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IHHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMsbl O OHOJIOTUN TEOPETUUYECKYIO OCHOBY JUISl ONIPEIEIICHUS MOIX0I0B K
bopMHpoBaHHIO colepxkaHUA ydeOHoro mpeamera «buosiorus» COCTaBMIIM:  KOHIENTYalbHbIE
nonoxeans @I'OC COO o B3auMoOOYyCIOBICHHOCTH II€NCH, COAEp)KaHUs, Pe3ylbTaTOB OOy4YCHUS U
TpeOOBaHUH K YPOBHIO IOATOTOBKM BBITYCKHUKOB, IMOJOXEHUS 00 OOIMX LEIsIX M NpUHLHKIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI cpelHero obmero obpasoBanusi B Poccuiickoit
®enepanun, a TaKxKe MOJI0XKEHUA O crienupuke OMOJI0ruM, €€ 3HaueHUH B MO3HAHUM KUBOM MPUPOIBI U
o0ecriedyeHnr CyIIeCTBOBaHMA dYenoBedeckoro oOmiectBa. CoriacHO Ha3BaHHBIM — IOJIOKEHUSM,
OIpe/ieJIeHbl OCHOBHBIE (DYHKIIMH MTPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

IIporpamma mo Ouonoruu Ja€r mpeAcTaBI€HUE O ILensaX, o0 oOmed crpateruu oOyuyeHwus,
BOCIIUTAHMSI M PAa3BUTUSL OOydYarOUIMXCs cpeacTBamu ydeOHoro mpenmera «buomorusy», ompenenser
00s13aTeNIbHOE TNPEAMETHOE COJEp’KaHHe, €ro CTPYKTypy, paclpeieieHHe [0 pasfeilaM U TeMmaMm,
PEKOMEHAYEMYIO TOCIIEAOBATEILHOCTh M3YUEHHUs] yuyeOHOro Mmarepuaja ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKM 00pa30BaTeNbHOIO IpoLecca, BO3PACTHBIX OCOOEHHOCTEMN
00yJaronmxcs.

B mporpamme mo OMONOrMH TaKXe YYMTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM M TPEJAMETHBIM pe3yibTaTaM 00y4eHHs B ()OPMHPOBAHUU OCHOBHBIX BHJOB Y4E€OHO-
[IO3HABATENbHOM  J1eATebHOCTH/Y4eOHbIX JIEHCTBHM OOydYalOHIIMXCS 1O OCBOCHHMIO COJAEp)KaHUs
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamve mno Owonorumm (10-11 xiaccel, 0a30BbIii ypOBEHb) pealu30BaH IPUHIUI
MIPEEMCTBEHHOCTH B U3YUYEHUH OMOJIOTHH, Ojlaroiaps 4eMy B HEH NMPOCMATpPUBACTCS HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYUYHOIO MHUPOBO33PEHMS, IEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEACTABICHUH O 30pOBOM 00pasze XHU3HU U
Oepe’KHbIM OTHOIIEHHWEM K OKpyXkarolied mnpuponHoi cpene. [lostomy Hapsgy ¢ u3ydyeHUEM
00IIEONOIOTHYECKIX TEOPUH, a TaK)Ke 3HAHWN O CTPOCHUH JKUBBIX CHCTEM PA3HOTO PaHTa W CYITHOCTH
OCHOBHBIX IPOTEKAIOIMIMX B HHUX IMPOLECCOB B IMporpamMme IO OWOJIOTUH YJEeNEeHO BHHUMaHHE
MCTIOJIF30BAHUIO TTOYYEHHBIX 3HAHUI B TTOBCEAHEBHOM XKU3HU UIS PEUICHUS MPUKIIAIHBIX 3a/1a4, B TOM
yuciae:  NpOQUIAKTUKM  HACIEACTBEHHBIX  3a00JIeBaHMM  4elloBeKa,  MEIUKO-TEHETHYECKOTo
KOHCYJbTUPOBaHUS, OOOCHOBAHMSI DKOJIOTMYECKH L€J1eco00pa3HOro TMOBENEHUS B OKpYy)Karolien
IPUPOJHOM Cpefie, aHAINM3a BIUSHUS X031HCTBEHHOM EATEIbHOCTH YEJI0BEKAa Ha COCTOSIHUE MPHPOTHBIX
Y MICKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHE BHUMAHHSA K MPUKJIAIHON HANIPABICHHOCTH YyU4eOHOTO MpeaMeTa
«buonorus» NPOTUKTOBAHO HEOOXOAUMOCTBIO 00€CHeueHUs] YCIOBUM [UId pelIeHUus OJHOW W3
aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHusi, KOTOpas mpeAronaraetT GopMupoBaHue y
o0yJaroImuxcs CIIOCOOHOCTH  aJalTUPOBaTbCs K HW3MEHEHHUAM JUHAMUYHO  Pa3BHBAIOLIETOCH
COBPEMEHHOT'0 MUpa.

buonorus Ha ypoBHE cpeaHero o0uiero oopa3zoBaHus 3aHUMaeT BaxxHoe Mecto. OHa o0ecrieunBaeT
dbopMupoBaHHe y OO0yUYaIOMIMXCA TPEICTABICHUNA O HAyYHOW KapTHHE MHUpa, pacuupsieT u oboOiaer
3HaHUS O >KMBOM Mpupoje, €€ OTIMYMTENbHBIX NMPHU3HAKaX — YPOBHEBOW OpraHU3allMd M 3BOJIOLMNH,
CO3/1aéT YCIIOBUSL [UISl: TIO3HAHUS 3aKOHOB JKMBOM MpHUPOAbI, (OPMUPOBAHUSA (YHKIIMOHATHHON
IPaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W 0Oe30macHoro obpa3a KH3HH, SKOJIOIMYECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bosbiioe 3HaueHne OUOJIOTUS UMEET TaKXKe JUIsS pellieHHs] BOCHUTATENbHBIX U Pa3BUBAIONIUX 331a4
cpemHero o6Omiero oOpa3oBaHus, colanu3anuu oOydaronuxcs. M3ydenuwe Omoyioruu oOecreYnBaeT
yCI0BUA Ui (OPMHUPOBAHUS MHTEIUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U MH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpPBI, CIIOCOOCTBYET MHTErpaliiii OMOJIOTHYECKUX 3HAHWUN C TPEICTABICHUSIMU W3
APYTUX Yy4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKU, XUMHUH U reorpaduu. HazBaHHbIE MOJOKEHUS O
IpelHa3HauYeHUN y4eOHOro mpenMera «buooOrus» COCTaBUIM OCHOBY JJIsi ONPENENICHUs IMOAXO0JI0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €0 CO/IEPKaHMsI, IPEJCTABICHHOT0 B IpOrpaMMe o OHOJIOTHH.



OTt60p comepxkanus yaueOHOTO mpeamera «buonorusy» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C TTO3HIIHIA
KYJIbTYPOCOOOPa3HOr0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM OOydYaromuecs JOKHbBI OCBOUThH 3HAHUS U
YMEHUS, 3HaYUMble i (OpMHUpOBaHUS OOLIeH KyJIbTYpbI, OINpPEICINSAIONINE aJeKBATHOE IOBEACHUE
YeJloBeKa B OKPYXKaroIlel IpUpoIHOM cpelie, BOCTPEOOBAHHbIE B MOBCEAHEBHOM KU3HU U MPAKTUYECKON
nesrenbHOCTH. Ocob0oe MECTO B STOW CHCTEME 3HAHUU 3aHMMAIOT 3JEMEHTHI COAEP)KaHUs, KOTOpbIE
CIIy>)KaT OCHOBOHM it (hOpMUPOBaHMSI MPEACTABICHUN O COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHE
MHUpa M IEHHOCTHBIX OpPHUEHTALMAX JHUYHOCTH, CIIOCOOCTBYIOIIMX TyMaHH3aIllMH OHOIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHHE COAEPKaHUS yUeOHOTO MaTepuasia B porpaMme Mo OMOJIOTHH OCYIIECTBIICHO
C y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENIbHBIX OCOOEHHOCTSX >KUBOM MPHUPOABI, O €&
YPOBHEBOH OpraHu3aliil M 3BOJIONMHU. B COOTBETCTBHM C 3TUM B CTPYKType Yy4eOHOro mpenmera
«buosorus» BeIIENEHBI CIEAYIONINE Co/lepKaTenbHble TUHUM: «bruonorus kak Hayka. MeTo bl Hay4HOTO
no3HaHus», «Kierka kak Ouojormyeckas cucremay», «OpraHuzM Kak OHOJOTHYECKas CHCTEMay,
«Cucrema U MHOrooOpa3ue OpPraHu4yeckoro Mupa», «IBOJIOLMS KUBOH MPHUPOABD, «IKOCHCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
00yJaroImUMUCs 3HAHUSAMH O CTPYKTYPHO-(YHKINOHAIBHON OpraHU3aIMH KUBBIX CUCTEM Pa3HOTO PaHTa
U IpuoOpeTeHre YMEHHUI HCIONb30BaTh STU 3HAHUS JJIS TPAMOTHBIX JACMCTBUI B OTHOIIEHUU OOBEKTOB
KUBOH TPUPOJIBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxkenne 1enu u3ydeHuss ydeOHoro nmpenmera «buonorusi» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/au:

OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMBbl 3HAHUN O OHOJOrMYECKHUX TEOPHUSIX, YYCHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBWIIAX, CIYXallUX OCHOBOM JuIsl (DOPMHUPOBAHMSI HPEJCTABICHUN O
€CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAay4YHOTO MO3HAHUS, CTPOCHHM, MHOTOOOpa3uu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPTaHMU3ALMH, BBIJAIOIINXCS OTKPBITUSX M COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTUH;

¢dbopMupoBaHue y OOy4arolmMXCs I[O3HABAaTENbHBIX, WHTEIJIEKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B mpoliecce aHaiu3a JaHHBIX O MyTAX pa3BUTHS B OMOJOIMH HayYHBIX B3IVIAJOB, UIEH U
MOJIXOJIOB K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy oOydaroummxcsi oOmeld KynbTyphl, (DYHKIIMOHAIBHOM TI'PaMOTHOCTH, pa3BUTHE
YMEHUH OOBSICHATH M OICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA KUBOM MPUPOJIEI HA OCHOBAHWY 3HAHUN U
OTIBITA, MTOJIYYEHHBIX MIPU U3YUEHUH OHOJIOTUY;

(¢bopMupoBaHHUE y 00yYarOIIMXCs YMEHMH WIUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX 3HAHUN B
MPAKTUYECKONH JESITeNbHOCTH 4YEJOBEKa, pPAa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHHA U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJIOBEKOM JKUBOM  NPHUPOJBI,
HEO0OXOIMMOCTH OEpeXKHOr0 OTHOIIEHHUSI K HeH, COOJIOJEHUS 3TUYECKUX HOPM IpU MIPOBEICHHUU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HaHUE 1IEHHOCTH OMOJIOTMUECKUX 3HAHUN JIJISl TOBBILIEHUS YPOBHS 9KOJOTHYECKON KYIbTYpHI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TTOBCEHEBHOM YKU3HU JIJISI OIEHKH TOCIEACTBUN
CBOEH JIeATEIbHOCTU 10 OTHOIICHUIO K OKpY)Kalollel cpene, COOCTBEHHOMY 3710pOBbIO0, 00OCHOBAHUE U
coOmroienne Mep npodrIakTHKA 3a0071eBaHUH.

B cucreme cpeanero oOmero oOpa3oBaHusi y4eOHbIH mnpeamer «buosorusy», uzydaemblii Ha
0a30BOM ypOBHE, ABJIAETCS 0043aTENbHBIM YU€OHBIM MTPEIMETOM.

Jlnst u3yueHust OMoaoruu Ha 6a30BOM YPOBHE CPEIHEro 001Iero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 gaca (1 gac B Hepenmo), B 11 knmacce — 34 ywaca (1 yac B Hegenmo).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJOTMM C OOILIECTBEHHBIMH, TEXHUYECKUMH U JIPYTHUMHU
€CTECTBEHHBIMH HayKaMu, GHiIocopHeit, STUKOH, SCTETUKOM 1 ipaBoM. Pons Ouonorun B hopMupoBaHuu
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTUIECKIX HAYK.

MeToapl MO3HAHUSA SKUBOM MpHUPOAbl (HAOIIOJEHHE, SKCIEPUMEHT, ONUCaHHe, H3MEpPEHUE,
KJaccuuKalus, MoJIeTUPOBaHKEe, CTaTUCTUYECKass 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW PUPOJIBI».

JlabGopaTopHble H MpaKkTH4YecKne padoThbi:

[IpaxTuueckast pabora Ne 1. «/cnosnb30BaHue pa3aIU4HbIX METOAOB IPU U3YYEHUU OMOJIOTUYECKUX
O0OBEKTOBY.

Tema 2. ’KuBble cucTEeMbI M X OPraHU3aI U,

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Oumonoruu. OTIHYMe >KUBBIX CHUCTEM OT
HEOPraHWY€eCKON IPUPOJIBI.

CpoiicTBa OmocucTeM M MX pa3HOOOpasue. YPOBHU OpraHM3alMyd OWOCHCTEM: MOJIEKYJISPHBIH,

KJICTOYHBIIA, TKaHEBBIH, OpraHU3MEHHBbIH, HOMYJISIITUOHHO-BUIOBOHA, 9KOCHUCTEMHBIH
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY KU3HUY, «YPOBHHU OpraHU3alluy >KUBOM IIPUPOIBD.

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUHN COCTaB KIETKA. XMMHUYECKHE dJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Boga u
MUHEpAJIbHBIE BELIECTBA.

@OyHKIIUY BOABI 1 MUHEpAJIbHBIX BeIeCTB B KieTke. [logaepxanue ocMoTrueckoro 6anaHca.

benku. CocraB u cTpoeHHe OelKOB. AMHHOKHUCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMBIE AMHHOKHCIOTHI. AMUWHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOW MOJEKYIIbI
(nepBuYHasi, BTOpUYHAs, TPETUYHAs M 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE CBOICTBA OEJIKOB.
buonornyeckue pyHKINN OEIKOB.

depMeHThI — Onosoruyeckue karaausaropbsl. CTpoeHue ¢pepMeHTa: akTUBHBIHN LIEHTp, CyOcTpaTHas
cnenudpuuHocTs. Kodpepmentsl. Butamunsl. OTnndus epMeHTOB OT HEOPraHUYECKUX KaTaaInu3aTOpPOB.

VYrieBoibl: MOHOCaXapuIasl (TITFOKO3a, pru003a U Ie30KCUpr003a), Iucaxapuibl (caxaposa, JaKTo3a)
U ToJMcaxapuibl (Kpaxmal, IIMKOTeH, 11eJUTi0J1032a). buonornyeckue GyHKIIMU yriIeBOJIOB.

Junuapl: TpuraMuepuasl, (ocoaunuasl, crepounsl. 'uapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIEBOJIOB, OENKOB M JIMIHMJIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunoseie kucnortel: JJHK u PHK. Hyxieotuabl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u Gpynkiun JTHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u pyHKuuu.

Huronorusa — Hayka o kierke. Kierounast Teopusi — npumep B3auMoOJAEWCTBUS HaeH U (AKTOB B
Hay4YHOM IMO3HAaHUHU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kak nemoctHas jkuBas cucrema. OOIMe NpPU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
memOpana, monekynsl JJHK kak reHeTuueckuit anmapar, cucTeMa CHHTe3a OeJKa.



Tuner  knerok:  sykapuoTHueckas M mpokapuorudeckas.  OCOOEHHOCTH  CTPOEHHUs
npokapuoTuyeckor kietku. Kierounas creHka Oakrtepuil. CTpoeHHE SYKapHOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKHU.

IloBepXHOCTHBIE CTPYKTYpbhl KIETOK — KJIETOYHas CTEHKA, IJIMKOKAIMKC, WX (QYHKLHUU.
ITna3marudeckas MeMOpaHa, e€ cBoiicTBa U ¢pyHkuuu. [{utornasma u e€ opranouasl. OHOMEMOpaHHbIE
opraHouasl kierku: OIIC, anmapat T'onpmku, nnzocomsl. IlonyaBTOHOMHBIE OpraHOWIBl KIIETKU:
MUTOXOHAPHH, TtacTuabl. [Ipoucxoxaenne MUTOXoHApHi 1 miaactua. Buasl mnactua. HememOpanubie
OpPraHOMJbl KIJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, KXIYTHKU. DyHKIUH
OpPraHoOUZOB KIETKU. BkirtoueHus.

Snpo — perynaropHbslid meHTp KieTku. CTpoeHue sjpa: saepHas o000JI0YKa, Kapuoruiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopt BelecTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Unelinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHX JIEMEHTOB B HEXHMBOW Ipupoze», «PacrpeneneHue
XMMHMYECKHX 3JIEMEHTOB B KUBOU IIPUPOIEH.

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XUMHYECKUX 3JIEMEHTOBY», «CTpOEeHUE MOJIEKYJIIbI
BOJbI», «buocuHTe3 Oenkay, «CTpoeHne Monekynbl Oenkay, «Ctpoenue Qepmenrta», «HykienHOBbIE
kucinotel. JJTHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHHE DPACTUTENBHOM KIETKW», «CTpOEHHE IPOKAPUOTHYECKON KIIETKN»,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIumuasn».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, 000pyJ0BaHUE ISl IPOBEACHHUS HAOIIOIEHUH, N3MEPEHHIA,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTE€pHUaTbHBIX KIETOK.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlaGoparopHas padora Ne 1. «M3ydyeHune kaTanauTH4EeCKOW aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMuJIa3bl WIM KaTaaas3bl)y.

JIaGoparopHas pabota Ne 2. «M3yueHune cTpoeHUsI KJIETOK pacTEeHHM, )KUBOTHBIX U OakTepuil mox
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BellecTB, WIM MeTabonu3M. AcCUMWIALUA (IUIACTUYECKUH OOMEH) M JTUCCUMMIISILINA
(oHepreTuyeckuii 0OMEH) — JIBe CTOPOHBI €MHOr0 Ipolecca MeTaboau3ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU MEeTa0oIM3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpodHbIid. Posib hepMeHTOB B 0OMEHE BEILECTB U
MIPEBPALCHUH SHEPTUU B KIIETKE.

dotocunTe3. CBeroBast 1 TeMHOBas (a3zbl GpoTocuHTe3a. Peakiun gorocunTesa. DPpPekTuBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A JUIS )KU3HU Ha 3emuie. BiusiHue ycroBuil cpeasl Ha GOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIINe OakTepun. 3HaYeHNUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTnyecknii oOMeH B KieTKe. PacriensieHue BEIIeCTB, BbIIEICHHE M aKKyMYJIHUpOBaHHE
SHEpPIUu B KIIETKE. DTarbl sHepreTndeckoro ooMena. ['mukonus. bpoxenue u ero Buabl. Kucinopognoe
OKHUCJIEHHWE, WU KJIeTouyHoe JbixaHue. OxuciautenbHoe QochopunupoBanue. IPGHEKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

Peaknun matpuyHoro cunresa. 'enermueckas mHpopmanus u JAHK. Peanuzauus reneruueckoi
uHpopMmanuu B kieTke. ['eneTnueckuit koa u ero cpoiicra. TpaHckpunius — MaTpuuHbiil cuate3 PHK.



Tpancnauus — 6uocuHTe3 Oenka. Jrtanbl TpaHCsIuu. KomupoBanue amMmuHOKHCIOT. Ponb pubocoMm B
O6uocuHTe3e Oenka.

Hexnerounsie Qopmbl xu3Hu — BHUpychl. Mcropusi otkpbitus BupycoB (. V. MBaHOBCcKmMiA).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO 1IMKJIa BUpYcoB. bakrepuodaru. bone3nu pacteHuid, )KUBOTHBIX U
YeJIOBEKa, BhI3bIBaeMbIe BUpycamu. Bupyc ummynozaedunura denoseka (BUY) — Bo3oyaurens CIIN da.
OOparHasi TpaHCKpUIIIMS, peBepTa3a W HHTErpasa. lIpodunakTuka pacrnpoCTpaHEHHS BHPYCHBIX
3a00JIeBaHUN.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunel muTaHus», «Metabonu3am», «MUTOXOHIPHSY, «DHEPreTHUCCKHIA
obmen», «Xnoporutacty, «@otocunres», «Ctpoenne JJHK», «CtpoeHne u (HyHKIMOHMPOBAHUE TEHAY,
«Cunte3 Oenkay, «['eHeTHYecKuid Koa», «Bupyce», «bakrepuodarn», «CTpoeHHE W KU3HCHHBIA ITHKJI
Bupyca CIIN/1a, 6akrepuodaray, «Pemnukanus JJHK».

Ob6opynoBanue: moaenu-antuukamuu «Yasoenue JIHK u tpanckpunuwmsy, «buocunrtes Oenkay,
«CtpoeHue KiIeTkn», Mozeinb cTpykTypbl JJHK.

Tema 5. PasMHOKeHHEe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslii 11K, WK )KU3HEHHBIN LUK kieTku. MHTepdasza u mutos. [Ipoueccel, mporekaroriue
B nHTepPaze. Pemmukamus — peakuus marpuanoro cuareza JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Ha0op — KapHOTHIL. [IUIIONIHBIN M TalUIONIHBIA XpOMOCOMHBIE HA0OpBI. XpoMaTuabl. Llurtomornaeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIbHOT'O PA3BUTHUSI OPraHU3MOB.

Henenne knerku — murto3. Cragum muto3a. Ilpouecchl, mpoucxoisuime Ha pa3HbIX CTAIUAX
MHTO33a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudesnpb KIETKH — alomnTo3.

@®opMbl pa3MHOKEHHMsl OpPraHu3MoOB: Oecrojoe U mojioBoe. Buapl 0ecnojoro pasMHOXKEHHUS:
JieleHue HaJBOe, TIOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHe, BEreTaTUBHOE
pa3MHO)KeHHE. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS CEJICKIIMH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metioz. Craguu meito3a. I[Iponeccel, mpoucxoasiue Ha craausx mero3a. [loBenenne xpomocom B
Mmerose. Kpoccunrosep. buonornuecknii CMpICI M 3Ha4€HUE Meio3a.

'amerorenes — mporecc oOpa3oBaHMsI TOJOBBIX KIETOK Yy >KMBOTHBIX. [lonoBble jkene3bl:
CEMEHHUKH U SsudHuKU. OOpa3oBaHne U Pa3BUTHE MOJIOBBIX KJIETOK — TaMET (CIIepMaTo30u/I, SIHIEKIIeTKA)
— cmnepmaroreHe3 M oBoreHe3. (OcCOOEHHOCTH CTpPOEHMsI SHWLEKIETOK U  CIIEPMAaTO30UIOB.
Omnonorsopenue. [laprenorenes.

WnnuBuayanbHoe pa3BUTHE (OHTOreHE3). OMOpPHOHANBHOE pa3BUTHE (AMOpHOTeHe3). OTaribl
SMOpPUOHAILHOTO pa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJslus, OPraHOTEHE3.
[ToctomMOpuoHanbHOE pa3BuUTHE. THUMNBI  MOCTIMOPHOHATHHOTO  Pa3BUTHSI: MPsIMOE,  HEMpsMoe
(mmunHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (DAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct m paszButue pacreHuil. OHTOT€HE3 IIBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHH, CTaIuH
pa3BUTHSL.

JdemoHcTpanum:

Tabmuuber u cxembl: «DoOpMbl pa3sMHOKEHUS OPTraHU3MOBY», «J[BOWHOE OIUIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHHil», «BererarnBHOe pa3MHOXKEHUE pacTeHUi», «JleneHne KIEeTKH OakTepuii»,
«CTpoeHHe MONOBBIX KIETOK», «CTpoeHne XpoMocombl», «Knerounslii nukny, «Pemnmukanus JIHK»,
«Muro3zy, «Meito3y, «IIpsimoe u Henpsimoe pa3BUTUEY», «]'aMeTOreHe3 y MIEKOMUTAIOMINX U YETIOBEKAY,
«OCHOBHBIE CTaIUN OHTOTEHE3a.



O6opynoBaHue:  MHKPOCKON,  MHKporpernapaTbl  «CrnepMaTro3ouabl  MIJIEKOMUTAIOLIETO»,
«Sliflnexnerka MiekonuTawoomero», «KapuokuHes B KIETKax KOpellka JyKa», MarHUTHas MOZEIb-
anmuakanus «Jlenenue kierkm», moaens JIHK, monens Merada3HOl XpOMOCOMBEI.

JlabopaTropHble U NpaKTHYecKue padoThbl:

JlaboparopHas pabota Ne 3. «HabmroneHrne MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernaparax».

Jlaboparopnass pabora No 4. «l3ydeHue CTpOCHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amgaun reHeTukH. VMcropust pa3BUTHA reHETUKH. Poib mUTOIOTHH M 3MOPHOJIOTHU B
CTaHOBJICHUHM TEHETHKH. BKian poccHilCKMX M 3apyOeXHbBIX YYEHBIX B pa3BUTHE T'€HETHUKU. MeTobl
TeHETUKH  (TUOPUIOIOTUYECKUH, IUTONCHETUYECKUH, MOJIEKYIsIpHO-TeHeTu4yeckuii). OCHOBHBIE
TreHETUYEeCKUE NOHATHUS. [ 'eHeThuueckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.

3aKOHOMEPHOCTH Hacje[0BaHUs MPHU3HAKOB, ycraHoBieHHble [. Mennenem. MonorubpunHoe
CKpeuIBaHue. 3aKOH €JHHO00pa3us TMOPUIOB MEpBOTO MoKojeHus. [IpaBuino noMuHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loHOE U HENMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpenMBanye. 3aKOH HE3aBUCHMOTO HAClIeI0OBaHUs MpU3HaKoB. L{uTorenernueckue
OCHOBBI  JUTHOPHIAHOTO  CKpelIMBaHUs.  AHaIM3Upylollee  CKpemuBanue.  Vcmonb3oBaHue
AHATM3UPYIOIIEr0 CKPEIIMBAHUS ISl ONPEIeNICHHsI TeHOTHITa 0CO0u.

CuerieHHOe HacnefoBaHue mnpu3HakoB. Pabora T. Moprana mo cuemnjeHHOMY HacjelI0BaHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas1 TEOPHS HACIIEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enernka mnona. XpoMOCOMHOE OmIpeleleHUe Moja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMmorameTHsbI€ M reTeporaMeTHbIE Opranu3Mbl. HacnenoBanne npu3HaKoB, CLHEIUIEHHBIX C TIOJIOM.

N3meHunBOoCTh. BHIbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacleICTBEeHHas. Ponb cpensl B
HEHACJIECTBEHHON U3MEHYHUBOCTH. Xapakrepucruka MOAU(UKAITMOHHOM U3MEHYHUBOCTH.
BaprnanmonHbI psin WM BapuanuoHHas KpuBad. Hopma peakuum npusnaka. KonudecTBeHHblE U
KayecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, MM TeHOTUIIMYECKAs, U3MEHYMBOCTh. KOMOMHAaTHBHAS N3MEHUNBOCTh. Meilo3 u
MIOJIOBOM MpOLlECC — OCHOBA KOMOWHATMBHOM W3MEHUMBOCTH. MyTalMoHHAas HW3MEHYUBOCTbD.
Knaccudpukanus wmyranuii: TE€HHblE, XPOMOCOMHBIE, TI'€HOMHble. YacToTa M NpPUYUHBI MYyTallMi.
MyrareHHsle (QakTopbl. 3aKOH TOMOJOIMYECKMX psAJ0B B HacleACTBeHHOM wu3MeHunBoctH H. W.
Basuiosa.

BresaepHas HaCIE€CTBEHHOCTh U U3MEHYHUBOCTD.

I'enetnka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHMKH  YEJIOBEKa:
TeHEAIOTUYECKUN, ONM3HELOBBIH, HMUTOr€HETHUECKUH, OMOXMMHYECKUI, MOJEKYISIPHO-TeHETUYECKUH.
CoBpeMEHHOE ONpEJECIICHUE TEHOTHIA: IOJHOTEHOMHOE CEKBEHMPOBAaHHE, T'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ momompio [11[P-ananmm3a. HacnencrBennslie 3a001eBaHMs YeI0BeKa: TeHHBIC 00JIC3HU, OOJIE3HHU C
HACJIEICTBEHHOW MpeApacloI0KEHHOCTbIO, XPOMOCOMHBIE Oosie3HH. CoMaThdyeckue M T'eHEepaTUBHBIE
mytanuu. CTBOJIOBBIE KJIETKU. [IpuHIMIIBI 3710poBOro 00pasa *KU3HH, AMArHOCTHKH, MPOQUIAKTUKU U
JIeYeHHs] TeHeTUYeCKUX Oose3Hel. Menuko-reHeTH4eckoe KOHCYIbTUPOBaHWEe. 3HAaUeHUEe MeIUIIUHCKON
TeHETHUKH B NPEJIOTBPAILIEHUH U JICYEHUN T€HETUYECKUX 3a00JIeBaHN YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsl: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumogeen-PecoBckui,
H. U. BaBuios.



Tabmuuel 1 cxembl: «MOHOTMOPUIHOE CKPEUIMBAHUE U €r0 IIUTOT€HETHYECKas OCHOBa», «3aKOH
pacuieryieHuss M ero IMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurudpunHoe
cKpeuBanuey, «L{uromornueckne 0CHOBBI AUTHOPUIHOTO CKpeIUBaHus», «Meilo3», «B3anmonencTeue
QJJICNIBHBIX T€HOBY», «['€HeTHMYecKHe KapThl pAacTEHUH, XUBOTHBIX M 4YeJIOBeKa», «l'eHeTwka momay,
«3aKOHOMEPHOCTH HAaCJIEJOBAHMs, CLEIUIEHHOIO C MOJI0M», «KapnoTumbl 4YenoBeKa M KHBOTHBIX»,
«Bugsl  m3menuuBoctH», «MoaudukanuoHHas HW3MEHUMBOCTHY», «HacnemoBanue pesyc-gpakropay,
«I['eneruka rpynm Kposw», «MyTallMOHHAs U3MEHYUBOCTbY.

OOGopynoBanue:  Mojenu-anmiaukanuu — «MoHoruOpugHoe — ckpeuiuBaHue»,  «HemonHoe
JOMUHHMpOBaHue», «JlurubpunHoe ckpeuuBaHue», «llepekpéct XpoMocoM», MHMKpPOCKOI U
MuKpornpemnapar «/po3zodunay (Hopma, myTanuu GOpMbI KPBUIbEB U OKPACKH Tena), repOapuii «I opox
IIOCEBHON».

JlabGoparopHble H NpaKkTHYecKue padoThbl:

JlaGoparopHast pabora Ne 5. «lM3yueHue pe3ysibTaTOB MOHOTHOPHIHOTO W JUTHOPUAHOTO
CKpeUIMBaHUs y AP030(HIIBl Ha TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuass pabora Ne 6. «M3yueHue MOAU(DHUKAIIMOHHON W3MEHYMBOCTH, ITOCTPOCHHE
BapHAaLMOHHOTO PsJla U BAPUALIMOHHON KPUBOW».

JIaGoparopHas pabota Ne 7. «AHanu3 MyTtauuil y Apo30(uibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue U aHaIu3 POAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa U Ipolecc. 3apoKIeHUE celeKunu U nomectukanus. Yuenue H. M. BaBunosa
O IEHTpax MPOUCXOXKICHUS U MHOrooOpa3us KyJbTYpHBIX pacTeHuil. LIeHTpbsl npoucxoxIeHUs
JOMalIHUX XKUBOTHBIX. COpT, IOpPOJIa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MacCcoBBI U HHIUBUAYAIbHBIA OTOOPHI B CEJIEKIIMUA PACTEHUN U
KHUBOTHBIX. OIleHKa 3KcTephepa. BIM3KOpOACTBEHHOE CKpellMBaHUE — HHOpUAMHT. Ywucras JIUHUA.
CkpemuBanue 4McThIX JUHUU. ['ereposuc, mnm rubpuaHas cuna. HepojacTBeHHOE CKpeluBaHHE —
ayropununr. OtnanéHHas ruOpuauzanus U e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJydyeHUe
MOJIUTLION0B. JloCTHKEHMSI CeeKIIMU pacTEeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorust Kak oOTpacib TNPOM3BOACTBA. [€HHas WHXKEHepus. OTamnbl CO3LAHMS
pexomOuHanTHOW JIHK u TpaHcreHHbix opranu3moB. Kierounas umkeHepus. KierouHble KyIbTyphl.
MUuKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHuid. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTUYECKHE U 3THUYeckue mnpodiembl. MO — renermdecku
MOJU(UIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmuipl 1 cxembl: kapTa «LleHTpBI MPOMCXOXKAECHNUS U MHOr000pasus KyJIbTYPHBIX PACTEHUI»,
«[Topospl mOMaIIHUX JKUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHMil», «OTaanéHHas TuOpUAM3aALUI»,
«Pabotel akagemuka M. @. UBanoBa», «llomuminonaus», «OO0beKkTHl OnoTexHONOTUN», «KietouHble
KYJbTYpbI M KJIOHUPOBaHHE», «KOHCTpyHpOBaHNE U MIEPEHOC TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOI0B M KOPHEIUIOAOB JAUKUX (OPM M KYJIbTYPHBIX COPTOB PacTEHH,
repbapuii «CenbCKoX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Okckypcusi «OCHOBHBIE METOJbl W JOCTH)KEHHS CENEeKIMM pacTeHMM W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIA YUaCTOK, B TEIJIMYHOE XO3SHCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA UITH HAYYHOT'O LIEHTPA)».
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Tema 1. DBosrOonMOHHAs OHOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHUS 3BOJIOLMOHHON TEOPHUU. DBOJIIOIMOHHAS TEOpPHUs U €€ MECTO B
Ouosnorun. BnusiHue 3BOIIONMOHHON TEOPHH HA pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CunerenbcTBa »Bostonuu. llaneoHTonornueckue: MOCAeAOBAaTENbHOCTh TMOSBICHUS BHUIOB B
MAJICOHTOJIOTHYECKOH JIETONUCH, TiepexoaHbie (opmbl. buoreorpaduyeckue: cxoacTBO U pasnuuue GayH
1 (JIOp MaTEpPUKOB U OCTPOBOB.

DOMOpHONIOTHYecKHe: CXOJACTBA M pa3iuuus HMOPHUOHOB pPa3HBIX BHUAOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIe, PYAUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonexkyasipHO-OMOXMMUYECKHEe:  CXOACTBO  MEXaHM3MOB  HACIEACTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. Jlapuna. Ilpenmnochliku BO3HMKHOBEHMS JapBUHU3MA. JIBHoKylue
CHJIBI SBONIONUH BUAOB 1O JlapBuHY (M30BITOYHOE PA3MHOKEHHE MPH OTPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas 3MEHIUBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosonnn (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

Muxkpososnrorus. [Tomynsius kak eTuHUIAa BIIa U BOJIIOLUY.

JBuwxkymue cuibl ((QakTophl) 3BOJIOLMK BUAOB B Tpupoae. MyTaIMOHHBIM Ipolecc Hu
KOMOWHATHBHAS U3MEHUYMBOCTD. [lonysiroHHbIe BOJIHBI U ipeiid reHoB. M30suus 1 MUTpaIys.

EctectBeHHbIil 0TOOp — HanpaBisAoLUi pakTop 3BooLun. DOpMBbI €ECTECTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OPraHU3MOB KakK pe3yabTaT SBodrONUH. [Ipumepbl mpucrnocoOieHud y
Oopranu3mMoB. ApoMop(]o3bl U UINOA AN TAIIH.

Bun u Bunoobpazosanue. Kpurepuu Buna. OCHOBHBEIE POpPMBI BUI000pa30BaHUS: reorpaguaeckoe,
9KOJIOTMYECKOE.

Makpossomtoniust.  Popmbl  3BomonMH:  QuIeTHYecKas, JIUBEPreHTHas, KOHBEpreHTHas,
napaiensHas. HeoOpatumocTs 3BoMOLNN.

[IpoucxoxaeHne OT HecHnenUualIn3UpOBaHHBIX MpeakoB. IIporpeccupyromas crenuain3amms.
AnlanTuBHAs paauanus.

JdemoncTpanum:

IToptpersr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Miromnep, A. H. Ceseprios.

Tabmuipl 1 cxembl: «Pa3BUTHE OpPraHMYECKOTO MHpa Ha 3emie», «3apoJbllld MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl OopbOBl 3a cymiecTBoBaHHE», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue copToB  pacTeHuil», «MHorooOpasue mOpoJ  KHUBOTHBIX»,  «[lomymsum»,
«MyTanoHHass HM3MEHYUBOCTH», «Apomopdossl», «Wamoananrtauum», «OOmas aereHepanus,
«Bmwxymme cunbl sBomonuny, «Kapra-cxema mapmipyra myrtemectBus Y. JlapsunHay, «bopnba 3a
cymectBoBaHue», «lIpucnocoOneHHOCTs  OpraHu3MoBy, «l'eorpaduueckoe  BHIO000pa30BaHHE»,
«KOJIOTMYECKOE BUI000PA30BAHUEY.

O6opynoBaHHe: KOJJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPAacKH, HAOOp IUIOJOB U CEMSH,
kosutekuust «lIpuMepsl 3alUTHBIX MPHUCIIOCOOIEHUHM y JKUBOTHBIX», MoJenb «OCHOBHbIE HaIlpaBJICHUS
HBOJIIOLUMY, 00BEMHASA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta O3BOHOUHBIX).

buoreorpaguyeckas kapra mMupa, Koyekius «DopMbl COXpaHHOCTH HCKOIMAEMBIX >KUBOTHBIX H
pacteHuii», Mozaens anmumkanus —«llepekpéct XxpoMocom», BlaxHble mnpenapatbl «Pa3BuTue
HaceKkoMoroy, «Pa3BuTue JArymkuy, MUKporpenapaT «Jpo3oduna» (HopMa, MyTaiuu GopMbl KPBLIHEB
U OKpacKH Teja).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHUESCKOMY KPUTEPHIOY.
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JlabopaTtopHas pabora Ne 2. «Onucanue NMpuCIIOCOOJEHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBLHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble IPEICTABICHUS O 3apOKJICHUH KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMSI KU3HU Ha
3emiie: abMoreHe3 U MaHcnepMus. XUMHUYECKask SBOMIONMSA. AOHMOTeHHbIN CUHTE3 OpPraHMYeCKHUX BEIIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUUYECKOM 3Boonnu. HavanpHble 3Tamnsl
ouosornuyeckoii sBomouuu. Iunoreza PHK-mmpa. ®opmupoBanue MeMOpaHHBIX CTPYKTYyp |
BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble kineTkn M ux 3Boaonus. DopmMupoBaHHE OCHOBHBIX TPYIII
YKUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3pam u nepuojamM. Karapxei. Apxeiickas U mpoTepo30McKas Ipbl.
[Taneosolickass »pa u €€ TMEpPHOJbL: KEMOPHICKUH, OpPIOBUKCKHUN, CHIIYPUHUCKHA, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIMN, MEPMCKHIA.

Me3so30iickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, MEIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiIMMaTa M TEO0JOrMY4ecKux r1poieccoB. (OCHOBHBIE 3Tallbl  ABOJIIOLMU
PaCTUTENBHOTO M KHUBOTHOTO MUpPA. ApoMopdo3bl Yy pacTeHUN U KUBOTHBIX. [losiBieHHe, pacuBeT u
BBIMUpaAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUUA. OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpPraHHU3MOB.

OBOJIIOLIMS 4YeIOBEKa. AHTPOIOJOTUsl KaKk Hayka. Pa3BuTue NpeacTaBiIE€HUN O MPOUCXOXKICHUU
yenoBeka. Meroabl u3ydeHHs aHTpornoreHe3a. CxoacTBa M pa3iiMuvsl 4YEJIOBEKA U JKUBOTHBIX.
CucremaTHueckoe MO0JI0KEHUE YeI0BEeKa.

JBwxynme cuibl (hakTopsl) aHTpornoreneza. HacrieacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHUM TPYy/a, MBIILIJICHUE, pEUb.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTpaJonUTeKu, YenoBek ymenbli, YemoBek
npsaMoxo i, YenoBek HeaHaepTanbCKui, YenoBek pasyMHbId. HaxoOku HCKONMAeMBIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

Yenoseueckne packl. OCHOBHBIE OOJbIIME pachl: €BpoleoujHas (eBpas3uiickas), Herpo-
aBCTpaJOuIHas (9xBaTOpHANIbHASA), MOHTOJIOHMTHAS (a3maTcko-aMepHKaHCKas). Uepthl
MPUCIIOCOOJIEHHOCTH TPEACTaBUTENCH UEIOBEUECKUX pac K YCIOBUSM CyllecTBOBaHMs. EIMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JdemoncTpanum:

IToptpetsr: @. Peau, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. /{apsus.

Tabmuupl u cxembl: «Bo3HukHOBeHe CONHEUHON CHCTEMbI», «Pa3BUTHE OPraHHMYECKOTO MHUpPay,
«PacturenbHas kierka», «KuBoTtHas kieTka», «lIpokaprornyeckas kierka», «CoBpeMeHHas cHCTeMa
OpPraHUYEeCcKOro Mupay», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHS YeIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MECTa MaJCOHTOJOTMUYECKHUX HAXOJOK MPEIKOB COBPEMEHHOI'O YeJIOBEKay,
«/IpeBHenimue moamn», «JIpeBaue moan», «l[lepBeie cCOBpeMeHHbIE TIOAN», «HenoBeueckue pacoi.

Ob6opynosanue: Mynsku «IIpoucxoxaenue denoeka» (OIOCTBI aBCTpalONUTEKa, MUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMAaHbOHIIA), CICTIKH UIIN U300paKEHUsI KaMEHHBIX OPYIUil MepBOOBITHOTO YellOBEKa
(xaMHU-UOTIEpHI, pyOmIa, ckpebia), reoXpoHoorndeckas Tabmauia, KomieKus «DopMbl COXpaHHOCTH
HCKOIIA€MBIX )KHBOTHBIX M PACTEHUI.

JlaGoparopHble U MpaKkTUYecKue padoThbl:

[IpakTuueckass pabora Ne 1. «/3ydeHHe HCKOMAeMbIX OCTAaTKOB PACTEHMH W JKUBOTHBIX B
KOJUIEKLIUSX».

10



OKCKypcusi «DBOJIIOIUS  OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIM WIIH
KpaeBeaueCKU My3eil).

Tema 3. Opranu3Mbl U OKpY:Kalolas cpea.

Okosorusi Kak Hayka. 3ajaud M pasfesbl HKOJOTHMH. MeToIbl HKOJOTHMYECKUX HCCIIECIOBaHUI.
DKOJIOrH4eCcKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHNUs OPraHU3MOB: BOAHAs, HA36MHO-BO3IyIITHAS, IOYBEHHAs!, BHYTPUOPTaHU3MEHHAs.

Okonorudeckne  Qakropel. Kiaccupukammss  3Komorudeckux — (GakTopoB:  aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIE. J[efiCTBHE HKOJIOTHYECKUX (DAKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (GakTopbl: CBET, TeMIepaTypa, BilaxHOCTb. Poronepuoausm. I[Ipucrnocobienus
OpPTraHU3MOB K JIEHCTBHIO aONOTHYECKHX (paKTOPOB. BHoIoOrnueckne puTMel.

buotnueckue QaxTopsl. Buabl OMOTHUYECKMX B3aMMOACWUCTBUI: KOHKYPEHLUS, XWUIIHHYECTBO,
cumbuo3 u ero ¢Gopmsel. Ilapasutusm, koomepanusi, MyTyaau3M, KOMMEHCAJIM3M (KBapTHPaHCTBO,
HaxJeOHUYeCTBO). AMEHCalIu3M, HeHTpaiu3M. 3HadeHHe OMOTHMYECKUX B3aUMOJEHCTBUH  AJs
CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyisauuu. OCHOBHBIC TOKA3aTeNM MOMYISALUN: YUCICHHOCTD,
IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanus. JIMHaAMUKa YMCIEHHOCTU MOMYJISALUN U €&
peryJssius.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonbar, K. @. Pynse, J. I'ekkens.

Tabmuupl u cxemsl: kapra «IIpupogusle 30HbI 3eminy», «Cpeabl OOUTaHHS OPraHU3MOBY,
«Doronepuoausm», «llonmymsuuny», «3aKOHOMEPHOCTH POCTAa YHUCIECHHOCTH MOMYJISALUU HHQPY30pHU-
Tyenbkny, «[lumesbie nenm».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGopatopnas paGora Ne 3. «Mopdonoruyeckue 0coOEHHOCTH PACTEeHUH H3 Ppa3HbIX MeECT
OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas, HPOCTPaHCTBEHHas,
Tpouueckas (nuiesas). Buasi-noMuHaHThl. CBsI3U B OMOIIEHO3E.

Okosnorudeckue cuctembl (3kocucremsl). Ilonsatue 00 »sKkocucreMe U OHOTEOIEHO3E.
@DyHKIIMOHANbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOAYLEHTbI, KOHCYMEHTBI, peayleHThl. Kpyrosopot
BEIIECTB U TOTOK 3HEPruM B 3KocucrteMe. Tpoduyeckue (IHIeBble) YPOBHU 3KocucTeMbl. [luieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTeIN YKOCHUCTEMBI: OMOMacca, MPOAYKIUSI. DKOJIOTHIECKHE MTUPAMUJIbL:
MPOAYKITUH, YHCICHHOCTH, OMoMacchl. CBOMCTBA IKOCHUCTEM: YCTOWYHBOCTh, CAMOPETYJISIIHS, Pa3BUTHE.
Cyxkueccus.

[IpupoaHble  SKOCHCTEMBI. DKOCHUCTEMbI 03€p M peK. OKOCHUCTeMa XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  ATpodKocHcTeMbl.  YpOoskocucteMbl. buonornueckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢aktop ycroiumBocTH sKocucTeM. CoxpaHeHHE OHOJOTHMYECKOTO
pazHooOpa3us Ha 3emIie.

VYyenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl. JKusoe
BemiecTBO U ero ¢QyHkmuu. OcoOeHHOCTH Omocgepbl Kak M100anbHOM 3KocUCTeMBl. JlMHaMuYeckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.
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KpyroBopoTs! BemiecTB 1 OMOreOXMMHYECKHE LUKIIbI 3JIEMEHTOB (yriiepojia, a30Ta). 30HAJIbHOCTb
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBedectBO B Omocdepe 3emum. AHTpONOreHHbIe W3MEHEHHS B Ouocdepe. [mobaibHbIE
HKOJIOTMYECKUE TPOOIIEMBI.

CocymiectBoBaHMe MpUpoAbl M uernoBedyecTBa. CoxpaHeHue OHOpazHOOOpa3usi Kak OCHOBa
ycroitunBoctu  Omocepsl. OCHOBa palMOHAIBHOTO YIPaBICHHUS MPUPOJHBIMH pecypcaMH U HX
ucnoib3oBanue. JlocTkeHust OMOJIOTUU M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmuupsr u cxemsl: «llumessle nenm», «buoueHo3: coctaB W CTpyKTypa», «lIpuponHsie
coobmiectBay, «llemn mutanusy», «JKomorudeckas nupamuaa», «buocdepa u denoBex», «IKocucTema
HIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOro Jjecay, «buorneHo3 BomoéMay, «ATpOLEHO3»,
«[IpumepHbIE aHTPOIOTEHHbIE BO3JECHCTBUS Ha MPUPOAY», «BakHeillline HCTOYHUKU 3arpsa3HEHUS
BO3/yXa M TPYHTOBBIX BOJ», «llouBa — BaxkHelimas cocraBistomas ornochepbn», «DakTopsl Aerpaganun
nouBy», «llapHukoBeiii 3pdexT», «DaKkTopbl pPaIHMOAKTUBHOTO 3arpsisHeHust Omocheps», «OOmas
CTpyKTypa Ouocdepri», «PacmpocTpanenue xu3zHu B Ouochepe», «O30HOBBIA 3SKpaH Ouochepb»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3zora B Ipupoe.

O6opynoBanue: Mojenb-anmiukanus «Tunuunele OHOLEHO3BD», Tepbapuil «PacTUTENbHbIE
cooOmiecTBay, Koyutekuuu «buonenos», «Bpemurenn BaXHEWIINX CEIbCKOXO3SMCTBEHHBIX KYIBTYP»,
repOapuu M KOJUICKIIMM PACTEHUN M KUBOTHBIX, MPUHAJIEKAIINE K PAa3HBIM SKOJIOTHYECKUM TpyTMIam
onHoro Buna, Kpacuas kuura Poccuiickoii denepainu, n3o00paxeHus: OXpaHseMbIX BUIOB pacTEHUN U
KUBOTHBIX.
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IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBLI 110 BHOJIOT'MHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K PE3YJIbTaTaM OCBOSHHUS O0YYarOITUMUCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHMS INpeameTra «buoJIorus» BBIIEIEHBI CIENYIOLUe
COCTABJISAIOLINE: OCO3HAHUE O0YYAIOIMMHUCS POCCUNCKON Ipa)K1aHCKOW MJEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BHUTHUIO, CAMOCTOATEIBHOCTH U CAMOOTIPEACTICHUIO, HAJTMYUE MOTUBAIIMH K 00y4eHHIO OHOJIOTHH,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHMH JMYHOCTH HA OCHOBE KJIFOYEBBIX LEHHOCTEH U
MCTOPUYECKHUX TPAIUIHMHA pa3BUTUS OMOJIOrMYECKOTO 3HAHHUS, TOTOBHOCTh M CLIOCOOHOCTh OOYYarOMIMXCs
PYKOBOJICTBOBATbCS B CBOCH JACATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, IPUCYLIUMHU
cucreMe OHMOJIOrMYecKoro oOpa3oBaHMs, HAJIM4YME SKOJOIMUYECKOrOo IIPaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS NpenMeTa «bruomorusy noCTUralTcs B €AMHCTBE y4eOHOW U
BOCIIMTATEIbHONW JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMH,
HUCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IMPHUHATHIMU B OOIIECTBE IpaBUIAMU U
HOpMaMHM IOBEJIEHHsI U CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS, CAMOBOCHHUTAHUS U CaMOPA3BUTHS,
pa3BUTUS BHYTPEHHEW IO3UIUM JIMYHOCTH, IATPUOTU3MA, YBAXKCHUSA K 3aKOHY U IIPaBOIOPSAKY,
YeJIOBEKY Tpy/Ja U CTaplIeMy [TOKOJEHHIO, B3AUMHOI'0 YBaXKEHUS, OEPEKHOTO OTHOILIEHHS K KYJIIbTYpPHOMY
HacleAWl0 M TPAaJWLMsAM MHOTOHAlMOHAJIbHOrO Hapona Poccuiickont ®enepanuu, nOpupone u
OKpY>KaIoIlEe cpene.

JIMuHOCTHBIE pE3yJabTaThl OCBOEHMS yueOHoOro mpeamera «buonorus» HOMKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTh 00YUaIOLIMXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpHUEHTAllMH, TO3UTUBHBIX  BHYTPEHHHX  YOEXICHHII,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSAM POCCHHCKOro OOIIEeCTBA, pacUIMpeHHe KU3HEHHOI'O
OMBbITa W ONBITA JEATEIBHOCTH B IIPOILIECCE PEANM3alMM OCHOBHBIX HAIIPABICHUN BOCIUTATEIbHON
JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHcKoro BOCHUTAHUS: CPOPMHUPOBAHHOCTh TPAXKIAHCKON MO3HMIUH OOYYAIOIIErocs Kak
aKTUBHOTO M OTBETCTBEHHOTO WE€Ha POCCHMCKOIro OOIIECTBAa; OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX
npaB U OOS3aHHOCTEH, yBakeHHE 3aKOHAa M IPABOIOPAJKA; FOTOBHOCTh K COBMECTHOM TBOPYECKOM
NESITEeNbHOCTH MpPHU CO3/aHUM YYEOHBIX IPOEKTOB, PELICHUHM Y4YeOHbIX M TO3HABaTENbHBIX 3ajady,
BBITIOJTHEHUHM OMOJIOTMYECKUX IKCHEPUMEHTOB; CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3ULHUIO T10
OTHOIICHMIO K SIBJICHUSM COBPEMEHHOM JKU3HU U OOBSCHATH €€; yMEHUE YUUTHIBATh B CBOUX JECHCTBHIX
HE00XOIMMOCTh KOHCTPYKTHBHOT'O B3aWMOJEUCTBHUS JIIOJIEH C pa3sHBIMU YOEKACHUSIMH, KYJIbTYpPHBIMU
LIEHHOCTSAIMA M COLMAJIBHBIM ITOJIOKEHUEM; T'OTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO
BBITIOJTHEHUS] Y4€OHBIX, [TO3HABATENbHBIX U HUCCIENOBATENIbCKUX 3a7ayd, YBaXUTEIBHOTO OTHOLIEHHS K
MHEHHMIO OIMOHEHTOB NMPH 00CYXJIEHHH CIIOPHBIX BOIPOCOB OMOJIOIMUYECKOTO CO/IEPKaHMs; TOTOBHOCTD
K TYMaHUTapHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) [NATPMOTHMYECKOr0  BOCHUTAHMA:  CHOPMHUPOBAHHOCTH  POCCHICKONW  TpaskJaHCKOH
MJCHTUYHOCTH, MMATPUOTU3MA, YBAXKEHUS K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH Iepea PonuHOM,
rOpAOCTH 3a CBOM Kpail, cBOW PoauHy, CBOM $A3BIK W KYIbTYpy, MpPOLUIOE M HACTOSILEE
MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; LEHHOCTHOE OTHONIEHWE K IIPUPOJHOMY HACIECIHIO H
MaMATHUKAaM [PUPOABI, JOCTHKEHUAM Poccum B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPYAE;
CHOCOOHOCTH OLIEHUBATh BKJIaJ POCCHUICKUX YUYEHBIX B CTAHOBJIEHHE U Pa3BUTUE OMOJIOTUH, MTOHUMAHUS
3Ha4eHUs OMOJIOTMH B MO3HAHWU 3aKOHOB INPHPOJIBI, B JKU3HU YEJIOBEKAa U COBPEMEHHOTO OOIECTBA;
ujeitHas yOexIEHHOCTb, TOTOBHOCTh K CIy)KE€HHI0O M 3amure OTeyecTBa, OTBETCTBEHHOCTbh 3a €ro

cyas0y;
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3) NAYXOBHO-HPAaBCTBEHHOI0 BOCIHHTAHHWSI: OCO3HAaHME JyXOBHBIX LIEHHOCTEM POCCUICKOIO
Hapoza; cpOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOT0 TIOBEJIEHUS; CIIOCOOHOCTh OIICHUBATh
CUTYallMI0 U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH; OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYMBOrO OYAYIIETro; OTBETCTBEHHOE
OTHOIIEHWE K CBOUM pOJUTENSIM, CO3/IaHHUI0 CEMbUM HAa OCHOBE OCO3HAHHOI'O IPHUHATHS LEHHOCTEH
CEMEHHOM )KU3HU B COOTBETCTBUU € TPAAULIMAMU HApoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIHUTAHMSA: SCTETUUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUas 3CTETHKY ObITa,
HAyYHOTO M TEXHHYECKOr0 TBOpPYECTBA, CIOPTAa, TPYyJa, OOIIECTBEHHBIX OTHOIICHUN; MOHUMAaHHE
SMOLIMOHAIIBHOTO BO3JEHCTBUS >KMBOW INMPUPOABI U €€ IIEHHOCTH; NOTOBHOCTb K CAMOBBIPAKEHUIO B
pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IPOSBIITh KAYECTBA TBOPUECKOW JTUYHOCTH;

5) ¢u3nuyeckoro BocnuTaHus, (POopMHUPOBAHUS KYJBTYPbI 3A0POBbS W 3MOLHOHAJIBLHOIO
Oslaromosiyuusi: TOHUMAaHUE W peaju3anus 37A0pPOBOro M 0Oe30macHoro obpasza KU3HU (340pPOBOE
MUTaHue, COONI0IEHUEe THTUEHNYECKUX TPAaBUII U HOPM, COaTaHCUPOBAHHBINA PEXHUM 3aHATHI U OT/AbIXa,
perynspHas ¢u3nyeckass aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLICHMS K
COOCTBEHHOMY  (M3UYECKOMY M TICHXHYECKOMY 37I0POBbIO; TIOHUMAaHHE IEHHOCTH IPAaBHII
WHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO 0OE30MaCHOTO MOBEJECHUSI B CUTYaLlUAX, YIPOXKAIOIIUX 30POBBIO U
KHU3HU JIOJIEH; OCO3HAHUE IOCIEACTBUNM U HENPUATHUS BPEIHBIX NMPUBBIYEK (YIMOTPEOJICHUS aJIKOToJId,
HApPKOTHUKOB, KYPEHHUS);

6) Tpya0BOro BOCIIUTAHUSI: TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;
TOTOBHOCTh K aKTUBHOMW J€ATEIHLHOCTU TEXHOJOTUYECKON M COLMALHOM HAMpaBIECHHOCTH, CIIOCOOHOCTD
WHULMUPOBATh, IUUIAHUPOBAThb M CAaMOCTOSITEJIbHO BBINOJHATh TaKYK JI€ATEIbHOCTh; HUHTEpEC K
pa3nuuHbIM  cepam MpodeccHOHANBHON JIeATEIbHOCTH, YMEHHE COBEpIIaThb OCO3HAHHBIN BBIOOD
Oyaymeit mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TUIAHBI, TOTOBHOCTh M CHOCOOHOCTH K
00pa30BaHMIO M CaMOOOPA30BAHMIO HA MPOTHYKEHUH BCEH KU3HU;

7) 3KOJIOTHYEeCKOr0 BOCIMHUTAHMS: SKOJOTHMUYECKH IeJIecO00pa3HOe OTHOIIEHHE K MPHPOJE Kak
HCTOYHUKY JKU3HU Ha 3eMIIe, OCHOBE €€ CYLIECTBOBAHHUS; IIOBBILICHUE YPOBHS DKOJIOTHUECKOM KYJIbTYpPBI:
MPUOOPETEHUE OMbITa IUIAHUPOBAHUSA IIOCTYIKOB U OIEHKM HUX BO3MOXHBIX TOCIEACTBUN JUIs
OKpY>Kalollel cpesbl; OCO3HAHME TJI00aJbHOrO XapakTepa HKOJOTHYECKUX MpodiieM U myTed ux
pelIeHNns; CIOCOOHOCTh MCIOIb30BaTh NMPUOOPETaeMble MPU U3YUEHUH OMOJIOTUY 3HAHUS U YMEHHUS MPU
pelieHnH MpoOsieM, CBA3aHHBIX C palMOHAIBHBIM IMPUPOAONOIb30BAHUEM (COOIIIOJICHHE MPABUI
MOBE/ICHUS B TPUPOJE, HAMPABIECHHBIX HAa COXPAHEHHWE DPABHOBECUS B SKOCUCTEMAaX, OXPaHy BUJOB,
sKOCUCTEM, OnMochepbl); aKkTUBHOE HENPUSATHE NEHCTBUH, MPUHOCAIIMX Bpel OKpYXarolleil mpupoaHoi
cpene, yMEHUEe IpPOrHO3MpOBaTh HEOJIAronpUsATHBIE SKOJIOTMUECKHUE IOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JNEUCTBUM M MpEeNoTBpalaTh MX; HAJIMYME PAa3BUTOrO HSKOJIOIMYECKOIO MBILIUIEHHS, JKOJIOTHYECKOU
KYJIbTYpbI, ONbITA JIEATEIbHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS UMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOM U COLMAIBHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON
JeSITEIbHOCTH SKOJIOTMYECKOI HAalpaBIeHHOCTH;

8) meHHOCTHM Hay4YHOro0 MO3HAHMA: CPOPMHPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JAMAJIOTe KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHHE S3bIKOBOM
U YUTATEIbCKOM KyJIbTypbl Kak CpEACTBa B3aUMOJEWUCTBUSA MEXKAY JIOJbMU U TO3HAHUS MHPA;
cneun(ukr OMONIOTUM KaK HayKH, OCO3HAHHs €€ poiu B (POPMHUPOBAHUHM PAIMOHAIHLHOIO HAYYHOTO
MBIIIEHHS], CO3JaHUU LEIOCTHOIO MPEJICTaBICHUsS 00 OKPY)KAIoIleM MHUpPE KaK O €IMHCTBE MPUPOJBL,
YeJoBeKa W OOIIeCTBAa, B MO3HAHUM IMPHUPOTHBIX 3aKOHOMEPHOCTEH W PELIeHWH NpoOJIeM COXpaHEHHs
MIPUPOJHOTO paBHOBECHS; YOEKIEHHOCTh B 3HAYUMOCTHU OHMOJIOTHM ISl COBPEMEHHOM NMBWIN3ALINU:
o0ecrieyeHrss HOBOTO YPOBHS pa3BUTHS MEIUIUHBI, CO3[JaHHE MEPCHEKTUBHBIX OHMOTEXHOJIOTH,
CHOCOOHBIX pellaTh pecypcHble NpoOJieMbl pa3BUTHS YEJIOBEUECTBA, IOMCKAa IMyTed BbIXOJAa W3
r00aNbHBIX HKOJIOTHYECKUX TMpolieM U obecreueHus mepexofa K YCTOWYMBOMY Ppa3BUTHIO,
paIOHaIbHOMY HCIOJIb30BAHUIO MPHUPOIHBIX PEeCypcoB U (OPMUPOBAHHIO HOBBIX CTAHAAPTOB YKU3HU;
3aWHTEPECOBAHHOCTh B IMOJYyYEHHHM OHMOJIOTMYECKMX 3HAHMK B LIEJSAX MOBBIMIEHUS OOLIeH KYJIbTYpBHI,
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€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOW dYacTh (YHKIHOHAJIBHOW T'PaMOTHOCTH
oOyyaromuxcs, GOpMUpPYyeMOH NpU HU3y4YEHUH OHOJIOrMH; NOHMMAaHME CYIHOCTH METOJOB IO3HAHUA,
UCTOJIBb3YEMBIX B €CTECTBEHHBIX HAayKaX, ClIOCOOHOCTH MCIOJIb30BATh MOIy4aeMble 3HAHUS JUIs aHATIN3a U
OOBSICHEHUS] SIBICHUI OKPYXAIOLIEro MHpa M IMPOUCXOASIIMX B HEM HU3MEHEHUH, YMEHME JeaThb
00OCHOBAaHHBIEC 3aKJIIOUYEHUS] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS JAHHBIX C LEJbI0 MOJYYCHHUS
JOCTOBEPHBIX BBIBOJIOB; CIHOCOOHOCTh CaMOCTOSITENbHO HCIOJIb30BATh OMOJIOrMYECKHE 3HAHWS s
penieHust mMpo0JieM B pealbHBIX JKU3HEHHBIX CHUTYallUsX; OCO3HAHHME LIEHHOCTH HAyYHOU JESTEIHHOCTH,
TOTOBHOCTb OCYIIECTBJISITH IIPOEKTHYI0 W HCCIENOBATEIBCKYIO AEATEIbHOCTh WHIWBHIYaIbHO U B
rpyIIe; TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPA30BaHMIO, K AaKTUBHOMY
MIOJIyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOIMH B COOTBETCTBUH € )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe pe3yNIbTaThl OCBOCHUS Y4eOHOTO npenMeTa «bHonorus» BKIIOYAIOT: 3HAYHMBbIe
i (GOPMHUPOBAHUSA MHPOBO33PEHHUS OOYHYAIOUIMXCS  MEXAUCLUIUIMHAPHBIE (MEXIIPEIMETHbIC)
oOIIeHAYYHBIE MTOHATHUS, OTPAKAIOUINE IEIIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIEHU(PHUKY METOI0B
[IO3HAHUs, UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, sIBICHUE, MPOLECC, CUCTEMA,
Hay4yHbIH (paKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIEA0BaHUE, HAOJIO/IEHUE,
U3MEpEeHue, SKCIEePUMEHT U JApPYrux), YHHMBepcallbHble YyueOHble JeHCTBHs (IIO3HABaTENbHBIE,
KOMMYHHUKATHBHBIE,  pETyJIsSTHBHbIE),  oOecneuuBaromme  (opMupoBaHHe  (QYHKIHOHAIBHON
IPaMOTHOCTH M COLIMATBbHOM KOMIETEHIMH 00YYaroLINXCsi, CIOCOOHOCTh 00y4aroIMXCsl UCIOIb30BATh
OCBOEHHBIE MEXAUCLIUIIIIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHNS U YHUBEpPCAIbHbIC yUEeOHbIE NEHCTBUS B
[I03HABATENbHOM U COLMAIbHON IPAKTUKE.

MertarnpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS MPOTPaMMBbl CpPEeIHEro o0mero o0pa3oBaHUS TOJDKHEI
OTpaXKaTh:

OgyajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTyaIU3UpOBaTh MIPOoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPH OCBOCHWU 3HAHUN MNpPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHanM3a, CHUHTE3a,
CpaBHEHHs, Kilaccu(puKaluy, 0000IIEeHNs), paCKPhIBaTh CMbICI OMOJIOTUYECKUX MOHSTUM (BBIAEIATH UX
XapaKTepHble PU3HAKHU, YCTAaHABINBATH CBSI3U C JPYTUMH MTOHITHUSIMH);

OTIpEeEIIATh 1IeNIN AESTEIbHOCTH, 3a7aBasl MapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCHUTH
PE3YJIBTAThl JEATENBHOCTH € IOCTABIEHHBIMHU LIENSMY;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS 1151 OOBSICHEHUSI (DAKTOB U SBJICHUH KUBOM MPUPOIBL;

CTPOUTBH JIOTUYECKHUE PpACCYXJEHUS (MHAYKTHBHbBIC, JECTyKTUBHbIE, IO AaHAJOIMH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS] B PACCMAaTPUBAEMbIX SBJICHUSX, (OPMYIHpPOBaTh BBIBOJABI H
3aKJIFOYEHUS;

MPUMEHSTh CXEMHO-MOJIEJIbHbIE CpPEACTBA JUIsl NPEJCTaBICHUS CYUIECTBEHHBIX CBSI3eH W
OTHOLIECHMH B U3y4yaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUUi pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIaH pEIIEHUs MpoOJeMbl ¢ y4€TOM aHalIM3a HMMEIOIIUXCS MaTepHajbHBIX WU
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISAM, OLICHUBATH
PHUCKHU MOCIEACTBUM NEATENbHOCTH;

KOOpD/JAMHUPOBaTb ¥  BBINOJHATHE paboOTy B  YCIOBUSAX  PEAITbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATENBCKHE TEHCTBHUS:

BJaJIeTh HaBbIKAMHM Y4eOHO-MCCIIEJOBATENbCKOM M IPOEKTHOW JAEATENIbHOCTH, HaBbIKAMH
paszpeleHus: mpobsieM, CloCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJ0B PELICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B IT03HAHUS;
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HCIOJIb30BAaTh  pa3jMYHblE BHJbl JAEATEIBHOCTH [0 TIOJYyYEHUID HOBOTO 3HAHMS, €ro
MHTEpIpeTaluy, IpeoOpa30BaHUI0 U IMPUMEHEHHUIO B YUYE€OHBIX CUTYalUsX, B TOM YHCIE MPU CO3JIaHUU
y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

¢dbopMHpOBaTh HAy4yHbIH THUIl MBIIUICHUS, BJIAJETh HAyYHOH TEPMHUHOJIOIHEH, KIFOUEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHON AECATEIBHOCTH U KU3HEHHbBIX
CUTYalLUsX;

BBISIBJIATh IIPUYMHHO-CJIEJCTBEHHBIE CBA3M U aKTyaJU3UpPOBaTh 33Jayy, BBIIBUIATh T'MIIOTE3Y €€
pellIeHNs], HaXOAUTh apryMEHTBl JUIsl JOKAa3aTEbCTBA CBOMX YTBEP)KICHWM, 3ajaBaThb NapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJ€ PELICHUS 3aJaud pe3yjbTaTbl, KPUTUYECKH OLICHMBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LI€JICHANPABICHHBI IOUCK IepeHoca CpPeICTB U CIOCOOOB JIEHCTBHS B
poecCHOHABHYIO CPEey;

YMETh MIEPEHOCUTDH 3HAHUS B 103HABATEIbHYIO U IPAKTHUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSI U3 PA3HbIX yUEOHBIX PEAMETOB;

BBIJIBUI'aTh HOBBIC MJIEH, NMpeAaraTb OpUrdHalbHbIE OJXO/AbI M PEIIeHUs, CTaBUTh MPOOIEeMbl U
3aJ1a4M, JOMYCKAIOLUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3TUYHBIX MCTOYHHKAX MHPOpPMALUHU (TEKCTe y4eOHOTO MOCOOHs, HAydHO-
HOMYJISAPHOI JauTEpaType, OMONIOTHMYECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B
WuTepHere), aHANM3UpOBAaTh MHPOPMALMUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHHS, KPUTHYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUYMBOCTH;

(bopMyIHpOBATH 3aMIPOCHI U IPUMEHSATH Pa3IMYHBIC METOBI IIPU MOUCKE U 0TOOpE OMOJIOTHYECKON
uHpopMalnu, HEOOXOJUMOM [T BBINOJIHEHUS YUeOHbIX 3aa4;

npuoOpeTaTh  ONBIT  HMCHOJb30BAaHUS  HMH(POPMAIMOHHO-KOMMYHUKAaTHUBHBIX  TEXHOJIOTHUH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpPMY HpelncTaBiIeHHs] OMOJIOTHYECKOW HH(OpManuu
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

HCII0JIb30BaTh HAy4YHBIN S3bIK B Kau€CTBE CPEJCTBA MpHU paboTe ¢ OHonoruueckoil mHpopmanue:
IPUMEHATh XUMHUYECKHE, (PU3NYECKHe U MaTeMaTUYecKHe 3HaKU U CUMBOJIbI, (hopMyJibl, aOOpeBuaTypy,
HOMEHKJIATYpYy, UCII0JIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISHOCTH;

BJaJIeTh HaBbIKAMM DPACIIO3HABaHMA M 3allUThl MH(OpMauu, MHPOPMALUOHHON Oe30MacHOCTH
JUYHOCTH.

OsJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oo1menmue:

OCYIIECTBIIATh KOMMYHHUKALMUM BO BceX c(epax >KU3HU, aKTUBHO y4acTBOBaTb B JAMAiOre WIH
JUCKYCCUU MO CYIIECTBY OOCYyKaaemMol TeMmbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATH CYXKICHHS
OTHOCHUTEJILHO BBIIIOJIHEHUS MPEAIaraéMou 3aJauy, yYUTHIBaTh HHTEPECHI U COINIACOBAHHOCThH MO3ULIUI
JPYTUX YYACTHUKOB JTMAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpeACTBAa OOLICHMS, MOHMMATh 3HAUYEHHE COIHUAIBHBIX 3HAKOB,
MPENNOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTyallud, yMeTh CMAr4atb KOH(DIUKTBI M BECTH
IIEPETOBOPBI;

BJIaJIETh PA3IMYHBIMU CHOCOOAMM OOLIEHUS U B3aUMOJIEHMCTBHS, MOHMMATh HAaMEpPEHUs APYTUX
JIO/IeH, MPOSIBIIATh YBAKUTEIBHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOH (hopme GpopMynnpoBaTh
CBOM BO3paXKECHHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:
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MOHUMATh U UCIOJB30BATh MPEUMYILECTBA KOMAHIHOW M MHIMBUAYAIbHOU paOOTHI MPH PELICHUN
OMOJIOTUUECKOW TpoOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TPHUMEHEHUS TPYIMIOBBIX  (GopM
B3aMMOJICHCTBHA IIPU PELICHNN Y4eOHOU 3a1a4H;

BBIOMpATh TEMATHKy M METOAbl COBMECTHBIX JAEUCTBUHA € Y4YE€TOM OOLIMX MHTEPECOB W
BO3MOXKHOCTEH Ka)KJ10T0 YJI€Ha KOJUIEKTHBA;

IIPUHUMATH LIEJIN COBMECTHOU JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATh JEUCTBHS 1O €€
JOCTHIKCHMIO: COCTaBIIATH IUIAH JACUCTBUM, pacupeneisiTb polv € Y4ETOM MHEHUN YYaCTHHUKOB,
00CYyXXIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OLIEHUBATh Ka4yeCTBO CBOETO BKJAQ/Ja M KaXJOTO YYaCTHHKA KOMaHJIIBI B OOIIMI pe3yabTar IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHWBATh UAEH C MO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH,
MIPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYalUsX, IMPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMH Pery/siTHBHBIMY /1efiCTBUAMM:

1) camoopranu3anus:

WCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJIS BBISABICHHS HMPOOJIEM M MX pEIICHHs B KU3HEHHBIX W
y4eOHBIX CUTYAIHIX;

BBIOMPAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHWHA IEJEBHIE M CMBICIOBBIE YCTAaHOBKHM B CBOHX
NEUCTBUSAX M TIOCTYNKAaxX [0 OTHOUIEHUIO K JKMBOW NPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpYKaIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISTh MMO3HABATEIBHYIO JESTEIILHOCTD, BBISIBISATH MPOOJIEMBbI, CTABUTH U
(bopmMynHpoBaTh COOCTBEHHBIE 331a4 B 00Pa30BATEIBHON NESTEILHOCTH U )KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIFHO COCTaBIIATh IUIAH pEHICHHs MpoOJeMbl ¢ Y4€TOM HUMEIOUINXCA PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh PUOOPETEHHBIN OMIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBIIEHUIO HIMPOKOHM SPYIUIIMH B Pa3HBIX 00JACTAX 3HAHUIM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHTYyalusiM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM IIO3HABATEIbHOM pedrexkcun Kak OCO3HaHMsI COBEpIIAEMbIX JAECUCTBUH H
MBICIMTENIBHBIX TPOIECCOB, UX PE3yJbTaTOB M OCHOBAHWM, HCHOIb30BATh MPHEMBI pedIeKCHM JUIS
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsi U IPYTHUX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAIN3E PE3YNbTaTOB AECATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbrarthl ocBoeHus mnporpaMmMmbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT CIieruduuecKue A yaeOHoro nmpeamera «buoaorusy HaydHble 3HaHHsI, YMEHUS U CIIOCOOBI
NEHCTBUIM MO OCBOEHHIO, WHTEPIpETallMd M MpPeoOpa3oBaHMIO 3HAHUM, BHUABI JAESITEIBHOCTU IO
MOJIyYEHHUIO HOBOTO 3HAHMSA M NMPHUMEHEHHIO 3HAHWH B Pa3IMUYHBIX y4eOHBIX CHUTyallUsX, a TaKXKe B
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peanbHBIX KU3HEHHBIX CUTYAIMsIX, CBA3aHHBIX ¢ Omojoruei. B mporpamme mpeiaMeTHbIE pe3yibTaThl
MIpe/ICTaBJICHbI M0 ToJaM 00yUYeHUSI.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUs ydeOHoro mnpeamera «buonorus» 6 10 kKnacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HayYHOTO 3HAHHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MHpa U HAYYHOTO
MHUpPOBO33PEHHUS, O BKJIAJEC POCCUHUCKHX M 3apyOekHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GyHKIIMOHATIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3aa4;

YMEHHUE pacKpbIBaTh COJCpKaHWE OWOJOTHYECKUX TEPMHUHOB M TMOHATUH: >KU3Hb, KIIETKa,
opraHusM, MeTabojgu3M (0OMEH BEIIECTB M IPEBpAICHHE HSHEPTUH), TOMEOCTa3 (CaMOpErysIus),
YPOBHEBas OpraHM3alMs XHUBBIX CHCTEM, CaMOBOCIIPOM3BENEHHE (PETpOIYKIHs), HACIEICTBEHHOCTS,
W3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHHUE U3JaraTb OMOJIOTHYECKHE TEOPHH (KJICTOYHASL, XPOMOCOMHAs!, MyTal[MOHHAsl, [IEHTpaIbHAs
JorTMa MOJICKYJsipHOM Omosiorun), 3akoHbl (I. Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (o
LEHTpPax MHOrooOpa3usi M IMPOMCXOXKIEHUS KyJIbTypHbIX pacteHuid H. W. BasuioBa), ompenenstsb
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIIAZICTh METOJaMH HAyYHOTO MO3HAHWSA B OWMOJIOTHH: HAOIIOJCHHE M ONHCAHUE YKUBBIX
CUCTEM, TIPOLECCOB U SBIICHUM, OpraHu3alus U TPOBEACHHE OHOJOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHHE THUITOTE3bI, BBIIBICHUE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BEIUYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PEe3YyJbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUH M 3aKOHOB, YMEHHE JelaTh
BBIBOJIbl HA OCHOBAHHMHU MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNIATh CYIIECTBEHHbIC TPU3HAKKM BUPYCOB, KJIETOK TMPOKAPHOT M IYKaApHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH TIIPOIECCOB: OOMEHa BEIIECTB H
MpeBpalleHus] HYHEPruu B KIETKe, (OTOCHHTE3a, TMJIACTHYECKOTO U HSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, Mei03a, OIJIOJJOTBOPEHHSI, PA3MHOXKEHUS, HHIMBHIyaTbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTH MOJyYeHHbIe 3HAaHUS U OOBSICHEHHS] OMOJIOTUYECKHUX MPOIECCOB U SIBICHUH,
JUI TIPUHATHS TPAKTUYECKUX PELIeHUH B MOBCEJHEBHOM KM3HU C IIEJbl0 oOecreueHust 0e30MacHOCTH
CBOETO 3/IOPOBBSI U 3/I0POBBSl OKPYKAIOUIMX JIFOACH, COOJIOJCHUS HOPM T'PaMOTHOTO TOBEICHHS B
OKpy’Karollell TNpUPOAHOM cpele, TNOHUMaHHE HEOOXOJUMOCTH HCIIOJIIb30BAaHUS  JOCTHKEHUI
COBPEMEHHOW OMOJIOTUN M OMOTEXHOJIOTHH Il PAlMOHAIBHOTO MPHPOIOTIONIE30BAHMS,

YMEHHUE pelllaTh 3JeMEHTapHble T€HEeTHYECKUE 3a/ladyd Ha MOHO- U JUTMOpPHUIHOE CKpELIMBaHMUE,
CIIETIJICHHOE HACJIeZIOBAaHUE, COCTABJIATH CXEMBbl MOHOTHOPHIHOTO CKPEIIUBAHHS U TPEICKa3aHUs
HacJleI0BaHMsI TPU3HAKOB Y OPraHNU3MOB,;

YMEHHE BBINOJIHATH J1a00paTOpHblEe M MpaKTHYECKHE paboThl, COONIOAATh MpaBuia Mpu pabdore
y4eOHBIM U JJAOOPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHYECKH OICHUBATh W HWHTEPIPETHPOBATH HMHPOPMAIUIO  OHOIOTHYECKOTO
COJIep KaHusl, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MaccOBOU
nHpOpMAINY, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), STHUECKUE aCIEeKThl COBPEMEHHBIX HCCIICIOBAaHHNA B
O0M0JIOTMH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/]aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIC COOOIIEHUs, 00001as OHOIOTHIECKYIO
MH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHIHBIN anmapar OHMOJI0TUu.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHWs ydyeOHoro mpeamera «buomnorusi» 6 I1 Knacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCT 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HayJYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMUPOBAHMM COBPEMEHHOHl €CTECTBEHHO-HAy4yHOW KapTMHbI MHpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIaJ€ POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATIBHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHE paCKphIBaTh COJEp)KaHHE OWOJOTWYECKHX TEPMHHOB W TIOHSATHHA: BHJ, MOITYJISIHS,
reHO(OH/], ABOJIONMSA, JBUXKYIIHE CWIbl ((AaKTOPbI) HIBOJIOLUH, MPUCTOCOOIEHHOCTh OpPraHU3MOB,
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BUI000pa30BaHue, SKOJIOTUYECKHE (PAKTOPBI, SKOCHUCTEMA, MPOTYLIEHThI, KOHCYMEHTBI, PeIyLIEHTHI, LIETH
MMATAHUS, SKOJIOTUYECKAs MUpaMuia, OMoreorieHo3, onocdepa;

yMEHHUE H3Jaratb OMOJOrMYecKhe TeopuH (dBoitonmoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHsl SBOJIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojblieBoro cxonactsa K. M. bapa, uepenoBanus
TNIaBHBIX HampaplieHu# u mytei sBomroruu A. H. CeBeprioBa, yuenus o 6uocdepe B. 1. Bepuaackoro),
OTIPEAEIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHUE BIaJIETh METOJAMH HAay4YHOTO NMO3HAHUS B OMOJIOTMU: HAOJIIOJCHHE U ONHCAHUE >KUBBIX
CUCTEM, IIPOLECCOB U SBJIECHUM, OpraHu3alus U TMPOBEACHHE OHOJOTUYECKOr0 HKCIEPUMEHTA,
BBIJIBKCHUE THUIIOTE3bl, BBIIBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3Yy/bTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH U 3aKOHOB, YMEHHE JeJaTh
BBIBOJIbl HA OCHOBAHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATh CYUIECTBEHHbIE MPHU3HAKUA CTPOEHUS OHOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISUI, MPOAYIIEHTOB, KOHCYMEHTOB, DPEIYyLIEHTOB, OHMOTEOLEHO30B M HKOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOW  W3MEHYUBOCTH,  €CTECTBEHHOIO  OTOOpa,  BHJI000pa30BaHUA,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBHUS HKOJOTHYECKUX (PAKTOPOB Ha OpraHU3MbI, IEpeHoca
BEUIECTB M TOTOKA JHEPrMH B HKOCHCTEMax, aHTPOINOTEeHHBIX HM3MEHEHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B buocdepe;

yYMEHHE PUMEHATH MOJMyYeHHbIC 3HAHUS NIl OObSACHEHUS OMOJOTHYECKUX MPOLIECCOB U SIBICHUIA,
IUIsL TIPUHSTHS TMPAKTUYECKUX PEUICHUH B MOBCETHEBHOM JKM3HU C IEbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYKAIOIIMX JOJEH, COOMIOEHUSI HOPM TPaMOTHOTO IOBEACHHS B
OKpy)Kaloleld TNPUPOJHOW cpele, TOHUMAaHWE HEOOXOJMMOCTH HCIIOJNB30BAaHUS  JOCTHKEHUI
COBPEMEHHOM OMOJIOTHH JJISl PallMOHAIBHOTO MPUPOIOIIOIb30BAHHUS,

YMEHHE pelIaTh JIeMEHTapHbIe OMOIIOTUYECKHE 3a7au, COCTABIATh CXEMBI MEPEHOCa BEIIECTB U
SHEPTUM B KOocHUcTeMax (LENH MUTaHuUs);

YMEHHE BBHINOIHATH Ja0OpaTOpHbIE M NMpaKTHYeCKue paboThl, COOMIOATh MpaBmiia MpHu padboTe C
y4eOHBIM U JIabopaTOPHBIM 000pyAOBaHUEM;

YMEHHE KPHUTHYECKH OIECHWUBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO OHOIOTHIECKOTO
COJIep KaHus, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CPEICTBA MAacCcOBOM
nH(poOpMalMK, HAYYHO-TIOMYJSIpHbIE MaTepHualibl), paccMaTpuBaTh IJ100AJbHBIE  3KOJOTHYECKHE
poOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHE CO3/]aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001ast OMOIOTHYECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUIHBIN anmapar OHMOJI0TUu.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
HaumeHnoBaHue pasiesioB U TeM DjekTpoHHbIe (HPPOBbHIE)
Ne n/m Konrpoabnesie | IIpakruyeckue
NporpaMMmbl Bcero oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
1 Buonorus kak Hayka 2 1 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CHCTEMBI M MX OpraHU3aIus 1 0 0 https://m.edso0.ru/5T7SVKFTX
3 XUMHYECKUI COCTAaB U CTPOEHHUE KIIETKH 8 0 1 https://m.edsoo.ru/Y TLWW9JEQO
4 JKu3He e TeNbHOCTD KIETKH 6 1 https://m.edsoo.ru/MEETZ2D71
5 PasMuOeiie H HHMBHAYATEHOE Pa3BHTHE 5 0 1 https://m.eds00.ru/GF6W1A7CY
OpraHM3MOB
6 Hacle/CTBERHOCTE 1 H3MCHTHBOCTS 8 0 15 https://m.eds00.ru/ONPNXJ7X6
OpraHM3MOB
7 CeJ’ICKI_II/ISI OPTAHH3MOB. Ocrogel 3 1 0 https://m.edsoo.ru/ZEY34N EHR
OMOTEXHOJIOT U
8 PesepBHOE Bpemst 1 0 0 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KUIIACC

KoumnuectBo yacos
HaunmeHoBaHue pa3ie/ioB U TeEM DjekTpoHHbIe (P POBbHIE)
Ne n/n Kontpoabnsie | IIpakruyeckue
NporpaMMmbl Bceero oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
1 DBOJIOLMHUOHHAA OHOJIOTHS 9 1 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHHKHOBEHHE I pasBHTHE HKHU3HH Ha 9 0 0.5 https://m.eds00.ru/OFLS81YB5
3emuiie
3 OpraHu3Mbl B OKpY>Karomias cpeia 1 1 https://m.edsoo.ru/XNFOD96AA
Coo0111ecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI 0 0 https://m.edsoo.ru/WXWAVS56F
5 PesepBHOE Bpems 1 https://m.edsoo.ru/T3R3FWNQN
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsinyecTBo yacoB
Ne Tema ypoka Kontpoas | Ilpaktuuec Jara JJleKTPOHHBbIE HU(PPOBHIE
n/n Bcero HbIe KHe H3yYeHHUs o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoTshI
1 Buonorus B cucteMe Hayk 1 0 0 https://m.edso0.ru/02T4D1U15
2 Kontponbnas pabora No 1 1 1 0
MeTo/1bl TO3HAHUS KUBOU MTPUPOJIBIL.
Hucrpykrax o Th. Ilpaktuyeckas padora Ne .
3 1 0 0.5 https://m.edsoo.ru/GAB23860W
1 «cnonp30BaHuE pa3IuYHBIX METOI0B MIPU
M3y4EHUU OMOJIOTMYECKIX OOBEKTOBY
4 brostorueckne CHCTEMBbI, MPOUCCCHI H HX 1 0 0 https://m.edsoo.ru/A7VOYD215
U3ydeHHE
) AHUMHHECKHH COCTaB KIeTKH. Bona 1 0 0 https://m.edso0.ru/L17LJ590V
MUHEPATBHBIC COJTU
6 benku. CoctaB u cTpoeHue OeIKoB 1 0 0 https://m.edsoo.ru/V33JNUW5W
DepMeHThl — OMOJIOTHYECKHE KaTallu3aToOPHhI.
Hucrpykrax o Th. Jlaboparopnas padota
7 Ne 1 «M3yueHne KaTaduTHUECKON aKTUBHOCTH 1 0 0.5 https://m.edsoo.ru/VBPPPBGCD
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTasas3bl)»
8 YraeBosl. JIumu s 1 0 0 https://m.edso0o.ru/OJ7NFITI5
9 HyxrennoBbie kuciaotel. ATD 1 0 0 https://m.edsoo.ru/WOELRA9B3
HcTtopust 1 MeTOAbI N3yUeHUs KIETKH.
10 Knerounas teopust. Kitetka kak 1enoctHas 1 0 0 https://m.edsoo.ruJXQMJOGM3
JKUBasi CUCTEMA
CrpoeHne 3yKapuOTHUECKOM KIIETKH.
11 Mwcrpykrak no Tb. Jabopatopuas padora 1 0 05 https://m.eds00.ru/KZ01WSLIY
Ne 2 «M3yueHue cTpoeHus KIETOK pacTEHUH,
JKUBOTHBIX, TPHOOB 1 OaKTepuil oI
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/KZ01W5LJY

MHKPOCKOIIOM Ha IOTOBBIX MUKpPOIIpCIIapaTax
1 UX OITMCAHUECH

12 OOMEH BEMIECTB WK METa00JIN3M 1 0 0 https://m.edso0.ru/LOB3I3XYZ
13 doTtocuHTE3. XEMOCHHTE3 1 0 0 https://m.edsoo.ru/\VV882FDGSF
14 DHepreTuyecKuii 0OMeH 1 0 0 https://m.edsoo.ru/T2LVIES3L
15 Kontposbnast pabora No 2 1 1 0
JKu3HEHHBIN UK KIETKHU. JleeHue KIeTKH.
Muto3. UnctpykTax o Th. JlabopaTopHas
16 pabota Ne 3 «HabmroieHue MUTO3a B KJIETKaX 1 0 0.5 https://m.eds00.ru/CO1NPWLF4
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
17 brocuires Genka. Peaxuus matpunoro 1 0 0 https://m.edso00.ru/540F4L77W
CHHTE3a
18 Tpaucusus — OuocunTe3 Oenka 1 0 0 l';l/tltps://m.edsoo.ru/TFDKDDWW
19 HexeTounbie )OpMbI )KH3HU — BUPYCHI 1 0 0 https://m.edso00.ru/9PGS5FAJB
20 DOpMBI pa3MHOKECHHSI OPraHU3MOB 1 0 0 https://m.edsoo.ru/2JL XB4AOR
21 Meiio3 1 0 0 https://m.edsoo.ru/SNUXK0X86
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIIETOK.
OmnogorBopenue. MucTpykTax mo T6.
22 JlabopatopHnast pabota Ne 4 «M3ydenune 1 0 0.5 https://m.edso0o.ru/C29L4DXB8
CTPOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax
23 WNHuBHIyalbHOE pa3BUTHE OPTaHU3MOB 1 0 0 https://m.edsoo.ru/MA4T8L5AD
p4 | CHCTHKA — HAYKA O HACHCACTRCHHOCTI M 1 0 0 https://m.eds00.ru/HESOD768U
U3MEHYMBOCTH
o5 3aKOHOMEPHOCTH HACJIeIOBaHHS ITPU3HAKOB. 1 0 0 hitps://m.eds00.ru/Y Y OSGOWI2
MonoruOpuaHOE CKpeIBaHNE
0 | AMrmOpmHOe CKpemmBanue. 3aKon 1 0 0 https://m.eds00.ru/YSNANQG5V
HE3aBHCHMOTI'0 HACIICTOBAHUS ITPU3HAKOB
27 CreruieHHOe HacjIeI0BaHNUe TPU3HAKOB. 1 0 0.5 https://m.edso0.ru/P2SQ5ZGN2
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https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

HNucrpykrax no Th. JlabopaTopHas pabora
No 5 «M3yuenue pe3ysnbTaToB
MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpEIIUBaHUS Y IPO30(HUIIBI Ha TOTOBBIX
MHUKpOIpernapaTax»

28

I'enernka nona. HacnenoBanue npu3HaKkoB,
CIETUICHHBIX C IOJIOM

https://m.edso00.ru/3GYGV47YM

29

H3menunBocTs. Henacneacrteennas
n3MeH4uBOCTh. MHCTpyKTax o Th.
JlaGopaTtopnast pabota Ne 6. 3yuenue
MOIM(PUKAITIOHHON U3MEHYUBOCTH,
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBOM»

0.5

https://m.edsoo.ru/M3MHUK2VV

30

HacnencrBeHHass '3MEHYUBOCTD.
Uuctpykrax no Th. Jlaboparopnas pabota
Ne 7. «Ananu3 myranuit y 1po30Q bl Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

31

I'eneTuka uyenoBeka

https://m.edsoo.ru/ XU9SFS3GA

32

KonTponbHnas padora Ne 3 o teme
«HacnencTBeHHOCTh M U3MEHYMBOCTD
OPTraHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

33

CeJ'IeKI_II/ISI KaK HayKa U ITponecc

https://m.edso0.ru/3128P3L.98

34

MeTtoasl U TOCTHKEHHS CEISKIINU paCTeHI/Iﬁ
1 KUBOTHBIX. BHOTEXHOIOTHS Kak oTpaciib
IMPONU3BOJACTBA

https://m.edso0.ru/JSK30Q6W0J

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

11 KUIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Kontpoapnbie  Tpakruyeckue u3yueHusi | 00pa3oBaTejbHBbIE PECYPChI
padoThI padoThI

OBOIIOLUS U METOABI €€ U3yUEHUS.

1 Vcropus pa3sBUTHS IpeACTaBICHUI 00 1 0 0 https://m.edsoo.ru/6KWQ9KBKU
3BOJTIOLIMU

2 Konrpoasnas pabora Ne 1 1 1 0 https://m.edso00.ru/0SWC47SSX

3 MUKPOIBOIFOLHS 1 0 0 https://m.edsoo.ru/TOFAUE4ZP
IMomyssatys KaKk SIeMeHTapHast
€IMHKIIA BH/IA U SBOJIIOIHH.

4 Wucrpykrax no Th. JlabopatopHas 1 0 0.5 https://m.edsoo.ru/D3UCLTSOF
pabota Ne 1 «CpaBHeHHE BUIOB 110
MOP(hOTOTHUECKOMY KPUTECPHIO)

5 Jsmxyiue cuisl (SﬂeMeHTapHLIe 1 0 0 https://m.edsoo.ru/3EH6CNOWI
(aKTOPHI) IBOJTIOIIHH

6 EcrectBeHHblIi 0TOOp U €ro GopMbI 1 0 0 https://m.edsoo.ru/DY32BUDOO
Pe3ynbTarhl 9BOIIOLUH:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BU1000pa3oBanue. MHCTPyKTax 1O

7 TB. JlTabopaTtopHas pabora Ne 2 1 0 0.5 https://m.edsoo.ru/MVAJHSTLOB
«Omnucanue NprcrnocoOICHHOCTH
OpraHu3ma u € OTHOCHTEIBHOTO
XapaxkTepa»

8 HanpasieHus 1 myTH MaKpO3BOJIOIHH 1 0 0 https://m.edsoo.ru/P11FI0YV3

9 HeobpaTtumMocTh 3BOTONNU 1 0 0 https://m.edsoo.ru/CLA9VC5JJ

10 Hctopist AHU3HH Ha 3eMe i METOLb 1 0 0 https://m.eds00.ru/MJY Y1IMV X7
e€ M3yueHHUs

11 P MMOTE3EI MOMCX O ACHIT HHSHH Ha 1 0 0 https://m.edso0.ru/EKNHXBOS?2

3emiie
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2

12

PazButue xxu3Hu Ha 3emiie 1o 3paM U
nepuoaam

https://m.edsoo.ru/ECIN8TF62

13

OcCHOBHBIE 3TaIlbl 3BOJTIOIUU
pacTUTEIBHOTO U )KUBOTHOT'O MHpA.
Nuctpykrax no Th. [Ipaktuueckas
pabora Ne 1 «M3yueHue nCKOmaeMbIxX
OCTaTKOB PAaCTEHUU U )KMUBOTHBIX B
KOJUTCKIHSX )

0.5

https://m.edsoo.ru/7K1LYOSCT

14

CoBpeMeHHast CUCTeMa OPraHHYECKOTO
MHpa

https://m.edsoo.ru/WSEXNIYAK

15

DBOJIIOIMS YeTIOBEKa (aHTPOIIOTEeHE3)

https://m.edsoo.ru/ADV3JERUE

16

JBuxkyniye cuibl (paKTopsl)
AHTPOIIOTEHE3a

https://m.edsoo0.ru/D7JZMBYPQ

17

OCHOBHBIE CTaauu 3BOJJIFOIIMHA
YCIIOBCKa

https://m.edso00.ru/14G19M Q4K

18

YenoBeueckue pacbl U IPUPOJHBIC
ajgalTainyuy 4€JI0BCKa

https://m.edsoo0.ru/XL7QKC5PK

19

KonTtponbsnast padora Ne 2 o teme
«BO3HUKHOBEHME U pa3BUTHE KU3HU
Ha 3emie»

https://m.edsoo0.ru/R6L7VY2GB

20

DKoJIorus Kak HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpenpl 00uTaHUs U HKOJIOTHIECKHE
bakTopsl

https://m.edsoo.ru/DCOIEUIC9

22

AbuoTtnueckue paxropsl. MTHCTpYKTax)
no Th. JlaGoparopnas padota Ne 3
«Mopddonoruueckue 0COOEHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTAHHSY.
JlaGoparopHas pabota Ne 4. «BnusHue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KoJIeycay

0.5

https://m.edso00.ru/G7NF3P1NM

23

buoTtnueckue hakTopsl

https://m.edsoo.ru/A6Z8MGNOR

24

DKOJIOTUYECKHE XapaAKTEPUCTUKU

0.5

https://m.edsoo.ru/X42J6ABRN

26



https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN

nonyssauuu. Macrpykrax no Th.
[TpakTnueckas padota Ne 2 «Iloacuér
IUIOTHOCTH HOIYJISLIMNA pa3HbIX BUIOB
pacTeHui»

Coo01iecTBa OpraHu3MOB —

25 1 0 https://m.eds00.ru/0T2K1PNGZ
OuoLEeH03

26 JKOOTHIECKHE CHCTEMbI 1 0 https://m.eds00.ru/S1LIRWZMR
(3KOCcuCTEMBI)
OCHOBHBIE TIOKA3aTEJIH SKOCHCTEMBI.

27 Dkosnornyeckue nupamuibl. CBONCTBA 1 0 https://m.edsoo.ru/NSTEWOGPE
skocucTeM. CyKieccust

28 ITpupoaHBIE SKOCHCTEMBI 1 0 https://m.edsoo.ru/WIDMMUBC5

29 AHTPOIIOTCHHBIE YKOCUCTEMBI 1 0 https://m.edsoo.ru/WRS65U3WC

30 BI/IOC(bepa — ruobankHas sKocHCTeMa 1 0 https://m.edso0.ru/2X1VG5Q18
3emiu

31 3aKOHOMEPHOCTH CYIIECTBOBAHMA 1 0 https://m.edsoo.ru/\VV5JT6B38Z
ouocdepsl

32 YenoBeuyecTBo B OHochepe 3emin 1 0 https://m.edsoo.ru/HXCDHPXDJ

33 CocymiecTsoBarue NpHpo/b! 1 1 0 https://m.eds00.ru/187G37606
4eJI0BEYECTBa
KonTtponbHnas padora Ne 3 o teme

34 «Coo0111ecTBa ¥ IKOJIOTHUECKUE 1 0 https://m.edsoo0.ru/SW5XCF3K6
CHCTEMBI»

OBHIEE KOJIMYECTBO YACOB IT1O 34 25

[TPOT'PAMME
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https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KITACC

Koxa
nposepsie
MOI0
pe3yJbTart

IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThI 0CBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero 001ero 0o6pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUN O MECTe M POJM OHOJOTHMH B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMH COBPEMCHHOW €CTCCTBCHHO-HAYYHOW KApPTHHBI
MUpPa W HAYYHOTO MHPOBO33PCHHS, O BKJIAJEC POCCHUUCKUX W 3apyOeKHBIX YIEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH,

YMeHue pacKpbIBaTh COJEPKAHUE OMOJIOTHUSCKUX TEPMUHOB M TIOHSATHIA: KU3HB, KICTKA,
opranusM; Mera0oiau3M (0OOMEH BeEHIECTB M MPEBpAIICHUE OSHEPrHH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBasi OpraHH3alysi JKHBBIX CHUCTEM, CaMOBOCIPOHU3BEICHUE
(peripoayKiusi), HACIEACTBEHHOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE

YMenue uznaraTb OUMOJIOTHUYECKHE TEOpHUH (KJIETOYHAsl, XpPOMOCOMHAas, MyTallMOHHAas),
3akoHsbl (I'. Mennens, T. Moprana, H.I1. BaBuiioBa) u yuenus (0 LeHTpax MHOT000pa3us
U TIPOMCXOXKIEHUS KyIbTypHBIX pacTenuii H.M. BaBunoBa), ompenensiTe TpaHHUIBI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiaJieTh METOJaMH HAYyYHOTO MO3HaHMs B Ouonoruu (HaOIIOeHUE U ONMUCAHHE
JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWW; OpraHu3aius ¥ MPOBEACHUE OMOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIIBIXKEHUE THUIIOTE3bI; BBISIBICHHUE 3aBUCMOCTH MEX]y HCCIIEyeMbIMU
BCJIIMUYMHAMMU, 00BsICHEHHE IOJIYYCHHBIX PEC3YyJIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX
MOHITHUM, TEOPUl M 3aKOHOB; yMEHHE JeNiaTh BBIBOJbI HA OCHOBAaHUM IOJTYYEHHBIX
pe3yIbTaTOB)

YMeHHe BBIIEIATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB; OCOOEHHOCTH NPOLIECCOB OOMEHa
BEUIECTB U IMPEBpAlleHUs] HHEPrudM B KIETKe, (POTOCHHTE3a, IJIACTHUYECKOIO U
HHEpPreTHuecKoro  oOMeHa, XEeMOCHHTEe3a, MHTO03a, Meio3a,  OIUIOAOTBOPEHMS,
Pa3MHOXKEHHUsI, UHANBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3)

YMeHue NpUMEHSTh MOJTyuYeHHbIE 3HaHUS A7 OOBSICHEHHs OO MPOLIECCOB U SIBJICHUIH,
JUISL IPUHATHS TIPAKTUYECKUX PELIECHUI B MOBCEAHEBHON >KM3HM B LEISIX 0oOecredeHus
0€30IaCHOCTH CBOETO 3/10pOBbSl M 370POBbSl OKPYXKAIOIIUX JIFOJEH, COOM0IeHUs] HOPM
IrPaMOTHOI'O MOBE/ICHUS B OKpPY>KaIOIEel MPUPOJHON cpejie; TOHMMaHue HEOOX0AUMOCTH
UCMOJIb30BaHUS  JOCTIDKEHUM COBpeMEHHOW OuoJoruM M OWOTEXHONOTWH  JuIs
PaALMOHATILHOTO MPUPOA0NOIB30BaHUS

YMenue peumiath JSJICMCHTAPHBIC TCHCTHUYCCKUC 3ada4u Ha MOHO- U I[I/II‘I/I6pI/IIIHOC
CKpCIIMBAHUEC, CICINICHHOC HACICAOBAHUEC, COCTaBJIATh CXEMBEI MOHOFI/I6pI/I}1HOl"O
CKpCIIUMBaHUA Ui NPCACKAa3aHNA HACIICAOBAHUS TPU3HAKOB Y OPraHnu3MOB

YMeHue BBIIOJHATH JIAOOPAaTOPHBIE U MPaKTHUECKUE PabOThl, cOOII0AATh MpaBuUia MpU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM

YMeHne KpUTHYECKH OLEHHBATh M HWHTEPHPETHPOBAaTh MH(POPMAIUIO OHOJIOTHYECKOTO
coJiepKaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX UCTOUYHUKOB (CMMU,
HAYYHO-TIOMYJISIPHBbIE MaTepHalibl); 3TUYECKHE ACIEKThl COBPEMEHHBIX HMCCIEIOBAHUN B
Ouosorum, MeTuIHe, OMOTEXHOJIOTUI

10

VYMeHne co3maBath COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOMICHUsS, 0000mas
OMOJIOTUYECKYI0 MH()OPMAIMIO W3 HECKOJIbKMX HCTOYHUKOB, T'PAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH
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11 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTar

IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NMPOrpaMMbl CpeiHero oouero 06pa3oBaHus

CdopmupoBaHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS; O BKJIA/J€ POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHM; (PYHKIIMOHAIBHOW TI'pPaMOTHOCTH YEJIOBEKa JJIs
peuieHus )KU3HEHHbIX 3a7a4

YMeHHue packpblBaTh COJCPIKaHUE OMOJOTHYECKHUX TEPMHUHOB W TOHITHHA: BUJ,
MOMYJSIKSI, TeHO(OHA, HBOJIONHUSA, MABMXKYIIHE CHIBI ((aKTOphl) HSBOJIIOIHH,
MPHUCIIOCOOJICHHOCTh  OPTaHU3MOB, BHA000pa30BaHKE, 3KOJOTHUYECKUE (HAKTOPHI,
9KOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTHI, PEAYIICHTHI, I[N MUTAHUS, IKOJIOTHICCKAsS
nupamujia, OnoreoreHos, onocdepa

YMmenue wusznarathb Ouosiorudeckue Tteopun (3BoarounoHHas Teopus Y. [lapsuHa,
CHUHTETHYECKasi TEOpHsl 3BOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJbILIEBOIO
cxoncrea K.M. bapa, yepenoBaHus INIaBHBIX HalpaBieHUM U mmyrted sBosmonnn A.H.
CesepuoBa, yuenuss o Ouocepe B.M. Bepnanckoro), omnpenenstb IpaHHUIBI HX
IIPUMEHHUMOCTH K JKMBBIM CUCTEMaM

YMmenue BJIaACT MCTOJAMH HAYYHOI'0 IIO3HAHHA B Ouosorun (Ha6JHOIIeHI/Ie n
OIMMCAHUC JKHBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ; opraHus3anusa H IIPOBCIACHHUC
OHOJIOrHYECKOTO OKCIICPUMCHTA, BBIABUKCHUEC THIIOTC3bI; BBIABJICHHUEC 3aBUCUMOCTH
MCXKAY HUCCICAYECMbIMU BCINYHNHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOH?ITI/If/'I, Teopnﬁ M 3aKOHOB; YMCHHUC JICJIaThb BBIBOJbLI Ha
OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIACHATh CYIICCTBCHHBIC NMPU3HAKH CTPOCHUS OMOJIOTHMYECKUX OOBEKTOB:
BUJIOB, TMOMYJSIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHWOTEOIIEHO30B U
HKOCHUCTEM; OCOOCHHOCTH MPOIECCOB HACIEICTBEHHON H3MEHYHBOCTH, €CTECTBEHHOTO
oTOoOpa,  BHJI000pa30BaHUsA,  MPUCIOCOOIEHHOCTH  OPraHU3MOB,  JEHCTBUS
IKOJIOTHUECKHUX (PaKTOPOB HA OPraHHU3MBI, TIEPEHOCA BEIIECTB W MOTOKA JHEPTHH B
OKOCUCTEMAaxX, AaHTPOINOTeHHBIX W3MEHEHHUH B DJKOCHCTEMaX CBOEH MECTHOCTH,
KPYTroBOpOTa BEIIECTB M OMOTCOXMMUUYECKHX IUKIIOB B Onochepe

YMeHue NpUMEHSATh I[OJIyuYeHHbIE 3HAHUS Ui OOBACHEHHMS OHOJIOrMYECKHX
MIPOLIECCOB W SIBJIICHUMW, NI NPHUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOU
KHU3HM B LeIIX obecriedeHuss O€30MacHOCTH CBOETO 3[0POBbS U 37J0POBbS
OKpPY)KAIOIIUX JIFOJeH, COONIIOIEHNsS HOPM TI'PaMOTHOI'O TOBEACHMS B OKpYKarolen
MIPUPOIHOM CPEJIE;

YMeHue penarh J1eMeHTapHbIe OMOJIOTHUECKUE 3a/1a41, COCTABIISATh CXEMBI IEpPEeHOCca
BEIIECTB U SHEPTUU B IKOocHcTeMax (LIeNU MUTAHUS)

YMeHue BBHIMOIHATH J1a00paTOPHBIE M MpaKTHUECKHUE paboThl, COOMIOIATh MpaBUIa
pu paboTe ¢ y4eOHBIM U TaOOpaTOPHBIM 000PYI0BAHUEM

YMeHne KpUTUYECKH OILIEHUBATh U HHTEPIPETUPOBATh HHPOPMALIHIO OHOIOTUYECKOTO
COACPIKAHUA, BKIIOYAOIIYIO IICCBAOHAYYHBIC 3HAHUA W3 PA3JIMYHBIX HCTOYHUKOB
(CMH,  nayyHO-mONyJSIpHBIE = MaTepualibl);  paccMaTpuBaTh  TIJI00alIbHBIE
HKOJIOTHYECKHE TPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3HIINIO

10

YMmenue CcO3aaBaThb COOCTBEHHBIC IHChbMEHHBIE U YCTHBIC COO6IJ_IGHI/ISI, 06061]_135[
6I/IOJ'IOFI/I'-IGCKy1-O I/IH(l)OpMaIII/IIO N3 HCCKOJIbBKMX MCTOYHHUKOB, I'PAMOTHO HMCIIOJIB30BAaTh
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MOHATUIHBIN anmapaT OMOJIOTHH

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUSA

1

buosnorns xak HayKa

1.1

buonorus — Hayka o >kuBOW mpupoje. Pomp Ouonoruu B (OPMHUPOBAHHUU COBPEMEHHOMN
Hay4YyHOU KapTUHBI Mupa. CucreMa OUOIOrHUECKUX HAYK

1.2

MeToapl MO3HAHUS KUBOW MPHUPOAbI (HAOIIOACHHE, HKCIIEPUMEHT, OMHCaHuE, U3MEpEeHHE,
KJIacCU(UKAIMS, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX )

2

JKuBble cucTeMBI U X OpraHu3anusa

2.1

XKussie cuctembl (OMOCHCTEMBI) KaK IMpeaMeT u3ydeHus: Omonorun. CBOHCTBa OMOCHUCTEM H
UX pazHOOOpa3ue

2.2

YpoBHu OpraHu3alnuu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKHH, KJIETOYHBIH,
OpraHU3MEHHBIH, MOIMYJISIIMOHHO-BHIOBOM, SKOCUCTEMHBIH, OMOC(hepHBIN

3

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUH COCTaB KIETKU. XUMHYECKHE 3JIEMEHThI: MaKpOAJIEMEHTbl, MUKPO3JIEMEHTHI.
Bona u MuHepanbHble BemecTBa. OYHKLIMU BOABl M MHUHEpPAIbHBIX BELIECTB B KIETKE.
[Monnep:xanue ocMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHne OeNKOB. AMHHOKHCIIOTHI — MOHOMeEpHI OenkoB. Hezamennmeie u
3aMEHHMbIE AMMHOKHUCIIOTHl. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOMH
MOJIEKYJIbl (NIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKIUNU OEIKOB.

®epMeHThl — Ouojorumyeckue KarainuzaTtopbl. CTpoeHHe (QepMeHTa: AaKTUBHBIM IEHTP,
cyocrpatHas cneuuduuHocte. Kodepmentsl. Burtamunsl. Ominuus (epMeHTOB  OT
HEOPraHMYECKUX KaTalIM3aTOPOB

3.3

VYraeBoabl: MOHOcaxapuabl (TIH0OK03a, pubo3a M Ae30kcupu0o3a), aAucaxapujbl (caxaposa,
JAKTO3a) W ToNHMcaxapuibl (Kpaxmai, TJIMKOTeH, IeJUTo03a). buonorndeckue (yHKIHH
yriaeBoAoB. Jlumuasl:  TpUraMuepuisl, crepounsl,  Qochonunuasl.  ['uapodunbHo-
ruipo@oOHbIe cBoiicTBa. buonornyeckue pyHkuuu aunuaos. CpaBHEHHE YIIIEBOAOB, OEIKOB
U JIMIHUJIOB KaK MCTOYHUKOB SHEPIUU

3.4

Hyxnennoseie xucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue u pynkunu PHK. AT®: ctpoenue u pyHkuu

3.5

I_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Knerounas TCOpHH. Mertoapl HU3YUCHUS KIICTOK

3.6

Knerka xak nenoctHast »xuBas cucreMa. OOmiye NMpU3HAKU KJIETOK: 3aMKHYyTas Hapy)KHas
memOpaHna, mosiekynbl JIHK kak reHeTHUecKui anmapar, cucTeMa CHHTe3a Oeska

3.7

Tumel  KJIETOK: dyKapuoOTHUecKas U  mpokapuoTudeckas. (OcCoOEHHOCTH  CTPOCHHS
MpOKapuoTUUeCKOW KieTku. Kierounas crenka Oaktepuit. CTpoeHHE 3YKapHOTHYECKOM
kJeTKA. OCHOBHBIE OTJIMYHS PACTUTENBHOM, )XKUBOTHON M TPHOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAs CTEHKAa, TJUKOKAIMKC, HX (YHKIHH.
[Tnazmatuyeckass memOpana, e€ cBoiictBa M (QyHKImMM. Lluromnasma u e€ opraHoupbl.
OpnnomeMOpaHHBIE OpraHOM bl KJIETKHU: 3HJoasmMarudeckas cetb (OIIC), anmapar ['onbmku,
JIU30COMBI. [1oiryaBTOHOMHBIE OpraHOUABI KIETKU: MAUTOXOHAPUY, IIacTuabl. IIponcxoxnenue
MUTOXOHApPUIN U TutactTua. Buael minactua. HememOpaHHbIE OpraHoMbl KJIETKHU: PUOOCOMBI,
KJICTOYHBIN LIEHTP, PECHUYKH, )KT'YTUKU. DYHKIIMU OPraHOUIOB KIETKU. BKiItoueHus

3.9

SAnpo — perynsTopHbld meHTp KieTkd. CTpoeHue siapa: sigepHas 000J04YKa, KapuoIuiazMa,
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XPOMATHH, SIPBIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIIETKE

X(HSHCI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BemiecTB, WM MeTaboM3M. AcCUMUIIAIUS (TUTACTUYECKUI 0OOMEH) M JTUCCUMUIISIIUS
(3HepreTUYecKuii 0OMEH) — JIBE€ CTOPOHBI €IMHOrO Tpolecca Meradbonm3Ma. Turbl oOMeHa
BEIIeCTB: aBTOTPO(HBIN U rTereporpodHbii. Poms depmeHTOB B 00OMEHE BEIIECTB U
NPEBpAICHUH YHEPTHU B KIIETKE

4.2

®orocunre3. CperoBass u TemHOBas (a3l ¢dotocuHTe3a. Peakuuu ¢dotocuHTE3A.
DddextuBHOCTh (PoTOCHHTE3a. 3HaueHHWe (POTOCHHTE3a IS KU3HKM Ha 3emuie. BrusHue
ycIIoBUH cpesibl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil. XeMOCHUHTE3. XEMOCHHTE3UPYIOIIHE OaKkTepru. 3HAaUeHNE XeMOCUHTE3a JIJIs KU3HU
Ha 3emiie

4.3

DOHepreTuyecknii 0OMeH B KieTKe. Paciiensenne BemecTB, BhIACICHHE U aKKyMYJIHPOBaHHE
SHEPruM B KIETKe. ODTallbl 3HEepreTudyeckoro odmeHna. I'nmukonu3. bpoxkeHue M ero BUBIL.
Kucnopognoe oxucieHuwe, Wi KIETOYHOE JbIXxaHue. DPPEKTHBHOCTb IHEPTETHUECKOTO
oOMeHa

4.4

Peaknmu wmarpuunoro cuHTe3a. [enHermueckas wuHpopmamus u JHK. Peanmszamms
IreHEeTUYecKO nHpopmanuu B KieTke. [ eHeTnyeckuil Koa U ero cBoicTBa. TpaHCKpUnuus —
maTtpuuHblii cunTe3 PHK. Tpancmsiuus — 6uocuntes 6enka. KoaupoBanue aMuHokucior. Poib
pubocoM B OMOCHHTE3E OeKa

4.5

Hexnetounsie ¢opmbl xu3Hu — Bupychl. Mctopusi otkpeitus BupycoB (/.M. VBanoBckuii).
OCOOEHHOCTH CTPOSHHSI U KHU3HEIEATEIILHOCTH BUPYCOB. bakTepnodaru. bonesnu pacrenwit,
KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nMmmynonedunura yenoseka (BUY) —
B030yautens CIIN/{a. [IpodunakTika pacnpocTpaHeHHs] BAPYCHBIX 3a00JIeBaHHMA

PasMmHOXeHUE U HHAWBUAYAJIBHOC PA3BUTUC OPI'aHU3MOB

5.1

Knerounslii 1mukn, wiM >Ku3HEHHBIM 1Mka kietku. Wurtepdaza um mwuros. [Ipoueccsl,
npoTekaronue B uHTepdaze. Pemnukanusa — peakuus matpuynoro cunreza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapUOTHIL. JIUTIIIOMIHBINA U TalIONIHBI XpOMOCOMHBIE
Habopel. XpoMaTuasl. L{uTomornyeckre OCHOBBI pa3MHOKEHHS M HHAUBUAYATbHOTO Pa3BUTHS
OpraHu3MOB.

Henenne knetku — Muto3. Ctaaun mutosa. [Iporeccsl, mpoucxoasimme Ha pa3HbIX CTATUAX
MHUTO3a. brnonoruueckuii CMBICII MUTO3a

5.2

@DopMBI Pa3sMHOKEHUSI OpPraHU3MOB: O€Croynoe U IMojioBoe. Buisl 6ecrnonoro pasMHOKEHUS:
JiefieHHe HaJBOe, TOYKOBAHUE OJJHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHKe, BEreTaTUBHOE
pa3MHOxeHue. MickyccTBeHHOE KJIOHHPOBAHUE OPTaHU3MOB, €r0 3HAYEHHUE JUIsl CEJIEKIIUU

5.3

[TomoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIONOrO.
Meiio3. Cragum wmeno3a. IIpomeccel, mpoucxonasimue Ha cTaguax wmenosa. lloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica M 3HaUeHUE MeH03a

5.4

lamerorenes — mporiecc 00pa3oBaHUsl TOJOBBIX KIETOK Yy KHBOTHBIX. [loNOBBIE Kene3bl:
CEMCHHHUKHU U ANYHUKHU. O6p330BaHI/Ie " Pa3BUTHUC ITOJIOBBIX KJIETOK — raMcT (CHepMaTO3OI/I}1,
AWIIeKIIeTKa) — chepMaroreHes ©u ooreHe3. OCOOEHHOCTH CTPOEHUsS SIMIIEKIETOK U
criepmaro3ouoB. OmnogorBopenue. [laprenorenes

5.5

WnauBuayansHoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIBHOE pa3BUTHE (IMOpHOTeHe3). DTallbl
SMOpPHUOHAJIBHOTO Pa3BUTHUS y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJsuus,
opranorere3. IlocTamOpuoHanpbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBHOTO PA3BUTHUS:
npsiMoe, HempsiMoe (JIMYMHOuYHOe). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBHI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YpOACTBa. PocT M paszButue pacteHuid. OHTOreHes3
IIBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHH, CTAIUH PA3BUTHS
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HaCJIGI[CTBCHHOCTB 1 USMCHYUBOCTb OPTraHU3MOB

6.1

IIpenmer m 3amaum reHeTuku. Mceropus pasBUTHS TEHETHKU. Bkiaag pOCCHHCKUX U
3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToabl TeHETUKH (TMOpUI0I0rHYecKHid,
LIUTOTEHETUUECKUH, MOJIEKYJISIPHO-TEeHETU4YECKH). OCHOBHBIE TI'€HETUYECKHE IIOHATHUS.
['eHeTHMYECKasi CUMBOJIMKA, UCIIOJIb3YEMasl B CXEMaX CKpELIMBaHUM

6.2

3aKOHOMEPHOCTH HACIIEZOBAaHUS IPU3HAKOB, ycTaHOBIeHHBIE ['. Mennenem. MoHoruOpuaHoe
CKpelMBaHHE. 3aKkOH eauHooOpa3zus TuOpuaoB mepBoro  mokoseHus. [Ipasuio
JOMUHHUPOBaHMsI. 3aKOH paclleIieHus] Inpu3HakoB. ['mmoreza uuctorel ramer. IlosnHoe u
HEMOJIHOe  JOMUHHMpoBaHue. JluruOpuaHoe  ckpelmuBaHue. 3aKOH  HE3aBUCHUMOIO
HaCJICAOBaHUs IIPHU3HAKOB. I_[I/ITOI‘CHCTI/I‘IGCKI/IG OCHOBBI I[I/II‘I/IGPI/II[HOI‘O CKpCIIMBaHU.
AHanusupyromee ckpemuBaHue. Vcnonb3oBaHME aHAIM3UPYIOLIETO CKPEIUMBAHUA Ul
OTIpeIeNIeHNUs] TEHOTUIIA OCOOH

6.3

CueruieHHOe HacienoBaHue pu3HakoB. Pabora T. Moprana 1o cLerieHHOMY Hac/leJOBaHUIO
reHoB. HapynieHue cuernsieHus reHoB B pe3yJbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAsi TEOPHs
HacJIeICTBEHHOCTH. ['eHeTnueckue kapThl. I eHeTnka nojaa. XpoMOCOMHOE ONpeiesICHHUE MoJIa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TeTepOraMeTHbIE OPIaHU3MBbI.
HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C IOJIOM

6.4

M3MmeHunBOCTh. BUibl M3MEHYMBOCTU: HEHACJIEACTBEHHAs U HacleACTBEHHas. Poib cpensl B
HEHACJICICTBEHHON HM3MEHYMBOCTH. XapaKTePUCTUKA MOAU(DUKAIUOHHOW W3MEHYHBOCTH.
BapuanyoHHbIii psj ¥ BapuanuoHHas kpusas. Hopma peakuuu npusnaka. KonndecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHON U3MEHYUBOCTU

6.5

HacnencrBeHHass, WM T€HOTHIIMYECKas, W3MEHYMBOCTh. KoMOMHATHBHAs H3MEHYHBOCTD.
Meiio3 U NOJIOBOM HpoIECC — OCHOBA KOMOMHATHBHOM HW3MEHYMBOCTH. MyTallOHHas
u3MeHYnBOCTh. Kilaccuukanus MyTaluii: TeéHHble XpPOMOCOMHBIE, TeHOMHbIe. YactoTa u
NpUYMHB ~ MyTanmuid. MyTtareHabple  (akTOpbl. 3aKOH TOMOJIOTHYECKUX  PSJIOB B
HacneacTeeHHou n3MenunBoctu H.M. BaBunosa

6.6

I'enetuka uenmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBbIM, IIMTOTCHETHYECKUH, OMOXUMUYECKUM, MOJEKYJISPHO-
reHeTudeckuid. COBPEMEHHOE OIpEeJeIeHUE T€HOTUIA: IOJHOT€HOMHOE CEKBEHHpPOBAHUE,
TEHOTHIIMUPOBaHKE, B TOM unciie ¢ nmomombio [11[P-ananu3a. Hacnencreennsie 3a0oseBaHust
YyeloBeKa: TeHHble Ooyie3HH, OOJEe3HHM C HACIEICTBEHHOW TMPeapacioyioKeHHOCTHIO,
XpoMocoMHBIe 0ose3Hn. CoMaTHYEeCKWe M TeHEepaTWBHBbIC MyTaluu. [IpUHIMIBI 370pOBOTO
o0Opa3a U3HU, JUATHOCTUKH, MPOPUIAKTUKN U JICUECHUS TeHETUYECKuX Oone3Heil. Menuko-
TEHETUYECKOE KOHCYJIHTUPOBAHKE. 3HAUCHUE MEIUIIMHCKON T€HETUKHU B MPEJOTBPAIICHUU U
JICYCHUH TCHETUYECKHX 3a00JIeBaHUI YeIOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuus Kak Hayka M IpolecC. 3apOKICHHE CENEeKIUU U aoMecTukanus. Yuenue H.M.
BaBunoBa 0 LeHTpax MPOUCXOXKIEHHS M MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKICHNS JOMAIIHUX XUBOTHBIX. CopT, mopoja, ITaMm

7.2

CoBpeMeHHbIE METOJIbl CEeNEKIMU. MacCOBbIi M WHAMBHIYalbHBI OTOOpPHI B CeJNEKIUU
pacTeHUH M JKMBOTHBIX. OIlEHKa OJKCTepbepa. DbIM3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. Yncras aunaus. CKpelMBaHue YUCTHIX JTUHUNA. ['eTeposuc, wnm rubpuaHas cuia.
HeponctBenHoe ckpemuBanne — ayrtopunuur. Otnan€éHHas THOpuau3anus U e€ YCIexwu.
HckyccTBEeHHBI MyTareHe3 M MOJyYEHUE MONMIIIOUI0B. JIOCTHKEHMS CENEKIMU PacTeHUH,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak OTpaciab NPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3JaHUS
pexomOuHanTHOM JIHK u TpaHcrenHsix opranuzMoB. Kierounas umkeHepus. Kierounble
KYJIbTYpBI. MUKpPOKJIOHATIbHOE pa3MHOXEHUE pacTeHuN. Knonuposanue
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BBICOKOTIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE M 3TUYECKHE
npo6siembl. ['MO — reneTudecki MOAUGHUIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

DBOIIOIMOHHAST OMOIOTHS

11

DBOIIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CaupnerenbcTBa 3Bojtonuu. [lageoHTonornyeckue: MmocieoBaTeIbHOCTh MOSBICHUS BUIIOB B
MAJICOHTOJIOTUYECKOM JIeTONHCH, Tepexoanbie ¢opmbl. buoreorpaduyeckue: CXOACTBO U
paznuuue ¢ayH u ¢GI0p MATEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA U pa3ivuus
SMOPHOHOB pa3HBIX BUAOB MO3BOHOUYHBIX. CpaBHUTENHHO-aHATOMHUYECKUE: TOMOJIOTMYHBIE,
aHaAJIOTUYHbIC, PYAUMEHTAPHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0O0JIIMYECKUX MyTEH y BCEX OPraHu3MOB

1.2

OpomonmonHas teopus Y. lapBuna. [Ipennocsuiku BO3SHUKHOBEHUS JapBUHU3MA. JIBroKylIMe
CHJIBl 3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pPa3sMHOXKEHUE NpPU OTrPAaHUYEHHOCTH
pecypcoB, HeonpeaenEHHast N3MEHUYMBOCTb, 00ph0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBIH 0TOOD)

1.3

Cunrernueckast teopust 3Boitoruu (CTD) um ocHOBHBIE €€ MONOKEHUA. MUKPOIBOTIOIMS.
[Tonynsuus Kak eIMHAIIA BUIA U SBOJIIOLUN

14

JBwxymue cuibl ((hakTopbl) SBONIONMM BUIOB B mpupoje. MyTallMOHHBIA TMpolecc u
KOMOWHATHBHAsE HM3MEHYUBOCTh. [lomynsimoHHBIe BOJMHBI M jApeid reHoB. M3omsuus u
murpanus. EctectBeHHbIi 0TOOp — HampaBisiomuii pakrop sBoonun. GOpMbI €CTECTBEHHOTO
oroopa. [IpHcrOCOONEHHOCTh  OpPraHM3MOB  KaK  pe3yiabTar  dBOJOUUHU.  [Ipumepsl
npucnocoOIeHui y opranu3MoB. Apomopdo3sl U uauoaganTanuu. Bua u BunooOpasoBaHue.
Kputepun Buga. OcHOBHBIE (OPMBI BUI000pa30BaHUs: reorpaduuecKoe, IKOJIOTHIECKOe

1.5

Maxkpoossomirorst.  DopMbel  3BoONIONMH:  (QUIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas,
napasienbHas. HeoOpatuMocTs 3BONMIOIMU

Bo3HHMKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHay4yHBI€ TIPEICTABICHHUS O 3apOKIACHUM >KU3HU. HaydHble TUIore3sl BO3HUKHOBEHMS
KHU3HU Ha 3emuie: abMOreHe3 U MaHcnepMus. XUMHUYecKas 3BOJNIONMS. DKCIIEpUMEHTAIbHOE
MOATBEP)K/IEHNE XUMHUYECKON sBomonuu. HaudanbHble 3Tanbl OMOJIOrMYECKON 3BOJIIOLMH.
I'mnoreza PHK-Mupa. IlepBble kieTkun u ux 3Bomoonus. POpMUPOBAHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB

2.2

Pa3BuTre xu3Hu Ha 3emiie mo 3pam U nepuonaM. Karapxeil. Apxeiickas U NpoTepo3oicKas
apbl. [laneo3olickas spa U €€ mnepuonabl: KeMOpPUNCKHUN, OPAOBUKCKUHM, CHUIYypHIICKUH,
J€BOHCKHM, KaMEHHOYTOJIbHBIN, NMEepMCKH. Me3030icKasd pa U €€ NEpUOAbl: TPUACOBBIN,
IOpCcKuii, MenoBou. KaitHo3olckasgs »spa W €€ TepuoAbl: MAJICOTr€HOBBIA, HEOr€HOBBIM,
AHTPOIIOTEHOBbIN. XapaKTepUCTUKa KIMMAaTa U T€0JIOTHUECKUX MporeccoB. OCHOBHBIE 3Tallbl
SBOJIIOIIMM PACTUTENBHOIO M KUBOTHOTO MHpa. ApoMOpQo3bl y pacTeHUH MU KUBOTHBIX.
[TosiBneHue, pacuBeT ¥ BBIMMUPAHUE TPYI )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHMYeCKOro MHpa KaK OTpakeHue 3BoJoUUd. OCHOBHBIE CUCTEMAaTHYECKHE
TPYMIBI OPTaHU3MOB

2.4

OBoronus 4enoBeka. AHTPOIOJIOTUS Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 IPOUCXOKICHUH
yenoBeka. MeTopl n3ydeHust antpornorenesa. Cxo/AcTBa U pa3inyusl 4eJI0BeKa U )KMBOTHBIX.
CucrtemaTnueckoe TOJOXKEHHE dYenoBeka. JIBwxkyime cuibl ((akTopbl) aHTPONOTeHE3a.
HacnencTBeHHass M3MEHUMBOCTH M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 KU3HH,
U3rOTOBJIEHUE OPYAMM TPyAa, MBIILIJIEHUE, PEUb

2.5

OCHOBHBIE CTaIMM M BETBU IBOJTIOIIMN YEIOBEKA: aBCTPAIONUTEKH, YeToBeK ymenbii, YemoBek
NpAMOXOJAIIMKA, YenoBek HeaHaepTalbCKuii, YenoBek pa3yMmHblii. Haxoaxum wuckomaemsix
OCTAHKOB, BpeMs CYIIIECTBOBaHMsI, 00JaCTh pacCIpOCTpaHEeHHUs, 00HEM TOJIOBHOTO MO3ra, 00pas
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KU3HU, OPYAUs

2.6

UYenosedeckne packl. OCHOBHBIC OOJBIIME pachl: €BPONEOWAHAS (€Bpasuiickas), HErpo-
aBCTpajoujHasi (dKBaTOpHalIbHAsA), MOHTOJOUJHAs (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TIPEICTAaBUTENICH 4YEJIOBEYECKHX pac K YCIOBHUSM CYHIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXarouias cpeaa

3.1

DKOJIOTHS KaK HaykKa. 3ajauu ¥ pa3zieiibl SKOJIOTUU. MeTOIbl KOJOTHYECKUX UCCIIETOBAHHA.
Dkonorudeckoe MupoBo33peHue. Cpeapl OOUTaHWS OpPraHU3MOB: BOJHAS, HA3EMHO-
BO3/YIIIHAs!, [IOYBEHHAs, BHYTPHOPTraHU3MEHHAs

3.2

Okonoruueckue ¢akropel. Krnaccuduxamus oskonornyeckux (akTopoB: aOMOTHUYECKHUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JIeWCTBUE SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI

3.3

Abuotnyeckue (HaKkTOphI: CBET, TEMIIEpaTypa, BlaxHocTs. Poronepuoansm. [Ipucnocobnenus
OpPTraHU3MOB K JICHCTBHIO aOMOTHYECKUX (haKTOPOB. BHOJIOrHUECKUE pUTMBI

3.4

buornueckue dakropsl. Buapl OMOTHYECKHX B3aMMOACHCTBUI: KOHKYPEHLUS, XUITHUIECTBO,
MapasuTU3M, MYTYalIn3M, KOMMEHCAIH3M (HaXJIEOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIIN3M,
HeifTpann3M. 3HaueHHe OMOTHYECKMX B3aMMOJAEHCTBHM AJI CyLIECTBOBAHHMS OPraHU3MOB B
IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTepUCTUKU  nomymsiuud. OCHOBHBIE — IOKAa3aTeNu  MOMYJISIUH:
YUCJICHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanusa. JIuHamuka
YUCJICHHOCTH ITONYJISALMU U €€ peryssuus

COO6H.I€CTBa H 3KOJIOTHYCCKHUE CUCTCMBI

Coo0b1iectBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAS,
Tpoduyeckas (numieBas). Bunbi-noMmuaanTel. CBs3u B OHOIIEHO3€

4.2

Okonorndyeckue cucrteMbl (3kocuctemsl). I[lonsTHe 00 »3KocucTeMe U OUOreoLeHO3e.
OyHKIMOHAIbHBIE KOMIIOHEHThl 3KOCHUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKA3aTENIM 3KOCUCTEMBL: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHE MUPAMUAbL: MPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUUBOCTB, caMoperyiisinus, passutue. Cykneccus

4.3

[IpupoaHble HSKOCUCTEMBI. JKOCHCTEMBI 03€p H peK. OKOCHCTeMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonormdeckoe wu
XO03SICTBEHHOE 3HAYEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak Qaxtop ycToMuuBOCTH dKocucTeM. CoxpaHeHue OHOJIOTHYECKOTo
pazHooOpa3us Ha 3emiie

4.4

VYyenne B.U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB u cTpykrypa 6uocepst. Kusoe
BemectBO M ero (Qynkmun. OcobeHHocTH OHOChepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecMe M oOpaTHas cBsizb B Ouochepe. KpyroBopoTsl BemecTts u
OMOTeOXUMHUECKUE IIUKIIBI JJIEMEHTOB (YIiepo/ia, a3oTa). 30HalbHOCTh Onocdepsl. OCHOBHBIE
OMOMBI CyIIN

4.5

UYenoBeuecTBo B Omoctepe 3eminu. AHTPONOTEHHbIE M3MeHeHus B Ouochepe. ['mobanmpHbIC
AKOJIOTUYECKHE MTPOOIIEMBI.

OcHOBa palMOHANLHOTO YIPaBICHHUS TNPUPOTHBIMU pecypcaMd U HUX UCIHOIb30BaHUE.
JlocTuxkenust OMOJIOTUU M OXpaHa MPUPOIb
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u ap.; [lox penakiueit
[Taceunuka B.B. Axuunonepnoe obmiectBo «M3narensctBo «IIpocsenienne»

* buonorus. 11 knacc. Ilaceunnk B.B., Kamenckuit A.A., PyoroB A.M. u np.; [lox penakuueit
[Taceunuka B.B. AxnuonepHoe obectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* buonorus. buonorndeckue cucTeMsl U IPOLECChl; yriayonennoe ooydenue, 10 kmacc/ Tepemon A.B.,
ITerpocoBa P.A. OGmiecTBo ¢ orpanndeHHoOM 0TBeTcTBeHHOCThIO « MOl MHEMO3MHA »

* buonorus. buonornyeckue CHCTEMBI U MTPOLIECCHI; yrayOneHHoe o0yuenue, 11 kimacc/ Tepemor A.B.,
ITerpocoBa P.A. OGmiecTBo ¢ orpann4eHHOM 0TBeTCTBeHHOCThIO « MOl MHEMO3MHA »

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bu6mmoreka [IOK

resh.edu.ru

http://bio-shool.ru
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