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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yyeObHoMy mnpenmery "buonorus" (nmanee - Ouoiorusi) Ha
YpOBHE CpeAHero olmiero oopa3oBaHus paszpaboTaHa Ha ocHoBe dDenepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
OI'OC COO, Konuenuuu mnpenojnaBanus ydeOHOro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXEHNN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYyebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSI OJTHMM W3 KOMIIOHEHTOB INpeaMeTHou obiactu «EcTecTBeHHO-
HayuyHble TnpeaMmeTs». CormacHo mnonoxkeHusM DOIOC COO npoduibHbIC
y4eOHbIE MPEAMETHI, U3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIFOTCSI CIIOCOOOM
muddepeHmanu  OOyd4eHUsT Ha YpPOBHE CpeaHero oOIiero oOpa3oBaHHs U
npu3BaHbl 00ECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIUM, CpPEIHUM
o0IIMM, CpeHUM MPOo(decCHOHATBFHBIM U BBICIIMM 0Opa3oBaHueM. B To jxe Bpems
KOKIBIM M3 JTHUX Y4EeOHBIX NPEIMETOB JODKEH OBbITh OpPUEHTHPOBAH Ha
MIPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCIHMTATEIBHBIX M Pa3BHBAOLIUX
3a/a4, CBS3aHHBIX C MpodopueHTaIeil 00yJarommuXcs W CTHUMYJIMPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIUHON, SKOJIOTHUEN, TICUXOJIOTUEN, CHIOPTOM UJIM BOCHHBIM JIETIOM.

[Iporpamma mo yueOHOMy mpenMery "buomnorus" ma€r mpencTtaBlieHHE O
Henu M 3ajadax M3ydeHusi ydueOHoro mnpeamera «buonorus» Ha yriayOon€éHHOM
ypOBHE, Onpeaenser 00s13aTelibHoe (MHBAPHAHTHOE) PEIMETHOE COJIEpIKaHue, ero
CTPYKTYpPHpOBaHHWE TO paszieiaM © TeMaM, paclpeneieHne I0 Kiaccam,
PEKOMEHAYET TMOCJIEeI0BATEIbHOCTh H3Y4YeHHUs Y4eOHOro Marepuana ¢ y4eToM
MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTo Tporecca,
BO3pacTHBIX OcCOOeHHocTed oOydaromuxcia. B mporpamme mo Ouosoruu
peann3oBaH TMPUHIUI IPEEMCTBEHHOCTH C HW3Y4YCHHEM OWOJIOTUM Ha YPOBHE
OCHOBHOrO0  o0miero oOpa3oBaHusi, Omarojaps YeMy MPOCMATPUBACTCS
HAIPaBJIICHHOCTh Ha  MOCJENYIOIIEe pa3BUTHE  OWOJIOTMYECKUX  3HAHMM,
OPHEHTUPOBAHHBIX Ha (DOPMHpPOBAHHE €CTECTBEHHO-HAYYHOIO MHUPOBO33pPEHUS,
AKOJIOTMYECKOTO MBIILICHUS, TMPEACTaBICHUN O 370pOBOM 00pa3e KU3HU, Ha
BOCIIUTAHHE OEpPEKHOTO OTHOILICHUS K OKpYyXKaroled mnpupoaHou cpeae. B
nporpaMMe Mo OHOJIOTMHM TaK)Ke IMOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpeaMera
«buonorusi»y B peamuzauuu TpeboBanuit PIOC COO K MIAHUPYEMBIM
JMYHOCTHBIM, METANpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUS H B
GbopMUpPOBaHMU  OCHOBHBIX BHJIOB Yy4EOHO-TTO3HABATEILHOW  JIEATEIHLHOCTH
0o0y4Jaromuxcs IO OCBOCHMIO COJACPKaHUS Ouonornyeckoro oOpa3oBaHUs Ha
YpOBHE CPETHET0 00IIero 00pa3oBaHUsI.



VYueOHbiit npenmer «buonorus» Ha ypoBHE CPeHETO O0IIero oOpa3oBaHUs
3aBeplIaeT OMOJIOTMYecKoe o00pa3oBaHME B IIKOJIE M OpPUEHTHUPOBAH Ha
paciupeHre U yriayOsieHue 3HaHuW O0OydaroluXcsi O JKMBOM MpUpPOAE, OCHOBAX
MOJIEKYJISIDHOW M KIJIETOUHOM OWOJIOTMH, SMOPHOJIOTMM U OHOJIOIMH Pa3BUTHS,
TeHETUKH, CEIEeKIINH, OMOTEXHOIOIMH, FBOJIIOLIMOHHOTO YYEHUS U HKOJIOTUH.

N3yuenne yuebHOro mnpenamera «buonmorus» Ha YriayOJEeHHOM YpOBHE
OPHUEHTUPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY MOJIY4EHHUIO
Owonormyeckoro  oOpa3oBaHHMsT B By3aX W OpPraHW3alMsIX  CPEIHETO
npogeccuoHaNbHOro oopa3oBanus. OCHOBY €ro COJAEpKaHUsl COCTABIAET CUCTEMA
OMOJOrMYeCKUX  3HAHWUHM, TMOJYYEHHBIX TMPH HU3YYCHUU  OOYyJarOIIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX PA3AEIOB OMOJOIMM HAa YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciiupeHbl W yriayOjeHbl OWONIOTHYECKHE 3HAHUA O PACTCHHSX, >KHBOTHBIX,
rpubax, OakTepusX, OpPraHHW3MeE 4YeJOBeKa, OOLIMX 3aKOHOMEPHOCTIX KHU3HHU,
JIOTIOJTHUTENILHO BKITFOYCHBI OMOIOTMYECKHUEe CBEACHHS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCHOJb30BaThb KaK OPUEHTHUPBI JIJIs MOCIENYIOIIETO
BbIOOpa mpodeccun. Bo3moxHa Takke WHTErpamusi OWOJOTMYECKHMX 3HAHHMM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIOIIUMUCS TPH H3y4CHUH
bu3uKu, XUMUH, reorpapuu U MaTEMATUKH.

CrpykTypa nporpamMmsbl 1o yueOHOMYy mpeamery "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBI U DSBOJIOLMOHHBIM TMOAXOAbI K H3YyYEHUIO OHOJOTHH.
CornacHoO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CHCTEM pPa3HOTO YPOBHS OpraHU3aIliH, IBOJIOIMU OPraHNYECKOro MHUpa Ha 3emIie,
COXpaHEHUs OHMOJOrMuecKoro pasHooOpasusi I1iaHetel. Tak, B 10 kiacce
U3Yy4arOTCs OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOH OWOJIOrMM, 3MOPHUOJIOTUU U
OMONOrUyu Pa3BUTHUS, TEHETHUKU U CEJEKIUHU, OMOTEXHOJOTMH U CHUHTETHYECKOU
OMOJIOTUH, aKTyaJM3UPYIOTCA 3HAHHUS OOYYaroIIMXCsl MO OOTaHUKE, 300JI0THH,
aHatoMuu, Qu3uoigoruu uyenoBeka. B 11 kmacce u3ydaroTcsl 3BONIOIHMOHHOE
y4eHHEe, OCHOBBI IKOJIOTHUHU U yueHue o brocdepe.

VYyeOnbii npeamer  «buonorus» mpusBaH  o0ecHneUYUTh  OCBOCHUE
00 yJaIOIUMUCS OMOJIOTUYECKUX TEOPHI U 3aKOHOB, HJIEH, MPUHITUIIOB U TIPABUII,
JeKaIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHbBI MUpA, 3HAHUHU O
CTPOCHUU, MHOT000pa3sud U OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MOIMyJISINH,
OMOIIeHO03a, SKOCHUCTEMBI, O BBINAIONIUXCA HAYYHBIX TOCTHKEHHUSX, COBPEMEHHBIX
UCCIICZIOBAHUAX B OMOJIOIMH, IPUKIIAAHBIX acleKTaxX OMOJIOrHYecKux 3HaHuu. s
pa3BUTHS U TIOJACP)KAHHUS HWHTEpeca OOYyJaroImuXcsi K OHOJOTHH Hapsay Co
3HAYUTENbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHalia B COJEPKaHUU TPOTPaMMbl



no OHOJIOTMH TPETYCMOTPEHO 3HAKOMCTBO C HCTOpPUEW CTAaHOBJICHUS U
pa3BUTHS TOM WM HHOM o00iacTd OHWONOTHM, BKIAJOM OTEUYECTBEHHBIX H
3apyOeKHBIX YUEHBIX B PELICHUE BAKHEHIIMX OMOJOTMYECKUX U IKOJOTMYECKHX
pooJIEM.

[enp n3yuenus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIQJICHWE  OOYyYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3alliyd >KUBBIX CHUCTEM pAa3HOr0 paHra U MNpPUOOpPETeHHE YMEHH
UCMOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUHU MHTEpEca K OIMpeneaEHHON 00JacTH
npodeccCuOHaNbHOW AESTENbHOCTH, CBA3aHHOW C OWOJOruMed, Wih K BBIOOPY
y4eOHOT0 3aBEICHUS JIJIST TPOAOHKEHUS OMOJIOTHIECKOTO 00pa30BaHMsI.

JoctixkeHue 1enu u3ydeHus ydeOHoro mpeamera «buornorus» Ha
yrIyOJIEHHOM YpOBHE 00€CIICUNBACTCA PEIICHUEM CIICAYIOMINX 3aau:

OCBOCHHE OOYYAIOIIUMUCS CHUCTEMbI OMOJIOTMUECKHX 3HAHWUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHLEMIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUH, MHOro0Opa3uu U OCOOEHHOCTSX OHMOJOIMYECKHX cHCTeM (KJIETKa,
OpraHu3M, MONyJsALHUs, BUJ, OMOreoleHo3, Ouocdepa); 0 BEIAAIOIMINXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYyYaromMXCsl C METOJaMU TIO3HAHUS YKUBOM TNPUPOJBI:
UCCIIEIOBATEIbCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOM W
KJIETOYHOM OWOJOTHMH, SMOPHOJIOTHU W OWOJIOTUM PA3BUTHS, TEHETHUKH U
CEJIKI[MM, OWOTEXHOJOTMU ¢ CHUHTETUYECKOM OWOJIOrMH, MaJeOHTOJIOTHH,
AKOJOTMH);  METOJaMH  CAMOCTOSITEJIbBHOIO  TPOBEJAEHUS  OMOJIOTMYECKHX
uccienoBanuii B Jjabopatopum W B mpupone (HaOmIOgEeHWEe, HW3MEpEeHHeE,
AKCIIEPUMEHT, MO/ICJIUPOBAHMUE);

OBNIaJICHHE OOYYAIOUIMMHUCS  YMEHHSIMHU: CaMOCTOSITEbHO  HaXOIUTh,
aHAIM3UPOBATH M UCIOJB30BaTh OWOJIOTMUECKYI0 HH(POpPMAIIUIO; MOJIb30BATHCS
OMOJIOrMYECKO TEPMHUHOJIOTHEH M CHUMBOJHUKOH; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTHM U COLUAIbHO-)KOHOMHYECKUMHU M SKOJOTHUYECKUMHU
npobOjieMaMHi YeJIOBEYECTBA; OLIEHWBATh IOCIEICTBUS CBOEH NEATENBHOCTU IIO
OTHOIIICHUIO K OKpYXKaIolIe MNpUpoAHOU cpene, COOCTBEHHOMY 3I0pPOBbIO H
3I0POBBI0  OKPYKAIOIIMX  JIIOJEH; OOOCHOBBIBATH W  COOJIIOJIATh  MEPHI
npoUIakTUKU MH(PEKIMOHHBIX 3a00J€BaHUM, MpaBUiia MOBEACHUS B MPUPOJAE U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHOM JKM3HENEATENbHOCTH B UPE3BbIUAMHBIX
CUTYyallUsiX ~TNPUPOJHOTO UM  TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbIE HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUY;



pa3BUTHE Y OOYYAIOIIMUXCSA UHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEN
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITHSIMH H COBPEMEHHBIMH
UCCIICIOBAHUSAMHU B OHWOJIOTUH, pEIIaeMbIMH €10 MpoOJIeMaMH, METOI0JOTHEH
OMOJOrUYECKOro M CCIIEI0BAHMS, IPOBEACHHUS IKCIIEPUMEHTATBHBIX
UCCIICZIOBAHUMN, pelIeHHs] OMOJOTHYECKUX 3a]a4, MOJEIUPOBAaHUS OUOJIOTMYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00yUYarolUXCs EHHOCTHOTO OTHOILIEHUS K KMBOW MPUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUAM; (POPMUPOBAHUE IKOJIOIMUECKO,
FeHEeTUYECKOW TpaMOTHOCTH, OOIIel KylbTyphl TIOBEACHUS B MPHUPOJE;
MHTETpaly €CTECTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpereHne  OOy4arolMMHCS ~ KOMIIETEHTHOCTH B PallOHAJIbLHOM
MIPUPOIOTIONH30BAHUH  (COOMIOICHUE TPaBUJI TOBEACHHUS B MPHUPOJAE, OXPaHBI
BUJIOB, SKOCHCTEM, Omochepbl), COXpaHEHHH COOCTBEHHOTO 370POBbSI M 370POBbS
OKpY)KalIIUX  Jrojied  (coOmojieHuss Mep  IpoMIakTUKU — 3a00JICBaHUM,
obecrieueHrne O€30MACHOCTH KU3HEACSITETHHOCTH B UYPE3BBIYAMHBIX CHUTYAIUSIX
OPUPOJHOTO M TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHMS
OMOJOTMYECKUX 3HAHUW U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3aHME  YCJIOBMM  JJi1  OCO3HAHHOTO  BbIOOpa  00yYarOIIMMUCS
VHIUBUIYAITbHOU o0pasoBaTenbHOM TPaeKTOpUHU, CIOCOOCTBYIOIIICH
nocieaywimeMy MnpodecCuoHaIbHOMY CaMOOINPEIEIEHNI0, B COOTBETCTBUU C
UHAMBUIYAJIbHBIMA UHTEPECAMU U IOTPEOHOCTAMHU PETHUOHA.

OO6111ee YnCI0 YacoB, OTBEJECHHBIX HAa U3y4yEHUE OMOJIOTMH Ha YIITYyOJIEHHOM
YpOBHE cpeqHero oduiero oopaszosanus, cocrapisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezenmto), B 11 kmacce — 102 yaca (3 yaca B HEJIETIO).

OT6op opraHu3alMoHHBIX (OpPM, METOJOB U CPEJACTB OOyYeHHS OHUOJIOTHUU
OCYILIECTBIISIETCSI C Y4ETOM CHeUU(PUKU €ro CoAep)KaHusi W HaIpaBIEHHOCTH Ha
IpOAOHKEHUE OMOJOTrMYECKOro O00pa3oBaHUs B OpraHU3alMSIX CPEIHEro
po(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHMs.

OO0s13aTeNbHBIM YCIOBUEM NPH 00yYEHUH OMOJIOTUH HA YTIyOJIEHHOM YPOBHE
ABJISIETCSl TPOBEACHHUE JIA0OPATOPHBIX M TpakTUUYecKuX pabor. Takxke ydactue
00y4JaromMXcs B BBITOJIHEHUM MPOEKTHBIX U Y4€OHO-HCCIIEI0BATENbCKUX PalOoT,
TEMaTHKa KOTOPbIX OIpEAEseTCs Y4YUTEJIEeM Ha OCHOBE  HMMEIOIIMXCS
MaTepUANTBbHO-TEXHUYECKUX PECYpPCOB W  MECTHBIX MPHUPOIHBIX  YCIOBHUH.



COAEPKAHUE OBYUYEHMUSA
10 KVIACC

Conepkanue mporpamMMmsbl, BBIIECIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorus kak Hayka

CoBpeMeHHasi OHoIOTUsl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Ouosornu.  buonornueckue HaykM W HU3y4yaeMble ~UMU  MPOOJIEMBI.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOUCKOBBIE HAy4YHbIE HCCIEAOBAHUS B
ouosnorumu.

3HaueHne OMOJOTMU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [lpodeccuu, cBsizanHble ¢ Ouonorueil. 3HaueHue OHOJIOTUU B
MPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKA: MEAULHNHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JlemoHcTpanun

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuHs,
VY. I'apgeii, I'. Mennens, B. . Bepuanckuu, W. I1. [TaBnos, U. 1. Meunukos, H.
W. Basunos, H. B. Tumodeen-Pecorckuii, J[x. Yorcon, ®@. Kpuxk, /. K. bensies.

Tabmuubl 1 cxeMbl: «CBS3b OHOJIOTMU C APYrUMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMBbI U X U3y4YeHHE

’KuBpie cuctembl Kak mnpeaMer wu3ydeHusi Ouosiorun. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JHCKPETHOCTb U I€JIOCTHOCTb,
CIOXHOCTh M YINOPAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOpPraHU3aLUs,
CaMOBOCIPOU3BEJACHHE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alld >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIECTOYHBIMH,
TKAHEBBIH, OpraHU3MEHHBIN, MOIYJISIHMOHHO -BUI0BOM, AKOCUCTEMHBIN
(buoreonieHoTHUeCKU), Ounocdepupiid. Ilporieccrl, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE MpU3HAKKU XUBOro. JKu3Hb Kak ¢opMma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3alIHNH.

N3ydenue kuBbIX cucteM. Meroasl Ouosnorudyeckoil Hayku. HaGmionenue,
W3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHan3. [loHsTHE O 3aBUCHUMON U
He3aBucUMOW mnepeMeHHou. [lmanupoBanme »skcnepumenrta. lloctaHoBka wu
npoBepka rumnore3. Hynesas rumnotes3a. [loHsiTie BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3dbpoc B Ouonornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IMONTYYEHHBIX
pe3ynbTaroB. [IpuymHBI UCKaXKEHUsI PE3yNbTaTOB d3KcrepumeHTa. I[loHsiTue
CTaTUCTUYECKOIO TECTA.



JleMOHCcTpanuu

Tabmuubsl u  cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buonoruueckue
cucrteMbl», «CBOWCTBa JKMBOM Marepum», «YPOBHM OpraHHM3alUHU KUBOU
npupoae», «CTpOeHHE >KUBOTHOM KIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHoB 4YeJIOBEYECKOro opraHusmay», «buoreonenos», «buocdepay», «MeTosl
VU3YUYCHUS )KUBOU MIPUPOIBD).

O6opynoBanue:  jgabopaTopHoe  OOOpyIOBaHHWE  IJIi  TPOBEIACHUS
HAOJIIOICHN, U3MEPEHH, SKCTICPUMEHTOB.

IIpakTtuyeckas padora «lcnonb30oBaHUE pA3IUYHBIX METOAOB IIpU
W3YYEHUU KUBBIX CUCTEM.

Tema 3. buosiorus Kierku

Kietka — CTpyKTypHO-(DYHKIMOHANbHAs €IMHMIA XKUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. Ilneiinen, P. BupxoB). OcCHOBHBIE MOJOXEHUS COBPEMEHHON KIIETOUHOMN
TEOPHH.

Metoasl  MONEKyJISpHOM W KJIETOYHOHM  OWMOJIOTMH:  MHUKPOCKOIMS,
xpomarorpadusi, 371eKTpodope3, METOJ MEUYEHbIX aTOMOB, U depeHunaIbHOe
HEHTPU(PYTrUpPOBaHKUE, KYJIbTUBUPOBAHHE KJIETOK. M3yuenue @uKrcuposanHvix
Ka1emox. DNEeKTpOHHass MUKpockomnus. Kougoxanwbnaa muxpockonus. Bumanvhoe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanumn

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

Tabmuubr u cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBI MHUKPOCKOI,
«HcTopust pa3BUTHS METOA0B MUKPOCKOIIHI.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIMpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeETONOB KJIETOYHOM OHOJIOTHUHU
(xpomarorpadus, snekrpodopes, muddepeHIHAIbEHOEe IeHTpUPyrupoBaHue,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHAMHUUYECKUN COCTAB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKDPOIJIEMEHTBHI.
Boma m €€ ponp Kak pacTBOpPUTENS, PEarcHTd, y4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperyysiiuv. MuHepalbHble BEIIEeCTBA KIETKH, UX OHOJOrHyecKas
poiib. POk KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BeHIECTBA KIETKU. buomornueckne mnoauMepsl. benku.
AMUHOKHUCIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekyinbl. [lepBuunas



CTpyKTypa Oenka, TMeNnTHIHAs CBsI3b. BTopWuyHas, TpeTW4Has, YeTBEPTUIHASL
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss — Oenkos.
buonornueckue hynkunn 6enkoB. Ilpuonoi.

VYraeroabl. MoHOCaxapuabl, TUCaXapuabl, OJUTOCaAXapUibl U MOIUCAXAPUIBIL.
O6mwmii mmaH cTpoeHus W (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue pyHKIIUU YIIIE€BOIOB.

Jlumuaet. I'uapodunsao-ruapododHBIe cBOMcTBA. Knaccudukariust mumumos.
Tpurmunepunsl, (ochomunuasl, BOCKU, CTEpouabl. buomormueckue QyHKIHH
munuoB. O01Me cBoMCTBA OMOJIOrMYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CtpoeHue HYKJIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmn komruiementapuoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MectoHaxoxaenue u ouonorndyeckue pynkiuu JJHK.
Bunpsl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B MoJiekyne ATO.
buonornueckue dpynkuuu AT®. BoccraHOBIEHHbIE TEPEHOCYUKU, UX (QPYHKIINH B
Kietke. J[pyeue wuyxneosuompughocghamovr (HT®D). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKu.

CtpykTypHasi OHOJIOTHs: OMOXUMHYECKUE U OMODU3UICCKHE HMCCIICTOBAHMS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYphl OuoMoniekyna. Moderuposarnue
CMpPYKmMypol U QYHKYU OUOMONEKYN U UX KOMNIekcos. Komnviomepuwiii ousaiin u
OpeanHuyeckul cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JemoHcTpanuun

IToprpetsr: JI. Ilonunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Caurep, C. IIpy3unep.

Hunarpammel:  «PacnpeaeneHne XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX SJIEMEHTOB B )KMBOU MPUPOIIE.

Tabmumer 1 cxembl: «llepmomnueckas Tabinila XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHre MOJEKyNbl BOABDY, «BemiecTBa B coctaBe opraHU3MoBy», «CTpoeHHE
MOJIEKYJIBl Oenka», «CTpyKTypbl O€JIKOBOW MOJEKYIbD», «CTpOoeHHE MOJEKYI
yraeBoaoBy, «CTpoeHHEe MOJCKYNT JUnuaoB», «HyKIeHMHOBBIE KHCIOTBD»,
«Ctpoenue monekynsl ATDO».

O6opynoBaHue: XMMUYeCcKas 1mocyyia 1 000pyaoBaHueE.

JlaGopaTopHas padora «OOHapyKeHHE OETKOB C MOMOIIBI0 Kau€CTBEHHBIX
PEAKLIUID.

Jlaboparopnass  pabGora  «lccinemoBaHue — HYKIIEMHOBBIX  KHUCJIOT,
BBIJIETIEHHBIX U3 KJIIETOK Pa3IUIHBIX OPTraHU3MOB.



Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunsl KJIETOK: HJyKapuoTHYeckas U mpokapuornueckas. CTpYyKTypHO-
G yHKIIMOHAIbHBIE 00pa30BaHUSI KIIETKH.

Crtpoenue npokapuoTuueckoi kieTku. Kinerounas cteHka OakTepuii U apxeil.
Oco0eHHOCTH CTpOeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHOTHUECKHUX
KJIETOK. MecTo U poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHnue " (G yHKIIMOHUPOBAaHUE AYKapUOTHYECKOU KJIETKH.
[Inazmarnueckas wmemOpana (mmazmanemma).  CTpykTypa — IJIa3MaTH4YecKOn
MeMOpanbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddys3us, obneru€nnas auddysus), aKTUBHBIA (TEPBUYHBIA U BTOPUYHBIM
akTUBHBIM TpaHcriopt). I[lomymponuiiaemoct wmeMOpanbl. PabGorta HaTpuii-
KaJIMeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aromuTo3. JK301uTo3. Knerounas
crenka. CTpykTypa u QyHKIUU KIETOYHOU CTEHKU PAacTEHH, rpuOOB.

Huronnazma. [luto3zons. Lutockener. JIBukeHne nuromiazMbel. OpraHouabl
kieTkn. OpHoMeMOpaHHBIE OpraHouAbl KJIETKU: SHAOIJIa3MaTUYeCKas CeTh
(OIIC), anmapat ['oabaxu, JTU30COMBI, UX CTpOEHUE U (PyHKUMH. B3anMocBs3b
OJTHOMEMOpPAaHHBIX OPraHoua0B KJeTKH. CTpoeHHE TpaHyJSIPHOIO PETUKYIyMa.
Mexanusm nanpaenenusi 6enkos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. [mankuii  (arpaHyisIpHBIA) — SHIOMIIA3MATHYECKUIN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayus 6enkos
annapame [ onvoocu. Copmupoexka bOenxkos 6 annapame Ionvoxcu. Tpancrnopt
BEILIECTB B KJIeTKEe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMIbI  KIETKH:  MHUTOXOHIPHH,  IJIACTHJBI.
Ipoucxooicoenue mumoxonopuii u nracmuo. Cumbuocenes (K.C. Mepesickosckutl,
JI. Mapeynuc). CtpoeHue u (PyHKIIMM MUTOXOHIpUN M T1actui. llepBuuHbie,
BTOPHUYHBIE U CIIOKHbIE  TUIACTUABI  (POTOCHUHTE3UPYIOIIMX  DYKApHOT.
XJIOpOIIacThl, XpOMOILIACTBI, JIEHKOIIACTHI BBICIIUX PACTEHUM.

HememOpannsie opranouab! kiaetku CTpoeHne W (yHKIIMH HeMeMOpaHHBIX
OpPraHouJI0B KJIETKU. Pu6ocompbi. Ilpomesicymounvie Qunamenmul.
MukpodunameHTsl. AKkmunogvle Mukpoguiamenmol. MBIIIEUHBIE  KIETKU.
AKxmunosvle KOMNOHEHMbl HeMbluleuHblx Kiemok. Mukpotpyoouku. Kierounsiii
neHtp. CrpoeHue U JBUKEHHE JKTYTUKOB U pECHHYEK. MHUKpPOTPYyOOUKH
nuTomiasMel. LlenTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
mukpompyboukamu. MomopHvie benku.

Anpo. O6omouka sipa, XpOMAaTHH, KapUOIUIa3Ma, SIAPBIINIKA, UX CTPOCHUE U
byakuuu. SnepHbii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacmoJIOKEHUE
XpoMOcoM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku



XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o06onouku 6 mumosze. Aoepmbiil
MpaHcnopm.

Kierounsle BkimroueHUs. CpaBHHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE 3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOW  KieTkn», «CTpoeHHe  pacTUTENbHOW  KIEeTKm»,  «CTpoeHue
MHUTOXOHJIpUN», «SAapo», «CTpoeHne NpoKapruOTUUECKON KIETKU.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIMpENaparbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpENnaparbl OaKTepUabHbIX KIETOK.

JlabopaTtopHass padora «lM3ydeHue CTPOEHHSI KIETOK Ppa3IUYHBIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3ydueHue CBONCTB KIETOUHOM MEMOpaHBI».

Jlaboparopuas pabora «lccienoBanue IUIa3MOJIM3a W JIETJIA3MOJIA3A B
PaCTUTENIBHBIX KIETKAX.

IpakTnueckass  padora  «/3ydyeHue  JBMKEHHS  UMUTOILIA3MBl B
PaCTUTENIbHBIX KIJIETKaX.

Tema 6. O0MeH BeliecTB U MpeBpallieHHE IHEPTUU B KJIEeTKe

AcCUMWISILIMS U AUCCUMUIISIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPO(HBIM M TeTepOTPOdHBIN. YuacTue KHUCIOpPoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oOecrieyeHue KieTku: mpeBpaiieHue ATO B
oOMeHHBIX Tpolieccax. DEepMEHTATUBHBIA XapakTep peakiuidl KIETOYHOIrO
Merabonmu3ma. DepMeHTBI, WX CTPOCHHE, CBONCTBA W MEXAHU3M JCHCTBUSL.
KodepmenTtsl. Otnnunst GepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (PepMEHTATUBHBIX
peaxkuuii OT pa3InyHbIX (PaKTOPOB.

IlepBruHBIE CHUHTE3 OPraHUYECKUX BEHIECTB B KieTke. {DOTOCUHTES.
Anoxcueennvlii u oxcueenuwlli omocunmes y baxmepuii. Ceemocodbuparouue
nueMeHmvl U NUSMeHmbvl peakyuoHHo2o yenmpa. Poiab XJIOpOmIacToB B MpoLEcce
¢dorocunTesa. CeroBast u TemMmHoBas pazpl. Pomoovixanue, Cs., C4. u CAM-munsi
@omocunmesa. lponykTuBHOCTh (oTOCHMHTE3a. BnusHue paznuyHbix (HaKTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUEe (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znooOpasue OpPraHNU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOLTUE OaKTEpPUH, KEIe300aKTepUuu, CepoOaKTEepUu, BOJOPOIHBIC
OakTepuu. 3HaYEHNE XEMOCHUHTE3A.
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AHa’poOHble opranu3mbl. Buael Opoxkenus. I[IpoaykTel OpokeHHS M HX
HCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIC3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TaMn. I TMKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonorudeckoe okuciIeHUE, WM KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
nporieccax ouonornyeckoro okucieHus. Luxnuueckue peakunu. OKUCIUTENBHOE
dochopunupoBanue. Iuepeus memodOpanHo2o 2epadueHma npomonos. Cunme3s
ATD: paboma npomonnoiu AT®-cumnmaser. IlpeumyilecTBa a’poOHOr0 MYTH
0oOMEHa BEIIECTB Mepea aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCcTpanuun

[Moptpersr: [Ix. Ilpuctinu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [I. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiet U cxembl: «@OTOCHHTE3Y, «IHEPreTuYecKkuii ooMen», «buocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTESY.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBAaHUE IJIsl MPUTOTOBJICHMUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHas padora «l3ydyeHue  KaTAIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl WK KaTaaasbl)y.

JlaGopaTtopuass pabora «lI3ydyenue (HEpMEHTATUBHOI'O paCIICIICHUS
NEPOKCH]Ia BOAOPO/A B PACTUTENBHBIX U )KMBOTHBIX KJIETKAX».

JlaGopaTtopunass padora «CpaBHeHue mpolieccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTropHnas padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. Hacsencrpennast uHpOpMAanus U peanu3anus €€ B KJIeTKe

Peakiuun matpuyHoro curesa. [IpyHIMIT KOMIIJIEMEHTAPHOCTH B PEAKLIMIX
MaTpPUYHOTO CMHTe3a. Peanuzanus HacnencTBeHHON mHdopManuu. ['eHeTnyeckuit
KOI, ero csoucrBa. Tpanckpunuumsa — MarpuuHbld cuHTe3 PHK. Ilpunummnen
TPAHCKPHUIIMU: KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUIETBHOCTb, ACHMMETPHYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckotii kiemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ stansl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBust Ouocunresa Oenka. KomupoBanue amuuHokucior. Pomp pubocom B
OuocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKAPUOT W 3YKapHOT. Perymisius akTUBHOCTH T'€HOB y NPOKapuoT. l'mmoresa
onepona (®. XKakoo, XK. MaHo). Mozexynaprvie mexaHuzmbl IKCHPECCUU 2EHO8 Y
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aykapuom. Ponv xpomamuna 6 pezynsayuu pabomoer 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbIil romMmeocTas.

Bupycsl — HekieTouHble (OPMBI KU3HU U OOJMTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepoicawux supycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamuas mpancKkpunyus, pesepmasa, uHmezpasa.

Bupycusie 3a0oneBanus dyenoBeka, kxuBOTHBIX, pacteruil. CITN, COVID-
19, conmanbHbIe ¥ MEAUITUHCKHE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u anamus 6orvuwiux maccueos («bigdata»)
CMPYKMYPHLIX Ouonocudeckux oanuvix. Hanomexnonoauu 6 ouonozuu u meouyune.
LIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JleMoHCcTpanuu

IToprpetsr: H. K. Konbros, /1. . UBanoBckuii.

Tabmuupl 1 cxeMbl: «buocunTe3 Oenka», «['eHeTnueckuid Koy, «Bupyceiy,
«bakrepuodarn».

IIpakTuyeckas padora «Co31aHre MOJIEIIA BUPYCay.

Tema 8. 7ZKu3HEeHHBIH HUKJI KJIETKH

Knerounslii 1muki, ero mnepuoasl W peryisiuus. WHTepdaza u  MUTO3.
Oco0EHHOCTH TPOIIECCOB, MpOTeKarlux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrternueckuii  (MOCTMUTOTUYECKUM),  CHHTETUYECKUUA U
MOCTCUHTETUYECKHM (MMPEMUTOTHUECKUH ) TIEpHUOIbl HHTEP(a3bI.

Marpuunbii cunre3 JJHK — perumkanus. Ilpuamuner permkanuun JITHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaAHTUIIAPAILICIBLHOCTD.
Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Ternomepsl u
TejaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUll. JIUTJIOWAHBIA W
rariouHBI  Habopel xpomocoM. ['omonormunble XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX
npoueccsl. Tunbel mMuto3a. KapuoknHe3 u nuTOKHHE3. buonormueckoe 3HayeHHE
MHUTO3A.

Perynsiimss mutoTHueckoro uukiaa kiaetku. [Iporpammupyemast kieTouHas
ru0esb — anomnTo3.

Knerounoe simpo, xpomocombl, (yHKIIMOHAbHAsI Te€HOMUKA. MexaHuzmul
npoaugpepayuu, ougpgepenyuposku, cmapenus u eubdenu xiemox. «llugposas
K1emKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JemoHcTpanuu
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Tabmuubl U cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy», «Permkanus [JTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOM, MUKpOIpenaparsl: «MUTO3 B KJIeTKax
KOPEILKA JTyKay.

JlabGopaTropHas pabora «M3yyeHne =~ XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

Jlaboparopnas pa6ora «HaOmoneHne MyuTo3a B KJI€TKax KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax)».

Tema 9. CTpoenne u pyHKIUM OPraHU3MOB

buonornueckoe pasHoobOpazue OpPraHU3MOB. OOHOKIJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH  CTpPOEHUST U JKHU3HEAEITEIIbHOCTH  OJIHOKJIETOYHBIX
Opranu3MoB. bakTepuu, apxew, OJHOKJIETOYHBIE TIpPUOBI, OJHOKJIETOYHBIC
BOJOPOCJIH, APYTUe NpOTUCTHI. KOTOHMAaIbHBIE OPraHU3MBI.

B3anMoOCBs3p 4YacTe MHOTOKJIETOYHOTO OpraHus3ma. TkKaHW, Oprasel H
cUCTEMBI OpraHoB. OpraHnsm Kak e1nHoe 1enoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTesbHAsd,
NOKPOBHAsA, MPOBOJAIIASL, OCHOBHasA, MexaHudeckas. OCOOEHHOCTH CTPOEHHS,
(GYHKIMA U pacTioiOKEHUsI TKAaHEW B OpraHax pacTeHHIA.

TkaHM XUBOTHBIX M 4YEJOBEKA. THIIBI KMBOTHBIX TKAHEW: IMUTENHAJIbHAS,
COCAMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpOEHHUs, (QYHKUUNA WU
PacCIONIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHbBIE M T€HEpaTUBHBIE OpraHbl pacteHUd. Opransl U
CHUCTEMBI OPraHOB KMUBOTHBIX U 4enoBeKa. DyHKIIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranusmoB. Kapkac pacteHuii. CkeneTbl OJHOKIECTOUYHBIX HU
MHOT'OKJIETOYHBIX >KMUBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue H
THUIIBI COEAMHEHUS KOCTEH.

JIBrokeHue  OpraHu3MoB.  /I[BMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIM3MBI M HAcCTUM. J[BMKEHHE MHOTOKIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHUHEPAJIBHBIX BEUIECTB pAacTeHUsIMU. lIuTanne KMBOTHBIX. BHyTpumonoctHoe u
BHYTPHUKJIIETOYHOE nuuieBapeHue. [InTaHue mO3BOHOYHBIX JKMBOTHBIX. OTIEIbI
NUIIEBAPUTENBHOrO Tpakra. [lumeBaputenbHble kenes3bl. [lumeBapuresbHas
CUCTEMA YEJIOBEKA.
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Jprxanue opranu3moB. Jlpixanue pactenuil. Jlpixanue ;xuBoTHbIX. Jud dy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. /[prxarenpHas MOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHne MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX II03BOHOYHBIX JKHUBOTHBIX.
JIpIxaTtenpHas cUCTEMa 4YelnoBeKa. MexaHu3M BEHTWIALMM JIETKUX y NTUL U
MJIEKOTIUTArOIUX. Perynsuus apixanus. J{pixaTenbHble 00BEMBI.

Tpancrmopr BEWECTB Y OpPraHuM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopr BemecTB y XKUBOTHbIX. KpoBeHocHass cucremMa u €€ Oprasl.
KpoBeHocHass cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOJIIOIHUOHHBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua v €€ peryJsiius.

Brinenenne y opranm3moB. BeigeneHne y pacreHuid. Beinenenuwe y
KUBOTHbIX. CokpaTuTenbHble Bakyond. Opranbel BblaeneHus. DPuibTpanus,
CeKpelusi U 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbBIJCICHHUS.
CBs13p IIOJIOCTH TEJa C KPOBEHOCHOM U BBIIECIUTENIBHOM cUcTeMaMu. Beiienenue y
MMO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue M (pyHKIMOHHUPOBAHHE
HedpoHa. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopbl
OakTepuii M LMCTBl MPOCTEHIIMX. 3alliTa y MHOTOKJIETOYHBIX pacTeHUH.
Kyrukyna. Cpencra macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M WX NIPOW3BOIHBIE.
3ammTa opraHu3Ma ot OosesHeil. MIMMyHHasi cuctema denoBeka. KiieTouHbI u
ryMOpajbHbIE MMMYHUTET. BpOXAEHHBII W NPHOOPETEHHBIN CHEUPUIESCKU
UMMYHUTET. Teopusi KIOHaJIbHO-cellekTuBHOro ummynutera (I1. Dpnux, ®. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Poiib BpOKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pazgpaxxumocts ®  perymsauMs |y OpraHusmMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxxumocTs ©  perymsinus y
pacteHuid. PocToBble BelllecTBa U X 3HAYCHHUE.

HepBHast cuctemMa u pedrekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLUNOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
pednexkTopHas nyra. be3yciioBHbIe U YCIOBHBIE pe(IEKCHI.

I'ymopanbHas peryysauus U 3HAOKPUHHAS CHCTEMa KUBOTHBIX M YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHCTEMBI W HMX TOPMOHBI. [[elicTBME TOPMOHOB.
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B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. [ 'unoramaMmo-runodusapHas
cucrema.

JemoHcTpanuun

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxeMbl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOIOKIETOYHBIE
Bojopociny, «baktepun», «lIpocreitmme», «OpraHbl LBETKOBBIX PACTEHUI,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cucreMbl», «CTpoeHHE CTEOJsN»,
«CTpoeHne JHCTOBOM IUIACTUHKM», «TKaHU >KMBOTHBIX», «CKEJIET 4YeIOBEKay,
«ITmmeBapurensHas cucrema», «KpoBeHOocHas cucrema», «/lpixarenpHas
cucrema», «Hepras  cucrema», «Koxa»,  «MsbllleyHas  cHUCTEMay,
«BplienuTenbHas cucTeMa», «JHIOKpUHHAs cHcTeMa», «CTpOEHHE MBIIILBDY,
«Ammynurer»,  «KumeyHomosoctHeie», «Cxema  NOUTaHUA  PACTEHHID,
«KpOBEHOCHBIE CUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THIpPBI»,
«CtpoeHue 1uiaHapun», «BHYTpEHHEE CTPOEHHE NOKIEBOro uepBs», «HepBHad
cucreMa pbeiO», «HepBHas cucrema narymkuw», «HepBHas — cuctema
npecMbeikaromuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIeKOnUTaroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpEenapaThl OJHOKIETOUHBIX
OpraHMU3MOB, MUKpOIIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKLIHH
HACEKOMBIX, UTJIOKOXHX, >KMBBIE 3K3EMIUISIpbl KOMHATHBIX pacTeHH, repbapuu
pacTeHWi pa3HbIX OTHEJOB, BJIAXHBIE MPENAPAThl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHHe sl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYUTHOT'O MUTAHUS PACTEHU,
pacleruieHns Kpaxmaia U OeNKoB Moj AelicTBUEM (PepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPAlMHU OIBITOB IO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJBbHBIX IBU)KEHHM, MOJEIH I'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JladopaTopHas padora «/3ydyeHne TKaHEl pacTeHU».

JladopaTopHas padora «/3ydeHne TKaHE )KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOT'O PACTEHU.

Tema 10. PazmHoKeHHe U pa3sBUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nosoBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBAaHUE,  CIOPYJIALMS,
(parMeHTanys, KIOHUPOBAHHUE.

ITonoBoe pasmHoxkeHue. IlonoBbie kieTku, Wik ramersl. Meios. Craauu
Mmeiosa. [loBeaenue xpomocoMm B mernose. Kpoccunrosep. buonornueckuii CMbICI
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M€i03a M TMOJOBOrO mporecca. Meho3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

IIpen3aponsiieBoe pazsutue. ['amerorenes y ;kuBOTHbIX. [1010BBIE Kee3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTtoreHes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmooTBOpeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTreHorenes.

NuanBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPUOIOTHS — HayKa
0 pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOUU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragum >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHwHs.
Jlemepmunuposannoe u HedepmuHupoanmnoe Opobaenue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONUTAIOUIUX. 3apOJBIIIEBbIE JHCTKU
(racTpyssinus). 3aKiaaKa OpraHoB U TKaHEH U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIUSIHUE YacTel pPa3BUBAIOIIETOCA 3apojibliia (d3MOpPUOHATbHAS HWHIYKIUA).
3akimagka TIUIAaHA CTPOEHUSI HKMBOTHOIO Kak pe3yibTaT HEpPaAPXHUUYECKUX
B3aUMOJICHCTBUI TEHOB. BiusHue Ha 3MOpPHMOHAILHOE pa3BUTHE Pa3IUUYHBIX
(bhakTOpOB OKpYKarolen Cpebl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonanbubiii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHoornueckoe 3HaY€HHUE MPSMOrO0 U HEMPSIMOIo
pa3BUTHS, UX PACHpPOCTPaHEHHE B MpUpojie. THIbI pocTa KUBOTHBIX. DAKTOPHI
PEryJsUKM POCTA )KMBOTHBIX U yeoBeka. CTaauu MoCTIMOPUOHATILHOTO Pa3BUTHS
y )KUBOTHBIX U yenoBeka. [lepuoibl oHTOorenesa uenopeka. CTapeHUe U CMEPTh Kak
OMOJIOrNYECKUE MPOLIECCHI.

Pasmuoxxenne um pazButue pactenuil. ['amerodutr u cmopodut. Meiio3 B
KU3HEHHOM 1MKJe pacteHuil. OOpa3oBaHue crmop B Ipolecce Meilo3a.
I'amerorene3 y pacreHud. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIIbHBIX
Opranu3MoB. J[BOHOE OIJIOJOTBOPEHHE Y LBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBI PETYIISIIIUM OHTOT€HE3a Y paCTEHUMN U )KUBOTHBIX.

JlemoHcTpanuun

[Toprpersr: C. I'. HaBamun, X. [lneman.

Tabmuupel 1 cxembl: «BereratuBHOe pa3mMHOXeHUE», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUJOMOHAb, «Pa3MHOMXKEHHUE 3BIIIEHBD,
«Pa3MHOXeHue TuApb, «Menos», «XpomocoMb», «I'amerorenes», «CtpoeHue
SMIEKIIETKH U crepMaro3ougay, «OCHOBHBIE CTaiUM OHTOreHesza», «lIpsMmoe u

16



HENpsAMOE pa3BUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zBuTme capaHum»,
«Pa3zButne marymku», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTCHUIN»,
«CTpoeHre ceMsiH OAHOJOJIBHBIX M JBYAOJBHBIX pacTeHUW», «KU3HEHHBIA LUK
MOPCKOW  KamycTbl», <«OKU3HEHHbIM UHKI MXa», <OKW3HEHHBIM UK
MaroOpPOTHUKA», <« KU3HEHHBIN LUK COCHBD.

O6opynoBaHue: CBETOBOW MHUKPOCKON, MUKpONpENnapaTbl SUIEKICTOK |
CIEPMATO30M0B, MOJENb «LIMKIT pa3BUTHS JIATYILIKW.

JlaGopaTopHas padora «/3ydeHue cTpoeHUs MOJNOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIpEnapaTax».

IIpakTnueckas padora «BpIsBIEHUME IPU3HAKOB CXOJACTBA 3apObILIEH
MIO3BOHOYHBIX JKUBOTHBIX).

JladopaTropHas paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHHUS BBICIIHX
pacTeHUN».

Tema 11. I'eneTuka — Hayka 0 HaCJEACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIIEHUS M pPAa3BUTUS TEHETHMKUM Kak Haykd. Paboter I
Menpens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Pabotel H. K. Konbnoa, H. 1. BaBunosa, A. H. benozepckoro, I'. 1.
Kapmnieuenko, FO. A. dunmumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI,
aJJIeIbHBIE TE€HbI, AJIBTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIM M PELIECCHBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS JIMHUSL, THOPUIbI, TEHOTHUI, (DEHOTHI.
OCHOBHBIE ~ METOAbl ~ T€HETUKH:  THOPUAOJOTMYECKUN,  LUTOJIOTHYECKU,
MOJIEKYJISIPHO-TE€HETUYECKUN.

JleMoHCcTpanuun

IToprpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
BasuwioB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®wmnyenko, H. B.
Tumodee-PecoBckuii.

Tabmuue! u cxembl: «MeToabl TeHETUKNY, «CXEeMbI CKPEIIMBAHU .

Jlaboparopnass  pabora «/Ipo3opuna Kak OOBEKT TI'€HETUYECKUX

HUCCIIEIOBAHUN)).
Tema 12. 3aK0HOMEePHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menaens — 3aKoH

eAnHOo00pa3ust THOPUIOB NepBoro nokonenus. [pasuno nomunupoBanus. Bropoi
3aKk0OH MeHaens — 3aKOH paclleIUIeHWs NPU3HAKoB. LlUuTosornyeckue OCHOBBI
MOHOTHOPUJTHOTO CKpEIIMBaHus. [ MoTe3a YUCTOTHI TaMeT.
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Ananmsupymomiee ckpemuBanue. [[poMexyTouHbI XapakTep HacJIeJOBaHMS.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

Jurnbpuanoe ckpemmBanue. Tpetuil 3akoH MeHiens — 3aKOH He3aBUCUMOT O
HACJICIOBaHUsI  TPU3HAKOB. [{uTonornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEILLIMBAaHUSL.

CuerieHHoe HacyienoBaHue npuszHakoB. PabGotel T. Moprana. CuermyieHHOe
HACJICJOBAaHUE T'€HOB, HAPYUICHUE CUECIUICHUS MEXIYy TIeHamMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBI MEXaHU3M OMNPENEICHUS N0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHeiii M rereporaMeTHbid moji. [ eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanmue npu3HakoB, CUEIUIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucrema. [Imerorponus — MHOXKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMOJelCTBHE HEAJUICIbHBIX TE€HOB.
Komnnementaprocts. Onucras. [Tonmumepusi.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHA PACTCHHM, JKMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOIIOTMYECKUX TMPOIIECCOB, TOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eneTnueckue MeXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— TIapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHuecKkue acreKkThbl KOHTPOJ U
U3MEHEHHS HACJIeJICTBEHHON MH(OPMAIIMK B TTOKOJIEHUAX KJIETOK U OPraHU3MOB.

JleMOHCcTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «IlepBriit 1 BTOpoi 3akoHbl Menaens», « TpeTuit 3aKkoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HermomHoe AOMUHHpPOBAHUEY,
«CrienyieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30odmibl», «l'eHeThka Imomay,
«Kapuotun uenoBeka», «Kapuorun apozodunsy, «Kapuotun nruiiby,
«MHOXEeCTBEHHbIHN anjienu3M», «B3anumoielicTBEe TeHOBY.

O6opynoBanue: MojAeNb g JEMOHCTpAllid 3aKOHOB  €JIMHOOOpa3us
rUOpPUIOB TIEPBOrO TMOKOJCHUS M paclieneHus MNPU3HAKOB, MOJENb s
JEMOHCTpPAllMd 3aKOHA HE3aBHUCUMOIO HACJICIOBAaHUS MPU3HAKOB, MOJAENIb JJIS
JEMOHCTPAlMU CLEIUICHHOI'0 HACJIENOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MHUKponpenapat: «/Ipo3zodpunar.

IIpakTnueckas padora «lI3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(DHIIBD».

IIpakTnueckas  padora  «M3ydyeHwe  pe3ysibTaToB  JUTHOPUIIHOTO
CKpEIIUBAHUS Y IPO30(PIIIBDY.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYMBOCTH
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B3aumopelictBue reHoTdna U cpelapl npu  (popMupoBaHuM (EHOTHIIA.
N3meHunBOCTh TIpU3HAKOB. KauecTBEHHBIE W KOJIMYECTBEHHBIE TMpU3HAKU. Buibl
V3MEHUYMBOCTU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

Mopaudukannonnas u3MeHYuBOCTh. Ponb  cpeapl B GopMUpOBaHUU
MOIU(PUKAIMOHHON M3MeHunBocTU. Hopma peakuum mpusHaka. BapuannoHHBIM
psa u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoaupuKalHOHHOU
VU3MEHYUBOCTH.

['enoTnMyeckas N3MEHYMBOCTh. CBOMCTBA T€EHOTUITMYECKOW M3MEHUYMBOCTH.
Bubl reHOTUITHYECKOM M3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMmOuHaTtiBHasT W3MEHYMBOCTh. MeWO3 W TIOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON U3MEHUUBOCTU. Posib KOMOMHATHBHON M3MEHUYUBOCTH B CO3JaHUU
TEHETUYECKOr0 pa3Hoo0pasus B Mpejeaax OJHOro BUA.

MyranroHHass W3MEHYMBOCTh. BuHIbl MyTanuii: T€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYLUPOBaHHbIE MyTaluu. SfnepHele U
nuTOoIUIa3Maruyeckue myranuu. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IpuduHbl
BO3HUKHOBEHUs MyTauumii. MyTtareHsl W UX BIHASHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O MpoLecca. 3aKOH TOMOJOTHMYECKUX PSJIOB B
HacnencTBeHHOM u3meHuuBocty (H.M. BaBuiio). BHesgepHas M3MEHUMBOCTH U
HACJICICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  ONULEHEMUYeCKUx Qaxkmopos 8
HACe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JemoHcTpanuun

IToprpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmumer w  cxembl:  «Bumgsl  u3MeHUMBOCTHY, «MonudukanmonHas
U3MEHYUBOCTD, «KomOunaruBHas U3MEHYUBOCTBY, «Menosy,
«OmnonoTBopeHuey, «I enernyeckue 3a00I€BaHUS YeI0BeKay, « Bumpl MmyTammii.

O6opynoBaHue: *KUBbIE M repOapHble 3K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHku (pororpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJIAMHA U3MEHUYHBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psila U
BAPUALIMOHHON KPUBOW.

IIpakTnueckas padora «Myraruu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernaparax)».

Tema 14. I'eneTuka 4yesioBeka

Kapuorun uenoeka. MexayHapoaHas nporpaMma HCCIEAOBaHUSA T'€HOMA
yenoBeka.  Meroapl  M3y4EHHMS] TEHETUKM  YEJOBEKA:  IeHEAIOTMYECKHU,
OJIM3HEIOBLIN, LIUTOT€HETUYECKUII, MONYJISIUOHHO -CTATUCTUYECKUH,

19



MOJIEKYJISIPHO-T€HETHYECKUN. CoBpemenHOE ONpEIECIICHUE TE€HOTHUIA!
ITOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnencrBenHble 3a001eBaHus dyeoBeKa. I eHHbIC M1 XpOMOCOMHBIC
0one3HM yenoBeKa. boJle3HM C HAcIEACTBEHHOM MPeIpacnoyioKEHHOCTHIO.
3HauYeHHE MEAMIIMHCKON I'€HETHKU B NPEIOTBPALLECHUN M JICUEHUU N€HETHYECKUX
3a0o0sieBaHUil 4yenoBeka. MeauKo-reHeTuyeckoe KOHCyJbThupoBaHue. CTBOJNIOBbIE
KJIeTKU. [IoHATHE «reHEeTUYEeCKOro rpys3a». JTHUYECKHE aCHEeKThl MCCIEIOBAHUI B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIIETOK.

['enernueckue GakTOpbl MOBBIIIEHHONM UYYBCTBUTEIBLHOCTH YeEJIOBEKA K
Gu3nYeCKOMY M XMMHUYECKOMY 3arpsA3HEHHUIO OKpYyKaromel cpespl. I 'eneTnueckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JleMOHCcTpanuu

Tabmumer 1 cxembl: «Kapuotum yenoBeka», «MeToapl N3yYeHUs TEHETUKH
yesoBekay, «l eHeTnyeckue 3a001€BaHuUs YEIOBEKaY.

IIpakTuyeckas padora «COCTaBICHHE U aHAIU3 POJOCIOBHON.

Tema 15. Cenexunsi Opranu3MoB

JloMecTukanust W cenekuus. 3apoXKICHUE CEJICKIMM W JOMECTHUKAIIHUM.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHui. Poip cenekuuu B CO3JaHUM COPTOB PACTEHUW U IOPOJ
#uBOTHBIX. CopT, mnopoja, IITaMM. 3aKOH TOMOJIOTUYECKUX pAIOB B
HacnenacTBeHHon wum3MeHumBocth H. WM. BasuioBa, ero 3HaueHue IJId
CEJIEKIIMOHHOM PadOTHI.

Metonbl cenekunoHHOM padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
VHJIUBHUIYaJIbHBIN. DTtanel KOMOMHAIIMOHHON CCJICKIIUHU. HcnbiTanue
npou3BojuTeNe 1o mnoroMcTBY. OTOOp MO T'E€HOTUIYy C TOMOIIBIO OLIEHKH
(eHOTHTIA TOTOMCTBA U OTOOP MO T€HOTUNY ¢ moMoIbio ananu3a JJIHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJCKIMOHHOW  paboThI.
PannanmoHHbIN M XMMUYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM y KyJIbTYPHBIX
¢opm opranuzmoB. lcmonb3oBaHHEe TEHOMHOTO PEIAKTUPOBAHUA W METOIOB
pexomOnHanTHBIX JJHK 1151 monydenus ncxogHoro Marepuania sl CEJeKIUU.

[lonyyenue ITOJIUTUIONIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
bmu3kopoacTBeHHOE  cKkpeliuMBaHue, uiauM  uMHOpuauHr.  HepoxctBeHHOe
CKpelIMBaHue, WM ayrOpuauHr. l'erepo3uc u ero npuuuHbl. Mcrnosib3oBaHue
rerepo3uca B cenekiuu. OtpanénHas rudbpuamsanud. Ilpeogonenue Oecruionus
MEXBHUIOBBIX THOPUIOB. JloCTHKEHUS CENIEKLIUN PACTEHUH U )KUBOTHBIX. «3e1éHasl
DeBOOYUAY.
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CoxpaHeHuEe M M3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JAUKUX  pOAWYed  JJIT  CO3JaHUs  HOBBIX COPTOB W THOPUJIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. ZM3yuenue, coxpanenue u ynpasgjieHue
2eHeMUYECKUMU Pecypcamu CenbCKOXO3AUCNEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIVHUeHUs CYueCmayiowmux U CoO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM Yuclie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosuix uoell U nepCcnekmusHbIX MexHoI02ULL.

JlemoHcTpanun

IToptpers: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

TaOmuiet 1 cxembl: «LleHTpbl MPOUCXOKACHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACIECIACTBEHHOW H3MEHUYHUBOCTH,
«Metonbl cenexkuuny, «Otnanénnas ruopuausamnusy», «MyrareHesy.

JlaGopaTopHas padora «/3ydeHue coOpToB KyJbTYPHBIX PACTEHUN U TIOPOJ
JIOMAIITHUX KUBOTHBIX).

JlabGoparopHasi padora «/3ydueHrue METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHn».

IKkekypeust «OCHOBHBIE METOABI U JOCTHUKECHMSI CEIEKIMUA PACTCHUW U
KUBOTHBIX (Ha CEJICKIOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEILHBIA  y4aCTOK, B TEIUIMYHOE XO34MCTBO, B JIAOOPATOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/10rust 1 CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJb3yeMble B OMOTEXHOJIOTUM, — KJIETOUYHBIE U TKAHEBBIC
KYJbTYPHI, MHUKPOOPTraHU3MBI, 170. XapaKTEPUCTHUKA. TpaguumonHas
OMOTEeXHONOrus: XJjeOoneyeHue, TMOJYyYeHHE KHUCIOMOJOUYHBIX MPOAYKTOB,
BuHOAENMEe. Mukpobuonorndaeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHonorui. [IpousBoacTBo Genka, aMUHOKUCIIOT M BUTAMUHOB.

Co3anre TEXHOJOTHIl U MHCTPYMEHTOB IEJICHANIPABICHHOI'0 U3MEHEHUS U
KOHCTPYHPOBAHHSI TEHOMOB C IIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIIMX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETUYECKUE MTYTH.

Kierounas unxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEHW DACTECHUM H
#®UBOTHBIX. Kpuobanku. Comatudeckas ruOpUAM3alUMI W COMATHYECKUMA
sMOpuorene3. lMcrnosib3oBaHWE TalJIONJAOB B CEJICKIUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Vcnonv3zoeanue MOHOKIOHAbHBIX U NOJAUKIOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOIOTBOpPEHHE. PexoHCTpyKIus
SIMIEKJIETOK U KJIOHUPOBAHMUE JKUBOTHBIX. METOJ TpaHCIUIAHTALIMU SIJIEP KIJIETOK.
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Texnonozeuu 0300pO8IeHUs, KYbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHOIICEHUSA CENbCKOXOZAUCMBEHHBIX KVIbMYD .

XpoMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa W
koHcTpyupoBanue pekomOuHantHbix JJHK. Coszoanue mpanceennvix opeanuzmos.
JlocTrkeHuss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKCHEPHUH.
DKOJIOTUYECKUE U 3TUYECKUE MPOOJIEMbl FTEHHON MH)KEHEPUH.

Menunuackue omorexnonoruu. [locrrenomuas mudposas meauiuaa. TP -
JTUarHoCcTUKa. MeTa0oJIOMHBI aHaM3, TEHOICHTPUYCCKHM aHaIM3 IpoTeoMa
YeJIOBEKa I OLIEHKH COCTOSIHHS €ro 340poBbs. [CNOJb30BaHHWE CTBOJOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Onommxkenepuss g pa3paboTKu
(GbyHIaMEHTANbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3[aHUSI KOMILIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJOTHUH TPEXMEPHOTO OWOMPUHTHHTA W cKaddoIauHTa
JUISL PEICHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIUIUHBL.

Coznanue BEKTOPHBIX BaKIUH C II€JIbI0 OOECreYeHUs] KOMOMHUPOBAHHOU
3amuThl oT Bo30Oyaurtened OPBU, ycraHOBlieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbyukimonupoBanust PHK-coaepskanux BUpYCOB, BBI3BIBAIOIINX OCOOO OMAacCHBIE
3a00JIeBaHMs YEJIOBEKA U JKUBOTHBIX.

JleMOHCcTpanuu

Tabmuier u cxemsl: «Mcnonb3oBaHUE MUKPOOPTaHU3MOB B TTPOMBIIIIICHHOM
pou3BOACTBE», «KieTounas nnxenepus», «I eHHas HHKECHEPUS.

JladopaTopHas padora «/3ydeHrne o0bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonydyeHrne MOITOYHOKHUCIBIX TPOIYKTOBY.

IKkekypeust «bHOTexHONIOTMST — BaXKHEHIIas MPOU3BOAUTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUIECKOE TPOU3BOJICTBO).

11 KNIACC

Tema 1. 3apoxkaeHue W pasBuTHEe IBOJILHMOHHBIX NpPEACTABJIEHUN B
Oonosioruu

OpomonmonHass teopus Y. [lapBuna. IIpennocpulKM  BO3HUKHOBEHUS
napBuHA3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBroKyIiye cuiibl 3BooLuu BuAoB 1o Y. JlapBuHY (BBICOKAs HHTEHCUBHOCTb
pa3MHOXKEHUS OpPraHM3MOB, HACJE€ACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernyeckord Tteopun 3Bomouunn (CTI). HeitTpansHas
Teopuss HBomonuu. CoBpeMeHHass JBOJIIOLMOHHAS ~ OWONIOrHs. 3HAYeHUe
HBOJIIOLIMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUpA.
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JleMOHCcTpanuu

[Toptpersr: Apucrorens, K. Jluanen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kroswe, Y. dapsun, C. C. YUerBepukos, 1. . IlImansraysen, [Jx. Xomnugeitn, . K.
benses.

Tabmumer 1 cxembl: «Cuctema xkuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna >kuBbBIX cymecTB (mo Jlamapky)», «Mexanusm (opmMupoBaHUs
npucnocoOieHnid 'y pacteHud u xKuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta myremiectus Y. lapsuna», «Haxogku Y. Jlapsunay, «@opmMbl 60psOBI
3a cyumiectBoBaHuey», «lloponbl romydei», «MHorood6pasue KyJbTypHBIX (hopM
KammycThl», «[lopoasl JoManTHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. J[apBuny)», «CxeMa COOTHOIIEHMS JBIXKYIIMX CHJ SBOJIOLMK,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH 3BOIOLIAI.

Tema 2. MUKpPOIBOJIIOLHA U €€ Pe3yJIbTATHI

[lonynamust Kak dJIE€MEHTapHasi €auHULA YBOMIOIUHA. COBpPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOr0 pa3sHooOpa3usi W CTPYKTYphl nomyisuuil. M3MeHeHue
reHooHJla TMONYJSALMU Kak »JIEMEHTAPHOE 3BOJIOLMOHHOE SIBIEHUE. 3aKOH
reHetTuueckoro pasHoBecus Jx. Xapnau, B. Baiin6epra.

DOneMeHTapHble (DAKTOPhl (IBMKYIIUME CHUJIBI) SBOJIOIUU. MyTalmOHHBIN
nporiecc. KomOunatuBHAs u3MeHUYMBOCTH. Jlpeiid reHoB — ciydaiiHbIe
HEHANPABJICHHbIE HM3MEHEHUsS 4YacTOT ajjiesied B momymsuusx. Oddext
ocHOBaTenss. JDgpgexm Oymuviiounozo copaviuka. CHudiCeHUe 2eHemU4ecKo2o
paszHoobpasus: npudunsl u creocmeus. Ilposenenue sgpghexma Opeiigpa 2cenog 6
oonvuwux U manelx  nonyrayuax.  Mwurpauuu.  V3omsuus  mOMyNsLuii:
reorpaduyaeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (pempoayKTUBHAS).

EcrectBeHHBI 0TOOp — Hampapistomuil ¢akTop dBooNUUA. DOpMEI
€CTECTBEHHOTr0  0TOOpa:  ABIXKYIIMHA, CTAOWIM3UPYIOIIMHA,  Pa3phIBAIOIIHI
(nm3pynTuBHbIi). [lomoBoli or6op. Bo3HMKHOBEHHE U 3BOJIOIUS COLMAIBHOTO
MOBEJICHUSI YKUBOTHBIX.

[IprucnocOONIEHHOCT,  OPraHU3MOB  Kak  Pe3yjabTaT  MHKPOIBOJIIOIUU.
Bo3HukHOBeHHE — mpucnocoOsieHud y  opraHu3smoB.  ApoMopdo3bl U
uauoanantauuu. [lpumepsl npucnocoOaeHuil y OpraHu3MOB: MOP(OJIIOTHYECKHE,
¢usnonornueckue,  OMOXMMHYECKHE,  ToBeAeHUeckre.  OTHOCUTENBbHOCTD
IpUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum U CTpyKTypa. BumooOpasoBaHue Kak pe3ynbTar
MUKpodBoJfonnu. M3omsinus — kioueBod ¢aktop BumoodpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: AJJTONATPUIECKOE (reorpaduueckoe),
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CUMIIATPUUYECKOE (?KONIOTHYECKOE), «MTHOBEHHOE» (monumIOnIU3aIu,
rubpuan3zanus). JmuTeasHOCTh SBOMIOIUOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUST OMOJIOTUYECKOTO Pa3Hoo0pasus.

Ponp »BOMOIIMOHHOM OWONOrMM B pa3pabOTKE HAyYHBIX METO/OB
coxpaHeHusi 6MopazHooOpa3us. MUKpPOIBOMIOLMS M KO3BOIIOIMS Mapa3uToOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOMUMUBOCTU K AHTHOMOTHKAM M CIOCOOBI
OOpBOKI C HEl.

JlemoHcTpanun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubr u cxembl: «MyTaluuoHHasE W3MEHYUBOCTHY, «llomynsunonHas
CTPYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CHJIBI 3BOJIOIUNY, «DKOJIOTUYECKas M3OJIUS TMOMYISIUNA CeBaHCKON (openny,
«['eorpadmyeckas UM3OMSLMS  JIUCTBEHHUIBI CUOUPCKOM UM JIMCTBEHHUIIBI
naypckoiny, «[[omynsiquOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTB», «Cxema
NEHCTBUSL E€CTECTBEHHOro O0TOopa», «PopMbl OOpPbHOBI 3a CYLIECTBOBAHUEY,
«naycTpualibHblii MenaHu3M», «KuBble uckornaembie», «[lokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpegynpexnaronias OKpacka AKUBOTHBIX,
«Dusznonornyeckue anantauum», «lIpucnocoOIeHHOCTh OpPraHu3MoOB U €€
OTHOCUTENIbHOCTBY, «Kputepun Buma», «Buabl-nBorinukmn», «CTpykTypa BUAa B
npupozae», «Crnocodsl BUaoOOpa3zoBaHus», «l'eorpaduueckoe BHI000pa3zoBaHUE
TPEX BUAOB JIAHIBIIICH», «DKOJIOrMYECKOe BUA000pa30BaHUE BUIOB CHHHIDY,
«ITonmummonel pacteHuity, «KamycTHO-peieuHbIi THOPHUIY.

O6opynoBanue: repoapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydelia NTUIl U
3Bepell ¢ MpuUMepaMH pPa3TUYHBIX MPUCIOCOOJICHUHM, Yydena NTHUIl U 3Beper
pasHbIX BHUJOB, TepOdapuu pacTeHHil OJM3KUMX BUJIOB, OOPa30BaBIIMXCS
Pa3NUYHBIMH CIIOCOOAMH.

JlabopaTtopHas paGora «BblsiBIeHHE H3MEHUHMBOCTU Y 0CO0EH OJHOTrO
BUJIA.

JlaGopaTtopuas  pabora  «lIpucnocoOsieHusi  OpraHM3MOB U UX
OTHOCHUTEJbHAS LIEIECO00PA3HOCTHY.

JlaGopaTtopnas paGora «CpaBHEHHE BHIOB IO MOP(}OIOrHUECKOMY
KPUTEPHION.

Tema 3. MakpodBoloLuA U €€ pe3yabTaThl

Metonpl HM3ydeHUA  MaKpO3BOJIOUUM. [lall€eOHTOIOrMYECKUEe  METOMABI
u3ydyeHus: HBomouuu. llepexonnbie QopMbl U (UIOT€HETUYECKHE  Psibl
OpPraHU3MOB.
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buoreorpadguueckue Meroasl u3ydeHus: sBomouuu. CpaBHeHUE QIOpHl U
dbayHsl MaTepuKOB M OCTpoBOB. buoreorpaduueckue odsactu 3emiau. Bujubl-
SHJIEMHUKHU U PEJIUKTHI.

OMOpHOSIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKUE METOJbl M3y4EHUS
3BOMIIOIMHU. ['eHeTHUecKkne MeXaHW3Mbl 3BOJIIOLMHM OHTOI€HE3a W IOSIBICHHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOrMYHBIE UM  AHAJNOTMYHBIE  OPraHbI.
Pyaumenrapuble  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMUYECKHEe M  MaTeMaTHYeCKhe  METOAbl  W3YYECHHsS  3BOJIOLIUU.
I'omonoruunsie TeHbl. COBpeMEHHbIE METOAbl MOCTPOCHUS (UIOTEHETUYECKUX
JI€PEBHEB.

XpOMOCOMHBIE MYTAIlUU U 3BOJIOLIMS TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (ITIpaBWia) dBOTIONUU. [Ipunyun cmenvt yHKyuil.
HeoGpatumocts »Bomonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JleMOHCcTpanuu

IToptpetsl: K. M. Bap, A. O. Koanesckuii, @. Mrosep, 3. [ ekkeb.

Tabmuuel u cxeMbl: «DuUIOreHeTUYECKU psAl Jomaan», «ApXEeOoNnTEepUKC,
«3Bepo3yobie  smepb»,  «Creromedansy,  «Punnodurtsr»y,  «CemeHHBbIE
NanopoTHUKWY», «buoreorpadguueckue 30HBI 3emim», «Jlpeii KOHTUHEHTOBY,
«PenukTh», «HaudanpHple craguu SMOpPUOHAIILHOTO Pa3BUTHUSL TMO3BOHOUYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJOTHMYHBIE OpraHbl», «PyaIuMeHThD,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI 4YENOBEKa M IIUMIaH3e», «lnaBHBbIE
HAIPABIICHUS 3BOJIOLHUNY, «OOLIME 3aKOHOMEPHOCTH 3BOJIOLIUN.

ObopynoBanue: KOJUIEKIIMH, TepOaphH, MYISDKA HMCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HaCEKOMBIX.

Tema 4. IIponcxoxkaenne U pasBuTHE KU3HHA HA 3emJie

HayuyHble rumore3bl NPOUCXOXKACHHS >KU3HM Ha 3emie. AOHOreHe3s H
naHcrepmus. JloHaydHble IPEICTABICHUS O 3apOKACHUU KU3HU (KPEALMOHHU3M).
I'mnores3a NOCTOSSTHHOTO CaM03apOKICHUs )KU3HU U €€ onpoBepkeHue onsitaMu .
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHre >Ku3Hu U acCTpOOHOJIOTHS.

OcHoBHBIE JTaIbI HEOPraHUYECKOU SBOJIOLIUAH. [Inanerapuas
(reojoruyeckasi) SBOJIONHUSA. XHUMHYECKas OJBOJIONUA. AOHOTEHHBIM CHHTE3
OopraHmyeckux BeniectB M3 Heopranndeckux. Ompir C. Mwumepa u I'. Opm.
OO6pazoBanue mnonmuMepoB u3 MoHoMepoB. KoamepBarnas rumnoresa A. .
OmnapuHa, runore3a neppudaHoro OynboHa J[x. XonaeitHa, reHeThdecKas runoTes3a
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I'. Mémnepa. Pubosumbr (T. Yex) m rumoresa «vupa PHK» V. TI'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUctopuss 3emmn u Meroasl €€ wu3ydeHus. Vckomaemble opraHuydecKue
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
TEOXPOHOJIOTHS. 1'€0XpOHOIOrnyecKast Kajla: 30HbL, 3Pbl, IEPHOIBI, SITOXH.

Hauvanenubie 3Tanbl opraHndeckon sBoirouuu. [losgBieHne u dBOMOLUA
HEPBBIX KJIETOK. DBOJIONUS MeTaboin3mMa. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemMeHHBIE MUKPOOHBIE OMOTUIEHKM KaK aHaJoT TIEPBBIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTBHL.

[Tpoucxoxnenue sykapuoT (cUMOMOreHe3). DBOMIOIMOHHOE MTPOUCXOKICHHIE
BUpycoB. [IpoucxoxJieHHME MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl IBOJIOIUHU BBICHINX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacreHuili. Bwixonm pactenui Ha cymy. IlosBieHME CIOPOBBIX PACTEHUM U
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxokaeHne IBETKOBBIX
PaCcTEHUHU.

OcCHOBHBIE 3Tamnbl 3BOJIOUMUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(}o3bl
XKUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TUIoB. [lepBpie XOpnoOBbIE KUBOTHBIE. JKM3HB B BOJIE. DBOMIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenue ambubuii u pentwinil. [IporcxoxkaeHue MIICKONMUTAIOMUX U
ntul. [lpunnun kmouyeBoro apomopdosza. OcBoeHHe O€ClO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre Xu3HM Ha 3eMje IO 3paM M IEpUOAAM: apXeu, IMPOTEpPO30u,
naneo3oif, Me3030i1, KaifHo30il. OOmias  XapakTepuCTHKa KiuMmara u
rEOJIOTMYECKUX TmpoleccoB. llosBneHne M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro ycIoBHs U BIMSHUE Ha Ta30BbIA COCTaB aTMOC(hepHI.

MaccoBble BBIMUpPAHUSI — JKOJIOTHUYECKAE KPU3UCHI mpouuioro. IIpuuuHer u
CIIEICTBUS MAacCOBBIX BbIMUpaHUil. COBpPEMEHHBIN 3KOJIOTMYECKUN KPHU3HC, €ro
ocoberHoctu. [Ipobaema coxpaneHus: OmopazHooOpasus Ha 3eMIie.

CoBpemeHHasi cuctemMa opraHudeckoro mupa. [IpuHImMnbl Kiaccuukauu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JlemoHcTpanuun

IToptpeter: ®@. Penu, JI. Cnamnannanu, JI. Ilactep, 1. . Meunukos, A. H.
Omnapun, x. Xonaeitn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuupel 1 cxeMbl: «Cxema omnbita @. Penny», «Cxema ombita JI. [lacTepa 1o
MU3YUYECHUIO CcaMo3apoxkaeHusl xku3Hm», «Cxema ombita C. Mumnepa, [. FOpw»,
«JTanbl  HEOPraHWYECKOW  JBOMIOIUNY»,  «['€OXpOHOJIOrMYECKass  IIKaJay,
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«HauvanibHble 3Tanbl OPraHUYECcKOi HBONMIOIUNY, «CxeMa oO0pa3oBaHUsI IYKapHOT
nyréM cumoOuoreHesza», «Cucrema >XUBOM mnpupoas», «CTpoeHue BHpyCay,
«Apomopdo3bl  pacteHuit»y, «PuHHOPUTHY), «OTHOKIETOYHBIE BOIOPOCINY,
«MHoroknerounsie Bopopocim», «Mxwm», «llanoporHukn», «l oloCceEMEHHBIE
pacteHus’», «OpraHbl LBETKOBBIX pacTeHUi», «(CxeMa pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeimue», «KuIedHONOIOCTHBIEY,
«IInockue 4EPBUY, «YneHucToHoruey, «PBIOBIY, «3eMHOBOJHBICY,
«IIpecmbikaromuecs», «lItunp», «Miaekonurtaromuey», «Pa3BUTHE KU3HU B
apXerCcKou 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTue KHU3HU B
MaJIC030MCKOU dpen, «Pa3BuTue Ku3HU B ME3030MCKOU dpe», «Pa3BuTHE KU3HU B
KaltHO30MCKOM 3pe», «COBpeMEHHAs CUCTEMA OPraHUYECKOTO MUPA».

OOopynoBanue: repdapuu pacTEHUN pa3JIUYHBIX OTJICJIOB, KOJJICKIIMU
HACEKOMBIX, BIIAYKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUA
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4YydYela IMTHLl W 3BEpew,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJE3HbIX HCKOMAEMBIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryaabHass  Jga0oparopHas  padora «MopenmupoBaHUE — OIBITOB
Munepa—tOpu 1o u3ydennto abMOreHHOro CUHTE3a OPraHUuYeCKUX COCTMHEHUN B
NEPBUYHON aTMOChepe».

JlaboparopHass padora «l3yuyeHue W OINHCAHWE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEW CTPOCHHSI PACTECHUM
Pa3HBIX OTIIEJIOBY.

IIpakTuueckas padora «/3yueHne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4yea0BeKa — aHTPOIOr eHe3

Paznensl 1 3a1aun aHTpOnooruu. MeToapl aHTPOIOJIOTUH.

CraHoBIIeHHE MPEACTABICHUNA O MPOUCXOXKIECHUU YeloBeKa. PenmurunosHbie
B033peHUsl. COBpEMEHHbBIEC HaYYHBIE TEOPHUHU.

CX0ACTBO YeNOBEKA C KUBOTHBIMUA. CHCTEMATUUYECKOE MOJI0KEHUE YEIOBEKA.
CBuzerenbCcTBA  CXOACTBA  YEJIOBEKA €  JKABOTHBIMHU:  CPaBHUTEIBHO-
Mopdomoruyeckue, IMOPHUOIOTUYECKHE, (U3HOTIOT0-OMOXUMUYECKUE,
noBesieHYeckre. OTInUns YeaoBeKa OT )KUBOTHBIX. [IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBrxyiue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOrHYECKHUEe, COLMATIBHBIE.
CooTtHorieHre OMOTOTHYECKUX U COIUATBHBIX (DaKTOPOB B aHTPOTIOTCHESE.
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OcCHOBHBIE CTaIUU aHTpoOINoOreHe3a. PaHHHME 4YeoBEKOOOpa3HbIe 00E3bSIHbI
(IPOKOHCYJIbI) U PAHHUE TTOHTHU/IBI — OOIIME PEAKU YET0BEKOOOPa3HbIX 00€3bsH U
moJeld. ABCTPaJIONUTEKH — JBYHOTHE MpEAKHU Jrofei. UenoBek yMenblil, repBbie
W3TOTOBJIEHUSI OPYIHMM Tpyna. UenoBek MpAMOXOIAIINNA W MEPBBIM BBIXOJ JIFOJIEU
3a  mnpenensl  Adpuku. YenoBek redjenbOeprckuii — 0OmUNA  TIPETOK
HEaHJIEPTAIbCKOr0 YEJIOBEKA M YEJOBEKa pasyMHOro. UenoBek HeaHIepTalbCKU
KaK BHJ JIFOJIEW XOJIONHOrO KiauMmara. YernoBeK pa3yMHbIA COBPEMEHHOIO THIIA,
JCHUCOBCKUN 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamu Adpuxu.
[TaneoreneTnka 1 NajaeoreH OMHKA.

OBOIOLIMST COBPEMEHHOr0 4enoBeka. EcTecTBeHHBIN OTOOp B MOMYJISALMSIX
yesnoBeka. MyTranuoHHbI npouecc u nonumopdusm. [lonynsiiMoHHBIE BOJIHBI,
npeid reHoB, Murpanus U «3PQPEKT OCHOBATENSA» B MOMYJSAIHUAX COBPEMEHHOTO

YeNoBeKa.
YenoBeueckue packl. I[loHsitne o pace. bombimme pacel: eBporeougHas
(eBpaszuiickasi),  aBCTpajo-HErpoujaHasi  (dSKBaTOpUalbHAasi),  MOHTOJOMJHAsS

(a3maTcko-amMepuKaHckas). Bpemss u myTu pacceneHusi 4eloBeKa IO IIJIaHETe.
EnunctBo  yenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTh — pacu3Ma.
[Tpucrnoco6seHHOCTh YeloBEeKa K Pa3HbIM YCIOBHUSIM OKPY>Kaloled CpeJibl.
Bmusaue reorpaduueckoit cpenbl U apedida TeHOB Ha MOPQOJIOTUIO U
(U3HONOTHUIO YEIOBEKa.

MexauciuuIuIMHApHbIe  METOAbl B (u3mueckodl  (OMOIOTrHYeCcKOM)
AQHTPOIIOJIOTUHM.  DBOJIOIMOHHAS ~ AHTPONOJOTHUS W TAJCOAHTPOIIOJIOTHUSI
YeJIOBEUECKUX MOMYJAIUN. buocomuanbHble UCCIEIOBaHUS MPUPOJIBI YeIOBEKa.
HccnenoBanne KOABOMIONNUN OMOJIOTMYECKOTO M COIUATBLHOTO B YEIIOBEKE.

JleMoHCcTpanuun

IToptpersr: Y. lapsun, JI. Jluku, 5. S. Porunckui, M. M. I'epacumos.

Tabmuietl U cxembl: «MeToJIbI aHTPOTMONOTHIY, «I 0JIOBHON MO3T UEIOBEKa,
«UYenoBekooOpa3Hbie 00€3bsHB), «CKeleT dYeloBeKa W CKEJIeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbIDY, «J|BUXKYIIIME CUJIBI aHTPOIIOTEHE3a», «DBOJIIOIIMOHHOE
IpEBO  4YEJOBEKa», «ABcTpajonuTek», «YenoBek  ymenslid», «YenoBek
NpAMOXOIAIININY, «JleHncoBckui uenoek» «Heannepranbiup», «KpoMaHbOHIBDY,
«IIpenku yenoBekay», «ITarbl HIBOIIOLMH YeJIOBEKay, «Packl uenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHENOCTeH, TpeAMETOB MaTepuaibHON
KyJIbTYpbl MPEIKOB YEJIOBEKa, penpoaykuuu (dortorpaduu) KapTUH C
MudonoruyeckuMu U OUONCHCKUMH CIOKETaMHM TIPOMCXOXKJICHUS YEJIOBEKa,
dboTorpadur HaxX0A0K UCKOMAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIIb
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yeperna 4YejJoBeKa M 4Yeperna IMIMMIAaH3€, MOJENb KHUCTU 4YelIOBEeKa W KHUCTU
IIMMIIaH3€, MOJENH TOpca MPEIKOB YeIOBEKA.

JlaGopaTopHasi padora «l3yuyeHne o0COOCHHOCTEH CTpPOCHHS CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MPSAMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHue 73KOIOrMUECKUX aanTaluii 4eJI0OBEKay.

Tema 6. Jkonorussi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJ0PraHU3MEHHBbIX CHCTEM € OKPYKaKOUIeH cpeaoi

3apoxkaeHre U pa3BUTHE 3Kkojoruu B Tpynax A. ['ymGonsara, K. @. Pymse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum
9K0J0ruH. CBSI3b SKOJIOIMH C IPYTUMH HAyKaMU.

Metonbl sxonoruu. IloneBble HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTHUHU:
npupogHeie W JaboparopHbie. MoaenupoBaHue B 3KOJOTUA. MOHUTOPHHT
OKpY>KaOIIEH Cpe/ibl: JIOKAJIbHBIN, PETHOHAIBHBIN U TJI00AIbHBIN.

3HAaYEHHUE DKOJOTMYECKMX 3HAHUW i1 4YEJlOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3E€H YeloBeYeCcTBa ¢ Mpupojoil. dopMupoBaHue
AKOJIOTMYECKOM KYJIBTYPBI U DKOJIOIMYECKOW IPAMOTHOCTH HACEJICHUS.

JleMOHCcTpanuu

[Toptpets: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmipl U cxeMbl: «Pa3gensl sxonorum», «Metoasl sKojgorum», «Cxema
MOHHUTOPHHIA OKPYKAOILIEN CpeabD».

JlaboparopHuas padora «3yuenue METO/I0B 3KOJIOTUYECKHUX
HCCIICT0BaHUI.

Tema 7. OpranusmMsbl 1 cpeia 0OMTAHUA

Okonornyeckue (HakTopbl U 3aKOHOMEpHOCTU UX nerctBus. Knaccubukanms
AKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTUYECKUE, aHTponoreHHble. O01me
3aKOHOMEPHOCTH JEUCTBUS dKoJornyeckux ¢axropon. IIpaBuno munumyma (K.
Mmpenrens, FO. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE W CTCHOOHMOHTHBIC
OpPraHHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak 3Kojoruueckuil Qaxrtop. [leiicTBue
pa3HbIX YYAaCTKOB COJIHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. DKOJOTHUYECKHE TPYIIIIbI
pacTeHUl M JKUBOTHBIX II0 OTHOWICHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
@oTONEPUOAN3M.

Temneparypa kak skonoruueckuii ¢akrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.
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BnaxHocTh kak skonoruueckuid (dakrtop. IlpucnocobneHuss pacteHuid K
nojJiep ka0 BogHoro Oananca. Kiaccudukanuss pacTeHHil MO OTHOILIEHUIO K
BoJie. [Ipucnocobienus sKMBOTHBIX K U3MEHEHHUIO BOJHOIO PEXKUMA.

Cpenbl oOMTaHUsI OpPraHW3MOB: BOJHAs, HA3€MHO-BO3YILHAs, IOYBEHHA,
ryOMHHasT  TOJIMOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3MKO-XMMHUYECKUE
OCOOCHHOCTU cpell oOuTaHusi opranu3moB. [IpucnocoOieHus OpraHu3MoB K
JKU3HH B Pa3HbIX cpeax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roguyHbie puTMbl. [IprcocoOJEeHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HMU.

XKuznennsie Qopmbl opranusmoB. lloHste o KuU3HEHHOW (opme.
Xuznennsie popMbI pacTEHHIl: 1€PEBHs, KyCTAPHUKH, KyCTAPHUUKH, MHOTOJICTHHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTBI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HU.

buornueckue (akTopBI. Buner OMOTUYECKUX  B3aUMOJCUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTYaJau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHn4ecTBo). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopuueckue, (pabpuueckue). 3HaUeHUE
OMOTHMYECKHX B3aUMOACUCTBUM [IJIs1 CYIIECTBOBAHHUS OPraHW3MOB B Cpeie
oburtanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «OKkojiorudeckue (axTopel», «CBETOBOW CHIEKTPY,
«IKOJOrMYECKUe TPYIIbl )KUBOTHBIX 1O OTHOIIEHUIO K CBETY», «TemioKkpoBHbIE
AKUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTMYECKHE afanTaluu
KUBOTHBIX», «Cpenbl o0OUTaHUSI OpPraHU3MOBY», «bBHOJIIOrMYECKUE PUTMBDY,
«Kuznennole  ¢Gopmbl  pacTeHuil», <«KusHeHHBbIe  (QOPMBI  KUBOTHBIXY,
«9KOocuCTEMA IHUPOKOIMCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOrO jecay, «llenu
MUATaHUS», «XumHu4decTBo», «llapasutmam», «Konkypermus», «CumOuosy,
«KommeHncammszm».

ObopynoBaHue: repdapuu pacTeHUW M MKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PAa3IMYHBIX HKOJIOIMYECKUX (DAaKTOpOB, repOapuu CBETOMIOOUBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOMBBHIC, TEHEIIOOMBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUJIEKIMH TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHHi, yydena NTULl U 3Bepel, repdbapuu
pacTeHuii, OTHOCSIIMUXCS K rurpodputam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax,
repbapud M KOJUJIGKIMU pACTEHU U IKUBOTHBIX, OOJIQAAIOIIUX dYepTaMu
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MPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUU KU3HHU, Trepdapuu u
KOJUIEKIIMM PACTEHUWA M KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIHH
KUBOTHBIX, YJaCTBYIOIIMX B Pa3IMUHbIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlaGopaTtopHass paGora «BbIsiBICHHE TMPUCTIOCOOJICHUN OpPraHU3MOB K
BJIMSTHUIO CBETA».

JlaGopaTtopHass paGora «BbIsBICHUE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBI».

JladopaTtopHas pabora «AHATOMHUYECKHE OCOOCHHOCTH pPACTCHHH U3
pa3HbIX MECT OOUTAHUS.

Tema 8. Jkosrorust BUA0B U MOMYJISIIIHIA

OKOJIOTUYECKHE  XAPAKTEPUCTUKHU NONYJISALINH. [lonmynsimua  kak
Ouonornueckas cucrema. Poib HEOTHOPOAHOCTH cpenbl, (pu3nueckux 6apbepoB U
0COOEHHOCTEW OMOJIOrMH BUJIOB B (DOPMUPOBAHHM IPOCTPAHCTBEHHOU CTPYKTYPBI
nonyyisinuii. OCHOBHBIE [IOKAa3aTeNd MOIMYJSLHUU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHas M TMOJOBasg CTPYKTYpa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTpALUs.

DKOJIOTMYECKast CTPyKTypa nonyisiquu. OneHKa YUCIEHHOCTH TOIYJISIIUN.
JInvHaMuKa NOMyJSIUU U €€ peryisiuus. bHOTHYEeCKMH MOTEHUHANT MOMYJIALMH.
MopnenupoBaHue JMHAMUKH MOMysIUUKA. KpuBble pocTa YHCIEHHOCTH NOITYJISILUY.
KpuBbie BbDKMBaHMS. Perynsuuss 4UCICHHOCTH NONYJSAUUNA: poib (haKTOpPOB,
3aBUCSIIMX U HE 3aBUCSIIHUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATErUU BUIOB (T- U
K-crparerunm).

[lonsitue 00 sKonorudecko Huile Buaa. Mectooburtanue. MHoromepHas
Mozens 3kosorndeckon HumM JIx.M. XaruynHcona. Pa3mepsl sKonormueckou
Huu. [loTeHuManpHas U peain30BaHHAs HUIIH.

Bun kak cucrema nomyisinuMii. Apeasibl BUIOB. Buael M HX JKU3HEHHBIE
CTpaTeruy. JKOJIOTUUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEACHUS M MHIpalUil KUBOTHBIX. buonormueckue
VMHBA3WH YYKEPOJAHBIX BUIOB.

JlemoHcTpanuun

[Toprper: [Ixk. M. XaTunHCOH.

Tabmuubl U cXeMmbl: «DKOJOTMYECKHE XapaKTEPUCTUKU MOIYJIALHUNY,
«lIpocTtpancTBeHHass  cTpykTypa nonyisinuu», «Bo3pacTHele  nMpaMuabl
nonyysinun», «CKOpPOCTh  3acCelieHHs] TNOBEPXHOCTH  3E€MJM  PA3JIUYHBIMU
opranuzMammy», «Mogenp s3komornyeckor Humu [x. M. Xaraunconay.

O6opynoBanue: rep0apuu pacTeHUM, KOJUIEKIIUU KUBOTHBIX.
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JlaGopaTtopuas  pabora «llpucnocobneHus ceMssH  pacTeHHl K
pacCceJIeHUIO.

Tema 9. Jkos10orus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3M MeXIy
OpraHu3MamMu B OMOIIEHO3E.

OkocucreMa kKak OTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHANBHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOJYIICHTHl, KOHCYMEHTBI, PEIYyIECHTHI.
Tpodbuueckue ypoBau. Tpoduueckue 1enu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [louBbl U witbl B 3kocucTemMax. KpyroBopoT BEmieCTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TOKa3aTeaM  JIKOCUCTeMBbl. buomacca u  mpoayKuwus.
DKOJIOTUYECKHUE MTUPAMUIBI YUCETT, OMOMACCHI U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiuixu. Daykmyayuu.
HanpaBnenHsle 3akOHOMEpPHBIE CMEHBI COOOIECTB — Cykueccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCCUM W UX TMPUYUHBL. AHTPOIOICHHBIE BO3JCHCTBUS Ha
cykneccuu. KimnmakcHnoe cooOmiectBo. buopaznoodpasue u mojiHoTa KpyroBopora
BEIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[Ipupoanble 3KOCUCTEMBI. JKOCUCmEMbL 03€P U peK. DKocucmemvbl Mopet U
oKeanos. Ikocucmemvl MyHOp, 1ecos8, cmenell, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ATrpo3kocucTeMa. ArpoieHo3. Pazmuuns
MEKly aHTPOIIOT€HHBIMU U MPUPOIHBIMH YKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. [opojckas
dbraopa u dayna. CunanTponuzauus Topoickod ¢ayHsl. buonormdyeckoe u
XO3SIIICTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (DOPMUPOBAHMSI OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKocucteMax. Poab kackaonoco s¢hghexma u 6uU008-30uhukamopos (Kouesvix
61008) 6 pyHKYUOHUPOBaHuu 3Kocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPONOTCHHBIX BO3JICUCTBUIA.

Mexanuzmoi 8030€lLiCcmaus. 3a2pASHEHUU  PA3HBIX Munos Ha
CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHSX,
OCHOBbL  DKOJIO2UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUSL.
MeTto10510THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOTIOTEHHBIX IKOCUCTEM.

JleMoHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupl U CXEMBI: «CTpykTypa  OWOLIEHO3a»,  «IJKOCHCTEMa

IMUPOKOJIMCTBCHHOI'O JICCA», «DKocucTeMa XBOMHOI'O Jeca», (((DYHKI_II/IOHEUIBHBIG
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TPYIIIBl OPTaHU3MOB B JKOcUCTeMe», «KpyroBopoT BemiecTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, ACTPUTHASN )Y, «DKOJIOTMYECKAsI MUPaMUIa YUCEID»,
«IKonoruueckasi nupamuia OMOMaCChDy, «IKOJOTUYECKAsT UpaMUIa dHEPTUN»,
«O0bpazoBanue 6osota», «llepBuuHas cykieccus», «BoccTaHoBIIeHHE Jieca TOCHE
noxapa», «JKocucTteMa 03epa», «ArpoueHos», «KpyroBopor BelecTB U MOTOK
SHEPTUH B arporieHosey, «[Ipumepsr ypOoskocucTem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repbapuu KylIbTYpPHBIX M JUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEINb
HKOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBDY.

JladopaTtopHas pabora «l3ydyenune pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCHCTEMAaxX.

IKCKYypceHusi «IKCKYypCHsl B TUITMYHBIA OMOreoneHo3 (B ayOpaBy, OepesHsIK,
€JIbHUK, HA CYyXOJIOJIbHBIN MM MOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

JDKcKypeusi «IKCKypcHs B arpodKOCHUCTEMY (Ha TOJe WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

buocepa — oOmiemnanerapHas 000J04ka 3€MIIM, A€ CYIIECTBYET WM
CyIIIECTBOBaJA KU3Hb. Pa3BuTue mnpejacTaBienuii o ouocdepe B Tpynax 3. 3rocca.
VYuenune B. U. Bepnaackoro o 6mocdepe. O6mactu 6uocheps! u e€ cocrtan. XKupoe
BEIIeCTBO Ouocdepsl U ero HyHKIIHIH.

3aKOHOMEPHOCTH CylecTBOBaHUs Ouochepbl. OcobeHHOCTH Onochepsl Kak
rI100abHOM dKocucTeMbl. JJuHaMudeckoe paBHoBecue B buocdepe. KpyroBoporsl
BELIECTB U OMOr€OXMMHYECKUE LUKIIbI (YrIepoaa, a30Ta). PUTMUYHOCTD SIBIEHHI
B Ouocdepe.

3onansHOCTh Omochepsl. [lorstne o Omome. OCHOBHBIE OWOMBI CYIIU:
TYHJIpa, XBOMHBIE JIeCa, CMEIIAHHbIC U IIUPOKOJIUCTBEHHBIE JIeca, CTEIH, CAaBaHHBI,
MyCTBIHH, TPOMMYECKUE JIeca, BEICOKOTOphs. Kimmart, pacTuTeNbHbIN U JKUBOTHBIN
MHp OMOMOB CyIIH.

CrpykTypa U QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOIO MOTEHIIMAJA U
onochepHbIX PYHKIIUI.

JlemoHcTpanuu

[Toprpersl: B. W. Bepnanckuii, J. 3rocc.

Tabmuer u cxembl: «I['eocepsr 3emun», «KpyroBopor azora B mpupoae»,
«Kpyrosopor yriaeposa B mpupoae», «KpyroBopor kuciaopona B NpUPOAE»,
«KpyroBopot Boawsl B mpupozae», «OCHOBHbIE OMOMBI cymny, «Kmumatnueckue
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nosica 3emim», «Tynapay, «Taira», «CMmemannsiii jecy, «IInpokoaucTBEHHBIN
necy, «Crenby, «CaBanHay, «IIycTeiHD, « Tponuueckuii 1ecy.

O6opynoBanue: repdbapuu pacCTeHUH pa3HbIX OMOMOB, KOJIICKITUN KUBOTHBIX.

Tema 11. YestoBek u OKpy:Kawiuas cpeaa

DKOJIOTMYECKHE KPU3KHChI M UX NpUYUHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arps3HeHue Bo3AymHOW cpenbl. OxpaHa Bo3nyxa. 3arps3HEHUE
BoAHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Pa3zpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kinumara.

AHTpPOIIOreHHOE BO3/ACHCTBUE HA PACTUTEIbHBIM M KMBOTHBIM mMup. OxpaHa
pPaCTUTEIBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHIMIBI OXPaHbl HPUPOIBI.
Kpacupie kHuru. Oco0o oxpansembie mpupognbie Tepputopuun (OOIIT).
Borannueckue casibl U 300JI0rHYECKHUE TapKHU.

OCHOBHbBIC MNPUHIUIIBI YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA U MPUPOJBI.
PanvonanbHO€  MPUPOJONONIB30BAHME UM COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emuid. OOmIME 3aKOHOMEPHOCTH TJI00AJbHBIX HSKOJIOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3UCA U €r0 BEPOATHBIC MTOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUus nepexooa K pecypcocoepezaroujeii u
KOHKYDEeHmMOoCcnocobHou sHepeemuke. buonozuueckoe paznoobpasue u 6uopecypceni.
Hayuonanvnvlie ungopmayuonnvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. (OcHOGb
aKopeadbuumayuyu Kocucmem u cnocooos 6opvbOvl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHvIX IKOCUCTEM.

JleMoHCcTpanuu

Tabmupt 1 cxeMbl:  «3arpsizHeHue  atMocdepsl»,  «3arpsi3HeHue
runpocheps», «3arpszHeHue mouBb», «llapHukoBbiii  addexT», «Ocobo
OXpaHsieMble MPUPOHBIE TEPPUTOPUNY, «MoIeTN YIPaBIIEMOro MUPa.

O6opynoBanue: ¢ororpadguu oxpaHSEMbIX PACTEHWU W KUBOTHBIX KpacHoit
kHuru Poccuiickon @enepanun, KpacHOM KHATH peruoHa.
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IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOT'MHA HA YPOBHE CPE/IHEI'O OBLHIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4aloUMMUCST TPOrpaMM CpEeAHEro oOlero oOpa3oBaHMs: JIMYHOCTHBIE,
MeETanpeIMETHbIE U TPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTrpaMMBbl IO OMOJIOTUH
BBIJICJTICHBI CJIEIYIOIINE COCTABISIOUINE: OCO3HAHUE OOYJarOIIMMUCS POCCUHCKOM
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPENEJCHUI0, Haauyue Momusayuu K  OOy4EHHIO  OHOIOTUH,
yeneHanpasieHHoe paszeumue BHYTPEHHUX YOEKIECHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX ILIEHHOCTEW M HMCTOPUYECKUX TPAAULMN PA3BUTUSA OHOIOIMYECKOIO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUYaAIONIUXC PYKOBOJICTBOBATHCS B CBOCH
JEATENBHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMM, IPHUCYLIUMHU CHCTEME
OMoNoruyeckoro  oOpa3OBaHUS, HaAAUYue  NPABOCO3HAHUS  DKOJOTUYECKON
KYJIBTYPBL, CHOCOOHOCMU CMAUMb NEIN U CTPOUTD KU3HEHHBIE TIJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl O OMOJIOTMH JOCTUTalOTCS
B €IMHCTBE Yy4e€OHOM U BOCHUTATEIbHOM JI€ATEIbHOCTH B COOTBETCTBUHU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMH U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpMaMU
NOBEJEHUSI U CIOCOOCTBYIOT IIpOIECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS H
CaMOpa3BUTHUS, pPA3BUTHUSI BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA H
YBaXKEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPILIEMY MTOKOJEHHIO,
B3aMMHOT0 YB@)XCHUS, OEpPEKHOTO OTHOILIEHUS K KyJIbTypHOMY HACIEIUI0 U
TpaAuLMsAM MHOTOHAlMOHAIbHOTrO Hapona Poccuiickoit denepauuu, npupone u
OKpYKarollen cpee.

JIm4HOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALUUN, T[O3UTUBHBIX BHYTPEHHUX  YOEXKIEHHUI, COOTBETCTBYIOLIUX
TPAJULIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA ACATEIBHOCTH B MPOLIECCE PEAIN3ALMM OCHOBHBIX HAIPABIICHU I
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIINTAHNS:

Cc(OPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YUaIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOro 00IIECTBa;
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OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TpaB MU OOS3aHHOCTEU, YBa)KCHUE
3aKOHA W TTPaBOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TO3HABATEIbHBIX 3aJ1ay, BHITOJIHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OIpPEEATh COOCTBEHHYIO TIO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HH M OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOKICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM ITOJIOKECHHUEM;

FOTOBHOCTh K COTPYIHMYECTBY B IPOILIECCE COBMECTHOTO BBIMOJHEHUS
yueOHBIX, [103HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJay, YBAKHUTEIHHOTO
OTHOILIIEHUSI K MHEHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIHOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU JI€SITEIIbHOCTH;

2) IATPHOTHYECKOr 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHUICKOU IrpaXJaHCKON WJIECHTUYHOCTH,
NaTpUOTH3Ma, YBAKEHHUSI K CBOEMY HapoJy, UYBCTBA OTBETCTBEHHOCTH IEpes
Ponunoi, ropmoctu 3a CcBOM Kpail, CBOWO PoauHy, CBOWM S3BIK U KYJIbTYpY,
MPOIIUIOE U HACTOSAIIEE MHOIOHAIIMOHAIBLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIEAUIO U MaMATHUKAM MPUPO/IbI,
JTOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIICHHMBATh BKJIaJ POCCUMCKHUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWONOTWHU, TOHUMAHUS 3HAYCHHUS OWOJOTMM B TIO3HAHUM 3aKOHOB
PUPOIBI, B )KM3HH YEJIOBEKA M COBPEMEHHOI'0 OOIIECTBa;

uieiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TTOBEICHNS,

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUECHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMbBI U IICHHOCTH;

OCO3HAHUWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTENSIM, CO3JaHHI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHSATHS 1EHHOCTEM CEMEWHOM KWU3HHU B COOTBETCTBHUU C
TpaauuusiMu Hapo10oB Poccuu;
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4) 3¢TeTH4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOUas 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO0 TBOPUYECTBA, CIIOPTa, TPY/1a, OOIIECTBEHHBIX OTHOLICHHUI;

MOHUMaHUE AMOIMOHAIILHOTO BO3ACHCTBUS AKUBOM NPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD&KEHUIO B pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATH KaU€CTBA TBOPUECKOM JINYHOCTH;

S) ¢u3uyeckoro BocuuTaHHMsA, (POPMHUPOBAHUA KYJIBTYPbI 310POBbS H
IMOLHMOHAIBHOI0 0JIAT OIOJIYYHS:

NMOHMMAaHUE U peaju3anus 370pOBOro M 0Oe30macHoro oobpasza KU3HU
(3m0poBOE€  MHUTaHWE, COONIOJICHHE TUTMEHWYECKUX TpaBUl U HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTHbIXa, pErymsapHas Quznyeckas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIEHUSA K
COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHMMAHUE [EHHOCTH TPaBWJI HHJUBUAYAILHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOICH;

OCO3HAHME TOCJEICTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT0JIs1, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH MaCTEPCTBa, TPYAOII00HE;

FOTOBHOCTh K AKTUBHOW JAESATEIPHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JACSITEILHOCTD;

MHTEpPEC K pa3IMyHbIM cdepaM MpoPeCcCHOHAIBLHON AESTEIIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccud W pearn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE IJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30OBaHUIO Ha
IPOTSIKEHUU BCEH KU3HU;

7) 3K0JIOrH4eCcKOro BOCHUTAHHS

DKOJIOTMYECKH LEJIECO00pa3HOE OTHOLIEHHWE K NPHPOJAE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIEHUE YPOBHS SKOJOTMYECKON KYyJIbTYpbl: MNPUOOPETEHUE OIbITA
IUTAHUPOBAHUSA TIOCTYIIKOB M OIEHKM HX BO3MOXHBIX TOCIEIACTBUNA  JUIs
OKPYKaloIlEeH Cpebl;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOsieM M MyTell HX
peLleHNs;

CIIOCOOHOCTh MCIOJIb30BaTh NPHOOpETaeMble MpPU H3YYEHUH OUOJIOruu
3HaHWST W YMEHUS TpU PEIIeHUH TPoOJieM, CBSI3aHHBIX C PAIMOHAIHHBIM
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MPUPOJIONOIb30BaHUEM  (COOJIOJICHHE  TMpaBWJI  TOBEACHHST B IPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHEHHE pPAaBHOBECHS B HKOCHUCTEMAX, OXpaHy BHUJOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HENpUsTHE JEHUCTBUN, NPHUHOCALIUMX Bped  OKpYy)Karolleu
OPUPOJHON Cpele, YMEHHE IMPOrHO3MPOBaTh HEOJIArompUsATHBIE 3KOJIOIMUECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIATh UX;

HaJM4Yue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SKOJIOTHYECKOU KYIbTYPHI,
OmbITa NEeATEeNbHOCTU HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMU B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLUAIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON EATEIbHOCTH 3KOJIOTHYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 NTO3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr'0 MECTA B MOJUKYIbTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM W YHUTATEIBLCKOW KYyJIbTYpPhl Kak CpEACTBa
B3aUMOJICHCTBUS MEXK]Y JIFOIbMU U TIO3HAHUSI MUDA;

MOHUMaHUe chneruduKu OUOJIOTMM KaK HayKh, OCO3HaHHMS €€ poJid B
dbopMUpOBaHUU PAIMOHAIBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
IpEJICTaBICHUsI 00 OKpPYXKAIOIIEM MHpE KaK O €JUHCTBE MPUPOAbI, YEJOBEKa U
o0miecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUUu MpolseM
COXpaHEeHUs] TPUPOJTHOTIO PaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTMU Il COBPEMEHHOM ITMBUIIM3ALINU:
o0ecrieueHuss HOBOTO YpPOBHSI pa3BUTHUA MEAMIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJOTUN, CHOCOOHBIX  pelaTh pPecypcHble  MpoOJeMbl  Pa3BUTHUSA
YeJI0BeUECTBa, MOMCKA MyTel BhIXOJa U3 TJI00ATbHBIX SKOJIOIMUECKHX MpoOieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAILHOMY
WCIIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (POPMHPOBAHMIO HOBBIX CTaHAApTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B IEJIX
MOBBIICHUA OOIIE KyJNbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (YHKIMOHAJIbHOM IPpaMOTHOCTU oOywaroumxcs, (GopMupyemon
IpyU U3y4EeHUU OMOJIOTUY;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIIOJIb30BaTh IOJy4aeMble 3HAHWUS [UJIs aHalu3a |
OOBSCHEHHUS SBJICHUW OKPY)KAIOIIEro MUPAa U MPOUCXOASIIUX B HEM M3MEHEHUH,
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YMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYCHHs] Ha OCHOBE HAyYHBIX (AaKTOB M
MMEIOIINXCS JAHHBIX C IETBI0 TMOYUICHHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penIeHus mMpooJIeM B peabHBIX JKH3HEHHBIX CUTYAITUX;

OCO3HAHHME IIEHHOCTH HAYYHOW JESTENbHOCTU, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U UCCIICIOBATEIILCKYIO IEITeIbHOCTh WHANBUyaIbHO U B TPYIIIIC;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUIO0, K AKTUBHOMY TMOJIYYCHHIO HOBBIX 3HAHHWM MO OWOJIOTHH B
COOTBETCTBHH C )KHU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yabTaThl OCBOECHUs y4eOHOro mnpenmMera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHITHUS, OTPAKAKOUIUE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHUpPAa U CHEUU(PUKY METOAOB IO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrus, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHILIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCcleloBaHue,  HAOJIOJeHUEe,  HU3MEpPEeHHe,  JKCIEPUMEHT U Jpyrue);
YHUBEpCAJIbHbIE Yy4eOHble JEHCTBUS (MO3HABaTEJbHbIE, KOMMYHUKATHBHBIE,

PETYJISATUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH ¥  COIIMAIBHOH KOMIICTCHIIMM  OOYYarOIMXCs; CIOCOOHOCTH
oOydJarommxcs UCIOJIb30BATh OCBOCHHBIC MEXIUCITUTITMHAPHEIE,

MHPOBO33PCHUYCCKNE 3HAHWS W  YHUBEPCAJIbHBIE ydeOHBIC JICHCTBHS B
MI03HABATEILHON U COLMATbHON TIPAKTHKE.

B pesymbrare wu3ydeHuss OHOJOTMM Ha YyPOBHE CpPEIHEro 00IIero
oOpazoBaHuss y oOydaromierocss OyayT cpopMHUpOBaHbI  IO3HABATEIbHBIC
YHUBEPCAIbHBIC YUeOHBIC IEUCTBHS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUSI, PETYJIATUBHBIC YHUBEpCANbHBIE Y4eOHBIC JIEHCTBHS, COBMECTHAs
TSI TELHOCTb.

MeranpenMeTHbIE pPe3yJabTaThl OCBOSHHUS MPOTPaAMMBI CPEIHEro O0O0IIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

Ognanenne YHHUBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUAMMU:

1) 6a3oBBIE JJOrHUecKHe JeHCTBHA:

CaMOCTOSITETLHO  (pOopMyNMHMpOBaTH W AKTyaIM3UpOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
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UCIIOIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIIICHUS
(anayM3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IIeH ), PACKPhIBATH CMBICII
OMOJIOTUYECKUX TOHATUM (BBIACNATh UX XapaKTepHbIE MPU3HAKH, YCTAHABJIUBATH
CBSI3U C JPYTUMHU MOHSITUSIMM);

ONpENEeNATh UEIN JEITEIbHOCTH, 3aJaBas IapaMETpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3YyJIbTaThl IEATEIbHOCTH C MOCTAaBJIECHHBIMU LESIMU;

WCIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OOBSICHEHUS ()aKTOB U SBJICHHI
YKUBOM ITPUPOJIBI,

CTPOUTh JIOTUYECKUE pACCYXKACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
AQHAJIOTMHU), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
SABJICHUSX, (POPMYIIMPOBATH BHIBOJIBI U 3aKIIOYEHUS;

MPUMEHSITh CXEMHO-MO/IENIbHbIC CpeacTBa TUIS peJICTaBICHUS
CYIIECTBEHHBIX CBSI3€ M OTHOIICHHWU B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaK)K€  MPOTUBOPEUMII  pa3sHOr0  poAd,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh IJIAH PEIICHUs] MPOOJIEMBbl C YU4ETOM aHalu3a MMEIOIIUXCS
MaTepUalibHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN JIEITEIIbHOCTH;

KOOPJIMHUPOBATh U  BBIMIOJIHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€ HCCIeI0BaTEIbCKHIE IeHCTBHS:

BJIQJICTh HABBIKAMHU yY4EOHO-MCCIIEA0BATEIbCKOW M TPOCKTHOM ESITEILHOCTH,
HaBbIKAMU  pa3pelieHus npodsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PELICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pPa3IMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh pa3jU4HbIe BUABI JEITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUWs, €ro UHTEPIpETalud, MPeoOpa3oOBaHUI0 U MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3J]JaHUU Y4E€OHBIX U COLIMAJIbHBIX MPOCKTOB;

(opMHUpOBATh HAYYHBII TUI MBILLJIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJAMU;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
NESATeTbHOCTU U )KU3HEHHBIX CUTYAIIUsX;

BBISIBIIATH IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3a7advy,
BBIJIBUTATh THUIIOTE3Y €€ pelleHus, HaXOAUTh apryMeHThl JJIs JO0Ka3aTelbCTBa
CBOMX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;
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aHATM3MPOBATh TIONYYECHHbIE B XOJA€ pEIIeHHWs 3a7add  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

OCYILLECTBJISITh IIEJICHAIIPABICHHBIM TOUCK TepeHoca CPEeJCTB M CHOCOOOB
NEeHCTBUS B MPOPECCUOHATILHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATENBHYIO M MPAKTUYECKYIO 00J1acTH
KHU3HEACSITEITbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00J1acTel;

BBIIBUTaTh HOBbIE WJEH, MpEAJiaraTb OPUTHHAIbHBIE MOAXOJbl M PEIIeHUs,
CTaBUTh MPOOJIEMBI U 33]1a4H, TOMYCKAIOIIUE albTePHATUBHbBIC PEIICHMUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATHCA B Pa3IMYHBIX UCTOYHHKAX HHPOpMAIHH (TEKCTe yueOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTEpaType, OHOJIOTMYECKUX CIOBapsSX W
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBATH
UHGOPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLCHUBATh
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATh PA3TUYHBIE METOMABI MPU TIOUCKE U
otOope Ouosornyeckoit uHGOPMAIMK, HEOOXOAUMON IS BBITIOJHEHUS Y4€OHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIIOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  MPEACTaBICHUS
Oouosiornueckoi nHpopManuu (Cxemsbl, rpadUKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAauyeCTBE CpPEICTBA MpuU pabore ¢
Oouonornueckol umHGpOpMaluend: TNPUMEHSATh XUMHYECKHe, (Qu3nueckue u
MaTeMaTHYeCKUe 3HAaKH U CUMBOJBIL, (HOpMYIbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh M NpPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIQJICTh ~ HABbIKAMHM  PACIIO3HABaHUS W 3allUThl  MHMOpMaIuw,
UH(OPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMU JI€CTBUSIMMU:

1) oOmenme:

OCYIIECTBIISITh KOMMYHUKAIIUN BO BCeX cepax >KU3HU, aKTHBHO yIaCTBOBATH
B JMajore WM AUCKYCCHUU IO CYIIECTBY 00CYXJaeMoil TeMbl (yMEHHUE 3a/1aBaThb
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BOIIPOCHI, BBICKA3bIBaTh CYXJEHUS OTHOCHUTEJIbHO BBIMOJHEHUS MpeajaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COIVIACOBAHHOCThH MO3UIIMHI JPYrUX Y4aCTHUKOB
JIMaJora Uil JUCKYCCHH);

pacno3HaBaTh HEBepOalbHbIE CpeACTBa OOIIECHMS, TMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJICHCTBHUS, TTOHUMATh
HAMEPEHHUS JIPYTuX JIOACH, MPOSBIISTh YBAKUTEIHHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOM (hopMe GopMyITHpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCHOJb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAasi 1eSITeJIbHOCTh:

MMOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHJIMBUAYaIbLHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOACHCTBUS IPU pELICHUH yueOHOM 3a1auu;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
HMHTEPECOB U BO3MOXKHOCTEHN KaXKJI0T0 UJieHA KOJIJICKTUBRA,;

MpUHUMATh 1€  COBMECTHOM  JIESITEJIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBAaTh JCUCTBUS MO €€ JOCTHXKECHHUIO: COCTaBJISITh IUIAH JICMCTBUM,
pacnpenensaTh poiad € y4ETOM MHEHHM Y4YaCTHHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOU PadOTHI;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa W KaXJOr0 y4aCTHUKA KOMAaH]bl B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTh HOBBIE MPOEKThI, OIEHUBATh WJEU C MO3UIUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANTHMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJiTUBHBIMH IeHCTBUSIMHU:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHUS IS BBIABICHUA TPOOJIeM U HX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUUW I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JICUCTBUSAX M TMOCTYMKAaX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIIECTBIISATh MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHOM
NEATETbHOCTU U )KU3HEHHBIX CUTYAIUsX;
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CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pPEUICHUA MpoOJieMbl €  Y4ETOM
HMMEIOILIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYalLUsIM;

paciupsATh paMKHi Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

COocOOCTBOBaTh (POPMHUPOBAHHUIO U MPOSBICHUIO IIUPOKOM SpYIUINN B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIQJICTh ~ HABbIKAMM  IO3HABATENBHOM  pedieKCMM  Kak  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUA M MBICIUTEIbHBIX MPOIECCOB, HX pE3yIbTaTOB U
OCHOBaHMI, UCIOJB30BaTh NMPUEMBI pedIieKCUU NJIsl OLEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE cedsl M IPYTrUX:

MPUHUMATh ce0sl, TOHUMAsi CBOU HEJJOCTATKH U JIOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX [pPU aHAJU3€ PE3YJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CHOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeJoBeKa.
INPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3yibTaThl OCBOCHHUS COJCpP)KaHUS Y4EeOHOro IpeaMera
«buonorusiy Ha yrioyOJIEHHOM YpOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npopmipbHOro  oOydeHuss  oOywarommxcs  Ouojmormr. OHHM  BKIIIOYAIOT:
cnenupuyeckue s OMOJIOTUY HAyYHbIE 3HAHUS, yMEHHS U CIIOCOOBI AEMCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMA U TIPEOOPA30OBAHUIO 3HAHWUU, BUIBI IEATEIHHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUHN M MX MPUMEHEHUIO B PA3IMUHBIX YU4EOHBIX, a TAKXKE B
pCATbHBIX KU3HEHHBIX CUTyamusaxX. [IpeamMeTHble pe3ynbTaThl MPEACTABICHBI IO
rojiaM U3y4eHHUsI.
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[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buosorus» B 10
Kacce NOKHBI OTPaXkKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJU OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTHUHBI MUpA, B
MO3HAHUW  3aKOHOB TMPUPOJBI M  PEIICHHH TMpoOJieM  palliOHAIBHOTO
IPUPOIOTIOJIB30BAHUS, O BKJIAJIe POCCUUCKUX U 3apYOEKHBIX YUEHBIX B PA3BUTHE
OMOJIOTuH;

BIIAJICHUEC CHCTEMOM OHOJIOTMYSCKMX 3HAHHWM, KOTOpas  BKJIFOYAET:
OCHOBOIOJIararolue OUOJOTMYECKUE TEPMHUHBI W TOHATUSA (KHU3Hb, KIIETKA,
Opranm3M, MeTaboaM3M, TOMEOCTa3, CaMOPETYJSAIHS, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT MU pPa3BUTHE), OMOJIOTHYECKHUE TEOPHUH
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacneactBeHHoct T. Moprana), ydenuss (H. W. BaBumoBa — o0 1eHTpax
MHOrooOpa3usi ¥  TNPOUCXOXKJEHUS  KYIbTYpHBIX  PAaCT€HMM),  3aKOHBI
(enHOOOpa3us MOTOMKOB MEPBOTO IMOKOJEHUS, PaCHICIJICHUs, YUCTOTHl TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHaens, TOMOJOTMYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHUYNBOCTHU H. . Basuiosa), MIPUHLIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAYyYHOTO MO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX UCCJICAOBAaHUAX KHUBBIX OOBEKTOB (ONHUCaHUE, HW3MEpPEHUE,
HaAOJII0/ICHNE, SKCTICPUMEHT);

YMEHHUE BBIJICTSATH CYIECTBEHHBIEC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJETOYHBIX OpPraHu3MOB, B TOM 4YHCIE
OaxTepwii, rpuOOB, PaCTCHUI, J)KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTECHHI, >KUBOTHBIX, 4YEJIOBEKA, IMPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIOIINX B OPraHW3Max PacTCHHM, KUBOTHBIX U YETOBEKA, OMOJIOTHYECKUX
IpolieccoB: oOMeHa BellecTB (MeTaboJu3M), TIpEBpaIleHUs dHEPruu, OpOKEHUs,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHTO3a, ME03a, TaMeTOTreHe3a, dMOPHUOTeHe3a, TTOCTAIMOPHOHATIBPHOTO PAa3BUTHA,
pa3MHOXKEHUS,  MHAUBUAYAJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOIeHE3a),
B3aMMOJICHCTBUSI TEHOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBaTh B3aMMOCBA3U MEXIY OPraHOWIAMHU KIETKH U HX
GYHKIUSAMY, CTPOECHHUEM KJIETOK pa3HbIX TKaHEH W UX (YHKUUSIMU, MEXIY
OopraHaMM M CHUCTEMaMHU OpPraHOB Yy pPacCTEHUMU, >KUBOTHBIX W 4YEJIOBEKa U HX
GYHKIIUAME, MEXIY CHUCTEMaMH OPraHOB W WX (QYHKIHMSAMHU, MEXIY dSTarnamMu
oOMeHa BEIleCTB, dTallaMu KJIETOYHOTO LHUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
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ATanaMy AMOPUOHAIBHOIO Pa3BUTHS, T'€HOTHUIOM MU (PEHOTUNOM, (DEHOTUIIOM H
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIATh OTIMYNTEIbHBIE MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIMKY JUIsl JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT;

YMEHHUE pelIaTh OMOJOTHYeCKUe 3a7a4uH, BBISIBISITh IPUINHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAyeMbIMU OMOJIOTMYECKUMU IIPOLIECCAMU U SIBJICHUSMHU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH J1a0OpaTOpHBIE M IpakTUYECKHE pabdoThl, cOOIHOAATH
MpaBmIIa MpHu paboTe ¢ y9eOHBIM U Ja00PaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bl, IMPOBEPATh HUX OSKCIEPUMEHTAIbHBIMU
cpeacrBamu, (GOpMyJIupysl LeNb HCCIEAO0BaHUS, AaHAIU3UPOBATH IIOJYYEHHBIE
pE3yNbTaThl U AENIaTh BHIBOADL;

YMEHUE y4acTBOBaTb B Y4€OHO-HCCIIENOBATEILCKONM paboTe Mo OMOIOoruu,
AKOJIOTMU Y MEIUILMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOMMYHO  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaTbl HA  YYEHHUYECKHUX
KOH(EpEeHITUSX;

YMEHHE OLEHMWBATh STUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUU B
obmactu  OuomorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIUIOJIOTBOPEHME, HAMpPABICHHOE M3MEHEHHWE T'€HOMAa U CO3JaHHUE TPAHCTEHHBIX
OpPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oyaymield mnpodeccuoHanbHON
JESITENbHOCTH B 00JIaCTU OMOJIOTMH, MENULIMHBI, OMOTEXHOJOIUHU, BETEpPUHAPUH,
CEJIbCKOTO XO34WCTBA, MUIIEBONW MPOMBIIIJICHHOCTH, YIAyOJIATh MO3HABATEJIbHBIHI
MHTEPEC, HAIIPABJIECHHBIM HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH mpodeccuu u
MPOJOJDKEHUE  OHMOJOTMYECKOro O0pa3oBaHHsA B  OpraHU3alUsaX CPEIHEro
poheCCUOHATBHOT0 U BBICIIETO 00pa30BaHMsL.

[IpenmeTHbIE pe3yabTaThl OCBOeHHs ydueOHoro npenmera «buonorus» B 11
Kjlacce JOKHBI OTPAXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJIM OHOJIOTUUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAy4YHOI
KapTUHBl MHpa, B MO3HAHWU 3aKOHOB NPHUPOABI M PEIICHHH 3KOJOTHYECKHUX
npoOjieM YelloBeYeCTBa, a TakKe€ B PEUICHUH BOMPOCOB PAlMOHAIBLHOTO
IPUPOIONIOJIb30BaHUs, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOLIEHUS K MPHUPOJE,
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OOLIECTBY, YENOBEKY, O BKJIAJE€ POCCUMCKUX U 3apYOEKHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHCTEMOW OHMOJOTMYECKUX 3HAHHWM, KOTOpas BKJIIOYACT
Ompe/ieSICHUs] WM TOHUMAHUE CYIIHOCTH OCHOBOMOJAralommuX OUOIOTHYECKUX
TEPMUHOB M TOHATUM (BHJI, DKOCHCTeMa, Ouocdepa), OMOIOTHUUECKHE TEOPHUH
(aBosortnoHHast Teopusi Y. JlapBuHa, CHHTETHYECKAsh TEOPHUS DBOJIIOIMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsXx U HarpaBlieHHsX 3Boitouu, B.W. Bepnaackoro — o
ouocdepe), 3aKkoHbl (TeHeTHYeckoro paBHoBecus Jk. Xapau m B. BaitaOepra,
3apoabiieBoro cxoncrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKOW MupamMuIbl 3HEprum), rumnore3bl (rumoreza «mupa PHK» V.
I'unbepra);

YyMEHUE  BJAJIETh  OCHOBHBIMHM  METOJAaMH  HAy4YHOrO  TIO3HAHUS,
HCITOJIb3YEMBIMH B OMOJIOTMYECKUX HCCIICOBAHUSIX JKUBBIX 00 BEKTOB M SKOCUCTEM
(onmucaHue, U3MepeHue, HabJoJIeHue, IKCIEPUMEHT), CocoO0aMM BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE TIPU3HAKU: BHJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouocdephl, CTaOWUIU3UPYIOIIETO, MBMXKYIIEr0 U pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJIONATPUYECKOTrO u CUMITATPUUECKOTO
BUI000Pa30BaHUs, BIUSHUS JBIDKYIIIMX CHJI IBOJIIOIIMU HA TeHO(MOH I TIOMYJISIUH,
MPUCITOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHUsl, YepeIOBaHUs HAMPABICHUM
3BOJIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIWBATh B3aWMOCBSI3U MEXIYy TMPOIECCaMU HBOJIOINH,
JIBIDKYIIUMU CUJIAaMH aHTPOIOreHe3a, KOMIIOHEHTaMHU Pa3IUYHbIX YKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUIM OPTraHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKA  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpefie OOMTaHWs, a0MOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBA3€H  OpPraHu3sMoOB B  COOOIIECTBax,
AHTPONOT€HHBIX U3MEHEHUN B 3KOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY JJI1 JOKa3aTEJIbCTBA POJACTBA OPTraHU3MOB PAa3HBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CPeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUsS MHOrooOpasus BHUIOB H
AKOCHUCTEM KaK yCJIOBHS COCYIIECTBOBAHUS MPUPOJIbl U YETIOBEUYECTBA;

yMEHHE pelllaTh OMOJIOTUYECKUE 3a]]a4H, BBISBIISITH PUUUHHO-CIIC/ICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSIMU, JIEIaTh
BBIBOJIbI U MIPOTHO3bI HA OCHOBAHUU MOJYYE€HHBIX PE3YJIbTATOB;
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YMEHHUE BBIOIHATh JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuiia pu padboTe ¢ ydeOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpPMYyIUPYS 1eJdb HUCCIEAOBAHUSA, AHAIM3UPOBATH TOTYYCHHBIC
pE3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHE Yy4acTBOBAaTh B YUE€OHO-HCCIEI0BATEIbCKON paboTe mo Ouojoruw,
AKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJMMYHO  MPEACTaBIATh  TOJYYCHHBIE  pe3yjbTaThl Ha  yYEHUYECKHUX
KOH(EpeHIIUX;

YMEHHE OIICHUBATh THIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HH, YEIOBEKA
M YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCO0AaX MPeaoTBpaIleHUs
rII00ATLHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBHIOOp Oyaymie mpodeccHoHaIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOIOIB30BAHUS, METUITNHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3SKCTBA, IMHILEBOM
POMBIIIEHHOCTH, YIAyOJsATh IO3HABaTEIbHBIM WHTEPEC, HAIpPABJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYyWOIIEH  mpodeccnd H  MPOAODKEHHUE
Ononornueckoro o0pa3oBaHUsl B OPTaHU3ALUAX CPEIHEr0 MPOPECCHOHAIBHOTO U
BBICITIIETO 00Pa30BaHMs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoanuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m Kourposbubie | IlpakTuuyeckue
NMpOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3yYEHUE
3 buonorus knerku 2 0.5
4 XuMudeckasi opraHu3aius KJIeTK: 10
5 Crpoenue u QyHKIUU KIETKU 8 2
6 OOMeH BeuecTB ¥ peBpallleHue SHEPTUH B 9 1
KJIETKE
7 Hacnencrsennas uagopmarus u 9 0.5
peanusanus €€ B KIETKE .
JKU3HEHHBINA UK KIIETKH 6 2
9 Crpoenue u QyHKIUN OPraHU3MOB 17 1.5
10 Pa3MHOX€eHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enerrka — Hayka O HaCJIEICTBEHHOCTHU U ) 0.5
W3MEHUYHUBOCTH OPTraHU3MOB
12 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 1
14 ['eneruka uenoBeka 0.5
15 Cenekuusi OpraHu3MoB 1,5
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16 BuorexHoJIOTHS U CHHTETHYECKas OMOJIOTHS 4
17 Pe3sepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 14,5
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11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Kontpoasnsbie | IlpakTnueckue
NMPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| 3apoK/1€HHE U Pa3BUTHE 3BOJIFOLIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3yJbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTATHI 6
[Ipoucxoxaenue U pa3BUTHE KU3HU Ha
4 p p 15 1.5
3emiie
5 [IporcxoxkaeHre YeI0BEKa — AaHTPOIIOT€HES 10 1
DKOJIOTHsI — HayKa O B3aWMOOTHOIIEHUSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKPY’KaroIlen cpeaon
7 Opranu3Mmesl U cpeia OOUTaHuUs 1.5
DKOJIOTUsl BUI0OB U TIOMYJISILTUN 0.5
OKonorust coooUIeCTB. DKOJOTNYECKHUE
9 12 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sxocucTeMa
11 UYenoBek U OKpyxaromias cpeaa
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoxa Bcero Konrposbupie | Ilpakrmaeckne ﬂzyqeﬂnﬂ :)Iﬁl?al;OBaTenLHue
padoThI padoThI pecypenr
1 buonorus kak KOMIIEKCHAs HAyKa U KaK !
4acTb COBPEMEHHOTr 0 00I1IeCcTBa
JKuBble cucTeMbl U UX CBOMCTBA 1
YpoBHeBasi opraHu3aLus )KUBbIX CUCTEM 1
4 HcTopust OTKpBITUS U U3YUEHUS KICTKH. 1
Kiterounas teopus
MeTonbl MOJIEKYJIIPHOU U KIETOYHOU
ounonoruu. [IpakTueckas padora Nel
5 «M3ydyeHne MEeTo0B KJIETOUYHOM OUOI0Tun | 0.5
(xpomatorpadust, a5ekTpodopes, ’
nuddepeHuanbHoe HeHTpUyTrupOBaHHUE,
[ILIP)»
6 XUMHUYECKHUI COCTaB KIETKH 1
7 MunepanbHbIE BEIIECTBA KIETKH, HX |
Ouonoruyeckas poib
OpraHuveckre BemecTBa KIETKH — OEeNKH.
g JlabopaTtopHas pabora Nel «OOHapyxeHHe | 0.5
OCJIKOB C MOMOIIBIO KAUeCTBEHHBIX '
peaKIuii»
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CgoiicTBa, knaccuukanus u GyHKIUH

? 0enKoB
10 Oprannyeckre BEIECTBA KIETKH —
yTJ1EBOABI
1 Opranuueckre BelecTBa KIETKH —
R11200070) 431
Hyxkneunossie kucnotel. JJHK u PHK.
12 JlabopaTtopHas pabota Ne2 «MccnenoBanue 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJCIICHHbBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB»
13 Crpoenue u pynkuuu ATO. Ipyrue
nykieozuarpupocdatsl (HTD)
14 CexBenupoBanue JIHK. Metoast
T€HOMHKH, TPAHCKPUIITOMUKH, TPOTEOMUKH
15 MeTozb! CTPYKTYpHOI Onosioruu
16 Tune! knerok. [Ipokapuornueckas KieTka
CrtpoeHue 3yKapuOTHUEeCKON KIIETKH.
17 [Ipaktuyeckas padota No2 «M3yueHnue 0.5
CBOMCTB KJIETOUHOU MEeMOpaHbI»
18 IToBepXHOCTHBIN anmnapar KJIETKU
OpaomeMOpaHHBIE OPraHOUABI KIETKH.
19 [Ipaktuueckas paborta Ne3 «3yuenue 0.5
JBUKEHUS LUTOIUIa3Mbl B PACTUTEIIbHBIX
KIIETKax»
20 [TomyaBTOHOMHBIE OPTaHOMIBI KIETKH: 0.5

MUTOXOHJpHH, TIIacTUABL. JlabopaTopHas

52




pabota Ne3 «MccnenoBaHue mia3mMomsa u
JeTIa3MOJIM3a B PACTUTENBbHBIX KJIETKaX»

21

HememOpaHHbIe OpraHOUABI KJIETKU

22

Crpoenue u GyHKIUU sSapa

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlaboparopHas padora Ned
«/3ydeHne cTpOeHHUs KJIETOK Pa3IMUHBIX
OpraHM3MOBY

0.5

24

ACCUMMIISIIINSA U TUCCUMUIISIIAS — JIBE
cTopoHbI MeTabonm3ma. Tumner oOMeHa
BemectB. JIabopaTopHas padora NeS5
«M3yueHne KaTaJIMTUY €CKON aKTHBHOCTH
(bepMeHTOB (Ha IpUMepe aMUIa3bl I
KaTaasbl)»

0,5

25

DepMEHTAaTUBHBIN XapakTep peakuun
KJIETOUHOro MeTabommu3ma. JlabopaTopHas
paboTa Ne6 «M3yuenune pepMeHTaTUBHOT O
pacilernieHns IepoKcrua BOI0poaa B
PaCTUTEIbHBIX U KUBOTHBIX KJIETKAX»

0.5

26

benku-akTUBaTOPHI U OEIKU-UHTHOUTOPBI

27

ABTOTpOQHBIN TUII 0OMEHA BELIECTB

28

dorocunTes

29

Xemocunrtes. JlabopaTopHas pabota Ne7
«CpaBHeHue npoieccoB (OTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIE OpraHu3Mbl. Busr OpoxeHus.

0,5
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Jlabopatopnas pabota Ne§ «CpaBHEHHE
MPOIIECCOB OPOXKEHUS U JIBIXaHUS

AnpoOHBIE OPraHU3Mbl. DTaIbl

31 SHEPreTUYecKoro oomMeHa !
DHeprusi MeMOpPaHHOTO T'PaIieHTa

32 npotoHoB. Cunrte3 AT®: pabora 1
npoToHHOU AT®-cruHTa3b1

33 Peakuuu MaTpu4HOr0 CUHTE3a 1

34 Tpanckpunuus — matpuussiii cuate3 PHK 1

35 Tpancnsaus u e€ Tanbl 1

36 Komguposanue amuroxucnor. Ponb pubocom |
B OMocuHTe3e OernKa

37 Opranuzanus reHoMa y mpokapuoT 1 |
3yKapHoT

13 MoutekyIspHbIE MEXaHU3MBbI KCIIPECCHH 1
T€HOB Y DYKapHuoOT
Bupycbl — HeksieTouHbIe (POPMBI JKU3HH U

39 obnuraTtHble napasutsl. [IpakTnyeckas 1 0.5
pabota Ned4 «Co3naHue MOzeH BUpyca»

40 BupycHbie 3a001eBaHus YeI0BEKa, |
YKUBOTHBIX, PAaCTEHUU

41 Hanorexnonoruu B 6M0JIOTUU U METULIUHE 1

42 JKM3HEHHBIN UK KJIETKU 1

43 Martpuusnstii cuate3 JJHK 1

44 Xpomocomel. JlabopatopHas pabota Ne9 1 0.5
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«M3ydeHne XpoMOCOM Ha TOTOBBIX

MUKpOIpenapaTax»

45 JleneHnue KJIeTKU — MUTO3
Tune! knetok. KapuoknHes U IUTOKUHE3.

46 JlabopaTopnas paborta Nel0 «Habmonenue 0.5
MHUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa ’
(Ha roTOBBIX MMKpOIIperapaTax)»

47 Perynsmus >Ku3HEHHOT O IUKJIa KJIETOK

48 Opranusm Kak eauHOE 11e710€

49 Tkanu pactenuii. JlaboparopHas padora 0.5
Nell «M3yuenue TkaHel pacTeHUID ’
TkaHM )KUBOTHBIX M YEJIOBEKA.

50 JlabopatopHas pabora Nel2 «3yuenue 0.5
TKaHEH KUBOTHBIX»
Opransl. Cuctemsl opranoB. JlabopaTopHas

51 pabota Nel3 «M3y4yeHue opraHos 0.5
LIBETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuXKeHne OpraHu3MoB

54 [TuTanue opraHu3MoB

55 [Tutanue MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHas cucTemMa yeaoBeKa

56 JlpIxaHue opraHnu3MoB

57 JIpixaHue mMOo3BOHOYHBIX JKUBOTHBIX U

YCJIOBCKA
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58 TpaHcnopT BelecTB y OpraHu3MoOB 1
59 KpoBeHocHas cucTeMa o3BOHOYHBIX |
KMBOTHBIX U YEJIOBEKa
60 Brinenenue y opraHu3moB 1
61 3ammTa y OpraHu3MoB 1
62 NmmyHHas cuctema yeiaoBeka 1
63 Pa3npaxxuMocTb 1 perysius y opraHu3MoB 1
64 I'ymopanbHast peryssiiys U SHI0OKpHUHHAS |
CHCTEMa )KMBOTHBIX U YEIOBEKa
65 DopmMbl pa3MHOKEHUS OpPraHU3MOB 1
66 [TonoBoe pa3sMHOKEHNE 1
67 Meiio3 1
I'amerorene3. O6pazoBaHue U pa3BUTHE
68 MOJIOBHIX KieToK. JlabopaTopHast paboTta | 0.5
Nel4 «M3ydenne cTpoeHus OJIOBBIX '
KJIETOK Ha TOTOBBIX MUKpPOIpernapaTax»
60 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB — |
OHTOr'EHE3
70 3akiajika OpraHoB U TKaHel 13 |
3apO/IBIIIEBBIX JIUCTKOB
Poct u pasButue xuBoTHBIX. JIabopatopHas
71 pabota Nel5 «BrisBlieHHE IPU3HAKOB | 0.5
CXOJICTBA 3apOJIbIIlIEii TO3BOHOYHBIX
KUBOTHBIX)
72 Pa3mHoOXeHMe U pa3BUTHE PACTEHUM. 1 0.5
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Jlabopatopnas paborta Nel6 «Ctpoenue
OpPraHoB pPa3sMHOXCHUS BbICIIIHNX paCTeHHﬁ))

HCTOpI/IH CTAHOBJICHUS U PA3BUTHUA

73 1
TeHEeTUKH KaK HayKd
OCHOBHBIC ITOHATHSI U CHMBOJIbI T€HETUKH.

74 JlaGopaTtopHas padota Nel7«JIpo3zoduna 1 0.5
KaK O0BEKT I'eHEeTUYECKUX M CCIIEIOBAHMIN
3aKOHOMEPHOCTH HaCJIeOBaHU
npu3HaKoB. MOHOTHUOpUIHOE

75 ckpenuBanue. [Ipaktnueckas padora No5 1 0.5
"U3y4eHue pe3ysbTaTOB MOHOTUOPUHOTO
CKpEIIMBaHUA y Ip030¢hub"

76 [utonornueckre 0OCHOBBI MOHOTHUOPHIHOTO |
CKpEIIMBaHUS

77 Ananmmzupyrouiee ckpenmBanue. Henomnnoe |
JTOMUHUPOBAHHE
JluruOpuHOE CKpElTMBaHUE.

3 [Ipaktruyeckas padota Ne6 «M3yueHue | 0.5
pe3yJIbTaTOB TUTHOPHUIHOTO CKPELMBAHUS ’
y Ip030hUITBDY
Hurtonornueckre OCHOBBI AUTHOPUIHOTO !

7 CKpEIIUBaHUs

80 CuernieHHOE Hacle0BaHKUE TPU3HAKOB 1

81 XpomMocoMHas TeOpUsl HACIEACTBEHHOCTH 1

82 I'eneruka mona 1

83 ['enorun kak 1enocTHas cucreMa 1
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84

['eneTnueckuii KOHTPOJIb PA3BUTHS
pacTeHul, )KUBOTHBIX M YEIIOBEKa

85

H3MeHunBOCTh MPU3HAKOB. BUbl
U3MEHYHUBOCTU

86

MonupukanroHHast U3MEHYUBOCTb

87

BapuanonHslii psii 1 BapraliioHHas
kpuBas. JlabopaTopHas pa6ora Nel8
«HccnenoBanue 3akoHOMepHOCTEH
MOIU(GUKAMOHHON N3MEHYHBOCTH.
[TocTpoenue BaprallMOHHOTO psia U
BapUaLIMOHHON KPUBOW»

0.5

88

T'enoTumnmueckass I3MEHIHUBOCTD.
KoMmOunaTuBHas N3MEHYNBOCTD

89

MyTannoHHast U3MEHYUBOCTb.
IIpakTueckas padora Ne7 «Myrtanuu y
Ipo30¢IITEI (Ha TOTOBBIX
MUKpoIIpenapaTax)»

0.5

90

3aKOHOM€pHOCTI/I MYTAalIMOHHOTI'O ITpo1ecca.
OIHUIreHeTHKa U SIUT'€HOMHUKA

91

I'eneruka uenoseka. [IpakTuueckas pabora
Ne8 «CocraBiienne u aHanu3 pogOCIOBHON»

0.5

92

MeTtoansl MEAUITUHCKON T€EHETUKA

93

3HaueHue MEIULIMHCKONU TEHETUKHU B
MPEIOTBPAIICHUN U JICUCHHUH IeHETHUECKUX
3a00JI€BaHUIl YEI0BEKa

94

OCHOBHEBIE TTOHATHS CCIICKIIUU.

0.5

58




Jlabopatopnas pabota Nel9 «M3yuenue
COpPTOB KYJbTYPHBIX PACTEHUH U MOPOJ
JOMAIIHUX )XUBOTHBIX)»

MeTozp! CeneKIIMOHHON padoThI.

95 JlabopatopHas paborta Ne20 «3yuenue 1 0.5
METOZ0B CEJIEKIUU PACTCHUI»
JloCTH>KEHUs CeNeKIMH pacTeHUH U

96 XKUBOTHBIX. [IpakTueckas pabora Ne9 1 0,5
«IIpuBHUBKa pacTeHUN»

97 CoxpaHeHue, U3y4eHue U UCII0Ib30BAHNE |
IFEHETUYECKHX PECYPCOB
buorexHosiorus Kak Hayka U OTpaciib

98 npousBozcTBa. [Ipaktuueckas padora Nel0 1 0.5
«3yueHne 06beKTOB OMOTEXHOJIOT UM

99 OCHOBHBIE HallpaBJIEHUs CUHTETUY €CKOU |
Ouonoruu

100 XpOMOCOMHas U T€HHasl UHKEHEPUs 1

101 MenuuuHckue 6MOTEXHOIOI MU 1

102 PezepBHbIii ypok. [ToBTOpEHUE, |
0000111eH1e, cCCTeMaTH3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 102 14.5

ITPOTPAMME
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11 KUIACC

Konu4yecrBo yacos DJIEKTPOHHBIE
Ne ara ugpossbie
n/n Tema ypora Bcero Konrpoaibie | Ipakririeckue iyqeﬂnﬂ :63)32033Tenbnme
padoThI padoThI pecypent
1 OpomonmonHas Teopus Y. Jlappuna 1
) JBMKyIye CrJIbl SBOJIOLMHU BUIOB 110 Y. |
[apBuny
3 bopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIH |
1 UCKYCCTBEHHBII 0TOOD
4 DopMHUPOBAHUE CUHTETUYECKOU TEOPUH |
ABOJIIOLIUU
5 DTarnbl HBOJIOIMOHHOTO TIpoliecca: |
MUKPO3BOJIIOLMS U MAKPOIBOIIOIHS
6 [Tonynauus — sneMeHTapHasi equHUIA :
HBOJIIOIIUU
3aKOH reHEeTU4ecKoro paBHoBecHs JIx.
Xapnu, B. Baitn6epra. JlabopaTopHas | 0.5
! pabota Nel «BrisiBiI€HE N3MEHYHBOCTH Y ’
ocobeli OIHOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOIII 1
9 DddexT ocHoBarens. Dpdekrt |
OYyTBUIOYHOI'O TOPJIBIIIKA
10 Murpanuu. M3000uu MOy JIssnnn: |

reorpaduieckas, OMoJoruyecKas
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11

EctecTBeHHBIN 0TOOP — HaAMpPaBIISIIOIINI
(hakTop BOITOLUH

12

[TosoBoit oTOOP

13

[Tprucnoco6IeHHOCTh OpPraHN3MOB Kak
pe3yJIbTaT MUKPOIBOJIOILUH.
JlaGoparopHas pabora Ne2 «3yuenue
apoMop(o30B U UIUOAAANTAIINH Y
pacTeHU! U JKUBOTHBIX)»

0.5

14

[Tpumeps! TpUCIIOCOOTICHUN Y OPraHU3MOB:

Mopdororuyeckue, GU3N0IOrHUECKUE,
OMOXMMHUYECKHE, TIOBEICHYECKHE.
JlabGopaTopHas padora Ne3
«[Ipucroco0ieHns OPraHu3MOB U M X
OTHOCHTEbHAS IIeIeCO00Pa3HOCTH

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlabopaTopnas pabora Ned «CpaBHeHHE
BUJIOB TI0 MOP(OIOTHIECKOMY KPUTECPHIO»

0.5

16

CrpykTypa Buaa

17

BunoobpazoBaHue kak pe3yiabTaT
MUKPO3BOJIOLNH

18

CBi13p MHKPOSBOJIOLIUHA U SITUACMH OJIOTUN

19

Makposomonus. [Taneonronornueckue
MCTOAbI U3YYCHUA 3BOJIIOLUA

20

buoreorpaduueckre MeTobI H3y4eHUS
ABOJIOLIMHU

21

OMOpHOIOrHYecKre U CPaBHUTEIIBHO-
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MopdoornuecKue MeTOAbl U3y CHUS
IBOJIFOLIUHT

MoJieKkyIIpHO-T€HEeTUYECKHE,

22 OMOXMMHUYECKHE U MaTEMaTUYECKHE
METObl U3YUEHHUS IBOIOLNH

23 OO61me 3aKOHOMEPHOCTH ABOJIIOLIUN

24 AnanTtuBHas paguanusa. HepaBHoMepHOCTH
TEMIIOB HBOJIIOLUU

)5 HayuHble runoTe3bl por cXoxACHUS
JKU3HU Ha 3emie

26 JloHay4yHble IPEACTABICHUS O 3apOXKIACHUN
JKU3HU

7 OCHOBHBIE 3TaIlbl HEOPraHUYECKOMN
ABOJIIOLIUU

28 I'mnore3sl 3apOXKAECHUS )KU3HU
Hctopus 3emnu v MeTobl €€ N3ydeHus.

29 JlaGopaTtopHas pabora NeS5 «M3yuenue u 0.5
ONMCAHNE UCKOMAEMBIX OCTATKOB JPEBHUX ’
OpraHU3MOB»

30 HavansHble 3Tansl OpraHu4ecKon
ABOJIIOLIUU

31 DBOJIIOIHUS 3YKAPUOT
OCHOBHbIE 3Talbl 3BOTIOLHUH

1 pactuTenbHOro Mupa. Ilpaktuueckas 0.5

pabota Nel «M3y4ueHue ocoOeHHOCTEH
CTPOCHUS PACTEHHU Pa3HBIX OTIEIIOB)
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OCHOBHEIE STaIbl 3BOJIFOIIUH KUBOTHOI'O

33
Mupa
OBomo1ys KUBOTHBIX. [IpakTHueckas

34 pabota No2 «3yueHue ocOOCHHOCTEM 0.5
CTPOEHHUS MMO3BOHOYHBIX KUBOTHBIX)

35 Pa3Butue xu3HU Ha 3emiie 10 3pam U
nepuosaM

36 MaccoBble BBIMHPAaHUSI — 3KOJIOTHYECKU e
KPU3HCHI ITPOLIIOrO

37 CoBpeMEHHBII KOJIOTMYECKUI KPU3HC, Er0
0COOEHHOCTH

13 CoBpeMeHHas cucTeMa OpraHuYecKoro
MHUpa

39 OCHOBHbIE CHCTEMAaTUUYECKHE IPYIIIIBI
OpPraHu3MOB

40 AHTpONOJIOrUsl — HayKa O YEJIOBEKE

A1 PasBuTtne npencraBieHuit o
IIPOUCXO0XKJIEHUH YeJI0OBEKa
MecTo uenoBeka B cicTeMEe OPraHUYECKOro
mupa. Jlaboparopuas pabora N6

42 «M3yyeHne ocobeHHOCTEN CTpoeHuUs 0.5
CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C
HPSMOXOXKICHUEM»

43 JIBroKyIMe Cuiibl aHTPOIIOTEHE3a

44 CooTHOmIEHNE OHOTOTMYECKHUX U

COIMATIFHBIX (PAaKTOPOB B aHTPOIIOT €HE3E
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45

OCHOBHBIE CTaJUU AHTPONOTeHE3A

46 [TaneoreneTrka 1 najaeoreHOMHUKA

47 DBOJIIOIMSI COBPEMEHHOI'O YEJIOBEKa
Yenoseueckue packl. [Ipaktuueckas

48 pabota Ne3 «3ydeHne 3KOTOrHYECKIX 0.5
ajlanTanuii 4eJoBeKa

49 MeX a1 CLIUIUIMHAPHBIE METObI
aHTPOIIOJIOT U

50 3apoXkKJIEeHUE U Pa3BUTHE IKOJIOTUH
Metoneb! sxosorun. Jlabopatopnas pabora

51 Ne7 «M3ydenne MeTo10B 3KOJOTHYECKUX 0.5
UCCIIEIOBAHUI»

57 3HaueHue dKOJIOTMUECKUX 3HAaHUH 1S
4eI0BeKa

53 Okonorudeckue GpakTopsl
Abuotnyeckue aktopsl. CBET Kak

54 sKonorunyeckuii pakrop. Jlabopatopuas 0.5
paboTa Ne8 «BpIsiBIeHHE TPUCIIOCOOTICHUM '
OpPraHK3MOB K BIMSHUIO CBETa»
Abuornueckue Gaxktopsl. TemmepaTtypa
KaK 9KOJIOrHuecKuil haktop.

55 JlaGopaTopHas pabora Ne9 «BrisiBiieHHe 0.5
MPUCIIOCOOJIEHUI OPraHU3MOB K BJIMSHUIO
TEeMIIEPaTypbD»

56 Abuorndeckne GpakTopsl. BIaxxHOCTH Kak 0.5

sKoslorudeckuit pakrop. JlabopaTopHas
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pabota Nel0 «AHaToMHUECKHE
0COOEHHOCTH PaCTeHUN U3 Pa3HBIX MECT

oOuTaHUS»
57 Cpeznpl oOUTaHUS OPraHU3MOB 1
58 buonorunuyeckne puTmsl 1
59 Kuznenusie GOpMbI OPraHu3MOB 1
60 buotnueckue pakTopbl 1
3HaueHue OMOTUYECKUX B3aUMO/IEH CTBUI
61 JUUISl CYIIIECTBOBAHUS OPTraHU3MOB B Cpeie 1
oOuTaHusA
62 DKOJIOTHYECKHE XapAKTEPUCTUKH 1
MO JISIIAN
OCHOBHBIE ITOKa3aTeI MOMYJISAINN:
63 YUCIIEHHOCTD, TIJIOTHOCTh, BO3PACTHAS U 1
MOJIOBAs CTPYKTYpa
OCHOBHbIE ITOKa3aTeNy MOMYJIALNN:
64 POXKJ1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEpPTHOCTb, MUTPAIIUU
65 OKonoruyeckas CTpyKTypa MOMyJIsuu 1
66 JluHamMuyKa momyJsiiuu U €€ perysius 1
67 KpuBbie pocta YMCICHHOCTH MOMYJISIUN. |
KpuBbic BEDKUBAHHS
Okosnoruyeckas Huia Bujaa. JlabopatopHas
68 pabota Nel1 «IIpucmocobneHus: ceMsiH 1 0.5

pPacTEeHHI K pacCeICHUIO»
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69

Bup xak cuctema nomymnsiuit

3aKOHOMEpPHOCTH MOBEICHUS U MUTPALIHIT

70
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO03

72 OKocucTema Kak OTKpbITasi CHCTEMA

73 KpyroBopor BemecTB U NOTOK SHEPrUH B
AKOCHUCTEME

74 OCHOBHBIE [10Ka3aTeN IKOCUCTEMBI

75 OKOJIOrMuecKre NupaMu/ibl

76 M3meHeHus1 COOOIIECTB — CYKIIECCUH

77 IIpupoansie 3KOCHCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMBI MOPEN U OKEaHOB

73 ITpupoaHbIE SKOCUCTEMBI. DKOCHCTEMBI
TYHAD, JIECOB, CTENEN, ITyCThIHb

79 AHTPOIOTr €HHbIE€ HIKOCHCTEMBI
Ypb6oskocucremsl. [IpakTuueckas padota

80 Ned «M3yuenue u onucanue 0.5
YpOO3KOCUCTEMBI
3aKoHOMEpHOCTH ()OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJIEHiCTBUI OPIraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3ar pA3HEHUI

20 Pa3HBIX TUIIOB Ha CyOOpPraHU3MEHHOM,

OpPraHU3MEHHOM, MOMYJISALIMOHHOM U
HKOCHUCTEMHOM YpPOBHSX
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buocdepa — obmienyianetapHas 0o0osouka

83 3emun

84 VYuenue B. U. Bepuazackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS
o6uocdepsl

26 KpyroBopoTs! BeiecTs 1
OMOreOXUMMUYECKUE ITHKIIBI

87 3oHansHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CYyILIH

88 YceroitunBocTh OMOchepsl

89 DKOJIOTHYECKNE KPU3UCHI U UX IPUIUHBI

90 BosgeiicTBue uenoBeka Ha Ouochepy

91 AHTpONOreHHOE BO3/EHCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIA MUP

92 OxpaHa npupozs!

93 OCHOBHBIE TPHHIIUATIBI YCTOHYUBOT'O
Pa3BUTHS YEIOBEUECCTBA M TPUPOIBI
PanronanbHOe MPHPOIOIOIBE30BaHUE U

94 coXpaHeHHe OMOJIOTUYECKOT 0
paszHooOpaszus 3eMiu

95 O6006menue no Teme « MUKPOIBOIIOLUS U
€€ pe3ybTaThbD»

96 O6006menue o TeMe « MaKpOodIBOIIOIHS 1
€€ pe3ynbTaTbD)

97 O606menue o Teme «IIpoucxoxnenue u
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pa3BUTHE KU3HU HA 3eMJIe»

O6o6menue o Teme «I[Ipoucxoxnenue

78 YeI0BeKa — aHTPOIIOTEHE3» !
99 O06o0meHne Mo TeMe « IKOJIOTHsI — HayKa O :
B3aMMOOTHOIIICHUSX OPraHU3MOB)
100 O06o0mieHne o Teme «OpraHu3msbl U cpea |
oOuTaHUs
101 O6o6meHI/ie 1o TemMe «IKOJIOTHUsl BUJIOB U !
TIOITY JISIIIAT
102 O606menue o reme «buocdepa — 1
1J100aJIbHAs SKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
MPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSI

Kon
NPoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiembie TPeGOBaHUS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHHS
OCHOBHOI1 00pa30BaTe/ILHO NPOrpaMMbl CpeIHero o01ero
o0pa3zoBaHus

ChopMupoBaHHOCTh 3HAHUII O MecTe M PO OUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUH COBPEMEHHOMU
€CTEeCTBEHHOHAYYHO! KapTUHBI MHUPA, B TO3HAHUU 3aKOHOB IIPUPOJIbI U
PELIEHUH KU3HEHHO Ba)XKHBIX COLIMAIBHO-3TUYECKUX, YKOHOMHYECKHX,
9KOJIOTUYECKUX MPOOJIEM YeTIOBEYECTBA, a TAK)KE B PELICHUH BOIIPOCOB
palMOHAJIbHOTO IPUPOONOIb30BaHMsl, B (POPMHUPOBAHUU LIEHHOCTHOI'O
OTHOILIEHUS K MPUPOAE, OOLIECTBY, YEIOBEKY; O BKJIAJE POCCUHCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHUU

Brnagenue cucteMoil 3HaHMKW 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHHUS, HCIIOJIb3YEMbIX B OMOJOTMYECKUX MCCIIEJOBAHUSAX >KUBBIX
O0BEKTOB H JKOCHUCTeM (ONHCaHHWe, W3MEpEeHHe, MPOBEICHUE
HaOMOIeHNiT); croco0aMu BBISIBICHHUS W OLEHKH aHTPOMOTeHHBIX
M3MEHEHHI B IPUPOJIE.

YMeHue BBIIBUTATh THUIIOTE3bI, MPOBEPATh UX DKCIIEPUMEHTAJIHLHBIMH
cpeactBamMu, (opMynupys 1edb HCCIEeJOBaHMs, aHAJIW3UPOBAThH
MOJIYYCHHBIC PE3YJIBTATHI U JICJIATh BHIBOBI.

BrisiBiieHHE 3aBUCMMOCTH MEXAY HCCIEAYeMBbIMH BEJIMYHWHAMH,
00BsICHEHHE MOJyYECHHBIX PE3YyJIbTaTOB U (POPMYIHPOBAHUE BHIBOIOB C

HCIOJIb30BAHUCM HAYyYHBIX HOHHTHP'I, TCOpI/Iﬁ " 3aKOHOB

YMeHue BiajeTh CUCTEMOW OMOJOTMYECKUX 3HAHWH, KOTOpas
BKJIFOYACT: OCHOBOIMOJATAIONIME OHOJIOTMYECKUE TEPMHUHBI W TIOHSATHS
(’KW3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, MOIMYJIAIUA, KOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOYHBI UMMYHHTET,
OuocuHTe3 Oenka, OWOMOIMMEpPBI, JUCKPETHOCTb, CaMOpEryJIILuS,
CaMOBOCITPOM3BEIICHHUE, HACJIEACTBCHHOCTE, M3MEHYHMBOCTD,
SHEPro3aBUCHMOCTb, POCT M Pa3BUTHE);

Ouonoruueckue Teopuu: KieroyHas Teopuss T. IlIBamna, M.
[Inennena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO UMMyHHUTeTa 1.

Opmux, 1.11. MeunukoBa, XpoMOCOMHasl TEOPHS HACIEACTBEHHOCTH T.
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Moprana, 3akoH 3apoabimieBoro cxonacrsa K. bapa, sBomonnoHHas
teopuss Y. JlapBuHa, cHUHTETHMYECKas TEOPHUS DSBONIOLMUH, TEOPUS
antporiorene3a Y. Jlapeuna; Teopusi 6moreomneno3a B.H. Cykauésa,
yuenue H.J. BaBuiioBa o meHTpax MHOrooOpasusi U MpPOMCXOXKIECHHUS
KyJIbTypHbIX pactenuii, yudenue A.H. CeBepuoBa o0 mnyTix u
HaIpaBIICHHUSIX dBOMONNH, yaeHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI (€IUHO0OPA3Usl MOTOMKOB MEPBOTO MOKOJICHUSI, PACIICIICHHS
MIPU3HAKOB, HE3aBHCHMOIO HACJIENOBAaHUS Npu3HakoB ['. Mennpens;
CUEIJICHHOIO HacCJeAO0BaHMS NPU3HAKOB W HAPYILICHUS CLEIUICHUS
resoB T. Moprasa; roMOJIOTHYECKUX PAIOB B HACIEICTBEHHOU
m3menunBocty H.M. BaBuwioBa; reHernueckoro paBHoOBecHus [Ix.
Xapan wu B. Baiiabepra; 3apoapimeBoro cxoactsa K. bapa;
OouoreHernueckuii 3akoH J. ['ekkens, @. Mroiepa);

OPUHIUIBI (YUCTOTHI FTAMET, KOMILJIEMEHTaPHOCTH);

npaBuia (MuHuMmyma HO. JIuOuxa, 3KOJIOTHYECKOW MHUpaMHAbI YUCEN,
OMOMACCHI ¥ SHEPTUH);

runore3bl (koauepBatHo A.W. Omnapuna, nepBuuHoro OyiboHa JIxk.

Xonaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

YmMmeHue peuiatb IMOUCKOBBIC OMOJIOTMYECKHE 3aJa4yl, BBIABIIATH
IMPUYNHHO-CJICACTBCHHLIC CBA3HU MCKAY HCCICAYyCMbIMU
OHOJIOTMYCCKUMU O6’bCKTaMI/I, nponeccamMm W ABJICHUAMU, [OCIATb
BBIBOJBI U IPOrHO3bI HA OCHOBAHUM IMOJIYYCHHBIX PC3YJILTATOB,

COCTABJIATH I'CHOTUIIMYCCKUC CXCMbI CKPCHIMBAHUSA I PA3HBIX THUIIOB
HACJICAOBAHHA IIPHU3HAKOB Y OPraHMU3MOB, COCTABJEATH CXEMLBI IIEPEHOCA

BCHICCTB 1 DHCPI'U B 9KOCHUCTEMAX (I_[el'II/I MU TaHW, ITMIICBBIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBS3M MEKIY CTPOCHHUEM U
(YHKIHUSIMHA: OPraHOWJIOB, KJICTOK pa3HBIX TKAaHCW, OpraHaMH W
CHCTEeMaM{ OpraHOB Yy pACTCHHH, XHUBOTHBIX M YEJOBEKA, MEXKIY
JTanamMu oOMeHa BELIECTB; 3TallaMK KJIETOYHOrO IIUKJIA M YKH3HCHHBIX
IIUKJIOB OPraHU3MOB; 3TallaMi AMOPHUOHATIBHOTO Pa3BUTHS; T€HOTUIIOM
u (Qenortunom, ¢eHotunoM U (pakTopamMu Cpeabl  OOMTaHWS,
npoleccaMy  3BOJIONMHU;  JBUXKYIIMMH CHJIAMH  aHTPOINOIeHe3a;
KOMITOHEHTAMH DPa3JIMYHBIX IKOCHCTEM M TPUCIIOCOOICHUSIMU K HHUM

OpraHU3MOB

YMmenune BBIACTIATH CYHICCTBCHHBIC ITPU3HAKHU

CTPOCHH BUPYCOB, KJIICTOK IPOKAPUOT U IYKAPUOT; OAHOKJICTOUYHBIX U
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MHOT'OKJIETOUYHBIX OpraHU3MOB, BHJIOB, OMOIr€OI[€HO30B, 3KOCUCTEM U
Ouocdepbl; CTpPOCHHS OpPraHoOB H CHUCTEM OpPraHOB pacTEHUH,
KUBOTHBIX, Y€JIOBEKA; MPOLECCOB KU3HEACIATEIbHOCTH, MPOTEKAIOIIUX
B OpraHuM3Max pacTeHHUil, >KMBOTHBIX M 4YeJIOBEKa; OMOJIOrMYecKUX
mpoIeccoB: oOMeHa BemiecTB (MeTabonm3Mm), wuWHGOpPMANMH U
IpEeBpALICHUs] SHEPIUH, OPOXKEHHS, aBTOTPO(HOTO U TeTepOTPOPHOro
THIIOB THTaHHs, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, HMOpHOreHe3a, IOCTIMOPUOHAIBHOIO  Pa3BUTHA,
Pa3sMHOXEHUS, UHIAMBUAYAIbHOIO pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCHCTBUSL TE€HOB, TE€TEPO3UCa; JCUCTBUM HCKYCCTBEHHOIO
orOopa, CTaOMIM3UPYIOLIETO, JABIXKYIIET0O M Pa3pbIBAIOLIETO
€CTeCTBEHHOr0 O0TOOpa; aJIONaTpU4YEeCKOr0o W CHMIIATPHYECKOTO
BU000pa30BaHus; BIUSHUS IBIKYIIUX CHJI 3BOJIOIUU Ha reHO(OH]
MOMYJIALNY; TPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpeae oOurtaHus,
YepeloBaHUs HAIPABJICHUN OHBOJIOLMH;, KPYrOBOPOTa BEIIECTB H

IIOTOKA DHCPIruu B OKOCUCTEMAX

ChopMUpOBaHHOCT, yMEHHSI BBIICHATH CYILIECTBEHHBbIC MPH3HAKU
BUPYCOB, KJIETOK NPOKAapuOT M JYKAapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX OPraHU3MOB, BHJIOB, OMOTEOIEHO30B U JKOCHUCTEM;
0COOCHHOCTH IPOIIECCOB OOMEHA BEIEeCTB M MPEBPAIICHUS YHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOrO0 M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MMTO3a, MeEH03a, OIUIOAOTBOPEHUS, pa3BUTHS U
pa3MHOXKEHUS, UHIUBUYaJbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTreHe3a),
O0pbOBI 32 CYIIECTBOBAHHE, €CTECTBEHHOI'0 0TOOpa, BUI000pa3oBaHus,
IPUCIIOCOOJIEHHOCTH OpraHU3MOB K Cpefe OOWTaHus, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOIr€HHBIX U3MEHEHUH B HKOCHUCTEMAX
CBOEIl MECTHOCTH, KpyrOBOpPOTa BELIECTB M NPEBPAILECHUS] SHEPTUU B

ouochepe

Ymenue UCII0JIb30BaTh COOTBETCTBYIOLIHE apryMeHTHI,
OHMOJIOTHYECKYI0O TEPMHHOJIOTHI0O M CHMBOJIMKY JJIsi JI0KA3aTelbCTBA
pOJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUYECKUX TPYII; B3aUMOCBS3U
OpPraHU3MOB M Cpelbl OOWTaHUsS; CIMHCTBA YEIIOBEUCCKUX pac;
HEOOXOAMMOCTH 3JI0pPOBOT0 00pa3a KU3HU, COXPAaHEHHsS Pa3HOOOpasus
BUJIOB U DKOCHCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOABI H

YCJI0BCUYECCTBA

YMeHMEe KpPUTHYECKH OLIEHMBAaTh HWH(POpPMALUIO OHOJIOrHYECKOr0
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COZIep)KaHUs; MHTEPIPETUPOBATh STUYECKHE ACHEKTHl COBPEMEHHBIX
HCCJICIOBaHUU B ouonoruu, MEIHUITHHE, OUMOTEXHOJIOTHH;
paccmaTpuBaTh rJ100anbHBIC 9KOJIOTUYECKUE poOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO

IMO3UIHUIO
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbIX HA EI'D
11O BUOJIOTUHN

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

buosnorus kak Hayka. JKruBble CHCTEMBI U UX U3YUYEHUE

1.1

CoBpeMeHHass Ouosorusi — KOMIUIEKCHas Hayka. buonoruueckue Hayku u
u3yyaeMmple UMH MpoOsiembl. DyHIaMeHTaJbHbIE, NPUKIAIHBIE U IOHCKOBBIC
Hay4yHbI€ UCCIIE0BAHUS B OMOJIOTUH.

3HaueHue Ouonorun B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOH
kaptuHbl Mupa. Ilpodeccun, cBs3aHHble ¢ Ouonorueil. 3HaueHue OMOJOTUU B
IPAaKTUYECKOW JEesATeTbHOCTH 4YeJIOBeKa: MEIUIMHE, CEJIbCKOM XO3sICTBE,

IMPOMBIIIIJICHHOCTHU, OXPAaHC IIPUPOAbI

1.2

JXKuBble cucTeMbl Kak NpeaMeT u3ydeHus omosoruu. CBOHCTBA JKUBBIX CHUCTEM:
€MHCTBO XMMHUYECKOI0 COCTaBa, AUCKPETHOCTh U L EJOCTHOCTh, CI0XHOCTb U
YHOPSIIOYEHHOCTh CTPYKTYDBI, OTKPBITOCTb, caMOOpraHu3aius,
CaMOBOCIIPOU3BEICHUE, Pa3APa)KUMOCTh, U3MEHYMUBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHU3allMy >KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOUYHBIM, TKAHEBBIH,
OpraHU3MEHHBIH, MONYJISIUHOHHO-BUA0BO, 3KOCHCTEMHBIN
(buoreonenotnueckuii), Ouocdepnsiii. I[lpomecchl, MPOUCXOANINE B JKUBBIX
cuctemax. OCHOBHbIE MpU3HAKU >KUBOro. JKHU3HB Kak (opma CyIIECTBOBAHUS

MaTepUH

1.3

Metonsl Ouonorudeckoil Hayku. HaOmnromeHue, u3MepeHHe, SKCIICPUMEHT,
cucTeMatm3anms, MeTaaHanmu3. IloHSTHE O 3aBUCHMOM H  HE3aBHCHMOM
nepeMeHHou. IInanupoBanue skcriepuMenTta. IlocTaHoBKa M IpoBEpKa TUIOTE3.
HyneBas runore3za. Ilonstue BbIOOpKM U €€ poctoBepHOCTh. Pazbpoc B
Omonornyeckux AaHHBIX. OllEHKa JOCTOBEPHOCTH IIOJyYCHHBIX PE3YJILTATOB.
[IpuunHbl MCKaXKEHUsI pe3yNbTATOB AKCHepuMeHTa. [IoHsATHE CTaTHCTUYECKOro

TECTA

Knerka xak Omonorundeckast cucreMa

2.1

Knerka — cTpykTypHO-QyHKIHMOHAJIbHASL €AMHUIA KUBOro. McTopus OTKpBITUS
kietku. Padotel P. I'yka, A. JleBenryka. Kierounas teopus (T. LlBanH, M.
HIneiinen, P. BupxoB). OCHOBHBIE MONT0XKEHHSI COBPEMEHHOMN KJIECTOYHOI TEOPUH.
MeTobI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTUU: MUKPOCKOMHUS, XpoMaTorpadus,
anekTpodopes, METO/ MEUYEHBIX aTOMOB, muddepenmnuanbHoe

IIeHTpI/I(i)yFI/IpOBaHI/Ie, KYJbTUBHUPOBAHUC KJICTOK
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2.2

XHUMHUYECKUU COCTaB KIETKH. Makpo-, MUKPO- U yJIbTPAaMHKPO3JIeMEHThI. Boga u
e€ poJib KaK pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYpHUPOBAaHUHU KJIETKH,
TEIUIOPEryIAN. MuHepaibHbIEe BellecTBa KJIETKH, MX OHOJornyeckas poJb.
Posib KaTHOHOB M AHMOHOB B KJIETKE.

buonornueckue mnomuMepsl. benku. AMHMHOKHUCIOTHBIH  COCTaB  OENKOB.
Crpyktypsl OenkoBoil Mousiekynbl. llepBuuHas cTpykTypa Oenka, HeNTHAHAS
CBs3b. BrTopuuHas, TpeTuyHas, dYETBEPTHUHAS CTPYKTYyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccugukamus 6enkoB. bruonornueckue GpyHkunn 6enkos.
VYrineBoasl. MoHOcCaxapuabl, AMCaXapujibl, OJUTOCAXapuIbl U IOJIHCAXaPUIBI.
OO0mmii mnnaH CTpoeHHsT M (PU3MKO-XUMUYECKHE CBOMCTBA  yIJEBOJOB.
buonornueckue GpyHKIMH YIIIEBOIOB.

Jlumuael. T'mapodunapHO-TUApOPOOHBIE cBOlcTBA. Kiaccudukanus gunuaos.
Tpurmuuepuasl, ¢ochomunuasl, BOCKH, cTepounbl. buonormdeckue GyHKIUU
munuoB. OO1Me cBOMCTBa OMOJOTMYECKUX MEMOPaH — TEKy4ecTh, CIOCOOHOCTh
K CaMO03aMbIKaHHIO, IOy POHUIIAEMOCTb.

HykneunoBeie kucnotrel. JJHK u PHK. Crtpoenune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Tpunnun komrmiemeHnTapHoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpans. Mecronaxoxaenue u oumonornueckue Gpynkmun JJHK.
Bunsl PHK. ®ynknun PHK B knetke.

Crpoenue wmonekyasl AT®. Makpospruueckue cBsizu B wmosekyiae ATO.
buonornyeckue ¢pynkiun AT®. BoccTaHOBIEHHbIE TIEPEHOCYNKH, UX QYHKIIUU B
kierke. CexkBennpoBanue JIHK.

CtpykTypHas OuoJOTHS: OMOXMMHUYECKHE M OHWO(DU3MYECKHE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJ

2.3

Tunel  kiIeTok: JykapuoTHueckas U mpokapuoTuueckas. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00Pa30BAHMS KIETKH.

Crtpoenue npokapuoTHueckoi kieTku. KieTouHnas cTeHka OakTepuil W apxei.
OcoOeHHOCTH CTpOeHHsI TeTepoTpodHON M aBTOTPO(HON MPOKAPHOTUUECKUX
KJIETOK. MeCTO 1 poJib IPOKapuoT B OMOLIEHO3aX.

Crpoenrie U (QPyHKIIMOHHPOBAHHE JYKAapHOTHYECKOW KieTku. [lmasmaTtudeckas
MemOpana (masmanemma). CTpyKTypa Mjia3MaTHIecKOl MeMOpaHbl. TpaHCIIOPT
BEIIECTB  4epe3 IIJla3MaTU4YecKylo MeMmOpaHy: maccuBHbIM  (auddysus,
obneruéHHas uddy3us), akTUBHBIA (MEPBUYHBIM M BTOPUYHBIM aKTHUBHBIN
tpancnopt). [lomymponunaemocts wMemMOpanbsl. PaGoTa HaTpuii-KaaIueBOro
Hacoca. DHJOIUTO3: MUHOLUTO3, (aronuTo3. Dk3ounTo3. Kilerounas creHka.
CrpykTypa U GyHKIUU KICTOYHON CTEHKH PACTEHUH, IPUOOB.

Huronnasma. Ilutozonb. Llutockener. JIBmkenue nuTorasMbl. OpraHousl
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kiaeTku. OgHOMEMOpaHHbIE OpraHOMAbl KJIETKH: SHIOMJIa3MaTHYecKas CeTb
(BIIC), ammapar I'oabaxku, TU30COMBI, UX cTpoeHue U (yHKUIuU. B3aumocBs3b
OJHOMEMOpPaHHBIX OpPraHouJI0B KiIeTKU. CTpoeHHe TpaHyJSIPHOrO PETHKYIyMma.
Cunte3 pactBOopuMBIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. ['magkwmii
(arpanynapHbIid) 3HIOMIA3MAaTHYECKUN peTuKyiayM. CekperopHas (QYHKIHS
anmnapata ['ompmxu. TpaHcnopr BemecTB B KIIETKE. Bakyoiu pacTUTENbHBIX
kieTok. Knerounsnii cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOUBI KJIIETKH: MUTOXOHAPUH, IIJIACTH/IBIL.

Crpoenne u (yHKUMHM MUTOXOHIApUM M Imuactui. [lepBuuHble, BTOpPUYHBIE U
CIIOKHBIE  IJIACTHJBl  (OTOCUHTE3UPYIOIIMX  3YKApHOT.  XJIOPOILIACTHI,
XpOMOIUIACTBHI, JICUKOIUIACTHI BBICIIUX PACTCHUIA.

HememOpannble opraHongsl kietku CrtpoeHue M (GYHKIUM HeMeMOpaHHBIX
OpraHouIoB KJeTku. PuGocombl. MukpopmiaMeHTsl. MBIIIEUHbIE  KJICTKH.
MukpotpyOouku. Knerounsiii nentp. CTpoeHHe U JBIKEHHE >KTYTHKOB H
pecHrueK. MUKpOTPYOOUKH HUTOILIa3Mbl. L{eHTprosb.

SAnpo. OGonouka sapa, XpOMaTUH, KapuoIjasma, SIPBIIIKH, WX CTPOCHHE U
¢dbyakuuu. SnepHbiii O0enkoBbIE MaTtpukc. IIpocTpaHCTBEHHOE pacIoOKCHUE
XpOMOCOM B MHTepda3zHOM sape. benku xpomaTiHHa — TUCTOHBI.

Knerounsle BkmodeHHs. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapHUOT

(pacTuTeNnbHON, ’KUBOTHOM, IPUOHON)

24

AccuMmIALUS W JUCCUMWIALUS — JIBE€ CTOPOHBI Merabomu3ma. Tumsl oOMeHa
BEILIECTB: AaBTOTPOGHBIH U TeTepoTpodHBIA. YdUacTHe KUCIOpona B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecreueHHe KIeTKu: mpespamieHne ATO B
oOMeHHBIX mpoueccax. @DepMEHTAaTUBHBIM XapakTep peakuuid KIEeTOYHOro
Mmerabomu3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBA M MEXaHM3M JCHCTBUS.
Kodepmentsl. OTianuus pepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTHBATOPbl U OENKHU-UHTMOUTOPBL. 3aBHCUMOCTh CKOPOCTH (hepMEHTaTHBHBIX
peakuuii OT pa3IMUYHBIX (PaKTOPOB.

IlepBuuHBIl CUHTE3 OpraHU4ecKux BemecTB B Kierke. dorocunre3. Poub
XJIOPOIJIAaCTOB B mpomecce (orocuHTe3a. CBeroBas W TEeMHOBas (asbl.
[ponykTHBHOCTE (oTOCHHTE3a. BimsHHe pa3auyHbIX (PAKTOPOB HAa CKOPOCTH
¢dorocunTe3a. 3HaueHue GOTOCHHTE3A.

XemocuHTe3. PazHOOOpasue opraHn3MOB-XeMOCHHTETUKOB: HUTPUPUIIUPYIOLTIE
OakTepuu, xene300aKkTepun, cepoOaKTepuu, BOIOPOJHBIE OaKTepuu. 3HAUCHUE
XEMOCHHTE3a.

Anas’poOHble opraHu3Mmbl. Bunabl Opoxenus. I[IponykTel OpokeHus U HX

UCIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
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OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIe3HEH.

AdpoOHBIE OpPraHu3Mbl. JTambl dHEPreTudeckoro ooMeHa. IloaroToBUTENbHBIN
aTan. I'muKonms3 — 6eCKUCIOPOAHOE pacIIenIeHHE TITI0KO3bI.

buonornyeckoe OKHCIIEHHE, WM KIETOYHOE JbIXaHWe. Ponb MUTOXOHIpHUHA B
mpolieccax OMOJI0TUYECKOro OKHCIIEHUS. [ukinyeckue peakiuu.
OxucmurensHoe ¢ochoprmmpoBanue. [IpeumymecTsa a3poOHOro Myt oOMeHa

BEIIECTB Iepe]] aHadPOOHBIM. D (HEKTUBHOCTh SJHEPreTUIECKOr0o 0OMeHa

2.5

Peakiuu matpuyHoro cunresa. [IpUHLIMI KOMIJIEMEHTApHOCTH B PEAKIIHIX
MaTpUYHOI0 CUHTe3a. Peanu3anus HacnencTBeHHoi nundopmanuu. I'enetnueckuit
Ko, ero cmoiictBa. Tpanckpunius — matpuudbiii cuHTe3 PHK. Ilpuniumns
TPAaHCKPUIILIUU: KOMIJIEMEHTAPHOCTh, aHTUNAPAJIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauua u e€ sranbl. Yuactue TpaHcnopTHeix PHK B Onocunrese Oenka.
VYcnoBuss O6uocunTeza Oenka. KogupoBanue amunokucior. Pomp pubocom B
OouocuHTese Oenka.

Opranu3zanus reHoMa y IpoKapuoT U 3yKapuoT. Perynsius akTHUBHOCTU T€HOB Y
npokapuoT. ['mmoreza omepona (®. XKakob, XK. Mano). Perynsus oOMeHHBIX
npoieccoB B kJieTke. KierouHslii roMeocTas.

Bupycel — HekneTouHble (OPMBI KM3HM W OONMraTHbIe mapasuthl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHBIX, pacteHuii. CIIN, COVID-19,

ConMaJIbHbBIC U MCAUIIUMHCKHUC HpO6JI€MbI

2.6

Knerounsii nukia, ero mnepuoasl U peryisuusa. HWatepdasza u  Muros.
OcobeHHocTH TporeccoB, mporekaronmx B uHTepdaze. IToaroToBka KIETKH K
nenenuto.  IIpecunrernueckuit  (MOCTMUTOTUYECKUN), CHHTETUYECKUM |
MOCTCUHTETUY €CKUH (MPEMUTOTHUECKUI ) TEPHObI UHTEP(DA3BI.

Marpuunsiii  cunte3 JHK — penmmkanms. Ilpunnuner penymkanuun  JHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAJIEIbHOCTD.
Mexanusm penmmukanuu JTHK. Xpomocomel. Ctpoenue xpomocom. TenoMmepsl u
TejaoMepaza. XpPOMOCOMHBIH HA0Op KIJIETKH — KapuoTul. JIUIUIOMIHBIA W
rarjIouaHblid  HaOoOpel XpoMocoM. ['omosoruuHsie XpoMocombl. IlosoBbie
XPOMOCOMBI.

Henenue kietkun — MmuTo3. CTaiuu MUTO3a M MPOUCXOASALINE B HUX MPOIECCHI.
Tunel muto3a. KapnoknHe3 M IUTOKMHE3. bHOJOrHYeckoe 3HAYEHUE MHUTO3A.
Perynsimus MUTOTHYECKOTO ITUKIIA KIeTKH. [Iporpammupyemast KJaeToqHasi ruoenb
— amomnTo3.

®YHKHHOH3HBH35I T'CHOMMHMKAa
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OpraHusM Kak 6uosioruyeckas cucrema

3.1

OnHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTI'OKJIETOYHBIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMBl  pa3MHOXKEHHsSI OPraHW3MOB: Oecrosoe (BKJIIOYas BEreTaTHBHOE) U
nojgoBoe. Buapl Oecnomoro  pa3MHOXKEHHUS: [OYKOBAHME,  CIIOPYJISLIMS,
(parmeHTanysl, KIOHUPOBAHHUE.

[TonoBoe pazmuoxkeHue. [lonoBeie kiaeTku, Uan rametsl. Meiio3. Ctaauu meitosa.
[ToBenenne xpomocoMm B Meitoze. Kpoccunrosep. buonorndeckuii cMbicit Meio3a
Y TI0JIOBOT O mpouecca. Meio3 1 ero Mecto B )KM3HEHHOM LIUKJIE OPraHU3MOB.
[Ipen3aponsiieBoe pasButue. I'ameroreHe3 y XKUBOTHBIX. [lojoBbIE Kene3bl.
OOpa3zoBaHue u pa3BUTHE TOJOBBIX KJeTOK. CrepMaTOreHe3 U OOIEHE3.
Crpoenue 1mosoBbIX KieTok. OmIogoTBOpeHHE M 3MOPUOHAIBHOE Ppa3BUTHE
*KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyanbHoe pas3Butue opraHu3MoB (oHrToreHes3). Craauu smMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Ipodnenue. Tumnbl gpodaenus. OcoObeHHOCTH
NpoOJieHns MJIEKONMUTAIONIMX. 3apobIIIeBble JIMCTKH (TacTpyssaius). 3akiaaka
OpraHoB M TKaHEW W3 3apoJIbIIIEBBIX JIMCTKOB. B3anMmHoe BiMsIHME wYacTeil
pa3BUBAIOIIECTOCS 3apojbiia (dMOpHOHANBHAS WHAYKIMSA). 3akiajka IJIaHa
CTPOEHMS KUBOTHOTO KaK pe3yJbTaT HEPAPXUYECKUX B3aUMOJIEHCTBUI T'€HOB.
BrusHue Ha SMOpHOHAIILHOE pAa3BUTHE PAa3IUYHBIX (PAKTOPOB OKpYKArOMICH
Cpeapbl.

Poct u pa3Butue xxuBoTHbIX. [locTaomOpronanbHbIi nepuoi. [Ipsmoe u Hempsimoe
pa3zButue. Pa3ButHe ¢ Meramop}o3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX
JKUBOTHBIX. buosiornueckoe 3HaueHHE MNPSIMOIO M HENPSIMOrO pa3BUTHSA, HUX
pacnpocTtpaHeHue B mpupoge. Tumbel pocta >XKMBOTHBIX. PaKTOpbl pEryJslHU
pocTta >KMBOTHBIX U uenoBeka. CTaguu MOCTAIMOPHOHAIBHOIO Pa3BUTHUSA Y
JKUBOTHBIX M uenoBeka. [lepuonsl oHTOreHe3a yenoBexa.

Pasmuoxkenne u pasButue pacrenumit. ['amerodput u cmopodut. Meiio3 B
KU3HEHHOM 1HKJe pacreHuid. OOpa3oBaHue crmop B Tpolecce Menosa.
l'amerorene3 y pacreHnid. OIIOZOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. J/IBoifHOE OIUIOOTBOPEHNUE Y IIBETKOBBIX pacTeHuid. O6pa3oBaHue u

Pa3BUTUC CEMCHU. MexaHnu3MBbI peryidanuuu OHTOIr€HE3a y paCTCHI/Iﬁ " )KUBOTHBIX

32

Ucropust crTaHOBIEHHS M pa3BUTUS TEHETHMKM Kak Hayku. OCHOBHBIC
TEHETUYECKUE TMOHSATHUS M CUMBOJBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICIIbHbBIC
TEHbI, aJbTEPHATHUBHBIC MPU3HAKHA, [TOMHHAHTHBIA M PELIECCUBHBIA NpPHU3HAK,

roMo3uroTa, reTrepo3urora, 4YUCTas JIMHHA, FI/I6pI/IJII)I, T'CHOTMHII, q)eHOTI/IH.
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OcCHOBHBIE  METOABI TCHETHKU: THOPUIOJIOTHYECKUH,  [HUTOIOTHYCCKUH,

MOJIEKYJISIPHO-T €HETUYECKH I

33

Monorubpunnoe ckpemuBanue. [lepBoiit 3akoH MeHens — 3aK0H eInHO000pa3us
rudpugoB mepBoro mokoneHus. [IpaBuino momMuHUpoBaHUs. BTopoil 3akoH
Mengenss — 3aKOH pacileryieHds NOpu3HakoB. l[uTonornueckrue OCHOBBI
MOHOTHOPUTHOTO CKpeliBaHus. [ MmoTe3a YuCTOTH raMeT.

AHanmmsupyromiee ckpenBanue. [IpoMexyTOUHBIM XapakTep HacaeqOBaHUS.
Pacierienrie mpru3HAKOB MPU HETOJHOM JJOMUHUPOBAHUH.

JlurubpuaHoe ckpenmBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBUCUMOTO
HAcleOBaHUS  MpPU3HAKOB.  L[MTOjOrMYeckne  OCHOBBI  JUTHOPUIHOTO
CKpEILMBaHUS.

CuennienHoe HacnenoBaHue npusHakoB. PabGorsr T. Moprana. CuenseHHoe
HAcI€JOBAaHUE TI'E€HOB, HAapyLICHHWE CLEIUICHUS MEXIy T€HamMu. XPOMOCOMHas
TEOPHS HACIIEICTBEHHOCTH.

I'enernka nona. XpOMOCOMHBI MEXaHU3M ONpPENENEHUs I0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M reTeporaMeTHbld MOoJ. ['eHeThuueckas
CTPYKTypa TIOJOBBIX XpoMocoM. HaciegoBaHue NTPU3HAKOB, CIHEIMJIEHHBIX C
ITOJIOM.

T'enotun kak nenocTHas cucrema. llnmelorponus — MHOXECTBEHHOE JEiCTBUE
reHa. MHOXECTBEHHBIM anjenu3M. BzaumojelcTBhe HeauleIbHbIX TE€HOB.

Komniementapaocts. Onuctas. [lomumepus

34

BzaumoneiictBue reHoTHIa u cpenbl npu GopMupoBaHuu heHotuna. FizMeHInBOCTh
npu3HaKkoB. KauecTBEHHbIE M KOJMYECTBEHHBIE IMPHU3HAKUA. BUIbl M3MEHYMBOCTH:
HEHACJICCTBEHHAS U HACJIEICTBEHHASI.

MomudukarmonHas ~ M3MEHYMBOCTb.  Poinb  cpenpl B (popMupoOBaHUU
MoaurkaoHHON n3MeHunBocTH. HopMa peakimu npusHaka. BapuannoHHbI psj
u BapuanmoHHas kpuBas (B. MHWoranncen). CgoiictBa Moau(pUKamOHHOM
M3MEHYUBOCTH.

I'enotunuueckast u3MeHUUBOCTh. CBOMCTBA FT€HOTUIIMYECKOW U3MEHUYMBOCTU. Buibl
TEeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTiBHAsT M3MEHYMBOCTh. Meii03 W TIOJOBOM Tpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMUBOCTHU. POJIb KOMOMHATUBHON M3MEHUMBOCTU B CO3LAHUU
TeHETHYECKOr0 pa3Ho00pa3us B Mpeesax OJHOro BU/A.

MyTanmoHHass ©3MEHYMBOCTb. BUbI MyTalMil: FE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE W WHAYUMPOBAHHBIE MYTallMHM. SAepHbIE U IUTOIIA3MaTHYECKUE

MYyTaluu. CoMaTH4YecKHe U TTOJIOBEIE MYyTaluu. HpI/I‘H/IHBI BO3HNKHOBCHUA MYTaHHﬁ.
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MYTal"eHI)I U HX BJIMAHUC Ha OpPraHu3MBbI. 3aKOHOMCpHOCTI/I MYTallMOHHOI'O
nporiecca. 3aKOH TOMOJIOTMYECKUX PSAOB B HacieacTBeHHoM n3menunBoctu (H.U.

BagunoB). BesepHas n3MeHYMBOCTh M HACJIEICTBEHHOCTh

3.5

Kapuotun wuyenoBeka. MexayHapoaHas TMporpaMma MCCIEIOBaHUS T€HOMa
yenmoBeka. Meroasl  U3YYEHHMSI TEHETHMKHM  4eJiOBEKa: T'eHEaJOTHMYEeCKHi,
OJIM3HEIOBBLIM, [IUTOT€HETHYECKHU, MOMYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T €HETUYECKU . CoBpemMeHHOe onpeesieHne TEHOTHUIIA:
MOJIHOTEHOMHO€ CEKBEHMPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[MI1P-ananu3a. HacmenctBenHble  3a0ojieBaHUS  YellOBEKa. [ €HHbIE W
XPOMOCOMHBIE 0omne3Hu YeJIOBEKa. bone3nu c HacCJIeJICTBEHHOMI
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEIUIUMHCKON T€HETUKHU B MPEIOTBpAIlCHUN

Y JICUCHUH I'CHCTUYCSCKHUX 3a00JIeBaHmi yeloBeKa. CTBOJIOBEIC KIICTKU

3.6

JlomecTukanus 1 cenekius. 3apoxIeHue celnekuuu 1 Jomectukauuu. Yuenue H.1.
BaBunoBa o 1eHTpax MPOUCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTEHHIA.
Ponb cenexkuuu B co3gaHuM COPTOB PAaCTeHHM WM MOPOJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH T'OMOJIOTHUYECKHX PSJIOB B HAacIeJACTBEHHOM u3MeHunBocT H.U.
Basuiosa, ero 3HaueHue 1J1s1 CENEKIIMOHHON pabOTHI.

MeTtonsl cenmekuMoHHONW paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM U
WHIUBUTyaIbHBIM. OTanel KOMOMHAIIMOHHON CCEIIEKIINH. UcnriTanue
MPOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKHU
(eHoTHIIAa TOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMortbio ananu3a JJHK.
VckycCcTBEHHBIN MyTareHe3 Kak MeTOJ CeJIEKIIMOHHOW pa0oThl. PanmnannonHbIi 1
XUMHYECKUH MyTareHe3 Kak WCTOYHHK MYTallMd y KYJIbTYpHBIX (opm
opraHu3sMoB. Mcnosb30BaHHME TE€HOMHOIO PEOAKTUPOBAHUS U METOHOB
pexomOuHaHTHBIX JIHK 1151 monmydeHus ncxoqHoro Mmatepuana sl CEJIEKLUH.
[lonyuenne mnommuonnoB. BHyTpuBumoBas rubpuauzauus. biuskoponcrBeHHoOe
CKpelIMBaHue, WM UHOpuAMHT. HepoicTBEHHOE CKpEIIMBaHWE, WM ayTOpPWIWHT.
I'erepo3uc u ero npuumunsl. Mcnonbs3oBanue rerepouca B cenekumu. OTaanéHHas
rubpummzaimst. [Ipeononenne Oecrionnsi MEKBUAOBBIX THOPHIOB. JlOCTHKEHUS

CCJICKIINH paCTCHI/Iﬁ N KNBOTHBIX

3.7

OOBEKTHI, UCIOJIb3YEeMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIC U TKAHEBHIE KYJIbTYPHI,
MUKPOOPTraHU3MBbl, HMX XapaKTepucTuka. TpamuimoHHas OMOTEXHOJIOT U
XJIeOOTIeYeHne,  TOJMYYEHHE  KHCIOMOJIOYHBIX  TPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX TEXHOJOTHIA.
[IpousBoacTBo  Oenka, AMHUHOKMCIOT M  BHUTaMHUHOB. NckyccTBeHHOE

OIUIOAOTBOpPEHUE. PEKOHCTpyKLMS SULEKIETOK W KJIOHUPOBAHUE IKUBOTHBIX.
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Merto TpaHCIUTAHTALMHU AJEP KIIETOK.

XpoMOCOMHass M TEHHas UHXKeHepus. VCKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCTpyupoBanue pekomOuHanTtHbXx JIHK. JlocTmkeHus W mepCHeKTUBBI
XpOMOCOMHOW M TE€HHOM WHXXeHepuu. MeaunuHCcKue OMOTEeXHOJIOTHH.

Hcrnonp30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/I€ OpraHnu4eCcKoro Mmupa

4.1

buonornueckoe  pazHooOpasume  opranuzmMoB.  CoBpemMeHHas  cucrema
oprannyeckoro wmupa. I[lpuHnunsl knaccupukanuu opraHu3mMoB. OCHOBHBIE
CHCTEMAaTU4ECKUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS U KHU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpPraHHU3MOB.
bakrepun, apxeu, OAHOKJIETOUHbIE IPUOBI, OJIHOKJIETOYHbIE BOJOPOCIH, ApYyrue
npotuctsl. KosoHuaneHble OpraHu3Msl. J[BUKeHHE OJJHOKIETOUHBIX OPraHU3MOB:
amMEOOuaAHOE, KI'YTUKOBOE, PECHUYHOE. 3alUTa y OJHOKJIETOYHBIX OPraHU3MOB.

PaS,Z[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPraHu3MOB. Taxkcucel

4.2

MHoOroxkaeTouHbie pacTeHus. B3auMocBs3b 4acTell MHOTOKJIETOYHOT O OpraHU3Ma.
TkaHu, opranbl ¥ CHUCTEMBbl OPraHOB MHOTOKJIETOYHOIO opraHusma. OpraHnusm
Kak eauHoe 1enoe. TkaHu pacreHuil. Tumnbsl pacTUTENBHBIX TKAaHEH:
oOpa3oBarenbHas, IOKPOBHAs, IMPOBOJAINAS, OCHOBHAs, MEXaHHUYECKasl.

OcobenHocT cTpoeHus, GYHKIIUN U PACIOIOKEHHS TKaHEeH B OpraHax pacTeHui

4.3

BereraTuBHbIE U reHepaTUBHbBIE OpraHbl pacTeHUil. OyHKIIMK OPraHOB U CHUCTEM
opraHoB. Kapkac pacrenuii. /|BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOU3MBI U
Hactuu. Iloryomenue BOXBI, YIJIEKUCIONO TIa3a M MUHEpAJIbHBIX BELICCTB
pacteHusMHU. Jlpixanue pacteHuid. Juddysust razoB yepe3 NoBEpPXHOCTh KIIETKH.
TpancnoptHble cHucTeMbl pacTeHMH. Beinenenue y pacreHuil. 3amurta Yy
MHOI'OKJIETOUHBbIX pacTeHui. Kyrukyna. CpencrBa macCMBHOW M XMMHYECKON
3anThl. DUTOHIUIBI.

PaznpaxxuMocTh M peryiauus y OpraHu3MoB. Pazapa)kxuMocTb U peryssiuus y

MHOI'OKJICTOYHBIX paCTeHHﬁ. PocrtoBnbie BemiecTBa U HX 3HAUCHHUE

4.5

MHOrokjaeTouHble  KMBOTHbIE. B3auMOCBS3b  4YacTei  MHOTIOKJIETOYHOI'O
opranu3Ma. TkaHu, OpraHbl U CHCTEMbl OPraHOB MHOTI'OKJIETOYHOIO OpraHu3Ma.
Opranusm Kak enuHoe 1enoe. I'omeocra3. TkaHU KMBOTHBIX W 4YeslOBEKa. THIIbI
JKUBOTHBIX TKaHEH: JMUTENWallbHAs, COCAMHUTEIbHAS, MBIIICYHAs, HEpPBHAS.
OcobenHocti cTpoeHMs, (YHKIMI U pACHOJIOKEHUS TKaHEH B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

OpFaHI)I U CUCTCMbI OpPTraHOB KUBOTHBIX. qDYHKHI/II/I OpraHoB U CUCTEM OPIaHOB.

Onopa TCJIa OpPraHHu3MOB. CkeneTnl OOHOKJICTOYHBIX HW MHOI'OKJICTOYHBIX
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KUBOTHBIX. HapykHbIil 1 BHyTpeHHHU ckener. CTpoe€HUE M TUIBl COECIUHEHUS
KOCTEH.

JIB>KeHne MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanme xuBoTHBIX. IlnTanme
MO3BOHOYHBIX )KMBOTHBIX. /[pixaHue kuBoTHBIX. KoxHoe npixanue. KabepHoe u
JNE€TOYHOE JABbIXaHUE.

JlpIxaHWe TO3BOHOYHBIX JXMBOTHBIX. OBOIIOLMOHHOE YCIOKHEHUE CTPOCHHUS
JNE€TKUX ITO3BOHOYHBIX JKUBOTHBIX. JIpIXaTelbHasl CUCTEMa 4eloBeKa. MexaHusm
BEHTWISIMU JIETKUX y MTULI M MIEKONUTAlOmMX. TpaHCIOpT Bewecrs Yy
OpraHu3MoB. TpaHCIOpPT BEIIECTB y >KMBOTHBIX. KpoBEeHOCHas cucrema u eé
opranel.  KpoBeHOCHass ~ cucreMa  ITO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpoBOOOpaIieHusi. OBOJIOLMOHHBIE YCIOKHEHHUS CTPOEHHUS KPOBEHOCHOM
CHCTEMBI ITO3BOHOYHBIX XXHUBOTHBIX. BplIeneHune y opraHusmoB. Beigenenue y
#KUBOTHBIX. CokpaTuTenbHble BaKyosu. Opransl BelieacHus. CBs3b [IOJIOCTH TENA
C KPOBEHOCHOH M BBIJECIUTEIBHON CHUCTEMaMU. BplneneHue y M03BOHOYHBIX
KUBOTHBIX. 3allliTa Yy MHOIOKJETOYHBIX JKMBOTHBIX. IIokpoBBI UM uX
IIPOU3BOJHBIE.

Pa3zpaxuMocTh U perysisuus y opraHnu3MoB. Paznpa)kxuMocTh y OIHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakuMocTe M perymsinus y MHOI'OKJIETOYHBIX
pactenuii. PocToBbI€ BellleCcTBA U UX 3HAUYCHUE.

HepBHas cucrema u peduiekTopHast perymisiuusi y MHOTOKJIETOUHBIX KMBOTHBIX.
HepBHas cuctema u €€ oTaesbl. DBOMOLMOHHOE YCIOXKHEHNE CTPOSHUS! HEPBHOM
CHUCTEMBI Y )KUBOTHBIX.

Pazpabotka amroputMoB U mporpamMM it 3((PeKTUBHON (YHKIMOHAIBLHOU
AQHHOTALIUU T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTaboJIOMOB

MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEI0BEKa

OpFaHI/I3M YCJIOBCKA U €ro 310POBbHE

5.1

Opranbl 1 cuCTEMbl OPraHoB yenaoBeka. OTeNbl TOJOBHOIO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pednekc u pecdnexropHas nyra. be3ycioBHbIE U YCIOBHBIC
pednexcol. ['ymopanbHas perymsiuust ¥ SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl 3HJOKPUHHON CUCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW MW SHIOKPHUHHOW cucTeM. [ umoramamo-runodu3zapHas

cuctema. Pedaekc u pedaexkropHas nyra. be3yciaoBHbIC U YCIIOBHBIE pe(IICKCHI

5.2

3amuTa opranu3ma ot OonesHel. IMMyHHas cucrtema 4esnoBeka. KieTouHslil u
TYMOpaJbHBIA HMMYHHUTET. BpoknEHHBINA, TPHOOPETEHHBIA CHEMUPUIECKH
uMMyHUTeT. Teopuss KIOHaJNbHO-ceNeKTUBHOro uMMmyHutera (IL.Dpnux,

®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETh OpraHu3MoB. Poib
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BPOXK/IEHHOTO MMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN

53

KpoBenocHas cucrema u e€ opransl. Ceplie, KpOBEHOCHBIE COCYIbI U KPOBb.

Kpyru kxpoBooOpamenus. Pabota cepama u e€ perymsimus

54

Heixanue uenoseka. Juddysus ra3oB uepes NOBEPXHOCTh KIETKU. [[pIxaTensHas
cuctemMa uenoBeka. JlpIxaTenbHass MOBEPXHOCTh. Perynsuust  JbIXaHHS.

JprxatenbHbIe 00HEMBI

5.5

HI/IHIeBapI/ITeJ'IBHaH CUCTCMaA YCJIOBCKA. OT)IGJ'IBI MUIICBAPUTCIIBHOTI'O TpPAKTaA.
HI/IHIeBapI/ITeJ'IBHI)Ie JKEJIC3HI. BHyTpI/IHOJ'IOCTHOC n BHYTPUKIICTOYHOC

IMUIICBAPCHUC

5.6

[ToxpoBel M ux mnpousBogHsle. Opranbl BbaeneHus. Ilouku. CtpoeHue u
¢byHkuronupoBanue HedhpoHa. OuUIbTpaIys, CeKpelnus U 00paTHOE BCAaChIBAHUE

KaK MCXaHH3MBbI pa6OTLI OpraHoB BbIACJICHUA. O6p330BaHI/Ie MOYH Yy 4YCJIOBCKaA

5.7

I[BI/I)KCHI/IG YeJIOBEKa: MpIeyHas crucrema. CKelIeTHBIC MBIIIIBI XU HUX pa60Ta.

CtpoeHue 1 TUIbI COEIMHEHUS KOCTEN

Teopus sBomonuu. Pa3BuTte )xu3Hu Ha 3emiie

6.1

OomononHass  teopuss Y.  [apBuna. IIpennmocbuiku  BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb U HaydHas AearesbHocTh Y. JlapBuHa.

JIBmxymue cuiibl 3BoMIONMU BUAOB nmo Y. JlapBuHy (BBICOKAasi MHTEHCUBHOCTb
pPa3sMHOXKEHHUSI OpraHWU3MOB, HACJICACTBEHHAas W3MEHYMBOCTh, Oopnda 3a
CYIIIECTBOBAHME, €CTECTBCHHBIN U MCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndeckor teopuu sBomonnu (CTDI). HelitpanbHas Teopus
sBomonnu. CoBpeMeHHasi HBOJIIOLIMOHHAS OMoNorus. 3HAaYeHHE HBOJIIOLMOHHON

TEOpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHOI KapTUHBI MUpa

6.2

[Tonmynsiumst kak syieMeHTapHas eauHuna 3BoJtoluu. COBpEMEHHbIE METO[bI
OLIEHKH TE€HETUYECKOr0 pasHOOoOpa3us M CTPYKTypbl nomyisinuil. W3meHeHue
reHo(oHIa TOMYJISAIHMUA KaK d3JIEMEHTapHOE »JBOJIOLHMOHHOE SIBIEHHE. 3aKOH
reHeTudeckoro papHosecus Jx. Xapau, B. BalinOepra.

DnemeHTapHble (QAKTOpPBl (OBUXKYIIME CHJIBI) OBOJNIOUUUA. MyTallMOHHBIHA
nporecc. KomOuHaTHMBHAasE W3MEHYMBOCTh. JIpeiid TeHOB — ciydaliHbIe
HEHANpaBJICHHBIE HW3MEHEHUS 4YacTOoT aijened B momyssimusX. Dddekt
OCHOBATEJI . Murpanumu. W3omsimust MTOMYJISIIIAMN: reorpauyeckas
(mpocTpaHCTBeHHas), Ononoruyeckas (penpoayKTHUBHAS).

EcrectBenHblii 0oTOOp — HampaBmstroumii  ¢aktop 3Bomonuu.  DPopmel
€CTeCTBEHHOr0 0TOOpa: JBMXKYILIMM, CTaOWIM3UPYIOLIUM, pa3phIBaOLIMi

(nu3pyntuBHbI). [TonoBoii 0TOOP.

82




[Ipucroco061eHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHKPOAIBOJIOLMH.
Bo3nukHoBeHHe — mpucrnocoOineHud y  opraHusmoB.  Apomopdo3el  u
uavoanantauuu. [Ipumepsl npucnocoOieHnii y opraHu3zMoB. OTHOCUTENBLHOCTD
IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ysbTat
MUKpodBomonuy. M3omsmust — kiodeBoil (akTop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJUJIoNATPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJIOTMYECKOE),  «MTHOBEHHOE»  (IOJMILTIONAN3AIINS,
rubpuau3aus). JJmMTebHOCTh SBOTIOIMOHHBIX MPOIECCOB.

MexaHn3mbl GOpMUPOBAHUS OMOJOTHYECKOI0 Pa3HO0Opasusl.

Ponp »BOMOIIMOHHON OHOJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpPaHEHUS
O6unopasHooOpasusa. MUKpPOIBOIIONUS M KOIBOJIOIUS Mapa3sUTOB U UX XO35EB.
MexaHu3Mbl (pOpMUPOBAHUS YCTOMYMBOCTA K aHTUOMOTHKAM U CITOCOOBI OOPHOBI

Cc Hel

6.3

Metonabl uU3ydeHHs MaKpOdBOJIONUH. [lalleOHTONOrHYECKHe METObl M3YUYCHUS
sBomonuu. [lepexoausie GpopMbl U PUIOreHETUUECKUE PsIJIbI OPraHU3MOB.
Buoreorpaduyeckue MeToasl u3ydeHus 3Booruu. CpaBHeHUE GJIOpsl U (hayHBI
MaTEepUKOB U OCTpOBOB. broreorpaduueckue odbnactu 3eman. Buasi-sHaeMuku u
PEIMKTHI.

OMOpHOJIOrHYECKHE M CPAaBHUTEIBHO-MOP(HOIOTHUYECKHE METOIbl H3YyUYECHUS
HBOMIONMHU. ['eHeTHYecKue MeXaHU3MBbl HBOJIOIMH OHTOICHE3a M TIOSBJICHUS
HBOJIONMOHHBIX  HOBIIECTB. | OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPTaHBL
PyauMeHTapHble  OpraHbl M aTaBU3MBL.  MOJEKYJISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHe  METOAbl  HM3y4YEHHUS  SBOJIOIHUH.
['omonoruunbie reHbl. COBpeMEHHBIE METOAbI MOCTPOEHUS (PHUIIOT€HETUUECKUX
JIEpEBbEB.

XpPOMOCOMHBIE MYTAIIUH U 3BOJIIOLINS T€HOMOB.

OO0mme 3aKoHOMEpHOCTH (MpaBWia) SBOMIONMH. HeoOpaTUMOCTh SBONIOIUU.

AnanTtuBHas paguanusa. HepaBHOMEpPHOCTb TEMIIOB 3BOJIIOLIUH

6.4

Hayunble rumore3sl NPOMCXOXKICHUS JKM3HM Ha 3emie. AOuoreHes u
nancnepmus. JloHayuHble MPEACTaBICHUS O 3aPOKICHUH KU3HU (KPEALUOHU3M).
['Mnore3a MOCTOSIHHOrO CaMO3apOXKJIECHUS KU3HU U €€ ONPOBEPIKEHUE OMbITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxoxiaeHue >KU3HU U
acTpoOH OJIOTHS.

OcHOBHBIC 3Talbl HEOPraHWYECKOW sBosonmu. [lmanerapHas (reosorudeckas)

OBOJIIOII M. XuMU4YecKass 9B OJIFOII U . AOHOreHHBIA CHHTE3 OPraHu4CCKHX
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BemiectB u3 Heopranmdeckux. Omeir C. Mumnepa u I'. Opu. O6pazoBanue
nomMepoB U3 MoHoMmepoB. KoanepBatHas runoresa AWM. OmapuHa, rumoresa
nepBuyHoro OymnboHa Jk. XomjeilHa, reHeruueckas rumore3a ['. Mémnepa.
Pu6osumer (T. Yek) u rumorteza «mupa PHK» VY. I'mnGepra. @opmupoBanme
MeMOpaH ¥ BO3HUKHOBEHHUE IPOTOKIETKH.

Uctopus 3emsmn u meronsl €€ usydeHus. lMckormaemble OpraHMYECKUE OCTATKH.
I'eoxpononorus u e€ meroapl. OTHOCUTENbHAs M A0OCONIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHOnOrnyeckas mKaa: 0HbI, 3Pbl, IEPUOBL, JIIOXH.

Hauanbnbie 3Tanbl opraHM4ecKor 3BOMOLUU. [losBIIeHNE W 3BOJIOLHUS MEPBBIX
KJIETOK. OBOJIoIMs MeTabonau3Ma. BO3HUKHOBEHME NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKH KaK aHaJIor IEepBBIX Ha 3eMJIe COOOLIECTB.
CrpomaTonuThl. [IpokaproTsl U 3yKapHOTHI.

[Ipoucxoxnenue 3ykapuoT (cUMOUOreHe3). DBOJIOIMOHHOE TMPOUCXOXKICHHE
BUpYycOB. [lpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3sMoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYyII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONHMH BHICIIUX pacTeHuid. OCHOBHBIE apoMOpdO3bI
pactenuii. Bwixon pacreHuit Ha cymy. l[losiBieHue CHOpPOBBIX PACTEHUNA U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. [IpomcxokaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOMIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMoOpdo3bl
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX
TunoB. [lepBble XOpaOBbIE )KUBOTHBIE. JKU3HB B BOZE. DBOMIOIUS 1O3BOHOYHBIX.
[Tpoucxoxnenue ampuouii u pentunuii. [IporcxoxaeHne MIICKOMUTAIOINUX H
ntul. [lpunnun kmoueBoro apomopdosa. OcBoeHHE O€CO3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emuie Mo 3paM U MepuoiaM: apxel, IpoTepo30il, naneo3oi,
Me3030M, KaifHO30i. OOmas XapakTepucTHKa KJIUMaTa U IE0JIOTHYECKUX
nporeccoB. [TosBaeHne U paciBeT XapaKTepHbIX OPraHu3MOB. YTieo0pa3oBaHue:
€ro ycJOBHUS U BIMSIHUE Ha Ta30BbIil cocTaB aTMOC(hEpHI.

MaccoBble BbIMHUpaHUsI — 3KOJOIMYECKHE KpHU3UCHI mpouioro. IlpuuuHbel u
CIIECTBUSI MAcCOBBbIX BhIMHpPaHHI. COBpEMEHHBIN 3KOJIOTMYECKUN KPHU3HUC, €ro

0COOEHHOCTH

6.5

Pasmensl u 3amaum a”Tpomonorud. Metoasl aHTponosorud. CTaHOBICHHE
IIPEICTABICHUN O IPOUCXOKAECHUU YesioBeka. COBpEMEHHbIE HayYHbIE TEOPHH.

CX0aCcTBO ueoBeKa C KUBOTHBIMHU. CHCTEMATH4ECKOE IOJIOKEHHE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTENBHO-

MopoloruyecKue, AMOPHUOJIOTHYECKHU E, (U3 00T 0-OMOXUMHUYECKHE,
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noseneHdeckre. OTMuns 4ea0BeKa OT )KMBOTHBIX. [IpAMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CHCTEMBI.

JBuxymme cuibl ((pakTophl) aHTPONMOreHe3a: OMOJOTHYECKHEe, COLUAaIbHbIE.
CooTHomleHre OMOJIOrMYECKUX U COLIMATIBHBIX (PaKTOPOB B AaHTPOIIOT'€HE3E.
OCHOBHBIE CTaIUN AHTPONOreHe3a. ABCTPAJIONUTEKN — IBYHOTME IPEIKHU JIFOIEH.
UYenoBek  yMelnblii, I€pBBIE  U3TFOTOBJICHHMS  Opyaud  Tpyaa. UYenoBek
OpAMOXOASIIMA M TEepBBI BbIXOJ JIoAed 3a mpenensl Adpuku. YemoBek
reiiens0eprckuii — o0l MpenoK HeaHIEPTalbCKOro 4YeliOBEeKa M 4eslOBeKa
pasyMHoro. YeinoBek HeaHAEPTAIbCKHI Kak BHUJ JIOJEH XOJOJHOrO KJIMMAaTa.
UYesoBek pasyMHBI COBPEMEHHOI'O THUIIA, JICHHCOBCKHH 4YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a mpeaenaMu AQpuku.

DBOMIONMST COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBI OTOOp B MOMYJISAIUSIX
yenoBeka. MyTanuoHHbIi mporiecc u noaumopdusm. [lonmynsiuoHHbIE BOIHBI,
nperid reHoB, Murpanus U «3(h@GEKT OCHOBATEIIs» B MOMYJIAIHIX COBPEMEHHOIO
YesioBeKa.

Yenoseueckue pacbl. Ilonsarue o pace. boabiime pachl: €BporeouHas
(eBpa3miickasi), aBCTpaJio-HerpougHass  (dKBaTOpHajbHAs), MOHTOJOHIHAS
(a3maTcko-amepuKaHcKas). BpeMs u myTu pacceneHusi 4elioBeKa MO IUIaHETe.
EnunctBO  4emoBedeckux pac. HaydHas  HECOCTOATENBHOCTH  PAacCU3MA.
[TpucnocobneHHOCTh 4YenoBeKa K pasHBIM YCJIOBHUSAM OKpY’KaloIled cpenbl.
Bnusaue reorpaduueckoit cpenbl u  apeiida TeHOB Ha MOpP(OIOTHI0 U

(1)I/IBI/IOJ'IOFI/II-O YCJIOBCKaA

DKOCUCTEMBI U MMpUCymue MM 3aKOHOMEPHOCTH

7.1

Paznens! u 3anaun 3xonoruu. CBs3b SKOJIOTMU C APYTUMHU HayKaMH.
Metonsl skonoruu. IloneBble HaOmoAEHUA. OKCIEPUMEHTbl B 3KOJOTHUU:
npupoHble M JlabopatopHble. MoaenupoBaHue B 3KOJIOTMU. MOHUTOPUHT

OKpYXKaloller cpebl: JOKaJbHBIM, PErMOHATBHBIN U II100abHbIH

7.2

Okonoruueckue (akTopbl M 3aKOHOMepHOCTH ux peiictBus. Kiaccuduxanus
JKOJIOTUYECKUX (aKTOpoB: aOHOTHUECKHE, OUOTHYECKHE, aHTPOIOrEHHBIE.
OO0mme 3aKOHOMEPHOCTH JeHcTBUSL dKojoruueckux aktopos. IIpaBuio
muHumyMa (K. Hlnpenrens, FO. JIubux). TonepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuornueckne (akTopsl. CBeT Kak skonmorudeckuii dakrop. JlelicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMUECKHE TpYIIIBI

paCTeHI/If/'I U JKUBOTHBIX IIO OTHOLICHHUIO K CBCTY. CursajibHast pOJib CBCTA.

85




doTonepruoausM.

Temnepatypa kak »dkojoruueckuil Qaxrtop. [lelictBue TemmepaTtypsl Ha
opranu3Msbl. [1oMKnI0TEpMHBIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocte kak oskomormueckuil Qaxtop. Ilpucmocobnenus pacTteHHH K
HOJ/IepKaHNI0 BoAHOro Oanmanca. Knmaccudukanusi pacTeHH MO OTHOIICHUIO K
Bozie. [Iprcrioco0aeHys JKUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEXKHUMA.

Cpenpl o0OuTaHMsI OpraHuU3MOB: BOJHAas, Ha3eMHO-BO3JyIlIHAas, I1OYBEHHad,
ryOMHHAs  IMOJNOYBEHHAs, BHyTpUOpraHu3MeHHas. DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoGieHust OpraHusMoB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putMel. BHemnue u BHyTpeHHue putMbl. CyTOUHBIE U TOJUYHBIE
putMmbl. IIpucnocoGneHHOCT, OpPraHM3MOB K CE30HHBIM W3MEHEHMSM YCIOBUM
KU3HU.

JKuznennwie popmbl opranu3MoB. [ToHsTHE O XKM3HEHHOW (opMme. JKU3HEHHBIC
(GopMBI pacTeHHi: JepeBbsl, KYCTAPHUKH, KyCTaApHHUYKH, MHOTOJICTHHE TPaBBl,
ofHoJeTHHE TpaBbl. JKU3HEHHbIE ()OPMBI )KUBOTHBIX: THAPOOHOHTHI, €OOMOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckne Qaxtopsl. Buabl OMOTHUECKMX B3aUMOJEHCTBUI: KOHKYpPEHIIMS,
XMITHUYECTBO, cUMOMO03 U ero ¢opmsel. [lapasuTtusm, xoomepamus, MyTyaJlu3M,
KOMMEHCaJIU3M (KBapTHPAHTCTBO, HaXJICOHHUYECTBO). Herpoduueckue
B3auMozelcTBusa  (Tomuyeckue, ¢opuueckue, (abpuueckue). 3HayeHHE
OMOTHYECKHMX B3aMMOJEHCTBUI M7 CyIIECTBOBAaHUS OpPraHU3MOB B cpele

obutanus. [IpMHINI KOHKYPEHTHOT O UCKIIIOUEHUS

7.3

DKonoru4eckue xXapakTepucTHku nonyisaiuu. [lomymsuus kak Ouonoruyeckas
cucrema. Posib HEOTHOPOJHOCTH Cpefbl, prusnueckux O0apbepoB U 0COOEHHOCTEH
O6uonoruu BUA0B B (hOPMUPOBAHUM MPOCTPAHCTBEHHOH CTPYKTYpPBHI MOIMYJISLUM.
OcHOBHbIE IOKa3aTeNd MOMYJISLUU: YUCIEHHOCTb, IUJIOTHOCTb, BO3pacTHas MU
I0JI0Basi CTPYKTypa, pOXIAEeMOCTb, IIPUPOCT, TEMI PpPOCTa, CMEPTHOCTD,
MUTpaLus.

Okonoruyeckas CTpyKTypa mnomyisiuu. OLEeHKa YHCIEHHOCTH MOMyJISIUH.
Junamuka nomyysinuu U e€ peryssiuus. buorndyeckuil moreHuuan momyssuy.
MonenupoBanue JAMHAMHUKM —momyisauuu. KpuBele pocTa  4HMCICHHOCTH
nonynauuu. Kpusble BpDKMBaHUSA. Perynsius 4MCIEHHOCTH MOMYJSIUN: poOJib
(GakTOpOB, 3aBHCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJOTMYECKHUe
crpateruu Bujos (r- u K-crparerun).

[lonstue 00 »sKonornueckoil Hume Buaa. Mecrooduranue. MHoromepHas
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Mozenb 3kosiorndeckod Humm Jx.M. XatumHCcoHa. PazMepbl 3KOJIOrm4eckoin
Hum. [loreHnnanpHas u pean3oBaHHas HUALIY.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. BuIbl M MX JKU3HECHHbIE
CTpaTeruu.  3aKOHOMEpPHOCTH  IOBEIEHHMS W MUTPAlMil  JKUBOTHBIX.

bronornueckne nHBa3zuKu YY>KEPOAHBIX BUIOB

7.4

CoobmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBs3m Mexay
opraHu3MamMu B OwWOIIEHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnu). dyHKUMOHATBHBIE OJOKHM OpPraHU3MOB B JKOCHCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1enu U CETH.
Abuornueckue 0ok skocucteM. [1ouBbl M Wbl B 3kocucTteMax. Kpyrosopor
BELIECTB U IOTOK SHEPTUH B 3KOCHCTEME.

OcHOBHbIE TIOKa3aTeNu 3KocucTeMbl. buomacca um mpoaykuusi. DKOJIOrHYecKue
UPaMU/Ibl YUCENl, 0MOMAacChl U SHEPrUU.

HampasnenHnble 3aKOHOMEpHbIE CMEHBI COOOLIeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCUM M HX MPUYMHBL. AHTPONOr€HHbIE BO3ACUCTBUS Ha
cykueccuu. KimmmakcHoe coobiectBo. buopaznoobpasue u 1nojiHora KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.

[IpuponHbie 3KOCHCTEMBI. AHTPONOIEHHbIE JKOCHCTEMBL. ATpPO3KOCHCTEMA.
ArpoueHos. Paznuuns Mexny aHTpOIOr€HHBIMU U TPUPOJAHBIMH 3KOCUCTEMaMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponckast diopa u
¢dayna. CuHaHTpOnM3aIys ropoAcKoi ¢ayHbl. buomorndyeckoe u X035 CTBEHHOE
3HAa4YeHUE arpoOdKOCHCTEM U YpOO3KOocHCTEeM. 3aKOHOMEPHOCTH (POPMHUPOBAHHUS
OCHOBHBIX B3aUMOJIEHCTBUH OPraHU3MOB B SKOCHCTEMaX.

[lepeHoc sHEpPruM U BEIIECTB MEXKIY CMEXKHBIMU 3KOCHCTEMAaMH. Y CTONYMBOCTD
OPraHU3MOB, TMONYJSALMH W SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3/IEHCTBUI

7.5

buocepa — oOmennmanerapuas o0omoyka 3eMiu, TA€ CYLIECTBYET WIH
cyliecrBoBaiia u3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
ouocdepsnl u e€ cocras. XKuBoe BemecTBo Onocdepsl ¥ ero QyHKIHUH.
3aKOHOMEpPHOCTU cyllecTBOoBaHUS Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM  dKOcHMCTeMBbl.  J[MHaMuyeckoe  paBHOBecme B Omocdepe.
KpyroBopoTbl BemecTB W OHMOrCOXMMHYECKHE LHUKIBI (yriaeponua, as3oTa).
PutMu4yHOCTSH sIBIIeHUI B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsaTne o Guome. OCHOBHBIE OMOMBI CYIIU: TYHApA,
XBOWHBIC Jieca, CMEIIAHHbIE W IIMPOKOJMCTBCHHBIC Jieca, CTEMH, CaBaHHBI,

IMIyCTbIHHU, TPOHNUYCCKUC JI€CA, BBICOKOT'OPbI. KJ'II/IMaT, paCTHTeHBHBIﬁ n
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KUBOTHBIM MUp OMOMOB CYIIH.
Crpyktypa U (yHKUHS )KMBBIX CHUCTEM, OLIEHKa MX PECYpPCHOro HMOTEHLHUajda U

6uochepHbIx QyHKINN

7.6

DKoJNornuecKkre KpU3uchl U X NMpUYuHBL. BosnelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYLIHOM cpenbl. OxpaHa BO3ayXa. 3arps3HEHUE BOJAHOU CpPEIbI.
OxpaHa BOIHBIX pecypcoB. Pazpymenue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3meneHne kiMmara.

AHTpOIIOTeHHOE BO3/CHCTBME Ha PACTHTENILHBIA W KUBOTHBIA Mup. OxpaHa
PacTUTENBHOIO U XUBOTHOrO MHpa. OCHOBHBIE NMPHUHIUIIBI OXpPaHbl MPUPOJBI.
Kpacubie kuuru. Ocobo oxpansembie mpupoanbie Tepputopun (OOIIT).
borannyeckue caapl ¥ 300J10rHYECKUE TAPKU.

OCHOBHBIC TPHUHIIUIB YCTOWYUBOTO PA3BUTHS UYEJIOBEYECTBA U IPUPOJIBL
PannonanpbHOe  TPUPOJOMOJIB30BAHME WM COXpAaHEHHE  OMOJIOTMYECKOro

paznoobpazust 3emin
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus. buonornueckue cuctemsl U mporieccsl; 10 Kinacc. yriryosieHHoe
ooyuenne Tepemor A.B., IlerpocoBa P.A. O61iecTBO C OrpaHU4YeHHON
oTBeTCcTBEHHOCTHIO « MOl MHEMO3MHA»

* buosnorus. buonoruyeckre cucTeMbl ¥ MpoIlecChl; yrirydjieHHoe o0ydenue, 11
kiacc/ TepemoB A.B., IlerpocoBa P.A. O61miecTBO ¢ orpaHndeHHOMN
orBeTCTBeHHOCTHIO « MOl MHEMO3HA»

1 buonorus pactenuii, rpuooB, mumaiHukoB. 10 — 11 ki1.: yae6. [locooue/ U.b.
AradoHoBa,

B.U. CtBornazos. — M.: [Ipoda

2. Knerku u tTkanu: yueoHoe nocodue/ [I.K. O6yxos, B.H. Kupunenkosa. — M.:
HApoda

3. buonorus xuBoTHBIX. 10 — 11 k1.: yue6. [locobue/ N.b. Aradonos, B.W.
CuBornasos. — M.:

HApoda

4. MonexynsipHast ononorus. COOpHUK 3a1aHuii 17151 oarotoBku k EI'D:

yueOHOo-MeToauyeckoe nocooue/ A.A. Kupunenko. — Poctosu//1: Jleruon

5. buonorus. COopHUK 3a/1a4 M0 TeHeTuKe. ba3oBblil U MOBBIIIIEHHBIN YPOBEHU
EHD: yueGnoe
— nocooue/A.A. Kupunenko. — PoctoBn//{: Jlernon

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Jlabopatopusrii mpaktukym. buonorust 6-11 kiace (yuedHOE 3IIEKTPOHHOE
u3nanue), PecryOiamkanckuil MyJIbTUMEIUA [ICHTP

* - buonorus. Iloypounsie mnansl: 9-11knaccs! (JJUHUS Yy4€OHUKOB 101
penakuueit B.B.[laceunuka), n31aTeIbCTBO «Y YUTEIIbY

* www.bio.1september.ru — razera «buonorus -punoxenue K «1 ceHTs0ps»
* www.bio.nature.ru — Hay4YHbI€ HOBOCTH OHOJIOTHUHU

* www.edios.ru — Din0c — HeHTp AUCTAHIIMOHHOTO 00pa30BaHus

« www.km.ru/education - yueOHbIe MaTepHabl U ClIOBapu Ha caiite «Kupusn u
Medoamii»
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* https://bio-oge.sdamgia.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

1. http://old.fipi.ru/ (PenepanbHbIil HHCTUTYT NEAArOTMYECKUX U3MEPEHHI
(OUITN))

2. http://www.fcior.edu.ru/ (OenepayibHbINi LIEHTP UHGOPMAITUOHHO-
oOpazoBarenbHbIX pecypcoB, PIINOP)

3. http://festival.lseptember.ru/ (DectuBans negarornueckux uaeh «OTKPHITHIN
YPOK»)

4. http://www.uroki.net/docxim.htm (Jly11 yauTens XuMuu 1 OHMOJIOTHHN)

5. http://www.krugosvet.ru/taxonomy/term/46 (Duruknonenust Kpyrocser)

6. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoku. buonorus 10
KJT)

7. http://interneturok.ru/ru/school/biology/11-klass (Buneoypoxu. buonorus 11
KJ1)

8. http://biology-online.ru/ (CoBpeMeHHbIC YpOKH OMOIOruu. broorus oHsaiiH)
9. http://luts.ucoz.ru/load/27-1-0-109 (3anumarenpHas OHOIOTH)

10. http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q
(OtkpbITast GuoNOrHUs)

11. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx
(Tectsbl onnaiin)

12. http://85.142.162.119/0s11/xmodules/qprint/afrms.php ?proj= (OTKpsITHII
0ank 3aganuii EI'D)

13. http://ege.yandex.ru/ (EI'D u I'MA na SAnnexce)

14. http://bio.reshuege.ru/ (Peury EI'D no 6uonoruu. TemaTuueckue TeCThI)

15. http://bio-faq.ru/map3.html (TecTsl, 3a1a4u 10 OUOIOTHH )
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