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MNOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ydyeOHOMY mpeametry ''buosnorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmiero odpa3oBaHusi pa3paboraHa Ha ocHoBe denepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccutickoit denepanum»,
OI'OC COO, Konuenmuu npenogaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHHH (pefiepanbHOi paboyeil mporpaMMbl BOCITUTaAHUSI.

Yuebusii npenmer «buonorus» yrayosnénHoro ypoBHs usydenus (10-11
KJIACCHI) SIBIIICTCS OJHUM M3 KOMIIOHEHTOB IpeIMETHON oOnactu «EcTecTBeHHO-
HayuHble npeameTs». CornacHo mnonoxeHusM DOI'OC COO npodunbHbie
y4eOHBIC MPEAMETHI, U3y4yaeMble Ha YIIIyOJIEHHOM YPOBHE, SBISIOTCS CIIOCOOOM
muddepeHnnan  00yuyeHUs Ha YpOBHE cpeAaHero oOmiero oOpa3oBaHUs U
MPU3BaHbl 00ECIEUNTh TPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIHUM, CPEIHUM
o01IuM, CpeTHUM TTPO(PECCHOHAIBHBIM U BBICIITUM 0Opa3zoBaHueM. B To ke Bpems
KOKIBIH W3 OTUX YYEOHBIX TIPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE peIlIeHue 00pa30BaTENbHBIX, BOCIHUTATEIBHBIX WM Pa3BUBAIOIIMX
3a/a4d, CBSI3aHHBIX C MpodOopHUCHTAIUEH OOyJaronmuXxcsl W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOW OOJAaCTH HAYYHOTO 3HAHUS, CBSI3aHHOTO C OHMOJIOTHEH,
MEAUIUHON, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yue6HOMY mpenmery "“buonorusa" naér mpencraBieHue o
Henu W 3aJadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yrayOnéHHOM
YPOBHE, ompeerseT 00s3aTeibHoe (MHBApUaHTHOE) MPEIMETHOE COJICPKAHUE, €0
CTPYKTYpUpOBaHHE 10 pasfeinaM ¢ TemaM, paclpeaelieHne o0 Kjaccam,
PEKOMEHIyeT TOCIEI0BAaTEIbHOCTh M3YYCHHS YYeOHOro Marepuana ¢ ydEToM
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTUKH Y4eOHOro Tpolliecca,
BO3pPaCTHBIX OCOOEHHOCTEH oOyuaromuxcsi. B mporpamme mno Ouoioruu
peanu30BaH TPHUHIIUI MPEEMCTBEHHOCTH C HW3Y4YCHHEM OWOJIOTHH Ha YPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarogapss 4YemMy MpOCMaTpUBAETCS
HalpaBJIEHHOCTh HA  TOCIEAYyIOIIee pa3BUTHE  OWOJOTUYECKUX  3HAHWIA,
OPUCHTUPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHHS, TPEICTABICHU O 370pOBOM 00Opasze >KH3HU, Ha
BOCIIUTaHUE OEPEXKHOTO OTHOIICHUS K OKpYyXKalollel mnpupoaHo cpene. B
nporpaMme 10 OHOJIOTMHM TaKXe IOKa3aHbl BO3MOXKHOCTH YYEOHOTO mMpeaMera
«buonorus» B peamusanuu TpedboBanuit PIOC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3yJabTaTaM OOydeHUS U B
(GOpMHpPOBAaHWM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBLHON  JIEATEILHOCTH
00yJaroImMXxcsi MO0 OCBOSHUIO COACp)KaHHUS OWOJOTUYECKOTO OO0pa30BaHMsSI Ha
YpOBHE CpeAHero o0uiero 0opa3oBaHusl.

VYuebnsniii npenmer «buosorus» Ha ypoBHE CpeIHEro oOIero oopa3zoBaHUs
3aBepiiaeT OuoJorudyeckoe oOpa3oBaHWE B IIKOJE U OPUEHTHUPOBAH Ha



paciiMpeHre U yriiyojlieHue 3HaHuM O0OydYaroIuXcsl O JKMBOM MpUPOJIE, OCHOBAX
MOJICKYJISIPHOM W KJIETOYHON OHOJOTHH, SMOPHOJIOTUU U OWOJIOTUH Pa3BUTHUA,
TeHETHUKH, CEJICKIIUN, OMOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3ydyenne yueOHoro mnpeamera «buosorus» Ha YriayOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HAa IMOATOTOBKY OOYYAlOMIMXCA K MOCIEAYIOUIEMY TOIYYSHHIO
Ouosjormuyeckoro  oOpa3oBaHMsi B  By3aXx W OpraHM3alusX  CpPEIHEro
npodeccrnoHabHOTO 00pa3oBanusa. OCHOBY €ro COAEpKaHMS COCTABIIAET CHCTEMA
OMOJOrMYECKUX 3HAHWM, TMOJY4YEHHBIX NpU HM3yYEHUH OOydarolUMUCA
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pPa3/ieJioB OMOJOTUM HAa YPOBHE OCHOBHOTO
obmero oOpazoBanus, B 10-11 kiaccax 3T 3HaHUS TOJNYYArOT pa3BuTHe. Tak,
pacmMpeHbl W yriayOJeHbl OMOJOTHYECKHE 3HAHUA O PACTEHHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHHW3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOTHUTETIHFHO BKJIFOUYEHBI OMOIOTUYECKUE CBEJICHHS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO MCIIOJIb30BaTh KaK OPUEHTUPBI JJI MOCIETYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, NOJYYEHHBIMH OOYYaAIOUIUMHCS HpPU H3YYEHUU
($u3NKU, XUMUH, reorpaduu 1 MaTeMaTUKH.

Crpykrypa mnporpamMmsl IO ydyeOHOMYy mpeameTy ' buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIA U SBOJIOIMOHHBIA MMOAXOABI K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl AKUBBIX
CHCTEM Pa3HOTO YPOBHsI OpTaHM3AIINH, BOJIOIMU OPTaHUYECKOT0 MHpa Ha 3emiie,
COXpaHEHHUS OMOIOTHYECKOTO pa3HooOpa3usi Ttutanetel. Tak, B 10 kimacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KIJIETOYHOM OWOJIOTHH, HMOPUOJIOTUU U
OMOJIOTHM Pa3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTMH U CHUHTETHYECKOMH
OMOJIOTUH, aKTYyIU3UPYIOTCS 3HAHUS OOYy4YaroIIuXcsi Mo OOTaHUKE, 300JI0THH,
aHatomMuu, ¢usnonoruu dyenoreka. B 11 kiacce wu3y4aroTcs 3BOJIIOLIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U YueHHe 0 buocdepe.

VYuebnniii mnpeamer  «buonorus» mpu3zBaH  o0ecreunTh  OCBOCHHUE
oOy4aromuMucs OMOJOTHUYECKUX TEOPHUM U 3aKOHOB, UAEH, IPUHLUIIOB U MpaBul,
JIe)KAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, 3HAHUH O
CTPOCHHH, MHOToo0Opa3uu U OCOOCHHOCTSX KIIETKH, OpraHu3Ma, TMOIYJISIIHH,
OMOLIEHO03a, YKOCUCTEMBI, O BBIJAIOUIUXCA HAYUYHBIX JOCTH)KCHUAX, COBPEMEHHBIX
HCCJIEIOBAaHUSAX B OMOJIOTMH, MPUKIAJAHBIX aClIeKTaX OMOJOrH4ecKux 3HaHuil. s
pa3BUTHA UM TOAJIEpP)KaHUSA HMHTEepeca OOydaroIIMUXCs K OHOJIOTMM Hapsay Co
3HAYUTENBHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKAHUH MPOTPAMMBI
1o OMOJNOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTaHOBJICHHS M Pa3BUTHS
TOM WM WHOM 00IacTH OMOJOTHM, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU4€HBIX B pEIICHHE BAXKHEUIIMX OMOJOTHMYECKHX M SKOJOTHYECKUX MpPOOJIeM.



Lenb uzydenust yuebHoro npeameta «buonorus» Ha yriyOiaEHHOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIIUMHUCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHATHHOU
OpraHu3allMi KHUBBIX CHCTEM pAa3HOTO paHra MW MpUOOpPETEeHHWE YMEHUMU
MCIOJIb30BaTh 3TU 3HAHMS B (POPMHUPOBAHUU HMHTEpEca K OMpenenaEHHON obmacTu
npoecCHOHAILHON NIeSITEIbHOCTH, CBS3aHHOW € OMOJIOTHEW, WM K BBIOOPY
y4eOHOT0 3aBEACHHUS ISl IPOIOJDKEHHS OMOIOTUYECKOTO 00pa30BaHMUsI.

JlocTmxeHne 1enu u3ydeHus yudeOHoro mpenmera «buonorms» Ha
yray0aEHHOM ypOBHE 00ECIIEUNBACTCS PEIICHUEM CISAYIOUINX 3a1a4:

OCBOCHHE OOYUYaIOIIUMHUCS CHCTEMbl OMOJIOTHMYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJOTHYECKNX TEOPUSX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHUH, MHOTO00pa3UU U OCOOCHHOCTSX OMOJOTHYECKUX CHUCTeM (KIIeTKa,
OpraHu3M, TOIYJISIHS, BU]I, OMOTEOIeH03, Onocdepa); O BBIIAIONIMXCS OTKPBITUSIX
¥ COBPEMEHHBIX MCCIICJOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYy4aloluXcs € METOJaMHU IO3HAHUS KUBOM IMPUPOJBL:
UCCIEA0BATEIbCKUMU ~ METOIaMH  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW Ouojoruu, 5SMOpPHOJIOTMM U OWOJIOTUM pa3BUTHUS, TE€HETUKU U
CeJIeKUMH, OWOTEXHOJOTMH M CHUHTETUYECKOW OHOJIOTUH, MaJ€OHTOJOTUH,
9KOJIOTHH);  METOJAaMH  CaMOCTOSITCIIBHOTO  MPOBENCHHS  OMOJIOTHYECKHX
UCClIeIOBaHUM B Jjaboparopun W B mpupoae (HaOMIOJIEHUE, HW3MEpEHHE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIAJICHHE OOYyYalOMMHUCS YMEHUSAMH: CaMOCTOSITEIbBHO  HaXOJUTh,
aHAJIM3MPOBATh M HCMOJB30BATh OMOJIOTMUECKYIO HH(POPMAILMIO; TOJIb30BAThHCS
OMOJIOTUYECKOW TEPMHUHOJIOTHEH W CHMBOJIMKOW; YCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHWOJIOTUHM U  COIHMAIBHO-DKOHOMHUYECKHMMU W  JKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUeCTBAa; OLIEHHWBATH IOCHEACTBHUS CBOEH JEATEIbHOCTH I10
OTHOIIICHUIO K OKpY’Kalolllel MPUPOJHOU cpele, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBI0  OKPYXKAIOIMIMX  JIIOJeH; OOOCHOBBIBATH U  COOJIIOATh  MEpHI
nporIakTUKU MH(PEKIMOHHBIX 3a00JIeBaHM, MpaBUjia MOBEACHUS B MPUPOJE U
obecrieueHrss 0€30MaCHOCTH COOCTBEHHOMW >KM3HENEATECILHOCTH B UPE3BBIYAITHBIX
CUTyallMsX TMPUPOJHOTO M TEXHOTEHHOTO  XapaKTepa; XapaKTephu30BaTh
COBpEMEHHBIE Hay4HbIE OTKPBITHS B 00JaCTH OHOJIOTHY;

pa3BuTHE y 00Yy4YaIOIIMXCsl NHTEUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B Ipolecce 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSAMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, pEIIaeMbIMU €10 MpoOieMamMu, METOAOJOoruen
OHMOJIOTHYECKOTr0O UCCIIEIOBaHMUS, MPOBEICHUS AKCIIEPUMEHTAITbHBIX
UCCJIeIOBAHMM, pelIeHHs] OUOJIOrHYeCKUX 3a7a4, MOJACIIMPOBAHUSL OMOJOTUYECKHUX
00OBEKTOB H MPOIIECCOB;



BOCITUTAHUE Y OOYYAIOIINXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE B
IIEJIOM U K OTACIBbHBIM €€ 00beKTaM U SBICHUSAM; (DOPMHPOBAHUE IKOJIOTHICCKOM,
TCHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTYypbl IIOBEJACHUS B IPHUPOJIC;
WHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHUHA;

nprHOOpETCHUE  OOYYAIOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIHLHOM
MIPUPOIOTIONB30BAaHUM  (COOTIOICHUE TPABHJI TOBEJCHUS B MPHUPOJE, OXPaHBI
BUJIOB, DKOCUCTEM, OHOC(]ephl), COXpaHCHUH COOCTBEHHOTO 3J0POBBS U 3JI0POBBS
OKpYXaromux JroAei  (coOmomeHuss Mep TpoPMIaKTHKA — 3a00JI€BaHUM,
oOecrieueHre OE30MMaCHOCTH KU3HEACATEIPHOCTH B YPE3BBIYAMHBIX CHTYAIIUIX
MPUPOTHOTO ¥  TEXHOTCHHOTO XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUM U YMEHUI B MIOBCEIHEBHOM KU3HH;

CO3JaHME€  YyCJIOBUWA  [JJII  OCO3HAaHHOrO  BbIOOpa  OOydYarOIIMMUCS
VHJAUBUYATBHON 00pa3oBaTeIbHON TPACKTOPHH, crocoOCTByIOIIEH
MmocyenyroneMy MpohecCHOHATPHOMY CaMOOTPEIEICHNI0, B COOTBETCTBHH C
WHIUBUTyAJIbHBIMU HHTEpPECAaMU U OTPEOHOCTSIMU PETHOHA.

OO6miee 4nCIIO YacoB, OTBEJICHHBIX HA M3y4YeHHE OMOJIOTHMU Ha yTiIyOJIeHHOM
ypOBHE cpeaHero ooimiero obpasopanus, cocrabisgeT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hememo), B 11 kimacce — 102 gaca (3 yaca B Heaeno).

OT6op opraHM3allMOHHBIX (POPM, METOJOB U CPEICTB OOyUCHHS OHOJOTHH
OCYIIECTBIISIETCA C y4ETOM CIENM(PUKHA €r0 COJSpPKaHWs W HAMpaBICHHOCTH Ha
MPOJIOJDKEHUE  OMOJIOTHYECKOTO  0Opa3oBaHUS B  OPraHM3alldsXx CPEIHETro
po(heCCHOHAIEHOTO U BHICIIETO0 00pa30BaHUsI.

OO6s13aTeIbHBIM YCIOBUEM IIPU 00yUYECHUH OMOJIOTHU Ha yriayOJIEHHOM ypOBHE
SBJISICTCS TIPOBEACHME JTA0OPATOPHBIX M TMPaKTHUYECKuX paboT. Taxxke ydactme
00y4Jaronuxcsi B BBITIOJHCHUH MPOCKTHBIX M YYEOHO-HCCIEA0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEIACIACTCS Y4YUTEJIEM Ha OCHOBE HWMCIOIIUXCS
MaTEePUATbHO-TEXHUYECKUX PECYPCOB W  MECTHBIX MPHUPOJHBIX  YCIOBHIA.



COILEPKXAHUE OBYUYEHUSA
10 KJIIACC

ConepxaHue MpOrpaMMbl, BBIAEIEHHOE KYPCUBOM, HE BXOJIHUT B MPOBEPKY
rocynapcTBeHHOU ntoroBoi arrecranuu (I'MA).

Tema 1. Buosiorns kak Hayka

CoBpeMeHHast OMoorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHs
Oowomornu.  buonormyeckne HayKM M HW3ydYaeMble MMH  TPOOJIEMBL.
dyHAaMEHTAJIbHbIC, MPUKIAJHBIE W IIOMCKOBBIE HAYYHBIE HWCCIECIOBAHUS B
OMOJIOTHUH.

3HadeHue Ouosioruu B GOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
kapTuHbl Mupa. IIpodeccuu, cBs3aHHble ¢ Ouosiorueil. 3HaueHHE OMOJIOTHM B
IIPAKTUYECKOM JEATEIBHOCTH 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJICHHOCTH, OXPaHe MPUPOIbI.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. [lapBuH,
VY. I'apseu, I'. Menaens, B. U. Bepnanckuii, 1. I1. I1aBnos, . 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuid, [[x. Yorcon, ®@. Kpuxk, /. K. benses.

Tabmuupbr 1 cxembl: «CBsi3b OMOJIOTMM C JIPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. )KuBble cuCTeMbl U X U3yYeHHUE

JXuBble cucTteMbl Kak MpeAMET u3ydeHus Ouosiornu. CBOMCTBA KHUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTAaBa, JHUCKPETHOCTh U IEIOCTHOCTD,
CIOXHOCTb U YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIECTOYHBIH,
TKAHEBBIH, OpPraHU3MEHHBIM, MOIYJISIUUOHHO-BUIOBOM, YKOCHUCTEMHBIN
(bmoreonieHoTHUeCcKuii), OnochepHbiid. IIpomecchl, NPOUCXOAAIINE B KHBBIX
cucremax. OCHOBHbBIE TpHU3HAKK XUBOTO. KU3Hb Kak (opMa CyIIeCTBOBaHUS
Marepun. Hayku, n3ydaromniue )KuBble CUCTEMBI HAa PAa3HbIX YPOBHSAX OpPraHHU3alUu.

N3yuenue xuBbIX cucteM. Mertoapl Ouosiorndyeckoi Hayku. Habmronenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHanus. [lonsaTre 0 3aBUCUMON U
HE3aBUCUMOM IiepemMeHHOW. IlmaHnupoBanue »dkcnepumenrta. IlocraHoBka u
nmpoBepka runore3. Hyneas runoresza. [lonstre BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Owuonormuyeckux AaHHbIX. OIIEHKAa JAOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaTtoB. l[IpuumHBI HCKaXKEHHUS PE3yabTaTOB JKcrepumeHrta. [loHsTue
CTaTUCTHUYECKOTO TECTA.

JemMmoHCcTpanumn



Tabnmupl u cxembl: «OCHOBHbIE NpPHU3HAKK KU3HW», «buonorunyeckue
cucteMbl», «CBoOWCTBa JKMBOW MaTepum», <«YPOBHU OpraHU3alud KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIeTKW», «TkaHM >KUBOTHBIX», «CHUCTEMBbI
OpraHOB YEJOBEYECKOTO opranusMay, «buoreonenos», «buochepa», «Metomabl
U3YUYEHHUS )KUBON TPUPOIBI».

O6opynoBanme:  jmaboparopHoe  oOopymoBaHWE ISl MPOBEACHUS
HaOII0EHUH, U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHWE Pa3IMUHBIX METONIOB IIPU
U3YUYEHHUH KUBBIX CHCTEM.

Tema 3. buosorus KieTku

Knerka — crpykTypHO-QyHKIIMOHANBHAA e€AuHUIIA KuBoro. Mcropus
oTKpbITUs K1eTKU. PaboTsl P. ['yka, A. Jleenryka. Knerounast reopust (T. l1IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIC MOJOKEHHUS COBPEMEHHOM KJIECTOYHOM
TEOPUH.

Metoapl  MOJEKYJISIPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOIIHS,
xpomartorpadus, 37eKTpopope3, METOA MEUYEHBIX aToMOB, AU(QepeHInaIbHOe
HEeHTpU(YTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposanmvix
K1emok. DJEKTPOHHAass MUKpockonusi. Kongoxanvuas mukpockonus. Bumanvhoe
(npuoicuznennoe) uzyuenue Kiemox.

JdemoHcTpanuu

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

Tabmuiel 1 cxeMbl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIH MHUKPOCKOIT?,
«Hcropus pa3BUTHS METOJIOB MUKPOCKOITHU.

OO6opyoBaHKe: CBETOBOM MHUKPOCKON, MHKPOIMpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IIpakTnueckass padora «l3yueHue METONOB KJICTOYHOM OHOJIOTHUU
(xpomatorpadus, smexktpodopes, aAuddhepeHInaTLHOe —HEHTPH(PYTHpOBaHUE,
[TIIP)».

Tema 4. Xumudeckasi OpraHu3anus KJIETKH

XUMHUYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma m €€ ponb Kak pacTBOpPUTENS, pEAreHTa, y4acTUE B CTPYKTYPUPOBAHHUU
KJICTKH, TEIJIOpEeryJsiuu. MuHepalbHbIe BENIECTBA KJIETKH, X OHOJOTHYecKas
poib. PoJib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BemliecTBa KIeTKU. buosormdyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIN cocTaB 0eiakoB. CTpyKTypbl OenkoBoi Mosekyinbl. [lepBuunas
CTpyKTypa Oenka, TenTuaHas CBs3b. BTopuyHas, TpeTW4Has, YETBEPTUYHAS
cTpykrypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonornueckue byHKIIIH OENKOB. Ilpuonoi.



VYrneBoasl. MoHOCaxapuibl, [ucaxapuiabl, OJIUrocaxapuabl U MOJIHCAXapU/IbL.
OO0muit mnaH cTpoeHUsT U (U3MKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornueckue pyHKIUU yTI€BOIOB.

Jlununpl. I'uapodunsHO-THAPODOOHBIE CBOMCTBA. Kiaccubukaius TUIuI0B.
Tpurmunepunbl, dochomumuabl, BOCKH, CTEpOUAbl. buomornueckwe GyHKIUN
munuaoB. OO1IKe cBOMCTBA OMOIOTMYECKUX MEMOpPaH — TEKY4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHIO, OTYIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JIHK m PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [punmun kommementapHoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoiiHas cnupaiib. MectoHaxoxaeHnue u ouonornueckue pynkuuu JTHK.
Buner PHK. ®yukuun PHK B kietke.

Crpoenue Mmomekynsl AT®. Makpospruueckue cBsisu B Mosekysie ATO.
buonoruueckue gpynkiuun AT®. BoccTraHOBIIEHHBIE IEPEHOCYUKH, UX (PYHKIIUU B
Kietke. Jlpyeue nykneosuompugocpamor (HTD). CexBenuponanue JIHK.
Memoowl cenomuru, mpaHCKpunmoMuKku, RPOMeoMUKU.

CrpyktypHasi 6uoJsiorusi: OMoXuMuueckue u Onodu3nyecKkue UcCaea0BaHUs
cocTaBa H TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKyl. —Moodenuposarnue
CMpPYKMypol U QYHKYUll OUOMONEKY U UX KoMniekcos. Komnvromepnoii ouzaiin u
opeaHu4ecKull cunme3 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JemoHcTpauumn

[Toptpetsi: JI. [lonmunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHUUYECKHX 3JEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMHUECKUX JIEMEHTOB B JKUBOU MPHUPOIE».

Tabmuupl n cxembl: «llepuonuueckas Tabnuiia XUMHYECKUX AIIEMEHTOBY,
«CtpoeHue Moisekylbl BOAbDY, «BemecTtBa B cocraBe opraHu3moB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl OEJIKOBOW MOJIEKYJbD», «CTpoeHuEe MOJEKY
yriieBoaoBy», «CTpoeHHE MOJEKyad JUOUAoB», «HyKJIeMHOBbIE KHCIOTBI»,
«Crtpoenue mosiekysbsl ATOy.

ObopynoBaHue: XuMU4eckas ocyia 1 000py10BaHUE.

Jlaboparopnasi pa6ora «OOHapykeHHE OCIKOB C MTOMOIIBIO0 KaYECTBEHHBIX
peaKIuii».

JlabopaTropnass  padora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u PYHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYeCKass M mpokapuotudeckas. CTpYKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHune mpokapuoTHIeCKOl KieTku. Kierounas crenka OakTepuii 1 apxei.
OcoOeHHOCTH CTpPOCHHUS TeTepOoTpOPHON H aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. M€eCTO U poJib MPOKAPHOT B OMOLEHO3aX.

Crtpoenue u (GbyHKIHMOHUPOBaHUE AYKapUOTUYECKOU KJICTKHU.
[Tnasmartnyeckass MemOpana (mwrasmanemma). CTpykTypa IDIa3MaTHUECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IJIa3MaTHYEeCKyl0 MEMOpaHy: MaCCHUBHBIN
(maddysust, obmerué€nHass auddy3us), aKTHUBHBIA (NEPBUYHBIA W BTOPHYHBIN
aKTUBHBIN TpaHcnopT). IlomymponumaeMocTs MemOpaHbl. Pabora HaTpuii-
KaJlueBOT0 Hacoca. DHAOLMTO3: MUHOLUTO3, ¢aronuro3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMM KJIETOYHON CTEHKU pACTEHU, TpUOOB.

[uronnasma. L{uro3ons. [utockener. J[Buxxkenue nuroriazMel. OpraHounibl
KieTku. OpgHoMeMOpaHHbIE OpPraHOWABl KIETKU: SHIOIUIa3MaTHYeCcKas CeTh
(OI1C), ammapat ['0ibIXKH, JTU30COMBI, UX CTPOCHHE W (PYHKIHH. B3anMOCBS3b
OJIHOMEMOpaHHBIX OPraHoOUJ0B KJIETKU. CTpOoeHHE TpaHYJISIPHOTO PETHUKYIyMa.
Mexanuzm Hanpasnenus 6enrkos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyJspHBIA) — 3HIOMIA3MATHYECKHUMA
petukynyMm. CekperopHas ¢hyHkuus annapara ['onbku. Moouguxkayus 6enxos 6
annapame [onvoocu. Copmuposka 6enkos 6 annapame I onvoxcu. TpaHCHIOPT
BEIIECTB B KJIETKE. Bakyosu pacTuTenbHbIX KiIeToK. Kinerounsiit cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOMABl  KIETKA:  MHUTOXOHAPHH,  IUIACTHUJBIL.
IIpoucxooicoenue mumoxondpuii u niacmuo. Cumbuocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). CtpoeHue ¥ (PyHKIIMM MUTOXOHIpUN u Tutactun. llepBuunsie,
BTOPUYHBIE WM  CIOXHBIE  IUIACTUIBI  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.
XJIOpOIIACTBI, XPOMOILIACTHI, JIEUKOIJIACTHI BRICIIUX PACTCHHM.

HememOpanHubie opranouibl kiaeTku CtpoeHue M GyHKUUU HeMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pubocomsl. IIpomescymounvie Quramenmol.
MukpodunaMeHTbl. Axkmunogvle Muxpoguiamenmol. MblllIeUHbIE  KIETKH.
AxmuHosbie KOMNnoHeHmbl Hemblueunslx Kiemok. Mukpotpybouku. KineTounblit
neHtp. CTpoeHue u JABWKEHUE KIYTUKOB W PpPEeCHUYEK. MUKpOTpyOOUuKH
nuToruiasmel. Llentpuons. berku, accoyuupoeanHvle ¢ MuxpoguiameHmamu u
muxpompyboukamu. MomopHvle benxu.

SAnpo. O6onouka sAapa, XpOMaTHH, KapuoIia3Ma, SIIPBIILIKH, UX CTPOEHUE U
byaknun. SnepHbiii OENKOBBIA MaTpuKC. [IpocTpaHCTBEHHOE paCMOJIOKEHUE
XpoMOCOM B HUHTepha3zHOM siApe. Jyxpomamun u 2eemepoxpomamuH. benku
XpOMaTUHA — THUCTOHBL J{umamuxa si0epHoti o6onouku 6 mumose. AHoepnulil
Mpancnopm.

Krnerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHON).

JemMmoHCcTpanumn



[Toprpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpo€HHE SYKApUOTHUUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTKW», «CTpoeHue  pacTHTEbHOM  KiIeTku», «CTpoeHHe
MUTOXOHJPUMN», «Anpo», «CTpoeHHE MPOKAPUOTUUECKOU KICTKUY.

O6opynoBaHKe: CBETOBOM MHUKPOCKON, MHKPOIMpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepuaaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3yueHue CTpOECHHS KJIETOK  PA3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «lI3ydyeHue CBOICTB KIETOUHON MEMOpaHBD».

Jlaboparopnass padora «lccinegoBanue miuasMonusza M ACIUIa3MOJu3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTnueckas  padora  «l3ydyeHue  JABMIKEHHMS  LUTOILUIA3MbI B
PACTUTENBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPIUM B KJIETKe

AccUMHIIALNS U AUCCUMUWIISIIIUS — IBE€ CTOPOHBI MeTaboam3Ma. Tumnbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIM M reTepoTpodHbIM. YyacTue KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHeprernyeckoe obOecrneueHue KieTku: npespameHue ATD B
oOMeHHbIX Tmponeccax. DepMeHTATUBHBIM XapakTep peakluid KJIETOUYHOTO
metabomu3ma. DepMeHTh, MX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. OTanuusi GepMEHTOB OT HEOPTaHUYECKUX KaTaJiu3aTopoB. benku-
aKTUBATOPbl W OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (epMEHTATUBHBIX
peaKkLMil OT pa3IMYHbIX (PAKTOPOB.

[lepBrUuHBIA CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. {DOTOCUHTES.
AHOKcuceHHbIll U OKcuceHHblll omocunmes y oaxkmepui. Ceemocoouparoujue
nueMeHmvl U NuUSMeHmbvl peakyuoHHo20 yeumpa. Pollb XJI0pOIUIACTOB B IpoLECCe
¢dorocunTe3a. CBetoBas u TeMHoBas (pazpl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
@pomocunmesa. IlponyktTuBHOCTh (hoTOCHMHTE3a. BnusiHue pa3nuuHbix (HakTOpoB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHue (POTOCHHTE3A.

XEeMOCHHTE3. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULUpPYIOIIME OaKTepuu, Kejie300aKTepuu, CepoOaKTepuu, BOJAOPOJIHbIE
OakTepuu. 3HauEHNUE XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Bunpel Opokenus. IIpogykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30OYyAUTETN OO0JIe3HEH.

AspoOHbIe OpraHu3Mbl. Orarbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TMKOINU3 — OECKUCIOPOIHOE PACIIEIIIICHUE TITFOKO3BI.

buonornueckoe OKuCICHHE, UM KIETOYHOE JIbIXaHWE. POIb MUTOXOHIpHUI B
nporueccax Ouonornyeckoro okucieHus. Lluknnueckue peakunu. OKUCIUTENHEHOE
dbochopunupoBanue. Iuepeus membpanHoco epadueHma npomouos. Cunmes



AT®D: paboma npomonnou AT®-cunmaser. llpenmyiecTBa a’poOHOTO MYTH
oOMeHa BelIeCcTB nepe]i aHadpOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHCcTpauu

[Hoprpersr: JIx. [lpuctimu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuupr u cxembl: «DoTocuHTE3», «DHEpreTudeckul 0omMen», «brnocuHTes
oenkay, «Ctpoenue pepMeHTa», «XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpYIOBaHUE Ui MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTtopnass paGora «l3yyeHue  KaTaqTUTUYECKON  AKTUBHOCTHU
(depMeHTOB (Ha MpUMEpe aMUIIa3bl MM KaTajaasbl)y.

JlaGopaTtopuasi padora «l3yueHne (QEpMEHTATUBHOIO pacUICIICHUS
NEPOKCH/IA BOJIOPO/IA B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX.

Jlaboparopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUSD.

Tema 7. HaciencrBenHasi nHopMauus U peaan3anus eé B KJIeTKe

Peakuuun matpudHoro cuHTe3a. [[pUHIMI KOMIIJIEMEHTApPHOCTU B PEAKIUAX
MaTPUYHOTO CHHTE3a. Peanusanus HacneAcTBeHHON mHbopMaruu. [ eneTnyeckuii
KOJ, ero cBoicTBa. Tpanckpunuuss — matpuunbldi cuHTe3 PHK. Ilpuniunsi
TPAHCKPUIIMUA: KOMIIJIEMEHTAPHOCTh, aHTUMAPAUICTLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl kiemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue Tpancnioptasix PHK B 6nocuntese 6enka.
VYcnoBuss OuocuHre3a Oenka. KogupoBanwe amuHOKMCIOT. Ponb pubocoMm B
OnocuHTe3€e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHusanus reHoma y
MPOKAPUOT U SYKApUOT. Perymnsuusi akTUBHOCTH T'€HOB Yy TpokapuoT. ['mmotesa
onepona (®. XKako0, XK. Mano). Monexyisiprvle MexanuzmMvl IKCAPECCUU 2€HO8 )
aykapuom. Ponb xpomamuna 6 pecynayuu pabomwr cenos. Perynsuus oOMEHHBIX
MPOIIECCOB B KIIETKE. KiIeTOUHBIN TOMEOCTA3.

Bupycer — HekneTounbie GOpMBI KU3HU U 00JIUTaTHBIC Tapa3uThl. CTpoeHUE
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
J[HK-cooepocawux supycos, PHK-cooepacawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyusi, peeepmasa, uHmezpasda.

Bupycubie 3aboneBanus 4enoBeka, )KuBOTHBIX, pactenuii. CITU][, COVID-
19, conmanpHbIe ¥ MEIUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuux maccusos («bigdata»)
CMpPYKmMypuwix buonocuueckux oannvlx. Hanomexunonozuu 6 6uonocuu u meouyuHe.
IIpoepammupyemvie  @ynkyuu  6enxkos.  Cnocobvl  docmasku  J1eKapcms.



JemMmoHCcTpanumn

[Toptpetsi: H. K. Konsnos, 1. Y. iBanoBcKuil.

Tabnuupl u cxembl: «buocunre3 6enkay, «I enernueckuii kKoa», «Bupyce,
«bakrepuodarm».

IIpakTu4yeckas padora «Co3ianue MOJEIN BUPYCay.

Tema 8. JKu3HeHHBIH HUKJ KJIETKH

Knerounsnii uwmki, ero mepuoasl M perymsiuus. Wutepdaza u MuUTO3.
OcobeHHOCTH MpoIEeccoB, MpoTekarouux B uHTepdasze. [loaroroBka KiIeTkH K
neinennto.  [IpecwHTeTHYeCKUH  (MIOCTMUTOTHYCCKHUI),  CHHTCTHUSCKHA U
MOCTCUHTETHYECKUH (MPEMUTOTUYCCKHIA) TICPUO/IBI HHTEP(a3bl.

Marpuunbiii cunte3 JJHK — permukanusa. [Ipunnuner penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNAPAJUIEIBbHOCTD.
Mexannu3m perukanuu [JHK. Xpomocomsl. Ctpoenune xpomocoM. Ternomepsl u

TeaoMepasza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTull. JUIUIOMAHBIA U
rarionaHbli  HAaObOpel  XpomocoM. ['oMonorumusnsle Xxpomocombl. [lonoBbie
XPOMOCOMBL.

Henenne kietkn — MuTO3. Cragum MHTO3a W NPOUCXOJAUIME B HUX

nponecchl. Tunbl muto3a. KaprokmHes m nurToknHe3. buosnormyeckoe 3HadeHHE
MUTO3A.

Perynsiust MutoTHueckoro nukiaa kietku. [Iporpammupyemasi KieTodHas
rudesb — arnomnTo3.

Knerounoe sinpo, Xxpomocomsbl, (yHKIIMOHAbHAs TE€HOMHUKA. MexaHuzmbl
npoaughepayuu, oupgepenyuposrku, cmaperus u eubenu xiemok. «l{ughposas
KliemKa» — ououngopmamuyecxkue mooenu OYyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuu

Tabmuipl 1 cxembl: <«OKW3HEHHBIM IUKI KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Permukanusa JJTHK».

O6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIIpenapaTsl: «MHUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlabopaTropnass  padora  «lI3ydeHne  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTropnasi padora «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOPEITKa
ayka (Ha TOTOBBIX MHUKPOITperaparax)».

Tema 9. CTpoeHue u ()yHKIMH OPraHNU3MOB

buonorunueckoe pazHooOpasue OpTaHU3MOB. OnHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTaHU3MBI.

OcCOOEHHOCTH  CTPOEHHSI U JKU3HENCATENBbHOCTH  OJHOKJIETOUYHBIX
opraHu3MoB. baktepuu, apxeu, OIHOKJIETOYHBIC TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, Jpyrue MPOTHUCTHI. KosonuaneHbie OpraHU3MBl.



B3anmocCBA3bp 4acTel MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opranoB. Opranu3m Kak enHoe 1einoe. ['omeocras.

Txkanum pacrteHuii. Tumbl pacTUTENBHBIX TKaHEW. oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTU CTpPOEHUS,
(GYHKUMNA U paCcCOIOKEHUS TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIIOBEKA. TWIIbI )KMBOTHBIX TKAaHEU: AMUTEIIHAIbHAS,
COCIMHUTEIIbHASI, MbIlIeuHas, HepBHas. OCOOCHHOCTH CTpoeHus, GYyHKUUA U
pPacmoJIOKEHUS TKAHEN B OPraHax )KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraruBHble W Te€HEpAaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTaHOB KMBOTHBIX U YeI0BeKa. DYHKIIMM OPTaHOB U CUCTEM OPTraHOB.

Onopa Tena opranm3MoB. Kapkac pactenuil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX >KMUBOTHBIX. HapyXHblii U BHYTpeHHHU ckeneT. CTpoeHue u
TUTBI COEAUHEHUS KOCTEMH.

JIBukeHne  opraHu3MoB. JIBH)KEHME  OJHOKJICTOYHBIX  OpPraHW3MOB:
amM&0ouIHOe, KTYTUKOBOE, PECHUYHOE. J[BM>KEHHE MHOTOKJIETOYHBIX PacTEHUM:
TPONU3MbI M HACTUH. J[BMKEHHE MHOTOKJIECTOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [lormomeHne BOJBI,  YIIIEKUMCIOrNO Ta3a |
MHUHEPAIIbHBIX BEIIECTB pacTeHusMU. [IuTanue >xuBOTHBIX. BHyTpumnonoctHoe u
BHYTPUKJIETOUYHOE TMuUIleBapeHue. [IluTaHne MO3BOHOUYHBIX KUBOTHBIX. OTAENbI
MHUIIEBAPUTENBLHOIO TpakTa. llumeBapurenvHble kene3bl. [lumeBaputenbHas
CHCTEMA YEeJIOBEKA.

Jlpixanue opranu3MoB. J[pixanue pactenuil. Jlpixanue xuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe JbIxaHue. [[prxarenbHasi MOBEPXHOCTb.
XKabepHoe u nérounoe apixaHue. [[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIUOHHOE  YCIIOKHEHHUE CTPOCHUSI JIETKMX ITO3BOHOYHBIX YKHUBOTHBIX.
JlpixaTenpHasi cUCTEMa 4YeloBeKa. MeXaHW3M BEHTWISIUUM JIETKUX Yy NTUI U
MJIEKOMUTaromux. Perynsius neixanus. J{pixarenbHbie 00bEMBI.

TpaHcnopT BEWECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnopr BewmecTB y KUBOTHBIX. KpoBeHOCHas cucremMa W €€ OpraHbl.
KpoBeHocHass cucTteMa TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE COCYIIbI W KpoBb. Kpyrum KpoBooOpamieHusi. IBONIOIMOHHBIC
YCJIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MTO3BOHOYHBIX KUBOTHBIX. PaboTta
cepla U €€ peryisaius.

Brigenenne y opranusmoB. Beigenenune y pacreHuil. Beigenenue y
KUBOTHBIX. CoKparutenbHble Bakyosu. Opransl BbiaenaeHusd. PuiabTpanus,
CeKpelursa U 00paTHOE BCACHIBAHME KAK MEXAHU3Mbl Pa0OThI OPraHOB BBIJIEICHUS.
CBsI3p MOJIOCTH TENIA ¢ KPOBEHOCHOM M BBIJIEIIUTENIBHON cucTeMamu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX M uenoBeka. [louku. CtpoeHue um (yHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpraHuM3MOB. 3alllUTa Y OJHOKIETOYHBIX OpraHu3moB. CHOpBI
OakTepuid W LHUCTH MPOCTEHIIMX. 3allUTa y MHOTOKJICTOYHBIX PACTCHHI.
Kyrtukyna. Cpencrsa macCUBHOM U XUMHYECKOM 3alIUThl. OUTOHLIHIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NIPOU3BOAHBIE.
3amurta opranu3zMa oT Ooje3Heil. MimmyHHas cucrema udenoBeka. KieTouHblil u
TYMOPaJIbHBIE UMMYHUTET. BpOoXAEHHBIH W TPUOOPETEHHBIM crenuuiaecKuii
UMMYHHTET. Teopus KiIOHaJIbHO-celekTHBHOro ummynurtera (I1. Dpaux, ®. M.
bepnert, C. ToneraBa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJb BpOKIEHHOTO
MMMYHUTETA B PA3BUTHHU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocts u  perymsauus |y  OpraHusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3moB. Takcucel. PaszapaxxuMocTs W perymanus y
pacTteHuil. POCTOBBIE BelIeCTBa U MX 3HAYECHUE.

HepBHast cucrema u pediieKTOpHash peryisiuus y >KUBOTHbIX. HepBHas
cucTteMa M €€ OTAENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTJIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pedekTopHas ayra. be3ycinoBHbIe U yCIIOBHBIE PEIEKCHI.

I'ymopanbHas perynsuus M 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M YEJIOBEKA.
Kenmespl SHOOKPMHHOW CHUCTEMBI M HMX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW U OHAOKPUHHOW cucTeM. [ umnotamamo-runodusapHas
cucrema.

JemoHcTpauumn

[Toptper: U. I1. IT1aBnos.

Tabmubsr 1 cxeMbl: «OJHOKJIETOYHBIE BOAOPOCTN», «MHOIOKJIETOUHBIE
Bojopociam», «bakrepum», «lIpocreimme», «OpraHbl LBETKOBBIX PACTEHHI»,
«CuctemMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HacekoMbIx», «TkaHu pactenuit», «KopHeBwie cucrembl», «CTpoeHHe cTEOIIS»,
«CTpoeHue NUCTOBOM IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEJIEeT 4eloBEKay,
«IInmeBapurensHass cucrema», «KpoBeHocHass cucremayn, «JlpIxarenbHas

CHUCTEMAY, «HepBHass  cucremay, «Koxay, «MplIlieuyHass ~ CUCTEMay,
«BplenuTenpHas cUCTeMa», «IHIOKPUHHAS cuUCTeMa», «CTpOEHHE MBI,
«AmMmyHurer»,  «KuiiedyHononoctHeie», «(CxemMa  TUTaHHS  PACTEHHII»,

«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHUE THUIIPHI»,
«Ctpoenue mnnaHapun», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepss», «HepBHas
cuctema pbiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecMbelkatomuxcs»,  «HepBHas  cucrema  nTuny», «HepBHag — cucrema
MJIEKOTTUTAIOIINX, «HepBHas cucrema YEJI0BEKAY, «Pednexey.



ObopynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl OJIHOKIETOYHBIX
OpraHu3MOB, MHKpOIIpenaparbl TKaHEW, pPaKOBHUHBI MOJUIIOCKOB, KOJUIEKUIUHU
HACEKOMBIX, WIJIOKOXKHUX, JKUBBIE IK3EMIUIIPbl KOMHATHBIX pacTeHHil, repbapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE MpenapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEeKa,
00opya0BaHuE ISl IEMOHCTPALMU [TOYBEHHOTO M BO3IYIIIHOIO MUTAHUS PACTEHHUI,
pacuieruieHus Kpaxmaia 1 OeJIKOB o]l iedcTBreM (epMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALIMH OIBITOB M0 U3MEPEHUIO KU3HEHHOW EMKOCTHU JETKUX, MEXAHH3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOJEIH T'OJIOBHOTO MO3Ia Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEH paCTCHUI».

JlaGopaTopHasi padora «/3ydyeHue TkaHeill KUBOTHBIX.

JladoparopHasi padota «/3yueHrne opraHoB IBETKOBOT'O PACTECHUS».

Tema 10. Pa3MHo:KkeHNe U pa3BUTHE OPTraHU3MOB

@opMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroiioe (BKJKOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHWE,  CHOPYJISALUS,
dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. IlosnoBbie kneTku, wian rametsl. Meito3. Craauun
Meio3a. [loBenenne xpomocoM B Meno3e. KpoccuHroep. bruomornueckuii CMbICH
M€i03a M IOJIOBOTO Iiporecca. Meno3 M €ro MecTo B JKM3HEHHOM  IUKJIE
OpPraHU3MOB.

[Ipen3aponpieBoe pasputue. I'amerorenes y :KuBOTHBIX. [10JI0BBIE KENE3HL.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. CriepmaTtoreHes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre U AMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OILUIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

WNHnuBHayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTUs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopghozenez — 00Ha u3 2nasHbLIX NPOOIEM IMOPUONOLUM.
Konyenyua mopgocenoe u modenu mopgoeeneza. Craguum >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe Jiarymku). [pooOnenwe. Tumel  apoOiieHus.
Jemepmunuposannoe u HedepmunuposaHmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJCHUS MIICKOMUTAIOMIMX. 3apOJIbIIIEBbIE JUCTKU
(racTpyssiius). 3aKiiajKa OpraHOB U TKaHEW W3 3apO/IbIIICBBIX JUCTKOB. B3anMHoe
BJIMSIHUE 4YacTell pa3BUBAIONIETOCS 3apojbllia (3MOpHOHAIbHAS WHIYKLHA).
3aknmagka TUIaHA CTPOEHUSI JKMBOTHOTO KAaK  PE3ylbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUII TeHOB. BrnusHue Ha SMOpPHOHATBHOE pPa3BUTHE PA3ITUYHBIX
(akTOpOB OKpY’KaOIIEH Cpeibl.

Poct u pazBurue xuBoTHBIX. [locTamMOpuoHanbHbli Tepuoa. Ilpsmoe wu
Hempsimoe pa3Butue. Pa3Bute ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
ITO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYECKOE€ 3HAaY€HUE MPSIMOrO0 M HENPSAMOIo



pPa3BUTHsI, UX PACIPOCTPAaHEHHE B Ipupone. Tumbl pocra KMBOTHBIX. DaKTOPHI
PETYJIALNU POCTA )KUBOTHBIX U 4esoBeka. CTaguu MOCTIMOPUOHAIBHOTO Pa3BUTHUS
y JKMBOTHBIX U 4esioBeKa. [leproasl oHTOreHe3a yenoseka. CTapeHne U CMepTh Kak
OHMOJIOTHYECKHE MPOLIECCHI.

PasmHoxeHne u pazButhe pacrteHui. ['ametodutr u crnopodut. Meiio3 B
KU3HEHHOM IUMKJIe pacrteHuid. OOpa3oBaHMe cCHop B Ipolecce Meno3a.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHHE U Pa3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OMJIOJIOTBOPEHUE Yy LIBETKOBBIX pacTteHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHn3MBbI PETYISALUN OHTOTEHE3a Y PACTEHUM U )KMBOTHBIX.

JlemoHcTpauumn

[Toprpersi: C. I'. HaBamun, X. [lInemas.

Tabmuupl 1 cxembl: «BeretaTuBHOE pa3MHOXKEHHE», «TuIbl Oecrnojoro
pa3MHOXEHUsD», «Pa3MHOXEHHE XJIaMUIOMOHAIbI», «Pa3MHOMXEHWE O3BIIICHBD,
«Pa3smuoxenue ruape», «Menosy, «XpomocoMmsl», «['amerorenes», «CtpoeHue
SMIEKJIETKH W criepMato3onaa», «OCHOBHBIE CTaJuM OHTOoreHesza», «lIpsmoe wu
HENpsAMOe pa3BuTHe», «Pa3BuTme Mauckoro xyka», «Pa3Buthe capaHumn»,
«Pa3Butne IArymkm», «/[BOMHOE OIJIONOTBOPEHME Yy LBETKOBBIX PACTEHUI,
«CTtpoeHue ceMsiH OOHONOJBHBIX U JABYAOJBHBIX PAaCTCHUN», «)KU3HEHHBIN ITUKII
MOpPCKOW  KamyCTbl», <« KHM3HEHHBIM [UKIT MXa», <«KU3HEHHBIM  IHKII
MarnopoTHUKa», <« KU3HEHHBIA LIUKJI COCHBDY.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOMpENnaparbl SHIEKIETOK WU
CIIEpMATO30UI0B, MOJEIb LUK pasBUTHS JIATYIIKI.

JlaGopaTopHas padora «/3ydyeHre CTpOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnueckas padora «BrpisBIeHHE NPU3HAKOB CXOJCTBA 3apOJAbIIIECH
ITO3BOHOYHBIX KUBOTHBIX.

JlaGopaTtopuass padora «CTpoeHHE OpraHOB pa3MHOXXEHHUS BBICIIHUX
pacTeHum».

Tema 11. I'eHeTnka — Hayka 0 HACJEACTBEHHOCTH U W3MEHYMBOCTH
OPraHu3MoOB

Hcropusi cTaHOBIIEHUSI W Pa3BUTHUSI TE€HETUKM Kak Hayku. Paboter I
Menpens, I'. ne ®pusza, T. Moprana. Ponp oTe4eCTBEHHBIX YYEHBIX B Pa3BUTHUH
renetuku. Paboter H. K. Koneroa, H. Y. BaBumoBa, A. H. bemosepckoro, I'. /1.
Kapneuenko, FO. A. ®ununuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TTOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUICIIbHBIE TEHBI, AJBTCPHATUBHBIC NPHU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
MpU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YNCTAsl JTUHUS, THOPU/IBI, TEHOTHUII, (DEHOTHII.



OcCHOBHBIE =~ METONBI ~ TCHETUKH. THOPUAOJOTUYECKUM,  IUTOJIOTHYECCKHUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA.

JdeMoHCcTpauu

[Toptpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsros, H. U.
BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®uwimnuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel 1 cxembl: «MeToJIbl TeHETUKN», «CXeMbl CKPEIIMBAHUS.

Jlaboparopuasi pabora «Jlpozoduna Kak OOBEKT TEHETHYECKUX
HWCCIIEIOBAHUIT».

Tema 12. 3akoHOMePHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBblid  3akoH MeHaens — 3aKoH
eAMHO00pa3usi ruOpuIoB epBoro nokosnenus. [Ipasuno gomuHupoBanus. Bropoi
3aKOH MeHzenst — 3aKOH paclIeIUICeHUsl MpU3HAKOB. lluronorndeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelMBaHus. [ MmoTe3a 4ucToThl ramer.

AHanm3zupytollee ckpemuBanue. [[poMeKyTOUHBIN XapakTep HacIeI0BaHUS.
Pacuierienne nmpru3HakoB MpyU HEMOJIHOM JTOMUHUPOBAHUMU.

HurnOpuanoe ckpemyBanue. Tpetuit 3akoH MeHzens — 3aK0OH HE3aBUCUMOTO
HAcJelIoOBaHMWs ~ Tpu3HakoB.  [luToysormueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBaHUS.

CuemienHoe HacienoBanue npusHakoB. Paborsr T. Moprana. CremnieHHoe
HACJICIOBAaHUE TE€HOB, HApPYLICHHWE CUCIUICHUS MEXAYy TIeHaMHu. XPOMOCOMHas
TE€OpHS HACIIEICTBEHHOCTH.

I'enernka nmoma. XpoOMOCOMHBIM MEXaHU3M ONPEAENEHUS mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M rereporaMeTHbei moi. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nprusHaKkoB, CHEINJIEHHBIX C MTOJIOM.

I'enorun kak nenocrtHas cucrema. [mernoTponus — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM aJuleu3M. B3anMoneicTBUE HEasIeIbHBIX TE€HOB.
Komnnemenrapuocts. Onucras. [lomumepus.

['eHeTyeCcKUd KOHTPOJIb Pa3BUTUSL PACTEHUM, >KMBOTHBIX WM YEJIOBEKA, a
Takke (PU3NOJOTUUECKUX TIPOIIECCOB, IOBEACHUS U KOTHUTUBHBIX (DYHKITHMA.
['eHeTHUeCcKHEe MEeXaHU3MbI CUMOMOTEHE3a, MEXAaHU3MbI B3aMMOJICHCTBUS «XO35UH
— TIapa3uT» U «XO3IMH — MHUKpoOMOMm». ['eHeTHdecKue acmleKThl KOHTPOJS U
M3MEHEHUS HACJIEACTBEHHOW NH(POPMAIIUH B MTOKOJIECHUSIX KIJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabnuubl u cxembl: «[lepBbiit U BTOpoi 3akoHbl Menaens», «Tperuit 3aKoH
Menpaens», «AHaIM3UpPYIOIIEe CKpelUBaHUE», «HemosHoe ITOMHUHUPOBAHUEY,
«CrernyeHHoe HacleAOBaHWE MPHU3HAKOB Y Apo3oduibl», «['eHeTuka Tmoay,



«Kapuotun uenoBeka», «Kapuotun apozoduner», «Kapuotum nTunbm,
«MHOXEeCTBEHHBIN aJlJICJIM3M», « B3anuMo1eicCTBUE TCHOB).

OGopynoBanue: MojJeIb JUIsl JIGMOHCTpPAIlMM 3aKOHOB  €IMHOO0Opa3us
TUOpUIIOB TIEPBOTO TIOKOJICHUS W PACIICIUICHUS TMPU3HAKOB, MOICTb IS
JEMOHCTpallMM 3aKOHAa HE3aBHCHUMOTO HACJICIOBAaHUS TMPU3HAKOB, MOJECIb IS
JEMOHCTpAllMM CUEIUICHHOTO HACJIEJAOBAaHHUS NPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3oduaa».

IIpakTuueckass padora «l3ydeHue pe3yabTaToOB  MOHOTHOPHIHOTO
CKpEIUBAHUS Y APO30(DUITBI».

IpakTnueckass  padora  «l3ydeHue  pe3ynbTaTOB  JIUTHOPHIHOTO
CKpEIIMBaHUS Y IPO30(UITBI».

Tema 13. 3akoHOMePHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GOpMUpPOBAHHMU (PEHOTHIA.
N3MeHunBOCTh NpHU3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHBIC MPU3HAKU. Buasl
M3MEHUYMBOCTH. HEHACJICACTBCHHAs M HACJICICTBCHHAS.

MoaudukanmonHas u3MeHYHMBOCTh. Ponb cpenbl B (popMupoBaHHU
MoAu(UKAIIMOHHOW M3MeHunBOoCTH. Hopma peaknuu mpu3Haka. BapuannoHHBIN
psan u BapuanmonHas kpuBas (B. Moranmncen). CpolicTBa MOAH(DHKAIIMOHHOM
M3MEHUYHBOCTH.

I'enoTunnyeckass n3MEHYMBOCTh. CBOMCTBA T€HOTUINYCCKON M3MEHUYHBOCTH.
Bupl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOunaTtuBHasT WM3MEHUYHMBOCTh. MeEi03 M IOJOBOM IPOIECC — OCHOBA
KOMOWHATUBHON N3MEHYUBOCTH. POIb KOMOMHATUBHON N3MEHUYNBOCTH B CO3IaHUHU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanmoHHass M3MEHYMBOCTb. BuIbl MyTaluil: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. CHoOHTaHHBIE M  WHAYLIMPOBAHHBIE MyTauuu. SjaepHbie U
nUTOIUIa3MaThudeckue Myrtanuu. COMAaTUYECKUue W TMOJOBble MyTauuu. [IpudnHb
BO3HUKHOBEHUsS MyTauuid. MyTareHel W WX BJIUSHUE HA  OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacneacTBeHHor m3MmenunBoctd (H.M. BaBuioB). BHesaepHash W3MEHYMBOCTh M
HACJICJICTBEHHOCTD.

Onueenemuxa U SNUSEHOMUKA, DPOJb INUSEHEMUYECKUX Gaxmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB ) OPSAHUIMOS.

JdemoHcTpanuu

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

Tabmuet u  cxembl: «Buasl  u3menuumBocTu», «MoaudukanoHHas
M3MEHYHUBOCTDY, «KomOnHaTtnBHas U3MECHYHUBOCTEY, «Menos»,
«OmnogoTBopeHuey, «I'eHeTndeckue 3a00eBaHus 4eIOBeKay, «BUIbl MyTanuii».



ObopynoBaHue: XuBble U TepOapHble 3K3EMIUIIPhl KOMHATHBIX pPacTEHUM,
pucynku (hoTorpadun) >KMBOTHBIX C Pa3IMYHBIMUA BUJAMH H3MCHUYHBOCTH.

JlabopaTopHas padora «HMccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAITMOHHOW W3MEHYHMBOCTH. [lOoCTpoeHHME BapWallMOHHOTO psna U
BAPHUALIMOHHON KPUBOWY.

IIpakTuueckass padora «Mytarmuu y Apo3odmiabl  (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 14. I'eneTnka uejioBeKka

Kapuotun uenmoBexka. MexayHapoaHass ImporpaMMa HCCIIEIOBaHUS T€HOMa
yesoBeka.  MeToapl  M3y4eHHSI TEHETMKM  YEJIOBEKAa: TCHEaJOTMYECKHH,
OJIM3HEIOBBIA, [ATOT€HETHYCCKHH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJICKYJIIPHO-TEHETUUECKU . CoBpeMeHHOE OIpPEICIICHUE FeHOTHIIA:
MOJJTHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOUIBIO
[T11P-ananu3a. HacnencrBenuble 3a001eBaHus YesloBeKa. ['eHHbIe 1 XpOMOCOMHBIE
Oosie3HM uyenoBeka. boJie3dHM ¢ HACIENCTBEHHOM MpPeapacroioKeHHOCTBIO.
3HaYCHUE MEIUIMHCKON MEHETUKHU B IMPEIOTBPAIICHUM W JICYCHUH T€HETHYECKUX
3a00JieBaHUN YeoBeKa. MeauKOo-TeHETUUeCKOe KOHCYIbTUpOoBaHKE. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TMeHETMYEeCKOTO Tpy3a». ITUYECKUE ACIEKThl MCCIIECIOBaHUN B
00JIacTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToppl MOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
GU3UYECKOMY U XUMUUYECKOMY 3arpsi3HEHUIO OKpYyXarolie cpenbl. ['eHeTnyeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTHSIM.

JdemoHcTpanuu

Tabnuiel 1 cxembl: «Kapuotun 4denoBekay, «MeToabl U3yUyeHHUs] TEHETUKHU
yeJioBeKay, «I'eHeTnueckue 3a00JIeBaHMs YEJIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOM.

Tema 15. Cenexuusi Opranu3mMoB

JloMecTuKanuss W CeNEeKIUs. 3apOXKICHHUE CEICKIMU W JOMECTUKALIUU.
Yuenne H. UW. BapunoBa o IleHTpax MNPOUCXOXKICHUS U MHOT000pa3us
KYJIbTYPHBIX pPacTeHUU. Poib ceneknuum B CO3JaHUM COPTOB PACTEHUM U TMOPOL
KUBOTHBIX. CopT, mopoda, INTaMM. 3aKOH TI'OMOJOTMYECKUX pSIAOB B
HacjeacTBeHHo wum3MmMeHumBoctTh H. WM. BasunoBa, ero 3HaueHue s
CEJICKIIMOHHOU pabOoTBhI.

MeTtoapl cenekMOHHOW paboThl. McKyccTBeHHBIH OTOOp: MaccoBBIM U
VHJAUBHUIYAJIbHBIN. DTalel KOMOMHAIIMOHHON CCJICKLIUU. HUcnbiTanue
MPOU3BOAUTENCH MO TMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIICHKH
¢dbeHoTHIa MOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ TToMoIIk0 aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboTHhl.
PagmanioHHbI 1 XUMHYECKUI MyTareHe3 Kak HCTOYHUK MYTAalluid Y KyJIbTYPHBIX



dopm opranu3mMoB. lcrmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexkoMOuHanTHEIX JIHK ns monmydenus ucxoqHoro Matepuana ajis CeJIeKIUu.

[Tonyuenue MTOJIUIIJIONIOB. Bnaytpusungosas rUOpUIN3ALINSL.
bnuskopoacTBeHHOe  ckpeliuMBaHue, Wiau  uHOpunuHr.  HepojcTBeHHoe
CKpeuiuBanue, win aytopunauur. ['erepo3uc u ero mpuuuHbl. Mcnonb3zoBaHue
reteposuca B ceneknuu. OtnanéHHas rubpuausanus. [Ipeomonenue Oecronus
MEXBHIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKITMN PACTCHUM U )KUBOTHBIX. «3enéHas
DeBOTIOYUSI.

CoxpaHeHHE U U3YYEHUE TEeHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKUX PpOAMYENH IS CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYIBTYp. M3yuenue, coxpaneHue u ynpaeieuue
2EHeMUYeCKUMU pPecypcamu CelbCKOXO3AUCMBEEHHBIX U NPOMbBICIOBBIX HCUBOMMHBIX
8 Yensax YAYUUEHUs. CYUecmeyIomux U cO30anusl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM uuclie ¢ NPUMEHEHUEM COBPEMEHHbIX MemO008 HAYYHbIX UCCAeO08AHUL,
nepeoosuix Uoell U NepCneKmusHbIX MexXHOI02UlI.

JemoHCcTpanumn

[Toprperer: H. U. BaBwios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuub! u cxeMbl: «L{eHTPBI MPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuii», «3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHOM M3MEHUMBOCTHUY,
«Metonsl cenekumn», «Otnanénnas ruopuauzamnusa», «Myrarenes».

JlaGopaTopHas padora «l3yueHne cOpTOB KyJIbTypPHBIX PACTEHUW U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlabGopaTopHas padora «l3ydeHre METOJIOB CEIEKIIMU PACTCHUI».

IIpakTnueckas padora «IIpuBnBKa pacTeHUN».

Ikckypceusi «OCHOBHBIE METOAbI W JOCTHUXKEHMSI CEJIEKIIMHM PACTeHHH W
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOUCHIBITATENIbHBIN y4acTOK, B TEIUIMYHOE XO35SUCTBO, B JIaDOpATOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo/0rusi U CHHTETHYECKAsT OUOJIOTHS

OOBeKThI, HUCIOJIb3yeMble B OMOTEXHOJOTHM, — KJICTOYHBIC U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpaaunuoHHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJyYEeHHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BuHOAemne. Mukpobuonornueckuii cuHTe3. OOBEKTHI MUKPOOHOIOTUYECKUX
TexHosorui. [Ipon3BoACTBO O€iKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3ganue TEXHOJOTUA U MHCTPYMEHTOB IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbI0 MOTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
colepXkallMX He BCTpeYarolyecss B MNpUpoae OUOCUHTETUYECKUE IIYTH.



Knerounas muxenepus. MeTtoapl KyJabTypbl KJIETOK M TKAaHEW PACTEHHU WU
KUBOTHBIX. Kpuobanku. Comarnyeckas THOpUAM3AIUS U COMATUYECKUN
sMOpuoreHes. lMcnonb3oBaHuE TaljiouIoOB B CENEKIUU pacreHuid. [lomyuenue
MOHOKIOHANbHBIX anmumeln. Fcnoav3oeanue MOHOKIOHANbHBIX U NOJUKTOHAIbHBIX
anmumen 6 meouyurne. VICKYCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKIus
AUIEKJIETOK U KIOHUPOBAHUE JKUBOTHBIX. METO TpaHCIUIAHTALMH SJ€p KIETOK.
Texnonoeuu  0300poéneHus, KVIbMUBUpOBaHus U MUKPOKIOHAIbHO20
DA3MHOJNCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass W TE€HHas WHXKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpynpoBanue pekoMOuHanTHbIX JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsIT W NEpPCHEKTHBBI XPOMOCOMHOM M TE€HHOM  HMH)XXCHEPHH.
DKOJIOTHUECKHUE U 3TUYECKHUE MPOOJIEMbl T€HHON MHKEHEPHH.

Memuuunckue onorexHosoruu. Ilocrrenomuas uudposas meauusa. [11P-
JMarHocTuka. MeTaOOJIOMHBIM aHalu3, TEHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJIOBeKa JUISl OLEHKH COCTOSIHHS €ro 340poBbs. VICIOIB30BaHHE CTBOJIOBBIX
kinetok. TapretHas Tepanus paka. 3D-Omommxkenepuss st  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUSl KOMIUIEKCHBIX
TKaHEW COUYETAHHEM TEXHOJIOTUW TpEXMEPHOro OMOMpUHTUHTA U cKaddonauHra
JUIS peLIeHus 3a/1a4 IEPCOHAIM3UPOBAHHON MEIUIIMHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 oOecrnedyeHuss KOMOMHUPOBAHHOM
3amuThl OT Bo30yauteneit OPBU, ycraHOBiIEeHHME MOJIEKYJISPHBIX MEXAHH3MOB
dbynkuuonupoanusi PHK-conmepkammx BUpPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
3a00J1€BaHUs YEIOBEKA U )KMBOTHBIX.

JemoHcTpauumn

Tabmuupl u cxemsl: «Mcnonp30BaHre MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
IPOU3BOACTBEY, «KeTouHas nHKeHepusn», «[ eHHas HHXXEHEPUSI».

JlaGopaTopHas padora «3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJIOYHOKUCIBIX MPOIYKTOBY.

JKckypeuss «bUOTEXHOJIOTHST — BaKHEHIIash NpPOM3BOJAMTEIbHAS CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaeHue W pa3BUTHEe IBOJIOIMOHHBIX MNMPEJACTABJIEHUH B
Onosiorum

OBomonnonHass teopusi Y. [lapBuna. IIpeanocbuiku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb ¥ Hay4dHas aesTenbHocTh Y. /[apBuHa.

JIBroKyIIIMe CHITBI ABOJIOIMK BUIOB 110 Y. /lapBuHy (BbICOKas HHTEHCUBHOCTb
Pa3MHOXKEHHUSI OpTaHW3MOB, HACJEACTBEHHAss WM3MEHUYMBOCTh, Oophba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN u VCKYCCTBEHHBIN oTO0D).



Odopmienue cuaTeTHYecKor Teopun dBomoruu (CTD). HelTpanbHas
teopusi dBotonmr. COBpEMEHHAsl JBONIOIMOHHAS OWOJOTHSA. 3HAYCHUE
ABOJIFOLIMOHHON TEOpHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM KAPTUHBI MUDA.

JdeMoHCcTpauu

[Toptpetni: Apucrotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, K.
Kiosnwe, Y. [apsun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonneiin, /1. K.
benses.

Tabmuuer u cxembl: «Cucrema xwuBod mnpupoasl (mo K. JluHHEIO)Y,
«JlectHuna >kuBbBIX cymecTB (mo Jlamapky)», «MexaHu3M (GOpPMHPOBAHHUS
HnpucnocoOeHU y pacTeHMid © KkMBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapuipyta nytemectsus Y. lapsuna», «Haxonku Y. J{apsuna», «@opmbl 60pbOBI
3a cymectBoBaHue», «llopoabl romybeit», «MHoroodpasue KyiabTypHBIX (opM
KanmycTb», «Ilopoabl ToMaIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BHJIOB
(mo Y. J[lapBumy)», «Cxema COOTHONICHHUS [IBIDKYIIUX CHJ  DBOJIIOLHI,
«OCHOBHBIE IOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOJTFOLIUN.

Tema 2. Mukpo3BoIIOLNS U €€ pe3yabTaThl

[Tonynauus Kak 3aeMeHTapHas equHUIA 3BOJOUUH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETHYECKOr0 pa3HooOpa3usi M CTPYKTypbl mnomyisauuil. M3meHenue
reHooHAa MOMYJISIUM Kak »JIEMEHTapHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus Jlxx. Xapau, B. BaiinOepra.

OneMeHTapHbie (PaKTOpbl (IBUKYIIME CUJIBI) SBOJIONUUA. MyTallMOHHBIN
npouecc. KomOumHaTMBHas u3MeHUMBOCTh. Jlpelid TeHOB — cliydaifHbie
HEHAIpPABJICHHbIE HW3MEHEHUs 4YacToT ajulesied B Homyssinusax. O¢QdekT
ocHoBarend. JIpgexkm oOymouLiounozo 2opaviuka. CHUMCEHUe 2eHemuyeckKo2o
pasnooopaszusi: npudunsl u cieocmeus. Ilposenenue s¢ppexma Opetigha 2enos 6
bonvuwux u  maneix  nonyrayusax.  Mwurparuu.  M3onsuus  mOMyIsIui:
reorpaduyeckas (IpoCTpaHCTBEHHAs), OHoTornyecKkas (pernpo yKTHBHAS).

EcrecTBeHHbIli 0TOOp — Hampapisitomuid Qaxtop sBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIHMM, CTaOWIM3UPYIONINIM,  pa3phIBAIOIMINN
(mu3pyntuBHbli). [TomoBoit or6op. BO3HMKHOBEHHE W SBOJIIOLUS COLMAIBHOTO
MTOBE/ICHUS ’KUBOTHBIX.

[Ipucnoco0aeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHKPO3BOJIOLHUU.
Bo3nukHoBeHne — mpucrnocobiieHuid  y  opraHu3moB.  Apomopdoszsl U
uanoananrauuu. [Ipumepsl mpucnocoOieHnii y opraHu3mMoB: MOp(oIornyeckue,
¢usnonornueckue,  OUOXMMHYECKHE,  TMOBeAeHUeckre.  OTHOCHUTEIBHOCTH
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIONMU. M3omsnus — kmouyeBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJ1000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),



cuMnaTpuyeckoe  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILTIOMIH3AIIHS,
rudpuauzanus). JJMuTenbHOCTh HBOIOIMOHHBIX MPOIECCOB.

Mexanusmbl GopMupoBaHHs OMOJOTUYECKOTO Pa3HOOOpa3usl.

Pons  sBodtonMOHHOW Owoormu B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus OmopazHooOpa3usa. MUKPOIBOMIONUS U KOIBOJIOLUS Mapa3suTOB U UX
X0351eB. MexaHnu3mMbl (hOPMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
O0pbOBI ¢ Hel.

JemoHCcTpauumn

IToptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubr 1 cxeMbl: «MyTallMoOHHAasT HM3MEHYUBOCTHY, «llomymnsimoHHas
CTpYKTypa Buaa», «Cxema IposBICHUs 3aKkoHa Xapau—BaitnOepra», «/IBumxymume
CUJIBl DBOJIOLNUMN», «IKOJOTUYECKAs H3OJISIIUS MOMYJIAIMN CEBaHCKOW (open,
«l'eorpaduueckass UW30JAIMA  JIMCTBEHHUI[BI CUOUPCKOW U JIMCTBEHHUIIBI
naypckoi», «llonmynsaioHHbIe BOIHBI YUCICHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JNEUCTBUA €CTECTBEHHOro 0TOOpa», «®dopMbl OOpbOBI 3a CyIIECTBOBAHHUEY,
«HnycTpuanbHblii MelaHu3m», «KuBble uckonaembie», «I[I0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaromnias OKpacka AKUBOTHBIX»,
«Duzunonorunueckue amantanuu», «IIprUcOCOONIEHHOCTh OpraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buga», «Bunbl-nBoMHUKN», «CTpyKTypa BUAAa B
npupoae», «Crnocodsl BUA00OpazoBaHus», «l'eorpaduueckoe BHUI000pa3oOBaHUE
TPEX BUIOB JIAHJBIIIEH», «IKOJOTUYECKOE BHUA000pAa30BaHUE BHJIOB CHHUILY,
«Ilomumonbl pactenuii», «KamycTHo-peneunblil THOpumI».

O6GopynoBanue: repdbapun pacTEHUM, KOJUICKIIMA HACEKOMBIX, Uyydelia NTUIl U
3BEepell ¢ mpuMepaMu pPa3IMYHBIX MPUCTOCOOJEHUN, dYyuyenaa NTUIl U 3Bepeu
pa3HBIX BHJOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMH CIIOCOOAMH.

Jlaboparopuasi padora «BpisBieHre HM3MEHYMBOCTH Yy 0OcoOel OIHOTO
BUJIA».

JlaGopaTtopnass  pabora  «lIpucmocoGieHuss  opraHu3sMoB M HX
OTHOCUTEJIbHAS LIENIECO00Pa3HOCTh.

JlaGopaTtopnasi paGora «CpaBHeHHE BHIOB 1O MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. MakpodBoJouusi M €é pe3yJibTaThl

Metoapl  u3yd4eHUST MakKpoO3BOJIIOIMU. [laneoHToIOrMYECKHE  METOJIbI
uzyuenust HBomouuu. Ilepexomubie GopMbl U (QUIOTEHETUYECKUE  PSIbI
OpraHu3MOB.

buoreorpaduueckue Meroapl uzydeHus sBomoouuu. CpaBHeHHE (IOPHI U
¢dayHpl MaTepukoB W OCTpOoBOB. bumoreorpaduueckue obnmactu 3emnn. Bumpl-
SHJEMUKHU " PETUKTBHL.



OMOpPHOTIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOrHUECKHEe METOAbl W3YUCHUS
ABOJMIONMHU. ['eHeTHYeCKHe MEXaHW3Mbl 3BOJIIOLMA OHTOTE€HE3a M IOSIBICHUSA
DBOJIFOLIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  aHAJIOTMYHBICE  OpraHbL
Pynumenrtapaele  Opranbl WM aTaBU3MBIL. MonekynsipHO-TEHETUYECKHUE,
OMOXMMHMYECKME M  MaTeMaTHMYeCKUe  METOAbl  M3YYEHHS  SBOJIIOLMH.
['omonoruynsie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHHS (PUIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOLMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (IIpaBHIIa) dBOJIONUHU. [Ipunyun cmenvt gynkyuil.
HeoOpatumocTte 3BoMtonuu. ApantvBHas paauauus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLU Y.

JdemMoHcTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['eKkeb.

Tabmuupl 1 cxembl: «OUIOr€HETUYECKUI s JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yobie  smepe»,  «Crerouedanby,  «Punnopure»,  «CeMeHHbIE
nanopoTHuku», «buoreorpaguueckue 30Hbl 3emm», «Jlpeii KOHTHUHEHTOBY,
«Penuktby, «HauanpHbple cTaguM SMOPUOHANIBHOIO PAa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHTbI,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpBHI YEJIOBEKAa M IIMMIIAH3e», <l JaBHbIE
HampaBJIEHUs HBOJIIOLUN», «O011I1e 3aKOHOMEPHOCTH BOJIIOLIUNY.

OO0opynoBaHMe: KOJJIEKUUH, repOapuu, MYJSDKA HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. Ilpouncxo:kaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble rumorespl MPOMCXOXKACHHUS >KU3HUM Ha 3emie. AOHOreHe3 u
nancriepmusi. JloHaydHbIC MPEICTABICHUS O 3aPOKIACHUM JKU3HU (KPEAIlMOHU3M).
['mnoTre3a NOCTOSITHHOTO CaMO03apOKACHUS KU3HU U €€ onpoBepkeHue onbitamMu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [Iporcxoxaenre »u3HA U aCTPOOUOIOTHSI.

OcHoBHBIE dTanbl HEOPraHU4ECKOU DBOJIIOLUH. [InanerapHas
(reoymoruyeckas) DSBOJIIOIUS. XHMHYECKas OJBOMIONHUSA. AOHWOTCHHBIM CHHTE3
OpraHHYeCcKUX BelecTB u3 Heopranumyeckux. Ombir C. Mwumuiepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBarnas rumotesa A. M.
Onapuna, runoresa nepBuyHoro OynboHa Jx. XonnaeiHa, reHeTUYecKas TUIoTe3a
I'. Ménnepa. Pubosumbr (T. Yek) m runoreza «mupa PHK» V. T'uibepra.
dopMupoBaHuE MEMOpPaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emnum u MeTonbl €€ u3ydeHHs. VIckomaemble OpraHM4ecKue
octaTkd. ['eoxpoHomoruss u €€ wmertonsl. OTHOcUTENbHAasE M aOCOJIIOTHAs
reoxpoHosiorus. ['eoxpoHonormyeckas IIKaja: 30HBI, 3pbl, NEPUOABI, DIOXH.



Hauvanbuble sTanbl opranmyeckon sonmouuu. llosBiaeHue w 3BOMONUA
MEPBBIX KJIETOK. DBOJIONMS MeTabonu3ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIJIEHKH KaK aHaJIOr MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapUOTHI.

[Ipoucxoxaenue sykaproT (CUMOUOTeHe3). DBOIIOIIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoMCXOXIE€HHNE MHOTOKIETOYHBIX OPraHu3MOB. BO3HUMKHOBEHHE
OCHOBHBIX I'PyHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl ABONIOIUU BHICIIMX pacTeHuil. OCHOBHBIC apoMopdO3bl
pacrenuil. Bpixox pactenud Ha cymy. llosBieHME CHOpPOBBIX pacTeHUM U
3aBoeBaHue uMH CcymH. CemeHHble pacTeHus. lIpoucxokneHrne IBETKOBBIX
pPAaCTECHUH.

OcHOBHBIE JTambl SBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Benpckas (ayna. KemOpulickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TUnoB. [lepBbie XOpHOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLMUS MTO3BOHOYHBIX.
[Ipoucxoxnenre ampuoduii u pentwiuid. [IpoucxoxieHne MICKOMUTAIONUX U
ntull. [lpuHnun kimoueBoro apomopdosza. OcBoeHHe O€ClO3BOHOYHBIMU U
MIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PaszguTne xwn3Hm Ha 3emsie MO 3paM M IEpUOJAM: apXeu, IMPOTEPO30H,
nmajgeo3oi, Me3030M, KahHo3oi. OOmas XapakTepucTHKa KiIuMmara |
reOJIOTHYECKUX mporeccoB. [losiBieHMEe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA TA30BbIN COCTaB aTMOC(EpHI.

MaccoBbie BBIMHUpPAaHUSI — JKOJIOTUYECKUE KPU3UCHI mpouuioro. llpuunnel u
CIEACTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIA SKOJOTUYECKUN KpPHU3HUC, €T0
ocobennocTtu. [Ipobiiema coxpanenus OnopasHooOpaszus Ha 3emiie.

CoBpeMeHHasi cuctemMa opraHuueckoro mupa. [lpuHnmnel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIbI OPraHU3MOB.

JemoHcTpauumn

IToptpersl: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. .
OmnapuH, [Ix. Xongenn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuiel u cxemsl: «Cxema onbiTa @. Pequ», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO caMo3apoxaeHus xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpu»,
«JTanbl  HEOPTraHWYECKOW  ABOMIOLMN»,  «['€0XpOHOJOrHYecKass  IIKajIay,
«HayanpHbIe ATanbl opraHuyeckou 3Bosronun», «Cxema oOpa3oBaHUs dYKApUOT
nyTéM cumOuorenesa», «Cucrema >XUBOM Tmpupoabl», «CTpoeHue BuUpyca»,
«Apomopdo3sl  pacTeHuit», «Punno@uTbl», «OHHOKIETOUYHBIE BOJIOPOCITUY,
«MHoOTOKJIeTOUHBIE BOoJopocin», «Mxwu», «llamoporHuku», «l'omocemeHHBIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHHil», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KUIIEUHOMOIOCTHBIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHBIEY,



«IIpecmpikaromuecs», «lItuupey», «Mnekonuraromue», «Pa3Buthe Xus3Hu B
apxeuckou spey», «Pa3BuTue K1U3HU B MPOTEPO30MCKON 3pe», «Pa3BUTHE KNU3HU B
[1aJICO30MCKOMN 3pe», «Pa3BUTHE )XKU3HU B ME3030MCKON dpe», «Pa3BuTue XU3HU B
KaitHO30MCKOi1 3pe», «COBpeMEHHas CUCTEMa OPTaHUYECKOTO MUPa».

O6opynoBanue: repOapu pacTeHUW pa3IUYHBIX OTAEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENApAThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOXKHMX, CKEJIEThl [O3BOHOYHBIX JKMBOTHBIX, 4Yydyella NTULl W 3BEpeu,
KOJUIEKIIUM OKaMEHEJIOCTEH, IOJIE3HBIX HCKONAEMBbIX, MYJSKA OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas JaboparopHasi padora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu 1o u3yyeHno aOMOT€HHOTO CUHTE3a OPraHUYECKUX COEAMHEHUI B
MEpBUYHOI aTMocdepe».

JlaGopaTtopnasi paGora «l3yyeHHe M ONUCAHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTAHU3MOBY.

IIpakTnueckass padora «M3ydeHue o0COOCHHOCTEH CTPOEHUSI pPACTCHUMN
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «l3yueHne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
AKUBOTHBIX».

Tema 5. [Ipoucxo:kaeHue yea0BeKa — AaHTPONOTeHe3

Paznensl u 3anaun anTpOnosoru. MeTo1bl aHTPOIOJIOTUH.

CraHoBnEeHME TMPEACTABICHUM O MPOUCXOXKICHUU 4YeIoBeKa. PenurnosHele
B033peHMs1. COBPEMEHHBIE HAYYHBIE TEOPHH.

Cx0AcTBO YenmoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJI0KEHNE YETIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHHUTEIBHO-
MopdoIoTuIecKue, AMOPHOJIOTHYECKHE, (h13M0I0r0-OMOXUMHUUECKHE,
noBeneH4eckue. OTIMYNS YEJIOBEKA OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CHUTHAIBHON
CUCTEMBI.

JIBrokyiue cuiibl ((hakTOphI) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COLUATBHEIC.
CooTHo1IeHrnEe OMOJIOTHUYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaguM aHTpornoreHeza. PaHHMe uYenoBeKOOOpa3HbIE O00OE3bSHBI
(TTPOKOHCYJIBI) U paHHHME TOHTHIBI — OOIIHME MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
JMoJel. ABCTPAJIONUTEKN — JIBYHOTME NPEIKH JroJeh. YeloBeK yMelblil, IEpBbIe
U3TOTOBJICHUS OpYyAUM TpyJa. YenoBeK NPpAMOXOISIIUN U MEPBbIA BbIXOJ JIOAECH
3a  mpenensl  Adpuxku. YenmoBek reimenbOeprckuii  — - oOmMA  TIPEeIoK
HEaHJIEPTAIIbCKOTO YEJIOBEKAa M YEJIOBEKa pa3yMHOTO. UenoBeK HeaHAEPTAIbCKUAN
KaK BHUJ JIFOJCH XOJIOJHOrO Kirmara. YelloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOEHHUE KOHTHMHEHTOB 3a mpenenaMu AQpukH.
[Tameorenernka " ITaJIEOr€HOMHUKA.



DBOMIOUS COBPEMEHHOI'0 4eNioBeka. ECTecTBEeHHBIH OTOOP B MOMYJNALMSIX
4eoBeka. MyTarmoHHBIA Tporiecc W mojaumopdusM. [lomysimuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3PEGEeKT OCHOBATENSN» B MOMYJISIHUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [lonstue o pace. boinblime pacel: €BponeouagHas
(eBpaswmiickasi),  aBCTpaJio-HErpoujHas  (PKBaTOpHaJIbHAsI),  MOHTOJIOMHAS
(a3uarcko-aMepuKkaHckasi). BpeMs U myTH pacceiieHHs 4eJoBeKa IO IUIaHETe.
EnuactBO  yenoBeweckux  pac.  HaydHasg  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh YeJNOBEKa K Pa3HbIM YCIOBHUSIM OKpPYXalolled Cpelibl.
Bnusaue reorpaguyeckoi cpenpl U Apelida reHOB Ha MOPQOJOTHIO H
(bU3HOTIOTHIO YeTIOBEKA.

MeXIucIuIUIMHapHble  METOABl B ¢u3mdueckoil  (OMOIOrHUeCcKOK)
AQHTPOMOJIOTUU.  DBOJIIOIIMOHHAST ~ QHTPOMOJIOTHS W TaJe0aHTPOIOJIOTHS
YeJI0BEYECKUX Momyssiiuid. buocoruanbHble MCCIE0BaHUSI MPUPOABI UYETIOBEKA.
NccnenoBanue KOABOIIOIUU OMOJOTHYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanuu

[Toprperst: Y. Hapsun, JI. Jluku, 4. 4. Porunckuit, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTo/ibl aHTPOMOJOTUN», «I 0JJOBHON MO3T UEIOBEKaY,
«YemnmoBekooOpa3Hbie 00e3bsiHBDY, «CKENeT dYelloBeKa M CKEJeT HIMMIIaH3e»,
«PyIUMEHTBI U aTaBU3MbI», «J[BUXKYIIIME CUIIBI aHTPOIIOTeHE3a», « IBOTIOLIMOHHOE
JIpPEBO  4YeJOBEKa», «ABcTpajonutTek», «YemoBek  ymenwlii», «UYenoBek
NPpAMOXOASIIMI», «J/{eHncoBckuil uenoBek» «Heanaepranpuby, «KpoMaHbOHUBD?,
«IIpeaku yenoBekay, «ITamnbl 3BOJIIOIUU YEIOBEKa», «Packl yenoBekay.

OGopynoBaHue: MYJSDKM  OKaMEHEJOCTEHM, MpeIMETOB MaTepHabHOM
KyJIbTYpbl TpPEAKOB YeJoOBeKa, penpoaykuuu (doTorpaduu) KapTUH C
MU(OJIOTUYECKUMU W OUOJEHCKUMHU CHOKETaMU TMPOUCXOXKACHUSI YeJIOBEKa,
doTorpaduu HaxX0AOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4eliOBeKa M ueperna IIMMIAH3€, MOJEeNb KHUCTH 4YEJIOBEKAa U KHUCTH
IMMIIAH3€, MO TOPCa MPEIKOB YETOBEKA.

JlaGopaTtopnasi pabGora «l3yueHue OCOOCHHOCTEM CTpOCHHS CKeJeTa
YeJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IpakTnueckas padora «l3yueHne 3K0JIOTHYECKUX aIaNTallui YETOBEKAY.

Tema 6. Jkojorusi — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB U
HAOPTraHU3MEHHbIX CUCTEM € OKPY:Kaloulei cpeaoi

3apoxkneHue U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3znensl u 3agaun
3KoJIOTuH. CBS3b DKOJIOTUHU C IPYTUMH HAyKaMH.



Metoner skonoruu. IloneBeie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
MpUpOIHBIE U JabopaTopHble. MojaenupoBaHue B IKOJIOTHH. MOHUTOPHHT
OKpY>KarolIel Cpe/ibl: JIOKATbHbIN, PETUOHAJIBHBINA U I100abHbIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHUW IS YEJIOBEKA. DKOJIOTMYECKOE
MHUPOBO33pPEHNE KAaK OCHOBA CBSA3€H 4elloBeUecTBa C mpuponoil. GopmupoBaHue
AKOJIOTUYECKOHN KYJIbTYPhI H 3KOJOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JemoHCcTpauumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 2. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubr u cxembl: «Pazgensr skomorun», «Metoasl skonoruu», «Cxema
MOHUTOPHUHTA OKPYKAIOLIEH CPEIbI».

JlabopaTopHasn padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3mbl u cpeaa 0OUTAHUSA

Okosornueckue (GakTopbl U 3aKOHOMEpPHOCTU UX aeucTBus. Kiaccudukarms
AKOJIOTUYECKHUX (PAKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpoINoreHHbie. O01mme
3aKOHOMEPHOCTH JIeUCTBUs dKoJorudeckux Qakropos. [IpaBuno munumyma (K.
[npenrens, FO. JIuOux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

Ab6uotnueckue (akropel. CBer kak skojoruueckuii ¢akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTPa Ha OPraHu3Mbl. DKOJOTHMYECKHE TPYIIIbI
pacTeHHil W >KUBOTHBIX MO OTHOUIEHWIO K cBeTy. CHrHaimbHash pojb CBETa.
DoTONEPUOIN3M.

Temneparypa kak skojoruyeckuii ¢akrop. JlelictBue TemmepaTypsl Ha
opranu3Msbl. [[OMKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTaHU3MBI.

BnaxHocTe kak skosiormueckuil ¢akrop. IlpucrnocoOneHuss pacTeHHil K
nojAJAep>KaHu0 BOoJHOTO OanaHca. Knaccudukarus pacTeHUN MO OTHOILICHUIO K
Boze. [Ipucnoco6ienust >KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOMTaHMsI OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAas,
rIyOMHHAsT ~ TOATIOYBEHHAs,  BHYTPUOpPraHU3MeHHas.  DHU3UKO-XUMHUYECKHE
0COOEHHOCTH cpen obuTanusi opraHu3moB. IlpucrnocoOneHuss OpraHU3MOB K
KU3HU B Pa3HBIX Cpefiax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE puUTMBL. CyTOYHBIE H
roiuyHbie puUTMBI. [IprUCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHECHHSIM
YCIJIOBUU KU3HU.

XKuznennoie Qopmbl opranu3moB. [lonsitue o ku3HEeHHOH (opme.
Kusnenusie GOpMBI paCTCHUI: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a3pOOHMOHTHI. OCOOCHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue (baKkTopHI. Bunbr OMOTHYECKUX B3aNMOJIENCTBUM.
KOHKYPEHIIUS, XUITHUYECTBO, CUMON03 u ero (gopmel. [lapazutusm, koomnepamws,
MYTYyajJu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxJjeOH4ecTBO). Hetpoduueckue
B3auMoOJieiicTBUs  (Tommyeckue,  ¢opuyeckue, ¢dadpudeckue).  3HAUYCHHE
OMOTUYECKUX B3aMMOJEHCTBUI JIi CYUIECTBOBAaHUS OpPraHU3MOB B Cpelie
obutanud. [[pyHIINT KOHKYPEHTHOTO UCKIIFOYEHUSI.

JemoHCcTpauumn

Tabmuubr 1 cxembl: «OKojgoruueckue (akTopel», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIbI KUBOTHBIX IO OTHOLICHHIO K CBETY», «TEMJIOKPOBHbBIC
KUBOTHBIC», «XOJOJHOKPOBHBIC >XUBOTHBIE», «DHU3MOJOTHYECKUE ajanTaluu
KUBOTHBIX», «Cpenpl oOuTaHUSI OpraHu3MoB», «buosoruueckue pUTMbI»,
«Kusnennele  QopMbl  pacTeHHi», «Ku3HeHHBIC  (OPMBI  JKHBOTHBIXY,
«JKOoCcUCTEMA LIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOIO Jiecay, «llenu
nUTaHusA», «XuiHu4decTBoy, «llapazutuzm», «KonkypeHuus», «CumoOonos»,
«KommeHcanuszmy.

OGopynoBanue: repdapuu pacTeHU W >KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX JKOJIOTMYECKUX (DAKTOpOB, repdapur CBETOMIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOUBBIC, TEHEIIOOMBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIC PACTEHUS, TepOapUU M KOJUICKIIMH TETUIOTIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHMI, dydesia NMTULl U 3BEpell, repdapuu
pacTeHui, OoTHOCAIUXCS K Turpoduram, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHUsl TaHHBIX TPYIMN, KOJUICKIIMU KUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpejax,
repOapu W KOJUIGKIIMM PACTEHHUM M KUBOTHBIX, OO0JaalOlIMX YepTaMu
MPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUU JKU3HH, TepOapuu U
KOJUICKITUU PACTEHUH M SKMBOTHBIX PA3JIMYHBIX >KHU3HEHHBIX (POpPM, KOJUICKITUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

Jladoparopnasi padora «BpIsBIeHHE TMPUCIIOCOOIEHUH OpPraHU3MOB K
BIIUSTHUIO CBETA.

Jladoparopnasi padora «BrbIsiBIeHHE TPUCITIOCOOIEHUH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPaTyphI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHHH U3
Pa3HBIX MECT OOUTAHMSD.

Tema 8. Dkos10rust BUI0B U MOMYJIS UM

OKOJIOTUYECKUE  XApaKTePUCTHKUA  TOIMYJISLHH. [Monynsauust  Kak
Oouosoruyeckas cuctema. Pojib HEOZHOPOAHOCTU cpeibl, GU3HUECKUX 0aphepOB U
0COOEHHOCTE OMONIOTMY BUIOB B (DOPMUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPHI
nonyyisinuid. OCHOBHBIE TMOKa3aTeNd MOMYJSIMU: YUCICHHOCTb, MJIOTHOCTD,



BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUSL.

Dxonoruyeckass CTpykTypa nonyssiuu. OIEHKa YMCICHHOCTH HOMYJIALUU.
JluHamuka momyisiuuv M €€ peryisanus. buoThdeckuii MOTEHIMANT MOMYJISIUY.
MopenupoBaHre TMHAMUKHU ONYJsiuA. KpuBble pocTa YUCIEHHOCTH NOMYJIALNY.
KpuBbie BbDKMBaHMS. Perymsiiuss YHCICHHOCTH TOMYJSIUNA: poyib (PaKTOpoB,
3aBUCAIIMX U HE 3aBUCAIIMX OT INIOTHOCTU. DKOJIOTUYECKUE CTPATETUH BUIOB (I- U
K-ctpaTerun).

[TonsitTne 00 3KoJOrMYecKod HUIIEe BHIA. MectooOuTanue. MHOroMepHas
Mozenpb 3kosorndeckor Humm Jx.M. XarumHcona. Pa3mepbl 3K0I0TMYECKOU
Huid. [ToTeHnmanpHas U peaau3oBaHHAS HUIIIN.

Bun kak cucrema nomynsuudid. Apeansl BUAOB. Buabl U UX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKHE YKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHWSI M MHUTPAlUi JKUBOTHBIX. bHoOJIOrHYeckue
MHBA3UH 4yKEPOJTHBIX BUJIOB.

JdemMoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl W cxXeMbl: «OKOJOTMYECKHE XapaKTEPUCTUKU TOMYJISALUI,
«IIpocTpaHCTBEHHass  CTpyKTypa mnomyisiuuu», «Bo3pacTHble  MHUpPaMHIbI
nonyysiun», «CKOpOCTh  3aceleHus TIOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMammn», «Moaenb skosiornyeckoit Humm Jx. M. XatunHconay.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTtopnasi padora  «lIpucnocoOiieHHss CceMsSH  pacTeHUH K
PaCCENEHUION.

Tema 9. Dko0orust coo0mIECTB. IKOJOTHIYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorieno3 u ero crpykrypa. CBsizu Mexmy
OpraHu3MaMH B OMOLIEHO3E.

DkocucreMa Kak OTKpbiTas cuctema (A. JIx. Tencnu). DyHKIMOHAIbHBIC
OJIOKM OpTraHU3MOB B DJKOCHUCTEME: TMPOAYLEHThl, KOHCYMEHTBHI, PEAYIICHTHI.
Tpoduueckue ypoBuu. Tpoduueckne menu u cetu. AOuotruyeckue OJOKU
skocucteM. [louBbl U Uibl B 3kocucTemMax. KpyroBopot BElIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3zaTenu  JKocucTeMmbl. buomacca u  OpoayKuus.
DKOJIOTUUECKUE MUPAMHUJIBI YUCEI, OMOMACChl 1 SHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. DPnykmyayuu.
HamnpasieHnble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuHu. llepBuuHbIE U
BTOPUYHBIE CYKIECCUM M WX MPUYUHBL. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. buopaznooOpasue u nojgHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIIECTB.



[Ipupoanbie S3KOCUCTEMBI. JKOCUCeMbl 03€p U peK. DKocucmemvl Mopell u
OKeaHno8. IKocucmemvl MyHOp, 1€CO8, Cmenell, NyCMmblHb.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATpodKOcHCcTeMa. ArpolieHo3. Pazmuums
MEX]Ty aHTPOIIOTCHHBIMU M MIPUPOIHBIMU IKOCHCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. [oponckas
dnopa u ¢dayna. CuHanTponumsamms Topojckod QayHbl. buonormdyeckoe u
X03SIICTBEHHOE 3HAYCHHE arPOIKOCHCTEM M YPOOIKOCHCTEM.

3aKoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUIA OPTaHU3MOB B
IKocHucTeMax. Poab kackaonozo sggexma u 6ud08-30uhukamopos (Kirouesvix
6U008) 6 (PYHKYUOHUpoganuu sxkocucmem. IlepeHOC PHEPTUU U BEIISCTB MEXKITY
CMEXHBIMH 3KOCHCTEMaMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISIIUNA U YKOCUCTEM
B YCJIOBHSIX €CTCCTBCHHBIX M aHTPOIIOTEHHBIX BO3JICHCTBUH.

Mexanuzmoi 8030elicmeus ~ 3aepA3HEHUU  PA3HbIX — MUNO8 Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKON02UYECKO20 — HOPMUPOBAHUSL — AHMPONOSEHHO20  B030€lCMBUSL.
MeToa070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tenciu.
Tabmumet  u cxembl:  «CtpykTypa  OuoneHosa»,  «IDKOCUCTEMa

IIMPOKOJIMCTBEHHOTO JIECa», « IKOCUCTEMA XBOWHOTO Jieca», «DyHKIHMOHAIbHBIC
IPYINbl OPraHU3MOB B JKOCHCTEME», «KpyroBOpoT BEHIECTB B 3KOCHCTEMEY,
«Ilern muTaHus (MacTOMIIHAS, TETPUTHAS)Y, «DKOJIOTHYECKAs TUPAMHIA YUCEID),
«IJKoJIoTHYeCcKasi mupamuga Onuomacchd», «IKOJOTHYECKasl MUpPaMHUIA SHEPTHU»,
«ObpazoBanue 6osoTay, «IlepBuynas cykieccus», «BoccTaHOBIEHHUE Jieca TIOCIe
noxapa», «JKocucTteMa o3epa», «ArpoueHos3», «KpyroBopoT BEIIECTB U IMOTOK
SHEPTUHU B arpoiieHose», «I[Ipumepsl ypboskocucTem».

O6GopynoBanue: repdbapun pacTEHUN, KOJUICKIIUA HACEKOMBIX, Uyydelia NTHUIl U
3Bepei, repbapun KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEITh
9KOCHUCTEMBI.

IIpakTuyeckas padora «l3yduenue u onvucanne ypOoOIKOCUCTEMBI.

Jlaboparopuasi padora «l3yueHue pasHOOOpa3usi MEIKHX IMOYBEHHBIX
YJICHUCTOHOTMX B Pa3HbIX YKOCUCTEMAX).

IKCKypeHst «IDKCKYypCHsl B TUIIUYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU IOWMEHHBIN JIYT, 03€p0, O60JIOTO)».

IKCKypcust «IKCKYpCHsi B arpodkocucTeMmy (Ha IoJjie WIM B TCIUIMYHOE
XO3SICTBO)».

Tema 10. bBuocdepa — rinodanbHas IKocucTeMa

buocdepa — oOumieruianerapnas oOosiouka 3emiid, A€ CYIIECTBYET WIIU
CyIlIeCTBOBAJIA XM3Hb. Pa3BuTHe npenacraBieHuit o 6uocdepe B Tpynax 3. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mocdeps u €€ cocras. Kusoe
BeIIeCTBO Orocdepsl U ero QyHKIUH.

3aKOHOMEpPHOCTHU cylecTBOBaHMs Ouocdepsl. OcobeHHoCcTH OHMocdepbl Kak
rio0anpHOM sKocucTeMbl. [luHamuueckoe paBHOBecHe B orochepe. KpyroBopotst
BEIIECTB U OMOr€OXMMUYECKUE IUKIBI (Yriaepoja, a30Ta). PUTMUYHOCTD sIBJICHUI
B Omocdepe.

3onansHOCTh OWocheprl. [lonsatne o Ouome. OCHOBHBIE OWOMBI CYIIH:
TYHJpa, XBOMHBIE JIECa, CMENIAaHHBIE U IHPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHHBI,
MyCTHIHU, TPOIIUYECKHUE JieCca, BICOKOTOPhs. KnuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U PyHKIHUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIr0 MOTEHIMaIa U
Oonoc@epHbIX PYHKIUH.

JemoHCcTpanumn

[Toprpetsr: B. U. Bepnaackuid, 3. 3rocc.

Tabmumer u cxembl: «I'eocdepnl 3emnn», «KpyropopoT a3ora B IPUPOJIEY,
«Kpyrosopor yrnepoga B mnpupone», «KpyroBopor kucnopoma B mpupoae»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymn», «Knumaruueckue
nosca 3emum», «Tynapay, «Taira», «Cmemannsii nec», «llIupokonucTBeHHBIN
necy, «Crenb», «CaBanHa», «IlycTbiHsy, « Tponmudeckuii aecy.

O6opynoBanue: repOapruu pacTeHUM pa3HbIX OMOMOB, KOJIJISKITUN KUBOTHBIX.

Tema 11. YesioBek u okpyxawiuas cpeaa

OKOJIOTUYECKUE KpPHU3UCBl W WX IMPUYMHBL. Bo3AeicTBHE YelloBEKa Ha
ouochepy. 3arps3HeHHE BO3IYIIHOM cpeapl. OxpaHa BO3Ayxa. 3arps3HEHHC
BOOHOM cpeabl. OxpaHa BOIOHBIX pecypcoB. Paspymenne mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KIuMara.

AHTpOIIOTEHHOE BO3JEHUCTBUE HA PACTUTENBHBIN U KUBOTHBIN MHUp. OxpaHa
PaCTUTENIBHOTO U KMBOTHOTO MHpa. OCHOBHBIC MPHUHIMIBI OXPaHBl MPUPOJIBI.
Kpacusle kamru. Ocobo oxpansiemble npupoanbie Tteppuropun (OOIIT).
Boranuyeckue caabl U 300J10THUECKUE TTAPKHU.

OCHOBHBIE TPUHLMIBI YCTOMYUBOTO Pa3BUTHSL UYEIOBEUECTBA U MPHUPOJIBIL.
PanvoHanbHOE  MPUPOAOIONB30BAHUE W COXpaHEHUE  OHOJOTHYECKOTO
pazHooOpasust 3emumn. OOIMEe 3aKOHOMEPHOCTH TJI00ABHBIX DKOJOTHYECKUX
Kkpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MTOCIIEICTBHS.

Pa3zBuTne METONOB MOHHUTOPUHIA pa3BUTHSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezaroujeti u
KOHKYPEeHmMOoCnocobHoul 3Hepeemuke. buonocuueckoe pasnoobpasue u ouopecypchi.
Hayuonanvnvle ungopmayuonnvie cucmemvl, odecneuusarowue O00CMyn K
ungopmayuu nO  COCMOSHUIO OMOENbHbIX 6U008 U 9Kkocucmem. (OcHOBbI



IKOpeadburumayuy dKocucmem U cnocob6o8 060pbOvLl ¢  OUONOBPENCOECHUAMU.
Pexoncmpykyus mopckux u nazemHvlx IKOCUCEM.

JdeMoHCcTpauu

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHe
rugpocdepnl», «3arps3HeHue MouBbl», «llapHukoBbii  3ddexT», «Ocobo
OXpaHsieMbI€ TPUPOJIHBIC TEPPUTOPUN», «MOJIeNI YyIIPaBIIEeMOT0 MUPa».
Oo6opynoBanue: (ororpaduu OXpaHIEeMbIX pacTeHUH U KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTH peTHOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHUOJIOTMX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
oOydJaronuMucs MpoTpaMM  CpeaHEro o0Imero oOpa30BaHUS: JIMYHOCTHBIE,
MeTarnpeAMETHbIE U TTPEIMETHBIC.

B cTpykType JTUUHOCTHBIX PEe3ylabTaTOB OCBOCHUSI MPOTrpaMMBbl 110 OMOJIOTUU
BBIJICJICHBI CIIEYIONIME COCTABISIONIME: OCO3HAHUE OOYYaIOIMIMMUCS POCCUICKON
IrPpaXXIAaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIPEACNICHUIO, Haluyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yenenanpaenennoe paszeumue BHYTPEHHUX YOEXKIEHHM JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPAAMIMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH [IEHHOCTHO-CMBICJIIOBBIMM YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO0  00pa3oBaHUsl, Haauyue NPABOCOSHAHUS  IKOJIOTHYECKOU
KYJBbTYPBbI, CNOCOOHOCMU CMAasumb 1IENN U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrPAMMBI IO OWOJIOTHU JTOCTUTAIOTCA
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMH I[EHHOCTSMH, NMPUHATHIMH B OOILECTBE MpaBWJIAMU U HOPMaMU
MOBEJEHUSI U CHOCOOCTBYIOT IIpolieccaM CaMONO3HAHUSA, CAaMOBOCIUTAaHUSA H
CaMOpa3BUTHsI, Pa3BUTUS BHYTPEHHEW MO3WUIUM JMYHOCTH, NATPUOTHU3MA U
YBaKECHHS K 3aKOHY U IMPABOIMOPAIKY, YETOBEKY TpyJa U CTaplIieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KCHHS, OCEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICIUIO U
TpaJMIMsM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepauuu, npupojsie u
OKpYJKaroIEn Cpele.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUs Yy4eOHOro mpenMera «buomorusny
JOJIKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
OMbITa M ONbITa JIEATEILHOCTH B IMPOILIECCE pPealn3alii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATENBHOUN AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIIerocsi Kak akTHBHOTO U
OTBETCTBEHHOTI'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHUE
3aKOHA Y MPAaBOIOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH TIPU CO3JIaHUU
y4eOHBIX TPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIBHBIX 3a/a4, BHITOJHCHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsATh COOCTBEHHYIO TO3UIMIO 1O OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM >KU3HU U OOBSICHATH €&;

YMEHUE YYUTBIBAaTh B CBOMX JIEHCTBUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOCH C pa3HbIMU YOEKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/]a4, YBaXUTEIbHOTO
OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB MpPH OOCYKJICHHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COAEePKaHNUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN NEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTD pOCCUCKON rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA, YBAXXECHHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH MEpPEN
Pomuuoi, ropmoctu 3a cBOM Kpail, cBOW PoaumHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
noCTUX)eHusiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIaJ POCCUMCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OHWOJIOTHUH, TOHMMAaHUs 3HAYCHUS OHOJIOTUM B IIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CiyeHHUio u 3ammurte OTeuyecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUMCKOrO HAPOa;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBEICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO OyaylIero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TNPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUYAs ACTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILLIECHHUIA;

NOHMMAHUE AYMOLMOHAIBHOTO BO3ICHCTBHS )KMBOM MIPUPOIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BocnUTAHUS, (POPMHUPOBAHHS KYJIbTYPbI 310POBbs U
IMOLMOHAJIBHOIO 0JIaromoJIy4ns:

NOHMMAaHUE U peau3alus 3J0pOoBOro M 0Oe30macHoro obpasza KU3HU
(3mopoBoe  mHTaHWE, COOJIOJEHWE TUTHEHUYECKUX TPaBHWI M HOPM,
cOQIaHCUPOBAHHBI PEXUM 3aHSATUH UM OTAbIXa, peryisipHas ¢uznueckas
AKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOILIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 3710POBBIO;

MOHMMaHUE [EHHOCTH TPaBWJI WHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOr0 MOBEICHHS B CUTYalLUX, YTPOKAIOIIHNX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HaHWE TOCIEACTBHIA W HENPUATHS BPEIHBIX NMPHUBBIYEK (YIMOTPEOICHUS
QJIKOTOJIsI, HAPKOTHKOB, KYpEHUSI);

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLHAIBHOMU
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIHHO
BBITMIOJIHATH TAKYIO J€ATEIIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam MpoPecCUOHANbHON AESITEeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOpP Oyaymied npodeccun U peanru30BbIBATH
COOCTBEHHbBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IKOJIOTHYECKOT0 BOCTIMTAHMSI:

HKOJIOTMUECKU 11e7eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHHE YPOBHS HSKOJIOTMYECKOW KYyJbTYypbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYNKOB M OIEHKM MX BO3MOXHBIX IOCIEACTBUM Jid
OKPYIKaroIIEH CPEBIL;

OCO3HaHUE TI00ATBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TyTed uxX
peuIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpEeTaeMble NpPU HU3YYEHUU OUOIOTUU
3HAHUS W YMEHHUS TpH pEHIeHUU MpoOJeM, CBSA3aHHBIX C PpalMOHAIBHBIM
IPUPOAONOIB30BaHNEM  (COONIOIEHWE  TpaBWJ  MOBEACHHUS B MPUPOJE,
HaIlpaBJCHHBIX HA COXPAHEHHWE pPABHOBECHUS B HKOCUCTEMAX, OXPAaHY BHJIOB,
AKOCHCTEM, OMochepnl);

AKTUBHOE HENpUATHE JEWCTBUM, NPUHOCAUIMX BpPEN  OKPYXKarOILIEH
NPUPOJHON Cpelie, YMEHHUE MPOTHO3UPOBATH HEONArOMPHUITHBIE HKOJIOTHUYECKUE
MOCHEACTBUSl  MPEANPUHUMAEMBIX  JEHCTBUH M TNpeaoTBpamiaTh WX,



HaJIMYK€e Pa3BUTOTO SKOJOTMUYECKOTO MBIIUICHHUS, SKOJIOTMYECKON KYIbTYpHI,
OmnbITa NEeATETbHOCTH IKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOM W COLMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOUN NEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTF MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH W OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMajore
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YWTATEIIbCKOM KYyJIbTYpPbl KakK CpElICTBa
B3aMMO/JICUCTBUS MEXTY JIFOJIbMHU U TTO3HAHUS MUPA,;

MOHMMaHue crneuuPuk OUOJOTUM KaK HayKd, OCO3HAHHS €€ pojau B
(OpMHUPOBAHUU PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3[IaHUU IIEJOCTHOTO
IpEACTaBICHUs] 00 OKPYXKAaIOIIeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEOBEKA U
oOlecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHUH MpodiieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU JJI1 COBPEMEHHOW LMBWIM3ALUU:
oOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTb PECYpCHbIE MpPOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOUCKA IMyTEH BBIXOJIA M3 III00ATBHBIX SKOJOTUYECKUX MPOOIEeM U
o0OecrieueHus  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OWOJOTHYECKUX 3HAHUM B IEJSIX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM 4yacTu (yHKUMOHAIBHOM IPpaMOTHOCTH OOydarolmmxcs, (popmupyeMoi
MIpU U3Y4YEHUH OMOJIOTUH;

MMOHMMAaHUE CYIIHOCTA METOJ0B MO3HAHMS, UCMHOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM HCIOJb30BaTh IMOJy4aeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHS SBICHHM OKPYKAIOIIETO MHPA M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEeHUE JefaTh OOOCHOBAaHHBIE 3aKIIOYEHUSI HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JTAaHHBIX C IEJIbI0 MOTYYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHust mpo0JIeM B pealbHbIX KU3HECHHBIX CUTYaIIHSIX;

OCO3HAHHME I[IEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
IPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIBbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHMIO, K AKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHWUW MO OWOJOTHU B
COOTBETCTBUU c YKU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJibTaThl OCBOEHUs ydeOHoro npeamera «buomorus»
BKJIIOUAIOT: 3HayUMble 711 (OpPMHpPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS
MEXKIUCIUTUITMHAPHBIE (MEXIPEIMETHbIE) OOILIEHAYUYHbIE MOHATHS, OTpPaXKAaIOIUe
[EJOCTHOCTh HAyYHOM KApTUHBI MHpa W CHEeUUPUKY METOJIOB TO3HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPrusi, SBJICHHE, IPOLece,
CUCTEMA, HAay4HbId (DAKT, IPUHIMI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpU,
UCCIIeZIOBaHUE,  HAONIOJCHWE, W3MEPEHUe, OKCIEPUMEHT U  JApYyTHeE);
YHUBEpCallbHbIe y4cOHbIC JieiicTBUs (IO3HABATENbHBIC, KOMMYHHKATHBHEIC,

PEryJISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJbHOM KOMIETEHUMH OOy4YaroIMXCAd; CIIOCOOHOCTH
00yJaromuxcs MCIIOJIb30BaTh OCBOCHHBIE MEXTUCITUTUTMHAPHBIE,

MHPOBO33PEHUECKNE 3HAHWS W  yHHUBEpCaJbHBbIE Yy4YeOHBIE JCHCTBUS B
MO03HABATEJIbHON U COLIMAIbHON TIPAKTHUKE.

B pesynpraTte u3ydeHHss OHOJOTMM Ha YPOBHE CpEIHEro OOILero
oOpazoBaHusi y oOywaromierocs OyayT chOpMUPOBaHbI  MO3HABATEIIHHBIC
yYHUBEpCaIbHbIC YUCOHBIC NEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
JICUCTBUS, pETYJISTHUBHBIE YHUBEpCAIbHBIE Y4YeOHbIC JCWCTBUSA, COBMECTHAS
JeSITeNIbHOCTbD.

MeTtanpenmMeTHbie pe3yibTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
o0Opa30BaHUs 10JKHBI OTPAXkKaTh:

Ogunanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMMU:

1) 6azoBble JIOTMYECKHE AeliCTBHUS:

CaMOCTOSITENIbHO  (pOpMyIHpOBaTP U aKTyaJu3upoBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIICHHUS
(aHanM3a, CHHTE3a, CpaBHEHUS, KiacCU(UKAIIUH, 0000IIEHHS), paCKPbIBATh CMBICIT
OMOJIOTUYECKHUX TOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMU TIOHATHSIMH);

OTIpeNIeNIATh IEeNMU JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX
JTOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTH C MTOCTABJICHHBIMU LEJISIMH;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS 711 O0BACHEHUS! (PaKTOB U SBJIICHUM
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHAYKTUBHBIC, ICIyKTUBHBIC, II0
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX
SBJICHHSX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

OPUMEHATh  CXEMHO-MOJENbHbIE  CpEICTBa Ml MPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€i U OTHOUICHHHM B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  poAa,  BBIIBIEHHBIX B Pa3IMYHBIX
MH(OPMAILMOHHBIX HCTOUYHUKAX;

pa3pabatrbiBaTh IUIAH PELICHUs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINUXCS
MaTepUAIBbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B AESATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEICTBUN J€ATEIbHOCTH;

KOOPIMHHMPOBAaTh W  BBIIOJNHATH pabOTy B  YCIOBUSAX  PEAIBbHOrO,
BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE NPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIIe0BATEIbCKUE TeliCTBHUS:

BJIQJIETh HaBBIKAMHU YYEOHO-HUCCIIEA0BATEILCKOW U MPOEKTHOM NeATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus Npo0seM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METO/IOB MTO3HAHMUS;

UCIIOJIB30BaTh PAa3JIMYHBIE BHJBI JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO
3HAaHUS, €ro HHTEpHpeTaluuy, NpeoOpa3oBaHUI0O U TNPUMEHEHUI0 B Y4E€OHBIX
CUTYAIUSIX, B TOM YHCJIE IIPU CO3AaHUH YYEOHBIX U COLUAIIBHBIX MPOEKTOB,;

(opMHpPOBaTh HAY4YHBIA TUIT MBIILIEHUS, BIAJETh HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOJAMU;

CTaBUTh W (HopMyIupoBaTh COOCTBEHHBIE 3aladyd B 0Opa3oBaTEIbHOMN
NEeATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pEIICHMs, HAaXOAUTh apryMEHThl ISl JOKa3aTesbCTBa
CBOMX YTBEPXKACHU, 3aaBaTh NapaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAJIM3MPOBATh IIOJIYYCHHBIE B XOJ€ PpEUICHUS 3aJadd  pe3yJIbTarhl,
KPUTUYECKHA OLEHUBATH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH NPUOOPETEHHBIH OIBIT;

OCYUIECTBJISTh LI€JICHANIPABICHHBIM TOMCK IEpeHoca CPEelCTB M CHOCOO00B
JeHCTBUS B MPOPECCHOHATIBLHYIO CPENy;

YMETh TMEPEHOCUTh 3HAHUSI B IMO3HABATEIbHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHEIEATEIbHOCTH;

yYMETh MHTErPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEH, Npeajararb OPUTHHAIBHBIE MOAXOABl U PELIEHUS,
CTaBUTh MPOOJIEMBI U 3a7a4u, JOMYCKAIOIINE aJbTePHATUBHBIEC PEIICHUS.

3) pabora ¢ nnpopmanue:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(popMaIun (TekcTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTepaType, OWOJIOTUYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NIaHHBIX, B MHTepHeTe), aHaIM3HpPOBATH



MH(OPMALIUIO PA3IUYHBIX BUJIOB U (POPM IMPEACTABICHUS, KPUTHUYECKH OLICHUBAThH
e€ JI0CTOBEPHOCTh U HETPOTHUBOPEUNBOCTH;

(bopMyIHpOBaTHh 3aIPOCHl U MPUMEHSTH PA3JIMYHBIE METOJbI MPU TOUCKE U
otbope Omosiormueckor mH(pOpMaIuu, HEOOXOAUMON IS BBHITOJTHCHHS YICOHBIX
3azay;

npUOOpETaTh OMBIT HCIOIB30BAaHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi{, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3INUHBIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BBIOMpATh  ONTUMaJbHYIO  (OpMy  MpeACTaBICHHS
Ounosornyeckor nHGopManuu (Cxemsbl, rpaduKH, TUarpaMmbl, TaOJIUIbI, PUCYHKU
u JIpyroe);

UCIIONb30BaTh HAY4YHBIM S3BIK B KadecTBe CpeacrBa npu pabore ¢
Ouosornueckord MHGOpMAaIME: MPUMEHSTh XUMUYECKHE, (U3HYECKUE U
MaTeMaTUYeCKUe 3HAKU M CHMBOJBI, (hOpMyIbl, aOOpeBHaTypy, HOMEHKIATYpy,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEACTBA
HarJIsAHOCTH,

BJIQJCTh  HAaBbIKAMU  pAcClHO3HAaBaHWs M 3alIUTBl  MH(OpMaLuH,
MH(OpPMaMOHHOW 0€30MMaCHOCTH JIMYHOCTH.

OgiajeHne YHMBEPCAJIbHBIMA KOMMYHMKATHBHBIMH 1eliCTBUSIMM:

1) o6menne:

OCYUIECTBJISITh KOMMYHHUKAIIMU BO BCeX cpepax *KU3HH, aKTUBHO YHACTBOBATh
B JMAJIOTe€ WJIU JIMCKYCCUU MO CYIIECTBY OOCYX IaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBIOJIHEHHS IMpeaaraeMou
3aJlauM, YYUTHIBaTh MHTEPECHI U COINIACOBAHHOCTh MO3MIMM JPYTUX YYaCTHHUKOB
JMaiora Ui JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEICTBA OOILIEHUS, MOHUMATh 3HAYEHUE
COLIMANIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIIHH,
YMETh CMSTr4aTh KOH(DIUKTHI U BECTU NIEPETOBOPHL;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOLICHUS U B3aMMOJCHCTBHS, MOHUMATh
HaMEpEeHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECeTHUKY
1 B KOPPEKTHOH hopme (PopMyIupoBaThH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeIbHOCTb!

NOHUMATh U HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHAWBUAYAIbHON
paboThI IPU PEIICHUU OUOJOTUUECKOUN TTP00JIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUSI TPYIIOBBIX (POPM B3aUMOACUCTBUS P PELICHUH yueOHOU 3aauH;

BBIOMpATh TEMATHKy U METOJAbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO YJIeHA KOJUIEKTUBA;



IMPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOpPJIMHUPOBATh JCUCTBUS MO €€ IOCTHKEHUIO: COCTAaBJISITh IUIAH JICWCTBUM,
pacmpeieniaTb pojd C Yy4€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAadye€CTBO CBOEr0 BKJIAJa M KaXJOro y4YacTHHMKAa KOMAHIbI B
oOIIHii pe3ynbTat mo pa3paboTaHHBIM KPUTEPHUSIM,

npeayiaraTb HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3UIUU HOBU3HBHI,
OpUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TO3UTHUBHOE CTPATETUYECKOE IMIOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OBJaieHne YHUBEPCATbHBIMH PeryJISITUBHBIMHU A€ICTBUSIMM

1) camoopranu3anusi:

UCIIONb30BaTh OWOJOTMYECKUE 3HAHUS [UIS BBIABICHHUS MpoOJeM U HX
pEIICHUS B )KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU IIEeJIEBbIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JECMCTBUSX M MOCTYIKaX IO OTHOIIEHHWIO K >KUBOM MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JI€SATEIbHOCTD, BBISBIIATH
poOJIEMBI, CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEeSATEAbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IUIAaH pElIeHUs MpoOJjemMbl ¢ yu€ToMm
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENMOUYTECHU];

JaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacIMpsITh paMKU y4€OHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX PEANOYTEHUH;

7ieJ1aTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIeHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHUIO HIMPOKOW JPYAUIMH B
pa3HBIX O00JaCTSIX 3HAHWM, TMOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHBIA U
KyJbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJeKCUM KaK  OCO3HAHMS
COBEpILIAEMbIX JEHUCTBUH W MBICIHUTENBHBIX MPOLECCOB, UX PpE3yJIbTaTOB U
OCHOBaHM, UCIOJIB30BaTh MPUEMBI pedieKcHH Uisl OLEHKA CUTYallluH, BbIOOpa
BEPHOT'O PELICHHS;

YMETh OLEHHUBAThb PHUCKA M CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO HUX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M aApPryMEHTBHl JPYyTHX IIpU aHAIW3E PE3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHATHE ceDdsT M APYTHX:

NPUHUMATDH ce0s1, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI W apPryMEHTBHl JPYyTHX IIPU aHAIW3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M NPABO JIPYTUX HA OLUIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € O3UIUH JIPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJ/IbTATDBI

[IpenmetHbie pe3ylbTaThl OCBOCHUS COJIEpXKaHUS ydeOHOro TmpeaMmeTa
«buonorus» Ha yriyOJIEHHOM ypOBHE OpPHEHTHPOBAaHBI Ha oOecleyeHue
npodusibHOro  00ydeHHusi  oOydaronuxcsi  Owosorud. OHHM  BKIJIIOYAIOT:
cnenuduueckue st OMOJIOTUU HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUM 10
OCBOCHHUIO, MHTEPHpPETAIIMU U TPeoOpa30BaHUIO 3HAHUM, BUIBI JIESITEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUM W UX MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX, a TaKXKe B
peanbHbIX KU3HEHHBIX CUTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI 110
roJiamMm U3y4eHus..

[IpenMeTHBIE pe3yabTaThl OCBOSHUS y4ueOHOTO Tpeamera «buomorus» B 10
KJacce OJDKHBI OTPaXaTh:

c(hOPMHUPOBAHHOCTh 3HAHMH O MECT€ W pPOJM OHOJOTHHM B CHCTEME
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHHM €CTECTBEHHO-HAYYHOW KApTUHBI MUpPA, B
MO3HAHUU  3aKOHOB TPHUPOJALI M  PEIIeHWH TMpoOJieM  palMOHAIBHOTO
MPUPOIOIOIL30BaHNS, O BKJIAJIE POCCUMCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMoJIOTHY,

BJIQJICHUE CHCTEMOM OWOJOTMYECKHMX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAIOIIMEe OHOJOTHYECKUE TEPMHHBI M TMOHSATHS (KU3Hb, KJICTKa,
OpraHu3M, MeTa00JIM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEZICTBEHHOCTh, M3MEHYHMBOCTh, POCT M Pa3BHTHE), OHMOJOTHYECKHUE TEOPHUH
(xnetounas teopus T. IBanna, M. lllnelinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HacieactBenHoctd T. Moprana), ydyenus (H. M. BaBumoBa — o meHTpax
MHOT0OOpa3usi W NPOUCXOXKJICHHS  KYJIbTYPHBIX  PAcTCHHM),  3aKOHBI
(emMHOOOpa3usi TOTOMKOB TEPBOTO IMOKOJIEHUS, PACIICIUICHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOrO HacienoBaHus [. MeHagens, TOMOJOTMYECKUX PSAIOB B
HACJIEACTBEHHOM M3MEHYHUBOCTU H. n. Bagunoga), MIPUHLUIIBL
(KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOI'O IO3HAHHUS, HUCIIOJIb3YEMBIX B
OMOJIOTUYECKNX HWCCIEAOBAHUSAX JKUBBIX OOBEKTOB (OmMHMCaHWE, W3MEpPEHUE,
Ha0II0/IeHNe, IKCIIEPUMEHT);



YMEHHE BBIJCISATH CYIIECTBEHHBIE MPU3HAKHU. BUPYCOB, KJIETOK MPOKAPHOT U
HYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, TpuOOB, PaCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pacTeHUl, KHUBOTHBIX, 4YEJIOBEKa, IPOIECCOB >KU3HEACATEIbHOCTH,
MPOTEKAIOIUX B OpraHU3Max PacTEeHHi, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IpoIleccoB: OOMeHa BemiecTB (MeTaboIu3M), TPEBPAIICHHS YHEPTHH, OPOKCHHS,
aBTOTPO(HOrO U T€TePOTPO(HOrO TUMOB NMUTaHMs, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, rameroreHesa, SMOpHUOreHe3a, MOoCTIMOPUOHATLHOTO Pa3BUTHS,
pa3MHOXXEHHSI,  WHIWBUAYaJbHOTO  pa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aUMOJICICTBUS T'€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTAHABIMBATh B3aUMOCBSI3U MEXKJYy OpPraHOMAAMM KIETKH U UX
(GYHKIIUSMH, CTPOCHHEM KIETOK pa3HbIX TKaHEWM W WX QYHKIHSIMH, MEXIY
OpraHaMM W CHUCTEMaMH OPTraHOB Yy pPACTEHUMH, >KMBOTHBIX U YEJOBEKa M HX
(GYHKIIUSAMH, MEXAY CHCTEMaMHU OpPraHOB M WX (PYHKIMSAMH, MEXKIY STarnaMu
oOMeHa BEIECTB, ATallaMU KJIETOYHOTO [UKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOIO PAa3BUTHS, F€HOTUIIOM U (DEHOTHUNOM, (EHOTUIIOM U
dbakTOopamMu cpeibl OOUTaHUS,

YMEHHE BBISBISATH OTIIMYUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM UHCJIE
pacTEeHMI, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIIOJIb30BaTh COOTBETCTBYIOIIUE apPryMEHThl, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JJISl IOKA3aTebCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYI,

YMEHHE peliaTh OMOJIOrMUecKHe 3aa4H, BbISBISATh IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIY UCCIIeAyeMbIMUA OMOJIOTUYECKUMU MPOIIECCAMU U SIBJIICHUSAMH, J€J1aTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHUH TOTYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH J1A0OpPATOpPHBIE M MPAKTHYECKUE padoOThl, COOJIIOIATH
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAO0BaAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMymHpysl IIeb HCCIEAOBAHUSA, aHATU3UPOBATH IOTYYCHHBIC
pe3yNIbTaThl U JeN1aTh BBIBOJIBI,

YMEHHUE Y4YacTBOBAaTh B Y4EOHO-HCCIEIOBATEILCKOM padoTe Mo OHOJIOTHH,
HKOJIOTMM M MEAULIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEIACTaBISATh  TOJMYYEHHBIC  PE3yNbTaThl HA  YYCHHUYECKHX
KOH(epeHIHsIX;

YMEHHE OIICHUBATh OSTHYECKHE acCMeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OWoNorMM W MeAMUUHBI  (KJIOHUPOBaHHWE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHUE, HAIMPABICHHOE HM3MEHEHHE IeéHOMa M CO3JaHHE TPAHCTEHHBIX
OpPTaHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccuoHaNIbHON
NEATEeIbHOCTH B 00JacTU OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTMH, BETEpUHAPUH,
CEJILCKOTO XO35MCTBA, MUIIEBON MPOMBIIIIICHHOCTH, YIIyOJsiTh MO3HABATEIbHBIN
WHTEpEC, HApaBlIeHHBIA HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IPOJOJDKEHHE  OMOJIOTMYECKOro 00pa3oBaHUsi B OpPraHM3alUsAX  CPEIHEro
po(hecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
KJlacce TOJKHBI OTpaXKkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeECTe M poJM OHOJIOTMM B CHCTEME
€CTECTBEHHbIX HAayK, B (OpPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHUpA, B TO3HAHUU 3aKOHOB TPUPOJBI U PEHICHUH JKOJIOTUYECKUX
npo0yieM YeJIOBEYeCTBA, a TaKXK€ B PELIEHUH BOIPOCOB PAllMOHAIBHOIO
MPUPOIONOIB30BaHNUsA, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIa/l€ POCCUMCKHX U 3apyOECKHBIX YyUEHBIX-OUOJIOIOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJETh CHCTEMOW OMOJIOTMYECKHX 3HAHMM, KOTOpas BKJIKOYAET
OmnpeNeleHus] YW TOHUMAHUE CYIIHOCTH OCHOBOIIOJAralmnX OUOJIOTHYECKUX
TCPMUHOB W TIOHATHH (BUA, 3KOCHCTeMa, Ouocdepa), OHOIOTHYCCKUE TEOPUH
(oBosmroninonHas Teopus Y. [lapBruHa, CHHTETHYECKAs! TEOPHUS IBOJIOIMH), YUCHHS
(A. H. CesepiioBa — 0 myTsX ¥ HampaBieHHUsX 3Bomonuu, B.M. Bepaaackoro — o
ouocdepe), 3akoHbI (reHeTHyeckoro paBHoBecus JIx. Xapmu u B. BaitrOepra,
3apojsiiieBoro cxoiacrsa K. M. bopa), mpaBuna (mMunumyma 1O. JIubuxa,
DKOJIOTUYECKON MUpaMHIbI DHEPTUH), THUIOTE3bl (rumorte3a «mupa PHK» V.
['unbepTa);

yMEHUE  BJaJ€Th  OCHOBHBIMHM  METOJaMH  HAYyYHOTO  TIO3HAHUA,
MCIOJIb3YEMBIMH B OMOJIOTHUECKHUX UCCIICAOBAHUAX KHUBBIX O0BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaOIIOJICHHUE, JKCIIEPUMEHT), CocOo0aMu BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICTATh CYIIECTBEHHBIC TIPU3HAKU. BHJIIOB, OHOTEOIIEHO30B,
9KOCHUCTEM U Ouocdepsl, CTaOMIM3UPYIONMIET0, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOI'O otbopa, aJIONaTpPUIECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JBKYIIUX CHJI SBOJIOIUMN HA TeHOGOH/I MOMYJISAIIHH,
IPUCIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHusl, YepeJOBaHUsl HaNpaBJICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUHU B SKOCHCTEMAX;

YMEHHE YCTaHaBIMBaTh B3aUMOCBS3M MEXJy MIPOLECCaMH 3BOJIOLUH,
JBYDKYIIUMH CHJIAMH AQHTPOTIOTE€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX JKOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OpTraHU3MOB;

yMEHUE  BBISABJIATH  OTJIMUUTENbHBIE  TMPU3HAKUM  JKUBBIX  CHUCTEM,
NPUCIIOCOOJIEHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aUMOCBSI3€ OpPraHM3MOB B  COOOILECTBax,
AHTPOTIOTEHHBIX M3MEHEHHH B SKOCUCTEMaX CBOCH MECTHOCTH,;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJHKY JJI J0Ka3aTebCTBAa POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOMTaHUS, €IUHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHHs MHOrooOpas3us BHIOB U
AKOCHUCTEM KaK yCJIOBHSI COCYIIECTBOBAHUS MPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peniaTh OMOJOTHYECKHUE 3a]aui, BBISIBISTh TPUUYNHHO-CIICACTBCHHbBIC
CBSI3M MEXY UCCICTYEMBIMH OMOJIOTHYECKUMH TIPOIECCAMH | SIBJICHUSIMH, JIEIaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHUH MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJHATH J1A0OpPATOpPHBIE M MPAKTHYECKUE padOThl, COOJIIOIATH
MpaBwiIa Mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PY10BAaHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, TMPOBEPSITh HMX HSKCHEPUMEHTATbHBIMU
cpeacTBamu, (opMynupysl II€JIb HCCIEAO0BaHUSA, aHaJU3UPOBATH IOJTYYCHHbIE
PE3yNbTaTHI U JeNIaTh BBIBOIBI,

YMEHHE Yy4acTBOBaTh B Y4e€OHO-HCCIIEIOBATENbCKON paboTe Mo OMOJIOruu,
HKOJIOTMM M MEIWIIMHE, TPOBOANMOIN Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TOPEICTaBIATh  IOJYYEHHBbIE  PE3yJbTaThl HAa  YYEHHMYECKHX
KOH(pepeHUHsIX;

YMEHHE OIICHUBATh TUIIOTE3bI M TEOPUHU O MPOUCXOXKACHUN JKU3HH, YE€TIOBEKa
U UYEJOBEUECKHUX pac, O MPUUYMHAX, MOCIEJACTBUSAX U CHOCO0ax MpeAoTBpallleHus
rI00abHBIX U3MEHEHUH B Onocdepe;

yMEHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOP Oynaymieil mpodeccuoHaTbHON
AESTEIIbHOCTH B 00JIaCTH OMOJIOTHH, SKOJOTHH, TPHUPOIOTIOIH30BAHIS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPHUHAPUH, CEIBCKOTO XO34WCTBA, MHINEBOMN
IIPOMBIIIUICHHOCTH, YTJIYOJISITh TIO3HABATEJIbHBIA HWHTEPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIICH  mpodeccud U TPOJOJDKEHHUE
OMOJIOrUYecKoro o0pa3oBaHKs B OpraHU3ALMUAX CPEAHEro MpPOoPEecCUOHANIBHOTO U
BBICIIIETO oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB 1 TeM (uu¢poBbIe)
Ne i/ KonTposbnbie | IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI pecypebi
1 buonorus xak Hayka 1 0 0
2 JKuBbIe cuCTEMBI M X H3yYEHUE 2 0 0
3 buonorus knerku 0 0.5
4 XHAMHYECKash OpraHu3alus KIETKU 10 1 1
5 Crtpoenue u GyHKIMH KIETKU 8 0
6 OOMeH BellecTB U NpeBpallleHue SHEPTUU B 9 0 1
KIIETKE
7 Hacnez[cmemfas[ uH(popManus u 9 1 05
peanu3zanus e€ B KIeTKe
8 JKW3HEHHBIN UK KIETKU 6 0 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3sMHOkeHME U pa3BUTHE OPraHU3MOB 8 0 1.5
11 ['eneTnka — HayKa O HACJIEICTBEHHOCTH U ’ 0 05
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTU HACIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 1
14 I'eneruka yenoBeka 3 0 0.5
15 Cenexnus opraHu3MOB 4 0 1
16 buortexHonorHs U CHHTETHYECKAss OMOTIOTHS 4 0 0
17 PesepBHoe Bpemst 1 0




OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

14.5




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB 1 TeM (um¢ppoBbIe)
Ne n/m KonrpoJubneie | Ilpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
1 3apoxkIeHNe U Pa3BUTHE 3BOIOIIMOHHBIX 4
IPEJCTaBICHUI B OHOJIOTUU
MukposBontonus U €€ pe3ynbTaThl 14 2
Maxkpo3Bosronus U €€ pe3yabTarhl 6
[IpoucxoxaeHue u pa3BUTUE KU3HU Ha
4 P 8 P 15 15
3emiie
5 [Ipoucxoxaenne 4enoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUsl — HayKa O B3aHMOOTHOILIEHUSX
6 OpPraHU3MOB M HaIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpenon
OpraHu3msl 1 cpesia 0OMTaHUsS 1.5
DKOJIOTHS BUAOB U MOMYJISALUN 0.5
DKoJ0rus COOOIIECTB. DKOIOTHUECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rnmobanbHas skocucTemMa
11 UYenoBek u Okpyxaromias cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
H3ydeHusl

JIeKTPOHHBbIE
uudposbie
o0pa3oBaTejbHbIE

pecypcsl

buosnorns kak KOMIIEKCHAS HayKa U KaK
4aCTb COBPECMCHHOI'O 06H_[6CTB8.

JKuBrle cucTeEMBI U UX CBOMCTBA

YPOBHeBaﬂ opraHnu3anus XHUBbIX CUCTCM

HcTopus OTKPBITUS U U3yYEHUS KIETKU.
Kiterounas Teopus

MeTonabl MOJIEKYIIIPHON U KIETOYHON
6uonoruu. [IpakTrueckas paborta
«M3yueHue MeToA0B KJIETOUHOI Onosioruu
(xpomatorpadus, nexrTpodopes,
nuddepeHuanbHoe HeHTpUyrupoBaHue,
[TLIP)»

0.5

XUMHYECKUHN COCTaAB KIETKHU

MuHnepalibHbI€ BEIeCTBa KIETKH, UX
Ouosoruyeckas poJib

OpFaHI/IquKI/Ie BCIICCTBA KJICTKH — OCIKH.

Jlaboparopnas pabota «OOHapyKeHHE
0OEJIKOB C MOMOIILI0 KaYeCTBEHHBIX
peaKkuuii»

0.5

CgoiicTBa, K1accupuKanys U GyHKIUNA
0enKoB




10

Opranuyeckue BEIecTBa KIETKH —
YIIIEBOJIbI

11

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKU —
JIMITU ABI

12

Hyxkneunossie kucnorsl. JIHK u PHK.
Jlaboparopnas pabota «MccnenoBanue
HYKJICHHOBBIX KUCJIOT, BBIZICJICHHBIX U3
KJICTOK Pa3JIMYHbIX OPraHHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [lpyrue
nykieosuarpupochatsr (HTD)

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUIITOMUKH,
NPOTEOMHUKHU. METO/BI CTPYKTYPHOU
Ounonoruu

15

KonTponbHas pabora

16

Tunel knetok. [IpokapuoTnyeckas kierka

17

CtpoeHne 2yKapuoTHUECKOMN KIETKH.
[TpakTuyeckas padora «M3ydyeHue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

IToBepXHOCTHBIN annapar KIETKH

19

OnHoMeMOpaHHBIE OPraHOU bl KJIETKH.
[Tpaktuyeckas padora «M3yduenue
JBUKECHHUS LIUTOILIA3MBI B PACTUTENBHBIX
KJIETKaxX»

0.5

20

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU:
MHUTOXOH/IPHH, TUIAcTH 1Bl JlabopaTtopHas
pabota «/ccnenoBanue Ia3Moau3a u
JIETIIa3MOJIN3a B PACTUTENBHBIX KIETKAaX»

0.5




21

HememOpannble OpraHoOH bl KIETKH

22

Crpoenuie u GyHKIUY sipa

23

CpaBHHTENbHAS XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopatopHas padora
«/3ydyeHune cTpoeHus KIETOK pa3IMyHbIX
OpPIraHU3MOBY

0.5

24

AcCUMMIIALMS U AUCCUMMIIALIUS — JIBE
CTOpOHBI MeTaboau3Ma. Tumbsl ooOMeHa
BemecTs. JlabopaTopHas pabota
«M3ydyeHune KaTamuTHYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMEpPe aMuIa3bl WIH
Karanasbl)»

25

DepMEHTATUBHBIN XapaKTep Peaklui
KJIETOYHOro MeTabosn3ma. JlaboparopHas
pabota «M3yueHue GpepMEeHTaTUBHOTO
pacuIeIUIEHUs IEPOKCUAA BOJOPOa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOphl U OENKU-UHTUOUTOPBI

27

ABTOTpOGHBIN TUII OOMEHA BEIIECTB

28

dorocunres

29

Xemocunres. JlaboparopHas pabota
«CpaBHeH#ue mpoieccoB GOTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AnHaspoOHbIe OpraHu3Mbl. Buabl 6posxeHust.
JlaboparopHnast pabora «CpaBHeHHE
MPOLECCOB OPOKEHUS U JIbIXaHUS»

31

AdpoOHBIE OpraHU3MBbl. DTaIbl
SHEPreTHYECKOro 0OMeHa




OHeprus MEMOpPaHHOTO TpaIueHTa

32 npotoHoB. Cunte3 AT®: padora 0
npoToHHON AT®-cHUHTAa3HbI.

33 Peaknuu MaTpu4HOrOo CUHTE3a

34 Tpanckpunuus — matpuunbiii cuate3 PHK

35 Tpancsiius u e€ dTarnbl

36 KoaupoBanue aMmuHOKHCIOT. Poitb 0
pubocoM B OMOCHHTE3E OenKa

37 Opranu3anys reHOMa y MPOKAPHOT 0
IYKapHOT

38 MosekyssipHble MEXaHU3MbI SKCIIPECCUU 0
TCHOB Y DYKapHOT
Bupycer — BHeKseTOUHBIE (OPMBI )KU3HU U

39 oOnuraTHble napazutel. [lpakTuyeckas 0.5
pabora «Co3/1anrue MOJIETTH BUpycCay
BupycHsie 3a0051eBaHNs 4eTI0BEKa,

40 JKUBOTHBIX, pacTeHnid. HanoTexHonoruu B 0
OHOJIOTUHU U METULIUHE.

41 KonrtpomnsHas pabora

42 Ku3HeHHbIN UK KIIETKU

43 Martpuunslii cunTe3 JJHK 0
Xpomocomsl. JTabopatopHast pabora

44 «M3ydyeHne XpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpenaparax»

45 Jlenenue KIeTKU — MHUTO3 0
Tumns! kierok. KaproknHes 1 IUTOKHHES.

46 JlaGopatopHnas pabora «Habmronenue 0.5

MHTO3a B KJICTKaX KOHYHKa KOPCIIKa JIyKa




(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiuust KU3HEHHOTO IIUKIIA KIIETOK

48 Opranu3M Kak euHOE 11eJI0¢

49 Tkanu pacrenuii. JlabopatopHas pabota 05
«3ydyeHne TKaHEeH pacTEHUN»
TkaHU KUBOTHBIX U YEIIOBEKA.

50 Jlaboparopuas pabota «3ydeHne TkaHen 0.5
YKUBOTHBIX)»
Opransl. CucreMsl opranoB. JlJabopatopHas

51 pabota «/3ydyeHre opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 0

53 JIBuKeHHne OpraHu3MOB 0

54 IIuranue opraHu3MoB 0

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 0
[TumeBapuTeNbHAs CHCTEMa YelloBeKa

56 JpIxaHue opraHnu3MoB 0

7 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U 0

> YenoBeKa

58 TpaHCTOPT BEMIECTB Y OPraHU3MOB 0
KpoBeHocHas cucteMa mo3BOHOYHBIX

59 ’KMBOTHBIX U YeJOBeKa 0

60 Briienenue y opranusmosn 0

61 3amura y opraHu3MoOB

62 MMMyHHas cucTema 4enoBeKa

63 PaznpaxuMocTh U perymnsuus y 0

opranu3MoB. ['yMopanbpHas perynasnus u




OHAOKpPHUHAaA CUCTECMaA

64 KonTponbhas pabora 1 1 0

65 @DopMbI pa3MHOXKEHHS OPTaHU3MOB 1 0 0

66 [TosmoBOE pa3MHOKEHUE 1 0 0

67 Meiios 1 0 0
["ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJeToK. JlabopaTopHas paboTa 1 0 05
«M3yueHue CTpoeHHs MOJTOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»
WuauBuayanbHOE pa3BUTHE OPTaHU3MOB —

69 1 0 0
OHTOTEHE3

70 3akyajKa OpraHoB U TKaHEW U3 1 0 0
3apOJIBIIIEBHIX JTHUCTKOB
Poct 1 pa3BuTHE KUBOTHBIX.

71 JlaGopartopHnast pabota «Bm;mneime 1 0 05
NPU3HAKOB CXOJICTBA 3aPO/IbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTEHUM.

72 Jlabopartopnas pabota «CTpoeHnue opraHoB 1 0 0.5
Pa3MHOKEHUS BBICIIINX PACTCHUN
HcTopusi CTAaHOBJICHUS U Pa3BUTHUS

73 1 0 0
TeHETHKHU KaK HayKu
OCHOBHBIE TIOHSITHS 1 CUMBOJIBI T€HETHKH.

74 JlabopartopHnast pabota «/[po3oduna kak 1 0 0.5
O00BEKT TeHETUIECKUX HCCIICIOBAHUI)
3aKOHOMEPHOCTH HACTIEAOBaHUS

75 NpU3HAKOB. MOHOTHOpUIHOE 1 0 0.5

ckpemBanue. [Ipaktudeckas pabora




"H3ydenue pe3yapTaToB MOHOTHOPHIHOTO
CKPEILIUBaHUA Y JPO30(PHIBL"

I_[I/ITOJIOI‘I/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

76 0
CKpELIUBAHUS

77 Ananusupyroiee ckpemurBanue. Hemomnnoe 0
JIOMUHUPOBaHUE
JluruOpuiHOE CKpelIBaHuE.

78 [TpakTnueckas pabora «M3yuenue 05
pe3yabTaTOB AUTHOPUTHOTO CKPEIIMBAHUS '
y IpO30QHITBD»

79 [{uToNOrn4YecKrne OCHOBBI TUTHOPHUIHOTO 0
CKpEIIMBaHUS
CuernieHHOe HaclieIoBaHWE MPU3HAKOB.

80 XpoMOCOMHas TEOPUSI HACIEICTBEHHOCTH. 0

81 KonrtpomnsHas pabora

82 I'eneTnka moia

83 I'eHoTHI KakK 1I€IOCTHAs CUCTEMA
['eHeTM4eCKU KOHTPOJIb Pa3BUTHS

84 pacTeHUM, KUBOTHBIX U YETIOBEKA 0
N3MeHunBOCTH TpU3HAKOB. Bubl

85 W3MCHYHUBOCTH 0

86 MopaudukanmoHHass K3MEHIUBOCTh 0
Bapuanmonssiii psa v BapraliioHHAast
kpuBast. JlaboparopHas pabora

87 «HccnenoBaHue 3aKOHOMEPHOCTEH 05

MOAU(UKAITMOHHONW U3MEHYHBOCTH.
[TocTpoeHue BapHalliOHHOTO pAsia U
BapHUAIMOHHON KPUBO»




88

I'enoTunmueckas M3MEHUYUBOCTb.
KomOuHaTuBHAs M3MEHYUBOCTD

89

MyTtanuoHHasi HK3MEHYUBOCTb.
[IpakTuueckas padota «Myranuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

KonTponbhas pabora

91

['eneruka yenoseka. [IpakTuueckas padora
«CocTaBneHue 1 aHaJau3 POJAOCIOBHOIN

0.5

92

MeTtobl MEOUIIMHCKON I'€HETUKU

93

3HauecHUE MEIHMIIMHCKOM T€HETUKH B
NpCaAOTBpAllICHUHN U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHUH YeIOBEKa

94

OCHOBHBIE TTOHATHSA CCIICKIIUH.
JlabopartopHnast pabota «13yuenue copToB
KYJbTYPHBIX PAaCTE€HUM U MOPOJ TOMAITHUX
JKUBOTHBIX»

0.5

95

MeTto/1bl ceneKInOHHON PabOTHI.
JlabopartopHnast pabota «M3yueHne MeTo0B
CENIEKIIUH PACTCHUN»

0.5

96

JlocTr>KeHMs CeIeKINN pacTeHUN U
KUBOTHBIX. [IpakTueckas padota
«]IpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4yeHHUe 1 UCII0Ib30BaHKe
TEHETHUUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTuueckas pabota
«M3ydyeHne 00beKTOB OMOTEXHOIOTUI

0.5




OcHOBHBIE HAMPABICHUS CHHTETUYECKOM

99 1 0
ouosiorun

100 XpOMOCOMHas U T€HHAs1 HHKEHEPUs

101 Memunmackrue OMOTEXHOIOTHH
PesepsHbIit ypok. IloBTOpeHue,

102 . 1 0
000011IeHrEe, cCcTEMaTU3aLHs 3HAHUI

OBIHIEE KOJIMYECTBO YACOB I10
. 102 13.5

[TPOTPAMME




11 KJIACC

KosaunyvecTBo 4acoB JJIeKTPOHHBbIE
Ne ara UppoBbIE
/i Tema ypoxka Beero Kontpoabublie | IlpakTuueckue fll3y'{el-llflﬂ :)IGI()l;l;OBaTeJILHbIe
padoThbI padoThbI pecypes:
1 OomtonmonHas teopus Y. Jlapsuna 1
5 JIBH>KyIIME CHIIBI ABOJIFOIIMU BUIOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBOBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIH 0TOOP
4 dopMHUpPOBaHUE CUHTETUYECKON Teopuun 1
HBOJIIOLINU
5 OTarnsl 3BOJIIOLIMOHHOTO MpoIlecca: 1
MHUKPOIBOJIOLHS U MaKPO3BOIIOLHS
6 [Tonynsuust — 31eMeHTapHas eIUHHLA 1
HBOJIIOLIUH
3aKOoH reHeTHYecKoro paBHoBecus JIx.
5 Xapau, B. Baiinb6epra. JlabopaTopHas 1 05
paboTta «BrIsBICHHE N3MEHUUBOCTH Y '
ocobeil oHOoro BHUa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLUN 1
OS¢ dext ocnoBarenst. dpdexr
o OYTBIJIOUHOTO TOPJIBIIIKA .
Murpanuu. M3omsmun nomynsuuin:
10 reorpaguueckas, 6Orojgoruueckas 1
1 EcrecTBeHHBIN 0TOOP — HAMPaBJISIOMINNA 1

(baxTop 3BONIOLUU




12

[TonoBoii oT60p

13

[IpucnocoOaeHHOCTh OPraHU3MOB KaK
PE3YNIBTaT MUKPOIBOJTIOIIHH.
JlabopaTtopHas pabora «3yuenue
apomMop(h030B U HIU0ATANITAIIUHN Y
pacTeHui U KUBOTHBIX»

0.5

14

[Ipumepsl npucnocobIeHU y OpraHu3MOB:

Mopdoorudeckue, PU3n0IOruIecKue,
6I/IOXI/IMI/I‘-I€CKI/I€, IIOBCACHYCCKUC.
JlabopaTtopHast padota «IIpucnocobneHus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
11e71ecCO00pPa3HOCTh»

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JIaGopatopHas pabora «CpaBHEeHHE BUI0B
10 MOP(OJIOTUYECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa BHz1a

17

BunoobpazoBanue kak pe3ynabrar
MHUKPO3BOJIOITUU

18

CBs3b MHKPO3BOJIIOIWHU U SITHACMHUOJIOT U

19

Makpossosntonus. [Taneontonornueckue
METO/bI U3yUYEHHUS IBOJIOLIMHI

20

Buoreorpa(bnqecm/le MCTOABI U3YyUCHUS
9BOJJOINH

21

3M6pI/IOHOFquCKI/IC 1 CPAaBHUTCIIbHO-
MOp(I)OJ'IOl“I/IquKI/Ie MCETObI U3YUCHUSA
9BOJJOINH

22

MonekynsipHO-TeHETHYECKHE,
OMOXMMHYECKHE U MAaTeMAaTHUECKUe




MCTOABI U3YUYCHU 3BOJIIOLIUA

23 OO1u1re 3aKOHOMEPHOCTH YBOJIOIIUH
24 AnantuBHas paguauus. HepaBHOMEpHOCTD
TEMIIOB BOJIIOIIUN
o5 Hayunble runotessl IpoOMCX0XKICHUS
JKW3HU Ha 3emMJie
26 JloHay4HbIe IPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OcHOBHBIE 3Talbl HEOPTaHUYECKOU
SBOJTIOLIUU
28 ['unioressl 3apoXkaeHUA )KU3HU
Ucrtopus 3emiu 1 METOABI €€ N3YUCHUSI.
29 JIaGopatopHas pabora «/3yuenue u
ONMMCAaHUE UCKOIMAEMbIX OCTaTKOB IPEBHUX 05
OpraHU3MOBY
30 HauanpHble aTansl opraHnyecKkoin
9BOJTIOLIUN
31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TaIlbl YBOJIIOIUU
32 pactutenbHOTO MUpa. [IpakTrdeckas
pabora «/3yuenne ocoOeHHOCTEH 0.5
CTPOEHHUSI PACTEHUI Pa3HbIX OTIEIOBY
OCHOBHBIE 3Tarbl HBOJIIOIUN KUBOTHOTO
33 Mupa
DBoJonus )KUBOTHBIX. [IpakTrueckas
34 pabora «3yuenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBsie BbBIMHUPAHUA — SKOJIOT'MYCCKHC

3 KPHU3HCHI MPOILIOrO

37 CoBpeMEeHHbIN SKOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4eckoro
MPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIHI
OpPTraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

41 PasButne npencrasiaeHuit o
MIPOUCXOXKICHUH YEITOBEKA
MecTo yenoBeka B CUCTEME
opraHuyeckoro mupa. JlabopatopHas

42 pabora «3yuenune ocoOeHHOCTEM 0.5
CTPOCHHMS CKEJIeTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX O3KICHUEM))

43 JIBYOKyIIIME CUITBI AaHTPOTIOTEHE3a

44 CooTHo1ieHrne OMOTOTHYECKUX U
COIMATILHBIX (PaKTOPOB B AHTPOIIOTCHE3E

45 OcCHOBHBIE CTaUU aHTPOIOTEHE3a

46 [laneoreHeTnka ¥ MaIeOreHOMHUKA

47 DBOJIIOLIHAS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [Ipaktnueckas

48 pabota «/3yueHne FKOTOTHIECKUX 0.5
aJanTalnui 4yeJloBeKa»

49 MexIucuuIIMHApHbIE METO b

AHTPOIIOJIOTUHA




50 3apoxaeHUE U pa3BUTHE IKOJOTHU 1
Metonsl sxkonorun. Jlaboparopnas pabora
51 «M3ydeHne MeToI0B HKOJIOTUYECKUX 1 0.5
HCCIIEOBAHUI»
59 3HaueHue KOJOTUYECKUX 3HAHUM TSI 1
YeloBeKa
53 Dkosorudeckue GpakTopsl 1
Abuotndeckue hakTopsl. CBET Kak
54 sKosoruueckuii pakrop. Jlaboparopuas 1
pabota «BrlsiBIeHHE TPUCTIOCOOTCHUI 05
OPTaHU3MOB K BIUSTHHIO CBETa
Abuornueckue gakropsl. Temneparypa
KaK 3KOJIOTUICCKHUI (akTop.
55 JlabopaTtopHas pabota «BrisBiieHne 1 0.5
MIPHUCTIOCOOICHHI OPTaHU3MOB K BITHSTHHIO
TeMIepaTypbI»
AbuoTtnueckue GaxkTopsl. BraxxHocTs Kak
sKonoruueckuit pakrop. Jlaboparopuas
56 pabota «AHaTroMuU4YecKre 0OCOOCHHOCTH . 0.5
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»
57 Cpensl oOuTaHus OPraHU3MOB 1
58 buonornueckue puTMel 1
59 XKuznenusle GopMbI OpraHU3MOB 1
60 buornueckue paxTopsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI
61 JUIsl CYILIECTBOBAHUSI OPraHU3MOB B cpeJie 1
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKN 1




MOITYJIAIH

OcCHOBHBIE TTOKa3aTeIIN IMOITYJIAI UM

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsL CTPYKTYpA
OcHOBHbIE MOKa3aTeNn MOMYIISINH:

64 POXJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPALIAN

65 OKosorudeckasi CTpyKTypa MOy Isiun

66 JlnHaMuKa TOMYJISIIAH U €€ PEryIIsIIHs

67 KpuBsie pocta 4nCIEHHOCTH TOMYJISIIHH.
KpuBbie BbKUBaHUS
DKoJoruveckasi HAIIA BUAA.

68 JIaGopatopHas padota «IIpucnocobnenus 0.5
CEMSTH paCTEHUH K PACCETCHHIO)

69 Bun xak cucreMa momynsiuii

70 3aKOHOMEPHOCTH MTOBEIEHUST 1 MUTPAIHA
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIEHO3

72 DKocHUCTeEMA KaK OTKpbITasi CUCTEMA

73 KpyroBopot BelecTs U MOTOK SHEPTHUU B
HKOCUCTEME

74 OcCHOBHBIE MTOKa3aTeNN IKOCUCTEMBbI

75 DKOJOTHYECKHE MUPaMUJIbI

76 N3meneHus coo0IIecTB — CYKIECCUU

77 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJP, JIECOB, CTEIIEH, ITYCThIHb

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI

80 Ypboskocucremsl. [Ipaktudeckas pabora 05
«M3ydenue u onucanue ypooIKOCHCTEMBbI» '
3aKOHOMEPHOCTH (OPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJEHCTBUI OPraHN3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUI

82 Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpPraHM3MEHHOM, OMYJISIIIMOHHOM H
KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmiemnanerapHas 000J109Ka
3emin

84 Yuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uochepsl

86 KpyroBopoTsl BelecTs u
OMOTe0XUMHUYECKUE IIUKIIbI

87 3oHanbHOCTH OMOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiunBoCcTh OHOChEpHI

89 DKOJIOTUYEeCKHE KPU3UCHI U UX MTPHUYUHBI

90 BosneiicTBue uenoBeka Ha Ouocdepy
AHTpONOreHHoe BO3/ACHCTBUE Ha

o PaCTUTENBHBIN U JKUBOTHBIA MU

92 Oxpana npupoasl

93 OCHOBHBIE NIPUHIUIIBI YCTONYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IPHUPOALI

PaHI/IOHaJ'IBHOG MMpUPOIOITIOJIb30BAHUC U

94 COXpaHEHHE OMOJIOrMYECKOr0 1
pa3zHooOpa3us 3emiau

95 Q§06meHHe 1o TeMe «MHUKPOIBOIIOLIUS U 1
e€ pe3yJabTaThI»

96 Q§06meHHe 1o TeMe «Makpol3BOJIIOLNA U 1
e€ pe3yJbTaThI»

97 Oo6o0menue o Teme «IIpoucxoxueHue u 1
pa3BUTHE XKU3HU HA 3eMIIe»

08 O6006menne o Teme «IIporcxoxacHue 1
YeII0OBEKa — AaHTPOIIOTCHE3)

99 O06o001eHue Mo Teme «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOBY

100 O606menue mo TeMe «OpraHu3Msbl U cpeaa 1
oOHUTaHH

101 06061H6HI/IV6 o TeMe «DKOJIOTUSI BUIOB U 1
TIOTTYJISIITH I

102 O600menue o Teme «buocdepa — 1
rio0anbHast 3KOCUCTEMAaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOI'PAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. buonornueckue cucteMsl U IpoLIECChl; yriayoneHHoe ooyuenue, 10
kiacc/ Tepemo A.B., IletpocoBa P.A. O611ecTBO ¢ orpaHUYEHHOM

otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

MeTtoauueckoe mocooune

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






