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Vuurenr CoapamykoBa Hamgexna Onerosua

[Iporpamma pa3zpaboTaHa Ha OCHOBE:

dI'oC COO

C y4€TOM NMPUMEPHON OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl, 0J00pEHHON
pemierreM GeaeparbHOTO Y4eOHO-METOANIECKOTO OOBEUHEHUS TI0 00IIeMY
oOpa3oBaHuio (MpoTokoa ot 28 utoHs 2016 1. Ne 2/16-3) (10 knacc 2022-23 yu.rox)
c yueroMm (¢enepanbHOl 00pa3oBaTEIBLHON MTPOTrpaMMBbl CPEIHETO OOIIETO
o0Opa3zoBaHusl, yTBEPKIAECHHON MpuKazoM MuHHUCTEpCTBA MpocBelieHust Poccuiickoit
deneparuu ot 18 masg 2023 rogaNe 371(11 xmace 2023-24 yu.ron)



IHJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA
Cornmacuo ®I'OC COO, ycraHaBIuMBaIOTCS TpeOOBaHMS K pe3yibTaTam

OCBOEHHS 00YYAIOIIMMUCS MPOrpaMM CPeIHEro oOLEero o0pa3oBaHus: JUYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHUS mpeaMera «buosiorus»
BBIZICJICHBI CIIEYIONIME COCTABISIONIUE: OCO3HAHHE OOYYAaIOUIUMUCSI POCCUMCKON
rpaXkJaHCKON MJAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTU U
CaMOOIIPEICIICHUIO, HaJIM4Yue MOTHBAIUU K 00y4YEeHUIO ouonoruw,
I[eJICHANIPABIIEHHOE pAa3BUTHE BHYTPEHHUX YOCXKJICHUN JUYHOCTM HA OCHOBE
KITFOUEBBIX IIEHHOCTEH U HUCTOPUYECKUX TPATULUA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATENBHOCTA I€HHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYEeCKOTO  00pa3oBaHUs, HaJWYUE  DKOJOTHYECKOrO0  IMPAaBOCO3HAHUSA,
CIOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pEe3yJbTAThl OCBOCHUS Mpeamera «buosiorus» mocTurarorcs B
€IUHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBHU C
TPAJULIMOHHBIMUA POCCHUICKUMHU COLIMOKYJIBTYPHBIMHU, HUCTOPUYECKHUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPHUHATHIMHA B OOIECTBE MpaBWJIAMH U HOpMaMu
MOBEJICHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUS, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UIIUM JIMYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBOMOPSJKY, YEJIOBEKY TPyJa M CTapUIeMy MOKOJEHUIO, B3aMMHOIO
yBaXEHUS, OEPEKHOTO0 OTHOIIEHUS K KYyJIbTYpPHOMY HACICIUIO MW TPaaUIUsSIM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickonn denepanuu, NpUPOSIE U OKPYKAIOIIEH
cpene.

JIM4HOCTHBIC PE3yJbTaThl OCBOCHHS y4eOHOT0 mpeaMeTa «bHomorusy JOKHBI
OoTpakaTb TOTOBHOCTb UM  CIOCOOHOCTH OOYYaroOIIMXCS  PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOW BHYTPCHHEH TMO3MUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH,  TIO3UTUBHBIX  BHYTPEHHHUX  YOEKIEHHUM,  COOTBETCTBYIOIIHMX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIecTBa, pacIIMpeHUe >KU3HEHHOTO
ONbITa W ONbITA JCITEIBHOCTA B MPOLECCE pealu3allii OCHOBHBIX HAIpPABICHUU
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh T'PAKIAHCKOW MO3UIIMHA OOYYArOIIErocs KaK aKTHBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHUTYLMOHHBIX MpaB M 00S3aHHOCTEH, yBaKCHHE 3aKOHA
Y MPaBOIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIE€SATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX
MPOCKTOB, pEIICHUUM Y4eOHbIX U  [O3HABAaTEJIbHBIX  3a7a4, BBINOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEAENISTh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBaTb B CBOUX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOEXKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHMYECTBY B MPOIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TO3HABATEJIBHBIX W  HCCIENOBATEIbCKUX  3a/lady, YBaXUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB TIPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€ATETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUHCKON TPAKJIAHCKON HIACHTUYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, ropioctu 3a
CBOM Kpail, cBOW PoanHy, CBOW S3BIK W KYJbTYPY, IPOULJIOE W HACTOSAIIECE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACIEOUI0O U NaMATHUKAM IPHUPOJBI,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTD OILIEHMBATh BKJIAJ POCCUMCKHUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE
OMOJIOTHH, TIOHUMAHUS 3HAYEHHS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCHUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYIAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTENSAM, CO3JaHUIO CEMBH HA OCHOBE
OCO3HAHHOTO NMPUHATHUS UEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPAJULUSIMHU
HaposoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYas ACTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHUE SMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW NPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPDAXEHHID B PAa3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;



5) ¢usuyeckoro BOCHUTAHUsI, (POPMHUPOBAHUSI KYJIbTYPbl 310POBbsI M
IMOIMOHATBHOTO 0JIArONOJIyYHs:

MMOHUMAHKE U peau3aius 3[0pOBoro U 0e3onacHoro odpasa >Ku3HU (30POBOE
MUTaHUe, COOJIOICHNE TUTHEHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTAbIXa, peryispHas (Qu3uyeckas aKTUBHOCTb), O€peXHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE I[EHHOCTH TMPaBWI HWHIUBUAYAIBHOTO U  KOJUICKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCJEACTBUM M HEMPHUATHS BPEAHBIX NPUBBIYCK (yHOTpeOeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUSs );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW [IEATEIIBHOCTH TEXHOJOTHYECKOM U COIMAIbHOMN
HAIPaBJIEHHOCTU, CIOCOOHOCTh WMHHIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSITEIIBHO
BBITIOJIHSITh TAKYIO ICSTEILHOCTD;

UHTEpPEC K pa3lIuyHbIM chepaMm MnpodecCHOHAIBHOW NESITEIHHOCTH, YMCHHE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun W peann30BbIBATh
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHUI0O W CamMoO0Opa3oBaHUIO Ha
IPOTSHKEHU U BCEU )KU3HU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTUYECKOW KYJIbTYphl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSA MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUH JJIs1 OKPYKAIOLIEH
Cpenbl;

OCO3HAHUE TJIO0ATBHOTO XapaKTepa 3KOJOIMYECKUX MNpo0ieM U MmyTed ux
pelieHus;

CIIOCOOHOCTh MCTOJIb30BaTh MPUOOPETaEMbIe TIPU M3yUYCHUU OUOTOTHUH 3HAHUS
M yYMEHHMS TpU  pPEIIeHHMH  M[poOJeM, CBA3aHHBIX C  pallMOHAIBHBIM
MPUPOAOIIOTB30BaHNEM (COOII0/ICHNE TTPABUII TIOBEJICHUS B IPUPOJIC, HATPABIECHHBIX
Ha COXpaHEHHE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, IKOCHCTEM, OnoCchephl);

AKTUBHOE HENPUATHE JIECUCTBUH, NMPUHOCAIIUX BPEIl OKPYKAIOWMIEW MPUPOTHON
cpene, yMEHHE NPOTHO3MPOBATH HEOIATONMPHUSATHBIC SKOJOTUYECKHE TOCICACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUN U MTPEIOTBPAILATh UX;

HaJu4Yue Pa3BUTOr0 HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTMYECKON HAMPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBAThCS
MMHU B MO3HABATEJIbHOW, KOMMYHUKATUBHON U COLIMATIBHOUN MpPAaKTUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOU JIESITEIbHOCTH KOJIOTUYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:



c(OpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha UAJOTE
KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIBTYphl KaK CpelICcTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TTO3HAHUS MHPA;

MOHUMaHue crnenupukn OHOJOrMM KaK HayKd, OCO3HaHHUs €€ pojiu B
(GopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU IIEJOCTHOTO
NpeJCTaBICHUuss 00 OKpYKalIeM MHpe Kak O €IMHCTBE NPUPOJBI, YeJIOBEeKa W
o0miecTBa, B TMO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodiIemM
COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTHH JUIsi COBPEMEHHOW IMBHIIM3AIINN:
oOecriedeHrss HOBOTO YPOBHSI pPa3BUTHS MEAMIMHBI, CO3/IaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CITIOCOOHBIX PEIIaTh PECYpPCHBIE MTPOOIEMbI pa3BUTHS YEIOBEUECTBA,
MOWCKA IyTEW BBIXOAA M3 TIOOATBHBIX JKOJIOTHUECKHX MpoOJieM W oOecredeHus
nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HCIIOJIB30BAHUIO TIPUPOTHBIX
pecypcoB 1 (GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHHM OWOJOTHYECKMX 3HAaHUW B  IEJIX
TIOBBIIICHUST O0IIEH KYJIbTyphl, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KaK COCTaBHOU
yacTH (PYHKIIMOHAJIBHON IPaMOTHOCTH 00ydYaroumxcs, GopMupyemMoil npu u3yuyeHuu
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHUSA, HMCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM UCIIOJIb30BaTh IMOJIydaeMble 3HAHUS JUIsl aHaiuu3a |
OOBSICHEHUS SIBICHHM OKpYXaloIIero MUpa M MPOUCXOISIIMX B HEM H3MEHEHHI,
yMeHHE JeNlaTh OOOCHOBAaHHBIE 3aKIIOYECHHMS Ha OCHOBE HAy4HbIX (DAKTOB U
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OWOJOTHYECKHUE 3HAHUSA JUIS
pelieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHUE IIEHHOCTH HAy4HOH JeATeNIbHOCTH, T'OTOBHOCTb OCYIIECTBISThH
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHAUBUIYaIbHO U B TPYIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  O0Opa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM 1Mo Ouosoruu B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUsI ydeOHOro mnpenmera «buomorus»
BKJIFOYAIOT: 3HAYUMBbIC Il  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYUYAFOIIMXCS
MEXKUCIMIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHAYYHbIE MOHATHS, OTPaXKaIoIIHe
LETIOCTHOCTh HAYYHOM KapTUHBI MuUpa H crnenuduky METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIus, SIBIICHHE, MpPOLiecC,
CUCTE€Ma, HAY4YHBIM (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,



UCcle0BaHne, HaOI0/IeHue, U3MEPEHHUE, SKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE
yuyeOHble  JeicTBUS  (IIO3HABAaTENbHbIE, KOMMYHHUKAaTHUBHbBIC, PETYJISTUBHBIE),
obecneunBatomue GopmupoBaHue (YHKIIMOHATBHON TPAMOTHOCTH U COLMAIBLHOU
KOMIIETEHIUH  OOYy4YalolHUXCs, CIOCOOHOCTh  OOYYAalOLIUMXCSl  MCIOJIb30BaTh
OCBOEHHBIE MEXJIUCLUUITIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE
y4eOHbIe EUCTBUS B O3HABATEIBHOM U COLUANBHON MPAKTUKE.

MeranpenMeTHblE PE3yNbTaThl OCBOEHUS MPOrpaMMbl CPEAHEro OOIIEro
00pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaIbHbIMH y4eOHBIMU NMO3HABATEJbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOATENIbHO  (opMyIuMpoBaTh M aKTyaJlU3upoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHHUS, KiIacCHUpUKaIMUU, 000OIIEHHS), PACKPHIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIACIATh MX XapaKTepHble MPHU3HAKH, YCTaHABIUBATH
CBSI3H C APYTUMU TIOHATHSMH);

ONpeNeNsITh IeJd JeATeIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU UX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAaThl AESATEIbHOCTHU C MOCTABIECHHBIMU LIETSIMU;

UCMOJIb30BaTh OMOJOTMYECKHE MOHATUS Js OOBSICHEHHS (AKTOB U SIBICHUHN
KUBOU IPUPOJIBI;

CTPOUTH JIOTMUECKUE paACCyKIACHHs] (MHAYKTUBHBIE, JAEIyKTHBHBIE, IO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUMsI B paccMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJINPOBATH BHIBOJIbI U 3aKITFOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBS3¢ W OTHOIIEHMH B U3Yy4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
OPOTUBOPEYMI PA3HOTO pOJA, BBIABICHHBIX B pPa3IMYHBIX HMH()OPMALMOHHBIX
UCTOYHHKAX;

pa3palaTeIBaTh IUIAH pEIIEHUs NPOoOJIeMbl C Y4E€TOM aHajaM3a HMEIOLIUXCS
MaTepHAIbHBIX 1 HEMATEpUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH padOTy B YCIOBHSIX PEaJbHOr0, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aMMOJCHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE NIPU PEILICHUH )KU3HEHHBIX IPOOIIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJI€Th HAaBBIKAMHM Y4E€OHO-UCCIIEI0BATEIbCKON M IMPOEKTHOM IEATEIBHOCTH,
HaBbIKAMU  pa3pelieHusi  OpoOieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHMs MPAKTHUYECKUX 3a/1ay, HPUMEHEHHIO
Pa3IUYHBIX METOJOB O3HAHUS;



MCII0JIb30BaTh Pa3JIMYHbIE BU/bI JACSITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS,
€ro UHTEpPIpPETALNH, IPEOOPa30BAHUIO U IPUMEHEHHIO B YUYEOHBIX CUTYyAIUSX, B TOM
YuClIe IPU CO3/1aHUM YUEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHUpOBaTh HAy4YHBI THUN MBIIUICHUS, BJIAJETh HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OPMYIHPOBaTH COOCTBEHHbIE 3a7aud B 00pa30BaTENbHOMN
NESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CIIEJACTBEHHbIE CBSI3M M aKTyaJlM3upoOBaTh 3ajaavy,
BBIJIBUTATh TUNOTE3Yy €€ pelleHus, HAaXOUTh apryMEeHThI ISl 10Ka3aTeJbCTBA CBOMX
YTBEPKJECHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIEC B XOJI€ PEUICHUS 3a7a4l pPe3yIbTaThl, KpUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

OCYHIECTBIISITh IIEJICHANPABICHHBIA MMOUCK TEepeHoca CPEeACTB M CHOCOOOB
JENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIbHYI0 M TMPAKTHUYECKYIO 00J1acTu
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTh OPUTHMHAIbHBIE MOJIXOJbl M PELICHUS,
CTaBUTH POOJIEMBI U 33]1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ unpopmManmeii:

OpPUEHTUPOBATHCS B PANTMUHBIX MCTOYHUKAX MHPOpMALUU (TEKCTE y4ueOHOTO
nocoOusi, HAy4YHO-TIONMYJIAPHON  JUTepaType, OMOJOTHYECKUX  CIOBapsX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B lHTepHeTe), aHamu3UpOBaTh
MH(GOPMAIIMIO PA3TUYHBIX BUOB U (OPM MPECTABICHUS, KPUTUYECKU OIICHUBATH €€
JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

dbopMynHpoBaTh 3ampOChl M MPUMEHSITh Pa3UYHbIE METOIbl MPU TOUCKE U
otOope Omonmornyeckoil wHPOpMaNUKU, HEOOXOIUMOW HJisi BBHIMOJHEHUS Y4eOHBIX
3a/ay;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUA HHGPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPLIEHCTBOBATh KYJbTYPY AKTUBHOI'O HCIIOJIB30BaHUS PA3IHYHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTUMaJbHYI0  (QOpMy  MpeICTaBICHUS
Oouonornueckoil nHpopmMauu (cxemsbl, rpauKy, AUArpaMMbl, TaOIHUIIBI, PUCYHKH U
Apyroe);

HCIIOJI30BaTh HAYYHBIM S3BIK B KadecTBe CpeAcTBAa Mnpu pabore ¢
Oouonornueckoil  uWH(poOpManuend: TPUMEHATh XUMUYECKHe, (QHU3MUecKkue u
MaTeMaTU4YeCKUe 3HAKU M CHUMBOJBI, (opmyiibl, abOpeBUATypy, HOMEHKIATYpY,
HCII0JIb30BaTh ¥ MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATTISIAHOCTH;

BJIaJIETh HABbIKAMM PACIO3HABAHUS U 3alIUTHI MH(OpMaLUK, HHHOPMALIMOHHON
0€301acHOCTH JTUYHOCTH.



OByajieHre YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) obmeHue:

OCYIIECTBIIATh KOMMYHUKAIIMU BO BCeX cdepax )KU3HHU, aKTUBHO Y4aCTBOBATH B
JMajore Wik JUCKYCCHHM IO CYHIECTBY OOCYyXJaeMoil TeMmbl (yYMEHHE 3aJ]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJACHUS OTHOCHUTEIIBHO BBHITIOJIHEHUS TMpeiaraeMoim
3a/1a4M, YYWUTHIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JAPYTHX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOalibHbIe CpEACTBAa OOIICHUS, I[MOHUMAaTh 3HAYCHUE
COITMAILHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYAIUi, YMETh
CMATYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMUYHBIMU CHOCOOAMHU OOIICHUS W B3aUMOJCHCTBUSI, MOHUMATH
HAMEPEHHUsl IPYTUX JIOJeH, TPOSIBISATh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUKY U
B KOppPEKTHOU popMe popMyITUpOBaTh CBOU BO3PAKEHUS,;

pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITeIbHOCTD:

MOHUMATh W HCIOJB30BaTh NMPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAIBHOM
paboThl MpU penieHuu OMOJOTHUECKON MpoOJieMbl, 00OCHOBBIBATh HEOOXOIUMOCTD
IPUMEHEHHS TPYNHOBBIX (OPM B3aUMOACHCTBUS MIPU PEUICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh  I[IeId  COBMECTHOW  JIESITENIbHOCTH,  OpPraHU30BbIBAaTH U
KOOPJIUHUPOBATh JEUCTBUA MO €€ JOCTHKEHHUIO: COCTaBJISATh IUIaH JEHCTBUH,
pacupenensiTh poid ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAJA M KaXJIOT0 YYaCTHHKAa KOMaH[bI B OOIINI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

mpeasiaraTh HOBBIE TPOEKTHI, OICHWBATh HWJEHU C TO3UIMA HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYLIECTBIIITh MO3UTUBHOE CTPATETMYECKOE TMOBEJCHHUE B  PA3IUUYHBIX
CUTYaIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OByajeHue YHUBEPCATbHBIMHU PEryJSTHBHBIMHU JeHCTBUSMM:

1) camoopraHu3amms:

MCITIOJI30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS1 BBISBICHUS MPOOJIEM U UX PEIICHUS
B )KU3HCHHBIX U YYCOHBIX CUTYAIUX;

BBHIOMpAaTh Ha OCHOBE OWOJOTWYECKUX 3HAHWM IICJIEBbIE W  CMBICIOBBIE
YCTAHOBKM B CBOMX JEUCTBUSIX M IOCTYNKAaX MO OTHOUIEHUIO K >XUBOM MHPHUPOJE,
CBOEMY 3JI0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIBHYIO JAESTEIbHOCTh, BBISIBISATDH
npoOJieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTENIbHOU
JESITETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;



CaMOCTOSITEJILHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBbl C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacMpATh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOHN SPYIUIUU B pa3HbIX
00JacTsX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIa/IETh HABBIKAMH MMO3HABATEIBHONU Pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUA W  MBICIUTENIBHBIX MPOLECCOB, HX pPE3YyJAbTaTOB M OCHOBAaHWH,
UCIIONIb30BaTh NPHUEMBI pediieKcuu Jig OLIEHKH CHUTYyalld, BbIOOpa BEpPHOTO
peLIeHUS;

yMETh OLICHUBAaTb PUCKA U CBOEBPEMEHHO NPUHUMATh PELICHUS [0 HX
CHIKECHUIO;

IPUHUMATh MOTHBBl M apryMEHThl JPYIMX [PU aHAJIKU3€ pPE3yJIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBl W AapryMEHTHl JPYIrUX IIPU AaHAIU3E pe3yJIbTaTOB
NEATENbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOT0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl OCBOeHUs mporpammbl COO 1o Ouomorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduyeckue s yaeOHoro npeamera «buomorusy
HAy4YHbIC 3HAHWS, YMEHHSI U CIOCOOBI JCHCTBUI MO OCBOCHHIO, MHTEPIPETAIIUU U
mpeoOpa3oBaHUI0 3HAHWH, BUABI JACATEIHHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHUSA U
MPUMEHEHUIO 3HAHWA B PA3IMYHBIX yYEOHBIX CHUTYyalMsiX, a TaKkKe B PEATbHBIX
KU3HCHHBIX CHUTYaIUsX, CBSI3aHHBIX C Owojorumedd. B mporpamme mnpenMeTHbIe
PE3YNIBTATHI IPEICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIE pE3yabTaThl OCBOCHHS ydeOHOro mnpenmera «buomorus» ¢ 10
Kjacce TOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMM B CHCTEME HAay4YHOTO
3HaHUSl €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYyYHOU



KApTUHBI MHUpa MU HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOeixHBIX
Y4€HBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHON IPAMOTHOCTH YEJIOBEKA
JUISL pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEPKAHUE OMOJOTMUECKHMX TEPMHUHOB M TOHSTHUMA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIEeCTB U MPEBPAICHUE SHEPIHUH),
romMeoctaz  (caMoperyisiius), ypOBHEBas  OpraHu3anus  JKMBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PEMPOYKLHUA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHasi,
MYTallMOHHAs, LIEHTpaIbHas JOorMa MOJIEKYJIsIpHON Ouosiorun), 3akonsl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 UeHTpax MHoOroodpaszus u
POUCXOXKIEHUSI KyJIbTypHbIX pacteHudt H. W. BaBuiioBa), onpeaensars rpaHuIlbl UX
NPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

yMEHHE BJAJIETh METOJAAMH HAyYHOTO MO3HAHUS B OMOJIOTMM: HAOIIOJEHUE U
OMHMCAHME >KMBBIX CHUCTEM, IPOIIECCOB M SBJICHUM, OpraHu3alus U MpPOBEJCHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBM)KCHUE TUIIOTE3bI, BBISBICHHE 3aBUCHUMOCTH
MEXIYy HWCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYYCHHBIX pE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJbLI HA
OCHOBAHUU IMOJTYYECHHBIX PE3YIHTATOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIE IMPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB M MPEBPAICHHsS] SHEPTUM B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYecCKOro oOMeHa, XEeMOCHHTE3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS,  PAa3MHOXKEHUS, HWHAUBUIYAJIbHOIO  pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHSTh TOJYYCHHBIC 3HAHUSA MJIs1 OOBSICHEHUS OMOJOTMYECKHUX
MPOLIECCOB W SIBJICHUM, ISl MPUHATHSA IPAKTUYECKUX PEIICHUHM B MOBCEIHECBHOMU
KU3HU C Ledblo oOecriedeHus O€30MacHOCTH CBOEro 3/J0pOBbS U 3/10pPOBbS
OKpY’KaIOIUX JIIOJIeH, COONIOIEHNs HOPM TPaMOTHOTO MOBEJCHHUS B OKpY’KaIOLIEH
OPUPOJIHOM cpene, MOHMMAaHHWE HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHXKEHUHN
COBPEMEHHOM ounonoruu " OMOTEXHOJIOTUH TUIS pPaLMOHAIIBHOTO
IIPUPOAOIIOIB30BAHNS;

YMEHHUE PELIaTh 3JIEMEHTapHbIE TEHETUYECKHE 3aa4d HA MOHO- U IMTUOPHUIHOE
CKpeIllMBaHUE, CIETUIEHHOE HACIEI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPHIIHOTO
CKpEIIMBaHUs JJIs PEJCKa3aHus HAaCJIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE W MpakTUYecKue paboThl, COOII0IaTh
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KPUTHUYECKHM OLEHMBaTh M  HMHTEPIPETHPOBATH  MH(OPMAIUIO
OMOJIOTUYECKOTO  COJEpKAaHMs, BKJIIOYAIOLIYK) IICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpEICTBa MAcCOBOM HH(OpMaLUW, HAay4YHO-IOMYJISPHBIE



MaTepHaibl), STUYECKHE aCIEeKThl COBPEMEHHBIX WCCICIOBAaHUNA B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOUIEHUS, 00001as
OHMONIOrMUecKyIo HH(GOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOIB30BaTh
MOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» e 11
Klacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHA O MECT€ W POJM OHMOJOTHH B CHUCTEME HAYYHOTO
3HAHMSI €CTCCTBCHHBIX HayK, B ()OPMHUPOBAHUU COBPEMCHHOW €CTECTBCHHO-HAYYHOMU
KapTUHBI MUPa U HAYYHOTO MHUPOBO33PCHUS, O BKJIAJC POCCHHCKUX W 3apyOeKHBIX
y4EHBIX-OMO0JIOTOB B pa3BUTHE OMOJIOTHH, (PYHKITMOHAJTBHON TPaMOTHOCTH YEIOBEKa
JUTSL pEIICHUS KU3HECHHBIX 33]1a4;

YMCHHE PacKpbIBaTh COACpKaHUE OMOJIOTHYCCKUX TEPMHUHOB W TIOHSTHH: BHI,
HOMYJISAIUSA, TEHO(POHJ, DBOJIONUSA, JBIKYIIHE CHIBI ((DaKTOPBI) DSBOJIOIHH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHME, SKOJOTHUYECKHE (HaKTOPHI,
HKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEAYICHTHI, 1NN MUTAHMS, YKOJIOTHIeCKas
nupamua, OMoreoleHos, ornocdepa;

yMEHHUE HM3JIaraTh OMOJOTHYecKre Teoprun (IBomroronHas teopus Y. Jlapeuna,
CUHTETHYECKasi TEOpHUs SBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HaNpaBiIeCHUM U myTeu 3Bomtonuu A. H.
CesepuioBa, yuenuss o Ouocthepe B. WM. Bepnanckoro), ompenenstb TpaHHUIbI HX
NPUMEHUMOCTH K >KUBBIM CHUCTEMAaM;

yMEHHE BIAJIETh METOJAaMHU HAyYHOTO MO3HAHUs B OMOJIOTHM: HAOIIOJEHUE U
OMKMCAHHWE >KUBBIX CHUCTEM, IMPOIIECCOB M SBJICHUH, OpraHu3alus U TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIIBIDKCHHE THUIIOTE3bI, BBIABICHHUE 3aBUCUMOCTH
MEXIY HCCICAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX pPE3yJIbTAaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJBI HA
OCHOBaHUH TOJTYYEHHBIX PE3YIIbTATOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE TIPU3HAKH CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BHJIOB, TIOMYJSIUH, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOTreOleHO30B M  DKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACIEICTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBUS IKOJIOTHIECCKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
Y TIOTOKA SHEPTHH B DKOCHCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHI B IKOCHUCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHYECKHUX IUKIOB B Onochepe;

YMEHUE TPUMEHATH TONTYYCHHBIC 3HAHUS IS OOBSICHEHUS OMOIOTHYECKHUX
MPOLECCOB W SIBIICHUM, JUISI NPUHATUA IMPAKTUYECKUX PEIICHUWH B IOBCEIHEBHOU
KU3HU C LeJblo oOecreyeHuss OE30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPYXAIOIUX JIFOJICH, COOJIFOICHHUSI HOPM TPaMOTHOTO TIOBEICHUS B OKpY)KAromIeH
NPUPOAHOU cpejie, TOHMMAaHWE HEOOXOIUMOCTH WCIOIb30BAHUS JOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH TSI pallHOHAITBHOTO TIPUPOIOTIONE30BAHUS;



YMEHHUE peuliaTh 3JEMEHTapHble OHOJOTMYECKUE 3aJadyH, COCTABIATH CXEMbI
MepeHoca BEIeCTB U DHEPTUU B DKOCUCTEeMax (e MUTaHus);

YMEHHUE BBINONHATh JA0OpAaTOPHbIE W TMPAKTHYECKUE padoThl, COOJIIOAATH
npaBuiia rpu padboTte ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYCCKH OIEHWBAaTh H HMHTECPIPETHPOBATH HHOOPMAIHIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOLIYI0 TICEBJOHAYYHBIE 3HAHUS M3
Pa3IUYHBIX MCTOYHUKOB (CpeICTBa MacCOBOH WH(OpMAIMU, HAYyYHO-TIOMYJISPHBIC
MaTepualbl), paccmaTpuBaTh rio0anbHbIe JKOJIOTUYECKHUE poOIeMbI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UITHUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIeHUs, 00001as
OMOJIOrMYEeCKY0 HH(GOPMAIIUIO U3 HECKOJIBLKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
NOHSTUIHBIN anmnapaTt OUOJIOTUH.

1. COAEP/ KAHUE YYEBHOI'O TIPEAMETA
10 KVIACC

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
IPYTMMH €CTECTBEHHBIMH HaykKamu, ¢uiocoduen, STUKON, ICTETUKOM U TMPaBOM.
Ponb O6uosnoruu B GopMHUpPOBAaHUM COBPEMEHHOM Hay4dyHOU KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Mertonpl MO3HAHUS >KMBOW MPUPONbI (HAONIONEHHUE, DKCIEPUMEHT, ONHCAHUE,
U3MepeHue, KilacCupuKaius, MoJAeIUpPOBaHUE, CTATUCTHYECKAas 00pab0OTKa TaHHBIX).

JdeMoHCcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsos, [{x. Yorcon u @. Kpuk.

Tabmump! 1 cxeMbl: «MeTOABI O3HAHUS KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

[Ipaktnueckass pabota Ne 1. «Mcmonb3oBaHUE pa3IUYHBIX METOAOB IpHU
M3yYEeHUH OMOJOTHUYCCKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

XKusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Omosioruu. Otauyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CBolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHU3alUA OMOCHCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIW, MOMYJISIIIMOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIT ), OMOCHEPHBIA.

JdeMoHcTpanum:

Tabmuibl 1 cxembl: «OCHOBHBIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3ALNU
YKABOU IPUPOIBI».

O6opynoBanue: moaenab MoJiekynsl JTHK.



Tema 3. XummnuecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KJIETKA. XHWMHUYECKHE DJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJ1a 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMM BOABI W MHHEpaAJbHBIX BemecTB B KieTke. [lognepxanne
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3amenumble ¥ 3aMEHUMbBIE AMUHOKHUCIOTHI. AMHHOKHUCIOTHBIM COCTaB. YpPOBHU
CTPYKTYpbl ~ OCJIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHAs, TpETUYHAS U
YeTBEPTUYHAS CTPYKTYypa). XUMUUECKHE CBOWCTBa OekoB. bronornueckue QpyHKmuu
OCJKOB.

depmeHThl — Ouosiorndeckue kKatanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduunocts. Kodepmentsl. Butamubbsl. Otiauyus
(bepMEHTOB OT HEOPTraHUYECKUX KaTaJInu3aTOPOB.

VYrneBoapl: MOHOcaxapubl (TJIFOKO3a, pubo3a U Ae30KCHUpr003a), AUcCaxapuibl
(caxapos3a, JakTo3a) M ModMcaxapuabl (Kpaxmal, TJIMKOTEH, IEeJUTI0NI03a).
buonorndeckre QpyHKIIUM YTIIE€BOIOB.

Jlunuael:  Tpurauuepuasl,  Gochomunuanl, crepouabl. [ uapoduIbHO-
ruapodoOHbIe cBolicTBa. buonornueckue GyHkiuu aunuaoB. CpaBHEHHE YTJIEBOJIOB,
O€JIKOB U TUTTUIOB KaK UCTOYHUKOB YHEPTHUU.

Hyxnennossie xucnorel: JHK wu PHK. Hykneotuast — MoHOMEpEHI
HyKJIenHOBBIX Kuciaor. Crpoenue u ¢ynknuu JJHK. Crpoenue n dynknuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

[utonorus — Hayka o kierke. KieTtouHnass teopusi — npuMep B3aUMOJIECUCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbI N3yUeHUS KIETKH.

Krnerka xak nenoctHas xuBasi cuctema. OOIIue Mpu3HAKU KIETOK: 3aMKHYTas
HapyxHas MemOpana, mosiekysbl JIHK kak renernueckuii amnmapar, cucTemMa CUHTe3a
Oernka.

Tunsl KIETOK: dyKapuoTHYeCcKas U mpokapuoTudeckas. OcoOOEHHOCTH CTPOCHHS
npokapuoTuueckod  kietku.  Kierounass — crenka  Oakrtepuil.  CTtpoeHue
AYKapUOTUYECKON KIeTKH. OCHOBHBIE OTINYUS PACTUTEIbHON, )KUBOTHOW U TPUOHOM
KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, HUX
¢ynakiuu. [Inasmarnueckas memOpaHna, €€ cBoiicTBa u GyHKnuu. [luronnazma u eé
opranouipl. OnHoMemOpanHble opraHounbl kietku: OIIC, ammapar ['onbaxu,
nn30coMbl.  [lolyaBTOHOMHBIE OPraHOMABI KJIETKU: MUTOXOHJAPHUM, IUIACTUAIBI.
[IpoucxoxxaeHne MHUTOXOHApPUM U miactua. Buael mnactun. HememOpanHbie
OpraHOU bl KJIETKU: pUOOCOMBI, KJIETOUHBIA LIEHTP, HEHTPUOJIH, PECHUUKH, KTy THUKU.
DyHKIMU OPTraHOMJ0B KJIETKU. BKiroueHus.

Anapo — perynasTopHbli 1HeHTp KieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuia3ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.



JdeMoHcTpanum:

Iloptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Junarpammel: «PacnpeneneHue XuMUYECKUX JJIEMEHTOB B HEKUBOW MPUPOAEY,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKMBOUW MPUPOIEY.

Tabmuupl u cxemsl: «llepuoandeckas TabnHIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOAbDY, «bruocunTtes Oenka», «CTpoeHHE MOJEKYJbI OelKay,
«Ctpoenue pepmenta», «HyknennoBble kucinothl. JJHK», «CTpoeHune MoneKysbl
AT®», «CtpoeHue SyKapHOTHYECKOW KIETKH», «CTpPOEHHE KUBOTHOM KIIETKHY,
«CTpoeHHEe paCTUTENBHOM KIETKW», «CTpoeHUE NPOKAPUOTUUECKOU KIIETKWY,
«CTtpoeHue siapa KIETKn», «YTIAeBOAbD, «JIMnuabn.

O06opynoBaHue: CBETOBOM MHMKPOCKOI, OO0OpyJOBaHWE [Jii TPOBEACHUS
HAOIOJICHUN, W3MEpPEHUN, OHKCIEPUMEHTOB, MUKPOIpPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble 1 MPaKTHYECKHE PA0OTHI:

Jlaboparopnass pabora No 1. «M3ydeHue KaTaquTUUYECKOWM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

Jlaboparopnas pabora Ne 2. «3yueHnue cTpoeHus KIETOK PACTEHUM, )KUBOTHBIX
1 OaKTepHii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIPENapaTax u UX OMUCAHUEY.

Tema 4. ’KnuzneaeaTeJJbHOCTL KJIETKH.

OOMeH BeliecTB, WX MeTa0oIu3M. ACCUMIIISIUS (TUTACTHYECKUM OOMEH) |
TUCCUMWIISIIUS  (PHEpreTuyeckuii oOMEH) — JBe€ CTOPOHBI €IMHOTO Ipoliecca
meTabonu3zma. Poilb 3aKOHOB COXpaHEHHsS BEIIECTB W DJHEPrMM B IMOHUMAaHUU
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIA. Posb hepMEeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunTte3. CBeroBas U TeMHOBas (pa3bl hoTocuHTEe3a. Peakuu horocunTesa.
DddexTuBHOCTh GoTOCHMHTE3a. 3HaueHHWE (OTOCHHTE3a I JKM3HM Ha 3emile.
Bnusaue ycnmoBuwit cpensl Ha  (POTOCHHTE3 U CIMOCOOBI  TIOBBIIIEHUS €O
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEeMOCHUHTE3Upyomre OakTepuu. 3HAYCHHE XEMOCHHTE3a s
KU3HU Ha 3emuie.

DOHepreTuyecknuii oOMEH B KJEeTKe. PacuiernseHue BeIIeCTB, BBIICICHHE H
AKKyMYJIUPOBAHHE HSHEPIUU B KIIETKE. DTallbl SHEPreTuYeckoro oomena. ['nukonus.
bpoxenne u ero Buapl. KucmoponHoe OKUCIEHHE, WM KIETOYHOE JbIXAHUE.
OxucnutensHOe pochopmmmpoBanue. IPPEeKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

Peaknimu maTpuuHoro cuHte3a. ['enernueckas wuHbopmamus wu JHK.
Peanuzanusa reHeTudeckod uHPOpMaMu B KIeTKe. ['€HeTMYeCKUid KOJ U €ro
cBoictBa. Tpanckpunuus — matpuusbiii cuHTe3 PHK. Tpancnauuss — OGuocuHTes
Oenka. Otambl TpaHciasuuu. KoaupoBaHue aMuHOKHCIOT. Ponb pubdocoMm B
OonocuHTe3e Oenka.



Heknerounsle ¢opmbl xu3HU — BUpychl. Mcrtopust otkpeitus Bupycos (. .
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI W  JKMU3HEHHOTO I[MKJIa  BUPYCOB.
bakrepuodaru. bone3nu pacTteHui, )KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMbIC BUPYCAMU.
Bupyc ummynonedumura yenoseka (BUY) — Bo3Oymurtens CIIMJ{a. OOpartnas
TPaHCKPUIIIHS, peBepTaza u uHrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUil.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmumplt u cxembl: «Tumbl nutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTudyeckuii obmen», «Xioporact», «dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u ¢GyHKIMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTUUeCKUi KOa»,
«Bupyce», «bakrepuodarny, «Ctpoenue u xku3HeHHbIM mukn Bupyca CIIM/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Mojaenu-ammiukanuu «Yasoenne JIHK wu Tpanckpumiusy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Kierounslii 1ukn, WM KU3HEHHBIM TWKI KieTku. MHTepdaza u MUTO3.
[Iporecchl, mporekarmue B wuHTepdasze. Perumkanus — peakius MaTPUYHOTO
cunte3a JIHK. Ctpoenme xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIMTUTOMIHBINA U TarIOUAHBIA XPOMOCOMHBIE HaOOphl. XpoMatusl. LluTonsornyeckue
OCHOBBI Pa3MHOXXE€HUS U UHAUBUAYAIBHOTI'O PA3BUTUSL OPraHU3MOB.

Henenue xnetkn — muTo3. Cragum mutoza. IIporeccel, MpOUCXOIAIINE Ha
Pa3HbIX CTAAUAX MUTO3a. bUOIOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W ToJioBoe. Buabl Gecmosoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, IIOYKOBAHME OJHO- H  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BETeTaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIIUU.

[TomoBoe pa3sMHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meiio3. Craguum wmeioza. [lpomecchl, mpoucxonasiiye Ha CTaausIX Meio3a.
[ToBenenue xpomocoM B meiio3e. Kpoccuurosep. buosiornueckuii CMbICI M 3HAYCHUE
Meno3a.

I"amerorenes — nponecc oOpa3oBaHuUs MOJIOBBIX KIETOK y *KUBOTHBIX. [[0J10BBIE
KeJe3bl: CCMEHHHUKHU U IMYHUKU. OOpa3oBaHuE U Pa3BUTHUE MOJOBBIX KIETOK — raMeT
(cnepmaTo3ou, SIMIEKIIETKA) — criepMaTtorene3 u oBoreHe3. OCoOOEHHOCTH CTPOECHUS
SUIEKJIETOK U criepMato3ouoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jrtanbl 3MOPUOHAIIBHOTO Pa3BUTHSA Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuusi, opraHoreHes. [loctamOpuonanbHOe pa3BuTHe. TUIBI
MOCTAMOPUOHAILHOTO Pa3BUTHSL: MPSIMOE, HeNpsAMoe (JIMUMHOYHOE). Biusinue cpessl
Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTBA.



Poct m pasButme pacreHnii. OHTOrE€HE3 LBETKOBOI'O PpACTEHMS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanum:

Tabmuuel u  cxembl: «DOpMbI pPa3MHOXKEHHS OpraHU3MOBY», «JlBoliHOE
OIUIOIOTBOPEHUE Yy I1IBETKOBBIX pacTeHuil», «BerertaTuBHoe pa3MHOXKEHUE
pacteHuity, «Jlenenue kiueTku 6akrepuiiy, «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHue
xpomocombly», «Kiertounslii uukm», «Pemmumkamusa IHK», «Mwurtosz», «Meito3y,
«IIpsiMmoe n HenpsiMoe pa3BuUTHE», «l'aMeTOreHe3 y MIICKOMUTAIOMINX U YEIOBEKaY,
«OCHOBHBIE CTaUX OHTOT€HE3a.

O6opynoBanue: MHUKPOCKOTI, MHKPOIPENAPATHI «CriepmMaTo30u bl
MJICKOTTUTAIOUIETO», <«SIHLEeKIIeTKa MIIEKONUTAIoIEero», «KaproknHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHasi MoJieJib-aniinkanus «/lenenune knetkn», moaens JIHK,
MojieNb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JlaboparopHass pab6ora Ne 3. «HaOmiomeHue muTO3a B KIETKAX KOHUYMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pa6ota Ne 4. «M3yueHne CTpOCHHMsI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenapaTax».

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Micropust pa3BuTHs TeHETUKU. Posib iuTosioruu u
SMOpPHOJIOTUU B CTAHOBJICHUHU T'€HETUKH. BKiaa poccuiickux U 3apyO0eKHBIX YUEHBIX
B pa3BUTHUE FeHETUKU. MeTOoIbl TeHEeTUKU (THOPUAOTOTUYECKUN, [IUTOTEHETUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUi). OCHOBHBIE TE€HETHUYECKHE NOHATHS. | eHeTHmdeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBaHUM.

3aKOHOMEPHOCTH HAacJe0BaHUsl NMPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHnenem.
MoHorubpuHoe CKpelMBaHUE. 3aKOH €IWHO0-00pa3usi THOPUIOB TMEPBOTO
nokosieHus. [IpaBuiio nOMHHMpPOBaHUSA. 3aKOH pacHIeIUIEHUs MPU3HAKOB. ['nmoresa
YuCTOTHI raMeT. [1ojIHOe 1 HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIIEOBAaHUS MPU3HAKOB.
[{uToreHeTnuecknue OCHOBBI JTUTHOPUIHOTO CKPEIIUBAaHHS. AHAIM3UPYIOIIEEe
CKpemmBanue. Mcronp30BaHNe aHAMM3UPYIOLIETO CKPEIIMBAHUS I OIPEACIICHUS
TFE€HOTHIA OCOOU.

CuermienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo CIETUICHHOMY
HACJIEIOBAaHUIO Te€HOB. Hapylienue cuenieHns reHOB B pe3ybTaTe KPOCCHUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUYeCKHUE KapThl.

I'enernka mona. XpoOMOCOMHOE OIpEAENIEHHE MoJjia. AYTOCOMBI W IOJOBBIE
XpOMOCOMBI. ['OMOrameTHele M reTeporaMeTHble opraHusmbl. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3menunBocTh. BUabl M3MEHUMBOCTH: HEHACJEICTBEHHAS] W HACJICICTBCHHAS.
Ponb cpeasl B HEHACJEACTBEHHOM  W3MEHYUBOCTH. XapakTepHuCcTrKa
MOJU(DUKAIMOHHOW M3MEHUYMBOCTH. BapualmoHHBIN psi 1 BapualMOHHAs KpUBasl.



Hopma peakuuu npusHaka. KonuuecTBeHHbIE M KAUECTBEHHBIE MMPU3HAKU U UX HOpMa
peakuuu. CBoiicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, WM TeHOTUIUYECKAs, U3MEHUYMBOCTh. KomOuHaTuBHAs
M3MEHYMBOCTh. Melo3 u TMOJIOBOM TMpoLecc — OCHOBA KOMOMHATHBHOM
W3MEHYUBOCTU. MyTallmoHHas U3MEHYMBOCTh. Kiaccudukaius myTaiuii: TeHHBIE,
XpOMOCOMHBIE, T€HOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHble (PaKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAOB B HAacIeACTBEHHON n3MeHunBocty H. 1. BaBuiiosa.

Buesnepnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TE€HETHUKHU
YyeJIOBeKa: I'eHCAJIOTMUCCKU, OJM3HELOBHINA, ITUTOrCHECTUYCCKUN, OMOXUMHYCCKHM,
MOJIEKYJIAPHO-TEHE THYECKU . CoBpeMeHHoOe ONpeAeIeHUE TE€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTHUIIUPOBAHME, B TOM YHCJIE C IMOMOUIBIO
[T11P-ananu3a. HacnencrBenHbie 3a00€BaHMs YeIOBEKa: TeHHbIC 00JIe3HH, 00JIE3HU
c HACJICICTBEHHOU MPEIPACIIONONKEHHOCTHIO, XpPOMOCOMHBIE OoJe3Hu.
Comatnueckue u TreHepaTuBHble MyTanuu. CTBOJIOBbIE KiIETKHU. [IpuHIIUIBI
310pOBOTO 00pasa >KU3HM, TUATHOCTUKH, MPO(WIAKTUKN U JICUCHHS TCHETUYCCKUX
Oone3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUITUMHCKOM
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHMI YEJI0OBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus3, C. C. Yersepukon, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabnuuel 1 cxeMbl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €r0 HUTOTCHETHYECKast
OCHOBa», «3aKOH PACIIETUICHUS U €r0 HUTOI€HETUYECKAs] OCHOBa», «3aKOH YHCTOTHI
rameT», «Jlurubpunnoe ckpenimBanue», «lL{uTonorndyeckne OCHOBBI AUTHOPHUIHOTO
CKpemuBaHus», «Menosz», «B3auMonencTBue ajjelbHbIX T'€HOBY», «l €HETHYECKHe
KapThl PAcTEHUM, KUBOTHBIX U 4ejoBeKay, «l'eHeTuka mona», «3aKOHOMEpPHOCTHU
HACJICI0BaHUsA, CLEIUIEHHOIO C MOoJIoM», «KapuoTumbl ueinoBeka U KUBOTHBIXY,
«Buasl u3MmeHunBOCTHY», «MoaudUKaMOHHAS W3MEHYHBOCTHY, «HacnmemoBanue
pesyc-dakropa», «I'eHeTuka rpymm KpoBuy», «MyTarmoHHass ”3BMEHUYHUBOCTHY.

O6opynoBanue: Monenu-anIuMKanuu  «MOHOTHOPHIHOE  CKpEIMBaHUEY,
«Hemonnoe  nmomuHupoBanue», «Jurunbpumnoe ckpemuBanue», «llepexpéct
XpPOMOCOM», MUKPOCKOT B MHKporpenapat «Jpozoduna» (Hopma, mytanuu Gopmbl
KpPBUIBEB U OKPACKU Teja), repoapuil «I'opox MOCEeBHOM».

JlaGopaTopHblie U MPpaKTHYECKHE PA0OTHI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOIO U
TUTHOPUIHOTO CKPEIIUBAHMS Y IPO30(HIIBI Ha TOTOBBIX MUKpOTIpEnapaTaxy.

JlaGopaTtopnasi pa6ota Ne 6. «3yueHne Moau(UKAIMOHHOW H3MEHYUBOCTH,
MOCTPOEHUE BAPUALMOHHOTO PSiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnasi padora Ne 7. «AHanu3 MyTtanuii y Apo30Quiabl HA TOTOBBIX
MHKpOIIPENnapaTax».

[IpakTrueckas padota Ne 2. «CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEIIOBEKA.



Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuuss Kak HayKa M IIpoLEeCC. 3apOKICHHE CEJNEKIMU U JOMECTHUKALMS.
VYuenue H. . BaBunoBa o 1eHTpax NpOUCXOKIEHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacteHnil. LIeHTpbI MPOUCXOKIACHHS JOMAIIHUX KUBOTHBIX. COPT, MOopoAa, IMTaMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbli M MHAMBUAYAJIbHBIA OTOOPHI B
CEJEKIIMM pACTEHUM U KUBOTHBIX. OILEHKa »KcTepbepa. bIM3KOpOACTBEHHOE
ckpemuBaHue — HWHOpuAMHr. Ywucras nuaus. CKpeliMBaHUE YHUCTBIX JIMHHIM.
I'erepo3uc, unum rubpunHas cuna. HeponacTBeHHOe CKpeluMBaHWE — ayTOPUIUHT.
Otnanénnas rudpuaunzauus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M Mojy4yeHue
NOJIUIUIOUAO0B. JIOCTHKEHUS CENEKIIUN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. OTambl
co3ganus pekomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxkeHepus. KiieTtounble KylnbTypbl. MHUKpPOKIOHAIBHOE PAa3MHOKEHUE DPACTEHUM.
KiloHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEIBCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Okonoruyeckue u atudeckue npodiaemel. MO — renernuecku MoAUGUIIMPOBAHHBIC
OpraHU3MBlI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /{. Kapnieuenko, M. @. l1BaHOB.

Tabmuuer u cxembl: kKapta «LIeHTpbl NPOUCXOXKAEHUS W MHOTr000pa3us
KyJIbTYpHBIX pacTeHuin», «llopoapl goManmiHuUX >KUBOTHBIX», «CopTa KYyJIbTYpPHBIX
pacrenuity, «Otnanéunas rudpuauzamus», «Pabotel akagemuka M. ®. MBaHoBay,
«lomumnonausi», «OObEKTH  OUOTEXHOJOTUWY», «KIleTouHblE KYIBTYpHl U
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJs KU IJI0I0B M KOPHETUIOAOB AMKUX (POPM U KyIBTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CeabCKOX03IHCTBECHHBIC PACTCHHS Y.

JlaGopaTopHble M MPaAaKTUYECKHE PA0OTHI:

Okckypcusi «OCHOBHbIE METOABI W JOCTUKEHHS CEJIEKUMU PACTEHUHM U
’KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHbIN
YYacCTOK, B TEIUIMYHOE XO3SICTBO, JIaOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOI'O

LEHTPA)».
11 KJIACC

Tema 1. JDBoJIIOLIUOHHAS OHOJIOTHUS.

[IpeanochIKM BO3HUKHOBEHHUS JBOJIIOIIMOHHOW TEOPHUH. BOIIOLMOHHAS
Teopuss U e€ Mecto B Oumonornu. BiusHHME 5BOIONMOHHOW TEOPUH HAa pPa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CeugerensctBa 3BodtonMH.  [lameoHTONOrHYECKHE:  MOCIEI0BATENbHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJIOTUYECKOM JIETONMUCH, TEPEXOHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paziuuue GayH v (paop MaTepUKOB U OCTPOBOB.



OMOpPHOJIOTUYECKHE: CXOJACTBA M pa3auyusi SMOpPUOHOB pa3HbIX BUIOB
MTO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0ONIMYECKMX NyTe y Bcex
OpraHU3MOB.

OpomonmonHas  teopus Y. JlapBuHa. IlpeanochuikM  BO3HUKHOBEHHS
napBUHU3Ma. [[BrKyliMe Cuiibl 3BOJIONMM BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE NPHU OTPAHMYEHHOCTH PECYpCOB, HEOINpEAENEHHAs W3MEHUYUBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BoJonnu (CTID) u e€ 0CHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [Tonynsnus kak eIMHUIA BUIa U SBOJIIOLINH.

JBuxkyiue cuiibl ((hakTopbl) SBOJIOLNUU BUAOB B mIpupoae. MyTalMOHHBIN
npouecc 1 KOMOMHATUBHAS U3MEHUMBOCTD. [lonmynsiiiOHHbIE BOJHBI U JIpeii( TeHOB.
N3onsuus u Murpanusi.

EctecTBennbiii oT6Op — HampaBisoomuid (axtop sBomonuu.  Dopmbl
€CTECTBEHHOT0 0TOOpA.

[IprcnocoONEeHHOCTh OpPraHU3MOB Kak pe3ysbTar 3BoNtonuu. [Ipumepsl
NPUCTIOCOOJIEHUH Y OpTraHu3MOB. ApOoMOP(O3bl U UNO-a 1AM TAIIUH.

Bun u  BupooOpazoBanme. Kpurepuum  Buga.  OcHOBHbIE  (OpPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHUECKOe.

MakpooaBomnonus.  Dopmbl  3BoOJOUMH:  (UIETHYECKas, JUBEPreHTHas,
KOHBEpTeHTHasl, mapasuienbHas. HeoOpaTuMOCTh 3BOIOLMH.

[IpoucxoxaeHne OT HeclenUaIu3upoOBaHHBIX mpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAsA paaualysl.

JdeMoHCcTpanum:

[Toptpersl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
Bbap, 3. I'ekkenb, ®. Mromnep, A. H. Ceepiios.

Tabnuupl u cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emie», «3apoJbIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «®opmbl 60pHOBI 32 CYIIECTBOBAHHUEY,
«EcrectBennbiii  0TOOp», «MHOrooOpasue CcOpToB pacTteHuit», «MHoroobpasue
IIOPOJ KUBOTHBIX), «[lonmymsanmmy», «MyTanuoHHas U3MEHYUBOCTDY,
«Apomopdo3ely, «Mauoamanramuny, «OOmas aereHepanus», «JBHXKyIIHE CHIIBI
sBomonnny, «Kapra-cxema mapuipyra nyrtemectBusi Y. JlapBuna», «bopnba 3a
CyILIECTBOBaHHUE, «IIpucrnoco0aeHHOCT ~ OPraHU3MOBY, «['eorpagpuueckoe
BUI000pazoBaHuE», «IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opyaoBaHue: KOJIEKIINS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKPACKHU, HA0Op
IUIOJIOB U CeMsH, KoJuteKIus «lIpruMepsl 3alUTHBIX MPUCTIOCOOIEHUH Y )KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBlICHUs HBONIOLIUU», OO0BEMHas Moaenb «CTpoeHue
T'OJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapta Mupa, Koulekuus «@POpMBI  COXPaHHOCTH
HCKOIIAEMBIX )KUBOTHBIX U PACTEHHI», MoAenb ammunkanusa «llepekpéct xpomocom»,



BIIAXXKHbIE  mpenapatbl  «Pa3BurHe  Hacekomoro»,  «PaszButne — mArymkm»,
MuKponpenapar «/po3zodpuna» (HopMa, MyTariui GOpMbI KPbUIbEB U OKPACKH TEJIA).

JlabopaTopHbIe M IpaKTHYeCKHe PadoThI:

Jlaboparopnasi pabora Ne 1. «CpaBHeHHME BHJIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Jlaboparopnas pabota Ne 2. «Onucanue NpUCIOCOOJEHHOCTU OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HHM HA 3eMmuiie.

JloHay4dHbIE MNPENCTABIEHUS O 3apOXKACHUM >KU3HHU. HaydyHble TMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHe3 M mMaHCHepMHs. XUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHUYEeCKUMX BEUIECTB M3 HEOPraHHMUYECKUX.
OKCIEpUMEHTAIBHOE TMOATBEPKIACHUE XUMHUUYECKOW 3BoMOnMU. HayanbHble 3Tamnsl
ouonornyeckoil sBomtonuu. ['mnoresa PHK-mupa. ®opmupoBanue MemMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHME MPOTOKIETKH. IlepBble KIETKM M HX 3BOJIOLUS.
@OopMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emiie mo spam M nepuojaM. Kartapxeil. Apxeickas u
nporepo3oiickass dpbl. I[lanmeos3olickas spa u €€ TNEPHOIBI: KEMOPHICKUIA,
OPZIOBUKCKHH, CUITYPUNCKUHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o3o0Kckas 3pa v €€ Nepruoibl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiitHo3olickass »3pa ®u €€ TIepuOAbl:  MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN.

XapaKkTepUCTUKA KIUMaTa M TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATaIllbl
HBOJIIOIIMU PACTUTEIBHOTO U KUBOTHOrO Mupa. Apomopdo3bl y pacTeHHil u
AKUBOTHBIX. [losIBJIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak oOTpakeHue 3Bomourud. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

DOBOJIIOIUS YEJNOBEKAa. AHTPOIOJIOrUsS Kak Hayka. Pa3BUTHE mpelcTaBiIeHUN O
IIPOUCXOXKJEHUU 4YeloBeKka. Meroabl H3ydeHus aHTponoreHeza. CxoiacTtsa H
pasnuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE TOJI0KEHHUE YETIOBEKA.

JIBmxymue cuibl (pakTopsl) aHTpornioreHe3a. HacneacrBenHas N3MEHUYUBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 *KU3HU, U3TOTOBICHUE OPYAUM Tpyna,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaAUM U BETBHU HBOJIIOIMM YEJIOBEKA: aBCTPAJOMUTEKH, YeraoBek
yMelbii, YenoBek npsAaMoxoasamnil, YenoBek HeaH1epTaIbCKuil, YenoBEeK pa3yMHBIN.
Haxoaku uckonaemMpIX OCTaTKOB, BPEMS CYILIECTBOBAaHMsI, 00JIaCTh paclpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoBeueckue packl. OCHOBHbBIE OOJBIINE pAChl: €EBPONICONIHAS (€Bpa3uiicKas),
HErpo-aBCTpaAJIONHAs (9KBATOpUAIbHasi), MOHTOJIOUIHAS (a3UAaTCKO-aMEpUKaHCKast).
YepTbl OpHUCIOCOOJEHHOCTH MPEACTABUTENECH YEIOBEYECKUX pPAac K YCIOBHAM
cyuiecTBoBaHus. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JdemoHncTpanum:



[Toptpetrsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumer u cxembl: «Bo3aumkHoBeHme CoNMHEYHOM CHCTEMEBI», «Pa3Burue
OpranM4eckoro  mmpa», «PacturenbHas  kieTka», <« KuUBOTHas  KIETKay,
«IIpokapuotnueckass kieTka», «COBpEeMEHHasi CHCTEMAa OPraHUYECKOro0 MHUpPay,
«CpaBHEHME aHATOMHYECKHX YEpPT CTPOCHMsI 4YeJIOBEKa W UeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MECTA MaJIEOHTOJIOTHYECKUX HAXOJA0K MPEIKOB COBPEMEHHOTO
yenoBekay, «/[lpesHenmme nronm», «/lpesHue moanw», «llepBble CcOBpeMEHHBIE
T0In», «HenoBeYecKue pachh».

O6opynoBaHue: MYJISIKA «IIpoucxoxaeHue YEeJI0BEKa» (6rocTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaablla, KPOMAaHBLOHIIA), CJICTIKU WU
U300pakeHUsT KaMEHHBIX OpYAWN MEepBOOBITHOTO uYeloBeka (KaMHU-UYOMIIEpHI,
pyouia, ckpebiia), reoXpoHOJIOrndeckasi Ta0auIa, KouieKius «@opMbl COXpaHHOCTH
MCKOTIA€MbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHble 1 MPaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «M3yueHune HCKOMAaeMbIX OCTATKOB PACTCHUU U
KUBOTHBIX B KOJIICKIIUSIX).

OKcKypeus «OBOJIONMS OPraHUYEeCKoro Mupa Ha 3emie» (B eCTECTBEHHO-
HAyYHBIA UM KpaeBETUECKUN My3el).

Tema 3. Oprann3mMsbl 4 OKpYy:KaIias cpeaa.

DKOJIOTHSl KaK Hayka. 3aJayd U pa3fesbl 3KOJIOrMU. MeToabl 3KOJOTHYECKUX
UCCJIEA0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHHUS OpPraHMW3MOB: BOJIHAs, HA3EMHO-BO3JYIIHAs, MOYBEHHAas,
BHYTPUOpPTaHW3MEHHAsI.

Okonorudeckue  (akropel. Knaccudukamus  3Komorudeckux  (HaKTOpOB:
abuotnyeckue, OWOTHMYECKME M AaHTPOIMOTeHHbIE. JIeHCTBHME 9SKOJOTHYECKHUX
(hakTOpOB HAa OPTaHU3MBI.

AbGuotnueckue (HakTOphl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEpHOaU3M.
[IpucniocoOnennst  OpraHU3MOB K JICWCTBHIO ~ AOMOTHYECKHX  (PAKTOPOB.
buonornueckue puTMBI.

buotnyeckue daxTopel. Buasl GnoTruecknx B3aUMONECUCTBHI: KOHKYPEHITHS,
XHIHUYECTBO, CUMOMO03 u ero Qopmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCANM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTPaIU3M.
3HaueHUe OMOTHUYECKHX B3aUMOJCUCTBUM ISl CYIIECTBOBAHMS OpPraHU3MOB B
MIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTHUKH  nomyiasuud. OCHOBHBIE  MOKa3aTENH
MOMYJSALIMU: YUCICHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. [[nHaMuKa YuCICHHOCTH MOMYJIAUN U €€ PETYJIISALUSL.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymOoasar, K. @. Pynwe, O. ['ekkens.



Tabmunbsl 1 cxembl: kKapta «lIpupomanbie 30HBI 3emiun», «Cpeabl oOUTaHUS
opranu3mMoBy», «®Dortonepuoausm», «llonmynsauun», «3aKOHOMEPHOCTH  PpOCTa
YUCJICHHOCTH TOMYJISAIUU HHPy30puu-Tyhenpkny, «[lumensie memm.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHHUM W3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas pabora Ne 4. «BnusiHHe CBeTa Ha POCT U Pa3BUTUE UYEPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «Ilogcy€T MIOTHOCTH MOMYJSIIUI pa3HBIX BHUJIOB
pacTeHuin».

Tema 4. Cood1iecTBa M 3KOJI0rMYeCKHE CUCTEMBI.

CooOmiectBo opraHu3mMoB — OuoineHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
npoCTpaHCTBeHHas, Tpoduueckas (mumieBas). Buabl-gomuHanThl. CBs3U B
OHolIeHO3E.

Okoyioru4eckue cucteMbl (dKocuctemsbl). lloHsTue 00 »dKocucTemMe WU
ouoreorieHoze. DYHKIHMOHAIBbHBICE KOMIIOHEHTBI  OKOCHUCTEMBI:  MPOIYICHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEmIECTB U MOTOK DSHEPIUU B IKOCUCTEME.
Tpodudeckue (nuiessie) ypoBHH 3KOcUCTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHBIC
MOKa3aTeIu HSKOCHCTEMBbl: Ouomacca, TMPOAYKLIUA. IKOJIOTMYECKHE MHPAMUJIbI:
NPOAYKIIUU, YHUCIEHHOCTH, Ounomaccel. CBONCTBA OKOCUCTEM: YCTOMYUBOCTD,
camoperymsitus, pazputue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO UITU
MIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (dakTop yCTOWYMBOCTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. W. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB u CTPyKTypa
ouoceprr. KuBoe BemectBo u ero QyHkiuu. OcobeHHocTH Ouochepsl Kak
rII00AIbHON AKOCUCTEMBI. J[MHaMHuuYeckoe paBHOBecHE U OOpaTHas CBS3b B
ounocdepe.

KpyroBopoThl BemecTB U OMOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriepoa,
a3zoTa). 30HabHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Onochepe 3emin. AHTPOIIOTCHHBIE M3MEHEHUS B Omocdepe.
I'moGanbHBIE IKOTOTUYECKUE MPOOTIEMBI.

CocymiecTBoBanne MpUPOIbl U denoBedecTBa. CoxpaHeHHe OMOpPa3HOOOpa3us
KaKk OCHOBa ycroiumBoctH Onocheprl. OCHOBa panMOHAIBHOTO YMPABICHUS
MPUPOAHBIMA PECypcaMH M WX HUCTOJIb3oBaHUE. JloCTMKeHUsT OWOJIOTHMH M OXpaHa
TIPUPOJIBIL.

JdemoHncTpanum:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepuaackuid.



Tabmuuel n cxemsl: «llumesBbie nenn», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie cooOmectBay, «llenn nuTaHuA», «IKOJOTrMYECKass MUpaMUAAY,
«buocdepa u uyenosek», «IKocUCTEMA IIUPOKOJIUCTBEHHOIO Jecay, «IKOCHUCTEMA
XBOMHOTO  Jjieca»,  «buoneHo3  Bomoéma»,  «ArpoueHos»,  «lIpumepHsie
AHTPOIIOT€HHBIE BO3JCHCTBUS Ha MPUPONY», «BakHellIre UCTOYHUKU 3arpsA3HEHUS
BO3/lyXa U TPYHTOBBIX BOI», «llouBa — BaxkHelmias cocraBistomias Ouochepb»,
«®DakTopsl nerpagauuu nousy, «IlapHukoBsiil 3hPexT, «PakTopsl pagMOaAKTUBHOTO
3arpsizHeHHst  Ouocdepsl», «OO0mas crpykTtypa Ouocdepn», «PacnpocTpaHeHue
KU3HU B Oumocdepen, «O30HOBBIM 3KkpaH Ouocheps», «KpyroBopor yriepoaa B
ouocdepe», «KKpyrosopot azora B Ipupoze».

O6opynoBanue: Monaenb-anuiMkauusg «Tunuunele OMONEHO3BD», TrepOapuit
«PactutenbHbie coobluiecTBay, Koyuiekuuu «buonenos», «Bpenutenu BakHEWIIHX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYpP», repOdapuu U KOJUIEKIUU PACTEHUH U KUBOTHBIX,
IIPUHAUICKAIIME K Pa3HBIM 3KOJIOTMUYECKUM IpyInaM oJHoro Buzaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUJIOB PACTEHUN U )KUBOTHBIX.



3. TemaTuuyeckoe IJIAHUPOBAHUE

Pa3[(e.111>1, TEMBbI OC]—[OB]-loe coaepkaHue XapaKTepHCTHKa OCHOBHBbBIX BU/10B OCHOBHbIe
nmporpaMmmal AEATECJIbHOCTH oﬁyqamluerom HalnmpaBJICHUSA
BOCIIUTATEC/Ib
HOH
JCATECJIBHOCTH
10xnacc 68uacos
Buonorus kak KOMILIEKC HAYK 0 *KUBOii pupojae 24
Buonorus KakK Bronorus kak KOMIUIEKCHAs Hayka, METOIbl HAyIHOTO CaMocCTOSITeTbHO ~ OmpeAensaTh  menb | 1.I'pakmanck

KOMILJIEKCHAs! HayKa

MO3HAHUS, HCIoJIb3yeMble B Ouonorun. CoepemeHmbie
Hanpaenenus 6 ouonozuu. Pons 6uonoruu B (GopMUpPOBAHUN
COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, MPaKTUYECKOE
3Ha4YEeHHE OMOIOTHYECKUX 3HAHUM.

buonoruveckne cuCTeMbl Kak MpeAMeT H3Y4YeHHs] OHOJIOTHH.
OCHOBHBIE KpUTEPHUHM JKUBOTO. YPOBHHM OpraHu3alid >KUBOU
MIPUPOJIBI

yueOHOM e TENbHOCTH.

Onpenenarh 3HaYeHHWE OHOJIOTHYECKHUX
3HAaHUI B COBPEMEHHOM JKHU3HHU.
OueHuBath pojb OMOJIOTHYECKON HayKH
B JKM3HHU 00mecTBa U GOpMHUPOBAHUM Ha-
YYHOTO MHPOBO33PEHHSI B  CHCTEME
COBPEMEHHOM €CTECTBEHHO-HAY4YHOU
KapTHUHBI MUPA

oe
BOCIIUTAHHE
2.ITatpnotnu
ecKoe
BOCIIUTAHHE
3.JlyxoBHO-
HPaBCTBEHHO
€ BOCIIUTaHue
4.3crernueck
oe
BOCIIUTAHHE
5.1leanoctu
Hay4HOTO
MMO3HAHUS
6.DopMHUPOB
aHue
KYJIbTYpbI
310pOBBS

7. Tpynosoe
BOCIIUTAHHE
8.Okonoruye
CKOE




‘ BOCIIMTaHHC

CtpykTypHble U QYHKIMOHAJIbHBbIE OCHOBBI KU3HU 304

MounekyJIsipHBIE
OCHOBBI KH3HH.

Heopranunueckue BemecTBa, ux 3HaueHue. Posib BOABI B COCTaBe
*KUBOU Marepun. OpraHudeckre BeuecTsa (yriieBobl, JIUMHIHI,
OeNKH, HyKJICMHOBBIE KUCIOThI, AT®), ux crpocHre u GpyHKIUY.
buononumepsl. /[pyeue opeanuueckue eeujecmea Kiemxu.

OueHuBaTh poJib BOJbI U IPYIUX HEOPra-
HUYECKHX BELIECTB B
KU3ZHEJEATENIbHOCTH KIIETKU.
VYcTanaBnuBaTh CBSI3b MEXJYy CTPOCHHUEM
MOJIEKYJI YIJI€BOJOB U BBINOJIHIEMBIMU
UMU (QYHKUUSMU. YCTaHABIUBATh CBA3b
MEX1y CTPOEHHUEM MOJIEKYIN JIMMUJOB U
BHITMIOJTHAEMBIMH ~ UMH  (YHKIHSIMH.
XapakTepu3oBaTh CTpO€HHE U (DYHKIUU
OenKoB.

OBiazeTh METOIaMHU HAay4YHOTO
MO3HAHUS, HCIOJIb3YyeMbIMU npu
OHMOJIOTHYECKUX HC- CJIEJOBHHUAX B
MPOLIECCe BBINOJHEHUsI JlabopaTopHOU
paboThI «AKTHUBHOCTb (bepMeHTOB
KaTajla3bl B JKUBOTHBIX U PACTUTEIBHBIX
TKaHIX».

Pa3Buth ymeHHe OOBACHATH pe3ybTaThl

OMOJIOTUYECKHUX IKCIEPUMEHTOB.
CoOmomaTh  mpaBmiia  pabOTBl ¢
71a00paTOPHBIM 000pyI0BaHUEM.

XapakTepu30BaTh CTPOCHHE M (YHKITUH
HYKJICHHOBBIX KUCIIOT.

3HaTh CXOJCTBA W pa3IMuUs MEXKIY
OelKaMM ¥ HYKJICHHOBBIMH KHCIIOTAMH.
PaznuuaTh TUNBI HYKJIEMHOBBIX KHCIOT
YmeTb OOBSICHUTh 3HAYCHUE
aZCHO3UHTPH-  (ochopHON  KHCIOTHI
(ATOD) B KJIETKE. OObacHUTD
OMOJIOTUYECKYI0 pOJIb BUTAMHUHOB B
OopraHu3Me

1.I'paxxianck
oe
BOCIIUTAHHE
2.Ilatpuotuy
ecKoe
BOCIIUTAHHE
3.JlyxoBHO-
HPaBCTBEHHO
€ BOCITUTaHUe
4.9cTeTnveck
oe
BOCIIUTAHHE
5.leanoctr
HAay4YHOTO
TO3HAHUS
6.DopMHUPOB
aHue
KYJbTYPBI
310pOBbS

7. TpynoBoe
BOCIIMTAHUE
8.OKkoJiornye
CKOe
BOCIIUTAHUE

Kaerka —
CTPYKTYpHas H
(pynkuunonansHas

Knerka — crTpykTypHas M (yHKUMOHAIbHAs €IUHMIA
opranusma. [lurosorusa, meronsl murosnoruv. CoBpeMEHHas
KJeTouHas Teopus. Knetku npokapuoT u 3ykapuoT. OCHOBHbIE

Bb1aensTs cylecTBeHHbIE TPU3HAKU
MPOLIECCOB JKU3HEACSATEIbHOCTH
KJIETKU. Y CTaHABIUBATh CBSI3b MEXKIY
CTpOeHUEM H (PYHKITUSIMU




¢AMHUIIA

YacTH M OpraHouasl KIeTKH, ux (QyHKouu. CrpoeHue u
(YHKIIUH XPOMOCOM.

HEMEMOpPaHHBIX OPraHesul KJISTKH.
OBnaners MeTOo1aMu Hay4yHOTO
MIO3HAHUS, UCTIOJIb3yEeMBIMU npu
OMOJIOTUYECKUX  HUCCIEJOBAaHUSX B
IpoIecce BBIMOJHEHUS J1a0opaTopHOM
pabotel «[lmasmonu3 u AemaasMoiu3 B
KJIETKaX KOXHIBI Jiyka». Hayuutbes
TOTOBUTh MHUKpomnpemnapatsl. HabmronaTs
IPOIIECCHI, MPOUCXOJSIINE B KIETKE, H
OTHCHIBATh WX. YCTAaHaBIMBATH CBS3b
MEXAy CTpO€HHeM U (QYHKIHUSIMHU
MeMOpaHHBIX OpraHesl KJIETKH
PazBuBate  ymMeHHE  aHATU3UPOBATH
UHPOPMAIIHIO U3 TEKCTa U OPOPMIISTH €
B BUJIC TaOJIMIIBI MITH CXEMBI.

KusnenessreabHOC
Tbh KIIETKMH.

KuznenesTenbHOCTh KJIETKH .Metabonu3zm.
DHepreTuyeckuii W miaacTuyeckuit oOMeH. DPOTOCHHTES,
XEMOCHHTE3.

HaseiBaTe OCHOBHBIE THIIEI OOMEHa Be-
IIECTB.

O060CHOBBIBaTh B3aUMOCBSI3b MEXTy IJIa-
CTHYECKHM W SHEPTETHYECKHM OOMEHAMH
CpaBHHBATh MPOIECCHI MIIACTUIECKOTO H
SHEPTEeTUYECKOTO 00OMEHOB,
NPOUCXOJAIIAX B  KJIETKaX  JKHUBBIX
OPraHU3MOB.

XpaHenue,
nepegava u
peaau3anust
HAaCJeACTBEHHOM
uH(popManun B
KJIeTKe.
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XpaHeHue, mnepeJaya W peald3auus HAcJIeICTBEHHOU
undopmanuu B kietke. ['enernueckuit koa. ['eH, reHoMm.
buocunTtes Genka. [ enomuxa. Bupycol — HeknerodHas popma
KU3HU, MePbI MPOPHUIAKTUKA BUPYCHBIX 3a00JIEBaHUN.

VYcTaHaBnMBaTh CBSI3b MEXIY CTPOCHHUEM
moJiekyn JJHK u PHK u BbinonHsemMbiMu
UMH QYHKIHSIMU.

Hayuntbcs QopmynupoBaTh rumnoresy,
aQHAJIM3UPOBATh TEKCT, JeNaTb BBIBOJBI,
JaBaTh OIPE/ICICHUS MOHATUSIM.
Bbigenste  CcBOMCTBA  I'€HETHYECKOTO
kona. [IpencTaBisTh MPUHIUIBI 3aMUCH,
XpaHEHUs, BOCIPOU3BEACHUS, Tepeaaun

u peanu3anuu IeHETUYECKOM
uHpOpMALlUM B  JKHUBBIX  CHCTEMax
OOBACHATD MaTpUYHBIN MPUHIUI

IIPOLIECCOB PEIUIMKALUU, TPAaHCKPUIILUU
U TpaHcsinuu. OOBACHATH 0COOEHHOCTH
peryasiuu paboThl T€HOB MPOKApPUOT U
sykapuoT. llpuBoauTh N0Ka3aTenbCTBA




(aprymeHTariuio) poiacTBa YKUBBIX
OpraHU3MOB, HCIOJIb3YSl 3HaHUSA O
remome. IMMerp mpexacraBieHue 0
crocobax nepegadu BHUPYCHBIX
UHPEeKIMiA W Mepax MNpOoQUIaKTHKH
BUPYCHBIX  3a0osieBanuid.  Haxomutsb
UH(POPMALIHIO O BUPYCHBIX 3200JICBAHUAX
B pa3HbIX UCTOYHHUKAX, aHAJIU3UPOBATH U
oneHuBatb e€. OIEeHUBAaTh D3TUYECKUE
aCIeKThl HEKOTOPbIX HCCIENOBAaHUN B

obnactu OMOTEXHOJIOTUH.
CaMocToSTEIBHO OCYILIECTBIISATh
MH(}OPMALMOHHO-TIO3HABATEIbHYIO

NeSITeTbHOCTh c pa3TMYHBIMHU

UcTOYHUKaMu uHpopMmanuu. Pa3Buth
ITO3HABATENIbHBI HMHTEPEC K H3Y4YECHUIO
OMOJIOTUM B TIpOLECCe M3YUYEHHS J0-
MTOJIHUTEJIBHOTO MaTepuana.

Hcnonws3oBath cpenactBa MH(pOpMaIMoOH-
HBIX ¥ KOMMYHUKAIIHOHHBIX TEXHOJOTHMA
IS CO3JaHUs MYJIbTUMEINA
MIpE3EHTAlIHIM.

Opranusm 324

CamoBocnponsB
e/leHne
OpPraHu3MoB u
KJIETOK.

Opranusm — euHoE I1eJIoe.

KuznenestenbHOCTh Opranusma. Perymnsius GyHkiui
OpraHu3Ma, roMeocTas.

Pa3zMHOkeHue opraHu3MoB (OECTI0IOe U TIOJIOBOE).
Cnocobbl pasmHodCeUss y pacmeHutl U HCUGONHDIX.

CpaBHHMBATh 0COOCHHOCTH Pa3HBIX
croco00B Pa3MHOKEHHUS OPraHU3MOB.
Ornpenensarp, Kakoi HabOp XPOMOCOM CO-
JIEPKUTCS B KJIIETKAX pAaCTEHU OCHOBHBIX
OTJICJIOB Ha Pa3HbIX dTanax >KM3HEHHOTO
IUKIIA.

Hcnons3oBanue cpeacTB HHGOPMAITUOH-
HBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
(MKT) mist cozmanusi MylnbTUMEIUA
MpPEe3eHTALNN

Pemars 3a1aun Ha OICYET XPOMOCOM B

1.I'paxxianck
oe
BOCIIUTaHHUE
2.IlatpuoTny
ecKoe
BOCIIUTaHHUE
3./lyxoBHO-
HPaBCTBEHHO
€ BOCIIUTaHHE
4.9cTeTudecK




KJICTKaX MHOT'OKJICTOUYHBIX OPraHu3MOB B
pas3HbIX (pa3ax MUTOTUYECKOTO IIHUKIIA.
OHpGI{GJ’IHTB MHTO3 KaK OCHOBY
0ecro10ro pa3MHOKEHUS U pOCTa
MHOT'OKJICTOYHBIX OPTaHU3MOB.
OOBACHATH OMOJIOTHYECKOE 3HAUECHUE

MHUTO3a
Brinensars 0COOEHHOCTH Meno3a.
Ornpenenars Meiio3 Kak OCHOBY TI0JIOBOTO
Ppa3sMHOXEHUs

OOBACHATL OMOJIOTUYECKOE 3HAYCHUE

Melo3a u mnmponecca OormIoJOTBOPCHHUA

NuauBuayanbHo
e pa3BuTHe
OpraHusma
(oHTOr€HE3).

NunauBuayanbHoe pa3BUTHE OpraHu3Ma (OHTOTEHE3).
[IpuuuHbl HapymeHuit pa3BuTus. PernpoaykTuBHOE 3J0pOBbE
YeJI0BEKa; MOCIICJCTBUS BIMUSHUS aJIKOTOJIsL, HUKOTHHA,

HaApKOTHYCCKHX BCIICCTB Ha 3M6pI/IOHaJ'IBHO€ Ppa3sBUTHEC YCJIOBCKA.

JKusHenHvle yuKibl pazHvlx 2pynn op2aHu3Mos.

XapakTepru30BaTh OCHOBHBIC JTAITbI

OHTOTEHE3a.

OueHuBaTh BiausiHUE (HaKTOPOB

BHEIIIHEW Cpe/ibl HAa pa3BUTHE

3apoapaO0bICHATE 0COOCHHOCTH

MOCTAMOPHUOHAIBHOTO Pa3BUTHSL.
Pasnuyare  mpsmMoe  u HempsiMoe
(pa3BUTHE C TPEBpAIICHUEM) pPa3BUTHE
KUBOTHBIX. Onpenenarpb YpOBHU
MPUCTIOCOOICHUS opraHusma K
U3MEHSIOIIUMCS YCIOBHSIM.
Ucnonb3oBats cpeactea W KT s
CO3aHUs MYJIbTUMEINANpe3eHTAIIUH.
OOBACHATH  OTPHUIATENIFHOE  BIIUSHUE
QJIKOTOJII, HUKOTHMHA M HApPKOTHUYECKUX

BEUICCTB HA  Pa3BUTHE  3apojbllia
YenoBeKa, MPUYMHBI HapyIIeHUuH
pa3Butus opranusmMoB. DopMUpPOBATH

CO6CTB6HHYIO IIO3UIHIO IIO OTHOIICHHIO

K 3I0POBOMY o0pazy KHU3HHU.
Hcnonb3oBarh cpezacTa
UH(GOPMAITMOHHBIX u
KOMMYHHUKaIIMOHHBIX TexHosorui (UKT)
TUTST CO3IaHHUS

MYJIbTUMCANUAIIPC3ICHTAIUU. PeanuzoBath
I/IH(1)0pMaI_II/IOHHO-KOMMyHI/IKaTI/IBHyIO

oe
BOCIIUTAHUE
5.IlenHnoctu
Hay4HOTO
MMO3HAHUS
6.PopmMupoB
aHue
KYJIBTYPBI
3I0POBBSA

7. TpynoBoe
BOCIIUTAHHE
8.OKoJiornye
CKOe
BOCIIUTAHHE




KOMIIETEHIIMIO IyTéM MPOAYK-TUBHOTO
OOIIEeHUs] ¥ B3aUMOJICHCTBUS B IIPOLIECCE
COBMECTHOW Y4eOHOW JeATeIhbHOCTH C
y4€TOM MO3ULMN JPYTUX YYaCTHUKOB.

Pa3BuTh mO3HABATENbHBIM HMHTEPEC K
U3y4eHHI0O  OuoJIOTMM B IIpoLecce
M3YYEHUs JONOJIHUTEIBLHOTO MaTepuaa

I'eneTnka, MeToAbI
TeHEeTHKH.
OcHOBHBIE
3aKOHOMEPHOCTH
HACJIEeICTBEHHOCTH
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T'eneTnka, MeTOoIBI TeHETHKH. | eHEeTHUECKas
TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HACTIEJCTBEHHOCTH
I'. Mennens. XpoMOCOMHasi TEOpHS HACIEACTBEHHOCTH.
Omnpenenenue nomna. CrenjaeHHOe ¢ MOJI0M Hacle0BaHue.
I'eneTuka genoBeka. HacnencTteenHble 3a001eBaHNs
YeJIOBEKa U UX MPEayNpexACHUE. ITUUECKHE aClIeKThl B 00J1acTH
MEIUIMHCKON T€HETHUKH.

Onpenensrtsb IJIaBHbIE 3a/1auu
COBPEMEHHOM T€HETUKH.
OueHuBaTh Pojb, KOTOPYIO CHITpAJIA 3a-
KOHBI HaCJIeI0BaHMS, OTKPBITHIE
I'peropom  Mengenem, B  pa3BUTHHU
TE€HETUKH, CEJICKIIMN ¥ MEIUIIMHBI.
[ToHnMaTh, IpU KaKUX YCIOBHSIX BBIMTOJ-
HAIOTCA 3aKOHBI MeHnes.
YBepeHHo WCIIOJIb30BaTh
OMOJIOTUYECKYI0O  TEPMHUHOJIOTUIO B
npenenax TeMblYMETh  IOJIb30BaThCs
TE€HETUYECKON TEPMUHOJIOTUEN u
CHUMBOJIUKOU.
CocTaBisTh CXeMbl CKpEIIMBaHUSI.
BhISBASTE QITOPUTM perieHus
FEHEeTHYECKUX 3a/1a4.
Pemare Ouonormveckue (TE€HETHYECKHE)
3aJ1aui.
Pa3BuTh mO3HABaTENbHBI HHTEpEC K
U3y4eHHI0O  OuOoJIOTMM B IpoLecce
U3YYEHHUS JIOTIOJHUTENLHON JUTEPaTyphl
Pemare Ouosormveckue (TE€HETHYECKHE)
3aJaud Ha JUTHOPUAHOE CKpEIIMBaHUE.

PeanmusoBarth nHpOpMaITMOHHO-
KOMMYHHKATHBHYIO KOMIIETEHIIHAIO
nyréM TMPOAYKTUBHOTO OOILIEHUS U
B3aUMOJIEHCTBHUS B rporiecce

COBMECTHOH y4eOHOM JIesATEeTbHOCTH C
y4€TOM TO3ULUN JIPYIMX YYaCTHUKOB
npu  OOCYXJIEHHH  3aKOHOMEpPHOCTEH
Hacjen0BaHusA Npu3HaKkoB. Ilepeunciarsb
OCHOBHBIE  TPUYUHBI  CLEIJICHHOIO
HacCJe0BaHUs T€HOB.




OOBACHATH 3aKOHOMEPHOCTH
HacleA0BaHUS 3a00JICBaHUI,
CLIEILUIEHHBIX ¢ 1M0JIoM. OOBICHITh
MIPUYMHBI U 3aKOHOMEPHOCTH
HACJICI0BaHUs TaKOTro 3a00JICBaHuUs,
Kak remMowis. BeIsIBUTE
OTJIUYUTEIbLHBIE 0COOCHHOCTH
BHESJICPHON HACIICJACTBCHHOCTH H
AJIepHOM (MEH/IETIEBCKOM)
HacCJeACTBEHHOCTH. [IponomxuTs
(dbopMHUpPOBaHHE YMEHUS aHATU3UPOBAThH
OHoJIOrnYecKnuii TekcT. Pa3nmnyars
KaueCTBEHHBIC U KOJUYCCTBEHHBIC
npu3Haky. [1pogomkuTs GopMUpOBaTh
yMeHHe paboTaTh B rpymnmnax.
Hay4uuThbcs aHaTM3upOBaTh HHPOPMAIIHIO

1 paboTaTh C TEKCTOM

I'enoTumn u cpena.

TI'enotnn u cpeaa. HeHaCJ'IeI[CTBeHHaH HN3MCEHYHBOCTD.
HaCJ'Ie,Z[CTBeHHaSI HU3MCHYHUBOCTSD. MYTaFeHBI, X BJIMAHHUC Ha
3A0POBBEC UCIIOBCKA.

Omnpenensitb OCHOBHbIE (HOPMBI
W3MEHYMBOCTH OPTaHU3MOB.
[IpuBOAUTH TIPUMEPHI
MOIU(UKAITMOHHON U KOMOWHATUBHOM
W3MEHUYHUBOCTHU. Y BEPEHHO
HCIT0JIH30BaTh OMOJIOTHIECKYIO
TEPMUHOJIOTHIO B MPEJICIIax TEMBI.
Hcnonp308aTh JOIIOJIHUTEILHBIE
HMCTOYHHMKHU MH(OpMaIuy B yaeOHOM
npoiiecce. BISIBISATE HCTOUHUKH
MYTareHOB B OKpY:Karlolie cpee
(KOCBEHHO).
YMeTh JaBaTh OMNPEICICHUS TEPMHHaM.
OOBACHATD BO3MOJKHBIE TIPUYHHBI
BO3HUKHOBeHUsA MyTauuidl. OOBsSCHATH
BOKHEHIIIE pa3Iuyusl HACIICICTBCHHOU U
HEHACIEICTBEHHON N3MEHYNBOCTH.
Ha3piBaTh METOIbI KIIaCCHUYECKOM
T€HETHKHU.
[IpuMeHATHh TEOpETUUECKUE 3HAHUS B
MPaKTUYECKOU IeATEIbHOCTH.
Pa3BuBath HaBBIKH paboThI c




Ppa3IM4YHbIMHY BUIAMMA I/IH(bOpMaI_[I/II/I.

Cenexknus.
MeTtoabl
CeJIeKINH.

I[OMCCTI/IKaL[I/ISI " CCIICKII M. MGTOI[IJI CCIICKIIMH. BI/IOTCXHOHOFI/IH,
€C HaIIpaBJICHUA WU IICPCIICKTUBLI PA3BUTHA. buobezonacrnocmeo.

OOBACHATH 3HAYCHUE CEJICKIIUU IS
pa3BUTHS OMOJIOTUU U IPYTUX HAYK.
OueHuBaTh JOCTHKEHUS MUPOBOM U
OTE€YECTBEHHOM CEJIEKIIUU.
Haxonuts wHpOpMAITIIO O TIEHTPax
MIPOUCXOXKACHUS KYJIbTYPHBIX
pactenuii. Pa3zBuBarh no3HaBaTEIbHbBIN
MHTEPEC K N3Y4EHUI0 OMOJIOTUH Ha
pUMepe CO3AaHUST KOMITBIOTEPHON
MIPE3CHTAINH 00 OJTOMAITHEHHBIX
JKABOTHBIX.
Ornpenensars riaaBHbIE 331a4d U
HaIpaBJIEHUS COBPEMEHHOM CEJICKITUH.
XapakTepru30BaTh METObI
KJIACCUYECKON U COBPEMEHHOM
CEJICKITUH.
CpaBHHMBATh CKOpPOCTh CO3JaHHUS HOBBIX
COPTOB pAaCTEHHWW IpPU HCIOIb30BAHUU
Pa3IMYHBIX METO/IOB CEJIEKIIMH.
OOBACHATH 3HaUEHUE CEeNIEKLIUU IS pa3-
BUTHUS OMOJIOTUH U JPYTUX HAYK.
OuieHuBaTh JOCTUKEHUSI MUPOBOM 1
oTeuyecTBEeHHOU ceneknuu. OreHuBarh
3TUYECKUE aCIEKThl HEKOTOPBIX
UCCIIeIOBaHU B 00J1aCTH
o6uorexnosoruu. Pa3suBars
MIO3HABATENIbHBIA NHTEPEC K U3YUEHUIO
OHMOJIOTUH B MpOIIecCce U3YUEHUs

JOIIOJIHUTCJIIbHOI'O MaTCpualia

O0o0maromniee
NMOBTOPEHHE

5.IlenHocTn
Hay4HOTO
TO3HAHUS

7. Tpynosoe
BOCIIUTAHUE
8.9koJioruye




CKO€
BOCIIMTaAHHC

11 kiacc 68 yacos

Teopus 3BosOUMYU 214

Teopus 3BoJIOLUHA

CaMOCTOSTEIILHO OIIPCACIIATD OCJIb

1.I'paxxmanck

PasBuTHE 8 Pa3zBuTHE 3BOTIONMOHHBIX UEH, YBOJIIOIIMOHHAS] TEOPUS Y4EOHOM [esITEeIbHOCTH. oe
3BOTIOHOHHDBIX Y. JTapsuna. CUHTETHUECKAS T€OPUs DBOOLMH. CBUIETENLCTBA ggeHHBaﬂ’ posb Teopun ook .| Lo
N pBHHA B (JOPMHUPOBAHUM COBPEMEHHOM
naeii ABOJIIOLIMH KUBOU TTPUPOIbI. MUKPOIBOIIOIHUS U MAKPOIBOJTIOIHSL. HAYUHOH KAPTHHBI MHADA. 2.Ilatpuotuu
Bupn, ero kputepuu. [lonynauust — 3neMeHTapHas €AMHULIA Haxoauts MHGOPMALHMIO O TUIOTE3aX €CKOoe
3BOJIFOIIUH. ILBI/I)KyHII/IC CHJIBI 3BOJIOIINHU, UX BJIUSAHUEC Ha IPOUCXOXKIACHUS KU3HU B PaA3IAYHBIX BOCIIMTaHUEC
reHodon nomymsiiyu. HarpaBieHus 3BOJIIOLHH. VMCTOYHHMKAX U OLIEHUBATh €€. 3.JlyxoBHO-
MHoroo6pa3ue opraHu3MOB KaK Pe3yJabTaT dBOJIOIHH. Xapakrepu3oBaTh HaydHbIe B3IIAabl XK. | HpaBCTBEHHO
[IpuHIMIBI KIaccuPUKAINKT, CHCTEMATHKA. KroBbe, K. JInnnes un K.-b. Jlamapka. € BOCIIUTaHUe
OOBACHATH CYIIHOCTH SBOJIONUOHHOTO | 4.9cTEeTHYECK
MOIX0/a K U3YICHHIO KUBBIX oe
OPraHu3MoOB. AHAJIU3UPOBATH U BOCHHTAHNE
OLICHUBATh PA3JIMYHBIE TUITOTE3bI 5.1lenHoCTH
MIPOUCXOKICHUS KU3HU. HAay4YHOTO
AprymMeHTUpOBaTh CBOIO TOUKY 3PEHUS | ITO3HAHUS
B X0/JI¢ TUCKYCCHH 110 0OCYKJICHUIO 6.DopMUpPOB
TUIOTE3 CYIIHOCTH ¥ TPOUCXOKICHUS aHue
*KU3HU. CaMOCTOATENBHO OCYILECTBIIATh | KYJIbTYPHI
“H()OPMaITMOHHO-TTI03HABATEIHHYIO 3I0POBBS
JIEATEIIbHOCTD C Pa3IMYHBIMHU 7. TpynoBoe
HMCTOYHHKAMU MH(pOpMaIuu BOCIHHTAaHHE
8.Dkonornue
CKOE
BOCIHHTAaHHE
Bupn, ero xpurepuu. [lomynsauus — aneMeHTapHas €IMHULA BriaensaTe cyniecTBeHHbIE IPU3HAKU
®aKTophI 13 SBOJIIOUMH. [IBWKylllME€ CHUIIBI 3BOJIIOIMHM, WX BIUSIHUE Ha Bua. OOBSCHSATH NOMYIISUMOHHYIO
3BOJIOIHH reHooH momymsauu. HamnpaBiaeHus SBOTIOIHH. CIPYKTYpY BHIA.

XapakTepru30BaTb OCHOBHBIE KPUTEPUU
BUJIA.
XapakTepu30BaTh MOMYISLHUIO KaK




AIIEMEHTAPHYIO €IUHHILY SBOJIIOLIUH.
XapakTepru3oBaTh GaKTOPHI (IBIKYIIHE
CHJIbI) BOJIIOLIHH.

O1neHnBaTh OTHOCUTENBHYIO POJIb
npetiha reHoB 1 0TOOPA B ABOJIIOLIAN
nomysuii. Paznumaats Gopmer
ecTecTBEHHOro otoopa. OOBACHATH POJIb
€CTECTBEHHOTO 0TOOPa B BO3SHUKHOBEHUH
ajganTamuii.

Paznuyate paszHbie THITBI BUI000pa30Ba-
HUSL.

XapakTepu3oBaTb OCHOBHBIE
HaIpaBJICHUS SBOJIONNH.

OOBACHATH 3HaUE€HUE OUOJIOTMYECKOTO

Pa3HOOOpa3ust A COXpaHEHUS

o6uochepsl
Pa3Burtue xu3Hu Ha 3emiie 164
1.I'paxxianck
Bo3HHKHOBeHHE U oc
pa3BHUTHE )KU3HHU BOCTIMTAHHUC
Ha JeMuie PasButue xxnu3Hu Ha 3emiie 2.ITatpuotnu
I'unotespl mpoucxoxaeHUs xKU3HU Ha 3emiie. OCHOBHBIE ATalbl ecKoe
3BOJIIOLIMM OPTaHUYECKOr0 MHUpa Ha 3eMJIe. BOCIIUTAHHE
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXO0KACHUH YEIOBEKA. XapakTepu3oBaTh runote3sl | 3./yXxoBHO-
DBOJIIOIHS YesloBeKa (aHTponoreHes). JIBMKyIue CHIbI IPOMCXOXKICHHS JKU3HU Ha 3eMIIe. HPaBCTBECHHO
aHTponoreHesa. Pacel yenoBeka, X NPOUCXOXKACHUE U €TUHCTBO. OuenuBatpb poJb Orosornn B | e BOCIUTaHUE
I'unotesbl mpoucxoxaeHUs xKU3HU Ha 3emiie. OCHOBHBIE ATallbl opmupoBaHUH COBPCMCHHBIX | 4. JCcTeTUUYECK

9BOJIIOIIMH OPraHNu4YCCKOro Mmupa Ha 3emiie. MHOI‘OO6paSI/IC
OpPraHru3MOB KaK pe3yJbTaT 5BOJIIOLIUHA. HpI/IHI_[I/IHLI
KJ'IaCCI/I(l)I/IKaI_[I/II/I, CHUCTCMAaTHKaA.

MPEICTABJICHUI O BO3HUKHOBCHUH KU3HU
Ha 3eMIIe.

oe
BOCIIUTAHUE
5.IlenHocTn
Hay4HOTO
MMO3HAHUS
6.PopmMupoB
aHue
KYJIbTYpbI




310POBBS
7. Tpynosoe
BOCIIMTAHUC
8.OKonoruue
CKOe
BOCIIMTAHUC

IIpoucxoxnenue
YeJI0BeKa.

CoBpeMeHHBIE TPEJICTABIICHHUS O MPOUCXOKICHUH YeIIOBEKA.
DBOJIIOIHS YesloBeKa (aHTpoTioreHes). JIBMKyIme CHibl
aHTporioreHes3a. Pacel yenoBeka, X MPOUCXOXKICHHE U €INHCTBO.

XapakTepru30BaTh CUCTEMATUYECKOE
MOJIO’KEHHUE YET0BEKA.

BrISIBASTE 4epThI CTpOEHUS
YEJIOBEYECKOTO Tesa, 00YCIOBICHHbBIE
npsMoxoxaeHueM. CpaBHUBaTh
CTPOCHHE TeJla MIMMIIaH3€ U YEJIOBEKa.
Pa3BuBaTh no3HaBaTEIbHBIA HHTEPEC K
M3YYEHHI0 OMOJIOTHUHN B IIpOIEcce
W3Yy4YEeHUS JOTIOTHUTEIHFHOTO MaTepHaa
XapakTepru30BaTh OCHOBHBIC ATaIlbl aH-
TpOTIOTeHe3a.

Haxomute wHbOpMammioo o0 mpeakax
YeIOBeKa B PA3JIMYHBIX HCTOYHHUKAX H
OIICHUBATh €€.

Ucnonb3oBars cpencrtsa UKT mis cozna-
HUSA MYJbTUMEINA Mpe3CHTAIUH.
PeanuzoBath nHpOpMaITMOHHO-
KOMMYHHUKATHBHYIO KOMIIETEHIIHAIO
nyréM MNPOAYKTUBHOTO OOIICHUS W
B3aUMOJICHCTBHUS B rporiecce
COBMECTHOM Yy4eOHOW HEATEIbHOCTH C
Y4ETOM TMO3HIMH IPYruX YI4aCTHUKOB.
CdopmupoBats ymeHust
CaMOCTOSTEIIHLHOIO

KOHTPOJS M KOPPEKIHHU ACITCIAbBHOCTH

Oprann3msl 4 OKpY:KalIas cpeaa 274

IKo0JI0rHIecKue
(akTopsI

11

OpraHu3mbl 1 OKpy»Karolas cpeaa

IIpucnocobaeHns OpraHu3MoB K JICHCTBUIO SKOJIOTMUECKUX
(akTOpOoB.

buoreonenos. Oxocucrema. PazHooOpasue 3KocUCTEM.
B3anMooTHOIIEHNS NOMYJISIIUNA Pa3HBIX BUAOB B SKOCHUCTEME.
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

Onpenensars rJ1aBHbIE
COBPEMEHHOM JKOJIOTHH.
XapakTepu3oBaTb OPraHu3Mbl U IOIYJIA-
LU 10 UX OTHOLICHHIO K 9KOJIOTUYECKUM
daxTopam.

Haxonuth paznuuus Mexay ¢akTtopamu

3aJ1a4u

1.I'paxxianck
oe
BOCIIUTAHUE
2.ITatpuotny
ecKoe
BOCIIUTAHUE




Y CcTONYUBOCTE U IMHAMMUKA dKOCcUCTEM. [locinencTBus BIUSIHUS
JeSITeILHOCTH YeJIoBeKa Ha dKocucTeMbl. CoxpaHeHue
Oropa3zHo00pa3usl KaKk OCHOBA YCTOMYNBOCTH 3KOCUCTEMBI.

CpE.bl.

[TpuBOANTE IPUMEPHI (HAKTOPOB CPEIBL.
YBEpPEHHO UCIIOJIB30BaTh
OMOJIOTUYECKYIO TEPMUHOJIOTHIO B
IpeJienax TEMBI.

CraBUTh OMOJIOTUYECKHE SKCIIEPUMEHTHI
Y IPOBOJAUTH UCCIIEJOBAHMUSI 10
M3YYEHHIO B3aMMOOTHOILLICHU I
opraHusMa u cpeabl. PazBuBars ymeHue
O0OBSACHATD PE3YNbTATHI, 1€1ATh BHIBO/IBI.
CaMOCTOSITETEHO OCYILIECTBIISATh
MH(OPMALMOHHO-TIO3HABATEIbHYIO
JESITENIbHOCTh C Pa3INYHbIMU
UCTOYHUKAaMU UH(OpMaITuu

3.JlyxoBHO-
HPABCTBEHHO

€ BOCIIUTaHHE
4.9cTeTHYECK
oe
BOCIIUTAHHE
5.IlenHnoctu
HAy4HOTO
MTO3HAHUS
6.DopmMupoB
aHue
KYJIBTYPHI
3I0POBBSA

7. Tpynosoe
BOCIIUTAHHE
8.Oxonoruye
CKOe
BOCIIUTAHHE

Crpykrypa
ouocdepbl

CrpykTypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsl. KpyroBopoTs! BemiecTB B Ouocdepe.

I'moGanpHBIC aHTpOTIOTEHHBIE M3MeHeHusI B onocdepe. [Ipodiemsl
YCTOWYUBOTO PA3BUTHSI.

[lepcnieKTHBBI pa3BUTHS OMOJIOTUYCCKUX HAYK.

XapaktepusoBaTh onochepy kak
YHUKAJIBHYIO DKOCUCTEMY.

HayuuThcst 1aBaTh onpenesieHus
OMOJIOTUYECKHM TEPMUHAM.
Peanm3oBaTh caMOCTOSITEIBHYIO
UH(POPMAIIMOHHO-TT03HABATEIHHYIO

NS TeBHOCTD C PA3TUYHBIMU
UCTOYHUKAaMU UH(DOpPMAIUK, HAYIUTHCS
e€ KPUTHYECKHU OLICHUBATh U
UHTEPIPETHPOBaTh. [lepeunciiiath
OCHOBHBIC (DYHKITMH KUBBIX OPraHH3MOB
B Onocdepe.

OreHuBaTh POJIb KUBBIX OPraHU3MOB B
nepepacnpeieieHuy OTOKOB BEIIecTBa
Y DHEPTHH.

Vcnionib3yst JOMOJIHUTENbHBIE HCTOYHUKH




uH(OpMaLINK, TOATOTOBUTH COOOIIEHUE
0 BKJIQJIC B Pa3BUTHUE YUCHUS O Ouocdepe
Y Hay4dHbIX JOCTHXKeHuUsX B. U.
Bepnanckoro. OBnaaers MeTogamMu
HKOJIOTMUECKUX UCCIIEI0BAaHUN Ha
IIpUMepE BBINOIHEHUS Ja00PaTOPHOI
paboTel «CpaBHUTENIbHAS Xa-
paKTepUCTHKA IPUPOIHBIX U
HapYIIEHHbBIX SKOCUCTEM).
Pa3BuBath ymeHHE OOBICHATD
pe3yiabTaThl OMOJIOTHYECKUX
JKCIIEPUMEHTOB.
Pa3BuBaTh no3HaBaTEIbHBINA HHTEPEC K
M3YYEHHI0 OMOJIOTHUHM B IIpOIECcce
W3YYEHUS JOTIOTHUTEIHHOTO
Mmatepuaia. Mcrnonb30Bath cpencTsa
WH(POPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH IS
CO3JJaHMsI MyJIbTUMEIMA TTPE3eHTAIUI

Bausinus
JeATeJIbHOCTH
YeJIOBEKA Ha
3KOCHCTEMbI

HOCJ’IC,Z[CTBI/IH BINAHUA AJCATCIIBHOCTH YCJIOBEKA HA DKOCUCTCMBI.

Coxpanenue Onopa3zHooOpa3us Kak OCHOBa YCTOWYMBOCTHU
skocucteMbl [IpobremMbl ycroitunBoro pazsurtus. [lepcrieKTUBbI
pa3BUTHS OMOJIOTUYECKUX HAYK.

OreHuBaTh BO3MOKHOCTH
MOJIJICP)KAaHUsS BUIOBOIO MHOTOOOpa3Hs
Ha TIOMYJISAIIHOHHO-BUIOBOM,
FeHETHYECKOM M DKOCHCTEMHOM
ypoBHsx. [IpoananusupoBare KpacHyro
KHHTY CBOETO peruoHa. Mcrnomin3ys
JIOITOTHUTEIBHBIE HCTOYHUKHU
uH(OpPMAIIUH, TI0OrOTaBINBATh
coo0mreHus 06 0co60 OXpaHAEMbIX
IPHPOJIHBIX TEPPUTOPHUIX HAIIIETO
peruona. CpopmMupoBath COOCTBEHHYIO
MO3UIUIO TI0 OTHOIIICHHIO K Tpobiaeme
OXpaHbl OKPY>KaIOIIEH cpeibl

O0o0nIaromee

5.IlenHoctn




MOBTOPECHUE HAay4YHOI'O
IIO3HaHUA
7. Tpynosoe
BOCIIMTaHUEC
8.Okonoruue
CKO€
BOCIIMTaHUEC

COI'TACOBAHO COI'TACOBAHO

[IpoTokoun 3acenanuss MO 3amecTuTenp JIUPEKTOpa 1O

YUYUTEIIEH €CTECTBEHHO YBP

MaTeMaTUYECKOI0 [IUKJIA O.B. Tpowunxkas

Ne 1ot 30 08. 2023r. 31. 08. 2023r.

O.U.TamOoBIIEBA
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