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OAOBPEHO
IIpeIMETHON (LIMKIIOBON) KOMHUCCHUEN €CTECTBEHHO-HAYYHOI'O [IUKJIA.
[Ipencenarens [I(L)K

W =z A.A. OcmaHoBa

ITporokon Ne8 ot 30 anpens 2026 r.

Pabouas mporpamma yuebnoro mpenmera OVIIL.08 Bbuosiorus paspaboTaHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  TOCYJApCTBEHHOTO  O0pa3oBaTelNbHOrO  CTaHAApPTa  CPETHEro
npodeccuoHaibHOr0  oOpazoBaHusi 1o crenuaiabHocTH  09.02.11 PaspabGotka wu
yIpaBJICHUE TMPOTPAMMHBIM O00ECIICUCHHEM, YTBEPKIESHHOTO MpUKa3oM MUHHCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit ®enepauuu Ne 138 ot 24 despans 2025 r.,
(3apeructpuposad MunuctepctBoM roctuiuu P® 31 mapra 2025 r. N 81696);
benepanbHOrO0 TOCYIAPCTBEHHOTO OOPa30BaTENBHOIO CTaHAApTa CpPEaHEero oOIero
oOpa3oBaHMs, YTBEPKICHHOTO NpHKa3oM MuUHHCTEpCTBA 0O0pa3oBaHUS W HAyKU
Poccutickoit ®eneparuu ot 17.05.2012 N 413 (3apeructpupoBano B Munwocte Poccun
07.06.2012 N 24480);

nonoxkenuit degepanbHOI 00pa30BaTENbHOM IPOrpaMMBbI CPEHETO 00IIIEero 00pa30BaHuUs,
YTBEPKJIEHHOU mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccuu 12 urons 2023 r. N 74228), B 1.u. DeaepanbHoit
pabodeii mporpamMmsl 1o yueoHOMY npeamery "buonorus” (6a30Bblii YpOBEHBD);

C YYETOM MOJy4aeMOH CIEeIMATIEHOCTH.

B COOTBCTCTBHUHU C pa6OLII/IM y‘Ie6HLIM IIJIaHOM

Pazpabotunk:

OcMmanoBa Aiimat AnueBHa, npenogaBatenb [ BIIOY P/l «Texuuueckuii Koyuiex UMEHU
P.H. Amypanuesa»

© Ocmanosa Aimar Anresna 2026

© I'BIIOY PJ1 «Texunueckuii komnemk P.H. Amrypanuesay 2026
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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma y4eOHOro mnpenmera buosnorus npeaHasHayeHa IS HM3Y4YECHUS
Gu3uKK OpU peaau3alMy CpeJHEero ooOLero oopa3oBaHMs B INpeNeiNax OCBOECHUS IPOrpamMMbl
HOJTrOTOBKH CrienUanucToB cpennero 3BeHa 09.02.11 Pa3paboTka u ynpaBieHHe TPOrpaMMHBIM
o0ecreyeHneM.

VYuebublii npeamer bronorus npuHauIeKUT npeaMeTHoi o0nactu EcrecTBeHHO-HAYUHBIE
npeamersl, ®I'OC cpennero oduiero oOpa3oBaHMs, M HM3y4aeTcssi B COCTaBe 00s3aTeNbHbIX
y4eOHBIX IPEMETOB 00111e00pa30BaTEIHHOTO IIUKIIA.

Pabouas nmporpamma yuebHOro npeamera bruonorus (6a30BbIif ypoBeHb) pa3paboTaHa Ha
ocHoBe TpeOoBanuii Kk pesynabraram ocBoerus ®I'OC COO, a taxxe QenepanbHON pabouei
IpOrpaMMbl BOCIIUTAHUSL.

IIpu paspaborke paboyeil HporpaMMbl O OHOJOTHH TEOPETUYECKYI0 OCHOBY ISt
ompeneseHussT MOAX0J0B K (opMUpoBaHUIO cojaepKaHus ydeOHoro mpeamera "buosiorus"
coctaBmiu: KoHuentyanbHele monoxeHus PIOC COO o B3aMMOOOYCIOBICHHOCTH LEJCH,
COJIepKaHus, pe3ybTaToB OOy4eHHMs M TpeOOBaHHM K YpPOBHIO MOJATOTOBKM BBITYCKHUKOB,
MOJIOKEHUSI 00 OOIIMX ILeNsX W HPUHLHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE
CHCTeMBl cpegHero obuiero obpazoBanust B Poccuiickoit denepanun, a Takxke MOJOXKEHHUS O
cnenndrke OMOJIOTHH, €€ 3HAUCHUH B TIO3HAHUH KUBOU MPUPOJIBI U 00€CTICUSHIH CYIIECTBOBAHUS
yesoBeyeckoro oouiectsa. CoryiacHO Ha3BaHHBIM MOJIOKEHUSAM OIpeIesIeHbl OCHOBHBIE ()YHKLIUU
MIPOrpamMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

Pabouas mporpamma 1o GMOJIOTHH AAeT NpEeACTaBIeHUE O LEesIX, 00 oliiel cTpaTeruu
00y4eHus1, BOCIIUTAHUS U Pa3BUTHUS 00yUarOIMXCs CpeAcTBaMu yueOHoro npeamera "buonorus”,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTIPYKTYpy, paclpelelieHUue 10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3YyUeHUsl y4eOHOro marepuania c
Y4ETOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3pacTHbIX OcoOeHHOcTel oOydarmuxcs. B mporpamMmme mo OMOJIOrMM TaKK€ YUUTBIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METAlpPEeIMETHBIM M IPEIMETHBIM pe3yJibTaTaM
00y4eHus: B JOPMUPOBAHUN OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATEIHHON JAEATEIHHOCTH/ydEOHBIX
JecTBUI 00Y4arOLINXCsl IO OCBOCHHUIO COJICPKAHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme mno Ouonoruu peanu3oBaH MPUHIUI MPEEMCTBEHHOCTH B H3YYEHHH
O6uonoruu, 61arojapss 4eMy B HEH MPOCMAaTpPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHMIA,
CBA3aHHBIX C (OPMHpPOBAaHMEM ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHHUS, LEHHOCTHBIX
OpPHUEHTAIUH JTMYHOCTH, IKOJIOTHUYECKOT0 MBIIIUIEHUS, TPEJICTABICHHUH 0 310pOBOM 00pa3e KU3HU
U OepexHBIM OTHOLIEHHEM K OKpYXarolied npupogHoi cpezae. [loatomy Hapsay ¢ usyyeHUEM
00111e0M0I0OrMYeCKUX TEOpUi, a TakkKe 3HAHUH O CTPOEHHUM >KUBBIX CHCTEM Pa3HOrO paHra u
CYLIHOCTH OCHOBHBIX HPOTEKAIOIIUX B HUX IPOLECCOB B MPOrpaMMe MO OHOJIOTUH YAENEHO
BHUMAHUE HCIIOJb30BAHUIO IIOJIyYEHHBIX 3HAHUW B IIOBCEJHEBHOW JKMU3HHU JUIsl PELICHMS
NPUKIAJHBIX 337ad, B TOM 4ucie: NpO(UIAKTUKHU HACJIEJCTBEHHBIX 3a00JIEBaHUN YeNoBEKa,
MEIUKO-TEeHETUYECKOI0 KOHCYJIbTUPOBaHMsI, OOOCHOBAHMS 3KOJOTMYECKH IIeIecO00pa3HOro
MOBE/ICHUS B OKPYKAIOUIEH TPUPOIHON Cpele, aHAIN3A BIUSHUA XO3IUCTBEHHOU AEATEIbHOCTH
YeJI0OBEKAa Ha COCTOSIHME INPUPOAHBIX M HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIEHHUE BHUMAaHMS K
MIPUKIIATHOM HANpaBICHHOCTH yueOHoro npeaMera "bruonorus" npoJuKToBaHO HEOOX0AUMOCTHIO
oOecrieyeHHs YCIOBHM Ui pElIeHHs OAHOM M3 aKTyaJlbHBIX 3ajlad, KOTOpas Mpeiroyaraer
dopmupoBaHHEe y O0YyYalOIUXCS CIOCOOHOCTH AJANTHUPOBAThCd K M3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus 3annMaer BaxkHoe Mecto. OH obecnieunBaeT GpopMUpOBaHHE Yy 0OYUAIOLINXCS
MPEJICTaBICHUI O Hay4YHOU KapTUHE MHUpa, pacHIMpseT U 0000111aeT 3HaHUS O )KUBOU IPUPO/IE, €€
OTJIMYMUTEIBHBIX NPU3HAKAX - YPOBHEBOW OpPraHM3alMM U DBOJIOLUHU, CO3JACT YCIOBUS JUIS:
MO3HAHUS 3aKOHOB XKMBOW MPUPOJIbI, (GOPMUPOBAHUS (HYHKIIMOHATBHOW IPAaMOTHOCTH, HABBIKOB
3JI0pOBOTO U 0€30MacHOro 00pa3a JKU3HHU, IKOJIOTHYECKOTO MBIIIIICHHUS, IEHHOCTHOT'O OTHOILICHHS
K JKHBOU MTPUPOJIE U YEIIOBEKY.
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bosnbmioe 3HaueHue OMONOTMS MMEET TakKe Uil pEIIeHUS BOCIMUTATENbHBIX U
pasBUBAIOIIMX 3aJad, COLMAIM3alMU oOydarommuxcs. M3ydeHue Ouojoruu oOecrednBaeT
yciaoBUs s (POPMUPOBAHMSI MHTEIIEKTYalbHbIX, KOMMYHUKALMOHHBIX U HMH(OPMAIMOHHBIX
HaBBIKOB, JCTETUYECKOH KYIbTYpBI, CIIOCOOCTBYET HHTETPAllMM OHMOJIOTMYECKUX 3HAHUH C
IPEJCTAaBICHUAMH U3 JIPYTUX y4eOHBIX IPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U reorpaduu.
Ha3BanHuble monoXeHHs 0 MpeJHa3sHaYeHUH yueOHoro npeamera "buonorus" coctaBiuiIn OCHOBY
JUIs OTIpeJIeJIEHUs MOIX0I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €0 COAEPHKAHUS, IPEICTABIEHHOIO
B IIpOrpaMMe 10 OUOJIOTHH.

OTt60p conepxanus yaeOHoro npeameta "buonorus" Ha 6a30BOM ypOBHE OCYIIIECTBIICH C
HO3HULUN KyJIBTypOCOOOpPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIIHUECs JOJKHBI
OCBOMUTb 3HAHMS M YMEHMs, 3HaUYUMble 11 (popMupoBaHUs OOIIEH KyJIbTyphl, ONpeAesstoIne
MOBEJICHUE YEJIOBEKa B OKPYXKAIOLIEH MPHUPOTHON cpesie, BOCTpEeOOBAaHHBIC B IOBCETHEBHOM
KHU3HU M IpaKTHYeCKOH aearenbHOcTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHUM 3aHUMAoT
BIIEMEHTBHI COJEP)KAHMsI, KOTOpBIE CIyXKaT OCHOBOW sl (OPMHPOBAHUS TPEACTABICHUH O
COBPEMEHHOM €CTECTBEHHO-HAY4YHOM KapTHMHE MMpa U LIEHHOCTHBIX OPUEHTALUAX JIMYHOCTH,
CMOCOOCTBYIOIIUX TYMaHHU3AIMU OMOJIOTHYECKOTO 00pa30BaHuUs.

CtpykTypHpoBaHuEe coJepXKaHMs Y4eOHOro MmaTepuaja B IporpaMMme IO OHOJIOTUH
OCYIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM IIPUPO/IBI, O €€ YPOBHEBOI OpraHU3alMy U SBOJIIOLUH. B COOTBETCTBHUM C 3TUM B CTPYKTYpE
yuebHoro npeamera "buosorua" BblAENEHBl CIENYIOIIME COAEpKaTeNIbHbIE TUHUM: "buonorus
Kak Hayka. Meroabl HayuHoro noszHanus", "Kierka kak Ouonoruueckas cucrema', "Opranusm
Kak Ouonoruyeckas cucrema', "CucremMa U MHOroodpasue opraHudeckoro mupa', "IBONIOIUS
JKUBOU MTPUPOBI", "IKOCUCTEMBI U PUCYIIINE UM 3aKOHOMEPHOCTH".

Lenp m3ydyenuss ydeOHOTO mpenmera "buonorus" Ha 0a30BOM ypOBHE - OBIIAJICHHE
0o0y4arolMMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM KHUBBIX CUCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUNU UCIOJIb30BaTh 3TU 3HAHUSA JIs TPAMOTHBIX JIEUCTBHM B
OTHOILIEHUH O0BEKTOB KMBOI MPHUPOJIBI U PEIIEHUS Pa3IMYHbIX KU3HEHHBIX IPOOIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mnpenmera "buonorus" Ha 06a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

— OCBOEHHE O0O0Yy4YalroIIMMHUCA CHCTEMbl 3HAaHMM O OMOJOTMYECKHX TEOpHUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWIaX, CIYKalluX OCHOBOM s
(dbopMHpOBaHUs TPEICTaBIEHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpPA, O MeToJax
HAyYHOTO MO3HAHMSI, CTPOEHUH, MHOTOO0Opa3uH U 0OCOOEHHOCTSX KUBBIX CUCTEM Pa3HOIO
YPOBHSI OpPraHM3ALMH, BBIJAIOIIMXCS OTKPBITHSX M COBPEMEHHBIX HCCIEIOBaHUAX B
OuoJIoruy;

— (QopmupoBaHue y 00ydaromuxcs MO3HABATEIbHBIX, MHTEIJIEKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B IMpolecce aHalu3a JAaHHBIX O MyTSAX Pa3BUTHS B OMOJOIMH Hay4HBIX
B3IJIS10B, UAEH U OJXO0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHU3alluy;

— CTaHOBJIEHME Yy oOOydaroumxcs oOImed KyJabTypbl, (YHKIHMOHAIbHOM TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLIEHUBATD SIBIIEHHSI OKPY>KAIOIIEro MUPA )KUBOM MPUPO/IBI
Ha OCHOBaHMWH 3HAHWM U OTBITA, MOJIYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

— (QopmupoBaHue y 00yYaromUXCs YMEHMHA WIUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAaHWUH B IPAKTHUYECKOM €ATEIbHOCTH YEJI0BEKA, PA3BUTUN COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

— BOCHHUTaHUE YOEXJEHHOCTH B BO3MOXKHOCTU TO3HAHHUS YEIOBEKOM >XHUBOW HPUPOIBI,
HEOO0XO/IMMOCTH OEepeXHOTO OTHOLICHHS K HEH, COONIONEHUS ITHYECKHMX HOPM IIpH
MIPOBEJICHNH OMOJIOTUYECKUX UCCIIEeI0BaHUI;

— OCO3HAaHHE IEHHOCTH OMOJOrMYECKMX 3HAHUHM JJIS MOBBIIIEHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;



— TIpUMEHEHHE NPUOOPETEHHBIX 3HAHWM W yMEHUU B MOBCEIHEBHOM KHU3HH ISl OLIEHKH
MOCJIC/ICTBHI CBOCH JACATEIHPHOCTH 11O OTHOIICHHIO K OKPYKAroIIeH cpeie, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3200JIeBaHU.

BHyTpeHHsIsl OlleHKA BKJIIOYaeT:

— CTapTOBYIO JUAarHOCTHKY;

—  TEeKYIIYIO U TEeMAaTUYECKYIO OLICHKY;

— HTOTOBYIO OIICHKY;

— MPOMEXYTOUHYIO aTTEeCTalUIO;

—  TICHXOJIOTO-TIeJarorn4eckoe HadII0ICHHE;

— BHYTPEHHUN MOHUTOPUHT 00pa30BaTEIbHBIX TOCTUKEHUN 00yYarOMIMXCS.

JUTUTENbHOCTh KOHTPOJIBHOW paboThl, sBIsIOMIEHCS (OpMO NMHUCBMEHHOW MPOBEPKU
pe3yNbTaTOB OOY4YEeHHS C LEJIbI0 OLEHKH YpPOBHS JIOCTIKEHHUS TMPEAMETHBIX U (UJIH)
METaIpeIMETHBIX PE3YJIbTaTOB, COCTABIISET OT OJHOTO JI0 IBYX YPOKOB (He Oojee yem 45 MUHYT
KaKJIbIH ).

JUIMTEeTbHOCTh TPAKTUYCCKOW PabOTHI, SIBIISFOIICHCS (OPMOI opraHu3anuu y4eOHOTO
mpolecca, HampaBIEHHOW Ha BBIPAOOTKY Yy OOydarolUXcs MPAKTHYECKHX YMEHUH, BKIIOYas
nabopaTopHble, MHTEPAKTUBHbIE M WHBIE pabOTBl W HE SBISIOMEHCS (OpMOW KOHTPOII,
COCTaBIIsIeT OJMH YpOK (He Oosee yuem 45 MUHYT).

[Ipu sToM 00BEM y4eOHOrO BpPEMEHH, 3aTPAauyMBACMOTO Ha IPOBEACHUE OIIEHOYHBIX
npoueayp, He noimxeH npeBbimathk 10% ot Bcero o0bema yd4eOHOTO BpEeMEHHU, OTBOAMMOIO Ha
W3YYCHHE JAHHOTO y4eOHOI0 IpeIMeTa B IAHHOM T'PYIITIE B TEKYIIEM y4eOHOM Toy".

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O IPEIMETA
BHOJIOI'UA (BA3OBbIM YPOBEHD)

JIMYHOCTHBIE pE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH M CHOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOMN BHYTPEHHEHN MMO3UIMEN JINYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOILIUX TPaJAULIUOHHBIM
LEHHOCTSIM POCCUHCKOT0 OOIIECTBa, PAaCIIMPEHUE KU3HEHHOTO OIbITAa U OIBITA JESITEILHOCTH B
IpolLecce  pealn3allid  CpPeJCTBaMU  y4yeOHOro  IpeaMeTa  OCHOBHBIX — HaIlpaBJICHUMN
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynbrare wusydenuss ydeOHOro mpenmera buosorust y oOywaromierocst OyayT
c(hOpMHUPOBAHKI CIEAYIONINE TUYHOCTHBIE Pe3yJIbTAThI:

B cooTBercTBHMM ¢ TpedoBanuamMu ®I'OC COO YTo4HEHHBIC JIHYHOCTHBIEC Pe3yJIbTAThI
®OII COO

IpaXXJaHCKOTO BOCITUTAHUS:

—  c(hOopMHPOBaHHOCTH T'PaXKAAHCKOH MO3UINN
o0yyaroIerocs Kak akTHBHOTO 1 OTBETCTBEHHOT'O 4JIEHa
pOccHiicKOT0 00I1IeCTBa;

—  OCO3HaHWE CBOMX KOHCTHTYIIHOHHBIX IIPaB U
00s13aHHOCTEH, YBa)KCHNE 3aKOHA M IPaBONOPAIKA;

—  TPUHATHE TPAAHWIIUOHHBIX HAI[HOHAIBHBIX,
00111e4eT0BEYECKIX TyMaHUCTHIECKUX U
JIEMOKPATHIECKUX [IEHHOCTEH;

—  TOTOBHOCTH NPOTHUBOCTOSATH MICOJIOTHH HKCTPEMH3MA,
HaIlMOHATIN3Ma, KCeHO()OoONH, TUCKPUMIHAITUH T10
COLMAJIEHBIM, PEINTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM
MpU3HAKaM;

—  TOTOBHOCTb BECTU COBMECTHYIO JIESTEIBHOCTD B
MHTEpecax rpakJAaHCKOro 00IIecTBa, yuacTBOBATH B
caMOYIpaBJIeHUH B 0011e00pa30BaTeIbHON OpraHu3aluu
U JIETCKO-IOHOLIECKUX OpraHu3anusx;

—  YMEHHE B3aHMOJIEHCTBOBATh C COLUAILHBIMU

1) rpaxaaHCKOTO BOCTIUTAHHUS:

— c(pOpMHPOBaHHOCTH IPAXKTAHCKON TTOZUITUH
00yJaromerocs: Kak akTHBHOTO H
OTBETCTBCHHOTO YJIEHa POCCHICKOTO
00IIeCTBa;

— OCO3HAHHE CBOMX KOHCTUTYI[HOHHBIX IIPaB U
00513aHHOCTEH, YBOKCHHUE 3aKOHA U
MPaBOTIOPSIIKA;

— TOTOBHOCTb K COBMECTHOM TBOPUYECKOM
JIESTEIBHOCTH NIPH CO3MaHUN YISOHBIX
MIPOEKTOB, PEIICHUH YUCOHBIX U
MMO3HABATE/IbHBIX 33144, BHITOJHCHHN
OHMOJIOTHYECKHX SKCIICPUMCHTOB;

—  CIIOCOOHOCTB OTPENeNIATh COOCTBEHHYIO
MO3UIIMIO TI0 OTHOIICHHUIO K SBICHUSIM
COBPEMCHHOM KHM3HH U OOBSCHSATH €¢;

— yYMEHHE YYUTHIBATh B CBOHX JICHCTBUAX
HEO0XOJIUMOCTh KOHCTPYKTHBHOTO




HUHCTUTYTaMHU B COOTBETCTBHHU C UX (byHKIII/ISIMI/I u
Ha3HA4YCHUCM,

TOTOBHOCTH K FyMaHHTapHOﬁ n BOHOHTepCKOﬁ
JACATCIBbHOCTU,

B3aUMOJIeHCTBUS JII0JIEH ¢ Pa3HBIMU
yOeXKIESHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSAMH
U COIIMAJIBHBIM TOJIOKEHHEM;

TOTOBHOCTB K COTPYIHUYECTBY B IIpoLiecce
COBMECTHOTO BBIITOJTHEHHS yIEOHBIX,
MO3HABATEJBHBIX M NCCIIEJOBATEIbCKUX
3aj1a4, yBaKUTEIHHOE OTHOILICHHE K
MHEHHIO ONMIOHEHTOB P 00CYKICHUH
CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO
COJIepXKAHNUS;

TOTOBHOCTb K T'YMaHUTApHOH U
BOJIOHTEPCKOH AEATEIBHOCTH,

TIAaTPUOTUIECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON TPaKIaHCKOI
UICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH iepen PoanHoi,
TOpIOCTH 32 CBOM Kpal, cBoro Poauny, CBOM fA3BIK U
KyJIBTYpY, MPOLLIOE U HACTOAIIEe MHOIOHAIIMOHATIHHOTO
Hapona Poccun;

INCHHOCTHOC OTHOMICHUE K TOCYAapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U MPHUPOJHOMY HACIIEIHIO, TAMSITHUKAM,
TpaguuusM Hapoaos Poccun, noctmxenusm Poccuu B
HayKe, ICKYCCTB€, CIIOPTE, TEXHOJOTHSX U TPYAE;
uneitHas yOe)XIeHHOCTh, TOTOBHOCTD K CITYXKEHHIO U
3ammTe OTedecTBa, OTBETCTBEHHOCTS 3a €r0 Cyab0y;

2) HaTPHOTHYECKOTO BOCIIUTAHHS:

c(hOpMHUPOBAHHOCTH POCCUHCKON
TpaXIaHCKOH HICHTHIHOCTH, ITATPHOTH3MA,
YBa)kKEHHUS K CBOEMY HapOIy, 9yBCTBa
OTBETCTBEHHOCTH niepes Poaunoi,
TOpJIOCTH 3a CBOM Kpaii, cBoto Ponuny, cBoit
SI3BIK ¥ KYJIBTYPY, IPOILIOE U HACTOsIIee
MHOTOHALIMOHAJIBHOTO Hapoza Poccuu;
LIEHHOCTHOE OTHOIICHHE K IPUPOJTHOMY
HacJIeAuto U naMsATHUKaM MpUpoabl,
IocTibkeHUsIM Poccnn B Hayke, HCKYCCTBE,
CIOPTE, TEXHOJIOTHUSX, TPY/IC;

CcrocoOHOCTH OIICHUBATH BKJIAJ] POCCHICKHIX
YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
Omoorny, MOHNMaHNE 3HAYCHUST ONOJIOTHH
B TIO3HAHUH 3aKOHOB MPHUPOIBI, B KU3HH
YeJoBeKa U COBPEMEHHOTO OOIECTRa;
ujeitHast yoexJIeHHOCTh, TOTOBHOCTD K
cinyxeHuto OTe4ecTBY U €ro 3alluTe,
OTBETCTBEHHOCTh 3a €ro CyIb0y;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUS:

0CO3HaHHUE JyXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
3TUYECKOIr0 MOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO M IPUHUMATH
OCO3HAHHBIE PElIeHUs, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IECHHOCTH;

OCO3HAHUE JIMYHOrO BKJIa/la B IOCTPOECHUE YCTOMUHUBOTO
Oynymiero;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POIUTEISAM U (MIIH)
JIPYTHM 4YJIEHaM CEMBbH, CO3/aHUIO CEMbU Ha OCHOBE
OCO3HAaHHOT'O MPUHSATHS LIEHHOCTEH CEMEMHON KU3HU B
COOTBETCTBHUHM C TPaAUIUAIMH HapooB Poccun;

3) 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHUSI:

0CO3HaHHE JyXOBHBIX LIEHHOCTEH
POCCHIICKOTO Hapoa;
c(hOpMHUPOBAaHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STHYECKOTO TIOBEICHNUS;
COCOOHOCTH OIICHUBATh CUTYAIIUIO H
MPUHUMATH OCO3HAHHBIC PELICHUS,
OpPUEHTHUPYSICh HA MOPAJILHO-HPABCTBCHHBIC
HOPMBI 1 ICHHOCTU,

OCO3HAHME JIMYHOTO BKJIaJla B TOCTPOCHUE
YCTOHYUBOrO OYAyILEro;

OTBETCTBECHHOC OTHOILIICHHUEC K CBOUM
POIUTENSIM, CO3JJAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTI'O IIPUHATUS LEHHOCTEN
CEeMEHOM KU3HU B COOTBETCTBUU C
TpaauIHsIMu HapoJoB Poccuy;

3CTCTHYCCKOI'O BOCIIMTaHUA

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIHOYAsl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
Tpy/Zla ¥ OOLIECTBEHHBIX OTHOIICHHH;

CHOCOOHOCTH BOCTIPUHUMATH Pa3IMYHbIE BUBI ICKYCCTBA,
TpaJiuLiIuU U TBOPYECTBO CBOEIO U APYTUX HAPOJOB,
OIIIATh SMOLMOHAJILHOE BO3JIEHCTBHE UCKYCCTBA;
yOeXIeHHOCTh B 3HAYMMOCTH /IS IMYHOCTH M 00IIecTBa
OTEUECTBEHHOI'O U MUPOBOI'0 UCKYCCTBA, STHUUECKHUX
KYJIBTYPHBIX TPAAULIUI U HAPOIHOT'O TBOPUECTBA;

TOTOBHOCTH K CaMOBBIPAXKCHHIO B Pa3HbIX BUAAX UCKYCCTBA,
CTPEMJICHUC MPOSABJIATH Ka4€CTBA TBOp‘leCKOﬁ JIMYHOCTH,

4) 5CTETUYECKOTO BOCIIUTAHHUS:

JCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYas
3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA, 0OIIECTBEHHBIX
OTHOIIIECHMI;

[IOHMMAHHUE HYMOLIMOHAJIBHOTO BO3AEUCTBUS
JKUBOU IIPUPOABI U €€ IEHHOCTH;
TFOTOBHOCTb K CAMOBBIPa)XEHHUIO B Pa3HBIX
BHUJaX UCKYCCTBA, CTPEMJICHUE NIPOSBIATH
KauecTBa TBOPYECKOU JIMUHOCTH;

(I)I/I3I/I‘IGCKOF0 BOCITMTaHUA

5) ¢usuyeckoro BOCIHUTAHHS:




c(hOpMHUPOBAHHOCTH 3/10pOBOrO U Oe3omacHoro odpasa
JKM3HHU, OTBETCTBEHHOT'O OTHOILICHHUS K CBOEMY 3/10POBBIO;
MOTPEOHOCTH B (PM3MYECKOM COBEPIICHCTBOBAHHH,
3aHSATHAX CIIOPTHBHO-03/I0POBUTEIIBHOM JIESITENEHOCTHIO;
aKTHBHOE HENPHUITHE BPETHBIX MPUBBIUCK U MHBIX (hopm
NPUYUHEHUS Bpeaa GU3MIECKOMY U IICHXUIECKOMY
3/I0POBBIO;

MOHUMAHHE U pean3alus 300pOBOroO 1
6e3omacHoro o0pasa >KU3HHU (310pOBOE
NHUTaHUEe, COOMIOICHIE THTHEHHICCKHIX
MPaBUI U HOPM, COaTAHCUPOBAHHBII PEXUM
3aHATHH W OTIbIXA, peryisipHast pu3ndecKas
aKTUBHOCTB), O€pPEKHOT0, OTBETCTBEHHOTO U
KOMIIETCHTHOT'O OTHOILCHUS K
COOCTBEHHOMY (PH3HUECKOMY H
MCUXHUYECKOMY 310POBbIO;

MOHUMAHHE [IECHHOCTH MTPABHII
HHJIMBUIYaIbHOTO U KOJJIGKTHBHOTO
0€3011acHOTO MOBEACHHS B CUTYAIMSX,
YIPO’KAIOLIUX 3/I0POBBIO M )KU3HU JIOJIEH;
OCO3HaHHUE TOCIICACTBUI U HETIPUATHE
BPEHBIX MPUBbBIUEK (YHOTPEOICHHS
QJIKOT0J151, HAPKOTUKOB, KypeHHs);

TPYZIOBOTO BOCIIUTaHHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHUE IICHHOCTH MacTepCTRa,
Tpyaomrooue;

TOTOBHOCTB K aKTHBHOI! JACSTEIFHOCTH TEXHOJIOTHYESCKON
Y COLIMAJILHOW HAIIPaBJIECHHOCTH, CIIOCOOHOCTD
WHUIIUHUPOBATD, IJIAHUPOBATH U CAMOCTOATECIILHO
BBITIOJIHATD TaKYIO JACATCIbHOCTD,

MHTEpeC K pa3IMYHbIM cepam npodeccuoHaIbHON
ACATCIBbHOCTH, YMCHUEC PCAJIN30BbIBATH COOCTBEHHEIE
JKU3HCHHBIC I1JIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KHU3HM;

6) TpyZIOBOTO BOCTIMTAHMUS:

TOTOBHOCTH K TPY[Yy, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYNOIr00ue;

TOTOBHOCTb K aKTHBHOH JEATECIHLHOCTH
TEXHOJIOTHYECKOHN M COIIMAIbHON
HAaIpaBJIeHHOCTH, CHOCOOHOCTh
HHUIMAPOBATh, TNIAHUPOBATH U
CaMOCTOSITSIILHO BBIMTOJIHATH TAKYHO
JIEATEIIBHOCTb;

MHTEpEC K Pa3IMYHbIM cepam
npo¢eCCUOHATBHOM NeSTeIbHOCTH, YMCHHE
COBEpIIATh OCO3HAHHKIH BEIOOD Oymyteit
Tpo¢eCCH 1 Peam30BEIBATE COOCTBEHHBIC
JKU3HCHHBIC TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTE K 00pa30BaHUIO
1 caMOOOpa30BaHUIO Ha MPOTSHKEHUH BCeH
JKU3HU;

3KOJOIrH4€CKOIr0o BOCIIUTAHUA:

c(OPMUPOBAHHOCTh IKOJIOTHYECKOH KYIbTYPHI,
IIOHHUMAHUEC BJIUAHUA COLITNAJIBHO-DKOHOMHNYECCKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIBHOU
Cpelsl, OCO3HaHHUE INI00ANBHOTO XapakTepa
IKOJIOTHYECKUX TPOOIIeM;

IUIAHUPOBAHKE U OCYIIECTBIIEHUE IEHCTBUH B
OKpYXarolleH cpesie Ha OCHOBE 3HAHUS Lieeit
YCTOMYUBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENPUATUE NEUCTBUMN, IPUHOCSIIUX Bpex
OKpYyXarouieu cpene;

YMEHHE POTHO3UPOBATh HEOIArONpHUATHEIC
9KOJIOTHUYCCKUE TOCICACTBUA NPEATIPUHUMACMBIX
JIeHCTBUY, NIPENOTBPAILATD UX;

pacuIpeHue OIbITa AeATeIbHOCTH SKOJIOTHUECKOH
HaIpaBJIeHHOCTH;

7) SKOJIOTHYECKOTO BOCIIUTAHUS:

JKOJIOTHUYECKH TEIeCO00Pa3HOE OTHOIICHHE
K MIPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYyIIIECTBOBAHHS,

MOBBIIIEHUE YPOBHS YKOJIOTHYECKOIH
KYJIbTYPBI: IPHOOPETEHHE OTbITa
TUTAHUPOBAHUS TIOCTYITKOB M OIIEHKU MX
BO3MO3KHBIX TIOCIIEICTBHH IS
OKpY’Karomiel cpesl,

OCO3HaHHE TI00ATFHOTO XapaKTepa
HKOJIOTHYECKUX MPOOJIEM U IMyTeH uX
pelIeHuS;

CITIOCOOHOCTD HCII0JIb30BaTh
nmproOpeTaemple IPH U3Y4eHUH OHOJIOTHN
3HAHUA U YMEHUS MIPH PEIICHUN TTPOOIIeM,
CBSI3aHHBIX C PAIIOHATBHBIM
MPHUPOAOIOIH30BaHNEM (COOIIOICHHE
[paBWJI OBEICHUS B IPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHUE PABHOBECHS
B 9KOCUCTEMAX, OXpaHy BHUJIOB, IKOCHUCTEM,
ouocdepsr);

AaKTHBHOE HENpUsITUE IEUCTBUH,
MPUHOCSALINX Bpel OKpYyxKarouiei
MIPUPOTHON cpesie, yMEeHHe IPOTHO3UPOBATh
HeOJIaroNpUATHBIE YKOJIOTHIECKHUE
MIOCJIEICTBUS IPEANPUHUMAEMBIX JeHCTBUN
Y TIPeIOTBpaIIaTh UXx;

HaJIMYUE Pa3BUTOTO HKOJIOTUIECKOTO




MBIILIJICHUSI, SKOJIOTHYECKOM KYJIbTYpHI,
OIBITA JEITEIbHOCTH DKOJIOTHUCCKOM
HaNpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCS UMHU B MTO3HABATENIBHOM,
KOMMYHHKaTUBHOW U COLMAIbHON
MIPaKTHUKE, TOTOBHOCTH K yYaCcTHIO B
MIPaKTUIECKO NeATeTbHOCTH
9KOJIOTHYECKON HAIPaBIEHHOCTH;

HEHHOCTHU HAYYHOT'O IIO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHOW IPAaKTHKH, OCHOBAaHHOT'O Ha JHAJIOTe
KyJbTYp, CHOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTa B
HOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHHE S3bIKOBOM U YUTATEIIHCKOM
KyJIBTYpBI KaK CpeJICTBA B3aUMOJCHUCTBHS MEXY JIFOAbMHU
Y TIO3HAHMS MHPA;

OCO3HaHHE [IEHHOCTU HAYYHOH NeATeNIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh NPOEKTHYIO U MCCIIEA0BATEIBCKYIO
JeATeIFHOCTh MHANBUAYAIBHO U B IPYIIIIE.

8) eHHOCTH HayYHOT'O TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOLIECTBEHHON
MPAaKTUKU, OCHOBAaHHOTO Ha AMajore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJIUKYJIBTYPHOM MHUPE;
COBEpILIEHCTBOBAHUE S3bIKOBOM U
YUTATEIbCKOH KyIbTYPHI KAK CPEACTBA
B3aUMO/ICHCTBUS MEXIY JIFOIBMH U
MO3HAHMS MUDA;

MOHMMaHHE CTICIM(UKN OHOJIOTHH KaK
HayKH, OCO3HAHHE €€ POJIH B
(hOpMUPOBAHUH PAIIMOHAIEHOTO HAYYHOTO
MBIIIUICHHS], CO3/ITaHUH I[eIOCTHOTO
MpeCTaBICHUS 00 OKPYKAIOIIEM MUpPE Kak
0 €JIMHCTBE NIPHPOIBI, UeIOBEeKa U
oO11ecTBa, B IO3HAHUH NTPUPOTHBIX
3aKOHOMEPHOCTEH U peleHuH IpodieM
COXpaHEHHs IPUPOJHOTO PABHOBECHS;
yOeXXIEHHOCTh B 3HAYMUMOCTH OMOJIOTHH TS
COBPEMEHHO! IIMBUIIN3AINHN: 00eCTIeYeHHS
HOBOTO YPOBHS Pa3BUTHS MEIHIIUHBI,
CO3JIaHUS IEPCIIEKTUBHBIX OMOTEXHOJIOTHH,
CIOCOOHBIX PEIIaTh PECypCHBIE MPOOIEMBI
pa3BUTHS YEJIOBEUECTBA, MOMCKA MTyTeH
BBIXO/Ia U3 INIOOATBHBIX SKOIOTHIECKUX
npobieM u obecrieyeHus nepexoa K
YCTOIUNBOMY pa3BUTHIO, PALIHOHATBHOMY
HCTIONB30BAaHHUIO IPUPOTHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HHU;
3aMHTEPECOBAaHHOCTH B TIOJIyUYCHUH
OuosornYecKnx 3HaHUH B LETSX
MOBBILIEHHS OOIIEH KyIbTYpHI,
€CTEeCTBEHHO-HayYHOW TPaMOTHOCTH Kak
COCTaBHOH YacTH (yHKIIHOHATHHOM
rpaMOTHOCTH 00y4aromuxcs, GopMupyeMoit
IIPY U3y4YeHUH OHUOJIOTHH;

MMOHNMAaHHE CYIITHOCTH METO/I0B ITO3HAHMS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCTIONIB30BATh MOTy4acMble
3HAHUS U1 aHAIN3a ¥ OOBSCHEHNUS SIBICHUH
OKpY’KaIOIIero MUpa U NPOUCXOAIUX B
HEM U3MEHEHMH, YMEHHE e1aTh
000CHOBaHHBIE 3aKITIOUEHHS] HA OCHOBE
Hay4YHBIX (h)aKTOB M MMEIOIIUXCS JAHHBIX C
LEJIBI0 NOTY4YEHUS JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CaMOCTOSTENILHO
HCTIONBb30BaTh OMOJIOTHYECKHIE 3HAHUS IS
pemeHus mpobeM B peabHbBIX )KH3HEHHBIX
CUTYaIWAX;

OCO3HAHUE LIEHHOCTU HayYHOU
JIESITETTBHOCTH, TOTOBHOCTH OCYIIIECTBIISTh
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO




JIeSITeJIbHOCTh MHAMBUAYAJIBHO U B TPYIIIIE;

— TOTOBHOCTbH ¥ CIIOCOOHOCTb K
HENpephIBHOMY 00pa30BaHUIO U
€aM000pa30BaHHUIO, K aKTHBHOMY
MOJTy4EHHIO HOBBIX 3HAHUH 10 OHOJIOTHH B
COOTBETCTBHH C )KU3HEHHBIMH
MOTPEOHOCTSIMH.

B nporecce 10CTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTPAMMBI 110 OHOJIOTHH Y

OOYyYalONIMXCS ~ COBEPIICHCTBYETCS  SMOIMOHAIbHBIA  HHTEIUICKT,  MPEANOJIararoiiuii
c(hOpMUPOBAHHOCTE:

CaMOCO3HaHHs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh ITOHUMATh CBOE YMOLIMOHAIBLHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHOM dMOIMOHAIBLHOMN c(hephl, ObITh YBEPEHHBIM
B ce0e;

caMOpEryJIMPOBaHMS, BKJIIOYAFOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHUE, CIIOCOOHOCTh aIallTHPOBATHCS K AMOIIMOHAIBLHBIM
N3MCHCHUSAM U HpO?IBJ'IHTI) FI/I6KOCTI>, 6LITI) OTKpI)ITbIM HOBOMy;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHUE K JOCTHXKCHHIO IEJU U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTh, YMCHHUE JIEHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;
OMIIaTuH, BKJIIO‘-IaIOHIeﬁ CHOCO6HOCTB IIOHUMATh SMOIIMOHAJIBHOC COCTOSHUC ,IIpyFI/IX,
YYUTBIBATh €r0 MPHU OCYIIECTBICHUH KOMMYHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEePESIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAMBATH OTHOIICHUS C IPYTUMHU
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC M pa3peiaTh KOHPIUKTHL.

B pesyaprare wu3yueHust ydeOHOro mnpeamera buomormsi y oOywaromierocs OymyT

chopMHpOBaHbl MeTampeAMeTHbIe pPe3yJbTaThbl, OTPAXECHHBIE B YHMBEPCAJIbHBIX Y4EOHBIX
JNEHCTBUSIX, @ MMEHHO — II03HABaTeJIbHbIE  YHUBEPCAJbHbIE  yuyeOHbIE  JIEHCTBUA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble YyueOHble JeHCTBUSA, pEryJISATUBHbIE YHUBEpPCAJIbHBIC
yueOHbIe JeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeTaHpe,I[MeTHHe PE3yiabTaThl OCBOCHUA TPCAMETA:

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouHeHHbIe YHMBePCAJIbHbIE
pe3yJibTaThl, ®1rOoC COO yueOHbIe aeiictBus (YY) @OII
OTpaskeHHbIEe B COO
YHUBEPCAJIbHBIX
Y4eOHBIX
JAeHCTBUAX
OsnaneHune a) 6a30BbIe JOrMYECKHE ACUCTBU: 1) 6a30BbIe TOTHYECKUE NEHCTBHSA:
YHHUBEPCAIbHBIMH —  CaMOCTOSITENILHO (OPMYIIHPOBATh U — CaMOCTOATENBHO (OPMYITHPOBATE U
y4€0HBIMH aKTyaJIM3HpOBAThH MPOOIIEMY, aKTyaJIM3UpOBaTh MPoOIIEeMYy,
MTO3HABATEIbHBIMU paccMaTpuBaTh €¢ BCECTOPOHHE; paccMaTpHBaTh €€ BCECTOPOHHE;
HEUCTBUAMHU: — yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK — UCMONB30BaTh IPH OCBOEHUH 3HAHUI
WJIM OCHOBAHUS TSl CPABHEHUS, MIPUEMBI JIOTHYECKOTO MBIIITIECHUS
Kiaccu(puKauu 1 0000IeHS; (aHanm3a, cMHTE3a, CPAaBHEHUS,
— OIpeaenaTh LEeIH AATENbHOCTH, 33/1aBaTh KiaccuduKanuu, 0000ImeHus),
HnapaMeTpsl U KPUTEPUH UX JOCTHIKEHMUS; PacKpbIBaTh CMBICI OMOJIOTHYECKUX
— BBIABJIATH 3aKOHOMEPHOCTH M MPOTHUBOPCUHS TIOHATHH (BBIICTATH HX XapaKTEPHBIE
B PacCMaTPUBAEMBIX SIBIICHHIX; NIPU3HAKH, yCTAHABIUBATh CBS3H C
— BHOCHUTb KOPPEKTUBBI B JESTECIBHOCTb, APYTHMH TIOHATHAMH);
OLICHUBATh COOTBETCTBUE PE3YILTATOB — ONPCACIIATH LECJIA ACATCIILHOCTH,
LIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUN 3a/1aBasd 1mapaMeTpbl U KPUTEPUHN UX
IEATEJILHOCTH, JOCTHKCHHUSA, COOTHOCHUTH
— pa3BUBATb KPEaTUBHOE MBILUICHUE IIPU PE3YyNbTATBI NEATENLHOCTH €
peLIeHUH )KU3HEHHBIX IPo0IIeM; HOCTaBJICHHBIMU LETAMU,
— MICII0JIb30BaTh ONOJIOTHYECKHE
TIOHSITHS JUIs 00bsICHEHHS (haKTOB U
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SIBIICHUH ’KMBOM NPUPOJIBL;

— CTPOUTB JIOTUYECKUE PACCYKACHUS
(MHIOYKTUBHBIE, IeAYKTUBHEIE, [0
aHAJIOTUH), BBISBIISTh
3aKOHOMEPHOCTH U IPOTHBOPEUHS B
paccMaTpuBacMBbIX SBICHUSX,
(opMyITHPOBATH BBIBOJIBI U
3aKIIOYCHNS;

— IPAMEHSTh CXEMHO-MOJEIBHBIC
CpeZcTBa AN NMPeCTaBICHUS
CYIIECTBEHHBIX CBSA3€H U OTHOLICHUN
B U3y4aeMbIX OMOJIOTHYECKUX
00bEKTax, a TAK)KE IPOTHBOPEUHIt
Pa3HOTO POAA, BHISBICHHBIX B
Ppa3nuuHBIX HHOOPMALMOHHBIX
HCTOYHHKAX;

—pa3pabaTsIBaTh IUIAH PEIICHHS
MIPOOJIEMBI ¢ YIETOM aHaJN3a
HMEIOIINXCS MAaTepUATIBHBIX 1
HEMaTepHaJIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBHI B
JesITeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTaTOB LIEIM,
OLICHUBATh PUCKU MOCIEICTBUH
JeSITeIbHOCTH;

— KOOPAMHUPOBATH U BHITIONHATH
paboTy B yCIOBHUSIX peasbHOTO,
BUPTYaJILHOTO 1 KOMOWHHPOBAaHHOTO
B3aNMOJCHCTBUS;

— pa3BUBaTh KPEaTHBHOE MBIIIJICHUE
TIPY pEIICHUH XKHU3HECHHBIX Tpo0iiem;

0) 6a30BBIC UCCIICIOBATEILCKHE ICHCTBHS:

— BIAAETh HABBIKAMH YIEOHO-
HCCIIEI0BATENILCKOM U IPOEKTHOU
JIESITeTbHOCTH, HABBIKAMH Pa3pelICHHUs
nmpooeM;

—  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
peIIeHus MPaKTUIeCKHUX 3a1a4,
MIPUMEHECHUIO PA3ITUYHBIX METOJIOB
[TO3HAHMSI,

— OBIIaJICHHUE BHIAMH JIE€ITEILHOCTH 10
TIOJTYYCHHIO0 HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, TPeoOPa30BaHUIO U
MPUMEHECHHUIO B PA3JIMUHBIX YUCOHBIX
CUTYyAIUSX, B TOM YHCJIC TIPU CO3aHUU
y4eOHBIX U COIMATBHBIX POCKTOB;

— (opMHPOBAaHHE HAYYHOT'O THIIA MBIIIJICHUS,
BIIa/ICHUE HAyYHOU TEPMUHOJIOTHE,
KITIOYEBBIMY ITOHATHUSIMHA ¥ METOIaMH;

— CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC
3aJa9d B 00pa30BaTeIIbHON AEATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

— BbIIBJIATH IPUYUHHO-CJIICACTBECHHBIC CBA3U U

aKTyaJIU3UpOBaTh 3a1a4y, BbIABUIaTh
TUIIOTE3Y €€ PELICHNUs, HAXOAUTh
apryMEHTHI JIs1 J0Ka3aTeIbCTBA CBOUX
YTBEPKIACHUI, 3a/1aBaTh IapaMeTpbl U
KPUTEPUHU PELICHUS;

— aHaJIM3UPOBATh IOJIYUYECHHBIE B XOJE
pelIeHus 3a/1a4M PE3yJIbTaThl, KPUTHUECKH

2) 6a30BBIC UCCIICIOBATEIILCKIC

IEUCTBHUA:

— BJIAACTh HABbIKAMHA yqe6Ho-
UCCJIEIOBATENILCKOM U IPOEKTHOM
JACATCIIBHOCTHU, HABBIKAMH
pasperienus mpobyemM, o01anaTh
CITOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEITFHOMY MTOUCKY METOJIOB
pelIeHus MPaKTHIESCKUX 3a/1a4,
MIPUMEHECHHIO PA3IIMIHBIX METOJIOB
[MO3HAHMUS;

— HUCTIOJIE30BATh PA3INYHBIC BUIBI
JESITETPHOCTH TI0 TIOTYICHUIO
HOBOT'O 3HaHHs, €TI0 HHTepHpeTaHI/II/I,
peoOpa3oBaHUIO U MPUMEHEHUIO B
y‘{e6HI)IX CI/ITyaI_[I/IHX, B TOM YHCJIC
IPY CO3JaHUN YYEOHBIX U
COITMAJIBHBIX HpOCKTOB;

— (opMHUPOBATH HAYIHBIA THIT
MBIIUICHUS, BIaICTh HAYIHOMH
TEPMUHOJIOTHEH, KITFOYSBBIMHU
TOHATHSIMH U METOJIaMU;

— CTaBUTH U (HOPMYITHPOBATH
cOOCTBEHHbBIE 33/J1a4H B
00pa3oBaTeNbHOM IEATENHHOCTH U
JKU3HCHHBIX CI/ITyaI_H/IHX;

— BBISIBJISITH l'lpI/I‘-II/IHHO-CJ'[e)ICTBeHHBIe
CBSI3U M aKTyaJH3UPOBATH 3a7a4y,
BBIIBUI'aTh FI/IHOTe3y ce peHJeHI/Iﬂ,
HaXOOIUThb aprMeHTBI IS
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OLICHMBATh UX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

— JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM,
OLICHUBATh PHOOPETECHHBIH OIIBIT;

— paspabaThIBaTh IUIAH PEIICHHUS IPOOIEMBI C
Y4EeTOM aHaIN3a UMEIOIIIXCS
MaTepHaIbHbIX U HeMaTepUaIbHBIX
pecypcos;

—  OCYILECTBJIATH LIEJICHAIIPABICHHbIH TOMCK
IepeHoca CPeICTB U CIIO0CO00B NEUCTBUS B
npo(heCcCHOHANBHYIO CPELYy;

— yMeTb [IEpPEHOCUTH 3HAHHS B
MO3HABATEJILHYIO M IPAKTHYECKYIO0 00J1acTh
KU3HEACSATEIBHOCTH;

— yMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MIPEeIMETHBIX 00JacTei;

— BBIABUTATh HOBBIC HICH, NIPEIJIararth
OpHTHHAIBHBIC TIOIXObI U PSLICHHS;

— CTaBHUTh NPOOJIEMBI H 3aa4H, JOIIYCKAIOLIHE
AIBTCPHATUBHBIC PCUICHUA,

JIOKA3aTeNbCTBA CBOUX
YTBEPIKICHHH, 33]1aBaTh IAPAMETPBI
U KPUTEPHH PEIICHUS;

— aHAJIM3UPOBATH MOJYUEHHBIE B XOJIE
pEIIeHHS 3a/1a91 PE3yIIbTaTH,
KPUTHIECKH OIIEHMBATD MX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIOBHSAX;

— [1aBaTh OIEHKY HOBBIM CHUTYaIlHsM,
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— OCYIIECTBJISTH IIeJIeHANPaBICHHBIN
MOUCK TEPEHOCA CPEICTB U
cr1oco00B JIeHCTBYS B
MpOoQeCCHOHANBHYIO CPEY;

— YMETh NMEPEHOCUTh 3HAHUS B
MO3HABATENBHYIO U MIPAKTHIECKYTO
001aCTH KU3HENEATENLHOCTH;

— YMETb MHTETPUPOBATH 3HAHUS W3
Pa3HBIX TIPEAMETHBIX 00IACTEH;

— BBIIBHMTaTh HOBBIE HIEH, IPEIaraTh
OpI/IFI/IHaJ'H)HI)IC IIoaAXOo4Abl U peHIeHI/ISI,
CTaBUTH HpO6HeMLI " 3a71a4u,
JIOIYCKAFOIIME albTEPHATHBHBIE
peleHus;

B) paboTa ¢ uHpOpMaIHeii:

— BJIaICTh HABbIKAMHU MMOJYYCHUA
nH(popMaLuK N3 UICTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIHHO OCYIIECTBIISATh
MOUCK, aHAJIN3, CHCTEMATU3AIHIO 1
MHTEPIPETALUIO HHPOPMAIIUU Pa3THYHBIX
BUJIOB U (hopM MperiCcTaBlICHNUS;

— €O03/1aBaTh TEKCTHI B PA3IMYHBIX popmarax ¢
YYeTOM Ha3HaueHHs HH(opManuu u
L[EJIEBOH ayTUTOPUH, BEIOMpas
ONTHUMANBHYIO (pOpMY TpPECTABICHHS U
BU3YyaJin3alluu,

— OICHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTDH
nHGOPMALIH, €€ COOTBETCTBHE MIPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

— HCIMOJIb30BaTh CPE/ICTBA HHPOPMAIIMOHHBIX
M KOMMYHUKAI[HOHHBIX TEXHOJIOTHIA B
pelLICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
M OpraHU3alMOHHbIX 3314 C COOII0ICHIEM
TpebOBaHMUiT IPrOHOMUKHU, TEXHUKH
0€30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MpaBOBbIX U
3THYECKUX HOPM, HOPM HH(POPMAIIHOHHON
0e30I1acCHOCTH;

— BJIaJICTh HABBIKAMHU PACIIO3HABAHUA U
3aIuThl HHPOPMAIUHU, HHHOPMAITUOHHOM
0e30MaCHOCTH JIMYHOCTH.

3) pabora ¢ HHpOPMAITUCIi:

— OPHEHTHPOBATHLCS B PA3TMYHBIX
UCTOYHMKAX MH(OpMaLUH (TEKCTe
y4eOHOTO MOCOOHsI, HayJIHO-
MONYJISIPHOM JTUTeparype,
OHOIOTHYECKHX CIIOBAPSX U
CIIPaBOYHHUKAX, KOMITBEOTEPHBIX
0azax maHHBIX, B IHTepHETE),
AQHATM3HPOBATH UHPOPMALIHIO
Ppa3nuuHbIX BUIOB U Gopm
NPE/ICTABICHUSI, KPUTHIECKU
OLIEHMBATb €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYHBOCTb;

— (GopMyIHpOBaTh 3aIPOCHI U
NPUMEHATD Pa3INYHbIe METOJBI IPH
morcKe U 0T0ope OMOTIOTIYeCKON
“HpOpPMALUHN, HEOOXOIUMON IS
BBITIOJIHEHUS Y4EOHbBIX 3a71a4;

— TIpHOOpETaTh OIBIT UCIIOIb30BAHHS
HHPOPMALNOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY
AKTHBHOTO MCIIOJIb30BaHUS
Pa3JIMuHBIX TTOMCKOBBIX CHCTEM;

— CaMOCTOATENIFHO BBHIOMPATh
ONTUMaIbHYIO (hopmy
IIpeACTaBIeHUS] OMOIOTHYECKOI
nHpopManuu (cXeMsl, rpaduKH,
JarpaMMsl, TaOJIHIBI, PUCYHKU U
Jpyroe);

— WCIIOJIb30BaTh HAYYHBIH S3BIK B
Ka4yecTBe CPE/ICTBA MPH PaboTe C
OMoJIorHIecKoi HHPpOpMAaIUei:
MIPUMEHSITh XUMHUYECKHE,
¢busnyeckre 1 MaTeMaTHIeCKue
3HAKHU U CUMBOJIBI, (POPMYJIbI,
ab0peBuaTypy, HOMEHKIATYPY,
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HCIIONI30BaTh U MPeo0pa3oBHIBATH
3HAKOBO-CUMBOJIMUECKHE CPEJCTBA
HarJIsaJHOCTH;

— BIJIaIeTh HAaBBIKAMH PACIIO3HABAHUS U
3aIUTHl HHPOPMAIINH,
WHPOPMAIMOHHON O€30MIaCHOCTH
JIMYHOCTH.

OsBnazgenne
YHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIM
U JEUCTBUSIMH:

a) obmIeHue:

OCYIIECTBIISITH KOMMYHHKAIIU BO BCEX
chepax Ki3HH;

pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
o01IeHNs1, TOHUMATh 3HAUE€HHE COLIMAIbHBIX
3HAKOB, PacIliO3HABATh MPEIIOCHUIKN
KOH(MIMKTHBIX CUTYallMid M CMATYaTh
KOH(JIMKTBI;

BJIaJIETh Pa3IMUHBIMH CII0COOAaMH OOLIEHNUS
W B3aHMOJCHCTBHS;

apryMEHTHPOBAHHO BECTH HAJIOT, YMETh
CMST4aTh KOH()JIMKTHBIE CUTYAINH;
Pa3BEpPHYTO U JIOTHYHO U3/1araTh CBOIO
TOYKY 3PEHHS C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

1) obmenme:

— OCYILECTBIATE KOMMYHHKAIIHHU BO
BceX cepax KU3HHU, aKTHBHO
y4acTBOBAaTh B IUAJIOTE WU
JMCKYCCHUH TIO CYILIECTBY
o0cyxaaeMoi TeMbl (yMeHne
3aJ1aBaTh BONPOCHI, BEICKA3bIBATh
CYXXJICHUS] OTHOCUTEJIBHO
BBINOJIHEHHS Npe/iIaraeMoi 3a1auu,
YUYHUTBIBATH HHTEPECH] U
COTJIACOBAHHOCTb MO3ULUHA APYTHX
YYaCTHUKOB JTHAJIOTa HIIH
JIICKYCCHH);

— pacno3HaBaTh HeBepOalbHBIC
cpencrTBa OOLIeHHs, TIOHUMATh
3Ha4YEHHE COIMANILHBIX 3HAKOB,
HPEANOCHUIOK BOSHUKHOBEHUS
KOH(IMKTHBIX CUTYallUH, yMETh
CMSIr4aTh KOH(JIMKTHI U BECTH
HIePErOBOPHI;

— BIIaJETh PA3IMYHBIMU CIIOCOOAMHU
OOLICHHS U B3aUMOJCHCTBHS,
MOHUMATh HAMEPEHUS APYTUX
JIOACH, IPOSIBISITh YBAXKUTEIEHOE
OTHOLIEHHE K COOCCEIHUKY U B
KOppEeKTHOH popme PpopMynrpoBaTh
CBOM BO3Pa)KEHHUS;

— Pa3BEepHYTO U JIOTUYHO M3JIaraTh
CBOIO TOUKY 3PEHHUSI C
UCIIOJIb30BaHHUEM SI3BIKOBBIX
CPEJICTB;

0) coBMecTHasl e TENbHOCTD:

TMMOHUMATHh U UCTIOJIL30BATh IMMPEUMYIICCTBA
KOMaHTHOH ¥ WHAWBUIYAIEHOU PaOOTHL;
BEIOMpPATh TEMATHKY M METOJBI COBMECTHBIX
JIEHCTBUH ¢ y4ETOM OOIIUX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0ro 4jeHa KOJUIEKTHUBA;
MPUHUMATH LEIU COBMECTHON
JIeATeJIbHOCTH, OPraHU30BbIBaTh 1
KOOPJUHUPOBATh JEHUCTBUSA 110 €€
JIOCTHO)KEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenensTh pojau ¢ y4eTOM MHEHUHN
YYaCTHHKOB 00CYXJIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

OLIEHMBATh KAYECTBO CBOETO BKJIA/IA U
Ka)XJIOTO YYaCTHHKA KOMaHIbI B OO
pe3yIbTaT MO pa3paboTaHHBIM KPUTCPHUSIM;
npeagaraTb HOBbIE POEKTHI, OLICHUBATD
WJIEV C IO3ULIMHA HOBU3HBI, OPUTUHAJIBHOCTH,
MPaKTUYECKOW 3HAYMMOCTH;
KOOPAWHUPOBATH U BBIIOIHATH Pa0bOTy B
YCJIOBUSIX pEeaIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJIEHCTBYS,
OCYIIECTBJIATH MMO3UTUBHOC CTPATETUYECKOE

2) coBMeCTHasl IeATEIbHOCTb:

— IIOHHMMATh U HCIIOIB30BaTh
MIPEUMYIIECTBA KOMaHIHON U
MHIUBHIYaJIHON paboTHI pn
peneHn OMOJIOTHYECKOH
poOIIeMBI, 000CHOBBIBATh
HEOOXO0ANMOCTh IPUMEHECHHUS
TPYNIOBBIX (POPM B3aUMOACHCTBHS
IpY pelIeHun yueOHoil 3a1aun;

— BBIOMpPATh TEMATHKY U METOJBI
COBMECTHBIX JCHCTBUII C yUeTOM
OOIMINX HHTEPECOB M BO3ZMOKHOCTEH
KaXK/I0TO 4JIeHa KOJUIEKTHBA,

— IPHUHUMATH LEJIU COBMECTHOU
JeSITeIbHOCTH, OPTaHU30BbIBATE U
KOOPAMHUPOBATh ACUCTBUS IO €€
JOCTHKEHHIO: COCTABIISTh IUIAH
JEeUCTBUH, paclpeaeisiTh POIH C
Y4eTOM MHEHUH Y4aCTHHUKOB,
00CyX/1aTh pe3yIbTaThl COBMECTHON
paboTsr;

— OIICHMBATh KaueCTBO CBOETO BKIIAIa
1 K&XJI0TO yJaCTHHUKA KOMAaH/IbI B
001 pe3ysIbTaT Mo
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MOBCACHUC B PA3JINYHBIX CUTYyallUAdX,
MPOSABJIATH TBOPUYECTBO U BOOGpa)KCHI/Ie,
OBITH WHHUIIMAaTUBHBIM

pa3paboTaHHBIM KPUTEPHSIM;

— HOpeajiaraTb HOBbBIC IIPOCKTHI,

OLIEHUBATh UJEHU C MO3UIUU
HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTU4ECKON 3HAYUMOCTH;

— OCYHIECTBJIAATH ITIO3UTUBHOE

CTpaTernuecKoe IOBEICHHE B
PA3INYHBIX CUTYAIHSX, IPOSIBIAT
TBOPYECTBO U BOOOpaXkeHHe, OBITH
WHHUIUATUBHBIM.

Osnanenue
YHUBEpCaIbHBIMU
PeryIsITUBHBIMU
JEeHCTBUSIMU

a) caMOOpraHu3aIus:

CaMOCTOSATENILHO OCYIIECTBIIATh
MO3HABATEJILHYIO JIESITENEHOCTD, BBISBIISITD
npoOJIeMbl, CTaBUTH U (popMyInpoBaTh
cOOCTBEHHBIE 3aJa4¥ B 00pa30BaTeIbHON
JIeSITEIIbHOCTH M )KU3HEHHBIX CUTYaIlHSIX;
CaMOCTOSATENHHO COCTABIIITH TUIAH PEIICHUS
MpOOJIEMBI ¢ YIETOM HMEIOIIIXCS PECYPCOB,
COOCTBCHHBIX BO3MOXKHOCTEH H
MpEANOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM;
pacumpsaTh paMK1 y4eOHOTO TpeMeTa Ha
OCHOBE JIMYHBIX IIPEAIIOYTCHNUH;

JIeNiaTh OCO3HAHHBIN BBHIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a pEIlICHHE;

OLIEHMBATh MPUOOPETEHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHUIO IIHUPOKOH 3PYANUIMHN B Pa3HBIX
o0yacTsAX 3HaHMH, TOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTENBHBIN U KYJIBTYPHBII
YPOBEHb;

1) camoopranuszanus:

— HCIOJIB30BaTh OMOJIOTUYECKHE
3HAHMS JUIS BBISBJICHHS IPOOJIEM 1
UX peIleHHs B )KU3HEHHBIX U
y4eOHBIX CUTYaIHAX;

— BBIOMpATh HA OCHOBE
OMONIOrMIEeCKUX 3HAHUH IETIEBBIE U
CMBICIIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUAX U MOCTYIKAX IO
OTHOIIICHHIO K JKUBOH NIPHUPOJIE,
CBOEMY 3/I0POBBIO H 370POBbIO
OKPYKaIOIINX;

— CaMOCTOSITEIBHO OCYIIECTBIISTH
NO3HABATENILHYIO JIESITENbHOCTD,
BBISIBJIATH NTPOOJIEMBI, CTABUTH U
(dhopMyIHpOBaTH COOCTBEHHBIC
3a/1a4ud B 00pa3oBaTeIbHOM
JEATEIIBHOCTU M )KU3HEHHBIX
CHUTYaIVsIX;

— CaMOCTOSITENBHO COCTABIIATH IIaH
pereHus MpoOIeMBbl C yIETOM
HNMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MpEANOYTEHUH;

— J1aBaTh OLICHKY HOBBIM CHTYAIHsIM;

— PacIUpPSTh PaMKH y4eOHOTO
npeaMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUH;

— Jies1aTh OCO3HAHHBIN BBIOOD,
apryMeHTHpOBaTh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHHE;

— OIICHUBATh NPHOOPETECHHBII OIIBIT;

— CHOCOOCTBOBaTh (DOPMUPOBAHHIO U
TIPOSIBJICHUIO ITUPOKON 3PYAUIINHN B
pa3HBIX 00JaCTAX 3HAHUA,
HOCTOSIHHO TIOBBIIIATH CBOK
00pa30oBaTeNbHBIN U KyJIBTYPHBII
YPOBEHb;

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENIAM;
BIIaJI€Th HaBbIKAMHU IIO3HABATENILHON
pedrexcun kKak 0CO3HAHMS COBEPIIAEMBIX
JIeHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX
pe3ynabTaTOB U OCHOBAHUIA;

WCTIONB30BaTh MPHEMBI pe(IeKCHH IS
OIIEHKH CHTYyalllH, BEIOOpa BEpPHOTO
pelieHus;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
IIPUHUMATh PELIEHUS 110 UX CHUKEHMUIO,

2) caMOKOHTPOJIb:

— 1aBaTh OLICHKY HOBBIM CUTYAIUAM,
BHOCUTbH KOPPEKTHUBHI B
JIeSITENIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISIM;

— BJIaICTh HaBBIKAMH IM03HABAaTCILHOU

pedIiekcuu Kak 0CO3HAHUS
COBEpLIAeMbIX IEHCTBUH U
MBICJIUTENBHBIX MPOIIECCOB, HX
pe3yJbTaTOB U OCHOBAHUH,
HCIOJIb30BaTh MIPUEMBI pediexcruu
JUTSL OIIEHKW CUTYaIliH, BIOOpa
BEpPHOTO PEIICHNUS;
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B) 9MOLMOHAJIbHBII HHTEIJIEKT,
HpeAnoaraomni choOpMUPOBAHHOCTb:
CaMOCO3HaHUsI, BKIIIOYAIOIIEr0 CII0COOHOCTh
MOHMMATh CBOE SMOLMOHAJIBEHOE COCTOSIHUE,
BUJIETH HANIPABICHUS PA3BUTHS
COOCTBEHHOW IMOIIOHAIFHON Ceprl, OBITh
YBEpEeHHBIM B cebe;

CaMOpEeTYyIMPOBaHNS, BKIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHHE,
CIOCOOHOCTD a/IaTHPOBATHCS K
SMOILMOHAIBLHBIM U3MEHEHHSM U HPOSIBISTH
THOKOCTbD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALIUH, BKJIIOYAIOIIEH
CTpeMJIEHUE K JIOCTIDKEHHUIO LIENU U yCIEXY,
ONTHMU3M, HHAIIHATHBHOCTh, YMCHHE
JEWCTBOBATh, NCXO/S U3 CBOMX
BO3MO>KHOCTEH;

SMITaTHH, BKIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIEHOE COCTOSHHE
JIPYTHUX, YYUTBIBATh €r0 MpHU
OCYIIECTBJIICHNU KOMMYHHKAIUH,
CHOCOOHOCTH K COUYBCTBHIO U
COIIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX
CIOCOOHOCTH BBICTPAHBATh OTHOLICHUS C
JIPYTHMH JIFOIBMH, 3a00TUTHCS, IPOSBISATH
MHTEPEC U pa3peimaTh KOHQINKTHI;

— OLIEHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PEILICHHUS 110 UX
CHIDKCHHUIO;

— IPUHAMATh MOTUBBI M apT'yYMEHTHI
JIPYTHX IIPY aHAJIN3E PE3YNIbTATOB
JeATEeIBHOCTH;

T) IpUHATHE ceOs U IPYTUX JOACH:

MPUHUMATH ce0s1, IIOHNMasi CBOU
HEJOCTaTKU U JIOCTOWHCTBA;

MIPUHUMATh MOTUBBI M apPTYMEHTHI APYTHX
JIO/Iel TIPU aHAIHM3E PE3yIIbTaTOB
JIeITEeIIbHOCTH;

MPHU3HABATL CBOE IIPaBO M MPABO APYTUX
JIFOJICH Ha OIINOKU;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIMH IPYTrOro 4ejIoBeKa.

3) npuHATHA ce0s U qPYTUX:

— MPUHUMATH ce0s1, TOHNMast CBOU
HEJIOCTaTKH M JOCTOMHCTBA;

— TMPUHUMATh MOTHUBBI X apTyMEHTBI
JPYTHUX IIPY aHAJIN3E PE3YJIbTaTOB
JeSITeIbHOCTH;

— IPU3HABaTh CBOE IIPABO U MIPABO
JIpYTUX Ha OIIHOKY;

— pa3BHUBaTh CIIOCOOHOCTH IOHUMATh
MUp C MO3UIHHU APYTOT0 YelOoBeKa.

OcBoeHne yudeOHOro mnpeamera buosorus TOMKHO CIOCOOCTBOBATH (HOPMUPOBAHUIO
00IIMX KOMIIETCHIMI:

OK O01. BpiOupars crnocoObl pemeHus 3a1ad NpodecCHOHAIbHOU J1eATENbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBpPEMEHHBIE CPEJCTBA IOWCKA, aHAJM3a W HMHTEPHpPETALUU
uHpOpMaLuU, U UHPOPMALMOHHBIE TEXHOJIOTMHU JJIS BBIMOJHEHUS 3a7ad MpoecCHOHATbLHON
JeSITEIIbHOCTH;

OK 03. [TnanupoBaTh U peam30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEINPUHUMATENbCKYIO JIEATEIbHOCTh B MpodeccrnoHalbHON cdepe, UCHOIb30BaTh
3HaHUS 110 MPaBOBOM U (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. Db dexTnBHO B3aUMOIEHCTBOBATh M padOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymecTBiasiTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM
s3pike Poccniickoit Deepannn ¢ yaeToM 0COOCHHOCTEH COIMMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO MO3ULHUIO, JEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJIEHUE Ha OCHOBE TPAIUIIMOHHBIX POCCUHCKUX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AlMM MEXHAIMOHAIBbHBIX U MEXKPEIUTHO3HBIX
OTHOUICHUH, IPUMEHSATh CTaH/IapThl aHTUKOPPYINIIMOHHOTO TIOBE/ICHUS;

OK 07. CopeilicTBOBAaTh COXPAHEHUIO OKpPY)KAIOLIEH Cpenbl, pecypcocOepekeHHmIo,
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INPUMCHATb 3HAaHHA 00 H3MEHEHUH KJIuMara,

IMPUHIUIIEI

OCpEKIIMBOTO  MPOU3BOJICTBA,

3¢ (HEeKTUBHO JECTBOBAThH B UPE3BBIYANHBIX CUTYAIIUAX;

OK 08. Hcrnonp3oBath cpeacTBa PU3MUESCKOU KYJIBTYPHI U1l COXpAaHEHUS U YKPETICHUS
3JI0POBBS B TIpoIiecce MPo(hecCHOHATLHOM NeSTEIIbHOCTH U TIOICPKaHHsI HEOOXOIMMOTO YPOBHS
buznyecKoil MoAroTOBIEHHOCTH;

CoorHomienue o00mux kommereHuuii @®I'OC CIIO 09.02.11 PaspaGorka u
ynpaBJieHHe NPOrPaMMHBIM o0ecnedeHneM, JHYHOCTHBIX Pe3y/IbTATOB H MeTarnpeaAMeTHbIX

pe3yJIbTaTOB

O0Omme KoMNeTeHIMH
®I'OC CIHO 09.02.11

JIM4HOCTHEIE pe3yabTaThl
©OI1 COO

Mertanpeametnsie pe3yiabTatel ®OII COO

OK 01. BeiGupars
CIIOCOOBI pelIeHUs 3a1a4
po¢eCCHOHATBHOM
JesATEIEHOCTH
NPUMCHUTENBHO K
Pa3IHYHBIM KOHTEKCTaM;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PECHHS,
COOTBETCTBYIONIETO
COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH "
OOIIECTBEHHON  TIPaKTHKH,
OCHOBAHHOTO Ha JHAJIOTe

KyJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO0 MecTa B
MOJIUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE
SI3BIKOBOM M YHUTATEIhCKOM
KyJIbTYphl ~ Kak  CpeAcTBa
B3aHMOACHCTBUS MEXAY
JIIOJBMU U TIO3HAHUS MUDA;
IIOHHMAaHHE crenuuKu
OHOJIOT U Kak HayKH,
OCO3HAaHHE €€ poIu B
(hopmupoBaHUH
palrOHAIBLHOTO Hay4YHOTO
MBIIICHHS, CO3JaHUM

LEJIOCTHOTO  IPEACTABICHUS
00 OKpyXarlleM MHUpEe KakK O
€IMHCTBE IIPUPOLI, YETOBEKA
U o0llecTBa, B MO3HAHHUU

MPUPOTHBIX
3aKOHOMEPHOCTEH U peIICHUN
npodiieM COXpaHEeHHs

MPUPOTHOTO PABHOBECHS;
yOeXXIEHHOCTh B 3HAUNMOCTH
Omostoruu Il COBPEMEHHOM

UBUJIM3AIUN: O0ECTIeUeHHUS
HOBOTO YPOBHS pa3BUTHSA
MEIHIUHEI, CO37aHUS
MEPCTIEKTUBHBIX

OMOTEXHOJIOTHH, CHOCOOHBIX
pemiatb pecypcHble
poOIEMBI pa3BUTHA

YCJIOBCUYCCTBA, IIOHUCKaA r[yTeﬁ
BbIXO/J1a us3 ria00aabHbBIX
IKOJOIM4Y€CKUX l'[p06J'I€M n

obecrieueHns mepexoja K
YCTOWYUBOMY pPa3BUTHIO,
panuoOHAILHOMY

HCIIOJIb30BAHUIO TPHPOTHBIX
pecypcoB U (HOPMHUPOBAHHIO
HOBBIX CTAHAAPTOB KMU3HU,

3aWHTEPECOBAHHOCTH B

OgnajieHue
NCHCTBUSAMMU:
1) 6a30BBIC JTOTHUSCKHEC JCHCTBYSI:

— CaMOCTOSITETTFHO (OPMYIIHPOBATH U
aKTyaJIM3HPOBAThH MPOOIIEMY, PaCCMATPHUBATH €€
BCECTOPOHHE;

— WUCTIONIE30BATh MIPH OCBOCHUY 3HAHUN PHUEMBI
JIOTUYECKOT'0 MBINIICHHS (aHAIH3a, CHHTE3a,
CpaBHEHUS, KJIacCUbUKAIIK, 0000IICHUS),
PAaCKpBIBaTh CMBIC]T OMOJIOTHUCCKUX TOHATHIA
(BBLAETIATH UX XapaKTepHbIC IPU3HAKH,
yCTaHaBIMBAaTh CBA3H C APYTMMHU HOHATHIMH);

— OMpPENEIIATH IEH ACSITCIBHOCTH, 3a/1aBas
TapaMeTphl U KPUTEPUH UX TOCTIKECHUS,
COOTHOCHTH PE3YJIbTATHI NEATCIBHOCTH C
IMOCTaBJICHHBIMU LIEIIMU,

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

— CTPOHWTH JIOTHYECKUE PacCyKICHUS (MHIYKTUBHBIC,
[[e)lyKTI/IBHI)IC, 10 aHaHOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MMPOTUBOPEYHS B
paccMaTpHUBaeMBbIX SBJICHUSIX, HOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHU A,

- HpI/IMeHHTL CXEMHO-MOACJIbHBIC Cpe}lCTBa JJIS
MIPEACTABJIEHUS CYIIECTBEHHBIX CBSI3EU U
OTHOIIICHHUI B H3y9aeMbIX OHOJIOTHUECKUX
00BEKTaX, a TAK)KE MPOTUBOPEUUI Pa3HOTO poJa,
BEISBJICHHBIX B PA3IIUYHBIX HH()OPMAIIHOHHBIX
HCTOYHUKAX;

— pa3pabaTsIBaTh IJIAH PEOICHAS IPOOIEMEI C
y‘leTOM aHaJIN3a UMCHOIITUXCS MaTepI/IaHBHLIX nu
HEMaTepHaJIbHBIX PECYPCOB;

— BHOCUTH KOppeKTI/IBI)I B ACATCIIBHOCTD, OLICHUBAThH
COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OIICHUBATh
pI/ICKI/I HOCHe}]CTBI/Iﬁ JCATCIBHOCTH,

— KOOpJII/IHI/IpOBaTI) U BBITIOJIHATH pa60Ty B yCJ'lOBI/IHX
peabHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBHSI;

— Pa3BHBATh KPEaTHBHOC MEIIUICHUE MIPH PEIICHUN
JKHU3HCHHBIX TPOOIIEM;

2) 6a30BbIE UCCIIEIOBATENILCKHE JCHCTBUS:

— BIIQJIETh HABBIKAMHU y4eOHO-MCCIIE0BATEIHCKOMN U
HpOGKTHOﬁ JACATCIBbHOCTH, HABBIKAMH pa3pemeHI/I;I
npo06eM, 061a1aTh CIOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOfITeJ’IBHOMy HOI/ICKy METOI0B pemeHI/m
HpaKTI/I‘IeCKI/IX 3aaa4, HpI/IMeHeHI/I}O pa3J’[I/IqHBIX
METO/IOB TTO3HAHWS,

— HUCIIOJIE30BATh PA3IMYHEIC BUIBI ICATCIEHOCTH IO
MTOJTYYCHHIO HOBOTO 3HAHUS, €0 MHTEPIIPETAIUH,

YHUBCPCAJIbHBIMU  TMO3HABATCIIbHBIMU
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MOJYYCHUH OWOJIOTUYECKUX
3HAHMH B LEJSX MOBBIIICHUS
oOmieit KYJIBTYPBI,
€CTECTBCHHO-HAYYHOU
TPaMOTHOCTU KaK COCTaBHOM
4acTu (hyHKIIMOHATBHOM
TPaMOTHOCTH OO0YYaroIIuxcs,
(hopMupyeMoii Ipu N3ydeHNH
OMOJIOTHH,

IIOHUMAaHHEC CYIIHOCTH
MCTOOO0B II03HaHUs,
HCIOJIb3YEMbIX B
CCTCCTBCHHBIX HayKax,

CIIOCOOHOCTh  HCIIOJIB30BAaTh
MOJy4aeMble  3HAHUSA VIS
aHaIM3a W 00BSICHEHUS
SIBIIGHUN OKPY’KaIOLETO MUpa
U TPONCXOIAIIAX B HEM
W3MCEHCHNH, YMEHHE JenaTh
000CHOBAaHHBIE 3aKJIFOYEHHUS
Ha OCHOBE HAyYHBIX (PaKTOB H
HUMCHOILINXCA JAaHHBIX C LICJIBIO

MOJTy4YEeHUs JIOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh
CaMOCTOSITEIbHO
WCII0JIb30BaTh
Omosornvyeckre 3HAHUA LIS
pelieHus mpobieM B
peanbHbIX YKU3HEHHBIX
CUTYaLUsX;

OCO3HAHHE LEHHOCTHU
Hay4HOU JIESITETILHOCTH,
FOTOBHOCTh ~ OCYUIECTBIISATh
MPOEKTHYIO u
HCCIIE0BATENbCKYIO
JIeATEJIbHOCTh

UHIVBUAYAJIBHO U B IPYIIIIE;
TOTOBHOCTB M CIIOCOOHOCTB K

HETPEPHIBHOMY
00pa3oBaHUIO u
caMo00pa3oBaHHIoO, K
AKTUBHOMY HOJTyYEHHIO

HOBBIX 3HAHUM 110 OMOJIOTHH B
COOTBCTCTBHUU C )KU3HCHHBIMH
MOTPEOHOCTSIMH.

IpeoOpa30BaHMIO M IPUMEHECHHUIO B y4eOHBIX
CHUTYalUsX, B TOM YHCIIC TP CO3JaHUH y4eOHBIX U
COIMABHBIX IPOEKTOB;

— (opMupOBaTH HAYYHBII THI MBIIUICHUSI, BIAICTh
HAay4YHOH TEPMHHOJIOTHEH, KIIIOUeBBIMU NOHATHAMH
U METOJaMU;

— CTaBUTH B (HOPMYIHPOBATE COOCTBEHHBIE 3a/1a4H B
00pa30BaTeIbHOMN IEATENEHOCTH U KU3HEHHBIX
CHUTYalUsIX;

— BBIABJIATH NPHYMHHO-CIICICTBECHHBIC CBS3U U
aKTyaJIM3UPOBATh 33/1a4y, BBIBUIATh THIIOTE3Y €€
peLIeHus], HAaXOAUTb apIYMEHTBI JUIs
JIOKa3aTeNbCTBAa CBOMX YTBEPIKACHUH, 3a]1aBaTh
napaMeTpbl U KPUTECPUH PEIICHUS;

— aHAJIIM3UPOBAThH MOJTYYCHHBIE B XOJI€ PEIICHHS
3aJ1a4 Pe3yJIbTaThl, KPHTHIECKH OLICHUBATh UX
JOCTOBEPHOCTb, IIPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSAX;

— IaBaTh OLICHKY HOBBIM CUTYaIlHsIM, OLICHHBATh
NPUOOPETEHHBIN OIIBIT;

— OCYIIECTBJISITH 1I€JIeHANPABICHHBII OUCK
HepeHoca CPeCTB U CIIOCOOOB JACHCTBHUS B
npo(eCCUOHANBHYIO CPEIy;

— YMETb NIEPECHOCUTH 3HAHWA B IIO3HABATCJIIbHYIO U
NPaKTHYECKYI0 00JIACTH KU3HEEATEIbHOCTH;

— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
NpEeIMETHBIX 00JlacTel;

— BBIJBHTaTh HOBBIC HJCH, IpEIarath
OPHIMHANBHBIC IOJXO0bI U PELICHHUS, CTABUTh
npoOIeMBl 1 3aJa4H, JOITYCKAIOIIHE
aNbTepHATHBHBIC PEIICHNS;

OK 02. Mcnonp30BaTh
COBpEMEHHBIE CPEJICTBA
MOUCKa, aHaJIn3a U
HHTEpIIPETAUN
nHpopmannu, u
UH(MOPMALMOHHBIE
TEXHOJIOTUH AJIsI
BBINIOJIHEHHS 384
poheCCHOHATBHOM
JeATENBHOCTH;

OgmnaneHue
JIEUCTBUSAMU:
3) pabota ¢ nHhOpMaNIHEH:

— OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOUYHHKAX
nHdopMmannu (Tekcte yueOHOTO MocoOHs, HayYHO-
TIOITYJIIPHOM JTHTEepaType, ONOJIOTHIECKIX
CJIOBApSX U CIIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax
JaHHBIX, B IHTEpHETE), aHAIN3NPOBATH
nH(OpPMaNUIO pa3IMIHBIX BUIOB U Gopm
IIPE/ICTaBIICHNUS, KPUTHUECKH OLICHUBATh €€
JIOCTOBEPHOCTh M HEIIPOTHBOPEYHBOCTH;

— (OpMyIHPOBATh 3aIPOCH U MPUMEHSTH Pa3IMYHbIC
METOJIBI TIPH TTOMICKE U 0TOOpE OHOIOTHIECKOH
uH(popMauu, HEOOXOAUMOM JJIsT BEITIOTHEHHUSI
y4eOHBIX 3a/1a4;

— IpHOOpPETaTh OIBIT UCTIOJIL30BAHUS

YHUBEPCAJIbHBIMHA MO3HAaBaTCJIIbHBIMH
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nH(pOpPMaAMOHHO-KOMMYHHKAaTHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO
UCIIOJIb30BAaHMS PA3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSTEIIHHO BBIOMPATh ONTUMAJIBHYIO (OPMY
MIPEICTaBICHAUS OMOIOTUIECKON HHPOPMALIUT
(cxewmsl, rpaduKu, UATPaMMBI, TAOJIUIIBI, PUCYHKH
H Ipyroe);

— MCIIOJIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEACTBA
pu paboTe ¢ OMOIOTHIECKOH HHpOpManne:
MIPUMEHSATh XUMHYECKHE, (PU3NUECKHE U
MaTeMaTH4eCcKHe 3HaKH U CUMBOJIBL, ()OPMYJIbI,
ab0peBHaTypy, HOMEHKIIATYpPY, UCIIOIb30BATh U
IpeoOpa3oBEIBATH 3HAKOBO-CUMBOJIMUECKHE
CpE/ICTBa HATJISITHOCTH;

— BJAJeTh HaBBIKAMM pACIIO3HABAHMS M 3alUTHI

nHpopManny, WHGOPMAITMOHHOH O0e30MacHOCTH
JUYHOCTH.
OK 03. IlnanupoBath u 6) TpyIOBOTO BOCITHUTAHUS: OBnaziecHWEe  YHHUBEPCAIbHBIMU  PETYIATHBHBIMU
pcann30BEIBATh — TOTOBHOCTH K TPyRy, | AEHCTBUAMH:
coOCTBEHHOE OCO3HaHHE HeHHocTd | 1) caMoopranu3anus:
po()eCCHOHATBHOE U MacTepcTBa, TPYIOI00HE; —  HCHOJIb30BATH OMOJIOTHUYECKHE 3HAHUS IJIS
JIMYHOCTHOC pa3BUTHC, — TOTOBHOCTH K AKTUBHOM BBIABJICHUA HpO6J‘IeM " UX pCUICHUS B
MIPEeAIPUHIMATEIBCKYIO JIESITeILHOCTH JKU3HEHHBIX M YUEOHBIX CUTyallUsX;
ACATCIIbHOCTD B TEXHOJIOTMYECKOU U | — BbIOMpATh HA OCHOBE OMOJIOTHUECKUX 3HAHUN
npogeccHOHaIbHOM COIMaJIbHOU LIETIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
cepe, HCIIOIB30BATH HaIpPaBJIEHHOCTH, JIEHCTBUAX U MOCTYIKAX 110 OTHOILLIEHUIO K
3HAHMUs 110 IPABOBOM U CMOCOOHOCTh MHHUIIMUPOBATD, JKUBOM MPHUPOJIE, CBOEMY 3[I0POBbIO U 3I0POBBIO
¢unancosoi IUIAaHUPOBATH Hu OKPY’KaIOIIKX;

T'paMOTHOCTHU B
PA3INIHBIX ) KU3HCHHBIX
CUTyalluAX;

CaMOCTOSITENIBHO  BBINOJHATE
TaKylo AeATENbHOCTH;

UHTEpEC K  Pa3InYHbIM
chepaM TpodeccHoHATBHON

JIeSTEIbHOCTH, yMeHHe
COBEpIIaTh OCO3HaHHBIN
BbIOOp Oynmymiei mpodeccun
u PpCalin30BbIBATH
CcOOCTBEHHBIE JKU3HEHHBIE
TUTAHBI;

TOTOBHOCTbH M CIIOCOOHOCTD K
00pa3oBaHUIO u
camMo00pa30BaHUIO HA

MMPOTSAXKCHUN BCel JKHU3HU,

—  CaMOCTOSTENBHO OCYLIECTBIAT
MO3HABATENBHYIO JESATEIbHOCTD, BBIBIAT
poOJIeMBbl, CTaBUTH U (HOPMYIINPOBATH
COOCTBEHHBIE 3aJa4ll B 00pa30BaTEIbHON
JIeSITEIbHOCTH U )KU3HEHHBIX CUTYallHsX;

—  CaMOCTOATEIILHO COCTABIIATH IJIaH PELICHUSA
MpoOJIEMBI ¢ YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M NPEATIOUTECHHH;

—  J1aBaTh OLIEHKY HOBBIM CUTYalUsM;

—  pacHMpsTh paMKH y4eOHOTro MpeaMeTa Ha
OCHOBE JTMYHBIX ITPEJIOYTECHUI;

—  JlenaTh OCO3HAHHBIN BHIOOp, apIyMEHTHPOBATh
€ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

—  OILIEHUBATh NMPHOOPETEHHBIH OIIBIT;

—  c1ocoOcTBOBATH (POPMHUPOBAHMIO M IPOSBICHUIO
MIMPOKOH 3PYIUINH B Pa3HBIX 00JIACTAX 3HAHUH,
MTOCTOSIHHO IMOBBIIIAThH CBOIT 00pa30BaTENbHBINA U
KyJbTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb:

— JlaBaTb OLEHKY HOBBIM CHUTyallUsM, BHOCUTb
KOPPEKTUBBl B  JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEJIAM;

—  BIAJICTh HAaBBIKAMU ITO3HABATEIBHON peduieKcHn
KaK OCO3HAHUS COBEpIIAEMBIX JACUCTBUA H
MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U
OCHOBaHMH, HCIIOJIb30BaTh NPHEMBI pe(IEKCHU
JUIL  OLIEHKM CHTyalud, BBIOOpa BEPHOTO
pelLieHus;

—  OLECHUBaTb PUCKU U CBOEBPEMEHHO IPUHMMATh
pELIeHHUs 110 UX CHUKEHUIO;

— IpUHUMAaTb MOTUBBI U apryMeHTbl APYTUX IpHU
aHaJIM3e Pe3yNIbTATOB JEATEIbHOCTH;
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OK 04. D¢ddexTrBHO
B3aUMOICHCTBOBATH U
paboTath B KOJIJIEKTUBE
1 KOMaHe;

8) leHHOCTH HAay4YHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U
0O0IIIeCTBEHHOH MTPAKTHKH,
OCHOBAHHOTO Ha JIHAJIOTe
KYJBTYp, CIOCOOCTBYIOMIETO
OCO3HaHHIO CBOETO MECTa B
MOJUKYJIbTYPHOM MHUDE;
COBEpLIEHCTBOBAHHE
SI3BIKOBOM M YHTATEIBCKOU
KyJIBTYpBI KaK CpeJcTBa
B3aUMO/ICHCTBUS MEXIY
JFOABMH ¥ TTIO3HAHUS MHPA;
MTOHUMaHHe CHennPUKN
OHMOJIOTHH KaK HAYKH,
OCO3HaHHE €€ POJIH B
(hopMupoBaHUU
paIMOHATHFHOTO HAYIHOTO
MBIIIJICHUA, CO3JaHUN
LEJIOCTHOTO TPEJICTaBICHUS
00 OKpyXaroleM MUpe Kak o
€IMHCTBE NPUPOBI,
YyerroBeKa U 00IIecTBa, B
MTO3HAHUU MIPUPOTHBIX
3aKOHOMEPHOCTEH 1
pemeHnn mpodiaeM
COXpaHCHHS IPUPOTHOTO
paBHOBeECHS;

yOeXKIIEeHHOCTh B 3HAUAMOCTH
OMOJIOTHH ISl COBPEMEHHOI
TUBUIIN3allUN: oOecrieueHus
HOBOTO YPOBHS Pa3BUTHS
MEJULMHbBI, CO3/IaHUS
TMEPCHECKTUBHBIX
OHMOTEXHOJIOTHUH, CITOCOOHBIX
pemaTh pecypcHbIe
MPOOIEMBI Pa3BUTHS
YeIIOBEUYECTBA, IIOUCKA ITyTEH
BBIXOJIa U3 TIT00ATBEHBIX
9KOJIOTHIECKUX MPOOIeM U
obecrieyeHns nepexona K
YCTOWYUBOMY Pa3BUTHUIO,
palnKoOHaIbHOMY
MCIIOJIb30BAaHHIO TIPUPOJIHBIX
pecypcoB U HOpPMHUPOBAHHUIO
HOBBIX CTAHAAPTOB KU3HU,
3aMHTEPECOBAaHHOCTD B
MOJYYSHUU OMOJIOTHYECKHX
3HAHUI B IEJIAX MOBHIIICHUS
o01ei KyIbTypHl,
€CTECTBEHHO-HAyUHOU
TPaMOTHOCTH KaK COCTaBHOM
qacTH (QPyHKIIMOHAIHLHOM
IPaMOTHOCTH O0YyJaromxcs,
(hopMupyeMoii py N3y4eHHN
OHOJIOTHH;

TMOHUMAHUE CYITHOCTH
METO/I0B IIO3HAHUS,
HCIIOJIE3YEMBIX B

OBajicHHe YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHU
NEHCTBHSIMH:
1) oOwienue:

OCYILIECTBIISITH KOMMYHHUKAIIUHU BO BCeX chepax
JKM3HH, aKTHBHO YYacTBOBATh B AUAJIOTE WU
JMCKYCCHH IO CYIIECTBY 00CYKIaeMOH TEMBI
(ymeHHe 3a1aBaTh BOIIPOCHI, BEICKa3bIBATh
CY)XIEHHS OTHOCHTEIIBHO BBIITOJIHEHHUS
npearaeMoii 3a1auyl, yIuTbIBaTh HHTEPECHI U
COTJIaCOBAaHHOCTb TO3UIIMI PYTUX YYaCTHUKOB
JIaJIora WK JUCKYCCHN);

pacro3HaBaTh HeBepOAaJIbHBIE CPEJICTBA OOLIEHNS,
MOHMMATh 3HAUCHHE COLIMAIIbHBIX 3HAKOB,
MPEANOCHIIOK BOBHUKHOBEHUS KOH(DIMKTHBIX
CUTYyalli, YMETh CMSITYaTh KOH(IUKTHI U BECTH
HIepPEroBOpHI;

BJIAIETh Pa3IMYHBIMH CIIOCO0aMH OOIIEHNUS U
B3aMMOJCHCTBHS, IOHUMATh HAMEPEHUS APYTUX
JFOJIeH, IPOSBIIATE YBaXKHUTEIBHOE OTHOILCHUE K
co0eceTHIKY U B KOPPEKTHOH popme
(OpMyITHpPOBATH CBOM BO3PaXKCHHS;

Pa3BEpHYTO U JIOTHYHO U3J1araTh CBOI TOUKY
3pPEHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) COBMECTHAs JICSITEIIbHOCTD:

IIOHUMATh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHON ¥ HHAMBUIYaIbHOHU paboThI pU
peIIeHIH OHOIOTHIECKOH TIPOOIEMEL,
000CHOBBIBATh HEOOXOAUMOCTH IPUMCHEHUS
TPYMIIOBBIX (POPM B3aNMOACHCTBHS IIPH
pemeHnn ydeOHON 33124,

BEIOMpPATh TEMATHKY M METOJBI COBMECTHBIX
NIEHCTBUH ¢ y4ETOM OOIIUX MHTEPECOB U
BO3MOYHOCTEH Ka)KJI0r0 4I€Ha KOJUIEKTHUBA;
IIPUHUMATD LEIH COBMECTHOMU AESITEIbHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBUS
0 €€ IOCTH)KEHHUIO: COCTaBJIATH IUIaH IEHCTBUH,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CYXIaTh Pe3yIbTaThI
COBMECTHOH paboTEHI;

OLICHMBATh Kaue€CTBO CBOET0 BKJIAAA U KaXKIOr0
yYacTHHKA KOMaHJIbI B OOIIUI pe3ybTaT 1m0
pa3pabOTaHHBIM KPUTEPHSIM;

IpeagaraTb HOBbIE POEKTHI, OLICHUBATH UIEH C
[O3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYHMOCTH;

OCYULIECTBJISATh IO3UTUBHOE CTPATErMUECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYyaLUsX, IPOSABIATh
TBOPYECTBO U BOOOpakeHHeE, ObITH

MHUILIIATUBHBIM.
OBnazieHHe  YHHUBEPCAIbHBIMU  PETYJISATHUBHBIMHU
TNIEHCTBHSIMH:

3) npuHATHS ce0sl U IPYTUX:
— NPUHUMATH ceOs, NMOHWUMAas CBOM HEJOCTATKH W

JOCTOMHCTBA,

— IPUHUMATh MOTUBBI M apryMEHThl JAPYTUX IpH

AHAJIN3C PE3YJIbTATOB ACATCIILHOCTH,

— MpU3HaBaTh CBOE IMpPaBO W TMpaBO JAPYrux Ha

omnoKy;

— pa3BUBATH CIIOCOOHOCTH IMOHMMATh MHDP C MO3UIIUHN

JPyroro YenoBeka.
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€CTECTBEHHBIX HayKax,
CIOCOOHOCTbH UCTIONH30BATh
MOoJTydaeMble 3HaHUsS IS
aHaIM3a U OObCHEHUS
SIBIIGHUN OKPYKAIOILETO
MHpa U MPOUCXOAAIINX B
HEM U3MEHEHUI, yMEHNE
nenaTb 000CHOBAHHBIE
3aKIIFOYCHHUS HA OCHOBE
HayYHBIX (paKTOB U
MMEIOIINXCS TAaHHBIX C
LEJIbI0 MOTYyYeHHs
JIOCTOBEPHBIX BBHIBOJIOB;

—  CHOCOOHOCTH
CaMOCTOSTEIILHO
HCTIONIb30BaTh
OGuonorudyeckue 3HaHUS AT
penieHust mpoOieM B
peaNbHBIX KU3HCHHBIX
CUTYaIUSIX;

—  OCO3HAaHHWE LIEHHOCTH
Hay4HOU JeATEIbHOCTH,
TOTOBHOCTH OCYHICCTBJIATH
MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO
JIeSITeIbHOCTh
WHIUBHUAYAJIbHO U B IPYIIIIE,

— TOTOBHOCTbH M CIIOCOOHOCTH K
HETIPEPHIBHOMY
00pa3oBaHUIO U
caM000pa30BaHMIO, K
AKTHBHOMY IOJIy4CHHUIO
HOBBIX 3HAHUN [0 OMOJOTHHA
B COOTBETCTBUHU C
JKU3HCHHBIMU
MOTPEOHOCTSIMH.

OK 05. OcymiecTBiATh
YCTHYIO U TUICBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYTapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuun
C Y4eTOM OCOOCHHOCTEH
COLIMAIBHOTO K
KYJBTYpHOTO KOHTEKCTA;

OK 06. ITposiBnsTH
rpaskAaHCKO-
MATPUOTHUYECKYIO
MO3UIIHIO,
JI€MOHCTPHPOBATH
OCO3HAHHOE MOBEACHHE
Ha OCHOBE
TpaJULMOHHBIX
pOCCUICKHX TyXOBHO-
HPaBCTBEHHBIX
LEHHOCTEH, B TOM YHCIIe
C Y4€TOM rapMOHU3ALUH
MEXKHAI[UOHAJIBHBIX U
MEXPEIUTHO3HBIX
OTHOUIEHUH, IPUMEHATh
CTaHIApPTHI
AHTUKOPPYHIIHOHHOTO
MTOBEICHHUS;

1) rpaxaaHCKOrO BOCIIUTAHUSI:

— c(hopMHPOBAHHOCTH
TpaXk1aHCKOM MO3UIUU
00y4aroIerocst Kak akTUBHOTO
U OTBETCTBEHHOT'O 4JICHA
POCCHIICKOTO OOIIECTBA;

— OCO3HAHHE CBOUX
KOHCTHTYIMOHHBIX TPaB U
00s13aHHOCTEH, yBaXKEHUE
3aKOHA U TPABOIOPSIKA;

— TOTOBHOCTH K COBMECTHOM
TBOPYECKOI AEATeIbHOCTH ITPH
CO3/IaHUH y4EeOHBIX MPOEKTOB,
pemeHn: yueOHBIX ’
IIO3HABATCJIIbHBIX 3aJa4,
BBIITOJTHEHUH OHMOJIOTHIECKUX
IKCIIEPUMEHTOB;

— CIIOCOOHOCTP OTIPEeNeNITh
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2)

COOCTBEHHYIO MO3UIIHIO IO
OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U
00BACHATH €€,
YMCHHE YIUTHIBATH B CBOMX
JNEHCTBUSAX HEOOXOTUMOCTD
KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOEH C
Ppa3HBIMU YOCKICHUSIMH,
KYJBTYPHBIMU IIEHHOCTSIMH U
COLMANTLHBIM TIOJIOKEHUEM;
TOTOBHOCTB K COTPYAHUYECTBY
B [IPOLIECCE COBMECTHOTO
BBITIOJIHCHUSI YUCOHBIX,
MMO3HABATENLHBIX U
HCCIIeIOBATEIHCKIX 3a/1a4,
YBaKHUTEIFHOE OTHOLICHUE K
MHEHHIO OTITOHEHTOB TIPH
00CYXIEHUH CIIOPHBIX
BOTIPOCOB OHMOJIOTHYECKOTO
COZICpKAHUS;
TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOU ESTENbHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHHMS
c(hOpMHUPOBAHHOCTH
POCCHICKOM T'paXk1aHCKOI
HWICHTUYHOCTH, TATPUOTU3MA,
yBa)kKeHUS K CBOEMY Hapozy,
YyBCTBA OTBETCTBEHHOCTH
nepen Poaunoil, ropaoctu 3a
CBOH Kpaii, cBoto Ponuny,
CBOW SI3BIK B KYIBTYPY,
MPOLIIOE W HACTOSIIIee
MHOTOHAIIMOHAIBHOTO Hapo1a
Poccuu;
[IEHHOCTHOE OTHOIIICHHE K
MPUPOIHOMY HACIICIUIO U
MaMSITHAKAM TPUPOIBI,
nmocTikeHusM Poccnu B
HayKe, HCKYCCTBE, CIIOpTe,
TEXHOJIOTHUSX, TPYIC;
COoCOOHOCTH OIICHUBATh
BKJIaJI POCCHHCKUX YYCHBIX B
CTaHOBJICHUE U Pa3BUTHE
OHOJIOTHH, TOHUMaHHE
3HAYCHHST OMOJIOTHH B
MMO3HAHUU 3aKOHOB MPHUPO/IBI,
B )KM3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;
uielHas yOexIeHHOCTb,
TOTOBHOCTB K CITY’KCHUIO
OrteuecTBY U €ro 3alluTe,
OTBETCTBCHHOCTH 32 €T0
cyas0y;

3) JlyXOBHO-HPAaBCTBEHHOI'O
BOCTIMTaHUSA:

—  OCO3HaHHe JIyXOBHBIX
LIEHHOCTEN poccuiickoro
Hapona;

—  chopmupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS,

ITUYCCKOI'O ITOBCACHUS,
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CITIOCOOHOCTH OIICHUBATh
CUTyallMl0 W  TNPUHHMATh
OCO3HAHHEIC peleHus,
OPUCHTHUPYSICh Ha MOpPaJbHO-
HPaBCTBCHHBIE  HOPMBI U
[IEHHOCTH;

OCO3HAaHHE JTMYHOTO BKJIaaa B
[IOCTPOCHUE YCTOMYUBOTO
Oymyuiero;

OTBETCTBEHHOE OTHOIIICHHE K
CBOHMM POJUTEIISIM, CO3IaHUIO
ceMbHU Ha OCHOBE
OCO3HAHHOTO TPUHSATUSL
LICHHOCTEH CeMEHHOM )KU3HH B
COOTBETCTBUM C TPAIUIUIMHU
HapojoB Poccuy;

OK 07. CogeiicTBOBaTh
COXpaHEHHIO
OKpYXKaIOIIEH cpepl,
pecypcocOepekeHHIO,
TIPUMEHSATH 3HaAHHSA 00
N3MEHEHHH KJIMMara,
NIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

s peKTUBHO
JICICTBOBATH B
Ype3BbIYAlHbIX
CUTYyaLsIX;

6) PKOJIOTHIECKOTO BOCITUTAHUS:

JKOJIOTHIECCKH
enecooOpa3Hoe OTHOIICHHE
K IPUPOJE KAK UICTOYHUKY
JKM3HH Ha 3eMJIe, OCHOBE ¢
CYILIECTBOBaHMUS,;
MOBBILIEHUE YPOBHS
9KOJIOTHYECKOH KYJIbTYpPBI:
nproOpeTeHue ombITa
TUTAHUPOBAHHUSI TIOCTYIIKOB U
OIICHKH MX BO3MOJKHBIX
MIOCTICICTBUN JJIs
OKpYXarouei cpenpl;
OCO3HAaHHeE I100aIbHOTO
XapakTepa 3KOJOTHYECKUX
npobJeM U IMyTel ux
pelLieHus;

CITOCOOHOCTD HCII0Ib30BaTh
nproOperaeMble PH
W3Y4YeHUH OMOJIOTHH 3HAHUS
Y YMEHUS MPH PEIICHNUN
mpo0GJieM, CBA3aHHBIX C
palOHATIbHBIM
MIPUPOIONOIB30BAHUEM
(cobmoaeHne IpaBmIl
MOBE/ICHUS B IIPUPOJIE,
HaIpaBJICHHBIX Ha
COXpaHEHHE PaBHOBECHS B
IKOCUCTEMaX, OXpaHy BHJIOB,
9KOCUCTEM, Orochepnl);
aKTUBHOE HETPUSTUE
JIeUCTBUH, NPUHOCAIUX BpEX
OKpYXarollel IpupoaHOi
cpene, yMeHUe
MIPOrHO3UPOBATh
HeOIaronpusTHBIC
3KOJIOTHUECKHUE TIOCIIC/ICTBHS
MpeanpUHUMAaeMbIX JeHCTBUI
Y NpeJoTBpaIlaTh UX;
HaJIMYUE Pa3BUTOTO
9KOJIOTUYECKOT0 MBIIIJICHUS,
9KOJIOTMYECKOH KYJIbTYpHI,
OIIBITA JICATEILHOCTH
9KOJIOTHYECKOMN
HanpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI MU B
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HO3HaBaT€J’ILHOI7[,
KOMMyHHKaTHBHOﬁ u
COIMaIbHOM IMpaKTUKe,
TOTOBHOCTH K Y4aCTUIO B
HpaKTH‘-ICCKOﬁ JCATCIBHOCTH

9KOJIOTHYECKON

HaNpaBICHHOCTH;
OK 08. Ucnonp3oBaTh 5) ¢pusmyeckoro BOCIIUTAHUS:
cpencTsa pu3nIecKoit — TOHUMaHHE ¥ pean3aIusl
KyJIBTYPBI IS 30poBOrO  H  0e€30mMacHOro
COXpaHEHUs U obOpaza ku3HM (310pOBOE
YKPETJICHUS 310POBB B MUTaHUE, coOimoieHe
mporecce TUTMEHUYECKUX TpaBWiI U
po¢heCCHOHATBHOM HODM, cOamaHCUPOBAHHBIH
JeATEILHOCTH U PSKMM 3aHSITUH W OTHBIXa,
MO/ IepIKAHUST perymsipHas ¢dusnueckas
HEOO0XOIUMOTO YPOBHS AKTUBHOCTB), 6epexHOro,
¢busHIecKoi OTBETCTBEHHOT'O "
MOJTOTOBJIEHHOCTH; KOMITCTEHTHOT'O OTHOIICHHS K

COOCTBEHHOMY (PH3UUECKOMY
U TICHXUYECKOMY 30POBBIO;

—  TOHHMMaHHE LIEHHOCTH MPaBHII
HHJIMBUTYaTbHOTO u
KOJUIEKTUBHOTO 0€301acHOro
MOBE/ICHUST B CHUTyalMsX,
YIPOXKAIOWIMX 3JI0POBBIO U
JKU3HU JIIOJICH;

— OCO3HaHWE TIOCIEACTBUH |

HETpUSTHE BPEIHBIX
TIPUBBIYEK (ymotpeGieHus
AIIKOTOJ151, HapKOTHKOB,
KypeHHs);

4) 5CTETUIECKOTO BOCTIMTAHHS

—  DICTETHUYECKOE OTHOIICHUE K
MUDY, BKITIOYas 3CTETUKY
OBITa, HAYYHOTO U
TEXHUUYECKOTO TBOPUYECTBA,
criopTa, Tpyna,
0OIIIECTBEHHBIX OTHOILICHH;

—  NOHHUMAaHWE SYMOIMOHAIBHOTO
BO3JICHCTBUS )KUBON IPUPOJIBI
U e¢ IICHHOCTH;

—  TOTOBHOCTB K
CaMOBBIPAKEHHUIO B Pa3HBIX
BHJIaX UCKYCCTBA,
CTpeMJICHUE TIPOSIBIIATh
KauecTBa TBOPYECKOU
JIMYHOCTH;

IIpeaMeTHbIe pe3yabTaThl OCBOEHHS YueOHOro npeamera buosorus

1) chopMUpOBAaHHOCTD 3HAHWK O MECTE€ W POJM OMOJIOTHMH B CHCTEME HAyYHOTO 3HAHWS,
(GYHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa JJIs peIIeHUs )KU3HEHHBIX IPo0IeM;

2) cpOpMHUPOBAHHOCTb YMEHHS PpACKphIBaThb  COJIEpP)KaHHE  OCHOBOIIOJATAIOLINX
OMOJIOTMYECKUX TEPMUHOB U MMOHATUH: )KU3Hb, KJI€TKA, TKaHb, OPraH, OpraHu3M, BUJ, TOMYJISINS,
JKOCUCTeMa, OMOIeHO3, Ouocdepa; merabonu3M (0OOMEH BEIIECTB U IMPEBpALICHHE YHEPIHH),
roMeocra3 (camoperyisnus), OuocuHTe3 Oellka, CTPYKTYpHasi OpraHu3alusl >KUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYJISIUSA, CaMOBOCIPOMU3BEIEHUE (PENpOAYKIINS), HACIEACTBEHHOCTb,
U3MEHYMBOCTb, JHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAsI OpraHU3aINs;

3) chopmMHpOBaHHOCTH YMEHHUSI pacKpbIBaTh  COJEP’KAHUE  OCHOBOIOJIATAIOIINX
OMOJIOTUYECKUX TEOPHUIl U TUIOTE3: KIETOYHOM, XPOMOCOMHOM, MyTAaIl[MOHHON, 3BOJIIOLIMOHHOM,
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MPOUCXOXKACHUS KU3HU U YEIOBEKa,

4) chopMHUPOBAHHOCTh YMEHUS PACKPBIBATH OCHOBOTIOJATAIOIINE OUOIOTHUECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.W1. BaBunosa, O. I'ekkens, @. Mroinepa, K. bapa),
TPaHUIIBI KX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

5) mnpuoOpereHue oOmbITa NPUMEHEHHUS OCHOBHBIX METOJIOB HAyYHOrO TIO3HAHMS,
UCTIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBIICHUIA;
OpraHHU3aIH U MPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIBUKEHUS TUIIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXIY HCCICIYEeMBbIMU BEIIMYMHAMH, OOBSCHEHHS MOJYyYEHHBIX PE3YIbTaTOB U
(dbopMynupOBaHUS BHIBOJIOB C HCIOIb30BAaHMEM HAyUHBIX MOHITUI, TEOPHIl U 3aKOHOB;

6) copMUPOBAHHOCTH yYMEHHUS BBIICIATH CYIIECTBEHHBIC MPHU3HAKA BUPYCOB, KIIETOK
OPOKAPUOT M DYKApPHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOTeOIIEHO30B U HKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBpAICHUS
SHEPruu B KIETKe, (POTOCHMHTE3a, MJIACTHUYECKOT0 M IHEPreTUYecKOoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MEi03a, OIUIOJOTBOPCHHS, Pa3BUTHS W PA3MHOKEHUS, WHIAMBHIYALHOTO Pa3BUTHUS
opranu3ma (OHTOreHe3a), 00phOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO 0TOOPA, BUA000Pa30BaHU,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelieé OOWTaHUS, BIMSHUS KOMIIOHCHTOB 3KOCHUCTEM,
AQHTPONOTEHHBIX HM3MEHEHUI B HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U
MpeBpaIieHre YHEPTUU B buocdepe;

7) chopMUPOBAHHOCTh, YMEHHS TPUMEHSATh IOJNyYeHHbIE 3HAHWUS JJs OOBSCHEHUS
OMOJIOTUYECKHX MTPOIIECCOB U SIBJICHUM, JUIS PUHATHUS TPAKTHUECKUX PEIICHUI B TTOBCEIHEBHOM
JKU3HU C 1IeNbI0 obecriedeHus 6€30MacHOCTH CBOETO 370POBbs U 3/I0POBbS OKPYKAIOIINX JTIOACH,
COONIIONIEHHsT  3I0POBOTO 00Opas3a KH3HH, HOPM TPAMOTHOTO IIOBEIEHHUS B OKpYXKaromen
IPUPOIHON cpelie; MOHMMaHHEe HEOOXOIMMOCTH HCIIOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOM
OMOJIOTUH ¥ OMOTEXHOJIOTHH JIJISl palliOHAILHOTO ITPUPOIOIIOJIB30BAHHS;

8) chopMHUPOBAHHOCTH yMEHHS peniaTb OWOJIOTMYeCKHe 3a/lad, COCTaBISTH
TCHOTHUITUYECKUE CXEMBl CKPCIIMBAaHUS I Pa3HBIX THUIIOB HACIICJOBAHHUS IPU3HAKOB Y
OpPraHU3MOB, COCTABIIATH CXEMbI MIEPEHOCA BEUIECTB M SHEPrUu B dKocucTeMax (IemH MUTaHus,
MHUIIEBbIC CETH);

9) chopmMupoBaHHOCTh YMEHUN KPUTHUECKU OILIEHHWBATH MH(POPMAIUIO OHMOIOTHMYECKOTO
COJICpKaHUs, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CPEICTBA
MaccoBOM HWH(OpPMaNNK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); WHTEPIPETHPOBATH ITHUUECKUE
ACTICKTHI COBPEMEHHBIX HCCJICIOBAHUI B OMOJIOTHH, METUIINHE, OMOTEXHOJIOTUH;, PAaCCMATPUBATh
r100aNbHbIe SKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

10) cdhopMHUPOBAaHHOCTHP YMEHHH CO3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE
COOOIIEHNsI HA OCHOBE OMOJIOTMYECKOW HH(OpPMAIMK W3 HECKOJBKHX HWCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN arnmapar OMOJIOTHH.

3. COJAEPXAHUWE YYEBHOI'O ITPEJMETA XUMUS (FA3OBBI YPOBEHbD)

Tema 1. Buonoeus xax Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMHU
€CTeCTBEHHBIMH HayKamu, (uiocodueit, 3THKOH, 3CTeTMKOMl U mpaBoMm. Ponp Ouonoruu B
(bopMUPOBAHNUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucremMa OMOJI0rHYeCKUX HayK.

Metobl Mo3HAHMS KUBOM MPUPObI (HaOIr01eHUEe, SIKCIIEPUMEHT, OITUCAHNE, U3MEPEHNE,
KJaccu(uKanus, MOICIMPOBaHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JeMoHcTpanuu:

IToprpetsr: Y. Jdapsun, I'. Mengens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuxk.

TaOmuie! u cxeMsbl: "MeTo/ bl TO3HAHUS )KUBOW IPUPOJIBI".

JIaGopaTopHble U MpaKTUYECKue paboThI:

[Ipaktnueckass padora N 1. "Hcnonb3oBaHue pa3iWyHBIX METOJOB MPU H3YUEHHUH
O6MOIOrNYeCKUX 00BEKTOB".
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Tema 2. 2Kuevie cucmembul u ux opeanu3ayusi.

Kusbie cucremsl (6uocucTeMbl) Kak MpeAMeT Hu3ydeHus Ouonoruu. OTiaMyue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IBI.

CpoiicTBa OuocucteM W HX pa3HooOpa3ue. YPOBHH OpraHHU3alMl OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hHEPHBIA.

JleMoHcTpanuu:

TaOmuupel u cxembl: "OCHOBHbIE NpU3HAKU >KU3HU', "YPOBHM OpraHu3ald >KUBOM
npupoabl".

O6opynoBanue: Moaens Monekyisl JJHK.

Tema 3. Xumuueckuil cocmas u cmpoenue Kiemku.

XUMUYECKUH COCTAB KIETKU. XUMUYECKHUE DJIEMEHTBI: MAKPOIEMEHTBI, MUKPOJIEMEHTHI.
Bojza nu MuHepanbHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEpaJIbHBIX BEHIECTB B KieTke. [lognep:kaHue OCMOTHYECKOTO
OanaHca.

benxu. CoctaB u crpoeHue 0eKoB. AMMHOKHUCIIOTHI - MOHOMEpHI OenikoB. HesameHnnmsble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TMepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIIMN OSITKOB.

@depMeHTHl - Ouojoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIH LIEHTP,
cyocrparHas  crenuduuHocth. Kodepmentsl. Butamuuel.  Orinmuust  (GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrieBoabl: MOHOCaXapu bl (TIII0K03a, prd03a U Ie30KCHpr003a), Tucaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TIJIMKOIeH, LeJUIoa03a). buonornueckue ¢yHKuun
YTJIEBOJOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. [mapodunbHO-THAPOPOOHBIS
cBoiictBa. buonornyeckue ¢pyHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JMIHJIOB KaK
MCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorer: [JHK n PHK. Hykieotuel - MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxnuun PHK. Bugst PHK. AT®: crpoenue u
(GyHKIHIH.

[urtonorusa - Hayka o kieTke. KieTtouHas Teopus - mpuMep B3aUMOJEHCTBUS UACH H
(GakTOB B HAYyYHOM MO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue Npru3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMmOpaHa, monekyinsl JIHK kak renernueckuii anmapar, cuctemMa CUHTe3a OeJka.

Tunbel KkieTOK: JyKapuoTHUeckas U mpokapuotudeckas. OcoOEHHOCTH CTPOEHHS
npokapuoTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUUECKOMN KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX (YHKIIUH.
[Tnazmatnueckass memOpaHa, ee cBoiictBa M ¢yHkiuu. LluroruiasMa M ee OpraHoOMBI.
OnnomemOpannbie opranoubl kietku: DIIC, anmapar ['omasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, IIacTUbl. IIporcxoxk1eHne MUTOXOHAPUH U IIIacTUA. Buast
wiactua. HemeMOpaHHbIE OpraHOMABI KJIETKU: PUOOCOMBI, KJIETOYHBIN LEHTp, LEHTPHOIH,
PECHUUKH, KTYyTUKU. DyHKINN OpraHOUA0B KJIETKU. BKitoueHus.

Snpo - perynsatopHblii IeHTp KieTku. CTpoeHue sfpa: siaepHas 000JI04Ka, KapHoIuIa3Ma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JeMoHcTpanuu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, /Ix. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.

Huarpammsl:  "PacmpeneneHue XMMHMUYECKHX JJIEMEHTOB B HEXHBOW mpupojue",

25



"Pacnipenenenrne XMMHYECKUX JIEMEHTOB B )KUBOW Mmpupoze".

Tabmumer u cxemsl: "[lepuogudeckas Tabnwma xuMuU4eckux siemMeHToB", "CTpoeHue
MouieKyJibl Bojibl", "buocunte3 Genka", "Ctpoenune Monekyinbl Oenka", "Crtpoenue dpepmenra”,
"Hyxneunosble kucinotsl. JJHK", "Crtpoenne monexynsr AT®", "CtpoeHue 3ykapuoTHYECKON
kietku", "Ctpoenue xuBOTHOW KieTku'", "CTpoeHue pactureinbHor kieTku", "CTtpoenue
npokapuotnyeckoit kierku", "Crpoenue sapa kinetku", "Yrnesoasl", "JIunuasr".

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpyIOBaHUE JUIsl MPOBEICHUS HAOIIOACHUIA,
U3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIIPENapaThl PACTUTEILHBIX, KUBOTHBIX M OaKTEpHATbHBIX
KJIETOK.

JIaGopaTopHbIe U paKTUIECKUe paboTHI:

JlaGopaTtopHas padora N 1. "M3yueHue KaTaaIuTHUYECKOH aKTUBHOCTH (pepMEHTOB (Ha
IIpUMepe aMMJIa3bl WK KaTanassl)".

JlaGopaTopHass pabora N 2. "H3ydeHue CTpOSHHsI KJIETOK PACTCHHH, >XMUBOTHBIX H
OaxkTepuii 101 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax 1 Ux onucaHue".

Tema 4. Kuzneoeamenohocmo Kiemku.

OOmeH BemiecTB, WM MeTaboauM3M. AccuMuisinus (TUTACTHYECKUH  OOMEH) H
JTUCCUMUIISALINS (SHEPTETUUYECKUN 0OMEH) - JIBE€ CTOPOHBI €MHOTO Tpoiiecca MmeTabonu3ma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAaHUM MeTa00Iu3Ma.

Tumnsl oOMeHa BemiecTB: aBTOTPOMHBIN U reTepoTpodHbIi. Ponbs GepMeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

dorocunaTe3. CmetoBas W TemMHOBas ¢a3bl (orocuHTe3a. Peakmmm doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A Ul KU3HU Ha 3emJie. BiusHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUM.

XeMocuHTe3. XeMOCUHTE3UpyIole OakTepuu. 3Ha4yeHUe XEMOCUHTe3a Ul KHU3HHM Ha
3emiie.

OHepretnyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIECTB, BBIJICIEHUE U
AaKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl 3Heprernyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopomHoe okuciaeHME, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuum marpuuHoro cuHte3a. leHermueckas wunpopmanus u JHK. Peanuzauums
reHeTUYecKoil mHpopManuu B KieTke. ['eHeTnyeckuil kog U ero cmoiicTBa. TpaHckpumnuus -
matpuunblii cunTe3 PHK. Tpancnsauus - 6uocunres Oenka. Dtanbl TpaHcnauuu. KoaupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie popmsbl xxu3HM - BUpychl. Micropus otkpsiTus BupycoB (/1.1. IBaHoBCKwMif).
OcoOeHHOCTH CTPOEHMS M KU3HEHHBIM LMKJI BHUpycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHoneduuura yenoseka (BUY) -
Bo30ymutens CIIM/la. OOparHas TpaHCKpUNIMs, peBepra3a U HHTerpasza. llpodunaxtuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JeMoHcTpanmu:
[Moptpetsr: H.K. Konsuos, .. UBanosckuii, K.A. Tumupsizes.
Tabmuupt w  cxembl: "Tumbl  mwtanusa", "MerabommsMm", "MwurtoxoHmpus',

"Ouepreruyeckuii oomen", "Xmopomnact", "®otocunte3", "Crtpoenne JHK", "Crpoenue u
¢dynkunonuposanue resa”, "Cunres 6enka", "['eneruueckuit kon", "Bupycsr", "bakrepuodarn”,
"Ctpoenue u xxu3HeHHbIN 1K1 BUpyca CIIM/]a, 6akrepuodara”, "Perumkanus JJHK".

Ob6opynoBanue: monaenu-anmaukanuu "Yasoenne JJHK u tpanckpunmus", "buocuures
6enka", "Ctpoenue kieTku", Mozaenb ctpykTypsl JTHK.

Tema 5. PaszmHooicenue u unOusudyaibHoe passumue OpeaHu3mos.

Krnerounslii nuki, WiaM >KU3HEHHBIM UK Kietku. MHTepdaza u mmros3. Ilporeccsl,
nporekaromue B uHTepdaze. Perumkanus - peaknus marpuuHoro cunresa /IHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HAOOp - KapUOTHUIl. J[MMJIOUIHBIA W TalJOUTHBIA XPOMOCOMHBIC
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Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue kietku - Muto3. Ctaauu mutosa. [Ipoieccel, mporcxoasiinue Ha pa3HbIX CTaIUsIX
MHUTO3a. BHOJIOrMYEeCKHI1 CMBICT MUTO3A.

[IporpamMmupyemas rudesnp KJISTKH - allonTo3.

@opMbl  pa3MHOKEHHUS OpPraHM3MOB: Oecrojioe M 1oioBoe. Buasl  Gecronoro
pPa3MHOXKEHUA: JeJIEHUE HaJBO€, MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHE IS
CEJICKIIHH.

[TosioBOE pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Meiio3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBeagenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes - npouecc 0Opa3oBaHUs MOJIOBBIX KJIETOK y )KMBOTHBIX. [10JIOBBIE Keye3bl:
CEeMEHHUKU U sSMUHUKU. OOpa3oBaHHE W PA3BUTHE MOJOBBIX KIETOK - TaMeT (CIepMaTO30H,
AilIeKJIeTKa) - crepmaroreHe3 MW ooreHe3. (OcoOEHHOCTH CTpPOEHHUs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHANIbHOE DPa3BUTHE (IMOPHOTEHE3).
Oransl AMOPHOHATFHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpyJsLus,
opranorenes. [ToctamOpruoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

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

JeMoHcTpanuu:

Tabnuie! u cxemsl: "@opMbl pa3MHOXKEHHs opraHu3MoB", "JIBoifHOE OIIO0TBOpPEHHE Y
LIBETKOBBIX pacTeHuil", "BereraruBHoe pa3zMHokeHue pacteHuil", "Jlenenue knetku Oakrepuil”,
"Ctpoenue nonoBbix kieTok", "CtpoeHnue xpomocomsbl", "Knerounsni nukin", "Pennukanus
JIHK", "Muro3", "Meiio3", "IIpsimoe u HenpsiMoe pa3Butue", "I'aMeTorenes y MiIeKOIMUTAIOLINX
n genoBeka'", "OCHOBHBIE CTaJMH OHTOreHe3a".

O6opynoBaHue: MUKPOCKOI, MHKpompenapaTsl "CriepMaTo30Mbl MIIEKONUTAIOLIETO",
"Sitnexnerka muekonuTaromero”, "Kapuokrnnes B KJI€TKax KOpelka Jiyka', MarHuTHasi MOJENb-
anmuukanus "Jlenenue knetku", moaens JJHK, monens meradasHoit XpoMOCOMBI.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlabopaTtopHas padota N 3. "HaGmroneHue Muto3a B KJI€TKaX KOHUMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpoIIpenaparax".

JlabopatopHas pabora N 4. "H3yuenue cCTpoeHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax'.

Tema 6. Hacnedcmeennocmo u U3MeH4UBOCMb OP2AHUZMOS.

IIpenmer u 3agaun reHeTtuku. McTopusi pa3BUTHS TEHETUKU. Ponp LHUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIaJ pOCCHICKUX U 3apYOEIKHBIX YUCHBIX B Pa3BUTHE
reHeTuKH. MeToapl TEeHETHKHA (THOPUIOIOTHUECKHH, ITMTOTCHETHYECKUN, MOJICKYJISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE OHATHUS. [ eHeTnYecKkas CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBAHWS  TMPHU3HAKOB, yCTaHOBIEeHHble [. MeHnenem.
MonorubpuaHoe ckpenBaiie. 3aKoH eTMHO00pa3usi THOPUAOB MEPBOTo MoKoieHus. [IpaBumo
JTOMUHUPOBaHUA. 3aKOH pacUIeIuieHuss Npu3HakoB. [mnore3a uwcrorel ramer. IlomHoe um
HETIOJHOE JJOMUHUPOBAHUE.

JluruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPHIHOTO CKpEIIMBAHUS. AHATU3UPYIOIIEe CKpEIIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS IJIsI OTIPEICTICHUs TEHOTHITA OCOOH.

CueryieHHOe HaclieJjoBaHue Tmpu3HakoB. Pabora T. MopraHna 1o cHemIeHHOMY
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HacJIeJOBaHMIO TeHoB. HapyieHue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPUS HACIIEICTBEHHOCTH. [ eHeTUUEeCKrEe KapThl.

I'enetuka nmosa. XpoMOCOMHOE orpeziesieHue 1moia. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBoCcTh. Buibl ©3MEHYMBOCTH: HEHACIIECCTBEHHAS U HACIEICTBEHHAsl. PoJb cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.
BapuauvonHslil psl 1 BapuanMoHHas Kpuas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAN(PUKALMOHHOW N3MEHYHUBOCTH.

HacneacrBennas, uiv reHoTUNUYECKas, U”3MEHYUBOCTh. KOMOMHAaTUBHAS U3MEHYHBOCTbD.
Meiio3 u mMOJOBOM TMpolecc - OCHOBA KOMOWHATHUBHOM W3MEHYMBOCTH. MyTalnnoHHas
W3MEHUYMBOCTh. Kiaccuukamuss Myranuil: TeHHBbIE, XpPOMOCOMHBIE, T€HOMHBIC. YacTtoTa U
NPUYMHBL MyTalil. MyTtarennsle ¢akTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOMN
n3MenunBoctyu H.U. BaBuiiosa.

BuesniepHast Hacae/1ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapmorun uemoBeka. OCHOBHBIE METOJbI T'€HETHUKH YEJIOBEKA:
reHealloTHYeCKuil, OJIM3HELOBbIM, IUTOTeHEeTHYECKUH, OHOXUMHUYECKUH, MOJIEKYISIpHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/eNieHUe TEeHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoiipto III[P-ananusza. HacnenctBenHsie 3a0oneBaHus
YeJIOBeKa: TeHHbIe Ooyie3HH, OO0Je3HM C  HACJICACTBEHHOW  MPEeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIHMITEI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS TCHETHYCCKUX
Oone3nell. MeauKO-TeHeTHUECKOe KOHCYJIbTUPOBAHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPANICHUH H JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YETIOBEKa.

JlemoHcTparuu:

[loprpersr: I'. Mengens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumogees-
PecoBcknii, H.W. BaBunos.

Tabmuis! u cxembl: "MOHOrHOpPHIHOE CKPELIMBAHUE U €0 IUTOreHeTHYecKass OCHOBa'",
"3aKOH pacUIerIeHus 1 €r0 IUTOTeHeTuYeckast ocHoBa", ""3akoH yMCTOTHI TameT", " lurudpunnoe
ckpemuBanue”, "LluTtonorumueckue OCHOBBI  OUTHOpUIHOrO  ckpemmBanus', "Meiios",
"B3aumopeiicTBue amenbHbIX TeHOB", "['eHeTHUecKne KapThl PACTEHMI, d)KUBOTHBIX U UelIoBeKa',
"T'enetnka moma", "3aKOHOMEPHOCTH Hacle[OBaHUs, clerieHHoro ¢ mnonom", "Kapuorturmsr
yenmoBeka H KUBOTHBIX', "Buael wusaMenumBoctu", "MoaudukalmoHHas HW3MEHYUBOCTD',
"Hacnenosanue pesyc-daxrtopa", "I'eHeTnka rpymnm kposu", "MyTannoHHas ©3MEHYUBOCTB".

Ob6opynoBanue: Moaenu-anruukanuu "MoHorubGpunHoe ckpeuuBanue, "HemomHoe
nomuHupoBanue”, "luruOpuanoe ckpemuBanue”, "Ilepekpect XpoMocoM", MHKpPOCKOI U
mukponpenapat "/lpozoduna" (Hopma, MyTanuu GopMbl KpbIJILEB M OKPAaCKU Tela), repoapuit
"T"opox nmoceBHO".

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlabopaTtopHas pabora N 5. "U3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOMpenaparax”.

JlabopaTtopHas pabora N 6. "U3yuenne MoaupuKaliMOHHONW U3MEHUYNBOCTH, TIOCTPOCHHUE
BApUALIMOHHOTO Psiia U BapUALIMOHHON KPUBOM".

Jlabopartopnass pabora N 7. "AHanu3 MyTaumidé y JApo30QMIBI Ha TOTOBBIX
MHUKpoIpenaparax".

ITpakTruyeckas padora N 2. "CocraBieHne 1 aHAJIU3 POJOCIOBHBIX YenoBeka'.

Tema 7. Cenexyus opeanuzmos. OCcHOBbL OUOMEXHONIOUU.

Cenexkuus Kak Hayka M Mpouecc. 3apoXKICHUE CeeKIUH U JoMecTukanud. Ydyenue H.A.
BaBuiioBa 0 IeHTpax HPOUCXOXKIEHUS M MHOT000pa3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKACHUA TOMAITHUX XKUBOTHBIX. COpT, mopozaa, mramMmm.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBI ¥ WHAUBHIYAIbHBIH OTOOPBI B CEIEKITUU
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pacTeHui U KUBOTHBIX. OlleHKa KcTephepa. ban3kopoacTBeHHOE CKpeUIMBaHUE - UHOPHUIMHT.
Yucras nuaug. CKpelBaHie YUCTIX TUHUN. ['eTeposuc, unu rudpuanas cuia. HepoacrBenHoe
CKpemuBaHue - ayropuauHr. OtnaneHHass ruOpuausanus U ee ycrnexu. MckyccTBeHHBII
MyTareHe3 M TMOJIyYeHUE MOJUIUIONAOB. JIOCTH)KEHHUSI CEJNEeKIMU PACTeHUM, >XKUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas MHXKeHepus. OTalbl CO3JaHUs
pekomOunantHoi JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUi. KIIOHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHEe M dThdyeckue mnpobinembl. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHcTpanuu:

IToptpersr: H.W. Basuiios, 1.B. Muuypum, I'./[. Kapneuenko, M.®. iBanos.

Tabmuipel u cxembl: Kapta "LIeHTpbl IPOMCXOXKAEHHUS M MHOT000pa3usi KyJIbTYpPHBIX
pacrenuii”, "Ilopoabl nomamHux kuBOTHBIX", "CopTa KyJnbTypHbIX pacTeHuil", "OtrnasneHHas
ruopunmzarnus”, "Paborer akagemumka M.D. Heanoma", "llomummonmusa", "OOBEKTHI
ouorexnonoruu", "Knerounsle KynbTypbl M KioHupoBaHue", "KoHcTpynpoBaHHEe U HEpEHOC
TE€HOB, XpOMOCOM".

O6opynoBaHue: MYJISKU IUIOZOB U KOPHEIUIONOB JUKUX ()OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii "CenbCKOX035IICTBEHHbIE pacTeHUS "

JlabopaTopHbIe U PAKTUYECKUE PAOOTHI:

Okckypcusi "OCHOBHBIE METOJBI M JIOCTHXKEHUSI CEJICKIIMH PACTeHHM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035UCTBO, Ta00PAaTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTpa)".

Tema 8. Deonroyuonnas buonoausl.

[Ipennochiiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€
MeCTO B OHoJoruu. BiusHue 3BONIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa HBoytolMU. [laneoHTONOrHYECKHE: MOCIEA0BATENbHOCTh TOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOM JIETOMHCH, TIepeXoJHbIe GopMbl. buoreorpaduueckue: CX0ACTBO U
paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOTOTHYeCKHe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYIUMEHTApHBIE OpPTaHbl,
aTaBU3MbI. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa00IMUECKUX ITYTeH Y BCEX OpraHU3MOB.

OpomononHass Teopust Y. JlapBuna. IlpennochuikM BO3HUKHOBEHHUSI JapBUHU3MA.
JBwkymue Cuiabl JBOMIONMK BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MpHU
OTPAaHUYEHHOCTH PECYpCOB, HEONpEIeNeHHas HW3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBINA 0TOOD).

Cunrernueckast Teopus Bomonuu (CTD) u ee OCHOBHBIE TOJIOKEHUS.

MuxkposBomtorus. [Tomynsius kak eIMHUIIA BUIA U YBOJTIOIUH.

JBmxymue cuibl (pakTophl) IBOIIONUKA BUIOB B MpHUpoAe. MyTallmOHHBIN mpoliece U
KOMOWHATHBHAS U3MEHYUBOCTE. [lomynsiiinonHbIe BOJHEI U Apeiid reHoB. 3omsmus u Murpanus.

EctectBenHbIii oTOOp - HampaBisiiommii ¢akTop 3BoIonuU. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTat 3Botonuu. [Ipumeps! nprcnocoOieHuit
y opranuzMoB. ApoMop¢03bl U UIN0-aAaNTAINH.

Bun u Bugoob6pazoBanue. Kputepuum Buga. OcHOBHBIE (OpMBbl BHI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakposBomrorsa. @opMbl IBONIONUHN: (pUIeTHYECKast, TUBEPreHTHAsl, KOHBEPIeHTHas,
napasuiensHasi. HeoOpaTuMOCTh SBONIOIHH.

[Ipoucxoxaenne  OT  HeCHEIHUAIM3UPOBaHHBIX  mpeakoB.  I[Iporpeccupyromias
crieruanu3anus. AJanTuBHAS paHalIUs.
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JeMoHcTpanmu:

Iloprpersr: K. JIunneit, XK.b. Jlamapk, Y. Jlapsun, B.O. KoBanesckuii, K.M. bap, O.
I'exxens, @. Mrouiep, A.H. CeBeprios.

Tabmuupl u  cxemsl: "Pa3sButue opranuueckoro wmupa Ha 3emie", "3apoaslmun
MO3BOHOYHBIX JKMBOTHBIX", "Apxeonrtepukc", "®opmbl O0ppOBI 3a CylIecTBOBaHHE",
"EcrecTBeHHsblIi 0TO0p", "MHOTroo0pasue copros pactenuit”, "MHOrooopasue mopo,1 KHUBOTHBIX ",
"Ionynsamuu", "MyTtannoHHass uw3MeHYuBOCTh", "Apomopdossl”, "Unnoamantamuu”, "OOmas
nerenepauus”, "JBwxkymue cuiabsl aBomrouun”, "Kapra-cxema wmapmipyra myremectsus Y.
Hapsuna", "bopn0a 3a cymecrBoBanue", "[IpucnocodiaenHocts opranuzMoB”, "['eorpaduueckoe
BUJ000pazoBanue"”, "OKonoruueckoe BuapooOpazoBaHue".

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3JIMYHbIMHU TUIIAMH OKPAacKH, HAOOP MJI0J0B U
ceMsH, Kojutekius "[Ipumephl 3alIUTHBIX IPUCIIOCOOIEHUN Y )KUBOTHBIX", MOoJenb "OCHOBHbIE
HaIpaBJIeHUs YBOTIONUN", 00beMHast Mojielb "CTpOeHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX ",

buoreorpaduyeckas kapra Mupa, Koywiekius "®OpMBl COXPaHHOCTH HCKOIAEMBIX
J)KUBOTHBIX M pacTeHUH", Mojens anmiunkamnus "llepekpect xpomMocoM", BiaXHbIE IpenapaThbl
"Pa3zButne Hacekomoro", "Pazpurune ssarymku", Mmukponpenapat "Jlpozoduna" (Hopma, MyTarun
(OpMBI KPBUTHEB U OKPACKHU Teja).

JlabopaTopHbIe U PaKTUYECKUE PAOOTHI:

Jlaboparophas padota N 1. "CpaBHeHHE BHIOB IO MOP(OIOTHUECKOMY KPUTEPHIO".

Jlabopatopnas pabora N 2. "Onucanue MPUCITOCOOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJILHOT'O XapakTepa'.

Tema 9. Boznuknosenue u pazgumiie JCusHu Ha 3emie.

JloHay4yHbIe NIPEACTABICHUS O 3apOXKACHUM XKU3HU. HaydHble runore3sl BOSHUKHOBEHMS
KHU3HM Ha 3emiie: aOMOreHe3 M MaHcnepMusi. XUMHUUYECKas 3BOJIIOLMSA. AOGHOIeHHBIM CHHTE3
OpraHMYECKUX BEILIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUUECKON
sBosronny. HavanbHble 3Tamnsl Onosorudeckoit sBosroruu. ['unoresza PHK-mupa. @opmupoBanue
MeOpaHHBIX CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIETKU. [lepBble KIETKH W HX 3BOJIOLUS.
DopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie o spam u nepuoaaM. Katapxeii. Apxerckas u mpoTepo3oickas
spsl. [Taneo3olickas spa u ee nepuobl: KeMOPUICKH, OpAOBUKCKUHN, CUITYpPUNHCKUH, IEBOHCKUH,
KaMEHHOYT OJIHBIN, IEPMCKHUI.

Me3o0301¥icKas 3pa U €€ IepUObl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3oiickast 3pa 1 ee neproibl: MaJIEOr€HOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa U IeoJOrH4ecKux InpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
PaCTUTENBLHOTO U )KUBOTHOT'O MHpa. ApoMOp(o3bl y pacTeHH U )KUBOTHBIX. [losBIIeHuE, pacuBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak oTpakeHue 3BOOINH. OCHOBHbBIE CUCTEMATUYECKUE
IpyNIbl OPraHU3MOB.

OBonronusl  4yenoBeKka. AHTpONoOJIOTMs Kak Hayka. Pas3BuTue mnpexacraBieHHil o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpororese3a. CXxoAcTBa U pa3Indusl 4eIoBeKa
Y )KUBOTHBIX. CUCTEMaTUYECKOE MOJI0OKEHHE YEJIOBEKA.

JBwxyue cuibl (pakTopsl) aHTpororeHesa. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJIEHUE OPYIUl TPy/la, MBIIUICHHE,
peusb.

OCHOBHBIE CTaJMM U BETBU SBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMEINbI,
Yenosek mnpsMoxondmui, YenoBek Heanaepranbckuil, Yenoek pasymHbii. Haxonxum
HCKOIIaeMBIX OCTAaTKOB, BpPEeMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoeueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpoIieouIHast (eBpa3uiickas), HErpo-
aBcTpajiousiHas  (9KBaTOpUAIbHAs), MOHTOJOWMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MPECTaBUTENIEH YETIOBEUECKHX Pac K YCIOBUSM CyIECTBOBaHuUs. ENMHCTBO
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yenoBevyeckux pac. Kputuka pacuszma.

JleMoHcTpanuu:

[Toptpetsr: @. Penu, JI. I1actep, A.U. Onapun, C. Muiep, I'. FOpu, Y. JapBus.

Tabnuubl 1 cxembl: "Bo3nukHoBenue ConHeuHol cuctemsbl”, "Pa3Butue opraHu4eckoro
mupa", "PacturenbHas kierka', "JKuBotHas wierka", '"IIpokapumoTuueckas Kierka",
"CoBpemeHHasi cuctema opraHuudeckoro mupa', "CpaBHEHHE aHATOMHYECKHX YE€PT CTPOECHMS
YyelloBeKa M 4eloBEeKooOpa3HbIX 00e3bsiH", "OCHOBHBIE MeCTa MaJICOHTOJIOTHYECKUX HAXOJIIO0K
npeaKoB coBpeMeHHoro uenoBeka", "Jpesneitmme mroau", "/IpeBuue moau", "llepBbie
coBpeMeHHbIe roau", "UenoBeueckue pacel'.

O6opynoBanne: Mymspku  "[lpoucxoxkaenne denmoBeka' (OFOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMAHBOHIIA), CICHKU WM H300paKeHUs KaMEHHBIX OPYAHii
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJOoTHYecKas Ta0uIa,
KoJUIeKIus "@OopMbl COXPAHHOCTH UCKOITAEMbIX KUBOTHBIX U PACTCHUIT".

JIaGopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

[IpakTrueckas padora N 1. "M3ydyeHre HCKOMIAEMBIX OCTaTKOB PACTEHUN M KMBOTHBIX B
KOJUICKIHUAX".

Dkckypcust "DBONOLMS OpraHndeckoro Mupa Ha 3emiie" (B €CTeCTBEHHO-HAYYHBIN WK
KpaeBeIUECKU My3eil).

Tema 10. Opeanuszmul u oOKpysHcarowas cpeoq.

OKkosloruss Kak HayKa. 3ajaud M pasfeibl HKOJOTMH. MeToabl 3KOJIOTHYeCcKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAs, Ha3eMHO-BO3JyIIHAas,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

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

AbuoTtnueckue  GakTopbl:  CBET, TeMIlepaTypa, BIaXHOCTb. DoTonepuoausm.
[TpucniocoOnenust OpraHu3MoB K AeHcTBHIO a0MoTHYECKUX (akTopoB. bruoigornueckue puTmsl.

buotnueckne Qakropel. Buasl OuoTHMUECKMX ~ B3aMMOJIEHCTBMIA: KOHKYpEHLH,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanus, MyTyajln3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEWUTpaiau3M. 3HaueHHe OHUOTHYECKHX
B3aMMOJIEHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEpUCTUKU Nomyiauud. OCHOBHBIE TIOKA3aTENIM MOMYJISIINM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXIAA€MOCTb, CMEPTHOCTb, HPUPOCT, MHUTrpauusd. JuHamuka
YHUCJIEHHOCTHU NOMYJIALIMU U €€ PETyIISIIHUSL.

JeMoHcTpanmu:

[Toptpetsl: A. I'ymbonpar, K.®@. Pynse, O. I'ekkens.

Tabmuis! 1 cxemsl: kapta "llpuponnsie 30Hb1 3emun”, "Cpenbl 0OUTaHNUS OpPraHU3MOB",
"®oronepuomnsm”, "llomymauun", "3aKOHOMEPHOCTHM pPOCTAa YHUCIECHHOCTH MOMYJSILMH
uHpyzopun-tydenpku", "Tlumensie nenu".

JIaGopaTopHble U MpaKTUYECKUe paboThI:

JlabopaTtopHas padota N 3. "Mopdonorudeckne 0COOEHHOCTH PaCTECHUH U3 PAa3HBIX MECT
oOutanus".

JIaGoparopnas pabota N 4. "BrnusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KoJjeyca'.

[Tpaktrueckas padota N 5. "[logcyeT mIOTHOCTH MOMYISIITAN Pa3HbIX BHIOB pacTeHUM".

Tema 11. Coobwecmasa u sKon02uvecKue Cucmemol.

CoobmiecTBO  OopraHu3mMoB -  Ouomeno3. CTpykTypbl  OMOIIEHO3a:  BHIOBaf,
MIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHAaTHe 00 SKOcUCTeMEe U OHOTeOIeHO3e.
OyHKIIMOHATBHBIE KOMIIOHEHTHI ~OKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruuM B IKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
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skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTeaM 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPAaMHIbL: HPOIYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

[IpuponHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCUCTEMA XBOWHOTO WIH
HIMPOKOJINCTBEHHOTO JiEca.

AHTpPOTIOT€HHBIE KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOodKocucTeMbl. bruomorndeckoe u
X03SCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop yctoduuBocTH 3KocucteM. CoxpaHeHne OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenne B.U. Bepranckoro o Omocdepe. ['panuibl, coctaB u CTpykTypa Omocheps.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH OMOchephl Kak TIOO0ATbHOM KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemecTB U OHMOr€OXMMHYECKHE IUKJIBI 2JIEMEHTOB (Yriiepoja, a3zoTa).
3onanpHOCTH OMOCchepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emin. AHTPOIIOreHHbIE U3MEHEHHS B Onocdepe. [ modansHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHH€e IpUPOIbI U yenoBeuecTBa. Coxpanenue OnopasHooOpasus Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYPCAMH U MX
ucnoib30BanHue. JJocTikeHus: OUONIOruK U OXpaHa MPUPOIBIL.

JleMoHcTpanuu:

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

Tabmuups! u cxemsl: "llumessie nenu", "buonenos: cocraB u crpykrypa”, "[Ipupoansie

coobmiectBa", "llenmn mnmrTanusa", "Dkomormueckas mnupamuaa’, "buochepa u demomek",
"DKocucTeMa MIMPOKOJIUCTBEHHOTO Jieca", "IKocucTema XxBoiHoro Jyieca", "buorenos Bogoema',
"Arpouenos", "[IpuMepHble aHTPONOreHHbIE BO3AEUCTBUS Ha npupony', "Baxueilmue

VCTOYHUKHU 3arps3HEHMs] BO3ayxa U IpyHTOBbIX Box", "[louBa - BakHeHIIas coOCTaBISIOLIAS
ouocdepsr”, "Paktopsl Aerpananuu mous", "[lapaukoBsiil apdekt”, "DakTophl paagOaKTUBHOTO
3arpsizHeHust O6uocgeps”, "OOmas crpykrypa Ouocdeps”, "PacmpocTpaHeHue KHU3HU B
ounocdepe", "O30H0BBIN 2kpaH 6uochepsl”, "KpyroBopot yriaepoaa B 6uochepe”, "KpyroBopor
aszora B ripupoe".

Ob6opynoBanue: Mojienb-anmuinkanus "TunuyHsle 6uoneHo3sl", repbapuii "PacturenbHble
coobmiectBa", kosuiekiuu "buonenos", "BpemuTenn BakHEMIINX CETCKOXO3MCTBEHHBIX
KynpTyp", repOapuu M KOJUIEKLMH PACTEHUH M JKUBOTHBIX, MPHUHAMISKAIIME K pPa3HBIM
AKOJIOTHYECKUM TpynmnaM ogHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, nuzoOpaxeHus
OXPAaHSEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.

B (QenepanbHbIX U pErHOHANBHBIX MPOLEAYpax OIEHKM KadecTBa OOpa30BaHUA
UCIIOJIb3yeTCs TIepeueHb (KOAUu(pUKaTOp) pacipeIeJICHHBIX M0 KjaccaM MPOBEPSIEMbIX TPeOOBaHUN
K pe3ylbTaraM OCBOCHHMS OCHOBHON 00pa3oBaTeNbHOM MPOrpaMMbl CPETHEro  0OIIero
00pa30BaHMsI U AJIIEMEHTOB COJIEPKaHUs IO OMOJIOTHH.

[IpoBepsiemble TpebOBaHUs K pe3yabTaraM OCBOEHUS OCHOBHOW 0Opa3zoBareilbHOU
MIPOTrpaMMBI.

Kon [IpoBepsiembie peAMETHBIE PE3YAbTaThl OCBOECHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHON IPOrpaMMBbI CPETHETO 00IIero 00pa30BaHUS
pe3ynbrara

CdopMupoBaHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTHH B CUCTEME HAYIHOTO
3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-
HayYHOW KapTHHBI MUPa U HAyYHOTO MUPOBO33PEHHUSI; O BKJIA/I€ POCCUUCKUX
1 3apyO0eKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH; (PYHKITMOHAIBHOMN
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TpaMOTHOCTH YCJIOBCKA AJId PCIICHUS )KU3HCHHBIX 3a/1a4

YMeHue packpblBaTh COAEpPKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHM:
XKHU3Hb, KJIETKa, OPraHNU3M; MeTa0o0a13M (0OMEH BELIECTB U IPEBpallEHHE
SHEPruM), roOMeocTa3 (CaMOperyssaius), ypoBHEBas OpraHu3alis >KUBBIX
CHCTEM, CaMOBOCIIPOM3BEAECHUE (PENpPOAYKIMs), HACIEACTBEHHOCTb,
U3MEHYMBOCTb, POCT U PAa3BUTHE

YMeHue wuznaratb OHWOJNIOTHYECKHE TeopuH (KJIETOYHAsi, XPOMOCOMHas,
MyTtainuonHas), 3akoHbl (I. Mennens, T. Moprana, H.J. BaBwiosa) u
yueHus (0 IIEHTpax MHOTooOpa3uss € TIPOMCXOXICHUS KYIBTYPHBIX
pactenuii H.M. BaBuiioBa), ompenensatb IpaHHUIbl WX NPUMEHHMOCTH K
JKUBBIM CHCTEMaM

YMeHue BiaeTh METOAaMU HAy4YHOTO MO3HAHUA B Onosoruu (HaboneHue
U OIMCaHME MXHBBIX CHUCTEM, IPOLECCOB U SBJICHUI; OpraHu3auus u
IPOBEJCHUE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIIBUKEHUE TMIIOTE3bI;
BBISIBJICHHE 3aBUCUMOCTH MKy UCCIIETyeMbIMU BETMYMHAMU, OObSICHEHHE
MOJIyYEHHBIX PE3YIbTAaTOB, UCIOIb30BAHHBIX HAyYHBIX MOHATUH, TEOpUI U
3aKOHOB; YMEHHE JIeJIaTh BbIBO/Ibl HA OCHOBAHUU MOJYYEHHBIX PE3YIIbTATOB)

YMeHue BBIACTATH CyLIeCTBEHHbIE IIPHU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT U
9YKAapHOT, OAHOKJICTOYHBIX U MHOI'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTH
IpOLIECCOB OOMEHa BELIECTB M IPEBpAICHHS DSHEPrHU B KIETKE,
¢doToCHHTE3a, IIACTUYECKOTO U SHEPreTHYECKOro 0OMEeHa, XEMOCHHTE3a,
MHTO3a, Mei03a, OIUIOOTBOPEHUS, PAa3MHOKEHHUS, HHIMBUIYAJIHHOTO
pa3BUTHSI OpraHu3Ma (OHTOI'€HE3)

yMCHI/Ie HpI/IMCHHTI) HOJ'IyLIeHHI)IC 3HAHUA OJIs1 O6”I)$ICHCHI/I$I 6I/IOJ'IOFI/I‘-ICCKI/IX
MPOILECCOB W SIBICHUW, [UISl TPHUHATHS MPAKTHUYECKUX pEIIeHUH B
MMOBCEAHEBHON JKU3HHM B LEIIX oOecmeueHuss O€30IacHOCTH CBOEro
3JI0POBBS U 37I0POBbSI OKPY>KAIOIIUX JTIONEH, COONIOACHHSI HOPM TPaMOTHOTO
MOBEJICHUS B OKPY KAIOIIEel TPUPOTHON Cpe/ie; MTOHUMaHUE HEeOOXOMUMOCTH
WCIIONB30BaHUS JTOCTHKEHUNM COBPEMEHHON OMOIOTUM M OMOTEXHOIOTUMN
JUTSL PaIfiOHATFHOTO TIPUPOIOTIOIE30BAHUS

YMmenue pemiatb OJJICMCHTAPHBIC TCHCTHYCCKHE 3ada4d Ha MOHO- H
I[I/IFI/I6pI/I)IHOC CKpCHIMBAHUC, CHCIINICHHOC HACJIICAOBAHUEC; COCTAaBJIATH
CXCMBI MOHOFI/I6pI/I)IHOFO CKpCIIUMBaHUA I MPEACKa3aHWsa HACJIICA0BaHUA
IMPU3HAKOB Y OpraHUu3MOB

YMeHMe BBINOIHATH JJAOOPAaTOpHbIE M MpPAaKTUYEeCKHe paboThl, COONIOAATH
npaBuiia Ipu paboTe ¢ yueOHBIM U J1aOOPaTOPHBIM 000PYI0BaHUEM

YMeHHE KPUTHYECKH OICHWBaTh M HWHTEPIPETHPOBATH HH(MOPMAIIUIO
OHMOJIOTHYECKOTO COMEPIKAHMSI, BKITFOYAIOINIYIO TICEBIOHAYYHbIC 3HAHUS U3
paznmnyHbix  MCcTOYHMKOB (CMU, HaydHO-TIOMYJSIpHBIC MaTepUabl);
STHYECKUE ACTIEKThl COBPEMEHHBIX MCCIICIOBAHMI B OMOJIOTHH, MEIHUIINHE,
OHMOTEXHOJIOTHUU

YMeHue co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000m1ast OWONOTHYECKYyI0 HWH(OPMAIUI0O W3 HECKOJIbKHX HWCTOYHUKOB,
rPaMOTHO UCTOJIH30BaTh MOHITUIWHBIN anmapar OuoIoruu
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[IpoBepsiemble IIEMEHTBI COIEPHKAHUS

Kon

[IpoBepsiemblil 37IEMEHT CONIEPIKAHUS

buomorns xak HayKa

buonorust - wayka o xwuBoil mnpupoxpe. Ponb Ouonorun B (opMupoBaHuu
COBPEMEHHOI Hay4YHOM KapTUHBI MHUpa. CucTemMa OMOIOTHYECKUX HAYK

Mertonbl MO3HAHUS KUBOW TPHUPOAbI (HAOMIONEHHUE, IKCIEPUMEHT, OIMCAHUE,
U3MEpeHHe, Kiaccuukanus, MOICIUPOBaHKUE, CTaTUCTHYECKas o00paboTka
JTAHHBIX )

JKuBBIe cCTEeMBI U X opraHu3anusa

XKuseie cuctembl (OmocucTeMbl) Kak MpeaMmer u3ydeHus owmonornu. CoiicTBa
OMOCHCTEM U UX pa3HOOOpa3ue

VYpoBHM oOpraHu3andu OHMOCHCTEM: MOJIEKYISIPHO-TE€HETHUECKUH, KIIETOUHBIH,
OpraHu3MEHHBIH, TOMYJISIIIMOHHO-BUI0BOH, SKOCHCTEMHBIH, OMOCchepHbIit

XHUMHUYECKHH COCTaB U CTPOCHHC KIICTKHU

XUMHUYECKUA COCTaB KJIETKH. XHMHYECKHE OJIEMEHTBI: MaKpOIJIEMEHTBHI,
MHKpO3JIEeMEHTbl. Boxa w MuHepanbHble BemecTBa. DOYHKUMHM BOABI H
MHUHEpaJIbHBIX BEIIECTB B KJIeTKe. [logaep:kanue ocMOTHYECKOro OajaHca

benku. CocraB u cTpoeHHe O€NKOB. AMHUHOKUCIOTBI - MOHOMEpPBHI OEJKOB.
Hes3ameHnMbIe 1 3aMEHUMBIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOM MoOJeKynsl (TepBUYHAs, BTOPUYHAs, TPETUYHAA U
YETBEpTUYHAs CTPYKTypa). XHUMHUYECKHe cBoWcTBa OenkoB. buonoruueckue
byHKIMH OENKOB.

®epMmeHTHl - Ouosiornyeckue Karanuszaropbl. CTpoeHHe (epmMeHTa: aKTHBHBIN
HEeHTp, cyOcTparHas cnenuduuHocts. Kodepmentsl. Burtamuubsl. Orminnuus
(epMEHTOB OT HEOPraHUYECKUX KaTaanu3aTopoOB

VYrieBoabl: MOHOcaxapubl (IVIIOKO3a, pud03a M Je30Kcupu003a), Aucaxapuibl
(caxapo3a, JlaKTO3a) M TONMCaXapuIbpl (Kpaxmai, DIUKOTeH, LEeJUII0N03a).
buonornueckue QyHKIUU YIII€BOAOB.

Jlunuasl:  TpuUDMUepuabl,  crepounsl,  Gochomunuasl.  IuapodmibHO-
rupo@oOHbele cBoiicTBa. buonoruueckue @yHkuuu aununoB. CpaBHEHHE
YIIIEBOAOB, OCJIKOB U JIMIUIAO0B KaK UCTOYHHKOB 3HEPTHH

Hyxneunossie kucnorsl: JJHK n PHK. Hykieotnapsl - MOHOMEpBI HYKIEMHOBBIX
kuciot. Ctpoenue u pynkun JJHK. Ctpoenue u ¢pynkiun PHK. AT®: crpoenue

U QYHKIHH

I_[I/ITOJ'IOF U - HayKa O KJICTKC. Knerounas TCOpU:. MeTtoabl HU3YUYCHHS KIICTOK

Knerka kak 1enoctHas >xuBas cucrema. OOIue NMpU3HAKM KIETOK: 3aMKHYTast
HapykHas MmemOpana, moinekynabl JIHK kak renernueckuii ammapar, cucrema
CHHTe3a Oenka
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Tumbel KIETOK: dyKapHoTHYecKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOSHUS
npokapuoTHdeckor  kietku. Kierounas crenka Oakrtepuii. CtpoeHue
AYKapUOTUYECKON KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOM U
rpUOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK - KIJICTOYHAs CTEHKA, IIIMKOKAJIUKC, WX
¢dynkun. [Inazmarndeckas meMOpaHa, ee cBoiicTBa u pyHKIMH. LluTonnasma u ee
opranousel. OHOMEMOpaHHBIE OPraHOWIBI KICTKH: JHJOIUIA3MAaTHYEeCKas CETh
(OIIC), ammapar l'onbmxu, au3ocoMsel. ITomyaBTOHOMHBIE OpraHOUABI KIETKH:
MHUTOXOHJPUH, TIacTUabl. [IporcxoxIeHne MUTOXOHAPUH W IIacTHI. Bumasl
wiactua. HememOpaHHbIE OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IICHTD,
PECHUYKH, KXI'yTUKU. OYHKIIMH OPraHOMIOB KJIEeTKU. BrirtoueHus

Anpo - perynasTopHbld HeHTp kieTku. CTpoeHue sapa: sjepHas 000J0dYKa,
KapHoIIa3Ma, XpoOMaTyH, SAPBIIIKO. XPOMOCOMBI

TpaHCIIOPT BEIIECTB B KIIETKE

)KHSHGI[C?ITCJH)HOCTI) KIJIICTKHU

OOmeH BellecTB, WM MeTadb0NIM3M. AccUMMISALUS (IUTaCTUYECKUH OOMEH) U
JUCCUMMIIALIUA (PHEPreTHUecKuil oOMeH) - JBE CTOPOHBI €AMHOro Ipolecca
metabonu3ma. Tumbel oOMEeHa BemecTB: aBTOTPO(MHBIA U reTepoTpodHbIi. Poib
(bepMeHTOB B 0OMEHEe BELIECTB U MPEBPALICHUN YHEPTUHU B KIIETKE

®orocunrte3. CBeToBas u TeMHOBas (asbl Gporocunreza. Peakuuu poTocunTesa.
OddexTuBHOCTh (hoTOCHMHTE3a. 3HaYeHHE (OTOCHHTE3a JUISl KU3HU Ha 3emile.
Bnusinue ycimoBwii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €r0
MIPOAYKTUBHOCTH y KYJIBTYPHBIX PACTEHHM.

XeMocuHTe3. XEeMOCHHTE3HUpyIue OakTepuu. 3HaYeHHE XEMOCHHTEe3a s
JKU3HU Ha 3emJie

OHepreTndyeckuii oOMeH B KieTke. PaciiernyieHue BeLIeCTB, BBIACICHHE W
AaKKyMYJIMpPOBaHHE SHEPTUHU B KJIETKE. DTalbl SHEpreTuueckoro oomena. [ukonus.
bpoxkenne u ero BuIbl. KUCIOpOIHOE OKHCICHHE, WM KIETOUYHOE IbIXaHHE.
D¢ hekTUBHOCTh HHEPrETUYECKOTO 0OMEHa

Peakuuu marpuunoro cuntesa. ['enernueckas nunpopmanus u JJHK. Peanuzauus
reHeTH4ecko MHpopMaluu B KieTKe. [eHeTHYecKuil Kox M ero CcBOMCTBa.
Tpanckpunuust - marpuunblii cunte3 PHK. Tpancnsuus - O6umocunTres Oenka.
Konuposanue amuHokucnot. Ponbs pubocom B OnocunTese Oenka

Hexknerounsie ¢opmbl *u3HM - BUpychl. Mcropusi otkpeitust BupycoB (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHHMSI U KU3HEACSITEIbHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTreHHi, XKMBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
BUpycamu. Bupyc nmmyHnonedunura uyenoseka (BUY) - Bo3dyaurens CIIN/da.
[TpoduakTika pacpocTpaHeHUs! BUPYCHBIX 3a00JIeBaHUM

PazmuoxeHue n WHIAWBUAYAJIIBHOC PAa3BUTUC OPIraHU3MOB

KnetrouHslit UK, WM )KU3HEHHBIN UK KieTku. UaTepdaza nu mutos. [Iporeccsl,
npoTekaronie B uHTepdase. Permkanus - peakuust marpuyHoro cuHtesa JJHK.
Crpoenne xpomocoM. XpPOMOCOMHBIH HaOOp - KapuoTwil. JIUMIOWAHBIA H
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rarIouaHbI XpoMOCcOMHBIE HaOophl. Xpomaruisl. LluTonmormueckue OCHOBBI
Pa3sMHOXKEHMS U NHAMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenune knetku - Muto3. Craauu mutosa. ITponeccsl, npoucxoasiye Ha pa3HbIX
CTaZMAX MUTO3a. bronornyecknii CMpICI MUTO3a

(DOpMBI Pa3SMHOXCHHUSA OpPraHU3MOB: Oecrojioe M MOJIOBOE. BI/II[BI Oecmosoro
Pa3MHOXCHUA: AOCJICHUC HAABOC, ITOYKOBAHHWEC OIHO- W MHOI'OKJICTOYHBIX,
CHOp006p33OBaHI/IC, BEIr€TaTUBHOC Pa3MHOXKCHHC. I/ICKYCCTBGHHOC KIIOHUPOBAHUEC
OpTraHru3MOB, €Iro 3HAYCHUC JIs1 CCIICKIINU

[TonmoBoe pa3sMHOXKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu wMeiio3a. Ilpormecchl, mpoucxondiive Ha CTaaAusX MeHo3a.
IToBenenne xpomocoM B Mmeino3e. Kpoccunrosep. buosiornueckuid CMbICH U
3HaYCHUE MeHo3a

["ameTorenes - mporecc oOpa3oBaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [lomoBsie
JKeJle3bl: CEMEHHUKU U AUYHUKU. OOpa3oBaHME U pa3BUTHE IOJIOBBIX KJIETOK -
ramer (crepMaro3ou, SIeKIeTKa) - crepMaroreHe3 u oorere3. OcoOeHHOCTH
CTpOEHUS AULEKIIETOK U criepmaro3onioB. Omionorsopenue. [laprenorenes

WnauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHOHANIbHOE  pa3BUTHE
(sMOpuorenes). Jransl SMOPUOHAIBHOIO Pa3BUTHUS y MO3BOHOYHBIX KHUBOTHBIX:
npoOnieHne, racTpyianus, opraHorene3. IlocTamOproHansHOe pa3BuTHE. THIIBI
HOCTAIMOPUOHAIILHOTO Pa3BUTHUS: TPsAMOE, HempsiMoe (JIMYMHOYHOe). BimsHue
CpCabl HAa Pa3sBUTUC OPraHU3MOB; (baKTOPBI, COCOOHEBIE BBI3LIBATH BPOXICHHBIC
YPOJICTBA.

Poct u pa3Butue pactennii. OHTOreHE3 IBETKOBOTO PAaCTEHUS: CTPOCHUE CEMEHH,
CTaJMH Pa3BUTHSA

HacnencTBeHHOCTh M U3MEHUYHUBOCTD OpraHnu3MoB

Hpe,[[MeT " 3aJJa4u I'CHCTUKHU. I/ICTOPI/IH Pa3BUTHA I'CHCTHUKH. BKJ'IaI[ pOCCHfICKPIX )41
Sapy6e)KHBIX YUYCHBIX B Pa3BUTHC TCHCTUKH. MGTOJII)I TCHCTHUKU
(FH6pI/I,Z[OHOFI/I‘ICCKHI>'I, HHTOFCHGTHHGCKHﬁ, MOJ'ICKynSIpHO—FCHCTH‘ICCKHIZ).
OcCHOBHBIC TeHETHYECKHE ITOHATUS. | eHeTndeckas CHUMBOJIMKA, HUCIIOJb3yEMas B
cXemax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HaCJeIOBaHHs MPU3HAKOB, yCTaHOBIEHHbIE [. MeHmenem.
MonHorubpuaHoe CKpemuBaHue. 3aKOoH eauHOoOoOpa3us THUOPHAOB TEPBOTO
nokoneHusa. [IpaBuio noOMHUHHMpOBaHMS. 3aKOH pACIIEIUICHUS TPHU3HAKOB.
I'nnores3a ynctoTel ramer. [loTHOE U HEMOTHOE TOMUHHUPOBAHHUE.

JuruOpunHoe ckpelniuBaHue. 3aKOH HE3aBUCHMOTO HACIIEIOBAHMS MPU3HAKOB.
[{uToreHeTuuecKue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUA. AHAIM3UPYIOIIEEe
cKpemuBaHue.  Vcmonmp30BaHUE — AHANM3UPYIOMIETO  CKPEUIMBaHUS s
orpezieNieHus] TeHOTUIIa 0CO0U

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo CIEMICHHOMY
HacJIeJJOBaHUI0O TreHoB. Hapymenwe cuemseHUss TE€HOB B pe3ynbTare
KPOCCHUHIOBepa. XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTHU. | eHeTUUeCKue KapThl.
I'enetuka moma. XpoMOCOMHOE OIpeAeseHue Imona. AyTOCOMbI W TMOJIOBBIE
XpoMocoMBbl. [OMorameTHnle W TeTeporaMmeTHble opraHu3Mmbl. HacnemoBaHue
IMPU3HAKOB, CUCIIJICHHBIX C ITOJIOM

36



H3menunBOoCTh. BUABI M3MEHUMBOCTU: HEHACIICACTBEHHAsl U HACIEIACTBEHHAs.
Ponmp  cpempl B HEHAclENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTUKA
MoAM(PHUKAMOHHON M3MEHYMBOCTH. BapnannoHHbIH psi] 1 BapualiioHHAast KpUBasi.
Hopma peakuuu nmpusHaka. KonnuecTBEHHBIE M KaueCTBEHHBIE NIPU3HAKU U MX
HOpMa peaknuu. CBOHCTBA MOAU(DHUKAIIMOHHOW U3MEHUYUBOCTH

HacneactBennasi, wiM TeHOTUNHUYECKAs, HU3MEHUYMBOCTh. KomOuHaTuBHAs
W3MEHYMBOCTh. MeH03 W TIOJOBOM TMpOIecC - OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalMoHHas N3MEHYUBOCTh. Kinaccudukanust MyTanuii: reHHbIC
XPOMOCOMHBIE, FTeHOMHBIE. YacToTa u pu4uHbI MyTaluii. MyTtareHHslie (akTOpHbI.
3aKoH rOMOJIOTHYECKHUX PsIIOB B HacheACcTBeHHOM n3MenunBoctd H.U. BaBunosa

I'eneruka uenoseka. Kapuorumn yenoBexka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA!
reHeaJOrHyeCKuii,  OJNM3HEIOBBIM, IUTOI€HETHYECKHHM, OHOXMMUYECKUI,
MOJIEKYJISIPHO-TE€HETUUECKUH. CoBpeMeHHOe onpeeeHue TEeHOTHIIA:
MTOJIHOTCHOMHOE CEKBEHHPOBAaHWE, TEHOTUITMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[MI1P-ananu3a. HacmenctBeHHble 3a00JjieBaHUS 4YeIOBEKAa: TEHHBIC OOJIC3HU,
0OJIE3HH C HACJICICTBEHHOM MPEapacoIOoKEHHOCTBI0, XPOMOCOMHBIC OOJIC3HH.
Comarndeckue v TeHepaTUBHbIE MyTaluu. [[puHIUIIBI 310pOBOTO 00pa3a KU3HU,
JTUArHOCTHKH, TPO(PMIAKTUKA W JICUCHUS TCHETHYECKUX Ooje3Her. Memauko-
TEHETUYECKOEC KOHCYJIbTUPOBaHHE. 3HAYCHUE MEIUIMHCKOW TCHETUKH B
MIPEIOTBPAIICHUH M JICICHUH T'€HeTHYECKUX 3a00IeBaHUH YeIOBEKa

CGHGKHI/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOJIOTHH

Cenexuys Kak HayKa ¥ IPOLECC. 3apOXKACHHUE CEIIEKIIMU U IOMECTUKALUS. Y YEHUE
H.M. BaBuioBa 0 LEHTpax IPOUCXOXKACHUS W MHOrooOpas3usi KyJIbTYpHBIX
pacteHui. L{eHTpbI MPONCXOKAEHNS JOMAIIHUX KUBOTHBIX. COpT, MOpoza, TaMM

CoBpeMeHHbIE METOJbl CeNIeKIMU. MaccoBbIi M WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHU M XKUBOTHBIX. OIeHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
CKpeluBaHue - WHOpuauHr. Yucras nuHuA. CKpeluMBaHHE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuna. HeponcTBeHHOe CKpeliyMBaHuEe - ayTOPHAMHL.
OtnanenHas rubpuauzanus M ee ycnexu. VCKycCTBEHHBIH MyTareHes M
MOJIyYEHUE TOJUIIONIOB. JIOCTMIKEHMSI CENEKIHH PpAaCTEHUW, >XUBOTHBIX U
MHUKPOOPTraHU3MOB

broTexHomorNs Kak oTpacib NpOU3BOJCTBA. | €eHHAs MH)KEHEPHsL. DTarbl CO3AAHUS
pexomOuHanTHoi JIHK u TpancrenHsix opranm3moB. Kierounas uH)XeHepHs.
Knerounsle  KynbTypel.  MHKpPOKIIOHAJIBHOE  pPa3MHOKEHUE  PaCTCHMIA.
KitionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okojoruueckue M 3THdeckue  mpobimembl. MO - reHeTHuYecKH
MOIU(UIPOBAHHBIE OPTraHU3MBI

[Tposepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI

Kon [TpoBepsiembie TpeIMETHBIC PE3YIIBTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHON MPOTPaMMBI CPETHETO 001Iero 00pa30BaHMs
pesynbrara

C(bOpMI/IpOBaHHOCTB 3HAHWM 0 MECTEe U poiin OMOJIOTMU B CUCTEME HAy4YHOT'O
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3HAHUS €CTECTBCHHBIX HayK, B (JOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
HayYHOU KapTHHBI MUPa M HAYYHOTO MUPOBO33PEHUS; O BKJIA/IE POCCHHUCKUX
1 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH; (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIS PELICHHS KU3HEHHBIX 3a/1a4

VMeHHe pacKpbiBaTh COACPIKAHUE OMOJOTHYSCKMX TEPMHUHOB M MOHSTHIA:
BUJ, TOMYJSIUs, TeHO(OHM, 3BOJIIONUS, IBUKYIIHE CHIBI ((aKTOpHI)
9BOJIIOLMK,  IPHUCIOCOOIEHHOCTh  OPraHM3MOB,  BHI000pa30BaHUE,
IKOJIOTUYECKHE (DAKTOPBI, 3KOCHCTEMA, MPOMYLEHThI, KOHCYMEHTHI,
PEIYLeHThI, LEMH MHUTaHWs, SKOJOrMYecKas Mupamuaa, OHOTeOIeHO3,
ounocdepa

YMeHue wuznararb OHONOTHYECKHE TEOpHH (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKas TEOPHsl IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoznpreBoro cxoacrsa K.M. bapa, uepenoBaHus 1aBHbIX HalpaBlIeHUN
u myreit sBomouuu A.H. CeeproBa, yuenuss o Ouocdepe B.U.
BepHnazackoro), omnpenensitb TIpaHUIBl HX TMPUMEHUMOCTH K JKUBBIM
cucreMam

YMmenue BJIAACTb METOAAMH HAYYHOI'O ITIO3HAHUS B ouoaoruu (Ha6J'IIOI[CHI/Ie
N OIIMCAHUC JKUBBIX CHCTCM, HIPOLCCCOB U ﬂBHGHHfI; opranuzanuvs u
IMPOBCACHUC OHOJIOrUYECKOTO OKCIICpUMCHTA, BbIABUIKCHUC THUIIOTC3bI;
BBIABJICHUC 3aBUCUMOCTHU MCKAY UCCIIECAYCMbIMHA BCIIMUNHAMMU, 0OBSICHCHHUE
MOJIYYCHHBIX PE3YJIIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHC ACJIaTh BbIBO/IbI HA OCHOBAHHWHU ITOJYUYCHHBIX pe3an,TaT0B)

YMeHue BBIJICISTh CYIIECTBEHHBIC NMPU3HAKH CTPOCHUS OMOJOTHYCCKUX
00BEKTOB: BHUJIOB, MOMYISAILNMA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTeOIIeHO30B U HKOCUCTEM; OCOOEHHOCTH IMPOIIECCOB HACIEICTBEHHOU
W3MEHUYMBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
MPUCTIOCOOTICHHOCTH OPTaHU3MOB, JEHCTBUSI SKOJIOTUUECKUX (DAKTOPOB HA
OpPraHu3Mbl, IEPEHOCA BEIIECTB M IOTOKA HJHEPrUM B HKOCUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHH B  JKOCHUCTEMAaX CBOEH  MECTHOCTH,
KpPYroBOpOTa BEIIECTB U OMOTEOXMMHUYECKUX ITUKIOB B Onocdepe

YMeHMe MpUMEHSTh MOJTyYeHHbIe 3HaHUA JUI1 00bsICHEHUsS] OMOJIOTHUECKUX
IPOLECCOB U SIBICHUH, JUISI TPHUHATHS MPaKTHUYECKUX pEUIeHUH B
MOBCEJIHEBHOM JKM3HM B LENIX obecriedeHus Oe30MacHOCTH CBOETO
3JI0pOBBS U 37I0POBbsI OKPY>KAIOLIUX JIFOJEH, COONIOAEHHSI HOPM IPaMOTHOTO
MOBEJICHUS B OKpYXKarollel MpUpOJHOH cpefie; HOHUMaHue He0OXOAUMOCTH
MCIIOJIb30BaHUS JOCTHKEHUN COBPEMEHHOM OMOJIOTHH Uil palliOHAIbHOTO
IIPUPOIOTIONB30BAHUS

YMeHue pemarh 3JeMeHTapHble OMOIOTHUeCKUe 3a/1a4H, COCTABIATh CXEMBI
MepeHoca BEIIECTB U SHEPTUU B IKOocHUcTeMax (LenH MUTaHus)

YMeHue BBINONMHATH Ja0OpaTopHbIe U MpakTHUYecKue padoThl, coOII0NaTh
npaBuiia Ipu padoTre ¢ yueOHBIM U JIAOOPATOPHBIM 000pyIOBaHHEM

YMeHue KpUTUYECKH OLIEHMBATh M HHTEPHPETUPOBaTh HH(OpMAIUIO
OMOJIOTUYECKOTO CONIEPKaHMs, BKIIOYAIONIYIO TICEBIOHAYUYHbIE 3HAHUS U3
pa3ianuHbix ucTouHMKOB (CMM, Hay4yHO-momynsipHble MarepHalbl);
paccMarpuBarh II0OAJbHBIE SKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
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(dbopMUpPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

YMeHue co3naBarh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOILCHHS,
0000m1as OWoONOrMYecKyr0 HH(OPMAIIUI0O W3 HECKOJIbKHX HCTOYHHUKOB,
rPaMOTHO UCTIOJIH30BaTh MOHSITHIHEIN armapar OuoIoruu

[IpoBepsiemMbIe IIEMEHTBI COECPHKAHUS

Kon

[IpoBepsiemMblil 37IEMEHT CONIEpKAHUS

DBOJIFOLMOHHAS OUOJIOTHS

DBOITIOIIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBuzeTensCTBa  JBOJIONMHU.  [lasicOHTONOrHYECKHE:  MOCIIEIO0BATEIBbHOCTD
NOSIBJICHUST BUJOB B TMAJICOHTOJOTHYECKON JICTOIUCH, IEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cXxoacTBO U pazinuue GayH u Gprop MaTepUKOB U OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOACTBA W pa3jinyusi SMOPUOHOB pPa3HBIX BHJIOB
IIO3BOHOYHBbIX. CpaBHI/ITCJII)HO-aHaTOMI/I‘-IeCKI/IeI TOMOJIOTHUYHBIC, AHAJIOTI'NYHBIC,
PYIMMEHTapHbIC OpraHbl, aTraBU3Mbl. MOJICKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJICACTBCHHOCTU W OCHOBHBIX MeTa6OJ’II/I‘IeCKI/IX HYTGﬁ Y BCEX
OpraHu3MOB

OpomonnonHas teopus Y. lapsuHa. [Ipennoceuiky BOSHUKHOBEHHS JapBUHU3MA.
JIBroKyII1MEe CUIIbI SBOIIOLMM BUJIOB 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE ITPU
OTPaHUYEHHOCTU PECYpCOB, HEONpEAETeHHas H3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD)

Cunretnueckass Teopust »sBomonuu (CTD) M OCHOBHBIE €€ TOJOXKEHUS.
MuxkposBomtotus. [Tomymnsiius kak eIMHAUIA BUAA U SBOJIOIUN

JBuxymue cunbl ((GakTopbl) SBOMIONUM BUJOB B INpupoae. MyTallMOHHBIHN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnnoHHbIE BOJHBI U Jperd
reHoB. M3omsiiusa u murpanusi. EcTecTBeHHBIN O0TOOP - HampapsOmui GhakTop
sBOMIOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucniocoOneHHOCT, OpraHU3MOB Kak pe3yabrar 3Bodtonuu. Ilpumepst
IpUCIOCOOICHUH Y OpraHu3MoB. ApoMop(}o3bl U UIMOA AN TALIUH.

Bun u Bunoo6paszoBanue. Kpurepuu Buna. OcHoBHbIE (OPMBI BUI000PA30BAHUS:
reorpaguueckoe, 3K0JI0rHIeCcKoe

MakposBomonusi.  @opMbl  ABONMIOLMU:  (QUIIETHYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napasuienabHas. HeobparumocTs 3BoIIOIIUN

BO3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMIIe

[loHayuHble NpENCTaBIEHUS O 3apOXKJIECHWM >KW3HUA. HaydHble rumoressl
BO3HMKHOBEHUSI KM3HM Ha 3emiie: abuoreHe3 M MaHcHepMmus. XHUMHYecKas
SBOJIIOIUA. OKCHEPUMEHTAIBHOE IOATBEPKACHUE XUMHUYECKOH 3BOJIOLHH.
Hauanbnbie stansl Ouonoruueckoi spomtouuu. I'mnoreza PHK-mupa. Ilepsoie
KJIETKHM 1 UX 3BONIIONUA. @OpMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

PazButne xu3Hu Ha 3emisie 1o spaMm M nepuonaM. Karapxeil. Apxeiickas u
nporepo3oiickast 3pbl. Ilanmeo3oiickas spa M ee mepuoAbl: KeMOpPUHCKUA,
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OPIOBUKCKUM, CUJIYpUMCKHM, JE€BOHCKHWM, KAMEHHOYTOJIbHBIM, IEPMCKUU.
Me3so30lickas 3pa ¥ €€ Iepruoibl: TPUACOBBIN, FOPCKUIN, METTOBOM.

KaitHo3olickas 3pa 1 ee epro/bl: MaJI€OreHOBbINA, HEOT€HOBbBIN, AaHTPOIOT€HOBBIN.
XapakTepucTuka KiuMmara M TEOJIOrMYeCKHX IpoueccoB. OCHOBHBIE 3Tallbl
IBOJIIOLMU PACTUTEIHLHOTO M KHBOTHOTO MHpa. ApomMopho3bl y pacTeHUd u
JKUBOTHBIX. [losiBIIEHME, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHM4eckoro Mwupa Kak oOTpaxkeHue »HBoiatouuu. (OCHOBHBIE
CHUCTEMAaTU4ECKHE IPYIIIBI OPraHU3MOB

DBOIOLUS YeIOBeKa. AHTPOIOJIOTUSl KaKk Hayka. Pa3BuThe mpeacTaBieHUil o
INPOUCXOKJICHUU deloBeKa. MeTtonsl M3ydeHMs aHTpororeHesa. CxoxactBa u
pas3In4Ms YenoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YeTTOBEKA.
JBmwxymue cuibl (pakrTopsl) aHTponorenesa. HacnencrseHHass M3MEHYHBOCTh U
€CTeCTBEHHBI 0TOOp. OOIIECTBeHHBIH 00pa3 >KW3HU, HM3TOTOBICHHE OPYIHMA
TpyZa, MBILIUICHNE, PEYb

OcHoBHBIE CTaAMM ¥ BETBU D3BOJIIOLIMM YEJIOBEKA: aBCTpaJoNnuTekH, Yemosek
ymenbld, YenoBek mnpsmoxopsmmii, YemoBek HeaHIEpPTaIbCKUW, YenoBek
pasymHbIil. Haxoaku ncKonmaeMmbIX OCTAHKOB, BpeMs CYLIECTBOBaHUS, 001acTh
pacrpocTpaHeHus, 00beM TrOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

YenoBeueckne packl. OCHOBHBIE OOJIBIIME PACHL: €BPOIMEOHIHAS (eBpa3uiicKasi),
HErpo-aBCTPaJION IHAS (3KBaTopHanbHast), MOHTIOJION/IHAs (a3uarcko-
amepuKkaHckast). YepTsl IPUCIOCOOIEHHOCTH MPEACTABUTENICH YETOBEUECKUX pac
K YCJIOBHUSIM CyIlllecTBOBaHUA. EMuHCTBO yenoBeyeckux pac. Kputuka pacusma

OpranusMsbl 1 OKpYXarolas cpeaa

OKoJIoTHs KaK HayKa. 3aJa4d MU pas3feiibl dKOJOTMU. MEeToAbl HKOJOTrMYECKUX
UCCIIEIOBAaHUN. DKOJIOrn4eckoe MUpoBo33peHue. Cpeapl 0OUTaHMs OpraHU3MOB:
BOJIHAs, HA3€MHO-BO3AylIIHAs, [IOUBEHHAs, BHYTPUOPraHU3MEHHAs

Oxonornyeckue  (akropel. Kiaccupukanus  SKoJormdeckux  (hakTopos:
abnoTrnyeckne, OWOTMYECKHE M AaHTPOINOTeHHbIC. JIeHiCTBHE SKOJOTHYECKUX
(akTOpOB Ha OPraHU3MBI

AOuoTtnueckne (akTopbl: CBET, TemImepaTrypa, BiIaxHOCTh. doTonepuoausm.
[TpucnocobneHnss OpraHU3MOB K  JEHCTBHIO  aOMOTHYECKUX  (aKTOpPOB.
buonornueckue puTMsl

buotnueckue ¢aktopel. Buasl OMOTHYECKMX B3aUMOACHCTBUN: KOHKYPEHITHUS,
XUIIHAYECTBO, Tapa3uTU3M, MYTyalu3M, KOMMEHCanu3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCalM3M, HeWUTpanmu3M. 3HaueHWe  OUOTHYECKUX
B3aMMOJICUCTBUI IS CYIIECTBOBAHMS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

OKONOTHYECCKUE XAPAKTCPUCTUKU ITOMMYJIAIINUH. OCHOBHBIC [TOKa3aTeIn MOITYJIAIUH:
YHUCICHHOCTh, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTb, HNPHUPOCT, MHUI'PALUA.
I[I/IHaMI/IKa YUCJICHHOCTH NOMYJISALUA U €€ PCT YA A

COO6H.ICCTBE[ 1 3KOJIOTUYCCKUE CUCTCMBI

CoobmecTBo opraHu3smMoB - OuoreHo3. CTpykTypsl OuolieHo3a: BHUAOBas,
MPOCTPAaHCTBeHHAs, Tpodudeckas (muieBas). Bunbl-nomMmuHanThl. CBS3H B
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OHOLIEHO3E

DKoJIOTUYECKHe CHUCTeMBbl (dkocuctembl). [loHsTHE 00 »JKOocWcTeMe U
ouoreoreHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BemiecTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBbie) YpPOBHM OSKocucTeMbl. [luieBble LENU U CETH.
OcCHOBHBIE TIOKa3aTeNIM JKOCHCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJIOTUYECKHE
NUPAMUJIBI:  TPOAYKLUUH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCHCTEM:
YCTOMYMBOCTb, CaMOperyJisLus, pa3sutue. Cykueccus

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WM
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOTE€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOOIKOCHUCTEMBI.
Buonoruueckoe u X034iCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
BuopaznooOpazue kak Qaxktop ycroilumBoctH dKocucteM. CoxpaHeHue
O6M0JIOrnYecKoro pasHooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Ouocdepe. ['panuibi, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero gynkuuu. OcoGeHHOCTH OMOChephbl Kak
mo0anbHOU HSKOCHUCTeMbl. JlMHamMuueckoe paBHOBECHE U OOpaTHas CBS3b B
onocdepe. KpyroBopoTsl BemIeCTB W OHMOTCOXHMMHYECKHE ITHKIBI AJIEMEHTOB
(yrmepona, azota). 3oHanbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIU

YenoseuecTBO B Onocdepe 3eMin. AHTPOIOTEHHbIE M3MEHEHUsi B Ouocdepe.
[o6anbHBIE SKOIOTHYECKUE TTPOOIIEMBI.

OcHoBa palMOHAIBHOTO  YNPaBICHHUS TNPUPOIHBIMH pecypcamMu M HX
ucTonb30BaHue. JlocTmkeHus: OMOIOTHN U OXpaHa MPUPOIBI

Jlyst ipoBeieHHs €IMHOTO TOCYIapCTBEHHOTO 3K3aMeHa o Ouonoruu (manee - EI'D no
OMOJIOTMH) UCTIONIBb3YeTCsl TMepeueHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUIN K pe3ylbraram
OCBOEHHSI OCHOBHOW 00pa3oBareIbHON MPOrpaMMBbl CPEIHETO O0IIero 00pa30BaHus U JIEMEHTOB
COZEpKaHUS.

[IpoBepsiembie Ha EI'D mo Ouonorum TpebGoOBaHMSA K pe3yabTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpEHEro 001ero 00pa3oBaHus

Kon

HpOBepHeMHC Tpe6OBaHI/I$I K IpEAMETHBIM pPEC3YyJIbTaTaM OCBOCHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTesIbHON MPOTrpaMMBbl CPEIHETO O0IIEro 00pa30BaHUS
TpeOoBaHUS

CdopMHpOBaHHOCT, 3HAHUKW O MECTE M POJIM OHOIOTUH B CHCTEME
€CTEeCTBEHHBIX HayK, B (hOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBl MUpPa, B MO3HAHWU 3aKOHOB MPUPOJLI M PELICHUU >KU3HEHHO
BaXHBIX COIUATBHO-ITUYECKHIX, YKOHOMUYIECKHX, IKOJTOTHIECKHUX TTPOOIIeM
YeJIOBEYeCTBa, a Takke B PEHIEHUHM BONPOCOB  PalMOHAIBHOTO
MPUPOAOIIONH30BaHUSA, B (POPMUPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY; O BKJIAQJ€ POCCHUUCKHX M 3apyOEIKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUN

Brnanenne cuctemoii 3HaHui 00 OCHOBHBIX MECTOAAaX HAYYHOI'0 IMO3HAHUA,
HCIIOJIB3YEMBIX B OMOJOTMYECKUX HUCCICOOBAHUAX XKHUBBIX OOBEKTOB U
9KOCHUCTEM (OHI/IcaHI/Ie, HU3MCPCHUC, ITPOBCIACHUC Ha6HIO,HeHHf/'I); crocobamMu
BBISABJICHUSA U OLICHKHU aHTPOIIOI'CHHBIX U3MEHEHUI B npupozae.
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YMeHue BBIIBUTATh TUIIOTE3bl, HPOBEPSITh WX OSKCIEPUMEHTAIBHBIMU
cpenctBamu,  (QOpMyIUpysS ~ LeNb  HCCIEIOBaHUS,  aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTAThI U JIE1aTh BBIBOABI.

BblsiBIeHHE  3aBUCHMOCTH  MEXJY  HMCCIEIYEMBIMH  BEIMYHMHAMM,
OOBSICHEHHE TIOJIYUYEHHBIX PEe3ylbTaroB U (OPMYIUPOBAHHE BBIBOJOB C
MCII0JIb30BAaHUEM HAY4YHBIX IOHITHI, TEOPUI U 3aKOHOB

YMeHHue BIaJeTh CUCTEMOM OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAI0IINE OMOIOTHYECKIE TEPMHUHBI U IOHITUS (KU3HB, KJICTKA,
TKaHb, OpraH, OpraHW3M, BUJ, TOMYJISIMSI, 3KOCHCTEMa, OHOLEHO3,
ounocdepa; MeTabOIU3M, TOMEOCTa3, KICTOUHBIA MMMYHUTET, OMOCHHTE3
Oenka, OHOTOTUMEDHI, JUCKPETHOCTb, caMoperyJsinus,
CaMOBOCIIPOU3BEICHHUE, HACJIEACTBEHHOCTD, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouonornueckue Teopuu: kiaerounas treopus T. [lIBanna, M. [neiinena, P.
BupxoBa; kjIoHalbHO-celneKTUBHOro ummyHurera II. Opmux, W.N.
MeunukoBa, XpOMOCOMHas TeOopusl HaciaeAcTBeHHOCTH T. MopraHna, 3akoH
3aponpimeBoro cxoacrBa K. bapa, sBomonumonnas teopus Y. [lapBuHna,
CHHTETUYECKAsl TEOpHUs SBOJIOLMHU, Teopus aHtporioreHesa Y. J[apBuna;
Teopusi 6uoreoneHo3a B.H. Cykauesa; yuenue H.M. BaBunoBa o nentpax
MHOroo0pasusi U IPOUCXOXKICHUSI KYJIbTYPHBIX pacTeHuil, yueHue A.H.
Ceep110Ba 0 yTSX U HaIlpaBJIEHUAX 3BoNoLMH, yueHue B.M. Bepnaackoro
- 0 Oumocdepe); 3akoHBI (eAMHOOOpA3Us MOTOMKOB TIEPBOTO ITOKOJICHHS,
paclICIIEHUs] MPU3HAKOB, HE3aBUCUMOIO HACIENIOBAHMS IpPU3HAKOB [.
MeHpgens; CLHEIUIEHHOTO HACJIENOBAaHMWS IPU3HAKOB W HApPYLLICHUS
cuerieHus: reHoB T. Moprana; roMoJIOrTHUYECKUX PSAOB B HACIEICTBEHHOU
n3menunBocty H.M. BaBunosa; renetudeckoro paBHoBecus Jx. Xapau u
B. Baiinbepra; 3aponeieBoro cxonactsa K. bapa; ouorenerndeckuii 3akoH
3. T'exkens, ©. Mromiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaBuwia (MuHumyma FO. JluOuxa, SKOMOTHYECKOW NHpaMUIBl YHCEN,
Oromacchl ¥ SHEPTUHN);

runote3bl (koanepsatHoil A.M. Omapuna, mepBuyHOro OynmboHa JIXK.
Xonpeitna, mukpocgep C. Doxkca, pudbozuma T. Uek)

YMenue pemaThb MONCKOBBIC OMOJIOTHYECKUE 3alav; BbIABJIATH NPUYIUHHO-
CJICACTBCHHBIC CBA3H MCKY UCCICIYEMBIMU OMOJIOTUYSCKUMU O6’b€KTaMI/I,
nponeccamM MU SBJICHUAMHA; JCJIAaTh BBIBOALI M IMPOTHO3bBI HA OCHOBAHWUU
MOJIYYCHHBIX PC3YyJIIbTAaTOB,

COCTABJIATh TCHOTHUIIMYCCKHUEC CXCMblI CKPCHIUMBAHUA [JISI PA3HBIX THIIOB
HACJICAOBaHUSA TPHU3HAKOB Y OPTraHHU3MOB, COCTAaBJIATH CXEMbI IICPECHOCA
BCHICCTB U SHCPI'UU B 9KOCUCTCMAX (LICHI/I IHUTAaHWs, ITHMIICBBIC CeTI/I)

YMeHMe ycTaHaBIMBaTh B3aMMOCBSI3U MEXIY CTPOCHHEM M (DYHKIMSIMMU:
OpraHOMJOB, KJIETOK pa3HbIX TKAHEW, OpraHaMy M CUCTEMaMH OpPraHOB y
pacTeHMii, >KMBOTHBIX M 4YeNOBEKa; MEXAY dSTalmaMu oOMeHa BeIIeCTB;
3TallaMy KJIETOYHOI'O IUKJIA U KU3HEHHBIX LUKIOB OPraHW3MOB; dTallaMu
SMOPHOHAILHOTO PA3BUTHSA; TEHOTHIIOM M (PEHOTUIIOM, (EHOTHIIOM H
dakTopamMu cpeapl OOMTAaHUS; TPOLIECCAMU SBOJIOIHMM; JBHKYILIUMU
CUJIaMU  aHTPOIIOTE€HE3a; KOMIIOHEHTAaMU pAa3JIMYHBIX JKOCUCTEM H
PUCTIOCOOTEHUSIMA K HUM OPTaHU3MOB
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YMeHHe BBIIENATh CYIIECTBEHHBIE IPU3HAKY:

CTPOEHHSI BHUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT; OAHOKIICTOYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, BHJOB, OHOTCOIICHO30B, JKOCHUCTEM U
O6nocdepsl; CTPOCHUSI OPTaHOB M CHCTEM OPraHOB PACTEHHMH, KUBOTHBIX,
YeJIOBEKa; MPOLECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIIUX B OPraHU3Max
pacTeHu, )KUBOTHBIX M YEJIOBEKAa; OMOJIOTHYECKUX IPOIECCOB: OOMeHa
BeIecTB (MeTaboan3M), UH(POPMALIMHU U IPEBPALLICHUS SHEPTHH, OPOXKEHHS,
aBTOTPO(HOTO W TETepOTPO(GHOro THUIIOB MNUTAaHUS, (OTOCHHTE3a W
XEMOCUHTE3a,  MHUTO3a,  Meilo3a, TrameTroreHesa, 3MOpHOreHesa,
NOCTAMOPHOHAIBHOTO  Pa3BUTHS, PAa3MHOXKCHUS, WHAWBUIYaTbHOTO
pa3BUTUS OpraHu3Ma (OHTOTreHe3a), B3aMMOJCHCTBHS TI'€HOB, T€TEPO3UCA;
JeHCTBUH HMCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOLIETO, JBIDKYILEIO H
pa3pBIBAIOIIETO  E€CTECTBEHHOTO  OTOOpa;  ajuIONAaTpHyYecKoro |
CHUMITaTPUYECKOTO BUA000PA30BaHMSI; BIMSHUS JABHKYIIIUX CHJ YBOJIOIMA
Ha TEHO(QOHJ TNOMY/SAIHHU; MPUCIIOCOOJCHHOCTH OPraHU3MOB K Cpeie
oOuTaHMA, YepeIOBaHMS HAIPABICHUI SBOJIOINH; KPYTOBOPOTA BEIIECTB U
IIOTOKA SHEPTUH B HIKOCHCTEMaX

ChopMupoBaHHOCTH YMEHUS BBIJICIATH CYIIECTBECHHbIEC IIPU3HAKU BUPYCOB,
KJICTOK TMPOKAPHUOT W IYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpraHW3MOB, BHUJIOB, OHOTEOIIEHO30B U HKOCHCTEM; OCOOCHHOCTH
NPOIIECCOB OOMEHa BEHICCTB W MPEBPAICHUS DSHEPrUU B KICTKE,
¢doTocuHTE3a, TIACTUYECKOTO M YHEPreTHYEeCKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MeEH03a, OIUIOAOTBOPCHHUS, PA3BUTUA H  pPa3MHOXKEHUS,
WHIWBUYAIbHOTO pa3BUTHS oOpraHu3ma (OHTOreHe3a), OoppOBI 3a
CYIIECTBOBAHUE, €CTECTBEHHOTO oroopa, BUI000pa30BaHuUs,
MPHUCIIOCOOJICHHOCTH  OPraHU3MOB K  Cpele  OOWTaHUS, BIHASHUS
KOMITIOHCHTOB JKOCHUCTEM, AHTPOIIOICHHBIX U3MEHEHHH B DJKOCHCTEMAaxX
CBOCM MECTHOCTH, KPYrOBOpOTa BEIIECTB W MPEBpAICHHS JHEPTUU B
o6uocdepe

YMeHue HCMoNb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OHOJIOTHYECKYIO
TECPMUHOJIOTUIO WU CHMBOJIMKY I J0Ka3ar€JibCTBa pOACTBA OPraHU3MOB
pa3HBIX CHUCTEMATUYECKUX TPYII; B3aUMOCBSI3U OPraHU3MOB U CPEIbI
00UTaHMS; €TUHCTBA YETIOBEUECKUX Pac; HEOOXOAMMOCTH 3/I0POBOT0 00pa3a
JKU3HU, COXPAaHEHHUs pa3HOOOpa3Hs BUIOB M DKOCHUCTEM KakK YCIOBUSA
COCYIIICCTBOBAHUS MTPUPOJIBI U YSIIOBEUESCTBA

YMeHue  KpUTHYECKH  OLIEHHWBaTh  HMHpOpMalMI0  OHOJIOrHYECKOro
COJEpXKaHUsS; WHTEPIPETUPOBATh JTUYECKUE aACHEKThl COBPEMEHHBIX
UCCJIEJIOBAHUNA B OHMOJIOTMM, MEIUIMHE, OMOTEXHOJOTUH; paccMaTpUBarh
100abHbIE SKOJIOTMYECKUE POoOIeMbl COBPEMEHHOCTH, (HOPMHUPOBATH IO
OTHOIIECHHUIO K HUM COOCTBEHHYIO MO3UIINIO

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

Kon

[IpoBepsiemblil 3IIEMEHT CONEPIKAHUS

bronorus xak HayKa. JKuBrIe ccTeMBI M UX HN3Yy4YCHUEC

CoBpemeHHast Ouosyorusi - KOMIUIEKCHasi Hayka. buonormueckue Hayku u
u3ydaeMmble UMHU MpoOnembl. DyHIaMeHTalbHbIC, MPUKIAJHbIE M IMOUCKOBbIE
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HAyYHBIE HUCCIICIOBAaHUS B OMOJIOTHH.
3HaueHne OMONOrMM B (OPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kapTuHbl Mupa. llpodeccuu, cBs3aHHbIe ¢ Ouosorvel. 3HaueHUE OMOJIOTHH B
NPaKTUYECKOW JESITETHPHOCTH YEJNOBEKA: MEIUIIMHE, CEIbCKOM  XO3SHCTBE,
MIPOMBIIIUICHHOCTH, OXPaHe MPUPOJIBI

JKuBbie cuCTeMBbl Kak MpeaMeT u3ydeHus ouonioruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOIO COCTaBa, JAMCKPETHOCTh U IE€JIOCTHOCTb, CIONKHOCTHh M
YHOOPSAOYECHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCITPOM3BEACHUE, PA3IPAKUMOCTh, UBMEHYMBOCTD, POCT U Pa3BUTHE.
YpOBHM OpraHv3alMM KUBBIX CHUCTEM: MOJIEKYISPHBIN, KJIECTOYHBIN, TKAaHEBBIM,
OpraHU3MEHHBIH, MONYJSALIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(OuoreonenoTnyeckuii), Omochepusiit. Ilpomecchl, mpoucxonsdmue B >KHUBBIX
cucreMax. OCHOBHBIC MpU3HAKH JXKUBOTO. JKM3HB Kak ¢opMa CyIIecTBOBaHUS
MaTepuu

Meronbl Ouonmoruueckoil Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucremarusauus, MeraaHanu3. [lonsTue o 3aBUCMMOMI W HE3aBUCUMOU
nepemeHHou. [lnanupoBanue skcnepumenTa. [loctaHoBKa M IpOBEpKaA TUIIOTES.
HyneBas runore3a. [loHsTtue BBIOOPKM U €€ JOCTOBEpPHOCTb. Pa3zbpoc B
Ouonornuyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IIOJYYEHHBIX pE3YJIbTATOB.
[TpyunHBl HCKaXXEHUS pe3yiabTaToB JKclepuMeHTa. lloHATHE cTarncTUYECKOro
TecTa

Kierka xak Onosiornueckas cucreMa

Knerka - cTpykTypHO-(DyHKIIMOHAIBHAS €IWHUIA XUBOTO. VMICTOpUS OTKPBITHS
knetku. Paboter P. T'yka, A. JleBenryka. Knerounas teopusi (T. IlIBanH, M.
[neinen, P. BupxoB). OcHOBHBIE NIOJIOXKEHHSI COBPEMEHHOM KJIETOUHOM TEOpHUH.
Metobl MOJIEKYISPHOM M KJIETOUHOM OMOIOTUU: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJL MEYEHBIX aTOMOB, nuddepeHnnanbHoe
LHEHTPUPYTHPOBAHHE, KyTbTUBUPOBAHNE KIETOK

XVMMHYECKNI COCTaB KIETKU. Makpo-, MUKpO- U yAbTpPaMUKPO3JIEMEHTHI. Bona u
€€ poJib KaK pacTBOPUTEINS, PEareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIIETKH,
TEIUIOPEryISIIMKA. MUHepaabHble BELIECTBA KIETKH, UX OHOJOrMYecKas poJb.
Posib KaTHOHOB ¥ AaHHOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHMHOKHCIOTHBIH cOCTaB  OENKOB.
CrpykTypbl 6enkoBoii Monekyinbl. [lepBuunas cTtpykTypa 6enka, nenTuaHast CBA3b.
Bropuunas, TpernuHas, 4eTBepTHUHAas CTpPYKTypbl. JleHarypanus. CBolicTBa
6enkoB. Kiaccugukanus 6enkos. buonoruueckue pyHKINUN OEIKOB.

VYrneBoabl. MoHOcaxapubpl, JUcCaxapHuibl, OJWrOcaxapuibl U IOJHCAXAPHJIBI.
OO0muii mnaH CTpoeHuss U (U3MKO-XMMHUYECKHE CBOMCTBA  YIVIEBOJOB.
Buonoruueckue GyHKIUHU YIIIEBOIOB.

Jlununer. ['mapodunsHO-TUApOdOOHBIE cBoMcTBa. Kilaccubukanus naunuaos.
Tpurnunepunasl, Gochonunuapl, BOCKH, cTepoubl. buonorndeckue QyHKIUH
munuoB. O6mIMe CBOMCTBA OMOIOTMYECKUX MEMOpaH - TeKy4ecTh, CTIOCOOHOCTh
K CaM03aMBbIKaHHIO, TOJYIIPOHUIIAEMOCTb.

HyxneunoBeie kucnorsl. JIHK um PHK. Crpoenune HyKI€MHOBBIX KHCIIOT.
Hyxneoruapl. [Tpunnun kommiementapHoct. IIpaBuno Yaprapga. Crpykrypa
JHK - nBotinas crimpans. Mecronaxoxaenue u ouonorndeckne ¢pyaxuun JJTHK.
Buast PHK. ®ynkiuu PHK B knetke.
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Crpoenne Monekynsl AT®. Makpospruueckue cBs3u B Mosiekyne ATO.
buonornueckue ¢pynkiuu AT®. BoccTtaHOBIICHHBIC TIEPEHOCUYHUKH, UX (PYHKITUU B
kietke. CexBenuposanue JJHK.

CrpykrypHass Ouosnorus: OuoXUMHUYEeCKHE U Ouodu3mueckue ucclieqoBaHus
coCTaBa U IPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYI

Tunsl  KIETOK: JyKapuoTHdecKass U Ipokapuorudeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00Pa30BaHUS KIIETKH.

CrpoeHHE TPOKAPHOTHYECKON KieTku. KierouHass cTeHKa OakTepuil W apxei.
OcoOeHHOCTH CTpOEHHUsI TeTepoTpodHONl U aBTOTPO(HON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib MPOKAapUOT B OMOIIEHO3aX.

Crpoenue U (QyHKUMOHHpPOBAHHE JYKapHOTHUeCKOM KieTku. [lnazmaruyeckas
MeMOpana (tutazmanemma). CTpykTypa Iia3Maruyeckoil MemOpansl. Tpancnopt
BEIIECTB Uepe3 IIa3MaTHYECKylro MemOpaHy: maccuBHbIN  (muddysus,
oOmerueHHas auQQy3usi), aKTUBHBINA (MIEPBUYHBIA M BTOPHUYHBIA aKTHBHBIHA
tpancnopt). [lomynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-kaaneBoro Hacoca.
DHJIONKTO3: MUHONUTO3, (haroruTo3. Dk301uTo3. Kinerounas crenka. CTpykrypa
U QYHKIMH KIETOYHON CTEHKHU pacTeHU, rpuOoB.

Hurorutazma. Ilutozoms. IluTockener. [IBwkeHue uuroriazMbl. OpraHOHIbI
kieTkd. OnHoMeMOpaHHbIE OpPraHOWIbl KJIETKH: DHJOMIa3MaTHYecKas CeTh
(OIIC), ammapar ['ombmku, TU30COMBI, X CTpoeHHE M (QyHKIHMU. B3ammocss3b
OJTHOMEMOPAHHBIX OPraHouA0B KiIeTKH. CTpOEHUE TpaHYISIPHOTO PETUKYIyMa.
Cunte3 pacTtBOopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpan. [naakuit
(arpaHynsipHbIN) SHOOMIa3MaTuyeckuii peTukynym. CekperopHas (yHKIUs
anmapara lonpmxu. TpaHcmopT BemiecTB B KIETKE. Bakyonu pacTUTENBHBIX
kjeTok. Knerounslii cok. Typrop.

[TosmyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUH, IJIACTHU/IBL.

CrpoeHue U (QyHKUMHM MUTOXOHApPUN W IuiacTuf. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  MIacTUABl  (DOTOCHMHTE3MPYIOIIMX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, TEUKOIIJIACTHI BHICIINX PACTECHUM.

HememOpanuble opraHouabl kietkun CTpoeHMe M (QYHKIMM HeMeMOpaHHBIX
OpraHouioB KjieTku. Pubocombl. MukpodunameHTsl. MBbIIEYHbIE KIETKH.
Mukpotpy6ouku. Knerounsrii nentp. CTpoeHMe W JBHKEHUE JXTYTHKOB H
pecHnuek. MUKpOTpyOOUKH HUTOIIa3Mbl. [leHTpHroIh.

SAnpo. O6Gonouka siapa, XpOMaTuH, KapuoIwiasMma, SIApPBIILIKHA, UX CTPOECHUE U
¢bynkuuu. SAnepHplii OenkoBblf Marpukc. IIpocTpaHcTBEHHOE pacIoyioKeHue
XpoMocoM B UHTep(da3HoM siape. benku XxpoMaTrruHa - THCTOHBI.

Knerounsie BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApUOT
(pacTuUTENBbHOMN, )KUBOTHOM, TPHUOHOI)

AcCUMWIALINS ¥ TUCCUMIIIALIUSA - JIBE€ CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEILECTB: aBTOTPO(HBIA U reTepoTpodHbIH. YyacTue KHUCIOpona B OOMEHHBIX
mpoueccax. JHepreTuyeckoe oOecriedeHue KieTku: mnpeBpamieHue ATD B
OoOMeHHBbIX mnporeccax. DepMEHTATHBHBIN XapakTep peakUuid KJIETOYHOTO
Merabonu3ma. DepMeHTHI, WX CTPOCHHE, CBOMCTBA W MEXAaHW3M JICHCTBHSI.
KodepmenTsl. OTinuns GepMEeHTOB OT HEOPTaHMUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEIKU-UHTMOUTOpPHI. 3aBUCUMOCTb CKOPOCTH (hepMEHTATUBHBIX
peaxkuuil oT pa3InYHbIX PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMdeckux BewecTB B KieTke. dorocuHres. Poinb
XJIOpomiacToB B Tmporecce ¢GortocuHTe3a. CBeroBas W TeMHOBas (Ha3bl.
[TponykTuBHOCTH (poTOCHMHTE3a. BnusHHe pa3nuyHbIX (DaKTOPOB HA CKOPOCTh
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¢dorocunTesa. 3HaueHUue POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTPH(PUIIUPYOIINE
OakTepuu, xKeyne300aKTepuu, cepoOaKTepuu, BOJOPOIHBbIC OaKTepuu. 3HAYCHUE
XEMOCHHTE3a.

AnaspoOHble opranusMbl. Buasl Opoxkenus. [IpomykTel OpoXeHHS © HX
UCTIOJIb30BAaHKE 4YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHW3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30yIUTEIH OOJIE3HEH.

AdpoOHBIC OpraHU3Mbl. DTalbl dHEPreTHYECKOro oOMeHa. [loAroTOBUTENHHBIN
atan. [TrKoIu3 - 0ECKUCIOPOIHOE PACIICTIIICHUE [ITFOKO3BI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIxaHue. Pojib MUTOXOHAPHUN B
nporieccax OMoIornYeckoro okucienus. Lluknmueckue peaknuu. OKUCIUTEEHOE
dochopunmposanue. [IpenmyrecTBa a3poOHOTO MyTH OOMEHA BEUISCTB MEPE]
aHa’poOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHa

Peakuyu wmarpuuHoro cuHTe3a. IIpMHIMI KOMIUIEMEHTAapHOCTH B PEAKLUAX
MaTpUYHOIO CUHTe3a. Peanu3anus HacneacTBeHHON nHdopManuu. ['eHeTnyeckuii
KOI, ero cpoucrea. Tpanckpunius - marpuussld cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILIUUA: KOMIUIEMEHTApPHOCTD, aHTUIAPAJLIEIbHOCTD, aCUMMETPUYHOCTb.
Tpancnauusg u ee stanbl. Ydactue TpaHcnoptHbix PHK B OuocunTese Oenka.
VYenoBus OuocunTe3a Oenka. KomupoBanue amuHokucnor. Pons pubocom B
OuocuHTe3e Oelka.

Opranuzanys reHomMa y IpoKapuoT M 9yKapuoT. Perynsanus akTUBHOCTH I'€HOB Y
npokapuoT. ['unoreza onepona (®. Kakoo, XK. Mano). Perymsmus oOMeHHBIX
IIPOLECCOB B KieTKe. KiieTouHbIi roMeocTas.

Bupycsl - HekieTounsie (HOpMBbI KH3HH WU OONMraTHble mapasuTbl. CTpoeHue
HPOCTBIX U CIIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHbie 3aboneBaHus 4enoBeKa, >KMBOTHBIX, pacteHuil. CIINJ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE TPOOIEMBI

Knerounslit nuki, ero nepuosl u peryasiuus. Marepdasza u muro3. OcoGeHHOCTH
IPOLECCOB, MpoTeKawlmux B HHTepdaze. [loaroroBka KIETKH K JEJIEHUIO.
IIpecunTeTnueckuii (TTOCTMUTOTHUYECKUTA), CHHTETHYECKUI 51
MOCTCUHTETUYECKUH (IPEMUTOTUUECKHI) TepUo/Ibl MHTEP(DA3HI.

Marpuunbsiii  cunte3  JHK-permnmkanusa. Ilpunnuner  perumkannn — JITHK:
KOMIUIEMEHTAPHOCTh, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUICIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. Ternomeps! u
TemoMepaza. XpPOMOCOMHBIM HAOOp KIETKH - KapuoTwum. JUIUIOWAHBIA W
rarmjaouaHbIl  Habopbl xpomocoM. [omornoruunele Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jenenne xnerku - muto3. CTaguu MUTO3a U NMPOMCXOASIIME B HUX IMPOLIECCHI.
Tuner muro3a. KaprokuHe3 W IUTOKMHE3. buonornueckoe 3HAYEHUE MUTO3A.
Perynsiust MuTOoTHYECKOTO IMKIIA KIeTKH. [Iporpammupyemas kietouHas rubeb
- aroITo3.

@yHKIMOHAIbHAsI TEHOMHUKA

Opl" aHM3M KaK OMOJIOTHYEeCKasl CHCTeMa

OnHOKIIETOYHBIE, KOJIOHHUAJIbHBIE, MHOTOKJIETOYHBIE OpTraHU3Mbl u
MHOTOTKAHEBbIE OPTaHU3MBI.

@opMBbl Pa3MHOKEHHMsSI OpPraHU3MOB: Oecriosioe (BKJIIOYAas BEreTaTuBHOE) U
nojoBoe. Buael OGecnooro  pasMHOXKEHHS: IMOYKOBAHHME,  CHOPYIISALINS,
(dparmMeHTanys, KJIOHUPOBAHHUE.
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[Tonosoe pazmuoxxenue. [lonoBeie KIeTKH, WU rameTsl. Meio3. Ctaaun meio3sa.
IToBenenue xpomocom B meio3e. Kpoccunrosep. buonoruueckuii cMbIci Meio3a
Y II0JIOBOTO Ipolecca. Meno3 U ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponsimeBoe pa3Butue. ['ameroreHe3 y >KMBOTHBIX. llojoBBIE >Kene3bl.
OO0pa3oBaHue U pa3BUTHUE MOJIOBBIX KJI€TOK. Ciepmarorenes u oorexes. CtpoeHue
MOJIOBBIX KJIeTOK. OIJIOAOTBOpEHHE U AMOPHUOHAIBHOE PAa3BUTUE >KUBOTHBIX.
Crioco0bl OIIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.
WuauBuayanbHoe pa3BUTHE OpraHu3MoB (oHTorenes). Craauu smOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsrymkn). Apobnenue. Tumnst npodnenus. OcodbeHHOCTH
JIpOOJICHUST MJICKOMUTAIOMIMX. 3apOJBIIIEBLIC JTUCTKUA (TacTpyisims). 3akiaaKa
OpraHOB M TKaHeWl W3 3apoJblIIEeBHIX JIMCTKOB. B3anMHOe BiMsSHUE 4YacTeil
pasBUBAIOIIErocs: 3apojblma (3MOpHOHANbHAS HMHAYKIMS). 3akiajka IUlaHa
CTpPOEHUSI >KMBOTHOTO KakK pe3ylbTaT HEePapXUUYECKUX B3aUMOCHCTBHI T'€HOB.
Brnusnue Ha SMOpHOHANTBHOE PA3BUTHE PA3UYHBIX (PAKTOPOB OKPYKAIOIICH
cpensl. Poct u pasButue xuBoTHBIX. [locTamOpuonaneueiii nepuon. [Ipsmoe u
Herpsimoe pasButue. PasButme ¢ meramopdo3oM |y OECIO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buoNormdyeckoe 3HaYeHHE MPSAMOTO U HEMPSIMOrO
pa3BUTHSA, UX PACIPOCTPaHEHUE B MpUPOJE. TUIBI POCTa KUBOTHBIX. DaKTOPHI
PEryJsIuu pOCTa )KUBOTHBIX U uenoBeka. CTaiuu MoCcTIMOPHOHAIIEHOTO Pa3BUTHS
y JKUBOTHBIX U 4esloBeKa. [lepno/pl OHTOreHe3a YelloBeKa.

Pa3smHokeHne u pasBuTHe pacreHuid. l'ameroputr um crnopodur. Meiio3 B
JKU3HEHHOM IMKJe pacteHuid. OOpazoBaHue CrHop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHHE U PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoilHOE OII0OI0TBOPEHHE Y LIBETKOBBIX pacTeHuil. O0pa3oBaHue u
pa3BUTHE CeMEeHH. MeXaHU3MBbI Peryisiliid OHTOTE€HEe3a Y PACTCHUM U KUBOTHBIX

I/ICTOpI/Ifl CTAHOBJICHUA U Pa3BUTHA IT'CHCTUKHW KaK HAYKH. OcCHOBHBIC T€HETHYCCKHE
MMOHATHUS H CHMBOJBI. [ OMOJOrMYHEIC XpOMOCOMBI, aJlJICJIbHBIC  TI'CHBI,
AJIBTCPHAaTUBHBIC ITPU3HAKHU, ,[[OMI/IHaHTHLIﬁ u peHeCCHBHLIﬁ IMMpU3HaK, TOMO3UT0Ta,
TreTepo3urora, 4ucTas JIUHUA, FI/I6pI/II[I>I, T'CHOTHII, (I)CHOTI/IH. OCHOBHBIE METObI
TCHCTUKU! FI/I6pI/II[OJ'IOl" I/I“IeCKI/II\/‘I, HHTOHOFHHGCKHﬁ, MOJ'IeKy.]'IHpHO—FeHeTI/I‘ICCKI/II\/II

Monorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHens - 3aK0H eTMHO00pa3us
ruOpusioB mepBoro mokoneHus. IlpaBuno pomuHupoBanus. Bropoit 3akoH
MeHgens - 3aKOH paclleIyieHus Npu3HakoB. LluTonormyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelBaHus. [ UmoTe3a 4McTOThl raMeT.

AHanuzupytouiee ckpemyBaHue. [IpoMexyTOUHBIH XapakTep HacIeJOBAHMUS.
Pacmenienue npu3HaKkoB IIPU HETIOJTHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeniuBanue. TpeTuil 3akoH MeHzenst - 3aKOH HE3aBHCHMOTO
HacllelOBaHUs  MpHU3HAKOB.  LluTonmormueckue  OCHOBBI  JTUTHOPUIHOIO
CKpELIUBaHHUs.

CueruienHoe HacnenoBaHue mpusHakoB. Pabotrel T. Moprana. CuersieHHoe
HAaCJIEeI0BaHUE TE€HOB, HApYyLICHHE CLEIJICHUS MEXAY TIeHaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHU3M ONpeENeiIeHUs moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHBId IOJI. I eHerndeckas
CTPYKTYypa IIOJIOBBIX XpoMocoM. HaciienoBanue Mpu3HaKoB, CLETUIEHHBIX C ITOJIOM.
I'enoTun kak uenoctHas cucrema. [lmeloTponus - MHOXKECTBEHHOE JIEWCTBUE
resa. MHOXECTBEHHBI ajulenu3M. B3auMonelcTBue HeEaUIEIbHBIX I'€HOB.
KommnementapHocts. Onucras. [lonumepus

B3aumoneiictBue reHoruna W cpeasl Mpu  (POPMUPOBAHMM  (PEHOTHIIA.
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N3meHunBoCTh npu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHBIC NMPU3HAKU. BUJbI
W3MCEHYMBOCTH: HEHACJICJACTBCHHAS U HACJICACTBCHHAS.

MomudukanmonHass ~ U3MEHYMBOCTh. Pomb  cpenbl B (popMHpOBaHHUH
MonuduKaMOHHON M3MeHunBoCcTH. Hopma peaknmu npusHaka. BapuanuoHHBIN
psan u BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa MOnu(pUKaIMOHHON
W3MCEHYHMBOCTH.

I'eHoTunuueckass HM3MeHYMBOCTH. CBONMCTBAa TI'€HOTHIIMYECKOH W3MEHYHMBOCTH.
Buibl TeHOTUTTHYECKOW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.
KoMOunaruBHass W3MEHYMBOCTh. Mei03 © TOJOBOM IMpolecc - OCHOBA
KOMOMHATUBHON N3MEHYUBOCTH. POJIF KOMOMHATHBHON N3MEHUYUBOCTH B CO3JaHUA
TEHETUYECKOTO Pa3HOOOpa3usl B Ipeieiax OJHOTO BHIA.

MyrauvoHHass W3MEHYMBOCTb. Buabl MyTalmui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYLUPOBaHHbIE MyTauuu. SaepHble U
nUTOIUIa3Marnueckue Myrtanuu. Comaruueckue U MmosioBble MyTanuu. [Ipuannsl
BO3HMKHOBEHUs MyTauuid. MyrareHpl M HX BJIMSHUE Ha OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TMpOIlecca. 3aKOH TOMOJOTHYECKHUX PsIIOB B
HaciencTBeHHo u3MeHunBocty (H.M. BaBuioB). BHesnepHas M3MEHUMBOCTh U
HACJICICTBEHHOCTh

Kapuotun denoBeka. MexayHapoqHass mporpamMma HCCIEIOBaHUS T€HOMa
YCJIOBCKaA. MGTO[[I)I HU3YUYCHUA TCHCTHUKU YCJIOBCKA: FeHeaHOFHHGCKHﬁ,
ONU3HELIOBBIIA, IUTOr€HETUYECKUH, MOMYISIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHU . CoBpeMeHHOE onpeneeHne TEeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHWPOBAaHUE, TEHOTUIIHPOBAHKE, B TOM YHCIIE C IOMOIIBIO
[1[[P-ananu3a. Hacnencreennsie 3a00aeBaHus yeaoBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0oje3Hn uyenoBeka. bone3HW ¢ HaCIEACTBEHHOW MPEeApacHoIOKEHHOCTHIO.
3HaueHue MCI[HHHHCKOﬁ TCHCTUKHU B MPCAOTBPAICHUN W JICUCHUH I'CHCTHUYCCKUX
3a0oseBaHui yesnoBeka. CTBOJIOBBIE KIETKU

JomecTukanust U cenekius. 3apoKJICHUE CENEKIMH U JIOMECTHUKAIUU. YUYEHHE
H.W. BaBuioBa 0 ILEHTpax HPOUCXOXKACHHUS W MHOrooOpas3usi KyJIbTYPHBIX
pacteHuil. Ponb ceneknuu B CO3IaHUM COPTOB PACTEHUM M MOPOJ JKUBOTHBIX.
Copt, mopoma, ImTamMMm. 3aKOH TOMOJIOTMYECKUX pSJAOB B HACJEICTBEHHOU
u3menunBoctu H.M. BaBuiosa, ero 3HaueHue 115l CENEKIMOHHON PaOOTHI.
Metoasl cenekUMOHHOM paboThl. MckyccTBeHHBIH OTOOp: MAacCOBBIM U
WHAVBUAYAIbHBIM.  JTambl ~ KOMOMHAIIMOHHOW  cenekiuu.  VcmeiTaHue
npou3BoauTeNied MO TOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKH
¢dbeHoTHIIa TOTOMCTBA M OTOOP MO TEHOTHUITY ¢ ToMoIIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON paboThl. PannaniioHHbIi u
XUMHYECKHI MyTareHe3 Kak HWCTOYHMK MYyTaluii y KYIbTYpHbIX (opMm
Opranu3MoB. Vcnonb30BaHME TE€HOMHOTO pEJAaKTUPOBAaHUS M METOJOB
pexomOuHaHTHBIX JIHK 1715 momydeHust HiCXOIHOTO MaTepuaa Jisl CeNeKIIHH.
[Tony4yenue nmonumionoB. BHyTpuBuaoBas rubpuauzanus. binskoponcTBeHHOE
CKpelIuBaHue, Ui HHOpUANHT. HeponcTBeHHOE CKpelluBaHue, WIH ayTOPHUIUHT.
I'eTrepo3uc u ero npuunHsl. Mcnonb3oBanue rerepo3uca B cesekiunu. OTnaieHHas
rubpuamzanus. [Ipeogonenne Gecruionus MeXBUAOBBIX THOPUAOB. JlocTHxKeHUS
CEJIEKLIMM PACTEHUMN U KUBOTHBIX

OOBEKTHI, HCTIOIB3YEMbIE B OMOTEXHOJIOTHUH, - KJIETOYHBIC U TKAHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTepPUCTUKA. TpaAWIMOHHAs OHOTEXHOIOTHS:
xje0orneyeHne, TOJYYeHHEe  KHUCIOMOJOYHBIX  MPOAYKTOB,  BUHOJEIHE.
Mukpobuonorunyeckuii cuHTe3. OOBEKTBI MUKPOOHMOIOTUYECKUX TEXHOIOTHIA.
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[IpousBoacTBO  Oenka, aMUHOKUCIOT W  BHUTAaMHHOB. VICKycCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKIMS SHULEKIETOK W KIOHUPOBAHHUE IKUBOTHBIX.
Meron TpaHCIUIAHTALMU SIIEP KIIETOK.

XpoMOCOMHass M T€HHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TIeHa U
KoHCTpyupoBanue pexkoMOuHaHTHBIX JIHK. JlocTukeHuss W MEpPCIEKTHBBI
XPOMOCOMHOW ¥ TE€HHOM UWHXeHepuu. MeauuuHcKkue OHMOTEXHOIOTHH.
Hcnonp30BaHKue CTBOJIOBBIX KIIETOK

Cucrema 1 MHOr00Opas3ne OpraHu4ecKoro Mupa

buonorudyeckoe  pazHooOpasue  opranuzmoB.  CoBpeMEHHass  cucrema
opranuyeckoro wmupa. IlpuHnunsl knaccupukanuu opraHu3MoB. OCHOBHBIE
CHCTEMaTUYECKHUE IPYIIbI OPTraHU3MOB.

OCOOEHHOCTH CTPOEHMSI U YKU3HEIEATEIbHOCTH OAHOKJIETOYHBIX OpPraHHU3MOB.
Bakrepun, apxeu, OAHOKIETOYHBIE I'PUOBI, OJHOKIETOUHBIC BOAOPOCIH, IPYyTrue
npotuctsl. KonoHnuanbHble opranusmsl. J[BUkKeHHe OHOKIETOYHBIX OPraHU3MOB:
amMeOouIHOE, )KI'YTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKJIETOYHBIX OPTaHU3MOB.
Pa3apaxuMoCTh y OTHOKJIETOUHBIX OPraHU3MOB. TaKCHCHI

MHOroKJIeTOYHbIC pacTeHUsA. B3anMOCBsI3b YacTeii MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, OpraHbl ¥ CHCTEMBI OPTAaHOB MHOTOKJICTOYHOTO opranu3mMa. OpranusM Kak
enuHoe 1enoe. Tkanu pacreHuid. TUITBI paCTUTEIbHBIX TKAHEH: 00pa30BaTe/IbHAs,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAs, MexaHuWdeckas. OCOOEHHOCTH CTPOCHHUS,
(GYHKIUI 1 pacriooKEeHUsI TKAaHEH B OpraHax pacTeHUM

BereraruBHbIE U TeHEpAaTUBHBIE OpraHbl pacTeHU. OYHKIIMKM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. /[Bm>keHuE MHOTOKJIETOYHBIX PACTEHUNA: TPOIIU3MbI U
HacTuu. llomiomenue BOIBI, YIVIEKMCIOrO ra3a M MHUHEPAJIbHBIX BELIECTB
pactenusimu. Jlpixanue pacreHuil. {uddysus razoB uepe3 NOBEPXHOCTh KIETKH.
TpancnoptHble cucTteMbl pacTeHui. Bpinenenune y pacreHuid. 3amura y
MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna. CpenctBa MacCUBHON M XUMHUYECKOH
3aIUThl. ODUTOHLIUIBL.

PazgpaxkuMocTe U perymsnus y OpraHu3MoB. Pazgpaxumocts W perynsuus y
MHOT'OKJIETOYHBIX paCTeHUH. POCTOBBIE BElIECTBA U UX 3HAYCHHE

MHorokyieTounsle  KUBOTHblE. B3auMOCBsA3b  4YacT€ll  MHOTOKJIETOYHOTO
opranusma. TkaHHM, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOTO OpraHHU3Ma.
Opranusm kak enuHoe 1enoe. ['omeocras. TkaHM KUBOTHBIX M 4esloBeKa. THIIBI
JKUBOTHBIX TKaHEH: SMUTENHalbHas, COEAMHMUTEIbHAsl, MBbIIICYHAs, HEpPBHAs.
Oco6eHHOCTH CTpOoeHus, GYHKLUH U pacToyIOKeHUs TKaHEH B OpraHax >KUBOTHBIX
U YeJIoBeKa

Oprassl ¥ CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMM OPTaHOB U CHCTEM OPraHOB.
Onopa Ttenma opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIi 1 BHyTpeHHHU cKeneT. CTpOEHUE M TUIBl COEAMHEHUS
KOCTEH.

JIBrkeHne MHOTOKJIETOYHBIX JKMBOTHBIX. [Iuranme xuBoTHBIX. IluTanume
MO3BOHOYHBIX )KMBOTHBIX. /Ipixanue »uBoTHBIX. KoxkHoe npixanue. XKabGepHoe u
JIETOYHOE JIbIXaHNE.

JIpIxaHre NO3BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCIIOKHEHUE CTPOCHHUS
JIETKUX TO3BOHOYHBIX >KMBOTHBIX. JIpIXaTellbHAs CHCTEMa 4esoBeka. MexaHu3M
BEHTUJSILIMKA JIETKUX Yy MNTUL M MIJEKONMTAKOUUX. TpaHCIOPT BELIECTB Yy
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opraHu3MoB. TpaHCIOpPT BEIIECTB Yy XUBOTHBIX. KpOBEHOCHas cucrema U ee
opranel.  KpoBeHocHas  cucTemMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIIeHusl. DBONIONMOHHBIE YCIOXKHEHUSI CTPOCHHUS KPOBEHOCHOM
CHCTEMBbl M03BOHOUYHBIX >KMBOTHBIX. Bblnenenue y opraHusmoB. Beinenenue y
#KUBOTHBIX. CoKparuTenbHble Bakyoau. Opranbl BelieaeHHs. CBsA3b [IOJIOCTH Tela
C KPOBEHOCHOM M BBIJECIUTEIbHON CHUCTEMaMHu. BblneneHue y HO3BOHOYHBIX
JKUBOTHBIX. 3aIIUTa Y MHOTOKJIETOUHBIX )KUBOTHBIX. [ [OKpOBBI 1 UX IPOU3BO/IHBIE.
PazapaxuMocCTh M peryiasuus y opraHu3MoB. Pa3ipakuMocTh y OJHOKIETOYHBIX
opranu3mMoB. Takcucel. Pa3zapakumMocTb M peryiasiuus y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema u peduiekTopHasi peryisuus y MHOTOKJIETOYHBIX >KHBOTHBIX.
Hepshas cucrema u ee oTebl. DBOIIOLMOHHOE YCI0)KHEHUE CTPOEHUS HEPBHOU
CHCTEMBI y KUBOTHBIX.

Pazpaborka amroputmMoB U mporpamm uis 3PQPEeKTHBHON (HYyHKIHOHATHHON
aHHOTAllUW  TEHOMOB,  TPAHCKPUNTOMOB,  IPOTEOMOB, MeTab0JI0MOB
MHUKpPOOPTraHU3MOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €I'0 31I0POBLE

Opranel ¥ cucTeMbl OpraHoB uyesnoBeka. OTAelbl TOJIOBHOTO MO3Ia ITO3BOHOYHBIX
KHUBOTHBIX. Pedrniexc u pednexropras nyra. be3ycioBHbIe U YCIOBHBIE PE(IEKCHI.
['ymopanpHas peryinsuus M OSHIOKPHUHHAs CHCTEMa JKMBOTHBIX M UEJIOBEKA.
JKene3pl SHIOOKPMHHOM CHUCTEMBI M HUX TOPMOHBI. /JlelicTBME TOPMOHOB.
B3auMoCBsI3p HEpBHOW M HSHAOKPUHHOW cuCTeM. [umoranamo-runodusapHas
cuctema. Pedekc u peduiekropHas ayra. be3ycioBHbIE U YCIOBHBIE PedIICKCHI

3amura opranu3ma ot Oonesnei. immynHas cucrema venoBeka. Kietounslii u
TYMOpaJbHBIA UMMYHUTET. BpokIeHHBIH, NpuoOpeTeHHBIH crenuduyueckuii
UMMYHUTET. Teopus KioHanIbHO-celeKTHBHOrO mMMmyHuTera (I1. Dpmux, ©.M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MoB. Poib BpOXKI€HHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM

KpoBeHocHas cucrema u ee opranbl. Cepiue, KpPOBEHOCHBIE COCYIbI U KpPOBb.
Kpyru kpoBooOparuenus. Pabora cepana u ee peryasus

Jpixanue yenoseka. Jnddysus ra3oB yepes MoBEpXHOCTh KIETKH. J[pIxaTenbHas
cuctema denoBeka. JlpIxarenbHass MOBEPXHOCTb. Perymsuus  JbIXxaHHs.
JpIxarenbHble 00beMbl

[TumeBapuTenbHasg cuctema 4venoBeka. OTHenbl NMMILEBAPUTEIBHOIO TPAKTA.
IInmeBapuTenbHple  Kene3bl.  BHYTPUIIOIOCTHOE WM BHYTPUKIIETOYHOE
MUIIEBapEHUE

[ToxkpoBel M ux mnpousBoaHble. Oprasbl BblaeneHus. llouku. CrpoeHue un
¢dbyHkuronupoBanue HedpoHa. OuIbTpanus, ceKperus 1 o0paTHOe BcachlBaHUE
KaK MEXaHU3MbI pabOThl OpraHoB BeljeseHUs. OOpa3oBaHUE MOYH y YETIOBEKA

HBI/I)KCHI/IG YyeJIOBeKa: MEINIeuHas cucreMa. CKelleTHBIE MBIIINObLI K1 HUX pa60Ta.
CTpOCHI/Ie W TUIIBI COCANHCHUA KOCTeM

Teopml 3BOMIONMM. Pa3BuUTHE KU3HU Ha 3emite

SBOJ'IIOI_II/IOHHaﬂ TCOpHUA 4. I[apBI/IHa. Hpennocmnxn BO3HHKHOBCHH JapBUHHU3MA.
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Kussb 1 HaydHas festenbHOCTh Y. JlapBuHa.

JBmxyume cuibl 3Bosionnd BUuioB no Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTb
pasMHOXKEHHsSI OpPraHM3MOB, HACJEJICTBEHHAs HW3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBaHUE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTndeckoil Teopun sBomtorun (CTI). HelTpanbHast Teopust
sBoston. CoBpeMeHHas 3BOJIIOLIMOHHAs OMOJIOrHsl. 3HaU€HUE HBOIIOLMOHHON
TEOpHH B (HOPMHUPOBAHUH €CTECTBCHHO-HAYYHON KapTHHBI MUPa

[Tonmynsauuss Kak 3JIeMEHTapHas eIuMHuLa 3BoMoLUU. COBPEMEHHBIE METObI
OLIEHKM TeHETHYECKOro pa3HooOpa3usi U CTPYKTypbl nomynsuuil. M3menenue
reHoQoHa TOMYIALMN KakK 3JIEMEHTapHOE OHBOJIOIMOHHOE SBICHHE. 3aKOH
reHetTudeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHbIe (PAKTOPHI (IBUKYIINE CHUIIBI) IBOIIOIMHA. MyTaIMOHHBIN MPOIECC.
KomOunaruBHas u3MeHYMBOCTh. [[peiid TeHOB - ciydailHble HEHAIPaBJICHHBIC
U3MEHEHHUsI YacTOT aivieneil B momymsanusx. D¢pdexT ocHoBarens. Murpanuu.
M3onsauus nonynauuit: reorpaduueckas (IpocTpaHCTBEHHast), OHOIOrHYecKast
(penponyKTUBHAas).

EcrecTBennbiii  o1OOp - HampaBmsommii  ¢akrop 3Bosmouuu.  DPopmbl
€CTECTBEHHOro 0TOOpa: ABWXKYIIMM, CTaOWIM3UPYIOIIUN, pa3pbIBarOIIMMA
(mu3pyntuBHbIN). [TonoBoii oTOOp.

[IprcniocoOaeHHOCT, ~ OpPraHM3MOB  KAaK  pe3yabTaT  MHUKPOSBOJIIOLMH.
Bo3nukHOoBeHHe  mpucnocoOneHudt y  opraHu3moB.  Apomopdospl  u
uanoanantauuu. [Ipumepsl npucnocoOnenuii y opranu3mMoB. OTHOCUTEIBHOCTh
HIPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum u crpykrypa. BuumooOGpasoBaHue Kak —pe3ynbTar
MUKpO3BOIOIMU. M3omsamust - kimoueBoi (akrop BupooOpazoBanud. Ilytu u
CrocoObI BH1000pa30BaHUS: aJuIoNaTpUIECKOoe (reorpaduyeckoe),
CHUMITaTPUYECKOE  (IKOJIOTHUYECKOe), "MraoBeHHoe"  (MOJIUTIOWIU3AIINS,
ruOpuu3anys). JMTenbHOCTb SBOTIOIMOHHBIX TPOIECCOB.

MexaHu3Mbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpasusl.

Ponb »BOMOLMOHHOI OMONIOTMU B pa3pabOTKe HAyYHBIX METO/I0B COXPaHEHHS
O6uopazHooOpa3uss. MUKpPOIBOMIONUS U KODBOJIOIUS TMAPA3UTOB U HMX XO3SEB.
MexaHu3Mbl pOPMUPOBAHMS YCTOMUMBOCTU K aHTHOMOTUKAM M CIIOCOOBI OOPHOBI
c Hel

Metonbl u3ydeHHsT Makpo3BONIONUH. [lageoHTOIOrM4ecKue METOIAbl M3ydEHUs
sBomtounu. [lepexonusie GopMbl U (PUITOTEHETUYECKUE PSIIbI OPraHU3MOB.
buoreorpaguueckue MetTosl U3ydeHus sBotonun. CpaBHeHue ¢Guopsl U GayHbI
MaTEepUKOB U OCTPOBOB. buoreorpadguueckue odnactu 3emnn. BUasi-sHIeMuKu u
PEJINKTBI.

OMOpPHOIOTHYECKHE U CPAaBHUTEIbHO-MOP(OIOTHUYECKHE METOAbl H3Y4YEHHUS
3BONOLMHU. [eHeTHueckne MeXaHWU3Mbl 3BOJIOLUN OHTOI€HE3a M IOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTMYHbIE  OpIaHBbI.
Pynumenrapueile  opramsl M araBU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MareMaTHMyecKHe  METOIbl  M3yYeHHUS  SBOJIOLMU.
['omonornynsie reHbl. COBpeMEHHBbIE METO/AbI MOCTPOEHUS (DUIOTeHEeTHYECKUX
JEpEBbEB. XPOMOCOMHBIE MYTAILlMU U 3BOJIFOLMS TEHOMOB.

OO6mme 3akOHOMEpPHOCTH (TIpaBWja) ASBOMIONKMK. HeoOpaTuMocTh HSBONIOIUU.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB BOJIIOLNN

Hayunble runoressl NPpOUCX0KIEHUS KU3HU Ha 3emiie. AOHOTeHe3 U MMaHCIIEPMUS.
JloHayuHble TpPEACTABICHUS O 3apOXKACHUM JKU3HU (KpearuoHu3Mm). ['mmoresa

51



IIOCTOSIHHOTO CaMO3apOsKICHUs )KU3HU U €€ onposepkenue onsiramu @. Penu, JI.
Cnamnannanu, JI. [Tacrepa. [IpoucxoxaeHue >ku3HU U aCTPOOHOIIOTHS.
OcHoBHbIE 3Tallbl HEOpraHWyeckoW 3Boitonuu. IlnanerapHas (reosornueckas)
3BOJIOLIMS. XUMHUYECKas 3BOITIOIUS. AOMOTEHHBIN CHHTE3 OPraHUYEeCKUX BEIIECTB
u3 Heoprannyeckux. OneiTr C. Musiepa u I. FOpu. O0Gpa3zoBanue nojmMepoB U3
MoHoMepoB. KoanepBarnas runore3a A.M. OnapuHa, rumore3a MNEPBUYHOTO
oynbona JIx. Xonneitna, renerndeckas runoresa I. Memnepa. Pu6osumsr (T. Uek)
u runotesa "mMupa PHK" V. 'mi6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHUE
IIPOTOKJIETKH.

Hctopus 3emnu u Metonsl ee usydeHus. lckomaemple OpraHMYeCKUe OCTATKH.
['eoxpononorust u ee Meronsl. OTHOCUTENbHAS U aOCOJIIOTHAs TE€OXPOHOJOTHS.
['eoxpoHoNOrnyueckas 1Kama: 30Hbl, 3pbl, HEPUOJIBI, STOXH.

HauanbHble 3Tanbl opranndeckoil sBononnu. [losBaeHne u 3BONIONUS MEPBBHIX
KJIETOK. OBoitouuss Merabonu3Ma. BO3HHMKHOBEHHME TIEPBBIX 3KOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MEepPBhIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapuoTHI.

[Tpoucxoxkaenrne SykapuoT (cuMOMOreHe3). DBOIIOLHUOHHOE MPOUCXOKICHHE
BupycoB. [IpoucxoxeHue MHOIOKJIETOUYHbIX OpraHu3MoB. Bo3HHMKHOBEHUE
OCHOBHBIX I'PYIII MHOTOKJIETOUHBIX OPTraHU3MOB.

OcCHOBHBIE dTambl 3BOJIOIUHM BBICHIMX pacTeHuil. OcHOBHBIE apomMop(do3b
pactenuii. Bbixon pactenudi Ha cymy. [losBieHue cHnopoBBIX pacTeHHU H
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. lIpoucxoxaeHne IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tamnbl SBOJIOUUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(do3bl
JKUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHUE COBPEMEHHBIX
tunoB. [lepBrie XopaoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLUS I03BOHOYHBIX.
[Tpoucxoxknenne ambubuii u pentuwimii. [IpoucxoxaeHrne MIECKONMUTAOIIUX U
ntuil. [lpunmun moueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3Hu Ha 3emiie IO 3paM U Mepuojam: apxei, MpoTepo3oil, naneo3ou,
Me3030H, KaiHO30M. OOmas XapakTepuUCTHKa KIUMaTa W TeOJOrMYECKUX
npoueccos. [losBneHne U paclBET XapaKTePHBIX OPraHU3MOB. YIIe00pa3oBaHuUe:
€ro YCJIOBHUS U BIMSIHHE Ha Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHMSI - HKOJIOTHYECKHE KpU3uchl mpouuioro. Ilpuumnsl u
CJE/ICTBUSI MAacCOBBIX BbIMUpaHUU. COBPEMEHHBIM 3KOJIOTMYECKUA KPHU3UC, €rO
0COOEHHOCTHU

Paznenst m 3amaum anTpomosiorud. Meroasl aHTpornosoruu. CTaHOBIEHHE
IIPEICTABICHUN O MPOUCXOXKIEHUH uenoBeka. COBpPEMEHHBIE HAyUYHbIE TEOPUH.
CxozncTBo 4yenoBeka € JKMBOTHBIMU. CHCTEMaTHMYecKOe MOJIOKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  JKMBOTHBIMU:  CPaBHHUTEIBHO-
MOP(OJIOTUIECKHE, AMOPHOTIOTUUYECKHE, (hU3HOTOTO-OMOXUMHUYECKHE,
nosesieHYeckue. OTINYMs 4eaoBeKa OT KUBOTHBIX. [IpsIMOX0oKIeHNE U KOMIUIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra M BTOPOW CUTHAJIBHON
CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpoONoOreHe3a: OWOJOTUYECKUE, COIHANIbHBIE.
CooTHolleHrne OMOJIOrHUECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTE€HE3E.
OcHoOBHBIE CTaJANK aHTPONIOTeHe3a. ABCTPAJIONUTEKH - JBYHOTHE MIPENIKH JIIOACH.
Yennosek ymenblid, IEPBLIE U3TOTOBIECHUS OpyAUN TpyAa. UeoBek npsaMOXOoasIun
U [IepBBIN BBIXOJ Jfoziel 3a npezensl Appuku. Uenosek reiienb0eprekuii - o0mmii
NPEJOK HEaHJEPTaJbCKOIO 4YEJIIOBEKA M YeJIoBeKa pasymHoro. Yenosek
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HEaHJEPTAIbCKUN KaK BHUJ JIIOAEH XOJIOAHOIO KiauMmara. UYesoBek pa3yMHBIN
COBPEMEHHOT0 THIMA, JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamMu AQpUKH.

OBOJIIONMS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBbIH OTOOp B MOMYNSILIMIX
yejoBeKa. MyTallMOHHBIA Tmporecc U noaumMopdusM. [lomynasiroHHbIE BOJHBI,
npeiid reHoB, murpanus U "d¢deKkT ocHoBaresA" B MOMYJIALNHUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [lonstue o pace. bonbimme pacel:  eBporneouaHast
(eBpa3uiickasi),  aBCTpaJio-HErpouaHasi  (PKBaTOopuaibHasg), MOHTOJIOUIHAS
(a3marcko-amMepukaHckas). Bpemsa u myTu pacceiieHus 4elloBEKa IO IUIAHETE.
EnunctBo  uenoBeweckux pac. Haydynas HecocToATENbHOCTh — pacus3Mma.
[TprcnocoOIeHHOCTh YeNnoBEeKa K pa3HbIM YCJOBUSM OKpYXKArOIIEH Cpesbl.
Bnusnue reorpaduueckoit cpenpl u npeiipa reHoB Ha Mopdonoruro u
(bu3M0I0THIO YeOBEKa

DKOCHUCTEMBI U Mpucymue MM 3aKOHOMCPHOCTHU

Pa3nensl u 3agaum sxonoruu. CBs3b SKOJIIOTHH C IPYTMMU HAyKaMH.

Meronbsl skosnoruu. [loneBble HaOmomeHUS. DKCIEPUMEHTHI B HKOJOTHU:
OpUpPOIHBIE W JiaboparopHble. MoaenupoBaHue B JKOJIOTHH. MOHUTOPUHT
OKPYXAaIOIEeH Cpeibl: JTOKAIbHBINA, PETHOHATBHBIN U TI00AIbHBIN

Okonoruueckue (pakTopel M 3aKOHOMEPHOCTH uX zelicTBus. Knaccupukarms
9KOJIOTMYEeCKUX (aKTOpoB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIOIE€HHBIE.
OOme 3aKOHOMEPHOCTH JACUCTBHUS JKOJorHueckux QaxropoB. [Ipasmio
munumyMa (K. Hlmpenrens, FO. JIubux). TonepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AGuornueckue Qaxtopbl. CBeT Kak 3Kosorudeckuii daxrop. [JleiictBue pazHbIx
YYaCTKOB COJIHEUHOTO CIIEKTPa Ha OPTraHU3MbI. DKOJIOTHYECKHE TPYIIITBI pAaCTCHUIH
U ’KMBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTHaNIbHAsL poiib cBeTa. POTONEepHOIU3M.
Temmneparypa kak okonoruueckuil Qaxrtop. JlelicTBue Temmneparypsl Ha
opranusMsl. [ToHKHIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocte kak akomormdeckuit gaxtop. Ilpucrnocobnenus pacTeHuit K
NOZ/IEpKaHUI0 BOJHOTO OanaHca. Kimaccudukanus pacTeHHH 1O OTHOIIEHHIO K
Bojie. IIprucnocobienns )KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXKUMA.

Cpensl oOMTaHHMS OpPraHWU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, MOYBEHHA,
[TyOWHHas  TOJANOYBEHHAsi, BHyTpUOpraHusMeHHas. Dusnuko-xumuyeckue
0COOCGHHOCTH cpei oOuTaHus opraHu3MoB. llpucmocoOneHusi OpraHu3MoOB K
KHU3HH B pa3HbIX Cpeaax.

buonorunueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOIUYHBIC
putMebl. [IpucnocoOneHHOCTs OpPraHU3MOB K CE30HHBIM HM3MEHEHMSIM YCIOBUH
KHU3HU.

XKuznennsie popmel opranusmon. IloHsTHe o >xu3HeHHON (Qopme. KuzHeHHbIE
(GbopMBI pacTeHUWl: NepeBbs, KyCTapHUKH, KyCTaPHUYKH, MHOTOJETHHE TPAaBBHI,
OJIHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX: THUAPOOHUOHTHI, T€OOMOHTHI,
a’poOnoHTEL. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

Bbuotnueckue Qaxrtopbl. Buasl OMOTHUECKHX B3aUMOAEHUCTBHM: KOHKYPEHLHS,
XHUITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapasuTusm, Koomepamnus, MyTyalnu3M,
KOMMEHCaIN3M (KBapTUPaAHTCTBO, HaXJIEOHHYECTBO). Herpoduueckne
B3auMopelcTBua  (Tomuueckue, (¢Gopuueckue, (Qpabpuueckue). 3HaueHUE
OMOTHYECKUX B3aMMOJCHCTBUN JJsI CYLIECTBOBAaHUS OPraHU3MOB B Cpenie
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obutanus. [IpuHIMIT KOHKYPEHTHOTO UCKITIOYSHHS

DKOJOTUYECKHE XapaKTEPUCTUKU momyiasiuuu. [lomymsiius kak Ouoyioruueckas
cucreMa. Poibs HEOTHOPOTHOCTH Ccpefibl, GU3HUECKUX O0aphepoB U OCOOEHHOCTEH
OMoJoruM BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYIISIIHA.
OCHOBHBIE TOKa3aTeJiM MHONYISIHUHU: YHUCICHHOCTb, IUIOTHOCTb, BO3pacTHas W
II0JIOBAs CTPYKTYpPA, POKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALU.
OKoJioru4yeckas CTpykTypa mnonyasnuu. OIlleHKa YHCICHHOCTH MOMYJISIUH.
JuHnaMuka NOMyJISALMM U €€ peryisuus. buornyeckuil moTeHIMal MOMysSIuu.
MopnenupoBanre JMHAMUKWA nonyiasiuud. KpuBble pocta  4YHMCIEHHOCTH
nonyisiiuu. Kpusbie BbDKMBaHMS. Peryisiius 4UCICHHOCTH MOMYJSIUNA: POJIb
(aKTOpOB, 3aBUCSAIINX U HE 3aBUCAIINX OT INIOTHOCTU. DKOJIOTHYECKUE CTPATETHH
BUJI0B (1- U K-cTparerun).

[TonsiTue 06 sKoIOrHYECKON HUIE BUA. MecTtooouTanue. MHOroMepHast MOJIEIb
skosornueckod Humm Jx.M. XarumHcoHa. Pa3Mepbl HKOJIOTMYECKOM HHIIW.
[ToTeHManbHast U peaIM30BaHHAas HUILIU.

Bup xak cucrema nonynsiuuil. Apeansl BUIOB. BUabl U X )KU3HEHHBIE CTPATETUH.
3aKOHOMEPHOCTH TOBEACHHUSI U MUTpAIMi KUBOTHBIX. buosornyeckue MHBa3uu
Yy>KEPOIHBIX BUJIOB

CoobmecTBa opranu3MoB. buomeno3 wu ero crpykrypa. CBs3m MeEXIy
OopraHu3Mamu B OHMOIIeHO3€e. DKocHcTeMa Kak OTKpbITas cuctema (A.Jlx. Tencnn).
@yHKIMOHAIbHBIE OJIOKM OPraHU3MOB B 3KOCUCTEME: MPOIYLIEHTbI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u cetu. AGMOTHYECKUE
65oxu 3xocucteM. [1ouBel 1 Uikl B 3K0cucTeMax. KpyroBopor BeUiecTB U MOTOK
JHEPIUU B DKOCUCTEME.

OcHoBHBIE IOKa3aTelIld 3KOCUCTEMbl. buomacca u mpoaykius. DKOJIOTUYECKUE
OUpPaMU/Ibl Yhcell, 0MoMacChl U SHEPTUH.

HanpasnenHble 3akoHOMEpHBIE CMEHBI COOOLIECTB - cykueccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX IPUYUHBL. AHTPONOIE€HHBIE BO3IEHCTBUSA Ha
cykueccun. Knrumakcaoe coobmiectBo. bruopaznoo6pasue 1 mojgHOTa KpyroBoporta
BEILIECTB - OCHOBA YCTOHYHMBOCTH COOOLIECTB.

[TpuponHbie 3KOCHCTEMBI. AHTPOINOTEHHBIE HKOCHUCTEMBL. ATPO3KOCHUCTEMA.
ArponeHo3s. Pa3nnuus Mexxy aHTPOIIOT€HHBIMU U IPUPOJHBIMU DKOCHCTEMAMH.
VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoskocucteM. [opozackas ¢iopa u
¢dayna. CuHaHTpomnu3anus ropoackoi ¢aynsl. bruonorndyeckoe u xo3siCTBEHHOE
3HaYeHHE arpo3KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POpMHUpPOBAHUS
OCHOBHBIX B3aUMOJEHCTBUI OpraHU3MOB B SKOCUCTEMAX.

IlepeHoC 3HEPruM M BEUIECTB MEXKIY CMEXKHBIMU SKOCHCTEMAaMH. YCTOWYHUBOCTh
OpraHM3MOB, TMOMYISAUUNA M DKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3JECHCTBUI

buocdepa - oOmennanerapHas o0ojoyka 3eMiu, TJ€ CYIIECTBYeT WU
cymiectBoBana ku3Hb. Ydenue B.M. Bepnaackoro o Omocdepe. ObGnmactu
6uocdepsl u ee cocras. XKupoe BemiecTBo 6uochepsl U ero PyHKUIUH.
3aKOHOMEPHOCTH cylecTBoBaHUS Ouocdeprl. OcobeHHOCTH OHOCheEpbl Kak
m1o0anbHOU 3kocucTeMbl. JluHammueckoe paBHoBecHe B buochepe. KpyroBopotsl
BEILIECTB U OMOTeOXMMHUYECKHE LUKIIBI (Yriepoaa, a30Ta). PUTMUYHOCTD sIBIEHUMA
B Onocdepe.

3onanbHOCTh OMocdepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
XBOWHBIC Jieca, CMEIIaHHBIE W IITUPOKOJIMCTBCHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTBIHU, TPOITMUECKHUE JIeca, BEICOKOropbs. Kimmar, pacTuTeNbHbINA 1 AKUBOTHBIH
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MHUp OMOMOB CYIIIH.
CtpykTypa U (QyHKIHUS JKUBBIX CHCTEM, OLEHKAa MX PECYpCHOrO MOTCHIHANa U
OounocepHbIX QYHKIUII

DKOJIOTUYECKHE KPU3HCHI M UX NMpUYWHBL. BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOAHOM Cpelibl.
Oxpana BogHbIX pecypcoB. Paspymienue noussl. OxpaHa OYBEHHBIX PECYPCOB.
W3meHenue knumara.

AHTpPOIIOT€HHOE BO3/ICMCTBHE HA PACTUTENIbHBIM W KUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO W KUBOTHOTO MUpa. OCHOBHBIE NPUHLHUIIBI OXPAHBI MPHUPOJIBI.

borannueckne caabl U 300JI0T'MYCCKHUC ITapKH.

pazHoo0paszus 3emiu

Kpacusie kauru. Oco6o oxpansiembie mpupoaasie Tepputopun (OOIIT).

OcHOBHBIE MPUHLMIIBI YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA U IPHUPOJIBI.

PaHI/IOHaJ'H:HOC MMPpUPOAOITI0JIb30BAHHUC u COXpaHCHUE OMOJIOTHYECKOTO

4. OBBEM YYEBHOI'O ITPEIMETA U BUJIbl YYEBHOM PABOTHI

Bua y4eOHoii padoThI O0BeM B yacax
O0bem yueOHOT0 mpeamera 34
B TOM YHCIIC:
OCHOBHOE COJIep>KaHUE: 30
- VYpok 24
— JlabGopaTopHble 3aHATHS 4
— IlpakTrueckue 3aHATUA 2
[TpodheccrnoraTbHO-OPHEHTUPOBAHHOE COJICpKAHUE (COIepIKaHNe 4
MPUKJIAIHBIX MOJIyJIEH):
- VYpok 2
— JlabGopaTopHble 3aHATHS -
— IlpakTrueckue 3aHATUS 2
CamocrosiTenbHas pabora (Bcero) -
IIpome:xxyTounas arrecrauus B popme 1 pepeHuajIbLHOro -
3ayera
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5. TEMATHYECKOE ILTAHUPOBAHUE YUYEBHOI'O ITPEIMETA BHOJIOT U (FA30BbII YPOBEHbD)

o HaumenoBanue
Ne avienos nTem | Ofnen | COACPAKAHHE yIEGHOTO MaTepUAIa H GOPMLI OPraHU3ALMH JCSTENLHOCTH
wm | P 00yuaromuxcs OCHOBHbIE BH/IbI IEATEILHOCTH 00y 4aI0IUXCH
yueOHOro 4acos
npeamMera
Tema 1. Buosorusi kKak Hayka.
1.1 | buomnorus B cucteme 2 VYpoxk
HayK. Metozipl . 1. | buonorms kak Hayka. CBsf3b OHMONOTMH C OONIECTBEHHBIMH, | PacKphIBaTh COAEpKAHWE TEPMHHOB M TOHATUH: HAydHOE
HO3HAHMA XKUBOU TEXHHYECKMMH M JAPYTUMH €CTECTBEHHBIMHM HayKaMH, (uiuocoHel, | MUPOBO33pEHHE, HAaydHas KapTHHa MHUpa, HAYYHBIA METO,
HpUPOABI STHKOM, OJCTETHKOW M mpaBoM. Poje Omomormu B (OPMHPOBAHMM | THIOTE3a, TEOPHS, METOABI MCCIECAOBAHUA. XapaKTepU30BaTh

COBPEMEHHOW Hay4JHOIl KapTHHBI MUpa. CHucTeMa OMOJIOTHYECKUX HayK.
Meroapl TO3HAHUSI JKMBOM MNpuUpojabl (HaONrOJEHHE, OSKCIEPUMEHT,

OMHCaHHe, U3MepeHue, knaccudukanms, MOJIETUPOBaHUE,
cTaTucTUyeckas 00paboTKa JaHHBIX).

JemoHcTpanuu:

optpetst: Y. Hapsun, I'. Mennens, H.K. Konbuos, . Yorcon u O.
Kpuk.

Tabnumer 1 cxemsl: "MeToABI TO3HAHUS )KUBOM MIPHPOIH".
[paktndeckas padora N 1. "Mcmonp30BaHHE pPa3lIAYHBIX METOIOB IPHU
N3y4CHUH OMOJIOTHIECKUX OOBEKTOB".

OMOJIOTHIO KaK HayKy, €€ MECTO U POJIb CPEIN APYTUX €CTECTBEHHBIX
Hayk. [IlepeuncisaTe pasgensl OHONOTMHM B COOTBETCTBHE C
oOBexTaMu  u3yueHMs.  HasplBaTh  BakHeHmIme  oTpaciu
OuoNorMYecKux 3HaAHWH U 3a7a4u, crosuue nepe ouonoruei XXI
B. PackphiBaTh cozep:kaHye TEPMUHOB U IIOHATUI: HAYYHBIH METOJ,
METOIbl HUCCJIENOBaHMs. XapaKTepU30BaThb OCHOBHBIE METOJbI
MIO3HAHMSA XXKUBOH MPHPOIBI: HAOIIOAEHNE, SKCIIEPUMEHT, OITHCAHME,
U3MEpEeHNe, KIacCU(PUKAIMI, MOJCIHMPOBAHHNE, CTATHCTHICCKAsS
00paboTKa JaHHBIX

Tema 2. 7)KuBble cucre

Mbl U UX OPraHu3anus.

2.1

buonornueckue
CHCTEMBI, TIPOIIECCHI
U UX U3YYCHHE

2

Ypok

2. | Kuble cucrembl (OMOCHCTEMBI) Kak IpeIMeT HW3y4deHUs Ouosoruu. | PackpbiBaTh copep)kaHue TEPMHUHOB M MOHSTHH: CHCTEMa,
OTnu4ne JXUBBIX CHCTEM OT HEOPTaHMYECKON TPUPOJIBL. Omosornyeckass CHCTE€Ma, JJIEMEHTBl CHUCTEMBI, CTPYKTypa
CpoiicTBa OHMOCHCTEM U UX pa3HooOpasue. YPOBHM OpraHM3aluu | OMOCUCTEMBI, CBOWCTBAa JKMBBIX CHCTEM, OOMEH BEIIECTB,

OMOCHCTEM: MOJICKYJISIPHBIHM, KICTOYHBIH, TKAHEBBIH, OpraHU3MEHHBIN,

MONYJIAMOHHO-BUAOBOH,  SKOCHCTEMHBIH  (OMOTreoneHOTHYEeCKuit),
ouocdepHbIit.
JemoHcTpauuu:
Tabmuuer w  cxemsl: "OCHOBHBIE TIpW3HaKW KM3HH", "YPOBHHU

OpraHu3aluy >KUBOM IPUPOIBI".
ObopynoBanue: moaens Mosekyisl JJTHK.

pa3MHOXEHHUE, POCT, Pa3BUTHE, HACIIEICTBEHHOCTh, U3MEHYHUBOCTD,
Pa3IpaXKUMOCTh, JHEPTO3aBUCUMOCTD, YPOBHH OPTaHHU3ALMH KU3HH
(6buocucrem).  XapakTepu3oBaTb  NPHHLMIIEI  OPraHU3aLHU
OuocucTem: OTKPBITOCTb, BBICOKAsI YIOPSII0YEHHOCTB,
CaMOperyJisiius, HepapXU4HOCTb. [lepeducisaTh YHUBEPCAIbHBIC
CBOIiCTBa  KHBOTIO: SIUHCTBO  XHMHYECKOTO  COCTaBa,
pas3paXuMOCTh, JABW)KEHHE, TOMEOCTa3, pOCT U pa3BHUTHE,
HaCIIEACTBEHHOCTh, M3MEHIHBOCTb, 3BOMIONHUS (IPUCTIOCOOIIEHHE K
U3MEHSIomuMCs  yeiaoBusaM). [IpuBoanTs mpumepsl OnocucTeM
Pa3HOTO YPOBHA OpTraHU3alli U CPABHUBATH IIPOSABICHUA CBOMCTB
JKUBOTO Ha pa3HbIX YPOBHAX. XapaKTepU30BaTb OCHOBHBIC
MPOLIECCHI, TpOTeKarone B OnocucTeMax: OOMEH BEIIeCTB U
NpEeBpaIleHHe IHEPTHH, CaMOBOCIIPOM3BEICHUE, CAMOPEryJISIHS,
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paszputne. CoOnroaaTh mpaBmiia OEpeKHOTO OTHOIIEHHS KXKHBON
MpUpoJIe

Tema 3. XuMu4ueckuin

cocraB

H CTPOCHHUE KIICTKH.

3.1

XUMHYECKHUI COCTaB
kieTku. Boga n
MHUHEpaJIbHBIE COJIH.
Beaxu. Cocras u
CTpocHHUE OCIKOB.
DepMeHThI —
OHOJIOTHUECKHE
KaTaJn3aTOPhI
VYrneBonpl. JInnuasl
Hyxneunossie
KHUCIOTEL. ATD
Hctopus u MmeToas1
W3YYCHHS KIICTKH.
Knerounas teopus
Krnertka xak
LIEJIOCTHAS JKHUBas
cucrema CtpoeHue
J3YKapUOTHYECKOH
KJIETKH

2

Ypok
3. | XUMHYECKHUH COCTaB KJICTKH. XUMHYECKUE AJIEMEHTBI: MAaKpOdJIEeMEHThI, | PackpbiBaTh cojepkaHHe TEPMHHOB M IIOHATHH: 3JIEMEHTHI-
MHUKpPO3JIEMEHTHL. Bosia 1 MUHepaslbHbIE BELECTBA. OMOTEeHBI, MAaKpOIJIEMEHTBl, MHKPODJIEMEHTBl; MHUHEpaIbHBIC

@dyHKIMM BOABI M MHMHEpAJIBHBIX BELIECTB B KieTke. [lommepikanue
OCMOTHYECKOTO OajaHca.

Benku. Cocras u ctpoeHue O0eJIKOB. AMHHOKHCIIOTHI - MOHOMEPHI OEIIKOB.
He3ameHnMBbIe 1 3aMEHUMbBIE aMHHOKHCIIOTHL. AMUHOKHUCIIOTHBIH COCTaB.
YPpOBHH CTPYKTYpbl OEIKOBOW MOJEKYNbl (IICpBHUYHAS, BTOPHYHAS,
TpPEeTHYHAsI M YETBEPTUUHASL CTPYKTYpa). XUMHUYECKHE CBOHCTBA OEIIKOB.
Buomornaeckne GpyHKINN OSITKOB.

@epmentel - Ounomormueckwe Kartamuzatopsl. CrtpoeHume (epMeHrTa:
aKTHBHBI IEHTp, cyOcTpatHas crnenuduaaocts. KodepMeHTsI.
Burtamunbl. OTinnuus pepMEHTOB OT HEOPraHUUECKUX KaTaIH3aTOPOB.
YrneBoapl: MoHOcaxapuibl (TNIOKO3a, pubo3a ©  Je30Kkcupubo3a),
Jqucaxapubl (caxaposa, JIakTo3a) U MoIHcaxapusl (Kpaxmai, TIHKOTeH,
Lesutoso3a). bruonornyeckne QyHKIUM yriieBOAOB.

Jlunmuper:  tpurnmuepuabl, ¢ocdonunuael, crepounsl. ['mapoduiIbHO-
ruapodoOHbIe cBoiicTBa. bruonornueckue Gpynkunu nunuaos. CpaBHEHHE
YTJIEBOJIOB, OCIIKOB U JIMMUI0B KAK HICTOYHUKOB YHEPTHH.

HyxneunoBbie xucnotel: JJHK u PHK. Hykneoruasr - MoHOMeEpHI
HYKJIeMHOBBIX KucI0T. Ctpoerue u ¢pyakuuu JJTHK. Ctpoenue u pyHKIIN
PHK. Bugst PHK. AT®: crpoenue u pyHKINH.

Iuronmoruss - Hayka o kierke. Kiietounas Tteopus - TIpuMep
B3aUMOJAEHCTBUS HJeH W (aKkTOB B HAyYHOM IIO3HaHWUHM. MeTospl
W3Y4YCHUS KIETKH.

Krnerka kak menoctHas »xwuBas cucrema. OOuIMEe NPHU3HAKK KIIETOK:
3aMKHYyTas HapyxHas MmemOpana, mojiekynsl JJHK kak renermyeckuit
armapar, cucTeMa cuHre3a Oeska.

Tunsl Ki1eTok: 3yKapuoTHdeckas M mHpokapuotnieckas. OcoOeHHOCTH
CTPOEHHSI IPOKAPHOTHYECKON KieTKH. KiteTouHast cTeHKa OakTepHid.
CrpoeHue 3ykaproTHIecKo! KieTKH. OCHOBHBIE OTIMYHS PACTUTEIBHON,
KMBOTHOW M TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYPHI KIETOK - KJIETOYHAsl CTEHKA, TIIMKOKAJIMKC,
nx ¢yHkuuu. Ilnmasmaruueckas MemOpaHa, ee CBOWCTBA M (YHKIMH.
[Muromnasma u ee opraHouabl. OHOMEMOpaHHBIE OPTaHOWABI KIIETKH:
OIIC, ammapat I'ompmxu, am3ocoMbl. IlodyaBTOHOMHBIE OPraHOMIBI
KJIETKH: MHUTOXOHJPHH, IUIACTHIbI. [IpOMCXOXKIEHHE MHUTOXOHAPHUA WU
wiactuA.  Bunel  mmactun.  HememOpanHble  OpraHoubl — KIETKH:

BEIIECTBA, MOJIEKYJIa BOABI KaK JHIIOJb, BOJOPOJHBIE CBSI3H;
ruapoduiIbHbIe ¥ THAPO(dOOHbIE BelecTBa. [loKka3plBaTh €IUHCTBO
3JIEMEHTHOTO COCTaBa KaK OJIHO M3 CBOMCTB KMBOTO. Pactipenensits
XMMHYECKHE OJIEMEHTHl [0 TIpyIIaM B 3aBUCHMOCTH  OT
KOJIMYECTBCHHOTO MIPEACTaBUTEIHCTBA B OpTaHH3ME;
XapaKTepU30BaTh POJb OTACNBHBIX AJIEMEHTOB. BBIIBIATH CBA3b
MEKIY COCTaBOM, CTPOSHHEM MOJIEKYJIbI XUMHIECKOTO COCMHCHHUS
u ero GyHKIHUAMH B KieTKe PackpbIBaTh copepKaHuEe TEPMUHOB U
MOHATHH: OeNKH, TIOJIMMEpHI, MOHOMEpBI, AMHHOKHCIIOTHI,
NEeNTHIHAS CBs3b, TOJIMIENTH], ACHATypauus. XapakTepu3oBaTh
0eJKHM Kak KJlacC OpraHM4YeCKHUX COCIMHEHHH; KiIacCH(UIMPOBATh
UX 10 CTpoeHHIo (TJIoOynsipHble W (GUOPWIUIAPHBIE OCIKH),
MEepEeuucysiTh M XapakTepu3oBaTh (QyHKUMH OenakoB PackpbiBath
COJIep)KaHNWe TEPMUHOB W TOHSATHIL: (epMEHTBI, aKTHBHBIA LIEHTD,
cybcrpaTHas crieniu(pUIHOCTh, KOYEPMEHTHI, OCIKH-aKTHBATOPHI U
OeNKM-MHIMONTOPBl.  YKa3bBaTh  OTIAMYMSA  (pEepMEHTOB  OT
HEOPraHMYEeCKUX KaTauu3aTopoB OOBSICHATH posib (PEPMEHTOB B
(YHKIIMOHMPOBAHUHM JKHUBBIX CHCTEM, B NPOMBIIIICHHOCTH, B
MEIUIMHE, B TIOBCEJHEBHONW JKM3HM 4eJOBeKa PacKpbIBaTh
CoJIep’)kaHWe TEPMHMHOB M TIOHSATHH: YIJIEBOJBI, MOHOCaXapHIbl,
Jcaxapubl, TOJMCAaxXapHuibl, IJIIOK03a, prbo3a, J1e30Kcuproo3a,
caxapo3sa, JIaKTO3a, MaJlbT03a, LeJUII0103a (KIeT4aTKa), KpaxMall,
TJIMKOT€H; JINIHIbI, TPUMIIMIEPH bl (KUPBI, Macia), hochoaumusl,
crepounbl.  XapakTepu3oBaTh  YIUIEBOJBI,  JIMIOHIBI  Kak
KJIaCCOpraHnYecKux coequHeHunid. KilaccupuumpoBars yrieBoabl 1
JUIUABL 110 CTPOCHHIO; MEPEYUCsTh (DYHKLIUH YIJIEBOIOB U

mumuaoB.  CxemMaTwdeckn  W300pakaTb  CTPOCHHE  MOJCKYJ
YIJIEBOAOB, JUNUAOB PackpbiBaTh cogepXaHHEe TEPMHUHOB U
MIOHSITHI: JIe30KCHUPHOOHYKIIEHHOBAS KHUCJIOTa (AHK),

pubonykienHoBas kuciota (PHK), HyxiieoTun, nonmHykineoTuaHast
nens (MOJMHYKIEOTHA), KOMIUIEMEeHTapHOCTh, ¢yHkuun JHK
(xpaHeHue M niepeaya HacleICTBEHHOM nHpopmanuu); Buasl PHK
(uHpOpMaITMOHHAS, TpaHCIIOPTHAS, pubocomaibHas);
aneHo3uHTpUdochar (ATD), MaKpo3pruyeckas CBSI3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KHCIOTBI KaK XHMHYECKHE
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pubOCOMBI, KJIETOYHBIN IEHTpP, LEHTPHOIHN,
OyHKIMH OpPraHOUJOB KJIETKU. BKitoueHus.
SAnpo - perynaTopHslii neHTp KieTkH. CTpoeHue sapa: siaepHast 000JI0UKa,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BELIECTB B KJIETKE.

JemoHcTpauuu:

Ioptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.
Juarpammsl: "PacnpeneneHue XHMHYECKHX D3JIEMEHTOB B HEXHUBOM
npupoze”, "Pacnpenenenne XuMHYECKUX 3JIEMEHTOB B XKUBOH npupose".
Tabmuuet u cxemsr: "[lepuonuueckas TabauIa XUMHUICCKUX JIECMEHTOB",
"Crpoenne Moiekynsl Bogsl', "bruocunTes 6enka”, "CTpoeHne MOIEKyIIbI
oenka", "Crpoenme ¢epmenta"”, "HyknemnoBwle xkucmotel. JHK",
"Ctpoenne Mmonekyiasl AT®", "CrpoeHue 3ykapHMOTHUYECKOW KIETKH",
"Ctpoenne xuBOTHON kiaeTku", "CTpoeHHe pacTUTEIbHOW KieTKu",
"Ctpoenue mnpokapuoTuueckord kierku", "CTpoeHue sapa KieTku",
"VYraesoawr", "JIummasr".

OO0opynoBaHue: CBETOBOH MHKPOCKOI, 000pyIOBaHHE JUIsl MIPOBEICHUS
Habro1eHuU, HU3MepeHuii, 9KCIEPUMEHTOB, MUKpOIIpenapaTsl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTepHAIbHBIX KIETOK.

PECHHUYKH, >KTYTHKH.

COEAMHEHUS U HOCUTEIH HaclaeCTBeHHOW nH(popmanun. OTMedaTs
0COOEGHHOCTH CTPOCHHS MOJEKYd HyKiIenHOBHIX kucior (JHK,
PHK) u AT®. Cxemarndeckn n300pakaTb CTPOCHHE HYKICOTHIOB,
MOJIEKYJ HYKJIEHHOBBIX KHCIOT, AT®. PackpbiBaTh coxep:kaHue
TEpMHHOB W TIOHATHH: KJIETKa, LUTOJIOTHS; PpAacKpBIBaTh
COZIEp)KAHUE TIOJIOKEHUM KJIETOYHON Teopuu. Ilepeuncnsates u
XapaKTepu30BaTh  OCHOBHBIE  METOJBl  M3YYCHHS  KIETKH:
(mpUroTOBIIEHHE CpE30B, OKpAIIMBAHUE, MHKPOCKOIUPOBaHHE,
HEHTPU(PYTUpOBaHUE, KyJIbTHBUPOBAaHHE KIETOK W  TKaHEH)
PackpeiBaTh  comep)kaHMe TEPMHHOB M TOHATHIH:  KIETKH
(aykaproTHUeckas, MIPOKapHOTHYECKas), T1a3MaTu4ecKast
MeMOpaHa (IUTa3MajeMMa), TIMKOKAJHKC, TPAHCIIOPT BEHIECTB
(TaccuBHBIN, aKTUBHBIN), PHAOUUTO3 ((ParommuTo3, IHHOLHUTO3),
9K30LIMTO3, KJICTOUHAs CTeHKA, Hykieoua. CpaBHHMBaTh MEXIY
c000#1 3yKapHOTHYECKHE HIPOKAPHOTUYECKHE KJIETKH; OTMEYaTh
CXOJICTBO M PA3IHYMs B CTPOCHHH KJIETOK OakTepHi, )KHBOTHBIX,
pactenuii 1 rpndoB PackpriBaTh cosiepKaHie TEPMUHOB M IIOHSATHH:
LIUTOIJIa3Ma, OpraHounbl, dHAorIazMaTnueckaicetb (JIIC),
armapar FOJ’II)I[)KI/I, JIN30COMBI, BaKyOJib, MUTOXOHAPHHU, TIITaCTUABI
(XJopomnacTel,  XpOMOIUTACTHI,  JIEMKOIJIACTBI),  PUOOCOMBI,
MHUKPOTPYOOUKH, KIETOUHBIH IIEHTp (LIEHTPOCOMA), PECHUUKH,
JKTYTUKH, BKIIIOUEHHS, SAPO, sAEpHas 000JouKa, KapuoIuiasma,
XpOMAaTHH, SAPBIIIKO, XpoMocoMbl. OMNHCBIBaTH  CTpPOEHUE
SYKapUOTHYECKOH  KJIETKM 10  M300pakeHHMsSIM W Ha
MHKpoIIpenaparax; KI1accu(pUIHpoBaTh OPraHONUIbI B 3aBUCHMOCTH
oT ocoOeHHOCTeH ux CTPOCHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHbIe, HEeMEMOpaHHEIC); OMUCHIBATh (HYHKIIMH Ka)KIIOTO
OopraHousa B KJeTKe. XapaKkTepr30BaTh KIETOYHOE SAPO KaK MECTO
XpaHeHHs, Tmiepenadn (yABOCHHE XpPOMOCOM) M peaH3aliu
(TpaHCKpHUIIINA) HACJIEICTBEHHOM uHhopmanuu KIIETKH.
Hepe‘II/ICHHTb U ONUCBHIBATH KOMIIOHCHTHI fApa U HUX (byHKL[I/II/I;
CxeMaTu4HO M300pakaTh CTPOEHHE PACTUTENBHOW M KUBOTHOMN
kieTk. OOBSICHATH OHOIOTMYECKOE 3HAUCHUE TPAHCIIOPTA BEIICCTB
B KJIETKE

Tema 4. ’KuzHenesres

BHOCTB KJIECTKH

4.1

ApomaTuueckue
YTI€BOAOPOABI

2

Ypok

4,

OOMeH BelecTB, WM MeTab0IM3M. ACCUMMIIALIUS (TUIACTHYECKUH 0OMEH)
U JIUCCUMWIIILMA (PHEpreTHUecKuid oOMEH) - JIBe CTOPOHBI €JHHOTO
npotiecca MeTabonu3ma. Posib 3aKOHOB COXpaHEHHsI BEIIECTB U SHEPTUH B
MOHHMMaHUU MeTa0o0Iu3Ma.

PackpriBaTh cozepKaHie TEPMHUHOB M TIOHATHI: OOMEH BEIECTB U
IpeBpaleHue SHEPruu (MeTabommsm), ACCUMMIISILINS,
MIACTUYECKU OOMEH, IUCCUMWISALNSA, dHEPreTHUeCKuid OOMeEH,
dotocunTe3,  ¢oronmm3,  ochopuupoBaHUe,  TNEPEHOCUUK
MPOTOHOB, XeMocuHTe3. OmuChBaTh (POTOCUHTE3, MPOIECCHI,
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Tumer oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHBIA. Poib
(epMEHTOB B 0OMEHE BEIIECTB U NMPEBPALIECHUH YHEPTHU B KIIETKE.
dorocunres. CmeroBas u TemHOBas (a3el (ortocmHTesa. Peakium
¢dorocunTe3a. DPPeKTHBHOCTH (PoTOCHHTE3a. 3HAUCHUE POTOCHHTE3A IS
XKm3HU Ha 3emiie. BrusHue ycrmoBuid cpensl Ha (GOTOCHHTE3 M CIIOCOOBI
MIOBBIIICHUS €70 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUMH.
XemocuHTe3. XeMOCHHTE3UPYIOIIne OaKkTepuH. 3HaYeHHEe XEMOCHHTE3a
IS KU3HH Ha 3eMiie.

DOHepreTudeckuii 0OMeH B KJleTKe. PaciieruieHue BemecTs, BbACIECHHE U
AKKyMYJIMPOBaHHE SHEPTUM B KIJIETKE. DTalbl YHEPreTHUECKOro oOMeHa.
I'mukonmus. bpoxenue u ero Buapl. KucinoponHoe OKucCleHUe, HIU
KIJICTOYHOE JIBIXaHUE. OxucnuTeNnsHOe ¢dochopmmmpoBanue.
3¢ heKTHBHOCTH YHEPTETUIECKOTO OOMEHA.

Peakmmm matpuunoro cuHTe3a. ['eHetmdeckas wmHpopmarmsa u JHK.
Peanmzanus reneTmaeckoi nHMOpMAIMU B KJIeTKe. [ eHeTHIECKHiA KO U
ero coiictBa. Tpanckpunuus - matpuunbiil cunte3 PHK. Tpancnsuus -
OnocunTe3 6enka. Jtansl TpaHcsinuu. Konnposanue aMuHoKuCIOT. Pons
pubocoM B OrocuHTe3e Oelka.

Hexnetounsle (GOpMBI KH3HU - BUpPYCHL. MCTOpHS OTKpBITHS BHPYCOB
(I.U. WBanoBckwmii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHBIA ITHKI
BupycoB. bakrepuodaru. bonesHn pacreHui, )KMBOTHBIX M YelIOBEKa,
BbI3bIBaeMble BUpycamH. Bupyc mmmyHoznedurmra denoseka (BUY) -
Bo30yautens CIINJla. O6paTHasi TpaHCKPHIIIKS, peBEpTa3a U HHTErpasa.
[MpodmnakTika pacpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.
JemoHcTpauuu:

Hoprpetsr: H.K. Konsuos, J.1. UBanosckuii, K.A. Tumupszes.
Tabmuuer u cxemsr: "Tumer muranus”, "Metabonmsm", "MuroxoHapus",
"DHepretudyeckuii oOMen", "Xmopommact”, "®ortocunres", "CrpocHue
JHK", "Crpoerme u ¢yaknmorupoBanue reHa", "CunHre3 Oenka",
"I'enernueckuii  kon", "Bupycwl", "bakrepuodaru", "CrpoeHue wu
»u3HeHHbIW 1K Bupyca CITM/{a, 6akrepuodara”, "Pernuxanus JTHK".

O6opynoBaHue: MOJIEN-aNILIMKA U1 "V nBoenue JHK u
tpanckpunnus”, "buocunres Oenka", "CrpoeHue KiIeTKH", MOJIENb
ctpykTypsl JJHK.

MIPOTEKAIOIINE B CBETOBOM M TEMHOBOH (pa3e. BeISABIATH IPUIUHHO-
CIIEZICTBEHHBIC CBS3M MEXIY IIOTJIOMICHHEM COJHEYHOH SHEeprHH
xsopodmuioM U cuHTe30M MoJieKynl AT®. CpaBHUBAaTh HCXOIHBIC
BEIIeCTBa, KOHEYHBIC MPOMYKTH W YCIOBHS HMPOTECKAHUS PEeaKIuit
CBETOBOW M TEMHOBOH (a3sl hoTocuHTe3a; CpaBHUBATE HOTOCHHTES
u xemocuHTe3. OLeHNBaTh 3HaUYeHNE (POTOCHHTE3a U XEMOCHHTE3a
JUIsl KM3HM Ha 3emsie PackpbiBaTh COpep)KaHWE TEPMHHOB H
MOHATUIN: DHEpreTHYeckHid OOMEH, TIJIMKOJIU3, MOJIOYHOKHCIIOE
Opo’keHHe, CHOUPTOBOC OpOXKCHUE, OUOJOTHYECKOE OKHUCIICHHE,
KJIETOYHOE AbIXaHWE, AUCCUMWIANMS, PepMEeHT. XapaKkTepu3oBaTh
0oOMEH BelIeCTB U IIpeBpallieHie Hepruu (MeTaboau3M) Kak OJHO
UX CBOUCTB XHBOTO. [lepedncisaTs 0cOOEHHOCTH ITaCTHIECKOTO H
SHEPreTHUECKOro oOMeHa B KIIETKE, YCTaHABIHMBATh B3aMMOCBS3b
MeXIy HAMH. Pa3nudate TUmBl OOMEHa BEIMIECTB B KIICTKE:
aBTOTPOGHBIE  w  TerepoTpodHbIi.  ONHCHBATE  ATaIlBI
SHEPTreTHYECKOr0 OOMEeHa (TIOATOTOBUTENBHBINA, OCCKICIOPOTHBIH,
KHCJIOPOJHBIA) U CPaBHUBATh UX MEXIy coOOW. XapaKTeph30BaTh
pCaKuu TJIMKOJIU3a, 6po>1<eH1/151, KJIICTOYHOTI'O AbIXaHMs, BBISABJIIATH
MPUYUHHO-CJIICACTBEHHBIC CBA3U MCKAY TI'IMKOJIU30M, KJICTOYHBIM
JIbIXaHueM U cHTe30M MosieKyaAT®. CpaBHuBaTh 3 EKTUBHOCTD

OGECKUCIOPOHOTO WKHUCIOPOAHOTO JTAIoB PackpriBaTh
COoZiep)KaHUE€ TEPMUHOB U TIOHATHI: T€H, TEHETHYECKUU KOJ,
MAaTpUYHBI  CHHTE3, TPAHCKPUIILMUSA, TpaHCIALUSA, KOJOH,
aHTHKOZOH, pubocoMa, IEHTpalbHas JOTMa, MOJICKYISIpHAS
OHOIOTHSL. OnpenensiTb  CBOIICTBA ~ IEHETHYECKOIO0  KoOJa
(TpHUILIETHOCTB, OJTHO3HAYHOCTbD, BBIPOXKIEHHOCTb,
YHUBEPCAIBHOCTD, HENepeKpbIBAEMOCTb, HETIPEPHIBHOCTB).

OnuchIBaTh 3TAIlBl peann3aliy HacJeICTBEHHOW WH(pOpManuu B
kietke. CpaBHUBATh peakluu MaTpu4yHoro cuuresamonexkys PHK u
Oenmka B KieTke PackpriBaTh cojepikaHHE TEPMUHOB U IOHSTHIA:
BHPYC, BUPYCOJIOTHA, Karcum, Oakrepuodar, BUpYC
nmMmyHonedunuta denoBeka (BMY), OHKOTeHHBIE BHPYCHI
XapakTepu3oBaTh BHPYChl Kak HEKJIECTOYHYIO(DOPMY IKU3HH;
OCOOEGHHOCTH  CTPOGHHS M  KHU3HEACATEIBHOCTH  BHUPYCOB.
OnuchiBaTh  JKU3HEHHBI IMKJI BHUPYCOB MMMYHOJE(HIUTA
YeJoBeKa; pasnnyaTh Ha pucyHkax BTM ((Bupyc TabauHO#
Mo3auku), bakreprodar, BUY. O00ocHOBEIBaTh U COOIIONATH MEPHI
NpoQUIaKTUKK ~ paclpoOCTPaHEHUS  BUPYCHBIX  3a0oseBaHMA
(pecrimpaTopHble, KeJyTOYHOKHIIEYHbIE, KICIEBOH 3HIe(aNT,
BUY-nndexuns)

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.
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5.1

JKu3HEHHBINA THKIT
KkieTku. Jlenenue
KJIeTKHU. MHUTO03.
DopMBL
Pa3MHOXKEHUs
OpraHU3MOB.
Meiios.
Ob6pa3zoBanne u
Ppa3BUTHE MOJIOBBIX
KJICTOK.
Omro10TBOpEeHHeE.
WnauBuayansHOe
pasBuTue
OpraHu3MoOB

Ypoxk

5.

KneTtounsi UK, WK KU3HEHHBIA UK KIeTKH. MHTepdaza u MUTO3.
[Ipomeccrr, nportekatomme B wuHTepdasze. Pemmmkanmsa - peaxums
Matpuunoro cunte3a JJTHK. Ctpoenue xpomocom. XpoMOCOMHEIH Habop
- KapuoTun. JIMIJIOWAHBIA ¥ TalUIOMJHBIA XPOMOCOMHBIE HaOOpBHI.
XpoMaTHIBL. uTtonoruyeckue OCHOBBI Pa3MHOXEHUs u
HUHAWBUIYAIBHOTO Pa3sBUTHS OPTaHU3MOB.

Jenenue knerku - muro3. Ctagun mutosa. [Iporeccsl, mpoucxosmue Ha
pa3HBIX CTaAUAX MUTO3a. bronorndyeckuii cMbICI MUTO3A.
ITporpammupyemasi THOETb KISTKH - aIIOITO3.

@opMBI pa3MHOKEHHS OpPTaHW3MOB: OecIojioe W TMOoJIoBOe. Bumer
0ecroyioro pasMHOXKEHHS: JeJICHHE HaJgBOE€, IIOYKOBAaHHE OJHO U
MHOTOKJICTOUHBIX, CIIOPOOOpa30BaHME, BETETATHBHOE pPa3MHOXKEHHUE.
HckyccTBeHHOE KIOHHPOBAaHHE OpPraHM3MOB, €r0 3HAa4yeHHWE Ui
CeJeKIINN.

[onoBoe pa3MHOKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Ctanuu meiiosa. IIporieccsl, mpoucxoasdmue Ha CTaausx Meiiosa.
[ToBenenne xpomocoM B Meiio3e. Kpoccunrosep. bruonorndeckuit cMpica
U 3Ha4eHME MeHo3a.

I'amerorene3 - mporecc 0Opa3oBaHUs MOJOBBIX KIIETOK Y YKHBOTHBIX.
[onoBble keme3pl: CeMEHHUKH M sSHIHMKH. OOpa3oBaHHE M pa3BUTHE
TIOJIOBBIX KJICTOK - TaMeT (CIiepMaTo30u I, SHIEKIeTKa) - ClIepMaToOreHes3
n ooreHe3. OCOOCHHOCTH CTPOEHHS SIHIEKIECTOK W CIEPMAaTO30HIOB.
OmnonorBopenue. [lapreHoreHes.

WnnuBuayansHoe pas3BUTHE (OHTOTeHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorene3). OTambl SMOPHOHAIEHOTO PA3BUTHSA y IMO3BOHOYHBIX
KUBOTHBIX: npobnenue, racTpyJsaLus, OpraHoTreHes.
[ToctamOproHansHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO Pa3BUTHSL:
mpsiMoe, HempsiMoe (IMdnHOYHOE). BimsHMe cpenbl Ha pa3BUTHE
OpraHu3MoB, (haKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKACHHBIE YPOJICTBA.
Poct u pa3Butne pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE
CeMEHH, CTa/INU Pa3BHUTHSL.

JemoHcTpauuu:

Tabmuuer u cxemsel: "®opMmbl pa3MHOXKEHHUsT opraHm3moB", "JIBoitHOe
OIIOJOTBOPEHME Y IIBETKOBBIX pacTeHuil", "BereraTBHOe pa3sMHOXKEHUE
pacrenuit”, "/lenenue xierku Oaktepuid”, "CTpoeHHE MOJIOBBIX KIETOK",
"Ctpoenne xpomocomsl", "Knerounsi umkia", "Permmkauus HHK",
"Muto3", "Meiio3", "IIpsmoe u Hempsimoe pa3zButHe", "I'ameTorenes y
MIIEKOITUTAIOIINX U yesioBeKka", "OCHOBHEIE CTaIUH OHTOreHe3a".
O6opyzmoBaHue: MHUKPOCKOIN, MHKpompemaparsl "CrepMaTo30uabl
miexonuratomero”, "Sineknerka miuekonuratomero”, "Kapuokunes B

PackpbiBaTh copepikaHne TEPMUHOB U MOHATUH: KIETOYHBIN LIUKII,
nHTephaza, pPeayIIHKALUL, XpPOMOCOMa, KapHOTHII, TaIUIOWIHBIH,
JUIUIONIHBI  XPOMOCOMHBI Ha0Op, XpOMAaTHIbl; MHTO3 €ro
cramuu: npodasza, Meradasza, anHadaza, Tenodasza. OnHCHIBATH
JKU3HEHHBIM LUKJI KJIETKH; HEePEeYHCIATh M  XapaKTepH30BaTh
MEepHo/bl KIETOYHOTO IMKJIA, CPaBHUBAaTh HX MEXKAY COOOM.
OnuchiBaTh CTPOCHHE XPOMOCOM, KapHUOTHIIOB OPraHHU3MOB,
CpaBHHMBaThb XPOMOCOMHBIE HaOOpHI KieToK. CpaBHHBATH CTaauU
MHUTO3a. Pa3nmnuare Ha MUKpONpenaparax M PHCYHKax CTaJud
MHUTO3a. PackprIiBaTh OMONOTHYECKUI CMBICT MHTO3a PackprIBaTh
COJIepyKaHNE TEPMHUHOB W TOHATHH: pa3MHO)KEHHE, KIIOH, ITOJIOBBIE
KJIETKH (TaMeTbl), SHIEKIeTKa, CIEepPMaTO30MI, 3WUI0Ta, JIEJICHHE
HaJ[BOE, MTOYKOBAHME, CHOPYJSANMsA, (hparMeHTaIHs, BEreTaTHBHOE
pa3MHOXKEHHE, CEeMEHHOEe pa3MHOXKEHHE, OIbUICHHE, JBOIHOE
OIUIOIOTBOPEHHUE, IIOJIOBBIC JKEJNe3bl, CEMEHHUKH, SHYHHKH,
OIUIOIOTBOpPEHUE (HAapy)KHOE, BHYTpPEHHEE). XapakTepH30BaTh
O0COOCHHOCTH M 3HAa4YeHUE OECIOJIOr0 U IOJIOBOIO CHOCOOOB
Pa3MHOKCHUA. BI)I}ICJ'I}ITL BH/bI 6ecnon0r0 Pa3MHOXKCHUA
BBUSIBIIATH  B3aMMOCBSI3H  MEXIy (GopMaMd H  Crocodamu
pasMHOXEHHUsS, M UX OHOJOTMUECKMM 3HadeHHeM. Brnanets
npuéMaMH BEreTaTUBHOTO Pa3sMHOXEHUS KYJIbTYPHBIX PacTCHHH
(Ha mpuMepe KOMHATHBIX). XapaKTEpU30BaTh IIOJIOBBIC KIICTKU:
SHIEKIJIETKH, CIIEPMATO30HIbl; BBISBISTH OCOOCHHOCTH NXCTPOCHHS
PackpeiBaTh  conepikaHME TEPMHUHOB M TOHSATHH:  MeHo3,
KOHBIOTAIMSl XPOMOCOM, IEPEeKpECT (KPOCCHHIOBEP) XPOMOCOM,
rameThbl. XapaKkTepu30BaTh MeH03 Kak Croco0 KIETOYHOTOIENICHNS;
ONMCBHIBATh MEN03 MO cTaausaM; CpaBHUBATh CTaJauu Meno3a u
MHUTO3a. Pasinuarh Ha pPUCYHKax CTaJuM Meio03a; pacKpbhIBaTh
Omonornyeckoe 3HaueHHe Meiio3a PackpeBaTh conaepikaHHe
TEPMHHOB M TOHSTHUH: TraMeTOreHe3, CIepMaToreHe3, OOTeHe3,
CIEpPMaTO30M, AaKpocOMa, SAWIEKJIEeTKa, IOJSIPHBIE Telblla.
XapakTepu3oBaTh 0COOCHHOCTH TraMeTOTeHe3a Y >KMBOTHBIX M €ro
CTaJMH; TIOJIOBBIE KIJICTKHM >KMBOTHBIX M ONKCBHIBATh HPOLECC HMX
pasButus. CpaBHUBATh criepMaToreHe3 M ooreHes. ONHCHIBATH
OIUIOIOTBOPEHUE, OHOJNIOTMYECKOE 3HAYEHHE OILIOJ0TBOPEHHS
PackpeiBaTh conmepkaHHEe TEPMHHOB M IIOHATHH: OHTOTEHES,
AMOpHUOTEHE3, 3UTOTa, IPOodIIeHne, OJacToMepsl, MOpyJa, OJiacTyia,
GracTorens, ractpyna, Helpyna, OpraHoreHes;
3apOABIIIEBBICIUCTKH:  JKTOJEpMa, Me30JepMa, DHTOJEepPMa;
MOCTAMOPHOHATIBHOE PA3BUTHE: PSIMOE M HETIPSIMOE (JIMUMHOYHOE);
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KIIETKax KOpelika Jyka'", MarHuTHas Mojelb-ammumkanus "Jlenenue
xietkn", moxens JTHK, monmens Metada3HOM XPOMOCOMBL.

meramopdo3, Meracmopa, MHKpPOCHOpPA, MBUIBLIEBOE 3EPHO,
CIIEPMMHM, 3apOABINIEBBIA MEIIOK, [BOHHOE OIUIOJAOTBOPEHHUE.
OmnpenensaTe 3Tanmbl 3MOPHOHAIBPHOTO Pa3BUTHS XOPJIOBBIX HA
CXeMax W Ipenaparax W OMHUCHIBAThH MPOLECCHI, IIPOUCXOAAIINE Ha
KaxgoMm odtame. CpaBHHMBaTh IEPHOIBI OHTOTCHE3a; IIPAMOE H

HempsMOe  (JTMYMHOYHOE)  MOCTAIMOPHOHAIBHOE  pa3BUTHE,
3apoJBIIIM  4YeJOBeKa M JPYrHX  XOpIOBHIX. OOBSACHATH
Ouonoruyeckoe  3HaYeHWE  pa3BUTHA C  Meramopdo3om;
OTpUIATEIbHOE  BJIMSHHE ajKOTroJIsi, HHUKOTHHA W  JPYTUX

TEpaTOreHHBIX (AKTOPOB Ha pa3BUTHE 3apoJbIlIa YeJOBeKa.
OnuceiBaTh MpoIEcC ABOHHOIO OIUIOAOTBOPEHHUS Yy IBETKOBBIX
pacTeHui

Tema 6. HaciaeacrBeHH

OCTb U UBMCHYUBOCTb OPraHU3MOB.

6.1

I'eneTnka — HayKa o
HAaCJIEACTBEHHOCTH
M U3MEHYUBOCTH.
3aKOHOMEPHOCTH
HacJIeJOBaHM
MIPU3HAKOB.
MoHorubdpugHoe
CKpelIrBaHue.
Jurubpuanoe
CKpelIrBaHue.
3aK0HHE3aBUCHMOT0
HacJIeJOBaHMS
MIPU3HAKOB.
CuermieHHoe
HacJIeJOBaHKE
MIPU3HAKOB.
I'enernka moma.
Hacnenosanue
MIPU3HAKOB,
CILIEIJICHHBIX C
IIOJIOM.
N3MeHUYnBOCTD.
Henacnencreennas
H3MEHYHBOCTE.
Hacnencrteennas
H3MEHYHBOCTE.
I'eneTnka yenoBeka

2 Ypox

6.

IIpenmer u 3amaunm reHeTHKH. Mcropus pasBUTHA TeHETHKH. Poib
LUTOJIOTHU U SMOPHOJIOTUH B CTAHOBJICHUU T'€HETUKH. BKiaa poccuiickux
U 3apyOeXHBIX Y4YCHBIX B pAa3BUTHE TEHETHKH. MeTOoJbl T'€HETHUKHU
(rubpumonoruyecKuii, LIUTOTEHETUYECKUH, MOJIEKYIISIPHO-
reHetuueckuil). OCHOBHBIE TeHETHUECKHME TIOHATHA. [ eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3YEMasi B CXEMaxX CKPEIUBAaHU.

3aKOHOMEPHOCTH  HAcJeIOBaHHUA MPU3HAKOB, YCTAHOBICHHbIE [
MenzneneM. MoHOTHOpUAHOE CKpEIIMBaHWE. 3aKOH eIUHO0Opasnst
THOpUIOB TIEPBOTO TIOKOJNEHHs. [IpaBmio JOMUHHMpOBaHMS. 3aKOH
pacienyieHus Npu3HakoB. [ unoresa auctorsl ramet. [lonHoe 1 HenmoIHOe
JOMUHHUPOBAHUE.

JurnOpumHoe CKpeluBaHWe. 3aKoH HE3aBUCHMOTO HacjeIOoBaHUS
NIpU3HAKOB. lluTOreHeTH4YecKkne OCHOBBI JUTHOPUAHOTO CKPELIMBAHMS.
AHanu3upylomee CcKpemuBaHue. VIcmonp3oBaHHE aHATU3UPYIOIIETO
CKpEIIMBaHMUs JUIS OIIPEAEICHHUs TeHOTHIIA 0COOH.

CuennieHHOe HacneqoBaHHe Tmpu3HakoB. PabGora T. Moprana mo
CLEIUICHHOMY HacJIeJOBaHUIO IeHOB. HapylieHue cueruieHus reHOB B
pe3ynbTare KpOCCUHIOBEpa.

XpoMoCcoMHas TEOPHs HACIEICTBEHHOCTH. | €eHeTHUeCKHe KapThl.
I'enetnka mnona. XpoMOCOMHOE oOmpefeneHue mojaa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe U IeTepOraMeTHbIE OpPraHU3MBIL.
HacnenoBaHue npu3HaKoB, CHEIIEHHBIX C ITOJIOM.

W3meHunBocTh.  Buasl  M3MEHUYMBOCTH:  HEHACNIEACTBEHHas U
HaclleACTBEeHHas. Pomb cpenbl B HEHACHEICTBEHHON M3MEHYHMBOCTH.
XapakTepucTuka MOIU(PUKAIMMOHHOW W3MEHYMBOCTH. BapuarmoHHBII
psan W BapuanMoHHas KpuBasg. Hopma peakuum  IpH3HAKA.

PackpbiBaTh conxepkaHWE TEPMHUHOB M HOHATHH: T€H, TCHOM,
TeHOTHI, (EHOTHII, XPOMOCOMBI, aJIeJbHble TeHbl (ayulenn),
TOMO3HMIOTa, TETEPO3MIoTa, JOMHHAHTHBIA MNpU3HAK (TCH),
peLecCHBHBIH pU3HAK (TeH), YnucTas JuHus, Tuopua. [lepeuncnsats
U XapaKTepu3oBaTb METOAbI TCHCTUKU: FI/I6pH}10J'IOFH‘-I€CKI/II7[,
HHTOFCHGTHHCCKHﬁ, MOHCKyHﬂpHOFeHeTH‘ICCKHﬁ; JOMUHAHTHBIC U
peliecCHBHBIC MPU3HAKA PAcTCHUH W KUBOTHBIX. llonb3oBaThbes
TEHeTHYEeCKOH TEPMHHOJOTHEH ¥ CHMBOJMKOW Uil  3alucu
TFCHOTUIINYCCKUX CXEM CKPCIIMBAHUA PaCKpBIBaTB COICPIKAHUEC
TEPMUHOB ¥ IIOHATHIl:  MOHOTMOpPHIHOE  CKpCIIMBAHUE,
(eHOTHNMYECKHE TPYMIBI, THOPHIONIOTHYECKHHA METOJ, YHCTHIC
JIMHUH, IOMUHUPOBaHKHE I'eHOB (IIOJHOE, HETIOJIHOE), pacilerieHHe
B moromcTBe. OmnuchiBaTh  METONWKY  mpoBeneHus [
MeHIeneMonbITOB M0 HW3YYCHHIO HACICJOBAHUS OJHOH Maphl
MPU3HAKOB Y rOpPOXa MOCEBHOT0. PacKpbIBaTh COEPIKaHNE 3aKOHOB
eAnHoOoOpa3usi THOPHUIOB TEPBOIO TOKOJEHMA M  3aKOHA
pacieruieHnsi. OOBICHATh THIIOTE3Y YUCTOTHI FaMeT. 3amichiBaTh
CXeMBl ~ MOHOTMOPHIHOTO  CKpCIIMBaHHs, OOBICHATH  €ro
IUATOJIOTUYECKUE OCHOBBI M PpC€IIaTh TCHCTHUYCCKUE 3adadd Ha
MOHOTHOpHIHOE CKpelBaHne PackpbiBaTh copepkaHne TepMHHOB
W TOHATHH: JAWTMOpHIIHOE CKpEIIMBaHHE, aHAIW3UpYIOLIee
CKpCIIUBaHUEC. OmnuceiBaTh ONBITEI I MeH}IeJ’lﬂ 10 HU3YYCHHIO
HacJeJOBaHMs JIByX Iap IMpPU3HAKOB Yy TOpOXa [OCEBHOTO.
PackpeiBaTh conepkaHHE 3aKOHa HE3aBUCHMOTO HacJeJOBaHMS
npu3HakoB. IIpUMEHSTH MaTeMaTH4YeCKHH pacyeT ¢ IOMOILBIO
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KonnuecTBeHHbIE W KAdeCTBEHHBIC TPH3HAKK W WX HOpPMa PEaKIIHH.
CaoiicTBa MOIM(PUKATTMOHHON N3MEHINBOCTH.

HacnencrBennas, Hiid T€eHOTUIIMYECKAs!, H3MEHYMBOCTE. KoMOMHaTHBHAS
M3MEHYHNBOCTh. Melo3 U TOJIOBOW MMpoIlecC - OCHOBa KOMOMHATHBHOMN
HM3MEHYHNBOCTH. MyTanlnoHHAs W3MEHUYNBOCTh. Kitaccudukanus MyTamuii:
TeHHBIC, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W TPUYUHBI MyTaLUi.
MyrareHHbie (hakTOpbI. 3aKOH TOMOJIOTHUSCKUX PSIOB B HACIIEICTBEHHON
n3menunBocty H.M. BaBuiosa.

BaesinepHast HacIeACTBEHHOCTh U U3MEHUUBOCTb.

I'enetuka yenoBeka. Kapuorumn denoBeka. OCHOBHBIE METOJIbI TEHETHKHU
YyeJIOBEKA:  TI'€HEAJOTrMYECKHMi,  ONM3HELOBLIH, [MTONCHETUUYCCKHM,
OHMOXHUMHUYECKHH, MOJICKYJISIPHO-TEHETHIECKUH. CoBpeMeHHOe
OTIpe/ieIeHre FEeHOTHIIA: ITOJIHOIE€HOMHOE CEKBEHHPOBAHUE,
TCHOTHIIMPOBaHWE, B TOM 4umcie ¢ momompbto [IIIP-ananmza.
Hacnencrsennble 3a00JieBaHMs YelIOBEKa: NeHHBIE O0Je3HH, OOJIE3HH C
HACIICICTBEHHON TIPEAPACIIONIOKEHHOCTRI0, XPOMOCOMHBIE OOJIC3HH.
Comarndeckne © TeHepaTHUBHbIE MyTanui. CTBOJOBBIE KIETKH.
[MpuHIMIBL 310pOBOrO 00pa3a KHU3HH, AUATHOCTHUKH, NPO(QHIAKTUKH W

JICUCHUS TeHETUYECKUX OoJe3Hei. Menuko-TeHeTHIecKoe
KOHCYJIbTUPOBaHUE. 3HaueHue MEIULIMHCKOMN TeHETUKU B
MIPEJOTBPALICHUN U JICUCHUH T€HEeTHYECKHUX 3a00JIeBaHuUi YenoBeka.
JemoHcTpanuu:

Ioptpertst: I'. Menaens, T. Mopras, I'. ne ®pus, C.C. Yersepuxkos, H.B.
Tumoteer-Pecorckmit, H.W. BaBuos.

Tabmuuet w  cxeMbl: "MOHOTHOpPHIHOE CKpEIIMBaHHE M €ro
HUTOTCHETHYeCKass  OCHoOBa', "3akOH  pacuIeIUIeHHsT U €ro
oUTOreHeTHYeckas ocHoBa", "3akoH wmcToThl rametr”, "uruOpumHoe
cKpeuuBaHue", "[luTonoruueckue OCHOBBI UTAOPUITHOTO
ckpemBanus", "Meiio3", "BzaumopeiicTBue ayuIeNBHBIX TE€HOB",
"I'eHeTHueckue KapThl pacTeHUH, )KMBOTHBIX M uenoBeka', "I'eHeTnka
nmosia", "3aKOHOMEPHOCTH HACIEAOBaHUs, CIEIJICHHOTO C TMoJioM",
"KapuoTtunbl dyenoBeka © KUBOTHBIX', "Bumbl u3MeHunBocTH',
"MouduxanronHas usmMeHuuBocTh", "HacnenoBanue pesyc-gakrtopa”,
"I'enetnka rpynmn kpoBu", "MyTanioHHas H3MEHUYHUBOCTB".
O0opynoBaHue: MOAETH-aNILTHKAIMK "MOHOTHOPHIHOE CKpelnBaHue",
"HenomnHoe JIOMHUHHUpOBaHUE", " TuruOpunHOe CKpeuuBaHue",
"Ilepexpect xpomocom", MHKpoOcKon Hu Mukpormpenapar "Jpozodmuia"
(Hopma, MyTanuu (GOpMBI KPBIJIbEB U OKpacku Tena), repbapuit "['opox
rmoceBHOM".

METOJAa MEPEMHOKECHUSI BEPOSATHOCTEH M 3allCh C ITOMOIIBIO
(hEeHOTUIMIECKUX PaIUKaJIOB PACUICIUICHHS IPU3HAKOB Y TOTOMKOB
no (EHOTUIy W TEeHOTHUIly. 3alHChIBaTh CXEMbl JAUTHOPUIHOTO
CKpeILBaHUs, OOBACHATH €r0 LIUTOJOIMYECKHE OCHOBBI HMpelIaTh
TEHETHYECKHE 3a7a4H Ha JUTHOPUAHOE CKpeIluBaHue. PackpbIBaTh
COIEPKAHME TEPMUHOB M IOHATHH: CLEIUICHHOEC HACJICIOBaHUE
NPU3HAKOB, PEKOMOHMHAIINS T€HOB, FTEHETHYECKUE KAPThl XPOMOCOM,
Mopranuzaa. Ha3piBaTb OCHOBHBIE IIOJIOKEHUS XPOMOCOMHOM
TEOpUH HaCJIeACTBEHHOCTH T. MopraHa; pacKkpbeIBaTh COAEp KaHUE
paborsl T. Moprana mo CIEIUICHHOMY HAcJIEJAOBAHUIO T'€HOB H
IPUYMHBl HapyIIeHUs CLEIUIEHUS MEXIy TeHaMH. 3aluCchIBaTh
CXEMBI CKPEUINBAaHMSA TPH CIICIUICHHOM HACJIEIO0BaHWH, OOBSCHATh
NPUYUHB  PEKOMOMHALIMM TEHOB, OMPEACNATh YUCIO TPy
CLEIUICHUsl I'€HOB; pellaTh NeHETUYECKUE 3aaud Ha CLEIUICHHOE
HaclefoBaHue PackpbIBaThb COJAEpXKAHUE TEPMUHOB M TOHSITHIM:
XPOMOCOMHBI ~ HaboOp, ayTOCOMBI, IIOJIOBBIE  XPOMOCOMBI,
TOMOT'AMETHBIN I10JI, TE€TEPOraMETHBIN 0], CLEIUICHHOE C I10JIOM
HacjeJOBaHWe NPH3HAKOB. OOBSICHATH LIUTOJIOTHYECKHE OCHOBBI
XPOMOCOMHOIO MEXaHHM3Ma OINpEIeNeHUs] MoJla Yy pa3Iu4YHbIX
opranu3MoB. CpaBHMBaTh  3aKOHOMEPHOCTH  HAacleJO0BaHMA
IIPU3HAKOB, CLEIUICHHBIX M HE CLEIUICHHBIX CIoJioM. Pemarts
TEHETUYECKUE 3aJa4d Ha HACIEJOBAHUE CLEIUICHHBIX C MOJOM
npu3HakoB PackpblBaThb cOJepKaHUE TEPMHHOB M IIOHATHIL:
HM3MEHUYUBOCTb, HACIEACTBEHHAS U3MEHUYUBOCTD, HEHACJIEICTBEHHAS
N3MEHYHNBOCTh, MOJU(UKAIIMOHHASI N3MEHYMBOCTh, BAPUAIIMOHHBII
psiA, BapHaHTa, BapHaLlMOHHAS KpHBas, IPU3HAK, HOpMA PEaKLUH,
KOJINYECTBEHHbIE M KaueCTBeHHbIe NMpu3Haku. Kiaccupuimposars
BU/Ibl U3MEHYMBOCTH U BBISIBIISITh MX OMOJIOIMYECKUE 0COOEHHOCTH.
[TepeuncnsiTe cBOWCTBA MOIU(PHUKAMOHHOW W3MEHYMBOCTH U
0OBSICHATE €€  3HaueHWe JuId  OpraHu3smMoB.  Pa3nmnyats
KOJIMYECTBEHHbIE M  KAayeCTBEHHbIE  INPU3HAKU;  CTPOUTh
BapHallMOHHBIN Psijl, BApUALIMOHHYIO KPUBYIO, BBIYUCIATE CpEJHEE
3HAaYeHUE MpHU3HaKa PackpblBaTh coAep)kaHHE TEPMUHOB U
MOHATHI:  HACleACTBEHHAas  W3MEHYMBOCTh, KOMOWHATHBHAs
U3MEHYUBOCTh, MYTAallUOHHAs W3MEHYUBOCTb, MYTAaHT, MYTallHH:
TCHHBIC, XPOMOCOMHBIE, T€HOMHBIE; IOIUILUIOUANS, aHECYIJIOUIUs,
MyTareHsl. XapakTepHU30BaTh HACIECACTBEHHYI0 W3MEHUYUBOCTS;
(opMyTHPOBaTH 3aKOH TOMOJIOTHYECKUX PAJOB B HACJIEICTBEHHON
n3menunBoctd H. M. BaBuioBa u OOBSACHATH €ro 3HauYeHHEIIS
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ouonorun u cenekuuu. KiaccudpuuupoBath MyTanuu: TEHHbIE,
XPOMOCOMHBIE, TCHOMHbIE U TPHUBOAUTH MPUMEPHl MYyTALHIA.
OOBSACHATh MPUYMHBI BOBHUKHOBCHHUS MYTAllMd, POJb (PaKTOPOB-
MyTareHoB. CpaBHUBATh BHJIbI MYTallUid; BBISIBIATh MPUYUHBI
HACJICICTBEHHOW HW3MEHYMBOCTH, HCTOYHHKH MYTareHOB B
OKpyXarouieil cpene (KOCBEHHO). XapaKTepHU30BaTh BHESACPHYIO
HACJICJICTBEHHOCTh M HW3MCHYMBOCTH PacKphIBaTh COJCpIKaHHE
TEPMHHOB ¥ TOHSATHIl: KapUOTHIT YeJOBEKa, IUTOrCHETUYCCKHIA
METOJl, TeHEAJIOTHYECKUH METOJ, POAOCIOBHbIC, OIM3HEIOBBIA

MCTONH, HaCJICACTBCHHBIC 0oJIe3Hu: (MOHOFCHHBIC, C
HacJeICTBEHHOM MMpeapacIiojI0KEHHOCThIO, XpOMOCOMHI)Ie),
MEIUKO-TCHCTUYCCKOC KOHCYJIbTUPOBAHUC. Hepe‘II/ICHﬂTb

0COOCHHOCTH M3Y4EHHs T€HETUKH YeI0BeKa; IPUBOAUTD MPUMEPHI
HacJIeICTBEHHBIX 00JIe3HEeH YeoBeKa, XapakTepu30BaTh METOBI UX
npoduIakTHKH; 0OOCHOBBIBATh 3HAYEHHE MEANKO-TCHETHIECKOTO
KOHCYJbTUPOBAaHUS. BBLBIATE M CpaBHMBaTh MEXIy cOOOH
JIOMHUHAHTHBIE M PELIECCUBHBIC NMPU3HAKH deroBeka. COCTaBIATh U
aHAIIM3UPOBATh POJOCIOBHBIE YEIOBEKA.

Tema 7. Cesiek1iusi OpraHusm

oB. OCHOBBI OMOTEXHOJIOTHH.

7.1

Cenekuus Kak HayKa
u npouecc. MeTobl
U TOCTIDKEHUS
CEeJIEKLIUU PaCTCHUI
U )KUBOTHBIX.
BbuoTtexnonorus kak
oTpaciib
MPOU3BO/ICTBA.

21212

Ypok

7.

Cenexuusi Kak Hayka W TMpolecc. 3apoXKIEeHUE CENEKIHH |
noMmectukanusd. Yuenne H.M. BaBuioBa 0 LIEHTpax IPOUCXOXKIEHUS U
MHOT000pa3sust KyJIbTypHBIX pacTeHHi. LIeHTpBl MPOMCXOXKAECHUSI
JIOMAIIIHUX )XKUBOTHBIX. COPT, TOPOAA, IITAMM.

CoBpeMeHHbIE METOAbl CeJIeKUMH. MaccoBblii M WHAMBUAYaJIbHBII
OTOOpBI B CENEKIMHM pacTeHWH M JKUBOTHBIX. OIeHKa 3KcTepbepa.
bnuskoponcTBeHHOEe cKpemMBaHWe - WHOpuaumHr. Ymcras nuHMA.
CkpemMBaHue 4YHCTBIX JHHUH. ['ereposmc, winm rubpuaHas cuia.
Heponcreennoe ckpemyBanue - ayropuanHr. OtnaneHHas rTHOpuan3anus
u ee ycrnexu. VIcKyCCTBEHHBIH MyTareHe3 U IMOJy4eHHE MOIHUIIIOUAOB.
JlOCTIDKEHHS CeNEeKIIUHN PACTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB.
BuotexHomorns Kak oTpacib Npou3BoACTBa. [ eHHas HHXKEeHepHs. DTarbl
co3manus pexomOmHaHTHON [IHK w® TpaHCreHHBIX OpraHM3MOB.
Knerounas wunxeHepus. Kietounsle KyabTypbl. MHUKpPOKIOHAJIBHOE
pa3MHOXeHHEe  pacTeHuid.  KioHMpoBaHME  BBICOKOIPOAYKTHBHBIX
CeNbCKOXO3SHCTBEHHBIX OPTaHM3MOB. OKOJOTMYECKHE M ITHYECKHE
npo6iemsl. 'MO - reHeTHYeCcKH MOIU(DHUIIMPOBAHHBIE OPTaHU3MBI.
JeMoHcTpanuu:

Hoptpers: H.W. Basunos, U.B. Muuypun, I' . Kapneuenko, M.®.

PackpeiBaTh copepxkaHue TEPMHUHOB U IIOHATUH: CEJIEKLMS, COPT,
opoja, ITaMM, JOMECTHKAIWs, WIH OJIOMAIlHUBAaHUE, IEHTPBHI
MHOT000pa3uss M NPOUCXOXKIEHHSA KYJIbTYpHBIX pacTeHWd u
KUBOTHBIX, THOpHUAM3AIMS, MCKYCCTBEHHBII oTOOp. HaspiBarh u
CPaBHMBATh OCHOBHBIE 3TAIIBIPA3BUTHSA ceNeKIMU. V3maraTs yueHue
H. Y. BaBuiioBa o ieHTpax NpOUCXO0KACHUS KyJIbTYPHBIX pACTECHHIA;
pa3nu4aTh LEHTPBI HA KapTe MHUPA, CBA3BIBATBHX MECTOIMOJIOKEHHE
C OuaraMu BO3HMKHOBEHIIPEBHEHIINX IUBUIN3auid. CpaBHUBAThH
COpTa KyIbTYPHBIX PACTEHHH, MOPOJbI JOMAIIHUX KUBOTHBIX U UX
JukuxnpenkoB. OLEHMBaTh pPOJIb  CENEKIHH B OOecTeYeHHH
IPOJIOBOJILCTBEHHOW 0€30MacHOCTH 4eJloBeuecTBa PacKphIBaTh
CONIEp)KaHWE TEPMHHOB W TIOHATHI: MCKYCCTBEHHBIH OTOOD,
MaccoBblii  O0TOOp, MHAMBUIYaJbHBIH  OTOOp,  DKCTEpBED,
OIM3KOPOICTBEHHOE CKPEUIMBAHWE, YHCTasl JHHUS, TETepO3uC,
CKpCIMBAHUE, WCKYCCTBEHHBI  MYyTarcHes,
nonurutonapl. CpaBHUBaTh (OPMBI  HCKYCCTBEHHOTO OTOOpa
(MaccoBOro WM MHOMBHAYaJbHOTO), BHJBl  T'MOpUIM3ALNA
(6TM3KOPOJICTBEHHOW W OTAAJICHHOW), CHOCOOBI  TMOJYYECHHUS

HEPOJACTBECHHOC
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HBaHos.
Tabnumer 1 cxeMsl: kapta "LIeHTpHI MPOMCXOXKICHUS U MHOTOOOpasus

KynbTypHBIX pacteHuit”, "[lopomsr nomamHux xuBOTHBIX", "Copra

KynbTypHBIX pacreHmit", "OtpmameHHas rubpummsanus’, "PaboTer
aKaJeMHKa M.D. HBanosa", "Tomumnongus", "OOBEKTHI
ouorexnonornn",  "KierouHsle  KyJIpTypel W KIOHHpOBaHHE',

"KoHcTpyupoBaHHe U IEPEHOC F'E€HOB, XpOMOCOM".

O6opynoBaHue: MYJSOKH IUIOAOB W KOPHEIUIONOB TUKUX (opM u
KYJBTYpHBIX COPTOB pacTeHuit, repoOapuii "CelbCKOXO03SHCTBEHHBIC
pacteHus".

JlabopaTopHBIC U MPaKTHYECKUE PAOOTHI:

Okckypenst "OCHOBHBIE METOIBI M JOCTIDKCHHS CENCKIH PACTCHHN H
KUBOTHBIX (Ha CCNIEKIMOHHYI0 CTaHIHWIO, IUIEMCHHYI (epmy,
COPTOUCTIBITATENBHBIA YIaCTOK, B TEIUIMIHOE XO3SHCTBO, JIAOOPATOPHUIO
arpOyHHBEPCUTETA WIIM HAYIHOTO LIeHTpa)".

nonuiuionnoB. IIpuBoaWTh MpHUMEPH! TOCTHXKEHUH CENEKINU
pacTeHHIl W JKMBOTHBIX PackpbIBaTh colepkaHHE TEPMUHOB H
TOHSATHI: OunoTexHoIOTHS, KJIETOYHas WHXXEHEPHs,
TeHHASMH)KEHEPUs, KIOHUPOBAaHUE, TPAHCTCHHBIE OPraHU3MBl,
MO (TeHeTHyecKH MOIU(PHUIIMPOBAHHBIE OpPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KakK OTpacib IMPOM3BOACTBA,
OCHOBHBIE JIOCTHKEHUS OMOTEXHOJIOTUH B obnactu
MPOMBIIICHHOCTH,  CEJIBCKOTO  XO3iHCTBAa M MEAWIMHBL
[TepeuncsiTe 1 XapaKTEpPU30BaTh OCHOBHBIE METOBI U JOCTYKEHHS
ounonmxeHepun. OOCYXIaTh IKOJIOTHYECKHE U ITUUECKHE aCTICKThI
HEKOTOPBIX  MCCJICJIOBAHMH B 00JacTM  OMOTEXHOJOTHMH
(KJIIOHMpPOBAHUS, HCKYCCTBEHHOTO OIUIOIOTBOPCHUS,
HalpaBJICHHOT'O H3MCHCHHUA TC€HOMa M CO3JaHUA TpPaHCICHHBIX
OpPTraHU3MOB)

HpaKTI/I‘ICCKI/Ie 3aHATHA

8.

CocTaBUTh U aHAIH3 POAOCIOBHBIX YE€JIOBCKA.

JlabopaTopHbIe 3aHATHS

9.

"U3yueHne KaTaJUTHYECKOH aKTHBHOCTH (EpPMEHTOB (Ha IpUMepe
aMuIIa3bl WK KaTajasbl)".

"U3yueHne CTPOCHHUS KIETOK pPACTEHHUH, >XKHBOTHBIX M OakTepuil mMox
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIpENaparax 1 UX onucanue".
"Habmonenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpoTnpenaparax".

"N3y4yeHne cTpoeHus TOJOBBIX KJIETOK HAa TOTOBBIX MUKpOTpenaparax'.
"U3yueHne  pe3yabTaTOB  MOHOTHOPHIHOTO W JUTHOPHAHOTO
CKpeIIMBaHus y Ipo30(UIIbl Ha TOTOBBIX MUKpOIIpenapaTax".
"N3y4yenue MOAU(DUKAITIOHHOM W3MEHUHMBOCTH,
BapHAIlMOHHOTO Ps/ia ¥ BapUAI[MOHHOMN KpUBOH'".

"AHanmu3 MyTalui y Apo30(UIIsl Ha TOTOBBIX MHKpOIIpemaparax".

HOCTPOCHHE

Tema 8. DBoJTIOIIHOHHAA ONOJIOTHA.

8.1 | DBomrouus u
METOMBI €€
n3zyuenus. Ucropus
pa3BUTHA
MIpeCTaBICHNHN 00
3BOJIIOIMH. Bu:
KpUTEPUU U
CTPYKTYpa.

2

Ypoxk

10.

[Ipearnoceiky BO3HUKHOBEHNUS SBOJIIOLMOHHON TEOPHUH. DBOIIOLMOHHAS
TEOpHsl M ee MECTO B OHoylorHH. BimsiHue 5BOJIOIMOHHON TeopHu Ha
pa3BuUTHE OMOJNIOTUH U APYTHX HAYK.

CaugerenbcTBa 3BoOLMH. [laeoHTONOINYECKHE: TTOCIEIOBATEIHHOCTD
MOSIBJIGHUST BWJIOB B TAJICOHTOJOTMYECKOW JIETONMCH, II€PEXO/HbIC
¢opmel. broreorpagudeckue: cxoacTtBo M pasznmuue ¢ayH u iop

PackpbiBaTh cofepaKaHHE TEPMUHOB M MOHATHI: 3BOIIOLMSA,
nepexoHble (OPMBI, (HUIOTEHETHUECKHUE PS/BI, BHIBI-DHAEMHKH,
BUABI-PECJIIMKTEI, 3aKOH 3apOJAbIIIIEBOTO CXO/ICTBA, OMOreHEeTHYECKHUI
3aKOH, 'OMOJIOTUYHBIC W AHAJIOTUYHBIC OpPraHbl, PYAUMECHTAPHBIC
OpraHbl, aTaBU3Mbl. llepeunciAiTh OCHOBHBIE JTalbl Pa3BUTHUSA
SBOJIIOLIMOHHOW ~ TeopuH.  XapakTepu3oBaTb  CBUAETEILCTBA
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IMomymnsiiust kKak Kax
3JIEMEHTapHAas
€AMHHLIA BHIA.
JBrxyiue cuisl
(3memeHTapHBIE
(bakxTopsI)
IBOJIIOIHH.

MaTepHKOB U OCTPOBOB.

OMOpHOTIOTHYECKHE: CXOACTBA U PAa3MU4Uusl SMOPHOHOB Pa3HBIX BHIOB
MIO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
aHaJOTUYHble, PYAUMEHTApPHbIE OpraHbl, aTaBU3MbBL. MOJIEKYJSIpPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACIICIICTBEHHOCTH M OCHOBHBIX
METabOJIMUECKHX ITyTeH y BCEX OPraHU3MOB.

OpomonronHass teopusi Y. JlapBuHa. Ilpennochbulkn BO3HUKHOBEHUS
JapBUHU3MA. JIBWKymme CHIBl 3BOMIONMHM BUAOB 10 JlapBuHY
(m30BITOYUHOE ~ pa3sMHOXKEHHE TPH  OTPAHWYCHHOCTH  PECYpCOB,
HeompeNesieHHas: ~ WU3MEHYMBOCTb, OOpp0da 32  CYIIECTBOBaHME,
€CTECTBCHHEIN 0TOOD).

Cuntetnueckas Teopus 3oronud (CTD) 1 ee OCHOBHBIC TIOJI0KEHUSI.
MuxkpoaBomonust. [Tomysiinus kak eJUHULA BUIA U SBOJIIOIHH.
JBwxymue cuibl  ((akTophl) DBONIOLNMH  BUJIOB B  IPHPOAE.
MyTanuoHHBIH ~ Tpomecc W KOMOMHAaTHBHAasT ~ M3MEHYHBOCTD.
[MomynsnuoHHbIE BOJHBI U Apeiid reHoB. M3omsamus u MUrparms.

IBOJIIOIIVH: MAJICOHTOJIOTUIECKUE, ouoreorpaduueckue,
SMOpPHOIIOTHYECKHE, CPaBHUTEILHO aHATOMHMYECKHE,
MoJIeKyJsipHOOnoXuMudeckue. IIpuBoaUTs MpUMephl MEePEeXOIHbBIX
¢dopM OpraHm3MoB, (HUIOT€HETHUECKHX psioB. [IpuBoanThH
(GOpMYyTHPOBKH 3aKOHOB OHOTEHETHYECKOTO W 3apOJBIIIEBOTO
cxoncTBa PackpeiBaTh copepikaHHEe TEPMUHOB U MOHSITHH:
CHUCTEMAaTHKa, €CTECTBEHHBIH M  HCKYCCTBEHHBIH  0TOOD.
XapaKkTepu30BaTh OCHOBHBIE HBOJIOLHOHHBIE UAEH, KOHLEIIUN U
TEOpUHU; CPABHUBATH B3IIIs1AbI HA BUA U 3Boronnio K. JIunnes, XK.b.
Jlamapka, Y. HapBuna. OueHuBath Bknaj JIMHHes B pa3BUTHE
CHCTEMaTHKH U OOBSICHATH IPUHIMINBI OMHAPHON HOMEHKIATYPHI.
XapakTepu3oBaThb COJEpKAHME M 3HAYEHHE DBONIOLMOHHON
koHueniuu XK. b. Jlamapka. OueHuBaTh €CTECTBEHHO-HAyYHBIE U
COLIMAIBHO-?)KOHOMUYECKHE MPENOCHIIKI BO3HUKHOBEHUS
3BOoMOLIMOHHON Teopun Y. [lapBuHa. PackpeiBaTh conepkaHue
9BOJIIOLMOHHOM Teopun Y. JlapBHHA; CpaBHUBATh HEONPEIEIEHHYIO
U OIpeAesIEHHYI0 U3MEHYUBOCTh, €CTECTBEHHBIM U UCKYCCTBEHHBIN
ot60p, hopMbI OOPHOHI 3a cymiecTBOBaHKE. OMUCHIBATH MOJIOKCHIUS
cHUHTeTHYECKOH Teopuu dBorormu (CTI) u 0OBSICHSTE €€ 3HaUCHHE
Juisi Ouonorun PackpwiBaTh conep)kaHWEe TEPMHHOB W TTOHSTHM:
MHUKPOABOJIONMSA, BHJ, KPUTEPUM BHIA, apeas, MOy,
reHo()OoHA, MyTanud, KOMOMHAIIMNA T€HOB. XapaKTepu30BaTh BH[
KaKk OCHOBHYIO CHCTEMAaTHUECKyI0 EAWHHUIly M IEJOCTHYIO
OMONIOTHYECKYI0 ~ CHUCTeMy.  BbImenarte  KpuUTepuH  BUAA
(Mopdorornyeckui, (hu3HoIOTHYECKUH, OMOXUMHUYECKUIH,
TeHETUYECKUH, HKOJOTUYECKUH, reorpadMueckuil) M TNPUMEHAThH
KPUTEpPUH IS ONUCAHMUSA KOHKPETHBIX BHIOB. XapaKTepHU30BaTh
MOMYJSAIUIO KAaK CTPYKTYPHYIO €IUHMIy BHIa U OSBOJIOIUH.
OnuceiBaTh MOMYJALUI0 IO OCHOBHBIM IOKa3aTeIsIM: COCTaB,
CTpyKTypa PackpeiBaTh cojepaHUE€ TEPMUHOB M  IIOHATHIL:
KOMOWHATHBHAS M3MEHUYMBOCTh, MyTallu{, MyTaI[HOHHEIH Ipoliecc,
MOMYJIAIUOHHBIE BOJHBI, Apel( T'eHOB, H3OJSINS, MUTPALHH.
XapakTepHu3oBaTh JJIEMEHTApHbIE (axTopsI IBOJIIOLMH:
MYTaIlMOHHBIII  TIpomecc,  KOMOWHATHBHAS  HW3MEHYHMBOCTb,
MOMYJIAUOHHBIE BOJHBI, Jpei] TeHOB, W30S, MHUIPALHSL.
VYcranaBnuBaTh MIPUYNHHOCIIEICTBEHHBIE CBSI3U MEXTY
MEXaHU3MOM M  pe3yiabTaTOM  JCWCTBUS  JBIKYIIUX  CHII
(ameMeHTapHbIX (HaKTOPOB) IBOJIOIUH.
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8.2 | EctecTBeHHBII 2 Ypox

0160p 1 ero GopMEL. 11. | EcrecTtBeHHblli 0TOOp - HampaBisitomuii ¢akTop 3Bomronuu. Dopmbl
PesynbTats!
€CTECTBEHHOI'0 0TOOpa.
9BOJTIOLUH:
ITpucniocoOneHHOCT OPraHU3MOB KaK Pe3yNbTaT 3BOMOLUH. [Ipumeps
MPUCTIOCOOIEHHOCTh 6 N A
OPTAHH3MOB H MIPUCTIOCOOIEHNH Yy OpraHn3MoB. ApoMop(h03bl X HAHO-aJANTALNH.
BUI00GPA30BaHKE. Bun wu BupgooOpasoBanue. Kpurepum Buga. OcHoOBHBIE (QOpMBI
Hanpasnenus u BUJI000pa30BaHus: Ieorpadu4ecKoe, IKOJIOIHUECKOE.
nyTH Maxkpossomonust. @opmbl 3BoIMIONNHN: (QUIIETHIECKas, IUBEPrEHTHAS,
MaKpO3BOJIIOLUH KOHBEpreHTHas1, mapayienbHas. HeoOpaTuMocTh 3BOJIONNH.
Ipoucxoxnenue oT HeCIeIHAIN3UPOBAHHBIX NPE/IKOB.
[Iporpeccupyromas cnenuanuzanys. AqanTuBHAs paauaLus.
JeMoHcTpamuu:

optpetsr: K. Jlunneit, XK.b. Jlamapk, Y. Hapeun, B.O. KoBanesckui,
K.M. Bap, 2. I'ekkenb, @. Mromnep, A.H. CesepLos.

Tabmuuer w cxembl: "Pa3BuTHe OpraHmYecKoro wmmpa Ha 3emie",
"3apoapM TO3BOHOYHBIX KHUBOTHBIX", "Apxeontepukc", "DopMsl
60pbOBI 3a cymecTBoBanue", "EctecTBeHHbI 0TOOP", "MHOr000Opasue
coptoB pacteHuit", "MHoroo6pasue mopon >xuBoTHEIX", "[lomymsrum”,
"MyrtaiuoHHas u3MeHYHBOCTh", "Apomopdossr”, "Mauoamanrtanuu",
"O6mrast aerenepanus”, "JIBmwkymue cuisl 3Bomtonun”, "Kapra-cxema
Mapmpyta mytemectBus Y. [lapsuna", "Bopnba 3a cymectBoBaHme",
"[IpucriocoOIeHHOCTh OpraHu3MoB", "T'eorpadrueckoe
BHA000Opa3oBanue", "IKosorunueckoe BUA00OpasoBaHue" .
OOopynoBaHue: KOJUISKIHSI HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPacKH,
Habop TWIOJOB W ceMsH, Koiutekuus "[lpuMmepsl  3ammMTHBIX
MIpUCHOCOOTIEHNH y JKUBOTHBIX", Mojenb "OCHOBHBIE HalpaBICHUSI
spomoru", oOvemMHas Mojens "CTpoeHHe TONOBHOTO — Mo3ra
MO3BOHOYHBIX".

Buoreorpaduueckas kapra Mupa, Kowtekuus "®OpMBI COXPaHHOCTH
HCKOMAeMbIX JKUBOTHBIX M pacTeHui", Mojens anmiukanus "llepekpect
xpomocoM", BiaxkHble npenapartbl "Pa3zButue Hacexomoro", "Pa3Burue
nsarymku”, Mukponpenapar "/lposoduna" (Hopma, MyTanuu (OPMEI
KPBUTEEB U OKPACKH TEJA).

PackpeiBaTh conepkaHHEe TEPMHUHOB M TIOHATHIl: €CTECTBEHHBIN
oTOop, 0oph0a 3a cymecTBoBaHke. ONUCHIBATE MEXaHHU3M JICHCTBUS
€CTECTBEHHOT0 0TOOpa. XapaKTepH30BaTh (POPMBI ECTECTBEHHOTO
oTOopa (ABWXKYIIMHA, CTAOWIMBHPYIOUINY, AM3PYNTUBHBIN) U
CpaBHMBaThb HMX MEXIy coboil. Xapaktepu3oBarb OoprOy 3a
CyIIECTBOBAHME W  CpaBHUBATh €€ BHIBI  (MEXBHIOBaS,
BHYTPHBHIOBasg, Oopbba ¢ HEOIArONPHUATHBIMU (aKTOpaMu
BHEIIHEH cpefpl) PackpbiBaTh copep)kaHne TEPMHHOB U MTOHSATHH:
MPUCTIOCOOIEHHOCTD, TOKPOBUTEIBCTBEHHAS M ITPEAOCTEPErarommas
OKpacka, MacKHpOBKa, BHAooOpa3oBaHme. ONHCHIBATH MEXaHWU3M
BO3HHKHOBEHHS IPUCIOCOOJIEHHH Yy OpraHu3MOB. BBIABIATH 1O
N300paKeHHUsIM, Ha OKMBBIX M (PUKCUPOBAaHHBIX Npernaparax
MPUMEPHI IPUCIIOCOOICHHOCTH PACTEHUH U )KUBOTHBIX K YCIIOBHSAM
cpenbl OOMTaHMSA, TOKA3bIBATh OTHOCHUTEIBHYIO LIEIECO00pPa3HOCTh
npucrnocoOneHnid. XapakTepu3oBaTh CIOCOOBI U MEXaHU3MBI
BU/I000pa30BaHus; ONMCHIBATH W CPaBHUBATh OCHOBHBIE (DOPMBI
9KOJIOTUYECKOTO U reorpauuecKoro BH1000pa30BaHUsA
PackpeiBaTh conep:kaHUE TEPMUHOB U TOHATUN: MaKpO3BOJIOLUA,
¢unorenes, Ouonmoruueckuii mporpecc U perpecc, apomopdos,
uanoafanTanys, oOmas JAereHepanus, aJanTHBHAs pagHalys.
XapakTtepuzoBaTth (GopMbl 3BOIMIONMH. BBLIBIATE apoMopdo3sl H
WAMOANaNTallMd y pacTeHWid W KUBOTHBIX. CpaBHUBATh
Ouosornyeckuii mporpecc 1 OMOJIOTHYECKUH perpecc, apoMopdos,
WIN0AIANTAINI0 U OOIIy0 AereHepannio. BEISBISATE B3aMMOCBS3H
MCXKIY NOYyTIMH W HalpaBJICHUAMU ISBOJIOLOHUU Yy paCTeHI/II‘/'I u
JKHUBOTHBIX

Tema 9. Bo3HuKHOBeHHe H pa3BUTHE JKM3HH HA 3emJie.

9.1 | Ucropus xU3HU HA 2 Ypoxk

3emiie ¥ METObI €€ 12
A3YyYEHUS.
T'unoressl

IIOHayT{HI)Ie IPEACTABIICHUA O 3apOKIACHUUN KU3HU. HaquBIG THUIIOTEC3bI
BO3HUKHOBEHMS KU3HH Ha 3eMJie: aOUOTreHe3 U MaHCIIEpMUsl. XumMmuaeckast
OBOJIIOI M. AOHOreHHBII CHUHTC3 OpraHU4Y€CKUX BCIICCTB us3

PaCKpBIBaTB COACPKAHUE TCPMUHOB H MOHSATHUH: KpE€arnuoHn3M,
a61/10reHe3, BUTAJIM3M, HaHCEpMUH, 6I/IOH033, KoOalepBarhl,
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TIPOUCXOKACHUS
KI3HH Ha 3emIe.
OCHOBHBIE TaITBI
IBOITIOIIH
OpTaHUYIECKOTO
Mupa Ha 3emie,
Pa3BUTHE KHU3HU TI0
9paM U MEPUOJIaM.
CoBpemeHHast
cucreMa
OpPraHUYeCKOTO
MHpa. DBOIIONHNSA
YenoBeKa
(aHTpOTOTEHE3).
JBrKy1ue cuisl
(paxTopsr)
aHTPOIIOTEHE3a.
OCHOBHbBIE CTa/INH
SBOJIIOLUH
YeJIoBeKa.
Yenoseueckue pacsl
U IPUPOJHBIE
ananrTalnuu
YeNoBeKa.

HEOPraHMYECKUX. OJKCHEPHMEHTAIBHOE IOATBEPKICHUE XHMUYECKOH
sBomonuy. HauanpHble 3Tanbl OMOMOTMYECKOW 3BOMIONMHU. | Hmoresa
PHK-mupa. ®@opmupoBanue MeOpaHHBIX CTPYKTYP W BO3HHKHOBEHHE
nporokneTkd. [lepBele kmetkm u ux 3Bomoonus. PopmupoBaHHe
OCHOBHBIX TPYIIII KHBBIX OPTaHU3MOB.

PasBurue xu3HE Ha 3eMiie 1o 3paMm u niepronam. Katapxeit. Apxeiickas u
nporepo3oiickas 3pbl. [laneo3olickas spa u ee neproabl: KeMOPHUHCKHH,
OPJAOBHUKCKHH, CUITypUMCKNI, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUMN.
Me3030lcKasi 3pa U €€ MEPUOIbl: TPUACOBBIHI, FOPCKUMA, MEIOBOM.
KaitHo30lickast 3pa M ee Mepuobl: IaJCOreHOBBIN, HEOreHOBBIH,
AHTPOIOTCHOBBIH.

XapakTepuCTHKa KIMMaTa M TEOJOTMYecKuXx ImpomeccoB. OCHOBHBIE
9Tambl 3BOJIONMH PACTHTEIHFHOTO W JKHBOTHOTO MHpa. Apomopdossl y
pacTeHuii ¥ )KuBOTHBIX. [losiBIIEHHE, pacBET M BBIMUPAHNE TPYIIIT )KUBBIX
OpPraHU3MOB.

CucremMa OpraHM4ecKOro MHpa Kak OTpakeHue 3BONonHH. OCHOBHBIC
CHCTEeMaTHYECKHE TPYIIIBl OPraHU3MOB.

OBomonus  yenoBeka.  AHTpoOHoJiorus Kak Hayka. Pa3Burtue
MIPECTaBICHUNH O NPOUCXOXKACHUH dYeloBeka. MeToabl H3y4eHUs
aHTporioreHe3a. CxoxcTBa M pasziaMyUs dYelOBEKa U JKUBOTHBIX.
CucTteMaTHueckoe MOoJ0KEHHE YelI0oBeKa.

Hewxymue cunbl  (dakTopbl) aHTpomoreHeza. HacnencrBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOLIeCTBEHHBIH 00pa3 JKH3HH,
W3TOTOBJIICHHE OPYIUH TPYAa, MBIIIUICHNE, PEUb.

OCHOBHBIE CTAaJUM W BETBH D5BOJIOIMH YEJIOBEKA: AaBCTPAIONHUTEKH,
UYenosek ymelnblil, UenoBek npsMoxoasiuii, YeaoBek HeaHAepTalIbCKUA,
UYenoBek pa3ymHblif. Haxomkum  HMCKOMaeMbIX  OCTaTKOB,  BpeMs
CYIIECTBOBaHMUS, 00JACTh PACIpPOCTPAHEHHUsS,, OOBEM TOJOBHOTO MO3ra,
00pa3 )KnU3HH, OpyIHsL.

YenoBeueckne pacbl. OCHOBHBIE OOJbBIIME pachl: E€BPOINECOHMIHAS
(eBpazwmiickas), HETPO-aBCTpaionIHAs (IKBATOpUAIbHAS ), MOHTOJIOWIHAS
(aszmaTcko-aMepuKaHcKas). UepTsl MPUCTIOCOOIEHHOCTH MPEACTABUTENEH
YeJI0BEYECKHX pac K YCIOBHAM CYIIECTBOBaHUS. EMMHCTBO YeI0BEYECKUX
pac. Kpuruka pacusma.

JeMmoHcTpanuu:

Hoptpetsr: ®@. Peau, JI. ITacrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabaune!l u cxemsl: "Bo3uukHoBenue ConHeuHo cucreMsl”, "Pa3Burne
opranundeckoro mupa'", "PacturenbHas xnetka", "JKuBoTHas kuerka",
"[IpokapuoTnyeckas kiuerka", "CoBpeMeHHas CUCTEMa OPraHHMYECKOro
mupa", "CpaBHeHHE aHATOMHUYECKHX UYEPT CTPOCHHUS 4YelOBeKa U
4esroBekooOpasHbeix 00e3bsiH", "OCHOBHBIE MeCTa TAICOHTOIOTHYECKUX

MPOOHMOHTEI, CUMOMOTEHE3. XapaKTepH30BaTh METOAbI H3yYCHUS
UCTOpHUIEecKoTo mponuroro 3emiu. [lepednciasTe OCHOBHBIC 3TAIbI
XMUMUYECKOM 1 OHOIOTHYecKoil 3Boonun. 3naraTe conepkaHue
TUIOTE3 W TEOpUH  BO3HUKHOBEHHS] JKM3HM Ha  3emiie
(kpeamoHu3Ma, CaMOTIPOU3BOIBHOTO 3aPOXKICHHS (CIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa). OnuceiBats akcniepumenTsI C.
Mumnepa u I'. FOpu 1o moiydeHHIo OpraHMYECKHX BEILIECTB U3
HEOPTaHMYECKUX MyTEM aOMOTeHHOro CHHTe3a PacKprIBaTh
coJlepKaHNe TEPMUHOB M IOHATHI: H0H, 3pa, IEPHOI, apoMOP(O3EI,
WAMOaNanTaluyd. 3HATh MOCJIEN0BAaTeIbHOCTh JOHOB: KaTapxew,
apxeii, mpoTepo3oi, (aHepo30i; Ip: apXxeickas, MPOTEePO30iicKas,
rajco30icKas, Me3030¥cKad, KalHO30MCcKas; MEPUOJOB:
KeMOpHIiCKuii, OPAOBHUKCKUH, CUITypUICKUH, JICBOHCKUH,
KaMEHHOYTOJIbHBIA, MEPMCKUIl, TPUACOBBIN, HOPCKUM, MEJIOBO,
[aJIEOT€HOBBII U HEOT€HOBBIM, aHTPOIIOT€HOBBIHN. XapaKTepu30BaTh
OCHOBHBIC COOBITHS B Pa3BHTHH OPTaHUYECKOTO MHpa IO dpaM H
nepuojiaM  TeoJIOTUYECKOW  HCTOpPUH; dTambl  Pa3BUTHUS
PAaCTUTENBHOTO M JKMBOTHOTO MHpa. BbIIEnUTh IJ1aBHBIE
apoMop(o3bl pacTeHU W >KUBOTHBIX. CpaBHUBATh MEXIy COOOM
MPEICTaBUTENICH CUCTEMATUYECKUX TPYII OPTraHU3MOB, BBISBISATH
YepThl YCJIOKHEHHUS M IMPHUCIIOCOOJCHHOCTH K YCIOBUSAM IKH3HU
PackpbiBaTh conxep)kaHMe TEPMHHOB M TIOHSATUM: CHCTEMAaTHKa,
WCKYCCTBEHHAas] M €CTeCTBEHHas Kiaccupukanus, OuHapHas
HOMEHKJIaTypa, TMPUHIUI HEPAPXUYHOCTH. XapaKTepu30BaTh
COBPEMEHHYIO CHUCTEMY OpraHuueckoro wmupa PackpbiBaTh
co/iep >KaHUe TEPMUHOB M MOHSATHI: aHTPOIOJOTHSI, AaHTPOIIOTE€HES,
gyenoBek pasymubiii (Homo sapiens), mpsMOXOXIEHHE, BTOpas
CUTHaNIbHAs cucTema. [lepedncnsaTh 3a7a4ud aHTPOIOJIOTHH, ITATIbI
CTAHOBJIEHUS M PA3BUTHUSA MPEACTABICHUN O NPOUCXOXKIECHUU
yenoBeka. M3marate ocHOBHbIE nonoxenus teopuun Y. JlapBuHa,
KPUTHYECKH OIICHUBATh HEHAYYHYIO WH(POPMAIHIO 0
MIPOUCXOXKACHUN 4YeJIOBEKa. 3HATh CUCTEMATHUYECKOE MOJIOKEHUE
Buaa Homo sapiens, mepeqnciars ero Mop(hooro-aHaTOMHYECKUE
NMpU3HAKW PAa3HOTO YpOBHA (TUM, KJIacc, OTpsSA H  JIp.).
VYcraHaBnMBaTh 4epThl CXOACTBA W Ppa3IMUMil yeloBeKa U
KUBOTHBIX. OOBSICHATH U OIICHUBATh 3HAYCHUE HAYYHBIX 3HAHUH O
MIPOUCXOXICHUN YeJIOBEKA JIJIsl TOHUMaHUsI MECTa U POJI YeJIOBEeKa
B Impupone PackpeiBaTh coaep)KaHHE TEPMUHOB M IIOHSATHIL:
(GakTOpBl aHTPONOTeHe3a, TIPYIIOBOE COTPYIHHYCCTBO, pPEUb,
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HaxXOJIOK TPEIKOB COBpeMeHHOro denoBeka", "JlpeBHeimme mromu",
"Npesuue moaun", "IlepBrrie coBpeMenHsie moan", "HemoBedeckne pacs'”.
ObopynoBanme: Mmymspku — "llpomcxoxaeHme — demoBeka" — (OrOCTBHI
aBCTPAIONHNTEKA, MMTEKAHTPOIIA, HEAaHAEPTaIbIla, KPOMaHbOHIIA), CICITKU
WK N300paXCHNSI KAMEHHBIX OPYAWH MEepPBOOBITHOTO YelloBeKa (KaMHH-
qommepsl, pyOmna, ckpebia), TeoOXpOoHOIOTHIecKas TabInIa, KOJICKITHIS
"®opMBI COXPAaHHOCTH UCKOIIAEMBbIX KUBOTHBIX M PAaCTCHUH".

OpyAWiiHas JAESITeNLHOCTh, TOIUMOpPGU3M. XapaKTepu3oBaTh
IBIDKYIIHE CHIIBI ((PaKTOPBI) aHTPOIOTEHe3a: OHOJOTHYECKHE U
coLMaJbHBIE, CpaBHMBaTh MX MeXxay coboii PackpbiBath
COJICp)KaHWE TEPMHMHOB M TIOHATHH: aBCTPAJIONUTEK, YeEJIOBEK
YMEJbIH, YeNOBEK MPSIMOXOSIINNA, HeaHJepTalel, KPOMaHbOHEII,
HEOJINTHYECKast PpeBOITIOIHA, NIepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPaBHHBATh MEXIy cOOOW OCHOBHBIE CTaJlUH
SBOMIOLMM  YEJIOBEKAa: XPOHOJOTMYECKHI  BO3pacT, apeai
pacnpocTpaHeHus1, 00BEM TOIIOBHOTO MO3Ta, 00pa3 KU3HH U OPYIAHS
Tpyna PackpbeiBaTh cojepkaHWe TEPMHUHOB W TOHSTHIL: pachl,
pacoreses, COLMAIJaPBUHU3M, pacusm, METHUCALHSL.
XapakTepu3oBaTh M CpPaBHUBATH NPEICTABUTEICH UYEIOBEUECCKUX
pac, paCKpbIBaTh NPUIUHBI U MEXaHU3MbI PaCOIrc¢HE3a, NEPECUNCIIATH
U TIPUBOJUTH IIPUMEPHI IPUCTIOCOOICHHOCTH YeJIOBEeKa K YCIOBUAM
Cpembl, TPUMEpPHl IPHUCHOCOOMTENPHOTO 3HAYCHMS PacOBBIX
npu3HakoB. /loka3eiBaTh eqMHCTBO BHAa Homo sapiens, Hay4dHyrO
HECOCTOSTEJIBHOCTh ~ PAacOBBIX  TEOpUM, UACH  COLUAIBHOIO
JApBUHU3MA U pacu3Ma

Tema

10. OpranusMsbl ¥ OKpYKa0UIas cpeaa.

10.

JKOIOTHA KaK
Hayka. Cpenbl
oOuTaHusa u
9KOJIOTUYECKHE
(baxTopsl.
AOuotnueckue
(baxTopsl.
buornueckue
(bakTOpHI.
JKOIOTHYECKHE
XapaKTePUCTHKH
BHJA U TIOMYJISIHH

2

Ypok

13. | Dkosjorusi kak Hayka. 3ajadd MW pasfeibl dkosorud. Merojpl | PackpbiBaTh cojiepaHue TEPMUHOB M IOHSTHIA: SKOJIOTHSL, ITOJIEBbIC
9KOJIOTUYECKMX  HCCIEJOBaHMH.  OKOJOTMYECKOE  MHPOBO33PEHHE | HAOJIOAEHMS, SKCIEPHUMEHTHI, MOHHUTOPHHI OKPYXaIOIIeH cpensl,
COBPEMEHHOTO YEJIOBEKA. MO/JIETIMPOBaHNE, 3KOJIOTHYECKOE MHpPOBO33peHue. llepeuncnsrs
Cpensl  obuTaHMA  OpraHM3MOB:  BOJHAs, HAa3eMHO-BO3MYIIHAS, | 3aJa4M OSKOJIOTHH, €€ pa3feNbl U CBA3M C APYTUMH HayKaMH.

MIOYBEHHAs, BHYTPHOPTaHU3MEHHASI.
Oxonornueckue ¢aktopsl. Kitaccndukanus sxogornyeckux (GpakTopos:

abuoTnyeckue, OuoTH4YeckHe M AHTPOIIOTCHHBIE. HeiictBue
9KOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBbI.

Abnotnueckne  (QakTOphI: CBET,  TeMIepaTrypa,  BIXHOCTb.
®doromnepuomusm.  [IpucrnocoOieHnss  OpraHu3MOB K JICHCTBHIO
abuoTtnyeckux (pakTopoB. buonoruueckre puTMBI.

bruornueckne  ¢daktopel. Buapl  OMOTHYECKMX — B3aMMOJICHCTBHIA:
KOHKYpPEHIUS, XHMIIHUYECTBO, cMMOMO3 u ero ¢Qopmsl. I[lapaszutnsm,
KOoTIeparnus, MYTYaJm3M, KOMMEHCAIH3M (KBapTHUPAHCTBO,

HaXJeOHMYECTBO). AMEHCANIN3M, HEUTpAIH3M. 3HAuCHHE OMOTHYCCKHX
B3aMMOJICHCTBHI Il CYIIECTBOBAHUS OPraHW3MOB B HPHUPOJIHBIX
€000I1IeCTBaX.

9KOJ’[OFI/I'—I€CKHC XapaKTepI/ICTI/IKI/I l'lOHyJ'IHHI/II/I. OCHOBHI:.IG II0Ka3aTein

XapakTtepu30BaTh ~ METOOBl  JKOJOTHYECKHX  HCCIENOBaHUI
PackprIBaTh copepkaHHe TEPMHUHOB W IOHATHH: cpela OOWTaHWUS,
9KOJIOTHUECKHE (baxTopsl, OMOJIOTUYECKHIA ONTUMYM,

OrpaHMYMBaIOIIKI (IMMUTHpYIOIHH) (akTop. XapakTepu3oBaTh
YCIOBUSL cpel OOWTaHMS OPraHM3MOB; KIAacCH(HUIMPOBATH W

XapaKTepU30BaTh  OJKOJOTHYECKHE  (AKTOPhI:  aOHOTHUYECKHUE,
OMOTHYECKHE U AHTPOTIOTCHHEIE. OnuceiBaTh  JIEHCTBUE
9KOJIOTHYECKUX (PaKTOPOB Ha OpraHU3MEBL. XapaKTepHU30BaTh

O0COOCHHOCTH CTPOEHHMS W JKWU3HENEATENIbHOCTH pAacTeHHH |
KUBOTHBIX Ppa3HBIX cpel oOuTaHus PackpeiBaTe cojaepikaHHe
TEpPMHHOB M TOHATHI: abuoTnyeckue (GakTopbl, POTONEPHOAN3M,
Ouonorudyeckue PpUTMBL.  AHAJIM3MpOBaTh  JICWCTBHE  CBETa,
TEeMIepaTyphl, BIAKHOCTH HA OPTaHW3MBI M HMPHUBOIUTH HMPUMEPHI
MPHUCTIOCOOIEHHOCTH OpraHu3MoB. lIpoBoauTe OHONOTHYECKHE
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TIOMYJISIIIAN: YUCIIEHHOCTh, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD,
MPUPOCT, MUrpanus. JlWHAMFKa YHCICHHOCTH TMOMyJSAIMH M €€
peryssmusi.

JeMoHcTpamuu:

Hoptpetsr: A. l'ymbompar, K.®. Pynse, J. ['exkens.

Tabmuup! u cxemsl: kapta "IIpupoansie 30Hb1 3emin"”, "Cpebl oOuTaHus
opranuzMoB", "®oronepuoausm", "Ilomymsmuu", "3akoHOMEpHOCTH
pocTa YHCIEHHOCTH TONMYJLIIHUA WHOY3opuu-Tydenpku", "[lumensie
nenn".

HaOMmoIeHus1 ¥ 0POPMIIATH Pe3yIbTaThl IPOBEAEHHBIX HAOIIOIEHUI
PackpbiBaTh co/epKaHHEe TEPMUHOB M TOHSITHI: OHOTHYECKHE
(baKTOpBI, XUITHUICCTBO, MAPA3UTU3M, KOHKYPCHIIHS, MYTYallu3M,

CUMOMO03, KOMMEHCAJIM3M, HaxJICOHUYECTBO, KBapTHUPAHCTRBO,
aMeHcaIM3M, HeWTpamm3M.  XapakTepu30BaTh OHOTHYECKHE
(daxkTopsl W BHABl B3aMMOOTHOLICHWH MEXIy OpraHU3MaMu;

MPUBOJIUTH MPUMEPHI B3AUMHOMN MPUCTIOCOOJICHHOCTH OPraHH3MOB.
CpaBHHBaTh MEXIy COOOH BHABI OMOTHYECKHX B3aMMOJCHUCTBHIMA
OpraHu3MoB PackpbIBaTh CO/CPKAHUE TEPMHHOB M TOHSATHMA:
MOMYJISAIHSI, YACIEHHOCTh, TNIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb,

OPUPOCT, MUTpalMs, JAAHAMHKA YHCICHHOCTH  MOIYJISAIHH.
XapakTepu30BaTh OCHOBHBIC TIOKa3aTeId W  OKOJOTHYECKYIO
CprKTypy HOHyﬂHHI/II/I; OIIUCBIBATH MCEXaHU3MbI perHﬂHI/II/I
YUCJICHHOCTHU HOHyHHHI/II/I

Tema 11. Coo0miecTBa H 3K0JI0rHYeCKHE CHCTEMBI.

11. | CoobmiectBa 4/2/2 | 14. | CooluiecTBO OpraHu3MoB - OuorieHo3. CTpyKTyphl OMOIIEHO3a: BUI0BasA, | PacKphIBaTh COJEpKaHWE TEPMUHOB W TIOHATHI: OHOIEHO3,

1 OpraHu3MoB. HpOCTpaHCTBEHHAs, Tpoduueckas (umiesas). Bugbl-toMuHanTel. CBA3u | PKOCHCTEMa, OHOreOIEHO3, BHABI-IOMHHAHTHL, 3KOJOIMYECKAs

DKOCHCTEMBI U
3aKOHOMEPHOCTH UX
CYIIECTBOBAHUSI.
[Ipuponusie
9KOCHUCTEMBI.
AHTpPOIIOT€HHBIE
9KOCHUCTEMBI.
Buocdepa —
riobanbHas
9KOCHUCTEMA 3EMIIH.
3aKOHOMEpHOCTH
CYIIECTBOBAHUS
ouocdeps.
UYenoseuecTBo B
ouocdepe 3emin.
CocyliecTBOBaHUE
TIPUPOJIBI U
YeJI0BeUeCTRa.

B OHOIIEHO3E.

DKOJIOTHYeCKHe CUCTeMBbI (3KocucTeMbl). [loHsATHE 00 SKOCHUCTEME H
OuoreorcHo3e. OYHKITHOHATBHBIC KOMITOHEHTBI 9KOCHUCTEMBI:
MPOAYICHTHI, KOHCYMEHTHI, pEeAYICHTE.. KpyroBopoT BEIIECTB U MOTOK
SHEpPIruu B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH SKOCHCTEMEI.
Iumiessle ienu u cetd. OCHOBHBIE TIOKA3aTENIN YKOCUCTEMBI: OroMacca,
HpO}IyKL{I/IS{. BKOHOFI/I‘ICCKHG HI/IpaMI/II[LIZ HpOI[yKHI/II/I, YHUCJICHHOCTH,
Oouomaccel. CBOWCTBA DKOCHCTEM: YCTOWYHMBOCTB, CaMOPETYIIALHS,
pa3Butue. Cykueccus.

[IpupoaHbIle SKOCHCTEMBI. DKOCHCTEMBI 03¢p H pEeK. DKOCHUCTEMa
XBOWHOTO WM ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE 3KOCHCTEMBL. ATPO3KOCHUCTEMBL. Y POO3KOCHUCTEMBIL.
buosornueckoe U XO3AWCTBEHHOE 3HAYE€HHWE AarpodKOCUCTEM U
YpOOIKOCHCTEM.

HuIa. XapakTepu30BaTh OHOLEHO3 (COOOIIECTBO), €r0 BUAOBYIO,
MPOCTPAHCTBEHHYIO M TPOMYUUECKYIO CTPYKTYpbl. OOBICHATH POIb
KOMITOHEHTOB OHOIIEHO3a B TOAJEPKAHUU €r0 CTPYKTYpHI H

CYIIECTBOBaHMS HA ONpenenéHHoW TeppuTopuu. OOBACHATH
OWoNorMYecKnii  CMBICT ~ SPYCHOCTH  MJIMCTOBOM  MO3aMKH.
CpaBHUBAaTh  KOMIIOHEHTHI ~ OHWOIICHO30B, HMX  BHIOBYIO,

MPOCTPAHCTBEHHYI0 M TPO(UYECKYIO CTPYKTYpBI, CBA3HM MEXKIY
opranusMamu PackpbIBaTh conep)kaHHE€ TEPMUHOB U TIOHITHIA:
9KOCHCTEMa, OMOTEOIIEHO3, TPOAYLIEHTHI, KOHCYMEHTHI, PeIyLICHTHI,
Tpoudeckne ypOBHHM, NHINEBast IIENIb WU CETh, IKOJOTHUYECKHE
UpaMubl, Onomacca, NPOIYKLHS, CYKLEecCHs. XapaKTepu3oBaTh

CBOMCTBAa O3KOCHCTEMBI (€€ CIOCOOHOCTh K JAJIUTEIHHOMY
CaMOIIOJIICP)KAHUIO, OTHOCHUTENIBHO 3aMKHYTBII ~ KPyroBOpOT
BEIIECTB, HEOOXOAMMOCTh TMOTOKa dHepruu). CpaBHHBATH

MacTOMIIHBIC M JETPUTHBIC MUILEBBIC eNH, TPOYUIecKre YPOBHU
9KOCUCTeMBbl. Pasznuuarte mnupamMuabl OPOAYKIMH, MHPaMHUIbI
YHCJICHHOCTH M MUpaMuabl Onomaccel. COCTaBIATh NENH U CETH
nutaHus. IlepedyucnsiTe CBOHCTBA 3KOCHUCTEM: YCTOHYMBOCTE,
camoperyisinus, pasButue (cykieccus). ONHCBIBaTH MEXaHU3M
MOJAJEP>)KaHUSI PAaBHOBECUS B DJKOCHUCTEMaxX. XapaKTepu3OoBaTh
CYKIIECCHH, BBISIBJISITh IPUYUHBI M OOIIHME 3aKOHOMEPHOCTH CMEHBI
9KocUCTeM. PackpbiBaThb COJEpKaHUE TEPMHMHOB M IIOHSATHUI:
BOJHEIC 9KOCHCTEMHBI, OHOreOIEHO3EI, (bUTOTIIAHKTOH,
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300IUIaHKTOH, OeHTOC, Tymyc. [IpMBOAUTH MpHMEpHI NMPUPOIHBIX
IKOCHCTEM cBoeil MecTHOCTH. CpaBHMBAaTh Ha3eMHbBIC W BOJHBIC
9KOCHCTEMBI;, OpPTaHMW3MBI, OOpa3ylomue pasHble Tpodudeckue
ypoBHHM PackpeiBaTh conepkaHHEe TEPMHHOB ¥ IOHSTHI:
AQHTPOIIOTCHHAsT DKOCHUCTEMa, arpoIKOCHCTEMa, ypOOIKOCHCTEMA,
OnopazHooOpazue.  XapaKkTepU30BaTh  arpodKOCHCTEMBl U
ypOO3IKOCHCTEMBI, OCOOEHHOCTH WX CYIIECTBOBaHMA. [IpHBOIUTH
NpUMEpHl  AHTPOIIOTEHHBIX  DKOCHCTEM  CBOEH  MECTHOCTH,
OIUCHIBATh X BUIOBOM COCTaB U CTPYKTYypy. CpaBHHBAThH COCTaB U
CTPYKTYpPY  NPHPOAHBIX  JKOCHCTEM M  arpodKOCHCTEM,
arpo3KOCHCTEM U YPOOIKOCHCTEM

15.

IpodeccuonaibHO OpPHEHTHPOBAHHOE coJep:KaHue:
buopasznoobpasue kak (akTop ycToHuuMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOo0pasus Ha 3emiie.

VYuenue B.1. Bepraackoro o 6mocdepe. I'paHuUIrs], coctaB u CTpyKTypa
o6uocdepsl. XKusoe BemecTBo 1 ero pyHkuH. OcodbeHHOCTH OHOChephI
KaK IJI00anbHOM 3KOCHCTeMbl. JIMHaMHUYeCKoe paBHOBecHE M 0oOpaTHas
CBsI3b B OMocdepe.

KpyroBopotel BemecTB M OHOT€OXMMHYECKHE NHKIBI 3JICMEHTOB
(yrnepona, azora). 30HaIBHOCTH Onochepbl. OCHOBHBIE OMOMBI CYILIH.
UYenoseyectBo B Ouochepe 3emiid. AHTPONMOTCHHBIC H3MCHEHHUS B
o6uocdepe. [mobampHBIE SKOIOTHIECKUE TTPOOIEMBL.

CocymecTBoBaHne  HpUpoasl W 4yeinoBedectBa.  CoxpaHeHne
O0uopa3HooOpa3usi Kak OCHOBa YCTOWYMBOCTH Owuocdepbl. OcHOBa
palMOHABHOTO  YNPAaBJICHHS  INPUPONHBIMH  pecypcaMH W HX
ucronbp3oBaHue. JlocTrkeHNs OMOJIOrUU U OXpaHa MIPUPOABL.
JemMoHcTpammu:

Ioptpetsi: A l. Terncau, B.H. Cykaues, B.I1. Bepranckwuii.

Tabmuuer u cxemsl: "ITumessie nenu", "brorieHo3: cocTaB u cTpykTypa',

"[Ipupogubie  coobmiectBa", "llemm mnuranus", "Okosorumdeckas
nupamuaa”, "buocdepa u yenosek", "DKocucTeMa HIMPOKOIUCTBEHHOTO
neca", "Dkocucrema xBoiHoro seca", '"buomeHo3 Bogoema',

"Arpouenos", "IIpuMmepHbIe aHTPOIIOTEHHbBIE BO3ACHCTBHS Ha mpupoay',
"BakHeWIne WCTOYHHWKH 3arps3HEHUs] BO3AyXa W TPYHTOBBIX Bonx'",
"INouBa - BakHelmIas cocTapistonias onochepsr”, "dakTopsl ferpaganun
noys", "[lapuukoBslit addekt", "DakTopbl pagArOaKTHBHOTO 3arpsA3HEHUS
ouochepsr”, "OO0mIas cTpykTypa 6uocdepsnr", "PacnpocTpaneHue KU3HHU B
ouocdepe", "O30HOBHI dKkpaH Ouocdepr”, "Kpyrosopor yriaepoma B
6uocdepe", "Kpyrosopot azora B npupoje".

PackprIBaTh conepikaHue TEpPMUHOB H IOHATHH: Onocdepa, KuBoe
BEIIECTBO, JHHaMH4Yeckoe paBHoBecwe. OueHuBath Briany B. .
BepHaznckoro B co3manue ydeHus o omocdepe. XapakTepu3oBaTh
cocrtaB Ouocepbl, (GYHKIUH KHUBOTO BellecTBa Ouochepbl u
ompenenath  (Ha  Kapte)  OOJACTH  €ro  HAUOOJIBIIEro
pacnipoctpaHenus. [IpuBoAWTh TpUMeEpbl TPOSBICHUS (YHKIHHA
JKMBOTO BellecTBa Onocdepbl, OHOreOXUMHYECKOH NesITeNbHOCTH
yesoBeka. [lepeuncisath ocobeHHOCTH Orocdephl Kak riI00anbHON
sKocucTeMbl 3eMiid  PackpbiBaTh conepKaHHE TEPMHUHOB U
NOHATHH:  IIEJOCTHOCTh  OMOChepBl, KPYroBOpOT  BELIECTB,
OHMOTCOXMMHYECKHE LUKIBI JJIEMEHTOB, 30HAIBHOCTH OHOCHEpBI,
Onombl. OmUCHIBaTE KPYrOBOPOT BELIECTB, OHOTCOXUMHYECKHE
OUKJIBl a30Ta W yriepoxa B Ouochepe. OOBIACHATH NPHIMHY
30HANBHOCTH Ouoctepsl. Ilepednciarh W XapaKTepU30BaTh
OCHOBHBIC OMOMBI CyIIH 3eMiid PacKpbIBaTh coepkaHue TEPMUHOB
W TIOHATHUM: AHTPONIOICHHBIC M3MCHCHUA, YKOJIOTUYECKHU I Kpusuc,
rimobaiibHBIe  MPOOJeMbl. XapakTepu3oBath OHOCHEPHYIO pPOJIb
yesoBeka. lIpUBOAUTH NMpPUMEpPHI AHTPOIIOIEHHBIX W3MEHEHUH B
6uoctepe. OueHUBATh TIOCHEICTBUSI 3arps3HEHHs BO3YIIHOM,
BOI[HOﬁ Cpeabl, U3MCHCHHUA KiuMmara, COKpaliCHuA
6uopazHooOpazus. PopMyIHPOBaTh COOCTBEHHYIO IMO3UIMIO IO
OTHOWICHUIO K TIJIOOANBHBIM W PErHOHANBHBIM 3KOJIOTHYECKHM
npobieMaM, apryMEHTHPOBAaTh CBOK TOYKY 3peHus. Ha3swiBaTh
OPUYKMHBI TOSBJICHUS TMPUPOJOOXPAHHOW ITHKH, PACKPBIBATh
3HAUEHME Tporpecca ISl MPEOJOIEHHs HKOJIOTHUECKOr0 KpH3Hca
PackpeiBaTh conepkaHHE TEPMHHOB W TOHSATHH: pPalMOHAIBHOE

MPHUPOAONOIF30BaHNE, YCTOWYMBOE PAa3BUTHE, KOAIBOIIOUHS.
XapakTepru3oBaTh pPAlHMOHAIBHOE HCIOIB30BAaHUE IPHPOIHBIX
pECypcoB; OCHOBHBIE IIOJIOKEHHSI KOHIICTIIUM  YCTOHYUBOTO
pa3BUTHA

70




O6opynoBanue:  Mojenmb-anmIuKanusg  "TunudHple  OWOICHO3HI",
repbapmii  "PacturtensHBle coobOmectBa", Koswiekiuu "buomenos",
"BpenuTenu BaXXHEHIINX CEIbCKOXO3AHCTBEHHBIX KYJIbTYyp", repbapuu u
KOJUISKIIMM PAacTeHHHd | IKUBOTHBIX, MpPHHAUIEKAIINE K pPa3HbIM
SKOJIOTMYECKUM TpynnaM ofgHoro Buaa, Kpachas kuura Poccuiickoit
denepanyu, H300paKEHUS] OXPaHIEMBIX BUIOB PACTCHUH U )KUBOTHBIX.

IIpakTuueckue 3aHATHSL

16.

IIpodeccuonaibHo oOpHeHTHPOBaHHOe cojep:xkaHue: '"V3ydenue
HCKONAaEeMBIX OCTaTKOB PACTCHUH U JKMBOTHBIX B KOJUICKIMAX".
OKcKypens " DBOIIOII OpraHNgecKoro Mupa Ha 3emite” (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeIIeCKUil My3eit).

"[TosicyeT MIOTHOCTH MOMYJIAIUM pa3HbIX BUAOB pacTeHU".

JlaGopaTopHbIe 3aHATHS

17.

"CpaBHEHHE BUOB 110 MOP(OIOTHYECKOMY KPUTEPHUIO".

"OnucaHne TNPHCHOCOOJCHHOCTH OpraHW3Ma M €€ OTHOCHTEIHHOTO
xapakrepa'.

"Mopdonornyeckue 0cCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTaHus".
"BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB Kozeyca'.

IIpomesxyTouHas
aTrectaiys B popme
muddepenmansHOro
3a4era

Bcero:

34
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6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEIMETA XUMMUSA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

[Tporpamma yueOHoro npenmera buonorust peanusyercs B yueOnom kabunere buosnoruu,
B KOTOpPOM HMeEEeTCSi BO3MOXHOCTh OOecrneuuTh CBOOOAHBIM noctyn B MHTepHeT BO Bpems
y4eOHOTO 3aHATHS U B IEPUOJI BHEYUEOHOU AEATEIHHOCTH 00yYarOIUXCA.

O6opynoBanHue 1a0OpaTOPHH M pabOYUX MECT JIabOPaTOPHUH:

— Paboune mecta Ha 25 oOyvaromumxcs

— ABTOMaTH3UpOBaHHOE pabouee MECTO MpenogaBaTes;

— HHaTtepakTuBHAA 10CKa, IPOEKTOP, KPOHILUTEHH;

— MarautHo-MapKepHasi J10CKa;

— Harnsgasie mocoOus (KOMIUIEKTHI y4eOHBIX TAOJIHII, MIAKATHI: «IIEPUOJTUYECKAsI CUCTEMA
XUMHYECKHX dieMeHTOB 1. WM. MenneneeBay, MNOPTPEThl BBLAAIOIMIUXCS YUEHBIX-
OHOJIOrOB);

— JlemoHcTpannoHHOe 000pynoBaHue (001Iero Ha3HaYeHHs U TeMaTH4ecKre Habophl);

— JlaboparopHoe o6opynoBaHue (00IIeT0 HA3HAYCHUS U TEMATHYECKHE HAOOPHI);

— Craruyeckue, TMHAMUYECKHE, JEMOHCTPALIMOHHBIC U Pa3/IaTOYHbIE MOJIETIH;

— KOoMIUIeKT TeXHHYECKOH TOKyMEHTAIlMH, B TOM YHCIIC TIACIIOPTa Ha CPEeICTBA OOyUCHUS,
MHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

—  KommiekT yueOHO-MEeTOIMYECKON JOKYMEHTAIINH;

— @DOH/JI OLICHOYHBIX CPEJICTB MO MPEAMETY;

6.2 UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

B Oubnmoreunsiii ¢GoHA BXOAAT y4yeOHUKHM U3 (ehepasbHOrO MEpedyHs Y4eOHUKOB,
JIOMYLIEHHBIX K MCIIOJB30BAaHUIO IIPU peasin3allii UMEIOIIUX FOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
0o0pa30BaHUsl OpPraHM3ALUSAMH, OCYLIECTBISIONIMMU 00pa30BaTeIbHYIO JAEATEIBHOCTh U
YCTAHOBIICHHSI MTPEEIEHOTO CPOKA HMCITOJIF30BAHMS MCKITFOUEHHBIX YU€OHHUKOB, YTBEPKIECHHOTO
npukazoM MuHnnpocsemenuss Poccun ot 26.06.2025 N 495. (3apeructpupoBano B MuHrocTte
Poccun 28.07.2025 N 83082).

Crynenram  Komnemxa  obecriedueH  jgoctyna kK yueOHukam  OBC  Jlawb
(https://e.Jlanbook.com/)  (xommekmuu ~ "®ITY. 10-11 1. Usn-Bo  «lIpocBemenuey.
O061eobpa3zoBaTeNbHbBIE PEAMETHI).

B 00pazoBaTenbHOM IpOIECCE HUCIONIB3YIOTCS IEKTPOHHBIE 00pa30oBaTeNIbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs HIIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB, JIOMYIIEHHBIX K
UCTIOJI30BAaHUIO  TIPU  peaIM3allid  WMEIOIIUX  TOCYNApCTBEHHYIO  aKKpEAHMTAIUIO
00pa30BaTeNbHBIX NPOrPaMM Ha4ajgbHOrO OOIIEro, OCHOBHOI'O OOIIEro, CperHero oOIIero
o0Opa3oBaHUs, YTBEPXKJICHHOTO mpukazoM Munnpocsemenus Poccum 18.07.2024 N 499.
(3aperucrpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHbIE HCTOYHUKH:

1. AradonoBa UN.b., Kamenckuii A.A., Cusornazos B.M. buonorus: 0a3oBblii ypOBEHB:
y4eOHMK I 00pa30BaTENbHBIX OpPTaHU3AIMKM, pPEaTU3YIMUX 00pa30BaTeIIbHBIC
MPOrpaMMbl CPEIHETO MPOPECCHOHANBHOTO 00pa3oBaHus; 1-e M3naHue,; AKIHOHEPHOE
obmectBo "M3narenscTBo "Tlpocsemenne”, 2025 r.

2. Aradonosa W.b., CuBorna3zoB B.U. buonorusi: 6a30Bbiii ypOBeHb: MPAKTUKYM: yuyeOHOE
nocobue, pa3paboTaHHOE B KOMIUIEKTE C YUeOHUKOM JIJIsi 00pa30BaTeIbHBIX OPraHU3aIlui,
peanu3ylonmx — oOpa3oBaTelbHBIE  MPOTPAMMBI  CpPeIHEro  MpodeccruoHalIbHOTO

obpazoBanus. 1l-e m3manme; AxkmuonepHoe ooOmiectBo "M3marensctBo "Ilpocsemenue",
2025 r.
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DJIEKTPOHHBIEe 00pa30BaTeIbHbIC PEeCyPChI

buonorusa 10. B 0P b10 nnpeacrasieno 8 moaynei Ha 34 akaneMuyeckux yaca. B ocHoBe
COJICp)KaHUsI HM3y4alOTCs OCOOCHHOCTH OWOJOTMHM Kak Hayku Hu 0oO0JacTh 3HAHUM,
OpraHu3aiys >KUBBIX CHCTEM, XHUMHUYECKHH COCTaB KJIETOK W OCOOCHHOCTH HX
KU3HeAeITeNbHOCTU. [locTeneHHO u3ydYeHHe MepexoJUT Ha YpPOBEHb OpraHu3Ma u
3aTparuBaeT U3MEHYMBOCTh. ba3oBbIi Kypc 3aBEpIIacTCs TEMOM CEJIEKIIMH OPTaHU3MOB U
paccMOTpeHHeM OCHOB OuorexHosoruu. OOmmid mepedeHb Mojysei: buomorus kak
Hayka; JKuBBIE CHCTEMBl U MX OpTraHM3allvs, XUMHUYECKHH cocTaB KieTku; CTpoeHue
KieTky; JKu3HenesaTenbHOCTh KIETKH; Pa3MHOXXEeHHE UM WMHIMBHUAYaIbHOE pa3BUTHE
opranu3MoB; HaciaeacTBEeHHOCTh M1 N3BMEHUYUBOCTD OpraHu3MOB; CeNeKIns OpraHu3MoB 1
ocuossl onorexunosorun, OO0 "CBEPOBPA30OBAHUE".

buonorus 11. B 30P b11 npeacrasineno 4 moayns Ha 34 akanemMudeckux yaca. B ocHoBe
coJiepkaHusl y4eOHOTO MaTepualia yaeOHbIC U POBEPOYHBIC 3aJaHUS 110 TUCKYCCHOHHBIM
BOIIPOCAM 3apO’KJICHUsSI KU3HH Ha 3emiie. PaccMaTpuBarOTCsl MPUHSATHICE U OTBEPTHYTHIC
TEOPHH 3aPOKICHUS KU3HH, U3y4aeTCs SBOJIOLMS OPraHMYECKOTO MUpPa (X0 IBOJIOLHH,
JOKa3aTeNnbCcTBa, mpuMepbl). OOl nepeueHb MOAyJeil: DBOMIOLNUOHHAS OHOIOTHS;
Bo3nukHoBeHMe U pa3BuTHE XU3HUM Ha 3emuie; OpraHu3Mbl U OKpYXKaroIas Cpena;
CooomectBa u sxonoruueckue cucreMsl, OO0 "CEEPOBPA3OBAHUE".
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