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MNOACHUTEJIbBHAS 3AIIMCKA

IIpn pa3paboTke mnporpamMMmbl MO OHMOJIOTMH TEOPETHUYECKYKD OCHOBY MJIf
OIpeNesieHus] TMOAXO0M0B K (OPMHUPOBAHUIO COAEpXKaHUS Y4eOHOro IpenMera
«buonorua» cocraBwim: KoHuenryaiaeHele TnonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COJEp>KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUN K YPOBHIO TTOJTOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOITUX IEIAX U
OPHUHIMIAX, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oO1ero oopazoBanusi B Poccuiickoit denepalinu, a Tak)Ke MOJTOKEHUS O crieruduke
Ouosnoruy, e€ 3HAYEHWHW B TIO3HAHUM IKUBOM TMPUPOIbI U 0OOecreYeHuu
CYLIECTBOBAHMS UelIOBeYecKOro obuiectBa. CoriacHO Ha3BaHHBIM MOJOXKEHUSM,
OIpeieTIeHbl OCHOBHBIE (DYHKIIMU MTPOrPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aét NpeCTaBiICHHUE O LeNsx, 00 00IIel cTpaTeruu
00yueHus1, BOCIMTAHUSA U Pa3BUTHsI 00 ydarOLUXCsl CPEACTBAMH yU4E€OHOr O IIpeiMeTa
«buonorus», onpeznenser o0A3aTeaIbHOE IPEAMETHOE COAEPKAHUE, €0 CTPYKTYPY,
pacnpeneneHue Mo pasjieisaM M TeMaM, PEKOMEHAYEMYIO MOCIEN0BaTEIbHOCTD
U3yUeHHUsl yIeOHOTO MaTepuana ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOrO IPOIECcca, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamme o OMOI0ruyM TaK)Ke YUYUTHIBAIOTCA TPEOOBaHUS K IIaHUPYEMbIM
JUYHOCTHBIM, METANpEAMETHBIM M TPEAMETHBIM pe3ylbTaTaM oOy4YeHHs B
(opMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTENbHOM
JeSITeNbHOCTH/Y4eOHBIX JeHCTBUIl 0Oydarolmuxcss MO OCBOCHHMIO COJEpKaHUs
OMOJIO0rNYecKOro 00pa3oOBaHMUs.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIH ypPOBEHb) peain30BaH
OPUHLUIT TIPEEMCTBEHHOCTH B HU3yYE€HUU Ouojoruu, Onarojmapss 4emy B Hei
OpOCMAaTPUBAETCS  HAMpPABICHHOCTh HAa pa3BUTHE 3HAHUM, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALMN JIMYHOCTH, SKOJIOTMUECKOI0 MBILIUIEHUS, PEAICTABIECHUI O 310pOBOM
obOpasze >KM3HM U OEpEeKHBIM OTHOILIEHUEM K OKpYXarolleil MpupoaHOW cpere.
[ToaTOMy Hapsay ¢ U3yd4eHHEM OOIIEOMOIIOTMYECKUX TEOPUM, a TAK)KE 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOLIUX B
HHUX NPOILIECCOB B MPOrpaMMe MO OMOJIOTMU YZAEIEHO BHUMAHUE HCIIOJIb30BAHMIO
NOJIYYEHHBIX 3HAHUN B MMOBCEJAHEBHOM JKU3HU JJISl pEIICHUs NPUKIAAHBIX 3a/a4, B
TOM 4Hclie: NpO(UIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKA, MEIUKO-
F€HETHYECKOr0 KOHCYJIbTUPOBAHUSI, 00OOCHOBAHUS IKOJIOIMUECKH LIET€CO00Pa3HOro
HOBEJICHUS] B OKpY’KaloLIel NpUPOIHON cpene, aHanu3a BIMSHUS X03S1CTBEHHOM
JESITEeIbHOCTH YEJIOBEKa Ha COCTOSTHUE MPUPOAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenne BHUMaHUS K TPHUKIAJAHON HampaBiICHHOCTH Y4eOHOro IpeaMera
«buonorus» NpoANKTOBaHO HEOOXOAUMOCTHIO 00ECTIeUeHUs YCTOBUH JIJISl pEIICHMS



OJTHOM M3 aKTyaJIbHbIX 3aJlay IIKOJBHOTO OMOJIOrHYEeCKOro oOpa3oBaHusi, KOTOpas
npennonaraeT GopMUpOBaHHE Y OOYYArONIMXCSI CIIOCOOHOCTU aJanTHUPOBATHCS K
U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUDPA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecTo. OHa oOecrieunBaer (opMUpOBaHUE y OOYUYAIOIIMXCA MPEACTABIECHUN O
HAyYHOU KapTHUHE MHpA, pacIIUpsieT U 000O0IIaeT 3HaAHUS O KUBOH mpupoue, €&
OTIIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OPTaHM3AIlMd W JBOJIOIUHU, CO3TAET
yCIOBUSL  JUIsi:  TIO3HAHWSI  3aKOHOB  JKMBOM  MpUpOAbI, (GOPMUPOBAHUS
(yHKIMOHAIBHOW T'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMUYECKOTO MBIIIUICHHS], [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bbonbioe 3HaueHrne OMOJIOTHS UMEET TaKXKe JIJIsl PEIICHHs BOCTIUTATEbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenue 6uonmoruu odecrieynBaeT yciaoBus sl popMupoBaHus
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalii OMOJOTWYECKUX 3HAHUU C
NPEICTaBICHUAMHU U3 JIPYTUX YUeOHBIX MTPEAMETOB, B YACTHOCTH, PUBUKHU, XUMUU U
reorpa¢uu. HazBaHHBIE TOJNOKEHUS O TMpeAHA3HAYECHUU Y4eOHOrOo mpeaMera
«buonorus» cocTaBWIM OCHOBY JMJIA ONpENEIEHUs NOAXON0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUsA, MPEACTaBICHHOrO B Iporpamme Io
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buomorusi» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C IMO3ULUNA KyJIbTYpOCOOOpPa3HOr0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOy4Yaromrecs: JODKHBI OCBOUTHh 3HAHUS M YMEHWs, 3HAYUMbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, OMNPEICISIONINE aJ[eKBaTHOE IMOBEJACHHE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOU aesTenbHOocTH. Oco0oe MecTo B ATOM cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEpPKaHUsl, KOTOPbIE CIY>KaT OCHOBOM JIJIsi popMUpOBaHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MuUpa H
[IEHHOCTHBIX  OpPUEHTAIMAX  JHUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrNYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTMM OCYLIECTBICHO € Y4€TOM NPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPHUPOJBI, O €€ YPOBHEBOW OpPTaHU3AINU U
ABOJIONIMU. B COOTBETCTBHHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BbIJICTICHBI CIEAYIONINE CoAepKaTeabHble JUHUM: «buonorus kak Hayka. MeToisl
Hay4yHOTO To3HaHuUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Ouosnornyeckas cuctema», «CucteMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«OBOIOIUS KUBOU MPUPOIBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.



enr m3yuyeHuss ydeOHOro mnpenmera «buosjorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHUCTEM pAa3HOTO paHra ¢ NPUOOPETCHHE YMEHHI
UCIIONIb30BaTh ATH 3HAHWUS MJI TPAMOTHBIX NEWCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOH TIPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkenue 1enu u3ydeHus: yuyeoHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeunBaETCsI PEIICHUEM CIIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIUMHKCS CHUCTEMBbI 3HAHUH O OHMOJOTHYECKUX TEOPHSX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBWIaX, CIY)KAIlHX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3ul U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHW3AIIMH, BBIJAIONTUXCS OTKPHITHUSIX WU COBPEMEHHBIX
UCCJIeIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANMM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISA0B, WIEH W TIOIXOMOB K HM3YyYCHHUIO JKUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy OOydJarommxcs oOOIIed KyJabTypbl, (YHKIIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHHS OKPYKAIOIIETO
MUpPa KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHUH U OIBITA, MOTYYEHHBIX TIPH U3YICHUU
OHOJIOTHH;

dbopMupoBanue y OOydYalOIMUXCS YMEHHMHA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUECKOW JCATEIBHOCTH YEIIOBEKa, Pa3BUTHHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEJTOBEKOM KUBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIpH TIPOBEICHNN OMOJIOTMYECKUX UCCIICTOBAHMIM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUM JUIsl TIOBBIIIEHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 11sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KM3HU TS
OIICHKH TTOCJIC/ICTBHIA CBOCH JESITEIBHOCTH 10 OTHOIIEHUIO K OKPYXKAIOIICH cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE U COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a00seBaHUM.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM yUE€OHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM obacTu «EcTecTBeHHO-HAYyUYHBIE MPEMETHI.

Jlyist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Hegento), B 11 kinacce — 34 yaca
(1 gac B Heneno).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Posnp 6uonorun B popMupoBaHIN COBPEMEHHON HAYYHOM KapTUHBI Mupa. Cuctema
OMOJOTUYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[IpakTuyeckass padora Ne 1. «/cmonp3oBaHWE pPa3IUYHBIX METOJOB MPH
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble ccTeMbl U UX OPraHU3aIus.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, IOMYJISILUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. XumMHu4yeCKuii COCTAB U CTPOCHHE KJICTKH.

XUMHYECKAN COCTAB KJIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEITKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depMeHThI — Ouosornyeckue kataiuzatopsl. CTpoeHre pepMeHTa: aKTUBHBIN
neHTp, cyoctpatHas crneuuduunocts. Kodepmentsl. Burtamuubl. Otauums
(bepMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYraeBoabl: MOHOCaxapuibl (TII0K03a, pru003a U 1Ie30KCUPU003a), TUcaxapuibl
(caxaposa, JlakTo3a) MW ToJMCaxapuibl (Kpaxmaji, TJUKOIeH, IEeJUII0JI03a).
buonornyeckue GyHKIMM yriieBOI0B.

Jlumuael:  Tpurmunepunabl, Qochomunuapl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkumu JJHK. Crpoenne u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. KiierouHas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

KiteTka kak nenoctHas xxuBas cucrema. OOIue Npru3HaKky KJIETOK: 3aMKHYyTast
HapyxHass MmemOpana, Monekyinbl JIHK kak reHernmueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJTUKOKAIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpana, e€ cBoicTBa U pyHkiuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHouabl kietku: OIIC, ammapar ['onbiku,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKd. QyHKIIMU OPraHOMJOB KJIETKU. BKItoueHus.

SAnpo — perynsaropHblii 1eHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcHOPT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. @pankinn, K. M. bap.

Juarpammel: «Pacnipenenenne XuMUUeCKUX 3JIEMEHTOB B HEXKUBOU IPUPOJILY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIeKyJTbl BONbI», «brocunTes Oenkay, «CTpoeHnue MOJIeKyJTbl OemKay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JIHK», «CTpoeHune Moaekybl



AT®», «CTpoeHHE 3YKApPUOTUYECKON KIIETKW», «CTpOEHHE KUBOTHOM KIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue sifipa KIETKU», «YTIeBOAbIY, «JIunuab».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpONpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «l/3ydeHue KaTaaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpenaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BeniecTB: aBTOTpOGHBIN U reTepoTpodHbIid. Poibs dhepmeHTOB B
oOMeHe BEIEeCTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeasl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHUHTE3UpYIolue OaKkTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYJIMPOBAHUE YHEPTUHU B KJIETKE. DTalbl SHEPTeTUUECKOro ooOMeHa. [ nukonus.
bpoxenune m ero Buabl. KuciaopogHoe OKHUCIEHWE, WIM KJIETOYHOE JIBIXaHUE.
OxucnurensHoe GochopunupoBanue. DPHEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzanus reneruueckoil uHpopmanuu B KiIETKe. ['€HETHYECKUM KO U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOKuCHOT. Pomb pubocom B
OnocuHTe3e Oenka.

Heknerounsie popMsbl xu3HU — BUpychl. Uctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTpPOCHHS M KMU3HEHHOTO LMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura denoeka (BUY) — BozOymaurens CITM/]a.



OOpaTHass ~ TpaHCKpUIIUs, peBepraza W uHTerpasa. lIpoduiaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«Ctpoenre u PyHKITMOHUpPOBaHUE TeHA», «CUHTE3 Oenkay, «[ eHeTHdecKuit Komy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHHEe KIETKNY, MOAeNb cTpyKTypbl JTHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[{utonornueckue OCHOBBI PA3MHOKEHHMSI W HWHIAUBHUIYAJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPTraHU3MOB: 0€CIioyioe U MoyioBoe. Bumbl 6ecmonoro
Pa3MHOXKEHUS: JICJICHUE HAJNBOE, IIOYKOBAHWE OJIHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHMU3MOB, €r0 3HAYEHUE JJIS1 CEIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormdeckuii cMmbica U
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUs TOJNOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTPOCHHS SAWIEKJIETOK U crepMaTo30ouaoB. OIuiogoTBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpelbl Ha Pa3BUTHE OPraHWU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pasButue pacrenuili. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y [BETKOBBIX pAacTEHUi», «BereraTuBHOEe pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yenoBeka», «OCHOBHBIE CTAaJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknnes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens metadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

Jlaboparopnasi pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHs MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBeHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKA. Ponb nuToI0run
U HSMOPHUOJIOTMM B CTAHOBJICHUM T€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIpHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MoHorubpuiHoe CKpeuMBaHue. 3aKoH eIuHOoo0paszust THOPUIOB MEPBOro
nokosneHus. [IpaBuino qoMuHUpOBaHMs. 3aKOH pacllleIUIeHHs Tpu3HakoB. ['unore3a
YUCTOTHI raMeT. [1oHOEe 1 HenmoJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpemuBanue. Vcnoap30BaHne aHATU3UPYIOLET0 CKPEMBaHUs
JUIS1 OTIPEJIETICHUsI TEHOTHUIIa 0COOU.

Cuennennoe HacnegoBaHue npu3HakoB. Padora T. Moprana no cuernjieHHoOMy
HACJIEOBaHUIO reHOB. HapyllieHue clerieHusl TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUs HACIEACTBEHHOCTH. | eHETUUECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE OMpENeSieHHE MoJia. AyTOCOMbI U MOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, Wid TeHOTUIMYECKas, HU3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYNBOCTU. MyTarioHHast "3BMEHUYMBOCTh. Kitaccudukarys MyTanuii: TeHHEIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAJOB B HaclieACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETUKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE onpeieTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamm3a. HacneacTtBennele 3a0o0jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOM NpPenpacroioKeHHOCTbIO, XPOMOCOMHbIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauud. CTBONOBBIE KJIETKH. [IpuHUUIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUEHUE MEAUIIMHCKON
TE€HETUKU B MPEAOTBPAICHUY 1 JIEYEHUN TeHETUYECKUX 3a00JICBaHMI YeTOBEKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabnuue! u cxeMbl: «MOHOTMOPHUIHOE CKPEIIMBAHKUE U €70 IUTOT€HETUYeCKast
OCHOBAa», «3aKOH pacUICIUVIEHUS U €r0 HUTOI€HETUYECKAsi OCHOBA», «3aKOH YHCTOTBI
ramery, «/lurubpuanoe ckpenuBanney, « [uTonoruueckne OCHOBBI TUTUOPUTHOTO
CKpeIIUBaHuA», «Meno3y, «B3anmoaencTBre ajuienbHbIX T€HOBY, «['eHeTnueckue
KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKa», «l'e€HeTnka momnay», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOrO C MOJIOM», «KapuOTHUIIbl 4YelloBeKa W JKUBOTHBIX),
«Buael u3zmeHuuBOCTHY», «MonudukanmoHHas H3MEHUMBOCThY», «HacnenoBanue
pesyc-akropay, «['eHeTruka rpyni KpoBuy, «MyTanmoHHast K3BMEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKanud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonnoe nmomunupoBanuey», «JluruOpuaHoe ckpemnuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT ¥ MUKpoTpemnapaTt «/[po3oduna» (Hopma, myTammu (GOpMbI
KpPBUIBEB U OKPACKU Tena), repoapuit «I opox mOCEBHOM.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHUOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yyeHne MoaudUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHast pabota Ne 7. «AHanu3 MyTanui y Apo30(Hibl HA TOTOBBIX
MUKPOIIpEenapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHWE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Ceneknus Kak HayKa W MpoOIECC. 3apOXkKIEHUE CENEKIMU U JOMECTUKAIUI.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCX0KAEHUS 1 MHOTOOOpa3usi KyJlIbTYPHBIX
pactenunii. LIeHTpbl NpoUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJIeKIIMM pPacTeHHM W >KUBOTHBIX. OIleHKa JKCTephepa. bIM3KOpOACTBEHHOE
cKkpemuBaHue — WHOpuAMHT. Yucras nuHus. CKpenMBaHWE YHUCTBHIX JUHUU.
I'erepo3uc, wnu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycnexu. FIckycCTBEeHHBIM MyTareHes u MoydeHue
MOJIUTUIONIO0B. [JOCTHIKEHUS CENEKIINN PACTEHUN, ) KUBOTHBIX 1 MUKPOOPTAHU3MOB.

buorexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUsA. OTambl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npoodinembl. MO —  reHeruyecku
MO (UIIPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

IToprpers: H. M. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuet u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuily, «l[lopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHHpOBaHUe», «KOHCTpyupoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISIKU TUIOJIOB U KOPHETUTIOAOB AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTEHUS.

JlaGopaTopHblie u npakTu4ecKue padorTbl:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJEKUUU PACTEHHH H
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,



COPTOMCIIBITATENbHBIA ~ y4aCTOK, B TEIUIMYHOE  XO3SMCTBO, J1abOpaTOpHUIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIUOHHAS 0HOJIOTUS.

[IpeanocbulkM BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUU. OBOJIFOLMOHHAS
Teopusi U €€ MecTo B OuWonornu. BiusiHue SBONIOIMOHHON TEOpUH Ha pa3BHUTHE
OMOJIOTUHU U APYTUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTONOrMUECKHE: MOCIEA0BATEIBHOCTD
HOSBJIEHUS BUJOB B IaJEOHTOJIOTMYECKON JIETONUCH, NepexXoHble (HOPMBI.
buoreorpaguueckue: cxoncTBo u paznuure GpayH 1 Gaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3iuuus SMOPHOHOB pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTeH y BCex
OpPraHU3MOB.

OBomonmonHas Teopust Y. JapBuna. Ilpeanochblik BO3HUKHOBEHHUSA
JapBUHU3MA. JIBWXKylMe CHJIBl 3BOMIONMHM BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpeAeNEHHAasT W3MEHUYHUBOCTb,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3o (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsnus kak eauHUIA BUAA U 3BOJIOLHH.

JBrxymue cuiabl ((hakTopbl) 3BOJIOLMUA BUIOB B Mpupoje. MyTallMOHHbIN
npoluecc ¥ KOMOWHATHMBHAs WM3MEHYMBOCTH. [lomyssiiMOHHBIE BOJHBI M Jpeud
reHoB. M3051us U MUrpanusi.

EctectBennblii oTO0p — HampaBistommii  (aktop sBomonuH. DPopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Ipucnoco6IeHHOCTh OPraHM3MOB KaK pe3yibTaT dBONIONUU. [Ipumepsr
PUCTIOCOOJICHN Y OpraHu3MoB. ApoMopGh 036l M UIH0ATATITAIIHH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (DOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. DopMbl  IBONIONUU:  (uUIeTHYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napajuienbHas. HeoOpaTuMocTh 3BOIOINH.

[IpoucxoxJieHHE OT HeCleUUaaIu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJaNTUBHAS paguaius.

JdeMoHCcTpanuu:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromnep, A. H. CeBep1ios.



Tabnuuel u cxembl: «Pa3BUTHE OpraHUYecKoro Mupa Ha 3emiiey, «3apobIIIu
MO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEeHU»,
«MHoroobpasue  mopoa  JKUBOTHBIX), «[Tomynsaunny, «MyTanroHHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «Maumoamanramuuy, «OO0mas aereHepauus»,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «lIpucmoco0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOIHUYECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbIMU THUIIAMU OKPACKH,
HA0Op IJIOIOB M CeMsH, KoyuieKuus «[Ipumepbl 3alIMTHBIX MPUCTIOCOOTICHUHN Y
KHUBOTHBIX», MoJie’db «OCHOBHbBIE HAIIPABJICHUS 3BOJIOLUNY», O0BEMHAs MOJETH
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX ).

buoreorpadguueckass kapra wmupa, KoJuleKuus «@POpMbI COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmonenp anmmkauus «llepekpéct
XpOMOCOMY, BlIaXKHbI€ Ipenapatsl «Pa3zBurre HaceKoMoro», «Pazpurue narymkmn»,
MuKponpenapart «Jlpo3zoduna» (HopMma, MyTanuu (popMbl KPbUILEB U OKPACKH TEIA).

JlaGopaTopHblie u NpakTU4YecKue padorThl:

JlaboparopHasi padora Ne 1. «CpaBHeHue BHAOB O MOpP(]OIOrHYEeCKOMY
KPUTEPHUIO.

Jlabopatopnas pabota Ne 2. «Onucanue npucrnoco0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOT'O XapaKTepa.

Tema 2. Bo3HMKHOBEeHMe M Pa3BUTHE KU3HU HA 3emure.

JloHay4dHbIE TPENCTABICHUS O 3apOKACHMM >XKW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHcHepMus. XUMUYECKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKON 3BooIMK. HavyanbHbIe 3Tarbl
ounonornyeckor »Bomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
@opMHUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas Hpbl. llaneoszoiickas spa u €€ mepuonbl: KEeMOPUUCKUU,
OPJOBUKCKHUH, CHITYPUHUCKHAM, IEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iickas 3pa U €€ Nepuobl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHOo30Mickass »pa W €€ mNepuoAbl: MNAJIEOr€HOBBIA, HEOrE€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa W TeoJIOTMYECKUX MpoleccoB. OCHOBHBIE JTAIlbI
ABOJIIOLIMUA PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
XKUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYIM KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKoro Mupa Kak oTpaxkeHue 3Boiouud. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butue npencTaBieHui o
NPOUCXOXKIACHUM YelloBeKa. MeTonbpl H3ydeHusi aHTpomnoreHe3a. (CxXoictBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBrxymiue cuibl (hakTophl) aHTpororenesa. HacneactsenHnas ”3MEeHUYUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAHM
Tpy/la, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenopek
yMmenbid, YenoBek npamoxomsamud, YenoBek HeanaepraibCckun, YenmoBek
pasymubiii. Haxogku HCKONaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHMS, 00JACTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUAHAS
(eBpasmiickas),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPHUCIOCOOJECHHOCTH  MpeACcTaBUTEISH
YeJIOBEYECKHX PAC K YCJIOBHUSM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. M. Onapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHMEe CoONHEUHON cucTeMbl», «Pa3zBuTue
opraHuueckoro wmupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckasi kierka», «CoBpeMEHHasi CHUCTeMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHS YeJIOBEKa U UeTO0BEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeECTa TMAJCOHTOJIOTMYECKUX  HAXOJIOK  IPEAKOB
COBPEMEHHOI'0 4YeNoBeKay», «/lpeBHeume moan», «pesHue moan», «llepsbie
COBPEMEHHBIC TI0IN», «HemoBeuecKkue pachh».

O6opynoBanue:  mynsixu — «[IpoucxoxaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEeaHJepTalblla, KPOMAaHBbOHIIA), CJIENKU WU
n300pakeHUsT KaMEHHBIX OpYIUid MNEepBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHOJoruyeckass Ta0numna, Kowiekius «DopMbl
COXPAHHOCTH UCKOINAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie 1 nNpakTHYecKue padoThl:

[IpakTuyeckast padora Ne 1. «M3ydueHue HUCKOMAEMbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJUIEKIIHSIX.

DKCcKypeust «IBONIONHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KPAaeBEIUECKUN My3€il).

Tema 3. OpranusMbl ¥ OKpPY:Ka0IIAs cCpeaa.



DKOJIOTUsl KaK HayKa. 3aJaud U pa3Jieibl SKOJOTurd. MeTo/ bl HKOJIOrHYeCKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, IMOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3KoIOruyeckux (pakToOpoB:
abuoTHueckue, OMOTHYECKHME M AaHTPOIOreHHble. JleiicTBHe 3KOJIOrH4ecKux
(hakTOpPOB HAa OPTraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OopraHu3MoOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buotnueckue haxTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPCHITUSA,
XUIIHUYECTBO, cuMOKMO03 U ero (opmsl. I[lapazutusm, xoomnepaiusi, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaH3M.
3HaueHre OUOTHUYECKUX B3aMMOJCWUCTBHUI /JIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyiasuuud. OCHOBHBIE IOKA3aTENH
HOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUU U €€ PeryJIsaiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapta «lIpupognsie 30HbI 3emnny, «Cpeabl oOUTaHMS
opraHusMoBy», «®Doronepuoauzm», «llonynsaiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH MONYJISIUU UHPY30pun-TyPenbkuy, «lluiieBbie nemm.

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosoruyecknue 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCay.

[Tpaktuueckas padora Ne 2. «[loncy€T mIOTHOCTH MOMYNSIUN Pa3HBIX BUIOB
pacCTEHUI.

Tema 4. Coo0mecTBa ¥ IKOJI0OTHYECKHE CHCTEMBI.

Coo0miecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunbi-momunantel. CBsizu B
OMOoLIeHO3E.

DKoJloru4eckre cuctembl (dkocucTembl). I[loHsiTHE 00 »dKOcHCTEME W
ouoreornieHoze. @DYHKIIMOHAIBHBIE KOMIIOHEHTHI HKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, pEeAYLEHTbl. KpyroBopoT BEIIECTB U NMOTOK 3HEPTHMHU B HKOCUCTEME.
Tpoduueckue (umieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
MOKAa3aTeau 3KOCHCTEeMbl: OuoMacca, NPOAYKIHUS. ODKOJIOTMYECKUE MHPAMUJIbI:



OPOAYKIMM, YHCICHHOCTH, Ouomacchl. (CBOHCTBA HSKOCUCTEM: YCTOMYHMBOCT,
caMoperymsiuus, pazpurue. Cykieccusl.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOr€HHBbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe n X03siCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak QakTop ycToMuMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouochepe. I'panuiipl, coctraB U CTpyKTypa
ouoceprr. JKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHocdepbl Kak
ro0agbHONW 3KOCHCTEMBl. JlMHaAMuueckoe paBHOBecHMe U oOOpaTHas CBfA3b B
o6uocdepe.

KpyroBopoTsl BemiecTB 1 OMOreoXMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriepoja,
a3zoTa). 30HaNbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOIIOreHHBIE M3MEHEHHS B Onocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHMe MPUPOIBI U YenoBedecTBa. CoxpaHeHue 6ruopazHooOpasus
KaKk OCHOBa YyCTOMYHMBOCTH Ouocheprl. OcCHOBa palMOHAIBLHOTO YIPAaBICHUS
OPUPOAHBIMUA PECYPCAMHU U UX HCNONb30BaHUE. JlOCTHKEHNS OMOJIOTMM U OXpaHa
IPUPO/IBI.

JdeMoHcTpanuu:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabmuupl u cxembl: «llumeBsie 1enu», «bHOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponueie coobmiectBa», «llenu nuraHus», «IKOJIOTMYECKAs MHPAMUTAN,
«buocdepa u denoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa
XBOMHOro  Jjeca», «buomneHnos BomoéMan, «ArporeHod», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JICHCTBUS Ha IPUPONY», « BakHENIIINE HCTOUYHNUKY 3arpsI3HEHUS
BO3/lyXa M TPYHTOBBIX BOA», «IlouBa — BaxkHelnas coctaBistonias ouochepsi,
«®DakTopel  nerpaganuud  nouB»,  «llapuukoBbiii  3ddekT»,  «DakTOpHI
PaaMoOAaKTUBHOTO 3arpsisHeHus Ouocdepbr», «OOmas crpykrypa Ouocheps,
«PacnpocTtpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

OO6opynoBanue: Mopenb-anmmukanus «TUnuyHble OMOIEHO3bI», TepOapwuii
«PacTutenbHble COOOIIECTBaY, KOMIEKIIUA «bHUoLeHO3Y, «BpeauTenu BaxKHEUIIUX
CEbCKOXO3SIMCTBEHHBIX KYIbTYpP», TepOapuu U KOJUICKIIUA PACTEHUM U )KUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIaM OAHOro Buaa, KpacHast kHura
Poccuiickoii ®enepanmu, u300paKEHUS OXpaHSIEMbIX BHUJOB pAaCTEHUN U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[IPOIPAMMBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOGHHUSI  OOy4YaIOIIMMHUCS  MPOrpaMM  CpelHero  olmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHHE OO0YYaIOIIUMHCS POCCHMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HAHMSI, TOTOBHOCTh M CIOCOOHOCTHh OOYYaronIuXxcsi pyKOBOJCTBOBATHCA B CBOEH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS mpenMera «buonorusi» gocTurarorcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMHU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHUS, CAaMOBOCTHMTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIICHUS K KYyJbTYPHOMY HACICIHIO U
TpaAUIHAsIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, OTpUpoae U
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS YyueOHOro mnpeaMera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYaIOIIEerocss Kak aKTUBHOTO H

OTBETCTBEHHOT'O WICHA POCCUIMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPHU CO3/IaHUN yUESOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHbIX U TO3HABATENIbHBIX 3a/lad, BbHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YYUTHIBaTh B CBOMX JEUCTBUAX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3ajJlad, YBaKUTEIHHOTO
OTHOIIEHUS! K MHEHHIO OIIMOHEHTOB MpU OOCYXIECHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTH POCCUHUCKON TPaXAaHCKON UIEHTUYHOCTH, MATPUOTU3MA,
YBa)KE€HUS K CBOEMY HapoOJly, 4YyBCTBA OTBETCTBEHHOCTH nepen PonHo, roparoctu
3a CBOM KpaH, cBOKO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE W HACTOSALIEE
MHOTI'OHAllMOHAJILHOIr0 Hapoaa Poccun;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIHUIO U MaMSITHUKAM MPUPOABL,
NOCTHXKEHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKMX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIy)KeHHMIO U 3amuTe OTedyecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHHUE TYXOBHBIX LIECHHOCTEN POCCUIICKOI0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJAUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



NIOHMMAaHHE dMOIIMOHAILHOTO BO3JCHCTBUS KUBOM IPHUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

MOHMMAaHHME U peau3alius 3JJ0pOBOro U 6€30macHOro oopa3a >KM3HHU (370POBOE
UTaHue, COOJII0ICHUE TUTUEHUIECKUX MTPABUI U HOPM, COATaHCUPOBAHHBIN PEKIM
3aHATUI W OTHAbIXa, peryjsipHas (QuU3nyeckas akTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO W KOMIICTCHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYCCKOMY M
MICUXUYECKOMY 3]I0POBBIO;

NMOHMMAaHUE TIEHHOCTH TMPAaBWI WHIWBHIYATHHOTO ¥  KOJJIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHME MOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYIOITIO0UE;

TOTOBHOCTh K AaKTHUBHOW JI€ATETLHOCTH TEXHOJOTMYECKOM M COLHUAIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

MHTEPEC K Pa3IMYHBIM cdepaM MpoPEeCCHOHATBHON ACATEIBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIEC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I11eJIECO00pa3HOE OTHONICHHE K MPUPOJIE KaK NCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KYyIbTYpbl: MNPHOOPETEHHE OIbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM M TMyTed ux
pElIeHHUS;

CIIOCOOHOCTH UCIIONIb30BaTh MPUOOpPETaEMbIe IPU U3YUCHUH OMOJIOT UM 3HAHUS
U yMEHUS TIpH PEIICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHAILHBIM
IPUPOJIONOJIb30BaHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B TPUPOJIE,
HANPABJICHHBIX Ha COXPAHEHHE PaBHOBECHS B DKOCUCTEMaX, OXpPaHYy BHJIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOIHOU
cpene, YMEHHE MPOrHO3WPOBATh HEOJAroNmpUITHBIE SKOJIOTUYECKHUE MOCICICTBUS
MPEANPUHUMAEMBIX JIEUCTBUUA U MTPEIOTBPAILATh UX;

HaJIMYUE€ PA3BUTOrO KOJOTMYECKOTO MBIIUICHHUS, YKOJTOTMYECKON KYIbTYPHI,
OITbITa JIEATEIbHOCTH 9KOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKOM JIEATEIBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HA JUAjore
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YHWTATEIbCKOM KYJIbTYPhl KAaK CpEACTBa
B3aUMOJICVCTBUSA MEXK1Y JIFOJIbMUA U TTIO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYy)KalollleM MHUpE KaK O €IMHCTBE NPHUPOJbI, YeIOBEKa U
olIIecTBa, B TMO3HAaHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TIPOoOIeM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX pelmaTh pPeCcypcHbe MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 TII00ATBHBIX IKOJOTMUECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUW B IENSIX
MOBBIIIEHUST OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON T'paMOTHOCTH oOydarommxcs, (GpopMmupyeMoi
IPpU U3yYEHUN OMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM UCIIONb30BaTh TIOJIydaeMble 3HaHUS [JIs aHajdu3a U
00BSICHEHUS SIBJICHHH OKPYXAIOIIET0 MUPa M MPOUCXOAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIOUEHHUSI HAa OCHOBE HAay4yHBIX (PaKkToB U
MMEIOIINUXCS JAHHBIX C LEJIbIO MOJMYYEHHS JJOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



FOTOBHOCTb M CHOCOOHOCTH K  HENPEpPHIBHOMY  O0pa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHs ydeOHOTOo mpeamera «buomorusy
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TMOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHUsl, SABJIECHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHue, HaOII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yuyeOHbIe JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, pETYJSITUBHBIC),
ob0ecneunBaromue GopmMupoBaHre GyHKIIMOHAIIBHOW TPAMOTHOCTH U COIMATIBLHON
KOMIIETCHIIMM  OOYyYalolMXCsl, CIIOCOOHOCTh OOYYarolUXCS  HCIOJIb30BaTh
OCBOCHHBIE MEKIUCIUTUTUHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbI€ IEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHUS MPOTrpaMMbl CpPEIHEro OOIIEro
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6azoBble JJOTHYECKHE TeiiCTBUS:

CaMOCTOSATENTLHO  (QOpMYJIMpPOBaTh W aKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MNPH OCBOCHMM 3HAHUWA MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX MOHATUM (BBIAETATH UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIMBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh LENU JACATEIbHOCTH, 3ajJlaBasi HapameTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIAYKTUBHbBIE, JENYKTHUBHBIC, IIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBIICHUAX, (POPMYITHUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATH CXEMHO-MOJEIbHBIE CPEJICTBA JJISl PECTABICHUS CYIIECTBEHHBIX
CBS3€Hl W OTHONIEHWH B W3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe
NPOTUBOPEUU PA3HOTO pOAA, BBISBICHHBIX B PA3JIUYHBIX HHOOPMAIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IUIaH pElIeHUs MPOoOJeMbl C Y4ETOM aHaln3a UMEIOLIUXCS
MaTepUalIbHbIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUN AESTEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBHUSX PEabHOT0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE 1eHCTBHA:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKOM U TPOESKTHON JI€ATEIbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METO/I0B PELIEHUS] IPAKTUYECKUX 3a]a4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCMOJIb30BaTh PAa3JMUYHbIE BHUIbI JAESITEIBHOCTH 110 IOJYYEHHUIO HOBOI'O
3HAaHUS, €ro HUHTEpIpeTaluy, MNPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIIOYEBBIMU OHATUSAMHU U METOAAMU;

CTaBUTh W (HOpMyIUpoOBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTEILHOM
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTaTh TMIIOTE3Y €€ PelleHus], HAXOAUTh apTyMEHThI JJIs1 I0Ka3aTelnbCTBA CBOMX
yTBEpXKICHUH, 3a]1aBaTh apaMeTpPbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIISATH IIEJICHAIIPABICHHBIN MOUCK MEepEeHOca CPEICTB U CIOCOOOB
JEeUCTBUSI B IPO(PECCUOHAIBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M NPAKTUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE WJEH, MpEAJaraTb OPUrMHAJIbHBIE MOAXOAbI M PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHbIE PELICHMUS.

3) padora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOus, Hay4yHO-TIONYJSAPHOW JIUTEpaType, OHOJIOrMYECKUX CJOBApSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHanM3UpOBaTh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3IUYHBIE METObI MPHU TOUCKE U
orbope Ouonornueckoit mHMOpMALMK, HEOOXOIUMOM JJIs BBIMOTHEHUS YYEOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Ounoaornyeckor HHpopMaluu (CXemsl, Tpaduku, TuarpaMmbl, TAOJULbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Owonornyeckor wWHPOPMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusndeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OgyaeHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1eCTBUSIMM:

1) o6menmue:

OCYULIECTBJISTh KOMMYHUKALIMH BO BCEX c(pepax KM3HU, AaKTUBHO Y4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4y, YYUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3WLMNA APYIMX YYaCTHHKOB
Jyanora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaAMEPEHUs JIPYruX JIOJEH, MPOSIBIATh YBAXKUTEILHOE OTHOUIEHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIIOJNBH30BATh MPEUMYIIECTBA KOMAHIHON M WHAMBHUIYaJIbHOM
paboThI MpU PEIICHUH OMOJIOrMYECKOM MPOoOIeMbl, 000OCHOBBIBATH HEOOXOAUMOCTh
OPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOACHCTBUS NIPU PELIEHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN KaXA0r0 YjeHa KOJIJIEKTHBA;

OpUHUMATh LEIM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,



pacupenensTh poiv € YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJ[a U KaX/10r0 Y4aCTHUKA KOMaHbl B OOIIMIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MPOOJEeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pa3HBIX O0JIaCTAX 3HAHWM, TOCTOSHHO TOBBINIATh CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JIEWCTBHMM M MBICIUTENIBHBIX IPOLECCOB, WX PE3YJbTaTOB U
OCHOBAHMI, UCIOJB30BaTh MPUEMBI PEPIIEKCUU NJis OLUEHKH CUTYyallu, BbIOOpa
BEPHOTr'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;



3) npuHsiTHe ceOs U APYrUX:

NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JPYTOro YeJIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbl COO mo Ouonoruu Ha
6a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yaeOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETAIIMU U
npeoOpa3oBaHUIO0 3HAHUN, BUIBI JESITEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX Y4E€OHBIX CUTYallUsiX, a TaKXKe B PEaJbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydeOHoOro npeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSITHIMA:
KHU3Hb, KJIETKa, OpraH1u3M, MeTa00113M (0OMEH BEILECTB U IPEBPALLCHUE SHEPTHHN),
roMeocTa3 (caMmoperynsiuusi), YypOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3JIaratb OWOJOTMYECKHE TeopuHu (KJIETOYHasi, XPOMOCOMHaf,
MyTallMOHHAs, IEHTpajdbHasg JOTrMa MOJEKYIsIpHONl Ouonorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
IPOUCXOXKIEHUS KyIbTYpHBIX pacTenuii H. M. BaBunosa), onpenensite rpaHulibl UX
IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAMU HAYYHOT'O IMO3HAHUS B OMOJIOrUU: HAOIIOIEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOT0 YKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXJy HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHUE JIEJATh BBIBOBI
HA OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJEISTH CYIIECTBEHHBIC MPU3HAKHA BUPYCOB, KJIETOK MPOKAPHUOT U
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOILIECCOB: OOMEHa BEIECTB W IpPEBpAIICHHs SHEPIUU B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOT0 M JHEPTeTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Melo03a,
OIJIOJJOTBOPEHMSI, PA3MHOXKCHHS, WHANBUAYAIBHOTO Pa3BUTUS  OpraHM3Ma
(oHTOT€HER);

yMEHUE MPUMEHSATh TMOJTyYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOIOTHYECKUX
TIPOIIECCOB M SIBJICHUH, JJIS MPUHATHS MPAKTHUCCKUX PEIICHUA B MOBCEIHEBHOMN
KHU3HU C IeTplo obecreueHuss 0e30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY’KaIOILKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O TMOBEACHUS B OKpY Karoieil
OPUPOJHON Cpeae, MOHUMaHHEe HEeOOXOTUMOCTH HCIOIb30BAaHUS JTOCTHKEHUI
COBpEMEHHOW  Ouomoruu W OHMOTEXHOJOTMH  JAJs  paldoHAIbHOTO
PUPO/IOIIOIb30BAHUS;

yMEHHE pemniaTh DJJIEMEHTApHble TEHETMYECKHME 3aJadyl Ha MOHO- U
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUICHHOE HaCleJOBaHHE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TPEJCKa3aHUs HACIENAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATH
npaBWiIa MpU padoTe ¢ y4EOHBIM U 1a00OPATOPHBIM 00OPYI0BAaHUEM;

YyMEHUE KPHUTHYECKH OIICHMBAaTh ¥ HWHTEPIPETUPOBATh HMH(POPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OPMAIIMU, HAYIHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIIECIOBaHUI B OHOIOTHUH,
MEIUIIMHE, OMOTEXHOIOTUH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOIOTHYeCKy0 UH(POPMAIMIO M3 HECKOIbKHX HMCTOYHHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUHHBINA anmapat OUOJIOTHH.

[IpeamerHbie pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUU B CUCTEME HAYYHOI'O
3HAHUSl E€CTECTBEHHBIX HayK, B (OpMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA [Tl PEIICHUS KU3HEHHBIX 3a71a4;

yYMEHHUE PACKPBIBATH COACpKaHUE OMOTOTMIECKUX TEPMHUHOB W MMOHSATHIA: BU/I,
NOMYJISALKUS, TEHOPOH], DBOJIOLUHUS, ABWXKYIIHME CUIbl ((PakToOpbl) 3BOIIOIMH,
MIPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEIYIEHThI, I[eNd MUTaHUS,
AKOJIOTUYECKas MUpaMuaa, OuoreorneHos3, ouocdepa;



yMEHUE Hu3JIaraTh OWOJIOrMYecKre Teopuu (IBOMOLMOHHAST Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusl TiIaBHBIX HAIPaBICHUN H
nyteit sBomonmu A. H. CesepuioBa, yuenuss o 6uochepe B. U. Bepnaackoro),
OTIPEACISTh TPAHUIIBI KX TPUMEHUMOCTH K YKHUBBIM CHCTEMAaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOICHNE U
ONHMCAHKE YKUBBIX CHUCTEM, TNPOIIECCOB U SIBJICHUI, OpraHu3aius M MPOBEACHUE
OMOJIOrMYECKOTr0 AIKCTIEPUMEHTA, BBIJIBUXKEHHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEIWYMHAMH, OOBSCHEHHE IIOJIYYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BBIBOJIBI
HA OCHOBAHUHM MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJIOTHUYECKUX
OOBEKTOB: BHUJOB, MONYJIALMA, NPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,
OMOreOlleHO30B M HJKOCUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEIACTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpraHU3MOB, JCUCTBUSI SKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBI, IEpPEeHOca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCHUCTEMAX, AHTPONOIEHHBIX HW3MEHEHHH B
AKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMUYECKHX
IUKJIOB B Onocdepe;

YMEHHE TMPUMEHATH IMOJYYEHHbIC 3HAHUS JJIsl OOBSICHEHUS] OMOJIOTHYECKUX
NIPOLIECCOB U SIBJICHUH, JJISl MPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KHU3HU C 1eTplo olOecrieueHuss O0e30IacHOCTH CBOETO 3J0POBbS U 3/0POBbS
OKPYXAIOILUX JIOJEH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJHON Cpele, MOHMMaHHWE HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHKCHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOT O TIPUPO/IO0II0Ib30BAHNS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3aadH, COCTABISATh CXEMBI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

yYMEHHUE BBINOIHATH JIA0OpATOPHbIE U MpPAKTUYECKHUE paldoThl, COOMIOAATh
npaBujia Ipu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPHUTHYECKH OIICHMUBATh ¥ HWHTEPIPETUPOBATH HMHQPOPMAIUIO
OMOJIOTUYECKOIO  COJAEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepHualibl),  paccMaTpuBaTh  IJ00AlIbHBIE  DKOJOTHYECKHE  MPOOIEMBbI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/laBaTh COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111ass OMOJIOrMYEcKyl0 UHPOPMAIMIO U3 HECKOJIbKUX HUCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeEM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTHnuyeckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
bubmnorexa IHOK
! brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p & https://m.edso0.ru/7f41¢c292
. bubnuotexa [JOK
3 XHWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKH 8 1 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 IKH3HEAEATEILHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3zMHoxeHMEe 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnaunorexa LIOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292
6 HacnencTBeHHOCTH U HI3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
8 Pesepsroe Bpems ! https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4
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11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
but6mmoreka [IOK
1 IBOIONHOHHAA GHOTOTHA 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bu6nuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OprauH3MBl H OKpy:kaiolas cpesa > ! https://m.edso0.ru/7f41cc74
bubmuorexa [IOK
4
Coo011ecTBa v 9KOJIOTHUECKHUE CUCTEMBI 9 htts://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

CdhopmupoBaHHOCTH 3HAHUI O MECTE W POJNH OMOJOTHUU B CHUCTEME
HAyYHOTO 3HAHMS ECTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHOM E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa W HAay4HOIO
MHUPOBO33PEHHUS; O BKJIAJAE€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHH; (PYHKIIMOHAIBHONW TPaMOTHOCTH

YCJIOBCKA I PCIICHHUA )XKU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJIep)KaHHE OHOJIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OpraHu3M; MeTaboa13M (0OMEH BELIECTB U
MpeBpalleHue 3HEPTruu), roMeocTa3 (camMoperyislus), ypOBHEBas
OpraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PETPOTYKITHS),

HACJICACTBECHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTUC

YMmenue  u3naratb  OuojorMyeckue  Teopuu  (KJIEeTOuHas,
XpOMOCOMHasi, MyTalmonHas), 3akonsl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u yueHus (0 IIEHTpax MHOrooopasus u
IIPOUCXOXAECHUA  KynbTypHbIX pactenuid H.M.  Basuiosa),

OMPEAC/EAThL I'PpaHUbI UX NTPUMCHHUMOCTHU K )KUBBIM CUCTCMaM

YMeHue BiageTh METOJaMU HAay4yHOIO IIO3HAHUS B OMOJIOTUU
(Haburo/IeHHe W OINHMCAHME KMBBIX CHUCTEM, NPOLIECCOB U SIBICHUH;
OpraHu3anisi W TPOBEJICHHE OWOJIOTUYECKOTO OSKCIEPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXKIY
HCCIIEAYyEMBIMU BEJINYMHAMU, 00BbsCHEHNE IIOJIyYE€HHBIX
pe3y/bTaTOB, UCIIOJIB30BAHHBIX HAy4YHBIX IIOHATHUH, TEOpPUH U
3aKOHOB; YMCHHME J€llaTh BBIBOJbl HA OCHOBAaHUM IIOJYyYCHHBIX

pPE3YIBTATOB)

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIICIATh CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KIIETOK
NPOKApHOT W DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIIECCOB OOMEHAa BEHIECTB W
NpeBpallleHUs] SHEPTHU B KIETKE, (DOTOCHHTE3a, IJIACTUYECKOrO U

SHEPICTHUYCCKOIO O6MeHa, XEMOCHHTEC34a, MHUTO34a, Meﬁo3a,




OINIOAOTBOPCHUSA, PA3MHOKCHHA, HHAUBUAYAJIBHOTO  PA3BUTHUA

opraHusMa (OHTOTeHe3)

YMeHue TpUMEHSTh TONy4YeHHbIE 3HAHUS Ui OOBSICHEHHS
OHMOJIOTUYECKHUX MPOIECCOB U SBICHUH, ISl TPUHATHS MPAKTUYECKUX
pelieHnid B TMOBCEJHEBHOW JKM3HM B IENIX oOecrneueHus
0€30MacCHOCTH CBOETO 37IOPOBBSI M 370POBbSI OKPYKAIOUIUX JTIOACH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEICHUS B  OKPYXKAloOIIeH
MPUPOTHON cpejie; MOHMMAaHHE HEOOXOAMMOCTH HCIIOIb30BaAHUS
JOCTHXKCHUA COBPEMEHHOW OHOJIOrMUM W OWOTEXHOJIOTUH IS

paluoOHAJIBHOI'0 IPpHUPOAOIIOJIb30BAHUA

Vmenue peiiaTtb 3JEMCHTAPHBIC TCHECTUYCCKHUE 3ala4yld Ha MOHO- U
)II/IFI/I6pI/II[HOC CKpCIIMBAHUC, CLUCIINICHHOC HACIICJOBAHHUC,; COCTABIIATH
CXEMbI MOHOl"I/I6pI/II[HOFO CKpeHIMBaHUsA JUISA npeacKasaHusd

HacJIeI0BaHMs MPU3HAKOB Y OPraHU3MOB

YMeHre BBIOJHATH JIA0OPAaTOpPHBIE W TMPAKTHYECKHE PaOOTHI,
coOmoath mpaBwiIa Ipu padore ¢ ydeOHbIM U J1aGOpaTOPHBIM

o0opynoBaHUEM

YMeHne KpUTHUECKH OLIEHWBATh U MHTEPIPETUPOBATH UH(POPMALIHIO
OMOJIOTUYECKOr0  COJEpXKaHMs, BKIIOYAIONIYI0 TICeBJOHAYYHBIC
3HaHHUA W3 Pa3NUYHBIX HCTOYHHUKOB (CMMU, HayuyHO-mOMymspHBIE
MaTepHualibl); STUYECKUE ACHEKThl COBPEMEHHBIX MCCIEJOBAHUN B

6PIOJIOFI/II/I, MCIMIINHC, OMOTEXHOJIOTUHU

10

YMeHue co31aBaTh COOCTBEHHBIE MIMCHbMEHHBIEC M YCTHBIE COOOIICHNS,
0000111251 GMOJIOrMYECKYI0 HHPOPMAIIHUIO U3 HECKOIBKIX HCTOYHUKOB,

IPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar OHOoJI0TUn

11 KJIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUHA O MECTE M POJHM OMOJIOTUU B CHCTEME
Hay4yHOTO 3HAHUS €CTECTBEHHbIX HayK, B (OPMHPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa M HAyYHOI'O
MHUPOBO33PEHHUS; O BKJAJ€ POCCHUMCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM; (PYHKIIMOHAIBHOW TIPaMOTHOCTH

YCJIOBCKA IJId PCIICHUS JKU3HCHHBIX 3a1a4d




YMmenue pacKpbIBaTh COJACPKAHUC OMOJIOTHYECKUX TCPMHUHOB U
MMOHSATHM: BUJ, TIOIIYJIALNA, FCHO(I)OHI[, 9BOJJIIOLUA, IBUKYIINUC CHIIbL
((I)aKTOpBI) OBOJJIOIHNH, HpI/ICHOCO6HeHHOCTL OpTraHnU3MOB,
BI/I,Z[006pa3OBaHI/IC, OKOJOTHYCCKHUC (I)aKTOpBI, OKOCHUCTEMA,
MMpOAYUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, e IIMTaHHUA,

IKOJIOTHYECKAs MUpaMuia, OnoreorieHos, onocdepa

YMeHue usnaratb OMOJIOTHYECKUe TEOPHH (IBONIIOLIMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHS  OBOJIOIMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojpbiiieBoro cxoacTea K.M. bapa, uepenosanust
IJIaBHBIX HampasieHuil u myteil ssomouun A.H. CeBeprioBa, yueHust
o Owochepe B.U. Bepnaackoro), ompenensTh TpaHHUIBI HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BiageTh METOJaMU HAy4YHOIO IIO3HAHUS B OHOJIOTUU
(HaOnrofieHre M ONMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHMIA;
OpraHu3anusi M TIpoBeleHHuEe OUOJIOIMYECKOTO JKCIEepHUMEHTa,
BBIIBIDKEHHUE  TUIIOTE3bI,  BBIIBICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeTlyeMbIMU BEJIMYMHAMU, 00BbsCHEHUE MOJTy4YEHHBIX
pEe3yNbTaTOB, HCIONB30BAHHBIX HAYYHBIX TIOHATUH, TEOpUN U
3aKOHOB; YMEHHUE JIeJlaTh BBIBOJbl HA OCHOBAaHUU MOJYyYEHHBIX

pE3YIBTATOB)

YMeHue  BBICNATh  CYIIECTBEHHbIE  MPU3HAKH  CTPOCHUS
OMOJIOTHYECKHX OOBEKTOB: BHJIOB, MOMYIALUN, TPOIYLEHTOB,
KOHCYMEHTOB,  pPEIYyILEHTOB, OHOreOllEHO30B M  JKOCHUCTEM;
0COOEHHOCTH  TPOLECCOB  HACJIEACTBEHHOW  W3MEHYMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHUA000pa30BaHUs, MPUCIOCOOIECHHOCTH
OpPTaHU3MOB, JEHCTBHSA SKOJIOTHYECKHUX (PAKTOPOB HA OPraHU3MBL,
nMepeHoca BEMIECTB W TIOTOKA DJHEPrUM B JKOCHCTEMaX,
AHTPOIIOTEHHBIX HM3MEHEHHH B OKOCHCTEMaxX CBOCH MECTHOCTH,

KPYTrOBOPOTa BEIIECTB U OMOTCOXUMUYECKHUX ITUKIIOB B Onochepe

Vmenue INPUMCHATE IIOJTYYCHHBIC 3HAHUA  JIA 00BACHEHUSA
OMOJIOrMYECKHX IIponeccoB 1 HBHCHHﬁ, JJI1 IIPUHATHSA ITPAKTHYCCKUX
peI_I_IeHI/Iﬁ B IIOBCEJHCBHOM JKM3HM B IEIIAX obecneyeHus
0€30I1aCHOCTH CBOEr0 3A0POBbs U 340POBbs OKPYKAIOIMIUX HIO,I[eﬁ,
CO6J'IIOI[CHI/I$I HOpM TIPaMOTHOI'0O IIOBCIACHHUA B Oprxcanmeﬁ
HpHpO,Z[HOﬁ cpeac; IOHHMMAaHUC H606XO,Z[I/IMOCTI/I HCIIOJIB30BaHUA
JOCTHKCHUI COBpeMeHHOfI OMoIOrNH HJIsA palluoOHAJIBHOI'O

MMpUPOAOII0JIb30BAHUA




YMmenue peuaTh 3JICMCHTAPHBIC OMOJIOrMYECKUE 3aga4u, COCTaBJIATH

CXCMEI IIEPCHOCA BCHICCTB U SHEPIUU B 9KOCUCTEMAX (I_IeHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH J1a0OpaTOpHble U MpPAKTUYECKHE pPaOOTHI,
coOnrofaTh mpaBuia Hpu paboTe ¢ y4eOHBIM U JabOPaTOPHBIM

o0opynoBaHueM

YMeHre KpUTHYECKU OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJCpPXKAHUS, BKIIOYAIOUIYI0 IICEBIOHAYYHbIC
3HaHMA M3 Pa3In4HbIX HMCTOYHHMKOB (CMMU, HayuyHO-mOmyJsipHBIE
MaTepHalibl); PaCCMaTPUBATh TTI00ATBHBIE IKOJIOTHYECKHE TPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHHUIO K HUM COOCTBEHHYIO

MO3UIIHIO

10

YMmeHnue co3aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHNUS,
00006111as1 OMOTOTUUECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BaTh MMOHATHUHEIN arrmapar OHOJIOTHH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Buosorus xak Hayka

11 buonorus — Hayka o >xuBoil mpupone. Ponp Ouonoruu B (GopMHpPOBaHUU

COBPEMEHHOM Hay4HOH KapTHHBI Mupa. CucTtemMa OMOJIOrMYECKUX HayK

Metozbl IO3HAaHUS KHUBOH NPUPOB! (HaOIIOAEHUE, SKCIIEPHUMEHT, OIUCAHMUE,
1.2 U3MEpeHue, Kiaccu(ukanus, MOJAEIHPOBAHUE, CTAaTUCTHUECKas o0paboTka

JIAHHBIX )

2 JKuBble cucTeMBl U UX opraHu3anusa

JKusble cucrembl (OMOCHCTEMBI) Kak IpeaMeT u3yueHus ouonoruu. CBoHcTBa

2.1
OuocucTeM U UX pasHooOpazue

YPpOBHHM OpraHuzanuu OMOCHUCTEM: MOJEKYISIPHO-TEHETUYECKHH, KIETOUHBIH,

2.2

OpraHu3MEHHbIH, MOMYIAUOHHO-BUAOBOM, YKOCUCTEMHBIH, OMOChEpHBIH

3 XHUMHUYECKHM COCTaB 1 CTPOCHHUE KIICTKHU

XHUMHUYECKUM COCTaB KJIETKH. XHMHYECKHE DJISMEHTHI: MaKpO3JICMCHTHI,
3.1 MHKPO3JICMCHTHI. Boma u MHHCPAJIBHBIC BCUICCTBA. (I)yHI(I_II/II/I BOJbI H

MHHCPAJIbHBIX BEIICCTB B KIICTKE. Ho;mepxcaHHe OCMOTHYECKOI0 OajaHca

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHUCIOTHI — MOHOMEpPBHI OENKOB.
He3amenuMmble M 3aMEHHMbBIE AMHHOKHUCIOTHL. AMHHOKHMCIOTHBIM COCTAB.
YpoBHU CTPYKTYphI OETKOBOM MOJIEKYIIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U
3.9 YeTBEpTUYHAs CTPYKTypa). XHUMHUYECKUE CBOicTBa OenkoB. buonornueckue
' GyHKIIMM OEIKOB.

®depMeHThI — Onosiornyeckue Katanuzaropbl. CtpoeHue GepMeHTa: aKTUBHbIN
eHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Buramunbl. Otaudus

(bepMeHTOB OT HCOPTAaHUYCCKHX KAaTaJIU3aTOPOB

VYrieBosibl: MOHOCaXapu/ bl (TIII0OK03a, pub03a U Ae30KCHpru003a), Tucaxapuabl
(caxapo3a, JilakTo3a) W MoOJUcaxapuibl (KpaxMmas, TJIHKOTCH, IEJUII0JI03a).
33 buonorndeckne GyHKIUU YTIEBOIOB.

' Jlunuael:  TPUTAMLEPHIBI, cTepounsl, Qochomunuasl. [HapoPHIBEHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkmu nunuaoB. CpaBHeHUE

YrijieBoA0B, OCJIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTUU

Hyxnennossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpBI HyKI€MHOBBIX
3.4 kucinotr. Crpoenne u ¢ynkuun JHK. Crpoenne un ¢ynxuuu PHK. ATO:

CTpoeHue U (HyHKIUU

3.5 [utonorust — Hayka o kietke. Kiietounast reopusi. MeToabl U3y4eHUsT KIETOK




3.6

Knerka kak nienoctHas kuBasi cucreMa. OO1Me NpU3HAKK KJIETOK: 3aMKHYTast
HapyxHast MeMOpaHa, mojekynbl JIHK kak renernueckuil anmapar, cucrema

cuHTe3a Oelika

3.7

Tunsl KIETOK: dyKapruoTH4ecKas U mpokapruoTuieckas. OcoOEHHOCTH CTPOCHUS
npokapuoTuyeckoil kietku. Kierounas creHka Oaktepuii. CtpoeHue
YKapUOTUYECKOU KJIETKU. OCHOBHBIE OTJIMUWSA PACTUTEIIBHOW, JKUBOTHOM U

IpUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPBhI KJIIETOK — KJIETOYHAs CTEHKA, TJMKOKAIUKC, MX
¢yukmuu. [Tnazmatudeckas MmemOpana, e€ cBoicTBa u pyHKIMuU. [luromnazma u
e¢ opranounbl. OMHOMEMOpaHHBIE OPraHOWIBI KICTKH: JHIIOIUIa3MaTHUYCCKas
cetb (OIIC), ammapatr [ombmxu, au3ocoMbl. [lomyaBTOHOMHBIE OpPTaHOUIBI
KJICTKH: MHUTOXOHJPHH, TUIACTH/IBL. [IpOUCX0KICHNE MUTOXOHAPUI H IIACTHI.
Bunper mnactun. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUYHBIN

LEHTP, PECHUYKH, KTyTUKH. DYHKIIUN OPraHOUIOB KJIETKU. BriroueHust

3.9

3.10

Anpo — perynstopHblii 1eHTp KieTku. CTpoeHHe snpa: sjepHas o00JI0UKa,

KapuoIuiasma, XpoOMaTuH, AJPbIIIKO. XpOMOCOMBI

TpchnopT BCIICCTB B KIICTKC

H(PBHG,I[GHTCHBHOCTB KIJIICTKH

4.1

OOMeH BellecTB, WM MEeTa0oIN3M. AcCUMWIALNS (IUIACTUYECKUN OOMEH) U
JTUCCUMIIIALIMS (SHEPTeTHUEeCKU OOMEH) — JIBE CTOPOHBI €MHOTO Tpoliecca
MeTaboau3Mma. Tunsl oOMeHa BenecTB: aBTOTPO(HbIN U rerepoTpodHbiii. Ponb

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SYHEPTUH B KIIETKE

4.2

dotocunTe3. CBeToBas 1 TeMHOBas (pa3el hoTocuHTe3a. Peakuuu ¢porocunresa.
DddexTuBHOCTH POoTOCHHTE3a. 3HaUCHUE (DOTOCUHTE3A IS KU3HU Ha 3eMIle.
Bnusinue ycnoBuil cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €TI0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIOIe OakTepuu. 3HAUYEHUE XEMOCHHTEe3a IS

JKU3HU Ha 3emie

4.3

BHCPFGTH‘ICCKI/II‘/’I OOMEH B KIIETKE. Pacmiernnenue BCIICCTB, BBLIACIICHHUC H
AKKYMYJIIMPOBAHUC OHCPIrUM B KIICTKE. OTaInbl OHCPICTUICCKOIO oOMeHa.
I'muxonus. BpoxceHHe n €ro BUIHI. KI/ICJ'IOPOI[HOG OKHCJICHHUEC, UIIN KICTOYHOC

npixanue. IPPEeKTUBHOCTh YHEPTE€TUIECKOTO 0OMEHa

4.4

Peaknum martpuyHoro cuHTte3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reneruueckoil nHpopmanuu B kieTke. ['eHeTHUeCKUid KOA U ero
coiicTBa. Tpanckpunims — matpuunsliii cuare3 PHK. Tpancnsmus — Onocunres

6enka. Koguposanue amuaokucnot. Pois pubocom B OnocunTese Genka




4.5

Hexnerounsle gopmbl ku3Hu — BUpychl. Victopus oTkpsiTust Bupycos (I.U.
WBanoBckuit). OcCOOEHHOCTH CTPOEHUS U KU3HEAEATENBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKAa, BBI3bIBAaCMbIE
BUpycamu. Bupyc nummynonepumura yenoseka (BUY) — Bo3oynutens CITN/a.

[TpodunakTika pacpocTpaHeHUs! BUPYCHBIX 3a001eBaHUi

Pa3zMuoxeHue u WHAUBUAYAaJIbHOC PAa3BUTUC OPraHU3MOB

5.1

Knerounslii 1MWK, WM XU3HEHHBIM LMK KIeTKH. MHTepdaza u MHTO3.
[Tpoueccel, npoTekaromue B uHTEpdasze. Perumkanus — peakyst MaTpUyHOrO
cuareza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HAaOOp — KapUOTHIIL.
JIMTUIONAHBIE M TAaIlUIOMJHBIA ~ XPOMOCOMHBIE  HA0OphBL.  XpOMaTHJBL.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHS W HWHAWBHUIYaJbHOTO pPa3BUTHUSA
OpPraHHU3MOB.

Henenne kierku — muro3. Craguu mutosa. [Ipoueccel, nmpoucxonsuiye Ha

PAa3HBIX CTAAUAX MUTO3A. buonorundyeckuii CMBICIT MUTO3a

5.2

5.3

®opMbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U mnosioBoe. Bunbl Oecriosnoro
pPa3MHOXCHHUS: JIEJICHHE HAIBOE, IMOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE Pa3MHOKCHHE. HckyccTBeHHOE

KIIOHMUPOBAaHUEC OPraHU3MOB, €I'0 3HAUCHUEC IJI CCICKINN

[TosioBOE pa3zMHOMXKEHHUE, €T0 OTIIMYHUS OT OECIT0JIOorO.
Meiio3. Craguum wmeioza. Ilpouecchl, mpoucxoasiue Ha CTaausx Meiosa.
IToBenenue xpomocom B Mmerose. KpoccunroBep. buonornueckuii cMmbici U

3HaYeHNe Meo3a

5.4

["ameTorenes — mporecc 06pa3oBaHus MOJOBBIX KIETOK Y )KMBOTHBIX. [1o10BbBIE
JKEJe3bl: CEMCHHUKH M SMYHUKU. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK —
rameT (CiepMaTo30U/I, SIMIIEKIIeTKA) — CliepMaTorenes u oorere3. OcoOEHHOCTH

CTPOCHUMA SIMIEKJIETOK U CIICpMaTO30H0B. OHJ'IOI[OTBOpCHI/Ie. HapTeHoreHe3

5.5

WupuBuayanbHoe  pasBuThe  (OHTOTEHE3). OMOpPHOHAIBHOE  pa3BHUTHE
(aMOpuoreHes). Itanbsl YSMOPUOHATIEHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX
IpoOJIeHre, TacTPyYIsIIs, opraHoreHes. [loctamOpruoHansHOe pa3BuTHE. THIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHS: MIPSIMOE, HEMpsiMoe (JTMYMHOYHOE). BrusiHue
CpeIlbl Ha Pa3BUTUE OPTaHU3MOB; (PAaKTOPBI, CIIOCOOHKIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct m pasButme pacteHuii. OHTOTE€HE3 IIBETKOBOTO DPACTCHUS: CTPOCHHE

CCMCHHU, CTaIUN PA3BUTHUA

HacneacTBeHHOCTh M H3MEHUUBOCTD OpraHnu3MoOB

6.1

[Ipenmer n 3agaun reneTuku. Victopus pa3BUTHS F'eHETUKHU. BKinaa poccuiicKux

U 3apyOeXHBIX YUY€HBIX B pa3BUTHE TEHETUKH. METOabl TEeHETUKH




(FH6pHI[OHOFI/I‘{eCKI/II>'I, HHTOFGHGTHHCCKI/Iﬁ, MOJ'IeI(yJ'ISIpHO'FCHGTH‘-ICCKPIIZ).
OcHOBHbBIEC TeHETHUECKHUE OHATHS. | eHeTHYecKast CHUMBOJIMKA, UCIIO0JIb3YyCMas B

cXeMax CKpCH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEJOBAHUS IPU3HAKOB, yCTaHOBJIEHHBIE [. MeHnenem.
MoHorubpuiHoe CKpeuBaHue. 3aKOH €AMHO00pa3usi THOPHIOB IEPBOTO
nokosieHus. [IpaBwiio noMUHMpOBaHMS. 3aKOH pACIIEIUIEHMsS IPU3HAKOB.
I'unoTe3a unctoTsl ramet. IloaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpunHoe ckpemyBaHue. 3aKOH HE3aBUCUMOI'O HACJIE0OBAHUS IPU3HAKOB.
[{uToreHeTyeckre OCHOBBI AUTMOPUIHOIO CKpEIIMBAaHMS. AHaIU3MpYIOLIee
CKpeliyBaHue. Vcrosnb30BaHME — aHAJIM3HUPYIOLIETO  CKPEIMBaHMUS  JJId

oTpe/eNIeHUs] TEHOTHUIIa 0CO0U

6.3

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana no cuemjiieHHOMY
HaclleIoOBaHUIO TIeHOB. HapymieHue cuerieHuss TIeHOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHas TEOpUs HacleACTBEHHOCTH. ['eHeTrmueckue
KapThl.

I'enetnka mosna. XpoMOCOMHOE OmpefesieHHe Moia. AyTOCOMbI U TIOJOBBIE
XpoMocoMBbl. ['oMorameTHele U reteporaMmeTHble opraHu3Mbl. HacnenoBanue

MMPU3HAKOB, CHCIUICHHBIX C I10JIOM

6.4

N3menunBOCTb. BBl N3MEHUMBOCTH: HEHACICACTBEHHAs U HACJIECICTBCHHA.
Ponp cpenpl B HEHAcIHEACTBEHHOM M3MEHYUBOCTH. XapaKTEPHUCTHKA
MOJIU(UKAITMOHHOH H3MEHYMBOCTH. BapHalMOHHBIA psa M BapHUallMOHHAs
kpuBasd. Hopma peakuum mnpusHaka. KonuuecTBEHHbIE U KauyeCTBEHHbIE

NPU3HAKK U UX HOpMa peakuuu. CBOHCTBA MOIN(UKATUOHHONW U3MEHUNBOCTH

6.5

HacnenctBenHast, Wi TEeHOTHNUYECKas, HM3MEHYMBOCTh. KoMmOMHaTHBHas
M3MEHYMBOCTh. Meio3 W TMOJIOBOM MpOLEcCC — OCHOBA KOMOMHATHBHOMN
W3MEHUYUBOCTH. MYyTaIllMOHHAs W3MEHUYUBOCTh. Kiaccudukanus MyTanui:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacTOTa M MPUYMHBI MyTaluii. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEJCTBEHHOW H3MEHYMBOCTHU

H.. BaBuiosa

6.6

I'enetnka uenmoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOABI TEHETHUKH
YeJIOBeKa: reHeaoTrnIeCKUi, OJIM3HELIOBBIN, IMTOICHETUYCCKUI,
OMOXMMUYECKHUH, MOJICKYJIsIpHO-TeHeTHUeckuii. COBpEeMEHHOE OTpe/eIeHre
TeHOTHUIA: TOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIHUPOBAHHUE, B TOM YHCIIE C
nomonipio [I1[P-ananu3a. HacnenctBenHsle 3a0ofieBaHUs 4YeJOBEKa: T'€HHbBIE
0011e3Hu, 00JIE3HH C HACJIEICTBEHHON MPEIPaCIOI0KEHHOCTHIO0, XPOMOCOMHbIE
6osne3nn. CoMaTUYeCKUe W TeHepaTHBHbIE MyTalMu. [IpUHIUIBI 310pOBOTO
oOpa3a JKW3HM, AMATHOCTHKH, MPO(DUIAKTUKA U JIEYCHHsS] TE€HETHYECKHX

Ooe3HeH. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBaHHUE. 3HaueHue




MEIUIIMHCKOM TE€HETUKH B NpeaoOTBpAlICHUN W JICUCHHUHU TCHCTHYCCKUX

3a00JIeBaHUH YEIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekusi Kak Hayka M IpoLecc. 3apOoXkJACHUE CEJICKUUU M TOMECTUKALMS.
Yuenne H.M. BaBumoBa 0 MLEHTpax MPOUCXOXKACHUS K MHOTrooOpasus
KYJIbTYpPHBIX pacTeHuil. LIeHTpbl mpOoUCX0kKAEHUS TOMAITHUX KUBOTHBIX. COpT,

nopozaa, mitaMm

7.2

CoBpeMeHHbIE METOJbI CEIEKIMU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHM M *KUBOTHBIX. OlEHKa SKcTepbepa. bianskopoacTBeHHOE
ckpeuBanue — MHOpuauHr. Yucras nuHus. CKpeUIMBaHUE YHMCTBIX JIMHUM.
I'ereposuc, wm rudpuaHas cuna. HepoacTBeHHOE CKpelnBaHue — ayTOPHIUHT.
Otnanénnas ruOpunusanuss u e€ ycrnexw. VICKyCCTBEHHBI MyTareHes u
MIOJIy4eHUE MOJIMILIONAOB. JlOCTHKEHUS CEJIEKLIUU PACTEHUM, KUBOTHBIX H

MHKPOOPTaHU3MOB

7.3

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAas HWHKEHEpHUs. ITarbl
co3nanusa pexomoOuHantHo JIHK u Tpancrennsix opranumsmon. Knetounas
nwxkeHepuss. KiietouHnble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHE BBICOKONMPOIYKTHUBHBIX CEIIbCKOXO03IMCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE M dTHYecKue npodseMpl. MO — reHeTH4ecKu

MO,I[I/I(bI/IHI/IPOBaHHBIC OpraHHU3Mbl

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOMIOIAOHHASA OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeugerenscTBa  HBOMIONUH.  [laneoHTONOTHYECKHE:  IMOCIEA0BATEILHOCTh
MOSIBIICHHUSI BUJOB B TAJICOHTOJOTMYECKOW JICTONHMCH, MEPEXOJHBIE (HOPMBI
buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH u (GIOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA M pasinyMs SMOPHOHOB pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,
aHAJOTWYHBIC, PYAMMEHTapHbBIC  OpraHbl, aTaBU3Mbl.  MOJEKYISIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX

MeTabOIMYECKUX MyTel y BCeX OpraHu3MOB

1.2

OpomonnonHass Tteopusa Y. JlapBuna. Ilpenmochbuikn  BO3ZHUKHOBEHHS

JapBUHU3MA. [[BHKyIllME CHIIBI 3BONIONMU BUAOB 10 JlapBuHY (M30BITOUYHOE




Pa3MHOXKCHUE ITPU OTPAHUYICHHOCTHU PECYPCOB, Heonpe):[enéHHaﬂ NU3MCHYHNBOCTD,

O0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus dBomonnu (CTD) u OCHOBHBIE €€ TIOJOKCHHUS.

MukposBosntonus. [Tonynsius kak eIMHUIA BUIA U YBOJIOLHHA

1.4

JBuxyme cuibl (pakTophl) SBOJIOLMU BUAOB B MpUpoe. MyTallMOHHBIH
IpoLecc U KOMOMHATUBHAsI M3MEHUYMBOCTb. [lomyIslinOHHbIE BOJIHBI U Ipeid
reHoB. M3omsamus u murpanus. EcrecTBeHHbIH 0TOOp — HANpaBIsIOINi Gakrop
sBostoIUU. DOpMBI €CTECTBEHHOTO 0TOODA.

[TpucnocoOaeHHOCTh OpPraHW3MOB Kak pe3yiabTaT HBoJtonuH. [Ipumepsl
PUCTIOCOOTICHUN Y OpraHu3MoB. ApoMOp(O3bl U UAHOAAATITALINH.

Buag u  BupooOpasoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI

BI/II[006p330BaHI/IﬂZ reorpa(bnquKoe, 9KOJIOT'MYCCKOC

1.5

Maxkpospomoonus.  Dopmbl  3BoNOLMM:  QUIIeTHYECKas, JAUBEpreHTHas,

KOHBEpreHTHas, napauieiabHas. HeobpaTumMocTh 3BOIOLUN

Bo3HUKHOBEHNE M pa3BUTHE )KU3HU Ha 3eMIIe

2.1

JloHayuHbple MNpeaCTaBICHHS O 3apOXKIACHHHM KWU3HM. HayuyHble TuIIoTe3bl
BO3HMKHOBEHHUS KHM3HM Ha 3emiie: abuoreHe3 W MaHCIEpMHsA. XUMHUYECKas
IBOJIIOLIMA. OKCIEPUMEHTAIBHOE IOATBEPKICHUE XUMHUYECKOH 3SBOJIIOLMH.
Hauanbuble sTansl 6uonorndeckoit ssomonuu. I'unoreza PHK-mupa. Ilepsbie

KJICTKHU 1 UX 3BOJIIOIMA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPIraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. Ilameosoiickas 3pa W e€ mepuoOAbl: KEMOPHHCKHUH,
OpIIOBUKCKHW, CWJIYPUHUCKUN, JI€BOHCKHI, KAMEHHOYTOJIbHBIA, TEPMCKHUH.
Me3o30iickas spa 1 €€ epruoabl: TPHACOBBIN, IOPCKHI, MEJIOBOM.

Kalinozoiickass »pa W €€ TmepuoJpl: NaJCOre€HOBBINA, HEOrC€HOBBIM,
AHTPONOr€HOBBIN. XapaKTepUCTHKa KJIMMAaTa W TEO0JOTMYECKHUX IPOIIECCOB.
OCHOBHBIE 3Tallbl 3BOJIIOIIMH PACTUTEIBHOTO U JKUBOTHOI'O MUpa. ApoMOp(O3bl
y pacTeHuil U KUBOTHBIX. [losiBIeHME, paclBET U BBIMUPAHUE TPYII >KUBBIX

OpraHU3MOB

2.3

Cucrema OpTraHHUYCCKOro MHpa KaK OTPAKCHUC SBOJIIOIWU. OcHOBHBIE

CUCTCMATUYCCKHUC I'PYIIIIBI OPraHU3MOB

2.4

DBOIONMS YesoBeKa. AHTPOIONIOTHUS Kak Hayka. PasButue mpencTaBieHUN O
MIPOMCXOKICHUH YejoBeKka. MeTonbl m3ydeHus aHtpororeHe3a. CXoacTBa u

pasiinvduAa 4€JI0BE€Ka U )KUBOTHBLIX. CucreMaTHYECKOE MOJIOKEHHE YeJIOBEKA.




JBuxymue cuibl ((pakTopsl) aHTpornorenesa. HacneacrBeHHast ”3BMEHYHBOCTD U
€cTeCTBeHHbIH 0TOOp. OOmecTBeHHBI 00pa3 XKU3HH, U3TOTOBIICHHE OPYIUI

TpyZa, MBIIIJICHUE, PeUb

2.5

OCHOBHBIE CTaAuU W BETBH JBOJIIOIUM YEJIOBEKA: aBCTPAJONMUTEKH, YeroBek
ymenslid, YenoBek mNpsAMoOXondmui, YenoBeK HeaHAEpPTaIbCKUM, YenoBek
pa3ymHbIi. Haxoaku mckomaembIX OCTaHKOB, BpeMs CYILIECTBOBaHUS, 00J1acTb

pacmpocTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAUS

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIINE PAChl: €BPONEONIHAs (eBpa3uiickas),
HEerpo-aBcTpasiouHast  (9PKBaTOpHaibHas),  MOHrOJIOMJIHass  (A3MATCKO-
aMepuKaHCKasi). YepTel NpUCHOCOOICHHOCTH IMPEICTABUTENCH YeI0BEYECKUX
pac K YCIOBHMSAM CyLIECTBOBaHMs. EnuHCTBO uenoBedeckux pac. Kputnka

pacu3ma

OpraHu3Msbl U OKpYyXKarolas cpeaa

3.1

DKOJIOTHSl KaK HayKa. 3aaydl U pa3Aelibl SKOJOTUH. METOIbl IKOJOTUYECKHUX
uccienoBaHui.  Dkosiornyeckoe — MupoBo33peHue.  Cpeapl  0OMTaHUA

OpPraHru3MoOB: BOAHAsA, HA3CMHO-BO3AyllIHAA, [IOYBCHHAs, BHYTPUOPIraHU3MCHHA

3.2

Okonornyeckne Qakropel. Kiaccudpukamms skomorudeckux — (HakTopos:
abuoTtnyeckre, OMOTHYECKHE W aHTpONOreHHble. JlelicTBHE SKOIOTMYECKHX

(bakTOpPOB Ha OPraHU3MbI

3.3

AbuoTtnueckue (hakTopbl: CBET, TEMIeEpaTypa, BIAXHOCTb. POTONEPHOAMU3M.
IlpucnocoOnenuss OpraHu3MoB K JIeHCTBHIO aOMOTHYECKHX (DAKTOpPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢gakropbl. Buasl OMOTHUECKUX B3aMMOJEHCTBUI: KOHKYPEHLUS,
XUIHUYECTBO, MMapa3uTU3M, MyTyalu3M, KOMMEHCAIM3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJM3M, HEWUTpanu3M. 3HA4YeHHE OMOTHYECKHUX

B3aI/IMOI[eI>'ICTBI/II\/JI AJid CynI€CTBOBaHUA OPTraHU3MOB B IIPUPOJHBIX COO6HI€CTBaX

3.5

OKOJIOTUYECKUE  XapaKTEpUCTUKH  momymsiuuu. OCHOBHBIE  IOKa3aTeNH
MONYJISALIMNA: YUCIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTD, IPUPOCT,

MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTH IOITYJISALIUA U eé peryisanusa

COO6H_ICCTB3 X 3KOJIOTHYCCKHNE CUCTCMBI

4.1

CoobmecTBo opranm3MoB — OwuorieHo3. CTPyKTypbl OHWOIIEHO3a: BHUIOBAs,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Bunbl-momuHantel. CBs3U B

OHoIIeHO3€E




4.2

Okojorudeckue cucrembl (dkocucteMsl). [loHsTHE 00 »SKOCHCTEME U
ouoreoreHo3e. DYHKIHMOHAIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB M TOTOK SHEPruu B
skocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU dKOCUCTEMEI. [TumieBsie nenu u
cetu. OCHOBHBIE T[OKa3aTelId JKOCHCTEMBbI: Ouomacca, MPOAYKIHS.
DKOJIOTHYECKUE MUPAMHJIBI: MPOMYKIIMH, YUCICHHOCTH, OMoMacchl. CBOWCTBa

AKOCUCTEM: YCTOMYUBOCTh, CAMOpPETyisilus, pazButue. Cykieccus

4.3

IIpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WJIN
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpONIOT€HHbIE 3KOCUCTEMBI. ATpO3KOCHUCTEMBI. YpOOIKOCHUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpazue kak ¢akrop ycroilunBocTH sKocucTteM. CoxpaHeHHe

OHMOJI0TrMYecKOoro pazHooopasus Ha 3emiie

4.4

Yuenue B.M. Bepnamckoro o Oumocdepe. I'paHuibl, coctaB W CTPYKTypa
ouocdepsl. Kupoe BemecTBo u ero ¢yHkuuu. OcodeHHOCTH OMochepbl Kak
riodanpbHOM 3KocucTeMbl. /[MHaAMUUeckoe paBHOBecHE M OOpaTHas CBSA3b B
ouocdepe. KpyroBopoTsl BemecTB M OMOTCOXUMHYECKUE ITUKIIBI AJIEMEHTOB

(yrmepopa, azora). 3o0HaBEHOCTE OMochepsl. OCHOBHBIC OMOMBI CYIITU

4.5

YenoseuecTBo B Onocepe 3emnn. AHTpONOreHHbIE H3MEHEHHsI B Orocdepe.
['mobGanpHBIC YKOIOTHUECKUE TTPOOIIEMBI.
OcHOBa pAlMOHAJIBHOTO YIPABICHUS TMPUPOJHBIMU pecypcaMu H HX

HCIIOJIB30BaHHC. Z[OCTI/I)KCHI/IH OHOJIOTUH U OXpaHa nIprupoabI







