SIBnsieTcst 4acThI0 OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMBbl CPETHETO
obmrero oopazoBanuss MBOVY «Texnnuecknit muneit mpu CIYTuT»

PABOYAS ITPOI'PAMMA
yuyeOHOro nmpeaMera

«buosorus»
st 10-11 kmacca cpegnero o0rero oopasoBaHust

CocraBurenu:

Yepuak Kcenus Anopeeena

YUUTENb OUOJIOTUN U XUMUU

Hluuaesa Mapuna Hukonaesna
METOUCT

nepBoi KBATU(PUKAITMOHHOM KaTeropuu



HOACHUTEJIBHAA 3AIINCKA

B mnporpamMMe mo OuonorMu peanu3oBaH NPUHIMII TPEEMCTBEHHOCTH B H3YYCHHUH
Ouosoruu, Onarojaps 4eMy B HEH MpPOCMATPHBAETCS HANPABICHHOCTh HAa PA3BUTHE 3HAHHM,
CBSI3aHHBIX C  (OPMHPOBAHMEM ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, LIEHHOCTHBIX
OpUEHTAIMI JINYHOCTH, HSKOJIOTUYECKOTO MBIIUICHHS, TMPEACTABICHUH O 3710pOBOM o00Opasze
XKU3HU U OEpeKHBIM OTHOIIEHHEM K OKpyXkaromed mnpupoaHou cpene. [lostomy Hapsay ¢
n3ydeHreM OOIIeOHOIOTHYECKIX TEOPUH, a TaKXKe 3HAHUH O CTPOCHUH KHMBBIX CHCTEM Pa3HOTO
paHra M CyHIHOCTH OCHOBHBIX NPOTEKAIOMIMX B HHUX MPOIECCOB B MpOorpamme Mo OHOJIOTHU
yIIeJIEHO BHUMAaHHUE MCIIOJIb30BAHHIO MTOJTyYCHHBIX 3HAHUH B TIOBCETHEBHOW KHU3HH IS PEIICHHS
NPUKIAJHBIX 33/1a4, B TOM 4YHCIe: MPO(UIAKTUKYA HACJIEICTBEHHBIX 3a00JIeBaHUII YelOBeKa,
MEJMKO-TEHETUYECKOT0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMS HKOJIOTMYECKU LIE€JIECO00pa3HOro
MOBEACHUS B OKPYKAKOUIEH MTPUPOAHON Cpele, aHAIM3a BIUSHUSA XO3IMCTBEHHOW NEATEIbHOCTH
YeJIOBeKa Ha COCTOSIHUE TMPHUPOJIHBIX M UCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE BHUMAHUS K
NPUKIAJHON  HampaBlIeHHOCTH  y4eOHoro  mpeamera  «buomorusy»  mpoAMKTOBAHO
HEO0X0AMMOCTHIO0 00ECTICYeHHS YCIOBHIA TSl PEIICHUS OHOM M3 aKTyaJbHBIX 33729 MIKOJIHLHOTO
Ouosoruuyeckoro o0Opa3oBaHHsA, KOTopas IMpeanonaraeT (GopMupoBaHHE Yy O0O0Y4arOIIUXCS
CIOCOOHOCTH aManTUPOBAThCS K W3MEHEHHSM JWHAMHYHO DPa3BUBAIOIIECTOCS COBPEMEHHOTO
MUpA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe mecto. OHa
obecrieunBaeT (HOPMHUPOBAHUE y OOYJArOMIMXCS MPEACTABICHUN O HAy4YHOW KapTUHE MUpa,
pacmupsieT 1 0600111aeT 3HaHUsI O JKUBOW MPUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX - YPOBHEBOM
OpraHM3allii U DHBOJIOLWHU, CO3MaET YCIOBHUS Ui MO3HAHUS 3aKOHOB >KHUBOH TNPUPOIbI,
dhopmupoBaHus (YHKIIMOHAIBPHOW T'PaMOTHOCTH, HaBBIKOB 3J0POBOro M Oe3omacHoro obpasa
KHU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OWOJIOTHS UMEET TaKXKe JUIsl pEIICHHs BOCIUTATENIbHBIX U
pa3BHUBAIOIIMX 33/1a4 CpeHero oluiero oopazoBanus, conuanuzanuu oOydarommxcs. M3yuenue
ouosoruu obOecrnieunBaeT yCIIOBUS TUIst dbopmupoBanus MHTEJUIEKTYalbHBIX,
KOMMYHHMKAIIUOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, ICTETUYECKOMN KYJIbTYpBI, CIIOCOOCTBYET
MHTErpauy OUOJIOTMYECKUX 3HAHUN C MPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadun. HazBanHbie MoNI0KEHUS O IpeAHa3HAYeHUH Y4eOHOTO
npenMera «buosjorus» CcoCTaBUIM OCHOBY JUIS ONpENENICHUS TMOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJICPKAHUS, IPEICTABICHHOTO B IPOTpaMMe 10 OUOJIOTHH.

Ot60p comepkanus yuyebHoro npeameta «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUI KyIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00y4arouecs JOLKHbI
OCBOUTH 3HAHUS U YMEHHsI, 3HAUMMbIe Ui (JOPMUPOBAHUS OOIMIEH KYJIbTYPHI, ONpPEISsIONINe
MOBEJICHHE 4YeJOBEKa B OKpYXarollell NMpUpoaHOH cpeje, BOCTpeOOBAaHHBIE B MOBCEIHEBHOU
KHU3HU M TPaKTHUUYECKOH JedaTerabHOCTH. Ocoboe MecTo B 3TOH cucTeMe 3HAaHMH 3aHMMAaoT
AIIEMEHTHI COJEpXKAHUS, KOTOpPBIE CIyXaT OCHOBOHM s (OPMUPOBAHUS TMPEACTABICHUI O
COBPEMEHHOUM €CTECTBEHHO-HAyYHOW KApTHHE MHpa M ILIEHHOCTHBIX OpPUEHTAIHMSIX JIMYHOCTH,
CMOCOOCTBYIOIIMX I'yMaHU3aIUN OMOJIOrMYECKOro 00pa3oBaHusl.

CTpykTypupoBaHHE COJIep>KaHUs Y4eOHOTrO MaTepuana B MPOrpaMMe IO OHOJOTUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHMs 3HAHUN 00 OTIMYUTENBHBIX OCOOCHHOCTSX
KUBOU TPUPOIBI, O €€ YpOBHEBOM OpraHM3alMd U JBOJIONUU. B COOTBETCTBUM C 3TUM B
CTPYKType y4eOHOTO mpeamera «bHonorusy BBIIEICHBI CIEAYIONINE COAepKaTeIbHbIe JINHUU:
«buonorus kak Hayka. MeTobl HAy4HOTO TO3HaHUs», «KieTka kak Omoorndeckas CUCTEMay,



«Opranu3m Kak OuoJyiormueckas cuctema», «CucreMa U MHOTOOOpa3ue OPraHUYEcKOr0 MUPAY,
«OBOJIIOHS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTIY.

Heap usyuenuss yueOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE - OBJIAJICHHE
O0OydJaIONIMMUCST 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpPraHW3aIlliU >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne yMEHUN MCIOJIb30BaTh STU 3HAHUS JJIsl TPAMOTHBIX JECHCTBUM B
OTHOIICHUH OOBEKTOB JKHUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHne 1enu wu3ydeHwsl ydeOHoro mpemmera «buosiorwsi» Ha 0a30BOM YpOBHE
o0ecrieynBaeTCsl pEeIICHUEM CIIeIYIONINX 3a/1aY:

. OCBOCHHE 00yJaIONTUMUCS CUCTEMbI 3HAHUI 0 OMOJIOTMYECKUX TCOPHSIX, YICHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUJIaX, CIYXaIIMX OCHOBOU sl (OPMUPOBAHUS
MPEJICTABICHUA O ECTECTBCHHO-HAYYHOW KapTWHE MHpa, O METOJaX HAYYHOTO TI03HAHWS,
CTPOSHUHM, MHOTOOOpa3uU MW OCOOCHHOCTSX J>KHBBIX CHCTEM pAa3HOTO YPOBHS OpraHU3allvH,
BBIJAFOIIAXCS] OTKPBITUSX W COBPEMEHHBIX UCCIICIOBAHUSAX B OHOJIOTHH;

J dbopMmupoBaHKe y OOYYArOIIUXCS TIO3HABATEILHBIX, HWHTCIUICKTYAIBHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B TIpOIleCCe aHalW3a JTaHHBIX O IyTSIX pPa3BUTUS B OHOJIOTHUH
HAayYHBIX B3TJSAOB, HWICH H TOJXOJOB K W3YYCHHIO JKHUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3aIuH;

. CTaHOBJIEHHE Yy oOyvatommxcs  oOmedl  KyiabTypbl,  (YHKIIMOHAJIbHOM
I'PaMOTHOCTH, PAa3BUTHE YMEHUH OOBSICHATH M OIICHUBATH SBJICHUS OKPYXKAIOMIETO MHPa JKUBOMH
MIPUPOJIBI HA OCHOBAHHMHW 3HAHWUU U OIBITA, TIOJYYCHHBIX MPU U3y4ECHUH OUOJIOTHH;

o dbopmupoBanre |y OOydalOIIUXCS yYMEHMH  WUIIOCTPUPOBATh  3HAUYECHHE
OMOJIOTMYECKUX 3HAHUM B TNPAKTUYECKOM MEATEIbHOCTH YEJNOBEKA, Pa3BUTHUU COBPEMEHHBIX
MEJIMIIMHCKUX TEXHOJIOTUI M arpoOUOTEXHOJIOTHIA;

o BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM >KHBOU
MIPUPO/IbI, HEOOXOTUMOCTH OEpPEXKHOTO OTHOLIECHUS K HEW, COONIIO/IEHUs] STUYECKUX HOPM IpH
MIPOBEJICHUHN OUOJIOTUYECKUX UCCIIEI0OBAHUI;

o OCO3HAHME IIEHHOCTH OWOJIOTUYECKUX 3HAHUM Ui TOBBILICHUS YPOBHS
9KOJIOTMYECKOH KYIbTYpPHI, Ui (GOPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

o OpUMEHEHHE MPUOOPETEHHBIX 3HAHUNM U YMEHHH B IMOBCEIHEBHOMW >KHU3HM IS
OLICHKH TMOCJIEJICTBUNA CBOEHM JEATENIbHOCTH IO OTHOUICHUIO K OKpY)Kawlleh cpene,
coOCTBEHHOMY 3/I0POBBIO, 000CHOBaHUE U COOIIOICHIE Mep MPOPUITAKTUKY 3a00IeBaHUI.

B cucreme cpemnero oobmiero o6pasoBanus yueOHsbli npeamer "buonorus", usydaeMmorit
Ha 6a30BOM ypOBHE, SBJISETCS 005A3aT€IbHBIM Y4EOHBIM MIPEAMETOM.

OO1ee yrcno 4acoB, PEKOMEHIOBAHHBIX I U3y4eHUs] OMOJIOTUH, COCTaBIsIeT 68 4acos:
B 10 xacce - 34 gacos (1 yac B Heaemo), B 11 kiacce - 34 yacoB (1 yac B HeEIO).

Y4eOHO-MeTOANYeCKNH KOMILICKT.

1. buonorus. 10 xmacc: yue6nuk / B.B. Ilaceunuk, A.A. Kamenckuii u ap. — M.:
[Ipocsemenue, 2024.

2. buonorus. 11 knacc: yueOnuk / B.B. Ilaceunuk, A.A. Kamenckuii u ap. — M.:
[Ipocsemenue, 2024.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA

10 KJIACC

Tema 1. Buonozusa kax nayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HaHUS )KUBOW MPUPOIbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

Jlemoncmpayuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Kosbuos, /[x. Yorcon u @. Kpuxk.

Tabmuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOIBD).

Jlabopamopuvie u npakmuueckue pabomai:

[Ipaktnueckas pabora Ne 1. «Mcrnosnb3oBaHME pa3iaMYHBIX METOJOB MPU H3YYEHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7Kuevie cucmemul u ux opeanu3ayusi.

XKusble cuctembl (OMocHCTEMbI) Kak IpeaMeT H3ydeHus Ouosoruu. OTinyuue KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OmocucTeM H WX pa3HooOpasuWe. YPOBHH OpraHu3alid OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

Jlemoncmpayuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHH OPraHU3AIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. Xumuueckuit cocmae u cmpoenue Kjiemku.

XUMHYECKUM  COCTaB  KJIETKM.  XUMHYECKHME  DJIEMEHTBI:  MaKpOJJIEMEHTHI,
MHKpPO3JI€MEHThI. Bosia 1 MuHepabHbIE BEIIECTBA.

@yHKIMK BOABI U MHUHEpAIbHBIX BelllecTB B KieTke. [loaaepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 06e1xoB. AMUHOKHCIOTHI - MOHOMEPHI OenkoB. HezameHnumbie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMU OETKOB.

®epMeHTHI - Ouosornueckue kKatanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aTOpPOB.

VYrneBojpl: MOHOcCaxapuabl (IJIIOKO3a, pubo3a U JAe30Kcupubo3a), AMcCaXxapubl
(caxapo3a, J1akTo3a) W IoJucaxapuabl (Kpaxmals, TJMKOIeH, IeJul0j03a). buosorumdeckue
(GYHKLIMU YTIIEBOJIOB.

Jlunuapl: Tpurnuuepuasl, (ocomunuapl, crepounsl. ['mapodmibHO-rHAPO(GOOHBIE
cBoiicTtBa. buonornueckue QpyHkiuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB M JIMIIUIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotuas! - MOHOMEDPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u

byHKIMH.



[uronorusa - Hayka o kierke. KierouHas Teopus - IpuMep B3aUMOACUCTBUS HUJEH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knerka kak nenocrHas xuBas cucrema. O01ine npu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMmOpana, mojekynsl JJHK kak reneTrueckuii anmapar, cucTeMa CUHTe3a Oenka.

Tumbr KiIETOK: SyKapuoOTHYecKas U npokapuornyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTHdeckoil kiuetku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK - KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX (QYHKIHH.
[Tna3marnueckass memOpana, e€ cBoictBa W (yHkmmu. [lurommazma u €€ OpraHOMIBI
OnnomeMOpannblie opranouas! kietku: JIIC, annmapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IacTUibl. IlpomcxoxaeHre MHUTOXOHIAPUN M IJIACTUI.
Bunel nnactua. HememOpanHble opraHOU/IbI KJIETKU: PUOOCOMBI, KIIETOUHBIHN LIEHTp, LIEHTPHUOIIH,
PECHUYKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo - perynaropHsiii eHTp KieTku. CTpoeHue sapa: saepHast 000s104Kka, KapuoIruiasma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

Jlemoncmpayuu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHX DJIIEMEHTOB B  HEXKHBOW  MPUPOJIEN,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuisr u cxembl: «llepuoauueckas TabiauIa XMMHUYECKUX 3J€MEHTOB», «CTpoeHue
MOJIEKYINBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenue monekynbl AT®y», «CTpoeHue 3yKapuoTHYECKON
KIETKW», «CTpO€HUE >KUBOTHOM KIETKH», «CTpOCHUE pACTUTENIbHON KIETKW», «CTpoeHue
MIPOKAPUOTHUECKON KIETKN», «CTpoeHUE sApa KIETKW», «YTIeBOAbD», «JIMnuas».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpydOBaHHE JUIsl MPOBEACHHUS HAONIOACHUH,
U3MEpEeHUl, HKCIEPUMEHTOB, MUKPOIIpENnapaThl pPacTUTENbHBIX, KUBOTHBIX M OaKTEpPHUATbHBIX
KJIETOK.

Jlabopamopusie u npakmuueckue pabomai:

JlaGopaTopnast padota Ne 1. «M3ydueHue KaTaJuTUUECKOW aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTaaasbl)y.

JlaboparopHas pabora Ne 2. «M3ydyeHue CTpOEHHsI KIETOK PACTEHUM, >KUBOTHBIX U
0aKkTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ZKuszneoeamenbnocms Kiemku.

OOmeH BemecTB, WJIM MeTa00au3M. AccuMuisanus (IJIaCTHYECKHMH OOMEH) H
TUCCUMIIIALUSA (SHEPreTHUeCKuil 0OMEH) - IB€ CTOPOHBI €IMHOr0 Ipolecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMaHUU MeTa0oI13Ma.

Tunbsr oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIif. Ponb dpepMeHToB B 00MeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CperoBas W TeMHOBas (a3bl (oTocuHTe3a. Peakuum ¢orocuHTesa.
D¢ dexTuBHOCTH (PoTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A [T KU3HHU Ha 3emiie. Biusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CTIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XemocuHTe3. XeMOCHHTE3HUpyIole OakTepuy. 3HaUeHHE XEMOCHHTe3a Ul KM3HHM Ha
3emue.

OHepreTuyeckuii oOMeH B  KieTke. PaclieruieHne  BelIecTB, BBbIJEIEHHE U



aKKyMYyJIUPOBAHHE SHEPTUU B KIIETKE. DTallbl 3HEpreTuieckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KucioponHoe oxucieHue, WM  KJIETOYHOE  JpIxaHue. OKHCIUTEIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakium matpuunoro cunte3a. l'enernyeckas wunpopmamus u JHK. Peanmmzanums
reHeTUYeCKON MHpopManuu B KieTke. ['eHeTnyeckuil koa U ero cpoicTBa. TpaHckpumnuus -
Marpuunblii cunre3 PHK. Tpancnsanus - 6uocuntes Oenka. Otansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTese Oernka.

Hexnerounsie ¢opmbl KuU3HU - BHpYChl. Mcropusi oTkpbiTus BupycoB (.U.
NBanoBckwmit). OcOOEHHOCTH CTPOCHUS M KU3HECHHBIM UK BUPYCcOB. bakrepuodaru. bonesnu
pacTeHui, JKUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nuMMmyHoaepuIinTa yeaoBeka
(BUY) - BozOymurens CIINTda. OOpatHas TpaHCKpHUIILIMS, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIM.

Jlemoncmpayuu:

[Hoptpersr: H.K. Konbros, /I.1. Banosckuii, K.A. Tumupszes.

Tabmuupt w  cxembl: «Tumbl mwTaHus», «Mertabomusmy»,  «MUTOXOHIPUSY,
«QHepreTuueckuii oomen», «Xmnoportact», «Dotocuntes», «Ctpoenne JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycob»,
«baktepuodarn», «Ctpoenume u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: Mmoaenu-ammunkauu «Y npoenrne JJHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKN», Moaenb CTpykTypsl JJTHK.

Tema 5. Pazmnoosicenue u unOuudyaibHoe pazeumue opecanu3mos.

Knerounsrii 1wk, wiaM >KU3HEHHBIM 1WKI kieTku. MHTepdaza m mwmros. Ilporeccsr,
npoTekaromue B uHTep(daze. Penmumkanms - peakumst matpuunoro cuurteza JJHK. Crpoenwme
XpoMOCOM. XPOMOCOMHBIM Ha0Op - KapwoTuil. JIUTUIOWIHBIA M TaIIOMJIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku - muto3. Cragum mutosa. llpouecchl, mpoucxonsuime Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH - allonTo3.

@opMBl  pa3sMHOXKEHHUS OpraHu3MoB: Oecrmosioe u mojioBoe. Buuel 6Gecronoro
Pa3MHOXKEHHUSI: JIEJIEHUE HaJ(BOE, MOYKOBAHHE OJHO M MHOTOKIETOYHBIX, CIIOpPOOOpa3oBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECTOJIOrO.

Meiio3. Craguu Mmeiiosa. IIporeccel, npoucxoasiue Ha craausx Mmeinosa. [loBenenue
xpoMocoMm B Melo3e. Kpoccunrosep. bronornueckuii cMbIC 1 3HaUEHUE Meio3a.

I'amerorenes - mporecc 0oOpa3oBaHMsl MOJOBBIX KJIETOK y JKUBOTHBIX. [10JIOBBIE JKee3bl:
CeMEeHHHUKU U suyHUKU. OOpa3oBaHWE W pPa3BUTHE IMOJIOBBIX KJIETOK - TaMmeT (CIepMaTo30u,
AWLeKIeTka) - crepmatoreHe3 U ooreHe3. (OCOOEHHOCTH CTPOEHHUS SIMLIEKICTOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayansHoe pa3Butue (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranel 3MOPHOHATIBHOTO PA3BUTHUS Y TO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIus,
opranorenes. [loctomOproHanbHOEe pa3BUTHE. TUMBI MOCTIMOPUOHATBLHOTO Pa3BUTHSI: TIPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHMe cpeibl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3BIBaTh BPOXKJIEHHBIE YPOICTBA.



Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTalun
pa3BUTHSL.

Jlemoncmpayuu:

Tabnuuer u cxembl: «@OpPMBI Pa3MHOKEHUS OPraHU3MOBY, «J{BOITHOE OIJIOZJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHE pacTeHU», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanua JTHK», «Muto3», «Meios», «IIpsamoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKOTIUTAIOIIUX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MHKpompenapaTsl «CriepMaTo30M/ibl MIIEKOIIUTAIOIIETO,
«lifuexnerka miekonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoilt XpoMOCOMBI.

Jlabopamopuvie u npakmuueckue pabomai:

JlabopaTtopnast padota Ne 3. «HaOmronenrne MuTO3a B KJIETKaX KOHUMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlabopatopnast pab6otra Ne 4. «M3yueHue CTpPOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. Hacneocmeennocmo u uzsmenuugoCcmsy Opeanu3mos.

IIpenmer w 3amaum reHetwku. Mctopusi pa3BuThs TeHETUKU. Ponp HUTOJNIOrMU U
SMOPHOJIOTUH B CTAHOBJICHUW T€HETUKU. BKI1a poCCHICKUX M 3apyOEKHBIX YUEHBIX B PA3BUTHE
reHeTUKH. MeToapl TeHETHKHA (THOPUAOJOTUYECKUN, IUTOTCHETHYECKUH, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HCTIOIb3yeMasi B
CXeMaXx CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAHUS  MPHU3HAKOB, YycTaHOBieHHble [. MeHnnaenem.
MonoruOpuaHOe CKpeluBanue. 3aKoH eaMHO00pa3us THOPUI0B MepBOTo NokoJieHus. [1paBuio
JTOMHUHHMPOBAHUS. 3aKOH paclIelyieHus Mnpu3HakoB. [mmore3a uncTtoThl ramer. [lonHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruGpuaHoe ckperuBaHie. 3aKOH HE3aBUCHUMOT'O HaclleZJOBaHUS MPU3HAKOB.

[uToreneTnueckre  OCHOBBI  JUTMOPUIHOTO  CKpeUIMBaHUS.  AHaIU3MUpYIOLIEe
ckpeniuBanue. Vcrnonb30BaHWE aHATM3HUPYIOMIETO CKPEIIMBAHUS JUISl ONpPEACNICHHUs] T€HOTHIA
0co0u.

CuerieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o cuemieHHOMY
HacjeA0BaHuIo reHoB. Hapyllienue clemnienns reHOB B pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUYeCKue KapThl.

I'enetuka nomna. XpoMOCOMHOE ONpeeeHUe noja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHble M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. BuIbl M3MEHUYMBOCTU: HEHACIEACTBEHHAs W HacleJCTBEeHHas. Poib
cpeasl B HEHACTEACTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PHUKAITMOHHOMN
W3MEHYMBOCTH. BapuanmoHHslid psi W BapuallMOHHAas KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE M KauyeCTBEHHbIE TMpPU3HAKM M HUX HopMa peakuuu. CBolicTBa
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacnencrBenHnasi, uin TeHOTHIIMYECKAsl, U3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHUYUBOCTb.
Meiio3 u TONOBOM mTpolecc - OCHOBAa KOMOWHATUBHOW W3MEHUMBOCTH. MyTallMOHHAs
M3MEeHUMBOCTh. Kiaccudukanuss myranuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHBbIe. YacToTa u
MPUYMHBI MyTaluil. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MeHurBocty H.M. BaBuiosa.



BHuesiepHas Haciae1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka uenoseka. Kapuotun dvenoBeka. OCHOBHbIE METOJIbl T€HETHKU 4YeEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHerTuyeckuii. COBpEMEHHOE OIPENEICHUE TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITMPOBaHUE, B TOM umncie ¢ momormipio [IIP-ananmm3a. HacnencrBenusie 3a0o0JieBaHUS
YyelloBEeKa: TIeHHble 0oJie3HH, OO0JIE3HM C HAcIEACTBEHHOM  IPenpacrojokEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oose3nell. MennKo-TeHeTUYeCKOe KOHCYIBTHPOBAaHUE. 3HAYCHHWE MEJUIIMHCKOW TEHETHKH B
MPEeIOTBPAILEHUH U JICYEHNU T€HETUYECKUX 3a00JIeBaHUI YeI0OBeKa.

Jlemoncmpayuu:

[Hoptpetst: I'. Menpnens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-
Pecosckuii, H.M. BaBuios.

Tabmuis! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IUTOICHETUYECKasi OCHOBAY,
«3aKOH pacHIeIJIeHUss M €ro IMTOreHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpunnoe ckpeuiuBanue», «Llutonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiios», «B3auMoaeicTBre auieNbHbIX T€HOBY, « €HeTHYecKkne KapThl PACTEHM, )KMBOTHBIX
U 4esoBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHHUS, CLEIJIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Mojenu-amminKanuu «MoHorubpuaHoe ckpeuiuBanue», «HemomaHoe
JOMHHUpOBaHHe», «urulOpunnoe ckpemmBaHue», «llepekpect XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIIILEB U OKPACKH Teja), repdbapuit
«I"opox MoceBHOW».

Jlabopamopusie u npakmuueckue pabomsi:

JlaboparopHas paborta Ne 5. «3yueHue pe3ynbTaTOB MOHOTUOPUTHOTO M AUTHOPUAHOTO
CKpEILMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaubUKalIMOHHONH N3MEHYMBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psa U BapUALMOHHON KPUBOI».

JlaGopatopHas pabora Ne 7. «AHanmu3 wMyranuid y Japo30uiIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

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

Tema 7. Cenekyun opzanuzmos. Ocrnoevt OuomexHon0zuu.

Cenekuus Kak HaykKa M Ipolecc. 3apoxKICHUE CENEKUUH U goMecTukanus. Yuenue H.M.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMH. MacCcoBbIii M MHAWBHUIYATbHBIM OTOOPHI B CEIEKIIUU
pacTenuii u KUBOTHBIX. OlleHKa SKCTephepa. bIN3KOPOICTBEHHOE CKpEIIUBaHUe - MHOPHIWHT.
Uncras nuHus. CkpeniyBaHue YUCTBIX JuHUW. ['erepo3uc, wuiam TUOpUgHAsS CuUIa.
HeponctBennoe ckpemuBanue - aytopuaunr. OtganéHHas ruOpuau3anus U e€  YCHeXu.
HckyccTBeHHBIM MyTareHe3 W MOJyY€HUE MOJHUIIONAOB. J[OCTHMKEHUs CENeKLIHMH pPacTeHHH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak OTpaciib MPOU3BOJACTBA. ['€HHAas WHKEHepus. ITambl CO3AAHMS
pexomOunanTtHo JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounbie
KyIbTypbl. MUKpOKJIOHAJIbHOE pa3MHOXkeHUEe pacTeHunil. KilonnpoBaHue BbICOKOTPOIYKTHUBHBIX



CEeNTbCKOXO3SCTBEHHBIX OPraHU3MOB. ODKOJOrMYecKHe W JTHueckue mnpobmembr. MO -
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

Jlemoncmpayuu:

IToptpersr: H.W. BaBuiios, .B. Muuypun, I'./[. Kapneyenko, M.®. VBaHoB.

Tabmuier 1 cxembl: Kapra «lIeHTPBI MPOMCXOXKACHHUS M MHOTO00pa3us KyIbTYPHBIX
pactenuit», «Ilopoasl HOMaNTHUX KHUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3arusy, «Pabotel  akagemmka M.D. HBanoBay, «[lomummonans», «OOBEKTHI
onorexHosorum», «Kierounple KylIbTyphl U KIOHHpOBaHHE», «KOHCTpyHpoBaHWE W MEPEHOC
TE€HOB, XPOMOCOM).

O6GopynoBaHue: MyJSDKU TJIOJI0B U KOPHEIIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

Jlabopamopuvie u npakmuueckue pabomai:

Oxckypeusi «OCHOBHBIE METOJIbI M JIOCTHXKCHHSI CEJICKIIUU PACTEHUW U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATENIBHBIA yJacTOK, B TEIUTMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. Ieéomouuonnas o6uonozus.

[Ipennochlnk BO3ZHMKHOBEHHUS SBOJIIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOPUS U €€
MecTO B OnoJiornu. BiusiHrE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBuzerenbcTBa SBOJIIONUM. [laleOHTOIOTHYECKHE: TIOCIE0BATEILHOCTD TOSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIeTOMUCH, epexoanbie popmbl. buoreorpapuueckue: cxoacTBo
U paznuuue GayH U (pIop MaTepuKoB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOACTBA U pa3inuusi SMOPHOHOB Pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHUE: FOMOJIOTUYHBIE, AHAJIOTUYHBIC, PYJMMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKYyIIpPHO-OMOXUMHYECKHUE: CXOJCTBO MEXaHM3MOB HAClIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomononHass teopust Y. Jlapuna. IIpeanochulkM BO3HUKHOBEHMS JapBUHHU3MA.
JIBukyiire Cuibl SBOJMIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUUYEHHOCTH PECYpPCOB, HEONpeneséHHas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MOJIOKECHHUS.

MukposBomtouusd. [lonmynsuus kak eIMHULIA BUAA U S3BOITIOLUH.

JBuxymue cuibl ((pakTopbl) SBOJIOLMUA BUIOB B mpupoje. MyTalmoHHBIH Hpolecc U
KOMOMHATHBHAs M3MEHYMBOCTh. [lomymsiiiioHHble BONHBI W apelid reHoB. Mzomsuus u
MHUTpalus.

EctectBennsiit oTO0p - Hampamistonmii ¢akrtop 3Boiouud. PopMbl €CTECTBEHHOTO
otOopa.

[IpucocobneHHOCT, ~ OpraHU3MOB  Kak  pe3yapTaT  3Boitouud.  [Ipumepst
MIPUCTIOCOOTIEHUI Y OpraHu3MOB. ApoMop(}O3bI U U0 AT TAIUH.

Bun u BumooOpaszoBanue. Kputepuum Buma. OcHoBHbIE (OpMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxposBomtorusi. @opMbl 3BOTIONUYU: (QHUIIeTHYECKAs, JUBEPreHTHas, KOHBEPreHTHasl,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.

[Ipoucxoxaenue  OT  HecHeUUAIM3UpPOBaHHBIX  mpenkoB.  IIporpeccupyromas
cnenuanu3anus. AJanTuBHAs paudalus.

Lemoncmpayuu:



[optpersr: K. JIunneit, JXK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. Bbap, 3.
I'exkensb, @. Mromnep, A.H. CeBepiios.

Tabmumer u  cxembl: «Pa3BuTHE OpraHudeckoro Mupa Ha 3emie», «3apOoiblln
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOpsOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHbI  0TOOP», «MHOTOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiium, «MyranuoHHas U3MEHYUBOCTDHY, «Apomopho3bD»,
«Mmmnoananrtanun», «O0mas aerenepanusy», «JBmwkymue cuiibl 3Bosroruny, «Kapra- cxema
Mmapiipyra nyremectsusa Y. Jlapsuna», «bopbba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3moBy, «l eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BaAHUEY.

OOGopynoBaHue: KOJUIEKIINS HACEKOMBIX C PA3IMYHBIMHU THUIIAMU OKPACKH, Ha0Op TIJIOJI0B
u ceMsH, Kosuiekiusi «l[IpuMepsl 3amUTHBIX TPUCITOCOOICHUN Y JKUBOTHBIX», MOJIEIh
«OCHOBHBIE HaIpaBJIEHUS 53BOJIOLUNY», O0BbEMHAsE Mojaenb «CTpOoeHHE TOJIOBHOTO MO3ra
TTO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoOJUIeKIus «DOPMBI COXPAaHHOCTH HCKOIMAEMBIX
KUBOTHBIX W PACTeHHI», Mozenb anumkainus «llepekpect XxpoMocomy, BIaKHBIE Mpenaparhl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TEA).

Jlabopamopuvie u npakmuueckue pabomai:

JlabopaTtopHnas pabota Ne 1. «CpaBHEHHE BHUIOB 0 MOP(OJIOTHIESCKOMY KPUTEPHIO».

Jlabopatopnast pabora Ne 2. «Onucanue NpUCIIOCOONIEHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3znuxknoeenue u pazeumue JHcu3Hu Ha 3emie.

JloHay4Hble MpPEACTABICHUS O 3apOXKACHUU KNU3HU. HayduHble rUmoTe3bl BO3SHUKHOBEHUS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOHOTCHHBIH CHHTE3
OpPraHMYECKUX  BEHIECTB W3  HEOPraHUYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPKJCHUE
XUMHUYECKOH sBommonuK. HauanpHble sTansl Ouosioruyeckoit sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HHKHOBEHHE MPOTOKJICTKHU. [lepBble KIETKH U UX
3BOJOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xm3Hu Ha 3emie no spaMm W nepuonaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameo3oiickas spa w €€ mepuoabl: KeMOPUHCKHHA, OPIOBUKCKHH,
CUJIYPUMCKHM, T€BOHCKUIN, KAMEHHOYT OJIbHBIN, TIEPMCKHUH.

Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEIIOBOM.

KaitHo3o1ickas 3pa u €€ nepuopl: MajJeoreHOBbIM, HEOr€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KIMMaTa M T€O0JOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
PaCTUTENBFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MuUpa Kak OTpa)k€Hue 3BOJIOUUH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNlOBE€KAa. AHTpONOJIOTHS Kak Hayka. Pa3BuTthe mnpeactaBieHuUid o
MPOUCXOKACHUH YelloBeKa. MeTo1bl n3ydeHus: auTpornorenesa. CxoAcTBa U pa3inyus YeIOBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNUE YETOBEKa.

JBuxymue cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas W3MEHUYUBOCTh U
€CTeCTBeHHBIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN TPYy/Aa, MBIIUICHHUE,
pedb.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMMUTEKH, YEIOBEK yMEJblid,
UYenosek mnpsmoxondmui, YenoBek HeaHaepranbckuil, Yenosek pasymuHbil. Haxonxu



HCKOIAeMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHs, 001acTh paclpoCTpaHeHHs, 00BEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIEC OOJIBIIME Pachl: €BpoNeouHast (eBpa3uiickas), HErpo-
aBcTpajioniHas  (dKBaTopuajibHasi), MOHTOJOUJHAs  (a3MaTCKO-aMepUKaHCKas).  YepTsl
MIPUCIIOCOOJICHHOCTH TPEJICTABUTENICH YEIOBEYCCKUX pac K YCJIOBHSIM  CYIICCTBOBAHHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

Jlemoncmpayuu:

[Toptpetsr: @. Pean, JI. Ilactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JlapBun.

Tabmure! u cxembl: «Bo3aukHOBeHHE COJIHEYHON CUCTEMBD», «Pa3BUTHE OPTraHHYECKOTO
MHpPay, «PactutenbHas kineTka», <«JKuoTHas kietkay, «lIpokapuoTuueckas KieTKay,
«CoBpemMeHHas CHCTeMa OpraHWYeCKOTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEAKOB COBPEMEHHOTO 4YeloBeKay», «JlpeBHeimme moau», «/peBHue moam», «llepBoie
COBpPEMEHHBIE JIIOINY», «YelIoBeuecKre pachi.

O6GopynoBanue: wmymspku  «lIpoucxoxkaeHue denmoBeka» (OIOCTBI  aBCTPAJIOMUTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHUS KaMEHHBIX OPYIHil
MEepPBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpebiia), TeOXpOHOIOTHYECKas Ta0iuIla,
KoJuIeKIus «P@OpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

Jlabopamopuvie u npakmuueckue pabomai:

[Ipaktuueckas pabora Ne 1. «3ydeHnue UCKOTIAaEMBIX OCTATKOB PACTCHHUH M KUBOTHBIX B
KOJUTEKIIUSIX).

DKCKypcus «IBOJIONNS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIUECKHI My3€ei).

Tema 3. Opzanuzmel u OKpyHcarwas cpeod.

DOKOJIOTHUSI Kak HaykKa. 3aJadyd M paslielbl AKOJOrMu. MeTonbl 3KOJIOTMYECKHX
UCCIIeIOBaHUI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO UeI0BEKa.

Cpenbl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MYyIHAas,  IOYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kinaccuduxamus skonornyeckux ¢GakTopoB: aOMOTHYECKUE,
OuoTuyeckue U aHTpornoreHHsle. JlelicTBue 3xoIornyeckux GakTopoB Ha OPTaHU3MBI.

AbGuotuueckue  (QaxkTOphl:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocobaeHunss OpraHu3MoB K JeHCTBHIO abnoTHuecKux (pakTopoB. buonoruveckre puTMbl.

buotnueckne ¢akropel. Buasl OHOTHYECKUX  B3aUMOJEWUCTBUN:  KOHKYPEHLHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCATIU3M
(KBapTHpaHCTBO, HaXJIEOHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAaKTEPUCTUKU monyasiuud. OCHOBHBIE MOKAa3aTeau MOMYJIALMU:
YHCIIEHHOCTh, IUIOTHOCTh, POXIA€MOCTh, CMEPTHOCTb, TPUPOCT, Murpanus. JuHamuka
YUCIIEHHOCTH MOMYJSIUU U €€ PeryJsiusl.

Jlemoncmpayuu:

[optpetsr: A. I'ymb6onbar, K.®@. Pynse, O. I'ekkens.

Tabmuist u cxemsl: kapta «l[Ipupoanbie 30HbI 3eMiny, «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie nenm».

Jlabopamopuvie u npakmuueckue pabomi:

Jlaboparopuas padota Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTEHHUN M3 Pa3HBIX



MECT OOUTAHUY.

JIaGopatopHnast pabota Ne 4. «BnusHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuaeckas padborta Ne 5. «I[loac4€T MIOTHOCTH MOMYJISIIHIA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coodbuecmea u 3kon02uuecKue Cucnemol.

CoobmecTBo  opranm3mMoB -  Owomeno3. CTpyKTypbl  OWOIICHO3a:  BUIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okonorndyeckue cuctemsbl (dkocuctembl). [lonsTne 00 skocucTemMe W OHOTEOICHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemecTB W NOTOK SHEPTHMHM B 3KOcHcTeMe. Tpoduueckue (THIIEBBIC) yPOBHU
skocuctembl. [lumeBbie menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

[Ipupoanbie SKOCHUCTEMBI. ODKOCHUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATpO3KOCUCTEMBI. YPOOIKOCUCTEMBI. buosornueckoe u
XO3SCTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak ¢pakTop ycToMunBoCcTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B.M. Bepnaackoro o Ouocdepe. I'panuibl, coctaB U CTpyKTypa OuOChepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
JlunaMuueckoe paBHOBecHEe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOTCOXMMUYECKHAE ITUKIIBI 3JEMEHTOB (Yrjiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.

['moGanbHBIE SKOJOTUYECKUE TPOOITEMBI.

CocymecTBoBaHue MpuUpoabl M uyesoBeuecTBa. CoxpaHeHHE OHOpa3HOOOpa3Hs Kak
OCHOBa ycroiuuBoctu Ouocgepbl. OCHOBa PAlMOHAIBHOIO YIPABICHUS MPUPOIHBIMU
pecypcamu U UX UCHOjb30BaHue. JloCTIKeHMsI OMOJIOTUU U OXpaHa IPUPOIbIL.

Jlemoncmpayuu:

IToptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.. Bepnaackuii.

TaGmuuel u cxemsl: «lIumessle nenu», «buoleHo3: coctaB U CTpyKTypa», «IIpupoansie
coobuiectBa», «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yenopex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOMHOro jeca», «buonenos
BoZoEMa», «ArpoueHo3», «lIpumepHble aHTPONOreHHbIE BO3JEUCTBUS HAa HPUPOAYY,
«BaxHeiline MCTOYHMKHU 3arpsi3HEHMs] BO3[yXxa M TIPYHTOBBIX Boa», «llouBa - BaxkHelmas
cocrasisronias ouocheps», «PakTopsl Aerpagannu no4sy, «I[lapHukoBsli a3pdexT», «DakTopbl
PalMoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouochepsl», «PacrnpoctpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B O6uocdepey,
«KpyroBopot a3orta B IpHpoOJIE».

O6opynoBanue:  Moaenb-ammuMkanus — «Tunuunele  OWOLIEHO3B»,  repOapHii
«PactutenbHble  coolmiecTBa», Kowlekuuu — «buomeno3», «Bpemutenun — BakHeHIIMX
CEeNIbCKOXO3SUCTBEHHBIX  KYJAbTYp», TepOapuM M KOJUIEKIMM PACTEHHWH M SKUBOTHBIX,
MPUHAIIIEKAIINE K pa3HbIM SKOJIOTHYECKUM TpyniaM oAaHoro Bujaa, KpacHas kaura Poccuiickoit
denepanun, n300pakeHUsI OXpaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMS YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3VYJIbTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHUsS Ipenmera «buomorus» AOCTHraroTcs B €IMHCTBE
y4eOHON M BOCIUTATEIHHON NEATETBHOCTH B COOTBETCTBUH C TPAJAUIMOHHBIMU POCCHHCKHUMHU
COLIMOKYJIbTYPHBIMHU, HCTOPHUECKUMH U TyXOBHO- HPABCTBEHHBIMH LIEHHOCTSIMH, TIPUHITHIMHA B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEJACHHUS W CHOCOOCTBYIOT MpoIleccaM CaMOIO3HaHUS,
CaMOBOCTIUTaHHSI M CAMOPA3BUTHS, PA3BUTHUSl BHYTPEHHEH MO3MIMHU JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M TPABOIOPSIKY, YEIOBEKY TpyAda M CTapIIeMy IOKOJIEHHIO, B3AaUMHOTO
YBOKEHUS, OEpeXHOTO  OTHONICHHS K  KYJIbTYPHOMY  HAcJeIul0 W TPaIulHsIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoOJE U OKPYKAIOLIEH Cpeie.

JIM9HOCTHBIE pPE3yNbTaThl OCBOEHHS Y4eOHOro mpeamera «BHONOTHS» OTpakaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIWi, TIMO3UTHBHBIX BHYTPECHHHUX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
pacumpeHue XU3HEHHOTO OIbITa M OTBITa JIESATETHHOCTH B IPOIIECCE PeaM3alliil OCHOBHBIX
HaTpPaBJICHUN BOCITUTATEIBHON NESITETPHOCTH, B TOM YUCIIC B YACTH:

1) epasicoanckoco  eocnumanus:  CHOPMUPOBAHHOCTH  T'PAXKTAHCKOW  TO3HIHH
oOyyJarormerocsi Kak akTUBHOTO W OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa; OCO3HAHWE
CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBa)KEHHE 3aKOHA M TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIHHOCTH TPHU CO3JaHUHM YYEOHBIX MPOEKTOB,
pelIeHNH YY9eOHBIX M TO3HABATEIbHBIX 3aJlad, BHIMIOJIHEHUH OWOJIOTHYECKUX SKCIEPUMEHTOB;
CIOCOOHOCTh ONPEACTATh COOCTBEHHYIO IMO3UIIUIO TI0 OTHOUICHHIO K SIBJICHHSM COBPEMEHHOU
KU3HU H OOBICHATH e€; YMEHHE YYHTHIBAaTh B CBOMX JICHCTBHSX HEOOXOIUMOCTH
KOHCTPYKTUBHOTO B3aUMOJICHCTBUSI JIIOACH C pasHbIMH yOSKICHHUSMHU, KYJIbTYPHBIMHU
[EHHOCTSIMH W COIIMAJbHBIM IOJIOKCHHEM; TOTOBHOCTh K COTPYAHHUYECTBY B THpoIecce
COBMECTHOTO  BBINIOJIHEHHsI Y4EOHBIX, II03HABATECIbHBIX W  HUCCIEIOBATEIBCKUX  3ajad,
YBOKHUTEIILHOC OTHOIIEHHE K MHEHHIO OIMOHEHTOB NpU OOCYKICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKaHUs; TOTOBHOCTh K TyMaHUTAPHON M BOJIOHTEPCKOH JICATEIILHOCTH;

2) nampuomuueckoeo ocnumanus; CHOPMHUPOBAHHOCTh POCCUHCKON TpaXkIaHCKOI
UJCHTUYHOCTH, MATPHOTH3MA, YBAXKCHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PopuHol, ropaocTy 3a cBo# Kpaii, cBor0 PouHy, CBOM S3bIK M KYJIBTYPY, MPOIIJIOE  HACTOSIIIEES
MHOTOHAITMOHAIILHOTO Hapojaa Poccuu; EHHOCTHOE OTHOIICHUE K MPUPOIHOMY HACICAUIO U
NaMSATHUKAM TPUPOBI, JOCTIKEHHsIM Poccuum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
Tpy/e; CIOCOOHOCTh OIICHWBATh BKJIAJ POCCHHCKMX YUYEHBIX B CTAHOBJICHHE W DPa3BUTHE
O1oJIoTHH, TOHUMaHUE 3HaYeHHs OMOJIOTUU B TIO3HAHUM 3aKOHOB MTPUPO/IbI, B )KM3HU YeJIOBEKa U
COBPEMEHHOT0 001IecTBa; UaeiHas yOexkIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 OTeuecTBy U €ro
3al1UTe, OTBETCTBEHHOCTS 3a €ro Cy/an0y;

3) dyxosHO-HpascmeeHHo020 OCHUMAHUSA: POCCHUICKOTO Hapoaa; CHOpMHPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOrO IOBEICHUS; CIIOCOOHOCTh OILIEHMBATh CHUTYallUI0 U
INPUHUMATh OCO3HAHHbBIE PELICHHs, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH; OCO3HAaHHE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUMBOTO OYAYIIEro; OTBETCTBEHHOE
OTHOILIEHHE K CBOUM pOJUTENISIM, CO3JaHHIO CEMbU HA OCHOBE OCO3HAHHOTO NPUHATHS
LIEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU € TPAAULIMAMHU HapoJoB Poccuuy;

4) scmemuyecko2o 60cnUmMAHUs: CTETHYECKOE OTHOIICHNUE K MHPY, BKIIIOYAsi ICTETUKY



ObITa, HAyYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYHa, OOIICCTBCHHBIX OTHOIICHUMH;
MOHMMAaHUE SMOIIMOHAIBHOTO BO3JCHCTBUS KUBOU TPUPOIBI U €€ IEHHOCTH; TOTOBHOCTHh K
CaMOBBIPOKECHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHUE MPOSBISAThL KAYECTBA TBOPUYECKOM
JUYHOCTH;

5) @usuueckoeo eocnumanus: NOHUMAHUE W peaU3alMs 3J0POBOTO M 0E30MACHOTO
oOpa3a JKM3HM (3/I0pOBOE TMHUTaHUE, COONIOJCHUE TUTHCHHYSCKUX TIPaBWI M HOPM,
cOaaHCHPOBAHHBIA PEKUM 3aHATHH W OT/AbIXa, perymsipHas QU3NYecKas AaKTHBHOCTBH),
OepeKHOTO, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UYCCKOMY H
MICUXWYECKOMY 3/I0POBbIO; TOHMMAHUE [IEHHOCTH MPAaBHJ WHAMBHIYAJIHLHOTO U KOJUICKTUBHOTO
0€301aCHOTO TIOBEICHUSI B CHTYAIUSAX, YIPOKAIOUINX 370POBBIO W JKHU3HHU JIIOJIEH; OCO3HAHUE
MOCJICJICTBUH W HENPHUATHE BPEIHBIX TPUBBIYCK (YIMOTPEOJICHUS aJKOTOJII, HApKOTHKOB,
KYpEHUs);

6) mpydosoco eocnumanus: TOTOBHOCTh K TpPYyIY, OCO3HAaHUE [IEHHOCTH MacTEepCTBa,
TPYIOJIO0ME; TOTOBHOCTh K AaKTHUBHOW JCSITEIHPHOCTH TEXHOJOTUYECKOW W  COIMATBHOU
HAIPaBJIICHHOCTH, CIOCOOHOCTh MHHIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSITEIILHO BBITIONHSTH
TaKyl JCSITeIbHOCTh, WHTEPEC K Pa3IHYHBIM cdepaM MpodhecCHOHATBHOW JesITeILHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oymaymied MpoQecCuu U peaau30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI; TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUI0O U CaMOOOpPA3OBaHHUIO Ha
MPOTSHKEHUU BCEH )KU3HU;

7) sKon02U"ecK020 60CRUMAHUSL: SKOJIOTHUECKH 11e1eCO00pPa3HOe OTHOIICHHE K MPUPOJIC
KaK HMCTOYHUKY JKM3HM Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS; IMOBBIIICHUE YPOBHS
HKOJIOTHYECKON KyJIbTYphl: NMPUOOPETEHHE OMbITa IJIAHUPOBAHUS IMOCTYNKOB U OLIEHKH HX
BO3MOXHBIX TOCJIEJICTBUN I OKpY)Kalollled cpeabl; OCO3HAHHWE TIJI00AJBbHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM W MyTeH WX PEelIeHHUs; CIOCOOHOCTh HMCIOJB30BaTh MPUOOpETaeMbIe
IpyU M3YYEHUH OHOJIOTMM 3HAHUS M YMEHUS TPU pEUIeHUH MpoOJieM, CBS3aHHBIX C
paloHaJIbHBIM MPUPOAOIOJIb30BAaHUEM (COONIOIGHNE TpPaBWJI TMOBEACHUS B  IMPUPOAE,
HalpaBJICHHBIX Ha COXpPAaHEHHE pAaBHOBECHS B OSKOCHUCTEMaX, OXpaHy BHJOB, 3KOCHUCTEM,
ouoctepsl); aKTUBHOE HENpUSTHE ACUCTBUN, MPUHOCAIIUX Bpea OKpYXKarolled IpUpPOIHOMN
cpene, yMEHHUE  IPOrHO3UPOBATh  HEONAroNpUSATHBIE  SKOJOTMYECKHE  IMOCIIEICTBUS
MpeaNpPUHUMAEMbIX JEUCTBUH W MpeJoTBpallaTh HX; HAJWYHE Pa3BUTOTO SKOJOTHYECKOTO
MBIILJICHHS, SKOJIOTMUECKON KYIbTYpPbI, OINbITA ACSITEILHOCTH HKOJIOTUYECKON HANPABIEHHOCTH,
YMEHHSI PYKOBOJCTBOBATbCS HMHU B II03HABATEIbHON, KOMMYHHKATHBHON W COLMAIbHON
MPaKTUKE, TOTOBHOCTM K Yy4YaCTHI0 B MPAKTUYECKON AESITETbHOCTH SKOJOTHYECKOU
HaIMpPaBJIEHHOCTH;

8)  yewnocmu  HayuHoco  nosuwauus:  CHOPMHUPOBAHHOCTH  MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOW MPaKTHKH,
OCHOBAaHHOTO Ha JHalore KyIbTyp, CIOCOOCTBYIOIIETO OCO3HAaHHIO CBOETO MecTa B
MOJIMKYIBTYPHOM MHpPE; COBEPIICHCTBOBAHUE SI3BIKOBOM M UYHMTATENbCKOW KYyIbTYpHl Kak
CpeICTBa B3aUMOJICHCTBUS MEXIYy JIIOJbMU U TIO3HAHHMS MHUpPA; TOHHMaHUE ChenupUuKH
OMOJIOTMM Kak HayKH, Oco3HaHue e€ poilu B (OPMUPOBAHMU PAIMOHATHHOTO HAYyYHOTO
MBIIIJIEHHS, CO3[JaHUH LEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKArolleM MHUPE KaK O €IUHCTBE
MIPUPOJIBI, YeNOBeKa MU OOIIeCTBa, B IMO3HAHUU TMPUPOTHBIX 3aKOHOMEPHOCTEH M pEIICHUU
mpo0eM COXpaHEeHHs MPUPOJAHOTO PABHOBECHS; YOEKAEHHOCTh B 3HAUMMOCTH OHOJIOTHHU st
COBPEMEHHOW IUBUJIM3AIMHN: OOECIIEYeHUsI HOBOTO YPOBHS PAa3BUTHS METUIMHBI, CO3JaHUS
MEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelaTh pecypcHble MpoOIeMbl pPa3BUTHUS
YeloBeYeCTBa, MOUCKA MyTel BhIXO/a M3 TTI00ATBHBIX YKOJOTHUYECKUX MPOOIeM U oOecreueHus



Iepexo/ia K ycTOHYMBOMY Pa3BUTHIO, PALIMOHAIILHOMY HUCIIOJIb30BAHUIO IIPUPOJIHBIX PECYPCOB U
(OpMUPOBAHMIO HOBBIX CTaHJAPTOB KM3HM; 3aMHTEPECOBAHHOCTD B TIOJyYCHUU OMOJIOTHYECKUX
3HaHUH B LENSIX NOBBILEHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH Kak
COCTaBHOM YacTu (PyHKIMOHAIBLHOU IPaMOTHOCTH oOydaromuxcs, popMupyemMon mpu u3ydeHuu
OMOJIOTHY; IOHUMAaHUE CYIIHOCTH METOIOB TO3HAHMsI, UCIIOIBb3YeMbIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTh HCIOJB30BATh IOJydaeMble 3HAHUS JUIS aHalu3a W OOBSACHEHHS SBJICHUUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOJSIIMX B HEM HM3MEHEHUH, yMEHHUE JienaTb OOOCHOBAHHBIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENBI0 TOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHMOJIOTMUECKUE 3HAHUS
JUI peleHusl MpoOsieM B pealibHbIX JKU3HEHHBIX CUTYalMSIX; OCO3HAHUE LIEHHOCTU HAYy4YHOU
JESITEIbHOCTH, TOTOBHOCTh OCYILECTBJISTh HMPOEKTHYIO M HCCIIEOBATEIbCKYIO NESTEbHOCTh
WHIUBUAYAJIbHO U B TpPYIIE; TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHNI0, K AKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHMW MO OHMOJIOTMHM B COOTBETCTBHM C
KU3HEHHBIMU MTOTPEOHOCTAMHU.

B mpouecce oCTHXKEHUS JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI OOydarolUMUCS
MporpaMMbl TI0 OHOJIOTMM Ha YypPOBHE CpeaHero oomiero oOpa3oBaHUs Yy OOy4YarOImUXCs
COBEPIICHCTBYETCS] SMOLMOHANIbHBIM WHTEIIEKT, MPEANoaralouuii cChpopMUpPOBAHHOCTD:

. CaMOCO3HAHHS, BKIIIOYAIOIIET0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIbHOE
COCTOSIHUE, BUJETh HaIPaBJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON cdeprl, ObITh
YBEPEHHBIM B cele;

J CaMOpPETYIMPOBAHUSA, BKJIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM
W3MEHEHMSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY

J BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTM)KEHUIO ILeIU U
ycIexy, ONTUMH3M, MHULIMATUBHOCTb, YMEHHUE EMCTBOBATh, UCXO/I U3 CBOMX BO3MOXHOCTEH;

. SMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHUE
IPYruX, YYUTHIBaTh €ro MpH OCYIIECTBIEHUH KOMMYHHMKAIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMUIO;

. COLIMANIBHBIX HABBIKOB, BKIIIOYAIOLIUX CIHOCOOHOCTh BBICTPAWBAaTh OTHOILIEHUS C
APYTUMHU JIFOABMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peliaTb KOH(QIHUKTBHIL.

METAIIPEJJMETHBIE PE3VYJIbTATBI

MeranpeaMeTHble pe3ylbTaTbl OCBOCHHS y4eOHOro mpeaMera «bHOJIOrHs BKIIIOYAIOT:
3HauMMble U1 (OPMHPOBAHUS MHPOBO33PEHMsS OOyYaroIUXCid MEKIUCLUIUIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METO0B MO3HAHUs, HCIIOJIB3YEMbIX B €CTECTBEHHbBIX HayKax (BEILECTBO, SHEPIHUs,
sBJICHHE, IPOIECC, CUCTEMA, HaydHbIM (aKT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeJoBaHNe, HaOIIOEeHHe, W3MEpEeHUe, SKCIEPUMEHT U JIPYTruX), YHUBEpCallbHbIE
yueOHble NeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIC, PEryJIsATHUBHBIE), 00eCreunBarone
¢dopmupoBaHue (PyHKIMOHAIBHOW I'PaMOTHOCTH M COLIMAIBHOM KOMIETEHLMHU OO0Yy4arolIuxcs,
CIOCOOHOCTh oOyyaromuxcs MCII0JIB30BaTh OCBOEHHBIE MEXAUCLHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATENBHOM U
COLIMATIBHOW IIPAKTHKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOEHHUS MPOTpPaMMBbl CpefHero oOIero odpa3oBaHus
OTpaXkaroT:

Yuueepcanvuvie yueonvie oeiicmeusn



ba3zosvie nocuueckue deticmeusi:

. CaMOCTOSITENIEHO (POPMYIIUPOBATH U AKTYAIU3UPOBATH MPOOIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

. KCIIOJIb30BaTh MPU OCBOCHUU 3HAHUHN MPUEMBI JIOTMUYECKOTO MBIILICHUS (aHaIu3a,
CUHTE3a, CpaBHCHUs, KiIacCH(PHKAIMK, O0O0OOIIEHUsS), PACKPBIBATH CMBICI OHOJIOTHYCCKHX
MOHATUHN (BBIACTATHh UX XapaKTepPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMH TOHITHSMU);

. ONpeNeNsATh IeJIM JCSITCNIbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUH UX
JOCTH)KEHHSI, COOTHOCHUTH PE3YJIbTAaThl JEATEIbHOCTH C TIOCTABJIICHHBIMU IEJISIMU;

. UCIIOJIb30BaTh OHMOJIOTHYECKUE TIOHATUS I OOBSICHCHHS (DAKTOB W SIBJICHHU
YKUBOU ITPUPOIBL;

. CTPOUTD JIOTUYECKUE PACCYXKIACHUS (MHIYKTUBHBIC, J€TYKTUBHBIC, [0 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHpPOBAThH
BBIBO/IBI U 3aKJTIOUCHUS;

. MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUISl TPEACTABICHHUS CYIIECTBEHHBIX
CBSI3€i M OTHOIIICHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTAX, a TAKKE MPOTHBOPEUUN pa3HOTO
poJa, BHISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

. pa3pabaThiBaTh IUIaH pEUIEHUS TMPOOJIeMBbl C YYETOM aHadu3a HMEIOIIUXCS
MaTepuaIbHBIX U HEMATEPHATHHBIX PECYPCOB;

. BHOCHUTHh KOPPEKTHBBI B JIEATEILHOCTh, OIEHWBATh COOTBETCTBHE PE3yJIhTATOB
1IETISIM, OTICHUBATh PUCKH MTOCIIEICTBUI ACSITEIIBHOCTH;

. KOOPJIMHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSIX PEaIbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOeMm;

baszosvie uccneoosamenvckue deticmeaus:

. BJIQJIETh HaBBIKAMHM Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM NeATeIbHOCTH,
HaBbIKAMU  paspelieHus npoOieM, 00JiagaTh  CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJOB PELIECHUs MPAKTHUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IudyHbIX
METOJIOB MIO3HAHUS;

. UCIIOJIb30BATh PA3JIMYHbIE BUABI JACATEIBHOCTH MO IOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpPIpETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIE NIPU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

. (¢bopMHpOBaTh HAYYHBI TUN MBIIUICHUS, BJIAJETh HAYYHOW TEPMHHOJOTHEH,
KJIFOUEBBIMH MOHATUSIMHU U METOJIaMU;

. CTaBUTh © (GopMynupoBaTb COOCTBEHHBbIE 3aJauyd B 00pa3oBaTeIbHOU
JESATEIbHOCTH U )KU3HEHHBIX CUTYALUSIX;

. BBISIBIIATh ~ MPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh  3ajady,
BBIJIBUraTh THUIOTE3y €€ pelIeHUs, HaXOOUTh apryMEHThl Jid JI0Ka3aTelIbCTBA CBOMX
YTBEPKJICHUM, 331aBaTh NapaMETPbl U KPUTEPHUH PEIICHUS;

. aHAJIM3UPOBATH MOJIYYEHHBIE B XOJE pPEUICHUs 3aaud PEe3yNbTaThl, KPUTUUYECKU
OLIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

. JaBaTh OIIGHKY HOBBIM CHUTyallMsiM, OIICHUBAaTh NPHUOOPETEHHBIA  OIIBIT,
OCYILIECTBIISITh II€JICHAMPABICHHBIA IMOUCK TIEpPeHOca CPEACTB M CHOCOOOB JIEHCTBUSA B
podecCHOHANBHYIO CPENY;

. yMeTh TMEPEHOCHTh 3HaHWS B TIO3HABATEILHYI0 M MPAKTUYECKYI0 OO0IacTH
KU3ZHEACSITEIIbHOCTH;



o YMETh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX O00IacTeil; BBIIBUTATH
HOBBIE WJIEH, MpeiaraTb OPUTHHAIBHBIC MOJXOAbI U PEIICHUs, CTaBUTh MPOOJIEMBl U 33/1a4H,
JOITYCKAIOIINE aTbTePHATUBHBIC PELICHNUS;

Paboma c ungopmayueri:

J OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHpOpMamu (TEKCTe y4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHMYECKHX CIIOBApsAX M CIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAMM3UpOBaTh WH(MOPMAIHIO PA3TUYHBIX BUI0B
1 (GOpM TIpECTABICHUS, KDUTUYECKH OIICHUBATH €€ JJOCTOBEPHOCTH U HEITPOTHBOPEUYMBOCTH;

. (opMynHpOBaTh 3ampockl W TPUMEHSTHh PA3IMYHBIE METOJbI TPH TIOMCKE |
oTOOpe Ouoorndecko nHMopMaIul, HEOOXOTUMOM JIs BHITIOTHEHUS YIEOHBIX 3a/1a4;

. npuoOpeTaTh  OMBIT  WCIOJIB30BaHHUS  MH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCIOJB30BAHUS PA3TUYHBIX TTOMCKOBBIX
CHCTEM;

J CaMOCTOSITEIIEHO BEIOMPATH OTITUMAITEHYIO bopmy MIPECTABICHHS
O6uosnoruueckoit nHGopMaum (cxembl, rpaduKy, IMarpaMMbl, TAOIUIBL, PUCYHKHU U IPYTrO€);

o WCTIONIh30BaTh HAYYHBIH S3BIK B KAYECTBE CPENCTBA NpU paboTe ¢ OMOIOTHYECKON
nHbOpMaIMel: TPUMEHITh XUMHUYECKHE, (U3MUECKHEe W MAaTEMaTHYECKHE 3HAKH W CHMBOJIBI,
dbopmyrel, ab0peBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W MPeoOpa30oBBIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

o BJIAJIETh HABBIKAMH DPACIO3HABAaHUS W 3aIIUTHl WHGOpMAIMH, HHOOPMAITMOHHOK
0€30MacCHOCTH JTUYHOCTH.

Yuueepcanvnvie kommynukamuensie oeiicmeusn

Obuwenue:

o OCYILIECTBIISITh KOMMYHHMKAIIMN BO BceX c(epax >KM3HHU, aKTUBHO y4acTBOBAaTh B
IMaiore WM JUCKYCCHU IO CYHIECTBY OOCYXJaeMoi Tembl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKa3bIBATh CYKJCHHS OTHOCHUTEIBHO BBITIOJHEHUS IMpeajaraeMoil 3agauu, Y4WUTHIBATh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3ULIUN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

o pacno3HaBaTh HeBepOalbHBIE CpeICcTBAa  OOLIEHUS, IOHMMAaTh 3HAYCHUE
COLIMANIBHBIX 3HAKOB, MPEINOCHUIOK BOBHUKHOBEHUSI KOH(MIMKTHBIX CUTYallUi, YMETh CMAT4arh
KOH(IIUKTHI ¥ BECTH MIEPErOBOPSI;

. BJIQJIETh PA3IMYHBIMU CIOCOOAMU OOILIEHUST W B3aUMOJCHCTBHS, NOHUMATH
HaMEpeHUsT APYruxX IoJei, MPOSBIATh YBRXKHUTEIbHOE OTHOIIEHHWE K COOECeIHHWKY U B
KOppeKTHOH opMe hopMyaHpOBaTh CBOU BO3PAKECHHUS,

. pa3BEPHYTO M JIOTMYHO U3Jaratb CBOIO TOYKY 3pEHHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

CoemecmHas OesimenbHOCHb:

o MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM WM WHIUBUIAYAIbHOU
paloThI IpU pelIeHNH OMOJIOTHUYECKON MpoOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHUS
TPYNIOBBIX (pOpPM B3aUMOICHCTBUS NIPU pPEllIeHUH yaeOHO 3a1auu;

o BbIOMpATh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOIIuX
MHTEPECOB U BO3MOXKHOCTEN Ka)KJI0T0 UJIeHa KOJIJIEKTHBA;

o MpUHUMATh  I[€Id  COBMECTHOW  JIeATEIbHOCTH,  OpPraHW30BBIBATH U
KOOPAMHUPOBATh JNEHCTBUSA MO €€ NOCTIKEHHUIO: COCTABIATH IUJIaH ACUCTBUI, paclpenensiTh
POJIH ¢ y4ETOM MHEHHH y4aCTHUKOB, 00CYXKJaTh Pe3y/IbTaThl COBMECTHON paboTHI;

o OIICHUBATh KaueCTBO CBOETrO BKJAJa M KAKIOTO yYaCTHHKAa KOMAaHABI B OOIIMIA



pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

J npejyiaraTh  HOBBIE€ TMPOEKTHI, OIEHWBATh UACH C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

J OCYIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3JIMUHBIX CUTYAIUAX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

Yuueepcanvnwie pecynamuensvie oeiicmeusn

Camoopeanuzayus:

. UCIIOJIb30BaTh OMOJIOTHUYECKUE 3HAHWS TSI BBISBJICHUS TIPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

J BBIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JCHCTBUAX M TOCTYNKax MO OTHOIIEHHIO K >XUBOW MPUPOJE, CBOEMY 3J0POBBIO H
3JI0POBBIO OKPYXKAIOIIHX;

J CaMOCTOSITEIHO OCYIIECTBJIATh TO3HABATEIbHYIO JIEATEIbHOCTb, BBISBISTH
poOJIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaATEIBHON JICITEIBHOCTH
Y KU3HCHHBIX CUTYaIUsX;

J CaMOCTOSITEIPHO COCTaBIIATh TUIAH PEIICHUS TPOOJEMBI ¢ YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIMOYTEHU; TaBaTh OIIEHKY HOBBIM CUTYaIIHSIM;

. pactupsTh paMKd Y4eOHOTO TMpeAMEeTa Ha OCHOBE JIMYHBIX TMPEINOYTCHHI;
JIeNIaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh 32 PEIIICHNUE;

o OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

o CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HIUPOKOM SPYIUIIMU B Pa3HbIX
00J1aCTSAX 3HAHUM, TOCTOSTHHO MOBHIIATH CBOW 00pa30BaTEIBHBIN U KYIbTYPHBIN YPOBEHb;

Camokoumpons:

o JaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHBBI B J€STEIbHOCTb,

OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

o BJIAJICTh HAaBBIKAMH TIO3HABATEIHLHON pe(ICKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEWCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUIA, UCIIOIB30BATh TPUEMBI
pediiekcuu I OTICHKH CUTYallud, BBIOOpa BEPHOTO PEIICHUS;

o OIICHUBATh PHUCKH M CBOEBPEMEHHO NPHUHHMATh PEUICHUS 0 WX CHIDKCHHIO,
MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX MIPH aHAIU3E PE3YJbTaTOB JCATEIBHOCTH;

IHpunsmue cebs u opyeux:

L4 IIPUHHUMATb CC65I, IIOHHUMas CBOM HCAOCTATKHN U JOCTOMHCTBA,

L4 IIpUHUMAaTb MOTHBBI U apPryMCHTBI JOpPYIrux IIpU aHAJIMU3C PE3YyJIbTaTOB
ACATCIIBbHOCTH,

L4 IIpHU3HAaBaTb CBOE I[MpaBoO U MMPAaBO APYI'UX HA OH_II/I6Ky;

L4 pa3BHUBATb CIIOCOOHOCTh TIOHUMATh MUD C MO3UIUU APYTOoro 4€JI0OBCKaA.

I[MPEAMETHBIE PE3VYJIbTATbBI

IIpenmetHbie pe3ynabTaTel 0ocBoeHUs nporpammbl COO mo 6uosioruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue uist yaeOHoro npeamera «buosorusy HaydHble 3HaHMS, YMEHUS U
cnocoObl JeMCcTBUH 1O OCBOCHMIO, HHTEpHpeTallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JEeATEIbHOCTH 110 TMOJyYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C Ouosorueir. B
porpamMme npeMeTHbIE Pe3yJIbTaThl IPEACTABIEHBI M0 roJjaM 00ydeHHsI.

[IpenmerHsie pe3ynbTaTbl OCBOeHHUs ydeOHoro mpeamera «buonorus» B 10 kiacce
OTpaXkaroT:



1) c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJIM OUOJIOTUM B CHUCTEME HAy4HOTO
3HAaHUSl €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPa U HayYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHMCKHUX U 3apYOEkKHBIX yUEHBIX-OHOJIOTOB B
pa3BuTHe OMOJOTHH, (PYHKIMOHATBHOW TI'PaMOTHOCTH YEJIOBEKa Ui PELICHHs >KU3HEHHBIX
3azay;

2) YMEHME PacKpbIBATh COAEPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHSATUM: KU3Hb,
KJIETKa, OpraHu3M, MeTa0oyi3M (0OOMEH BEIIECTB M IMPEBpAIlCHUE SHEPTUH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEJIECHUE
(penpotyKiuust), HacJIe€ACTBEHHOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHUE;

3) YMEHME Hu3JlaraTb OWOJIOTMUECKHE TEOpuu (KJIETOYHAas, XpOMOCOMHas,
MYTallMOHHAs, LIEHTpalibHasg J0rMa MOJEKyaspHOW Ouosnoruu), 3akonel (I. Mennpens, T.
Moprana, H.W1. BaBunioBa) u yuenus (o 1ieHTpax MHOTOOOpa3usi U MPOUCXO0XKAECHUS KYJIbTYPHBIX
pactenuii H.W. BaBusnosa), onpeaensTe rpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

4) YMEHME BIIQJIETh METOJAAMM HAy4yHOTO MO3HAHMS B OHOJOTMU: HAOIIOACHHUE U
OTIMCAHUE JKUBBIX CUCTEM, IPOIIECCOB U SBJIEHUI, OpraHu3alus U NpoBeaeHne ON0JIOTHYECKOTO
SKCIEPUMEHTA, BBIJBI)KEHHE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEeyeMbIMU
BEJTMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

5) YMEHHME BBIJENATh CYIECTBEHHBIE IMPU3HAKH BHPYCOB, KIETOK MPOKAPUOT U
9yKapuoT, OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OOMEHa
BEIIECTB U MPEBPALICHUS YHEPTUU B KIIETKE, (POTOCUHTE3A, MIIACTHYECKOTO M SHEPreTUYECKOTro
oOMeHa, XeMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS, WHIAUBHyalbHOTO
pPa3BUTHS OpraHu3Ma (OHTOTECHE3);

6) YMEHUE MpPHUMEHATh IOJY4YEHHblE 3HaHMA JIsI OOBSCHEHUS OHOJIOIMYECKHX
IIPOLIECCOB U SIBJICHUH, Ul NPUHATUS NPAKTUYECKUX PEIIEHUI B IOBCEAHEBHOM KU3HU C LIETIbIO
oOecrieyeHHs 0€30IIaCHOCTU CBOETO 3JJ0POBbs M 370POBbS OKPYKAIOUIUX JIOAEH, COOII0AEHUS
HOPM T'PaMOTHOTO IOBEACHUS B OKPY’Karolleld MpUPOJHON cpeze, NOHUMaHUe He0OXOIUMOCTH
UCIOJb30BAHUSA JAOCTHKEHUH COBPEMEHHOM OHOJOrMHM M OMOTEXHOJIOTHH JUlsl palMOHaIbHOIO
IIPUPOJIOTIOJIL30BAHHUS;

7) YMEHHUE pellaTh JIEMEHTApHbIE T€HEeTUYECKHE 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpEeLIMBaHME, CLICIUIEHHOE HAaClIeZJOBaHHE, COCTABIIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBAaHUS
IUIs IPeICKa3aHUsl HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

8) YMEHUE BBINOJIHATH JJAOOPAaTOPHbIE U MTPaKTUYECKUE padoThl, COOMI0IATh MpaBuiia
pu paboTe ¢ yueOHbIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

9) YMEHUE  KPUTUYECKH OLCHMBATh M  HMHTEPIPETUPOBATh  MHPOPMALUIO
OMOJIOTUYECKOTO  COJEp)KAaHUS, BKIIOYAIOIIYIO IICEBJIOHAyYHbIE 3HAHUS M3  Pa3IMUHBIX
HCTOYHUKOB (CpeacTBa MaccoBOW MH(OpMaIUM, Hay4yHO-MOMYJSPHbIE MaTepHallbl), ITUUECKHE
acIeKThl COBPEMEHHBIX UCCIIEI0BAaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

10)  ymeHwue co3maBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHHs, 0000IIast
OMOJIOTUYECKYI0 HMH(POPMAlMI0O M3 HECKOJBKMX HMCTOYHHUKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN armnapat OUOJIOTHH.

[IpenmerHsie pe3ynpTaThl OCBOeHHUs ydeOHoro mpeamera «buonorus» B 11 kiacce
OTpaXkaroT:

1) c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJIM OUOJIOTUM B CUCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPa ¥ HAYYHOTO MHUPOBO33PEHHUS, O BKJIJe POCCUHUCKUX U 3apyOeKHBIX YUEHBIX - OMOJIOTOB B



pa3BuTHe OMOJOTHH, (PYHKIMOHAJIBHOW TI'PaMOTHOCTH YEJOBEKa Uil PEIICHHs >KU3HEHHBIX
3aza4;

2) YMEHHUE PaCKphIBaTh COJCpKAHUE OMOJOTMYECKHX TEPMHUHOB W TIOHATHUN: BHJ,
oMM,  TeHO(GOHA,  HBOJIONMS,  JBWKYyIIUME  Cuibl  ((akTopel)  IBOIIOIUH,
MPUCIIOCOOJICHHOCTh OPraHW3MOB, BHII000pa30BaHUE, JKOJOTHMYECKHE (PAKTOPBI, IKOCHCTEMA,
MPOJIYLEHThl, KOHCYMEHTBI, pEIYLUEHTbl, LEeNu NHUTAHUS, SKOJIOTMYECKas IUpaMH/a,
ouoreoreHo3, ouocdepa;

3) YMEHME u3Jlaratb OHOJOruueckue Teopuu (dBoirolnoHHas teopus Y. Jlapsuna,
CUHTETHUYECKAasl TEOPHUSI IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apo ibIiieBoro cxoactea K.M.
bapa, uepenoBanus riaBHbIX HampasiieHud u myrteil 3Bomouuu A.H. CeseproBa, ydeHus o
ouocdepe B.I. BepHaackoro), onpeaensTh rpaHUIbl ©X TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

4) YMEHME BIJIaJIeTh METOJAMM HAay4yHOTO IO3HAHMSI B OMOJIOTHH: HAOIIOJEHHE U
OTIMCAHUE JKUBBIX CUCTEM, IPOIIECCOB U SBJIEHUI, OpraHu3alus U NpoBeaeHne ON0JIOTMYECKOTO
AKCIEPUMEHTA, BBIJBM)KCHHE TUIIOTE3bl, BBISBICHHWE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHH,
TEOPUIi U 3aKOHOB, YMEHHE JIEJIaTh BHIBO/IBI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

5) YMEHHE BBIJICIIATH CYLIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTEOII€HO30B M 3KOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHHu3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPTHU B 3KOCHUCTEMAX, AaHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BEIIECTB U OMOr€OXMMHYECKHX ILIHKIOB B
ounocdepe;

6) YMEHHE MPUMEHSTh NOJydeHHbIE 3HAHUS JUIsl OOBACHEHUS OHOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUM, ISl MPUHATUS MIPAKTUUYECKUX PELICHUH B MOBCEAHEBHON KHU3HU C LENbIO
obecrnieueHrss 6E30MACHOCTH CBOETO 3JI0POBBSI U 3J0POBBS OKPYXAIOMIMX JFOJIEH, coOMIoaeHus
HOPM I'PaMOTHOTO MOBEACHUS B OKPY)KAIOILIEH MPUPOAHOMN cpelie, MOHUMaHUuE HEO0OXO0AUMOCTH

HCIIOJIB30BaHU I[OCTI/I)KeHI/Iﬁ COBpeMeHHOﬁ 0MoJI0THHU JIA painOHaJIbHOI'O
IIPpHUPOAOII0TIBb30BAHMA,
7) YMCHHUE pElIaTh 3JJICMEHTAPHBIC OuojoTHYECKHE 3aJadyn, COCTaBJIATb CXCMbI

MepeHoca BEIIECTB U SHEPTHH B 3KOCUCTeMaXx (1IeTH MUTaHUs);

8) YMEHHE BBINIOJIHATH Ja00paTOpHbIE U MPaKTUYEeCKHe paboThl, COOMIOAATH MpaBuiIa
pu paboTe ¢ yueOHbIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

9) YMEHHE KPUTHYECKH OLEHUBATh W  HMHTEPHPETUPOBATH  HUH(POpPMALHIO
OMOJIOTMYECKOTO  COACpIKAaHMs, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHHUS W3 Pa3IHMYHBIX
HUCTOYHUKOB  (CpeacTBa  MaccoBOM  MH(OpMAlMM, HAyYHO-TIOMYJSPHBIE  MaTepuabl),
paccMaTpuBaTh TIJIOOAIBHBIE 3KOJIOTHYECKHE INPOOJIIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH MO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3UIIUIO;

10)  ymeHwue co3maBaTh COOCTBEHHbBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUS, 0000IIas
OMOJIOTUYECKYI0 HMH(POPMAlMI0O M3 HECKOJBKMX HMCTOYHHUKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN armnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (34 uaca)
No HaumenoBanue pasnenoB u Tem nporpamMmbl  [KomudectBo| DnekTpoHHbIE (U(POBBIC)
/T 4acoB 00pa3zoBaTeNbHBIEC PECYPCHI
Bcero
1 |buonorus xak Hayka 2 bubnuorexa [JOK
https://m.edso0.ru/7f41c292
2  KuBbIe CHCTEMBI M UX OpraHU3aLUs 1 bubnuorexa [JOK
https://m.edso0.ru/7f41c292
3 | XUMHUYECKHIl COCTAaB U CTPOEHHUE KIETKH 8 bubnuorexa [JOK
https://m.edso0.ru/7f41c292
4 PKuszHenesaTeabHOCTh KIETKH 6 bubmmorexa [{OK
https://m.edso0.ru/7f41c292
5 |Pa3MHOXEHHME U UHIMBUIYAJIbHOE Pa3BUTHE 5 bubmmoreka [{OK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 |HaciemcTBeHHOCTh M I3MEHUHMBOCTH OPraHU3MOB 8 bu6moreka [IOK
https://m.edso0.ru/7f41c292
7 |Cenexumsi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 bubnuotexa [JOK
https://m.edso0.ru/7f41c292
8 [Pe3epBHOE Bpems 1 bubnmoreka [JOK
https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34
[IPOI'PAMME
11 KJIACC (34 uaca)
No HaumenoBanue pa3zenoB u teM nporpammbl  |KonudectBo| DnekTpoHHBIE (ITUGPOBBIE)
n/n JacoB 00pa3zoBaTeNIbHBIC PECYPCHI
Bcero
1 [DBosmronuoHHas OUOIOTHS 9 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
2 |BO3HMKHOBEHHE U Pa3BHUTHE KU3HU Ha 3eMJIe 9 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
3 |Opranusmbl U OKpy>Karolias cpeaa 5 bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74
4 |Coo01iecTBa U DKOJOTHUYECKHE CUCTEMBI 9 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
5 |Pe3epBHOe Bpems 2 bubnuorexa [IOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34
[TPOT'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 1O KJIACCAM
MMPOBEPAEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSA 1
JIEMEHTOB COJAEPKAHUSA 110 BUOJIOI'MHN

B (enmepanpHBIX W perHOHATBHBIX MpPOIENypax OLEHKM KadecTBa 0Opa3oBaHUS
UCTIOJNB3yeTCcs TepeueHb (KoAM(pUKATOp) paclpelnesieHHBIX 10 KJaccaM  IPOBEPSIeMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBI CPEIHETO
o0m1ero o0pa3oBaHUs U JIEMEHTOB COACPIKAHMS 110 OMOJIOTHH.

10 KJIACC
IIpoBepsiemble TpeOOBaHMA K pe3yabTaTaM
OCBOCHHUSI OCHOBHOI1 00pa3oBaTeIbLHOM NMPOrpaMMbl

Kon [IpoBepsieMble TpeAMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
MIPOBEPSIEMOTO MPOTPaMMBI CPETHETO 00IIeTo 0Opa30BaHMs
pe3ynbpTara
1 CdopmupoBaHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO

3HAHMSI €CTECTBEHHBIX HAYK, B (GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTHHBI MHpa U HAyYHOTO MHUPOBO33PEHUS; O BKJIAJIE POCCUICKUX U
3apyO0exKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; ()YHKIIMOHATIBLHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl peIlIeHHs] )KU3HEHHBIX 3a/1a4

2 YMeHne packpbIBaTh COACpKaHUE OMOIOTHYECKIX TEPMHHOB M TTOHSTHI:
YKW3HB, KJIETKA, OpraHu3M; MeTab013M (0OMEH BEIIECTB U IIPEBPAILICHHE
SHEPTHH ), TOMEOCTa3 (CaMOPETYIISAINS ), YPOBHEBASI OPTaHU3AIUS KUBBIX
CHCTEM, CAMOBOCIIPOH3BEICHUE (PETIPOAYKITHS ), HACTIEICTBEHHOCTD,
W3MEHYHMBOCTb, POCT U PAa3BUTHE

3 YMeHue uznaratb OHOJIOTUYECKHUE TEOPUH (KIICTOYHASI, XPOMOCOMHAS,
MyTtanoHHas), 3akoHsl (I.Menzens, T.Moprana, H.11.BaBuiiosa) u yuenus (o
IIEHTPaX MHOTO0Opa3Hs U MPOUCXOXKICHHS KYJIbTYPHBIX PACTECHHIM
H./.BaBuiioBa), onpeaensiTh FPaHUIIbl KX IPUMEHUMOCTH K KUBBIM CUCTEMaM

4 VYmenune BJIaACTb MCTOJAMH HAYYHOI'O IIO3HAHUSA B ouoJorun (Ha6J'IIOI[eHI/IC u
OIIMCAHUC KHMBbIX CUCTEM, ITPOLECCCOB U HBJ'ICHI/II\/'I; OopraHus3anyAa U IpoBCIACHUC
OHOJIOTUYECKOIO OKCIICPUMCHTA, BLIABMIKCHUC I'MIIOTC3bI,; BLISIBIICHUC
3aBUCHUMOCTHU MCKAY UCCIICAYECMbIMU BCIIMYNHAMU, 00BsACHEHHE MOJIYYCHHBIX
pPE3YyIbTaTOB, UCIIOJIb30BAHHBIX HAYTHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ " 3aKOHOB; YMCHUC
ACJIaTh BBIBOABI HA OCHOBAHUWH IOJTYUCHHBIX pGSYHBTaTOB)

5 YMeHHe BBIISNATh CYIIECTBEHHBIC PU3HAKH BUPYCOB, KIETOK MIPOKAPUOT U
9YKApUOT, OJJHOKJICTOYHBIX © MHOTOKJICTOYHBIX OPraHU3MOB; 0COOECHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U MPEBPAIIICHUS YHEPTUH B KJIETKE, (POTOCHHTE3a,
TUTACTHYECKOTO U DHEPreTHYECKOTo 0OMEHa, XeMOCHHTE3a, MUT03a, Melo3a,
OTUIOIO TBOPEHHSI, PA3MHOXKEHUSI, WHAUBHUIYyalIbHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTCHE3)

6 YMeHue npuMeHsTh NOTyYeHHbIE 3HAHUS I OOBSICHEHHS OMOJIOTHUECKUX
MIPOLIECCOB U ABJICHUM, ISl IPUHATHUS NPAKTUYECKUX PEIIEHUN B IOBCETHEBHOU
YKU3HHU B IEJSIX oOecrieueHuns: 0€30IMacHOCTH CBOETO 3/I0POBBS M 3I0POBbS
OKPYKAIOIIUX JIFOJIEH, COONIOIEHUST HOPM TPaMOTHOTO TIOBEJICHUS B
OKpYKarolel MpUpPOAHON cpefie; MOHUMaHNe HEOOXOIUMOCTH HUCIIOJIb30BaHUS
JTOCTHKEHUH COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTHH IS pAallHOHATIBHOTO
MIPUPOIOTIOJIL30BAHUS




YMeHue pemath 3JEMEHTapHbIE TEHETUYECKHE 3a/1a4M HA MOHO- U
JUTUOPUIHOE CKPEIIMBAaHKE, CIICTITICHHOE HACIIE0BAaHKE; COCTABIISATh CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JITSI IIPEICKA3aHMs HACIEAOBAHUS TPU3HAKOB Yy
OPraHu3MoOB

YMeHue BHITOJHATH T1a00paTOpHBIE U IPAKTUYECKHE pabOThI, COOMIOAATH
npaBuia Mpu padoTe ¢ y4eOHBIM 1 JIAOOPATOPHBIM 000PYIOBAaHHEM

YMeHne KpUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH HH(POPMAITHIO
OMOJIOTUYECKOT0 COAEPIKAHUS, BKIIIOYAIOLYIO [ICEBOHAYYHbIE 3HAHUS U3
pa3nuuHbIX ucTouyHUKOB (CMU, HayuHO-TIONY IS pHBIE MAaTEPUAIbl); STUUECKUE
aCITIEKThl COBPEMEHHBIX UCCIIEIOBAHHI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBaTth COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIE COOOIICHUS, 00001mas
OMOJIOTMYECKYI0 HH(OPMALIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCI0JIb30BaTh MOHITUHHBIN anmapar OMOJOTUI

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

Kon

IIpoBepsieMblil 37IEMEHT COIEPKAHUS

buosiorus kak Hayka

1.1

buonorus - Hayka o >xuBoit mpupojie. Pons 6uonoruu B popmMupoBaHuu
COBPEMEHHOI Hay4HOU KapTUHBI Mupa. CucTemMa OMOJIOTHYeCKUX HAyK

1.2

MeTo bl IO3HAHUS )KHUBOW IPHPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OITMCAHNE,
U3MepeHue, KraccuuKanys, MoIeTUpOBaHNE, CTAaTUCTHYECKass 00paboTKa
JTAHHBIX)

JKuBble cuCTEeMBI U X opraHusanus

2.1

JKuBwie cuctemsl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus onosnorun. CBoicTBa
OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJICKYIIPHO-TEHETUUECKHH, KJICTOUHBIH,
OpraHW3MEHHBIN, MOMYJSIIMOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOC(EpHBIN

XUMUYECKUH COCTaB U CTPOCHUE KIETKH

3.1

XUMHAYECKUM COCTaB KJIETKH. XHUMHUYECKHE IJICMEHTHI: MaKpOd3JIEMEHTHI,
MHKPOSJICEMECHTEIL. Boz[a U MUHCPAJIbHBIC BCUICCTBA. (DYHKHI/II/I BOJBI 1
MHHEPAJIBbHBIX BENICCTB B KIICTKE. Hoz[z[epmaHHe OCMOTHYECKOI0 OajaHca

3.2

Benku. CocTaB u cTpoeHHe 0€IKOB. AMHUHOKHCIIOTHI - MOHOMEPBI OCJIKOB.
He3amenuMele 1 3aMEHUMBIE aMUHOKHCIOTEI. AMUHOKHCIIOTHBIN COCTaB.
YPOBHHU CTPYKTYpBI OEIKOBOM MOJIEKYIHI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS
Y YCTBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBA OeNKOB. bruonoruueckue
(GbyHKIMH OENKOB.

depMeHTHI - OMoJIoOTHYECKHE KaTaau3aTopbl. CTpoeHHe pepMeHTa: aKTUBHBIN
HEeHTp, cyocTpaTHas cneuuduunocts. Kodpepmentsl. Butamunbl. OTnnyms
(hEepPMEHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB

3.3

VYraeBoJibl: MOHOCAaxXapH/ibl (TJII0K03a, pub03a U Je30Kcupr0o3a), Aucaxapuiabl
(caxapo3a, JaKT03a) U HOoJIMcaxapuibl (Kpaxmall, IIMKOTeH, LeUTI0103a).
buonorndeckue GyHKIMHN YTIIEBOJIOB.

JIMnuasl: TPUTIMLEPHIBL, cTepouabl, pocomumuabt. ['unpodunbHo-
rusipodoOHbIe cBoicTBa. bruonornueckue ¢pyHkiyuu nunuaos. CpaBHEHHE
YTJI€BOJIOB, OCJIKOB U JIMIIHUJIOB KAK MCTOYHUKOB SHEPTUU

3.4

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotu el - MoHOMEpBI
HYKJIEMHOBBIX KucinoT. Ctpoenue u ¢pynkiun JJHK. Ctpoenue u pynkunuun
PHK. AT®: ctpoenue u pyHKkuuu

3.5

]_II/ITOJ'IOPI/IH - HayKa O KJICTKC. Knerounas TCOpUL. MeTtoapl H3Y4YCHHS KIICTOK

3.6

Knerka kak OCJIOCTHAA )KUBas CUCTEMaA. OGH_II/IC IMPU3HAKU KIJIICTOK: 3aMKHYyTas




HapyxHas memOpana, mosiekyasl JIHK kak renernueckuii annapat, cuctema
cuHTe3a Oenka

3.7

Tumb! KJIETOK: SyKapHOTHYECKas ¥ MpoKaproTHueckas. OcoOeHHOCTH
CTpOeHUs NpoKaproTuieckon kineTku. Knerounas crenka 6axkrepuii. CtpoeHue
9yKapuoTH4ECKON KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIbHON, )KUBOTHOU U
rpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHBI KIETOK - KJIETOYHAsI CTEHKA, TIIMKOKAJIMKC, UX
¢bysakmun. [Tnazmarndeckas memOpaHa, e€ cBoiictBa u pyHkuu. [{urormazma
u e€ opranonibl. OTHOMEMOpaHHbIE OPraHOU/IbI KIETKHU: SHAOIIIa3MaTHYeCKast
cets (OIIC), anmapar [Nonbmxu, muzocomsbl. [lo1yaBTOHOMHBIE OPraHOU/IBI
KJIETKW: MUTOXOHJIPUH, TIACTUIBL. [[ponCX0KIeHEe MUTOXOHAPUNA U TUIACTHUL.
Bunasr mnactua. HememOpaHnHbIe OpraHou bl KJIETKH: PUOOCOMBI, KIIETOYHBIHN
LIEHTP, PECHUYKH, KTYTHKA. DYHKIIMN OpraHOUJ0B KIETKU. BKiItoueHus

3.9

SAnpo - peryasTopHsli HeHTp kieTku. CTpoeHue sjpa: siaepHasi 000JI0UKa,
KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEMECTB B KIIETKE

)KI/I?.HC)IGS[TGJ'H)HOCTB KIJIICTKN

4.1

OOMeH BellecTB, UM MeTa00JIU3M. ACCUMUIISINS (IIJIaCTUYECKUN OOMEH) U
JTUCCUMUIISALINS (SHEPTETUUECKHI 0OMEH) - IB€ CTOPOHBI €MHOTO TpoIecca
Merabonu3Mma. Tumbsl oOMeHa BelecTB: aBTOTpO(HbIN U reTepoTpodHbIA. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIETKE

4.2

®ortocunrtes. CBeToBas u TeMHOBast Qa3bl poTocunTesa. Peakuun
dhoTocunTe3a. DPhekTUBHOCTH POTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs
YKW3HU Ha 3emiie. Biausiaue ycnmoBuii cpeapl Ha (POTOCHMHTE3 U CIIOCOOBI
MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XeMOCHHTE3UPYIOIKe OakTeprun. 3HAUCHUE XeMOCHHTE3a IS
YKW3HU Ha 3eMJie

4.3

DHepreTuyeckuii 0OMeH B KJieTke. Paciienienue BenecTs, BbIACICHNUE U
aKKyMYJIMPOBAaHUE SHEPTUH B KIIETKE. DTalbl JHEPreTHYECKOT0 0OMEHa.
I'mukosn3. bposkenue u ero Bubl. Kuciiopo1HOE OKHUCIICHUE, HITH KIIETOYHOE
npixanue. DGGEeKTUBHOCTh YDHEPTrEeTUIECKOTO 0OMEHA

4.4

Peakiiun marpuyHoro cuaresa. I'enernueckast uapopmarus u JJHK.
Peanuzarus reaeTrndeckoit nHGOpMaIUK B KJIETKE. | eHeTUUECKHi KOJI U ero
cBoiicTBa. Tpanckpunus - Marpuanblii cuaTe3 PHK. Tpancismus - OnocunTes
oenka. KogupoBanne amuHOKUCIOT. Posib ppubocom B GnocuHTe3e Oenka

4.5

Hexknetounsie Gpopmbl kU3HH - BUPYCHL. VICTOpUS OTKPBITHS BUPYCOB
(d.N.MBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEEATEIIbHOCTH BUPYCOB.
Bbaktepuodaru. bonesnu pactenuii, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc ummynoaedunura yenoneka (BUY) - Bo3dynurens CITN/la.
[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHHIA

PasmHoxeHne u HHAWBUYAJIIbHOC PA3BUTUC OPIraHU3MOB

5.1

KrneTouHslil UK, WK )KU3HEHHBIN UK KIeTku. MHTepdasza u Muto3.
[Ipoueccel, mpotekaromue B uHTepdase. Pernmukaius - peakiys MaTpUIHOTO
cunre3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBII HabOp - KapUOTHIL.
JIMTIIONAHBIN U TalIONIHBIN XpPOMOCOMHBIE HA0OPBI. XPOMaTH/IbI.
[utonornyeckre OCHOBBI pa3MHOKEHUS U UH/IUBUIYaJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne knetku - Muto3. Craguu murto3za. [Ipoieccsl, mpoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTMUECKHIT CMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecriosioe 1 nojoBoe. Bupl Oecriosnoro
Pa3MHOXKEHMSL: JIEJIEHUE HAJABOE, IOYKOBAHUE OJHO- U MHOTOKJIETOUHBIX,
cniopooOpa3oBaHue, BereTaTUBHOE pa3MHOXKeHHe. MckyccTBeHHOE




KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHHE, €70 OTINYNSA OT OECIOJIOrO.

Meiio3. Craauu meiiosa. [Ipoueccel, poncxoasaiiye Ha CTausax Meno3a.
[ToBenenue xpomocom B Meiiosze. Kpoccunrosep. buosiornueckuii cMbIci 1
3Ha4YECHHE MEN03a

5.4

lMameTorenes - nmporecc 0Opa3zoBaHUsI MOJOBBIX KIETOK y KUBOTHBIX. [los10BBIE
KCJIE3bl: CCMCHHUKU U SUYHUKU. O6pa303aHHe " Ppa3BUTHUC ITIOJIOBBIX KJIICTOK -
raMmer (CriepMaTo30u, SHIEKIIETKA) - criepMaroreHes u oorenes. OcoOeHHOCTH
CTpOEHMsI SHIEKIETOK U criepMaTo3onioB. OmnonorBopenue. [laprenorenes

5.5

WunuBuayanbHOe pa3BUTHE (OHTOT€HE3). DOMOPHOHAIIBHOE pPa3BUTHE
(ambOpuorenes). Jrarbl SMOPHOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX
KUBOTHBIX: IpOoOJIeHnE, racTpysiuus, opraHoreses. [loctamOproHanbHOe
pasButHe. TUMbl HIOCTAMOPHOHAIBHOTO Pa3BUTHSL: MIPSIMOE, HENPSIMOE
(inumHOYHOE). Bnusinue cpenibl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI,
CIIOCOOHBIE BBI3bIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJIM1 Pa3BUTHUS

HaCJ'Ie)ICTBeHHOCTI) 1 USMCHYMBOCTH OPraHU3MOB

6.1

[Ipeamer u 3amaun reneTuku. Mcropust pa3BuUTHs reHeTUKH. Britazg
POCCHIMCKHX U 3apYOEXKHBIX YUEHBIX B pa3BUTHE F€HETUKH. MeTO/1bl FTEHETUKHU
(THOPUIOTOTHYECKHH, TUTOTEHETUISCKUN, MOJICKYIIIPHO-TCHETHIECKUI ).
OcHoBHbIE TeHeTHYeCKHe MOHATHS. ['eHeThueckas CUMBOJIMKA, UCIIOJIb3yeMast
B CXEMax CKpeIIMBaHUMI

6.2

3aKOHOMEPHOCTH HaCJIEAOBaHUS MPU3HAKOB, YCTaHOBJICHHBIE [ .MeHneneM.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokosieHus. [IpaBuno noMuHUpoBaHUs. 3aKOH pacIlleIeHHs TPU3HAKOB.
l'unore3a yncroTsl ramet. [logHOE M HEMOIHOE JOMUHUPOBAHUE.
JuruGpuHoe ckperuBaHie. 3aKOH HE3aBUCUMOTO HaclleZIOBaHUS IPU3HAKOB.
[{uTorenernueckre OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIEe
ckpemrBanue. Mcnonap30BaHue aHATU3UPYIOLIETO CKPEIUBAHUS JUIS
OTpeJiesIeHUs] TeHOTHIAa 0CO0U

6.3

CLIGHJ'IGHHOG HaCJICJOBAHUC ITPHU3HAKOB. PabGoTa T.MopraHa 110 CHCIINICHHOMY
HaCJICJO0BaHUIO I'€HOB. HapymeHI/Ie CHCIIJICHUA T'CHOB B PE3YyJIbTAaTC
KpOCCHHI'OBEpA. XpOMOCOMHaH TEOpHU HACIECACTBCHHOCTH. I'eneTnmueckue
KapThbI. I'eneruka moJa. XpOMOCOMHOC OIIpE€ACIICHHUE T10J1a. AYTOCOMBI n
IIOJIOBBIC XPOMOCOMBI. I'omorameTHbIie 1 IeTCPOTraMCTHBIC OpPraHU3MBI.
Hacnenosanue IIPU3HAKOB, COCIIJICHHBIX C ITIOJIOM

6.4

H3menunBocTh. Buasl H3MEHUYMBOCTH: HEHACIEACTBEHHAS M HACJIEICTBEHHAS.
Ponb cpenbl B HEeHACIEACTBEHHON H3MEHYMBOCTH. XapaKTEPUCTHKA
MOIU(UKAITMOHHON N3MEHYMBOCTH. BapualiMoOHHBIN psi U BapUallMOHHAs
kpuBas. Hopma peakiuu npusHaka. KonnuecTBeHHbIC U Ka4E€CTBEHHBIS
NpU3HAKU U X HOpMa peakiuu. CBoNCTBA MOIU(DHUKAITMOHHON H3MEHYUBOCTH

6.5

HacnencrBeHnnas, Wiin reHOTHIIMYECKas], H3MEHYMBOCTL. KOMOMHATUBHAS
U3MEHUYUBOCTh. Mei03 1 MoJI0BOI MPOIEcC - 0CHOBA KOMOMHATUBHON
U3MEHYUBOCTU. MyTallMOHHAs W3MEHUMBOCTh. Kiaccudukarus myranuii:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MPUYMHBI MyTallMi.
Myrarensbie (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEACTBEHHON
n3MmenunBoctd H.M.Basunosa

6.6

I'enernka uenoseka. Kapunorumn yenoBeka. OCHOBHbIE METO/IbI T€HETUKU
YeJIoBeKa: FeHeaTorMueCcKHii, OJIM3HEIOBBIN, IUTOr€HETUYECKHH,
OMOXUMUYECKUH, MOJIEKYIISIpHO-TeHeTHYecKhii. COBpeMeHHOE OIpeaesieHe
TE€HOTHUIIA: IOJJHOT€HOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YHCIIE C




nomoipeio IT1P-ananu3a. HacaeacTBeHnblie 3a001€BaHMS YCIOBEKA: T€HHBIC
0omne3nu, 00JIE3HH ¢ HACIICCTBEHHON MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE
6one3uan. ComaTtnveckue ¥ reHepaTuBHbIe MyTaluy. [IpuHIHIBI 310pOBOTO
06p333 KHM3HHU, JUAarHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I H JICUCHUS T'CHCTUUYCCKUX
6ose3Held. MeauKo-TeHEeTHUECKOE KOHCYIbTUPOBAaHNE. 3HAUCHUE
MGI[I/IHI/IHCKOﬁ IFCHCTHUKU B IPCAOTBPAIICHUHA U JICUCHUH I'CHCTUYCCKHUX
3a00JICBAaHHUM YEJIOBEKA

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexuus Kak HayKa U Ipoliecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMSL.
VYuenue H.M.BaBuioBa o meHTpax MpOUCXOKICHUS 1 MHOTOOOpa3us
KYJIBTYPHBIX pacTeHUH. LIEeHTpBI IPOUCXOKACHUS JOMAIIHUX )KMBOTHBIX.
Coprt, nopoja, mramm

7.2

CoBpemeHHbIE METOIbI CeNeKIIMU. MaccoBbIN U HHAMBUAYAJIbHBIN 0OTOOPHI B
CEJIEKIIMM pacTeHUi U KUBOTHBIX. O1leHKa 3KcTephepa. biuzkopoacTBeHHOE
CKpellrBaHue - THOpuAUHT. Yncras nuHus. CKpelnuBaHue YUCThIX JINHUH.
I'ereposuc, unu rubpuanas cuna. HepoctBeHHOE cKkpeliuBaHue -
ayropuuHr. Otnanénnas rudpuauzanus u e€ ycrnexu. MIckyccTBeHHBII
MyTareHe3 u Nojy4yeHHe MOJIUILIONI0B. JJoCTIKEeHHs ceNeKInn pacTeHuH,
KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTexHosI0THs Kak OTpaciab MPOU3BOACTBA. [ €eHHast HHXKEHepus. DTambl
co3ganus pekomounanTHoi JIHK u Tpancrennsix opranusmos. Kietounas
nrxeHepus. Kierounsie KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHE
pactenuii. KiioHnpoBaHue BbICOKOTIPOYKTUBHBIX CEIIbCKOX03SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKUE U dTHYeCKue TTpodiaembl. [MO - reHeTH4ecKn
MOIU(PHUIIMPOBAHHBIE OPTaHU3MbI

11 KJIACC
IIpoBepsiemble TpeOOBaAHUS K pe3yabTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTe/IbHON NMPOTrPaMMbI

Kon

[IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNIbHOM MpOrpaMMbl CpeHero oo1ero oopazoBaHus

CdhopMHPOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HayYHOU KapTHHBI MHpa U HAyYHOTO MHUPOBO33PEHUS; O BKJIA/IE POCCUIICKUX U
3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; ()YHKIIMOHATIBLHOM
I'PaMOTHOCTH YeJIOBEKa JUIsl PELICHUS JKU3HEHHBIX 3314

YMeHue pacKkpbIBaTh CojepskaHue OMOIOTHYECKUX TEPMUHOB U MTOHATHIA: BUJ,
HOMYJISILNS, TeHO(DOH I, SBOJFOLMSL, IBIKYIIME CHIIbI ((haKTOPbI) IBOJIOLIUH,
IPHCIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHKe, IKOJIOTHIECKHE
(aKTopkI, IKOCHCTEMA, TIPOAYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, LIEMH MUTaHUS,
9KOJIOTHYECKasi NUpamMuia, OMoreoneHos, bnocdepa

YMeHnue nznarate OMOJIOTHYECKHE TeopuH (dBomonnonHas Teopus Y. lapsuHa,
CHHTETHYECKasi TEOPHsI IBOJIIOLNH), 3aKOHBI H 3aKOHOMEPHOCTH
(3aponpieBoro cxoncrsa K.M.bapa, uepegoBanus ri1aBHBIX HalpaBIeHUH U
nyreit sBomonnn A.H.CeseproBa, yuenus o 6uocdepe B.M.Bepnanckoro),
OTIPEJETATh TPAHUIIBI MX MPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHnue BnajgeTb METOJaMH HAay4YHOI'O IMO3HAHUSA B OnoJIorun (HaGJ’IIOI[CHI/IC u
ONHNCAaHUC KUBBIX CUCTCM, ITPOLCCCOB U HBHCHHﬁ; opraHu3anusa 1 NpoBCACHUC
OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUKCHUC TUIIOTE3bI; BHIABJICHUC
3aBHUCHUMOCTHU MCKIY UCCIICAYCMbIMU BCIIMYNHAMU, 00BsICHEHHE TMOJIYYCHHBIX




PE3YyIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHSITPIfI, Teopnﬁ 1 3aKOHOB; YMCHUC
ACJIaTh BBIBOABI HA OCHOBAHHWH IOJTYUCHHBIX pe3y.HLTaTOB)

YMeHue BbIIENATh CYIIECTBEHHBIE PHU3HAKH CTPOCHHS OHOIOTHYECKIX
00BEKTOB: BUIOB, MOMYJISAIUI, IPOIYLIECHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTEOIICHO30B U IKOCUCTEM; 0COOEHHOCTH MPOLIECCOB HACIEICTBEHHOM
U3MEHYUBOCTH, ECTECTBEHHOT'0 0TOOpa, BU1000pa30BaHusl,
PUCTIOCOOJICHHOCTH OPraHU3MOB, ACHCTBUS SKOJIOTUIECKUX (PAaKTOPOB Ha
OpraHu3MBl, IEpEeHOCa BEIIECTB U TIOTOKA YHEPTUU B IKOCHCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH, KPyrOBOpPOTa
BEIIECTB M OMOTCOXUMUYECKHX ITUKIOB B Onocdepe

YMeHue npuMeHsATh NOJy4eHHbIE 3HaHUS JAJIs1 00BACHEHUS! OMOJIOTMUECKUX
MIPOLIECCOB U ABJICHUH, JUISl IPUHATHUS NPAKTUYECKUX PEIICHUH B
MTOBCEHEBHOM JKM3HU B LIEJISAX 0OecriedeHrst 0e30MacCHOCTH CBOETO 3710POBbsSI U
3/10pPOBbSI OKPYKAIOILIKX JItOJIeH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHUS B
OKpYXKarollel MPUPOTHOMN Cpelie; MOHUMaHUE HEOOXOJMMOCTH MCTIOIb30BaHUS
JOCTHUKEHHUI COBPEMEHHOM OMOJIOTHH U1 PallMOHAILHOTO
MIPUPOI0TIOJIL30BAHUS

YMeHnue peniath 371eMeHTapHble OMOJIOrMYeCKHUe 3aa4l, COCTABIIATH CXEMBbI
MepeHoca BEIIECTB U SHEPTHH B SKOCUCTEMaX (1IeTH MUTaHMS)

YMeHue BBINONHATH Ja00paToOpHbIe U MPaKTUYeCcKHe paboThl, COOMI0AATH
MIpaBUJIa MpH paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBaHUEM

YMeHue KpUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTHYECKOTO COJIEPKAHMS, BKIFOUAIOIIYIO TICEBJIOHAYYHbBIC 3HAHUS U3
paznmuuHbIX ncTOUHUKOB (CMMU, HaydHO-TTOMYJISIpHBIE MaTEPHAIIbI );
paccMmatpuBath Ii1o0agbHbIe SKOJIOTUYECKUE TPOOIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO IMTO3HUITHIO

10

YMeHue co3naBaTh COOCTBEHHBIC TMCHEMEHHBIC U YCTHBIE COOOIICHUS, 00001mast
OMOJIOTHYECKYIO HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUWHBIN anmapar OHoJIOTHI

IIpoBepsiemMble Y1€MEHTHI COIePKAHUS

Kon

[IpoBepsieMbIil A7IEMEHT COJIEpPKaHUS

DBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIOLMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CunerenbcTBa BoMIONMH. [lageoHTONIOTHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJIOB B IMaJICOHTOJIOTUYECKOM JIETOMUCH, TIEPEXOqHbIE (DOPMBI.
buoreorpaduueckue: cxoacTBo u paznuyne hayH u Gpaop MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOCTBA M Pa3INurs SMOPUOHOB Pa3HbIX
BUJIOB MMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHUHBIE,
aHaJIOTUYHBIE, pyJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-
OMOXMMHUYECKUE: CXOJICTBO MEXaHU3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX
MeTa00JINYECKUX MyTeH Y BCeX OpraHu3MoB

1.2

9BOJ’IIOI_[I/IOHHa$[ TCOpHUA q.I[apBI/IHa. HpeJ_IHOCBIJ'IKI/I BO3HUMKHOBCHUA
AapBUHH3MA. Z[BI/I)KYH_II/IC CHIJIbI O9BOJOIMH BU 0B I10 I[apBI/IHy (I/I36LITOLIHOC
Pa3MHOKCHHUEC IIPU OT'PaHUYICHHOCTU PECYPCOB, HeonpenenéHHaH
N3MCHYNBOCTD, 6Op1363. 34 CYHICCTBOBAHUC, €CTEeCTBEHHBIN OT60p)

1.3

Cunrernueckas Teopust 3Bosronnu (CTO) u 0CHOBHBIE €€ MOJI0KEHUS.
Muxkposomnronus. [Tonyasaius Kak eqUHNIA BUIA U 3BOJTIOLNN

1.4

JBwmxymiue cuibl ((pakTopel) 3BOTIOLNUY BUIOB B IpHpoie. MyTallMoHHbII
nporecc 1 KOMOMHATUBHAS U3MEHYMBOCTb. [lonynsiuoHHbIe BOJHBI U apeid




reHoB. M3omsiuums u murpamnus. EcrecTBeHHbIH 0TOOD - HanpaBstomui hakTop
sBoJroLuH. POpMBI ecTecTBeHHOTo 0TOopa. [IprcnocobaeHHOCTh OpraHu3MOB
Kak pe3yJsbTat 3BoJionun. [IpumMepsl npucrnocobaeHuil y OpraHu3MoB.
Apomopdho3sl 1 uaroasantanud. Bua u Bunoodpazosanue. Kputepuu Buna.
OcHoBHBIE (HOpMBI BUA000pa30BaHMsI: reorpaduuecKoe, IKOJIOTHUECKOe

1.5

Makxkpoasostonusi. @opMbl 3BOTIOLUY: (UIIETUYECKAs], IUBEPIeHTHA,
KOHBEPreHTHas1, napauiesnbHas. HeoOpaTumMocTs 3Bosonuu

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

Jlonay4Hble PEACTaBIEHUS O 3apOKICHNN KU3HA. HaydHble TunoTessl
BO3HHUKHOBEHUS )KM3HHU Ha 3emiie: aOMOTreHe3 U NMaHCIepMHUs. XUMUudecKast
IBOJIIONMS. DKCIEPUMEHTAIbHOE MOITBEPKICHIE XUMHUECKON IBOJIIOLIUU.
Havanphbie atanel Ononorudeckoit spositonnu. I'nnoresa PHK-mupa. [1epsoie
KJIETKHM M MX 3BOIIOLHsA. POPMHUPOBAHNE OCHOBHBIX I'PYII KMBBIX OPraHU3MOB

2.2

Pa3BuTue xxu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxei. Apxeiickas u
npoTepo3oiickas 3pkl. [laneo3oiickas 3pa 1 €€ meproabl: KeMOPUHCKUIA,
OPAOBUKCKHUI, CHITYPUICKHUH, IEBOHCKU, KAMEHHOYT OJIbHBIN, TEPMCKHIA.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.
Kaiino3zoiickas spa v €€ nepro/ibl: MaJIeOr€HOBbI, HEOT€HOBBIH,
AHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIIMMAaTa U T€0JIOTMYECKHUX MTPOIIECCOB.
OCHOBHBIE ATAIlbl YBOJTIOLNHN PACTUTEIBLHOTO U )KUBOTHOTO MHPA.
Apomopdo3bl y pacTeHU U KUBOTHBIX. [losiBIeHUE, paciBET U BEIMUPAHHE
TPYII KUBBIX OPTAaHU3MOB

2.3

Cucrema OpraHMyecKoro Mupa Kak oTpaxkeHue 3BotoIui. OCHOBHBIE
CUCTEMaTUYEeCKUeE TPYIIIbl OPraHu3MOB

2.4

DBOJIONHMS YeJIOBEKA. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npencraBieHuid o
MIPOUCXOXKICHUN YesloBeka. MeTo bl nu3yueHus: antponoresesa. CxoacTsa u
pa3nuyuus YeloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YeJIOBEKa.
JBwxymue cuiibl (hakTopsl) aHTpororeHe3a. HacnencrBeHHas N3MEHYHBOCTD
Y eCcTeCTBeHHBINH 0TOOP. OOIIeCTBEeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUN
TpYZAa, MBIIILJICHUE, PEUb

2.5

OCHOBHBIE CTaJMU ¥ BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, UeIoBeK
yMmernbli, YenoBek npamoxoasaimuid, YenoBek HeaHAepTaAIbCKHM, YeloBek
pasyMHbIi. Haxolku BCKOTIaeMBIX OCTAaHKOB, BPEMsI CYIIIECTBOBAaHHMS, 00JIacTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpOIleorIHas (eBpa3uiickas),
HETpo-aBCcTpalouAHAs (IKBATOpUaIbHAasl ), MOHTOJIONIHAS (a3UATCKO-
amepukaHckas). UepTsl MpUCTIOCOOICHHOCTH MPEACTaBUTENICH YeTOBEYECKUX
pac K yCIOBHSIM CylIeCTBOBaHUS. EMuHCTBO yenoBedeckux pac. Kputuka
pacu3ma

Opranu3Mbl 1 OKpYyXarolias cpeia

3.1

DKoJI0rus KaK HayKa. 3a7a4y ¥ pa3Jienbl SKOJOTUU. MeToIbl 3KOJIOrH4eCKUX
UccleIoBaHui. DKosloruueckoe MupoBo33penue. Cpesbl 0OuTaHus
OpraHU3MOB: BOJIHAs, HA3€MHO-BO3lyllIHAs!, [IOYBEHHAs,
BHYTPHOpPraHU3MEHHAasI

3.2

Okonornyeckue paktopsl. Kinaccudukanus sK0J10ru4eckux GakTopoB:
abuoTHyeckue, OMOTUUYECKHE U aHTPOINIOreHHbIE. J[eHCTBHE IKOJIOTHUECKUX
(akTOpPOB HAa OPraHU3MBbI

3.3

AOuoTHueckue (I)aKTOpLIZ CBCT, TCMIICpATypa, BJIA)KHOCTb. q)OTOHCpI/IO,Z[I/BM.
HpI/ICHOCO6J'IeHI/I$I OpraHnu3MoOB K JEeHCTBUIO a0MOTHUYECKHUX (I)aKTOpOB.
buonoruueckue PUTMBI

3.4

buotnueckue dakropsl. Buapl OMoTHYECKHUX B3aMMOACHCTBHM: KOHKYpPEHLIU,
XUITHUYECTBO, MAPA3UTU3M, MYTYAJIU3M, KOMMEHCAINU3M (HaxXJIeOHUYECTBO,




KBapTUPAHTCTBO), AMEHCAJIN3M, HEUTpaIM3M. 3HaUeHUE OMOTHYECKUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHMS OPTaHW3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTEPUCTUKH Nomnyasiuuu. OCHOBHbIE IOKA3aTeNN
MOIYJIALIMK: YACIEHHOCTD, INIOTHOCTB, POKIaEMOCTh, CMEPTHOCTb, IIPUPOCT,
mMurpanus. JInHaM1Ka YMCICHHOCTH NMOMYJISIUU U €€ PeryJsius

Coo01recTBa 1 DKOJIOTUYECKUE CUCTEMBI

Coo0mmecTBo oprann3MoB - 6uoneHno3. CTpyKTypsl OHOIIEHO3a: BUAOBAS,
POCTPAHCTBEHHAs, Tpoduieckas (rumieBas). Bunbi-nomunanTel. CBS3H B
OuOolLIeHO3€

4.2

DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [lonsTe 00 s3xocucteme u
O6uoreoneHo3e. yHKIIMOHATIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: ITPOTYLEHTHI,
KOHCYMEHTBI, peAylleHTbl. KpyroBopoT BeliecTB ¥ NOTOK SHEPTUH B
skocucteMme. Tpoduueckue (MUIIEBBIC) YPOBHU SKOCUCTEMEI. [IumieBsie enu u
cetd. OCHOBHBIE IOKA3aTEJIN SKOCUCTEMBI: OroMacca, PO TyKIIHSL.
DKOJIOTHYECKUE MTUPAMUIBL: TPOIYKIIMU, YUCICHHOCTH, Onomacchl. CBOMCTBA
9KOCHCTEM: YCTOWYMBOCTb, camoperynsnus, pazsutue. Cykueccus

4.3

[TpupoHBIEe 5KOCUCTEMBI. DKOCHCTEMBI 03€P M PeK. DKOCUCTEMA XBOMHOTO
WJTH TIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buronornveckoe n X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak gakrop ycToitunBocTr dkocucteM. CoxpaHeHHE
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.M.Bepnazackoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ounocdepsl. XKuBoe BemecTBo u ero GyHKIMU. OcodeHHOCTH Onochepsl Kak
ri100abHOM SKOoCcHCcTeMbl. JlnHaMUYeckoe paBHOBecHe U 00OpaTHas CBSI3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOT€OXUMHYECKHE ITUKITBI 3JIEMEHTOB
(yrnepona, a3oTa). 30HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B Onochepe 3emin. AHTpONOreHHbIe U3MeHEeHUs B Onocdepe.
['moGanbHBIE SKOJIOTUYECKHUE TPOOIEMBI.

OcHOBa palMOHAIBHOTO YITPABIICHUSI IPUPOJIHBIMU PECYpPCaMU M HX
ucrosb30Banue. JloCTKeH s OMOJIOTHH U OXpaHa IPUPO JIbI
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