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oT 17.05.2012 Ne 413 (pen. ot 27.12.2023) «O6 yTtBepxjaeHuu ¢heaepaibHOro
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npuka3za Munnpocsemenus Poccuu ot 18.05.2023 Ne 371 (pen. ot 19.03.2024) «O6
yTBepKJIeHun (denepanibHO 00pa3oBaTEeNbHON MPOTPAMMBI CPEIHEro O0O0IIero
oOpazoBanus»; henepanbHON paboyeil mporpaMMbl CpeIHETo O0IIero 00pa3oBaHus
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(o oTpacusam)».
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IHosicuuTeALHAA 3aNIUCKA

PaGouast mporpamma mo Oumosiorum pa3paboTaHa Ha OCHOBE (eaepabHOMI
paboueil mporpamMMel.

buonorus 3anumaer BaxxHoe mecto. OHa oOecneunBaeT GOPMHUPOBAHUEC Y
oOyuaromuxcs NpeACcTaBIeHU 0 HAyYHON KapTHHE MHpA, paclIupseT U 00001aeT
3HaHUS O JKWBOH TIpHpojae, €€ OTIMYUTSIBHBIX TIPU3HAKaX — YPOBHEBOU
OpraHW3alM¥ W DBOJIIOIIUHU, CO3/aéT YCIOBUS . IMO3HAHWS 3aKOHOB >KHBOU
pUpObI, GOPMHUPOBAHUS (HYHKIIMOHATBLHON IPAMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHoro o0pasza JKM3HHM, OKOJIOTUYECKOTO MBIIUICHUs, II€HHOCTHOTO
OTHOIIEHUS K )KUBOU TIPUPOC M YETOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TAK)KE JJIS PEIICHHS BOCITUTATEIbHBIX H
pa3BHBAIOMIMX 3ajad, COLMAaIM3aluu oOyuaronmxcsa. l3ydenune Ouonoruu
oOecrieuynBaeT YCIIOBHS TUTSI dopmMupoBaHus WHTCIICKTY AJTbHBIX,
KOMMYHHKAITHOHHBIX M WH(OPMAIMOHHBIX HABBIKOB, ACTCTHUYECKON KYJIBTYPHI,
CIIOCOOCTBYET MHTETpAIlUU OMOJOTUYECKUX 3HAHUN C TIPEICTABICHUSIMH U3 APYTHUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (HU3MKHU, XUMUU U reorpaduu. HazBaHHbIe
MOJIOKEHUSI O TMpeJHa3HauYeHUH ydeOHoro mpenmera «buonorus» cocraBmin
OCHOBY IS ONpENEJCHUs TOJIXO0J0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TO0
coJiep KaHusl, MPEICTAaBICHHOTO B TPOrpaMMe 0 OUOJIOTHH.

Ot16op conepxkanus ydebHoro mpeameta «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypOCOOOpPA3HOTO MOAX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyYaroIHMecs: TOJDKHBI OCBOUTH 3HAHWS W YMCHHSI, 3HAUUMBIC IS
dbopmupoBaHusi O00IICH KyJbTYphI, ONPEACISAIONINE aJeKBATHOE TIOBEJCHUE
yeJoBeKa B OKpY»Karolleld MPUPOJAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HH M TIPAKTUYECKON aestenbHOoCcTH. OCco00€ MECTO B ATOW CHCTEME 3HAHHMA
3aHUMAIOT JIEMEHTBI COACPKAHMS, KOTOPBIE CIy>KaT OCHOBOH ISt ()OPMUPOBAHHUS
NPEJCTAaBICHUA O COBPEMEHHOH €CTECTBCHHO-HAYYHOW KapTHHE MHUpA H
IIEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIIOCOOCTBYIONIMX  TI'yMaHU3AIHH
OMOJIOTMYECKOT0 00pa30BaHUSI.

CTpyKTypHupOBaHHE COJIEpKaHUs Y4eOHOTO Marepuajia B IporpamMme IIo
OMOJNIOTHH OCYIECTBICHO C YYE€TOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTIMYUTEIHHBIX OCOOCHHOCTSX KUBOUW MPHUPOJBI, O €€ YPOBHEBOW OpPraHU3AINH U
ABOJTIOITMHU. B COOTBETCTBHM C ATUM B CTPYKType yudeOHOTo mpeameTa «buomorus»
BBIJICJICHBI CIICTYIONTNE COMepKaTeNbHble TMHUA: «bruonorus kak Hayka. Metoapl
HAay4YHOTO To3HaHUs», «KileTka kak Owmonormyeckas cuctemayn, «OpraHu3m Kak
Oononornyeckas cucteman, «CucreMa M MHOTOOOpa3we OpPraHUYECKOTO MHPaAy,
«OBONIOIHS KUBOU TPUPOIB», « IKOCHCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTH.

[lens m3ydyenus yueOHOro mpemmera «buosorus» Ha 0a30BOM ypOBHE —
OBIaJIcHHE  OOYyYalOUIMMHCS  3HAaHUAMH O  CTPYKTYPHO-(QYHKIIHOHATHHON
OpraHM3allii JKMBBIX CHCTEM pa3HOTO paHra W NpUOOpeTeHHEe YMEHUH
UCIIONIb30BaTh ATH 3HAHUS I TPAMOTHBIX JIEHCTBUH B OTHOIICHHH OOBEKTOB
KHUBOM MPHUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTikeHre ey u3ydeHus: yaeOHoro npeaMera «bronorus» Ha 6a30BOM
YpOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIOINX 3a1au:



— OCBOGHHE OOYYArONIMMUCS CHUCTEMBbI 3HAHHK O OWOJOTHYECKUX TEOPHSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTe3ax, NpaBUjiaX, CIyXKalux
OCHOBOM 17151 (popMHUpPOBaHUS NPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa, O METOJax Hay4YHOrOo TIO3HAHUA, CTPOCHUH, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpPraHW3alliud, BBIAAIOITUXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

— QopMupoBaHue y O0OYyYalOIIMXCS TO3HABATENbHBIX, WHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B Mpoliecce aHaiMu3a JAHHBIX O MyTSIX pa3BUTUA B
OMOJIOTMM HAYYHBIX B3TJIAJIOB, MJACH U MOJIXOJO0B K M3YUCHUIO JKUBBIX CUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

— CTaHOBJIGHHE Yy oOydalomuxcs oOmeld KyJabTypbl, (yHKIHOHAIHHOU
TPAaMOTHOCTH, Ppa3BUTHE YMEHUU OOBICHATH U  OIEHWBATH  SIBJICHUS
OKpY>Kalolllero MHpa >KUBOM MPUPOJbl HAa OCHOBAaHUM 3HAHUW M OIBITA,
MOJTYYEHHBIX TIPU U3YYECHUU OHUOJIOTHH;

— QopMupoBaHue y O0OyYalOIIMXCS YMEHUW WIUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHWU B MPAKTUYECKON JESITEIHPHOCTH YeJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUN U arpoOMOTEXHOJIOT Ui,

— BOCHHTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJTOBEKOM >KHUBOU
IMPUPOJIBI, HEOOXOJUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMI0aeHUs
ATUYECKUX HOPM TPH MPOBEJACHUU OMOJIOTUYECKUX UCCIIECIOBAHUI;

— OCO3HAaHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHMM [Ji1 TIOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYPBI, 1J1s1 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PECHHUS;

— TIpPUMEHCHHE NMPUOOPETEHHBIX 3HAHUN M YMEHUM B MOBCEIHECBHOM KU3HU IS
OLICHKH TIOCJICICTBUM CBOEU JEITEIBHOCTH MO OTHOLICHUIO K OKPYKAIOILIEH
cpenae, COOCTBEHHOMY 3J0POBbIO, OOOCHOBaHME U COOJIOJCHHE MEp
npoduiiakTUKY 3a00JI€BaHUM.

Mecmo yuebHoeo npeomema «buonozusny 6 yueonom niame.

VYuebubiii npenmer «buomorus» OTHOCUTCA K 00IIe00pa30BaTeIbHOMY
y4eOHOMY LHMKITY.

O06BEM 00pa3oBaTENIbHOM MPOrpaMMBbI cocTaBisieT 44 yaca, U3 HUX:

TEOPETUYECKUE 3aHATUA — 32 yaca;

ITPAKTUYECKHE 3aHATHS — 12 "acos.

HtoroBas arrectanus mo yueOHOMY mpeaMery «buonorus» mpoBOIUTCS B
dbopme qudpepeHITnpoBaHHOTO 3a4ETa.

VYyeOubiii npenmer «buonorus» wu3ydaercs B TEUEHHUE BTOPOTO Kypca
BTOpOro cemectpa. Bo BTOpoM cemecTpe BBICTABISETCS WTOTrOBasl OLIEHKAa 3a
TEeKYyIIUH ceMecTp, MpoBoaUTCS MudPepeHIUpOBaHHBIN 3a4€T U BBICTABISETCA
UTOTOBas OIICHKA [0 Y4eOHOMY IMPEAMETY.

[Topsimok TEKylIero KOHTPOJS OmpeenseTcss Y4YeOHbIM IUTAaHOM 11O
crienranbHOCTH 54.02.01 Jlu3aiiH (1Mo oTpacisim).

dopMaMu KOHTPOJIA SABJISFOTCS:

— YCTHBIM OIIPOC;



— THUCBMEHHBIN ONPOC;
— BBIIOJIHEHUE MTPAKTUYECKUX 3aIAHUIN HA MIPAKTUYECKUX 3aAHATHUAX;
— TECTUPOBAHUE.

1. Ilnanupyemble pe3yJbTaThl
JIn4HOCTHBIE pe3yabTaThl.

B cTpykType JIMYHOCTHBIX pPE3yJbTAaTOB OCBOECHUs Mpeamera «bHoJorus
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarOUUMUCS POCCUUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOINPENCNICHUI0, Halu4yhe MOTHUBAIlMM K  OOYy4YeHUI0O  OHOJIOTHH,
I[EJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUNW JWUYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUN Pa3BUTUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICJOBBIMH YCTAaHOBKAMH, MPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIMYUE HSKOJOTMYECKOTO0 MpPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «bHOJIOTUsD TOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT IIpOIlIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUsl, pPAa3BUTHsI BHYTPEHHEW MO3UIMU JIMYHOCTH, IIATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY U IPABONOPSAKY, YEJIIOBEKY TPY/Ja U CTapLIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccumiickoint dexpepanuu, mpupoae u
OKPY KaroIIEeH cpeae.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS y4eOHOro mpemmera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOITNXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUN, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE pEAM3alUi OCHOBHBIX HANpPAaBICHUN
BOCIIUTATENBHOU NESITENBHOCTH

I'pasicoanckoe socnumanue:

— c(OpMHUPOBAHHOCTH TPAXKIAHCKOW TMO3ZUIIMHA OOYYAIOMErocss KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

— OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA U
IIPABOIOPSIKA;

— TOTOBHOCTbh K COBMECTHOW TBOPYECKOU NEATETLHOCTH MPU CO3JaHUU yUeOHBIX
IPOEKTOB, PpEIIEHWH YYEOHbIX M TI03HABATENbHBIX 3a/a4, BbIIIOJIHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTh OMPEAETSATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YUYUTBHIBaTh B CBOMX JEHUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOENCTBYS JIFOJIEH C pa3HbIMU YOEKIECHUAMHU, KyIbTYPHBIMHU LIEHHOCTSIMU
Y COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BHIMOJIHEHUS YUEOHBIX,
IIO3HABATEIIbHBIX U MCCIIENOBATENBCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLIEHUS K
MHEHHIO OIIMOHEHTOB IpHU 00CYXJIEHUU CIIOPHBIX BOMPOCOB OHMOJIOTHMYECKOTO
COACP/KAHUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.

Ilampuomuueckoe eocnumanue:
c(hOPMUPOBAHHOCTh POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH, MATPUOTU3MA,
YBOXEHUSI K CBOEMY HapoJay, YyBCTBAa OTBETCTBEHHOCTHM Iiepen PoaunHoi,
TOpPAOCTH 3a CBOM Kpaul, CBOX PonnHy, CBOW S3BIK U KYJbTYpy, IIPOLUIOE U
HACTOsII€e MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;
LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIHUIO U MaMATHUKAM IMPUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;
CITIOCOOHOCTH OLICHUBATh BKJIA]] POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOrMH, TTOHUMAaHUSI 3HAYEHUsI OMOJIOTUU B MO3HAHUU 3aKOHOB MPUPOIBI, B
YKV3HU YE€JIOBEKA U COBPEMEHHOTO OOIIIECTBA;
ujeitHas yOexaEHHOCTh, TOTOBHOCTh K CHOyKeHHI0 M 3amure OTedecTBa,
OTBETCTBEHHOCTbD 32 €T0 CYyA0Y.

LlyxoeHo-npascmeennoe gocnumanue:
OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBECHNUS,
CIIOCOOHOCTh OILIEHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMYUBOTO Oy AyILEro;
OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POAMUTEIAM, CO3JAHUI0 CEMBbU HA OCHOBE
OCO3HAaHHOTO TMPHUHATHS LIEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HaponoB Poccun.

Dcmemuueckoe socnumanue.
ICTCTUYCCKOC OTHOLICHHUC K MHPY, BKIHOYAA IJCTCTUKY 6I>ITa, HAaY4YHOI'O H
TCXHHUYCCKOI'O TBOPUYCCTBA, CIIOpTAa, Tpyda, O6HI€CTBGHHI>IX OTHOHIGHI/IIZ;
IIOHMMAaHHNEC SMOIITMOHAJIBHOI'O BO3ﬂ€ﬁCTBHH JKUBOM NpHUpOAbI 1 ee OE€HHOCTH,
TOTOBHOCTb K CAMOBBIPAKCHHUIO B PA3HBIX BHIAAX HCKYCCTBA, CTPCMIICHHC
IMPOABIIATH KA4CCTBA TBOp‘{eCKOﬁ JINYHOCTH.



Quzuueckoe 6ocnumanus, Gopmuposanue  Kyibmypvl  300p08bsi U

IMOUYUOHAIIbHOCO 6]16120710]1)/1[%}2.'

MOHUMAaHUE W Peasn3alius 30pOBOT0 U O6e30macHOro odpasa KU3HU (370pOBOE
MUTaHWE, COONIOACHNE TUTHCHUYECKUX TMPaBUI W HOPM, COAIAaHCUPOBAHHBIM
PEXHUM 3aHATUN W OTHbIXA, PEryJsipHas ¢u3ndeckas akTUBHOCTB), OEPEKHOTO,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY
U TICUXWYECKOMY 3710POBbIO;

MOHMMAaHWE IIEHHOCTU TPaBUJ  HWHIUBUAYAJIBHOTO M  KOJJIEKTHBHOI'O
0€30MacHOr0 TOBEJCHHUS B CHUTYyallMsAX, YIPOXKAIOIIUX 3JI0POBBIO U >KU3HU
JIIOICH;

OCO3HAHUE TOCJCACTBUI W HENMPHUATHS BPEIHBIX MPHUBBIUCK (yHMOTPEOICHHS
AJIKOT0JIsl, HAPKOTUKOB, KYPEHUS).

Tpyoosoe 6ocnumanue:
TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0TIO0uE;
FOTOBHOCTb K AaKTMBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLMAIBHOU
HaINpaBJICHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSTENIbHO BBITIOJHATh TAKYIO JIEATEIIbHOCTD;
UHTEpPEC K Pa3IMYHbIM cepaM NpodecCHOHATBHON NeATeIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOpP Oyaymield MNpoPeccuu U peain30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;
TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O M CamMOOOpa3oBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU.

IKono2uueckoe 6ocnumaHue:
AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOAE KaK UCTOUHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;
MOBBIIIICHWE YPOBHS DKOJOTHMUECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM HMX BO3MOXHBIX TOCIEICTBUN IS
OKPY>KaIOIIEH Cpebl;
OCO3HaHUE TJIOOAJIBHOIO XapakTepa HKOJOTHYECKUX MpoOJeM U MyTed ux
pelieHus;
CIIOCOOHOCTH UCTOJIb30BATh TPUOOPETAEMBIE MPU U3YUEHUU OMOJIOTUY 3HAHUS U
YMEHHUS TpPU  PEIICHUU  MOpoOJeM, CBS3AHHBIX C  pallMOHAJIBHBIM
IPUPOAOIIOIL30BaHUEM (COONIOAEHUE TIpaBUJI TMOBEAEHUS B IPHUPOJE,
HaIpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHY BHJIOB,
AKOCHUCTEM, OroCchephl);
AKTUBHOE HENPUITUE NEUCTBUM, MPUHOCAIINX BPE] OKPYKAKOUIEH MPUPOIAHOM
cpene, yMEHHE  MPOTHO3UPOBATH  HEOIArONMpHUSATHBIE  JKOJOTHYECKHE
MOCJEACTBUS NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIATh UX;
HaJU4Yue Pa3BUTOrO SKOJIOTMYECKOrO MBIIUICHUS, IKOJIOTUUECKON KYJIBTYpHI,
OmbITa JIEATEeIIbHOCTH AKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHUSI
PYKOBOACTBOBATHCSI UMU B ITO3HABATEIbHON, KOMMYHHUKATUBHOW U COLMAIIBHOM



IIPAKTUKE, TOTOBHOCTM K YYaCTHIO B IIPAKTUYECKOM JEATEIbHOCTU
DKOJIOTHYECKOMN HAIIPABICHHOCTH.

L]ennocmu Hayuno2o no3Hanus:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTUKU, OCHOBAHHOT'O HA TNAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO0 MECTa B MOJUKYJIbTYPHOM
MUDE;
COBEPILECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJIbTYpbl KakK CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IO3HAHUS MUPA;
NOHMMaHHE clneuuPUuKd OHOJIOTMM KaKk HayKH, OCO3HaHUS €€ poiu B
(GbOpMUPOBAHNUN PALIMOHAILHOTO HAYYHOTO MBINIJIEHHS], CO3/IaHUU LIETIOCTHOTO
npescTaBiIeHUs 00 OKpYXalolleM MUpE Kak O €MHCTBE MPHUPO/bI, YEIOBEKA U
oO11ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHHH IpoOiIemM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;
yOEXKIEHHOCTh B 3HAYUMOCTH OHOJIOTUU I COBPEMEHHON UMBUIM3AINU:
o0ecreueHrss HOBOIO YPOBHS pa3BUTHUS MEIMIIMHBI, CO3[aHUE NMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peliaThb pPEeCypcHble MPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BBIXOJa U3 INIOOATBHBIX SKOJIOTMUYECKUX poodiieM
U o0ecnedyeHus IMepexoJa K YCTOMUMBOMY pa3BUTHIO, palMOHAJIBHOMY
UCIIOJIb30BaHUIO0 MPUPOJHBIX pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HY;
3aMHTEPECOBAHHOCTH B MOJYyUYEHUH OUOJIOTHYECKUX 3HAHUM B LIEIISX MOBBIILICHUS
00111e¥ KyJIbTYphl, €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH, KaK COCTaBHOM 4YaCTH
(yHKUHOHATIBHOM TPAaMOTHOCTH OOy4Yaromuxcsa, GopMUpPYyEMON NpPU U3yYEHHUH
Onooruu;
NOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HAHMS JJIs aHaiu3a u
0OBSICHEHUS SIBIICHUN OKPY’KaOIEro MUpa U MPOUCXOIAUINX B HEM U3MEHEHUH,
yMEHHE JellaTb OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE Hay4yHbIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LEJbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTUYECKUE 3HAHWS IS
pelIeHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAIIHX;
OCO3HAHHE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;
FOTOBHOCTh U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUWA MO OMOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



MeTtanpeameTHble pe3yJabTAaThl.
OBjajieHUe YHMBEPCAJbLHBIMH MO3HABATEILHBIMHY J€HCTBUSIMU.

ba3zosvie nocuueckue oeticmeusi:
CaMOCTOSITENIBHO  (OpMYyJMpOBaTh U aKTyalu3upoBaTb  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
UCIIOJIB30BaTh IIPM OCBOCHUM 3HAHUW IPUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CpaBHEHHUs, Kiaccuukauuuv, 00O0OIIEHMS), pPaCKpbIBAThH
CMBICTT OHOJIOTUYECKUX TOHATUN (BBLACNATH MX XapaKTepHble MpPHU3HAKH,
yCTaHaBJIMBATh CBSI3U C IPYTHUMHU IMOHATHSIMH);
ONpEeNeNATh LENH JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JNOCTH)KEHHS, COOTHOCHUTH pPE3yJbTaThl JEATEIBHOCTH C IOCTaBJIECHHBIMU
HEISIMU;
UCIIOJIb30BaTh OMOJOTMYECKUE HMOHATHUA JUIsI OOBsACHEHUS (DAKTOB U SIBJICHUHN
YKUBOU NIPUPOLBI;
CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHAYKTHUBHBIC, JEAYKTUBHBIE, IIO
AHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PaCCMATPUBAEMBIX
SBJICHUAX, POPMYIUPOBATH BHIBObI U 3aKJIFOUEHUS;
IPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JJIsl NPEICTABIICHUS CYIIECTBEHHBIX
CBA3€H M OTHOIIEHWH B H3y4aeMblX OUOJOTMYECKUX OOBEKTax, a TaKxKe
IPOTUBOPEYMI PA3HOTO POJA, BBISIBICHHBIX B Pa3IMYHbIX WH(OPMAIMOHHBIX
MCTOYHHKAX;
pa3pabarbiBaTh IJIaH pEIICHUs NpoOJeMbl ¢ YYETOM aHallM3a UMEIOLIUXCS
MaTepHUaAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN AESATENbHOCTH;
KOOPJIMHUPOBATh U BBIMOJIHATH Pa0OTY B YCIOBHUSX PEATbHOI0, BAPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOJIEM.

basosvie uccieoosamenvckue deticmsusi:
BJIa/IeTh HaBBIKAMU y4e€OHO-MCCIIEOBATELCKON M MPOEKTHON AEATEIhHOCTH,
HaBBIKAMHU  pa3peuIeHus] TpodJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIICHHS MPAaKTHUYEeCKHX 3ajad,
NPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;
UCTIOJIb30BaTh PA3IMYHbBIE BUBI JEATEILHOCTH MO MOIYYEHUIO HOBOTO 3HAHMS,
ero MHTEepPIpEeTaINU, TPEOOPA30BAHHUIO U IPUMEHEHUIO B YUEOHBIX CUTYalUsAX, B
TOM YHCJIE MIPH CO3/1aHUU YUEOHBIX U COLUAIBHBIX MPOEKTOB;
dbopMUpOBaTh HAYYHBINA THIT MBIIUICHUS, BIaJE€Th HAYYHOW TEPMHUHOJOTHEMH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;
CTaBUTh H (POpPMYIMpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHON
JeSITEIbHOCTH U )KU3HEHHBIX CUTYAIIHUIX;
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BBIBJSITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJIM3UpOBATh 3aJayvy,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHMs, HAXOAUTh apryMEHTBI I JO0Ka3aTeIbCTBA
CBOUX YTBEPXKICHUN, 3a1aBaTh I1APAMETPHI U KPUTEPUH PEILLICHHUS;
aHAJIM3UPOBATh IIOJYYCHHBIC B XOJI€ PELICHUS 3a/1a4d PE3yJbTaThl, KPUTUYECKU
OLICHUBATh UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHUSIX;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
OCYIIECTBIISATh II€JICHAIIPABJICHHBIM MMOUCK TepeHoca CPeiCcTB U Ccroco0oB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO 0O0JacTu
KU3HENEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEIararb OPUTHHAIbHBIE MOAXOJbl U PEIICHMS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTepPHATUBHBIC PEILICHUSI.

Paboma c ungopmayueii:
OPUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MHPOpMALMH (TEKCTE Yy4eOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHON JHTEepaType, OHMOJIOTHYECKHX CJOBapsAX |
CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaTM3upoBaTh
nHOOPMAITUIO PA3TUYHBIX BUIOB M (GOpPM TIPEACTABICHHS, KPUTHUYCCKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD;
dbopMyIUpOBaTh 3amPOCHl M MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U
oTOope bronmornyeckoi nHPopMaIuu, HEOOXOIUMOM I BBITIOTHEHUS YUEOHBIX
3a/1ay;
npuoOpeTaTh OMBIT HCIONB30BAHUSA HHPOPMAMMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHH, COBEPIICHCTBOBATh KYyJIbTypy aKTUBHOTO HCIOJb30BaHUS
pa3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaIbHYIO  (opmMy  mpencTaBlieHUS
ouosiorndeckor HHpopMaruu (cxeMbl, Trpaduku, aUarpaMMbl, TaOJHIIGI,
PUCYHKH U APYToe);
UCIIONIb30BAaTh HAYUYHBIM S3bIK B KA4eCTBE CpEACTBA npu padbore ¢
ouonornueckor wuH(MOpMalNMend: TPUMEHATh XUMUYECKUE, (U3HUECKUEe W
MaTeMaTHYeCKHUe 3HAKW U CUMBOJIBI, (OpMyIibl, aO0OpeBHATYPY, HOMEHKIATYDY,
UCIIONb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaTJISAHOCTH;
BJIAJI€Th HABBIKAMHU PACO3HABAHUS U 3aIIUTHI HHGOpMALMK, HHPOPMALIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIME KOMMYHHUKATHBHBIMH JeHCTBUSIMU
Obwenue:
OCYIIECTBJISTh KOMMYHHUKAIIMHN BO BCeX cdepax KU3HU, aKTUBHO YYaCTBOBAThH B

JMajore WM TUCKYCCHH TI0 CYIIECTBY OOCYyXK/1aeMOW TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJECHUSI OTHOCUTEIILHO BBIMOJHEHUS MTPEIIaracMou
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3a/1a4y, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMM JPYTUX YUACTHUKOB
JAaJiora Uin IUCKYCCUN);

pacmo3HaBaTh HEBepOATbHBIE CpEeACTBA OOIIEHWS, TOHWMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MIPEANOCHUIOK BO3HUKHOBEHHSI KOH(MIUKTHBIX CUTYAIHi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJETh PA3IMYHBIMU crioco0amMu OOIIEHUS W B3aUMOJCUCTBUS, MOHMMATD
HaAMEpEeHUusi JpPYyTuX JIIOeH, MpOSBIATh YBAXKHUTEIbHOE OTHOIIEHHE K
coOeceTHUKY U B KOPPEKTHOH (hopMe (popMyIupoBaTh CBOU BO3paKEHUS,
pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

Coemecmuas 0esimenbHOCb.
MOHMMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJIUBUIYATHHOU
paboThl  MpU  pEHICHUH  OMOJIOTHYECKOM  mpobsieMbl, 0OOCHOBBIBATh
HEO0OXOIMMOCTh MPUMEHEHHUS IPYMIOBBIX (HOPM B3aUMOJEHCTBUS TIPU PEIICHUH
y4eOHOM 3a/1a4u;
BBIOMpATh TEMAaTHUKy U METOJIbI COBMECTHBIX JEUCTBUN € Y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;
NpUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh JCHUCTBUA MO €€ JOCTHKEHUIO: COCTABJIATH IUJIAH JICWCTBUMA,
pacnpenensaTh pojid ¢ y4€TOM MHEHUNM yYaCTHUKOB, OOCYXKIaTh PE3yJbTaThbl
COBMECTHO pabOTHI;
OIICHMBATh KaYyeCTBO CBOETO BKJIAJa U KAXKJOTO YYaCTHHKA KOMAHJIbI B OOIIHA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
npearatb HOBBIE IIPOEKTHI, OLIECHMBATh MJAEHM C TO3UIUU HOBHU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYMMOCTH,;
OCYIIECTBJISITh TO3UTHUBHOE CTPATETUUECKOE TMIOBEICHUE B  Pa3IMUYHbBIX
CUTYAIUSX, POSIBIISATH TBOPUECTBO U BOOOPAKCHHE, OBITHh HHUITHATHBHBIM.

OBJ'IaIleHHe YHUBEPCAJIBHBIMU PETYJIATHUBHBIMHA HeﬁCTBHHMH.

Camoopeanuzayus.:
UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBIICHUS MPOOJIEM U UX PEIICHHUS
B KU3HEHHBIX U YUYCOHBIX CUTYaLIUSX;
BEIOMPATH HA OCHOBE OMOJIOTHYECKUX 3HAHHM I1EJICBBIC U CMBICJIOBBIC YCTAHOBKH
B CBOMX JICWCTBHSX M IMOCTYNKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;
CaMOCTOSITENIBHO OCYIIECTBIISATh MO3HABATENbHYIO JEATEIIBHOCTh, BBISBIATH
npoOiemMbl, CTaBUTh U (QOPMYyJIHpPOBaTH  COOCTBEHHBbIE  3a7aud B
00pa3oBaTeNbHOM AESITENIbHOCTU U )KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITEJIbHO COCTaBIIATH TIJIaH PEUICHUS MPOOIEMBI C YUETOM HMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;
JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;
pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHUI;
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— JIe7aTh OCO3HAHHBIA BHIOOP, apTYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

— OIICHUBATh NPUOOPETEHHBIN OMBIT;

— c1nocoOcTBOBaTH (POPMUPOBAHUIO U MPOSBICHUIO IIIUPOKOHN IPYAUIIMHU B Pa3HbIX
00J1acTsIX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KyJIbTYPHBIM
YPOBEHb.

Camokonmponn:

— JaBaTb OLICHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTUBBI B IESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEIIAM;

— BJIJIETh HABbIKAMHU MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, HUX pPE3yJIbTaTOB U OCHOBAaHMW,
UCIIOJIb30BaTh MPUEMBI pediieKCUM [JIs1 OLUEHKH CUTYyallud, BbIOOpa BEPHOTO
pelieHus;

— YyMEThb OLICHUBATh PUCKU U CBOCBPEMEHHO NPUHUMAThL PELICHUSA @0 HX
CHIKCHUIO;

— IIpUHUMATh MOTHUBBl M apryMeHThbl JAPYTUX I[IPU AaHaAIU3E pe3yIbTaTOB
JESTEIBbHOCTH.

llpunamue cebs u opyaux:
— TMPUHUMATH ce0s, TOHUMAsi CBOM HEJAOCTATKH U IOCTOMHCTBA;
— TMPUHUMATh MOTHBBI M AapPTyMEHTBHl JPYTUX TPHU aHAIU3E PE3yJbTaTOB
NeSTeTbHOCTH;
— TMpU3HABaTh CBOE MPABO M MPABO APYTHX HA OIIUOKH;
— Ppa3BUBATH CIIOCOOHOCTH TOHMMATh MU C TTO3HUIIMH IPYTOTO YeTOBEKA.

IIpenmeTHbIe pe3yJIbTATHI.

[IpenmeTHble pe3yabTaThl OCBOEHUS YyueOHoro mpeamera «buonorus»

JOJDKHBI OTPAXKaTh:

— c(hopMHpPOBAaHHOCTH 3HAHUN O MECTE€ W POJM OMOJOTHUH B CHCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCHICKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIMOHATBHON
TPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1a4;

— yMEHHE PACKphIBATh COJIEP)KaHNE OMOIOTHYECKUX TEPMHUHOB U TIOHSATHH: )KU3Hb,
KJIETKa, OpraHu3M, MeTabonmm3M (0OOMEH BEHIECTB U MPEBpAIICHUE YHEPIHH),
roMeoctas (caMOperyJisilivsi), YpPOBHEBas OpTaHU3AIMs JKUBBIX CHCTEM,
CaMOBOCIPOM3BeIcHHE (PETPOIYKIUs), HACIEACTBEHHOCTh, H3MEHYHBOCTD,
pPOCT W pa3BUTHE, BHUJ, MOMYJSAIUS, TCHOMOH/, SBOONMS, JBIKYIINE CHUIIBI
((axTOpBI) PBOMIONMHN, MPUCITOCOOJIECHHOCTh OPTraHU3MOB, BHI000pa30BaHUE,
9KOJIOTHYECKUE (PAKTOPBI, SKOCUCTEMA, TPOYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
IENY MTUTaHUs, YKOJIOTHIECKas TupamMuaa, OnoreoreHos, onocdepa;
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yMEHHE Hu3JlaraTb OHOJIOTUYECKHWE TeOopuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJbHAs J0rMa MOJIEKYJsipHOM Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H.J. BaBunosa) u yuenus (0 meHTpax MHOTOOOpas3us u
IIPOUCXO0XKIEHUS KYJIbTYpHbIX pactennid H.W. BaBuiosa), onpenensiTe rpaHULbl
UX TOPUMEHHMOCTH K JKUBBIM CHCTEMaM, OHOJIOTUYECKHE TEOpUHU
(oBomronmoHHass Teopust Y. JlapBuHA, CHHTETHMYECKash TEOPUsS HBOJIIOLNH),
3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxojcrea K.M. bapa, uepenoanus
TJIaBHBIX HallpaBiieHu u myTei aBomonuu A.H. CeBepiioBa, yueHust o ounocdepe
B.. Bepnajackoro), ompeaensaTh TpaHUIBI HUX MNPUMEHUMOCTH K KUBBIM
cucTeMam;

yMEHHE BJaJIe€Th METOJaMH HAay4HOTO MO3HaHUs B OMOJIOTHUU: HAOIIOJEHUE U
ONMCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alys U MPOBEIACHUE
OMOJIOTMYECKOT0  JKCIEPUMEHTa, BBIIBM)KEHUE TUIOTE3bl,  BbISBICHUE
3aBUCHUMOCTH MEXIYy HCCIENyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOJIyYEHHBIX
PE3yIabTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHITHI, TEOPUNA U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKH BHUPYCOB, KIETOK MPOKApPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoLIecCOB: OOMEHA BEIIECTB U MPEBPAIIEHUS] SHEPTUH B KIIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO U HHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MUTO03a, Melo3a,
OIUIOAOTBOPEHUS, PA3MHOKEHHs, HWHAUBUIAYAIBHOIO PpA3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKM CTPOEHUS OHUOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOIMYJSLUUN, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOU
WU3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa, BU1000pa30BaHus,
MPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS JKOJOTUYECKUX (DAKTOPOB Ha
OpraHu3Mbl, II€pEHOCa BEIIECTB M IOTOKAa DSHEPrUM B HIKOCUCTEMAX,
AHTPOIOT€HHBIX M3MEHEHUH B 3KOCHCTEMAaX CBOEH MECTHOCTH, KpPyroBOpOTa
BEIIECTB U OMOTEOXUMUYECKUX IIUKIIOB B Onocdepe;

YMEHHE MPUMEHSTHh IOJIyYEHHbIE 3HAHUS JUIsl OOBACHEHUS OMOJIOIMYECKHUX
IIPOLIECCOB U SIBJICHUM, JUIsl IPUHATHS IPAKTUYECKUX PELICHUI B IOBCEAHEBHOM
KU3HU C LeNblo o0ecrieueHuss Oe30IacHOCTH CBOETO 370pPOBbs M 370POBBS
OKpYXaroIMX JIIOJEH, COONIONEHHUS HOPM TIPaMOTHOIO TIOBEJIEHUS B
OKpYy>Karolllel MpUpOAHON cpejie, MOHMMaHUE HEOOXOJUMOCTH UCTOJIb30BAHUS
JOCTHKEHUN COBPEMEHHON OMOJIOTMHM M OMOTEXHOJIOTUN JI1 PallMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHME pEeIIaTh JIEMEHTapHbIE TEHETUUECKUE 3a]Jaul HA MOHO- U IUTHOpUAHOE
CKpELIMBaHHUE, CLEIJICHHOE HacCJIeI0BaHUE, COCTAaBJISATH CXEMBI
MOHOTMOPH/IHOTO CKPEIMBaHUs AJIs IPEICKa3aH!sl HaclIe10BaHUs IIPU3HAKOB y
OpPraHU3MOB, COCTAaBJIATh CXEMBI IIEPEHOCA BEILECTB U YHEPTUU B DKOCUCTEMAX
(enu nuTaHus);

YMEHHE BBIMOJHATh J1a00paTOpHble M MPaKTUYECKHUE paboThl, COOJIIOIAThH
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;
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— yMEHHE KPUTHYECKH OICHHBaTh M HUHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTHYECKOTO COJACPIKAHMSI, BKJIIOYAIONIYI0 TICEBAOHAYYHBIE 3HAHUS U3
pa3iMuYHBIX MCTOYHHUKOB (CpeACTBa MaccOBOW HH(OpMAIUHM, HAyYHO-
HOIYJISIPHbIE MaTE€PHUalibl), STUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIIEI0BaHUN B
OuonoruM, MeAulMHE, OWOTEXHOJOTHH, paccMaTpuBaTh  IJI0OAJbHBIC
HKOJIOTUYECKUE IPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOILIECHHUIO K
HUM COOCTBEHHYIO MO3UITHUIO;

— YMEHHE CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEHHSs, 00001ast
OMOJOTMYECKYI0O HMH(POPMALIMIO U3 HECKOJBbKUX HCTOYHUKOB, T'PaMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OHOJOTHH.

2. Conepxanne yueOHOro nmpeamera

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (pusiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ouosnoruu B popMUpOBAHUU COBPEMEHHOM HAy4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTtonabl NO3HaHUS KUBOW PUPO/AbI (HAOTIOIEHUE, SKCIIEPUMEHT, OTICaHUE,
U3MEpeHHe, KiacCU(pUKaLMs, MOJAEIMPOBaHUE, CTaTUCTHYECKas o0padoTka
JTAaHHBIX ).

Jlemoncmpayuu:

llopmpemwvi: Y. apBun, I'. Mennens, H.K. Konbos, /Jx. Yorcon nu @.
Kpuxk.

Tabauysl u cxemvt: «MeTOBI TO3HAHUS JKUBOUW TIPUPOIBI.

Jlabopamophwie u npaxmuyeckue pabomol:

[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHue pa3lIWyHBIX METOIOB TPH
W3YUYECHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMS.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTimyane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CBoiicTBa OMOCHCTEM U X pazHooOpa3ue. Y pOBHU OPraHU3aUA OMOCUCTEM:
MOJICKYJIIPHBIM, KJIETOUHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKHUH ), OMOChEpPHBII.

Jlemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHbBIC TIPU3HAKH KU3HUY, « YPOBHHU OpraHU3alluu
KUBOU TIPUPOBDY.

Obopyoosanue: moodens monexkynsl JJHK.

Tema 3. XuMHYeCKHUH COCTAB M CTPOCHHUE KJIETKH.

XUMHYECKHN COCTAB KJIETKU. XHMUYECKHE JJIEMEHTBI: MAaKPOJIJIEMEHTHI,
MHKPO3JIEMEHTHI. BOJ1a 1 MUHEpAJIbHBIE BEIIECTBA.
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@OyHKIMM BOJBl W MHUHEpaJbHBIX BemlecTB B Kierke. [lomnepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u crpoeHne 0enkoB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumebie 1 3aMEHUMBIE aMUHOKUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl ~O€JIKOBOW MOJIEKYJbl (TIepBUYHAS, BTOpHUYHAS, TPETHYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoHcTBa OeikoB. buonormueckue
GyHKIIUM OETIKOB.

depmeHTHl — Ouosornueckue Karanuzatopbl. CrtpoeHue ¢depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. BuTaMuHBIL.
OTanunst PepMEHTOB OT HEOPTaHUYECKUX KaTaIN3aTOPOB.

YrneBoawsl: MoOHOcaxapuabsl (TVIFOKO3a, pubo3a W JAe30KCUprbd03a),
aucaxapuibel  (caxaposa, JakTo3a) MW THosiMcaxapuiibl - (Kpaxmall, TJIMKOTEH,
LEeJUTI0103a). bruonornyeckue GyHKIIMU YTI€eBOIOB.

Jlunuaet:  Tpurmuuepuabl, Qocdomunuasl, crepousasl. [ uapoPUITBHO-
ruapodoOHble  cBoiicTBa. buomornueckue dynkumu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB U JIMIHUIO0B KaK UCTOYHUKOB YHEPTHUHU.

Hyxneunnoseie kucnmorel: JIHK wu PHK. Hyxkmeorunsr — MoHOMEpSHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJIHK. Ctpoenue u ¢pynkiuun PHK.
Buaer PHK. AT®: ctpoenue u GyHKIUN.

[uronorus — Hayka o kietke. Knertounas teopus — npuMep B3anMOIEHCTBUS
uaen v (paKkToB B HAYUYHOM MO3HAHUU. METOIbI U3YUYEHUS KIETKHU.

Kierka kak nenoctHas xuBasi cucrema. OOLue NpUu3HaKU KIIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renetnmdeckuil ammapaT, cucrema
cuHTe3a Oeka.

Tunel KIETOK: 3yKapuoTHUecKass M MNpokapuoTudeckas. OcoOeHHOCTH
CTpOECHHS TpoKapuoTHUeckor kieTku. Kierounas ctenka Oaktepuii. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
I'pUOHON KIICTKH.

IToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TJIMKOKAJIMKC, UX
dbyukiuu. [1nasmaTnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opranounbl. OnHomeMOpaHHbie opraHounabl kieTku: IIIC, anmapar I'onbmxu,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOWJbl KIIETKW: MHUTOXOHIPHUH, ILJIACTUIIBI.
[Ipoucxoxknenne MUTOXOHIApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHOWJbl KJIETKH: PHOOCOMBI, KIJIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. QYHKIIMU OPTaHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslil HeHTp KiaeTku. CTpoeHue sipa: siaepHas 000I0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

Jemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneitaen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K.M. bap.

Huazpammer:  «PacipenesieHue XUMHYECKHUX JOJIEMEHTOB B  HEKHBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IIPUPOAEY.

Tabnuyer u cxemwvi: «llepuoandeckasi Tabivila XUMHUYECKUX JJIEMEHTOBY,
«CTtpoeHne MoJIeKyJIbl BoAb», «bruocunres 0enka», « CTpoeHHE MOJIEKYJIbI OelIKay,
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«Ctpoenue pepmentay, «Hyknennobie kuciaotel. JJHK», «Ctpoenne monekybl
AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue XKUBOTHOU KIETKW»,
«CTpoeHHE pPACTUTENBbHON KIETKW», «CTpoeHHEe TNPOKAPUOTHUECKON KIETKIY,
«CTpoeHue sapa KIETKn», « YTIIEBOABDY, «JIumuasn.

ObopydosaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jsi MPOBEACHHUS
HAOIO/ICHUH, W3MEpEeHUil, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

Jlabopamopnvie u npakmuyeckue pabomaoi:

Jlaboparopuas pabota Ne 1. «/3yueHue KaTaJuTUUECKON aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

Jlaboparopuas pabdota No 2. «M3yueHuwe CTpPOECHHSI KJIETOK pPaCTeHUM,
KUBOTHBIX W OaKTepUi MOJ MUKPOCKOIIOM HAa TOTOBBIX MHUKpOIIpEenaparax U uX
OMHCAHUE.

Tema 4. /Ku3HeesATeJIbHOCTb KJIETKH.

OOmeH BelecTB, WK METa00IM3M. ACCUMILISINS (TUTACTHYECKUI 0OMEH) U
JTUCCUMUJTISIIIUSA (PHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTtabonm3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUM B TMOHUMAaHUU
MeTabor3ma.

Tumnber oOMeHa BelecTB: aBTOTpOo(dHBIN U rerepoTpodHbIii. Poiabs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas W TeMHOBas ¢a3bl (QorocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTH (HhoTOCMHTE3a. 3HAUECHUE (POTOCUHTE3A MJI JKU3HU
Ha 3emiie. BiausiHue yciioBuil cpefpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJBbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEMOCHUHTE3UPYIOIe OakTepruu. 3HaUeHNEe XEMOCHHTE3a AJIs
YKW3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BeliecTB, BbIICICHUE U
aKKyMYJUPOBAHHE SHEPTUH B KIJIETKE. DTaIbl JHEPreTUIECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KuciopomHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakuun w™arpuunoro cuHte3a. ['enernueckas wuHdopmanus u JIHK.
Peanuzanus reHetuyeckoil MHPoOpManuu B KJIETKe. ['@HeTUYECKH KOJ M €ro
cBoiictBa. Tpauckpunims — Matpuunslii cuate3 PHK. Tpancismus — 6uocunres
Oenka. Ortamnbl TpaHciasuumu. KoawpoBaHue aMuHOKUACIOT. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HM — BUpychl. Mictopust otkpeitus Bupycos (.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS U JKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodarn. bonesnn pacTteHmid, >KWBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenoreka (BHY) — Bo3Oyautens CIIM/Ia.
OOparHast ~ TpaHcKpumiusi, peBepraza U  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, [[.1. UBanosckuii, K.A. Tumupsses.
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Tabnuyvt u cxemol: «Tunbl nuTaHusy, «Metabouzm», «MHUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuates», «Ctpoenue JIHK»,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIN Uk Bupyca CIIN/a,
Oakrepuodaray, «Pemmukarus JTHK.

Obopydosanue: monenu-anmaukanuu «Yasoenue JJHK u tpanckpunmmsy,
«buocunTes 6enkay, «CTpoeHue KISTKN», MOJienb cTpyKTypbl JTHK.

Tema S. PasMHOKeHHe M1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounblii MK, WM KU3HEHHBIM LMK KiIeTku. MHTepdasza u MUTO3.
[Ipormecchl, mpoTekatome B uHTep(daze. Persukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HAa0Op — KapHOTHIL
JIMnmonaHei M TalvIOMAHBIM ~ XPOMOCOMHBIE ~ HaOOphl.  XPOMAaTHU/IBI.
[{uTosiorMUeCKHEe OCHOBBI PAa3sMHOKEHUS W  HWHIUBUIAYAJIbHOIO  pPa3BUTHUA
OPTaHU3MOB.

Henenue knetkun — muto3. Ctaguu muto3a. IIporeccel, mpoucxoasime Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKNI CMBICT MUATO3A.

[Iporpammupyemasi rubesb KJIETKU — aromTo3.

dopMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrosoe u mosoBoe. Buabl Oecronoro
Pa3sMHOXKEHUA: JEJIEHUE HAABOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BET€TaTUBHOE pa3MHOXEHUE. VICKYCCTBEHHOE KJIOHUPOBAHUE
OPTraHU3MOB, €T0 3HAYEHHUE JJIsI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Cragum menosa. [Iponeccel, mpoucxoasmme Ha CTaausIX MeEMo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3Ha4YEHUE MeHo3a.

['ameTtorenes — mporecc oOpa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBble >xene3bl: CeMEHHUKUA M sSuYHUKA. OOpa3oBaHHE W Pa3BUTHE IOJIOBBIX

KJIETOK — rameT (CrepMaro30ui], SHUIIEKIeTKa) — CHepMaToreHe3 W OOTEeHE3.
OcoOEHHOCTH CTPOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. Omiog0TBOpEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIIBHOE pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npoOJieHue, racTpyJtusinus, opraHorene3. lloctamOpuonanbHOE pa3zBuThe. TUIbI
MOCTAMOPUOHANBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JIUYMHOYHOE). BiusiHue
Cpenpl Ha Pa3BUTHE OPTaHU3MOB, (HAKTOPBI, CIIOCOOHBIC BBI3BHIBATH BPOXKICHHBIC
YPOJICTBa.

Poct u pasButrne pacteHuil. OHTOr€HE3 LIBETKOBOI'O PACTEHHS: CTPOCHHE
CEMEHU, CTAJIUU PA3BUTHSL.

Jlemoncmpayuu:

Tabnuyvr u cxemvli: «DOpMBl PA3MHOKEHHS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «J/lemenue kieTku Oaktepuit»y, «CTpPOCHHE TIOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMb», «Knerounsrii mukm», «Pemnmukanus JJHK», «Mwutos»,
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«Meiio3», «lIpsmoe u Henpsimoe pa3BuTHEY, «l'aMeToreHe3 y MIEKOMUTAIOMINX U
yenoBekay, «OCHOBHBIEC CTaIMM OHTOTEHE3a.

Obopyoosanue: ~ MHKPOCKOI,  MuKponpemnapatel  «CriepMaTro30uibl
MJICKOITATAIOLIECTOY, «SMIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kieTkax
KOpeIIKa JIyKa», MarHUTHas MOJENb-aluiuKanus «Jlenenue KIeTku», MOIeINb
JTHK, monens Metada3Hoi XpOMOCOMBI.

Jlabopamopuvie u npakmuyeckue pabomaoi:

JlaGopatopHas pabora Ne 3. «HaOmromeHnue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopatopHas pabotra Ne 4. «M3yueHuwe CTpOeHUs TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3a1aum reHeTUKU. VIcTOpUs pa3BUTHS T€HETUKU. POJIb MTOI0T A
1 SMOPHOJIOTHH B CTAaHOBJICHUU T'C€HETUKH. BKiIaa pOCCHHUCKHUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKU. MeETOIbl TEHETHUKH (THOPHIO0JIOTHYCCKUM,
IIUTOTCHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUi). (OCHOBHBIE TI'€HETHYECKHUE
MOHATHSA. [ eHeTnUecKkass CHMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIMBAHUN.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, YCTaHOBJIEHHbIE I'. Menaenem.
MoHoruOpuHOe CKpellMBaHWEe. 3aKOH €IWHO0Opa3us THOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PaCIICIUIEHUS NPU3HAKOB. | nnoresa
YUCTOTHI raMeT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpunHoe  CKpeluBaHWe. 3aKOH  HE3aBUCHMOIO  Hacjel0BaHUs
npu3HakoB.  llUTOoreHeTHMYECKHE€  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUA.
AHanusupytoliee ckpenpanue. Mcnonp30BaHne aHaIu3uPYIOUIETO CKPEIIMBAHUS
JJIs1 OIPEICJICHHS] TEHOTHIA OCOOHU.

CuernieHHOe HacjeioBaHue nmpu3HakoB. PabGora T. Moprana mno
CLICTUICHHOMY HAacCJICIOBaHUIO T€HOB. HapyleHnne cuerieHus reHoB B pe3ysbTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPHUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'enetuka nona. XpoMOCOMHOE ONpEAEICHUE 110J1a. AyTOCOMBI U TIOJIOBBIC
XpOMOCOMBI. ['OMOramMeTrHele W TeTeporameTrHbie opraHu3Mbl. HacienoBanue
MIPU3HAKOB, CIETUICHHBIX C MOJIOM.

M3MEHYUBOCTb. Bunpr U3MEHUMBOCTH: HEHACJICJICTBEHHAs u
HacJIeACTBeHHasd. Ponbp  cpeapl B HEHACHEACTBEHHOW  W3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapwamvoHHBIH psia U
BapuanuoHHass kpuBas. Hopma peakumn npusHaka. KonndecTBeHHblE W
KaueCTBEHHBIC TMPU3HAKKM W WX HopMa peaknuu. CBOHCTBa MOIU(MDUKAITMOHHOU
U3MEHUYHMBOCTH.

HacnencrBenHas, WM TeHOTHIIMYECKAs, W3MEHYMBOCTH. KoMOMHATHBHAsS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOMHATHUBHOMU
W3MEHYUBOCTU. MyTalimoHHass U3MEHUUBOCTh. Kitaccudukanyst MmyTaiuii: TeHHbBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHBI MyTaliuii. MyTareHHble (aKTOpPHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HaclieACTBeHHOM n3MenurnBoctu H.M. BaBuosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUHUBOCTb.
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I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYECKUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIEHNE TEHOTHIIA!
MTOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T11P-ananu3a. HacnenactBennble 3a0ojieBaHMs 4YeEIOBEKAa: TI'CHHBIE OOJIC3HH,
OO0JIe3HN C HACJEACTBEHHOW MPEApacIoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PUIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B TIPEJOTBPAICHUHY U JICYCHUN T€HETUUECKUX 3a00JIeBaHUM YeIoBEKa.

Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YUerBepukos, H.B.
Tumodees-Pecosckuii, H.J1. BaBunos.

Tabauyvr u  cxemwvl:  «MOHOTHOpUIHOE  CKpEIIMBAaHHE W  €T0
ATOIE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOTeHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHoe  CKpelIrBaHUEY,
«uTomornueckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUsI, «Meiio3»,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl pACTEHUM,
KUBOTHBIX W 4e€JIOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIUIEHHOTO ¢ mojom», «Kapuotunsl dYenoBeka U KUBOTHBIX», «Buabl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUMBOCTHY, «HacnemoBaHue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», «MyTallMoHHas: U3MEHYHUBOCTHY.

Obopydosanue: MoJenu-anIukanuu «MOHOTHOPUAHOE CKpEIMBaHUEY,
«Henonxnoe nomuHupoBaHue», «JurnbpunHoe ckpemuBaHuey», «llepekpéct
XpPOMOCOM», MUKPOCKOII 1 MUKpoTpenapart «lpo3oduinay (Hopma, MyTauu (opmbl
KPBUIbEB M OKPACKH Tela), repodapuii «I'opox moceBHOM.

Jlabopamophvie u npaxmuyeckue pabomoi:

Jlabopatopnasi pabora Ne 5. «M3yueHue pe3ysnbTaToB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIIUBaHUS Y IPO30(HIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopatopHas padota Ne 6. «3ydenne MoaupuKamoOHHON N3MEHYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOIN.

JlabopaTtopHasi pabota Ne 7. « AHanu3 MyTanuil y Apo30(uibl Ha TOTOBBIX
MHUKpOIpenapaTax.

[Ipaktnueckass pabora No 2. «CocraBieHHME W aHalW3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuysi Kak HayKa W MPOIECC. 3aPOXKICHUE CENIEKIMU U JOMECTUKAIIUS.
Yuenne H.W. BaBunoBa o nieHTpax mpoOMCXOXKACHUS U MHOTOOOpa3us KyJIbTyPHBIX
pacteHuit. LleHTpbI MpOUCX0XKACHUS JOMAIIIHUX KUBOTHBIX. COpT, MOpOA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIUU. MacCcoBbIN U MHIAMBUYAJIbHBIA OTOOPHI B
CeJeKUMA pacTeHUH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bIn3KopoacTBEeHHOE
cKkpeuBanue — HUHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wmm rubpunHas cuina. HepoacTBEeHHOE CKpelMBaHUE — ayTOPUIUHT.
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Otnanéunas rudpuauzanus u e€ ycrnexu. ICKyCCTBEHHBIM MyTareHe3 u moJiydeHue
IOJIMIUIOUIOB. [JOCTHMKEHNSI CENEKIINN PACTEHUH, )KUBOTHBIX H MUKPOOPTaHU3MOB.

broTexHoJIOTHsST KaKk OTpacilb MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. OTallbl
co3nanusa pexomOuHanTHOW JIHK wu TtpaHcrenneix opranusmoB. Kierounas
uHKeHepust Kierounsle KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUMU.
KiloHMpoBaHWE BBICOKONIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruyeckne W dTudeckue  mpoosempl. MO  —  reHeTHYecKu
MOU(DUITIPOBAHHBIE OPTaHU3MBI.
Jlemoncmpayuu:

llopmpemwi: H.W. BasunoB, U.B. Mwuuypun, ['.JI. Kapneuenko, M.D.
HNBanoB.

Tabnuyer u cxemwvi: xapta «LIeHTpBl NPOUCXOXKACHUS M MHOr00Opasus
KYJIbTYPHBIX pacTeHui», «Iloposbl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudbpuauzanus», «PadoTer akagemuka M.®. Banosay,
«Tomumnonnus», «OO0BEKTHI OuOTEXHONOTUNY», «KJIETOuHbIE KYJIBTYpbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

Obopyodosanue.: MyJISKU TUIOJI0B M KOPHETIIIONOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

Jlabopamophvie u npaxmuyeckue pabomai:

Okckypeust «OCHOBHbIE METOBl U JOCTHIKEHUSI CEJIEKUMU PACTCHUN U
JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, [JIEMEHHY IO bepmy,
COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3S4MCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 8. IBosIIOLMOHHASE OMOJIOT HSI.

[Ipennochulkn BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUH. IBOJIOLIHUOHHAS
Teopust U €€ MecTo B OMOJOTMHU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerensctBa »BOMOUMM. [laneoHTONIOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJIOTMUECKOW JIETOMHUCH, TMEPEXOIHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U pazianune GayH u Gaop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJCTBA W pa3iauuus SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXMMHUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH Yy BCeX
OpTaHU3MOB.

OpomounonHas Tteopuss Y. JlapBuna. IIpenmnocbulku BO3HUKHOBEHHUS
napBuHU3MA. JIBUKYIIME CHJIBI SBONIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMPENENEHHAS W3MEHUYUBOCTb,
0opb0a 3a CyIIecTBOBAaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust sBosonuu (CTI) u e€ 0CHOBHbBIE MOJIOKEHHUSI.

MukposBosronus. [Tomynsnus kak eAMHULA BUAA U DBOJIIOLHAH.

JIBrkynue cuibl ((pakTophl) SBOIIONUKM BUJIOB B MpHUpoje. MyTallMOHHBIN
MpoIeCC M KOMOWMHATHMBHAsT M3MEHYMBOCTH. [lomyJsiiMOHHBIE BOJIHBI U Jpeid
reHoB. M3osiust 1 Murpanus.
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EcrectBennbiii oTOOp — Hampapiswoomui (akrtop sBodonUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OPraHu3MOB Kak pe3yJbTaT 3BoonMU. [Ipumepsl
IPUCIIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BupooOpazoBanme. Kpurtepun Bujma. OcHOBHblE  (QOpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IJKOJIOrHIECKOe.

MakposBomorusi. DPopMbl  ABOJIONUU:  (DUsIeTUYECKast, JUBEpPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxaeHne OT HeclenuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHas pagualus.

Jlemoncmpayuu:

llopmpemuwi: K. JIunnei, JK.b. Jlamapk, Y. apsun, B.O. KoBanesckuii, K.M.
bap, 3. I'ekkenb, ®. Mromep, A.H. CeBepros.

Tabauywl u cxemol. «Pa3BuTHE OPraHUYECKOTO MHUpa Ha 3eMIie», «3apOIbIITu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cymectBoBanue», «EcrecTBeHHbIlt 0TOOpP», «MHOroo06pa3ue COpTOB pacTCHHIN,
«MHoroo6pasue  TOpoJ ~ >KHUBOTHBIX), «lTonmynsaummy»,  «MyTtanuoHHas
U3MEHUYMBOCTH», «Apomopdo3by, «Ununoamantammm», «OOmmas aereHepamus,
«/JIBmxymue cuibl 3Bosirouun», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHuEe», «lIprcmoco6IEeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

Obopyoosanue: KOJUIEKLHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH,
Ha0Op IUIOOB M CeMsiH, KoJuleKiusi «lIpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIEHUS 3BOJIIOIUN», 0OOBEMHAS MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Komwiekuus «DOpMBI COXPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojenb anmumkanus «llepekpéct
XpOMOCOMY, BJIaXxHbIe IpenapaThl «PazButue Hacekomoro», «Pa3zBuTue AsSrymkm,
Mukponpenapar «/Ipozoduiia» (Hopma, MyTanuu GopMbI KPbUIbEB U OKPACKH TEJA).

Jlabopamophvie u npaxmuyeckue pabomoi:

Jlabopatopnasi pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(}OIOrHYECKOMY
KPUTEPUIO».

JlabopatopHast pabora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 9. Bo3HuKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie

JloHay4yHbBIE TPEICTABICHUS O 3apOXICHUM XW3HU. Hayunble rumoressl
BO3HMKHOBEHUS >KM3HM Ha 3emye: a0uoTreHe3 W TaHCIepMus. XUMHUYecKas
IBOMTIOIUS. AOHMOTEHHBI CHHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON IBOMOLNY. HavanpHbIe 3Tansl
ouosiormyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYMIT KUBBIX OPTaHU3MOB.
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Pa3Butue xu3HM Ha 3emuie Mo spaMm u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mNEpUOABl: KEMOPHICKHUIA,
OPIOBUKCKHUH, CUITYPUNCKHAN, TEBOHCKAN, KAMEHHOYTOJIbHBIN, IEPMCKHUHU.

Me3o030iickas 3pa U €€ NePUOIbl: TPUACOBBIN, FOPCKUN, METOBOM.

KaiiHo3oMickags »3pa u €€ mnepuoapl: IAJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPOIIOTEHOBBIN.

XapakTepucTUKa KJIMMara M TeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [losiBIIEHUE, paclBET U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHpa Kak OTpakeHue HBOMOUUMU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOLIMS YeIOBeKa. AHTPOMNOJIOTHS KaK Hayka. Pa3Butue npeacTaBieHuii o
MPOUCXOXKJIEHUH YeJoBeKa. MeToasl H3ydeHHsl aHTpororenesa. CxoacTBa u
pa3IuyMs 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YEIIOBEKA.

HBwxkymue  cuibsl  (pakropel) — aHTpomoreHeza.  HacnencrtBenHas
W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HH,
W3FOTOBIICHHE OPYIUH TPYJa, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaAMM ¥ BETBHU HBOJIFOLIMU YEJIOBEKA: aBCTPAIONUTEKHU, UeoBeK
yMenblid, YemoBek npsaMoxonsamini, YeroBek HeaHAEpTAIbCKUM, YenoBek
pa3ymHblii. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

YenoBeueckue packl. OCHOBHBIE OOJIBIIME  pachl:  €BPOIECOUAHAS
(eBpaswmiickasi),  HeErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAs
(a3marcko-aMepukaHckasi).  UYepThl  NPUCIOCOOJEHHOCTH  MpEICTaBUTENIEH
YeJIOBEYECKHX pPAac K YCJOBHUSIM CYIIECTBOBAHMS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

Jlemoncmpayuu:
Ilopmpemui: ®@. Penu, JI. Ilactep, A.1. Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabnuyvt u cxemol: «Bo3aukHOBeHne ConHEYHOM cucTteMbl», «Pa3Burtne
OpraHuyeckoro mupa», «PacturenbHas KieTka», <«KHUBOTHas  KJIETKay,
«IIpokapuoTnueckast kinetka», «COBPEMEHHAs CHCTEMA OpPraHUYECKOTO MUPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
o0e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI0 4eJIOBEKa», «JlpeBHenmme moaw», «lpesHue momn», «llepsbie
COBPEMEHHBIE JIIOAN», «HeIIOBEUECKUE Pachly.

Obopyoosanue:  mynsoku  «lIpoucxoxaenne  yenoBeka»  (OFOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJICHKH WU
M300pKEHHUSI KAaMEHHBIX OpYJIUi TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuia, Kouiekuus «DopMel
COXPaHHOCTH HUCKONIAEMBbIX )KUBOTHBIX M PACTCHUID.

Jlabopamophvie u npaxmuyeckue pabomai:

[IpakTuyeckas padora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJIJICKITUSIX).
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DKcKypeusi «DBOJIOLUS OPraHUYECKOT0 MUpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBeAUYECKUN My3€el).

Tema 10. Opranu3mbl 4 OKpPYKAKOIIAs cpeaa

DKOJIOTHsl KaK HayKa. 3a/1a4y ¥ pa3/ielibl 3KOJOTur. MeTo1bl 3KOJIOTHYECKUX
UCCJIETOBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, TOYBEHHA,
BHYTPUOPraHU3MEHHAs.

Okosornueckue (¢akrtopel. Kiaccudukaus 3KOJOTMYECKUX (PAKTOPOB:
abnoTtnyeckre, OUOTHUYECKHUE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HpakTophl: CBET, TEMIIEPATYPa, BIAKHOCTh. POTONEPUOINU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckue puTMBL.

buotnueckue  daktopel.  Bumbl = OMOTHYECKMX ~ B3aMMOJICHCTBUIA:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKNO03 U ero ¢opmsbl. Ilapasutusm, koonepauus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaxXJIEOHMYECTBO). AMEHCAIU3M,
HeWTpamu3M. 3HaueHHWe OWOTHYECKHX B3aUMOJEHCTBUN IS CYIIIECTBOBAHUS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKH nomysiuud. OCHOBHBIE IOKA3aTENH
NOMYJISILMUA: YHCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOIMYJISIUU U €€ peryJsisuus.

Jlemoncmpayuu:

llopmpemeui: A. I'ym6o0nbar, K.®. Pynbe, O. ['exkelns.

Tabauyer u cxemwr: xapra «lIpupoansie 30Hb1 3emin», «Cpeapl oOUTaHMS
opranusMoBy», «®Doronepuoguzm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIIMU UHDY30pUun-Ty penbkn», «[lumessie nenm».

Jlabopamophvie u npaxmuyeckue pabomai:

Jlabopatopnas padota Ne 3. «Mopdosoruueckre 0COOEHHOCTU PACTEHUH U3
Pa3HBIX MECT OOMTaAHUS.

JlabopaTtopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «Ilocu€T MIOTHOCTU NOMYJISIUNA pa3HbIX BUIOB
pacTeHUu».

Tema 11. Coo01ecTBa M 3KOJIO0TMYECKHE CUCTEMbI

CoobmectBO opranm3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Okosiornueckre cucteMbl (3kocuctemsbl). IloHsaTne 00 »sKocucremMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (nMuieBsie) ypoBHU 3KOcHUcTeMbI. [TuieBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTelI dKOCUCTEMBI: OHOMacca, MPOIYKIHSA. IKOJOTHYCCKHE ITHUPAMUJIbL:
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NPOAYKUMH, YHMCIEHHOCTH, Ouomacchl. CBOMCTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyJisinus, passutue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIU IITUPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIIOTEHHBIE ~ HKOCHUCTEMBI.  ATPO’KOCHCTEMBI.  YPOO3IKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpaszue kak ¢akrop ycTouuBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenue B.W. Bepuanuckoro o Ouocdepe. I'paHuiibl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aNbHOM 3KOCHCTeMBbl. J[MHamHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOre0XMMHUYECKUE UKIIbI 3JIEMEHTOB (Yriepoa,
a30Ta). 30HAIIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiu. AHTPOIIOT€HHbIE U3MEHEHUs B brocdepe.
['11oGaabHbIC AKOJIOTUYSCKUE TTPOOIICMBL.

CocymecTBoBaHue OPUPOABI " YeJIOBEYECTBA. CoxpaHnenue
Oropa3Hoo0pasus Kak OCHOBA yCTOHYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJICHUS TMPUPOJHBIMU pECypcaMd UM HX HUCHOdb30BaHue. JlocTKeHus
OMOJIOTHY U OXpaHa PUPOIBI.

Jlemonucmpayuu:

llopmpemuwi: A.Jlx. Tencnu, B.H. Cykaués, B.I1. Bepnaackui.

Tabauyvr u cxemol: «Ilumesble nenw», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie coobmiecTBa», «llenmn nuTaHus», «IKOJIOTHYECKAas NUPaAMUAAY,
«buocdepa u yenoBek», «IKocUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrOo  Jeca», «buomeno3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
aHTPOIIOTEHHbBIC BO3ACHCTBUS HA IPUPOAY», «BakHEHIITNE HCTOYHHUKY 3arpS3HEHUS
BO3/lyXa W TPYHTOBBIX BOM», «llouBa — BakHeMIIas cocTapistomas ornochepbn,
«®akTopel  nmerpamauuu  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTOpbI
pPaZMOAaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mias cTpykTypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopoT yrieponaa B 0uochepe», «KpyroBopor azota B IpUpOAe».

Obopydosanue: Mojelb-aliuIMKanusg «TUIMHMYHBIE OUOIIEHO3BI», repoapuit
«PacTtutenbHbIe cO00MmEcTBaY, KoJeKnn «bruoreHos3y, «Bpeaurenn BaXHEHIIIX
CEICKOXO3SIICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U )KUBOTHBIX,
MpUHAJJICKAIIUE K PA3HBIM SKOJOTUUYECKUM TpyIinam oJHOoro Buaa, KpacHast kauura
Poccuiickoit ®@eneparuu, H300paXeHUs] OXpPaHAEMbIX BUJOB pACTCHHM U
KUBOTHBIX.
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3. YciaoBus peaju3aiuy NporpaMMbl Y4eOHOT 0 nmpeamMera

Tpeﬁoeauuﬂ K MURUMATIBHOM) mamepuaibHo-mexXHu4ecKomy

obecneuenuio.

Peanuzanus yueOHoro npeamera «buonorus» TpeOyeT Haauuus yueOHOTro

KaOuHeTa OMOJIOTHS.

Obopyodosanue yuebHo20 kabunema:
CTOJI U CTYJI JIJIsl TIPETIO/IaBaTedIs;
CTOJIbI ¥ CTYJIbsI JIJIs1 O0Y4aIOLINXCS;
y4eHUYecKas J0CKa;
pa3naToOYHbI MaTepuall.

Texnuueckue cpedcmea 0OyueHusL:
TEJIEBU30D;
MYJIbTUMEIUMHBIN ITPOEKTOP;
NEePCOHANIbHBIN KOMIBIOTEP (HOYTOYK);
WHTEPaKTUBHAS IOCKA.

Hngopmayuonnoe ovecneuenue 0odyuenus.
OcCHOBHBIC HCTOYHUKH:
s npenooasameneii u 00VUAIOUUXCSL:

. buonorusa. 10 knacc. ba3oBeiii ypoBeHb: YueOHuk / B.B. Ilaceunuk, A.A.
Kamenckuii [u np.]; moa. pen. B.B. Ilaceunuk. — Mocksa: [Ipocsemienue, 2024.
— 224 c.
. buonorust. 11 knacc. ba3oBeiil ypoBeHb: YueOHuk / B.B. Ilaceunuk, A.A.
Kamenckuii [u ap.]; noa. pen. B.B. Ilaceunnk — Mocksa: [Ipocsemenue, 2024.
—272c.

JlonoiHUTE IbHbIE HCTOYHUKM:
s npenodasameneti:

. buonorus. [Ipaktukym: yueonuk / A.1O. Kosznosa, B.b. 3axapos, T.H. IBuenko
[ np.]; mox pen. A.I'. Mycraduna, A.I'. EpmonaeBa. — MockBa: KnoPyc, 2024.
—449 c.

. Bepxomennera FO.I1. buonorus: yae6noe mocooue mist CITIO/ Bepxomeniena
FO.II. — Capatog: IIpodobpazosanue, 2020. — 146 c.

. Komecuukos C.M. O6mrast 6uonorus: yueonoe mocodue / C.M1. KomecHukos. —
Mocksa: KnoPyc, 2023. — 287 c.
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. MamonToB C.I'. O6mas 6uonorus: yueonuk / C.I'. MamonToB, B.b. 3axapos. —
Mocksa: KnoPyc, 2025. — 323 c.

s obyuarowuxcs:

. buonorus: yuebnuk / A.I'. Myctadun, A.B. Martanun, B.b. 3axapos [u 1p.]; mox
pen. A.I'. Mycraduna. — Mocksa: KnoPyc, 2025. — 727 c.

. Konecnukos C.U., buonorus: yueonuk / C.1. Konecuukon. — Mocksa: KaoPyc,
2022.-257 c.

. Mycradpun A.I'., buonorus: yueonuk / A.I'. Mycradun, B.b. 3axapos. —
Mocksa: KnoPyc, 2024. — 423 c.

. Cusornasos B.I. buonorus. bazossiit yposens: [Ipaktukym / B.M. CuBornazos.
— Mockaa: IIpocsenienue, 2025. — 112 c.
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4. TemaTn4eckoe NJIAHUPOBAHHUE
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Pa3znean 1. buonorus xkak Hayka. 2
Tema 1.1. buosiorusi B cucteMe HayK. MeTo1bl T03HAHUS )KUBOW TPUPOIBL. 2
1 | Jlekuust «buonoruss kak Hayka. Pomp Owomoruu B (QopMHUpPOBAHUU 1 1
COBpEMEHHOW Hay4YHOU KapTWHBI Mupa. CrucremMa OMONOTHYECKUX HAYK.
MeTo/1bl TO3HAHUS JKUBOW TPUPOJIBI
2 | Ilpaktnueckoe 3anatue «lcnonp3oBaHue pasnUUHBIX METOJIOB IIPH 1 1
M3Y4YeHHH OUOJIOTHYECKUX OOBEKTOBY.
Pa3nen 2. )KuBble ccTeMbl U UX OpraHU3alIMsL. 1
Tema 2.1. buosornyeckue cUCTEMBbI, IPOLIECCH U UX U3YUYEHHE. 1
3 | KomOuHupoBanHbIil ypok «KuBbie cucTeMbl (OMOCHCTEMBI) KaK MpPEIMET 1 1
u3ydenust Ouonoruu. OTIUYME S>KUBBIX CHCTEM OT HEOPraHHYECKON
npupoibl. CBOMCTBA OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHU OpraHU3AINH
OHOCUCTEMY.
Paznen 3. XuMuueckuid COCTaB M CTPOCHUE KIIETKH. 5
Tema 3.1. Xumnueckuii coctaB KJIeTKU. Boga 1 MuHepanbHbIe COJIH. 2
4 | KomOMHMpPOBaHHBIA YPOK «XHMHUYECKHUH COCTaB KJIETKH. XWUMHUUYECKHE 1 1

3JIEMEHTBI: MAaKpOd3JIEMEHThI, MHUKpPO3JIeMEHTh. Boma u MuHepaibHbIE
BeuiectBa. DyHKIUM BOABI M MHMHEpAIbHBIX BELIECTB B KIETKE.
[TonnepkaHue OCMOTHYECKOTO OajlaHcay.




IIpaxtrueckoe 3ansatue «3ydeHne CTpoOCHUs KIETOK PACTEHUM, )KUBOTHBIX
u OakTepuil MOJA MMKpPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax M HX
OIMCAHUE.

Tema 3.2. benku. Cocta u ctpoeHue 6enkoB. epMeHThI — OMOTOTHYECKHE
KaTaJgn3aTophbl.

KomOunupoBanubeiii  ypok «benkn. CoctaB u cTpoeHHE OEIKOB.
AMUHOKHCTIOTBI — MOHOMEpBI OCNKOB. YPOBHU CTPYKTYphl OEIKOBOU
MOJICKYJIBI. XWMHUUYECKHE CBOMCTBa OenkoB. buomornmueckue GyHKIMHA
6enxoB. @epMeHTHI — OMoJorHuecKkue karanuzaropsl. CTpoeHue pepmeHTa:
aKTUBHBIM  IIEHTpP, cyOcTpatHas  crnenududHocTh.  KodepMeHTHI.
Buramunb.

Tema 3.3. YraeBonbl. JIunuael. Hyknennossie kuciaoTel. ATO.

KomOunupoBanHbiii ypok «YTIeBOAbl, WX OHOJOrMYeckue (yHKIHUH.
Jlumuasl. Hyknennossie kucnotsl: JJHK u PHK. Hykneotuasr — MoHOMEpBI
HyKJIenHOBbIX kucnoT. Ctpoenue u ¢pynkiun JJHK. Ctpoenne u ¢pynkunu
PHK. AT®: ctpoenue u HyHKIH.

Tema 3.4. Uctopus u Meronapl u3yuyeHust kieTku. Kierounas teopwus.
Knerka xak menoctHas xuBasg cucrema. CTpoeHHE >SyKapUOTHYECKOU
KJICTKH.

KomOunupoBanubiii ypok «lLlutonorus — Hayka o kierke. Kierounas
Teopus — MpUMEpP B3aUMOJEUCTBUS U U (PAKTOB B HAYYHOM MO3HAHHH.
Mertoab! u3ydenus kiaetku. Kierka kak 1enocTHas sxuBas cucrema. Oommue
MpU3HaKK KieTok. Tumsl kierok. [Tnazmarnueckas memOpana. [{uromnazma
n ee opra”Hounsl. IIpoucxoxacHue MHUTOXOHAPUN W IUIACTUL. SInpo —
PETYJISITOPHBINA LIEHTP KIETKU. XPOMOCOMBD».

Paznea 4. XXusnenesareabHOCTh KIETKU.

Tema 4.1. OOmen Bemects. Ilractudeckuii o0MeH. DoTocuHTES.
XeMOocuHTEe3. DHEepreTHUecKuii 0OMeH.

Jlexmust «OOMEH BeIEeCTB, WIIM METa00IM3M. ACCUMUIISAINS (TUIACTUYECKHUMA
O00MEH) M AMCCUMIIIALIUS (PHEPTETUUECKUN OOMEH) — JIBE€ CTOPOHBI €IMHOTO
mporecca Merabonuzma. DoTocwHTE3. XEMOCHHTE3. DHEPreTHYECKHM
oOMeH B KIETKe, ero JTambl. PaciieruieHue BelIecTB, BbBIJCICHUE U
AKKYMYJINPOBAHHE SHEPTUH B KIETKEY.
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Tema 4.2. buocunTes Oeika.

10

KomOunupoBanHbiii ypok «Peaknmuu MaTpudHOro cuHTE3a. | eHeTHyeckas
unpopmanus u JJHK. Peanuszanus reHernueckoil nHpopManuu B KIETKE.
['eneTnueckuii KoA U ero cBorcTBa. KoupoBaHne aMUHOKHUCIIOT.

Tema 4.3. Hexsietounble pOpMBI JKU3HU — BUPYCHI.

11

Jlexust «ctopus otkpeitust BupycoB (.M. UBanoBckuit). OcobeHHOCTH
CTPOGHHUS W O>KMU3HEHHOTO IMKJIa BHpYycoB. bakrtepumodaru. bonesnu
pacTeHMii, JKMBOTHBIX U UEJOBEKa, BBI3bIBAEMbIE BHpycaMu. Bupyc
UMMYHOJIC(UIINTA YETOBEKAY.

Pa3znen 5. PazmHoXeHre U HHAMBUIYAJTbHOE PA3BUTHE OPTraHU3MOB.

w

Tema 5.1. XXusnennsnii nuki kietku. Jlenenue kietku. Muto3. @opmel
Pa3MHOKEHHUSI OPTaHU3MOB.

12

KomOunupoBanubiii ypok «KIleTOUHBIA LMK, WA KU3HCHHBIA ITHKIT
kietku. MaTepdaza u Muto3. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0op.
[{uTomornyeckue OCHOBBI Pa3MHOKEHHUS U HHAWBUIYATbHOTO Pa3BUTHUS
opranusMoB. Jlenenue kieTku — MUTO3. @OpMbI pa3MHOXKEHHSI OPraHU3MOB!
Oecrnosioe U mosioBoe. Buapl OGecrosioro pasmHokeHus. MckyccTBeHHOE
KJIIOHUPOBAaHUE OpraHu3MOB, €ro 3HaueHue i cenekuuu. IlonoBoe
pa3MHOXKEHHE, ero OTJIMYHUS OT OECIONIOoroy.

13

Jlaboparopuas pabota «HabnrogeHre MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Tema 5.2. Meiio3. OOpa3oBaHue€ U pa3BUTUE TIOJOBBIX KJIETOK.
OmnonorBopeHue. UHaMBUyaIbHOE pa3BUTHE OPTAHU3MOB.

14

KombOunmnpoBanusiii ypok «Cranuu meiio3a. [Ipoiieccel, mporcxoasime Ha
craguax Meio3a. IloBegenue xpomocom B Meio3e. Kpoccunrosep.
buosnornueckuii cmpici M 3HAaYeHHE Meio3a. ['ameroreHe3 — mporecc
00pa30BaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE Kene3bl: CEeMEHHUKHI
u ssmuHukd. OOpa3oBaHue M Pa3BUTHUE TMOJIOBBIX KIETOK. DMOPHOHATBHOE
pazButue (dMOpHoreHes), ero stamnsl. [locToMOpHOHAIBHOE pa3BUTHE, €TO
tunbl. PocT 1 pazButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHHUS.

Pa3znen 6. HacieACTBEHHOCTh M M3MEHYHUBOCTh OPTaHU3MOB.

Tema 6.1. ['eneTrKa — HayKa O HACJIEJCTBEHHOCTU U M3MEHUYHMBOCTH.
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15

Jlexuus «[Ipenmet u 3amaun reHeTUKU. Pob UTONOTHH M SMOPUOTIOTHH B
CTAHOBJICHMM TEHETUKH. BKiag poCCHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE  TEHETUKA. MeToabl  TeHETHKH  (THOPUAOIOTHYECKHIA,
UTOT€HETHYECKUM, MOJIEKYJISIPHO-TEHETHUCCKHH ). OcHOBHBIE
reHEeTUYECKUe MOHATHS. | 'eHeThuueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax
CKpEIIMBAHUIY.

Tema 6.2. 3aKOHOMEPHOCTH HACJIEZIOBaHUS MPU3HAKOB. MOHOTHOpUAHOE
ckpeuuBaHue. JurubGpuaHoe ckpemmuBaHue. 3aKOH  HE3aBUCHMOTO
HACJIEJOBaHMsI IPU3HAKOB.

16

KomOunMpoBaHHBIN YpPOK «3aKOHOMEPHOCTH HACJEAOBAHUS TPHU3HAKOB,
yctanoBneHHble [. Mennenem. MoHOTMOpUIHOE CKpeUIMBaHUE. 3aKOH
eanHooOpa3us THOpUAOB MepBOro nokojeHus. [IpaBuno 1oMUHUPOBAHUS.
3aKkoH pacuIeIUIeHUs] MpU3HAKoB. [umnore3a uucTtoThl ramer. llonHoe u
HEMoJIHOe  JoMUHHUpoBaHue. JlurubpuaHoe  cKpemuBaHHe. 3aKOH
HE3aBUCHUMOI'O HACIEAOBaHUS MNPHU3HAKOB. LlUTOreHEeTHYeCKUe OCHOBBI
TUTUOPUTHOTO CKpELIUBaHMUS. AHanusupyrouiee CKpELIMBaHHUE.
Hcnonp3oBanre aHANM3UPYIOMIETO CKPEIIMBaHUSL UL ONpEACNICHUS
TeHOTHUIa 0co0m».

17

JlaGopatopnass pabota «M3ydyeHue pe3yJabTaTOB MOHOTHOPUAHOTO U
IUTHOPUAHOTO  CKpEeIIMBaHWSA Yy  ApO30QHIBl  Ha  TOTOBBIX
MHUKpOIpenapaTaxy.

Tema 6.3. CuemieHHOoe HacleIOBaHUE TMPHU3HAKOB. ['‘eHeTHkKa Tona.
HaCJIe,Z[OBaHI/Ie HpI/IBHaKOB, CHCIINICHHBIX C ITOJIOM.

18

KoMmOunmpoBanHsiii ypok «ClerieHHoe Hacle0BaHne Mpu3HakoB. Pabora
T. Moprana mno CHEIICHHOMY HacjeloBaHUIO TeHoB. Hapymienue
CIEIUICHUSI T€HOB B pPE3yJIbTaTe€ KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpHUs
HACJIEICTBEHHOCTH. |'eHeTnYecKkre KapThl. ['eHeTrKa nmosa. XpoMOCOMHOE
omnpezaeieHue mnoia. AyToCOMbI U MOJOBbIE XPOMOCOMBI. ['OMOraMeTHbIe 1
rereporameTHeie opranu3Mbl. HacienoBaHue NMpU3HAKOB, CIEIUICHHBIX C
ITOJIOM).

Tema 6.4. N3MeHuYnBOCTE. Henacnencreennas N3MEHYUBOCTD.
HaCJIe,Z[CTBeHHa}I N3MCHYNUBOCTD.

19

KomOunupoBanHbiii  ypok  «VI3MeHYMBOCTh. Buabl  HM3MEHUYHMBOCTH:
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HEHACJICJICTBEHHAs! W HacleACTBEHHas. Poyib cpenbl B HEHACHEACTBEHHOMN
M3MEHYMBOCTH. XapaKTEPUCTHKA MOJAU(PUKAIMMOHHOW HW3MEHYMBOCTH.
BapuanuvoHHbIN psag ¥ BapualMoHHas Kpusas. Hopma peakuuu npusHaka.
KonnyecTBeHHBIE M KA4eCTBEHHBIE NPU3HAKM W HMX HOpMa pPEaKIUu.
CpoiicTBa Monu(pUKAMOHHON W3MEHYMBOCTU. HacneacTBeHHas, WU
TCHOTUITHYECKAss U3MEHYNBOCTh. KOMOMHATHBHAS H3MEHIMBOCTh. Melio3 u
MTOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHON M3MEHYMBOCTH. MyTanMoHHas
M3MEHYMBOCTh. Kiaccudukanus MyTanuii: TEHHBIE, XPOMOCOMHBIC,
reHomHble. YacTtoTra U mpuuuHbBl MyTanuil. MyTareHHble GakTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJ0B B HaciIeACTBeHHOM n3MeHnunBoctu H.M. BaBuioga.
BHesepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCTBY.

20

Jlaboparopnast paborta «M3ydeHue MoaM(PUKAIMOHHOW HM3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOWY.

Tema 6.5. I'eHeTHKA YeIOBEKA.

21

KomOunupoBanusiii ypok «l['eHernka uenoBeka. KapwoTunm dYemoBeka.
OcHOBHBIE METOIBI T€HETUKH YeJIOBEKA: N'eHEeaJorHueCKUi, OJIM3HEIIOBBIH,
LIUTOI€HETUYECKUH, OMOXMMUYECKUH, MOJIEKYJIIPHO-T€HETUYECKUM.
CoBpeMeHHOE ormpezielieHre TeHoTuna. HacnencTBeHHbIE 3a00seBaHUS
YyeJI0OBeKa: TCHHEIC 0o0JIe3HH, 0oJie3HU v HACJICICTBEHHOMN
MPEAPACIIONOKEHHOCTRIO, XPOMOCOMHBIE Oone3nu. CoMaTthyeckue H
reHepaTuBHbIC MyTaiuu. CTBOOBEIC KIeTKU. [IpuHIHIEI 310poBOTO 00pa3a
KU3ZHN.

22

HpaKTI/I‘-IGCKOG 3aHsaTHe «CoCTaBJICHUE U aHAIU3 POOOCIOBHBIX UCJIOBCKA».

Pa3nen 7. Cenekiusi OpraHu3MOB, OCHOBBI OMOTEXHOJIOTHH.

Tema 7.1. Cenekuusi Kak Hayka W Tmponecc. MeTolbl W JOCTHUKECHHS
CCJICKIINU paCTeHI/Iﬁ " ) KUBOTHBIX.

23

Jlekuus «3apoxaeHue cenekunn U qomectukanus. Yuenue H.M. BaBunosa
0 MEHTPaxX MHOTroo0pa3us W TPOUCXOXKIEHUS KyIbTyPHBIX DPAaCTEHUH.
LleHTpBl NpPOMCXOXKAEHUS NOMAIIHUX KUBOTHBIX. COpT, MOpOJA, IITAMM.
CoBpeMeHHbBIE METO/BI CeNeKIUU. MacCOBBI M MHIMBUAYAIBHBIA OTOOPHI
B  CEJEeKIMHM pacTeHud ©W  KUBOTHBIX. OIleHKA.  JKCTEphepa
brnuskoponcTBeHHOE  CKpeluBaHWe — WHOpuAWHr. Yucras IuHUS.
CkpemmBaHue 4YUCTHIX JUHUK. l'erepo3nc, wianM THOpHUIHAS CHIIA.
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HeponcrBennoe ckpemuBanue — ayTopuauur. OTnanénHas ruopuan3anus
n e€ ycnexu. MCKyCCTBEHHBIM MyTareHe3 M IOIYYCHHE IOJUILUIOUIOB.
JlOCTHKEHMSI CEJIEKIMUP ACTCHUM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 7.2. buoTexHoi0rus Kak 0Tpaciib IPOU3BOJICTBA.

24

Jlexuust «['enHast MHXeHepHs. DTanbl co3nanus pekomounantHoil JJHK u
TpaHCTE€HHBIX Opranu3MoB. Knerounas naxxenepus. Kilerounslie KyJabTypsl.

MUKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHuN. Kionuposanue
BBICOKOIIPOTYKTHBHBIX CEJIbCKOXO035ICTBEHHBIX OpPraHU3MOB.
Okonorndyeckue U 3tudeckue mpodbmemsl. I'MO — reHernyecku

MOAU(PHUIIMPOBAHHBIE OPTAHU3MBIY.

Pa3znea 8. DBoroninoHHass OUOJIOrus.

Tema 8.1. DOpomtonmss m meronsl €€ wu3ydeHus. Hcropus pa3BuUTHS
MIPEJICTABICHUIA 00 YBOIOIIHH.

25

KomOunupoBansblil ypok «IIpennocbuiku BOSHUKHOBEHHS YBOJIOIIMOHHOMN
TeopuH. BiusiHue 3BONTIOLIMOHHON TEOPUH Ha pa3BUTHE OUOJIOTHH U APYTHX
Hayk. CBuaeTenbCTBa HBOJIONUH. buoreorpaduyeckue: CXOJICTBO U
paznuuue ¢ayH u (IOp MaTEPUKOB U OCTPOBOB. DMOPHUOIOTHUYECKUE:
CXOJICTBA M pAa3IW4usg SMOPUOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AQHAJIOTHUYHBIE,
pPYOMMEHTapHbIE OpraHbl, AaTaBU3MblL. MOJIEKYISIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKHUX
IIyTeH y BCEX XUBBIX OPraHU3MOB. ODBOJIOLMOHHAs Teopus Y. JlapBuHa.
[IpennocsIku BOZHUKHOBEHHS NapBUHU3MA. JIBHXKyIIME CHIIBI 3BOJIOLUN
BUJ0B 1o JlapeuHy. CHuHTETHYECKasi TEOpUs 3BOJIOLUU U €€ OCHOBHBIE
TOJIOKCHHUSD) .

Tema 8.2. Bua: kpurepuu u ctpykrypa. Ilomymnsiuust kak Kak aJeMeHTapHas
eauHuIA BUaa. JIBroKyue cuisl (3JIeMeHTapHbIe (haKTOPbI) SBOJTIOIHH.

26

KomOunupoBansbiii ypok «MukposBomonus. Ilomynsmus kak eauHMIA
BHJa W DBOMONUH. JIBWKymue cuibl ((akTophl) SBOJIONHMH BUIOB B
npupoae. MyTallMOHHBIN Mpomecc ¥ KOMOWHATHUBHAS W3MEHYHBOCTb.
[TonyisiiimoHHBIC BOTHBI U Apeid reHoB. M30ms1ius 1 Murpams.

27

[MpakTuueckoe 3ansatue «CpaBHEHHE BHUIOB IO MOPQOIOTUIECKOMY
KPUTEPUION.
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Tema 8.3. EcrectBennslit or6op u ero (opmel. Pe3ynbraThl 3BOIIOIMH:
MIPUCIIOCOOJIEHHOCTh OPTAaHM3MOB 1 BUJI000pa30BaHHUE.

28

KomOunupoBanHblil ypok «EcTeCTBeHHBIN 0TOOP — HANpaBIIAIOLINHA (hakTop
sBomoniud.  Dopmbl  ecTecTBeHHOTO  oTOopa. IIpucmocoGneHHOCTh
OpPraHU3MOB KakK pe3yJbTaT 3BOJOLUH. [Ipumepsl mpucrocobIeHuid y
opraan3MoB. ApoMopdo3bl U uaMoananTanud. Bun u BumooOpasoBaHue.
Kpurepun Buga. OcHoBHBIE (hopMBI BUA000pa3oBaHus: reorpaduyeckoe,
HKOJIOTHYIECKOe».

29

Jlaboparopnas pabora «Omnmcanue MPUCIOCOOICHHOCTH OpraHM3Ma U €e
OTHOCHTEIIEHOTO XapaKTepay.

Tema 8.4. HanpaBieHus 1 myTH MakpO3BOJIIOLIUH.

30

KomOunupoBanubeiii  ypok  «MakposBomorus. @DopMbI  IBOJIIOIUU:
(bH.H@TH‘-I@CKaH, AUBCPICHTHA, KOHBCPICHTHAs, napaJijiCjibHasi.
HeoOpatumocts 3Bomonuu. [IporcxoxaeHne oT Heclenuaau3upOBaHHBIX
npeakoB. [Iporpeccupyromas cneunanu3anus. AJanTUBHAS pagualusy.

Pa3znen 9. Bo3HUKHOBEHUE U Pa3BUTHE KU3HU Ha 3eMII€.

=)}

Tema 9.1. Vcropus xu3Hu Ha 3emiie U METOIbI €€ M3ydeHHs. | unoresbl
IMPOUCXOKACHUA )KU3HU HA 3emie.

31

Jlekuust «JloHayuHble TPEACTaBICHHUS O 3apOXKACHUU KU3HU. HayuHble
TUNIOTE3bl BO3HUKHOBEHHUSI XU3HM Ha 3emiie. XUMHUYECKas HBOJIOUA.
AOHOTeHHBI CHHTE3 OpPraHMYECKHWX BEIIECTB W3 HEOPraHUYECKHX.
Havaneubie sTanbel Ouonmoruyeckoit spomrormu. [unoresa PHK- wmwupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHUKHOBEHHE MTPOTOKIETKI.

32

IIpakTnueckoe 3aHATHE «JI3ydeHHE HCKOINAEMBIX OCTATKOB PACTECHUU H
KMBOTHBIX B KOJUICKLIHSIX).

Tema 9.2. OcHOBHBIE 3Talbl BOJIIOIMKM OPraHUYECKOIO0 MHUpPa Ha 3eMile,
pa3BUTHE KHU3HU 10 IpaM U NIEPUOIaM.

33

KoMOuHMpoBaHHbIN ypok «Pa3BuTre )KU3HU Ha 3eMJIe TI0 3paM U IIEPHUOIaM.
Karapxeit. Apxeiickas u nporepo3orckas »pbl. [lameo3oiickas 3pa u e€
MEPHOAbl: KEeMOPHUICKUHN, OpJOBUKCKUHM, CHIYpUNUCKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIM, TepMCKUUA. Me3030iickas »spa U €€ TepUuobl:
TpUACOBbI, IOpcKuil, MenoBoi. KailiHo3olickas 2pa M €€ NepuoOAbL:
MaJICOr€HOBBIN, HEOT€HOBBIN, AHTPONOT€HOBBIA. XapaKTEPUCTHUKA KJIMMaTa
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1 I'COJIOTMYCCKUX MPOLECCCOB. OCHOBHBIEC 3TaNbI 9BOJIIOIIUA pACTUTCIIBHOI'O
1 JKUBOTHOTO MHpa. ApoMopdo3sl y pacTeHHd U *KUBOTHBIX. [losBiieHME,
pacuBeT U BRIMUPAHUE IPYIII JKUBBIX OPraHU3MOBY.

Tema 9.3. CoBpeMeHHass cHUCTEMa OPraHUYECKOro MHUpa. OBOJIIOLHUS
4eNloBeKa (AaHTPOTIOTEHE3).

34

KomOunnpoBanubiii ypok «CrcreMa opraHu4ecKOro Mupa Kak OTpaKeHHE
3BOJIFOIIUHA. OCHOBHBIE CHCTEMAaTHYECKHUE rpynribl OpraHu3MOB. 3BOJHOI_[I/I}I
yejoBeKa. AHTpPOIOJOTUS Kak Hayka. Pa3Butrhe mnpencraBieHuUid o
MPOUCXOKIACHUHN YCTIOBCKA. MGTOI[I:I HU3YUCHUS aHTPOIOTCHE3Aa. CXOI[CTBa n
pa3nuuus 4YejJoBeKa U JKMBOTHBIX. (CHCTEeMaTHuecKoe IMOJIOKEHUE
YEJIOBEKaY.

Tema 9.4. JIpmxymue cuitbl (pakTopsl) anTpornoreHe3a. OCHOBHBIC CTAIUN
HBOJIIOIIMH YEJIOBEKA.

35

Jlexmms «JIBmkymme cunbl (pakTopsl) aHTpororenesa. HacnmenacTBeHnHas
M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOmiecTBeHHBI 00pa3 >KU3HH,
W3TOTOBJICHUE OPYAUM TPpyZAa, MBILIUICHHE, pedb. OCHOBHBIEC CTaIUU U BETBU
JBOJIIOLIMM 4YEJIOBEKA: aBCTpajonuTeku, Yenosek ymenslid, Yenosek
npAMoxofsmuii, YemoBek HeaHAEPTaIbCKUH, UYenoBek  pa3yMHBIN
coBpeMeHHOro Tuma. HaxoIkum  HMCKOMAaeMbIX OCTaHKOB, BpeEMs
CYILIECTBOBaHMS, 00JacTb pPACIPOCTPaHEHUs, OOBEM TOJIOBHOIO MO3Ta,
00pa3 KHU3HHU, OPYIUSI.

Tema 9.5. UenoBeueckue pacsl U IPUPOIHBIE aJalTallMM YEJIOBEKA.

36

KomOunnpoBanHsbiit ypok «Henoedeckne packl. OCHOBHBIE OOJIBIIINE PACH:
eBporeoniHasl (eBpa3uiickas), HETpO- aBCTPAJOWIHAs (PKBATOpHAIbHAs),
MOHTOJIOMIHAs (a3MaTcKo-aMepuKaHCKass). YepTbl MPUCITIOCOOIECHHOCTH
HpeHCTaBHTeHeﬁ YCJIOBCUCCKHUX pacC K YCJIOBHUAM CYIICCTBOBAHUA. EI[I/IHCTBO
yenoBevecknx pac. Kputuka counaabHOro JapBHHHM3MA M PACHU3May.

Pasnea 10. Opranusmsl ¥ OKpy>Karollas cpeaa.

Tema 10.1. Dxomnorusi kak Hayka. Cpenbl OOMTaHUS M DKOJIOTHYCCKHE
baxTophl.

37

Jlekuust «OKoJorusl Kak HayKa. 3aJlaud W pa3feibl 3KOJIoruu. MeTonbl
SKOJIOTUYECKHUX HCCIIEOBAHUI. DKOJIOTHYECKOE MHPOBO33PEHHE
COBpPEMEHHOTO YesioBeka. Cpenbl 0OMTaHUsI OPTaHU3MOB: BOJIHAS, HA3EMHO-
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BO3JyIIHAs, I[I0YBEHHAs, BHYTPU- OpraHU3MEHHass. OKOJOTHYECKUE
dakTopel. Krnaccudukarus sKojgornyeckux (PakTopoB: aOHOTHYECKHUE,
OnoTHYeckre W aHTpomnoreHHwle. J[eficTBue sKkoIornvecknx (akTopoB Ha
OpPTaHU3MBbD».

38

[TpakTuyeckoe 3ansaTHE «MoOpdosornyeckue 0coOOEHHOCTH PACTeHUH W3
pa3HbIX MECT OOUTaHUS.

39

[IpakTueckoe 3ansate «BausHue cBeTa Ha POCT U PA3BUTUE UYEPEHKOB
KoJIeycay.

Tema 10.2. A6uoTtnueckue akropsl. buornyeckue GakTopsl.

40

KomOunnpoBaHHbIN ypok «AOuoTtnueckue (akToOphl: CBET, TEMIIEpaTypa,
BiakHOCTh. DoTonepuonusM. IIpucrnocobiaenus opraHu3MoOB K JEHCTBHUIO
abuotnueckux ¢aktopoB. bruomornueckue puTmMel. buotndeckue GakTophl.
Bungsl OuOTHYECKHMX B3aUMOJCHCTBUIN: KOHKYPEHIHS, XHIIHHYECTBO,
cumbuo3 wu ero Gopmel. [lapazuTusm, Koomepaius, MYTyalau3M,
KOMMEHCAIU3M  (KBapTUPAHCTBO,  HAXJICOHWYECTBO).  AMEHCAIU3M,
HEeUTpanu3M. 3HaueHUE OMOTUICCKUX B3aUMOACHCTBUMN JIJIsl CYIIIECTBOBAHUS
OpPTraHU3MOB B ITPUPOTHBIX COOOIIECTBAXY.

41

IIpaxktrueckoe 3ansaTue «lIoaCYET TUIOTHOCTH MONMYJALUN Pa3HBIX BUIOB
pacTeHUI».

Tema 10.3. Dxonornyeckue XapakTepUCTUKY BUJA U TONYJISALIMH.

42

KoMmOuHMpOBaHHBIN yPOK «DKOJIOTHYECKHUE XAPAKTEPUCTHUKU TOMYJISIIHH.
OcHOBHEIE oxasaTcin MnomyJiaauu: YUCJICHHOCTbD, IIJIOTHOCTBD,
POXKIaeMOCTh, CMEPTHOCTb, MPUPOCT, MUTpanus. JuHaMuKa YUCIEHHOCTH
MIONYJISALIMU U €€ PEryJIsLusD).

Paznen 11. CooOmiecTBa U SKOJIOTHYECKHUE CUCTEMBL.

Tema 11.1. Cool1iecTBa OpraHu3MOB. DKOCUCTEMBI U 3aKOHOMEPHOCTH UX
CYIIIECTBOBAHUSI.

43

KomOunupoBansbsiii  ypok «CooOIIecTBO OpraHu3MOB — OHOIICHO3.
CtpykTypsl OHOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHas, Tpoduyeckas
(mumeBast). Buabl-nomuHaHThl. CBsi3u B OHMOIEHO3€. DKOJIOTUYECKUE
cucteMbl (9kocuctemsbl). [loHaTne 00 »dKocucTeMe HW OHOTeOoIeHO3E.
@OyHKIHMOHATBHBIE KOMIIOHEHTBI 9KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemIECTB M IOTOK SHEPrHH B DKOCHUCTEME.
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Tpoduueckue (MuIIeBbie) YPOBHU KOCHCTEMBI. [IMIEBbIE IIETIM U CETH.
OCHOBHBIE MIOKA3ATEIIN IKOCUCTEMBIY.

Tema 11.2. IIpupoasblie 3xocucTeMbl. AHTPOIIOTEHHBIE IKOCHCTEMBI.

44

KomOunupoBanubiii ypok «IIpuposiHbIe 3KOCHCTEMBI. IKOCUCTEMBI PEK H
03€p. OKocucrtemMa  XBOMHOIO WIM  IUIMPOKOJIMCTBEHHOIO  Jieca.
AHTpOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe M XO34MCTBEHHOE  3HAYEHHE  arpo3KOCHUCTEM U
ypb6oskocucteM. buopaznoobpasue kak HakTop YCTOWYUBOCTH IKOCHUCTEM.
Coxpanenue OMOJIOTMYECKOTO Pa3HOOOpa3us Ha 3emiiey.

Hroro:

44

24
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5. IIpogeccnonaibHasi COCTABJIAIONIANA 0011e00Pa30BaTEJIBLHOI0 Y4eOHOI0 mpeaMeTa

«buosorus»
Ne HaunmeHoBaHue IIK Kon odpasoBarennnoro pesyasrata @I'OC COO 3aganue ¢ npogeccnoHAIBHOI
n/n pa3aesioB U TeM (®1rocC HANPaBJIEeHHOCTbIO
CI10)
Pa3gen 2. JKusbie
CHCTEMBI " 170.¢
OpraHmM3anus.

1. | Tema 2.1. | TIK1.1-1.6 | — cchopMHUPOBAaHHOCTH 3HAHHI O MecTe U poiu Ouosornu | PaspaboTka IuU3aHHEPCKOTO MakeTa
Buonornueckue B CHUCTEME Hay4YHOTO 3HAHWS €CTCCTBCHHBIX HayK, B | «YPOBHH  OpraHU3aldd  JKMBOW
CHCTEMBI, IPOLIECCHI U UX (OopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH | MPUPOJIBI».

U3yuYeHHE. KapTHHBI MHpa U HAyYHOI'O MUPOBO33PEHUS, O BKIIA/IE
POCCHICKMX U 3apyOeXHBIX YYEHBIX-OMOJOrOB B
pazBuTue OMONOTHH, (PYHKITMOHAIBHOW TPAMOTHOCTH
4eJI0BEKa JJIsl PeIICHUs )KU3HEHHBIX 3a/1a4.

Pa3zpen 3. Xumnueckui

COCTAB U  CTPOEHHe

KJIETKH.

2. | Tema 3.3. Vrmesomsl | [IK1.1-1.6 | — ymeHne packpbiBaTh comepxkanue Ounonorndeckux | PaspaboTka Ju3alHEPCKUX MAKETOB
JIununel. HyknenHoBble TEPMHHOB M TIOHATHI: >KU3Hb, KIETKa, opranmsm, | «CTpoenue MOJICKYJIbI BOJBD»,
Kuciotel. ATO. merabonmm3m (oOmeH BemectB W mpeBpamieHue | «CTpoenue Monekybl ATDy.

SHEpPruM), roMeocTas (camMOperyJsdlus), YpPOBHEBas
OpraHu3alMsl JKUBBIX CUCTEM.
3. | Tema 3.4. Wcropus wm | IIK1.1-1.6 | — ymenue usnarars Guonorndeckue teopun (kiaerounas, | PaspaboTtka nu3aliHEpCKUMX MaKeTOB

METO/IbI W3y4YECHHUS
KIJIETKH. Knerounas
teopua. Krnerka  kak
L[EJI0CTHAS KUBAs
cucrema. Crpoenue
AYKAPUOTHUYECKON
KJIETKH.

XpOMOCOMHAsi, MyTAallMOHHAs, LEHTpaJlbHas J0rMa
MOJICKYJISIpHOI Ouonorumn), 3akous! (I'. Mennens, T.
Moprana, H.M. BaBunoBa) u ydeHus (o ImeHTpax
MHOrooOpasusi M INPOUCXOXKIEHHUS  KYJIbTYPHBIX
pacrennii H.M. BaBunosa), onpenenars rpaHULbl UX
IPUMEHUMOCTH K >KMBBIM CUCTEMaM, OHOJIOTUYECKHE
Teopun  (3BosrounoHHas  Teopuss Y. JlapBuHa,

«Ctpoenune 3YKapUOTHYECKON
Kietkn», «CTpoeHHe  >KMBOTHOU
KIeTKn», «CTpoeHHue pacTUTENIbHOMI
KJIETKI.
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CUHTETHYECKasl TEOpUs D3BOJIOLUHU), 3aKOHBl U
3aKOHOMEPHOCTH (3apoaplieBoro cxonactea K.M.
bopa, yepenoBaHus TJIaBHBIX HAIIPaBICHUN U IIyTEH
sBomoniuu A.H. CeBepiioBa, yuenus o 6uocdepe B.U.

Bepnasckoro), ONPEACIIATH rpaHuLbl ux
IPUMEHUMOCTH K >KMBBIM CHCTEMaM.
Pasznen 4.
KnzueneareJLHOCTH
KJIETKH.
Tema  4.1.  O6wmen | IIK 1.1-1.6 yMEHHE PAacKpbIBaTh CoJepikaHHe Ouonormueckux | Paspaborka —JU3alHEPCKON  CXeMBbI
BemecTs. Ilmacruueckui TEPMUHOB M TIOHATHH: JKH3Hb, KICTKA, OpraHu3M, | « TUIBI IUTaHUsS».
0OMeEH. doTtocuHTE3. MeTabonmm3M (OOMEH BeHIeCTB U NPEBpAICHHE
XeMOCHHTE3. SHEPTHUH), TOMEeOCTa3 (camoperyssnus), ypOBHEBas
DHEpPreTUIeCKuii 0OMeH. OpraHMu3aLMsl KUBBIX CUCTEM.
Tema 4.3. Hexnerounsie | IIK 1.1-1.6 YMEHHE BBIICIATD CyILIECTBCHHbIC IPU3HAKH BUPYCOB, | Pa3paboTka au3aiiHEpCKOro Makera
(OopMBI KU3HU — BUPYCBL. KJIETOK TPOKApUOT M 3YKAPHOT, OJHOKJICTOYHBIX U | «BuUpychD».
MHOTOKJIETOYHBIX OpraHHU3MOB, 0COOEHHOCTH
IpoIeccoB: 0OMEHa BEIIECTB U MTPEBpAILEHUS YHEPTUN
B KIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO H
HHEPreTUYeCKOro OOMEHa, XEMOCHUHTe3a, MHUTO3a,
Meiio3a, OILJIOIOTBOPEHHMS, Pa3MHOXKEHUS,
MHIMBUAYAIBHOIO PA3BUTHUS OPraHu3Ma (OHTOTEHE3).
Pazgen 7. Ceaexknus
opranu3moB. (OcCHOBBI
OMOTEXHOJIOTHH.
Tema 7.2. | IIK1.1-1.6 YMEHHWE BJIaJeTh METOJaMHM HAaydyHOro mNosHaHus B | PaspaboTka nu3aiiHEpPCKMX MAaKeTOB
buorexHonorus Kak Ouosorun: HaOJIIOAEHUE U ONKCAHKME KUBBIX cucTeM, | «IIopoasl  HOMAaIHHMX  KUBOTHBIX»,

oTpacib IPOU3BOJCTBA.

MPOIIECCOB W SIBJICHWH, OpPTaHM3allds W TPOBEICHUE
OHOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJIBUIKEHUE
TUIIOTE3bI, BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIIeTyEeMbIMU BEJIMYMHAMH, 00BsCHEHHE
TTOJTYYEHHBIX pe3yJIbTaTOB, HCIIOIL30BAHHBIX

«CopTa KyJIbTypHBIX PaCTCHHUI.
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Hay4HBIX IOHATHUM, TEOPUH U 3aKOHOB, YMEHUE JI€T1aTh
BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTaTOB.

Pa3nen 8.
IBOJIIOLIHOHHAA
OmnoJiorusi.
Tema 8.1. Opomounst u | IIK 1.1-1.6 | — ymeHHe BBICIATH CYLIECTBCHHbBIC IPH3HAKK CTpOoeHHs | Pa3paboTka  AM3allHEPCKHUX — CXeM
METOABl €€ H3YyUYEeHHUS. OMOJIOTUYECKUX  OOLEKTOB:  BHAOB, HOMyJsui, | «PopMbl 60pHOBI 32 CYIIECTBOBAHHEY,
Hcropus PasBUTHSA IPOJIyLIEHTOB, KOHCYMEHTOB, penyuenTos, | «EcTecTBeHHbIH oTOO0p»,
MPEACTaBICHUI 00 OMOTeOIIeHO30B U DKOCHUCTEM, ocobennocty | «MyTanMoOHHAs U3MEHUYUBOCTDY.
3BOJIIOLINH. MIPOIECCOB: HacjJaeqCTBEHHOU U3MEHYHUBOCTH,

€CTECTBEHHOTO oTbopa, BH1000pa30BaHMs,

MPUCTIOCOOTICHHOCTH OpPraHHU3MOB, JeNCcTBUS

HKOJIOTMUECKUX (DaKTOPOB HAa OPraHU3MBI, IEpeHoca

BEUIECTB UM IIOTOKA DSHEPIMM B HIKOCHCTEMAX,

AHTPOIIOI€HHBIX W3MEHEHUN B JKOCHUCTEMAaX CBOEH

MECTHOCTH, KpyroBopoTa BEIIIECTB u

OMOTeOXMMHYECKUX IIMKJIOB B Onocdepe.
Pa3nen 9.
Bo3nukHOBeHHE "
pa3BuTHE JKM3HH HA
3emure.
Tema 9.1. HUcropust | IIK1.1-1.6 | — ymenue npUMEHATh IIONyYCHHbIE 3HaHUs i | Pa3paboTka — AM3allHEPCKHX  CXeM
KU3HH Ha 3eMie Hu OOBSICHEHHs] OMOJIOTHYECKUX TIPOLIECCOB M sIBICHHH, | «BO3HUKHOBEHHME Conneynon
METOABI €€ U3y4YEHUs. 1A NPUHATUA ~ NPAKTHUYECKUX  PELICHUH B | cCUCTEMBD», «Pa3BuTHE OpraHu4ecKoro
I'unoressr MOBCETHEBHOM U3HU C LENbI0  00ECIeYeHUs | MHPay.
IPOUCXOXKACHUS JKU3HU 0€30IaCHOCTH ~ CBOETO  37I0POBbS U 3/I0POBBS

Ha 3eMIIe.

OKpYKaIOIIMX JIF0JIeH, COOII0IEHUSI HOPM IPaMOTHOTO
MOBEJCHUS B OKPYXaIOIIEH MOPUPOJHOW CpEXE,

[IOHMMAaHHe HE00X0IMMOCTH HCIIOJIb30BaHUs
JNOCTHKCHUM COBPEMEHHOM Ouosoruu u
OMOTEXHOJIOTUH TUIS PalMOHAIBHOTO
[IPUPOIONOJIBb30BAHUS.
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9. | Tema 9.2. Ocnopubie | IIK1.1-1.6 | — ymenne Bmamers MeTonamu HaydHOro mnosHaHus B | PaspaGoTka qu3alHEPCKOH — CXEMBI
STaIbI 3BOJIIOLIMU Ouosioruu: HaOIOJICHUE U ONHMCAHKE XKUBBIX cucTeM, | «CpaBHEHHE AHATOMUYECKUX — YepT
OpraHMYecKOro Mupa Ha IPOILIECCOB U SIBJICHUH, OpraHU3alMs WU IMPOBEICHHE | CTPOCHUS YeJI0BeKa u
3emute, pa3sBUTHE >KU3HHU OWOJIOTHYECKOTO  JKCIIEPUMEHTA,  BBIIBHXKEHUE | YEIOBEKOOOPA3HBIX 00€3bIH.

TI0 5paM U MEePUOAAM. TUIIOTE3bl,  BBIBICHHE  3aBHCHMOCTH  MEXAY
HCCIIeTyeMBIMH BEJIMYMHAMH, 00BsICHEHHE
MOJTY4YEHHBIX Pe3yIIbTaToB, UCTIOJIb30BaHHBIX
Hay4HBIX IIOHATHUN, TEOPUH U 3aKOHOB, YMEHHE JI€]1aTh
BBIBOJIbI HA OCHOBAHUH MOJTYYEHHBIX PE3yJIbTATOB.

Pa3nesn 10. Opranusmsl

U OKpY’Kalouias cpesa.

10. | Tema 10.1. Oxonorus kak | IIK 1.1-1.6 | — ymenue uznarate Gnomornveckue Teopuu (Kierounas, | PaspaboTka ausaiiHepcKoro Makera
Hayka. Cpenpl oOMTaHUS XPOMOCOMHasl, MYTAallMOHHAs, I[eHTpaibHas porma | «IIpupoaHbIe 30HBI 3eMm.

U 9KOJIOTMYECKHE MOJIEKYJISIPHOM OMOJIOrUH), 3aKOHBI U yUEHUSI.
(hakTOpHI.
Pazgen 11. CoobmecTBa
i IKOJIOTHYEeCKHe
CHCTEMBI.

11. | Tema 11.1. Coobmectsa | IIK 1.1-1.6 | — ymeHHe BBIAEIATS CyLIECTBEHHbIC TPH3HAKH CTpOeHHs | PaspaboTka IuM3alHEPCKMX MAKETOB
OpraHU3MOB. OMOOTMYECKUX ~ OOBEKTOB:  BUAOB, momyusmuid, | «IIumesele nenu», «OKomorudyeckas
DKOCHCTEMBI u HPOIYLIEHTOB, KOHCYMEHTOB, penyLeHToB, | upaMuaay», «buochepa u uenoBex».
3aKOHOMEPHOCTH ux OMOTEOLICHO30B M 3KOCHUCTEM,  OCOOCHHOCTH
CYIECTBOBAHHUSI. IPOIIECCOB: HacJIeCTBEHHON U3MEHYUBOCTH,

€CTECTBEHHOT'O otoopa, BU1000pa30BaHM,
MPUCTIOCOOJICHHOCTH OpraHNU3MOB, JeHCTBHS
HKOJIOTHYECKUX (HaKTOPOB HA OPraHU3MBI, MepeHoca
BEIIECTB M TIIOTOKA DSHEPrMH B JKOCHCTEMAX,
AHTPOIIOTEHHBIX W3MCHEHHH B DKOCHCTEMax CBOCH
MECTHOCTH, KPYTrOBOpOTa BEIIICCTB "

OMOTeOXMMHUYECKHX ITMKJIOB B Onocdepe.
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