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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UISl ONpeiesieHUs
MOIXO0J0B K (opMHUpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJICH, COJEpIKAHUSA,
pe3ynbTaToB 00ydeHUss U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKCHHS 00
o0IIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPETHETO
obmiero oobpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAYeHUWU B TO3HAHUM >KUBOM MPUPOJbI U OOECIEUYEHHH CYLIECTBOBAHUS UYEIOBEUYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil crparerun o0y4eHus,
BOCIIUTAHUS ¥ PAa3BUTUS OOYyYarOMIMXCS CpeacTBaMu ydeOHOro Tmpenmera «buonorusy,
onpezenseT o0sg3aTeNbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 0
paszienaM U TemaMm, PEKOMEHIYEeMYIO MOCIIeI0BATEIbHOCTh M3YUYEHHUs Y4eOHOro marepuaia ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJarONIIXCS.

B mnporpamme mo OHOJOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METAINpPEJAMETHBIM U MPEAMETHBIM pe3yJibTaraM 00yueHus B (OPMHUPOBAHUU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON IE€ATEIbHOCTH/yUeOHBIX AEUCTBUI 00yUarOUXcs Mo
OCBOCHHIO COJICPKAHUS OMOJIOrMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30BbIif YpOBEHb) peaiv30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B HW3y4Ye€HUHM Owuojoruu, Onarojgapss 4YemMy B HEH NpoCMaTpUBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, IIEHHOCTHBIX OpPUEHTAIMK  JUYHOCTH, HKOJOTUYECKOTO  MBIIIJICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHWUI O CTPOEHUH KUBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B TMporpaMMe IO OWOJOTHH YACJICHO BHHMAaHUE WCIIOIB30BAHUIO TOIYYECHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIsl PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJICJACTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIe MPHUPOAHOM cpele,
aHaJM3a BIMSHUS XO3AWCTBEHHOW JESITEIHPHOCTH YEJIOBEKa HAa COCTOSHHE NPUPOAHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICEHHE BHHUMAHMS K MPUKIATHON HAMpPaBIEHHOCTH Y4eOHOTO
npeameta «buoNorus» MPOJUKTOBAHO HEOOXOJIMMOCTHIO OOECTICUCHMs YCIIOBHM ISl peleHUs
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMHupoBaHKEe y OOYyYArOUIUXCS CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHHSM JTMHAMHYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «BUOJIOT US1»

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHsS 3aHMMaeT BaxxHoe MecTo. OnHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAyYHOW KapTHHE MHpA,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHW3aIlMl W DBOJIIONHH, CO3MaéT YCIOBHS JUISA: IO3HAHUS 3aKOHOB JKHUBOH IMPHUPOJIH,
dbopmupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0€30mMacHOro obpasa
KU3HU, SKOJOTUYCCKOIoO MbBIIIJICHU, HIEHHOCTHOI'O OTHOIICHUA K SKUBOU Ipupoac U 4CJIOBEKY.

Bonpimoe 3HaueHwe OWONOTHS UMEET TaKXkKe s PEIICHUs BOCIUTATENbHBIX H
Pa3BUBAIOIINX 3aJ71a4 CPEAHETO OOIIEero o0pa3oBaHus, CONMAIM3AIMN oOydJarommxcs. M3yuenue
6uosorun obecrnieunBaeT yCIIOBUS TUIs (hopMupoBaHHUS WHTEIJICKTYalbHBIX,
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KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYpBI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSAMH U3 JIPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpadguu. HazBaHHbIE MONI0KEHUS O NTpelHA3HAYeHUH Y4eOHOro
npeamera «buonmorus» COCTaBWIM OCHOBY Ui OIpEICNICHUS MOJIXOAOB K OTOOpYy H
CTPYKTYPHUPOBAHUIO €T0 COJIEPyKaHUs, IPEACTABICHHOr0 B IIpOrpaMMe o OHOJIOTHH.

OT160p conepxkanus yueOHOro npenmera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3ULUH KYJIBTYpOCOOOPa3HOro MOAX0Ja, B COOTBETCTBUM C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC 151 (POPMUPOBAHMS OOIIEH KyJIbTYpBhI, ONPEACISIOImne
a/IeKBaTHOE IIOBEJCHUE YEJIOBEKa B OKpY’KaloLled NpUpOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUcTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEp)KaHUs, KOTOpble CIIy>)KaT OCHOBOM i (OPMHPOBAHUSA
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aK OHMOJI0IHYECKOI0 00pa30BaHMsL.

CrpykTypupoBaHHE COJCpKaHUs y4yeOHOro MaTepuasia B TpOrpaMMe IO OHOJIOTUH
OCYILECTBJICHO C Y4ETOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUH 00 OTIMYUTENIBHBIX OCOOEHHOCTSIX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3aluy M 3BOJIOLNMU. B COOTBETCTBUMM € 3THM B
CTPYKType yueOHoro mpenmera «buosorus» BblJielIeHbl CIEAyIOIIUE COIepKaTeIbHbIe JIUHUU:
«buonorus kak Hayka. Meroabl Hay4yHOro mo3HaHus», «Kierka kak OHosoruyeckas CUCTEMay,
«OpranusMm kak Ouosnoruyeckas cucteMa», «CucrteMa U MHOroo0pasue OpraHu4eckoro MUpay,
«OBOJIIOLIMS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTIY.

HEJHN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «BUOJIOI'US»

Llenp u3ydenust ydyebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JalOIUMHUCSA 3HAHUAMU O CTPYKTYPHO-(QDYHKIIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUHN UCIOB30BaTh 9TU 3HAHMS JJIsi TPAMOTHBIX JCHCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOW MPUPOJIBI M PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus»y Ha 06a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMUX 3a1ayu:

OCBOEHHE OOyYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYEHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaX, CIy>KalluX OCHOBOW st (POPMUPOBAHUS
MPEJCTABIIEHUNA O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O METOAaX HAy4HOro II03HaHWI,
CTPOCHHHM, MHOTO00OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHSI OpTraHHU3allvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHKe y OOYyYarOmUXCsl MO3HABATEIbHBIX, MHTEIIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTsIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3TJISIJIOB,
UJIEW U MOJIXOJ0B K U3YUYECHHIO JKUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALNY;

CTaHOBJIEHHE Yy O0OydJaromuxcsi oOIe KyIbTyphl, (DYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHWBATH SBIICHUS OKPYIKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBaHUU 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHKe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HaHUM B NPAKTUYECKON JAEATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTHUM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOT U

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISl TIOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCTIEACTBHI CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKpYXKAlomlel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOJIOICHUE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS.  00sI3aTEIbHBIM yUEOHBIM TPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC TPEIMETHIY.

MECTO YYEBHOI'O IIPE/IMETA «BUOJIOT'US1» B YYEBHOM IIJTAHE

Jlis n3ydyeHusi Ouosiorny Ha 6a30BOM YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs OTBOIAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponbp Ouonoruu B
(GopMHPOBaHNU COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeToap! o3HaHUS )KUBOM MPUPOABI (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJaccu(uKanus, MOIeJIMPOBAaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOAbI TO3HAHUS KUBOW TPUPOIBIY.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

[Tpaktueckass pabora Ne 1. «lcnonb3oBaHuEe pa3iaMUHBIX METOAOB IPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTIauume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIH,  MONYJIALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OpraHU3alMU KHUBON
IIPUPOJBDY.

O6opynoBanue: moaens Mosekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABI M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHknu 6EIKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MOHOCAXapH/ il (TJII0KO3a, pubo3a U J1e30KCHpr003a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJIoao3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Goconunuasl, crepounbl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkumu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OENKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un ¢dynkuuun PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kierke. Kilerounass Teopus — nmpUMep B3aWUMOJCHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHUS KIIETKH.



Knerka kak nenoctHas xuBasi cuctema. OOmiue nmpu3Haky KIETOK: 3aMKHYTasl Hapy KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHMH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, mmzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTUI.
Buner minactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBIA IEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMHN OPraHonI0B KIETKH. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTKH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KUBOU IPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKkapruoTUIeCcKon
KJIeTKN», «CTpoeHue MKUBOTHOU KieTkn», «CTpoeHHe pacTUTENbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOoeHUE Apa KIETKNY, « Y TIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHE PAdOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK DPACTECHHWH, >KUBOTHBIX M
OaxTepuii oI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. JKusHenessTeIbHOCTh KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWISANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Ponb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTabosn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbiif. Ponb depmeHToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakiuu ¢oTrocuHTe3a.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a IS KU3HH Ha 3emiie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a /I KU3HHM Ha
3emie.

DHepreTuyecknii oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIIEHHWE, WIM  KJIETOYHOE  JibIXxaHWe. OKHUCIUTENIBbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYEeCKON HH(popMaIu B KieTke. ['eHeTuYecKuid KoJ U ero CBONCTBa. TpaHCKpHUIIIHS —



MatpuuHblii cuate3 PHK. Tpancnsiusa — 6uocunTe3 Oenka. Dramnbl Tpancaanun. Koguposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Heknerounsie QopMbl ku3HM — BHUpYChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoepuITa YeIoBeKa

(BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPHUNIMS, peBepTa3a M HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIMA.
JleMoHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«DHepreTrnueckuii oomMen», «Xmnopormiact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHeTmueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHbIM 1wk Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHE KIETKN», Mojieb cTpykTypsl JIHK.

Tema S. PazMHoOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounsli 1uki, wiaM KU3HEHHBIM IuKka kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permnmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOWIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrosioe H 1ojioBoe. Bunabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJIeHHe HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TosoBO€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIpomecchsl, nmpoucxondmmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbIC U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [looBBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CnepMaro30uj,
AIEeKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANBbHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPUOHAIIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHUE, TacTPyIsIus,
opranorenes. [loctamOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: TPSIMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHunii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IBETKOBBIX pacTeHui», «BereratnBHOE€ pa3MHOXKEHHE pacTeHU», «JlelleHne KIeTKn
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD, «KIeTOUHBIN UK,
«Pemmukanus JJHK», «Murosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNloBeKa», «OCHOBHBIE CTa I OHTOTEHE3a).



OOGopynoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrepMaTo30ubl MIICKOTTHUTAIOMIETOY,
«Slinexnerka mekonuTarouiero», «KapuokuHes B KJI€TKax KOpeIIKa JyKay», MarHUTHas
MoeNb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoil XpOMOCOMBL.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadOThI:

JlaGopaTtopnas pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIPEnapaTax.

JlaGopatopnass pabora Ne 4. «M3ydeHwe CTPOCHHs TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuThs reHeTHMKH. Posib OHTONOrMM U
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETUKH. BKI1a pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHUKH (THOPUIOJOTHUYECKHM, LHMTOT€HETUYECKUH, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcCJE€AOBaHWS  INPU3HAKOB, YycTaHoBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JIOMUHUPOBAHUA. 3aKOH paclleryieHus Mpu3HakoB. [umore3a uucToThl ramer. l[losHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpugHoe  CKpelMBaHWE. 3aKOH HE3aBHCHMMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uTOoreHeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIMBAaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue cuenyieHysi TeHOB B pe3yjibTaTe KPOCCHHIOBEpa.

XpoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThI.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie oOpraHu3Mbl. HacnmemoBaHue TpPH3HAKOB, CIEIUICHHBIX C
TIOJIOM.

N3menunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIICICTBEHHAS M HAcJIeACTBeHHas. Posib cpesbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanuvonsslil psa u BapuanvoHHas kpuas. Hopma peaknuum npusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE PU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, niim TeHOTHUIIMYECKasi, M3MEHIMBOCTh. KOMOMHATUBHAS M3MEHUYHBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
n3MeHYNBOCTh. Kiaccudukanus myTtamuii: reHHbIE, XpOMOCOMHBIE, T€eHOMHBIE. YacTtoTa u
NPUYMHBI MyTanuii. MyTtareHHble (GakTopbl. 3aKOH TOMOJIOTHUECKUX DPSIIOB B HACIEACTBEHHOMN
n3menurnpocty H. Y. BaBuiona.

BresiaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTUYeCKui, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKHH, MOJIEKYJISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpEACICHHEe TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHHME,
TeHOTUIIMPOBaHUE, B TOoM uucie ¢ momorpio [I1[P-ananusza. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HH C  HACIEACTBEHHOM  MPEApacronoKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a KW3HHU, JUATHOCTUKH, MPOMOUIAKTHKNA U JICYCHUSI TEHETUYECKUX
Oone3neil. MeaMKO-TeHETHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHHI YeTTOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumocgees-
Pecosckuii, H. 1. BaBuios.



Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«lurubpuanoe ckpeuBanue», «LuTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3auMoaencTBie ajielIbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunel dYenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocTh», «MonudukanrmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmukanuu «MonoruOpunHoe ckpemuBanue», «HemonHoe
JOMHHHUPOBaHHUEY», «Jurmbpuanoe ckpemmBanue», «llepekpEcT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jposoduna» (Hopma, mytanuu Gopmbl KPbUILEB U OKpPAcKu Tela), repdbapuit
«I"0poX IOCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

Jlaboparopuas pabota Ne 5. «3ydyeHne pe3ysbTaTOB MOHOTUOPUTHOTO U AUTHOPUITHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENIapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTammid y JApo30GWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U IpoLecc. 3apoKIeHUe CeleKInu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIACHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
MIPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MacCcoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
Uucras nuHusa. CkpemmuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm TruUOpUIHAS CHIIA.
HepoactBennoe ckpemmuBanue — ayTOpuaunr. OtnanénHas rubpuauzanus U e€ yCrexw.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4Y€HUE TMOJIUIUIOWJI0B. JIOCTHIKEHMs CEeNEeKUUU PaCTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHepHs. ITanbl CO3JAHUS
pexomOunantHoit JIHK u Tpancrensnsix opranusmoB. Kierounas wunxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBbHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHHe BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuupl u cxembl: Kapta «lleHTpBI TPOMCXOXKIECHHS W MHOT000pasvs KYJIbTYPHBIX
pacteHuit», «llopoabl ToMamIHUX KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWanoBay, «llomummongus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
T€HOB, XpPOMOCOM).

O6opynoBaHue: MYJISDKU TJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KyIBTYPHBIX COPTOB
pactenui, repoapuii « CebCKOX03SICTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYeCKHue padoThl:

Oxckypcusi «OCHOBHBIE METOJBI M JOCTIIKEHUS CEJEKIIMA PACTCHWH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B TEILTUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».
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11 KUIIACC

Tema 1. IBosnronMoOHHAsA 0HOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJI0ruu. BivsiHue 3BONMIOLIMOHHON TeOpUH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAyK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: IOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, IIepexoHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyUsl dMOPHUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIoKymme Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpENes€HHAas H3MEHYMBOCTh, OOpb0a 3a CyIlIEeCTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tonynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxymue cuibl ((hakTophl) HBOIIONUN BUAOB B NMpHpoJe. MyTallMOHHBIA MPOLECC U
KOMOMHATUBHAs M3MEHUYMBOCThb. IlomynsuuoHHble BONHBI W Jpeid reHoB. M3zomsauus u
MUTpaLus.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bomonuu. PopMbl eCcTeCTBEHHOTIO
otbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BotoLuH. [Ipumepsl npucnocoOnenuit
y Opraau3mMoB. ApoMOp(}HO3bI U HIMOAATITAIH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

MakposBomonus. @opMbl 3BOIIOIMK: (hUIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[IpoucxoxneHne  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuupl u cxembl: «Pa3BUTHE OpraHWyeckoro wMupa Ha 3emiie», «3apoJbIlIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy, «®DopMbl OOppOBI 3a CYIIECTBOBaHHEY,
«EctectBeHnbiii  oTOOp», «MHOrOo0oOpasue CcopToB pacTeHui», «MHoroobpasue Mmopos
YKUBOTHBIXY, «JTonmynsumy, «MyTarmonHas U3MEHYUBOCTDY, «Apomopdho3bD»,
«nnoanantanun», «OOmas aerenepanus», «JIBmwkymmue cunbl sBomonum», «Kapra-cxema
mapmipyTta mytemectBus Y. JlapBuna», «bopsba 3a cymiectBoBaHue», «[Iprcmoco0i1eHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bug0o0pa3zoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3TUYHBIMU TUTIAMH OKPACKH, HA0OP TUIOO0B U
CEMSIH, KOJUIECKIIUA «HpI/IMepI)I 3allIUTHBIX HpHCHOCO6HeHHﬁ Y XUBOTHEIX», MOACIIb «OCHOBHEBIE
HATPaBIIEHUS IBOIIOLUNY», 00bEMHAs MoJIeb «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckass kapra wmmupa, Koiekuus «DOpMbI COXpPaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpoMocom», BIaKHBIE MpemnapaThl
«Pa3Butne Hacekomoro», «Pa3Butme mnsarymkw», wmukponpenapar «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.
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JlaGopatopnass pabGora Ne 2. «OmnmcaHue NPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEJILHOTO XapaKTEPa.

Tema 2. Bo3HUKHOBeHME U PA3BUTHE )KU3HU HA 3emuie.

JonayuHble MpEACTABICHUS O 3apOXIACHUU >XKW3HU. HayuHble rUnote3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abHoreHe3 M IMaHCIepMus. XUMUYecKas 3BONIONUS. AOHUOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJiron. HavdanbHble 3Tanpl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopmMupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKICTKU. [IepBhIe KISTKU U HX
3BoItOLHSL. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIrAHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaM U nepuoaaMm. Karapxei. Apxeiickas u
npoTepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUNA, OpPIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KiIuMara M IeoJIOTMYECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PACTHTEILHOTO M XHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. l[losBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBbIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)keHue 3BOoJoLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIbl OPraHU3MOB.

OBoironusl 4elnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBieHU O
MIPOUCXOKICHUH YesloBeKa. MeTo1bl u3yueHus: antponorene3a. Cxo/ICcTBa M pa3andMs YeJIOBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUIl TpyZa, MBILIUICHUE,
peub.

OcHOBHbBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEeK yMelblid,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenoek pasymHbld. Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYyIIECTBOBAHUS, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpanoujHas  (9KBaTOpUAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MNPUCTIOCOOJIEHHOCTH TMPEJACTaBUTENEH YeNOBEYECKMX pac K YCJIOBUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapusn, C. Munnep, I'. FOpu, Y. [lapsun.

Tabmuupl u cxembl: «Bo3nukHoBeHue CoHEYHON cHUCTEeMbI», «Pa3BuTHE OpraHMuecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kineTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeEMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeloBeKa U YelOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAaXOJ0K
MPEKOB COBPEMEHHOI0 4YenoBeKa», «J/[peBHeitmme moam», «/peBrue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UeoBeuecKre pachh».

O6GopynoBanue: wmymsku — «l[Ipoucxoxaenne dyemoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIM U300pakKeHHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIEphl, pyomsia, ckpediia), TeoXpOoHOJIOTHYECKass TabynIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMbIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl:

[TpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U )KHUBOTHBHIX B
KOJUTEKIIHASX).

DKCKypcusi «BOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbINH WU
KpaeBeIUeCKH My3€eil).
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Tema 3. Opranusmbl U OKpY:KaloLias cpeaa.

OKonorusg Kak Hayka. 3ajayd M paszfesibl  JKOJOTHMH. MeTOoAbl HKOJIOTHYECKUX
UCCIIEIOBaHUH. DKOJIOTNYEeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHMW3MOB:  BOJHAas,  HAa3€MHO-BO3IYIIHAs,  I[OYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxkonorudeckue ¢akropel. Knaccudukarnus sKonormueckux (HakTopoB: abOHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SIKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AbGuortnueckue  (aKTOpHl:  CBET, TEMIEparypa, BIAKHOCTh.  (DOTONEPHOAM3M.
[TpucnocoOieHns oOpraHu3MoB K JeHCTBUIO aOMOTUYECKHX (paKTOPOB. bruosoruueckue puTMsl.

buotnueckne  Qakroppl. Buasl  OMOTHUECKMX  B3aMMOJACHCTBHA:  KOHKYpPEHIIHS,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapazutusm, kooneparus, MyTyaju3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKU MNOMysauu. OCHOBHBIE I10KA3aTead MOMYJIALHUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJISILUU U €€ peryJisiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynse, 3. ['ekkens.

TabGmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TOMYJIALUU
uHOy30pun-Tyhenbkm», «llumensie nenmny.

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
o0UTaHUN.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[1oxcuér mIOTHOCTH MOMYJISAIMA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuoneHo3.  CTpykTypsl  OHolLieHO3a:  BHJOBas,
NPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstue 00 3kocucreMe U OMOreoleHO3E.
@OyHKUMOHANIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHUCTEMBI: OHOMacca,
OPOAYKIMS. DKOJOTMYECKHE MNHUpaMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03sICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycrondmBOCTH dKocucTteM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepuanckoro o Ouocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
Xusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OMocgepbl Kak IiI00aJbHOW IKOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YIriiepoaa, a3zoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHus B onocdepe. [1odbansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.
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CocymecTBoBaHue IpUpoObl U YenoBeuecTBa. CoxpaHeHne 6Mopa3HOO0pa3us Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBA PALIMOHATIBLHOTO YIPABICHUS MPUPOJHBIMH PECypcaMH U UX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[lumeBbie nenu», «bHOIEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobuiectBay, «llemn mnuranusy, «OKkosnorudeckas nupamuga», «buochepa u yenoBex»,
«JKocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «DKOCUCTEMa XBOWHOro Jieca», «buoueHos
BOlOéMAy, «ArpoueHo3», «lIpuMepHble aHTPONOrEHHBIE BO3JIEHCTBUS Ha IMPUPOLY»,
«BakHelue MCTOYHMKU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «lloyBa — BakHeHInas
coctapisomas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBelii 3¢ dexT», «PakTopsl
PaIMoaKTUBHOTO 3arpsi3HeHUs1 Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBHIN 3kpaH Onochepr», «KpyroBopor yriepoma B Ouochepey,
«Kpyrosopor azora B IpUpoOIE».

Ob6opynoBanue: MOJIEJIb-aNIIINKALUS «Tunnynsie OMOILICHO3bD», repOapuii
«PactutenpHpie  cooOmiecTBay, Kouiekiuu — «buonenos», «Bpeautenn = BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYyJIbTYyp», TepOapud M KOJUIEKIMHM pacTeHUl U  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpyIliaM ogHoro Buaa, Kpacnas kaura Poccuiickoin
Denepanun, N300pakeHHsI OXpaHIEMbIX BHJIOB PACTEHUI U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA TMPOI'PAMMBI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30BAHUA

Cormacho ®I'OC COOQO, ycranaBnuBaroTcsi TpeOOBaHUSA K pe3yjibTaTaM OCBOCHUS
00YYaloUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pPE3YyJIbTATOB OCBOEHHUS npeamera «bHOJIOrus» BBIAEIEHBI
CICIYIOIINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHUMCKOM  TpayKIaHCKOH
WUJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACICHUIO,
HaJM4Yhe MOTHUBAlMM K OOYYCHHIO OWOJIOTHH, IICJICHANPABIECHHOE pa3BUTHE BHYTPEHHUX
yOXKIEHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYarolIMXCsl PYKOBOACTBOBATHCA B
CBOCH  JECATEIBbHOCTH  II€EHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, MPUCYLIIMMH  CHUCTEME
OMOJIOTHYECKOro 00pa30BaHUs, HAIWYUE OSKOJOTHYECKOIO0 IIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD KU3HCHHBIC IJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS IpeameTa «buoNorus» JOCTUrarTCs B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMU B
0011eCTBE MpPaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOILIECCaM CaMOMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHUS K 3aKOHY W MPABOMOPSAKY, YEJOBEKY TpyAa M CTAPLIEMY IMOKOJIEHUIO, B3aUMHOIO
YBOXKCHHS, OCPEeKHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUAIM
MHOT'OHAlIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKaroIen cpee.

JlugHOCTHBIE PEe3yJIbTaThl OCBOCHUS YueOHOTo mpeameTra «bruosiorusy TOJKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH O0YYaroIIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JINYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEeHUE KU3HEHHOTO OMbITA M OMNbITa ACATEIBHOCTH B IMPOLECCE PEATH3ANNU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBbHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 00IIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOA3aHHOCTEH, yBaXKeHHE 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pENIeHNHN YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICCTBUS JIIOJICH C Pa3HBIMU yOKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
[I03HABATEJIbHBIX M HCCIENOBATEIbCKUX 3aJlad, YBAXXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO CONEPKAHUS,

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:
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c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PomuMHON, TrOpAocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYPY, IPOILIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HACIEAMI0 U NaMATHUKAM [PUPOJBL,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJI0TUH, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTbH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCThH OLICHMBATh CUTYallMI0 M IPUHHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHKE JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTONYNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ICHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (GOPMHPOBAHHUA  KYJbTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYH s :

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0OfIeHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (¢u3NyYecKas aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJEHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS alIKOTOJId,
HApKOTHUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOTMUYECKOHN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
NeSITeNIbHOCTD;

HMHTEpEC K pa3muyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KU3HH,

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOLIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOILEH CPeIbl;

OCO3HaHHUE T1100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;
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CIOCOOHOCTH MCIIONIB30BaTh MpUOOpEeTaeMble TPU M3yYCHUH OWOJIOTUU 3HAHHS M YMCHHS
IpU PEIIeHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHCHHE PaBHOBECHUS B JKOCHCTEMaXx,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHBHOE HEIPUATHE JEHCTBHM, NMPHHOCAIIUX BpEI OKPYKAIOIIEH NMPUPOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHs PYKOBOJICTBOBAThCS HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKON JeATEILHOCTH SKOJIOTHUECKOM HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKu U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroIleM
MHpE Kak O €OUHCTBE MPUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH Mpo0IeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YPOBHSI Pa3BUTHUS MEIULMHBI, CO3JAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbIe MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MOUCKA MyTEH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHUECKUX MPOo0JieM 1 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIEJNSX TMOBBIIMICHUS OO0IIeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU U3y4eHUN OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB ITO3HAHMS, HCIOJb3YyEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS [JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4YHbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHYECKHE 3HAHHS s pelleHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEITbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJTYYEHUIO HOBBIX 3HAHWK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertarnpenMeTHbIe pe3yibTaThl OCBOEGHHUS yueOHOro mpeamera «buonorusy BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MexXmpeMeTHbIE) OOILIeHayYHbIe TOHATHS, OTPAXKAIOLIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, TpOIIeCcC, CHCTEeMa, HAayuHbId (DaKkT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHNe, W3MEpEHHe, SKCIEPUMEHT U APYTUX), YHUBEpCalbHbIE
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y4yeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISITUBHBIE), 00CCIICUHBAIOIINE
dbopMupoBaHre (PYHKIIHOHAIHHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIUH OOYYaroIIuXxcs,
CIIOCOOHOCTh o0y4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B II03HABATEIHHOU U
COLIMAJILHOM MPaKTHKE.

MeranpeaMeTHble Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEILHBIMH 1€HCTBUSIMMU:

1) 6a30Bble JJornYecKue AeHcTBUS:

CaMOCTOSITENILHO (DOPMYIHpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHUUKaAIMU, OOOOIICHHs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICATH KX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMU MOHITHSIMH);

OTIpEeAeNATh LEeNH JAeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThI JACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTHMYECKHUE TOHSITHUSI JUIsi OObsACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCIOBHSIX pPEaJbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIe HCCIeN0BaTEIbCKIE 1eHCTBUA:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOUW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalMsX, B TOM YHWCIE MPU
CO3IaHUH YYCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBINA THI MBIIIJICHUS, BIaJAeTh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
TOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CHTYaITHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYEHHBIE B XOJE pEHICHHS 3aJadd  pPe3yJbTaThl, KPHUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBIHN OITBIT,

OCYIIECTBIISATh IEJICHANIPABICHHBIN MOUCK MEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHATIBHYIO Cpey;
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yMETh NEPEHOCUTh 3HAHMWA B  IIO3HABATEIBHYI0 M  IPAKTHYECKYl0  00JacTu
KU3HEJEATEIHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloII1e allbTePHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMYHBIX MCTOYHUKAX HMH(pOpManuu (TEKCTe ydyeOHOro mnocoodus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHbIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUMBOCTD;

(GopMyIMpOBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U O0TOOpe
O6uonornyeckoit nHMGopMaIK, He0OXOIUMOM /IS BHIIOTHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY IHpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOC);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeAcTBa INpH paboTe ¢ OHOIOrHYEecKOMH
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABaHUS M 3alIMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJiajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBHSIMU:

1) o0menue:

OCYILECTBIIATh KOMMYHHMKAIIUU BO Bcex cepax KM3HM, aKTUBHO y4acTBOBAThb B JUAJIOre
WIM JUCKYCCUM IO CYLIECTBY 00CykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINOJHEHMSI NIPEUIaraéMod 3aJadd, Yy4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(PIUKTHBIX CUTyallui, YMETh CMT4aTh KOH(QIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcOOaMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyJIHpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON W MHIUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTHYECKO MpoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOEHCTBYS IPHU peLIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pPACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIMU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
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OCYLIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHTyalusX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAaHUS [UI BBIABICHHMA NpoOJIeM M UX pELIeHHUA B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUHN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKaxX II0 OTHOLICHHUIO K >KMBOW IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKPYXKaroUIMX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATENBbHOM [JESATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupATh paMKH y4eOHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEIIIOYTEHHUI;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO IIMPOKOH 3pYIUIMH B Pa3HbIX 00JacTAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEIICHIS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo Guonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorusy HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHWM, BHJIBI
ACATCIIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHUA W INPHUMCHCHHIO 3HAaHUU B Pa3IMYIHBIX y‘—Ie6HI)IX
CUTyallusiX, a TakKe B pEaTbHBIX >KU3HEHHBIX CUTYyallMsX, CBS3aHHBIX C Owojorueil. B
mnmporpamMme nNpeaAMETHBIC PE3YJIbTATEI IPCACTABJICHBI 110 roaaM O6y‘-IeHI/I$[.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUs
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHHOHaﬂBHOﬁ TPaMOTHOCTH Y€JIOBCKA AJIA PCIICHHA )XKU3HCHHBIX 3a/1a4,

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTUYECKMX TEPMHUHOB U TIOHATHMN: KHU3HB, KJIETKa,
opranu3M, Mera0osm3M (0OMEH BEMIECTB M NPEBpAIllCHHEe JHEPTHH), TOMEOCTa3

20



(camoperynsanusi), ypOBHEBas  OpraHu3alMs KHBBIX CHUCTEM, CaMOBOCIPOM3BEAECHHUE
(penpoayKuus), HacJIE€CTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJOIMYECKUE TeOopuu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHasl JI0TMa MOJEKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yueHus (0 LeHTpax MHOI00Opasus U MPOMCXOXKACHUS KyJIbTypHbIX pacteHui H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIa/IeTh METOJaMM Hay4HOTO NO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE JA€JaTh BIBOJbI HA OCHOBAaHUM IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, Mei03a, OIJIOJIOTBOPEHUS, PA3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHSA
opranusma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCTIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYy)Karolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
HPUPOIONOIIB30BAHUS;

yYMEHHE pellaTh 3JeMEHTapHbleé TIE€HETHYEeCKHe 3aJayd Ha MOHO- M JAUTHOpHIIHOE
CKpEIIMBaHKE, CIEIUICHHOE HACJEJOBAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJicKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOPHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0OBaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPNPETHPOBaTh HMH(OpPMALMIO OHOJIOTrHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBIOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUK, HAyYHO-TIONYJIIPHbIE MaTepUabl), ITUUECKHUE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmetHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISAIIMS,
reHooHJ, SBONIONMS, JBWXKYIIUME CHIbl ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa3OBaHHE, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIICHTHI, IIENH MUTaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHUE Wu3laratb Ouonorndyeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHS DBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, yepenoBanus IiIaBHBIX HampaBieHMH M nyTeil sBomouuu A. H. CeBeprosa, ydyeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BNaJIeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMUH, OpraHu3anus ¢ MpOBeAeHHE OHOJIOrHYeCKOro
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JKCIIEPUMEHTA, BBIIBW)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIECTyEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHME JI€JIaTh BBIBOIbI HA OCHOBAHUU II0JyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0OBbEKTOB: BUJIOB,
HOMYJIAUUHM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOLEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBbl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHMOr€OXMMUYECKHUX LUKIOB B
ouocdepe;

YMEHHE NPUMEHATh IMOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/10pOBbS OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJCHHUS B OKPYXAOIIEH NPUPONHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
MCIIOJIb30BaHUs JOCTUKECHUN COBPEMEHHOU ouosoruu I paloOHaIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIIATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTeMax (I[eMy MUTAHUS );

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPaKTUYECKUue paboThl, COONIIOIATh MpaBuia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pyI0BAaHHEM;

YMEHUE KPUTHUYECKH OLIEHUBAaThb U WHTEPHPETHUPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJAOHAYUYHbIE€ 3HAHUS U3 PA3JIMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMHGOpMalMM, HAayYHO-IOMYJIIPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIeHUs, 0000Imas
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
HanMeHoBaHMe pa3/iesioB U TeM udpoBbie
Ne i/ Y —— pasi Beero Kontpoabubie IIpakTuueckue f:é p?:f oBAaT eJ)IbHH e
padoThbI padoThI pecypes
bubnuorex K
! bronorus kax Hayka 2 0-5 httgfz//?n.eeii(.)m/7f41c292
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
4 JKuzHeaesaTenbHOCTh KIETKH 6 https://m.edscl)_}).ru/7f41c292
5 Pa3smHOXeHue 1 HHANBUAYATbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPTaHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE M1 UBMEHUYNBOCTD ] 15 bubmmoteka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4
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11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3jaeioB H TeM udpoBbie
Ne i/ EpOrPAMMEI pa Beero Kontpoabubie IIpakTuueckue f)lépg)f OBAT e.J)'ILHLI e
padoThI padoThI pecype
Bbubnuoreka LIOK
I JsomonpEoRHas GHonoras ? I https://m.edsci.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6muotexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXKaroias cpeaa 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 Bubmzorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

ChopMUpOBaHHOCTh 3HAHUH O MECT€ W POJM OMOJOTMU B CHUCTEME
HAY4YHOT'O 3HAHHsI €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCHMCKHX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosiornu; (QYHKIMOHAIBLHOW TPAMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS
KU3HEHHBIX 337124

YMeHHe pacKkpbiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHM: KHU3HB, KIIETKA, OpraHu3M; MeTaboin3M (0OMEH BELIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIus),
HAaCJEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE

YMenue uznaratb OMOJIOrHYECKUe TeOpUr (KJIETOYHAsi, XpPOMOCOMHAS,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IIEHTpaxX MHOrooOpasus M MPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.J. BaBunoBa), onpeaensaTs rpaHuIbl KX TPUMEHUMOCTH K
JKUBBIM CUCTEMAM

YMmenue BJIaACTb MCTOAAaMM HAYYHOI'0 IIO3HAHUA B Oouoioruu
(Ha6J’IIO,I[eHI/Ie W OIHUCAHUC XUBBIX CHCTCM, IIPOLCCCOB H HBHGHHﬁ;
opraHu3anusi n IIPOBCACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBHKCHHEC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHXTHﬁ, Teopnﬁ N 3aKOHOB; YMCHHUC
ACJIaTh BBIBOJAbI HAa OCHOBAHUU IOJTYYCHHBIX peBynLTaTOB)

YMeHue BBIJENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKapuoOT W OYKApUOT, OAHOKJICTOYHBIX HW  MHOTOKJICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IPOLIECCOB OOMEHa  BEIIECTB U
MpeBpalleHysl PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO W
JHEepreTM4eckoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHA
opraHusMa (OHTOT€He3)

YMeHue [NpUMEHSATh TOJy4YeHHbIE 3HAaHUS IS OOBSICHEHUS
OHMOJOrMYECKHUX MPOILIECCOB U SIBJICHUM, A MPUHATHS MPAKTHUYECKUX
pelIeHHii B MOBCeTHEBHON KHU3HH B LIEJsIX oOecrieueHust 0€30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
IPaMOTHOTO  TIOBEJIEHUS B  OKPYJKAIOLIEH MPUPOAHOM  Cpenc;
MMOHUMaHHe HE00XO0IMMOCTH MCIIOJIb30BaHUS JIOCTHKEHU I
COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTMH Uil PalMOHAIBHOTO
MIPUPOIONOIB30BaAHUS

YMeHue pemiatb 3J€MEHTapHble T€HETUYECKHE 3aJlayd Ha MOHO- U
TUTUOPUIIHOE CKpEeIIMBaHUE, CIEIUICHHOE HaClleJJOBaHHUE; COCTABIATH
CXeMbl ~ MOHOTHOPHMJIHOTO  CKpEIIMBaHUS Il TMPEeJCKa3aHus
HACJICIOBAHUS IPU3HAKOB Y OPraHU3MOB
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YMeHue BBIONHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
cobOmrolaTh TmpaBWjia TpU padoTe ¢ y4eOHBIM M J1TaOOpPaTOPHBIM
o0opyoBaHuEM

YMeHne KpUTHUYECKH OLEHHBATH W HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOT0 COZIEPKaHMs, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMS
U3 pa3iauyHbIX UCTOYHUKOB (CMI, HayuHO-IONYJIsipHBIE MaTepUalbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIElIOBaHUM B Ouosorumy,
MeIULHE, OMOTEXHOJIOTHH

10

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

YMeHue co3zaBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3zoBanusi

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHNHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH YeNOBEKa ISl peIleHus
YKU3HEHHBIX 33]1a4

YMeHue pacKpbiBaTb COACPIKAHHC OMOJIOTHMYECKUX TCPMHUHOB H
MOHSITHM: BU, IOITYJIALWA, FCHO(l)OHI{, 9BOJIIOLMA, ABWIKYIIHUEC CHJIBI

(paxtopsr) IBOJIIOLINH, IPUCIIOCOOTIEHHOCTh OpPraHHU3MOB,
BH1000pa3oBaHMme, DKOJIOTHYECKHE (hakTopsI, 9KOCHCTEMA,
MPOAYLICHTHI, KOHCYMEHTBI,  PEIyLEHTBHI, Henu  MUTaHus,

9KOJIOTUYECKasl MUpaMKia, OMoreoreHo3, ornocdepa

YMeHue uznaratb OMOJIOTMYECKHE TEOpUU (PBOTIOLNMOHHAsA Teopus Y.
JlapBuHa,  cHHTeTHYecKas  TEOpUs  DBOJIOLMU), 3aKOHBl WU
3aKOHOMEpHOCTH (3apogbimeBoro cxoncrsa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBjieHui u mytei sBomonun A.H. CeBepiioBa, yueHus o
omochepe B.M.  Bepnamckoro), ompenensiTh  TpaHUIBI  UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BrIafeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHOJOTHH
(HaOmro/IeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3alus W TMpOBEAEHHE OHOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIBIDKCHWE  TUIIOTE3BI;  BBIABICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOTYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TCOPHH W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIhbTaTOB)

YMeHue BBIJIETIATh CYILLIECTBEHHBIE IIPU3HAKU CTpOECHUS
OMOJOrMYEeCKHX OOBEKTOB: BHUJOB, MOMYJSAIMM, NPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEeACTBEHHON U3MEHYMBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUs, IMPHUCIIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
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MepeHoca BEIIECTB U MOTOKA YHEPTHU B 3KOCHUCTEMAaX, aHTPOIIOTCHHBIX
M3MCHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTCOXMMHUYECKHX IIMKIIOB B Onochepe

YMenue MMPUMCHATH TTOJIYUCHHBIC 3HaHUA JJIsA O6’b$ICHCHI/I$I
OMOJIOTMYECKUX TPOLIECCOB M SBJICHHUM, JJISI NPUHATUS MPAKTHYECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX 00ecrieueHus 0€30macHOCTH
CBOETO 3JI0POBBS M 3/I0POBbS OKPYIKAIOIINX JIFO/IEH, COOMIOACHUS HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
MOHUMAaHUE HEOOXOMMOCTH UCIIOJIb30BAHUS JOCTHKCHUH
COBPEMEHHOM OMOJIOTHH JIJISl PALMOHAIBHOTO ITPUPOJIONIONIb30BAHUS

10

YMeHue pemarb 3JeMEHTapHbIe OMOJOTHYECKHE 33a/1a4H, COCTABIIATH
CXEMBI IepeHOoca BEIIECTB U SHEPTUU B SKocucTeMax (L[enH MUTaHuUs)

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W  MNpPAaKTHUECKHE paboTHl,
coOmogate mpaBwia Tpu pabore ¢ y4eOHBIM H JTaOOPATOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh U WHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOTO COJIEP)KaHUs, BKIFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuHO-IONYJsSpHBIE MaTepUAIIbI);
paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBCHHYIO
MTO3UIIHIO

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHMS,
000011as1 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHWHBIN ammapatr OHOJIOTUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

buonorus kak Hayka

1.1

1.2

Bbuonoruss — Hayka o >xuBoil mpupoze. Ponp Ouonoruun B (opmupoBaHuH
COBPEMEHHOM Hay4yHOH KapTHHBI MUpa. CucTemMa OMOIOTHYECKUX HAYK
MeTto bl IO3HAHUS KUBOW IPUPOJIbl (HAOIIOAEHHUE, SKCIIEPUMEHT, ONMCAaHUE,
U3MepeHue, Kiaaccuukanus, MOAEIUpOBaHME, CTaTUCTHYECKas oOpalboTka
JTAHHBIX )

JKuBbIe CCTEMBI U BX Oopranusanuysa

2.1

2.2

JXussie cucremsl (6rocHCTEMBI) KaK IpeaMeT u3yueHus Ouonorun. CBoicTBa
OMOCHCTEM M UX pazHooOpa3ue

VYpoBHM OpraHu3any GMOCUCTEM: MOJIEKYJIIPHO-T€HETUYECKUH, KIETOYHbIH,
OpTraHU3MEHHBIH, MOMYJIIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoC(epHBIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE JJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHThl. Bona u muHepanbHble BemiecTBa. DyHKIMM BOABI U
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanrue 0CMOTHYECKOTO OaaHca

benku. CoctaB u cTpoeHue O€iIKoB. AMHHOKUCIOTHI — MOHOMEPHI OEIIKOB.
HezameHnMble ¥ 3aMeHUMBbIE aMHUHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB.
VYpoBHM CTPYKTYphl OEIIKOBOI MOJIEKYJIbI (IEpBUYHAs!, BTOPUYHAsS, TPETUYHAS
Y YeTBEPTUYHASA CTPYKTypa). XMMHUECKUE CBOKCTBa OenkoB. bronornyeckue
byHKIUN OEIKOB.

®depMeHThI — Onosiornyeckue Katanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN
LeHTp, cyOcTtpaTHast cneuuduuHocts. Kodepmentsl. Buramunsl. OTinuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOpPOB

3.3

3.4

3.5

3.6

VYrneBonpl:  MoOHOcaxapunabl  (TJIFOKO3a, pubo3a W JI€30KCHpUO03a),
aucaxapuabl (caxapos3a, JIaKTo3a) M IoJiMcaxapuibl (Kpaxmai, TJIMKOreH,
Lemnono3a). buonornueckue GyHKIMU YIIeBOJOB.

Jiunuasl:  TpUrIMUEpUIbl, cTepounsl, ¢ochomunuasl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. buonorumdeckue ¢GyHkuuu nunuaoB. CpaBHEHHE
YIJI€BO/IOB, O€JIKOB M JIUMHJIOB KaK MCTOYHUKOB SHEPTUU

Hyxnennosbie kucnorsl: JHK wu PHK. Hyxneotuast — MoHOMepsI
HyKJ1enHOBbIX KucnoT. Ctpoenue u gynkiuu JIHK. Crpoenue um QpyHKumMu
PHK. AT®: ctpoenue u GyHKIIUN

[MuTonorus — Hayka o kietke. Knerounas reopus. MeToasl n3y4eHus KJIETOK
Kretka kak nenoctHas xuBas cucrema. O01ine npu3Haky KJIETOK: 3aMKHYTast

HapyxHas MmemOpana, monekynsl JIHK kak reHeTudeckuii ammapar, cuctema
cuHTe3a OeJKa

3.7

3.8

Tunsl KkiIeTok: sykapuoTHYecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUSl NpoKapuoTHYeckod KieTku. KiletouHas creHka OakTepuil.
CtpoeHne »yKapuoTHUYeCKON KIeTKA. OCHOBHBIE OTJIMYHUS PACTUTEIBHOM,
KUBOTHOH M IPUOHON KIIETKH

IloBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, MX
¢bysakuuu. [Inazmaruueckas MemOpana, e€ cBoiictBa U ¢pyHkuuu. [utonnazma
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u e€ opranouapl. OTHOMEMOpaHHBIE OPTaHOUABI KJICTKH: SHI0IUIa3MaTHIECKast
cetb (OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKUA: MUTOXOHJPUH, T1acTubl. [IporcxoxxaeHne MUTOXOHIPUMA U TUTACTU.
Buner nnactun. HememOpaHnHble opraHoUbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN
LEHTP, PECHUYKH, KTYTUKH. DYHKIIUU OPraHOUIOB KJIETKU. BritoueHus

3.9
3.10

Snpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siaepHas 000J0dYKa,
KapUoILIa3Ma, XPOMATHH, SAPBIIKO. XpOMOCOMBI

TpaHcnopT BELIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KIJIICTKH

4.1

4.2

OOmeH BemiecTB, Wik MeTabomu3M. AccuMmianus (TacTUYeckuii oOMeH) u
IUCCUMWIIALMS (9HEPreTUYeCKuii 0OMEH) — IBE CTOPOHBI €IMHOTO Ipoliecca
Metabonu3ma. Tumbl oOMeHa BelIeCTB: aBTOTPO(HBIA M TeTepOTPOQHBIN.
Ponb pepmeHTOB B 0OMEHE BELIECTB M NPEBPAIICHUH YHEPTHH B KIETKE

®otocunte3. CaeroBass u TemHOBas (a3pl  (porocuHTe3a. Peakuuun
dorocunTe3a. DPPeKkTUBHOCTE (PoTOCHHTE3a. 3HAYCHHE (OTOCUHTE3a IS
®u3HK Ha 3emsie. BrusiHue ycioBuit cpensl Ha (BOTOCHHTE3 W CHOCOOBI
IMOBBIIICHUA €T0 MIPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTeHI/If/'I.

XemocuHTe3. XeMOCHHTE3UPYIOHe OakTepuu. 3HAUYCHHE XEMOCUHTE3a IS
KU3HH Ha 3emMJie

4.3

4.4

DHepreTU4YecKkuii oOMeH B KJeTKe. PaciieruieHue BEIIeCTB, BBIJCICHHE U
aKKyMYyJIUPDOBaHHE SHEPIUM B KJIETKE. ODTambl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxkenue u ero Bunbl. KucnopogHoe okuciaeHue, Win KI€TOUHOE
npixanue. DPPEeKTUBHOCTh SHEPTeTUIECKOr0 0OMEHa

Peaknum wmarpuuyHoro cuHTe3a. l'enermyeckas wunpopmamms u JIHK.
Peanuzanus renernyeckoit nHpopMmalu B kieTke. ['eHeTnueckuil Koj u ero
coucTBa. Tpanckpunuus — wmarpuusbli cuHTe3 PHK. Tpamcmamus —
6uocunres Oenka. Kogupoanue aMmuHokucioT. Posib pubocom B 6GuocunTrese
Oenka

4.5

Heknerounsle popmbl xu3Hu — Bupycel. Mcropus otkpsiTus Bupycon (.U.
NBaHoBckuit). OCOOEHHOCTH CTPOEHUS M SKU3HEIEATEIbHOCTH BHPYCOB.
bakrepnodaru. bonesnu pacreHuid, >KUBOTHBIX U YEJIOBEKAa, BBI3HIBAEMBIC
BUpycamu. Bupyc ummynonedpunmra uenoBeka (BUY) — Bo3Oyaurens
CII1a. [TpodunakTrka pacripocTpaHEeHUsI BAPYCHBIX 3a00J€BaHUMA

PasMHOKEeHME 1 MHAMBULYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

52

Knerounslii 1Mk, WM JKU3HEHHBIM MUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, nporekaromue B uHTepdaze. Pemnukanus — peakius MaTpUIHOTO
cunre3a [IHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIUMIIONAHBIE W TalIOWJIHBIA  XPOMOCOMHBIE Ha0OphL. XPOMATHBI.
[IuTosIOrnYeckre OCHOBBI PA3MHOXKEHUS W HWHAWBHAYAJIbHOTO PpPa3BUTHS
OpraHu3MOB.

Henenue xierkn — muto3. Ctagun mutosa. [Ipoueccel, npoucxonsmye Ha
pa3HbIX CTAAUSAX MUTO3a. bUONIOrnYecKuii CMBICII MUTO3a

®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U mnoyuoBoe. Buasl 6ecronoro
Pa3MHOXKEHHUS: JeJIEHWE HaJBOE€, MOYKOBAHHME OJIHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEr€TATUBHOE  Pa3MHOKEHUE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €r0 3HAUYEHUE ISl CEJIEKLIUU

53

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metios. Cragum wmeiosza. I[Iporecchl, MpOUCXOAIIME Ha CTAausiX Meho3a.
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54

5.5

6.1

6.2

[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonorudyeckuid cMbICI U
3HaYeHHE Melo3a

'amerorene3 — mporecc 00pa3oBaHUSl MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TooBeie skenme3pl: CeMEHHUKH W sudHukd. OOpa3zoBaHUE U pPa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30Mj, SHIeKIeTKa) — CIepMaToreHes u
ooreHe3. OCOOCHHOCTHM CTPOCHHS SAUIEKIETOK M  CIIEPMAaTO30UIOB.
OmnonorBopenue. [laprenorenes

NunuBuayanpHoe pa3BuTHe (OHTOreHE3). OMOpPHUOHAILHOE Pa3BUTHE
(ambOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BUTHS Y  IMO3BOHOYHBIX
KUBOTHBIX: JpOOJIEHHE, TacTpyysiuus, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO Pa3BUTHUA: TMPAMOE, HENpSIMOe
(muunHouyHOE). BrmsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (HaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE
CEMEHU, CTaJANH Pa3BUTHUS

HacnencTBeHHOCTb M U3MEHUYUBOCTh OpraHnu3moB

[Ipeamer u 3amaum renetukud. Hcropuss pa3BUTHUs TeHETUKU. Bkian
POCCHICKUX U 3apyO€KHBIX YUEHBIX B PA3BUTHE T€HETUKH. METO bl T€HETUKU
(TuOpUIONOTUYECKUH, ITUTOTCHETUYECKUH, MOJEKYJSIPHO-TeHETHUYECKH).
OcHOBHBIE TEHETUUECKHE TIOHTHS. | 'eHeTHuYecKasi CAMBOJIMKA, UCIIOJIb3yeMast
B CX€Max CKpeIIMBaHUN

3aKOHOMEPHOCTH HACJIeJOBaHMs MPU3HAKOB, ycTaHOBJIeHHbIE [. MeHnnaenem.
MoHOTHOPUIHOE CKpelIMBaHUe. 3aKOH €IMHOOOpa3usi THOPHUIOB IEPBOTO
nokonieHus. [lpaBuino nomuHHMpOBaHMS. 3aKOH pACIICIITICHUS MPHU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.
JlurubpugHoe  CKpelMBaHHE. 3aKOH  HE3aBHCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHernyeckre OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS.
Ananuzupyroliee  ckpemmuBaHue.  Vcmonb3oBaHHE — aHAIM3UPYIOLIETO
CKpEITUBaHUSI JIJIsl OTIPEICIICHUsI TEHOTUIIa 0cO0U

6.3

6.4

CuemnnieHHoe  HacjienoBaHue npuszHakoB. Pabora T. Moprana 1o
CIIETIJICHHOMY HaclieIoBaHMIO TIeHoB. HapymieHue cuemieHuss IeHOB B
pe3ynbTaTe KpPOCCHHTOBEpa. XpPOMOCOMHAs TeOpus HAacIeICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enetnka moma. XpoMOCOMHOE ONpeneNeHre Moja. AyTOCOMBI U IIOJIOBBIE
XpoMocoMBbl. ['oMoramMeTHble U rereporaMmeTHsle opraHu3Mel. HacienoBanue
MIPU3HAKOB, CLIETUIEHHBIX C TIOJIOM

N3menunBOCTh. BUIbI MN3MEHUMBOCTH: HEHACIICACTBEHHAS U HACIECACTBEHHAs.
Pone cpenpl B HEHAcIEICTBEHHOW W3MEHUYMBOCTH. XapaKTEPHUCTHKA
MOJU(UKAIMOHHON W3MEHYMBOCTU. BapHalmoHHBIA psa M BapUallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoaudecTBEHHbIE M KAa4eCTBEHHBIC
OpU3HAKM W HMX HopMa peakuumu. CBoiicTBa  MOAU(UKALMOHHON
U3MEHYMBOCTH

6.5

HacnenacTBennas, wiM TEHOTHUIIMYECKAs, W3MEHUYMBOCTh. KomOwHaTHBHAs
W3MEHUYUBOCTh. MeH03 M TMOJOBOM TpoIlecC — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanMoHHass M3MEHYUBOCTh. Kiaccudukamuss MyTanuid:
TEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. Yacrora M NOPUYUHBI MYyTalUM.
MyrtarenHsle (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOMN
n3MeHunBoctyu H.M. BaBuiiosa

30



6.6

I'enetuka desoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEBIE METOAbI TI'€HETHUKHN
YeJIOBEKa: TreHEATOTHYCCKUH, OJIM3HEIOBBIH, [IUTOTCHETUYECKHH,
OMOXMMHUYECKUH, MOJEKYJsIpHO-reHeTHYecKuid. COBpeMeHHOEe OmpeaeieHHe
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHUE, B TOM YHCIIC
¢ nomoipto ITI[P-ananu3a. HacineacTBeHHbIC 3a00JIeBaHKS YEIIOBEKA: TCHHBIC
Oone3Hn, OOJIE3HM  C  HACIHEACTBEHHOHW  IPEAPacCIOIOKEHHOCTHIO,
XpoMocoMHbIe  Oone3nu. CoMaThyeckue W TEeHEpPAaTUBHbIE MYTallMH.
[IpuHuMIBI 370pOBOTO 00pa3a J>KWU3HU, TUATHOCTHKH, NPOPUIAKTUKH U
JICYCHUS TEHETUYECKUX 0ome3Hei. Menuko-reHeTH4ecKoe
KOHCYJIbTUPOBaHKE. 3HAUYCHNE MEIUIIMHCKON TeHETUKH B MTPEAOTBPAICHUN U
JICYCHUU TCHETUYECKUX 3200JIeBaHUI YeITOBEKA

Cenexiust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenekiusl Kak HayKa W IMPOIECC. 3apOKICHUE CENEKUHMH M JOMECTHUKALUs.
Yuyenne H.M. BaBwioBa o I1eHTpax MPOUCXOXKACHHUS M MHOT000pa3us
KYJbTYpHBIX pacTeHHil. LIeHTpbl MPOMCXOXKAEHUS IJOMAIIHUX >KUBOTHBIX.
Coprt, mopojia, mramm

7.2

CoBpeMeHHbIE METO/BI CeJIeKIMU. MaccoBbIi M MHIUBUYaJIbHBIA OTOOPHI B
CEJIEKIIMM PAacTeHUM U KMBOTHBIX. OLleHKa 3KcTepbepa. bim3koponcTBeHHOE
CKpelirMBaHue — MHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YUCTBIX JIMHUI.
I'erepo3uc, wumum rtuOpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE —
ayropuauar. OtnanéHHas ruOpuamsanust U e€ ycrnexw. VCKycCTBEHHBIN
MyTareHe3 M IOJIyYE€HUE IOJMILUIONI0B. JlOCTHMKEHMs CEJIEKIIMM PAcTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buorexHonorust kak oOTpacib NPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
coznanus pexomOuHantHOoW JIHK u Tpancrennsix opranuszmos. Kiertounas
uHxeHepus. Kietounsle KyabTypbl. MUKpPOKIOHAIBHOE pPa3MHOKEHUE
pactenuil. KioHupoBaHHE BBICOKONPOIYKTHBHBIX CEIbCKOXO035SHCTBEHHBIX
OpraHu3MOB. DKoJIOTUYeCKue U 3Thueckue npoodieMbel. 'MO — reneruuecku
MOJU(UIIMPOBAHHBIE OPTaHU3MbI

11 KJIACC

Kon

HpOBepﬂeM bIi 3JIEeMEHT CoAcpiKaHusA

DBOITIOMOHHASA OMOJIOTUSI

1.1

1.2

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBuzerenbcTBa 3BostoLMU. [laneoHToNOrMYeCKne: MOCIEeI0BATEIbHOCTD
HOSBJICHUSI BUJOB B NaJICOHTOJOTHMUYECKOW JIETOMHUCH, Mepexo/iHble (OpMBI.
buoreorpaguyeckue: cxoactBo u pazinuue GayH U GIOp MaTepUKOB M
OCTPOBOB. DMOpPHMOJIOTHYECKHE: CXOACTBA M paziuuusi 3MOPHOHOB pa3HBIX
BUI0B IIO3BOHOYHBbIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/ICZ T'OMOJIOTMYHBIC,
aHaJIOTUYHBIE, PpYyJIUMEHTapHble OpraHbl, AaTaBU3Mbl. MOJEKyIsSpHO-
OMOXHUMHUYECKHUE: CXOACTBO MEXaHU3MOB HAaACJICIACTBEHHOCTH MW OCHOBHBIX
MeTa0OJIMUECKUX MyTel Y BCEX OPraHM3MOB

OpomonnonHass Tteopuss Y. JlapBuna. [Ipennochliki BO3HHKHOBEHHS
JapBUHM3MA. JIBHOKYIIME CHUJIBI 3BOJIOLUMHU BUAOB 10 [lapBuHy (M30BITOYHOE
pasMHOKEHHE  TpU  OrPAaHUYEHHOCTH  PECypcoB,  HeompeaenéHHas
M3MEHYUBOCTb, 00pH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernyeckass Teopust 3Bomtonuu (CTD) M OCHOBHBIE €€ MOJIOKEHUSI.
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Muxkposomrouus. [lonmynsauus Kak eqMHULA BUAA U DBOJTIOLIMU

1.4

1.5

2.1

JBmwxymue cuiibl ((hakTophl) BOJIONUN BUAOB B NpHponae. MyTallMOHHBIH
npolecc U KOMOMHATUBHAS MW3MEHYMUBOCTb. [IoMysiiMOHHbIE BOJIHBI U pend
reHoB. M3zomsumst u murpanus. EcTecTBeHHBI O0TOOpP — HaIpaBIISIOLIMNA
(axrop 3BosoLH. POopMBI €CTECTBEHHOIO 0TOOPA.

[Tprcnoco0NeHHOCT, OpPraHU3MOB Kak pe3yibTarT 3Bomonuu. I[Ipumepst
npUcnocoOIeHni y opranu3MoB. ApoMop(O3bl U UAHOAJANTALNY.

Bun u  BumooOpasoBanue. Kputepum Buma. OcHOBHblE  (HOPMBI
BU000pa30BaHus: reorpauueckoe, IK0JOrH4ecKoe

MakposBomrorusi.  DOpMbl  ABOJIONUH:  (DUIeTHYECKasi, TUBEPreHTHAs,
KOHBEpreHTHasl, napauiesnbHas. HeoOpatumMocTh 3BOJIIOLIUU

Bo3unkHOBEHHE U Pa3BUTHE )KU3HU HA 3emie

JlonayuyHble TpEICTaBICHUS O 3apOXACHUM >XM3HU. HayuHble runoressl
BO3HUKHOBEHUS JKM3HH Ha 3emiie: abuoreHe3 W MaHCrepMus. XUMHYeCKas
SBOJIOLHUS. ODKCIIEPUMEHTAIbHOE MOATBEPKICHUE XHUMHUYECKON 3BOJIIOIUU.
Hauanpubie stansl Ononorudeckoit sBosmonuu. ['unoresa PHK-mupa. [1epBrie
KJIeTKM M uX 3Bomouus. DopmMupoBaHHE OCHOBHBIX TpPYNI HKHUBBIX
OPraHu3MOB

2.2

PazButue xu3Hu Ha 3emuie 1o ’paMm u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lanmeo3oiickas »pa W e€ mepuoibl: KeMOPUHCKHMA,
OPIOBUKCKHI, CHIIyPUHMCKUH, JEBOHCKUW, KAMEHHOYTOJIbHBIM, IEPMCKHUIA.
Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.
KaiiHo3olickass »23pa W €€ T1epuoapl: IMaJCOre€HOBBIA, HEOrE€HOBBIN,
AHTPOIIOr€HOBBIM. XapaKTepUCTUKA KIMMaTa U TE€O0JOTMYECKUX IPOLIECCOB.
OcCHOBHBIE JTambl 3BOJIOLMHU  PACTUTEIBHOTO U  KUBOTHOTO  MUDA.
Apomopdo3bl y pacTeHuld U KUBOTHBIX. [losiBlIeHHE, paclBET U BbHIMHpPAHUE
TPYIII )KUBBIX OPraHU3MOB

23

24

2.5

Cucrema OpraHMuYecKOro Mupa Kak oOTpaxeHue »3Boironuu. OCHOBHBIE
CHUCTEMAaTUYECKUE IPYIIbI OPraHU3MOB

OBoIOIMS YeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue mpencraBieHuit o
IPOMCXOXKACHUHU yelloBeka. MeTosbl n3ydeHus antpornorenesa. Cxojacrsa u
pa3nuyuMs YyesloBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHHE YEJIOBEKa.
JBmxymue cuisbl (pakTopbl) aHTpornorenesza. HacnencteeHHas H3MEHYMBOCTD
U €CTECTBEHHBIN 0TO0p. OO1IEeCTBEHHBINH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil
TPYyAa, MBIIIJICHHUE, peUb

OcHOBHBIE CTaAMM M BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKHU, YernoBek
yMmenslid, YenoBek mnpsaMoxomsaunui, YenoBek HeaHAepTanbCKkuii, YemoBek
pasyMHbIi. Haxo/lk1 HCKOMaeMbIX OCTAaHKOB, BPEMsI CYIIECTBOBAHUS, 00IACTh
pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYIHsI

2.6

UYenoseueckre  packl. OcCHOBHbIE  OOJNbIIME  pachl:  €BPOIEOM]IHAS
(eBpasmiickas), Herpo-aBCcTpaJouaHas (PKBaTOpUAIbHAs), MOHIOJOUIHAS
(a3maTcko-aMepuKaHcKasi). YepThl TPHUCHIOCOOJICHHOCTH TIPEICTaBUTENEH
YeJOBEYECKHX pPAaC K YCJIOBUSM CYIIECTBOBaHMA. EJMHCTBO ueloBeueCKUX
pac. Kputuka pacuzma

OpraHu3Mbl U OKpYKarolas cpeaa

3.1

OKonorus Kak Hayka. 3aaqd U pa3zieiibl SKOJOrHMH. MeToibl SKOJIOTHYECKUX
UCCIIeIOBaHUM.  DKoJiormueckoe  MupoBoz3peHue. Cpeabpl  oOUTaHMA
OpPTraHU3MOB: BOJIHAS, Ha3eMHO-BO3ylIHas, MTOYBEHHA,
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BHYTPUOpPraHU3MEHHAs!

3.2

Okonorudeckue ¢akropbl. Kimaccudukamuss 3KOIOTHYECKUX  (PAKTOPOB:
abuoTHyeckre, OMOTHYECKHE W aHTPOINOTCHHBIC. J[eHCTBHE IKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI

3.3

3.4

3.5

4.1

4.2

Abunotndeckue (akTOphI: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEpHOAN3M.
[Ipucniocobnenns OpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (DaKTOPOB.
buonornyeckue puTMsl

bruoTtndeckue pakTopbl. Buasl OMOTHYECKUX B3aMMOCHCTBHI: KOHKYPEHITHUS,
XUIIHAYECTBO, MApa3sUTH3M, MYTyalli3M, KOMMEHCAIH3M (HAXJIEOHUYECTBO,
KBapTUPAHTCTBO), AaMCHCAIM3M, HEHTpanu3M. 3HaueHUE OHOTHYCCKUX
B3aMIMOJICHCTBUI  JUIsl  CyIIECTBOBAaHUS  OPraHU3MOB B TPUPOJTHBIX
C000I1IeCTBAX

DKOJIOTHYECKHE XapaKTCPUCTUKKU  IOIIYJIAIHH. OCHOBHBIE ITOKa3aTelIN
nomnyJjrinuu: 4YucCJICHHOCTD, IJNIOTHOCTB, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,
MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTHU IIOIIYJIAIWH U eé peryjsinus

COO6H_ICCTBa X 3KOJOTHYCCKHUE CUCTEMBI

CooOmiectBo opranu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHIOBA,
MPOCTpAaHCTBEHHAsA, Tpoduueckas (mumesas). Bumbl-momuHantel. CBsizU B
OHoLIEHO3€E

Okonoruyeckue cuctembl (9kocuctembl). llonstue o006 skocucteme u
6uoreoneHo3e. PyHKIMOHATIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BellecTB U INOTOK DSHEPIUU B
skocucreme. Tpodudeckue (MuiieBble) YpoBHU 3KocucTeMbl. [lumieBbie nenu
u ceru. OcCHOBHBIE TIIOKa3aTelu »SKOCUCTEMbI: Ouomacca, MPOIYKIUS.
DKoJIornyeckre NUpaMubl: MPOIYKIMY, YUCICHHOCTH, OuoMacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMUBOCTh, CAMOPETyJIsiius, pazsutue. Cykieccus

4.3

[Ipupoanble 3KOCHCTEMBI. DKOCHCTEMBI 03¢p M peK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHCTEMBEI. Y POOIKOCHUCTEMBI.
buonornueckoe M XO3SMCTBEHHOE  3HAUEHUE  arpo’KOCHCTEM U
ypOOIKOCHCTEM.

buopasHoobpazue kak (aktop ycroiumBocTH dkocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYyenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, cocTaB U CTPyKTypa
ouoctepsl. Kupoe BemectBo u ero ¢pyHKuU. OcoOeHHOCTH OHMOChephl Kak
r1100anbHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBeCcME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTs! BemecTs U OMOreOXMMHUYECKHE IUKIIBI 3JEMEHTOB
(yrnepona, azota). 30HaIbHOCTh OHOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B 6mocdepe 3emiau. AHTpOINIOTeHHbIE U3MEHEHHUs B Onocdepe.
['moGanpHBIE IKOIOTUYECKUE TTPOOIEMBI.

OcHOBa palMOHAIBHOTO YIIPABJICHHUS NPHPOJHBIMH pPEeCypcaMd U WX
UCToNib30BaHue. JlocTikeHns: OMONIOTHH U OXpaHa IPUPOJIBI
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