AKKpeIuTOBaHHOE 00pa30oBaTe/bHOE YACTHOE YUpeKIeHne
BbICIIIET0 00pa30BaHUs
«MockoBckuil puHaHcoBO-wpuanyecknii yuusepcurer MOIOA»

HIxkosa «Haykorpamg»

COI'JIACOBAHO YTBEPXIAEHO
I1€IarOrMYECKUM COBETOM npukazomM pexkropa Ne 16-10/141
npotokoJt Ne 1 «29» aBrycra 2025 r.

«28» aBrycra 2025 r.

PabGouyas nporpamma
yueOHoro npeamera «buosorusp

Ha YPOBHE CpeHero ooumero o0pa3oBaHusi

(10-11 kmaccwor)



IosicuuTebLHAS 3aNIUCKA

PabGouass mporpamma 1o Ouosiorun s oOyuaromuxcs 10-11 kmaccos
pa3paboTaHa Ha OCHOBE:

o ®epepanibHOro 3akoHa OT 29.12.2012 Ne 273-®3 (pen. ot 28.02.2025)
«O0 obpazoBanuu B Poccuiickoit denepanuny;

o npukaza MuHoOpHayku Poccum ot 17.05.2012 Ne 413 (pen. or
27.12.2023)  «O6 ytBepxkaeHHN (HeaepaTbHOTO TOCYIapPCTBEHHOTO
00pa30BaTeNpHOrO CTaHAApTa CPEIHETO 00IIero 00pa3oBaHUY;

o npuka3za Munnpocsemenuss Poccun ot 18.05.2023 Ne371 (pen. or
19.03.2024) «O6  yTtBepxacHUU  QenepadbHONH  0Opa3oBaTeIbHOM
IPOrpaMMbl CPEAHETO O0IIEro 00pa3oBaHUMY;

o npuka3za MunnpocsemieHust ot 22.03.2021 Ne 115 (pea. ot 04.03.2025)
«O6 yrBepxkaeHuu Ilopsiaka opraHuM3aliud W OCYIIECTBIICHUS
00pa3oBaTeNbHON ACATEIBHOCTUA MO OCHOBHBIM 00II€00pa3oBaTEIbHBIM
mporpamMmaM — 0Opa3oBaTEIbHBIM IMPOTpaMMaM HayaldbHOTO OOLIETO,
OCHOBHOT'O OOIIIETO U CPEAHEro 00IIeT0 00pa30BaHUS;

o CII 2.4.3648-20 «CaHUTapHO-3MUIEMUOIIOTHYECKUE TpeOOBaHUSA K
OpraHU3aIMsIM BOCIIHTAHHUS U OOYYCHHS, OTABIXA M O3IOPOBIICHUS JACTCH
¥ MOJIOJICKU», YTBEPKIACHHBIX IMOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO
Bpaua oT 28.09.2020 Ne 28 (pex. ot 30.08.2024);

o CanlluH 1.2.3685-21 «I'urneHndyeckue HOPMATHUBBI U TPEOOBAHMS K
oOecrieueHn0 0e30macHOCTH W (WiK) OE3BPEIHOCTH [IJIsl YeJIOBEKa
(bakTOpOB Cpenbl OOUTAHUSY, YTBEPKIACHHBIX MOCTAHOBJICHUEM TJIABHOTO
canutapHoro Bpada ot 28.01.2021 Ne 2 (pen. ot 16.12.2024);

e OCHOBHOI1 oOpa3oBatenbHO nporpammbl  COO mikonsl  «Haykorpamy,
B TOM YHCJIE C YYETOM paboueii mporpaMMbl BOCTIUTAHHUS;

o KOHIICTIIMHM TMpernojaBaHusi yuyeOHoro mpeamera «buonorus» B
oOpa3zoBaTenbHbIX opranuzaiusax Poccuiickoit deneparuu

o (enepanpHOoil paboueld MporpaMMbl MO  Y4eOHOMY  TMPEAMETY
«buonorus» 6a30BOro ypoBHs.

PaGouass  mporpamMmmMa  OpuUEHTHpOBaHa  Ha  IEJE€BbIE  MPUOPHUTETHI,
chopmynupoBaHHbie B (emepanbHOil pabodeil mporpamme BOCIHUTAHUS U B
paboueii mporpamme BocmuTaHusi mikonbl «Haykorpamg». Ilpu paspaboTke
IPOrpPaMMbI IO OMOJIOTUN TEOPETUUYECKYIO OCHOBY JUIsl OTIPEICTICHUS TTOX0I0B
K (OpPMHUPOBAHUIO COJEpKaHMs yuyeOHoro mpenmera «buomorus» cocraBuim:
koHuenrtyanbabie nonoxenus GI'OC COO o B3anM0O0OYCTOBICHHOCTHU TIETIEH,
COJICpKaHMsI, PE3yJbTaTOB OOy4YeHHUS W TpeOOBaHUN K YPOBHIO MOJATOTOBKH
BBITTYCKHUKOB, MOJIOKEHUS 00 OOIIUX IENsIX U MPUHIUIMAX, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE€ CHUCTEMBI CpelHero oOiiero oOpa3oBaHUs B
Poccuiickoit denepannu, a Takxke MOJOXKEHUS O crenuduke OUOJIoTHU, €€



3HAYCHWH B TIO3HAHUHW J>KUBOW MPHUPOJBI M OOECICYCHUH CYIIECTBOBAHUS
yenoBeyeckoro obmectBa. COriacHO Ha3BaHHBIM TOJOKEHHSIM OIpPEAeTICHBI
OCHOBHbIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6MOJOTUU JAaeT MpeJCTaBlIeHrEe O 1eNsX, 00 00IIei cTpareruu
oOy4eHHs, BOCIHUTAHMUS U Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMHU Y4YEOHOIO
npeamera «buonorus», ornpeaenser o0s3aTelIbHOE MPEIMETHOE COJEpKAHUE,
€ro CTPYKTYpYy, pacupelelieHHe MO pas3ieiaM U TeMaM, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh  M3Yy4Y€HUs  y4yeOHOro  Marepuajia C  y4eTOM
MEKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH OOpa30oBaTEIbHOTO
poliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYarommXCs.

B mporpamme no 6MOI0THMH TakKe YYUTHIBAIOTCA TpeOOBaHUS K TJIAHUPYEMbBIM
JUYHOCTHBIM, METAIlpPEAMETHBIM M MPEJAMETHBIM pe3yjbTaTaM OO0ydeHUs B
dbopmHpoBaHUU OCHOBHBIX BHJIOB y4e0HO-TI03HABATEIHHOM
NeSATeIbHOCTH/YYEOHBIX JIEUCTBUM OOYYaIOIUXCS MO0 OCBOCHUIO COJEpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme no 6uonorun (10—11-e kmaccel, 0a30BBI ypOBEHB) peaan30BaH
MPUHIUI NPEEMCTBEHHOCTH B HM3yYEHHMHM OHWOJIOTHH, Onarojaps 4yeMy B Hel
IPOCMATPUBAETCA HANPABICHHOCTh HA pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
(opMUPOBaHHEM  €CTECTBEHHO-HAYYHOI'O  MHMPOBO33PEHMS,  I[EHHOCTHBIX
OpUEHTAalU{ JIMYHOCTH, 3SKOJOTHMYECKOrO0 MBIIUICHHS, IPEACTABICHUA O
3I0pOBOM 00pa3e >KU3HM U O€peKHbIM OTHOIIEHHEM K OKpY’Karolen
npupogHoit cpene. llosromy Hapsiy ¢ H3ydeHHEM OOLIEOMOIOTMUECKUX
TEOpHUHA, a TaKKe 3HAaHUU O CTPOEHUM JKHMBBIX CHCTEM pa3HOrO paHra M
CYLIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOILECCOB B IMporpamme Io
OMOJIOTUM  YAEJIIEHO BHHMMAaHHUE UCIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUU B
MOBCEHEBHON >KM3HM JUIsl PEIICHHUs NPUKIAJAHBIX 3aJad, B TOM YHUCIE:
NpOQUIAKTUKA  HACIHEJACTBEHHBIX  3a00JIEBaHUI  YENOBEKa,  MEJHUKO-
Tr€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKU
L[EJIECOO0PA3HOT0 TMOBEICHUS B OKPY’KAIOIIEW NPUPOAHOM cpene, aHaiu3a
BJIMSIHUSL XO35MCTBEHHOM AESATENBHOCTH YEJIOBEKA HA COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHE BHHMAaHMS K  IPUKIAIHON
HampaBleHHOCTH  ydyeOHoro  mpeamera  «buojorus»  MpOAMKTOBAHO
HEOOXOAMMOCTBIO 00€CTIeUeHHs YCIOBHUM ISl PELICHUs] OJJHOW U3 aKTyaJbHBIX
3aJa4 IIKOJIBHOTO OMOJIOrMYecKOro oOpa3oBaHMs, KOTOpas Mpearojaraer
(dopMupoBaHre y 00y4arommxcs CHOCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHUpA.

buonorust Ha ypoBHE cpeHero o01ero oopa3oBaHus 3aHUMAaeT BaKHOE MECTO.
Ona obGecrieunBaeT OpMUPOBAHKE Y 00YUAIOIINXCS TIPEACTABICHUNM O HAYYHOM
KapTHHE MHpa, pacHupseTr W o0000ImaeT 3HAHUS O JKUBOW MPUPOJIE, €€



OTJIMYUTETHHBIX MPU3HAKAX — YPOBHEBOI OpraHU3allMU U HBOJIIOLMH, CO3AET
YCIIOBUSL  JAJsi: TIO3HAHMSI 3aKOHOB JKMBOW  MPUPOJIBI, (HOPMUPOBAHUSA
(YHKIIMOHAJIBPHOW TPaMOTHOCTH, HABBIKOB 37J0POBOrO0 M 0€30MacHOro obpasa
KU3HU, HKOJOTMYECKOTO MBIIUICHUS,, HEHHOCTHOTO OTHOIICHHS K >KUBOH
IPUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHne OHONOTHS UMEET TaKXKe JUIS PEUICHHUS BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Jad CpeaHero obmero o0pa3oBaHUs, COIMAIM3ALNU
oOyuatomuxcsi.  M3ydenue  Ouonoruu  oOecrieyMBaeT  YCIOBUS A
(dbopMHUPOBaHUS HHTEIJICKTYTBHBIX, KOMMYHUKAIIMOHHBIX ¥ HHGOPMAITHOHHBIX
HAaBBIKOB, 3CTETHUECKON KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIUN OMOTOTHISCKUX
3HAHUM C TPEACTaBICHUSMH W3 JAPYTHX yYEeOHBIX TMPEAMETOB, B
JacTHOCTH (pu3uku, Xumuu U Teorpaduu. Has3BaHHBIE TIONOXKEHUS O
npelHa3HAaYeHUH y4yeOHoro mnpenMera «buonorus» cocTaBWIM OCHOBY IS
OTpeJeeHUs] MOAX0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €r0 COJEp KaHMS,
MIPEICTABJICHHOTO B MPOTpaMMe o OUOJIOTHH.

Ot16op conepxanus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYUIECTBJIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs: JOJDKHBI OCBOMTH 3HAHUSI M YMEHUS, 3HAUUMBIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEACIAIONIUE aJCKBATHOE TMOBEJACHUE
YeJIoBeKa B OKPY Karolel MpUpOAHON cpelie, BOCTpeOOBaHHbBIE B TOBCEIHEBHOM
KU3HU U MPAKTUYECKON JearesbHOoCTH. Oco00oe MeCcTo B 3TOU CUCTEME 3HAHUMU
3aHUMAIOT  DJIEMEHTBl  COAEp>KaHUs, KOTOPbIE CIyKaT OCHOBOW  JUIs
dbopMHUpOBaHUS TPEACTaBICHUA O COBPEMEHHOM E€CTECTBEHHO-HAyYHOMN
KapTUHE MHUpPA U IIEHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3aluy OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpX aHUs y4eOHOro Marepuaiga B Iporpamme 1o
OMOJIOTUM OCYIIECTBIEHO C Y4YE€TOM MPUOPUTETHOTO 3HAYECHHS 3HAHU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIbI, O €€ YPOBHEBON OpraHU3ALMH
M SBOJIOUMHA. B COOTBETCTBUM € 3THUM B CTPYKType Yy4eOHOTO MpeameTa
«buosorusy BbIIENEHBI CIEIYIOUIUME COAECpKATEIbHbIE JIMHUN: «brosorus kak
Hayka. MeTopl HayqHOro no3HaHus», «KieTka kak Ouonornyeckas cucTeMa,
«Opranu3m kak Ouonoruueckas cuctema», «CucreMa u MHOrooopasue
OpraHUYEeCKOT0 MUpa», «OBOJIOLUUA JKUBOW HPUPOABD), «IKOCUCTEMBI H
MIPUCYIIIUE UM 3aKOHOMEPHOCTI.

Lens wu3ydenuss ywyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYaIOIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3allMd >KUBBIX CHCTEM pa3HOr0 paHra W NPUOOPETEeHHE YMEHH
UCIIOJIb30BaTh 3TU 3HAHUA JJI1 TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOU NPUPOJIbI U PELICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.



JlocTmxkeHne Lenu u3ydeHusi yuyeOHoro mpeamera «buomorus» Ha 06a30BOM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

e OCBOCHHE OOYYAlONIUMHUCS CHUCTEMbl 3HAHHMH O OHOJIOTHYECKHUX
TEOPHSIX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMpaBHiIax,
CIy)KallliX OCHOBOH JIi  (OpMUpOBaHHUS  MPEACTABICHUH O
CCTECTBEHHO-HAYYHOW KapTHHE MHpPa, O METOJIaX HAYYHOTO IMO3HAHMUS,
CTPOEHUH, MHOTO0Opa3vu M OCOOCHHOCTSX >XUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHW3AIlM{, BBITAOMINXCS OTKPBITHSIX W COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

o (GopMHUpOBaHHE y 00YUYAIOIINXCS TTO3HABATEIHHBIX, HHTEIUICKTYaTbHBIX
U TBOPYECKUX CIIOCOOHOCTEH B MpOIECCe aHaau3a JaHHBIX O IMyTAX
pa3BUTHS B OWOJOTHMH HAyYHBIX B3TJSAI0B, HACH W TOAXOJOB K
W3YYEHHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aIuu;

e CTaHOBJICHHE Yy OOYyYarolIMXcs OOIIeH KynbTypbl, (YHKIIMOHAILHOM
I'PAMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH W OICHMBATH SIBICHUS
OKPY’KarOIIEro MUpa KMBOM MPUPOAbl HA OCHOBAaHUHU 3HAHUM U OIIBITA,
MOJTYYEHHBIX TIPH U3YYCHUN OHUOJIOTHH;

o (opMupoBaHHE y O00YYaIOIIMXCS YMEHHH WILTIOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHUYECKON JICATEILHOCTH YEIIOBEKa,
pa3BUTHU COBPEMEHHBIX MEIUIIMHCKHUX TEXHOJIOTUI u
arpoOMOTEXHOJIOTHA;

e BOCIUTaHUE YOEKICHHOCTH B BO3MOXHOCTH IIO3HAHHS YEIOBEKOM
KUBOW TPUPOIBI, HEOOXOAUMOCTH OCEPEKHOTO OTHOIICHHWS K HEH,
COOIOJIEHUST JTHYECKMX HOPM TIPH TPOBEICHUU OHOJIOTHICCKUX

HCCIICIOBAHUI;

e OCO3HAaHME IICHHOCTH OMOJIOTHYCCKHUX 3HAHUU IS TIOBBIIICHUS YPOBHS
DKOJIOTHUYECKOH KYJIbTYPBHI, JUIS dhopmMupoBaHUS HAay4YHOTO
MHUPOBO33PEHHUS;

o TPUMEHEHUE NPUOOPETCHHBIX 3HAHUW M YMEHHUM B TOBCEIHEBHOU
YKW3HU I OLIEHKH MOCTEACTBUI CBOEH NEATEIBHOCTH MO OTHOIIEHUIO
K OKpy’Karolled cpene, cOOCTBEHHOMY 3/10pPOBbIO, OOOCHOBaHUE U
cobioieHue Mep popUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpa3oBaHusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00513aTEJIbHBIM YUEOHBIM MPEAMETOM, BXOJSAIIMM B
COCTaB MpeaMETHOU 001acTH « ECTECTBEHHO-HAYUYHBIE TTPEAMETHI.

Jlist u3ydeHus: Onosioruy Ha 0a30BOM YpPOBHE CpPEHEro OO0IIero oopa3oBaHUs
otBoauTCs 68 yacoB: B 10-m kiacce — 34 yaca (1 yac B Heaenmo), B 11-M kiacce
— 34 yaca (1 gac B Hegento).



Jlns peanu3anvii IpPOrpaMMbl  UCHOJIB3YIOTCS YYEOHUKH, JOMYLIEHHbIE K
WCTIOJIb30BaHUIO MPU peAIU3alUd UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTENbHBIX MpPOrpaMM HAuyalbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero  obmero  00pa3oBaHUS  OpraHU3AIUSIMHU,  OCYIIECTBISIOUIUMU
00pa3oBaTeIbHYIO JIeITEIBHOCTD, IPUKa3oM MuHImpocsemenus ot 26.06.2025
Ne 495:

o buonorus, 10 kmacce/ [Taceunux B.B., Kamenckuii A.A., Pyomos A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AxmuonepHoe o00IIecTBO
«M13narensctBo "[IpocBemienue;

o buonorus, 11 kmacce/ [Taceunux B.B., Kamenckuii A.A., Pyomos A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AxmuonepHoe o00IIecTBO
«M13narensctBo "[IpocBemienue»;

DOneKTpoHHBIE 00pa30BaTeNIbHbIE PECYpPChl, JOIMYIICHHBbIE K HCIOJIb30BAHUIO
npu  peanusanudd  00pa3oBaTENbHBIMU  OpPraHU3alUiAMH,  HUMEIOIIMMU
roCyJapCTBEHHYIO aKKpEeAUTaIMi0, 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO
o0IIlero, OCHOBHOTO O0OIIEro, cpemHero oOIero o0pa3oBaHUs MPUKA30M
Munnpocsemienus ot 23.07.2025 Ne 551:

o DOnexkTpoHHBIM oOpa3zoBarenbHbll pecypc «JlomamHue 3amaHus.
Cpennee oOmiee oOpazoBanue. buomorus», 10-11 kmacc, AO
«3marensctBo "[IpocBemienue »;

o Tpenaxep «Ob6nako 3HaHui». buonorus. 10 kmacc, OO0 «Du3znkoH
JIaby;

o Tpenaxep «O6mako 3HaHui». buonorusa. 11 xkimacc, OO0 «DPuznkoH
JIaby;

Conep:xkanue y4eOHOIro npeamera

10-i1 k1ace
Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU Haykamu, ¢uiocopuen, STUKOH, ICTETUKON U
npaBoM. Ponb Ouosiornu B (OpMHPOBAHWU COBPEMEHHOW HAYYHON KapTHUHBI
mupa. CucreMa OMOJIOTHYECKUX HaYK.

Meroapl TO3HAHUS KUBOW MPUPOIbI (HaOII0/ICeHUE, SKCIIEPUMEHT, ONMUCAHUE,
U3MepeHne, Kiaccupukanus, MOJCIUPOBAHUE, CTATUCTHUYECKas 00paboTka
JAHHBIX).

JlemoHcTpanuu:



[Toptpetsi: U. HapBuH, I'. Mennens, H.K. Konbuos, k. Yorcon u ®. Kpuk.
Tabmuupl 1 cxeMbl: «MeTobl TO3HAHMS )KUBOU IPUPOIBD.
JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktnueckas padora Ne 1. «Mcmonb3oBaHuEe pa3IMYHBIX METOJIOB IPU
M3YYEHUHN OMOJOTMYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3aLUs.

Xupble cucteMbl (OMOCHUCTEMBI) KaK MpeAMeT u3ydeHus Ouosoruu. Otanyaue
KUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIbI.

CBoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHu3alud OMOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJISIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTr€O1IeHOTHYECKUI), OrnochepHbIil.

JlemoHcTpanuu:

TaGmumpl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «YPOBHU OpraHU3aluU
YKUBOU MPUPOABD.

O6opynoBanue: Mojesb MoJiekyibl JIHK.
Tema 3. XumMmn4yecKuii COCTaB U CTPOCHHE KJIETKH.

XUMHUYECKUN COCTAB KJIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTBI. Boia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMKM BOJBI M MHHEPANIbHBIX BeEIIECTB B KieTke. Ilommepkanue
OCMOTHYECKOT0 OaaHca.

benku. CoctaB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
Hesamenumble W 3aMEHMMbIE AMHHOKUCIOTBL. AMWHOKHUCIOTHBIA COCTAB.
YPoBHU CTPYKTYpbI OEIKOBOIM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOICTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

depmeHThl — OHnosorndeckrue Karanm3zatopbl. CTpoeHue GpepMeHTa: aKTHUBHBIM
IEHTp, cyOcTpatHas crneuuguaaoctb. Kodepmentsl. Butamunbl. Otauyus
(bepMEHTOB OT HEOPTAHWYECKUX KAaTaTU3aTOPOB.



VYrieBonbl: MOHOCaxapuasl (TIIIOK03a, prd03a U Ae30KCHpr003a), TUCaXapuIbl
(caxaposa, JnaKkTo3a) M TMOJUcCaxapuabl (Kpaxmal, TJIUKOTEH, IIEJUII0I03a).
buonornyeckne QpyHKITUN YTIICBOJIOB.

Jlunuasl:  Tpurnuuepuasl,  dochonunuabl, crepouansl.  ['HapoduibHO-
ruipodoOHbIe CcBOMcCTBA. buonormveckue ¢GyHkuuu aunugoB. CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMIMUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxknennoseie kucnorsl: JHK wu PHK. Hykmeotuaer — moHOMEpSI
HyKJIenHOBbIX kucnoT. Ctpoenne u ¢ynkuun JAHK. Ctpoenue u ¢yHKIIUU
PHK. Buast PHK. AT®: ctpoenue u GyHKIUU.

L[I/ITOJIOI‘I/IH — HayKa O KIJICTKC. Knerounas TCOpUA — IIPHUMED B3aI/IMOI[CI‘/’ICTBI/IH
I/I,Zlef/'l u q)aKTOB B HAYYHOM IIO3HAHHUMU. MGTOI[LI HN3YUCHUS KIICTKH.

Krerka xak 1enoctHas >xuBas cucteMa. OOIMe npu3HaKu KISTOK: 3aMKHYTas
HapyxHas MemOpaHa, Mojekyibl JIHK kak renetnueckuii ammapar, cucrema
cuHTe3a Oenka.

Tunel KIETOK: 3yKapuOTHYECKasd U MpokapuoTrudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapHoOTUYeCKOM KieTku. Krerounas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYWSA PACTUTEJBHOM, JKMBOTHOW M
rpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIHMKC, WX
¢byuknuu. [1nazmaruueckas memOpana, ee cBoiictBa U pyukuuu. [{uronnazma u
ee opranouapl. OnHomeMOpaHHble opraHouasl kietku: OIIC, ammapar
lNonbmxu, nu3ocombl. [1oayaBTOHOMHBIE OPraHOU[IBI KIIETKU: MHUTOXOHIPHH,
mractuabl.  [IpoucxokieHne MHUTOXOHAPWUKM MW IUIACTHA. Buasl 1UIacTu.
HememOpanHble OpraHoujbl  KJIETKU: PUOOCOMBI, KIETOYHBIM  IEHTP,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMY OPraHOMAOB KIETKU. BKitoueHus.

SAnpo — perynstopHbiii 1ieHTp KiaeTku. CTpoeHue sijpa: saepHas 000J0YKa,
KapHoIuia3Ma, XpOMaTHH, SAPHIIITKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIETKE.
JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K.M. bap.

Junarpammel: «PacnipenesieHue XuMHUYECKUX BJIEMEHTOB B HEXUBOW ITPUPOJIE,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOWU MIPUPOEL.



Tabmuubr u cxembl: «llepuognyeckas Tabauua XUMHYECKUX DSJIEMEHTOBY,
«CTtpoeHre MOJEKyNbl BOIbI», «buocunres Oenka», «CTpoeHHE MOJIEKYIbI
oenka», «Ctpoenne pepmentay, «Hykinennossie kucinotsl. JJHK», «Ctpoenune
Mosiekysbl  AT®», «CtpoeHue 3yKapuOTHYECKOW KIEeTKn», «CTpoeHue
KUBOTHOW  KieTkn», «CTpoeHMEe pAacTUTENBbHOM KIETKW», «CTpoeHue
IPOKapUOTUYECKON KIEeTKM», «CTpoeHHMe sapa KIETKW», «YTJIEBOABD,
«JInmuas.

O6opynoBaHHe: CBETOBOW MHUKPOCKOI, O0OpyIOBaHHE [UIsi TPOBEICHUS
HaOIIO/IEHUH, U3MEPEHHM, SKCIEPUMEHTOB, MUKPOIIpPENapaThl PacTUTEIbHBIX,
’KHBOTHBIX U OAKTEPHATIBHBIX KIETOK.

JlaGopaTopHble U IpaKTUYeCKUEe padoThbI:

JlaGopatopnass pabora Ne 1. «M3yueHwe KaTaqTuTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JIaGoparopHas padora Ne 2. «M3ydueHue cTpoeHus KJIETOK PaCTEHHUN, KUBOTHBIX
1 0akTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKPOMPENAPATaX U UX OIMHCAHHUEN.

Tema 4. ’KnzHeaessTeJJLHOCTH KIECTKH.

OOMeH BeliecTB, WM MeTa0oIu3M. AccUMMIAIUA (TUIACTUYECKU OOMEH) U
JTUCCUMUJISIUS (SHEPTeTUUECKUI 0OMEH) — JIBe CTOPOHBI €IMHOIO Mpolecca
meTtabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTrUM B MOHUMAaHUU
MeTadosIu3Ma.

Tunbl oOMeHa BeniecTB: aBTOTPOGHBIN U rerepoTpodHsbiil. Pons hepmMeHTOB B
oOMEHE BEIEeCTB U MPEBPAIICHIUHN YHEPTHH B KIIETKE.

®dotocunTe3. CBeroBas u TeMHOBas (ha3wl porocuHTe3a. Peakiuu hoTtocunresa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHUE (OTOCHMHTE3a VIS KM3HM Ha 3emile.
Brnusaue ycnoBuii cpeapl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIMICHUS] €TO
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUM.

XeMOCUHTEe3. XEMOCUHTEe3Upyroume OaKkTepuu. 3HAUYEHHWE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KJeTKe. PacrieruieHne BemiecTB, BBIICICHUE U
AKKyMYJUPOBAaHHE DHEPTUM B KIETKE. OTambl SHEPreTHUYECKOro OOMEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIECHHE, WIIH KJIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. D dekTUBHOCTD
SHEPIreTUICCKOr0 OOMEHa.



Peakuuu wmatpuuHoro cuHTe3a. [‘enernueckas wuHpopmauus wu JHK.
Peanu3zanus reneruueckoil mHpopManuu B KieTke. ['eHeTHuecKkuid KOa U ero
cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancmsauma —
OuocuHre3 Oenka. Ortanbl TpaHcasiuud. KoaupoBanue amMuHOKUCIOT. Pounb
pubocom B OmocuHTe3e Oernka.

Hexnerounsle dhopmbl xku3HM — BUPYCHl. McTopust oTkpeiTusi Bupycos (.M.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEHHOTO IMKJIa BHUPYCOB.
bakrepnodaru. bonesnm pacTeHuil, XMBOTHBIX M YEJOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc ummynonedumnuta yenoseka (BMUY) — Bozoyaurens CITINda.
OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuHTErpasa. [Ipodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUM.

JemoHcTpanuun:
[Toptpetsi: H.K. Konbuos, .. UBanoBckuii, K.A. Tumupsizes.

Tabmuiel u cxembl: «Tumbl nuUTaHuss», «MeTabomu3amy», «MUTOXOHIPHUSY,
«HepreTuyecKkuit ooOMen», «Xioporact», «Potocuntesy, «Ctpoenne JJTHK»,
«Ctpoenne u (yHKIIMOHUpOBaHUE reHa», «CuHTe3 Oenka», «l eHeTHYeCKUi
Koq», «Bupyce», «baktepuodarn», «CTpoeHHe W KU3HEHHBIM IUKI BUpYca
CIINda, 6aktepuodaray, «Permmukarus JJTHK».

O6opynosanue: Mozaenu-anmukauun «Ynapoenne JHK u Tpanckpunuus»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Mojeb cTpykTypsl JJTHK.

Tema 5. PaMHOKeHHe 1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbi 1ukia, WiIM SKU3HEHHBIM IWKI kieTku. MuTepdaza u MuTos.
[Ipoueccel, npoTekaromue B uHTepdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIIL.
JIunmouaHBIM M TalUIOWIHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XPOMATHUJBI.
[{utonornyeckne OCHOBbI Pa3MHOXKEHUS W HWHIWBUAYAJIBbHOTO Pa3BUTHUS
OpPTraHU3MOB.

Henenne knerkm — muto3. Craaumm murtosa. [Ipomecchl, npoucxonsime Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJOTUYECKHI CMBICJI MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@®opmbl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U MmoyioBoe. Buasl Oecrosioro
pPa3MHOXKEHHUS: JIeJIeHHE HaJBOe, IOYKOBAaHHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHUE. HckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €T0 3HAUE€HUE JIJISl CEJIEKIIHH.



ITonmoBoe Pa3MHOXKCEHHC, €I'0 OTIINYUA OT Oecnooro.

Meito3. Craguu wMmeio3a. Ilporeccel, NpoUCXOIsIIME Ha CTaausx Meno3a.
IToBenenne xpomocoM B Mmero3e. KpoccuHrosep. buosiornueckuii CMbICI U
3HauCHUE Meio3a.

["amerorenes — mporecc 0Opa3oBaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [losoBbIe
’Kelle3bl: CEeMCHHUKHN U ANIHUKU. OOpa3oBaHHe U Pa3BUTHE MOJIOBBIX KJIETOK —
raMer (crmepMaTo3oui, SHIEKIeTKa) — CIepMaTOreHe3 U OBOTEHE3.
Oco0eHHOCTH CTpPOCHUS SIUIIEKIECTOK W CHepMaro3ouioB. OIIoA0TBOPEHHUE.
[TapTenorenes.

NunuBunyanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
npo0sieHue, racTpyisiuus, oprasorexes. [loctamOpuonanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: NPsIMOE, HENpsAMoe (JUYMHOYHOE). BrusiHue
CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOKICHHBIC
YPOACTBA.

Poct mn Pa3BUTHUC paCTeHHﬁ. OnTorenes OBCTKOBOI'O PpPACTCHHA: CTPOCHHC
CCMCHH, CTaA PA3BUTH.

JemoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMbI Pa3MHOXKEHHS OPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX paCTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kietounsiil ukimy, «Permmukanus [JHK», «Muto3y,
«Mernosy, «lIpsamoe u HenpsiMoe pa3BuThe», «['aMeToreHes3 y MIIEKOIMUTAIOIINX
U 4esoBeka», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30uasl
MJICKOTTUTAIOMIETO», <« SIMIEKIeTKa MIICKONUTaromeroy, «Kapuokunes B
KJIETKaX KOpElIKa JyKa», MarHUTHas MOJeb-anIuIuKanus «JleneHrue KIeTKny,
mozens JIHK, monens MetadazHOM XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTUYeCKHe padoThI:

JlaGoparopuass pab6ora Ne 3. «HaOmromeHwe MuTO3a B KIETKax KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MHKpOIIpenaparaxy.

Jlabopatopnas paborta Ne 4. «3ydenne cTpoeHuUs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOMpENnapaTaxy».



Tema 6. HaciieacTBEeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

HpeI[MeT M 3aJa49M I'CHCTHUKH. HCTOpI/ISI Pa3BUTHA IT'CHCTHUKMU. Ponb OUTOJIOI'MH 1
3M6pI/IOJIOFI/II/I B CTAHOBJICHHH T'CHCTHKH. BKJIaI[ pOCCHﬁCKHX )41 Sap}I6e}KHI>IX
YUYCHBIX B PA3BUTHC TI'CHCTUKHU. MGTOI[BI I'CHCTHUKH (I‘H6pHI[OJ'IOFI’I‘ICCKHﬁ,
HI/ITOFGHGTI/I‘IGCKI/If/'I, MOHCK}’H}IPHO-FCHCTH‘IGCKHﬁ). OCHOBHBIC TEHETHUYECKHE
noHsTHs. I'eHeTuueckas CUMBOJIMKA, UCIIOJIb3YyEMasa B CXEMaAX CKpCHlHBaHHﬁ.

3aKOHOMEPHOCTH HacjeJ0BaHUs MPU3HAKOB, ycTaHoBjieHHbIe ['. Menpaenem.
MonorubpumHoe CKpelmmBaHue. 3aKOH €IMHOO0Opa3us THUOPHIOB TEPBOTO
nokosienus. IlpaBuino poMuUHUpOBaHUS. 3aKOH paCHICIUICHHUS] MPU3HAKOB.
['unioresa ynctorel ramet. [lonHOE M HENOJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe ckpelmmBaHue. 3aKOH HE3aBUCUMOI'O HACIEJOBAaHUS MPU3HAKOB.
[luToreHeTHueCKME OCHOBBI JUTHMOPUAHOIO CKPEIIUMBAHUS. AHAIU3UPYIOIIEe
CKpeluyBaHue.  Vcronb30oBaHME — AHAMM3HPYIOIIETO  CKPELIMBAaHUA U
OTpe/ieNIeHUs] TEHOTHIIA 0COOU.

CI.[GHJICHHOG HaCJICAOBAHHUC ITPHU3HAKOB. Pa6ora T. MopraHa 10 CHOCIINICHHOMY
HaCJICAOBAHUIO TI'CHOB. HapymeHI/Ie COCIUICHHUA TCHOB B  PC3YILTATC
KpPOCCHHIOBEpA.

XpOMOCOMHEl}I TCOPHA HACJIICACTBCHHOCTH. ['eneTnyeckue KapThl.

I'eneTtnka mnoina. XpOMOCOMHOG OIIpCACICHUC IIO0JIA. AYTOCOMBI U IIOJIOBBLIC
XPOMOCOMEI. I'omorameTHneie u IeTCpOraMCcTHbIC OpPraHU3MBI. HaCJ'Ie,Z[OBaHI/Ie
IMIPHU3HAKOB, CHCIVICHHBIX C ITIOJIOM.

N3meHunBoCTh. BHUBI M3MEHUMBOCTH: HEHACIIECICTBEHHAS W HACJIEACTBEHHAS.
Pomb cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU. XapAKTEPHUCTHKA
MOAU(PUKALMOHHON HW3MEHYMBOCTH. BapuanmoHHBIA ps W BapUalMOHHAs
kpuBasg. Hopma peakuum npusHaka. KoymuecTBEeHHbIE W KadyeCTBEHHBIE
MPU3HAKU U UX HOpMa peakinu. CBOMCTBa MOAU(PUKALMOHHON N3MEHYHMBOCTH.

HacnenactBennasi, wiM TeHOTUNHMYECKas, W3MEHYMBOCTh. KomOuHaTthBHas
M3MEHYMBOCTh. Meilo3 M MOJIOBOM Tmpolecc — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTU. MyTalMoHHass HW3MEHUYUBOCTh. Kilaccudukaius MyTaiuii:
TEHHBIE, XPOMOCOMHBIE, T€HOMHbIE. Yacrora ¥ NOpPUYUHBI MYTalUi.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMUECKHX pSIOB B HACJI€ICTBEHHON
n3MeHunBoctr H.M. BaBunosga.

BHCH}leHaH HaCJICACTBECHHOCTh U U3MCHUYHNBOCTD.



'enetuka uyenoBeka. Kapumotun uenmoBeka. OCHOBHBIE METOABI TEHETHKU
YEJI0BEKA: reHEeaJIOTMYECKUH, OJIM3HEIOBEIN, LIMTOr€HETUYECKUH,
OMOXMMHUUYECKUN, MOJEKyJIsIpHO-reHeTudecKkuil. CoBpeMEHHOE OTpeesieHne
TeHOTHUIA: TOJJHOTEHOMHOE CEKBEHUPOBAaHKE, T€HOTUITMPOBAHKE, B TOM YHCIIE C
nomomibto [1P-ananu3za. HacnenctBeHHble 3a0osieBaHMs 4YEIOBEKAa: I'E€HHbIE
00s1€3HU, OOJIE3HU C HACJEICTBEHHOM MPenpacnoI0KEHHOCThIO, XPOMOCOMHBIE
0one3nu. ComaTnueckue M TreHepaTuBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHLIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKY, IPOPUIAKTUKY U JICUEHUS
reHeTUYeCKuX Oosie3Her. MeauKo-reHeTHUeCKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE
MEJMLIMHCKON TE€HETUKH B MPEAOTBPAIECHUUM U JIEYCHUM TIE€HETHYECKHUX
3a00JIeBaHUI YETIOBEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennenb, T. Mopran, I'. ne ®@pusz, C.C. YerBepuxkon, H.B.
Tumodees-Pecosckuii, H.I1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €r0 HUTOT€HETUYECKAs
OCHOBa», «3aKOH pAacIlIEIUIEHUs M €ro IUTOr€HEeTHYeCcKas OCHOBa», «3aKOH
YUCTOTHI ramer», «JurubpunHoe ckpemmBaHuey, «Llutosornyeckne OCHOBBI
IUTUOpUIHOTO CKpemuBaHusy, «Meio3», «B3aumonelcTBue amiesbHbIX
I€HOBY, «I eHeTHYeCcKne KapThl paCTEHUM, )KMBOTHBIX M YEJIOBEKay», «I'eHeTnka
nojla», «3aKOHOMEPHOCTH  HACJIENOBaHUSA, CUEIUIEHHOTO C  IOJIOM»,
«KapuoTumnel  yenoBeka M KUBOTHBIX», «Buagsl  U3MEHUMBOCTHY,
«MoaudukanmonHas u3MeHUYMBOCTH», «HacnenoBanue pesyc-daxTopay,
«I"eHetuka rpymnmn KpoBu», « MyTallmoOHHasi K3BMEHYUBOCTH.

O6opynoBanue: Mojenu-aniuiMkauuu «MOHOTHOpUIHOE  CKpELIMBAaHUEY,
«Henonnoe nomuHupoBanue», «JurnOpuaHoe ckpeumBanuey», «llepexpect
XpOMOCOM», MHUKPOCKOIl M MHKporpenapaT «Jpo3zodpuna» (Hopma, MyTaluuu
(OopMBI KPBUILEB M OKPACKH TeJla), repoapuid «I'opox mOoCEeBHOM».

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

JlaGopatopHass padora No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIapaTax».

Jlabopatopuast pabora Ne 6. «/3ydenne MoaupUKAIIMOHHOW W3MEHYMBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBONY.

JlabopatopHass pabora Ne 7. «AHanu3 MyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIu3 pOJOCIOBHBIX YEIOBEKAY.



Tema 7. Ceniexkuust opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa M TpoOLECC. 3apOXKICHHUE CEIEKIMH U JIOMECTHKALHS.
VYyenne H.M. BaBunoBa o0 ueHTpax MPOUCXOXKIECHHUS U MHOTroo0Opas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
II0PO/J1a, IITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMH. MaccoBbld U MHAUBUAYAIbHBI OTOOPHI B
CEJIEKUMU PACTEHHH W KUBOTHBIX. OLIEHKa 3KCTepbepa. BIu3KopoACTBEHHOE
ckpeuuBanue — MHOpuUaWHr. Yucrtas nuHUsA. CKpelMBAaHHE YUCTBHIX JUHUM.
I'erepo3suc, ninu rubpuanas cuna. HeponctBeHHOe ckpelBaHue — ayTOPHUINHT.
OtnanenHass rulOpuau3anuss U ee ycnexu. VCKycCTBEHHBIH MyTareHes u
[OJIyYCHHUE MOJUIUIONIOB. JlOCTMKEHUS CEIEKUWH PACTEHUM, >KMBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonoruss kak oTpaciap NPOU3BOACTBA. ['€HHasT WHXXEHEpHUsA. OTallbl
co3ganusi pexkomOunantHod JIHK wm TpaHcrenHeix opranuszmoB. Kierounas
nHxeHepus. Kiietounble  KyabTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKECHHUE
pactrenuid. KioHMpoOBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTHYECKHE U 3Thyeckue npodiembl. MO — reHeTudecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:
[Toptpetsi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. 11BaHOB.

Tabmumel m cxeMbl: KapTa «LleHTpbl TPOUCXOXKICHHS W MHOT000pa3us
KYJbTYPHBIX  pacTeHuid», «llopoasl gomMamiHMX JKUMBOTHBIX», «Copta
KYJIbTYPHBIX pacTeHui», «OTmasieHHas rubpuausanus», «PaboThl akaaeMHuKa
M.®. UBanoBay, «llomumnongus», «O0BEKTEI OMOTEXHOJIOTUNY, «KeTouHble
KyJbTypbl M KJIOHUpOBaHUE», «KOHCTpyupoBaHue U TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJISDKU TUIOJOB M KOPHETUIOAOB AUKUX (HOPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThi:

Okckypcusi «OCHOBHBIE METOIBI W JIOCTHXKEHHMSI CEJEKIHUH PACTEHHA H
KUBOTHBIX  (HAa  CEJEKUMOHHYI  CTaHIUIO, IUIEMEHHyl  (depmy,
COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE XO3SAHCTBO, J1IaOOpPaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».



11-i1 kiace
Tema 1. DBOJIOLNOHHAA OMOJIOTHAL.

IIpeanocbUIKM  BO3HUKHOBEHMS 3BOJIIOLMOHHOW TEOPHUH. OBOIIOLUOHHAS
TEOpHs U €€ MeCTo B OMosioruu. BrusiHue SBOMIOIMOHHON TEOPUHU HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa  3BoJONMM.  [laneoHToNOrMYECKHE:  MOCIEI0BATEILHOCTD
NOSIBJICHUSI BUJOB B TAJICOHTOJIOIMYECKON JIETOMUCH, MEePEeXOo/Hble (OPMBI.
buoreorpaduueckue: cxoactBo u paznuuue dayH U GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA W paziuyusi SMOPHUOHOB pAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
PYJIMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKMX MYTEH y BCEX
OpPraHHU3MOB.

OomonuonHas teopuss Y. JlapBuna. Ilpeanochliku  BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKYIME CHIIBI 3BOJIOLMHA BUIOB 1O JlapBHHY (M30BITOYHOE
pPa3MHOXKEHUE npu OrpaHUYEHHOCTU pecypcoB, HeonpeeIeHHas
M3MEHYMBOCTb, O0OpH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOP).

Cuntetnyeckas Teopus 3Bostonun (CTD) 1 ee OCHOBHBIE MOJOKEHHUS.
MuxkposBosonus. [Tonynsiuys kak eIMHUIA BUIa U SBOJIIOIUH.

JBrxymue cuibl ((pakTopbl) 3BONIONMU BUAOB B NIpHpoae. MyTalMOHHBIN
MpolecC 1 KOMOMHATUBHAS M3MEHUYMBOCTh. [lOMyNsiiiMOHHBIE BOJIHBI U Apeid
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBennbiit  orbop — HampaBistomuid ¢dakTop dBoJonMH.  DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHM3MOB Kak pe3ysbTar 3Bodtouud. IIpumepsl
MPUCIIOCOOJIEHHH Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANITALIUY.

Bun wu  BugooOpazoBanme. Kpurepunm  Buma.  OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

Makposposnorusa.  Dopmbl  dBoMOIMM:  (UIIeTUYECKas, JHUBEPreHTHas,
KOHBEPTeHTHas1, mapauiesbHas. HeoOpaTtuMoCTh 3BOTIOLINH.



[IpoucxoxaeHue OT HecHeUaaIu3UpoOBaHHBIX MpenkoB. IIporpeccupyromas
crienrayIu3anys. ATanTUBHAS padaIiys.

JleMoHCcTpanum:

[Toprpetsr: K. Jlunneit, XK.b. Jlamapk, Y. dapsun, B.O. Kosanesckuii, K.M.
bap, 0. I'ekkenb, @. Mroep, A.H. CeBepuos.

TaOmumpsl u cxeMmsl: «Pa3BuTue OopraHM4ECKOro Mupa Ha 3emie», «3apobllu
NO3BOHOYHBIX  JKUBOTHBIX», «Apxeontepukc», «Dopmbel OOpsOBI  3a
cyliecTBoBaHue», «EcrecTBeHHBIM  0TOOpP», «MHOroobpasue copToB
pacTeHuin», «MHoroo0Opa3ue opozA KUBOTHBIX», «ITommymsiuny,
«MyTanMoHHas U3MEHYUBOCTBY, «ApomMopdo3bl», «Mnnoanantanumn», «O0mas
nereHepauus, «Brwkymme cuiel 3Boiouum», «Kapra-cxema wmapmpyra
IIyTELIECTBUA 4. [apBuHay, «bopbba 3a CYILLIECTBOBAHUEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «l'eorpaduueckoe BHIO0Opa3zOBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUE.

O60pYIIOBaHI/I€2 KOJUICKOUA HACCKOMBIX C pPa3JIMYHbBIMH THUIIAMH OKpPaACKH,
Ha6op IIJI0A0B U CCMSH, KOJIJICKIIUA ((HpI/IMepBI 3allIUTHBIX HpHCHOCO6HGHI/Iﬁ y
ZKKHNBOTHBIX», MOACIIb «OCHOBHBIC HaIIpaBJICHUA 3BOJIIOITUN), o0BbeMHas MOJICJIb
«CTpOCHI/IC T'OJIOBHOT'O MO3ra ITI03BOHOYHBIX).

buoreorpaduueckass kapta wmupa, Kowiekuus «DOpMBI  COXPaHHOCTHU
MCKOMIAeMBbIX KMBOTHBIX M pacTeHUW», Mojenb-ammiukanus «llepexpect
XpoOMOCOMY», BIaxHbIe Tpenapatel «PasButne Hacexkomoroy», «Pa3Butue
JATYIIKWY, MUKponpenapat «J{po3odunay (Hopma, mytanuu GopMbl KPbUIbEB U
OKpAacku Teja).

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopatopnass padota Ne 1. «CpaBHeHHE BHUJIOB MO MOP(DOIOTHUUECKOMY
KPUTEPHUION.

Jlabopatophnas padora Ne 2. «Onucanue nNpucrnocoO0IeHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHbIE TPEACTABICHUA O 3apOXKACHUM JKU3HUA. HaydHble rUmoressl
BO3HUKHOBEHUS JKM3HM Ha 3emuie: aOMOreHe3 W MaHclepMus. XuUMUYecKas
HBOJIIOLIMSA. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHUYECKHX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HavanbHbie
sTanbel Ouonorundeckoi spomouuu. ['mnoresa PHK-mupa. PopmupoBanue



MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie KIeTKH U ux
sBoIOIMA. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paMm u nepuogam. Karapxeil. Apxeilckas u
nmpotepo3oiickas »pbl. Ilaneo3olickas 3pa W ee TEepUOAbl: KEMOPHICKUM,
OPJIOBUKCKUM, CHITYPUUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30KcKast 3pa U €€ MEPUOJIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3o0lickas »pa ® €€ IIepUoJibl:  IaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepucTuKa KiuMaTa M TEO0JOTMYEeCKUX NpoueccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLMU PACTUTEIBHOTO U >KMBOTHOrO Mupa. ApoMop(o3bl y pacTeHUN H
KUBOTHBIX. [losiBIeHnE, pacuBET U BBIMUPAHHUE IPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckKOro MHpa Kak OTPaKE€HHE HBOJMIOLUH. (OCHOBHBIE
CUCTEMATHYECKHE IPYIIBI OPraHU3MOB.

OBoIoNMs 4YeaoBeKa. AHTPOIIOJOTHS KakK Hayka. PazButue mpencraBieHun o
MIPOUCXOKJICHUH YeJoBeKa. Meroabl M3yuyeHusi aHTponoreHeza. CXoacTBa u
pa3Iuyus 4eJI0BEKa U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YETIOBEKA.

JBrxymue cuibl (paktopsl) anTpornioreHeza. HacnencrBeHHass MU3MEHYUBOCTh
U eCTeCTBEHHbIH 0TOOp. OOIIEeCTBEHHBIA 00pa3 *KU3HU, U3TOTOBJICHUE OPYAH
Tpy/ia, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaUU U BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPANOMUTEKH, UenoBek
yMmenbi, Yenoeek mnpamoxomsamui, YenoBek HeaHaepTanbCkuil, Yenosek
pazymHblil. Haxoku MCKOMaeMbIX OCTAaTKOB, BpeMsl CYILIECTBOBAHHUSA, 00JIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIME PAChl: €BPONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTpaIOUIHAS (3KBaToOpUaIbHAsA), MOHTOJIOUTHAs (a3maTcko-
aMmepukaHckas). UepTbl NMPUCTIOCOOJIECHHOCTH MPEICTABUTENICH YeTOBEUECKUX
pac K YCIOBHSIM CyHIECTBOBaHUA. EQWHCTBO uenoBeueckux pac. Kpurtuka
pacuzma.

JdeMoHcTpanuu:

[Toptpers: ®@. Penu, JI. Ilactep, A.M. Omapun, C. Muwuiep, I'. FOpu, Y.
JlapBuH.



Tabmunel u cxembl: «Bo3nukHoBenue COJIHEUHOM CcHCTEMBI», «Pa3Burtue
Opranmyeckoro wwupa», «PacturenbHas knerka», <«OKuWBOTHas KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOTro MUPay,
«CpaBHEeHUE aHATOMHYECKHUX YEPT CTPOEHHUS YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMaJCOHTOJOTMYECKUX HAXOJOK IPEIKOB
COBPEMEHHOT0 4YeJIOBEKay, «/lpeBHelmme oan», «JIpeBaue moan», «llepBoie
COBPEMEHHBIEC JIFOAN», «HeII0BEYECKUE Pach».

ObopynoBanue: MYJISKH «IIpoucxoxaenue YEJIOBEKa» (OrocThI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEAHAEepTaabla, KPOMaHbOHIIA), CICHKH WU
M300paKeHHsI KAMEHHBIX OpYAUN MEPBOOBITHOTO YEIOBEKa (KAMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TeOXpOHOJOTHYECKass Taliuma, KoJeKmus «DopMbl
COXPAHHOCTH UCKOIAEMBIX )KMBOTHBIX U PACTCHUID.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «J3ydeHHne HCKOMAaeMblX OCTAaTKOB PAaCTEHUU M
YKUBOTHBIX B KOJIJICKLIUAX).

OKcKkypcusi «DBOJIIOLUS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKOJI0TrUs Kak HayKa. 33,[[3‘11/1 U pa3aciibl 3KOJIOT'MH. MeTo bl PKOJOTHYECKUX
HUCCIEIOBAHUNA. DKOJOTHYECKOE MHPOBO33PCHUC COBPCMCHHOI'O YCJIOBCKA.

Cpenbl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3JAYIIHAs, IMOYBEHHas,
BHYTPUOPTraHU3MEHHAS.

Oxkonornueckue  dakropel. Kiaccudukanus dKOJIOTHUECKUX — (PAaKTOPOB:
abuoTuyeckre, OMOTUYECKUE W aHTPONOreHHBbIC. J[eMCTBHE HSKOJOTUYECKUX
(aKkTOpOB Ha OPTAHU3MBI.

AbGuoTtnueckue (HaKTopbl: CBET, TEMIEPATypa, BIAKHOCTh. POTONEPUOAU3M.
[IpucnocobneHusi OpraHu3MoOB K JEUCTBUIO aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMBL.

buotnueckue daxropbl. Buasl 6noTnuecknx B3auMOACHCTBUN: KOHKYPEHITUSA,
XUITHAYECTBO, CUMOMO03 U ero Gopmel. [Tapasutusm, koomnepaius, MyTyalu3M,
KOMMEHCAIIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAIIU3M.
3HaueHne OMOTHMYECKUX B3aWMOJICHCTBUN [IJISl CYIIECTBOBAHMSI OPTaHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.



DKOJIOTHYECKUE  XApAKTEPUCTUKH  nomyssiquu. OCHOBHBIE — ITOKa3aTeld
MONYJISINUU: YUCIECHHOCTD, INIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[uHaMuKa YuCI€HHOCTH MOIYJISIUU U €€ PEryJIIALus.

JlemoHcTpanuu:
[Toptpetsi: A. I'ymGonbar, K.®. Pynbe, O. I'ekkensb.

Tabmuubr 1 cxembl: kapta «lIpuponnbie 30HBI 3emiu», «Cpelbl OOUTAHMS
opranusMoBy», «®otonepuoausm», «llomynsuun», «3aKOHOMEPHOCTHU pPOCTa
YHCIEHHOCTHU NOMyJSInK nHQy30pun-TyPenbkm», «[lumensie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnasi pabora Ne 3. «Mopdonornyeckue 0cOOEHHOCTH PAaCTCHUN W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBera Ha pPOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padbora Ne 2. «IlojacyeT MIOTHOCTH MOMYJAIMN pa3HBIX BUIOB
pacTeHum».

Tema 4. Coo01ecTBa M DKOJOTrHYeCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OwuoueHo3. CTpyKTypsl OHOLIEHO3a: BHUAOBas,
IPOCTPAHCTBEHHAs, Tpoduyeckas (muieBas). Bunubl-momuHaHThl. CBS3U B
OuoIeHO3E.

Oxosiornyeckue cucteMmbl (dkocuctembl). [loHsTne 00 »sKocucTeMe
ouoreorieHo3e. DYHKIMOHAJIBHBICE KOMIIOHEHTHI JKOCHUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeHIeCTB M TMOTOK DJHEPrud B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU AKOCUCTEMBI. [IulieBbIe 11enu 1
cetd. OCHOBHbIE TIOKa3aTelIM JKOCUCTEMBbI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaMUJIbl: MPOAYKIIMU, YUCIEHHOCTU, OuomMacchl. CBOMCTBA
AKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIsius, pa3zBuTre. CyKueccus.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCHUCTEMA XBOMHOTO WIIH
IMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE DKOCHUCTEMBI. ATpO3KOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X03s1ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak (¢dakTop yCTOWYMBOCTH OdKocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.



VYuenne B.W. Bepnaackoro o Omocdepe. I'panunipl, coctaB u CTpykTypa
ouocdeprl. XKuBoe BemecTBo u ero QpyHkiuu. OcobeHHOCTH OMOChEephl Kak
r7100aBHOM 3KOCUCTEMBI. JI[MHAMHUYECKOe paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB W OMOT€OXUMHUYECKHE LHUKIBI 3JIEMEHTOB (yriepona,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBo B Omocdepe 3emian. AHTPONOTEHHBIE U3MEHEHHsI B Omocdepe.
['mobGanpHBIE YKOIOTUIECKUE TIPOOIIEMBI.

CocyiecTBoBaHue MpuUpobl U yenaoBedecTBa. CoxpaHeHue OHopazHooOpasus
KaK OCHOBa ycToWuuBocTU Oumocdepsl. OCHOBA PaIMOHAIBHOTO YIPABICHUS
MPUPOJHBIMH pECypcaMd W HUX UcHoJib3oBaHue. JlocThkeHus OUONOTUU U
OXpaHa MPUPOJIbI.

JdeMmoHcTpanuu:
IToptpetsr: A. Ix. Tencnu, B.H. Cykaues, B.W. Bepnancknii.

Tabmuupr n cxemsl: «llumeBble nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpupoaubie coobmiectBa», «llenn nutanus», «IKojoruyeckas MUPAMUIA,
«buochepa u  demoBek», «IKOCHUCTEMA NIMPOKOJIHMCTBEHHOIO  JIECay,
«JKocUCTEMAa XBOMHOrO Jieca», «bHOLIEHO3 BomoeMa», «ATpPOLIEHO3Y,
«IIpumMepHBIE aHTPOINIOTEHHBIE BO3JACUCTBUS HA NPHUPOAY», «BaxkHeiiune
VUCTOYHUKH 3arpsi3HEHUs BO31yXa W TPYHTOBBIX Boa», «[louBa — BakHei1as
coctaBsitoas  Ouocdepnr», «DakTopbl nerpagandd mouBy», «llapHUKOBBIM
abdext», «DakTophl PaaMOAKTUBHOTO 3arpssHeHusi Ouochepw», «OO6mas
CTpyKTypa Ouochepr», «PacnpocTpanenue xu3Hu B omochepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
IpUPOJIE».

O6opynoBanue: Monenb-anmInKanus «Tunuaneie OWOIICHO3BD», TepOapuit
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorneHos3y», «Bpenutenn
BOKHEUIITNX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUICKIIHH
pPacTeHHl U KMBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIam
omHoro Buma, Kpacnas xkuura Poccuiickoit ®enepannu, u300pakKeHUS
OXPAHSIEMBIX BUJOB PACTCHUN U )KUBOTHBIX.

IlnannpyemMblie pe3yjibTaThl OCBOCHUS NMPeAMeTa



Cornmacho ®I'OC COO ycraHaBiauBarOTCs TpeOOBaHMS K pe3ylibTaTaM
OCBOCHMS OO0YYalOIMMUCS TPOrpaMM cpenHero oOmero oOpa3oBaHMUS:
JMYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE Pe3yJIbTarTbl

B crpykType NMYHOCTHBIX peE3yJIbTATOB OCBOCHUS mpeamera «buomorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHME  OOyYaroIIMMUCS
POCCHICKOM TPa)XJaHCKOW HWAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIbHOCTH ¥ CaMOOTIPEICIICHUIO, HAJTUYHEe MOTHUBAIIMU K OOYYCHHIO
OuoJoTHH, IIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTNIYHOCTH HA
OCHOBE KIJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TpPaAUIUN pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CIHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJACTBOBAaTbCSI B CBOCU  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TMPUCYIIUMHU CHUCTEME OHOJOTHYECKOTOo OOpa30BaHHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUA Mpeamera «buosiorus» IOCTUTarTCs B
€MHCTBE Y4YeOHON M BOCHUTATEIBHON MESATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA  POCCUMCKHMHM  COLHUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMU, IPUHATHIMUA B OOIIIECTBE MPABHIIAMH H
HOpMaM{  TIOBEJGHHUS M  CIIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHSI, PA3BUTHSI BHYTPEHHEW MO3UIIUM JIMYHOCTH,
MaTPUOTHU3Ma, YBAXXCHUS K 3aKOHY W MPaBOMOPSJKY, YEJIOBEKY Tpylda |
CTapIieMy IIOKOJICHHIO, B3aUMHOIO YBaKCHHS, OCpPEKHOIO OTHOIICHHUS K
KYJbTYPHOMY HACJICAUI0 W TPAAULIHMAM MHOTOHAIMOHAJIBHOTO Hapozda
Poccuiickon denepannu, Npupoae U OKPYKaAKOIIEH Cpelie.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS yU4eOHOTo npeaMera «buosiorusy» JOMKHBI
OTpaXXaTh TOTOBHOCTh W CIIOCOOHOCTh OOYYalOImMMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH IO3MIMEH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHMCHTAIIMM, TO3UTUBHBIX BHYTPCHHUX YOEKICHHH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HCHHOTO
OITBITA W OIIBITA ACATEILHOCTH B IIPOLIECCE peaM3allii OCHOBHBIX HAIIPABJICHUMN
BOCIIUTATEJILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

o ChHOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIUM OOYYaIOIIETOCs  Kak
aKTHBHOT'O U OTBETCTBEHHOI'O YjieHAa POCCHUHCKOr0 OOIIECTRa;

e OCO3HAHHWE CBOMX KOHCTUTYIITMOHHBIX MPAB U 00SI3aHHOCTEH, YBaAXKCHUE
3aKOHA U IPaBOIIOPSIKA,



e TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATETHLHOCTH TMPHU CO3MAaHUU
y4eOHBIX TPOEKTOB, PEIICHWH YYEeOHBIX W ITO3HABATEIBHBIX 3aJad,
BBITIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH OMNPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBSCHATH €¢;

e YMCHHEC YyYHTBIBATH B  CBOMX  JICHCTBHSX  HEOOXOJMMOCTH
KOHCTPYKTUBHOTO B3aUMOJICHCTBHS JIFOACH C pa3HBIMH yOCIKICHUSIMH,
KYJIbTYPHBIMH IICHHOCTSIMH M COITMATIBLHBIM IOJIOKCHHUEM;

e TOTOBHOCTh K COTPYJHHYCCTBY B IPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, [M03HABATEILHBIX u HCCIIE0BATEILCKUX  3ajad,
YBAXUTEIHHOTO OTHOIICHHSI K MHEHHUIO OTITIOHEHTOB TIPH OOCYKIECHUN
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICP KAHMS;

e TOTOBHOCTH K TYMaHHTApHOH M BOJIOHTEPCKOU JEATEILHOCTH,

2) MATPUOTUYIECCKOI'0O BOCIIMTAHUA:

o C(OPMHUPOBAHHOCTH  POCCHUUCKON  TrpakAaHCKOW  UJEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHUSI K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoM, ropaocTu 3a CBOM Kpau, CBOO PonuHy, CBOM A3BIK H
KyJlbTYpy, MpOIUIOE M HACTOSIIEE MHOIOHAIMOHAJIBLHOTO Hapoja
Poccuu;

e IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0 U MaMATHHKaM
OpUPOABI, JOCTHKEHHsIM Poccum B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPYAE;

¢ CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBIICHUE U
pa3BuTHE OHMOJOTMM, MOHUMaHMsI 3HAUY€HUs OHOJOTMM B IO3HAHUU
3aKOHOB MPUPOJIbI, B )KM3HHU UEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

o uaelHas YOEXIEHHOCTb, TOTOBHOCTb K CIY)KEHHIO U 3allluTe
OtedecTBa, OTBETCTBEHHOCTH 3a €0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e OCO3HaHME AYXOBHBIX [IEHHOCTEN POCCUUCKOIO HAPOA;

o Cc(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

e CIOCOOHOCTH OIICHMBAaTh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIC
pelIeHUsl, OPUEHTUPYSICh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

¢ OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYyLIEro;

e OTBETCTBEHHOE OTHOIICHHE K CBOMM POJHUTENISIM, CO3IAaHUIO CEMbH Ha
OCHOBE OCO3HAHHOI'O TNPUHATHUS LEHHOCTEM CEMEUHOM KU3HU B
COOTBETCTBHHM C TpaauUUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:



e JCTETHUYECKOE OTHOIICHWE K MHPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO
U TEXHHYECKOTO0 TBOPUYECTBa, CIIOPTa, Tpyda, OOIIECTBEHHBIX
OTHOIIICHUI;

o IOHMMAHUE SMOIMOHAJIBHOTO BO3JCHUCTBUS KWUBOW NPUPOABI U €€
LIECHHOCTH;

e TOTOBHOCTh K CAMOBBIP@&KEHHIO B Ppa3HbIX BHUJAX MCKYCCTBA,
CTPEMIICHUE MPOSBIATh KAY€CTBA TBOPUECKOW JINYHOCTH;

S) ¢usumyeckoro BocnuUTaHHMsA, (POopMUPOBAHMA KYJBTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOyYHUs:

o TIOHMMaHWE W peau3alus 370pOBOT0 M 0OE30MacHOro odpasza KU3HU
(3m0poBOe MUTaHWE, COOIOJCHNE THUTHEHUYECKHX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM  PEXKUM  3aHATUA UM OTAbIXa, peryJspHas
dbusznueckass ~ aKTUBHOCTb),  OCPEKHOTO,  OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

o TIOHMMaHHUE IICHHOCTH TMPAaBWJI WHIWBUIYAJBHOTO W KOJUJICKTHBHOTO
0e30macHOr0 TIOBEACHUS B CHUTYalHMsIX, YTPOKAIONIUX 3T0POBBIO M
JKU3HHU JTIOACH;

e OCO3HAaHWE TOCIHEACTBUH W  HEOPHUATHS  BPEAHBIX  MPUBBIUECK
(ynmoTpeOseHus aKoroJisi, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

e TOTOBHOCTH K TPY/Iy, OCO3HAHWE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

e TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH  TEXHOJOTHYECKOH W
COLMAIBHOM  HAIMPaBJIECHHOCTH, CIIOCOOHOCTh ~ HMHUIIMUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHATH TAKYIO ICSITEIBHOCTD;

e UWHTEpPEC K paznuyHbiM cdepaM NpodhecCHUOHATBLHOU JesATeTbHOCTH,
YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymend mpodeccuun u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIAHbI;

e TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPA30BAHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) K0JI0THYECKOr0 BOCITHTAHMS:

¢ DKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIIEHUE K TMPHUPOJIEC KaK UCTOUHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUSI;

o TIOBBINICHUE YPOBHS IKOJOTHYECKON KYIbTYphI: TIPUOOPETEHHUE OTBITA
IJIAHUPOBAHHUSI MIOCTYNKOB U OLEHKH MX BO3MOKHBIX MTOCIEACTBUN JJIsI
OKPYKarOUIEN CPEIbL;

¢ OCO3HaHHWE MO0ANTBHOTO XapaKTepa HKOJIOTMYECKUX MPoOieM U myTen
WX PEUICHUS;



¢ CIOCOOHOCTH UCIOJIB30BaTh MPHOOpETaeMble TTPU U3YYCHUH OMOJIOTHUH
3HAHMST W yMEHUS TIPU PEIICHUH TPoOJeM, CBS3aHHBIX C
pallMOHANIbHBIM ~ MPUPOJONOJIb30BaHHEM  (COOJIIOICHUE  MPaBUI
MOBEJICHUST B TIPUPOJIC, HATIPABICHHBIX HA COXPAaHECHHWE PABHOBECHUS B
IKOCHCTEMaX, OXpaHy BUIOB, SKOCUCTEM, Onochepsr);

e AKTUBHOC HEMPHUATHE JCHCTBUH, NPUHOCSIIAX Bpea OKpYyKaomeh
NPUPOTHON  cpele, YMEHHE TMPOTHO3UPOBATh HEOIArONMpPHUITHEIC
DKOJIOTUYECKUE TIOCICACTBUSA  NPEANPUHUMAECMBIX JCUCTBHHA U
peIoTBpaIIaTh UX;

e HAIWYHE Pa3BUTOTO HKOJOTHYECKOTO MBINUICHHS, SKOJOTHIECKON
KyJbTYphI, OIBITA JESITCIBHOCTH SKOJOTUYECKON HAIpPaBICHHOCTH,
yMEHUS PYKOBOJICTBOBATHCS UMU B MMO3HABATEIILHOM,
KOMMYHUKATHBHOW ¥ COITMATILHOW MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN JESITEIIbHOCTH IKOJIOTHYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

e CchOPMHPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAKTHKH,
OCHOBAaHHOTO Ha JHAJIOTE€ KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJITYPHOM MHUPE;

e COBEPIICHCTBOBAHWE S3BIKOBOH W YHTATCIIBCKOW KYJIBTYpPhI Kak
CpeIICTBa B3aUMOACHCTBHUS MEXKIY JTIOJIbMH U TTO3HAHUS MHPA;

o IIOHMMaHHE crenupUKA OUOJOTHM KaK HAyKH, OCO3HAHHUS €€ POJId B
GbOpMUPOBAHUM PAIMOHAIIBHOTO HAyYHOTO MBIILUICHHUS, CO3JaHUU
IIEJIOCTHOTO TPEJCTABICHUS 00 OKpYy)KalollleM MHUpE KaK O €IMHCTBE
NPUPOJIBI, dYEJIOBEKa MW  OOINecCTBa, B IIO3HAHWUU TPUPOIAHBIX
3aKOHOMEPHOCTEH M PEIICHUU MPOOJIEM COXPaHEHUS IPUPOIHOIO
paBHOBECHS,;

o YOGXKICHHOCTh B 3HAYUMOCTH OWOJIOTMM JJI1  COBPEMCHHOMU
IIUBUJIN3AIMK: OOCCIICUCHUSI HOBOTO YPOBHS Pa3BUTHS MEIUIIMHEI,
CO3/IJaHUE TMEPCIECKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX peliaTh
pecypcHbIe TPOOJIEMBI Pa3BUTHS YEIIOBEUECTBA, TIOUCKA IMyTEH BHIXOAA
13 TJI00ATBHBIX JKOJOTMYECKUX MpoOIeM M oOecreueHus nepexona K
YCTOMYHUBOMY Pa3BUTHIO, parmoHATBHOMY HCITI0JIb30BaHHIO
MIPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

¢ 3aMHTEPECOBAHHOCTH B TOJYYCHUU OHMOJOTUYECKHX 3HAHUN B IEIAX
MOBBIMICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOYyYarOIIMXCS,
dbopmupyemMoil py U3ydeHUU OHOJIOTHH;

o TIOHMMAaHUE CYIIHOCTH METOJOB TIO3HAHMS, MCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TOTydyaeMble
3HAHMS JUIA aHallM3a W OOBSICHEHUS SBJIICHHHA OKPYXKAIOIIETO MHpa U



MNpoOUCXOJAIINX B HEM HBMGHCHHﬁ, YMCHHUC JCJIAThb 000CHOBaHHBIE
3aKIIIOYCHHUA Ha OCHOBC HAYYHBIX CI)aKTOB H UMCIOIMIMNXCA AAaHHBIX C
HCJIBIO MMOJIYUCHHA JOCTOBCPHBIX BHIBOAOB,

e CIIOCOOHOCTH CAaMOCTOSATCIBHO HMCIIOJL30BaTh OHMOJIOTMYECKUE 3HAHUS
A1 pCIICHUA HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX,

e OCO3HAaHHC OCHHOCTHU Hay‘{HOﬁ ACATCIBbHOCTH, T'OTOBHOCTD
OCYHICCTBIITE ITIPOCKTHYIO H  HCCICIHOBATCIBCKYIO ACATCIBHOCTD
HHAWBUYAJIBbHO U B I'PVYIIIIC,

e TOTOBHOCTH H CIIOCOOHOCTH K HCIIPCPBIBHOMY O6pa30BaHI/IIO 151
caM006pa3013aHm0, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAaHUU TI0
OMOJIOTHH B COOTBETCTBHH C JKM3HCHHBIMHU HOTpe6HOCTHMI/I.

MeranpeaMeTHble pe3yJbTaThI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUs yueOHOro mnpeamera «buomorusy»
BKJIIOYAIOT: 3HAYuUMble [JIs1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIHUXCS
MEXIUCUUILIMHAPHbBIE (MEXIpEIMETHBIC) OOIIEHAYYHbIE MTOHATHS,
OTpa)karolllue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpAa U CHENU(UKY METOOB
MO3HAHUS, MCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, JHEPIus,
SBJICHUE, TMpPOIEeCC, CHUCTeMa, Hay4yHbld (aKT, MNPUHIMI, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHUE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT U [Ip.), YHUBEpPCaJbHbIE yueOHble IeHCTBUS (TTO3HABATEILHBIE,
KOMMYHUKATUBHBIC, PpETyJISTUBHbIE), oOecneuuBaromue (HoOpMUpPOBaAHUE
(GYHKIIMOHATBHON TPAMOTHOCTH W COLIMAIBHOW KOMIETEHIMH O0YYaroluxcs,
CIIOCOOHOCTh 00YYAIOIINXCS UCMOJb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKME 3HAHUA W YHUBEpCalbHbIE Yy4eOHbIE JIEUCTBHUS B
IT03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OCBOEHHUS MPOTPAMMbl CPEIHEro OOLIEro
oOpa30BaHMsl TOJKHBI OTPAXkKaTh:

OsJaaaenue YHUBEPCAJIbHbIMUI Y4eOHBIMU MO3HABATEJILHBIMHU
JMeUCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

e CaMOCTOATENILHO (OpPMYyIHUpPOBaTh W AaKTyaJIM3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e HCIIOJIB30BaTh MPH OCBOCHUH 3HAHUH MPHUEMBI JIOTHICCKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Kiaccudukamuum, OOOOIICHNUS),



pacKpbIBaTh  CMBICH  OHOJIOTMYECKUX TOHSITUH  (BBLACNATH  HX
XapakTEepHbIE  NPU3HAKW, YCTAHABJIMBATH CBI3UM C  JAPYTUMU

MOHSATUSIMU );
o ONpPEACNSTh LEIN ACATEILHOCTH, 3a/laBasi apaMeTpbl U KPUTEPUU UX
JIOCTHKEHUS, COOTHOCHUTh pE3yNbTAThHI TS TENbHOCTU C

MIOCTABJICHHBIMH LIEJISIMU;

¢ UCIOJIb30BaTh OMOJOTUYECKUE TMOHATUS Mg OObsICHEHUS (AKTOB U
SBIICHUN )KUBOU IIPUPO/IBI;

e CTPOUTH JIOTMUECKHE DPACCYXKICHUSI (MHIYKTUBHBIC, NEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W  NPOTHUBOpPEYMS B
paccMaTpUBAEMBIX SBICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

e IIPUMEHATH CXEMHO-MOJENBHBIE CpEICTBA JUIl  IPEICTABICHUSA
CYIIIECTBCHHBIX CBSI3€M W OTHOIIEHWH B M3Y4a€MBIX OHMOJOTHYECKUX
00BbEKTax, a TakKe IPOTHUBOPEUMM pPa3HOrO pOJa, BBHISIBJICHHBIX B
Pa3IMYHBIX UH(OOPMAIIMOHHBIX UCTOYHUKAX;

o pa3pabaTbiBaTh IUTAH pEIICHHS MNpoOJEMbl € YYETOM aHalu3a
HMMEIOIINXCS MATEPUATIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

e BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHUE
pEe3yJIbTATOB LEISAM, OLICHUBATh PUCKU IOCIICICTBUN IEATEIBHOCTH;

o KOODJIMHUPOBATh M BBINOJIHATH PabOTy B YCJIOBHUSX pealbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

e pa3BUBAaThb KPEATUBHOE MBIIUICHUE IIPU PEIICHUHU IKU3HECHHBIX
npooIeMm.

2) 0a30BbI€e MCCIIEI0BaTEIbCKHE AeiiCTBUA:

e BIIAJICTh HAaBBIKAMH  YYCOHO-MCCIICIOBATEILCKOM W IPOCKTHOM
NeSTeTbHOCTH, HAaBBIKAMHU pas3penieHus MmpoOjeM, CIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TIIOMCKY METOJOB pEIICHUS
MPAKTUICCKUX 3aJ1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHHSI,

e WCIIOJIb30BATh PA3UYHBIC BHJBI JACATEIHHOCTH IO MOTYYESHUIO HOBOTO
3HAHMS, €Tr0 HMHTEPIpETaIH, MPeoOpa3OBaHWI0 W TPHUMCHCHHUIO B
y4eOHBIX CHTyallUsX, B TOM WYHCIIC TPU CO3JaHUU Yy4EOHBIX U
COIMAJTBHBIX MMPOCKTORB;

o (GoOpMHpOBAaTh HAYYHBIH THUIN  MBINUICHUS, BJIAACTh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSIMH U METOJaMU;

e CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJadll B 0Opa30BaTEIbHON
NESATETbHOCTH U KU3HCHHBIX CUTYaIIHSIX;

¢ BBISBIISATH MPUYMHHO-CJICJACTBEHHBIC CBSI3U U aKTYaJU3UPOBAThH 3a/1auy,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HAaXOAUTh AapTryMEHTBI IS
JIOKa3aTelIbCTBA CBOMX YTBEPKACHHM, 3a7aBaTh MapaMeTpsl U
KPUTEPHUH PEIICHUS;



aHaJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHUs 3aJlaud PEe3yJbTaThl,
KPUTHYECKH  OIICHMBATh WX  JIOCTOBEPHOCTh, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETECHHBIN OIBIT;
OCYUIECTBJIATh LIEJICHANIPABICHHBIA TOMCK TIEpeHOoca CpeACTB U
CIIOCOOOB JIEUCTBUS B IPO(ECCHOHATIEHYIO CPEY;

YMETh TEPEHOCUTHh 3HAHUS B T[O3HABATEIbHYI0 W MPAKTUYECKYIO
00JIaCTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JI1aCTeH;
BBIJIBUTaTh HOBBIE UJEH, IMpejlaraTb OPUTMHAIBHBIE TMOJIXOJbl U
pelieHus,  CTaBUTh  NpoOJieMbl U 3aJa4yd,  JIOMYCKAIOIIHe
aJIbTEpPHATUBHbBIC PEILICHMUS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHMKAX HHGPopManuu (TeKcTe
y4eOHOro MocoOusl, HAy4YHO-TIOMYJISIPHOU JTUTEPATYPE, OMOIOTHYECKUX
CIIOBApSAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHBIX, B
WHTEPHETE), aHAJM3UPOBATh HHPOPMALIMIO PA3IUYHBIX BUJIOB U (opM
NPEICTABICHUS, KPUTHYECKHM OLEHUBATh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUYUBOCTb;

(opMynHpOBaTh 3aMpOChl W MPUMEHITh pPa3IUYHbIE METOMBI IpHU
MOMCKE U OTOOpE OMOJIOrMYECKOW HMH(POpMaluU, HEOOXOAUMOU st
BBITNIOJHEHMSI YU€OHBIX 3a]1a4;

npuodpeTaThb OIIBIT UCIIOJIb30BaHUS UH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX  TEXHOJIOTUH, COBEPLIEHCTBOBATb  KYJIbTYpPY
aKTUBHOTO MCIIOJIb30BaHUSI PA3JINYHBIX TIOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMy mHpeacTaBlIeHUs
Oouonornyeckor  umHbopmauu  (cxeMbl, TrpaduKH, JTUATPAMMBI,
TaOJHILIBI, PUCYHKH U JIP.);

MCIIOJIb30BaTh HAYYHbIM $3bIK B KauyeCTBE CPEACTBA NpHU paboTe ¢
Ononornyeckor MHpopmManuen: NPUMEHATh XUMUYECKHUE, (PU3HNUECKHUE
U MaTeMaTU4yecKHe 3HaKu M CHUMBOJIbI, (QopMyibl, abOpeBuarypy,
HOMEHKJIaTypy, MCIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISIAHOCTH;

BJIQZIETh HABBIKAMM  PAaclO3HaBaHWA M  3alIUThl  MH(OpPMAILNH,
nH(pOpMAIIMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OBJIaZ[eHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHA Z[eﬁCTBHﬂMI/I:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO Bcex cdepax KU3HH, AKTHUBHO
y4acTBOBaTh B JUAJIOTE WM JUCKYCCHH TIO CYIIECTBY OOCYXIaeMou



TeMbl (YMEHHME 3a/laBaTh  BOMPOCHI, BBICKA3bIBaTh  CYXKIACHUS
OTHOCHUTEJIbHO BBINOJHEHUS TMpeJjiaraéMoil 3ajadyu, Y4UTHIBAThH
MHTEPECHl U COTJACOBAHHOCTh MO3UIMN APYTUX YYACTHHUKOB JUajora
WJIU JUCKYCCHM);

e pacro3HaBaTh HeBepOaJbHBbIE CpeJCTBAa OOIICHHS, TIOHUMATh 3HAYCHUE
COITMATIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOHQMIUKTHBIX
CUTYyaIlui, yMETh CMTYaTh KOHMIUKTHI K BECTH MIEPETOBOPHI;

e BIJIQJICTh pPa3IUYHBIMU CIIOCOOAMU OOIIEHHS W B3aUMOJICUCTBUA,
MOHUMAaTh HaMEpPEHUs JPYTUX JIOJIeH, MPOSBIATh YBaXUTEIbHOE
OTHOIIICHHE K COOECEHUKY U B KOpPpEeKTHOH (popMe popmMyaupoBaTh
CBOU BO3PAKCHUS;

e pa3BEpHYTO M JIOTMYHO W3JaraTh CBOKO TOYKY 3pEHHUS C
HCIIOJIb30BaHUEM SI3bIKOBBIX CPEJICTB;

2) coBMeCTHaA AesiTeJIbHOCTD:

e NOHMMAaTh M  HUCIOJb30BaTh  NPEHUMYLIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM pa0OThl MpPU PELIEHUU OUOJOTMYECKON MPOOIEeMBI,
00OCHOBBIBaTh HEOOXOJMMOCTh IPUMEHEHHsI TPYHHOBBIX (HOpM
B3aMMOJICUCTBUS IPU PEIICHUH YUYEOHOU 3a/1a4u;

¢ BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA,;

o IPUHUMATh LI€JIM COBMECTHOW JAESITENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHCTBHA IO €€ JOCTHKEHHIO: COCTaBJIAThH IIIaH
NEUCTBUW, pACIPENENITh POJM C YYETOM MHEHUN YYaCTHUKOB,
00CYXXJ1aThb PE3yIbTaThl COBMECTHOM padOTHI;

¢ OILICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJIOI'O y4YaCTHHKA KOMaH[bI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e IpeajaraTb HOBBIE IPOEKTHI, OLICHMBATh HJAECH C IO3UIHMH HOBHU3HBI,
OpPUTHMHANIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

¢ OCYUIECTBJISATH MO3UTHUBHOE CTPATETMYECKOE MOBEACHHE B Pa3IMYHBIX
CUTyallUsIX, MpOSIBISATH TBOPYECTBO U  BOOOpakeHHE,  OBITh
VHULMATUBHBIM.

OBJiaieHNe YHUBEPCAJILHBIMYU PEryJISITUBHBIMU €HCTBUSAMM:
1) camoopranu3anmus:

e HCIIOJBL30BaTh OMOJIOTMYECKHUE 3HAHUS JIJIsi BBIABJICHUS MPOOJeM U UX
pEIIeHUs B )KU3HEHHBIX U yUeOHBIX CUTYyaITUsX;

o BBIOMpaTh Ha OCHOBE OMOJIOTMYCCKHX 3HAHWU I1€JICBBIC U CMBICIIOBBIC
YCTAHOBKHM B CBOMX JEHUCTBUSX U MOCTYIKAX MO OTHOUIEHUIO K KUBOU
MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;



e CAMOCTOATEJBHO OCYUIECTBJISITh  IMO3HABATEIBHYK)  JEATEIbHOCTb,
BBISIBIISATH MPOOJIEMBI, CTAaBUTh B ()OPMYITHPOBATh COOCTBEHHBIE 3a/1a41
B 00pa30BaTEbHOMN JACSITEIBPHOCTU 1 KU3HCHHBIX CUTYAITUX;

e CaMOCTOATENIBHO COCTaBJIATH IUIAH PEHIEHUS OPOOJEMBbI C Y4YETOM
HUMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTCHHUI;

e J1aBATh OLICHKY HOBBIM CHUTYallUsIM;

e pacIIUpATH paMKU Y4YeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
MPEATIOYTCHUH;

e J€NlaTb  OCO3HAHHBIM  BBIOOpP, apryMEeHTHpPOBaThH  €ro, Oparthb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

¢ OIICHUBATh MPUOOPETECHHBIN OIBIT;

e CIOCOOCTBOBATH (POPMUPOBAHUIO M TIPOSIBIICHHUIO MTUPOKOU SPYAUIINH B
pa3HbIX  OOJAcTAX  3HAHWM,  TOCTOSHHO  MOBBIINIATH  CBOWU
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHB;

2) CAMOKOHTPOJIb:

e JaBaThb OILIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B
NEATENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YNIBTATOB LIEIISM;

e BJAJCTh HABbIKAMHM [O3HABATEIbHOM peQIIEeKCUU KaKk OCO3HAHUs
COBEpPIIAEMBIX  JEWCTBUM W  MBICIMTEIBHBIX  IPOLECCOB, HX
pe3yibTaTOB M OCHOBAHMM, HMCIOJIb30BaTh MPUEMbI pe(IECKCHH IS
OLICHKHU CUTYAIlMH, BHIOOpA BEPHOTO PEILICHUS;

e YMETbh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PELICHUS 110 UX
CHIDKEHHUIO;

e IIPUHHUMAThb MOTHBBI U apPryMEHTBI JPYTUX MPHU aHAIU3€E PE3YJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl M IPYTrHUX:

o TIPUHUMATH CeOsl, MOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

o IPUHUMATh MOTUBBI M ApPIyMEHTHI JPYIUX IPU AHAIN3E PE3YJIbTATOB
JIESITENBHOCTH;

¢ TIPU3HABATH CBOE MPABO M MPABO JPYTHX HA OIMIMOKH;

e Pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UILIMH APYTOrO YEJIOBEKA.

IIpexMeTHbBIE pPe3yJbTATHI

[IpeameTHbie pe3ynbraTthl ocBoeHuss mnporpammbl COO 1o Ouonornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckue s y4eOHOro mpeaMmeTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHUIO,
UHTEpIpPETallMd U NpeoOpa30BaHUIO 3HAHWM, BHUABI JCSATENBHOCTH IO
MOJIyYE€HHI0O HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUU B Pa3jMuYHBIX Y4eOHBIX



CUTyalMsiX, a TaKK€ B PEATbHBIX J>XU3HEHHBIX CHUTYaIlUAX, CBA3aHHBIX C
Oouomnorueii. B mporpamMmme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABICHBI 10 TOJAaM
00yueHus.

10-#i kiace

[IpeameTHBIC pe3yabTaThl OCBOEHHUS ydeOHOTo npeamera «buonorus» B 10-m
KJ1acce JOJDKHBI OTPAXKaTh:

e CPOPMUPOBAHHOCTh 3HAHUH O MECTEe W POJM OHUOJOTHH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B () OPMUPOBAHUN COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpa W HAYYHOTO MHPOBO33PEHUS, O
BKJIaZI¢ POCCHHCKHX M 3apyOC)KHBIX YUYEHBIX-OMOJOTOB B pa3BHUTHE
ownonornv, (yHKIUOHATHHOW TPAMOTHOCTH YEJOBEKa ISl PEIICHUS
KU3HCHHBIX 337129,

e YMEHHE pacKpbhIBaTh COJACpKaHWE OWONOTHYECKUX TEPMHUHOB U
MOHSATUM: KU3Hb, KJIETKA, OpraHu3M, MeTabosu3M (0OMEH BEHIECTB U
MpeBpallleHUe SHEPruu), roMeocTa3 (caMmoperylisiius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCTIPOU3BEACHHE (PEIPOTYKITHS),
HACJICICTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHC;

e YMEHHME H3JIaraThb OMOJOTHYECKHUE TEOpPHUH (KJIETOYHasi, XpOMOCOMHas,
MyTalMOHHAsI, IICHTPAIbHAS JTOTMa MOJIEKYJIIPHOW OMOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 meHTpax
MHOTO00pa3usi ¥ MPOUCXOXKACHUS KyJbTypHBIX pactenuit H.U.
BaBwmiioBa), ompenensaTh TpPaHUIBI HX MPUMCHHUMOCTH K JKHUBBIM
CUCTEMAaM;

e YMEHHE BJIQJACTh METOJAMH HAYYHOTO TIO3HAHUS B OWOJIOTHU:
HAOJFOZICHUE W OMKCAHWE >KMBBIX CHUCTEM, IPOIECCOB W SBIICHHMA,
OopraHu3anus W TPOBEICHWE OWOJOTHYECKOTO  DKCIICPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl,  BBISIBJICHHUE  3aBHCHUMOCTH  MEXAY
UCCIICTYEMBIMU BEIMYUHAMH, OOBSICHCHHE TMOTYYCHHBIX PE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TMOHATHHA, TEOPUHW W 3aKOHOB, yMCHHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUCHHBIX PE3YJIbTATOB;

e YMEHHE BBIICIATH CYIICCTBEHHbIE TIPU3HAKH BUPYCOB, KIIETOK
NPOKAPUOT W OJYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, OCOOCHHOCTHM  TIPOIIECCOB: OOMEHa BEIIECTB U
MpEeBpaIlleHUs] dHEPTUU B KIETKE, (POTOCHMHTE3a, TUIACTUYECKOTO U
OPHEPreTUYecKoro  oOMEeHa, XEMOCHHTEe3a,  MHTO3a,  Meho3a,
OIJIOJIOTBOPCHMSI,  PAa3MHOXKEHUS,  WHIANBUAYAIBHOTO  Pa3BUTHS
opraHu3Ma (OHTOTeHE3);

e YMCHHEC TPUMCHATH TIOJYYCHHBIC 3HAHHMS I OOBSICHEHUS
OMOJIOTHYECKUX TIPOIECCOB Y SBICHHM, IS MPUHATHS MPAKTUICCKUAX
pelIeH B TOBCETHEBHOM KU3HH C 1IeJIbI0 0OecreueHrst 0€30MacHOCTH



CBOETO 3/I0POBBS U 3[I0POBBSI OKPYKAIOIINX JIFOACH, COOMIOACHUS HOPM
rPaMOTHOTO  TOBEJACHHUS B  OKPYXKAIOWIEHM TNPHUPOJHOU  Cpene,

NOHUMaHUE HEO0OXOIUMOCTH MCIIOJIb30BaHUS JOCTHKEHHIM
COBPEMEHHOW OMOJIOTMM M OHWOTEXHOJOTMH JUIsl PaldOHAIBHOTO
IPUPOIOTIOIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTAapHbl€ T€HETUYECKHUE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CUEIJICHHOE HAaclieIoBaHUEe, COCTaBJISATh
CXeMbl ~ MOHOTHMOPUJHOTO  CKpEIIMBAHHMS  JUIsl  MpEACKa3aHUs
HACJIeI0BAHUSI PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATH JA0OpaTOpHbIE U  MpaKTUYECKUe pabdoThl,
coOmoaaTh mpaBwia Mpu paboTe ¢ Y4eOHBIM M J1a0OPaTOPHBIM
000pyIOBaHHUEM;

YMEHUE KPUTHYECKH OICHWBATh M WHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTHYECKOTO COJEPKaHuUs, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHMUS
U3 Pa3IUYHBIX HMCTOYHUKOB (CpeICTBa MAacCOBOW HMH(OpMAIINH,
HAyYHO-TIOMYJISIPHBIC MaTEpPHANIbl), STUYECKUE aCIIEKThI COBPEMEHHBIX
HCCJICIOBAaHNM B OMOJIOTHH, MEAULINHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/]aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHMS,
0000111ast OMOJOTUYECKYI0 UH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB,
TPaMOTHO MCTIOJb30BaTh MOHATHHHBIN armapaT OWOJIOTHH.

11-i kaace

HPGI[MGTHBIG pPE3yJIbTaTbl OCBOCHMUA yqe6H0ro ImpcameTa «buonorus» B 11-m
KJIacCe€ JOJKHBI OTPaXXaTh:

e C(hOpMHUPOBAHHOCTH 3HAHUM O MECTE€ M POJM OUOJOTUM B CHUCTEME
HAay4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOMN
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA U HAYYHOTO MHUPOBO33PEHHUS, O
BKJIaJIe POCCUMCKUX U 3apyO€KHBIX YUCHBIX-OHMOJIOTOB B Pa3BUTHE
Oouosioruu, (yHKIIMOHAIHHOW TPaMOTHOCTH 4YEJOBEKA [JIsi PEIICHUs
YKU3HEHHBIX 3a]1a4;

e YMEHHE pacCKphIBaTh COJACp)KaHWE OWUOJOTHYECKUX TEPMHUHOB U
MOHSATUHN: BUJ, TOMYJSIHSA, TeHOMOH, ABOIONUS, JABUKYIIUE CHIIbI

(akTopsl) ABOJIIOLINH, IPUCTIOCOOJICHHOCTh OpTraHU3MOB,
BUI000pa30BaHue, AKOJIOTUYECKUE bakTops, IKOCHUCTEMA,
MPOYIICHTHI, KOHCYMEHTHI, PEMYIICHTHI, nend  IUTaHus,

AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

¢ YMEHHUE H3JIaraTb OMOJIOTMUYECKHE TEOPHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CUHTETMYECKass TEOpUs  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apozsimeBoro cxoacrtsa K.M. bapa, uepenoBanus
TJIABHBIX HarpasiieHUi u nmyteit sposronuu A.H. CeBepuoBa, yueHus o



omochepe B.M. Bepmaackoro), ompenensTh  TpaHUIBI WX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

e YMEHHE BIQJACTh METOJlAMA HAYYHOTO TIO3HAHWUS B OWOJOTHU:
HAOJFOZICHUE M OIMKCAHWE >KUBBIX CHCTEM, IPOIECCOB W SBICHUH,
OopraHu3aldss W TpPOBEJIEHHWE OHOJOTHYECKOTO  IKCIIEPUMEHTA,
BBIJIBUKECHUE  TUIOTE3bl,  BBISBJICHUE  3aBUCUMOCTH  MEXKIY
UCCJIENYEMbIMU BEIMYUHAMH, OOBSICHEHHE TMOJYYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHATUW, TEOPUHA W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

e YMEHHE BBIJEIATh CYHIIECTBEHHbIC MPU3HAKUA CTPOCHUS OMOJIOTHUUYECKHUX
OOBEKTOB:  BHJOB, TMOMYJSIUNA, TPOIYICHTOB, KOHCYMEHTOB,
pPEenyIeHTOB, OMOTeOIEHO30B M 3KOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB:
HACJICICTBEHHOM U3MEHYUBOCTH, €CTECTBEHHOTO otOopa,
BUJI000pa30BaHus, MPUCIIOCOOJEHHOCTH  OpPraHU3MOB, JIEUCTBUS
IKOJIOTUYECKUX (PaKTOPOB HA OPTAaHU3MBI, IEPEHOCA BEIIECTB U TOTOKA
DHEPTUM B IKOCUCTEMAX, aHTPOIIOTCHHBIX M3MEHECHHHA B YKOCHCTEMax
CBOEM MECTHOCTH, KpPYroBOpOTa BEHIECTB M OHOrC€OXHMHYECKUX
IIUKJIOB B Onocdepe;

e YMEHHE TMPUMEHATH TOJYYCHHBbIE 3HAHHUS JUII  OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SBJICHUM, JJIS MPUHATUS MPAKTUYECKUX
pelieHuil B TOBCEAHEBHOM JKU3HU C 1I€JIbI0 00ecieueHus: 0€30MacHOCTH
CBOETO 3/I0POBBS U 3I0POBbSI OKPY>KAIOIIUX JIFOJIEH, COOTI0OIEHUS HOPM
rPaMOTHOTO TIOBEACHUS B  OKPYXKaIOIIEH MPUPOJHON  cpelne,
MTOHUMaHUE HEO0OXO0IUMOCTH WCIIOJIb30BAHUS JOCTYKCHHM
COBPEMEHHOW OMOJIOTHH ISl palliOHATIEHOTO MPUPOOIOIb30BAHNUS;

e YMEHHE pelIaTh 3JeMEHTapHbIE OWOJOTMYECKHE 3a/Ja4yd, COCTaBISTh
CXEMBI IIEpeHOCca BEIIECTB U SHEPTUHU B IKOCUCTEMaX (I[EMU MUTAHUS);

e YMCHHE BBIMOJHATH JaOOpaTOpHBIE ©  TPAKTHYECKUE PaOOTHI,
coOnoaTh mpaBuia Mpu padoTe ¢ y4yeOHbIM M Ja0OPATOPHBIM
00opy1I0BaHUEM;

e YMEHHE KPUTUYECKH OIICHHBATh U HHTEPIPETUPOBATH WH(OOPMAIUIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIFOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS
U3 pa3IUYHBIX HMCTOYHUKOB (CpeacTBa MaccoBO¥Wl uH(oOpmaIuu,
HAyYHO-TIOMYJISIPHBIE ~ MaTepHalibl), paccMaTpuBaTh  TJIOOAIbHbBIE
HKOJIOTHYECKHE TMPOOJEeMbl  COBPEMEHHOCTH, (OPMHUpPOBATH IO
OTHONIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

e YMEHHE CO3JaBaTh COOCTBCHHBIC NMUCHbMECHHBIC W YCTHBIC COOOIICHUS,
000011as1 OMOJOTUUECKYI0 UH(OPMALIUIO U3 HECKOJIBKHX MCTOYHHUKOB,
TPaMOTHO MCTIOJIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.



Ilepeuens (xkogudukaTop) pacnpenesieHHbIX IO KJIAaccaM IPOBepsieMbIX

TpedoBanuii Kk pesyjabratam OOIl COO wu 3/ieMeHTOB coOJep:KaHuA 110

onoJIoruu

10-it KVIACC

IIposepsiembie TpeOOBaHUs K pe3yiabTaTam ocBoenust OOII

Kon
MPOBePsSIeMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbie pe3yiabTarbl ocBoeHuss OOII
000

CdopMupoBaHHOCTh 3HAHUN O MECTE€ W POJIM OHOJOTHUU B
CUCTEME HAy4YHOTO 3HAHUS  €CTECTBEHHBIX HAyK, B
(dbopMHpPOBAHNY COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa U Hay4YHOTO MHUPOBO33PEHHS; O BKIAJIE€ POCCHUICKHX M
3apyOeKHbIX YyU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUU;
(GYHKIIMOHATBHOM TPAMOTHOCTA 4YEJOBEKa ISl PEIICHHS
YKU3HEHHBIX 3a71a4

YMeHue packpbIBaTh COJiepKaHUE OWOJIOTHYECKUX TEPMHHOB
U TIOHATHUM: KU3HB, KJIETKa, OpraHu3M; mMeradonusMm (oOMeH
BEIIICCTB u MpeBpaIieHue SHEPTHH), roMeocTas
(camoperymsius), ypoBHEBash OpraHM3alMsl >KUBBIX CHCTEM,
CaMOBOCIIpOM3BeJIcHNE (PENPOIYKIIHS), HACICICTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHE

YMeHue wu3naratb OuOJIOTMYECKHE Teopud (KJIETOYHAs,
XpOMOCOMHasi, MyTainuoHHasi), 3akoHbl (I'. Mennmensa, T.
Moprana, H.M. BaBumoBa) u yuyeHus (0 LEHTpax
MHOT000pa3usi ¥ MPOUCXOXKICHUS KyIbTypHbIX pacTenuii H.1.
BasuioBa), onpeniensiTe TpaHUIlbl UX MPUMEHUMOCTH K JKUBBIM
cucreMam

YMeHue BiaseTb METOJIaMH HAyYHOTO MO3HaHUS B OMOJIOTUU
(HaOmroleHHEe M ONHMCAHHWE >KUBBIX CHCTEM, MPOLECCOB U
SBJICHUHM; OpraHu3alus M TpOBeACHHE OHOJOTHYECKOrO
DKCIIEPUMEHTAa,  BBIIBW)KEHHE  TMIOTE3bl;  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIIEAYEMBIMU BEJIMYMHAMM,
OOBSICHEHHE TMOJIyYEHHBIX pPE3YyJbTaTOB, HCHOJIb30BAaHHBIX
HAay4YHBbIX IIOHATHUH, TEOPUM M 3aKOHOB, YMEHHE JeaTh
BBIBOJIbI HA OCHOBaHUH MOJYYEHHBIX PE3YIbTATOB)




YMeHue BBIIETATH CYIIECTBEHHBIE TPU3HAKU BHPYCOB,
KJICTOK MTPOKAPUOT W JYKAPUOT,  OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX ~ OpPTaHHU3MOB; OCOOEHHOCTH TPOIIECCOB
oOMEHa BeEIIECTB W TMPEBpAICHUS DJHEPTrUU B KIETKE,
doTocuHTE3a, MIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3A, MHUTO3a, Mmeiio3a, OTLIOIOTBOPEHMUS,
Pa3MHOXEHUS, WHIWBUAYAJIbHOTO PA3BUTHS  OpraHU3Ma
(oHTOTEHE3)

YMeHue NpuMeHSATh MNOJIYYEHHbIE 3HAaHUS AJi1 OOBSCHEHUS
OMOJOTHYECKUX TIPOIECCOB W SIBICHHUM, JUIS TMPUHITHS
MPAKTUYECKUX PEIICHU B IOBCEJHEBHOM XU3HH B LEIAX
oOecrieyeHuss 0€30MaCHOCTH CBOETO 3J0POBbS M 340POBBSA
OKpY)KAIOIIUX JIIOAEH, COOJIOAEHWsT HOPM TI'PaMOTHOIO
IIOBEJICHUS B OKPYKAIOIIEHM NPUPOJHOM Cpele; MOHWMAHHUE
HEOOXOJAMMOCTH HCIIOJIb30BAaHUS JOCTUKEHUW COBPEMEHHOM
Ouonoru ¥ OWUOTEXHOJIOTUH Ui  PAlMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS

YMeHune pemarh JJIEMEHTapHbIE TEHETUYECKUE 3aJadyd Ha
MOHO- W JUTUOPUIHOE  CKpEIIMBAaHUE,  CIEIJICHHOE
HAacJIeJOBAHUE;  COCTABJISATH  CXEMbl ~ MOHOTHOPHUIHOTO
CKpEIIMBaHUA JJIsl MPEICKA3aHUs HACICAOBAHUS MPU3HAKOB Y
OPTaHU3MOB

YMeHue BBIMOJIHATH JTa0OPATOPHBIE U MPAKTHYECKUE PabOTHI,
coOI0/1aTh MpaBuiia MpU paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM
000pymoBaHUEM

YMeHHe KpWUTHYECKH OIEHWBAaTh W HHTEPIPETHPOBATH
uH(pOpMAII0 OHOJOTUYECKOTO COJEPKAHUS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS W3 pa3UyHbIX HMCTOYHMKOB (CMU,
HAyYHO-TIOMYJISIPHBIE ~ MaTEpPHalIbl);  OTUYECKHE  ACTICKTHI
COBPEMEHHBIX HCCJCJIOBAHMM B OHOJOTMM, MEIUIIUHE,
OMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE
coobuieHusi, 0000mas OHOJIOTUYECKYI0 HHPOpMALUIO U3
HECKOJIBKUX HMCTOYHUKOB, IPaMOTHO UCII0JIb30BaTh
MOHSTUHHBIN anmapat 6uoJ0Tuu

IIpoBepsieMble 3JIEMEHTBI COJEPKAHUS

Kon

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS




buonorus xak Hayka

1.1

buonoruss — nHayka o xuBoil mpuponae. Pomp Ouomorun B
(opMUPOBAHNU COBPEMEHHOM  HAay4YHOHM  KapTUHBI  MHpa.
Cucrema OMOJIOTMUYECKUX HAYK

1.2

Meronbsl  mO3HaHUSA ~ KMBOM  mpuponbl  (HAOIIOJEHUE,
AKCIIEPUMEHT,  ONHCAaHWe, U3MEpeHHe,  KiIaccu(uKalus,
MOJICIIUPOBAHUE, CTATHCTHYECKAs 00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI U UX OopraHu3aiu:sa

2.1

XKuble cuctembl (OMOCHCTEMBI) Kak NpPEIMET HW3Y4YCHHS
ounonoruu. CBoicTBa OMOCHCTEM U UX Pa3HOOOpasue

2.2

YpoBHU Opra’u3anuu ounocucreM: MOJIEKYJIAPHO-
FEHETUYECKUM, KJIETOYHBIA, OPraHU3MEHHBINA, NOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN, OHOChHEpHBIit

XHAMHUYECKHUM COCTAB U CTPOCHUE KIETKU

3.1

XUMHYECKUM COCTaB KJICTKH. XUMHUYECKHE OJICMCHTBI:
MAaKpO3JICMCHTbI, MHKPOIJICMCHTEI. BOIIa N MHUHCPAJBLHBIC
BCIICCTBA. cI)yHI(HI/II/I BOJbI 1 MUHCPAJIbHBIX BCHICCTB B KJICTKC.
HozmepmaHHe OCMOTHYECKOro 0Oajlanca

3.2

benku. CoctaB u cTpoeHue O€lKOoB. AMHUHOKHUCIOTHI —
MOHOMEpBI ~ OEJIKOB. Hezamenumbie W 3aMEHUMBIC
AMUHOKUCIOTHl. AMHUHOKHUCJIOTHBIN COCTaB. YPOBHHU CTPYKTYPHI
OeJIKOBOM MOJIEKYJbI (TIEpBUYHAS, BTOPHYHASA, TPETUYHAS H
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OEIKOB.
buonornueckne GpyHKIIMM OEITKOB.

depMeHTHl - Ouosiorudyeckue Kataiausatopel. CTpoeHue
(epMeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas CcHeuu(UYHOCTD.
Kodepmentsl.  Butamunbl.  Otauuuss  (GEepMEHTOB  OT
HEOPraHMYECKUX KaTaau3aTopoB

3.3

VYrieBomsl: MOHOCaXapuabl (rmroko3a, pubo3a U
ne30kcupubo3a),  aMcaxapuabl  (caxaposa,  JIaKTo3a) |
MIOJIMCAXaPHJIbI (kpaxmau, TJINKOTEH, [EJUTION03a).
buonornueckue QyHKITNM yrIIeBOIOB.

Jlumuapl:  TpUTIUIEPHUABI,  CTEpouabl,  (HochHOTUIHUIBL.
IMunpodunsHO-TUAPODHOOHBIE CBOMCTBA. buonorunueckue
dbysakiuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OCIIKOB M JIMMHIOB
KaK UCTOYHUKOB DHEPTUU




3.4

Hyxkneunnoseie xucnorel: JHK w PHK. Hykneoruger —
MOHOMEpHI HYKJIEMHOBBIX KUCIOT. CTpoenne u ¢pynkiuu JHK.
Crpoenue u pynkunn PHK. AT®: ctpoenue u pyHKIIMN

3.5

L[I/ITOJIOI‘HH — HayKa O KIICTKC. Knerounas TCOPUA. MCTOIII)I
N3Yy4CHUS KIICTOK

3.6

Kierka kak wenoctHas »xuBas cucrema. OOmMe NpU3HAKU
KJIETOK: 3aMKHyTasi HapyxHas MeMmOpaHa, moJiekynbl JJHK kak
reHEeTUYECKUH anmnapar, CuCTeMa CUHTe3a Oenka

3.7

Tunsl  KJIETOK: JyKapHOTHYECKass U  I[POKapUOTHYECKAs.
OcoOeHHOCTH ~ CTpOEHUS IPOKapHUOTUYECKOU KJIETKH.
Knerounas crenka Oakrepuil. CTpoeHHME SyKapHOTHYECKON
KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOW, >KUBOTHOM H
IrpUOHON KIETKU

3.8

IToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAas CTEHKA,
IMKOKAIMKC, UX (yHKuuu. Ilnasmartudeckas memOpaHa, e
cBorictBa W (¢yHkiuu. Ilurommasma u e€ OpraHOUIBI.
OnnoMeMOpaHHBIC OPraHOWABI KJICTKH: JHIOTUIA3MaTHUECKas
cetb (OIIC), anmapat 'onbmku, au30coMbl. [loryaBTOHOMHBIC
OPTaHOUbI KJIETKW: MUTOXOHAPUH, TacTuAbL. [IpoucxoxaeHue
MUTOXOHJApUM H Tutactua. Buael mmactun. HememOpaHHbIe
OpraHOUJIbl KJIETKH: pUOOCOMBI, KJIECTOUYHBIA LIEHTP, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BriTtoueHus

3.9

Anpo — peryasTopHbIi LeHTp KiaeTku. CTpoeHue saapa: siaepHas
000J104YKa, KapuoIuia3mMa, XpoOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIETKE

X{I/IBHGHG}ITGHBHOCTL KIJIICTKH

4.1

O0Omen BCIIICCTB, WIIH METa00IU3M. AccumMmsims
(mutactuyeckuii OOMEH) W JUCCUMWIIALMS (SHEPreTUYECKHM
00MEH) — JIB€ CTOPOHBI €IUHOTO Tpoiiecca MeTabosm3ma. Turmsl
oOMEHa BeUIeCTB: aBTOTPOPHBIM M TeTepoTpodHbId. Poib
(epMeHTOB B OOMEHE BEIECTB W NPEBPAIICHUU HSHEPIUU B
KJIETKE

4.2

dotocuaTe3. CBeroBas U TeMHOBas (a3pl (HOTOCHHTE3A.
Peakmuu  dorocuntesa.  DddekTuBHOCTL  (HOTOCHHTE3A.
3naueHne (OTOCWHTE3a I JKM3HM Ha 3emie. BimsHue
yCIIOBUM cpeabl Ha (DOTOCHHTE3 M CIOCOOBI IMOBBIIICHHS €TO
MIPOTYKTUBHOCTHU y KYJIbTYPHBIX PACTCHUM.




XeMmocuHTe3. XEMOCHUHTE3UpYyIomue OakTepuu. 3HaUYCHUE
XEMOCHHTE3a JJI )KU3HHU Ha 3eMIie

4.3

DOHepreTuueckuii oOMeH B KieTKe. PaciieruieHre BElIecTs,
BBIJICICHUE U AKKyMYJHMPOBaHUE HHEPIrUM B KIETKE. OTallbl
sHepreTrueckoro oomena. I'mukonm3. bpokeHHEe M €ro BHIBL
Kucnoponnoe  okucleHHWE, WJIH  KJIETOYHOE  JBIXaHHE.
O} heKTUBHOCTH SHEPTETUUECKOTO OOMEHa

4.4

Peakunu marpuuHoro cuute3a. ['eHermyeckas mHbopMalus u
JHK. Peamuzanus reHetnueckod WHPOPMAMA B KICTKE.
['eneTnueckuii KO W €ro CBOMCTBA. [paHCKpUNus —
matpuunbiii cuHte3 PHK. Tpaucmsuus — OuocuHTe3 Oenka.
KomupoBanue amunokucnor. Ponb pubocoM B OunocuHTE3E
Oenka

4.5

Hexnerounsle GopMbl *Ku3HU — BUPYChL. VICTOpUS OTKpPBITUS
BupycoB ([I.11. VBaHoBckuii). OCOOCHHOCTH CTpPOCHUSI W
KU3ZHENIEATEIbHOCTH  BUpYycOB.  bakrepuodaru.  bonesnu
pacTEeHM, XUBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC BHUPYCAMH.
Bupyc wmmmynonepunura uyenoeka (BUY) — Bo3Oynurens
CII[a. IIpodunakthka  paclpOCTPaHEHHS]  BUPYCHBIX
3a00JIeBaHUI

Pa3zmHoxenue n HHIWBUAYaJIbHOC PA3BUTHC OPraHru3Ma

5.1

KiteTounbiii UK, WK >KU3HEHHBIN UK KIeTKU. MHTepdasa u
muto3. [Iporeccrl, mpoTekaromnye B uHTepdase. Perumkanus -
peakuusi MatpuyHoro cuHTe3a JIHK. Crpoenue xpomocom.
XpoMOCOMHBIM  Habop — Kapuotun. JIUMIOMAHBIA |
raruIONJHbIN XPOMOCOMHBIE HaOOPHI. XpomaTusl.
[uTonornueckrue OCHOBBI PA3MHOXKEHUS W HHIAWBUIAYAIBHOIO
pPa3BUTHUSL OPTaHU3MOB.

Henenne knerkm — wMuro3. Cragum wmwutosa. [Iporeccsl,
MPOUCXOJIAIINE HA Pa3HbIX CTaaAUsIX MUTO3a. buonormueckuit
CMBICJI MUTO3a

5.2

@®opMbI pa3MHOKEHUS OPTraHU3MOB: OECIOJO0€ U TOJIOBOE.
Bunbl 6ecniosioro pa3MHOXKEHHUS: J€JIEHUE HaJBOE, TOUYKOBAHUE
OJIHO— U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTATHBHOE
pa3MHOXxkeHue. lckyccTBEeHHOE KJIOHMPOBAaHUE OPTaHU3MOB, €r0
3HAUYEHHUE VISl CENIEKIIUU

5.3

ITonoBoe PAa3MHOKCHHUEC, €TO OTIUYUA OT OecmoJIoro.




Meiio3z. Cranuu merioza. [Tpoueccsl, poucxoadiye Ha CTaausax
Meno3a. IloBegeHune xpomocom B wmenose. KpoccuHrosep.
buonornueckuit CMbICIT U 3HAYCHUE MEN03a

5.4

['ameTtorenes — mpoiiecc 0Opa30BaHUsI TOJIOBBIX KIIETOK Yy
KUBOTHBIX. [loNOBBIE Kene3bl: CEMEHHUKM U SIMYHUKHU.
OOpazoBaHue ¥ pa3BUTHE  TOJIOBBIX  KIIETOK-TaMET
(cnepmaro3ouy, SWIIEKIETKA) — CIEPMATOTeHEe3 W OOTEHE3.
OcoOEHHOCTH CTpOEHUSI SIMIIEKJIETOK W  CIEepPMaTO30U[I0B.
OmnonorBopenue. [lapTeHorenes

5.5

NupuBuayanbHOE pa3BUTHE (OHTOrEHE3). OMOpPHOHAIBHOE
pa3zBuTHe (3MOpUOreHe3). Dtanbl SMOPUOHATILHOTO Pa3BUTHUS Y
MO3BOHOYHBIX  JKHBOTHBIX: napobieHwue, racTpyJsius,
OpraHOTeHE3. [TocTaMOproHaIBHOE ~ pa3BUTHE. Tuns
OCTAMOPHUOHAIBHOTO pa3BUTHSL: npsiMoe, HEenpsMoe
(iuumHouHoe). BiusHME cpeabl Ha pa3BUTHE OPraHU3MOB,
(akTOpkI, CTIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButne pacrennii. OHTOreHE3 IBETKOBOI'O PACTEHUSA:
CTPOECHUE CEMEHH, CTA/INH PA3BUTHS

HaCJ'IGIICTBGHHOCTB 1 U3BMCHYHNBOCTb OPI'aHu3MOB

6.1

[Ipeamer u 3agaun reHetuku. Mctopusi pa3BUTHS T€HETHKHU.
Bkrnaag poccuiickux W 3apyOeXHbBIX YYEHBIX B pa3BUTHE
TE€HETHKU. Mertonbl TeHETUKHU (rMOpUI0TOTUYECKUH,
[UTOIr€HETUYECKUHM, MOJEKYJIspHO-reHeThudeckuil). OCHOBHbBIE
TE€HETUYECKUE HOHSATHS. I'eneTnueckas CUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HaclieJJOBaHUS MPU3HAKOB, YCTAaHOBJICHHBIE [ .
Mennenem. Monorubpuanoe CKpEILBaHUE. 3aKkoH
eAMHOO00pa3usi TruOpuIoB TMepBoro mnokojeHus. [IpaBuio
JOMUHUPOBAaHUA. 3aKOH pAacUISIUICHUs NpU3HaKoB. [ umoresa
qiCTOTHI rameT. [loTHOe U HenoJIHOEe TOMUHUPOBAHHUE.

JurubpuaHoe CKpEIlMBaHHUE. 3aKkoH HE3aBUCHUMOTO
Haclle[JOBaHUs ~ MpHU3HAKOB.  LlUToreHeTmueckue  OCHOBBI
AUTUOPUTHOTO CKPEIIMBaHUsA. AHAJIN3UPYIOIIEe CKPEIIMBAHHE.
Hcnonp30BaHne  aHAIM3WPYIOMIETO  CKPEUIUBAaHUS IS
onpeaeeHusl TeHOTUIa 0CO0n

6.3

CueruienHoe HacnenoBanue npusHakoB. Pabora T. Moprana mo
CIIETUICHHOMY HAcJIeJOBaHUIO TeHOB. HapymieHnue creruieHus




IF€HOB B pE3yJIbTaTe KPOCCHHIOBEpa. XPOMOCOMHASl TEOPHS
HaCJIEJICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.

I'enetnka nmona. XpoMOCOMHOE ONpPEAENIEHUE TT0Ja. AyTOCOMBI
U TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHble U TreTeporaMeTHbIC
opranu3mMbl. HacienoBanue nMpu3HaKkoB, CIETNIEHHBIX C MTOJIOM

6.4

N3meHunBoCTh. BHIbl W3MEHUMBOCTH: HEHACIEICTBEHHAs H
HaciaencTBeHHas.  Pomb  cpexbl B HEHACIEACTBEHHOMN
U3MEHYUBOCTH. XapakTepucTruka MO (UKAITIOHHOM
M3MEHYMBOCTH. BapuanMOHHBIA psAX U BapUalMOHHAs KpUBasl.
Hopma peakuyu npusnaka. KonnuecTBEeHHbIE M KaUECTBEHHBIE
MpHU3HAKK U UX HOpMa peakiuu. CBoicTBa MOAUDUKAITMOHHON
U3MEHYUBOCTU

6.5

HacnencrBennasi, WId  TEHOTHIIMYECKAas, HM3MCHYHBOCTb.
KomOuHaTuBHas M3MEHUMBOCTh. Melo3 U MoJI0OBOM mpoliece —
OCHOBa  KOMOWMHATHMBHOM  W3MEHYMBOCTU. MyTalmoHHas
U3MEHYUBOCTbD. Knaccudukanus MYyTaLHN: TCHHBIE
XPOMOCOMHBIE€, TE€HOMHbIE. YacToTa W MNPUYUHBI MYTallH.
Mytarennbie (akTopel. 3aKOH TOMOJIOTMUECKHUX PSJIOB B
HaciaeacTBeHHoU nm3MenyuBoct H.M. BaBunoBa

6.6

I'enetuka yenoBeka. Kapuotun yenmoBexka. OCHOBHBIE METOJIbI
ICHCTUKA  YCIIOBEKA:  TICHEAJIOTMYCCKUM,  OJM3HCIIOBBLIMH,
IUTOT€HETUYECKUM, OMOXUMHUYECKUM, MOJIEKYJIAPHO-
FeHETUYCCKUH. CoBpeMEHHOE  OMNpEACIICHUE  T'EHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHpPOBAHUE, TCHOTUIMPOBAHUE, B TOM
yuciae ¢ nomompro  III[P-ananmu3za.  HacneacTBeHHBIS
3a00J¢BaHMsI  YCJIOBEKA: TCHHBIC OO0Je3HH, OONE3HU C
HACJICJICTBEHHOM  NPEAPACIIONOKEHHOCTBIO,  XPOMOCOMHBIE
6osie3an. CoMaTHYECKHE U TeHEpaTUBHBIC MyTauu. [IpuHIHAIIBI
3I0pOBOTO OOpasza >KWU3HHW, JUArHOCTHUKH, NPOPUIAKTHKUA H
JICUCHUSI TCHETUYSCKUX Ooje3Hel. MeauKo-TeHETHUECKOe
KOHCYJIbTUPDOBAHUE. 3HAYEHHWE MEIMIIMHCKOW TEHETUKU B
IpPEAOTBPAIICHUH U JICUCHWM TI'EeHETHYECKHUX 3a00JIeBaHUM
yeJioBeKa

Cenexiust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuusi Kak Hayka M TpoOILECC. 3apOXKICHUE CEIICKIUU H
noMmectukanus. Yuenue H.MM. BaBunmoBa o0  meHTpax
MPOUCXOXKIECHUSI W MHOTrooOpas3usi KyJIbTYPHBIX PACTCHHM.
[{eHTpBI MPOUCXOXKICHUS JOMAIIHUX XUBOTHBIX. CopT, Mopoa,
mTaMmMm




7.2

CoBpemeHHbIE METObI CEJICKLIUU. MaccoBbiii 51
WHJIUBUAYAJIbHBIA OTOOPHI B CENEKIIMU PACTCHUN U KUBOTHBIX.
Ouenka »sKcTephepa. bIM3KOPOACTBEHHOE CKpEIIMBAHUE —
uHOpuauHr. Yucras nuHusa. CKpellMBaHUE YHUCTHIX JIMHUM.
I'erepo3uc, wunmu  rubpugnHas  cuna.  HepoactBenHoe
CKpeluBanue — aytopuaunar. OtganéHnas rubpuauzanusa u eé
ycnexu.  MCKyccTBEHHBIM ~ MyTareHe3 WM IIOJYy4YEHHE
HNOJIMTUIOUIOB. JIOCTHKEHHS CENEKIIMU pPAacCTeHUH, KUBOTHBIX U
MUKPOOPTaHU3MOB

7.3

buorexHomorust  Kak ~ OoTpacib  Ipou3BoAcCTBa.  ['eHHas
WHXeHepus. OTtanbl co3gaHuss pekomOuHantHoM JIHK w
TPaHCT€HHBIX Oprann3moB. Kierounast unxenepus. Kiierounsie
KyJIbTYpbl. MUKpPOKJIOHAIbHOE  Pa3MHOXEHUE  PACTEHUM.
KiionupoBaHue BBICOKOIPOIYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHU3MOB. JKOJOTMYECKHE U 3THYeckue mpodiembl. [MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI

11-i1 KIIACC

IIpoBepsiemble TpeOOBaHud K pe3yiabTaTraMm ocBoennss OOIIL

Kon

NpoBepsIeMOro

pe3yJabTaTa

IIpoBepsieMble npeaMeTHbIe pe3yiabTaTbl ocBoeHusi OOII
000

CdopMupoBaHHOCT, 3HAHUH O MECTE M POJM OHOJOTHH B
CUCTEME HAy4YHOTO 3HAHUS  €CTECTBEHHbIX HAayK, B
dbopMUpPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
MHpa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJIE POCCUICKUX U
3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHUOJIOTHH;
(GYHKIIMOHATBHOM TPAMOTHOCTA 4Ye€JOBEKa ISl PEIICHHS
YKU3HEHHBIX 3a71a4

YMeHue packpbiBaTh cojiepKaHHE OMOJIOTHYECKUX TEPMHUHOB
U TIOHSATHM: BUJ, TONYJAINHUs, TEeHOMOHA, DSBOJIOIHS,
JBYKYIIHE CHIIBI ((DAaKTOPBI) HIBOJIOIUH, TPUCTIOCOOTICHHOCTD
OpPraHM3MOB, BHA000pa30oBaHHE, 3KOJOTHYECKHE (HAKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYICHTHI, IEIH
MUTaHMs, DKOJIOTHYECKas upaMuia, OMoTreoleHo3, ornocdepa

YMeHue wuznaratb OMOJIOTMYECKHE TEOpUU (IBOJIOIMOHHAS
teopuss Y. J[lapBuHa, CHHTETHYECKass TEOpPHUsSl IBOJIIOLHUH),
3aKOHbI M 3aKOHOMEpPHOCTH (3apojplieBoro cxoiactsa K.M.




bapa, yepenoBaHus rIaBHBIX HAIPABJICHUM U ITyTEN YBOJIOLUHI
A.H. CeseprioBa, yuenus o Ouochepe B.U. Bepnamckoro),
ONPENENATh TPAHULBI HX TPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BiIaseTb METOAAMHM HAYyYHOTO TMO3HAHMS B OMOJIOTUH
(HaOnrofeHME M ONHUCAHHWE JKUBBIX CHCTEM, IIPOLECCOB MU
ABJICHUHM; OpraHu3aluss M MPOBEACHHE OHUOJIOIMYECKOTO
DKCIIEPUMEHTA,  BBIIABW)KCHHE  THIIOTE3bl;  BBIABICHHE
3aBUCUMOCTH MEXIY UCCIIEIyEMBIMU BEJIMYMHAMM,
OOBSICHEHHE IMOJIyYEHHBIX PE3YyJbTaTOB, HCIOJIb30BAaHHBIX
HAay4YHBIX IIOHATHH, TEOPUA M 3aKOHOB;, YMEHHE JenaTh
BBIBOJIbI HA OCHOBaHUH MOJYYEHHBIX PE3YIbTATOB)

YMeHue BBIJICHATh CYIICCTBEHHBIC TPU3HAKK CTPOCHHS
OMOJIOTHYECKUX OOBEKTOB: BUIOB, MOMYJISIIIUNA, MPOIYIICHTOB,
KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOIICHO30B U DKOCHCTEM;
OCOOCHHOCTH TIPOLIECCOB HACJEACTBEHHOM HM3MEHUYMBOCTH,
€CTECTBEHHOI'O otbopa, BHJI000pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBUS SKOJOTHUYECKUX
(GakTOpOoB Ha OpraHW3Mbl, IEPEHOCAa BEIIECTB M IOTOKA
DHEPTUA B DKOCHCTEMax, AaHTPONOTCHHBIX W3MEHEHUU B
HKOCHUCTEMAax CBOCH MECTHOCTH, KPYyroBOpPOTa BEIIECTB H
OMOTeOXMMUUYECKHUX ITUKIIOB B Ouocdepe

YMeHue npuMeHsTh MNOJIY4YEHHbIE 3HaHUS A1 OOBSCHEHUS
OMOJIOTMYECKUX TPOLECCOB W SBJICHUM, JUId MPUHATHS
IIPAKTUYECKUX PEIICHUM B IIOBCEAHEBHOM XHU3HU B LEISAX
oOecrieueHnss 0OE€30MaCHOCTH CBOETO 3JI0POBbS M 3J0POBBS
OKPYXAIOIUX JIIOAEH, COOJIIOEHUS HOPM TIPaMOTHOIO
IIOBEJICHUSI B OKPYXKAIOUIEH NPHUPOJHOM Cpelie; MOHWMAHUE
HEO0OXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN COBPEMEHHOM
OMOJIOTHH JUIsl pAllMOHAIBHOTO MPUPOIOTIONB30BAHUS

YMeHue pemaTh dJIEMEHTapHbIE OMOJIOTMYECKHE 3aJjauH,
COCTAaBJISITh CXEMbl TEpEeHOCA BEIIECTB MW DHEPruu B
AKOCUCTEMax (LIeTH MUTAHUS)

YMeHue BBHIMOIHATH JIa0OpATOPHBIC W MPAKTUYECKUE PaboTHI,
coOJII0/1aTh MpaBuiia Mpu padoTe ¢ y4eOHbIM U J1a0OPATOPHBIM
o0opynoBaHUEM

YMeHue KpUTHYECKM OLEHMBaTb W  HMHTEPIPETUPOBATH
uH(pOpMAII0 OHOJOTUYECKOTO COJEPkKaHUS, BKIIOYAIOIIYIO
NICEeBJIOHAYYHbIE 3HAHUS W3 pa3InyHbIX McTOYHMKOB (CMU,
Hay4HO-TIOIYJISIPHBIE MaTrepuabl); paccMaTpHuBaTh




r00anbHbIe  AKOJIOTMYECKHE MPOOJIEMbI COBPEMEHHOCTH,
(GbopMuUpOBaTH O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUITHIO

10

YMeHue co3gaBaThb COOCTBEHHBIC ITHCBbMEHHBIE M YCTHBIE
cooOmieHusi, 00001as OHOJOTHYECKYI0 HHGOPMALUIO U3
HECKOJIBKHX MCTOYHHUKOB, IPaMOTHO HCIIOJIb30BaTh
MOHSATUMHBIN anmapar OUOJIOTUH

IIpoBepsiemMbIe 3JIEMEHTHI COEP:KAHUS

Kon

HpOBepﬂeMLIe AJIEMEHTHBI COACPKAHUA

DBOIIOLMOHHAS OUOJIOTHS

1.1

DBOJIIOIUOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuaETEIBCTBA SBOJIIOIHH. ITaneoHTOIOTHUECKHE:
ITOCJIEIOBATEIIFHOCTD ITOSIBJICHUS BHJOB B IAJICOHTOJIOTHYECKOM
JIETOIIMCH, TIepexoaHbIe popMbl. bruoreorpaduueckue: cXoacTBO
u  pazauune ¢ayd U (QIop MaTEpPUKOB U  OCTPOBOB.
DMOpPHUOJOTUYECKHE: CXOACTBA U PA3IMUMs YMOPHOHOB Pa3HBIX
BHUJIOB IMO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAUMEHTAPHbIC OpPTaHbI,
aTaBU3MBI. MonekyasspHOOMOXUMHYECKHUE: CXOJICTBO
MEXaHW3MOB HACJICACTBEHHOCTH M OCHOBHBIX METAa0O0JIMYECKUX
IyTEN y BCEX OPTaHU3MOB

1.2

OpomonuonHas  Teopuss Y.  lapBuna.  IIpeamocwliku
BO3HUKHOBEHUSI JapBUHU3MA. J[BWXKYIIUE CHUIIBI DBOJIOIMH
BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHUE TIPH
OTPAaHUYCHHOCTH PECYPCOB, HEOIpPEACIIEHHAs WU3MEHYUBOCTD,
60pr0a 3a CyIecCTBOBaHHE, €CTECTBEHHBI OTOOD)

1.3

Cuntetnueckass teopusi sBoionuu (CTD) u OCHOBHBIE €€
nojoxxenusi. Mukpoospostonus. [lonmynsnus kak eIuHUIa BUAA
1 DBOJTFOLIMH

1.4

JBrokymue cuibl ((GakTopbl) SBOJIONMK BHUAOB B MPHUPOJIE.
MyTalMoHHbIA TpollecC M KOMOWHATUBHAs W3MEHYUBOCTb.
[lonynsaunoHHblE BOJHBI W JApeid reHoB. WM3omauus wu
murpaiusa. EcTecTBeHHBIM OTOOp — HampaBisomui (hakTop
sBOJIIOLIMU. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[Tpucnoco06IeHHOCTh OPTraHU3MOB KaK Pe3yJabTaT JBOJIIOIUH.
[Ipumepsl mpucnocoOIeHUt y opranu3MoB. Apomopdo3bl U




WIM0aJalTal[H.

Bun u Bunoo6pazosanne. Kpurepuu Buna. OcHOBHbBIE (OpPMBI
BHU1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe

1.5

Makposomorusi.  Dopmbel  sBoMIOIMU:  duUIIETHYECKas,
IUBEPIreHTHAs, KOHBEpreHTHas1, napasuienbHas. Heodpartumocthb
ABOJIIOLIUU

Bo3HukHOBEHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHay4dHBIC TIPEACTABJICHHUS O 3apOKIEHWUHW >KU3HU. HayuHble
THIOTE3bl BO3HMKHOBEHHUS JKW3HM Ha 3emiie: abuoreHes u
MaHCIIepMus. XHUMHYECKas DBOJIONUA. OKCIIEPUMEHTAIBLHOE
MOATBEP)KICHNE XUMUYECKON HBOMIONWU. HauanpHbIC 3Tarmbl
ouonornyeckoi spomounu. l'mnoreza PHK-mmpa. Ilepsbie
KICTKH W UX HBOMOIUsA. DopMuUpOBaHWE OCHOBHBIX TPYII
KUBBIX OPTaHU3MOB

2.2

Pa3Butne xnu3Hu Ha 3emie 1o 3pam u nepuonam. Karapxeil.
Apxelickas u npotepo3oiickas 3pbl. [lanmeo3oiickas 3pa u eé
NepUobl:  KEeMOpPUHCKHI,  OpPJAOBHKCKHHA,  CHIIypUUCKUH,
NEBOHCKWI, KAMEHHOYTOJIBHBIN, ITIEpMCKUN. Me3o30icKas 3pa u
€€ MEepUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kaitno3olickast 3pa v €€ nepuojpl: MajJcoreHOBbIN, HEOT€HOBBIM,
AHTPOIIOrE€HOBBIN. XapaKTEPUCTHUKA KIIMMATa U T'E€OJIOTHYECKUX
nporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUUHM PACTUTEIBHOTO U
KUBOTHOTO Mupa. ApomMopho3bl y pacTeHUHW H KUBOTHBIX.
[TosiBieHMe, pacUBET U BBIMUPAHUE TPYIII JKUBBIX OPTaHU3MOB

2.3

Cucrema OpraHM4ecKOro Mupa Kak OTpPaXCHUE HBOJIIOLUU.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB

2.4

DOBOJIIOIMA 4YeNoBEeKa. AHTPOMNOJIOTHSl KaKk Hayka. Pa3Butue
MPEJICTABIICHU O TPOUCXOXKICHUM  4YEJIOBEeKa. MeToasl
M3ydeHHs aHTporioreHe3a. CXOICTBa M pas3iIM4YMs YEIIOBEKA M
AKUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBvxymue cuibl (pakTopsl) anTpornoreHeza. HacnencrBeHHas
M3MEHYHMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIN 00pa3
’KU3HU, U3TOTOBJICHUE OPYIUH Tpyda, MBIITUICHHUE, PEYb

2.5

OcHOBHBIE  CTaAMM W  BETBH  DBOJIOLMM  YEJIOBEKA:
aBCTpaJIONUTEKH, YenoBek yMelnblid, HeloBeK NpsAMOXOIAILNN,
Yenosek HeaHaepranbCkui, YenoBexk pasymubid. Haxonku




HCKOINAEMBbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUS, 00JIACTh
pacripoctpaHeHusi, 00BEM TOJOBHOTO MO3ra, 00pa3 >KW3HH,

opyaus

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE PaCchl: €BPONEOUTHAS
(eBpaswmiickas),  Herpo-aBCTpaJioujHas  (PKBaTOpHaJIbHAsA),
MOHTOJIOMTHAS (a3maTcKO-aMepUKaHCKas). YepTtsl
MPUCIIOCOOJICHHOCTH TPEACTABUTEIICH YEIOBEYECKUX pac K
YCIIOBUSIM  CYIIIECTBOBaHWA. EJIMHCTBO YelIOBEUECKUX pac.
Kputnka pacuzma

Opranu3mbl U OKpyXkarolas cpeaa

3.1

OKOJIOTHsI KaK HayKa. 3aJadd M pasleibl dKOJIOTMH. MeTobl
DKOJIOTUYECKUX UCCJIEIOBAHM. DKOJIOrM4ecKoe
MupoBo33peHue. Cpeapl 0OMTaHUS OpPraHU3MOB: BOJHAS,
Ha3eMHO-BO3/1yIlIHAsl, IOYBEHHAs!, BHYyTPUOPTaHU3MEHHAs

3.2

DKOJIOTUUECKHUE q)aKTOpBI. KJIaCCI/I(bI/IKaI_[I/IH OKOJIOTHYCCKHUX
(baKTOpOBI a6I/IOTI/I‘IeCKI/I€, OMOTHYECKUE H AHTPOIIOT'CHHBIC.
HeﬁCTBHC OKOJIOINYCCKHUX (b&KTOpOB Ha OpTraHHU3MbI

3.3

AOuoTtnueckue (pakTopel: CBET, TeMmIepaTypa, BIAKHOCTb.
®dotonepuoausM. [lpucnocobneHuss opraHu3MoOB K JEHCTBUIO
abuoTndeckux (paxkTopoB. bruosornueckue puTMbl

3.4

buotnueckue daxkTopsl. Busibl OMOTHUECKUX B3aUMOICUCTBUI:
KOHKYpPEHIIUSI, XWIIHWUYECTBO, MAapa3sUTU3M, MYTYyalu3M,
KOMMEHCAJIU3M (Hax7IeOHMYECTBO, KBapTUPAHTCTBO),
aMEHCaJn3M, HEUTpaIU3M. 3HaueHue OMOTHYECKUX
B3aMMOJECHUCTBUM I  CYIIECTBOBAHMS  OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE  XapaKTEPUCTUKH  mnonyiasuuu. (OCHOBHbBIE
oKa3aTeau MOMYJISIUAHN: YUCJIEHHOCTb, MJIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUTpauus. JlMHAMHKa
YUCJIEHHOCTH TOMYJISIIUU U €€ PEeryJIsius

COO6HI€CTBO H 3KOJOTNYCCKHUE CUCTEMBI

4.1

Coo0miecTBO opraHuzMoB - 6uoreHo3. CTpyKTypsl OuoleHO3a:
BUJIOBasi, MPOCTPAHCTBEHHAsA, Tpouueckas (muiesas). Bumsi-
noMHUHAHTEL. CBS3U B OMOLIEHO3€E

4.2

Okosornueckre  cuctembl  (3kocucreMbl). [lonarue 00
sKocucTeMe U OuoreoleHo3e. DYHKIIMOHATBHBIE KOMIIOHEHTHI
DKOCHUCTEMBI:  MPOAYLUEHTHI,  KOHCYMEHTBI,  PEIYyLICHTBHI.




KpyroBopoT BemectB M TOTOK BSHEPTUH B IKOCHCTEME.
Tpoduueckue (muiieBsie) ypoBHH 3KocucTeMbl. [IuieBsie nenu
u cetd. OCHOBHBIE TIIOKa3aTeJnd SKOCHUCTEMBI: OuoMacca,
OPOAYKIMS.  OKOJOTMYECKHE  MUPaMHUABL:  TPOAYKIIHH,
YUCJIIEHHOCTH, OnoMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYUBOCTD,
camoperyssinus, passurue. Cykueccus

4.3

[IpupoaHbie  SKOCHUCTEMBI.  DKOCHUCTEMBI 03p U  PEK.
DKocHucTeMa XBOMHOIO WIH IIUPOKOJIMCTBEHHOIO JIECA.

AHTpOIIOTE€HHBIE SKOCHUCTEMBI. ATPO3KOCUCTEMBI.
Ypboskocucremsbl. buonornyeckoe U X034MCTBEHHOE 3HAUCHHE
arpo’KocucTeM U ypOo3kocucteM. buopasHooOpa3ue Kak
daktop YCTOMYMBOCTHU DKOCHCTEM. Coxpanenue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emIie

4.4

VYyenue B.M. Bepuanckoro o ouocdepe. ['panuipl, coctaB u
cTpykTypa Ouocdepnl. JKuBoe BEHIECTBO M €ro (PyHKIIHH.
Ocobennoctu  Ouocepbl Kak TIOOATBHOM  AKOCHCTEMBI.
JluHamuyeckoe paBHOBECHME W OOpaTHasi CBsi3b B Ouocdepe.
KpyroBopoTrsl  BemecTB ©  OHOTCOXMMHYECKHE  ITUKJIIBI
AJIeMEHTOB  (yrjiepoja, a3oTa). 30HAJIbHOCTh OHOCHEPBHI.
OcHOBHBIE OMOMBI CYIITH

4.5

UYenosedecTBO B Onochepe 3emian. AHTPONIOTCHHBIE U3MEHEHHUS
B O6nocdepe. ['mobaapHbIe PKOJOTUUECKHE TTPOOIIESMBI.

OcHoOBa palMOHANIBHOTO YIPABJICHHS MPUPOJHBIMU PECYpCaMHU
U UX ucnojb3oBaHue. JlocTwkeHuss OMOJOTMM M OXpaHa
OPUPOABI

Ilepeyenn npoBepsiembix Ha EI'D nmo Omosrorumn tpedoBanuii K pe3yJbraTamM

ocsoenuss OOII COO

Kon

IIpoBepsiemble TPeOOBaHMSA K NMPEAMETHBIM pPe3yJibTaTaM

NpoBepPsieMOro
pobep ocsoeHust OOII COO Ha ocHoBe ®I'OC
TpeOOBaHUS
CdopMHUpOBaHHOCTh 3HAHWUKA O MECTE M POJU OHOJIOTHUH B
CUCTEME  ECTECTBEHHbIX  HayK, B  (OpPMHpPOBAHUU
1 COBPEMEHHOW €CTECTBEHHOHAyYHOM KApPTUHbI MHUpPa, B

IMIO3HAHWHK 3aKOHOB IIPHUPOAbI U PCIICHUU JXKN3HCHHO BA’KHBIX
COIIMaJIBHO-3THYCCKUX, 9KOHOMMHNYCCKHUX, OKOJIOI'M4YCCKHUX




npoOJjieM YeloBEeUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
pallMOHAIILHOTO TMPUPOAOINOJB30BaHUS, B (POPMUPOBAHUU
LEHHOCTHOTO OTHOLIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O
BKJIaJIC POCCHUUCKUX W 3apyOEKHBIX YYEHBIX- OHWOJIOTOB B
pa3BUTHE OMOJIOTUHU

Bnagenue cucremMor 3HaHWIT 00 OCHOBHBIX METOHAX
HAy4YHOTO TIO3HAHUS, WCMOJb3yeMbIX B OHOJOTMYECKHUX
HCCIICIOBAHUSIX KUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHUE,
U3MEpeHne,  NpoBeAcHUE  HaAOMIOJeHUM);  crocobamu
BBISIBJICHUSI W OILEHKHM AHTPONOTCHHBIX HW3MEHEHHU B

npUpoe.

Ymenue BBIJIBUTATh TUIOTE3BI, MIPOBEPATH ux
HKCIIEPUMEHTAJILHBIMU  CPEJICTBAMH,  (PopMynIHupys  IIeNb
WCCIICIOBAHUSI, AHAJIU3UPOBATh IOJYUYECHHBIE PE3YJIbTaThl U
JIeTIaTh BBIBO/IBI.

Brrsinenue 3aBUCHMOCTH MEXKIY UCCIIEyEMBIMU
BEJIMUMHAMU, OOBSICHEHUE TIOJYYECHHBIX pE3YyJIbTaTOB H
(GOopMyIMpOBaHKE BBIBOJAOB C MCIOJIb30BAHUEM HAyUYHBIX
MOHSATHM, TEOPUU U 3aKOHOB

YMeHue BiIaieTb CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOMOJIAraronue OUOJIOTHYECKUE TEPMHUHBI U
noHATUSI (KWU3HBb, KJETKa, TKaHb, OpraH, OpPraHu3M, BU],
MOMYJISIIUs, YKOCUCTEMa, OUOIIEHO3, Ouocdepa; MeTabou3M,
roMeocTa3, KJIETOYHbI HWMMYHHUTET, OHOCHUHTE3 OeiKa,
OMOMOJIUMEDHI, JTACKPETHOCTb, CaMOpETyJISLMA,
CaMOBOCITPOU3BEJICHUE, HACJIEACTBEHHOCTh, W3MEHYHUBOCTb,
HSHEPro3aBUCUMOCTh, POCT U Pa3BUTHE); OMOJOTUUECKUE
teopun: kietoyHas teopus T. IlIBanmna, M. Illneiinena, P.
BupxoBa; KJIOHaIbHO-CEIEKTUBHOIO UMMyHHUTeTa [1. Dpnux,
N.. MeuHukoBa, XpOMOCOMHAsI T€OPHUsI HACIIEICTBEH-HOCTHU
T. Moprana, 3akoH 3apoaeiueBoro cxoxacrsa K. boapa,
3BOJIIOLMOHHAs Teopus Y. JlapBuHA, CUHTETHYECKas TEOPHUs
ABOJIIOLMK, Teopust anTponoreHesa Y. JlapBunHa; Teopus
ouoreoneHo3a B.H. CykauéBa; yuenme H.M. BaBuiosa o
IEHTpax MHOT000pa3us W TPOUCXOKIACHUS KYJIbTYPHBIX
pacrenuii, yaenue A.H. CeBeprioBa o myTsaxX U HapaBJIECHUAX
sBomonuu, yuyenue B.M. Bepuanckoro - o Ouocdepe);
3aKOHBI (eAMHOOOpa3usi TMOTOMKOB TIEPBOIO TMOKOJICHMUS,
paclienyieHus MNPU3HAKOB, HE3aBUCUMOIO HACJIEIOBAHUS
npusHakoB ['. Menzaensa; CLEIIIEHHOIO  HACJeAOBaHMS




IIPU3HAKOB M HapylleHHWs cuermieHus resos 1. Moprana;
TOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOM W3MEHYMBOCTH
H.M. BaBuiioBa; renerndeckoro paBHoBecus . Xapau u B.
BaiinGepra; 3apOJBIIIEBOTO cxonctea K. bapa;
ouorenernueckuii 3akoH . I'ekkens, @. Miomnepa);
MPUHIHUIBI (UUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH); NIpaBuia
(Muaumyma 1O. JIubuxa, 3KOIOTHYECKOW MUPAMUIBI YHCEI,
Oumomacchl W DSHEPruHu); TUIoTe3bl (KoarepBatHou A.l.
Omnapuna, nepsuuHoro OymnboHa Jx. XomnneitHa, MUKpocdep
C. ®oxkca, pudosuma T. Uek)

YMeHrne pemiath IMOWCKOBBIE OHMOJIOTHYECKHE 3aauH;
BBIABIISITD MPUYUHHO-CJICICTBCHHbIEC CBS3U MEKTY
UCCIIETyEeMbIMU OMOJIOTUYECKUMHU O0OBEKTaMU, IIPoIiecCaMu U
SBJICHUSIMM; JIeJlaThb BBIBOJBI U TPOTHO3bl HA OCHOBAHUU
MOJYYEHHBIX PE3YyJbTAaTOB; COCTaBJISITh TE€HOTUIIMYECKUE
CXEMbl CKpEIIMBaHUs ISl Pa3HBIX THUIIOB HAaCEI0BaHUS
MIPU3HAKOB y OPraHU3MOB, COCTAaBJISITh CXEMbl IEpeHoca
BEIIECTB M DHEPTUHU B IKOCUCTEMAaX (1I€MH MUTAHUSI, TUIICBBIC
CETH)

YMeHre yCTaHaBIMBATh B3aHMOCBSI3U MEXKIY CTPOCHHEM H
GYHKIHUSIMHU: OPTaHOWIOB, KJIIETOK Pa3HBIX TKaHEH, opraHaMu
U CHUCTEMaMH OpPTaHOB Yy PACTCHHM, KUBOTHBIX U UYCIIOBEKA;
MEXIy OTallaMi OOMEHa BEIIECTB; ATalmaMH KICTOYHOTO
IUMKJIa W OSKA3HEHHBIX [HUKJIOB OPTaHW3MOB; dTaraMu
SMOPUOHATILHOTO PAa3BUTHUSA; TEHOTUIIOM U (HEHOTHUIIOM,
dbenotunom u (QakTopamu cpeapl OOWUTAHHUA;, TPOIECCaMU
HBOJTIOIUY; JIBKYIIIUMHU CHJIaMH aHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3IUYHBIX YKOCUCTEM U MPHUCITOCOOICHUSIMU
K HUM OpPTaHU3MOB

YMeHHe BBIIEIATH CYIIECTBCHHBIC IPU3HAKU: CTPOCHUS
BHUPYCOB, KJIECTOK MPOKAPHUOT U DYKAPHOT; OJHOKICTOUYHBIX U
MHOTOKJICTOYHBIX ~ OPTaHU3MOB, BHJOB, OHOTrEOIICHO30B,
DKOCUCTEM U Ouocdepsl; CTPOCHUS OpPraHOB U CHUCTEM
OpraHOB pAacCTEHUM, IKUBOTHBIX, UEJOBEKa; IPOIIECCOB
KU3ZHENIEATESILHOCTH, MPOTEKAIOIINX B OpraHU3MaX pacTeHUH,
YKUBOTHBIX M YEJIOBEKA; OMOJOTUYECKHUX IMPOIIECCOB: 0OMEHa
BemecTs  (Merabonms3M), HWHGOpPMAIMK U MIPEBpAIICHUS
9HEpruu, OpOXKEeHHs, AaBTOTPOGHOTO H TETEPOTPODHOTO
TUTIOB TMHTaHHS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a,
Meio3a, raMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPUOHAIBHOTO
pa3BUTHS, PA3MHOXKCHHS, WHAWNBUAYATLHOTO  Pa3BHTHS




opraHusma (oHTOTEHE3A), B3aMMOJICCTBUSL  TCHOB,
reTepo3uca; JNEUCTBUN HCKYCCTBEHHOTO otOopa,
CTaOWIM3UPYIOUIETO,  JIBIKYIIETO W Pa3pbIBAIOLIECTO
€CTECTBEHHOT'O ot0opa; JITONaTPUYECKOTrO u
CUMIIATPUYECKOTO BHI000pPA30BAHMS; BIIMSHUS JIBIDKYIITHX
CuI IBOJIFOLIUHU Ha reHooH]T MOTYJISTIAM;
MPUCTIOCOOJICHHOCTH  OPTraHW3MOB K Cpelne oOWTaHws,
YyepeloBaHUsl  HAMNpaBJICHUW  DBOJIOLMH;  KPYroBOpOTa
BEIIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX

ChopMupoBaHHOCTh YMEHHUS  BBIJCIATh  CYIICCTBCHHBIC
MPU3HAKKM BHUPYCOB, KJIETOK MPOKAPHOT U  DYKApPHOT;
OJTHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB,
OMOTeOIEHO30B M HJKOCHUCTEM; OCOOCHHOCTH MPOLIECCOB
oOMEHa BENMIECTB M TPEBPAIICHUS DSHEPTHH B KIETKE,
dboToCcuHTE3a, IJIACTUYECKOTO U JIHEPreTUYEeCKOro oOMEHa,
XEMOCHHTE3a, MUTO3a, MEi103a, OIUIOJOTBOPECHUS, Pa3BUTHS U
Pa3MHOXKEHUS, WHJIUBUAYAJIbHOTO PpAa3BUTHS OpraHU3Ma
(oHTOTrEHe3a), OOphrOBI 3a CYIIECTBOBAHHE, €CTCCTBEHHOTO
otbopa, BU000pa30BaHMs, MPHUCIIOCOOTICHHOCTH OPTaHU3MOB
K cpene oOWTaHUS, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AQHTPONIOTEHHBIX  WM3MEHEHMM B  JKOCHCTEMaxX  CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M MPEBPAIICHUS YHEPTUH B
ouocdepe

YMeHue HCHoib30BaTh COOTBETCTBYIOIIME  apTyMEHTHI,
OMOJIOTHYECKYI0O  TEPMHUHOJIOTHMIO W CHUMBOJUKY  JUIS
JIOKa3aTeJIbCTBA poacTBa OpraHu3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYIIIT; B3aUMOCBSI3H OPTaHU3MOB U CPEJIbI
oOWTaHUS; EIMHCTBA YEJIIOBEUECCKHUX pac; HEOOXOIMMOCTH
3I0POBOTO 00pa3a >KM3HU, COXpPaHEHHUs pa3HOOOpa3us BUIOB
U DKOCHCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUS TPHUPOIBI H
YyeJIOBEYECTBA

YMenune KPUTHUYECKU OIICHUBATh uHdopmaruio
OMOJIOTUYECKOTO COJEPKAHUS; MHTEPIIPETUPOBATH STUUYECKUE
aCIeKThl  COBPEMEHHBIX  HUCCJEJAOBAaHMM B  OHOJIOTHH,
MEJUIMHE, OWOTEXHOJIOTUH, pPacCMAaTPUBATh TJI00ATbHBIC
HKOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH TIO
OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIIUIO

IlepedyeHb 371eMeHTOB co/lep:KaHus, NpoBepsieMbix HA EI'D mo 6nosioruun

‘ Kona

‘ IIpoBepsieMblii 3JIeMeHT COJIePKAHUS




buonorus kak Hayka. JKuBbIe CUCTEMBI U UX U3YYECHHUE

1.1

CoBpeMeHHas Ouoyorusi - KOMIUIEKCHAash Hayka. buonormyeckue
HAyKH W U3ydaemMble UMH 1mpoOineMbl. DyHIaMeHTalbHEIE,
MPUKJIAHBIE U TIOUCKOBBIE HAYYHbBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadeHne OMOJIOTHH B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HayyHOM KapTtuHbl mupa. [Ipodeccun, cBs3anHble C OHONOTHEH.
3HaueHHEe OHOJIOTMM B MPAKTHUYECKOW JAESATENbHOCTH YEJIOBEKa:
MEIUIMHE, CEJIbCKOM XO35MCTBE, NPOMBIIUICHHOCTH, OXpaHe
MIPUPOJIBI

1.2

XKupble cucreMbl Kak npenMer uzydeHus Ouosoruu. CBoicTBa
KUBBIX CHUCTEM: €IMHCTBO XMMHUYECKOIO COCTaBa, IHUCKPETHOCTh U
LEJOCTHOCTh, CJOXKHOCTb W  YHOPSAOYEHHOCTb  CTPYKTYPBI,
OTKPBITOCTb, caMOOpraHu3alus, CaMOBOCIPOU3BECHUE,
pa3apa)KUMOCTh, K3BMEHUYUBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHU3alMU >KUBBIX CUCTEM: MOJICKYJISIPHBINA, KICTOYHBIMH,
TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OmoreornieHoTHUeCcKmii), Omocdepuniii. I[Iporeccsi,
POUCXOIAIINE B KUBBIX cucTeMaX. OCHOBHBIE MPU3HAKU KUBOTO.
XKuzHb Kak GpopMa CyIecTBOBaHUS MaTEPUU

1.3

Metonasl  Ouosiormyeckoid  Hayku. HaOnroneHue, wu3MepeHuUe,
DKCIEPUMEHT, CUCTEMATH3anus, MeTaaHanus. [lonsaTue o 3aBucumon
W HE3aBUCMMOW TmepemMeHHOW. [lmaHupoBaHWe SKCIIEpUMEHTA.
IlocranoBka u mnpoBepka rumnore3. HyneBasa runotesa. Ilonstue
BBIOOPKH U €€ JTOCTOBEpPHOCTh. Pa30poc B OMOJIOTHYECKUX JAHHBIX.
OueHka [OCTOBEpPHOCTH MOJYYEHHBIX pe3yabTaToB. [IpUunHbBI
VCKaXECHUSI PE3yJbTAaTOB dKcrepuMeHTa. [[oHsATHE CTaTUCTUYECKOro
TecTa

Kierka kak Omonorudeckas cucTeMa

2.1

Krnerka — cTpykrypHO-(pyHKIIMOHANIbHAS €WHUIIA KUBOTO. VcTopus
oTkpbITUs KiIeTKUu. PabGoTtel P. I'yka, A. JleBenryka. Kierounas
teopust (T. IBann, M. Ineligen, P. Bupxo). OcHOBHbIE
MOJIOXKEHUS COBPEMEHHOU KJICTOUHOM Teopur. MeToibl
MOJIEKYJIAPHOU U KJIETOYHOU OMoJIOTUH: MHUKPOCKON U,
xpomatorpadusi, 2MeKTpodope3, METOJl  MEYEHBIX  aTOMOB,
muddepeHanbHoe HeHTpUPyrupoBanme, KyJIbTUBUPOBAHHUE KIIETOK

2.2

XUMUYECKUMN COCTaB KJIETKH. Maxkpo-, MUKPO- 51
YIABTPAMUKPOIJIEMEHTEI. Boma m €€ ponp Kak pacTBOPUTENS,
peareHTa, y4acTue B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYJIISALUU.




MI/IHepaHBHBIe BCIICCTBA KJICTKH, HX OuoJiornyeckas PpOJIb. Ponb
KaTHOHOB 1 aHHMOHOB B KJICTKC.

buonornyeckue mnonumepsl. benku. AMHMHOKHCIOTHBIM COCTaB
0enkoB. CTpykTypbl OenkoBoi Mojekyibl. [lepBuyHas cTpykTypa
Oenka, mentuaHas CBA3b. BTopuuHas, TpeTU4yHas, 4YETBEPTUYHAA
cTpykTyphl. [leHatypanus. CpoiictBa OenkoB. Kiaccudukanus
6enkoB. buonornyeckue GyHKINMH OEIKOB.

Yrnesoapl. MoHocaxapuapl, JIHCAXapuibl, OJIUIOCAXapuipl U
nonucaxapuapl. OOmuUN TUIaH CTpOeHUs U (PU3HKO-XUMHUYECKHE
CBOICTBa yrieBo10B. buonornyeckue GyHKIMMN yII€BOI0B.

Jlumuasl. ['mapodunsHO-TUAPOdOOHBIE CcBOicTBa. Kiaccuduxarus
mununoB. Tpurnuuepunsl, Qochonunuasl, BOCKH, CTEPOMIIBI.
buonornueckue  QyHKUMHM ~ JIUIOHIOB. O6mue  cBoiicTBa
OMOJIOTMYECKUX  MeMOpaH —  TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK um PHK. Crpoenue HyKIEeMHOBBIX
kucinoT. Hykneoruasl. [lpunnun komruiemeHtapHocTu. IIpaBuio
Yapradda. Crpykrypa JJHK — JIBOMHAs crupaib.
Mecronaxoxaenue u ouonorunueckue ¢pynkiuu JIHK. Bunsr PHK.
Oyukuun PHK B ketke.

Crpoenne Monekynsl AT®. Makpos3pruyeckue CBsI3U B MOJIEKYJIE
AT®. buonornueckue ¢ynkuun ATOD. BoccTraHOBIEHHBIE
nepeHocuuku, ux ¢pyHknuu B kietke. Cekenuponanue JJHK.

CtpykTypHas Ouonorusi: OuoxumMuueckue © OuodusmvecKkue
UCCJICIOBAHUSI ~ COCTaBa W MPOCTPAHCTBEHHOW  CTPYKTYPHI
OMOMOJIEKYIT

2.3

Tunel  KJIETOK:  DyKapuoOTHYeCKass W IPOKaApUOTHYECKAS.
CtpykTypHO(DYHKIIMOHATBEHBIE 00pa30BaHUS KICTKH.

CtpoeHue MpoKaprOTUYECKOMN KieTku. KineTtouyHas creHka OakTepuid
u apxeil. OCOOEHHOCTH CTPOEHUSI TeTEepPOTPOPHON M aBTOTPO(PHOU
MPOKAPUOTHYECKUX KJIETOK. MecTo U pojib TMPOKApUOT B
OMoIIeHO3aX.

Ctpoenne u (QYHKIIMOHMpPOBAHWE DYKAPUOTHUYECKOM  KIIETKHU.
[lmazmatnueckas MeMOpaHa (mazmanemma). Crpykrypa
MIa3MaTUueckod  MeMOpaHbl.  TpaHCOpT  BEMIECTB  uepes




M1a3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (Auddy3usi, obneryénnas
auddys3usi), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIM aKTHUBHBIN
tpancnopt). [lomymponurniaemocts MemOpanbl. PaGora HaTpwmii-
KaJINEBOTO HAcOCa. DHAOIKTO3: MUHOIUTO3, (DaroruTo3. DK301HUTO3.
Knerounas crenka. CTpykTypa W (yHKIMM KIETOYHOW CTEHKU
pacTeHuil, rpuboB.

[uronnasma. Iluto3omb. IluTockener. JIBHKE€HHE IUTOILIA3MBI.
Opranougel  kieTkd. OpHOMEMOpaHHBIE OpPraHOUABI  KJIETKU:
sHAoIuIazMaTrueckas cetb (O1IC), anmapat 'oybku, TU30COMBI, UX
cTpoeHue u PpyHKIHUU. B3anMocBsI3p 0lHOMEMOpaHHBIX OPTaHOUIOB
kietkd.  CTpoeHue  rpaHyisipHOro  petukyiayma.  CuHTes
pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkwuii
(arpanyJsiIpHBII) 3HAOIIA3MATUYECKUN peTukyiayMm. CekpeTopHas
¢ynkuua anmapara [onbaku. TpaHCHOPT BEIIECTB B  KIETKE.
Baxkyomnu pacturenbHbIX Kinetok. Kiierounstii cok. Typrop.

HOHyaBTOHOMHBIC OpraHOMABI KIICTKHU: MUTOXOHAPHH, IIJIIACTUABI.

Crpoenne ¥ (QyHKIMM MHUTOXOHJIpUM H mactui. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIEC IACTUIBI (POTOCUHTE3UPYIOIIUX FYKAPHUOT.
XII0pOILIACTHI, XPOMOILIACTBI, JICUKOIUIACTHI BBICILIMX PACTEHUM.

HememOpannbsie opranouasl kietku CrpoeHue U QyHKIHMH
HEMEMOpaHHBIX OpraHouI0B KJIETKHU. Pu6ocomsi.
MukpodunameHTel.  MpIedHble  KIETKH.  MHUKPOTPYyOOUKH.
Knerounsiii nentp. CtpoeHne U IBHKEHHUE KTYTUKOB U PECHUYEK.
MukpoTpyOouku nutoria3Mel. LleHTpromb.

SAnpo. OOGosouka siapa, XpPOMATHH, KapUOIUIa3Mma, SJIPBIIIKH, HX
ctpoeHue W GyHKIuUWA.  SAAepHBIM  OCNKOBBIM  MaTpHKC.
[IpocTpaHCcTBEHHOE PACIIOIOKEHUE XPOMOCOM B MHTEP(A3HOM sIJIpeE.
benku xpomaTrHa — TUCTOHBI.

Knerounbsie BkmtoueHusi. CpaBHUTENIbHAST XapaKTEPUCTUKA KIIETOK
AYKapHUOT (PacTUTENBHOM, )KUBOTHOM, TPUOHOI)

2.4

AcCUMUIISLINS U TUCCUMIIALINAA — JIBE€ CTOPOHBI MeTabonn3Ma. TUmsl
oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHBIA. YdacTue
KHCJIOpPOJia B OOMEHHBIX MpOIeccax. DHEPreTHIECKOe 00ecTieueHne
KJIETKU: [IPEBpAILECHUE ATD B OOMEHHBIX IpoLeccax.
DepMEHTATUBHBIMN XapakTep peakiil KJIETOYHOro MeTaboiau3Ma.
@epMeHThI, HUX CTPOCHHUE, CBOMCTBA W MEXAHU3M JICHCTBUS.
Kodepmentsl.  Oramumst  GepMEHTOB  OT  HEOPTaHMYECKHUX




KaTanmu3aTopoB.  benku-akTBaTOpel W OCNKU-UHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIIMH OT Pa3IMYHBIX
(dbakTOpOB.

[TepBU4HBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.
Ponp xnoporiactoB B nmpouecce GpotocuHTe3a. CBETOBas U TEMHOBAs
¢azel.  [IpomykruBHOCTH  (oTOCHHTE3a. BnmsHHE pazaHYHBIX
(dakTOpoB Ha CKOPOCTH (HOTOCHMHTE3A. 3HAUCHHE (DOTOCHHTE3A.

XeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUDUIIUPYIOIIHE OaKTepuu, Kene300akTepur, cepoOaKTepuu,
BOJOPOJIHbIE OaKTEepHH. 3HAUECHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxkenus. [IponykTsl OposkeHus u
UX UCIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI Kak
00BEKThI OMOTEXHOJIOTUU U BO30YAUTEN OOJIE3HEH.

AspoOHbIE  OpraHu3Mbl.  JTalbl  J3HEPreTUYECKOro  oOMEHa.
[TogroroButenpHbit  3Tan.  [nukonu3  —  OECKUCIOPOAHOE
PaCILEIIIICHUE TTIIOKO3BI.

buonoruueckoe OKuCIE€HHE, WM KIETOYHOE JbixaHue. Poib
MUTOXOHJIpUA B  Mpoleccax  OUOJOTUYECKOTO  OKHUCIICHUS.
Huxnuyeckue peaknuu. OxuciutenbHoe  (pocopuiiipoBaHue.
[IpeumyiiectBa a’poOHOr0 mHyTH OOMEHa BEIIECTB  NEpeN
aHa’pOoOHBIM. D(P(HEKTUBHOCTH IHEPTreTUIECKOTO OOMEHA

2.5

Peakunn maTpuyHoro cuHrtes3a. lIpyHUMI KOMIUJIEMEHTAPHOCTH B
peakuMsaxX MaTPUYHOIO CHHTe3a. Peanusauus HacieaCTBEHHON
uHpopmaruu. ['eHeTHYecKnii KoJI, ero cBoicTBa. TpaHCKpUIIIIUS —
MaTpPUYHBIN CHUHTE3 PHK. [TpuHIUIIBI TPAHCKPUIILUHN:
KOMIUIEMEHTAPHOCTh,  AHTUIAPAJUICIbBHOCTh, ACUMMETPUYHOCTb.
Tpancnsuma u  e€ odrtanel. Yyactue TtpaHcnoptHeix PHK B
OuocuHtese Oenka. YcnoBus OuocuHTe3a Oenka. KoaupoBanue
aMuHOKUCTOT. Pois pubocoM B OnocuHTE3e Oenka.

Opranm3zanysi T€HOMa Yy MPOKAPUOT U JSyKapuoT. Perysius
aKTUBHOCTU T€HOB y MpokapuoT. ['unoresza onepona (P. XKakob, XK.
Mano). Perymsammsi oOMeHHBIX TporieccoB B kieTke. KieTouyHsbrii
rOMEOCTas3.

Bupycel — HekneTouHble (OPMBI KM3HU W OOJIMIaTHbIE Mapa3uThl.
CrpoeHne mpOCTBIX W CIOXKHBIX  BUPYCOB, PETPOBHPYCOB,




O0aktepuodaros.

Bupycubie 3a0oneBaHus 4yeioBeKa, KUBOTHBIX, pactenuid. CIIA]I,
COVID-19, conmanpHbie 1 MEIUITUHCKHAE TPOOIIEMBI

2.6

Krerounslif 1k, ero nepuoasl u perynsius. Matepdaza u MUtos.
Oco0OeHHOCTH TPOIECCOB, MpoTeKamuX B uutepdase. [loagroroska
KJIeTKH K JeneHuto. lIpecuHrernueckuid (MOCTMUTOTUYECKUIN),
CUHTCTMYECKUA U  TMOCTCUHTETUYECKUM  (MPEeMUTOTHUECKHUIA)
nepuoIbl UHTEP(DA3HI.

Matpuunsiii cuate3 JJHK — pernukaruda. [IpuHOune! perivkanuu
JIHK: KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3,
aHTunapamienbHoctb. MexanusMm perukanuu JTHK. Xpomocomsl.
Ctpoenue xpomocoM. TemoMepbl U TeloMmepaza. XPOMOCOMHBIN
HA0Op KIETKH — KapuOTHM. J[UIIOMAHBIN M TarjIOMAHBIA HaOOPHI
xpoMocoMm. ['oMosornunabie XpoMOCOMBI. [10710BbIE XpPOMOCOMBI.

Jlenenue kiaeTku — Muto3. CTaiu MUTO3a U MPOUCXOJSIINE B HUX
nporeccel.  Tumbl  muTo3a.  KapuokmHe3 W UUTOKHUHES.
buonornueckoe 3HaueHME MUTO3a. Perysamnus MUTOTUYECKOTO IIUKIIA
KJICTKH. [Tporpammupyemas KJIETOYHASI rubenb —
anonTto3. yHKIIMOHAIbHAs TEHOMHUKA

Opranusm Kak OMOJOruYecKas CUCTEMA

3.1

OI[HOK.]'IGTOLIHBIC, KOJIOHHAJIBHBIC, MHOI'OKJICTOYHBIC OPIaHU3MBI H
MHOT'OTKAHCBBIC OPIraHU3MBI.

@opMbl  pa3MHOXEHHUSI  OpPraHM3MOB:  Oecrojioe  (BKJIOYas
BEreTaTUBHOE) M TMOJIOBOE. Bujapl 0ecroysioro pa3MHOKEHUS:
MOYKOBaHUE, CIOPYJISILMS, (pparMeHTanus, KIOHUPOBaHUE.

[TomoBoe paszmHoxeHue. [losioBble KII€TKM, WA raMmeTsl. Menos.
Cramuu Mmeiio3a. IloBegenue xpomocoM B Meiose. KpoccuHroaep.
buonornyueckuit cMpICT Me03a M TTOJOBOTO Tporecca. Meno3 u ero
MECTO B JKM3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoasimieBoe pazputue. I'amerorenes y suBOTHBIX. [losoBbIE
xene3bl. O0Opa3oBaHUEe U pPa3BUTHE MOJOBBIX KJIETOK. CriepMaToreHes
n ooreHe3. CrpoeHue mMOJOBBIX KiIETOK. OIUIOJOTBOPEHUE U
AMOPHOHATBLHOE PA3BUTHE KUBOTHBIX.

Crioco0bl OIIIOIOTBOPEHUS: HAPYXKHOE, BHYTpeHHee. [lapTeHorenes.




NunuBuayanbHOe pa3BUTHE OpraHu3mMoB (oHtorenes). Craguu
AMOpHOreHe3a >KUBOTHBIX (Ha TMpuMepe JArymku). JpobneHue.
Tunsr npobnenus. OcoOGeHHOCTH OpOOJCHHS MIICKOMHUTAIOIINX.
3apobIlIeBbIe JTUCTKU (TacTpyJisiius). 3aKjiaJKka OpraHoB M TKaHEu
W3  3apOABIINIEBBIX  JINCTKOB. B3amMHOe  BiMsSHHE  YacTeu
Pa3BUBAIOILETOCS 3apojbiiia (SMOpUOHATBHAS UHAYKIUS). 3aKiaaKka
IJIaHa CTPOSHUST KUBOTHOTO KAk  PE3yNbTaT  HEPAPXUUECKUX
B3aMMOJICUCTBUI TeHOB. BnusHue Ha SMOpHOHAIBLHOE pa3BUTHE
paznuyHbIX (AKTOPOB OKpyxkatomiehd cpenbl. Poct u  pasBurtue
KUBOTHBIX. [locTaMOpuoHanbHbIl nepuon. Ilpsimoe u Hempsmoe
pazBute. PasButne ¢ wmeramopdo3oM Yy O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHONOrMYeckoe 3HAYEHHE MPSMOTro U
HEMpsIMOTO Pa3BUTHS, UX paclpocTpaHeHue B npupoje. Tumsl pocta
KUBOTHBIX. MDaKTOPBI PETYJAIHH POCTAa >XUBOTHBIX M YeEJIOBEKA.
Cramuy MOCTAMOPHUOHATBHOTO PA3BUTHSA Y KUBOTHBIX M UYEJIOBEKA.
[lepuonbl OHTOTEHE3a YeTIOBEKA.

PasmHOoXeHne u pasBuTue pacteHuil. ['ametodutr u cropodwur.
Meiio3 B JKM3HCHHOM IHKJIe pacTeHuid. OOpa3zoBaHHEe CIOp B
npoiecce Menosa. I'amerorenes y pacteHuid. OIUIOJOTBOPEHHUE H
pPa3BUTHE PACTUTEJILHBIX OPraHU3MOB. J[BOWHOE OIJIOJOTBOPEHUE Y
IIBETKOBBIX  pacTeHuil. (OOpa3zoBaHMEe U  pa3BUTHE CEMCHH.
MexaHu3MBbl PETyJIAIMd OHTOTCHE3a Y PACTCHUN U JKMBOTHBIX

3.2

Hctopust cTaHOBIEHHS M PAa3BUTHUSI TEHETUKHU KaK HayKu. OCHOBHBIE
FEHETUYECKUE TOHATHS M CUMBOJIBL. [ OMOJIOTHUYHBIE XPOMOCOMBEI,
aJUIEJIbHBIC TE€HbI, AJBTEPHATUBHBIC NPU3HAKH, JIOMUHAHTHBIM H
PELIECCUBHBIM NPU3HAK, TOMO3UIOTa, TE€TEPO3UTOTA, YUCTAS JINHUSA,
rudpuael, reHotun, QeHorun. OCHOBHBIE METOABl T'E€HETHUKHU:
rUOPUI0IOTUYECKHH, IIUTOJTOTHYECKUN, MOJIEKYJISIPHO-TEHETUIECKUN

3.3

Monorubpunnoe ckpemuBanue. llepBolii 3akoH MeHzaens — 3aKoH
eauHooOpa3usi  TMOpuAOB  mepBoro  mnokojeHus.  IIpaBuio
NOMUHHpOBaHMsS. BTOopol 3akoH MeHaens — 3aKOH pacIleIUICHHs
MIPU3HAKOB. [{uTonornueckue OCHOBBI MOHOTHUOPUJTHOTO
cKpeuiuBaHus. [ unoresa 4ucTOTH ramMer.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTOuHBIl  Xapaktep
HaclienoBaHus.  PaciieruieHue  NPU3HAKOB  INIPU  HEMOJHOM
JTOMHUHUPOBAaHUMU.

JurubpuaHoe ckpemuBanue. Tperuii 3akoH MeHaenss — 3aKoH
HE3aBUCHUMOTO HACJEI0BaHUS NMPU3HAKOB. [luTonornueckue OCHOBBI




JUTUOPUIHOTO CKPEIIMBAHMUS.

CuemieHHoe HacnenoBanue npuszHakoB. Paboter T. Moprana.
CueruieHHOE HAacJIeJOBAHUE I'€HOB, HApYyIIEHUE CLEIUICHUS MEXITY
reHaMu. XpOMOCOMHasi TEOPHUs HACIEICTBEHHOCTH.

I'eneTnka nosla. XpPOMOCOMHBIM MEXaHU3M OIPEACIICHUS II0JIA.
AyTOCOMBI M  TOJIOBBIE  XPOMOCOMBI.  ['OMOrameTHeli W
reTeporaMeTHBIN 0.

I'enetnyeckass CTpyKTypa TIOJOBBIX XpomocoMm. HacinenoBanue
MIPU3HAKOB, CIICIJIEHHBIX C MOJIOM. [ '€HOTHIT KaK 11€JIOCTHAsI CUCTEMA.
[InenioTponusi — MHOXKECTBEHHOE JCUCTBUE IeHa. MHOXKECTBEHHBIN
ajurenn3M. B3zanMoelicTBre HealJIEILHBIX T€HOB.

Komnnementaprnocts. Onucras. [lomumepus

3.4

B3aumMogeiicTBue renoTuna u cpeisl npu GopMUpPOBAHUU (PEHOTHUIIA.
N3MeHunBoCTh mnpu3HAakoB. KayecTBEHHbIE © KOJUYECTBEHHBIE
npu3Hakd.  Buasl  HW3MEHUHMBOCTH:  HEHACIEJACTBEHHass U
HaCJIeICTBEHHAS.

MonaudukanonHas U3MEHYUMBOCTh. Ponb cpenbl B (GOpMHpPOBAHUU
Mou(UKaIIMOHHOW W3MeHYuMBOCTH. Hopma peakuuu mpu3HaKA.
Bapuaunonnelii psin 1 BapuanuoHHas kpuBas (B. HoranhHcen).
CaoiicTBa MOIM(DHUKATMOHHON U3MEHYMBOCTH.

I'eHoTunuueckass W3MEHYHMBOCTHL. (CBOWCTBA T'€HOTHUITMYECKOU
U3MEHYMBOCTH. Bunggsr T€HOTUIINYECKOM U3MEHYUBOCTU:
KOMOMHATUBHAsI, MyTaI[MOHHASI.

KomOunaTuBHasi M3MEHUMBOCTh. Mei03 W MOJIOBOM mpolecc —
OCHOBa KOMOMHATHBHOM W3MEHYMBOCTH. PoOJIb KOMOMHATHBHOI
U3MEHYMBOCTH B CO3JaHMM T'€HETUYECKOTO pa3HooOpasus B
MpeJiesiax OJqHOrO BU/IA.

MyTanuoHHasT ~ W3MEHYMBOCTb.  Buabl  MyTanui:  TEHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. CIOHTaHHBIE M HHIYLUUPOBAaHHBIC
MyTauud.  SlmepHple W LUTOIUIA3MAaTUYECKHE  MYyTalHH.

ComaTtuyeckue M TMOJOBble MyTanuu. [IpUYnMHBI BO3HUKHOBEHUS
MyTaiuii. MyTareHbl U UX BIUSHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTHU
MYTallUOHHOTO Mponecca. 3aKOH TOMOJIOTMYECKUX pSAIOB B
HacnencTBeHHoM wu3MeHunBocTH (H.M. BaBunoB). BresnepHas
M3MEHYMBOCTh U HACJIEICTBEHHOCTD




3.5

Kapuorun uenoBexka. MexayHapoaHas mporpaMma HCCIEAOBaHUS
F€HOMa 4YeJoBeKa. MeToapl M3y4eHUsT TE€HETUKHM YeJIOBEKa:

reHEeaJIOTUYECKU, OJIM3HEIIOBBIM, IIMTOr€HETUYECKU,
MOMYJISILIMOHHO-CTATUCTUYECKU, MOJICKYJISIPHO-T€HETHYECKHM.
CoBpemeHHOE ONPEACICHUE T€HOTHIIA: MOJITHOTEHOMHOE

CEKBECHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4HnCIIie€ ¢ ToMombio [TI[P-
aHanu3a. HacimencTtBenHnle 3a0ojeBaHMS 4YeOBEKa. | e€HHbIE U
XPOMOCOMHBIC 00JIe3HH uYelloBeKa. boje3HM ¢ HaciaeACTBEHHOU
MPEIPACIIONOKECHHOCTRI0. 3HAUYCHUE MEIUIMHCKOM T'E€HETUKH B
NpeAOTBPAIICHUU U JICUCHUH TeHETHYSCKUX 3a00JIeBaHUH YeJIOBEKa.
CTBOJIOBBIC KJIETKH

3.6

JlomecTukanus HM  CEJNIEKUUA.  3apOXJACHUE  CEIeKUUU U
nomectukanuu. Yuyenue H.M. BaBuioBa 0 HEeHTpax MpOUCXOKACHUS
Y MHOT000pa3usi KyJbTypHBIX pacTeHHU. PoJib cenekuuu B co31aHnu
COPTOB PACTEHUM U MOPOJI KUBOTHBIX. COPT, MOpoJIa, ITaMM. 3aKOH
FOMOJIOTMYECKUX PALOB B HACIEACTBEHHOM u3MeHuuBocth H.H.
BasuoBa, ero 3HaueHue 7151 CEIEKIMOHHON paOdOTHI.

Metoabl cenekiMoHHOM paboThl. MckyccTBeHHBINH 0TOOP: MacCOBBIN
U UHAUBUIAyAIbHBIM.  DJTanmbl  KOMOWHAIIMOHHOW  CEJICKIIMH.
UcnpiTanue npousBoautesied o notoMcTBy. OTOOp MO T'€HOTHUITY C
MOMOIIBI0 OIEHKU ()EHOTHUIIA MOTOMCTBA M OTOOpP MO TE€HOTHUIY C
nomombio aHamm3a JIHK. MckyccTBeHHBI MyTareHe3 Kak METOJ
CEJICKIIMOHHOW paboThl. PagualiMOHHBIH M XUMUYECKUN MyTareHes
KaK MCTOYHUK MYTaIUi y KyJIBTYPHBIX (hOPM OPraHHU3MOB.

Hcnonb3oBaHrEe  T€HOMHOTO  PEAAKTUPOBAHHS W METOJOB
pekomOuHanTHBIX JIHK 1151 mosmydeHus McXoIHOro Marepuaa Jis
CCJICKIIUH. [Tomyuyenue MOJIHUILIOUOB. BuyTtpuBunosas
rubpuan3anus. bin3kopoaCTBEHHOE CKpelMBaHUe, UK MHOPUIAUHT.
HepoacTeBenHoe ckpeniuBaHue, Wi ayToOpuauHr. ['erepo3uc u ero
npuunHbl. Mcnonb3oBaHue rerepo3nca B celekuuu. OtaanéHHas
rubpuauzanus. IIpeononenue Oecryoansi MEKBUAOBBIX THOPHUIOB.
JloCTHXKEHUS CENEKIIMU PACTECHUN U )KUBOTHBIX

3.7

OOBeKThI, HCIHOJIb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE U
TKAHEBBIE KYJbTYpbl, MHUKPOOPraHU3MbI, HX XapaKTEpPUCTHUKA.
TpanuuuvonHass  OMOTEXHOJIOTHS:  XJIEOONEYEeHHE,  IOIYy4YEHUeE
KHUCJIOMOJIOYHBIX MPOAYKTOB, BHUHOJEIUE. MUKpPOOUOIOTHYECKUI
CUHTE3. OOBEKTHI MUKPOOHOJIOTHYECKUX TEXHOJIOTUH.
[IpousBoAcTBO O€Ka, aMUHOKHUCIOT M BUTAMHHOB. MICKycCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMS SUIEKIETOK W KIOHUPOBAaHUE




KNBOTHBIX. MGTO,II TPpaHCINIAHTAHUU AACP KICTOK.

XpOMOCOMHAas1 M T€HHas1 UHXKeHepus. MICKyCCTBEHHBIN CHHTE3 I€HA U
KOHCTpyupoBanue pekomOuHanTHbix JIHK. JlocTmkenus wu
NEPCHEKTUBBl XPOMOCOMHON M T'€HHOM WHXEHEpHH. MeIuIHuHCKue
ounorexHonoruu. Mcrnonp30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOro0Opa3ue OpraHu4eckoro Mupa

4.1

buonoruueckoe pazHooOpasue opraHuzmMoB. COBpeMEHHasi CUCTEMa
opraHuueckoro Mupa. IIpuHIMIBI KiIacCU(pUKAUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIbI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHUST M IKUZHEAEATEIbHOCTH OIHOKJIETOYHBIX
opraHu3moB.  bakrepuu, apxew,  OJHOKJIETOYHbIE  TpPHUOBI,
OJIHOKJIETOYHBIE BOAOPOCIH, Apyrue npoTUCThL. KojgoHualbHbIE
OpraHu3Mbl. /[BU)KEHHE OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOUAHOE,
AKT'YTUKOBOE, PECHUYHOE. 3allUTa y OJAHOKJIETOYHBIX OpPTraHU3MOB.
Pa3apakuMoCTh y OTHOKJIETOYHBIX OPIraHU3MOB. TaKkCHChI

4.2

MHOIroKJIeTOUYHbIC pacTeHus. Bzaumocss3b yacTeu
MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHh, OpraHbl U CUCTEMbI OPraHOB
MHOTOKJIETOYHOTO opranu3Ma. OpraHusMm Kak €IuHOeE 1eyoe. TKkaHu
pactenuii.  Tumbl  pacTUTEIBHBIX  TKaHEW: oOpa3oBaTesibHas,
MOKPOBHAs, MPOBOJIAIIAs,, OCHOBHAas, MexaHudeckas. OcoOEHHOCTH
CTpOeHUs, QYHKIMI U PAaCIOIOKEHHS TKaHEW B OpraHax pacTeHUn

4.3

BereratuBHble W TreHepaTUBHBIE OpraHbl pacteHuil. DOyHKUIUH
OpraHoB u cucrem opraHoB. Kapkac pacrenui. J[[BuxeHue
MHOTOKJIETOYHBIX PAacTeHU: Tponu3Mbl M Hactuu. [lornomenue
BOJIbI, YIJIEKHCIIOO Ta3a W MUHEPAIBHBIX BEIIECTB PACTCHUSMH.
Hpixanue pactenuil. Juddys3us razoB yepe3 mMOBEPXHOCTh KIIETKH.
TpancniopTHBIE CUCTEMBI paCTEHUI. Boienenne y pacteHnii. 3amura
Y MHOTOKJIETOUYHbIX pacteHui. Kyrtukyna. Cpencrsa macCMBHOM M
XUMHUYECKOU 3a1nThl. OUTOHUIHIBL.

Paznpaxxumocte M perymsiuust 'y oOpraHusMoB. PazapaxumocTts u
peryysiins y MHOTOKJIETOYHBIX pacTeHHU. POCTOBBIE BelleCTBA U UX
3HAYECHHUE

4.5

MHOToKJIeTOYHbIC JKMBOTHBIC. B3aumocBs3b yacTeu
MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OPraHOB
MHOTOKJICTOYHOTO oOpranu3mMa. OpraHusM Kak €IWHOE IIeJoe€.
I'omeocTas. Tkanm >KMBOTHBIX M YejIOBEKA. THUIBI )KUBOTHBIX TKAHEH:
SMIUTEINAILHAS, COCJIMHUTEIbHAS, MBIIIeYHasl, HEpBHAasI.




OcobeHHoCTH CTpOeHUs, (PYHKIIMA U PACIOJOXKECHHS TKAHEH B
opraHax KHBOTHBIX U YeJIOBEKa

4.6

Opranbl M CHCTEMBl OPIraHOB UBOTHBIX. (DYHKIMM OPraHoB M
cucteM  opraHoB. Omopa  Tema  opraHu3mMoB.  Ckenersl
OJHOKJICTOYHBIX ¥ MHOIOKJIETOYHBIX J>XUBOTHBIX. HapyXHbli H
BHYTpEeHHUH ckeneT. CTpOECHUE U TUIIbI COEUHEHUS KOCTEH.

JIBU>KEHHME MHOTOKJIETOYHBIX JKHMBOTHBIX. IluTaHuWe KHUBOTHBIX.
[IuTaHnne MO3BOHOYHBIX >KHMBOTHBIX. J[pIXaHMe KUBOTHBIX. KoxkHOE
neixanue. JKabepHoe U TEroyHoe JIbIXaHHE.

JIpIXaHWE TO3BOHOYHBIX >KHUBOTHBIX. JBOJIIOIUOHHOE YCIIOKHEHUE
CTPOEHHUS JIETKMX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXarenbpHas cucrema
yernoBeKka.  MexaHu3M  BEHTWISUMM  JIETKUX Yy OTHLD U
MJIEKOIIMTAIOUX. TpaHCHOpPT BELIECTB y OpraHu3MoB. TpaHcmopt
BEIIECTB Yy JKMBOTHBIX. KpoBeHOCHass cucremMa W €€ OpraHsbl.
KpoBeHocHass  cucrema  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalIeHUsl.  DBOJIIOLIMOHHBIE  YCIOXXHEHUS  CTPOEHHUS
KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX JXMBOTHBIX. BblieneHue y
OpraHn3MoB. Brinenenne y KUBOTHBIX. COKpPaTUTEIBHBIE BAKYOJIU.
Opranel BeigeneHus. CBsi3b TOJIOCTH Telna € KPOBEHOCHOM U
BBIJICIIUTEIIBHON ~ CHCTEMaMH.  BplieneHue y  IO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Y MHOTOKJIETOUYHBIX KUBOTHBIX. [[OKPOBBI U UX
Ipou3BOJHbBIE. PasznpaxxuMocTs W peryisiqus y OpPraHu3MOB.
PaznpaxxumMoCTh 'y  OJHOKJIETOYHBIX  OPTraHU3MOB. TakCHUCHI.
PaznmpaxxumocTe ¥ peryssilMs 'y MHOI'OKJIETOYHBIX PACTCHUMU.
PocroBble BemecTBa n UX 3HAYECHUE.

HepBHas cucrtema u peduieKkTopHasi peryjsiiyus y MHOTOKIETOYHbIX
KUBOTHbIX. HepBHasg cucremMa m €€ OTHEnbl. OBOJIIOLMOHHOE
YCJIO)KHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anroputMoB W mporpamMm i 9pPeKTUBHON
(GYHKIIMOHATBHOM ~ AQHHOTAIlMM  TEHOMOB,  TPAHCKPHUIITOMOB,
MIPOTEOMOB, METAa00JIOMOB MUKPOOPTAaHU3MOB, PACTCHUH, JKUBOTHBIX
Y YeTIOBEKa

OpFaHI/IBM YCJIOBCKA U €10 31J0POBbC

5.1

Oprasbl U CUCTEMBbI OpraHoB uenoBeka. OTaedbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKMBOTHBIX. Pedrnekc u peduekropHas mgyra.
besycnoBHble U ycioBHbIe peduiekchl. ['yMopanbHas peryisuus u
SHAOKpPHHHAs ~ CHUCTEMa JKMBOTHBIX W  uesjoBeka. JKenesbl




DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHUE TOPMOHOB.
B3anmocBsA3p HEpPBHOM MW DJHIAOKPHUHHOM cucteM. [mmoramamo-
runodusapHas cucrema. Pedaekc wu  pedrekTopHas — mayra.
besycnoBHbIe U yCIOBHBIE pedIeKCh

5.2

3amura opraHuzMa ot OoJe3Hei. MIMMyHHas cucteMa ueloBeKa.
Knerounslii u  rymopajbHbIi  MMMYHUTET.  BpOXXIEHHBIN,
IpUOOPETEHHBIN CrieUPUISCKUT UMMYHHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro ummynurera (I1.9pnux, ®.M.bepuer, C.Tonerana).
BocnanutenbHple  OTBETBI  OpraHuW3MOB. Poilb  BpOXIEHHOIO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JICBaHHMA

5.3

KpoBeHnocHas cuctema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYbI
u KpoBb. Kpyru kpoBooOpatienus. Pabora cepaiia u e€ perynsius

5.4

JIpixanue yenoBeka. Juddysus razoB yepe3 MOBEPXHOCTb KIETKH.
JlpixaTenpHas cHUCTEMa 4esoBeKa. JlpIxaTenbHass MOBEPXHOCTD.
Perynsuus npixanus. [{pixarenbHbie 00bEMBI

5.5

HI/IIHGBapI/ITGJIBHaH CHCTCMaA YCJIOBCKaA. OT,Z[GJIBI IMUIICBAPUTCIBHOI'O
TpaKTa. HI/IIHGBapI/ITeHBHI)IG KCJIC3HI. BHYTpI/IHOJ'IOCTHOG u
BHYTPHUKIICTOYHOC ITMIIICBAPCHUC

5.6

[TokpoBel M wux mpousBoaHble. Opranel BblaeneHusd. [louku.
Crpoenue u QpyHKIMOHUpOBaHKHE He(ppoHa. DUIbTpaLUs, CEKPELUs
U o00paTHOe BcachblBAHME KAK MEXaHU3Mbl pabOTbl OPraHoB
BblieTeHNsI. OOpa30oBaHNE MOUYHU y YEJIOBEKA

5.7

JIBM>KEHHUE YeIoBEeKa: MblleyHast cucteMa. CKeJIETHbIE MBIIILBI U UX
pabota. CTpoeHUE U TUTIBI COSAMHEHUS KOCTEH

Teopus sBomtonnn. Pazsutue xu3Hu Ha 3emiie

6.1

OBomonnonHas teopus Y. JlapBuna. [Ipeanocbuiku BO3SHUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedarenbHocTh Y. JlapBuHa.

JIBikyiue cwibl 3BoJONMU BuaoB mo Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh  Pa3MHOKEHMsSI  OpPraHM3MOB,  HACJICACTBEHHAs
U3MEHUYHUBOCTh, OOpb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBINU 0TOOD).

Odopmnenne  cunteTmueckol  Teopuu  sBomonmu  (CTDI).
Heivitpanbnas teopuss sBosmouuu. CoOBpeMEHHash 3BOJIFOLUOHHAsS
Ouosnorus. 3HAaY€HUE DSBOJIOLUMOHHON TeopuH B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa

6.2

HOHYJ'UIHI/ISI KaK 3JICMCHTAapHasd CAWHHIIA 5BOJIIOLMH. COBpeMeHHBIe




METOJIbI OILEHKH TE€HETUYECKOTO pa3HooOpa3us U CTPYKTYpPHI
nomyysiiuii. Mi3mMenenue reHooHAa MOMyISALIUN KaK 3JEMEHTapHOe
ABOJIIOLIMOHHOE SIBJICHHE. 3aKOH TIE€HETHYECKOro paBHOBecus JIK.
Xapnau, B. BaiinOepra.

OneMeHTapHble  (akTOphl  (ABMXKYIIME  CHJIBI)  SBOJIOLHUU.
Mytanuonsbsiii nporecc. KomOuHaTthBHAsS M3MEHYMBOCTB. [peiid
Ie€HOB — CJy4aliHble HEHANpPAaBJICHHbIE U3MEHEHUS YacTOT aJijiesield B
nonyisuusax. Oddext ocHoBarens.  Murpanuu.  M3omsius
nonyJsui: reorpaduueckas (IMIPOCTpaHCTBEHHAs), OWOJOTHYECKas
(penpoyKTUBHASA).

EctectBenHbIi 0TOOP — HANPABIAIOMUN QaKTOp 3BOMIOIUN. DPOPMBI
€CTECTBEHHOT'O orbopa: JBUOKYLIHM, CTaOUIIM3UPYIOLIHA,
paspbiBatouii (qu3pynTuBHbIN). [TomoBoit oTOOP.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK Pe3yJbTaT MHUKPOIBOJIIOLMH.
Bo3HUKHOBEHHE TPHUCTIOCOONIEHUM Yy OpPraHu3MoB. ApoMopQo3bl U
uauoanantauud. Ilpumepbl npucnocoOieHWid y  OpraHU3MOB.
OTHOCUTENBHOCTH NPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpazoBanue Kak pe3yJsbTar
MUKPOIBOJIOIMH. M3051s111s1 — KIIF04eBOM (haKTOp BUI000pa30BaHUS.
I[lytm  w  cmocoObl  BHIOOOpa3oOBaHMs:  aJNIONATPUUECKOE
(reorpaduueckoe), CUMIATPUYECKOE (2KOJIOTUYECKOE),
«MTHOBEHHOE» (MOJUIIOUan3aIus, Tuopuan3anus). InurenbHocTh
ABOJTFOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BoONMOIIMOHHON OWOJIOTMM B pa3pabOTKE HAyYHBIX METOJIOB
coXpaHeHHs Omopa3zHooOpa3usi. MUKpPOIBOJIOIUSA U KOIBOJIIOIHUS
Mapa3uToB M UX X0351eB. MeXaHn3Mbl (HOPMHUPOBAHKS YCTOWUIUBOCTH
K aHTUOMOTHKAM U CIOCOOBI OOPBOBI C HEll

6.3

Metonabl U3y4yeHHs: MakpO3BOJIIOLUHU. [lameoHTOIOrnyecKkue MeTopl
u3ydeHus sBomonnd. Ilepexoansie Gopmbl U (UIOrEHETUYECKUE
pAIbI OPraHU3MOB.

buoreorpaduueckue wmetoanl u3yudeHus: dBosonuu. CpaBHEHUE
dbaopel 1 ¢dayHbl MaTepUKOB M OCTpPOBOB. buoreorpaduueckue
obnactu 3emiid. BUbI-DHIEMUKHU U PETTUKTHI.

OMOpHOJIOTHYECKHE ¢ CPAaBHUTEILHO-MOP(OTOTUYECKHE METObI




W3yYCHHsS DBOJIOLMHU. ['€HeTMYecKue MEXaHU3Mbl DBOJIIOLUU
OHTOI'CHE3a 51 MTOSIBJICHUS HBOJIOLIMOHHBIX HOBILIECTB.
['omostornuHbIe ¥ aHAJOTUYHBIE OpraHbl. PyMMeHTapHbIe OpraHsl U
aTaBU3Mbl.  MOJIEKYJISIpHO-TEHETUYECKHE,  OMOXMMHUYECKHE U
MaTeMaTUYECKUE METOAbl M3Yy4YEHHUS DBOJIONUU. [ OoMoIornyHbIC
rebl. CoBpeMEHHBbIE METOIbl TMOCTPOEHUS (PHIOTEHETUYECKUX
NEPEBBEB. XPOMOCOMHBIE MYTAllMU U 3BOJIIOLIHAS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuia) sBojronuu. HeoOGpaTtumocThb
HBOJIIOLIHH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJOLUA

6.4

Hay4nble rumnoTe3bl MpOUCX0XKICHUS KU3HU Ha 3emiie. AOUOTeHe3 U
naHcrnepmusi. JloHaydyHble MPEACTABICHUS O 3apOXKICHUU KU3HU
(kpearmonusM). ['unoresa MOCTOSTHHOTO CaMO3apOXKICHUS KUZHU U
e€ onposepxkenne onbitamu @. Penu, JI. Cnannanuanu, JI. [acrepa.
[Ipoucxoxaenre xKu3HU U acTpoOuosnorus. OCHOBHBIE 3Tarbl
Heopranudeckod  sBomonuu.  [lmanerapHas  (reosiormueckasi)
ABOJIONMSA.  XUMHUYECKass  ABOJIONMUS.  AOHUOTEHHBIH  CHHTE3
OpraHUYECKUX BelleCcTB U3 Heopranndeckux. OnbeiT C. Mumnepa u I
Opu. OOpazoBanue mnosmuMepoB H3 MoOHOMepoB. KoaiepBaTHas
runore3a A.M. Omnapuna, rumore3a mnepBuyHOro OymnboHa JIXK.
Xonnelina, renerudeckas runotesa I'. Mémnepa. Pudosumsl (T. Uek)
u runore3a «vupa PHK» V. 'unbepra. ®opMupoBanue MmemOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Ncrtopus 3emin u meTonsl €€ n3ydyeHus. MickonaeMple OpraHn4ecKue
ocratku. I'eoxponosoruss u €€ wmertonbl. OTHOCUTENBHAA U
abconroTHast reoxpoHojorus. I'eoxpoHosnoruyeckas HIKana: 30HBI,
9PBI, IEPUOBI, JIIOXH.

HauvanbHble oatanel  opranumyeckon sBomrouuu. llosBinenue wu
3BOJIFOLUS MIEPBBIX KJIETOK. OBoJIOIUS MeTabou3ma.
Bo3nukHoBeHne mepBbix dSkocucteM. CoOBpeMEHHBIE MHUKPOOHBIC
OMOTUIEHKM Kak aHaJior TMepBhIX Ha 3emje  COOOIIECTB.
CrpomMaronuTtsl. [IpokapruoTsl U 3yKapUOTHI.

[Ipoucxoxnenne  dykapuoT  (CUMOWOTEHE3).  DBOJIOIMOHHOE
MPOUCXOXKJICHUE BUPYCOB. [IpomcxokaeHne MHOTOKJIETOYHBIX
OopraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTaHHU3MOB.

OCHOBHBIEC  ATambl OBOJIFOIMH  BBICHIHNX paCTCHHfI. OCHOBHBIC




apoMmopdo3bl pacternii. Beixox pactenuid Ha cymry. [losiBienue
CIIOPOBBIX PACTEHUH U 3aBOeBaHUE UMU CylIu. CeMEHHbIE PaCTEHUS.
[IpoucxoxieHrne IBETKOBBIX PACTECHHIA.

OcHOBHBIE 3Talbl  3BOJIONMU  KMBOTHOrO Mupa. (OCHOBHbBIE
apoMopdo3bl KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB —
NOSIBJICHUE COBPEMEHHBIX THUIOB. llepBble XOpIOBBIE KHUBOTHBIE.
XKuzap B Boje. OBodIOUMA TMO3BOHOYHBIX. [Ipomcxoknenue
ampuduit n pentunuit. [IpoucxoxaeHne MICKOMUTAIOMUX U ITHILI.
[Tpuniun kiodeBoro apomopdosa. OcBoeHne 6eCro3BOHOYHBIMU U
MI03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emie MO H3paM U IEpUOAAM: apXeu,
IIPOTEPO30H, MAIC030M, ME30301, KaliHO301. O0IIas XxapaKTepUCTHKa
KJIMMaTa M TEOJIOTUYECKUX IpoueccoB. [losBieHne U paciBet
XapaKTepHBIX OpPraHW3MOB. YTrieoOpa3oBaHHE: €ro YyCJIOBUS U
BJIMSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBple BBIMHpPAaHHSI — OKOJIOTMYECKHE KPH3UCHI IPOLUIOTO.
IIprumHBl W ClEOCTBUSA MAacCOBBIX BbIMUpaHHW. (COBpEMEHHBIN
HKOJIOTHYECKUIN KPU3UC, ET0 OCOOEHHOCTH

6.5

Pasnensl u 3agauu  aHTpONOJIOTMHU. MeETOoAbl  aHTPOMOJIOTHH.
CraHOBJIEHHE TIPEACTABICHUI O TPOUCXOXKIECHUU  YEJIOBEKA.
CoBpemeHHbIe HayyHble Teopun. CXOACTBO YEJIOBEKA C )KUBOTHBIMHU.
CucremaTueckoe MoJiokeHHne denoBeka. CBHIIETENhCTBA CXOJICTBA
YyeloBeKa C  JKMBOTHBIMU:  CPaBHHTEIHLHOMOP(OJIOTHYECKHE,
AMOpHOJIOTHYECKUE, (U3HOTIOr0-OMOXMMUYECKHE, TMOBEJICHUYECKHE.
OTnnuusi 4enoBeKka OT JKUBOTHBIX. [IpAMOXOXKIEHHWE M KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta M BTOPOM
CUTHAJIbBHON CHUCTEMBI.

JBwxymue cuiabl (hakTophl) aHTPOIOTEHE3a: OHOJOTUYECKUE,
couranbHble. COOTHOIIEHHE OHOJOTMYECKMX U  COIMAJIbHBIX
(pakTopoB B aHTpomorerese. OCHOBHBIE CTaJUHU AHTPOIOTEHE3A.
ABCTpPaJIONINTEKH — JBYHOTHE MpeakHu Jroneil. YUenoBek ymensii,
IIEPBbIE M3TOTOBJIEHUSA OPYAWHA Tpynaa. YeloBeK NpsIMOXOIAIIAN U
HNepBblii  BBIXOJ JroAed 3a mpegensl  Adpukud.  Yenosek
reiaenboeprckuii — oOIui Mpe0oK HeaHAEPTATIbCKOTO YeJIOBEKa U
YyeJIOBEKa Pa3yMHOTO. UeIOBEK HEaHIEPTAJbCKUM KakK BUJ JIFOACU
XOJIONHOTO KiIMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JNEHUCOBCKAM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a IIpeaenamu




Adpuxku.

OBOJIIOLIMST  COBPEMEHHOTO 4enoBeka. EcrecTBeHHBbIH 0TOOp B
MONYJISIUUSAX YeJIOBeKa. MyTallMOHHBIM MPOLECC U MOJUMOPPHU3M.
[lonmynsiMOHHBIE BOJHBL, Apeilp) reHoB, Murpauus U «3PQeKT
OCHOBATEJIS» B MTOMYJSILUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [lomstue o pace. bosbmme  pacsl:
€BpOICONTHAS (eBpazwmiickas), aBCTPaJO-HETPOUIHAS
(’xBaTOpHUAIbHAS ), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKasi). Bpems
U IIyTH paccejeHus YesioBeKa Mo IIaHeTe. EMMHCTBO 4eloBEeYeCKUX
pac. HayudHas HecocTosATE€npbHOCTH pacu3Ma. I[IpucnocoOneHHOCTh
YEeJI0BEKA K PA3HBIM YCJIOBUAM OKpYyXKarollew cpeasl. BriusHue
reorpauueckoil cpeasl U japeiida TeHOB Ha MOPQOJIOTHUI0 U
(pU3MO0JIOTHIO YeIOBEKa

DKOCHUCTEMBI U npucymuc MM 3aKOHOMCPHOCTH

7.1

Paznenst m 3amaun  skonoruu. CBA3b DJKOJOTUM C JAPYTUMHU
HayKaMu. MeTozsl JKOJIOTUH. IToneBrie HaOJIOICHHUSL.
OKCHepuMEeHThl B JKOJOTHUU: TPUPOJHBIE U  J1aOOpaTOpHBIE.
MopgenupoBanue B 3KOJIOTMM. MOHUTOPUHI OKPYXKAIOLIEU CpPEIbl:
JIOKaJIbHBIN, PETHOHATIBHBIN U IT00ATBHBIN

7.2

Oxosiornyeckue (HaKTOppl U 3aKOHOMEPHOCTH HX JICUCTBUS.
Knaccudukanusa  sKonorudyeckux  (pakTopoB:  aOMOTHYECKHE,
OnoTHyeckue, aHTponoreHHele. OO0IIKEe 3aKOHOMEPHOCTH JACHCTBUS
skosnoruyeckux (aktopos. [IpaBuno munumyma (K. [lnpenrens, FO.
JInbux). TomepaHTHOCTb. DBPUOMOHTHBIE ¥ CTECHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (daktopel. CBeT Kak SKOJOTUYECKHA (akTop.
JleficTBUE pa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHHU3MBI.
DKOJIOTUYECKHUE TPYNMbl PACTEHUH M >KMBOTHBIX MO OTHOILECHUIO K
ceery. Cur”asbHas poib cseta. Doroneproausm.

Temneparypa kak skojoruueckuit ¢aktop. JleiicTBue TemmepaTypbl
Ha OpraHusMbl. [IOMKUIOTEpPMHBIE U TOMOWOTEPMHBIE OPTraHU3MBI.
DBPUTEPMHBIE U CTCHOTEPMHBIEC OPTAHU3MBI.

Bnaxnocts kak  akosiornmueckuii  (akrtop. Ilpucnocobnenus
pacTeHMil K mojaepkaHuio BoaHoro Oananca. Knaccudukarms
pacTeHul MO OTHONICHHWIO K Boje. [IpucrmocoOneHuss )KMBOTHBIX K
MU3MCHECHHIO BOAHOTO PEKUMA.




Cpenst oOWTaHWS OPraHW3MOB. BOJHAS, HA3EMHO-BO3/YIITHAS,
MOYBCHHAs, TJyOWHHAas TMOJIMOYBEHHAs, BHYTPUOPraHU3MEHHAs.
OU3NKO-XUMUYECKUE OCOOCHHOCTH Ccpell OOWTaHWUS OpPTaHU3MOB.
[Ipucnoco6ieHus: OpraHu3MoB K >KU3HHU B pa3HBIX CpeJiax.

buonornyeckue purmbl. BHenHue u BHyTpeHHUE pUuTMbl. CyTOYHbBIE
U TOJuYHbIe pUTMBI. [IprcrocoOIEeHHOCT OPraHU3MOB K CE€30HHBIM
M3MEHEHUSIM YCJIOBUH KU3HMU.

XKuznennsie (opmbl opranuzMoB. [loHsTHE O >XKU3HEHHOU (opme.
Xuznennsie GOpMbI pacTEHUN: EPEBHs, KYCTAPHUKU, KyCTAPHUUKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHBIE (QOPMBI
KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHEL. OCOOCHHOCTH
CTpOEHUA U 00pa3a KU3HH.

buotnueckue Qakropsl. Bumbl OHMOTHYECKMX B3aUMOCHCTBU:
KOHKYPEHIUSA, XUITHUYECTBO, CUMOKO03 U ero (opmsl. [lapasutusm,
Koolepamusi, MyTyalu3M, KOMMEHCAJIM3M  (KBapTUPAHTCTBO,
HaxJeOHu4yecTBO). Herpoduueckue B3ammoaeicTBUsl (TONMUYECKHUE,
dbopuueckue, (habpuueckue). 3HavyeHue OMOTHYECKUX
B3aMMOJCUCTBUIA JUISl CYIIECTBOBAaHHMS OpPraHWU3MOB B  CPEAE
obutanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUCHHUS

7.3

DKOJIOTUUECKHE XapaKTEepUCTHKU mnomyusiuu. [lonmynmsuus kak
Ouonoruueckass  cucrema. Poib  HEOAHOPOJHOCTH  CPEIbI,
dbuznyeckux OapbepoB U OCOOCHHOCTEH OHOJIOTMHM BHUAOB B
(GbOpMHpPOBAaHNM  TPOCTPAHCTBEHHOH  CTPYKTYpBl  TTOMYJISIIHMA.
OcHOBHBIC TOKa3aTeIW TMOMYJSIIIUN: YHUCICHHOCTh, IUIOTHOCTD,
BO3pacTHAs W TIOJIOBasi CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAITHS.

Dkoyioruyeckass CTpykTypa mnonyiadanuu. OLEeHKa YUCIEHHOCTU
nonyisiuuu. JluHamuka nonyinsuuu M e€ peryisuusa. buorndeckuit
MOTEHIMAJ TNONyJsiuud. MoaenupoBaHHEe JWMHAMHUKHU TMOMYJISLHH.
Kpusble pocra umcieHHOCTH mnonyJsAuu. KpuBble BBDKHABAHUS.
Perynsius yucneHHOCTH NONMYJSIUN: PoJib (JaKTOPOB, 3aBUCSIINX U
HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTHYECKHUE CTpaTeruu BUIOB (T- U
K-ctparerun).

[TonsitTue 00 HdKOJOTHMYECKOW HuIIe BUAa. MecTtooOuTanue.
MuoromepHass Mojaenp 3kosorndeckor Humu J[x.M. XarumHcona.
Pa3zmepsl sxonornueckor Humu. [loTeHumanpHas U peain3oBaHHAs
HUIIIY.




Buag kak cucrema mnonyisiiuid. Apeanbl BUAOB. Buasl u  ux
KU3HEHHBIE CTpaTeruu. 3aKOHOMEPHOCTU TOBEACHUS U MUTpaLU
YKABOTHBIX. bHOJIOrMYeCKrne NHBA3UU Yy KEPOJHBIX BUJIOB

7.4

Coo0iecTBa opranu3mMoB. bruoreHo3 u ero crpykrypa. CBsizu Mex1y
OpraHu3MamMu B OHOIIEHO3e. DKOCHCTEMa KaK OTKpBITas CHCTEMa
(A.JIx. Tencnu). @OyHKUMOHAIbHBIE OJOKH OpraHU3MOB B
HKOCHCTEME: TPOAYIIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckne menun u ceTH. AOHMOTHYECKUE OJIOKH
skocucTeM. [10uBBI U WUIIBI B 9KOcHcTeMax. KpyroBopoT BemiecTB u
MIOTOK PHEPTHH B SKOCUCTEME.

OcCHOBHBIE TOKa3aTeNH JKOCUCTEMBbI. bHomacca W MOpOAYKIUS.
DKOJIOTMYECKHE MUPAMU/JIbI UCell, OMOMACChl U SHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOILECTB — CYKLECCHHU.
[lepBuuHbleE W  BTOPUYHBIE CYKIECCMM W  HUX  IPUYMHBL.
AHTpPOIIOTEHHBIE ~ BO3JEHUCTBUSA HA  CyKueccuu. KimmakcHoe
cooO1ecTBo. bruopazHooOpasue U MOJHOTa KPyroBOpPOTa BELIECTB —
OCHOBA YyCTONYMBOCTH COOOLIECTB.

IIpuponnsie DKOCHUCTEMBI. AHTpPOIIOr€HHBIE DKOCHUCTEMBI.
Arposkocucrema.

Arponeno3. Paznmnuusa Mexay aHTPONOTEHHBIMH W IPUPOIHBIMU
DKOCUCTEMAMH.

Ypboskocucrembl.  OCHOBHBIE  KOMIIOHEHTBI  yPOOIKOCHCTEM.
I'oponckast diopa u payna. CuHaHTpONU3AIMS TOPOJACKON (hayHBI.
buonoruueckoe u XO034HWCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM U
ypOo3KocUCTEM.  3aKOHOMEPHOCTH  (HOPMHUPOBAHUS ~ OCHOBHBIX
B3aMMOJICHCTBUI OPTaHU3MOB B DKOCHUCTEMAX.

IlepeHoc >HEpPrUM M BEHIECTB MEXKIAY CMEKHBIMH JKOCHCTEMAMH.
Y CTOMYMBOCTh OPraHU3MOB, IMONMYJISIMUMA U OKOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOI'€HHBIX BO3JEHCTBUI

7.5

buocdepa — obmennanerapHas obojouka 3eMiid, TIe CYHIECTBYET
WM CylllecTBOBajla *u3Hb. YueHue B.M. Bepuanackoro o duocdepe.
Oo6nactu 6uocdeps! u e€ cocran. Kupoe BeecTBO OMOCPEpPHI U €ro
GyHKUHUU. 3aKOHOMEpPHOCTH CYILIECTBOBAHMS ounocgepsl.
Ocobennoct  Owocdepsl  Kak  IOOATbHOW  DKOCHUCTEMBI.
Jlunamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BEIIECTB U
OMOreoXMMHYECKHe UUKIbl  (yriiepoaa, aszora). PUTMHYHOCTH




aBieHuil B Ouocdepe. 3oHanpHOCTh OMocdeprl. [lonsTHE 0 OMOMeE.
OcHoBHbIE OMOMBI CYIIM: TYHJpa, XBOMHBIE Jieca, CMEIIaHHBIE U
[IMPOKOJIUCTBEHHBIC JIeCa, CTENHU, CABaHHBI, MMyCTHIHU, TPOIMHUUYECKHE
jeca, BBICOKOropms. Kimmar, pacTUTENbHBIM W KABOTHBIM MUD
OMOMOB CYIIIH.

Ctpykrypa W (QyHKIOHS >KHBBIX CHCTEM, OIIEHKA HMX PECYPCHOTO
noTeHIana u 6unochepHbIX GyHKIUH

7.6

DKOJIOTHYECKHe KPU3UCHI U UX MpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouochepy. 3arps3HeHue BO3AyIIHOW cpenbl. OxpaHa BO3TyXa.
3arpsizHeHre  BOAHOW  cpeabl. OxpaHa  BOJHBIX  PECYpPCOB.
Paspymenue nouBbl. OXpaHa NOYBEHHBIX pecypcoB. l3MeHeHue
KITUMarTa.

AHTpONOr€HHOE BO3/CICTBUE HA PACTUTEIbHBIA M KUBOTHBIN MHD.
OxpaHa pacTUTEIBHOIO U JKUBOTHOrO Mupa. OCHOBHBIE MPUHLIHUIIBI
oxpansl npupoabl. Kpacusle kauru. Oco0o oxpaHsemble NPUPOIHBIE
tepputopur  (OOIIT). boranuyeckue caabl H  300JI0THYECKHE
napku. OCHOBHbIE MPUHIUIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA
U Tnpuposl. ParmoHanbHOE TPHUPOAOIONB30BAHUE U COXPAHEHUE
OMOJIOTHYECKOT0 pa3HOOOpa3us 3eMiIu

TemaTu4eckoe NJIAHUPOBAHUE

10-i xiace

Ne
n/
n

HaumMmenoBanue

KoumnuyecTrBo yacos DJIEKTPOHHBIE
(undposbie)

Pa3aeyioB M TEM | Beer | Kontpoabn |IIpakTuueck 06pazoBaTeIbH
nporpaMMbl 0 bie pa0oThl | Me paboThl | re pecypebl

buosorusa Kak

«JlomamHue
3a7aHusl.
Cpennee
obmee
oOpasoBaHue.
buomnorusy,
10-11 «xiacc,
AO
«3naTenbcTBO
"[IpocBemienue




»

KuBble CHCTEMBI
N UX OpraHnu3anu:d

Tpenaxep
«Obnako
3HAHUI.
buonorna. 10
ki1acc, 00O
«DU3uKoH
JIab»;

XUMHUYECKUU
COCTaB u
CTPOCHUE KIICTKH

«Jlomaraue
3aaHusl.
Cpennee
oO1ee
oOpasoBaHue.
buonorusy,
10-11 xacc,
AO
«31aTtenbCcTBO
"[IpocBemienue
"»

JKuzHenesreapbHOC
Tb KJIETKHA

Tpenaxep
«Obnako
3HaAHUI.
bunomorus. 10
KJacc, 000
«Dusukon
JIab»;

PasmHoxxenne wu
WHJMBUAYAJIbHOE
pa3BUTHE
OpraHu3MOB

«JlomamHue
3a7aHusl.
Cpennee
ob1iee
oOpasoBaHue.
buomnorusy,
10-11 «xiacc,
AO
«3naTenbcTBO
"IIpocBenienue




">>
Tpenaxep
«Obnako
3HAHUI.
HacnencrBenHoCT Buomorns. 10
6 |b 1 U3MEHYUBOCTH |8 1,5 ace .OOO
OpraHu3MOB « q)m;IKOH
JIab»;
«Jlomaraue
3aIaHHsL.
Cpennee
oO11Ee
Cenexius oOpa3oBaHue.
7 | OPTaHU3MOB. 3 buonorusay,
OCHOBBI 10-11 «xiace,
OHMOTEXHOJIOTUH AO
«H3maTeapcTBO
"[IpocBemienue
"))
Tpenaxep
«Obnako
3HaAHUI.
8 |IloBTOpeHue 1 E;;iom}l'oolg
«Dusukon
JIab»;
OBILEE
KOJIMYECTBO
YJACOB 110 34 0 4
I[TPOI'PAMME
11-ii knacce
Ne |Haumenopanu | K0IM4€CTBO yacon DJIEKTPOHHBIE
n/ |e pasnesoB M| Beer |Kontpouabhst |[Ipakruuecku | (WHPpPoOBLIE)




n | TeM 0 e padoThl e padoThbl o0pa3oBaTe/bHbI
NporpaMMmbl e pecypchl
Tpenaxep
«O06mako
3HAHUI.
1 DBOJIOIMOHHA 9 1 buomorus.
s OMOJIOTUsA 11 ximace, OOO
«DU3UKOH
JIab»;
«Jlomaraue
3aJjaHM.
Bo3HukHOBEHH Cpemuee obmee
oOpasoBaHue.
2 ;I/I?HHP%BHTEZ 9 15 buonorus», 10—
11 xmacc, AO
3emie
«3maTenbcTBO
"[IpocBemenne”
»
Tpenaxep
«O0mako
Opranusmel Hu -
3 |okpyxaromas |5 1 SHAHHI.
cpena buonorus.
11 ximace, OOO
«PusukoH JIad»
«Jlomainue
3aJaHusl.
Cpennee oOree
T —— obOpasoBaHmue.
4 |skomormueckue |9 buonorus, 10-
11 xmacc, AO
CHUCTEMBI
«M3paTenbcTBO
"IIpocBenienue"
»
5 |IloBTOpeHue 2
OBIIEE
KOJIMYECTBO 34 0 4

YACOB 1O




I[TPOI'PAMME




