PabGouast nporpamma y4yeOHOro npeamera «buosorus», 0a30Bblil ypOBEeHb.
(P1rocC Co0)

MNOACHUTEJIbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY JUIS OIPEIEIICHUS
MOJX0A0B K (opMUpOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3yibTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
00X MENsIX W MPUHIUIAX, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanun, a TakxKe MOJOKECHHS O CHeu(puKe OHOoJIOTHHy,
€€ 3HaueHHH B MO3HAHUU >KUBOU npupoasl H oOecrieueHN I CYICCTBOBAHUA YCIOBCUYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OTPENICIICHBI OCHOBHBIC ()YHKIIMH TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYypa.

[Iporpamma o Omosioruu naét mpencTaBieHnue O ensaX, 00 00me cTpareruu oOydeHus,
BOCIIUTaHUS W pa3BUTUA OOydaroIMXcsl cpencTBaMu ydeOHoro mnpeamera «buomnorusy,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJCPKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I1o
pasgenaM M TeMaM, PEKOMEHIYeMYIO IOCIIe0BaTeIbHOCTh M3yYCHUsT YUYEeOHOTO MarepHaia C
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaroNIXCs.

B mporpamMMe mo OuWOJIOTMH TakKe YUWUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpEeIMETHBIM M TPEAMETHBIM pe3ylibTaTaM oOydeHuss B (HOpMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBLHOMN JNEATEIHHOCTH/YIECOHBIX NEHCTBHI 00YJarONIUXCS 10
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornu (10—11 xmaccel, 6a30BBIii YpPOBEHb) peaii30BaH IMPUHIIHIT
MPEEMCTBEHHOCTH B HW3YYeHHH OHWOJIOTHH, Oiarofaps dYeMy B HEH NpoCMaTpUBaeTcCs
HAIPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX OpPUCHTAIMH  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHUS,
NPEJCTAaBICHUNA O 3J0pOBOM o00Opa3e XH3HH W OCpeXHBIM OTHOIICHHWEM K OKpYXKarolen
npupogHoi cpene. [lodToMy Hapsimy ¢ W3ydeHHEM OOMEOMOJIOTUYECKUX TEOPHH, a TaKKe
3HAaHUH O CTPOCHHH KHMBBIX CUCTEM PA3HOTO PaHTa M CYIHOCTH OCHOBHBIX MPOTEKAOIINX B HUX
MPOIIECCOB B MpOrpaMMe MO OHOJIOTHH YJEJIEHO BHHMAHUE HCIIOJIb30BAHHUIO IOJTYYEHHBIX
3HAaHUH B MOBCEHEBHOM JKU3HU ISl PEIICHHS MPUKIIAIHBIX 33/1a4, B TOM YUCIIe: MPOQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBAaHWI  YEJIOBEKAa, MEAUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHS 3KOJOTHYECKH 1€JIeCO00Pa3HOrO MOBEACHUSI B OKpYXKAlOIIeH NPUPOIHOHN cpene,
aHaM3a BJIMSHUS XO3SWCTBCHHOM [EATEIBLHOCTH 4YEJIOBEKAa HAa COCTOSIHME NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K MPHUKIAJIHOW HANPaBJICHHOCTH Y4€OHOTO
npeamera «bruoJIOTUs» TPOJTUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUEHHS YCIOBUU JUTS PEUICHUS
OJIHOM U3 aKTyaJbHBIX 3a/la4 NIKOJBHOTO OHOJIOTHYECKOTO 00pa30BaHus, KOTOpas MpPEAIoJiaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe Mecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4alOUIUXCsA NPEACTABICHUNH O HAyYHOW KapTUHE MHPAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M OHBOJIOLUUHU, CO3MAET YCIOBHUS IJIsA: TO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
dbopmupoBanusi (HYHKIIMOHATFHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHOro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.



Bbonbiioe 3HaueHue OHMONOTMS UMEET TaKXKE s PELIEHUs BOCIUTATENIbHBIX U
Pa3BUBAIONINX 3aJa4 CPeIHEro 001ero oopa3oBanusi, conuann3aluu odyyaromuxcs. M3yyenue
ouosorun oOecrieynBaeT yCIIOBHUS TSt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTErpauuy OMOJIOrMYECKUX 3HAHUN C MPEJCTaBICHUSMU U3 JAPYIHMX Y4YEOHBIX INPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpadun. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYCHUHN YIeOHOTO
npenMera «buonorus» cocraBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAHUS, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op coneprkanust yaueOHOTO mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYydYaroUIuecs AOJKHbBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMble JUIs (JOPMUPOBAHUS OOMIEH KYyIbTYpBhI, ONpPENESIONINe
a/IeKBaTHOE IIOBEJICHHE 4YEJIOBEKA B OKpYXKAaIOLeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpOBaHUS
NIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MuUpa U IL€HHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUU OUOJIOrMYEeCKOro 00pa3oBaHHUsL.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W SBOJIOLMHM. B CcOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHuosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO TO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak 6uonoruyeckas cuctema», «CucreMa ¥ MHOrooOpazue OpraHu4eckoro Mupay,
«OBOJIIOLIHS KUBOU MPUPOIBD», « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromMMUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMi HBBIX CHCTEM
pa3HOro paHra u NpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB >KMBOM MPUPO/IbI U PEIIEHUs pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTikeHue Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs: pelIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O E€CTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4dHOro IIO3HAaHMI,
CTPOCHHUH, MHOI000pasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHHU3alluy,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IMO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbIX O MYTSX Pa3BUTHs B OMOJIOTMHM Hay4HBIX B3IJIS0B,
U U NTOAXO0I0B K U3YUEHUIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHUS OKPYXAIOIEro MHUpa *HBOW MPUPOJBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHUH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKHUX
3HAHMW B TPAKTUYECKOW JESATEIBbHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOM IMPHUPOIHI,
HE00X0AMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOII0IEHUS ITUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHNUM;



0CO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHWH JUIS MOBBIIICHUS YPOBHS JKOJIOTHMYECKON
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJIHEBHOM JKHU3HU VI OLECHKH
MOCIIEICTBUN CBOEH AEATENBHOCTH 1O OTHOIIEHUIO K OKpY)XKaoLled cpene, COOCTBEHHOMY
3JI0POBBIO, 000CHOBAaHHE U COOIFOICHUE Mep TPO(DUITAKTUKH 3a00ICBaHHIA.

B cucreme cpennero oobuero oopasosanus «buosnorusy», nsydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS O0S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st u3ydenusi OMOJIOTUH HA 0a30BOM YPOBHE CpEIHEro o0I1ero oopa3oBaHusi OTBOIUTCSA
68 yacos: B 10 kiacce — 34 yaca (1 gyac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHMYECKUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon nu @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PA0OThHI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHus: Ouonoruu. OTauune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OwocucTeM H HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OpPraHU3aIMU KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMu4ecKHUil COCTAB U CTPOCHUE KJIETKH.

XWMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  JJIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JeMEHThI. Bosia 1 MuHepanbHbI€ BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [lognepxkaHue OCMOTHYECKOTrO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorndeckue GyHKIUN OEIKOB.

®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHUYECKNX KaTan3aToOpOB.

VYrneBosl: MOHOCaxapubl (TIOKO3a, pubo3a U e30Kcuprbdo3a), aucaxapusl (caxaposa,
JaKTO3a) W MOoJHcaxapuibl (Kpaxmall, TJIHKOTeH, Le/Ioio3a). buomornyeckue GyHKIUU
YTJIEBOJIOB.

Jiunuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxineotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u

GbyHKIMH.



[uronorusa — Hayka o kiuerke. Kilerounas teopus — npumep B3aMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Krnerka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHast
MemOpana, mojexynsl JJHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTHdeckoi kiuetku. Kierounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIIHH.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. llurommasmMa u e€ OpraHOWIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxaeHre MHUTOXOHIAPUN M IUIACTHU.
Bunel nnactun. HememOpanHble opraHonibl KJIETKU: pUOOCOMBI, KJIETOUHBINA EHTP, EHTPUOJIH,
PECHUUKH, KI'yTUKH. DyHKIIUU OpraHOuA0B KJIETKU. BKitoueHus.

Anpo — perynsTopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000JouKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHUX OJIEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«PacrnpeneneHne XUMUYECKIX IEMEHTOB B )KUBOW MTPUPOJIE».

Tabmuupsr u cxemsl: «llepuoguueckas Tabaua XUMHUYECKHUX 3JieMEHTOB», «CTpoeHue
MOJIEKYINBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenne mosekynbr AT®y», «CTpoeHre 3ykapuoTUYECKOM
KIeTKW», «CTpOoeHuEe >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKW, «YTIECBOABDY, «JIUmuasny.

O6opynoBaHue: CBETOBOW MHKPOCKOM, 000pyHOBaHUE JUIsl MPOBEIEHUS HAONIOICHUH,
M3MEpEeHUl, HKCIEPUMEHTOB, MUKPOTMpENapaTbl PacTUTENIbHBIX, KUBOTHBIX U OaKTEpHAIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopHass padotra Ne 1. «l/3ydyeHuHe KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

Jlaboparopnas pabora Ne 2. «M3ydeHuwe CTpOEHMsI KJIETOK pPACTEHUH, >KUBOTHBIX M
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE).

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuWisanus (TUIACTUYECKHH OOMEH) |
TUCCUMUIISALUSA (PHEpreThUecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOGHBINH U rereporpodusii. Posib dhepmeHTOB B 0OMeEHe
BEIIECTB U NPEBPALLEHNUH SJHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas u TemHOBass (a3pl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ pexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JUIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpenabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYylolue OakTepuu. 3HaYeHHE XeMOCHHTe3a JJIS KU3HU Ha
3emue.



Ouepreruyecknii oOMeH B KieTke. PacimieruieHue  BEIIECTB, BBIACTICHHE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl SJHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposHoe oxucieHue, WM KJIETOYHOE  JpIXxaHue. OKUCIUTENBHOE
bochopumpoBanue. DPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanums
IreHeTUYeCKON MHpOpMalKu B Ki€TKe. ['eHeTHuecKuil KoJ M ero cBoicTBa. TpaHCKpUMIUS —
Matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
WBanoBckwit). OcOOEHHOCTH CTPOCHHS ¥ )KM3HEHHOTO IHUKJIA BHPYCcOB. bakrepuodaru. bonesnn
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBa€MbIE BUpycaMu. Bupyc uMMyHoneguiuTa yenoBexka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00J€BaHUM.
JdemoHncTpaumnu:

[optpetst: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tuner  muranmsy, «Metabomuzm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHHe TreHa», «CuHre3 Oenka», «l'eHeTnueckuid  kom», «Bupycs»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Pemmkars JITHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaenb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii MK, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmmkamus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. J[MIUIOMIHBIM M TarIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramgum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrMYecKuii CMBICII MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl Oecrnosioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguun meio3a. IIpoueccel, mpoucxoisiue Ha craausx menosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Me03a.

l'amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [1070BEIE JKeTe3bl:
CEMEHHHUKHU M sSU4HuKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — rameT (CIepMaTo30u,
SIIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

WnnuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANbHOE pa3BuUTHE (IMOpHOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,
opranorene3. [loctomMOpruoHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,



HenpsiMoe (IMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3sutue pacrenuil. OHTOreHe3 BETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BererarnBHOE pa3MHOKEHHE pacTeHUun», «JlelleHne KIEeTKH
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN IHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOTIUTAIOLINX U YesloBeKa», « OCHOBHbBIE CTa/IUN OHTOT'€HE3A.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPaKTH4YeCKUE PAdOThI:

JlabopaTtopHnast pabota Ne 3. «HabmtoneHue MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacieiCTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTonpl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTnyeckass CUMBOJIMKA, HCIIOIb3yeMasl B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menzaenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH eaMHO00pa3us THOPUIO0B MepBOTo MokoJieHus. [1paBuio
JOMUHUPOBaHUA. 3aKOH pacllelyieHus Npu3HakoB. [mmore3a uyuctoThl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UpPYIOLIee CKpelldBaHUE.
Hcnonp30Banne aHAIM3UPYIOIIETO CKPEUTUBAHUS IJ1s1 ONpeAeTICHUS TEHOTHUIIa OCOOH.

CueruieHHOe HacieioBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacJe10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENICHHE 10J1a. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omoramerHele M rereporaMeTHble OpraHu3mbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl MN3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacieAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTepUCTHUKa MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii psan u BapuanmonHas kpusas. Hopma peakuuu npusnaka. KommyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakiuuu. CBoHcTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHnasi, i reHOTHNHYECKasi, U3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTD.
Meiio3 © MOJIOBOM THpollecC — OCHOBAa KOMOWHAaTHMBHONW H3MEHYMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaruii. MyTtarenHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJEICTBEHHOM
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T'€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIN, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYISPHO-
reHeTuyeckuii. COBpEMEHHOE OIIpe/IeICHUE TIEHOTUIIA: II0JHOI€HOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momoripio [IIP-ananm3a. HacnencrBenusie 3a0o0JieBaHUS
YyeJloBEeKa: TIeHHble 0oJie3HM, OOJIE3HM C  HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oosie3Hu. ComaTuueckue M TeHepaTuBHble MyTanuu. CTBOJIOBbIE KIIETKH.
[Ipunnumner 310poBoro obpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS] T€HETUYECKUX
Oone3nell. MennuKO-TeHeTHYeCKOe KOHCYIbTUPOBaHUE. 3HAU€HHUE MEAWIMHCKOW TE€HETUKH B
MIPEIOTBPALLEHUH U JICYEHUU T€HETUUECKUX 3a00JIeBaHUI YEI0OBEKa.

JdemoncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAash OCHOBaY,
«3aKOH pacHIeIIeHUss M €ero IMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«durubpunnoe ckpeuuBanue», «LluTonornyeckue OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['eHeTHYecKkne KapThl PACTEHM, )KUBOTHBIX
U 4esjoBeka», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJIEHHOTO C IMOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl wu3MeHunBocTHY, «MoaudukauoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMHHUpOBaHHe», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEILMBAHUS Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnast pabota Ne 6. «3yueHne Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHOW KPUBOI».

Jlabopatopnas pabora No 7. «AHanu3 wMyTanmmid y JApo30miIbI Ha TOTOBBIX
MHUKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax HpPOUCXOXKIEHUS M MHOrooOpasusi KylIbTYPHBIX pacTeHul. LleHTpsl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbI CelIeKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKUUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIUHT.
Uucras nuHus. CkpeliuBaHue YWCTBIX JuHMA. [erepo3uc, wunu rulOpugHas cuia.
HeponctBennoe ckpemuBanue — ayropuaur. OtganéHHas TuOpuguzanvs u e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE TOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss kKak oTpaciab NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. OTalbl CO3JaHUs
pexomOunanTtHot JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Kietounsbie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KimoHupoBaHue BbICOKOMPOAYKTUBHBIX



CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U J3THdeckue npodiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpanuu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. 1. Kapnieuenko, M. @. IBaHoB.

Tabmumer U cxembl: Kapra «L[eHTpBI TPOUCXOXKICHUS W MHOTOOOpa3us KyJbTYypPHBIX
pactenuit», «Ilopoapl HoOMaNTHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorum», «Kierounele KylbTyphl U KIOHHpOBaHUE», «KOHCTpyHpOBaHHE M TEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MYJSDKH IUIOJIOB M KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEJICKIIMU PACTEHWU W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo1rOMOHHAS OMOJIOTHS.

[Ipennochlnk BO3HMKHOBEHUS 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MecTo B OnoJioruu. BiusiHue 3BOTIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CunerenbctBa sBomonuu. [lameoHTosioTHYecKre: TOCIEI0BATEIBHOCTh TOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKO JIeTONHCH, epexoanble ¢popMel. buoreorpadudeckue: cxoacTBo
U paznuuue GayH U (PpIop MaTepuKoB U OCTPOBOB.

DOMOpPHOJIOTMYECKHEe: CXOJACTBA U Pa3uyusi 3MOPHOHOB pa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTWYHbIE, PYIUMEHTApPHBIE OpraHsl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEeH Y BCEX OPraHU3MOB.

OpommoroHHass Teopust Y. JlapBuna. Ilpennocwliku BO3HHMKHOBEHUS J1apBHUHH3MA.
JIBukymue Cuiibl SBOJMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas H3MEHYMBOCTh, OOpb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonuu (CTD) u e€ 0CHOBHBIE MOJIOKECHHUS.

MukposBomtonus. [lonynsnuus kak eIMHULIA BUAA U 3BOIIOLUH.

JBuxkymue cuiibl ((akTopbl) 3BOJIOLUUK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUYMBOCTh. [lomymsiiroHHble BONHBI W Japedd renoB. Mzomsuus u
MHUTpalus.

EctectBennslii oTOOp — HampaBisionuii ¢axtop sBoitonud. DOpMBI €CTECTBEHHOTO
oTOopa.

[IpucnocobaeHHOCTh OPraHu3MOB Kak pe3yibTar 3Boronun. [Ipumepsl nmpucnocoOnenuit
y OpranuzmoB. ApoMoph03bl U UANOATANTAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpapuueckoe, IKOJIOrMYECKOE.

MaxkposBomtorus. DopMbl 3BOTIONUU: (GUIETUYECKas, TUBEPTeHTHAs, KOHBEPreHTHas,
napauiensHas. HeoOpaTuMocCTh SBOIOIHH.

[IpoucxoxaeHue  OT  HECHEUUATM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paJudalus.

JdemoHcTpaumnu:



[Hoptpersl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBep1ios.

Tabmumer u  cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIiu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpsOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHBIII  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHwi», «MHOrooOpa3ue mOopos
YKUBOTHBIX», «[Tomymsiium, «MyranuoHHas U3MEHYUBOCTDHY, «Apomopho3bD»,
«Mmmnoanantanun», «OO0mas nereHepamusy, «JBumxymme cuibl sBoironuny», «Kapra-cxema
Mapiuipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «llpucnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHUECKOE BUI00OPA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHbIMU TUIIAMU OKpPAcKu, HAOOP MJI0JI0B U
ceMsiH, KoJuieKius «[IpumMepsl 3alUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJieTh «OCHOBHbBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOEHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoJuleKuss «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PAaCTeHHI», Monenb anrumkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butue Hacexkomoro», «Pa3BuTme nArymkn», MuKpornpenapat «/Ipozoduna» (HOpMa,
MyTaruu (OPMBI KPUTHEB U OKPACKH TENA).

JlabopaTopHble H MpaKTHYeCKHe PadoOThI:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POTOTUIECKOMY KPUTEPUIOY.

Jlabopatopnast pabota Ne 2. «OmmcaHue MPUCTOCOOICHHOCTH OpraHm3Ma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKkHOBeHHME M pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU *KU3HU. HaydHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBOJIONUA. AOMOTEHHBIN CHUHTE3
OpPraHMYECKUX  BEHIECTB W3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPKJCHUE
XUMUYECKOHN 3BoJronni. HavanpHple 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopmupoBaHne MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emsie mo ospam W nepuodam. Karapxed. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoaAbl: KEMOPUHCKHM, OPIOBHUKCKUM,
CUJIYPUMCKHM, T€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3zo3oiickas 3pa U €€ Mepuo/ibl: TPUACOBBINA, FOPCKUM, METOBOM.

Kaiino3zoiickas spa v €€ nepuo/apl: MajJeoreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIMMaTa M TIeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PacCTUTENBFHOTO M XUBOTHOTO MHpa. Apomopdo3bl y pacTeHuid u KMBOTHBIX. [losiBneHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)kKeHUe 3BOIMOUMU. OCHOBHBIE CUCTEMATHUUYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIIMSL  YeNOBEKa. AHTpPOINOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
MPOUCXOKACHUM YelloBeKa. MeToibl u3ydeHus: antponoreHe3za. CxoJACTBa U pa3Inyuus YeI0BEKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YETOBEKa.

JBuxymue cunbl (QakTopsl) aHTpomoreHesa. HacneAacTBeHHAas W3MEHUUMBOCTh U
ecTecTBeHHbIN 0TOODP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM TPY/Aa, MBILIUICHHUE,
peub.

OCHOBHbBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKAa: aBCTPAJIONUTEKH, UEIOBEK yMEJbIi,
UYenosek mnpsaMmoxondmui, YenoBexk HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu



MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckre packl. OCHOBHBIC OOJBIINE Pachl: €BPONECOUAHAS (E€Bpa3uiiCKas), HErpo-
aBcTpajioniHas  (dKBaTopuajbHasi), MOHTOJOUJHAs  (a3MaTCKO-aMepUKaHCKas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENICH YEJIOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuer u cxembl: «Bo3aukHOBeHUEe COJTHEYHON CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <«KuBoTHas kietka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHas CHCTeMa OpPraHWYECKOTO Mupa», «CpaBHEHHWE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOIO 4YENOBEKa», «JlpeBHeimue moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «YeroBeuecKne pach».

Ob6opynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TeOXpOHOJIOTHYECKass Ta0uIla,
KoJUIeKIust «D@OpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[Ipaktuueckas padota Ne 1. «M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJIIEKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKUIN My3ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DOKOJOTHUSI KAaK Hayka. 3aJadyd W pa3fesbl dSKOJOTMU. METoapl 3KOJIOTHYECKUX
UCCleI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHUS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  I[OYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropbl. Knaccuduxanus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHMYecKue 1 aHTpornoreHHsle. JlelicTBre sK0I0rnyecknx (akTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (GaxkTOphpl:  CBET, TEMIIEparypa, BIAXHOCTb.  DOTONEPUOTU3M.
[IpucnocobaeHunss Opranu3MoB K JeHCTBUIO abnoTHYECKUX (PakTOpoB. buosornyeckue puTMsl.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJECHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HadeHHEe OUOTHYECKHUX
B3aUMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynsauud. OCHOBHBIE TMOKa3aTeNH MOMYJISIUH:
YHCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YUCJIIEHHOCTH MOMYJISALMY U €€ perysiusi.

JdeMoHcTpanum:

Ioptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxemsl: kaprta «[Ipupoansie 3086 3eminy, «Cpeasl 00UTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymaunn», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJIALHUHU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHbIe H IPaKTHYeCKHe PadoThI:



JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 Pa3HBIX MECT
oOuTaHu».

JIaGopatopHnas padota Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IIIOTHOCTH MOMYJISAIMNA Pa3HBIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB  —  OuomneHo3.  CTpykrypbl — OWOLIEHO3a:  BHJOBa,
MPOCTPAaHCTBEHHAs, Tpodudeckas (numieBas). Bunsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKoorndeckue cuctembl (9kocuctemsl). [loHsTHEe 00 dKOCHCTEME W OHOTEOICHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BemliecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHUNBOCTD, CAMOPETYIsius, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. ODKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBL. bHonormueckoe u
XO3SCTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOGeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB u OHOT€OXMMHUUYECKHE ITUKIIBI 3JIEMEHTOB (yryiepoja, as3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoseuecTBo B 6uochepe 3eminn. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUYECKHUE MTPOOIIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHne Onopa3Ho00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA pallMOHAIBHOIO YIPABICHUS MPUPOJHBIMU pecypcamMH U UX
ucnojib3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. k. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuuel u cxemsl: «Ilumebie nenu», «buoneHo3: coctaB U CTpyKTypay, «lIpupoaHsie
coobuiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOHHOro jeca», «buouenos
BoJoEMa», «ArpoueHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHUCTBUS Ha IMPUPOLY»,
«BaxkHeiine MCTOYHMKM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOJ», «llouBa — BakHelmas
cocrasisronas ouocheps», «PakTopsl Aerpagannu no4sy, «I[lapHukoBeli 3G dexT», «DakTopbl
PalMoaKTUBHOTO 3arpsi3HeHus 6nocdepsl», «O0mas cTpykrypa ouochepsr», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopot a3orta B IpHpoOJIE».

Ob6opynoBaHue: MO/1eJTb-aNITUKAIHS «Tunuynbie OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX
CEeNIbCKOXO3SUCTBEHHBIX KYJIbTYp», TIepOapuM M KOJUIEKIMHM pACTeHUH U  KHUBOTHBIX,
MPUHAIJISKAIINE K pa3HbIM SKOJIOTHYECKUM TpyniaM oaHoro Bujaa, KpacHas kaura Poccuiickoit
denepanyu, n300pakeHUs] OXpaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITTPOTPAMMBI T10 BUMOJIOTMU HA
FA30BOM YPOBHE CPE/IHET'O OBIIEI'O OEPA3OBAHU A

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEMETHBIM U

MIPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOEHHUA IpeaMera «buosiorus» BbIIEIEHBI
CIICIYIOIINE COCTABIIAIONINAEG: OCO3HAHHWE OOYYAIONIUMUCS  POCCHHCKON  IpakIaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue M™MOTHUBAIlUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, HECJICHAIPAaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEKJIEeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
OMOJIOTUUECKOTO 00pa3oBaHMs, HAIWYUE SKOJOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaTbl OCBOCHHA IMPEAMCETA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMHU, HCTOPUUCCKUMHU U NYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, IMMPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3nOHUU JIMYHOCTHU, IMAaTPUOTHU3MA,
YBaXEHHsI K 3aKOHY M INPABOMOPSAIKY, YEIOBEKY TPyAa M CTaplieMy IMOKOJIEHHIO, B3AaUMHOTO
yBaXeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HAaCIE€OUI0 U TpaJulUsM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buonorus» A0IKHBI OTpaxaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOexJAeHU, COOTBETCTBYIOIIUX TPAJUIUMOHHBIM IEHHOCTAM POCCHIMCKOrO  OOIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMBITa JESATENIbHOCTH B MPOIECCEe peah3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMS

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIIGHHUIO K SIBICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENBHBIX M HCCIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN M BOJOHTEPCKOU IEATENHHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, ropAocTty 3a CBOW Kpai, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO HapoJa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAcIeAUI0 U MaMATHUKAM IPUPOJIBL,
noctuxeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CMOCOOHOCTh OIICHMBATH BKIJIAJ POCCHICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OMO0JIOTHH, TOHUMAHUS 3HaUCHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB IPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOJA;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAl[MI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUSl, OPUEHTHPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEeMEWHOM >KU3HU B COOTBETCTBUU C TPaJWLHUSMHU HapOJOB
Poccuu;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnUTAHUSA, (POPMHUPOBAHHUSA  KYJbTYPbl 30pPOBbS M
IMOILMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30macHoro o0pasa >KM3HH (30pOBOE MUTAHHE,
coOroieHre TUTMeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPUBBIYEK (YHOTPEONICHUS AIKOTOJIA,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NEeSTENbHOCTH;

HWHTEpEC K pa3iMyHbIM cdepaM MNpoQeccCHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JI0OrN4eCKOr0 BOCIIMTAHMA:



IKOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OIBITA IUIAHWUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXXHBIX MOCIIECJCTBUMN JUIsl OKPYKAIOIICH Cpe/Ibl;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIIOCOOHOCTH HMCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3YUYSHUU OMOJIOTHH 3HAHUS M YMCHHUS
MpU PEIICHUHU TPOOJIEM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOAOIOIB30BaHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoCchepsl);

AKTUBHOE HEMPUSATHE JIEUCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJArOMPUSITHBIC SKOJOTHUUECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHHKATHBHOM W COLMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

chOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOW M UNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE CrenupuKr OMOJOTHM KaK HayKd, OCO3HaHWUs €€ posin B (OPMHPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O0 MBIIICHUS, CO3/IJaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OMOJIOTHH IJIi COBPEMEHHOW LMBHJIM3ALMU: OOECTieueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHUS YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II100ATbHBIX
HKOJIOTHYECKUX Mpo0sieM U o0ecreueHus nepexoja K yCTOMYuBOMY Pa3BUTHIO, PallHOHATIEHOMY
MCIO0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS OO0IIen
KYJIbTYPbI, €CT€CTBEHHO-HAY4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW YacTh (YHKIIMOHAIHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS I aHajuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIMX B HEM H3MEHEHUU, YyMEHHE JejaTb 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS [aHHBIX C LENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCMOJIb30BaTh OMOJOTHYECKUE 3HAHWUS s pPelIeHUus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYyYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBUU C >KHU3HEHHBIMU
NOTPEOHOCTSMHU.



METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA  MEKAUCUUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00LIeHaAYYHbIE TTOHATHUS, OTPAXKAIOUINE IETOCTHOCTh HAYYHOU KapTUHBI MUPA
U crenu@uKy METOI0B TO3HAHMS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIIeI0BaHNe, HAONIONEHNE, W3MEPEHHUE, HKCIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHble NIeiicTBHs (IIO3HABATEIIbHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00ECIICUNBAIONINIE
¢dopmupoBanne (GpyHKIHOHAIBHOW T'PaMOTHOCTH M COIMAIIBHOW KOMIETEHIIMH OO0YJaroIInXCs,
CIIOCOOHOCTh oOyuaromuxcs UCTIOJIb30BAaTh OCBOCHHBIE MEX TUCIUTIIIMHAPHEIE,
MHUPOBO33pPEHUYECKHE 3HaHWs W YHHBEpCaJlbHbIC y4YeOHBIE JCHCTBHS B IO3HABATENBHON U
COLIMAIBHON ITPAKTHKE.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHero oO0Imero o0Opa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiaieHne YHUBEPCAJIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU ICHCTBUSAMM:

1) 6a3oBbIe JJOrHUecKue AelicTBHUS:

CaMOCTOSITEIEHO (OPMYIIUPOBATh M aKTYyaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONh30BaTh TPH OCBOCHWM 3HAHUH TPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAN3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukanuu, o00OIIEeHHUs), PaCKpPbIBATh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIIENATh UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C IPYTHMH MTOHITHSIMH ),

ONpeneNnaTh LN AEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHUM HX JOCTHIKEHHS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTH C OCTAaBIEHHBIMU LIETSIMH;

UCIOJb30BaTh OUOJIOTUYECKUE TOHATHA Uil OObACHEHMs (DAKTOB M SBJIECHUH KUBOU
HIPUPOJIBL;

CTPOMUTH JIOTUYECKUE PACCY)KICHMsI (MHAYKTUBHBIC, JEIyKTUBHBIE, IO aHAJIOIHMH),
BBISBJIAT 3aKOHOMEPHOCTH U NPOTUBOPEUUs B PACCMATPUBAEMbIX SIBICHUAX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUECHHUS;

IIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA Ul MPEICTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3Yy4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEYMH pPa3HOIo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PEeLIeHUs MPOOJIEMBbl ¢ YUETOM aHAIU3a UMEIOIUXCA MaTepHUaIbHbIX
U HeMaTepUabHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEIbHOCTb, OLICHHBATh COOTBETCTBUE PE3YJbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBIIOJHATH pPA0OTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NPU PEIlIeHUH KU3HEHHBIX MPOo0IIeM.

2) 0a30BbI€E HCCJIEA0BATEIbLCKHE AeHCTBHA:

BJIaJIeTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATENLCKOW U MPOEKTHOM AEATENIbHOCTH, HAaBBIKAMHU
paspelieHus npoosieM, CnocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY MOUCKY METOJOB
peleHus MPaKTHYECKUX 3a1a4, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS;

UCIOJb30BaTh Pa3JIM4YHbIE BHUJbI JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUIO M MPUMEHEHHIO B YUYEOHBIX CUTYallUsX, B TOM YHUCIE IpU
CO3/IaHUM Y4EOHBIX U COIIMATIBHBIX IPOEKTOB;



(opMupOBaTh HAYYHBIA THIT MBIIUICHUS, BIaCTh HAYYHOU TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BATEIBHON MESATEIBHOCTH H
KU3HEHHBIX CHTYAIHSIX;

BBISBJIATh TPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3aJady, BBIIBUTATb
rUnoTe3y €€ pelieHHs, HaxOOUThb AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE pEUICHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYILIECTBIISITh 1EJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
npoheCcCHOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAaHUS B [O3HABAaTEJIbHYHD U  MpaKTUYECKyl0 oOnactu
KHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEH, MpelaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHMKAX HMH(popManuu (TeKcTe ydeOHOTo MmocoOus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBapsX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmu3upoBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIe METOJbl IMPH TMOUCKE U OoTOOpe
OnoslornuecKkoi nHGpopMauy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BAHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAbHYIO (OpMY MpeACTaBICHUS OHOJOTrHYECKOU
nHpopMmanuu (cxembl, TpaduKu, JuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOE€);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrnyecKou
uHpopMalren: NMPUMEHITh XUMHUYECKUe, (PU3MUecKue U MaTeMaTH4yecKHe 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIQZIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HHDOPMALUMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMH:

1) o01enue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJlOTe
WIH TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHUS OTHOCHUTEIbHO BBHITIONHEHHs] TMpeiaraeMol 3aJayd, Yy4YUTHIBATb HMHTEPECHl H
COTJIACOBAHHOCTH MO3ULUH JIPYTUX YYaCTHUKOB AMAIOra WIHM AUCKYCCUH);

pacrio3HaBaTh HeBepOaJlbHbIE CpeACTBAa OOILIEHMs, MOHUMAaTh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, MPEANOCHIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIHH, YMETh CMTr4aTh KOHGIUKTHI U
BECTH N1€PETOBOPBI;

BJIQJIETh PA3JIMYHBIMM CHOCOOaMM OOIIEHUS W B3aUMOJEHCTBHsS, MOHUMATh HaMEPEHUS
IPYruX JIOJEH, MPOSBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECEeHUKY U B KOPpeKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;



pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U HCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAJIbHONW pabOThl IpU
pemeHnn OHOIOTHYECKOH MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACHCTBUS MPH peIICHUH y4eOHO 3a1auu;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NIEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUSA MO €€ NOCTMIKEHMIO: COCTAaBJIATh IUIAH JIEUCTBUN, PACHPEACIISITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIIEHMBATh KaYyeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OLEHUBATh UAEU C MO3UIMHU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH 1€ICTBUAMM:

1) camoopranusanus:

HCIOJIb30BaTh OMOJOTMYECKWe 3HAaHUSA MJIs BBIABICHHS NpoOJieM M HX pelIeHHs B
KU3HEHHBIX U Y4eOHBIX CUTYalHsIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBHUAX M IOCTYIKax IO OTHOIIEHHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJaud B O0Opa30BATEIBHOM NEATCILHOCTH U
JKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTABIIATH IJIaH PELIeHUs MPOoOJIEMBbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEAIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NPEAIOUTEHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIM OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U IPOSIBIICHUIO IIUPOKOM 3pyUIIMK B PA3HBIX 00JacTAX
3HaHUH, IOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJIeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHUM, HCIOIb30BATh MPUEMBI pedIIeKCuu
JUIsL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE ce0s U IPYrux:

MPUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMAaTh MOTHMBBI U apTyMEHTBI IPYTUX MPU aHAJIW3€E PE3yJIbTaTOB AEATEIBHOCTH;



MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.
NPEAMETHBIE PE3YJIbTATBI

[Ipenmetnsie pe3ynbraThl ocBoeHHs nporpammel COO mo Ouosnoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CIIEIU(HUUECKHe Uit y4eOHOro mpeaMeTa «bruosorusy HaydHble 3HAHHS, YMEHUS U
crocoObl JEHCTBUH 1O OCBOCHHIO, WHTEPHpPETAllMA W NpeoOpa3oBaHUIO 3HAHWA, BUIBI
JEATEIBHOCTH TI0 TOJyYSHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWN B PA3IMYHBIX y4eOHBIX
CHUTyallUsiX, a TaKKe B pEAIbHBIX J>XU3HEHHBIX CHTYallUsX, CBS3aHHBIX C Owuosorumeir. B
porpamMme MpeMETHBIC PE3YJIbTAaThl MPEICTABICHBI 10 TOaM 00yUYCeHHSI.

[IpenmetHbie pe3ynabTaThl OCBOCHHs ydeOHOro mnpenmera «buomorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COAEpKaHNE OMOJIOTHYECKUX TEPMHUHOB W TIOHSTHIA: )KHU3Hb, KIIETKA,
opraHus3M, Merabosmu3M (0OOMEH BENIECTB H  MPEBpAllleHHe JSHEPTruH), TOMEeoCTa3
(camoperynsimusi), ypoBHEBass ~ OpraHW3aIiisl  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKius), HACIEICTBEHHOCTh, N3MEHUYNBOCTh, POCT M Pa3BHUTHE,

YMEHHE H3JaraTh OWOJIOTHYECKHE Teopud (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHAs,
LEHTpaJbHas JOorMa MoJIeKyJsipHOW Ouosiorun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BasuioBa) u yuenus (0 meHTpax MHOT0oOpa3usi ¥ MPOUCXOXKJACHUS KyJIbTYpHBIX pacTeHuit H. U.
BasuiioBa), onpenensaTs rpaHuibl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE W ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi W MPOBEACHHE OHOJIOTUYECKOTO
SKCIEPUMEHTA, BBIIBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIeIyeMbIMU
BEJTMUMHAMHU, OOBSICHEHHE MOJYYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJICISTH CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KIIETOK MPOKAPUOT M DYKAPHUOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MPEBPALIEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIMJIOJOTBOPEHHS, Pa3MHOKEHHUS, UHAUBUAYAIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSAThH MOJTYYCHHbIE 3HAHUA U1l OOBSCHEHHUS OMOJOTMYECKHX IMPOLIECCOB U
SIBIICHUH, JJIs IPUHATUS IPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C LENbI0 O0eCTieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBBS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
rPaMOTHOTO TMOBEJCHHSI B OKpYXKAWIIeH MNPUPOAHON cpele, MOHMMaHHuE HEoOXOIUMOCTH
UCTOJIb30BAHUS JAOCTHXEHUH COBPEMEHHOM OHOJOTMH M OMOTEXHOJIOTHH JUIsl palMOHaIbHOTO
MIPUPOJIOTIOIIL30BAHHUS;

YMEHHUE pellaTh 3JeMEHTapHble TI'eHETHYEeCKHe 33Jadd Ha MOHO- M AUTHOpHIHOE
CKpelIMBaHKE, CIIETUIEHHOE HaclleZIoBaHHE, COCTAaBIIATh CXEMbl MOHOTUOPUAHOTO CKpEIIMBaHUS
JUIsl IPeICKa3aHus HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE U MPAKTHUYECKUE paboThl, COONIOIATh MpaBUia MpU
paboTe ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAHUEM

YMEHUE KPUTHUYECKH OIICHMBAaTh M HHTEPHPETHPOBaATh HMH(OpMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa



MaccoBO# MH(pOpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUAIIbl), STHYECKHE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBAaHU B OMOJOTHH, MEIUILIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapaTt OUoJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorusi» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OHOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJepxKaHNEe OMOJIOTUYECKUX TEPMUHOB U MOHSITHI: BUJ, NOMYJIALINS,
reHo(oHJ, SBOJIOUMS, JBMXKYIIME CHUJIbl  ((aKTOpbl) SBOJIONHUH, IPUCIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHME, 3KOJOrMYeckue (aKTOpbl, HSKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, pEAYLIEHTHI, LIeNH MUTaHUs, SKOJOrMuecKas nupamMuia, ouoreoneHos, ouochepa;

yMEeHHe Wu3jarath Ouojoruueckue teopud (3BostounoHHas Teopus Y. JlapBuHna,
CUHTETHUYECKasl TEOPHS IBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apopiieBoro cxoacta K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud U mytei 3Bomtonuu A. H. CeBeproBa, yueHus o
ounocdepe B. 1. Bepraackoro), onpenensTh rpaHUIlbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BIAJETh METOJIaMU HAy4yHOTO MO3HaHUS B OMOJIOTMM: HAOMIOJEHHE U ONMCAaHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHM3alsi U TMpPOBEACHHE OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJBU)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JA€JIaTh BIBO/Ibl HA OCHOBAaHUHU IOJIYYEHHBIX PE3YIbTATOB;

YMEHUE BBIIEISATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMyJALUHM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OLCHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHONM  M3MEHUUBOCTH, €CTECTBEHHOIo  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECHUCTBHS 3KOJIOTMYECKUX (AKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILECTB U MOTOKA SHEPIHU B HIKOCUCTEMAX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHMUYECKMX LHKIOB B
ounocdepe;

YMEHUE NPUMEHATH MOIy4EHHbIE 3HAHUA U1 OOBSCHEHUS OMOJOTMYECKHX IPOLIECCOB U
SIBJICHUM, [T IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C 1I€JIbI0 00ecTIeYeHus
0€30I1aCHOCTH CBOErO 3[0POBbS M 3/I0POBbsl OKPYKAIOIIMX JIIOJEH, COOMIONEHUsI HOPM
IPaMOTHOTO IMOBEJICHUsI B OKPY)KAIOLIeH NpUPOJHONW cpele, MOHMMaHHE HEO0OXOAMMOCTU
UCIOJIb30BAHUSA JOCTHKEHUM COBPEMEHHOM OuoJioruu Uit panroHaIbLHOTO
IIPUPOJIOTIOJIb30BAHHUS;

YMEHHUE pellaTh >JEeMEHTapHble OHOJOrMYeCKHe 3a/laud, COCTaBJIATh CXEMbl IepeHoca
BEIIECTB U SHEPTUU B SKOCHUCTEMax (LIeNH MUTaHus);

YMEHHUE BBINOJIHAThH JJAOOPATOPHBIE U MPAKTHUYECKUE paboThl, COONMIOAATh MpaBUia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBAaTh W HHTEPHPETHUPOBaTh HMH(OpMAIUIO OHOIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO0 ICEBJAOHAYYHbIE 3HAHUS W3 Pa3IMUYHbIX HMCTOYHHUKOB (CpeicTBa
MaccoBoil MH(pOpMalMK, HAayYHO-TIOMYJSPHbIE MaTepUaibl), paccMaTpuBaTh TIJI0OANbHBIE
HKOJIOTHYECKUE MPOOIEMBbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;



YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HMCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB H TeM KoauvecTBo | JuextponHbie (1udpoBbie)
n/n NMPOrpamMmbl 9aCcoB o0pa3oBaTe/ibHbIE PeCypChl
1 buosorus xak Hayka 2 Bubnworexa [IOK
https://m.edsoo.ru/7f41¢292
bubmnoreka LIOK
2 JKuBble CUCTEMBI M KX OpPraHU3aIus 1
https://m.edsoo.ru/7f41¢292
. bubmnoreka LIOK
3 XUMUYECKUN COCTaB M CTPOCHUE KIETKU 8
https://m.edsoo.ru/7f41¢292
4 KnsHenesTebHOCTh KIIETKHU 6 bubmmorexa LOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHuEe 1 MHAUBUIYAJIBHOE 5 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD g bubnuorexa [JOK
Opra’Hu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bu6moreka [IOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB (uudposbie)
n/n U TeM MPOrpamMmbl KouunyecTBo yacoB o0pa3oBaTte/ibHbIE
pecypcbl
bubnuotexa [JOK
! IBOMOLHOHKs GrONOrHLA ? https://m.edsoc])_.[ru/7f4lcc74
) Bo3aukHOBeHUE 1 9 bu6mmoreka [IOK
pa3BUTHE XKU3HU HA 3emiie https://m.edsoo.ru/7f41cc74
3 Opra"u3msl u 5 bubnuotexa [JOK
OKpYXKarolas cpena https://m.edsoo.ru/7f41cc74
4 Coo0mecTBa u 9 bu6moreka [IOK
JKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubnuotexa [JOK
> Peseprioe Bpems 2 https://m.edSO(])_.Iru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 34

[10 ITTPOI'PAMME




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 06pa3oBaHMs

ChopmupoBaHHOCTH 3HAHHA O MECTE U POJTM OMOJIOTHH B CHCTEME HAydHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTHHBI MUpaA U HAy4YHOTO MHUPOBO33PEHUS; O BKJIa/€ POCCUNCKUX
1 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH; (PYHKIIMOHAIbHON

TpaMOTHOCTH YCJIOBCKA JJI PCUHICHUA ) KMU3HCHHBIX 3aJa4

YMeHHne packpbIBaTh COJACpKaHWE OMOJOTUUECKUX TEPMHHOB M TOHSTHIMA:
JKW3Hb, KJIETKa, OpraHu3M; MeTa0oyim3M (0OOMEH BEIIeCTB W IpEeBpallCHUE
SHEPTHUH), TOMEOCTa3 (CaMOperyisIus), YpPOBHEBas OPraHU3aIlvs MKUBBIX
CUCTEM,  CaMOBOCHIPOM3BEICHHE  (PEMpOyKLHs),  HACJIEICTBEHHOCTb,

U3MECHYUBOCTD, POCT U Pa3BUTUC

YMeHne wuznaraTh OHWOJIOTWUYECKHE Teopun (KJIETOYHAs, XPOMOCOMHas,
mytainmonHas), 3akoHsl (I. Mengens, T. Moprana, H.. BaBunopa) u
yueHus (0 HEeHTpax MHOro00pa3us U MPOUCXO0XKIECHUS KyIbTYPHBIX PACTCHHI
H.N. BaBunoBa), ompenenarh TpaHUIBI WX MTPUMEHUMOCTH K >KHUBBIM

cucremMam

VYmenune BJIaACTb MCTOJaMU HAYYHOI'O ITO3HAHUS B onoaorun (Ha6J’II-OI[CHI/Ie
N OIIMCAaHHUE€ JXHUBBIX CHCTEM, IIPOLECCCOB H HBJ'IeHHfI; opraHusanusa u
IIPOBEACHHUC OHOJIOrHYECKOTO SKCIICpUMCHTA, BBIABHKCHUC THUIIOTE3MI,
BBISIBJIICHUC 3aBUCUMOCTH MCXKAY HCCICAYEMBIMH BCIMYHMHaAMU, 00BsICHEHHE
IMOJIYYCHHBIX PE€3YJIbTAaTOB, MCIIOJb30BAHHBIX HAaY4YHBIX HOHHTHﬁ, TeopI/Iﬁ nu

3dKOHOB; YMCHHC ACJIaTh BBIBOAbI HA OCHOBAHUU ITOJTYUYCHHBIX pGSyJ'IbTaTOB)

YMeHue BbIACTSITh CYHICCTBCHHBIC IIPU3HAKU BUPYCOB, KIICTOK IIPOKAPUOT U
9YKapuoT, OAHOKJIICTOUYHBIX U MHOT'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTHU
IIpouecCCcoB obMeHa BCIICCTB MW IPCBpalliICHUSA OSHCPruuM B  KIICTKC,
(I)OTOCI/IHTCSa, IUIACTUYCCKOIro M SHEPIreTHYCCKOIO 06M€Ha, XCMOCHHTEC34,
MHTO3a, Meﬁo3a, OIUIOAOTBOPCHUA, PA3SMHOKCHHA, WHIAWBUAYAJIBHOT'O

pa3BUTHSI OpraHn3Ma (OHTOTE€HE3)

YMmenue MNPUMCHATH NOJTYUYCHHBIC 3HAHUA JI1 OOBSICHEHHUSI OMOJIOTHYCCKHUX
ImponeccoB u HBHCHHﬁ, JId NPUHATHA TPAKTHYCCKUX peH_IeHI/Iﬁ B
MOBCEIHEBHOM JKHU3HM B LIEIIX obOecrieueHHs1 OE30ITaCHOCTH CBOETO 310pPOBbiA

U 3J0pOBbd OKpPYKAIOMUX J'IIOIICﬁ, CO6J'IIOI[CHI/I$I HOpM T'paMOTHOTIO




MOBEACHUS B OKPY)KAIOIICH MPHUPOJTHON cpesie; MOHUMaHHe HE0OX0MMOCTH
WCIIOJIb30BAHUS IOCTHKEHUI COBPEMEHHON OMOJIOTHH ¥ OMOTEXHOJOTHH st

palOHAJIbHOI'O NPUPOAOIIOJIB30BaAHUS

Ymenue pemiatb SBJICMCHTAPHBIC TCHCTUYCCKUC 3aJa4d Ha MOHO- H
I[I/IFI/I6pI/II[HOG CKpCIIMBAHUC, CUCIIJICHHOC HACICAOBAHNEC, COCTABIATE CXCMbI
MOHOFI/I6pI/Il[HOI‘O CKpCIIMBaHUSA JUIA npeacKazanusa HaCJICa0BaHUA

IIPU3HAKOB y OPraHU3MOB

YMeHue BBINOJIHATH J1a0OpaTOpPHBIE U MpaKTUYECKHE paboThl, COONII0ATh

IpaBuJIa MpHU padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000 PYAOBaHUEM

YMeHue KpUTHYECKH OILIEHWBAThb M HWHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTUYECKOTO COJEP KAaHUS, BKIIOUYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
paznuuHbiX ucToyHUMKOB (CMMU, Hay4yHO-mOMyJsIpHBIE  MaTepHalbl);
9THUYECKHUE aCHEKThl COBPEMEHHBIX HCCIENOBAaHUN B OMOJIOIMH, MEIUIIMHE,

OMOTEXHOJIOTUH

10

YMmenue co3gaBaThb COOCTBEHHBIE INHCbMEHHBIE M YCTHBIE COOOIEHUS,
0000mIasi OMOJIOTHYECKYI0 HWH(POpPMAIMI0 W3 HECKOJbKHUX HMCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSI TN HBINA arrmapar ouoorun

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThHI 0CBOCHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

ChopMUpOBaHHOCTH 3HAHUK O MECTE M POJIM OUOJIOTHH B CHCTEME HAyYHOT'O
3HaHUSl €CTECTBEHHBIX HAyK, B (DOpMUPOBaAHHH COBPEMEHHON €CTECTBEHHO-
HAYYHOU KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKIAJIC POCCUHCKUX
U 3apyOCKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKIIMOHATBHOU

I'PAMOTHOCTH YCJIOBCKA I PCHICHUA ) KU3HCHHBIX 3a1a4

YMeHHE pacKphIBaTh COACpKAHWE OMOJOTHMYECKUX TEPMHHOB M TTOHSTHMA:
BUJ, TOMYJSAIUs, TEeHO(MOH], 5SBOJIONUS, MABIKYIIUE CHIBI ((PaKTOPHI)
9BOJIIOIUH, MPHUCIIOCOOTICHHOCTh OpraHU3MOB, BHJI000pa3oBaHue,
JKOJIOTUYECKUE  (PaKTOPbI, HSKOCHCTEMa, IPOJYICHTbI, KOHCYMECHTHI,
pPEeNyLIeHThI, IeMd MUTaHHs, OKOJOTHYeCKas NHUpaMuja, OHUOTEOIeHO3,

ouochepa

YMeHne wu3narath OHOJOTHYECKHE TEOpUU (dBOJIOIMOHHAs Teopusi Y.
JlapBuHa, CHHTETHYECKas TCOPHs SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoaprmeBoro cxonacrea K.M. bapa, yepenoBaHus TJIaBHBIX HalpaBJICHUI
u mnyreir osomouuu A.H. CesepuoBa, ydeHus o Ouocdepe B.U.

BepHaZ[CKOFO), OMPCACIIATh I'PpaHU LBl UX TPUMCHHUMOCTHU K )KUBBIM CUCTCMaM




YMeHue BialeTh METOJIaMH HAyYHOTO MO3HaHUsS B Omojyoruu (HaOmroeHue
U OIIMCAaHUE >KHUBBIX CUCTEM, IPOLECCOB M SBIEHUM; oOpraHu3auus u
MpoBeACHUE OMOJIOTUYECKOTO OKCIEPUMEHTA, BBIIBWKCHUE THIIOTE3bI;
BBISIBIICHHE 3aBHCHUMOCTH MEXKIY HCCIEIYEeMbIMH BETMYMHAMH, OOBSICHEHNE
IIOJIyYEHHBIX PE3YJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MMOHATUN, TEOPUH U

3aKOHOB; YMCHHEC ACJIaTh BBIBOAbBI HAa OCHOBAHUHU ITOJTYYCHHBIX p€3YJII)TaTOB)

YMenune BBLIACIATE CYHICCTBCHHLIC IIPU3HAKU CTPOCHUA OHMOJIOTHYECKUX
00BEKTOB: BMJIOB, MOMYJSALMUIN, NPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTEOIICHO30B M HIKOCHUCTEM; OCOOEHHOCTH IIPOIIECCOB HACJIEICTBEHHOM
W3MEHUYNBOCTH, €CTECTBEHHOTO oTOopa, BUJI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, ACWCTBHUS DKOJOTHUYECKHX (DaKTOPOB Ha
OpraHu3Mbl, IIEPEHOCA BCIICCTB W IIOTOKAa OSHEPruu B OKOCHCTCMAX,
AQHTPOTIOTEHHBIX M3MEHEHUI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa

BEIIECTB M OMOTCOXUMUYECKUX ITUKIIOB B OHnocdepe

yMeHI/Ie HpI/IMeHﬂTB HOJ'Iy‘—IeHHI)Ie 3HAHUA TJIA O6’I)5[CHGHI/I5[ 6I/IOJ'IOFI/I‘—IeCKI/IX
MPOLIECCOB W  SABJICHWM, JUI TPUHATHSA MPAKTHYECKHX pEIIEHWN B
TOBCETHEBHOMW JKU3HH B IIEJISAX 00ecTeueHrst 0€30MacHOCTH CBOETO 3/I0POBbsI
W 3]I0pPOBbS OKPYXKAIOIIUX JIIOJCH, COONIONEHUS HOPM TPaMOTHOTO
MOBEICHUS B OKPY)KAIOIICH MPUPOJTHOMN cpejie; MOHUMaHKEe HEO0OX0MMOCTH
WCIIOJIb30BAHUS JOCTHKCHUH COBPEMEHHON OWMOJIOTHH JUIS PaIlMOHAIBHOTO

MIPUPOIOTIOIE30BAHUS

VYmenune pelaThb 3JICMCHTAPHBIC OnojoTHYecKue 3aJJa4yH, COCTaBIATH CXEMBI

IEpEeHOCAa BECUIECTB U DHEPTHUU B OKOCUCTEMAX (HCHI/I HI/ITaHI/IH)

YMeHue BBINOJNHATH J1a0OpaTOpPHBIE U TMpakTUdeckue paboThl, cOONII0IATh

npaBujia Ipu padoTe ¢ ydeOHBIM U JIa0OPAaTOPHBIM 000PYIOBAHHEM

YMeHue KpUTHYECKH OIICHMBAThb M HWHTEPIPETUPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO COJAEPIKaHMSI, BKJIIOUYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX UcToYHMKOB (CMMU, HaydyHO-MOMYJSIpHBIE  MaTepHalbl);
paccMaTpuBaTh TJI00ANbHBIE SKOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 110 OTHOIICHHUIO K HUM CO6CTBCHHYIO ITO3UIIHUIO

10

YMeHue co3aaBaTh COOCTBEHHBIC IHChMEHHBIE M YCTHBIC COOOIICHUS,
00001as  OMONOTHYECKYI0O HMH(QOPMAIUMI0 W3 HECKOJIbKHX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BATh MMOHATUMHBIN arrapar Omosorun




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

buonorus kak Hayka

1.1

buomornss — Hayka o >kuBOW mnpupoxae. Ponp Ouosormu B (QOpMHPOBAHUH

COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrcTema OMOJIOTHYECKUX HAyK

1.2

Meroapl TO3HAHUS JKUBOW TpUpOAbl (HAONIOJCHHE, SKCIIEPUMEHT, OTIHMCAaHUE,

M3MEepeHue, KinaccuuKaims, MoIeTUPOBaHNE, CTaTUCTUYECKast 00pabOTKa TaHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucremsl (OHMOcHCTEMBI) Kak MNpeaMeT u3ydeHus Ouosioruu. CBoiicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHUM oOpraHuzanudyd OHOCHUCTEM: MOJIEKYJISPHO-TE€HETUYECKHM, KJIETOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIH

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH  COCTAaB  KIETKA. XHUMHUYECKHE  DJIEMEHThI:  MaKpOAJIEMEHTBHI,
MHKpO3JeMeHThl. Boia 1 MuHepanbHble BeniecTBa. @yHKIIUKM BOJIBI U MUHEPATbHBIX

BeIIeCTB B KieTke. [Topiepikanne 0CMOTHYECKOTO OataHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHMHOKHCIOTHI — MOHOMEPHI OCIKOB.
He3amenuMble 1 3aMEHUMbIE aMUHOKHUCIOTBHL. AMUHOKHUCIOTHBIM COCTaB. YpPOBHH
CTPYKTYphl ~ O€lKOBOM MOJEKyabl (NIepBUYHAS, BTOpUYHAs, TpPETHUYHas U
YeTBepTUYHAsi CTPyKTypa). XHUMHYECKue CBoiicTBa OenkoB. buonoruueckue
GbyHKIMH OEITKOB.
®epMeHThl — Ouosoruueckue kartanuszatopbl. CTpoeHue (QepMeHTa: aKTHBHBIN
HeHTp, cyoctpaTtHas crneunduunocts. Kodepmentsl. Burtamunsl. OTnuyus

(bepMeHTOB OT HCOPraHNYCCKUX KaTaInu3aTOpOB

3.3

VYrneBoasl: MoOHOcaxapubel (TJIOKO3a, pubo3a M Je30KCcUpub03a), Arcaxapuiibl
(caxapo3a, JaKkTo3a) W TOJHCaXapuibl (KpaxMaa, TIMKOTEH, IEeJIIHII03a).
buosornyeckue GyHKIIUU YTICBOJIOB.

Jlunuael: TpUrIMUEpUABl, cTepoubl, Gochomunuasl. ['mapoduasHO-rUIPOPOOHEIE
cBoiictBa. buonoruueckue ¢yHkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U

JIMTINI0OB KaK HCTOYHHUKOB SHCPTHUU
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Hyxneunnossie kucnotel: IHK n PHK. HyxkieoTuabl — MOHOMEpBI HYKIEHMHOBBIX

kucinot. Ctpoenue u pyakiuu JJHK. Crpoenne u pynkuuun PHK. AT®: ctpoenue u
byHKITII

3.5

]_II/ITOJ'IOTI/IH — HayKa O KJICTKC. Knerounas TCOpHsL. Metoasl N3Y4YCHHA KIICTOK

3.6

Knerka kak OCJIOCTHadA JXHUBasA CHUCTEMA. O6H_[I/IC IMPU3HAKKU KJICTOK: 3aMKHYTas




HapykHas MemOpana, Mouekyinsl JIHK kak reHermyeckuid ammapaT, cucTeMa

cHhHTE3a OelKa

3.7

Tumbl KIeTok: sykapuoTHyeckas W mHpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuueckoil  kiuetku.  Knerounas  crenka — Oakrepuil.  CTpoeHue
JYKApUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XMBOTHOU U

IpUOHO KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIIETOYHAS CTEHKA, TTMKOKAJIMKC, UX (DYHKIIUH.
[Tna3maruyeckas memOpana, e€ cBoiicTBa u QyHkmH. [{uTomnasma u e€ opraHoubL.
OpnHomeMOpaHHBIE OpraHOM]IbI KJIETKU: sHAomIazmarnueckas cers (OIIC), anmapar
lompmxu, mu3ocombl. [lomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MUTOXOHIPHH,
miactuapl.  [IpoucxoxkaeHne  MUTOXOHApPHM W MUIACTUA. Buasl  mactum.
HememOpannbie opraHoujpl KIETKA: PUOOCOMBI, KIETOUHBIM IIEHTP, PECHUYKH,

KIyTUKHA. OYHKIIMM OpraHOWI0B KJIETKH. BrirroueHus

3.9

SAnpo — perynsatopHbiii ueHTp kietku. CrpoeHue sjapa: siiepHas 000J04Ka,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpancnopT BEmECTB B KIIETKE

)KI/ISHG)IGS[TGJ'IBHO CTb KJICTKHU

4.1

OOmeHn BemiecTB, WM MeTabOIU3M. AcCUMUIAIUA (TUTACTUYECKHH OOMEH) U
TUCCUMUIISANS  (PHEPreTHYeCKuid OOMEH) — JB€ CTOPOHBI EAMHOTO IIpoliecca
Metabonmm3Ma. Tumbel oOMeHa BeliecTB: aBTOTPOHBIA M TeTepoTpodHbId. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

®otocunTe3. CBeroBas u TeMHOBas (as3bl (orocuHTe3a. Peakimu ¢oTocuHTE3a.
DddextuBHOCTL doTOCHHTE3a. 3Ha4YeHHE (POTOCHMHTE3a JUIsl KU3HU Ha 3emile.
BnusiHue ycnmoBuwit  cpembl Ha  (OTOCHMHTE3 H  CIIOCOOBI  TIOBBIIICHHUS  €T0O
MPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UpYIONIHe OaKTepuu. 3HAUCHHE XEeMOCUHTE3a VIS KU3HH

Ha 3emiie

4.3

9HepreTquCKHﬁ OOMeH B KIIETKE. Pacmiennenue BCIICCTB, BBIACICHHUC U
AKKYMYJIMPOBAHUEC SHEPTHUU B KIICTKC. OTansl QHCPIreTUYCCKOIO obMena. I'muxomnus.
EpoxceHHe n €ro BHIBIL. KI/ICJ'IOpO,I[HOG OKHUCJICHUC, HJIIM KICTOYHOC AbIXaHHC.

D¢ dexTHBHOCTH SHEPreTHIeCKOro ooMeHa

4.4

Peakiun matpuuHoro cunresa. I'enernueckas uHdopmauus u JIHK. Peamuzanms
TeHeTHYeCKOi WHpOpMalnuu B KJIeTKe. [ eHeTMdyeckuid KO M €ero CBOWCTBA.
Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancmsuus — OuocuHTe3 Oenka.

Koauposanue amuHokucaoT. Poss pubocom B GuocunTe3e Oenka

4.5

Heknerounsle ¢(opmbl kM3HM — BUpYchl. Mcropusi oTkpbiTHs BupycoB (.U.

WBanoBckuii). OcoOEHHOCTH  CTPOCHHS U KU3HEACSITENbHOCTH  BHUPYCOB.




Bbakrepuodaru. bonesHu pacTeHuid, )KUBOTHBIX U Y€JI0BEKA, BHI3BIBAEMBIC BHPYCAMHU.
Bupyc nummynonedpunura genosexa (BUY) — Bo30ynutens CIIN/a. [Ipodunakrika

pacrpocTpaHeHHs] BUPYCHBIX 3a00J1€BaHUMA

Pa3sMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHUE OPraHU3MOB

5.1

Knerounslii nuki, WM >KM3HEHHBIN UK KiIeTku. MuaTepdasa u mutos. [Ipomeccsr,
npoTekaromue B uHTepdasze. Perumkanus — peakuus marpuyHoro cuHtesa JIHK.
Crpoenue XpoMOcOM. XPOMOCOMHBIM Ha0Op — KapuoTUN. JUIUIOMIHBIN |
TarIOUIHBIA  XpOMOCOMHBIE HaOopel. Xpomatuabl. LluTonoruyeckue OCHOBBI
Pa3MHOKEHHS U MHIUBUAYAIBHOTO PA3BUTHS OPraHU3MOB.

Henenue xierkn — muto3. Craguu muto3sa. [Iporeccsl, npoucxoasdiue Ha pa3HbIX

CTaIUIX MUTO3a. BUOJIOTMYECKUN CMBICTI MHUTO3a

5.2

@opMbl pa3sMHOXKEHUS OpPraHM3MOB: Oecroyioe U MoJioBoe. Buapl Oecrosoro
pa3MHOXXEHHMsSI: JIeJIeHHe HaJABO€, TIOYKOBAaHME OJHO- U MHOTOKIJIETOYHBIX,
CropooOpa3oBaHuE, BETETATUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHHPOBaHHE

OpPraHU3MOB, €T0 3HAYEHUE TSI CETEKITHHI
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[TonoBoe pa3MHOMXKEHHUE, €ro OTIMYUS OT OECIIOJIO0TO.
Meiio3. Cragum wmenosa. IIponeccel, NpouUCXOndIIME HA CTagusixX Meno3a.
IToBenenue xpomocom B Mmenose. KpoccunroBep. buonorudeckuid CMbICT U

3Ha4YeHUE MeHo3a
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l'amerorenes — mpouecc oOpa3oBaHHUsS MOJOBBIX KIETOK y XUBOTHBIX. [loyoBbie
JKeJe3bl: CEMEHHUKHU U SHYHUKH. OOpa30BaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou/, sifliekieTka) — cruepMatorenes u ooreHe3. OCOOEHHOCTH CTPOCHUS

ﬂﬁHeKﬂeTOK " CIICPMATO30M I0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

NunuBuayanpHOE pa3BUTHE (OHTOrEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPUOTEHES).
Otanbl ASMOPHOHAIBHOTO PAa3BHTUS Y TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE,
racTpyJsnus, OpraHOTeHE3. [TocTamOproHaIbHOE pa3BUTHE. Twurbt
MOCTAMOPHOHAILHOTO Pa3BUTHS: MPSIMOE, HENpsiMoe (JIMYMHOYHOE). BiusiHue cpep
Ha Pa3BUTUE OPTraHU3MOB; (PAKTOPbI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,

CTaJluu pa3BUTHA

HacnencTBeHHOCTh M MU3MEHUYMBOCTD OpPraHnu3smMoB

6.1

Hpez[MeT n 3aaa4u I'CHCTUKH. I/ICTOpI/ISI pa3BUTHUSA TCHCTUKU. Bknan pOCCHfICKHX u
Sap}I6e)KHHX y‘IéHHX B pa3BUTHUC T'CHCTHUKU. Metoapl T'CHCTHUKHU
(l"H6pPII[OJ'IOFH‘-ICCKHI>i, HHTOF@HCTHHCCKHﬁ, MOJ'IGKy.TISIpHO-FeHeTquCKHﬁ).
OcHOBHBIE TeHeTHYECKHE MOHATHA. ['eHeTHueckas CHUMBOJIMKA, HCIIOJIb3yEeMas B

cxemax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMepHOCTI/I HacCJICAOBaHUA TPU3HAKOB, YCTAHOBJICHHLIC I'. Mengenem.




MoHoruOpuHOe CKpelIMBaHUE. 3aKOH eIWHOOOpaswsi THOPUAOB  IEPBOTO
nokoJsieHus. [IpaBmiio JoOMUHUpPOBaHUs. 3aKOH paclleIUICHHs Mpu3HaKoB. [ 'unoresa
9UCTOTHI rameT. [loJIHOE U HeMoJIHOEe TOMHUHUPOBAHHUE.

JuruOpumHoe CKpelmmBaHHe. 3aKOH HE3aBHUCHMOIO HACIEIOBAaHUS IIPU3HAKOB.
[{uToreHeTH4eCKHEe OCHOBBI JUTHOPUIAHOTO CKPCIIMBAHUSA. AHAIM3UPYIOIICEe
cKpeurBanue. Vcnoap30BaHNE aHATM3UPYIOUIETO CKPEIUBAHUS IS ONpPEACTICHHS

reHOTUIA 0cO0Un

6.3

CuerieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mno cremieHHOMY
HaclleIOBaHUIO reHoB. HapylleHue CrenieHus reHoB B pe3yiabTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpHUsl HACIIEJCTBEHHOCTH. | eHeTuUecKue KapThl.

I'enetnka nona. XpoMOCOMHOE OIpeAeiaeHHe moja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. I'omorameTHnsie H TeTCpOraMETHLIC OPTraHU3MEL. HaCHe}lOBaHI/IC

IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3meHunBoCTh. BBl MN3MEHUNBOCTH: HEHACIIECACTBEHHAS U HacleICTBeHHas. Poub
Cpelbl B HEHACJIEJCTBEHHOW HM3MEHUMBOCTH. XapaKTEpUCTUKAa MOIU(PUKAMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psa W BapuauuoHHas Kpuas. Hopma peakunu
npu3Haka. KoyinuecTBeHHbIE M KadyeCTBEHHBIE NPU3HAKM M WX HOPMa pEaKIMH.

CpoiicTBa MOAM(PUKAIIMOHHON N3MEHUNBOCTH

6.5

HacnenctBennasi, wWiM  TEHOTHNHMYECKas, W3MEHYUBOCTh. KomMOWHaTHBHAA
W3MEHYUBOCTh. MeHo3 W TOJOBOM TIpoIecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTH. MyTaliMOHHasT W3MEHYMBOCTh. Kiaccudukarus MyTanuii: T€HHBIC
XpOMOCOMHBIE, TeHOMHBIC. YacToTa W mpuyYuHBI MyTanuii. MyrareHHbie (aKTOPHI.

3aKOH rOMOJIOTUYECKHUX PsIIOB B HaclieIcTBeHHOM nu3mMenurnBocty H.M. BaBunosa

6.6

I'enetnka genoBeka. Kapuorun vemoBeka. OCHOBHBIE METO/bl T€HETUKH YEJIOBEKA:
reHeaIOTHYECKUH, OJIN3HELIOBEIH, IIUTOIrCHETHYECCKHUM, OMOXUMHYECKUH,
MOJIEKYJIIPHO-TCHETHICCKUH. CoBpeMeHHOE ompeesieHre FeHOTHIIA:
MMOJJHOTEHOMHOE CEKBCHHUPOBAHKME, T'CHOTHUIIMPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[111P-ananmu3a. HaciaeacTBeHHbIe 3a00IeBaHUs YCIOBEKA: TeHHbIE 00JIe3HU, 00JIC3HU
c HACJICICTBEHHOM MIPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE 0O0JIC3HH.
ComaTtuueckre W reHepaTtuBHble MyTaluu. [IpuHIUIBI 340pOBOTO 00pa3a >KU3HHU,
JTUATHOCTHKHU, TPOPUIAKTAKK M JICYCHHS T'E€HETHYECKUX OosiesHerd. Meauko-
FEHETUYECKOE  KOHCYJAbTUPOBAHME. 3HAUEHHE  MEIULMHCKOM TEHETUKH B

OpeaAOTBPAlICHUU U JICHCHHUU I'CHCTHYCCKUX 3a00JIEBaHMI YeIIOBEKA

CCJ'ICKLII/ISI OpraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IPOLECC. 3apOXkKACHUE CEJIEKIIMM U JOMECTUKALUS. YUYEeHHE
H.M. BaBuioBa 0 1EHTpax TMPOUCXOXKICHUS U MHOTo00pasusi KyJIbTYpPHBIX

paCTeHHﬁ. HeHTpLI MPOUCXOKACHUA NOMAITHUX JKUBOTHBIX. COpT, nopozaa, miraMm

7.2

COBpeMeHHLIC METOABl celeKuuu. MaccoBelii U I/IH,I[I/IBI/II[yaJ'IBHHﬁ OT60pLI B




CEJIEKIIMM pacTeHU M >KMBOTHBIX. OIleHKa J3KCcTepbepa. bnM3kopoicTBEHHOE
cKkpemuBanue — WHOpuaMHT. Ywcras nuHus. CKpenMBaHWE YHCTHIX JIMHHMA.
I'ereposuc, nnmn rubpugHas cuia. HepoacTBeHHOE CKpeUIMBaHME — ayTOPUAMHT.
Otnanénnas rubpunuzanus u e€ ycnexu. VMICKyCCTBeHHBI MyTareHe3 ¥ IMOJTydeHne

TIOJIUIIIIONJOB. I[OCTI/I)KGHI/ISI CCIICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHNU3MOB

7.3

buoTtexHonorust kak oTpaciab Ipou3BoAcTBa. ['eHHAss MHXKEHepHsl. DTalnbl CO3AaHUs
pexomOunantHort JIHK w TpaHcreHHeix opranu3mMoB. Kierodynas WHXeHEpUs.
Kiterounsie KynpTypsl. MEHKPOKJIOHAIBHOE Pa3MHOKEHUE pacTeHuil. KioHupoBaHnue
BBICOKOIIPOJIYKTUBHBIX CEIbCKOXO3WCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE U

strudeckue npodnemsl. MO — reHetTnuecku MoIuGUIUPOBAHHbBIE OPTaHU3MBI

11 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

DBOJIFOIIMOHHAS OMOJIOT U

1.1

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa HBOIONKH. [1al€OHTONOTHYECKHE: TTOCIIEA0BATENILHOCTh TTOSBICHUS
BHJIOB B MAJICOHTOJIOTHUECKOM JIETOMHCH, TIepexoiHbIe popMbl. buoreorpadudeckue:
CXOJICTBO W paziuuue payH u (HIop MATEPUKOB U OCTPOBOB. DMOPHOJOTHUYECKHUE:
CXOJICTBA M pa3IM4Msi SMOPHUOHOB Pa3HBIX BHJIOB IO3BOHOYHBIX. CpaBHUTEIHFHO-
AHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYIUMEHTAPHBIE  OPTaHbI,
aTaBH3MBI. MonexynspHO-O0HOXUMUYECKHE: CXOJICTBO MEXaHU3MOB

HaCJICACTBCHHOCTH N1 OCHOBHBIX METa00INIECKHUX HYTeﬁ Y BCEX OPraHnu3smMoB

1.2

Opomonmonnas teopus Y. JlapBuna. Ilpeamnoceuiki BO3HHUKHOBEHMS JapBHHU3MA.
JIBuKyIye cuibl SBOJIONMU BHIOB 1O JlapBuHY (M30BITOYHOE pa3MHOMKEHUE MpU
OTPAaHUYEHHOCTH  PECypcoB, Heompeaeia€HHass HM3MEHYMBOCTh, Oopbba  3a

CYIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass Teopuss osBomonuu  (CTD) u  ocHOBHble €€ TMOJIOKEHUS.

MuxkposBosrorus. [lomynsius Kak equHuIa BUAa U 9BOJTIOLUN

1.4

JIBrokytuue cuibl ((hakTopbl) IBOIIOIKK BUIOB B pUpoe. MyTalMOHHBIN mpolece
U KOMOHMHATHBHAs M3MCHYHMBOCTb. I[lOMyNISIIMOHHBIC BOJHBI W Jpeiid TeHOoB.
W3onsmms n murpanusi. EcrecTBeHHBIN 0TOOP — HANpaBISIOMUA (HAKTOP IBOJFOLHUHL.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[TpucocoONeHHOCT,  OPraHM3MOB  Kak  pe3ylbTaT  JBONIOUMH.  [IpuMepsl
MPUCTIOCOONICHNH Y OpraHu3MOB. ApoMop(]o3bl 1 UANOAATITAIINH.

Bun u BunooOpasoBanue. Kpurepun Buma. OcHOBHBIE (OpPMBI BHI000pa30BaHUS:

reorpagu4ecKkoe, IKOJIOTHIECKOEe




1.5

MakposBoronus. ®opMBbI IBOJIIOLIUU: dunernueckas, JUBEPreHTHAS,

KOHBEPreHTHas, napajuienbHas. HeoOpaTuMoCTh 3BOIIOIHIH

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHble TIPEACTaBICHHS O 3apOKICHUM JKWM3HU. HayuHble runoressl
BO3HMKHOBEHHS JKU3HM Ha 3emie: alOuoreHe3 U naHcrnepMus. XHUMHUYEcKas
IBOJIIONMS.  DKCIIEPUMEHTAIIBHOE  IOJTBEP)KJICHUE  XUMHUYECKON  IBOJIIOLIMH.
Havanphbpie stambl Ouosnorumdeckod sBosouuu. ['mnoreza PHK-mupa. IlepBbie

KJICTKU U UX 3BOJIFOIIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIIT J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xm3Hum Ha 3emsie mo spam U nepuojam. Karapxeil. Apxeiickas u
npoTepo3oickas opel. [lameos3oiickas spa u €€ TEepUOABI: KEMOPUNCKHIA,
OPJAOBUKCKHM,  CHJIYPHICKHI, JI€BOHCKMH, KaMEHHOYIOJIbHBIM,  IEPMCKHUU.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa u €€ mepuopl: NajJeoreHOBbIM, HEOT€HOBBIM, aHTPOIIOTE€HOBBIN.
XapakTepucThka KiIUMaTta W TEOoJIOTHUeCKHX TmporeccoB. (OCHOBHBIE ATaIlbl
ABOJIIONIMA PACTHTEIIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U

JKHNBOTHBIX. HO?[BJ'ICHI/IC, PacuBET U BBIMUPAHUC T'PYIIIL )KUBBIX OPraHN3MOB

2.3

Cucrema oOpraHM4eckoro Mupa Kak oOTpaxkeHue HBoJjiouud. (OCHOBHbBIE

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBOJIONMS 4YeJIOBEKa. AHTPOINOJIOTHS Kak Hayka. Pa3BuTue mpeacTaBiICHHUN O
MPOUCXOXKICHUM 4YelloBeKka. Meroasl u3ydeHust aHTpomnoreHesa. CxoacTtBa u
pa3nuuus YesloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKa.

JBuxymue cuibl (QakTopbl) aHTpororenesa. HacneiacTBeHHas W3MEHUUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYIUN TPYy/a,

MBIIIJICHUEC, pCYb

2.5

OCHOBHBIE CTaJMM M BETBU DBOJIIOIUM YEJIOBEKA: aBCTpaJoNUTEKH, YermoBek
ymenblid, Yenosek npsamoxoasamiuil, YenoBek HeaHiepTanbCKuid, UenoBek pa3yMHbIi.
Haxonxu HCKOMIAaeEMBIX OCTaHKOB, BpeMsi CYILECTBOBAHMS, 00J1acTh

pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 »KU3HU, OPYAUS

2.6

UYenoBeueckrne packl. OCHOBHBIE OOJIBIINE pachl: e€BpomneouHas (eBpaszuiickasi),
HEerpo-aBCcTpaiouaHas (PKBaTOpUaibHas), MOHTOJIOUIHAS (a3MaTCKO-aMepHKaHCKas).
UepTsl MpUCTOCOOIEHHOCTH TMPEJICTaBUTENCH YETOBEYECKHX pac K YCIOBUIM

CYIICCTBOBAaHMUAL. EauHCTBO 4€10BEYECKUX pac. KpI/ITI/IKa pacu3ma

OpranusMsl ¥ OKpyXarolas cpeia

3.1

OKkoJlorus Kak HaykKa. 33.,[[3.‘11/1 U pasaciibl 5KOJIOTHH. MeToapl 3KOJOTHYECKUX

HCCIIeOBaHUI. DKOJIOTUYECKOE MHPOBO33pCHUC. CpCI[BI oOuTaHHS OpraHnu3MOB:




BOJHasd, HA3ECMHO-BO3yllIHAas, IOUYBCHHAA, BHYTPHOPraHUu3MCHHAA

3.2

Okonorndyeckue  ¢axtopsl.  Knaccupukamust — 9KOJOTHYECKUX  (aKTOPOB:
abuoTnueckre, OMOTHYECKHME U AaHTPONOTreHHbIC. JIeHCTBHE SKOJIOTHYECKUX

(hakTOPOB HA OPTAHU3MEI

33

AbGuoTtnueckue (akTopel: CBET, TEMIeparypa, BIAKHOCTb. DOTONEPHUOTU3M.
[Ipucniocobnennss  OpraHu3MOB K  JeHCTBHIO  aOMOTHYEeCKHX  (DaKTOpOB.

buosornueckue puTMsl

34

buotnueckue Qakropel. Buasl OHMOTHUECKHX B3aMMOJEUCTBUI: KOHKYpPEHIIUS,
XUIIHAYECTBO, TMAapa3suTU3M, MYTyalIu3M, KOMMEHCIU3M (HaxXJeOHHYECTBO,
KBapTUPAHTCTRBO), aMEHCaJIN3M, HEUTPAIIU3M. 3HaveHue OMOTUYECKHX

B3aUMOJICHICTBUM TSI CYIIIECTBOBAHUSI OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE XAPAKTEPUCTUKU MOMYJAnur. OCHOBHBIE ITOKA3aTENIM MOITYJISLUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT, MHUIPALUS.

JInHaMyKa YUCIIEHHOCTH NOMYJISILIUU U €€ PeryIsaus

COO6IHGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

CooOmiectBo  opranuzMoB — OuoneHo3. CTpykTypbl OuolLleHO3a: BHJIOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumeBas). Buasl-momunantel. CBs3u B

OHoILIEHO3E

4.2

DKOJIOTHYECKHE CUCTeMBI (9KocucTeMbl). [loHsaTHE 00 3KOCHCTEME M OMOTEOIICHO3E.
OyHKIIMOHATIBHBIE ~ KOMIIOHEHTBI ~ 3KOCHCTEMBI:  MPOAYLEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BelIeCTB M MOTOK 3HEPruH B dKocucteme. Tpoduueckue
(muimeBbie) ypoBHH 3KocucTeMbl. [TumeBbie nmenu u cetd. OCHOBHBIC MOKa3aTeiH
AKOCHCTEMBI: OMoMmacca, MPOIYKIUS. ODKOJOTHUECKUE IMHUPAMHIBL TPOIYKIIHH,
YHCJICHHOCTH, OuomMacchl. CBOHCTBA SKOCHCTEM: YCTOWYUBOCTH, CaMOPETYJISIIHSA,

Pa3BUTHUC. CYKLICCCI/IH

4.3

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
LIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocucTeMbl. buonornyeckoe
Y XO3SIIICTBEHHOE 3HAUYEHHE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnooOpazue kak  Qaktop  ycroWumBocTH  3kocucTeM. CoxpaHeHue

OMOJIOTHYECKOT0 pa3HooOpa3us Ha 3emIe

4.4

VYuenune B.U. Bepnajackoro o 0uocdepe. I'panuiisl, coctaB u cTpykTypa 6uocgepsl.
XKusoe BemectBo U ero ¢yHKiuu. OcobGeHHOocTH OHochepbl Kak TI00aTbHON
sKocucTeMbl. JluHamMuyeckoe paBHOBecMe U oOpaTHas cBs3b B Ouocdepe.

prrOBOpOTBI BCIICCTB U OMOreOXUMHYECKHE UKIBI 3JICMCHTOB (yrnepoz(a, a30Ta).




3onanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoseuectBo B Ouocdepe 3emud. AHTPOINOTEHHBIE H3MEHEHHS B Ouocdepe.
I'moGanbHbIE HKOJIOTHYECKUE TPOOIIEMBI.
OcHoBa palOHAJIBHOIO YIIPABJIICHUA HNPHUPOAHBIMU pECYpCaMU U UX UCIIOJIB30BAHUC.

JloctrxeHus: OMOJIOTUU U OXpaHa IPUPO/Ib
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