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YHUBEPCAJIbHBIA KOJJUDUKATOP
pacnpeneséHHbIX M0 KJIAccaM MPoBepsieMbIX TPeOOBaHUI
K pe3yJibTaTaM 0CBOCHHSI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero 00pa3oBaHuA U 3JIEMEHTOB COAEePKAHUS
10 0uos10rum (0230BbI YPOBEHD)

JJIS1 MCIIOJIb30BaHNs B (eepajibHBIX M PErMOHAJBHBIX MPOILeaypax
OlleHKM Ka4yecTBa 00pa3oBaHus

IIOATOTOBJICH (beI[epaJ]BHBIM rocyaapCTBCHHBIM 6IOI[}KGTHI>IM
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YHuBepcajabHbIH KOAUPHUKATOP
pacnpeneJéHHbIX M0 KJaccaM NMPoBepsieMbIX TPeOOBaHUM K pe3yJibTaTam
OCBOCHHUSI OCHOBHOMI 00pa30BaTe/IbHOI MPOrPaMMBbl CpeiHero o01ero
o0pa3oBaHus U 3JIeMeHTOB coxepxkanus no BUOJIOT'UU
(0a30BbIil yPOBEHD)

Komudukarop  cocraBnen  Ha  ocHOBe  (elepajbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNIbHOrO CTaHJAapTa cpenHero obmiero obOpasoBanus (manee — PIOC) (mpukas
MunucrtepctBa npocsenienusi Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O BHeceHUH
M3MEHEHHUN B (eiepalibHbIM rocyJapCTBEHHbIH 00pa30BaTeNbHbIM CTAaHIAPT CPEJHEro OOIIero
00pa3zoBaHus, YTBEPKIAEHHBIM TpUKazoM MuHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
@eneparn ot 17.05.2012 Ne 413») u denepanbHOii 00pazoBaTENBFHON MPOTPaMMBI CPETHETO
obmero oOpa3oBanus (mpukaz MuHuctepcTBa mpocBemeHus Poccuiickoit denepanuu ot
18.05.2023 Ne 371 «O0 yrBepxkaeHuH QenepaqbHON 00pa30BaTENbHON MpPOrpamMMbl CPEIHEro
o01ero o0pazoBaHusm (C UBMCHEHHSIMH)).

Komudukarop cocTouT U3 AByX pa3aenos:

— pasmen 1. «llepedenp pacmpenen€HHBIX IO KJaccaM TMPOBEPSEeMbIX TpeOOBaHUIA

K pe3yJibTaTaM OCBOEHHS OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMbl CPEIHEro O0OIIero

00pazoBaHus IO OMOJIOTHH (6a30BBIM YPOBEHB)Y;

— pazgen 2. «llepeuennp pacrpenenéHHbIX IO KiaccaM IPOBEPSEMBIX 3JEMEHTOB
cojiepaHus 1o ouoJsiorun (6a30BBIN YPOBEHB)».

Pasznea 1. Ilepeyens pacnpeneéHHbIX M0 KJaccaM MpoBepsieMbIX TPeOOBaAHUI
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeHEro o01ero
oOpa3oBaHus 1o 0uoJiorum (0a30BbIid YPOBEHb)

B Tabmuue 1 npuBenén cocrabneHHbli Ha ocHOBE 1. 8§ GI'OC mepedeHb MPOBEPSIEMBIX
TpeOOBaHUH K MeETamnpeIMETHbIM pe3ylbTaTaM OCBOEHHS OCHOBHOHW 00pa3oBaTeiabHOM
MIPOrpPaMMBbI CPEHETo 001ero oOpa3oBaHusl.

Tabnuya 1
Kon IIpoBepsiemble TPeOOBAHUS K MeTaNpeAMeTHBIM pe3yJbTaTam
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl CpeIHero 001ero
TpeOOBaAHUSA o0pa3oBaHus
1 IMo3HaBaTeabHbIE YY |

1.1 ba3zoesvie nozuueckue deiicmeusn

1.1.1 YcraHaBiIMBaTh CYIICCTBEHHBIM NMPU3HAK WA OCHOBAHMS JUIs CPaBHEHWUS,
KjaccuuKanuu u 0000IIeHUS

112 BoIsSBISATE 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX SBIIE-
HUSIX

1.1.3 CamocrosTenbHO (QOPMYIUPOBaTh U aKTyaJU3UpOBaTH MpodiieMy, pac-

CMAaTpHUBaTb eé BCCCTOPOHHE;
ONpCACIIATh LCIIN ACATCIBbHOCTH, 3a/1aBaTh MApaMCTPbl U KPUTCPHUU UX HO-

CTHOKEHHUS
1.1.4 BHOCUTH KOPPEKTHBBI B JIEATEIILHOCTD, OIICHUBATH COOTBETCTBHE PE3yiIbTa-
TOB II€JISIM, OLICHUBATh PUCKH MOCJIEICTBUN AEITEIbHOCTH
1.15 Pa3BuBaTh KpeaTMBHOE MBIIIUICHHE IPH PENICHUH KU3HEHHBIX TPo0iieM
1.2 bazoevie uccneoosamenvckue oelncmeust
1.2.1 Brnagers HaBblkaMu y4eOHO-HCCIIEIOBATENIbCKONM M TMPOEKTHOW JeaTelb-

HOCTH, HABBIKAMH Pa3pCIICHUS Hp06J'ICM




Kon
NpoBePSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHMSA K MeTANPeIMETHBIM pe3yJibTaTamM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEero 001Iero
o0pa3oBaHus

1.2.2

OBnajseHre BUIAMH JISATEIBHOCTH IO MMOJYYEHHUIO HOBOTO 3HAHMSI, €ro MH-
TepIpeTay, MpeoOpPa3oBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YICOHBIX
CUTYaIUSX, B TOM YHCJIC IIPH CO3JIaHUH YICOHBIX M COITUAIBHBIX TPOEKTOB

1.2.3

@opMHUpOBaHHE HAYYHOTO THUIA MBINUICHUS, BIAJCHUE HAYYHOM Tep-
MUHOJIOTHEHN, KJIIOYEBBIMHU ITOHATUSMH U METOAAMHU

1.2.4

BBIABIATE NPUYMHHO-CICACTBEHHBIE CBSI3M M aKTYaJIM3UpPOBATh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pELICHUs, HaXOAUThb AapryMEHTBl JUIS JOKa-
3aTeNIbCTBA CBOMX YTBEP)KJICHHUW, 3aJaBaTh IIApAMETPbl W KPUTEPUU
penieHus

1.2.5

AHaJ'II/I3I/IpOBaTB MOJIYYCHHBIC B XOA€ PCHICHUA 3aJavyu pPE3YyJIbTaTbl, KpHU-
TUYCCKU OLNCHUBATH UX JOCTOBCPHOCTH, IPOTHO3UPOBATH USMCHCHUC B HO-
BBIX YCIIOBHAX

1.2.6

YMeTh MepeHOCUTh 3HAHMS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JIacTH
KHU3HEACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;
OCYILIECTBIISITh II€JIEHANIPABIICHHBIM MOUCK IEpeHOca CPEICTB U CIIOCOOOB
JENCTBUS B IPO(HECCUOHATIBHYIO CPETy

1.2.7

CriocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEILHOMY TTOWCKY METOJOB pellie-
HHUA IMPAKTHYCCKUX 3a/la4d, IPUMCHCHHIO PA3JIMYHbIX METOJ0B ITO3HAHUA,
CTaBUTh W (POPMYIHUpPOBaTH COOCTBEHHBIC 3amaud B 0Opa30BaTEIbHOM
JEeSITETHPHOCTH Y )KU3HEHHBIX CUTYAIIHAX;

CTaBHTH MPOOJIEMBI U 33]]a9H, OMTYCKAIOIUE abTePHATUBHBIC PEIICHUS;
BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOIXOIbI M PEIICHUS;
pa3pabarbiBaTh IUIaH PEHICHHUS MPOOIEMBI C yIETOM aHAIM3a MMEIOIIHXCS
MaTepHAILHBIX U HEMAaTEPUAIBHBIX PECYPCOB

1.3

Paboma c ungpopmayuei

13.1

Bnagers HaBbIKaMu MOJdy4eHHUS WHGOPMALMKM U3 UCTOYHHKOB PA3HBIX TH-
OB, CaMOCTOSATEIbHO OCYILECTBIATh IOUCK, aHAJINU3, CHUCTEMAaTH3AIUIO
U MHTEpIIpeTannio nHHOPMALIMU Pa3IMYHBIX BUAOB U GOPM IPEICTABICHUS

1.3.2

CoznaBaTh TEKCThI B pa3iMyHBIX (hopmarax ¢ y4€ToM Ha3HaueHus uHbop-
MalMd M LEJeBOW ayAUTOPHH, BBIOMpas ONTUMAIbHYIO GopMy IMpe-
CTaBJICHUS U BU3YaJIU3AIHH

1.3.3

OI_IeHI/IBaTB JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaLII/II/I, e€ COOTBETCTBHUE
IIPaBOBbIM U MOPAJIbHO-3THUYCCKUM HOPMaM

1.3.4

Hcnonw3oBatk cpeacTBa HHPOPMAIMOHHBIX B KOMMYHHKAIIMOHHBIX TEXHO-
JIOTH B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHH3allMOHHBIX
3ama4 ¢ coOnrofeHneM TpeOOBaHUI SPTOHOMUKH, TEXHUKH O€30TIaCHOCTH,
TUTHEHBI, pecypcocOepekeH s, MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(OP-
MAaIMOHHOM 0€30I1aCHOCTH

1.3.5

Bnagers nHaBbIKAMU pacro3HaBaHusl U 3allUThI I/IH(I)OpMaI_H/II/I, I/IH(I)Op'
MAaIllMOHHOM 0€30IMaCHOCTH JIMYHOCTH

Kovmmynukarusublie YY /I

2.1

Obwenue

211

OCYH_[CCTBJ'IHTL KOMMYHHUKaAlIUU BO BCCX C(l)ean JKH3HU,
BJIAJICTh PA3JIMIYHBIMU cnocodamu 06H_ICHI/I$I Y B3aMMOJICHICTBUA

212

PaSBépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C HCIOJB30BAHUCM
SA3BIKOBBIX CPCACTB

2.1.3

ApPryMEHTHpOBAaHHO BECTU AUAJIOT




Kon
NpoBePSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHMSA K MeTANPeIMETHBIM pe3yJibTaTamM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEero 001Iero
o0pa3oBaHus

3

Peryastusubie YY /I

3.1

Camoopzau uzauun

311

CaMOCTOSITEILHO OCYHICCTBJIATH IMMO3HABATCIBbHYIO ACATCIIbHOCTD, BBIABJIATH
npoOJIeMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3aJaduud B 00pa3o-
BaTeJIbHOMN ACATCIIBHOCTU U )KU3HCHHBIX CUTYyallUAX;

AaBaTb OLICHKY HOBBIM CUTYallUsIM

3.1.2

CaMOCTOSITETHHO COCTABJIATH IUIAH PEHICHUS MPOOIeMbl ¢ y4€TOM HMe-
IOIIHUXCSL PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEHN U MIPEMOUYTCHHIA;

JieTaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;

OIICHUBATh MMPHOOPETEHHBIN OTIBIT;

croco0CcTBOBATH (OPMUPOBAHUIO U MPOSIBIIEHUIO MIMPOKOH 3pYAULIMH B pa3-
HBIX 00JIaCTSIX 3HAHUHN

3.2

Camoxkonmpo.ip

3.21

HaBaTB OLCHKY HOBBIM CUTyallsiM, BHOCUTb KOPPEKTUBLI B ACATCIIbBHOCTD,
OLCHUBATb COOTBECTCTBUEC PE3YJIHLTATOB LC/IAM

3.2.2

Bnagers HaBblkaMHM TO3HABaTENbHON pediekcuy Kak OCO3HAHMSI COBEp-
IAEMBIX JCUCTBUH W MBICIUTENBHBIX MPOLECCOB, UX PE3YyIbTaTOB M OC-
HOBaHHIA;

UCIOJIb30BaTh NMPUEMBI pe(IeKCUN Ul OLIEHKH CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

YMETbH OLICHMBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS MO0 UX CHU-
KEHUIO

3.3

Imoyuonanvhvlii unme1eKm, Ipeanoaralomuil chopMUpPOBAHHOCTD:
CaMOpEryJIUpOBaHus, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE MOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AMO-
UOHATFHBIM M3MEHEHHSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKIIOYAIOLIEH CTPEMIJICHHUE K JOCTIKEHHUIO LEeNU
U ycrexy, ONTHUMM3M, MHUIMATUBHOCTh, YMEHHUE ACHCTBOBATh, UCXOMS M3
CBOUX BO3MOYKHOCTEH

B Tabnumax 2—3 npuBeIeHbI COCTABJICHHBIC HA OCHOBE (ejiepalibHON 00pa30BaTeIbHOM
IIPOrpaMMbI  CpeJHEero o0Iiero oOpa3oBaHUsl MO OHOJIOTHH TMEPEYHH PACHPEACIEHHBIX 110
KjlaccaM IPOBEPSEMBIX TPEAMETHBIX PE3YJbTaTOB OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOMN
MIPOrPaMMBI CpeTHEro 00IIero 0opa3oBaHUs.

Pacnipenenénnpie mo KiaccaM MpoBepsieMble MPEAMETHBIE Pe3ylbTaThl COOTHECEHBI
¢ TpeOOBaHUSAMHU K METANPEAMETHBIM pe3ynbTrartaM (Tabnuua. 1) 1 mpeMeTHBIM pe3yinbTaTaM 1o
ouosoruu u3 1. 9.14 ®I'OC.




10 kaace

Tabnuya 2

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHbIE
pe3yJ1bTaThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOM NPOTrPaAMMBbI
cpeaHero oouiero odopazoBaHus

MeTanpeamMeTHbIi
pe3yabTart

Koa npeamer-
HOro TpedoBa-
HMSA M0 KOAHU-

¢puxaropy
I'A

CdhopMHupOBaHHOCTh 3HAHHI O MECTE
U poiu OHOJIOTMH B CHCTEME Hayd-
HOTO 3HaHUS E€CTECTBEHHBIX HAayK,
B (popMHpOBaHUM COBPEMEHHOU ec-
TECTBEHHO-HAyYHOM KapTUHBI MHUpa
1 Hay4YHOTO MHUPOBO33pPEHHUS; O BKJa-
JIe POCCUHCKHMX U 3apyOEkKHBIX Y4é-
HBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH;
(YHKIIMOHATIBHOM TI'PaMOTHOCTU 4Ye-
JOBEKa JUIS PpEHIeHUs] >KU3HEHHBIX
3a1a4

MIT1.1;1.3;2.1;3.1

IMA 1

YMeHue packpeiBaTh COJCpPKAHHE
OMOJIOTUYECKHX TEPMHHOB U ITOHS-
TUH: KU3Hb, KJIETKA, OPTraHU3M; MeTa-
O6osmm3M (0OMEH BemIecTB W TIpeBpa-
IEHNEe YHEPTHUH ), TOMeocTa3 (camope-
TYJISIWsI), YPOBHEBAas OpraHU3aIs
KHUBBIX CHCTEM, CaMOBOCIIPOU3BEIE-
HUE (pEempoAyKIHs), HACJIEICTBECH-
HOCTb, M3MECHUYMBOCTh, POCT H pas-
BHUTHE

MIT1.1;1.3;2.1;3.1

I'MA 3

YMmenue wu3naraTh OHOJIOTHYECKHE
Teopun (KJIETOYHAS, XPOMOCOMHas,
MyTaroHHas), 3akoHsl (I'. Mennens,
T. Moprana, H.1. BaBunoBa) u yde-
HUS (0 HEHTpax MHOT00Opa3us u npo-
UCXOXK/JEHUSI KYJIbTYPHBIX pacTECHUU
H.W. BaBunosa), onpenensaTs rpaHu-
bl KX MPUMEHHUMOCTH K IKHUBBIM
cucTeMaMm

MIT11;13;21;3.1

I'MA 3

YMeHue BiaeTh METOJaMH HAay4dyHO-
ro mo3HaHus B Ouojoruu (HaOIrO-
JICHHEe W OMHCAHHE KHUBBIX CHCTEM,
IPOILIECCOB M SIBJIICHHI; OpraHu3anus
U IpOBEAECHUE OMOJIOTHYECKOTo HKC-
NEPUMEHTa, BBIJIBUKEHUE TUIOTE3bI;
BBISIBJICHHE  3aBHCHUMOCTH  MEXIY
UCCIIElyeMbIMU BEIMYMHAMHU, OObsIC-
HEHUE TOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX MOHSTHUH,
TEOPUIl M 3aKOHOB; yYMEHME JAejaTh
BBIBOJIBI HA OCHOBAHHH IOJTYUYE€HHBIX
pE3y/IbTaTOB)

MIT1.1;1.2;1.3;3.1;
3.2

I'NA 2

YMeHHe BBIAEIATH
IIPU3HAKU BHUPYCOB,

CYILIECTBEHHBIE
KJIETOK MpO-

MIT1.1;1.3;2.1;3.11

I'MA 7




KapuoT U JyKapUOT, OJHOKIECTOYHBIX
)51 MHOTOKJICTOYHBIX OpTraHU3MOB;
OCOOCHHOCTH  TIpOIlecCOB  O0OMeHa
BCUICCTB W IMPCBpALICHUA OSHCPIrUuu
B KJIETKE, (POTOCHHTE3a, IUIACTHYEC-
KOTO H DHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIIO-
AOTBOPCHUA, Pa3MHOXCHUA, HWHAH-
BUAYAJIbHOTO pPAa3BUTHA OpraHu3Ma
(oHTOTEHE3)

YMeHue TPHUMEHATh IMOJIydeHHBIC
3HAHUA JUII OOBACHECHUS OUOJIOTH-
YECKUX TIPOIIECCOB W SIBJICHUM, IS
MPUHATHS TMPAKTUYCCKUX PEIICHHM
B IIOBCEIHEBHON JKHU3HHM B IMEIIX
obecrieyeHHnsT OC30IACHOCTH CBOETO
3JI0POBBSI U 3JI0POBBS OKPYXKAIOITUX
JaroAeH, coONIoIeHUsT HOPM IpaMoT-
HOTO TIOBEJICHHUS B OKpPYXKaIoIIeil
TIPUPOJTHON CpeJie; TOHUMaHue HeoO-
XOJMMOCTH MCIOJI30BAHUS JOCTHKE-
HUN COBpeMEHHOW Ouojoruu u Ouo-
TEXHOJIOTHH Uil  pallMOHAIBHOTO
MIPUPOIOTIOJIH30BAHUS

MIT1.1;1.2;1.3; 2.1;
3.1; 3.2

I'MA 4

YMeHue pemars dJeMeHTapHbIC TeHe-
THYECKHE 3aJa4¥ Ha MOHO- U JUI'HO-
pUIHOE CKpEIIUBaHUE, CIICTUICHHOE
HacJleJOBaHHUE, COCTABJISTh CXEMBI
MOHOTHOPUIHOTO CKPEUTUBAHUS IS
npecKa3aHus HaclleI0BaHUs MPU3Ha-
KOB Y OpraHU3MOB

MIT1.1;1.2;13.1

I'NA 4

YMeHue BBIIOJHSTE J1a00OpaTOpHBIC
U TIpaKTUYECKHE pabOThI, COOFOAATH
npaBwiia Mpu paboTre ¢ Yy4eOHBIM
U J1a00opaTOpHBIM 000PYAOBaHUEM

MIT1.1;1.2;1.3.1;
1.3.3;1.3.4; 3.1: 3.2

I'NA 2

YMeHue  KpUTHMYECKM  OLICHHUBATh
U UHTEPIPETUPOBaTh  MHGPOPMALIUIO
OMOJIOTUYECKOTO COJepPKAHUS, BKIIIO-
YAy IICEBIOHAYUYHbIE 3HAHUS U3
pa3nnyHbIX ucToyHukoB (CMMU, Ha-
YYHO-TIOTYJISIPHBIE MaTepHaibl); 3TH-
YECKHUE aCIEeKThl COBPEMEHHBIX MHC-
ClleZIOBaHUI B OHMOJIOTUH, MEIUIUHE,
OMOTEXHOJIOTHH

MIT 1.3; 2.1; 3.1; 3.2;
3.3

I'MA 9

10

YMeHue co3maBaTh  COOCTBEHHBIC
MUCHbMECHHBIC W YCTHBIC COOOIICHUS,
00600mas Ouonorudeckyro uH)OP-
MAaII0 U3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO HCIOJb30BaTh TOHSITHI-
HBIW anmapar OMOJIOTUU

MIT 1.3; 2.1; 3.1; 3.2;
3.3

I'MA 9




11 kaace

Tabnuya 3

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHbIE
pe3yJabTaThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHON NPOTrPaAMMBbI
cpeaHero oouiero od0pazoBaHus

MeTtanpeamMeTHbIi
pe3yabTart

Koa npeamer-
HOro0 TpedoBa-
HMSA M0 KOAHU-

¢puxaropy
I'A

ChopMUpOBaHHOCTh 3HAHHWIA O Mec-
T€ W pOJH OWOJIOTUM B CHUCTEME
HAYyYHOTO 3HAHHWS ECTECTBEHHBIX
HayK, B (pOpMHpOBAaHUM COBPEMEH-
HOM €CTeCTBEHHO-HAYYHOW KapTHUHBI
MHUpPa U HAYYHOTO MHUPOBO33PEHUS;
0 BKJIaJIe POCCUMCKHX U 3apyOex-
HBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruy; (QyHKIHOHAIBHOW TIpa-
MOTHOCTH YeJIOBEKa ISl pPEIICHUS
KU3HEHHBIX 3a/1a4

MIT1.1;1.3;2.1;3.1

IMA 1

YMeHHne pacKpbIBaTh COJIEpKAHUE
OMOJIOTUYECKUX TEPMUHOB M TIOHS-
THI: BHI, TOMYJSIUs, TeHO(OH,
SBOJIIONMS, JBUXKYIIME CUibl ((ak-
TOPBI) DBOJIIOIUHU, TPUCIIOCOOJICH-
HOCTh OpPraHU3MOB, BHJI000pa30Ba-
HUE, OJKOJIoTMYecKue  (HaKkTophl,
9KOCUCTEMA, MPOIYLUEHTHI, KOHCY-
MEHTBI, PEIYLEHThI, [IENH MUTaHUuS,
9KOJIOTHYEcKas Mupamuaa, Ouoreo-
11eH03, Onocdepa

MIT1.1;1.3;2.1; 3.1

I'MA 3

YMmenue wuznaraTh OHOJIOTMYECKUE
Teopuu  (IBOJIOLUOHHAS  TEOpHUs
Y JlapBuHa, CUHTETHYECKasi TEOPUS
9BOJIIOIMH), 3aKOHBI U 3aKOHOME-
HOCTH (3apOJBIINIEBOTO  CXOJICTBA
K.M. bspa, udepenoBaHus riiaBHBIX
HaIllpaBJICHUW W IyT€W HBOJIOLUU
A.H. CeseproBa, yueHuss o Owuo-
cthepe B.U. Bepnanckoro), onpene-
JATh TPaHULBI UX MPUMEHHUMOCTHU
K JKUBBIM CHCTEMaM

MIT1.1;1.3;2.1; 3.1

I'MA 3

YMeHue BianeTb METOJAMM Ha-
YYHOTO TIO3HAaHUSA B OHMOJOTHU
(naOmroieHHe W OMHCAHHE >KUBBIX
CUCTEM, IIPOLIECCOB U  SBIICHUII;
opraHuzanusi M TpoOBeJeHHE OHO-
JIOTUYECKOTO  DKCIIEPUMEHTA, BbI-
JBUKEHHUE THUIIOTE3bl; BBISABICHUE
3aBUCHUMOCTH  MEXIY  HCCIEeNy-
€MBIMU BEJIMYMHAMH, OOBSICHEHUE
MIOJYYEHHBIX PE3yJIbTaTOB, UCIIOJIb-
30BaHHBIX HAy4YHBIX [OHATHH, TEO-
pUli ¥ 3aKOHOB; YMEHHUE JeJaTh

MIT1.1;1.2;1.3;3.1;
3.2

I'NA 2




BbBIBOJIbI HAa OCHOBAHWH ITOJTYYCHHBIX
pe3yJIbTaTOR)

YMenue BBLACIIAATE CYHICCTBCHHBIC
MPU3HAKHA CTPOCHHS OMOJIOTUIECKHX
00OBEKTOB: BHUJIOB, MOMYJISLMHA, TIPO-
JYyLEHTOB, KOHCYMEHTOB, pPEIylEeH-
TOB, OMOTEOIEHO30B U JKOCHCTEM;
OCOOEHHOCTH IPOLIECCOB HACIEJCT-
BEHHOM U3MCHYHNBOCTH, €CTCCTBCH-
HOoro otOopa, BHI000pa3OBaHUS,
MIPUCTIOCOOJIEHHOCTH ~ OPraHU3MOB,
JNEUCTBUS HKOJIOTMYECKUX (PaKTOPOB
Ha OpPraHU3MbI, MEPEeHOCa BELIECTB
1 IIOTOKAa OHEPTUHU B ISKOCUCTEMAX,
AHTPOIIOTCHHBIX U3MEHEHUH B JKO-
CHUCTEMAax CBOEW MECTHOCTH, Kpyro-
BOpOTa BEIIECTB W OHOTCOXHWMH-
YECKUX ITUKIIOB B Onocdepe

MIT1.1;1.3;2.1;3.1.1

IMA 5

YMeHne TpPUMEHATh TOJy4eHHBIE
3HaHUS i1 OOBSICHEHHS OHOJIO-
TUYECKUX TPOIECCOB U SIBJICHUH,
JUTS. TIPUHATHS MPAKTHYSCKUX pellre-
HUH B NOBCEIHEBHOW >XKWU3HU B Ile-
Jax obOecrnedyeHns 0e30MacHOCTH
CBOETO 3JIOPOBBSI U 3JI0POBBSI OKPY-
YKAIOIIUX JTFOJICH, COOI0IEHUS HOPM
TPAaMOTHOTO TIOBEJICHHS B OKpYXKa-
IOIIEH MPUPOAHON cpene; MOoHUMAa-
HHE HEOOXOOUMOCTH  HCIHOJIb30-
BaHUS JOCTHKEHHUM COBPEMEHHOMU
OwoyloruM  JUI  PAIMOHAJIBLHOTO
IPUPOIOTIONB30BAHMS

MIT1.1;1.2;1.3; 2.1;
3.1; 3.2

MA 4

VYmenune peuIaThb OJICMCHTAPHEIC
OHOJIOTHYECKHUE 3aJda4yu, COCTaBJIAATHb
CXEMbI IICPpCHOCA BCIICCTB H OHEP-
I'MH1 B OKOCHUCTEMAax (I_ICHI/I HI/ITaHI/IH)

MIT1.1;1.2;1.3.1

I'NA 4

YMeHue BBINOJHATH JIabopaTOpHbIE
U TpaKTHYecKue paboThl, COOIIO-
naTh TMpaBWiIa mpu padboTte ¢ yueld-
HBIM U J1a0OpaTOpHBIM  000pY-
JOBaHUEM

MIT1.1;1.2;1.3.1;
1.3.3;1.3.4;3.1: 3.2

I'MA 2

YMeHHe KpUTHYECKH OLICHUBATh
U MHTEPIPETUPOBaTh HMH(OPMAIIHIO
OMOJIOTHYECKOTO coJiepKaHus,
BKJIFOYAIOIIYIO [ICEBJIOHAYYHbIE
3HaHUSA U3 PA3IMYHBIX MCTOYHHUKOB
(CMMH, HayyHO-TIOTIYJSIpHBIE MaTe-
pHuaisl); paccMaTpuBaTh IJ100aTb-
HBIE€  DKOJIOTHUECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH 10
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MIO3ULIUIO

MIT 1.3; 2.1; 3.1; 3.2;
3.3

I'MA 8, 9
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Vmenne co3gaBatk coOctBennsle | MIIL1.3; 2.1; 3.1; 3.2; I'MA 9
MUCHbMEHHBIE U YCTHBIE COOOIICHNS, 3.3
0000mas Ouosorndyeckyro uH)OP-
MAIMIO U3 HECKOJIbKUX MCTOYHUKOB,
rPpaMOTHO MCIIOJIb30BaTh MOHATHIA-
HBIH annapar OMOJ0TUu

B

Pa3nen 2. [lepedyenn pacnpeneiéHHBIX MO KJaccam
NMpoBepPsieMbIX 3JIEMEHTOB COJIep:KaHus M0 01oJIoruM (0a30BbIH YPOBEHBD)

Tabnuiax 4—5 MpuBEACHBI COCTABIIEHHBIE HA OCHOBE (hefepaibHON 00pa30BaTEIbHOM

IpOrpaMMbl  CpeHero ooOuiero oOpasoBaHusi 1Mo Ouojioruu (0a30BbII ypOBEHb) IEPEUHU
pacrpeiesIEHHBIX [0 KJIacCaM IIPOBEPSIEMBIX JIEMEHTOB COAEPIKAHUSL.

10 kaace
Tabnuya 4

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buoJsiorusi Kak Hayka

1.1

buomoruss — mayka o xuBoW mpupozae. Ponp Oumonorun B (popmMuUpOBaHHHM COBpe-
MEHHOM HayuyHOH KapTuHbl Mupa. CucTemMa GMOJIOTHYECKUX HAYK

1.2

MeTopl O3HAHUS KUBOW TIPUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, ONMCAHUE, U3Me-
penue, Knaccudukaius, MoASIMPOBaHNE, CTATUCTHYECKass 00pabOTKa JAHHBIX)

KuBble cucTeMbl H UX opranm3anus

2.1

JKuBwie cucrembl (OMOcHCTEMBl) Kak IpeaMeT u3ydeHusi omosoruu. CBoiicTBa O6HO-
CHUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHu3a OMOCHUCTEM: MOJICKYJISIPHO-T€HETUYECKUM, KICTOYHBIA, Opra-
HU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIHN, OMOChHEPHBII

XumMuyeckasi COCTaB U CTpoc€HHE KJIICTKH

3.1

XUMHAYECKUH COCTaB KIIETKH. XHUMHYCCKHE 3JIEMEHTHI: MAaKpO3JIEMEHTEI, MHUKPO-
OJICMCHTBI. Boz[a U MHUHEPAJIBHBIC BEIICCTBA. (DYHKHI/II/I BOAbI U MHUHEPAJIBHBIX BC-
IIE€CTB B KJICTKEC. HOI[I[ep}KaHI/IC OCMOTHYECKOI'0 OajaHca

3.2

benku. CocraB u cTpoeHue OeIKOB. AMHUHOKHCIOTBI — MOHOMEpBI OenkoB. Hezame-
HUMBIE U 3aMEHHMMblE€ AMHUHOKHCIOTBl. AMMHOKHCIOTHBIA COCTaB. YPOBHH CTPYK-
Typbl OENKOBOM MOJeKynbl (IepBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTHUHAs
CTpyKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bronornueckue GpyHKIuu 6€IKOB.
depMeHThI — OHooruyeckue karanuzaropel. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyoctpatnas cnenuduuHocts. Kopepmentsl. Buramunpl. OTianuus (pepMeHTOB OT
HEOPraHU4eCcKUX KaTaJn3aTopoB

3.3

VYrneBoasl: MOHOCaxapuabl (TJII0KO3a, prubo3a U Ae30KCHpr003a), qucaxapusl (caxa-
po3a, JaKTo3a) M moJyMcaxapuipl (Kpaxmai, TJIMKOIeH, Lelono3a). buonornyeckue
(GyHKLIUU YrIIEBOJIOB.

Junuasl: TpUrIMUepuabl, crepouisl, Gochomunuasl. ['mapodmibHo-rHIPODOOHBIE
cBoiictBa. bruonornueckue Gpynkiun aunuaos. CpaBHEHHE YIriIeBOIOB, OEIKOB U JIU-
MUI0B KaK UICTOYHUKOB SHEPTUU

3.4

Hyxneunossie kucnotsl: JIHK m PHK. Hykneotuabl — MOHOMEpBI HYKJIEHMHOBBIX
kucinot. Ctpoenne u gpynkuuu JHK. Crpoenue u ¢pynkuun PHK. AT®: ctpoenue

1 QYHKITIN

3.5

]_II/ITOJ'IOTI/IH — HayKa O KJICTKC. Knerounas TCOPpHSL. MeTtoapl N3YYCHHA KIICTOK

3.6

Knerka kak nenoctHas xwuBas cuctema. OOIIMe MPU3HAKK KIIETOK: 3aMKHYyTas Ha-
pyxHas MemOpana, mosiekynsl JIHK kak reHeTMdeckuil ammapar, CUCTeMa CHHTE3a
Oelka




3.7

Tumbl KIEeTOK: dyKapuOTHUYECKass M Npokapuotudeckas. OCOOCHHOCTH CTPOSHHS
npokapuotnueckoin kieTku. Kierounas crenka Oaxrtepuit. CTpoeHue sykKapHo-
THYeCKO# KiIeTKH. OCHOBHBIE OTINYMUS PACTUTEIBHOM, )KUBOTHON M I'PUOHOM KICTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsI CTEHKA, TTIMKOKAINUKC, UX (YHKIHH.
[Tna3marnyeckas memOpaHa, €€ cBoiicTBa M QyHKIuHU. [{uTomnasma u e€ opraHouIbL.
Onnomemb6pannbie opranouap! kietku: JDIIC, ammapar [Nombmku, muzocomsl. [loiy-
ABTOHOMHBIE OPraHOM/bl KJIETKH: MUTOXOHJpuUH, miactuabl. [IpoucxoxaeHue mMuro-
XOH/IpUH U miacTu. Buael mnactun. HememOpaHHbIe OpraHOUIBI KIETKH: PUOOCOMBI,
KJICTOYHBIN LIEHTP, PECHUYKH, )KT'YTUKU. DYHKIIMN OPraHOMIOB KIETKU. BKitoueHus

3.9

SAnpo — perynsaTopHbiil neHTp kieTku. CTpoeHue sapa: sijaepHas 000JI0UKa, KapHo-
IJ1a3Ma, XPOMATHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BEMECTB B KIIETKE

KuzHeneareJbHOCTDL KJICTKH

4.1

OOMeH BeriecTB, WM METa0OIU3M. ACCUMWIAIMS (TUIACTHYECKUM OOMEH) U Juc-
CUMWISIIMS  (PHEpreTUYecKuii oOMEeH) — JBE CTOPOHBI €JUMHOr0 Ipolecca MeTa-
6omu3Ma. Tunsl oOMeHa BellecTB: aBTOTpO(HBIN U rerepoTpodHblil. Poib depmen-
TOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE

4.2

®dotocunre3. CeroBas u TemHOBass ¢aspl ¢doTtocuHTe3a. Peakumm (orocmHTE3a.
OddextuBHOCTh (DoTOCHMHTE3a. 3HadeHHE (POTOCHMHTE3a I KU3HH Ha 3emIle.
Brnustane ycmoBuit cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIMICHUS €r0 TPOIYK-
TUBHOCTH y KYJIbTYPHBIX PACTCHHI.

XeMmocHuHTe3. XEMOCHUHTE3UPYIOIne OaKTepruu. 3HAYCHHE XEMOCHHTE3a IS JKU3HU
Ha 3emie

4.3

DHepreTUYecKuii 0OMeH B KJeTKe. PaciieryieHne BemecTB, BBIICICHHUE U aKKyMY-
JUPOBAaHUE DHEPrUU B KIETKE. DTambl dHEpreTudeckoro odmena. I'nmmkonms. bpo-
JKeHHEe U ero BHUabl. KucinopomHoe OKHCIICHHE, WM KIETOYHOE JbIxaHue. DPHeKTHB-
HOCTb SHEPTreTUYECKOro oOMeHa

4.4

Peakiun marpuunoro cuntesa. ['enermyeckas mHpopmamms u JHK. Peammzanus
FeHETHYECKONH MH(POpPMAIMU B KJICTKE. | eHeTHYeCKuid KoJI U ero cBoiicTBa. TpaHc-
kpurus — MmatpudHblid cuHTe3 PHK. Tpancmsiius — 6uocunTes 6enka. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTE3€ OenKa

4.5

Hexnerounsie ¢opmel sxu3Hu — BUpychl. Mcropusi otkpeitus BupycoB (J[.U. Upa-
HOBCKHUI). OCOOEGHHOCTH CTPOCHUS U KU3ZHENEATENbHOCTH BUPYCOB. bakrepuodaru.
bonesnu pacrtenuid, XMBOTHBIX U 4YeNOBEKa, BbI3bIBacMble BHpycaMu. Bupyc
ummyHonedpuiura dvemoBeka (BHUY) — BozOyaurens CIIM[la. IlpodwunakTtuka
pacnpoCTpaHeHUs: BUPYCHBIX 3a00JIeBaHUI

Pa3MHokeHMe U HHIMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB

5.1

KrneTounslil muki, wim *)u3HeHHBbIA mukn kietku. MaTtepdaza u murto3. [Ipoueccs,
nporekawomue B uHTEepdasze. Perumkanus — peakuus MarpuuHoro cunreza JIHK.
CrtpoeHue xpoMocoM. XPOMOCOMHBII HabOp — KapuoTHIl. [IUTUIONAHBIN U TaIon -
HBII XpOMOCOMHBIE HAOOpBl. XpomaTuel. L{uTomornyeckue OCHOBBI Pa3MHOMKEHUS
Y UHAUBUIYAJIbHOTO Pa3BUTHUS OPraHU3MOB.

JHenenne knetku — muto3. Ctaaun muto3a. [Ipoueccsl, Npoucxoasauiue Ha pa3HbIX
CTausAX MUTO3a. BHOJIOrHYECKUI CMBICT MUTO3a

5.2

®opMbl pa3MHOXKEHHS OpPraHu3MOB: Oecrojioe M mojoBoe. Buabl Gecrosoro pas-
MHO>KEHHS: JEJIEHUE HAABOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX, CIIOPO-
oOpa3oBaHue, BEreTaTHBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIJIOHHMPOBAaHHE Opra-
HU3MOB, €r0 3HAYECHUE IS CEIEKIUU

5.3

[TonoBoe pa3MHOMXKEHHE, €r0 OTIUYHUS OT OECIOJIOTO.
Meiio3. Craguu merosa. IIponeccsl, mpoucxoasimue Ha cragusax meiosa. Ilosenenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIca M 3HaUEHUE Me03a
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5.4

l'amerorenes — mporecc 0Opa3oBaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [10JIOBBIC Ke-
JIE3bl. CCMCHHHUKN U ANYHUKU. O6pa303aHHe " pasBUTUC MOJIOBBIX KJICTOK — raMeCT
(cmepmaTo3ou, SHUIEKIETKA) — criepMaToreHe3 u oorere3. OCoOEHHOCTH CTPOCHHS
AULEKIETOK U criepMarto3ouoB. OmnogoTBopenue. Ilaprenorenes

5.5

NunuBuayanpHOe pa3BUTHE (OHTOTCHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHATIBHOTO PA3BUTHUS Y TIO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, TacTpy-
asuusi, opraHoreHe3. IloctamOpuonanbHOE pa3BuTHE. TUIBI TOCTIMOPHOHAIBHOTO
pa3BUTHS: TIpIMOe, HENpsiMoe (JIMYMHOYHOE). BimsiHue cpeapl Ha pa3BUTHE OPraHU3-
MOB; (paKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHHUS: CTPOCHHUE CEMEHH,
CTaJIH Pa3BUTHS

HacieacTBeHHOCTh H H3MEHYHBOCTh OpraiusmMoB

6.1

IIpeamer m 3agaunm reHeTwku. Mcropus pa3BUTHS TIe€HETHUKH. Bkimax poccuickux
U 3apyOeXHBIX Y4YEHBIX B pa3BUTHE TE€HETUKU. MeToabl TeHeTHKU (rudpu-
JOJIOTUYECKUH, IUTOT€HETUYECKUI, MOJIEKYJIIpHO-TeHeTHUecKnii). OCHOBHBIE T'€He-
TUYECKHE TMOHATUA. ['eHeTMueckas CHMBOJIMKA, HCIOJb3yeMas B CXeMaX CKpe-
IABaHUN

6.2

3aKOHOMEPHOCTH HACJEAOBAaHUS MPU3HAKOB, ycTaHOBICHHBbIE ['. Menaenem. MoHo-
TUOpUIHOE CKpeNIuBaHue. 3aK0H eIMHO00pa3ust THOPUIOB TiepBoro nmokosienus. [Ipa-
BUJIO JOMHUHUPOBAHHA. 3aKOH pacUICIJIEHUS! NMPU3HAKOB. [ MIIOTe3a YUCTOTHI TaMeT.
[TonHoE U HEMmoJIHOE TOMUHUPOBAHHUE.

JurubpuHoe ckpeuiuBaHue. 3aKOH He3aBUCUMOTO HacleI0BaHus mpu3HakoB. L{uro-
TeHETUYECKUE OCHOBBI JUTHMOPHUIHOTO CKpEeHIMBaHMs. AHATU3HUPYIOIIEe CKpEeIBa-
Hue. Mcnonp30BaHMe aHAIM3UPYIOIIETO CKPELIMBAHUA I ONPENENICHHUs] T€HOTHUIIA
ocobun

6.3

CuemuieHHOe HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o CIETUICHHOMY
HacJeI0BaHUIO TEHOB. HapylieHue ClenieHus TeHOB B PE3ysIbTaTe KPOCCHHTOBEpA.
XPpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYECKUE KapThI.

I'eneTnka mona. XpoMOCOMHOE OTMpEeIeHUE Moja. AYyTOCOMBI M TIOJIOBBIE XPOMO-
combl. ['oMoramMeTHbIe W TeTeporaMeTHbIC OpraHu3Mbl. HacliemoBaHue MPH3HAKOB,
CLIENJICHHBIX C ITOJIOM

6.4

N3menunBocTh. Bulibl M3MEHUYMBOCTH: HEHACIEICTBEHHAs M HaciencTBeHHas. Poib
cpelbl B HEHACTEACTBEHHONW M3MEHYMBOCTU. XapaKTepUCTHKAa MOAUPHUKAIIMOHHOMN
W3MEHUMBOCTH. BapuanuoHHBIH psag ¥ BapuauumoHHas KpuBas. Hopma peakiuu
npu3Haka. KonuuecTBeHHbIE M KayeCTBEHHBbIE MPHU3HAKA W UX HOpMa PEaKIIHH.
CpoiicTBa MO (DUKAIIMOHHONW N3MEHUYNBOCTH

6.5

HacnencrBeHHas, uiayd FeHOTHIIMYECKAs, M3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHYH-
BOCTh. Meli03 1 TOJIOBOM Mpollecc — OCHOBa KOMOMHATUBHON M3MEHYMBOCTH. MyTa-
LMOHHAsT 3MeH4YnBOCTh. Kiaccudukanus MyTanuii: TeHHbIE XpOMOCOMHBIE, T€HOM-
Hele. YacToTa u mpuyuHbl MyTanuii. Myrtarensbsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
psAIOB B HacineACTBeHHOM n3meHunsocty H.M. BaBuiosa

6.6

I'enetnka yenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJ/bl T€HETUKHU YEJIOBEKa:
reHeaoTnYecKuil, OITU3HEIOBBIN, ITUTOTCHETUYECKUH, OMOXUMUYECKUHN, MOJIEKYISP-
HO-TeHeTH4eckuil. COBpEMEHHOE OIpE/eNICHHE T'€HOTUIIA: MOJTHOT€HOMHOE CEKBEHHU-
poBaHue, TE€HOTUIIMPOBAHUE, B TOM uyucie ¢ nomMouipro IIIP-anammsza. Hacnen-
CTBEHHBIE 3a00JIEBaHMSA YEIOBEKA: I'eHHBIE O00JIe3HH, OOJE3HM C HACIEICTBEHHOM
MIPEIPacIIOIOKEHHOCThI0, XpOMOCOMHBIE Oosie3Hn. ComMaTHuecKue U TeHepaTUBHbBIE
Mytauuu. [IpuHIUIBL 370poBOTO 00pa3a JKHU3HH, NUATHOCTHKH, MPOGUIAKTUKA
Y JIeYeHUs] TEeHEeTHYeCKUX OoJie3Hel. MenuKo-TeHeTHYecKoe KOHCYIbTHPOBAHUE.
3HaueHHe MEAMIIMHCKON T€HETHUKU B MPEJOTBPAILCHUM MU JICYCHUU TEHETHUYECKUX
3a00J1€BaHMIl YETOBEKA
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Cenexkunst oprann3MoB. OCHOBbI OMOTEXHOJIOTHH

7.1

Cenekuus Kak Hayka M Ipolecc. 3apokKJICHUE CEICKIUU U JIOMECTUKALMS. YUYeHUe
H./. BaBunioBa 0 neHTpax NpPOUCXOXKJICHUS U MHOTOOOpa3us KyJbTypPHBIX PaCTEHUH.
LleHTpbl IPOMCXO0KIEHUS JOMAIIHUX KMBOTHBIX. CopT, mopoja, ITaMM

7.2

CoBpeMeHHbBIE METO/IbI CelNEeKIMUA. MacCOBBIil M WHANBUIYAIbHBIA OTOOPHI B CEIEK-
LMW pacTeHUH U KUBOTHbIX. OLEHKa 3KcTepbepa. BiIM3KopoICTBEHHOE CKpelnBa-
Hue — uHOpuauHr. Yucras nunHusa. CkpellluBaHue YHUCTHIX JIMHUHM. ['ereposuc, wiu
rubOpuaHas cuna. HepoacTBeHHoe ckpeniuBanue — ayropunuar. OtnanénHas rudpu-
au3anus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 U NOoJydyeHHe MOJUILIoNa0B. J[o-
CTH>KEHHUS CEJEKIIMN PACTEHHH, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buoTtexHonorus kak orpacib IpOU3BOACTBA. |'€HHAs MH)KEHEpHs. DTallbl CO3AaHUS
pexomOunanTHot JIHK u Tpancrennsix opranu3zmoB. Kierounas umkenepus. Kie-
TOYHBIE KYJIbTYpPbl. MUKpPOKIOHAJIBHOE pa3MHOXKeHHE pacteHuil. KiioHnpoBaHue
BBICOKOIIPOTYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U AT -
yeckue npoodaempl. 'MO — reHeTruecky MoAU(PUIIMPOBAHHBIE OPTaHU3MBbI

11 kaace
Tabnuya 5

Kon

IIpoBepsieMblii 3JIEMEHT COJAEPKAHUS

IBOJIOMOHHAA OHOJIOTUSA

1.1

DBOJIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa 3BOIONHA. [laneoHTONOTHYECKHE: TTOCIEA0BATEILHOCTD MOSBICHUS
BHJIOB B TTAJICOHTOJIOTMUECKOW JIETOMHCH, TiepexoaHbie popMbl. broreorpaduueckue:
CXOJCTBO M paznuuue payH U (Grop MaTEpPUKOB W OCTPOBOB. DMOPHOJIOTHUECKHE:
CXOJICTBA W pPa3IW4usi SMOPHOHOB PAa3HBIX BHIIOB TO3BOHOYHBIX. CpaBHUTEIBHO-
AHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJOTHYHbBIE, PYyJMMEHTapHBIC OPraHbl, aTABU3MBI.
MonexynsipHO-OHOXUMHUYECKHE: CXOJICTBO MEXaHH3MOB HACIIEACTBEHHOCTH U OCHOB-
HBIX META0OJIMYECKHX ITYTeH Y BCEX OPTaHU3MOB

1.2

OBomonmonHas teopusi Y. [lapeuna. [lpeamnochuiku BO3HHUKHOBEHUS JapBUHH3MA.
JIBYDKYIIME CHIIBI ABOJIONUHN BUAOB 1O [lapBuHY (M30BITOYHOE Pa3MHOKEHHE IPH
OTPaHUYCHHOCTH PECYpPCOB, HEONpereiaEHHas W3MEHUMBOCTh, OOphOa 3a CyIiect-
BOBaHHE, €CTECTBEHHBIN OTOOP)

1.3

Cunrernueckas teopus sBoitonuu (CTD) U ocHOBHBIE €€ TOJIOKEHHUSI. MHUKPO3BO-
monus. [lomynanus kak eMHUIA BUJA U YBOJIIOLIUN

1.4

JBuxymue cuibl (pakTopsl) BOJIOLKK BUIOB B MpHpoae. MyTallmOHHBINA MPOLIECcC
Y KOMOMHATUBHAsg W3MEHYMBOCTh. llomymsiiioHHBIE BOJHBI M JApeid TeHOB.
W3onsuus u murpanusa. EctectBenHbllt 0TOOp — HampaBisoUmil GakTop 3BOIIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OpPraHu3MOB Kak pe3ynbTaT HBoyouuu. [lpumepsl mnpu-
criocoOeHuit y opraHu3sMoB. ApoMop(o3bl U UANOAJANTALIUH.

Bun u Bumoo6OpazoBanue. Kputepun Buga. OcHoBHblE (OpPMBI BHA000Pa30BaHMS:
reorpapuueckoe, IKOJOrHYECKOe

1.5

MaKpOBBOJ'HOI_[I/IfI. (DOpMBI OBOJOINHA (bHJ'ICTH‘-ICCK&SI, JAUBCPICHTHAA, KOHBCPI'CHT-
Hasd, IapaJijiCJIbHasl. H606paTI/IMOCTB 9BOJIIOIIMH

Bo3HMKHOBEHNE H Pa3BHUTHUEC )KU3HU HA 3emure

2.1

JloHay4HbI€ IIPEICTABIICHUS O 3apOKICHUN KU3HU. HaydHble rHIoTe3bl BOSHUKHOBE-
HUS JKM3HM Ha 3emuie: abuoreHe3 W MaHclepMus. XUMHUYecKas SBOJIIOLUA. DKC-
IIEPUMEHTAIILHOE IIOATBEP)KICHUE XMMHUYECKOM »JBoMonMU. HavanbHble 3Tarbl
6uonornyeckoit somtormu. ['nunoresza PHK-mupa. IlepBbie KiIeTKH U UX 3BOJIIOLUS.
PopMHUPOBAHKUE OCHOBHBIX I'PYIIN KUBbIX OPraHU3MOB

2.2

PasBuTne xu3Hu Ha 3emule no spam u nepuogam. Karapxeil. Apxeiickas 1 IpoTepo-
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3oiickas apsl. [laneosolickas 3pa u e€ nepuopl: KeMOPUNHCKUIA, OPJOBUKCKUAN, CHUITY-
PUICKUH, IEBOHCKUMI, KAMEHHOYIOJIbHBIN, IEPMCKUM. Me3o3olickas 3pa U €€ nepuo-
JIbl: TPUACOBBIH, FOPCKUIN, MEJIOBOM.

KaiiHo3oiickas spa u €€ nepuopl: NajleOreHOBbIM, HEOT€HOBBIM, AHTPOIION€HOBBIN.
XapakTepucTuKa KiuMmaTa M I'eoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl IBOJIO-
UM PACTUTEIBHOTO U JKMBOTHOTO MHUpPa. ApoMop(]o3bl y pacTeHHd W >KUBOTHBIX.
[losiBneHue, pacuBeT ¥ BBIMUPAHUE TPYIN )KMBBIX OPraHU3MOB

2.3

CucreMa OpraHM4ecKoro Mupa Kak OTpakeHHE 3BOIIOLMU. OCHOBHBIE CHCTEMa-
TUYECKHE IPYIIIBI OPraHU3MOB

2.4

OBoJIoLMS YeloBeKa. AHTPOINOJIOrUs Kak Hayka. Pa3Butue npeacraBieHuit o mpouc-
XOXKIEHUM dYeloBeka. Meronabl W3ydeHus aHTponoreHeza. CxoicTBa W pa3iInyus
YeJl0BeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeI0BeKa.

JBuxymue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHass M3MEHUMBOCTD U €C-
TECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 KU3HU, W3TOTOBJIICHHE OPYIUN Tpyna,
MBIIIIJIEHHUE, PeUb

2.5

OCHOBHBIE CTa/IMM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, UelloBeK yMeblii,
UYenosek npssMoxoaamui, YemoBek HeaHAepTanbCkuil, YenoBek pasymHbiid. Haxonku
HCKOIAaeMBIX OCTAHKOB, BpEMS CYIIECTBOBAaHMs, 00JacTh pacHpoCTpaHEHUs, 00bEM
TOJIOBHOTO M0O3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoseueckre pacbl. OCHOBHBIE OOJIBLIME pachl: €BpoNeoujHas (eBpazuiickas),
Herpo-aBCcTpajouHas (3KBaTOpUaibHas), MOHTOJIOMAHAS (a3UaTCKO-aMEpPUKAHCKas).
UepThl MpUCHIOCOOIIEHHOCTH MPEACTABUTENEH YEIOBEYECKHUX pac K YCIOBUSM CY-
mecTBoBaHus. EqMHCTBO yenoBeueckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpPYKaWIIAas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3ajjaud U pa3zeibl 3KOJOTUH. MeEeTOIbl 3KOJIOTHYECKUX HC-
ClIeIOBaHMM. DKOJIOrHYeckoe MUpoBo33peHue. Cpenpl 0OMTaHHMS OPraHU3MOB: BOJI-
Hasi, HA3€MHO-BO3/IyIITHAs, TIOYBEHHAs, BHYTPUOPTaHNU3MEHHAS

3.2

Okonoruueckue ¢akropbl. Kiaccudukanus skonorndeckux ¢HakTopoB: aOUOTH-
yeckue, OMOTUYECKUE M aHTpOINoreHHble. JlelcTBUE 3KOJOrM4ecKuXx (akTOpoB Ha
OpraHu3Mbl

3.3

Abunotuueckue (GakTOphl: CBET, TeMmIeparypa, BiaxHocTb. Dotonepuoausm. [lpu-
CHOoCcOOJIeHUsI OpPraHu3MOB K JeiicTBHiO aOumoTuueckux (aktopoB. buonoruueckue
PUTMBI

3.4

buotnueckue dakropbl. Buapl OMOTHUECKHUX B3aUMOACHCTBHM: KOHKYPEHIUS, XHIII-
HUYECTBO, Mapa3sUTU3M, MYTyallu3M, KOMMEHCAIH3M (HaXJIeOHUYEeCTBO, KBAPTUPAHT-
CTBO), aMEHCAJIu3M, HEUTpaiu3M. 3HA4YeHHE OMOTHYECKHX B3aUMOACHCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPpUCTUKU TMOITYJIAINH. OCHOBHBIE TTOKa3aTelIN MOIYJIANN:
YUCJICHHOCTDb, INNIOTHOCTb, POXKIACMOCTb, CMCPTHOCTb, IIPUPOCT, MUI'PALIHA. ,HI/IHa'
MHUKa YUCJIICHHOCTH NONYIISINHUU U eé peryjsinusa

Coo01recTBa 1 DKOJOrHYecKrue CHCTEMbI

Coo011ecTBO Opranu3MoB — 6uoneHo3. CTpykTypbl OMOLIEHO3a: BUOBAasA, IPOCTPaH-
CTBEHHas, Tpoduyeckas (nuueBast). Buapl-nomuuanTsl. CBsi3u B OHOLIEHO3€

4.2

DKonoruveckre cucteMsl (3kocuctemsl). [lonsaTue 06 skocucTeMe U OHOTeOIeHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TMPOAYIIEHTHI, KOHCYMEHTBI, pely-
1eHThl. KpyroBopoT BemIECTB M TMOTOK DJHEPTUU B JKOocUcTeMe. Tpodudeckue
(nmuimeBbie) ypoBHH dKocucTeMbl. [lumieBble menu u cetn. OCHOBHBIE TMOKa3aTeNH
IKOCUCTEMBI: Oromacca, MpOAYKIUs. DKOJIOTHUECKHUEe MHUPAMUJbI: TPOAYKIIUU, YUC-
NeHHOCTH, Oromacchl. CBOICTBA SKOCUCTEM: YCTOWYMBOCTh, CAMOPETYIIALINS, Pa3BU-
tue. Cykueccust

4.3

IIpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHCTEMA XBOMHOIO WIH
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HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocHucTeMbl. bronornueckoe
1 XO35HCTBEHHOE 3HAYEHUE arpo’KOCUCTEM M YPOOIKOCHCTEM.

buopasnooOpasue kak (akrop ycrodumBocTH OdKocucteM. CoxpaHeHue OHo-
JIOTMYECKOTO Pa3HOOOpas3us Ha 3emiie

4.4

VYuenne B.M. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u CcTpyKkTypa Onocgepsl.
XKusoe BemectBo u ero ¢pynkuun. OcobeHHOCTH OMOchephl Kak riI00aIbHON KO-
cucremsbl. J[MHAMHUECKOe paBHOBecHe M oOpaTHas cBs3b B Omochepe. KpyroBopoTst
BEIIECTB M OMOTCOXUMHUYECKHE IUKIBI JIEMEHTOB (yriepojaa, a3oTa). 30HAIBHOCTh
ornochepsl. OCHOBHBIEC OMOMBI CYIIIH

4.5

UYenoseuectBo B Omocepe 3emum. AHTpONOTeHHBIE HW3MEHEHHUsT B Ouocdepe.
['moGanbHBIE SKOJTOTUYECKUE TPOOITEMBI.

OcHOBa palMoOHAIBFHOTO YIIPABIECHHUS IPUPOJIHBIMU PECYPCAMHU M MX UCTIOJIH30BAHHUE.
JlocTrkeHust OMOJIOTHH U OXpaHa IPUPOIb
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