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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmsbl M0 OHOJOTUU TEOPETUUYECKYIO OCHOBY JJISl ONPEACIICHHUS
MOAXO0J0B K (hopMUPOBaHUIO COACpKaHUS y4deOHOro mpenmera «bumomorus» cocTaBwIH:
KoHienTyaibHbie osioxkeHuss PI'OC COO o B3auMo00OyCIOBIECHHOCTH 1I€JIEH, COJIepKAHUSI,
pe3ynbTaToB 00y4YeHHs U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, IMOJOKEHUS 00
o0luX MeNsiX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpennero oOmiero ob6pasoBanuss B Poccuiickoii ®denepanuu, a TakkKe TOJOXKEHHUS O
cnerupuke Ouosoruu, €€ 3HAYCHUM B TIO3HAHWU >KUBOW TPHUPOABI M OOCCIICUCHHH
CYLECTBOBAHMS  4YesioBeueckoro obOmiectBa. CoriiacHO  Ha3BaHHBIM  IOJIOXKECHUSIM,
orpe/ereHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaéT TpeJCTaBlIeHHWE O LesAX, 00 o0miel crpaTeruu
oOy4eHMs, BOCIUTAHHUS W pPa3BUTUA OOYYAIONIMXCS CPEACTBAMH YYEOHOro MpeameTa
«buonorus», omnpenenser o0g3aTENbHOE NPEIMETHOE COAEpP)KAHUE, €ro CTPYKTYpY,
pacnpenesneHue Mo pa3fenaM U TeMaM, PEKOMEHAYEMYIO MOCIEI0BaTENbHOCTh H3YYEHUS
y4eOHOTO MaTepuajia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JTOTUKHU
00pa30BaTeNbHOrO MPOLIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcsl.

B mporpamMmMe 1o OWONOTHMH TaKXe YYUTBIBAIOTCA TPeOOBaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U TIPEAMETHBIM pe3yjbTaTaM O0ydeHUsS B (OPMUPOBAHUHU
OCHOBHBIX  BHUJIOB  y4eOHO-TIO3HABATEIHHOM  JACSATENBHOCTU/YYEOHBIX  JICUCTBUM
00y4Jaronuxcst Mo OCBOCHUIO COJIEPKaHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIN YpOBEHb) pEaTU30BaH MPUHITUTT
MIPEEMCTBEHHOCTH B W3yYCHWHW OWOJIOTHH, Onaromaps 4YemMy B HEH MpOoCMaTpHUBACTCH
HaIpaBJICHHOCTh HA pAa3BUTHE 3HAHWM, CBS3aHHBIX C (OPMHPOBAHWEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHUSI, IIEHHOCTHBIX OpHEHTAIMH JIMYHOCTH, JKOJIOTHYECKOTO
MBIIUICHUS, TPEACTABICHUM O 3M0pOBOM 00pasze >KWM3HU M OEpeKHBIM OTHOIIEHUEM K
oKpykarouieid npupoaHoit cpene. [losTroMy Hapsiay ¢ u3ydeHHEM OOIIEOMOIOTHYECKUX
TEOPH, a TAK)KE 3HAHWW O CTPOCHUH YKUBBIX CUCTEM PA3HOTO PaHTa U CYINTHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B TMpOrpaMMe MO OWOJOTHU YICJICHO BHUMaHUE
UCIIOJIb30BAHUIO TIOJIyYCHHBIX 3HAHUN B MOBCEIHEBHOM KWU3HH ISl PEIICHUS TMPUKIATHBIX
3a/la4y, B TOM 4YHCIIe: MPOPUIAKTUKH HACIICICTBEHHBIX 3a00JIEBAHWI YEOBEKa, MEIUKO-
TF€HETUYECKOr0  KOHCYJbTUPOBAHMUS, OOOCHOBAHMSI  SKOJOTMYECKH  IEJIECO00pa3HOro
MOBEICHUS B OKPYXKAWOWIEH MNPUPOAHOM CpPEAEC, aHalv3a BIUSIHUS XO3SHMCTBEHHOU
TESTETLHOCTH Y€JI0BEKa HAa COCTOSTHUE MPUPOJIHBIX H HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHMS K MPUKJIAJHON HAMPABIEHHOCTH yu4eOHOTO mpeameTa «bruosiorusy npoauKToOBaHO
HEOOXOJIMMOCThIO OO€CTICUeHUsI YCJIOBUM IS pelIeHUs] OJHOM W3 aKTyallbHBIX 3aja4
IIKOJILHOTO OMOJIOTUYECKOTO 00pa3oBaHuUs, KOTopas IMpesanosnaraet (GpopMUpoOBaHUE Y
00yJaroIuXcsl CIIOCOOHOCTH aTanTHPOBATHCS K U3MCHCHHUSAM JUHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHus 3aHUMaeT BaxkHoe mecTto. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaAIOIIMXCS MPEACTABICHUI O HAYYHOW KapTHUHE MUpa,
pacupser U 0000IIaeT 3HAHUS O KUBOM MpUpoje, €€ OTIUUYUTENbHBIX IpPU3HAKAX —
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YPOBHEBOW OpraHu3aliyd M 3BOJIIOLMH, CO3HAET YCIOBUS MJIs: MO3HAHUS 3aKOHOB XUBOM
npuponbl, (GopmupoBaHUS (YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 370POBOTO U
0e3omacHOoro oOpa3a >KW3HH, JKOJIOTMYECKOTO MBIIIJIEHUS, [EHHOCTHOTO OTHOUICHUS K
KUBOU MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHue OMONOTUS HMMEET TaKKe I PEUICHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a/lad CpelHero oO0iiero oOpa3oBaHUs, COLUUAIM3ALIMUA O0yYaAIOIIUXCS.
N3yuyenue Ouonornu oOecneynBaeT ycJIOBUA s (HOPMHUPOBAHUS HMHTEIUIEKTYalIbHBIX,
KOMMYHUKAIIMOHHBIX W MHGOPMAIIMOHHBIX  HABBIKOB,  JICTETHYECKOM  KYJIBTYpHI,
CIIOCOOCTBYET MHTETPAllMU OMOJOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 IPYTUX YUCOHBIX
IpeIMeTOB, B YaCTHOCTH, (U3UKH, XUMUU U reorpaduu. Ha3BaHHBIE MONOKEHUS O
npelHa3HayYeHUH ydeOHOoro mpeamera «buoorus» COCTaBWIM OCHOBY Ui ONpEACSICHUS
MOJIX0JIOB K OTOOPY M CTPYKTYPUPOBAHMIO €TI0 COACPKAHUs, MTPEACTABICHHOIO B IPOrpaMMe
1o OUOJIOTHH.

Ot6op conepxanus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPBIM
oOy4Jaroniiecs: JOJKHbI OCBOUTH 3HAHUSA M YMEHHMsI, 3HaUUMble 11 (POPMHUPOBAHUS OOIIEH
KYJbTYpBbI, OIIPENEISIOIINE aIeKBAaTHOE IOBEJCHHUE YEIOBEKA B OKPYKAIOIIEW NMPUPOIHON
cpene, BOcTpeOOBaHHbIE B MOBCEAHEBHON JKM3HM U IMPAKTHUECKOH JesTenbHOcTH. Ocoboe
MECTO B 3TOW CHCTEME 3HAHUM 3aHUMAIOT DJIIEMEHTHI COAECP/KAHMS, KOTOPBIE CIIy>KaT OCHOBOMN
1t GOPMHUPOBAHUSA MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MUpa U
LEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CHOCOOCTBYIOIIUMX TIyMaHH3alMU OHOJIOTHYECKOIO
oOpa3oBaHus.

CtpyKTypupoBaHUE COAEpX)aHUs Y4eOHOro Marepuaia B IporpamMme Mo OuOJIOTHUU
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TPUPOABI, O €€ YpPOBHEBOM OpraHu3allud M 3BOJOUMUA. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamera «bronorus» BbIEIEHbI CleAyONne
coaepxkareisibHble JIMHUU: «buonorus kak Hayka. Meroasl HaydyHOro noszHanus», «Kierka
Kak Ouosiormyeckas cucrema», «OpraHu3m Kak Ouosormyeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4YecKoro MHUpa», «IBOJIOLHS KUBOH MNPUPOIB, «IKOCUCTEMBI U
MIPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenp uzyuenus: yuebHoro npeamera «buosorus» Ha 06a30BOM ypOBHE — OBIJIAJCHHE
0Oy4aroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAJIBLHOM OpraHU3alliu >KUBBIX CHCTEM
pa3HOrO paHra M MNpUOOpPETEHHWE YMEHHM HCIONb30BaTh 3TH 3HAHUS JUJII TPAMOTHBIX
JNEUCTBUN B OTHOILIEHUU OOBEKTOB >KMBOW TMPHUPOJBI U PEHICHUS PA3TUYHBIX KU3HEHHBIX
mpo0em.

JlocTmkeHne 1enu u3ydeHus yuyeOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
o0OecreunBaeTcs PeleHueM CICAYIOIUX 3a/1ay:

OCBOCHHME OOYYAIOUIMMHUCS CHCTEMbl 3HAHUW O OHUOJOTHYECKUX TEOpUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUINOTE3aX, MPAaBUIIAX, CIYX aIIMX OCHOBOM JUIsl (HOPMUPOBAHUS
MIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHpA, O METOAAX HAYYHOrO MO3HAHUS,
CTPOCHHH, MHOTO0Opa3uu M OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO ypPOBHS OpraHU3alluy,
BBIIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEAOBaHUSAX B OUOJIOTUY;
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(dopMupoBaHre y 00y4yarouuxcs MO3HaBaTEIbHBIX, MHTEJUIEKTYAIbHBIX H TBOPUYECKHUX
CIOCOOHOCTE B Tpollecce aHaiM3a JaHHBIX O MYyTSIX Pa3BUTHS B OMOJOTHMHM HAyYHBIX
B3IJISIJI0B, UJIEH Y TTOJIXO/IOB K M3YUEHHUIO KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;

CTaHOBJICHHE Yy OOydYaromMxcs OOIel KyJIbTypbl, (PYHKIIMOHAJIBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBACHATH U OIICHUBATH SIBJICHUSA OKPYXKAIOIIETO0 MUPA >KMBOU MPHUPOJIBI
Ha OCHOBAHHUH 3HAHUU U OMNbITA, OJYYECHHBIX PU U3YYEHUU OHOJIOTUN;

dbopmupoBaHre y 00ydaronIMXcsi YMEHUN WILTIOCTPUPOBATh 3HaUYE€HHUE OMOJIOTMYECKUX
3HAHUI B MPaKTUYECKON JEATEIBHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUM U arpoOMOTEXHOJIOTH;

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEOOXOIUMOCTH OEpeKHOTO OTHOUICHHsS] K Hel, COOMIOACHMS ATHUYECKUX HOPM TpHU
IIPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHM;

OCO3HaHUE LIEHHOCTU OMOJOTUYECKUX 3HAHUN [Tl IOBBIIICHUS YPOBHS 3KOJOTUYECKON
KyJbTYpBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI M YMEHHI B TIOBCEAHEBHOM JKU3HU JJISI OLIEHKH
MOCJIE/ICTBUI CBOEH NIESATEIbHOCTU MO OTHOUIEHUIO K OKpPYXAalollel cpelie, COOCTBEHHOMY
3JI0pOBBIO0, 000OCHOBAHUE U COOJIIO/IEHNE MEP MPO(PUIAKTUKH 3a00JI€BaHUN.

B cucreme cpennero obmero oOpa3zoBanusi «buojorus», mzydaemas Ha 0a30BOM
YPOBHE, SIBISIETCA OOSA3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISALIUM B COCTaB MPEIMETHON
oOnactu «EcTecTBEHHO-HAYUYHBIE TIPEIMETHI.

JUis u3ydeHuss Ouosiornd Ha 0a30BOM YPOBHE CpeIHEro o0mero oOpa3oBaHMs
orBonutcsa 68 yacos: B 10 kmacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 gac

B HEJIEITIO).
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COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U JIPYTUMU
€CTECTBEHHBIMU HayKamu, ¢uinocodueid, dTHKOM, SCTeTUKOW U mpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHON HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

Metoapl mO3HAHUS JKUBOM TPUPOJbI (HAOMIOAEHUE, HKCHEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukaius, MoeIMpOBaHUE, CTaTUCTUYECKasi 00paboTKa TaHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbros, /Ix. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHue pazIWYHBIX METOJIOB IMPU H3YYCHHUH
OMOJOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCUCTEMBI) KaK MpEeAMET M3ydeHusi Ouonoruu. OTaudune KUBbIX
CHUCTEM OT HEOPIraHUYECKOU IPUPOIBL.

CpoiicTBa OuocucTeM U UX pa3zHooOpa3zue. YPOBHU OpraHU3alUU OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBIA, OPraHWU3MEHHBIN, MOMYJISAIMOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOT€OLIEHOTUYECKUH ), OMOC(hEPHBI.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpPraHU3alUU >KHBOU
MPUPOIBD».

O6opynoBanue: mozaesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKMM  COCTAaB  KJIETKHM. XHMMHYECKHE  DJIEMEHTBI:  MAaKpOIJIEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMU BOJbl U MUHEpaAIbHBIX BelIeCTB B KieTke. [lognep:kaHue OocMOTHYECKOrO
OaytaHca.

benku. CocraB u crpoeHue O€nKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMHMHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€ITKOBOW MOJEKY/bl (IepBUYHAS, BTOPWUYHAS, TPETHYHAS W YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue GyHKIuu OEIKOB.

depMeHTH — OuoJornueckue Karanuzatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN LICHTP,
cyoctpatHas cnenupuuHocTh. Kodepmentsl. Butamunbl. Otnnuus QepMEeHTOB OT
HEOPraHUYECKHUX KaTalu3aToOpOB.

VYrieBoapl: MoOHOcaxapuabl (TJIIOKO3a, pub03a W AE30KCHpHO03a), JaUcCaXapuIbI
(caxapo3za, JakTo3a) M MoJucaxapuabl (Kpaxmai, TJIMKOTEH, IeJuiroio3a). buonorudeckue
(GyHKLIHMH YTIIEBOJOB.
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Jlumunel: Tpurmuuepuasl, Goconunuabl, crepouabl. [unpodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornyeckue pynkuuu nunuaos. CpaBHEHHE YIIJIEBOJOB, OCIKOB M JIUIHOB
KAaK UICTOYHUKOB YHEPTUH.

HykneunoBwsie kucnotel: JIHK u PHK. HykneoTuapl — MOHOMEpBI HYKJIEHMHOBBIX
kucnot. Crpoenne u ¢ynkuun JAHK. Crpoenne m ¢ynkuuum PHK. Buasr PHK. ATO:
CTpoeHHEe U QYHKIIUH.

[utonorus — Hayka o kietke. Kierounas Teopusi — npuMep B3aUMOIECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Knerka kak wnenoctHas »xuBas cuctema. OOmMe NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas memOpana, moniekynbl JIHK xak renernueckuit anmapart, cucreMa CUHTe3a OesKa.

Tunel KIETOK: 3SyKapuOTHYecKass M MpokapuoTthyeckas. OCOOEHHOCTH CTPOECHHS
npokapuoTudyeckoil kineTku. Kierounas creHka Oaktepuid. CTpoeHHE 3YKapUOTHUECKOM
KJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX (YHKIUU.
[Ina3zmarnueckas mMemOpaHa, €€ cBoMcTBa M (PyHKIMU. LluTomnmasma u €€ OpraHouibl.
OpnomemOpannble  opradHouasl  kiaerku: OIIC, anmapatr Tonbaxu,  JTHU30COMBI.
[losmyaBTOHOMHBIE OpraHOMJBI KJIETKH: MHUTOXOHJpUM, Imactuasl. IIpoucxoxnaeHue
MUTOXOHJIpUM 1 miactua. Buael mnactua. HememOpaHHble opraHoubl KJIETKH: puOOCOMBI,
KJIETOUYHBIA LIEHTpP, LIEHTPUOJIH, PECHUYKH, KIYTUKH. DYHKIUU OPraHOMJOB KIETKHU.
Bxirouenus.

Snpo — perynaTopHbli neHTp KkieTku. CTpoeHue sjapa: saepHas o000s0uKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, Ix. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacrnipeneneHrne XMMHYECKUMX JJIEMEHTOB B HEXHUBOM IPUPOIEY,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuupl u cxembl: «llepuonnueckast TabinIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocunTe3 Oenka», «CTpoeHue MoJieKyabl Oenkay, «CTtpoeHue
dbepmentay, «Hyknennosbie kuciotbl. JJHK», «Ctpoenune monexkynsr AT®», «Ctpoenue
YKapUOTUYECKON KIETKN», «CTpoeHHe >KMBOTHOM KIETKW», «CTpOEHHE PpACTUTEIIbHON
KJIETKN», «CTpoeHUe MPOKAPUOTHUUECKON KIETKN», «CTpoeHue sapa KIETKW», «YTIEBObD,
«JInnuaen.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyI0BaHUE ISl TIPOBEICHUS HAOIIOICHUIH,
U3MEPEHHUM,  DKCIEPUMEHTOB,  MHUKpPOIPENapaTrbl  pPaCTUTENbHBIX,  JKUBOTHBIX MU
OaKTepHaTbHBIX KIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaGoparopHas padota Ne 1. «/3ydyeHue KaTaIMTUYECKOM aKTUBHOCTU (pepMEeHTOB (Ha
IIpUMEPE AMHJIAa3bl UIIU KaTajaasbl)».

JlabopatopHast pabota No 2. «V3yueHne CTpPOCHHUS KIETOK PACTCHHM, KUBOTHBIX H
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U UX OMHCAHHUE».
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Tema 4. ’KusHeneATeIbHOCTH KJIETKH.

OOmeH BemecTB, Wi MeTabOIM3M. AcCUMWISIIMSA (TUIACTHYECKUN OOMEH) W
JTUCCUMUJIISIUS (PHEPreTUYeCKUii 0OMEH) — JIBe CTOPOHBI €IMHOTO Ipoliecca MeTaboan3Ma.
Ponb 3aKkOHOB coXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAaHUU METa00JIU3Ma.

Tuner oOMeHa BetecTB: aBTOTpOo(HBINA U TeTepoTpodHbIii. Poins pepmeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBass M TeMmHOBas (a3bl ¢ortocuHTe3a. Peaknuu ¢oTocuHTE3A.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaYeHUE (OTOCHHTE3a A >KM3HM Ha 3emse. BuusHue
yCIIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTEe3. XeMOCUHTE3UPYIONINEe OaKTEPUU. JHAUCHUE XEMOCHHTE3a ISl )KU3HU Ha
3emie.

OHepreTuueckuii 0oOMEH B KIeTKe. PaciieruieHue BeIeCTB, BBIJICTIEHUE W
AKKyMYJIUPOBaHUE DSHEPrUu B KJIETKE. OTambl JHEPreTUYeckoro ooOMeHa. [ukomus.
bpoxenne wu ero Buael. KuciaopogHoe OKHCIEHME, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe GpochopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHA.

Peakiuu matpuunoro cunHte3a. ['eHermueckas undopmanus u JHK. Peanuzarms
reHeTH4ecko nHpopMaIiu B KieTke. ['eHeTuueckuii Koj U ero cBoicTBa. TpaHCKpUIITUS —

Matpuusdblii cuHTe3 PHK. Tpancnmsauums — OwuocuHTe3 Oenka. OTambl TpPaHCISLUU.
KoaupoBanue amuHOKUCHOT. Posib pubocoM B OMocuHTE3€ OeliKa.
Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust otkpeitus Bupyco (. .

NpanoBckuit). OcoOCHHOCTH CTPOCHHS W KU3HCHHOTO IIMKJIa BUPYCOB. bakrtepmodarmu.
bone3snn pacrteHuii, JKMBOTHBIX M  4YEJIOBEKAa, BbI3bIBAEMbIE BHpycamMu. Bupyc
uMmyHoaepuiurta yenoseka (BHUY) — Bo3Oymurens CIIWa. OOpartHas TpaHCKpUILKA,
peBepTasza u unrerpasa. [Ipodunaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmuiet u  cxembl: «Tunbel  mutanus», «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Ximoporiacty, «Potocunres», «Ctpoenue [JHK», «Ctpoenue
u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmyeckuid Koa», «Bupycsn,
«bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1wk Bupyca CIIW]Jla, Oaxrtepuodaray,
«Permkanusa JTHK».

O6GopynoBanue: Mojaenu-ammiukanuu — «Yapoenue JIHK wu  TpaHckpumnius»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii MK, WM KU3HEHHBIM MUK KieTku. MHTepdaza u muto3. Ilpoieccsl,
npotekatonue B uHTep(daze. Perumkarus — peakuust marpuddoro cunre3a JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIM Ha0Op — KapUOTHII. JIUIIIOUIHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuabl. lluTOonOrMYeckue OCHOBBI PA3MHOKEHHS U HWHIWBUAYAJIBHOTO
Pa3BUTHUSL OPTraHU3MOB.

Jlenenue wietku — mMuto3. Crtaguu mutos3a. Ilporecchl, MpoUCXOAsIIME HA Pa3HbIX
CTausAX MUTO3a. BUONIOrnYecKuii CMBICH MUTO3A.
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[Tporpammupyemasi THOEIb KIETKH — aroITo3.

dopMBI pa3MHOXEHUS OpPraHW3MOB: Oecmoioe u TmosoBoe. Buapl Oecronoro
pPa3MHOXKEHUA:  JICJICHUE  HAJBOE,  IIOYKOBAHME  OJIHO- WU  MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHWE, BEreTaTUBHOE  pa3sMHOXKEHHE. VICKyCCTBEHHOE  KJIOHHPOBaHHUE
OPTraHU3MOB, €T0 3HAYEHUE JJISI CEIEKIIUU.

[TonoBoe pa3zMHOMXKEHHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu meriosa. [Iporiecchl, npoucxoadiue Ha ctaausax menosa. [loBenenne
XpomMocoM B mero3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAUEHUE ME03a.

I'amerorenes — mporecc 00pa3oBaHHUS TOJIOBBIX KJIETOK Yy JKUBOTHBIX. IlojioBBIE
KeJe3bl: CEMEHHUKM U sudHUKUA. OOpa3oBaHWE W Pa3BUTHE TMOJIOBBIX KIETOK — TameT
(cnmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS
SMIEKJIETOK U criepMaTto3ouioB. OmnogorBopenue. [lapreHorenes.

NunuBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBLHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TacTpyIslus,
opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHE. TUMBI TOCTIMOPHUOHAIBHOTO PAa3BUTHS:
psMOe, HempsiMoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUA: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JeMmoHcTpanuun:

Tabnuup! u cxembl: «DoOpMbI pa3MHOKEHUS OPTAaHU3MOBY, «/[BOMHOE OII0IOTBOPEHHE
y IBETKOBBIX pacTeHHI», «BereratTnBHOE pa3MHOKEHUE pPaCTCHUN», «JleJeHue KIEeTKH
Oakrepuitn, «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHHnEe XPOMOCOMBDY, «KIIETOUHBIN ITUKI,
«Pemmkamusa JJHK», «Muto3», «Menos», «IIpsmoe u Henpsamoe pazButue», «l'amerorenes
Yy MJICKOITUTAIOIINX U YeJIOBEKa», « OCHOBHBIE CTAIUA OHTOTCHE3A).

O6opynoBanue: MUKPOCKOI, MUKpoIipenaparbl «CrnepMaTo30U Ikl MIIEKOTIUTAIOIIETOY,
«Slineknerka Miekonuraromero», «KaproknHes B KJIETKaX KOpeEIIKa JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierkuy, moaenb JJHK, moaens metadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HabmroaeHue MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JyKa
Ha FOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopuast pabora Ne 4. «l3ydeHuwe CTpOCHHS TMOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacsieAcTBEHHOCTH 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer n 3amaun reHeTUKU. MIcTopusi pa3BUTHUA TEHETUKU. Pojb 1MTONOTHH U
SMOpPHOJIOTUN B CTAaHOBJICHHHM TEHETHKH. BKiIam pOCCHUCKMX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. METOapl TEHETUKH (TUOPHUIOIOTHYECKUN, IUTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKuii).  OCHOBHBbIE  TEHETHYEeCKHe  TOoHATHS. [ eHeTmyeckas
CHUMBOJIUKA, UCTIOJIb3yeMasl B CX€Max CKpeIlUBaHUH.

3aKOHOMEpPHOCTH  HAcJIeIOBaHUs MPHU3HAKOB, yCTaHOBJIEHHble [. Mengenem.
MonorubpumHoe CkKpenBanue. 3aKOH eAMHO00pa3usi THOPHUIOB TIEPBOTO TOKOJICHUS.
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[IpaBuio AOMUHUpPOBaHHUA. 3aKOH PACIHICTUICHUSI MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMer.
ITonHOE M HENMONIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpellMBaHWe. 3aKOH HE3aBUCHMOIO HACIEJOBaHUS IPU3HAKOB.
[{uToreneTnueckrue OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE CKPEIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIMIETO CKPEIIUBAHUS JIJIs ONPeIeTICHHsI TEHOTUIIA OCOOH.

CuemsieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana no CUEMJIEHHOMY
HACJIEJOBaHUIO TeHOB. HapyllleHne clenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpENENieHHEe Iona. AyTOCOMBI W TOJIOBBIE
XpOMOCOMBI. ['oMoraMeTrHsle M reTeporaMeTHble OpraHu3mbl. HacnemoBanue Npu3HAKOB,
CLICIJICHHBIX C TOJIOM.

N3mMeHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACIIECICTBEHHAs M HacleACcTBeHHas. Poib
Cpelbl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHUKAa MOAUPUKAIMOHHOM
W3MEHYMBOCTH. BapuanmoHHbIA psl M BapualMoOHHAs KpuBad. Hopma peakuunu nmpusHaka.
KonuyecTBeHHBIE W KA4eCTBEHHBIE TIPU3HAKM MW WX Hopma peakuuu. CBoMcCTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacneactBennasi, WM TEHOTUIMYECKas,  M3MEHUYUMBOCTh.  KoMOuHaTuBHas
M3MEHYMBOCTh. MeH03 U TMOJOBOM MpoIleCC — OCHOBA KOMOWHATHBHOW W3MEHYHUBOCTH.
Mytannonnass u3MeHuuBOCTh. Kiaccudukauuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacToTa ¥ npuyuHbl MyTauuid. MyTtareHable (pakTopbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HacJeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uvenoBeka. Kapumorun dvenoBexka. OCHOBHBIE METOAbl T'€HETHKU YEJIOBEKa:
IE€HEAJOTUUECKUM, OJU3HEIOBbIN, HUTOTEHETUYECKUH, OUOXUMUYECKUN, MOJEKYJSIPHO-
reHeTnyeckuii. COBpPEMEHHOE ONPENEIICHHE T€HOTHUIIA: TOJHONEHOMHOE CEKBEHHPOBAHME,
TCHOTUIIMPOBaHUE, B TOM umcie ¢ momoipio I11[P-ananu3a. HacnencTBennsle 3a001eBaHms
YyelloBeKa: TeHHble O0o0Jie3HH, OOJIE3HM C HACJEACTBEHHON MpPeapacioyioKeHHOCTbIO,
XpoMOCOMHbIe Ooiie3HH. ComaTHYecKue U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  00Opasza JKU3HU, JAUATHOCTUKHU, NTPOPUIAKTHUKA U  JICUCHUS
reHeTUYEeCKuX  OoJsie3Hel.  MeOUKO-TeHEeTHYEeCKOEe  KOHCYJbTUpPOBAaHUE.  3HAUYEHUE
MEIUIIMHCKOW TEHETUKH B TIPEIOTBPAIICHUM W JICYCHUH TEHETHYECKUX 3a00JIeBaHUI
YEJI0BEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBuinos.

Tabmuubr u cxeMbl: «MOHOTHOPUAHOE CKpPENIMBAHUE W €ro IMTOTCHEeTUYEeCKas
OCHOBa», «3aKOH PacHICIJIEHUSI U €r0 IUTON€HETUYECKask OCHOBA», «3aKOH YHUCTOTHI TaMET,
«Iurnbpunnoe ckpenimBanuey, «lluTonornyeckre OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSY,
«Mernosy», «B3auMoAeHCTBUE QJUICIIBHBIX TIE€HOBY», «l €HeTHYecKue KapThl pPAacTECHUH,
KUBOTHBIX U YelI0BeKa», «['eHeTrka nomnay, «3aKOHOMEPHOCTH HACJIE€I0BaHUs, CIIETUIEHHOTO
¢ nomom», «Kapuortumbel 4YenoBeKa WU KUBOTHBIX», «BuIbl HW3MEHYMBOCTHY,
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«MoaudukanmonHas U3MEeHUUBOCTEY, «HacnenoBanue pesyc-daxropay, «['eHetnka rpymn
KpOoBW», «MyTallMOHHAsA W3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anuinkanuu «MoHorubpuaHoe ckpeniuBanuey», «HemomHoe
JTOMUHHUpPOBaHUE», «Jurudpuanoe ckpemmbanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukpomnpenapar «/[pozopuna» (Hopma, mMytauud (OPMBI KPBUIBEB U OKPACKH Teja),
repOapuii «I'opox MOCEBHOY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «U3yueHue pe3ynbTaTtoB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAITMOHHOW W3MEHYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW».

JlabopatopHass pabora Ne 7. «AHamu3 MyTanmud y Jpo30(uiibl Ha TOTOBBIX
MHUKponpenapaTax».

[TpakTuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkups Kak HayKa M mpouecc. 3apoKJICHHUE CEJIEKINN U JOMECTUKanusA. Yuenue H.
. BaBusnoBa o IIeHTpax MPOUCXOKIACHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHui. LleHTphI
MIPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT, mOpoAa, IITAMM.

CoBpeMeHHbIE METOABI CeNEKIIMU. MacCOBBI M MHAMBUYAIbHBIA OTOOPHI B CEJIEKIIUH
pacTeHM H KHBOTHBIX. OIlEHKa JKcTepbepa. DbBIM3KOPOACTBEHHOE CKPEIIMBAHHE —
uHOpuaunr. Yucras nunus. CKpellMBaHWE YUCTHIX JHUHUHA. ['eTepo3uc, wim rudpumHas
cuna. HepoactBenHnoe ckpenmBanue — aytopunuur. OtganéHHas tuOpuausanus u eé
ycrexu. VICKyCCTBEHHBIM MYTareHe3 M IOJYYEHHUE IOJUILIONIOB. JIOCTHKEHHS CENEKUUU
pacTeHUM, ) KUBOTHBIX U MUKPOOPTAaHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. [ €HHAsT WHXKEHEpUsA. JTanbl CO3JAHMS
pexkomObunanTHoi JIHK u Tpancrennsix opranusmoB. Kinerounas mmxenepus. Kierounsie
KYJIbTYPBI. MukpokinoHanbHOE Pa3sMHOXEHUE pPacTEHUMN. Knonuposanue
BBICOKOIIPOAYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ITUYECKUE
npobsembl. MO — reHeTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. U. Basuios, 1. B. Muuypumn, I'. /[. Kaprieuenko, M. ®@. lBaHoB.

Tabmuubr u cxembl: kapta «L[eHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYypPHBIX
pactenmit», «llopoapl gOMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PacTEHUN,
«Otnanénnas rubpuauzanus», «Padotel akamemuka M. @. MBanoBay, «llomummounausy,
«OOBEKTHI OMOTEXHOJIOTUN, «Kiterounsie KYJbTYPBI u KJIOHUPOBAHUEY,
«KoHcTpynpoBaHue 1 epeHoC reHOB, XpPOMOCOMY.

O6opynoBanue: MyJISKU TUIOJIOB M KOPHEIUIOAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKTHYECKHE PAdOTHI:

Oxckypeust «OCHOBHBIE METOJIbI M IOCTHXKEHUSI CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO ()epMy, COPTOMCIIBITATENbHBIN YYaCTOK, B TEINIMYHOE
X035IUCTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».
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11 KJTACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BOZHMKHOBEHUS 3BOJIIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpUS U €€
MECTO B OMoioruu. BiausiHue sBONIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa 3BONMIOLNUHU. [[al€OHTOIOTMYECKHE: TOCIEA0BATEIBHOCTD IOSBIICHUS
BUJOB B TAJICOHTOJOTHYECKON JeTomucH, mnepexoansie (opmbel. buoreorpaduueckue:
CXOJCTBO M paznnuue ¢hayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMUECKHE: CXOJICTBA M PAa3INYUsi YMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHbIC, PYAUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKUE: CXOACTBO MEXaHHW3MOB HACIIEICTBEHHOCTU M
OCHOBHBIX META0OJIMYECKUX ITyTEH Yy BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapeuHa. IIpeamnochuiku BO3HMKHOBEHUS JapBUHU3MA.
JIBHOKyIIME CHUJIBI 3BOJIONMU BUAOB MO JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE TpU
OTPAaHUYEHHOCTU PECYpPCOB, HEONpees€HHAs N3MEHUYMBOCTh, OOpb0a 3a CYILIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTD) u € 0OCHOBHBIE MOJIOKECHHUS.

Mukpossosronus. [lonynsanus kak eqMHUNA BUIA U 3BOJIIOLIHH.

JBrokymiye cuibl ((pakTopbl) SBOJIIOLIMY BUJOB B Npupoae. MyTallmoHHbIN Opolecc u
KOMOMHATUBHAST W3MEHYMBOCTb. l[lomynsnMOHHbIE BOJHBI W Apeld reHoB. M3omsuusa u
MUTPALIHSL.

EcrtecTBeHHBIN 0TOOp — HampaBisOmMi pakTop 3BoonKH. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOaeHHOCT, ~ OpraHU3MOB  Kak  pe3yjibTar  3Boitouuu.  IIpumepst
MPUCIIOCOOJIEHHUI Yy opraHu3MoB. ApoMop(h03bl U UAHOATANTALUY.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHble (HOpMBI BHI000pPA30BAHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

Maxkposomorus. @opmsl 3BoOLKN: (PUTIETHYECKAs], TUBEPTEHTHAs,, KOHBEPreHTHAs,
napajuienpHas. HeoOpaTuMocTh 3BOJIIOLNH.

[IpoucxoxkneHne OT  HecHelUaNIM3UpPOBaHHBIX  mpeAakoB.  [Iporpeccupyromias
cnenuanu3anvsa. AJanTuBHas pagualus.

JdemoHcTpanuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'ekkens, ®. Mromiep, A. H. Ceepuios.

Tabmuiet U cxeMbl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJbIiu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Popmbl OOprObI 3a CYIECTBOBAHUEY,
«EctecTtBeHHBIN 0TOOP», «MHOrOOOpasue copToB pacTeHui», «MHOroobpasue mnopoa
KUBOTHBIX»,  «llomymsamumy,  «MyTallMoHHass ~ U3MEHUYMBOCTH»,  «ApoMopdo3bDy,
«Mnunoananrtamumny, «O01mas nerevepauus», «IBuwxyiume cuisl 3Bomonnn», «Kapra-cxema
mapipyta myremectBus Y. Jlapsunay, «bopbs0a 3a cyniectBoBanuey, «lIpucrnoco0ieHHOCTD
opranusmoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTUIECKOE BU00OPA30BAHUEY.
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O6opynoBaHue: KOJUJIEKIIUA HACEKOMBIX C Ppa3IMYHBIMU THUIIAMH OKpAcku, HaOOp
IJIOJIOB U CeMsH, KosuieKuusi «[IpuMepbl 3alIUTHBIX HPUCIOCOOJICHUN Y MKUBOTHBIXY,
MozieNib «OCHOBHBIE HAaNpPAaBJICHHS 3BOJIIOIUNY, 00bEMHas Mojaelb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckass kapTa Mupa, KoJuleKIus «@DOpMbl COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTeHWi», Mozenb ammmdkamus <«llepekpéct Xpomocom», BIIaKHbBIE
npenapathbl «Pa3BuTre HacekoMoroy», «Pa3BuTue JArymkn», Mukpornpenapar «Jpozoduina
(HOpMa, MyTaruu (hOPMBI KPHUIHEB U OKPACKH Tea).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIabopartopHas padota Ne 1. «CpaBHeHHE BUAOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass padora Ne 2. «OmnucaHue NPUCHOCOOJCEHHOCTH OpraHu3Ma H €€
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHble  TNpEACTaBICHUS O 3apOXACHUM JKU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUS U3HM Ha 3emuie: abMoreHe3 W mHaHcHepMmus. XUMHUYECKas 3SBOIIOLUA.
AOUOTeHHBI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKUX. DKCIEPUMEHTATHLHOE
MOJTBEPXKJICHUE XUMHUYECKOW 3Boouuu. HauanbHble 3Tanbl OGMOJOTMYECKON HBOJIIOLIUU.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp ¢ BO3HHKHOBEHHUE
NpoTOoKJIeTKH. [lepBble KiIeTku M UX 3Boonus. DOPMUPOBAHNE OCHOBHBIX T'PYMI KHUBBIX
OpraHU3MOB.

Pazgutne xum3Hum Ha 3emiie mo 3paM U nepuomaM. Karapxeil. Apxeiickas u
mpoTepo3oiickas Ipbl. Ilameo3oiickas 3pa W €€ meproabl: KeMOPUUCKUN, OpPIOBHUKCKHM,
CUJTyPUHCKUN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30¥icKas apa U €€ NEPUOIBL: TPHACOBBIM, IOPCKUM, METIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMara M reoJIorH4eckux npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLMU
PACTUTENBHOTO W KUBOTHOTO MuUpa. Apomopdo3bl y pacTeHui U KUBOTHBIX. [losiBieHue,
paclUBET ¥ BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro Mupa Kak  oTpaxeHue HBomonuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OBOJIIOIMSA YE€JOBEKa. AHTpPOIOJOrUs Kak Hayka. Pa3BuTue mpeacTaBiIeHUN O
IIPOUCXOXKJICHUH YeJoBeKa. MeToasl HM3ydeHHs aHTpornoreHesa. CxoacTBa W pas3iudus
YeJIOBEeKa M )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIOBEKa.

JBuxymue cunbl ((akTopel) aHTpororene3a. HacnencTtBeHHas W3MEHUHMBOCTH U
€CTeCTBEHHbII 0TOOp. OOIIecTBeHHbI 00pa3 JKU3HU, M3TOTOBIEHUE OPYIUl Tpyna,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaIUA U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMENbIN,
Yenosek mnpsamoxomdmui, YenoBek HeaHIepTalbCKkui, YesnoBexk pasyMmHbld. Haxonxu
MCKOIAaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHHUSA, 00JacTb pacHpoCTpaHEHUs, OOBEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS.

Yenoseueckne pacbl. OCHOBHBIE OOJIBIITUE PAChl: €BPOICOUIHAS (€BpA3HIICKas), HETPO-
aBcTpajioujHas (9KBaTOpUalibHAs), MOHIOJIOMAHAS (a3MaTcKo-amepukaHckas). UYepTbl
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MPUCTIOCOOTICHHOCTH TPEACTaBUTENICH YEIOBEYECKUX pac K YCJIOBHSIM CYIIECTBOBAHHUS.
EauncTBO uenoBeueckux pac. Kputuka pacuszma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuer u  cxembl: «Bo3umkHoBeHue CoiHeuHOM  cHCTeMbl», «Pa3BuTue
OpraHU4ecKoro Mupa», «PacturtenbHas kietkay», «KuBoTHas kietka», «[Ipokapuornueckas
KJIeTKa», « COBpEMEHHAas CUCTEMa OPraHUuYeCcKoro Mupa», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOGHHS  4YeJOBeKa W  YEJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NaJICOHTOJIOTMYECKUX HAXOJIOK IMPEIKOB COBPEMEHHOIO YEJIOBEKa», «JlpeBHelue aoamy,
«/lpeBHue moam», «IlepBpie COBpeMEHHBIE TI0AN», «HenoBedeckue pacsn.

Ob6opynoBanue: wmynsixu «lIpoucxoxnenue yenoBeka» (OIOCTBI aBCTPAJONUTEKA,
NUTEKAHTPONa, HeaHAepTaiblla, KPOMAaHBOHIIA), CIIETIKH WM HW300pa)KEHHUS KaMEHHBIX
opyaui NepBOOBITHOTO YeJI0BEKa (KaMHHU-YOTIIEPHI, pyOura, ckpebiia),
reOXpOHOJIOruYecKas Tadnuma, KoeKus «DopmMbl COXpaHHOCTU UCKOMAEMBIX KUBOTHBIX
Y PACTEHUID.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[TpakTnueckas pabora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PaCTEHUI U KUBOTHBIX
B KOJUIEKIUSIX).

DKCKypcusi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbBIN
WJIM KpaeBeqUYEeCKU My3€eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKoJIoTHsI Kak Hayka. 3agayd M paslenabl dKOJOrMu. MeTonbl 3KOJIOrMYEeCKUX
MCCJIENOBAHMNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHU3MOB:  BOJHAsl, HA3€MHO-BO3JYyIIHas, I[OYBEHHA,
BHYTPUOPraHU3MEHHAs.

Oxkonornueckue paxroprl. Kimaccudukanus s3kog0rudeckux GpakTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. JleficTBre 3KoI0orndeckux (PakTopoB Ha OPraHU3MBbI.

AlGuoTtnueckue (akTOphpl: CBET, TeMIEpaTrypa, BIAKHOCTb. DOToNepuoansMm.
[IpucnocoOnenuss OpraHu3MoB K JEHUCTBUIO aOMOTMYECKUX (akTopoB. buonornueckue
PUTMBL.

buotnueckne daktopel. Bumbl OMOTHYECKHMX B3aUMOJCUCTBUIN: KOHKYpPECHIIHS,
XUIIHUYECTBO, cuMOM03 u ero (¢opmbl. [lapasutusm, Koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYEHUE
OMOTUYECKUX  B3aUMOJACHCTBUN JUIsl CYHUIECTBOBAHUS OPraHM3MOB B  MPUPOJHBIX
COO0O0I1IEeCTBAX.

DKOJIOTHUECKHE XAPAaKTEPUCTUKU MNonysiuud. OCHOBHBIE MOKAa3aTead MMOMYJISLHAN:
YUCJIIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTh, CMEPTHOCTb, MPHUPOCT, MUrpauus. JnHammuka
YUCJIEHHOCTHU MOMYJISIUU U €€ peryJisiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ym6onpar, K. @. Pynbe, O. ['exkens.
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Tabmumst u  cxembl: kapta «[Ipuponueie 30HBI 3emam», «Cpeabl oOUTaHUA
opranu3moBy, «Dotonepuoauzmy», «llonmynauun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU
nomyJsiuuu uHQy30puu-Typenbkny, «llumiesbie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHast padota Ne 3. «Mopdomornyeckne 0oCOOEHHOCTH PacTCHHUI W3 Pa3HBIX
MeCT OOMTaHHUSI.

JlabopatopHas pabota Ne 4. « BiusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «lloacu€r MJIOTHOCTH MOMYJSIIIUN pa3HBIX BUIOB

paCTEHUI.
Tema 4. CooO1iecTBa ¥ IK0JOTN4YeCKHE CUCTEMBI.
CooOmiectBO  opranu3mMoB — OuorneHo3. CTpykTypbl OuWoOlIEHO3a:  BHAOBAf,

IpoCTpaHCTBEHHas, Tpoduueckas (nuienas). Bugasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

Okosornueckre cucteMbl (3xkocuctemsl). [loHsTHe 00 sKOcHMcTeMe M OHOTreOoIeHO3e.
OYHKIIMOHAIbHBIE KOMIIOHEHTBI JIKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIYyLICHTHI.
KpyroBopot BemiecTs M MOTOK 3HEPIHM B dKocucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocucteMbl. [lumeBsle nenu u cetd. OCHOBHBIE TOKAa3aTeld 3KOCUCTEMBI: Ouomacca,
MPOIYKIUS. DKOJIOTHUECKUE MUPAMUJIbI: MPOAYKIIUU, YACIECHHOCTH, Onomacchl. CBolcTBa
DKOCUCTEM: YCTOWUYUBOCTD, CAMOPEryJsinus, pa3Butue. CyKueccusl.

[IpuponHble PKOCHCTEMBI. DKOCHUCTEMBI O3EP M PEK. ODKOCHCTEMA XBOWHOTO WU
IIMPOKOJUCTBEHHOT O JIeca.

AHTpPONOreHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOOosKocucTeMbl. buonornyeckoe u
XO3s5IIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue  kak  (Qaktop  yctoWumBoctH  3KocucteM.  CoxpaHeHue
OMOJIOTHYECKOT0 pazHOOOpa3us Ha 3eMIle.

VYuenue B. W. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa Ouochepsl.
XKupoe BemecTBo 1 ero GpyHkiuu. OcobeHHOCTH OMocdephl KaK TII00ATBHONW SKOCHCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHasi CBs3b B Onocdepe.

KpyroBopotsl BeliecTB U OMOreOXMMHYECKUE LHMKIBI 3JEMEHTOB (yriaepoja, a3oTa).
3oHanbHOCTHL OMocheprbl. OCHOBHBIE OMOMBI CYIITH.

UYenoeyectBO B Ouochepe 3emiu. AHTpPONOTeHHBbIE H3MEHEHUSI B Ouocdepe.
I'moGanpHbIE PKOJIOTHYSCKUE TTPOOIICMEL.

CocymectBoBanue Tpupoabl U dYenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa YycToilunBocTH Ouocgepsl. OCHOBA palMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UcHojib30BaHue. JJocTrkennst OMOIOTUU U OXpaHa MPUPOIbI.

JdemoHcTpanuun:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuaackui.

Tabmuubr u cxembl: «llumesBsie menm», «bHOIEHO3: CcOCTaB W CTPYKTypay,
«IIpuponnsie coobuiectBay, «llenu nutanusy», «Konorudeckas nupamuaa», «buocdepa u
YeloBeK», «IJKOCHUCTEMA IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO JIecay,
«buoneHo3 BomoéMa», «ArpoueHo3», «lIlpuMepHble aHTPONOreHHbBIE BO3JCHCTBUS Ha
npupony», «BaxxkHelme UCTOUHUKH 3arps3HEHUS] BO3JyXa U T'PYHTOBBIX BOJ», «[louBa —
BakHeHMIas cocrtapistonias ouochepr», «DakTopbl nerpamauuu mnousy, «llapHUKOBBIM
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apdekr», «DakToppl PaTUOAKTUBHOTO 3arpsi3HEHUs Ouocdepbl», «OOmas CTpyKTypa
ouocdeps», «PacmpocTpanenue xu3zHu B Ouochepe», «O30HOBBIN 3KpaH Ouochepsi,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoae».

O6opynoBanue:  Mojenb-anmudkanmus  «TunuuHele  OWONEHO3bI»,  TepOapuii
«PactutenpHble  cooOmecTBay, Koiuieknuu «buoreHo3», «Bpemurenu BaKHEUIINX
CEJIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuu U KOJUIEKIMH PACTEHUH W IKUBOTHBIX,
OpUHAJIEKAIIME K Pa3HbIM JKOJOTHYECKMM TpynmaMm oOJHOoro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHI U )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BUOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pPeE3yJibTaTaM OCBOCHHS
oOyJaronMMucs  OporpaMM  cCpeiHero  obmero  oOpa3oBaHMs:  JUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHYHOCTHBIX pE3yibTaTOB OCBOCHMS Ipeamera «buonorus» BblIEIEHBI
CJIENYIONIME COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS POCCUHCKON TpaXkIaHCKOM
WUJICHTUYHOCTA — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICIICHUIO,
HaJlMYue MOTHBAIMM K OOYYEHHIO OHMOJIOTMH, IIEJCHAINPABICHHOE PAa3BUTHE BHYTPEHHUX
yOEXKJIEHUd JUYHOCTH Ha OCHOBE KJIOYEBBIX ILIEHHOCTEW W HCTOPUYECKUX TPATULUI
pa3BUTHS  OWMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U  CIHOCOOHOCTh  OOyYarouuxcs
PYKOBOJACTBOBAaTbCSI B CBOE€M JEATENIBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTaHOBKAaMH,
MPUCYIIUMU  CHUCTEME  OHOJOTHYECKOTO  00pa3oBaHMs, HaJIUMYHE  HKOJOTUYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pPE3yJIbTATBl OCBOEHUS INpeaMeTa «bHOIOTus» NOCTUTalOTCS B €IUHCTBE
y4eOHOH ¥ BOCHHUTATEIBHOW JESATEIBHOCTU B COOTBETCTBUU C  TPAJAUIIMOHHBIMU
POCCHUMCKMMH  COLUHMOKYJIBTYPHBIMH, HUCTOPUYECKMMU U  JTYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TIPUHSATHIMU B 00IIIECTBE MPaBUJIaMH U HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT
npoleccaM CaMONO3HAHUSA, CAMOBOCIHMTAHUS M CAaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEUN
MO3ULHAH JIMYHOCTH, MTATPUOTU3MA, YBAXKEHUS K 3AKOHY U IPABOIOPSAAKY, YEIOBEKY TPyJa U
CTapiieMy TMOKOJICHHI0, B3aUMHOTO YBaKCHHs, OEPEKHOTO OTHOIIEHUS K KYJIbTypHOMY
HACJIEIUIO U TPAJAULKUAM MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit Denepaunu, NpUupoac 1
OKpYKarolIen cpele.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSA Yy4eOHOro mnpeaMera «buoJOTHS» TOIKHBI
OTpa)xkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIINXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW NO3UIMEN JIMYHOCTHA, CHUCTEMOW UIEHHOCTHBIX OpPHUEHTALMN, IO3UTUBHBIX
BHYTPEHHHUX YOEXKIICHUH, COOTBETCTBYIOUIUX TPATULIMUOHHBIM IIEHHOCTSIM POCCHIICKOTO
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o0IIecTBa, pacUupeHne KU3HEHHOTO OTBITA U OTIBITA JESTEILHOCTH B MPOIECCE PeATU3AIINH
OCHOBHBIX HalpaBJICHUN BOCIUTATENBHOMN A€ TEILHOCTH, B TOM YUCJIE B YaCTH:
1) rpamaIaHCKOro0 BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh T'PAXJAAHCKOW TO3UIIMU OOyYarolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX NpaB U OO0S3aHHOCTEH, yBa)XKEHHE 3aKOHA M
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [IEATEIPHOCTH TPH CO3JaHUU YYCOHBIX
IIPOCKTOB, PEIICHUH YYEOHBIX W ITO3HABATEJbHBIX 3aJiay, BBITTOJTHEHUU OHOJOTHMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEACNSATh COOCTBEHHYIO IMO3UIIMI0O IO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YyMEHHUE VYYUTHIBATh B CBOMX JCHCTBHSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOAEH C pa3HbIMU YOEXKICHUAMH, KYJIbTYPHBIMU IIEHHOCTAMH U
COIIMAJILHBIM TTOJIOKCHUEM,

TOTOBHOCTh K COTPYJAHMYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX W MCCIEI0BATEILCKUX 3a7ad, YBAKHUTEILHOIO OTHOIIEHHUS K MHEHHIO
OTIIOHEHTOB TIPU 00CYKJIEHUH CTIOPHBIX BOTIPOCOB OMOJOTHUUECKOTO COACPIKAHMS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh  POCCHUMCKOM  T'paXJTaHCKOM  HJEGHTHUYHOCTH, IaTPUOTH3MA,
YBOXEHUS K CBOEMY HApoOy, UyBCTBA OTBETCTBEHHOCTH mepesi PonHOM, ropaoCTH 3a CBOM
Kpa#, CBOO PoayHy, CBOM SI3BIK M KYJIBTYPY, NPOILLIOE U HACTOSIIEE MHOTOHAILIMOHAJIBHOTO
Hapojaa Poccuu;

IICHHOCTHOE OTHOIIEHHWE K TNPUPOJHOMY HACICAUI0O U MMaMSATHUKAM MPUPOJbI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CITIOCOOHOCTh OIICHMBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAaHOBJEHHE W Pa3BUTHC
OMOJIOTUY, TIOHUMAHMS 3HAYCHUS] OWOJIOTMU B TO3HAHUM 3aKOHOB MPHUPOJBI, B >KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas  yOeXKIE€HHOCTb, TOTOBHOCTh K CHyKeHHI0O U 3amuTte (OTtedecTna,
OTBETCTBEHHOCTb 3a €Tr0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEN POCCUMCKOT0O HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIEHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENAM, CO3JIaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHS LEHHOCTEM CEMEWHOM >KWU3HU B COOTBETCTBUM C TPAAULIUSAMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:
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ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAs 3CTETUKY OBbITAa, HAYIHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIICHUIA;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOIM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSBISATH
KaueCTBa TBOPUYECKOU JIMYHOCTH;

S) d¢usuuyeckoro BocnMTAHUA, (OPMHPOBAHMA KYJBTYPBI 310pPOBbA M
IMOLMOHAJIBLHOIO 0JIaronoJIyYms:

NOHUMaHUE W peaau3alus 37A0pOBOro M 0Oe30MmacHoro odpasza >KU3HU (370pOBOE
NUTaHUE, COOIIOJICHUE TUTMEHUYECKUX MTPaBUI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITHM
W OTIbIXa, perysipHas Qu3nyeckass aKTUBHOCThH), OEpPEeKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M TICUXUYECKOMY 37I0POBBIO;

NOHUMaHUE IIEHHOCTH NpPaBWJI HHIUBUIYAIBHOIO W KOJUIEKTUBHOTO O€30MacHOIO
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJEH;

OCO3HAHME TOCJICICTBUN U HEMPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOIEHUS aJIKOTOJS,
HapKOTUKOB, KYpEeHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K aKTUBHOM  JICITEJBHOCTHM TEXHOJOTHYECKOM U  COLHUAJIbHOU
HaIpaBJICHHOCTH, CHOCOOHOCTh UHUITUUPOBATD, IJITAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHSThH
TaKy0 JeATEeIbHOCTD;

UHTEPEC K pa3inuHbIM chepaM npodecCuoHaTbHON eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAaHHBIA BBIOOP Oymyiied mnpodeccuu U peaaru30BbIBATh COOCTBEHHBIC >KM3HCHHBIC
TIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKHU I1eJIecCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK HMCTOYHHKY KU3HHU Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUS,

MOBBIIIIEHNUE YPOBHSI AKOJOTHUUECKON KYJIbTYphl: MPUOOPETEHUE OIbITA IIAHUPOBAHUS
MOCTYIKOB M OLIEHKH WX BO3MOKHBIX MTOCJIEACTBUMN JJIsl OKPYKAIOLIEH CPEIbI;

OCO3HaHME TI00aTFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TPU HU3YYCHUH OHOJIOTHH 3HAHUS U
YMEHHSI TIpU pEHIeHWHU MpOoOJeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOJIH30BAHUEM
(cobmroieHUe TIpaBUJI TIOBEJICHUS B MPUPOJIE, HAITPABIECHHBIX Ha COXpPaHEHHWE PABHOBECHS B
HKOCHUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HEMPUATHE JIEVCTBUM, MPUHOCAIIUX BpEI OKPYXNKAKOIIEH NPUPOIHOU CpeEXE,
yYMEHHE MIPOTHO3UPOBAThH HeOJIaronpusTHHIE AKOJIOTUYECKHUE MOCJIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJU4Yue Pa3BUTOr0 SKOJIOTHYECKOTO MBIIUICHHUS, HKOJOTHUUECKON KYJIBTYPHI, OIbITA
NEATEeIbHOCTH HKOJOTHYECKON HANpaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS HMHU B
MO3HABaTEJbHOW, KOMMYHUKATUBHOM M COLMAJIbHOM TMPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
NPAKTUYECKOMN AEATEIbHOCTU SKOJOTUUYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUsT HAyKM W OOIIECTBEHHOH MPaKTUKHW, OCHOBAaHHOIO Ha JHUAlOre KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME  SI3bIKOBOM W  YMTATENbCKOW  KYJIbTYpbl KakK CpeJCTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMU U IO3HAHUS MUPA;

[NOHMMaHue creun(UKy OMOJOrMU Kak HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
palMOHAJIBHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHMM LEJIOCTHOTO IMPEJICTaBICHUS 00
OKpYKaIOIllEeM MHpE Kak O €AMHCTBE IPUPOIbI, 4YEJOBEKa M OOIIeCTBa, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAaHEHHUS IPUPOJIHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OWOJNOTMHM JUIsI COBPEMEHHOM  ITMBHIIM3AIINU:
o0ecrieyeHrss HOBOTO  YpPOBHS  Pa3BUTHUS  MEIUIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTb pPECYpCHbIE MPOOJIEMbl pa3BUTHS YEJIOBEUECTBA,
MOMCKA IyTEN BBIXOJIA U3 TJIOOABHBIX IKOJIOTMYECKUX POo0sieM U o0ecrieueHus nepexoia K
YCTOMYMBOMY pa3BUTHIO, PALMOHAIIBHOMY HCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJIOTMYECKUX 3HAHUW B LEIAX IOBBIIICHUS
oOmiel  KyJnbTypbl, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM  4YacTu
(YHKIMOHAJIBHOM rPaMOTHOCTH O0OyYaronuxcsi, popMupyeMon Ipu U3y4eHUH OUOJIOTHH;

MMOHUMAHUE CYIIIHOCTH METOOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIOJb30BaTh IOJIydaeMble 3HAaHUS ISl aHalIW3a U OOBSCHEHUS SBJICHUMN
OKpY’KaIOILIEr0 MUpPa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHE JeNaTh 000CHOBAHHBIC
3aKJIFOUYEHUSI HA OCHOBE HAyyHBIX ()aKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IMOJIyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO MCIOJIb30BATh OWOJOTMYECKUE 3HAHMS JJIsi PEIICHHS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYALUSIX;

OCO3HaHUE LEHHOCTH HAyYHOH AEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO
Y UCCJIEI0OBATENBCKYIO IEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO MU CAMOOOpPA30BaHUIO, K
AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO OMOJOTMM B COOTBETCTBUU C KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3yabTaThl OCBOCHHS Y4EeOHOTO MpeaMeTa « bHoorusy BKIIIOYAIOT:
3HaYUMBbIC M7 (DOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKAUCHUTUTHHAPHBIC
(MexIpeIMeTHbIEC) OOIeHayUHbIe TOHATHS, OTPaXKAIOLINe HEJIOCTHOCTh Hay4YHOH KapTHUHBI
MHUpa U CeU(PUKY METOAOB IMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO,
SHEeprusi, SBJCHHE, TMpoIlecC, CHUCTEMa, HAy4yHbId (akT, MPHUHLUI, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIE0OBaHUE, HAOIIOICHUE, U3MEPEHHUE, SIKCIIEPUMEHT U
Apyrux), YyHHUBepcalbHble Yy4yeOHble JeWcTBUS (MIO3HABaTEIbHbIE, KOMMYHUKATHUBHbIE,
perynaTuBHbIE), obecrneunBaomue (opmupoBaHue (GYHKIMOHAIBLHOW TIPAMOTHOCTH U
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COLIMAJIbHOW KOMIIETEHIIMU OOy4YaroIIUXCsl, CHOCOOHOCTh OOYYalOIIMXCSl HCHOJIb30BaTh
OCBOCHHBIC MEXKTUCIUTUIMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHNS U YHUBEPCAIbHBIC yUeOHBIC
JIEHUCTBUSA B IO3HABATEILHON U COLIMAIBHON MIPAKTHUKE.

MeranpeaMeTHbIle pe3yiabTaThl OCBOEHUS MPOTPAMMBbI CPEIHEr0 O0IIero o0pa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSTENbHO (POPMYIHMPOBATh U aKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUI MNPUEMBI JIOTUUECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHHUs, Kiaccudukanuu, oO0OIICHHs), PACKPBIBATH CMBICT OMOJIOTHYECKUX
NOHATUH (BBIIENATh WX XapaKTepHbIE NPHU3HAKH, YCTAaHABIMBATH CBSI3UM C JPYTUMH
MIOHATHSIMU );

OTPENENIATh LU ACATEIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUH UX JTOCTHXKECHUS,
COOTHOCUTBH PE3YJIbTAThI ICSITEIHLHOCTH C TOCTaBIECHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS Ui OOBSCHEHUA (PAKTOB MU SIBICHHUI >KHBOMU
IPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIIATh ~ 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pPacCMaTPUBACMBIX  SIBJICHUSX,
(hOpMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MOJICIbHBIE CPEJICTBA JIJIs MPEJCTABICHUSI CYIIECTBEHHBIX CBS3EH
M OTHOIICHWA B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUUl Pa3HOTO
POJia, BBISIBIEHHBIX B Pa3TUYHBIX HHHOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUWA MpoOJeMbl ¢ Y4Y4ETOM aHaIM3a MMEIOLIUXCS
MaTepHaNTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BUPTYaJIBHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBHSI,;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBble HcCIeA0BATEIbCKHIE eiiCTBHSI:

BJIQJCTh HABbIKAMH YYEOHO-HMCCIEAOBATEILCKOM ¥ TIPOEKTHOW JIeATEeITHLHOCTH,
HaBBIKAMM pPa3pelieHus] mpo0sieM, CIOCOOHOCTbIO U TOTOBHOCTBHIO K CaMOCTOSTEIbHOMY
MMOMCKY METOJOB PEIICHUS MPAKTHYCCKUX 3a/ad, MPUMEHCHUIO pPa3IUYHBIX METOOB
MMO3HAHUS,

WCIIOJIh30BaTh PA3IMYHBIC BHUJBI JIEATEILHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAINN, MPEOOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYAIUsAX, B TOM YUCJIE TIPH
CO37IaHUU YYEOHBIX U COIMAIBHBIX MIPOCKTOB;

dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJE€Th HAYYHOM TEPMHUHOJOTUEH,
KJIFOUEBBIMHU TTOHSATUSIMHA U METOAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00Pa30BaTEIBHON NEATEILHOCTH H
KU3HEHHBIX CUTYaIUsX;
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BBISIBJIATh MPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTyaJIM3UPOBATH 3a/ady, BBIIBUTATh
rUNoTe3y €€ pElIeHHs,, HAXOJUTh apryMEHTBhl Ui JOKAa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJIYYCHHbIE B XOJE pEIICHUs 3aJaud pe3yibTaThl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LieJICHANIPaBICHHBIA MOUCK MEPEHOCa CPEJCTB U CIOCOOOB JICUCTBUS B
npodeccruoHaIbHYI0 Cpeny;

yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATENBHYIO M TIPAKTUYECKYIO 00JacTH
AKU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJCH, IpeajiaraTb OpPUTMHAJIBHBIE TOJIXOJblI W PEUICHUS, CTaBUThH
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undpopmanueii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOUYHUKAX HMHPOpMAIUU (TEKCTE YU4eOHOTO Mocoousi,
HAay4YHO-TIOMYJISIPHOW ~ JUTeparype, OWOJOrMYECKUX  CIIOBApSAX M CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHeTe), aHAIN3UpOBaTh MH(POPMALUIO Pa3IMYHbIX
BUJOB U (GOpM TMpPEACTaBICHUsS, KPUTUYECKH OIEHMBaThb €€ JIOCTOBEPHOCTh W
HEMIPOTHUBOPEYNBOCTH;

(opMyIHpPOBATH 3aMpPOCHl U NMPUMEHATHh PAa3IMYHbIE METOIbI MPHU IMOUCKE U OTOOpe
OMoN0ruuecKor HHPopMaIK, HeOOXOUMOM /I BHINOJHEHUS Y4eOHBIX 3a/1a4;

npUoOpeTaTh OMBIT UCIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHIA,
COBEPILEHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpEACTaBICHUS OHOJIOTHYECKOU
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

UCIOJb30BaTh HAY4YHBIH S3bIK B KAueCTBE CPEACTBA MpU paboTe ¢ OMOJOrHYecKOu
uH(popMaluel: IPUMEHATh XUMHUECKHe, (PU3HUecKue 1 MaTeMaTHueCKUe 3HaKU U CUMBOJIBI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOoOpa30OBLIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH;

BJQJI€Th HABBIKAMHU pACIO3HABAHUS M 3alMThl MHGOPMAIK, HWHPOPMALUOHHOU
0€30MacCHOCTH JIMYHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€ CTBUSIMM:

1) o01enme:

OCYUIECTBJISITh KOMMYHHMKAllMU BO BceX cdepax >XHU3HU, aKTUBHO Yy4acTBOBaTh B
AMaliore UM JAUCKYCCHUU IO CYIIECTBY OOCYy»KIaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJICHHUS OTHOCHTEJIBHO BBIIIOJIHEHUS IpEUIaraéMoi 3aJadd, YYUTHIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIMI IPYTUX YYACTHUKOB IMAJI0ra Wi IUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CPEICTBA OOIECHHS, NOHMUMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTyallud, yMEThb CMAr4aTh
KOH(JIMKTHI U BECTH IEPETOBOPHI;
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BIIAJICTh PA3JIMYHBIMU CIIOCOOaMK OOIIEHUS U B3aWUMOJICHCTBUS, TOHUMATh HAMEPCHUS
IPYTUX JIOJIeH, TIPOSBIIATh YBOKUTEIHLHOE OTHOIICHHE K COOECEHWKY W B KOPPEKTHOM
dbopme popMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO W3J1araTb CBOKO TOYKY 3PEHHUs C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCcTHas 1eTeJIbHOCTh:

NOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYAIbHOU pPaOOTHI
OpU pElIeHUH OMOJIOTMYECKO MpoOIeMbl, 0OOOCHOBBIBATh HEOOXOIUMOCTH MPUMEHECHUS
IpyNnoBbIX (HOPM B3aUMOJIEHCTBUS MPHU PellIeHUH y4eOHOM 3a1au;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUI C YIETOM OOIIMX WHTEPECOB H
BO3MO>KHOCTEM KaKJIOT0 YiIEHA KOJUIEKTHUBA;

IIPUHUMATh LIEJIU COBMECTHOU JEATEIBHOCTH, OPraHW30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUS MO €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACHPENCIATh POJIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAaJa M KaXJOr0 y4YaCTHHKAa KOMAaHAbl B OOMIMIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

IIpejiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C TIO3ULMHA HOBU3HBI, OPUTHUHAIIBHOCTH,
[IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE NOBEACHHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiageHne YHUBEPCAJIbLHBIMY PeryJIsiTUBHbIMHU ACCTBUAMMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JJIS BBISBICHUS MPOOJIEM U HMX pEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIIUIX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHWM LEJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JEHUCTBUAX M IOCTYNKAX MO OTHOLICHUIO K XUBOW IIPUPOAE, CBOEMY 3/I0POBBIO U
30POBBIO OKPYKAIOLIUX;

CaMOCTOSTENIbHO OCYLIECTBIISATH [TO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBIATH MIPOOJIEMBI,
CTaBUTh U (HOpPMYJIHpPOBaTh COOCTBEHHBIC 3aJaul B 0Opa30BATENbHOW JEATEIBHOCTH U
KA3HECHHBIX CUTYyalUsIX;

CaMOCTOSITENIbHO COCTaBIISATh IIJIaH pEIICHUS TPOOJEeMbl € YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacupsTh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIN BBIOOP, ApPTyYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHHUIO IIMPOKOM HJPYAUIMU B Pa3HbIX
00J1aCTsAX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYal[MsiM, BHOCUTb KOPPEKTHUBBI B JE€SATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YIbTATOB LEISIM;
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BJIQ/JIETh HAaBBIKAMU I[103HABATEIbHONW pEQIEKCHH KaK OCO3HAHHsS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuéMbl peIeKCUH 171 OLIEHKH CUTYallud, BBIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHU)KECHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHsATHE Ce0A U APYTUX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IPHA aHAJIM3€E PE3YJIbTaTOB JEATEIBHOCTH;

IpU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEI0BEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO mno Ouonoruu Ha 06a30BOM
YPOBHE BKJIIOUAIOT crielupuueckue A yueOHoro mpenmMera «bruonorus» HaydHble 3HAHUS,
YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHIO, MHTEPIPETALNHA U NMPeoOpa30BAHUIO 3HAHUM,
BUJIbI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS M NPHUMEHEHUIO 3HAHUU B Pa3IUUHBIX
y4eOHBIX CUTYalUsX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYAILMSIX, CBSI3aHHBIX C OMOJIOTHEM.
B nporpammMe npenMeTHbIe pe3yabTaThl IPEACTaBICHbI 10 TOAAM 00YUYEeHHUS.

[IpenmeTrHble pe3yabTaThl OCBOEHHUS ydeOHoro npeamera «buonorus» 6 10 knacce
TOJKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTh 3HAHUWA O MECTE M POJU OUOJOTMU B CUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpa
¥ Hay4dHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCHUHCKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTue OUOJIOrUH, (PYHKIIMOHATIBHOW T'PAMOTHOCTH YeJIOBEKa JJIs PELICHUs >KU3HEHHBIX
3a/1ad;

YMEHHUE paCKpbIBaTh COJEpKAHHE OMOJOTMYECKMX TEPMHUHOB M IOHSATUM: >KU3HB,
KJIETKA, OpPTaHu3M, MeTa0oym3M (OOMEH BEIIECTB M IPEBpaIllCHHEe JHEPIHH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBas OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE
(penponykiusi), HaCJAEACTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE Uu3JlaraThb OMOJOTMYECKHUE TeOpuH (KJIETOYHAs, XpOMOCOMHAas, MyTal[MOHHas,
LEHTpaJIbHAsl JOTMa MOJIEKYJIsipHOW Ouosorum), 3akonsl (I'. Mennens, T. Moprana, H. .
BapuiioBa) u ydeHus (0 LEHTpax MHOTOOOpPa3usl U MPOUCXOKICHHUS KYJIbTYPHBIX PACTCHHM
H. U. BaBunosa), onpeaesiTh TpaHUIlbl UX TPUMEHHUMOCTH K KUBBIM CHCTEMaM,;

yMEHHUE BIAJETh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOAECHUE U OMKMCAHKe
KUBBIX CHCTEM, MpPOLIECCOB M SIBICHUW, OpraHu3alus U MpOBEJAEHUE OMOJIOIrHYECKOTro
DKCIIEPUMEHTA, BBIJBUKEHUE TMIIOTE3bI, BBISBICHUE 3aBUCHMOCTU MEXKIY HCCIENLYyEMBIMU
BEJIMUYMHAMH, OOBSICHEHHUE TIOJyYEHHBIX PE3yJbTaTOB, UCIIOIb30BAHHBIX HAYUHbIX MOHATHH,
TEOPHI U 3aKOHOB, YMEHHE JIE€aTh BbIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIETATh CYLIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMeHa
BEUIECTB M TMPEBpAIllEHUus] DJHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
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HHEPreTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, ME03a, OIJIOIOTBOPEHHS, Pa3MHOKEHUS,
WHJVBUyaJIbBHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHUE NMPUMEHSTh MOJyUYeHHbIEC 3HaHUS JIJIs1 OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB
U SIBJICHUH, JUIsl MPUHATHAS TPAKTUYECKUX PELICHUN B TOBCEIHEBHOW KU3HU C IEJbIO
oOecrieyeHuss OE€30ITaCHOCTH CBOETO 3J0pOBbs M 3J0pPOBbS OKPYKAIOIMIMX JIOJEH,
COOJIIOICHHUS. HOPM TPAMOTHOTO TOBEJICHUS B OKPY’KaIOIIEH MPUPOJHON cpejie, TOHUMaHHUe
HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTUKEHUNH COBPEMEHHON OHOJIOTMH M OMOTEXHOJIOTH
JUTSL palldOHAIBHOTO MPUPOJIOTIONIE30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTAapHblE T€HETUYECKHE 3aJaud Ha MOHO- M JUTHOPHUIIHOE
CKpEUIMBaHWE, CLEIUICHHOE HACJIEJAOBAHHE, COCTaBISATb CXEMbl MOHOTHOPHUIHOTO
CKpELIMBaHUs JUIsl IPECKa3aHUs HACIEI0BAHNS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOIHATH Ta00OPATOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH IIpaBuiIa MpH
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYAOBaAHUEM;

YMEHUE KPUTHUYECKH OLICHUBATh U MHTEPIPETUPOBATH MHPOPMALIMIO OMOJIOTHYECKOrO
coJiep KaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX UCTOUYHUKOB (CpencTBa
MaccoBoil  MH(OpManMU, HAy4YHO-NOMYJSPHbIE  MaTepHalibl), 3THYECKHE  aCHEKThI
COBPEMEHHBIX HCCIIE0OBAHNN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTUYECKYI0 HWH(OPMAIMI0O M3 HECKOJBKHX HCTOYHUKOB, TPaMOTHO MCHOJb30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpenmeTrHble pe3yabTaThl OCBOEHHUS ydueOHoro npeamera «buosorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE M POJM OMOJOTMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHUHBI MUpa
M HAYYHOTO MHPOBO33PEHHS, O BKJIAJI€ POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTue OUOJIOrUH, (PYHKIIMOHATIBHOW T'PAMOTHOCTH YeJIOBEKa JJIs PELIEHUs >KU3HEHHBIX
3ajady;

YMEHUE pacCKpbIBaTh COJAEpKaHWE OWOJOTMYECKUX TEPMHHOB M TIOHSTHI: BH],
MOMyJIsALKsS, TEeHOMOHI, DSBOJIOLMS, JBWXKYIIME  CUJbl  ((aKTOphl)  HBOJIIOLUM,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BUA000pa30BaHUE,  AKOJOTMYECKHE  (PaKTOPHI,
HKOCUCTEMA, NPOAYLUEHThl, KOHCYMEHTBI, PEIyLEHTHI, LEMU MUTaHUS, HKOJIOTHYECKas
nmupaMuia, OMoreoreHos, onocdepa;

yMEHUE u3JlaraTh OuoJiornueckue Teopun (dBontonmoHHas Teopust Y. JlapBuHa,
CUHTETHUYECKasi TEOPHUsl HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO CXOJCTBA
K. M. bapa, yepenoBanus riaBHbIX HampaBiieHuil u myted sBomonuu A. H. Ceepiiosa,
yuenus o ouocdepe B. 1. Bepnaackoro), onpenensars rpaHuibl KX TPUMEHUMOCTHU K KUBBIM
CUCTEMaM;

yMEHHUE BIAJAETh METOJIaMH HAYYHOTO TIO3HAHUS B OMOJIOTMHU: HAOIIOIEHUE U OITUCAaHUE
KUBBIX CHCTEM, MpPOLIECCOB M SIBIICHWW, OpraHu3alus WU MpPOBEJEHUE OMOJIOIHYECKOTro
HKCIIEPUMEHTA, BBIABI)KEHHUE THUIOTE3bl, BBISABICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMBbIMU
BEJIMUYMHAMH, OOBSICHEHHE TIOJMYYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHSITH,
TEOpUM U 3aKOHOB, YMEHHUE JIelaTh BbIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;
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YMEHUE BBIJCISITh CYIIECTBEHHBIE TPHU3HAKH CTPOCHUS OMOJOTHYECKHX OOBEKTOB:
BUJIOB, TIOMYJISIUN, IPOYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OMOTE€OIIEHO30B U IKOCUCTEM,
OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHOM W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHus, MPUCIOCOOJICHHOCTH OPraHU3MOB, JEHCTBUSA IKOJOTUYECKUX (HAKTOPOB
Ha OpPraHW3MBI, MEPEHOCA BEIIECTB W IMOTOKA YHEPTUU B SKOCHCTEMAaX, aHTPOIIOTCHHBIX
M3MEHEHUHN B IKOCHCTEMaX CBOCW MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXUMUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJyUYeHHbIE 3HaHUS JIJIs1 OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB
U SIBJICHUH, JUIsl MPUHATHAS TPAKTUYECKUX PELICHUN B TOBCEIHEBHOW KU3HU C IEJbIO
oOecrieueHrs OE30MACHOCTH CBOErO 370POBbSI M 3/I0POBbS  OKPY’KAIOLIUX JIIOJCH,
COOJTIO/ICHUST HOPM TPaMOTHOTO TTOBEJICHUS B OKPY’KAIOIIEH MPUPOTHON Cpefie, TOHNMaHHE
HEO0OXOIUMOCTH MCIOJB30BaHUS IOCTHKEHUI COBPEMEHHON OMOJIOTHH JIJIsl palliOHAIBHOTO
MIPUPOIOTIOTH30BAHMS;

YMEHHE peliaTh dJeMEHTapHble OMOJOTHYECKUE 3a7aul, COCTABIATh CXEMbI TIEpeHoca
BEIIIECTB U PHEPTHUH B IKOCHUCTEMAaX (LI MUTAHUSA);

YMEHHUE BBINOJIHATH JJA0OPATOPHBIE U IPAKTUYECKUE pabOThI, COONIOAATH MTpaBuia Mpu
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 000PYOBAaHUEM;

yMEHUE KPUTUYECKH OIICHMBATh U MHTEPIIPETUPOBATh MHGOPMALNIO OMOJIOTHYECKOTO
coJiep KaHusl, BKITIOYAIOIIYIO TICEBOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX UCTOYHHUKOB (CpPEICTBA
MaccoBOi HMH(pOpPMAIIUN, HAYYHO-TIOMYJSIPHBIE MaTepUalibl), pacCMaTPUBATh TIIOOATBHBIC
HKOJIOTUYECKHE TMPOOJIEMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

yMEHHUE CO03/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U YCTHBIE COOOIICHHS, 0000ImIas
Onosornyeckyro WHGOPMAITUI0O W3 HECKONBKUX HCTOYHUKOB, TPAaMOTHO HWCIOJIb30BATh
MOHSATUHHBIN anmapat OMOJOTHUH.

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHOM NPOT'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
NpoBePSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero 00pa3oBaHus
pe3yJabrara
ChopMHpPOBAaHHOCTh 3HAHUN O MECT€ W POJH OHWOJOTHHM B CHCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
1 HAay4YHOM KapTHHBI MUpPA M HAyYHOTO MHMPOBO33PEHMS; O BKJIA/J€ POCCUUCKHUX U
3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OuoOJOrUU; (YHKIHMOHAIBLHOM
TPAaMOTHOCTH YeJIOBEKa JIJIs PEIICHUS )KU3HEHHBIX 3a71a4
) YMeHue packpbIBaTh CoJepKaHHE OMOJOrMYECKUX TEPMUHOB M MOHSATUHN: KU3Hb,
KJIETKa, OpraHu3M; MeTa0oju3M (0OMEH BEHIECTB W TMPEBpAIEHUE SHEPIHH),
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roMeocTta3 (caMoOperymsiiusi), YpOBHEBas OpraHH3alusi JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U

Pa3BUTHEC

YMmenue wu3narath  OHOJOTMYECKHE TEOpUHM  (KJIETOYHAas, XPOMOCOMHas,
MyTaruonHas), 3akonbl (I'. Mengaens, T. Moprana, H.1. BaBunosa) u y4yenus (o
IEHTpaxX MHOrooOpa3us W TPOUCXOXKIEHHUS KyIbTypHBIX pactenuii H.U.

BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMaM

YMeHue BiIaeTh METOJaMH HAYYHOTO IMO3HAHUS B OWOJOruM (HaOJNIOJeHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM; OpraHU3alUs U IPOBEICHHE
OMOJIOTUYECKOTO  OKCIIEPUMEHTa,  BBIIBWKEHHWE  TUIIOTE3bl;  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEAYEMbIMH BEIUYUHAMHU, OOBSICHCHHE TOTYYCHHBIX
pe3yJIbTaTOB, MCHOJIb30BAHHBIX HAYYHBIX IMOHSTHH, TEOPUA W 3aKOHOB; YMEHUE

ACJIaTh BBIBOAbI HA OCHOBAHUU ITOJTYYCHHBIX pGSYJ'IBTaTOB)

VYMeHHe BBIIEIATH CYIIECTBEHHBIC IPU3HAKH BUPYCOB, KIETOK IIPOKApHOT H
9YKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB; OCOOEHHOCTHU
IpoIiecCOB OOMEHa BELIECTB M INPEBpAILECHUs SHEPrMM B KiETKe, (POTOCHHTE3a,
IUTACTHYECKOTO W HYHEPreTHYeCKOro OOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHHUsI, Pa3MHOXKEHHUs, WHAWBUAYAJIbHOTO DPAa3BUTHS OpraHU3Ma

(oHTOTCHE3)

YMeHue NpUMEHSTHh TIIOJyYeHHBbIE 3HAaHHUS IS OOBSCHEHUS OHOJOTMYECKHX
IPOLIECCOB U SIBICHUM, JUI NPUHATHS MPAaKTUYECKUX PELIEHUH B MOBCEIHEBHOM
JKU3HH B LENsIX oOecrnieyeHus OE30MaCHOCTH CBOErO 3/I0pOBbS U 3/10POBbS
6 OKPYXAIOIINX JIFOJEH, COOTIOIEHHS HOPM IPaMOTHOTO MOBEJICHUS B OKpYXKafoIen
NPUPOJHON cpejie; NMOHMMaHWE HEOOXOAMMOCTU HCIHOJIb30BAaHMS JIOCTHKEHUN
COBPEMEHHOM  Ouosoruu U OWOTEXHONOTMH  JUIsI  PALMOHAIBHOTO

MPUPOIONOIB30BaAHUS

YMeHue pemaTh dJIeMEHTapHbIE TeHETUYECKUE 3aaud Ha MOHO- M JUTHOpPUIHOE
7 CKpelIMBaHKE, CIEIIJIEHHOE HACJIeJOBAaHME; COCTABJISATh CXEMbl MOHOTHUOPHIHOTO

CKpCIIUMBaHUA M1 NPCACKa3aHs HACJICJOBAHUS IPU3HAKOB Y OPraHu3MOB

YMeHue BBIMONHATH JIa0OpaTOpHbIE U MTPAKTHYECKHE pabOThl, COOII0AAaTh MpaBuia

npu paboTe ¢ yueOHBIM U JJAOOPaTOPHBIM 000PYAOBaHHEM

YMeHue  KpUTHYECKHM OIEHMBaThb U  HHTEPIPETHPOBaTh  HMH(OpMAINIO
OMOJIOTUYECKOTO  COZEp)KaHUs, BKJIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAaHUS W3
pa3nu4HbIX HCcTOUYHUKOB (CMMU, HaydHO-IIOMYNSpHBIE MaTepUallbl); 3TUYECKHE

ACIICKTbI COBPECMEHHBIX I/ICCHe)IOBaHI/IfI B 6I/IOJ'IOFI/II/I, MCIHUIINHCE, OHMOTEXHOJIOTUH

YMeHnue co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS, 0000IIast
10 Ouosornueckyr0  MHGOpPMAITMI0O W3  HECKOJbKUX  HWCTOYHHKOB, TPAMOTHO

MCIIOJIb30BaTh MOHATUHHBIN anmnapat OMoJ0THu

11 KJTACC
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Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

CdopMupoBaHHOCT 3HAHMI O MECT€ W POJM OWOJIOTHMH B CHUCTEME HAYYHOTO
3HAaHMUS ECTCCTBCHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-
1 HAYYHOH KapTUHBI MUpPa U HAYYHOTO MHPOBO33PEHHS, O BKIAQJE POCCHUCKHX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUH;, (YHKIIMOHATHHOM

T'paMOTHOCTH YCJIOBCKA AJIA pCHICHUA KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJIEp)KaHHE OMOJIOIMYECKMX TEPMUHOB M IOHSTHH: BH],
HOMYJSIUs, TeHO(MOH[, SBOJIOLUS, JIBHXKYIIHE CHIBI ((aKTOpbl) SBOJIOLHUH,
2 IPUCIOCOOIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, HKOJIOTMYECKUE (aKTOPBHI,
JKOCHUCTEMa, IPOAYLECHTbI, KOHCYMEHTBI, PpENYLCHTBI, LECHU IHUTAHMUS,

IKOJIOTHYECKasl TUpaMHuIa, OMOTeoneHo3, ornochepa

YMenue uznarath Ouosiornyeckue teopuu (3BoirouroHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOpUs HBOJIIOLIMHU), 3aKOHBl U 3aKOHOMEPHOCTHU (3apObILIEBOTO
3 cxoncrea K.M. bapa, depenoBaHus IVIaBHBIX HAIPABJICHWM W IIYTEH 3BOJIIOLHH
A.H. CesepnoBa, yuenus o 6uoctepe B.M. Bepnanackoro), onpenensatb rpaHULIbI

HUX IIPUMCHUMOCTH K )KHUBBIM CUCTCMaM

YMeHue BJIaZICTh MCTOAAMHU HAYYHOI'O IIO3HAHUA B Orooruu (Ha6J'IIO)IeHI/Ie u
OIMMMCAHUEC XUBBIX CHCTCM, IMPOLECCOB U ﬂBHeHHfI; oprann3anuvs W IPOBCACHUC
OMOJIOrTYECKOro OKCIICPUMCHTA, BBIJIBUKCHUC TUIIOTE3BbI, BBIABJICHUC
3aBUCUMOCTH MCEKAY HCCICAYEMbIMU BCIUYNHAMU, 00BsICHEHHE MMOJIYYCHHBIX
PE3yiIbTaTOB, HUCIIOJb30BAHHLIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pGS}’J'IBTaTOB)

YMeHue BbIIEATh CYIIECTBEHHBIE TIPU3HAKU CTPOCHHSI OMOIOTMYECKUX O0BHEKTOB:
BUJIOB, TMOMYJISIIIUH, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTEOIIEHO30B U
HKOCHCTEM;  OCOOEHHOCTHM  MPOILIECCOB  HACIEACTBEHHONM  HM3MEHYMBOCTH,
5 €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUsl, MPHUCIOCOOIEHHOCTH OPraHU3MOB,
JIENCTBHUS SKOJIOTHYECKUX (DaKTOPOB Ha OPraHU3MBI, IEPEHOCA BEIECTB U MOTOKA
SHEPTHH B HKOCHUCTEMAax, AaHTPOTOTEHHBIX HW3MEHEHHH B HKOCHCTEMax CBOEH

MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX IIUKIIOB B Onochepe

VYMeHHe TNPUMEHSATHh TMOJIyYeHHBIE 3HAHUA JUIsl OOBSICHEHUS OMOJIOTHUYECKUX
MIPOLIECCOB U SIBICHUM, IJI1 MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HM B IeNsAX oOecrmeueHus: OE30MacCHOCTH CBOETO 3JI0POBbS U 3J0POBbS
OKPYKaIOIINX JI0eH, COOMI0IEeHNSI HOPM I'PaMOTHOI'O MOBEACHUS B OKpYXKarolIeH
MPUPOTHON cpejie; MOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHIKEHUN

COBpeMeHHOﬁ OnoIorun AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BaAHUA

YMmenune pemiaTtb 3JICMEHTAPHBIC OMOJIOTUYECKHE 3aga4d, COCTaBJIATH CXCMbI

MEepPEeHOCca BEIIECTB M SHEPTUH B HIKOCUCTEMAX (LIETIH MUTaHUS)
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YMeHue BBINOIHATH J1a00paTOpHbIE U MPAKTUYECKUE PadOThI, COONIONATh MpaBUiia

s pHu paboTe ¢ y4eOHBIM U 1ab0paTOPHBIM 000PYAOBaHUEM
YMeHHe  KpUTHYECKHM  OLEHUBaTh M HMHTEPIPETUPOBATH  MH(POPMAIUIO
OHMOJIOTUYECKOTO COACPIKAaHUs, BKIHOYAOMIYIHO IICCBAOHAYYHBIC 3HAHUA U3

9 Ppa3IMIHbIX HUCTOYHHUKOB (CMI/I, HAaYy4YHO-IIOMMYJISIPHBIC MaTepI/IaJ'IBI);
paccMaTpruBaThb riI00aJIbHBIE OKOJIOTUYCCKHUEC HpO6JIeMBI COBpPCMCHHOCTH,
q)OpMI/IpOBaTb 10 OTHOLIICHUIKO K HUM CO6CTB€HHy10 IIO3HUIINTO
YMeHue co3naBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHUs, 00001mas

10 OMOJIOTHYECKYI0  MH(MOPMAIIMI0O W3  HECKOJIBKUX  HCTOYHHUKOB, TPAMOTHO
HCIIOIB30BaTh IMTOHATUHHBIN alrapar onooruu
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJTACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 buonorus xak Hayka

L1 buonorus — nayka o >xuBodl mpupoge. Ponbp OGuonoruu B GopMHpOBAHUU COBPEMEHHOMN

Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHIECKIX HAYK

12 MeToapl 1MO3HAHUS KUBOW MPHUPOABI (HAaONIOJEHUE, SKCIEPUMEHT, OMMCAaHUE, U3MEpEHue,

KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus

21 Xussie cuctemsl (OnocucTeMbl) Kak IpeaAMET n3ydeHus: ouonorun. CBoiicTBa OMOCHCTEM U

uX pazHooOpa3zue

YpoBHU OpraHu3alNH ouocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,

2.2
OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, SKOCUCTEMHBIN, OHOChEpHbIT

3 XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

XUMUYECKHUM COCTaB KIIETKH. XHUMUUYECKUE SJICMCHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTHI.
3.1 BOI[a W MHHCPAJIBbHBIC BCHICCTBA. CDYHKI_[I/II/I BOJIbl W MHHCPAJIBbHBIX BCHICCTB B KIICTKC.

Hoz[z[epxcaHHe OCMOTHYECKOI0 OanaHca

benxu. CocraB u crpoeHue 06e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. He3ameHumsble u

3aMEHUMBIE AMHHOKHUCIIOTHI. AMWHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpHl OEITKOBOU

MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
32 cBoiicTBa OeskoB. bronornueckue GyHKIMM 6EIKOB.

®epMmeHTBl — Ounosormueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,

cyoctpatHas cneuuduuHocth. Kodepmentsl. Burtamuubpl. OTinuuss QepMeHTOB OT

HCOPTraHNYCCKUX KaTaIn3aTOpOB

VYrneBonbl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U JIe30KCUprb03a), Aucaxapuisl (caxaposa,

JAKTO3a) W TONUcaxapuabl (KpaxMal, TIMKOTeH, IeJurroiio3a). buonormyeckune ¢GyHKIun

YTJIEBOJIOB.

3.3
Jiunuasl:  TpUTIULEepuabl, crepounsl, ¢docomunuasl. ['uapodunbHO-TUAPOPOOHEIE
cBolicTBa. buonormueckue ¢pyHknmun mumuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB M JIUIHIIOB

KaK HCTOYHHUKOB DHCPTUHA

34 Hykneunoseie kucnorsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.

Crpoenue u pynkuun JJHK. Ctpoenue u pynkuun PHK. AT®: crpoenue u pyHkumum
3.5 [Mutonorus — Hayka o kietke. Knerounas reopus. MeToapl n3y4eHHsI KIETOK

16 Knerka xak memoctHas »xuBas cucrema. OOmue MPU3HAKUA KIETOK: 3aMKHYTasi Hapy>KHast

MemOpana, monekynsl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oeska

3.7 Tumbl  KiIE€TOK: dyKapHOTHUecKas U  mpokapuoruyeckas. (OcoOEHHOCTH CTPOEHUS
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npokapuoTHuyeckon kietku. Knerounas crenka Oakrtepuil. CTpoeHHE 3YKapHOTHYECKOU

KJ1eTKu. OCHOBHBIC OTJIMYUUS PACTUTEIHLHOM, )KUBOTHON M TPUOHOM KJIETKH

[ToBEepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, MX (YHKIHUH.
[Ina3maruyeckas memOpana, e€ cBoiictBa W (yHkumu. LlurtorazmMa u e€ opraHouzbl.
OnHOMeMOpaHHbBIE OPTaHOMIBI KJIETKH: dHIo1uIa3Marnueckas cethb (DI1C), anmapat I'obmxw,
3.8 mu3ocombl.  [lolyaBTOHOMHBIE ~ OpPraHouJbl  KJIETKM:  MUTOXOHJAPUM,  IUIACTH]IBL
[IpoucxoxaeHne MHUTOXOHAPHA M IIacTHh. Bunel mnactun. HememOpanHbIE OpraHoHIbI
KJIETKH: pUOOCOMBI, KJIETOUYHBIN LIEHTpP, PECHUUKH, KI'YTUKH. DYHKIIMU OPraHOMIOB KJIETKH.

Bxirouenus

1.9 Snpo — perynsaTopHblii neHTp kiaeTku. CTpoeHue snpa: saepHas o0ojouKa, KapHoIlia3Mma,

XPOMAaTHUH, SAAPBIIIKO. XPOMOCOMBI
3.10 TpancnopT BeliecTB B KIIETKE
4 KuznenesaTenbHOCTh KIETKH

OOmeH BemecTB, WIK METa00IM3M. ACCUMUITALINA (TNIACTUYECKUN 0OMEH) U TUCCUMMIISALINS
41 (pHEepreTUYecKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Tumsl oOMeHa
BEIICCTB: aBTOTPOPHBIA M TeTepoTpodHbiii. Poimb ¢GepMeHTOB B OOMEHE BEIIECTB W

MIpEBpaliCHUN SHECPIUH B KIICTKE

@®orocunte3. CpetoBass u TeMHOBas ¢a3bl ¢orocuHTe3a. Peaknuu ¢doTtocuHTE3A.
D¢ddexTuBHoCcTh (PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a IJS KU3HM Ha 3emie. BnusHue
47 ycIoBHiA cpenbl Ha (POTOCMHTE3 M CIOCOOBI TMOBBIIICHUS €ro MPOAYKTHBHOCTH Y
' KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3MpYyIole OakTepuu. 3HAYEHME XEMOCHHTe3a JUIsl JKU3HU Ha

3emie

DHepreTuyeckuii 0OMeH B KileTKe. PacienieHre BelecTs, BblIEIeHNE U aKKyMYJIMPOBAaHUE
43 SHEPTUM B KJIETKE. JTalbl dHEpreTudeckoro oomena. ['nmukonus. bpokeHue u ero BUIIBI.
KucnoponHoe oxucieHue, Wiau KIETOYHOE AbIxaHHe. D(PPEKTUBHOCTH IHEPIETUUYECKOTO

oOMmeHa

Peakuuu wmatpuuyHoro cunre3a. [enernueckas wuHpopmanmus u JHK. Peanuzanus
44 reHeTHYecKoi nHpopMaIiu B KiIeTke. [ 'eHeTuueckuii Ko 1 ero cBoiictBa. TpaHCKpuIus —
matpuunblii cunTe3 PHK. Tpancusiuusa — 6uocunres Oenka. KonupoBaHne aMHUHOKHCIIOT.

Ponb pubocom B Ouocunrese Genka

Heknerounsie hopmbl xu3Hu — Bupychl. Victopust otkpbsiTis Bupycos (/.M. BanoBckuit).
OCOOEHHOCTH CTPOEHHMS M JKU3HENEITEIbHOCTH BHpPYcOB. bakrepuodaru. boneznn
4.5 pacTeHuil, >KUBOTHBIX U YEJOBEKa, BbI3bIBaeMble BUpycamH. Bupyc umMmyHonepunura
yenoeka (BUY) — Bo3Oyaurtens CIIM[a. IlpodunakTuka pacnpocTpaHeHUs BUPYCHBIX

3a001eBaHnit
5 PasMHOkXeHME 1 HHIMBULYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblii 1ukm, WM KU3HEHHBIM IMKN KieTku. MHrepdaza m mutos. Ilpoueccsl,

5.1
npoTtekaromue B uHTepdaze. Permmkanus — peakiust matpuanoro cuateza JIHK. Ctpoenue
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XpoMOocOM. XpOMOCOMHBI Habop — KapuoTun. JIMIUIOMTHBIA W TalUIOMAHBINA
XpOMOCOMHBIE HaOopbl. Xpomatuzbl. lLluTomormueckne OCHOBBI PpPa3MHOXKEHHS U
MHIVBUAYAJIBHOTO Pa3BUTUS OPTaHU3MOB.

Jenenue knetku — mMuto3. Ctaauu murtosa. IIporeccsl, npoucxoasine Ha pa3HbIX CTaAMSIX

MUTO3a. bHOIOrNYecKuii CMBICII MUTO3a

@opMbI Pa3sMHOKEHUS OPraHU3MOB: 0€CIO0JI0€ U MO0JI0BOE. Buibl Oecronoro pasMHOKEHUS:
5.2 JIeJICHUE HaJBOE, IOYKOBAHUE OJIHO- M MHOT'OKJIETOYHBIX, CIIOPOOOPa30BaHUE, BET€TATUBHOE

Pa3MHOXKCHHUC. I/ICKYCCTBCHHOC KIIOHMUPOBAHUE OPraHMU3MOB, €0 3HAUYCHUEC I CCIICKIINHU

[TonoBoe pa3MHOXEHHUE, €r0 OTINYHUS OT OECITOI0rO.
5.3 Meito3. Craguu wmeiosa. [lpomecchl, mpoucxopsume Ha craausx Meiosza. IloBenenue

XpoMocoM B Meno3e. Kpoccunrosep. broaornyeckuii CMbICI U 3HaYCHUE MEN03a

['amerorenes — mporecc 00pa3oBaHHs MOJOBBIX KIETOK Y JKUBOTHBIX. [10JIOBBIE Keme3bl:
54 CEMCHHUKU U ANYHUKHU. O6pa3OBaHI/I€ H PAa3BUTHUC MOJIOBBIX KJICTOK — raMET (CHCpMaTO?:OI/III,
AilleKIeTka) — crepmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS SWULEKIETOK U

CIICPMATO30U10B. OHHOHOTBOPCHI/IC. HapTeHOFCHC3

NuauBuayanbHoe pa3BuTue (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpUOTeHe3). DTarbl

SMOpPUOHAILHOTO PAa3BUTUS Yy [IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacTpyJsaIus,

opranoreres. IloctamOpuoHanbHOE pa3BUTHE. THUMIBI TOCTIMOPUOHAIBHOTO PA3BUTHS:
5.5 npsiMoe, HempsiMoe (IMYMHOYHOE). BnmsHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,

CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH, CTaJuu

pa3BUTHS
6 HacnencrtBeHHOCTh M1 NBMEHYMBOCTDh OPraHU3MOB

IIpeamer m 3agaun reHetuku. lMcropusa pasBUTHS TeHETHMKH. BKiag pOCCUICKHX H
6.1 3apyOexXHBIX YYEHBIX B pa3BUTHUE TE€HETUKU. MeToapl TeHeTHKH (THOpHUI0JIOTHYECKUH,

LUTOT€HETUYECKUH, MOJIEKYIspHO-reHeTndeckuii). OCHOBHbIE T'€HETUYECKUE TIOHSATHS.

I'enetnueckas CHUMBOJIMKA, UCIIOJIb3yEMasd B CXEMax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH  HACJE€IOBaHUS  INPU3HAKOB,  ycraHoBieHHble I.  Mennenem.

MoHorubpuiHoe CKpeuBaHue. 3akOoH eIuHOOoOpasusi TMOpHIOB MNEPBOTO IMOKOJIEHHUS.

[IpaBuno nomuHUpOBaHUA. 3aKOH paCLICIUIEHUS MPHU3HAKOB. ['MIIOTE3a YHCTOTHI Tramer.
6.2 [TosHOE M HEMOJIHOE JOMHHUPOBAHUE.

JurnOpunHoe  cKpeliMBaHUE. 3aKOH  HE3aBHCUMOTO  HACJIEJOBAaHUS  MPHU3HAKOB.

[{uToreHeTnyecKrue OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUs. AHATH3UPYIOIIEe CKpPEIBaHHE.

Hcnonws3oBanme AHAJIU3UPYIOLICTO CKPCIIUBAHWA IJIA ONIPEACIICHUA TCHOTHUIIA ocobu

CueruieHHoe HacienoBaHuWe Tpu3HakoB. PaGora T. Moprana mo CHENJICHHOMY

Haclle/IoBaHUIO TeHOB. HapylieHue crenieHus TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

6.3 XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKre KapThl.

' I'enernka nosa. XpoMOCOMHOE ONpPENENEHHUE Moja. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'oMorameTHble M reTeporaMeTHble opraHu3Mbl. HacnenoBaHue NpU3HAKOB, CLEIMICHHBIX C

I10JIOM
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N3menunBoCTh. BUibl MN3MEHUMBOCTH: HEHACIIEACTBEHHAsI U HaCJIeICTBEHHAas. Posib cpebl B
HEHACJIEICTBEHHOW H3MEHUYMBOCTH. XapaKTEpUCTUKA MOIU(PUKALIUOHHOW H3MEHYHUBOCTH.
6.4 Bapuarnuonsslii psan u BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonuuectBeHHbIe
M KAauyeCTBCHHBbIC NPHU3HAKM W HX HopMa peaknuu. CBOWCTBA MOAM(PUKAITMOHHON

U3MCHYUBOCTHU

HaCJIel[CTBeHHaSI, WiIn T'CHOTUIIMYCCKasa, U3MCHYHBOCTL. KoMOnnatuBHass W3MEHUYUBOCTD.
Meiio3 ¥ TONOBOM MpolecC — OCHOBA KOMOMHATMBHOW HW3MEHYMBOCTU. MyTalMOHHAs
6.5 u3MeH4nBoCTh. Knaccugukanus MyTrauuii: TeHHblE XpOMOCOMHBIE, FfeHOMHbIe. YacTtoTa u
OpUYMHBL  MyTauuid. MyrareHHsle (QakTopbl. 3aKkOH TOMOJOIMYECKHMX PpAJOB B

HacneacTBeHHon niMmenunsoctu H.M. BasuiioBa

I'enetnka uenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJbl TEHETHKH YEJIOBEKa:
TEeHEAIOTUYECKUN, OJM3HEIOBbIN, ITUTOTEHETUYECKUM, OWOXMMHUYECKUH, MOJICKYJISIPHO-
reHeTnueckuii. COBpEMEHHOE OIpENESICHUE TeHOTHUIA: MOJTHOT€HOMHOE CEKBEHHPOBAHME,
TCHOTHIIMPOBaHKE, B TOM 4Kciie ¢ nmoMoiisto [1I[P-ananmmu3a. HacnencTtBennsle 3a00ieBaHus
6.6 YeJIOBEKAa: TeHHbIE 00Jie3HH, OOJIE3HHM C HACIEACTBEHHON MPeApacroIoKeHHOCTHIO,
XpoMocoMmHbIe 0ose3Hn. CoMaTH4eCKue W reHepaTUBHbIE MyTaluu. [IpuHIUIIBI 310pOBOTO
o0Opa3a >XKM3HH, TUarHOCTHKH, MPOPUIAKTUKY U JICUCHUSI TeHeTUYECKUX Oose3Hel. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBAHKE. 3HAUEHNE MEIULIMHCKON F€HETUKU B MIPEAOTBPALLEHUN U

JIEYCHU U TeHETUUECKUX 3a00JI€BaHUM YeI0BeKa
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH
Cenekiusi Kak Hayka W Tpoliecc. 3apoXxAeHUE CENEeKIMU U goMmecthkanus. Yuenue H.U.
7.1 BaBuioBa 0 1eHTpax MpPOUCXOXKIEHUS M MHOTO00pa3usi KyJabTypHBIX pacTeHuil. LleHTphl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAA, ITAMM
CoBpeMeHHbIE METOJbI CENIeKIIUU. MacCOBbIi W HMHIWBHUAYAJIbHBIM OTOOPHI B CEJIEKIIUU

paCTCHI/Iﬁ N  JXHUBOTHBIX. OI_IGHKa 9KCTEpPhEpA. BJIH?»KOpOI[CTBeHHOG CKpCIIMBAaHUEC —

I/IH6pI/II[I/IHF. Yucras IHHUA. CerH_II/IBaHI/Ie YHUCTBIX JUHUH. FeTepO3I/IC, NN FI/I6pI/I,I[Ha$I

7.2
cwia. HepoacrBeHHoe ckpemmuBaHue — ayrOpuauHr. OtnanéHHas ruOpuauzanus U eé
ycrexd. MICKyCcCTBEHHBIM MYyTAareHe3 M IMOJYyYEHHE MOJUIUIONAOB. JIOCTHXKEHUS CENEKIIMHU
pacTeHUH, )KUBOTHBIX U MUKPOOPraHU3MOB
buorexHonoruss kak oTpaciib NOPOU3BOACTBA. ['€HHas WHXKEHEpHUs. OTanbl CO3/1aHUA
pexombunantHoit JIHK u TpaHcreHHsix opranm3moB. Knetounas umxkeHepus. Kierounbie

7.3 KYJbTYpHI. MUKpOKIIOHATIBHOE pa3MHOXKEHHE pacTeHui. KnonupoBanue
BBICOKOTIPOJIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPTraHU3MOB. DKOJOTHYECKHE W ITHYECKHE
npo6iembl. MO — reHeTudecku MOAU(PHUITPOBAHHBIC OPTAHU3MBI

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
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1.4

1.5

2.1

2.2

DBOJIIOIMOHHAS OMOIOTHS

DBOJIIOIIMOHHAS TEOPHS M €€ MECTO B OMOJIOTHH.

CBuieTenbCTBa 3BONIIOIMUH. [1aJICcOHTOIOrHYECKHE: TIOCIIEIOBATEILHOCTD MOSIBJICHUS BHJIOB B
MAJICOHTOJIOTHYECKON JICTOMHCH, MepexoaHbie GopMmbl. Broreorpaduueckue: CXOICTBO H
paznuune dayH U GIop MaTepUKOB U OCTPOBOB. IMOPHUOIIOTHUECKUE: CXOACTBA U PA3ITUIHS
IMOPHUOHOB Pa3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTEILHO-aHATOMHYECKHE: TOMOJIOTHYHBIC,
AHAJIOTUYHBIC, PYAUMCHTApPHBIC OpTraHkl, aTaBU3MBI. MOJICKyJISIpHO-6I/IOXI/IMI/I‘-IGCKI/IG:
CXOJICTBO MEXaHHU3MOB HACJCICTBEHHOCTH W OCHOBHBIX METa0OJMUYECKHX IyTEH y BCeX

OpraHu3MoOB

OpomonmonHass Teopus Y. JlapeuHa. IIpeanochbulku BO3ZHUKHOBEHHUS JAapBHHU3MA.
JIBKyIMe Cuiibl 3BOJIOLMH BHJIOB M0 JlapBHHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OrPaHUYEHHOCTH PECYpCOB, HEOIpeneséHHass W3MEHYMBOCTb, O0pb0a 3a CyILECTBOBaHHE,

€CTECTBEHHBIN 0TOOD)

Cunrernueckast teopus 3Bomonuu (CTD) u ocHOBHbIE €€ MONOKEHUS. MHUKPOIBOJIIOLIHUS.

[Tomymsimus Kak eMHKUIA BUA U SBOTIOIUI

JBwxymme cuibl ((hakTOpbl) SBOMIOIMHM BHUIOB B MpHpPoAe. MyTallMOHHBIM Tpolecc u
KOMOMHATHBHAsI W3MEHUYUBOCTH. [lOMyNsSIiMOHHBIC BOJHBI W Jpeid reHoB. M3omsmws u
murpanus. EcrectBeHHbli oTO0p — HampaBisitommii  gaktop sBomouuu.  DopMmel
€CTECTBEHHOI'0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yiabTaT 3BoroIuH. [Ipumepsl npucnocobneHuit y
OopraHu3MoB. ApoMop(O3bl U UNOATATITAIINH.

Bun u BumooOpazoBanme. Kputepunm Buma. OcHOBHblE (OPMBI BHUI000pa30BaHUSA:

reorpaduueckoe, 3KOJIOrHIecKoe

Maxkpospomtorusi. Dopmbl  3IBOSIOLMU:  (puUneTHUECKas, JUBEpPreHTHas, KOHBEPIeHTHasd,

napaiensHas. HeoOpatuMocTs 3BONIOIMU
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble NPEICTABICHUS O 3apOXKACHUM >KM3HU. HaydHble IrMnoTe3bl BO3HUKHOBEHUS
KHU3HM Ha 3emuie: abuoreHe3 M MaHcrepMus. XUMHUYECKasi SBOJIIOLUSA. DKCIIEPUMEHTAIbHOE
MOATBEPK/IEHNE XUMUYECKOW 3Bomtonuu. HawanbHble 3Tanbl OMOJOTMYECKOW SBOJIOLMH.
I'mnoreza PHK-Mupa. IlepBble kneTkun u ux sBomronus. PopMHUPOBAHWE OCHOBHBIX TPYIII

JKHUBBIX OpPTraHU3MOB

PazButue xu3Hu Ha 3emuie mo 3paM u nepuonaM. Karapxeil. Apxeiickas U npoTepo30ncKas
opbl. Ilanmeosoiickas spa u e€ mnepuoabl: KeMOPUHUCKHUN, OpPJOBUKCKHNA, CHUIYPUHCKHH,
JIEBOHCKH, KAMEHHOYTOJIbHBIN, IEPMCKANA. Me3030HcKas 3pa U €€ NMepUobl: TPUACOBBIM,
FOPCKH, METIOBOM.

KaiiHo3oiickast spa u €€ Tmepuoabl: NaJCOTCHOBBIM, HEOTCHOBBIM, AHTPOIOTECHOBBIMU.

XapaKTepI/ICTI/IKa KiimMata HW TCOJIOTHYCCKUX MPOUCCCOB. OcHOBHBIC D3TaIlb 9BOJJIOIIMH
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PaCTUTEIBHOTO M KHUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHi W >KMBOTHBIX. [losiBieHwmeE,

pacuBeT U BBIMUpPAHUE IPYIIII )KUBBIX OPTraHU3MOB

53 Cucrema OpraHMYeCKOro MHpa Kak OTpa)keHue 3BOIOIUU. OCHOBHBIE CHUCTEMATUYECKHE
IpyNIbl OPraHU3MOB

DBOJIIOLIMSL  YeJIOBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue mnpeicTaBieHUM O
MIPOUCXOXACHUN 4YeloBeKa. Meronbl u3ydeHus aHTpororene3a. CXoACTBa M pa3ivyus
54 YeJIOBeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YEJIOBEKa.
' HBwxymme cwibl  (dakTtopbl) aHTpomoreHe3a. HacnencTtBeHHass M3MEHYHMBOCTh U
€CTeCTBeHHBI 0TOOp. OOIIecCTBEHHBI 00pa3 >KWU3HH, W3TOTOBIECHUE OPYIUd Tpyaa,

MBIIIJICHUE, PC€Yb

OCHOBHBIE CTaAMM W BETBU HBOJIIOIMM YEJIOBEKA: aBCTPAJONMUTEKH, UYUeIOBEK yMeIbli,
55 Uenosek mnpsamoxonsimuii, YenoBek HeaHaepTalbckuii, YenoBek pasymHbid. Haxonku
UCKOMAeMbIX OCTAHKOB, BpeMs CYIIECTBOBAaHMsS, OO0JAaCTh pPacHpOCTpaHEHUs, OO0BbEM

TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BPOIECOUHAs (€Bpasuiickas), HErpo-
Y aBCTpajoujgHas (dKBAaTOpHANbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepHuKaHCKas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTABUTENCH YENOBEUYECKUX pac K YCIOBHUSAM CYIIECTBOBAHUSI.

EnuncTBO yenoBeueckux pac. Kputuka pacuzma
3 OpranusMsl 1 OKpyXarouias cpeaa

DKOJOTUs Kak HayKa. 3aJlaudl U pa3JieNbl YKOIOTUU. MeTO bl SKOIOTHUECKUX UCCIEIOBAHUMN.
3.1 Dkonoruueckoe MupoBosz3zpeHue. Cpenbl OOWTaHUS OPTraHU3MOB. BOJIHAs, HA3EMHO-

BO3yIIHAsA, ITIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

19 Oxonornueckue Qakropsl. Krnaccubukarus 3KOIOTHYECKUX (aKTOpPOB: aOUOTHYECKHUE,
OMOTHUYECKHE U aHTponoreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB Ha OPTaHU3MBI

AbuoTtnueckue  (akToOppl:  CBeT,  TeMIepaTypa,  BIaXHOCTb.  DoTonmeprnoausm.
33 [IpucnocoOnenust OpraHu3MoB K JEHCTBUIO abuoTudeckux (axktopoB. buonormueckue

PUTMBI

buornueckne  Qakrtoppl. Buael  OGHOTHYECKHMX  B3aUMOJCHCTBUI:  KOHKYpEHLUS,
14 XHUIIHUYECTBO, MapasuTU3M, MYTyallu3M, KOMMEHCAJIU3M (HaxeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIN3M, HEUTpaIU3M. 3HaUeHHEe OMOTHYECKUX B3aUMOJICHCTBUN A

CYIICCTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6I]_[eCTBaX

OKOJIOTHYCCKHE XapaKTCPUCTHUKU  TOIYJIALUHA. OcHOBHBIE ITOKa3aTeln MOMyJIAIHNN:
3.5 YUCJICHHOCTb, IUIOTHOCTb, POKIAACMOCTb, CMCPTHOCTBH, IMPUPOCT, MUTpALUA. I[I/IHaMI/IKa

YUCICHHOCTHU HOHYJ'IHIII/II/I Hu eé perynsnmsf
4. Coo00111ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1 CoobmectBo  opranm3smMoB  —  Ouoneno3.  CTpykTypsl  OHOLEHO3a:  BHUAOBasd,
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MPOCTpaHCTBEHHAs, Tpoduueckas (rnuieBas). Buapl-noMmuaanTel. CBsi3u B OMOIIEHO3€
DKOJIOTHYECKUE CHUCTeMBbI (9KocucTembl). [loHsTHE 00 »dKOCHcTeMe W OHOTeOoIeHO3e.
q)YHKI_II/IOHaJIBHBIe KOMIIOHCHTBI 3KOCHUCTEMBI: MNPOAYHCHTBI, KOHCYMCHTBI, PCAYULCHTHI.

KpyroBopot BemiecTB u MOTOK 3HEPruu B ’KocucTteMe. Tpoduueckue (IUIIEBbIE) YPOBHU

42 skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE MOKa3aTeNM SKOCHCTEMBI: Onomacca,
MPOIYKIHS. DKOJIOTHYECKHUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OuomMacchl. CBolicTBa
HKOCHUCTEM: YCTOMUUBOCTD, CAMOpETYIIsilus, pazsuthe. Cykneccus
[Ipupoanbie HSKOCHUCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKOCHUCTeMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

43 AHTpPOIOTeHHBIE SKOCUCTEMBI. ATpo3KocucTeMbl. YpOoskocucTeMbl. buonormdeckoe u

' XO03SICTBEHHOE 3HAUYEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.
buopasnoobpasue kak QakTop ycTOWYMBOCTU 3KocucTeM. CoxpaHeHHe OHOJIOTHYEeCKOro
pasHooOpa3us Ha 3emiie
VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa 6uocdepst. Kupoe
BemiectBO M ero ¢yHkiuuu. OcobeHHocTH Ouochepsl Kak TIII00aTbHOW 3IKOCHCTEMBI.

4.4 JlnHaMu4eckoe paBHOBeCHE W oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl BemiecTB u
OMOreOXMMHYECKHE LHKIbI D3JIEMEHTOB (yriepojaa, a3zoTa). 3O0HaIbHOCTH Ouocdepsl.
OcHoBHbIE OMOMBI CYILIU
UYenosedecTBo B Ouochepe 3emin. AHTpONIOreHHBIE H3MEHEeHHsI B Onocdepe. [modansHbIe

45 9KOJIOTUYECKHE TTPOOIEMBI.

. OcHOBa paIMOHAIEHOTO YIIPABJICHUS TPUPOAHBIMHA pPECypcaMH W MX HCIIOIb30BaHUE.
JlocTuxkeHust OMOIOTUU M OXpaHa MPUPOIBI
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Ilepeuens npoBepsieMbix HA EI'D no 0uosiornu Tpe6oBaHnil K pe3yJibTATAM OCBOCHUS

ool Coo

Kona
NpoBepPsIeMOro
TpedoBaHUs

IIpoBepsiemble TpeOGOBaHuUs K NpeAMeTHBIM pedyjbTaTaMm ocBoeHust OOII COO na
ocHoe ®I'OC

CdopmupoBaHHOCTH 3HAHUI O MECTE U PO OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI MHUPA, B IO3HAHUH 3aKOHOB
MIPUPOBI U PELICHUH KU3HEHHO BaYKHBIX COIUAIBHO-ITUYECKHX, SKOHOMHUECKHUX,
HKOJIOTUYECKUX MPOOIIEM YeTI0BEYECTBA, & TAKXKE B PELICHUH BOIIPOCOB PALIMOHAIBHOTO
MIPUPOJIOTIONB30BaHMSA, B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIICHHS K IIPUPOJIE, OOIIECTBY,
YeN0BEKY; O BKJIaJIe POCCHICKUX U 3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOIOTHH

Brnanenue cucremoit 3HaHUI 00 OCHOBHBIX METOJ[aX HAYYHOT'O TIO3HAHMSI, UCTIOJIB3YEMbIX B
OMOJIOTHYECKHUX UCCIICTOBAHMAIX KUBBIX 00BEKTOB M SKOCHCTEM (OIHMCaHUEe, U3MEpPEHHUE,
MIPOBEICHUE HAOJIOICHNI); CIOCOOAMHU BBISIBIICHHS U OIEHKH aHTPOIIOTCHHBIX U3MEHEHUH

B IIPUpO/JIE.

YMeHUe BBIJIBUTATh TUIIOTE3bI, MPOBEPSATH UX HKCIIEPUMEHTAILHBIMU CPEJICTBAMH,
(hopMyIpys 1eNb UCCIICIOBAHMS, aHATH3UPOBATH IMOTYYCHHBIC PE3YJIbTATHI U JIeIaTh
BBIBOJIBI.

BrIsiBIIeHHE 3aBHCHMOCTH MCKAY UCCICAYEMBIMHA BEJINYNHAMU, OOBSICHCHHUE IMMOJIYYCHHBIX
PE3YyJIbTATOB U (I)OpMy.]'II/IpOBaHI/Ie BBIBOZOB C NUCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TeOpI/Iﬁ
M 3aKOHOB

YMeHue BlaieTh CUCTEMOM OMOJIOTMUYECKUX 3HAaHUH, KOTopast

BKJIIOUAET: OCHOBOIIOJIAraouIie OMoJIOrnYecKue TEPMUHBI U TOHTHS ()KU3HD, KIIETKa,
TKaHb, OPTaH, OpTraHU3M, BU/I, TIOMYJISIIIUS, DKOCUCTeMa, OnoIieH03, Ouocdepa; MmeTaboan3Mm,
roOMeocTa3, KJIETOYHbII UMMYHHUTET, OMOCUHTE3 Oelka, OMONOIMMEpHhI, TUCKPETHOCTH,
CaMOpETYJIALNS, CAMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, N3MEHUUBOCTD,
HHEPro3aBUCUMOCTb, POCT U pa3BUTHE); OMOJIOrHYeCKHe TeOpUu: KieTouHas Teopus T.
[IIBanna, M. lllneinena, P. BupxoBa; K1oHaJIBHO-CEIEKTUBHOTO UMMYyHHTETA [1. Dprnux,
3 N.N. MeunnkoBa, XpOMOCOMHasl TEOpHsI HacIeACTBEH-HOCTH T. MopraHa, 3aKkoH
3apopimeBoro cxoactsa K. bapa, spomonmonnas reopus Y. lapBuHa, cHHTETHYECKAs
TEOpHsl IBOJIIOLINH, Teopus anTponorenesza Y. [lapuna; Teopust buoreonexosa B.H.
CykauéBa; yuenue H.J. BaBuioBa o ieHTpax MHOrooOpasusi U MPOUCX 0K ICHHS
KyJIbTYpHBIX pacteHul, yuenre A.H. CeBepiioBa o MyTAX W HAMIPABICHUSX 3BOJIIOIINH,
yuenne B.U. Bepraackoro - o 6uocdepe); 3akoHbI (€AMHOOOpa3rsi TOTOMKOB TIEPBOTO
MTOKOJIEHUSI, pacIlleJIeHHs] TPU3HAKOB, HE3aBUCUMOI'0 HaclleZI0OBaHUs TPU3HAKOB [
Menaens; ClemIEeHHOr0 HaclIeJOBaH!sI IPU3HAKOB M HApYIIEHUs CLIETUIEHNS TeHOB T.

Moprana; TOMOJIOTHYECKHUX PSAIOB B HacAeACTBEHHOM n3menunBoctu H.M. BaBuiiosa;
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reHeTudeckoro papHosecus Jx. Xapau u B. BaiinGepra; 3apoapimesBoro cxozacTtsa K.
bapa; 6norenernyeckuii 3akoH . ['exkenst, @. Mromiepa); IpUHIUIIBI (AUCTOTHI TAMET,
KOMILUIEMEHTApHOCTH); TipaBuia (MuHumyMa FO. JInbuxa, 3konoruueckoi mupamu;isi
qrcen, OMoMacchl M SHEPTUHU); THIOTE3HI (KoauepaTtHoit A.M. Onapuna, nepBHYHOTO
oynpona Jlx. Xonaetina, mukpocdep C. @okca, pudosuma T. Uek)

YMmenue peliaTh MOUCKOBBIC OMOJI0ruYeCKUe 3aa4y; BbIABIATH IPUIUHHO-CIICICTBCHHLIC
CBs3U MCXKIAY UCCICAYEMBIMHA OMOJIOTHYECKUMU O6’beKTaMI/I, ImpoucccaMu U ABJIICHUAMMU,
ACJ1aTh BBIBOJbI U IIPOI'HO3bI HA OCHOBAHUU ITOJYUCHHBIX PE3YJIbTAaTOB; COCTABJIATH
TCHOTUIIMYCCKHUEC CXCMbI CKPCIIUBAHUWA IJIA pa3HbIX TUIIOB HACJICAOBAHU IIPU3HAKOB Y
OpraHnu3MoOB, COCTABJIATH CXCMBI IICPCHOCA BEIICCTB U SHCPI'MU B OKOCUCTCMAX (I_IGHI/I

IIUTaHUA, ITUIICBBIC CGTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3H MEX1Yy CTPOCHHUEM U (DYHKIIHUSIMU: OPTaHOUOB,
KJIETOK Pa3HbIX TKAHEU, OpraHaMy U CUCTEMaMU OPraHOB Y PACTEHUMN, dKUBOTHBIX U
YeNoBeKa; MEXKy dTaraMu 0OMEHa BEIIEeCTB; ATalaMu KJIETOYHOTO IIUKJIa U )KU3HEHHBIX

5 IIUKJIOB OPTaHU3MOB; 3TallaMU SMOPHOHAIIBHOTO Pa3BUTHSI; TCHOTUIIOM U (PEHOTHUTIOM,
(dbenoturom u hakTopaMu Cpebl 0OUTAHUS; MPOIIECCAMU IBOJIOIUH; IBIKYITUMU CHIIAMHU
aHTPONOreHe3a; KOMIIOHEHTAMH PAa3IMYHBIX 3KOCUCTEM U IIPUCIIOCOOIICHUAMU K HUM
OpraHu3MoOB

YMeHue BbIACIATh CYIIECTBEHHBIE IPU3HAKU: CTPOCHUS BUPYCOB, KJIIETOK IIPOKAPUOT U
JYKapHOT; OAHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOT€O0IIEHO30B,
9KOCHUCTEM U OuOoc(hephl; CTPOCHHSI OPTaHOB U CUCTEM OPTaHOB PaCTEHUH, )KUBOTHBIX,
YEJI0BEKA; MPOLIECCOB )KU3HEACATEIbHOCTH, MPOTEKAIOIINX B OPraHU3MaX PaCTEHUM,
KUBOTHBIX U Y€JIOBEKa; OMOJIOTHYECKHX MPOIIECCOB: OOMEHa BEIIECTB (MeTabonu3m),
nH(OPMAIIUY U IPEBPALIICHUS SHEPTUH, OPOKEHHSI, aBTOTPOPHOTO U TeTePOTPOPHOTO
TUTIOB NTUTaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEi103a, TaMeTOTeHE3a,
AMOpHOTreHe3a, MOCTIMOPHOHATBHOTO PA3BUTHS, PAa3MHOKEHHUSI, UHIUBUIYIbHOTO
pa3BUTHs OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICUCTBUS T€HOB, T€TEPO3UCa; ACHCTBUI
HCKYCCTBEHHOT'O 0TOOpa, CTAaOMIN3UPYIOIIETO, ABIKYILETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOpPA; aJNIONAaTPUIECKOTO U CUMITATPUYECKOT0 BUI000pa30BaHUS;
BIIMSTHHS JIBIDKYIIMX CHJI SBOJIOIMH HA TeHOMOH/T MOMYJISIINH; IPUCTIOCOOIEHHOCTH
OpPTaHU3MOB K cpejie OOUTaHUsI, YepeOBaHMs HATIPABJICHUI SBOJIIOINN; KPYTOBOPOTA
BEIIECTB ¥ TOTOKA SHEPTUU B IKOCUCTEMAX

CdopmupoBaHHOCTH YMEHUS BBIIETATH CYIIECTBEHHBIC TPU3HAKU BUPYCOB, KIIETOK
MIPOKAPUOT U YKAPHUOT; OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeO01IeH030B U IKOCHCTEM; 0OCOOEHHOCTH MPOLIECCOB 0OMEHA BELIECTB U MPEBpAILCHHUS
SHEPIHH B KIETKE, (POTOCHHTE3A, TUTACTHYECKOTO ¥ YHEPTeTUIECKOTO 0OMEHa,
XEMOCHHTE3a, MHT033, ME03a, OTIJIOJIOTBOPCHHS, PA3BUTHUS H PA3MHOKEHUS,
WHIMBHIYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), 00pbObI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT0 0TOOpa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpe/ie
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OOUTaHWs1, BIUSHUS KOMIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX H3MEHEHUH B YKOCHCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M MPEBpAICHHS YHEPTHU B OHocdepe

VMeHHE UCTIONB30BaTh COOTBETCTBYIONIHE APTYMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTUIO U
CHMBOJIUKY JUIS JIOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKHUX TPYIII;
B3aMMOCBA3U OPTaHU3MOB U CPECAbI O6I/ITaHI/I5I,' CANHCTBA YCJIOBCUCCKHUX pac,
HE00XO0AMMOCTH 3/10pOBOT0 00pa3a KU3HHU, COXPaHEHHsI Pa3HOOOpa3us BUAOB U
HKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHHMSI IPUPOJIBI U YEIIOBEUECTBA

YMeHHne KpUTUUECKH OIIEHUBATh HH(POPMAITUIO OMOJIOTMYECKOTO COICPIKAHMS;
UHTEPIPETUPOBATH ITUIECKHUE aCTIEKThI COBPEMEHHBIX MUCCIICOBAHUI B OUOJIOTHH,
MEIHIHE, OMOTEXHOJIOTHH; PACCMATPUBATh TJI00ATBHBIC YKOJIIOTUYECKUE MTPOOTIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3HUITHIO

Ilepeuyenn 31eMeHTOB coep:kanus, nposepsieMbix Ha EI'D no 6uosioruu

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

buonorus kak HayKa. JKuBBIe cHCTEMBI M UX HN3YUCHUC

11

CoBpemeHHas OMoJI0Tus - KOMIUIEKCHAs HayKa. buosornyeckue HayKu U U3y4aeMble UMU
npo6isieMbl. @yHaMEHTANIbHBIE, TPUKIIAHBIE U TIOMCKOBBIE HAYYHbIE UCCIIEI0BAaHUS B

OWOJIOTHUH.

3HaueHue OuoJoruu B pOpMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI MUpA.
[Ipodeccun, cBsizannbie ¢ Onogorueit. 3HaueHne OMOJIOTUN B IPAKTUUYECKON IS TEIIbHOCTH
YeJIOBEKa: MEIUIIMHE, CETbCKOM X035MCTBE, TPOMBIIIUIEHHOCTH, OXPaHe MPUPOJIbI

1.2

JKuBble cucTembl Kak npeaMeT uzydeHus 6nonoruu. CBONCTBA KHUBBIX CUCTEM: €MHCTBO
XUMHYECKOT'0 COCTaBa, TUCKPETHOCTh U LIETOCTHOCTD, CII0KHOCTh U YIOPSA0YEHHOCTh
CTPYKTYpPBbI, OTKPBITOCTh, CAMOOPIaHU3AIIMS], CAMOBOCIIPOU3BEICHUE, PA3IPA)KUMOCTD,

N3MCHYUBOCTDL, POCT U pa3BUTHUC.

YpOBHM OpraHu3alyy KUBBIX CUCTEM: MOJIEKYJIAPHBINA, KIETOYHbIN, TKAHEBBIH,
OpTraHW3MEHHBIN, TOMYJSAIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA),
ounochepnsiid. [Iporecchl, MPOUCXOAIINE B )KUBBIX cucTeMaX. OCHOBHBIE TPU3HAKHU KUBOTO.
Kuznb kak popma cyiecTBOBaHMS MaTEPUH

1.3

Mertoapl bnonornueckoi Hayku. HabGmronenue, namMmepenue, IKCIIepuMEeHT, CUCTeMaTH3aIIHs,
MeTaaHanu3. [lonsTHe 0 3aBUCUMOI 1 HE3aBUCUMOM epeMeHHoN. [ itannpoBanne
skcnepumenTa. [loctanoBka u mpoBepka runote3. Hynesas runoresa. [lonstre BeIOOpKH u e€
JIOCTOBEPHOCTH. Pa3dpoc B Ouonornueckux JaHHBIX. OlleHKa JOCTOBEPHOCTH MOTYyYEHHBIX
pe3ynbTartoB. [IpuurHbI HCKaXKEHUS PE3yJIbTATOB dKCHEPUMEHTA. [[IOHATHE CTaTUCTUUECKOTO
TecTa
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2 Knetka xak OHoJjiorndeckas CucTeMa

Knerka — cTpykTypHO-(yHKIIMOHAIbHAS €AMHULIA XKUBOT0. VICTOpUS OTKPBITUS KIETKH.
Pa6ots1 P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Ilnetinen, P. Bupxos).
2.1 OcHOBHBIE MOJI0XKEHUS COBPEMEHHOM KJIETOUYHOM Teopuu. MeToabl MOJIEKYIIPHON 1
KJIETOYHOM OMOJIOTUU: MUKPOCKOTIHS, XpoMaTorpadusi, 31eKTpodopes, METO MEUEHBIX
aToMmoB, nuddepeHnnansHoe HeHTpu(yrupoBaHue, KyJIbTHBUPOBAHNUE KIETOK

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U yIbTPaMUKpOdJIeMeHThI. Bosa 1 e€ posib Kak
pacTBOPUTEIIS, peareHTa, y4acTue B CTPyKTYPHUPOBAHUU KJIETKH, TEIUIOPETYIISIUH.
MuHepanbHbIC BEIIECTBA KIETKU, HX OMOJIOTUYECKasi pOJib. POJIb KATHOHOB ¥ aHUOHOB B
KJIETKE.

buonoruueckue nonumepsl. benkyu. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpbl OEIKOBOM
MoJiekyinbl. [lepBuunas cTpykTypa Oenka, nentuHas cBsi3b. Bropuunas, Tpetuunas,
4yeTBEepTUYHAsA CTPYKTYphl. JleHarypanus. CoiicTBa 6enkoB. Kinaccudukaims 6enkos.
buonoruueckue GyHKIINN OEIKOB.

YrneBoabl. MoHOCaXapu/Ibl, JUCAXapUIbl, OJIMTOCaXapy bl U orcaxapuabl. OO Tian
CTpoeHHS U HU3UKO-XUMUYECKUE CBOMCTBA YIIIeBOAOB. bruonornueckue GyHKIIUU yrI€BOIOB.
29 Jlunmuer. ['uapodunsHO-rHApOodoOHBIC cBOMcTBA. Knaccudukarus munuaos. Tpuriaunepuibl,
dbocdomunuabl, BOCKU, crepouisl. buonornyeckue Gpynkunu aunuaos. O01mue cBoiicTBa
OMOJIOTMYEeCKUX MEMOpaH — TEKY4eCTh, CITOCOOHOCTh K CAMO3aMBIKAHHIO,

MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenne HykiienHOBBIX KucioT. HykneoTuas.
[Tpunuun kommiementapaocty. [Ipasuino Yapradgga. Crpykrypa JJHK — aBoiinas cnupais.
Mectonaxoxaenue u ouonornyeckue pynkunn JJHK. Bunpt PHK. ®@yuknun PHK B kietke.

Crtpoenue mosnekyinbl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonorudeckue
¢yuakun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIUU B KileTke. CEeKBeHUpOBaHHE
JIHK.

CrpykTypHas 6uonorus: OnoxumMuueckue u Onoduznyeckre ucciae0BaHus CocTaBa u
IPOCTPAHCTBEHHON CTPYKTYpPhI OMOMOJIEKYI

TumbI KJIETOK: dyKapuOTHUYECKas U pokapuoTrueckas. CTpyKTypHODYHKITMOHATILHBIC
00pa3oBaHUs KIETKH.

CtpoeHue npokaproTudeckon kineTku. Kierounas crenka 6akrepuii u apxeir. OcoOeHHOCTH
2.3 CTPOCHHUsI TETEPOTPOPHON U aBTOTPODHON MTPOKAPUOTHIECKUX KIETOK. MecTo U poJib

MIPOKApUOT B OUOIIEHO3aX.

Crtpoenue u PyHKITMOHUPOBAHUE FYKAPUOTHUECKON KileTKH. [[masmaTudeckas memOpana
(mmazmanemma). CTpyKTypa Imia3MaTH4ecKoi MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepes
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MJIa3MaTHYeCKyIo0 MeMOpaHny: maccuBHbIN (auddy3us, odbneraéunas nuddys3us), ak THBHBIN
(mepBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcopT). [lomynponuiiaemocts MeMOpansl. Pabota
HATPUI-KaJIMEBOT0 HACOCA. DHJOIUTO3: MHHOIKTO3, (haroruTos. Dx3o1mro3. Kierounas
crenka. CTpykTypa ¥ QyHKIIMH KJIETOYHOM CTEHKU PAaCTCHUHN, IPUOOB.

[uromnazma. [{lutozous. Lutockener. JBuxkenue nuroria3Mbl. OpraHoU bl KIETKH.
OnHOMeMOpaHHBIE OpraHOU B KIETKH: dHo1Ia3MaTudeckas cethb (II1C), anmapat [Nombmxkwy,
JN30COMBI, UX CTPOEHHUE U PYHKIHH. B3anMOCBS3b OJTHOMEMOpPAaHHBIX OPTaHOUIOB KIICTKH.
CrtpoeHue TpaHyIspHOTO peTukyinyma. CHHTE3 pacTBOPUMBIX O0eIKkoB. CHHTE3 KIIETOUHBIX
MeMOpaH. [mankuit (arpanyssIpHBIN) SHIOTUIa3MATHICCKUN PEeTUKYIIYyM. CekpeTopHas
¢dbyukuus annapara ['onbmxu. TpaHcnopt BeliecTB B KieTke. Bakyonu pacTUTEIbHBIX KJIETOK.
Kiterounstii cok. Typrop.

HOHyaBTOHOMHBIC OpraHou bl KIICTKW: MUTOXOHAPHH, IIJIACTUbI.

CTpOCHI/IC n q)YHKI_II/II/I MI/ITOXOH,I[pI/Iﬁ u 1ji1aCTuna. HepBI/I‘IHLIC, BTOPHUYHBIC U CJIOKHBIC
naacTuabl (I)OTOCI/IHTCSI/IPYIOH_[I/IX 9YKapHuoT. XJ'IOpOHJ'IaCTBI, XPOMOILIACTHI, JIEMKOILJIACTEI

BBICHIMX PAaCTCHUM.

HememOpannsie opranonisl kietku CTpoeHne u GyHKIUU HeMeMOPaHHBIX OPTaHOUI0B
kieTku. Pudocomsl. MukpopminamenTsl. Mpieunsie kKieTku. MukpoTpyoouku. Kietounsrii
ueHTp. CTpoeHue 1 ABMKEHUE KTYTUKOB U peCHUYEK. MUKPOTPYOOUKH IIUTOILIA3MBI.
[lenTpuomns.

Anpo. Obonouka sapa, XpOMaTHH, KAPUOILIIa3Ma, SIIPBILIKY, UX CTPOCHUE U (DYHKIIUU.
SAnepusblit 6enkoBblil MaTpukc. IIpocTpaHcTBEHHOE paconokeHHe XPOMOCOM B HHTEp(ha3HOM
anape. benku XxpoMaTuHa — TUCTOHBI.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK SYKapHOT (paCTUTENbHOM,
KUBOTHOMU, TpUOHOI)

AcCUMUITSIIIUS U AUCCUMUIISILIS — JIBE CTOPOHBI MeTabonu3Ma. Turbsl 0OMeHa BEeIecTB:
aBTOTPO(HBIN U reTepoTPOPHBINA. YUacTHe KUCI0pOoia B OOMEHHBIX ITpOLeccax.
OHepreruyeckoe odecnieueHue KiaeTku: npespamieHue AT® B oOMeHHBIX Mpolieccax.
depMeHTaTUBHBIN XapaKTep peakuil KIeTOYHOTo MeTabonu3Ma. PepMeHThI, UX CTPOEHHE,
cBo¥icTBa U MexaHu3M JercTBus. KopepmenTsl. OTinuns GepMeHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTopoB. besKu-akTHBATOPhI U OENIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH

(epMEHTAaTUBHBIX PEAKIMI OT PA3IUYHBIX (PAKTOPOB.
2.4

IlepBHUYHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KileTke. PoTocuHTe3. POib XmoponiacTos B
nporecce porocunTesa. CetoBas u TeMHOBas (asbl. [IpogykTHBHOCTB poTOCHHTE3A.
Biusiaue paznuuHbix (pakTOpoB HA CKOPOCTh (OTOCHHTE3a. 3HAYEHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHn3MOoB-XeMOCUHTETUKOB: HUTpUULKpyronue 0akTepu,
XKene300aKTepru, cepoOaKTEpHH, BOJOPOAHBIC OaKTEpHH. 3HAYCHUE XEMOCHHTE3A.

AHaspobHbIe opranu3mbl. Bunbl 6poxenus. [IpoaykTsl OpoxeHHs U UX UCTIOIb30BaHUE
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YEJIOBEKOM. AHa3POOHBIC MUKPOOPTaHNU3MbI KaK 00BEKTHl OMOTEXHOJIOTHU M BO30OYIUTEIH
0ose3Hel.

A3p06HBIe OpraHru3MBbI. JTtanel SHEPICTUYECCKOT'O obOMeHa. HOHFOTOBHTGHBHBIﬁ JTall.
I'muxomms — 6€CKI/ICJ'IOpOI[HOC paciiCIyICHUE I''TFOKO3EI.

Bbuonorudeckoe oOKMCICHHE, HITH KIIETOYHOE JbIXaHue. Poiib MUTOXOHIpHIT B Tiporieccax
ouonornyeckoro okucienus. L{ukinmueckue peakuuu. OkuciaurenbHoe hochopuirnpoBaHue.
[IpeumyiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB Mepe]l aHaPOOHBIM. DPHEKTUBHOCTh
HHEPTreTUIECKOro oOMeHa

Peakmuu MmaTpuuHOTo cuHTe3a. [I[pUHITUT KOMITJIEMEHTAPHOCTH B PEAKIIUSIX MATPUIHOTO
cuHTe3a. Peanuzanus HaciencTBeHHON nHGOpMaIuu. [ 'eHeTHYecKuii Ko, €ro CBOWCTBA.
Tpanckpunims — Matpudabiid cuaTe3 PHK. [IpuHIMIBI TPaHCKPHUIIITUU: KOMIUIEMEHTApPHOCTb,
AHTHUIIAPAJUICTLHOCTh, ACHMMETPUYHOCTD. TpaHCIAIUs U €€ dTalbl. Y4acTHE TPAHCITOPTHBIX
PHK B 6uocuntese Oenka. YcioBus Onocuntesa o6enka. KonupoBanue amuHokucnot. Posn
pubocom B OrocuHTE3e OenKa.

25 Opranu3anus reHoMa y MpoKapuoT U SyKapuoT. Perymsius akTHBHOCTH T€HOB Y POKAPHOT.
['unoresa onepona (®. XKakoO, XK. Mano). Perynsitus 0OMEHHBIX MPOIECCOB B KIETKE.
Knerounslii romeocTas.

Bupycsl — HekieTouHble POpPMBI )KU3HU U 00IUraTHbIE apa3uThl. CTpOEHUE NPOCTHIX U

CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.

BupycHsble 3a0oneBanus yenoBeka, ;kuBOTHbIX, pactrenuid. CITNJI, COVID-19, connanibHble U
MEIUIUHCKUE TPOOIEMBbI

KneTounslii 1iuki, ero nepuosl u peryssus. Uarepdasza u Muto3. OcoOEHHOCTH POIECCOB,
npoTekaromux B uHTepdase. [loaroroska KiaeTku k aenenHuro. [lpecnnreTnaeckuii
(mocTMUTOTHYECKUIT), CHHTETUYECKUN U TIOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TIEPUOIBI

uHTEp(Pasbl.

Marpuunsiii cunte3 JJHK — permukanmst. [Ipunnumne! pernmmkannu JITHK:
KOMILIEMEHTApPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AaHTUIIAPAJUIEIbHOCTh. MeXaHn3M

2.6 perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Termomepsl 1 Tenomepasa.
XpOMOCOMHBIM HaOOp KJIETKU — KapuOTHUII. [IMIIONAHBIN U ramiouJHbIH HaOOPbI XPOMOCOM.
I'omonornynsie XpoMOCOMBI. 110710BBIE XPOMOCOMBI.

Henenue knetku — MuTo3. CTaguu MUTO3a U MPOUCXOASIINE B HUX MPOLECChl. THUIIBI MUTO3A.
Kapuokunes u iutoknnHes. buonornueckoe 3HaueHre MUTO3a. PErysiius MUTOTHYECKOTO
nukIia kietkd. [Iporpammupyemast kinetounas rudens — anonTo3. OyHKIoHambHas

T€HOMUKA
3 Opranusm Kak Ouosorudeckas cucrema
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OnHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OPraHU3Mbl I MHOTOTKAHEBbIE
OpTaHU3MBI.

(DOpMI)I Pa3MHOXKCHH OpraHu3MOB: Oecmnoiioe (BKJ'IIO‘-Iaﬂ BeFeTaTI/IBHOG) " IT0JIOBOC. BI/I,Z[I)I
Oecmoyioro PAa3MHOXKCHHA: [IOYKOBAHUC, CIIOPYJIALINS, (bpaFMeHTaI_II/IH, KIIOHUPOBAHUC.

[TonoBoe pazmuoskenue. [lonoBbie kieTku, niau rameTsl. Meito3. Ctaauu meito3a. [loBenenue
xpomocoMm B mero3e. Kpoccunrosep. buosnornueckuii cMbIC MeH03a U MTOJI0BOTO IpoIiecca.
Meii03 1 ero MeCTO B )KM3HEHHOM ITUKJIE OPTaHU3MOB.

[penzapoxpimeBoe pa3putue. 'amerorenes y »uBOTHbIX. [TooBbIe xene3sl. OOpa3oBaHue U
pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorenes. CTpoeHHe MOJIOBBIX KIETOK.
Omto10TBOpEeHNE U SMOPUOHATIBHOE Pa3BUTHE )KUBOTHBIX.

Crioco0bI OTIIIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

WNunuBuayansHOE pa3BUTHE OpraHu3MoB (oHToreHes). Craguu sMOpHoreHe3a >KuBOTHBIX (Ha
31 npumepe aarymku). Jpoonenue. Tunsl 1pobnenuns. OcoOeHHOCTH Ipo0iIeHus
MJIEKOMIUTAIOIINX . 3apO/IbIILIEBbIE TUCTKY (racTpyssaius). 3akjiajgKa OpraHoB U TKaHEH U3
3apO/IbIIIEBbIX JIUCTKOB. B3anMHOe BiMsHNE YacTell pa3BUBAIOIIETOCS 3apO/IbIilia
(3MOproHanbHast MHAYKIM). 3aKiIajKa [JaHa CTPOESHUS )KUBOTHOTO KaK pe3yJbTar
UEepapXUUECKUX B3aUMOJICHCTBUI reHoB. BinsHue Ha SMOpHUOHAIbBHOE PAa3BUTHE Pa3IMYHBIX
(bakTopoB Okpyxaromiei cpeabl. Poct u pa3zButue )xuBoTHBIX. [IocTAIMOpHUOHATBHBIN TEPUOI.
[Ipsmoe u Henpsimoe pa3Butue. Pa3Butue ¢ MmeraMmopo30M y OE€CTIO3BOHOYHBIX U
MO3BOHOYHBIX )KUBOTHBIX. bronornueckoe 3HaueHue nNpsiMoro v HEMPSMOI'0 pa3BUTHS, UX
pacnpocTpaHeHue B pupoe. ThIbl pocta ;kUBOTHBIX. PAKTOPBI PETYIISALUN POCTA KUBOTHBIX
u yenoBeka. CTajiuu MoCcTSMOPHOHAIBHOTO Pa3BUTHA Y )KUBOTHBIX M 4esoBeka. [leproabl
OHTOI'€HE3a YeJIOBEKa.

Pa3zMHoxeHue 1 pa3BuTHe pacteHuil. ['amerodut u cnopoput. Meiio3 B KU3HEHHOM IUKIIE
pacrenuii. O6pa3oBaHue CIOp B MpoIecce Meiio3a. 'aMmerorenes y pacTeHuii.
Om1010TBOpPEHNE U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOIHOE OIJIOI0TBOPEHHE Y
LIBETKOBBIX pacTeHui. O0pa3oBaHNE U pa3BUTHE CEMEHU. MeXaHU3MbI PETyJISIIMY OHTOT€HEe3a
y PaCTEHUH U JKUBOTHBIX

Hcropust cTaHOBNIEHUS U pa3BUTUS T€HETUKU Kak Haykd. OCHOBHBIE T€HETUYECKUE MTOHATUS U
CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIEBHBIE I'€HbI, aJIbTEPHATUBHBIE IPU3HAKH,

3.2 JIOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS INHUS, THOPUIBI,
reHotut, perorur. OCHOBHBIE METObI TCHETHKU: THOPUIOIOTHUECKUH, IIUTOTOTUIECKUN,

MOJICKYJIAPHO-T' CHETUUYSCKUI

Monorubpuanoe ckpeuBanue. [lepBbiit 3aKkoH MeHaemns — 3aK0H eTUHO00pa3us TuOpuIoB
nepsoro nokosenus. [Ipasuno nomuHnpoBanus. Bropoi 3akoH MeHzens — 3akoH

3.3
pacmcyICHUA MIPHU3HAKOB. HI/ITOJIOFI/IIICCKI/IG OCHOBBI MOHOFI/IGpI/I,I[HOFO CKpEIIBaHUA.
['mnoTe3a 4uCTOTHI TaMeT.
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Ananuzupyroiee ckpenmpanue. [IpomexyTouHbIi xapakTep HaclieoBanus. Paciemienue
MPU3HAKOB MPU HETIOJIHOM TOMUHUPOBAHHH.

Jurundpuanoe ckpemuBanue. TpeTuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO HACJIeIOBAHUS
MpU3HAKOB. [{uTOI0rNYeCKre OCHOBBI JUTHOPUTHOTO CKPEIIUBAHUSI.

CueruieHHOE HacienoBanue nmpu3HakoB. Pabotel T. Moprana. CrienieHHOE HaclleI0BaHHuE
TE€HOB, HAPYIICHHE CLETUICHUS MEXy TeHaMu. XpOMOCOMHAs TEOPHs HACJICICTBEHHOCTH.

['eneTrka mosa. XpoOMOCOMHBIM MEXaHU3M OIPEACIICHUS 110J1a. AYyTOCOMBI U TTOJIOBBIS
XpOMOCOMBI. ['OoMOramMeTHbIN 1 reTeporaMeTHbIN MO.

I'eneTmueckas CTPYKTYpa MOJIOBBIX XpPOMOCOM. HaCJ'ICI[OBaHI/Ie ITPU3HAKOB, CHCIIJICHHBIX C
moJioM. ' @eHOTHII KaK IeJI0CTHAs CUCTEMa. HHCﬁOTpOHHH — MHO>KECTBCHHOC HeﬁCTBHe I'CHa.

MHuoxecTBeHHBIN ajuienu3M. B3anMoaeiicTBre HeaJuleIbHBIX T€HOB.

Kommiementapaocts. Onucrtas. [lonumepus

BsaunmopneiicTBre renotumna u cpeasl mpu popmupoBanuu penorumna. Mi3mMeHInBOCTH
IIpU3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHBIEC IPU3HAKU. BUIbI N3MEHYMBOCTH

HCHACJICACTBCHHAA N HACJICACTBCHHAA.

MoudukanroHHast “3MEHUYNBOCTh. Poib cpebl B hopMupoBaHUK MOAM(PUKALIMOHHOM
n3MeHunBocTu. Hopma peakiuu npusHaka. BapuaunoHHslil psit v BapuanuoHHas kpusast (B.
Horanncen). ColicTBa MOIM(UKATMOHHON U3MEHYHBOCTH.

['eHOoTHIIMUECKAs M3MEHUYMBOCThL. CBOMCTBA FTEHOTUIINYECKON H3MEHUNBOCTH. Buast

T€HOTUIINYECKON N3MEHYHUBOCTH: KOM6I/IHaTI/IBHa$I, MyTallUOHHAs.

3.4
KomOuHaTuBHAS H3MEHUMBOCThL. Mel03 U ITOJI0BOM Imponecc — 0CHOBa KOMOMHATHBHOM

WU3MEHYHBOCTHU. POJIb KOMOMHATHBHOM N3MEHYHBOCTH B CO3J[aHUH T€HETUIECKOTO
pa3HO00pa3us B IpeIenax OJHOTO BUJA.

MyTanroHHas U3MEHYUBOCTb. BUbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U UHIYIITUPOBAHHBIC MyTaIMH. SIAepHbIE H IUTOIIA3MAaTUUECKHE MyTaI|H.
Comarnueckue 1 oJIoBble MyTaluy. [[puarMHbBl BOSHUKHOBEHN MyTalluii. MyTareHsl 1 UX
BJIUSTHUE HA OPTaHU3MBbl. 3aKOHOMEPHOCTH MYTallHOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psI0B B HacneAcTBeHHOM n3meHunBocTH (H.M. BaBunos). BHesnepHas u3MEHUUBOCTH U
HacCJIeICTBEHHOCTh

Kapuortum yenoseka. MexayHapoaHas nporpaMmma HCCIeI0BaHus TeHOMA YeJI0OBeKa. MeTobl
M3YYEHHUS T€HETUKH YeJIOBeKa: N'eHeallornuecKuii, OJIM3HEI[0BbIN, IUTOT€HEeTHUYECKHH,
MONYJIAHOHHO-CTATUCTUYECKHH, MOJIEKYJISIPHO-TeHeTHYeCKUil. COBPEMEHHOE ONPEIETIEHUE
3.5 TE€HOTHIIA: [IOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TL{P-ananu3a. HacnencrBenHsle 3a060eBaHus yelioBeka. [ 'eHHbIe 1 XPOMOCOMHBIE O0JIE3HH
4esioBeKa. boae3Hu ¢ HacneICTBEHHON TPeIpacloNoKEHHOCThI0. 3HaUeHHE MEANIIMHCKON

TCHCTUKHU B IPCAOTBPAIICHNU U JICUCHUN 'CHETUYCCKUX 3a007eBanuii yenoBeka. CTBOJIOBEIE
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KIICTKHU

JloMecTukanus u ceieKuus. 3apoKaeHUE CEJIEKIMU U JoMecTukanuu. ¥Yyenue H.U.
BapuioBa o 1eHTpax mpoucxXoKIeHUs 1 MHOT00Opa3us KyJIbTypHBIX pacTeHui. Poib
CEJICKLIUU B CO3/JaHUU COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoAa, TaMM. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HAclIeICTBEHHOW n3MeHunBocTy H.M. BaBuioBa, ero 3uaueHue 1ist
CENIEKIIMOHHOW PaOOTHI.

MeTto/1b1 ceneKIMoHHOM paboThl. MIcKycCTBEHHBII 0TOOP: MAacCOBBIN M MHIAUBUAYAJIbHBIN.
Drarbl KOMOMHAIIMOHHOW CeNeKINH. VcTibITaHne MPOU3BOAUTENCH 1O TOTOMCTBY. OTOOD 110
TEHOTHUITY C IIOMOIIBIO OIICHKU (PEHOTHUIIA TOTOMCTBA U OTOOP MO TEHOTHILY C TOMOIIBIO

3.6 ananu3a JIHK. MickyccTBeHHBIN MyTareHe3 Kak MeTO 1 CeJICKIIMOHHON paboTHl.
PanuanyoHHbli 1 XUMUYECKHI MyTareHe3 Kak HCTOYHUK MyTallui y KyJIbTypHBIX (hopM
OpraHU3MOB.

Mcnonb30BaHue reHOMHOI'O peIakKTHPOBAaHUS U MeT0]10B pekoMOnHaHTHBIX JITHK ais
IIOJIy4EeHUS UICXOJHOTO MaTepuraina s cesnekuuu. [lomydyenne nonuruionos. BHyrpuBniosas
ruOpuau3anys. bIM3KopoCTBEHHOE CKpenIBanue, nin HHOpuauHr. HepoacrBeHHOe
CKpEIIMBaHKe, I ayTOpUAMHT. ['eTepo3uc u ero npuunHsbL. Mcrnons30BaHnue rereposnca B
cenekuuu. Otnanénnas rudbpuauzanus. [Ipeononenue 6ecrioans MeKBUI0BBIX THOPUIOB.
JlocTrKeHMs CEeIeKIUU PAaCTEHUM U )KUBOTHBIX

OOBEKTHI, UCIIOJIb3yEMble B ONOTEXHOJIOTUH, — KJIETOUHBIE U TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, UX XapaKTepUCTHKA. TpalullnOHHAst OMOTEXHOJIOTHS: XJIe00NeueHHe,
MOJIy4YEHHUE KUCIOMOJIOUHBIX MPOAYKTOB, BUHOAENUE. MUKPOOHUOJIOTMYECKUIN CUHTE3.
OOBeKThl MUKPOOHOIOTHYECKUX TeXHOJOTHH. [Tpon3BoacTBO Oenka, aMUHOKHUCIIOT U

3.7 BUTaMUHOB. VICKyCCTBEHHOE OIIJIONOTBOPEHHE. PEKOHCTPYKIMS SUIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeTO/1 TpaHCIIJIAaHTALIMH SIEP KIIETOK.

XpOMOCOMHasl ¥ TeHHast UHKeHepHUs. VICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYUPOBAHUE
pexoMmOuHanTHBIX JIHK. JlocTrxkeHus 1 nepcrneKTUBBI XPOMOCOMHOM U T€HHOM HHKEHEPHH.
Meaunuackue 6uoTexHoaoruu. Mcnoib30Banne CTBOJIOBBIX KIETOK

4 Cucrema 1 MHOroo0pasue OpraHu4eckoro Mupa

buonoruueckoe pa3Hoo6pa3He OpTraHHU3MOB. COBpeMCHHa}I CUCTCMA OPraHUYICCKOT 0 MUpa.
HpI/IHI_II/Il'[LI Knaccn(bmcaunn OpTraHUu3MOB. OCHOBHBIE CUCTEMATHYCCKHUE rpyIibl OpraHnu3MOB.

OcoOeHHOCTH CTPOCHUA U KUZHCACATCIIbBHOCTU OAHOKJIICTOYHBIX OPraHU3MOB. BaKTCpI/II/I,

4.1 apxeu, OHOKIIETOYHBIEC TPUOBI, OHOKIETOYHBIC BOJIOPOCIIH, IPYTHE TPOTUCTHI.
Kononunanpabie opraHu3Mel. J|BIKEHHE OJHOKICTOYHBIX OPTaHU3MOB: aMEOOUTHOE,
JKTYTUKOBOE, PECHUYHOE. 3alIUTa Y OJHOKJIETOYHBIX OPTraHU3MOB. Pa3ipakumMocTs y
OJHOKJIETOYHBIX OPTraHU3MOB. TakCHUCHI
[okyMeHT co3aaH B anekTpoHHow copme. Ne 105 ot 18.09.2025. UcnonHutens: bensesa P.P. B I/IEKTPOHHbBINA

CrpaHuua 43 3 55. CTpanuua cosaaxa: 18.09.2025 13:00 =¥ TATAPCTAH



MHOrokJIeTOYHbIE pacTeHus. B3anMocBsA3b YacTeli MHOTOKJIETOYHOTO Opranu3Ma. TKaHH,
OpraHbl U CUCTEMBI OPTraHOB MHOT'OKJIETOYHOr0 OpranusmMa. Opranusm Kak €JMHOE LETIOE.
4.2 Tkanu pactenuil. TUMBI pacTUTENBHBIX TKaHEH: 00pa3oBaTenbHasl, MOKPOBHAsS, IPOBOIAIIAS,
OCHOBHas, MexaHn4yeckast. OCOOEHHOCTH CTpOeHUs, QYHKINUN U PACTIOJIOKECHUS TKAaHEH B
opraHax pacTeHU

BereraTuBHbIE 1 T€HEpATUBHBIE OPraHbl pacTeHUN. OYHKIIMU OPTraHOB U CUCTEM OPTraHOB.
Kapkac pactenuii. J[BuKeHrnE MHOTOKJIETOYHBIX PACTEHUI: TPOIMU3MbI U HACTHH.
[Tormomenue BOJbI, yrIeKUCIIOro ra3a U MUHEPAJIbHBIX BEIECTB PACTCHUAMU. J[pIxaHue
pactenuii. {uddy3us razos yepes MoBEpPXHOCTh KICTKU. TPaHCIIOPTHBIE CUCTEMBI PACTEHUH.
4.3 Brinenenue y pacrenuii. 3amura y MHOTOKJIeTOUHBIX pacteHuil. Kyrukyna. Cpeacrsa

ACCUBHOM ¥ XUMHUYECKOU 3aIUTHl. OUTOHIIUIBI.

Pa3npaxuMocTh U perynsnus y OpraHnu3MoB. PazipaXxuMoCTh U PEryssius y

MHOTI'OKJIECTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

MHOroKJIETOYHBIE )KMBOTHBIE. B3auMOCBS3b YacTeil MHOTOKJIETOUHOTO OpraHusma. TkaHu,
OpraHbl U CUCTEMbI OPTraHOB MHOTOKJIETOYHOTO opranuzma. Opranusm Kak eIMHOE 11eJI0€.
4.5 I'omeocTas. TkaAaM >KUBOTHBIX M YeJIOBeKa. THITHI JKHUBOTHBIX TKAHEH: SITUTEINAIbHA,
COCIMHUTEIIbHAS, MBIIIcUHasi, HepBHast. OCOOCHHOCTH CTPOCHUS, PYHKIIMIA U PACTIONOKEHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA

OpFaHLI 1 CUCTEMBbI OPTaHOB KHUBOTHBIX. cDyHKI_II/II/I OpTraHOB U CUCTEM OPIraHOB. Onopa TCI1a
OpTraHHUu3MOB. Ckenetsl OJHOKIJICTOYHBIX 1 MHOTOKJICTOYHBIX )XNBOTHBIX. Hapy)KHBIﬁ n
BHYTpeHHI/Iﬁ CKCJICT. CTpOGHI/Ie Y TUIIBI COEJUHEHMS KOCTEM.

I[BI/I)KCHI/IG MHOT'OKJIETOYHBIX *KUBOTHBIX. I InTaHue )kuBOTHBIX. IInTaHe 03BOHOYHBIX

JKUBOTHBIX. JIpixaHue >kuBOoTHBIX. KokHoe npixanue. XKadepHoe u IErouHoe AbIXaHue.

J{pIXxaHne MO3BOHOYHBIX JKUBOTHBIX. DBOJIIOIIMOHHOE YCI0KHEHUE CTPOEHUS JTETKUX
MMO3BOHOYHBIX KUBOTHBIX. J[pIXaTenbHAast CUCTEMA YeJIOBEKa. MEeXaHU3M BEHTWJIALINM JIETKUX Y
MITHL] U MIIEKOMUTAIOIMIMX. TpaHCIIOPT BEIIECTB Y OPraHU3MOB. TpaHCHOPT BEIIECTB y
JKUBOTHBIX. KpoBeHOCHAas1 cuctema u €€ opransl. KpoBeHOCHas crucTemMa MO3BOHOYHBIX

4.6 KUBOTHBIX. Kpyru kpoBoOOpalieHus. DBOTIOLNMOHHBIE YCIOKHEHHS CTPOSHUSI KPOBEHOCHON
CHCTEMBI II03BOHOYHBIX KMBOTHBIX. BbliesIeHHe y OpraHu3MoB. Belienenne y s)kUBOTHBIX.
CokpaturenbHble Bakyosir. Opranbl BbieneHua. CBA3b MOJOCTH TeJIa ¢ KPOBEHOCHOU U
BBIJICTIUTENIHOM cUcTeMaMHU. BriziesieHre y TO3BOHOYHBIX )KUBOTHBIX. 3aIIATA Y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M UX MPOU3BOAHBIE. Pa3npaskuMOCTh U peryJisiius y
OpraHu3MoB. Pa3ipa)kuMoCTh y OTHOKJIETOUYHBIX OpraHu3MOB. Takcuchl. Pa3apakumMocTs u

peryidanud y MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBBI€ BelllecTBa U UX 3HAUCHHE.

HCpBHaH CUCTEMA " pe(bneKTopHa;I peryidanuda y MHOT'OKJIICTOYHBIX ) KUBOTHBIX. HCpBHaﬂ
CHCTEMA U €€ OTIECIIbI. 3BOJ’IIOI_II/IOHHOC YCIOKHCHHUEC CTPOCHU A HepBHOﬁ CHUCTCMBI Y
KUBOTHBIX.
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Pa3zpaboTka anroputmMoB u nporpamm aiis 3G PpexTBHON QYHKIIMOHATEHON aHHOTAIIMH
T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTECHHH,
YKUBOTHBIX U YEJIOBEKA

5 Opranusm 4enoBeKa U €ro 30pOBbe

OpraHsl ¥ cCHCTEMbI OpraHoOB YenoBeka. OTIeNbI TOJIOBHOTO MO3Ta MTO3BOHOYHBIX JKUBOTHBIX.
Pednexc u pednexropHas nyra. bezycnoBHbie U ycinoBHbIC peduiekchl. ['ymMopanbHas

51 peryysuus U S3HIOKPUHHAS CUCTEMa )KMBOTHBIX M YelloBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI
' Y UX TOPMOHBI. [[elicTBHE TOpMOHOB. B3aMOCBSI3b HEPBHOM U SHIOKPUHHOM CUCTEM.
['unortanamo-runodusapuas cucrema. Peduekc u pednexropnas ayra. besyciosHele u

YCIIOBHBIE pe(IeKChI

3amuTa opranusmMa ot oose3Heil. UmmyHHas cucrema yenoseka. KiieTouHblil 1 ryMopasibHbII
UMMYHUTET. BpoxxnéHHbIN, mpuoOpeTéHHbIN cienuruueckuii UMMYHUTET. Teopus

5.2 KJIOHANIbHO-ceneKTuBHOrO uMmMyHuteta (I1.9pnux, @.M.bepuer, C.Tonerasa).
BocnanuTenbHble OTBETHI OPraHu3MoB. Poiib BpOKIEHHOTO UMMYHHUTETA B Pa3BUTHHI
CHUCTEMHBIX 3a00JIeBaHU

c3 KposenocHas cucreMa u €€ opranbl. Ceplie, KpOBEHOCHBIE COCY/Ibl U KpoBb. Kpyru
' KpoBooOparieHus. Pabora cepsiia u e€ peryssius

54 I[BIXaHI/IC YCJIOBCKaA. I[H(I)(I)y:’»l/l}l Ta30B YCPE3 MOBCPXHOCTH KIICTKH. I[I)IX&TCJILH&SI cucrema
. YCJI0BCKa. I[BIXaTeJ'IBHaSI TTOBCPXHOCTD. Peryns[uml JAbIXaHU. I[I)IXaTeJ'ILHLIe 00BEMBI

55 HI/IHICBapI/ITeJ'II)HaSI CHUCTEMaA YCJIIOBCKA. OTI[CJ'II)I MUIICBAPUTECIBHOI'O TPpaKTa.
. HI/IHIeBapI/ITeJ'II)HI)Ie JKECIIC3bI. BHYTpI/IHOJ'IOCTHOG ¥ BHYTPUKJIICTOYHOC IMUIICBAPCHUC

[ToxpoBsl 1 X npousBoaHble. Opransl Bbiienenus. [louku. CTpoeHne U GyHKIMOHUPOBAaHHUE
5.6 HepoHa. PuibTpanus, cekpenus u 0opaTHOe BcaCblBaHHE KaK MEXaHU3Mbl paOOThl OPraHOB
BblJIesieHus. OOpa3zoBaHKE MOYHM Yy YeJIOBEKa

57 JIBmxeHue yenoBeka: MpliedHas cucrema. CkeneTHbIe MBI U X padoTta. CTpoeHue u
' THUIBI COETUHEHUS KOCTEU

6 Teopus sBotOoNMU. Pa3BuTHe )XHU3HU Ha 3emIie

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanocsliky BO3HUKHOBEHUS 1apBUHU3MA. JKU3Hb U
Hay4dHas JearenbHocTh Y. [apBuHa.

6.1 I[BI/I)KyH_II/IC CHJIBI BOJIFOIIUM BUAOB 110 Y. I[apBI/IHy (BBICOKa}I HHTCHCHUBHOCTb Pa3MHOXKCHUA

OpTraHnu3MOB, HACJICACTBCHHAA U3SMCHYUBOCTD, 60p1363 3a CYHICCTBOBAHUC, €CTECTBEHHBIN U

HCKYCCTBEHHBINU OTOOD).
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Odopmnenue cuaTeTraeckoit Teopuu 3postonuu (CTD). HelttpanbHast TeOpHs BOJIOIHIH.
CoBpeMeHHast SBOJIOIIMOHHAsT OMOJIOTHS. 3HAYCHUE YBOJIOIMOHHON TEOPUHU B POPMHUPOBAHUHN
€CTeCTBEHHO-HAYYHOU KapTUHBI MUpa

[Tomymsiust Kak dMeMEHTapHas €IUHUIA SBOTIOINH. COBPEMEHHBIE METO/IBI OIEHKU
TEHETHYECKOTO Pa3HOOOPA3Us M CTPYKTYPhI MOMYIIsIuil. i3MeHeHrne reHopOoH A MOnmyIsSIuu
KaK 3JIEMEHTApHOE IBOJIIOIMOHHOE SIBJICHHE. 3aKOH I'eHETHIeCKOro paBHOBecus J[x. Xapy,
B. Baitn6epra.

OnemeHTapHbIe (AKTOPHI (ABMXKYIIHUE CHIIBI) 9BOIIONUU. MyTallMOHHBIN TIpOIIECC.
Komb6unarusHast usMeH4uBOCTb. Jlpeiid reHoB — ciyyaiiHble HeHanpaBIeHHbIC H3MEHEHUS
4acToT ajutesiel B momysanusax. Iddext ocHoBaremnss. Murpanuu. M30asa1us nomysaiuii:
reorpaduyeckas (mpocTpaHCTBEHHAst), Onoornyeckas (pernpoayKTuBHast).

EcrectBenHblIi 0T00p — Hanpasisttonuii pakrop 3Bosmonnu. Popmbl €CTECTBEHHOT0 0TOOpa:
JBWDKYIIUH, CTaOMITM3UPYIOLIHNHA, pa3phIBatoNIHi (qu3pynTuBHEIi). [TomoBoii oTOop.

6.2 [Tprcrioco0aeHHOCTh OPTaHU3MOB KaK pe3yabTaT MUKPO3BOJOLUU. Bo3HUKHOBEHME
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl 1 uanoanantanuu. [Ipumepsr
pUcroco0IeHn y opranu3MoB. OTHOCUTEIBHOCTh PUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bup, ero xpurepuu u cTpykrypa. BumoobpazoBanue kak pe3yabTaT MUKPOIBOJIIOIUH.
N3omnsuust — kirodeBoit Gpaxtop BumooOpazoBanus. [Iytu u cnocoObl BUI000pa3oBaHuUs:
alonarpuieckoe (reorpaduyueckoe), CMMIIATPUUECKOE (IKOTOTUYECKOE), KMTHOBEHHOE)
(monmumuonau3anus, rudbpuan3ays). JIuTeTsHOCTh YBOTIONMOHHBIX MTPOIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOpa3usl.

Pounb »BOMOLIMOHHON OHOIOTHH B pa3pa0d0TKe HAYYHBIX METOI0B COXPAHEHUS
O6ropaznoo6pasus. MUKPOIBOIIOIHS U KOIBOIOIHMS Mapa3UTOB U UX X03s51eB. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYNBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEeit

Mertoasl n3y4eHus: MaKpO3BOJIIOIUH. [[aleOHTOIOrMYEeCKE METOIbI N3yYEHUS dBOJIOLIHH.
[TepexonHblie GopMbl U GUITOTEHETUYECKUE PSAIbI OPTAHU3MOB.

buoreorpadudeckue MeToab! u3ydeHus 3Bomonuu. CpaBHeHue Gpopsl U payHbl MAaTEPUKOB U
oCcTpoBOB. bruoreorpadgudeckue odmactu 3emin. BUIbI-9HIEMUKH U PETTUKTHI.

DOMOPHOIIOTHYECKHE U CPABHUTEIBHO-MOP(OTOTHIECKHUE METOIBI M3YICHHS IBOJIOIIHH.

6.3 ['eHeTHUeCKHME MEXaHU3MbI BOIIOIUN OHTOTCHE3a U MOSIBIICHUS DBOTIOIIMOHHBIX HOBIIIECTB.
['omoJiOrnYHbIE U AaHAJIOTUYHBIE OpraHbl. PyIrMeHTapHbIE OpTraHbl U ATABU3MBI.
MOJ'ICK}/JBIpHO-F CHCTHUYCCKHUC, OHMOXUMHYECKHE U MATEMATHYECKHUE MCTOOBI U3YUCHUS
OBOJIIOIIHUH. I"'omosiornyHbIe TeHEL. COBpCMeHHBIe MCTObI TIOCTPOCHUS (I)I/IHOFGHGTI/I‘-ICCKI/IX
JIEPEBBEB. XPOMOCOMHBIE MYTAllUH U SBOJIIOIUS TEHOMOB.
OO6111e 3akOHOMEPHOCTH (MpaBuIIa) BosroHi. HeobpaTtuMocTh 3BOMIOLNN.
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AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB SBOIOIUN

HayuHble runoTe3bl poUCX0XKACHUS KU3HU Ha 3eMiie. AOHOreHe3 U MaHCIepMUs.
JloHayuHbIe MpeICcTaBICHUS O 3apOKICHUH JKU3HU (KpealmoHu3M). ['unoreza nocTossHHOTo
CaMO03apOKJICHUS KU3HU U €€ orpoBepskenue onbitamu . Peau, JI. Cnannanuanu, JI.
[Tactepa. [IponcxoxaeHue KuU3HN U acTpoouroaorus. OCHOBHBIE 3TAIlbl HEOPraHUUECKON
sBomonmu. [lnanerapHas (reosorudeckast) 3BOIONMs. XUMHUYECKast IBOTIONUs. AOUOTEHHBIHI
CHHTE3 OPraHMYECKUX BelleCcTB U3 Heopranudeckux. Onwit C. Muiepa u I'. FOpu.
O6pa3oBanue moJMMepoB U3 MoHOMepoB. KoanepBaTHas runore3a A.M. Onapuna, runoTesa
nepBuaHOTO OynboHa k. XomnaeiiHa, renetndeckas rumnoresa I'. Mémnepa. Pu6o3umsr (T.
Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MeMOpaH 1 BO3HUKHOBEHUE
IPOTOKJIETKH.

Hctopus 3emnu u metoasl €€ uzydenus. Mckonaemple opraHu4eckie OCTaTKH.
I"'eoxponosorus u e€ Meronbl. OTHOCHUTENbHAS U aD0COJIIOTHAS TE€OXPOHOIIOTHS.
["'eoxpoHoOrHyecKas 1IKana: 30Hbl, 3pbl, IEPHO/IbI, FTOXH.

HauanbpHbie 3Tanbl opranndeckoii 3Bosonnu. [TosBaeHne u 3BOIOUS MEPBbIX KIETOK.
Oosronus MeTadonu3Ma. Bo3HuKHOBeHUE MepBbIX dkocucTeM. CoBpeMEHHbIE MUKPOOHBIE
OHMOIIEHKHU KaK aHaJIoT MepBbIX Ha 3emuie coodiecTB. CTpomaronutsl. [IpokapuoTsl u
YKapHUOTHI.

6.4 HpOI/ICXO)K,I[CHI/IC 9YKapuoT (CI/IM6I/IOFCH63). BBOHIOLII/IOHHOG MMPOUCXOKACHUC BUPYCOB.
Hponcxonq:[eHHe MHOT'OKJICTOYHBIX OPraHUu3MOB. Bo3HukHOBEHNE OCHOBHBIX rpymim

MHOT'OKJICTOYHBIX OPraHUu3MOB.

OCHOBHBIE 3Tarbl YBOJIIOINH BBICIIUX pacTeHuid. OCHOBHBIE apoMOpd03bl pacTeHuii. Beixon
pacrenuii Ha cymry. [losiBeHrne CiopoBBIX pacTeHUH 1 3aBOeBaHUE UMU CyITH. CeMeHHbIe
pacrenus. lIporcxoxieHre IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl HBOJIIOLIMU KUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THMOB. [lepBhie
XOpAOBBIE )KUBOTHBIE. JKH3HB B Bo/Ie. DBOIOLMS TO3BOHOUYHBIX. [Iponcxoxaenue ampuodmii u
pentumii. [IpoucxoxaeHne MIIeKOMUTAOIIMX U nTHil. [IpuHIun KitoueBoro apomMopdo3sa.

OcBoeHne 0eCIO3BOHOYHBEIMH U IO3BOHOYHEIMH KUBOTHLIMHU Cyuiu.

PazBuTne xu3HM Ha 3eMIIe 110 3paM U MEPUOJIaM: apXxe, TPOTEPO30ii, MAIE0301, ME30301,
KaitHOo30i. O0I1as XapakTepucTHKa KIIMMAaTa U T€0JIOTHIECKUX MporieccoB. [losBienne u
paciBeT XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHue: €ro YCIOBHS U BIMSHUE HA ra30BbIi
cocTaB aTMOoc(hepshl.

MaccoBslie BBIMHUPpAHUA — OKOJIOTHYCCKHUE KPU3UCHI ITPOILIOTO. HpI/I‘-II/IHI)I U CIICACTBUA

MacCCOBBIX BLIMPIpaHPIﬁ. COBpCMCHHLIfI 9KOJIOTUYECKHUM Kpu3suc, €ro 0COOEHHOCTH

6.5 Pa3nensl u 3anaun anTponosioruu. Meroas! antpornosiorud. CTaHOBIIEHUE NTPEACTABIEHU O
IIPOUCXOXKICHNN YenoBeKka. COBpeMEHHbIE HAYyYHbIE TEOPUH. CXOICTBO YEIIOBEKA C
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JKHBOTHBIMU. CHCTEeMaTHUYECKOE ITOJI0KEeHHE YeaoBeka. CBUIETEILCTBA CXO/ICTBA YEI0BEKA C
KUBOTHBIMH: CPAaBHUTEIILHOMOP(OJIOTHIECKHUE, SMOPHOSIOTHUECKHE, (PU3HNO0II0T0-
OMOXMMHYECKHE, TToBeIeHYeCKHrEe. OTIMYHS YeJI0BEKa OT KUBOTHBIX. [IpsiMoX 0k IeHHE 1
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOU CUTHAJIBHOM

CHUCTCMBEI.

JBuoxkymiue cuibl ((hakTopbl) aHTpoToreHe3a: Ononornyeckue, conranbabie. COOTHOIICHUE
OMOJIOTUYECKHX M COIMAIIbHBIX ()aKTOPOB B aHTpororeneze. OCHOBHBIE CTaINH
aHTponoreHe3a. ABCTPaJIONUTEKU — ABYHOTUE NPEKH Jitoied. UenoBek yMebli, IEpBbIe
M3TOTOBJICHUS OpyAuH Tpyaa. YeroBeK NpSAMOXOASIINN U MEPBBII BBIXO/ JIFOJEH 3a MPeIeIIbl
Adpuxu. YenoBek reiiear0eprekuii — o0l mpe oK HeaHAepTaaIbCKOro YEIOBEKa U
YeJIoBeKa pa3yMHOro. YenoBeK HeaHIepTaIbCKUM KaK BUJ JIFOJIEH XOJI0IHOTO KJIMMaTa.
YenoBek pa3yMHbII COBPEMEHHOI'O TUIIA, IEHUCOBCKUI YEIOBEK, OCBOCHUE KOHTUHEHTOB 32
npenenamu AQpukH.

DBOITIONINS COBPEMEHHOTO UesioBeKa. EcTecTBeHHBIH 0TOOp B MOIMYJISIMIX YEIOBEKA.
MyTanuoHHbIH nporecc u nosmmMopdusm. [lomynsiuonHbie BOTHBI, Apel() reHOB, MUTPAITIs
U «3(dext ocHoBaTeNs» B MOMYJIALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue packl. [TonsTtue o pace. bonblme pacsl: eBponieonHas (eBpasuiickas),
aBCTpaJIo-HETpOUIHAS (PKBATOpUAIbHAs), MOHTOJIOMIHAS (a3uaTCKO-aMepuKaHcKas). Bpems u
MyTH pacceieHus YenoBeka 1o rianere. EquHcTBO yenoBeueckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Ipucrnoco6ieHHOCTh YelloBeKa K Pa3HbIM YCIOBHAM
OKpY>Karoleu cpebl. BiausiHue reorpadudeckoit cpeasl U aperida reHoB Ha MOPQPOJIOTHIO U
($U3HOIOTHIO YeToBEKa

7 DKOCUCTEMBI U npucymue MM 3aKOHOMEPHOCTU

Pa3nens! u 3a1aun skonoruu. CBsi3p 3KOJIOTUH C APYTUMU HayKaMu. MeTobl SKOJIOTHH.
71 [ToneBsie HAOMIOACHUS. DKCTIEPUMEHTHI B OKOJIOTHH: IPUPOJIHBIE U JaOOpaTOPHEIE.
MopenupoBaHue B 5KOJIOTUU. MOHUTOPHUHT OKPYKAOIIEH CPEIbl: JIOKAIBHBIN, pErHOHAIBHBIN

U TI100aJILHBIN

Okonornyeckne pakTopbl U 3aKOHOMEPHOCTHU X AeicTBus. Knaccudukanus 3Koa0rugeckux
(bakTopoB: abnoTnyeckue, OMOTHUYECKUE, aHTpOoNIoreHHbIe. OOIIMe 3aKOHOMEPHOCTH AEUCTBUS
skonornueckux axktopos. [IpaBuno muaumyma (K. npenrens, FO. JInbux).
TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

79 Abuotnueckue gaktopsl. CBET Kak SK0JIOrHYecKuil pakTop. JleficTBie pa3HbIX y4acTKOB

' COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJOTHYECKHE IPYIIbl PACTEHHUH U 5KUBOTHBIX 110

OTHOIIEHHUIO K cBeTy. CUTHaIbHAs POJIb cBeTa. DOTOMEPUOIU3M.

Temnepatypa kak sxosorundeckuii gaxrtop. [leiicTBre Temneparypbl Ha OpraHU3MBbl.
[TolKuIOTEpMHBIE 1 TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE

OpraHU3MBI.
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BraxxnocTh kak skomoruueckuit pakrop. [IpucrnocobaeHust pacTeHH K MOIIEPIKaHUIO
BoaHOTO OanaHca. Kimaccudukarus pacTeHuid o OTHOIICHHIO K Boje. [Ipucnocobnenns
YKUBOTHBIX K U3BMEHEHHUIO BOJHOTO pexkuMa.

Cpenbl 00uTaHUs OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/YIIIHAs, [IOUYBEHHAsI, TTTyOMHHAs
HOJIIOYBEHHAs, BHYTpHOpraHu3MeHHas. Gu3nko-xummuyeckrue 0coOeHHOCTH cpell OOUTaHUs
opranu3MoB. [IpucnocoOnenust OpraHu3MoB K )KU3HHU B PA3HBIX CPE/Iax.

buonornueckne PUTMEI. Bruemaue n BHYTPCHHHC PUTMBI. CYTO‘{HbIe U IT'OANYHBbIC PUTMBIL.

[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHH KU3HU.

XKuznennsie popmel opranuzMoB. [lonstre o xu3HeHHo popme. JKu3HeHHBIE POPMBI
pacTeHHii: AepeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHUE TPABbl, OJJHOJIETHUE TPABBHI.
XKuznennsie GOpMbI KUBOTHBIX: THAPOOHUOHTHI, TEOOHMOHTHI, a3p0OHOHTHI. OCOOEHHOCTH
CTpOEHUs U 00pa3a )KU3HU.

buoTtndeckue hakTopbl. Buibl OMOTHYECKUX B3aMMOJICHCTBHN: KOHKYPEHIINS, XUITHUYIECTBO,
cumb6u03 u ero popmel. [lapazutusm, koonepaiivs, MyTyalTu3M, KOMMEHCATTU3M
(kBapTHpaHTCTBO, HaxJIeOHUYECTBO). HeTpoduueckne B3auMoACHCTBUS (TOTUMYECKHE,
dopuueckue, padbpuyeckue). 3HaueHNE OUOTUIECKUX B3aUMOICHCTBUM SIS CYIIIECTBOBAHUS
OpPraHU3MOB B cpejie oouTanus. [[pHHIUIT KOHKYPEHTHOTO UCKITIOYCHHS

DKOJIOTHYECKHE XAPAKTCPUCTHUKHU ITOITYJIALNHA. HOHYJHIIII/ISI Kak Ouosiornyeckas cucreMa. Poib
HEOJTHOPOJHOCTH cpeibl, (PU3HuecKux 0aphepoB U OCOOCHHOCTEH OMOJIOTHHU BUIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOW CTPYKTYPHI OMyIsiiuii. OCHOBHBIE MTOKa3aTeIn
MOMYJISIIIAH:: YUCIIEHHOCTD, TUIOTHOCTh, BO3PACTHASI U TIOJIOBAs CTPYKTYPa, POKIAEMOCTB,
HPUPOCT, TEMII POCTa, CMEPTHOCTH, MUTPALIKSL.

DKkojoruyeckas CTpykTypa nomyssiiuu. OneHka YuciaeHHOCTH nonyisuuu. Jlunamuka
MONYJISILKY U €€ peryisauusa. buotnyecknii noTeHMan nonysinud. MoaennpoBaHue

JUHAMHKU NOMyJsinuu. Kpusble pocta YMCIeHHOCTH oMY IsIUuA. KpuBble BBKUBaHUS.
7.3 Perynsuust yuCIeHHOCTH NOMYISALUI: posib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCALINX OT

IJIOTHOCTH. DKOJOTHYSCKHUE CTPAaTCru BUJA0B (r— u K-CTpaTeFI/II/I).

[TonsiTre 06 sxoNmorMYeckoii Hutle Buaa. Mecrooburanue. MHOrOMepHas MOJIENb
skoJsiornyeckor Humu [x.M. Xatunncona. Pazmepsl akonornueckon Huu. [loreHunanbHas

" p€ajin30BaHHAsA HUIIIH.

Bua kak cucrema nomynsiuuid. Apeainbl BUAOB. BUIbI M UX )KU3HEHHBIE CTPATETUH.
3aKOHOMEPHOCTH MOBEAEHUS U MUTPALIAN )KUBOTHBIX. bHOJIOrnyeckrie HHBa3uM 4y>KepOIHBIX
BHUJIOB

CooOmiectBa oprann3MoB. buorieHos u ero crpykrypa. CBsi3u MKy OpraHu3Mamu B

7.4 OuoreHo3e. DxocucTeMa Kak oTkpbITas cucrema (A.Jlx. Tercnu). @yHKIMOHATIBHbBIE OJIOKU
OpPraHU3MOB B DKOCHUCTEME: MPOIYLIEHTHI, KOHCYMEHTSHI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetn. Abnorndeckue 0610ku 3xkocucteM. [10UBbI U UIIBI B SKOCUCTEMAX.
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KpyroBopoT BemiecTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE OKa3aTeNN 3KOcUCcTEMBL. buomacca u npoaykuus. DK0JIOTrHUECKHUE TMPaMUIbI
yuces, 0MoMacchl U SHEPIUH.

HampasiieHHbBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccHH. [lepBHYHbBIC U BTOPUYHBIE
CYKIICCCHH U MX MPUYMHBI. AHTPOITOTCHHBIC BO3JICHCTBHS Ha CyKieccuu. KimmmakcHoe
coo01ecTBo. bruopa3zHooOpasue U MoJHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTONYUBOCTH
COOOIIIECTB.

HpHpOZ[HBIe OKOCHCTCMBI. AHTpOHOl"CHHBIC OKOCHUCTEMBI. AFpOBKOCI/ICTeMa.
ArpoueHo3. Pazmuuns MCXKAY aHTPOIIOTCHHBIMHU U MIPUPOAHBIMU SKOCHCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas dopa u dayna.
CuHaHTpoOIM3a1us ropoJcKoil payHsl. buonorndyeckoe u x03sHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

B3aMMO/JICHCTBUI OPraHU3MOB B 9KOCHUCTEMAX.

HepeHoc OHEPIUU U BEHICCTB MEKAY CMCKHBIMU SKOCUCTCMAMU. VY CTOMYHBOCTD OpraHu3MoOB,

HOHy.HfIIII/If/'I 1 3KOCHUCTEM B YCIIOBUAX CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX BO3IICﬁCTBHfI

buocdepa — obnieruianerapHaas 000J109ka 3eMITH, Te CYIIECTBYET WIH CYIECTBOBAJIA )KU3Hb.
VYuenne B.W. Bepuanckoro o 6uocdepe. Obnactu 6uoceps u e€ coctan. JKuBoe BeIecTBo
6uocdeps! 1 ero pyHKIMH. 3aKOHOMEPHOCTH CyIllecTBOBaHUS Onochepsl. OcoOeHHOCTH
O6uocdeps! Kak ria00abHON 3KOCUCTEMBI. JlnHaMHUYeckoe paBHOBecUE B Grocdepe.
KpyroBopoTsI BelecTB 1 OMOreoXuMu4ecKre HUKIbI (yraepoaa, azota). PurMmuuHocts

7.5 aBiieHu# B 6uocdepe. 3oHanbHOCTH OMochepsl. [lonarue o buome. OcHOBHBIE OMOMBI CYIIH:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAaHHBI, ITYCTHIHH,

TPOIMUYCCKUEC JICCA, BBICOKOTOPbAI. KJ'II/IMaT, paCTI/ITeJIBHHﬁ Y )KMBOTHBIN MUD OHMOMOB CYyIH.

CrpykTypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKa UX PECYpPCHOT'0 MOTEHIMala U OnochepHbIX
byHKIMI

DKoJornyeckre KpU3Mchl U UX MpUYUHbL. Bo3elicTBue yenoseka Ha Onocdepy. 3arps3HeHue
BO3AYIIHOW cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEeHUE BOAHOM cpenbl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenue noussl. OXpaHa IOYBEHHBIX peCypcoB. MI3MeHeHne kimumara.

7.6 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEITHLHOTO U
YKUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIIBI OXpaHbl TPUPoIbl. KpacHbie kauru. Oco60o
oxpansiemble ipupoansie Tepputopun (OOIIT). boranndeckue cambl ¥ 300JI0THYECKHE
napku. OCHOBHbIE IPUHIIMITBI YCTOMYMBOTO PA3BUTHSI YEIIOBEUECTBA U IPUPOIBI.
PannonanbHOE MPUPOAONIONHE30BaHNE M COXPAaHEHHE OMOJIOTHYECKOT0 pasHoo0pa3us 3eMiun

[okymeHT co3aaH B anekTpoHHon chopme. Ne 105 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CrpaHuua 50 3 55. CTpanuua cosaaxa: 18.09.2025 13:00 =¥ TATAPCTAH



TEMATHYECKOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

buosnorns xak HayKa

JKuBrle cucTEMBI U UX
OpraHu3aIus

XUMHYECKUHN COCTaB U
CTPOEHUE KIIETKU

H(HSHCI[GSITGJ’IBHOCTL
KJICTKHU

PasmHoxeHUe 1
VHIUBUYAIbHOE
pa3BUTHE OPraHU3MOB

HacnencTBeHHOCTE U
N3MCHUYUBOCTH
OpraHU3MOB

BocnurareanHbIH
KOMIIOHEHT

DKOJIOTHYECKOE
BOCIUTAHHUE,
CIOCOOCTBYIOIIIEE
(hopMHUPOBAHHIO
JKOJIOTMYECKOU
KYJIBTYpBI,
OTBETCTBEHHOTO,
OepeXHOr0 OTHOILICHUS
K IpUpPO/IE,
OKpYXKarolen cpese.
TpynoBoe BoOCHUTaHHE,
OCHOBaHHOE Ha
BOCIIUTAHUH YBa)KCHUS
K TPYydy, TPYISIIUMCA,
pe3ynbTaTam Tpyna
(cBoero W JOpyrux
JroJei)
Ilennoctu
MO3HAHUS,
OpUEHTUPOBAaHHBIC  HA
MOJIyYEHHUE 3HaHUH,
KauyeCTBEHHOTO
o0pa3oBaHus ¢ y4€TOM
JTUYHOCTHBIX
MHTEPECOB.

Hay4HOT'O

[lennoctu
MIO3HAHUS,
OpUEHTUPOBAaHHBIE  Ha
MOJIyYEHHUE 3HaHUH,
KayeCTBEHHOIO
o0Opa3oBaHus ¢ y4€ToM
JUYHOCTHBIX
MUHTEPECOB.

Hay4HOI'O

Llennoctn
MMO3HAHUS,
OpPUEHTHPOBAHHBIE  Ha
MOJTYYEHHNE 3HaHH,
KaueCTBEHHOIO
o0Opa3oBaHus Cc Yy4€TOM
JUYHOCTHBIX
HUHTEPECOB.

HAy4HOTO

DKOJIOTHYECKOE
BOCIIUTaHHE,
CIocoOCTBYIOIIEE

JuaexkTpoHHbIe (HU(pPOBbHIE)

KoanuectBo
o0pa3oBaTe/ibHbIE PeCypChl

yacoB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7{41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6nmoreka [JOK
https://m.edsoo.ru/7{41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292
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(hopMHUPOBAHHIO
JKOJIOTUYECKOU
KYJIBTYDBI,
OTBETCTBEHHOTO,
OepeXHOr0 OTHOILIECHUS
K pUpo/IE,
OKpY>Kalolleu cpene.
Llennoctu HAy4YHOTO

IMO3HAHUS,
Cenekuys oprauuzmop. OPUCHTHPOBAHHBIC — Ha
7 OCHOBLL HOJIy4€EHHE 3uanmii, bubmuoreka [JOK 3
KQ4e€CTBEHHOTO https://m.edsoo.ru/7f41¢292
OnoTexHornoruu oOpa3oBaHus ¢ y4€TOM
JIMYHOCTHBIX
HWHTEPECOB.
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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https://m.edsoo.ru/7f41c292

11 KITACC

DJIEKTPOHHBIE
HaumenoBanue
Ne . (uudposbie)
pa3ieJioB H TeM BocnurareabHbli
n/n oOpa3oBaTe/ibHbIE Bcero
MPOrpamMMbl KOMIIOHEHT
pecypchl
OKOJIOTTYECKOE BOCIIUTAHUC,
criocoOcTBYytomee hoOpMHUPOBAHUIO
1 OBOJIIOLIMOHHAS SKOJIOTUYECKOMI KynsTypel, bubmuoreka [IOK 9
Oouosiorus OTBETCTBEHHOIO, Ooepexxnoro  https://m.edsoo.ru/7f41cc74
OTHOILIEHUS K MIpUpPO/IE,
OKpY’Karollen cpeze.
[lenHocTH Hay4YHOro TO3HAHUA,
Bo3HukHOBEHUE U
OPUEHTUPOBAHHBIE Ha IOJIyYEHUE
2 pa3BUTHE )KU3HU HA i . bubmorexa HOK 9
3HaHUI KaueCTBEHHOTO
’ N https://m.edsoo.ru/7f41cc74
3emie o0pa3oBaHUs c y4€ToM
JUYHOCTHBIX UHTEPECOB.
Tpynosoe BOCIIUTAHHUE,
OCHOBaHHOE€  Ha  BOCHUTaHUU
YBOXEHUS K TPYAY, TPYIALIIUMCA,
Opranusmsl 1 pesynbrataM Tpyaa (CBoero u
UX JIIOJIeH bubnmnoreka HOK
3 OKpY’KaroIast ApYT Acit) i 6
[lennoctn Hay4yHOro IO3HaHuUA,  https://m.edsoo.ru/7f41cc74
cpena
pel OPUEHTUPOBAHHBIC HA TOJYYCHHUE
3HaHUH, KaueCTBEHHOI'O
oOpa3oBaHUs c ya€ToM
JIMYHOCTHBIX UHTEPECOB.
DKOJIOTHYECKOE BOCITUTaHHUE,
CoobmmecTBa n criocoOcTBYytoiee hopMHUPOBAHUIO
4 S KOTOTHYCCKHC 9KOJIOTHYECKOM KynbTypbl,  bubinoreka [IOK 9
OTBETCTBEHHOIO, O6epexxnoro  https://m.edsoo.ru/7f41cc74
CHUCTEMBI
OTHOLLEHUS K MpUpPO/IE,
OKpY>Karollen cpene.
[lenHOCTH Hay4YHOTO TIO3HAHUA,
WEHTUPOBAHHBIE HAa MOJYYEHHU
5 Pe3epBHOE Bpems i ) menmorg DHoTmoTexa LIOK 2
3HaHUI Ka4eCTBEHHOTO
’ N https://m.edsoo.ru/7f41cc74
o0pa3oBaHUs c yu€ToM
JTUYHOCTHBIX HHTEPECOB.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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