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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo ydeOHOMYy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi padpaboraHa Ha ocHoBe DeaepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EctecTBeHHO-
HayuyHble mpenMeTsy. CormacHo mnonoxkenusM DPI'OC COO mnpoduiabHBIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01IKUM, CpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MIPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no ydebHomy mpeamety "buonorus" naér npeacraBieHuE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOnéHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIYET MOCIEA0BATeIbHOCTh H3YUYEHHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Oiarojaps 4YeMy I[POCMAaTPHUBAETCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00Opasze >KH3HU, Ha
BOCIIUTaHWE OEpeXHOT0 OTHOIICHUS K OKpYKalollel NpupoaHou cpene. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero obuiero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha
pacuMpeHre U yriiyOJieHHe 3HAaHUK 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM W OMOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEICKIIUN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHHUS U DKOJIOTHH.

Nzyuenne ydeOHOoro mnpeamera «buonorus» Ha yriyOJI€eHHOM YpOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIMXCS K MOCIEIYIOMIEMY IOJIYYECHUIO



OMoNorMueckoro  oOpa3oBaHHs B By3aX W OpraHM3alMAX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEp KaHMUs COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMIOJIyYEHHBIX MpU  HU3YYEHUM OOy4arolUMUCA
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAaHMsS O PAacTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS ITPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MmoxkHa Takke HMHTErpanusi OMOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSIMH, MOJYYCHHBIMH OOYYAIOIIMMHCS MPU U3YUEHUH
bu3uKY, XUMHUH, Teorpaduu U MaTEMaTHKH.

CrpykTypa mnporpammsl 1o ydyeOHOMy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIs )KMBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OOy4aroumxcs Mo OOTaHHKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydaroTCsl 3BOIIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYyeOnsiii npeaMer  «buonorus» mpu3zBaH  o0ecnedydTh  OCBOEHHE
0Oy4JaroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJISIUH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKJIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUM. [
pa3BUTUSL M TOJAEpXKaHUS HHTEpeca oO0ydarommxcs K OHOJIOTUM Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepHalia B COACpPKaHUU MPOTrPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEHN CTAHOBJICHHS M Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOja€éHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHMH
WCIIOJI30BaTh TU 3HaHUS B (POPMUPOBAHUM MHTEpeca K OmpenenéHHO o0macTu
npoecCHOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOPY
y4eOHOTr0 3aBeCHUS JJIsl TPOIOKEHUS OMOIOTHYECKOro 00pa3oBaHusl.

JocTtmxeHnne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOlEHHOM YpOBHE 00€CIIEUMBACTCS PELICHUEM CIIEAYIOIIMX 3aa4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHHH, MHOTO000pa3HMH U OCOOCHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJIEeTKa,



OpraHu3M, MOMyJsIus, BU, OMOreoneHos3, onocdepa); 0 BHLAAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUSAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCd C METOJAMM IO3HAHMS >KUBOW MPHUPOBI:
UCCJIEIOBATENILCKUMU  METOJlaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUU, HSMOPHUOJIOTUUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEJICKIIMU, OWOTEXHOJIOTUM M CHUHTETUYECKON OHOJIOTMH, TMaJCOHTOJOTHUH,
HKOJIOTHHU);  METOAAaMH  CaMOCTOSITEJIBHOIO  TPOBEJEHUS  OHOJOTMYECKUX
uccleloBaHUM B JjabopaTtopum M B npupoje (HaOmoJeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHHE OOYYarOIIMMHUCS YMEHHUSMHU: CaMOCTOSTEIBHO  HAXOJUTh,
aHaAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeJOBEYECTBA; OLICHMBATh IMOCIEICTBUS CBOEH NEATEIBHOCTU IO
OTHOILICHUIO K OKpPYXKaIoIIeH NpUPOAHOU cpeae, COOCTBEHHOMY 370POBBIO U
3M0OPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBaTH U  COONIOAATH  MEpPbI
nporiIakTUKA MH(GEKITMOHHBIX 3a00JeBaHU, TpaBUIa TOBEJACHUSI B MPUPOJIEC U
obecrniedyeHnss 0€30MacCHOCTH COOCTBEHHOW KU3HEACSTENBHOCTH B UPE3BbIUYalHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHbBIC HAYUYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BuTHE y 00y4YalOIMXCsl HUHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpOoOJIeMaMH, METOJ0JIOTHeH
OHOJOTUYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCTIEPUMEHTAITLHBIX
WCCJIEIOBAHUM, pelIeHHs] OMOJOTMYECKUX 3a7a4, MOJECIUPOBaHUS OMOJIOTUYECKUX
O0OBEKTOB U MPOILIECCOB;

BOCIIUTAaHUE y 00YyYarOMXCsl IEHHOCTHOTO OTHOILLIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TOBEIEHHUS B IMPUPOIE;
WHTErPallMH €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuobpeTreHrue  OOyYaroIIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOJIOTIOIB30BaHUMN (COOIOACHUE MpPaBHJI TIOBEIEHUS B MPUPOIE, OXPaHbI
BHJIOB, KOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbS
OKpyXaromux JroAel  (coOmrogeHuss Mep npoduuakTukd — 3a00J71eBaHUM,
oOecrieyeHne 0€30MacHOCTH >KU3HENEITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHWe  YCIOBMM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIUBUIYaJIbHON oOpa3zoBaTeIbHON TPAEKTOPUH, CIIOCOOCTBYIOIIIEH
nocJenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHMBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTIMHU PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA M3yu€HHE OMOJIOTHH Ha yriyOJIEHHOM
YpOBHE CpemHero ooOmiero oopasosanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZel0).



Ot60op opraHm3anMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBIISETCS ¢ YYETOM CHenupUKU ero COJAepKaHWs W HAMpaBIECHHOCTH Ha
NPOAO/DKeHHE OWMOJIOTMUECKOTO O00pa3oBaHWs B OpraHU3alUsAX  CPEIHETro
po(heCcCHOHATLHOTO U BBICIIETO0 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SIBIIIETCSL TIPOBEJCHUE JIA0OPATOPHBIX M TpaKTHYeCKUX pabor. Taxxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX U y4eOHO-UCCIIENOBATEILCKUX PadoT,
TEMaTHKa KOTOPBIX ONPENCNSICTCS y4YUTEJeM Ha OCHOBE  HMEIONIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TIPUPOIHBIX YCIOBHIA.

HopmaTtuBHasi 6a3a npenogaBanus npeaMera:

JlanHast pabouasi mporpamMma pa3paboTaHa B  COOTBETCTBUH co
CJIEIYIOUTUMU HOPMATUBHBIMU U PACTIOPAIUTEIbHBIMU JIOKYMEHTAMH:

ITpuka3z Munnpocemieausi Poccun ot 12.08.2022 1. Ne 732 «O BHeceHuu
u3meHeHnit B ®I'OC cpennero o6iiero oOpa3oBaHus, YTBEPKICHHBIN MPUKA30M
MunucrepctBa oOpa3zoBanust U Hayku Poccuiickoit deneparuu ot 17 mas 2012
roga Ne 413».

IIpuka3 MunucrepctBa mnpocemienus Poccuiickon ®enepaumu  OT
23.11.2022 1014 «OO6 ytBepxaeHun deaepanabHON o0pa3oBaTeNbHOM
POTPaMMBI cpeaHero  o0mero oOpa3oBaHus»  (3apErUCTPUPOBAH
22.12.2022 r. Ne 71763).

[Tucekmo Munnpocemenusi Poccun «O HampaBleHMHM METOAMYECKHUX
pexomenaaruii» ot 13.01.2023 r. Ne 03-49.

Metoauyeckue pEeKOMEHJAlUM MO CHUCTEME OIIEHKH JOCTHXKCHUS
00y4JaroNMMUCs TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHMS MPOTPaMM HAYaJIbLHOTO
00111eT0, OCHOBHOT'O OOIIIETO M CPEIHETO OOIIEro 00pa3oBaHMS.

B 11 kuaacce mnpoaoskaercss wu3ydyeHHe OHOJIOTMM T1I0 PpaHee
pa3padoraHHOi padoyeil mporpamMmme.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJBbBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
oOydJaromuMHUCs TPOrpaMM cpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIC,
MeTaIpeIMETHBIC U TIPEIMETHEIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI TI0 OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaKJaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNICHUI0, Haiuuyue Mmomusayuu K OO0ydyeHHIO  OuoJioruw,
yeneHanpagiienHoe pazeumue BHYTPEHHUX YOEKIEHUH IJMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH WM HCTOPHUYECKUX TPAIUIUN PA3BUTHS OHMOJOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIUXCS PYKOBOACTBOBATHCS B CBOEH



JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, MPUCYIIMMH CHCTEME
OMOJIOTHMYECKOTO  O0pa30BaHUSA, Haauuyue NPABOCO3HAHUS  DKOJIOTUUECKOU
KYJAbTYPBI, CHOCOOHOCMU CMABUMb LIENTU U CTPOUTH KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI MO OUMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUMCKUMU COUHUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMH
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHIHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UUUU JIMYHOCTH, NaTPUOTH3MA U
YBAXEHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyAa U CTaplIeMy MOKOJIECHHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickonr denepanuu, Tpupoae u
OKPYKaIoUIEH Ccpeie.

JIM4HOCTHBIE pE3yJbTaThl OCBOECHMS YydeOHOro mpeamera «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTh OOYYArOIINXCsl pYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIECTBa, PACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYAIOIIETrocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOH JESITEIbHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4E€OHBIX M MO3HABATENIbHBIX 3a]a4, BBIIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENsATh COOCTBEHHYIO MO3UIHUI0 MO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSXKICHUSMU, KYJIbTYPHBIMH IIEHHOCTSMHU U
COIIMAJILHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 337a4, YBAKHUTEIbHOIO
OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB MpHU OOCYXIEHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOMN IrpakIaHCKOU UJEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunoy, ropmoctm 3a cBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYyJbTYpY,
IPOLJIOE U HACTOSIIIEE MHOIOHALIMOHAIBLHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K NPUPOJHOMY HACJIECIUIO U MaMITHUKAM MPUPOJIBI,
JOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;



CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTWH, TIOHMMAaHHWS 3HAYEHWUS OWOJIOTMH B TIO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN POCCUICKOTIO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYACH HA MOPAITHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusMu HaponoB Poccuu;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHUE SMOIIMOHAIBHOTO BO3/ICHCTBUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyuns:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHME TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTb K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

WHTEpeC K pa3u4HbIM cdepaM mpodecCUOHATIBHON JeSTeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKEHNUU BCEH KU3HU;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHUSI:

HKOJIOTHYECKH IIE€JIECO00pa3HOE OTHOIICHHE K TPHUPOAE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;



MOBBILIICHHE YPOBHS SKOJOTMYECKOMW KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPYXKaroILEen Cpeabl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MPOOJIeM U IMyTel ux
peuieHus;

CHOCOOHOCTh MCHOJb30BaTh NIPUOOpETacMble IPU U3YYEHHUU OHOJIOTUU
3HaHUS W YMEHMsSI MpU PELICHUU TNpoOJeM, CBA3AHHBIX C PALMOHAIbHBIM
OPUPOJIOTNIOIB30BAaHUEM  (COOJIIOJIECHUE  TpaBUI  IIOBEJIECHUS B  INPHUPOJE,
HAIIpaBJICHHBIX HA COXPAaHCHUE PABHOBECUS B OKOCHUCTEMAax, OXpPaHy BHJIOB,
aKOcucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBHUM, NPUHOCAIIMX BPEH  OKPYNKAIOUIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpAIaTh UX;

HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM M COLIMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKON JESITEIIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ pOoJu B
(GOpMHpPOBAHUM PALMOHATIBLHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU LEIOCTHOTO
NpeAcTaBlIeHUs] 00 OKpYXKaroleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MyTel BbIXOJAa U3 II00ANBbHBIX HKOJIOTMYECKUX MPOOIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B LEJAX
NOBBIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
U U3Y4EHUH OMOJIOTUHY;

IIOHUMAaHUE CYIIHOCTH METOJIOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;



CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUSA JJIA
peHICHUA HpO6J’ICM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUAX,

OCO3HAaHHUC ILICHHOCTH Hay‘IHOI\/’I ACATCIIBHOCTHU, TOTOBHOCTHL OCYIICCTBJIATH
IMPOCKTHYIO U UCCICHOBATCILCKYIO JCATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC,

I'OTOBHOCTD n CITOCOOHOCTH K HCIIPCPBLIBHOMY 06pa3013aH1/110 141
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuduKy METOJI0OB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIH (DaKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCAJIbHbIC y4eOHbIE JCHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W  YHUBEpPCaJbHbIE Yy4yeOHBIC JCHCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YpPOBHE CPEIHETO OOIIETo
oOpazoBanus y oOydvaromerocs OyayT chOpPMHPOBAaHBI TO3HABATEIBHBIC
YHUBEpCAIbHBIC YUEOHBIE AEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCATIbHbIE yUeOHbIC
JNEUCTBUS, PETryJATHUBHbIC YHUBEpCAJIbHbIE YyueOHbIC JEUCTBUS, COBMECTHas
NEATEIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaajnenne YHHBepPCAJIbHBIMH YueOHbIMU NMO3HABATEJIbLHBIMU
AeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyJIHpOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIAEIATh UX XapaKTEepPHbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHITHUSIMH ),

ONpeAesATh LEJIU JESITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TOHATHUS Il OObsICHEHUS (PAKTOB M SIBJICHUI
KUBOU MPUPOBI;



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAacCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TAK)KE€  NPOTUBOPEUMH  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELIEHUN KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh pa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUs, HaXOAUTh apryMEHThl AJii JO0Ka3aTeabCTBa
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOoca CPEeNCTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

(GopMyIHpOBaTh 3aNpOChl U NPUMEHATH PA3JIMYHBbIE METOJbI IPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUYeOHBIX
3ajady;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
HOUCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
OMOJOrMYecKoM HH(pOpMALME: MPUMEHATh XHUMHUYECKUE, (PU3HUECKHE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HarJIsJHOCTH;

BJa/J€Th  HABbIKAMU  pAaclO3HaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(GOPMAIIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OBgJaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENIbHO BBINOJHEHUS MNpejaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIaCOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAaiora Uin TMCKYCCUN);

pacno3HaBaThb HeEBepOaJbHbIE CPEACTBA OOIIECHHS, TNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIB30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS NPU PEIICHUU YUeOHON 3a1a4u;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEWCTBHM C y4y€TOM OOILIuX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjeHa KOJUIEKTHBA;

OPUHUMATh L€ COBMECTHOM  JI€ATENbHOCTH, OpraHHU30BbIBATh U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacrpenenartb pojid ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJOr0 y4YaCTHHKAa KOMaH/bl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;



npemjiaraTb HOBBIE IPOEKThI, OLIEHUBAaTh HJEH C MO3ULIHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B Pa3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OsgJlaieHHe YHUBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUSA JUIsl BBIABICHUS MpoOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUI ILEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANOUTEHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENbHON  pedieKCHud KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM NJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh pELIEHHA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINW3E pe3yJIbTaTOB
NEeSTEIbHOCTH;

3) npuHsATHE CeOsl ¥ IPYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NeSTEIbHOCTH;

IpU3HABaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue



npopunabHOro  o0ydeHust — oOywarouuxcsa — Ouosormu. OHHM  BKIIIOYAIOT:
cneruuyecKkue st OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMN U TPEoOpa30BaHUIO 3HAHUM, BUJIbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMUYHBIX YY€OHBIX, a TAKKE B
peaibHBIX KU3HEHHBIX cuTyalusix. [IpenMeTrHble pe3ynbTaThl MPEACTABICHBI 10
rojilaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kslacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB NPHUPOJBI W  pEIICHHH TMpolJieM  palMoOHaJIbHOTO
MIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCHUCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
Omooruu;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o uentpax
MHOTOOOpa3usi W MPOUCXOXNKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(enHOOOpa3usi MOTOMKOB TEPBOTO MOKOJEHUS, PACIICIICHUS, YACTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAJIOB B
HACJIEICTBEHHON U3MEHYUBOCTH H. . Basunosa), IIPUHLIUIIBL
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHH, J>KUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTabonIn3M), MPEeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(GHOTO U reTepoTpOGHOTO TUTIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Melo03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHAMBUIYyAJIbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXK]Yy OpPraHOMJAMU KIETKH M HX
GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M uX (QYHKIUSAMU, MEXKIY
opraHamMud M CHCTEMaMu OpraHOB Yy pacTeHWH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUMUSIME, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXAY 3Talamu
oOMEeHa BEIIECTB, ATaaMH KJIETOYHOTO IHUKJIA U KU3HEHHBIX ITUKJIOB OPTAaHU3MOB,
JTamamMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHNUS;



YMEHHE BBISIBISITh OTJIMUYUTENIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME APIYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITh TPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH UX SKCHEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIUpys Ledb HUCCIEIOBAHMs, AaHATU3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U I€NIaTh BHIBOAbL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM W MEJWLHMHE, NMPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJIYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHX
KOH(epeHIusX;

YMEHUE OLICHMBAThb JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICJOBAaHUN B
obnmactu  OuosorMd ¥ MEAMLIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHME, HAINPABIECHHOE M3MEHEHHE I'€HOMAa M CO3[aHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHUE OCYILECTBIATh OCO3HAHHBIM BBIOOP OyAyied npodeccuoHanbHOU
JEATEeIbHOCTH B 00JIacTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO03SCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJIEHHBI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH npodeccuu 1
POJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHMs B OpraHu3alUsiX CpEeIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI ydyeOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHUHBI MHpA, B TMO3HAHMM 3aKOHOB MPHUPOJAbl M PEIICHHH SKOJIOTHYECKHUX
npobjieM 4YeloBeYecTBa, a TaKkKe B PEIIEHWH BOIMPOCOB PALMOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOIICHHS K IPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJeNeHUs] W TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, IKOCUCTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBiaeHusx 3Bomtouun, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTrmdeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3aponeimieBoro cxoiactsa K. M. bopa), mpaBuna (munumyma 0. JluGuxa,
AKOJIOTMYECKON NHUpaMubl 3HEpPruu), rumnores3bl (runmoreza «vupa PHK» V.
['un6epra);



yMEHHE  BJaJ€Th  OCHOBHBIMH  METOJAAMH  HAy4YHOTO0  TO3HAHWI,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OILICHKH aHTPOIIOTEHHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIIONaTPUIECKOro u CUMITIATPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH]T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIllpaBICHUN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOIECCAMH 3BOIIOIHH,
JIBKYIIUMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOUTaHUs, aOMOTUYECKUX M OMOTHYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€ll  OpraHM3MOB B  COOOIIECTBaX,
AHTPONOTE€HHBIX U3MEHEHUN B SKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTEeNbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOMTAHUS, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BHUIOB U
HKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniath OMOIIOTUYECKUE 3a]]a4H, BBISBISATH TPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TMPOBEPATH WX OSKCIEPUMEHTAIHLHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEJOBAHUS, AaHAJIU3UPOBATh IOJyYECHHBIE
pe3yJbTaThl U A€NaTh BBIBOJBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(DepeHIusX;

YMEHHE OIICHWBATh TUTIOTE3bl U TEOPHH O TPOUCXOXKIICHUH KU3HU, YEIOBEKa
¥ YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOco0ax MpeaoTBpaIleHUs
rJ100aabHbIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHabHON
JESITEIIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEIBCKOIO XO35HCTBA, MHUIIEBOU
MPOMBIIIUICHHOCTH, YTAyOJsATh TO3HABATENbHBIA MHTEpPEC, HalpaBJIEHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYyIOIIEH mpodeccud U MPOJIOJDKEHHE
OMOJIOTMUYECKOT0 00pa30BaHusl B OPraHU3ALMIX CPEAHETO MPOdECCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUAI.



COJAEPKXAHUE OBYUYEHUA
10 KJIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HM3y4yaeMble ~ MMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, TPUKIAIHBIE W TOUCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HaueHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MMPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIIJIEHHOCTH, OXPAHE MPUPOBI.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
VY. I'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMHM C JIpYruUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

JKuBble cucteMbl Kak mpenMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb W LEJIOCTHOCTb,
CIOKHOCTh M YIIOPSIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), ouochepnsiii. Ilpoueccsl, NpoUCXOA[IINE B KHUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUY.

N3ydenue xuBbIX cucTeM. Meroabl Ouonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alMs, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaX€HUs PE3yJabTaTOB »JKcriepumeHTta. [loHsTHe
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOMN
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».



O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I TPOBEICHUS
HAOJIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OcCHOBHbIE TOJIO)KEHHUS COBPEMEHHOM KJIETOUHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

O0opynoBaHue: CBETOBOM MMKpPOCKOI, MHUKpOIpENnapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3ydeHue METOJOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysibl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHKMM 6€IKOB. [Ipuonsi.

Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO6mmuit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonorudeckue pyHKIIUM YTIIEBOIOB.

Jlunuast. 'uapodunsHo-rTUapOPOOHBIE cBOMCTBA. Kitaccudukanus TUNIUa0B.
Tpurnuuepunbl, (ocPoUnuabl, BOCKH, cTepouzbl. buonornueckue QyHKIUU
aunuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MeEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ouonorndeckue pynkmuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.



Crpoenne moisekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
kierke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMO(HU3NYECKUe UCCICIOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. MoodenuposaHnue
CMpYKmypsl U QYHKYUl OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ouzaun u
Opeanuyeckull cCunme3s OUOMOJEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHCTpaMuA

[Toptpersr: JI. [lomunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX 3JIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubl n cxembl: «llepuognueckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CtpoeHne MOJIeKybl BOJbD», «BemecTBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKyJNb», «CTpoeHuE MOJEKYI
yrieBooBy, «CTpoeHre MoyeKyn JHUnuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyiasl ATO».

ObopynoBaHue: XMMHUYECKas [TOCyJia U 000pyJOBaHHUE.

JlaGopaTopnas padora «O0HapyxeHuEe OEJIKOB C MOMOLIBI0 KaYECTBEHHbBIX
peakuuii».

JlaGoparopnass  paGora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKUNH KJIETKH

Tunel KIETOK: OJyKapuoTH4YecKas M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTUuueckoil kieTku. Kierounasi cTeHka OakTepuil u apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HONM U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBaHHE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomymponurnaemocts wmemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3omuuTo3. KierouHas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[utomna3ma. [luto3one. [lutockener. [Bmxenne uuromiazmsl. OpraHouIbl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKH: JHAOIJIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHHE M (yHKUMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkh. CTpoeHHe TpaHyISIPHOIO PETUKYJIyMma.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMmOpaH. [mankuii  (arpaHynsipHbIA) — 3HIOMJIA3MATUYECKUN
petuxkynyMm. CekperopHas QyHkuus anmapata ['onpmku. Moodugurkayus denxos 6
annapame [ onvoocu. Copmuposexka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounsiid cok. Typrop.



[lonyaBTOHOMHBIE  OpPraHOWJABI  KIETKH:  MUTOXOHJAPUM,  ILJIACTU[IBI.
Ipoucxooicoenue mumoxonopuii u nracmuo. Cumbdbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKapHOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JICMKOIIACThI BBICIIIMX PACTCHH.

HememOpanubie opranouabl kietku CTpoeHue M QyHKIHUHA HEMEMOpaHHBIX
OpraHOHUIOB KJICTKHU. Pu6ocomer. Ilpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Klemok. MukpoTpybouku. Kierounbii
neHtp. CrTpoeHne W JBUKEHHE JKTYTUKOB M pecHUYEK. MUKpOTpyOOoUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
mukpompyodoukamu. MomopHvie 6enku.

Anpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpOMOCOM B HWHTEppa3HOM spe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. Soepmbiii
MPAHCnOpm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuupl 1 cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
XKUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpEenapaTbl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAIbHBIX KJIETOK.

JlaGoparopnass pabGora «/3ydyeHue CTpPOEHHS KIETOK Pa3JIWYHbBIX
OpPTaHHU3MOB).

IIpakTuyeckas padora «3ydyeHne cCBOMCTB KJIECTOUYHON MEMOpPAHBD.

JlaGopaTopnas padora «lccienoBaHue Ima3MoyiM3a M J€Iia3MoyiM3a B
PACTUTEINbHBIX KIIETKaX».

IlpakTnueckass padora  «/3ydeHue  JOBUKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMMIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YuacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamienue AT B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonusma. depMeHTBI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHCTBUSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKUX BEUIECTB B KIeTKe. DOTOCUHTES.
Anoxcueennviti U okcueeHHwll Gomocunmes y baxkmepuii. Ceéemocobuparoujue
nUSMeHMbl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Ipouecce



dotocunteza. CretoBas u TeMHOBas Gasbl. Domoodvixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BrmssHre pa3nudHbX (HaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTESA.

XeMOCHHTE3. PaznooGpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOAOPOJHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN OOJIe3HEH.

AspobHbIe OpraHU3MBl. Orarbl HSHEPreTUYECKOT0 oOMeHa.
[ToaroroBuTenbHbBIN 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe okucaeHUEe, UM KIETOUHOE JbIXaHue. Pojib MUTOXOHIpUI B
npoiieccax ouosiorudeckoro okucieHus. [uknuyeckue peaxkiuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEHa BeIleCTB nepes] aHadPOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUl 00Men», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynoBaHue: CBETOBOM MHKPOCKOI, O0OpYAOBAaHHE IJIsI MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass padora «l3ydeHue  KATaIUTUYECKOW  aAKTUBHOCTH
(GbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajasbl)».

JlaGopaTtopnasi pabora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEePOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MTPOIIECCOB OPOKCHUS U JBIXaHUS.

Tema 7. HacsencrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cuHte3a. [[puHIUN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOIO CHHTe3a. Peanm3anms HaciaeacTBeHHOW wHGopManun. | eHeTnuecKui
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcenoBust O6uocuHTe3a Oenka. KomupoBanue amuHOKUCIOT. Posnb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKapUOT U IYKAPUOT. Perymnsuus akTUBHOCTU T€HOB y Mpokapuot. ['mmotesa
ornepona (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccut 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
IIPOLIECCOB B KieTKe. KieTounslii romeocTas.



Bupycel — HexiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHME
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHBIX, pactenuit. CITN, COVID-
19, coumanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz donvuux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
lIpoepammupyemvie ¢hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTHYeckuit Kom», «BUpPyCh»,
«bakrepuodarm».

IIpakTuyeckasi padbora «Co3gaHue MOAEIN BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisinua. Wurepdaza u  MuUTO3.
Oco0eHHOCTH TIpolleccoB, MpoTekarimx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrermyeckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUUH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUIN) TIEPUOIBI UHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl u

TemomMepaza. XpPOMOCOMHBIM HAaOOp KJIETKH — KapuoOTHUIl. JIUMIOWAHBIA WU
rariougHblid - HaOOpbl  XpoMocoMm. ['omosiornunble  XpoMocoMbl. [lonoBbie
XPOMOCOMBL.

Henenne xmerkm — wmuto3. Craguy MHTO3a W IPOUCXOJAIINE B HUX

nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHE3. buosiorndyeckoe 3HaueHUE
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIeTKU. [IporpamMmmupyemasi KieTOuyHas
rubesnpb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaHus KIemkKu.

JlemoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutos3y», «CTpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: «K MUTO3 B KJIETKaX
KOpelIka JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHUS W JKHU3HENEATEIBHOCTH  OJHOKJIETOUHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APpyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHble W T€HEpaTUBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX pPACTEHUM:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne XKMBOTHBIX. BHYTpHIOJIIOCTHOE H
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOECHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MJIeKOnUTatomuX. Perymsius apixanus. JlprxaTenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M dyenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KkpoBooOpaiieHus. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpatuTenbHble Bakyonu. Opranbl BblaesieHus. PuipTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJEICHHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune u (yHKIIMOHHPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.



3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacCTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3Ma oT OonesHeil. MimmyHHas cucrema uenoBeka. Kiierounsiii u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celekTuBHOTO uMMyHHuTeTra (I1. Dpmmux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHu3MoB. Posib BpoKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHAEJbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbHas peryisanus U SHAOKPUHHAs CUCTEMa JKMBOTHBIX U UYEJIOBEKA.
JKene3pl SHOOKPUHHOW CUCTEMBI M WX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cucCTeM. [ umoTaniamo-runogusapHas
cucTema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «llpocrenmme», «Oprasbl LBETKOBBIX PACTEHUI,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEEe CTpOEcHUE
HacekoMbIx», «Tkanu pactenuity, «KopHeBwie cuctemb», «CTpoeHHE CTEOJISD,
«CTpoeHre JMCTOBOM IUIACTUHKW», «TKaHUW XKUBOTHBIX», «CKEJIET 4eIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiledynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBD»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkm», «HepBHas ~— cucrtema
npecmbikaromuxcs»,  «Hepuas  cucrema  nrtuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBekay, «Pediekcy.

O6opynoBaHuE: CBETOBOM MHUKPOCKOM, MHUKpOIpEnapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKpPOIpPENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXXHMX, KHBBIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJIOB, BIAXHBIE TNpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTECHUH,
pacIHieTuIeHus KpaxMajia U OelIKoB Mo IeicTBreM (GEepMEHTOB, 000OPYAOBAHHE IS
JIEMOHCTPALMH OIBITOB MO M3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JIBIXATEJbHBIX JIBUKECHHUM, MOJEIN TOJIOBHOTO MO3Tra PA3JIMYHBIX )KUBOTHBIX.



JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHUII.

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. [lonoBbie KieTkW, wiau ramerel. Meio3. Craauun
Meiio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. brosorunueckuii CMbICI
M€i03a M IIOJOBOro mponecca. Meio3 W ero Mecto B KU3HEHHOM IIMKIIE
OpPTaHU3MOB.

[IpenzaponeiieBoe passurue. ['amerorenes y suBOTHbBIX. [10510BBIE KeEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

WuauBuayalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeeneza. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoGneHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIOIIUX. 3apOJBIIICBhIE JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BJIUSIHUE 4YacTeil pa3BUBAIOIIErOCs 3apojbllia (SMOpPHOHANIbHAS WHIYKLHS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KakK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpPUOHANBHOE pa3BUTHE PA3TUUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPe/Ibl.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanbHblli nepuoa. llpsmoe wu
HenpsiMoe pas3BuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMyeckoe 3HA4YE€HHE NPSIMOrO W HENPSMOIo
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. THUIbl pocTa KUBOTHBIX. DaKTOPHI
peryJiliiy pocTa KUBOTHBIX U ueioBeka. CTaauu nocTaMOpHOHATIBHOTO PAa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smHuoxxenne u pasButue pacteHud. 'ametodutr u cnopodut. Meio3 B
JKU3HEHHOM IuKJe pacTeHuid. OOpa3oBaHMe CIIOp B IIpolecce Meio3a.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIAA OHTOI€HE3a Y PACTEHUN U ) KUBOTHBIX.

JdeMoHCcTpauu

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMHJIOMOHAAb», «Pa3MHOKEHUE 3BIJIEHBD,
«PazMHOXkeHue ruape», «Meio3», «XpomocoMmel», «['amerorenes», «CtpoeHue



AUIEKIIETKH U crepmaTo3ousa», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butue nsarymkun», «JIBOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUI»,
«CTpoeHne CeMsH OJHOJOJBHBIX U JABYJOJbHBIX PACTECHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKWM3HEHHBIM 1THMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBD.

O6opy0oBaHME: CBETOBOM MHKPOCKOI, MHUKpOMpenaparhl SHIEKICTOK U
CIIEpMAaTO30H1/10B, MOJIeNIb «L MK pa3BUTHS JISATYIIKW.

JlaGoparTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FTOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOABILIEH
MTO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopuss CTaHOBIICHMS W Pa3BUTHS TEHETUKH Kak Hayku. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Poinb oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonbsuioBa, H. Y. BaBunora, A. H. benoszepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUSI, THOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JleMoHCTpauumn

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuid, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuiel 1 cxembl: «MeTo bl TeHETHKNY, «CXeMBbI CKPEIIMBAHUS.

JlaGopaTopnasi pabGora «/[po3oduima kKak OOBEKT TI'€HETHYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pACIIEIUIEHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. [ unores3a 4ucToThl raMmer.

AHanm3upyroniee ckpermmBanue. [[poMeKyTOUHBIA XapaKkTep HacleIOBaHHUS.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JHurubpuanoe ckpenBanue. Tpetuit 3akoH MeHens — 3aK0H He3aBUCHUMOTO
HaclleOBaHMUsl ~ Mpu3HakoB.  lluTosmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

Cueruiennoe HacnenoBanue npusHakoB. Pabotsr T. Moprana. Cuernsiennoe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.



['enernka nosa. XpoMOCOMHBIA MEXAHU3M OINPEIEIECHUS M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA MOJ. ['eHeTnuyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBaHne Npru3HAKOB, CLENIEHHBIX C ITOJIOM.

['eHoTHN Kak nenocTHas cucrema. [lneiioTponus — MHOKECTBEHHOE JACHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3auMoAeicTBHE HEaUIENbHBIX T'EHOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHEeTHYECKUIT KOHTPOJIb PAa3BUTHS PACTCHUM, >KMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJS H
W3MEHEHHUS HACJIEACTBEHHOU HH(OPMAIIMU B OKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoHCTpanun

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Y Jpo30mibl», «['eHeThka Imoay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1ericTBUE TEHOBY.

O6opynoBanue: MoOJAENIb JUIA JEMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb I
JIEMOHCTpAllUM CIEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «/Ipo3odunay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIUBaHUS Yy APO30(PHITBI».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAaHUS Yy APO30(PUITB».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUasl
VM3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas HW3MEHUYMBOCTh. Ponb cpensl B (opMupoBaHUHU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psin u BapuanmonHas kpuBas (B. Morawmncen). CpoiicTBa MOAMGUKAIIMOHHON
M3MEHYHUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3aHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanuMoHHass W3MEHYMBOCTb. BHIBl MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsie U
nuToIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTaluyd. MyTareHpl W WX BJIUWSIHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTHM MYTAIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B



HacnencTBeHHo m3menunBoctu (H.W. BaBuiioB). BHesinepHass U3MEHUHUBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 6
HACc1e008anHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdeMoHCTpaMuA

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubpr u  cxembl: «Buabsl u3mMeHunBocTH», «MoauduxkanuoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».

ObopynoBaHue: *KUBbIE W TepOapHBbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(MDUKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytamuu y jApo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uvenoBeka. MexayHapoAHas OporpamMma HCCIEIOBaHUS T€HOMa
yejaoBeka. Meroapl  M3ydeHMsT T€HETHMKM  YeJIOBEKa: TEeHEaJOrMYeCKHi,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE OIIPEIEIICHUE TEHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11IP-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETHKHU B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUUeckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpysa». DTUUECKHE aCMEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSAM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
4yenoBekay, «I'eHeTnueckue 3a00JIeBaHMsI YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3sMoB

JloMecTukanust W celekuus. 3apoXKACHUE CEJEKIMM U JIOMECTHUKALIMH.
VYuenne H. WM. BaBumoBa o IleHTpax mNpouCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJI
#uBOTHbIX. CopT, MNOpoJa, MWTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacleACTBeHHONM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOW PadOoTHI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIITMOHHON CCJICKIIUU. HUctwiTanne



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO I'EHOTHUITy ¢ rmomolsio aHanmu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PainanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil Y KyJIbTypPHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTHPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 1151 mosrydenust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJINTJIOU]IOB. BuyTtpuBuaoBas ruOpuIn3aIus.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuzauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBoNIOYUAY.

CoxpaHeHHE M W3YYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKAX  pOJAWYed ISl CO3[aHUsl  HOBBIX COPTOB U THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JH3yuenue, coxpanenue u  ynpaegieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYUecmayomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpetrsi: H. WU. BaBunos, 1. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanus», «Myrtaresesy.

JlaGoparopHasi padora «3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuuonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipous3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKHE MTYTH.

Kinerounasa unxeHepusa. MeTonbl KyJlbTypbl KJIETOK W TKaHEW PACTEHUU U
*KUBOTHBIX. KpmoOGanku. Comarnyeckas THOpUAM3AKAS W  COMATHYCCKUN
smOpuorene3. lcnonb3oBaHWe TalJIOWIOB B CENEKUUU pacTeHuil. [lonyuenue



MOHOKIOHANbHbIX anmumen. Hcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METOA TpPaHCIUIAHTALIMK SIEP KIIETOK.
Texnonocuu  0300posreHus, KVIbMUBUPOBAHUA U MUKPOKIOHATbHO2O
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCT)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KCHEPUHU.
DKOJIOrM4eCKHE U ATUUECKHUE TPOOJIEMbI T€HHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas uudposas meaununa. [11P-
JMAarHocTrka. MeTaOoJIOMHBIN aHalnu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M CHONb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omowmkenepus g pa3pabOTKU
(yHIaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oynutener OPBU, ycTaHOBieHHME MOJEKYJSPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHxxeHepus», «I'eHHass HHXXEHepUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3ZBOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX NPeACTABJIEHUH B
OuoI0rUNn

OpomononHas teopust Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JBrokyniye cuiibl 3BosonK BUA0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pPa3MHOXKCHHUST OpPTraHM3MOB, HACIICJICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopusi dBoionuu. CoBpeMeHHas OBOJIOIMOHHAS  Ouoyiorus. 3HauyeHue
ABOJIIOIIMOHHON T€OPUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdeMoHCcTpaMu

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Krosbe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.



Tabmupt u cxembl: «Cucrema sxuBoir mnpupoasl (mo K. Jlunuero)y,
«Jlectonma xuBbIX cymectB (mo Jlamapky)», «Mexanusm QopmMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxoaku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycThl», «[lopoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIECHUS JABMXXYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFIOLIUNY.

Tema 2. MUKPOIBOJIIOIIHS U €€ pPe3yJIbTaThl

[Tonynsiuus Kak 3JIEMEHTAapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIGHKH TE€HETHYECKOTO pPa3HooOpaszus M CTPYKTypbl Homyisiiuid. M3meHeHue
reHooHAa TOMYJSIUM KAk d3JIEMEHTAPHOE HBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIBI) 3BOJIOUUHA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp TreHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsI 4YacTOT ayiesied B Homysiuusax. OQdext
OCHOBatelsl. JDgpgexm Oymuliouno2o 2opaviuika. CHUMCEHUEe 2eHemUyecKo2o
pasznoobpasus: npudunsl u creocmeus. Ilposenenue sgpghexma Opeiigha 2eros 6
bonvuux u  manvlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyJISIUi:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0rnuecKast (penpoyKTUBHAs).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOMIM3UPYIOIIMMA,  pa3phIBAIOLIUN
(nm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUUATBHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUU.
Bo3HUKHOBEHHE  MpUCNOCOOJEHW y  Opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocobieHnid y OpraHu3mMoB: MOpP(OIOrHYeCcKue,
¢usznonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpPOdIBOMIOIMHU. M3omsmus — kimoueBor (dakTop BupooOpazoBanus. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECcKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMApa3sUTOB U UX
x0351€B. MexaHu3mbl OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpauu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmunplt u cxembl: «MyTallMOHHAass HW3MEHYUBOCTEHY, «llomymsimonnas
CTpYKTypa BuAa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOLUNY, «IDKOJIOTHUECKas W30JSIUS MOMYyJISAUUNA CeBaHCKON (dopenmy,
«['eorpadpuueckas M30JAUS  JHUCTBEHHHUIBI CHUOUPCKOW U JIMCTBEHHUIIBI



naypckoin», «IlomynsiiuoHHbIE BOTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
JEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MBaycrpuanbablii MenaHu3m», «JKuBble uckonaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusmnonornueckue ananrauun», «llpucrnocoOreHHOCTh OpraHu3smMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupoze», «CrnocoObl BugooOpazoBanus», «l'eorpaduyeckoe Bug000pazoBaHuE
TPEX BUAOB JaHABIIICH», «IKOJIOrMUYECKOe BUI000pa30BaHUE BHUIOB CHHUILY,
«ITomumnouasl pacTeHui», «KamyctHo-peneuHblii rTuopu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTHUIl U
3BEped C MpUMEpaMH pPa3IMYHBIX MNPUCHOCOOJEHUN, 4Yyuyesaa NOTUI U 3Bepei
pasHBIX BHUJIOB, TrepOapuM pacTeHUH OJM3KUX BHJOB, O0OpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlaGopaTtopnas  paGora  «IIpucnocobnreHuss  OpraHu3sMOB U  HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne MeETOJbI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuyeckue MeTonbl u3ydeHUs: 3Bojtouud. CpaBHeHUE QIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMbl U3YUEHUS
HBOMIONMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHsbl.
PynumenTtapHble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKMe  METOAbl  HW3YYEHHUS  DBOJIOLUHU.
['omonornynbie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTEHEeTHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOJONUU. [Ipunyun cmenvl QyHKYUI.
HeoOpatumocTs 3Bomonnu. AfanTuBHas paauanusg. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIU Y.

JdemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabnuubl U cxembl: «DUIOreHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Crerouedans»,  «Pununoputh»y,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3eMian», «llpeii KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHbIE OpraHe», «PyauMeHTbI»,



«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeNOBEKa W IMmuMNaH3e», «l1aBHbIE
HaIpPaBIICHUS 3BOJIOLUNY, «OO0I1IME 3aKOHOMEPHOCTH HBOJTIOLIAN.

O6opynoBaHue: KOJUIEKIUU, TepOapuu, MYJSDKA HCKONAEeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JloHayuHble peACTaBICHUsS O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUE onbiTamu D.
Penu, JI. Cnannannanwu, JI. [Tactepa. [IporcxoxaeHue >ku3HU U aCTPOOHOIIOTHA.

OcCHOBHBIE JTaIIbI HEOPTaHUYECKON ABOJIIOLIH. [InanerapHas
(reomoruueckas) SBOIONUA. XHMHYCCKAas OHBOIIONMSA. AOWOICHHBIM CHHTE3
OpraHnyYecKkux BemecTB nu3 Heoprannueckux. Omeir C. Mwumiepa un I'. IOpw.
O6pazoBanue mnojauMepoB U3 MoHOMepoB. KoanepBatHas runoreza A. .
Onapuna, TunoTe3a nepBuyHoro oyiapoHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKJIETKH.

Hcropus 3emuin U Meroasl €€ u3zydeHHs. VIcKommaemble OpPraHMYECKHE
octatkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHasE U aOCOIIOTHAs
IEOXPOHOJIOTHUS. 1'€0XpOHOIIOTHYECKasl IKaJIa: 0HBI, 3Pbl, IEPUOBI, SITOXH.

HavanbHble 3Tanbl OopraHudeckodl sBosronuu. IlosiBIeHHME W 3BOJOLHS
NEPBBIX KJIETOK. DBOMIOLUSA MeTaboin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHUHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATalbl ABOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pacreHuid. Bpixon pacrenunt Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUW W
3aBoeBaHue umu cymu. CemeHHble pacTeHHs. lIpomcxokeHHe LBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBBI€ )KMBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimil. [IpoucxoxaeHue MICKONMUTAIONIMX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Paszutne xu3HM Ha 3emMje IO dpaM M MEpUoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHO30il. OOm@as xapakTepucTHKa KiuMara |
reoJIOrMYeCcKuX TmporeccoB. llosiBieHHE W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA ra30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KpU3UCHI mpouuioro. ITpuunnsl u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBII 3KOJIOIMYECKUI KPHU3HC, €ro
ocobennoctu. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.



CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpaUuU

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonnewn, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
M3YYEHHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Mwuiepa, I'. FOpwny,
«JTanbl ~ HEOPraHWYECKOW  3BoMOUUM», «l'€oXpoHonormyeckas  IIKaIay,
«HauanpHble 3Tarbl OPraHUYEcKo 3BOMIONUNY», «CxeMa 00pa3oBaHUsS DYKAPUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpoAbD», «CTpoeHue BHUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounsle Bogopocan», «Mxm», «llamoporHukm», «l'omoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KHUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocteiimme», «KueuHonoiocTHbIEY,
«Ilnmockue YEpBU», «YneHucToHorue, «PBIOBIY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuuspy, «Miekonuraromue», «Pa3Buthe XKU3HU B
apXxeuckon spey, «Pa3Burue )KU3HU B MPOTEPO3OMCKOMN 3pey, «Pa3BuTne XU3HU B
[TAJIE030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3Burne KuU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pACTEHUM Ppa3IUYHBIX OTMAENOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIE IPEINApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKLIUU
WUIJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyella NTULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMBIX, MYJSKM OPraHUYE€CKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sgadoparopHas  paGora «MopnenupoBaHUE — ONBITOB
Munnepa—tOpu o u3ydeHunto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
MepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB.

IIpakTuyeckas padora «M3yueHue OCOOEHHOCTEH CTpOEHHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METO 1Bl aHTPOIIOJIOT U H.

CraHOBIICHME TPEICTABICHUN O MPOUCXOXKICHUM YEJIOBEKa. Penuruno3nbie
BO33peHUsA. COBpEMEHHbBIC HAYUHBIE TEOPUH.

Cxo0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHuYeckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JIBxymue cuiibl (hakTophl) aHTPOTOTeHe3a: OMOJIOTHYECKUE, COIUaTbHBIC.
CooTHomeHNEe OMOTOTUYECKUX U COMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.



OcHOBHBIE CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBEeKOOOpa3HbIe O00E3bSHBI
(POKOHCYIIBI) U paHHHUE MOHTUIBI — OOLIME MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
Iroied. ABCTPAJIONIMTEKU — JIBYHOTHE TMPEIKHU JtoAeh. UenoBek yMelnblil, IepBbIe
W3TOTOBJICHUS OPYAUN Tpyaa. YenoBeK MPAMOXOMSAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii  —  oOmMMM  MpeoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu AdQpuKU.
[TaneoreHeTrka U NajgeOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSALMSIX
yejgoBeka. MyTalmoHHBIN mponece u nogumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckne pacel. llonsatne o pace. bompmme pacel: eBpoOIneouIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnvacTtBO  yenoBeueckux  pac.  HayyHas  HECOCTOATENBHOCTH — pacu3Mma.
[Ipucnoco6ieHHOCTh YeoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOIIEH Cpebl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPOIOJIOTUHU.  OBOJIIOIIMOHHAS ~ QHTPOMNOJIOTHS W MAJCOAHTPOINOJIOTUA
YEJIOBEUECKUX TMOMYJIAIMA. bruoconuanbHble UCCAEIOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpetsr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeToabl aHTPONOJOTHNY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit»y, «YenoBek
MPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbuby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEIOBEKa», «Packl yeloBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penponaykimu (ororpadbum) xkapTuH ¢
MUQOJIOTUYECKUMU U OUOJICHCKUMH CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKa, CKEJIET YeoBeKa, MOJIEh
yeperna 4YejaoBeKa M uepena I[IMMIIAH3€, MOJENb KUCTH YEJIOBEKa M KHUCTH
IMMIIaH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi



3apoxxaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonsara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencinu, B. H. Cykauéna. Pa3gensl u 3anauu
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonpbl sxosioruu. IloneBble HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npuUpoAHble W JabopartopHbie. MolenupoBaHie B OKOJOTUU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaué€s.

Tabmuupel u cxeMsl: «Pa3gensl dxomoruny, «MeToasl skomorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: adMOTUYECKUE, OMOTUYECKUE, aHTponoreHHbIe. O01ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue ¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHaJbHas poOJib CBETA.
doTonEeprUOaU3M.

Temnepatypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdyeckuid ¢aktop. Ilpucrnocobnenuss pacteHuil K
noJ/Iep ka0 BogHOTO Oananca. Kiaccudukamus pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAS, MOYBEHHA,
rIyOMHHAsT ~ TOAMOYBEHHAs, BHYTpHUOpraHU3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B pa3HbIX CpeJiax.

buonorndyeckue putmbl. BHemHue u BHyTpeHHUE PpUTMBI. CyTOYHBIE H
roguyHbie pUTMBIL. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM W3MEHECHUSIM
YCIIOBUU KU3HU.

Kusznenuoie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTeHUMN: NE€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: TUIPOOHMOHTHI,
re00OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HMU.

buotnueckue (hakTopBHI. Bunsr OMOTUYECKUX B3aMOJICCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,



MyTyaln3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHHuecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommueckue, (Qopuyeckue, (¢adbpuueckne). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYILECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JdeMoHCTpaMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «Te€mnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  ¢opMbl  pacteHuit»y, <« KuszHeHHeile (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOTO JIeCca», « IKOCHCTEMA XBOMHOTO Jecay, «lLlenun
nuTaHus», «XuiHudectBoy, «llapasutuzm», «KoHkypeHnus», «CumMOuos3y,
«KommeHcanuzmy.

O6opynoBanue: repOapud pacTeHUHM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, repOdapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, repOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduraMm, kcepoduraMm, me3opuTaMm, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HBbIX cpeax,
repOapu M KOJUIGKIIMM PACTEHUW M IKUBOTHBIX, OO0JAIAlOIIUX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Dk010rus BUAOB U NMOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIYJISLHH. [Monynsimua ~ kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIecKux 6ApbEepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTeNu MOMYJSUUU: YHUCICHHOCTb, IJIOTHOCTD,
BO3pacTHasi W TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTpAIIHS.

DKkoyiornyeckas CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTU MOIMYJISIIUU.
JlnHamMuka nonyiAnuu U e€ peryssnusa. buoThuecku moTeHIUan IOIYJISALHH.
MopenupoBaHue JUHAMHUKU NOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).



[Tonsitue 00 sKojOTMYECKON HUIIE BUAa. MecrtooOutanue. MHoromepHas
Mozenb dkosormdyeckon Humm Jx.M. XatumHcona. Pasmepsl skonormueckou
Huy. [loTeHnnanbHas U peanTu30BaHHAs HULLIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Hx. M. XaTuyuHCOH.

Tabmumbl u  cXembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  MHUpaMUJIbI
nonynsiiun», «CKOpPOCTh  3aceleHusi TMOBEPXHOCTH 3eMJU  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
pacceIeHuIo.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHUECKHE OJOKU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocUCTeMbl. buomacca u  mpoayKIus.
DKOJIOTUYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @nyxmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTpPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet U
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenel, NyCMmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U PUPOJHBIMU IKOCHCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opoackas
bnopa u dayna. CunaHTpomuzalusi TOpOJCKOW ¢ayHbl. buonornueckoe u
X035MCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUI OpPraHU3MOB B
aKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30ugpukamopos (Kirouesvlx
61008) 8 (yHKYUOHUpOoBanuu 3xocucmem. IlepeHOC SHEPTHUM U BEIIECTB MEXTY
CMEXKXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTE€HHBIX BO3JICHCTBUH.

Mexanuzmol 8030eticmeus 3aepA3HEeHUU  PA3HbIX Mmunoe Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,



OCHO6bl IKOoJlIo2u4ecKoco HOPMUPOBAHUA aAHMpPONOSEHHO2O0 6030€eliCmaEUsl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'da CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX S3KOCUCTCM.

JdeMoHCcTpaUuU
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocuUcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OpraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEME,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHYECKask MTUPAMHIA YUCEID,
«JKonoruyeckas nupamua OMOMAcCChly, «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6osota», «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca MOCie
noxkapa», «JKocucTreMa 03epa», «ArpoueHos», «KpyroBopor BemIeCTB M MOTOK
SHEPruH B arporeHosey, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia NTHI U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEThb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo0o3KOCUCTEMBD».

Jlabopatopuasi padora «M3ydyeHue pazHOOOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHsi «DKCKypCHUsi B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJE€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas IKoCUCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3eMIIM, T/I€ CYIIECTBYET WIH
CyllleCTBOBaJIa *U3Hb. Pa3BuTue mpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ cocras. XKupoe
BeILECTBO OHochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri100abHOM dKOCcUCTeMBbI. J(nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEI[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Onocdepe.

3oHanbHOCTh Ouochepnl. [lonsiTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE JIeca, CMEIIaHHbIC ¥ IMIMPOKOIMCTBEHHBIC Jieca, CTEIH, CABAHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa U QYHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIA U
onocdepHbIX PYHKIUH.

JdemoHcTpanuu

[Toptpetsl: B. W. Bepnanckuid, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymny, «KimMarnaeckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repdbapun pacTCHUIN pa3HBIX OMOMOB, KOJUICKITUHN YKHBOTHBIX.



Tema 11. YesnnoBek u okpy:xaomias cpeaa

OKOJOrMYecKre KpPU3UChl U UX TMpUYMHBL. BosneiicTBue uyenoBeka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpefpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC NPUHIHUIBI OXPaHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansiemble mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA M MPUPO/IBL.
PanroHanbHOE ~ NMPUPOJIONOJB30BAaHUE M COXPAHEHHE  OHMOJIOTMYECKOTro
pazHooOpa3ust 3emuu. OOIKME 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIEICTBUA.

Pa3BuTre METOJOB MOHWUTOPHWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
aKopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl  u  cxembl:  «3arpsi3HeHHEe  atMocepb»,  «3arps3HEeHHUe
ruapocdepb», «3arpszHeHue 1ouBb», «llapHukoBbld  3PdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.






TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 buonorus xak Hayka
2 JKvBBIE CHCTEMBI U X H3YUYCHHE
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3aIys KICTKH 10
5 Ctpoenue u GyHKIHH KIETKU 8
5 OOMeH BellecTB U MpeBpalleHrue S HEPTUH B 9 1
KIIETKE
; HacneHCTBeH}fag nHpopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetrnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 brorexHonorus u CHHTETHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13




11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2
3 MakpoaBosronus 1 e€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emuie
5 [IpoucxoxaeHue 4enoBeka — aHTPOIIOTeHES 10 1
DKOJIOTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OuTaHMs 15
8 DKOJIOTUS BUJIOB U MOIYISUN 0.5
9 DKoJorust cooo1EecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyxkarolias cpeia
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoaensie — IpakTiieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 buonorus xak KOMIIJIEKCHAs HayKa U KaK 4acTb 1
COBPEMEHHOI0 001IecTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 Hcropus oTKpeITUA U H3ydeHus kiieTku. KierouHas 1
TEOpHsI
MeToap! MOJIEKYISIPHON M KJIIETOYHON OMOJIOTHH.
[IpakTuueckas pabora «M3y4eHne MeTOI0B
5 KJIETOYHOM OHnonoruu (xpomarorpadus, 1 0.5
anexkTpodopes, auddepeHnnaibHoe
uentpudyruponanue, [TLP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepaibHbI€ BEIlleCTBa KJIETKU, UX OMOJIOTrHYecKast 1
poib
Opraanyeckue BenecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapykeHHE OEJIKOB C 1 0.5
MOMOIIBIO0 KaYECTBEHHBIX PEAKIIUI»
9 CaoiicTBa, Ki1accuukanus 1 GyHKIMHA OEJIKOB
10 Opranuyeckue BelecTBa KIeTKU — YIIIEeBOIbI
11 Opraanyeckue BeneCTBa KJIETKH — JIMIHUIbI 1
Hyxneunossie kuciotsl. JJHK u PHK. JIaGoparophas
12 pabota «MccnenoBanue HyKJIEHHOBBIX KUCIIOT, 1 0.5
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTraHU3MOB)
13 Crpoenue u pynkuuu ATO. [pyrue 1

Hykneosuarpugpocharsr (HTD)




Cexsenupoanue JIHK. MeToasl reHOMHKH,

14 TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTozpl CTpYKTypHOU OHOJIOTHN

16 Tuns! knetok. [IpokapuoTnueckas KieTka

17 Crpoenue sykapuoTuyecko kietku. [Ipaktuueckas 05
pabota «/3ydeHre CBOUCTB KICTOYHONH MEMOpaHbD» '

18 IToBepXHOCTHBIN anmapar KJISTKH
OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [TpakTrueckas pabota «/3yueHue IBUKECHUS 0.5
[UTOIJIA3MbI B PACTUTENBHBIX KIETKAX)

[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOHJIpHH, IacTubl. JlabopaTopHas pabora 05
«MccnenoBanue ma3mMoian3a 1 1eriasmMoin3a B '
PaCTUTEIBHBIX KIETKaX»

21 HemeMOpaHHbIe opraHOU/IbI KJIIETKH

22 Crpoenuie u GyHKIUH s7pa
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

23 JlaboparopHras padoTa «/3y4eHrne CTPOCHHS KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIMS U AUCCUMMIISLINS — JIBE CTOPOHBI
MeTabonu3Ma. Tumel oOMeHa BELIECTB.

24 JlaGopaTtopHnas pabota «/3yueHne KaTaauTHIECKOn
AKTUBHOCTH (PEpMEHTOB (Ha MpUMepe aMujIa3bl UIU
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKTep PEaKLUN KIETOYHOTO

o5 MeTtabonusma. JlaboparopHas padota «M3ydenne 05
(epMEeHTaTUBHOTO PACHICTUICHUS TIEPOKCHIA '
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX»

26 Benku-akTuBaTOph! U OCNKU-UHTHUOUTOPHI

27 ABTOTpOGHBIN THIT OOMEHA BEIIECTB

28

dorocunTes




XemocuHTes. Jlaboparopras padota «CpaBHEHHE

29 0.5
IPOLECcCOB (POTOCUHTE3a U XEMOCUHTE3a
AHa’poOHbBIE OpraHu3Mbl. Buibl OposkeHusl.
30 Jlaboparopnas pabota «CpaBHEHUE MPOIIECCOB
OpOXKEHUS U JBIXaHUSD)
31 AspoOHBIE OpraHU3MBbl. JTaIbl SHEPTETHUYECKOTO
oOMeHa
39 DHeprus MeMOpPaHHOTO rpajiueHTa NpoToHOB. CUHTE3
AT®: pabora mporonHoit AT®D-cuHTa3bI
33 Peakuimu MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — MatpuuHbiid cuate3 PHK
35 Tpaucasus u e€ Tarbl
36 KoaupoBanue amunokucior. Pons pubocom B
OuocuHTe3e Oenka
37 Opranuzanus reHoMa y mpoKapuoT U dYKapuoT
38 MonexymnsipHbIe MEXaHU3MBI IKCTIPECCHU TEHOB Y
9YKapuoT
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U
39 oOnuratHele napazutsl. [IpakTudeckas pabota 0.5
«Co3anne MoIeTTH BUPYyCa»
40 BupycHslie 3a0051eBaHus YeIOBEKa, KUBOTHBIX,
pacTeHui
41 HanoTexHOI0rMM B OMOJIOTUH Y MEIUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JJTHK
44 Xpomocomsl. JlabopaTopHas pabora «3yuenue 05
XPOMOCOM Ha TOTOBBIX MUKPOTIpEnapaTax»
45 JleneHue KJICTKHM — MHTO3
Tunst kneTok. KapnokuHes u IUTOKUHES.
46 JlaGopaTtopHnas pabora «Habmrogenue Mmuto3a B 0.5

KJIETKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX




MHUKpOIIpenaparax)»

47 Peryssinus »)KM3HEHHOIO LIUKIIA KIETOK 1

48 Opranu3Mm Kak eIuHOE 11eJI0e

49 Tkanu pacrenuii. JJaboparopuas pabora «3ydeHue 1 05
TKaHEW pacTeHUI»

50 TkaHM )KUBOTHBIX U 4eJioBeka. JJabopaTopHas pabora 1 05
«3yueHne TKaHe# KUBOTHBIX» '

51 Opransl. CucreMsl opranoB. Jlaboparopras padbora 1 05
«M3y4yeHune opraHoB IIBETKOBOT'O PACTCHUS '

52 Omnopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoB

54 IIutanue opranu3mMoB 1

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cUCTEMA YETOBEKa

56 JlpIxaHne opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KHBOTHBIX U YeJIOBEeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucrema mo3BOHOYHBIX )KMBOTHBIX U 1
YenoBeKa

60 Boiaenenue y opranusmMosB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4yenoBeka 1

63 Pa3npaxuMOCTh 1 peryisinus y OpraHu3MOB 1

64 I'ymMopanbHas perymsius U SHIOKPUHHAS CUCTEMA 1
JKUBOTHBIX U YEIIOBEKA

65 DopMBI pa3MHOXKEHHS OPTaHU3MOB

66 [TonoBoe pazMHOXKEHUE 1

67 Meiio3

68 I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE TIOJIOBBIX 1 05

kieTok. JlabopatopHas pabora «/3ydenne ctpoeHus




ITOJIOBBIX KJICTOK Ha 'OTOBBLIX MUKpOIIpCIIaparaxy

69

70

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3aKJ'IaIIKa OpraHoB U TKaHEH 13 3apOJAbIIICBbBIX
JINCTKOB

71

Poct u pa3zButue xuBoTHBIX. JlabopaTopHas pabora
«BpbIsBJICHNE TIPU3HAKOB CXOJICTBA 3apO/IbIIIICH
MI03BOHOYHBIX KUBOTHBIX)»

0.5

72

73

74

Pa3zmHoenue u pazputue pacrenuil. Jlaboparopuas
pabora «CtpoeHue opraHoB pa3MHOKEHHS BBICIIIHX
pacTeHuin»

Hcropust CTaHOBIIEHHS U Pa3BUTUSA T€HETUKU KaK
HayKu
OcCHOBHBIE IIOHATHS U CUMBOJIBI TCHETHUKH.

JlaGopatopHas pabota «Jlpo3oduna kak 00BEKT
TeHETUYECKUX UCCIIe0BAHMID)

0.5

0.5

75

3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.
Mounorubpuanoe ckpeuuBanue. [Ipakruueckas
pabota "M3ydyenue pe3yabTaToB MOHOTHOPHIHOTO
CKpeLIMBaHus y Apo30¢uist"

0.5

76

77

78

[{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO
CKpEIIMBaHUS

AHanusupyrouiee ckpeniuBanue. Hermomnnoe
JTOMHHHUPOBaHUE

Jurubpunnoe ckpeuBanue. [Ipaktudeckas padorta
«M3ydeHue pe3ynpTaToB IUTHOPUIHOTO
CKPEILIUBAHUA Y JPO30(PHIIBI»

0.5

79

[{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO
CKpEITUBaHUS

80

CHGHHCHHOG HaCJICOAOBAaHUC NPU3HAKOB

81

XpoMOCOMHasI TEOPHS HACIEICTBEHHOCTH




82

I'enetuka noma

83 I'eHOTHII KaK IIEJIOCTHAS CHUCTEMA
84 ['eneTryecKkuii KOHTPOJIb PA3BUTHUS PACTCHUH,
JKMBOTHBIX M YeJIOBEKa
85 M3MeHUnBOCTD NMPU3HAKOB. BHUIbI N3MEHUYUBOCTH
86 MoaudukanroHHass K3MEHYMBOCTh
BapuauvoHHbIN psig U BaApUALIMOHHASL KPUBAs.
JlaGopaTtopHas pabora «HcciaenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 0.5
U3MEHYMBOCTH. [locTpoeHE BapHAIIMOHHOTO psla 1
BapUAIMOHHON KPUBOI»
88 I'enoTunnueckas n3MeHYNBOCTE. KoMOHMHaTHBHAS
U3MEHYHUBOCTH
MyrtanronHas u3MeHYUBOCTh. [IpakTuyeckas pabora
89 «MyTamuu y 1po30(uiisl (Ha TOTOBBIX 0.5
MHUKpOIIpenaparax)»
90 3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOIECCca.
DONUTeHEeTHKA U SITUTeHOMHMKA
01 I'enetuka yenoseka. [Ipaktuueckas pabora 05
«CocTtaBneHue 1 aHaJIu3 POAOCIOBHOIN '
92 MeTtoasl MEAUIIMHCKON TeHETUKHU
3HaueHUe MEAUIMHCKON T€HETUKHU B
93 MPEIOTBPAILICHUH U JICUEHUU TeHETUIECKIX
3a00JIeBaHUM YeJIOBEKa
OcHoBHbIE TOHATHS cenekiuu. JlabopaTopHas pabora
94 «M3yueHune copToB KyIbTYPHBIX PACTEHUH U TIOPOJT 0.5
JIOMAIITHUX JKABOTHBIX)
95 MeTtopl ceneKIMoHHOM padoThl. JlaboparopHas 05
pabota «/3yueHne MeTO0B CENEKIINU PACTCHUID) '
96 JlocTrKeHHs CeNEKIIMU PACTEHUN U )KUBOTHBIX.

[IpaxTuueckas padora «IIpuBUBKa pacTeHU»




CoxpaHeHue, U3y4eHHEe U UCIOJIb30BaHUE

97 1
TCHETUYECKUX PECYPCOB
BroTexHoNMOrHs Kak HayKa U OTPACib MPOU3BOJICTBA.

98 [IpakTudeckas padora «M3ydeHrne 0ObEKTOB 1 0.5
OMOTEXHOIOTUU»

99 OCHOBHBIE HAIIPABJICHHUS] CHHTETUYCCKON OMOJI0THH

100 XpoMOCOMHasi M TeHHAsI MH)KEHEepUs

101 MeunuHCcKue OMOTEXHOJIOTHI 1

102 PesepBHbIil ypoK. HOBT(jpeHI/Ie, 00o01IeHue, 1
cUCTeMaTH3aIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne ara ngposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue fl[3yqennﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypesI
OpomtonuoHHas Teopus Y. JlapBuna
2 JBrokyiue cuiibl 3BOJIOIMU BUAOB 110 Y. JlapBUHy 1
3 Boprba 3a cymiecTBOBaHHE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU 1
5 DTalbl 3BOJIIOIMOHHOTO MPOLECCa: MUKPO3BOIIOLUS 1
Y MaKpO3BOJIIOIS
6 IMonynsauus — smeMeHTapHask €IUHUIA SBOJTIOLUU 1
3aKoH reHeTHuecKkoro pasHosecus Jx. Xapau, B.
7 Baiin6epra. Jlabopatopnast pabota «BblsBieHue 1 0.5
U3MEHYMBOCTH y 0c00€el OHOTO BHIa»
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1
9 OddexT ocHoBaTend. IPpPexT OyTbII0YHOTO 1
TOpJIBIIIKA
10 Murpauuu. M3oasmmu nonyssinuii: reorpaguyeckas, 1
Ouonoruyeckas
11 EctecTBeHHbII1 0TOOP — HampaBisonui GpakTop 1
ABOJIIOLIAN
12 [TommoBoit oTOOp 1
[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ysbTaT
13 MHUKposBostou. JlaboparopHas pabota «M3ydyenue 1 05
apoMop(}030B U UINOAANITAIIUN Y paCTEHUH U '
YKUBOTHBIX)»
[Tpumeps! Tpucnoco0IeHUH y OpraHU3MOB:
14 Mopdooruueckue, Hru3noI0ruvecKue, 1 0.5

OuoxuMuueckue, nopeaeHueckue. JlaboparopHas




pabota «IIpucnocoGieHus OpraHu3MOB U UX
OTHOCHUTEIbHAS [EIeCO00Pa3HOCTh)

Bun, ero kpurepuu u ctpykrypa. JlJaboparopuas

15 pabora «CpaBHEHHE BHIOB 110 MOP(OJIOTHIESCKOMY 0.5
KPUTEPHIO»
16 CrpykTypa BUaa
17 BunoobpazoBaHue kak pe3yabTaT MUKPOIBOIIOIUN
18 CBs13b MUKPOIBOJIIOIUH U STHAEMHOIOTUH
19 MakpoaBostorus. [TaneoHTomorn4ecKue MeTo bl
W3YYCHUS IBOJTIOIHH
20 buoreorpadudeckue METOAbI U3yUEHUS IBOIIOLIUN
21 OMOPHOTIOTHYECKUE U CPABHUTEIBHO-
MOP(}OIOTHYECKHUE METO Bl U3YICHHSI SBOTFOITUN
99 MonekyaspHO-TeHeTHIeCKHUEe, ONOXUMHUYECKUE U
MaTeMaTHUYECKHe METO/IbI U3YUECHHUSI SBOIOIIH
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIHH
o4 AnanTtuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB
IBOJTIOIAN
o5 HayuHble THIOTE3bI MPOUCXOKICHUS KU3HH Ha
3emie
26 JloHaydHBIC MPEACTABIICHUS O 3aPOKICHUH JKU3HH
27 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKOW IBOIIOIINU
28 ['uroTe3b! 3apOKIACHNUS )KU3HA
Ucropus 3emiu 1 METOBI €€ U3ydeHHUS.
29 JlaboparopHas padoTa «/3y4ueHne u oncanue 0.5
HCKOTIaeMBIX OCTaTKOB JIPEBHUX OPTaHU3MOBY
30 HauanbHbie 3Tarnbl OpraHu4ecKoil 3BOJIIOIUN
31 DBOJIOIHS DYKApPUOT
OCHOBHBIE 3TaITbI BOJTIOIUU PACTUTEILHOTO MHPA.
32 [IpakTuueckas padora «M3yuenue ocooeHHOCTEN 0.5

CTPOEHHS PaCTEHUI pa3HbIX OTIIEIOB)»




33

OCHOBHBIE dTaNbl OBOJIIOIMH ) KUBOTHOI'O MUpa

DBoroIus )KUBOTHBIX. [IpakTryeckas pabora

34 «M3y4yeHre 0coOOEHHOCTEH CTPOCHUS TTO3BOHOYHBIX 0.5
YKUBOTHBIX)
35 Pa3BuTHe xu3HM Ha 3eMJie 110 3paM U IepuoiaM
36 MaccoBble BBIMUPaHHS] — 3KOJIOTHYECKHE KPU3HCHI
MPOILIOTO
37 CoBpeMEHHBIN 3KOJIOTNYECKUI KPU3UC, ET0
0COOCHHOCTH
38 CoBpeMeHHast CUCTEMa OPraHNYECKOTO MPOILIOTO
39 OcHOBHBIE CHCTEMAaTUYECKUE TPYIITBI OPraHU3MOB
40 AHTpOII0JIOTHS — HayKa O YeJIOBEKe
41 Pa3BuTHe npeacTaBneHuit 0 MPOUCXOKACHUN
YyeloBeKa
MecTo 4enmoBeka B CHCTEME OPraHUIeCKOr0 MUPA.
42 JlabopaTtopHas pabota «M3yueHue ocoOeHHOCTEM 05
CTPOEHHS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKIICHHEM)
43 JIBroKyIIre cuibl aHTPOIIOreHe3a
44 CooTHorieHre OMOJOTHYECKUX U COITUATBHBIX
(dakTOpOB B aHTPOTIOTEHE3E
45 OCHOBHBIE CTa/IMM AHTPOTIOTEHE3a
46 [Taneorenerrika u majeoreHOMHKA
47 DBOJIOIUS COBPEMEHHOTO YelIOBEKa
48 Yenoseueckwne packl. [IpakTudeckas padbora 05
«/3ydeHne 3KOJI0THYECKUX aanTallil YeIIOBEKa '
49 MeXIUCIUTIITMHAPHBIE METO/IbI AaHTPOIIOJIOTUN
50 3apoxaCHUE W PA3BUTHE IKOJIOTHH
51 Mertonsl skonorun. JlaboparopHas pabota 05
«3yueHne MeTo0B HKOJIOTHUECKUX UCCIIEIOBAHUID) '
52 3HaueHne YKOJIOrMYECKUX 3HAHUN I YeJIOBeKa




53 Dxosiorudeckue hakTopbl 1
Abuotnueckue paxkropbl. CBET Kak IKOJIOTHUECKUI

54 daktop. JTaboparopHas pabota «BrisiBiIeHHE 1 0.5
IPUCIOCOOIEHNH OPraHU3MOB K BIMSHHUIO CBETa»
Abuotnueckue (axropsl. Temneparypa Kak

55 skosioruueckuii pakrop. Jlaboparopuas pabora 1 05
«BpIsiBIEHNE TPUCTIOCOOICHUH OPTraHU3MOB K '
BIIMSIHUIO TEMIIEPATYPhD»
AbuoTtnueckue paxkropsl. BiaaxxHOCTB Kak

56 sKkosiornueckuii pakrop. JlaboparopHas padora 1 05
«AHAaTOMHYECKHE OCOOEHHOCTU PACTEHUN U3 PA3HBIX '
MECT OOUTAHUS»

o7 Cpenpl oOuTaHUs OPraHU3MOB 1

58 buonornueckue puTMbI 1

59 Kuznennble popMBbI OPraHU3MOB 1

60 buotnyeckue pakTopsl 1

61 3HaueHre OMOTUUECKUX B3aUMOIEUCTBUI I 1
CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie OOMTaHUS

62 OKOJIOTUYECKHUE XapAKTEPUCTUKH TOMYJIALNUN 1

63 OCHOBHBIE TIOKA3aTEeNH MOMYJISIIH: YACICHHOCTD, 1
IUIOTHOCTb, BO3PACTHAS U TOJIOBAs CTPYKTypa

64 OCHOBHBIE TIOKA3aTeH MOIMYJISIIUN: POXKIAEMOCTb, 1
MPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITHU

65 DKosoruyeckas CTpyKTypa MOIyJIsSuN

66 JlmHaMuKka IOMYJISIAN U €€ PeryIsiius 1

67 Kpussie pocra uncinennoctu nonyssiuuu. Kpusbie 1
BBDKUBAHMS

68 DxoJyioruyeckast Huma Buaa. Jlaboparopnas padora 1 05
«[Ipucrocobnennst cemMsiH pacTeHUi K pacCeIeHUIO» '

69 Bun kak cucrema momyssiuit

70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALUi )KMBOTHBIX




71 Co00111eCcTBO OPraHu3MOB — OHOIICHO3 1
72 OKxocucrema Kak OTKpbITasi cCUCTEMa 1
73 KpyroBopoTt BeliecTB 1 MOTOK SHEPTHH B IKOCUCTEME 1
74 OcHoOBHBIE TOKA3aTENIN SKOCUCTEMBbI 1
75 DKOJOTNYECKUE MUPAMUJIbI 1
76 N3meHeHus coo0IIeCTB — CYKIIECCUH 1
77 [IpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 03€P U PEK. 1
DKocHUCTEMBI MOPEN U OKEAHOB
78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHIIP, 1
JIECOB, CTEIEH, MyCThIHb
79 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1
80 Ypboskocucremsl. [Ipaktuueckas padbora «M3yueHue 1 05
U OnucaHne ypOoIKOCHCTEMBI» '
81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX 1
B3aUMO/ICHICTBUI OPTaHU3MOB B HIKOCHCTEMAX
MexaHn3MBbl BO3AECUCTBUSA 3arpsi3HEHUM pa3HbIX
82 TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 1
HOMYJSIUOHHOM U 3KOCUCTEMHOM YPOBHSX
83 bruocdepa — obmieruranerapaast 0601049Ka 3eMiTu 1
84 VYuenne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYyIIeCTBOBaHUs Orochepsl 1
86 KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKHIE IUKITBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH 1
88 YcroitunBocTh 61ochepsl 1
89 DKOJIOTHYECKHE KPU3UCHI M UX IPHYUHBI 1
90 BosneiictBue uenoseka Ha 6nochepy 1
01 AHTpPONOreHHOE BO3JCHCTBUE HA PACTUTEIIBHBIN 1 1
JKUBOTHBIN MU
92 OxpaHa npuposl 1
93 OCHOBHBIE IPUHIIHIIBI YCTOHYNBOTO Pa3BUTHSA 1

YeJI0BEYECTBA U IPUPOJIbI




PanponansHO€ IPUPOAONIOIH30BAHNE M COXPAHEHHE

94 1
OMOJIOTUYECKOT0 pa3Ho00pasus 3eMiu

95 O6006menue mo Teme «MHUKPOIBOTIONHUS U €€ 1
pE3yIbTaThD»

96 O606mienne o Teme «MaKpOIBOTIOIUS U €€ 1
pe3yabTaThI»

97 O6006menue o Teme «I[IponucxoxaeHne U pa3BUTHE 1
JKU3HU Ha 3emJie»

08 O6o006menue o Teme «I[IpoucxoxeHne 4emoBeKa — 1
AHTPOIIOTEHE3)

99 O6006menne o Teme «IKOJIOTHS — HayKa O 1
B3aUMOOTHOIICHUSAX OPraHU3MOBY
O6006menne o Teme «OpraHu3Mel U cpejia

100 1
obuTaHMU»

101 O0600611eHne o TeMe «IKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI

102 O6006menue o teme «buocdepa — rmodanbHas 1
IKOCHCTEMa»

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. buonorus. buonornueckue cucremsl U mporecchl, 10 kimace/ Tepemor A.B.,
[lerpocoBa P.A., OOmecTtBo ¢ oOrpaHu4eHHON oOTBeTCTBEHHOCThIO «OL]
MHEMO3UWHA»»

2. buonorus. buonornueckue cuctemsl u mpouecchl, 11 kmace/ TepemoB A.B.,
[lerpocoBa P.A., OOmecTBO ¢ OrpaHHMYEHHON OTBETCTBEHHOCTHIO «HOL]
MHEMO3HWHA»

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
. TepemoB A.B., IlerpocoBa P.A. Ilporpammer s o6mieoOpa3oBaTeIbHbIX

yupexaeHuil. buonorndeckue cuctemsl u npoueccol. 10-11 knacest (yriayOiaeHHBbIM
ypoBeHb). M.: Muemo3uHa, 2022. -72c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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