


IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMuCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOJIOTUU
BBIJICJICHBI CIEAYIONIUE COCTABISIONINE: OCO3HAHUE OO0YYArOITUMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIITUXCSI PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TNPHUCYIIUMH CHCTEME
OMOJIOrMYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCIU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS TPOTPaMMBI TIO OMOJIOTHUU JOCTUTAIOTCS B
€UHCTBE YYeOHOW W BOCIUTATEIHHON JESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pE3yJIbTaThl OCBOCHHUSA YyueOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUIMCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa W OMbITa JEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HAIpPaBICHUM
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCIUTAHNS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMH O0YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00s3aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUHM Yy4eOHBIX U TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMHU YOEKIECHUSIMU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU niepe PonuHoil, ropioctu
3a CBOM Kpail, cBOI0 PoJuHY, CBOM SI3bIK M KYJbTYpPYy, HPOILIOEC U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOAHOMY HACIEIUIO U MaMATHUKAM TPUPOJIbI,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCTIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHUI;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW MPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@XKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIIEHUE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;



5) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

MMOHMMAaHME U peann3aius 3J0pOBOro u 0€30macHOro o0pasa Ku3HH (310pOBOE
MUTaHUE, COOJIIOIEHUE TUTUEHNYECKUX MTPaBUJI U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATHUM M OTHbIXa, peryiaspHas (u3uyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE I[I€HHOCTH TMpPaBUJl HUHAMBUIYAJIBHOIO U  KOJUIEKTUBHOI'O
0e301acHOro MOBEICHUS B CUTYalUsX, YIPOKAIOIIUX 3J0OPOBbIO U JKU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPUSTHUSI BPEAHBIX MPUBBIYEK (ymoTpebdseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHMBHOM J1€ATEbHOCTH TEXHOJOTMYECKOM M COLUaIbHOU
HAIPABJICEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3nyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun W peanu3oBBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOTHYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIEeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTMYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aIBHOTO XapakTepa JKOJOTMYECKHX MpoOJeM W IMyTed HuX
peleHus;

CHOCOOHOCTD UCTOIB30BaTh MPUOOPETAEMBble IPU U3YUEHUH OMOIOr MU 3HAHUS
M yMEHUS TIpU PEHICHHWH TpoOJieM, CBS3aHHBIX C  PaIMOHAIBHBIM
IPUPOJIONIONB30BaHMEM  (COOMIOJIEHME  TpaBUJ  IOBEAEHUS B  MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OHOoChepsI);

AKTUBHOE HEMPUATHE ICMCTBUI, MPUHOCIIIAX BPEJ OKPYKAIOIIEH NPUPOJHOU
cpene, yMEHHE IMPOTHO3MPOBATHh HEOIArOMPHUITHBIE SKOJIOTHUECKHE MOCTIEACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HAJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYpHI,
omnbITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IIO3HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAIBHOU
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MIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOHN EATEIbHOCTH SKOJIOTHYECKOU
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeICcTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
(OpMHUpPOBaHUHU PALMOHAIIBHOIO HAyYHOTO MBILIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/CTaBiIeHUs 00 OKpY)KalolIeM MHpE Kak O €JAMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IUBUIIU3ALINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJa U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBLHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHM OWOJOTHYECKUX 3HAHUM B LEIAX
NOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TpaMOTHOCTU OOydYaromuxcs, GopMHpPyeMOit
IpU U3y4YEHUU OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE HAay4HBIX (DAKTOB H
UMEIOIIUXCS JAaHHBIX C LIEJBIO MOJTYYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHys Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTyalUsX;

OCO3HAHME LEHHOCTH HAYYHOM JIEATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U HCCIIE0BATENIbCKYIO AEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATHBI
MeranpenMeTHbIE Pe3yiIbTaThl OCBOCHHS ydeOHOro mpeameTa «buomorus»
BKJIIOYAIOT: 3HAYUMble i1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYaAIOIIUXCS

MEXKIUCIUILUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KarOIINe
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IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHUPUKY METOJOB TO3HAHUS,
HCITOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBJICHHE, MPOIIECC,
CUCTeMa, HAy4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
HCCIIeI0BaHNe, HAOIIOICHNE, M3MEPEHUE, SKCIIEPUMEHT U APYTHE); YHUBEPCATHHBIC
yuyeOHbIe JCHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PpETYJISTHBHBIC),
obecneunBaromue GopmMupoBaHue QyHKIIMOHATHLHON TPAMOTHOCTH U COLIUAIBHOM
KOMIIETEHIUH OOYy4YalolUXCs; CIOCOOHOCTh  OOy4YaromMXCA  HMCHOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIe TEUCTBUS B O3HABATEIHHOM U COL[UATIBHON MPAKTHKE.

B pesynbraTe n3ydyeHusi OMOIOTHN Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHus
y oOyuarmierocs OyayT chOpMUpOBaHbI [O3HABaTEIbHBIE YHUBEPCATbHBIC
y4eOHbIC JCHCTBUS, KOMMYHHKATHUBHBIC YHUBEpPCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBUS, COBMECTHAS JICATCILHOCTD.

MeranpeIMeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
o0pa30oBaHUs JJOJDKHBI OTPaXKaTh:

OgianeHue YHHBEPCAJbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOSATCILHO  (OPMYJIMpOBATH W aKTyaJIu3UpOBaTh  MpolJiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHWUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KilacCUpUKAIKU, 0000IIEHNs ), PACKPHIBATH CMBICII
OMOJIOTUYECKUX TOHATUN (BBIIENATh MX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MOHSATUSIMH);

OTpENEeNITh eI JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUXKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEIbHOCTHU C TIOCTABJICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS A 00bsICHEHUS (DaKTOB U SIBIICHUU
YKUBOM MPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JIEIyKTUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIETBHBIC CPENICTBA JJIs IPEICTABIICHHUS CYIIIECTBEHHBIX
CBsA3€il M OTHONICHWH B M3yYaeMbIX OHOJIOTHUECKHX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO pOJA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEMICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TIOCTIEACTBUH JCSITEIBHOCTH;



KOOPJMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYaIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATUBHOE MBILIJIEHUE NIPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IEHCTBUS:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U IPOEKTHON IE€SATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpodJieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJOB O3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BUABl JIEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHMSI, €r0 HHTEpPHpeTaluH, NPeoOpa3OoBaHUI0 U TMPUMEHEHHIO B Y4YEOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3[IaHNN YUYE€OHBIX U COIMAIbHBIX MPOEKTOB;

(bopMHUpOBaTh HAYYHBIN TUI MBILUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KJIIOYEBBIMU TOHSITUSIMU U METOJIaMH;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3zoBaTeIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUTATh TUIIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTBHI JIJISl TOKA3aTeIbCTBAa CBOUX
YTBEPKJCHUM, 33/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHANIM3UPOBATH TIOJYYEHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISATh 1I€JIEHANIPABICHHBIM MOUCK IMEpeHOca CPEeACTB U CIOCOOOB
AecTBUA B IPO(EeCCHOHATBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IMPAKTUYECKYIO 00JacTu
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE WJEH, MpeisiaraTb OPUTMHAIbHBIE MOAXOMAbI M PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE AlbTEPHATUBHBIC PELICHMUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(OpManuu (TeKcTe yueOHOTro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTepaType, OHOJOTHYECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe), aHAJIM3UPOBATh
MHGOPMAIUIO PAa3IUYHbIX BUAOB U (OPM IPEICTABICHUS, KPUTUUECKH OILICHUBATh
€€ JJOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTb;

(GopMyIupOBaTH 3aIPOCHl U MPUMEHATh PA3IUYHbIE METOJbI MPHU MOUCKE U
orOope Omonorndyeckoil MHGOpMAIUU, HEOOXOTUMON AJIs BBIMOJTHEHUS y4eOHBIX
3a/ay;



MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY AKTUBHOI'O MCIOJb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpPMy  MpPEACTaBICHHUS
Oouonornyeckoil UHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauyecTBE CpeACTBa MpuU pabore cC
Ouonornyeckoil HMHPOpMaUMEN: TPUMEHATh XUMHUUYECKHe, (U3nUYecKkue W
MaTeMaTUYeCcKue 3HaKM W CUMBOJBI, (HOpMysbl, abOpeBUATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HarJIsTHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIO3HABaHUS M 3allUTHl  WHGOpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6meHme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3MIIMKM JPYTrUX YYACTHUKOB
Jaora Wil JUCKyCCUN);

pacrno3HaBaTh HEBepOalbHbIE CpEeACTBa OOIIEHMs, IOHUMAaTh 3HA4YEHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaluil,
YMETb CMAr4aTh KOHQIUKTHI U BECTU MIEPETOBOPHIL;

BJIAJIETh PA3NIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJECHCTBUS, IOHUMATh
HaMepEeHUs JIPYrux JoJeH, NPOsSBIATh YBAXKHUTEIbHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpPEKTHOU popme GOpMyTHpPOBATH CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAs 1eSATeIbHOCTh:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHJIHON M HMHJMBHIyaJIbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJCHCTBHS NPHU peLICHUH yueOHOM 3a/1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBHHA € y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XA0r0 YieHa KOJJIEKTHBA;

OpUHUMATh L€IM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBaTH H
KOOPJIMHUPOBATH JEUCTBUA IO €€ JIOCTUKEHUIO: COCTABJAThH IUIAH JIEHCTBHM,
pacupenensaTe poJid C YYETOM MHEHUH YYaCTHUKOB, OOCYKIaTh peE3ylbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOEI0 BKJIAJIa M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pe3yJIbTAT 10 pa3pabOTaHHBIM KPUTEPUSIM;



npejJiarath HOBBIE TPOEKTHI, OIEHHUBATh UJAEHU C TO3UIUU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE IMOBEJEHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMH PeryJATHBHBbIMU J1€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBISBICHUS TpoOJeM U HX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX W MOCTYIKaX MO OTHOIICHUIO K KUBOU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBIISATH
npoOJeMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTEIILHO COCTABIIATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOYTCHH;

JIaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOH SPYIAUIINH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIQ/JIETh  HAaBbIKAMU  [O3HABAaTEIBHOM  peQIeKCMU  KaKk  OCO3HAHUSA
COBEpIIAEMBIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOJIB30BaTh MPHUEMBI peIIeKCUU sl OIEHKUA CHUTYallud, BHIOOpa
BEPHOI'O pEUICHNUS;

YMETh OLICHUBAaTh PUCKM U CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JAPYIMX NpPH aHAJIW3€ PE3YIbTAaTOB
NEeATENbHOCTH;

3) mpuHsiTHE CeOs M IPYTrHUX:

IpPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;



pa3BUBAaTh CIOCOOHOCTH MIOHUMATh MUP C MO3ULUHU APYTOro YEIOBEKa.
HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yabTaTbl OCBOEHUSA COAEpPKAaHUSA Y4EOHOro NpenMeTa
«buonorus» Ha yriayOn€HHOM YpOBHE OPHEHTHPOBAaHbI Ha oOOecredyeHue
npoduinbHoro  oOyueHus  oOydarommxcst  Ouosmormd. OHM — BKIIIOYAIOT:
crienuduyeckue it OMOJIOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI EUCTBUH 10
OCBOCHUIO, UHTEPIIPETALIMN U MPEOOPa30BaHUIO 3HAHUM, BUJBI JEATEILHOCTU IO
MOJTyYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. [IpenMeTHble pe3ynbTaThl MPEIACTABICHBI IO
roJiamMm U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs1 ydyeOHoro npenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJOTUM B CHUCTEME
€CTEeCTBCHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB MPHUPOALI W  PEHIEHUH TPoOJeM  palrOHAIBHOTO
IPUPOJIOTIONIL30BAHMS, O BKJIaJIe POCCUUCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE
OuoJjoruu;

BJIQJICHME CHCTEeMOW OHWOJIOTMYECKHX 3HaHWi, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararone OHOJIOTUYECKHEe TEPMHUHBI W TOHATHS (KU3HbB, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOpPETryJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OMOJIIOTMUECKHE TEOPUHU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHast Teopusi
HacieacTBeHHocTn 1. Moprana), yuyenus (H. WM. BaBumoBa — o 1eHTpax
MHOT000pa3us U MPOUCXOXKICHUS KyJIbTYPHBIX paCTEHUI ), 3aKOHBI (€InHO00pa3us
NOTOMKOB TIEPBOTO MOKOJEHUS, PACIICIUIEHUSI, YACTOThI TaMeT, HE3aBUCHUMOTO
HacienoBanus [. MeHaens, TOMOJOTMYECKHMX PSAOB B  HACJIEICTBEHHOU
n3menunBocty H. M. BaBunoBa), npuHUMIIBI (KOMILUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOAAMU HAYYHOI'O TMO3HAHHUS, HUCIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMHUCAHUE, H3MEpPEHHE,
HaO0JI0/ICHHE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYHIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OaxTepwuii, rpuOOB, paCTEHUH, KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTE€HHU, JKMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIOIIMX B OpraHW3Max pacTeHH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKHUX
MpoIIecCOB: 0OMeHa BemecTB (MeTadoNmM3M), TMPEeBpaIIeHUsT YHEPTUH, OPOKECHHS,
aBTOTPO(GHOTO U TreTepoTPOPHOTO TUMOB MUTAHUSA, POTOCUHTE3a M XEMOCHUHTE3a,
MHUTO3a, ME€H03a, TaMeTOTeHe3a, IMOPUOTEeHe3a, MOCTIMOPHUOHAILHOTO Pa3BUTHSI,
Pa3MHOXXEHUSI,  HWHJIUBUAYAIBHOTO  Pa3BUTUSL  OpraHu3ma  (OHTOreHe3a),

B3aMMOJICHCTBUS T€HOB, T€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;
10



YMEHHE YCTaHAaBIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW U HX QYHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpPTaHOB y pACTEHHH, JXUBOTHBIX W YEJIOBEKa M HX
GYHKIMSIMH, MEXIYy CHCTEMaMH OPraHOB W HMX (QYHKIHMSIMH, MEXIY STarmamu
oOMeHa BelIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHSI, TEHOTUNOM W (EHOTUIIOM, (PEHOTUIIOM H
dbakTOopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AaApPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTU4YEeCKUX TPy,

YMEHHUE peliaTh OMOJOTUIECKUE 3a]]a4H, BBISIBIISITH IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMH OMOIOTUYECKUMU MPOIIECCAMU U SIBIICHUSIMHU, J1ETaTh
BBIBOIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOIOAAThH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTATbHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYECHHBIC
PE3yNbTATHI U J€NIaTh BHIBObL;

yMEHHE YYacTBOBaTh B y4eOHO-HCCIEIOBATEIbCKON paboTe 1Mo OHOJIOTHUH,
HKOJIOTUM U MEJUIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUI B
00JacTi OMOJIOTUY U METUIIMHBI (KIIOHUPOBAHKE, HICKYCCTBEHHOE OILII0IOTBOPEHHE,
HAIPaBJICHHOE U3MEHEHUE TeHOMA U CO3/JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccHoHalIbHON
JESTENBHOCTH B 00JIacTH OWOJIOTHH, MEAUIIUHBI, OMOTEXHOJOTHUH, BETEPUHAPUH,
CEJIbCKOr0 XO034MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISTh MO3HABATEIbHBIM
WHTEPEC, HAMIPABJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOPECCUu H
OpOAODKEHHE OMOJIOTHYeCKOro o0pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po¢heCcCHOHAIBLHOTO U BhICIIEro 00pa3oBaHUs.

[IpenmeTHbIe pe3yiapTaThl OCBOeHHs ydueOHoro mpeamera «buonorus» B 11
Kaacce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHPOABI M PEHICHUU DKOJOTUUYECKHUX
npobyieM 4YenoBeYeCTBa, a TaKKe B PEIICHHH BOMPOCOB PAlMOHAIBHOTO
MPUPOJIOTIONB30BaHMS, U B (POPMHPOBAHMM IIEHHOCTHOTO OTHOIICHUS K MPHPOJIE,
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OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHE BIAJETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpAas BKIKOYAET
ONMpeJeNeHus] M TMOHMMAaHHUE CYIIHOCTH OCHOBOIOJIAraloUUMX OHOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOocHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBosrornonHas Teopus Y. JlapBuHa, CUHTETUUYECKAs TEOPHS SBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Botonuu, B.1. Bepuaackoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecus [[x. Xapau um B. BaiinOepra,
3aponsimeBoro cxonactea K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
AKOJIOTUYECKON TupaMuIbl 3HEprum), runotesbl (rumore3a «vupa PHK» V.
I'unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  TO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTMYECKUX UCCIEIOBAHUSIX JKUBBIX 00BEKTOB M DKOCHUCTEM
(omucanue, u3MepeHue, HaOJIOIEHHUE, JKCIEPUMEHT), CIOCOOAMH BBIABICHHS U
OIICHKU aHTPOIIOTCHHBIX U3MEHECHUH B IPUPOJIC;

YMEHUE BBIACIATh CYIIECTBEHHBIE TIPU3HAKU: BHUJOB, OHOTEOIICHO30B,
KOCUCTEM U Ouochepsl, CTAOWIM3UPYIOLIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, aJUIONATPUUECKOT0 U CUMITATPUUECKOT0 BU1000pa30BaHMUs,
BIUSHUSI ~ JIBIDKYIIMX  CWJI  DOBOJIOIMM  HA  TEHODOHH  TOMYJIAILNH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OUTaHUs, YepeAOBaHUs HaAIPaBICHHM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXAY MpoIlecCaMu HBOJIIOIUH,
JIBUKYIIMMUA CUJIAMHU aHTPOINOTEHE3a, KOMIOHEHTAMM Pa3IUYHBIX 3KOCUCTEM U
PUCTIOCOOJIEHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIBIATH  OTJIMYUTEIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
IPUCTIOCOOJIGHHOCTh BUJOB K Cpele OOUTaHHs, a0MOTHYECKUX M OMOTHYECKUX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€ld OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIS JI0KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTAHUS, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOTo0Opa3usi BHUIOB U
AKOCHUCTEM KaK yCIIOBHSI COCYIIECTBOBAHUS NPUPOIBI U YETIOBEYECTRA;

yYMEHHUE pellaTh OMOJIOTUYECKUE 3a/1a4U, BBIABISITh IPUUNHHO-CIICICTBEHHBIE
CBSI3M MEX]TY UCCIICTYEMBbIMH OMOJIOTUYECKUMH MPOIIECCAMHU | SIBJICHUSMHU, JENIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMIONHATh J1a0OpaTOpHBIE W TpaKkTUYeCKue paboThl, COOII0IATh
nmpaBwiIa mpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 00OPYIOBAHHUEM;
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YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH UX IKCIHEPUMEHTATbHBIMU
cpeacTBamu, (GOpMYyIHpPYS UENb HCCIEAOBAaHUS, AHATU3UPOBATH IOJYUYCHHBIC
pe3yabTaThl U IeTaTh BHIBOBI;

YMEHUE YYacTBOBAaTh B yueOHO-UCCIEI0BATENbCKOM paboTe mo OHoJIoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOIBHBIX HAayYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYCHHBIE  pPEe3ylbTaThl Ha  yYCHHYECKHX
KOH(EepeHIUsX;

yYMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHHUH )KU3HU, YEITOBEKa
U YeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIAX M CIOCO0AX MPEIOTBPAICHHS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccroHaabHOM
JeSTeTLHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TIPUPOIOIIOIB30BAHNS, METUIHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPUHU, CEIBLCKOTO XO3AWCTBA, IMHIIEBOM
POMBIIIUICHHOCTH, YTIyOJsTh MO3HABATENbHBI WHTEpEC, HaIMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccHn H  MPOJIOJDKEHHUE
OHMOJIOrMUECKOTO 00pa30BaHUsI B OPraHM3AIMAX CPEAHETO MPOGECCUOHATHLHOTO |
BBICIIIETO 00pa30BaHMS.
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COIEPKAHUE ITPOI'PAMMDBI
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Moptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apen, I'. Mennens, B. Y. Bepnanckuit, U. 11. ITaBnos, . 1. Meunukos, H. U.
Bagsunog, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCcTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3/IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTudecknii), Oumochepusiii. Ilpomeccel, mnpoucxoaslue B KUBBIX
cuctemax. OCHOBHBbIE TpU3HAKU >XKUBOTO. JKHM3HH Kak ¢opMa CyIIeCTBOBAHHMS
Marepuu. Hayku, nzyyaroiiye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aLINH.

N3yuenue xuBbIX cucteM. Metonel Ouonmornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. llonsaTre 0 3aBUCUMOM U
HE3aBUCUMOW mniepeMeHHOU. lInanupoBanme »skcnepumenta. [loctaHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yiabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuiet 1 cxembl: «OCHOBHBIE TpHW3HAKH >KU3HWY», «buomornueckue
cucrembl», «CBOWCTBAa KHUBOM MAaTEpUW», «YPOBHH OpPraHU3alMU KUBOU
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npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranuzMmay, «buoreonenosy», «buocdepay, «Metoab
W3y4YCHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOe 000pyA0BaAHKE JJIsl IPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-(QYHKIHMOHaNbHAg eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHMKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. [lneligen, P. Bupxos, K. M.
bap.

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX,
KUBOTHBIX U OaKTEpHUATBbHBIX KIIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomatorpadus, anekrpodopes, muddepeHIHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KjIeTKH

XUMHYECKU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, PEAre€HTa, y4aCTHE B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIOPETYISIMU. MuHepanbHbIe BEIIeCTBa KIETKU, UX OUONOTHYecKas poib. Ponb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BewiecTBa KIeTKU. buonormueckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTyphl OenkoBoi Mosekyinbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenKoB.
buonornueckue Qpynkuuu 0enkoB. [Ipuonsi.

YraeBoabl. MoHOCaxapuabl, AUCAXapUabl, OJMTOCAXapUIbl U MOJUCAXaAPUIBI.
O0mmii TaH CTpoeHHS W (PUBHKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornueckre pyHKIMH YIII€BOIOB.
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Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0me cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctd. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. Mectonaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIEHHBIE TEPEHOCUUKHU, UX PYHKIIMH B
kietke. [pyeue nykneozuompugocgpamor (HT®). Cexenuponanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouosiorus: OMoxumMuueckue U OMopu3nvecKue Mccie0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl u QYHKYuLl OUOMONEKYT U UX KoMniekcos. Komnvromepnulii ouzaiin u
opeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XUMUYECKUX JJIIEMEHTOB B HEKUBOU IIPUPOJIEN,
«Pacrnipefenenue XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpoeHHE MOJIEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JUNuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue Monekysbl ATD.

O6opynoBaHue: XUMHYECKas TIOCyia 1 000py10BaHUE.

JlabopaTopHasi padora «OOHapykeHHe OEJKOB ¢ MOMOIIBIO Ka4eCTBEHHBIX
peaKIum».

JlabopaTopHas padora «/cciienoBaHre HyKIE€MHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKIUH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHAIbHBIE 00pAa30BaHMS KICTKH.

CtpoeHue nmpokapuoTHYECKoi KieTku. KieTouHas cTeHka OakTepuil U apxe.
Oco0OeHHOCTH CTpOeHHsS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MecCTO 1 pojib IPOKapHoOT B OMOLIEHO3AX.

Ctpoenne u HyHKIIMOHUPOBAHKUE dyKapHUOTHUECKON KieTku. [mazmartudeckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTHueckod mMemMOpaHbl. TpaHCTOpT
BEILIECTB Uepe3 Mia3MaTuuecKyo MeMOpaHy: naccuBHbIN (quddy3ust, odneru€éHnas
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muddy3ust), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoOro Hacoca. DHIOIMUTO3:
MUHOIUTO3, paronuto3. Jk301uTo3. Knerounas crenka. CTpyktypa U (QyHKIUU
KJIETOUHOM CTEHKU PacTeHHil, rpruOoB.

[utommazma. [uto3omns. Lutockenet. JIBrxenue murorasmMel. OpraHouibl
kJeTkd. OqHOMEMOpaHHbIE OPraHOU bl KIETKU: 3HAoIIa3Martuyeckas cetb (I11C),
annapar [onbIkH, JIM30COMBI, HMX CTpOoeHHE U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIETKU. CTpOoeHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oeaxos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['ankuil (arpanyispHbIi) SHI0IIA3MAaTHYECKUNA PETUKYITYM.
CekperopHast ¢ynkuus anmnapata ['onbmxu. Moougukayus Genrkos 6 annapame
Tonvoorcu. Copmuposxa 6enkos 6 annapame [ onvoxcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutensHbix KieTok. Kierounsrit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MHUTOXOHIPHUHU,  IUIACTHBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApHN W miactui. [lepBuunsie,
BTOPUYHBIC U CIIOKHBIE MIACTHIbI (POTOCUHTE3UPYIOIIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOTIIACTHI, IEWKOIIACTHI BHICIITMX PACTEHUH.

HememOpannbie opranouasl kietku CTpoeHne u (yHKIIUM HEMEMOpaHHBIX
OpraHOUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTsl. AKkmuHosvle Muxkpoguiamenmsl. MBIIIEUHbIE  KIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kilemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABWKEHHE KIYTHKOB M pecHHUYEeK. MUKpoTpyOOUuKH
muTorasMel.  LleHtpuons. Benku, accoyuuposaunvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

SAnpo. O6omouka siapa, XpOMaTUH, KapuoIUiazMa, SIPBIIIKA, KX CTPOCHUE U
byakmuu. AnepHbiii 6enkoBbld MaTpuKc. I[IpoCTpaHCTBEHHOE pPaCIOJIOKEHHE
XpoMOocOoM B uHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpoOMaTUHAa — THUCTOHBIL. Jlumamuka s0epuou o6onouku 6 mumo3se. oepHbiii
MPAHCcnopm.

Kinerounsie BxkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTuTeIBHOM, JKUBOTHOU, TPHOHON).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuiet 1 cxembl: «CTpoeHHE SyKapUOTHUYECKOW KIeTKn», «CTpoeHue
XKUBOTHOM  KieTku», «CTpoeHue  pacTUTeNnbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUMNY, «SAapo», «CTpoeHrne NPOKapUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIpeNnapaTbl 0aKTEepHAIbHBIX KIETOK.
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Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBD».

JlabopaTopnas pabGora «lccnenoBanue miuasMoiu3a M JAEIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IpakTuueckas padora «/3ydeHue NBIXKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPI U B KJIeTKe

AccUMWISITIIUSA U AUCCUMUMIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBIA. YYacTHE KHUCIOpoJa B OOMEHHBIX
mpoiieccax. OJHEpreTudeckoe olecrneueHue KIeTku: TmpeBpaimienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHUBHBIA XapakKTep peakiuid KIETOYHOTO
merabonu3zma. DepMeHTHl, WX CTPOCHHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OETKU-UHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTU (HePMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
Anokcueenublli u okcueenuwvlii homocunmes y oaxkmeputi. Ceemocobuparowue
nuUeMeHmyl U NUSMEeHmMbl peaKkyuoHHo2o yeumpa. Poiab XJI0pomiacToB B mpolecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gpomocunmesa. [IponykTuBHOCTH (hOTOCHUHTE3a. Biusinue pa3nuuHbix (HakTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XeMOCHHTE3. Paznoobpasue OpraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpYyIOmKe OaKkTepuu, >KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Buael Opoxenus. [IpogykTel OpoxkeHUS H X
UCIIOJIb30BaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIC OpTaHU3MBI. Drarbl HHEPTETHYECKOTO obmeHa.
[ToaroroBuTenpHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ononorudeckoro okucieHus. Luknuyeckue peakuun. OKUCIUTEIBHOE
bochopunupoBanue. Iuepausn memopantnozo epaduenma npomoros. Cunmes ATD:
paboma npomouuou AT®-cunmaszwvl. IlpenmymiecTBa a’poOHOTO MyTH OOMEHA
BEIIECTB Tiepe] aHadpOOHBIM. D(HPEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuun

[Moptpersi: k. IIpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOoTOCHHTE3Y, « IHEPreTHICCKU 00MeH», «brocuHTe3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.
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O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINAPATOB.

JlabopaTopHas padora «/3ydyeHne kaTaTUTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaias3bl)y.

JlabopaTtopnass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIICHUS
IIEPOKCH/Ia BOJOPO/IA B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopnass paGora «CpaBHeHue TpolrieccoB  (OTOCHUHTE3a H
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOLIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass uH(popManus 1 peajusanus e€ B KIeTKe

Peakunn mMarpuuHoro cunresa. [IpyHOMIT KOMIUIEMEHTAPHOCTH B PEAaKLUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmanuu. ['eHeTnueckuit
KOJ, ero cBoicTBa. TpaHckpuniuss — wmaTpuusblii cuHTe3 PHK. IlpuHuummnsr
TPAaHCKPUINILMKU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust OuocuntTeza Oenka. KomupoBanue amunHokucnor. Ponab pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvle npedcmagnenusi o cmpoeHuu 2enog. OpraHuzalus reHoma y
IPOKapUOT U 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNPOKAapHOT. ['mmoresa
onepona (®. XKako6, XK. MaHo). MoaexynsapHvlie mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi ceHog. Perynsiuss 0OMeHHBIX
IpoLIECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupycsl — Hekietounble (OpMBbI )KU3HU M 00JUraTHbie napa3uthl. CTpoeHue
MIPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHbIll YUKl
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuoghazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHple 3a00eBaHus 4eI0BEKa, )KUBOTHBIX, pactenuii. CITN ]I, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuwux maccugos («bigdatay)
CMPYKMYPHBIX Ouosocuyeckux 0anHvlx. Hanomexuonoeuu 8 buonoeuu u meouyume.
IIpoepammupyemvle pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Koubios, /1. Y. IBaHOBCKHIA.

Tabmumper u cxeMbl: «buocunTe3 Oenmkay, «['eHeTHueckuit Koa», «BUpych»,
«baktepuodaru.

IIpakTuueckas padora «Co3aHnre MOJIENIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Knerounsrit muki, ero mepuonbl u perymsimus. Watepdasza m mwurto3.
OcobeHHOCTH TMpolEeccoB, mpoTekaromux B uHTepdasze. IloarotoBka KIETKH K
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nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHUECKUUA U
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKUI) EPUOIbI HUHTEP(DA3BI.

Marpuuneiii cunare3 JIHK — pemmmkanusa. Ilpuamuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanusm perummkanuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TeiaoMepasa. XPOMOCOMHBINM Ha0Op KJIETKM — KapuoTun. JUIIougHbd U
rariouAHbld  Ha0Opbl  XpoMocoM. ['omosiornuHbie  XpomocoMmbl. [losmoBbie
XpPOMOCOMBI.

Jlenenue kieTku — MuTO3. CTaauu MUTO3a U MMPOUCXOIAIINE B HUX ITPOLIECCHI.
Tunel muto3a. KaprnokuHes u quTOKHHE3. brOgornyeckoe 3HaueHne MUTO34.

Perynsauuss mMutoTHueckoro uukia kieTku. [IporpamMmmupyemasi kieTouHas
rudesb — anornTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHaJdbHAasi IeHOMHKA. Mexanusmol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugpposas
KemKa» — buoun@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIN UK KIETKW», «Murosy, «CtpoeHue
xpomocom», «Pernmkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpoOTpenapaThl: «MHUTO3 B KJIeTKax
KOpEILKa JTyKay.

JlabopaTtopHass  paGora  «l3yyeHnme  XpOMOCOM  Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlaGopaTopHas padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenne u pyHKIIUM OPTraHU3MOB

buonornueckoe pa3zHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOCHUS U KU3HEACSITEIIbHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npoTucTsl. KonoHuanpHbIe OPraHU3MBl.

B3anmocBsa3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpraHu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pactenuit. TUTbI pacTUTENHHBIX TKAHEH: 00pa3oBaTeIbHASI, TOKPOBHAS,
MPOBOJAIIAsl, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpoeHUs, (QYHKIMA |
PAaCIOJIOKEHHS TKAHEW B OpraHax pacTEHUM.

TkaHU KXUBOTHBIX U YEJIOBEKA. THWIIBI KUBOTHBIX TKAHEH: AMUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIeYHas, HepBHasg. OCOOCHHOCTH CTpOoeHUS, (PYHKIUN W
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeHEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CHUCTEMBI OPTraHOB )KMBOTHBIX U 4eJIOBEKAa. DYHKIIMM OPTraHOB U CUCTEM OPraHOB.
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Omnopa Ttena opranuzmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX MU
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHbIli 1 BHYTpeHHUH CKeneT. CTPOEHUE U TUTIbI
COCAUHEHUS KOCTEH.

JIBrokeHne  Opranu3moB.  J[BMJKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pEeCHUYHOE. [IBI)KEHHE MHOTOKJIETOYHBIX pPaCTCHUI:
TPONU3MBl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbItieyHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Tutanue opranu3mos. IlornoiieHue BoAbl, YIIIEKUCIOr0 ra3a 1 MUHEPAJIbHBIX
BEIIECTB  pacTeHusiMU.  [IuTtaHwe  KMBOTHBIX.  BHyTpumosiocTHOE U
BHYTPUKJIETOUHOE MuIleBapeHue. [luTaHne NO3BOHOYHBIX >KUBOTHBIX. OTHaenbl
NUILEeBapUTENbHOrO TpakTa. [lumeBaputensHble xenes3bl. [lunieBapuTenbHas
CHCTEMA YETIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixaHue. [[prxaTenbHas HOBEPXHOCTb.
KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeloBeKa. MeXaHW3M BEHTWJISILMM JIETKUX Yy NTUI U
MJIEKOTIUTArOIIUX. Perynsmus apixanus. J{prxaTenbHblie 00bEMBI.

TpaHcOpT BEIIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemiecTB y KUBOTHbIX. KpoBeHOoCHass cucremMa MU €€ OpraHbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru KkpoBooOpalieHus. DBOJIIOLHMOHHBIE
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepala u €€ perysinusi.

Brigenenue y opranu3zmos. Beiienenue y pactenuil. Beigenenue y )KUBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeneHus. PunbTpauus, CEKpeuus u
oOpaTHOE BCachlBaHHWE KaK MEXaHHM3Mbl padOThl OpPraHoB BbiielieHUA. CBS3b
IIOJIOCTH TeJIa C KPOBEHOCHOM M BBIACIUTEIBHOM cucTeMamMu. Belaenenue y
MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. Ctpoenue u (HyHKIMOHUPOBAHHE
Hedpona. OOpazoBaHue MOYH Y YEIOBEKA.

3amMTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. Cropbl
OaxkTepuii U MUCTHI MPOCTEUINNX. 3aIIUTa y MHOTOKIIETOYHBIX pacTennii. KyTukyna.
CpencTBa MacCUBHON U XUMHYECKOM 3aIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3Ma ot Oozne3neil. UMMyHHast cuctema yenoBeka. KineTouHbld u
TYMOpPAJIbHBIH MUMMYHHTET. BpOXIEHHBIH W NpUOOpeTEHHBI crenu(uaecKuii
MMMYHHTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummyHurtera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OpraHu3MoOB. PoJib BpOxKAEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001€BaHUH.
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Pazgpaxxumocte u  perymauus |y OpramusMoB. PasgpaxumocTts Yy
OJHOKJIECTOYHBIX OpraHu3MoOB. Takcuchl. Pa3pa>xuMoCTh U peryiisiiuus y paCTCHUH.
PocToBble BelecTBa 1 MX 3HAYEHUE.

HepBHast cucremMa u pedrekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAEIbl. DBOIIOLIHNOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX J>KMBOTHBIX. Pediexc wu
pediekTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

I'ymopanpHas peryisiuus W 3HAOKPUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKa.
Kenespl 3HIOKPUHHOM CUCTEMBI M X TOPMOHBI. J[eiicTBHE TOPMOHOB. B3anmocCBs3b
HEPBHOW U SHAOKPUHHOMU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHbIE
Bogopocin», «bakrepun», «lIpocteimmey», «OpraHbl LBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIsN»,
«CTpoeHHE JIMUCTOBOM IIACTHHKW», «TKaHW KUBOTHBIX», «CKENEeT 4YeloBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «J/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «MpblmeyHas  cucremay,
«BplienurenbHas cucreMa», «OHIOOKpPUHHasA cucTema», «CTpOeHHE MBIIIIBDY,
«Mmmynurer»,  «KumeyHomnonoctHele»,  «CxemMa  NUTaHUS  pacTEHU»,
«KpOBEHOCHBIE CUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOe€HHE THIPBI»,
«CtpoeHune 1iaHapun», «BHyTpeHHee CTpOEHHE HOKIAEBOTO uepBs», «HepBHad
cucreMa pbiO», «HepBHas cucrema narymku», «HepBHas  cuctema
npecMbikaromuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIleKonuTaomuxy», «HepBHas cucrema uenosekay, «Pediiekcey.

O6opyznoBaHue: CBETOBOM MHKPOCKOI, MHKpOMpEnaparbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApaTbl TKAaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKLIHUU
HACEKOMBIX, MIJIOKOXHUX, >KUBBIE SK3EMIULSIPbl KOMHATHBIX pacTeHUi, repOapuu
pacTeHHH pa3HbBIX OTHEJOB, BIAXHBIE Ipenaparbl JKUBOTHBIX, CKEJETBHI
II0O3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
00opy10BaHHUE JIJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3YIITHOTO MUTAaHUS PacTECHUM,
pacIIeTieHHus Kpaxmaia U OeJIKOB oI JeHCTBUEM (PEpMEHTOB, 000PYyI0BaHUE TS
JEMOHCTpALMU OIBITOB M0 U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX IBUKEHUN, MOJEIN IOJIOBHOIO MO3Ta PA3JINYHbIX KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pabora «/3yueHue TkaHel KUBOTHBIX.

JlabopaTopHas pa6ora «3yueHrne opraHoB IBETKOBOT'O PACTECHUSI.

Tema 10. PazmHokeHHre U pa3BUTHE OPraHU3MOB
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dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOMKEHUs:  [OYKOBAaHUE,  CIOPYJISLMS,
(parMeHTalys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBeie kineTkW, win rameTtel. Meio3. Craauu
Mmeio3a. [loBegenue xpomocoM B Meio3e. KpoccuHrosep. bruonornueckuii CMbICTT
MEHo3a W IIOJIOBOrO mpouecca. Meno3 u ero MecTto B KXHU3HEHHOM LIMKIIE
OpraHU3MOB.

IIpenzaponsimieBoe pazsutue. ['amerorenes y KuBOTHbBIX. I10710BbIE XKene3bl.
OO6pa3zoBaHue U pa3BUTUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u  3MOpPUOHAIIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npoobaiem IMOPUOTIOSUML.
Konyenyus mopghocenos u mooenu mopghoceneza. Craguu >MOpuUOTreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHUsS] MIICKOINUTAIONIUX. 3apOJbIIIEBbIe JTUCTKH
(ractpyssiiust). 3akiiajika OpraHoB M TKaHEH U3 3apOJIBIIIEBHIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIETOCS 3apojibliia (3MOpUOHANBHAS HMHIYKIIHS).
3aknagka TIUIAaHA CTPOCHMSI KUBOTHOTO KAk pE3ylbTaT HEPapXUUYECKUX
B3aMMOJICHCTBUI TEeHOB. BiusHue Ha SMOpPHOHANBHOE pPA3BUTHE PA3IUYHBIX
(aKkTOpPOB OKPYKAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHaneHbIli mepuon. I[lpsimoe u
HenpsiMoe  pas3BuTHe. PaszButue ¢ wMeramMopdo3oM |y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHoOOrHYyeckoe 3HaY€HHE NPSIMOr0 M HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpOAE. TuIbl pocTa >KUBOTHBIX. DakTOpPHI
PETYISIIIUU POCTA JKUBOTHBIX M 4yenoBeka. CTaauu moCTIMOPHOHAIIEHOTO PAa3BUTHS
y JKUBOTHBIX U yenoBeka. [leproibl oHTorenesa uenoeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKHE MPOIECCHI.

PasmHOXeHne u pasButue pacteHuil. ['amerobutr m cropodur. Meiio3 B
’KU3HEHHOM IHKJIe pacTeHnil. O6pa3zoBaHue Ciop B mpoiiecce Meio3a. ['amerorenes
y pacteHuil. OMI010TBOPEHNE U Pa3BUTUE PACTUTENIBHBIX OPraHU3MOB. J[BoliHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHUe U PA3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuun

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

Tabmumer 1 cxeMbl: «BererarmBHOe pasMHOXKeHHE», «Tumbl Oecrosioro
pa3MHOXeHUs», «Pa3MHOXKeHHE XJIaMUJIOMOHAIbD», «Pa3MHOXKEHUE HBIJICHBD,
«Pa3MmHOXkeHue Tuape», «Meio3», «XpomocoMbl», «l'ameTtorenes», «CtpoeHue
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SUUEKJIETKH U cliepMaTo3ousia», «OCHOBHBIE CTaAuU OHTOTreHe3ay, «lIpsmoe u
HenpsAMOe pa3ButThue», «Pa3Butume wmaiickoro xyka», «Pa3Burtue capanumy,
«Pa3BuTHe JATYIIKKW», «/[BOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHHe CeMSH OJHOJOIBHBIX U JBYIOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOPCKOM KanmyCTbl», « KU3HEHHBINA LUK MXa», « KHU3HEHHBIN [IUKII TATOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI».

O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENnapaThl SUIEKIETOK U
CIIEpMAaTO30MI0B, MOJIENb «L MK pa3BUTHUS JATYIIKW.

JlaboparopHasi padora «l3ydyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax».

IIpakTuyeckass padora «BpIsiBICHUE NPU3HAKOB CXOACTBA 3apOJIbILIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaboparopHass paGora «CTpoeHHME OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHU3MoOB

Hcropus ctaHOBNIEHUS U PA3BUTHS T€HETUKHU Kak Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUYEHBIX B PAa3BUTUU I'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benosepckoro, I'. JI. Kapnedenko,
10. A. ®unmunuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKHE MTOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE NPHU3HAKU, JOMHUHAHTHBIA M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPUJIBI, TEHOTHUI, ()EHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTHYECKUN,  IUTOJIOTHUECKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA.

JdeMoHCTpanuu

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kousnos, H. H.
Basuwiios, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmutel u cxembl: «MeToabl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTtopHass pabora «/Ipozoduna Kak OOBEKT TEHETHUYECKUX
HCCIIEIOBAaHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBorit 3akoH MeHnens — 3aKoH
eauHooOpasusi ruOpuAoB nepBoro nokoneHus. [lpasuno qomunupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacLICIUICHUs NMPU3HAKOB. LluTonmormueckne OCHOBBI
MOHOTHOPUJTHOTO CKpeIIUBaHUsl. [ Umore3a YMCTOTHI ramMerT.

AHanmzupyroniee ckpemubaHue. [[pomMexyTouHbIN XapakTep HACIEIOBAHUA.
Pacmiennenne npu3HakoB Ipy HEMOJIHOM JOMUHUPOBAHHH.
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JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHzenst — 3aK0oH HE3aBUCUMOT0
HacJe10BaHUsI MPU3HAKOB. LluTonornyeckre 0CHOBbI JUTHOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacnenoBaHue npusHakoB. Padotel T. Moprana. CuensiieHHoe
HACJICJOBAaHUE T'€HOB, HAapyLIEHHWE CLEIUICHWS MEXAY TeHaMU. XPOMOCOMHAas
TEOpPHsI HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpeaeIeHUs 1noia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTeporaMeTHbIM MoJ. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue nmpu3HaKoB, CLETVIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrtema. [ImenoTponust — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXKECTBEHHBIM aienn3M. B3aumMoaeicTBue HeaUIeNbHBIX T'€HOB.
KomniementapHocts. Onuctas. [lonumepusi.

I'eHeTMYECKHI1 KOHTPOJIb Pa3BUTHSI PACTEHUI, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3HOIOTHYECKUX  TPOLIECCOB, TMOBEAEHUS UM  KOTHUTHBHBIX  (DYHKIIMIA.
['eneTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXaHU3MbI B3AUMOJIEUCTBUS «XO35IMH
— Mapa3uT» U «XO3UH — MHUKpOOHMOM». ['eHeTHdeckue acrheKThl KOHTpOJIA U
M3MEHEHHMsI HACJIeICTBEHHON MH(POPMAIIMK B MOKOJIECHUSX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuuel u cxembl: «llepBbiii u BTOpOit 3akoHbl Menpens», «Tpetuit 3akon
MeHnnens», «AHanu3Upyollee CKpeluBaHue», «HemomHoe aoMuUHUpOBaHUEY,
«CrerieHHOe HaclieJoBaHWE TMPU3HAKOB Yy Jpo3oduiibl», «l'eHeTuka moiay,
«Kapuotun denoseka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIBY,
«MHOXECTBEHHBIN ajuIeIn3M», «B3auMoeicTBUE TEHOBY.

O6opynoBaHue: MoJeNb [ JEMOHCTpAllMM 3aKOHOB €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJIGHMSI U PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTPAlMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb IS
JEMOHCTPAlMHd CLEIUIEHHOI0 HACJIENOBAaHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpomnpemnapart: «JIpo3odumnay.

IIpakTuyeckass padora «M3yueHwe pe3yJbTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «lM3ydeHume  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeisl npu  GopmMHpoBaHUM (HEHOTHIIA.
N3meHunBOCTh npu3HakoB. KauecTBEHHbIE M KOJIWYECTBEHHBIC NPHU3HAKU. BHIbI
M3MEHYUBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MonupukannonHas W3MEHUYHMBOCTb. Pomnb cpeasl B (OpMUPOBAHUU
MoaupUKAIMOHHON M3MeHuUnBocTH. HopMma peaknuu mpusHaka. BapuarmoHHBIN
psan u BapuanmonHas kKpuBasi (B. Horanncen). CoiicTBa MoaudHUKallMOHHON
U3MEHYUBOCTH.
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I'eHoTunMueckass ”3MEHYUBOCTh. CBOMCTBA TEHOTUITUYECKOW U3MEHUUBOCTH.
Bunpl reHOTUITMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaI[MOHHASI.

KomOunaTtuBHass u3MeHYMBOCTh. Melo3 W MOJOBOM MpollECC — OCHOBa
KOMOMHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATHBHOM U3MEHUMBOCTHU B CO3/IaHUU
T€HETUYECKOr0 pa3HooOpa3usl B mpejiesiax OJTHOro BU/A.

MyTauroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeéHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBIE MYTallMu. SaepHble WU
HUTOIUIa3MaTuYeckue myrtanuu. CoMaTHYeCKUe W MOJOBble MyTauuu. [IpuynHbI
BO3HMKHOBEHUsS MyTauuil. MyTareHbl ¥ WX BJIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacneacTtBeHHor u3MmeHunBocTU (H.M. BaBunos). BuesnepHass M3MEHUYHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet u  cxembl:  «Buasl  u3MeH4YMBOCTHY», «MoaudukaruoHHas
U3MEHUYUBOCTHY, «KombOuHaTuBHas W3MEHUYUBOCTH, «Merios»,
«OmnopoTBopeHuey, «I eHernueckue 3a060eBaHus YeIOBEeKay, «BUIbl MyTaIuiiy.

OO6opynoBaHue: >KMBbIE U TepOapHble SK3EMIUISIPbl KOMHATHBIX PACTEHHIA,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMH U3MEHYHBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON HW3MeHYMBOCTH. [locTpoeHHMe BapHallMOHHOTO psija W
BAPUALIMOHHOW KPUBOW.

IIpakTuyeckass padora «Myrtamuu y Jpo3oduiabl  (Ha TOTOBBIX
MUKpOTpenapaTax).

Tema 14. I'eneTuKa YesiOBeKa

Kapuorun denoeka. MexayHapoaHass mporpamMma HMCCIEIOBAHUS T'€HOMA
yejaoBeKa.  MeToapl  M3y4YeHHMs] T€HETHKM  4YEJOBEKa:  I'E€HEAIOTMYECKUU,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPEAEIICHUE TeHOTHIA!
MIOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIE C IOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbie 3a00JieBaHMs YeaoBeka. [ eHHbIE 1 XPOMOCOMHBIC
O0one3HM dYenoBeKa. bolle3HM ¢ HACIENCTBEHHON MpelpacroiioKeHHOCTHIO.
3HaueHUe MEIMIIMHCKOW T'€HETHKU B MPEJOTBPAIICHUHN U JICYEHUU T'€HETHYECKUX
3a0oneBaHnil denoBeka. MeanKo-TeHeTHYecKoe KOHCynbTupoBaHue. CTBOJIOBBIE
kJeTku. [loHsITHE «reHeTHYeCKOro rpy3a». JTUYECKHE ACHEKThl MCCIEIOBAHUN B
00JaCTH peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.
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I'enetnueckre QakTopbl NOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K
(pU3HUECKOMY U XUMMUYECKOMY 3arps3HEHUIO OKpY’Karolllen cpenbl. I eneTnueckas
IIPEAPACTIONIOKEHHOCTD YENOBEKA K ATOJIOTUSM.

JdemoHcTpanuun

Tabmuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3y4eHUs T€HETUKU
yesioBeKay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKA Y.

IIpakTnuyeckas padora «CoCTaBICEHHE U aHAIU3 POJLOCIOBHON.

Tema 15. Cenekuust OpraHu3MoB

JlomecTuKanus 1 ceJIeKUus. 3apOkKIECHUE CENEKINN U TOMECTUKALIMY. Y YEHUE
H. U. BaBunoBa o LleHTpax NpOMCXOXKIEHUS M MHOrooOpasus KyJbTYpPHBIX
pacteHuil. Ponb cenekunu B CO3JaHUH COPTOB PACTEHUI U OPOJ )KUBOTHBIX. CopT,
nopoJa, ITaMM. 3aKOH TOMOJIOTMYECKHUX PAIOB B HACIIEICTBEHHON N3MEHYMBOCTH
H. . BaBunoga, ero 3HaueHue 1Jisi CeJIEKIIMOHHOM paboThI.

Metonbl cenekuMoHHOM paboThl. HckyccTBeHHBI OTOOp: MaccoBbIA U
WHIVBU1yaJIbHBIN. Oranbl ~ KOMOMHALIMOHHOM  CEJEKIIHH. Hcnbrtanue
NpoU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OLEHKH
(deHoTHIa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoinbio aHanuza J{HK.

HckyccTBeHHBIH  MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboThI.
PannanimoHHblil 1 XUMUYECKUI MyTareHe3 Kak MCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opm opranuzmoB. lcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK /11 mosydeHus: nCXOIHOTO MaTepHraia Jjisl CENEeKIUH.

[Tonyuenue HOJIUIIIIOUOB. BryTtpuBunosas rUOpUIU3ALIHSL.
bnuskopoacTBeHHOE — CKpeliMBaHWe, ~WiIM  WHOpumuHr.  HepoacTBeHHoe
CKpelIMBaHUe, WIW ayTOpuauHr. l'erepo3uc W ero mpuuuHbl. Vcmons3oBaHue
rereposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. J{OCTIIKEHHS CENIEKIINN PAaCTEHUI U KUBOTHBIX. «3enéHast
DeBoNoOYUALY.

CoxpaHeHue U U3y4eHUE T€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U HX
JTUKUAX POJIAYEH ISl CO3J]aHUSI HOBBIX COPTOB U THOPUJIOB CETBCKOX03SHCTBEHHBIX
KYJbTYp. MH3yuenue, coxpaumenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX  HCUBOMHBIX 6 YeNsax YIVYUIeHUs
CYWecmsyliowux U co30aHusi HObIX NOpPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C
NpUMeHeHUeM COBPEMEHHBIX MemOo008 HAYYHBIX UCCIe008aHUL, Nepedosblx uoeu u
nepcneKmuHbIX MexHOI02ULL.

JdemoHcTpanumn

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

TaOauup! u cxembl: «LIeHTPBI MPOUCXOXKIACHHUSI 1 MHOT000pa3us KyJIbTypPHBIX
pacTeHuil», «3aKOH NOMOJOTMYECKHUX PSIOB B HACIEACTBEHHOW HM3MEHUYMBOCTH,
«Metopsl cenekiuny, «Otnanéanas rudpuansanus», «MyTrareHesy.

27



JlabopaTopHas padora «l3ydeHue COpTOB KyJIBTYPHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «I3ydueHrne METOJIOB CEJIEKIIUN PACTCHUL.

IIpakTnuyeckas padora «lIpuBruBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOAbI U JOCTHUKEHHSI CEJIEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  YYacTOK, B TEIJIMYHOE XO3SUCTBO, B JIA0OpaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0JI0THs U CHHTETHYECKAsSI OMOJIOTUS

OOBEeKThl, HCHOJIb3yeMble B OWOTEXHOJIOTHUU, — KIJIETOYHBIC U TKAHEBBIC
KYJbTYpHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEePUCTHUKA. Tpaguuuonnas
OMoTexHoJOTUs: XJeOOMeueHne, TOJyYeHUEe KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOJEIMEe. MukpoOuonorndeckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHUECKUX
TexHoyiorui. [Ipon3BoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYHMPOBAHUSI TECHOMOB C 1[EIbIO TTOJYYEHUSI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJICpIKaIllUX HE BCTPEUAIOIIUECS B MIPUPOJIC OMOCUHTETUYECKUE MY TH.

Knerounass unxenepusi. MeToabl KyJIbTyphl KJIETOK U TKaHEW pacTeHUU U
#®uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U  COMATHYECKHI
smOpuoreHe3. lcmnonap3oBaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHbIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKoHCTpyKuus
SMUEKJIETOK U KIOHUPOBAaHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonoeuu 0300poenenus, Ky1bmueUpPOBAHUs U MUKPOKIOHAIbHO20 PAZMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TE€HHasi WHXEHEpUs. VICKyCCTBEHHBIM CHUHTE3 T€HAa W
koHcTpyupoBanue pexkomobuHantHbix J{HK. Cozdanue mpanceennwvix opeanuzmos.
JIoCTHKEHMS ¥ TEPCTIEKTUBBI XpPOMOCOMHOM ¥ T€HHOW MHXKEHEPUHU. JKOJIOTHUECKUE
¥ DTUYECKHE MPOOJIEMbl TeHHON MH)XEHEPUH.

Menunuackue Ouotexnonoruu. [loctrenomuas nudposas meaunuaa. [11[P-
JTUarHocTuka. MeTaboJOMHBIN aHauu3, TEHOICHTPUYCCKUN aHaJIM3 IpOoTeoMa
YeJOBEKa I OLEHKH COCTOSIHHUS €ro 310poBbi. Vcmosib30BaHHE CTBOJIOBBIX
KIeTok. TapretHas Ttepamust paka. 3D-Omommkenepus mna  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUW, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTHUH TPEXMEPHOTO OmompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nmaHre BEKTOPHBIX BAaKIMH C IIEJBI0 00eCTieueHnss KOMOWHWPOBAHHOU
3amuTel OT Bo3Oyauteneid OPBU, yctaHoBieHHEe MONEKYISIPHBIX MEXaHHU3MOB
dbynkimonupoBanusi PHK-coaepskamux BUPYCOB, BBI3BIBAIOIMIUX 0CO0O OIMACHEIC
3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.
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JdemoHcTpanumn

Tabmuier u cxembl: «Mcmonp30BaHUE MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOICTBEY, «KieTouHas umkeHepus», «[ eHHasI HHXCHEePHUS.

JlabopaTopHas pabora «/3yueHrne 00HEKTOB OMOTEXHOIOTHUN.

IIpakTuyeckas padora «lloaydeHre MOTOYHOKUCITBIX TIPOTYKTOB.

OKcKypeusi «bUOTEXHONOTHST — BaKHEWIIAs MPOW3BOAUTEIIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE IBOJIONMUOHHBIX NpeEICTABJICHUN B
0noJIOrUHn

OpomronmonHas Teopuss Y. JlapBuHa. IIpenanocbuik BO3HUKHOBEHUS
napBuHu3Ma. JKusnb 1 Hay4yHas fearelbHocTh Y. JlapBuHa.

JIBr>KyIIIME CUITBI 3BOJIIOIIMY BUI0B 10 Y. J[apBuHY (BhICOKasi HHTCHCUBHOCTD
Pa3MHOXKEHHSI OpPraHM3MOB, HACJICJICTBEHHAs WM3MEHUMBOCTh, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckoir Tteopun dsBomonuu (CTD). HeltpanbHas
Teopust  dBomtonuk. COBpEeMEHHas  DBOJIOLMOHHAS ~ OWoOJOTHsS. 3HAYCHHE
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpamuun

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansrayzen, Ix. Xonaein, /1. K.
benses.

Tabnuet u cxemsl: «Cuctema xxuBoi mpupoasl (1o K. Jlunuero)y», «JlectHuia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopMUPOBaHUS TPUCTIOCOOICHUN Y
pacteHuil u )KUBOTHBIX (10 Jlamapky)», «KapTta-cxema Mapuipyra myremectus Y.
HNapsuna», «Haxonkum Y. [lapBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«ITopoasr romyOeit», «MHorooOpasue KynabTypHBIX (popM KamycTel», «Ilopombl
JIOMAIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBanus HOBBIX BuAOB (1o Y. [lapBuny)»,
«CxemMa COOTHOILIEHMS ABUXKYIIMX CHUJ 3BOMIOUUN», «OCHOBHBIE MOJIOXKEHUS
CUHTETUYECKON TEOPUU IBOIIOIIUN.

Tema 2. MUKPO3BOJIIOIHSA U €€ Pe3yJIbTATHI

[Monynsiuus Kak 31€MEHTapHas €IuHULA BONMIOLMH. COBpEMEHHBIE METObI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisinuid. 3MeHenwue
reHopoHIa TOMYISIIUU KaK dSJEMEHTapHOE JBOJIOIMOHHOE SIBIICHHE. 3aKOH
reHeTudeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PaKTOpbl (ABMXKYIIME CHIIBI) HBOJIOLMH. MyTallMOHHBIN
npouecc. KomOuHatuBHas u3MeHuuBOCTh. [lpeiid reHoB — ciyvaliHble
HEHAINpaBJICHHbIE U3MEHEHUS YaCTOT ajuiesiel B momyasiuusax. DPGeKT ocHOBaTENs.
Ippexm Oymuiniounozo eopaviuwika. CHudicenue 2eHemuyeckozo pasHooOpasus:
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npudunsl u creocmeus. llposenenue s¢hpexma opeiigha cenog 6 6onbUWUX U MATBLX

NONYAAYUSIX. Murpauuu. W3onsuus NOMYJISUH: reorpaguyeckas
(mpocTpaHCcTBeHHAs ), OMoornyeckas (penpoyKTUBHAs).
EctecTBeHHBI1 0TOOp — HampaBisAlmUN  QakTop sBomonuu. DopMel

€CTECTBEHHOTr0  OTOOpa:  ABWXKYIIUNA, CTAOWIM3UPYIOIIUH,  pa3pbIBalOUIUN
(nm3pynTuBHbIN). [lomoBoil oTO0p. BO3HUKHOBEHME W 3BOIOLUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEeHHOCTh ~ OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
BosnukHoBeHHEe mpucniocoOieHnit y opranu3MoB. ApoMop}o3sl 1 Ao TaNTAIUY.
[Tpumeps! npucnocoOIeHUN y OpraHu3MoB: MOpGOIOrHYecKue, PU3NOIOTUIECKUE,
Onoxumuyeckue, TnoBeaeHUeCKHEe. OTHOCHUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputepuum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpodBoJtonnu. M3onsuust — xirodeBor (akrop BupooOpazoBanus. I[lytu u
CIOCOOBI BUI000pa30BaHUS: aJIoNaTpUUIECKOe (reorpaduueckoe),
CUMIIATPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monuIIonAN3aIus,
rubpuan3anus). J[muTeasHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb aBoMIOIIMOHHON OMOJIOTHY B pa3paboTKe HAyUYHBIX METOIOB COXpPaHEHUSI
o6uopazHooOpasusi. MHUKPOIBONIONKUS W KOIBOJIOIUS TMApa3uTOB M HUX XO35EB.
Mexanu3mbl GOpMHUPOBAHUS YCTOHIMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOpHOBI €
HEH.

JdeMoHCcTpamuun

IToptpetsl: C. C. UerBepukos, J. Malip.

Tabmumel W cxembl: «MyTallMOHHasT HM3MEHYMBOCTBHY», «llomymsinonHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkyime
CWJIBI HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUS MOMYJSAINA CeBAaHCKON (openny,
«I"eorpadudeckast M30JAMS TUCTBEHHUIIBI CHOMPCKOM U JINCTBEHHUIIBI IAYPCKON»,
«lTonynsaLMOHHBIE BOJHBI YUCIEHHOCTU XHUIIHUKOB M XKepTB», «Cxema nercTBUs
€CTECTBEHHOTO 0TOOpa», «@opMbI 60PHOBI 32 CyIlecTBOBaHUEY, « UHIyCTpHUATBHBIHN
MenanusM»,  «KuBble  uckomaembie»,  «IIOKpOBUTENbCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexnaromas oOKpacka >KUBOTHBIX», «DHU3MONIOTHYECKUE
apantanuny, «lIpucocOONIEHHOCT, OpPTraHU3MOB W €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buma», «Bunasi-nBoiiHukmny, «CTpykTypa Buaa B mpupoie», «Crnocoosl
BUI000pa3oBanusy, «I eorpadguieckoe Bu1000pa3oBanne TPEX BUIOB JIAHIIIIICHY,
«IKOJIOTUYECKOE BHUA000pa30BaHUE BHUAOB CUHHI, «llomumiaonasl pacTeHU»,
«KamnycTHO-peieuHbId THOPUI.

Oo6opynoBanue: repbapun pacTEHUH, KOJUICKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil ¢ MpUMEPAMH Pa3IMYHBIX TPUCTIOCOOICHH, YyUena MTHIl U 3BEPEeH pasHBIX
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BUJIOB, repOapuu pacTeHui OJM3KUX BHJAOB, OOpa30BaBLIMXCS Pa3IUYHBIMU
crnocobamu.

JlabopaTopHas pa6orta «BbIsiBIIeHHE U3MEHUUBOCTH Y 0COOEH OJTHOTO BUIA».

JlabopaTopuas padora «IIpucnoco6ieHus OpraHu3MoOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3ZHOCThY.

JlabopaTtopnass padora «CpaBHEHME BHJAOB 10 MOP(HOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOUHS U €€ pe3yJibTaThl

Meronpl  HU3y4yeHMs MakpodBOJOUMU. [lameoHTONOrMYECKHE  METOMBI
uzydeHus oposroinuu. [lepexomnsie ¢GopMmbl U (PUIOreHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpadguyeckue Meronpl uzydeHus: 3Bositoiuu. CpaBHeHHE (JIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Buabi-
OHJIEMUKHU U PEITUKTHI.

OMOpHOIOTUYECKUE U CPABHUTEIHLHO-MOPGOIOTHYECKIE METOAbl M3YyUCHUS
3BOJIONMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOINMU OHTOI€HE3a M MOSIBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTHYHBIE W  aQHAJIOTUYHBIE  OpPTraHBHI.
PynuMenrapupie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHYECKHE U MAaTEMAaTUYECKUE METObI U3yUCHHS IBOTIONNH. | OMOJIOTHYHBIC
redbl. COBpeMEHHbIE METO/IbI IIOCTPOCHUS (PUIOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U BOJIOLHSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWIIa) SBOJIONUU. [IpuHyun cmenvl yHKYULL.
HeoOpaTtumocTs 3Botonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCTpamuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkes.

Tabmumpl 1 cxembl: «DUITOTCHETHYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Punnodutey,  «CemMeHHBIE
narnopoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHbIE W AaHAJOTHYHbIE OpraHb», «PyaIuMeHTh»,
«ATaBU3MBI», «XpOMOCOMHBIC HAOOpHI YEIOBEKAa U IIHUMITaH3e», «l JaBHBIC
HaIPaBJICHHS dBOJONHIINY, «OO0II1e 3aKOHOMEPHOCTH IBOTIOLIUN.

O6opynoBaHue: KOJUIGKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBbIX.

Tema 4. IIpoucxoxnenne U pa3BuTHe KU3HU HA 3eMJie

HayyHnble rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
nancrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
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I'mnore3a MOCTOSHHOTO CaMO3apOKIACHUS JKU3HU U €€ ONPOBEPKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOpPraHU4ECKOU 3BOJIIOLUH. ITnanerapHas
(reomoruyeckasi) DSBOJIONUSA. XHUMHYECKas OJBOTIONHUA. AOHOTEHHBIM CHHTE3
OpraHnyecKkux BemecTB u3 Heopranmyeckux. Omeir C. Mumnepa u I'. IOpm.
O6pazoBanue noaumepoB u3 MmoHomepoB. Koareparnas runote3a A. 1. OnapuHna,
rurnore3a nepBuyHoro OynpoHa JIk. XongedHa, reHeTudeckas runore3a [
Ménnepa. Pubozumsl (T. Yex) u runoresa «mupa PHK» V. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emiin 1 MeTO bl €€ n3ydeHus. FickonaeMble OpraHu4ecKre OCTaTKH.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAsE W AOCOJIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHoOIOrNU€ecKas MKana: 30Hbl, IPbl, IEPUOBI, SIIOXH.

HavanpHbple dTanbl opraHmyeckord sBostouud. [losiBIeHMe W 3BoOJIOLUSA
NEPBBIX KIETOK. DBOMIOIUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
CtpomaronuTtsl. [IpokaproThl 1 3yKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIIUOHHOE POUCXOKICHHE
BUpycoB. [IpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl SBOJIOLUMU BBICHIMX pacTeHuil. OCHOBHbIE apoMop(do3bI
pactennii. Bwixonm pacrenuid Ha cymy. [losBieHMe CHOpPOBBIX pPAaCTEHUN U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTeHH.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — IMOSBJICHHE COBPEMEHHBIX
TunoB. IlepBbie Xxop/oBbIe )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenue ampuouii u pentwinid. [IpoucXoxIeHHE MIICKOTUTAIONINX U
ntur. [lpunmun xmodyeBoro apomopdosa. OcBoeHHEe O€ClO3BOHOYHBIMU |
O3BOHOYHBIMU KUBOTHBIMHU CYIIU.

Pa3Butre xu3Hu Ha 3emie MO 3paM U MepuojaM: apxei, MpPOTEepO30u,
Majaeo30i, Me3030i, KaitHo30i. OO0Ias XapaKTeprUCTHKa KIIMMAaTa U T€0JOTHIECKUX
npoueccoB. [losBieHne u pacuBeT XapaKTepHBIX OpraHU3MOB. YTiieoOpa3oBaHUE:
€ro YCJIOBHUS U BIHMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KpHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKUM KPU3HUC, €ro
ocobennoctu. [Ipo6rnema coxpanenus 6mopasHooOpas3us Ha 3emiie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHruner kimaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoncTpanumn
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Iloptpersr: @. Penu, JI. Cnannannanw, JI. Ilactep, . . Meunukos, A. .
Omapun, Ix. Xongenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuist u cxeMbl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [lacTepa no
M3YYEHHIO CaMO3apoKIeHMs Xu3HW», «Cxema ombita C. Mwmepa, I'. Opwy,
«JTampl  HEOPraHMYECKOW  JBOJIOLUMN»,  «['€OXpOHOJIOrMUYecKas  IIKajaay,
«HauyanpHble 3Tanbl OPraHUYECKON 3BONIOLUNY», «CxeMa 00pa30BaHUsS dYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mnpuponb», «CTpoeHue BHUpPYCay,
«Apomopdo3sl  pacteHuid», «PuHHOPUTH, «OJHOKIETOYHBIE BOAOPOCINY,
«MHOroknerounsle Bopopocian», «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pacteHus», «Oprassl IBETKOBBIX paCTEHU», «CXeMa pa3BUTHS )KUBOTHOTO MUDPAY,
«Apomopdo3bl KUBOTHBIX», «IIpocTeitmuey, «KumednonomnoctHeiey, «Ilnockue
yepBu», «Unenucronorue», «PbiOb», «3eMHOBOJHBIEY, «[Ipecmbikaronuecs,
«Itnusy, «Miexkonuraromuey, «Pa3Butue )KU3HU B apXeUCKon spe», «Pa3Burue
KU3HU B IIPOTEPO3OUCKOU 3pey», «Pa3BuThe >KU3HM B IAJIECO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XM3HU B KAHO30MCKOU dpey,
«CoBpeMEHHas CUCTEMA OPraHUYECKOTO0 MUPay.

O6opynoBanue: repOapuu pacTeHUd pPa3IWYHBIX OTJEJOB, KOJUICKLIUU
HAaCEKOMBIX, BJIaXKHbIE IpPenapaTbl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMU
UTJIOKOKUX, CKEJIEThI IO3BOHOYHBIX KUBOTHBIX, Uy4desia NTULl U 3BEPEH, KOJIIEKIINU
OKaMEHEJIOCTEH, IIOJE3HBIX MCKONAEMBIX, MYJSIKM OpPraHMYECKUX OCTaTKOB
OpPraHu3MOB.

Bupryanbnas naGoparopnasi padora «MozaenupoBanue onbiToB Muniepa—
KOpu 1o uzydennro abMOTreHHOT0 CUHTE3a OPraHMYECKUX COeTMHEHUHN B IEPBUYHOM
atMocdepe».

JlaGoparopHass padora «/3yueHrWe M ONUCAHUE MCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB.

IIpakTuyeckass padora «M3ydeHwe 0COOCHHOCTEH CTPOCHHUS PACTCHHM
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxkaeHue yej0BeKa — AaHTPOINOreHe3

Paznens! u 3amaun aHTponosiorui. MeToabl aHTPOIIOJIOTHH.

CraHOBJIEHME NPEICTABICHUN O MPOUCXOXKICHUHU 4eloBeKa. Penuruosnsie
B033peHHsI. COBpEMEHHBIE HAYYHBIE TEOPUH.

CX0JZ1cTBO YesnoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.
CBuzerenscTBa  CXOACTBA  YEJIOBEKA €  JKMBOTHBIMU:  CPaBHHUTEJIBHO-
Mop(onoruyeckue, AMOPHOJIOTMYECKHE, $u3non0ro-ONOXNMHUYECKHE,
noBeAeH4eckre. OTINYUs YeI0BeKa OT )KMBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CUCTEMBI.
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JBroxymue cuibl (pakTopbl) aHTPONOTreHe3a: OMOJIOTMYECKHUE, COLIMATIBHBIE.
CooTHonieHre OMOIOTMYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHMe 4venoBEeKOOOpa3HbIE 00E€3bsIHBI
(MPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPENKH YeJI0OBEKOOOpa3HbIX 00€3bsiH U
MoJIe. ABCTPAJONUTEKH — JBYHOTHE MPEAKH Jr0Jch. YeaoBEK yMeIblid, MepBbIe
M3TOTOBJICHUS OpyAUN Tpyaa. YemoBek NpAMOXOAIIMMI U IIEPBBIM BBIXO JIIOACH 3a
npenensl Adppuku. Yenosek reinensoeprckuii — o0l npeok HeaH 1epTanbCcKOTo
YEeJIOBEKA M YEJOBEKA Pa3yMHOro. YesoBeK HEaHIEPTAIbCKUM KaK BHUJ JIFOJEHU
XOJIOAHOTO KJIMMaTa. YeJloBEeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKUM
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mnpenenamu Adpuxu. [laneoreneruka u
NaJeOreHOMHUKA.

DBOJIOLMS COBPEMEHHOr0 4yesnoBeka. EcTecTBeHHBIN OTOOp B MOMYJALMSIX
yesioBeka. MyTalnuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
apeid renoB, murpanus U «3p(eKT ocHOBaTENS» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonsitue o pace. bonbpmume pacel: eBporeougHas
(eBpasmiickasi),  aBcTpajO-HerpoujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YelOBeKa MO TIUIaHETe.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh  pacU3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K Pa3HBIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Brnusinue reorpaduueckoii cpespl u aperida reHoB Ha MOp(oIoTHio U HU3HOTIOTHIO
YEJI0BEKa.

MexauciuIuinHapasie  MeToAsl B (u3uueckoil  (OMOJIOTrHYECcKOi)
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ @HTPOINOJOTHUS U [aJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMyJsAlUi. buoconuanbHble MCCIEI0BaHUS MPUPOIbI YETOBEKA.
HccnenoBanne KOBOIIONUH OMOJIOTHUECKOTO W COIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpamuu

[Toptpetsr: Y. JapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumpl 1 cxembl: «KMeTOIbI AaHTPOIIOJIOTHHY, «I OJIOBHOM MO3T 4YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeleT ueloBeKa U CKeJleT IIUMIaH3e»,
«PynMMEHTBI U aTaBU3MbD», «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpanonuTek», «YenoBek  ymenbii», «YemoBek
NPSIMOXOIAIININY, «JleHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHITEDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepHAIbHOU
KyJIbTYyphl ~TIPEIKOB dYeJOBEKa, penponaykiuu (dbororpaduu) KapTHH C
MU(DOJIOTUYECKUMU U OMONEHCKMMHU CIOKETaMU TMPOMUCXOXKIACHHUS YellOBEKa,
doTorpadun HaX0AOK HCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET UYeJI0BEKa, MOJEIb
gyeperna 4eJI0BeKa U yepena MUMIIaH3€e, MOEIb KUCTH YEJI0OBEKa U KUCTH IIMMIIAH3E,
MOJIEJIM TOPCa MPEIKOB YEJIOBEKA.
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JlabopaTtopnas padora «/3ydyeHne OCOOECHHOCTEH CTpOEHUsl CKeJeTra
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnyeckas padora «3yyeHne dKOJIOTrMYECKHUX aJalTallui YEJIOBEKay.

Tema 6. Jkosorus — HayKa O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJJOPraHU3MEHHBIX CUCTEM C OKPYKaloIUel cpeaoi

3apoxkJieHue U pa3BuTue sKkojioruu B Tpyaax A. I'ymOonsara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pa3gensl u 3amaun
9KO0J0ruH. CBS3b 3KOJIOTMH C APYTUMU HayKaMU.

Mertonbl 3konoruu. IloneBble HaOMOIEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpOAHbIE M JlabopaTopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW I YEJOBEKAa. JKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€W 4esioBeuecTBa ¢ mnpupoao. @opMupoBaHHE
AKOJIOTHYECKOMN KYyIBTYpbI U 3KOJOTHUECKON TPaMOTHOCTH HACEJIEHUSI.

JdemoHcTpanumn

[Toptpersi: A. I'ymGonsar, K. @. Pynbe, H. A. Ceseprio, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpebl».

JlabopaTopHas padora «3yuenue METO/OB AKOJIOTHYECKUX
UCCIIEIOBAaHUI.

Tema 7. Opranusmsbl U cpea 00MTAHMS

Okonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpororennsie. O0iume
3aKOHOMEPHOCTH JIEUCTBUS 3Koorudeckux (akropos. [IpaBuimo muaumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

AbGuotnyeckue Gakroppl. CBeT Kak »Kojoruueckuit dakxrop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl MU JKMBOTHBIX IO OTHOUIEHWIO K cBeTy. CHrHajgbHas pojib CBETa.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmepatypsl Ha
opraHu3Mmbl. [loMkumoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHnocts kak skomormueckuit ¢akrop. IlpucmocoOneHus pacteHud K
noJiIepKaHuio BoAgHOro OamaHca. Kmaccudukamusi pacTeHHH MO OTHOILIEHHIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHW3MeHHas.  DHU3UKO-XUMUYECKUE
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0COOEHHOCTH cpejl OOuTaHusl opraHu3MoB. [IpucnocoOIeH s OpraHu3MOB K KU3HU
B Pa3HBIX cpejax.

buonornyeckne putmel. BHemHme w BHyTpeHHHUE pUTMBI. CyTOYHBIC |
rOJIWYHBIC PUTMBL. [IpHCITIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MCHCHUSIM
YCJIOBUH KU3HMU.

XKuzuennsie popMbl opranu3MoB. [loHsTHE 0 )kH3HEHHOH (hopme. JKu3HEeHHbBIE
(GOpMBI pacTeHHA: JEpeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBBI,
OJTHOJICTHHE TpPaBbl. JKW3HEHHBIC (HOPMBI )KHBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI,
a’poOMoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnyeckue dpakTopsl. Busibl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPCHIIHS,
XHIIHUYECTBO, CMMOMO3 U ero (opmel. Ilapa3suTusm, koomepamus, MyTyalu3M,
KOMMEHCAJTU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojielcTBHUs  (Tomuueckue, (Gopudeckue, (Qpadpudeckue).  3HaAUCHUE
OMOTHYCCKUX B3aUMOJICHCTBUH JUIsl CYIIECTBOBAHHMS OpPraHU3MOB B Cpeic
oburtanus. [TpyHIUTT KOHKYPEHTHOTO HCKITFOUCHHUS.

JdemoHcTpanumn

Tabmuiel W cxeMbl: «Okojorumueckue (akTopel», «CBETOBOW CHEKTP»,
«IKOJIOTUYECKUE TPYIIIBI KUBOTHBIX 110 OTHOIICHHUIO K CBETY», «TEIIOKpOBHBIC
KUBOTHBIC», «XOJIOJHOKPOBHBIC J>KMBOTHBIC», «DHU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl oOWUTaHUA OpraHu3MoB», «buosoruueckue pUTMBIY,
«Kuznennsie Hopmbl pacTeHuin», « Kusnenusie opMbl 3 KUBOTHBIX», « IKOCHCTEMA
MIUPOKOJIMCTBEHHOTO Jiecay, «IKOocHucTeMa XBOWHOro jecay, «llemu mutanusy,
«XHUIHUYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumMOm03»,
«KommeHncanuzmy.

O6GopynoBaHnue: TrepOapuyd pPacTCHHH W JKMBOTHBIX, IPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JTUYHBIX JKOJIOTHUYECKUX (PaKTOpPOB, repOapuu CBETOIIOOUBHIX,
TEHEMIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHUMH, CBETOJIIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHHUs, TepOapUu U KOJJIEKIIUH TETIOMIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesla ITHI] U 3BEpeH, repOapuu
pacTeHuil, oTHOcSIMUXCsA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpenax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaAMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repbapuu u
KOJUICKITUU DPACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTopHasi padora «BBISIBICHHE TPUCIIOCOOICHHH OpPraHM3MOB K
BITUSTHUIO CBETA.

JlabopaTopHasi padora «BBISBICHHE TMPUCIIOCOOICHHH OpPraHu3MOB K
BITUSTHUIO TEMIIEPATYPBI».
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JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HbIX
MECT OOMTaHUS.

Tema 8. Ikos10orust BUA0B U NMOMYISAIMA

DKOJIOTUYECKHUE XapaKTEPUCTUKHU MOIYJISLINH. [Monmynsauus KakK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphepOB U
0COOCHHOCTEHM OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTEeNW MOMYJAIUMU: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasi M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHUYECKasl CTPYKTypa nomyiaiuu. OLeHKa YUCIECHHOCTH IMOMYJISIUU.
JlvHamuyka monyisiuuu U €€ peryssuus. buoTuyeckuid moTeHUHAT MOMYJISAIUH.
MoaenupoBaHue TMHAMUKY NonyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiusi YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATETuu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOTMUECKOW HUIIE BHaa. MecTtooOutanue. MHOTOMepHas
MoJzienb 3Kojormueckor Humu Jx.M. XatunmHcOHa. Pa3sMepsl 3KOJIOTrMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpalUil >KUBOTHBIX. buosiornyeckue
WHBA3UH 4YKEPOIAHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumpel M cXeMbI: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  IOMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa monyyisiuuu», «Bo3pacTHbple  nmpaMuabl
nonyisauuny, «CKOpPOCTh  3acelieHUsI TOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzMamMm», «Mogenb s3kosorndeckort Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobnenus ceMssH pacCTeHUH K pacCeIeHUIO.

Tema 9. Jkon0rust co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menu U ceTh. AOHOTHYSCKHE OJIOKHU
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE MOKa3aTeIU IKOCUCTEMBI. bruoMacca u npoayKius. IKOJOrHIECKue
MMUPAMUIBI YUCETI, OMOMACCHI M IHEPTHUH.
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Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuuHble U
BTOPHYHBIC CYKIIECCHM W WX TMPUYUHBL. AHTPOIIOTCHHBIC BO3ACHCTBUSA Ha
cykueccuu. KnnmakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXIy aHTPOIIOTCHHBIMU U TTPUPOTHBIMH 3KOCHCTEMaMH.

Ypboskocuctembl. OCHOBHbIE KOMITOHEHTHI ypOoskocucteM. ['opoackas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod (ayHel. buonoruueckoe u
XO3SIICTBEHHOE 3HaYEHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJEHCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggexkma u 8ud08-30upurxamopos (Kirouesvlx
8U008) 6 yHKYUOHUpOGanuu dxkocucmem. IlepeHoC PHEPruu U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTh OPraHU3MOB, TOIMYJISIIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUZMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
IKOJI02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeus. MeToaoaorus
MOHHUTOPHUHTA €CTECTBEHHBIX U AHTPOMIOTEHHBIX SKOCUCTEM.

JdeMoHCcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «JKocucTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTO Jiecay, «DyHKIMOHAIbHBIC
IPYIIIBI OPTaHU3MOB B SKOCUCTEMEY, «KpyroBOpOT BelIecTB B IKOcUCTEMEY, «Llemnn
nuTaHus (MacTOWIIHAs, JETPHUTHAs)», «IKOJOTMYecKas NUpaMHuaa YHCEI,
«OKonoruyeckas mupamMua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUN»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBneHuE jieca mocie
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BemIECTB M MOTOK
SHEPTUU B arporeHo3ey, «[Ipumepsr ypOooskocuctem».

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabGora «M3yueHue pa3HOOOpa3usi MEIKUX TMOYBEHHBIX
YICHUCTOHOTUX B Pa3HbIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJBHHK, Ha CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».
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IKcKypcusi «DKCKYpCUs B arpo’KocucteMy (Ha Mojie WIM B TEIUTMYHOE
XO3SIUCTBO)».

Tema 10. buocgdepa — riiodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBasa KU3Hb. PazBuTHe npeacrarieHuit o ouochepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uochepst u e€ cocras. XKupoe
BEIECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHocTH OHOCchephbl Kak
ri100aIbHOM 3KocHucTeMbl. J{uHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIECTB U OMOT€OXUMHUYECKHE ITUKIIBI (YIJIEpo/ia, a30Ta). PUTMUYHOCTG SIBJICHUH B
o6uocdepe.

3oHanbHOCTH OHMochepsl. [lonsTue o 6rome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M IMHPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
o6unochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpOIE»,
«KpyroBopot yrimepoma B mpuponae», «KpyroBopor kuciopoga B TpHUPOIAEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinmaruueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemannasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBaHue: repbapuu pacTeHUH pa3HBIX OMOMOB, KOJUICKIIMH JKHBOTHBIX.

Tema 11. YestoBek U oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TMpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocdepy. 3arpszHenne BO3ayHOM cpeabl. OXpaHa BO3ayXa. 3arps3HEeHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mouBbl. OXxpaHa MOYBEHHBIX
pecypcoB. M3MeHeHune kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUME HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €0 BEPOSITHBIE MOCIIEICTBUSL.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
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KOHKYPeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, odecneuusanowue O00CMyn K
ungopmayuu no  cocmoAHur0 OMOENbHLIX U008 u dKkocucmem. (OcHoOBbI
IKopeabunumayuy dKkocucmem u cnocob6og 6O60pbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazeMHbIX IKOCUCTIEM.
JdemoHcTpanumn
Tabnuupl u cxembl: «3arpsa3HeHue atMochepol», «3arpsi3HeHue ruapochepb»,
«3arpssHeHue nouBb», «[lapHukoBbIil 3QdexT», «Ocob0 oxpaHsemMble MIPUPOIHBIE
TEPPUTOPUNY, «MoJenu ynpaBisieMoro MUPay.
O6opynoBanue: Qotorpaguu oxpaHsSeMbIX pacTeHUH M KUBOTHBIX KpacHoii
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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TemaTu4yeckoe IIIAHUPOBAHUE

yueOHoro npeamera «buosorus» 10 kinace
(34 Henenn, 3 yaca B HejeI10)

Ne Paznen/Tema Koun 0P
n/n 4YeCTBO
qacoB
Paznen 1. buosiorust Kak Hayka 1 bubnuorexa [IOK
1 | buosorus Kak KOMILICKCHAs HAyKa U Kak 1 https://urok.apkpro.ru/
4acTh COBPEMEHHOT'0 O0IIeCTBa
Pa3nen 2. J)KuBble cHCTEMbI M UX 2 POIII https://resh.edu.ru/
H3yueHHe bu6mmoreka [IOK
2 | XKuBBl€ CHCTEMBI ¥ UX CBOMCTBA 1 https://urok apkpro.ru/
3 | YpoBHeBas opraHu3alus KHBbIX CHCTEM 1
Paznen 3. 2 POII https://resh.edu.ru/
buosiorus KieTku
4 | UcTopust OTKPBITUS U U3YUEHHUS KIIETKH. 1
Kiterounas teopust
5 | Meroabl MONEKYJISIPHOM U KIIETOYHOU 1
o6uonoruu. [Ipaktuueckas padbora «3yuenue
METOJIOB KJIETOYHOM OMOJIOTHHN
(xpomatorpadus, anexTpodopes,
muddepennnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»
Pasznen 4. Xumuyeckasi opranu3anus 10 bubmorexa [IOK
KIeTKH https://urok.apkpro.ru/
6 | XuMHUECKHii COCTAB KICTKH 1 PO https://resh.edu.ru/
7 | MuHepanbHbIe BEIIECTBA KIETKH, UX 1
Ouosoruueckas poJib
8 | Oprannyeckue BelIecTBa KJIECTKU — OEIKU. 1
JlaGopaTtopHnas pabora «OO0HapyXeHHUE
OEIKOB C TOMOIIIbIO KAUeCTBEHHBIX
peaxkuuin»
9 | CgoiicTBa, kiaccudukanus u GyHKIUHA 1
OCIIKOB
10 | Opranuueckue BeliecTBa KICTKA — 1
YTJI€BOJIBI
11 | Oprauunueckue BemecTBa KJICTKH — JIAITUIBI 1
12 | Hykneunossie kucnotsl. [JHK u PHK. 1
JlaboparopHas padota «MccnenoBanue
HYKJIEMHOBBIX KUCTIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY
13 | Crpoenue u ¢pynkuuu ATO. [pyrue 1
Hykneosuarpudocdarsl (HTD)
14 | Cexsenupoanue JJHK. Metoasl reHOMUKH, 1
TPAHCKPUIITOMUKH, IPOTECOMUKHU
15 | Meroapl cTpyKTYpHO#H GHOTIOTHH 1
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https://resh.edu.ru/

Pa3nen S. Crpoenne u pynkuuu kierku

16

Tunel knerok. [IpokapuoTnyeckas Kierka

[EEN

17

CrpoeHune 3yKapuOTHYECKOMN KIIETKH.
[Ipaktudeckas pabdora «/3yueHue cBOHCTB
KJICTOYHOH MEeMOpaHbI»

18

[ToBepXHOCTHBIN anmapar KIeTKA

19

OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.
[TpakTudeckas pabora «/3ydeHrne TBUKCHUS
LUTOIJIA3MbI B PACTUTEJIbHBIX KIETKaX»

20

[ToryaBTOHOMHBIE OPTaHOU I KIETKH:
MUTOXOHAPUH, IacTuabl. JlaboparopHas
pabota «HccrenoBanue mia3mMosn3a u
JETIa3MOJTN3a B PACTUTEIIBHBIX KICTKAX)

21

HemeMmOpaHHble OpraHou bl KJIETKU

22

Crpoenue u QyHKIUU sAapa

|_\

23

CpaBHI/ITeJ'IBHaSI XapaKTCpUCTHUKA KIICTOK
aykapuoTt. JlabopaTopnas padora «3ydeHue
CTPOCHH KJICTOK Pa3JINYHBIX OPraHu3MOB»

bubnuoreka [IOK
https://urok.apkpro.ru/
POUI https://resh.edu.ru/
bubmuoreka [IOK
https://urok.apkpro.ru/
POUI https://resh.edu.ru/

Pa3men 6. O6men BemecTB 1
npeBpanieHne JHEPruy B KJeTKe

24

ACCI/IMI/IJ’ISH.[I/I?I U JUCCUMWIIALIUSA — IBEC
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemecTB. JJaboparopras padota «M3ydeHue
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (HA
pUMepe aMUJIa3bl MJIH KaTaiasbl)»

25

DepMEHTAaTUBHBIN XapaKkTep peaKkuii
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «3ydyenue hepMeHTAaTUBHOTO
pacilernyeH s MepoKcuaa BOAOPoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26

benku-akTuBaTopsbl U OCIKU-UHTUOUTOPBI

27

ABTOTpOGHBII THII 0OMEHa BELIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeH#He mpo1ieccoB GOTOCHHTE3A U
XEMOCHHTE32)

e i

30

AHa3poOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS M JIBIXAHUSD)

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYECKOro ooMeHa

32

OHeprust MEMOpPaHHOT'O TPaIUEHTA
npoToHoB. CunTe3 AT®: paboTa MpOTOHHON
AT®-cuHTa3b!l

bu6moreka [IOK
https://urok.apkpro.ru/
PBUI https://resh.edu.ru/
bu6mmoreka [IOK
https://urok.apkpro.ru/
POIII https://resh.edu.ru/

Pasznen 7. HacnencrBennas
nHdOpMANMSA U PeATH3ANHSA e B KIeTKe

33

Peaxuun MaTpUYHOTO CHUHTE3a

34

Tpanckpunuus — matpuunsiii cuaTe3 PHK

H

35

TpaHcnsauus u e€ srarbl

bu6mmoreka [JOK
https://urok.apkpro.ru/
PO https://resh.edu.ru/
bu6mmoreka [JOK
https://urok.apkpro.ru/
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36 | KogupoBanue amuHokuciot. Poss pudbocom 1 POUI https://resh.edu.ru/
B OMocHuHTe3€e OenKa
37 | Opranuszanus reHomMa y NpoKapuoT U 1
9yKapuoT
38 | MonekynsipHble MEXaHU3MBI JKCIIPECCUU 1
I'€HOB Y 3YKapuoT
39 | Bupycsl — BHEKJIETOUYHBIE (POPMBI KU3HH U 1
obnuratHeie Tapa3uThl. [IpakTrueckas
pabota «Co31aHue MOJIeNH BUpycay
40 | Bupycuble 3a0051€BaHUS YEIOBEKA, 1
JKUBOTHBIX, PACTCHUI
41 | HaHOTEXHOJOTHH B OMOJIOTUN M METUITNHE 1
Pa3znen 8. KusHeHHBbII UK KIeTKH 6 Bubnunoreka [TOK
42 | JKusHeHHBIA QUK KIETKE 1 https://urok.apkpro.ru/
43 | Marpuamsiii cnmres JHK 1 POIII https://resh.edu.ru/
bu6mmoteka [IOK
44 | Xpomocowmsl. JlabopaTopHast paboTa 1 https://urok.apkpro.ru/
«M3y4eHne XpOMOCOM Ha FOTOBBIX POII https://resh.edu.ru/
MHKpOTIpenapaTax»
45 | Jlenenne KIEeTKH — MHTO3 1
46 | Tunsl kneTok. KapnoknHes M HUTOKUHES. 1
JlabopaTtopHnas pabora «Habmonenune
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 | Perymsauus »KU3HEHHOTO IMKJIA KIIETOK 1
Pasznen 9. Crpoenne n pynkuun 17 bubsmoreka [IOK
OpraHu3MoB https://urok.apkpro.ru/
48 | OpranusM Kak eMHOE 1IEN0E 1 PO https://resh.edu.ru/
49 | Tkanu pacrenwmii. JJabopaTopHas padorta 1 Bubmaorexa LIOK
«M3yueHue TkaHe pacTeHUID» https://urok.apkpro.ru/
POIII https://resh.edu.ru/
50 | TkaHU >KMBOTHBIX M YEJIOBEKA. 1
JlaGopaTtopHas pabora «3y4ueHue TkaHen
KUBOTHBIX)»
51 | Oprasnsl. Cucremsl opranoB. JlabopaTtopHas 1
pabora «3yueHne opraHoB LIBETKOBOTO
pacTeHusD
52 | Onopa Tena opranu3smMoB 1
53 | JiBukeHue opraHnu3MoB 1
54 | IMuranue opraHu3MoB 1
55 | IluTanue no3BOHOYHBIX JKUBOTHBIX. 1
[TumeBapuTenpHas cucTeMa 4eJoBeKa
56 | Jpixanue opranusmMoB 1
57 | JpIxaHue m03BOHOYHBIX )KUBOTHBIX U 1
YeJI0BEKa
58 | TpaucmopT BelecTB y OpraHu3MoB 1
59 | KpoBeHocHas cuctemMa Mo3BOHOYHBIX 1
YKUBOTHBIX U YEJIOBEKa
60 | Beimenenue y opraHuzmoB 1
61 | 3ammra y opranusmMoB 1
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62

NMMmyHHas cucreMa 4eaoBeKa

63

PazapakuMocTh U peryisnus y OpraHu3MoB

[EEN

64

I'ymMopanbHas peryssanus U S3HIOKpUHHAS
CHUCTEMA KUBOTHBIX U YEJIOBEKA

Pa3nen 10. Pasmuoskenue u pasBurue
OPraHH3MOB

65

DopMBbl pa3MHOKEHUS OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaboparopHas pabota
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpEnaparax»

S

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

71

Poct u pazButue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE PU3HAKOB CXOJICTBA
3ap0)15m1e1?1 IIO3BOHOYHBIX KUBOTHBIX»

72

PasMHOkeHUE U pa3BUTHE PACTEHUH.
JlabopaTtopHnast pabota «CTpoeHuEe OpraHoB
Pa3MHOKEHHSI BBICIIUX PACTECHHUID)

bubnuoreka [IOK
https://urok.apkpro.ru/
POUI https://resh.edu.ru/
bu6mmoreka [IOK
https://urok.apkpro.ru/
POUI https://resh.edu.ru/

Pa3nen 11. leneruka — nayka o
HACJIEICTBEHHOCTH M H3MEHYHBOCTH
OPraHHU3MOB

73

Hcropus cTaHOBIEHUS U PA3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI T€HETHUKH.
JlaGopaTtopHnas padota «JIlpo3odruiia kak
00BEKT FT€HETUYCCKUX UCCIICIOBAHUI

bu6moreka [IOK
https://urok.apkpro.ru/
POIII https://resh.edu.ru/

Pa3nen 12. 3akonomepnocrn
HACJIeICTBEHHOCTH

10

75

3aKOHOMEPHOCTH HACJIE0BAaHUS IPU3HAKOB.
MonorubpuaHoe cKpeluBaHue.
[IpakTuueckas pabora "U3ydenue
PEe3yIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS

y Ipo30o¢uiibr"

76

]_II/ITOJ'IOFI/ILIGCKI/IC OCHOBBEI MOHOFI/I6pI/I,I[HOFO
CKPCIIUMBAHUA

77

AHaJ'II/ISI/Ip}IIOH_ICC CKpCIIUBAaHUC. Henonxoe
JOMHUHHPOBAHUC

78

JurubpunHoe ckpeuiuBanue. [lpaktuueckas
pabota «M3ydyeHue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI»

79

]_II/ITOJ'IOI"I/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO
CKPCHIMBAHUA

80

CHCHHGHHOC HaCJICAOBAHUC ITPU3HAKOB

81

XpOMO COMHasA TCOpPHA HACICACTBCHHOCTU

bu6moreka [IOK
https://urok.apkpro.ru/
POIII https://resh.edu.ru/
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82 | I'enermka nona 1
83 | 'enotum Kak 1ea0CTHAs cCUCTEMA 1
84 | 'enHeT4ecKuil KOHTPOJIb PA3BUTHSL 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA
Pasnen 13. 3akonomepnocru 6 Bbubnunoreka [{OK
H3MEHYMBOCTH https://urok.apkpro.ru/
85 | U3MeHUnBOCTH MPHU3HAKOB. Buib 1 PO https://resh.edu.ru/
U3MEHYHUBOCTH bubmorexa ITOK
86 | MoaudukanuoHHas H3MEHYHBOCTh 1 https://urok.apkpro.ru/
= POIII https://resh.edu.ru/
87 | BapnanuoHHBIN psit ¥ BapUallMOHHAs 1
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEH
MOTU(DUKAITUOHHONW U3MEHYUBOCTH.
[TocTpoeHne BapualMOHHOTO psifia U
BAPHUALIMOHHON KPUBON
88 | 'eHoTuNIMYeCKasi UBMEHYHMBOCTb. 1
KomOnHaTuBHAsI N3MEHIUBOCTD
89 | MyrannoHHast "3MEHYUBOCTb. 1
[IpakTuueckas padota «MyTaruu y
po30¢ Bl (Ha TOTOBBIX
MUKpOIMpernaparax)»
90 | 3aKOHOMEPHOCTH MYTAllMOHHOTO IpoIlecca. 1
DONUTeHEeTHKA U SITUTeHOMUKA
Pasznen 14. Ienernka yesioBeka 3 bubmorexa IIOK
91 | I'eneruka yenoBeka. [Ipaktuueckas pabora 1 https://urok.apkpro.ru/
«COCTaBIICHUE U aHATU3 POJIOCIIOBHOI POIII https://resh.edu.ru/
92 | MeTo1bl MEAUIIMHCKOM T€HETHKH 1 bubnmorexa LOK
03 | 3madyeHne MEIUIIMHCKOI I'CHETHKH B 1
MPEAOTBPAIICHUN U JICYCHUH TEHETHICCKUX
3a00JICBaHHUH YeJIOBEKa
Pa3nen 15. Cenekuus oprannsmos 4 https://urok.apkpro.ru/
94 | OCHOBHEIE IOHATHS CEJEKIUU. 1 PO https://resh.edu.ru/
JlaGopaTtopHas paborta «3y4eHne copToB
KYJIbTYPHBIX PACTEHUH U MTOPOJ JOMAITHUX
YKUBOTHBIX)»
05 | MeToabl CeNeKIIMOHHOM paboTHI. 1
JlaboparopHas pabota «3yuenue MeTo10B
CEJICKIIUU PaCTCHUI
06 | JdocTtwxkeHus ceneKuu pacTeHU 1 1
KUBOTHBIX. [IpakTHueckas paboTa
«IIprBUBKa pacTeHUI»
97 | CoxpaHeHue, U3y4EHUE U UCIIOJIb30BAHUE 1
T€HETUYECKUX PECYPCOB
Pa3nen 16. Buorexnosorus u 4 POII https://resh.edu.ru/
CHHTeTHYeCKast OMoJIorusi
08 | buorexnonorus Kak Hayka U OTpacib 1
npousBojicTBa. [IpakTuueckas padbota
«M3yueHne 00beKTOB OMOTEXHOJIOTHIY
99 OcHOBHbIE HANIPaBJIEHUSI CHHTETUYECKOI 1

OHOJIOTUU
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100 XpOMOCOMHAs U T€HHASI HHXKEHEPHS 1
101 MeauuuHcKre GHOTEXHOIOTUH 1
102 | Pe3sepensiii ypok. [loBropenue, 00o0meHue, 1 POUI https://resh.edu.ru/

cUCTeEMAaTHU3alus 3HaHUI

TemaTuyeckoe NIIAHUPOBAHUE

yueOHoro npeamera «buosnorus» 11 kiaace
(34 Hexenn, 3 yaca B HeeI10)

Ne Paznen/Tema Koun 20P
n/n 4eCcTBO
qacoB
Pasnen 1. 3aposxkaenue u pa3eutue 4 bubimoreka [IOK
IBOJTIONHOHHBIX MPEICTABJIECHUI B https://urok.apkpro.ru/
GHOIOruN POIII https://resh.edu.ru/
1 | OBomonmonnas reopus Y. Jlapsuna 1 bubmiorexa LHOK
2 | ABmxKymue cuibl S3BOTIONNHU BUIOB 10 Y. 1 https://urok.apkpro.ru/
JapBuny
3 | bopn0a 3a cymecTBoBaHUE, ECTECTBEHHBIN 1 1
HMCKYCCTBEHHBIN 0TOOD
4 | ®opMHUpPOBAHUE CUHTETHYECKOW TEOPUHU 1
SBOJTIOIIH
Pasnent 2. MukposBoaonus u eé 14 POIII https://resh.edu.ru/
pe3yJbTaThl
5 | Drarmsl 3BOIOIMOHHOTO MpoIliecca: 1
MUKPOABOJIIOLUS U MaKPOIBOJIIOLIHSI
6 | llomynsauus — sneMeHTapHasi eIMHUIA 1
9BOJTIOIIH
7 | 3akoH reHeTuyeckoro paBHoBecus Jx. 1
Xapau, B. BaiitnOepra. JlabopaTopHas
pabota «BblIsiBIeHUE U3MEHYUBOCTH Y
ocobeil 0JHOTO BUa»
8 | DiemenTtapHbie HaKTOPHI IBOJFOLUH 1
9 | Oddexr ocHoBatens. IpdekT OyTHLIIOUHOTO 1
TOPJIBITIIKA
10 | Murpauuu. U301 nomyismumii: 1
reorpaduyeckasi, OnoJornyecKas
11 | EcrecTBeHHBI 0TOOP — HAMPaBISIONIUN 1
(hakTOp IBONIOIHH
12 | Honosoii oT6op 1
13 | IIpucnocoOneHHOCTh OPraHu3MOB Kak 1

pe3yabTaT MUKpO3BOJtoINH. JlabopaTopHas
pabota «M3ydyenue apomopo30B u
UAM0aIaNTalui Y pACTEHUH M JKUBOTHBIX)»
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14 | [pumeps! npucocoOIeHUH Y OpraHU3MOB: 1
Mopdoorudeckue, (HU3H0IOrHIECKUE,
OHMOXMMUYECKHUE, TIOBEICHUYECKHUE.
JlaboparopHas padota «IIpucnocoOnenus
OpPraHW3MOB M UX OTHOCHUTEIbHAS
11e71€C000Pa3HOCTH)
15 | Bun, ero xpurepun U CTpyKTypa. 1
JlaboparopHas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»
16 | Crpykrypa Buga 1
17 | BunoobOpa3zoBaHue Kak pe3yabTaT 1
MHUKPOIBOJTIOIAN
18 | CBs3b MUKPOIBOIIONNK U SITUIEMHOIOTUH 1
Pasnen 3. Makpodsomonus u eé 6 bubimoreka [IOK
pe3yJbTaThl https://urok.apkpro. ru/
19 | MakposBomomnus. ITaneoHTONOrNYECKHE 1 POII https://resh.edu.ru/
METO/IbI U3YUYEHHUS DBOJIOLUU bubmorexa IIOK
20 | Buoreorpaduueckne METOIbI H3yICHUS 1 https://urok.apkpro.ru/
SBOJTFOLIHH POII https://resh.edu.ru/
21 | DMOpuonornueckne U CpaBHUTEIHHO- 1
MOP(HOJIOTHIECKHE METO/IBI N3YUCHUS
IBOJTFOITUHI
22 | MonexkynspHO-reHEeTHYECKHE, 1
OMOXMMHYCCKHAE U MAaTEMAaTHYSCKUE METO b
W3YUYCHHSI SBOJTIOIIAN
23 | OO0mine 3aKOHOMEPHOCTH SBOJIIOLIUH 1
24 | AnantuBHas paguanusa. HepaBHoOMepHOCTH 1
TEMIIOB JBOJIIOIHH
Pasnen 4. IpoucxokaeHne U pasBUTHE 15 bubimoreka [IOK
JKI3HH HA 3emJie https://urok.apkpro.ru/
25 | HayuHble rUmoTe3sl MIPOMCXOXK ICHUS KU3HH 1 PO https://resh.edu.ru/
Ha 3emie bubnuorexa [JOK
26 | JloHay4HbIe IPEACTABICHHS O 3aPOKICHUH 1 https://urok.apkpro.ru/
KH3HIL POII https://resh.edu.ru/
27 | OcHOBHBIE 3TaNbl HEOPraHUIECKOH 1
ABOJTIOIIUHU
28 | I'unotessl 3apoKaCHNS KU3HH 1
29 | Ucropus 3emnu u METObI €€ U3yUECHUSI. 1
JlaboparopHas pabota «3yuenue u
OIHMCAHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX
OPraHu3MOBY
30 | HauanbHble 3Tanbl OpraHMYECKOM SBOJFOIUN 1
31 | DBomomEs SyKapuoT 1
32 | OcHOBHBIE 3TaMbI HBOJIIOLUN PACTUTEIBHOTO 1
mupa. [Ipaktuyeckas pabora «3ydeHue
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX
OTJICTIOB)»
33 | OcHOBHBIE 3TaITbI 3BOJIIOLIMH JKHBOTHOT'O 1

MUpa
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34 | OBomrouus XUBOTHBIX. [IpakTnueckas 1
pabota «M3ydeHne ocoOEHHOCTEH CTPOCHHUS
[IO3BOHOYHBIX KUBOTHBIX»
35 | Pa3zBuTue xu3HU HA 3emiie 110 3paM U 1
eproIaM
36 | MaccoBbie BBIMUPAHUST — 3KOJIOTHYECKUE 1
KPHM3HCHI ITPOIIIOTO
37 | CoBpeMeHHBIN IKOJIOTUYECKUN KPU3ZHUC, €TO 1
0COOCHHOCTH
38 | CoBpeMeHHas cucTemMa OPraHu4eCcKoro 1
POIIIOTO
39 | OcHOBHBIE CUCTEMATUYECKUE TPYIIIIBI 1
OpraHM3MOB
Pa3nen 5. Ipoucxoxkaenne yenoBexa — 10
AHTPOMNOreHe3
40 | AHTPOIIOJIOTHSI — HAyKa O YEJIOBEKE 1 Bubaroreka ITOK
41 | Pa3BuTHE NpEICTaBICHUIN O MPOMCXOKICHUN 1 https://urok.apkpro.ru/
qeI0BeKa POUI https://resh.edu.ru/
42 | Mecto yenmoBeKa B CHCTEME OPraHHYECKOTO 1 bubmorexa IIOK
mupa. JlabopaTtopHas pabota «3ydenue https://urok.apkpro.ru/
0COOEHHOCTEH CTPOEHNs CKeJleTa YeIoBeKa, POIII https://resh.edu.ru/
CBSI3QHHBIX C TPAMOXOKIEHUEM))
43 | JIBwKyIine CHJIbl aHTPOIIOTEHE3a 1
44 | CooTHONIEHNE OUOJIOTHYSCKUX U 1
COIHUABHBIX (PAKTOPOB B aHTPOIIOT€HE3E
45 | OcHOBHBIE CTa MU aHTPOIIOTEHE3A 1
46 | ITameoreHeTHKa M MajeoreHOMHUKA 1
47 | DBoaronys COBPEMEHHOTO YEIOBEKA 1
48 | Yenoseueckue pachl. [Ipaktudeckas padboTa 1
«M3ydeHune 9KOJIOTHYECKHUX aaanTaliii
YeJI0BEKa»
49 | MexaucuuIinHapHbIe METOIbI 1
AHTPOTIOJIOTUH
Pa3zaen 6. Dxosoruss — Hayka o 3
B3aMMOOTHOIIEHUSX OPraHU3MOB H
HAOPraHU3MEeHHbIX CHCTEM C
OKPpY:Kalollei cpeaoi
50 | 3apoxuenue u pa3BUTHE DKOJIOTUU 1 bubmuoreka [JOK
51 | Meroasl skonorun. JlaboparopHas pabora 1 https://urok.apkpro.ru/
«M3yueHne METOI0B YKOJIOTHIECKUX PO https://resh.edu.ru/
HCCIICIOBAHUIDY
52 | 3HaueHue SKOJIOTHYECKUX 3HAHUI ISt 1
YyeaoBeKa
Pa3znen 7. Opranusmel u cpena oouTaHuS 9 bubmiorexa [[OK
53 | Dkonoruyeckue GakTophl 1 https://urok.apkpro.ru/
54 | A6uotuueckue dakropsl. CBET Kak 1 POULI https:/fresh.edu.ru/

sKkoJsiorndeckuit paxtop. JlaboparopHas
paboTa «BbIsiBIeHHE TPUCTIOCOOIEHUI
OpPraHU3MOB K BIMSIHUIO CBETa»
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55 | Abuotnyeckue paktopsl. TemmnepaTypa Kak 1
sKoJiorndeckuii axtop. JlaboparopHas
paboTa «BrIsiBIeHHE TPUCTIOCOOICHUI
OPraHU3MOB K BJIMSHHIO TEMIIEPATYPhI»
56 | AGuotuyeckue (akTopsl. BiaxHOCTh Kak 1
sKoJtorndeckuii paxrop. Jlaboparopuas
pabota « AHaTOMUYECKHE 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHMSD
57 | Cpensl oOuTanus OpraHu3MoB 1
58 | buonoruueckue puTMBI 1
59 | Xusnennsie GopMBI OPraHU3MOB 1
60 | Buotnueckue GakTopsl 1
61 | 3HaucHHMEe OMOTHYECKHUX B3aUMOACHCTBHM 1
JUTSL CYIIIECTBOBAHMSI OPTaHU3MOB B CpeJie
oouTaHus
Pa3zaen 8. Dxosorust BuAOB 1 9 bubmoreka [IOK
nonyJastuii https://urok.apkpro.ru/
62 | DKxoJjOorHYecKHe XapaKTEPUCTHKHU MTOMYIISAIUH 1 PO https://resh.edu.ru/
63 | OcHOBHBIE TOKA3aTENU MOMYJISIIIUN: 1 BH6H_HOTeKa HOK
YHUCICHHOCTD, INIOTHOCTh, BO3pAaCTHAs U https.//urolf.apkpro.ru/
R — PBUI https://resh.edu.ru/
64 | OcHOBHBIE TOKA3aTEIU MOMYJISIIIUN: 1
POKIaEMOCTh, IIPHPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHH
65 | Dkosoruueckas CTpYKTypa HOMYJISIUH 1
66 | Jlunamuka NONMYyNALUK M €€ PETYISAIHs 1
67 | KpuBblie pocta YMCIEHHOCTH MOMYJISLIHH. 1
KpuBbie BEDKHBaHHS
68 | Dxonormyeckas Huma Bujaa. JlaboparopHas 1
paboTa «IIpucrnocoOyieHus ceMsiH pacTeHUH
K PacCeICHUIO
69 | Bunx kak cucremMa MmomyJIsiui 1
70 | 3aKOHOMEpPHOCTH TTOBEICHUS ¥ MUT DAL 1
YKUBOTHBIX
Pa3zaen 9. Dxosorus coodmects. 12 bubmiorexa [IOK
DKOJIOTHYECKHE CHCTEMbI https://urok.apkpro.ru/
71 | CoobriecTBO OpraHUu3MOB — OHOLIEHO3 1 POIII https://resh.edu.ru/
bubmuoreka [JOK
72 | DxocucTeMa KaK OTKpbITasi CHCTEMa 1 .
https://urok.apkpro.ru/
73 | KpyroBopoT BemecTB ¥ HOTOK SHEPTHH B 1 PO https://resh.edu.ru/
IKOCHUCTEME
74 | OcHOBHBIE TOKA3aTEIH YKOCUCTEMBI 1
75 | Dxonoruyeckue mupaMuIbl 1
76 | U3MeHeHus cOOOIIECTB — CYKIIECCHU 1
77 | IIpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI O3€EP 1
1 peK. DKOCHCTEMBI MOPEH U OKEaHOB
78 | IlpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI 1
TYHJIp, JIECOB, CTETICH, MyCThIHb
79 | AHTPOTIOTEHHBIE KOCUCTEMBI 1
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80 | Ypboakocucremsl. [Ipaktudeckas padora
«M3ydenue u onucanue ypO0IKOCUCTEMBI
81 | 3akoHOMepHOCTH (POPMHUPOBAHHUS OCHOBHBIX
B3aMMOJCHCTBUI OPraHU3MOB B DKOCUCTEMAX
82 | MexaHu3MBbl BO3JEHCTBHUS 3arPA3HEHUI
Pa3HBIX TUIIOB Ha CYyOOPTraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
Pasnen 10. Buocdepa — riaodanbnas bubmmorexa [IOK
IKOCHCTEMA https://urok.apkpro.ru/
83 | buochepa — obuennaneTapHas 0060109Ka PO https://resh.edu.ru/
3eMITi bubnuotexa [JOK
84 | Yuenue B. 1. Bepuazckoro o 6uocdepe hitps:// urok..apkpro.ru/
85 | 3akoHOMEpHOCTH CyIeCTBOBaHUS OHOChHEepsI POIII https:/fresh.edu.ru/
86 | KpyroBopoTtsl BemecTs u
OMOTEOXMMHUYECKUE TTUKITBI
87 | 3onansHOCTH OMOChHEpHI. OCHOBHBIE OMOMBI
CyIIn
88 | YcroitunBocTh GHocheph
Pasnen 11. Yenosex u okpy:karomas bubnunoreka [IOK
cpena https://urok.apkpro.ru/
89 | Dkonoruyeckue KPU3UCHI M UX IIPUUHHBI POLI https://resh.edu.ru/
90 | BosueiicTBue uenoBeka Ha ouochepy BH6H_H0TeKa HOK
— https://urok.apkpro.ru/
91 AHTpOHOl“eHHvOC BO3/ICHCTBHE Ha PO https://resh.edu.ru/
PaCTUTENbHBIN U )KUBOTHBIN MUP
92 | Oxpana mpupoIbI
93 | OcHOBHBIE TPUHLIUIBI YCTOHYUBOTO
Pa3BUTHSI YEJIOBEUYECTBA U IPUPO,IBI
94 | PanmonanpHO€ MPUPOAONOIB30BaHUE U
COXpaHEHHE OMOJIOTUYECKOT0 pa3Ho0Opasus
3emiu
95 | O606mmenue mo reMe «MUKPOIBOIIONUS U €€
pEe3yIbTaThD)
96 | O6o6menue o TeMe «MaKpOIBOJIOLHS U €€
pE3yIbTaThD)
97 | O606mmenue o teme «IIpoucxoxaenue u
pa3BHUTHE KU3HU HA 3eMIIe»
98 | O6o6menue o Teme «IIponcxoxaeHre
YeJI0BEeKa — aHTPOTIOTEHE3)»
99 | O606meHue o TeMe «IKOJIOTUs — HayKa O
B3aMMOOTHOUIECHUSX OPTraHU3MOBY
100 | O606mmenue mo Teme «Opranu3Msl U cpea
oOUTaHUS
101 | O6oOmenue no TeMe «DKOJIOTHUS BUIOB U
MOIYJIALIAN
102 | O606mmenue mo reme «buochepa —

rio0anbHast SKOCUCTEMAY
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