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INOACHUTEJIBHAA 3AITUCKA

IIpu pa3paboTke mporpaMMbl MO OHOJOTHM TEOPETUUYECKYH) OCHOBY IS
omnpeJielICHHsT TOIX0J0B K (OpMHPOBAHHIO COJEPXKAHUS ydeOHOTO IIpeaMeTa
«buomorus» cocTaBUIM: KoHIeENTyaldbHele mojiokeHus PI'OC COO o
B3aMMOOOYCIOBJICHHOCTH II€JICH, COJEpXkKaHHUsI, PE3yIbTaTOB OOYUYECHHS H
TpeOOBaHUI K YPOBHIO ITOATNOTOBKHU BBIITYCKHHUKOB, IMOJOXKEHUSI 00 OOILMX LEeNsX U
OPUHIIUNAX, XapaKTepU3YIIIHUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEJIHETO
ob1iero oopaszoBanus B Poccuiickoit @eepalinm, a TakKe MOI0KESHHS O cieluduke
OMoOJIOTHM, €€ 3HaYeHMH B IIO3HAHMH JKUBOM IIPUPOABI M 0OECICUeHUH
CYILIECTBOBAHHUS uesloBeueckoro odmiectBa. CoriacHO Ha3BaHHBIM ITOJIOXKEHHUSM,
Ompe/IeICHEl OCHOBHBIC (DYHKIIHH ITPOTPaMMEI ITO OHOJIOTHH U €€ CTPYKTYpa.

IIporpaMmMma 1o 0MOI0THH JAET MPEACTABIACHUE O LEJIAX, 00 001l CTpaTeruu
00y4YeHHMSsI, BOCMUTAHUS U Pa3BUTUS 00yUaOIUXCS CPEICTBAMHU yueOHOTO IIpeIMeETa
«buosorus», onpeaenasaeT 00sI3aTEIbHOE MPeIMETHOE COAEpIKAHUE, €T0 CTPYKTYPY,
pacipejieleHde 10 pa3jelaM M TeMaM, PEKOMEHIYEeMYK IIOCJIeJ0BaTeIbHOCTH
M3y4eHUS YUeOHOro MaTepHalia ¢ YIETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3¢HM, JIOTMKM 0O0pa30BaTEILHOTO IIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yYaOILMXCS.

B mporpamMme 1mo OMOJIOTHH TAKKE YUHUTEIBAIOTCS TPEOOBAHUS K ITITAHUPYEMBIM
JTUYHOCTHBIM, METAIIPEJIMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOy4YeHHUs B
(G opMHPOBAHUA OCHOBHBIX BHJIOB yueOHO-II03HaBaTeIbHOMN
NeSTEIbHOCTH/YueOHBIX JEeHCTBUM OOydJaromMXCcs MO OCBOSCHUIO COJICpP)KaHUS
OMOIOTrNYECKOro 00pa30BaHUS.

B nmporpamme mo omosoruu (10—11 kmaccel, 0a30BEIM YpOBEHE) pean30BaH
OPUHIIUN MPEEMCTBEHHOCTH B H3y4YeHHM OHooruu, Ojaromaps d4eMy B HEH
OIPOCMATPUBAETCS HAMpaBICHHOCThL Ha pPa3BUTUE 3HAHUM, CBI3aHHBIX C
GopMHpOBaHHEM €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUS, [[EHHOCTHBIX
OpPUEHTALIUN JTUYHOCTH, SKOJOTMUECKOI0 MBIILICHUS, MPEICTAaBICHUN O 3J0POBOM
oOpa3e KHU3HM M OCpPEKHBIM OTHOIICHHEM K OKpYXKalIeH IPUPOJHOU cpele.
[TosToMy Hapsijly ¢ U3y4S€HHUEM OOILCOMOJIOTHUECKUX TEOPHI, a TaKkKe 3HAHUMN O
CTPOCHHUH JKUBBEIX CHCTEM Pa3HOTO paHTa M CYILIHOCTH OCHOBHEIX ITPOTEKAIOI[UX B
HHUX IPOIECCOB B MpOrpaMMe Mo OMOJOrMHU YJICJACHO BHHUMAHHME HMCIIOJb30BAHUIO
MOJYUYEHHBIX 3HAHUN B MOBCEIHEBHOM KU3HM JJIS PEIICHUS MPUKIAJHBIX 3aj1ad, B
TOM 4YHCIe: MPO(UIAKTUKH HACJeJCTBEHHBIX 3a00JIeBaHUM YeIoBeKa, MEIHKO-
F€HETHYECKOI0 KOHCYJIETUPOBAHUS, 000CHOBAHMS YKOJIOTUYECKH 1IeJIeco00pa3HOro
MOBEJCHHUS B OKpYKaroIllel NpUPOJHON cpejie, aHaIu3a BIMSHHUS XO3SIMCTBEHHOU
JESATEILHOCTH YEJI0BEKa Ha COCTOSHUE MPUPOIHBIX H'HCKYCCTBEHHBIX SKOCHUCTEM.
YcuneHue BHMMaHUS K MPHUKIAJHOM HaNpaBICHHOCTH '~ YHEOHOTO ‘TIpeaMeTa
«broaorusy» NpogUKTOBAHO HEOOXO0JMMOCTEI 00eCICUSHMS YCIOBUM 15 PEIICHUS



OJHON M3 aKTyaJbHBIX 3ajau IIKOJHLHOIO OMOJIIOTHYECKOTO 00pa30BaHMs, KOTOpas
npejmnonaraeT (pOPMHUPOBAHUE Y OOYJAFOIIUXCS CIIOCOOHOCTH aJlallTHPOBaThCS K
M3MEHEHHUSM JUHAMUYHO Pa3BUBAIOILETOCS COBPEMEHHOIO MHpA.

buonoruss Ha ypoBHE CcpeJHEro oOIlero odpa3oBaHMS 3aHUMACT BajKHOE
mecto. OHa oOecreumBacT (POPMHUPOBAHHE Y OOYYAIOIIMXCS NPESICTABICHHI O
Hay4HON KapTUHE MHpa, pacIIUpPSeT U 00O0OIaeT 3HAHUS O JXHBOM MNPUPOJE, €€
OTIUYUTEILHBIX IMPHU3HAKAX — YPOBHEBOM OpraHMU3allMM M SBOJIIOLMH, CO3/IAET
YCIOBUSL  JJIs: TIO3HAHMS  3aKOHOB JKMBOM  IPHUPOAEI,  (OPMHPOBAHUS
(YHKIIMOHATBHON TPaMOTHOCTH, HAaBBEIKOB 3JJOPOBOTO H 0Oe30macHOro ooOpasa
YKU3HU, SKOJOTHYECKOr0 MBIILJICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KMBOU IIPHUPOJIE
M 4EIIOBEKY.

boublioe 3HaUeHUE OMOJIOTUS UMEET TAKIKE JJIS PEIICHUS BOCIUTATEIBHBIX U
pa3BMBAKOIIMX  3ajjad  CpeaHero  oOmiero  oOpa3oBaHHUs,  COLMAIHM3AlUU
oOyuaronmxcs. M3yduenue OHoIOrMH oOecleurBaeT YCJIOBUS IS (DOPMUPOBAHUS
MHTEJUIEKTYAIbHBIX, KOMMYHHKAIIMOHHBIX ¥ HH(GOPMAIIMOHHEIX HABEIKOB,
3CTETUYCCKOU KYJIBTYPBI, CIIOCOOCTBYET HHTErpallMd OHOJOTMYECKUX 3HAHUHN C
peJICTaBICHUSIMHU U3 IPYTHX YIEOHBIX IPEIMETOB, B YaCTHOCTH, (DU3UKH, XHUMHH U
reorpadun. Ha3BaHHBIC MOIOXKEHHS O IIpeJHA3HAUYCHUH Y4eOHOrO IpeaMeTa
«buoIorus» COCTaBHUIM OCHOBY [JISI OMNPEACICHUS IMOAXOJO0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €Tr0 COAEpKaHMs, NPEACTABICHHOIO B IpPOrpaMMe IO
OHMOIOTHH.

OTtbop coaepkaHus yueOHoro mnpeaMmera «buomorus» Ha 0a30BOM ypOBHE
OCYILIECTBIIEH C MO3MUIMH KYJIBTYpPOCOOOpa3HOro IIOAXO0Ja, B COOTBETCTBUU C
KOTOPBEIM OOydJaromuecs J0JKHBI OCBOWUTHL 3HAHUS W YMEHHS, 3HAYMMBIC IS
GopMupoBaHUS OOIIEH KYIBTYPHI, ONPEIACIAIONINE aJcKBaTHOE ITOBEICHHC
YEJIOBEKA B OKPYKAIOIIEH IMPHPOJHOM cpele, BOCTPEOOBAaHHEIE B MOBCEIHEBHOM
KA3HU M MPAKTHUUYECKOU JesaTeabHOoCcTH. Oco00€ MeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JJIEMEHTEI COJIep KaHHs, KOTOPEIE CIYKAT OCHOBOH JIIST (DOPMUPOBAHUS
Ope[CTaBJICHUH O COBPEMEHHOM €eCTeCTBEHHO-Hay4YHOM KapTHUHE MHpa U
[[CHHOCTHBIX  OPHEHTAL[USX  JIMYHOCTH, CHOCOOCTBYIOILIMX  TI'yMaHM3al[UH
OMOIOTrNYECKOro 00pa30BaHUS.

CTpyKTypupOBaHHE COJICp)KaHHS YI€OHOrO MaTepualla B IIporpaMMe IO
OMOJIOTMM OCYILECTBICHO ¢ YYE€TOM MNPUOPUTECTHOTO 3HAUYCHUS 3HAHUH 00
OTIUYHUTEIILHBIX OCOOEHHOCTSIX KHUBOU IPHUPOJIEI, O €€ YPOBHEBOM OpraHM3alluy U
9BOJIIOLIMA. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJICJICHBI CIICYIOIIUE COJlepKaTenbHble TUHUN: «buonorus kak Hayka. MeTo/IbI
Hay4dHOTro mno3HaHus», «KiaeTka kak Owojoruueckasi CHCTEMay, «OpraHu3M Kak
Ouosornueckas cuctema», «CHcTeMa U MHOroo6pa3zue 'OpraHudecKoro. Mupay,
«DBOJTIOLIUS )KUBOU MIPUPOIED, « IKOCUCTEMBI U MPUCYILNC UM 3aKOHOMEPHOCTH.



[lenp m3ydeHusi yueOHoro mnpeaMera «buomorus» Ha 0a30BOM YpPOBHE —
OBIaJIcHHEe  OOydJamIUMHCS 3HAHUSMH O  CTPYKTYpPHO-(PYHKIIHOHAILHOMN
OpraHu3allii JKUBBEIX CHCTEM pPa3HOro paHra W MPHUOOPETEHHE YMEHHU
MCIIOJIB30BaTh 3TH 3HAHUS JJISI TPAMOTHEIX JICUCTBMU B OTHOIIEHWHU OOBEKTOB
YKUBOM MPUPOJIEI M PEIICHUS PAa3INIHEIX KU3HEHHEBIX MPOOJIEM.

JlocTrKeHHUE L€ U3Yy4YEHUs yueOHoro mpeamera «buomorus» Ha 0a30BOM
YPOBHE 00€CIIEUMBAETCS PELUIEHUEM CJIIEIYIOILMX 3a/au:

OCBOCHHE OOYYarwIIMMUCH CHCTEMBI 3HAHUH O OHOJOTHYECKHX TEOPHSIX,
YIE€HHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIMOTE3aX, MpaBUJIaX, CIYKaIlluX OCHOBOMU
s (POPMUPOBAHUS TIPEJICTABICHHM O €CTECTBEHHO-HAYYHOH KapTHHE MHpPa, O
METOJIaX HaYYHOr' O MO3HAHUS, CTPOCHUU, MHOIOOOpa3uu U OCOOCHHOCTSX JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3allMH, BBUIAOIIMNXCS OTKPBITUSX U COBPEMEHHEIX
MCCIEJOBAHUSAX B OMOJIOTHH;

¢opMHpOBaHHE Yy OOYYAIOIIMXCH ITO3HABATEIBHBIX, HHTEIUICKTYAJbHEIX H
TBOPYECKHUX CIIOCOOHOCTEM B ITPOLIECCE aHallM3a JIaHHBIX O MYTSAX pPa3BUTHUS B
OMOJIOTUM HAY4YHBIX B3TJISJI0B, MIEH M MOJXOJ0B K HM3YUYECHHUK YXHMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy OOy4arommxcss OOIeH KynbTyphl, (YyHKIIMOHAIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUI OOBSICHATH M OLICHUBATH SIBJICHHUS OKPYXKAIOIIETO
MHpa JKUBOM MPUPO/Ibl HA OCHOBAHUH 3HAHHWHU M OIIBITA, ITIOJYUYSHHBIX TPU U3YUCHUU
OHMOJIOTHH,

¢opMupoBaHHE Y OOydJamOIMXCS YMEHHH WLIFOCTPUPOBATH 3HAUYCHUE
OMOJOTUUYECKUX 3HAHMNW B IIPAKTHYECKOM JICATEIBbHOCTH YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIIOBEKOM KHUBOM
MPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLICHHUS K HEHM, COOTIOEHNUS S THUECKUX
HOPM MPU MIPOBEICHUN OMOIOTHIECKUX HCCIEIOBAHUM;

OCO3HAaHHUE IIEHHOCTH OMOJIOTHUYECKHUX 3HAHMM JJI8 IIOBBIIICHUS YPOBHS
9KOJIOTHYSCKOH KYJILTYPHI, I (POPMHUPOBAHUS HAYIHOTO MHPOBO33PEHUS,

OIpUMEHEHHE MPUOOPETEHHLIX 3HAHUNM U YMEHUHN B MTOBCEIHEBHOM XU3HU IS
OLICHKH MOCJEICTBUM CBOEH JEATCILHOCTH MO OTHOIIEHUIO K OKPYKAIILEH Cpeie,
COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBaHHE H COONIOJICHHE Mep IPOPUIAKTHKU
3a00JICBaHM.

B cucreme cpemHero oOmiero oOpa3oBaHus «buomorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTeIbHBIM Y4€OHBIM MpeIMEeTOM, BXOMISIIHM B
cocTaB IpeMeTHOU 001acTh « EcTecTBeHHO-HAayYHEBIE IIPEIMETHI».

JI11s n3ydeHuss OMOJIOrUU Ha 0a30BOM YPOBHE CPeHELO. O0IIEL0, 00pa3oBaHU
otBojuTCA 68 uacoB: B 10 kmacce — 34 gwaca (1'wac B Heaenw), B 11 kmacce — 102
gaca (3 Jac B HEJIETIO).



COJEPKXAHUE OBYUEHUSA

10 KITACC

Tema 1. buosorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOIOTrHMU ¢ OOILIECTBEHHBIMH, TEXHUUECKUMHU U
JIPYTHMH €CTECTBEHHBIMHM HaykaMH, (pHI0CO(UEH, STUKOM, ICTETUKOU U IIPAaBOM.
Pons Ouomoruu B popMHUPOBaHUH COBPEMEHHON HayYHOU KapTHHEI Mupa. CHcTeMa
OHMOJIOTMYECKHUX HaYK.

MeTo 1Bl TO3HAHUS KUBOU MPUPOILI (HAOIIONEHUE, SKCIIEPUMEHT, OIIMCaHUE,
H3MepEeHNe, KIacCH(pHKAIMSI, MOJEeIIHPOBaHHE, CTaTHCTHYECKass o00OpabOTKa
JTaHHBIX ).

JleMOHCTPANIHHK:

Iloptpetewi: Y. /lapsun, I'. Mengens, H. K. Konsios, /. YorcoH u @. Kpuk.

Tabmuuel 1 cxeMbl: «MeToabl TO3HAHUS KHUBOU IIPUPOIBI».

JIabopaTopHbIe H IPAKTHYECKHE PA0OTHI:

IlpakTuueckass padbora Ne 1. «Mcmoip3oBaHME pa3IMdHBIX METOJOB NIPH
M3YUYEHHUHU OMOJIOTHUYECKUX OOBEKTOB.

Tema 2. ’KuBble CHCTEMBI H KX OPraHH3AIHA.

JKuBeie cucteMbl (OMOCHUCTEMBI) KaK IpeMET U3yueHUs: ouooruu. OTIndue
)KUBBIX CUCTEM OT HEOPraHUYECKOW IMTPUPOJIHI.

CBolicTBa OMOCHCTEM U MX pa3HOOOpa3ue. Y POBHU OpraHU3al[Md OMOCHUCTEM:
MOJIEKYJIIPHBIM, KJIE€TOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIA, MNOMYJISLMOHHO-
BHJIOBOI, DKOCHCTEMHEBIH (OMOTe0LeHOTHYECKHIA), OMOoC(hePHBIH.

JleMOHCTpAIIHH:

Tabmuner u cxembl: « OCHOBHBIC MPU3HAKH JXU3HU», «YPOBHHU OpraHU3allUU
KUBOU MIPUPOIBI».

O06opynoBanue: mojieirb Monekyabl J[THK.

Tema 3. XuMHUYECKHH COCTAB H CTPOCHHE KJIETKH.

XUMHYECKHU COCTaB KJIETKH. XHUMHYECKHE JJIEMEHThI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTEI. Boja 1 MUHepalIbHEIE BEIIISCTRBA.

OyHKIIMH BOABI M MHHEpAJIBHEIX BEIIeCTB B KieTke. Ilomaepxkanue
OCMOTHYECKOr0 OanaHca.

benkn. CoctaB U cTpoeHHE OEIKOB. AMHUHOKHCIOTHEI — MOHOMEPHI OCIIKOB.
He3zameHHMMEBIE U 3aMEHHUMBIE aMUHOKHUCIOTEI. AMUHOKHUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOWM MOJIEKYJBl (NE€pBUYHAS, BTOPWUYHAS, TpPETHYHAS M
JeTBEpTUUYHAS CTPYKTypa). XHUMHYECKHE CBONCTBa O€IKOB. obHoeaorniaecKue
(YHKIIMH OEJIKOB.



depMeHTEl — OHoNloruueckue KaranuzaTopel. CTpoenue hepMeHTa: aKTUBHEIN
IIeHTp, cyoOcTpatHas cnenuduuaocTh. KodepmenTsl. Buramunel, OTapauns
(epMEeHTOB OT HEOPTaHWMYECKUX KaTaJanu3aTOPOB.

YrieBoael: MOHOCaxapHubl (TIIFOKO3a, pu003a U Je30KCHPU003a ), TUCaXapH Ik
(caxapo3a, JakTO3a) M MOoJaHcaxapuAbl (KpaXMmajl, TJIHMKOIE€H, IIEJLTI0JIO3a).
buonoruueckue (pyHKIUH YTIIEBOJIOB.

Jlumuael:  Tpummunepuabl, Gdochomunmuasl, crepouabl. I uapoduIbHO-
ruapocdoOHEIe  cBolicTBa. buomormdyeckme ¢yHkuu aunugoB. (CpaBHeHUe
YIJI€BOJIOB, O€JIKOB U JIUIIHJ0B KaK HCTOUHHUKOB SHEPTHHU.

HyxknennoBeie kucnotel: JIHK w PHK. Hyxkneotnasr — MoHOMEpPEI
HyKJIenHOBEIX KUCIOT. Ctpoenue n ¢pyukuuu JIHK. Ctpoenne u ¢pynxmun PHK.
Bunel PHK. AT®: ctpoenne u GyHKIHH.

[luTosorust — HayKa o KjieTke. KjieTouHasi T€opusi — MpUMEP B3aUMOJICHUCTBU S
uel ¥ (paKTOB B HAYyYHOM IO3HAHUU. MeTObI U3yUeHHS KIECTKH.

KieTka kak nemocTHas xuBasg cucteMa. OOIre mpru3HaKy KJIETOK: 3aMKHYTas
Hapy)kHass MemOpaHa, Moljekylbel JI[HK kak reHermueckui ammapaTr, CHCTEMa
CUHTE3a OeJIKa.

Tumel KIETOK: 3yKapuMOTHUECKass U mpokapuoThudeckas. (OcoOeHHOCTHU
CTPOCHHUS MpOKapHUOTHUYECKON KiIeTKU. KieTouHasi cTeHka Oakrtepuii. CTpoeHHUE
SYKAPUOTHUECKOM KIE€TKHM. OCHOBHBIC OTJIWMYMS PACTHUTECILHOM, MXHUBOTHOM H
rpUOHOU KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAaJIUKC, MX
¢yakuu. [InazmaTugeckass MeMOpaHa, €€ cBoiicTBa M pyHKIHMHU. [{uTomna3zMa u eé
opranouipl. OnHOMeMOpaHHBIe opraHouabl kiaeTku: JIIC, ammapat ['oabmxu,
TU30COMEIL.  [loJTlyaBTOHOMHBIE OpPTaHOWUAbl KIETKA: MUTOXOHIPWUHU, IUIACTUJIEI.
ITpoucxoxkaeHUE MHUTOXOHAPUM M miaacTui. Bupasl mmactun. HememOpaHHEBIE
OpPraHOM bl KIIETKH: PHOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPUOIH, PECHUYKH,
KTYTUKH. OYHKIIUM OPTaHOUIOB KJIETKUA. BKItOUEHUS.

Anpo — perynstopHeId LeHTP KiaeTkH. CTpoeHume sapa: saiaepHas 000JouKa,
KapyuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMEI.

TpaHciopT BEILIECTB B KJIETKE.

JleMOHCTPANIHHK:

Iloptpetnl: A. Jlesenryk, P. I'yk, 1. llIBann, M. lllnennen, P. Bupxos, JIx.
YorcoH, @. Kpuk, M. Yunkuuc, P. @paukiauH, K. M. bap.

Jluarpammebl: «PacripeneneHue XMMHUYECKHUX 3JIEMEHTOB B HEXXUBOU NMPUPOIED,
«PacnipenesieHrie XUMHYECKUAX 3JIEMEHTOB B YXHUBOU MPUPOJIEN.

Tabmunel U cxemel: «llepuoguyeckass TaOIUIIA XHMUUCCKHX. 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIIBI BOIbI», «bHocuHTe3 0enkay, «CTpocHUE MOICKYIIBL OSIKa,
«Ctpoenue dpepmenrtay», «Hyknennosele kucioThl. JTHKY, «CTpocHuC MOICKYIEL



AT®», «CTpoeHHe 3yKapHOTHIECKOU KIETKH», «CTpoeHHE JXUBOTHOM KIIETKHY,
«CTpoeHHE pacTUTEIbHON KIeTKH», «CTpOoeHHEe NPOKAPHOTHUECKOU KIETKH,
«CTpoeHue saapa KIETKNY, «YTIEeBOALD), «JIUITHIED).

OOopy/loBaHME: CBETOBOM MHKPOCKOMN, OOOPYJOBaHUE IS IPOBECHUS
HaOMIONEHUN, H3MEPEHUM, HSKCOCPHUMEHTOB, MHKpOIPEIapaThl pPacTHUTEIbHBIX,
)KUBOTHBIX U OAKTE€PHUAIILHBIX KIIETOK.

JIabopaTopHbIe H NIPAKTHYECKHE PA0OTHI:

JlabopatopHass pabdora Ne 1. «M3yuyeHwme KaTaIUTHUUYECKOM aAKTUBHOCTH
(epMeHTOB (Ha IpHUMepe aMUJIa3bl W KaTalla3bl)y.

JlabopaTtopHass pabota No 2. «M3ydeHue CTPOEHHMS KIECTOK pPacTeHHUH,
)KUBOTHBIX U OaKTepUH ITOJ] MHUKPOCKOMOM Ha T'OTOBBIX MHMKpOIpelapaTax M HX
OITUCAHUE.

Tema 4. ’Kn3HenessTeJIbHOCTH KJIETKH.

OOMEH BeIlecTB, WM MeTa00Iu3M. ACCUMWIAIMS (IJIaCTUUECKU OOMEH) U
TUCCUMMIISLIUA (PHEPreTUYecKUid OOMEH) — JIB€ CTOPOHBI €JMHOI0 Ipolecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHUS BEILECTB W SHEPTUM B IMOHUMaHUU
MeTa00IM3Ma.

Tuner oOMeHa BelecTB: aBTOTPOQHEINA B reTepoTpodHEIA. Poib pepMeHTOB B
OOMEHE BEIIECTB U MPEBPAILICHUU SHEPTUU B KIIETKE.

dotocunre3. CBeroBass U TeMmMHoBas (da3el (QoOTOCHHTE3a. Peakiun
¢otocunresa. DpPpekTHBHOCTL (OTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3A IS KU3HU
Ha 3emiie. Biusioue ycaoBuM cpejibl Ha (DOTOCHHTE3 M CIIOCOOBI MOBEIIMICHUS €T0
MIPOJIYKTUBHOCTHU Y KYJIBETYPHEIX PaCTCHUM.

XEeMOCHHTE3. XEMOCHUHTE3UPYIOINE OaKTepuM. 3HAUCHUE XEMOCHHTE3a JIJIs
)KA3HU Ha 3eMIIE.

DHEpreTHYecKuili 0OMeH B KIIeTKe. PacliernieHue BEIISCTB, BBIJCICHUE U
AKKyMYJHPOBaHHE SHEPTHUU B KJIETKE. JTallbl S3HEPreTHIECKOro ooMeHa. ['mukonus.
bpoxeHue M ero BUIBL KHUCIOPOTHOE OKHCICHUE, WA KIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopruaupoBanne. (PP EeKTUBHOCTE SHEPTETHISCKOTO OOMEHa.

Peakiiuu wMaTtpuuHoro cumHTe3a. ['enermueckass wuHbopMmanus u JIHK.
Peanuzamus reHeTudeckod HWHpOpMAIMH B KIETKe. | eHETHUYECKHWM KOJ U €ro
CBOMCTBa. TpaHcKpunuus — MaTpudHbl cuHTe3 PHK. Tpancasamus — OuMocuHTE3
Oenka. Jrtanel TpaHcasauuu. Koguwposanme amuHOKHCIOT. Pons pubocom B
OMOCHHTE3€ OeJIKa.

Hexnerounsle ¢popMel xU3HH — BUPYCEL McTopus oTkpbeiTus Bupycos (/1. .
BaHoBcKMI1). (OCOOEHHOCTH CTPOEHHUS W JKHU3HEHHOTO IIMKIAa BHUPYCOB.
bakrepunodarun. bBone3nm pacTeHmii, XHBOTHEIX H HEJOBEKa,, BbI3bIBacMEbIE
Bupycamu. Bupyc mmmyHoneduiuTta uyemoeka (BUY) '~ Bo36yaurens CIIN]]a.



OOparHass  TpaHCKpHIIIHMS, peBepTa3za ¥  HHTerpasa. IIpodmrakTuka
pacIpocTpaHeHUs BUPYCHBIX 3a00JIeBaHHH.

JleMOHCTPAIIHM:

Iloptpetri: H. K. Koasnos, /1. . BanoBckuu, K. A. Tumupszes.

Tabmuner u cxembl: «Tunel nutaHus», «Metadbonuzm», «MHTOXOHIPHI,
«DHepreTudeckuili ooMen», «Xmopomtact», «Dotocunres», «Ctpoenme JJHK»,
«Ctpoenue u (pYHKIIMOHHUPOBaHHe T'eHa», «CHHTE3 Oenka», «['eHeTUUeCKHUH KO,
«Bupyce», «baktepuodarn», «CTpoeHue W xku3HeHHBIM UK Bupyca CIIN]]a,
oaxTepuodaran, «Permmukamus JITHK».

OOopynoBanue: mMojaenu-anmankanud «Y asoenue JIHK u TpanHckpunusy»,
«buocunTe3 0enka», «CTpoeHue KIETKU», Mojielb cTpYKTyphl JIHK.

Tema 5. Pa3MHOKeHHE 1 HHANBHAYAJIBHOE PA3BHTHE OPraHU3MOB.

KileToyHBIA LMK, WIM JKM3HEHHBIA IMKI KIeTkH. MHrepdaza m MHUTO3.
[Iponeccel, mpoTekawIiue B HHTepdasze. Penmaukamus — peakius MaTPHYHOTO
cunre3a JIHK. Ctpoenme xpomocoM. XpPOMOCOMHBEIM Ha0Op — KapHOTHII.
JIMNIOMJHBIM W TalJIOWJHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMAaTH]IBL
[IUTOJIOTUYECKUE OCHOBBI PAa3MHOXKCHUS W  HHIAWBUAYAJIBHOTO  PAa3BUTHUSA
OpPraHNU3MOB.

Jlenennue kimetkn — muro3. Ctagum mutosa. IIporeccel, mpoucXoasIIue Ha
pa3HBIX CTAJHUIX MUTO3a. bUOJIOrMYECKUN CMBICTT MUTO3A.

IIporpamMmmupyemasi THOEIb KJIIETKH — allONTO3.

DopMBI Pa3MHOXKEHHSI OpPraHU3MOB: Oecriojioe U ImoaoBoe. Buael Oecnosoro
Pa3MHOXKEHUS: JIE€JICHUE HAJIBO€, II0YKOBAaHME OJIHO- W MHOTOKJIETOYHBIX,
CITOp0o0Opa30BaHUE, BEreTaTUBHOE pa3MHOkeHUE. MCKycCTBEHHOE KIOHHPOBAHHE
OPraHU3MOB, €TI0 3HAYECHUE JIJIsI CEJICKIIUMN.

ITonoBoe pa3MHOKEHHUE, €TI0 OTAMYHUS OT OECIIOJIOTO.

Meno3. Craguu meno3a. IIporecchbl, mpoUCXOAsIMe Ha CTagusAX MeEHO3a.
IToBenenrne xpomMocoM B Meno3e. KpoccuHrosep. bHOJIOTHUECKUHW CMBICIT W
3HaYEHHUE MEUNO03a.

['ameTorene3z — mpolecc o0O0pa30BaHUS MOJIOBBIX KIETOK Y »XHBOTHBIX.
ITonoBeIe Kene3bl: CEMEHHUKU M SIUMUHUKH. OOpa3oBaHHE U pa3BUTHE MOJIOBBIX
KIIETOK — TraMeT (CIIEpMaTO30HM], SMIICKIETKAa) — CIIEpMAaTOr€HE3 M OBOTCHE3.
OCoOEHHOCTH CTPOCHHUS SUIEKICTOK U crepmMaTo3ougoB. OmioJoTBOpPEHHE.
ITapreHorenes.

MuauBUayadbHOE  pa3BUTHE (OHTOr€HE3). OMOPHOHAIBHOE pPa3BUTHE
(3MOpuHoOreHes). DTamnsl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX YKHUBOTHBIX:

IpoO0JeHue, TracTpyisaums, opraHoreHes. IlocTAIMOpHOHANBHOE, pa3zBuTHE. THUIIBI
MOCTAMOPHUOHANIBHOTO pa3BUTHSA: MpsiMoOe, ~HEmpsaMoe (TnunHodHoe). BinusHue



cpelbl Ha pPa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHEIC
YPOJICTBA.

Poct u pa3zBurue pacteHuii. OHTOTE€HE3 IBETKOBOI'O PACTECHHS: CTPOCHHE
CEMEHMU, CTaJJu Pa3BUTHI.

JleMOHCTpAIIHH:

Tabmuuel M cXxeMbl: «@POpMBI Pa3MHOXKEHUS OpPraHHU3MOB», «J[BOMHOE
OILIOJIOTBOPEHHUE Y IBETKOBBIX pacTeHUM», «BereratTuBHOE pPa3zMHOKEHUE
pacTeHuM», «JleneHne KIeTku OakTtepui», «CTpO€HME MOJIOBBIX KIIETOK),
«CtpoeHne xpomocombl», «Kimerounsi mukn», «Pemmukamus JIHK», «Muto3»,
«Meno3y», «llpsgsMmoe u HenpsiMoe pa3BUTHUE», «] aMETOreHe3 y MIEKOMMUTAKOIINUX U
gejaoBeKa», «OCHOBHBIE CTaJIUM OHTOTEHE3a.

OO0opynoBaHHUE: MHKPOCKOTI, MHKPOTIpEIapaThl «CriepMaTO30H 1B
MJICKOMMUTAOIIETO», «SANUIMEKIeTKAa MIIEKOMUTAKIIETO», «KapuOKMHE3 B KJIIETKaX
KOpEIIKa JIyKa», MarHUTHas MOJC/Ib-alllUINKalusa «J/leneHue KIEeTKU», MOJIEIb
JIHK, monens meTada3Hol XpOMOCOMEL.

JIabopaTopHbIe H IPAKTHYECKHE PA0OTHI:

JlabopatopHass padbora Ne 3. «HaOmromeHwme MHUTO3a B KIETKaX KOHYMKA
KOPEIIIKa JIYKa Ha TOTOBBEIX MUKpOITpEIapaTaxy.

JlabopaTtopHasi pabdora Ne 4. «M3ydeHHe CTPOCHHS MOJOBEIX KJICTOK Ha
TOTOBBIX MUKpOIIpEIapaTaxy,.

Tema 6. HaciienCTBeHHOCTHL U H3MEHYHBOCTH OPraHMU3MOB.

IlpenMet u 3aaun reHeTUKUA. IcTOpHs pa3BUTUS T€HETUKUA. POJIb IUTOJIOTHUH
M SMOPHOJIOTHM B CTAaHOBJICHUH TeHETHMKH. BKiIaJ pOCCHUCKHMX M 3apyOEeKHEBIX
Y4€HBIX B pa3BUTHE TE€HETHKHM. MeToasl TeHEeTHUKH (THOPpHUI0JIOTHYECKUH,
[IUTOTCHETUUYCCKUM, MOJIEKYISIpHO-TeHEeTHYeCKHUi1). (OCHOBHEIE T'€HETHUUCCKHUE
MOHATUSA. [ €eHeTUYeCcKasi CUMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEILIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBAaHUS IIPU3HAKOB, YCTaHOBIEHHEIE I'. MeHaeneMm.
MonoruOpugHOEe CKpeIlMBaHHE. J3aKOH €JUHO00pa3usi THOPHUIOB NIEPBOIO
nokoyeHus. [IpaBuno joMuHHpOBaHUA. 3aKOH pacIlelIeHUs IIPU3HAKOB. [ unmoresa
qUCTOTHI rameT. [lojiTHOe U HEMOJTHOE JOMUHUPOBAHHUE.

JlurnopugHOEe  CKpeIIMBaHWE. 3aKOH  HE3aBUCHMOTO  HacJeJOBaHMS
npu3HakoB.  IlUToreHeTHUUYECKHE  OCHOBBI  JIMTUOPUIHOTO  CKpEIMBaHHS.
AHaJIU3UpYIOILEE CKpellMBaHUe. FIcmoib30BaHUE aHAJIU3UPYHOILIETO CKPEIUBAHUS
IIJISL OTIPEIETICHUS T€HOTHUIIa OCOOH.

CleruieHHOE HaclieJoBaHHe ITpu3HakoB. PaboTta T. MopraHa no crenjaieHHOMY
HacJIeJOBaHUIO TeHOB. HapyilieHue ClieruieHus TEHOB B pe3YyJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAasl TEOPUS HACIIEICTBEHHOCTHU. | €HeTUUECKIE KapThL.



['eHeTnka mojla. XpoOMOCOMHOE OIPENEIEHUE Tojia. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOTraMeTHEIE MW TeTeporamMeTHble opraHu3Mbl. HaciaemoBaHue
[IPU3HAKOB, CIIEIIJIEHHBIX C ITOJIOM.

M3MeHuYnBOCTE. BBl ”3MEHUMBOCTH : HEHACJIEICTBEHHAS U HACJIEICTBEHHASI.
Pone cpenbl B HEHACJHCACTBEHHOW  M3MEHYMBOCTU.  XapaKTEPHUCTHKA
MOIU(PUKAIIMOHHON U3MEHYMBOCTH. BapuallMOHHEIN psjT M BapuallMOHHas KpUBasi.
Hopma peaknuu npuzHaka. KoauuecTBEHHBIE M KAUE€CTBEHHBIE IPU3HAKU U HUX
HOopMa peakiun. CBoMCTBa MOAU(DUKAITHOHHON H3MESHUHUBOCTH.

HacnencTtBeHHasi, WM TE€HOTHIIMYECKas, HW3MEHUHMBOCTh. KoMOWHaTHBHas
M3MEHUYMBOCThL. Melo3 Hu IIOJOBOM IIPOILECC — OCHOBAa KOMOWHAaTHUBHOU
M3MEHYNBOCTH. MyTalHoHHass H3MEeHYHBOCTh. Knaccudukanms MyTaliuii: TeHHEIE,
XpOMOCOMHBIC, TeHOMHEIC. YacToTa M MpUYMHE! MyTaluil. MyTareHHEIC (DaKTOPEIL.
3aKOH TOMOJIOTHYECKHX PAIOB B HacaeACTBEHHOU n3meHunBoctu H. M. BaBuiosga.

BHesiepHas HaclIeJCTBEHHOCTh U U3MEHYNUBOCTh.

I'eneTtnka uvenoBeka. Kapuwormn demoBeka. OCHOBHBIE METOIBI T€HETHKH
4eJI0BeKa: TeHeaJOrHueCKHUM, OJTM3HELOBLIM, IMTOT€HETHYECKHM, OMOXUMHY €CKHH,
MOJIEKYJIIPHO-TEHETHUY €C KU, CoBpeMeHHOE OMpEJICIICHUE TEHOTHUIIA
[TOJTHOTEHOMHOE CEKBECHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[I[1P-ananm3a. HacmencTtBeHHBIE 3a00JIcBaHHUS UYEIOBEKAa: TEHHBIE OOJIC3HH,
OOJIE3HU C HACJICJCTBEHHOW MPEapacoNOKEHHOCTBIO, XPOMOCOMHEIE OOJIE3HHU.
ComaTHyeckue HM TeHepaTUBHbIE MyTaluh. (CTBOIIOBBIE KIETKUA. I[IpMHIMNB
3JIOPOBOTO 0Opa3a JKU3HH, TUATHOCTHKH, MPO(MHUIAKTHKN U JICUYCHUS TeHeTHISCKUX
OoJsie3Hed. MeIUKO-TeHETUYECKOE€ KOHCYJIBTHPOBAHHUE. 3HAUYCHHE MEIUIIMHCKOU
F€HETHUKHU B IIPEIOTBPAILICHUM U JIEYeHUH IT€HETUUECKUX 3a00IeBaHHUM YEJIOBEKA.

JleMOHCTpAIIHH:

Iloptpetrl: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuos.

Tabmuusl 1 cxeMbl: «MOHOTHOPHUIHOE CKPEILIMBAHUE U €T0 IIUTOT€HETHY €CKasl
OCHOBAa», «3aKOH pacCILECIUICHNUS U €ro IUTOT€HETHYECKasd OCHOBAY, « 3aKOH YHCTOTHI
rameT», «J[urmopugHoe cKkpenBanue», « L |luTonoruueckue OCHOBBI JUTHOPUIHOTO
CKpeIlUBaHus», «Meno3y, «B3auMonenucTBUE allJIEIbHBIX TEHOBY, «l eHEeTHUYECKUE
KapThl pacTCHUM, JXUBOTHBEIX M YelIOBeKa», «[ eHeTHKka moira», «3aKOHOMEPHOCTH
HacJIEOBaHUs, CICIIJIEHHOTO C IOJoM», «KapHOTHUIIBI 4EIOBEKAa U JKUBOTHBIX)Y,
«Bunel m3MeHunBOCTHY», «MomgudukaimoHHass H3MEHUYHBOCTEY, «HacnenoBanue
pe3yc-axTopay, «I'eHeTHKa Tpynn KpoBH», «KMyTalmOHHAS U3MESHIHUBOCTE.

OOopyoBaHue: MoAeaHU-aIlIINKALUH «MOHOTHOPHUIIHOE CKpEIUBaHUE,
«HemonHoe JgoMHUHHUpOBaHHEY», «JI[MTMOpUIHOE CKpEIHUBAHMCY, , «llepekpécT
XpPOMOCOM», MUKPOCKOIT 1 MEKpoTpenapat «J[po3obuaa» (HopMa, MyTalun (hopMEI
KPBUIEEB U OKpPACKHU Teja), repoapuii «I'opoxX moCeBHOI.



JIabopaTopHbIie H NIPAKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 5. «M3ydeHue pe3ylIbTaTOB MOHOTHOPHIHOTO H
TUTHOPHUTHOTO CKPEIIMBaHUS y JP030(HIEI Ha TOTOBEIX MUKPOIIpEIapaTaxy).

JlaGopaTopnast padbota Ne 6. «M3yuenne Moau(pHUKAIIMOHHON H3MEHYHUBOCTH,
TOCTPOEHUE BAPUALIMOHHOTO PsAa U BapHAIlMOHHON KPUBOWM.

JlaGopaTopHast pabota Ne 7. «AHaau3 MyTaluid y Jpo30(UiIbl Ha TOTOBEIX
MUKpOIpEmapaTax».

IlpakTnueckass padota Ne 2. «CocTaBieHHME M aHaAJM3 POJOCIOBHBIX
4EJIOBEKAY.

Tema 7. Ceaexknust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekuMs Kak HayKa M IPOLECC. 3apOXKICHUE CEICKLUU U JOMECTHUKAIUSL.
Yuenue H. . BaBunoBa o 1ieHTpax MpOUCX0XKICHUS U MHOTO00pa3us KyIbTYPHBIX
pacTeHu. LleHTphI MPOUCXOKASHUS JOMAIIHUX JXUBOTHBIX. COopT, mopojia, I TaMM.

CoBpeMeHHBIE METOBI CeleKIMH. MacCOBBIM M MHIUBHUIYaJIbHBIM OTOOPEI B
CEJIEKIIMM pacTeHUM M KHUBOTHBIX. OIl€HKa OJKcTepbepa. DIM3KOpOCTBEHHOE
CKpeluBaHue — HWHOpuUAUHT. Yucrasg uHUA. CKpelMBaHME YHUCTBIX JIMHHUM.
I'eTepo3uc, umm rubpugHas cuiia. HepojcTBeHHOE CKpeIUBaHUE — ayTOPHUHT.
OtnanéHHas ruOpuan3anus U €€ ycnexu. MMCKyCcCTBEHHEBIN MyTareHe3 U MOJy4CHHUE
MOJTUILIONIOB. JIOCTHKEHUS CEIIEKIIUA PACTCHUU, J)KUBOTHBIX 1 MUKPOOPTAHU3MOB.

broTrexHoI0TrMs KakK OTpacib IIPOU3BOJCTBA. ['€HHAs HMHIKEHEPHUS. ITallbl
co3nanusl pexkomOuHaHTHOM JIHK wum TpaHcreHHbIX opraHu3smoB. KiaeTouHas
MHKeHepUs. KieTouHble KynbTYypbl. MUKPOKIIOHAIBHOE Pa3MHOXEHUE PACTCHUM.
KiloHupoBaHUE BBICOKOIIPOJYKTUBHBEIX CEIIBCKOXO3SIMCTBEHHBIX OPraHHU3MOB.
DKOJIOTHYECKHE U J3Ttudeckue  npooiaemel. I'MO  —  reHeTHuecku
MOIU(PUIIMPOBAHHEIC OPTaHU3MEL.

JleMoHCcTpalyu:

Iloptperei: H. WM. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabmuuel m cxembl: kapTa «LIEeHTpBI TPOMCXOXKIEHHS W MHOrooOpa3us
KYJIBTYPHBIX pacTeHuM», «llopoasl JoMamHuX )XKHUBOTHBIX», «CopTa KyJIbTYPHEIX
pacTeHu», «OTnancéHHas ruopuau3anus», «Padbotel akagemuka M. @. MBaHoBay,
«Ilomunmmongusi», «OOBEKTE OHoOTeXHONMOTUN», «KIIETOUHBIE KYJIBTYPBEl H
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O0opynoBanue: MYJISDKH IIJI0JJOB U KOPHEILIONOB JUKUX (POPM M KYJIBTYPHBIX
COPTOB pacTeHUM, repoapuil «CenbCKOX03IHCTBEHHBIE PACTCHHUS.

JIabopaTopHbIe H IPAKTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJBI U JOCTHWKCHUS,  CEACKUHU  PACTCHUN U
YKUBOTHBIX (Ha CEJIEKI[MOHHY IO CTAHIUIO, IUIEMEHHVIO bepmy,



COPTOUCIILITATEILHBIM  YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpPHIO
arpOYHHBEPCUTETA WM HAYIHOI'O LIEHTPA )».

INDTAHUPYEMDBIE PE3VJIbTATBI OCBOEHHWA ITIPOIT'PAMMDBI T10
bMOJIOTM1 HA  BA3OBOM  VYPOBHE CPEJIHET'O  OBHIIEI'O
OBbPA30BAHHNA

Cormacuo PI'OC COO, ycraHaBaiMBa[KTCI TpeOOBaHHS K pe3yJIbTaTaM
OCBOCHHSI OOy4YaKI[MMHUCS IporpaMM  CpeJHero odmiero o0pa3oBaHUA:
JTUYHOCTHBIM, METallpeIMETHBIM U IIPEeIMETHBIM.

JINHHOCTHBIE PE3YJIBTATHI

B CTpyKType JTMYHOCTHBIX PE3YJILTATOB OCBOCHUS IpeaMera «buomorusy
BBIJICJIEHEI CJIEIYIOIIAE COCTABJISIOIIMAE: OCO3HAHHE O0YyJaroIIMMHUCS POCCHUUCKOM
rpaxkK JaHCKOM UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH
M CaMOOINIPEJECICHUIK, HaJA4YhE€ MOTHBAIlMM K OOYYEHHK  OHOJIOTHH,
[IeJICHAIPABJICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX ILICHHOCTEM M HCTOPHYECKUX TpagUIIMil pPa3BUTHUS OHOIOTHIECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCThH OOYUaKOIIUXCS PYKOBOJICTBOBATBLCS B CBOCH
NEATEIIBHOCTA 1IEHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAMM, MPUCYILUMUA CHCTEME
OHMoNOrMYecKOro o0Opa30BaHUS, HaJIMUYHWE SKOJIOTHYECKOTO IpaBOCO3HAHUS,
CITOCOOHOCTH CTaBUThH LIE€JIU U CTPOUTH JKU3HECHHBIC IIJIAHEL.

JIMYHOCTHBIE PE3yIbTaThl OCBOEHUS MpeaMeTra «bUoorusy JOCTHraroTCs B
€IMHCTBE YUYC€OHOW U BOCIIMTATEIIBHOU JI€SITEIBHOCTH B COOTBETCTBHU C
TpaJALIMOHHBIMUA POCCUUCKHUMH COLUOKYJIBTYPHBIMU, UICTOPHUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NPUHATBIMH B OOILECTBE MHpaBUIAMH W HOPMaMH
MOBEACHUS M CIIOCOOCTBYIOT IIpOIl€CCaM CaMOIIO3HAHHMS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEW IIO3UIAM JIMIHOCTHU, MaTPUOTHU3MA,
YBaXXCHUS K 3aKOHY U ITPABOIIOPSJIKY, YEJIOBEKY TPyJa U CTapIIEMy ITOKOJEHHUIO,
B3aMMHOI'0 YBaXXCHHS, OEPEKHOr0 OTHOIIEHHS K KYJIBTYPHOMY HACJICJUI0 U
TpaJUIUAM MHOTOHAI[MOHAJIbHOrO Hapoma Poccuuckou Denepaiivu, MpUpPOIE U
OKPYIKaroILEU CpEJIE.

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHoro mnpeamera «buomorus»
JOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTE 00 y4arOIMXCSI PYKOBOICTBOBATHCS
c(hbOpMHPOBAHHON BHYTPEHHEH ITO3MIMEH JIMYHOCTH, CHCTEMOMN IIEHHOCTHBIX
OpPHUEHTAL[UM, IIO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYHOIIUX
TPaJULIUOHHEIM II€HHOCTSIM POCCHUCKOTO OOIecTBa, PACIipeHNne  KH3HEHHOTO
OIBITAa M OIBITAa JEATEIBHOCTH B IPOLECCE Peain3allii- OCHOBHBIX - HATIPABIICHWH
BOCIIUTATEIBHOU JIEATEIIBHOCTHA, B TOM YHUCJIE B YaCTH:



1) rpa:xxIaHCKOro BOCIIHTAHHUSA

c(hOpMHUPOBAHHOCTE T'PAXKJIAHCKOH MMO3UIIHU 00YUIaroIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOIr0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHEIX IIpaB U 00S3aHHOCTEH, YBaXKEHHUE 3aKOHA
M TIPaBOIIOPSIIKA;

FOTOBHOCTB K COBMECTHOM TBOPUECKOH JICITEILHOCTHU ITPH CO3JaHMH YUSOHBIX
NPOEKTOB, PEIICHWHM YUYEOHBIX M ITO3HABAaTEIBHBIX 3aJlad, BBITOJIHEHUU
OHMOJIOTUYECKHUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh OMNpPEeNeHsAThL COOCTBEHHYI MO3HUIHMI MO OTHOIICHHUIK K
SIBJICHUSIM COBPEMEHHOM KU3HU B OOBSICHSATE €€;

YMEHHE YUYUTBIBATH B CBOUX JEUCTBHSAX HEOOXOJHUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JTIOACH C pa3HBIMHM YO€XKICHUSIMHU, KYJIbTYPHEIMHU LIEHHOCTSIMH H
COLIMAIBHBIM ITOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHWYECTBY B IPOLIECCE COBMECTHOTO BBIMOJHEHUS
y9e€OHBIX, II03HAaBaTEJIBLHBIX W HCCIEJOBaTENbCKUX 3ajlad, YBaXHUTEIBHOIO
OTHOIIICHUS K MHEHHUI OIIIIOHEHTOB MPpHU OOCYKJEHHMH CIOPHBIX BOIPOCOB
OMOJIOTUUECKOI0 COJIepiKaHMS;

TOTOBHOCTBH K TYMaHUTAPHOMN U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NIATPHOTHYECKOT0 BOCIIHTAHHA :

c(hOPMHUPOBAHHOCTE POCCUHMCKOH TpaXk/IaHCKOW HICHTHYHOCTH, IAaTPUOTH3MA,
YBaXECHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepe PoauHoun, rop1ocTu
3a CBOM Kpau, CBOK PoJMHY, CBOM S3BIK WM KYJIbTYPY, NMPOILIOE W HACTOSIIIEE
MHOTOHaIMOHaJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILEHUE K IIPUPOJHOMY HACIECIUIO U MaMITHAKAM IIPUPO]IbI,
nocTxKEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTL OILICHHMBATh BKJAJ POCCHHCKHUX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHONOTrMH, IIOHMMaHUS 3HAUYEHUS OMOJOTMM B IIO3HAHUU 3aKOHOB
MPUPOJIEL, B )KU3HU YEJIOBEKAa U COBPEMEHHOTIO OOILECTBA;

ueHHasl yOekKJIEHHOCTh, TOTOBHOCTh K CIIy:)K€HHMIO M 3amure (OTedecTsa,
OTBETCTBEHHOCTB 3a €ro Cyan0y;

3) AYXOBHO-HPABCTBEHHOr0 BOCIIHTAHHA:

OCO3HAHUE JYXOBHBIX [IEHHOCTEU POCCHUCKOTO HAPOJIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHMUS, ITHYCCKOIO ITOBC/ICHUS,

CIIOCOOHOCTh OILICHHBATh CUTYallMI0 U IIPUHHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U II€HHOCTH,;

OCO3HaHHE JIMYHOI'O BKJIa/Ja B MOCTPOSHUE YCTOMUMBOrO OYIYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISAM, CO3JaHUID,CEMBI, Ha OCHOBE
OCO3HAHHOTO TIPUHATUS ILIEHHOCTEW CEMEWHON IKU3HU B COOTBETCTBUU C
TpaJULIUAMH HapoaoB Poccuuy;



4) 3CTeTHYECKOro BOCIIUTAHUSA:

3CTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIKYas 3CTETHKY ObITa, HAYYHOIO H
TEXHUYECKOro TBOPUYECTBA, CIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHHUM;

[MOHUMaHHWE 3MOIIMOHAJIBHOTO BO3JICUCTBUS )KUBOU IIPUPOJILI U €€ LIEHHOCTH;

TOTOBHOCTE K CaMOBBIPAXXCHHIK B Pa3HBIX BHIAaX HCKYCCTBAa, CTPEMIICHHE
TPOSIBJIATE KA4€CTBAa TBOPUYECKOU JIMUHOCTH;

S) (pU3HYEeCKOro BOCNHUTAHHUA, (POPMHPOBAHHA KYJbTYPbI 30POBbH H
IMOINHOHAJIBHOI0 0JIAr0MOJIYy YHs:

MOHUMAaHHE U pealnu3alus 3JJ0pOBOro U 0€30macHOro oopasa JKHU3HH (3710pOBOE
MUTaHUe, COOTIICHHE TUHTHEHUUECKHUX ITPaBUII U HOPM, COaJlaHCUPOBAHHEIN PEKUM
3aHATHM W OTAbIXa, peryiasgpHas (U3WUecKas aKTHBHOCTB), OepeXHOro,
OTBETCTBEHHOTO M KOMIICTCHTHOIO OTHOIICHUS K COOCTBEHHOMY (pU3MIECKOMY U
[ICUXUIECKOMY 3/10POBBIO;

MOHUMAHWE I[IEHHOCTH TIpaBUJI HWHIWUBHUIYAJIBHOTO M KOJUIEKTUBHOTO
O0€30MacHOr0 MOBEACHNUS B CUTYallUIX, YTPOKAIIMX 3I0POBBI0 M JKU3HU JIHOJIEH;

OCO3HAHHUE MOCIEACTBUM W HENPUATHS BPEIHBIX MPHUBBUEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS );

6) TPYyA0BOro BOCIIUTAHHA:

FOTOBHOCTE K TPYY, OCO3HAHUE LIECHHOCTH MacTEPCTBa, TPYIOIIO0HE;

FOTOBHOCTH K AaKTHBHOM JE€ATEJIBHOCTH TEXHOJIOTHYECKOM W COLMAJIbHOM
HAIIPaBJICHHOCTH, CIIOCOOHOCTHL MHUIIMHUPOBATh, INIAHUPOBATH U CaAMOCTOSTEIBHO
BBIIIOJTHATE TAKYHO J1€ATEIbHOCTb;

HHTEpEC K pas3sIudHBEIM cdepaM IpodecCHOHAIBHON JIeATeNLHOCTH, YMEHHE
COBEpIIAaThL OCO3HAHHBIM BBEIOOp Oyaymieil mpodeccHd ¥ Pealu30BBLIBATH
COOCTBEHHBIC JKU3HCHHBIC IJIaHEI,

FOTOBHOCTL M CIIOCOOHOCTH K OOpa30BaHMI) M CcaMOOOpa30BaHMI Ha
MTPOTSKEHUU BCEU KU3HU;

7) YKOJOrH4€CKOro BOCIIUTAHUS :

YKOJIOTHYIECKH 1Ie1eCO00pa3HOE OTHOIICHHE K MPUPOJIE€ KaK HCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIL[€CTBOBAHMS;

MOBEIIICHUE YPOBHS HSKOJOTHUECKOM KYIBTYPhI: NPHOOPETEHUE OIIBITA
[JIAHUPOBAHUS TIIOCTYIIKOB Y OIEHKA WX BO3MOXKHBIX TIOCJIEACTBAU JJIA
OKPYKAFILEH CPEJIBI;

OCO3HAaHHE TJI00AJTBHOTO XapakKTepa SKOJOTHMYECKHX IpoOJIeM U IyTeH HX
pEIICHUS,

CIIOCOOHOCTB MCITOJIB30BATh IMPHOOPETAEMBIC IIPH U3YUYEHUHN OUOJIOT MU 3HAHUS
M yMEHUS TIIpU PEHICHHUHM  IPoOJEM,  CBSA3aHHBIX, .. C.;  PallMOHATBHBIM
OPUPOJIOIIONB30BaHUEM  (COOMIOCHHE  MOpaBuil ~ TOBCICHUS B TIPUPOJIE,



HAIPaBJICHHBIX Ha COXpPAaHEHUE PABHOBECUS B DSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HEIIPUATHE JEUCTBUH, IPUHOCAIIUX BPEJ] OKPYKAOILEH TPUPOTHOU
cpele, YMEHHUE MPOTHO3UPOBATE HEOJIArOMPHUSTHEIE SKOJOTMYSCKHE MOCIEICTBUS
IPEANPUHUMAEMBIX JICUCTBUU U MIPEIOTBPAIATh UX;

HaJIMIME PA3BUTOTO 3KOJOTMUECKOTO MBIILJICHUS, YKOJTOTUIECKOUN KYJIBTYPHI,
OIBITa NEATEIILHOCTH 9KOJIOTUYECKOU HaIlpPaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATBHCSI UMM B ITO3HABATEIIbHOM, KOMMYHHKATUBHOW U COILIAAJIBHOU
[IPaAKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOM JIEATEIIBHOCTH 3KOJIOTUYECKOUN
HaIPaBJICHHOCTH,

8) HIEHHOCTH HAYYHOI0 MO3HAHUA

c(hOPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM IIPAKTUKH, OCHOBAHHOIO Ha JIMajore
KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTAa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M YMTATEINBCKOU KYJIBTYPHI KaK CpeICcTBa
B3aUMOJIEUCTBUS MEXK]TY JIFOJIbMHU U TTO3HAHUS MUPA;

MOHUMaHWE CICIU(PHUKA OHOIIOTMM KaK HayKH, OCO3HAaHHS e€ poIId B
GOpMHPOBAHUH PAlMOHAIBLHOIO HAYYHOT'O MEIILICHUS, CO3JJaHUH I[CIOCTHOI'O
IpPeACTaBICHUS 00 OKPYKAIOIIEM MHUPE KakK O €QUHCTBE IPHPOJEI, YEIOBEKa M
o0IlIeCTBa, B MO3HAHMMU IPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHUHM IPOOJIEM
COXPaHEHUS MPUPOJHOTO PAaBHOBECHUS,

yO€XKJIEHHOCTh B 3HAYMMOCTH OWOJIOTHH 15 COBPEMEHHOM IL[MBHJIM3AL[UU:
oOecIieueHHUs] HOBOI'O YpPOBHSI pPa3BUTHUS MEJMILHHEL, CO3JJaHHUE MEPCIEKTUBHEIX
OMOTEXHOJIOTUH, CIOCOOHBIX pemaTbh PEeCYPCHBIE MNpOOJIEMBI  pPa3BUTHUS
JeJI0BEUYECTBA, MOUCKA IYTEH BBIXOJa M3 IIIO0AIBHEIX SKOJOTHYECKUX MIPOOJIEM U
obecricueHHUsI Mepexojla K  YCTOMUMBOMY  Pa3BUTHUIO,  pPalMOHAJIBHOMY
MCIIOJIb30BAHUIO MPHPOJHBIX PeCcypcoB U (POPMHPOBAHHIO HOBEIX CTaHJAPTOB
KU3HU,

3aMHTEPECOBAHHOCTE B MOJYYCHHHM OHOJIOTHYECKHUX 3HAaHUM B ILEIAX
MOBBIIICHUSI OOIEH KYJIbTYphbl, €CTECTBEHHO-HAY4YHONW TpPaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTH OOyYaromuxcs, (popMupyemMon
MPU U3YYCHUHU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB ITO3HAHMS, UCMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIyda€MbBIE€ 3HAHHS [JII aHalM3a M
OOBSCHEHUS SIBICHUM OKPYXKAIILIEro MUpa U MPOUCXOAAIINX B HEM H3MEHEHHM,
yMEHHE Je/laTh OOOCHOBaHHBIE 3aK/IFOUCHHS Ha OCHOBE HAyYHBEIX (PAKTOB H
MMEHOILUXCS JaHHBIX C LE€JbI0 IOJIYYEHUS JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTE CaMOCTOSITEJILHO MCHOJIL30BATE OMOMOTHIECKUE 3HAHUS JIIs
pEIICHUS POoOJIeM B pealIbHBIX JKU3HCHHEIX CUTYaIlUiX;



OCO3HdHHEC IICHHOCTH HH}’IIHDﬁ HECATCIBHOCTH, TI'OTOBHOCTL OCYIICCTBIIATD
IIPOCKTHYIO H UCCJICTOBATCIIBCKYHO JNCATCIILHOCTE HHIANBHUIYAJIbHO U B I'PVIIIIC;

I'OTOBHOCTD H CIIOCOOHOCTE K HCIIPCPBIBHOMY DGPHBDBHHHH} H
CHMDDﬁpHEGBHHHH}, K aKTUBHOMY IIOJIYHCHHMHK) HOBBIX JHAHUN 1O OHOJIOTUU B
COOTBCTCTBHH C KHN3HCHHBIMH HGTpﬂﬁHGCTHMH.

METAIIPEJJMETHBIE PE3YJ/IbBTATbBI

MeTanpeaMeTHEIE pe3ynabTaThbl OCBOEHHMS ydueOHoro mpeamera «buomorus
BKJIFOYAIOT: 3HAYMMBIE [ (OPMHUPOBAHUS MHPOBO33PEHHUS 00 yUaIOIIMXCS
MEX TUCIUIIMHAPHBIE (MeXIpeIMETHBIEC) OOIlleHaydYHbIE IOHSTHS, OTpaKarolljue
[IEJIOCTHOCTh HAy4YHONH KapTHHBI MHpa ¥ CHEOU(pUKY METOJO0B IO3HAHUS,
MCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (BEIEeCTBO, SHEPIHs, SBICHHE, MPOIEce,
CHCTEMa, Hay9YHBIH (paKT, MPHUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHS,
McCaeJoOBaHNe, Ha0II0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUX ), YHUBEPCATbHEIC
ydeOHble JEeHUCTBUS (IO3HABATEIbHBIE, KOMMYHUKATHBHBIE, pPETYISTHUBHEIE),
obecneunBaromnme GopmMupoBanue (PYHKIIMOHAILHON I'PaMOTHOCTH U COLMAIBHOM
KOMIIETEHIIMM OOy4JaroIl[UXCs, CIOCOOHOCTL OOy4YarI[UXCS  HCIOJb30BaTh
OCBOEHHEIE MEKJUCLUILIMHAPHEIE, MUPOBO33PEHUCCKUE 3HAHUS U YHHUBEPCAJIbHEIE
y4€OHEIC JEHCTBHS B IIO3HABATCIILHOU U COL[MAJIBHOMN ITPaKTHKE.

MeTtanpeIMETHBIE pPE3yAbTaThl OCBOCHUS NPOTPaMMBI CPEJIHEr0 OOIIETo
00pa30BaHUs JJOKHBI OTPAKATh:

OBaanenune YHHBEPCAJIbHbLIMH y4eOHBIMH NMO3HABATEJIbHBIMH
NeHCTBHSIMH:

1) 6a30BbBIE JIOTHYECKHE TeHCTBHUA:

CaMOCTOSTENILHO  (POpPMYJIHpPOBATE M aKTyaJHu3HpOBaTh  IPoOJIEMYy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IIPU OCBOCHUW 3HAHUW MNPUEMBI JIOTUYECKOIO MBINUICHHUS
(aHanmM3a, CHHTE3a, CpaBHEHHS, KilaccH(pUKaIni, 0000IeHNs), pACKPLIBATE CMBIC]
OMOIOTMYECKUX IOHATHUM (BBIAEIATh UX XapaKTepHBIE IIPHU3HAKH, YCTaHABIMBATH
CBSI3M C JIPYTUMH IOHSTUSIMH);

OIIPENECIATh LEIU JICATEeIbHOCTH, 3ajlaBasi MmapaMeTpbl U KPUTEPUM HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI JEATEIIEHOCTH C IIOCTABJICHHBIMU LICIISIMU;

MCITOJIL30BaTh OMOJIOTHYESCKHE ITOHATHS I OOBSCHEHUS (PAKTOB U SBJICHHUU
KUBOU IPUPOJIBI;

CTPOUTh JIOTUUYECKHE PAaCCYXJIEHHS (HUHIYKTHBHEIE, J€JYKTUBHBIE, II0
AHAJIOTHHN), BBISBISTH 3aKOHOMEPHOCTH M IIPOTHBOPEUHSY'B - pPacoMaTprBaeMbIX
SIBIICHUSX, (DOPMYJIMPOBATE BEIBOEI M 3aKJTHOMEHHS;

IPUMEHSITE CXEMHO-MOJIEIIBHBIE CPEICTBA JJIS MPECTABICHUS CYIIECTBEHHBIX
CBSI3¢M M OTHOIIEHHMM B M3ydYaeMBIX OHOJOTMYECKHX  O00BEKTax, 4 Takxke



IPOTHBOPEYUI pPA3HOTO POJA, BEISBICHHBIX B Pa3IMYHBIX HMH(POPMAIIMOHHEIX
MCTOYHHUKAX;

pa3padaTeIBaTh ILUIAH PEIICHHS IIPOOJIEMBI ¢ YYETOM aHalIM3a HMEHOILIHUXCS
MaTE€pHUaJIbHEIX 1 HEMAaTEPHUAIbHEIX PECYPCOB;

BHOCHUTB KOPPEKTUBEI B JIEATCIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
LIEJIsIM, OLIEHUBATh PUCKH ITOCJIEJICTBUM EATEIIBHOCTH;

KOOPAUHUPOBATE U BEIIOIHATE pa0OTY B YCIIOBHSX PeallIbHOIO, BUPTYaJILHOTO
M KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBINLICHHE IIPH PEIICHUH JXU3HEHHBIX ITPOOJIEM.

2) 0a30BBIE HCCJIET0BATEIbCKHE TEeHCTBHS:

BJIaJI€Th HaBBIKAMH YUeOHO-HCCIIETOBATEIBCKON U MPOSKTHOMN JeSTSILHOCTH,
HaBBIKAMM  pa3pemiCHHs  IPoOJIEM, CIOCOOHOCTBKO M TOTOBHOCTBH K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEIICHMS IMPAKTUUCCKUX 3a/]au, IIPUMEHECHHU O
pPa3IMYHBIX METO/IOB IIO3HAHUS,

MCIOJIL30BaTh pPA3JIMUHBIC BHJBLI JEITEIbHOCTH II0 MOJYUYSHHUIO HOBOIO
3HAHMS, €ro HHTepIpeTalud, IIpeodpa3oBaHUI0 M IMPUMEHEHHIO B Y4eOHBIX
CUTYyalMsIX, B TOM YUCJIE IIPU CO3/JaHUM YUSOHBIX U COIMAIbHBIX IIPOEKTOB;

(opMHpOBaTE HAYYHBIH THUIT MBIIIJICHUS, BJIAJICTh HAYYHON TEPMHHOJIOTHEH,
KJTFOYEBBIMU MMOHSTHSAMH U METOIaMHU;

CTaBUThL M (opMynHupoBaThL COOCTBEHHBIC 3aJadud B 00pa30BaTCILHOU
NeSTeIbHOCTH U KU3HEHHBIX CUTYaILUsX;

BBISIBJISIThL ITPUUMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajaudy,
BBIJIBUTaTh TUIOTE3Y €€ pelleH s, HAXOJUTh apT'yYMEHTHI /17151 JOKa3aTeIbCTBa CBOUX
YTBEPIKJICHMI, 3a/laBaTh IapaMEeTPhl U KPUTEPUHN PEILICHUS;

aHaJIM3UPOBAThL MOJYYCHHBIE B XOJ€ PEIICHUS 3aJauld pPe3yJIbTaTHI,
KPUTUUYECKHU OLICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATHL U3MEHECHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OI[€HUBAThL IPHUOOPETEHHELIN OIIBIT;

OCYILIECTBJISATEL lIeJeHAIIpaBICHHBIM MOUCK IIepeHOoca CPeJICTB M CIIOCOOOB
NEeHCTBUS B MPO(ECCHOHAIIEHYIO CPENY;

yMETh IIEPEHOCUTh 3HAHMS B IIO3HABATEIBHYIO M IIPAKTHUECKYH) 00JIacTH
JKU3HEIeATSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMUS M3 PA3HBIX IIPEIMETHEIX 00JIaCTEH;

BBIIBUTaTh HOBBIE MJIEU, IpeJJlaraTh OPWUTMHAIbHBIE MOJXOJLI U pPEIIeHMS,
CTaBUThb IIPOOIEMBI U 3a/JauM, JOITYyCKalOIIUe albTePHATUBHBIC PEIICHUSI.

3) padora ¢ unpopMaIHeH:

OPUEHTHUPOBATLCS B Pa3JIUYHBIX UCTOYHUKAX MHPOPMALMA, (TEKCTE YyIeOHOTO
MocOoOMs, HAyYYHO-IOMYJSPHOM JIUTepaType, ' OUOIOrndeckux CIoBapsax U

CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0Oa3ax AaHHBIX, B MHICpPHETES), aHAIUIUPOBATH



HH(QOPMAIIUIO Pa3IUYHBIX BHJIOB U (DOPM IIPEJICTaBIIEHUS, KPUTUUYECKH OLICHUBATh
€€ JJOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(opMyIHpOBaTh 3allPOChl ¥ MPUMEHSTEH Pa3IWdHEIE METOJBI IIPU IOUCKE U
oTOOpe OHMOJIOTHYECKOI MH(pOpPMAIIUH, HeOOXOUMOM JIJISI BHIITOJHEHHUS YUeOHBIX
3aj1ad;

NPUOOPETAaTh ONBIT HCIIOJIL30BAHUS HMH(OPMAIIMOHHO-KOMMYHHKATHBHEIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJILTYPY aKTUBHOTO HUCIOJB30BaHMS PA3IMUHBIX
MMOUCKOBBIX CHUCTEM;

CaMOCTOSITEIBHO  BBIOMpaTh  ONTHMalbHYIO  (OpMy  IIpeCTaBIICHHS
Oomonornmdeckoii HHpopMaIuy (CXeMEl, TpauKH, THarpaMMEl, TAOIUIIE, PUCYHKH U
Ipyroe);

MNCMOJIB30BaTh HAYUYHBIM S3BIK B KAaueCTBE CpEACTBa MpH padoTe ¢
Omonormueckod HWHGpOpMAIUCH: TIPHUMEHATH XHUMHYCCKHE, (QUIMUECKHEe U
MaTeMaTH4eCKHEe 3HaKH M CHMBOJIBI, (DOpPMYILI, abOpeBHATYpy, HOMEHKIATYDY,
MCIIOJIb30BaTh WM MOPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUECKHE  CpPEJICTBa
HaTJISTHOCTH;

BIaJICTh  HaBBIKAMH  PACIIO3HABAaHWS W 3alUTBl  WH(OOPMAIUH,
HH(QOPMAIMOHHON O€30IIaCHOCTH JTHYHOCTH.

OpianeHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH JA€HCTBHSIMHU:

1) oOnenmne:

OCYILIECTBISATE KOMMYHHKAIIUHM BO BeeX c(pepax )XKM3HM, aKTUBHO y4aCcTBOBATh
B JIMAJIOTe WIM JUCKYCCHH IO CYILECTBY 00CyXkJaeMoH TeMbl (YMEHHE 3a/1aBaTh
BOITPOCKI, BBICKA3bIBAaTh CYXKJCHHS OTHOCHUTEIBLHO BBITOJIHEHHUS MpejaaaracMou
3ajJlaud, YUMTEIBAaTh MHTEPECHl U COrJIACOBAHHOCTH ITO3UIIUHN JIPYTUX Y4aCTHHUKOB
aHuajora Wil JUCKYCCHUH);

pacIio3HaBaTb HEBEpOalbHBIC CpeAcTBa OOILECHMS, IIOHMMAaTh 3HAYE€HHE
COIMAILHEIX 3HAKOB, IIPEJIIOCBUIOK BO3HUKHOBEHUS KOH(MDIMKTHEIX CHTYAILUH,
yMETh CMATYaTh KOH(MJIUKTE ¥ BECTH IEPETOBOPHI,

BIaJeTh Pa3INUYHBIMH CITocOOaMM OOILIEHUS W B3aHUMOJICUCTBHS, IMOHUMATh
HaMepPEHUs JIPYTUX JH0eH, MPOsBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
M B KOPPEKTHOU (hopMe (OpMYITHPOBATE CBOM BO3PAKCHUS,

pPa3BEPHYTO M JOTHYHO HM3JIaraTh CBOI TOYKY 3PEHHUS C HCIIOJB30BaHHEM
SI36IKOBBIX CPE/ICTB.

2) COBMECTHAA NeATEeJIbHOCTD:

MOHUMAaTh M MCIOJbB30BaTh IMPEUMYIECTBA KOMaHIHOW U HUHIUBHIYyaJIbHOMN
pPaOOTEI IIPU peIeHUH OMOJIOTHYECKOU MPOOIeMEl, 000CHOBBIBATE HEOOXOJUMOCTH

IPUMEHEHHS TPYIIIIOBEIX (DOPM B3aWMMOICUCTBHS IPU PEHICHIN YICOHOI 3a/1a9 M,
BEIOMpAaTh TEMATHUKY M METOJIbI COBMECTHBLIX JTCHMCTBUI € YUETOM OOIIUX

HMHTCPCCOB H BO3MOKHOCTEH KaxJO0I'0 HJICHA KOJIJICKTHBA,



OMPpUHUMAThL L€l  COBMECTHOM  JICATEIBHOCTH, OpPraHU30BLIBATH U
KOOPJIMHUPOBATHL JEUCTBUSA MO €€ JOCTHIKECHUIO. COCTaBJISATH IUIAH JICUCTBUU,
pacrpeensaT podu ¢ YYETOM MHEHHM YYaCTHHUKOB, OOCYXKIaTh pPE3YJIbTaThI
COBMECTHOU pabOTHI;

OLICHUBAaTh KaU4E€CTBO CBOETO BKJIaJla U KaXKJI0T0 y9IaCTHUKAa KOMaH bl B OOII[HI
pPE3yJIBTAT IO pa3paboTaHHBIM KPUTEPUSIM;

mpeajaraTb HOBBIE IIPOEKTHI, OIIEHUBATHL HIEU C IIO3ULAM HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh IMO3UTHUBHOE CTPATETUUECKOE MOBEJCHUE B Pa3IUUdHBIX
CUTYyallHsIX, ITPOSIBISATE TBOPUECTBO U BOOOpaKEHUE, OBITH MHUILIMATUBHEIM.

OBianeHne YHHBEPCAJIbLHBIMH PEryJiiTHBHbIMH J€ HCTBHSMM:

1) camoopranu3anus:

MCIOJIB30BaTh OWOJIOTUYECKHE 3HAHMS [JIS BBIIBICHHUS IIPOOJIEM H HX
pPEIIEHHUS B )KU3HEHHBIX M YIEOHBIX CUTYaI[HsX;

BEIOMpaTh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUM IICJIEBBIE U CMBICJIOBBIC
YCTAHOBKM B CBOMX JICUCTBUAX U IOCTYINKaX IO OTHOIIECHUIO K JXKUBOW MPHUPOJIE,
CBOEMY 3JIOPOBBLIO U 3JI0POBBIO OKPYKAKOIIUX;

CaMOCTOSITEIBHO OCVIIECTBIIATh IO3HABATCIIEHYIO JNEATEIbHOCTh, BBISBIATH
MpoOJIEMBI, CTaBUThL U (POPMYIHPOBATE COOCTBCHHEIC 3aJlaud B 00pa30BaTCIbHOMN
NEATEIIBHOCTU U )KU3HEHHBIX CUTYalL[UsX;

CaMOCTOSITEJILHO COCTABIIATH IJIaH PEIIEHHS MTPOOJIEMBI C YUETOM UMEIOIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacCHIUPATE PAaMKH Y4€OHOTO IIpeIMETa Ha OCHOBE JIMUHBIX MIPEAIIOUYTCHUH;

JienaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTE 3a
pPEIICHUE;

OLIEHMBATh MPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMHPOBAHUIO U MPOSBICHHIO IMTUPOKOU I3PYIHIHUH B
pa3HBIX O00JacTSAX 3HAHWM, IIOCTOSHHO IIOBBIIIATH CBOM OOpa30BaTEIbHBIA H
KYJbTYPHBIA YPOBEHD.

2) CAMOKOHTPO0JIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIlUsM, BHOCHTH KOPPEKTHUBBI B JEATEIIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIBTATOB LIEIIAM;

BIaJIeTh HaBBIKAMHM  ITO3HABATENILHONM  pedIeKCHMM  KaK  OCO3HaHMS
COBEPIIAEMEBIX JIEUCTBUU Y MBICIUTENBHBIX IIPOIIECCOB, HMX PE3YJIBTATOB U
OCHOBaHHI, WCIIOJIB30BaTh MPUEMEI pedaeKkcHuu s OISHKH CHUTYyaIllH, BLIOOpa
BEPHOTO PEIICHUS,

YMETh OILICHUBAaTh PHUCKHM M CBOEBPEMEHHO MNPUHUMATL PEIICHUA O HX
CHUKECHUIO;



NPUHUMAThL MOTHBBEI M apryMEHTBl JIPYTUX IpH aHajlu3e pe3ylIbTaToB
NEATEILHOCTH;

3) npunsTHE Ce0s U APYIHX:

NPUHHUMATE ce0sl, TOHNUMAas CBOM HEJIOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTHBEI M apryMEHTHl JIPYTUX TIPH aHajJIu3e pPe3yIbTaToB
NEATCILHOCTH;

NMpU3HABaTh CBOE IIPAaBO U MPABO JAPYTHX Ha OLIHOKH;

pa3BUBAThL CIIOCOOHOCTH IIOHUMATh MUP C ITO3ULHH JPYTOro YeJIOBEKA.

IIPEIMETHBIE PE3YJIBTATDI

IIpenqmetrHbie pe3yiabsTaThl ocBoeHHMS mnporpammel COO mo Oumoloruud Ha
0a30BOM ypOBHE BKJIIOUAIOT crneuduueckue i yaedHoro npeamera «buomorus»
Hay4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI JEMCTBHU IO OCBOCHUIO, HHTEPIIPETALUN U
MpeoO0pa30BaHUID 3HAHWUM, BHUJBI JEATCIABHOCTA IO IMOJIYYCHHI) HOBOTO 3HAHMS M
NPUMEHEHUI0 3HAHWUM B Pa3lMYHBIX YUYEOHBIX CHTYallUsX, a TaKKE€ B peallbHEIX
)KU3HEHHBIX CUTyallMsX, CBSI3aHHBIX ¢ Ouosiorne. B mporpamme npegMeTHEIE
pe3yJIbTaThl MPeACTaBICHBI IO TOJJaM O0YUCHHUSI.

IIpenMeTHEIE pe3ynbTaThl OCBOCHUS ydeOHoro mpenmera «buosorus» ¢ 10
KJacce NOJIKHBI OTPakKaTh:

c(hOPMHPOBAHHOCTh 3HAHHI O MECTE M POJIH OHOJIOTHH B CHCTEME HAYYHOTO
3HAHMS ©CTECTBEHHBIX HAyK, B (DOPMHPOBAHHMU COBPEMCHHOH €CTECTBEHHO-
HAYYHOU KapTHUHBI MHUpPa M HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJ€ POCCUUCKHUX H
3apyOeKHEIX VUCHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (YHKIIHOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKA JIJIS PEIICHUS )XU3HEHHBIX 3aj1ay;

YMEHHUE PACKPBLIBATH COJEpKaHHUE OMOJOTMUECKUX TEPMHHOB U IIOHSATHU:
)KU3Hb, KIIETKa, OpraHU3M, MeTa00I13M (0OMEH BEIIECTB U IIPEBpPAILICHUE SHEPTUH ),
roMeoctas (caMoOperyjsiusi), YPOBHEBas OpraHM3al[Usl JKHUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHUE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE,;

yMEHHE H3JIaraTb OHOJIOTMYeCKHe TeopuH (KJICTOYHasi, XpPOMOCOMHas,
MyTallMOHHAs, ILIEHTpajdbHasi JorMa MOJICKYJISIpHOM Owuosiornn), 3akoHbl (I
Menpensi, T. Moprana, H. 1. BaBunosa) u yueHHs (0 LEHTpaxX MHOTrooOpa3us U
MPOUCXOKICHUS KYJIBTYPHEIX pacTeHuid H. 1. BaBunosa), onpenensars rpaHULIEL UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIIaJIETh METOJaMHU Hay4HOTO IO3HAHUS B OMOJIOTUH: HAOIOIEHHUE U
OIMMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U SBJICHWUM, OPraHU3AIAS W MPOBEICHUE
OHMOJIOTUYECKOr0 SKCEPUMEHTA, BbIJBUKECHUE PTHTIOTE36L, BEISI BACHNE 3aBUCHMOCTHU
MEXKOY HCCIEAYEMBIMM BeIHMUMHAMHU, OOBSICHEHHE “HMOJIY4€HHBIX  Pe3yABTaTOB,



MCIIOJIb30 BAHHBIX HaYYHBIX MOHSATUM, TEOPUH M 3aKOHOB, YMEHHE JI€/IaTh BBIBO/IBI
Ha OCHOBAHHWH ITOJYYE€HHBIX PE3YJILTaTOB;

YMEHHE BBIIECISATH CYILIECTBEHHEIEC ITPHU3HAKM BHPYCOB, KJISCTOK MPOKAPHUOT U
3YKaApUOT, OJHOKJIETOYHBEIX M MHOIOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIISCCOB: OOMEHA BEILECTB M MPEBpAIllCHUSA SHEPIrUHM B KICTKE, (POTOCHHTE3A,
MJaCTUYCCKOTO M HHEPreTHUECKOro oOMeHa, XEMOCHHTE3a, MHTO3a, MEHo3a,
OIIOJJOTBOPEHMS, Pa3MHOXKEHUS, WHJIUBUIYAILHOIO pa3BUTHUS  OpraHH3Ma
(OHTOreHEe3);

yMEHHE IMPUMEHSTH ITOJy4eHHBIE 3HAHUS I OOBSCHEHHS OHMOIOIrHMYSCKHUX
MPOLIECCOB M SIBIICHUM, JJI MPUHATHS NMPaKTUIECKHX PElleHUH B MOBCEIHEBHOM
KU3HU C LEJIbI0 ol0ecredeHUsT Oe30IIaCHOCTH CBOErO 3JI0POBbS M 3JOPOBBS
OKPYKAIILUX IO, COOTIOICHUS HOPM T'PaMOTHOTO MTOBECHUS B OKPYIKaIOIICH
OPUPOIHOM Cpejie, MOHMMAaHHE HEOOXOAMMOCTH HCIOJIL30BaHMS JTOCTHKECHHUM
COBpPEMEHHOMN OHoJIOTUM H OHMOTEXHOJIOTHUH IJ1s1 pPalMOHAIBHOTO
MIPUPO 10T OJIB30BAHUS;

yMEHHE peIlaTh JIeMEHTapHble TI'€HETHUECKMEe 3ajJaud Ha MOHO- U
IUTHOPUIHOE CKpEIIUBaHME, CLEIUIEHHOE Hac/IeJJOBAaHHUE, COCTaBIISTH CXEMBEI
MOHOTHUOPHUIHOTO CKPEILMBAHUSA IS MpeCcKa3aHUS HACJICIOBAHUS MPHU3HAKOB Y
OpPTaHN3MOB;

YMEHHE BBINOJHATE JTa0OpaTOPHBIE M MPAKTHUYECKUE pPaOOTEI, COOMIOIATH
paBUIa IIPH padOTE ¢ YUeOHBIM U J1aDOpaTOPHEIM 000PYJOBaAHUEM;

yMEHHE KPHUTHYSCKH OIEHHWBAaTh W HHTSPOPETHUPOBATH HHGMOPMAIUIO
OMOJIOTHYECKOTO COJEPKAaHMUS, BKIKOUYAIOIIYK) IICEBJOHAy4YHBLIC 3HAHUS U3
Pa3TUYHEIX UCTOYHHKOB (CpeJicTBa MacCcoBOIl MH(DOPMAIMH, HAaYIHO-ITOMY/ISIPHEIC
MaTepHuaibl), ATHYECKHE acCOEKThl COBPEMEHHBIX WCCICIOBAaHUM B OMOJIOTHH,
MEIUIINHE, OMOTEXHOJIOT U H;

YyMEHHE CO3/laBaTb COOCTBEHHBIE IIMCBMEHHBIE M YCTHBIE COOOIEHHS,
0000111as1 OMOTOrHYECKY0 MH(MOPMAIIUMIO U3 HECKOJBKHX HCTOYHHUKOB, TPAaMOTHO
MCIIOJIb30BaTh MOHSATUHHEIN alnapaT OMOJIOTHH.

IIpenMeTHBIE pe3yabTaThl OCBOEHHS yueOHoro mpegmera «buomorus» 6 11
KJlacce JJOJKHBI OTpaxKaTh:

c(hOPMHPOBAHHOCTh 3HAHHI O MECTE M POJIH OHOJIOTHH B CHCTEME HAYYHOTO
3HAHMS ©CTECTBEHHBIX HAyK, B (DOPMHPOBAHMH COBPEMCHHOM €CTECTBECHHO-
Hay4HOW KapTHHBI MHUpa MU HAay4YHOTO MHPOBO33pPEHHS, O BKIIAJE POCCUHUCKHUX H
3apyOeKHEIX VUICHBIX-OMOIIOTOB B pa3BUTHE OHOIOTHH, (PYHKIMOHAILHOMN
rpaMOTHOCTH UEJIOBEKA JIJIS PelleHU s JKM3HEHHBIX 3a/ay;

yMEHHE PACKPBIBAThH COJIepiKaHue OMOJIOTHYECKUX TEPMUHOB 1, IIOHSTHIA: BUI,
MONYJISINS, TEHO(MOH, 3BOIIONNSA, IBIKYIHE  cUIbl '((paKTopsl) “ABOJIONH,
IPHUCTIOCOOICHHOCTh OPTaHM3MOB, BHI000pa30BaHUE, IKOIOTUUCCKUE  (PAKTOpHI,



9KOCUCTEMA, MPOJAYLEHTBI, KOHCYMEHTBI, PpPEOYLUEHTbI, ILENH  IIMTaHUS,
IKOJIOTHYECKas MIpaMujia, OMoreoleHo3, ouocdepa;

YyMEHHE H3JaraTb OWOJIOTMYECKHE TEOpHH (DBOIIOLMOHHAS Teopus 4.
JlapBuHa, CHHTETUYECKAss TEOPHUS HBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponsimeBoro cxojactsa K. M. bspa, depeqoBaHMs TJIaBHBIX HAIIpaBICHUN U
nyTeil sBomomuu A. H. Ceseprosa, yuenuss o omocepe B. M. Beprajnckoro),
OIPEENATH TPAHULIBI UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJaMHi HaydHOTO IIO3HAHUS B OMOJIOTUH: HAOIOJEHHUE U
OIMMCAaHUE JKUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUW, OpraHU3allUsd U IIPOBEICHUE
OHMOJIOTUYECKOr0 SKCIEPUMEHTA, BbIJBUKEHHUE THIIOTE3EI, BBISIBICHHE 3aBUCUMOCTHU
MEXKOY HCCIECAYEMBIMU BeIHMUMHAMHU, OOBSICHEHHE ITOTYYEHHBIX pPEe3YyJIbBTaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX [MOHATUH, TCOPUM U 3aKOHOB, YMEHUE JI€JIaTh BEIBOJIBI
Ha OCHOBAHWM ITOJIYUE€HHBIX PE3YJILTAaTOB;

YMEHHUE BBIJEIATh CYILIECTBEHHBIE NPH3HAKH CTPOCHUS OHOIIOrHYSCKUX
OOBEKTOB: BHUJOB, MOMYISLMM, MOPOAYLEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB,
OHMOr€OI€HO30B M SKOCHCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHUS, MPHCIIOCOOJIEHHOCTHU
OpPTraHU3MOB, JICHCTBHUS HKOJIOTHUCCKUX (PAKTOPOB Ha OpPraHU3MBI, IIEPECHOCA
BEILIECTB M IIOTOKA DSHEPTUM B 3SKOCHUCTEMAX, AHTPOIIOTCHHBIX HM3MEHCHUM B
YKOCHUCTEMaX CBOEM MECTHOCTH, KPYTOBOPOTa BEIIECTB M OHMOI€OXMMHUUYECKHUX
[IUKJIOB B Onochepe;

YyMEHHE NPHUMEHSTH ITOJIYYEHHBIC 3HAHUS I OOBSACHCHHS OHOIIOrMYSCKUX
IPOLIECCOB M SIBJIICHWU, JIJIS1 MPUHIATUSA MPAKTUUYECKUX PEUICHUU B IMMOBCEIHEBHOM
XKU3HH C LENbI0 oOecredeHusT O€30MacHOCTH CBOETO 3OPOBbS M 3JJOPOBBS
OKPYXKAIILUX JTIOeH, COOTIOICHNUS HOPM I'PaMOTHOTO MOBEICHUS B OKPYIKAIOIIICH
OPUPOIHOM Cpejie, MOHMMAaHHE HEOOXOAMMOCTH HCIOJIL30BaHMS JTOCTHKECHHUM
COBPEMEHHOM OMOJIOTUH JJI8 PAllMOHAIBHOTO IIPHUPOJOMOIb30BAHN;

YMEHHE pellaTh JIEMEHTApHBIE OMOJIOTMYECKHE 3aJauyHl, COCTABISATH CXEMBI
MepeHoca BEILECTB U SHEPTHUU B AKOCUCTEMaX (LIEMH ITUTAHUA ),

YMEHHE BBIMOJHATE JTA0OOpaTOpHEIE U IpaKTHUECKHE pPadOThI, COONIOATh
MpaBUIa IIPU padOTE ¢ YueOHBIM U J1aDOpaTOPHEIM 000Dy OBAHUEM;

YMEHHE KPUTHYCCKH OIICHMBATL M HHTCPIPESTUPOBATE HH(POPMAIIHIO
OMOJIOTHYECKOTO  COJEPKAHMS, BKIKOUAIOIIYK) IICEBJOHAYYHBIE 3HAaHUS U3
pPa3IMYHBIX UCTOYHHUKOB (CpPeJICTBA MacCOBOU MH(OPMAIIUH, HAYUHO-IIOMY/ISPHEIE
MaTepualbl),  paccMaTpuBaTb  TIJ0OOallbHEIE  SKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATE MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YyMEHHE CO3/]aBaTh COOCTBEHHBIE NHUCBMEHHBIC M. . YCTHBIE , COOOIICHNUS,
0000111as OMOIOTHYSCKYI0 HMH(DOPMAIHI0 U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIE30BaTh MOHATUIHEIN aIlliapaT OMOJIOTHH.



TEMATUYECKOE IINITAHUPOBAHUE

10 KUNTACC
Ko/inuecTBO YacoB JIeKTPOHHbIE
HanmeHoBaHHe pa3/ie/ioOB H TeM (uugppoBbIe)
Ne n/m Koutpoususie | IIpakTuHueckmne
NporpaMMal Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcehl
Bubmmnoreka 1JOK
1 b 2 0.5
MOJIOTIIT ki HayRa https://m.edsoo.ru/7f41¢292
bubmnoreka IJOK
2 Ku ars 1
BRIE CHETEMBL H X Oprams https://m.edsoo.ru/7f41¢292
3 XUMHYECKUHN COCTAB U CTPOEHUE KIIETKU 8 | | bromorera [OK
https://m.edsoo.ru/7f41¢292
bubmnoreka IJOK
4 Ku 6
SHEACITEIBHOCTD IGTCTIH https://m.edsoo.ru/7f41¢292
5 Pa3mMHOkEeHNE 1 MTHIUBUIYAIEHOE PA3BUTHE 5 { ( Bubmmnoreka 1JOK
OPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencreeHHOCTE H H3MEHUYHUBOCTD 2 (5 Bubmmnoreka IJOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuysa oprann3moB. OCHOBEI 3 [ bubmoreka [JOK
OMOTEXHOJIOrHH https://m.edsoo.ru/7f41¢292
8 Pesepraoe Bpems 1 brbmorera TIOK
https://m.edsoo.ru/7f41¢292
OBILLIEE KOJIMYECTBO HACOB I10 ITPOI' PAMME 34 3 2




Bubmnoreka IJOK

1 buonorus B cucreme Hayk https://m.edsoo.ru/863e6122
02.09.2025 https://m.edsoo.ru/863e632a
Merto b1 mo3HAHUS KUBOWU MTPUPO IHL.
[TpakTueckas padora Ne 1
2 {{I§CHDJ]L30BHEI;E A3JTUUHBIX METOIOB 0.5 bubmiorexa [OK
b . * 09.09.2025 | https://m.edsoo.ru/863e6122
TPU U3YICHUN OMOJIOTHYECKUX
00BLEKTOBY
3 buonornueckne cUCTEMEL, MPOIIECCH U bubmuorexa [JOK
X U3YUEHUE 16.09.2025 | https://m.edsoo.ru/863e6564
4 XUMHUECKHUH COCTaB KJIETKHU. Boma u Bubmnoreka IJOK
MUHEPATEHEIE COJIN 23.09.2025 | https://m.edsoo.ru/863e674e
Bubmnoreka IJOK
5 b .C 0
ST LOCTAB M CTPOCHIE DETKOB 30.09.2025 | https://m.edsoo.ru/863e6b72
depmMeHTE — OHOJIOTHYIECKHE
karanuzaropel. Jlaboparopuas padbora
6 Ne 1 «H3 qs}me KHTHI.FJI}ITIEIECI{Eﬁ 0.5 bromorera [OK
i y * 07.10.2025 | https://m.edsoo.ru/863e6b72
AKTUBHOCTH (PEpMEHTOB (HA MpUMEpE
aMHUJIA3b] I KaTalIa3sl)»
Bubmmnoreka IJOK
7 Yraesompr. JI
AL AR 14.10.2025 | https://m.edsoo.ru/863e6870
Bubmmnoreka IJOK
8 H ATO
YITCHHOBBIC KHCJOTRT 21.10.2025 | https://m.edsoo.ru/863e6d5¢
9 Hcropus u METOIBI M3YIEHUS KIETKU. bubmuoreka [JOK
Knerounas reopus 11.11.2025 | https://m.edsoo.ru/863e6e88
10 KneTka Kak 1ea1oCcTHas KUBas CUCTEMA

18.11.2025




CrpoeHne >yKapuOTHIECKON KIIETKHU.
JTaboparopnas padora Ne 2 «M3yuenue

CTPOEHU S KJIETOK PACTEHUH, ’KUBOTHBIX,

Bbubmnoreka IJOK

11 . 0.5 https://m.edsoo.ru/863e6ff0)
rpuOOB ¥ DAKTEPUH IO MHKPOCKOTIOM 25.11.2025 https://m.edsoo ru/863¢716¢
HA TOTOBBIX MUKPOTIpENapaTax u ux
OITHCAHHE»
Bubmmnoreka IJOK
12 OOmeHn Bemiec erado
WV BEIHERTE T TN 02.12.2025 | https://m.edsoo.ru/863e766¢
Bubmnoreka IJOK
13 O . X
OTOCIITTES. ACMOCHHTES 09.12.2025 | https://m.edsoo.ru/863e7¢98
. Bubmnoreka IJOK
14 JHepreTmIeckuii oomen 16.12.2025 | https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIeTKU. Jlenenue
wierkn. Muro3s. Jlaboparopuas padora
15 No 3 «HabOmro nenne MuT03a B KJIETKAX 0.5 bubmiorexa [JOK
) * 23.12.2025 | https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEMIKA TYKa Ha TOTOBBIX
MUKpOTIpenapaTax»
16 BbuocunTtes 6enka. Peakius bubmnoreka [JOK
MATPUYHOTO CUHTE3a 30.12.2025 | https://m.edsoo.ru/863e796e
Bubmmnoreka IJOK
17 T —0 0
PAHETFIIIEL — DHOCHITES DE 13.01.2026 | https://m.edsoo.ru/863e796e
2 Hexknerounsie (poOpMBI JKHU3HA — bubmuoreka [JOK
BUPYCEL 20.01.2026 | https://m.edsoo.ru/863e7540
Bbubmnoreka IJOK
19 do A3MHO JKEHUSI OPTraHNu3MO
PMBI Pa3sMHOKEHUA OPraHU3MOB 27 012026 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1 e
bubmmoreka IHOK
20 Meii
wos 03.02.2026 | hitps://m.edsoo.ru/S63e7f4a




O0OpazoBaHue U Pa3BUTHE TOJIOBHIX
K1eToK. OmIo10TBOPEHHE.

bubmnoreka [JOK

1 Jlaboparopuas pabora Ne 4 «Izyserme 0-5 10.02.2026 hllpa:ﬁm.edmfruh%@eé%1bG
CTPOEHU S MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOTIPEMAapaTax»

) NnmuBuayansHo€ pa3BUTHE bubmmoreka [JOK
OPraHU3MOB 17.02.2026 | https://m.edsoo.ru/863e8436

o ['enernka — HayKa o bubmorexa [JOK
HACIEACTBEHHOCTH U U3MEHUHUBOCTH 24.02.2026 | https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEOOBAHUSA

24 nmpu3HaKoB. MoHoruOpuIHOE brbmorera [OK

03.03.2026 | https://m.edsoo.ru/863e8878

CKpENMBAHNE

urud 0€ CKpeIIUBaHuEe. 3aKOH
25 gegaﬂﬁilf{iim Hﬂiﬂnéﬂﬂﬂa}ma bubmorexa IJOK

10.03.2026 | https://m.edsoo.ru/863e89a4

HPU3HAKOB

CrerieHHO € HACTIEA0BAHNE MPHU3HAKOB.

JTaboparopnas padora Ne 5 «M3yuenue

o PE3VABTATOB MOHOTHOPHUIHOTO M 0.5 Bubmnorexa [JOK
TUTHOPUIHOTO CKPEMIMBAHUS Y * 17.03.2026 | https://m.edsoo.ru/863e8c6()
Ip030(PHIEl HA TOTOBBIX
MUKPOTIPENapaTaxy»

Y I'eneruka nmona. Hacnemopanue bubmnoreka [JOK
NPU3HAKOB, CHEMIECHHEIX C ITOJIOM 24.03.2026 | https://m.edsoo.ru/863e8c6H0
HsmenunBocTs. Henacnencreennas
M3MEeHUMBOCTE. Jlaboparopuas padbora

hg No 6. M3yuenune momupukanmoHHO M 05 bubmoreka 1JOK
W3MEHYUBOCTH, IIOCTPOCHUE 07.04.2026 | https://m.edsoo.ru/863e8efe

BAPUALIMOHHOTO PAJIa ¥ BAPUALMOHHOH
KPUBO»




HHCHE,HCTEEHHHH HU3MCHUYHMBOCTE.

20 JTaboparopras padora Ne 7. «Ananms i 05 bubmuoreka [JOK
MYTAIUN Y APO30(PHIEI HA TOTOBBIX 14.04.2026 | https://m.edsoo.ru/863e8efe
MHUKpOTIpenaparax»

bubmuorexa [JOK

50 Femeriia uenonexa : 21.04.2026 hllr:s:.:!fm.edmfrufﬂ(ﬂeﬂd?ﬂ
PezepBurrii ypok. O000mIeHne mo Teme

31 «HacaenctBeHHOCTE 1 U3MEHUHBOCTD 1 12 042006
OpraHu3MOB»

32 Cenekiusa Kak HayKa | MpoIiece 1 bubmorera [JOK

05.05.2026 | https://m.edsoo.ru/863e9214

" MeTonbl M HOCTHKEHUA CEIEKIIUN { Bubmmoreka [JOK
PACTEHUU U JKUBOTHBIX 12.05.2026 | https://m.edsoo.ru/863e92 14
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INOACHUTEJBHAA 3AIINCKA

IIporpamma mo yueOHOoMy mnpenmery '"buomorus" (mamee - OuoJIoTHsI) Ha
YpPOBHE CpeqHero oOIero obpa3oBaHHUS pa3paboTaHa Ha ocHOBe DenepalbHOrO
3aKkoHa oT 29.12.2012 Ne 273-d3 «O06 obOpazoBanuu B Poccuiickoin denepanmm,
dI'OC COO, Konuenuum mnpenofaBaHus ydueOHOro mpeamera «buomorus» wu
OCHOBHEIX ITOJIOKCHUH (peiepalbHOM paboueH mporpaMMBbl BOCITHTAHUS.

YueOnsii npeaMer «buomorus» yrayoneHHoro ypoBHS usydeHus (10-11
KJIACCHI) SIBJISICTCS OJHHUM K3 KOMIIOHEHTOB IIpeMETHON 00JlacTu «ECTecTBEHHO-
Hay4uHEIe peaMeTh». CormacHo nmonoxeHusasM OI'OC COO npodunsHbe yueOHEIE
npeJMEThl, H3ydaeMble Ha YIrIyOJEHHOM YpOBHE, SBISIOTCS CIIOCOOOM
muddepeHnuanun oOy4eHHSI Ha YPOBHE CpeJHEro oOIero ooOpa3oBaHHS U
MPpU3BaHEl OOECHEUUTH MPEEMCTBEHHOCTE MEXKJIY OCHOBHEIM OOIIMM, CPEIHHUM
OOIIIMM, CPETHUM Mpo(eCCHOHAIBHEIM U BEICIIMM 0Opa3oBaHHEM. B To ke BpeMs
KaXJbli M3 HTUX Y4YCOHBIX MPEeIMETOB [JOMKEH OBITh OPHUEHTUPOBAH Ha
MIPUOPUTETHOE pEIICHHEe 00pa30BaTelIbHBIX, BOCIHMTATEIBHBIX U Pa3BUBAIOIIUX
3a7]ad, CBS3aHHBIX C mpodopueHTaneil OO0yJaroMUXCI H CTUMYJIHPOBaHUEM
MHTepeca K KOHKPETHOM O0JacTHM HAaydHOI'0 3HAHHUS, CBS3aHHOIO C OMOJIOTHEN,
MEIUIIMHOM, SKOJIOTUEH, IICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JCJIOM.

IIporpamma mo yaeOHOMY mpeaMeTy "buomorus" m1a€t npeacTaBICHUE O LIEIH
M 3ajlauaxX M3ydeHHs ydeOHoro mpeamera «buomorus» Ha yriayOJIE€HHOM ypOBHE,
ompejieNisieT 00s3aTellbHOE (MHBapHMAaHTHOE) IMIPEIMETHOE COJAEpKaHHE, €ro
CTPYKTYPUpPOBaHHE IO pa3jejlaM M TeMaM, pacOpeleeHue II0 Kiaccam,
PEKOMEHYEeT MOCIeJ0BaTeIbHOCTh M3YUEHUS Yy4eOHOro MaTepHualla ¢ y4ETOM
MEKMOPEIMETHBIX U BHYTPUOPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOro mpoliecca,
BO3PaCTHBEIX OCOOCHHOCTEH oOy4uaronmxcs. B mporpamMmmMe mo OMonoruu peaan3oBaH
MPUHLIAN ITPEEMCTBEHHOCTH ¢ U3YUE€HUEM OHMOJIOTHH HA YPOBHE OCHOBHOI'O OOILIETO
oOpazoBaHMsl, OJrarojaps 4eMy IIpOCMATpUBAEeTCsS  HAIlpaBI€HHOCTh Ha
MOCIEAYIOIIEEe pa3BUTHE OHOJOTHUECKMX 3HAHMM, OpPHEHTUPOBAHHBIX Ha
GopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  SKOJIOTHYSCKOTO
MBIIILICHUS, PEICTaBICHUI O 3]J0OpOBOM 00pa3e :KU3HH, Ha BOCIUTAHUE OEPEIKHOTO
OTHOIIIEHUS K OKpPYXKaIILeH IpUpoJHOU cpejie. B mporpammMe 1mo OMOJIOTHM TaKxkKe
MOKa3aHbl BO3MOXKHOCTH YyueOHoro mnpeaMmera «buojorus» B peanu3aluu
TpeooBanu PI'OC COO k mWIaHUPYEMBIM JTUUYHOCTHBIM, METAIIPEIMETHEIM H
peMETHBIM pe3yabTaTaM OOyUYeHHS U B ()OPMUPOBAHUH OCHOBHEIX BUJIOB Y4eOHO-
MO3HABaTEJIBLHON JICATENLHOCTA OOYYaANIUXCS IO OCBOCHMI COJIepKaHMS
OHMOIOrM4eCcKOro 00pa30BaHUS Ha YPOBHE CPEJIHErO 00IIero o0pa30BaHHUS.

YuebHblll penMeT «buoorus» Ha ypOBHE CpeaHEro -00Hierg, 00pa3oBaHus
3aBepIIaeT OMOJIOTHUeCKOe 00pa30BaHUE B IIKOJIE T OPUCHTUPOBAH HA PACIIUPEHUE
M YTIIyOIeHUEe 3HaHUN 00YyYJarOIUXCS O XKUBOM IIPUPOJIE, OCHOBAX MOICKYIIPHOU U



KJIETOYHOH OHMOJIOTMH, SMOPHUOIIOTMHA U OMOJIOTUU pa3BUTHUS, T€HETUKH, CEIICKIINH,
OMOTEXHOJIOTUH, 3BOJIFOIIMOHHOTIO YUEHHUS U SKOJIOTHH.

N3yueHnue yueOHoro mnpeamera «buomorus» Ha yYriIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha IIOATOTOBKY OOYYAKOIUXCS K MOCICAYIOIIEMY IOJIYYEHHUO
OMOIIOTHUYECKOrO0  o0pa3oBaHMS B By3aX M OpraHH3alUsAX  CPEIHETO
npodeccuoHaIbHOr0 00pa3oBaHus. OCHOBY €ro CO/IEpPIKaHUS COCTABISICT CHCTEMa
OMONOTHMYECKUX 3HAHWM, MOJYYSCHHBIX MNPH H3YYCHHUH  OOYyJarOIUMHMCS
COOTBETCTBYIOIIMX CUCTEMATUUYSCKHUX pa3/ICIOB OMOJIOTHM Ha YPOBHE OCHOBHOIO
oomero oopazoBanus, B 10-11 kmaccax 3TH 3HaHUS NOJY4arOT pa3BUTHE. Tak,
pacIIMPEHbl M YIIIYOJIEHBI OWOJIOTMUECKHE 3HaHHUS O pPACTEeHUSX, KUBOTHBIX,
rpudax, OaKTepHsX, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX IKHU3HH,
JTOTIOJITHUTEIBHO BKIFOUEHBI OMOTOTHYECKHE CBEICHUS TPUKIIaJHOTO M ITOUCKOBOTO
XapakTepa, KOTOPBIE MOXKHO HCIIOJB30BaTh KaK OPHUEHTHUPEI JJIS IIOCIIEAYHOIIETO
BEIOOpa mpodeccun. Bo3MokHa Takke MHTerpamus OHOJIOTHYECKHX 3HAHHUH C
COOTBETCTBYIOILMMHU 3HAaHUSAMH, IIOJYYE€HHBIMH OOYyYaKOIIUMHCS IIPH H3YYCHUU
(U3NKH, XUMUH, Teorpauu 1 MAaTEMaTHKHU.

CTpykTypa nporpaMmel o yueOHoMmy IipeaMmeTy "buomorus" orpaxkaet
CUCTEMHO-YPOBHEBEIM UM HSBOJIOIMOHHBIM IMOAXOJBI K H3YUEHHIO OMOJIOTHH.
CorimacHo UM, U3y49alOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHEIC IS JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIMU, SBOJIOIMH OPraHUUYECKOTO MUpa Ha 3eMIIE,
COXpaHEHHUS OMOJIOTHYECKOT0 pa3HOo0Opa3us miaaHeThl. Tak, B 10 kaacce u3ydarorcs
OCHOBBEI MOJICKYJISPHOH M KIETOYHOM OHOJIIOrHH, SMOPHOIOTMU U OHOJIOTUU
pPa3BUTHS, TEHETUKU M CEJIEKI[UH, OMOTEXHOJIOTUM U CHHTETHUYECKOW OMOJIOTHH,
AKTYaJU3UPYIOTCS 3HAaHUS OOYyYaroIUXCS MO OOTaHUKE, 300JIOTUM, aHAaTOMUH,
¢u3norornu deiroBeka. B 11 kimacce mM3ydaroTcs 3BOJOIHMOHHOES YUCHHE, OCHOBEI
9KOJIOTUH U YUCHHE 0 Ouocdepe.

YueOHpli 1ipeaMeT  «buomorus»  npu3BaH  00ECIIEYUTh  OCBOEHHE
00yYaOIMMHUCS OMOIOTMYECKUX TEOPUM U 3aKOHOB, HJICH, MIPUHIIUIIOB M ITPaBHII,
JeXKalluX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HaYYHOM KapTHHBI MUpPa, 3HAHUH O
CTPOCHHHM, MHOTIo0Opa3uh M OCOOEHHOCTSX KJIETKH, OpraHM3Ma, NOMYJISIIHH,
OHOIIEHO3a, SKOCUCTEMBI, O BBIJIAFOIIUXCS HAYYHBIX JOCTHIKCHMSAX, COBPEMEHHEIX
MCCIECNOBAHUSAX B OMOIOTUH, MPUKIAJHBIX aCIIEKTaX OMOJIOTHIECKUX 3HaHUU. s
pa3BUTHUS W IIOJAJEpPKAHUS HHTEpeca OOydJarIUMXcsd K OMOJIOrHM Hapsay co
3HAYUTEIBHEIM 00BEMOM TEOPETHUECKOrO MaTepHallia B COAEPKAHHUHM IPOTPaMMBbI
Mo OMOJIOTUM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBIICHUS W Pa3BUTHUS
TOM WJIM HHOM 00J1aCTH OMOJIOTrHH, BKJIAJIOM OT€UECTBEHHBIX U 3apyO€IKHBIX YUEHBIX
B PEIICHUE Ba)KHEUIIMX OMOJOTHYECKUX M SKOJOTHUSCKUX HPOOJICM.

[lens m3ydeHus yueOHoro npeamMmera « BHOTOTHS» HA YTIYOIEHHOM YPOBHE —
OBIAJICHUEC OOYYaOIHMMHCS 3HAaHHAMH O  CIPYKIYPHO-(QYyHKLIMOHATRHOM



OpraHu3allii JKUBBIX CHCTEM pPa3HOrO paHra W MPpUHOOpPETEHHE YMEHHU
MCIIOJIB30BaTh 3TH 3HAHHS B (pOpMHpPOBAHUM WHTEpeca K OmpeJeIEHHONH 00JIacTh
npodecCHOHaNLHON JIEITEIBHOCTH, CBS3aHHOM ¢ OHOJIOTHEH, WM K BBIOOPY
y4eOHOTr 0 3aBE/ICHUS IS IIPOJOIKEHUS OMOJIOTHYECKOTo 00pa30BaHUS.

JlocTimkeHHE 1€MW H3YUYCHUS y4eOHoro mpeaMera «buomorusi» Ha
yrIyOJIEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIOIMX 3a]ay:

OCBOEHHE OOYYAOIMMUCS CUCTEMBI OMOJIOTMYECKHUX 3HAHHU: 00 OCHOBHEIX
OHMOJOTUUYECKUX TEOPHAX, KOHIEHIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
[TpaBUJIaX, COCTABIIAKOIIMUX COBPEMEHHYHK €CTECTBEHHO-HAYUHYH KapTHHY MHpa; O
CTPOCHHHM, MHOIo0Opa3uh M OCOOEHHOCTSX OHOJOTMYEeCKHMX CHCTEM (KJIETKA,
OpraHu3M, IIOMYJISIUS, BUJI, OMOTEOolleH03, Onocdepa); 0 BEIAOIINXCI OTKPEITHIX
M COBPEMEHHBIX UCCJIC/IOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHME OOYy4YalOIIUXCS ¢ METOJaMU MO3HAHMS JKHUBOW MPUPOIBI:
MCCIE€OBATEIbCKUMH  METOJaMH OHOJOTHYECKMX HayK (MOJEKYISIpHOH U
KJICTOYHOH OMOJOTHH, SMOPHUOJOTHH U OMOJIOTUH Pa3BUTHS, TCHETUKU U CEJICKIIVH,
OMOTEXHOJIOTUM M CHHTETHYECKOM OMOJIOTHM, MAaJICOHTOJIOTHH, HSKOJOTHH);
METOJIaMH CaMOCTOSTEIBHOTO IIPOBEJICHUS OHMOJTOTMYECKHMX MCCIIEJOBAaHUM B
gabopatopui W B Ipupoae (HaAOIOACHHUE, HU3MEPEHHUE, HSKCICPHUMEHT,
MOJICTUPOBAHHUE );

OBIaJicHUE OOydJaromMMHUCS YMEHHUSIMHU: CaMOCTOSTEJIBHO  HaXOJMTh,
aHATM3UPOBATE U HCIIOJIB30BATH OHMOJIOTHYECKYH) HWH(pOPMAIHIO; II0JLE30BaThCs
OHMOJOTUYECKOW TEPMHUHOJIOTHMEH M CHMBOJIMKOH, YCTaHaBIMWBAaTh CBA3b MEXKIY
pa3BUTHEM OMOJIOTUM W COLMAJIBHO-DKOHOMHWYECKHUMH M  3KOJIOTHYECKHUMH
npoOJeMaMU dYeJIOBEUECTBA; OLICHUBATH ITOCIENCTBUS CBOEU JICATEIBHOCTH MO
OTHOIICHUID K OKpYKAIOIIEH NOPUPOTHOM Cpele, COOCTBEHHOMY 3J0POBBI0 H
3JJOPOBBI0  OKPYKAIOIIUX  JHOJCH; OOOCHOBBIBATHL M COONIOJATh  MEPHI
npo(pUIaKTUKA WH(PEKIIMOHHLIX 3a00JIeBaHMi, IIpaBUIa IMOBEJCHUS B IIPUPOJIE U
oOecrieueHus 0€30MacHOCTH COOCTBEHHOM JKHU3HEAEATEILHOCTH B UPE3BBIUAMHEIX
CATyallUsIX IPUPOJHOTO M TEXHOTEHHOIO0 XapakKTepa; XapaKTepu3oBaTh
COBPEMEHHBIE HayYHEIE OTKPEITHS B 00J1aCTH OHMOJIOTHU;

pa3BUTHE Y 00OYYAIOIMXCS MHTEIUICKTYalbHBIX U TBOPYECKUX CITOCOOHOCTEN B
IPOLIECCE 3HAKOMCTBA C BBIJAOIIAMHUCA OTKPBITHAMHA M COBPEMEHHBIMU
MCCIECAOBAHUSIMU B OMOJOTMH, pPEIIaeMBIMH €K IpoldieMaMH, METO0JOTHEH
OHMOJIOTUYECKOr0 UCCIIEIOBAHUS, TPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIIEOBaHUM,
pellleHrs OHMOJIOTMUYECKUX 3ajad, MOJCIUPOBAHMS OMOJIOTMYECKHUX OOBEKTOB U
[TPOLIECCOB;

BOCIIMTAHHUE Y O00y4arOIUXCS LIEHHOCTHOI'O OTHOILSHHS, K KHUBOU, APUPOE B
IIEJIOM U K OTJCIBHEIM €€ 00BEeKTaM U SIBICHUSIM; (hopMUPOBaAHIE IKOTOIUUCSCKOM,



F€HETHUECKOM IPaMOTHOCTH, O0ILIeH KYJILTYpPHI IIOBEJIEHHUS B IIPUPOJIE; UHTETPALIUH
€CTECTBEHHO-HAYUYHBIX 3HAHMH;

npuoOpeTeHHe  OOYYaAIUMHUCS  KOMIIETEHTHOCTH B palMOHAaJIbHOM
MIPUPOIOMOJIB30BAHNUH (COOIIOeHUE ITPaBUII ITIOBEICHUS B IPUPOJIS, OXPaHbI BUIOB,
3KOCHCTEM, OHocheprl), COXpaHCHHH COOCTBEHHOIO 3JOPOBBI H 3IOPOBBS
OKpYXKaoIUX Jdojaeid  (coOmromeHuss Mep NpoQUIAKTHKH  3a00JIeBaHMIA,
obecrieueHHE OE30MaCHOCTH KU3HENESATEILHOCTH B YPE3BBIYAMHBIX CHTYaIlMSIX
OPUPOJHONO M TEXHOINEHHOI0 XapaKTepa) Ha OCHOBE HCIOJL30BaHMS
OMOJIOTHYECKUX 3HAHUN M YMEHUI B MOBCEJHEBHOU KU3HH;

CO3/JaHMe  YCJIOBMM IS  OCO3HAaHHOrO  BBIOOpa  OOyYaKOIIUMHCS
MHJUBUYaIbHOM o0pa3zoBaTeIBLHOMN TPACKTOPHUH, CIIOCOOCTBYIOILE U
MOCACAYIOIIEMY Mpo(ecCHOHATEHOMY CaMOOIIPEACICHHI, B COOTBETCTBUH C
MHIUBHUyaJlbHBIMA HHTEPECAMH U ITOTPEOHOCTSIMU pETHOHA.

OOI111ee YMCIIO YacOB, OTBEJECHHLIX HAa M3yU€HHE OHMOJIOTUM Ha YIIyOJIEHHOM
YPOBHE cpeJiHEro obIiero oopaszoBanus, coctapuseT 204 ygaca: B 10 kmacce — 102
gaca (3 yaca B Hejjem0), B 11 kimacce — 102 gaca (3 gyaca B HeJen1o).

OT1Oop opraHM3allMOHHEIX (POPM, METOJIOB U CPEJCTB OOYYEHUS OMOJIOTHH
OCYILIECTBISCTCSA ¢ YUETOM CICHH(PHUKH €r0 COJCPKaHUS M HaIlPaBJICHHOCTH Ha
OPOJOKECHHUE OHOIIOTMUECKOTO OOpa30BaHUS B  OpraHU3allUsIX CPEIHETO
Mpo(eCCHOHAIEHOTO U BEICIIETO 00pa30BaHUS.

OO0s3aTeIbHBIM YCIIOBUEM IPH 00 YUSHHH OMOJIOTMU Ha YIIIyOJI€HHOM YPOBHE
SIBISICTCS TPOBeJeHHE JTa00paTOPHBIX M MNpakTHUeCKHUX paboT. Takxke ydactue
OOyYarOIMXCS B BBIIIOJHEHUH IPOSKTHBIX M YU4eOHO-HCCIeNOBaTeILCKUX padoT,
TEMATUKa KOTOPEIX OIPe/IesIeTCs YUMTEIEM Ha OCHOBE HMEIOILMXCS MaTepHAILHO-
TEXHUIECKHX PECYPCOB U MECTHBIX IIPHUPOJHEIX YCIOBHUM.



11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE JBOJIINHOHHBIX NPEACTABJICHHH B
OHOJIOruH

OpomonmoHHass Teopuss Y. JlapBuHa. IIpenmoceUIKM BO3HHMKHOBEHUS
napBuHu3Ma. JKU3Hb U HaydHas JIeATeIbHOCTE Y. JlapBrHa.

JIBHKYILIME CHUITBI 3BOJTFOLIMK BUIOB 1o Y. JlapBUHY (BEICOKAs HHTEHCUBHOCTD
pPa3MHOXKEHUSI OpPraHM3MOB, HACJECJCTBEHHAas HW3MEHUHBOCThb, Ooprba 3a
CYILIECTBOBaHME, €CTECTBEHHBIN U UCKYCCTBEHHBIM OTOOD).

Odopmnenne cunrteTnueckoil Teopur H3Bomonun (CTD). HeiirpannHas
teopus sBonrouuu. CoBpeMeHHass HSBOJIOLMOHHAS OWOJIOTHUS. 3HAdCHHE
3BOJIIOIIHOHHON TEOPHUH B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOH KapTHHBI MHPA.

JleMoOHCTPANIHHA

IToptpetnl: Apuctorens, K. Jlunnen, JK. b. Jlamapk, 3. XK. Cent-Unep, K.
KroBbe, U. JlapBun, C. C. UerBepukos, 1. W. [lImaneraysen, /. Xongenn, /[. K.
benses.

Tabmune! 1 cxemsl: «Cuctema xxuo mpupo sl (o K. JIunuero)», «JlectHuia
)KUBBIX cyIiecTB (mmo Jlamapky)», «MexaHu3m (GopMUPOBAHUS IIPUCIIOCOOTICHUN Y
pPacTEeHUM U )XUBOTHEIX (110 Jlamapky)», «KapTa-cxemMa MapmpyTa OyTemecTBUs U.
Jlapsuna», «Haxomku UY. JlapBunHa», «@®PopMbel OOpPLOBI 3a CYIIECTBOBAHHE,
«IToponsl romyoOei», «MHOrooopasue KyIbTYPHBEIX (hOpM KamycTbel», «Ilopojbl
JOMAIIHUX KHUBOTHBIX», «CxeMa oOpa3zoBaHMs HOBEIX BUIOB (o Y. JlapBuHy)»,
«CxemMa COOTHONIICHMS JBWXKYILIUX CHI 3BOJIOLHUN», «OCHOBHBIE MOJOXKEHUS
CUHTETUUECKON TEOPHUU SBOJTHOLIUIN.

Tema 2. MUKpPOIBOJIIOIHA H €€ PE3YVJIbTATHI

IMonymsamus Kak 3J€eMEHTapHasl €IUHULA SBOTIOLMH. COBpEeMEHHEIE METO]bI
OLICHKM TEHETHUECKOr0 pa3HooOpa3us U CTPYKTyphl nomyiasuui. HM3meHeHue
reHo(POHJA TIOMYISIMM KaK »3JIEMEHTapHOE 5SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paBHosecus /. Xapau, B. BainOepra.

DeMeHTapHBIe (PAaKTOPHl (IBIDKYILHE CHIIBI) SBOIIONUH. MyTallMOHHEINA
npouecc. KomOmHaTuBHasT W3MeHUYMBOCTL. JIlpeiip TeHOB — cCIOydalHEBIC
HEHAIIpaBJICHHEIC M3MCHECHUS YaCTOT aJlICICH B MOMYISIHAX. D(P(PEKT OCHOBATEIS.
Ippexm Oymoiiounoco copaviuika. CHUMCEHUE 2eHemUYecKo2co pPasHo00pa3us.
npuyunbl U cieocmeus. Ilposegienue sghchexma opetigha cenos 6 OoabUIUX U MATBLX
NONYIAYUSX. Murparnum. N3onsius MTOITYJISALNU: reorpauuecKast
(mpocTpaHCTBEeHHAs ), OMonoruueckas (penpoJyKTUBHAs).

EcTecTBeHHEBINT OTOOp — HanmpaBISOIIHKA (QaxkTop sBoiormr. DopMEI
€CTECTBEHHOI0  0TOOpa:  JABWKYILUH, CTaOMIU3UPVIOINUAHN, 2 Pa3pBIBAIOIIUN
(mu3pyntuBHEM). [lomoBoi oTOOp. BO3HUKHOBEHHE U HBOTIOLMS “COINATLHOTO
MOBE/ICHUS )KUBOTHBIX.



IIprucnocoONEHHOCTE  OPraHM3MOB  KakK  pe3yJIbTaT  MHKPO3BOJIFOIIHH.
Bo3HuKHOBEHNE MPUCIIOCOOICHUH Y OpraHu3MOB. ApoMop(] 035l B HIHOaJalITAIHH.
[IprMepBI TPUCITOCOONSHUNA Y OPraHU3MOB: MOP(OJIOTHISCKHE, (PU3NOIOTHISCKHE,
OMOXUMHYECKHEe, IMoBeAcHUeCKHe. (OTHOCUTEIBHOCTE  MPUCHOCOOJEHHOCTHU
OpPraHU3MOB.

Bun, ero kputepunm Hu CTpyKTypa. BugooOpazoBaHue Kak pe3yiabTaT
MUKpO3BOOIIMK. M3onsaius — KiawoueBod ¢akTtop BujgooOpa3zoBaHus. Ilythm u
CITOCOOBI BHI000pa30BaHMS: aJLIIOIaTPUYECKOE (reorpaduueckoe),
CUMIATPUIECKOE (3KOIOTHYECKOE ), «MTHOBEHHOE (oMo M 3a1us,
ruopuan3anus). /JINTeIbHOCTE 3BOJTFOIIMOHHEIX ITPOIIECCOB.

MexaHu3MEI (POPMUPOBAHHUS OMOJIOTHISCKOTO Pa3HOOOpa3Hsl.

Ponb 3BOTIOIIMOHHOM OMOJIOTHU B pa3pa00TKe HayUHBIX METO/IOB COXpPaHECHUS
OnopazHooOpa3us. MHUKPOIBOMIOLUS W KOABOIIOIHUS IIapa3uTOB U HUX XO3SEB.
MexaHu3Mbl (POPMUPOBAHUS YCTOMUHBOCTH K aHTHOMOTHKAM M CIIOCOOEI OOPBOKI C
HEW.

JleMoHCTPANIUH

IToptpetrl: C. C. UerBepukos, 5. Maiip.

Tabmuuer U cxemel: «MyTallMOHHasE HW3MEHUYHMBOCTBY», «llomymsimoHHas
CTpYKTypa Buga», «Cxema MmposBICHUS 3akoHa Xapau—BaiHOepra», «/[BmkKyIme
CUJIBI JBOIIOIHHNY», «DKOJIOTHYECKas H30JISIUS MOMY/ISIHH CEBaHCKOH (hopenny,
«["eorpaduueckas M30JIAIUS TUCTBEHHUIIL CHOUPCKOU U JIUCTBEHHHUIEI JIayPCKO»,
«ITonynsAlIMOHHBIE BOJHBI YHUCJICHHOCTH XHUIIHUKOB M XKepTB», «CxeMa IeHUCTBHS
€CTECTBEHHOI0 0TOOpa», «PopMEI O0pHOBI 3a CyllleCTBOBaHUE», « IHIyCTpHaIbHBIN
MenaHu3mM», <«KuBele  HCKomaemble»,  «lIOKpOBHTEIBCTBEHHAsT  OKpacka
)XKUBOTHEIX», «lIpenympexmaromias oOKpacka JXHUBOTHEIX», «DU3HOIOrHYECKHE
aganranuu», «lIpucrocOOJIEHHOCTE OPraHU3MOB M €€ OTHOCHUTCILHOCTHY,
«Kpurepun Bujga», «Buasl- 1BoMHUKN», «CTpyKTypa BHIa B IpUpoIe», «CrocoObl
BHUJI000pa3oBaHus», «I eorpacdudeckoe BUJ000pa30oBaHUe TPEX BUIOB JIAHJIBIIICH),
«DKOIOTHMYEeCKOe BHUJ000pa30BaHHE BUJIOB CHHHUIL, «llomumaouabl pacTeHUN»,
«KanmycTHO-peJeuHbId THOPH .

OO0opyoBaHue: repObapruM paCTEeHUN, KOJUIEKIMA HACEKOMBIX, dydella IITULL U
3BEpEH C MPUMEPAMU pa3IUUYHBIX IIPUCIIOCOOJICHUH, Yyduea ITUL] U 3Bepel pa3HBIX
BUIOB, TepOapuM pacTeHUM OIM3KHUX BHJOB, O00pPa30BaBIIMXCS pPa3IMIHBEIMH
CITOcCODaMH.

JIadbopaTopnas padbora « BeIABICHHE N3MEHYHUBOCTH Y 0COOEH OJTHOTO BHIa.

JIadbopaTopnas padora «IIpucnoco0sieHUsS OpraHu3MOB U UX OTHOCUTEJILHAS
[[eJI€CO00Pa3HOCTEY.

JlabopaTopunas padora «CpaBHeHHE “BHIOB  'TI0 MOPDOIOrHIECKOMY
KPUTEPHION.



Tema 3. Makpo3BOIIOIIHS H €€ Pe3yJbTATHI

MeTonsl HM3y4EHHS  MAaKpO3BOJOLMHU. llajeoHTONOrMYecKHEe  METOJIbI
M3yUYeHHs HSBOIOIMH. Ilepexonuble ¢GopMbBl M (DUIOTEHETHYECKHE  PSJIbI
OpPraHU3MOB.

buoreorpadpuueckue MeTonsl M3ydeHHS 3Boiaonud. CpaBHeHHE (GIOpPE U
¢ayHel MaTEPHUKOB M OCTPOBOB. buoreorpaduueckue obmactH 3emin. Bujni-
SHIEMHUKHN U PEIHKTHL

OMOPHOIOTHYECKHNE W CPAaBHHUTEIIEHO-MOP(OIOTHUECKHE METOEI H3yUCHUS
SBOMIOLIMM. [|'eHeTHUEeCcKHMEe MeXaHH3MBI DJBOJIOLHUHM OHTOI'eHe3a W IIOABICHUS
SBOJIFOLIMOHHBIX  HOBIIECTB. | OMOJOrMYHBIE W aHAJOTUYHBIE  OpPraHBbl.
Py1uMeHTapHEIE OpraHbI 51 aTaBU3MEL. MonekyasipHO-T€HETHYECKHE,
OMOXMMHMYECKHUE M MaTeMaTHUE€CKHUE METO/bI U3YUEHUS SBOMIOIUU. I 'OMOJIOTHUYHEIE
redbl. CoBpeMEHHEBIE METOIBI IIOCTPOSHUS (PUITIOTEHETHIECKHUX JIEPEBLEB.

XPOMOCOMHEIE MyTallUU U 3BOJIFOL[US TEHOMOB.

OO1Me 3aKOHOMEPHOCTH (IIpaBWiIa) 3BOJIOUMUU. [Ipunuun cmeHwvl QyHKUULL.
HeoOparumocTh 3BoonuHM. AjantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB
YBOJIIOLHH.

JleMOHCTpAIHH

Ioptpetr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. [ 'ekkens.

Tabmuuel u cxeMbl: «DUIOreHETHUECKUN PsiJl JIOMIAU», «KAPXCONTEPHUKCY,
«3BepO3yOBIe SILEPEI», «Crerouedans», «PUHHODUTED, «CeMeHHEIe
ManmopoTHUKMN», «buoreorpadguueckue 30HBI 3emuan», «JIpeli KOHTHHEHTOBY,
«PemukTel», «HauvaneHBIE cTaguu SMOPHOHANBHOIO Pa3BUTHUS IT03BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE M AaHAJIOTHYHBLIE OpraHbl», «PyIUMEHTEI»,
«ATaBU3MEI», «XpPOMOCOMHEIE HAaOOpPHEI UYEIOBEKAa M IIHMMOaH3e», «l TaBHEIC
HaIIPpaBJICHUS BOIOLUN», «OOIMe 3aKOHOMEPHOCTH 3BOJTIOLIUM.

OOopynoBaHue: KOIJIEKIMH, TIepOapHy, MYISIKH HMCKONAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI)KU TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB M
aTaBU3MOB, KOJIJICKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxaeHne U pa3BUTHE KU3HH HA 3emJie

HayuHble TUIIOTE3Bl IIPOUCXOXKJICHHS JKU3HHM Ha 3emie. AOHOreHe3 H
naHcrepmus. JloHaydHBIE IIPEICTABICHHS O 3apOKICHUH KU3HHM (KPECaIl[MOHM3M ).
['unoresa MOCTOSIHHOTO CaMO3apOKICHHUS )KU3HU U €€ ONPOBEPKEHHUE ONbITaMu D.
Penu, JI. Cnannannanu, JI. Ilactepa. IIpoucxoxaeHnue :KU3HU U aCTPOOHOIOT 4.

OcHOBHEIE ITaIbl HEOPraHU4YEeCKOU SBOJTIOLIAH. [ImaneTapHas
(reojjorudeckas) OSBOJIOLMUSA. XHUMHUYECKass HSBONIOIMSA. AOHOTE€HHBIM CHHTE3
OpraHM4YeCKHX BellecTB M3 HeopraHuueckux. Onwrir (. -Mumaepa, u.I'. Opn.
O0pa3zoBaHue noJIuMepoB U3 MoHOMepoB. KoanepeatHas rumore3a A. M. Onapuna,
rumoTe3a mepBHUHOro OymaeoHa J[k. XomjaeWHa, | TEHETUIECKAsd rumoreza. . l.



Ménnepa. Pubo3zumel (T. Yex) um rumoresza «vupa PHK» V. TI'mnOepra.
dopMupoBaHrEe MEMOpaH M BO3HUKHOBEHHE ITPOTOKJIETKH.

Hctopus 3emau u MeTobI €€ n3yueHus. MckomaeMeie opraHH4eCKHUE OCTATKHU.
['eoxponosorust u €€ metojbl. OTHOCHUTENIBLHAs M aOCOJIOTHASs TE€OXPOHOJOTHSI.
["'eoxpoHoOJOrHMUEeCcKas MIKajaa: 30HEI, 3pPbl, IIEPHUOJIBI, JTOXH.

HaganbHblE 3Tambl OpPraHUYECKOU OHBOJIONUM. [losBIEHWME W 3BOIOLUSA
MEPBEIX KJICTOK. JBOIIOLMUA MeTaboam3Ma. BO3HUKHOBEHHE NEPBEIX 3KOCHUCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOIJIEHKHM KaK aHAJIOT MEPBBIX Ha 3eMJIE COOOILIECTB.
CtpoMaToauTel. IIpoKapuOTELI M 3yKapHOTHI.

IIpoucxoxkaeHne 3ykapuoT (CUMOHOTeHe3). DBOJFOIMOHHOE ITPOUCXO0KICHUE
BUPYCOB. IIpoUCX0XKIEHUE MHOTOKJIIETOUYHBIX OpPraHu3MoB. BO3HUKHOBEHHUE
OCHOBHBIX T'PYIIIT MHOTOKJICTOYHBIX OPTaHU3MOB.

OCHOBHBIC 2Tambl JBOJIIOIMU BEICHIMX pacTeHHH. OCHOBHEIC apoMOpP(O3EI
pacTeHUHU. BbIXxon pacTeHMM Ha cyiry. llogBiIeHUE CIIOPOBBIX pacTEHUU U
3aBoeBaHre HMMHU cymd. CemeHHBIe pacTeHHs. [IpoucxoXkIeHHE IIBETKOBEIX
pPacTECHUM.

OCHOBHEIE 3Tallbl JBOIOIMH JXHUBOTHOTO MHpa. OCHOBHBIE apoMOpP(pO3EI
)KUBOTHBIX. Benjckas dayna. KeMOpuiickuii B3pBIB — IOSIBICHHE COBPEMEHHBIX
TuroB. [IepBeic XOpaOBEIC KUBOTHEIE. JKU3HE B BOJE. DBOIIOLMS MO3BOHOYHEIX.
[Tpoucxoxnaenne ampuoOui u pentwimid. [IpoucXokIeHHEe MIICKOIMUTAIOIINX WU
ntun. Ilpunnun xmoueBoro apomopdoza. OcBoeHne OECHO3BOHOYHBIMU U
[TO3BOHOYHBLIMHU JKUBOTHBIMHU CYIIIH.

Pa3BuTne W3HM Ha 3emie MO 3paM M IIEpHOJIaM: apXxeH, IMPOTEPO30H,
Mmajaco30M, Me3030M, KaHo30M. O0I1[as XapaKTEpPUCTHKA KJIMMaTa U F€0JJOTHUECKUX
nporeccoB. IlosBIEHHE M paclBET XapaKTEPHEIX OPraHU3MOB. YTJIC0Opa30oBaHUE:
€0 YCJIIOBHS U BIUSHHE Ha Ta30BBEIM COCTaB aTMOC(EPHL.

MaccoBbie BEIMUpPaHUS — 3KOJIOTHYECKUE KPHU3HUCHI mpouuioro. [IpuauHel u
CIECTBUSI MAacCOBBIX BbIMHUpaHUM. COBPEMEHHBIM 3KOJIOTHUYECKHMM KPHU3HC, €ro
ocobenHoctu. IIpobiema coxpanenus 6uopazHooOpa3us Ha 3eMIle.

CoBpeMeHHasi cHCTeMa OpraHHYeCKOTo Mupa. [IpHHIIMIEI KiIacCH(pUKAITUN
oprann3mMoB. OCHOBHEIE CUCTEMATHYECKHUE TPYIIIILI OPraHHU3MOB.

JleMoOHCTPANIHHA

Iloptpetrl: @. Penqu, JI. Crnanmannanwu, JI. ITactep, 1. 1. Meunukos, A. .
Omnapun, /. Xongeun, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmune! U cxemnel: «Cxema onbiTa @. Penuy», «Cxema onbita JI. ITactepa mo
M3YUYEHHIO caMO3apoxaeHus »Ku3Hu», «Cxema ombeita C. Mwunnepa, I'. HOpw»,
«JTankl  HEOPraHWYEeCKOW  HBBOMIOLMHY»,  «[ eOXpOHOJOTHYCCKAS, , IIKaJIay,
«HayuaneHBIE 3Tallbl OpraHUYECKON BOMHOLMNY, «CXeMma '00pa30oBaHUS S3YKapHOT
OyTéM cumOuoreHesza», «CHUcTeMa KHBOU TPHUPOABLY,  «CTpOCHHUEC BHpYycay,



«Apomopdo3sl  pactenuity, «PunmoduTe, «OIHOKIECTOYHEIE BOJOPOCIIN,
«MHOroKJIeTOuUHBIE BOJIOpOCINY», «Mxu», «llamopoTHuku», «l 0JIOCEMEHHEIE
pacTeHus», «OpraHsl [IBETKOBEIX pacTeHU», «CxeMa pa3BUTHS )KUBOTHOTO MUPa,
«Apomopdo3sl KUBOTHEIX», «IIpocTeiimmey, «KumeunomomocTHEIe», «Ilmockue
gyepBu», «UmeHucTtoHorue», «PBIOBED», «3€eMHOBOOHEBIE», «lIpecMBIKaroIIECs»,
«lltune», «MaekonmuTarolume», «Pa3BUTHE KU3HU B apXECHUCKOU 3pe», «Pa3BuTne
KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HHU B IIaJ€O30MCKOU HSPEN,
«Pa3BUTHE KU3HHU B ME3030HUCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30UCKOU 3PEN,
«CoBpeMeHHas CUCTEMa OPTaHUUYECKOTO MHUPay.

OOopyoBaHue: repOapuud pacTeHUHM pa3IUIHBEIX OTIEIO0B, KOJUICKIIUU
HACEKOMBIX, BJIAJKHBIE MPEnaparsl )XUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJICKIIUH
UTJIOKOXHUX, CKEJIETHI ITO3BOHOYHEIX KUBOTHBIX, UyU€ejia ITUL] U 3BEPEUN, KOJUICKIIUHU
OKaMEHEJIOCTEN, IIOJIE3HBIX MCKOMAEMBbIX, MYJSIKM OPTraHUYECKUX OCTAaTKOB
OpPraHU3MOB.

BupryaabHas Jadoparopuas padora «MojgenupoBaHue onbITOB Muiiepa—
HOpu o u3ydeHno aOMOreHHOI0 CHHTE3a OPTaHUUECKUX COeJUHEHUH B IIEPBUYHOU
aTMocdepe».

JIadbopaTopnas padora «M3ydeHHe U ONHCAHUE HCKOMAEMBIX OCTAaTKOB
JIIPEBHUX OPTAHU3MOBY.

IIpakTinueckas padora «J/I3yueHue OCOOCHHOCTEM CTPOCHUS pPaCTCHUU
pa3HBIX OTIEIOBY.

IIpakTinueckas padora «/M3yueHue ocoOeHHOCTEN CTPOCHHUS IMO3BOHOYHEIX
YKUBOTHBIX).

Tema S. IIpoucxo:xkneHue 4eJ10BEKA — AaHTPONOICHE3

Paznensl v 3a1auu aHTPOIIONOTUHU. METOIBI aHTPOTIOJIOT U H.

CTaHOBICHHUE NPEACTABICHUM O MPOHUCXOXKICHUU YeIOBEKa. Peluruo3HbIe
BO33peHUs. COBpEMEHHBIE HAYYHEIE TEOPHH.

CXOJICTBO UEJIOBEKA C JKHUBOTHBIMHU. CHCTEMAaTHYECKOE MOJIOKEHHE YET0OBEKA.
CBujeTenbCcTBA  CXOJICTBA  4YEJIOBEKa € JKUBOTHBIMH:  CpPaBHUTEIBHO-
Mopdonornaeckue, YMOPHOJIOTHYECKHUE, (pHU3HOIOTO-0NOXUMHYECKHE,
noBefcHUeckre. OTIMUKMS deToBeKa OT JXUBOTHEIX. [IpSAMOX0IKIeHHNE U KOMILIEKC
CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHUE TOJIOBHOTO MO3Tra M BTOPOU CHUTHAJIBHOM
CUCTEMHI.

JIBmokymue cuibl ((pakTophl) aHTpomoreHe3a: OMOJIOTHYECKHE, COIIHAIbHEIE.
CooTHolIeHHe OMOJIOTHYSCKUX U COIHAILHEBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUM aHTpomoreHe3a. PaHHUE dYelIoOBEKOOOpa3HbIE 00€3bSHBI
(IIPOKOHCYNBI) U paHHUE IMOHTH/IBI — OOIIHUE NPEJIKU YEI0BEKOOOPa3HBIX, 00€3bsIH U
T0/IeH. ABCTpPalIONMUTEKU — JBYHOTHE Ipe Ky nrojien. YenoBeK YMeENbl, TIepBLIC
M3TOTOBJICHUS OPYIUHU TpYyJa. UEIIOBEK MPIMOXOIAIINN M HEPBBIN, BBIXOI JFOJCH 32



npenensl Appuky. YelloBek relaeIs0eprcKui — oO0IMH Mpe oK HeaHIepTaabCKOTo
YeJIOBEKA M YEJIOBEKa pa3yMHOro. YUenoBEeK HeaHAEePTAJIbCKUU KaK BHJI JIKOJIEH
XOJIOJJHOTO KJIMMaTa. YelloBeK pa3yMHBIM COBPEMEHHOrO THIIA, JICHUCOBCKUMN
yeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Impenenamu Adpukn. IlaneoreneTmka u
TaJIEOTEHOMMKA.

DBOJIIOIMS COBPEMEHHOIO YEIOBEKA. ECTECTBEHHBIM OTOOp B IOMYJISLIHSIX
yejoBeka. MyTalMOHHBIM mporecc U mojauMopdusM. IlomylsimoHHBIE BOJIHEI,
nperd reHoB, MUTpanus U «3(P(dEKT OCHOBATENIs» B IOIIYJISAIHUIX COBPEMEHHOIO
YeJIOBEKA.

Yenoseueckue packl. lloHsAtne o pace. bojbllive pachkl: €BpPOINEOUHAS
(eBpa3uiickasi),  aBCTpaJo-HerpoujHasi  (PKBaTOpHWallbHAasi),  MOHIOJIOMJHAS
(a3uaTcKO-aMEepHUKaHCKasi). BpeMs M IyTH pacCelIeHHsS YEJIOBEKa IO IIJIAHETE.
EquHCTBO  4ejoBeueckux  pac. HaydHasd  HECOCTOATEJIBLHOCTH  pacu3Ma.
IIprcmocOOIEHHOCTE YETOBEKA K pPa3HBIM YCIOBUSIM OKPYKAKOIIEH CPEIBI.

Bnusiaue reorpadgudeckoil cpebl B apeida reHoB Ha MOP(OIIOTHIO U (PU3HOJIOTHIO
YeJIOBEKA.

MeXIUCUUINIMHAPHEIE  METOJLl B (u3nueckod  (OMOIIOTMYIECKOIT)
aHTPOITOJIOTUU.  ODBOJIOLIMOHHAS  AHTPOIOJOTHUS U IMaJICOAHTPOMOJIOTHS
YEJIOBEUECKUX IOMYJIALMN. bUOCOIUMAIBHEIE HMCCIICNOBAHUA MPUPOILI YEJIOBEKA.
MccneqoBanue KO3BOMIOLUN OMOJIOTHYECKOTO U COI[MAJIBHOTO B UEJIOBEKE.

JleMoHCTpPANIHH

Iloptpetswi: Y. Jlapsun, JI. Jluku, . . Poruackunu, M. M. I'epacumos.

Tabmuuel U cxeMbl: «MeTOIBI aHTPOTIOJIOTUN», «[ OJIOBHON MO3I YEJIOBEKA,
«YemoBekooOpa3Hele 00€3bSIHED, «(CKEIeT YelloBeKa M CKEJET I[IHMIIaH3e,
«PyIUMEHTEI M aTaBU3MED», «J|BHIKYIIIHE CHUIBI aHTPOMOIeHE3a», « IBOJTFOIIMOHHOE
IPEBO  4YEJIOBEKa», «ABCTpamomurek», <«UemoBek  yMenbIin», «YeaoBek
NPSAMOXOIAIINNY, «/IeHUCOBCKAU YenoBeK» «HeaHaepranblsl», «K KpoMaHBOHIIEIY,
«IIpenku yemoBeka», « ITambl SBOJTOLUN YEI0BEKa», «Packl yenoBekay.

OOopyzoBaHME: MYJIS:KHM  OKaMEHEJIOCTEHM, MpeIMETOB MaTepHabHOU
KyJIbTYPEl TPEJKOB dYeJoBeKa, penpoaykinuu (¢ororpaduu) KapTHH C
MHU(POIOTHYECKUMA U OHOJIICHCKHUMH CIOKETaMH IIPOMCXO0XKJCHUS 4YeJIOBEKa,
¢oTorpadgumu HaXoJOK MCKOMAeMEIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJICITE
gepera 4eJIOBEKa U ueperna MMMITaH3€, MOJIEIb KUCTH YEJIOBEKA U KUCTH IIIMMIIaH3e,
MOJIEJIM TOpCca MPEJIKOB YEIOBEKA.

JlabopaTopnas padora «l3yueHne o0cCOOEHHOCTEM CTPOEHHUS CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MIPSAMOXOKICHUEM.

IIpakTinueckas padora «l3ydueHHue 3KOIOTMUECKIX, A Al TAIHI, HSJOBEKAY.

Tema 6. Jkojorma — HAyYKa O B3AHUMOOTHOINCHHSX OPraHU3MOB H
HAZOPraHU3MEHHBbIX CHCTEM C OKPYIKAIOIIEH CPea0H



3apoKJICHUE M pa3BUTHUE SKOJIOTUM B Tpyaax A. I'ymOonbeara, K. @. Pynse, H.
A. CeseproBa, 2. I'ekkensa, A. Tencmu, B. H. CyxkauéBa. Pa3nensl u 3amgauu
9K0I0ruM. CBS3b SKOJIOTHH C JIPYTHMH HayKaMH.

Metoael skonorun. IloneBelie HaOMHOAEHHS. DKCIEPUMEHTBEI B HSKOJOTHU:
OpUPOJIHEIE U JTabopaTopHBIE. MoJaeaupoBaHHE B SKOJOTHU. MOHUTOPHUHT
OKPYIKaOILIEH Cpe/ibl: JOKaIbHbBINA, PETUOHAIBHEIN U IJI00AILHEIM.

3HAYCHHUE ODKOJOTHUECKHMX 3HAHUM IS  YEJOBEKAa. JKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBaA CBSI3€M 4UEIOBEYECTBa ¢ mpupojion. DopMuUpoBaHUE
9KOJIOTUUECKOUN KYJIBTYPHI U 3KOJIOTUUYECKOU TPAMOTHOCTH HACEJICHUS.

JleMoHCTPANIUH

IToptpetrl: A. I'ym0oneaT, K. @. Pynee, H. A. CeBepuoB, 9. I'ekkens, A.
Tencmu, B. H. Cykau¢s.

Tabmunuel u cxemel: «Pa3zgensl skomorum», «Metoabl skojorun», «Cxema
MOHUTOPHUHTA OKPYNKAIILEN CPENBD).

JIadbopaTopnas padoTa «3yueHue METO/IOB KOJIOTUUYECKUX
MCCIICJOBAHUI.

Tema 7. Opranu3msl u cpeaa o0OUTAHUS

DKxonormdeckrue (hakTOphl H 3aKOHOMEPHOCTH UX JecTBusd. Kitaccupukarms
3KOJOTHYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHUYCCKHE, aHTponoreHHeIe. O01me
3aKOHOMEPHOCTH JICHCTBUS dKoJlormueckux (akropoB. IlpaBumo mmuumyma (K.
[IImpenrens, . JImbOux). ToaepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHEIE
OpPraHNU3MBEL.

Aowotnueckue ¢akrtopel. CBeT Kak 23Kojgormdeckuil ¢akrtop. JleiicTBue
pPa3HBIX Y4aCTKOB COJIHEUHOTO CIIEKTpa Ha OPTaHU3MBL. JKOJOTHUUECKHUE TPYIIIIEI
pPacTEHHMM M J>KUBOTHBEIX II0 OTHOIIEHHWK K cBeTy. (CHrHajgbHas poJib CBETA.
PoTonepruoIU3M.

Temmeparypa Kak 2Kojorudeckud ¢akrtop. JleWicTBHe TemIepaTypbl Ha
opraHu3Mbl. [TOMKUITOTEpMHEIE U TOMOHOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHEIE OPraHU3MBI.

BrmaxHOCTE Kak JKoJIoTHUecKHi (akTop. IIpucmocobiaenuss pacTeHHH K
MoJJIep)KaHu0 BojgHoro Oamanca. Knmaccudukarnuss pacTeHHiI MO OTHOIICHHIO K
Bojie. [IpricmocoOIeHus ; KUBOTHEIX K U3MEHEHHIO BOJHOTO PEIKUMA.

Cpenbpl oOMTaHMSI OPTaHM3MOB: BOJHAs, Ha3€MHO-BO3/YIIHAs, ITOYBEHHAs,
rTyOUHHAsT  MOJIIOYBEHHAsi, BHYTpUOpraHu3dMeHHas.  DUIMKO-XUMHUYECKHE
OCOOEHHOCTH cpeJl oouTaHus opranu3MoB. [IprucnocoOneHnss opraHu3MoB K )KHU3HU
B pa3HBIX Cpeliax.

buonornueckue purMbl. BHEIIHWME YW BHYTPEHHHUE  PULMBL, CyTOdHBIE U
rOJUYHBEIC PUTMEL. [IpHUCIIOCOOIEHHOCTE OPTraHU3MOB K CC30HHBIM M3MCHEHMSIM
YCJIOBUU KU3HH.



JXuznenunsie popMel oprann3MoB. IToHsTHE 0 )ku3HeHHOH popMme. JKu3HeHHbIe
(GOpMEI pacTeHHH: JepeBbs, KYCTApHUKH, KYCTapHHYKH, MHOTOJICTHHE TpaBEHI,
OJJHOJIeTHUE TpaBEl. JKu3HeHHBIE (POPMBI )KUBOTHEIX: THIPOOHOHTEI, T€OOHOHTEI,
a3po0nOHTEI. OCOOEHHOCTH CTPOEHUS M 00pa3a KH3HH.

buornueckue pakTopsl. Buabl OMOTHYSCKUX B3aUMOCHCTBUA: KOHKYPEHIIUS,
XUIIHAYECTBO, cCUMOMO03 M ero (opwmebl. Ilapa3uTu3M, Koomepalus, MyTyalIu3M,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMOJIEMCTBUSL  (Tommueckue, (popudueckue, (¢adOpuueckue). 3HaYeHHUE
OMOTHYECKHUX B3aMMOJICCTBUM [IJIS CYIUECTBOBaHHUS OPraHU3MOB B Cpelie
oouranud. [IpyHIIMT KOHKYPEHTHOTO UCKITFOUCHUS.

JleMOHCTpAIHH

TaOmumel M cXeMBI: «DKomormdeckue (akTopel», «CBETOBOI CIEKTPY,
«IKOIOTMYECKHUE TPYIIILI JXUBOTHEIX IO OTHOIIECHHIO K CBETY», « [€MIOKpPOBHEIE
)KUBOTHEIE», «XOJIOJHOKPOBHBIE KHBOTHBIE», «DU3MOIOTHUECKHE aJanTalluu
)KUBOTHBEIX», «Cpenpl oOOWTaHUS OpPraHU3MOBY», «DbHoOITOrMYeckKre pPUTMBIY,
«Km3nennsie popMeI pacTeHU», «KHM3HEHHEBIE (POPMBI JKHUBOTHBIX», « JKOCHCTEMA
[IIUPOKOJMCTBEHHOTO JIeca», «IKOCHUCTEMA XBOMHOro Jjeca», «llemm nuraHusy,

«XHUIIHUYECTBOY, «ITapazutuszmy», «KoHKypeHIIUA, «CumMouo3»,
«KommeHcanm3m.

OOopyioBaHue: repOapuud pacTeHUNM M KUBOTHBIX, IPUCIIOCOOICHHBIX K
BAUSHUIO Pa3IMYHBIX JKOJIOTHYECKHUX (PaKTOpoB, TepOapHM CBETOJHOOUBBIX,
TEHETIOOMBBIX M TE€HEBBIHOCIMUBEIX pacTeHMH, CBETOJHOOUBBIE, TEHEIIOOMBLEIE U
TEHEBBIHOCIMBLIE KOMHATHEIE PACTEHMS, repOapuu U KOJIEKIMH TEILIOJIHOOMBEIX,
3UMOCTOMKHMX, MOPO30yCTOWYHMBEIX PAacTeHHUM, dydela NOTHL M 3Bepel, repoapuu
pPaCTCHUI, OTHOCSIHUXCA K THUrpoduTaM, KcepodHuTaM, Me3o(pHuTaM, KOMHATHEIC
pPacTEHMS JIaHHBIX TPYIN, KOJJICKIMU )KUBOTHBIX, OOMTAIOIIUX B Pa3HEBIX Cpejiax,
repoapuld ¥ KOJUIEKIIMM PACTEHUM W KHMBOTHBIX, OO0JIaJJalOlMX YepTaMH
MPUCTOCOOIEHHOCTH K CE€30HHBIM M3MEHEHMSM YCIOBHM XKHU3HHM, TepOapuu u
KOJUICKI[UM PACTeHHHU U KUBOTHBEIX Pa3IHYHBIX JKU3HEHHBIX (DOPM, KOJIICKIIUH
YKUBOTHBIX, Y4aCTBYIOIIMX B pa3IUUYHBIX OMOTHYECKHUX B3aUMO/ICHCTBHUSIX.

JlabopaTopnass padora «BpIsBIeHHMEe NPUCIIOCOOIECHUM OPraHU3MOB K
BIIMSTHUIO CBETA.

JIabopaTopnas padora «BbISBICHHE IIPUCIOCOOICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JIadbopaTopnas padbora « AHaTOMHYECKHE OCOOEHHOCTH PacCTeHUM U3 pa3HBIX
MECT OOUTaHM .

Tema 8. Iko10rusi BUAOB H NOMYJISIITHH

DKOJIOTUUECKHE XapaKTePUCTHUKHU MOy TSI UN. TTonyasus KaK
Omonorudeckas cucreMa. Pojlb HEOJHOPOIHOCTH CPebl, (PhU3NHECKNX 0aphepoB, H



0COOEHHOCTEH OMOIOrUH BUIOB B (DOPMHUPOBAHUH IIPOCTPAHCTBEHHON CTPYKTYPHI
nonysaui. OCHOBHBIE ITOKa3aTeIM NONYISIUUA: YHCICHHOCTb, INIOTHOCTD,
BO3pacTHasE M IIOJIOBas CTPYKTypa, pPOXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTH, MUTPaLMSI.

DKoJIoTHYecKasi CTPYKTypa momyasanuu. OlleHKa YHUCICHHOCTH MOMYJISIIUH.
JInHaMHKa TIONYJISALUU B €€ PEryasius. bHOTHUYECKHU TOTEHI[HAT ITOMYJIALIHH.
MoenupoBaHue JUHAMHUKH ITONYJISALUNA. KpUBBEIE pocTa YUCICHHOCTH ITOMYJISLIHMH.
KpuBrie BeDKMBaHUA. Perymsimus YHCIEHHOCTH TONYISIHHA: poJib (haKTOPOB,
3aBUCSILMX U HE 3aBUCSILMX OT IIJIOTHOCTH. JKOJOTHYECKHUE CTPATEruu BUIOB (I- U
K-ctpaterun).

IlousitTue 00 sKkomormueckoM HUIle BHJa. MecToobuTaHue. MHoromMepHas
MoJZIelle 3Kojmoruueckon HUmM Jxk.M. XatumHcoHa. Pa3Mepel 3KOJIOTHUYECKOU
HUIIM. [loTeHIMaIbHas U pealn30BaHHAas HUIIIH.

Bun kak cuctema monyiasuMu. Apealibl BUIOB. BUIOBI MU MX KU3HECHHEIE
CTpaTEruy. JKOJOTHUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJEHUS W MUIpallM¥ KUBOTHEIX. buonornueckue
WHBA3UHU YYIKEPOJHBIX BUJIOB.

JleMOHCTpAIHH

Ioptper: JIxx. M. XaTunHCOH.

Tabmuuel M CXEMBI: «DKOJIOTHMUECKHE XapaKTEPUCTUKU IIOMYJISIIMU,
«IlpocTtpaHCTBEHHass  CTPyKTypa  IONYJSIIUM», «Bo3pacTHele  ITHpaMHIIbI
nonyiasanun», «CKOpOCTh 3aceleHHsT MOBEPXHOCTH 3eMJIHM  Pa3IndHBIMHU
opranu3MamMmn», «Mojgenb 3konoruueckod HAUIA /. M. XaTdauHcoHa.

O0opyaoBanue: repObapum pacTEeHUU, KOJUICKIIMU )KUBOTHBIX.

JIadbopaTopnas padora «IIpucnocoOneHnus ceMsH paCTEHIUM K PacCEIICHUIO.

Tema 9. Ikoa0rug coo0NECTB. JKOJOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buolneHo3 U ero crpykrypa. CBi3U MexIy
OpraHu3MaMM B OHOIIEHO3E.

DOkocucTeMa Kak OTKpwITasg cucrtema (A. JIxk. Tencnm). OyHKIMOHAIBHBIE
OITOKM OPraHU3MOB B HSKOCHUCTEME: IPOAYLEHThI, KOHCYMEHTBEIL, PEIYLIECHTHI.
Tpodpuueckue ypoBHH. Tpoduueckne 1enu M ceTH. AOHOTHYECKHE OIOKHU
SKOCHUCTEM. [10UBEI U MBI B 3KOcUCTEMaX. KpyroBopoT BEIIECTB U ITOTOK YHEPTHUH
B DJKOCHUCTEME.

OCHOBHBIE ITOKa3aTEIN SKOCUCTEMBI. buoMacca 1 MpoaYKIH. DKOJIOTHIECKUE
MUpPaMHJIBI YHUCEII, 0MOMAaCChl U SHEPTHUH.

Junamuka sxkocucmem. Kamacmpoguueckue nepecmpouku. Daykmyayuu.
HampapieHHBIE 3aKOHOMEPHBIE CMEHBI COOOILECTB — cyKueccui. IlepBuunble M
BTOPHUYHBIE CYKIECCHUU W HMX MOPUUYUHBL. AHTPOIOTICHHBIC BO3JCUCTBHS  Ha



cykueccuud. KnnmakcHoe coo0OiecTBo. buopa3zHoobpa3ue u mojHOTa KPyroBOpoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoTHBIE 3KOCUCTEMBI. JKOCUCMEMbl 03€P U peK. IKocucmembl Mopeu U
0OKeaHo8. IKocucmemovl myHOp, 1eco8, cmenel, NYyCMblHb.

AHTpPONIOTEHHEIE 3KOCHUCTEMEBI. ATpO3KocHUcTeMa. ATrpoleHo03. Paznnuusd
MEXK Iy aHTPOIIOTE€HHBIMA U ITPUPOJHBIMH 3KOCUCTEMAaMH.

Ypooskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['opojckas
¢mopa u ¢dayna. CuHanTpommzamus TOPOJICKOM (ayHEL bmHomormueckoe u
X03IUCTBEHHOE 3HAUYEHHUE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHNS OCHOBHBIX B3aHMOJICHCTBUII OPTaHHU3MOB B
YKOCUCTEMAX. Polb KAckaonozo aggexma u 6uoo8-30uduxamopos (Kirouesolx
8U008) 8 (DQYHKYUOHUPOBaHUU 3Kocucmem. IIepeHOC 3HEPTUU U BEILECTB MEKIY
CMEKHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, IOIYJISILIAM U SKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3J1€UCTBHUM.

Mexanuzmbl 6030etcmeus 3a2pAa3HeHUl pa3Hblx MUnoe Ha cyoopeanu3meHHoM,
OPSAHUSMEHHOM,  NONVAAUUOHHOM U IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
IKON0CUHECKO2O HOPMUPOBAHUA AHMPONO2EHHO20 B030eucmauss. MeTo1oIorus
MOHUTOPHHTA €CTECTBEHHEIX U aHTPOIMOTEHHBIX 3KOCUCTEM.

JleMoOHCTPANIHHA
Iloptpert: A. JIxk. Tencau.
TaObmuuel M CXEMBI: «CtpykTypa  OHOLIEHO3a»,  «IDKOCHCTEeMa

[IUPOKOJUCTBEHHOTO JIeca», «IKOCHUCTEMa XBOWHOro Jiecay», «DyHKIMOHAIbHbIE
IPYyINEL OPraHU3MOB B 3KOcUCTEMe», K KpyroBopoT BellecTB B SKocucTeMe», «Llenu
nuTaHusl (MacTOMI[HAs, JEeTPUTHAas)», «IKOJOTHUUYECKas MHpaMHUga YHCEID,
«JKOIOrM4eCKasi MUpaMuga OHMOMACCED», «DKOJOTHYECKAs MUpaMHUia SHCPTUNY,
«O0pazoBanue Oomnorta», «IlepBuuHas cykieccus», «BoccraHoBieHue jieca mocie
moxkapa», «9KocucTeMa o3€pa», «ArpolueHo3», «KpyroBopoT BelIeCTB U MOTOK
SHEPTUH B arpoleHo3e», «IIpumMepsl ypOOIKOCHCTEMY.

OOopynoBanue: repdapruu pacTEHUM, KOJUIEKIMH HACEKOMBIX, uydella IITHI] U
3Bepel, repOapruu KyJbTYPHBIX M JUKOPACTYIMX PaCTeHUI, aKBApUYM KaK MOJIENb
YKOCHCTEMEI.

IIpakTH4eckas padora «I3yueHue u omucaHue ypOO3KOCUCTEMED.

JIabopaTopunas padora «M3yuenme pa3zHoOOpa3usi MEIKMX ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 3KOCHUCTEMAX).

JKCKYpPCHsl «IKCKypCHS B THIHYHBIM OMOreoreHo3 (B aydpaBy, OepesHSK,
€IbHUK, Ha CYXO0 I0JIbHBIM WJIM MOMMEHHBIN JIyT, 03€p0, 00I0TO)».

IKCKYpPCHsI «IDKCKYPCHUS B arpodKocUCTeMy (Ha. HOIE¢, MWW, B TeIUIUUYHOE
XO3SICTBO)».

Tema 10. buocjepa — riaodaabHaAsSI IKOCHCTEMA



buochepa — oOmemranerapHass oboouka 3eMiH, T/ CYIIECTBYET WIH
CYIIIECTBOBAJIa )XKU3HE. Pa3BuTHue mpejcraBienuii o ouocdepe B Tpyaax . 3rocca.
Yuenue B. . Bepuaackoro o ouochepe. Odmactu duocdeprl u e€ coctan. JKuBoe
BEIIeCTBO OMoc(hephl U ero (QYHKIIHH.

3aKOHOMEPHOCTH cyIIecTBoBaHUS Onocheprl. OcodenHocTH Omocheprl Kak
r100aIbHOM 3KOCHCTEMEBL J[MHaMHU4YecKoe paBHOBecue B Ouochepe. KpyroBopoTsr
BEILIECTB U OMOT€OXMMHUYECKHE LIUKILI (YIIIepoa, a30Ta). PUTMUUHOCTD SBJIEHUH B
ouocdepe.

3oHaIBHOCTE OHOcdeprl. [TousTre 0 OmoMme. OcHOBHEBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M MIMPOKOJIHCTBEHHBIE Jieca, CTEIM, CaBaHHBI,
MYCTBIHU, TPOIIMYECKHE JIeca, BRICOKOrophbs. KiiuMmar, paCTUTENbHBIN U JKUBOTHBIN
MHUpP OMOMOB CYIIIH.

CTpykTypa U QYHKIIHS )KHBBEIX CHCTEM, OI[CHKA UX PECYPCHOTO MOTEHIIMANA U
onochepHBIX (PYHKIIHIA.

JleMoHCTpPANIHH

IToptpetrl: B. . Bepraackuii, 3. 3rocc.

Tabmuner 1 cxeMsl: «['eochepsl 3emmny, «KpyroBopor a3ora B mpHpoOJICy,
«KpyropopoTr yriaepoma B mpupoje», «KpyroBopoT KuUCIIOpola B MOPHUPOIE»,
«KpyropopoT BoAbsl B mpuponae», «OCHOBHEIE OMOMBI cymm», «KiinmmaThdeckue
nmosica 3emnam», «I'yuapa», «Taira», «Cmemnanueiii jgec», «IIInpoKoaUCTBEHHBIN
nec», «Ctenb», «CaBanHay, «IlycTeiHS», «TpomUuecKul IeCH.

OO0opynoBanue: repOoapruM pacTEHUU Pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YUenroBek u OKpy:KaIOIIASA Cpeaa

DKOJIOTUUECKME KPH3UCBI M MX IIPUUMHBEL Bo3JelcTBHE dYelIOBEKa Ha
ouocdepy. 3arpsa3HeHne Bo3IyIIHON cpeabl. OXxpaHa Bo3ayXa. 3arpss3HESHHE BOTHOM
cpensl. OxXpaHa BOAHBIX pecypcoB. Paszpymienne mnouBbel. OXpaHa ITOYBEHHBIX
pecypcoB. MI3MeHeHue KIuMara.

AHTpPONIOr€HHOE BO3JIEMCTBUE Ha PACTUTEIbHBIA U KHUBOTHBIM MHUp. OxpaHa
PACTUTENBHOTO M XUBOTHOTO MHpa. OCHOBHBIE IIPUHLMIILI OXpPaHbl IPHUPOJIHL.
Kpacuele kHuru. Ocobo oxpaHsemble npupogHele Teppuropuu (OOIIT).
borannueckue cajbl U 300JI0TMUECKUE ITaPKH.

OCHOBHEIE MPHUHIUINEI YCTOMYMUBOTO Pa3BUTHSA UYCIIOBEUECTBA W IIPHUPOJIHL
PanimoHanbHOE  IPUPOJONONBE30BAHHME M COXPaHEHHME  OMOJIOTHYECKOTO
pa3HooOpasusa 3emian. OOIIME 3aKOHOMEPHOCTH TIJI00ATBHBIX HKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa M €r0 BEPOSTHEIE ITOCTIECTBHUS.

Pa3BuTheé METOJOB MOHHUTOPHMHIAa pPa3BUTHUS OIMACHBIX TEXHOI€HHBIX
nmpoueccoB. Cucmemmuvle UCCTIEO0BAHUA Nepexood K -pecypeocohepearouie U
KOHKYPEHmMOoCcnocobHou anepeemuxe. buonozcuuéckoe pa3nooopazue it Ouopecypcol.
Hayuonanvnvie ungopmayuounvie cucmemsl, obecnequsarniyie, 0ocmyn, K



UHGOpMayuu no COCMOAHUIO OMOEIbHbIX 6U008 u 3kocucmem. OcHOBbI
IKOpeadburIumayu IKocucmem U Ccnocobo8 00pbObl € OUONOBPEHCOCHUSAMU.

Pexoncmpykuyusa Mopckux u Ha3emMHblX 9KOCUCEM.

JleMOHCTpAIHH
TaOmuIIE! B cXeMEBl: «3arps3HeHne aTMOC(hEpEI», «3arps3HeHHe THAPOChEpEI»,

«3arpsa3HeHue MouBeD, «I[lapHukoBEIH 3 dekT», «Oco00 oXpaHsseMBIe TPUPOJIHEIC

TeppUTOopun», «KMoaenu ynpapisieMOro MApay.
Ob6opynoBanme: (ororpadun oxpaHsIeMBIX pPacTeHHH M JKHUBOTHEIX KpacHoii

kHUTH Poccurickou denepanu, KpaCHOM KHUTH pErHOHA.



INIAHUPYEMBIE PE3YJBTATHBI OCBOEHUA MTPOT'PAMMBI 11O
BUOJIOTUHU HA YPOBHE CPE/IHET'O OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
OOyJarIUMHCS IIporpaMM CpeIHEro o0OIgero oOpa3oBaHUS: JHYHOCTHEIE,
METANPEIMETHEIE U TPEIMETHBIE.

B cTpyKType NTUUHOCTHBIX Pe3yJbTaTOB OCBOCHMS IMPOTrpPaMMEI IO OMOIOTUHU
BBIJICJICHEI CJIEIYIOIIHE COCTAaBJISIOIIME: OCO3HAHHE O0YyJaroIIMMHUCS POCCHUUCKOM
rpaxk JaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
M CaMOOIPENCICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaeieHHoe pazeumue BHYTPEHHUX YOeXKICHMH JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HCTOPHUUYECKHUX TpaJULMNA pa3BUTHS OHOIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YYarOIIMXCS PYKOBOJCTBOBATECS B CBOEH
NEATEIIBHOCTU I[[€EHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAMM, MPUCYILUMUA CHCTEME
OMOJIOTUYECKOTO 00Pa30BaHUS, HATUYUE NPABOCO3HAHUA YKOJIIOTUIECKON KYJIBTYPHI,
CNOCOOHOCMU CMABUMb LIEJIN U CTPOUTH JKU3HECHHEIC TIaHHI.

JIMIHOCTHEIE pe3yIBTATEl OCBOCHUS ITPOTrPaMMEI ITO OMOJIOTHH JOCTUTAOTCS B
€IUHCTBE Yy4Y€OHONM M BOCHUTATCILHOMU [I€ATEIBHOCTH B COOTBETCTBHHM C
TpaJALIMOHHBIMA POCCUUCKUMH COLMOKYIBTYPHBIMU, UCTOPHUYECKUMU U JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMHM, NPUHATBIMH B OOILIECTBE MpaBUIaMH U HOPMaMU
MOBEJCHHUS M CIIOCOOCTBYKOT IIpolleccaM CaMOIIO3HAHHUS, CAaMOBOCIIMTAaHUS U
CaAaMOPA3BUTHUS, PA3ZBUTUS BHYTPEHHEU TO3WIUUA JIMYHOCTH, MATPUOTUIMA U
YBaXCHUSA K 3aKOHY U ITPABOIIOPAJIKY, YEJIOBEKY TpPYyJa U CTApIIEMY ITOKOJIECHURO,
B3aMMHOIO YBaX€HHS, OEPEIKHOTO OTHOIIEHUS K KYJIBTYPHOMY HACICOUI0 H
TpaJULIMsM MHOTOHAIIMOHAJIBHOIO Hapoma Poccunckon ®Denepanuu, MpUpoOIE U
OKPYIKaILEN CPEIE.

JINYHOCTHBIE pe3ylabTaThl OCBOCHHSA YyueOHoro mpeamera «buomorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTE 00 y4arOIMXCS PYKOBOJICTBOBAThHCS
c(hbOpMHPOBAHHOM BHYTPEHHEH ITO3UIMEH JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpPUEHTAILIMM, TMO3UTHUBHBIX BHYTPEHHUX  YOCKIEHUH, COOTBETCTBYIOIUX
TPaJUILMOHHBIM ILIEHHOCTSIM POCCHUMCKOIO OOIIECTBA, PACHIMPECHUE KHUIHECHHOIO
OIBITa M OIBITa JEATEIBHOCTH B IPOLECCE Pealiu3allii OCHOBHBIX HaIlpaBICHUU
BOCITUTATEIBHOU JIEATEIBHOCTUA, B TOM YHMCJIE B YACTH.:

1) rpa:kaaHCKOro BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTE TPAXKJAHCKOH MO3UIIHN 00YIar0IHenoes KakK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOIr0 OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX ITPAaB U 00S3aHHOCTEH,; YBaKEHIE 3aKOHa
M TIPaBOIIOPSIIKA;



FOTOBHOCTH K COBMECTHON TBOPUYECKOM JAE€ATEILHOCTH ITPH CO3JaHUH YUEOHBIX
MPOEKTOB, PEIICHWHM YUYEOHBIX M ITO3HABAaTEIBHBIX 3ajlad, BBITOJIHEHUU
OHMOJIOTUUECKHUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTE OMNPENEHsATE COOCTBEHHYIO MO3MUIHMI MO OTHOIICHHUK K
SIBICHUSM COBPEMEHHOM KU3HH U OOBACHSATE €€;

YMEHHE YUYMTBIBATH B CBOHX JEHMCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOAEH C pa3HBIMU YO€KIE€HUSIMHU, KYJIbTYPHBIMHU LIEHHOCTSIMU U
COLIMAIBHBIM ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHWYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4€OHBIX, II03HAaBaTEJIBLHBEIX W HCCIEJOBaTeIbCKUX 3ajlad, YBaXUTEJIbHOTO
OTHOIIIECHUS K MHEHHUI OIIIOHCHTOB IpH OOCYXKJIEHUU CIOPHBIX BOIPOCOB
OMOIIOTUYECKOTO CONCpIKaHMUSA;

TOTOBHOCTH K TYMaHUTAPHOMN U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IATPHOTHYCCKOI0 BOCIIHTAHHA :

c(hOpMHUPOBAHHOCTE POCCHHCKON I'pakJaHCKON HICHTUYHOCTH, TATPHOTU3MA,
YBaXXCHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepell PouHOM, TOp10CTH
3a CBOM Kpau, CBOK PoJMHY, CBOM SI3BIK M KYJIBTYPY, MPOILIOE W HACTOSIIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K IIPUPOJHOMY HACIECIUI0 U MaMATHAUKAM IIPHUPOJIbI,
nocTmKeHUusAM Poccrur B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILICHMBAaTh BKJIAaJ] POCCUMCKHUX YYEHBIX B CTAHOBJIEHHE U
pa3BUTHE OHONOTMH, IIOHMMaHUS 3HAUYEHUS OMOJOTMM B IIO3HAHUU 3aKOHOB
MPUPOJIEL, B XKU3HU YEJIOBEKa U COBPEMEHHOTr 0 00IIECTBA;

uelHasl yOekKJEHHOCTh, TOTOBHOCThL K CIYXKEHHIO U 3amure OTedecTra,
OTBETCTBEHHOCTE 3a €ro CyAs0y;

3) AYXOBHO-HPABCTBEHHOr0 BOCIIHTAHUA:

OCO3HAHUE NYXOBHBIX LIEHHOCTEU POCCUHUCKOTO HAPOJIA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYSCKOTO ITOBE/ICHHUS,

CIIOCOOHOCThL OIIEHMBAaTh CHUTYallMI0 W IIPUHHUMAaTh OCO3HAHHBIE pPEIICHMS,
OPUEHTUPYSACH HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U II€HHOCTH;

OCO3HAHHUE JIMYHOI'O BKJIa/]a B MOCTPOSHUE YCTOMUMBOTrO OYIYILETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3JTAaHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO TIIPUHATUSA LIEHHOCTEU CEMEWHOM JKU3HU B COOTBETCTBHH C
TpaJULUAMHA HapooB Poccuuy;

4) 3CTeTHYECKOro BOCIIUTAHUSA:

3CTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIKYAas SCTETHKY ObITa, HAYYHOIO H
TEXHUYECKOro TBOPUYECTBA, CIOPTA, TPY/ia, OOILIECTBEHHBIX OTHOILCHHM;

MOHUMAaHHE SMOLMOHATIBHOTO BO3JICUCTBUS SKUBOW TIPUPO/IBI U €€ LICHHOCTH;



TOTOBHOCTh K CAMOBBIPQXXECHHIO B pa3HbIX BHIAX HUCKYCCTBa, CTPEMIICHUE
IPOSIBJIATH KaueCTBA TBOPUYECKOU JIMUHOCTH,

S) (pu3HUYeCKOro BOCNHUTAHUS, (POPMHUPOBAHUSA KYJIbLTYPbI 310POBbS H
IMOIHOHAJIBHOI0 0JIArOMOJTY Y

MOHMMAaHHE U Peaanu3allus 3J0POBOT0 M 0O€30IIacHOr0 00pa3a JKU3HHU (3J0pOBOE
MUTAHUE, COOTIOEHNE TUTHEHNYECKUX MPAaBUJI U HOPM, COaTaHCHUPOBAHHBLIN PEKUM
3aHATHM W OTJbIXa, peryispHas (u3uUecKkass aKTUBHOCTEL), OepexHOro,
OTBETCTBEHHOTO M KOMIICTEHTHOI'O OTHOIICHHS K COOCTBEHHOMY (PH3MUSCKOMY U
[ICUXHUYECKOMY 3JI0POBBIO;

MOHMMAHWUE ILIEHHOCTHU IIPaBUJ HWHIUBUIYAJIBHOTO W  KOJJIEKTUBHOIO
O0€30MacHOr0 MOBEACHUS B CUTYalUSIX, YTPOKAIOIIMX 3/I0POBBIO M JKU3HU JIHOJIEH;

OCO3HAHHME ITOCJECACTBUM M HENPHATHUS BPECIHBIX NPUBEMUEK (YIOTPEOICHUS
aJIKOI0JIsl, HAPKOTHKOB, KYPEHHMS );

6) TPYA0OBOro BOCIIUTAHMS :

rOTOBHOCTH K TPY1Y, OCO3HaHHWE LIEHHOCTH MacTE€pPCTBa, TPYIOIHO0HE;

TOTOBHOCTh K AKTHUBHOM JIESTEIIBHOCTH TEXHOJOTHYECKOU W COLUAJIBHOU
HAIIPaBJICHHOCTH, CITIOCOOHOCTHL MHUIMHUPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO
BBIITOJTHATH TaKYHO JIEATCIIBHOCTE;

HHTEpPEC K pa3IWdHBIM chepaM IpopeCCHOHAIBHOU NCATCIBHOCTH, YMCHHUE
COBEpIlIaTh OCO3HAHHBIM BEIOOp Oyaymiedl mpodeccCud U Ppealu30BBIBATh
COOCTBEHHEIE )KU3HECHHEIE TLIAHBI;

FOTOBHOCTH M CIOCOOHOCTR K 0O0pa30BaHHMK) M CcaMOOOpa30BaHUK Ha
MPOTSAKEHUN BCEU KU3HU,

7) DKOJIOrH4€CKOro BOCIUTAHHS :

KOJIOTUUECKH LIETI€CO00pa3HOE OTHOMICHNUE K IMIPUPOIE KAK UICTOUHHUKY KU3HHU
Ha 3eMJie, OCHOBE €€ CYIL€CTBOBaHUS;

MOBEIIICHUE YPOBHA HSKOJOTHUYECKOW KYIBTYPhl: NPHOOPETEHHUE OIIBITA
UIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM WX BO3MOXHBIX IIOCJHEICTBUMU IS
OKPYX arILEN CPEJIBI;

OCO3HaHHE TJI00AaTBHOTO XapaKTepa SKOJOTMUECKHUX MPOoOJIeM M IIyTEH HX
pPEIICHUS;

CIIOCOOHOCTE UCITOIB30BaTh MPHUOOpPETaEMBIE ITPU U3YIEHUH ONMOJIOT MU 3HAHUS
M YMEHHS [OpU PEHICHUM OpoldieM, CBI3aHHBIX C  pallMOHAJILHBIM
OPUPOJOIIONBE30BAHUEM  (COONMIOEHHE  MpaBHJ MOBEJCHHUS B  MPHUPOJIE,
HAlPaBJICHHBIX HAa COXpPaHEHUE PABHOBECHUS B HKOCUCTEMaxX, OXpPaHy BHJIOB,
IKOCHUCTEM, Onochepnl);

AKTUBHOE HEMPUATHE JEHCTBUU, IPUHOCIIINX BPE/I- OKPYKAKMLIEH IIPUPOTHOU
cpele, YMEHHUE MPOTHO3UPOBATE HEOJNArOMpHATHLIE AKOIOIMUYCCKUE HTOCHECTBUS
IPEANPUHUMAEMBIX JICUCTBUH U MIPEIOTBPAIATh UX;



HaJIMUHUE PaA3BUTOTO 3KOJOTHYECKOI O MBINLICHUS, SKOJIOTHUECKOU KYJIBTYPHI,
OTIBITA JIEATEJIbHOCTH 3KOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMH B IIO3HABATE€JIBHOM, KOMMYHHUKATHUBHOW W COLIMAJIBHOM
[TPaKTHUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUUYECKOHN JIEATEIILHOCTH 3KOJOTHYSCKON
HaIIPaBJIICHHOCTH;

8) HEHHOCTH HAYYHOI0 MO3HAHUA

c(hOPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOHN ITPAKTHUKHW, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIBTYPBI KaK CpeEJICTBa
B3aMMOJICUCTBUS MEK]Y JIFOIBMH U MTO3HAHUS MUDA;

MOHUMAaHHE CHCUMU(pHUKHA OMOJIOTMH KaK HayKH, OCO3HaHHs e€ polIu B
GOpMHPOBAHUHM PAlIMOHAILHOTO HAyYHOI'O MBIILICHHS, CO3JaHHU IICJTOCTHOTO
NpPeNCTABIIEHUS 00 OKPYKAIOILEM MHpPE KaK O €JHMHCTBE IIPUPOJIbI, YCIIOBEKA U
oOIecTBa, B IO3HAHWMHM MPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHHUH NpolieM
COXpaHEeHUS IPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJI51 COBPEMEHHOM IL[MBHJIM3AL[UU:
00ECIICUYCHUSI HOBOTO YPOBHS Pa3BUTHSA MEIMIMHEI, CO3JaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pEIIaTh PECYPCHBIE  IPOOJIEMEI  pPa3BUTHS
4eJI0BEYECTBA, MOMCKA IYTEH BBIXOJa M3 INIOOAIBHEIX YKOJOTMYECKHUX MPOOJIEM U
oOecrieueHus  MepexojJa K  YCTOMYMBOMY  Pa3BUTHIO,  pPallMOHAIBHOMY
MCIIOJIE30BAHHI0 TPUPOJHEIX PecypcoB U (DOPMHPOBAHUIO HOBBIX CTaHJapTOB
)KU3HU;

3aHTEPECOBAHHOCTE B MOJYYCHMHM OHOJIOTHYECKHUX 3HAHUM B LEIAX
MOBEIIICHUS OOIIE KYJIBTYPBl, €CTECTBEHHO-HaY4YHOU TPaMOTHOCTH, Kak
COCTABHOU YacTH (PYHKIIMOHAJIBLHOH I'PaMOTHOCTH OOYYarOIHMXCS, (OPMHPYEMOM
MpU U3YIeHUU OUOJIOTHH;

MOHUMaHHWE CYIIHOCTH METOJOB IMMO3HAHUS, HCIIOJIbL3YEMBEIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIlydaeMbBI€ 3HAHHS [JISI aHajlu3a M
OOBSCHEHUS SIBJICHUM OKPYXKAIILIEro MUpa U MPOUCXOASIIHNX B HEM H3MEHEHHM,
yMEHUE Je/laTh OOOCHOBaHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (DaKTOB U
UMEIOILUXCSA JaHHBIX C LIEJIBI0 MOJIYYEHUS JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTE CaMOCTOSITEIBHO HCIIONL30BaTh OMOJIOTMYECKHE 3HAHUS IS
pEeIIeHHUs MPOOJIEM B pEAIbHBIX KU3HEHHBIX CUTYallUsX;

OCO3HAHHE ILIEHHOCTU HAy4YHOM JI€SATEIIBHOCTH, TOTOBHOCTH OCYILIECTBIISTH
[TPOSKTHYH U UCCIIENOBATEIILCKYIO JICATEIbHOCTh UHIUBHUYAJIbHO U B TPYIIIIE;

FOTOBHOCTE M  CHOCOOHOCTE K  HENPEPBIBHOMY, OOpPa3O0BaHHUID U
caMOOOpa30BaHUID, K aKTUBHOMY IIOJYUYSHHI 'HOBBIX 3HAHUH TIO OMONOTMU B
COOTBETCTBHUHM C KU3HECHHBEIMHU MTOTPEOHOCTSAMHU.



METAIIPEJIMETHBIE PE3YJ/IbTATbBI

MeTtanpeJMETHBIE Pe3yabTaThl OCBOSHHUS ydeOHoro mpeamera «buoorus»
BKIIOYAIOT: 3HAYMMBIE [ (POPMHUPOBAHHUS MHPOBO33PEHUS OO0YyUaIOIUXCS
MEXK JUCIUIUIMHAPHBIE (MeKIOpeIMETHBIC) OOIlleHaydYHbIE IOHSTHS, OTpaKarolllue
[IEJIOCTHOCTh HAy4HONW KapTHHBI MHpa U CHENU(PUKY METOJO0B IO3HAHUS,
MCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTHUS, SBIECHHUE, IMPOIEece,
CHCTEMa, Hay9YHBIH (paKT, MPHUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHS,
MCCIeOBaHNEe, HA0OIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCAIILHEIC
ydeOHBIE JICUCTBHS (IMO3HABaTE€IbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHUBHEIE),
obecrieunBaoIme GopMHUpOBaHue (PYHKIIMOHAILHON IPAMOTHOCTH M COI[MAJILHOM
KOMIIETEHIIMM OOy4YarOIMXCS; CIOCOOHOCTh OOy4YaroOI[MXCS  HCIOJb30BaTh
OCBOEHHEIE MEXKJUCLUILIMHAPHEIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpPCaIbHEIC
ydeOHEBIE JICMCTBUS B TO3HABATEILHON M COLIMAJIBHOM MMPaKTHKE.

B pe3ynsTaTe m3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO OOILIETO 00pa30BaHMS
y oOygamwierocs OyayT c(hOpMHpPOBaHEI IT03HABATCIILHBIE YHHBEPCAJILHELIC
yd€OHBIE JICMCTBUS, KOMMYHHMKATHUBHBIE YHHBEpPCalbHBIE YUEOHBIE JI€HCTBHS,
pPEryIsSTUBHBEIE YHUBEPCalbHbIE YdeOHBIE EMCTBUS, COBMECTHAS JIE€ITEIbHOCTD.

MeTanpeaMeTHEIE pe3yabTaThl OCBOSHHUS HOPOTPaMMBI CPEJHEr0 OOILEro
00pa30BaHMS JOKHBI OTPaXKaTh:

OBJageHue YHHBEPCAJIbHbLIMH y4eOHbIMH NO3HABATEJIbHBIMH
NEeHCTBHSIMH:

1) 6a3oBbIe JJOrHUYeCKHe e HCTBHS:

CaMOCTOSATENBHO  (popMyIHpOBaTL W aKTyaJIH3HpOBATL  IIPoOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IIPU OCBOCHHUW 3HAHHUM MOPUEMBI JIOTHYECKOI'O MBINLUICHHUS
(aHanmm3a, CUHTE3a, CPaBHEHHS, KJacCHU(PUKAIINH, 0000IIEHHS ), PACKPLIBATE CMBICIT
OMOIOTMUECKUX IOHSATHUM (BBIAEIATh UX XapaKTepPHBIE MPU3HAKHM, YCTaHABIMBATH
CBSI3U C JPYTUMHU ITOHSATHSIMH);

OIIPEACIIATE LEJIN JICATCIbHOCTH, 3ajiaBasl IapaMeTpbl U KPUTEPUM HX
JIIOCTHKEHHUS, COOTHOCUTH PE3YJIbTATHI NEATEIIEHOCTH C IIOCTABJICHHBIMU LICIISIMU;

MCITOJIE30BaTh OMOIOTHYECKHE MMOHATHS I OOBICHECHHUS (DAaKTOB U SIBICHUH
KUBOU MTPUPO/IBI;

CTPOUTh JIOTUUYECKHE PACCYXJACHUS (UHIYKTHUBHEIE, JOE€AYKTUBHEIE, IIO
aHAJIOTHH), BBISBISATE 3aKOHOMEPHOCTH H IIPOTHBOPEYUS B paccMaTpPUBACMEIX
SIBIICHHUSX, (POPMYIHMPOBATEL BLIBOJILI U 3aKJIFOUCHHUS;

IPUMEHSATE CXEMHO-MOJIEIIBHBIE CPENCTBA IS IIpeAcTaBICHU S CYIICCTBEHHBIX
CBS3€M M OTHOIIEHHMM B M3ydYaeMbBIX OHOTOTHYECKHX '“O0BEKTAX;" "a’ “TaKikKe
MPOTUBOPEYNI Pa3HOTO pPOJia, BBIABICHHBIX B pPa3iMaHBIX " AHPOPMAIIMOHHEIX
MCTOYHHUKAX;



pa3padaTbIBaTh ILIAH PEIIEHMS IIPOOJEMBI ¢ YUYETOM aHaAIM3a HMEROIUXCS
MaTepHaJbHBIX U HeMaTepUaJbHEIX PECYPCOB;

BHOCHTBL KOPPEKTUBEI B JIEITEILHOCTD, OIlEHUBATh COOTBETCTBUE PE3yIbTaTOB
L[€JISIM, OLIEHUBAaTh PUCKH MOCJIEICTBUU JIeSITEILHOCTH,

KOOPAUHUPOBATE U BEIIIOIHATE paOOTY B YCIIOBHIX PealIbHOIO, BUPTYaJIBHOTO
M KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLJIEHHE IIPH PEIICHUHN JKU3HEHHBIX IIPOOJIEM.

2) 0a30BbIe HCCIET0BATEIbCKHE 1eHCTBHS:

BIaJIeTh HaBBIKAMH YUeOHO-HCCIIEIOBATEIBLCKON U MPOSKTHOM JesTSILHOCTH,
HaBbIKAMM  paspelieHuss IpoOdJeM, CIOCOOHOCTBO M TOTOBHOCTBH K
CaMOCTOSITEIILHOMY MMOUCKY METOJIOB PEIISHMS IMPAKTUISCKUX 3a/jau, MPUMEHEHHU O
Pa3IMYHBIX METOIOB IIO3HAHUS,

MCIOJIL30BaTh PA3JIMUHBIC BHJBLI JIEATCIBHOCTH II0 MOJYUSCHHUIO HOBOIO
3HAHMS, €ro HHTepIpeTalud, IIpeoOpa3oBaHUI0 M IMPUMEHEHHIO B Y4eOHEBIX
CUTYyalMsIX, B TOM YHCJIE€ IIPU CO3/JaHUN YUCOHBIX U COI[MAJILHBIX TPOSKTOB;

(GOpMHUPOBATE HAYYHEIM TUIT MBIILUIEHHS, BIIaJICTh HAYYHOU TEPMUHOJIOTHEN,
KJTFOYEBBIMU IMMOHSITHSAMH U METOJIaMHU;

CTaBUThL M (popMymHpoBaTh COOCTBEHHBIC 3aJadud B 00pa30BaTCIBHOU
NEATEILHOCTH U ’KU3HEHHBIX CUTYaLUX;

BBISIBJISATHL IIPUUMHHO-CJICJCTBEHHBIC CBSI3M M AaKTyaJM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelleH s, HAXOJUTh apT'yYMEHTHEI 17151 JOKa3aTeIbCTBa CBOUX
YTBEPIKJICHHMI, 3a/laBaTh IIapaMEeTPhbl U KPUTEPUHU PEILICHUS;

aHaJIM3UPOBATh IIOJydeHHBIE B XOJI€ pEIISHUS 3ajladd  Pe3yJIbTaTHI,
KPUTUYECKHU OLIEHHUBATh UX JJIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBEIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CHUTYaIlMsIM, OI[€HUBAThL IPHUOOPETEHHELIN OIIBIT;

OCYILIECTBJISATEL lI€J€HAIIpaBICHHBIM MOUCK II€peHOca CPeJCTB M CIOCOO0OB
NEHCTBHS B IPO(PECCUOHAIILHYIO CPENY;

yMETh IIEPEHOCUTh 3HAHMS B IIO3HABATEIBHYIO M IIPAKTHUECKYH) 00JIacTH
KU3HEIeITeIbHOCTH;

YyMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEIMETHEIX 00JIaCTEH;

BEIJJBUTaTh HOBBIC MJICHU, IpeJJaraTh OPWUTMHAIBHBIE MOJXOJBLI U pPEIICHHS,
CTaBUThL MPOOJIEMBI U 3a/JauH, JOITYCKAIOIINUE albTEPHATUBHEIC PEIICHUSL.

3) padora ¢ uHpopMAaITHEH:

OPUEHTHPOBATLCS B Pa3INYHLIX HCTOYHHKAX MH(POpPMALMHU (TEKCTEe y4eOHOTro
MOCOOMs, HAy4YHO-IOMYJISIPHOM JIUTepaType, OHOJIOrMYECKHUX CJIOBapsX U
CIIpAaBOYHMKAX, KOMIILIOTEPHBIX Oa3axX JJaHHBIX, B MHIEPHETE),  aHAIHM3UPOBATH
HH(GOPMAILIUIO Pa3JIUIHBIX BUJIOB B GOpM IpeACTaBICHUS, KPUTHISCKH OLEHMBATh
€€ JOCTOBEPHOCTH M HEIIPOTUBOPEUHUBOCTE;



(GOopMyJIHpOBaTh 3allpOChl ¥ MPUMEHATEL Pa3IWdHLIE METOJBI IIPU IOUCKE U
oTOOpe OmoJorHMueckoil MH(pOPMaLMH, HEOOXOIUMON JIIS BHIIOJTHEHUS YUEOHBIX
3aj1a4;

NPUOOPETATE OIBIT HCIIONB30BAHUS HH(OPMAIHOHHO-KOMMYHHUKATUBHEIX
TEXHOJIOTHU, COBEPILICHCTBOBATEL KyIbTYPY aKTUBHOTO MCIIOJIB30BaHUS Pa3IMUHBIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSATENBHO  BLIOMpAaTh  ONTHMAaNbHYIO  (OpMy  IIpeaCTaBIIEHHS
OMoJornIecKod HH(popMaIHH (CXeMBbI, Tpa(UKH, THarpaMME], TAOIHIBI, PUCYHKH H
ipyroe);

MCIOJL30BaTh HAyuyHBIM $I3BIK B KaueCTBE CpeJicTBa mpu pabdbore ¢
Ouojornueckod wWHpopMamueil: NPUMEHATL XUMHYECKHe, (U3NIECKHe W
MaTeMaTHdeCKHe 3HaKH M CHMBOJEI, (OpMYINEI, adOpeBHaTypy, HOMEHKIATYPY,
MCIIOJBL30BaTh M OpeoOpa30oBBIBATH  3HAKOBO-CHMMBOJHMYECKHE  CPECTBa
HaTISTHOCTH;

BIaJICTh ~ HABBIKAMM  PACIIO3HABaHMUS M 3alUTEl  HH(pOPMAIUH,
HH(POPMAIIHOHHOH 0€30I1aCHOCTH JIMYHOCTH.

OriajeHue yHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH J1€HCTBUSIMH

1) oOnmenmne:

OCYILIECTBIATE KOMMYHHKAIIMU BO BceX cpepax KHU3HH, aKTHBHO yJ4acTBOBAaTh
B JJUaJIOre WJIH JUCKYCCHH IIO CYIECTBY 00CyXkKJaeMOM TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBATh CYIKJICHUS OTHOCHUTEIbHO BBIIOJHEHHUS MpejJaraeMou
3aJlaud, YIUTBIBATh MHTEPEChl M COrJIACOBAHHOCTh ITO3UIIMU APYTHUX y4aCTHUKOB
IHajora Win JUCKyCCUH);

pacIio3HaBaTh HeBepOalIbHBIE CpeJIcTBa OOIIEHHS, MOHUMATh 3HadEHHE
COLIMAIBHBIX 3HAKOB, IIPEAIIOCHIIOK BO3HHKHOBCHHS KOH(DJIMKTHBEIX CHUTYyaIlWH,
YMETh CMATYaTh KOH(JIUKTEI U BECTH IIEPET OBOPHI;

BIaJI€Th Pa3IMYHBIMHU CIIOCOOAMH OOIIEHHS M B3aUMOJECHCTBUS, MOHUMATh
HaMEpPeHUsI JPYTUX JTHOAeH, MPOSBISIThL YBaXKUTEIbHOE OTHOIISHUE K COOECEeTHUKY
M B KOPPEKTHOH (popme hopMyIHpOBaTL CBOHM BO3PaAKECHUS,

pa3BEPHYTO U JIOTMYHO M3JaraTb CBOK TOYKY 3PEHUS C MCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS AeATEIbHOCTD:

NOHMMATh U HUCHOJB30BaTh MPEHUMYILIECTBA KOMAHJHOM M HHMBUIYaJbLHOM
Pa0OTEI IIPU pEIICHUH OMOJTOTHYECKOU MPOOIEMEI, 000CHOBBIBATE HEOOXOJUMOCTH
MPUMEHEHHUS TPYIIIOBEIX (POPM B3aMMOJIeHICTBHS IIPH PEIICHUH YIeOHOM 3a/1auH;

BEIOMpATh TEMATHUKY M METOJbl COBMECTHBIX JICMCTBHM C YUETOM OOIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOTO YjeHa KOIJIEKTHBA;

OPUHUMATh  I[€Id  COBMECTHON  JICSTEIBHOCTU, ~ OPraHM30BBLIBATH U
KOOPJIUHUPOBATE JICUCTBUA II0 €€ JOCTHKECHHIO:. COCTABJIATE  IJIaH JCHCTBUH,



pacIpenensaTh podHM C YYETOM MHEHHM YYaCTHHUKOB, OOCYKIaTh pPE3YJIbTAThI
COBMECTHOU pabOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa M KaX/IOr0 Y4aCTHHUKa KOMaH/bl B OOILMH
pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

IpejiaraTb HOBBIE IIPOSKTHI, OICHMBATH HJEU C MMO3UIMM HOBU3HHI,
OPUTHUHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATE IMO3UTHUBHOE CTPATETHUYECKOE IIOBEIEHUE B Pa3JIMYHBIX
CUTYyallHsIX, ITPOSIBISATE TBOPYECTBO U BOOOpakeHUe, OBITh MHULIUATUBHBIM.

OBianeHue yHHBEPCAJIbLHBIMH PEryJATHBHbIMH € HCTBHAMH:

1) camoopranm3anus:

MCIOJIL30BaTh OMOJIOTUYECKHUE 3HAHUS JJIs BBISBICHUS NOpoOJeM U HX
PEIICHUS B )KU3HCHHBIX M YI€OHBIX CUTYallMsX;

BEIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM IICJIEBBIE M CMBICIOBLIC
YCTAaHOBKH B CBOMIX JICMCTBUAX M IOCTYIIKaX IO OTHOIICHHWIO K JKUBOW ITPUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBH OKPYKAOILUX;

CaMOCTOSTEJILHO OCYILECTBIATH MO3HABATEIBHYH JIEATEIBHOCTh, BBISABISTH
MPOOJIEMEI, CTABUTEL B (POPMYIHUPOBATE COOCTBEHHEIC 3a/JadyHM B 00pa30BaTEIbHOU
NEATEJIBHOCTH U JKU3HEHHBIX CUTYaLlUAX;

CaMOCTOSATEIIEHO COCTABIIATE ILUIaH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOIHXCS
pECypCcoOB, COOCTBEHHBIX BO3MOKHOCTEN U NIPEMOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUSIM;

pacHIUPSATh PaMKH y4€OHOTO ITpeIMETa Ha OCHOBE JIMUHBIX MIPEAIIOUYTEHUH;

JlenaTh OCO3HAHHBIM BEIOOP, apTyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a
pEIICHUE;

OLICHUBATh IPHOOPETEHHEIN OIILIT;

CIIOCOOCTBOBAaTh (POPMHPOBAHUIO U MPOSBICHHIO IMTUPOKOU I3PYIHIHH B
pa3HBIX O0O0JACTSAX 3HAHWM, IIOCTOSHHO IIOBBIIIATH CBOM OOpa30BaTEIbHBIA H
KYJbTYPHBIM YPOBCHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USIM, BHOCHUTH KOPPEKTHUBEI B JICSATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BIaJIcTh HaBBIKAMH  ITO3HABATEILHONM  peIEKCHMM  KaK  OCO3HAHMS
COBEpPIIAEMBIX JICUCTBUM W MBICIATEIBHBIX IIPOLIECCOB, HMX pPE3YJIBTATOB U
OCHOBAaHWM, HCIIOIL30BaTh NMPHEMEI pedIEKCHU IS OLEHKH CHTYaIllH, BBIOOpa
BEPHOT'O PEIICHUS,

YMETh OLICHMBAaTh PHUCKH U CBOEBPEMEHHO MPWHHUMATL PEIICHHSA II0 MX
CHUKEHHIO;

MPUHAUMATh MOTHMBBI M apryMeHThl APYIUX TIPH  aHaJIN3e  pe3yibTaTOB
JIEATEIIBHOCTH;



3) npuHsTHE CedH M APYrHX:

MPUHUMAaTh ce0s, MTOHUMas CBOM HEJIOCTATKH M JJOCTOUHCTBA,;

NPUHUMATh MOTHBBEI M apryMEHTHl JIPYrHX IIPH aHaJu3€ pPe3yJbTaTOB
JIESTENBHOCTH;

MpU3HABaTh CBOE ITPpaBO U IIPABO JIPYTUX Ha OIIUOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIUH JIPYyTOro 4eJI0BEKa.
IIPEIMETHBIE PE3YJ/IBTATHI

IIpenMeTHBIE pPE3YIbTAaTEl OCBOCHHUS COJCPKAHUSA Y4YE€OHOro IIpeMeETa
«buosorus» Ha yrayOJIEHHOM YpPOBHE OpPHUCHTHUPOBAHBI Ha O0OECIECUCHHUE
npounapHOro  oOydeHHs  oOydawmmxcss  Ouogormd. OHHM  BKJIIOYAIOT:
crieliu(pUIecKre I OMOJIOTUN HAYYHEBIC 3HAHUS, YMEHHS M CIIOCOOBI JJEUCTBUU 110
OCBOEHHMK, MHTEPIIPETAllUd M MpeoOpa30BaHUID 3HAHWM, BUIBI JCATEIBHOCTH IO
MOJTYUY€HHUIO HOBBEIX 3HAHUU U MX MPUMEHCHHIO B Pa3]IMYHBEIX YU€OHBIX, a TAKXKE B
pPEAIBHBIX JKU3HECHHBIX CUTyalUsaX. IlpeaMeTHwIe pe3yasTaThl MPEICTABIIEHBI 10
rojlaM U3y4eCHHS.

IIpenMeTHEIE pe3ynbTaThl OCBOEHUS ydueOHoro mpenmera «buomorus» B 10
Kjlacce OJIKHBI OTpakKaTh:

c(h)OpMHUPOBAHHOCTL 3HAHHM O MECTe M PpOJIH OHOJOTHH B CHCTEME
€CTeCTBEHHEIX HayK, B (DOPMHPOBAHHH €CTECTBEHHO-HAYYHOM KapTHHEI MHpa, B
MO3HAHWUM  3aKOHOB IIPUPOABI M  pPEIIeHHMH NOpodjeM  palMOHaJILHOTO
MPUPOIOMOIB30BAHUS, O BKIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIaJIECHUE CHCTEMOM OHMOJOTMYE€CKHMX 3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINe OWOIIOrMYECKHE TEPMHHBI W TOHATHUSA (JKM3Hb, KJIETKA,
OpraHu3M, MeTadOoIM3M, TOMEOCTa3, CaMOpPEryIslHus, CaMOBOCIPOHM3BEICHUE,
HACJIeJICTBEHHOCTb, W3MEHUYHUBOCTH, POCT U pPa3BUTHUE), OMOJOTHUECKHE TEOPHH
(knetounas Teopus 1. IlIBanna, M. Illneinena, P. BupxoBa, XxpoMocOMHas TEOPHUS
HaciaeqcTBeHHOCTH 1. Moprana), yuenus (H. M. BaBumoBa — o0 1eHTpax
MHOTI000pa3us U MPOUCXO0KICHHUS KyIbTYPHBIX paCT€HUI ), 3aKOHBI (€ JUHOO0pa3us
[MOTOMKOB IEPBOTO IIOKOJIEHHWS, PACILEIUICHUS, YUCTOThI TaMET, HE3aBUCUMOTO
HaclienoBaHusg [I. MeHjgens, TOMOJIOTUUECKHUX PAJOB B HACJIEICTBEHHOM
n3MeHunBocTu H. M. BaBuiiosa), mpuHIMITEI (KOMIZIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBEIMM METOJIaMHM HAyYHOTO ITO3HAHUS, WUCHOJIB3YEMBIX B
OMOIIOTUYECKUX HCCICJOBAHUSIX JKUBBIX OOBEKTOB (OMMHMCAHUE, H3MEPCHUE,
HaOII0JICHUE, YKCTICPUMEHT );

YMEHHUE BBIJCIIATH CYIIECTBEHHbBIC MPU3HAKU: BUPYCOB, KICTOK TIPOKapUOT U
9YKApPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MoOB,” B" ‘TOM "4HUCIIE
OaKTepui, TPUOOB, PAaCTEHUH, )KUBOTHEIX U YEIOBEKA, ¢TPOCHUS OPraHoB U’ CucTeEM
OPraHOB pPAaCTEHHUH, JKUBOTHBIX, YEJIOBEKa; -MPOLECCOB: KUIHEICATCIbHOCTH,



MPOTEKAOIIUX B OpTraHHW3MaX pacTeHUM, KUBOTHBIX U YEIOBEKa, OMOIOTHYECKUX
MPOIIECCOB: 0OMEHA BellecTB (MeTabO0IIM3M), MPeBpalll€HUS SHEPTrHH, OpOKEHUS,
aBTOTPO(HOI0 M reTepoTpo(HOr0 THIIOB MHUTaHHS, (POTOCHHTE3a U XEeMOCHHTE3a,
MHMTO3a, Me€H03a, raMeToreHesa, MOpHOreHe3a, MOCTAMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  HMHIWUBUAYAJIbHOTO  pa3BUTHA  OpraHM3Ma  (OHTOIEHE3a),
B3aMMOJICHCTBUS T€HOB, T€TE€pO3Kca, HCKYCCTBEHHOTO 0TO0DA;

yMEHHE YCTaHaBIMBATh B3aMMOCBS3HM MEXK]Y OpPraHOMJaMH KIETKHM U HX
(QYHKIIUSIMH, CTPOSCHHEM KIIETOK pa3HBEIX TKaHed W HX (QYHKIUIMH, MEXTY
OopraHaMM M CHUCTEMaMM OpPraHOB Y pacTEHUH, JXHUBOTHBIX M YEJOBEKa U HX
QYHKIIUIMH, MEXJIY CHCTEMaMH OPraHOB U HX (YHKIIHSMH, MEXIy 3STallaMu
oOMEHa BEILIECTB, dTallaMHi KJICTOUHOTO IUKJIa U )KU3HEHHBIX IIUKJIOB OPraHUu3MOB,
3TallaMi 3MOPHOHAIBHOTO Pa3BUTHS, T'CHOTUIIOM H (DEHOTHIIOM, (PEHOTHIIOM U
dakTOpamMu cpebl OOMTaHMS;

YMEHHE BBISIBISATH OTJIWUYMTEILHBIE IMIPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHMUH, JKUBOTHBIX M YEIOBEKA;

YyMEHHE HWCMHOJb30BaTh COOTBETCTBYIOIIHME AapryMEHThl, OHOJOTHYECKYHO
TEPMHUHOJOTHIO U CUMBOJIMKY JJISI JIOKa3aTeJIbCTBa POJICTBA OPraHU3MOB pPa3HBIX
CUCTEMATHICCKUX TPYIIIT;

YMEHHE peIIaTh OMOJOTHYECKHUE 3a/Iaud, BBISBISATE MPUUHUHHO-CJIC/ICTBEHHBIC
CBSI3U MY MCCIECAYEMBIMH OMOJIOTHYECKMMH ITPOLIECCAMH M SIBJICHUSIMHU, J1€1aTh
BBIBOJILI U IIPOTHO3bI HA OCHOBAHMWH IMOJIYYE€HHBIX PE3YJIbTaTOB;

YyMEHHE BBINOJHATL JTA0OpaTOpHBIE M MpaKTHYECKHE paOdOThI, COOIIOIATH
paBUIa IIpH padOTe ¢ YyueOHBIM U J1aDOpaTOPHEIM 000PYyJOBaHUEM;

YyMEHHE BBIJIBUTaTh THUIIOTE3bl, IPOBEPSATH HX SKCIEPUMEHTAJILHBEIMU
cpeacTBaMu, (QOPMYIUPYS IIAb HCCICJOBAHUS, AaHAIIH3UPOBATh ITOJyYCHHBIC
PE3yJILTATHI U JI€IaTh BLEIBOJIEI;

yMEHHE y4acTBOBATh B YUEOHO-MCCJIEJOBATEILCKOM paboTe Mo OMOJIOTHH,
SKOJIOTUHU U MEIUIIMHE, ITPOBOJMMOM Ha 0a3e MIKOJIBHBIX HAay4HBIX OOIIECTB, W
NyOJIMYHO  MHPEJCTaBIATh  IIOJyYE€HHBIE  pe3yJbTaThl Ha  YUYEHHMYECKHUX
KOH(EPESHIHIX;

yMEHHE OLICHHBaTh A3TUYECKHUE aCHEKThl COBPEMEHHBIX HCCJICJOBAaHUU B
00J1acTH OMOJIOTHH U METUIIUHBI (KTOHUPOBAHUE, HCKYCCTBEHHOE OILIOIOTBOPEHHUE,
HaITpaBJICHHOE U3MEHEHHE T€HOMa M CO3JJaHUE TPAHCT€HHEIX OPTaHU3MOB);

YMEHHE OCYILIECTBIISThL OCO3HAHHEIM BBIOOD Oyaymied mpodecCHoHaIbHOM
NESTEILHOCTH B 00JJaCTU OMOJIOTMU, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPHUH,
CEIIbCKOTO XO3SHCTBa, IMMILEBONH MPOMBIILIEHHOCTH, YIIYOISTh MO3HABAaTEIbLHBIM
HHTEpPEC, HAIPaBJICHHBIN Ha OCO3HAHHEBIN BEIOOP COOTBETCTBYIOILEH Ipodeccu u
OPOJOKEHNE OHOJIOrMUECKOTo 0O0pa30oBaHUS " B~ 'OpraHm3zaludgx  CpeaHEro
Mpo(eCCHOHAIEHOTO U BEICIIETO 00pa30BaHMUS.



IIpenMeTHEIE pe3ynbTaThl OCBOSCHUS ydeOHoro mpenmera «buomorus» B 11
Kllacce JJOJKHBI OTpaKaTh:

c()OpMHUPOBAHHOCTL 3HAHHM O MECTe H PpOJIH OHOJOTHH B CHCTEME
€CTeCTBEHHEIX HayK, B (OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHEL MHpa, B IIO3HAHUM 3aKOHOB MPUPOJEI M PEIICHHUH SKOJIOTHYECKHUX
npoOJIEM UEJOBEUECTBA, a TaKkK€ B PEIICHHHM BOIPOCOB PALMOHAIBHOTIO
IPUPOJIONOIL30BAHUS, U B (DOPMHPOBAHUU LIEHHOCTHOI'O OTHOIICHUS K MIPHUPOJIE,
OOILIECTBY, YEIOBEKY, O BKJIaJe POCCHHCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YyMEHHE BJIaJeTh CHCTEMOW OHOJIOTHMYECKMX 3HAHMH, KOTOpas BKJIIOYAET
OINPEJICICHUS M IOHMMAaHHWE CYIHOCTA OCHOBOITOJATAOIUX OHOJOTHYECKUX
TEPMHUHOB U IIOHATHH (BHJ, 3KOCHCTEMa, Omocdepa), OMOIOTHYSCKHE TCOPHUH
(sBomonmonHas Teopus Y. JlapBuHa, CUHTETUYECKAsI TEOPHUS SBOJIOLIMU), YUCHUS
(A. H. CeBeprioBa — 0 ImyTax W HampaBiaeHHSX 3Boaronuud, B.M. Beprajackoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus Jk. Xapam u B. BaiinOepra,
3apoaeimeBoro cxoacrtesa K. M. bospa), mpaBuma (mMunumyma HO. JInOwuxa,
KOJIOTHYECKOM IHMpaMHAbl SHEPTruUM), TUHoTe3nl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHUE  BJIQJIETb  OCHOBHBIMH  METOJAaMH  HAy4HOrO  ITO3HaHMS,
MCIIOJIBE3YEMBIMUA B OMOJIOTHUECKHUX MCCIICJOBAHUAX KUBBIX OOBEKTOB U YKOCUCTEM
(onucaHue, U3MEpPEHHE, HAOIIOJICHHUE, HKCIEPHUMEHT), CIOCO0AMH BBISBICHUS H
OLIEHKH aHTPOMOT€HHBIX U3MEHEHUH B MIPUPOJIE;

YMEHHUE BBIJCIATH CYIUECTBEHHBICE IIPU3HAKHW: BHIOB, OHOIE€OILIEHO30B,
SKOCHUCTEM H Onochepsl, CTaAOWIM3HPYIOIIETo, IBIXKYILETO H pa3phEIBaIOIIEro
€CTECTBEHHOI0 OTOOpa, aJIONATPUUSCKOT0 U CUMIIATPHUIECKOTO BU000pa30BaHus,
BAUSHHUSL ~ JIBIDKYIIUX  CHJ  DBOJMIOIMM  Ha  TeHO(MOH]  IONYJISIIHH,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelle OOUTaHHs, YEepEJOBaHUS HaIlpaBJICHUU
3BOJIIOL[UM, KPYTOBOPOTa BEIIECTB M MTOTOKA SHEPTHUH B SKOCUCTEMAX;

YyMEHHE YCTaHABJIMBATh B3aHMOCBI3H MEKIY MOpoleccaMd SBOJIFOIINH,
NBIKYILIUMH CHUJIAMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMH pPa3JIMYHBIX SKOCHCTEM H
MPUCTIOCOOJIEHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATE  OTJWMYHUTENBHBIC  IIPU3HAKH  KHBEIX  CHUCTEM,
IPUCTOCOOICHHOCTE BHJIOB K Cpele OOMTaHHUs, a0MOTMYECKUX MW OMOTHYECKUX
KOMIIOHEHTOB  3KOCHUCTEM, B3aHMMOCBS3€d OpPraHU3MOB B  COOOIIECTBaX,
AHTPOMOIN€HHBIX U3MEHEHUM B SKOCHCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHME AapryMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIMKY JIJISL JOKa3aTeIbCTBa POJCTIBA,OPLaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OpPraHU3MOB U Cpe/Ibl 0OUTaHUS, ¢/IUHCTBA



4eJIOBEYECKMX pac, HEOOXOJMMOCTH COXpaHEHUS MHOIrooOpa3usi BHIOB H
YKOCHCTEM KaK yCJIOBHUS COCYILIECTBOBAHUS MPUPOILI U USJIOBEUYSCTBA;

yMEHHE pelllaTh OMOJOrHYeCKHUe 3a/laud, BBISIBISTH MPUUHUHHO-CJIC/ICTBEHHBIE
CBSI3U MY MCCIeAYEeMbIMH OMOJIOTHYECKUMU IIPOLIECCAaMU U SIBJICHUSIMH, JI€NaTh
BBIBOJIBI U IIPOTHO3bI Ha OCHOBAHHWH IMOJTYYE€HHEIX PE3yIbETaTOB;

YMEHHE BBINOJHATE JTa0OpaTOPHBIE M MPAKTHUYECKUE pPaOOTEI, COOMIOIATH
paBUIa IIPH padOTE ¢ YUeOHBIM U J1aDOpaTOPHEIM 000PYJOBaAHUEM;

YyMEHHE BBIJIBUTaTh THUIIOTE3bl, IPOBEPSATH HX SKCIEPHUMEHTAILHBIMU
cpefcTBaMu, (OPMYIUPYS IIelIb HCCIASJOBAHUS, aHAIW3HPOBATH ITOJTyUYCHHEIC
pe3yJIbTAThI U JIeNIaTh BLIBOJIBI,

yMEHHE y4acTBOBATh B YUEOHO-HMCCJIEJOBaTEILCKON padoTe Mo OMOJIOTHH,
SKOJOTUU U MEIUIIMHE, IMPOBOJMMOM Ha 0a3e MIKOJIBHBEIX HAYYHEIX OOIECTB, W
OyOJIMYHO  MPEJCTABIATH  IOJYYE€HHBIE  PE3yJbTaThl Ha  YUYCHHMYECKHUX
KOH(pEPEHIIUX;

yMEHHE OLICHUBATh TMIOTE3bl U TEOPUHM O IIPOUCXOKICHUH KH3HU, YeI0BEKa
M YEIOBEUECKHMX pac, 0 MPUYHUHAX, MOCIEACTBUIX M CIIOCO0aX MpeaOoTBpaIllCHMS
riro0aJbHEIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISThE OCO3HAHHBIM BBEIOOP Oyaymiedl mpodecCHOHaIBHOM
NEATCIBHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, ITPUPOIOMIOIB30BaHU S, MEIULINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHM, BETEPHHAPHUHM, CEILCKOTO XO3SMCTBa, ITHILICBOM
MPOMBIILICHHOCTH, YIIYOISATh IIO3HABAaTEIbHBIM HHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHEIM  BBIOOP  COOTBETCTBYHOIIEH  mpodeccum ©H  MOPOJODHKSHUE
OMOIOTHIECKOTO O00Opa30BaHHS B OPraHM3AIHSX CPeJJHEro MpodeCCHOHAILHOTO U
BBICILIETO 00pa30BaHUSL.



TEMATUYECKOE IINIAHUPOBAHHUE

11 KJITACC
KoinyecTBO 4yacoB JJIeKTPOHHbIE
HanMmeHoBaHHe pa3/ie/ioOB H TeM (mugpoBbie)
Ne n/m KoutpoisHsie | IlpakTHueckHe
IpOrpaMMal Bcero o0pa3oBaTe/IbHbBIE
padoThI padoThI pecypek
1 3apOoIKAECHUE U PA3BUTHE 3BOJIOIIUOHHEIX 4
MPENCTaBIECHUI B OMOIOTHI
2 MuxkposBomo1ysa 1 €€ pe3yIbTaTh 14 | 2
3 MaxkposBomonysa 1 €€ pe3yIbTATE 6
4 [Tpoucxoskaenue u pa3BUTHE KU3HU HA (5 { [
3emue
S [TponcxoxkaeHne 4emoBeKa — aHTPOIOTEHE3 10 1
DKOIOTUSA — HAyKa O B3aMMOOTHOIIEHU X
6 OPraHU3MOB U HAZOPTAaHU3MEHHEIX CUCTEM 3 0.5
C OKpYKAoMIEH Cpenoit
Opraau3Mer 1 cpena 0OuTaHmusa 9 1 1.5
DKOIOTUSA BUIOB U MO YIALIAH 9 0.5
5 CBIII{:TJ;EH COOOMIECTB. DKOTOTHUECKHUE 0 { 0.5
10 buocdepa — rmobansHas sKOCUCTEMA 6
11 Yenosek u OKpykaromas cpena 6 |
12 Peseprnaoe Bpemsa 8 | -
OBIIEE KOJITMYECTBO HACOB IIO [TPOI'PAMME 102 6 1.5 s




AOKYMEHT MNOANMUCAH
SNEKTPOHHOW NMOANMMUCLIO

Ceprudpukar: 342EABDOF45156ADT74273AETCSFODOAB

Bnapeneu: Tokapesa TateAHa Hukonaesua, MYHWMLWMNANBHOE
BHOMKETHOE OBLEOBPA3OBATENBHOE
YYPEXOEHWME CPEOHAA OBLIEOEPA3OBATENLHARA

BNIEFAim A Kl A4 TAKAFD HIA B/ T Al TAMSMIASAm & o ——

Heuncrentened: c 02.06.2025 no 26.08.2026



11 KIIACC

Ko/inyecTBO 4acoB JJIIEKTPOHHbIE
Ne arTa nudppoBbie
n/n Tema ypoxa Bcero Konrponeneie | IlpakTiteckie H3Y4YeHHsI | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
| JBonronnonHaa reopus Y. Jlapsuna | 01.09.2025
, JIBIKYIIIHE CHITBI SBOJTFOIIMU BUIOB I10 i
Y. Hapeuny 02.09.2025
A bopr0a 3a cymecroBanmue, i
€CTECTBEHHBIH U MCKYCCTBEHHBIH 0TOOD 04.09.2025
4 DopMUPOBAHUE CHHTETUUECKON TEOPUU i
IBOJTFOI[HH 08.09.2025
5 OTansl HBOIOIMOHHOTO ITPOTIECCa: i
MUKPOA3BOTIOIUAS 1 MAKPOIBOJTFOIIHS 09.09.2025
6 [Tonymaumsa — sneMeHnTapHas eTuHALA (
IBOJIFOIANA 11.09.2025
3aKOH TEHETUYECKOTO paBHOBeCH: J[xk.
. Xapmu, B. BaitnOepra. JlTaboparopuas i 0.5
pabota «BrraBieHne M3MEHIUBOCTH Y * 15.09.2025
0co0€elt 0THOTO BUIA»
8 OneMeHTapHBIE (PAKTOPEI YBOIOIUN 1 16.09.2025
9 (et ocnoBaremt. IPPexr i e STy
OYTBLIIOYHOTO TOPIIBIIIKA 18.09.2025 "
00 Murpanyu. M30140mn oo mymsiui: i
reorpaduueckas, Ouogorundeckas 22.09.2025.




11

EcrecTBenHsrii oTOOp —
HAMPaBJAIONIMN (DAKTOP SBOJIIOIIUH

23.09.2025

12

[TommoBoit oTOOP

25.09.2025

13

[TprcnocoOneHHOCTE OPraHM3MOB KaK
PE3YIBTAT MHUKPOBOIOIIHH.
JIaGoparopuas padora «M3yuenue
apoMOp(030B U UANOATANTALIAN Y
pPacCTEHUI U JKUBOTHBIX)

0.5

29.09.2025

14

[Tpumepsr mpucmocoOmenuii y
OpPraHu3MoB: MOP(OJIOTUIECKUE,
(puzronornyeckue, OMOXUMHUIECKHE,
nmopeneHyeckue. Jlaboparopuas padora
«[Tpucnocobmenns OpraHu3MOB U UX
OTHOCHTEJILHAS TIEIECO0OPA3HOCTEY

0.5

30.09.2025

15

Bun, ero kpurepum u CTpykTypa.
JIaboparopuas pabora «CpaBHeHHE
BUIOB IO MOP(OIOTUIECKOMY
KPUTEPHUIO»

0.5

02.10.2025

16

Crpykrypa BuIa

06.10.2025

17

BunooOpazoBanue kak pe3yasTar
MHKPO 3B OJTIOIIH

07.10.2025

18

CBsA3b MUKPOABOTIOINA U
AIHUIEMHOJIOT UH

09.10.2025

19

MaxkposBomonusa. [Taneontonoruueckue
METO IbI U3VIEHUS SBOTIOIINA

13.10.2025




buoreorpaduueckue METOIBI N3YUECHUS

20 IBOJTIOI[HH 14.10.2025
OMOPHOJIOTHUECKHE U CPABHUTETEHO -
21 MOP(OIOTHYECKHE METO OBl U3YUCHUSA 16.10.2005
SBOJTIOIUA
MonekynspHO-TeHETHUECKHE,
22 OMOXUMHYECKUE 1 MATEMATHIECKIE 50102005
METO IbI U3YUEHUSA SBOIOLINYT
23 OO0nire 3aKOHOMEPHOCTH 3BOJTIOTIUH 21.10.2005
4 AnanTuBHas paavanys.
HepaBHOMEPHOCTE TEMITOB 5BOTIOLIMH 23.10.2025
)5 Hayunbie runmoTe3sl MpouCX0KICHU
KV3HU HA 3eMII€e 06.11.2025
o6 JloHayuHbI€ IPENCTABICHUA O
3apOKIEHUN KU3HU 10.11.2025
7 OCHOBHBIE STAIEI HEOPraHUUECKON
IBOJIFOITANA 11.11.2025
28 ['mnoTe3sl 3apOKAEHUA KU3HU 1311 2005
Hcropus 3emnu 1 METOOBI €€ M3yUEHUA.
20 JIaboparopuas padora «M3yuenne u 0.5
OMMCAHHUE MCKOITAEMBIX OCTATKOB 17.11.2025
APEBHUX OPraHU3MOBY
30 Hawanenbie sTanel opraHnaecKkon
IBOJTFOI[HH 18.11.2025
31 DBOJIONNA SYKAPUOT

20.11.2025




OCHOBHBIE HTATTBI SBOJTIOIH
pactutenpHOTO Mupa. [IpakTrnueckas

32 pabota «M3yaerue ocoOeHHOCTEH 0-5 24.11.2025
CTPOEHUS PACTEHUH PA3HBIX OTIAEIOBY
M OCHOBHBIE STAIBI YBOJIIOIUH KUBOTHOTO
MHUpa 25.11.2025
DBONIONNA KUBOTHEIX. [IpakTrueckas
34 pabota «M3yuenme ocobeHHOCTEH 0.5 57 112005
CTPOEHUS MO3BOHOYHBIX JKHUBOTHBIX)
15 Pa3zBurue x)u3Hu HA 3emie o spam u
3(5)0)5 (O B0V 01.12.2025
26 MaccoBrie BEIMUPAHUA —
5KOJIOTUIECKUE KPHU3HCHI MMPOILIOTO 02.12.2025
17 CoBpEMEHHBIN YKOJIOTHIECKUI KPU3HUC,
ero 0CoOEeHHOCTH 04.12.2025
n CoBpemeHHas CUCTEMA OPraHudeCKOTO
MUpa 08.12.2025
39 OCHOBHBIE CHCTEMATUUECKUE TPYIIITEI
OpraHu3MOB 09.12.2025
40 AHTPOIIOJIOTHA — HAYKA O UETIOBEKE 11122005
A1 Pa3Burue npencraBneHui o
IPONCXOKICHUN UETTOBEKA 15.12.2025
Mecto uenoBeka B CHCTEME
opranmueckoro mupa. Jlaboparopuas AOKYMEHT MOAMNMC
42 pabora «3yuenne ocobeHHOCTEMH 0.5 vart 2'2:{']2 5 .

CTPOCHHMA CKEJICTA YECIIOBCKd, CBA3AHHBIX

C MPAMOXOKICHHCM»




43

JIBI K yIIME CUIIBI aHTPOIIOTEHE3a

18.12.2025
m CooTHOMIEHNE OMOJIOTHUECKUX U
COLMATBHEIX (DAKTOPOB B AHTPOIIOTEHE3E 22.12.2025
45 O
CHOBHBIE CTAIMH aHTPOIOTEHE3A 53122005
46 [Taneoreneruka u majaeor eHOMHKA 55 122005
47 JBOJIONNA COBPEMEHHOTO YEI0OBEKA 59.12.2005
Yemoseueckue pacel. [Ipaktnueckas
48 pabota {{I’EByIIE‘HHE‘ SKOJIOTHY €CKUX 0.5 30,19 2005
ananTannil YenoBeKay
49 MexauCIUIIITUHAPHEIE METO IBI
AHTPOTOIOTUH 12.01.2026
50 3apOKOEHUE U PA3BUTHE DKOJIOTHH
13.01.2026
Meroasr sxonoruu. JlaboparopHuas
51 paborta «M3yueHue MeToa0B ) 0.5 15.01 2006
SKOJIOTUUECKUX UCCIET0BAHUID
5 3HaueHHe YKOJOTHYECKUX 3HAHWH T
yeI0BeKa 19.01.2026
53 2
KOJIOTHUECKHE (DAKTOPBI 50.01 2006
Abuotnueckue paktoper. CBET Kak
54 skoJiornaeckuil pakrop. Jlaboparopuas 0.5
paborta «Brrasmenue mpucmocoOnenmii * 22.01.2026

OPraHu3MOB K BJIHAHHIO CBCTd»




Abuotnueckue (akropsl. Temmeparypa
KaK SKOJOTHIECKUH (PAKTOP.

55 JTa6 0 B 0.5
aboparo pHas pf, ota «BeraBaeHue 26,01 2006
IPUCTIOCOOIEHUH OPraHu3MOB K
BJIMSHUIO TEMIOEPATYPHI
Abuotnueckue (hakTopel. BaaxHOCTE
KAaK HYKOJIOTHIECKUI (PAKTOP.
56 JIaboparo pras pﬂﬁDTﬂu{{AHﬂTﬂhﬂIIIECI{HE 0.5 7 01 2006
0COOEHHOCTH PACTEHUN U3 PAZHBIX MECT
oOuTaHMI»
57 Cpensl 00UTaHUS OPTAH3MOB 79.01.2026
38 buonornueckne puTMel 0900 2006
59 Kuznenusie (popMBI OPraHU3MOB 03.00. 2006
60 buotnueckne pakropsl 05.00 2006
3HaueHue OMOTHIECKUX
61 5 5
B3aMMOJEHCTBUM OIS CYIIECTBOBAHMA 09.02.2026
OpPraHU3MOB B Cpene 0OuTaHmsa
0 JKOJOTUUECKNE XAPAKTEPUCTUKHI
MO YJIALIAN 10.02.2026
OCHOBHBIE MMOKA3aTEIN MOMYJIALINH:
63 UM CIIEHHOCTB, INIOTHOCTh, BO3PACTHAA 1

IMOJIOBAS CTPYKTYPA




OcCHOBHBIE TOKA3ATEIH II0 ITYITATIAH .

64
PO IAEMOCTE, IPUPOCT, TEMI POCTA, 16.02. 2006
CMEPTHOCTE, MUTPAIIH
65 3
KOJIOTUUECKASA CTPYKTYpPA MOMYIAIUA 17,00 2006
66 g
JlHaMuka momynasaiuu U €€ peryaums 19.02.2026
67 KpuBrie pocta unCaeHHO CTH MOMY AL H.
KpuBEIE BEIKUBAHUA 23.02.2026
JKOJIOTHYECKAsa HUIIIA BHUIA.
68 JIaboparopuas pabora 0.5
«[Tpucnocobmenns cemMsaH pacTEeHUH K ' 24.02.2026
pacceneHuo»
6 B 1
9 W]T KAK CUCTEMA TTOTTYJIAT[HH 0. 00 D6
0 3aKOHOMEPHOCTH NOBEINEHUA U
MWL PALH KUBOTHBIX 02.03.2026
71 Coo0 — 0
000IIECTBO OPraHu3MOB HOTIEHO3 03.03.2006
72 JKOCHCTEMA KAK OTKPBITAS CUCTEMA
05.03.2026
- KpyroBopoT BEMECTB U MOTOK SHEPTUH B
SKOCHCTEME 09.03.2026
74 OCHOBHBIE TOKA3aTEIA IKOCHCTEMEL 10.03.2026- -cnin
A TER TFUOHRUOK 1T L
75 DKOIOTUUECKNE TTHPAMHUIEI

12.03.2026




76

W3meHnenns cooOMIeCTB — CYKI[ECCHH

16.03.2026
[Tpupo gubIe 5k0CUCTEMBI. JKOCUCTEMBL
77 03€p U PeK. IKOCUCTEMEI MOPEN U 17 032006
OKEaHOB
o [TpupogHbIe 5KOCHCTEMEL. JKOCUCTEMEL
TYHAD, JECOB, CTEMEH, MyCThIHb 19.03.2026
79 AHTPOTIOTEHHBIE KO CHCTEMEI 53 03,2006
Ypboskocucremer. [Ipakrnueckas
80 abora «M3yuenue u omicanue 0.5
Epﬁﬂam cucﬁwn 24.03.2026
3aKOHOMEPHOCTH (POPMHUPOBAHUSA
81 OCHOBHBIX B3aUMOJEUCTBUI OPraHU3MOB 26 032006
B 9KOCHCTEMAX
Mexanu3Mel BO3IEUCTBUS 3ar PA3HEHU N
2 Pa3HEIX TUIIOB HA CyOOPraHM3MEHHOM,
OPraHU3MEHHOM, NOIYIAIMOHHOM 1 06.04.2026
5KOCHCTEMHOM YPOBHSIX
23 buocdepa — obmiernranerapuas
00010uKa 3emm 07.04.2026
84 Yuenue B. U. Bepaanckoro o dbuocdepe 09.04.2026
o5 3aKOHOMEPHOCTH CYNIECTBOBAHUSA
onocgepsr 13.04.2026 | .
26 KpyroBopoTs! BEmecTs u FHERTFORYOA HOAH T
OMOTEOXUMHUUECKHE TTUKJIBI 14:04.2026




87

3oHameHOCTE OMOCcheprr. OCHOBHEIE

OMOMEI CyIIH 16.04.2026
88 YcroitanBocTs Onochepsr 50042006
8 2
9 KOJIOTUUECKNE KPU3UCHI U UX TPUIHHEI 1 042006
90 Bozneiictue uenopeka Ha ouocdepy 53 042006
01 AHTPONIOTEHHOE BO3IEUCTBUE HA
pPaCTUTENBHBIN 1 JKUBOTHBIN MUP 27.04.2026
2 O
’ FPATE TPHPOART 28.04.2026
03 OCHOBHBIE MPUHIUITEL YCTOMIHUBOTO
pPa3BUTHSA YEJIOBEUECTBA U IPUPO B 30.04.2026
ParmonansHO€ MPUPOA0IIOIE30BAHIE U
4 0
9 coXpaHeHue OMOJIOTHIECKOTO 04.05.2006
pazHooOpasus 3eman
05 O000mIenme mo Teme «MUKpPOIBOTIOTIN
1 €€ pEe3yIbTaThI» 05.05.2026
%6 O000mIenmne mo Teme «MakpoIBOITFOIIHAA
1 €€ pe3yIbTaThI» 07.05.2026
o7 O0600menue o teme «lIpoucxoxaenne
U Pa3BUTHE KU3HA HA 3EMIIEY 11.05.2026
0% O0600menue o teme «lIpoucxoxaenne
UeJI0BEKA — AHTPOTIOTEHESY 12.05.2026
O000mieHuE MO TEME «IKOJIOTHS —
99 HAYKa 0 B3aUMOOTHOIIEHHAX 1108 Bhe

OPraHmu3MOB»




O600mIenue mo teme «OpPraHu3Mel U

100 cpena oOuTaHuI) 1 18.05.2026
101 O0o00mIeHue Mo TemMe « IKOJIOTHS BUIOB i
W IMOTYJIALIIID) 19.05.2026
100 O000menue o teme «buochepa — i
r100aneHAg SKOCHCTEMA 28.05.2026
OBILEE KOJIMYECTBO YACOB I10 102 7 5

[TPOI'PAMME




IMMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS
OCHOBHOMU OBPA3OBATEJBLHOU IMTPOTPAMMBI

ITporepsieMble nMpeAMeTHbIE Pe3YJILTAThLI OCBOCHHN OCHOBHOM
o0pa3oBaTe/IbHOH MPOrpaMMbI Cpe/IHero od1ero oopasoBaHus

CopmupoBaHHOCTE 3HAHUM O MECTE€ W POJM OUOJIOTUU B CUCTEME
HAYYHOTO 3HAHWUS  E€CTECTBEHHBIX HAyK, B (POPMHpPOBAHUHA
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA M HAYIHOTO
MHUPOBO33PEHMA;, O BKJIANE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-
OMOIOTOB B pa3BUTHE OMONOTHH; (PYHKIIMOHAIBEHOM T'PAMOTHOCTH

HJCIIOBCKA IJIA PCIICHMA KM3HCHHLIX 34144

YMEHHEe pacKpBIBATE COAEPKAHUE OHMOIOTMUECKHMX TEPMHUHOB U
HOHATUM: KU3Hb, KIIETKA, OPrann3M; Meradomi3M (0OMEH BENMIECTB U
OPEBPANIEHUE SHEPrUM), TOMEOCTa3 (CaAaMOPETYJIALMA), YPOBHEBAA
OPraHU3aI JKUBBIX CUCTEM, CAMOBOCHOPOU3BENEHUE ( PETIPO TyKIHS ),

HACICOCTBCHHOCTb, U3MCHYHMBOCTE, POCT H PA3BUTHEC

Ymenue — m3narare  Omosormyeckue — Teopuru  (KIeTrodHasd,
XpOMOCOMHAs, MyrauuoHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.M. BaBunoBa) u ydueHus (0 1EHTpax MHOrooOpasus wu
OpOUCXOkKIOEHUA  KynbTypHeIX  pacrennnt H.M.  Basumosa),

ONpeaciaATh rpaHUIBl HX TPHMCHUMOCTH K KHUBBIM CHCTCMAM

YMeHnue BIaAeTe METOAAMH HAydHOTO IIO3HAHUS B OHOJIOTHH
(HaOnrogeHME U OMMCAHME KUBBIX CHUCTEM, MPOLECCOB U ABJICHUM,
OpraHmsanysa ¥ MOpPOBEIEHUE OMOJOTMUECKOTO HSKCIIEPUMEHTA,
BBIIBUKEHUE  THUIIOTE3BI;  BHIABICHUE  3aBUCUMOCTH  MEKIY
MCCIIETYEMBIMU BETUUYUHAMH, 00BACHEHNE MO TydEHHBIX
PE3VJIBTATOB, WCHOJB30BAHHBIX HAYYHBIX MOHATUU, TEOPUH U
3aKOHOB; YMEHWUE [EeNaTh BHIBOJLI HA OCHOBAHUM MOJIYYEHHBIX

PE3YIILTATOB)

10 KJIACC

Kon
NpOBepPsIeMOT0
pe3yJibTara

1

2

3

4

5

YMeHHE BBIACHATH CYHIECTBEHHBIE IIPU3HAKH BHPYCOB, KIETOK
OPOKAPUOT W HYKAPUOT, OFHOKIETOYHBIX U MHOLOKJIETOUHBIX
OpPraHu3MOB; OCOOEHHOCTH . IPOLECCOB . . OOMEH4, ,  BEMIECTB U
NPEBPANLIEHNA SHEPTUM B KIETKE, (POTOCHHTEIA, MIACTHUECKOTO |

SHEPreTH4ecKoro  OOMeHa, XEeMOCHHTEe3d; —  MHTO03d; -~ MEHO3a,




OIUIOJOTBOPEHUS, Pa3MHOKEHUSA, WHIUBHUIYAJILHOTO  Pa3BUTHUA

opranu3Ma (OHTOT €HE3)

YMEHHE NPUMEHATE NOJYYEHHBIE 3HAHUA A1 OOBACHEHUA
OMOMOTMYECKUX MTPOIECCOB U ABICHUH, JIJII MPUHATHS MPAKTUIECKUX
pelmeHni B TMOBCEAHEBHOM KWU3HM B IemiX oOecnedeHus
0e30MacHOCTH CBOETO 3A0POBBS M 3[0POBBS OKPYKAIONMINX JIFOIEH,
coOmoNEeHNs HOPM TPAMOTHOTO IOBEACHUSA B OKPYKAIOMIEH
OPUPOTHON CpEne; MOHMMAHME HEOOXOOMMOCTH WCIOJIb30BAHUSA
OOCTUIKEHUN COBPEMEHHOW OHOJIOTMH W OMOTEXHOJIOTHM I

paroOHaIBHOTO IPUPOAOTIOIB30BAHUSA

YMeHue pemars 3MEMEHTAPHBIE TEHETUUECKUE 3a0a4d HAa MOHO- M
IUTHOPUIHOE CKPEMIMBAHNE, CIICTLIEHHOE HACIEA0BAHUE; COCTABIATh
CXEMBI ~MOHOTHOPHUIHOTO  CKPENIMBAHWUA [  [PEOCKA3AHUA

HACJIEIOBAHWA IPU3HAKOB Y OPraHU3MOB

YMEHHE BBINOJHATE JA00OPATOPHEIE W IPAKTHYECKUE pPalOTHI,
cobmromate mpaBuna mpu padore ¢ yudeOHBIM U J1A00PATOPHBIM

000pyI0BaAHUEM

YMEHHE KPUTHYECKN OLICHUBATE U UHTEPIIPETUPOBATE HH(O PMALUIO
OMONIOTUUECKOTO  COAEpKaHUS, BKIIOUAIONIYID ICEBIOHAYYHEIE
3HAHUA W3 pa3auuHbeix UCTOUHUKOB (CMMU, nHayuno-nmomynspHeie
MATEPUATBI); STUUECKHE ACHEKTH COBPEMEHHBIX HMCCIEIOBAHUN B

OMOJIOTHH, MEOUI[MHE, OHOTEXHOJIOTHH

10

YMeHnue co3gaBaTh COOCTBEHHEBIE MM CEMEHHEIE U YCTHBIE COOOMIEHM,
0000m1as1 OO TOTUIECK VIO MH()OPMAIHIO U3 HECKOIBKUX UCTOYHHUKOB,

rPaMOTHO MUCHOJIB30BATHE NOHATUHHBIA anmnapar Onomoruu




11 KITACC

Kona
IpOBepPsIeMOT0
pe3yibTara

ITpoBepsieMble NMpeaAMeTHbIE Pe3YJIbTAThLI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOH MPOrpaMMbI Cpe/IHero o01Iero 0opa3oBaHus

ChopmupoBaHHOCTE 3HAHUM O MECTE€ W POJM OHMOJIOTUU B CHUCTEME
HAYYHOTO 3HAHWUA E€CTECTBEHHBIX HAyK, B (popmMupoBanumn
COBPEMEHHOU ECTECTBEHHO-HAYYHOM KAPTUHEI MHpPa U HAYYHOTO
MHUPOBO33PEHMA; O BKJIANE POCCHNCKUX M 3apyOeKHBIX YYEHBIX-
OMOIOTOB B pa3BUTHE OMONIOTHH; (PYHKIIMOHAIBHOM T'PAMOTHOCTH

HCJIOBCKA IJIA PCIICHHUA HKHU3HCHHLIX 34044

YMEHHE pacKpeIBATE COAEpKaHNE OMOJIOrMUYECKUX TEPMHUHOB H

OOHATHUI: BUI, MOMYJIALMA, T€HO(POHI, 3BOMIONNA, JBUKYIIUE CHUIIBI

(pakroprr) 5BOJTIOIHH, OPUCHOCOOIEHHOCTh OpraHU3MOB,
BUA000pa30BaHNE,  DKOJOTHYECKUE  (PAKTOpBI,  SKOCHCTEMA,
NPOAYLEHTEl,  KOHCYMEHTEI,  PEIVIEHTBEI, 1€MW  IHUTAHUA,

HKOJIOTMYECKAsA mupamMuaa, Ouoreonenos, ounocdepa

YmeHnue uznarats OM0JI0rHueCKUe TEOPUH (SBOJTIOIMOHHAA Teopus Y.
JlapBuHa, CHUHTETHYECKAsd TEOPHA  OBOJIOLMH), 3aKOHEI U
3aKOHOMEPHOCTH (3apoasimeBoro cxoncrea K.M. bapa, uepenosanus
IIABHEIX HAMpaBieHud u nyred ssomonun A.H. CeseprioBa, yuenus
o Ouochepe B.M. Bepmaackoro), ompenensTs TPAHUIEI UX

MIPUMCHHUMOCTH K JKUBBIM CHCTCMdM

YMeHue BIAAeTe METOAAMH HAYYHOTO II03HAHUA B OHOJIOTUHU
(HaOnmrogeHME U OMMACAHME JKUBBIX CHUCTEM, MPOIECCOB U ABJICHUM,
OpraHu3anysa W MOpPOBEIEeHUE OMOJOTMUECKOTO SKCIIEPUMEHTA,
BBIIBUKEHUE  TUIMOTE3BI; BBIABICHUE  3aBUCUMOCTH  MEKAY
UCCIIEIYEMBIMU BEITUUUHAMH, 00BACHEHNE OJTy4E€HHBIX
PE3VJIBTATOB, HWCHOJB30BAHHEIX HAYUYHBIX IMOHATHUM, TEOPHU U
3aKOHOB; YMEHWUE [OEeNaTh BHIBOOLI HA OCHOBAHWUM MOJIYYEHHBIX

pPE3VIILTATOB)

YMmenue  BHIOCHATH CYILIECTBEHHEBIE MTPU3HAKH CTPOEHUS
OMOIOTNYECKNX OOBEKTOB: BHJIOB, MOMYIALMNA, IPOAYIIEHTOB,
KOHCYMEHTOB, PEOYLUEHTOB, OWOr€OIEHO30B W SKOCHUCTEM;
ocobeHHoOCTH IPOIECCOB HACJIEICTBEHHOH WU3MEHUYHUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUAooOpazoBamst, ' TprenocodbreHnocTn
OPraHu3MOB, OEHCTBUA SKOMOTUYECKUX- (PAKTOPOB ~HA |OPraHU3MEL;

[NEPCHOCAa  BCIICCTB H I[TOTOKA JHCPTHH B FKOCHCTCMAX,




AHTPOTIOTEHHBIX M3MEHEHWH B HSKOCHCTEMAX CBOEM MECTHOCTH,

KPYrOBOPOTA BENIECTB U OMOT€OXUMUYECKHUX IIUKIOB B Onocgepe

YMEHHE NPUMEHATE NOJYYEHHBIE 3HAHUA A1 OOBACHEHUA
OMOMOTMYECKUX MTPOIECCOB U ABJICHUH, UIA OPUHATUS MTPAKTHIECKUX
pelmeHni B TMOBCEAHEBHOM KWU3HM B IemiX oOecnedeHus
0e30MacHOCTH CBOETO 3J0POBBS M 3[0POBBS OKPYKAIOMIMX JIFOIEH,
coOmoNEeHNs HOPM TPAMOTHOTO IOBEACHUSA B OKPYKAIOMIEH
OPUPOTHON CpEne; MOHMMAHME HEOOXOOMMOCTH WCIOJIb30BAHUSA
OOCTUIKEHUM  COBPEMEHHOM  OuomormM i PAlMOHAIBHOTO

OPUPO IOTMOIB30BAHUA

YmMenue PEIIATE 3JICMCHTAPHEIC OMOJIOTHYECKHE 3 ad1d49i1, COCTABJIIATH

CXCMEI IICPCHOCA BCIICCTB U SHCPIHHA B SKOCHCTCMAX (U,ElTH H'IflTﬂHIf[H)

YMEHHUE BBINOJHATE Ja00PATOPHEIE W IIPAKTHYECKUE PalOTEL,
cobmromare mpaBuna npu padore ¢ ydeOHBIM U J1A0OPATOPHBIM

000pyI0BAHUEM

10

YMEHHE KPUTHYECKH OLIEHUBATE U UHTEPIIPETUPOBATE MH(OPMALHIO
OMOJIOTUUECKOTO  COAEpKaHUS, BKIIOUAIONIYIO ICEBIOHAYUHEIE
3HAHUA W3 pa3audHbeiXx UCTOUHUKOB (CMMU, nayuno-nmomymsapHeie
MATEPUAIIEI ); pACCMATPUBATH TJIOOATBEHEIE SKOJIOTHUECKUE TPO OIEMEL
COBPEMEHHOCTH, (POPMUPOBATH MO OTHONIEHUIO K HUM COOCTBEHHYIO

IO 3UITATO

YMenue cozgaBaTs COOCTBEHHBIE MM CHMEHHBIE U YCTHBIE COOOMIEHMS,
0000m1as1 OMOIOTUIECK VIO MH(OPMALMIO U3 HECKOJIBKUX UCTOYHHUKOB,

rpaMOTHO MUCHOIB30BAThE HOHATUHHBINA Armapar OnoaoTuu




INPOBEPAEMBIE DJIEMEHTbBI COJAEPKAHUA

10 KJTIACC

Kona

IlpoBepsieMbIH 3JIeMEHT COJepPKAHHA

buonorusa kak Hayka

1.1

buonorua — mayka o xuBou npupoxae. Pone Omomornm B (QopmupoBaHNU

COBPEMEHHOM HAYUHOU KapTUHBEI Mupa. Cucrema OMOJIOrMIeCKUX HAYK

1.2

Meronel mo3HaHWA KUBOW NPUPOIBI (HAOMOOEHUE, SKCOEPUMEHT, OMMCAHUE,
IMEpPEHNE, Kiraccuukaius, MOOEIUPOBAHUE, CTATUCTHYECKAas O0O0paboTka

TAHHEIX )

JKuBBIE CHCTEMBI M IX OPraHU3aIUA

2.1

JKuBeie cucremsl (OMOCHCTEMBI) KAK MpeaMeT u3ydeHus Ouomoruu. CBOMCTBA

OnocucTeM U UX pazHooOpasme

2.2

YpoBHM Opra"nu3zanuu OMOCHUCTEM: MOJEKYIAPHO-T€HETMYECKUH, KJIETOYHBIM,

OPraHU3MEHHBIN, NOMYJIIMOHHO -BUA0BOM, 3KOCUCTEMHEIN, OHOC(EepHEIN

XUMHYECKUH COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUECKUH COCTAB KJIETKH. XWUMHWYECKHUE HIEMEHTBI: MAKPOAIEMEHTHI,
MUKpOSI€MEHTEL. Boma u muHepanbHble BemecrBa. @OyHKIMM BOABL U

MUHEPATBHEIX BENIECTB B KieTKe. [lognepxanue ocMoTHueckoro Dananca

3.2

benku. CocraB u crpoeHne Oe€nKOB. AMHMHOKHUCIOTEI — MOHOMEPHI OEJIKOB.
He3ameHnmele M 3aMEHUMBIE AMWHOKHMCIOTBL. AMWHOKHCIOTHBEIM COCTAB.
YpOBHHU CTPYKTYPHI OEITKOBOHM MOJIEKYIHI (IEPBUYHAS, BTOPUYHAA, TPETUIHAL 1
UETBEPTUYHAS CTPYKTypa). XUMHUUECKHUE CBOMCTBA OenkoB. bumomormueckue
(pyHKIIMN OETKOB.

depmenTsl — Ouosornueckne karanm3aropel. Crpoenue (pepmeHTa: aKTUBHEBIH
LEHTp, cyOcTpatHas crnemuduaHocts. Kodepmentsl. Buramuusl. Otamgus

(pEpMEHTOB OT HEOPraHMYECKUX KATATH3ATOPOB

3.3

YrieBoasl: MOHOCAXapuael (INII0K03a, pud03a U ge30Kkcupudo3a), rucaxapuibl
(caxapo3a, JaKT03a) W TMOJUCAXApUABl (Kpaxmala, TIJIMKOTEH, MEII0I034a).
buonornueckue (yHKIIMM yriI€BOI0B.

Jlumuner: Tpurmmuepuasl, crepounsl, (Qochomuminel. ['mapoduasHO-
ruapo(oOHEIe cBOMCTBA. buonormueckue (yHKHEW JIHAHIOB,. . CpaBHEHHNE

YrJII€BO 0B, 0eKoB u JIMITHAI0B KdK HCTOYHHWKOB 3HCPIHH




3.4

Hyxneunnossie kucnotel: [JHK nu PHK. Hykneotuasr — MOHOMEPEI HYKIIEMHOBEIX
kucnor. Crpoenue n (pynxkuuum JIHK. Crpoenne n Qpynkummu PHK. ATO:

CTPOEHHUE U (PYHKIIUU

3.5

[luronorus — nayka o kiuerke. Kimerognas teopua. Meroasr n3ydeHus KIETOK

3.6

Krnerka kak nenocrHas xuBaf cucrema. OOnue npu3Haky KIETOK: 3aMKHYTas
HapyxHas memOpana, monekyiael JIHK kak renmermueckuii anmapar, cUCTeMa

cuharesa benka

3.7

Tuner knetok: sykapuoTHdeckas u mpokapuotTuueckas. OCoOEHHOCTH CTPOEHUA
OpPOKApUOTHUECKOM KiaeTku. Knerounas crenka Oakrepuii. (CrpoeHue
YYKAPUOTHUECKON KJIETKU. OCHOBHBIE OTIMYMA PACTUTEIBHOM, KUBOTHOHM M

IrpUOHOU KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBHI KIETOK — KJIETOUYHAA CTEHKA, TIMKOKATUKC, UX
¢yukunu. [Inazsmarnyaeckas memOpana, e€ cpoiictea u (pynkimu. Lnrormmasma u
e€¢ opranouasl. OmHOMEMOpAHHEIE OPraHOWIBI KIETKU: SHOOTUIA3MATUYECKAA
cerp (DIIIC), ammapar l'omsmku, mu3ocomsl. [lomyaBTOHOMHEBEIE OpraHOMOBI
KJIETKU: MUTOXOHApUH, ImacTunel. [Ipoucxoxaenne MUTOXOHIPUI M IUIACTHU.
Buner mnactua. HememOpanueie opraHonapl KIETKUA: pUOOCOMSBI, KJIETOYHBIN

LIEHTP, PECHUYKH, KTYTUKH. OYHKIINA OPraHOna0B KIETKU. BriroueHus

3.9

Anpo — perynstopHeId LeHTp kiIeTku. Crpoenue saapa: aaepHas 000104ka,

KapuoILIa3Ma, XPOMAaTHH, AIPEIIKO. XPOMOCOMEI

3.10

Tpancnmopr BemecTB B KIETKE

JKusHenearenbHOCTh KIIETKH

4.1

OOmMmen BemiecTB, UM Metabom3M. ACCHMUIALMA (IUIACTHYECKUH OOMEH) M
IUCCUMIIIALMA (SHEPreTUUECKU 00MEH) — OBE CTOPOHBI €OUHOTO IIPOLEcca
meradonm3ma. Tumer oOMeHa BemecTB: aBTOTPO(PHBIN U reTepoTpopubiid. Pos

(pepMEHTOB B 0OMEHE BENIECTB U NPEBPANICHUH SHEPTUU B KIIETKE

4.2

@oTocunrtes. CBeroBad u TeMHOBasA (paszer porocunresa. Peakiiym (porocuHTesa.
I(PpdextuBHOCTL (PpoTOCHHTE3A. 3HAYEHUE (POTOCUHTE3A UIA KU3HHU HA 3EMIIE.
Bnuanue ycnoBuil cpeasl Ha (POTOCHMHTE3 M CHOCOOBI TMOBBILIEHWUSA €0
OPOOYKTUBHOCTH Y KYIETYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCHUHTE3UPYIONINE OakTepun. 3HAYEHUE XEMOCHUHTE3a I

WH3IHA HA 3eMIIe

4.3

JHepreTudeckuil 00OMeH B knerke. PacmieruieHne BEmIECTB, BBIAENECHUE U
AKKYMYJIUPOBAHWE 5SHEPrUM B KIJIETKE. OTaMbl SHEPrETUYECKOTO OOMEHa.
['mukonus. bpoxenne u ero Buasl. KucmopomHoe/0KACAEHNE M KIIETOUHOE

nprxanue. DPPEeKTUBHOCTE SHEPreTHYECKOT0 00OMEHA




4.4

Peakiun wmarpuunoro cunres3a. [‘emermueckas wmHdopmamua wu  JIHK
Peami3anmsa remeTnyeckon mH@oOpManuu B KieTke. ['eHeTudeckuil Kog U ero
cBoMCTBA. | panckpunmma — marpuunsiv cuaTe3 PHK. Tpancnama — Ouocunres

Oenka. KogupoBanue amuHokucnot. Poims pubocom B Omocunrese benka

4.5

Hexnerounsie (opmer xu3uu — Bupycel. Mcropua oTkpeitusa Bupycos (J[.H.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIBHOCTH BHPYCOB.
bakrepunodaru. boneznm pacreHud, XUBOTHBIX WU YEIOBEKA, BEI3BIBAEMEIC
Bupycamu. Bupyc nmmynonedunnra uenoseka (BUY) —so30ynurens CIIH/]a.

[Tpo(ummakTrika pacnpocrpaHeHnsa BUPYCHBIX 3a001€BaHNMN

PaszMmHOKEHNE 1 MHINBUIYAIBHOE PA3BUTHE OPraHN3MOB

3.1

KieTouHelll 1MKJI, WM KU3HEHHBIM IMKJI knerku. HMuartepdaza u mmros.
[Tpoueccrl, mporekaroniue B urepdasze. Permkanusa — peakiyus MarpudHOTO
cunreza JIHK. Crpoenme xpomocom. XpOMOCOMHBIM HA00Op — KapuOTHIIL.
JIunmouaneldi W TanJOUAHBIA  XPOMOCOMHBIE  HAOOpPEL. ~ XPOMATHUIHI.
[luromornueckne OCHOBBEI PAa3MHOKEHUSA U HMHAWBUIYAILHOTO PAa3BUTUA
OpraHu3MOB.

Jlenenne kmerkn — mmro3. Cragum murosa. [Ipomeccsr, mpoucxonamme Ha

pPa3HBIX CTATUAX MUTO034. bHOTOTHYECKII CMBICIT MUTO3a

5.2

@opMEI pa3MHOKEHNS OPraHU3MOB: Oecmosoe U momoBoe. Bumer Oecmonoro
Pa3MHOJKEHUA: NEICHHE HAABOE, MOYKOBAHWE OJHO- M MHOTOKJICTOYHEIX,
cnopooOpaszoBaHue, BETETATUBHOE pa3MHOKEHHUE. HckyccTtBenHoe

KJIOHUPOBAHNE OPraHu3MOB, €T0 3HAYEHUE IS CEJIEKI[UU

3.3

[TonoBoe pazmMHOKEHHE, €TO OTIMYUSA OT OECIIOJIOTO.
Meiio3. Cragum wmeno3sa. [Ipomeccer, mpoucxopsamiie Ha CTagUAX MEHO03a.
[ToBenenne xpomocom B Mmemose. Kpoccunrosep. buosornuecknii CMbICT H

3HAYEHHUE MEH032a

5.4

["amerorenes — nponecc 00pazoBaHus MOMOBBIX KIETOK Y KUBOTHBIX. [Iom0BEIE
JKEJIe3bl: CEMEHHUKHU U AMUHUKU. O0pa3oBaHue M pa3BUTHE MOJIOBBIX KIETOK —
raMmer (Crepmaro30u, SHIEKIETKA) — CIEPMATOTeHe3 U ooreHe3. OcodbenHoCcTH

CTPOEHUA AULEKIIETOK U cnepmaro3onnoB. Omionorsopenue. [laprenorenes

3.5

HMunuBuayanenoe  pa3Butue  (OHTOTEHE3). OMOPHOHAIBLHOE  PA3BUTHE
(>MOpuorenes). Jramel SMOPUOHAIEHOTO PA3BUTHA Y ITO3BOHOYHBIX KUBOTHBIX:
npoOnenue, racrpyanus, opranorenes. [locramOpunonansnoe pazpurue. Tunst
MOCTAMOPHUOHAIEHOTO Pa3BUTHA: NPAMOE, HENpAMOE (JMunHO4YHOE). Biusanue
Cpensl HA PA3BUTHE OPraHUu3MOB; (PAKTOPEI, CIO COOHBIE, BEI3BIBATE, BPO K ICHHEIE
ypOICTBA.

Poct m pasButue pacrenuid. OHTOTEHE3 IBETKOBOIO, PACTEHMS: CTPOCHUE

CEMCHH, CTAIUH PA3BHUTHA




HHCHE,I[CTBEH'HDCTB H H3MCHYHMBOCTE OPrdHHU3MOB

6.1

[Tpenmer u 3anaun reneruku. Mcropus passutusa renetuky. Bxiiag poccuicKkux
U 3apyOekHBIX VYU€HBIX B pa3BUTHE TEHETUKU. Meronsl TEeHEeTHKH
(TMOpUAOIOTUUECKUM, UUTOTEHETUYECKUN,  MOJEKYISAPHO-TEHETHUECKUH).
OCHOBHBIE TEHETUUECKNUE NOHATHA. | eHeTnueckas CHMBOJIMKA, MCIIOIE3yEMAs B

CXEMAaxX CKpENIuBaHUN

6.2

3aKOHOMEPHOCTH HACIENOBAHUSA NPU3HAKOB, ycTaHOBIeHHBIE [. Mennenem.
MonornOpugHoe ckpemuBanue. 3aKOH €QUHOO00pa3uss THUOPUIOB MNEPBOTO
nokoneHuA. [IpaBwio poMuHHUpOBaHUA. 3aKOH PACHICIUIEHWS MOPU3HAKOB.
['mnoTesa uucrorel ramer. [lomHoe u HEMOTHOE TOMUHHUPOBAHUE.

JlurnbpuaHoe ckpenmBanne. 3aKOH HE3aBUCUMOT0 HACIEA0OBAHUS MPU3HAKOB.
[luroreneTnueckne OCHOBBI TUTHOPHIHOTO CKpENIMBAHUA. AHAIM3HUPYIOMIEE
ckpemuBanue. Mcnonp3oBanue — aHAMMBUPYIOMIETO  CKPEMIMBAHUA OIS

OTIPEAEIEHUSA TEHOTHUIA 0COOH

6.3

CueruieHHoe Hacnenopanue npusHakoB. Pabora T. Moprana no cuenneHHOMYy
HACJIENOBAHUIO TE€HOB. HapylieHue CHEIeHUA TEeHOB B PE3YyILTaTe
KpPOCCHUHTOBEPA. XPOMOCOMHAsA TEOPHUS HACIEACTBEHHOCTH. ['eHeTHueckue
KapTHI.

I'eneruka moma. XpoMOCOMHOE OIpERENeHUue Moja. AyroCOMBI M TOJIOBEIE
XpOMOCOMEI. ['oMOraMerHeie U rereporameTrHeie opranu3mel. HacnemoBanue

[MPH3HAKOB, CICIUVICHHBIX C ITOJIOM

6.4

M3menunBoCTs. BUOBl M3MEHUMBOCTH: HEHACIEACTBEHHAA W HACIEACTBEHHAA.
Pome cpegsl B HEHACAEACTBEHHOW  W3MEHUMBOCTH. XapaKTEPHCTHKA
MOIU(PUKAITMOHHOW W3MEHYMBOCTU. BapuanuuoOHHEIM pPAA W BapUALIMOHHAA
kpuBag. Hopma peaxknum npusHaka. KommueCcTBEHHBIE MW KAYE€CTBEHHBIE

OPU3HAKK U UX HOpMA peakiu. CBOMCTBA MOIU(PUKATTMOHHON H3MEHIHBO CTH

6.5

HacnencreenHas, WIH TEHOTUIHYECKAS, W3MEHUYHMBOCTE. KomMOMHATUBHAA
I3MEHYMBOCTE. Melo3 U MmoJmoBOM MPOIECC — OCHOBA KOMOMHATUBHON
M3MEHYMBOCTH. MyTannmoHHas W3MEHUMBOCTE. Kuiaccuukanus wmyranui:
TEHHBIE XPOMOCOMHBIE, TEHOMHEBIE. HacToTa 1 mpuuuHel Myranuit. Myrarennsie
(pakTOpel. 3aKOH TOMOJIOTMYECKUX PAOOB B HACIENCTBEHHON W3MEHUHBOCTHU

H.1. BaBunosa

6.6

l'eneruka uwenoBeka. Kapuotunm uemoBeka. OCHOBHBIE METOOBI TEHETUKHU
geI0BEKA: TeHEAIOTUUECKHN, OJTM3HEIOBBIH, [MUTOTE€HETHYECKHIA,
OMOXUMUYECKUN, MOJIEKYIAPHO-TEHETHUYECKUU. (COBPEMEHHOE ONpENENECHUE
FEHOTUNA: MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTHITMPOBAHHUE, B TOM UM CIIE C
nomomipio III[P-anamiza. Hacnencreennnie 3a00aCBAnMA 4€I0BEKA: TEHHBIC

OoJ1e3HM, OOJIE3HU C HACIEACTBEHHOM NPEAPACHOI0KECHHOCTRIO, XPOMOCOMHEIC




Oonesznn. CoMarnueckne M TeHEpaTHuBHBIE MyTauuu. [IpuHIMIEI 3710pOBOTO
oOpaza KW3HM, OMATHOCTHKH, NPO(PHUIAKTHKH M JEUCHUA TEHEeTHUYECKUX
0oJIE3HEH. Menuko -reHeTnaeckoe KOHCYJIbTUPOBAHHUE. 3Ha4YeHUE
MEIUIIMHCKOW TEHETUKH B NPEOOTBPAIIEHHMM M JEUEHWUH T'E€HETUIECKHUX

3a00/IeBAHMH UEJI0OBEKA

Cenexnysa oprann3mMoB. OCHOBEL OMOTEXHOIOTUH

7.1

Ceneknms Kak Hayka W OpOIEeCC. 3apOKIACHUE CENEKIMH M JOMECTHUKAIMAL.
Yuenne H.M. BapunmoBa 0 wneHrpax DpoOMCXOKAEHUS W MHOrooOpasus
KYIBTYPHBIX pacTeHuil. L|eHTpsl mpoucxo K AeHUs JOMAITHAX KUBOTHEIX. COPT,

I0poaa, TaMM

7.2

CoBpeMEHHBIE METOABI CeleKkimu. MacCOBEIM M MHAUBUIAYAIBHEIM OTOOPEL B
CEeNeKINN PAacTeHUH M KUBOTHHIX. OrieHKa SKcreprepa. bmskopoacTtBeHHoe
CKkpemuBaHue — uHOpuauHr. Yucras nunua. CKpemMBaHME YUCTBIX JIMHHU.
I'erepo3suc, mm rubpunnas cuna. Hepoacreennoe CKkpenmBanue — ayrOpPUIUHT.
Orpanénnas ruOpumu3amms u e¢ ycnexu. VCKyCCTBEHHBIM MyTareHes Hu
MOJIYIEHUE TOMUIUIONA0B. JIOCTHKEHUS CENEKIMU PACTEHWUM, KUBOTHBIX H

MHUKPOO PraHu3MOB

7.3

bruorexHonmorua Kak OTpaciab NPOWU3BOACTBA. ['eHHAs wWHKEHEpHA. IOTanbl
cozmanmsa pexomOumHantHOM JIHK m Tpancrennsix opranmsmoB. Knerounas
vHKeHepusa. Kuerounele KyneTypel. MHKPOKIOHANBEHOE  PAa3MHOKEHUE
pacrenuii. KrmonupoBanue BBICOKOTMPOAYKTHUBHEIX CEIBCKOXO3AMCTBEHHBIX
OPraHu3MOB. JKOJIOrudeckue u stndeckue npodnemel. MO — renernuecku

MO T (DU POBAHHBIE OPraHU3MEI




INIEPEYEHbB JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBLIX HA ET'D
11O BUOJIOTUH

Kon IIpoBepsieMbIi 3JIeMEHT CO/IepKAHUS
1 buonorus kak Hayka. JKuBeie CUCTEMBI U UX U3YYEHUE
CoBpeMmenHas OMONOTMA — KOMIUIEKCHAsA HAyKa. bUOmormyeckne HayKu |

n3yuaeMele UMUA TpoOaeMel. DyHIAMEHTANBHEIE, MTPUKJIATHBEIE U HOUCKOBEIE
HAYIHBIE UCCIEIOBAHUSA B OMOJIOTHH.

1.1 3HaueHue OMOJOTMH B (POPMHPOBAHUM COBPEMEHHOW ECTECTBEHHO-HAYUHOH
kaptuHbel mupa. lIpodeccun, ca3annsie ¢ Oumonmoruen. 3HaueHue OMOIOTUM B
OPAKTUUECKOW OEATENBHOCTH YEJIOBEKA: MEOMIUHE, CEIBCKOM XO03AHCTBE,

[IPOMBIIIJIEHHOCTH, OXPaHE HPUPOIEI

JKviBBI€ CHCTEMBI KAK MpeaMET M3ydeHusa Onosoruur. CBOMCTBA KUBBIX CUCTEM:
€AMHCTBO XUMHUYECKOTO COCTABA, JUCKPETHOCTH U IEIOCTHOCTh, CI0KHOCTE U
YOOPAI0IEHHOCTh CTPYKTYPHI, OTKPBITOCTB, CaMOO praHu3aIus,
CaMOBOCITPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTE, POCT U Pa3BUTHE.

1.2 YPpOBHHM OPraHA3ainy KUBBIX CUCTEM: MOJICKYIAPHEBIN, KIETOUHBIH, TKAHEBEIU,
OPraHU3MEHHBI, MO TMYAAIUOHHO-BUI0BOM, IKOCHCTEMHBIHA
(OmoreoneHoTHUECKN), Onochepusit. Ilponeccer, MpouCXoaiaNIUE B JKUBBIX
cucremax. OCHOBHBEIE TIPU3HAKN KUBOTO. JKM3HE Kak (popma CymiecTBOBAHUA

Marepuun

Meroner Ouonormueckon Hayku. HaOmrogenue, m3MepeHue, SKCHEPUMEHT,
cUcTeMarmsaiid, MerTaadHaaus. lloHarme © 3aBUCAMOM W HE3aBUCHUMOHM
nepemeHHOM. [Inannposanne skcnepumenta. [loctanoBka u npoBepka runoTes.
1.3 Hynepas rumoresa. llonstue BeIOOpKH U €€ mgoctoBepHOCTH. Paszdpoc B
Omomornueckux maHHeIX. OLEHKAa OOCTOBEPHOCTH ITOJIYIEHHBIX PE3YILTATOB.
[TpyraunEl uckaxeHnusa pe3ynsTaroB SkcnepuMenTa. [lonsaTue crarucTnueckoro

TECTA

2 Krnerka kak OMOI0THUeCcKas CHCTEMA

Kinerka — CTpyKTypHO-(DYHKIIMOHAIBHASA €OUHULA KUBOTO. MIcTOpHA OTKpEITHA

51 kiaerkn. Padoter P. I'yka, A. Jleenryka. Kmerounas teopusa (1. IlIBann, M.
Ulneninen, P. BupxoB). OCHOBHEBEIE NOJIOKEHUS  COBPEMEHHOU & KIETOUYHOM

TEOPHUH.




Meronel  MONEKYIAPHOM M KIETOYHOM ~ OMOJNIOTHM:  MHKPOCKOTMA,
xpomarorpadus, >mekTpodopes, METOT MEUEHBEIX aTOMOB, TU((pepeHnaIEHOe

LEHTPHU( YTUPOBAHHE, KYJIBTUBUPOBAHUE KIETOK

2.2

XUMHYECKUN COCTAB KJIETKH. Makpo-, MUKpPO- U YIIBTPAMUKPOIIEMEHTEI. Boa u
e€ poIb Kak pacTBOPUTENA, PEAreHTa, yIaCTHE B CTPYKTYPHPOBAHUM KIETKH,
TeNJIOpETyaau. MUHEpaTbHEIE BEMIECTBA KJIETKH, MX OMOIOTHYECKAA POIIb.
POJIb KATHOHOB U AHUOHOB B KJIETKE.

buonornueckue nomuMmeprel. bemkn. AMMHOKHMCIOTHBIM COCTaB OENKOB.
Crpykrypel OenkoBON moJekynbl. [lepBuunas crpykrypa Oenka, menThmHas
CBiA3b. DBropuyHas, TpeTudHas, YETBEPTUYHAA CTPYKTYpeL. JleHaTyparms.
CroiictBa OenkoB. Knaccudukaimsa 0enkos. buonornueckne yHKuu OEIKOB.
Yranesoael. Monocaxapuasl, qucaxapyuiel, OJATOCaXapuiabl U IT0JIMCAXAPHUIEBL.
OO0mmi mnnaH CTpPOEHHA MW (PU3MKO-XUMHYECKHE CBOHCTBA YTJIEBOJIOB.
buonornueckue (pyHKIMH yTIEBOIOB.

JIumaget. ['wapodumeno-ruagpodoOHEIie cBOMCTBA. Kiaccupukaims mMmHIIOB.
Tpurmuepuner, docomuminer, BOCKH, crepounrl. bruomornueckue QyHkimn
munuaoB.  OOmmme cBoucTBA OMONOTMYECKMX MEMOpAaH — TEKY4YECTh,
C0COOHOCTE K CAMO3aMBIKAHUIO, ITOJTYITPOHUIIAEMOCTE.

Hyknennoseie kucmotel. JJHK um PHK. Crpoenme HYKIEHHOBBIX KHCHOT.
Hykneotnger. [Ipunnmn kommiementapuocrtu. [Ipasuno Hapradda. Crpykrypa
JIHK — nBotnasa cnimpans. Mecronaxoxaenue u ononornueckue Qpynkinm JJHK.
Buner PHK. @ynkimu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B monekyiae ATO.
buonornueckune pynkupu ATO®. BoccraHOBIEHHEIE NEPEHO CUMKHU, UX (PYHKIIMH
B knerke. CexksenupoBanue JIHK.

CrpykrypHas Ouonorus: Ouoxummudeckue u Ouo(pU3mdecKue HCCIeI0BAHUSA

COCTaBa U NPOCTPAHCTBEHHOM CTPYKTYPEI OMOMOIEKYIT

2.3

Tuner  xmerok: osSykapuoTtuueckas ¢ mpokapuotudeckas. CTpyKTypHO-
() YHKIMOHANBEHBEIE 00Pa30BaHUA KIIETKU.

CrpoeHune mpoKapuOTUUECKOU KIeTKU. KieTouHnas creHka OakTepuud U apxew.
Oco0eHHOCTH CTPOEHUS TEeTEPOTPOPHON M ABTOTPO(PHOM MPOKAPHOTHIECKUX
KJIeTOK. MecTo u poss mpokapuoT B OMOLIEHO3aX.

Crpoenne U (PyHKIIMOHUPOBAHUE HYKAPUOTHUECKON KaeTku. [lmazmarnueckas
meMOpana (rmmazmanemma). CrpykTypa niuazMaTndeckon MmemOpanet. 1 pancnopr
BEMIECTB 4EpPE3 IUIA3MATUYECKYI0O MeMOpaHy: mnacCuBHBIM (mu(dy3us,
obneruénnas auPy3usf), aKTUBHBIN ([MEPBUYHBINCOH VBTOPHITHBIH AKTUBHBII

Tpancnopr). [lomymponmnnaemoctscemembpanst. - Padbora’ HaTpUl-KaIeBOTO




HACOCA. JHAONWTO3: MAHOIMUTO3, (paroumuro3. Ixk301uTo3. Kierounasa CTEHKA.
Crpykrypa 1 (PyHKIIUM KIETOYHOM CTEHKH PACTEHUH, TPUOOB.

[[urormazma. Lwro3zoms. Llurockener. [IBwkenune muromnasmel. OpraHouasl
KiIeTkn. OgHOMEMOpPAHHBIE OPraHOWUABl KIETKHU: HSHIOIUIA3MATHUYECKAS CETh
(IIIC), ammapar I'oasmxu, mMI30COMEI, X CTpoeHHE U (PyHKUIMK. B3anMocBa3b
O JTHOMEMOPAHHBIX OPraHOUAOB KJIETKU. CTpOoeHHE rpaHyIaspHOTO PETUKYIyMA.
Cunrtez pactBopumbelx OenkoB. CuHTe3 KiaeTodHeIX MemOpan. ['magkuin
(arpa”yJIApHBIN) SHAOIUIA3MATHUYECKUH pETHUKYIYyM. CekperopHas (QyHKIMA
ammapara 'omsmxu. Tpancmopr BemiecTB B kierke. Bakyonn pacTUTEIBHBIX
kiaeTok. Knerounsni cok. Typrop.

[TomyaBTOHOMHEIE€ OPraHONIbI KJIETKWA: MUTOXOHIPUAHN, TIJIACTHIEL.

Crpoenue n (pyHKIMH MUTOXOHApPUM U mnactul. [lepBuunsie, BTOpUUHBIE U
CIOKHBIE  IDIACTUABI  (POTOCHUHTE3UPYIONIUX  OYKAPUOT.  XJIOPOIUIACTHI,
XPOMOTIJIACTEI, JIEMKOTUTACTEI BBICIIMX PACTEHUI.

HememOpannsie opranounsl kiuerku CrpoeHne u (PyHKIMM HEMEMOpPaHHBIX
opranonioB kierku. Pubocomel. Mukpoduaamentsl. MEelmeynsie KIETKH.
MukporpyOouku. Kierounsrit nenrp. CTpoeHHE M OBUKEHHE KIYTHKOB H
pecanuek. Mukpotpy0ouku nuromnasMsl. LleHTpuons.

Snpo. Obomouka Anpa, XpOMATHH, KAPHUOMIA3Ma, AAPBIIIKA, UX CTPOCHHUE U
¢yuxiuu. Snepuerii OenxkoBeld MaTrpukc. IIpocTpancrBennoe pacmonokeHue
XpoOMOCOM B uHTEp(azHoM saape. benku xpomarnHa — TUCTOHBI.

Kierognsle BxkmodeHus. CpaBHUTENBHAA XAPAKTEPUCTHKA KIETOK SYKAPHUOT

(pacTUTENLHOM, JKUBOTHOW, TPUOHON )

2.4

AccuMUIALIAA M JUCCUMUWIAINAA — ABE CTOPOHEI MeTtabom3ma. Tumel oOmena
BEMIECTB: ABTOTPO(HEIM U T€TEPOTPOPHEIN. YUACTHE KHCIOPOad B 0OMEHHBIX
nponeccax. JHepreruueckoe obOecrnegenue kierku: npeBpamenne ATD B
00OMEHHBIX mponeccax. MOEpPMEHTATUBHBIA XAPAKTEP PEAKIUN KIECTOYHOTO
merabomima. DepMmeHTsl, UX CTPOEHHE, CBOMCTBA M MEXAHU3M JEHCTBUA.
Kogpepmentel. Ornnumsa (PEPMEHTOB OT HEOPraHWYECKUX KAaTaIN3aTOpOB.
benku-aktuBatopel W OENKM-MHTHUOWUTOPEI.  3aBUCUMOCTE  CKOPOCTH
(pepMEHTATUBHBIX PEAKIIMH OT PA3IUYHBIX (PAKTOPOB.

[lepBUUHEIN CUHTE3 OPraHMUYECKUX BemecTB B kieTke. Dortocunres. Poas
XJIOPOMIACTOBR B mporecce (orocunresa. (CeroBas U TeMHOBAsAs (Da3bl
[IponykTtuBHOCTE (poTOCHMHTE3a. Bmusanue pazmiuneix (PakTopoB HA CKOPOCTH
¢orocunTesa. 3HaueHue (POTOCHHTE3A.

XEeMOCHHTE3. PasnooOpaszue O PHAHU3MOB-XE€MOCHHTETHKOB:
HUTpAPUIMPYIONME DaAKTEpUH, KENC300aKTepun,: CepoOOAKTEPHH; BOAOPO THBIE

OakTepuu. 3HAYECHUE XEMOCHHTE3A.




Amnaspobnusie opranusmel. Buger Opoxkenus. IlpoaykTer OpoxkeHus u HuX
VCITOJIE30BAHUE YEIOBEKOM. AHASPOOHBIE MUKPOOPraHW3MBEI KAaK OOBEKTEI
OMOTEXHOJIOr UM ¥ BO30yauTEMM 00NE3HEMN.

A»poOHBIE OpPraHu3MEL. JTAIBl SHEPreTHUEeCKOTro 0OMena. [loaroroBurensHsIi
yran. ['mikomi3 — OECKUCIOPOTHOE PACTIETIIIEHUE TIIFOKO3EI.

buonornueckoe OKHUCICHUE, WIM KIETOYHOE ApiXxaHue. POIb MUTOXOHIPUU B
IpoLeCccax OHMOJIOTHYECKOTO OKHCJICHHA. [{ukangeckue pEeaKnuu.
OxkucmurensHoe (pochopumposanue. Ilpenmymiecrtsa aspodnoro myru oOmena

BEMIECTB Nepen aHadpoOHBIM. I(PPEKTUBHOCTE SHEPTETUIECKOTO 0OMEHA

2.5

Peaknymn marpuuHoro cuntesa. [IpuHIMN KOMILUIEMEHTAPHOCTH B PEaKIMAX
MATPUYHOTO  CuUHTE3a.  Peammsanuma  HAcCIeACTBEHHOM — MH()OPMAIMH.
'enernueckunt koa, ero cBOMCTBA. |paHckpurnimsa — marpuunelil cunre3 PHK.
[IpyHIAITEI  TPAaHCKPUIIIMM:  KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIBHOCTE,
ACUMMETPHUYHOCTE. I'pancisinusa u e€ sramel. Yuactue tpancnoprHeix PHK B
OuocunTese Oenka. Ycmoua OmocuHresa Oenka. KommpoBanue aMUHOKHUCIOT.
Pose pubocom B Onocunrese Oenka.

Opranmsanusa reHoma y NpoKapuoT ¥ SyKapuoT. Perysanusa akTHBHOCTH T€HOB
y npokapuort. I unoresa onepona (@. JKaxo0, 7K. Mano). Perynamus oOmMeHHBIX
OpPOIIECCOB B KJIETKE. KII€TOUHEBIIT TOMEOCTA3.

Bupycel — HekneTOuHbIE (POPMEI KHU3HM U OOnurarHeie mapaszutel. CTpoeHue
OPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepno(aros.

BupycHeie 3a0oneBanus genoBeka, KUBOTHRIX, pactenuii. CITH][, COVID-19,

COLIMAJIBHBIE U MEQUIMHCKUE TTPOOIEMEI

2.6

Knerounenii 1ukia, ero mnepuonasl u  perymanusa. HWurepdaza u  mmros.
OcoOenHoCTH mpO1ECCOB, mpoTeKarommx B uatepdaze. Iloarororka knerku K
nenennro. [Ipecunrermueckut  (DOCTMHUTOTUYECKWI), CHUHTETHYECKUU U
MOCTCUHTETUUECKHUH (IPEMUTOTHYECKHUH ) IEPUOILI UHTEP(]PA3HI.

Marpuunsiii cuntez JIHK — pemmuxammsa. [lpunmmner permmukamym JIHK:
KOMILUIEMEHTAPHOCTE, ITOMYKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAUIEIBHOCTE.
Mexannsm permmmukanynu [JHK. Xpomocomer. Ctpoenne xpomocom. Tenomepsr u
TeroMepasza. XpOMOCOMHBIM HA0Op KIETKM — KapuoTtun. JIMnmouaHelll u
ramiouaHeil HaOOper xpomocoMm. ['omosnornmunsie xpomocomsel. [lonoBeie
XPOMOCOMBEI.

Jlenenune knerku — muto3. Craguu MUTO3a U IPOUCXOAANINE B HUX ITPOLIECCHI.
Tuner muroza. Kapunokunes u nputoknHes. bruosornueckoe 3Ha4EHHUE MUTO34.
Perynamus MATOTHYECKOTO NUKIA KIETKHU. [Iporpamsupyemas’ kierogHas
ru0ens — anonTos.

(I)}’H KITMOHAJIbHAA TCHOMHKA




Oprannsm kak OmoIornueckas CUCTeMa

3.1

OOHOKIJIETOYHBIE,  KOJOHHWAIBHBIE,  MHOTOKJIETOYHBIE  OPraHu3MbBl U
MHOTOTKAHEBBIE OPraHH3MBEI.

DopMEI pPa3MHOKEHUS OPraHU3MOB: OECIOI0€ (BKIIOYAs BETETATUBHOE) U
noysioBoe. Buaer 0ecrmomoro pasmMHOMNKEHUSA: IMOYKOBAHUE, CHOPYJIALMA,
(pparmeHTaIA, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonmoBere kimerkun, mmm ramersl. Menos. Cramum
meno3a. IloBenenne xpomocom B menosze. Kpoccunrosep. buomormueckmit
CMBICJI MEH03a ¥ MOJIOBOTO mpo1iecca. Meio3 u ero MeCcTo B dKU3HEHHOM IUKJIE
OpraHu3MOB.

[IpemzaponeimenBoe passutue. ['amerorenes y )uBOTHBIX. [lo/IOBEIE KEIE3HI.
OOpazoBaHne W pa3BUTHE NOJOBBEIX KIETOK. (CnepmaroreHes u OOTEHE3.
CtpoeHue mOJOBBIX KIETOK. OILUIOZOTBOPEHME U SMOPHOHAIBLHOE pPA3BUTHE
AXUBOTHEIX.  (CmocoOBl  ONIONOTBOPEHMS:  HAPYKHOE,  BHYTPEHHEE.
[Taprenorenes.

MumuBuayaneHoe pasButue opraHu3moB (oHTtoreHes). Cragum smOpuoreHesa
JKUBOTHBIX (HA mpumepe aarymkd ). Jipoonenue. Tumsr gpodnenmsa. OcodeHnocTH
OpOOIEHU MIEKOMUTAOMIMNX. 3apOABIIIEBEIE TUCTKU (TaCTPYJLALNA ). 3aKIaaKa
OpPraHOB W TKAHEH W3 3apOJBINIEBBIX JUCTKOB. B3anmMHOE BIMAHME YacTed
PAa3BUBAIONIETOCA 3apOIbIlia (SMOPHOHATBHAS WHAYKIMWA). 3aKIagka IIaHa
CTPOEHUs JKMBOTHOTO KAaK PE3YAbTAT MEPAPXUUECKUX B3aUMOIECHCTBUM TEHOB.
Bmisnne Ha SMOpPUOHAIBEHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOMIEU
Cpensl.

Poct u passutme #KuBOTHBHIX. [locTomOpuonameueii mepuon. Ilpamoe u
Henpamoe passurhe. PasButme ¢ meramop(o3om y O€CIO3BOHOYHEIX H
MO3BOHOYHBIX JKMBOTHBIX. BHMOMOTHMYECKOE 3HAYEHUE MPAMOTO W HEIPAMOTO
pa3BUTHIA, UX PACIPOCTPAHEHUE B mpupone. Inuiml pocra KUBOTHBEIX. DAKTOPEL
pETYIANMKA pOCTA KUBOTHBIX M 4enoBeka. (Cramuum nmocTamMOPHOHAIBHOTO
pa3BUTHA y ’KUBOTHEBIX U 4eIOoBeKa. [lepnoaer oHTOreHe3a 4enoBeKa.
Pazmuoxenne u paspurtue pacrenui. ['ameropur u cmopodur. Meioz B
KU3HEHHOM 1UKJI€ pacteHud. OOpa3oBaHume Cconop B TPOLECCE MeEHo3a.
'amerorenes y pacrenuit. OninomoOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOMHOE OMIOJOTBOPEHHUE Y IBETKOBEIX pacteHnd. O0pazoBanue
U pa3zBUTHE CEMEeHU. MexXaHu3Mbl perysiiud OHTOTEHEe3a Yy pPACTEHUU |

HKHUBOTHEIX

3.2

Hcropusa craHOBIEHMA W pa3BUTuUd TeHETUKH “'KAK' Havki.'' OcHOBHEIE
TEHETUYECKUE MOHATUA M CHMBOJIBL. T'OMOIOTrHIHEIE’ XPOMOCOMBL, ATEIbHBIE

TE€HBI, AJBTEPHATUBHBIE MPU3HAKH, TOMUHAHTHBIN 1 PEHECCUBHBIN MPU3HAK,




rOMO3UT0TA, TETEPO3UTr0Tad, YUCTas IUHWA, THOpUOBI, TEHOTUI, (PEHOTHII.
OCHOBHBIE METOABI TEHETUKW: THUOPUAONOTHYECKUM, I[UTOJIOTHYECKUH,

MOJIEKYJIAPHO-TE€HETHY €CKUH

3.3

MonornOpunnoe ckpemmuBanue. IlepBeii  3akon  Mengenas —  3akoH
enquHo00Opasus ruOdpuaoB mepBoro nokoneHudA. [IpaBumo poMuHUpPOBAHUA.
Bropoii 3akon Mennens — 3akOH pacunieruieHus mpu3HakoB. Lluronormueckue
OCHOBEI MOHOTHUOPHIHOTO CKPEMIMBAHUA. [ MMOTE3a YMCTOTEI TAMET.
Ananmupyroniee ckpemmuBanue. [IpoMexyTOUHBEIN XapakTep HACIETOBAHUA.
Pacmiennenue npu3HaKkoB MIPHU HEMOJIHOM 10 MUHHUPOBAHHU.

JluruOpunnoe ckpemmBanme. Tpermii 3akon Mennens — 3aKOH HE3aBUCUMOTO
HACIEOOBAHUA  NOPU3HAKOB. lluronmornmueckne  OCHOBEI — AMTHOPUIHOTO
CKPEIMBAHM .

Cuennennoe nHaciaemoBanue npu3HakoB. Paborer T. Moprana. Cuennennoe
HACIENOBAHNE T'€HOB, HAPYIIEHUE CHEIUIEHUSA MEXKIY I€HaMHu. XpPOMOCOMHAsA
TEOPHA HACIEACTBEHHOCTH.

['eneruka moma. XpOMOCOMHEIM MEXAaHM3M ONPENEACHUS I0Jd. AYTOCOMEI U
MOJIOBBIE XPOMOCOMBI. ['OMOTAMETHBIN U TE€TEPOTAMETHBIN TOJ. ['eHeTnueckas
CTPYKTypa HOJIOBBIX XPOMOCOM. HacmenoBanue mpU3HAKOB, CLEIJIEHHBIX C
OJIOM.

I'enoTtun kak uenocrHas cucrema. llnenorponus — MHOKECTBEHHOE NEHCTBHUE
reda. MHOXKECTBEHHBIH a/UIEM3M. B3auMOOEHCTBUE HEAUICILHBIX T'E€HOB.

Kommnemenrapuocts. Jnucras. [Tommepus

3.4

Bzaumopencreue reHotuna W cpenel  npu (POpMHUpOBAHMM  (pEHOTHTIA.
M3MeHunBOCTE MTPHU3HAKOB. KaueCcTBEHHBIE M KOMMYECTBEHHBIE MPU3HAKA. BUIEI
W3MEHYMBOCTH: HEHACIIEACTBEHHAA U HACIEICTBEHHAS.

Momidukanmonnas  W3MeHYHMBOCTB. Pome  cpemsl B (popmmpoBaHMM
MOIU(pUKAITMOHHON 3MeHunBOCTH. HopMma peaxinu mpusHaka. BapuaimoHHBIHN
pan u BapuaimponHas kpuBas (B. Horammcen). CoictBa MOIU(PHUKAITMOHHOM
W3MEHYMBO CTH.

I'enornnueckas w3MeHUMBOCTE. (CBONMCTBA T'€HOTHUNWYECKOM W3MEHUYUBOCTHU.
Bubl reHO THIMYECKOW N3MEHYHUBOCTH: KOMOMHATHBHAA, MyTAIIMOHHAA.
KomOuHatuBHas wW3MEHYMBOCTh. Melio3 W TOJOBOM OpoOLEecC — OCHOBA
KOMOMHATHBHO N M3MEHYUBOCTH. POJTF KOMOMHATUBHON U3MEHUYHBOCTH B CO3TaHIH
T€HETUYIECKOTO Pa3H000pa3us B Mpeaeaax 0JHOTO BUAA.

MyTaiponHas U3MEHUNBOCTE. BUabI MyTaIii: TEHHEIE, XPOMOCOMHBIE, TEHOMHEIE.
CHoOHTaHHBIE W WHIYIUPOBAHHBIE MYTAUMH. fnepHEIe #- IFToaa3MaTnIeCKue
myrar. ComMarndeckue ¥ TMOJIOBBIE MyTaHun. L I putiisr - BOZHUKHOBEHU

MyTau. MyTareHsl W WX BAMAHUE HA O OPraHusMei. - 3aKOHOMEPHOCTH




MYTAIMOHHOTO MPOTIECCa. 3aKOH TOMOJOTHUECKHUX PAAOB B HACIEOCTBEHHOM
n3menunBoctu  (H.M. BaBunoB). BueapepHas  U3MEHUMBOCTE U

HACJICOCTBCHHOCTE

3.5

Kapunotun uwenoBeka. Mexnynapognas mnporpaMma HCCIEIOBAHUS TE€HOMA
genoBeka. Meromel M3ydeHus TEHETHMKUM YElIOBEKA: TEeHEATOTHMYECKHH,
OJTM3HEITOBEIH, MU TOT EHETHY ECKHH, O MY IAIMOHHO - CTATUCTUY €CKHM,
MOJICKYIAPHO-reHeTHUeCKkud.  COBpEMEHHOE  ONpPENENEeHUuE  TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YUCIIE C MOMOTIBLIO
[111P-anamu3a. HacnaeacrBennsie 3a0omeBaHusas  denoBeka. |'eHHBIE U
XPOMOCOMHEIE Oome3Hu geI0BEeKa. bomnesnu C HACJIETCTBEHHOM
MPEaPACIIONIOKEHHOCTRI0. 3HAUEHNE MEIUIIMHCKON TEHETHUKH B TPEIOTBPANICHUN

M JICUEHHH 'eHEeTHUYECKUX 3a001eBanuil uenoBeka. CTBOIOBEIE KJIETKH

3.6

JlomecTkanya u cenekuys. 3apoKOCHUE CENEKIMM U OOMECTUKAIMHU. YUYEHUE
H.U. BaBumoBa 0 neHTpax MNPOUCXOKAECHUA W MHOTO00pasus KyIbTYPHBIX
pactenuii. Pons cenexkimy B CO3JAHUM COPTOB PACTEHWH M HOPOJ KUBOTHBIX.
Copr, mopoma, mramM. 3aKOH TOMOJOTHUECKHMX PSAJ0B B HACIEACTBEHHOU
m3MmeHunBocty H.M. BaBunosa, ero 3HaueHne misa CENEKIMOHHOU PaOOTEL.
Meroner cenekunmoHHOM paboTel. HckyccTBEHHBIN OTOOpP: MACCOBBIM U
UHIUBUAYANbHBIM.  JTanbl  KOMOuwHAarmoHHOM  cemekuuu. Mceneitanue
OPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MmO reHoTUnmy € MOMOIIBK OILIEHKH
(peHOTHIIA TOTOMCTBA B OTOOP MO TeHOTUITY ¢ moMomIsio anam3a JJHK.

M CKyCCTBEHHBIM MyTAr€He3 Kak METO CEJIIEKIIMOHHOM padoTel. Pagnanmonusiin
U XUMHYECKMM MYTAr€He3 KAaKk HCTOYHUK MYTAlMHd Y KYJIBTYPHBEIX (opm
oprann3moB. Mcmons3oBanwe TEHOMHOTO PpEIAKTUPOBAHWUS M METOIIOB
pexoMmOnHanTHEIX J|HK nmsa monyuenna ucxogHoro marepuana qias CEIEKIH.
[Tonygenne nommuionnoB. BuyrpuBmpoBas rmuOpuamsaimsa. bmi3kopoacTBeHHOE
CKpenmBaHue, Wwm uHOpuauHr. HepoacrBenHoe CKpenwmBaHUE, W AYTOPHUINHT.
I'ereposuic u ero mpuuanHel. Mcnonp3oBanue rereposzuca B cenekimu. OtnanéHHasn
ruOpnmnara. [Ipeomonenne Oecriomma MeEXBUAOBEIX TMOpUAOB. JlocTixeHns

CCIICKITHH pHCTE‘HIfﬂ?I H JKHBOTHBIX

3.7

OOBEKTHL, UCHOJIB3YEMBIE B OMOTEXHOJIOTUH, — KIIETOUHBIE U TKAHEBBIE KYIBTYPEHI,
MUKpPOOPTaHU3MBI, HWX XapPakTEepUCTHUKA. IpamuimoHHas OHMOTEXHOJIOTHAL:
XJIC00TIEUeHNE,  IMOIYYEHUE  KHUCJIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEIHE.
MukpoOuonornueckui cuHTe3. OOBEKTEI MHUKPOOMOIOTHYECKUX TEXHOJIOTHM.
[IponsBoacTtBo  Oenka, aMMHOKHCIOT W BUTAMHUHOB. McKyccTBeHHOE
OTIONOTBOPEHUE. PEKOHCTPYKIMA SUIEKIETOK U KIOHUPOBAHNE ' KUBOTHEIX.

Meron TpaHCITIaHTAIMM S IEP KIETOK.




XpoMmocOoOMHAss W TeHHas uWmKeHepua. VCKyCCTBEHHEBINI CHHTE3 T€HA |
KOHCTpyupoBanue pexkoMOnHaHTHEIX JIHK. JlocTmxenus u mepCHeKTUBEH
XPOMOCOMHOM W TEHHOW UWHKEHepuU. MemuimHckue OHOTEXHOIOTHH.

HMcmmonp30BaHue CTBOJIOBEIX KIETOK

Cucrema 1 MHOTO00pa3ne OPraHnueCcKOro MUpa

4.1

buonornueckoe  paznooOpaszue  opranm3moB. (CoBpemeHHas  CuUCTEMA
opranngeckoro mupa. [Ipuanuner knaccndukanmm opranu3MoB. OCHOBHEBIE
CUCTEMATUYIECKHE TPYIIIBI OPraHu3MOB.

OCcoOEHHOCTH CTPOEHUS U KUZHEIEATETLHOCTU OTHOKIETOUYHBIX OPraHU3MOB.
bakrepun, apxeu, 0 THOKJIETOYHEIE IPHUOEI, O THOKJIETOUHEIE BOIOPOCIH, APYTUE
OpoTUCTEI.  KoOJOHWanpHBIE  OpraHu3Mbel.  J[BUKeHHME  OJIHOKIETOUHBIX
OPraHu3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. 3aUTa y O THOKIETOUHBIX

oprann3moB. Pa3zapakmMOCTh y OJHOKJIETOUHBIX OPTAHU3MOB. 1 aKCHCHI

4.2

4.3

Mnuorokmerounsie  pacTeHusa. B3auMOCBA3L  4UACTEH  MHOTOKJIETOYHOTO
Oopranu3ma. TkaHu, OPra’sl U CUCTEMEI OPraHOB MHOTOKJIETOYHOTO OPraHu3mMa.
Oprannsm kak equHoe nenoe. TkaHu pacTeHu. Wbl pACTUTENBHBIX TKAHEH:
oOpazoBarenbHas, HOOKPOBHASA, IPOBOAAMIAA, OCHOBHAS, MEXAHUUECKAs.
Ocobennoctu crpoeHusa, (PYHKOMHA W PACHOJOKEHUA TKAHEH B OpraHax

pacTeHum

BereraruBHBIE U T€HEPATUBHBIE OPraHel pACTEHUH. DYHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pacrennii. /|BueHne MHOTOKIETOUHBIX PACTEHUM: TPOITH3MBI
u Hactuu. llornomienue BOIBI, YINIEKHCIOTO Ta3a U MHUHEPATLHBIX BEMIECTB
pacrenuamu. JIsrxanue pacrennid. [udy3us razoB uepes mOBEPXHOCTE KIETKHU.
Tpancnopraeie cucremel pacreHuil. Breigenenwe y pacreHuil. 3ammra  y
MHOTOKJIETOUHBIX pacrtenuil. Kyrukyma. CpencrBa macCUBHOU U XUMHUYECKOU
3anuTel. QUTOHITH L.

PazapaxuMOCTh U PEeryydiusa y OPraHu3MoB. Pa3apakuMoCTs U peryidius y

MHOTOKJIETOUYHEIX pAaCTEHUN. POCTOBEIE BEMIECTBA U UX 3HAUCHUE

4.5

MHOTOKIETOUYHEIE JKMBOTHBIE. B3auMOCBA3L dacTe€d  MHOTOKJIETOYHOTO
opranu3ma. [ KaHu, OpPra’bsl U CUCTEMBI OPraHOB MHOTOKJIETOUYHOTO OPraHu3Ma.
Oprannsm kak equnoe 1enoe. ['omeocras. Tkanu ;KkUBOTHBIX M 4€NOBEKA. [ HITBI
JKUBOTHBIX TKAHEW: SOUTEIUANbHASA, COETUHWUTEIBHAS, MBINIEUHAs, HEPBHAA.
OcoOenHOoCTH CTpOE€HMA, (YHKIMIT W pPACHOJIOKEHUSA TKAHEH B OpraHax

JKHBOTHEIX H UCIIOBCKA

4.6

Oprassl 1 CHCTEMEI OPraHOB KUBOTHEIX. DYHKIIMM OPraHOB U CUCTEM OPraHoOB.
Omnopa Ttena opranu3moB. CKENETHl OAHOKJIETOUHBIX W  MHOI'OKJIETOUHBIX
KUBOTHBIX. Hapyxkueiil 1 BHyTpeHHI ‘Ckenet, CTpOoEeHNE U THIEL COEAMHEH

KOCTEH.




JIBuikE€HME MHOTOKJIECTOUYHBIX JKUBOTHEIX. [luranme xuBoTHEIX. IluTanme
MO3BOHOYHBIX KHUBOTHEIX. /[pixanue xkuBOTHEIX. KoxHOE gpixanue. JKabepHoe
U JIETOYHOE NRIXaHHE.

JlpIxaHue MO3BOHOYHBIX KUBOTHBIX. JBOJIOIMOHHOE YCIOKHEHHUE CTPOEHUA
NETKNX MO3BOHOUHBIX XKUBOTHEIX. JlpIXaTenpHas cucrtema uenoBeka. Mexansm
BEHTWIALIMA JIETKUX Yy NTHI M MICKOOUTAIONMX. [paHCmopT BEMIECTB ¥
OPraHu3MOB. | paHCHOPT BEWMIECTB Yy KUBOTHBEIX. KpoBeHOCHas cucrema u e€
opranel. KpoBeHocHas  cuCTéMa  MO3BOHOUHBIX  KUBOTHBIX. Kpyru
KpOBOOOpamieHra. OBOMONUMOHHBIE YCIOKHEHUA CTPOEHUS KPOBEHOCHOU
CHCTEMBI MMO3BOHOYHBIX JKMBOTHBEIX. Beimenenue y oprann3MoB. Breimenenue y
AUBOTHEIX. CokparurensHele Bakyomu. Opranel BeiaeneHus. CBia3p mOmOCTH
T€JIa C KPOBEHOCHOM M BBIIEIUTENLHOU CUCTEMaMU. Brigenenne y mo3BOHOYHBIX
JKUBOTHBIX. 3aliATa y MHOTOKJIETOYHBIX JKWUBOTHEIX. [lokpoBEI m wuXx
IPOU3BOTHEIE.

PaznpakMOCTE U perynanusa y Oprann3MoB. Pa3zapakuMoCTs y 0 THOKJIETOYHBIX
oprann3moB. lakcucel. Pa3gpamumoCcTe M peryisinyvsa y MHOTOKJIETOYHBIX
pacteHnil. POCTOBEIE BEMIECTBA U UX 3HAUYECHUE.

HepBHaa cucrema u pepieKkropHas perymius y MHOTOKJIETOYHEIX KUBOTHBIX.
HepBnaa cucrema u €€ ormensl. DJBOMOLMOHHOE YCIOKHEHHE CTPOEHUA
HEPBHOU CHCTEMEI Y JKMBOTHEIX.

PazpaboTka amropurmMoB m mporpamMm A 3P@PEekTHBHOU (PYyHKIMOHATEHOU
AHHOTAUMW  TE€HOMOB,  TPAHCKPUNTOMOB,  HOPOTEOMOB,  META00JIOMOB

MUKPOOPraH3MOB, PACTEHUM, KUBOTHBEIX U YETOBEKA

Oprannusm 4eI0BEKa U €r0 340POBLE

5.1

Oprassl 1 CHCTEMEI OPraHOB denoBeKa. OTaelsl TOJIOBHOTO MO3Ta IO3BOHOYHBIX
KUBOTHBIX. Pednekc u peduexkropnas nyra. be3yCcnoBHEIE M YCIOBHEIE
pednekcel. 'ymopansHas perymanus ¥ SHOOKPUHHAA CHCTEMA JKMBOTHBIX U
genoBeKa. JKene3sl SHIOKPUHHOM CUCTEMEBI M UX TOPMOHEL. [[eliCTBrEe rOPMOHOB.
B3auMOCBsA3p HEPBHOW M SHAOKPUHHOM cucTeM. ['mmoramamo-runoduszapHas

cucrema. Pedmexkce u pedpnekropnas ayra. besycrnoBHeie U YCITOBHEIE PE(DIIEKCE

5.2

3anmaTa oprann3Ma ot Oonesneil. UmmvyHnnas cucrema yenoBeka. KieTtouHsiil u
T'YMOPAJIBHEI UMMYHUTET. Bpoxa€Hubi, npuoOpeTéHHBIN cnenu(udecKuil
UMMyHUTET. leopusa KIOHATBHO-CENEeKTUBHOTO wuMmyHuTeTa (IL.Opmax,
@®.M.bepuer, C.ToneraBa). Bocnamuremsubie OTBETHI OpraHu3moB. Ponb

BPOKIEHHOTO UMMYHHUTETA B PA3BUTHN CUCTEMHEIX 3a001€BaHNN

5.3

Kposenochas cucrema u e€ opransl. Cepie, KPOBEHOCHBIE COCY,HEl U KPOBB.

Kpyru kpopooOpamnienus. Padbora cepaua u e€ peryisins




5.4

Jeixanme gemoBeka. Jlud@y3msa ra3oB depe3 HOBEPXHOCTH  KIIETKH.
JleixarensHaa cucrema uenoBeka. JlpixarenpHas NOBEPXHOCTh. Perymanmsa

nbpixanus. JpixareabHeIie 00BEMEL

3.5

[TumeBapurensHas cucrema 4denoBeka. OTIENBl MUNIEBAPUTENBLHOTO TPAKTA.
[lumeBapurensHeie  xene3pl. BHYTpUIONIOCTHOE W BHYTPHKIETOUHOE

MUIEBAPEHHE

5.6

[TokpoBer 1 ux mnpomsBognbie. Opranel BeigeneHusa. Ilouku. CrpoeHune u
(¢ yHKIIMOHNpOBaHUE HEPpOoHA. DUnbTpanms, CeKpenusa 1 00paTHOe BCACEIBAHUE

KaK MEXaHU3MBI padOTEI OpraHoB BeiAeaeHUA. OOpa3zoBaHNE MOYN Y YETOBEKA

5.7

JIBmxenue demoBeka: mMelmieyHas cucrema. CKeneTHbIE MBI U uX padoTa.

CTpoeHune U TUIBI COEAUHEHUA KOCTEH

Teopus spomonmu. PazButue xu3Hu Ha 3emie

6.1

JpomormonHas teopus Y. Jlapeuna. Ilpenmoceiiku  BO3HUKHOBEHUSA
napsuau3Ma. JK3He 1 HaydHas aesrensbHocTs Y. JlapBuna.

JIBmxynmie cuisl SBomonH BUAOB 1o Y. JlapBuny (BBICOKAA MHTEHCUBHOCTE
Pa3MHOKEHHUA OPraHu3MOB, HACICACTBEHHAsd W3MEHUYMBOCTE, OoOpnrba 3a
CYILIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP).

Odopmnenne cunrernuecko teopun sBomormu (C13). Herpansnaa teopus
HBOMOIMH. COBpEMEHHAS HABOTIOIMOHHASN OMOI0THA. 3HAYEHHNE SBOTFOIIMOHHOMN

TEOPUH B (POPMUPOBAHUU ECTECTBEHHO -HAYIHON KAPTUHBEI MU PA

6.2

[Tomymsamusa kak sneMeHTapHas enquHuna Bomorud. COBPEMEHHEBIE METOIEI
OLIEHKH TE€HETUYECKOTO pa3HooOpa3susa W CTPYKTYpPHl nomyyrinuil. M3menenue
reHo(poHma mOMyIAMHM KAK SIEMEHTAPHOE HBOIOIMOHHOE SABJIEHHE. 3aKOH
renernueckoro pasuosecus k. Xapau, B. BaitnOepra.

JneMeHTapHbeIe  (PAKTOPHl (OBMKYINIME CHABI) HSBOMOLMH. MyTanmoHHEIN
npouecc. KomOunatuBHas wuw3MeHYMBOCTB. Jlpen(p reHoB — craydauHBIE
HEHANPABIECHHBIE W3MEHEHMA 4YacTOT auiened B OOmymanusax. IPQPexT
ocHoBarend.  Mwurpampm.  M3omaumma — nomymanui:  reorpaduyeckas
(ImpocTpaHCTBEHHAA ), OMOIOTHYECKAA (PENPOIYKTUBHA ).

EcrectBenneni 0TOOp — Hampasmasonmi (Gaktop sBomouun. DopMel
€CTECTBEHHOTO O0TOOpa: HABWKYNIMM, CTAOWIM3HPYIONIAN, pPa3pPhIBAIONINH
(mu3pyntuBHEIN). [TomoBoit oTOOD.

[IpucrrocobmeHHOCTE  OPraHM3MOB  KAaK  pe3yAbTAT  MHUKPOSBOIIOIINMU.
BO3HUKHOBEHME  OpPUCIOCOONEHMH Yy  OpraHu3mMoB. ApomMop(o3El u
nanoanantauuu. [Ipumepsr npucnocobnennt y oprannzMoB, OTHOCUTENBHOCTE
OPUCIIOCOONEHHOCTH OPraHNu3MOB.

Bung, ero xkpurepun U CTpyKTypa. " BumooOpazoBaHne ‘Kak = pe3yiabTdT

MUKpOA3BOIOIMA. M30mamusa — knrouerou (pakrop.BuaooOpazosanud. Iyt u




CITOCOOBI BUI000pa30BaHMA: ANIOTNATPUUYECKOE (reorpaduueckoe),
CUMIOATPUYECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MMOJTUMIOMIN3AIINA,
rubpuam3zanus). {auTensHOCTs 9BOMIOIMOHHBIX MPOTIECCOB.

Mexaan3zme! (pOpMHUPOBAHNA OHOJIOTHYECKOTO pazHO00pasus.

Posp 5BOMIONMOHHON OMOJIOTHH B pa3pabOTKE HAYUHBIX METOIOB COXPAHEHMS
OmopasznooOpasua. MUKpOSBOMIONMA U KOSBOIIONUA MMAPA3UTOB U MX XO03AEB.
Mexanusmer (popMupoBaHMsA YCTOMYMBOCTH K AHTHOMOTHMKAM M CHOCOOEI

O00prOEI C HEHN

6.3

Meroner n3ydenns mMakpospomronuu. [laneonronornaeckne METOABI U3ydEHUSA
yBOmoIMH. [lepexomurie popMel 1 PrmoreHeTHIEeCKUE pAasl OPraHu3MOB.
buoreorpaduueckne MeToasl M3ydeHuA 3BomoIu. CpaBHeHuE (PIOPEL U (PayHBI
MATEPHUKOB U OCTPOBOB. buoreorpadguueckue odmacti 3emun. Bugsr-sHaeMuku
W PEIUKTEL.

OMOpPHOIOTUUECKME M CPABHUTEILHO-MOP(OIOTHIECKHNE METOOBl H3YUECHUS
BOMIOIMHA. ['€HETMUEeCKHEe MEXAHW3MBI SBOJIIOIMN OHTOTEHE3a M MOABICHUA
3BOJIOLIMOHHEIX HOBHIECTB. |'OMOJIOTWYHBEIE W  AHAJIOTHUYHEIE OPraHEL
Pynumenrapueie opranel W araBu3Mbl.  MOJIEKYIAPHO-T€HETUYECKHUE,
OMOXMMHUYECKME W MATEMAaTHYECKUE  METOABl  H3YYEHHMS  HBOJIIOIIMH.
'omonoruunsie rensl. COBPEMEHHBIE METOIBI TTOCTPO €HUA (PUIOTEHETHUECKUX
IEPEBLEB.

XPpOMOCOMHBIE MYTALIUU U SBOJIIOLNA TE€HOMOB.

OOmme 3akOHOMEPHOCTH (mpaBuia) sBomonru. HeoOparumocTs 3BOmMOIINMN.

ApanruBHas paguanusa. HepaBHOMEPHOCTE TEMIIOB 3BOTIOIHH

6.4

Hayuneie rHUMmOTE3Bl MPOUCXOKIECHUSA KU3HM HA 3emue. AOuorenez u
naHcnepmusa.  JlomayuHele  OpPEACTABICHUA O 3apOKICHUM  KM3HU
(kpeaumonusMm). [umore3a mDOCTOAHHOTO CAMO3apOKIEHUA IKU3HU M €€
ompoBep:xkenue omeitamu @O, Pemu, JI. Chnamwmannanm, JI.  Ilacrepa.
[TpoucxoxaeHmne KU3HU U ACTPOONOIIOTHSL.

OCHOBHEIE 3TaNBl HEOPraHUUECKOU sBomonmu. [Imanerapnas (reonormueckas)
BOMIOIMA. XWUMUYECKas HBOMIONUA. AOHOTEHHBIN CHHTE3 OPraHU4YECKHX
BeniecTB w3 Heoprannueckux. Omeir C. Mwmwinepa u I'. FOpu. O0pazoBanue
nomMepoB n3 MoHoMepoB. Koaneprarnas runoresa A.M. Onapuna, runoresa
nepBuuHOTO OynmsonHa [x. Xonmenna, remernueckasa rumnoreza I'. Ménnepa.
Pubo3umer (1. Yex) u runoresza «vupa PHK» Y. I'mnbepra. @opmupoBanue
MEMOpaH U BOZHUKHOBEHHUE MPOTOKIETKH.

Hcropusa 3emim u meroasl €€ m3yuenus. Mckonmaembie o praniuyeckne 0CTaTKu.
['eoxpononorusa u e€ meroasl. OTHOCHTENBHAS 1 A0COMIOTHAS 'FEOXPOHOIOTHA.

["eoxpoHOIOTHYECKAS TIKAIA: S0HEI, 3PbI, IEPHOIBL] STTOXI!




Hauanmeneie sTanel oprannueckon >Bomtonuu. [losBaenue u HBOIIONNS OEPBBIX
KJIETOK. OBOmoOIMA Meradomama. BO3HUKHOBEHHME TEPBBIX HSKOCHCTEM.
CoBpeMeHHBIE MHUKPOOHBIE OHMOTIIIEHKM Kak AaHaJIOr IEPBBIX HA 3EMIIE
coobmiectB. CtpomaromTel [IpokapuoTEl U 5YKapUOTHI.

[Tpoucxoxaenune sykapuoT (CUMOMOTEHE3). IBOMIOIMOHHOE MPOUCXOKICHUE
BUpYyCOB. [IpoucxoxkaeHne MHOTOKJIETOYHEIX OpPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX IPYHII MHOTOKJIETOYHBIX OPradHU3MOB.

OCHOBHBIE 5TaIbl SBOMIOIMM BBEICIIMX pacTeHuil. OCHOBHBIE apOMOP(O3EI
pacrennii. Brixom pacrenuii Ha cymy. [losBreHwe CnopoBBIX paCTEHUH H
3aBoeBaHne UMM CymH. CemeHHble pacTeHus. [IpoucxoxnaeHne 1BETKOBBIX
pacTEHUH.

OCHOBHBIE HTambl 3BOJIIONUNA KHUBOTHOTO MHpa. OcCHOBHBEIE apoMOP(O3EI
’KUBOTHBIX. Bennackas (payna. KeMOpUHCKUI B3PBIB — MOSBIECHUE COBPEMEHHBIX
TUOB. [TepBrie xOpmoBEIe KUBOTHEIE. JKI3HE B BOIE. DBOJIOIMSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuit n pentmin. [IponcxoxaeHne MIEKOMUTAONINX U
ntull. [IpuHimn kmoueBoro apomopdo3za. OcBoeHue OECO3BOHOUYHBEIMM U
MO3BOHOYHBIMH KUBOTHEIMH CYIIIH.

PazBpuTHe x13HN HA 3EMIIE IO ApaM U MEPUOJAM: APXEH, MPOTEPO301, HAIE030M,
ME3030M, KamHo30u. OO0mias XapakTepuCTHKa KIMMATa W TE€OJOTHUECKHUX
npoueccoB.  llosgsienme w  pacuBer — XapakTEPHBIX  OPraHU3MOB.
YrineoOpa3oBaHue: €ero yCIOBHA U BIUAHHAE HA TA30BBIM COCTAB aTMOC(EPHL.
MaccoBeie BRIMUPAHUA — DSKOJOTMYECKHE KPU3UCH Npouutoro. [lpuauner u
CIEICTBUSA MACCOBEIX BEIMUPAHUU. COBPEMEHHBIN YKOJIOTUUECKUNA KPU3UC, ETO

0COOEHHOCTH

6.5

Paznener u 3amaum aurpononoruu. Mertoasr anrpononorun. (CrtaHoBiIeHHE
MPENCTABICHUH O MPOUCXOKAEHUHN UesloBeKa. COBPEMEHHBIE HAYYHEIE TEOPHH.
CxoncTBO 4enoBeKa € KUBOTHBIMH. CHCTEMATHUECKOE ITOJIOKEHHUE YEIOBEKA.
CBugerensCcTBa CXOACTBA  UENIOBEKA €  JKMBOTHBIMHM:  CPABHUTEILHO-
MOP(OIOTUUECKHE, SMOPUOIOT I ECKHE, (pU3107I0T0-ONOXU MUY ECKUE,
nopeaeHueckue. OTnuuusa gemoBeka OT KUBOTHBEIX. [Ipamoxoxnenuwe u
KOMIIJIEKC CBA3AHHBIX C HUM HPU3HAKOB. Pa3BuTHE rOJI0BHOTO MO3Trda U BTOPOH
CUTHAITBHON CHCTEMBEI.

JlBrxynme cunel ((paKkTOpPBI) AHTPOIIOrE€HE3a: OMOJOTHUYECKUE, COLMAJIBHEIE.
CooTHOmEHNE OMOTOTHYECKUX M COIUATBHBIX (DPAKTOPOB B AHTPOIIOTEHESE.
OCHOBHBIE CTAaJUU AHTPOINOTEHE3a. ABCTPATONUTEKHM — JABYHOTHE MIPEIKU
moaen. YemoBek yMmesnblid, MEPBBEIE W3TOTOBICHU A QPYMit Ipyma. YemoBek
OPAMOXOIANIMM M IIEPBBIM BBIXOM - JIOAEH 3a- AmpeAcasl A(puki. Hemosek
reuaens0eprckul — o0mmMK NpPeaoK HEAH ACPTAIECKOT0)  UEI0BEKA 1 /UCIOBEKA

pa3yMHOro. YenoBeK HEaHAEPTANbCKUM KAK BUI JFOAEH XOJOOHOTO KIMMATA.




YenoBek pa3yMHBINT COBPEMEHHOTO THMA, JEHUCOBCKUN UEIOBEK, OCBOEHHE
KOHTHHEHTOB 3a npeaeaaMu AQpuku.

JBOIOIMA COBPEMEHHOTO 4YENOBEKA. ECTECTBEHHBIM OTOOP B HOMYJIALMUAX
genoBeka. Myraumonusii nmpouece u nomumoppusm. [lomynAamnontsie BOTHEL,
npen( reHoB, Murpanus U «3P@EKT 0CHOBATEILM» B MTOMYJIALMUAX COBPEMEHHOTO
UEI0BEKA.

Yenoseueckue pacel. llomatue o pace. bomemme pacel: eBpomeougHas
(eBpasuiCcKasa), AaBCTpAIO-HETpOUAHAS (PKBATOpUAIBHAA), MOHTOJIOUIHAA
(a3marcko-amepukKanckas). Bpemsa u myTw pacceneHus 4eI0BEKAa MO IIIAHETE.
EmunctBo uemoBeueckux pac. Hayunas HECOCTOATENBRHOCTE  pacH3Ma.
[IpucrmocoOmeHHOCTE 4YEIOBEKA K PA3HBIM YCIOBUAM OKPYKAIOMIEH CPEXBL.
Bmianue reorpauueckor cpeapl u apenda reHoB HA MOPQPOJOTHIO H

(PU3MOTIOTHIO YETOBEKA

DKOCHUCTEMEI U MPUCYIINE UM 3aKOHOMEPHOCTH

7.1

Paznensr 1 3amaun 5k0m0Tun. CBA3B SKOJIOTUH C APYTUMH HAYKAMH.
Meroner skomoruu. lloneBeie HAOMoOOEHWA. DKCIEPUMEHTEI B HKOJIOTHM:
npupoaneie u naboparopusie. MonenupoBanue B skomoruu. MoHUTOpUHT

OKPVKAIOMIEH CPeabl: JOKAIBHBIN, PETHOHATIBHBIN U TJI00aJTE HBIHN
VIK

7.2

JKOIOTHYECKNE (PAKTOPHI M 3aKOHOMEPHOCTH MX AeucTBUA. Knaccupukanms
YKOJIOTHUECKNX (DAKTOPOB: abuoTuueckue, OMOTHUECKHE, AHTPOMOT EHHEIE.
OOmme 3aKOHOMEPHOCTH JEHUCTBHUA HSKOJorndeckux (pakropoB. [IpaBumo
vmuanmyma (K. Hnpenrens, FHO. JInbux). TonepantHocts. OBpuOHOHTHEIE U
CTEHOOMOHTHBIE OPTAHU3MBEI.

Abuotnueckue (paktopel. CBET Kak dKOJIOTHUYECKUM (PAKTOp. [lelicTBHE pa3HbIX
YU4aCTKOB COJIHEUHOTO CIIEKTPa HA OPraHu3MBl. OKOJIOTHUECKHE TPYMIBI
pAaCTEHHM W KUBOTHBIX MO OTHOIIEHMIO K CBeTy. CHUrHampHas pOJb CBETA.
doTomepruo A3 M.

Temmeparypa kak oskomormueckuul ¢akrop. /[lenicrBue temmeparypel Ha
opranu3Mel. [[OMKMIOTEPMHBIE U TOMOMOTEPMHEBIE OPraHU3MBbl. JBPUTEPMHEBIE U
CTEHOTEPMHBIE OPraHU3MEL.

Brnaxnocres kak oskomornuecknid (axrop. Ilpucnmocobmenms pacrenumii K
noaAep:kaHuio BogHOro Oamanca. Knmaccu(ukanusa pacTeHU N0 OTHOMIEHUIO K
Boze. [IpucrmocoOnenns KMBOTHEIX K M3MEHEHHUIO BOTHOTO PEKUMA.

Cpensl oOWTaHUA OPraHU3MOB: BOIHAA, HA3EMHO-BO3AYIIHASA, [TOYBEHHAL,
rayOMHHAs TONIMOYBEHHAA, BHYTPHOpPraHu3sMeHHad. DU3NKO-XMMUYECKHE
0coOeHHOCTH cpen oOuTaHus OpraHu3MoB. [IpuCHOCOOICHMS, OPTAHN3MOB K

’KA3HU B PasHBIX Cpenax.




buonmornueckue putmel. BHemmnue u BHyTpeHHHE pUTMBI. (CyTOYHBIE W
roau4Hele puTMEL. [Iprcnoco0IeHHOCTE OPraHN3MOB K CE30HHBIM M3MEHEHHUAM
YCIOBUH KU3HH.

AKisnennsie Gpopmsr oprann3moB. [lonarue o xusnennoun gpopme. KuszHeHHsie
(pOpMBI pacTEeHUM: AEPEBBSA, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPABHL,
O0gHONETHUE TPABHL JKi3HEHHBIE (DOPMEI A KUBOTHBIX: THAPOOUOHTEL, T€0OUOHTHI,
aspoOnonTEl. OCO0EHHOCTH CTpOECHU 1 00pa3a KU3HMU.

buotnueckue (aktopel. Bugsl OMOTHUECKMX B3aMMOJEHCTBUN: KOHKYPEHIIMA,
XUIHWYECTBO, CUMON03 U ero (gopmel. [lapazurusm, koonepanus, MyTyaIn3M,
KOMMEHCATU3M  (KBAPTUPAHTCTBO,  HaxiueOHuuectBO).  Herpoduueckue
B3aMMOJEUCTBU  (TOormmueckue, (Qopuueckue, (adpuueckue). 3HaueHHE
OMOTHMYECKUX B3aUMOIEHCTBUM [J1 CYNIECTBOBAHHUA OPraHU3MOB B Cpene

oOuranui. [IpyHIIMIT KOHKYPEHTHOTO UCKIFOYEHUA

7.3

DKOJOTHYECKHUE XapaKTepUCTUKN nomynaiuu. [lomynanua kak Omomorngeckas
cucrema. Poss HEOTHOPOTHOCTH CPeb], (Ppr3nueckux OapsrEPOB U 0COOEHHOCTEN
OmoI0TNM BUJIOB B (POPMUPOBAHUMN NPOCTPAHCTBEHHOM CTPYKTYPEI ITOMMYJISAIIHH.
OCHOBHBIE MOKA3aTENN IMOIYJIAUMU: YUCIECHHOCTh, IUIOTHOCTh, BO3pacTHAA U
MOJIOBASA CTPYKTypa, pOKIAAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTB,
MUTPAIAL.

DKOJIOTUUECKAsA CTPyKrypa momymanuu. OneHka 4YUCACHHOCTH MOMYJIALNH.
Jlunamuka momynAnun 1 €€ perymanusa. buoTHuecKuid mOTEHIUAN MTOMYJIAIIAH.
MopemipoBanue OUHAMMKHA NOOOyIANUA. KpuBEIE poCTa UYUCIEHHOCTH
nonyJiiuui. KpuBeie BeIKUBAHUA. PErynsaiusa 4uCIEHHOCTH MOMYJIALAN: POJIb
(paKTOPOB, 3ABUCANIMX W HE 3aBUCANIUX OT IUIOTHOCTH. OJKOJOTHYECKHE
cTpareruu BUIOB (1- u K-crparerunm).

[Tonarue 00 »skomormueckon Hume Buaa. MecrooOuranme. Muoromepnas
Monaens Skonornueckon Humm .M. Xaruuncona. Pazmepsr 5k0I0ruaeckou
Humu. [loTennnansuas 1 peaTn30BaHHAS HUIIN.

Bung kak cucrema nomynAnud. Apeansl BUAOB. BHIOEI M HUX KU3HEHHBIE
CTpAaTeruv.  3aKOHOMEPHOCTH  MOBENEHUA W MUTPAlMN  KUBOTHBIX.

buosornueckne wHBa3zHKA IV CEPOIHBIX BHOOB

7.4

CoobmiectBa opranm3MoB. buonenoz u ero crpykrypa. CBsa3u MexOy
opranu3MamMu B OHOIleHO3€. JKOCHCTEMA KAk OTKpeITas cucrema (A.J[x.
Tencnu). OynkumnoHanEHEIE OJIOKH OPraHU3MOB B HKOCHCTEME: ITPOIYIIEHTEIL,
KOHCYMEHTHI, PEAYIEHTHL. | poduueckue ypoBHH. Ipoduueckue nem u Ceru.
Abuotnueckue OokH skocucreM. [10uBel 1 unbl BIOkOEUCTEMAX ' KpyroBopoT

BCIICCTB U IMMOTOK SHEPTHH B SKOCHCTEME!




OCHOBHEIE TTOKA3aTENN SKOCUCTEMEI. bruoMacca u mpoayKuusa. JKOJIOTHIECKUE
OUPaMHIBL YUCENT, OMOMACCHL U SHEPTHUH.

Hanpariennsie 3akOHOMEPHBIE CMEHEI COO0MIECTB — CyKueccuu. llepBuunsie u
BTOPUYHBEIE CYKIECCHM W WX IPUYMHEL. AHTPOIOTEHHBIE BO3IEUCTBHA HA
cykueccun.  Kmimakcnoe  coobmiecrBo.  buopasznooOpazne wu  momHOTA
KPYrOBOPOTA BEMIECTB — OCHOBA YCTOMYMBOCTH COOOMIECTB.

[Ipupoaneie 5KOCHCTEMEI. AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCHCTEMA.
Arponenos. Pazmiuns Mex a1y aHTPOIIOT €HHEIMH K MPUPO THEIMU KO CUCTEMAMH.
Ypboskocucremsl. OCHOBHBIE KOMIIOHEHTH ypOoskocucTem. l'opoackas ¢uopa
n (payna. CumanTpommzamus ropoackoil (¢ayHel. buonormueckoe u
X03sUCTBEHHOE 3HAUYCHUE ArPOSKOCUCTEM M ypOOsIKOCHCTEM. 3AKOHOMEPHOCTH
(OopMHUPOBAHNA OCHOBHBIX B3aMMOJENCTBUN OPraHU3MOB B 9KOCHUCTEMAX.
[lepenoc sHeprum 1 BEMECTB MEKAY CMENKHBIMHM SKOCHCTEMAMH. Y CTOMYHUBOCTD
OpPraHu3MOB, HOMYIAIMI ¥ SKOCHCTEM B YCIOBHAX €CTECTBEHHBIX W

AHTPOIIOT€HHEIX BO3IEHCTBUU

7.5

buocdepa — oOmemmanerapuas 000m10uka 3emim, rA€ CYMIECTBYET WM
cymecTBoBaia xu3Hb. Yuenue B.WU. Bepmanckoro o Owmocgepe. Obmactu
ouocdepsr u e€ cocran. JKuBoe BenecTBo OMOC(hEPHL U €T0 (PYHKIINH.
3aKOHOMEPHOCTH CymiecTBOBaHUs Ouocdepsr. Ocobennoctu Omocdepsr Kak
rno0ansHOM  SKOCHUCTEMEBI.  J[mHammueckoe paBHOBecue B Ouocdepe.
KpyroBopoTel BemeCTB M OHOTCOXMMHUYECKME IUKILI (yriaepoaa, asoTa).
PurmuaHOCTE sSiIBIEHUI B Onochepe.

3oHasHOCTE Ouoc(epsl. [Tonsatue 0 buome. OCHOBHBIE OMOMBI CYIIM: TYHIIPA,
XBOWHBIE JIECA, CMEIIAHHBIE W IIMPOKOJIHUCTBEHHEIE JI€CA, CTEMH, CABAHHHEI,
NyCTBEIHM, TPOMMUYECKHE JIECA, BBICOKOTOpPhA. Kimmar, pacTUTENbHBEIM U
’KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa U (PYHKIMS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOrO MOTEHIHAIA U

OmocepHbIX PyHKINI

7.6

DKOJIOTUYECKNE KPU3UCH U UX MTPUUMHEL. Bo3nelncreue yenoreka Ha duocdepy.
3arpsA3sHeHue BO3OYIIHOM cpenpl. Oxpana BO3ayxad. 3arpA3HEHHUE BOIHOU CPEIEL.
Oxpana BOIHBIX pecypcoB. Pazpymienne nmoussl. OXpaHa mOUYBEHHEIX PECYPCOB.
M3menenne kmmmara.

AHTPOTIOTEHHOE BO3AECHCTBHE HA PACTUTENBHBIM W JKHUBOTHBIM MUp. OxpaHa
PacCTUTEIBHOrO U XUBOTHOTO MHpa. OCHOBHBEIE NPUHINAILI OXPAHEL IIPUPOIEL.
Kpacusie kuuru. Oco0o oxpansemsie npupoansie tepputopun (OOIIT).

borannueckue Caabl H 300JIOTHYCCKHUC ITAPKH.




OCHOBHBIE HOPUHIMITEI YCTOMYUBOTO PAa3BUTHA YEIOBEUECTBA M IMPHUPOIHL.
PanjmonansHO€  OpPUPOAOMONB30BAHME M COXpAaHEHHE  OMOJIOTHUYECKOTO

pasznooOpaszus 3emmm

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOTI'O IMTPOLECCA
OBA3SATEJ/IBHBIE YUEBHBIE MATEPHUAJIBI JIJISI YUHEHUKA

METOJUYECKHUE MATEPUAJIBI JIVIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MUHTEPHET
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