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OAOBPEHO
MpeAMETHOM (LIUKJIOBOM) KOMUCCUEN €CTECTBEHHO-HAYYHOIO 1IMKJIA.
[Ipeacenarens [I(L)K

W — A.A. OcmaHoBa

ITpoTokon Ne8 ot 30 anpesnst 2025 1.

Pabouas mporpamma yue6Horo mpeamera OVII.08 Buonorus paspaboraHa Ha OCHOBE
TpeOOBaHUI:

— (QenepanbHOr0  TOCYAApCTBEHHONO  00pa3oBaTelIbHOIO  CTaHIApTa  CPEIHEro
npodeccuoHaabHOro obpaszoBanus o crenuaabHocTH 21.02.02 Bypenue HeTAHBIX H
ra3oBbIX CKBaXHH, YTBEP)KICHHOIO NpHKa3oM MuHHcTepcTBa 00pa3oBaHUS M HAyKH
Poccuiickoit ®eneparun Ne 836 or 15 centsabps 2022 1., (3aperucTpupoBaH
MunucrepctBoM rocturiuu PO 20 oktsa6ps 2022 . N 70631);

— (enepanbHOro rocyIapCTBEHHOIO 00pa30BaTENbHOTO CTaHJApTa CpEIHEro ooOLIero
0o0pa3oBaHMs, YTBEPXKIAEHHOIO IpHKa3oM MuHucTepcTBa OOpa3oBaHUs M HAyKU
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

— nonoxenuit denepanbHoii 00pa3zoBaTeNbHOM MPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHus,
yTBEpKIeHHOW npukazoM MunnpocBeuienuss Poccum ot 18 mas 2023 r. N 371
(3apeructpuponano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. denepanbHol
paboueii mporpammsl 1o yueOHoMy npenmety "bruonorus" (6a30BbIi ypOBEeHB);

C y4yeTOM HOquaCMOﬁ CIICHUAJIBHOCTH.

B COOTBETCTBUU C pabOYMM y4eOHBIM IJIAHOM

Pa3zpaboruuk:

— OcwmanoBa Aiimat AnueBHa, npenogasareisb [ BIIOY PJI « Texuuueckuit Koyeax UIMEHH
P.H. Amrypanuesa»

© OcmanoBa Arimart AnnesHa 2025

© I'BIIOY PII «Texuuueckuii kouemx P.H. Amypanuesay 2025
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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas mnporpamma yweOHoOro mnpenmera buosnorus npeaHasHaueHa [Uis HU3Y4EHHUs
¢u3uKK TpU peanu3alMy CPeJHEero oOIero oOpa3oBaHMSA B IPENEIax OCBOCHHUS IMPOrpaMMBbI
MOATOTOBKHU CIIEIMATIMCTOB cpenHero 3BeHa 21.02.02 bypenue HETSIHBIX U Ta30BBIX CKBAYKHH.

VYuebublil npeamer buonorus npuHauIeKHUT peaMeTHO o0nacTi EcTrecTBeHHO-HayUHBIE
npeamersl, ®PI'OC cpennero oduiero oOpazoBaHMs, M HM3y4aeTCs B COCTaBe 00s3aTeIbHbBIX
y4eOHBIX IPEAMETOB 00111e00pa30BaTEIHLHOTO IIUKIIA.

Pabouas mporpamma yueo6HOTro npeamera buonorus (6a3oBbiii ypoBeHB) pa3paboTaHa Ha
ocHoBe TpeOoBanuii Kk pesynbraram ocBoerus ®I'OC COO, a taxxe QenepanbHON paboueit
IpOrpaMMbl BOCIIUTAHUSL.

IIpu paspaborke paboyeil HporpaMMbl MO OHOJOTHH TEOPETUYECKYID OCHOBY ISt
ompeneseHusT MOAX0J0B K (QopMupoBaHUIO coaepKaHus ydeOHoro mpeamera "buoiorus"
coctaBmiu: KoHuentyanbHele mojoxeHus PIOC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH,
COJepXKaHUsA, Pe3yJbTaTOB OOy4YeHHMs] M TpeOOBaHMM K YPOBHIO IMOJIIOTOBKHM BBIITYCKHHMKOB,
NOJIOXKEeHUA 00 OoOmMX MEeNsX W NPUHIMIAX, XapaKTEePU3YIOMIUX COBPEMEHHOE COCTOSHUE
CUCTeMBl cpegHero obuiero obpazoBanusi B Poccuiickoit denepanun, a Takxke MOJOXKEHUS O
cnenrdrke OMOJIOTHH, €€ 3HAUCHUH B TIO3HAHUH KUBOU MPUPOJIBI K 00€CTICUCHUH CYIIECTBOBAHUS
yesoBeyeckoro oouiectsa. CoryiacHO Ha3BaHHBIM MOJIOKEHUSAM OIpeIesIeHbl OCHOBHBIE ()YHKIIUU
IIPOrpaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

Pabouas mporpamma 1o GMOJIOTHH AAeT NpPEACTaBICHUE O LEsIX, 00 oluiel cTpaTeruu
00y4eHHsI, BOCITUTAHUS U PA3BUTHS 00YJAIOIINXCs CpeICTBAMH yueOHoro npeamera "buonorus",
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTIPYKTYpy, paclpelesieHue 110
paszenam W TeMaM, PEeKOMEHIYEMYIO IOCIIEJ0BAaTeIbHOCTh U3yUeHHsI Y4eOHOro Mmarepuaia C
YUETOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydwarommuxcs. B mporpamme mo OMOJOTMHM TakKe YYHUTBHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METalpeJMETHBIM U INPEAMETHBIM pe3ysbTaTaM
o0yuyeHust B pOpMHUPOBaHNH OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JEATEIHHOCTH/YIeOHBIX
JecTBUI 00yYaromuXxcs 10 OCBOCHUIO COJIEPKAHUS OMOIOTHYECKOr0 00pa30BaHMUs.

B mporpamMMe mno Ouonoruu peanu3oBaH MPUHIMUI IPEEMCTBEHHOCTH B HW3YyYE€HUU
O6uonoruu, Oimarojapss 4eMy B HEH MPOCMAaTpPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHMIA,
CBA3aHHBIX C (OPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33pPEHHUS, LEHHOCTHBIX
OpHUEHTAIUH JTMYHOCTH, IKOJIOTHYECKOTO MBIIUIEHUS, IPEICTABIEHUH O 3/10pOBOM 00pa3e KU3HU
u OepexHBIM OTHOLIEHHEM K OKpYy»Xarouied npupojHoi cpezne. [loatomy Hapsay ¢ u3yueHuem
00111e0M0I0OrMYeCKUX TEOpUi, a TakkKe 3HAHUH O CTPOEHHUM >KUBBIX CUCTEM Pa3HOrO paHra u
CYLIHOCTH OCHOBHBIX MPOTEKAIOLIUX B HUX IPOLECCOB B MporpamMme Mo OHOJOTHH YJIEIEHO
BHUMAHUE HCIOJIb30BAHUIO IIOJIYYEHHBIX 3HAHUW B IIOBCEJHEBHOW JKMU3HU [UIsl PELICHUS
NPUKIAIHBIX 337ad, B TOM 4ucie: NpO(UIAKTUKU HACIIEJCTBEHHBIX 3a00JIEBaHUN YeNoBEKa,
MEIMKO-TeHETUYECKOI0 KOHCYJIbTUPOBAHUS, OOOCHOBAaHHS HKOJOIMUYECKH IIeJ1eco00pa3HOro
MOBEJICHUS B OKPY’KAIOLIEH TPUPOJTHON CpeE, aHAIN3a BIUSIHUSA XO35MCTBEHHON JESATEIbHOCTH
4eJI0OBEKAa Ha COCTOSIHME INPUPOIHBIX M HCKYCCTBEHHBIX 3KOCHCTEM. Y CHIEHHUE BHUMAaHMS K
MIPUKIIATHON HaNpaBICHHOCTH yueOHoro npeamera "bruonorus" npoJukToBaHO HEOOXOAUMOCTBIO
oOecrieyeHNs yCIOBMM Ul pELICHWs OAHOM M3 aKTyalbHBIX 3a/a4, KOTOpas MpearnoJiaraet
dopmHpoBaHHEe y O0yYaroIUXCs CHOCOOHOCTH AJANTHUPOBATbCd K M3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus 3annMaer BaxkHoe Mecto. OH obecneunBaeT GpopMUpOBaHHE y 0OYYAOLIUXCS
MPEJICTaBICHUI O Hay4YHOI KapTHHE MHpa, paclIupsieT U 0000111aeT 3HaHUS O KUBOW MPUPO/IE, ee
OTJIMYMUTEIBHBIX NPU3HAKAX - YPOBHEBOW OpPraHM3alMM U JBOJIOLUHU, CO3JAECT YCIOBUS JUIS:
MO3HAHUS 3aKOHOB XHBOW MPHUPOIbl, (hopMHUpOBaHUS QYHKIMOHATIBHON IPaMOTHOCTH, HaBBIKOB
3I0pOBOT0 U 0€30MacHOro 00pa3a KU3HHU, IKOJIOTMYECKOT'0 MBIIUIEHHUS, IEHHOCTHOTO OTHOILICHHS
K JKMBOU MTPUPOJIE U YEIIOBEKY.
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Bonpmioe 3HaueHue OWONOTHS UWMEET TaKXKe [UIsl PEIICHUsS BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 33Jla4y, COLUMAIM3AIMK oOydJarommxcsa. M3ydenue Owmooruu oOecrednBaeT
ycIoBUsL sl (POPMHUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U HH(POPMAITMOHHBIX
HABBIKOB, JCTETHYECKON KYJbTYphl, CHOCOOCTBYET HMHTETpallid OWMOJOrMYECKHUX 3HAHHH C
MPEJICTABICHUSIMHA U3 IPYTHX YYCOHBIX MMPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH U TeoTrpaduu.
Ha3BanHbIe 1OJIOXKEHUS O NMpeaHa3HauYeHnH yueOHoro npeamera "buonorus" coctaBuiin OCHOBY
JUTSL OTIPEJICJICHHS] TIOJIX0/I0OB K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COACPKAHUS, TPEACTABICHHOTO
B IIpOrpaMMme Mo OMOJIOTHH.

OTt60p conepxkanust yaeOHOTO mpeamera "buonorus" Ha 6a30BOM YPOBHE OCYIIECTBIICH C
MO3UIUI KYJIbTypOCOOOPA3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHMS OOIIECH KYJIBTYpHI, ONMPEACISIONUe
MOBEJICHHE YeJIOBeKa B OKPY’KaoIled NpUPOIHOM cpele, BOCTpeOOBAaHHBIE B IMOBCEIHEBHOMN
KHU3HU M TPAKTHUYECKOU AedarenbHocTH. Ocoboe MecTo B 3TOM CHUCTeME 3HAHUM 3aHHMMAOT
9JIEMEHTBI COZEpX aHUs, KOTOPbIE CIIy>)KaT OCHOBOM st (hOpMHUPOBaHHS TMPEACTABICHUN O
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTMHE MHUpPAa U LIEHHOCTHBIX OPHUEHTALMSIX JUYHOCTH,
CIOCOOCTBYIOIUX I'YMaHU3AIMHU OMOJIOTHYECKOT0 00pa30BaHUsl.

CtpyKTypHpOBaHHE COJEp)KaHUSI Y4eOHOro MaTepuaiia B IMpPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
YKUBOM MPUPO/IBI, O €€ YPOBHEBOW OPraHU3aIMU U SBOJIONHNH. B COOTBETCTBUU C 3TUM B CTPYKTYpe
yueOHoro mpenmera "buonorus" BbIIEIEHBI CIENYIONINE COJepKaTelbHble TUHUH: "buonorus
Kak Hayka. Meronbsl Hay4uHoro mo3Hanus'", "Kierka kak Ouosornyeckas cuctema’, "Opranusm
Kak Ouosoruveckas cucrema', "Cuctema U MHOroooOpasue opraHudeckoro mupa', "DBONFOIUS
AKUBOM npupoas!", "IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH".

Henp usydyenust yueOHoro mpenmera "buonorus" nHa 0a30BOM ypOBHE - OBIIAJICHHE
00y4JalOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAILHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHrne YMEHUI UCIONB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JICHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTuxkenune 1enu u3ydeHus ydeOHoro mpenmera "buonorus" Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs pelIeHUEM CIIEAYIOIMUX 3a1au:

— OCBOEHHE OOYyYaIOIIMMHUCS CHUCTEMBbl 3HAHUH O OMOJOTHYECKHX TEOPHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTe3aX, MpaBUjaX, CIyXallluX OCHOBOM  1Jis
(GbopMHUpPOBaHMS TIPEJCTABICHUNH O €CTECTBEHHO-HAYYHOM KapTHUHE MHpa, O METOJax
HAYYHOTO TIO3HAHMSI, CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTraHU3allMH, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX HCCIICOBAHUAX B
OMOoJIOTHH;

— (¢opMupoBaHHE Yy OOYyYarOUIMXCsS TMO3HABATENBHBIX, WHTEJUIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JAHHBIX O MyTSAX Pa3BUTHUS B OMOJOTHU HAYYHBIX
B3IJIAJI0B, UAEH U MOJX0J0B K U3YUEHHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aluu;

— CTaHOBIEHHE Yy OOydJaroImuxcs oOIed KyInbTyphl, (DYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUM OOBSCHATH U OIIECHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA YKUBOM TPUPO/IBI
Ha OCHOBaHHWH 3HAHHM U OTBITA, MOJYYCHHBIX MTPU U3YYEHUH OHMOJIOTHY;

— (¢dopMupOoBaHHE Yy OOYYalOIIMXCS YMEHUN WJUIIOCTPUPOBATH 3HAUEHUE OMOJOTHYECKHX
3HAHUH B IPAKTUUYECKOM JCSITEIILHOCTH YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUITUHCKHIX
TEXHOJIOTHI U arpoOHOTEXHOIOTHA;

— BOCHHTaHHE YOEXICHHOCTH B BO3MOXKHOCTH IO3HAHUS YETIOBEKOM >KHUBOW MPHUPOJIBI,
HEO0OX0UMOCTH OEpeKHOTO OTHOILIEHHUS K HeH, COOMIOJEHHUS STUYECKHX HOPM IpH
MPOBEJICHIH OMOJIOTUYECKUX UCCIIEeIOBAHUI;

— OCO3HaHWE LIEHHOCTH OWMOIIOTUYECKUX 3HAHUU JUIS TOBBIIICHUS YPOBHS dKOJIOTUYECKOM
KyJbTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



— TpUMEHEHHE NPUOOPETEHHBIX 3HAHUI U yMEHWMH B MOBCEJIHEBHOW >KM3HH ISl OLIEHKU
MOCIIEACTBHI CBOCH JEATEIILHOCTH MO OTHOIICHHIO K OKPYIKaIOIIeH cpesie, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOI0ICHHE Mep TPODHUIAKTHKY 3a001eBaHU.

BHyTpeHHsISI OlleHKA BKJIIOYAeT:

— CTapTOBYIO IUAarHOCTHUKY;

— TEKYIIYIO U TEMAaTUYECKYIO OLICHKY;

— HUTOTOBYIO OLICHKY;

— MPOMEXYTOYHYIO aTTECTAIHUIO;

— TICUXOJOro-MeAarornyeckoe HabIoIeHUE;

— BHYTPECHHUH MOHHUTOPHHT 00pa30BaTEIbHBIX JOCTHIKEHUN 00YUYarOIIIXCS.

JIMMTENIbHOCTh KOHTPOJIbHOK PaOOThI, SBISAIOMICHCS (OpPMONM MHUCBMEHHOW IPOBEPKH
pe3yJbTaTOB OOYYCHHsI C IENbI0 OICHKH YPOBHS JIOCTHDKCHUS TIPEAMETHBIX U (WJIH)
MeTanpeIMETHBIX PE3yJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 IBYX YPOKOB (He Oosiee yem 45 MUHYT
KayKJIbIi ).

JUIMTeNbHOCTh MpaKTUYeCKo paloThl, sBistolIelics (opMoOil opraHuzalnuu y4yeOHOro
mpolecca, HANMPaBICHHOW Ha BBIPAOOTKY Yy OOydalOIMUXCS MPAKTUYECKUX YMEHUU, BKIIOYAs
nabopaTopHble, WHTEPAKTHBHbIE M HHbIE pabOTBl M HE sBIAOLIEHCS (QopMOl KOHTPOIIA,
COCTAaBJISIET OJIMH ypOK (HEe Ooiiee yem 45 MUHYT).

[Ipu »TOoM 00BEM yueOHOrO BpPEMEHH, 3aTPauyMBAEMOr0 Ha MPOBEACHUE OLEHOYHBIX
nporenyp, He noibkeH npeBbimarh 10% oT Bcero oobeMa ydyeOHOTO BpEMEHH, OTBOAMMOTO Ha
M3y4YEeHHE JAaHHOTO yU4eOHOro MpeaIMeTa B JaHHOM TPYIIIe B TEKyIeM Yy4eOHOM roay".

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOT'O IPEIMETA
BUOJIOI'USA (BA3OBbBIN YPOBEHD)

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh U CIOCOOHOCTh OOYYarOLIMXCS
PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW MO3ULMEN TMUHOCTH, CHCTEMOM LIEHHOCTHBIX
OpPUEHTAIUI, TO3UTHBHBIX BHYTPEHHHMX YOEXKICHMH, COOTBETCTBYIOIIUX TPaJULHOHHBIM
LIEHHOCTSAM POCCHICKOro oOLIeCTBa, paCUIMPEHUE )KU3HEHHOTO OIBITA U OMbITa JESTEIbHOCTU B
npolecce  peaau3alMM  CPeACTBAaMH  y4yeOHOro  NpeAMeTa OCHOBHBIX  HampaBiIeHUH
BOCITUTATEIbHOMN EATEIBHOCTH.

B pesynprare u3yuenuss ydeOHoro mnpenmera buonorus y oOydaromierocs OyayT
c(OopMHPOBaHbI CIEAYIONINE TUYHOCTHBIE Pe3YJIbTAThI:

B coorBercTBHH ¢ TpeboBanuamu ®PI'OC COO YTo4yHeHHbIE JINYHOCTHBbIE Pe3yJIbTAaThI
®OII COO

IPa)XIaHCKOTO BOCITUTAHUS:

—  chOpMHPOBAHHOCTH TPAKAAHCKON MO3UIIUU
06yqa}omer0051 KaK aKTHUBHOI'O U OTBETCTBCHHOI'O YJICHA
poccuiickoro o0IIecTBa;

- OCO3HAaHHUE CBOMX KOHCTUTYHMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKCHUE 3aKOHA M IPABOMOPS/IKA;

—  MPUHATHE TPAAUIMOHHBIX HAIIMOHAIIBHBIX,
00I1IeueIIOBEYeCKUX TYMaHUCTHIECKUX U
JIEMOKPATUIECKHUX [ICHHOCTE;

—  TOTOBHOCTH IIPOTUBOCTOSATH UICOJIOTHH YKCTPEMH3MA,
HAIIMOHAIN3Ma, KCeHO(DOOUH, TUCKPUMIHAITUH T10
COIMAJIbHBIM, PEJIMTHO3HBIM, paCOBBIM, HAITMOHAJIbHBIM
MpU3HAKAM;

- TOTOBHOCTBb BECTHU COBMECTHYIO ICATCIIbHOCTL B
MHTEpecax rpaxKJAaHCKOro o0IIeCcTBa, y4aCTBOBATH B
CcaMOYIIpaBJICHUHU B 00I1€00pa3oBaTeIbHON OPraHU3aAINH
1 IETCKO-IOHOIIECKUX OpPraHu3aIusiX;

—  YMEHHE B3aHMOJICHCTBOBATh C COLUATLHBIMU

1) rpa’kJaHCKOTO BOCTIMTAHHUS:

—  ¢(hOpMHPOBAHHOCTH T'PAXKAAHCKO MO3UIHH
00yyJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCUMCKOI0O
o0111ecTBa;

— OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIPaB U
00s13aHHOCTEH, yBa)KCHNE 3aKOHA U
MPaBOIIOPSI/IKA;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOH
JIeSITEJIbHOCTH TIPH CO3JJaHUH y4eOHBIX
MPOEKTOB, PEIICHNH yUeOHBIX U
IIO3HABATCJIbHBIX 3a1a4, BBIITIOJIHCHUU
OHMOJIOrMYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH OTIpeNeNiATh COOCTBEHHYIO
ITO3ULHIO 110 OTHOIICHHUIO K SIBJICHUAM
COBPEMEHHOU KU3HU U OOBICHSITH €€¢;

— YMCHHUE YUUTBIBATH B CBOUX ﬂeﬁCTBHﬂX
HE00X0ANMOCTb KOHCTPYKTHBHOTO




MHCTHTYTaMH B COOTBETCTBHH C UX (PyHKUIMSIMHU
Ha3HA4YCHHEM;

— TOTOBHOCTb K TYMAaHHUTapHON U BOJOHTEPCKOM
JIeSITENbHOCTH;

B3aUMOJICHCTBUA JIOJIEH C Pa3HBIMU
yOSKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTAMHU
U COIHAIbHBIM MOJI0KCHHEM;

TOTOBHOCTb K COTPYIHUYECTBY B MPOIIECCE
COBMECTHOTO BBITIOJTHCHUS YICOHBIX,
IMO3HABAaTEIbHEBIX U UCCIIEI0BATEIbCKUX
3a/1a4, yBaXXUTEIHLHOE OTHOIICHUE K
MHCHHIO OMITOHEHTOB MPU 00CYXKICHUH
CHOPHBIX BOIIPOCOB OMOIOTHIECKOTO
COJIEPKAHNS;

TOTOBHOCTB K TYMaHUTapHOU U
BOJIOHTEPCKOU JESITETbHOCTH,

MaTPUOTUYECKOTO0 BOCTIMTAHUS:

—  chOpMHPOBAHHOCTH POCCUICKON rpaxIaHCKOU
UIGHTUYHOCTH, NAaTPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Nepen PonuHoi,
TOpIOCTH 32 CBOM Kpal, cBoro PonuHy, CBOM fA3BIK U
KyJbTYpY, IPOILLJIOE U HACTOSIIIEE MHOTOHALIMOHAIILHOTO
Hapoza Poccuu;

—  LIEHHOCTHOE OTHOILEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY U MIPUPOAHOMY HACIEUIO, TAMSTHUKAM,
TpaguuusM HapoaoB Poccun, noctmxenussm Poccuu B
HayKe, ICKyCCTBe, CIIOPTE, TEXHOJIOTHIX U TPYAE;

—  wuaelHas yOeKI€HHOCTb, TOTOBHOCTH K CITY)KEHHIO
3anure OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CyAbOY;

2) NaTpUOTHUYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON
IpaXKAaHCKOW WACHTUYHOCTH, MAaTPUOTU3MA,
YBaXXEHUsI K CBOEMY Hapoy, YyBCTBa
OTBETCTBEHHOCTH nepes PoauHow,
TOpAOCTH 3a CBOM Kpail, cBoro Ponuny, cBoit
SI3BIK U KYJIbTYPY, IPOIUIOE U HACTOsILIEE
MHOTOHallMOHAIBHOT O Hapoaa Poccuu;
LIEHHOCTHOE OTHOLUEHHUE K PUPOJHOMY
HACJIEIUIO U TTaMSITHUKAM TPUPO/IBI,
JocTkeHusIM Poccru B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTUSX, TPYIIE;

CMOCOOHOCTH OLIEHWBATH BKJIAJ POCCUMCKHUX
YYEHBIX B CTAHOBIICHUE U Pa3BUTHE
Ouosorum, MOHNMaHUe 3HAYEHUSI OUOIOTHH
B [TI03HAHUU 3aKOHOB NPHUPOABI, B )KU3HU
YEIIOBeKa U COBPEMEHHOT'O OOIIECTBA;
uaelHas yOeXIeHHOCTh, TOTOBHOCTH K
ciayxeHuto OTeuecTBy U €ro 3aIuTe,
OTBETCTBCHHOCTB 3a €r0 Cya50Y;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

- OCO3HAaHUC OYXOBHBIX HCHHOCTCﬁ pOCCI/IﬁCKOFO Hapoaa,

—  chOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI,
OTHYCCKOT'O ITOBCACHUA,

—  CHOCOOHOCTH OIIEHHMBATh CUTYAIHIO U MPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HpaBCTBeHHLIe HOprI " IICHHOCTH,

— OCO3HaHUC JINYHOT'O BKJIaJa B IOCTPOCHHUEC ycTOﬁqHBOFO
Oymyuiero;

— OTBETCTBEHHOC OTHOIICHUEC K CBOUM POJAUTEIIAM U (I/IJ'II/I)
APYTUM YJIeHaM CEMbHU, CO3JaHUIO CEMbH HA OCHOBEC
OCO3HAaHHOI'O MPUHATHUA L[GHHOCTGI\/‘I CEMENHOM KU3HU B
COOTBETCTBUU C TPpAAUIIUAMHA HAPOJOB POCCI/II/I;

3) AYXOBHO-HPAaBCTBECHHOI'O BOCTIMTAHUA:

OCO3HaHHE AyXOBHBIX HEHHOCTEN
POCCHUICKOr0 HapoAa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO TIOBEICHHUS;
CHOCOOHOCTH OIICHUBATh CUTYALIHIO U
MIPUHUMATh OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJia B TOCTPOCHUE
ycroiunBoro OyayIiero;

OTBETCTBEHHOE OTHOLLIEHHE K CBOUM
POIUTENSIM, CO3/JaHHIO CEMBH HA OCHOBE
OCO3HAHHOT'O IIPUHATUS LEHHOCTEN
CEMEHHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapoaos Poccuy;

3CTETUYECKOTO BOCTIUTAHMS:

—  3CTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUas 3CTETHKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TPYyZia ¥ OOLIECTBEHHBIX OTHOIICHHH;

- CITOCOOHOCTH BOCIIpUHUMATDH PA3JIMIHBIC BU/Ibl HCKYCCTBA,

TpaJULIUU U TBOPYECTBO CBOEIO U APYTUX HAPOJIOB,
OIYI[aTh AYMOLHOHAILHOE BO3/I€HCTBHE UCKYCCTBA;

—  yOeXIEeHHOCTb B 3HAYMMOCTH IJIsl TMYHOCTH 1 001IecTBa
OTEYECTBEHHOI'0 U MUPOBOI'O UCKYCCTBA, STHUYECKUX
KyJbTYPHBIX TPaJIULUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTb K CAMOBBIPAXXEHUIO B PA3HBIX BUJaX UCKYCCTBa,

CTPEMJICHUE NPOSIBIISITh KAU€CTBAa TBOPYECKOM JIMUHOCTH,

4) 5CTETUUECKOTO BOCTIMTAHUS:

ACTETHYECKOE OTHOIIIEHUE K MUPY, BKITIOUas
ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOICCTBEHHBIX
OTHOIIICHHI;

IMOHUMAaHHUE SMOIIMOHAIBHOTO BO3IEHCTBHS
’KMBOH MPUPOJBI U €€ LIEHHOCTH;
FOTOBHOCTb K CAMOBBIPA)XKEHHUIO B Pa3HBIX
BHUJaX UCKYCCTBA, CTPEMJICHUE NIPOSIBIISTh
KauecTBa TBOPUYECKOU JTMUHOCTH;

(hM3MIECKOTO BOCHUTAHUS:

5) du3MUecKoro BOCIUTAHUS:




c(hopMHPOBAHHOCTH 30POBOTO U Oe301MmacHoro oopasa
JKM3HHU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 310POBBIO;
MOTPEOHOCTH B (PU3HIECKOM COBEPIICHCTBOBAHUH,
3aHSATHAX CIIOPTHBHO-0310POBUTEIIEHOM JIESITENEHOCTHIO;
AKTHBHOE HENPUITHE BPEIHBIX IIPUBBIYEK U HHBIX (hOpM
NPUYUHEHUS Bpeaa GU3HYECKOMY H TICUXUYECKOMY
3JI0POBBIO;

MOHMMAaHKE M PEAU3alUs 3J0POBOTO U
0e3omacHOTO 00pa3a KU3HH (3I0POBOE
MUTaHKUE, COONTI0ACHHE TUTUEHUIECKUX
MPaBUI U HOPM, COATAHCUPOBAHHBII PEXUM
3aHATHH U OT/bIXA, PETyIsIpHas (pu3nuecKas
AKTHBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOILECHHUS K
COOCTBEHHOMY (DPU3MUYECKOMY U
MICUXUYIECKOMY 3[I0POBbBIO;

MOHMMAaHKE [IEHHOCTH MTPaBHUII
MHIUBHIYAIBHOTO U KOJJICKTUBHOTO
0€301aCHOT0 MOBECHHS B CUTYAIHSX,
YTPOXKAIOIIUX 3I0POBBIO H )KU3HU JFO/ICH;
OCO3HAHHE TOCIEICTBUN U HETIPUSITHE
BPEHBIX MPUBBIUCK (YHOTPEOICHHS
QJIKOT0JIsI, HAPKOTHKOB, KypEHHS1);

TPYAOBOI'0 BOCIMTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HaHHE IEHHOCTH MacTepCTBa,
Tpynonrodue;

TOTOBHOCTH K aKTMBHOM AEATEIbHOCTH TEXHOJOTHUYECKOM
1 COIMAJIbHOM HAIIPaBICHHOCTH, CIIOCOOHOCTH
WHULMUPOBATh, INIAHUPOBATh U CAMOCTOSTENBHO
BBINIOJHATh TaKYIO JESATENbHOCTD;

HHTEpeC K Pa3InIHBIM cepaM npodeccHoHaIsHON
NESTETHbHOCTH, YMEHHE PEaTH30BhIBATE COOCTBEHHBIE
JKH3HCHHBIC IIJIaHEL;

TOTOBHOCTB ¥ CITOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSKCHUU BCCH KHU3HU;

6) TPyZIOBOT'O BOCTIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0IH00uE;

TOTOBHOCTB K aKTUBHOM ACATCIBbHOCTH
TEXHOJIOTHYECKON M COIMAIIbHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh
HHULNAUPOBATh, TUIAHUPOBATH U
CaMOCTOSITENIFHO BBITTOHATH TAKyHO
NIESITeTTbHOCTD;

HHTEpEeC K Pa3InIHBIM chepam
npodeccroHaNbHOMN IesITeNIbHOCTH, YMEHHE
COBEpLIATh OCO3HAHHBII BBIOOD OymymIei
npod)eCCUu U peaar30BbIBATh COOCTBCHHBIC
JKU3HCHHBIC I1JIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO
U caMOO00Opa30BaHHUIO HA MPOTSHKEHUH Beeil
JKU3HH,

OKOJOIrH4€CKOIr0o BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTH IKOIOTUICCKOH KYIBTYPHL,
MOHUMAHUE BIUSHUS COLUAIBHO-I)KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON
CpelBl, OCO3HAaHUE TIT00ANTBEHOTO XapakTepa
HKOJIOTHUYECKUX TIPo0IeM;

[JIJAHUPOBAHUE U OCYLIECTBJIEHUE ACHCTBUM B
OKpYKalolleH cpelie Ha OCHOBE 3HaHU Lieeil
YCTOIUMBOTO PAa3BUTHSA YEJIOBEUECTRA,

AaKTUBHOE HENpPUATHE ACHCTBUNA, TPUHOCSIINX BPE
OKpy>Karolieit cpene;

YMEHHE IPOTHO3UPOBATH HEOIArONPHUATHEIC
9KOJIOTMYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX
JIEHCTBUH, IPEIOTBpAILATh UX;

pacIIMpeHHe ONbITa AEATEILHOCTH YKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

7) 3KOJOIrH4€CKOIro BOCIIUTAHUAA:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE
K IPUpOJie KaK NCTOYHUKY KU3HHU Ha 3eMle,
OCHOBE €€ CYIIIECTBOBAHMS;

TIOBBILIEHHE YPOBHSI AKOJIOTHIECKON
KyJIbTYpBI: IPHOOPETEHNE OTIbITa
TJIaHUPOBAHUS MOCTYIIKOB U OLICHKU UX
BO3MOXHBIX HOCHGI[CTBI/Iﬁ JUIA
OKpY>Karouiei cpejipl;

0CO3HaHKE TJ100aIbHOT0 XapaKkrepa
9KOJIOTHUECKUX MPOOIeM U MyTeH ux
pelIeHus;

CIOCOOHOCTDH MCTIONB30BATh
npruodpeTaeMble IPH N3yYeHNH OHOJIOTHH
3HaHMS M YMEHHS TIPH PEIISHUH TpooiIeM,
CBSI3aHHBIX C PallMOHAIIBHBIM
MPUPOAOIOIH30BaHNEM (COOIIIOICHHE
IpaBUJI MOBEACHUA B IIPUPOJIE,
HalpaBJICHHBIX HA COXPAHCHUEC PABHOBECUA
B OKOCHUCTEMAX, OXpaHy BHI0B, SKOCUCTEM,
o6uochepsr);

AKTHBHOE HETIPUATHUE EHCTBUH,
MPUHOCAILINX BPEJ OKpY>Karoen
IPUPOIHOIL cpelie, yMEHUE IPOrHO3UPOBATh
HeOJIaronpHsTHHIE HKOJIOTHUECKHE
HOCHEACTBHS MPEAIPUHIMAEMBIX I€HCTBUI
U TPEe0TBPAIlaTh HX;

HAJINYHE PA3BUTOrO HKOJOTHUECKOTO




MBIIUICHHS], 9KOJIOTHYECKOUN KYJIbTYPHI,
OIIBITA JEATEIbHOCTH SKOJIOTHUICCKON
HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCsSl UMM B II0O3HABATEJILHOM,
KOMMYHHMKAaTHBHOW U COLMAIBLHOMN
MIPaKTHKE, TOTOBHOCTHU K y4acTHIO B
MPAaKTHUYECKON 1eATEeIbHOCTH
9KOJIOTUYECKOW HaIpaBJIECHHOCTH;

HNCHHOCTHU HAYYHOT'O TO3HAHUA:

c(hOpMHIPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIIeCTBEHHOH NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJINKYIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM
KyJbTYpBbI KaK CPeICTBA B3aUMOJICHCTBUS MEXKIY JTIOAbMHU
Y TIO3HAHUSI MUDA;

OCO3HaHUE [IEHHOCTU HaYyYHOU JAESITENbHOCTH, TOTOBHOCTh
OCYUIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO
JCATCIIBHOCTH I/IHL[I/IBI/I)IyaJ'H)HO HB rpynne.

8) HEHHOCTH HAYYHOTO TO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH U OOIECTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha JIHAJIOTE
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IIOJIUKYJIETYPHOM MHPE;
COBEPIIICHCTBOBAHKE S3BIKOBOH U
YUTATECILCKOM KyJIbTYPHI KaK CPECTBA
B3aUMOJICHCTBHS MEKY JIFOJIbMH U
MO3HAHUS MHPA;

MOHUMAaHKE CIeNU(PUKN OUOJOTHH KaK
HAYKH, OCO3HAHHUE €€ POJIU B
(OpMHUPOBAHUH PAIIHOHATFHOTO HAYIHOTO
MBIIIICHHS, CO3JaHHH LIEJIOCTHOIO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUpPE Kak
0 €IMHCTBE MPHUPOJIBI, YEIOBEKA U
oOrmiecTBa, B TO3HAHUH TIPHPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPodIeM
COXpaHCHHS MIPUPOIHOTO PABHOBECHS,
yOEXKICHHOCTh B 3HAYMMOCTH OUOJIOTHH JIJIS
COBPEMCHHOM ITUBIIIU3AIHH: 00CCIICUCHHS
HOBOT'O YPOBHS Pa3BUTHsI MEAHUIIUHEI,
CO3/IaHUs IEPCIICKTUBHBIX OMOTEXHOJIOTUH,
CHOCOOHBIX PemaTh pecypcHBIE POOIEMBI
Pa3BUTHA YETIOBEUECTBA, IOMCKA My TeH
BBIX0J1a U3 IJ100albHBIX SKOJIOTHUECKUX
mpobieM 1 oOecIeueHus mepexoa K
YCTOHYHNBOMY Pa3BUTHIO, PALIHOHATEHOMY
HCTIOJIb30BaHUIO IPUPOTHBIX PECYPCOB H
(hOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;
3aWHTEPECOBAHHOCTD B MOJYUYCHUU
OHOJIOTHYECKUX 3HAHUM B LIEJISIX
MOBBIIICHUSI OOIIEH KYJIBTYPHI,
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH KaK
COCTaBHOH YacTH (YHKIIMOHATIBHOM
TPaMOTHOCTH 00ydaromuxcs, GopMUpyeMOi
TIPY U3yYCHHUU OHUOJIOTHH;

MMOHUMAaHHE CYIIIHOCTH METOJIOB IIO3HAHMS,
HCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax,
COCOOHOCTH HCIIOTIBH30BATH TOTyYaeMbIe
3HAHMS IS aHAIM3a ¥ OOBSICHEHUS SIBJICHUMA
OKPY’KaIOIIEr0 MUPa U MPOUCXOSIIUX B
HEM M3MEHCHHH, YMCHHE JIe1aTh
000CHOBaHHBIE 3aKTIOYEHHSI HA OCHOBE
HAYYHBIX ()aKTOB U MMEIOIIMXCSI JTAHHBIX C
IEJIBIO TIOJTYYEHHUS TOCTOBEPHBIX BBHIBOJIOB;
CITOCOOHOCTH CAaMOCTOSITENIEHO
HCIIOJIb30BaTh OMOJIOTMUECKHUE 3HAHUS IS
pelIeHus MpoodeM B pealbHBIX KU3HEHHBIX
CUTYAIIHSAX;

OCO3HAHHE IICHHOCTH HAYYIHOU
JIESTeIBHOCTH, TOTOBHOCTh OCYIIIECTBIISTh
MIPOSKTHYIO M UCCIICAOBATEIBCKYIO




JeATeIbHOCTh HHIMBHIYAIBEHO H B TPYIIIE;

— TOTOBHOCTH M CTIOCOOHOCTB K
HETPEPHIBHOMY 00Pa30BaHHIO U
caM000pa30BaHMUIO, K aKTHBHOMY
MOJTyYEHHIO HOBBIX 3HAHUI 110 OUOJIOTHH B
COOTBETCTBUH C KHU3HEHHBIMU
OTPEOHOCTSIMU.

B mponecce NOCTHKEHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPOrpaMMBI I10 OuoJIorun y

00y4YarolmMxcsi  COBEPLICHCTBYETCS  SMOLMOHAJIBHBIA  HMHTEIUIEKT,  MPEANoJiararoiun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHHs, BKJIFOYAIOIIEIO CIIOCOOHOCTh TOHMMATh CBOE AMOILIMOHAILHOE COCTOSHUE,
BUJICTHh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOUW AMOIMOHAIBLHOMN chephl, ObITh YBEPEHHBIM
B cebe;

caMOpEeryJIMPOBaHMS, BKJIFOYAOIIETO CaMOKOHTPOJIb, yYMCHHE MPUHUMATH
OTBETCTBEHHOCThH 32 CBOE MOBEJEHUE, CIOCOOHOCTh aIallTUPOBATHCS K AMOIMOHAILHBIM
WU3MEHEHHUSIM U TPOSBJISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JIOCTHKCHHIO IICTTH U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;
OMIATHH, BKIIOYAIONICH CIIOCOOHOCTh MOHMMATH AMOIMOHAILHOE COCTOSHUE APYTHUX,
VYHUTHIBATh €0 MPH OCYIICCTBICHUU KOMMYHHUKAIIUU, CIIOCOOHOCTH K COUYYBCTBHIO H
COIEePESIKUBAHHMIO;

COLIMAJIBHBIX HaBBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTHMHU
JOIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC M pa3peiiaTh KOHQIHKTHL.

B pesynbrare wusyuenus ydeOHoro mnpeamera buonorms y oOyuatomerocs OyayT

copMUpOBaHbl MeTaNpeIMeTHbIe Pe3yJbTaTbl, OTPa)KEHHbIE B YHHBEPCAIbHBIX Y4EOHBIX
NeHCcTBUSAX, a HMMEHHO — [IO3HAaBaTelbHbIE  YHUBEpCalbHble y4yeOHble  JIEHCTBHI,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, PETYISATUBHBIE YHHBEPCAJIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yabTaTbl OCBOCHUS IIPEAMETA:

MeTtanpeaMeTHble | YHHBepcaabHble yueOHblIe aeiicTBus (YY) YTo4yHeHHBIE YHHBEPCAJIbHBIE
pe3yJibTaThl, ®1rOoC COO yueOHbIe geiictBus (YY) @OII
OTpa’KeHHbIE B COO
YHUBEPCAJIBbHBIX
yueOHbIX
JelcTBUAX
Osnagexnue a) 6a30BbIE JIOTHUECKHE JICHCTBU: 1) 6a3oBEIe JIOTHYECKNE JEHCTBHS:
YHUBEPCAIbHBIMHA —  CaMOCTOSTENFHO (POPMYIIHPOBATh U — CaMOCTOATEIBHO (POPMYIIUPOBATH U
y4€0HBIMH aKTyaJIM3HpPOBAThH MpodIeMy, aKTyaJIM3UPOBaTh MPodIIeMy,
[103HABATE/IbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTpUBaTh €€ BCECTOPOHHE;
ACHCTBHUAMH: — YCTaHaBJIMBAaTh CYLIECTBEHHbIN IIPU3HAK — ACIO0JIb30BaTh IIPY OCBOCHUHU 3HAaHUU
WY OCHOBAHHUS Ul CPaBHEHMUS, IIPUEMBI JIOTHYECKOTO MBIIICHUS
Kiaccu(pUKaIuu U 0000IICHNS, (ananmu3za, cUHTE3a, CPaBHEHUSI,
—  OMNpEAeNsTh LeNH IeATeIbHOCTH, 33/1aBaTh KiaccuuKanuu, 0000IeHns),
apaMeTpbl U KPUTEPUU UX JOCTUXKECHHUS, PacKpbIBaTh CMBICT OMOJIOTHYECKUX
— BBIABJIATH 3aKOHOMEPHOCTH M IPOTHBOPECYHS MOHATUH (BBIAENATH UX XapaKTEpHBIE
B PacCMaTPUBAEMBIX SIBICHHSX; NIPU3HAKH, YCTaHABIUBATh CBSA3H C
— BHOCHUTb KOPPEKTUBBI B JCSITECILHOCTD, JApYTUMH NOHSTUSMHK);
OILICHMBATh COOTBETCTBUC PE3YIbTATOB — ONPEACIATH LEJIN NCATCIIbHOCTH,
LIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUN 3aJ1aBasl mapaMeTphbl 1 KPUTCPHUHU UX
NEeATEIIbHOCTH, JOCTHXKCHUA, COOTHOCHUTH
— pa3BUBaTh KPEATUBHOE MBIIUICHUE IIPU pe3ynbTaThI ACATCIBHOCTH C
pENIeHNN KU3HEHHBIX MPOOIIeM; MNOCTaBJICHHBIMU LICJIAIMU;
— HCTIONTB30BaTh OMOJIOTHIECKHE
TOHSATHSL ISl 00BsICHEHHS (DaKTOB U
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SIBJICHUH KUBOM MPUPOJIBL;

— CTPOUTH JIOTUYECKHUE PACCYKIACHUS
(MHIYKTUBHBIE, IeAYKTHUBHEIE, IO
AHAJIOTHUHU), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B
paccMaTpUBaeMbIX SIBICHUSIX,
(hopMyITHpPOBATH BBIBOJBI U
3aKJIFOYCHHSI,

— IPUMEHSTh CXEMHO-MOJEIIbHBIE
CpelCcTBa AJIs IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOILLEHUI
B U3yYaeMbIX OMOIIOTHIECKUX
00BEKTaX, a TAK)KE MPOTUBOPEUUI
Pa3HOTO poAa, BEISIBICHHBIX B
Pa3IMYHBIX HHPOPMAIUOHHBIX
HUCTOYHUKAX;

— pa3pabaThIBaTh IJIAH PEUICHUS
MPOOJIEMBI C YUETOM aHAIH3a
HUMEIOIUXCS MaTePUATTBHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHUBHI B
JIeATeIbHOCTh, OIICHUBATh
COOTBETCTBUE PE3YIAbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN
NIeATEIILHOCTH;

— KOOPpAUHUPOBATH U BBITIOJIHATH
paboTy B YCIOBHUSX pEaTbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

—pa3BuBaTh KP€aTUBHOC MBIIIJICHUE
IpU PEeLICHUH )KU3HEHHBIX IPo0IIeM;

0) 6a30BbIC UCCIICIOBATEIBCKIE ACUCTBHSL:

— BIAAETh HABBIKAMH YUEOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIESTeTTHHOCTH, HABBIKAMH Pa3pelIcHUs
npobiem;

— CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
pelIeHns MPaKTUUECKHX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOIOB
MO3HAHMUS;

— OBJIaJIeHUE BUIAMHU JCSITEILHOCTH IO
MOJIy9YE€HUIO0 HOBOTO 3HAHMSI, €T0
HHTEPIPETANNH, IPeoOpa30BaHUIO H
MIPUMEHECHHUIO B Pa3IIMYHBIX YICOHBIX
CUTYAIIUAX, B TOM YHCIIE TIPU CO3aHUU
Y4eOHBIX ¥ COIMANBHBIX IIPOCKTOB;

— (opMHpOBaHUE HAYYHOTO THIIA MBIIIICHUS,
BIIa/ICHUE HAYYHOU TEPMUHOJIOTHUEH,
KITFOYEBBIMY MMOHATUSIMHU ¥ METO/IaMU;

— CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACITEITLHOCTH U
KU3HEHHBIX CUTYAIUIX;

—  BBISBIATH MPUIMHHO-CIICJICTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PEelIeHUs], HAaXOIUTh
apryMEHTBI JJIs1 J0KA3aTeNIbCTBA CBOUX
YTBEPKIACHUH, 3a/1aBaTh NapaMeTphl U
KpUTEPUHU PELIECHUS;

— aHaIM3UPOBATh MOJYUYEHHBIE B X0/
pENIeHHUs 3a]1a49H PE3YJIbTAThl, KpUTHUECKH

2) 6a30BbIC UCCIICIOBATEIBCKIE

IEUCTBHUA:

— BJIaJCTh HAaBBIKAMU Y4eOHO-
HCCIIEI0BATENBCKON U IPOEKTHOM
JIeATEeILHOCTHU, HAaBLIKAMK
paspemenus npobieM, 00IanaTh
CITOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METO/IOB
pEIIeHUsI TPAKTUYCCKUX 3a/1a4,
NPUMEHEHHUIO Pa3IHYHBIX METOJIOB
MTO3HAHMS,

— HUCIOJIb30BATh PA3JINYHBIC BUIBI
JEeSITeTbHOCTH TI0 TIOTYICHUIO
HOBOT'O 3HaHHS, €TO0 WHTEPIPETALINH,
peoOpa3oBaHUIO M IPUMEHEHHIO B
Y9eOHBIX CHTYallUsAX, B TOM YUCIIE
TIPH CO3JIAaHUH YYCOHBIX U
COLMANIEHBIX MTPOEKTOB;

— (hopMHUPOBATH HAYYHBIN THIT
MBIIICHHS, BIIJICTh HAYYHOM
TEPMHUHOJIOTHEH, KITFOYESBBIMH
MTOHATHSAMH 1 METOIAMHU;

— CTaBUTH ¥ (HOPMYJIHPOBATH
cOOCTBEHHbBIE 33/J1a4H B
00pa3oBaTEeNbHOMN NEATSITBHOCTH U
JKIU3HCHHBIX CHTYAaIUsX;

— BBISBIISTH IPHYUHHO-CIIC/ICTBCHHBIC
CBSI3U M aKTyalIM3UPOBATh 3a1ady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS,
HAXOJUTh aPTyMEHTHI IS

11




OLICHUBATh UX JIOCTOBEPHOCTE,
IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBHSIX;

— JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM,
OLICHMBATh MPUOOPETEHHBIN OMBIT;

— paspabaTbIBaTh IUIaH PELICHUS MPOOIEMBI ¢
YUETOM aHaJIM3a UMEIOIIUXCS
MaTepuagbHbIX 1 HeMaTepHaAIbHBIX
pecypcos;

—  OCYIIECTBIIATH LICJICHAIPABIICHHBIN MOMCK
HepeHoca CPeICTB U CIIOCO00B IEHCTBUS B
po¢eCCHOHATBHYIO CPENy;

— yMeTb IepeHOCHUTh 3HaHUS B
MO3HABATEJILHYO M PaKTUYECKYIO 00JIacTH
KU3HEACSATEIBHOCTH;

— yYMETh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 0o0JacTeil;

— BBIIBUraTh HOBBIE UIEH, IPEAJIAaraTh
OpHUTMHAJIbHBIC TOAXOAbI U PECHICHU

— CTaBHUTh NPOOJIEMBI H 3aJa4H, JOITyCKAIOLIHE
AIIbTEPHATHBHBIC PEILCHUS;

JI0Ka3aTeIbCTBa CBOUX
YTBEPIKACHHUH, 3a1aBaTh ITapaMeTphl
U KPUTEPHU PELICHHUS;

— aHAJIIM3UPOBATH MOJTYUCHHBIE B XOIC
pelIeHus 3aJa4k pe3yIbTaThl,
KPUTUYECKH OLICHUBATH X
JOCTOBEPHOCTH, IPOTHO3UPOBATH
HU3MEHEHHE B HOBBIX YCIIOBUSX;

— I1aBaTh OLICHKY HOBBIM CUTYaIHsIM,
OLICHNBATh IPHOOPETCHHBII OIIBIT;

— OCYILIECTBIIATH LieJIeHANIPaBICHHBIH
TIOMCK TIePEHOCa CPEICTB U
CIIoco00B JCHCTBHS B
Mpo(eCCHOHATBHYIO CPEey;

— YMETb IEPEHOCUTh 3HAHUS B
MI03HABATENBHYIO M PAKTHYECKYTO
00J1aCTH KHU3HEAEATEIHHOCTH;

— YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX NIPEIMETHBIX 00acTel;

— BBIJBHTaTh HOBBIC HJCH, IpEIarath
OPHTMHABHBIC TIOJXO0bI U PELICHNS,
CTaBHUTh NPOOJIEMBI H 3aJa4H,

JOITy CKAIOLIHE albTePHATUBHBIC
pelLIeHuUS;

B) paboTa ¢ mH(popMaIrHei:

— BIAJCTh HABBIKAMHU [TOJTYUCHHS
HH(POPMAILIUHU U3 UCTOYHUKOB PA3HBIX
THIIOB, CAMOCTOSITEIIBHO OCYIICCTBIIATh
MOVCK, aHaJN3, CHCTEMATU3aLHIO U
HHTEPIPETANNI0 HHOOPMAITUH Pa3IHIHBIX
BUIOB U (hOpM TIpeICTaBICHUS;

— CO3[aBaTh TEKCTHI B Pa3INYHBIX (hopMaTax ¢
Y4YETOM Ha3Ha4YeHHs HuH(opManuu u
LeNIeBO# ayIUTOPHH, BEIOHpast
ONTUMAIBHYIO GOPMY TIPEICTABICHHS U
BU3yaIU3aliH;

—  OIICHHBATh JOCTOBEPHOCTD, IETHTUMHOCTh
HH(POPMALINH, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIbHO-3THYCCKUM HOPMaM;

— HCIOJIb30BaTh CPEACTBAa HHPOPMAIIMOHHBIX
1 KOMMYHUKAITHOHHBIX TEXHOJOTHI B
pellleHIH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
W OpPraHU3aIMOHHBIX 3a/1a4 C COOJTIOCHUEM
TpebOBaHMUiT IPrOHOMUKHU, TEX HUKH
0€30IaCHOCTH, TUTHEHEI,
pecypcochepexeHus, MPaBOBBIX
ITHYECKUX HOPM, HOPM UH(DOPMALTUOHHOM
0€30IaCHOCTH;

— BJIAJICTh HABBIKAMU PACIIO3HABAHUS U
3anUThl HHGOpPMAIUU, HHHOPMAIIMOHHOH
0€30IMaCHOCTH JIMYHOCTH.

3) pabota ¢ nHGOpMATHEH:

— OPHEHTHPOBATHCS B PA3THIHBIX
UCTOYHMKAX MH(MOpMaLUH (TEKCTe
y4eOHOTro ocobus1, Hay4HO-
HOILYJISIPHOM JIUTEpaType,
OMOJIOrMYECKUX CIIOBapsIX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHbIX, B IHTEpHETE),
aHAIN3UPOBATH HHPOPMAIIHIO
Ppa3MYHBIX BUIOB U Gopm
MIPEACTABICHNUS, KDUTHUECKH
OLICHNBATh €€ JOCTOBEPHOCTH U
HETIPOTHBOPEUYUBOCTb;

— (opMyJIMpOBaTh 3aIPOCHI U
NPUMEHSTh Pa3IMYHbIE METOABI ITPU
MOHCKe U 0TOOpe OMOJIOTHUECKON
uH(pOPMAIUH, HEOOXOTUMOM ISt
BBITIOJIHEHHS] Y4eOHBIX 3a/1a4;

— TpUOOpeTaTh OIBIT UCTIOJIL30BAHUS
HHPOPMAINOHHO-
KOMMYHUKaTHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIBTYPY
aKTHBHOTO MCIIOJIb30BaHUS
Pa3JINYHBIX TIOMCKOBBIX CHCTEM;

— CaMOCTOATEJIFHO BBIOMpATh
ONTUMAIIEHYIO (GOpMy
NPEJICTaBICHUs OMOJIOTHYECKOM
nHpOpMannH (CXeMBI, TpauKH,
JarpaMMsl, TaOJIHIbI, PUCYHKU U
Apyroe);

— WCIIOJNIb30BaTh HAYYHBIH S3bIK B
Ka4yecTBe CPEe/ICTBA IPH padboTe C
Oronornieckoil HHGOpMaIei:
MIPUMEHSATh XUMHUYECKHE,
¢dusnyecKre 1 MaTeMaTHIECKHe
3HAKH U CUMBOJIBI, ()OPMYJIBI,
ab0peBuaTypy, HOMEHKIATYPY,
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HCIOJIb30BaTh M MIPE0Opa3OBBIBATH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISAHOCTH;

— BIIAJETh HABBIKAMH PACIIO3HABAHUS U
3aIIUTHI HHPOPMALIHH,
nH(pOpPMaMOHHOH 6€30MacCHOCTH
JIMYHOCTH.

Osnanenue
YHHUBEpCaIbHBIMU
KOMMYHHUKaTHBHBIM
U JEUCTBUIMHU:

a) oOIIeHue:

OCYIIECTBIISITH KOMMYHHUKAIIUU BO BCEX
cdepax KU3HH;

pacro3HaBaTh HeBepOAIbHBIE CPEICTBA
OOILIEeHNS, TOHUMATh 3HAUYCHUE COLIMAIIBHBIX
3HAKOB, PACIIO3HABATH IPEIIIOCHUIKH
KOH(IMKTHBIX CUTYallHil U CMsr4aTh
KOH(ITUKTHI;

BJIaJIETh Pa3IMUHBIMH CII0COOAaMH OOLIEHNUS
Y B3aUMOJEHCTBUS;

apryMEHTHPOBAHHO BECTHU JTHAJIOT, YMETh
CMsIr4aTh KOH(JIMKTHBIE CUTYAaINH;
Pa3BepHYTO U JOTMYHO U3JIaraTh CBOIO
TOYKY 3PECHHS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpEICTB;

1) obuienue:

— OCYLIECTBIISTH KOMMYHHKAILIUH BO
Bcex cepax KU3HH, aKTHBHO
y4acTBOBATH B IUAJIOTe WIH
IMCKYCCHH IO CYIIECTBY
o0cyxmaeMoli TeMbI (YMEHHe
3a1aBaTh BOIIPOCH, BEICKA3bIBATh
CY’XKACHHS OTHOCHTEIIHO
BBINOJIHEHHS Npe/iIaraeMoi 3a1auu,
YUUTBHIBATh HHTEPECH! U
COTJIACOBAHHOCTH MO3MIUI JPYTHX
YYaCTHUKOB JTUAJIOTa HIIH
JUCKYCCHH);

— pacIo3HaBaTh HeBepOalbHbIE
cpencrTBa OOLIeHHs, TOHUMATh
3HAYCHHUE COLMAJIBbHBIX 3HAKOB,
NPEIIOCHIIOK BOSHUKHOBEHHS
KOHQIIUKTHBIX CUTYallUi, YMETh
CMATYaTh KOH(IIUKTHI H BECTH
HIEPErOBOPHI;

— BJI3JIETh Pa3IMYHBIMU CIIOCOOaMHU
OOIICHHS ¥ B3aUMOICHCTBUS,
HOHUMAaTh HAMEPEHHUS IPYTUX
JFOJIEH, MPOSIBIISITH YBaXKHUTEIBHOE
OTHOIIIEHHE K COOECEAHUKY U B
KOppEeKTHOH popme PpopMyaHpoBaTh
CBOH BO3Pa)KCHHS;

— pa3BEepHYTO H JIOTHYHO H3J1arath
CBOIO TOYKY 3PEHHS C
HCIIOB30BaHUEM S3BIKOBBIX
CpEICTB;

0) coBMeCTHasl ICATEITBHOCTD:

[IOHUMATh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHON ¥ WHAWBUIYAIbHOH paboOTHI;
BBIOMpPATh TEMAaTUKY M METOJBI COBMECTHBIX
JIEHCTBUH ¢ yU4eTOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)<JI0TO 4JIEHA KOJIJIEKTHBA;
IMPUHUMATB LETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BbIBATh U
KOOPAMHHUPOBATH ACUCTBHS IO €€
JIOCTH>KEHHIO: COCTABIISTH IUIAH JIEHCTBHI,
pacnpesensaTs pojd ¢ y4eTOM MHEHUH
YYaCTHHKOB 00CYX/1aTh Pe3yJIbTaThl
COBMECTHOH paboThI;

OILICHUBATh Ka4€CTBO CBOETO BKIIA/a U
KaX/IOTO y9aCTHHKA KOMaHBI B OOIITHIA
pe3yIbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;
[IpeasIaraTb HOBbIE IIPOEKTHI, OLICHUBATD
UJEH C IO3ULUHU HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTU4YECKON 3HAUMMOCTH;
KOOPJMHUPOBATH U BHIIIOJIHSITE paboTy B
YCIIOBHUSIX PEabHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS;
OCYILIECTBJIATH IIO3UTUBHOE CTPATErMYECKOE

2) COBMECTHAasI ICATEIILHOCTB:

— IIOHHMMATh U HCIIOIB30BaTh
MpeuMyIecTBa KOMaHIHON 1
UHIUBUAYaIEHON paboOTHI IPU
pelIeHHH OHOIOTHYECKOH
mpo0OIeMbl, 000CHOBBIBATH
HE00XOAUMOCTh PUMEHEHHUS
TPYTITOBBIX (POPM B3aUMOJICHCTBHS
TIPH PEUICHUN YIeOHOH 3a/1a9H;

— BEIOMpPATh TEMATHKY ¥ METOJBI
COBMECTHBIX JCHCTBUI ¢ yueToM
OOMINX HHTEPECOB M BOZMOKHOCTEH
Ka)JIOTO WIEHa KOJIJICKTHBA;

— IpUHUMATb L€ COBMECTHOM
JeSITeIbHOCTH, OPTaHU30BBIBATh U
KOOPAWHUPOBATH ACUCTBHS IO €€
JOCTIDKEHHIO: COCTABIIATh TUIAH
JEeUCTBUH, paclpeaeisiTh POIH C
Y4€TOM MHEHHUH YYaCTHHUKOB,
00CYXIaTh Pe3yJIbTaThl COBMECTHOM
paboTsl;

— OLEHUBATh Ka4eCTBO CBOETO BKJIaJa
U KaXJ0ro y4aCTHUKA KOMaH/bl B
001 pe3yJIbTaT Mo
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MOBEJICHHE B PA3THMYHBIX CUTYAIHIX,
TIPOSIBIATE TBOPYECTBO M BOOOpaKEHHUE,
OBITh HHUITIATUBHBIM

pa3paboTaHHBIM KPUTEPHUSIM;
npeyIaraTth HOBBIE IPOEKTHI,
OLICHUBATH UJICH C TIO3HLIHH
HOBU3HBI, ODUTMHAIBEHOCTH,
MIPaKTHYECKOH 3HAaUNMOCTH;
OCYIIECTBIISITH TO3UTHBHOE
CTpaTernuecKoe noBeeHue B
Pa3JIMYHBIX CUTYaIHsX, IPOSIBIATh
TBOPYECTBO U BOOOpaXkeHHe, OBITH
WHHLMATUBHEIM.

OBnajeHue
YHHUBEPCATbHBIMHI
PETYISATHBHBIMH
JIEUCTBUSIMU

a) caMOOpTaHM3aAITU:

CaMOCTOSATEIBHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESTEIbHOCTD, BBISIBIISTD
poOJIEMEBI, CTaBUTH U (POPMYyITHPOBATH
COOCTBEHHBIE 331a4H B 00pa30BaTeI-HON
JIESITEIIbHOCTH M )KU3HEHHBIX CUTYaIHSIX;
CaMOCTOSATENILHO COCTABIIITH TUIaH PEIICHHS
poOJIEMBI ¢ Y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeANOYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYyallHsIM;
pacmmpATh paMK1 y4eOHOTO TpeaMeTa Ha
OCHOBE JIMYHBIX IIPEAIIOYTECHNUI;

JieTlaTh OCO3HaHHBIN BBIOOD,
apryMEeHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHUE;

OILIGHUBATh IPUOOPETEHHBIH OIBIT;
CHoco0CTBOBaTh (POPMUPOBAHUIO U
IIPOSABJICHUIO IIUPOKOU IPYAULIMU B Pa3HBIX
00J1acTAX 3HAHUH, TOCTOSHHO MOBBIIIATH
CBOM 00pa3oBaTeNIbHbII U KyJIBTYPHBINA
YPOBEHbD;

1) camoopraHmu3amnms:
— HCIIOJIB30BATh OMOJIOTHYECKHE

3HAHMSA I BBISBICHHUS IPOOJIEM 1
UX PEIICHHS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHAX;

BEIOMpATh Ha OCHOBE
OMOJIOrMYeCcKUX 3HAHUH LeNIeBbIE U
CMBICJIOBBIE YCTAHOBKHU B CBOUX
JEeUCTBUAX U MOCTYIKaX MO
OTHOILLEHHUIO K KUBOU NPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO
OKPYXKaIOIINX;

CaMOCTOSATENHHO OCYIIECTBIATh
TI03HABATENBHYIO IESTEIbHOCTD,
BBIABIIITH IIPOOJIEMBI, CTaBUTh
(hopMyIHpOBaTH COOCTBEHHEIE
3a/1aud B 00pa3oBaTeIbHOM
JeSITeIbHOCTH U )KU3HEHHBIX
CUTYaIHsIX;

CaMOCTOSTENIFHO COCTABIIATH IJIaH
peleHus Mpo0IeMbl C y4eTOM
HUMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
NIPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIHSIM;
pacuMpsTh paMKH y4eOHOTO
IIpeaMeTa Ha OCHOBE JIMYHBIX
MpEANOYTEHUH;

JIeiaTh OCO3HAHHBIHN BBIOOD,
apryMeHTHpOBaTh ero, OpaTh
OTBETCTBEHHOCTH 32 PEIlICHHE;
OLICHNMBATh IPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBATh (POPMUPOBAHHIO U
TIPOSIBJICHUIO IIUPOKON 3PYAUIINH B
Pa3HbIX 00JIaCTIX 3HAHUM,
TIOCTOSTHHO MOBBIIIATH CBOH
00pa30BaTEeNBHBIN U KYJIBTYPHBIIH
YpOBEHb;

0) CAaMOKOHTPOJIB:

JlaBaTh OLICHKY HOBBIM CUTyallUsM, BHOCUTh
KOPPEKTUBBI B IEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIHTATOB 1IEJISIM;
BJIAJ€Th HABBIKAMU ITO3HABATEIIHEHOM
pedIeKCH KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX
Pe3yNbTaTOB U OCHOBAHUM;

HCIIOJIE30BATh MIPUEMBI Pe(ICKCHH IS
OIICHKH CHTYalluH, BEIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PEHICHUS M0 UX CHUYKEHUIO;

2) CaMOKOHTPOJIb:
— JIaBaTh OLIEHKY HOBBIM CHUTYAIHsIM,

BHOCHUTb KOPPEKTHUBBI B
JIESITENBHOCTD, OLIECHUBATh
COOTBETCTBHUE PE3YJIBTATOB LENAM;

— BJIAICTh HABBIKAMH MMO3HaBaTEILHOMN

pedrexcuu Kak 0CO3HaHUS
COBEpLIaeMbIX IEHCTBUH U
MBICTIUTEIBHBIX TPOIECCOB, X
pe3yibTaToOB U OCHOBAHUI,
HCTIOJIB30BaTh MPUEMBI peIICKCHU
JUTSL OLICHKU CUTYaIluH, BEIOOpa
BEpPHOTO PELICHHUS;
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B) 9MOIIMOHAIbHBII WHTENJIEKT,
MpeANoIaraomuii ¢hOpMUPOBAHHOCTD:
CaMOCO3HAHUsI, BKITIOYAIOIIET0 CIIOCOOHOCTh
MOHMMATh CBOE SMOLMOHAJIBEHOE COCTOSIHUE,
BUJICTh HAINPaBJICHUS Pa3BUTHS
COOCTBEHHO! SMOLIMOHATIBHOM Cepbl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpeTyJIMPOBaHNS, BKIIOYAIOIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE [TOBE/ICHIE,
CIOCOOHOCTH aIalITHPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHAM U IPOSBIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;
BHYTpPEHHEN MOTUBALIMU, BKIIOYAIOIIEeH
CTpeMJIEHHUE K JIOCTIKEHHUIO LIENU U YCIEXY,
ONTHMU3M, UHUIIMATUBHOCTh, yMEHHE
JIeWCTBOBATh, UCXO/ISl U3 CBOUX
BO3MO>KHOCTEM;

SMITaTHH, BKJIKOYAIOMIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIFHOE COCTOSHHE
JIpPYTHX, yYUTBIBAaTh €T0 IPU
OCYIIECTBICHUN KOMMYHHKAIIHH,
CIIOCOOHOCTH K COUYyBCTBHIO U
COIIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIOIINX
CIOCOOHOCTH BBICTPAHBATh OTHOLICHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBISTH
MHTEPEC U pa3pelaTb KOHQIUKTHI;

— OLICHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATh PEIICHHUS 110 UX
CHIKEHHIO;

— IPUHAMATh MOTUBBI M apT'yMEHTHI
JpyTUX MpPU aHaJH3€ Pe3yIbTaToB
JeSITeIbHOCTH;

T') IPUHATHE Ce0sl U IPYTHUX JIIOACH:

MPUHUMATH Ce0s1, MIOHUMasi CBOU
HEJOCTATK! U JOCTOUHCTBA;

MPUHUMATh MOTHUBBI U aPTyMEHTHI APYTHX
JFOJIeH PU aHAITN3€e Pe3yJIbTaTOB
JIEATENBHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYTUX
JIFOZIEN Ha OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MHP C
MO3UIIAHU IPYTOro YeIOBeKa.

3) npuHATHA ceOs U IPYyTUX:

— IPUHUMATH ce0s1, TOHUMasi CBOU
HEJI0OCTAaTKU U JOCTOMHCTBA;

— IPUHUMATh MOTHBBI H apTyMEHTHI
JPYTHX IIPY aHAJIN3E PE3YIIbTaTOB
JeATEeIIBHOCTH;

— TIPHU3HABATh CBOE IIPABO U MPABO
JPYTHX Ha OIIHOKY;

— pa3BUBATH CIIOCOOHOCTH MIOHUMATh
MUp C MO3UIMHU APYTOT0 YeIOoBeKa.

OcBoeHue ydeOHOro mpeamera buomorus T0IKHO

00IIMX KOMIIETeHIM:
OK 01. BeiGupats cnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;
OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEICTBA IIOWUCKA, aHAJIN3a W HMHTEPIPETALUU
uH(popMalui, U UH(MOPMALIMOHHBIE TEXHOJOTUHU JUIsl BBIMOJIHEHUS 3a7ad NMpoQecCHOHANbHON

ACATCIIBHOCTH,

CIocoOCTBOBaTh (HOPMHUPOBAHUIO

OK 03. IInanupoBath U peann30BbIBATh COOCTBEHHOE MPO(EecCHOHATIbEHOE U TMUYHOCTHOE
pasBUTHE, NPEANPUHUMATENBCKYIO JEATEIBHOCT B MpOQecCuoHanbHON cdepe, MCIonb30BaTh
3HAHUS 0 NMPaBOBOW U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYyaIUsX;

OK 04. 3¢ddexTrBHO B3aMOEHCTBOBATh U Pa0OTATh B KOJIEKTUBE U KOMAH/IE;

OK 05. OcyniecTBiasTh yCTHYIO M NMHCbMEHHYK) KOMMYHHUKAIMIO Ha TOCYJAPCTBEHHOM
s3bike Poccuiickoit deneparyy ¢ yueToM 0COOEHHOCTEN COIIMAIbHOIO U KYJIBTYPHOT'O KOHTEKCTA;

OK 06.

[IposiBsTH

rPaXXIaHCKO-MMIATPUOTHYECKYIO  MO3HUIIMIO,

JAEMOHCTPUPOBATH

OCO3HAHHOE TIOBEJICHUE HAa OCHOBE TPAAWIIMOHHBIX POCCHUICKUX JTyXOBHO-HPABCTBEHHBIX
HeHHOCTefI, B TOM 4YHCJIIC C YUCTOM TrapMOHH3allUM MCKHAIUOHAJIBHBIX W MEXPCIUTHO3HBIX
OTHOIICHUI, TPUMEHSATh CTAaHAAPThl aHTUKOPPYIIIMOHHOTO MTOBE/ICHNUS;

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYXKAIOMIEH Cpeabl, PEeCypcocOepexeHuIo,
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MNPpUMCHATH 3HAHHUA 00 H3MEHEeHNHn KjIMMara,

NPUHIUIBl  OEpPEeKIUBOTO MPOU3BOJICTBA,

3¢ PEeKTUBHO AEHCTBOBATH B YPE3BBIYAWHBIX CUTYalUsX;

OK 08. Mcnonp3oBaTh cpeacTBa GU3NUECKON KyJIbTYphI JAJISI COXPAHEHUS U YKPETUICHHS
3JI0pPOBBSI B TIpoliecce MPOodecCHOHATEHOM JeITEIEHOCTH M MOJICPKAHUS HEOOXOMMOTO YPOBHS
(u3MUECKOoil MOArOTOBICHHOCTH;

CoorHomienne o0mux kommnerenuuidi @I'OC CIIO 21.02.02 bypenue HepTAHBIX U
ra30BbIX CKBa:KUH, THYHOCTHBIX Pe3yJbTATOB U MeTanpeAMeTHBIX Pe3yJIbTATOB

O0Omme KoMNeTEeHINHA
®I'OoC CIHO 21.02.02

JIMYHOCTHBIE Pe3yabTaThl
DOII COO

Metanpeametnsie pe3yabTaThl @OII COO

OK 01. Beibupats
crocoOBI penIeHuns 3a1a4
po¢eCCHOHATBHOM
JesATEIEHOCTH
NPUMCHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

7) ICHHOCTU HAYYHOT'O TO3HAHUA:

—  chOpMHPOBAHHOCTH
MHPOBO33pEHHS,
COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH u

00IIIECTBEHHOMI MIPAKTHKH,
OCHOBAaHHOTO Ha JIMAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MUPE;
—  COBEpILECHCTBOBaHHE

SI3BIKOBOM M YHUTATEIhCKOM
KyIbTYpel KaKk  CpEICTBa

B3aUMOJCHCTBISI MEXKIY
JIOABMU U IO3HAHUSI MUPA;

—  [OHHMaHHe crienuuKn
Guonoruu KaKk  HayKH,
OCO3HAaHHE €¢ poIH B
(hopmupoBaHUH
pALMOHANBHOTO  HAYYHOTO
MBIIJICHUA, CO3JaHHUHU

LEJIOCTHOTO  IPEACTAaBICHUS
00 oKpy:KarlleM MHpe KakK O
€/INHCTBE TIPUPO/IbI, YEIOBEKA
U o0llecTBa, B MO3HAHUU

MPUPOTHBIX
3aKOHOMEPHOCTEH U peIICHUN
npodiieM COXpaHEHHs

MPUPOTHOTO PABHOBECHSI;
—  yOeXIEHHOCTh B 3HAUMMOCTH
OHMOJIOTHH TSI COBPEMEHHOM
[UBUIIM3AIMK: 00CCICUeHHS
HOBOTO YPOBHS  pa3BUTHS

MEIULMHEL, CO3JIaHus
MEePCIEKTHBHBIX

OMOTEXHOJIOTMH, CIIOCOOHBIX
pemiath pecypcHbie
po0IIeMbI pasBUTHS

YeJIOBEYEeCTBa, ITIONCKa MyTel
BBIXOZa M3  IJIOOAIBHBIX
9KOJIOTHYECKUX TIpoOIeM W
obecrieueHns mepexoja K
YCTOWYUBOMY pa3BUTHIO,
palnoHAIBEHOMY
HCTIONB30BAaHUIO TTPHPOTHBIX
pecypcoB u (HopMHPOBAHHIO
HOBBIX CTaHAAPTOB )KHU3HU;

—  3aMHTEPEeCOBAaHHOCTh B
MOJyYeHUN OMOJIOTUYECKHX

OBajeHHe YHHUBEPCAIbHBIMU  TO3HABATCIHLHBIMHU

IEUCTBUSIMU:

1) 6a30BBIC JTOTHUSCKHEC JCHCTBYSI:

— CaMOCTOSITETTFHO (OPMYIHPOBATH U
aKTyaJIM3HPOBATh MPOOIIEMY, PaCCMATPHUBATH €€
BCECTOPOHHE;

— HUCTIONIE30BATh MIPH OCBOCHUY 3HAHUH IPUEMBI
JIOTHYECKOTO MBIIIJICHHUS (aHAIN3a, CHHTE3a,
CpaBHEHWUSI, KJIacCUPUKAIIH, 0000IICHS),
PAaCKpBIBaTh CMBIC]T OMOJIOTHYCCKUX TOHATHIMA
(BBLAETIATH UX XapaKTepHbIC IPU3HAKH,
yCTaHaBIMBAaTh CBA3H C APYTMMHU HOHATHIMH);

— OMPENEIIATH IEH ACSITCIBHOCTH, 3a1aBas
mapaMeTphl U KPUTEPUH UX TOCTIDKEHUS,
COOTHOCHTH PE3yJIbTATHI NEATCIBHOCTH C
MMOCTaBJICHHBIMU LIEIIMU,

— HCIIOJIb30BaTh OMOJOTUYCCKHE MOHITHS IS
00BsicCHEHNS (PAKTOB U SBICHUHN KUBOW MPUPOIEI;

— CTPOUTH JIOTHUECKHUE pacCy’KIeHUs (MHIYKTUBHBIE,
[[e)lyKTI/IBHI)IC, 10 aHaHOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B
paccMaTpHuBaeMBbIX SBJICHUSIX, HOpMyIUpOBATh
BBIBO/JIbI U 3aKJIFOUCHU A,

- HpI/IMeHHTL CXEMHO-MOACJIIbHBIC Cpe}ICTBa JJISL
MPEICTaBIICHUS CYIICCTBEHHBIX CBSI3eH U
OTHOIIICHHUH B H3y9aeMbIX OHOJIOTHYECKIX
00BEKTaX, a TAKXKE MPOTUBOPEUUI Pa3HOTO poJa,
BEISBIICHHBIX B PA3ITUYHBIX HH()OPMAIIMOHHBIX
HCTOYHUKAX;

— pa3pabaTsIBaTh MJIaH PeUIeHNUs IpoOIeMbI ¢
YYETOM aHaJIM3a UMEIOIINXCS MAaTePUATBbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

— BHOCUTH KOppeKTI/IBI)I B ACATCIIBHOCTD, OLICHUBAThH
COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OIICHUBATh
pI/ICKI/I HOCHGZ[CTBI/If/'I JCATCIBHOCTH,

— KOOPJIWHHUPOBATH U BHIIONHATE pa0OTY B YCIOBHUIX
peabHOTO, BUPTYAIEHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHSI;

— Pa3BHBATh KPEaTHBHOE MEIIUICHUE TIPH PEIICHUN
JKHU3HCHHBIX TPOOIIEM;

2) 6a30BbIEC UCCIIEIOBATENLCKHIE JCHCTBYS:

— BIIQJIETh HABBIKAMHU Y4eOHO-MCCIIE0BATEIHCKOMN 1
HpOGKTHOﬁ JACATCIbHOCTH, HABBIKAMH pa3pemeHI/I;I
npo06eM, 001a1aTh CIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOfITeJ’IBHOMy HOI/ICKy METOA0B peHICHI/Iﬂ
HpaKTI/I‘IeCKHX 3aja4, HpI/IMeHeHI/I}O pa3n1/mHHx
METOJIOB TIO3HAHMSI,

— HUCIIOJIE30BATh PA3IMYHEIC BUIBI ICATCIEHOCTH IO
MTOJTYYCHHIO HOBOTO 3HAHUS, €0 MHTEPIIPETAIUH,
peoOpa3oBaHUI0 ¥ MPUMEHECHHUIO B YICOHBIX
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3HAHUW B LEJSAX MOBBIILICHHS
obmeit KyJbTYPBHI,
€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH KaK COCTaBHOU
4acTH (hyHKIIMOHATIBHOI
TPaMOTHOCTH O0yYarouuxcs,
(hopmupyeMOii IpU H3yUEHUU
OHOJIOTHH,

IIOHUMAaHHE CYIIHOCTH
MCTOO0B IIO3HaHW,
HCIIOJIB3yEMBIX B
C€CTCCTBCHHBIX HayKax,

CIIOCOOHOCTh  HCITOJIB30BaTh
nojydyaeMble  3HAHHS IS
aHanu3a U OOBACHEHHUSA
SIBIICHUI OKPYKAFOIIET0 MUpa
U TPOUCXOIAIIUX B HEM
W3MCHCHUM, YMEHHE JenaTh
00OCHOBAHHBIC 3aKIIIOUCHUS
Ha OCHOBE Hay4HBIX (haKTOB U
AMEIOIINXCS JAaHHBIX C LETBIO

MOy YeHHS JIOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTD
CaMOCTOSTENEHO
HCIIOJIB30BaTh
OHOJIOTHYECKUE 3HAHUSA IS
peneHus npoGiiem B
peabHbIX JKU3HEHHBIX
CUTYyAIIHSX;

OCO3HaHHE HEHHOCTH
HAy4HOH JIEATENLHOCTH,
TOTOBHOCTh  OCYIIECTBISITH
MPOCKTHYIO u
HCCIIeI0BATEIbCKY IO
JIEATENBHOCTD

WHIWBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTB M CIHOCOOHOCTE K

HEINIPEPBIBHOMY

00pazoBaHUIO u
camM000pa30BaHuIo, K
AKTUBHOMY MOJIYYCHUIO

HOBBIX 3HAHUH 110 OHOJIOTHH B
COOTBETCTBHH C )KH3HCHHBIMH
MOTPEOHOCTSIMH.

CHTyalUsIX, B TOM YHCIIE IPH CO3AaHUH yYEOHBIX U
COLIMAJIbHBIX IIPOEKTOB;

— (opMupoBaTE HAYYHBI THI MBILUICHUS, BIIAJETh
HAyYHOH TEPMHUHOIOTHEH, KITFOUSBBIMU MOHITHIMH
U METOJIaMH;

— CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33124 B
00pa30BaTeIbHOM AeATENFHOCTH U KU3HEHHBIX
CHUTYalHsIX;

— BBIABJIATH IPHYMHHO-CIICICTBEHHBIC CBS3U H
aKTyaIn3NpOBATh 3a1ady, BBIIBUIATh THIIOTE3Y €€
peIICHNUS, HAXOUTh apI'yMEHTBI IS
JI0Ka3aTeIbCTBA CBOUX YTBEPKICHHUH, 3a/1aBaTh
napaMeTphl 1 KPUTECPUH PEICHUS;

— aHaJIM3UPOBATh ITOJTYYCHHBIC B XO/¢ PELICHHS
3a/1a4d Pe3yIbTaThl, KPUTHICCKH OLCHHUBATD UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSX;

— [aBaTh OLICHKY HOBBIM CHUTYalHsIM, OLICHHBATh
NPUOOPETEHHBIN OIBIT;

— OCYILIECTBIIATH LeJICHANIPABICHHBIH ITOUCK
MepeHOca CPEICTB U CIOCOOOB ICHCTBHUS B
po(heCcCHOHAIBHYIO CPENy;

— YMeTb IIEPECHOCUTH 3HAaHHS B IO3HABATCIBHYIO U
MPaKTHYECKYIO 00JIACTH KU3HEIEATeIBHOCTH;

— YMeTh MHTEIPHPOBATh 3HAHUS U3 PAa3HBIX
npeMETHBIX 00JIacTel;

— BBIIBHTaTh HOBBIC HJICH, IPE/IAraTh
OpUTHHANBHBIC TTIOIXO/IbI U PEIICHHUS, CTABUTh
npoOJIeMbl U 3a]]auy, JAOITyCKAIOLINe
aIbTepHATHBHBIC PEIICHUS;

OK 02. Mcnonb3oBaTh
COBpPEMCHHBIE CPEIICTBA
MTOWCKa, aHaJIH3a U
HHTEPIpETAINN
nHpopmanuu, u
nHpopMannoOHHbIE
TEXHOJIOTUH JJIs
BBITIOJTHEHHS 32,14
npodeccruoHaTbLHOM
JIeSTeIbHOCTH;

OBilasieHNe  yYHUBEPCAIBbHBIMH  IT03HABATEIbHBIMHU

IEUCTBUSIMU:

3) pabota ¢ nHOpMAaTHEH:

— OPMEHTHPOBATHLCS B PA3IMYHBIX HCTOUYHHUKAX
uHdopmaiuu (TeKcTe y4eOHOTo MOCoOHs, HayYHO-
HOMYJISIPHOMW JINTEpaType, OMOIOTHYECKUX
CJIOBapsIX U CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax
JaHHbIX, B VIHTEpHETE), aHAIN3UPOBATH
HHGOPMALINIO PA3TMYHBIX BUOB U GOPM
MIPE/ICTABICHHUS, KDUTHYECKH OLIEHUBATh €€
JIOCTOBEPHOCTH M HEIIPOTHBOPEYHBOCTE;

— (OpMyIIMPOBATH 3aIIPOCHI ¥ IPUMEHSTH Pa3IMIHbIC
METO/IbI IIPH TTOUCKE U 0TOOpE OHOTIOrnYecKon
nH}opManny, HeoOX0IUMOI1 [UIS BBITTOJITHEHUS
yueOHBIX 3a/1a4;

— IPHOOpETaTh OIBIT UCIIOJIL30BAHUS
nH(pOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTH,
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COBEPILICHCTBOBATh KYJIbTYPY aKTHBHOTO
HCIIONB30BAHMS PA3IMYHBIX TIOMCKOBBIX CHCTEM;

— CaMOCTOSITENIFHO BEIOMPATh ONTHMANBHYIO (popMy
IIpeCTaBIeHUs OMOIOrHYecKoil nHopManum
(cxeMsl, rpaduKH, TUarpaMMBl, TaOJIHIbI, PUCYHKH
U Ipyroe);

— MICIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA
1pu pabote ¢ OMOTOrNUeCcKOi HHPOPMaLHei:
NPUMEHATh XUMUYECKHE, PU3NIECKHE U
MaTeMaTHYECKHe 3HAKH ¥ CHMBOJIBI, (POPMYJIbI,
ab0peBuaTypy, HOMCHKIIATYPY, HCIOIb30BaTh U
peoOpa3oBEIBATh 3HAKOBO-CHMBOJIMYECKUE
CpeICTBa HATJLTHOCTH;

— BJIAJICTh HABBIKAMH pACIO3HABaHUS ¥ 3aLIUTHI

nHdopMmanny, HHPOPMAIMOHHON Oe30MacHOCTH
JINYHOCTH.
OK 03. [TnanupoBats u 6) TpyIOBOTO BOCITUTAHUS: OBnajgeHue  yHMBEPCAIBHBIMH  PEryJISTUBHBIMU
peanu30oBhIBAThH — TOTOBHOCTh K Tpyay, | ACACTBUAMU:
COOCTBEHHOE 0CO3HaHUE neHHoctu | 1) caMoopranuzanus:
npo(eCCUOHANBHOE U MacTepcTBa, TpyaoIro0ue; —  HCHOJIb30BAaTh OMOJIOTHYECKHE 3HAHUS AJIS
JIMYHOCTHOE Pa3BUTHE, — TOTOBHOCTh K  aKTHBHOM BBISIBJICHHSI TPOOJIEM U UX PEIICHUsS B
NPEAIPUHAMATENBCKYIO NIEATEIbHOCTH JKU3HEHHBIX M YIEOHBIX CUTyalusIX;
ACATCIIBHOCTE B TEXHOJIOTMYECKON U | — BBHIOMpATH HAa OCHOBE OMOJIOTHYECKUX 3HAHUH
HPO(b€CCI/I0HaHI>HOI71 COLMAJIbHON LIEJIEBBIE U CMBICJIOBBLIE YCTAHOBKU B CBOMX
cepe, HCTIOTb30BaTh HaIpaBJICHHOCTH, JICUCTBUAX U MOCTYIKAX 110 OTHOILIEHUIO K
3HAHHA 110 IPABOBOH U CHOCOOHOCTh MHHUITMHAPOBATH, JKMBOH MPUPOJE, CBOEMY 310POBBIO U 3JI0POBBIO
(unancopoit IUIAHKPOBATh u OKPYKaIOLIUX;

TPaMOTHOCTH B
pa3IUYHBIX )KU3HEHHBIX
CUTYyalUsAX;

CaMOCTOATCIIBHO BBIIIOJIHATH
TaKyIo JeATEIbHOCTE;

HHTEpEC K  Pa3JIUYHBIM
chepaM mpodecCHOHATBHOM

JIeSITeIIbHOCTH, yMeHHe
COBEpPIIATH OCO3HAHHBIH
BEIOOp Oymymieir mpodeccun
u peam30BEIBATh
COOCTBCHHBIC  JKU3HCHHEIC
TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHuIO u
camM000pa30BaHUI0 Ha

MPOTSHKEHUU BCEU KU3HU;

—  CaMOCTOATENIBHO OCYIIECTBIATh
TMO3HABATCIbHYIO ACATCIIbHOCTD, BBIABJIATH
npoOJIeMbl, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]]a4¥ B 00pa30BaTeIbHON
JACATCILHOCTH U )KU3HCHHBIX CUTYAlUAX,

—  CaMOCTOSTEIBHO COCTABIATH IJIAH PELICHUS
pOOJIEMBI ¢ YIETOM HMEIOIIIXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTCHNUH;

—  JaBaTh OLEHKY HOBBIM CUTYalHsIM;

—  pacumpsTh paMKH Y4eOHOTO IpeaMeTa Ha
OCHOBC JIMYHBIX HpGI[HO'—IT@HHﬁ;

—  JleNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh
ero, OpaTh OTBETCTBEHHOCTbH 32 PELICHHE;

—  OLIEHHBATh NPHUOOPETCHHBIH OIIBIT;

—  CHocOOCTBOBAaTh (POPMUPOBAHUIO U TIPOSIBICHHIO
IUPOKOH SPYIUITNH B PA3HBIX 007aCTAX 3HAHUH,
MIOCTOSTHHO TIOBBIIIATH CBOH 00pa30BaTENbHBIN 1
KyJIbTYPHBII YPOBEHb;

2) CaMOKOHTPOJTb:

— JaBaTh OLIEHKY HOBBIM CHTYyallHsM, BHOCUTb
KOPPEKTHBBI B  JESATEIbHOCTb,  OLIEHUBAThH
COOTBETCTBHUE PE3YIHTATOB IEJISIM;

—  BJaJeTh HaBBIKAMHU IIO3HABATENBHOHN pediiexcun
KaK OCO3HAaHMs COBEPIIAEMBIX JEUCTBUI U
MBICIIMTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHMH, HCIOJB30BATh NMPHEMBI pediercun
ISl OLEHKW CHUTyallud, BbIOOpa BEpHOTO
peleHus;

—  OLEHMBATh PUCKH M CBOEBPEMEHHO NPUHHMATh
pellIeHys Mo UX CHIDKEHHUIO;

— NOpPUHUMAThb MOTUBBI U apryMEHTHI APYIHX IpU
aHaJIu3e Pe3yJIbTaToB JIesATENbHOCTH;

OK 04. D¢ dexTrBHO

B3aMMOJIEHUCTBOBATDL U

8) HEHHOCTHU HAYYHOT'O IO3HAHUA:

c(hopMHPOBAHHOCTh

OBnazieHHe yHHMBEpPCAJIbHBIMU KOMMYHUKATHBHBIMHU
IEUCTBUSIMU:
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paboTaTh B KOJUICKTHBE
1 KOMaH/e;

MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U
00IIeCTBEHHOM MIPAKTUKH,
OCHOBAHHOTO Ha JUaJore
KyJIbTYP, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MecTa B
MOJMKYJIBTYPHOM MUDE;
COBEPIICHCTBOBaHHE
SI3BIKOBOM M YNTATENBCKON
KYJIBTYPHI KaK CpeIcTBa
B3aUMOJEHCTBUS MEXKTY
JOABMH ¥ TTO3HAHUS MHPA;
MOHUMaHHE Criel(PUKU
OMOJIOrMH KaK HayKH,
OCO3HaHME €€ POJIH B
(hopmupoBaHUH
panMoHaIBLHOTO HAYYHOTO
MBIIIICHUSI, CO3AaHUH
LEIIOCTHOTO MPEICTABICHUS
00 OKpy’KaroIeM MHpe Kak o
€IMHCTBE MIPUPOIHI,
YeIoBeKa U O0IIeCcTBa, B
MTO3HAHUU MIPUPOTHBIX
3aKOHOMEPHOCTEH 1
pemeHnu npodiaeM
COXpaHeHHsI IPUPOHOTO
paBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH
OMOJIOTHH ISl COBPEMEHHOI
UBIITN3AIIH: 00SCTICUCHHUS
HOBOTO YPOBHS Pa3BUTHS
MEIHIUHBI, CO3AaHUS
MIEPCIEKTHBHBIX
OMOTEXHOJIOIHH, CITOCOOHBIX
pemaTh pecypcHbIe
po6IeMbI pa3BUTHS
4eJI0BEYECTBA, IIOUCKA Iy TeH
BBIXO/1a U3 INI00AJIbHBIX
9KOJIOTUUECKHX ITPOOIIEM U
obecrieyeHns nepexona K
YCTOWYUBOMY Pa3BUTHUIO,
paIMOHATLHOMY
HCIIOJIE30BAaHUIO ITPUPOTHBIX
pecypcoB u HOpMUPOBAHUIO
HOBBIX CTaHJAPTOB YKHU3HM;
3aWHTEPECOBAHHOCTD B
MOJTy4eHUN OMOJIOTHUECKUX
3HaHUU B LIEJISX HOBBIICHHS
o011el KyJIbTypHl,
€CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH KaK COCTaBHOM
qacTH (HYHKIIMOHATHLHOM
TPaMOTHOCTH 00yJalomuxcs,
(hopMupyeMoii IpH U3yUEHUH
OHOJIOTHH;

MOHMMaHHE CYITHOCTH
METO/I0B IIO3HAHUS,
UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
COCcOOHOCTh HCIOIH30BATh

1) obmenme:

— OCYIIECTBIATH KOMMYHHUKAIIMX BO BCEX cdhepax
JKM3HHU, aKTHBHO yJacTBOBATh B ANAJIOTE HIIH
JIICKYCCHUH IO CYIIECTBY 00CYXJaeMOl TeMbl
(ymeHue 3a71aBaTh BOIIPOCHI, BBICKa3bIBaTh
CYXJICHUS] OTHOCUTEJIBHO BBITIOJIHEHHS
npeaaraeMoi 3aaul, Y4YUTHIBaTh HHTEPECH U
COTJIACOBAHHOCTD MO3UIMHI IPYTUX YYACTHUKOB
JIMaJI0Ta WA AUCKYCCHN);

— pacmo3HaBaTh HeBepOaIbHBIE CPEACTBA OOIICHHUS,
MOHMMATh 3HAUYCHNE CONNAIBHBIX 3HAKOB,
MPEANIOCHITIOK BOZHUKHOBEHUS KOH(DIMKTHBIX
CHUTYaIlNH, yMETh CMATYaTh KOH(IMKTHI U BECTH
MIEPETOBOPHI;

— BIaJETh PA3INYHBIMHU COCOOAMU OOIIEHHUS U
B3aUMO/ICHCTBUS, TOHUMATh HAMEPEHHS IPYTUX
JIFOJICH, TIPOSIBIISATH YBAYKUTEIEHOE OTHOLIIEHHUE K
co0eceTHUKY U B KOPPEKTHOW opme
(bopMyITMPOBATH CBOM BO3PaXKEHHS;

— Ppa3sBepHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY
3pPEHUS C HCIOIB30BAHNEM SI3BIKOBBIX CPENICTB;

2) cOBMECTHAS ESITEIHHOCTB!

— TIOHMUMATh M HCIOJIB30BaTh IPEUMYIIECTBA
KOMaH/THOH M MHIWBUAYaJIbHOW pabOTHI pU
penIeHnH ONOJIOTHIECKOH TPOOIEMEL,
000CHOBBIBATh HEOOXOUMOCTh IPUMEHEHHS
TPYIIOBBIX ()OPM B3aUMOJICHCTBHS IPH
peleHrn yueOHOU 3a1a4H;

— BBIOMpATh TEMATHUKY U METOJABI COBMECTHBIX
JICHCTBUH C y4ETOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO WiIeHa KOJUIEKTHBA;

— TIPUHUMATh eI COBMECTHOH JIESITEIFHOCTH,
OPTaHU30BBIBATh M KOOPJMHUPOBATH JEUCTBHS
IO €€ JOCTIKCHUIO: COCTaBIIATh IUIaH ACHCTBUH,
pacIpenenaTh poiy ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CYXJaTh pe3yIbTaThl
COBMECTHOH paboThI;

— OIIEHMBATh KAYECTBO CBOETO BKJIa/1a M KaXJOr0
Yy4acTHHKa KOMaHJIbl B OOLIMI pe3yJIbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

— IpeyiaraTh HOBBIE TPOEKTHI, OLEHUBATh UJIEH C
MO3UIMK HOBU3HBI, OPUTMHAJIBHOCTH,
MPaKTHYECKOH 3HAaYNMOCTH;

— OCYIIECTBJIATH MO3UTUBHOE CTPATETNIECKOE
MIOBE/ICHHE B PA3JIMUHBIX CHTYALMSX, TIPOSIBIISTH
TBOPYECTBO U BOOOpakeHHe, OBITh
WHHIATHBHBIM.

OBiasieHNe  YHUBEPCAIBHBIMH  PETYJISATHBHBIMHU

JIEHCTBUSAMU:

3) npunHATHA cebs U IPYyTUX:

— NPUHUMATh ce0s, MOHUMAasi CBOM HEJOCTATKU W

JIOCTOMHCTBA;

— MPUHUMATh MOTHUBBI M apryMEHTBl JAPYTHX MpHU

aHaJIM3e pe3ysIbTaToB JEATeIbHOCTH;

— NpU3HABaTh CBOE IIPaBO W IIPaBO JPYTMX Ha

OIInOKy;
— pa3BUBATh CIIOCOOHOCTH IIOHUMATh MUP C HO3UIMU
Jpyroro YenoBeka.
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TOJTy4aeMble 3HAHUS IS
aHanmm3a 1 00BSICHEHUS
SIBIIGHUN OKPYKAIOILETO
MHUPa ¥ IPOUCXOIAIINX B
HEM U3MCHCHH, YMCHHE
Jienatb 000CHOBaHHBIE
3aKITIOYCHHUS Ha OCHOBE
HAYYHBIX ()aKTOB U
HUMCIOIIUXCS JAHHBIX C
HEINBI0 TIOTYICHUS
JIOCTOBEPHBIX BHIBOJIOB;

—  CHOCOOHOCTH
CaMOCTOSITEIIEHO
HCTIONIB30BaTh
OMOJIOTHYECKUE 3HAHUS JIJIS
peleHus mpooieM B
peabHBIX KU3HCHHBIX
CUTYAIIHSAX;

—  OCO3HAHWE IICHHOCTHU
Hay4YHOU JeATEIbHOCTH,
TOTOBHOCTBH OCYILIECTBIISITh
MIPOCKTHYIO U
HCCIIEOBATEIBCKYIO
JIESTeTTHHOCTD
WHAWBUAYAIBHO U B TPYIIIIE;

—  TOTOBHOCTH M CIIOCOOHOCTH K
HEINIPEPBIBHOMY
00pa3zoBaHUIO U
camM000pa30BaHuI0, K
AKTUBHOMY NOJTY4YCHUIO
HOBBIX 3HAHHH MO 6I/IOJ'IOFI/II/I
B COOTBETCTBHH C
JKU3HCHHBIMH
MOTPEOHOCTSIMH.

OK 05. OcyiuecTBuath
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAIIHIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu
C y4eTOM 0COOEHHOCTEM
COLIMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTA,

OK 06. ITposiBnATH
IPaKIAHCKO-
MaTPUOTUIECKYIO
MO3ULIHIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHHUE
Ha OCHOBE
TpaJULMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEW, B TOM YHCJIe
C y4€TOM rapMOHHU3aLUU
MEXXHallMOHAIbHBIX U
MEXPEITUTHO3HBIX
OTHOILEHUH, TPUMEHATh
CTaHJapThI
AHTUKOPPYIILIUOHHOIO
IIOBECHHS,

1) Tpa’kJaHCKOTO BOCTIMTAHHUS:

— c(hopMHPOBAHHOCTH
TPaKAAHCKOH MO3HIIUH
o0ydarorerocs Kak akTHBHOT'O
1 OTBETCTBEHHOT'O 4JICHA
POCCHICKOTo 00111eCTBa;

— OCO3HaHHE CBOUX
KOHCTHTYIIMOHHBIX TIpaB U
00513aHHOCTEH, yBaXKCHHUE
3aKOHa M [PaBOIOPSI/IKA;

— FOTOBHOCTb K COBMECTHOM
TBOPUYECKOH EATENbHOCTH NIPU
CO3/IaHNH y4EOHBIX MPOEKTOB,
peleHn: y4eOHBIX 1
MIO3HABATENBHBIX 337134,
BBINTOJTHEHNH OMOJIOTMYECKUX
9KCTIEPUMEHTOB;

— CII0COOHOCTH ONPENIEIISTh
COOCTBEHHYIO MTO3UIIHIO IO
OTHOIIICHHIO K SIBJICHUSIM
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2)

COBPEMEHHOM XU3HU U
OOBSICHATE €€;
YMEHHE YUUTHIBATh B CBOMX
JCUCTBUSAX HEOOXOAUMOCTD
KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOIEH C
pa3HbIMHU YOEXKICHUSIMH,
KYJIBTYPHBIMU [IEHHOCTSIMH U
COLMAITEHBIM TIOJIOKEHUEM;
TOTOBHOCTB K COTPYIHUYECTBY
B IIPOIIECCE COBMECTHOTO
BEITIOJTHEHHS yIEOHBIX,
MTO3HABATENBHBIX H
HCCIIeIOBATEIBCKIX 3a/1a4,
YBaXXHUTEIHLHOE OTHOIICHHE K
MHEHUIO OIIIOHEHTOB MPU
00CYXIEHUH CIIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO
COJIepXKAHUS;
TOTOBHOCTb K T'YMaHUTapHOU U
BOJIOHTEPCKOH e TETFHOCTH,
MATPUOTHYECKOTO BOCTIUTAHHUS:
c(hOpMHUPOBAHHOCTH
POCCHICKOH TpaXk1aHCKOH
WICHTUYHOCTH, TATPUOTU3MA,
YBa)XEHUS K CBOEMY HapoIy,
YYyBCTBa OTBETCTBCHHOCTHU
nepen PonuHol, ropaoctu 3a
CBOH Kpaii, cBoro Ponuny,
CBOM SI3BIK U KYIbTYPY,
MPOIIIOE U HAcTOsIIee
MHOTOHAIIMOHATIHFHOTO Hapoaa
Poccun;
[IEHHOCTHOE OTHOIICHHE K
MIPUPOAHOMY HACIETUIO H
MaMITHAKAM TIPUPOJIBL,
nmoctikeHusM Pocenu B
HayKe, HCKYyCCTBE, CIIOpTe,
TEXHOJIOTUsX, TPYLE;
CHOCOOHOCTH OIICHUBATh
BKJIAJ| POCCUMCKUX YYEHBIX B
CTaHOBJIEHUE U Pa3BUTHE
Omotoruy, MOHNUMAaHKE
3Ha4YeHUs ONOJIOTHH B
MTO3HAHUU 3aKOHOB TIPHPOIBI,
B )KHM3HU YEJIOBEKa U
COBPEMEHHOTO 00IIEeCTBA;
uuelHas yOexXIeHHOCTb,
TOTOBHOCTD K CITYKCHHUIO
OTedecTBY | €ro 3aIluTe,
OTBETCTBEHHOCTb 32 €r0
cyap0y;

3) JyXOBHO-HPABCTBEHHOTO

BOCIIMTAHUSL:

—  OCO3HaHue JTyXOBHBIX
LEeHHOCTEeH poccuiickoro
HapoJa;

—  c(hopMHPOBaHHOCTb
HPaBCTBEHHOTO CO3HaHUS,
ATUYECKOTO MOBEICHUS;

—  CHOCOOHOCTH OIICHUBATh

CUTyalurIo u IIPUHUMATH
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OCO3HAHHEIE perIeHus,
OpMEHTHPYSICh Ha MOpPaJbHO-
HPaBCTBEHHBIE  HOPMBI U
LIEHHOCTH;

OCO3HAaHUE JUYHOTO BKJIaJa B
HOCTPOCHUE YCTOHUUBOTO
Oymymero;

OTBETCTBEHHOE OTHOIIECHHE K
CBOMM POJUTENSIM, CO3/IaHHIO
CEeMbBH Ha OCHOBE
OCO3HaHHOTO TIPUHSATHUSL
LIEHHOCTEN CEMENHOM )KU3HU B
COOTBETCTBHH C TPAIUIUSIMHU
HaponoB Poccuu;

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpY>Karolleil cpeasl,
pecypcocOepexeHH!Io,
MIPUMEHSTH 3HAHUS 00
U3MCHCHHHU KJIMMAaTa,
NIPUHLIUTIBI OEPEKITUBOTO
TIPOU3BOJICTBA,

3¢ PeKTHBHO
JIeWCTBOBATH B
Ype3BhIYaiHBIX
CUTYAIVSX;

6) PKOJIOTHYECKOTO BOCTIUTAHUS:

9KOJIOTHUECKU
1esIecoo0pasHoe OTHOILIEHNE
K IPUPOJIC KaK UCTOYHUKY
JKM3HM Ha 3eMJle, OCHOBE €€
CYIIIECTBOBAHHS;
MOBBILIIEHUE YPOBHS
9KOJIOTHIECKOH KYIbTypHI:
nproOpeTeHne OIbITa
TUTAHUPOBAHUS TIOCTYITKOB H
OIICHKHU MX BO3MOYKHBIX
MOCTICICTBHM AJIS
OKpYy>Karoliei cpeipl;
0CO3HaHHE TI100aNIbHOTO
XapakTepa 3KOJIOTHYEeCKUX
pobieM U myTel ux
pelIeHus;

CHOCOOHOCTH UCIOIB30BATh
nproOpeTacMble IPu
W3yYeHNH OMOJIOTHH 3HAHUS
W YMEHHSA [IPH PEIICHUN
nmpoOJeM, CBI3aHHBIX C
paIroHAIHHBIM
MPUPOAONOIH30BAHUEM
(coburoeHne paBuil
MOBE/ICHUS B TIPUPOJIE,
HampaBJICHHBIX Ha
COXpaHEHHE paBHOBECHUS B
9KOCHUCTEMAaX, OXPaHy BHUIOB,
9KOCHCTEM, OHOC]EpHI);
AKTUBHOE HETIPHUATHE
JIEHCTBUH, IPUHOCALIUX Bpex
OKpY Karoliei npupoaHOi
cpene, yMeHUE
MIPOTHO3MPOBATH
HeOIaronpusTHoIC
9KOJIOTHUECKHUE MTOCIIEACTBUS
NpeANPUHUMAEMBIX JIEHCTBHI
Y TIPEIOTBpAIaTh UX;
HaJIM4YHEe Pa3BUTOTO
9KOJIOTMYECKOI0 MBILIICHHUS,
9KOJIOTMUECKON KYJIbTYPBI,
OTIbITA IEATEIbHOCTU
9KOJIOTHUECKON
HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B
MMO3HaBaTEILHOM,
KOMMYHHMKaTUBHOU U
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COIMAIBHOM MPAKTHKE,
TOTOBHOCTH K YJacCTHIO B
MPaKTUIECKOH NesTeTbHOCTH

9KOJIOTUYECKOHI

HaInpaBJIeHHOCTH;
OK 08. Mcnonb3oBaTh 5) ¢uznueckoro BociuTaHM:
cpencTBa GU3NUECKOM — T[OHMMaHUE W peajHu3anys
KyJIBTYPBI JIIs 300poBOro M  0e30macHOro
COXpaHEHHs U obOpaza >ku3HM (310pOBOE
YKPETJICHUS 3I0POBBSI B MUTaHHKE, cobmoeHne
mpouecce TUTHEHUYECKUX TpaBUI U
po¢eCCHOHATBHOM HODM, cOanaHCUPOBAHHBIA
JEATETbHOCTH 1 PeKUM 3aHSATHI W OTHbIXa,
MOJJICP KAHHSA perysspHas ¢busmueckas
HEOO0XOIUMOTO YPOBHSA AKTUBHOCTB), 6epexHOro,
¢dusnyeckoit OTBETCTBEHHOI'O u
MIOJIrOTOBJIEHHOCTH; KOMIIETEHTHOT'O OTHOLICHHS K

COOCTBEHHOMY (hU3UUECKOMY
U ICUXMYECKOMY 3/I0POBBIO;

- TMMOHUMAHUE NICHHOCTHU ITpaBUJI
WHIUBUYAJIBHOTO Hu
KOJUICKTUBHOTO 0€3011acHOro
NOBEOCHUI B  CHTyalWsX,
YrPOXKAIOIIUX 370POBBIO U
JKU3HU JIFOJIEH;

— OCO3HaHWE IOCIEACTBUH |

HETIpUsITHE BPEIHBIX
IIPUBBIYEK (ynmotpebGueHus
aJIKOroJIsl, HapKOTHKOB,
KypeHHs);

4) 5CTETUYECKOTO BOCTIUTAHUS:

—  JCTETHYECKOE OTHOILIEHUE K
MUpY, BKIII04asi 3CTETHKY
ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA,
CHopTa, TpyJa,
0O0IIECTBEHHBIX OTHOIICHHH;

—  HOHUMAaHHE SMOLIMOHATIBHOTO
BO3JEICTBUS )KUBOU IIPUPOIbI
U €€ LICHHOCTY;

—  TOTOBHOCTH K
CaMOBBIPAXEHHIO B Pa3HBIX
BHJIaX UCKYCCTBA,
CTpEMJICHHUE MPOSBIATH
Ka4yecTBa TBOPUECKOU
JIMYHOCTH;

IIpeameTHbIe pe3yabTaThl 0CBOEHHS YU4eOHOTro npeamera buosaorus

1) chopMupoBaHHOCTH 3HAHMH O MECTE U POJM OUOJIOTUM B CUCTEME HAyYHOTO 3HAHMS;
(YHKIMOHAIHHON IPaMOTHOCTH YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX TTPO0IIeM;

2) chOpMHUPOBAHHOCTb YMEHMS  pacKpbIBaTb  COJAEP)KaHHE  OCHOBOIOJAraroIIuX
OHMOJIOTUIECKUX TEPMUHOB M TTOHATHH: )KU3HB, KJIETKA, TKAHb, OpPTaH, OPraHU3M, BUJI, TIOMYJISIIHS,
IKOCHCTEeMa, OMOIIeH03, Omocdepa; meradomu3M (OOMEH BEIIeCTB M MPEBpaIICHHUE DHEPTUH),
romMeoctas (camoperyssiius), OuocuHTe3 Oenka, CTPYKTypHas OpTaHH3alus >KUBBIX CHCTEM,
JMCKPETHOCTb, CaMOPETYJISIMs, CaMOBOCIIPOU3BEACHHE (PENpOayKIUs), HACIEICTBEHHOCTbD,
U3MEHYMBOCTb, SJHEPTO3aBHCUMOCTh, POCT M Pa3BUTHE, YPOBHEBAsI OpraHU3aIIHs;

3) chopMHpPOBAHHOCTH YMEHHS pPAaCKphIBaTh  COJIEP)KAHME  OCHOBOIOJIAralOIIUX
OMOJOTHYECKUX TEOPHM U TUIOTE3: KJIETOYHON, XPOMOCOMHOM, MyTallUOHHOM, IBOJIOLMOHHOM,
MPOMCXOXKACHUS )KU3HU U YEIIOBEKa,
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4) chopMHUPOBAHHOCTh YMEHUS PACKPBIBATH OCHOBOMIOJATAIOIINE OUOIOTHUECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Menpens, T. Moprana, H.W. BaBunosa, 3. I'ekkens, ®@. Mromnnepa, K. bapa),
TPaHUIIBI KX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

5) mnpuoOpereHHE ONbITA TNPUMEHEHUS OCHOBHBIX METOJOB HAayYyHOTO ITO3HAHHMS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBIICHUIA;
OpraHu3aIliy U MPOBEACHUSI OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHUS THITOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCIEAYEMBbIMH BEIIMYMHAMH, OOBSCHEHUS IMOJYYCHHBIX PE3yIbTaTOB U
(bopMyITHpPOBaHUs BBIBOJIOB C UCIIOJIH30BAHUEM HAYUHBIX IMOHITUN, TEOPUI U 3aKOHOB;

6) copMUPOBAHHOCTH yYMEHHS BBIICTSATH CYIIECTBEHHBIC MPHU3HAKA BUPYCOB, KIETOK
NPOKApUOT M OYKAPUOT; OJHOKIETOYHBIX W MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB,
OMOTeOIIEHO30B U HKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBpAILCHUS
SHEPruM B KJETKe, (POTOCHHTE3a, IIIACTUYECKOTO M JHEPreTHYeCKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OIIOJOTBOPCHHUS, PA3BUTHUS W PA3MHOXKCHHS, WHIAUBHIYATLHOTO PAa3BUTHS
opranu3ma (OHTOreHe3a), 00phOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpa, BUI000Pa30BaHUA,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHUs, BIUSHUS KOMIIOHCHTOB JKOCHCTEM,
AQHTPOIIOTEHHBIX H3MEHEHHH B HKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOpOTa BEIIECTB U
MpeBpaIleHIe YHEPTUU B Ouocdepe;

7) cHOpMHPOBAHHOCTh YMEHHS TPUMEHATh TOJYYCHHBIC 3HAHUS JUISI OOBSCHCHHUS
OMOJIOTUYECKHX MTPOIIECCOB U SIBJICHUM, JUIS PUHSATUS TPAKTHUECKUX PEIICHUI B TTOBCEIHEBHOM
YKHU3HH C TIEIIbI0 00eCIIeYeHHsT OE30MTACHOCTH CBOETO 3/I0POBbSI U 3JI0POBbsI OKPYIKAIOIIMX JIFOJICH,
COOIOZICHHSI 3JIOPOBOTO 00pas3a »W3HUW, HOPM TPAaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Ccpezie; MOHMMaHUE HEOOXOJMMOCTH HCIIOJIBb30BaHUS JOCTHIKCHHIA COBPEMEHHOMN
OMOJIOTUH ¥ OMOTEXHOJIOTUH JIJISl pallMOHAILHOTO IMPUPOIOII0JIB30BAHHS,

8) chopMupoBaHHOCTH yMEHHsI peliaTh OWOJIOTHYECKHE  3aJa4yH, COCTaBJIAThH
TCHOTUITMYECKUE CXEMBl CKPCUIMBAaHUS Il Pa3HBIX THIIOB HACICOBAHUS MPH3HAKOB Y
OPraHU3MOB, COCTaBJISTh CXEMBbI IIEPEHOCA BEIIECTB U DHEPTUU B IKOCHCTEMax (LIEHH MMUTAHHS,
MUIIEBBIC CETH);

9) chopMUPOBAaHHOCTh YMEHWI KPUTUYCCKH OLICHUBATh WH(POPMAIUIO OHUOJOTHYECKOTO
COJICpKaHUsl, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBoM HWH(OpPMaNNK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); WHTEPIPETHPOBATH ITHUUYECKUE
ACTICKThI COBPEMEHHBIX HCCJICIOBAHUI B OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTUH;, PAaCCMATPUBATH
r100aNbHbIe SKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHUIO K HUM
COOCTBEHHYIO TTO3UIIUIO;

10) cdhopMHUPOBAaHHOCTHP yMEHMH cO3/1aBaTh COOCTBEHHBIE NHCHbMEHHBIE W YCTHBIE
COOOIIEHUsI HA OCHOBE OMOJIOTHYECKOW WH(pOpMAIMH W3 HECKOJIBKHX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN arnmapar OMOJIOTHH.

3. COAEPXAHUE YYEFHOI'O ITPEJIMETA XUMUS (FA30OBBI YPOBEHbD)

Tema 1. Buonoeus xax nayka.

buonorus kak Hayka. CBs3b OMOJOTMHM C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HayKamu, ¢unocoduelt, 3THKON, 3cTeTukoil u mpaBoMm. Ponp Ouonoruu B
(bopMUPOBAHNUN COBPEMEHHOM Hay4yHOI KapTHHBI Mupa. CucTeMa OMOJOTHYECKUX HaYK.

Mertobl To3HaHMS KUBOM MPUPObI (HaOII0IeHUE, SKCIIEPUMEHT, OITUCaHNE, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JeMoHcTpanmu:

[optpetsr: Y. Hapeun, I'. Menaens, H.K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: "MeTo/ bl TO3HAHUS KUBOM PUPOIBI".

JIaGopaTopHble U MpaKTUYECKue paboThI:

[Ipaktnueckass padora N 1. "Hcnonb3oBaHue pa3inyHBIX METOJOB MpPH H3YHYEHUU
O6MOIOrNYeCKUX 00BEKTOB".

Tema 2. Kusvie cucmemul U ux opeanu3ayusi.
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Kusbie cucremsl (6uocucTeMBbl) Kak MpeAMET H3ydeHus Ouonorud. OTIWYHE >KUBBIX
CUCTEM OT HEOPTaHWYECKOU MPHUPO/IBI.

CpoiicTBa OuwocucteM W WX pasHooOpasue. YPOBHH OpraHM3alld OHOCHUCTEM:
MOJIEKYJIApPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hHEPHBIA.

JleMoHcTpanuu:

TaOmuupl u cxembl: "OCHOBHbIE NpU3HAKU >KU3HHU', "YPOBHM OpraHM3alMd >KUBOM
npupoabt".

Ob6opynoBanue: Moaens Monekybl JJHK.

Tema 3. Xumuueckuil cocmas u cmpoenue Kiemku.

XHUMHYECKUH COCTaB KJIETKU. XUMUYECKUE SJIEMEHThI: MAKPOAJIEMEHTBI, MUKPOJIEMEHTHI.
Bona n MuHepanbHbIe BEIIECTBA.

@yHKIMK BOJABI U MHUHEPAIBHBIX BellecTB B KieTke. [logaepikaHne OCMOTHYECKOIO
Oananca.

benku. CoctaB u ctpoeHue 0eaKoB. AMUHOKHCIOTH - MOHOMEPHI 6enkoB. HezamMenumebie
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€JIKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronorndeckue GpyHKIMH OCIKOB.

®epMeHTHl - Ouonornueckue KaranuzaTopbl. CTpoeHue QepMeHTa: aKTHUBHBIM LEHTP,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butammbbel.  Oriamuust  (GepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

YrieBoabl: MOHOCaXapu bl (TJIF0K03a, pud03a 1 Ie30KCHpr003a), IucaxapuIsl (caxaposa,
JIAKTO3a) W TMOJMCaxapuibl (Kpaxmal, TJIHKOTeH, LeIoio3a). buomornyeckue QyHKIuN
YTJIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. [mapodunbHO-THAPOPOOHBIS
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YTIIEBOIOB, OCIKOB M JIMIHIOB Kak
MCTOYHHKOB SHEPTUU.

Hyxnennossie kucnotsr: [JHK n PHK. Hykneornsl - MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
GYyHKIIH.

[uronorusa - Hayka o kieTke. KieTtouHas Teopus - mpuMmep B3aUMOJEHUCTBUS UIECH H
(GakToOB B HAYYHOM MTO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue Npru3Haky KJIETOK: 3aMKHYTasi Hapy KHast
MeMmOpaHa, monekyibsl JIHK kak reneruueckuii anmapar, cuctemMa CuHTe3a OeJka.

Tunbel kieTOK: JykapuoTHueckas U Tnpokapuorudeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuueckon kiaeTku. Knerounas crenka Oaktepuii. CTpoeHHE 2YKapHOTUUECKON KIIETKHU.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK - KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX (YHKIUH.
[Tna3matnueckass memOpaHa, ee cBoiictBa M (yHKiuM. lluromnazmMa u ee OpPraHOM[IBI
OnnomeMOpanHnblie opranouas! kinetku: JIIC, anmapat [N'onbaxku, muzocomsl. [loayaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUY, IIacTUIbl. IIporcxoxienne MUTOXOHAPUN U Tu1acTul. Buast
wiactua. HemeMOpaHHbIE OpraHOMAbl KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUUKH, KTYTHUKU. DyHKINN OPraHONI0B KIETKU. BKitoueHus.

Snpo - perynatopHblii IeHTp KieTku. CTpoeHue sfpa: saepHas 000JI04Ka, KapHoIuIa3Ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JeMoHcTpanmu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Ix. Yotcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.

Huarpammsl: "PacmpeneneHne XMMHMUYECKHX OJIEMEHTOB B HEXHMBOW mpupoae",
"Pacnipenenenne XuMHYECKUX 3JIEMEHTOB B KUBOU npupoje".
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Tabmumer u cxemsl: "[lepuogudeckas Tabnwma xuMudeckux sneMeHToB", "CTpoeHue
MouiekyJibl Bogibl", "buocunTte3 Oenka", "Crpoenue Monekysnbl Oenka", "Ctpoenue depmenrta”,
"Hyxneunosble kucinotsl. JJHK", "Crpoenne monekynsl AT®", "CtpoeHue 3ykapuoTHYECKOU
kietku", "Ctpoenue xuBOTHOWM KieTku", "CrTpoeHue pacturenbHoil kietku", "CrpoeHue
npokapuotnueckoit kierku", "Crpoenue sapa kiaetku", "Yraesoasl", "Jlunuasr".

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpYyIOBaHUE [UIsl MPOBEICHUS HAOIIOACHMUIA,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENApaThl PAaCTUTENbHBIX, XUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

JIaGopaTopHbIe U paKTHIECKUe paboTHI:

JlaGopaTopHas padora N 1. "M3yueHue KaTaaIuTHYECKONW aKTUBHOCTH (pepMEHTOB (Ha
IIpUMepe aMMJIa3bl WK KaTanassl)".

JlaGopaTopHass pabora N 2. "M3yueHue CTpPOCHHs KJIETOK PACTCHHH, >KMBOTHBIX H
OaxkTepuii 101 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U ux onucasue".

Tema 4. KusnedesmenoHocmov Kiemku.

OO6meH BemiecTB, WM MeTaboauM3M. AccuMuisinus —(TUTACTHYECKUH  OOMEH) u
JTUCCUMUJIISALINS (SHEPTETUUYECKUN 0OMEH) - JIBE€ CTOPOHBI €MHOTO Tpoiiecca MeTabonu3ma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTHH B IOHUMaHUU METa0O0IM3Ma.

Tumnsl oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbi. Pons GepMeHTOB B 00MEHE
BEILIECTB U MIPEBPAILEHUH SHEPIUU B KIIETKE.

dorocunaTe3. CmeroBas W TemMHOBas ¢a3bl (orocuHTe3a. Peakmmm doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A [UId KHU3HHU Ha 3emiie. Biausaue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTe3Upyrole OakTepur. 3Ha4YeHUe XEMOCHUHTe3a Ul KHU3HH Ha
3emiie.

OHeprernyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIEeCTB, BBIJICIEHUE U
AaKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nmukomms. bpoxenne u
ero Buabl. KucnoponHoe oOkuci€HHE, WIM  KIETOYHOE jAbixaHue. OKHCIUTEIbHOE
dochopmmposanne. IPHEKTUBHOCTH IHEPrETHISCKOTO OOMEHA.

Peakuum matpuuHoro cuHte3a. [eHermueckas wunpopmamms u JHK. Peanuzanus
reHeTHUYecKoil mHpopManuu B KieTke. ['eHeTnyeckuil kog U ero cpoiicTBa. TpaHcKpumnuus -
matpuunblii cunTe3 PHK. Tpancnsauus - 6uocunres Oenka. Dtanbl TpaHcaauuu. KogupoBanue
aMUHOKUCIOT. Ponb pubocom B Onocunrese Oenka.

Hexnerounsie popmbl xkxu3HH - BUpychl. ictopus oTkpsiTHs Bupycos (/1.11. IBanoBckwuii).
OcoOeHHOCTH CTPOEHMS M KU3HEHHBIM LMKJI BHUpycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHoneduuurta yenoseka (BUY) -
Bo30ynutens CIIM/la. OOGparHas TpaHCKpuIIus, peBepraza U uHTerpasa. llpodumnaxTthka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JeMoHcTpanuu:
IToprpetsr: H.K. Konsuos, JI.1. UBanosckuii, K.A. Tumupszes.
2 2
Tabmuupt w  cxembl: "Tunmbl  nurtanusa”, "Merabomu3Mm", "Mwurtoxonmapus',

"Ounepreruyeckuit oomen", "Xnopomnact", "®orocuntes", "Crpoenue JIHK", "Crtpoenue u
¢ynkunonuposanue resa", "Cunres 6enka", "I'enernueckuit koxn", "Bupycsl", "baktepuodaru”,
"Crpoenue u xu3HeHHbIN 1uki Bupyca CIIM/{a, 6akrepuodara”, "Permnmkanus JJHK".

Ob6opynoBanue: monenu-anmaukanuu "Yasoenune JJHK u tpanckpunmus", "buocuntes
6enka", "Crpoenue kinetku'", Moaens cTpykTypsl JJTHK.

Tema 5. PaszmHooicenue u unousudyanibHoe passumue OpeaHu3mos.

Krnerounslii nuki, WiaM >KU3HEHHBIM WK Kietku. MHTepdaza u mmros3. Ilporeccsl,
nporekaromue B uHTepdasze. Permkanus - peakius marpuynoro cunresa JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HAOOp - KapUOTHUIl. J[MMJIOUIHBIA W TalJOUTHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuapl. [luTomornueckue OCHOBBI Pa3MHOXKEHUS M WHIWBHUAYATHHOTO Pa3BUTHS
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OpraHU3MOB.

Jenenue kietku - Muto3. Ctaauu mutosa. [Ipoueccel, mporcxoasiiue Ha pa3HbIX CTaIUsIX
MHUTO3a. BHOJIOrMYEeCKHI1 CMBICT MUTO3A.

[IporpamMmmupyemas rudesnpb KJISTKH - alonTo3.

@opMbl  pa3MHOKEHHUS OpPraHMU3MOB: Oecrojioe M 1oioBoe. Buasl  Gecronoro
pPa3MHOXKEHUSA: JeJIEHUE HaJBO€, MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJICKIINH.

[TosioBOE pa3MHOXKEHNUE, €70 OTIIMYMUSA OT OECIOIOTO.

Meiio3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsdimue Ha craausx Meiosa. [loBegenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI U 3HAaYEHUE MEN03a.

I'amerorenes - npoiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIE JKeNe3bl:
CEeMEHHUKU U sSMUHUKU. OOpa3oBaHHE W PA3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTO30H,
AllIeKJIeTKa) - crepmaroreHe3 M ooreHe3. (OcoOEHHOCTH CTpPOEHHUs SHIEKIETOK U
cnepmaro3onioB. OmonorBopenue. [lapreHorenes.

NunuBuayanpbHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHHE, TacTPYJISIHA,
opranorenes. [loctamOpruoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BrusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JeMoHcTpanuu:

Tabnuis! u cxembl: "@opMbl pasMHOKEHHs opranu3MoB", "JIBoiHOE OIIOAOTBOpEHHUE Y
LIBETKOBBIX pacTeHuil", "BererarnuBHoe pa3MHoxeHue pacteHuil", "Jlenenue kieTku 6akrepuid”,
"Ctpoenne nonoBbix KieTok", "CtpoeHue xpomocoMmsbl", "Knerounsnii nukin", "Pennukanus
JHK", "Muro3", "Meiio3", "[Ipsmoe u Henpsmoe pa3Butue”, "['amerorenes y MIIEKOIUTAIOIINX
n gyenoBeka', "OCHOBHBIE CTaJMH OHTOreHe3a".

O6opynoBaHue: MUKpPOCKOI, MHKporpenapaTsl "CrepMaTo30Ubl MIIEKOIUTAIOLIET0",
"Sitneknerka muekonuTaronero”, "Kapnokrnnes B KJI€TKax KOpeUIka Jiyka', MarHuTHasi MOJIENb-
anmuukanus "Jlenenue knetku", monens JIHK, monens meradasHoit XpoMOCOMBI.

JIaGopaTopHble U MTPaKTUIECKHE PabOTHI:

JlabopaTtopHas padota N 3. "HaGnroneHue Muto3a B KJI€TKaX KOHUMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKpoIlpenaparax".

JlabopatopHass pabora N 4. "M3yueHue CTpOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax'.

Tema 6. Hacnedcmeennocms u u3MeH4UBOCMb OP2AHUZMOS.

IIpenmer u 3agaun reHeTtuku. VcTopust pa3BUTHS TE€HETUKU. Ponp LHUTOJIOTMU U
HMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag poCcCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroasl TeHeTHKH (THOPUIOJOTUYECKHM, I[MTOTCHETHYECKUN, MOJIEKYJIIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnYeckass CMMBOJIMKA, UCIOJIb3yeMasl B
CXeMax CKpEIIMBaHMM.

3aKOHOMEPHOCTH  HACJEIOBAHWS  MPHU3HAKOB, yCTaHOBIEeHHble [. MeHnenem.
MonorubpuaHoe ckpenpBanie. 3aKOH eMHO00pasusi THOPHIOB MepBOTo MmokosieHus. [IpaBuino
JTOMUHUPOBaHUA. 3aKOH pacUleluieHuss Npu3HakoB. [mmore3a uucrorel ramer. IlomHoe u
HETIOJIHOE JOMUHUPOBAHUE.

JluruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOTO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPHIHOTO CKPEIIMBaHUSA. AHAIH3UPYIOUIee CKpEIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIMBAHMS Il ONIPEIeTICHUs TEHOTHITA OCOOH.

CueryieHHOe HaclieJjoBaHue mpu3HakoB. PabGora T. MopraHna 1o cHemIeHHOMY
HAaCJIeIOBAaHUIO r'eHOB. HapyllleHne cuenienns TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.
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XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUEeCKrEe KapThl.

I'eneruka nmona. XpoMOCOMHOE OINpENENCHUE M0Jia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

N3menunBoCTh. Buibl ©I3MEHYMBOCTH: HEHACIECTBEHHAS U HAacIeACTBEeHHas1. Poib cpebl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauuvonsslil psa 1 BapuanvoHHas Kpuas. Hopma peakiuu npusHaka. KonuyecTBeHHbBIE U
KaueCTBEHHBIC NTPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYNBOCTH.

Hacnencreennas, iy reHOTUNUYECKas, U3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTbD.
Meiio3 W TOJIOBOM TMpoIecC - OCHOBAa KOMOMHATHBHOM WM3MEHYMBOCTH. MyTalmoHHas
W3MEHUYMBOCTh. Kiaccuukamuss MyTtanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIC. YacTtoTa U
NPUYHHBI MyTaluii. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHOU
n3menunpoctu H.M. BaBuiona.

BuesnepHas HacaeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METO/bl T'€HETHUKH YEJIOBEKA:
T€HEAJOTHYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHUYCCKUH, OWOXMMHYECKUH, MOJIEKYJSIPHO-
reHetudyeckuii. CoBpeMEHHOE ONpe/eNieHUe TEHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomormipio I[1I[P-anamm3a. HacnencrBenHbie 3a00s1eBaHUs
YeJIOBEeKa: TeHHble Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  IPEApacIionoKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKU.
[TpuHIHMITEI 310pOBOTO 00pa3a JKU3HH, TUATHOCTUKU, TPOMUIAKTUKA H JICYCHHUS TEHETHICCKUX
Oone3nell. MeauKO-reHeTHUECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH | JICUCHUU TeHETUICCKUX 3a00JIeBaHUH YETIOBEKa.

JlemoHcTpauu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C.C. YerBepuxos, H.B. Tumodeen-
PecoBcknii, H.W. BaBuios.

Tabmuuer u cxemsl: "MOHOTHOPUAHOE CKPEIIMBAHUE W €0 IIUTOrCHEeTHYECKasi OCHOBa'",
"3aKOH pacHISIUICHHUS U €r0 [IUTOreHeTHYecKass ocHoBa", "3akoH uncToThl Tamet", " IurudpuaHoe
ckpemmBanue”, "lluTONOrMYeckne OCHOBBI  AUTHOpHUIHOTO  CKpemmuBanus', "Meiios",
"B3aumopeiicTBue amienbHbIX TeHOB", "['eHeTnYeckre KapThl pacTeHUH, )KUBOTHBIX U YeJoBeKa',
"T'enetnka moma", "3akOHOMEPHOCTH HACIEAOBaHUS, CIEIUIeHHOro ¢ mosioM", "Kapuotumsr
yenmoBeka H KUBOTHBIX', "Bumael usMmeHumBoctu", "MoaudukalmoHHas HW3MEHYUBOCTD',
"Hacnenosanue pesyc-daxrtopa", "I'eneTrka rpymnm kposu", "MyTalnioHHasi ”3MEHYUBOCTB".

Ob6opynoBanue: Mojaenu-anrukanuu "MouorubpunHoe ckpemuBanue, "HemomHoe
nomuHupoBanue”, "JluruOpuanoe ckpemuBanue”, "[lepekpect XxpoMocoM", MHKPOCKOI U
mukpornpenapar "Jlpo3oduna" (Hopma, MyTaruu (GOpMbI KPbUTEEB U OKPaCKH Telna), repdbapuit
"T"opox nmoceBHOI".

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlabopaTtopHas pabora N 5. "U3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(HIIBI Ha TOTOBBIX MUKpOIpenaparax”.

JlabopaTtopHas pabora N 6. "U3yuenne MoaupuKalMOHHONW U3MEHUYNBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO Psiia U BapUallMOHHON KpUBOM".

Jlabopatopnass pabora N 7. "AHanu3 MyTauui y JApo30(MiIBl Ha TOTOBBIX
MHUKpoIpenaparax".

ITpakTuyeckas padora N 2. "CocTaBieHne 1 aHAJIU3 POJOCIOBHBIX YeloBeka'.

Tema 7. Cenexyus opeanuzmos. OCcHOBbL OUOMEXHONIOUU.

Cenexkuus Kak HayKa M Mpouecc. 3apoXIEeHUE CeeKIUH U JoMecTukanusa. Ydyenue H.U.
BaBmioBa o 1eHTpax NPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYPHBIX pacTeHuild. LleHTpsl
MPOUCXOKACHUA TOMAIIHUX KUBOTHBIX. COpT, mopozaa, mramMm.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBI ¥ MHAUBHIYAIbHBI OTOOPBI B CEIEKIIUU
pacTeHuil U KUBOTHBIX. OlLleHKa 3KcTephepa. bIM3KopoCTBEHHOE CKpelMBaHUe - UHOPHUIMHT.
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Yucras nuaug. CKpelBaHie YUCTIX TUHUN. ['eTeposuc, unu rudpuanas cuia. HepoacrBenHoe
CKpelmuBaHue - ayTOpuauHr. OtnaneHHas ruOpuausanus U ee ycrnexu. VckyccTBeHHBIN
MyTareHe3 U IOJYy4YeHHE MOJIMILUIONI0B. JlOCTMIKEHUS CEJIEKUMM pAcTEHHUM, *XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas MH)KeHepus. OTalbl CO3JaHus
pekomOunantHoi JIHK wm Tpancrennsix opranu3moB. Kierounas wuxxeHepus. Kierodnsle
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHu. KiioHupoBaHne BHICOKOMPOYKTUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHEe M J3Thuyeckue mpodinembl. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHcTpanuu:

IToptpersr: H.W. Basuiios, 1.B. Muuypus, I'.Jl. Kapneuenko, M.®. iBanos.

Tabmuipel u cxembl: kapta "L[eHTpbI MPOMCXOXKAECHHUS M MHOr000pasus KYyJIbTYpPHBIX
pacrenuii”, "[lopoasl nomamHux kuBoTHBIX", "CopTa KynbTypHbIX pacteHuil", "OtnaneHHas
ruopunmzamus”, "Paborer akagemumka M.D. Heanoma", "l[lomummounmusa", "OOBEKTHI
ouorexnonoruun", "Kierounele KynbTypsl M KioHupoBaHue", "KoHCTpynpoBaHHE U INEPEHOC
TE€HOB, XpOMOCOM".

O6opynoBaHue: MYJSDKU IUIOJOB U KOPHEIUIONOB JUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuii, repbapuii "CenbCKOX03sIiICTBEHHbIE pacTeHHs "

JlabopaTopHbIe U PAKTUYECKUE PAOOTHI:

Okckypeusi "OCHOBHBIE METOJBI M JIOCTHXKEHUSI CEJICKIIMH PACTCHHM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIeHTpa)".

Tema 8. Deonroyuonnas buonocusl.

[Ipennocsbliku BO3HUKHOBEHHS 3BOJIIOIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€
MecCTO B Onojoruu. BnusHue >BOMOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenbcTBa »BoyitoLMU. llaneoHTONOrMUECKHE: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B MAJICOHTOJIOTHYECKOM JIETOMHCH, TIepeXoJHbIe GopMbl. buoreorpaduueckue: CX0ICTBO U
paszmuune (hayH u GIop MaTEepUKOB U OCTPOBOB.

DOMOpHOTOTHYeCKHe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BHUAOB MO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYJAUMEHTApHBIE OpTaHbl,
aTaBU3MbI. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTEeH Y BCEX OPraHU3MOB.

OpomonronHass Teopust Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHHS JapBUHU3MA.
JBKymipe CHUIBI  HBONIONMK BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MpHU
OTPAaHUYEHHOCTH PECYpCOB, HEONpEIeNeHHas W3MEHYMBOCTh, Oopbhba 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckast Teopus sBomonnu (CTD) u ee OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtorus. [Tomynsius Kkak eIMHALIA BUIA U YBOJIOIUH.

JIBmokytue cuibl ((pakTophl) IBOIIOLMKA BUJOB B MpHupoAe. MyTallMOHHBIN Tpollecc U
KOMOWHATHBHAS U3MEHYUBOCTH. [lomynsiiimonHbie BOJHBI U Apeid reHoB. M3oms1us 1 MUrparusi.

EctectBennbiii oTOOp - HampaBisiromuii ¢akTtop 3Bomonuu. DOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bostonuu. [Ipumeps! nprcnocoOaeHuit
y opranu3moB. ApoMoph03bl ¥ UIN0-adaNTaINH.

Bun u Bumgoo6pazoBanue. Kpurepuum Buma. OcHoBHbIE (OpMBI BUA000pa30BaHUS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

MakposBosmrorius. GopMbl IBOIONUHN: (pUIeTUYECKast, TUBEPreHTHAs, KOHBEPIeHTHas,
napasuiensHasi. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHne  OT  HECHEIUATM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromrast
crienuanu3anus. AfanTuBHas pajdanusl.
JeMoHcTpanuu:
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Iloprpersr: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, O.
I'exkens, @. Mromiep, A.H. CeBeprios.

Tabmuupl u cxembl: "Pa3Butue opraHuueckoro wmupa Ha 3emie", "3apoaslu
MO3BOHOYHBIX JKMBOTHBIX", "Apxeonrtepukc", "®opmbl O0prOBI 3a CyllecTBOBaHHE",
"EcrecTBeHHbIH 0TO0D", "MHOTr000pasue coptos pactenuit”, "MHoroo0pasue mopo1 KHUBOTHBIX ",
"Iomymsiuu", "MyTtanuonnas uw3MeHunuBocTh", "Apomopdoss", "Unnoamanraruu, "OO6mas
nerenepauus”, "JBwkymue cuibl sBomrouun”, "Kapra-cxema wmapmpyrta nyrtemectBus Y.
Hapsuna", "bopr0a 3a cymecrBoBanue", "[Ipucnocodiaennocts opranuzMoB”, "['eorpaduueckoe
BHUJ000pa3oBanue”, "JKkonoruueckoe BuA0oOpazoBaHue".

O6opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMUYHbIMHU TUIIAMHU OKPAacKH, HAOOP MJI0J0B U
ceMstH, Koyutekuus "IIpuMepsl 3aIUTHBIX MPUCIIOCOOICHUN Y KUBOTHBIX", Mozenb "OCHOBHBIE
HaIpaBJIeHUs YBOIOIUHK", 00beMHast Moielb "CTpOoeHHE TOJIOBHOT'O MO3Ta IMTO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, Koywiekius "®dopMbl COXPAHHOCTH HCKOMAEMBIX
J)KUBOTHBIX M pacTeHui", Mojenp anminkamnus "llepekpect xpoMocoM", BIIaKHBIE MpenapaThl
"Pa3zButue Hacekomoro", "Pa3surue snarymku", mukponpenapat "pozodpmia" (HopMma, MyTanuu
(GhOpMBI KPBUTHEB U OKPACKHU TEJIa).

JlabopaTopHbIe U PaKTUYECKUE PAOOTHI:

JlaboparopHas padota N 1. "CpaBHeHHE BHI0B IO MOP(OIOTHUECKOMY KPUTEPHIO".

Jlabopatopnas pabora N 2. "OnucaHue mPUCITOCOOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJILHOT'O XapakTepa'.

Tema 9. Boznuknosenue u pazgumiue JcusHu Ha 3emJe.

JloHayuyHbIe NPEACTABIECHUS O 3apOXKACHUM KU3HU. HayuHbple runore3sl BOSHUKHOBEHMS
KHU3HM Ha 3emiie: a0MOreHe3 W MaHcnepMus. XUMHYecKas 3BOJIOLUS. AOGMOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBosoluy. HavaneHble aTans! 6uonorndeckoi spotonuu. ['unoresa PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKIETKH. llepBble KIETKH M HX DBOJIOLHA.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3zButue xxu3num Ha 3emiie o spam u nepuoam. Katapxeii. Apxeiickasi u mpoTepo3onckas
spsl. [Taneo3olickas spa u ee mepuobl: KeMOPUICKHM, OpAOBUKCKUMN, CUITypUICKUHN, 1€BOHCKUA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so030licKas 3pa U €€ NepUOIbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3oiickast 3pa 1 ee mepHro/ibl: MAJIEOr€HOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa U IeoJOrH4ecKuX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
PaCTUTENIBLHOTO U )KUBOTHOT'O MHpa. ApoMop(]o3bl y pacTeHH U KUBOTHBIX. [losiBIeHUE, paclBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak oTpakeHue 3BOOINH. OCHOBHbIE CUCTEMATUYECKUE
TPyl OPraHU3MOB.

OBonronusl  4yenoBeKa. AHTpOHoJiorMss Kak Hayka. Pa3BuTue mnpejacraBieHHl o
IIPOUCXOXKIECHNUN YelloBeKa. MeToIbl 3ydeHus: aHTpornorese3a. CXoAcTBa U pa3inyusl 4eJI0BeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHE YENTOBEKA.

JBwxynme cuibl (¢pakTopsl) aHTpomoreHes3a. HacneacTBeHHass HM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBJIEHUE OPYIUil Tpya, MBILIEHHE,
peusb.

OCHOBHBIE CTaJMU U BETBU SBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMEINbIH,
Yenosek mnpsMoxonamui, YenoBek Heanaepranbckuil, Yenoek pasyMmHbid. Haxoaxum
HCKOIIaeMBbIX OCTaTKOB, BPEMs CYILIECTBOBAaHUS, 00JacTh pacnpocTpaHeHHs,, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHUS.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpOINEOnHas (eBpasuiickas), Herpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAs), MOHTOJOWMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MTPECTaBUTENEH YETIOBEUECKUX pac K yCIOBUSAM CyIECTBOBaHUS. EMMHCTBO
yenoBeveckux pac. Kpurtuka pacusma.
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JleMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A.U. Onapun, C. Muiep, I'. FOpu, Y. JapBus.

Tabnuubl u cxembl: "Bo3nukHoBenue ConHeuHnolt cuctemsl”, "Pa3Butue opraHnyeckoro
mupa", "PacrturenbHas kierka', "JKuBotHas kierka", "IIpokapuorudeckas Kkierka',
"CoBpemeHHasl cuctema opraHuudeckoro mupa', "CpaBHEHHE AaHATOMHYECKHUX YEPT CTPOCHMS
YyelloBeKa M 4eloBeKOOOpa3HbIX 00e3bsiH", "OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HaXOJI0K
IIPEIKOB COBpeMeHHOro uenoseka"', "JlpeBHeilmine mogu", "JpesHue moau", "llepBbie
coBpeMeHHbIe roau", "HenoBeueckue pacel'.

O6opynoBanne: Mymspku  "[Ipoucxoxkienne demoBeka' (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKAaHTPOIa, HEaHAepTallblla, KPOMAaHBOHIIA), CICHKU MM M300pakeHHsT KaMEHHBIX OpYIuil
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoiIoruyeckas tadiauma,
KoJUIeKIus "@OopMbl COXPAaHHOCTH UCKOIAEMbIX KUBOTHBIX U PACTCHHI".

JIabopaTopHbIe U TPAKTUIECKHE PAOOTHI:

[Ipaktrueckas padora N 1. "M3ydeHue MCKOmaeMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKIUSX".

DKckypcus "DBOIONHS OpraHUYecKOro Mupa Ha 3emie" (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIUECKU My3eil).

Tema 10. Opeanusmol u OKpysHcarowas cpeoq.

OKoslorusi Kak Hayka. 3ajadd W pasfelibl dKOJOTMM. MeToabl 3KOJIOTHYECKUX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3JyIIHAas, IOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue (axropel. Kinaccudukauus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIepaTypa, BIAKHOCTb. DOTONEpPHOAU3M.
[TpucnocoOneHns OpraHu3MoOB K IEHCTBHIO aOMOTHYECKHX (paKTOPOB. bHoTOrmuecKme puTMel.

buornueckue dakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyaJn3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJIEHCTBUI JIIs CYIIECTBOBAHUSI OPIrAHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEpUCTUKU Nomyssiiud. (OCHOBHBIE TIOKAa3aTENM MOMYJISLUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTHU MOIYJISILUY U €€ PEryJIsaiusl.

JeMoHcTpanmu:

[Toptpetsl: A. I'ym6onbar, K.®@. Pynbe, O. ['ekkens.

Tabmuie! 1 cxemsl: kapta "IIpuponnbie 30Hb1 3emun", "Cpenbl 0OUTaHUsSI OPraHU3MOB",
"®oronepuogusm”, "llomymsauun", "3aKOHOMEPHOCTHM pPOCTAa UYHMCIECHHOCTH IOMYJISALUH
uHpyzopun-tydenpku", "Ilumessie nenu".

JIaGopaTopHble U MpaKTHYECKUe paboThI:

JlabopaTtopHas padota N 3. "Mopdonorudeckre 0COOEHHOCTH PaCTCHUH U3 Pa3HBIX MECT
oOutanus".

JIaGoparopHas pabota N 4. "BiusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KoJjeyca'.

[Tpaktrueckas padota N 5. "[lomcyueT MIOTHOCTH MOMYJISAIUNA Pa3HbIX BUIOB pacTeHUM".

Tema 11. Coobwecmasa u sKon02udecKue Cucmemol.

CoobmiecTBO  OpraHu3mMoB -  OuomeHo3. CTpykTypsl  OHOIIEHO3a:  BHJOBa,
MPOCTPAHCTBEHHAs, Tpopuueckas (muuienasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHAaTHe 00 SKOcHUCTeMEe U OHOTEOIIeHO3e.
OyHKIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopor BemecTB M MOTOK SHEPrUdM B IKocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumieBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
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OPOAYKIHUSA. ODKOJIOTHYECKHE NHpPaMHIbL: TPOAYKIHH, YMUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOpPETYIIsILusl, pazButue. CyKieccus.

[IpuponHble 5KOCUCTEMBI. DKOCHUCTEMBI 03€p MU peK. ODKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOodKocucTeMbl. bruomorndeckoe u
XO03SICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpazue kak (pakrop ycTohunBocTH 3KocucTeM. CoxpaHeHne OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B.U. Bepnaackoro o Ouocdepe. I'panuipl, coctaB U CTpyKTypa Onochepsl.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH OMOchepsl Kak INIOOATBHOW KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yrjepoja, a3oTa).
3oHanpHOCTH OMOCchepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiin. AHTPOIIOreHHbIE U3MEHEHHS B Onocdepe. [ modansHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHue IpUpO Ikl U yenaoBeuecTBa. Coxpanenue OnopasHooOpa3us Kak OCHOBA
ycroitunBoctu 6nuocdepsl. OCHOBAa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpCaMH U MX
ucnoliib30Banue. JJocTikeHuss OMONIOruM U OXpaHa MPUPOIBIL.

JleMoHcTpanuu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaues, B.I1. Bepnaackuii.

Tabmuus! u cxemsl: "Ilumessie nenu", "buonenos: coctaB u crpykrypa”, "[Ipupoansie

coobmectBa", "llenmn mnuTanua", "Oxosormueckas mnupamuaa', "buocdepa u demomek",
"JKocucTeMa MUPOKOJIUCTBEHHOTO Jieca", "IkocucTema XBoHOro Jieca", "buorenos Bogoema",
"Arpoueno3", "IIpumepHble aHTpPONOreHHbIE BO3ACUCTBUS Ha mpupony", "Baxneilmme

VCTOYHUKHU 3arps3HEHMs] BO3ayXa U IpyHTOBbIX Box", "llouBa - BakHeHIIas cocCTaBisIOLIAs
ouochepsr”, "dakropsl Aerpananuu mous", "TlapaukoBsiil 3pdekt”, "DakTophl pag0aKTUBHOTO
3arpsizHeHust O6uocgepst”, "OOwmas crpykrypa Ouocdeprl”, "PacmpocTpaHeHue KU3HU B
ouocdepe", "Oz30H0BBIN 2kpanH Ouochepsl”, "KpyroBopot yriaepoaa B 6uochepe", "Kpyrosopor
aszora B npupoje".

Ob6opynoBanue: Mosienb-anmuinkanus "TunuyHsle 6uoneHo3sl", repbapuit "PacturenbHbie
coobmectBa", koswiekiuu "buonenos", "BpemuTennm BakHEWIIMX CETbCKOXO3WCTBEHHBIX
KylabTyp", TepOapuu M KOJJIEKIIMM pPACTEHUH U SKUBOTHBIX, NpPUHAIJIeKAIIUE K Pa3HBIM
HKOJIOTUYECKUM TpyImmaM oaHoro Buaa, Kpacnas kaura Poccuiickoit deneparuu, n3odpaxeHus
OXpaHsEeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

B (QenepanbHbIX ¥ perHOHANBHBIX TMpoLEAypax OICHKM KadyecTBa 0Opa3oBaHUS
UCIIOJIB3yeTCs IepeueHb (KOAU(PUKATOP) pacipeIeJICHHBIX 10 KjaccaM MPOBEPSEMbIX TPeOOBaHUN
K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl CpPEeTHEro 0OIIero
00pa30BaHMsI U AIIEMEHTOB COJIEPKaHuUs IO OUOJIOTHH.

[IpoBepsiembie TpeOOBaHHS K pe3ylbTaraM OCBOCHHS OCHOBHOH 00pa3zoBarenbHOU
MIPOTrpaMMBI.

Kon IIpoBepsiemble IpEeAMETHBIE PE3YJIBTAaThl OCBOECHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbI CPETHET0 001Iero 00pa3oBaHMs
pesynbrara
1 CdopmMHrpoBaHHOCTB 3HAHHM O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO

3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPa ¥ HAYYHOTO MUPOBO33PEHHUSI; O BKJIA/I€ POCCUUCKUX
U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTUH; (PYHKIIMOHAIBHOM
TPAMOTHOCTH YeJIOBEKA /IS PEIICHMS )KM3HEHHBIX 3a1a4
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YMeHue packpbiBaTh COJEpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSATHIM:
JKU3Hb, KIIETKA, OPraHu3M; MeTaboIn3M (0OOMEH BEIIECTB U MPEBpAICHHE
SHEPruu), roMeocTa3 (CaMoperyisius), ypOBHEBas OpraHu3alusl >KUBBIX
CUCTEM, CaMOBOCIPOM3BEIEHUE (PENpONyKLUs), HACIEICTBEHHOCTD,
M3MEHYHBOCTb, POCT U pPa3BUTHE

VYMeHue wu3naraTtb OMOJIOTMYECKHE TEOpUM (KJIETOYHasi, XPOMOCOMHas,
MyTanuonHas), 3akonbl (I. Mennens, T. Moprana, H.M. BaBunosa) u
yueHuss (0 ILEHTpaXx MHOroo0Opasuss M IPOUCXOXKICHHUS KyJIbTYypHBIX
pacrennii H.U. BaBwioBa), onpenensiTe rpaHuibl UX HPUMEHUMOCTH K
JKUBBIM CHCTEMaM

VYmenue BJIaJICTb MCTOJJaMU HAYYHOI'O ITO3HAHHS B ouoaoruu (Ha6J'IIOI[CHI/IC
U OIIKMCAHUC JKUBBIX CHUCTCM, HPOLCCCOB U ﬂBHCHPIfI; opranuzanuvs u
IIPOBEACHHUC OHOIOTMYECKOTO OKCIICPpMMECHTA, BBIABMXXCHUC TI'HIIOTE3BI,
BBIABJICHUC 3aBUCUMOCTU MCKAY UCCIICAYCMBIMHA BCIIMUNHAMU, 00BbsCHEHUE
IMMOJIYYCHHBIX PE3YyJIbTAaTOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ u
3aKOHOB; YMCHUE J1€JIaTh BbIBO/Ibl HA OCHOBAHHWHU ITOJIYUCHHBIX pe3y.HI>TaTOB)

YMeHue BBIACIATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U
9YKapHOT, OAHOKJIETOYHBIX U MHOTOKJICTOUYHBIX OPraHU3MOB; OCOOCHHOCTH
IpoLeccoB OOMEHa BELIECTB W INPEBpAIICHUS SHEPruu B  KIETKE,
¢doTocuHTE3a, MIACTUYECKOTO M YHEPreTHYeCKOro OOMeHa, XeMOCHHTE3a,
MHUTO3a, M€H03a, OIUIOAOTBOPEHUS, PAa3MHOXKECHHUS, WHIWBHUIYaJIbHOIO
pa3BUTHSL OpraHnu3Ma (OHTOTEHE3)

YMeHue NpUMEeHATh MOTy4YeHHbIC 3HAHUS 7151 OObSICHEHHSI OMOIOTUYECKUX
MPOLUECCOB W SBJICHUM, [JI TMPUHIATHS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHON JKM3HM B IIeNsAX oOecredyeHuss Oe30MacHOCTH CBOETO
3JI0pOBbS U 37J0POBbsI OKPY>KAIOLUX JIFOJEH, COOI0AEHNSI HOPM I'PaMOTHOTO
MOBENICHUS B OKPYKarollel MPUPOAHOH cpejie; TOHUMaHue He0OX0TUMOCTH
WCIIOJIB30BaHUSl TOCTHKEHUI COBPEMEHHOM OMOJIOTMU U OMOTEXHOJOTHA
JUIS PAallMOHAIBHOTO IIPUPOAOTIOIb30BAHUS

YMeHue pemiarb DJIEMEHTAapHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIMBaHME, CLEIUIEHHOE HAaclIeIOBaHUE; COCTaBIIAThH
CXeMbl MOHOTMOPHUIHOTO CKpEIMBAHU /ISl MpeICKa3aHusl Haclel0BaHUs
IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHbIE M MpakTHYecKue padoThl, cOOMOIaTh
npaBuia Ipu pabote ¢ yueOHBIM U TAOOPAaTOPHBIM 000pYI0BaHUEM

YMeHHE KPUTHYECKH OICHWBaTh M HWHTEPIPETHUPOBATh HHOOpPMAIIHIO
OMOJIOTHYECKOTO COJIEPIKAHHMs, BKITFOYAOIIYIO MICCBIOHAYYHBIC 3HAHUS U3
paznnyHbiXx  UCcTOYHMKOB (CMU, HaydHO-TIOMyJsIpHBIC Marepualbl);
STHYECKUE aCHEKThl COBPEMEHHBIX HUCCIICIOBAHNI B OMOJIOTHH, MEAUIINHE,
OHMOTEXHOJIOTHU

10

YMeHne co3maBaThb COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS,
0000m1ass OMOJIOrHYecKyl0 HH(GOPMALMI0 M3 HECKOJIbKMX MCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHATUHHBIN amnapar OHOJOTHU

[IpoBepsiemble 3IIEMEHTHI COJIEPHKAHUS
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Kon

[IpoBepsiemMblil 2IIEMEHT CONEPKAHUS

buonorus kak Hayka

1.1

Buonoruss - wayka o >xuBoil mpupoxpe. Poms Ouonmormu B (opmMHpOBaHUU
COBPEMEHHOM Hay4yHOU KapTUHBI MHpa. CucTtemMa OMOIOTHYeCKUX HayK

1.2

MeTonbl MO3HAHUS JKUBOM NPHPOIbLI (HAOMIONCHHE, SKCIICPUMEHT, OIHMCAHHE,
U3MepeHne, Kiaccuukamnys, MOJSIUPOBAHUE, CTATUCTHYECKas 00paboTka
JTAHHBIX )

JKuBble cucTeMBl 1 HX OpraHu3anusa

2.1

JKuBbie cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHusi Omosormu. CBOWCTBA
OmocHcTeM U BX pazHOOOpasue

2.2

YpoBHM opraHu3anuu OHWOCUCTEM: MOJEKYJISIPHO-TEHETUUECKUM, KIIETOYHBIH,
OpraHU3MEHHBbIH, NOMYISAIMOHHO-BUI0BOM, SKOCUCTEMHBIH, OM0oCchepHbIit

XHUMHUYECKUNA COCTAaB U CTPOCHUE KIIETKH

3.1

XUMUYECKU COCTAaB KJIETKH. XHWMHYECKHUE JJIEMEHTBI: MaKpO3JEMEHTBHI,
MUKpO371eMeHThl. Boga u MuHepanbHble BemiectBa. @DOyHKUMM BOABI U
MUHEPAILHBIX BEIIECTB B KiIeTKe. [logepikanne 0CMOTHYECKOTro OanaHca

3.2

benku. CocraB u crpoeHue O€nkoB. AMMHOKHUCIOTBI - MOHOMEPHI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE AMUHOKHCIIOTBl. AMUHOKHCIIOTHBIN COCTaB. YPOBHH
CTPYKTYyphl OETIKOBOW MOJEKy/lbl (TIepBUYHAs, BTOPHYHAS, TPETUYHA U
YeTBEPTUYHAsL CTPYKTypa). XHUMHUYEecKHe CBOMCTBa OeskoB. buonornueckue
(GyHKIMH OEJIKOB.

®epMmeHTHl - Ouosoruyeckue karanuzaropbl. CTpoeHue QepMmeHTa: aKTHBHBIM
HeHTp, cyOcTparHas crnenupuyHocts. Kodepmentsl. Buramuubpl. Ominuus
(epMEHTOB OT HEOPTaHMYECKUX KaTalu3aTopoOB
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VYrneBonpl: MOHOcaxapuabl (INMOKo3a, pubo3a U Je30Kkcupubo3a), aucaxapuabl
(caxapo3a, JakTO3a) U TOJHCaxapuibl (Kpaxmaji, TJIHKOTEH, [EeJUTI0NI03a).
buonoruueckue GyHKIUH yIIIEBOOB.

Jlununppr:  TpurmMuepuabl,  crepounsl,  ¢dochomunuael.  'mapoduibHO-
rusipo¢oOHbIe cBocTBa. buonoruueckue ¢yHkuuu aunuaos. CpaBHeHue
YIJIEBO/IOB, OEJIKOB U JIMMUJ0OB KaK UCTOUHUKOB 3HEPTUU

3.4

Hyxnennossie kucnotsl: JIHK n PHK. Hyxkneotuas!l - MOHOMEpBI HyKIIEHHOBBIX
kucnot. Crpoenue u pynkuuu JJHK. Crpoenue u pynkuuu PHK. AT®: ctpoenue
1 QyHKIIUU

3.5

[{utonorus - Hayka o kietke. Kiierounast teopusi. MeTonbl U3y4eHHs KIETOK

3.6

KreTka kak 1enoctHas kuBas cucreMa. OONIue MPU3HAKH KJIETOK: 3aMKHYTast
HapyxHas MemOpana, monekynbl JJHK kak renernueckuil ammapar, cucreMa
cuHTEe3a Oenka

3.7

Tumel KJIETOK: dyKapuOTHUYECKasi U mpokapuotuueckas. OCOOEHHOCTH CTPOCHUS
npokapuotudyeckod  kietku. Kierounas crenka Oakrepuii.  CrpoeHue
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3YKAPUOTUYECKOW KJIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >KHUBOTHOM H
IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK - KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢byukuuu. [Inazmarnueckas memOpana, ee cBoiicTBa u pyHkiuu. [{utonnasma u ee
opranouasl. OnHOMEeMOpaHHBIE OPTaHOUWIBI KJICTKHU: 3HJOMIIa3MaTH4ecKas CeTh
(BIIC), ammapar Tombmxu, mu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWIBI KIIETKH:
MUTOXOHJPUH, TacTuibl. lIponcxokieHne MUTOXOHAPUN W TacTul. Buasl
wiactug. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP,
PECHUYKH, KTYTUKU. DYHKIIMU OpraHOMUI0B KJIETKH. BritoueHus

3.9

SAnpo - peryastopHbld IeHTp kieTkd. CTpoeHue sjpa: sjaepHas 000J0uKa,
KapHoIIa3Ma, XpOMaThH, SAPBIIKO. XPOMOCOMBI

3.10

TpchrIopT BC€IICCTB B KIICTKEC

X(I/IBHCI[CHTCJ'IBHOCTB KIICTKH

4.1

OOMeH BemecTB, WM MeTabomu3M. AcCCUMWUIISALMS (TUTACTHYECKUH OOMEH) H
JUCCUMUJIIALINAS (PHEPreTUYECKUil OOMEH) - JBE CTOPOHBI €IMHOTO Ipolecca
MeTabonmu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(MHBIN M rereporpodHbiit. Poib
(depMeHTOB B 0OMEHE BEIIECTB U IPEBPALICHIH YHEPTUHU B KIIETKE

4.2

®orocunTe3. CBeToBas U TeMHOBas (azbl porocuHTe3a. Peaknum poTocuHTe3a.
DddexkruBHOCTh (PoTOCHHTE3a. 3HaueHHE (DOTOCHHTE3a JUIsl )KU3HU Ha 3emile.
Bnusaue ycioBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI IMOBBIIICHUS €TI0
NPOIYKTUBHOCTH y KYJBTYPHBIX PACTCHUIA.

XemocuHTe3. XEeMOCHHTE3UPYIOIHe OakTepuu. 3HAUYCHHE XEMOCHHTE3a JIs
’)KU3HU Ha 3emiie
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DHepreTudeckuii oOMeH B KieTke. PacmiemieHne BemecTB, BBIICICHHE U
AKKyMYJIHpPOBaHHE YHEPTUH B KJIETKE. DTarbl SHEPreTHUECcKOro oomMeHa. [ mkonus.
Bbpoxxenne u ero Buibl. KuciopogHoe OKucCIeHHE, WM KJIETOYHOE JbIXaHUE.
O hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA

4.4

Peakiun marpuuHoro cunresa. ['enernueckas undopmarus u JJHK. Peanuzanms
reHeTuyeckol MH@opmauuu B KieTke. [eHeTnueckuili Koi M €ro CBOMCTBaA.
Tpanckpunuusa - marpuunblii cuHte3 PHK. Tpancnsiumsa - O6uocunres OGenka.
KonupoBanue amuHokuciot. Ponb pubocom B Guocunrese Oenka

4.5

Heknerounsie ¢opmbl xku3Hu - Bupychl. Mcropusi oTkpsiTusi BupycoB ([I.U.
MBanoBckuit). OcCOOEHHOCTH CTPOECHUS U HKU3HEICATEIBHOCTH BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuii, >XMBOTHBIX M YEJIOBEKAa, BHI3BIBAEMBIC
BUpycamu. Bupyc ummyHnoneduuura yenoseka (BUY) - Bo3oyaurtens CITN/a.
[TpodunakTuka pacpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne u WHAUBUAYAJIbHOC Ppa3BUTUC OPraHU3MOB

5.1

KneTouHbIil UK, WK )KU3HEHHBIN UK kieTku. UHTepdaza u mutos. [Iponeccsl,
npoTtekarole B uHTepdase. Permmkanus - peakuus marpuyHoro cuntesa JJHK.
Crpoenue xpoMocoM. XPOMOCOMHBIM HA0Op - KapuoTuil. JIWmmowmHed u
rarIouAHbI XpOMOCOMHBIE HaOOpbl. Xpomaruabl. LluTonornyeckue OCHOBBI
Pa3MHOXKEHUS U MHAMBUAYAJIBHOIO PA3BUTHSI OPTaHU3MOB.
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Henenne knetku - muto3. Craauu mutosa. [Ipoieccel, npoucxoasiye Ha pa3HbIX
cTagusax MUTo3a. bruonornueckuii CMBICII MUTO3a
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@opMBbI pa3MHOXEHHS OPraHU3MOB: Oecrnoioe W mosioBoe. Buasl Gecronoro
pa3MHOXEHHS: JIeJIeHHE HaJABOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CIopoo0pa3oBaHue, BETr€TaTUBHOE pa3MHOXKEHME. VICKyCCTBEHHOE KJIIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAUEHUE JIJIS CEJIEKIINU
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[TonoBoe pa3MHOXKEHHE, €r0 OTAUUUS OT OECIIOIIOTO.

Meiio3. Cragum wmeiiosa. Ilponeccel, npoucxoxasdiue Ha cTagusx Meiosa.
IToBenenne xpomocoM B Mmeio3e. Kpoccunrosep. buosiornueckuii cMbICH U
3HaYEHUE Meno03a

5.4

['ameTorenes - mporecc 0Opa30BaHMs MOJOBBIX KIETOK y KUBOTHBIX. [looBBIC
JKEJe3bl: CEMCHHUKHA U ssnYHUKH. OOpa3oBaHHE U Pa3BUTHE TOJOBBIX KIIETOK -
ramer (CrepMaro30u, SIMICKIEeTKA) - crepMaTorene3 u oorene3. OcobeHHOCTH
CTPOCHHUS SUIEKIICTOK U criepMaTo3ouioB. OrionorBopenue. [lapreHorenes

5.5

WupuBuayanbHOoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX KMBOTHBIX:
npoOiieHue, racTpyisiius, opraHorenes. [TocramOpuoHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHOHATIBFHOTO PAa3BUTHUS: MPSAMOE, HEMpsAMoe (JTMYMHOYHOE). Bimsiame
Cpezlbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 [IBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH,
CTa/INM PA3BUTHS

HaCJIGI[CTBGHHOCTI) 1 U3SMCHYMBOCTb OpPraHM3MOB

6.1

IIpenmer u 3agauun reHeTuku. Mcropus pasButus reHeTUKH. BKiag pocCUicKux u
3apyOeHBIX  Y4YEHBIX B  DPa3BUTHE TE€HETUKU. MeToAbpl  I'eHETHUKHU
(ruOPUAOTOTUYECKHIH, IHUTOTE€HETUYECKHUM, MOJIEKYJISIPHO-TEHETHYECKUM ).
OcHOBHBIE T€HETHUYECKHE NOHATHA. [ eHeTYecKass CUMBOJIMKA, UCIIONIb3yeMas B
CXE€MaxX CKpeUIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEJOBAaHUS IPU3HAKOB, ycTaHOBIEHHble [. Menaenem.
MoHoruOpuaHoe CKpeuMBaHue. 3akoH €JUHOo00pazus THOpPUIOB MEPBOTO
nokoneHuda. IlpaBuwio nomMuHMpoBaHMs. 3aKOH pAacLIEIUIEHHUS IPU3HAKOB.
I'mnoresa uynctoTsl ramer. I[TonHOE M HENOITHOE JOMUHUPOBAHUE.

JurubpunHoe ckpeuiBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBaHMS MPU3HAKOB.
[luToreHeTyeCcKue OCHOBBI JUTHMOPUIHOTO CKpEIIMBaHUS. AHaJIM3HpYyIOLIee
CKpeluBaHue.  Vcronp30BaHME — QHANU3UPYIOIIETO  CKPEIUMBAaHUS UL
oTpeJiesIeHUs] TeHOTHIIa 0co0u

6.3

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuenjieHHOMY
HacJIEJOBaHUIO TreHoB. HapymieHnwe cuerieHMss T€HOB B pe3yJsbTare
KPOCCHHIoBepa. XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | eHeTnYecKre KapThl.
I'enernka mnona. XpOMOCOMHOE ONpEAENIEHUE Mona. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMEI. TomorameTHbBIE U TeTCPOraMCTHBIC OPraHU3MBI. HaCJ'IeI[OBaHI/Ie
IIPU3HAKOB, CLETUIEHHBIX C I10JIOM

6.4

N3menunBoCTh. Buabl M3MEHYMBOCTH: HEHACIICACTBEHHAs U HACIEACTBEHHAS.
Pomb  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHCTHKA
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Mo (UKAMOHHON N3MEHYMBOCTH. BapualinoHHbIN psii ¥ BapualluOHHAs KPUBAsL.
Hopma peaknuu npusnaka. KonnuecTBeHHbIE U Ka4€CTBEHHbIE MPU3HAKU M HX
HOopMa peakuuu. CBoHCTBa MOAU(DUKAIIMOHHON H3MEHYUBOCTH

6.5

HacnenctBeHHass, WM TIeHOTMNMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAs
U3MEHUYMBOCTb. Meio3 © TIONOBOW MpoLecc - OCHOBa KOMOMHATHBHOMN
U3MEHYUBOCTU. MyTallMoHHAas ©3MEHYMBOCTh. Kiaccuukanys MyTaluii: reHHbIe
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHBI MyTauid. MyTareHHbIe (pakTOpHI.
3aKOH rOMOJIOTMYECKHUX PsIIOB B HacineACTBeHHOM n3MeHunBoctu H.W. BaBunosa

6.6

I'eneruka yenoBeka. Kapunorun yenoBeka. OCHOBHBIE METO/bI TEHETUKH YEJIOBEKA!
FCHCAJIOTHYCCKHUH,  ONM3HCIOBBIM,  IIUTOICHCTHYCCKUNM,  OHOXMMHYCCKHIA,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemMeHHOEe Ompe/ieiICHUE TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAaHUE, FEHOTUIIUPOBAHUE, B TOM YHUCJE C MOMOIIbIO
[TI1P-anamu3a. HacmencTBeHHble 3a00J€BaHUS 4YeEIOBEKA: TCHHBIC OOJIC3HU,
00JIe3HN C HACJEICTBEHHOW MPEapacOIOKEHHOCTHI0, XPOMOCOMHBIE OOJIE3HHU.
Comaruyeckue U reHepaTuBHbIC MyTaluy. [IpUHIUIBI 310pOBOrO 00pa3a >KU3HHU,
JUArHOCTUKH, MPOPUIAKTUKU U JIEYEHHUs] TeHEeTHUYecKUX Oone3Heill. Menuko-
TEHETUYECKOE KOHCYJIBTUPOBAHME. 3HAYEHUE MEIULMHCKOM T'E€HETUKH B
MPEIOTBPALICHUH U JICYCHHH T€HETUYECKUX 3a00JIeBaHII YelToBEKa

Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuys KaK HayKa ¥ IpoLecc. 3apoXkKACHHUE CENIEKIIMU U JOMECTUKALUS. YUeHne
H.1. BaBuinoBa 0 ueHTpax HPOUCXOXKACHUS U MHOrooOpasus KyJbTYpHBIX
pactenuii. LleHTphl MpoucxXokAeHUS JOMAIIHUX KUBOTHBIX. COpT, Iopoja, HTamMm

7.2

CoBpeMeHHBIE METOJbl CEJIEKIWU. MacCOBBIM M WHAMBHIYAIBbHBIA OTOOPHI B
CEJIEKIIMM pAacTeHUM M XKUBOTHBIX. OlEHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
cKkpemuBaHue - HMHOpuauHI. Ywucrasg nuHus. CKpeuMBaHUE YHUCTBIX JIMHHM.
I'erepo3uc, win rudpuaHas cuia. HepoJacTBeHHOe CKpeliyBaHUE - ayTOPHJIMHI.
OtnanenHass ruOpuauzanuss U ee ycnexu. VckyccTBeHHBIM MyTareHe3s u
MOJIyYEHUE TOJNUIIIIOUAOB. JIOCTHIKEHHMS CEIEKLHMH PpAaCTEHUU, >XUBOTHBIX U
MHUKPOOPTaHNU3MOB

7.3

buoTexHonmorus kak oTpacib NpoU3BOCTBA. [ eHHAs MH)KeHepUsl. DTarbl CO3/1aHus
pexomObuHantHOW JIHK m TpaHcrennbix opranusmoB. KierouHas MHkeHepus.
Knerounsie  KynbTypbl.  MHKpOKJIOHAJbHOE  Pa3MHOXEHHUE  PACTEHUIA.
KnonnpoBaHue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPIaHU3MOB.
Okonornyeckue U 3Thyeckue  npobmembl. MO - reHeruuecku
MOAM(PUIINPOBAHHBIE OPTaHU3MBbI

HpOBepHeMLIe Tpe6OBaHI/I$I K pe3yJibTaTaM OCBOCHUSA OCHOBHOH 06pa30BaTeJIBHOﬁ porpaMmaI

Kon [IpoBepsiembie mpeAMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbI CPETHET0 001Iero 00pa3oBaHMs
pe3yJnbrara
1 CdopmMHupoBaHHOCTB 3HAHHM O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO

3HaHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUSI; O BKJIA/I€ POCCUUCKUX
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1 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHHN; (DYyHKIIMOHATILHOMN
TpaMOTHOCTH YCJIOBCKA AJId PCIICHUS )KU3HCHHBIX 3a/1a4

YMeHue packpblBaTh COAEPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHM:
BHJI, TIOMYJIALMS, TCHO(OHI, SBOJIOUHUS, ABMXKYIIHE CHIBI ((aKTOpHI)
IBOJIONMK,  NPUCTIOCOOIEHHOCTh  OPraHU3MOB,  BUA000pa3oBaHHE,
IKOJIOTMYECKUE  (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI, KOHCYMEHTHI,
pEeoyLEeHTHl, LENMu TNHTAaHUS, SKOJOrMYecKas NHUpaMuia, OHOreoleHo3,
o6uocdepa

VMmeHue u3iarath OHOJIOTHUECKUE TEOPUH (PBONMIOLUOHHAsS Teopust Y.
JlapBuHa, CHHTETHYECKAs TCOPHSI SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpiiieBoro cxonctea K.M. bapa, uepeoBaHust IaBHbIX HAIIPABICHHMA
u myreit sBomommu A.H. CeeproBa, yuenuss o Ouocdepe B.W.
BepHasickoro), ompenensth TPaHUIBI HMX MPUMEHHMOCTH K IKHBBIM
cucTeMam

YMeHue BiajieTh METOAAMH HAyYHOTO [103HaHUs B Ouojoruu (HaOmroneHue
U ONHCaHHE J>KMBBIX CHCTEM, IPOIECCOB M SIBICHHI; OpraHH3alus U
npoBeneHNe OWOJOTHYECKOTO JKCIIEPUMEHTA, BBIABIDKEHHE THIIOTE3BL;
BBISIBIICHUE 3aBUCUMOCTH MY UCCIIEAYEMbIMU BEIMYNHAMH, OOBSICHEHHE
MOJYYCHHBIX PE3YyJIbTaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUN U
3aKOHOB; YMEHUE JIeNIaTh BHIBOABI HA OCHOBAaHHUH MOJYYEHHBIX PE3YIILTATOB)

YMeHue BBIIENSATh CYHIECTBEHHBIC NPH3HAKA CTPOCHHS OMOJIOTMYECKHX
00BEKTOB: BUOB, MOMYJSLUH, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEeOIICHO30B M YKOCHCTEM; OCOOEHHOCTH IPOLIECCOB HACIIEACTBECHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO orbopa, BUJI000pa30BaHus,
HPUCTIOCOOIEHHOCTH OPTaHU3MOB, JICHCTBUS HKOJOTHYECKHX (PaKTOPOB HA
OpraHu3MBbl, TEPEHOCAa BEUIECTB M IIOTOKAa JHEPrUM B HKOCHUCTEMAX,
AQHTPOTIOTEHHBIX ~M3MEHEHUH B  HKOCHUCTEMax CBOEH  MECTHOCTH,
KpYroBOpOTa BEIIECTB U OMOr€OXUMHUYECKUX IIUKIIOB B Orocdepe

yMCHI/Ie HpI/IMCHHTI) HOJ'IyLICHHBIC 3HAHUSA OJI1 06"[75[CHCHI/I$[ 6I/IOJ'IOFI/I‘-I€CKI/IX
NpOLECCOB U SBJICHUM, Uil TPHUHATHS MPAKTHUYECKUX peIIeHH B
MMOBCEAHEBHON JKM3HHM B LEIIX oOecreueHuss O€30IMacHOCTH CBOEro
3JI0POBBS U 370POBbsI OKPYKAIOIIUX JIFOJEH, COONMIOAEHNUSI HOPM TPAMOTHOTO
MOBEICHUS B OKPY’KAIOIIEH TPUPOAHON Cpefie; TOHMMaHNE HEOOXOAUMOCTH
WCIIONB30BaHUS TOCTHKEHUN COBPEMEHHOM OMOJIOTUU IS pAllHOHATIBHOTO
MIPUPOJIOTIONTH30BAHHUS

YMeHue pemiath dJeMeHTapHbIe OMOIOTUYECKUE 3aa4H, COCTABIISATh CXEMBbI
MEepPEeHoCca BEIIECTB U SHEPTUHU B IKOCHUCTEMAaX (IIeTH MUTaHU)

YMeHMe BBINOJIHATH JJAOOPAaTOpHbIE M MpPaKTUYEeCKHe paboThl, COOMONATh
npaBuiia Ipu padboTe ¢ yueOHbIM U JJAOOPaTOPHBIM 000PYIOBaHUEM

YMeHMe KpPUTHYECKH OLIEHHWBaThb M WHTEPIPETHUPOBATh HH(OOpPMAIIHIO
OHMOJIOTrMYECKOT0 COJEepKaHMs, BKIIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pasnuyHbIX  McToyHMKOB (CMMU, HaydHO-TIOMyNsipHbIE Marepuasbl);
paccMaTrpuBarh NIOOAJBHBIE SKOJOTHYECKHE NMPOOIEMBI COBPEMEHHOCTH,
(bopMHPOBaTH 110 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HIINIO
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10

VYMeHHe co31aBaTh COOCTBEHHBIC MUCBMEHHBIE W YCTHBIC COOOLICHHS,
00001m1ass OMONOTHYECKyl0 HH(GOPMALMIO M3 HECKOJIBKHX MCTOYHUKOB,
IPaMOTHO HCIIONIb30BATh OHITUIHHBIH ammapar OHOIOruu

HpOBCpHCMBIe QJICMCHTBI COACPIKAHNA

Kon

[IpoBepsiemMblil 3JIEMEHT COIEPIKAHUS

DBOJOLMOHHAA OUOJIOTUSI

1.1

DBOJIOIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBuzmerenscTBa  9BomonMu.  [lameoHTOonmormyeckue:  IMOCIIENOBATEIHLHOCTD
NOSIBJICHUS BUIOB B MAJICOHTOJOTHMUECKON JIETOMUCH, MEPEXOJHbIE (OPMBI.
buoreorpapuueckue: cxoacTBo U pasnuuue (GayH u ¢prop MaTepukoB U OCTPOBOB.
OMOpHONIOTHYECKHEe: CXOACTBA W  pa3iuyusi 5SMOPUOHOB pa3HBIX BUIOB
N03BOHOYHBIX. CpaBHUTENBbHO-aHATOMUYECKHE: T'OMOJIOTUYHbIE, aHAJOTMYHbIE,
PYIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJNMYECKUX IyTeH y Bcex
OpPraHNu3MOB

1.2

OpomonnonHas reopust U. lapsuna. [Ipennoceuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBIOKyIIME CHUJIBI SBOIOLMY BUAOB 10 J{apBUHY (M30BITOYHOE pa3MHOXKEHUE IPU
OTrPaHUYEHHOCTU PECYPCOB, HEOIPEAEICHHAs H3MEHYMBOCTb, Oopnba 3a
CyLIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrerndeckass Teopuss odBoiroruud (CTD) U OCHOBHBIE €€ TOJOKEHHUS.
MuxkposBontonus. [Tomymnsiius kak eIMHUIIA BUAA U SBOITIOIUN

1.4

JBwxymue cuibl ((hakTopsl) 3BOMIOLMM BHJIOB B Ipupoae. MyTallMOHHBIN
npouecc ¥ KOMOMHATHBHAs M3MEHYMBOCTb. llomynsinuoHHbIE BOJNHBI U JApeild
reHoB. M3omsuus u murpanus. EctecTBenHblil oT00p - HampaBisitoluii Gpaxkrop
3BOTIOIMU. DOPMBI €CTECTBEHHOTO OTOOPA.

[TpucriocoOneHHOCT, OpPraHU3MOB Kak pe3yiabrarT dBojtouuu. Illpumepst
IpUCIOCOOIEHUH Y OpraHu3MoB. ApoMop(}ho3bl U UIMOA AN TAIIIH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHbIE (OPMBI BUI000PA30BAHUS:
reorpaguueckoe, 3KoJI0rHueCcKoe

1.5

Makpospomtorusi.  Popmbl  dBoMOIMM:  (UIETUYECKas,  JIUBEpPreHTHas,
KOHBEpreHTHas, napajuienabHas. HeobparuMocTs 3BOMIOIMU

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite

2.1

JloHayuHble TIpEACTABICHHMS O 3apOKACHUM JKU3HUA. HayuHble THUIIOTE3BI
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIIOIMUS. DKCIIEPUMEHTAIbHOE TOATBEPXKICHUE XUMHUYECKOM SBONIOIUU.
Havanenpie stambl Omonornyeckoit spomtonuu. ['mnmoreza PHK-mupa. IlepBrie
KJIETKH U UX 3BOJOLUA. POPMUPOBAHME OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

Pazeutue xu3nu Ha 3emie mo spam u nepuomam. Karapxeil. Apxelickas u
nporepo3oiickass dpbl. [lanmeo3oiickas 3pa W ee TMepuombl: KEeMOPHICKHUH,
OPIOBUKCKUM, CUJIYpUWCKHM, JE€BOHCKHWW, KAaMEHHOYIOJIbHBIA, IEPMCKHUHU.
Me3so30licKasi 3pa U €€ IepruoIbl: TPUACOBBIN, FOPCKUH, METTOBOM.
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Kaitno3zolickas 3pa 1 ee neproibl: MaJIeOreHOBbIM, HEOT€HOBBIN, AaHTPOIOT€HOBBIM.
XapakTepucTuKa KiuMmara M TEOJOTHYecKHX IMpoieccoB. OCHOBHBIE 3Tarbl
SBOJIIOLIMUA PACTUTENIBHOTO M KUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHUil u
JKUBOTHBIX. HOHBHCHHC, PACUBET U BEIMUPAHUC I'PYIIIT ) KUBBIX OPraHU3MOB

23

CucremMa OpraHM4eckoro Mupa Kak oOTpaxeHue HBoiaouud. OCHOBHBIE
CUCTEMAaTUYeCKHE TPYIIIbl OPraHu3MOB

24

DOBOMIONMS 4YelIOoBeKa. AHTPOMONOTUsl Kak Hayka. Pa3Butue mnpeicTaBlieHUH O
MIPOUCXOXKACHUN YeloBeka. Meronbl u3yueHusi aHTpororeHe3a. CxoacTtBa u
pa3ianuurs 4eloBeKa U )KUBOTHBIX. CHCTeMaTHueCcKOe MOJIOKEHUE YeIOBeKa.
JBuxymme cunbl (hakTopsl) aHTponoreHe3a. HacneacTBeHHAass U3MEHUYUBOCTD H
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIH 00pa3 KU3HMU, M3TOTOBJICHUE OPYIUI
TpyAa, MBIIIUICHHUE, PEYb

2.5

OCHOBHBIE CTaaUWM M BETBHU HBOJIIOIMM YEJIOBEKA: aBCTpajonuTeku, YemoBek
ymenslid, YenoBek npsmoxoasimuii, YenmoBek HeaHaepTaidbCKuil, YenoBek
pasymubIii. Haxogku uCKOmaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBAaHHS, 00JIaCTh
pacnpocTpaHeHHs, 00bEM roJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHS

2.6

Yenoseueckue pacel. OCHOBHBIE OOJBIINE pachl: eBporeouHas (eBpasuiickas),
HErpo-aBCTPaJIOUAHAS (3xBaTropuabHas), MOHTOJIOMTHAsI (a3marcko-
amepukaHckas). YepTsl MPUCTIOCOOICHHOCTH MPEICTABUTENCH YEIOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBaHMs. EqMHCTBO uenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpy>KaroIias cpeaa

3.1

Okosiorus Kak Hayka. 3aJaud MU pas3zelibl dKOJOTMU. MeToJbl SKOJIOTHYECKUX
UCCJIEZIOBAaHUN. DKOIOrnYecKkoe MUupoBo33peHue. Cpenbl 0OUTaHUsI OPTaHU3MOB:
BOJIHAsI, HA3€MHO-BO3/IYIITHAS, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs

3.2

Oxonoruyeckue  (akropel. Kiaccudukanus  dKojgorudeckux — (HakTopos:
a6HOTHq€CKH€, OMOTUYECKHE WU AHTPOIIOTCHHBIC. HeﬁCTBHG IKOJIOTUYECCKUX
(haKTOpOB Ha OPTaHU3MBI

33

AOuotnueckue (akTOpbl: CBET, TEMIIEPaTypa, BIAXHOCTb. POTONEPHOTU3M.
[IpucniocoOnenust OpraHu3MoOB K  JIEUCTBUIO aOMOTHUYECKHX  (PaKTOPOB.
bronornueckue puTMsl

3.4

buotnyeckue Qaxropel. Buasl 6MOTHUECKHX B3aMMOJEHCTBHMNA: KOHKYpPEHIIMS,
XUIIHUYECTBO, Mapa3sUTHU3M, MYTyallu3M, KOMMEHCAIM3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpaau3M. 3HaueHHe  OMOTHYECKUX
B3aMMO/ICUCTBUM I CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJOTrHYeCKue XapPaKTCPUCTUKU ITOIMYJIAINN. OcHOBHBIE ITOKA3aTeIN MOy UM
YUCJICHHOCTb, IUUIOTHOCTH, POXKAACMOCTb, CMCPTHOCTb, IIPUPOCT, MHUTPpALUS.
ZII/IHaMI/IKa YU CJICHHOCTH IOMYJIAIUN U €€ PETYIIAINA

Coo0111ecTBa U DKOJIOTHYECKHAE CUCTEMBI

4.1

CooOmiecTtBo opranu3smMoB - OwuoneHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
NPOCTPAaHCTBEHHAs, Tpoduueckass (muiueBas). Bunabl-nomuHantel. CBsi3u B
OuoreHo3e
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4.2

DKoJorudecknue Ccuctembl (d9kocuctembl). [loHarme 00 »dKocucTtemMe U
6I/IOFCOHCHO3G. q)YHKLII/IOHaHBHBIG KOMITOHCHTBI 3KOCHUCTCMbI: NPOAYUCHTHI,
KOHCYMEHTBHI, peylleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPTHH B SKOCHCTEME.
Tpoduyeckne (MUIEBBIE) YPOBHM HKOCHUCTEMBL. lIWieBble LMW H CETH.
OCHOBHBIC TIOKa3aTEeNIM IKOCHUCTEMBI: OHOMacca, MPOAYKIHUA. IKOJIOTHYCCKHUE
OUPaMUIbl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa SKOCHUCTEM:
YCTOWYMBOCTh, CAMOPETYIISIIHS, pa3BuTHE. CyKIIECCHSI

4.3

[TpupomHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO HIIH
MIMPOKOJIMCTBEHHOTO JiEca.

AHTpPOTIOTCHHBIC IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHUCTEMBI.
Buonorudeckoe n X03s1iiCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpa3zue kak (akrop ycroWuynmBocTH dKocucteM. CoxpaHeHHue
OHMOJIOTMYECKOro pa3Hoo0pas3us Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Owocdepe. I['paHuibl, coctaB U CTPYKTypa
ouocdepnl. Kuboe BemiectBo U ero ¢yHkuud. OcoGeHHOCTH OHOcdepbl Kak
00aThbHOW 3KOCUCTEMBI. JIMHAMHYECKOe paBHOBECHE W OOpaTHas CBs3b B
ouoctepe. KpyroBoporsl BemecTB W OMOTCOXMMHUYECKHE ILHUKIBI AIEMEHTOB
(yrnepona, azora). 3oHanbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIITN

4.5

UYenoseuecTBo B Omocdepe 3emin. AHTPONOTCHHBIE M3MCHEHHS B Omocdepe.
[mobGanbHBIE HKOJIOTHYECKUE MTPOOIEMBI.

OcHOBa palMOHAJIBHOTO  YIIpPaBICHUS MPUPOAHBIMU pecypcamMu U HUX
ucnonbs3oBaHue. JlocTrkeHus: OMOIOTUU M OXpaHa MPUPOJIbI

Jlis IpOBeIeHUs] €IMHOTO IOCY/IapCTBEHHOIO 3K3aMeHa 1o Ouonoruu (paiee - EI'D no
OMOJIOTUH) UCTIONB3YeTCsl TepeueHb (Konu(puKaTop) MpoBepseMbIX TpeOOBaHUN K pe3yibTaram
OCBOEHHS OCHOBHOM 00pa30BaTebHON MPOrpaMMBbl CPEIHErO 00I1ero 00pa3oBaHus U IEMEHTOB
Coziep KaHusl.

[IpoBepsiembie Ha EI'D mo Oumonmorum TpebGoBaHMS K pe3yiabTaraM OCBOEHHS OCHOBHOM
00pa3oBaTeabHOM MPOrpaMMBbl CPEIHEro 001ero 00pa3oBaHus

Kon

ITpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM OCBOCHHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa30oBaTeIbHON MPOrPaMMBI CPEIHETO 00Iero 00pa3oBaHUs
TpeOOBaHUS

1

ChopMUpPOBaHHOCTh 3HAHUM O MECT€ WU POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHBI MUpPa, B TO3HAHWW 3aKOHOB MPUPOJLI M PEIICHUU >KU3HEHHO
BaXXHBIX COIIMAIBHO-ITUYECKUX, SKOHOMHUECKHX, SKOJIOTUYECKUX MPpodiIeM
YelloBeUYeCTBa, a TaKKe B PEUICHMH BOINPOCOB  PalMOHAIBHOTO
MPUPOJIONIONH30BaHNSA, B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHS K
npupojie, OOIIECTBY, YEIOBEKY; O BKJIAJE€ POCCUHUCKMX M 3apyOeKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUU

BJ'Ia,Z[CHI/IC CHCTEMOM 3HaHUK 00 OCHOBHBIX MCTOAAaX HAYYHOTO IMO3HAHUA,
HCIIOJIB3YEMBIX B OMOJOTMYECKHX HUCCICOOBAHUAX MXHUBBIX OOBEKTOB H
9KOCHUCTEM (OHI/ICB.HI/IC, HU3MCPCHUC, ITPOBCACHUC HaGHmﬂeHHﬁ); crocoboamu
BBIABJICHUA U OLICHKHW aHTPOIIOI'CHHBIX W3MCHCHHII B nmpupoxac.

YMmenue BBLIBUT'aTb TUIIOTC3bI, IMPOBCPATH HX ISKCIICPHUMCHTAJIbHBIMU
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cpeactBamu,  QOpMynupys — Ledb  HCCIEIO0BaHUS,  aHAJIU3UPOBATh
MOJIyYEHHBIEC PE3YJIbTaThl U JAeJIaTh BHIBOJIBI.

BoiiBIIeHHE  3aBUCHUMOCTH  MEXJy  HMCCIEIYEMBIMH  BEIMYHHAMM,
OOBSICHCHHE TIOJTYYCHHBIX DPE3YJIBTaTOB U (OPMYIHPOBAHHUE BBIBOJIOB C
MCII0JIb30BaHUEM HAy4YHBIX IOHITHHI, TEOPUI U 3aKOHOB

YMeHHue BIaAeTh CUCTEMOM OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONIHE OMOIOTHYECKIE TEPMUHBI U TIOHATHS (’KU3Hb, KJIETKA,
TKaHb, OpraH, OpraHW3M, BHUJ, TMOMYJAIMSA, JKOCHUCTEMa, OHUOIEHO3,
Oonocdepa; MeTabOIM3M, TOMEOCTa3, KICTOYHBI MMMYHHUTET, OMOCHHTE3
Oenka, OHOTOTUMEDHI, JUCKPETHOCTb, caMOperyJisLus,
CaMOBOCIIPOU3BEICHHUE, HaCJIEICTBEHHOCTb, MU3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosnorunueckue teopuu: knerounas teopus T. llIsanna, M. Ilnelinena, P.
BupxoBa; kioHanbHO-ceneKTUBHOro wuMmynutera I[I. Opmux, HW.U.
MeunukoBa, XpOMOCOMHAas Te€OpUs HaciaeACTBEHHOCTH T. MopraHna, 3akoH
3aponpimeBoro cxoacrBa K. bapa, sBomonuonnas teopus Y. [lapBuHna,
CHHTETHYECKasi TEOpHUsl ABOJIOLMU, Teopusl aHtporioreHe3a Y. [lapeuna;
teopusi 6uoreoreHo3a B.H. Cykauesa; yuenue H.M. BaBunoBa o mieHTpax
MHOroo0pa3usi U IPOUCXOXKACHUS KyJIbTYpPHBIX pacTeHuil, yueHue A.H.
Ceep110Ba 0 yTSX U HaIlpaBJIEHUAX 3BONtOLMH, yueHue B.M. Bepnaackoro
- 0 Oumocdepe); 3akoHBI (€IUHOOOpPA3Us MOTOMKOB IIEPBOTO ITOKOJICHHS,
paclICIUIEHUs] MPU3HAKOB, HE3aBUCUMOIO HACIEAOBAHMS MpPU3HAKOB [.
Menzensi; CUEIUIGHHOTO HAclelI0BaHUS IPU3HAKOB M HapyLICHUS
cuerieHus: reHoB T. Moprana; roMoJIOrTHYE€CKUX PSAIOB B HACIEACTBEHHOU
n3menunBocty H.M. BaBunosa; renetudeckoro paBHoBecus [[x. Xapau u
B. Baiin6epra; 3apoasieBoro cxonctsa K. bapa; OnoreHeTndeckuii 3akoH
3. I'ekkens, ®@. Mromiepa);

IPUHLIMIIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHumyma HO. JluGuxa, SKOMOTMYECKOW NHpPaMUIBl YHCEN,
OroMacchl U SHEPTHUH);

runore3sl (koarepBarHoi A.M. Onapuna, nepBuuHOro OyiaboHa J[xk.
Xonpeitna, mukpochep C. Doxkca, pudbozuma T. Uek)

YMenue pemaTb NONCKOBLIC OMOJIOTHYECKHUE 3aa491; BbIABIIATD IPUYUHHO-
CJICACTBCHHBIC CBA3U MCKY NUCCICAYCMbIMU OMOJIOTHYECKUMU O6’BCKTaMI/I,
nponeccaM U SBJICHUAMHA; JCJIAaTh BBIBOABI U IMPOTHO3bI Ha OCHOBAHUU
MOJIYYCHHBIX PC3YyJIbTAaTOB,

COCTABJIATH TCHOTHUIIMYCCKHUEC CXCEMblI CKPCHIMBAHUA JISI PA3HBIX THIIOB
HACJICAOBaHUSA NPHU3HAKOB Yy OpPraHMU3MOB, COCTABJIATH CXCEMbI IICPCHOCA
BCIICCTB U SHCPI'U B DKOCHUCTCMAX (I_[eHI/I IIUTaHusA, ITUIICBBIC CCTI/I)

YMeHMe ycTaHaB/IMBaTh B3aMMOCBSI3U MEXIY CTPOCHHEM U (YHKIUSIMHU:
OpPraHOMJOB, KJIETOK pa3HbIX TKAHEHW, OpraHaMy M CUCTEMaMH OpPraHOB y
pacTeHMi, >KMBOTHBIX M 4YeNOBEKa; MEXAy JSTalmaMu OOMeHa BEIIECTB;
3TallaMy KJIETOYHOI'O IUKJIA U KU3HEHHBIX LUKIOB OPraHW3MOB; dTallaMu
SMOPHOHAIHOTO PAa3BUTHUSA; TEHOTUIIOM U (PeHOTHUNIOM, (EHOTHIIOM U
dakTopamu cpeipl OOMTAaHUS; TPOLIECCAMH SBOJIOIHUM; JBHKYIIUMU
CUJIaMU aHTPOIIOTE€HE3a; KOMIIOHEHTAaMU pA3JIMYHBIX JKOCUCTEM W
MPUCTIOCOOTEHUSIMA K HUM OPTaHU3MOB

YMmenue BBIACIIATh CYIICCTBCHHBIC ITPU3HAKU:
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CTPOEHHSI BUPYCOB, KJIETOK MPOKAPHOT M JYKAPHUOT; OAHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJOB, OHOTCOIICHO30B, 3KOCHUCTEM U
Onocdepsl; CTPOCHUSI OPTaHOB M CHCTEM OPraHOB PACTEHHMH, KUBOTHBIX,
4eJI0BEKa; MPOLECCOB JKU3HEACATEIBHOCTH, NMPOTEKAIOMUX B OpraHU3Max
pacTeHuH, )KUBOTHBIX M YEJIOBEKAa; OMOJIOTHYECKUX IPOIECCOB: OOMEeHa
BeIecTB (MeTabom3M), UHPOPMALIMHU U IPEBPALLICHUS SHEPTUH, OPOKEHHS,
aBTOTPO(HOTO U TETepOTPO(GHOro THUIIOB MUTAaHUS, (OTOCHHTE3a W
XEMOCHHTE3a,  MHTO3a,  Meilo3a, TrameToreHesa, 3MOpHOreHe3a,
NOCTAMOPHOHAIBHOTO ~ Pa3BUTHUS, PA3MHOXCHHUS, WHAWBUIYAIBHOTO
pa3BUTHUS OpraHu3Ma (OHTOTEHE3a), B3aMMOJCHCTBHS I'€HOB, T€TEPO3NUCA;
JeMCTBUH HMCKYCCTBEHHOTO OTOOpa, CTAOMIM3UPYIOLIETO, IBMXKYILETO H
pa3pBIBAIOIIETO  €CTECTBEHHOIO  OTOOpa;  ajuIONaTPUYEcKoro |
CHUMITaTPUYECKOTO BUI000Pa30BaHMS; BIUSHUS ABIKYIUX CHJI SBOJIOIIH
Ha TEHO(QOHJ TOMYJSAIMU; MPUCIIOCOOICHHOCTH OPraHU3MOB K Cpeze
o0uTaHMA, YepeIOBAHUS HAIPABICHUH SBOJIOINH; KPYTOBOPOTA BEIIECTB U
IIOTOKa SHEPTUH B HIKOCHCTEMAX

ChopMupoBaHHOCTH YMEHHSI BBIJIEIISATH CYIIECTBEHHBIEC IIPU3HAKU BUPYCOB,
KJICTOK TPOKAPHOT W JYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHuU3MOB, BHUJOB, OHOTEOIIEHO30B M HKOCHCTEM; OCOOCHHOCTH
NPOIIECCOB OOMEHAa BEHICCTB W TPEBPAICHUS DJHEPrUU B KIETKE,
¢doTocuHTE3a, MIACTUIECKOTO M YHEPreTHYECKOro OOMEHa, XeMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOAOTBOPCHHUS, PAa3BUTUS U  Pa3MHOXKCHHUS,
WHAMBUAYAJIbHOTO pPa3BUTUS opraHuzMa (OHTOreHesa), OOpBHOBI 3a
CYIIIECTBOBAHHE, €CTeCTBEHHOTO oroopa, BUJI000pa30BaHMs,
MPHUCIIOCOOICHHOCTH  OPraHW3MOB K  Cpele  OOWTaHWs,  BIMSHUS
KOMITIOHCHTOB 3KOCHUCTCM, AHTPOIIOI'CHHBIX U3MEHECHUH B JKOCHCTEMAax
CBOCW MECTHOCTH, KPYrOBOPOTa BEIISCTB M MPEBPAILCHHS SHEPTHH B
ounocdepe

YMeHue HCMoNb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIS JIOKA3aTeIbCTBA POJCTBA OPTaHU3MOB
pa3HBIX CHUCTEMATUYECKUX TPYII; B3aUMOCBSI3M OPTraHU3MOB U CPEIIbI
00UTaHMS; €TUHCTBA YEJIOBEUECKUX pPac; HEOOXOAMMOCTH 3/I0POBOT0O 00pasa
JKU3HU, COXPAaHEHHUs pa3HOOOpa3Wsi BUIOB M JKOCHUCTEM KakK YCIOBUSA
COCYIIICCTBOBAHHUS MTPUPOJIBI U YSITOBEUSCTBA

YMeHue  KpUTHYECKH  OLIEHWBaTh  HMHQPOpMAIMI0  OHOJIOrHYECKOro
COJEpXKaHUs; WHTEPIPETUPOBATh OSTHUYECKUE AaCHEKThl COBPEMEHHBIX
UCCJIEJIOBAHUN B OHMOJOTMM, MEIUIMHE, OMOTEXHOJOTHH; paccMaTpHUBarh
100anbHbIE SKOJIOrHYECKUe PoOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH T10
OTHOIIECHHIO K HUM COOCTBEHHYIO TO3UIIMIO

[lepedens 31eMeHTOB cofepkaHus, mposepsieMbix Ha EI'D o 6uonorun

Kon

[IpoBepsiemMblil 37IEMEHT CONIEPIKAHUS

bronorus xak HayKa. JKuBBIe cucTEMBI B X HN3YyUCHUC

1.1

CoBpemeHHast Ouonorusi - KOMIUIEKCHasi Hayka. buojormueckue Hayku H
u3yyaemble UMHU MpoOnembl. DyHJaMEHTANbHbIC, MPUKIAJHbIE M IOUCKOBbHIE
Hay4HbIE HCCIIEIOBaHUS B OUOJIOTHU.
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3HaueHue Owuosormu B (OPMHPOBAHWU COBPEMEHHON €CTeCTBEHHO-HAyYHOU
kaptuHbl mMupa. [Ipodeccun, ceszanHble ¢ Ouosorueil. 3HayeHue OMOJIOTHU B
MIPAKTUYECKON JIeATeIbHOCTH 4YeJIOBEKa: MEIUIMHE, CEIbCKOM XO3SHCTBE,
IIPOMBILLIEHHOCTH, OXpaHe MPUPO/IbI

1.2

JKuBble cucTembl Kak mpenMeTr u3ydeHust omonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JAMCKPETHOCTh U IE€JIOCTHOCTb, CIONKHOCTH M
YIIOPSAAOYECHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMoopraHusanus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, IBMEHYMBOCTD, POCT U Pa3BUTHE.
YpOBHM OpraHu3alMy KUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJIECTOYHbINA, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJIAIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(6buoreonenoTrueckmii), OuochepHsiid. I[Ipomecchl, MPOUCXOMANINE B KHBBIX
cucrteMax. OCHOBHBIC MpHU3HAKH >XKUBOrO. JKW3HB Kak ¢dopMa CyIIeCTBOBaHUS
Marepuu

1.3

Meronsl Ouonorndeckoil Hayku. HaOmioneHwe, u3MepeHHE, 3KCIEPHMEHT,
cucremarusauus, MeraaHanu3. [lonsThe o 3aBUCMMOMI W HE3aBUCUMOU
nepemeHHou. [lnanupoBanue skcnepumenTa. [loctaHoBKa M IpOBEpKa TUIIOTES.
HyneBas runore3a. Ilonstue BBIOOPKM U ee JOCTOBEPHOCTb. Pazbpoc B
Ouonorndyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH IMOIYYEHHBIX pE3YyJIbTaTOB.
[TpyunHBl HCKaXEHUS pe3yJbTaToB dKclepuMeHTa. [loHsTHE cTaTMCTHYECKOTO
TeCcTa

Kierka xkak Onosiornueckas cucreMa

2.1

Knerka - cTpykTypHO-(DyHKIIMOHAJIbHAS €IWHUIA XUBOTO. MCTOpUS OTKPBITHS
kinetku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neinen, P. BupxoB). OcHOBHBIE NIOJI0XKEHHSI COBPEMEHHOM KJIETOUYHOM TEOpHUU.
Mertozbl MOJIEKYISPHOM U KIIETOUHOW OMOJIOIUU: MUKPOCKOIIUS, XpoMaTorpadus,
aMEKTpodopes, METOJ MEYEHBIX aTOMOB, g depeHInanbHoe
LHEHTPpUYTUpOBaHUE, KyJIbTUBUPOBAHNE KIETOK

2.2

XVMMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U yIbTPaMUKPOIIEMEHTH. Boaa u
€€ poJib KaK pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUM KIIETKH,
TEIUIOperyasMu. MuHepajabHble BEIeCTBA KIETKH, MX OHOJOrHMuYecKas poJb.
Posnb KaTHOHOB ¥ AaHHOHOB B KJIETKE.

buonornueckue mnomumepsl. benkun. AMHMHOKHCIOTHBIH cOCTaB  OENKOB.
Crpykrypbl 6enkoBoii Monekybl. [lepBuunas cTpykTypa O6eKa, enTHAHAS CBSA3b.
Bropuunas, TpernuHas, 4eTBepTHuYHAas CTPYKTypbl. JleHarypanus. CBolicTBa
6enkoB. Kiaccugukanus 6enkos. buonoruueckue GpyHKINN OEIKOB.

VYrneBoasl. MoHOcaxapubpl, JuUcCaxapulbl, OJArOCaxapuibl U IOJIMCAXapHJIBI.
OO0muii muaH CTpOeHUusT U (PU3MKO-XUMHUYECKHE CBOMICTBA  YIJIEBOJOB.
buonoruueckue GyHKIUH yTIIEBOOB.

Jlununer. T'mapodunsHO-TUApOdOOHBIE cBOMcTBa. Kiaccubukanus naunuaos.
Tpurnunepunasl, Gochonunuapl, BOCKH, cTepoubl. buomorndeckue ¢QyHKIUH
aunuoB. O6mIMe CBOMCTBA OMOIOTMYECKUX MEMOpaH - TeKy4ecTh, CHOCOOHOCTD
K CaMO3aMbIKaHHIO, TOJyIIPOHUIIAEMOCTb.

Hyxnennoseie xucnorsl. JIHK m PHK. CrpoeHne HyKIEHHOBBIX KHUCIOT.
Hyxneoruasl. [Ipunnun xomruiementapHoctu. IlpaBuno Yapragpga. Crpykrypa
JHK - nBotinas criupans. Mectonaxoxaenue u ouonorndeckne ¢pyaknnu JJHK.
Buast PHK. ®yuknuu PHK B knetke.

Crpoenne w™onekyiasl AT®. Makposprudyeckue cBsizu B Mmojekyine ATO.
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buonornueckue dpynkimu ATD. BoccTaHOBICHHBIC TEPEHOCUYUKH, UX (PYHKITUU B
knetke. Cexksenuposanue JJHK.

CrpykrypHass Ouosnorus: OHOXUMHUYECKHE U OHO(]HU3MYEeCKUE HCCIIeIOBaHUS
cocTaBa U IPOCTPAaHCTBEHHON CTPYKTYPbl OMOMOJIEKYT

23

Tunsl  KIETOK: JyKapuoTMYecKass U Ipokapuorudeckas. CTpyKTypHO-
(byHKIMOHATbHBIE 00pPa30BaHUs KIETKU.

CrpoeHre TpOKapHOTHYECKON KieTku. KierouHass cTeHKa OakTepuil W apXeid.
OcoOeHHOCTH CTpOEHHUs TeTepoTpodHONl u aBTOTPO(PHON MPOKAPHOTHUECKUX
KJIETOK. MeCTO U poJib MPOKAapUOT B OMOIIEHO3aX.

CrpoeHue U (QPyHKUMOHHpPOBaAHHE JyKapHOTHUeCcKOM KieTkd. [lnazmaruueckas
MeMOpana (tutazmanemma). CTpykTypa Iia3Matudeckoil MemOpansl. TpaHncnopt
BEIIECTB Yepe3 INIa3MaTUYECKyH MeMOpaHy: TacCuBHbIA  (muddy3us,
obneruenHass auQQy3us), aKTUBHBINA (MEPBUYHBIA M BTOPUYHBIA AKTHBHBIN
TpaHcnopt). [lomynponuiiaeMmocts MeMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca.
DHJIONHTO3: MUHONUTO3, (haroruTo3. Dk301mTo3. Kierounas crenka. CTpykrypa
U QYHKIMH KIIETOYHON CTEHKHU pacTeHU, rpuOoB.

Hurorumaszma. Ilutozoms. Ilutockener. [IBwkenue uuroruiazmbl. OpraHOHIbI
kieTkd. OnHoMeMOpaHHbIE OpPraHOWIbl KJIIETKU: OJHJIOIUIa3MaTH4ecKas CeTh
(OIIC), ammapar ['onbmku, TU30COMBI, UX CTpoeHHe M (QyHKIMU. B3ammocss3b
OJTHOMEMOpPAHHBIX OPraHouA0B KiIeTKH. CTpOeHUE TpaHyISIpPHOTO PETHKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MemOpan. [naaxuit
(arpaHynsipHblil) SHOOMIa3MaTuueckuii petuxkynyMm. CekperopHas (YHKIHUS
anmapara lonbmku. TpaHcmopT BewmecTB B KiETKe. Bakyonn pacTUTENbHBIX
kiieTok. Knerounslii cok. Typrop.

[TosmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHJIPUH, IJIACTHU/IBL.

CrpoeHue u (pyHKUMHM MUTOXOHApUN W Iuactuf. llepBuuHble, BTOpUYHBIE U
CIOKHBIE  TIACTHABI  (POTOCHHTE3UPYIOIIMX  JYKapHOT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEHKOIJIACTHI BBICHINX PACTEHUM.

HememOpanusie opranouasl kinetkn CrpoeHne U (QYyHKIIUM HEMEMOpPaHHBIX
OpraHouioB KieTku. Pubocombl. MukpodunameHTsl. MBbIIEUHBIE KIETKH.
Mukpotpy6ouku. Knerounsrii nentp. CTpoeHMe W JBUKEHUE >XI'YTHKOB H
pecHruek. MuKpoTpyOOUuKH HUTOIIa3Mbl. LleHTpros.

SAnpo. O6Gonouka sapa, XpoOMaTWH, KapuorwiazMma, SIpPbILKH, UX CTPOCHUE U
¢bynkumu. SAnepHulii OenkoBblf Marpukc. IIpocTpaHcTBEHHOE pacroyiokeHue
XpoOMOCOM B UHTep(da3HoM siape. benkn XxpomaTrrHa - THCTOHBI.

Knetounbsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK JYKapUOT
(pacTuTeNBbHOM, )KUBOTHOM, TPUOHO)

24

AccuMWIALNS U TUCCUMIIIALIMSA - JIB€ CTOPOHBI MeTabonu3Ma. Tumbel oOMeHa
BEIIECTB: aBTOTPOGHBIA U reTepoTpOodHbIH. YyacTue KHUCIOpona B OOMEHHBIX
npoueccax. OJHepreTuyeckoe obecriedeHue KieTku: mnpespamieHue ATO B
oOMeHHbIX mnporeccax. DepMEHTATHBHBIM XapakTep peakuuid KIETOYHOIro
Merabonu3ma. DepMeHTHI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JICHCTBUSI.
KodepmenTsl. OTinuns ¢pepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTHBATOPbl U OEIKU-UHTMOUTOPBI. 3aBHCHUMOCTbh CKOPOCTH (hepMEHTATUBHBIX
peakuuil OT pa3InYHbIX (PAKTOPOB.

IlepBuuHbIl cHHTE3 OpraHmdeckux BemecTs B kierke. dortocunres. Ponb
XJOporuiacToB B mporecce ¢GortocuHTe3a. CBeroBas uW TeMHOBas (Hasbl.
[TponykTuBHOCTH (poTOCHHTE3a. BnusHME pa3nuyHbIX (AKTOPOB Ha CKOPOCTH
dorocuHTe3a. 3HaueHue POTOCUHTE3A.
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XemocuHTe3. PazHooOpa3ue opraHn3MOB-XeMOCHHTETHKOB: HUTPH(PUIIUPYOIINE
Oakrepuu, xene300aKkTepuu, cepodaKkTepur, BOJOPOAHbIC OakTepuu. 3HAUYECHUE
XEMOCHHTE3A.

AnaspoOHble opranusMbl. Buael Opokenus. [IpomykTel OpoXkeHHSs H HX
UCITIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHH3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTEIH OOJIC3HEH.

AdpoOHBIC OpraHU3Mbl. DTalbl dHEPreTHYECKOro oOMeHa. [loAroTOBUTENHHBIN
aTar. [ IMKoIu3 - 6ECKUCIOPOAHOE PACIIETNICHUE TTFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHWe. Poiab MUTOXOHIpHI B
nporieccax Onoornyeckoro okucienus. Lluknmueckue peakuun. OKACIUTEIEHOE
dochopunmposanue. [IpenmymiecTBa a3poOHOTO MyTH OOMEHA BEMISCTB MEPE/]
aHa’poOHBIM. D(H(PEKTUBHOCTD IHEPTETUUECKOTO OOMEHa

2.5

Peakuuu wmarpuyHoro cuHres3a. lIpMHIMI KOMIUIEMEHTapHOCTH B PEAKLUAX
MaTpUYHOIrO CUHTe3a. Peanu3anus HacieacTBeHHON uH(opManuu. ['eHeTnyeckuii
KOI, ero cpoucrBa. Tpanckpunuus - Marpuunslid cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILIUN: KOMIUIEMEHTApPHOCTh, aHTUIIAPAJUIENbHOCTD, ACUMMETPUYHOCTD.
Tpancnsiuus u ee dtambl. Ydactue TpancnoptHeix PHK B OmocunTese Oenka.
VYenoBus Ouocunte3a Oenka. KomupoBanue amuHokucnor. Pons pubocom B
OuocuHTe3e Oelka.

Opranuzanys reHoMa y IpoKapuoT U 9yKapuoT. Perynsanus akTUBHOCTH T'€HOB Y
npokapuot. ['mmore3a omepona (P. XKako06, XK. Mano). Perynsamus oOMeHHBIX
IIPOLECCOB B KiIeTKe. KiieTouHbIi roMmeocTas.

Bupycer - Hexsietounsie (Gopmbl KH3HH U oOnuratHele mapasuTbl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycuble 3a0oneBaHusi 4enoBeka, >KMBOTHBIX, pactenuit. CIINJ, COVID-19,
COLMANIbHBIE U METUIIMHCKUE TIPOOIIEMBI

2.6

Knerounslit nuki, ero nepuosl u peryssuus. Marepdasza u muros. OcoGeHHOCTH
IPOLECCOB, MpoTeKalmux B HHTepdaze. [loaroroBka KIETKH K JEJIEHUIO.
IIpecunreTnueckuit (TOCTMUTOTHYECKUIA), CUHTETUYECKUI 51
MOCTCUHTETUYECKUH (PEMUTOTHYECKUI) TEpHOAbI HHTEP(a3bI.

Marpuunsiii  cunte3 JHK-permmkanus. Ilpunnuner  perumkannn — JTHK:
KOMIUIEMEHTAPHOCTh, ITOJIYKOHCEPBAaTUBHBIM CHHTE3, AHTHUIIAPAJUICIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocomsr. Ctpoenue xpomocoM. Ternomeps! u
TemoMepaza. XpPOMOCOMHBIM HAOOp KIETKH - KapuoTwum. JUIUTOMAHBIA W
rarmaouAHbI  HAabopbl XpoMmocoM. [omornoruunele Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenne xnerku - muto3. CTaiuu MUTO3a U NPOUCXOIALINE B HUX IPOLECCHI.
Tuner muto3a. KaprokuHe3 W IUTOKMHE3. buonornueckoe 3Ha4Y€HUE MUTO3A.
Perynsiuus MutoTHueckoro 1ukia kiaetku. [IporpaMmmupyemast kietouHast rudenb
- aroITo3.

@yHKIMOHAIbHAsI TEHOMHUKA

Opl" aHM3M KaK OMOJIOTHYECKasl CHCTeMa

3.1

OHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl  H
MHOTI'OTKaHCBBIC OpPraHU3MBbI.

@opMBbl Pa3MHOKEHHMsSI OPraHU3MOB: Oecrioyioe (BKJIIOYAs BETreTaTUBHOE) H
nojgoBoe. Buapl Oecnonoro  pa3sMHOXKEHMS: IOYKOBAHME,  CHOPYJIALUS,
(dparmMeHTanys, KJIOHUPOBAHHUE.

ITonoBoe pazmHoxeHue. [lonoBeie KineTkn, niau rameTsl. Meno3. Craaun menosa.
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IToBenenune xpomocom B merose. KpoccuHrosep. bruonornueckuii cMbIci Meio3a
U TIOJIOBOTO Mporiecca. Meio3 u ero MecTo B )KU3HEHHOM LIUKJIE OPTraHU3MOB.
[TpenzaponsimeBoe pa3BuTHe. ['ameToreHe3 y >KMBOTHBIX. llonoBble »keine3bl.
OO0pa3oBaHue U pa3BUTHUE MOJIOBBIX KiIeTOK. CiepMaTorenes u oorenes. CrpoeHue
HOJIOBBIX KiIEeTOK. OIIoAOTBOpEHHE U 3MOpPUOHATIBHOE Pa3BUTHE >KUBOTHBIX.
Crioco0Obl OIUIOIOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapreHorenes.
WNupuBuyanbHoe pa3BUTHE OpraHu3MoB (oHToreHes). Craauu sMOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jrymkn). podnenue. Tumnsl npodnenus. OcodeHHOCTH
JpoOIeHusT MIICKOIIUTAIOMINX. 3apOJbIIIeBbIe JTUCTKU (TacTpysinus). 3akiaiaka
OpraHoB M TKaHEH W3 3apoJbIIIEBHIX JHMCTKOB. B3aumHoe BiMsHME wyacTeil
pasBUBAOIIErocs 3apojblma (3MOpHOHANbHAS WHAYKIMSA). 3akiajgka IulaHa
CTPOEHHS >KMBOTHOTO KaK pPEe3yJbTaT HMEpPapXUUYECKHX B3aUMOAEHUCTBUH I'€HOB.
BnusHue Ha SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (AKTOPOB OKpYKAroIen
cpeabl. Poct n pa3Butue xuBOTHbIX. [locTamOpuonanbsubiil epuos. Ilpsmoe u
Henpsimoe pasButue. PasButme ¢ meramopdo3oM y OECHO3BOHOYHBIX H
NO3BOHOYHBIX JKUBOTHBIX. buoormyeckoe 3Ha4eHHE MOPSIMOTO M HEMNPSIMOIO
pa3BUTHS, UX PacIpOCTpaHEHUE B MpHpoze. THMBI pocTa KUBOTHBIX. DaKTOPHI
PEryIsLNU POCTa )KUBOTHBIX U yesoBeka. CTaauu MocTaMOpHOHATIBHOTO PA3BUTHUS
y JKUBOTHBIX U 4eJoBeKa. [lepronbl OHTOTeHEe3a YeloBeKa.

PasmHokeHne u pasBuThe pacreHuid. ['ameroputr um crnopodur. Meiio3 B
JKU3HEHHOM IMKJe pacteHuid. OOpa3zoBaHue Crop B Ipolecce Meknosa.
['amerorene3 y pacteHuil. OIUIONOTBOpPEHHE M Pa3BUTHE PACTUTEIbHBIX
OopraHu3MoB. /[BoilHOE OII0I0TBOPEHHUE Y LIBETKOBBIX pacTeHuil. O6pa3oBaHue U
pa3sBUTHE CEMEHU. MeXxaHU3Mbl PETyISLUN OHTOTeHe3a Y PAaCTEHUN U AKUBOTHBIX

3.2

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHA I'CHCTUKH KaK HAYKH. OCHOBHBIEC T€HETHUYCCKHEC
IMOHATHUS H CHMBOJBLIL. [OMOJOrHMYHEIC XpOMOCOMBI, aJlJICJIbHBIC  I'CHBI,
AJIbTCPHATUBHBIC IIPU3HAKHU, ,Z[OMI/IHaHTHHﬁ u peHCCCHBHLIﬁ IIpHU3HAK, TOMO3UI0Ta,
reTepo3urora, 4ucTas JUHUA, FI/I6pI/IZII>I, T'CHOTHII, ¢)CHOTI/IH. OcCHOBHBIE MCTO/bI
TCHCTUKU! FI/I6pI/I)10J'IOl"I/I‘-IeCKI/II\/’I, HHTOHOFquCKHﬁ, MOJICKYHSIpHO—FCHeTI/I‘-ICCKI/Iﬁ

3.3

Mounorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHens - 3aK0H eTMHO00pa3us
ruOpusioB mepBoro mnokoneHus. IlpaBuno pomuHupoBanus. Bropoit 3akoH
MeHngens - 3aKkOH paclleIIeHUus NpU3HAkoB. LluTosormdeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelBaHus. [ Umores3a 4McTOThl FaMeT.

AHanuzupytolee ckpemyBaHue. [IpoMexyTOUHBIH XapakTep HaclIeJOBaHMUS.
Pacmenienne npu3HakoB IIPU HETIOJTHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeniuBanue. TpeTuil 3akoH MeHnenst - 3aKOH HE3aBUCHMOTO
HacleIOBaHUs  MpHU3HAKOB.  LlUTojOrMueckne  OCHOBBI  TUTHOPUIHOIO
CKpELIMBaHUs.

CueruleHHoe HacnenoBaHue mpusHakoB. Pabotrel T. Moprana. CuerieHHoe
HAaCJIEI0BaHUE TE€HOB, HApyUICHUE CLEIUICHUsS MEXAy TeHaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

['enernka mona. XpoOMOCOMHBIH MEXaHH3M ONpeeNieHUss Moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M reTeporaMeTHBId IOJ. I eHerndeckas
CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue pu3HaKoB, CLETUICHHBIX C ITOJIOM.
I'enoTun kak uenoctHas cucrema. [lieloTpornus - MHOXKECTBEHHOE NIEUCTBUE
resa. MHOXECTBEHHBI ajulenu3M. B3auMonencTBUe HeaJUIeIbHBIX TI'€HOB.
Kommiiemenrapraocts. Onucras. [lonmnmepus

3.4

B3aumoneiictBue reHoruna W cpeasl MpH  (POPMUPOBAHMM  (PEHOTHIIA.
W3menunBoCTh npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE MPU3HAKU. Buabl
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W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACIICACTBCHHAS.

Moaudukaimonnas ~ U3MEHUYMBOCTh. Ponmb  cpenbl B (opMupoBaHHUH
Monu(pUKaMOHHON M3MEeHUMBOCTH. Hopma peakumu npusHaka. BapuarmoHHBIN
psan u BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa Monu(pUKaImOHHON
W3MEHYHMBOCTH.

I'eHoTHIIMUeCKass H3MEHYMBOCTh. CBOMCTBA I'€HOTHIIMYECKONH W3MCHUYHMBOCTH.
Buibl TeHOTUTTHYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.
KoMOuHnatuBHass W3MEHYMBOCTh. Mel03 © TOJOBOM TMpolecc - OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATHBHON N3MEHUYUBOCTH B CO3JaHUU
TEHETUYECKOTO Pa3HOOOpa3usl B Ipeiesiax OAHOTO BH/IA.

MyTauvoHHass W3MEHYMBOCTh. Buabl MyTanui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYLUPOBaHHbIE MyTauuu. SaepHble U
nUTOIUIa3Marnueckue MyTtanuu. CoMaTH4eCcKUe U MoJIoBble MyTanuu. [IpudnHbl
BO3HUKHOBEHMUSI MyTauuil. MyTareHbl W WX BJIUSHHE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MpoIecca. 3aKOH TOMOJOTHYECKHX PsIOB B
HaciencTBeHHoW uaMeHunBocty (H.W. BaBuioB). BHesnepHas M3MEHUYMBOCTh U
HaCJICICTBEHHOCTh

3.5

Kapuotun denoBeka. MexayHapoaHas mporpamma HCCIEIOBaHUS Te€HOMa
YCJIOBCKaA. MGTOIH)I HU3YyUCHUA TCHCTHUKU YCJIOBCKaA: FeHeaHOFquCKHﬁ,
ONMU3HELIOBBIIA, IUTOr€HETUYECKUH, MOMYJIALMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpeMeHHOE onpeeeHre TeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIHPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[1[[P-ananu3a. HacnencreeHHsie 3a00eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0oje3Hn uenoBeka. bone3HW ¢ HACIENCTBEHHOW MPEeApacroiOKEHHOCTHIO.
3HaueHue MCI[HHHHCKOﬁ TCHCTUKHU B MPCAOTBPAICHUN W JICUCHUH I'CHECTUUCCKUX
3a00seBaHui yesnoBeka. CTBOJIOBBIE KIETKU

3.6

JomecTukanust U ceyeKus. 3apoKJICHUE CEJEKIMH U JIOMECTUKALMHU. YUYeHue
H.W. BaBuioBa 0 LEHTpax NPOUCXOXKACHHUS U MHOrooOpasus KyJbTypHBIX
pacteHuil. Ponb cenekuuu B CO3aHUM COPTOB PACTEHUM M MOPOJ JKUBOTHBIX.
Copt, mopoma, mrTamMMm. 3aKOH TOMOJOTHUYECKHX pSJOB B HACIEICTBEHHOU
usMenunBoctu H.W. BaBunosa, ero 3HaueHue Uit CEIEKIIMOHHON pabOTHI.
Metoabl  cenekuuMOoHHOM paboThl. MckyccTBeHHBIH OTOOp: MAacCOBBIM U
WHAVBUAYaNbHBIA.  OTanmbl ~ KOMOMHAIIMOHHOM  celekuuu.  McmeiTaHue
npou3BoaUTeNed MO TOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIICHKH
¢dbeHoTHIIa TOTOMCTBA M OTOOP 0 T€HOTUITY ¢ ToMolIIbio ananu3a JIHK.
HckyccTBeHHBINM MyTareHe3 Kak METOJl CeNIEKIIMOHHON paboThl. PagnanmonHsiii n
XUMHYECKUI MyTareHe3 KakK HWCTOYHMK MYyTalluil y KyJIbTYpHBIX (opm
opranu3moB. Mcronb3oBaHWE TEHOMHOTO PEAAKTUPOBAHHS W METONIOB
pexomOuHaHTHBIX JIHK a7s momyueHust HICXOMHOTO MaTepuana sl CeNeKIIUH.
[Tonyyenue nonumion1oB. BHyTpuBHaoBas rubpuauzanus. binskoponcTBeHHOE
CKpelIMBaHue, Wi HHOpuANHT. HeponcTBeHHOE CKpeliMBaHue, Wil ayTOPUANHT.
I'eTeposuc u ero mpuunHbl. Mcronb3oBanue rerepo3uca B cenekuun. OTaaneHHas
rubpuamzanus. [Ipeogonenne Gecruionus MeXBUAOBBIX THOPUAOB. JlocTHKEeHUS
CEJIEKIIMM PACTEHUN U KUBOTHBIX

3.7

OOBeKThI, UCTI0NIb3yeMbIe B OMOTEXHOJIOTHH, - KIIETOYHbIE U TKAHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, MX XapaKTEepUCTHKA. TpajuiMoHHas OMOTEXHOJOTHS:
xjie0oneyeHre,  IMOJNlydeHUE  KHUCIOMOJIOYHBIX  MPOAYKTOB,  BHUHOJEJHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTbI MUKPOOHMOIOIMYECKUX TEXHOIOTHM.
[TpousBoacTBo  Oenka, aMHUHOKHCIOT UM  BHUTaMHUHOB. McKyccTBeHHOE
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OIUIOAOTBOPEHUE. PEKOHCTpYKIMsl SHULEKIETOK W KIOHUPOBAHHWE IKUBOTHBIX.
Mertoa TpaHCIIaHTALMH SAEP KIETOK.

XpoMOCOMHass M TEHHas WHXeHepus. VICKycCTBEHHBIII CHUHTE3 TIeHa U
KoHCTpyupoBanue pexkoMOuHaHTHBIX JIHK. JlocTukeHuss W MEpPCIEKTHBBI
XpPOMOCOMHOW ¥ TE€HHOM UWHXeHepuu. MeauuuHcKkue OHMOTEXHOJIOTHH.
Hcnonp30BaHKuE CTBOJIOBBIX KJIETOK

Cucrema 1 MHOrooOpasue OpraHn4ecKoro Mupa

4.1

buonorudyeckoe  pazHooOpasue  opranuzmMoB.  CoBpeMEHHass  cucTeMa
opranuyeckoro Mupa. IlpuHnunsl knaccupukanuu opraHu3MoB. OCHOBHBIE
CHCTEMAaTUYEeCKHUE TPYIIIIbI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHMSI U KU3HEIEATEIbHOCTH OAHOKJIETOYHBIX OpPraHHU3MOB.
bakrepuu, apxeu, OIHOKJIETOUHbIE I'pUOBI, OAHOKJIETOUYHBIE BOAOPOCIH, JIPYyrHe
npotuctsl. KononuanbHble opranusmbl. J[BukeHHE OHOKIETOYHBIX OPIaHU3MOB:
ame0ouIHOE, )KTYTUKOBOE, PECHUYHOE. 3alUTa y OJAHOKJIETOYHBIX OPTaHU3MOB.
Pa3apaxuMoCTh y OTHOKJIETOUHBIX OPraHU3MOB. TaKCHUCHI

4.2

MHorokiieToyHble pacTeHus. B3auMocBs3b 4acTeit MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, opraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusM Kak
eauHoe 1enoe. Tkanu pacreHuid. TUIbI paCTUTENBHBIX TKaHEH: 0Opa3oBaTebHasl,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOEHUS,
(bYHKIMI U pacmoiokeHusl TKaHEH B OpraHax pacTeHHi

4.3

BereraruBHbIE U TeHEpAaTUBHBIE OpraHbl pacTeHU. PYHKIIMM OpPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. /[Bm>keHuE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U
HacTuu. llomomenue BOIbBI, YIIEKHUCIOrO ra3a M MHUHEPAIbHBIX BELIECTB
pactenusimu. Jlpixanue pactenuid. Juddysus razoB yepes MOBEpXHOCTh KIETKH.
TpancnoprHble cuctemsl pacTeHuil. Bbigenenue y pacreHuid. 3amura y
MHOTroKJIeTOuHbIX pacTeHuid. Kyrtukyna. CpeacrtBa macCUBHOM M XUMHUYECKOH
3aIUThl. ODUTOHLIUIBL.

PazapaxkuMocTe M perymsnus y OpraHu3MoB. Pa3apaknmMoCTh M peryisnus y
MHOT'OKJIETOYHBIX PaCT€HUH. POCTOBBIE BEIIECTBA U UX 3HAYCHUE

4.5

MHorokyieToysble  KUBOTHblE. B3anMOCBA3b  4YacT€l  MHOTOKJIETOYHOIO
opranusma. TkaHHM, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOTO OpraHHu3Ma.
OpranusMm kak enuHoe nenoe. ['omeocrtas. TkaHM )KMBOTHBIX M 4Y€JIOBEKa. THIIBI
JKUBOTHBIX TKaHEH: SMUTeNHalibHasi, COEAMHMTEIbHAs, MBbIIIEYHAs, HEpBHAs.
Oco6eHHOCTH CTpoeHus, GYHKIUI U pacIoIOKeHHs TKaHEe! B OpraHax >KUBOTHBIX
U YeJIoBeKa

4.6

OpraHbl U CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMN OPraHOB U CHCTEM OpPTaHOB.
Omnopa Tena opraHu3moB. CKeneTbl OAHOKJIETOUYHBIX M MHOTOKJIETOYHBIX
KUBOTHbIX. HapyxHblil U BHyTpeHHU ckeneT. CTpOE€HHE U THUIBI COEAUHEHUS
KOCTEH.

HBI/I)KCHI/Ie MHOT'OKJICTOYHBIX JKHUBOTHBIX. HI/ITaHI/Ie JKHNBOTHBIX. HI/ITaHI/Ie
MO3BOHOYHBIX KUBOTHBIX. /[pixaHue kuBOTHBIX. KoxkHOe apixanue. YKabepHoe u
JIETOYHOE JbIXaHUE.

JpixaHue TO3BOHOYHBIX >KUBOTHBIX. ODBOJIIOIMOHHOE YCIOXKHEHHE CTPOECHUS
JICTKUX ITO3BOHOYHBIX >XHWUBOTHBIX. HBIX&TGJ'ILH&SI CUCTECMaA 4YCJIOBCKA. MexaHI/I3M
BEHTWISALIMM JIETKUX Yy MNOTHI U MJIEKONMMUTAIOUIMX. TpaHCIOPT BELIECTB Yy
OpraHu3MoB. TpaHCHOpPT BelECTB Yy JKHMBOTHBbIX. KpOBEHOCHas cucrema u ee
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opranel. KpoBeHOocHas  cucTeMa  NO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpPOBOOOpAIIEHUsI. DBONIOIMOHHBIE  YCIIOXKHEHUSI CTPOCHHUS KPOBEHOCHOM
CHCTEMBl M03BOHOYHBIX XMBOTHBIX. BblieneHue y opranusmoB. Bobiaenenue y
*KHUBOTHBIX. COKpaTuTenbHble Bakyosnu. Opransl BeiaeneHus. CBs3b MOJIOCTH Tena
C KPOBEHOCHOM M BBIJECIUTEIbHONM CHUCTEMaMHu. BblneneHue y IO3BOHOYHBIX
KHUBOTHBIX. 3aIllMTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKPOBBI M MX IPOU3BOTHBIE.
PazapaxuMocCTh M peryisinus y opranu3MoB. Pa3pakuMocTh y OJHOKIECTOYHBIX
opranu3MoB. Takcucel. Pa3npaXuMoOCTh H peryisiiusg y MHOTOKIJICTOUHBIX
pacteHuil. POCTOBbIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u peduiekTOpHas peryisluus y MHOTIOKJIETOYHBIX >KHBOTHBIX.
HepBHas cuctema u ee OTJelbl. DBOIIOIMOHHOE YCIOKHEHHE CTPOSHHSI HEPBHOM
CHCTEMBI y KUBOTHBIX.

Pazpaborka amroputmMoB W mporpamm i 3(QQEeKTUBHON (HYHKIMOHATHHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTa0OJOMOB
MHUKPOOPTIaHU3MOB, PACTEHHIA, )KUBOTHBIX M YEJIOBEKA

OpFaHI/ISM YCJIIOBCKA U €I'0 31I0POBLE

5.1

Opranel ¥ cucTeMbl OPraHoB uyenoBeka. OTAebl FOJIOBHOTO MO3ra IIO3BOHOYHBIX
KHUBOTHBIX. Pedriexc u pednexropHas nyra. be3ycioBHble U yCIOBHBIE PeIIEKCHI.
['ymopanbHas perymsauus M OSHIOKPHUHHAs CHCTEMa JKHBOTHBIX W YEJIOBEKA.
JKenespl DSHIOKPMHHOM CHUCTEMBI M HX TOPMOHBL. JlelicTBME TOPMOHOB.
B3auMocCBs3p HEpBHOM M HSHAOKPUHHOW cucCTeM. [umoramamo-runodusapHas
cucrema. Pecduexc u pednexropHas ayra. besycinoBHbIe 1 ycI0BHBIE PE(IEKCHI
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3amura opranu3ma ot Oonesnei. MimmyHHas cucrema denoBeka. KieTtounslil u
TYMOpAJbHBIE UMMYHHUTET. BpoxkIeHHBIH, NpuoOpeTeHHBIH crenuduueckuii
uMMyHUTET. Teopust kioHanbHO-celeKTuBHOrO mMmyHutera (II. Dpmux, ©.M.
bepner, C. Tonerasa). BocnanurenbHbie 0TBETHI OpraHU3MOB. Poib BpOXKI€HHOTO
MMMYHHTETA B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUM

53

KpoBeHocHast cucrema u ee opranbl. Ceplue, KpOBEHOCHBIE COCYAbI U KpPOBb.
Kpyru kpoBooOGparienus. Pabora cepana u ee peryasus

54

Jpixanue yenoBeka. Jnddysus ra3oB yepes MoBEpXHOCTh KIETKH. J[pIxarenbHas
cuctema 4ejoBeka. JlpIxarenbHass MOBEPXHOCTb. Perymsiuus  apIxaHwusl.
JpIxaTenbHble 00BEMbI

5.5

HI/II_I_IeBapI/ITeJ'ILHaH CHUCTCMa 4YCJIOBCKA. OTI[CJ'IBI MMUIICBAPUTCIIbHOTO TpaKTa.
HI/IHIGBapI/ITCJ'IBHBIG KCJIC3BbI. BHYTpI/IHOJ'IOCTHOG u BHYTPHKIICTOYHOC
MUIICBAPCHUC

5.6

IToxpoBel u ux mnpousBoxHble. Oprasbl BbiaeneHus. llouku. CrtpoeHue n
¢yHKkMOHUpOoBaHue HeppoHa. OunbTpanus, ceKperus 1 00paTHOE BcachlBaHUE
KaK MEXaHU3MbI paboThl OpraHoB BeleseHus. OOpa3oBaHUE MOYH Y YETIOBEKa

5.7

HBI/I)KCHI/IG YeJIOBEKa: MEIMIeuHas cucreMa. CkelleTHBIE MBIIINObLI 1 HUX pa60Ta.
CTpOCHI/IC M TUIIbI COCANHCHUA KOCTeM

Teopml SBOIIOIMM. Pa3BuUTHE KU3HU HA 3emite

6.1

OpomonnonHas teopus Y. lapsuHa. [Ipennoceiki BOSHUKHOBEHUS JapBUHU3MA.
JKu3Hb n HayuyHas aestenbHOCTh Y. J[apBHHA.
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JBmxymme cuibl 3Bosmonuu BuaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTb
pasMHOXKEHHsSI OpPraHM3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN 1 UCKYCCTBEHHbII 0TOOD).

Odopmnenne cunterndeckoir Teopun sBomtoruu (CTI). HelttpanbHas Teopus
sBotony. CoBpeMeHHas 3BOJIIOLIMOHHAs OMOJIOrHsl. 3HaU€HUE HBOJOLMOHHON
TeOpHH B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[Tomynauus kak 3yeMeHTapHas enuHuua 5Bojouud. COBpPEMEHHBIE METObI
OLICHKM TeHETUYECKOro pa3HooOpasus M CTPYKTyphl mnomynsiuuid. M3meHeHue
reHoQoHa TOMYJSIIHUUA KaK 3JIEMEHTapHOE HBONIOIMOHHOE SBICHHE. 3aKOH
reHeTudeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHbIe (PAKTOPHI (IBUKYIINE CUIIBI) ABOJTIOIMHA. MyTaIlMOHHBIN MPOIECC.
KomOunatuBHas u3MeHYMBOCTh. Jlpelid TeHOB - ciydailHble HEHAIpPaBJICHHBIC
U3MEHEHHUsI 4acToT ayvieneil B momymsauusax. D¢pdexT ocHoBarens. Murpauuu.
Wzonsauust nomynsinuii: reorpaduyeckas (IpOCTpaHCTBEHHAs), OHOIOrHYEcKas
(penponyKTUBHAas).

EctectBennsiii oTrOop - HampaBistommii  Qaxtop sBomonun.  Dopmbl
€CTEeCTBEHHOro 0TOOpa: ABWXKYIIMM, CTAOMIM3UPYIOIIMH, pa3pbIBAIOILINN
(mu3pynrtuBHbIi). [TonoBoii oTOOp.

[IprciocoOneHHOCT, ~ OpPraHU3MOB ~ KaK  pe3yJapTal  MHUKPOIBOJIIOLMH.
BosHukHOBeHHE — mpucnocobneHudt y  opraHuzMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOienuil y opranu3smMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupooOpasoBaHue Kak pesynbTar
MUKPO3BOIIONMH. M3omsamus - kiaodeBoi ¢akrop BumooOpazoBanusa. Ilytu u
crocoObI BH1000pa30BaHUS: ajuionaTpuuecKoe (reorpaduyeckoe),
CHUMITaTPUYECKOEe  (DKOJIOTHYECKOE), "MraoBeHHOe" (monmumuIouIMU3aIus,
rubpuan3anys). J1IuTenbHOCTh IBOTIOIUOHHBIX TPOIIECCOB.

MexaHu3Mbl POPMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpA3HsL.

Posip »BOMIOLIMOHHOI OMONIOTMU B pa3pabOTKe HAyYHBIX METOIOB COXPaHEHHS
O6uopazHooOpa3uss. MUKpPOIBOMIONUS U KOIBOJIOIUS TMAPA3UTOB U HMX XO3SEB.
MexaHu3Mbl GOPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTUKAM M CIIOCOOBI OOPHOBI
C Hel

6.3

Mertoapl M3ydyeHUs Makpod3BoJtoLuH. IlaneoHToNOrMYeCKne METOAbI M3yUYeHHS
sBostounu. [lepexonupie GopMbl U HUITOTEHETUYECKUE PSIIBI OPTaHU3MOB.
buoreorpadudeckne MeToasl u3yueHus sBostolun. CpaBHeHue (Giopbl U GayHsl
MaTEPHUKOB M OCTPOBOB. buoreorpadguyeckue odbnactu 3eminn. Buasi-sHuemMuku u
PETTUKTHI.

OMOpPHOIOTHYECKHE U CPABHUTEIBbHO-MOP(OIOTHUYECKHE METOAbl H3y4EHHUS
aBOJIOLMU. [eHeTHueckne MeXaHU3MBbl 3BOJIOLUM OHTOI€HE3a W IOSIBICHUS
HBOJIIOLIMOHHBIX ~ HOBILECTB. [ OMOJIOTMYHBIE M  AQHAJIOTMYHBIE  OPraHBbI.
PynuMenTapHble  opranbl M araBu3Mbl.  MoOJEKyIsIpHO-T€HETHYECKHUE,
OMOXMMHMYECKHE M  MareMaTHYeCKHe  METOAbl  W3YyYEHHUS  DBOJIIOLMH.
I'omonornynbsie reHbl. COBpeMEHHBbIE METO/bI MOCTPOEHUS (PUIOTeHEeTHUECKUX
JEPEBbEB. XPOMOCOMHBIE MyTallMU U 3BOJIFOLMS TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (TIpaBWja) ABOMIONKK. HeoOpaTuMocTh HSBONIOIUN.
AnantuBHas paauanys. HepaBHOMEpHOCTb TEMITOB 3BOIOIUU

6.4

Hayunble runoressl NPpOUCXOKISHUS )KU3HU Ha 3emiie. AOHOTeHe3 U MaHCIIEPMUS.
JloHayuHble TpPEACTABICHUS O 3apOXIAECHUM JKU3HU (KpealroHusMm). l'umoresa
ITOCTOSIHHOTO CaMO3apOKJICHHUs )KU3HU U ee onpoBeprkeHue onsitamu @. Penu, JI.
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Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.
OcHoBHBIE 3Talnbl HEOpraHWuyeckoW 3Bomtonuu. IlnanerapHas (reosornueckas)
3BOJIIOLIMSL. XUMHUUYECKas BOJTIOIUS. AOMOTEHHBIN CUHTE3 OPraHUYECKHUX BEIECTB
u3 Heopranndeckux. Oneir C. Musuiepa u I. FOpu. O6pa3zoBaHue moimmMepoB u3
MoHoMepoB. KoamnepBarnas runore3a A.M. OnapuHa, rumore3a NEPBUYHOIO
OynpoHa JIx. XonaeiiHa, renetndeckas runoresa [. Memnepa. Pudosumsr (T. Yek)
u runote3a "Mupa PHK" V. 'mn6epra. ®opmupoBanne MmeMOpaH U BOSHUKHOBEHHUE
IIPOTOKJIETKH.

Hctopus 3emsn U MeToapl ee u3ydeHus. lMckomaemple OpraHMYeCcKUe OCTATKH.
['eoxpononorust u ee Meroapl. OTHOCUTENbHAS U aOCOJIIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHonOruueckas nKaua: 30Hbl, 3pbl, HEPUOJIBI, STOXH.

HauanbHble 3Tanbel opraHndeckoil sBononuu. [losBaeHne u 3BONIONUS MEPBBIX
KJIETOK. OBoitouusi Merabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JKOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT MEepPBhIX Ha 3eMiie COOOIIECTB.
Crpomatonutsl. [IpokapuoTsl U 3yKapHOTBHI.

[TpoucxoxaeHne SykapuoT (CUMOHOTreHe3). DBOIIOIUOHHOE MPOUCXOKICHUE
BUpycoB. IIpoucxokJeHue MHOTIOKJIETOUHbIX OpraHu3MoB. Bo3HHKHOBeHME
OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPTaHU3MOB.

OcCHOBHBIE JTanbl HBOJIOIUHM BBICHIUX pacTeHuil. OcHOBHBIE apomMop(do3b
pacteHuii. Bbixon pacteHuii Ha cymy. [losiBneHue CHOpOBBIX pacTeHUU U
3aBoeBaHne uMHU cymH. CemeHHble pacTeHus. lIpoucxoxaeHne IBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tamnbl SBOJIOUUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
JKUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHHE COBPEMEHHBIX
tunoB. [lepBrie XopaoBbIe KUBOTHBIE. JKU3HD B BOZE. DBOMIOIMS [103BOHOUYHbIX.
[Tpoucxoxaenne ambubuii u pentuinid. [IpoucxoxnaeHrne MIIEKONMUTAIOIIUX H
nturl. [lpuHnun ximrodeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 0 3paM U Mepuojam: apxei, IpoTepo30il, naneo3oi,
Me3030, KaiHO30M. OOIas XapakTepUCTHKa KIUMara M Te0JOTHYECKUX
npoueccoB. [losBneHne 1 paclBeT XapaKTepHbIX OPraHU3MOB. YIIe00pa3oBaHue:
€ro yCJIOBHS U BIMSHUE HA Ta30BbII COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHMSI - HKOJIOTHYECKHE Kpu3uchl mpouuioro. Ilpuumnsl u
CJEICTBHSI MAacCOBBIX BbIMHpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3UC, €r0
0COOEHHOCTHU

6.5

Pazngensr m 3amaum  anTpomosyoruu. Metoasl aHTponoioruu. CTaHOBIEHUE
MPEICTABICHUIN O TPOUCXOKICHUH ueroBeka. COBpEMEHHbIE HayYHbIE TEOPUH.
CXoncTBO 4enoBeKka € JKMBOTHBIMU. CHUCTEMATHUECKOE TOJIOKEHUE YeIOBEKa.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKAa C  JKMBOTHBIMU:  CPAaBHHUTENIBHO-
MOpQoJIOTUIECKuE, AMOPHOTIOTUYECKHE, (hbU3UOTOTO-OMOXUMHUYECKHUE,
noBegeH4Yeckue. OTIuYMs YelloBeKa OT KUBOTHBIX. [IpAMOX0XKI€HHE 1 KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CHCTEMBI.

JBuxyue cuibl ((hakTopbl) aHTPONOreHe3a: OWOJIOTHYECKUE, COIHalIbHBIE.
CooTHoIIeHEe OMOIOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTAIMM AHTPOIIOTeHE3a. ABCTPAJIONMUTEKH - IBYHOTHE MIPEIKH JIFOJIEH.
YennoBek yMeblid, IEPBbIE U3TOTOBIECHUS OpyAUl Tpyaa. UenoBek npsaMOoXOoasIun
Y TIEPBBIN BBIXOJ JIFO/IEH 3a Tipeneibl Adpuku. UenoBek reinens0eprekuii - o0mui
MPEJOK HEAHAECPTAILCKOTO YEJIOBEKAa M 4YeJIIOBEKAa pasyMHoro. Yemnosek
HEAHAEPTAIBCKUI KaK BHJl JIIOJEH XOJOJHOIO Kiumara. YermoBeK pa3yMHBIN
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COBPEMEHHOT0 THMAa, JICHUCOBCKMN 4YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a
npenenamMu AQpUKH.

OBOMIONHUS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBbIH OTOOpP B MOMYJISAIMAX
yejoBeKka. MyTalMOHHBIA nporecc u noaumMopdusM. [lomynsinuoHHbIE BOJIHBI,
npeiid reHoB, murpanus U "¢ ekt ocHoBares" B MOMYJIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [lonstue o pace. bonbimme pacel:  eBporneouaHast
(eBpa3uiickasi),  aBCTpaJio-HErpouaHas  (PKBaTOpuaibHasg), MOHTOJIOUHAS
(a3marcko-amepukaHckas). Bpemsa u myTH paccelieHus 4elloBeKa IO IUIaHETE.
EnunctBo  uenoBeyeckux pac. HayuHas HECOCTOSTENBHOCTh — pacu3Mma.
[TprcnocoOIeHHOCTh YeNnoBeKa K pa3HbIM YCJIOBUSM OKpY’KAaroIIeH Cpebl.
Bnusinue reorpaduueckoit cpensl u npeiipa reHoB Ha Mopdonoruro u
(HU3U0IOTHIO YeTTOBEKA

7 DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHU

7.1 Paznensl u 3a1aun sxonoruu. CBsA3b SKOJIOTHH C JPYTUMU HAyKaMHU.
Meronel skonoruu. I[loneBble HaOmoaEHUA. DKCHEPUMEHTHI B  IKOJOTHU:
OpUpPOIHBIE W JiabopaTopHble. MojenupoBaHue B JKOJIOTHH. MOHUTOPUHT
OKPYKAOIIeH CPe/bl: JTOKATbHBIN, PETUOHAIBHBIA U TII00ATEHBIN

7.2 Okonoruueckue (pakToppl M 3aKOHOMEPHOCTH HUX jaedcTBus. Kiaccubukarms

9KOJIOTMYECKUX (aKTOpoB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIOTE€HHBIE.
OOme 3aKOHOMEPHOCTH JACUCTBHUS dKojormueckux Qaxropos. [Ipasmio
munumyma (K. [mpenrens, FO. JInbux). TonepanTHOCTb. DBpHUOUOHTHBIE H
CTEHOOMOHTHBIE OPraHU3MBI.

Aluornueckue ¢axrtopbl. CBeT Kak 3Kojlorudeckuil gaxrop. [leiictBue pasHbix
YYaCTKOB COJIHEYHOTO CIIEKTPa Ha OPTraHU3MbI. DKOJIOTHYECKHUE TPYIIIBI PACTCHUI
U ’KMBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUrHaNbHas poiib cBeTa. POTONEPUOIU3M.
Temneparypa kak odkomormdeckuii (akrop. [leiictBue Temmeparypsl Ha
opranusmsl. [ToHKHUIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonormdeckuil ¢akrtop. Ilpucrnocobnenus pacteHuil K
noj/iepKaHuio BogHoro Oamanca. Knaccuduxamusi pacTeHUi O OTHOIIEHUIO K
Boje. [Ipucnocobnenus )KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEKUMA.

Cpensl oOMTaHHMS OpPraHWU3MOB: BOJHAs, HA3eMHO-BO3/IYyIIHAs, ITOYBCHHA,
[TyOMHHAs — TOJANOYBEHHAs, BHYTpUOpraHusMeHHas. Dusnko-xumuyeckue
0ocoOeHHOCTU cpell oOuTaHus opraHu3MoB. llpucnocoGneHusi opraHu3MoB K
KHU3HH B pa3HbIX Cpeax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOIUYHBIE
putMbl. [IpucnocoOneHHOCT, OpPraHU3MOB K CE30HHBIM HW3MEHEHMSIM YCIOBUH
KHU3HH.

XKuznennsie popmbl opranusmoB. [loHsTHe 0 >xu3HeHHON (Qopme. KuzHeHHbIE
(GopMBI pacTeHUWl: NepeBbs, KYCTapHUKH, KYCTApHWUYKH, MHOTOJIETHHE TPaBHI,
OfIHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX: TUAPOOHMOHTHI, T€OOMOHTHI,
a’poOnoHTEL. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

Bbuotnueckue ¢axropbl. Buasl OGHOTHUECKHX B3aUMOAEHUCTBHIM: KOHKYPEHLHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapa3suTusm, Koorepanus, MyTyallu3M,
KOMMEHCaIU3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMopencTBug  (Tommueckue, (Gopuueckue, ¢padbpuyeckue). 3HAUCHHE
OMOTHYECKMX B3aMMOJCHCTBUN JJs CYyIIECTBOBAaHUS OPraHU3MOB B Cpefie
obutanus. [IpUHIMIT KOHKYPEHTHOTO NCKITFOUSHHSI
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7.3

OKOJIOTMUYECKUe XapaKTepUCTUKHU momynauuu. Ilomymsiuusa kak Ouonorudeckas
cucreMa. Poib HEOIHOPOAHOCTH Cpenbl, GU3NUECKUX OapbepoB U 0COOEHHOCTEH
O6uosioruu BUJOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYphl MOMYJIALUH.
OcHOBHbBIE TOKa3aTead MOMYJSLHUUA: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas U
I10JIOBAsI CTPYKTYpa, pO’KIaEMOCTb, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD, MUTPALIMS.
Oxosioruyeckass CTpykrypa mnonyasiuuu. OLleHKa YHCIEHHOCTH IOIYJISILUM.
JluHamyKa NOIyIsUM U €€ PEryiasuus. bUOTHYeCKUi NMOTEHLUAN IOMYJISLHH.
MogenupoBanne OUHaAMHUKUA —nomynsuuud. KpuBble pocTa  4HMCIEHHOCTH
nonynsaunu. Kpusble BbDKUBaHUS. Perynsuusi 4MciI€HHOCTH HOMYJSALUN: pOJb
(hakTOpOB, 3aBUCSIINX U HE 3aBUCSIIUX OT IVIOTHOCTH. DKOJIOTHYECKHE CTPAaTEru
BUJI0B (1- u K-cTparerun).

[TonsiTue 06 KOIOrMYECKON HUIIE BUA. MecTtooOuTanue. MHOroMepHasi MOJIeI b
skosornueckod Humm Jx.M. XaruumHcona. Pa3Mephl 3KOJOTMYECKOM HHIIU.
[ToreHnnanbHas U peaJn30BaHHAs HUILN.

Bun xak cucrema nomnynsuuil. Apeasisl BU10B. BUbl U MX )KM3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTHU IOBEICHHS U MUTPALUi KUBOTHBIX. bUojorndyeckue MHBazuu
YyXKEPOJIHBIX BUJIOB

7.4

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u MexAy
opraHu3Mamu B OuoIieHo3e. JKocucTeMa Kak oTKkpeitas cucrema (A.Jlx. Tercnn).
OyHKIMOHATIbHBIE OJTIOKHM OPraHU3MOB B 3KOCUCTEME: MPOIYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpopuueckue ypoBHU. Tpoduueckue menu u ceT. AOMOTHICCKUE
6moxu skocucteM. [1ouBel U UITbl B 3KOcHUcTeMax. KpyroBopoT BelecTB U MOTOK
SHEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNd SKOCHUCTEMBbl. buomacca v MpOIyKIus. DKOJIOTUYECKUE
MMpaMUIbI YUCesl, OMOMaCChl U SHEPTUH.

HampaBnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB - CyKlleccuu. [lepBuuHbie U
BTOPUYHBIE CYKIECCUHM W HX MPUYUHBL. AHTPONOTeHHBbIE BO3IEHCTBUS Ha
cykueccuu. KimmmakcHoe coobmiecTBo. bruopaznooOpasue u mogHoTa KpyroBopoTa
BEIIECTB - OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupogHbie HSKOCUCTEMBI. AHTPOIMOTEHHBIE HKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuuns Mex1y aHTPOIIOI€HHBIMUA U TPUPOIHBIMH 3KOCUCTEMAMU.
VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoskocucteM. ['opozackas ¢iopa u
dayna. CuHaHTponH3aIys ropojackor (ayHsl. bruonoruueckoe u X03sIiICTBEHHOE
3HAUEHHE arpod’KOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (hOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B SKOCUCTEMAX.

ITepeHOC 3HEPrUM M BEWIECTB MEXKIY CMEXKHBIMH 3KOCUCTEMAMH. YCTOWYHUBOCTH
OpraHM3MOB, TMONYMSALUUA M OSKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JECHCTBUI

7.5

buocdpepa - oOmennanerapHas oOojouka 3eMid, TIJ€ CYIIECTBYET WM
cyliecTBoBasia Jku3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocgeps! u ee coctas. JKuoe BeriecTBo OMochepsl ¥ €ro GyHKIUH.
3aKOHOMEPHOCTH CcylecTBOBaHUs Ouocdepsl. OcobeHHOCTH OHochepbl Kak
ro6ansHOM 3kocucTeMbl. JlnHaMuueckoe paBHoBecHe B 6nochepe. KpyroBopotst
BEIIECTB U OMOTeOXMMHUYECKUE IIUKIIBI (YIieposa, a30Ta). PUTMUYHOCTD sIBIEHUMA
B Onocdepe.

3onanbHOCTh OMocdepsl. [Tonarue o Ouome. OCHOBHBIE OMOMBI CyIIU: TyHApa,
XBOWHBIC JIeCa, CMEMIAaHHBIE W IIHMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBHI,
MYCTBIHU, TPOIHMYECKHUE JIECa, BEICOKOropbs. Kilmmar, pacTuTenbHbINA U dKUBOTHBIH
MUp OMOMOB CYIIH.
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CtpykTypa U (YHKIHS JKHBBIX CHCTEM, OIIEHKAa MX PECypCHOrO HOTEHIHAla U
O6uochepHbIX QyHKIHUI

7.6 DKOJIOTHUECKUE KPU3KCHI U UX MpUYUHBL. BozzneilicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOIHOM CpEJibl.
Oxpana BogHBIX pecypcoB. Pa3pymienne nouBbl. OXpaHa ITOYBEHHBIX PECYPCOB.
M3MeHeHue Knumara.

AHTpPOIIOT€HHOE BO3/CHCTBHE HA PACTUTEIbHBIM M JKMBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO M XKMBOTHOIO Mupa. OCHOBHBIE IPUHLUIBI OXPAHBI MPUPOLIBI.
Kpacubie kauru. Oco6o oxpansiembie npupoansie reppuropuu (OOIIT).
borannueckue capl ¥ 300J0THYECKUE TAPKH.

OcHOBHbIE MPUHLMIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA U IMPHUPOJIBI.
PanyonanbHOe  NPUPOAOINOIB30BAHME M COXpaHEHHE  OMOJIOrMYECKOro
pa3zHooOpasus 3emiu

4. OFBEM YYEBHOI'O ITIPEJMETA U BUJIbl YYEEHOM PABOThHI

Bua y4eOHoii padoThI 0O0BeM B yacax
O0beM yueOHOIO npeamera 34
B TOM YHCIIC:
OCHOBHOE COJIep>KaHHE: 30
— VYpok 24
— JlaGopaTopHble 3aHATHS 4
— IlpakTnueckue 3aHATHA 2
[IpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COJIEPKaHUE (COAEpKaHNE 4
MPUKJIAIHBIX MOJTyJIEH):
- Ypok 2

— JlaBopatopHble 3aHATHSA -

— IlpakTnueckue 3aHATHS 2

CamocrositenbHas pabora (Bcero) -

IIpome:xxyTounas arrecrauus B ¢popme 1udpepeHuaIbLHOTO -
3a4yera




5. TEMATUYECKOE ILNIAHUPOBAHUE YYEBHOI'O ITPEJIMETA BUOJIOTUSI (BA30BBIil YPOBEHD)

) HaumenoBanue
l']l\jl;l pasienon 1 Tem | OGbem Cojepxanne yueoHOTo MaTepnéma 1 (POPMBI OPTraHU3AIMH JEATENLHOCTH o ;
00yuaoIuxcs CHOBHBIE BH/IbI IEATEIHLHOCTH 00yYaI0MUXCs
yueOHOro 4acos y u AR y u
npeamMera
Tema 1. buosiorusi Kak Hayka.
1.1 | Buonorus B cucreme 2 Ypoxk
Hayk. MeTozbl . 1. | Buonoruss kak Hayka. CBs3b OHONOTMM C  OOIIECTBEHHBIMH, | PAacKpBIBATL COJNEPXKAHHE TEPMHUHOB M MOHATUH: HAy4HOE
HO3HAHMA HKUBOU TEXHUYECKMMU M JPYTMMM E€CTECCTBEHHBIMH HayKamu, (Guiuocopuel, | MUPOBO33pEHUE, HAyyHas KapTHHA MHUpa, HAYYHBIH METO,
HpUPOABIL OTHKOM, O3CTETMKOW u mpaBoM. Pone Guonorud B (DOPMHUPOBAHWM | TMIOTE3a, TEOPUs, METOABI WCCIEIOBAHHA. XapaKTepU30BaTh

COBPEMEHHOW Hay4JHOIl KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HayK.

MeTonpl TO3HAHUS JKUBOW TPHPOIHl (HAaONIONEHWe, SKCICPUMEHT,
OIIMCaHueE, HM3MEpeHue, KIaccu(uKaIus, MOJICITIPOBAHHE,
cratucTHdeckas 00paboTKa JaHHBIX).

JemoHcTpauuu:

Ioptpetst: Y. Hapeun, I'. Mennens, H.K. Konbuos, . Yorcon u O.
Kpuxk.

Tabmauie! 1 cxembl: "MeTobI MO3HAHUS YKUBOM MIPUPOIH".
[Mpaktuyeckas padora N 1. "Mcnonb3oBaHue pa3iIW4HBIX METOJOB MPHU
N3y4YEHUH OMOJIOTHYECKUX 0OBEKTOB".

OMOJIOTHIO KaK HAYKY, €€ MECTO U POJIb CPEIU APYTUX €CTECTBEHHBIX
HayK. [lepeunmcnsare pa3gensl OHWOIOTHHM B COOTBETCTBHE C
o0OBeKTaMH  W3ydeHHWs.  Has3piBaTh  BakKHEHIIME  OTpacid
OmoIorNYecKUX 3HAHUN U 3a1a4H, CTOsIIHE Tepen ononorueit XXI
B. PackpbiBath copeprkaHie TEPMUHOB U MOHITHN: HAYIHBIH METO/,
METOJIbl HCCJIEOBaHMs. XapaKTepU30BaTh OCHOBHBIE METOJbI
MO3HAHUS KUBOW MPHUPOIBI: HAOIOICHHE, SKCIICPUMEHT, OIIHCaHUE,
HU3MEPEHHUE, KIaCCHU(PUKAIKSA, MOJACIUPOBAHUE, CTATHCTHYCCKAs
00paboTKa TaHHBIX

Tema 2. ’)KuBble cucre

MbI 1 UX OpraHm3anus.

2.1

Bbuonornueckue
CHUCTEMBI, IPOLIECCHI
U UX U3yYEHUE

2

Ypok

2. | XKuble cuctembl (OMOCHCTEMBI) Kak NpeAMET H3yYeHUs Owoyoruu. | PackpelBaTh conepkaHHE TEPMHUHOB W TOHATHH: CHCTEMa,
OTnu4ne )XUBBIX CHCTEM OT HEOPTaHHMYECKON TPUPOJIBL. Omoyornveckass CHCTEMa, JJIEMEHTB CHCTEMBI, CTPYKTypa
CpoiicTBa OmocHCTEM H WX pa3HooOpa3me. YPOBHH OpraHU3aliH | OMOCHCTEMBI, CBOWCTBA JKHBBIX CHCTeM, OOMEH BCIIECTB,

OMOCHCTEM: MOJICKYJIAPHBIHM, KICTOYHBIH, TKAHEBBIH, OpraHU3MEHHBIN,

MOMyJIAIUOHHO-BUIOBOH, ~ JKOCHCTEMHBIN  (OMOTeOoleHOTHYECKHil),
OuochepHbIil.
JemMoHcTpamuu:
Tabmuuer u  cxembl: "OCHOBHBIE TpHU3HAaKM KW3HK", "YPOBHHU

OpTraHM3aIIH KUBOH MPUPOJIHI".
ObopynoBanue: moaenb Moyekysl JJTHK.

Pa3MHOXEHHUE, POCT, Pa3BUTHE, HACICACTBEHHOCTh, H3MCHYUBOCTh,
pa3apakuMOCTh, SHEPT03aBUCHMOCTbD, YPOBHH OPraHU3aIIUH KU3HH
(6buocuctem).  XapakTepu3oBaTh  NPUHIUIBI  OpraHU3AIUH
ouocucTeMm: OTKPBITOCTb, BBICOKas YIOPSIIOYCHHOCTb,
CaMOPETYJISIIHs, HEPAPXUUYHOCTh. [lepeUUCHsITh YHUBEPCAIbHBIC
CBOWCTBA  JKHBOTO: €IMHCTBO XMMHYECKOTO cocTaBa,
pa3gpakuMOCTh, JIBIXKCHHE, TOMEOCTa3, pOCT W pPa3BHUTHE,
HACIICICTBEHHOCTh, H3MEHIHBOCTb, IBONIONHUS (PUCTIOCOOICHUE K
M3MEHSIOMUMCS  yeinoBusM). [IpuBoauTh mpuMepsl OHOCHCTEM
pPa3HOTrO YPOBHS OpPraHHW3allid M CPABHUBATH MPOSBIICHUS CBOICTB
JKUBOTO HAa pasHBIX YpPOBHIX. XapaKTepU30BaTh OCHOBHEIC
MPOLIECCHI, TpOTEeKaromme B OuocucTeMax: OOMEH BEIIeCTB M
NpeBpallleHne JHEPrHH, CaMOBOCIIPOM3BEICHUE, CaMOPEryJIsIys,
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passurue. Cobiroqarh MmpaBuiia OEPEKHOTO OTHOIICHUS KXKHBOWM
pUpOJIE

Tema 3. XuMmuueckui

cocraB

H CTPOCHUE KJICTKH.

31

XHUMUUYECKUN COCTaB
KjeTku. Boma u
MUHEPAIBHBIE COJIH.
Beaxu. Cocras u
cTpoeHne OeKOB.
DepMEeHTHI —
OHOJIOTHYECKHE
KaTaJn3aTOPHI
VYrneBonpl. JInnuasl
Hyxneunossie
KucnoTel. ATD
Hcropus u metoasl
W3YYEHHUSI KIETKH.
Knerounas teopus
Krnertka xak
LIEJIOCTHAS JKABAs
cucrema CtpoeHme
9YKapHUOTHIECKOM
KJIETKHA

2

Ypok

3.

XUMHMYECKUH COCTaB KIETKH. XUMHUYECKUE IIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JIeMEHTHI. Bosia 1 MUHEpallbHbIEC BEIECTBA.

@yHKIMM BOABI M MHHEpAIbHBIX BEHIECTB B KieTKe. [lommepxanue
OCMOTHYECKOTO OarnaHca.

Benku. CocrtaB u cTpoeHne OeTKOB. AMHHOKHCIIOTHI - MOHOMEPHI OEJIKOB.
He3ameHuMble 1 3aMeHUMBbIE aMHHOKHUCIOTEL. AMHUHOKHUCIIOTHBIH COCTaB.
VYPpOBHU CTPYKTYpbl O€JIKOBOW MOJIEKyJbl (IepBUYHAs, BTOPHYHAS,
TpeTUYHasl M YeTBEPTUYHAS CTPYKTypa). XUMUYECKHE CBOICTBa OENKOB.
Buonornueckue GyHKIMH OCIKOB.

@epmentsl - Ouonormueckue Kartamuzatopbl. CrpoeHue (epMmeHrTa:
aKTHBHBI IEHTp, cyOcTpaTHas cnenuduaaocts. KodepMeHTsI.
Burtamunsl. Otiandus GepMEeHTOB OT HEOPIaHUYECKUX KaTal3aTOPOB.
VYrneBompl: MoOHOcaxapumel (TIIOKO3a, pubo3a ©  Ie30KcHpHO03a),
Jycaxapuasl (caxaposa, JJAKT03a) M IOJicaxapuabl (Kpaxmal, TIIMKOTEeH,
1LeIuTo103a). bronornyeckne GpyHKIUM yrieBoaos.

Jlumuner:  Tpurmunepuasl, (ocdonunuapl, crepounsl. I 'mapoduibHO-
ruapodoOHbIe cBoiicTBa. bronornueckue GyHkuny munuaoB. CpaBHEHNE
YIJIEBOJIOB, OCIIKOB ¥ JIMIUJIOB KaK HCTOYHUKOB SHEPTHU.

Hyxneunosele kucnotel: JJHK m PHK. Hykneotuasr - MoHOMEpHI
HyKJIEHHOBBIX KuciIoT. Ctpoenue u ¢pynkuuu J{HK. Ctpoenue u pyHkunu
PHK. Buast PHK. AT®: ctpoenue u GpyHkuuu.

Hutonmorns - Hayka o Kierke. Kietoynas Teopus - mpumep
B3aUMOJAEHCTBUS HJeH M (aKkTOB B HAyYHOM IIO3HaHWUHM. MeToJpl
N3y4YeHUs KIETKH.

Krnerka xak memoctHas xwuBas cucrema. OOmmMe TNPH3HAKK KIETOK:
3aMKHYyTas HapykHas meMOpana, moinekynsl JJHK kak remermdeckuit
anmapar, CuCTeMa CHHTe3a Oerka.

Tunsl KieTox: 3yKapuoTHdeckas W Ipokapuotndeckas. OcoOeHHOCTH
CTpOeHHsI TIpoKapuoTHdeckoil kimetku. Kierounas creHka Oakrepuil.
Crpoenne 3yKkaproTHIeckoil kieTku. OCHOBHBIE OTIHYHS PACTUTEIHHOM,
KUBOTHOHM M TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KIETOK - KJIIETOYHAS CTEHKA, MIMKOKAJINKC,
nx ¢ynkmun. [lmasmatndeckas memOpaHa, ee CBOWCTBAa M (DYHKIHH.
[Muromnasma u ee opraHouabl. OHOMEMOpaHHBIE OPraHOWABI KIIETKH:
OIIC, ammapar l'onbmxu, nuzocomsl. IlomyaBTOHOMHBIE OpPraHOMIBI
KJIETKH: MHUTOXOHJPHH, IutacTuisl. IIponcxoxieHne MUTOXOHAPHH W
wiactua. Bunel  mmactun.  HememOpanuble  OpraHouabl — KIIETKH:

PackpsiBaTh conepKaHHE TEPMHUHOB M MOHSTHI: 3JIEMEHTHI-
OMOTCHBI, MAaKpO3JIEMEHTBI, MHKPO3JIEMEHTBI; MHHEPATbHBIC
BEIIECTBA, MOJIEKYJIa BOABI KaK [IWIIONb, BOJOPOMIHBIE CBSI3H;
ruapodIbHbe U THAPO(oOHBIEe BemecTBa. [J0Ka3pIBaTh €IUMHCTBO
3JIEMEHTHOTO COCTaBa KaK OJHO M3 CBOMCTB KMBOTO. PactipenemnsTs
XMMHYECKHE OJIEMEHTHl [0 TIpyIIaM B 3aBUCHMOCTH  OT
KOJIMYECTBEHHOT'O MIPE/ICTaBUTENHCTBA B OpraHH3Me;
XapaKTepu30BaTh POJIb OTIENBHBIX 3JEMEHTOB. BBISBISATH CBS3b
MEXIy COCTaBOM, CTPOCHHEM MOJIEKYJIbI XUMUYECKOTO COCMHEHHUS
U ero (GyHKIHSMH B KiieTKe PackpblBaTh coiep)KaHUEe TEPMUHOB U
MOHATHH: OeNKH, TIOJIUMEPHI, MOHOMEpPBI, AMHHOKHCIIOTHI,
NENTHIHAS CBS3b, IMOJMIENTH[, ACHATypauus. XapakTepH30BaTh
OENKM Kak KJIacC OPraHWYECKHUX COCIMHEHMH; KIacCH(HINPOBAaTh
UX TO CTpoeHHIO (TNMOOYyIsApHEIE H (QUOPHULIPHBIE OCIKH),
MEepPEeYNCIITh M XapaKTepu30BaTh (QyHKIUH OenkoB PackpbIBaTh
CoJIcp)KaHNe TEPMUHOB M TOHSATHI: ()EPMEHTHI, aKTHBHBIA LIECHTD,
cyOcrpaTHas crieriu(pUIHOCTb, KOYEPMEHTBI, OCTIKH-aKTHBATOPHI U
OenKU-UHrMOUTOpBl.  YKa3blBaTh  OTIMYMS  (PEepMEHTOB  OT
HEOpraHU4YeCKHX KaTaau3atopoB OOBSICHATH poiib (DEPMEHTOB B
(GYHKIIMOHUPOBAHUM JKUBBIX CHCTEM, B MPOMBIIUICHHOCTH, B
MEIUIMHE, B IIOBCEJIHEBHOM JKM3HM ueloBeka PackpbsiBaTh
COJICp)KaHWE TEPMHMHOB M TOHSTHIA: YIJIEBOJbI, MOHOCaXapHW/bl,
JIcaxapuabl, TOJIMCAaXapyuibl, TIIIOK03a, prbo3a, J1e30KCcHproo3a,
caxapo3sa, JIaKTO3a, MaJlbT03a, LeJUTI0JI03a (KJIeT4aTKa), Kpaxmall,
TITUKOTESH; JIUITUABI, TPUTIHIEPHUIBI (GKUPBL, Macia), HoCQOoTHITHIbI,
crepounbl.  XapakTepu30BaTh  yIJIEBOABI,  JIMOHIBI  Kak
KJIaCCOPraHNYeCcKHUX coequHeHni. KilaccnuumpoBats yriaeBoasl u
JUIUABL 110 CTPOCHHIO; MEPEYUCIsTh (DYHKIUH YTJIEBOIOB U

munuaoB.  CxemaTWdeckH  HU300paxxaTb  CTPOEHHE  MOJEKYI
YIIIEBOJIOB, JIMMUIOB PackpbIBaTh cojepkaHUE TEPMHUHOB U
MOHSATUM: JIe30KCUPUOOHYKIIEHHOBAS KHUCJIOTa (THK),

pubonykienHosas kucnora (PHK), HykineoTwn, moanHyKI€0THIHAS
nens (MOJMHYKIEOTH]), KOMIIEeMeHTapHOCTh, ¢yHkimu JIHK
(xpaHeHue M niepeaya HacleICTBEHHOM nHdpopmannu); Buasl PHK
(nHpOpMaIOHHAS, TPaHCHOPTHAA, pubocomManbHast);
asieHo3uHTpHochaT (ATD), MakKpodprudeckas CBSI3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KHCIIOTBI KaK XHMHYECKHE
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pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIH,
@OyHKINM OPraHOUIOB KJIETKU. BKiroueHus.
Snpo - peryastopHslii neHTp KieTkH. CTpoeHue sapa: siaepHas 000JI04Ka,
KapHoIlIa3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JemoHcTpanuu:

Hoptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.
Huarpammsel: "PacmpeneneHne XHMHYECKHX DJIEMEHTOB B HEXHBOM
npupoze”, "Pacnpenenenne XMMHIECKIX 3JICMEHTOB B )KHBOH mpupoze”.
Tabmuupt u cxemsl: "[lepuoanyeckas TabauIa XUMUYECKUX JIEMEHTOB",
"CtpoeHnue MoneKyJbl Bojsl", "bruocunres Genka", "CTpoeHHe MOJIEKYIIbI
Oenka", "Crpoenue ¢epmenta”, "Hyknennosele kucnorsl. JHK",
"Crpoerue Monekyiasl AT®", "CtpoeHue 3yKapHOTHYECKOIl KIIETKH'",
"CrpoeHue XuBOTHOM KkieTku", "CTpoeHue pacTUTEIBHONH KIETKH'",
"CtpoeHue mnpokapuorndeckoit kierku", "CTpoeHue sapa KieTku',
"Vrnesoawr", "Jlummasr".

OOopynoBaHHE: CBETOBOW MHKPOCKOI, 000pYyJOBaHHE AJISI MPOBEACHUS
HaOTI0ICHAUH, U3MEpEeHNH,  IKCIIEPHMEHTOB, MHKpOIIpEnapaThl
PacTUTENBHBIX, )KUBOTHBIX U OaKTEPHAIBHBIX KIETOK.

PECHUYKHU, IKIYTUKU.

COCIMHEHUS U HOCUTEIH HacaeCTBeHHOW nHpopmanuu. OTMeyarsb
0COOCHHOCTH CTPOEHHMSI MOJIEKYJl HykienHoBbIX kucior (JHK,
PHK) u AT®. Cxemarnuecku n3o0paxxaTb CTPOSHHE HYKIJICOTHIIOB,
MOJIEKYJT HYKJICHHOBBIX KuciOoT, AT®. PackpsBaTh cojepikaHue
TePMHUHOB ¥  MOHATHIL: KJETKa, LUTOJOTHSA; PpPacKpHIBATh
COZIEp)KAaHUE TIOJIOKEHMM KJIETOYHON Teopuu. Ilepeuncnsates u
XapaKTepU30BaTh ~ OCHOBHBIE  METOABI ~ M3YYEHHS  KICTKH:
(IpUroOTOBIIEHHE CPE30B, OKpAIIMBAHHE, MHKPOCKOIMPOBAHHE,
HeHTPpU(YTUPOBaHUE, KyIbTHBUPOBAHHE KIETOK W  TKaHEH)
PackpeiBaTh  comep)KaHWE TEPMHHOB ¥ MOHSATHH:  KICTKH
(3ykapuoTudeckas, IIPOKapHOTHYECKas), IU1a3MaTHYecKast
MeMmOpaHa (IuasmajieMma), TJIMKOKAJIMKC, TPaHCIIOPT BEIECTB
(maccuBHBIN, aKTUBHBII), SHIOUMTO3 ((aronuTo3, MHUHOIMTO3),
9K30IIUTO3, KJIETOYHas CTEeHKa, HykineouJ. CpaBHHBaTh MEXIY
c000# IYKapHOTHYECKHE HIPOKAPHOTUYECKHE KIIETKH; OTMEYaTh
CXOJCTBO U pa3lHU4Ms B CTPOCHUH KICTOK OaKTepui, KUBOTHBIX,
pactenuii u rpndoB PackpriBaTh cosiepKaHie TS PMUHOB U ITIOHATHHI:
LUTOIUIa3Ma, OpraHoWAbl, dHAoruazMaruueckaicets (OIIC),
anmapaT ['oJbmKH, TU30COMBI, BAKyOJIb, MUTOXOHPHH, TIIACTHIBI
(XJOpOIIACTBI,  XPOMOIUIACTBI,  JIEHKOIUIACTBI),  PHOOCOMBI,
MHUKpPOTPYOOUKH, KIJIETOYHBIH HEHTp (LEHTpOcoMa), PECHUYKH,
JKTYTHKH, BKJIIOUEHHS, SAApO, SAEpHas 000I0uYKa, KapHoIUlasMa,
XpOMAaTHH, SAPBIIIKO, XpOMOCOMBEL.  ONHCBIBaTH  CTpPOCHHE
J9YKapHOTHYECKOW  KIETKH 10  H300paKeHHsM W Ha
MUKpoIIpenaparax; Ki1accu(puIupoBaTh OPraHOUbI B 3aBUCUMOCTH
oT ocobeHHOCTEH ux CTpOEHUS (omHOMEMOpaHHbIE,
JIByMeMOpaHHbIE, HEMEMOpPaHHbIE); OMUCHIBATh (PYHKIIMU KaXKIOT0
OpraHouja B KjeTke. XapakTepH30BaTh KJIETOYHOE SAPO KaK MECTO
XpaHeHus, Tmepenadn (YIBOSHHE XpPOMOCOM) M pealM3aliH
(TpaHCKpWNIHKS)  HACIEACTBEHHOW  HMHQOpPMAIMM  KJICTKH.
[TepeuncnsiTh M OMMCHIBATH KOMITOHEHTHI Siipa W UX (YHKIMWH;
CxeMaTH4HO W300pakaTb CTPOEHHE PACTUTENBHONW WM KHBOTHOMN
kieTku. OOBSCHSTH OHOJIOTMYeCKOe 3HAYEHUE TPAHCTIOPTA BEIIECTB
B KJIETKE

Tema 4. ' Kuznenesitea

BHOCTDb KJI€TKH

4.1

ApomaTndeckue
YTJIEBOJIOPOABI

2

Ypox

4.

OOMeH BeIecTB, WK METa00II3M. ACCUMIIIAIMS (TUTACTHYECKUI 0OMEH)
U JIUCCUMWIILMA (IHEpreTHUecKuid OOMEH) - JBE CTOPOHBI €JHHOTO
npouecca MeTadonn3ma. Posb 3aKOHOB COXpaHEHHsI BELIECTB U SHEPTUH B
MIOHMMaHUX MeTaboIu3Ma.

PackpeiBaTh colepkaHie TEPMUHOB M TIOHATHIT: OOMEH BeleCTB U
IpeBpalleHue SHEPruu (MeTabommsm), ACCUMMIISILINS,
IUTACTUYECKUH OOMEH, ITUCCUMMIIALUS, HEpreTHYecKnid oOMeH,
¢dorocunTe3,  Qoronmus,  dochopuupoBaHUE,  NEPEHOCUHK
IPOTOHOB, XeMocuHTe3. OmnucbiBaTh (GOTOCHHTE3, TIPOIECCHI,
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Tumbl oOMeHa BelecTB: aBTOTPO(HBIH U rerepoTpodHbiil. Pomb
(epMEHTOB B 0OMEHE BEIIECTB U NMPEBPALIEHUH YHEPTHU B KIIETKE.
®otocunre3. CsertoBas u TemHOBas (asel QorocuHTe3a. Peakunum
¢dorocunTe3a. DPPeKTHBHOCTH (POTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A IS
KHM3HU Ha 3emue. BrusiHue ycnoBuit cpenpl Ha (POTOCHUHTE3 U CIIOCOOBI
MIOBBIIICHUS €70 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUMH.
XemocuHTe3. XEMOCHHTE3UPYIOMKE OakTepuu. 3HAUeHHE XEMOCHHTE3a
JUTS KM3HM Ha 3emile.

OHepreTrdeckuii oOMeH B KIeTKe. Pacienienne BemecTs, BIICICHAE U
aKKyMYJIHPOBaHHE SHEPTUH B KJIETKE. DTalbl YHEPIreTHIECKOro 0OMeHa.
I'muxonmus. bpoxenue u ero Buapl. KucinoponHoe OKucleHue, HIU
KJIETOYHOE JIBIXaHHUE. OxucnuTensHoe ¢dochopunrpoBanue.
D} deKTUBHOCTL FHEPTETHYECKOTO OOMEHA.

Peakuun marpuynoro cuHresa. ['enermueckass mHdopmaumss u JHK.
Peanusanus reHetuueckoit nHGopMaLuy B KieTke. ['eHeTHUeCKui Kol 1
ero cBoiictBa. Tpanckpunims - Matpuussiid cuate3 PHK. Tpancmanus -
OnocuHTe3 6enKa. Jtansl TpaHcIsIIMK. KoxnposBanue aMHHOKHCIOT. Porb
pubdocom B OmocuHTE3€e OemKa.

Hexnierounsie GOpMBI JKH3HH - BUPYCHL. VICTOpHS OTKpBITHS BHPYCOB
(d.. ViBanoBckmif). OCOOCHHOCTH CTPOCHHS W JKU3HCHHBIH ITUKI
BupycoB. bakreprnodarn. bonesun pacteHmii, )KMBOTHBIX M YEJIOBEKA,
BBI3bIBacMBbIC BUpycamH. Bupyc mmmyHomedunuta uyenoseka (BUY) -
Bo30yaurens CIINJ{a. OOpaTHas TpaHCKPHIILKS, peBepTa3a U HHTErpasa.
Ipo¢uiakTuka pacpoCcTpaHEHHs BUPYCHBIX 3a00/I€BaHUIA.
JemMoHcTpamuu:

Ioptpetsi: H.K. Konsrios, JI.W. BanoBckuit, K.A. Tumupszes.
Tabmuuet u cxembl: "Tunel nutanus”, "Metabonusm", "Mutoxouapus”,
"Oneprernyeckuir odmen", "Xmnopommact”, "®otocunres", "Crtpoenue
JHK", "Ctpoenne u ¢ynknmorupoBanue reHa", "Cunre3 Oenka",
"T'enermueckmii  kox', "Bupycwe", "bakrepmodaru", "CrpoeHme u
xw3HeHHBIN 1K Bupyca CIINa, 6akrepuodara", "Permmkarus JJHK".

ObopynoBanue: MOJIETH-AIIIANKALIUNA "V nBoeHue JHK u
tpanckpummus”, "buocmHTes Oenka", "CrpoeHme KiIeTKH", MOIENb
ctpykTypsl JJHK.

MPOTEKAOIIE B CBETOBOIM U TEMHOBOH (ha3e. BBISBIATS IPUUUHHO-
CIIEJICTBEHHBIE CBA3M MEXIY IMOTJIOMIEHUEM COJHEYHON SHEepruu
xJ0popuIoM U cuHTe30M Mojekysl AT®. CpaBHHBATh HCXOAHBIC
BEILIECTBA, KOHEUHbIE MPOIYKTH U YCIOBHS NMPOTEKAHUS pPEaKIuil
CBETOBOI1 ¥ TeMHOBO#1 (a3bl poTocuHTe3a; CpaBHUBATH (HOTOCHHTES
n xemocuHTe3. OneHnBaTh 3HaUeHHE (POTOCHHTE3a U XEMOCHHTE3a
Uil KM3HM Ha 3emse PackpelBaTh COAEp)KaHHE TEPMHHOB H
MOHATUH: 3HEPreTHYECKHH OOMEH, TIJIMKOJIN3, MOJIOYHOKHCIIOE
Opo’keHme, CHHPTOBOE OpOXEHHE, OWOJOTHMYECKOE OKHCIICHHE,
KJIETOYHOE AbIXaHUE, AUCCUMIIIINNS, (PepMEHT. XapaKTepH30BaTh
0OMEH BElIECTB U IIpeBpalleHie Hepruu (MeTaboau3M) KaKk OJJHO
UX CBOMCTB *HMBOTO. [lepeuncisTe 0cCOOEHHOCTH MIIACTUYECKOTO U
9HEepreTHueckoro oOMeHa B KJIETKe; yCTaHaBJIMBaTh B3aMMOCBS3b
MeXAy HUMH. Paznuyarte THObl OOMEHa BEIECTB B  KIETKE:
aBTOTpodHBII M rerepoTpodHbii.  OmuchIBaTH  3Tambl
SHEPreTHUECKOro 0OMeHa (TMOATOTOBUTENBHBINA, OCCKUCIOPOIHBIM,
KHCJIOPOAHBIN) M CPaBHUBATH MX MEXKAY CO00H. XapaKTepn3oBaTh
pEaKIUy TINKOJIHN3a, OPOXKECHNUS, KIETOYHOTO IBIXaHHS; BBIIBISTH
MPUYUHHO-CJICAICTBEHHBIE CBS3M MEXIY TJIMKOIM30M, KIETOYHBIM
IeIxaaneM U cuHTe30M MoleKynTAT®. CpaBHHBAThH 3P PEKTHUBHOCTD

6ecKHCIOpPOAHOTO UKHCIIOPOJHOIO 3TaIloB PackpsiBaTh
COJIEpKaHNE TEPMUHOB M TOHATHH: TE€H, TEHETUYECKHN KOJ,
MAaTpU4YHBIM  CUHTE3, TPAHCKPUIILUSA, TPAHCIALMS, KOJOH,
AQHTHKOZOH, pHOOcOMa, IEHTpajJbHas J0TMa, MOJIEKYJIIpHas
6uonorus.  OmpenensaTb  CBOHCTBA  TIEHETHYECKOTO  KOJa
(TpUIIIETHOCTS, OJIHO3HAa4YHOCTb, BBIPOXKJIEHHOCTb,
YHUBEPCAIBHOCTb, HENEPEKPbIBAEMOCTb, HETIPEPHIBHOCTB).

OmnwuceIBaTh 3Talbl peajn3aliy HACJIEACTBEHHON WHGpOpMaluu B
kieTke. CpaBHUBATh peakuu MaTpu4yHoro cuuresamonexkys PHK u
Oenka B kieTke PackpwiBaTh coiepskaHne TEPMHHOB W TTOHSTHH:
BUpYC, BUPYCOJIOTHS, Karcwui, Gakrepuodar, BUpYC
nMMyHonepuiura denoBeka (BUY), oOHKOreHHble BHUPYCHI.
XapakTepu3oBaTh BHPYCHl KaK HEKJIECTOYHYIO()OpMY IKHU3HH;
OCOOCHHOCTH  CTPOGHHS M  IKU3HEICATEIBHOCTH  BHPYCOB.
OnuceBaTh KU3HEHHBIH IMKJI BHUPYCOB HMMYyHOAedHIUTA
9eloBeKa; pasnuuaTh Ha pucyHkax BTM ((Bupyc TtabauHOM
Mo3aukn), 6akreprodar, BUU. OG0CHOBBIBATh M COOJIIOIATH MEPHI
npoUIakTUKH  paclpoOCTpaHEHUs]  BUPYCHBIX  3a0oJieBaHUU
(pecnmpaTopHBIE, JKEITyJAOYHOKHUIICYHBIE, KIICIIEBOH SHIE(aTuT,
BUY-nudexuns)

Tema S. PasMHOXkeHHE U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.
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51

JKH3HEHHBIH UK
kneTku. Jlenenue
KJIETKH. MUTO3.
Dopmel
Pa3MHOXEHUS
OpraHu3MOB.
Meiios.
Oo6pa3zoBaHue u
pa3BUTHE MOJOBBIX
KJICTOK.
O11010TBOPEHHE.
WnauBuayansHOE
pazBuTue
OpraHu3MoB

Ypok

5.

KierouyHbli UK, WIN )KU3HEHHBIA LMK KJIeTKU. MHTepdaza u MuTo3.
[Ipomeccrr, nportekatomme B wuHTepdaze. Permmkanmsa - peaxums
matpuasoro cuaTe3a JJHK. Ctpoenne xpomocom. XpoOMOCOMHEIH HaOOp
- Kapuotun. JINIIOWITHBIA W TaIlUIOWIHBI XPOMOCOMHBIC HaOOPHL.
XpoMaTuasl. Iuronornyeckue OCHOBBI Pa3MHOXXEHUS u
HMHIVBHUIYAJIBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku - muto3. Ctanuu murosa. [Ipomeccsl, mpoucxosime Ha
pa3HBIX CTaAUSAX MUTO3a. bronorndyeckuit cMbICI MUTO3A.
[Iporpammupyemast rOEINb KIETKH - allONTO3.

@dopmbl pa3MHOXXEHHs OpraHM3MOB: Oecronoe W TosioBoe. Bubl
0ecroyioro pa3MHOKEHHsS: JIeJIeHHE HaJBOe, IIOYKOBAHHE OJHO U
MHOT'OKJIETOYHBIX, CHOPOOOpa3OBaHME, BErCTATHBHOE pPa3MHOXKEHHE.
HckyccTBeHHOE KJIOHHPOBAaHHE OpPraHM3MOB, €r0 3HA4YeHHWE Ui
CEIICKIIHN.

ITonoBoe pa3sMHOKEHHUE, €TO OTIINYHS OT OECIIOJIOTO.

Meiio3. Craguu Meiio3a. [Iporeccel, MpoUCXOsAIINe Ha CTAIUsIX MeHo03a.
[loBenenue xpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuit cmpici
U 3Ha4YeHHEe Meho3a.

I'amerorene3 - mporecc o0Opa3oBaHUs IOJOBBIX KIETOK y KHBOTHBIX.
[MosnoBble Kene3bl: CEMEHHUKH M sMyHMKH. OOpa3oBaHUE M pa3BUTHE
MIOJIOBBIX KJIETOK - TaMeT (CHepMaTo30H, AHIEKIIeTKa) - CiepMaToreHes3
n ooreHe3. OCOOCHHOCTH CTPOCHHS SIHIEKIETOK W CHEPMAaTO30HOB.
OmnonorBopenue. [lapreHorenes.

WnpuBuayansHOEe pa3BUTHE (OHTOTEeHE3). OMOPHOHAIBHOE pa3BUTHE
(a3MOpuorene3). OTambl ASMOPHOHAIBFHOTO PA3BUTUSA Y IO3BOHOYHBIX
XKHUBOTHBIX: npobiieHue, racTpyJsinus, OpTaHoTeHe3.
IMocTambOpuonansHoe pazBuTHe. THUIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS:
mpsMoe, HenpsMoe (JMYMHOYHOE). BimsgHue cpenpl Ha pas3BuUTHE
OpPraHu3MOB, (haKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKACHHBIE YPOICTBA.
Poct u pa3Butne pactenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTQAUN Pa3BUTHSL.

JemMoHcTpamuu:

Tabmuuer u cxemsl: "®opMmbl pasMHOXKEHHs opraHusmoB", "J[BoitHoe
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil", "BeretaTuBHOE pa3MHOKEHUE
pactenuit”, "/lenenue kietku Oakrepuit”, "CTpoeHNHE MOIOBBIX KIETOK",
"Crpoenne xpomocombl", "Knerounsrii nukin", "Pemnukaums IHK",
"Muro3", "Meiio3", "IIpsmoe u Henpsimoe paszutue", "l'ameTorenes y
MJICKOTIUTAONIMX U YesoBeka', "OCHOBHBIC CTa MM OHTOTeHe3a".
OOopyznoBaHMe:  MHKpOCKOI, MuKporpenaparsl "CriepMaTo30uabl
miexonurarolero”, "Shneknerka miekonuratouero”, "Kapuokunes B

PackpsIBaTh cofep:kaHue TEPMUHOB U TOHSATUH: KIETOUHBIN LUK,
uHTephaza, pPeayIIHKALUI, XpPOMOCOMa, KapHOTHII, TaIUIOWIHBIH,
JIUIUIONIHBI XPOMOCOMHBI HAa0Op, XpPOMAaTHIBI; MHTO3 €TO
cramun: npodasza, Meradasza, anHadaza, Tenodaza. OnHCHIBATH
JKU3HEHHBIM IUKJI KIETKH; MEPEeUHCIATh M XapaKTepH30BaTh
MEPHOABl KIJIETOYHOTO IMKJA, CPAaBHUBATH HX MEXKAY COOOM.
OnuceBaTh CTPOCHHE XPOMOCOM, KAapHOTHIIOB OPraHWU3MOB,
CpaBHHMBaTh XPOMOCOMHBIE HaOOpHI KieToK. CpaBHHBATH CTaanuU
MuTO3a. PasnuyaTte Ha MMKpompemapatax M pPHUCYHKax CTagud
MHUTO3a. PackpriBaTh OMOJOTMYECKUH CMBICI MUTO3a PackpbIBaTh
coJiepXKaHue TePMUHOB U MOHATHUIL: pa3MHOXKEHUE, KJIOH, MOJIOBbIE
KIeTKH (rameThl), SHIEeKIeTKa, CepMaTo30u, 3UroTa, AeJiCHUE
HaJ[BOE, MTOYKOBAHME, CHOPYJSANMsA, (hparMeHTaIHs, BEreTaTHBHOE
pa3sMHOXKEHHE, CEMEHHOE pa3MHO)KEHHE, OIbUICHHE, MABOMHOE
OIUTOIOTBOPEHHUE, TIOJIOBBIC  JKENE3bl, CEMEHHUKH, SHYHHKH,
OIUTOIOTBOpPEHNE (HAapyXKHOE, BHYTPEHHEE). XapaKTepH30BaTh
0COOCHHOCTH ¥ 3HAa4YeHHE OECIIONIOr0 M IOJIOBOTO CHOCOOOB
pasMHOXEHUsS. Bplienats BHABI  0OECIONOT0  Pa3sMHOXKEHHS;
BBUSIBIIATH  B3aMMOCBSI3H  MEXIy (GopMamMu ©  crocobamu
Pa3MHOXKEHHA, WU UX OMOJIOTHYECKHM 3HAYCHHEM. BJ'Ia[[eTI)
Ipu€MaMM BET€TaTUBHOIO PA3MHOMKEHUS KyJIbTYPHBIX DPacTEHUI
(Ha mpuMepe KOMHATHBIX). XapaKTepPHU30BaTh IOJOBBIE KIETKU:
HﬁHeKJ’IeTKH, CIIEPMATO30U/Ibl; BBIABJIATH 0COOEHHOCTH HUXCTPOCHUA
PackpeiBaTh  cozxep:kaHM€ TEPMUHOB W IIOHATHI:  MeWo03,
KOHBIOTAIMsl XPOMOCOM, IEpPeKpECT (KPOCCHHIOBEP) XPOMOCOM,
rameTsl. XapaKkTepu30BaTh MEHO03 Kak CIOCO0 KIETOYHOTO/IeNICHNS;
ONHMCHIBATh MEHO3 10 CTaaMsAM; CPaBHMBATh CTaAWU Meio3a U
MHUTO3a. Pa3nuuaTth Ha pHUCYHKax CTaJuM MeHo3a; pacKpbhIBaTh
Ouonorndeckoe 3HaueHme Meifoza PackpeiBaTh coneprkaHHe
TEPMHUHOB W TOHSATHUN: TraMeTOreHe3, CIepMaTOreHe3, OOTrCHE3,
CHEepMaTO30H, aKpOCOMa, SAHIEKIeTKa, IMOJSPHBIE TEJbIA.
XapakTepu3oBaTh 0COOCHHOCTH raMeTOreHe3a y KUBOTHBIX U €ro
CTaJluv; TIOJIOBBIC KIICTKU >XHUBOTHBIX M OINMUCBIBATH ITPOLECC UX
passutusa. CpaBHHBATH CIepMaToreHe3 M ooreHe3. OmNUCHIBAThH
OIJIOJIOTBOPEHHUE, OHOJOTMYECKOE 3HAUEHHE OIUIOZOTBOPECHHUS
PackpeiBaTh cofep:kaHME TEPMUHOB M TIOHSTHHA: OHTOIEHE3,
sMOpuoreHes, 3urora, ApodieHune, 61acToMepsl, MOpyJa, 6iacTynia,
Gnacrouens, racTpya, Helpyna, OpraHOIeHe3;
3apOJBIIIEBBIEINCTKA:  J3KTOAEpPMa, ME30JepMa, DHTOJEPMa;
MOCTAMOPHOHAIBFHOE PAa3BUTHE: IPSIMOE M HENPSIMOE (JIMIMHOYHOE);

60




KJIETKaX KOpelIka Jyka', MarHuTHas Mojelb-aniuiukanus "Jlenenue
kietku", mozenb JTHK, monens MeTadha3HOM XpOMOCOMBL.

MCTaMOp(i)O?), Meracriopa, MHUKpPOCIIOpa, TIIbUIBLIEBOC  3€pPHO,
CIICpMUU, 3apOL[LIHIeBLIﬁ MCIIOK, JIBOMHOE OIIOAOTBOPECHUE.
Onpe;[enaTL 9Tallbl 3M6pI/IOHaHLHOFO pa3BUTUA XOpPAOBBIX Ha
CXeMax M Ipcrnaparax U OMUCBIBATH MPOLCCChI, MPOUCXOAAIINEC HA
KaXXI0M OTaIllc. CpaBHI/IBaTL NEepuoabl OHTOTCHE3a; MPAMOC U

HempsMOe  (JTMYMHOYHOE)  MOCTAIMOPHOHAIBHOE  pa3BUTHE,
3apOJBINIM  YeNIOBEKA W JPYIHX  XOPIOBBIX.  OOBICHATH
Omomorn4yeckoe  3HaYCHWE  Pa3BUTHA € MeTaMop(ho30M;
OTpULIATENFHOE  BIHMSHHE QIKOTONS, HUKOTHHA W  IPYIUX

TEpPaTOTEHHBIX (PAKTOPOB Ha pAa3BUTHE 3apofpIlla dYeJIOBEKa.
OnuceiBaTh MPOILECC IBOMHOIO OIUIOAOTBOPEHHUSI Y IIBETKOBBIX
pacTeHui

Tema 6. HacirencrBeHH

OCTb U UBMCHYHMBOCTHb OPraHu3mMoB.

6.1

I'eneTuka — Hayka o
HacJIeICTBEHHOCTHU
1 U3MEHYUBOCTH.
3aKOHOMEpHOCTU
HacJIeJOBaHM
TIPU3HAKOB.
MoHorubpumHOe
CKpCIIBAHNE.
Jurnbpunnoe
CKpCIBAHNE.
3aK0HHE3aBUCHMOTO
HacJieJOBaHMS
MIPU3HAKOB.
CruemieHHoe
HacJieJOBaHHE
MIPU3HAKOB.
I'enernka moma.
Hacnenosanue
MIPHU3HAKOB,
CIIEIJIEHHBIX C
MOJIOM.
N3MeHUYnBOCTD.
Henacnencreennas
W3MEHYNBOCTE.
HacnencrBennas
W3MEHYNBOCTD.
I'eneTnka gyenoBeka

2 Ypok

6.

Hpez[MeT n 3aJa4u TCHCTHKH. HCTOpI/Iﬂ Ppa3BUTHA T'CHCTHUKU. Pois
OUTOJIOTHUH 1 3M6pI/IOJ'IOl"I/II/I B CTAHOBJICHHUU I'CHCTHUKH. BKJ'IaZ[ pOCCHﬁCKHX
nu 33py6e)KHBIX YUCHBIX B Pa3BUTHUC TI'CHCTUKH. MeTO,Z[BI TCHCTHKHU

(THOpUAOIOrHYECKUH, LUTOTCHETHYECCKUH, MOJICKYJISIPHO-
reHeTuveckuii). OCHOBHBIC TeHETHYECKHE TMOHATHSA. | eHeTHueckas
CHUMBOITHKA, HCIIOJb3yeMasi B CXeMaX CKpEIMBaAHHH.

3aKOHOMEPHOCTH  HACJCIOBaHUS MPU3HAKOB, YCTAHOBIICHHBIC [
MenneneM. MoOHOTHOpPHIHOE CKpCIIMBaHHUE. 3aKOH EIMHOOOpa3us

ruOpuIoB mepBoro mokoseHus. [IpaBuio IOMUHHMpOBaHHUS. 3aKOH
pacuierieHust Ipu3HaKoB. [ unoTesa uncToTsl ramet. [lonHoe 1 HemoIHOe
JOMUHHPOBAHUE.

JuruOpuaHoe CKpellMBaHue. 3aKOH HE3aBUCHMOTO HacjedOoBaHUS
pu3HaKoB. L[UTOreHeTHYeCKHe OCHOBBI TUTHOPUIHOTO CKPEUIHBAHUS.
AHanmsupyroliee CKpemuBaHHe. VIcIonp30BaHHE aHAIM3HUPYIOMIETO
CKpEIUBAHUS JJIS OIPEIeIICHISI TCHOTHIIA OCOOH.

CuenneHHOe HacienoBaHWe Tmpu3HakoB. Pabora T. Moprana o
CIECTICHHOMY HAacCJIeJJOBaHWIO TeHOB. HapyIieHue cleruieHHs TeHOB B
pe3yibTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHUS HACIEACTBEHHOCTH. | eHeTHuecKue KapThl.
l'emetnka moma. XpOMOCOMHOE OmpeselieHHe TMojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMEI. | 'OMOTraMeTHBIE W T€TepPOraMeTHBIE OPTaHW3MEI.
HacrenoBanue mpru3HaKOB, CIETICHHBIX C ITOJIOM.

W3menunBocTh.  Buasl  M3MEHYMBOCTH:  HEHACJIEACTBEHHAas U
HacielncTBeHHas. Poiib cpelnbl B HEHACJIEACTBEHHOM HW3MEHYMBOCTH.
XapakTepucTHKa MOIU(PHUKAMOHHOW H3MEHYMBOCTH. BapuanvoHHBINH
paal W BapuauuoHHas KpuBas. Hopma peakuuu mpu3HaKa.

PackpbiBaTh conep:kaHUE TEPMHHOB U IOHATHUM: TI'€H, I'E€HOM,
TEHOTHII, (EHOTHI, XPOMOCOMBI, aJUICIbHBIE TCHBI (AJUIEINH),
TOMO3HMI0Ta, TETepO3Urora, JAOMHHAHTHBIM TNpu3HaK (TeH),
pelLiecCUBHBIH pu3HaK (TeH), yucrast JuHust, Tnopun. [lepeuncnsate
U XapaKTepH30BaTh METOABI THOPUAOIOTHYECKUH,
HUTOT€HETHYECKHUM, MOJNEKYIIPHOI€HETHYECKUH; JOMUHAHTHBIE U
peLecCUBHbIE NPU3HAKM PACTCHUM U KUBOTHBIX. lloib3oBarbes
FEHETUYECKOM TEPMUHOJOTMENd M CHMBOJMKOM Ul  3alUCHU
TEeHOTUIIMYECKUX CXEM CKpelMBaHUsl PackpbIBaTh conaep:kaHue
TePMUHOB M  IOHATHI:  MOHOTHOpPHIHOE  CKpEILIMBaHUE,
(deHoTHUNUYeCKHe TPYIIB], THOPHUAONIOTHYECKUN METON, YHCTHIE
JVHUH, JOMUHUPOBaHHE I'eHOB (IIOJHOE, HETIOIHOE), paciieIUIeH e
OnuceiBaTb  METOAMKY  IpoBeneHus I
MeHaeneMonsITOB [0 HU3YYEHHMIO HACIEIOBaHUS OJHOW Iapbl
IPHU3HAKOB Y TOPOXa MOCEBHOT0. PackpbIBaTh colepikaHUe 3aKOHOB
eAnHOoOOpasust THOPHAOB TEPBOTO  IOKOJIEHHS W 3aKOHA
pacuierieHus. OOBACHATh THIOTE3y YMUCTOTHI TaMeT. 3alHChIBaTh
CXEeMbl ~ MOHOTHOPUIHOTO  CKpelIMBaHHs, OOBSCHATH  €ro
LOUTOJIOTUYECKHE OCHOBBI M peIlaTh TIEHETHYECKUE 3aJaud Ha
MOHOTHOPHIHOE CKpeIIrBaHue PackpriBaTh cosiepKaHne TEPMHUHOB
W TOHATHH: IUTHOPMAHOE CKPEIIMBAHWE, aHAIW3HUPYIOIIee
ckpemBanue. OnuceiBaTh onbIThl I'. MeHaens mo H3y4YeHHIO
Haclel0BaHUA [JBYX @ap NPU3HAKOB Y TIOpOXa IOCEBHOTO.
PackpbiBaTh cozpep:kaHME 3aKOHAa HE3aBUCHUMOIO HACIENOBaHUS
IpU3HAKOB. IIpUMEHATP MaTeMAaTHYECKUH pacdyeT C IIOMOIIBIO

T'CHCTUKU:

B IIOTOMCTBCE.

61




KonnuecTBeHHbIE M KaueCTBEHHBIE MPHU3HAKM M UX HOpPMAa PEaKIUU.
CaoiicTBa MOIM(PHUKANIMOHHON U3MECHUYHNBOCTH.

HacneacrBennasi, ¥ reHOTUIIMYECKAs], H3MEHUNBOCTh. KoMOMHAaTHBHAS
M3MEHYMBOCTh. Meii03 U TOJIO0BOM MpOIEece - OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTU. MyTalMOHHAS U3MEHUNBOCTh. Kitaccudukarys My Tanuii:
TEHHBIE, XPOMOCOMHBIE, T'€HOMHbIe. YacToTa M NpPUYMHBI MyTaLUU.
MyTtarenHble (hakTOpBI. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON
m3MmeHunBocTd H.M. Basuiiona.

BuesinepHast HacIeACTBEHHOCTh U H3MEHUUBOCTbD.

I'enernka yemoseka. Kaprotumn genoBeka. OCHOBHBIE METOMBI TCHETHKH
YyeJIOBEKA:  TI'€HEAJOTrMYECKHMi,  ONM3HELOBLIH, [MTONCHETUUYCCKHM,
OHOXHUMMUECKUIA, MOJIEKYISIPHO-T€HETUYECKU. CoBpeMeHHOe
oIpeiesieHue TeHOTHUMA: MMOJIJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUIUpPOBaHUWE, B TOM uuciae ¢ nomoupto [I[P-ananu3za.
Hacnencrsennsie 3a00€BaHMs YeI0BEKa: T€HHBIE 00JIe3HH, OOJE3HH C
HACJICJICTBEHHON TMPEAPACIOIOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HH.
ComaTnueckue U TreHepaTuBHble MyTauud. CTBOJOBBIE —KJIETKH.
[puHMIEL 370poBOrO 00pa3a XHU3HH, AUATHOCTUKH, MPO(OWIAKTHKA U

JICYCHUS TEHETHYECKHUX OoJe3HeH. MenuKo-reHeTHYECKOe
KOHCYJIbTUPOBAHHE. 3HaycHUe M€ IUIMHCKOM TCHETHUKHU B
MIPEJOTBPALICHUN U JICUCHUN TeHETHYCCKIX 3a00JIeBaHIIA YeTIOBEKa.
JemoHcTpauuu:

Ioptpertst: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Yersepuxkos, H.B.
Tumodeer-Pecosckuii, H.W. BaBuios.

Tabmunbl u  cxembl: "MOHOrMOpUIHOE CKpEIIMBAHUE M €ro
LIUTOTEHETHUECKass ~ OocHoBa",  "3akOH  pacllelUieHHs W ero
UTOreHeTHYecKass ocHoBa", "3akoH umcTOThl ramer'”, "JlurubpumaHoe
CKpernuBaHue", "uronoruyeckue OCHOBBI JUTHOPUTHOTO
ckpemuBanus", "Meito3", "BzaumopeilicTBUe aJUI€NIbBHBIX TE€HOB",
"I'enernyeckue KapThl pacTeHUM, KUBOTHBIX M yenoBeka', "I'eHeTuka
nosia", "3aKOHOMEPHOCTU HACIEAOBaHUS, CLEIUIEHHOIO C MoJoM",
"Kapuorunbsl 4yenoBeka M KUBOTHBIX', "Buuel u3MeHunBoctu',
"MoaudukannonHas u3MeHYHBOCTH", "HacienoBanme pesyc-gakropa”,
"I'eneTtuka rpynmn kpoBu", "MyTariioHHas H3MEHUYHUBOCT".
O6opynoBanue: MoAenu-anIuinkanuy "MOHOTHOPUIHOE CKpelnrBanme",
"HenosHoe JIOMHUHHPOBaHME", " TurubpumHoe CKpenmBanue",
"ITepexpect xpomocoMm", MHUKpOCKOT MU Mukpompenapar "J[pozodmma"
(mopma, MyTtarmu (HOPMBI KPBIIIEEB M OKpPacKw Tena), repbapuit "T'opox
ITOCEBHOM"".

METOZa MEPEMHOXEHUSI BEPOSTHOCTEH M 3alUCh C MOMOILBIO
(hEeHOTUTNMYECKUX PaJIMKaIOB paclIeIUICHHs TPU3HAKOB Y TOTOMKOB
mo (EHOTUIly W TEHOTHITYy. 3aliCHIBaTh CXEMBI AUTHOPHIHOTO
CKPEIIMBAaHUs, OOBACHATh €r0 IUTOJIOTHYECKAE OCHOBBI MpEIIaTh
TeHeTHYECKHEe 3a7a4i Ha JUTrHOpUIHOE CKpelluBanue. PackpbiBaTh
COJlepKaHWe TEPMHUHOB W MOHATHUI: CLEIUIEHHOE HAacleTOBaHHE
MPU3HAKOB, PEKOMOMHANNS T€HOB, TCHETHIECKUE KAPTHl XPOMOCOM,
Mopranuzia. Ha3plBaTh OCHOBHBIE MOJOXEHUS XPOMOCOMHOM
TEOpHUM HaclleACTBEHHOCTH T. MopraHa; pacKkpbIBaTh COAEp KaHUE
paborer T. MopraHa mo CHEIUIGHHOMY HAacJleJOBaHUIO T€HOB H
NPUYUHBI HapyIICHUsS CLCIUICHUS MEXIy TI'€HaMH. 3aIliChIBATh
CXEMBbI CKpCIIMBAaHUA MPU CUHCTIJICHHOM HaCJICJOBaHUU, 06’LHCH)1TI)
NPUYUHB PEKOMOWHAIMK TEHOB, OIPEACIATh YHCIO TPy
CUEIJICHHS T€HOB; pelllaTh N€HETHYECKHE 33Ja4l Ha CILEMJICHHOEe
HaciefoBaHue PackpbIBaTh COJEpXKAaHUE TEPMUHOB M TOHSATHH:
XPOMOCOMHBI ~ HabOp, ayTOCOMBI, TIOJOBBIE  XPOMOCOMBI,
TOMOTaMETHBIN IOJI, T€TEPOraMETHBIN MOJI, CLEIUIEHHOE C IMOJIOM
HacjeqoBaHue NPH3HAKOB. OOBSICHATH LUTOJIOTHYECKHE OCHOBBI
XPOMOCOMHOI'O MEXaHHM3Ma OIpeJeNeHUs] Iojla y pa3iIMdHbIX
oprau3MoB.  CpaBHHBaTh  3aKOHOMEPHOCTH  HAcIEJOBaHHsA
NPHU3HAKOB, CLEIUIEHHBIX M HE CLEIUIEHHBIX cnojoM. Pemate
TeHEeTHYECKHE 3aJauyl Ha HACJEJOBAaHHE CIEIVICHHBIX C MOJIOM
OpHU3HAKOB PackpbiBaTh colep:KaHUE TEPMUHOB U IMOHSITHIL:
U3MEHYUBOCTD, HACIEICTBEHHAs H3MEHYUBOCTb, HEHACIIEICTBEHHAS
U3MCHYHUBOCTb, MOI[I/I(I)I/IKaL[I/IOHHaSI N3MCHYHUBOCTb, BapHaL[HOHHLIﬁ
psiA, BapHaHTa, BapHallMOHHAS KPHBas, MIPU3HAK, HOpMa PEAKIUH,
KOJIMYECTBEHHBIE M KauecTBEHHbIE Npu3Haku. Kiaccupumposars
BU/Ibl UI3MEHYHNBOCTH U BBISIBIIATH MX OMOJIOTMYECKHE 0COOCHHOCTH.
IlepeuncasTe cBOHCTBA MOJU(PHUKAIMOHHOM W3MEHUYMBOCTH H
OoOBACHAT, €€ 3HaueHWe Ui OpraHu3MoB.  Pasnuyarth
KOJIMYECTBEHHbIE M  KAYeCTBEHHbIE  NPU3HAKH;  CTPOMTH
BAapUALMOHHBIN Psi/l, BADUALIMOHHYIO KPUBYIO, BBIYUCIIATE CPEIHEE
3HaueHUE Ipu3Haka PackpblBaThb coAepXKaHUE TEPMHHOB U
MOHATUH:  HACIEJCTBEHHass W3MEHYHMBOCTb, KOMOWHATHBHAs
N3MECHYMNBOCTb, MYTAallMOHHAsA U3MCHYHUBOCTb, MYTAaHT, MYTallHUW:
T'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC, TIOJIUIITIONANA, aHCYIUIOUIN,
MyTareHel. XapakTepu30BaTh HACIEACTBEHHYIO W3MEHUUBOCTH;
(OpMyITHPOBATh 3aKOH FOMOJIOTHYECKHX DPSZOB B HACIEICTBEHHOMN
m3menunBoctn H. M. BaBuioBa M OOBSACHATH €ro 3HAYCHHEIIS
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Oouonornn u cenekuuu. KiaccupuuupoBarth MyTanuu: TEHHBIE,
XPOMOCOMHBIE, T€HOMHBIE W TIPUBOJUTH IPUMEPHI MYyTaLHH.
OOBACHATP NMPUYNHBI BOZHUKHOBEHUS MyTalHd, poiib (aKTOpOB-
MyTareHoB. CpaBHHBAaTh BHABI MYyTallMii; BBIABISATH HPUYUHBI
HACJEJCTBEHHOW W3MEHYMBOCTH, HMCTOYHUKH MYTareHOB B
OKpy’Karomel cpene (KOCBEHHO). XapaKTepH30BaTh BHESICPHYIO
HACJICICTBCHHOCTh M M3MEHYHMBOCTH PackpblBaTh coJepiKaHHe
TEPMHHOB M TOHATHIl: KapHUOTHI 4YeJOBEKa, LUTOTEHETUYECKHH
METOJl, TeHEAJIOTHYECKUH METOJ, POJOCIOBHbIC, OJIM3HEIOBBIN

METOI, HaCJIEICTBEHHBIE 0oJIe3HH: (MOHOTCHHEIE, [¢
HAaCJIEACTBEHHOM MPEIPACIONI0KEHHOCTHIO, XPOMOCOMHBIE),
MEIUKO-T€HETHYECKOE KOHCYJIbTHUPOBAaHHE. Ilepeuncnats

0COOCHHOCTH M3Y4EHHs T€HETHKH YEI0BEKa; IPUBOANUTH MPUMEPHI
HAcJIECTBCHHBIX O0JIe3HEH YelloBeKa, XapaKTepH30BaTh METOABI UX
npoduIakTHKK; 00OCHOBBIBATH 3HAYCHUE MEAMKO-TCHETHYECKOTO
KOHCYJIbTUPOBaHUs. BBIABISATE M CpaBHUBaTh MEXIy COOOMH
JIOMUHAHTHBIE M PELIECCUBHBIE NMPU3HAKK 4enoBeka. COCTaBIATh U
aHAJIM3UPOBATh POJOCIOBHBIE YENOBEKA.

Tema 7. Cesiekuusi OpraHusm

oB. OCHOBBI OMOTEXHOJIOTHH.

7.1

CenexIys Kak HayKa
U npouecc. MeTonsl
Y JJOCTYIKCHUS
CeJIeKLH pacTeHHH
Y KHBOTHBIX.
buoTexHomorus Kak
oTpacib
HPOU3BOACTBA.

2/2/2

VYpok

7.

Cenexkunss Kak HayKa M Ipolecc. 3apoXIeHHE CEIeKIUH U
nomectukauusa. Yuenue H.M. BaBuinoBa o LieHTpax NpOUCXOXKIEHUS U
MHOT0o00pa3usi KyJbTYpPHBIX pacTeHWi. LIeHTpsl NpOMCXOXICHUS
JIOMAIIIHUX XKUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMEeHHBIE METOABI CeJIeKIMH. MacCoBBII W HMHIUBHIYaJIbHBIHA
OTOOpHI B CEJNEKUMHM pacTeHHH M IKUBOTHHIX. OlleHKa SKCTepbepa.
brnmskoponcTBeHHOE CKpelMBaHue - WHOpUAWHT. Ywucras InHUS.
CkpemuBaHue 4YHCTBIX JWHUHA. ['ereposuc, wunam ruUOpHIHAs cHIIA.
HeponcteenHoe ckpenuBanue - aytopuauar. OTaaneHHas ruopuan3anus
u ee ycnexu. McKycCTBEHHBIH MyTareHe3 U IMOJyYeHHE MOIUIIIOUAOB.
JlOoCTHXKEHHS CENEKIUN PACTEHHI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buotexHonorus kak oTpaciab Npou3BoAcTBa. ['eHHas MHXKeHepHs. DTarnbl
co3nanusi pekomOuHanTHOH JIHK ® TpaHCreHHBIX OpraHHW3MOB.
Knerounas wumxkenepus. Kietounsle KynbTypbl. MHKpPOKIOHAIbHOE
pasMHOXeHue  pacTeHuil. KnoHupoBaHHME  BBICOKONPOAYKTHBHBIX
CEeNbCKOXO3SHCTBEHHBIX OPTaHM3MOB. OKOJOTHYECKHE M 3THYECKHE
mpobaemsl. 'MO - reHeTHYeCKH MOANGDUITPOBAHHBIE OPTaHU3MBEI.
JemMoHcTpanuu:

IToprpersi: H.M. Basunos, U.B. Muuypun, I'.JI. Kapneuenko, M.O.

PackpsIBaTh copepKaHHE TEPMHHOB M HOHSITHIL: CENEKIHs, COpT,
1opoja, IMTaMM, JAOMECTHKAIWs, WM OJIOMAalllHMBAaHHE, IIEHTPHI
MHOroo0pas3uss M HPOUCXOXKIEHHsSI KYJIBbTYPHBIX pacTeHUl U
JKMBOTHBIX, THOpPHIM3ALs, MCKYyCCTBEHHBIN 0oTOOp. HaspBath m
CpaBHHMBATh OCHOBHBIE 3TalbIpa3BUTH CeNIeKINH. M3narate yuenne
H. Y. BaBuiioBa 0 LIeHTpax NPOUCX0KACHUS KyJIbTYPHBIX PACTCHUIA;
pa3nuYaTh LEHTPHI HA KapTe MUPA, CBA3BIBATBUX MECTOIOJIOKEHHE
C oyaramMy BO3HHKHOBEHMSIPEBHEHIINX UBHIM3aiid. CpaBHUBATH
COpTa KyJbTYPHBIX PACTEHUH, MOPOIbI TOMAIIHUX )KUBOTHBIX U UX
JUkuxnpenkoB. OLeHWBaTh pPOJIb  CENEKUMH B OOecrevyeHHn
MPOJIOBOJILCTBEHHOW 0O€30MacHOCTH 4elloBe4ecTBa PacKphIBaTh
COJICp)KaHWE TEPMHHOB W TOHSATHH: MCKYyCCTBEHHBIH OTOOD,
MacCOBBId  OTOOp, HWHAWBUAYAJIbHBIH  OTOOp,  OKCTEPHEP,
OJIM3KOPOJICTBEHHOE CKpEIMBaHWE, 4YHCTas JIMHUS, TeTepo3Huc,
HEPOJACTBEHHOE  CKPELIUBAHME, HCKYCCTBEHHBIH  MYyTareHes,
noyumionasl. CpaBHHBaTH (OPMBI  HCKYyCCTBEHHOTO 0TOOpa
(MaccoBOro W MHIMBUAYATbHOTO), BUABI  THOpHIU3AINA
(OM3KOPOJACTBEHHOW ¥ OTAAIEHHOH), CIOCOOBI  TOJIyYeHUS
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HBanos.
TaOnuner U cxeMbl: kapta "LICHTPBI MPOUCXOKACHUS U MHOTO0Opa3us

KynbTypHbIX pacteHuil”, "Ilopomsl nomamHux xuBOTHBIX", "Copra

KyJnbTypHbIX —pacreHuid”", "OtnanenHas rubOpuamzanus’, "PaboTs
aKajeMuKa M.O. HBanoBa", "Tonumnounaus", "O0OBEKTHI
ouorexnonornn",  "KierouHele  KyJIpTypel W KJIIOHHpOBaHHE",

"KoHcTpyupoBaHHe U IEPEHOC TEHOB, XpOMOCOM".

O6opyznoBaHue: MyJSDKH IUIOAOB W KOPHEIUIONOB TUKUX (opM u
KyJIbTYpHBIX COPTOB pacTeHui, repOapuii "CelbCKOX035iCTBEHHBIE
pacteHus".

JlabopaTopHble 1 IpaKTHYECKUE PabOTHI:

Oxckypcus "OCHOBHBIE METOIbI U JOCTIDKEHHS CEJIEKLIUU PacTeHUH U
KMBOTHBIX (Ha CEJISKIMOHHYI0 CTaHIMWIO, IUIEMEHHYI (depmy,
COPTOMCHBITATENbHBI y4acTOK, B TEIJIMYHOE XO3iHCTBO, J1a0OPaTOPHUIO
arpoyHHMBEPCUTETa WIIM HAYYHOTO LIEHTpa)".

TIOJIUIIJIONI0B. HpI/IBOﬂI/ITb MpUMEPhI L[OCTPI)KCHI/IFI CCJIICKIIMH
paCTeHI/Iﬁ U KHBOTHBIX PaCKpI)IBaTI) COACpKaHNEC TCPMUHOB U

MOHSTHH: 6uoTexHOIOTHS, KIIETOYHAs HHXCHEPHS,
TeHHAAWHKCHEPUs, KIOHUPOBAHUE, TPAHCTEHHBIC OPraHU3MBI,
I'MO (reHeTHdecku MOU(DUIIMPOBAHHBIE OpraHU3MBI).
XapakTepu3oBaTh OHMOTEXHOJOTHIO KakK OTpacib IPOH3BOACTBA,
OCHOBHBIE JIOCTHXCHUS O6HOTEXHOIOTHH B obnactu
IPOMBIIIJICHHOCTH,  CEIbCKOrO  XO03fficTBAa U MEIUILMHBL

[TepeuncisiTe U XapakTepU30BaTh OCHOBHBIE METO/IBI U JOCTH)KEHHS
ononmkeHepun. OOCYKIaTh IKOIOTHIESCKHE U STHUCCKIE ACTIEKTHI
HEKOTOPBIX HCCIIEIOBAHUMN B obacTi OHMOTEXHOJIOTUHA
(KJIOHUPOBaHUA, HUCKYCCTBEHHOI'O OILIOIOTBOPEHUS,
HAlPaBJICHHOTO HM3MCHEHWS TE€HOMa W CO3JaHMS TPAHCTEHHBIX
OpTaHU3MOB)

[IpakTrueckue 3aHATHUL

8.

CocTaBuUTh M aHAIH3 POAOCITIOBHBIX YE€JIOBCKA.

JlabopaTopHbIe 3aHATHS

9.

"N3ydeHne KaTaJIUTUYCCKONH aKTHBHOCTH (EPMEHTOB (Ha MpHUMEpe
aMuIIa3bl WIK KaTamassl)".

"N3ydeHne CTpOCHHS KJIETOK pPAcTEeHHUH, *HMBOTHBIX M OakTepuil mox
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u Ux onucaxHue".
"HaGmroneHrne MUTO3a B KJIETKaX KOHYMKA KOpEIKa JyKa Ha TOTOBBIX
MUKponpenaparax".

"U3yuyeHue cTpoeHus OJOBBIX KIETOK Ha TOTOBBIX MUKpoOINpenaparax'.
"N3y4yenue  pe3ynbTaTOB  MOHOTMOPHIHOTO W JAWUTHOPHIHOTO
CKpEIIMBaHus y 1po30(HIIBl HA TOTOBBIX MUKpOIIpenapaTax".
"U3yuenue MOAU(PUKATTIOHHON H3MEHYHBOCTH,
BapHAIlMOHHOTO Ps/ia U BapUAI[MOHHOMN KpUBOH'".

"AHanu3 MyTauuii y Apo30Quibl Ha TOTOBBIX MUKpoIIpenaparax".

MOCTPOCHUC

Tema 8. DBoIIOLIMOHHAS OUOJIOTHSA.

8.1 | DBomronusa u
METO/bI €€
uzydenus. Uctopus
pa3BUTHSA
IpeCcTaBICHAN 00
3BOJIIOIMH. Bu:
KpUTEPUU U
CTPYKTypa.

2

Ypok

10.

[IpeanocrTkn BOZHUKHOBEHUS SBOIOIMOHHON TEOpHHU. DBOIOMUOHHAS
TEOpHUsl M ee MecTo B Omojornu. BnmsHme 3BONIONMOHHOW TEOpPHH Ha
pa3BHUTHE OMOJIOTHHU M IPYTUX HayK.

CeugerenscTBa 3Bomonuu. [laneoHronoruueckue: nocaea0BaTeIbHOCTb
MOSIBICHUST BHJOB B IAJICOHTOJIOTHYECKOW JIETONHCH, TIEPEXOTHBIE
¢dopmel. buoreorpaguueckue: cxoactso M paznuuue GayH U Qiop

PaCKpI)IBaTI) COACpKaHUE TCPMHUHOB U MOHATHH: 9BOJIIOIHA,
TIEPEXOTHBIC (l)OpMBI, (I)I/IJ'IOFCHGTI/I‘IGCKI/IG pAAbI, BUABI-OHJICMUKH,
BUBI-PCJIMKTBI, 3adKOH 3apOJAbIIIEBOTI0 CXOACTBA, OHOreHeTHYECKH
34KOH, T'OMOJIOTUYHBIC W aHAJOTWYHbIC OpraHbl, pyAUMCHTApPHBIC
Opranbl, aTaBU3MBI. Hepeqncnmb OCHOBHBIC OTallbl Pa3BUTHUA

3BOHIOIIHOHHOﬁ TCOPUHU. XapaKTepI/BOBaTB CBHJCTCIIBCTBA
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IMomynsamus kak kak
JJIeMEeHTapHas
eJMHUIa BUJA.
JIBI>KyLue cuibl
(a:memeHTapHbIE
(bakxTopsI)
IBOJIIOLHH.

MaTEpPUKOB U OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOACTBA U Pas3iW4usi IMOPHUOHOB Pa3HBIX BUIOB
MTO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHAIOTHUYHbIE, PyAUMEHTApHBIE OpPraHbl, AaTaBU3MbL. MOJEKYyISIPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACIIEJCTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKHX MyTEH y BCEX OPraHU3MOB.

OBomonuonHas teopus Y. Jlapuna. [IpenmochUTkn BO3HHUKHOBEHHS
JapBUHU3MA. JIBWOKymme Ccuibl 3BONIOUMM BUIOB 10 JlapBuHy
(u30BbITOYHOE  pa3MHOXKEHHE TP OTPaHUYEHHOCTH  PECYPCOB,
HEeOoIlpeqesieHHass ~ M3MEHYHMBOCTh, Ooppba 3a  CyIIeCTBOBaHHE,
€CTEeCTBEHHBIH 0TOOD).

Cunrtetndeckas Teopus 3somonuu (CTD) u ee OCHOBHBIE MOJI0KEHUS.
Muxpossomonust. [Tomysnus kak eJHHUIA BUIA U 3BOJIIOIHH.
HOBmwxymue cwibl  ((GakTOpel) HBOJNIONMM BHUAOB B  IPHPOAE.
MyTanuuoHHbIH mpolece 5 KOMOWHAaTHBHas U3MEHYUBOCTD.
[MonynsuuoHHbIe BOJHBI U Apeiid reHoB. M3omsauums 1 MUrparms.

IBOJIIOLUHU: MaJICOHTOJIOTHUYECKUE, Ouoreorpaguueckue,
9MOpHOIIOTHYECKHE, CPaBHUTEIBHO aHaTOMMUECKHE,
MoOJEKyIsIpHOOnoXuMudeckue. [IpuBoANTE MpUMEPBI MEPEXOTHBIX
¢dopM oOpraHm3MOB, (WIOTeHeTHYeCKHX pAnoB. [IpuBoanuTH
(OpPMYJTHPOBKN 3aKOHOB OHMOTEHETHYECKOTO M  3apObIILIEBOTO
cxoncTBa PackpblBaTh copepKaHME TEPMHHOB M MOHATHI:
CHUCTEMAaTHKa, CCTECTBEHHBIA W  HCKYCCTBEHHBIH  OTOOD.
XapakTepu30BaTh OCHOBHBIE HBOJIOIMOHHBIE UAEU, KOHLEHINA U
TEOpHUH; CPAaBHUBATH B3JIAABI HA BUA U dBomtoruio K. Jlunnes, XK.b.
Jlamapka, Y. Hdapsuna. OueHuBath BKIaj JIMHHEsS B pa3BHUTHE
CHCTEMAaTHKH U OOBACHITH MPUHIUIBI OMHAPHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COAEp)KaHME M 3HAYEHUE HBOIIOLHUOHHOUN
koHuenuuu XK. b. Jlamapka. OneHuBaTh €CTECTBEHHO-HAYUHbIE U
COLIMAIBHO-9)KOHOMHYECKHE MPEANOCBHIIKI BO3HUKHOBEHUS
3BOMIIOLIMOHHON Teopun Y. [lapBuHa. PackpeiBaTh COJEp:KaHUE
9BOMIIOLIMOHHOU Teopuu Y. JlapBuHa; CpPaBHUBATH HEOIPEICIEHHY IO
U ONPENENEHHYI0 H3MEHYUBOCTbD, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oT60p, hopMbI OOPHOBI 3a cyliecTBOBaHUE. OMUCHIBATH MOJOXKCHUS
cuHTeTHYecKoi Teopuu BoroIMU (CTI) n 00BACHATE €€ 3HaUCHUe
qui Ouonorun PackpbIBaTh comep’kaHWE TEPMHHOB W TTOHSATHH:
MUKPOABOMIOLMA, BHJ, KPUTEPUM BHIA, apean, MOMyJIALus,
reHo()OH/, MyTaluu, KOMOMHAIMKA T€HOB. XapaKTepu30BaTh BH[
KaK OCHOBHYK) CHUCTEMAaTHYECKYH €AMHHUIly H ILEIOCTHYIO
Ouonorudeckyro  cucreMy.  Bwlgenarte  KpuTepuM  Buaa
(Mopdoornyeckui, (hU3HOTOTHYECKUT, OMOXUMHUYECKUH,
FeHETUYECKHUH, IKOJOTUUECKHH, reorpadMueckuil) U NPUMEHSTh
KPUTEPUH Il ONHUCAHUS KOHKPETHBIX BHJIOB. XapaKTepU30BaTh
HNOMYJISIUI0 KAaK CTPYKTYPHYIO €IWHMIy BHIA U OSBOJIOLUH.
OnuchiBaTh MOMYNALHIO II0 OCHOBHBIM ITOKa3aTeNsiM: COCTaB,
CTpyKTypa PackpbiBaTb coiep:KaHUE TEPMUHOB W IOHSTHIL:
KOMOHMHATHBHAsI ©3MEHYMBOCTh, MyTaIlH, MyTAIl[HOHHBIN TIpoIiecc,
MOMYJISALMOHHbIE BOJHBI, JApel( TIeHOB, H3OJSIHMS, MUTPALUH.
XapakTepu3oBaTh 3JIeMEeHTapHbBIe (axTopsI 9BOJTIOIHH:
MYTallMOHHBIM  Tpolecc,  KOMOWHATHBHAs  HM3MEHYHMBOCTS,
MOIMyJIIIMOHHBIC BOJHBI, JApei] TeHOB, W3OJAIMS, MHUTPAITH.
YcranaBnmuBaTh MIPUIHNHHOCIIC/ICTBEHHEIE CBSI3H MEXTY
MEXaHU3MOM U  pe3yldbTaTOM  JEWCTBUS  JBUXKYIIUX  CHI
(311eMeHTapHBIX (HaKTOPOB) SBOJIOLHH.
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8.2 | EcrecTBeHHbII 2 Ypoxk

0160p 1 ero GOpMBL. 11. | EcrecTBeHHBIIH OTOOp - HampaBisromuii (akTop 3Boor. DopMer
Pesynbrarsl
€CTEeCTBEHHOTO 0TOOpa.
SBOJIIOLUH:
[TpucnocoOneHHOCT, OPraHU3MOB KaK pe3ysbTar dBojouun. [Ipumeps
MPUCTIOCOOIEHHOCTh 6 N A
OPTAHH3MOB I npucrnocoOieHunid y oprann3MoB. ApoMop(h03bl ¥ HIHO-aTaNTallluH.
BUI006pa30BaHKE. Bun u Bumoo6Opasosanme. Kpurepmm Buma. OcHOBHBIE (HOPMBI
Hanpagienns 1 BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.
nyTH MaxkposBomonust. dopmbl 3BoIONMHU:  QUIIeTHYECKas, IMBEPreHTHAs,
MaKpO3BOIFOLHH KOHBEpreHTHas, mapayenbHas. HeoOpaTtuMocTs 3BoIIONNH.
ITpoucxoxneHue oT HECTICIHAIN3UPOBAHHBIX MIPE/IKOB.
[porpeccupytomast crenuamu3anus. AJJanTHBHAS pajnanus.
JemoHcTpauuu:

Hoprpersr: K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, B.O. Koanesckui,
K.M. Bap, . I'ekkens, @. Mronnep, A.H. CeBepiios.

Tabmunbl u cxembl: "PazBuTne opraHumdeckoro mupa Ha 3emue",
"3apoapli TO3BOHOYHBIX KHUBOTHBIX", "Apxeontepukc", "DopMsl
60pe0BI 3a cymectBoBanue", "EcrecTBenHbil 0TOOP", "MHOTOOOpa3me
copTtoB pacteHuit", "MHoroo6pasue nopon >xuBoTHbIX", "Ilomymsaun",
"MyTanmoHHas W3MeHYUBOCTE", "Apomopdosze”, "Wmmoamanrammun',
"O6mas nereHepanusa”, "Bmwkymme cuisl 3Bomonun’, "Kapra-cxema
Mmapuipyta mytemectsus Y. [lapBuna", "bopnba 3a cymectBoBaHue",
"ITpucnocoOIeHHOCTh OpraHu3MoB", "T'eorpadugeckoe
BrAooOpazoBanue", "DKomornyeckoe BuaooopasoBanme".
O0opynoBaHue: KOJUIEKLUS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPACKH,
Habop IUIOMOB M ceMAH, KoJulekuus "lIpumepsl  3alIUTHBIX
pUCHOcoOIeHNH y JKUBOTHBIX", Monenb "OCHOBHBIC HalpaBICHUSI
sBomoru", oOBemHas Mojens "CTpoeHWe TOJOBHOTO  MoO3ra
ITO3BOHOYHBIX".

Buoreorpaduueckass kapra mMupa, kowtekuus "®OpMBI COXPaHHOCTH
HCKONAeMbIX JKMBOTHBIX M pacTeHui", Moaens anmuukauus "llepekpect
xpomocoM", BIaxKHBIE Mpemnapartsl "Pa3Butne Hacexomoro", "Pa3purue
nsrymkn”, mukponpenapar "JIpozoduma" (Hopma, MyTanuu (GopmbI
KPBLIbEB U OKPACKU TENA).

PackpeiBaTh copepkaHME€ TEPMHMHOB M IOHSTHUH: €CTECTBEHHBIN
otbop, 6opr0da 3a cymecTBoBaHue. ONICHIBATE MEXAHU3M JICHCTBHA
€CTECTBEHHOI'0 0TOOpa. XapakTepu3oBaTh (POPMBI €CTECTBEHHOTO
orbopa (ABMKYLIMH, CTaOMIM3MPYIOIUWH, IU3PYNTHBHBIA) U
CpaBHMBaTh WX Mexmy coboil. Xapakrepm3zoBatb OOppOy 3a
CyLIeCTBOBaHME M  CpaBHMBaTh €€ BHIBl  (MEXBHJOBasd,
BHYTPUBHJIOBasi, 0opb0a ¢ HeOnaronpuaTHeIMH (akTopamu
BHEIIHe# cpens) PackpriBaTh comepikaHNEe TEPMUHOB M ITOHITHIA:
MPUCTIOCOOIEHHOCTh, TOKPOBUTEIBCTBEHHAS M NTPEIOCTEPETatoImast
OKpacka, MacKHpOBKa, BUI00OpazoBaHue. ONMUCHIBATH MEXaHU3M
BO3HUKHOBEHHS IPUCIIOCOONIEHNH y OPraHM3MOB. BBIABIATH 110
N300paXEHHUsAM, Ha OKMBBIX M (DPUKCHPOBAaHHBIX IIpemaparax
MPUMEPHI IPUCIOCOOICHHOCTH PACTEHHUH U )KUBOTHBIX K YCIIOBUSM
cpenbl OOUTaHMs, TOKa3bIBATh OTHOCUTEIBHYIO LIeJIeCO00pPa3HOCTh
npucriocoOneHnid.  XapakTepu3oBaTh CIOCOOBI M MEXaHU3MBI
BH/I000pa30BaHUs; ONHCHIBATH W CPaBHUBATh OCHOBHBIC (DOPMBI
9KOJIOTHYECKOTO u reorpauuecKoro BU1000pa30BaHuUs
PackpsIBaTh coiepkaHWe TEPMUHOB M MOHSITHIH: MaKpO3BOJIOIIHSA,
¢unoreHes, OMONOTMYECKHH TpOTpecc W perpecc, apoMopdos,
nauoagamnTaims, 061ua;1 ACreHEpanus, aaalTHUBHasg paauanus.
Xapaktepu3oBaTh (HOPMbI IBOJIONKMU. BBISBIATE apoMop(ho3sl U
WANOaNanTalil y pacTeHud W KHUBOTHBIX. CpaBHUBATH
OHMOJIOTUYECKHI MPOrPecc U OUOJIOTHUSCKUI perpecc, apoMopdos,
HAMOAANTALMIO U OOIIYIO JIereHepaluio. BEIIBIATE B3aUMOCBA3H
MEXAy IYTIMH M HalpaBiICHUSIMU SBOJIONWH y pPAaCTEHUH U
JKUBOTHBIX

Tema 9. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.

9.1 | Ucropus *u3HU Ha 2 Ypok

3emie U METOIbI €€ 12
H3YyYEHHUS.
I'nnoTe3sl

IIOHay‘-IHBIe IPEACTABIICHUA O 3apOXKIACHUUN KU3HU. HaquHe THUIIOTEC3bI
BO3HMKHOBEHUS )KU3HU Ha 3eMIie: abnoreHes u TMMaHCIICPMUsL. Xumuueckas
OBOJIIOLHA. AOuOreHHbII CHHTC3 OpPraHNUYECCKUX BCHICCTB nus3

PackpreIBaTh cojiepKaHHWE TEPMHUHOB M MOHSATHI: KpEallMOHH3M,
abuoreHe3, BUTAIM3M, [AHCIEPMHS, OWOMO33, KOalepBaThl,
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MIPOUCXOKACHUS
JKM3HH Ha 3eMiIe.
OCHOBHEI€ 3TaIbl
SBOJIIOLNH
OpPraHUYECKOTO
Mupa Ha 3emie,
pa3BUTHE )XKH3HH TI0
IpaM | [IepruoiaMm.
CoBpeMeHHas
cucTeMa
OpPraHUYECKOTO
MHUpa. DBOIIOIHS
YyeI0BeEKa
(anTpomorenes).
JBIKyLIME CUIIBI
(dpakropsr)
aHTPOIIOTEHE3a.
OCHOBHBIE CTaIUHU
JBOJIIOIUHA
YeJIOBEKA.
YenoBedyeckue pacel
U TIPUPOTHBIC
ajganTainun
YyeIoBEKa.

HEOPTraHUUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPXKICHUE XHMUYECKOMH
sBotouuy. HauanpHble aTambl OuoJOrM4eckod HBojronuu. [umoresa
PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npoTtokneTku. IlepBele kieTkn U ux 3Bomouus. PopmupoBaHue
OCHOBHBIX T'PYTII KUBBIX OPTaHU3MOB.

PasBurue xu3HE Ha 3eMiie 1o 3paMm u niepruonam. Katapxeii. Apxeiickas u
mpoTepo3oiickas 3psl. [laneo3oiickas 3pa U ee MepHOAbl: KEeMOPHICKHUH,
OPJIOBUKCKHM, CHITypUNUCKHH, JEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHU.
Me3o30lickas 3pa U €€ epUOJIbl: TPHACOBBIM, FOPCKU, MENTOBOM.
KaiiHo3olickass 3pa M ee NepuoAbl: NaJCOTCHOBBI, HEOTCHOBBIH,
AHTPOIOTCHOBBIH.

XapakTepycTUKa KJIMMaTa ¥ TeO0JOrMYecKHX IporeccoB. OCHOBHBIE
9Tambl BOJIOIMU PACTHTEILHOIO W JKMBOTHOTO Mupa. ApomMopdo3sl y
pacteHuil 1 KUBOTHBIX. [losIBIIeHNE, paclBET U BEIMUpPAHHE TPYII )KUBBIX
OpPTaHU3MOB.

CuctemMa OpraHM4ecKOro MHpa Kak OTpakeHHe 3BONONUH. OCHOBHEIE
CHUCTEMATHYECKUE PYMITBI OPraHU3MOB.

Opomonus  4elnoBeKa.  AHTpONOJIOrMst Kak  Hayka. PasButhe
MPEeICTaBICHHNH O NPOHCXOXKACHUM 4YeloBeKa. MeToabl H3ydeHus
anTponoreHe3a. CxoacTBa M pas3nuuusl 4YeNOBEKA U JKUBOTHBIX.
CucrteMaTHueckoe NOJI0KEHHE YEIOBEKA.

HOemwxymue cuiasl  (dakTopbl) aHTpomoreHesa. HacnencrtBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOLIeCTBEHHBIH 00pa3 JKH3HH,
H3TOTOBJICHHUE OPYIUH TPy1a, MBIIUIEHUE, PEYb.

OCHOBHBIE CTQAMM W BETBH DBOJIOIMH 4YEJIOBEKA: aBCTPAIOIMUTEKH,
Yenosek ymenbiid, UenoBek npsaMoxoaaiuii, YenoBek HeaHAepTaIbCKUH,
YenoBexk pa3yMHbiii. Haxonkum UCKOMaeMblX  OCTaTKOB, BpeMsd
CyIIECTBOBaHMA, 00JACTh paclpoCTpaHEHHs, 00BEM TOJIOBHOTO MO3Ta,
00pa3 )Knu3HH, OpyAus.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME PAachl: E€BPONECOHMIHAS
(eBpazmiickasi), HErpoO-aBCTPAIONAHAS (IKBATOPHAIbHAS ), MOHTOJIOW/THAS
(a3maTcko-amMepHKaHcKast). YepTbl MPUCIIOCOOICHHOCTH MpECTaBUTEINCH
YeJI0BEYECKHX PAC K YCIOBHSAM CYIIECTBOBaHUS. EMMHCTBO 4eI0BEYECKHX
pac. Kpurtuka pacusma.

JemMoHcTpanuu:

Ioptpetsr: @. Penn, JI. TTactep, A.W. Onapun, C. Mumrep, . FOpu, Y.
JapBuH.

Ta6auiel 1 cxemul: "Bo3uukHoBenue ConHeuHol cucteMbl”, "Pa3Burue
opranmdeckoro mmpa', "PactutenpHas xietka", "JKuBoTHas kierka",
"IIpoxapuoTrndeckas kiuerka", "CoBpeMeHHass CUCTEMa OPraHHMYECKOro
mupa", "CpaBHEHHE aHATOMUYECKHX UYEPT CTPOEHUS 4YElOBeKa U
4eJI0BeK00Opa3HbIX 00e3bsH", "OCHOBHBIE MECTa MaJEOHTOJIOTHYECKUX

NpOOHOHTEI, CUMOMOTreHe3. XapaKTepU30BaTh METOMbl W3y4YCHUS
ucropudeckoro mnpouuioro 3emiun. IlepeduciasiTe OCHOBHBIE 3Talbl
XUMHYECKOH M OHMOJOTHYEeCKON 3BOMIONNN. M3maraTe copepikaHue
THIIOTE3 W TEOPW BO3ZHUKHOBEHHSI OKM3HM Ha  3emie
(kpealmoHU3Ma, CaMOIPOU3BOIBHOIO 3aPOXKICHHS (CIOHTaHHOTO),
na"criepmud, ranore3sl PHK-mupa). OmmceiBats sxcriepumenTs! C.
Mumtepa u I'. IOpu mo monydeHHIO OpraHWYECKHX BEIIECTB U3
HEOpraHWYeckux MyTéM aOHOTeHHOro cHHTe3a PackpbIBaTh
CoJIep)KaHNe TEPMHUHOB M MIOHATHIA: 30H, 3pa, HEPHOJI, apOMOP(O3BbI,
WANOAaNTauK. 3HATh IIOCIEIOBATEIbHOCTh J0HOB: KaTapxew,
apxei, mporepo3oi, haHepo30i; Ip: apxehckas, IpOTEepPO30iicKas,
majaco30icKasi, Me3030iicKasl, KaiHO30MCcKas; [IepUOJOB:
KeMOpHWIICKMiA, = OpIOBUKCKHH,  CHIYPHHCKHN,  JIEBOHCKHIA,
KaMEHHOYTOJIbHBIM, NEPMCKHUM, TpUACOBBIA, IOPCKUH, MEIOBOH,
[aJICOTCHOBBII U HEOT'€HOBBIH, AHTPOIIOI€HOBBIN. XapaKTepu30BaTh
OCHOBHBIE COOBITHS B Pa3BUTHH OPraHHYECKOTO MHpa IO 3paM U
HEpUOJaM  TEONIOTMYECKON  HCTOpPHHM;  OJTalbl  pa3BUTHA
pacTUTENFHOTO M JKMBOTHOTO MHpa. Bblienuts  TiaBHbIE
apoMop(o3bl pacTeHuil U KUBOTHBIX. CpaBHUBATH MEXIy COOOI
HpeJCTaBUTENEH CUCTEMAaTHYECKUX TPYMI OPTaHU3MOB, BBIABIIATH
YepThl YCIOXHEHHS M IPHUCIOCOOICHHOCTH K YCJIOBHSAM >KHU3HH
PackpbiBaTh colep)kaHUE TEPMHHOB M IIOHATUN: CHCTEMAaTHUKA,
WCKYCCTBEHHAsi M €CTeCTBEHHas Kiaccuukanus, OnHapHas
HOMEHKJIATypa, MPUHLMI HEPApXUYHOCTH. XapaKTepU30BaTh
COBPEMEHHYI0 CHUCTEMYy OpraHH4ecKoro Mupa PackpbeIBaTh
COJIepXKaHNEe TEPMHMHOB U TOHSATHHA: aHTPOIOJIOTHS, aHTPOIIOTCHE3,
yenoBek pasymHbeli (Homo sapiens), mpsMoxoXkIeHHE, BTOpas
curHanbHas cucrema. IlepedncnsaTs 3ajauu aHTPONOJIOTHH, HTAIbI
CTAHOBJIEGHUS W PA3BUTHUS MPEACTABICHHH O IPOUCXOXKICHUU
yenoBeka. M3nmarate ocHOBHBIE monoxkeHus Teopun Y. JlapeuHa,
KPUTHYECKH  OLCHMBaTh  HEHAy4YHYI0  HMH()OPMAIHUIO 0
MIPOMCXOXK/ACHUHN YeloBeKa. 3HATh CHCTEMAaTHYECKOE IOJIOKEHHE
Buaa Homo sapiens, nmepednciars ero Mop¢hoioro-aHaTOMHYECKHUE
NpU3HAKM pa3HOTO YpOBHS (TWII, Kiacc, OTpsg U Jp.).
YcTaHaBIMBaTP YEPTHI CXOJCTBA M PA3NUUMN dYellOBeKa U
XKHUBOTHBIX. OOBACHATH M OLIEHUBATh 3HAUCHHE HAYYHBIX 3HAHUH O
MPOUCXOXKACHUH YeJI0BEKa AJIsl IOHUMAaHUs MECTa U POJIM 4eI0BeKa
B mnpupone PackpeiBaThb conaepkaHME€ TEPMHHOB U IOHSTHIL:
(akTOpBl AHTPOTIOTEHE3a, TPYNIIOBOE COTPYIHHYECTBO, pPEUb,
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HaxoJOK MpEeAKOB COBpeMeHHOro denoBeka", "JlpeBHeiiue mroau",
"Ipesuue moau", "IlepBrie coBpeMenHbie moau", "UenoBeueckue pacol'.
O6opynoBanue: Mymspku — "[lpoucxoxneHue — denmoBeka" — (OIOCTBHI
aBCTpaJIONHUTEKA, MIMTEKaHTPOIIa, HeaHIepTaliblia, KPOMaHbOHIIA), CIICIIKH
win n300pakeHHss KaMEHHBIX OpYJIUi ITEPBOOBITHOTO YeIOoBeKa (KaMHH-
qommepsl, pyonna, ckpebia), TeoOXpoHOIOTHIeCKas TabIHuIa, KOJICKITHS
"®OopMBI COXPaHHOCTH HCKOMAeMBIX )KHBOTHBIX M PacTEeHHHA".

OopyIMiiHasE JEATEeNbHOCTh, IMOJUMOPGU3M. XapaKTepH30BaTh
JBIDKymne cuibl (pakTopbl) aHTpoIOreHe3a: OWOJOTHYECKHE WU
CONMANIGHBIC, CpaBHUBAaTH MX Mexay coboit  PackpriBaTh
COJIep)KaHWE TEPMHUHOB W TOHATHN: aBCTPAJOMUTEK, 4YEJIOBEK
YMEIbIi, YeNoBeK MPSMOXOSIINI, HeaHaepTanel, KpOMaHbOHEIl,
HEOJUTUYECKas peBoIIonys, MIEpBOOBITHOE HUCKYCCTBO.
XapakTepu3oBaTh U CPaBHHBATH MEXIY COOOW OCHOBHBIC CTAaIHU
9BOJIIOIIMM  YENIOBEKa:  XPOHOJIOTMYECKMH  BO3pacT,  apeaia
pacrpocTpaHeHusi, 00bEM roJIOBHOTO MO3ra, 00pa3 JKH3HU U OpYHs
Tpyda PackpeiBaTh colepiaHHe TEPMHUHOB M IOHATHH: Ppachl,
pacoreHes, COLIMANIIAPBUHU3M, pacusm, MeTHCaLusl.
XapakTepu3oBaTh U CpaBHUBATh MpPEACTAaBUTEICH YEIOBEYECKUX
pac, pacKpbIBaTh IPUYUHBI U MEXAHU3MBI PACOT€HE3a, IEPEUUCIIATD
Y TIPUBOJIUTH IPUMEPHI TPUCIIOCOOIEHHOCTH YEJIOBEKA K YCIOBUSAM
Cpenpl, TMPUMEPHl MPUCIOCOOUTEIHEHOTO 3HAYCHUS PACOBBIX
npu3HakoB. Jloka3eiBaTh eqMHCTBO BHAa Homo sapiens, Hay4uHyto
HECOCTOSITENIbHOCTh ~ PACOBBIX  TEOPHUH, HIEH  COLHMAIBHOTO
JapBUHU3Ma U pacu3Ma

Tema 10. Opranu3Mbl U OKpY Ka0IIas cpeaa.

10.
1

DKOJIOTHs Kak
Hayka. Cpenbl
oOuTaHus U
JKOJIOTHYECKHE
(bakTOpHI.
AbGuoTnyeckue
(bakTOpHI.
buornueckue
(baxTopsl.
DKOJIOrHYECKHUE
XapaKTePUCTUKH
BUJIA U TIOMYJISILIUA

2

Ypok

13. | Dkomormst Kak Hayka. 3aJadd W pa3fedsl dSKoJNoruu. Meronsl | PackpeIBaTh coepikaHUe TEPMHHOB M IIOHSATHI: SKOJIOTHS, TIOJICBBIC
9KOJIOTHYECKUX  HCCIEAOBaHUNA.  DKOJOTHUECKOE  MHUPOBO33PEHHUE | HAOJIOJIEHUS, DKCIEPUMEHTHI, MOHUTOPUHT OKPYXKAIOMIeH cpesbl,
COBPEMEHHOTO YeJIOBEKa. MOJICIUPOBaHME, 3KOJIOTHYECKOe MHUpPOBO33peHue. llepeuncnsars
Cpensl  oOWTaHHMA  OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3IYIIHAS, | 33Ja4d SKOJIOTHH, €€ pa3leNbl W CBS3M C APYTUMH HayKaMH.

MIOYBEHHAsA, BHYTPUOPTaHU3MEHHAs.
Okonornyeckue (axrtopbl. Kitaccudukamust 3Kog0rn4eckux (Gpakropos:

abuotnyeckne,  OMOTHYeCKMe W aHTponoreHuele.  JlelictBue
9KOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuOTHYECCKHE (bakTopsr: CBET, TeMmneparypa, BJIAYKHOCT.
@otonepruogm3M.  [lpucmocobneHns  OpraHu3MOB K JICHCTBHIO
abuoTtnyeckux (akTopoB. bronormyeckre puTMBI.

Buotnyeckne  dakTopsl. Buasl OmoTMUecknx — B3anMOJEHCTBHIA:
KOHKYPEHIIUS, XWIIHUYEeCTBO, cuMOno3 m ero ¢opmel. [lapasutusm,
Koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHpPaHCTBO,

HaxJeOHMUECTBO). AMEHCANN3M, HEHTpaIn3M. 3HaueHHEe OMOTHYECKHX
B3aUMOJICHCTBUII ISl CYLIECTBOBAHMS OPraHU3MOB B HPUPOJHBIX
coo0LIecTBax.

DKOJIOTHYECKHE XapaKTePUCTHKH NOmyssinui. OCHOBHBIE TOKa3aTeln

XapakTepu3oBaTb  METOJABl  SKOJOTMYECKHMX  HUCCIEeJI0BaHUI
PackpsIBaTh copepikaHHe TEPMHUHOB M NMOHATHH: cpela OOWTaHUS,
JKOJIOTMYECKUE (baxTopsl, OHMOIIOTHYeCKHI ONTUMYM,
OTPaHUYMBAIOMINNA (TUMUTHPYIOIUH) (akTop. XapakTepruzoBaTh
YCIOBUSI cpeJy OOHMTaHMs OPraHM3MOB; KJIacCU(pHUIMPOBATH U
XapaKTepU30BaTh  JKOJOTHYEeCKHe  (DaKTOpel:  aOMOTHYECKHE,
OmoTHueckue W aHTponoreHHele.  ONHCHIBATE  JIeHCTBHE
9KOJIOTHUECKUX (aKTOPOB Ha OpraHW3MBL. XapaKTepHu3OoBaTh
OCOOEHHOCTH CTPOEHUSI M SKH3HEAEATENIFHOCTH pPACTEHHH U
JKMBOTHBIX Ppa3HBIX cpel oOuraHusi PackpwiBaTh conepxaHue
TEPMHUHOB W TIOHATHH: abuoTmueckue (akTopbl, (GoTomepuoamsm,
Omomornyeckne pUTMBL.  AHATU3UPOBATH JCHCTBHE  CBETA,
TEMIIEepaTyphl, BIAXKHOCTH HA OPraHU3Mbl U INPUBOJUTH IMPUMEPEI
npucrocoOeHHocTH  oprann3MoB. [IpoBoanTh Ouoslormueckue
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MOMYJISIUM: YUCJIEHHOCTb, IJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTD,
NPUPOCT, Murpanus. JIuHamMuKa YUCICHHOCTH MOMYJSIUH U ee
PETYIISAIIHSL.

JemoHcTpauuu:

Ioptpetsr: A. 'ymoompar, K.®. Pynbe, 3. ['ekkens.

Tabmmmer u cxemsl: kapta "[Ipupognsie 30851 3emmm", "Cpensl 0OUTaHUSA
opraam3MoB", "®oromepuoamsm", "llomymamun", "3aKOHOMEPHOCTH
pocTa 4MCIEHHOCTH momyisiun uHpy3opuu-tydenskn”, "[lumessie
nenu".

HaOmoaeHus 1 0QOPMILIT PE3YJIBTATHI TPOBEAEHHBIX HAOIIONCHUI
PackpeiBaTh conepkaHHEe TEPMHUHOB M TIOHSTHI: OHMOTHYECKHE
(haKTopBl, XUIIHNYECTBO, MTAPa3UTU3M, KOHKYPEHIUS, MyTyaln3M,

cuMOM03, KOMMEHCAIN3M, HaXJIeOHMYECTBO, KBapTHPAHCTBO,
aMeHcalM3M,  HeWTpamusM.  XapakTepu3oBaTh  OHOTHYECKHE
dakToppl ¥ BHABI B3aMMOOTHOILICHHUH MEXIy OpraHu3MaMu,

MIPUBOJNTH MPUMEPHI B3aUMHOHN IMPHUCTIOCOOICHHOCTH OPTaHI3MOB.
CpaBHHBaTh MEXIy COOOH BUIBI OMOTHYCCKHX B3aHMMOJCUCTBHI
opranu3MoB PackpbiBaTh coaep)KaHWE TEPMHUHOB U TOHSTHIL:
TIOITY JISIIHST, YUCIIEHHOCTD, TUIOTHOCTD, POXK/IaeMOCTh, CMEPTHOCTb,

OPUPOCT, MUTpalMs, JAWHAMHKA YHUCICHHOCTH IOMYJISAIHH.
XapakTepu3oBaTh OCHOBHBIE IIOKa3aTeld U  HKOJOTHUYECKYIO
CTPYKTYpy MONYyJSILUH; OIKCBIBATD MEXAHMU3MBI PEryISLHU
YUCICHHOCTH MOMYJISILIAN

Tema 11. Coo01mecTBa H 3K0JIOrHYeCKHE CHCTEMBI.

11. | CoobmectBa 4/2/2 | 14. | CoobmecTBO OpraHu3MoB - 6rnoneHo3. CTpyKTyphl OHOIIeHO3a: BUAOBas, | PackpeiBaTh coiepkaHHE TEPMHHOB W IIOHATHH: OHOIICHO3,

1 OpraHu3MOB. NpPOCTPAaHCTBCHHAS, Tp()(bp[qec}(a;{ (m/m_[eBa;[), BI/IZ[BI—Z[OMI/IHEIHTBI. CBsa3u 9KOCHUCTEMA, 6I/IOFeOLIeH03, BHUBI-AOMHMHAHTBI, 3KOJIOTHUYCCKas

DKOCHUCTEMEBI U
3aKOHOMEPHOCTHU HX
CYIIICCTBOBAHUS.
IIpuponusie
9KOCHCTEMBEI.
AHTpOTIOTeHHBIE
9KOCHCTEMBEI.
Buocdepa —
riobanbpHas
9KOCHCTEMA 3eMIIH.
3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdepsr.
YenoBeuecTBO B
ouochepe 3emiu.
CocyiecTBoBaHUE
MIPUPOIBI U
YeII0BEYECTBA.

B OHoneHo3e.

Okosyorudyeckue cucteMbl (9kocuctemsl). [lonsitne 00 skocucreme u
OuoreoreHose. OyHKINOHAIBHBIC KOMITOHEHTBI 9KOCHUCTEMBI:
MIPOAYIIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB U MOTOK
SHEpPruu B 3KocHucTeMe. Tpoduueckue (MHUIIEBBIE) YPOBHH 3KOCUCTEMEI.
[Mumessle nenu u cetr. OCHOBHBIE TOKA3aTeIN 9KOCUCTEMBI: OnomMacca,
MPOXYKIHUS. ODKOJOTHYECKHE MHPaMUABL: TPOAYKIHH, YHCICHHOCTH,
Oouomaccel. CBoOiCTBa 9JKOCHCTEM: YCTOMYMBOCTb, CaMOpEryJsiius,
pasBurue. Cykueccus.

[MpupomHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. IJKochcTeMa
XBOWHOT'O WM IIUPOKOJIMCTBEHHOTO JIeca.
AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATpPO3KOCHCTEMBI.
Bronorndyeckoe ©  XO3MHCTBEHHOE 3HAYCHUE
ypOOIKOCUCTEM.

YpO0o3KoCUCTEMBI.
arpo’KOCHCTEM |

HUma. XapaKTepu30BaTh OHOIEHO3 (COOOMIECTBO), €r0 BHAOBYIO,
HPOCTPAHCTBEHHYIO M TPOPHUECKYIO CTPYKTYpbl. OOBSACHATH POJIb
KOMITOHEHTOB OHOIICHO3a B TOJAACPKAHUU €ro CTPYKTyphl U

CYLIECTBOBaHUS Ha onpenenéHHoil Teppuropur. OOBICHITH
OMOJIOTHYECKUH  CMBICT  SIPyCHOCTH  FUIMCTOBOM  MO3aMKH.
CpaBHUBATH KOMITOHEHTBI OHMOIICHO30B, ux BHJIOBYIO,

MPOCTPAHCTBEHHYI0O M TPO(HUUYECKYIO CTPYKTYpBI, CBS3U MEXKIY
opranusmMamu PackpblBaTb cOAepXkKaHME TEPMUHOB U IIOHATHUIM:
9KOCHCTEMa, OMOTEOIIEHO3, TPOAYIIEHTHI, KOHCYMEHTHI, PEIyLICHTHI,
TpouUecKne YpOBHHM, INUILNEBas LENb W CETh, DKOJOTMYECKHE
paMubl, Onomacca, MPOIYKIHUS, CyKLEcCHs. XapaKTepHu3oBaTh

CBOHCTBAa dKOcHUCTEeMBl (€€ CIIOCOOHOCTP K  JUIMTEIILHOMY
CaMOIIOIIEPKaHNI0, OTHOCHUTEIBHO 3aMKHYTBII  KpyroBOpOT
BEIIECTB, HEOOXOAMMOCTh TMOTOKa dHepruu). CpaBHHBAThH

MacTOWIIHBIC U JACTPUTHBIC MUIIEBBIE IIENH, TPOYUUIECKUE YPOBHU
9KOCUCTEMBI. Pasznuuarth mNHpamMuabl TPOAYKIMH, MHAPaAMHUJIbI
YUCIIEHHOCTH W TUpaMuibl 6uomacchl. COCTaBJIATh LETIA U CETH
nutanus. llepedncnarh CBOHCTBa 3KOCUCTEM: YCTONYHUBOCTH,
camoperymsus, pasButvie (cykueccus). ONMUCHIBATE MEXaHHU3M
MOJJEP>)KaHUSl PAaBHOBECUS B JKOCHUCTeMaX. XapaKTepu3oBaTh
CYKIIECCHUH, BBISBILTH IPUYMHBI H OOIIHE 3aKOHOMEPHOCTH CMEHBI
9KocUCTeM. PackpbiBaThb CoOJEp)KaHUE TEPMHHOB U TOHSATHI:
BOJIHBIE 9KOCHUCTEMEI, OHOreoIECHO3EI, (bUTOIUTAHKTOH,
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300IUIaHKTOH, OeHToc, Tymyc. IIpMBOANTH NMpHMeEpBl MPUPOIHBIX
9KOCUCTEM CBOel MecTHOCTH. CpaBHUBAaTh Ha3eMHble U BOJHBIC
9KOCUCTEMBI; OpraHuM3Mbl, OOpasylouue pas3Hble TpopHUecKrue
ypoBHM  PackpbiBaTh copepkaHWE€ TEPMHHOB M IOHATHH:
AHTPOIOIEHHass PKOCUCTEMa, arpoIKOCHCTEMa, ypPOOIKOCHCTEMA,
6uopasHooOpasne.  XapaKTepu30BaThb  arpo’KOCHCTEMBI U
ypOO3KOCHCTEMBI, OCOOEHHOCTH HX CYyIECTBOBaHMA. [IpHBOIUTH
INpUMEPBl  AHTPOIIOTEHHBIX  3KOCHCTEM  CBOEH  MECTHOCTH,
OIIMCHIBATH X BUAOBOH COCTaB U CTPYKTypy. CpaBHHBATH COCTaB U
CTPYKTYpPY  TPHPOAHBIX  3KOCHCTEM M  arpodKOCHCTEM,
arpo3KOCHCTEM U yPOOIKOCUCTEM

15.

Ipodeccuonanbuo OPHMEHTHPOBAHHOE cofiepKaHue:
Bbropasznoobpaszue kak (akTop ycToHumBOCTH 3KocucTeM. CoxpaHeHHe
OMOTIOTNYECKOT0 pa3HOOOpa3us Ha 3emile.

VYuenue B.U. Beprazackoro o 6uocdepe. 'panHuiipi, coctaB u CTpyKTypa
ouocdepst. XKusoe BemiectBo u ero pyHkimu. OcodeHHOCTH OGHOChEpHI
Kak TI00aibHON 3KocucTeMbl. JIMHAMHUYECKOe paBHOBECHE M OOpaTHas
CBsI3b B OHOChepe.

KpyroBopoTsl BemiectB ¥ OHOT€OXMMHYECKHE LHUKIBI 3JIEMEHTOB
(yrmepona, a3ota). 3oHaNbHOCTE Onocepsl. OCHOBHBIE OMOMBI CYIIIH.
UYenoeuectBo B Ounocdepe 3eman. AHTpPOIIOTCHHBIE WM3MEHEHHS B
ouochepe. ['mobambHbIC IKOIOTUIESCKUE TTPOOIICMBI.

CocymecTBoBaHre  mpupoAsl W denoBedecTtBa.  CoxpaHeHHe
OuopazHOOOpa3usi Kak OCHOBa ycroWumBocTH Owocdeprl. OcHOBa
palMOHAIBHOTO  YIpaBJICHHWs  INPUPONHBIMH  pecypcaMH W HUX
ncronb3oBanHue. JlocTxeHNns OMOIOTHH U OXpaHa IPUPOIBL.
JemoHcTpauuu:

Hoptpersr: A J. Tencnu, B.H. Cykaues, B.1. Bepuanckuii.

Tabmuier 1 cxemsl: "[Mumessie enu", "buoneHo3: coctas u cTpykTypa',

"l[lpupomnbie  coobmiectBa", "Llemm mnuranus", "OKkoiorudeckas
mupamuaa”, "buocdepa u gemosex", "IKocucTeMa MIMPOKOIUCTBEHHOTO
neca", "Dkocuctema xBoiHOro Jjeca", "buoreno3 Bomoema",

"Arponenos", "[IpuMepHBIe aHTPOTIOTEHHBIE BO3ACHCTBHUS Ha MPHUPOAY',
"BaxxHelIlMe HCTOYHUKU 3arps3HEHUs] BO3dyXa U TPYHTOBBIX BoOJX',
"ITouBa - BaxkHeMHIIas cocTaBistomas ouocdepsr”, "dakTopsl Aerpaganuu
mouB", "TlapHuKoBsIi 3¢ dexT", "DaKTopbl paIH0aKTHBHOTO 3arpsI3HEHUS
6uocdepsr”, "O6mas crpykTypa 6uocdepsl”, "PactipocTpanenune xxn3Hu B
6uocdepe", "O30H0BBII dKkpan Ouocteps”, "Kpyrosopor yriepoxa B
ouocdepe", "Kpyrosopot azora B mpupoje".

PackprIBaTh conepxaHue TEPMUHOB U NOHATHI: Ouocdepa, )KUBOe
BEIIIeCTBO, JUHAMU4eckoe paBHOBecue. OueHuBath Bkian B. .
BepHazackoro B co3manue ydeHus o Omocdepe. XapakTepu3oBaTh
coctaB Ouocepsl, (QYHKIMH >XHUBOTO BelIecTBa OHOchephl H
ompenenate  (Ha ~ KapTe) OONACTH  €ro  HAWOOJIBIIEro
pacnpoctpaneHus. I[IpHBOOUTh TMPHUMEPHl HPOSBICHUS (QYHKLIUHA
JKHBOTO BellecTBa OHoc(epsl, OHOTCOXMMHYECKON ASSATEIBHOCTH
genoBeka. [lepeanciste 0coOeHHOCTH OMOC(ephl Kak rIo0anbHOM
sKocucTeMbl 3eMiid  PackpbiBaTh conepKaHHE TEPMHUHOB U
NOHATUH:  LEJOCTHOCTh  Ouocdepbl, KpyroBOpoT  BEIIECTB,
OMOTreOXUMHYECKUE LUKIBI JJIEMEHTOB, 30HAILHOCTH Onoc(epsl,
6uombl. OmHChIBaTH KPYTOBOPOT BEILIECTB, OMOT€OXUMHUYECKHE
LUKIBL a30Ta M yriepoja B Ouocdepe. OOBICHATH NPUUUHY
30HaNBHOCTH Ouocdepsl. [lepeuncisaTh W XapakTepH30BaTh
OCHOBHBIC OMOMBI CyIIH 3eMiIi PacKpbIBaTh cofiepkaHUEe TEPMUHOB
Y TIOHATHH: aHTPOIIOrCHHBIE U3MEHEHHsI, DKOJIOTMYECKHI KpHU3HLC,
rmobaibHBIE  MPOONeMBl. XapaKTepu3oBaTth OHOC(hEpHYIO pPOIb
YesjoBeka. [IpHBOAMTH NMpUMEPbl AHTPOIIOTCHHBIX W3MEHECHHH B
onochepe. OueHHBATH MOCIEACTBUS 3arps3HEHUs] BO3IYIIHOM,
BOJTHOI cpeasl, N3MEHEHUs KJIMMaTa, COKpalICHUs
6uopaznoobpazus. PopMyIHpoBaTh COOCTBEHHYIO MO3UIIUIO IO
OTHOIIGHHIO K TJIOOaJIbHBIM W PErHOHAIBHBIM 3KOJIOTHYECKUM
npobyieMaM, apryMeHTHpOBaTh CBOIO TOYKY 3peHus. HasbiBath
NPUYUHBI  TOSIBICHUSI TPUPOJOOXPAHHONW OTHUKH, PACKPBIBATh
3Ha4YeHHe Tporpecca Jyisi MPEOJOJCHHUSI HKOJOIMYECKOro KpU3uca
PackpeiBaTh conep)kaHHE TEPMHHOB W TOHSATHH: pPalMOHAIBHOE
NPUPOJIONIONB30BaHNE, YCTOWYMBOE  pa3BUTHE,  KOBBOJIOLHS.
XapakTepu3oBaTh palHOHAIBFHOE HCIIOJIb30BAaHHE IPHUPOIHBIX
pECypCcOB; OCHOBHBIC IOJOXKEHHMS KOHIEIIMH YCTOWYHBOTO
pasBUTHS
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O6opynoBanue: MojJenb-amminkanusg  "Tunuudele  OHOLEHO3EI",
repOapuii  "PactutenpHble coobmiectBa", Kkoyuiekiuu "buorneHos",
"BpenuTenu BaKHEHIINX CEIHCKOXO3IHCTBEHHBIX KyJIbTYp", Tepbapun u
KOJUICKIIMM PAcCTeHWH W JKWBOTHBIX, IPHHAIUICKANINE K pa3HBIM
9KOJIOTHYECKUM TpymmaM onxHoro Bunma, KpacHas kuura Poccuiickoit
Deneparn, N300paXKCHNST OXPaHIEMBIX BUIOB PACTCHUH U KUBOTHBIX.

HpaKTI/I‘IeCKI/Ie 3aHATHA

16.

[podeccuoHanbHO OpPUHEHTHPOBaHHOE cojAep:kaHue: "l3yduenme
HCKOMAEMBIX OCTATKOB PACTCHUH M KUBOTHBIX B KOJUICKIHMAX .
DKCKypcus "IBOIONUS OPraHUIeCKOro Mupa Ha 3emie” (B eCTECTBEHHO-
HaYYHBII WM KpaeBeT4eCKUil My3eil).

"[oacyeT MIOTHOCTH MONYJISIUUI pa3HbIX BUJIOB pacTECHUM'".

JlabopaTopHbIe 3aHATHS

17.

"CpaBHEHHE BHIOB 110 MOP(HOIOTHYECKOMY KPUTEPHIO".

"OnucaHue MPUCTIOCOOIICHHOCTH OpraHu3Ma H €€ OTHOCHTEIBHOTO
xapakTtepa'.

"Mopdomnorudeckre 0COOCHHOCTH PacTeHHUH M3 Pa3HbIX MECT OOUTaHUS".
"BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB Koneyca'.

[IpomesxxyTouHast
aTTecTanys B popme
IudpepeHIaIbHOTO
3aqera

Bcero:

34
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6. YCJIOBUs PEAJIM3AIIUUA YYEBHOI'O TIPEIMETA XUMUA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

IIporpamma yueOHoro npenmera buosorus peanusyercs B yueOHoMm kabunere buonorum,
B KOTOpPOH HMEETCS BO3MOXHOCTb OOecreuuTh CBOOOAHBIM JnocTyn B MHTepHeT BO Bpems
y4eOHOT0 3aHsTUA U B [IEPUOJI BHEYUEOHON AEATENbHOCTH 00yYaroIuXCs.

O6opynoBanue 1a00paTopun U pabOYUX MECT JIAOOPATOPHUH:

— PabGoune mecta Ha 25 oOyJaronuxcs

— ABTomaTtm3upoBaHHOE pabouee MECTO MPEToaaBaTells;

— HHTepakTHBHAs HOCKA, POEKTOP, KPOHIITEHH;

— MarsnutHo-MapKkepHas J0CKa;

— Harnsaaeie nocoOust (KOMIUIEKTBI YYeOHBIX TaOJHUIL, IUIAKAThI: «IIEPUOINYECKasi CUCTEMa
XUMHUYECKHX OJJeMeHTOB 1. WM. MennaeneeBay, MOPTPETHl BBIAAIOIIMXCS yYCHBIX-
OMOJIOTOB);

— JlemoHcTpannoHHOE 000pyaoBaHue (00IIero Ha3HAYCHHS U TEMAaTHYEeCKHE HAOOPHI);

— JlaGoparopHoe ob6opyaoBaHue (00IIero Ha3HAUYCHHUS U TeMaTUYeCKue Habophbl);

— Craruyeckue, TMHAMUYECKHE, JEMOHCTPAIMOHHBIC U Pa3/IaTOYHbIC MOJICIIH;

— KOMIIIeKT TeXHUYECKOH JOKYMEHTAIMH, B TOM YMCIIC ITacIopTa Ha CpeJCcTBa 00ydUeHMUs,
WHCTPYKIIUHU TI0 UX UCITOJIb30BAHUIO U TEXHHUKE 0€30MIaCHOCTH;

— KoMIiekT yueOHO-MeTOIMYeCKOi TOKYMEHTAIINY;

— @DOH/JI OIICHOYHBIX CPEJICTB TI0 MPEIMETY;

6.2 Un¢opmanmoHHoe odecrniedeHne peajn3alui NPOrpaMMbl

B OubGnuoteunslii Qo BXOAAT yuyeOHMKH U3 (enepanbHOro mnepedHs y4eOHUKOB,
JIOTTYIICHHBIX K UCTIOJIB30BAHUIO TIPH PEATU3alMU UMCIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIIUIO
o0pa3oBaTeNbHBIX MPOTrpaMM HadaJbHOTO OOIIEr0, OCHOBHOTO OOIIEr0, CpeaHero oOLIero
00pa3oBaHUsl OpPraHM3ALMUSAMH, OCYIIECTBIIIONIMMH OOpa30BaTEIbHYIO JEATEIHOCTh U
YCTaHOBJICHHS MPEAETbHOTO CPOKA HCIOIh30BAHMS HCKIIOUYEHHBIX YUeOHUKOB, YTBEPKICHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocTe
Poccun 01.11.2022 N 70799).

Crynentam  Komremxa  obecriedyeH  goctynma Kk yueOnukam  OBbC  Jlasb
(https://e.lanbook.com/)  (komnmekmuu  "O®ITY. 10-11 k1. Usn-Bo  «lIpocBemieHue.
O061eo0pa3zoBaTeNIbHbIE PEAMETHI).

B oOpa3oBatenbHOM Ipoliecce MCIOIb3YIOTCS 3JIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPChI
3 (enepanbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BAaTENbHBIX PECYPCOB, JOMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alii  UMEIONIMX  TOCYAAPCTBEHHYH  aKKPEIUTAIIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0Opa3oBaHus, YTBEp)KACHHOro mpukazoM Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcHOBHBIC HCTOYHHKH:

1. Aragonoa WN.b., Kamenckuii A.A., CuBornazoB B.UM. buonorusi: 6a30Bblil ypoBeHb:
yu4eOHHMK Ui 00pa30BaTEeNIbHBIX OpraHU3alMid, pealnu3yIoUMX 00pa3oBaTeiIbHbIE
IPOTPaMMBI CpellHeTo MpodeccHoHaNBHOTO 00pa3oBaHus; 1-e m3gaHue; AKIMOHEPHOE
obmectBo "M3narenscTBo "IIpocBemenne”, 2024 .

2. Aradonosa N.b., CuBornazos B.W. buonorus: 6a30BbIif ypoBeHb: MPAKTUKYM: y4eOHOE
nocoOue, pa3paboTaHHOE B KOMILUIEKTE C yUeOHUKOM /7151 00pa30BaTEeIbHBIX OpraHu3aluii,
peanm3yomux  o0pa3oBaTelbHBIE  MPOTPAMMBI  CpPeIHET0  MPO(EeCCHOHATBHOTO
oOpa3oBanus. 1-e m3ganue; AkiponepHoe obmiectBo "M3marensctBo "Ilpocserienue”,
2024 r.
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JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypChl

buonorus 10. B 30P b10 npencrasneno 8 moaynei Ha 34 akagemuueckux yaca. B ocHoBe
COJCpKAHUSA H3YYalOTCs OCOOEHHOCTHM OMOJIOTMM KaK HAayKd W OONacTH 3HAHWM,
OpraHM3alMsl JKUBBIX CHUCTEM, XMMMUYECKHH COCTaB KJIETOK U OCOOEHHOCTH HX
KU3BHEJCATENBHOCTH. llocTeneHHO u3ydeHMe INEepexoAMT Ha YPOBEHb OpraHu3Ma u
3aTparuBaeT U3MEHYUBOCTD. ba30BbIl Kypc 3aBEpIIACTCS TEMOM CENEKLIUHA OPTaHU3MOB U
paccMOTpeHHeM OCHOB OuorexHosiorud. OOmmii nepeueHb Mojysei: buosmorus kak
Hayka; JKuBble CUCTEMBl U MX OpraHu3anus; XUMHYECKMH cocTaB KieTku; CTpoeHue
KieTky; JKu3HenesaTeNbHOCTh KIETKHM; PasMHOXEHHME M HMHIUBUAYalIbHOE pPAa3BUTHE
opranu3mMoB; HaciieZICTBEHHOCTh M U3MEHYMBOCTh OpraHu3MoB; CeneKius OpraHu3MoB U
ocHoBksl onorexnojorun, OO0 "CBEPOBPA30OBAHUE".

buonorus 11. B O0P B11 npeacrasneno 4 moayns Ha 34 akageMuueckux yaca. B ocHoBe
coJiepKaHus y4ueOHOro Marepuana ydeOHble U IPOBEPOUHBIE 3aJaHHsI IO IUCKYCCUOHHBIM
BOIIpOCaM 3apOKIAECHMsI KU3HU Ha 3emiie. PaccMaTpuBaroTCsl IPUHATHIE U OTBEPTHYTHIE
TEOPHH 3apOKACHUS )KU3HHU, U3yUaeTCsl HBOJIIOLMS OPraHUYECKOI0 MHpa (X0J] 3BOJIIOLINH,
JIOKa3aTesbcTBa, MpuMepsl). OO mnepeueHb MoAysei: DBONIONMUOHHAS OMOJIOTHS,
Bo3HUKHOBEHHE M pa3BUTHE XKM3HM Ha 3emiie; OpraHusmbl M OKpyXKawoollas Cpena;
CoobmiectBa u sxonorndeckue cucreMsl, OO0 "CEEPOBPA30OBAHUE".
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