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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» CcocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS 0 crenupuke OUOJIOrHuH,
e€ 3HaYeHHUU B IO3HAHMM >KMBOH INPHUPOJBI M 00ECHEeYeHHM CYLIECTBOBaHMs 4YEJIOBEYECKOI'O
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACICHBl OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOOywaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I0
paszenam W TeMaMm, PEKOMEHAYEMYIO IMOCIEIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOIO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3YyYeHUH Ouonoruu, Onaromaps dYeMy B HEW MPOCMAaTpUBACTCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, I1IEHHOCTHBIX  OpPUEHTALUH  JIMYHOCTH, SKOJIOTMYECKOTO  MBIILICHHUS,
NpPEICTAaBICHUNA O 370pOBOM 0O0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupogHoii cpene. IloaTomMy Hapsigy ¢ W3ydeHHEM OOIEOMOIIOTHYECKUX TEOpHid, a TaKKe
3HAHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUIS PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIe: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBPHOCTH YEJNOBEKAa Ha COCTOSHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas MpeArnosaraer
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOyYalOIIMXCS NPEACTaBIEHUI O HayyHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHS TUTST dbopMHupOBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbie MoN0KEHHs O MPeAHA3HAYEHUU Y4eOHOTro
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs AOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTUYECKOTO 00pa30BaHusI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI UCIONB30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAHUW O OHOJNOTHYECKUX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3suU M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO0 YPOBHS OpraHU3alNH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO )KMUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIUK;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHHWM U OMBITA, MMOJTYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW J>KU3HU JUIS OLECHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero oOmiero oopa3zoBaHusi y4eOHbBIH npeaMeT «Bbuonorusy, n3ydaemblit
Ha 0a30BOM YPOBHE, SIBJISICTCS 00513aTEIBHBIM YUCOHBIM MPEIMETOM.

st u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHYECKUMHU U IPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTemMa OMOJIOrHYeCKUX HayK.

MeTo/1p1 TO3HAHUS KUBOU MPHUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJIaCCU(UKAIIUS, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeToIbI TO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

[Tpaktueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucTeM M HX pa3HooOpasue. YPpOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHUECKUI ), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpPraHHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekyibsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BemecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue KarammzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamunpl. Otmianuus  ¢GEpMEHTOB  OT
HEOPTaHWYECKHUX KaTaJIn3aTOPOB.



YrneBonabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 Ie30KCHpuO03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoi03a). buomormueckue ¢(yHKIUU
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JTUIHA0B Kak
VCTOYHUKOB YHEPIHH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kilerounas teopus — npuMep B3aUMOJCHCTBHS UACH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosiekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tumbl KIETOK: JyKapHOTHUECKass H mpokapuoruyeckas. OCOOCHHOCTHM CTPOSHHS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, IIMKOKAIUKC, MX (YHKIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHIAPUM M IJIACTHU.
Bunaer mnactun. HememOpaHHbIle OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, EHTPUOIIH,
pEeCHUYKH, KryTUKU. DyHKIMK OpraHOUI0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sajpa: saepHas o00j0uKa, KaproIiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, O0OpyIOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pACTCHHH, >XHUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOmeH BemecTB, WIM MeTaboau3M. AccuMwisanus (TUTACTHYECKU  OOMEH) |
TUCCUMUIIALIUSA (SHEPreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €MHOTO Ipoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboInu3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U rereporpodHsbid. Ponb pepmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el (oTocuHTe3a. Peakiuu QorocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UpYoIlIue OakTepuu. 3HAUeHHE XEMOCHHTe3a ISl JKU3HU Ha
3emie.

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICJICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarbl JHEpreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. Kucmopoanoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHeTUYEeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
maTpuuHblidi cuute3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpanciasaiuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitust BupycoB (. W.
HBanoBckuit). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoeuInTa 4yeioBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBepTa’a H HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbel  muTaHus», «Metabomu3am»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
¢yHkunoHMpOBaHUE  TeHa», «CuHTe3 Oenka», «leHernyeckuii kony», «Bupyce,
«baktepnodarn», «Ctpoenne wu xku3HeHHbI 1wmkia Bupyca CIINM/la, OGakrtepuodarar,
«Permmukanus JJTHK».

Ob6opynoBanue: moaenu-anmukanuu «Yapoenue JJHK u tpanckpunums», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM Uk kieTtku. Wurtepdaza u muto3. [lpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTubl. LluTonornyeckue OCHOBBI Pa3MHOKEHHSI M MHAWBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiue Ha pasHBIX
CTaausAX MUTO3a. bUOJIOrMYEeCKUI CMBICII MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIIONOrO.



Meiio3. Craguum meito3a. Ilpoueccel, mpoucxomsdiue Ha craausx Menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaUEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AilleKsIeTKa) — crepmatoreHe3 U  oBoreHe3. (OCOOEHHOCTHM CTpOCHHUS SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKUBOTHBIX: JIPOOJICHHE, TacTpyJsLUs,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOCHUE CEMEHM, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUi», «JleieHne KIeTKu
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBID», «KIIETOUHBINH UK,
«Penmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siueknerka muekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-amInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlabopatopnast pabora Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTuku. Mcropust pasButuss reHetuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJIEHUM IeHETHKHU. BKitag poccuiickux 1 3apy0eKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO000pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemyBaHue. 3aKOH  HE3aBUCHMOIO  HACJEJIOBaHUS  IPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIN3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS ISl ONPEIETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacnenoBaHue rmnpusHakoB. PabGora T. Moprana mno cuerieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHM3Mbl. HaciienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.



W3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIICCTBEHHAs U HAclIeACTBeHHasA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslil psn 1 BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasl, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTb. KOMOMHATUBHAs N3MEHUUBOCTb.
Meiio3 u 1ONOBOM mponecc — OCHOBA KOMOMHATMBHONW M3MEHUMBOCTH. MyTalMoOHHas
u3MeH4MBOCTh. Kiaccugukanuss MyTanuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTra U
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosga.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METO/bl T€HETUKHU YeEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTnueckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-anammu3a. HacnencTBeHHble 3a0o0ieBaHUS
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpeIpacloyokKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 310POBOTO 00pa3a XHU3HHU, TUArHOCTUKHU, MPO(PUIAKTUKN U JICUEHUS] TeHETHYECKUX
Oone3Hell. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOT€HETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro LUTOICHETHYECKas OCHOBa», «3aKOH YUCTOTHI TraMeT»,
«durnbpunHoe ckpeumBanue», «LluTonoruueckue OCHOBBI JUTMOPHUIHOIO CKpEIIMBAHUS,
«Mero3y, «B3anmMoaeicTBie ajielibHbIX T€HOBY, «['eHeTuUecKrne KapThl PaCTEHUM, )KUBOTHBIX
U yelnoBeKa», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAacCJeIOBaHUS, CLUEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnn KpoBu», «MyTalnoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GopMbl KpbUILEB M OKpPacku Teja), repOapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopHnast pabota Ne 6. «3ydeHue mMoaupuKarMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax,.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS UM MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITaMM.



CoBpeMeHHBIE METO/BI CENeKIMU. MacCOBBI U MHAUBUAYAIBHBI OTOOPHI B CEIEKIIMH
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Uucras nuaus. CkpempBaHWe YWCTBIX JMHHMNA. [erepo3wc, wnu THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCIHeXHu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHMs CEJEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kiierounas wumkenepus. Kierodnbie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. /1. Kapneuenko, M. @. liBaHoB.

Tabmuiel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usl KYyJIbTYpPHBIX
pacrenuii», «llopoasl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuauzamus», «Paboter akamemmka M. @. HBanoBay, «llomumionnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHUIXKEHHUS CEJICKIIMU PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

11 KJIACC

Tema 1. JBosonMOHHAs 0HOJIOTHS.

[TpennochuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orojoruu. BinsHue 5BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAYK.

CuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: MOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, NIepexo/iHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJICTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHbIE, PYAUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeAanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBukyliye Cuibl HBOJIOUMM BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIa U 3BOJTIOLUH.

JBmwxyume cuibl ((hakTophl) BOJIONUN BUAOB B NpHpojae. MyTallMOHHBIM mpoluecc U
KOMOWHATUBHAs HM3MEHYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.



EcrecTBennbiii oTOOp — Hamparisiomuid (aktop s3Bosonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoJitouu. [IpumMepsl nmpucnocoOneHui
y opranuzmMoB. ApoMop¢03bl U UINO0AJANTALUH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMbl BUA00OpA30BaHUS:
reorpaguueckoe, IKOJIOrHIECKOE.

MakposBomrorusi. DopMbl 3BOTIONMHK: (UIETUYECKAs, TUBEPTCHTHAs, KOHBEPreHTHA,
napasuienpHasi. HeoOpaTuMOoCTh 3BONIOIHH.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.
JleMoHCTpanum:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBeprios.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmupa Ha 3emie», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrectBeHHsblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue mnoOpoj
JKUBOTHBIX», «[lonmynsum», «MyTauuoHHas U3MEHYUBOCTbBY, «ApoMOp(O3bI»,
«Mmunoanantanun», «OO0mas aerenepanus», «JIBwkymue cunsl sBomonnn», «Kapra-cxema
mapmipyra myremectsus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIO0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MOJielnb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anuinkanusa «llepekpéct xpoMocom», BiIaXKHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKM», MHUKporpernapar «JIpozodumay (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeJIa).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHast pabora Ne 2. «OmmcaHue NPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emure.

JloHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M TMaHCIepMHUs. XUMHUYecKas BOJIOINUS. AOMOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble sTanbel 6uonorunueckoit somoonuu. ['unoresa PHK-mupa.
®dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoroLMsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pasutme >xu3Hm Ha 3emse 1o dpam u nepuonaMm. Karapxeil. Apxeickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepHoAbl: KeMOpPUICKHH, OpIOBHUKCKUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickas spa 1 €€ MepruoIbl: TPHACOBBIN, FOPCKHI, MEITOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl IBOJIIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwme,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro MMpa Kak OTpakeHue HBOIOLMU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIIbI OPTraHU3MOB.

OBoironusi yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/ICcTBa M pa3andMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxynme cuibl  (pakTopsl) aHTpororeHesa. HaciencTBeHHass WM3MEHYHBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeIbIi,
Yenosek mnpsmoxoxpsammii, YemoBek HeaHaepranbCkui, YenoBexk pasymublii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (dKBaTOopuaibHasg), MOHTOJOMAHAs  (a3uMaTCKO-aMepuKaHckas). YUepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmumer u cxembl: «Bo3aukHoOBeHNe COHEYHON CHUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJIEOHTOJOTHYECKUX HaXO0J0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «Hel0oBeUeCcKHre pach».

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
NUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CJIENKU WIM U300paKeHHUs] KAMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue uCKomaeMbIX OCTATKOB pacTeHUM M KMBOTHBIX B
KOJUIEKLIASX .

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBequecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pa3fesbl AKOJOTMH. MeToabsl 3KOJOTHYeCcKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorunueckue (akropel. Kimaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruojornueckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCAU3M, HeHTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MOomyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpamus. JluHamuka
YHUCICHHOCTU TOMYJISIIMY U €€ PETYIISIIHA.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «I[Ipupoaasie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUN
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: IPOIYIEHTbI, KOHCYMEHTBHI, pPEIYICHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMSI. DKOJOTUYECKHE MUPaMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALusl, pa3Butue. CyKkieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOcUCTEMBl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOeHHOCTH Ouochepbl Kak II00albHONM IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriIepoaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emin. AHTpOIIOreHHbIe u3MeHeHus B onocdepe. [modanbpHbIE
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroifunBoctu Onocepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcamMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOTMH U OXpaHa MPUPOIbL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxemsl: «[lumiessie 1enuy», «bUOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jeca», «buoneHos
BOJ0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3ACHUCTBUS Ha TMPUPOAYY,
«BaxHelne WCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocTapisitomas ouochepsn», «DakTopsl Aerpaaamnuu nousy, «llapaukoBeril a3¢dhexT», «DakTopsl



PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot a3ora B mpupoie».

ObopynoBaHue: MO/JIeJIb-alITUKALS «Tunuunsle OMOILIEHO3bD», repoapuii
«PactutenbHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenurtenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylaM ogHoro suaa, Kpacnas kaura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 BUOJIOIT'MHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPEAMCTA «buomorusy BBIJACJICHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCUMCKON  TIpakJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAEIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSI PYKOBOACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHOCTHEBIE pE3yIbTaThl OCBOCHUA MPEAMETA «bnoorusy JOCTUTaOTCA B CIUHCTBC
yueOHOM M BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
o011ecTBe MpaBWIAMH W HOpPMaMHU TOBEJICHHS W CIIOCOOCTBYIOT IpoIleccaM CaMOTIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JTMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOT0  OTHOIIEHWS K  KyJAbTypHOMY  HACIEIUI0 H  TPAAUIIHIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOoCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllMi, TO3WTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
paCIupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMK  OOYdYalOImIeTOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIOPAIKA;



TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U IMO3HABATEIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  Y4YUTbIBaThb B  CBOUX JEHCTBMAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JIIOJICH C pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS Y4EOHBIX,
IIO3HABATENIBHBIX M HUCCIENOBATEIbCKUX 3a/1ad, YB)KUTEJBHOTO OTHOLIEHHS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUMCKOHN IPa’KAaHCKOM UIEHTUYHOCTH, TATPUOTH3MA, YBAKEHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# 3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LICHHOCTHOE OTHOLIEHME K MPHUPOJHOMY HACICAUI0 M HaMATHUKAM IPHUPOJIBI,
JoCTIKeHUsIM Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
O1oI0ruy, IOHUMaHMsI 3Ha4€HUs1 OMOJIOTUH B IO3HAHWN 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBa;

uzelHas yoex1EHHOCTb, TOTOBHOCTh K CIIYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUICKOIr0 Hapoa;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO TIOBEACHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pPOJMTENSAM, CO3QAHHIO CEMbU Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BocnuTtanus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAIBLHOTO 0JIATONOTY YN

MOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (DU3MYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MIOBE/ICHNUS B CUTYallUsX, YTPOKAIOIIUX 3/10POBBIO U KU3HU JIIOJEH;



OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJIECHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOTMUECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JESITEIIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NEeATEIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BbIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE IIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HH,

7) IKOJI0OrH4€eCKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYyJbTYphl: MPHUOOPETEHUE ONbITa IUIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKpY>KaroLIel cpeibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelIeHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIICHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBUI MOBEJCHUS B NPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsS B 3KOCHCTEMaXx,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUM, NPUHOCIIIMX BpEd OKpY’Kaolled NPUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JeMcTBUH U IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJBTYpbl, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU YKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/JaHUHU LIEJTOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuatb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MOMCKA IyTeH BBIX0JA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMICHUS 0O0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil Ipu N3yuyeHUU OUOJIOTHH;



NOHMMaHHUE CYIIHOCTH METOJOB IO3HAHWs, HCIIOJIb3YeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaiun3a W OOBSICHEHHS SBICHUN
OKPYKAIOIIET0 MHUpPa W MPOUCXOIAIIMX B HEM W3MEHEHUH, YMCHHE JelaTh OOOCHOBAHHBIE
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JaHHBIX C IIETbI0 ITOJy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUS
po0JIeM B PEaTbHBIX )KH3HECHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYHIECTBISATH NMPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHIAMBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU IO OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOCHUS y4eOHOro mpeamera «BHOJOrus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuUKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIOCOOHOCTh o0yJaronumxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITNHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEPCAJIbHBIC YyUeOHBIC JICWCTBHS B ITO3HABATCIBHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbI CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXKATh:

ORJiajieHHe YHHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh U aKTyalU3UpOBaTh MpPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHHM 3HAHWUH MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATDH CBA3H C IPYTHUMHU MOHATHSIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTAaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUisi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXJCHUS (MHIyKTUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4Yae€MbIX OHMOJIOTHUUECKHX OOBEKTax, a TakKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX



pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBHUE PE3YJIbTATOB LIEJM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENFCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3INYHbIX METO0B [TO3HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMUpOBaTh HAYYHBIH THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CHTYallUsX;

BBISBJISITH [PUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOIUThb apryMEHThl [JIs JO0Ka3aTelIbCcTBa CBOUX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIbIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHWS B I[IO3HABAaTEJIbHYI0O U  IPaKTUYECKyl0 obsactu
KU3HEJEATEIIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX TPEIMETOB,;

BBIIBUTaTh HOBBIE WJEH, IpEAjaratb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHblE METO/Abl NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMaNbHYIO (OpMY TPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTOe€);

WCIIOJTh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPENCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLreil: TpUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKHM M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;



BIIQJICTh HABBIKAMHM pACIO3HABAaHWUA W 3alIUThl HMHPOpMAIMH, HWHPOPMAIIMOHHON
0e30IMacHOCTH JTUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHU A€HCTBUSMMN:

1) o6menne:

OCYIIECTBIISATh KOMMYHHMKAIIUA BO BCeX cpepax »KU3HHM, aKTUBHO y4acTBOBATh B JHAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUSI TpearaeMon 3ajadyd, Y4UTHIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUN JPYTUX YYACTHUKOB JUAJIOTA WIIH TUCKYCCHUH);

pacro3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIICHHWS, MOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOHQIMKTHI U
BECTHU 1EPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOCHCTBHUS, IMOHHUMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CpE/CTB.

2) COBMeCTHAsl AeATeJIbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIICCTBA KOMAHJIHON W MHIUBUAYATbHOUW paObOTHI IpU
pemeHny OGMoI0ruYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYSI IPU pELICHUH YyueOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaXKIOr0 4jIeHA KOJIJICKTHBA;

NPUHUMATh 1IE€JTM COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh HMHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHUAMM:

1) camoopranu3amms:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUSA JUIsl BBISIBJICHHS MPOOJEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMMO3HABATEIBHYIO ACSATEIHHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETbHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEINOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;



OLIEHUBATb IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOU SPYAUIIMU B Pa3HBIX 00JIACTSIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B ACATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pedIeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peILEHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U a@pIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:

IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Guonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMs, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESTEIbHOCTH MO IMOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pPEATbHBIX J>KU3HEHHBIX CHUTyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
IporpaMMe IpeaMETHbIE PE3YyIbTaThl IPEACTABICHBI 10 TOJaM 00yUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOEHUs YyueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHNE OMOJOTMYECKUX TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKA,
opranus3M, Merabosm3M (OOMEH BEIIECTB U  MPEBpallleHHe dSHEPruH), TOMEeoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX CHUCTEM, CaMOBOCIHPOM3BEIECHUE
(penpoyKius), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTh OMOJOTMYECKHEe TEOpHH (KJIETOYHas, XPOMOCOMHasi, MyTalllOHHas,
LEHTpajbHas JorMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpgens, T. Moprana, H. H.
BaBuiosa) u yuenus (o neHTpax MHOI00Opasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
Baguiosa), onpeaensaT rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJECHHWE M OMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIONYUYEHHBIX PE3YyJIbTaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATH CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U



MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XE€MOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, Pa3MHOKEHUS, WHIUBUYAIbHOTO Pa3BUTHUSA
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYEeHHbIC 3HAHUS AJIsl 00bICHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOIEHUS HOpPM
rPaMOTHOTO TOBEICHUS B OKpY)KAlOUIEH MPUPOJHON cpene, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTHKECHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peIllaTh OJJIEMEHTapHbIE TEHETHYECKHE 3a/ladyl Ha MOHO- W JUTHOPUIHOE
CKpEIIUBaHKE, CIETUICHHOE HACJIECIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS
JUISL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMECHHE KPUTHYCCKH OIICHHBATh W HHTEPIPETUPOBATH HH(DOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOINIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE TIMCbMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHMS ydeOHoro mnpenmera «buonorus» 6 11 Knacce
JTIOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTMM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAay4YHOT'O MHUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosioruu, PyHKITMOHAIBHON TPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/IEPKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TIOMYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIHE CHIBI ((aKTOpbl) DSBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, »JKOJOrMYeckHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLICHTHI, IIENU MTUTaHUs, YKOJIOTHYeCcKas mupaMuia, OnoreoreHos, ouocdepa;

YMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomouuoHHass Tteopus Y. JlapsuHa,
CUHTETHYECKasl TeOpHs SBOJIOINH), 3aKOHBI  3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, uepenoBaHus TiaBHbIX HampaBieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAayYyHOTO MO3HAHUS B OMONOTHU: HAOMIOJACHHUE M OMNHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus ¥ TPOBEAeHHE OHOJIOTHYEeCKOTrO
OKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBJICHHUE 3aBUCHMOCTH MEXIY HCCIEAYEMbIMU
BETMYMHAMU, OOBSICHEHHE TMOTYyYEHHBIX PE3YJIhTAaTOB, HCIIOJIH30BAHHBIX HAYYHBIX TOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUH MOJYUYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJISAIUA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIAYyIIEHTOB, OHOTEOIIEHO30B M OJKOCHUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHU3MOB, NEHCTBHS IKOJIOTUYECKUX (PaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEUIECTB U MMOTOKA SHEPTUU B SKOCUCTEMAX, AHTPONOTECHHBIX U3MEHEHUMN



B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHYECKHUX ILHKIOB B
ounocdepe;

yYMEHUE TPUMEHSATH MOJTY4YCHHBIC 3HAHUA U1 OOBSCHEHHS OMOJIOTHUYECKUX IMPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOpPM
IPaMOTHOTO TOBEJECHHUS B OKPYXaloIleil NPUPOAHON cpene, NMOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHIH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHe 33a/Jayd, COCTaBJISATh CXEMBI IMepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAaX (LIENU MUTaHUA);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TMPAKTHYECKHUE Pa0dOThI, COONIONATh MpaBWiia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIIOYAOLIYIO ICEBJAOHAYYHbIC 3HAHMS W3 PA3IMYHBIX MCTOYHHUKOB (CpeIcCTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPUBATh TJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro WHQPOPMAIMIO W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
No HanmMenopanme KoumnuectBo yacos DJIeKTPOHHbIE
(uudpossbie)
n/ pasgenoButeM  Bce  Kourpoasn  Ilpakruuec
o0pa3oBaTe/ibHbIE
1| MmporpaMmMsbI ro ble padoThI KHe padboThl
pecypchl
EHONOMIA KAK bu6mmoreka [IOK
Havia 2 0.5 https://m.edsoo.ru/7f41
e c292
JKuBble cucTembl bu6mmoreka [IOK
U UX 1 https://m.edsoo.ru/7f41
OpraHu3aIus €292
X .
COP(I:M:%CKHH bubmuorexa [JOK
TaB "
CTDOGHIE 8 0,5 1 https://m.edsoo.ru/7f41
P c292
KJIETKH
KuznenesteabH bubmorexa LIOK
A 6 https://m.edsoo.ru/7f41
OCTh KJICTKH
€292
PasMmuoXeHUE U bu6nmoreka [JOK
5 1
WHIUBUIYAIBHO https://m.edsoo.ru/7f41
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€ pa3BUTHE c292
OpPraHHU3MOB
H
Tba;HeHCTBeHHOC bu6mmoreka [IOK
8 15 https://m.edsoo.ru/7f41
W3MEHYNUBOCTH
€292
OpPraHHU3MOB
C
o e::;;fhfw bu6mmoreka [IOK
p ) 3 0,5 https://m.edsoo.ru/7f41
OCHOBBI
€292
OHMOTEXHOJIOTHH
PesepBHOE bu6mmoreka [IOK
5 eMI:I 1 https://m.edsoo.ru/7f41
P c292
OBIIEE
KOJIMYECTBO
YACOB I10 34 1 4
[TPOI'PAMME
11 KJIACC
e HaumenoBan KoandecTBo 4acoB JJIeKTPOHHbIE
" He pa3iesioB (uudpoBrIe)
n/ Bcer  KonTpouabH IIpakTHYeck
U TeM oOpa3oBaTeJibHbIE
n 0 ble paboThI ue padboThbl
NMPOrpamMmbl pecypcsl
N BOIOLHOHH bu6mmoreka [JOK
H 9 1 https://m.edsoo.ru/7f41
asi OMoJIorus
ccr4
B
, O?/IHH::};(;BTGHH bu6mmoreka [IOK
© 1 pas © 9 0,5 0.5 https://m.edsoo.ru/7f41
KU3HU Ha
cc/4
3emite s
Opranusmel 1 bubnuotexa [JOK
OKpY KaroIas 5 1 https://m.edsoo.ru/7f41
cpena cc74
Coobmecrsa Bu6morexa [IOK
u
9 0,5 https://m.edsoo.ru/7f41
KOJIOTUYECKHU
cc/4
€ CUCTEMBI —
PesepBHOE 2 bubmmoreka [JOK
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BpeMs

OBIIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

https://m.edsoo.ru/7f41
cc/74

34 1 2.5

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1

2

3

4

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBanusi

ChopMHpOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (HOPMUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHbI MUPA U HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIllieHUs

JKHU3HCHHBIX 3aJ1a4

YMeHHne packpblBaTh COJAEpXKAHUE OWOJOTHYECKUX TEPMHUHOB W
TOHSATUHN: KHU3Hb, KJIETKA, OPraHU3M; MeTa0on3M (OOMEH BEIIECTB U
MpeBpalleHHe JHEPrHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYECKHE TEOPUH (KJIETOYHAasi, XpOMOCOMHas,
MyTannoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHus (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKJEHUS KYJIbTYPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIafeTh METOJaMU HAYYHOTO TIO3HaHHS B OHOJOTHUU
(HaOmro/IeHNEe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBICHUM;
OpraHm3ays W TPOBEJACHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,

BBIIBMKCHUC THUITIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

UCCIIelyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOMYYCHHBIX Pe3yJbTaToB,
HCIIOJIb30BAHHBIX HAYYHBIX I[IOHATHUH, TEOPUM M 3aKOHOB; YMEHHE

ACJ1aTh BBIBOJBI HA OCHOBAHUU ITOJTYUYCHHBIX pCBYHBTaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIC MPHU3HAKH BHUPYCOB, KIETOK
MPOKAPUOT M  OYKApPUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHM3MOB; OCOOEHHOCTH  IpOLIECCOB  OOMEHa  BEIIeCTB U
MIPEeBpAIICHUS] DHEPrUU B KIETKE, (OTOCHHTE3a, TIACTHYECKOTO H
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOJIOTBOPEHUS,  PA3MHOXKEHHUS,  WHAMBUAYAJIbHOTO  Pa3BUTHUSA

opraHu3ma (OHTOTEHE3)

YMeHue [pUMEHATh IIOJNy4eHHBIE 3HAHUS JUISL  OOBSICHEHHS
OMOJIOTHYECKUX ImpoucccoB u SIBJIGHI/If/’I, AJId TIPUHATUA NPAKTHICCKUX
pelIeHni B TOBCEAHEBHON KU3HHU B LIENAX oOecrneueHus: 0e30MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbsl OKPYIKAIOIINX JIFO/ICH, COOTIOCHUS HOPM
IPaMOTHOTO  TOBEJCHUS B  OKPYXKAaIOLIeH NPUPOTHOH  Cpene;
IIOHUMaHUuE H606XOI[I/IMOCTI/I HCII0JIb30BaHUA IIOCTI/DKGHI/If/'I
COBPEMEHHOW OWOJIOTMM W OMOTEXHOJIOTHH Uil PalMOHAIBHOTO

IpUpPOaOITIOJIb30BAHHA

VYMmenue peiiatb 3JICMCHTAPHBIC TI'CHCTUYCCKUC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXEMBbI MOHOTI' I/I6pI/II[HOl"O CKpPCIIUBAHUA JJIA InpcaAcCKa3zaHuAa

HAaCJIEA0BaHUS IPU3HAKOB Y OPraHU3MOB
YMeHue BBINOJNHATH J1A0OpAaTOPHBIE U  TMpPaKTUYECKHUE paboThl,

coOnofaTh MpaBwia Npu paboTe ¢ y4eOHBIM U JIaDOPaTOPHBIM

o0opynoBaHUEM

YMeHue KpuUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAIONIYIO NICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHUKOB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHalbl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOTHH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN armapar OnoJIorun




11 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmupoBaHHOCT 3HAHUNW O MECT€ U POJM OUOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YEJIOBEKa MJIsl peIICHUS

JKHU3HCHHBIX 3aJ1a4

VYMmenune paCKpeIBaTb COACPIKAHUC OMOJIOrMYECKUX TEPMHUHOB H

MOHATHI: BUJ, MOMYJSIUSA, TeHO(OH, 3BOJIOLUS, IBUKYIIUE CHUIIBI

(daxTopsr) ABOJTIOLINH, MIPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
MPOAYIICHTBI, KOHCYMEHTBI,  PEIYyICHTHI, Henu  MUTaHus,

IKOJIOTHYECKas MUpaMuia, OMOTeoreHos3, ornochepa

YMeHnue uznaratb OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  CHUHTETHYECKas  TEOpWUsl  DBOJIOIMH), 3aKOHBI U
3aKoHOMepHOCTH (3apogbimeBoro cxoactsa K.M. bapa, yepenoBanus
IJIaBHBIX HamnpasiieHui U nyteil sBomonuu A.H. CeBepuoBa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

MMPUMCHUMOCTH K ) XUBBIM CUCTEMAM

YMeHue BrIajeTb METOJaMU HAY4YHOTO TO3HAHHUS B OHUOJNOTHH
(HaOmro/IeHHEe W OIMCAHHUE YKUBBIX CHUCTEM, TMPOIECCOB U SIBJICHUI;
OpraHmW3aiys W MPOBEJICHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE

ACJIaTh BbIBOJAbI HAa OCHOBAHUU IMOJTYYCHHBIX pe3y'J'H:>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOTHYECKNX OOBEKTOB: BUJOB, MOMYNIALNHHA, TPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IIPOIIECCOB HACJIe/ICTBEHHOM U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTaHU3MOB, JIEHUCTBUS DKOJIOTHUECKUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B DKOCHCTEMaX, aHTPOIIOT€HHBIX

W3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYIrOBOPOTA BEILECTB U




OMOTeOXMMHYECKHX IIUKIOB B Onochepe

VMeHHe TNpPUMEHSTh IONYYCHHBIC 3HAaHHSA Uil OOBSICHEHUS
OMOJIOTHYECKUX mponeccoB 1u SIBJICHI/IP'I, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX 00ecrieyeHust 0€30macHOCTH
CBOETO 3/I0POBBSI U 3J0POBbS OKPYKAIOIINX JIIOJCH, COOIIOICHUSI HOPM
IPAMOTHOTO  TOBEICHHS B  OKpPYXKAIOIICH NPUPOJHONH  cpere;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTUH JIJIs1 pAallMOHAIEHOTO IPUPOAOIOIB30BAHUS

YMeHue pematb 3JeMEHTapHbIe OMOJOTHYECKHE 33a/1a4H, COCTABIIATH

CXEMBI IIEPEHOCA BCIICCTB U SQHECPTHUU B OKOCUCTEMAaxX (uenn HI/ITaHI/IH)

10

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmrolaTh TpaBujia TpH padoTe ¢ ydyeOHBIM H  Ja0OpaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U WHTEPHPETUPOBATH HUH(OPMAIHIO
OMOJIOrMYECKOI0 COJEPKaHUs, BKIIOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOUHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh riio0anbHbIe HKOJIOTUYECKUE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MTO3ULUIO

YMeHue co3iaBaTh COOCTBEHHbIEC IMCbMEHHBIE U YCTHBIE COOOILEHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BATh MMOHSATHNHBIN armapar OmoIorun

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUSA
1 buonorus kak Hayka
11 buonorus — Hayka o xuBoil mnpupone. Ponp Ouonorun B (QopMHUpOBaHUU
' COBPEMEHHOM HayuyHOU KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAayK
MeToapl 1MO3HaHUS KUBOW MPHUPOAbI (HAONIOAEHHE, HKCHEPUMEHT, OINHCAHUE,
1.2 u3MepeHue, Kiaccuukaius, MOJeIUpOBaHUe, CcTaTUCTHYecKass o00paboTka
JTAHHBIX )
2 JKuBble cucTEMBI U X OpraHu3aLus
91 XKussle cucremsl (6uocHcTeMBbl) Kak MpeaMeT u3ydeHus ouonoruu. CpoiicTBa
' OuocHcTeM U UX pa3HOOOpasue
2.2 YpoBHM OpraHu3alu OHOCHUCTEM: MOJIEKYJISIPHO-TEHETHUECKUH, KIIETOUYHBIH,




OpraHU3MEHHBIH, MOMYISIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIN

3.1

XHUMHYECKUU COCTAB U CTPOCHUE KIIETKH

XUMHUUYECKUA COCTaB KJIETKM. XUMHUYECKUE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHKpO3JIEMEHThl. Boma wu  MuHepanbHble BemecTBa. @OyHKIMM BOAbI U

MHHEPAIbHBIX BEIICCTB B KIICTKE. Hozmepn(aHI/Ie OCMOTHYECKOro OanaHca

3.2

3.3

benku. CoctaB u crpoeHHe OETKOB. AMHHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHuMble M 3aMEHUMbIE AMHUHOKHUCIOTHL. AMHHOKHUCIOTHBI COCTaB.
VYpoBHM CTPYKTYpbl O€IKOBON MOJIEKYIIbl (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHMHUYEeCKHe CBoiicTBa OenkoB. buonornueckue
¢byHKINN OETKOB.

®depmeHTHl — Ouonoruuyeckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LHeHTp, cyOcTtpatHas crneunduuynocts. Kodepmentsl. Burtamuubsl. Otinuus

(EepMEHTOB OT HEOPTAHMYECKUX KATAIU3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, prudo3a U Ae30KCcupudo03a), aucaxapHibl
(caxapo3a, JnakTo3a) W TMoOJUcaxapuibl (Kpaxmayl, TJIUKOTEeH, IEJUI0I03a).
buonornveckue GyHKIUU YIIIEBOIOB.

Jlunuapl:  TPUIIIMIEPUABI,  cTepouabl,  Qochomunuael.  [mapoduibHO-
ruapodoOHbIe CcBOWcTBAa. buonormueckue ¢GyHKIMU JwmnuaoB. CpaBHeHUE

YIJ€BO40B, OCIIKOB U JIMIIUA0B KaK HCTOYHHWKOB SHCPTUH

3.4

Hyxnennoseie kucnorsr: [JHK n PHK. Hykneornibl — MOHOMEpBI HYKJIIEMHOBBIX
kucnor. Crpoenne u ¢yakinuun JIHK. Crtpoenme u ¢ynxkumm PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpH:. Metoast N3YUYCHUA KIICTOK

3.6

3.7

Knerka kak nenoctHas jxuBas cucrema. OOuiye MpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMeMmOpana, monekynsl JIHK kak renmermueckuil ammapar, cucrema

cuHTe3a OeKa

Tumnsl kieTOK: dyKapuoTHdeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckol  kinerku. Kierounas creHka Oaktepuil.  CTpoeHue
JYKapUOTHUECKOW KJIETKH. OCHOBHBIE OTJIMUUS PACTUTEIHHOH, XKUBOTHOU H

I'pUOHOM KIIeTKU

3.8

IIoBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAas CTEHKA, TIUKOKAIMKC, HX
¢bynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkuuu. [{utonnasma u eé
opranouipl. OHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHIOIIa3MaTHYecKasi CETh
(BIIC), ammapar T'ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJAPUH, IUTacTUAbL. IIponcxokaeHue MHUTOXOHIPUM M IulacTui. Bumsl
wiactu. HememOpaHHbIE OpraHOMIbI KIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP,

PECHUYKH, KTYTUKH. CDyHKI_[I/II/I OpPraHoOna0B KJICTKH. Bximrouenns




3.9

Snpo — perynsTopHblii HeHTp kieTkd. CTpoeHue szpa: siaepHas 000JO0dYKa,

KapHoIlIa3Ma, XpPOMAaTUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KIJIICTKH

4.1

4.2

OOMeH BeIecTB, WM METa0oNu3M. AcCUMUIAIUS (TUIACTUYECKUIT OOMEH) |
JTUCCUMWIALUS (SHEPTreTUYECKHiE OOMEH) — JIBE€ CTOPOHBI E€IMHOTO Ipolecca
MeTtabosm3ma. Tumpl oOMeHa BelecTB: aBTOTpOo(dHBIA U TeTepoTpodHbIi. Poib

(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAILEHUH SHEPTHH B KJIETKE

dotocunTe3. CBeToBast U TeMHOBasi ¢a3bl porocuHTe3a. Peaknuu poTocuHTe3a.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JJIs JKU3HH Ha 3eMiie.
Bnusinue ycrmoBuii cpemnpl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3HpywIue OakTepuu. 3HAaYeHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

4.3

4.4

OHeprerudeckuii oOMeH B KkieTke. PacuiensieHue BeIIECTB, BBIACIECHUE W
aKKyMYJIMPOBaHUE »JHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'muxonu3. bpoxxenne u ero Buabl. KucinoponHoe OKHCIEHUE, WU KIETOYHOE

npixanue. DPGEeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peakiun marpuyHoro cuntesa. ['enernueckas uadopmarus u JJHK. Peanuzamms
TCHETUYECKON WH(pOpMaMK B KJIETKe. | €HeTHUeCKWH KOJ M €ro CBOWMCTBA.
Tpanckpunuus — marpuunblii cuHre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.

Koauposanue amunokuciot. Pons pubocom B OuocuHTe3e Oenka

4.5

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeiTus Bupycos (/.U.
MBaHoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HENESITEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynozaedunura yenosexka (BMY) — Bo3dyaurens CIIM/a.

[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA

PasMHOkKeHME 1 MHAUBUAYAIBHOE PA3BUTHE OPTaHU3MOB

5.1

5.2

Knerounsnii 1ukiI, WM SKA3HEHHBIM LMK KieTku. MHTepdasza u muTo3.
ITponeccrl, mportekatomue B MHTepdasze. Pernnmkanus — peakiuss MaTpuyHOTO
cureza JIHK. Crpoenue xpomocoM. XpoMOCOMHBI HabOp — KapHOTHIL.
JIMIUIONAHBIE UM TalJIOUJIHBIM ~ XpOMOCOMHBIE  HaOOpbl.  XPOMATHJIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHUS ¥ WHIUBUAYAIbHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenne knetkn — wmuto3. Craaum murosa. Ilpoueccel, mpoucxonsuiye Ha

PAa3HBIX CTAAUAX MUTO3A. bromorndeckuii CMBICIT MHUTO3a

®opMbl pa3MHOKEHMSI OpPraHHU3MOB: Oecriosioe W MosioBoe. Buabl Gecrosoro




pPa3MHOXXEHHUA: JIE€JIEHUE HaJABOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUEC I CCIICKI NN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro.
Meito3. Craguu Meiio3a. Ilporeccesl, mpoucxonsiiye Ha CTaausIX Meio3sa.
[ToBenenue xpomocom B Mmero3e. KpoccuHrosep. buonoruueckuii CMbICIT M

3HaYEeHUE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y KUBOTHBIX. [loj0BBIE
KeIlle3bl: CeMEHHUKH U SUYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUleKIeTKa) — criepmaToreHe3 u oorene3. OcoOeHHOCTH

CTPOCHHUA HﬁHeKHeTOK " CIIEpMAaTO301J0B. OHJ'IO,I[OTBOpCHI/IC. HapTeHoreHe3

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). DTamnbl SMOPUOHATILHOTO PAa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyisinus, opraHorenes. [locramOproHansHOE pasBuThe. THIBI
MOCTAMOPHOHAIFHOTO PAa3BUTHA: MPSAMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
ypOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 BETKOBOI'O pacTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJIeZ[CTBeHHOCTL U USMCHYUBOCTb OPTaHHN3MOB

6.1

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBuTus TeHETUKH. Bkian poccHiickux
U 3apyOexHbIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0TNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA ).
OcHoBHbIE TeHEeTHYeCKHE NMOHATHS. ['eHeTnueckas CUMBOJIMKA, UCTOJIb3yeMasl B

CcXemax CKpelINBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIE [. MeHnenem.
MonoruOpuaHoe CKpeluMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB TIEPBOTO
nokoieHus. IlpaBuiio [TOMUHHUpPOBaHUA. 3aKOH pacIlEIUIEHUs MPU3HAKOB.
I'unoresa unctorsl ramet. [1oJIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JuruOpuaHoe CKpeumBaHue. 3aKOH HE3aBMCHMOTO HACJIeIOBAaHUS IPU3HAKOB.
[{uToreHeT4eCKre OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEe
ckpemBanue.  Mcrnonp30BaHME — AHAIU3UPYIOLIETO  CKPEIIMBAHMUA A

oTpezieNIeHUs] TEHOTHUIIa 0COON

CueruieHHOe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuernjieHHOMY
HacleoBaHUIO TreHoB. Hapymienwe creruieHHs TE€HOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHeTrnyeckue
KapThl.

I'enetnka moia. XpOMOCOMHOe ONpCACIICHHUEC I10JIa. AyTOCOMBI 1 II0JIOBBIC




XPOMOCOMBI. I'omorameTHbIE U TeTCPOraMCTHBIC OPraHU3MBbI. HaCJIe,Z[OBaHI/IC

MMPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

6.4

6.5

N3menunBoCTh. BHbl M3MEHUYMBOCTH: HEHACJIECACTBECHHAs M HACIJIECICTBECHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psag U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE M Ka4eCTBEHHBIE

MPU3HAKK U UX HOpMa peakuuu. CBOHCTBA MOIU(UKAITUOHHONW N3MEHUUBOCTH

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTh. KomOuWHaTHBHAs
M3MEHYMBOCTh. Meio3 W TONOBOM Tmpolecc — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTanuoHHas u3MeH4YuBOCTh. Kilaccubukauus wmyTamuii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBbIE. HacToTa U NPUYMHBI MyTalil. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHON n3MeHn4ynBoct H.M.

BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOIbI TE€HETUKH
4eJ0BeKa: TCHEaIOTUYCCKHI, OJIM3HEIOBBIH, IIUTOrCHETHYCCKHI,
OMOXMMHYECKHUN, MOJEKyIsipHO-TeHeThuYecKuil. CoBpeMEHHOE OIpeelieHUue
IFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UHUCIE C
nomompto [Il[P-ananu3a. HacnencrBennsie 3a0o0sieBaHUS 4YETOBEKA: T'CHHBIC
Oosie3Hn, OOJIE3HU C HACIEICTBEHHOH MPENPacIoioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaThueckue M TeHEpaTUBHbIE MyTanuu. [IpUHLIUIBI 370pOBOTO
oOpa3a U3HH, JTUATHOCTHKH, NPOMUIAKTUKA U JIEYCHHS TEHETHYECKUX
Oone3nell. MenMKoO-reHeTHYeCKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITTHCKON

TFCHCTUKHU B IPCAOTBPAICHUN U JICUCHUH IT'CHCTUUCCKHUX 3a00JICBaHUM YEJIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuusi Kak Hayka M Mpolecc. 3apoKICHHE CEIeKUUU M JIOMECTHKaIUS.
VYuenne H.M. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS M MHOTooOpasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOKAEHHS TOMAIHUX >KMBOTHBIX. Copr,
I0pOJa, ITaMM

CoBpeMeHHbIE METObl CeNeKIUU. MaccoBbli M WMHIAUBUAYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. binskoponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctasg nuHus. CKpelMBaHUE YHCTHIX JMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHie — ayTOPUIUHT.
Otnanénnas tulpunmszanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJyYCHUE MONMUIIONAOB. JlOCTH)KEHUS CEJNEeKIMU PAcTEeHUM, >KHUBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3manus pekomOuHaHTHOW JIHK u TpaHcrenneix opranm3moB. Kietounas

HUHXXCHCPUS. Knerounslie KYJbTYPHI. MI/IKpOKJIOHaHBHOC Pa3MHOKCHHEC




11 KUIIACC

Kon

pacrenuil. KiioHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO03HCTBEHHBIX
OpPraHu3MOB. DKOJIOTHUECKHE M 3THdeckue mpodimembl. MO — renermuecku

MO,I[I/I(bI/IHI/IPOBaHHBIC OpraHu3Mbl

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

DBOIIOIMOHHAST OMOIOTHS

11

DOBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHUH.

CugerensctBa  sBomouuu.  IlaneoHTonoruyeckue:  MOCIEAOBATEIbLHOCTh
NOSIBJICHUsI BMJIOB B IAJIEOHTOJIOTMYECKON JIETONHUCH, IepexoaHble (HOPMBI.
buoreorpaduyeckne: cxomctBo W paznmune GayH U (piaop MaTepukoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA U Pa3IUuns SMOPHOHOB PA3HBIX BHUJIOB
II0O3BOHOYHBbIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHUYHBIC,
PYAMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOACTBO
MEXAaHHU3MOB HAaCJICACTBECHHOCTHM H OCHOBHBIX MeTa00INYECKUX HYTCI\/JI Y BCEX

OpraHu3mMoB

1.2

OpomtonmonHas  Teopust Y. Jlapeuna. IlpeanocbulkM  BO3HMKHOBEHMSI
JapBUHU3Ma. JIBHXKyIIME CHibl 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IPU OIPAHMYECHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHUYUBOCTD,

6opb0a 3a cylecTBOBaHHUE, ECTECTBEHHBII 0TOOD)

1.3

14

Cunrernueckass Teopust oBomouuu (CTD) W OCHOBHBIE €€ TOJOXKEHHUS.

MuxposBomntonus. [Tonynsinusa kak eAMHUIA BUAA U YBOJTIOLIMI

JBuwxymue cuibl ((akTopbl) HSBOJIIOLIMM BUIOB B Ipupoje. MyTanuoHHbIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomymnsiiiMoHHBIE BOJNHBI U Jpeid
reHoB. M3onsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasisitonii Gpaxtop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucnocoOneHHOCT,  OpraHM3MOB KakK pe3ynbTar dBomonuu. [Ipumepst
IpUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(o3bl U HAMOAANTALINY.

Bun u Bunoo6paszosanue. Kputepun Buga. OcCHOBHbIE (POPMBI BH1000pa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

2.1

MaKpOBBOJ'IIOI_II/ISI. (I)OpMBI OBOJOIMN: (I)I/IJ'ICTI/I‘-ICCKEUI, JAUBCPICHTHA,

KOHBEpreHTHas, napauienbHas. HeobpaTumMocTs 3BoOIOINN
Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

I[OHE[Y‘IHBIG MNPpEACTAaBJICHUA O 3apOXJACHUU JKU3HU. HaquLIe THUIIOTEC3bI




2.2

2.3

BO3HUKHOBEHHS >KM3HM Ha 3emsie: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
SBOMIOLHUS. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMHUYECKOW HBOJIIOIUU.
Hauanpabie sTanel Oumosnormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX 3BOJIOLHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JXUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emuie mo spam u nepuojam. Karapxeill. Apxelckas u
nporepo3oiickas dpel. [lameosolickas 3pa W €€ TEpHOIb: KEMOPUMCKUH,
OPJIOBUKCKHW, CUJIYPUUCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3oiickass 23pa u €€ mepuoabl:  IAJCOr€HOBbIM,  HEOTCHOBBIM,
AQHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMaTa W TE€O0JOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaITbI YBOJIONUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMop]o3bl y
pacTeHuid MU KUBOTHBIX. llosiBIeHMe, pacuBeT M BBIMUPAHHE TPYII KUBBIX

OpraHu3MoOB

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHue -HBotouud. (OCHOBHbIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

2.5

2.6

OBOJIIOLIMS YeJloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3Butue npenctaBieHUd o
IIPOUCXOXACHUN ueloBeKa. Meroabl M3ydyeHHs aHTponoreresa. CxoncrBa u
pazinyus 4eJIoBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.

Jemwxynme cuibl (GpakTopsl) aHTpornoreneza. HacnencTBeHHass W3MEHYMBOCTD U
€CTeCTBeHHbIN 0TOOp. OOlecTBEeHHBIH 00pa3 XKU3HU, W3TOTOBJICHHE OPYAHIA

TpyZia, MBIIUICHHUE, PEYb

OcHOBHBIE CTaAMM W BETBH JBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymenslid, YemoBek mnpsaMoxonAmui, YenoBeKk HeaHAEPTAIbCKUHM, YenoBek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTb

pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpyAUs

Yenoseueckue pacbl. OCHOBHBIE OOJIbILINE pachl: €BpONEOUIHAs (€Bpa3zuiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHT'0JIOMIHAS (a3uarcko-
amepukaHckas). UepTbl mprcnocoOIeHHOCTH MPeICTaBUTENEH YETOBEUECKUX pac

K YCJIOBHAM CYIICCTBOBAHMU. EauHCTBO 4€10BEYSCKUX pac. KpI/ITI/IKa pacu3ma

OpranusMsl 1 OKpyXkarouias cpeaa

3.1

OKojorus Kak Hayka. 3aJaud U pasfenbl dKOJOTMU. MeTonbl 3KOJIOTMYECKHUX
UccleoBaHui. DKosornyeckoe MupoBo33penue. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIlIHAA, TIOYBCHHA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckue  ¢axktopsl. Knaccupukanus — 9Komorudeckux — (pakTopos:

abmoTtnueckre, OWOTHYECKWE W aAHTPOIOTeHHBIC. J[eHCTBHE HSKOJIOTHUYECKHUX




(hakTOpOB HA OPTaHU3MBI

3.3

Abunotndeckue (aKTOphl: CBET, TEMIeparypa, BIaXHOCTh. DOTOmepHOAN3M.
[IpucnocoOnenus OpraHu3MOB K  JCHCTBUIO aOMOTHYECKUX  (haKTOPOB.

buonornueckue PUTMBI

3.4

3.5

4.1

buotnueckue dakropbl. Buasl OMoTHYECKHMX B3aMMOICHCTBHI: KOHKYpEHIUS,
XUIIHAYECTBO, TApa3sHTU3M, MYTyaJln3M, KOMMEHCAIN3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHue  OUOTHUECKUX
B3aMMOJICHCTBUI JIJISl CYIIIECTBOBAHUSI OPIaHU3MOB B MPUPOIHBIX COOOIIECTBAX
DKOJIOTHYECKUE  XapaKTepUCTUKu  monyiasuuu. OCHOBHBIE — IOKa3aTesd
MOMYJISIIUKM: YUCIEHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MHPUPOCT,
Murpaius. JJuHaMuKa YuCIeHHOCTH MOMYJIALNHN U €€ Perysius

Coo011ecTBa 1 SKOJIOTUUECKUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIEHO3a: BHJIOBas,
MPOCTPAHCTBEeHHAs, Tpoduueckas (mmmeBas). Buabl-momuHantel. CBS3U B

onoleHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BemecTB U MOTOK 3HEPTUHU B SIKOCHUCTEME.
Tpodpuueckue (nuiieBble) ypOBHM 3KOcUCTeMbl. [luineBble Liemu U CETH.
OcCHOBHBIE TOKa3aTeNIM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUA. DKOJOTHYECKUE
MUpaMHUIIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBONCTBAa 3SKOCUCTEM:

YCTOI>'I‘II/IBOCTB, caMoperysnus, pa3BuTuc. CYKLICCCI/IH

4.3

4.4

4.5

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOMHOTO WIIU
LIUPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTr€HHbIE 3KOCUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTeMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (aktop ycroilumBocTH 3kocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB U CTPYKTypa
6uochepsl. XKusoe BemecTtBo U ero ¢yHkiuu. OcoOeHHOCTH OHOchepbl Kak
ro0anpHOM sKOocHcTeMbl. JlMHaAMHYecKoe paBHOBecHE€ M oOpaTHasi CBsI3b B
6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIIBI JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYITTH

UYenoBeuecTBO B Omocdepe 3emin. AHTpONMOTeHHbIE M3MEHEHHsI B Ouocdepe.

['moGanbHBIE IKOTOTUYECKHUE TPOOIEMBI.




OcHOBa  palMOHAJIBPHOTO  YOPABIEHUS MPHUPOAHBIMH pecypcaMd U UX

ucnosib3oBanue. JlocTrkeHust OMOJIOTHH U OXpaHa MPUPOIbI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. buosorust 10 xmacc. ABtop(si): [Taceunux B. B., Kamenckuii A. A., Pyomos A.M. u ap. / Iloxg
pen. Ilaceunnka B. B.

2. buonorus 11 knacc. ABrop(si): [Taceunuk B. B., Kamenckuii A. A., PyouioB A.M. u ap. / Ilox
pen. Ilaceunuka B. B.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus. Pabouune nporpammsl. [IpenmerHas nunus yueonukos "JIunus xuzuu". 10-11
knaccel. ABTop(sl): [laceunuk B. B., Cymaroxun C. B., Kanunosa I'. C. u ap.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru
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