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IMMOSICHUTEJIbBHAS 3AITMCKA

[Iporpamma 1o ydeOHomy npejmery "buosorus"” (nainee - OHOJOrHA) 1
ypoBHE cpejiHero oduiero odpasosanusi pazpaborana Ha ocHoBe (ejiepaibHOIO
zakoHa ot 29.12.2012 Ne 273-03 «O06 obpaszosannu B Poccuiickon MDepepaiunin,
®IOC COO, Kouuenuuu rpenojasanus yuebHoro npejamera «buosiorus» n
OCHOBHBIX T110JIOKEeHUH (hejepanbhoil paboueil nporpaMmMbl BOCHUTAHUS.

Vuebubiii npeamer «buosiorus» yriuydaénnoro yposus wsyuctus (1011
KJIACChl) SIBJISICTCS OJHUM M3 KOMIIOHCHTOB IIpe/iMeTHOoi obaact «bcrectseiiio-
nayuyupie npeamerb». Cornacto mnogoxmenusim  GIOC  COO  mpoduiibiibic
yyeOHbIe NPEJMEThbl, H3yuaeMble Ha yrryOJIEHHOM YPOBHE, SBISIOTCH CIOCOOOM
snddepentmanin  o0ydeHnst Ha yposHe cpejHero obiero oOpasoBaHus 1
[IPU3BaHbl 00ECIEUUTh [IPEEMCTBEHHOCTL MEHLY OCHOBHBIM OOLIMM, Cpe/iHnM
001IMM, CPEITHUM MPOPECCHOHAIBHBIM W BRICHIUM 00pa3zoBaHies. B 10 Ke Bpems
KaXIbl M3 STUX YYeOHBIX [pPEJMETOB JIOJKEH ObITh OPHCHTHPOBAH  Ha
NPUOPUTETHOE pelleHre 00pa30BaTe/ibHBIX, BOCHHUTATCALHAIX H PA3BHBAOLILIN
3a/la4, CBSI3aHHBIX C MpodopueHTanyeid 00y4alolUMXCsl W CTHMYJIMPOBAHHCM
HHTEpeca K KOHKPETHOH 00/1acTH HAyYHOrO 3HaHHMs, CBA3AHHOIO ¢ OMOIOIMCH.
MeAMLMHOI, 9KOJIOTHeH, IICUX0JIOrHel, CIIOPTOM HIIH BOCHHBIM J1€JI0M.

[Tporpamma 1o ydeGHomy npejavery "buosorus” na€r npejicTaBicHue o
Henu W 3ajavax u3ydeHus yueGHoro npeamera «buosorus» nHa yriyOnéHHom
YpOBHe, orpe/iesisieT 00s3aTebHOe (MHBAPHAHTHOEC) MPE/IMETHOC COJICPKAHNE, CTO
CTPYKTYpHpOBaHHE [0 pas3jeslaM W TeMaM, pachpesie/icHUe 110 Kiaccam.,
PCKOMEH/IYET MOC/IEe0BATENBHOCTL M3yueHHs ydeOHOro Marepuala ¢ yuciom
MEKIIPEJIMETHBIX M BHYTPHIIPEAMETHBIX CBS3eH, JOIMKH yucOHOro lipolecca,
BO3pAcTHBIX ocobeHHocTeil ofywatommxcs. B nporpamme 110 Onosoriu
pea30BaH TMPUHIMIT MPEEMCTBEHHOCTH € M3ydeHHeM OHOJOIMM Ha  YPOBHC
OCHOBHOTro  obuiero  oOpasoBanusi, Ouarogaps — 4emy  [IPOCMATPHBACTCS
HAIPABICHHOCTh  HA  [OCHEyIoliee  pa3BUTHE  OMOIONMHMECKHX  3HAlMiL,
OpUEHTHPOBAHHBIX Ha (OPMHUPOBAHME ECTECTBCHHO-HAYUHOIO MHPOBO3IPCIHIL
IKOJIOFMUYECKOrO MbIIIJICHHS, [IPEJACTaBICHHI O 3/10pOBOM 00pa3e JKH3IH. 1
BOCHHTAHHE OEpeKHOro OTHOLICHWS K OKpYJKarolleid npupoaHoi cpese. B
[porpamMme 1o OUOJIONMH TaKiKe [10Ka3aHbl BO3MOXKHOCTH Y4eDHOIo Ipe/iMera
«buonorus» B peanusauun tpedosanuit PI'OC COO K nJaHUPYEMbIM
JIMMHOCTHBIM, METAlPeJMETHBLIM H IIPEAMETHBIM pe3yibTataM oOyueius H B
(OpMHPOBAHUK  OCHOBHBIX ~ BM/JI0B  Y4eOHO-[I03HABATCIILHON  JICHTC/ILHOCTH
00yUalOMXCs 10 OCBOCHHIO COJAeprKaHus OMOJOIHYECKOro odpasoBaHis i
ypoBHe cpejiHero o01iero o0pa3oBaHus.

YyeOublii npeamer «buosorus» Ha YpoBHE CpeiHEro o0Iero 00paszoBatiis
3aBepiiaeT Ouosorpyeckoe oOpasoBaHHe B IIKOJIe M OPUCHTHPOBAH  Ha
paclipende W yrayOnenne 3HaHMi 00ydarolMXCs O KUBOH MPHUPOJIE, OCHOBAX



MOJICKYJIIDHOIT M KJIETOYHON OHOJOrHH, IMOPHOJIOTHE U OHOIOTHU PA3BHTHS,
FeHeTHUKH, CeJICKIIMH, OMOTEXHOJOTHH, HBOIOLIMOHHOTO YHCHHS 1 DKOJIOIHH.

M3yuenue ydeGuoro mnpejamera «buomorus» Ha  yriayojeHHon  yposie
OPMEHTUPOBAHO HA MOArOTOBKY OOYHAIOUMXCS K TOC/ICAYIONICMY O IYUCHIHIO
OGuoslornueckoro  obpaszoBaHusi B By3ax M OpraHusaiuax - Cpeicro
npogeccHonaibHoro odpasopanus. OCHOBY €ro COJlePKaHUA COCTABIIACT CHCTCMA
GMOJOMMYCCKUX  3HAHMI,  MOAYUCHHBIX  [IPH  M3ydeHMH  OOYHalOHIMMHCS
COOTBETCTBYIOIIMX CHCTEMATHYECKMX pa3/ie/ioB OMOJIOTHHM HA YPOBHE OCHOBHOLO
obuero obpasosanus, B 10-11 kinaccax 5TH 3HAHHSA [0JY4aloT PasBHTHC. Tak,
paciumpetbl U yriayOseHpl OMOJOIMYECKHE 3HAHUA O PACTCHUAX, JKHBOTIDIX,
rpubax, Oaxkrepusix, OpraHusMe uenoBeka, OOHIMX 3aKOHOMEPHOCTSN AHSHH,
JIONOTHUTEILHO BKIIOYEHBI OMOTOTrHYCCKHE CBEJICHUS MPUKIIAJHOIO H HOUCKOBOTO
xapaKkTepa, KOTOpble MOXKHO MCIOIIb30BaTh KaK OPUCHTHPbL JUIA MOCHCAYIOIETO
BpiGopa npodeccuu. Bo3mokHa Takke HHTErpailds OMOJIOIHYECKHX 3HAHMH ¢
COOTBETCTBYIOIMMH 3HAHHSAMHE, MOJIYYCHHBIMH OOYYAIONIUMUCS [IPH H3YUCHH
GU3MKK, XUMUH, Freorpapuu 1 MaTeMaTHKH.

CTpyKTypa IporpamMMbl [0 yuedHOMY Ipe/METy "Buonorus" orpakac
CHCTEMHO-YPOBHEBBIH ¥ DBOJIOLMOHHBIA T10JIX0/bl K H3YHCHHIO OMOJIOTHH,
CoriacHo UM, M3y4daroTcsi CBOHCTBA M 3aKOHOMEPHOCTH, XapaKTCPHBIC JUTA JKHBBIX
CHCTEM Pa3HOI0 YPOBHS OPraHU3allMH, YBOIIOIMH OPIraHUIeCKOro Mupa Ha 3emile,
coxpaHeHus OHOJOTMYECKOro pasHooOpasus IJIAHCThI. Tak, B 10 Kiacce
H3YYAIOTCSl OCHOBbI MOJICKYJISPHOH W KJIETOUHOH OHOJIOIHH, IMOPHOIIOTUN M
GUONIOTMM PA3BUTHS, IEHETHKM M CENEKIMH, OMOTEXHOJIOrHH H CHUHTETUYCCKOI
GMOJIOTHH, AKTYAIH3UPYIOTCs 3HAHMs 0OydalolmXest 10 OOTaHHKS, 300J00HI.
aHatoMuM, ¢u3uonorun uenoseka. B 11 kiacce wu3yqalores SBOOIHOMIOC
yeHHe, OCHOBbI SKOJIOTHH U yueHue o duochepe.

Vyebuplit  npeamer  «buosorus»  npu3Ban  00CCHCUMTL - OCBOCHHC
00y4alomUMHUCs GHOTOTHYECKHX TCOPHH 1 3aKOHOB, MJICH, IIPUHLMIIOB 1 TPABH.L,
JIeKALIMX B OCHOBE COBPEMEHHOI eCTECTBEHHO-HAYYHO KapTHHDI MUPA, 3HAHHH O
CTPOGHMH, MHOTOO0pa3sMH M OCOOEHHOCTSX KJICTKH, Oprausma, IOy,
OUMOIIEeH03a, FKOCHCTEMBI, O BbIAIONIMXCS HAYYHBIX JIOCTH/KCHHUAX, COBPCMCHIHBIX
HCCIICIOBAHMSX B OMOJIOTHH, IPUKJIAAHBIX aclieKTax OMOJIOrHUCCKUX 3Hanmii. JLs
pa3sBUTUS M MOMIEPKaHUs HHTepeca o0ydaioluxcest K OMoJIorin Hapstly co
3HAUUTEIBHBIM O0BEMOM TEOPETUHECKOI0 MaTepHalla B COACPKAHUH [POIpaMMbl
110 GUOJIONMM MPELYyCMOTPEHO 3HAKOMCTBO ¢ MCTOPHEH CTAHOBJICHHS H PA3BHTHA
Toil MAM MHOM 06IacTH OGUONOIMM, BKJIAJOM OTEUECTBEHHBIX W 3apyOCiHbIN
yuSHBIX B PelUeHHe BaKHEHIIMX OHOIOMHUSCKHX H IKOJOTHHCCKUX npodJem.

Llens usyuenus yuedHOro npeamera «buosorns» Ha yIayOsIEHHOM YPOBHE
oBjlajieHre  OOYYAIONMMHCH — 3HAHMSMH O CTPYKTYPHO-(QYHKIHOHAILHON
OpraHu3alMi  JKMBBIX CHCTEM PA3HOrO padra M HpuHodperchue YMCHMU
HCIIOJIB30BATh TH 3HAHMS B (POPMMPOBAHMM MHTEpeca K olpe/lenéiioi odiactu



[PO(ECCHOHATIBHON JIeATeIbHOCTH, CBA3AHHON ¢ OMOJIOrHEH, WM K BbIOOPY
yueGHOIo 3aBe/IeHHs JUISl [IPOJI0JIKEHUsE OHOIOTHYCCKOTO obOpaszoBanus.

JlocTikeHMe  LenM  u3ydenus  yueOuoro mpejimera  «buojorus» - iia
yriyOIEHHOM YPOBHE 00eCrieurBaeTesi PEIeHHEM CIIE/IYIONINX 3a/lat:

0CBOCHHE OOYHAIOIMMHCSH CHCTEMbI OHOJIOIMUCCKUX 3HAHMIT: 00 OCHOBILIY
OHOJOrHYECKUX TEOPHUSX, KOHUEILHAX, MHIIOTE3aX, 3aKOHAX, 3aKOHOMCPHOCTAN 1
[PaBHIAX, COCTABIISAIOUIAX COBPEMEHHYHO €CTECTBCHHO-HAYYHYIO KapTHHY MHPd: O
CTPOCHHH, MHOF0O06pa3uu M 0COOCHHOCTSX OHONOTHYCCKHX  CHCTEM  (KICTKA.
OpraHu3M, NOMyJIsLHs, BUL, GHoreolenos, 6nocepa); 0 BHIAAOIMXCS OTKPLITHAX
M COBPEMEHHBIX HCCIINOBAHUAX B OMOIOTHH;

03HAKOMJICHHE O0YUalOIMXCs ¢ METOJaMH  TO3HAHUs JKUBOH 1IPHPOJIbL:
HCCIIE0BATEIBCKMMH  METOZAMM  OMOJIOIMYECKMX  HAayK  (MOJICKYISpHON 1
KJICTOYHOM OUOJIOrHM, SMOPUOIOIMKM M OHOJOTMH  PasBHTHSA, TCHCTHRI - H
CesleKIIMY, OWOTEXHOJIOTMH M CHHTETHYECKOH  OHOJIOIMM,  AJICOHTONONIH,
OKOJIOFMH);  METOZAMH  CaMOCTOSITE/NLHOIO  MPOBEIEHMs  OMOJIOTHYCCKHN
pcenenoBanmii B j1abopatopuu M B npupose  (HaOmojeHue,  M3MEpeHuc,
SKCIIEPUMEHT, MOJIeJINPOBaHKE);

OBJlaJicHHe  OOYYalolMMHUCH  YMEHMSIMHMI  CaMOCTOSTC/ILHO  HAXO/MTh,
AHAJIN3UPOBATL M MCIOJB30BATH OHOJIOrMYECKYIO HH(OPMAIHIO; 1OJIL30BATLCH
GUOJIOrMUYECKON TEPMUHOIOMEH M CHMBOJIMKOH; YCTaHABIMBATHL CBA3L MU
pazBUTHEM OMOJOIMH W COLMAILHO-DKOHOMUYCCKUMH 11 OKOJIOIHHCCKIMH
[po6IeMaMi UeIOBEYeCTBa; OICHUBATH [OCIEACTBHS CBOCH JICATCARIOCTI TIO
OTHOLIEHHIO K OKpyJKaroleil [pupojHoi cpeje, COOCTBCHHOMY 3/I0POBLIO M
30pPOBBIO  OKPYJKAIOIIMX  JItoJIci;  00OCHOBBIBATL M colJioaTh  Mephl
NpoQUIAKTHKK MHEKIHOHHBIX 3a00seBanuii, IpaBuia NOBCICHUA B MPHPOIC 1
obecreueHus 6e30MacHOCTH COOCTBEHHO KM3HE/ICITEABHOCTH B UPE3BhItaiibIN
CUTyalMsX [PUPOJHOrO M TEXHOTEHHOro  XapakTepa: — XapaKicphsobath
COBpeMeHHBIe Hay4dHble OTKPBITUS B 00/1aCTH OHOJIOTHH;

pa3sBUTHE Y 00YHaIOUMXCs MHTEIIEKTYaIbHbIX M TBOPYCCKHX CIIOCOOHOCTCH
B MpOLECCe 3HAKOMCTBA C BbIJIAKOUIMMHUCS OTKPBITHAMH 1 COBPEMCHHBIMH
HCCJIeIOBAHMSIMKM B OHMOJIOTHH, pelllaeMbIMH €0 MpobleMaMu, MeTOJ0JI0ruei
OHOJIOTHYECKOro HCCIIe/I0BaHMs, MPOBE/ICHHUS IKCIEPUMCHTAIBHbIX
HeC/eI0BaHMi, PelIeHHs OMOJIOrMYECKUX 3a/lad, MOJICAUPOBAHMS OHOJOIHUCCRIN
00BEKTOB U [TPOIECCOB;

BOCHMTAHME Y 00YHAIOLIMXCs ICHHOCTHOIO OTHOLICHHUS K JKUBOH HPHUPOJIC B
LLEJIOM M K OTJIE/IBbHBIM €& 00beKTaM M SBICHUSIM; (OPMUPOBAHKE IKOIOTHHECKOH,
FeHETHUYECKOH  rpaMoTHOCTH, 0oOmiell  KyJbTyphl —MOBEICHHS B TPHPOJIC
HHTEIPALIMK €CTECTBEHHO-HAYUHBIX 3HAHHA;

npuobpeTenre  O0YHalOUIMMUCH — KOMIETCHTHOCTH B PAIMOHAIBION
[IPUPOJIONO/IL30BAHHH  (COOJIIOJICHHE  TIPABHII TTOBC/ICHUS B IIPHPO/LC.  OXpalibl
BHJIOB, 9KOCUCTEM, OHOC(EPHI), COXPAHEHUH COOCTBEHHOIO 3/0POBbs H 310POBLS



OKpYKalolUMX  Jojel  (codmoaenus — Mep npoQuiIakTHKKH  3adosieBalifil.
obecrieyere 6e30MacHOCTH KU3HEAEATEIBHOCTH B 4pE3BbIMAHHbBIX CHTYAILMAX
[(PUPOJHOr0 M TEXHONEHHOro — Xapakrepa) Ha — OCHOBC — MCHOAR3OBATL
GUOJIOTMUECKUX 3HAHUI M YMEHHIT B [TOBCEIHEBHOH KU3HH;

coslaHMe  ycioBMil Ui Oco3HaHHoro  BhIOOpa 00yH4aroMMHCs
MHJIMBH/1yalbHOM obOpasoBareilbHOM TPACKTOPHH, crocoOCTRYIONICH
rocsie/ytomeMy  1popecCHOHAILHOMY — CaMOOINPE/ICICHHUIO, B COOTBCTCTEII ¢
HH/MBUIYAIbHBIMH HHTEPECAMH M 0TPEOHOCTSIMHU PECIHOHA.

OB111ee YMCIIO0 YacoB, OTBEIEHHBIX Ha M3ydeHHe OHOJIOrMH Ha yrayoacHHom
ypOBHE cpejiHero oduero odpasoBatus, COCTABIIACT 204 vaca: B 10 kiacce 102
yaca (3 uaca B Hezemo), B 11 kinacce — 102 waca (3 yaca B HEJICITO).

O1GOp OpraHH3alMOHHBIX (JOPM, METOJLOB H CPEJICTB 00yUeHHs OHOIOIMH
OCYLIECTBISIETCS. ¢ YUYETOM CIICUM(UKM €O COJIep/Kanus U HAlPaBICHHOCTH Ha
pojoJKeHue  Ouosoruyeckoro  o0pasoBaHus B - OpraHu3alisx — CpeiHero
1poecCHOHANIBLHOTO U BBICILETO 0Opa3oBaHus.

O6si3aTeIbHBIM YCIOBHEM [IpH 00yueHn OHOIOrMH Ha yriayOaEHHOM yPoBHL
dBJseTcs IpoBejieHHe 1abopaTopHbIX W IMpakTUdeckux pador. Takxe yuacrue
00yUaIOIMXCsl B BBIIIOJIHEHHH NPOSKTHBIX U Y4eOHO-MCCIIC/I0BATEICKHX pador,
TeMaTHKa KOTOPBIX  OIpeJe/isieTcss  y4YuTeleM Ha  OCHOBC  MMECIONIMXCA
MaTepHalbHO-TEXHHUYECKHX PECYPCOB i MECTHDIX ITPUPOIHBIX YCIOBHH.



COJIEP KAHUE OBYYEHUWS
10 KIIACC

Cojlepkanne TPOrpaMMbl, BBUICICHHOC Kypcusom, HE BXOAMT B IIPOBEPKY
rocy/1apCTBEHHON HTOTOBOM aTTeCTAIlUH (I'A).

Tema 1. buosiorust Kak Hayka

CospemeHHast GMONIOrus — KOMILICKCHAs HayKa. Kparkasi MCTOpHS pasByTHs
OGuoJlIorMK.  bHOJOrHYeckue — Haykd W HU3ydacMmbie  HMH poosIeMbl.
MyHaMeHTalbHble, MPUKIA/HBIE W IOMCKOBBIC HAYUHBIC HCCICAOBANIG 5
OHOJIOTHH.

3naueHne OMOJIOTMH B (POPMHUPOBAHMH COBPEMECHHOH CCTCCTBEHHO-HAYHHION
kapTukbl Mupa. [lpodeccun, cpsizannpie ¢ Ouosornei. 3nadenne OMOJIOIMKH B
[IPAKTHYECKOW JeATeJbHOCTH ueJIoBeKa: MEIHWIMHE,  CC/ILCKOM X035HCTBC,
[MPOMBILLIEHHOCTH, OXPaHe MPHPOJIbL.

Jlemoncrpanuu

[loprpetsl: Apucrotein, Teodpact, K. Jlnnnei, 2. b. Jlamapk, Y. Jlapsun.
V. I'apseii, I'. Mengeins, B. H. Bepuasckuii, M. 11. T1asnos, M. . Meunukos, |1
U. Basuios, H. B. Tumodees-Pecosckuit, Jlk. YorcoH, ®. Kpuxk, /1. K. bessies.

Tabnuubl ¥ cxeMbl: «CBsi3b OMOJNOIMHM € JAPYTMMH Haykammu», «(ucrema
OMOJIOTHYECKUX HAYK».

Tewma 2. ZKupble cHCTEMbI H HX H3YUeHHE

JKuBble CHCTEMbl Kak TmpejaMer u3ydenus Ouosoruu. CBOHCTBA IKHBbLIX
CHUCTEM: @/IMHCTBO XMMHYECKOI'0 C¢OCTaBa, JIMCKPETHOCThH M HEJIOCTHOCTE,
CJOKHOCTb M YNOPSUIOMEHHOCTb CTPYKTYPbl, OTKPBITOCTh, CaMOOpraiinsailis,
CaMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, H3MCHUYHBOCTh, POCT U pasBHTHC.

VpOBHM OpraHM3alMH JKMBBIX ~CHCTEM: MOJCKYJISPHbIH, KJICTOUHBILH,
TKaHEBbIH, OpraHM3MeHHBIH, [1011YJIAIIHOHHO-BH/IOBOH, IKOCHUCTEMHDBIH
(6uoreolieHoTHYECKHUiT), Ouocdepnbiii. [lpoitecchl, MPOMCXOSIIME B FKHBBIX
cuctemax. OcHOBHble MpH3HaK skuBoro. JKu3Hb Kak (opma CyHiecTBOBais
marepuu. Hayku, H3ydaioliie ;KMBbIC CHCTCMbI HA PA3HBIX YPOBHIX OPIatiisaitii.

M3yuenue KMBBIX cucTeM. MeTo/ibl OHONOTHYECKOH HayKH. Habinosenue.
H3MepeHHe, SKCMIePUMEHNT, CCTeMaTH3alls, Metaanaiu3. TIoHsThe o 3aBUCHMOI 1
HezaBUCHMOM mepeMennoii. [lianupoBanne odkcnepumenta. Ilocranoska i
nposepka runotes. Hynesas runoresa. IlonsTie BLIOOPKH M €€ JIOCTOBEPHOCTE.
Pazbpoc B OMOJOrHYecKMX JaHHLIX. OuEHKAa 1OCTOBEPHOCTH  ITOJNYHCHIBIN
pe3yabTatoB.  [IpUUMHBI  HMCKaKeHWsl  Pe3y/IbTaToOB  AKCICPHMCHTA. [Tousirue
CTATUCTHYECKOI'O TECTA.

Jemouncrpanuu

Tabnuupl ¥ cxeMbl: «OCHOBHBIE TIpH3HAKM KM3HM», «buonoruucckuc
cucTeMbly, «CBOiicTBa JKMBOI MaTepui», «YPOBHH —OpraHu3aldi KHBOH



npupoib», «CTpoeHHe KUBOTHOH KICTKM», «lKaHM JKHBOTHBIXY. «CHCTCMBI
OpraHoB HeI0BeYeckoro opranusMar, «buorconenos», «buochepar, «Meroibl
M3YUeHUS JKUBOH IIPUPOBIY.

OGopyoBanue:  jnabopatopHoe — oOopyjoBaHHe  Juls  [IPOBC/ICHIS
Ha0JI0/ICHUH, U3MEepEeHHUH, IKCIIEPUMEHTOB.

IlpakTHueckast pabora «lcrob3oBaHue  pasiidyHbIX  MCTO/OB  1IpH
M3yUEHHH KUBBIX CUCTEM.

Tema 3. buosorust KJieTkn

Kinerka — CTPYKTYpHO-(QYHKIMOHAIbHAS —CJIMHMLA  KMBOrO.  KHlcTophs
oTKpbITHs KieTku. PaGotsl P. ['yka, A. Jleenryka. Knerounas teopus (1. Hlsaui.
M. Illieiinen, P. Bupxos). OcHOBHBIC [0JOKEHNS COBPEMEHHOH KICTOHHOM
TCOPHH.

MeTo/lbl  MOJEKYJAPHOH W KierodHoll  OHMOJ0ruu:  MUKPOCKOLIMSL
xpomarorpadus, 271eKTpo(opes, MeTo/l MEUeHbIX aTOMOB, AU(QepeHiHaibHoc
HeHTpUdYrupoBaHue, KyJIbTHBUPOBAHHE KICTOK. H3yuenue (Gurcuposaniivix
Kiemok. JeKTpoHHas MUKpockonusi. Kongokaronas Mukpockonus. Bumaivhoe
(MPUIICUBHEHHOR) UZYHEHUE KIeMOK.

JleMoHcTpauuu

[Toprpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. [llneiien, P. Bupxos, K. M.
bap.

TaGauupl U cxeMbl: «CBETOBOI MUKPOCKOI», « DIEKTPOHHBIH MHUKPOCKOI.
«Hcropusi pazBUTUS METOJIOB MUKPOCKOTTHIY.

OGopy/l0BaHKe: CBETOBOM MHKPOCKOI, MHKpOMNpernaparbl pacTHTCIbHbIX,
JKMBOTHBIX W OaKTepHalIbHbIX KJICTOK.

Ilpakrnueckast padora «M3yueHue MeTONIOB KJIETOMHOU  OHOJIOIMH
(xpomartorpadus, saekrpodopes, aubPepeHiaibHoe HEHTPHPYIHUPOBATIHC,
[TTIP)».

Tema 4. XuMHUYecKasi OPrann3anus KJIeTKH

XuMuuecKkuit coctaB KJeTkd. Makpo-, MHKpO- W YJAbTPAMHKPOICMCHTELL.
Boja 4 e polib Kak pacTBOpPUTEIIs, peareHTa, ydacTue B CTPYKTYPHPOBAHIH
KJIETKH, TeIIOpery/Isaiuuu. MuHepaibHble BeIlecTBa KICTKH, MX OHOIOrHYecKas
poiib. Pojib KATHOHOB W AHHOHOB B KJICTKE.

OpraHuueckde BellecTBa KJICTKH. buomoruucckue nogaumMepbl.  beikh.
AMHHOKHUCJIOTHBIH cocTaB 6es1koB. CTpyKTYphl OeJKOBOH MOJjIeKy/ibl. Llepsitias
cTpyKTypa Oelika, MeNTUAHAsS CBA3b. BropuuHas, TpeTHuHas, 4YETBEPTHHAs
crpykTypbl.  Jlenatypamusi.  Caoiicta  OemkoB.  Kiaccudukaimst  0CaK0B.
buosioruueckue GyHKIUU 0enkoB. [Ipuorst.

VrieBo/ibl. MoHOCaxXapH/ibl, McaxapHibl, OJTUrocaxapibl U MOJIHCaxaph/ibl.
OGuwmit  maaH  CTpoeHuss M (DHU3MKO-XMMHYECKHE  CBOHCTBA  YIUICBO/IOB.
buonorudeckue GyHKIIMH YITIEBOJIOB.



JTurmsst. Tuapoduinbo-ruapododubie CBOHCTBA. Kraccudukaims JIMITHI0R.
Tpurauuepnsl, Gochonumibl, BOCKH, CTCPOHILBI. Buosoruueckue  (pyiKii
sunnoB. OB1Me cBoitcTBa OMOIOrHYECKUX MeMOpaH — TCKY4eCTh, C1ocoOHOCTh K
camMo3aMbIKaHHIO, [TOTYIIPOHHILACMOCTD.

Hykneunosbie kuciotsl. JJHK u PHK. Crpoenne HyKICHHOBBLIX KHCIOT.
Hyxneoruabl. TIpUHIAIT KOMILUICMEHTAPHOCTH. [lpasuio Yapradda. Crpykrypa
JIHK — asoiinas crimpasib. MecToHaxoxieHue ouonoruueckue dynximn JIHK,
Buyel PHK. @ynkunn PHK B kietke.

Crpoenue Mosiekyibl AT®. Makposprdeckue cBisn B MOJICKRYIC AT,
Buonornueckue Gpynkiun AT, BoccTaHoBICHHBIC TICPEHOCHHKH, HX GyHKimm B
kinetke. Jlpveue wnykaeosuompugpocpamor  (HI®D). Cexsenuposanune JIHK.
Memodsl 2eHoMuKu, MpancKpUnMoMuKu, nPomeoMuKu.

CrpykTypHasi OMosIorust: OHOXHMHUYECKUC M OMOPU3NUCCKUC HCCIC/0BAlIHS
coctTaBa M [POCTPAHCTBEHHOH  CTPYKTYPbl  OHOMOJICKY.I. Mooenuposaiiic
cmpykmypol U QYHKYutl OUOMONEKY U UX KOMNICKCOE. Komnostomepitolll Qusaiii i
opeanuyueckuil Cunmes GUOMONCKYIL U UX HENPUPOOHBIY AHAI0C06.

JlemouncTpauuu

[Toprperni: JI. [Tonuur, JLx. Yorcon, ®. Kpuk, M. Yunkunuc, P. @pankini,
®. Courep, C. ITpy3unep.

Jlnarpammbl:  «PacnipejiesieHde  XUMHHECKHX  DJICMCHTOB B HCIKMBOI
npupoe», «Pacnpese/ienne XMMUYECKHX IEMCHTOB B JKUBOH TIPUPOJLEY.

Tabauusl 1 cxeMmbl: «lleprojnueckas TadIMI@ XUMHUCCKHX DICMCHTORY.
«Ctpoenne MONIEKyIbl BOAb», «BellecTBa B COCTaBC OPralM3MoB», «CTpoctiue
Molnekybl Genkan, «CTpyKTypbl OClIKOBOH MOJIEKY/IbD, «CTpoeHHEe MOJICKY.I
yrieBoaoB», «CTpoeHHe MOJIEKYJl JIHITHI0BY, «HykJIeMHOBbIC  KHCIIOTHI»,
«Crtpoenue moekyibl ATO».

OGopyloBaHKe: XHMIYecKas nocy/1a n 000py10BaHue.

JlaGopaTopuas pabora «OGHapyxkeHHe OCIKOB ¢ IOMOMILIO KAUCCTBCHIBIN
peakLum».

JlaGopaTopuas  pabora  «MccieoBanne  HYKICHHOBLIX — KHCIOT.
BbI/ICJIEHHBIX W3 KJIETOK Pa3Iu4HbIX OPraHH3MOBY.

Tema 5. CTpoenHe H QYHKUHH KJICTKH

Turpl  KIGTOK: OJyKapHoTHdeckas M mpokapuoTHueckas. CTpyKTypHO-
(yHKIMOHANIbHBIE 00Pa30BaHUS KICTKH.

CrpoeHHe NpOKapHOTHUYeCKOH Ki1eTku. Kietoutas cTeHKa daxkTepuil B apxeil.
OCOBEHHOCTH CTPOGHHUS TreTepOoTPOGHOH M aBTOTPOPHOH MPOKAPHOTHHCCRIN
KJ1eTOK. MecTo M poJib IPOKapHOT B OMOIEHO3aX.

CrtpoeHnue u GYHKIIMOHUPOBAHHUE IYKapHOTUYECKOH KJIETKH.
[liasmaruyeckas MemOpana (niasmanemwa).  CTpyKTypa  INIa3MaTHUCCKOH
MemOpanbl. TpaHCIIOPT BELIECTB Hepe3 M1a3sMaTH4CCKYIo MeMOpaHy: [acCHBHLIH
(1nddysus, obneruéunas aupdysus), aKTUBHbIA (nepBUYHBIH W BTOPHUHDLIH



aKTUBHBI  Tpancnopt). [losyrnponuiaeMocts  MeMOpatbl. PabGora uarpuii-
KaJIMEBOTO HAcOca. JHJIOMTO3: MHHOLMTO3, Garonntos. Jk3oimros. Kierounas
crerka. CTpykTypa U QYHKIMH KJI€TOYHOR CTCHKH pactTeHHii, rpuboB.

[Tutorutazma. Lluroszons. Llutockener. JIBHKEHHE 1IHTONIIA3MBL. Opraton/ bl
kiaeTkd. OaHoMeMOpaHHbIe OpPraHoOW/bl  KJICTKHA:  OHAOIIAZMATHHCCKAH — CCTh
(DI1C), annapat ['0abUKH, JIU30COMbBI, HX CTPOCHHUE H Gy, Biaumocsssh
ojiHOMeMOpaHHbIX OPraHoraoB KieTKH. CTPOCHHE IpaHy sApHOIo PeTHKYIYMA.
Mexanusm nanpaenenus oeixoe ¢ JIIC. CuHTE3 pacTBOPUMbIX oesikoB. Cunres
KieTounblX  MemOpan.  I'nmajakuii  (arpabyJispHbii) HHJLOTLIA3MATHUYCCKHT
perukyiyM. Cekperophas QyHKImMs arnnapata I ojib/uKH. Moougpuraus 6C1K06 6
annapame [ onvoxcu. Copmuposka 0Oeikos 6 annapame [onvoocu. Tpancnopi
BElIleCTB B KieTKe. Bakyosn pacTurelbibixX KieTok. KieTouHblit COK. Typrop.

[ToslyaBTOHOMHBIE ~ OPraHOMJIbl  KJCTKHM:  MHTOXOHJIPUM,  [LIACTH/LL.
[poucxoscoenue mumoxonopuii u naacmuo. Cumbduoeenes (K.C. Mepedsickosckuil,
JI. Mapeynuc). Ctpoerne M (QyHKIIMH MHTOXOHJPHIT M IUIACTHL [Tepsuunbie.
BTOPHYHBIE M CIOXKHBIC — MIACTWIbI  (POTOCHHTE3UPYIONINX  DYKAPHOT.
XJ10pOIuIacThl, XpPOMOIIACTL, JCHKOIMIIACThI BRICHINX pacTeHui.

Hemem6panuble opranonibl kietkin CTpoetne 1 QyHKIIMK HeMeMOpaHHbIX
OpraHoMaI0B KJIETKH. PuGocomsi. [Ipomesicymouniole Guaamenno.
MukpodunamenTsl.  Akmunossie  mukpopuravenmet.  MbllICUHbIC  KICTKH.
AKMUHOBbIE KOMIOHEHMbL HeMblueyHbix Kiemok. MukpoTpySouku. Kiertounbii
mentp. CrpoeHMe M JABHXKEHHE JKIYTHKOB W  PECHHYCK. MukpoTpyOoHKH
nuroruiasMel. Llentpuons. beaku, accoyuuposanHvie ¢ MuKpoghuianenmamit i
muxpompyoouxkamu. Momopneie 6eaKu.

Slapo. OGosouka syipa, XpPOMaTHH, KapHoIiasMa, s/pbIIIKH, HX CTPOCHHC 1
dyukuuu. SlaepHslii  OenkoBblii MaTpukce. [IpocTpaHCTBCHHOE  PacHONOACHHC
XpoMocoM B HHTepdazHoM spe. Jyxpomamun u  eemepoxpoMamui. benku
XpoMaTHHa — TUCTOHBI. Jlunamura AdepHolt 0DONOUKU 6 MUmose. Hoepioii
I?I})GHL'K’O}?HT.

Kierounsble Bi/toueHus. CpaBHUTE/IbHAA XaPAKTEPUCTHKA KICTOK dYRAPHOI
(pacTUTENIbHOM, JKHBOTHOM, rprUOHOI).

Jlemoncerpannun

[Toprpetsi: K.C. Mepesxkosckuii, JI. Mapryuc.

Tabauusl u cxembl: «CTpoeHHe 3YKApHOTHHYECKOH KieTKn», «CTpoeHue
JKMBOTHOH  KIeTKW»,  «CTpoeHne — pacTHTelbHOH  KiaeTku»,  «Crpoctmc
MHTOXOHIAPHN», «S1ipoy», «CTpoeHne MPOKapuOTHIECKOH KICTKHY.

OGopyaoBaHHe: CBETOBOH MHMKPOCKOI, MHKPOIPEHAPAThl  PacTHTCILHLIX.
JUBOTHBIX KJIETOK, MUKpOIIperapaThl 0akTepHalbHbIX KIETOK.

JaGopatopuasi padora «M3syuenue CTPOCHHS  KICTOK  pasjuiibix
OpraHU3MOBY.

IpakTHueckas padora «M3yucHue CBOHCTB KICTOUHOM MeMOpaHbI».



JlaGopatopuasi pabora «Mcciejopanue 1aasMonsa i Jleriazmosinsa B
pacTUTE/IbHbIX KJIETKaX».

[pakTuyeckas  pabora  «M3syuenue — JBMIKEHHS  IMTOILIASMBL B
PACTUTENbHBIX KJIETKAX».

Tema 6. OOMen BelecTB U NpespanieHie YHEPrun B KICTRE

ACCHMIISIIS M IMCCHMUIISIIINS — JIBe CTOpOtibl MeTabosmsma. Tuiibl odvet
BCILECTB: ABTOTPOQPHBIA M reTeporpodHbIi. YHacTHe KUCJI0poia B 0OMCHIIbIX
npoleccax. DHeprerudeckoe odecredeHue  KICTKH:  TIPCBPALCHHC ATd B
0OMeHHBIX  Tpoleccax. (PepMeHTaTHUBHBI — XapakTep —peakluMd — KIeTOHHOro
vetaGoin3ma. DEpMeHTBI, MX CTPOCHHE, CBOHCTBA M MEXAHH3M JICHCTBUSL.
Kodepmentsl. OTanuus GepMEHTOB OT HCOPraHUYCCKUX KaTaIn3aTOPOB. beskn-
AKTUBATOPbl M OCIKH-MHIMOUTOPbI. 3aBMCHMOCTL CKOPOCTH  (DePMCHTATHBIIBIX
peakiuii OT pa3jIuYHbIX (PAKTOPOB.

[TepBuuHbIi CHHTE3 OpraHMYeCKUX BellecTs B Kierke.  Dorochiies.
Anorcucennviii u oxcucennolll pomocunmes vy oakmepuil. Ceemocodupaiouiie
nueMeHmMol U NUSMEHMbl Peakyuonio2o yenmpa. Pojb XJI0poIaacTos B 1poiiecce
dotocunresa. CBetoBas u TeMuoBas (assl. Pomodvixanue, Cs, Cp u CAM-muno:
homocunmesa. TlpoaykTuBHOCTh (poToCHHTE3a. BiiMsiHME Pas/iMuibIX dpakTopos
Ha CKOPOCTh (GOTOCHHTE3a. 3HaueHHe POTOCHHTE3A.

XeMOCHHTES. PasznooOpasue OPI'aHHU3MOB-XEMOCHHTCTHKOR!
HUTPUULEPYIOLIME OaKTephu, :Kelle300aKkTepuu, cepodaKTepuu, BOIOPOJLibIC
OakrTepuHd. 3HAUCHHUE XEMOCHHTE3A.

Anasdpobuble opranusMbl. Buisl Oposkenus. IIpoayktel Opoxenus H HX
HCIIOIB30BAHUE  YEJIOBEKOM. AHadpOOHbIE MHUKPOOPraHW3Mbl  Kak  O0bCKThI
OHOTEXHOJIOrHM U BO30yaAMTE M DOJIe3HeH.

A3po0HBIE OpraHu3Mbl. rarbl YHEPIreTHHEeCKOro oOMeliL.
[ToaroroBuTesbHBIA 3TaM. [ JIMK0JIM3 — OECKUCIOPOJAHOE PACLICIICHHUC MIIHOKO3hI.

Brosoruueckoe OKUCICHHE, MM KICTOYHOE JbIXxaHue. Poib MUTOXOH (pH B
lporeccax OMOJIOrHYecKOro okucieHus. I lukanyeckue peakimu. OKHCIUTEILHOC
(ochopunuposanne. Inepeus membpannoco epaduenma npomonos. Cunmes
AT®: paboma npomonnoit AT@-cunmaszer. Tlpeumyiiectsa apoOHOIO  yTH
o0OMeHa BellecTB nepe1 aHa’poOHbIM. IPPEKTHBHOCTE IHEPICTHUCCKOIO 00MCHA.

Jlemouncrpanun

[Moprpersi: k. Ipuctin, K. A. Tumupszes, C. H. Bunorpaickui. B. A
Durensrapar, [1. Mutdeun, I'. A. 3aBap3uH.

TaGnuibl ¥ cxembl: «DorocuHTes», « IHepreTHIecKnii odmen», «brnocunres
Oenka», «CtpoeHue pepmMeHTan, « XeMOCHHTE3».

O6opy0BaHKe: CBETOBOH MMKPOCKOI, 000pY/I0BAHHC JUIsl IIPHIOTOB/ICH S
[MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENaparos.

JlaGoparopuas  paGora  «M3yuenue — KarajiHTHUCCKOH  aKTHBHOCIH
GbepMeHTOB (Ha NpUMEpe aMHIIa3bl UIIH KaTaxasbl)».



JdaGopatopuas paGora «M3yuenune (EpPMEHTATHBHOTO — PACHICILICHIT
[EPOKCH/IA BOJOPOAA B PACTUTE/IbHBIX M JKUBOTHBIX KIICTKAXY.

JlaGopatopuass  pabora  «CpaBHeHue — 1POLCCCOB dorocunTesa M
XEMOCHHTE3a».

Jlaboparopuas pabora «CpaHeHHE ITPOIECCOR OpOKEHUS W JILIXAHHS.

Tema 7. Hacaeacrsennasi nudopmanusi 0 peaausauus eé B Kierke

PeakiMu MaTpUUHOTrO cHHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PCARILAN
MaTpPUYHOIO CHHTE3a. Peainsalus Hac/e/ICTBeHHOM uHdopmaimu. I 'eHeTHHecrini
KOJI, ero cBoicTBa. TpaHCKpUILIMS — MaTpUUHbIH CHHTC3 PHK. [Ipuniniibi
TPAHCKPHUITIMK: KOMILIEMEHTAPHOCTh, aHTHIIAPAILICIBHOCTh, ACHMMETPHIHOCTE.
Cospesanue mampuunoix PHK 6 sykapuomuieckoi Kiemke. Hexooupyiowue PHK.

Tpancasuus 1 e€ dTarbl. Y4acTHe TPAaHCIOPTHBIX PHK B Guocunrese Oeska.
VenoBds OMocHMHTe3a Oelika. Koampopanue aMuHOKHCIOT. Posib pubocom b
GuocuHTe3e Oelika.

Cospemennvie npedcmasnenus o cmpoeHuy 2enos. Opramnsaiids FeHona
[MPOKAPUOT M 3YKApHOT. Perynsius akTHBHOCTH I'CHOB Y IHPOKAPHOT. [ Mo esa
onepona (®. XKako0, XK. Mano). Moxexyasproie MeXanuzmol IKCAPECCUl cCios 1
sykapuom. Pons xpomamuna e pecyiayuu padomol 2eHOS. Perynsitiust 0OMCHHBIX
rpoiieccoB B kierke. KieTounblii romeocras.

Bupychl — HEKJICTOUYHbIe GOPMbI KH3HH M OOJIMTATHBIC [HAPAZHTHI. Crpoctimne
[IPOCTBIX U CJAOMKHBIX BUPYCOB, PETPOBHPYCOB, Gaktepuodaros. sKusHenHbIll YUK
JIHK-cooepacawux  supycos, PHK-codepoicawyux — 6upycos, Oaxmepuohulue.
Obpamuas mpancKpunyus, peeepmasd, unmezpasd.

Bupychble 3a0o0/ieBaHUs Ye/I0BEKA, KHBOTHBIX, pactrenuii. CITHJL, COVID-
19, coumanbHble U MEIHLIHHCKHE 1TPOOIIEeMbI.

Buoungpopmamuxa: uHmeepayus u anaius OOIbUWUX MACCUBOE («bigdata»)
CcmpykmypHoix Ouono2uveckux oannvlx. Hanomexnoaiocuu 6 ouoa0cUl 1 MedUuyLIe.
[Ipocpammupyemvie Gpynryuu 6enkos. Cnocodvl OCMAEKU ACKAPCME.

JlemoHcTpanuu

[Moprpetsi: H. K. Konsuos, /1. M. 1BaHOBCKMH.

Tabmuibl ¥ cxeMsl: «brocunres Geka», «leHernueckuit Kouy, «Bupycoi»,
«bakteprodaruy.

Ilpakruueckas padora «Co3ganne MOJIC/IN BUpyCay.

Tema 8. JKu3HeHHbIH HHKJI KJIETKH

KiaeTounplii UK, ero nepuojasl u peryisius. Muorepgasza u mutos.
OcoBeHHOCTH 11pOLleccoB, porekaoumx B unHTepdase. Tloaroroska KICTKH K
nesieHnio.  IIpecHMHTETHYeCKHH  (MOCTMHTOTHYECKHIL), CHUHTCTHUYCCKHH M
[OCTCUHTETHUECCKHUH (MPEeMUTOTHUYECKHIT) TePHO/Ibl HHTEP(A3hI.

Marpuunbiii cuntes JIHK — pensmkauus. TIpUHIMIBL periimKaiii JIHK:
KOMIIJIGMEHTAPHOCTh,  [1OJYKOHCEPBATUBHbIH  CHHTE3,  aHTHIAPALICIBHOCTD.
Mexanusm persnkaunun JIHK. Xpomocomel. CtpoeHne XpoMocoMm. Tenomepni w



Tesomepaza.  XpomMoCOMHbIH  HAOOp  KICTKH —  KapHOTHIL. JIMIIOUAHBIM - ¢
FAIIOMIAHBIH  HAOOPBl  XpOMOCOM. [ OMOJIOTMYHBIC — XPOMOCOMDI. I lososbic
XPOMOCOMBI.

Jlenenne kietkd — MuTo3. Cragud MuTO3a M [POHUCXOJUILMC B TS
npouecchl. Turbl MuTo3a. KapuokuHes W HHUTOKHHCS. BHOJIOrHYCCKOC 3HAUCHHC
MMTO3A.

Perynsiiss MUTOTHYECKOTO 1MKJA KICTKH. [Iporpammupyemasi KICTO'Has
rudesib — aronTos.

KieTouHoe sipo, XpoMOCOMbl, (yHKIMOHAJIbHAS TeHOMUKaA. Mexanusiol
nponughepayuu, OupdepenyuposKy, cmapenus u uoenu  Kiemor. «l{ughpoesas
Kaemra» — BUOUHGOpMamuuecKue MoOeiut PYHKYUOHUPOCANUA KICMKLL

JlemouncTpanuu

Tadnuupel U cxembl: «AH3HEHHBIH LMK KJICTKH», «Mutos», «Crpoenuc
xpomocom», «Perumikaius [THK».

OGopy0BaHKe: CBETOBOH MUKPOCKOI, MUKpoIpenapatsl: « MuTo3 B KiIeTKax
KOpellIKa JIyKay.

Jlaboparopuasn padora «H3yuenue  XpoMocoM Ha FOTOBBIX
MHKpoIpernapaTax».

Jlaboparopuas padora «Habmojenne MHTO3a B KICTKaX KOHYHKA KOPCIHIK
JyKa (Ha rOTOBBIX MMKpOIIpernaparax)».

Tema 9. Crpoenne H QYHKIHH OPIraHH3MOB

buosiornueckoe pa3zHoobdpaszue OpraHru3MOB. OTHOKETOYHBIC,
KOJIOHHA/IbHbIe, MHOIOKJIETOYHbIE OpraHu3Mbl.

OcoOeHHOCTH ~ CTPOCHHSI W JKMU3HEAEATCIbHOCTH  OMHOKICTOYHbIN
opraHu3MoB. bakrepuu, apxeM, OJHOKIETOYHbIC TPUOBL,  OJUOKICTOUIIBIC
BO/IOPOCIIH, JIPYTHE IIPOTUCTLI. KoJIoHHATbHBIC OPIraHH3MbI.

B3auMOCBS3b 4acTell MHOI'OKJIETOMHOIO OpraHusma. lKaHu, opraibl M
cucTeMbl opraHos. Opranusm Kak euHoe 1eioe. ['omeocras.

Tkaun pactenuil. THIIBI  pacTUTENBHBIX — TKaHEH: oOpasoBaTeiiblias.
TIOKPOBHAs!, TPOBOJALIAsA, OCHOBHAs, MeXaHuueckas. OCOOCHHOCTH CTPOCHISL.
(GyHKLIUI U pacriofoKeHus TKaHell B opraHax pacTeHHi.

TKaHH JKUBOTHBIX W uesoBeKa. [HIlbl KHBOTHBIX TKAHEH: JMTC/IHAIBHL.
COe/IMHMTENbHAs, MblilieyHas, HepsHas. OcoOeHHOCTH cTpoeHus, (YHKIMI i
PACIONOKEHHUS TKaHel B opranax JKMBOTHbBIX M HelIOBeKa.

Opranbl. BereratuBHbple ¥ reHepaTHBHbIC Oprabbl pacteHuit. Oprabbl i
CUCTEMbI OPraHOB KMUBOTHBLIX W uejioBeka. MDYHKIMK OPTaHoOB U CUCTEM OPraHos.

Onopa Ttena opranu3moB. Kapkac pacrtennii. CKeJeTbl OJHOKICTOUHBIX W
MHOTOKJIETOUHBIX KUBOTHBIX. Hapysublii u BHyTpenHuil ckener. Crpociine i
THIIbl CO€IMHEHHUS KOCTEH.

JIBuskeHre  OpraHu3MoB.  JIBuiKeHME — OJHOKJICTOYHLIX — OPraHiiMon:
aMEOOMIHOE, KIYTHKOBOE, pecHH4Hoe. [[BHKeHMe MHOTOKJICTOHHbLIX PaCTCHHIl:



TPOMM3MBI M HACTHU. JIBHIKCHHE MHOIOKICTOUHBIX JKUBOTHBIX M HCIIOBCK:
Mblieunas cucrema. Pediexc. CkeneTHbie MbIIIIBI M UX padoTa.

ITutanue opranusmos. Ilorjomenne — BOJbL,  YIJICKUCIOTO raza M
MHHEPaIbHBIX BEHIECTB pacTeHusiMu. TluTanue KUBOTHBIX. BuyTpunonoctioe H
BHYTPUKJIETOUHOE IHIIeBapeHue. [liuranue 1o3BOHOUHBIX AKUBOTHBIX, OTICIIbI
[uieBapuTeibHoro  Tpakta. llumeBapuTe/bHbIC  KCIC3bI. [ TuueBapuTe/hbHas
cHCTEMaA YesloBeKa.

JIbixatne opranusmoB. Jlbixanue pacretuii. JIbIXanue AKHBOTHBIX. Jinddyns
ra30B yepe3 MoBepXHOCTh KieTkH. KoKHOe JIbIXaHHe. JlpixaresibHas [OBEPXHOC Th.
JKaGepHoe u néroudoe Jbixanue. Jlpixanue no3BOHOYHBIX HKHBOTHBIX M HCIOBCKA.
DBOMOIMOHHOE  YCIOKHEHHE CTpoeHHs  JIETKHX  1O3BOHOUHBIX  KHBOTHBIX.
JlbixaTellbHas cUcTeMa dejioBeka. MeXaHW3M BEHTHISIMH JICTKUX Y TITHIL 1
MJIEKOTIUTAIOLIMX. Perysuus jbixanus. Jlpixareanibie 00bEMD.

TpaHcnopT BELIECTB y OPraHu3mMoB. TpaHCIOPTHRIC CHCTCMbI pacTeHHIA.
Tpaucnopr BellecTB Yy JKHBOTHBIX. KpoeHnocHas cucrema H e€ opratbl.
KposenocHast ~CHUCTEMa  [O3BOHOYHBIX  JKUBOTHBIX M HCJIOBCKA. Cepaue,
KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJHOIHOHHbBIC
YCIIOKHEHUSA CTPOCHUSA KPOBEHOCHON CHCTEMbI MTO3BOHOYHbBIX KHBOTHBIX. PaGora
cepa v e€ peryJigius.

BbieneHe y OpraHusmoB. Beigenenue y pactenuil.  Boucaenne
kuBOTHBIX. CoOKpaTHTenbHble Bakyoid. Opranbl BbulecHus.  PuibTpalins,
cekpelns U o0paTHOe BcachlBaHHE KaK MEXaHH3Mbl pabOThl OPIraHoB BbUICIICHIHSL.
CBsi3b 110JOCTH TEJIa ¢ KPOBEHOCHOM W BBIJIGJIHTENIBHOM cucTeMamu. BhuieaeHue y
[O3BOHOYHBIX SKMBOTHBIX M uesopeka. [louku. CtpoeHue W (QyHKIMOHUPOBAHMC
nedpona. OOpasoBaHHEe MOYH Y YeJIOBCKa.

3amMTa y OpraHM3MOB. 3alMTa Y OJHOKJICTOMHBIX OpraHusMoB. CHophb
GakTepuil W IMCTBI NPOCTEHIIMX. 3aluTa Y MHOIOKICTOUHLIX PactCiuii.
Kyrukyna. CpejicTBa 1acCHBHON N XUMHYECKOH 3aliMThl. DUTOHIM/IbL.

3ammra y MHOTOKIETOUHBIX KMBOTHBIX. [lOKpOBBI M HX T[IPOU3BO/UIbBIC.
Jaumra oprauu3Ma ot GosesHeil. MmmynHas cucrema denoeka. KieTounbii n
FyMOpanbHbIH MMMYHHUTET. Bposiénuelii v 11puoOpeTeHtbii cricHH(pUUCCKIH
uMmyHHTeT. Teopus KioHalbHO-ceekTuBHOrO ummynurera (L1 Dpimx, M®. M.
Bepuer, C. Tonerasa). BocramurelbHble OTBEThI OPranu3mMoB. Pollh BPOIEHHOIO
MMMYHHMTETA B PA3BUTHH CUCTEMHbIX 3a00/1€BaHHM.

Pa3jipakuMocTh W peryisiust y — opranusMos.  Pazipamumocin )
OJ/IHOKJIETOUYHBIX opranu3moB. Taxcucel. PasapakumocTbh M perylisius Y
pacteHnil. PocToBBIE BelllecTBa U MX 3HAUCHUE.

Hepsuas cucTemMa M pedieKTopHas peryjsius y JKuBoTHbIX. Hepsiias
CHCTEMA M €& OTJIelIbl. JBOIOIMOHHOE YCIIOKHEHHE CTPOCHHSI HEPBHOM CHCTEMbI
y KMBOTHBIX. OT/1eJIbl I'OJOBHOIO MO3Ia [103BOHOYHBIX KHBOTHBIX. Pedneke
pedaekToptast jyra. be3ycioBHble U yCI0BHbIE PE(ICKCh.



I'ymopasibash peryJsiis U JHJI0OKPUHHAS CHCTeMAa KHBOTHLIX H HCJIOBCK.
JKenesbl IHIAOKPUHHOM  CHCTEMBbI M MX  T'OPMOHbI. JlelicTBUE  TOPMOTIOR.
B3auMOCBA3b HEPBHOI M IHAOKPUHHON cucTeM. | unorajiamo-runopusapias
cUCcTEeMa.

JleMoHCeTpALHK

Iloprper: U. I1. I1aBnos.

TaGauupl v cxeMmbl: «OAHOKJICTOYHBIC BOJOPOCIH», «MHOIOKICTOHHbIC
Bojlopocan», «Bakrepun», «lIpocteitime», «Opranbl IBCTKOBLIX  PACTCHHID.
«CucTeMbl  OpraHoB  TO3BOHOYHBIX  JKMUBOTHBIX», «Buyrpetnce — crpocime
HacekoMbIx», «Tkanu pacrenuii», «KopHeBble cucteMbl», «Ctpochue c1edisim,
«CTpoenue JIMCTOBOM TMAAaCTHHKWY, «TKaHM KMBOTHBIX», «CKeJeT HeJOBCKdy,
«lTumeBapurenbias  cucrema», «KposeHocHas — cucrtemar, «JIpIxarennhas
cUCTEMa, «HepsHas CHCTEMa», «Koxan, «MBblicunas CHCTEMa»,
«BpljenuTeNbHas cUcTeMa», «DHJIOKpUHHAs cuctema», «CTpoeHHE MBIIIbLIY,
«Mmmynuter»,  «KumieunomnonoctHbie»,  «Cxema  [MTaHMs  PaCTCHMibY,
«KpOBEHOCHBIE CHCTEMbI TMO3BOHOUHBIX KHBOTHBIX», «CTPOCHHC  THIPbI»,
«Crpoenne ruiaHapuu», «BHyTpenHee crpoeHue 10xkKaAeBOro uepss», «llepsias
cucrema  pbiO», «HepsHas cucrema  ssarymku»,  «Hepshuas — cucrema
npecMmbIKaoluxcs»,  «HepBHasi  cucrema  nTip,  «lepsuas  cuctema
MIeKonuTaomx», «HepBHas cuctema uenoBeka», «Pedieken.

O0Gopy/10BaHKe: CBETOBOM MMKPOCKOIl, MHUKPOIPENaparhl OJHOKICTOYHbBIX
OpraHu3MOB, MHKpoOIpenapaTbl TKaHEH, PaKoBHHBI MOJUIIOCKOB, KOILICKIH
HACEKOMBIX, MIJIOKOXHX, KUBbIE 3K3eMIUIAPbl KOMHATHBIX pacTeHui, repdapun
pacTeHWil  pasHbIX OT/JEJOB, BIAKHBIC [Iperaparbl JKMBOTHBIX,  CKCIUCTLI
MO3BOHOYHbBIX, KOJJIEKUHH OCCrO3BOHOYHBIX ZKHMBOTHBIX, CKCJICT HCJIOBCKA,
o0opy/1oBaHHE JUIS IGMOHCTPAIIMH 1IOYBEHHOT0 ¥ BO3LYIIHOIO ITMTAHUS PacTCHUH,
pacilerieHust Kpaxmasa u 0ej1KoB 110/1 jeicTereM GpepMeHToB, 000py/l0BaHKHE JUIsI
JIEMOHCTPALMHK OINBITOB 110 U3MEPEHUIO KU3HEHHOH EMKOCTH JIEIKHX, MEeXaHuima
JIbIXaTeNbHbIX JABHKEHHH, MOJIC/IH [OJIOBHOIO MO3I'a PA3JIMUHbIX JKUBOTHBIX.

Jlaboparopunas padora «M3yucHue TkaHel pacTeHni»,

JlabopaTopuas padora «M3yuenue TKaHel KUBOTHBIXY.

JlaGopaTopuasi padora «M3yueHue opraHoB 1IBETKOBOI'O PacTeHUs».

Tema 10. PazmuozkeHune u pasBuTHE OPraHu3MOB

dopMbl pasMHOKEHHS OpraHu3MoB: Oecriosioe (BKIKOHas BCreTaTuBHOC) M
nojoBoe. Buabsl  Oecrnoyioro  pa3MHOMKEHHs:  [OYKOBAHHE,  CHOPYIIsILHS,
(parmenTalns, KIOHHPOBAHHE.

[losoBoe paszmuozkenue. llosoBple KieTkH, WKW ramerhl. Meios. Crauin
meio3a. [ToBesienue XpoMocoM B Meiioze. Kpoccuurosep. bHOJOrHYCCKHI CMbIC!I
melo3a KW NoJIOBOTO mpollecca. MeHo3 W ero Mecro B JKM3HCHHOM  IHKIIC
OpraHu3MOB.



[Tpes3apoibiieBoe pazButHe. ['aMerTorenes y skHBOTHbIX. T1070BBIC JKeIC3bI.
OGpasoBanue U pa3BUTHE M0J10BbIX KieToK. CriepmaToreres u ooretes. Crpociiue
[10JIOBBIX KJICTOK.

OII0JIOTBOPeHHE M HMOPHOHAILHOC  Pa3BUTHE KUBOTHBIX.  (CHOCOOLI
OIJI0JI0TBOPEHUS: HapyKHoe, BHyTpennee. | laprenorenes.

WHMBH/lyallbHOE pa3BUTHE OpraHu3MOB (OHTOreHe3). IMOpHOIOrus — HayKa
0 pasBUTHH OpraHu3mMoB. Mopdocenes — 00na u3z 21aeHbIX npooIEM IMOPUOIOULL,
Konyenyus  mopgozenos u  modeau mopghozenesza. Craun  IMOpHOreHesa
JKMBOTHBIX  (Ha  mpumepe  asrymiku).  JlpoGuaenwne.  Tunnr  apodictins.
Jlemepmunupoeannoe u  HedepmuHuposannoe  Opobienue.  baacmyaa,  muino
onacmyn. OcoOGEHHOCTH JIPOOIICHUST MJICKONMTAIOUMX.  3apO/ILIIICBBIC  JTHC TR
(racTpysisiiis ). 3aKiaaKa opraHoB M TKaHei 13 3apo/IbIILEeBbIX JHCTKOB. B3anmviioc
BAMSIHME 4acTeil pa3BHBAIOLICIOCs 3apojibliia  (IMOpHOHANBLHAS  HHJLY KIS ).
3aKiiajgka [JlaHa  CTPOEHMsl JKHBOTHOIO  KaK  pe3yllbTar  HepapXHUYCCKHX
B3aUMOZeHcTBUI reHoB. BiiMsiHue Ha dMOpHOHAIBHOE pPasBUTHE Pa3IH'HbIX
(paKTOPOB OKpYKaIOLLIEH Cpe/ibl.

Poct u passutve KuUBOTHBIX. [locTomMOpuonanbupiii nepuos. Ilpsavoc u
Henpsamoe  pasButee. PasButue ¢ meramopdoszoMm y  OECHO3BOHOYHBIX 1
[103BOHOYHBIX JKMBOTHBIX. bHOJIOIHYECKOe 3HAYCHWC [PSIMOro M HCHPAMOIO
pa3BUTHs, MX PAClpOCTpaHeHHe B NPUpoje. THilbl pocTa KHUBOTHBIX. DaKTOPLI
peryJslKd pocTa )KUBOTHBIX W uelioBeka. CTajinu nocTaoMOpHOHAILHOIO PasBHTHS
y 5KUBOTHBIX U uesioBeka. [lepno/ibl onToreHesa yenoneka. CtapeHue n cMEpTh Kak
OMOJIOrHYECKHE TTPOLIECCHI.

Pa3sMHOKeHMe M pasBuUTHE pacTeHuil. I'amerodur u cruopodut. Meios b
JKM3HEHHOM  1ukjiae pacrendid.  OOpasoBaHue crnop B [POIHECCe  MCHO3.
["amerorenes y pacteHud. OIUI0JIOTBOPEHHE W Pa3BUTHC  PACTHTCIbHbIN
opranu3MoB. JIBoiiHOe OI1010TBOpeHHe Y 1IBETKOBbIX pacTenmnii. OOpasoBaHue u
pa3BUTHE CEMECHH.

MexaHu3Mbl peryJisiiiid OHTOreHe3a y pacTeHUH U KUBOTHbIX.

JlemoHcTpauuu

[Hoprpersr: C. I'. Hasammn, X. [Hnemat.

Tabauubl M cxeMmbl: «BereraruBHoe pasmHokeHue», «Tunbr Occnonoro
pasMHOKEHHs», «PasMHOKeHHE XJIaMHIOMOHA/bLI», «PasMHOKCHME IBIIICHLIY,
«PazmHokeHue ruapb», «Meio3», «XpomocoMmbl», «lamerorenes», «CTpocHue
ANIEKIeTKH U criepMaro3onaa», «OCHOBHbIE CTaJuMu OHTOrenesa», «llpsmoc w
Henpsimoe pasBuTHe», «Pa3BuTue Maiickoro skyka», «PazsutHe capanyn.
«PaszpuTHe JAryuiku», «JIBoHHOE OII00TBOPEHHE Y 1IBETKOBBIX pacTeHUii».
«CTpoeHHE CeMsIH OHO/I0JbHBIX U /IBYJIOJIbHBIX PACTEHHI», «ZKM3HCHHBIA LMK/
MOPCKOI  KanycTb», <«Ku3HeHHbIH UMK Mxa»,  «KU3HEHHbIH  1IHKI
nanopoTHUKa», « KU3HEHHBIH 1IHKI COCHBLIY.



O0opynoBaHHE: CBETOBOH MMKPOCKOMN, MHKpOIpenaparhl sllCK/ICTOK 1
CIepMaTO301/10B, MoAe/b «l [MKIT pa3BUTHS JIATY LLIKHY.

JlabopaTopuas padora «M3yuenue cTpoeHUs 1TOJIOBBIX KJICTOK Ha I'OTOBbLIX
MHUKpOITpernapaTax».

Ipakruueckas padora «Bpisipienue [PU3HAKOB CXOJACTBA  3aPOJILIIICIH
[103BOHOYHBIX KHBOTHBIX.

JlabopaTtopuas paGora «CrTpoeHue OpraHoB pasMHOMKCHHs  BLICHIMX
pacTeHui».

Tema 11. I'enernka — Hayka 0 HACJCJACTBEHHOCTH H H3IMCHUHMBOCIH
OpPraHu3mMoB

McTopusi CTAHOBJICHMSI W Pa3BUTHSl TI'CHETHKM Kak Hayku. Padornr .
Mengyens, 1. ne ®pusa, T. Moprana. Pojib 0TEUECTBEHHBIX YUEHBIX B Pa3BUTHH
reneruku. PaGorer H. K. Konbuosa, H. M. Basunosa, A. H. benosepekoro, 1. /L
Kapneuenko, H0. A. @uaunyenxo, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE MeHeTHYECKHUE MOHITHS M CUMBOJIBL. | OMOJIOIMYHBIC XPOMOCOMLI.
a/llelbHble T'eHbl, AlbTepPHATHBHbLIC MPU3HAKH, JOMHHAHTHLIA W PCICCCHBILIH
[PU3HAK, TOMO3UIOTA, [eTEPO3UTOTA, YNUCTAs JTMHUSL, THOPUIIBI, TCHOTHII, dhenoTulL
OCHOBHBIE ~ METOJAbl  TEHCTHKM:  IMOPHIOIOTMYECKHi,  HHMTOIOIMYCCKHMil,
MOJIEKYJIIPHO-T'€HETHYECKH .

JlemMoHCcTpaUUK

[Toprpers: I'. Menjens, I'. ge ®@pus, T. Mopran, H. K. Kosabios, H. K.
Basunos, A. H. Benoszepckuit, I'. JI. Kapneuenko, 1O. A. Ouaunuenxo, H. B.
TumodeeB-PecoBeKuii.

TaGuuiel ¥ cXeMbl: «MeToJibl FeHeTHKH», «CXeMbl CKPCIIHBAHHAY.

JlaGopatopuasi  padora  «/lpozoduia  Kak  OOBEKT  I€HCTHUCCKIX
UCCIIeI0BaAHUI».

Tema 12. 3aKOHOMEPHOCTH HACJIE/ICTBEHHOCTH

Mouorubpuanoe  ckpenmBatie. Ilepsbiii  3akon  Menieis SAKO1
eHo0Gpasus rubpHIIOB HepBoro rnokoerus. Ipasuio jomuinposanius. Bropoil
3aKk0H MeHJlelsl — 3aKOH paculeiieHust NpU3HaKoB. [IHTOIOrHYECKHEe OCHOBDI
MOHOTMOPHUAHOTO CKpeluBaHus. [ Miioresa YucToThl raMeT.

Ananuzupyroliee ckpetbanue. [IpoMeKyTOUHbIM XapakTep HACIC/I0BAHMS.
PaciierieHie nMpru3HaKoB Py HEIOJIHOM JJIOMHHUPOBAHHUH.

Jlurubpunoe ckpetBanue. Tpernit 3akon Menjiens — 3aK0H HE3ABHCHMOTO
HacJIeOBaHMs [IPU3HAKOB. [ MTonoruyeckue OCHOBbI JIMrHOpH/LHOTO
CKpelMBaAHKS.

Cueruiendoe Hacsienopanue npusnakos. Paborel T. Moprana. Creruiennoc
HACJICI0BAHME TEHOB, HApYLIEHHe CLEIUICHUST MEXJly IeHamu. XPpoMocomias
TEOPHS HACJIEJICTBEHHOCTH.




[ eHeTnka noja. XpoMOCOMHBIH MEXaHM3M OIPEC/Ie/ICHHs 110J1a. AYTOCOMbI I
[10J10Bble XpPOMOCOMBI. ['omMoramerHblii W rereporamMeTHbld 11041, | cHeTHUCCKAs
CTPYKTYpa I0JI0BbIX XpoMocoM. HacJieioBanue NPU3HAKOB, CHEILICHIBIX C [OIOM.

["'eHoTHN KaK 11esiocTHaAst cucTema. I lieftoTporius — MHOKECTBCHHOE JICHCTBHC
rena. MHOKECTBEHHbIH amieansm. BiaumojeicTBue  HCAUICHBHBIX  CHOR.
Komiuiementapuocets. dnucras. [onumepusi.

['cHETHYECKHH KOHTPOIIL pa3BUTUSl PacTEHMH, KHBOTHBIX M HCJIOBCK. A
TaKkKe (PU3MOJIOrHYECKHX [IPOICCCOB, TMOBEICHUS M KOTHMTHBHBIX (YHKILMIL.
[‘eHeTHUECKHE MEXAHM3MbI CUMOHOIEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35H 11
— [apasuT» U «XO38HH — MHUKpoOHOM». I'CHETHHUCCKME acleKThl KOHTPOJIs i
M3MEHEHHS HACJIeJACTBEHHON MH(MOPMALIMK B TTOKOJICHHSX KIICTOK M OPraHi3MOB.

Jlemoncrpanuu

IToprperni: I'. Menacins, T. Mopran.

Ta6muisl U cxembl: «Ilepsbiit u Bropoit 3akonbl Meneis», «TpeTnii sakor
Memnaenst», «AHaausupylolee ckpelinpatnue», «Henonnoe JOMHHMPOBAHHCY.
«ClenieHHOe HAc/le0BaHHe [PU3HAKOB Y Apo30(Quib», «lcHeTnka 1010,
«Kapuortun  uyenoseka», «Kapuotuir  apo3oguiaby,  «Kapuotui nmiikh.
«MHOKCCTBEHHBIH ajlienn3mMy», «BzaumoieiicTBrue reHoB.

OGopyjioBaHue:  Mojelb JUls  JIEMOHCTpalluM  3aKOHOB ¢/IMHO00pA3Hs
rubpu/0B TEepBOrO TIOKOJIEHWS M pacLieIIeHUs [PU3HAKOB, MOAC/IbL UL
JIEMOHCTpAllMK 3aKOHA HE3aBUCHMOIO HAC/e/IOBAHHs MPHU3HAKOB, MOJC/L I
JIeMOHCTPAIIMK CLEIUICHHOTO Hacje10BaHus 1pH3HAKOB, CBETOBOM MHMKPOCKOIL,
mukponpenapar: «Jlpozoduiar.

IMpakruyeckass padora  «l3yuenne — pesynnLraTon MOHOIHOPHILHOTO
CKpEIUUBaHUS Y IPO30QHIbI».

lpakruyeckass  padora  «Msydenue — pesyip1atos JIATHOPUIHOTO
CKpELIMBAHUS Y IPO30(DHIBI».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

BsaumojeiicTBHe TeHOTHNA M cpejbl [pH  (OpMHUpOBaHUK  (eHOTHIIA,
M3MeHUMBOCTS [IpH3HAKoB. KauecTBetHbie M KOJIMYSCTBEHHbIC NPH3HAKN. Bi/hl
M3MCHUYMBOCTH: HEHACIIE/ICTBEHHAs ¥ HACJIE/ICTBCHHAA.

MonbHKaLMOHHAs  M3MEHUHBOCTE.  Pob  cpetbl B (POPMUPOBAIIH
MO;IM(PUKAIIMOHHON H3MeHYMBOCTH. Hopma peakuuu [pu3Haka. Bapuannonbii
pan M BapuamonHas kpusas (B. Woranncen). CpoicTba MOAUGDUKAIIHOHHOK
M3MEHYHBOCTH.

[enoTHnUyeckass H3MeHIHBOCTh. CBOMCTBA FCHOTHIIMYECKON H3MCHUYHBOCTH.
Buibl reHOTUITHYECKONH U3MEHUMBOCTH: KOMOHHATHBHAS, MyTallHOHasl.

KoMOuHaTHBHAs HM3MEHYMBOCTL. Melio3 W 110JI0BOH  1pojlece 0OCHOBA
KOMOHMHATHBHOH M3MEHUYUBOCTH. POJIb KOMOMHATHBHOH U3MCHUYMBOCTH B COB/LALIHH
reHeTHUeCKOro paznoolpasus B 1pe/iesiax 0/HOro BH/a.




MyTraluuMoHHas HM3MEHUYMBOCTL. Bu/bl MyTalMi: TIeHHbIE, XPOMOCOMHBIC,
renomHble,  CrHOHTAHHBIE W WIJIYIIMPOBaHHbIE — MyTaluMu.  SaepHbic i
HUTOIIa3MaTHueckue Mytaini. ComMaruueckue W 110J10Bble MyTaiuu. [putitibl
BO3HMKHOBEHHS  MyTaudid. MyrareHbl #  HX  BIMSHHC  Had  OPraHu3MbLIL
3aKOHOMEPHOCTH MYTAIHOHHOrO [polieccd. 3aKOH TOMOJIOIHUCCKUX PSJIOB B
nacseacTBeHHoi u3MenuuBocTu (H.M. BaBuioB). BHesjieprnas M3MCHYHBOCTH 1
HacJIe/ICTBEHHOCTb.

Inueenemura U INUSCHOMUKA, Polb nueeHemuUHecKuUx (/)LH\'IH(J/)U(-; G
HACIeQ0B8AHUU U UBMEHYUUBOCMU PEHOMUNUYECKUX NPUSHAKOB Y OPeAHU3MOS.

Jlemoncrpanuuu

[Moprpetsi: I'. e ®Ppus, B. Moranncen, H. M. Basuiios.

Tabnuupt 1 cxembl:  «Buwiabl  u3MeHuuBocTH»,  «Moaudukanmonas
M3MCHYHBOCTHY, «KomOunarusnas M3MCHYHUBOCTEY. «Meios3»,
«OrmtolorBopeHue», «l eHeTnueckue 3a0o0iieBaHus YejioBeKa», « BUjibl My Taiiiiin.

OGopynoBanue: KUBble M repOapHble HK3CMIUIAPHI KOMHATHLIX pacTeHmi.
pUCYHKH (oTorpaduu) KUBOTHBIX C PA3IMUHBIMH BHAAMH H3MCHUYHBOCTH.

JlabopaTopunas pabdora «Hccneiosanue 3aKOHOMEPHOCTCH
MOJIMPUKAIIMOHHON  HM3MeHuMBocTH. [locTpoenue BapuallMOHHOIO psjla ¥
BapHallMOHHOM KPHUBO».

Ilpakrnueckass paGora «Myrtauun Yy Apo30QHIbl  (Ha  TOTOBbIX
MUKpOIIperaparax)».

Tema 14. I'enernka uejloBexka

Kapuorun uvenoseka. Mex/iyHapojHas nporpaMma HcClIeJ0BaHus IeHoMa
yejqoBeka.  MeToabl  M3ydeHMsl  TeHETUKM  4YeJoBeKa:  IeHCallorMYeCKUH,
0.1M3HELOBbIH, LU TOICHETHYCCKHUH, HOIYJISIIHOHHO-CTATHCTHYCCKHI,
MOJICKYJISPHO-T€HETHYECKHU . CoBpemeHHoe OlIpeAC/ICHUE FCHOTHIIA:
[IOJIHON€HOMHOE CEKBEHMPOBAHHE, I'CHOTUIIMPOBAHMUE, B TOM HYMCIE C MOMOIILLIO
[111P-ananu3a. HacnencrBenHble 3aboiieBaHms yeoBeKa. [ €HHbIC U XPOMOCOMITBIC
Oone3nu desioBeKka. bone3Hu ¢ HacIeJACTBEHHOH MIPeApaciioyoKeHHOCThIO.
3HauYeHHE MEJULIMHCKONH MeHEeTHUKH B NMPEJOTBPALLEHUHN U JICUCHHUH T'eHETHUYECKUX
3a0osieBaHui 4esioBeka. MeHKo-reHeTudecKoe KOHCY/IbTHpoBanue. CTBOJOBLIC
Ki1eTKd. TloHsiTHe «reHeTHYecKoro rpysa». DTHYECKHE acleKThl HCC/IC10Balnii B
00J1aCTH PeAaKTUPOBAHUS IEHOMA M CTBOJIOBBIX KJICTOK.

['eHeTHuecKkHe (aKTOpbl MOBBINICHHON YYBCTBUTEIBLHOCTH HCIOBCKA K
(u3ryecKoMy M XHMHUUYECKOMY 3aIpsi3HEHUIO OKpy:Katoulel cpeibl. | 'eHeTnueckas
[IPE/IPACIIOIOKEHHOCTD YeJIOBEKa K MMaToJIONHsIM.

JlemoncTpanmnu

Tabnuupl u cxeMbl: «Kapuorun ueinoneka», «MeTO/Ibl U3YUYCHHS 1'CHCTHKH
yenoBekar, «l eHeTHueckue 3ad0o0sieBaHus YCJIOBEKaA,

IIpakTHyeckas padora «CocraBieHue ¥ aHall3 POIOCIOBHOMN .

Tema 15. Cenrekuust opranusmosn




JloMecTHKalMs M celleKUMs. 3apokeHue CCJICKUMH M JIOMCCTHRAIHI.
Vuenue H. WM. Baswiosa o lleHrpax [HPOMCXOAJICHUS W MHOIOOOPA3HS)
KyJIbTYPHBIX pacTeHui. Poiib cesekiiMd B CO3JaHUU COPTOB PACTCHHI M 110PO/IL
#uBOoTHBIX. CopT, mnopojaa, wTamMMm. 3aKOH TI'OMOJIOTHYCCKHX — Psi/IOB B
HacjeacTBeHHOHM wm3MenuuBoct . WM. Basuinosa, ero spauenue s
CEJICKIIMOHHOM paldOThL.

MeTojbl  ceNIeKIIMOHHOM padoThl. MekyceTBeHnblit  0TOOp:  MaccoBbli i
WUH/IMBUYIIbHbBIH. DTalbl KOMOMHAIIMOHHOM CCJICKIIHH. HUcnsiranne
IPOW3BOMTENICH 10 notomMcTBY. OTOOpP 10 I'CHOTHIIY € [HOMOIIBIO  OHCHKH
GeHOTHIIA TTOTOMCTBA U OTOOP 110 I'EHOTHITY ¢ [TOMOIILLIO adaiusa JIHK.

McKyceTBEHHBI — MyTareHes — Kak — METOJ  CEJIEKIHOHHOH  paldoThbi.
PajallMOHHBIH M XUMHYECKHIT MyTarcHe3 Kak MCTOUHUK MYTalldi y KyJIbTYPHbIX
dbopm opranu3moB. Kcrnosb3oBaHue I'€HOMHOIO pPEAAKTHPOBAHMsA W MCTOJI0B
pekomOuHanTHbIX JIHK st nonyuenus nexonoro Marepuana juist CCIACKILMI.

[Tonyuenue [TOJIMILIIOU/10B. Buyrpusn/jiosas rHOpHUAN3aILUS.
bBiuskopoacTBeHHOe — CKpelllMBaHWe,  WiaM  WHOpuauur.  Hepoactisennoc
CKpelllMBaHue, MW ayTOpuauHr. l'ereposuc u ero npudunbl. Mcnonnsosarue
rerepo3dca B cejekuud. Otnanénuas ruOpuamzauus. llpeonosnenue Gecriio)ms
MEIKBH/IOBBIX THOPUA0B. JlOCTHIKEHHS CeNICKIIMU PACTEHUH H IKMBOTHBIX. « 3eaéas
PEBONIOYUAN.

CoxpaHeHHe M H3YYEHHE ICHCTHMYECKUX PECYPCOB KYJIBLTYPHbLIX PACTCHMIT 1
UX  JIMKUX ~ poJaMyed  JuUis  CO3/aHMsl  HOBBIX  COPTOB W THOPH/IOB
CEJIBCKOXO3SMCTBEHHBIX  KYIbTYp. Hzyuenue, coxpanenue u  VIpaeicHue
2CHEMUUECCKUMU PeCcypCamil CelbCKOXO3AUCIMBEHHBIX U NPOMBLCIOELIX HCUBONIbIX
8 YensaxX VIVUULEHUS CYIYeCMBYIOUUX U COZ0AHUA HOBLIX NOPOO, TUHUL U KPOCCOB, 6
MoM wucie ¢ ApUMEHeHUeM COBPEeMEHHbLIX Memoo08 HAVUHLIX UCCIe006aN U,
nepedosuix UOet U NePCREKMUBHBIX MEXHOIO0UIL

Jlemoncerpaunm

[Toprpers: H. WM. Basunos, U. B. Muuypun, . /. Kapneuenko, 11 1L
Jlykpaneunko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabauubl U cxeMbl: «LIeHTpB! IPOUCXOKICHUST H MHOIOO0pas3us KyJIbTYPHbIX
pacTeHH», «3aKOH I'OMOJIOTHYECKHX PsJ0B B HACIECACTBEHHOH WU3MEHUYHMBOCTHY,
«Metoabl cenekuumny, «Oraanéunas rudpuaunzanus», «Myrarenes».

JlabopaTropHas paGora «M3yueHue copToB KYIbTYPHBIX pacTeHHil U 10O, 1
JIOMAIIHUX KHBOTHBIX».

JlabopaTtopHas padota «M3yueHue MeTO/I0B CCIICKIIUM PACTCHUIT.

[IpakTnueckas padora «lIpuBuBka pacreHuiin.

Jrekypeusi «OCHOBHbIE MeTO/Ibl M JIOCTHIKEHHS CEJIICKIIMH pacTeHHi M
’KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIHUIO, [J1IeMEHHY10 hepmy,
COPTOMUCIBITATEIBHBIA  YyYaCTOK, B TEIUIMYHOE XO3SUCTBO, B J1adopaTopHio
arpOyHHUBEPCUTETA UM HAYUHOTO LICHTPA)».



Tewma 16. buorexnosiorust v cnuTeTHUecKasi GHOJION NS

OObeKTbl, MCIONb3yeMble B OHOTEXHOJOIMHM, — KJICTOUHBIC W TKaHCBbIC
KYJIBTYPBHI, MHKPOOPIaHH3Mbl. HX XapaKTepUCTHKA. Tpajmimnonnas
Ouorexnosorus:  xjuebonedenue, 10JyYeHME  KHUCJIOMOJIOYHbLIX  [POJIYKTOR,
BUHOe/Me. Mukpoduosnorudeckuit  cuHte3. OOBEKTBI  MMKPOOMOIOIHYCCKHN
TeXHOM0IHH. Ipon3BoacTBO OeiKa, aMUHOKHMC/IOT U BUTAMHHOB.,

Co3jlaHue TeXHOJIOrHH M MHCTPYMEHTOB Ile/IeHANPABICHHOIO H3MEHCHUMS 1
KOHCTPYHMPOBAHUS MEHOMOB C LIQJIBIO [TONAYHUEHHUsl OPraHU3MOB U HX KOMIIOHCHTOR,
COJICpKallMX He BCTpeyalolMecs B IpUpo/ie OHOCHHTETHYECKHE 1Ty TH.

Kiterounast uukeHepus. MeTojibl KyJbTYpbl KJICTOK W TKAHCH pactCHUi |
#KuBOTHbIX. Kpuobdanku. Comartuveckass IHOpuaAM3alMsg  H  COMATHUCCKHI]
omOpuoreHes. Mcnoab3oBaHue ralllonoB B CEICKUMH pacrenuid. [loayvuenic
MOHOKAOHANbHBIX anmumen. Flcnonezosaiie MOHOKAOHAALIBIX U NOAUKIOHUL 161 bIX
anmumen 8 meduyurne. VICKycCTBEHHOC —OIIOAOTBOpeHHE.  PekoHCTpyKIiHs
SAHLEKIIETOK M KIIOHMPOBAHUE KUBOTHbIX. MeTOA TpaHCIUIaHTALMK sJIep KJICTOK,
Texnonocuu 0300pOo8.1eHUA, KY1bMUUPOBAHUA u MUKPOKIOHAT6HOCO
PAZMHOACEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYVP.

XpoMocoMHass M TreHHas HHKeHepus. MckyceTBeHHBIH cuHTe3 IcHa |
KoHCcTpyupoBanue pekoMOunantHwix JIHK. Cozoanue mpanceennvix opeanznios.
JlocTikeHust W TMepCneKTHBbl  XPOMOCOMHOM M TEHHOH  HMHIKCHCPHI.
JKOJIOrHYECKUE U ITUYECKHEe TPOO/IeMbl FeHHONH HHIKEHEPHH.

Meauumackue OuorexHomoruu. Ilocrrenomuas uudponas mejmmuna. 111 [P-
JIMarHocTuka. MeTaboOMHbBIA aHalu3, TEHOLEHTPUYECKHH aHallv3 HpoTeomMa
4elloBeKa JUIsl OLIEHKM COCTOSIHMSI €ro 370poBbs. Mcroib3oBaHue CTBOIOBLIX
KieTok. Taprertnas Tepanusi  paka. 3D-OuounikeHepust Ui pazpadoTicH
(GyH/laMEHTaIBHBIX OCHOB MECJMIMHCKUX TCXHOJIOIHH, CO3/aHUST KOMILICKCIIbIX
TKaHEH COYeTaHUEM TEXHOJIOI'MH TpEXmMepHOoro OHOMpUHTHHIA U cKaddoimiira
JUISL pelIeHHs 3a/1a4 ePCOHAIM3UPOBAHHON MEIMIIHHbI.

Co3jlanve BEKTOPHBIX BaKIMH € 1ejbio oOecrneueHuss KOMOMHHUPOBAHHOI
3alnThl 0T Bo3Oyauteneir OPBU, ycranomiieHne MOJCKYJISPHBIX MEXanH3MOB
dynkumnonuposanus PHK-conepikammx BUpYCOB, BBI3BIBAIOIIMX 0CO00 OnACHbie
3a00/1eBaHUsl YeJl0BeKa M JKHBOTHBIX.

lemoncrpanumn

Tabnuuer u cxemsl: «Mcnonp3oBanue MUKPOOPTAHU3MOB B IIPOMBIHILICHIHON
pou3BOJICTBE», «KileTouHas uHkeHepus», «l eHHas HHIKEHEPHSI».

JlabopaTopHas padora «M3yuenne 00beKTOB OHOTEXHOIOIHIY,

IIpakTuyeckas pabora «l lonyucHue MOJTOYHOKHCIIBIX 11POJLYKTORBY.

JIKkerypeus  «buoTexHOJIOrHMS  —  BaKHCHINAS TMPOH3BOJMTCILHAA  CHJL
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYCCKOE [IPOU3BOCTBO)».

11 KJIACC



Tema 1. 3apoajaenne u pa3sBHTHE HBOJIONHOHHBIX NpeICTABICHUI B
OnoJiorum

OpomouronHas  teopust Y. Jlapsuna. llpedarnoceiikn  BO3ZHUKHOBCHHS
JlapBuiu3ma. JKu3ub M HaydHas jaeareiasbHocts Y. /lapsuna.

JIBUIKYLIHE CHIIBI 3BOJIIOLIMM BH/10B 110 Y. JlapBHHY (BbICOKas HHTCHCHBHOCTD
pa3MHOXKEHHUS  OPraHU3MOB,  HACJIe/CTBCHHAs  HW3MEHYMBOCTL, Oopwbda  3a
CYHIIECTBOBAHUE, €CTECTBEHHbIH W MCKYCCTBEHHbII 0TOOD).

Odopmiienre cunrternueckoit teopuu Hpommonuu  (CTD).  Helrpaishas
tcopuss  oBointounru.  CoBpeMeHHasi  DOBOJIOIMOHHAA — OWonorus.  3uauchuc
HBOJIIOLIMOHHON T€OPUH B (POPMHUPOBAHUM €CTECTBECHHO-HAYYHON KapTHiihl MHpLL.

HemoHceTpauuun

[Toprpersr: Apuctotenn, K. Jlunueit, XK. b. Jlamapk, D. XK. Cenr-Micep, .
Kiosee, Y. /lapsun, C. C. YerBepukos, M. U. IlImanwraysen, Jlx. Xomaeiin, /1. K.
benses.

Tabauubl 1 cxembl: «Cucrema kuBoit mpupojel (o K. Jlunneo)».
«JlectHuna kuBBIX cyiuecets (no Jlamapky)», «MexaHusm  QopmupoBatiis
MPUCIIOCO0JIEHUI Y pacTeHMid M KMBOTHBLIX (1o Jlamapky)», «Kapra-cxema
mvapupyrta nyrewectsus Y. Jlapsuna», «Haxonku Y. Jlapunan, «@opmbl 60phLOb!
3a cyulectBoBanue», «llopoabl ronyOei», «MuoroobOpasue KyJabTypHbIX (opwm
KarycTel», «llopojbl JomMaliHuX JKUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BH/IOB
(mo Y. Jlapsuny)», «CxemMa COOTHOWICHMUSI JIBUKYIIUX CHII  IBOJIOMHIY,
«OCHOBHbIE [10JIOKEHUSI CHHTETHYECKOH TCOPHH IBOJIIOIIHNY.

Tema 2. MHKPOIBOJIIOLHS H €€ pPe3yibTAThI

[Tonynsanuus xak snementapHas e/ MHKUIA dBOJIOUHH. COBPEMCHHBIC MCTO/ (bl
OLIEHKH TE€HETHYECKOI'o pa3zHooOpa3ust M CTPYKTYpbl HONYIsUMHA. M3metciine
reHooH/la MOMyNALMH KaK 3JIeMeHTapHOe HBOJIOIMOHHOE sIBJICHHE. 3aKoi
reHernyeckoro pasHosecus [x. Xapau, B. Baitnbepra.

OnementapHble (AKTOPbl (JBHIKYILIME CHJIBI) IBOMONHAH. MyTallMoHHbIi]
npouecc. Kombunartupnas usmeHuusocts. Jlpeiid  renos caydaiiibic
HEHAlpaBJCHHBIE M3MEHEHMs 4acToT alulelic B nonyisiusx. Dokl
ocHoBarens. Ipghexm Oymoirounoco copaviuka. CHUdNCEHUE  2CHEMUUECKO O
pasnoobpasusn: npudunel u cireocmeus. Ilposerenue s¢pgpexma opetha cenoe 6
ooneuiux  u - manvlx  nonyasayusx.  Murpauun.  M3omsiims 1Oy simii:
reorpaduyeckas (IpocTpaHCTBeHHas ), Guonoruueckas (pernpojiykTuBHas).

EcrectBennblii  oT60p — Hanpaisonmid  pakTop  HBOMOUMH.  DopuiLI
CCTECTBEHHOTO  0TOOpa:  ABMKYUIMH,  CTAaOMIM3MPYIOUIMIL,  Pa3phiBAIONIIl
(mu3pynTuBHeIi). IlosoBoit ordop. BO3HHMKHOBEHME M 3IBOIOIMSA COLHANLIOIG
MOBE/ICHUS KUBOTHBIX.

[[prcriocodiieHHOCTh  OPraHnu3MoOB KAk pe3yjbTar  MHKDPOIBOIIOIHI,
Bo3uukHoBeHHE [PUCIIOCOOJICH U y OpraHu3MOB. Apomophoib "



WAMOAaNTalid. [IpuMepbl MpUcrocobIeH il Y OpraHu3MOB: MOP(OIOTHICCKHIE,
dbusHonornyeckre,  OMOXMMMUecKue,  ToBejeHdcckre.  OTHOCHTCARHOCTE
[PUCITOCOOICHHOCTH OPraHU3MOB.

Bua, ero KkpuTepud MW CTpykTypa. BujooOpasosanue Kak pesylibral
MUKPOIBOIIOLMHI. M3onsiius — kmouesoit (akrop Bujoodpazosanms. Ilyri
CI1OCOOBI BM1000pa3oBatus: ajijionaTpuieckoe (reorpaduuccroc ).
CUMIIaTpUUECKOe (PKOJIOTHYECKOE), «MI'HOBCHHOE (HOJMILIIOW/ I 3al LM,
rubpuiM3anms). JJuTeabHoCTh BOMOIHOHHBIX [IPOIECCOB.

Mexanu3mbl GOpMUPOBaHs GHOIOIMUECKOrO pa3zHooOpasusi.

Ponb  2BOMIOUMOHHOM  OWOJOrHH B pa3paboTKe  Hay4HbIX  MCTOJIOB
coxpaHeHust Guopaznoodpaszusi. MUKPOIBOIIONHMSA H KOIBOJIOIHS [1APA3HTOR W HX
x03seB. MexanusMbl (OPMUPOBAHUS YCTOHUUBOCTH K QHTHOMOTHKAM M CHOCOODI
O0phOBI ¢ HEH.

Jlemoncrpanuu

[Toprpetsi: C. C. YerBepuxos, . Maiip.

TaGnuubl u cxeMbpl: «MyrainoHHas H3MeHUMBOCTb», «llomysnsunoniias
CTpYKTYpa BuJla», «Cxema nposieiieHus 3akoHa Xapau—Baindepray, «/lpuxyime
CHJILI DBOJIIOLIMUY, «DKOJIOTHYECKas H30JS1Hs [TONYJISIMH ceBaHCcKoil Gopenny.
«l'corpadpuueckas  HM30/5LMUS  JTUCTBEHHUIIbl  CHOMPCKONH M JIMCTBCHIIHILLI
JaypeKoit», «llonysslinoHHbIe BOJIHBI HHCACHHOCTH XHUIIHUKOB M KepThy, «(Cxema
ACHCTBUS ecTecTBEHHOro oT1hopa», «®DopMmbl OOphOBI 3a  CYILECTBOBAHHCY,
«Muycrpuanbablii MellaHu3M», «KuBble HcKollaeMmbley, «llokpoBuTeNbCTBEHHAS
OKpacka JKUBOTHBIX», «ITpeaynpexiaonias OKpacka JKMBOTHBIX»,
«Pusnoniornyeckue ajganraumuy», «llpucnocodiaentocrts opranusmos Mo cd
OTHOCHTENILHOCTE», «Kputepuu Buaa», «Buiabl-aBoinuku», «CTpykTypa BH/A B
npupojie», «Crnocodbl BuA00OpazoBanusy», «l'eorpaduucckoe BHI00OpA3OBaAiHC
TpEX BMIOB JIAHABIICH», «DKOJOrHYECKOe BHA000pa30BAHHUC BUJIOB CHHHILY.
«l Tonmuron il pacteHui», «KanyctHo-peeunblii ruOpu».

Obopy,loBanue: repOapuu pacTeHUd, KOJIEKIIMM HACCKOMbIX, Yyyesa NTHIL i
3Bepel ¢ IpUMepaMM paziiMuHbIX [PUCIOCOOJICHUH, 4vyuesla [THIL W 3Bepei
pasHbIX BHJAOB, repdapuu pacTeHuil  OJAM3KMX  BHJIOB, 00pa3oBaBLIMXCS
Pa3iIMYHBIMU CIIOCOOAMMU.

JlaGopaTopHas padora «BbisiBJIEHHC H3MCHUMBOCTH Y 0OCOOCH 0/1HOIO
BUJ1A».

Jlaboparopuas  paGora  «llpucnocobieHus  opraHmszMoB M HX
OTHOCHTEJILHAS 1LEe1eCO00PAZHOCTbY.

Jlaboparopuass pabGora «CpaBHenue BHIOB 110 MOPQOIOTHUCCKOMY
KPUTEPUIO».

Tema 3. MakpodssoJiionust i eé pe3yibTarbl



MeToabl  M3ydeHHs  MakpodBoutoLMH.  1[ajeoHTONOrHUCCKHE  MCTO/LbI
n3ydenust osomormu. llepexoanbie  Gopmbl W (GUIOTCHETHYCCRIC  Psiibl
OpraHu3MOB.

buoreorpaduyeckne MeTojbl W3ydeHMs dBosnolud. Cpashenme (uiopbl 1
(ayHbl MaTepHKOB M 0CTpoBOB. buoreorpapuueckue obsacti 3emin. Buji-
YHIAEMUKH U PEITUKTHI.

IMOPUOIOTHYECKHE W CPABHUTEILHO-MOP(OIOTHYECKHE METO/Ibl H3YICHHS
YBOMIOIMK. ['eéHeTHYECKHEe MeXaHu3Mbl JBOIOIMH  OHTOICHE3d W HHOABICHNA
IBOJIIOIMOHHBIX  HOBIUECTB.  ['OoMoOsIOrMUHBIC W QHAIOIMHYHBIC — OPIdtibl.
Py uMeHTapHble  Oprambl M aTaBU3MBbI. MoJIeKYIISIpPHO-TCHCTHHCCKHE,
OUOXMMHUCCKHE M MAaTeMaTHYECKUE METO/Ibl M3YUCHMS IBOIIOLMU. | OMOJIOTH HBIC
redbl. COBpeMEeHHBIE METO/1bl IIOCTPOCHHS (PHIIOIE€HETHYECKHX JICPCBLEB.

XPOMOCOMHBIE MYTallMK U IBOJIIOLHS FEHOMOB.

OG1Me 3aKOHOMEPHOCTH (IpaBuiia) IBONMOLUUH. [Ipunyun cyenot (yiikiuil.
HeoOpatumocTs 3BoOIOIMH. AjlanTUBHAs paavats. Hepasinomepnocts 1emilon
IBOJIIOLIMH.

Jlemonerpauun

[Toptpetsi: K. M. Bap, A. O. Kosanesckuii, ®. Miosutep, D. I ekkes.

Tabnauupel U cxeMbl: «@unoreHeTHUECKANH psll JOLIAAW», «APXECOITECPHKCY,
«3Bepo3yOble  sweps»,  «Crerouedann»,  «Punnodurs»,  «Cemennbic
nanopoTHuku», «buoreorpaduueckue 30Hbl 3emin», «/lpeid KoHTHHCHTORY,
«Penuxtey, «HauanbHble craauu SMOPHOHAIBHOIO  PA3BUTHA  1103BOHOYIILIX
KUBOTHBIX», «l'OMOJIOrHYHbIE W aHAJOIHYHble OpraHbb»y, «PyjumeHTb»,
«ATaBU3MBI», «XpOMOCOMHBIE HA0OpLlI YeJIOBEKA W IIMMIIaH3e», «lasHbic
HallpaBJIeHUs IBOTOLUN Y, «O011Me 3aKOHOMEPHOCTH IBOJIIOLMNY.

ObGopyloBanue: KoO/UIeKIIMH, repOapuM, MYJSHKM MCKONAEMbIX  OCTATKOB
OpraHHU3MOB, MYJISIZKH FOMOJIOIMYHbBIX, @HATOIHYHBIX, PYJAUMEHTAPHBIX OPraloB u
ATABU3MOB, KOJUJIEKLIMM HACEKOMbIX.

Tema 4. [lpoucxoskaeHue u pa3BuTHE KHU3HK Ha Jemiie

HayuHble THIIOTE3bI [POMCXOMICHUS KM3HM Ha 3emie. Aluoretces i
narcnepmus. JloHaydHbie NpejicTaBiedusi O 3apO/KJACHUH KU3HHU (KpeallmoHH3M ).
['uroresa NOCTOAHHOIO CaMO3apOIkK/ICHUs JKU3HUA U e€ ollpoBepiKeHue onbitamu 3.
Penn, JI. Cnannanuanu, J1. [lactepa. [lpoucxoxaeHue Ku3HU U acTpOOUOIIONHS .

OcHoOBHBIE JTallbl HCOPraHH4eCcKon DBOJIIOLIMH. [ Ltancerapnas
(reojioruveckast) 9BOJIOLMA. XUMHYECKass IBOJIOUMS. AOHOICHHBIH  CHHTCS
OpraHH4eCcKuX BewecTB M3 Heopranudeckux. Onwit C. Muepa u | 10pu.
ObpasosBanue nojauMepoB M3 MoHomepoB. KoalepsatHas runoresa A, M.
Onapuna, runoresa nepBudHoro oOyiasona k. Xoseiina, reHeTuiecKas ruinoresa
[ Mémiepa. Pubosumer (T. YHek) u runoreza «vupa PHK» V. I'mabepra.
GopMmupoBaHre MeMOpaH U BO3HMKHOBEHHE 1TPOTOKIIETKH.



Mctropusi 3emiin v mertoabl e€ wu3ydeHus. Mckomnaembie opraHM4yeckue
octarkd. [‘ecoxpononorust u e¢ Meroabl. OrTHOcUTEbHAs M adCOMOTHAS
reoXpoHoJsorus. I'eoxpoHosornyeckas 1mkaja: 30Hbl, Ipbl, NEPUOJILL, ITOXH.

Hauanphpie drTansl oprandyeckoil ssomound. [ospieHue 1 IBOONS
MEePBbIX KICTOK. DBOMOLMSA MeTadoin3mMa. BO3SHUKHOBEHHUC TICPBBLIX HKOCHCTCM.
CoBpemenHble MUKPOOHBIE OHOIMIIEHKKM KAK aHallol MepBbIX Ha 3emiie coodiec s,
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTBI.

[IpoucxoseHue 2yKapuoT (CHMOHOTreHes). DBOJOLUOHHOE IIPOHUCXOK/(CHHC
BUPYCOB. lIpoucxodjieHre MHOTOKICTOYHBIX —OpraHu3mMon. BosnukHosenie
OCHOBHBIX I'PYITIT MHOT'OKJIETOUHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl BOJNIOIHK BLICIIUX pacTeHuit. OCHOBHBIC apoOMOP)O ;LI
pacteHuid. Bbixoa pacreHuit Ha cyuy. [llosBieHue CHOPOBBIX pacichuil i
3dBOCBAHHC HWMH CYIUH, CeMeHHbIe pacTCeHuA. [I})OHCXU}I\',&L@HHL‘ LIBETKOBbLIX
pacTeHHH.

OcHOBHBIE 23Tarbl 3BOJIOLUMH KUBOTHOro Mupa. OcHOBHbIE apoMOP(O3bl
KUBOTHBIX. Benjckas ¢ayna. KemOpuilckuil B3pbIB — HOSIBICHUE COBPEMCHHBIX
TunoB. IlepBble XOp/i0Bble KUBOTHBIC. KU3HL B BOJE. IBOIIOIMS 103BOHOUILIX.
[Ipoucxoxknenne ampuduit u pentuiauid. Ilpoucxox/ieHue MICKOUMTAIONIMX |
nrul.  [lpunuun  kmouesBoro apomopgosza. OcBoenue  OCCHO3BOHOUHBIMI 1
[103BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazsuTtHe xu3HM Ha 3emie MO JpamM M IMEpUOJlaM: apxei, [poTepo30i,
naneo3ol, Me3030H, KaHHo3oi. OOmas  xapakTepucTHKa  KJiuMmara i
FCONIOrMYecKUX rpoueccoB. llosBienue M paciBeT XapakTepHbIX OpPraim3MoB.
YrneoOdpazosaHue: €ro ycjaoBHs W BJAMSHUE Ha Ta30BbIH cocTan arMochephl.

MaccoBbie BbIMHPAHHUS — 2KOJIOIMUECKUEe KPHU3UChl Mpoiuioro. [puuntnl 1
CJIEACTBHUSL MAacCCOBBIX BbIMHpaHHii. COBpeMEHHbIH JKOJIOIMYECKMH KPH3HC, €ro
ocobennoct. [Ipodaema coxpanenus GuopazHooOpazus Ha 3emiie.

CoBpemeHHas cucTeMa opraHmyeckoro mMupa. llpuHimnsl kiaccuduraiim
oprau3MoB. OCHOBHBIE CHCTEMATUYeCKHe IPYTITLI OPraHu3MOB.

JlemoHcTpaumnu

[Toprpersr: ®. Peau, JI. Cnammanuanu, JI. Tlactep, M. K. Mcunnkos, A. M.
Onapun, JLx. Xoazaeitn, I'. Mémep, C. Muiuiep, 1. 10pu.

Tabuuust u cxembr: «Cxema onbita @. Penrn, «Cxema onbita JI. Tlaciepa nio
H3YYEHHIO CamMo3apok/eHus Kusuu», «Cxema oneita C. Muiepa, 1. 10pu»,
«Jranbl  HEOPraHUYeCKOM  IBOJIOUMM»,  «l eoXpoHosioruueckas — HiKajiar,
«Hayanbuble 3Tanel opraHMveckoit »BoOIMKHY, «CXema o0pazoBaHus IVKaApHO1
nyTéMm cumbduorenesa», «Cucrema KMBOH MpUpObly, «CTpocHHe BUpyCay.
«Apomopdosbl  pacteHMit», «PunuobUTBY, «OJHOKICTOUYHBIC  BOAOPOCIIHY,
«Muorokjiero4nbie  Bojopocian», «Mxu», «llanoporuuku», «losocemeniibic
pacteHus», «Opraubl [BETKOBBIX pacTeHuil», «CXxema pa3BUTHS KHBOTHOIO
Mupa», «Apomop]o3bl KMBOTHBIX», «lIpocreiiiune», «KHIIIEHHOMOMOCTHBIC,



«I linockue YEPBU», «YHieHucToHOIrMEY, «Ph1ObI». «3CMHOBOLHBICY.
«lIpecmpikatomuecs», «lltunbi», «Miexkonuratomme», «PasBurue KU B
apxeickoi ape», «Pa3BUTHE KU3HKU B IIPOTCPO30HCKOI per, «PasBuTHC KH3HH B
1ajgeo30McKoit ape», «Pa3Burue Ku3HU B Me3030HCKOI ape», «Pa3BuTHe KU3HU B
KalHOo30MCcKO# 2pe»n, «CoBpeMeHHas CUCTEeMa OpralMyecKoro Mupa».

OGopy/loBanue: repdapuu  pacTeHUd pas3lIMYHbIX  OTJCIIOB, KOJUICKIIMH
HACEKOMBIX, BJIazKHble Mpenaparbl KUBOTHLIX, PAKOBHHLI MOJUIIOCKOB, KOIICKIHH
UIVIOKOKHMX, CKEJIETBl IO3BOHOYHBIX JKHBOTHBIX, Hy4deaa [ITHIL W 3BCPC.
KOJUIEKLIMH OKaME@HEJIOCTEH, [10JIe3HBIX HCKOIMNACMBIX, MYIISIZKH  OpraHuycckix
OCTaTKOB OPraHU3MOB.

Bupryaabnaa  aabopatopuas  pabora  «MojiesipoBanie  OlBITOB
Musutepa—tOpu 1o u3yueHHuo abMOIreHHOI'0 CHHTE3a OPraHuUYCCKHUX COC/IMHCHMIT B
[ICPBUUHON aTMOcheper.

JlabopaTopHast padora «M3yueHue M ONHMCAHHE HCKOIACMbIX OCTATKOB
JPEBHUX OPraHU3MOBY.

[IpakTHyeckan pabGora «M3ydyenne ocoOeHHOCTEH CTPOCHUS pPaACTCHHH
Pa3HbIX OT/IEJI0BY.

IIpakTHyeckas padora «M3yuenue ocobeHHOCTEH CTPOCHUS 1103BOHOYHBIX
AKHUBOTHBIX».

Tema 5. Ilpoucxoxkienne ye10BeKa — aHTPOINIOreHes

Pazjiensl 1 3a1aum antponosoruu. MeTo/ibl aHTPOIOJIOIHH.

CraHoB/IeHHE MpejCTaBICHUH O NPOMCXOK/ICHUM HesloBeka. Peiauruosiiblie
BO33peHusi. COBpeMeHHbIe Hay4dHble TCOPHH.

Cx0/1CTBO YejaoBeKa ¢ KUBOTHLIMU. CHCTEMATHYECKOE MOJIOKECHHUE YCITOBCKA.
CBHIETENBCTBA  CXOJICTBA  YEJIOBCKA € JKMBOTHBIMHM:  CPaBHHMTCILIHO-
MopgoloruyecKue, IMOPHOIIOIHYECKHE, GU3H0I0r0-OHOXUMHYCCKHC,
nosesenyeckue. OTINUMS YeIOBEKa OT HKUBOTHbIX. [IPIMOXO0K/ICHUE M KOMILICKC
CBSA3aHHBIX ¢ HHUM IPH3HAKOB. PasBuTHE NOJIOBHOIO MO3ra M BTOPOH CHIHAJILHON
CHUCTEMBI.

JIBroKy1ue cuibl ((akTopsl) aHTporioreHesa: OHOJOTHYECKHE, COHAIBHbIC,
CooTHomEeHHe OUOIOrHUYECKHUX U COIMAILHBIX (PaKTOPOB B aHTPOIIOICHE3E.

OcHoOBHbIE CcTauM aHTponoreHesa. PaHuue desioBeKooOpasibic 00C3bsiiibi
(IIPOKOHCYJIbI) U PAHHME ITOHI'M/Ibl — O01IME [IPEJIKH Ye/I0BEKOOOPa3HbIX 00C3hsii i
nroled. ABCTPaJIONUTEKH — JABYHOTHE IPEJIKH Jitojiei. YelloBek ymelblii, 11epBhic
M3rOTOBJICHHUS OpyAMH Tpy/a. YeloBek NpsMOXO/lIMI U TepBbIi BLIXO/1 JHO/ICH
32 npenensl  Adpuku.  Yenoek  reijienandeprckuii  —  00MH  1Ipe/lok
HCAH/IEPTAJIbCKOTO 4YeJIOBEKa M 4elloBeKa pazyMHoro. YelloBek HeaH IepTaibekiii
KaK BHJI JIIOAEH XOJIOMHOIO Kiumara. Ye/loBeK paszyMHbLIH COBPEMCHHOIO THIIA,
JICHUCOBCKHMH  4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpejeiamMu  AQpuKi.
[laneoreneTuka u najeoreHOMHMKA.



DBOJIIOLUS COBPEMEHHOI'0 HejloBeka. EcTecTBeHHblid 0TOOP B HONYJISILMSX
yesoBeka. MyTallMOHHBIM npouece v noauMopdgusm. [lonynsiimonneie BoJtbI,
Jpeiid reroB, murpauus U «3dGQext ocHOBATEIS B HOMYISIMSIX COBPEMECHHOIO
yesloBeKa.

Yenoseveckne pacel. [lonstue o pace. boublure pacbi: CBPOICO, L
(eBpasHMcKas),  aBCTpPAlO-HErpoOW/IHAS  (IKBATOpHAbHAs),  MOHILOJIOM/ LA
(asMaTcko-amepHKaHckas). Bpems u nyTtu paccesenus denoBeka [0 IHLIaHCTC.
Eaunerso  yenoBeweckux  pac. Hayynas  HeCOCTOSITGJIIBHOCTH — pacu3ma.
[IpucriocoOneHHOCTE  YesioBeKa K pa3HbIM  YCIOBMAM  OKPY/KAIOUICH  CPe/ibl.
Bimsnue reorpaguueckod cpeabl W Jpeida  reHoB  Ha  MOPQOIOrHIO 1
(pHU3HOJIOIMIO YeslOBeKa.

MexKJIMCUMIUIMHAPHBIE  METO/Abl B (U3MuecKOM  (OMOJOIHHCCROI)
AHTPOIIOJOrHHM.  DBOJIOLMOHHAS  aHTPOHOJIOIM M HAICOAHTPOILOIONHS
UEJIOBEYECKUX MOIyJALUi. buocolmanbibie MCccie0BaHUs MPHPOJIbI YEIOBCK.
HMcceneroBanue KO3BOMIOLUMU OHOJIOTHYECKOT0 H COIMAIBHOTO B YellOBeKe.

ldemouncrpanun

Ioprpetsr: U. Hapsun, JI. Jlukn, 5. 5. Poruuckuii, M. M. ['epacumos.

Tabunuupl 1 cxembr: «MeTo/Ibl aHTPOHOIOTHHY, «| 0JOBHOI MO3I HCI0BCKD.
«YenosekooOpasHbie 00e3bsiHbD), «CKeJleT YeloBEKa W CKEJNeT LIMMIAH3e).
«PyIMMEHTBI H aTaBU3MbD», «/IBHKYIIME CHIIBI aHTPOIIOreHe3a», « JBOIOIMOHHOC
JIPEBO  HesloBeKa»,  «ABcTpaonutek», «YenoBek  ymenbli»,  «Yesosek
pSIMOXOASILNIY, «/lenncoBekuil uenonex» «Heanaepranbiiby, « KpoManboHILb»,
«lIpe/iku yenoBeKay», «ITarbl IBOIOLUHM YellOBEKay, «Packl ye0BeKar.

OGopyioBanue: MyJIsKH — OKaMEHENOCTeH,  NpejIMeTOB  MaTCpHAILHOI]
KYJbTYPbl ~ IPEJIKOB  YeJloBeKa, penpojAykudu  (dororpadpuu) Kaprui o
MU(OJIOTHYECKUMH U OHOJICHCKUMH  CIOKCTaMM  MIPOMCXOKICHUS  HCIOBCKA,
(hororpagumn HaX00K MCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeNOBCeKaA, MO/
Hepena 4YesloBeKa M uepelria  LIMMIIaH3e, MO/Ie/lb KUCTH 4YCJOBEKA M KHCTH
HIMMITAH3€e, MOJICJIM TOpCa MPEJ/IKOB Ye/I0BEKaA.

Jlaboparopnas padora «M3yucuue ocoOeHHOCTEH CTpOCHMs CKelleTa
HEeJIOBEKA, CBA3AHHBIX C IIPSIMOXO0K/ICHUEM.

IIpakTHueckast padora «M3yuenue HKoJI0rMUECKUX aalTaluil Yea10BCKay .

Tema 6. Dxkoslorusg — Hayka 0 B3aHMOOTHOLICHHSIX OPIraHU3MOB U
HA/IOPraHH3MEHHBIX CHCTEM ¢ OKPY/KAIIEeH cpe/1ok

3apoxeHne U pa3BUTHE HKOJIOIHH B Tpyax A. ['ymGounira, K. ®. Pyiibe,
H. A. Cesepuosa, D. I'ekkens, A. Tencim, B. H. Cykauéna. Pazjenn u 3ajaun
3K0JIOTHH. CBSA3b SKOJIOTHH C IPYTMMH HayKaMH.

Metoasl skonioruu. Ilonesble HaGmOACHHS. DKCHEPUMEHTLI B IKOJIOIHH:
pUpojiHbie W JlabopaTtopHble. MojienupoBanne B JKONOTMH.  MOHUTOPIH I
OKPY/KalOIEH cpe/ibl: JIOKAIbHbIH, PerHOHAILHBIA U [J100a/1bHbIIT.



3HaueHHEe  JKOJOIMUYECKHX  3HAHMH U711 4esloBeKa.  DKOJOIMYCCKOC
MHPOBO33PEHHE KaK OCHOBA CBsi3el 4e/loBeHecTBa ¢ MPUPO/I0i. PopMHUPOBAHHC
IKOJIOTUYECKON KYJILTYPbl M 9KOJOTHUECKON I'PAMOTHOCTH HACCIICH 3.

lemoncrpaunu

[Toprpetel: A. 'ym6onsar, K. ®@. Pynbe, H. A. CeBepuosn, D. l'ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabnuiel 1 cxembl: «Paszjiennt sxo0run», «MeTojibl dKoJIorHn», «Cxema
MOHMTOPHUHIA OKPYIKAIOLLEH CPeib».

Jlabopatopunas padora «M3yuenue METO/I0B IKOJOIHHCCKHN
HCCIIeIOBAHUIY.

Tema 7. Opranusmbl 1 cpejia oOHTAHUS

JKosoruueckue GpakTopbl M 3aKOHOMEpPHOCTH MX JjeicTBus. Kiaccudukarms
IKOJIOIMYEeCKUX (paKkTopoB: abuoTHydeckne, OMOTHUYCCKHe, anTponorenupie. Odume
3aKOHOMEPHOCTH JIeMCTBUS 3Kojlordeckux ¢akropos. IlpaBuino munumyma (K.
[lnpenrens, 0. JIubux). TosepaHTHOCTb. DIBPUOMOHTHBIC U CTCHOOHOHTHLIC
OpraHU3MBl.

Abuotnyeckue ¢axkropel. CBer Kak dxojoruveckuit ¢axrop. Jlefcrsue
pa3sHbIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpPraHM3Mbl. DKOJOI'MYECKHE IPYlllibi
pacTeHWi W JKMBOTHBIX IIO0 OTHOLICHHUIO K cBeTy. CHUrHalbHAs pollb CBCTA.
DoTONCpPUOAN3M.

Temneparypa kak skosiorudeckuii ¢akrop. JleifictBue Temnepartyphbl Ha
opranusmel. [lolikunorepMHble 1 roMoioTepMHbIC OPraiu3Mbl. DBPUTCPMHbBIC H
CTEHOTEPMHBIE OPraHU3MBbL.

Briaxknocts kak oxonorumveckuit daxrtop. Ilpucnocobiienus pacrenunii
MojUIepKaHuio BojaHoro Oananca. Kiaccudukauusi pacteHuii 110 oTHONICHHIO K
BoJie. [ IprcrnocoOnenus )KUBOTHBIX K M3MEHEHHIO BOJHOIO PeKUMA.

Cpenbl 00MTaHHS OPraHM3MOB: BOJHAs, HA3EMHO-BO3/YLIHAS, (IOYBCHIIAS,
rayOMHHas — [OANOYBEHHAs,  BHyTpHOpranusmenHas.  MHU3MKO-XUMHYCCKHC
0COOCHHOCTH cpeJl oOMUTaHMs opraHu3MoB. lIpucrnocobieHust opraiMsvons K
’KM3HM B pa3HBIX cpejlax.

buonornueckue purmpl. Brewnue u BHyTpentue putMbl. CyTounbic
rojiunpie puTMbl. [lpucnocobieHHOCTL OPraHM3MOB K CC30HHBIM H3MEHCHMSIM
YCIIOBHH JKM3HH.

Kusnennole Qopmbl  opranusmoB. [loHsiTHe O KH3HCHHON  (opme.
Kusnenunle GOpMbl PACTEHHUI: ICPEBbS, KYCTAPHUKH, KYCTAPHHUYKH, MHOTOJICTHHE
TpaBbl, OfHONETHHE TpaBbl. JKu3HeHHbIC (OPMbI KHUBOTHBIX: TIHJAPOOHONTLI.
re00MOHTBI, a9POOHOHTEI. OcoOeHHOCTH CTPOCHUS U 00pa3a KHU3HM.

buoruueckue (bakTopsbl. Buael OMOTHHYECKHUX B3aHMO,ICHCTBUIT
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOHO3 1 ero Gopmbl. Tlapasutusm, Kootiepaiimsi.
MYTyaau3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxjaeOHuuecTso). Herpoduueckue
B3aUMOJIEHCTBUs  (Tonuueckue,  dopuyeckue,  dadpuucckue).  3naucuuc



OMOTHYECKMX B3aUMOJICHCTBMH JUIS  CYLIECTBOBAHMUA  OpPraHH3MOB B Cpo/ic
oOutanus. [ IpyHUHMI KOHKYPEHTHOI'O UCKIIIOUYCHHS.

JlemoncTpanuu

Tabnuubr 1 cxembl: «Dkojioruveckue (akrtopb», «CBETOBOH CHEKTPY,
«DKOJIOrMUECKHE TPYIIIbl JKMUBOTHBIX MO OTHOLICHHIO K CBETY», « | CIIIOKpOBHbIC
JKUBOTHBIEY, «XOJIOJHOKPOBHBLIC JKUBOTHLIC», «DU3HOJOIMUECCKHC a/lalialiii
JKMBOTHBIX», «Cpeabl 0OMTaHMsi OpraHu3MoB», «bHOJIOTHUCCKHC  PHITMbLIY,
«Kusznenupie  Gopmbl  pacteHuity,  «Ku3HeHHbIC — (OPMbI  KHBOTIELIN),
«IKocHcTEeMa IUPOKOJIUCTBEHHOIO Jieca», « DKOCHCTEMa XBOHHOIO Jiecan, «llcim
nutaHusy, «XuiHudectBo», «llapazutusm», «Konkypenuus», «CumMOno3».
«KommeHncanuzmy».

ObopynoBanue: repdapuu pacTeHHi MW IKHBOTHBIX, NPHUCHOCOOICHHBIX K
BIMSAHUIO Pa3/IMYHbIX JKOJIOIMUYECKMX (aKTopoB, repOapHu  CBCTOIIOOHBLIX.
TEHeMIOOUBBIX M TEHEBBIHOCIMBLIX PACTCHHH, CBCTOMIOOUBLIC, TCHCIOOUBLIC Wi
TEHEBLIHOCIUBbLIE KOMHATHbIC pacTeHus, repOoapuu U KOJUIEKLMH TEIIOIO0UBLIX,
3UMOCTOHKHUX, MOPO30YCTOHUMBLIX pacTeHWH, dy4ella ITHI W 3Bepei, repOapuu
pacTeHuil, oTHOCAIIMXCS K rurpoduram, kcepoduram, mMezo(uram, KOMHATHBIC
pacTeHusl TaHHbIX PYII, KOJICKIHU HKHUBOTHBIX, OOMTAIOLINX B pa3HbIX cpe/lax,
repdapM M KOJUIGKLIIMM pacTeHMl M JKHUBOTHBIX, OOJQJalONMX HepTaMy
IIPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHMSIM YCJIOBHUH #u3uu, repbapun w
KOJUICKIIMH PAcTeHUH M JKUBOTHBIX Pa3IMUHBIX JKM3HEHHbIX (POPM, KOJUICKILHH
KHBOTHBIX, YYAaCTBYIOLIHX B Pa3/IMUHbIX OMOTHUUECKHX B3aUMO/ICHCTBUSIX.

JlaGopaTopHast pabGora «BbisiBiicHHE NPUCHIOCOOJICHUI OpPraHu3MoB K
BIMSIHUIO CBETA».

JlabopaTopuas pabora «BbisgpicHue 1pUCTIOCOOJICHUIT Opranu3MoB K
BIIMSIHUIO TEMIICPATYpPhI».

Jlaboparopuas paGora «AHaroMuuecKMe OCOOCHHOCTH pacTeHuii 13
Pa3HbIX MECT OOUTAHUSIY.

Tema 8. Ikos10rust BUI0OB H HONYJISINHI

JKOJIOrM4YecKue XapaKTepUCTHKH OTIYJISALLMH. [Momynsims Kax
Ouoslornueckas cucreMma. Poib HEOIHOPOAHOCTH cpebl, (GU3HUECKUX OaphepPOB I
0coOeHHOCTEH OMOJIOrHH BUAOB B (DOPMUPOBAHKUH MTPOCTPAHCTBEHHONH CTPYKTYPhI
nomyasiuui. OCHOBHbIE [10Ka3aTe/IM  MOMYJSIHNA:  YUCJICHHOCTh, [IJOTHOCT.
BO3pacTHass MW I[10JI0Bass CTPYKTYpa, pPOKIAA€MOCTh, [PUPOCT, TCMIl POCTiL.
CMEPTHOCTh, MUI'PALLHS.

DKoJlorn4eckas CTpykrypa nonyisiud. OlleHKa YUCICHHOCTH HONYISIHH,
JluHamuka nonyadanuu v e€ peryisiis. bUoTHYecKHH MoTeHIHal HonyJisiiii,
MozaenupoBanie JMHAMHUKK rony/siuu. Kpusblie pocta YMCIEHHOCTH HONY IS,
Kpusble BbIKMBaHMS. Peryssiiims YMCIEHHOCTH MONYJsLMI: poiib (aKkTopoB.
3ABHCALIMX M HE 3aBHCALIMX OT IUIOTHOCTH. DKOJIOMMYECKHE CTpaTer Mk BU/IOB (I~ 1
K-ctparerun).



[Tousitne 00 sKosoruyeckod nume Bujaa. MecrooOurtanue. Muoromepias
Mojielib dkosoruveckoit Humn Jhk.M. Xarauncona. Pasmepbl 9KOJIOIHMUCCKOl
nuid. [orenimansuas v peasinzoBanHas HUIIH.

Bua kak cucrtema nonyisiuuil. Apeainl BUIOB. BHJIbI M UX KM3HCHHBIC
CTpaTeruu. DKOJOIMYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHMsT M MHIpALMid  KUBOTHBIX. bHOIIOIHYCCKHC
MHBA3UH HYIKEPOJIHBIX BHIOB.

Jlemonerpannn

[Toprpet: JIx. M. XaTuuHcow.

Tabmmusr v cxeMmbl:  «DKOIOTHUCCKUE  XapaKTEPUCTHUKH  TONYIISIMY,
«llpocTpancTBennas  cTpykTypa  nonyisiudu»,  «BojpactHbic  nHpamMi/ibl
nonyasiuun»y,  «CKOpOCTh  3acelieHHsl  [HOBEPXHOCTH  3EMJIM  Pa3IHUIBLIM
opranusMamu», «Mozenb sxosnoruveckoi nuid Jx. M. Xaruunconar.

Obopynosanue: repbapuu pacTeHH, KOJUICKIIMK KHBOTHbBIX.

Jlaboparopuass  paGora  «llpucrocoOseHuss  cemsiHi  pacTeHuil K
pacceaeHUIoN.

Tema 9. Dkosorus coodmecTB. IKOJIOTHUECKHE CHCTEMBI.

CooOumecrsa opranusmoB. buoretioz u ero crpykrypa. CBssu  Mex/[
opraHusMamu B OMOLIeHO3E.

JkocuereMa Kak OTKpbiTas cucrema (A. JIk. Tencin). OYHKIMOHAILHBIC
OJIOKH OpraHu3MOB B JKOCHCTEME: I[POJAYLUEHTbl, KOHCYMEHTBI, PeAYLEHThL.
Tpodpuueckne yposnu. Tpoduueckne 1enu u cerd. AbGuoTHHeckue GI0KH
skocucTeM. 1TouBbl U Mkl B 9kocHcTemMax. KpyroBopor BelecTs u 1oTok dHepIim
B 9KOCHUCTEME.

OcHoBHblE  MOKazareJu  JKOCHCTEMbl.  buomacca M [POJLYKILHSL.
DKOJIOrHYeCKUe ITMPaMHU/Ibl HUCell, GHOMACChl H YHEPIHH.

Hunamuxa sxocucmem. Kamacmpoduueckue nepecmpotku. @uykmyaiuit.
HarpasiieHHbIe 3aKOHOMEpHbIE CMeHbl co00IIeCTB — cyKieccuu. Ilepsuunbic u
BTOPUYHBIE CYKHECCHH M HMX HNPUUMHBL. AHTPOIOreHHbIC BO3JICHCTBUS  Ha
cykueccuu. Kimmakcnoe coobuiectBo. bropasnoobpasue u 1oJiHota Kpyrosopota
BCIIECTB — OCHOBA YCTOWYUBOCTH COO0IIIECTB.

[ Ipuposanbie sKocuCcTeMBL. Jkocucmemol 036p u pex. Dkocucmertol Mopet 1
OKeanos. Ixocucmemsbl MYyHOp, 1eco6, cmenetl, nycmoitb.

AHTPOIIOIE€HHbIE JIKOCUCTEMBI. ATrposkocucTema. ArpoiieHos. Pazinuus
MEXJ1y aHTPOIIOIE€HHBIMHU U MPUPOIHBIMH 3KOCHCTEMAMH.

Ypbookocuctembl. OCHOBHbIC KOMIIOHEHTBI ypOosKkocHceTeM. | opo,ickas
(bnopa u ¢ayna. Cunanrponuszauus ropojackoit dayubsl. buojoruieckoe 1
XO035HCTBEHHOE 3HAYEHHE arPOIKOCHCTEM H YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aUMOJICHCTBHI OpraHinivos
IKocUCTeMaX. Poib Kackadnozo shghexma u 6ud08-20UPUKAMOPOE (KAIOUCEHIX
61008) 8 yruryuonuposanuu sxocucmenm. 1lepenoc IHEPrum U BEHICCTB MEH L)




CMEXKHBIMH IKOCHCTEMaMHU. Y CTOHYMBOCTh OPraHU3MOB, HOIYJIALMI H YIKOCHCTCM
B YCJIOBHSAX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3/ICHCTBHH.

Mexaruszmoi g030€uCmas 3aePAIHEH UL Pa3HbIX Mmunos Ha
CYOOP2AHUIMEHHOM, OPeaHU3IMEHHOM, HORVAAYUOHHOM U IKOCUCIMEMHOM VPOBIIAX,
OCHOBbl  IKONO2UYECKO2O — HOPMUPOBANHUL — AHMPONOSCHHOZO — BO30CUCINEIUS.
MeT0/10J10r1sl MOHMTOPUHIA €CTECTBCHHBIX W aHTPOIOICHHBIX YIKOCHCTCM.

Jlemouncrpanun
[oprper: A. JIxk. Tencnu.
Tabmuuer  m cxembi:  «Crpykrypa  OuonieHosa»,  «DKOCHCTEMA

HIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOro Jeca», «DyHKIHMOHAILHLIC
FpyIbl OPraHU3MOB B JKOcHcTeMe», «KpyroBopor BeHIECTB B IKOCHCTEME»,
«llenn nuranus (nacTOMUIHAS, TeTPUTHAS )», « DKOJOTHUCCKAs TUPAMM/IA HHCCIy.
«DJKoNOruyecKas nupamuaa OMoMacchl», « IKOIOIHUYECKas HHPAMHIA YHCPI I,
«Obpasosanue Gonotay, «llepBuunas cykueccus», «BoceTaHoBaeHHE Jeca 110C/ (¢
rnoxkapa», «JKocucTeMa o3epan, «ArpoieHos», «KpyroBopor BelecTB M 110TOK
DHEPIrUH B arpoiieHose», «lIpumeprr ypboskocucrem».

OGopynoBanue: repbapun pacteHuil, KOJIEKIMH HACCKOMBIX, dyUesia NTHIL i
3BCpeH, repOapuu KyJIbTyPHBIX M JIMKOPACTYLIMX PACTCHUIT, aKBAPUYM KaK MOJLC.1h
YKOCHUCTEMBI.

Ipakrnyeckas pabora «M3yuenue n onucanue ypooIKoCHCTEMbI».

JlaGopaTopnas paGora «Msyuenne pasnooOpazus MEIKHX [OUBCIIIbLY
YJICHUCTOHOTHX B PA3HbIX IKOCHCTEMAXY.

IKCKYpeHs « DKCKYPCHA B THIIMUIBIH OHoreoneHos (B nyGpaBy, Gepesisk,
C/IbHUK, HA CYXO/I0JIbHBII MIIM NOUMEHHBIH JIyT, 03epo, 60J10TO )».

IKCRYpenst «DKCKYPCHsl B arpodkocucTeMy (Ha [OJC WM B TEIMYHOC
XO35HCTBO)».

Tema 10. buocdepa — ruobanbuas skocHcTeMA

buochepa — obuennanerapnas obonouka 3emiu, e CYIIECTBYET MJIH
CYIIECTBOBAJIA *kM3HE. PaszBuTue npejcrapienuii o 6uocdepe B Tpyax ). 3iocca.
Yuenne B. M. Bepnaackoro o Guocdepe. O6sactu Guocdepsl 1 eé cocras. Jnsoc
BEIIECTBO OHOChepbl U ero hyHKIMH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Guochepbl. OcobeHHOCTH Ounocdepnl Kak
r1100ajIbHON 2KOCHCTeMbl. [[MHaMHuUeCKOe paBHOBECHE B ouochepe. Kpyrosopotni
BEIIECTB M OHOreOXMMHYECKHE THKIbI (YIIepos1a, a30Ta). PUTMHUHOCTS SBICHH]
B Onocdepe.

3onanbHOCTE OHocdepsl. [lonatne o Guome. OCHOBHBIC GHOMDI CYIIN:
TYH/pa, XBOHHbIE Jieca, CMEIIaHHbIC M HIHPOKOIMCTBEHHBIC JICCA, CTEIH, CaBaHHbI.
I[TyCTBIHH, TPOITHYECKHE JIeca, BLICOKOrophs. KiuMar, pacturebblil U sKUBOTIHLI
MHP OMOMOB CYIIIH,

CTpyKTYpa  QYHKIMS KUBBIX CHCTEM, OIIEHKA X PECYPCHOIO OTEHILL 14 11
OounochepHbIX GhyHKIHIA.




Jlemonerpanuu

[Toprpersi: B. K. Bepnajckuii, . 3iocc.

Tabauupl 1 cxembl: «l'eocepnl 3emiann», «KpyroBopor azora B HPUPOJICY.
«Kpyrosopot yriepoia B Ipupoje», «KpyroBopoT KHCIOpo/ia B IHPHPOILC,.
«KpyroBopot Bojibl B 1pupojie», «OcHOBHBIE OHOMBI Cyln», «Kummarnieckiic
nosica 3eminy», «Tynupa», «Taitran, «Cmemannblii Jiee», «HHpokoIMCTBeHILIH
nec», «Crenby», «CaBanna», «llycteisy, « Tponuyeckuii jec».

OGopynosanue: repdapun pacTeHHii pasHbIX OHOMOB, KOJIIEKIIMH KUBOTIHIX.

Tema 11. HestoBeKk H OKpY:RAIOIIAs CPeE/lA

DKOJIOMMUECKHE KPHU3MChl M MX Hpuuubbl.  BosjeiicrBue ucionerka 1
Guocdepy. 3arpszHeHue BO3AYIIHOH cpe/ibl. Oxpana Bo3jyxa. 3arpssiciuce
BOJHOI cpejibl. OxpaHa BojHBIX pecypeoB. Paspywenne nouspl.  Oxpatia
[IO4YBEHHBIX pecypcoB. M3menenue kinnmara.

AHTpOTIOIreHHOE BO3JIEHCTBHE HA pacTUTEILHBIH M KUBOTHBIH Mup. Oxpatia
pPacTUTENILHOTO M JKMUBOTHOrO Mupa. OCHOBHbIE IPHHIIMIILI OXpaHbl TPUPO/LbL.
Kpacuple xHuru. Ocobo oxpansemble npupojubie tepputopun  (OOILTT).
boTaHuueckHe caabl U 300JI0MHYCCKHE TTapKH.

OcHOBHbIE NPUHIMIIBI YCTOHYUBOIO Pa3BUTHs HYCIOBCHUCCTBA W IIPUPO,/LLL.
PanuonanbHoe  NpPUPOAOINOIL30BAHUE M COXpaHeHHe  OHMOJOIMYCCKOIO
paznooOpaszust 3emun. OOIIKMe 3aKOHOMEPHOCTH [J100AJLHBIX  IKOIOIHUCCKHN
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KPHU3UCA U €0 BEPOSITHLIC TIOCIIC/ICTBHS.

Paspurie  METOJOB  MOHHMTOPHUHIA  PA3BUTHS  OINACHBIX  TEXHOICHHbIX
npoueccoB. Cucmemmuvie ucciedosanus nepexooa K pecypcocoepesaroueti U
KOHKYPEHMOCNROCOOHOU IHepeemuKke. buoiocuveckoe paznooopasue u ouopecypcol.
Hayuonanenvie  ungopmayuonnsie  cucmemol, obecnequsaiowjue OOCmyin K
urgopmayuu  no  COCMOAHUIO  OMOCTbHLIX U006 U sKkocucmert.  Ocioso
IKOpeaduIUmayuu  IKOCUCmeM U cnocoboe 0opbhebl ¢ OUONOBPENCOCHISNIL.
Pexonempyrkyus MOpCKUX U HA3EMHbIX IKOCUCINEM.

JlemoHcTpanuu

Tabmuubr W cxembl:  «3arpssHeHune  atMocgephl»,  «3arpa3HcHuc
rugpocgepbl», «3arps3HeHue 1ouBbl», «llapHukoBeiid  Ahdertr,  «Ocobo
OXpaHsieMble IIPUPO/IHbIC TEPPUTOPHH», « MOJIe/IH YITPABISEMOI'0 MHPa»,
Obopynosanue: Qororpadun oxpaHseMbIX pacTeHUH W KUBOTHLIX Kpachoil
kHuru Poccuiickoit @enepaunn, KpacHoil KHUIH peruoHa.



IJIAHHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMDBI 11O
bUOJIOI'MU HA YPOBHE CPEJIHET'O OBHIEI'O ObPA3ZOBAHMSI

JJUHHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBiaubaeT TpeOoBaHMS K pesyjbraraMm  OCBOCHHS
o0yyalolMMHUCS  TIpOrpamMMm  cpejiHero  odulero  odpaszosanus:  JIMYHOCTHbIC,
MeTarpe/JIMeTHbIE U NpeJMETHbIE.

B cTpykType JIMUHOCTHBIX Pe3ysibTaTOB OCBOCHMS ITPOIPAMMbI 110 OHO/I01'H I
BbII€JICHBI CIIEYIOLIHE COCTAB/SIONUIME: OCO3HAHUE O0YUAIOIIMMHUCH POCCHITCKON
rpaKJIaHCKOH MJIEHTHYHOCTH — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTCIILHOCTH
H CaMOOINpeaeICHHIO, Haauye Momuedyuu K 06}”](3}”’1!0 61-1()JIUI'IH1.
yeaeHanpaeieHHoe  pazéumue BHYTPEHHHUX YOeKJAEHHMH JIMUHOCTM Ha OCHOBC
KJIKOYEBBIX IEHHOCTEH H HCTOPHYECKUX TPAJAULHA pasBUTHS OHOJIOIHUYCCKOIO
3HAHHUS, COMOBHOCHTb U CNOCOOHOCHTL 00YUAIOIIMXCS PYKOBOJICTBOBATLCH B CBOCIH
JI@ATE/ILHOCTH  LIEHHOCTHO-CMBICIIOBLIMU ~ YCTAHOBKAMHM, [IPUCYILIMMHU  CUCTEMC
OHMOJIOrMHECKOro  00pa3oBaHMs,  Haiuuue  NPABOCOZHAHUS — IKOJIOTHYCCKON
KYJIBTYPbI, CHOCOOHOCIU CIMABLUMb 11e]TH U CTPOUTEH KU3HEHHDIC 11J1aHbl.

JIMYHOCTHBIE pe3ysibTaThl OCBOEHUS MPOrPaMMbl [0 OHOJIOIMH JIOCTHIAIOTCS
B CJIMHCTBE Y4eOHOH M BOCHHUTATEILHOH JICATEIBHOCTH B COOTBCTCTBHM C
TPAAULMOHHBIMH POCCHMCKMMHU COLLUOKYJIBTYPHBIMU, UCTOPHUCCKUMH U JIYXOBHO-
HPaBCTBEHHBIMH 1ICHHOCTAMHM, IPUHATLIMH B OOILECTBE IpaBHIaMH M HOPMami
[IOBEJICHUS M CIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS, CaMOBOCIIMTANMs
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH [I03MLIMK  JIMUHOCTH, MATPHOTH3IMA |
YBAKECHHUSI K 3aKOHY H TIPABOIOPS/IKY, YCJIOBCKY TPY/la W CTapuieMy ITOKOICHHIO,
B3aUMHOI0 YBaK€HMs, OEpekHOro OTHOLICHUS K KYJbTYPHOMY HACIC/IAMIO M
TPa/IMIIUAM MHOrOHallMOHajIbHOro Hapo/ia Poccuiickoit Menepainm, npupojie u
OKpY’KalollleH cpejie.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHUS Y4eOHOro rpeamera «buonorus»
JIOJKHBI OTPAaKaTh IOTOBHOCTH M CIIOCOOHOCTHL 00YYAIOUIMXCST PYKOBO/ICTBOBATLCSI
CpOPMHUPOBAHHOW BHYTPEHHEH MMO3MIMEH JAHYHOCTH, CHCTEMOI [CHHOCTHIX
OpPHEHTALMH,  MO3MTHUBHBIX  BHYTPEHHUX  yOeimeHHUH,  COOTBETCTBYIONIMX
TPa/IMIIHOHHBIM LIEHHOCTSIM POCCHHCKOI0 0011ecTBa, pacliMpeHue KU3HCHHOIO
ONpITa W ONbITA JACATEABHOCTH B IIPOIECCe pealu3allMi OCHOBHBIX HallpaBJCHiii
BOCITUTATEIIbLHON IESATEJIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpak/1ancKoOro BOCHHTAHUS:

ChOPMHUPOBAHHOCTH IPAKAAHCKON [103UIHH 00YHAIONIEIOCH KAK aKTURHOIO 1!
OTBETCTBEHHOI'O UJIeHA POCCHICKOro 00111eCTBa;

OCO3HAHUE CBOMX KOHCTHTYIIHOHHBIX [paB M OO3aHHOCTCH, YBAKCHIC
3aK0Ha U [PaBOIOPSIAKa;



FOTOBHOCTh K COBMECTHOH TBOPUCCKOH JICATCIBHOCTH [IPH  CO3LAHI
y4eOHBIX 1POEKTOB, PEIIEHHWH Yy4eOHbIX M [103HABATC/IbHBIX 3a/1ad, BLLIOJIHCHIH
OMOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTEL  ONpe/eIsiTh  COOCTBEHHYIO  [O3MIMIO 110 OTHOLICHMIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U 00bACHATE e€;

VMEHHE YHUMTBIBATH B CBOUX JICHCTBHUSIX HCOOXOJHUMOCTH KOHCTPYKTHBHOIO
B3aMMOJACHCTBHUS JIFOJICH ¢ pazHbIMH YOKICHHUAMH, KYILTYPHLIMH IICHHOCTIMH i
COLMAIBHBIM TTOJIOKEHHUEM;

FOTOBHOCTh K COTPY/JIHUYECTBY B [IPOLECCE COBMECTHOIO BLINOJHCHHS
yueOHbIX, [I03HABaTEJbHbLIX W HCCIEAOBATCIILCKUX — 3a/la4,  YBaKHTCILHOIO
OTHOIIEHUsT K MHEHHUIO OIIOHEHTOB I11PH  OOCYAK/JICHHH CIHOPHBIX BOIPOCOB
OMOJIOTHYECKOIO COICPIKAHUS;

FOTOBHOCTb K 'YMAaHHTApHOH W BOJIOHTEPCKOH ACATC/ILHOCTH;

2) HIATPHOTHYECKOI0 BOCTIHTAHHS:

Cc(hOPMHUPOBAHHOCTH POCCHICKOIA I'pak/1aHCKOMH HJICHTUYHOCT .
NMaTpuoOTU3Ma, YBAKEHHUS K CBOCMY HApO/ly, UYBCTBA OTBCTCTBCHHOCTH 1ICpLl
PouHoIi, ropjaocTd 3a cBOH Kpail, cBor PoauHy, CBOH SI3bIK M KYJILTVPY.
[POLLIOE M HACTOsIIEE MHOIOHAIIMOHAJILHOTO Hapo/ia Pocenu;

LICHHOCTHOE OTHOILEHHE K [IPUPOJIHOMY HACIEAHIO U ITAMATHUKAM HHPUPO, LB,
JocTHKeHMAM Poccun B Hayke, UCKYyCCTRE, CIIOPTE, TEXHOJIOTHAX, TPY/IC;

CIIOCOOHOCTh OLCHHMBATH BKJIA/l POCCHHCKHUX YYEHBIX B CTAHOBICHWC W
pa3BuTHe OMOJIOTMM, MOHUMaHMs 3HadeHus OMOJIOIMHM B HO3ZHAHMH 3AKOHOB
[IPUPO/IbI, B )KHU3HH YEJIOBCKA U COBPEMEHHOI0 00111eCcTRa;

njieiHas yOeKAEHHOCTL, I'OTOBHOCThL K CIYKeHHIO M 3aumre Oreuecrsa,
OTBETCTBEHHOCTB 3a €ro Cy/1b0Yy;

3) AYXOBHO-HPABCTBECHHOI'O BOCIHTAHHSA:

OCO3HaHHKE JIYXOBHBIX LIEHHOCTEH pOCCUICKOIo Hapo/a;

chopMHUPOBAHHOCTH HPABCTBEHHOIO COZHAHMS, ITUUECKOIO 110BC/ICHHS:

CITOCOOHOCTh OLICHMBATL CHTYALMIO M HPUHUMATL OCO3HAHHBIC PCHICHHA,
OPUEHTHUPYSICh HA MOPAlIbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH;

OCO3HaHHE JIMYHOI'0 BKIIa/1a B IIOCTPOCHUE YCTOHYMBOIO OyJIy1Iero;

OTBETCTBEHHOEC OTHOLLIEHHE K CBOMM POJMTE/ISAM, CO3/1aHHIO CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUA I[IEHHOCTEH CceMelHON JKU3HH B COOTBETCTBUM ¢
TpajguLMUAMHU Hapo,10B Poccnu;

4) 3¢TeTHYeCKOro BOCHHTAHHS:

ICTETHYECKOE OTHOLUEHHE K MHPY, BKJIIOYas 3CTCTHKY Obl1d, HAYUYHOIO H
TeXHHYECKOI'0 TBOpYECTBA, CIIOPTa, TPY/ld, OOLIECTBCHHBIX OTHOIICHHII;

[TOHUMaHHUe 3MOLHOHAJIBHOIO BO3JACHCTBHSA KUBOM NPUPO/Ibl H € 1EHHOCTH:

FOTOBHOCTb K CAaMOBBIPQKEHHMIO B Pa3sHBIX BHIAX HMCKYCCTBA, CTPEMJICHHC
MPOSIB/IATL KAY€CTBA TBOPYECKOH JTHUHOCTH;



5) ¢usunyeckoro BocnuTaHus, (POPMHPOBAHHS KYJbLTYPbl 3/10POBLS H
IMOIHOHAIBHOIO0 0J1ATONOJIYYHSI:

[IOHMUMaHWe MW peajMs3alus 3/J0poBOro M 0OezonacHoro odpasza KU3HM
(3/10poBO€  MUTaHWE, COOJIOZCHME  TMIMCHMYCCKHUX  HpaBHi W HOPM,
cOQIaHCUPOBAHHBIA  PeKUM  3aHSITUH M OT/AbIXa, peryispuas (QH3HuecKas
AKTUBHOCTL), OEpekKHOro, OTBETCTBECHHOIO M KOMIICTCHTHOIO OTHOUICHIS K
COOCTBEHHOMY (DU3UYECKOMY H [ICUXHUYCCKOMY 3/I0POBbLIO;

[MOHUMaHHUE LEHHOCTH 1PaBHJ  WHJHBHIYAILHOIO M KOJUICKTHBHOI'O
0€30MacHoro MOBEACHHUS B CUTYALMAX, YTPOKAIOLIUX 3/l0POBbIO U KHU3HH JIO/ICIH;

OCO3HAHHUE ITOCICACTBHI M HENPUATHS BPCAHBIX NMPUBBLIYCK (YHOTPCOICHIMS
AJIKOT0JIs1, HAPKOTHKOB, KYPEHHUSI );

6) TPY/1OBOI0 BOCHIHTAHMSL:

FOTOBHOCTB K TPY/Y, OCO3HAHHUC IICHHOCTH MacTepCTBa, TPY/101001C;

FOTOBHOCTE K AaKTMBHOM JICATE/ILHOCTH TEXHOJOIHYECKOW W CONMAILHOI
HarpaBJeHHOCTH, CIIOCOOHOCTL HHUIIMUPOBATH, INIAHUPOBATL W CAMOCTOATC/ILHO
BBIIIOJIHATH TAKYIO J€ATCIbHOCTh;

MHTEpPEC K paslM4HbIM cdepam npoecCHOHAIBHOR JICATCILHOCTH, YMCHHC
COBEpILIATL OCO3HAHHBIM  BbIOOp Oyayuied mpodeccun M pealin30BhIBATIL
cOOCTBEHHbBIE JKU3HEHHBIE TJIAHbI;

FOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHUIO W caMo00pazoBarmio 1o
MPOTKEHHH BCCH KU3HHU,

7) 9IKOJIOTHYECKOI0 BOCIIHTAHUS:

IKOJIONMYECKH  LleJ1ecoo0pa3Hoe OTHOIICHME K IIPHPOJIC KAK HCTOYHHKY
JKM3HH Ha 3emile, OCHOBE €€ CYLIECTBOBAHMS;

[TOBBILICHHE YPOBHS HJKOJOIMYECKON KYJIbTYPbI: [PUOOPECTEHHE  OIbLITA
INIAHUPOBAHMUA  TOCTYIIKOB W OLIGHKM MX BO3MOMKHBIX [MOCICACTBHIT /113
OKpYIKalollel cpe/ibl;

OCO3HAHWE [JI00AIBHOrO XapaKkTepa JKOJOIMYECKHX [1podJaeM M 1y Teil ux
peleHus;

CIIOCOOHOCTh  MCIOJB30BATL [pHOOpeTaeMble I[PH  M3YUCHHH  OMOJIOIMH
3HaHMA M YMEHHS IIpH  pelleHuH 1podsieM, CBA3AHHBIX € PALMOHAJBLHBIM
NPUPOJONONL30BaHUEeM  (COOJIIOJIeHHEe  [paBH  MOBEIACHMS B [IPHUPOJIC,
HAlpaB/ICHHBIX HA COXpaHEHHME pPABHOBCCHS B IKOCUCTEMAX, OXpaily BH/IOB
SKOCUCTeM, OHochepbl);

AKTUBHOE  HCHPHUATHE  JICHCTBHI, HPHHOCAUIMX  BPE/l  OKPYIKAIONICH
PUPOJIHOH cpejle, YMEHHME MPOTrHO3MPOBATH HEGIArONPUATHBIE SKOIOIHUCCKUE
[1OCJIC/ICTBHS TPEANPUHUMACMBIX ACHCTBUI U 1peIOTBPAIATh HX;

HaJIMYUE PA3BUTOI'O DKOJIOIHYECKOIO MBILUIEHUS, IKOJOIHUCCKOU KYIILTVPLL.
OIbITa JIeATE/IbBHOCTH IKOJIOTHYECKOH HallpaBJICHHOCTH, VMCHHSI
PYKOBOJCTBOBATLCS MMH B I103HABATCIILHON, KOMMYHUKATHBHOH M COIMAILION



[PAaKTHKE, TOTOBHOCTH K YHACTHIO B PAKTHYECKOH JIEATE/IbHOCTH YKOJIOTHYCCKO
HallpaBJIEHHOCTH;

8) HEHHOCTH HAYYHOT'O HO3HAHM:

c(hOPMHUPOBAHHOCTL  MHPOBO33PCHHUS, COOTBCTCTBYIOUICI'O  COBPCMCHITOM)
VPOBHIO Pa3zBUTHs HAayKH M OOLIECTBEHHOH NPAKTHKH, OCHOBAHHOIO Ha JlMAIOrC
KYJILTYP, CIIOCOOCTBYIONIECTO OCO3ZHAHMIO CBOCTO MECTa B IOJUKYJILTYPHOM MHPC!

COBEPIIECHCTBOBAHHE S3bIKOBOMH M YMTATEIILCKOH KYyJIBTYPbl Kak Cpe/icTBa
B3aUMO/ICHCTBUS MEKIY JIHOJABMH W ITO3HAHUS MHPA;

[oHMMaHWe creuupukd OHOJIOTHM Kak Haykd, ocosHatus cC poin B
GOpMHUPOBAHUHK PALHOHAILHOIO HAYYHOI'O MBILIJICHHS, CO3/@HuKH  1CJI0CTHOTY
rpejicTaBieHust 00 OKpY’KalolleM MHpe Kak O €HHCTBE MPHUPO/ibl, HCIOBCKA 1
o0liecTBa, B TO3HAHMM TPUPOJIHBIX 3aKOHOMEPHOCTEH W penieHun 11podIien
COXPaHEHUs [IPUPOHOIO PABHOBECHS;

yOeKAEHHOCTL B 3HAYUMOCTH OHOJIOIMM ULl COBPEMEHHOHW [HBHIN3AIIMH:
obecrieyeHnsi HOBOI'O YPOBHSI Pa3BUTHUs MEJIMIMHBI, CO3JlaHUE [EPCICKTUBHBIX
OMOTEXHOJOrHH,  CHOCOOHBIX  pellarh  pecypcHble  1podiieMbl  Pa3BHUTHS
4eJI0BEYECTBA, MMOUCKA MyTEH BbIXOAA U3 MNI00AIbHBIX IKOJOIHYECKHX 11POOJICM 1
oOecrieyeHust  mepexojla K YCTOHYMBOMY  Pa3sBUTHIO,  PALMOHAILHOM)
MCITOJIB30BAHUIO TPUPOAHBIX pecypcoB M (OPMUPOBAHMIO HOBBIX CTAH/1APTOB
AKU3HM;

3aMHTEPECOBAHHOCTL B [IOJYYEHHUM OHOJONMYECKHMX 3HAHUH B 1C/sIX
MOBBIIIEHHUA OOILIeH  KyJIbTYpbl, €CTECTBEHHO-HAYYHOH IpaMOTHOCTM, Kak
COCTAaBHON 4YacTH (PYHKIMOHAIBLHOH IpaMOTHOCTH oOydarolmxcs, GopmupyemMoii
[1IpH U3YHCHHUHU OMOJIOTHH;

[MOHUMAHHUE CYLLHOCTH METO/IOB [103HAHUS, HUCIOIb3YCMbIX B CCTCCTBCHIILIN
HayKax, CIIOCOOHOCTH MCIOJIB30BaTh [OJIy4aemble 3HAHWsS JUIS  aHalu3a i
00BACHEHHUs ABJICHUH OKPYIKAIOIIEro MHUpa WU INPOUCXOSAIIMX B HEM M3MEHECHHIi,
YMEHHEe JeslaTb OOOCHOBAaHHbIC 3aK/OYEHHMs Ha OCHOBE HayudHbIX (akToB W
MMEIOIIMXCS JaHHBIX C LEJbIO 1TOJIYUYeHH s JT0CTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSITEIIBHO MCITIOJIB30BATHL OHOJIOIMUECKHE 3HAIMS LIS
pelIeHHs MpodiIeM B peallbHbIX KU3HCHHBIX CHTYaITHSIX;

OCO3HAHHUE IEHHOCTH HAYyYHOH /AeSTENbHOCTH, TOTOBHOCTL OCYHICCTRIIST
MPOCKTHYIO H HCCJIEIOBATENILCKYIO JICATC/IBHOCTEL MHAMBHLYAILHO W B I'PYIIIC,

FOTOBHOCTH M CIIOCODHOCTHL K HENpepbhIBHOMY  00pa3oBaHuio  H
caMo00pa30BaHHIO, K AKTUBHOMY IIOJYUYEHHIO HOBBIX 3HAHWI 110 OHOJOIHM B
COOTBETCTBUHM C JKH3HEHHBIMH MOTPEOHOCTIMH.

METANPE/IMETHBIE PE3VIILTATHI

MeTanpeAMeTHbIE Pe3ylbTaThl OCBOCHHs yueOHOIro npejamera «bHosonmsy
BKJIIOYAIOT: 3Ha4uMMble Ul  (OPMHUPOBAHMS MHPOBO33pEHMsI  00YHarONMXCsl



MEKIMCLIMTUITMHAPHBIE (MEKITpeAMETHbIC) OOIICHAYYHbBIE TTOHATHA, OTPAZKAIONHC
[1CJIOCTHOCTh HAay4HOH KapTHHbl MHUpa M CHCHU(HUKY MCTOJOB  [HO3HAHNS,
MCIOJIB3YEMBIX B €CTECTBCHHBIX HAyKax (BEIECCTBO, YHEPIUs, ABJICHHE, MPOILCCC.
cucTeMa, HaydHbli (akT, MPUHLKI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI.
ueelle/loBaide,  HablllojleHde,  W3MEpeHHe,  IKCHEPUMEHT W JIpYIHe):
yHUBEpCallbHble yueOHble JICHCTBHS (IO3HABATC/IbLHBLIC, KOMMYHHMKATHBHbIC,
peryJasiTUBHBIE), obecrieunBaoLIne dopmupoBanue GYHKIMOHAILHOM
PAMOTHOCTH M COLMAJILHONW  KOMIIETEHIIMM  O0y4daroluxcs;  crocoduoct,
00yHaloLIMXCs MCI10JIL30BaTh OCBOCHHbIC MEWKIUCIUTITTHHAPH bIC,
MUPOBO33pEHYECKHE  3HAHWs WM YHUBEpcalbHble  yueOHbIC  JICHCTBHS B
[103HABATEJILHOU M COLMAIILHON NpaKkTHKE.

B pesynbraTe u3yudeHuss OHOJIOMMM Ha YpPOBHE cpejHero  oluiero
oOpasoBanusi 'y oOyuarouierocst OyayT choOpMHpOBaHbl  1103HABATCILHBIC
yHUBepcallbHble YydeOHble AeHCTBUS, KOMMYHUKATHBHBIC YHUBEpCAIbHbLIC yUcOHbIC
JICHCTBHUS, PETYJIATHUBHBIC YHUBEpcalbHbIC YyueOHble JICHCTBHS, COBMCCTHAS
JIeSITEJIbHOCT.

MeranpeaMeTHbIe pe3y/ibTaThl OCBOCHHUS 1POrpaMMbl  CPEJIHETo  0011CI0
00pa3oBaHuUs A0JIKHBI OTpaKaTh:

OBananenne YHHUBEPCAAbHBIMH YUeOHBIMH MO3HABATE/IbHBLIMH
ACeHCTBUSIMU:

1) 6a30BbIe TOrHUYECKHE /ICHCTBHA:

CaMOCTOSITENILHO  (OopMy;IMpoBaTh M aKTyalHus3uposarh  1podiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIL30BATh IIPH OCBOCHMHM 3HAHWUH NPHUEMBI JIOI'MUCCKOIO MbLILICH S
(aHanM3a, CUHTE3a, CPpaBHEHHS, KilacCU(PUKALUKM, 0000IIEHHMS ), PACKPLIBATH CMBIC]]
OMOJIOTMYECKHUX MOHATHH (BBLICATL MX XapakKTepHbIe MPU3HAKHK, YCTaHaABIUBATL
CBSI3H C JIPYTUMH ITOHSATHUSIMM );

OnpenessiTh LW AeATCIIbHOCTH, 3ajaBas IlapamMeTpbl W KPHUTCPHH  MX
JOCTHHKEHHS, COOTHOCUTE PE3YJIbTAThl JICATEILHOCTH € IIOCTABICHHBIMM 1IC/ISMU:

HCII0JIb30BaTh OMOJOTHYECKHE TOHATHS Ui 00BbACHEHMs (DAKTOB M SABJICHMIT
KUBOW IIPUPO/IbI;

CTPOUTbL  JIOFMYECKHE pacCy/ICHHUs (MHILYKTHBHBIC, JICJAYKTHUBHbBIC, 110
aHAJIOTUK), BBISABAATL 3aKOHOMEPHOCTH W IPOTHBOPEUHMS] B PaccMaTpUBACMbIX
ABJIICHUAX, POPMYJIMPOBATH BBIBOJIBI M 3aKIIIOUEHMUS;

[IPUMEHSTh CXEMHO-MO/I€JIbHbIC cpe/icTBa JUTS pe/ICTaB/ICHUS
CYHMIECTBEHHBIX CBA3CH U OTHOIUCHUH B M3Y4ACMbIX OHOJOIHYCCKUX O0BLCKTAN. o
TAKXK€  NPOTHUBOPEYUH  Pas’HOro  poja,  BBISBIACHHBIX B Pa3IHUIbIN
HH(OPMALMOHHBIX HCTOUHHKAX,

paszpabarbiBaTh IJIaH pelleHusi NpoOJIeMbl ¢ YYETOM aHalM3a UMCIONIUXCS
MaTepuaibHbIX U HEMAaTePHAIbHBIX PECYPCOB;



BHOCHTbH KOPPEKTHUBBI B JIEATECIILHOCTh, OLICHHBATL COOTBETCTBHEC PC3YIILTATOR
[1CJISIM, OLIEHUBAThH PUCKH 110CIIEJICTBHH JI€ATCIIBHOCTH,

KOOPJMHMPOBATH W BBINOJIHATE — padoTy B YCIOBHAX — PealihbHOIO.
BUPTYaJIbHOTO U KOMOMHHPOBAHHOIO B3aUMOJICHCTBUS,

pa3BHUBAThL KPEATHBHOE MBILIJICHUE T1PH PEIICHHH KH3HCHHBIX POOIICM.

2) 6a3zoBbIe HCC/IE10BATELCKHE JICHCTBHA:

BJIaJIeTh HABbIKAMM YUeOHO-MCCIII0BATEIILCKOH H IIPOCKTHOH JICATC/ILIHOCTH
HaBbIKAMM  paspetenuss  npolsieM,  CrOcoOHOCTBIO W TOTOBHOCTHIO &
CaMOCTOSATEIBHOMY [TOMCKY METO/IOB PCHICHHS MPAKTHYCCKUX 3a/1a4, IPUMCHCHHIO
Pa3JIMUHbBIX METO/0B IO3HAHMS,

HCI10JIb30BaTh  Pas3JIMUuHbIC BH/IbI JIEATEJIBHOCTH 110 [OJYUYCHHIO HOBOIO
3HaHMS, €ro MHTEpHpeTaluu, [peodpa3oBaHiio M IPUMEHCHHIO B YHCOHBIX
CUTYaLIMSIX, B TOM YHCJ/IC [IPH CO3/1aHUN YUCOHBIX U COLHAIbHbBIX MTPOCKTOR]

GOPMHUPOBATL HAYYHBIH THII MBILJICHHUS, BJAJCTh HAYYHOH TCPMHUHOIOIHCIH.
KJIFOYEBBIMHU TTOHATUSIMHA U METO/[AMH;

cTaBuThL W opMmysiupoBarh coOCTBEHHBIC 3a/la4¥ B 00pa3zoBaTC/IbHON
JIEATEJIbHOCTH U JKU3HEHHBIX CHTYaIlMsX;

BBISIBIIATL TMPUYMHHO-CJICJACTBEHHbIE CBSI3H W aKTyaJM3uMpoBalh 3aza4y,
BBIJIBUI'ATh T'MIIOTE3Y €€ pellleHus, HaxXOJIWTh apryMEeHTBhl JUIsl JIOKa3aTC/IhCeTBd
CBOUX YTBEP:K/ICHMH, 3a/1aBaTh [apaMeTpbl H KPUTEPHHU PCLICHMS:

aHalIM3UPOBATh [OJYYCHHbIE B  XO0J€ PCHICHHs  3aJ@4M  Pe3y/iblaihl.
KPUTHYECKHM OLICHUBATHL UX JIOCTOBEPHOCTh, [POIHO3UPOBATL U3MCHCHHUC B HOBLIX
YCIIOBHSIX;

71aBaTh OLEHKY HOBBIM CUTYAIlHAM, OLICHUBATH IIPUOOPETEHHBIN OIBIT,

OCYIIECTB/IATh lleJIeHalpaBIeHHbIH [OUCK [epeHoca CPEe/ICTB U CrocodoB
ACHCTBUS B IIPO(ECCHOHAIIBHYIO CPEJLY;

yMeTh MEePeHOCHTh 3HAHHS B [103HABATCILHYIO M IIPAKTHUCCKYIO 00JacTh
KU3ZHEIEATEIIbHOCTH,;

yMeTh HHTErPUPOBATH 3HAHUS W3 Pa3HbIX [IPE/IMETHBIX 00J1acTCH;

BBIJIBUI'aTh HOBbIE WJIEM, Mpe/ularaTth OpUIMHAIBHBIC 110JIXO/(bI K PCLICHUS,
CTaBHUTB IPOOJIEMBI M 33/1a4H, JIOIYCKAIOUIUE AlbTEPHATHBHBIC PECIICHUS.

3) pabora ¢ HupopmanHei:

OPHEHTUPOBATLCS B PA3IMYHBIX HCTOUHMKAX HHpOPMaIMK (TeKeTe yuedHoro
10coGUs, HAYYHO-IOINYJSPHON  jMrepatype, OMOJOrHYCCKHUX — ClIOBapsiN i
CIIPaBOYHHUKAX, KOMIIbIOTEPHLIX Oazax Jjanubix, B MuTepnere), anajiuznposaii,
UHGOPMAIIMIO pa3/IMYHBIX BH/I0B M (POPM [IPEICTABICHUS, KPHTHUYCCKH OLCHHBATL
€€ JIOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTD;

GopMyAHPOBATE 3aMPOChl U IIPUMEHSThH Pa3/IHUHbBIC METO/IbI 11PH ITOHCKE W
or6ope GuoIOrHYecKoil HH(OpPMaLli, HEOOXOAUMOM JUlsl BbITIOJIHEHHS YUCOHBIN
3aj1a4;




npuodpeTars OIbIT HCIOIL30BaHUA HMHPOPMALIHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOIHH, COBEPIIEHCTBOBATEL KYJILTYPY aKTHBHOIO UCIIOJIB30BAHMS PA3/IHYHBIX
[TOUCKOBBIX CHCTEM;

CAMOCTOSITEILHO  BBIOMpaTh — ONTUMalbHYH  (OpMY  [IPC/ICTaBlICHMS
Guonornyeckoii undopmatnu (cxembl, rpauKH, MarpaMmbl, Tabiiuiibl, PUCYHKH
u JIpyroe);

HCIIONIB30BAaTh HAy4HbIH $3bIK B KAQUeCcTBE CpejacTBa [pu  padoic ¢
Ouosloruueckoil  uHdopMmalueii: NPHMEHSITE  XHUMHUYECKHE,  (DU3HUCCKHC i
MaTeMaTHYECKHE 3HAKH M CHMBOJIbI, (POpMYyJibl, adOpeBHATYPY, HOMCHKIATYPY.
HCIOJIB30BaTh M Mpeodpa3oBbIBaThL  3HAKOBO-CHMBOJIMHMCCKHC — CPC/ICTBA
HarJIsIHOCTH;

BlaJeTh  HaBBIKAMM  pacro3HaBaHus W 3allUThI nHopmal i,
MH(POpPMALIMOHHOH 0€30MacHOCTH JIMYHOCTH.

OBja/ieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH /ICHCTBHIM U

1) o0menne:

OCYLIECTRBIISITh KOMMYHHUKAIIMK BO BeeX cpepax KU3HHU, AKTUBHO yHacTBOBATh
B JiManore MJIM JIMCKYCCUH IO CYIIECTBY OO0CYK1aeMOH TeMbl (YMEHHE 3a/1aBath
BOIIPOCKI, BbICKA3bIBAThH CYKJACHHS OTHOCHMTE/NLHO BBINOJHEHHS [IpeiaracMoit
3a/1a4M, YUUTHIBATh MHTEPECHl W COIVIACOBAHHOCTEH MO3ZULMH JAPYIUX YUACTHUKOB
JMajiora UM JUCKYCCHH);

pacrnozHaBaThb HeBepOajbHble Cpe/icTBa  OOLIEHHMSA, [OHMMATL  3HAYCHMC
COIMANbHBLIX 3HAKOB, IPEANOCHIIOK BO3HMKHOBCHHS KOH(MJIUKTHLIX CHTYaIlHIi.
YMETh CMATYaTh KOHQIUKTBI U BECTH MEPEroBOPbI;

BJIQ/IeTh PA3IMUYHBIMM ClOCO0aMK OOLUEHHsT U B3aUMOACHCTBHS, HOHUMATI
HaMEpeHHs JIPYTUX JIH0/IeH, NPOsSBIAThH YBA/KHUTEIBHOE OTHONIECHHE K cOOeCe IHHKY
1 B KOppeKTHOH (popme hopMyIHpoBaTh CBOH BO3PAKCHHSI;

pa3BEPHYTO U JIOTMYHO HU3J1araTh CBOIO TOHKY 3PCHHS € MCIOIB30BAHMCM
S13bIKOBBIX CPEJICTB.

2) coBMeCTHAas AesiTe/IbHOCTh:

MOHUMAaTh U HCIOJIB30BAThL MPEUMYIIECTBA KOMAH/JAHOW U MHIMBH/LyAlIbHOM
padoThl NpH pellleHuH OHoa0rndecKoit npodiemMbl, 000CHOBBIBATL HEOOXOIMMOCT L
MPUMEHEHHS FPYIIIOBBIX (POPM B3aUMO/ICHCTBUS TIPH pelIeHHH YUeOHOH 3a/1ayii:

BbIOMpaTh TEMATUKY W METO/Ibl COBMECTHBIX JICHCTBUI ¢ yudrtom o0y
MHTEPECOB U BO3MOXKHOCTEH KaKI0I0 4jleHa KOJUICKTHBA;

[NPUHUMATh  LIEJIM  COBMECTHOH  JICSITE/IbHOCTH,  OpPlaHM30BbLIBATL I
KOOPJAMHUPOBATh JAEHCTBHUA 110 €€ JOCTHIKEHMIO: COCTaBIATHL I[UIaH JICHCTBHIA,
pacrpeiensiTh pold ¢ y4ETOM MHCHHH YUYaCTHUKOB, OO0CYX)IaTh Pe3yJLbTathl
COBMECTHOH padoThl;

OIICHMBATHL Ka4yeCTBO CBOEr0 BK/IA/ld M KakK/JI0r0 YHaCTHHKA KOMAHIbl B
00K pe3y/bTat 1o pa3paboTaHHbIM KPUTEPUSIM;




pejularaTh HOBbLIC [IPOEKThbI, OLEHWBATh WACH C [O3UIHKA  HOBH3HDI,
OPHUIHHAJILHOCTH, MPAKTHYECKOH 3HAYMMOCTH;

OCYIIECTBJISITh  [MO3UTHBHOE CTPATErHYCCKOE [MOBEACHUC B PasiHibIx
CUTYAIMSIX, TIPOSBIISATL TBOPUECTBO M BOOOpakKeHHe, ObITh HHHILHATHBHBIM.

OBjaieHHe YHHBEPCAIbHBIMHA PEryJasiTHBHBIMH JICHCTBHSIMH:

1) camoopranusanms:

MCITONIB30BATh OMOJIOIMYECKHE 3HAHMUSL JUIS  BbISABICHMS [IPOOJCM M HX
PCIICHUS B AKU3HEHHBIX U YUeOHbBIX CUTYalIUsIX;

BLIOMpaTh Ha OCHOBE OMOJOIMYCCKHUX 3HAHMHM [IE€JICBLIC U CMbICIOBbIC
YCTAHOBKHM B CBOMX JICHCTBUSX M MOCTYIKAX 110 OTHOUICHHIO K JKUBOH IIPHPOJIC,
CBOEMY 3JI0POBbIO U 3/I0POBBIO OKPYKAIOIIHX]

CAMOCTOSATEIBHO OCYLIECTBIISITH [103HABATC/ILHYIO JICATC/IbHOCTL, BLIsBISTE
npoOeMbl, CTaBUTh U (GOPMYIMPOBATh COOCTBEHHbIC 3aa4l B 00pa30BaATC/ILHOM
JIeATeJIbHOCTH U JKU3HEHHBIX CUTYalIUAX;

CaMOCTOSITE/IbHO  COCTAB/SIThL  IUlaH  peleHus 1podiembl ¢ y4érom
MMEIOIIUXCS PeCypCcOB, COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHNH,

JlaBaTh OLEHKY HOBBIM CUTYalIUsIM,

paclMpsATh PAMKH y4eOHOro 1pejmMeTa Ha OCHOBE JIMUHbIX IPETOYTCHHI:

Jienath OCO3HAHHBIA BBIOOP, apryMeHTHPOBAThL €ro, Oparh OTBETCTBCHHOCTD
3a peleHune;

OLEHUBATh MPHOOPETEHHBII OIbIT;

crocoOCTBOBAThL (POPMHUPOBAHUIO M IPOSBICHUIO LIMPOKOH HSpy/MIHH B
pa3zHbIX 00JIaCTAX 3HAHWH, IOCTOSHHO IIOBBILIATL CBOH OOpa3zoBatTe/ibHbLIH M
KYJIBTYPHbBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBBLI B JICHATCILIIOC I,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB 1ICJISIM;

BJIaJleTh ~ HABLIKAMM  [MO03HABAaTeJbHON  pedJieKCHMM KAk OCO3HAHUs
COBeplUaeMbIX JAE€WCTBHH W MBIC/IHUTE/IBHBIX [IPOIIECCOB, HMX pe3yJbTaToB H
OCHOBAHMM, HCIIOJIBL30BATL NMPUEMBI peduIeKCHH JUIS OLEHKH CHUTYyallMu, BhiOopa
BCPHOI'O pelleHHs:

yMeTh OIEHHBATL PHUCKH M CBOCBPEMCHHO [IPUHUMATL PEHICHUS 110 X
CHHIKCHHUIO;

[IPUHUMATE MOTHBBI W apryMEHTBI JIPYIMX 1IPH aHalid3e pe3ylbraros
JIeSITeJIbHOCTH;

3) npuHSATHE ce0sl U APYIruX:

NpUHAMAaTh ceds, MOHUMAasi CBOW HEJIOCTATKU U J0CTOMHCTBA,

MPUHUMAThL MOTHBBI M aApPryMEHTBI JIPYIMX [IPH  aHAIMU3C Pe3yILTaTos
JIeSITCJILHOCTH;

[IpU3HABaTh CBOE NPABO M IIPABO JIPYIUX HA OIUMOKH;

pa3BUBATh CIIOCOOHOCTD MOHUMAThL MHP € TTO3ULIMU JIPYTOro HeloBeKa.



IHPEJIMETHBIE PE3YJIbTATHI

ITpesMeTHBIE PEe3y/abTaThl OCBOCHHS COJICPUKAHMS  y4eOHOIO  1Ipe/veTd
«buonorus»  Ha  yryOnEHHOM  ypOBHE OPMEHTHPOBalibl  Ha  OOCCHCUCHHC
npopuibHOro  o0yuenust  oOywatoumxes — Ouonornu.  OHWM  BKIOHAIOT:
crietMprueckre JUisi GHOIOTHH HayuHbIC 3HAHUS, YMEHUS WU CIIOCOOBI JICHCTBHIT 110
OCBOCHHUIO, MHTEPIIPETALMK U 11peo0pa3oBaHuio 3HAHHUH, BH/IbI JICHTCIBHOCTH 110
[OJIYUEHHIO HOBBIX 3HAHHH W UX MPUMECHECHHIO B PA3IH4HBIX YHCOHBIX, A TAKKC B
peaibHBIX JKH3HEHHBIX cUTyalusx. llpeamertbie pe3ylbraThl HPC/ICTABICHB! (10
roJ/laM U3y4yeHus.

[IpesmeTHbIe pe3yibTarhl OcBOCHMs yueOHoro npeamera «buonorus» s 10
KJacce JIONKHBL OTpaKarh:

chOpMHPOBAHHOCTL  3HAHHH O MecTe M poiau  OHOJNIOIMH B CHCTEMC
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM €CTECTBCHHO-HAYHYHOH KapTHHBI MUpa, B
[I03HAHUM  3AKOHOB  TPUPOJIBI M pellieHUH  1podieM  palMoHalbHOIro
[IPUPOJIOTIOIBL30BAHMS, O BKJIAJIe POCCHMICKUX M 3apyOeHbIX YUEHBIX B PasBUTHC
OHoIOruH;

BjaZieHHe  CUCTeMOH  OMOJIOIMYECKHMX  3HAHWH, KOTOpas  BK/iovact:
OCHOBOIIOJIAratolIie OHOJIOrHYecKue TEepMUHLI M TMOHATUS  (KH3Hb, KIICTKA,
opraHusM, MeTabo/IM3M, TIOMeocTas3, CaMOoperyJjsalus, CamMOBOCIPOU3BE/ICHNC,
HACJIe/ICTBEHHOCTh, M3MEHUYUBOCTb, POCT M Pa3BUTHE), OHOJIIOIHMYECKHE TCOPHH
(ki1etounas Teopus T. IlBanna, M. I1lneitnena, P. Bupxosa, xpomocomuas 1copis
nacineacrseHHoctn T, Moprana), yuenus (H. WM. Basuiosa - o 1cirpax
MHOrooOpa3zusi M HPOMCXOK/ICHHUS  KYJbTYPHBIX — PACTCHHH),  34KOIb]
(einHOOOpa3xs MOTOMKOB [1€PBOI0 [OKOJICHUS, PACHICIIEHMS, YHCTOThI I'amcT,
He3aBUCMMOro  HaciejpoBanus 1.  Menjenst, TroMOJOrMYECKHX  Ps/IOB B
Hacle/ICTBEHHOM U3MEHYHUBOCTH H. M. Basunosa), MPUHIIHIbI
(KOMILJIEMEHTApHOCTH);

BJIa/IeHUE OCHOBHBIMM METO/laMH HAYYHOI'O [IO3HAHUSA, MCIONIL3YCMBIX B
OMOJIOTMUYECKUX MCCJICJOBAHUIX IKHUBBLIX OOBEKTOB (OIIMCAHHE, HM3MEPCHHC,
HaOJI0/1IeHHe, IKCIIEPUMEHT);

YMEHHE BbIICJSITh CYIIECTBCHHbBIC [IPU3HAKU: BUPYCOB, KJICTOK IIPOKAPHOT M
DYKApHOT, OJHOKJIETOYHBIX M MHOIOKICTOYHBIX OPIaHHU3MOB, B TOM YMCIIC
OaxTepuii, rpuOOB, pacTeHUH, KUBOTHBIX H YEJIOBEKA, CTPOCHHUS OPIaHOB H CHCTCM
OpraHOB pPacTEHHUM, KUBOTHBLIX, YEJIOBEKA, [IPOIECCOB KH3IHC/IEATCIIBHOCTH,
POTEKAIOLIUX B OpraHu3Max pacTeHUi, AKMBOTHBIX H YEJIOBCKA, OHOIOIHUCCKHN
poIeccoB: 0OMeHa BelllecTB (MeTabosiu3M), MPEBpaIleHUsl YHCPruH, OPOIKCHHSL,
aBTOTPO(HOr0 U TeTepoTPOMHOro THUIIOB TUTAHUs, (DOTOCHHTE3a U XCMOCHITC3a,
MUTO3a, Meilo3a, rameroresesa, aMOpUHoreHesa, 1ocTIMOPHOHAIILHOIO PaA3BHTHS,
pasMHOXKEHHMsI,  WHJIMBUAYAJILHOIO  Pa3BUTHS  opraHusma  (oHTOreHEesa),
B3aMMO/ICHCTBHUS F€HOB, reTepo3nca, HCKYCCTBEHHOIO 0TOOpA;



YMEHHE YCTaHABJIMBATH B3aUMOCBS3H MEKILY OpraHOM/aMM KJICTKH 11 1N
OYHKIMSMH, CTPOEHHEM KJICTOK PasHbIX TKaHed W MX (QYHKIMAMH. MCAKILY
OpraHaMd W CHCTEMAaMH OPIraHOB y pPacTeHHH, JKHUBOTHBIX W HCIOBCKA M HX
(GYHKUMAMH, MEX1y CHUCTEeMaMu OpraHoB W MX (QYHKLUHAMH, MEALY dTarami
oOMeHa BelLIeCTB, ITallaMi KJICTOUYHOrO 1IMKJIA U KU3HECHHbBIX IIMKIIOB OPraHu3MosB,
yTanaMy SMOPHOHAIBLHOIO Pa3sBUTHs, TEHOTHIIOM W (EHOTHIIOM, (PCHOTHIIOM I
pakTopamMu cpejibl OOMTAHUS;

YMEHUE BBISIBJISITH OTJIMYHUTEIILHBIC PH3HAKK JKUBBIX CHCTCM. B TOM HHCIIC
pacTeHMil, IKUBOTHBIX U Y€JIOBEKA;

YMEHHE MCIIOIb30BATH COOTBETCTBYIOUIME apryMeHThl, OHOJOIHYCCKYIO
TEPMHHOJIOTHIO H CHUMBOJIMKY JUISI JIOKA3aTeJIbCTBA POJICTBA OPIraHu3MOB Pa3HbIX
CHUCTEMaTHYECKHUX IPYIIIT;

YMEHHE peluaTh OMOJIOrHUeCKHUe 3a/1auu, BhISBIATH IPHYMHHO-CIIC/ICTBCHHBIC
CBA3H MEH/1Y HCCIICAYCMbBIMH OMOJIOrHYCCKHUMU [poreccamMmm 1 SABJICHUAMMH, JICJ1ATL
BbIBOJIbI M IIPOTHO3BI HA OCHOBAHUM T10JIYYEHHBIX PE3YJILTATOR,

YMEHHME BBITOJHATL JlabopaTtopHble M pakTHdeckue padoThbl, oo/l
rnpasuia 1pu padore ¢ yuedubiM 1 J1abopaTopHbIM 000py10BaHHEM;

yMEHHUE BBIIBUraThb TUIIOTE3bl, [POBEPATH HX  IKCICPUMCHTAIBHLIMH
cpeacTBamMu, GOpMYJIHpYs llellb HCClIe/(0BAaHUA, aHAJIM3UPOBATL 110JIYUCHHBIC
pe3yJibTaThbl U JeaTh BbIBO/IbL;

yMEHHE Yy4acTBOBATH B ydeOHO-HCc/le10BaTe/lbekoil pabore 1o OHOONHH.
IKOJIOTHH M MEIMIIMHE, [POBOAUMOI Ha 0ase MIKOJIbHBIX HAYUYHBIX OOLICCTE, H
nyOJIMYHO  TIPEJCTABATh  I1OJyHEHHbIC  pe3yJbTaThl  HA  YHCHHUCCKHX
KOH()EepeHLHAX;

yMEHHE OLEHHMBATh JTHHYECKHE aCIeKThl COBPEMEHHBIX HCCJIeI0BAHUH B
obnactu  OMOJIOTHH M MEIMUMHBI  (KIIOHHPOBAaHHME,  MCKYCCTBCHIIOC
OIIOJIOTBOPEHHE, HAIPaBJIIEHHOE M3MEHEHWE I'CHOMA M CO3JIAHHC TPAHCICHHbLIN
OpraHMu3MOB);

YMEHHE OCYILECTBIISATh OCO3HaHHbIH BblOOp Oyiyllell 1podeccuotaibioi
JEATEIILHOCTH B 001acTH OMOJIOrHM, MEIULIMHbI, OHOTEXHOJIOIHH, BETEpUHAPHH,
CEJILCKOI0 XO3SUCTBA, NMUILEBOH MPOMBIILICHHOCTH, YIIyOIaTh 103HaBaTe/IbHbIH
WHTEpPEC, HAMPABJIEHHBIM HA OCO3HAHHBIN BLIOOP COOTBETCTBYIOLIEH POdeccHu i
NpojoKeHHe  OMOJIOrMYecKoro  o0pazoBaHusd B Oprandsailugx — Cpejiicro
npoeCCHOHAIIBHOIO U BbICILIEIO 00pa3oBaHmsl.

[[peamMeTHBIE pe3ybTaThl OCBOSHHs yueOdHoro npejamera «buosorus» s 1/
KJacce JIOIKHbL OTPakaTh:

c()OPMHPOBAHHOCTh 3HAHWIT O MeCTe M PO OHOJIOIMH B CHCTCME
CCTECTBEHHBIX HayK, B (OPMHPOBAHMM COBPEMEHHOH eCcTecTBEHHO-HAYYHOI
KapTHHbI MHpa, B TMO3HAHHUH 3aKOHOB [PUPO/IbI U PECIICHMH DKOJOIHUYCCKHX
npobjeM dYesjoBeyecTBa, @ TakkKe B PEUIEHHMH BOINPOCOB  pallMoHalbiorNo
[IPHPOJIOIIONIBL30BaAHUs, B B (POPMUPOBAHHH 1ICHHOCTHOIO OTHOMICHHUS K HPHPO/IC.






00111ecTBY, YeJ0BEKY, O BKJIaJ¢ POCCHUUCKHX M 3apyOeIKHBIX YUEHBIX-0HOJIOT0B B
pazsuTHEe OHOJIOTHH;

yMeHME BIaJeTh CHCTEMOH OHOIOIMUCCKUX 3HAHME, KOTOpas BKIOYacT
onpe/iesieHnss W [OHMMaHHE CYUIHOCTH OCHOBOMNOJIATAIONIMX OMOJIOTMYCCKHX
TEPMHHOB M TOHATHH (BHJI, JKOCHCTCMA, 6uochepa), OMOIOIHUCCKHC TCOPHI
(ssosmoumonnas Teopust Y. JlapBuna, CHHTETUYECKAS TCOPHS DBOJIOIIM). VHCII
(A. H. CesepiioBa — 0 IyTAX W HAIPaBICHUIX IBOIOLHH, B.HU. Bepnajckoro o
Guocdepe), 3aKOHbI (FEHETHYECKOI'O PaBHOBCCHSA Jlx. Xapau u B. BaiinGepra,
sapoasiiiesoro cxoactsa K. M. bopa), npasuia (Muauvyma 10O, JluOuxa,
HKOJIOTHHMECKOH IMHMpaMM/bl YHEPrUH), THIOTE3bl (IHIOTE3a «MHpa PHK» V.
["'unbepra);

yMeHMe  BIaJeTh  OCHOBHLIMM  METOJAMH  HAYHHOIO  [LO3HAIA,
HCII0JIb3YEMBIMU B OMOJIOrHYECKHX HCCJIC/IOBAHMAX KHBRIX O0OBEKTOB M IKOCHCTCM
(onmcanue, M3MepeHne, HaOIOeHHe, IKCIIEPHMCHT), criocobaMu BbISBICHHUS W
OlIeHKM aHTPOTIOTeHHBIX U3MEHEHHH B IPUPOIE;

yMEHHE BbIJICNATH CYLIECTBCHHBIC TIpU3HAKM:  BH/IOB, OMOTreoEeH0308,
JKOCHCTeM M Ouocdepbl, CTabUIM3UPYIOIICTO, JABHKYIICIO W pasphiBAlONICTo
€CTeCTBEHHOI0 orbopa, aJUIONaTPHYECKOro 1 CUMIIATPHYUCCKOIO
BU1000pa30BaHUs, BIMAHUS IBUKYIIUX CHII OBOJIIONMHA Ha reHOoGhOH/1 TOITY IS ILHH,
[PUCIIOCOOICHHOCTH OPraHu3MOB K Cpe/ie obuTanus, depe/loBaHus Hanpas cHmi
YBOJIOLMH, KPYTOBOPOTA BELIECTB M I0TOKA YHEPIHH B IKOCHCTCMAX,

yMEeHME yCTaHABJIMBATH B3AMMOCBS3H MEXKIY [MPOLEcCaMit  SBOJIOIIH.
JBIOKYILIMMM CHJIaMH @HTPOIIOreHe3a, KOMIIOHCHTAMH pPasiniHbIX SKOCHCTEM 1
[PUCTIOCOONICHUSMH K HHM OpraHH3MOB,

YyMEHME  BBIABIATh  OTJIMYMTE/IbHBIE — NPHU3HAKKM  JKUBBIX  CHCTCAL
[PUCIIOCO0IEHHOCTh BHJIOB K cpejie 00uTaHus, AOMOTHUCCKUX M OMOTHHUCCKHX
KOMIIOHGHTOB  JKOCHCTEM, B3alMOCBSi3eH  OpraHu3MOB B COOOULCCTRAX,
AHTPONOTEHHBIX U3MEHEHUH B HKOCHCTEMAX CBOCH MECTHOCTH;

yMEHHE HCIONb30BaTh COOTBETCTBYIOUIME apryMCHTRI, OUOJIOTHUUCCKYHO
TEPMHHOJIOIMIO ¥ CHMBOJIMKY JUISl JI0KA3aTeNbCTBA POJCTBA OPIalU3MOB Pa3HbIx
CUCTEMATHUECKHX TPYII, B3aUMOCBs3H OPraHu3MOB U CPC/ibl oOuTaHus, CJAMHCTRA
yeJOBEUEeCKMX pac, HeoOXOJIMMOCTH COXPaHCHHs MHOrooOpasust  BHJIOB I
HKOCHCTEM KaK YCJIOBHs COCYILIECTBOBAHMSL IPUPO/LBI 1 HE/IOBEUCCTEA,

yMeHHE pelaTh OHOIOrHYECKHe 3a/1aui, BhIABIATH HPHIHHHO-CICACTECIIbIC
CBSI3M MESKJly MCClie/lyeMbIMU OHOIOrHYECKUMU NIPOLECCaMK U SIBICHUAMM, JC/Ialh
BBIBOJIbI M [IPOTHO3bI HA OCHOBAHUHM T0J1yYEHHbIX PE3Y ILTaTOB;

yMeHHME BBITIOJHATE JlaboparopHbie M NPaKTHICCKHE paboThl, coOI0/1aTh
npasuiaa npu padore ¢ yueOHbIM U J1a00PATOPHLIM 00opy/10BaHHEM;

YyMEHME BBLJABUATH TUIOTE3bl, [POBEPATH UX  IKCICPHMCHTAIBHLING
cpecTBaMH, (OPMYJIMPYS 1le/lb  MCCIICIOBAHMS,  AHAJIN3HPOBATL 11Oy HCHITbIE
pe3ylibTaThl U JIe/1aTh BHIBO/IbI;



YMEHHE YYacTBOBATL B y4cOHO-MCC/IE10BATEILCKOW paboTe 1o OMOI0IHII,
IKOJIOTHUH W MEJIMIIMHE, MPOBOJIMMON Ha 0ase HIKOJbHBIX HAy4HbIX OOIICCTB. M
nyOJMYHO  [PEACTaBIATL  IOJYHCHHBLIC — pe3yJbTaThl  Ha  YYCHHHYCCKMX
KOH(epeHLHsAX;

YMEHHE OLICHUBATH MHIOTE3bI H TCOPUH O ITPOUCXOIK/ICHUH KU3HH, He/IOBEKA
M YEJIOBEYECKHUX pac, O NPHYMHAX, MOCJIE/ICTBUIX U Crocodax Mpe1oTBpalicHms
riodabHbIX U3MeHeHHU B Ouocdepe:;

YMEHHE OCYWIECTBIIAThL OCO3HAHHLIA BbIOOp Oyiayuiei npodeccuonaibioil
JeATENILHOCTH B 00J1aCTH OHOJIOIHH, YKOJOIHH, IPUPOIOTIONB3OBAH s, MCIHILHIIbL.
OMOTEXHOJIOrHH, TICHXOJOIMH, BETCPUHAPHUH, CCIBCKOIO XO3sHCTBA, [HIICBOI]
[IPOMBILUICHHOCTH, YIVIYOISATL [103HABATebHBIH HHTEpEC, HallpaBiIeHHbI  Ha
OCO3HaHHBIH  BBIOOP  COOTBETCTBYIOLICH — HPO(EcCHH M [IPOJOJIKCHHC
Ouosioruyeckoro o6pazoBaHMs B OpraHHU3alUsIX CpeHero npodeccuoHalhbioro i
BbICLIET0 00pa3oBaHMsI.



