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[TosicHuTenpHas 3anucka
Pabouas nmporpamma mo 6uosiorun (yriyOJeHHBINH YPOBEHB) COCTABICHA HA OCHOBE CJICIYIONINX
HOPMATHUBHO-TIPABOBBIX IOKYMEHTOB:

- Ilpukaza MwunoOpunayku Poccum ot 17 05 2012 r. Ne 413 (pen. ot 29.06.2017) «O06
yrBepxkaAeHUr DenepalibHOrO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeIHero OOIIero
00pazoBaHUsN.

- Ilpukaza Munuctepcra npocsemieHus PO or 28.12.2018 1. Ne345 «O denepanpsHoM nepedHe
yu4eOHUKOB, PEKOMEHIIYeMbIX K HCIOJb30BAHUIO MPU peaJU3alUud HMEIOIUX TOCYJapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTeIbHbBIX MPOTrPaMM HAuaIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeTHEr0 0OIIEeTo
00pazoBaHM»

- 3axapoB B. b.buonorus. Yriny6nenusiii ypoBens.10-11 kmaccel: pabodas mporpamma: yuaeOHO-
Meroandeckoe mocooue/ B.b. 3axapos, A. 0. [lebyneBckuii. — Mockaa.: Ipoda, 2017. — 29 c.

Pabouas mporpamma cOOTBETCTBYET roCy1apCTBEHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY B 00JaCTH
ouonornu. Ilpu cocrtaBiaeHuu pabodeil mporpamMmbl 1o  Ouonoruu st 10-11 kiaccoB ydTeHBI
PEKOMEHIALINH 110 COBEPIIEHCTBOBAHUIO YUEOHOTO IMpOIecca: HHCTPYKTUBHO-METOAMYECKOE MHUChMO «O
npenofaBaHuu yueOHoro npeamera «buomorus»

B nporpamme YUUTHIBAIOTCSI OCHOBHBIE HJIEM M TIOJOXKCHUS Pa3BUTUSA U (HOPMHUPOBAHHS
YHHUBEpPCAIbHBIX Y4YEOHBIX ACMCTBHUI JIE OCHOBHOTO CpEAHEro 0Opa3oBaHUs, MPEEMCTBEHHOCTh C
MpOrpamMMoOi OCHOBHOT'O 00111er0o 00pa3oBaHusI.

CornacHo 6a3zucHoMy (0Opa3oBaTenpHOMY) Yy4eOHOMY IIaHY, Ha U3y4YeHHue Kypca ouonoruu B 11
kiacce orsoautcs 102 yaca (3 u B Hegenro). KonnuectBo npaktuueckux B 11 knacce — 4. KonnuecTtso
KOHTPOJIbHBIX paboT B 11 kiacce -4.

N3ydeHue kypca OCHOBAHO Ha KJIACCHO-YPOYHOM cucTeMe ¢ ucnoiabzoBanueM YMK: 11 kmace
buosnorus: O0mas 6uonorus. YrinyOneHHslid yposenb. 11 ki1.: yue6nuk / B. b. 3axapos, C. I'. MamMoHTOB,
H. U. Conun, E. T. 3axaposa. — 3-¢ u3j., crepeorur. — M.:[Ipoda,2015. — 387c.

Pe3ysibTaThbl 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl 10 OHOJIOTHH

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOEHUS y4eOHOTO MpeameTa «bruoaorus» BKIIOYaloT: 3HaYUMbIe
Uit (OPMHUPOBAaHUS MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCUUIUIMHApPHBIE  (MEXIIPEIMETHBIE)
oOIIeHayYHbIE TOHATHS, OTPaXKalollue IeJOCTHOCTh HAyYHOM KapTHHBI MUpa M ClEeHU(pHUKY METOJIOB
MO3HAHMS, MCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, SBJIEHHUE, MPOIECC, CUCTEMA,
HAY4HbIM (DaKkT, NPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCleloBaHHe, HaOJroeHue,
U3MEpEeHHe, OKCIEpUMEHT U JApYyrue); YyHHUBEpcajbHble YydeOHbIe JIeHCTBUS (IO3HABaTEINIbHBIE,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIE), oOecnieunBaromue GopMrupoBaHue (QyHKIMOHAIBHON IPpaMOTHOCTH
U COIMAIbHONW KOMIIETEHIIMH OOy4aroIuXxcs; CHOCOOHOCTh OOy4aroIuXcs HCIOJIb30BAaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCaJlbHble Yy4yeOHblE JEHCTBUS B
MI03HABATEJILHOM U COLMAIbHON MPaKTHUKE.

B pesynbrare nzyueHus OMOJIOTHU HA YPOBHE CpeHEro o01iero oopa3zoBaHus y 00ydaromerocs
Oyayr chopMupoBaHbl MO3HABaTENbHBIE YHUBEpCAJIbHbIE Y4eOHBbIE JEHCTBHS, KOMMYHHKATHBHBIE
YHHMBEpCcajbHble Y4eOHbIE NEHCTBUS, PETYJIATUBHbIE YHHBEpCalbHble Y4eOHbIE IEHCTBHS, COBMECTHAs
JESATEIBHOCTD.

MertanpeameTHble pe3yiabTaTbl OCBOEHUSI MPOrpaMMBbl CPEAHEro 001Iero o0pa3oBaHUS JOKHBI
OTpakaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe eHCTBHS:

CaMoCTOSITENNbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh MpodJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MpPH OCBOCHUM 3HAHUNW NPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHalu3a, CHHTE3a,
CpaBHEHMsI, KJaccuuKanuu, 0000IIeH s ), PACKPBIBATh CMBIC]I OMOJIOIMYECKUX MOHIATUHN (BBLACTATH UX
XapaKTepHbIC IPU3HAKHN, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHITHIMH ),

OTIpeNIeNIATh LU JeSITeIbHOCTH, 3a/aBas mapaMeTpbl U KPUTEPHH UX JOCTHKEHHS, COOTHOCHTD
pe3yNbTaThl JEATEIBHOCTH C TOCTABIEHHBIMH LIETISIMHU;

UCIOJIb30BaTh OMOJIOTUYECKUE TTOHATHS [ O0BSICHEHUS (PaKTOB U SIBIICHUH KUBON MPUPO/IBI;



CTPOUTH JIOTWUYECKHE pacCyXAeHHUsA (MHIYKTHBHBIC, NEIyKTHBHBIC, 10 AHAJIOTWHU), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEYHsS B pacCMaTPUBACMbIX SBICHHSX, (OPMYJIHUPOBAaTh BBIBOABI H
3aKJIF0YEHHUS;

IPUMEHATh CXEMHO-MOJICNIBHBIE CpEJICTBA Ul IPEACTaBIECHUS CYIIECTBEHHBIX CBA3€H M
OTHOWICHWA B H3Yy4aeMbIX OMOJIIOTUYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUYHH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH()OPMALIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IJIaH pEIICHHUs] MPOOIEeMbl ¢ Y4ETOM aHAJM3a WUMEIOIIMXCS MaTepUANbHBIX M
HeMaTepHUaIbHbIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOpD/JMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSAX pEAbHOIO, BUPTYaJIbHOIO MU
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE PU PEIIEHUH XKU3HEHHBIX IPOOIEeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJAJIeTh HAaBbIKAMHM Y4eOHO-UCCIEIOBATEIbCKOW W IPOEKTHOH JEATEIbHOCTH, HAaBbIKAMU
paszpeuieHus npodaeM, ClIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB IT03HAHMS,

WCIOJIb30BaTh PAa3JIMYHbIE BUJBl JACITEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHHUA, €ro
UHTEpIpeTalnu, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYalMsX, B TOM YHCJE NPU CO3JaHUU
y4€OHBIX U COLMAIbHBIX IPOEKTOB;

¢dbopMHpOBaTh HAyYHBIH TUI MBILUICHUS, BJIAJETh HAYYHOM TEPMHHOJIOTHEH, KIFOUYEBBIMU
HNOHSATUSMH U METO/IaMHU;

CTaBUTh M (HOPMYIMPOBATH COOCTBEHHBbIE 3a/Jadd B 00pa30BaTEIbHON JEATENBHOCTH U
KU3HEHHBIX CHTYallUsX;

BBISIBJIATh NIPUUMHHO-CIIC/ICTBEHHbBIE CBSA3UM M aKTYaJM3MpOBAThH 3a/lady, BbIIBUTATh THIIOTE3Y €€
pelleHns, HAaXOAWUTh ApryMEHThl ISl JOKA3aTEeJIbCTBA CBOUX YTBEPKIACHWM, 3a7aBaTb HapaMeTpbl U
KPUTEPHUHU PELICHHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE PEIICHUS 3aJaud pe3yJIbTaThl, KPUTHUYECKH OLEHUBATh MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILLIECTBIATh II€JICHANPABICHHBI IOUCK TIepeHoca CPEeACTB M CIIOCOOOB JeicTBUS B
PO ECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTDh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBbIE UJIEH, MpeylaraTb OpUTHHAIBHBIE MTOAXO0/bl U PELICHNs, CTAaBUTh MPOOJIEMBI U
3a/1a4M, JOMYCKaIOIUe allbTepPHATUBHbBIE PEIICHMUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MH(pOpMaluu (TeKcTe yueOHOro mocoodus, Hay4dHo-
HOMYJSPHOM IUTEepaType, OMOJIOTNYECKUX CIOBapsAX U CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax TaHHBIX, B
WHTepHere), aHanu3upoBaTh MHMOpPMALMIO PA3IWYHBIX BUAOB U (POpPM mpeacTaBieHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

dbopMynpoBaTh 3ampochl M TNPUMEHSATh pazIUYHble METOAbl NpU TMOoHCKe U OoTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

MpuoOpeTaTh  ONBIT  WCIIOJIb30BAHUA  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJIbHYIO (OpMY MPECTaBIEHUsT OMOJOrHYecKor HH(OpMaLuu
(cxembl, rpaduKu, TUarpaMMBl, TaOJIHIIbI, PUCYHKH U APYToe);

WCIIOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPE/ICTBA MpH paboTe ¢ OnoIornyeckor nHpOpMaIne:
OPUMEHATh XUMHUYECKHe, (U3NUYeCKHe U MaTeMaTHu4ecKue 3HakKu U CUMBOJIBI, (hOpMyJbl, a0OpeBUaTypy,
HOMEHKJIATypy, UCII0JIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATJISAHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAaHUS M 3aIlUThl MHPOpMaLuU, MH(POpPMAIIMOHHONW 0e30MacHOCTH
JMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obO1enmue:



OCYIIECTBIISATh KOMMYHHKAIIMM BO BceX cepax KM3HM, aKTUBHO YYaCTBOBATh B JIMAJIOTE WU
JMCKYCCHH TI0 CYIIECTBY 0OCYyXTaeMoil TeMmbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATh CYXKIACHHS
OTHOCHTEJIHO BBITIOJIHEHUS MpEeiaraéMoi 3aJau, YUUTHIBATh UHTEPECH M COTIACOBAHHOCTH MO3UIHIHA
JPYIUX Y9aCTHUKOB JUAJTOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOIICHHWS, NMOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
IPEANOCHIIIOK BO3HUKHOBEHHSI KOH(DIMKTHBIX CUTyallMd, YMEThb CMATr4aTh KOH(IMKTBI M BECTH
IEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMH OOLIEHUS M B3aUMOJCHCTBHUS, MOHUMATh HAMEPEHHs JPYTHX
JIOJICH, TPOSBISTH YBAKUTEILHOE OTHOILICHUE K COOECEHUKY M B KOPPEKTHOH (opme hopMynupoBarh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOIb30BAHMEM SI3BIKOBBIX CPEJ/ICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHUMATh M UCIIOJIF30BATh NPEUMYIIECTBA KOMaHIHON M WHAWBUIYaTbHOW PaOOTHI IPH PEIICHUN
Ouosornyeckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh IMPHUMEHEHHsI TPYIIOBBIX  (QopM
B3aMMO/ICHCTBUS MIPH PEeLICHUH y4eOHOH 3a/1a4u;

BBIOMPAaTh TEMAaTHKy M METOAbl COBMECTHBIX JCHCTBUH ¢ Y4€TOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTHBA,;

MPUHUMATh LM COBMECTHOW NEATEIbHOCTH, OPTraHU30BbIBATH U KOOPAWHUPOBATH JIEHCTBUSA IO
e€ IOCTIDKEHMIO: COCTAaBIIATh IUIAH JICHCTBUM, PacHpeneNsiTh POJIU C Y4ETOM MHEHHUH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM PaboTHI,

OLICHMBATh KaueCTBO CBOETO BKJAJa M KaKAOTO YYaCTHHKAa KOMaHIbI B OOLIMI pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OICHUBATh MJCH C TIO3UIMHM HOBH3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATEIMYEeCKOE IOBEICHUE B PA3NUYHBIX CHUTYAIMAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

OBJj1aieHNe YHUBEPCATBLHBIMH PeryJIATHUBHBIMH 1€l CTBHAMU:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTHYECKNE 3HAHMS [UIS BBISBICHUS NMPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMpPAaTh Ha OCHOBE OHOJOTMUYECKUX 3HAHUM I€JIeBble M CMBICIOBBIE YCTAHOBKM B CBOHUX
JIEUCTBUAX M TMOCTYNKAaX IO OTHOWICHUIO K JXUBOW MPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITH MO3HABATEIBHYIO JACATEIBHOCTD, BBISBISATH POOIEMBI, CTABUTH U
(dopMynHupoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTFHO COCTAaBJIATH IUIAH pEIICHUS TMPOOJIEMBI C YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBaTh (DOPMUPOBAHHIO W TMPOSBICHUIO IMUPOKOW OJPYIWIIMA B PA3HBIX OOJIACTSIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBAThH
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BJaJIeTh HABBIKAMU TIO3HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICITUTENBHBIX TPOIECCOB, MX PE3yJbTaTOB W OCHOBAHHW, WCIOIH30BATH MPHEMBI pPEIICKCHU IS
OLIEHKU CHTYalllH, BBIOOpA BEPHOTO pPEIICHMS;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO MTPHHUMATh PEIICHHS M0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIN3€E PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTHUX:

IPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBEI M apTYMEHTHI IPYTUX MPH aHAIN3€ PE3YIIbTaTOB JEATEIHLHOCTH,



MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.
HPEAMETHBIE PE3YJIbTATHI

[IpenMeTrHbie pe3yabTaThl OCBOEHHUS cojaepxkaHHs ydeOHoro mpenmera «buonorus» Ha
yIIIyONnEéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue pOGUIBHOTO
oOyuenus oOydaromuxcst Onosnornd. OHU BKJIIOYAIOT: crienuduueckue st OMONIOrMM Hay4YHbIE 3HAHUSA,
YMEHUSI M CHOCOOBI JEHCTBUH MO OCBOCHHUIO, MHTEPIPETAlUMU M TNPEOOpPa3OBAHHUIO 3HAHWN, BUIBI
JESTENIbHOCTH MO MMOJIYYEHUIO HOBBIX 3HAHMA M UX MPUMEHEHHUIO B PA3IMYHBIX y4EOHBIX, a TAKKe B
pealbHBIX KU3HEHHBIX cUTyalusax. [IpenmeTHbie pe3yabTaThl NPECTABICHBI 110 TOAAM U3YYCHHUS.

[IpeamerHbie pe3ynbTaThl OCBOEHUs ydyeOHOro mnpenmera «buonorus» B 10 Kaacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MeCTE€ M pPOJM OWOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
(bOopMUPOBAHUN E€CTECTBEHHO-HAYYHON KapTHHBI MHUpa, B MO3HAHMM 3aKOHOB MPHUPOABI U PELICHUU
npobjeM palroHaTbHOTO MPUPOAONOIB30BAHUSA, O BKIAAEC POCCHICKHX M 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE OUOJIOTHH;

BJIAQJICHUE CHCTEMOM OHMOJOrMYeCKMX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOIMOJArAarOIINe
OMOJIOTHYECKHE TEPMUHBI U TOHATHS (KH3Hb, KIETKAa, OpraHu3M, MeTa0OoJu3M, TOMEOCTas,
CaMOpETryJIsILiMsI, CaMOBOCIPOU3BENECHUE, HACIEICTBEHHOCTh, WM3MEHYMBOCTb, POCT U PA3BUTHE),
ouosornueckue Teopun (kiaerounas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHoctu T. Moprana), yuenuss (H. W. BaBuimoBa — 0 ImEeHTpax MHOT00Opa3usi |
MPOUCXOXKACHUSA KYIbTYPHBIX DPACTeHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IE€PBOTO IOKOJICHUS,
pacIlerIeHus,, YUCTOThl raMeT, He3aBUCUMOI0 HacienoBaHusa 1. MeHnens, TOMOJIOTUYECKUX PSI0B B
HacyencTBeHHOU nu3mMenunBoctu H. V. BaBunosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIQ/ICHUE OCHOBHBIMM METOJAMM HAay4YHOI'O IIO3HAHMS, MHCIIOJNb3YyEMbIX B OHOJOTMYECKUX
HCCJIEIOBAHMSIX KHUBBIX 00BEKTOB (OMHCaHUE, U3MEPEHUE, HAOII0eHIE, SKCIIEPHUMEHT);

YMEHHE BBIJIEISATh CYLIECTBEHHbIE IPU3HAKU: BHUPYCOB, KJIETOK IMPOKAPHUOT U 3SYKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OpPTraHU3MOB, B TOM uHncie OakTepuil, r(puboB, pacTeHUM, KUBOTHBIX
U YeJlOBEKa, CTPOEHHS OpraHOB M CHUCTEM OpraHoB pAacTeHMM, >KMBOTHBIX, Y€JOBEKa, IPOLECCOB
KHU3HEIEeATEIbHOCTH, MPOTEKAOIMX B OpPraHW3Max PACTEeHHM, )KUBOTHBIX U UEJIOBEKa, OMOJIOTHYECKUX
MpolieccoB: OOMeHa BemecTB (METaboIu3M), TPEBpAIICHUs] SHEPTUH, OpOXKEHHUs, aBTOTPOPHOTO U
reTepoTpoHOro THUIOB MNUTaHMSA, (OTOCHHTE3a M XEMOCHHTE3a, MMTO3a, Mei03a, TraMeToreHesa,
AMOpHOreHe3a, NOCTAIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS, HHIUBUAYAIbHOIO Pa3BUTHS OpraHu3Ma
(oHTOreHe3a), B3aMMOJIEHCTBHSI T€HOB, FeTePO3HCca, HCKYCCTBEHHOTO 0TO0Pa;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEXIY OpPraHOMJIAMH KJIETKU U UX QYHKIHMSIMHU, CTPOEHUEM
KJIETOK pa3HbIX TKaHeld M uX (QYyHKUUAMU, MEXKIy OpraHaMH W CHCTE€MaMH OPraHOB y PAaCTEHHUH,
KUBOTHBIX U YE€JIOBEKA U UX (QYHKIUSAMHU, MEX]y CHCTEMaMU OPraHOB U UX (QYHKIUSAMU, MEXKY dTallaMU
oOMEHa BeIIeCTB, JTalaMy KJIETOYHOI'O IMKJIA M JKM3HEHHBIX LUKJIOB OPraHU3MOB, JTalaMu
SMOPHOHAIBHOTO Pa3BUTHSI, FTEHOTUIIOM U (DEHOTUIIOM, PEHOTUIIOM U (PaKTOpaMHU CpeJibl OOUTAHUS;

YMEHUE BBISIBIATh OTJIUUYUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM UUCJIE PACTEHUM, JKUBOTHBIX
U 4E€JIOBEKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOUIME apryMEHThl, OHMOJIOTMYECKYI0 TEPMUHOJOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL,

yMEHHUE peliath OHOJOrMYECKHe 33a/a4M, BBIBIATH NPUUYMHHO-CIIEACTBEHHBIC CBS3U MEXKIY
HCCJIETyeMbIMU OMOJIOrMYECKUMU MTPOLIECCAaMH U SIBJICHUSMH, J€JIaTh BBIBOJIbI U MPOTHO3bI HA OCHOBAHHUH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

YMEHHE BBIMOJIHATH Jab0paTOpHble U MpaKTHYeCKHe paboThl, cOOII0aTh MpaBuiIa Mpu padboTre ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHE BBIABUTATh TMIIOTE3bI, IPOBEPATh MX IKCHEPUMEHTATbHBIMU CPEACTBAMH, (HOPMYIHUPYS
1eJIb UCCIIEIOBAHUS, AaHATTM3UPOBATH MOJTYYEHHBIE PE3YyIbTAThl U JI€JaTh BHIBOJbI;

yMEHHE YJacTBOBATh B yUeOHO-HCCIIEIOBATEIHCKON pad0Te MO OMOJIOTHH, IKOJIOTHH U METUIINHE,
OpOBOIUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOINECTB, M IYOJHMYHO MPEACTABIATH IOJyYCHHbIE
pe3yNbTaThl Ha yYEHUYECKUX KOH(EPEHIMSIX;



YMEHHE OILICHWBATh ITUYECKUE AaCMEKThl COBPEMEHHBIX HUCCIICJIOBAHMN B OOJIACTH OUOJOTHUU U
MEAMIMHBI (KIOHUPOBAaHUE, HWCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIMPABICHHOE HM3MEHEHHE TIeHOMa U
CO3/IaHHE TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccnoHanbHON AEATEeIbHOCTH B
obnacT OWONOTUHU, MEIUIMHBI, OWOTEXHOJIOTUH, BETCPUHAPHUH, CEIIbCKOTO XO3SIMCTBA, MHIIEBON
IMPOMBIIIICHHOCTH, YIIIYOJsATh MO3HABATENIbHBI WHTEpEC, HamNpaBiICHHBIH Ha OCO3HAHHBIN BBIOOP
COOTBETCTBYIOIIEH PO(HECCHu U MPOI0JDKEHUE OMOIOTHYECKOTO 00pa30BaHUS B OPTaHU3ALUAX CPEIHETO
po(hecCHOHANBLHOTO U BHICIIEr0 00pa30BaHUsl.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS yueOHoOro mnpeamera «buonorus» B 11 Kaacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAaHHM O MecTe U pOJId OMOJOTHMH B CHUCTEME €CTECTBEHHBIX HAayK, B
(bOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHPA, B TO3HAHUU 3aKOHOB MPHUPOJBI U
pEIIEHUU JKOJIOTUYECKUX MpOoOJIeM 4YelOBEYEeCTBa, a TAaKXKe B PEIIEHUH BOMPOCOB PAIMOHAIHLHOTO
MPHUPOJIOTIONB30BaHUS, U B (DOPMUPOBAHUH [IEHHOCTHOTO OTHOIICHHSI K IPUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BIAJCTh CHUCTEMOW OWOJOTMYECKHX 3HAHUH, KOTOpas BKIIOYACT OMNPEICICHHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOMINX OMOJOTHYECKUX TEPMHUHOB M TMOHATHH (BHA, SKOCHCTEMA,
ouoctepa), Ouosormyeckue Teopuu (dBomonnoHHas Teopus Y. JlapBuHA, CUHTETHUYECKAs TEOPHUS
sBomonnn), yaenus (A. H. CeBepuioBa — o myTsix U HampasiieHusx sBomonnu, B.M. Bepuanckoro — o
ouocdepe), 3akoHbI (TeHeTHYECKOTO paBHOBecHs J[k. Xapau u B. BaitHOepra, 3aposIieBoro cxoacTaa
K. M. bapa), mpaBuna (munumyma lO.JInOuxa, 3KOIOTMYECKOW NHUPaMUIbl SHEPTUH), TUIOTE3BI
(rumotesa «mupa PHK» V. I'mnbepra);

YMEHHE BJIaJIeTh OCHOBHBIMU METOJAMU HAyYHOT'O MO3HAHMS, UCTIOIb3YEMBbIMU B OMOJIOTHYECKUX
WCCJIC/IOBAHMSAX KUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, WU3MEPEHHUE, HAOIIOJEHUE, DKCIEPUMEHT),
croco6aMu BBISIBJICHHS U OIICHKH aHTPOTIOTE€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OMOTEOIICHO30B, YKOCHCTEM U OHOC(hepHl,
CTaOUITM3UPYIOILIETO, JABIKYIIETO W Pa3pbIBAOIIErO E€CTECTBEHHOrO OTOOpa, aIoNnaTpu4eckoro u
CUMIATPUYECKOTO BHUI000Pa30BaAHUS, BJIMSHUS JBIKYIIUX CHJI DBOJIIONHMH Ha TCHOMOH TOIYIISIHH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHHs, 4YepeqOBaHHs HAaIlpaBICHUN HBOIIOILINU,
KpyroBOpPOTa BEMICCTB M IMOTOKA YHEPTHUU B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3U MEXKAY MPOIECCAMU SBOJIOIUH, JBIKYIIUMHU CHUIAMH
AHTPOTIOTeHe3a, KOMITOHEHTAMH Pa3JIMYHBIX YKOCHCTEM U TIPUCITOCOOJICHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISBIATH OTIUYUTEIbHBIC TPU3HAKH )KUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BHIOB K Cpejie
oOuTaHusi, aOMOTUYECKMX W OWOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH OpraHHU3MOB B
COO00I1IeCTBaX, aHTPOMOTEHHBIX U3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapPTYMEHTBI, OHOJOTHYECKYI0O TEPMHUHOJOTHIO H
CUMBOIIMKY JJIsi JOKa3aTelbCTBAa POJCTBA OPTaHM3MOB PAa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBS3H
OPTaHW3MOB W CpeIbl OOWTaHWS, EIWHCTBA YEJIOBCUCCKHX pac, HEOOXOJWMOCTH COXPAaHCHUS
MHOT000pa3us BUAOB U IKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA;

YMEHHE pemaTh OWOJOTHYECKHE 3aa4d, BBISABISATh MPUIHHHO-CIICCTBCHHBIC CBSI3U MEXITY
UCCIIeTyeMbIMH OMOJIOTMYECKUMU MTPOLIECCaMH | SIBICHUSMHU, JeNIaTh BBIBOJIBI M MMPOTHO3BI HA OCHOBAHUU
MOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHSATH JTa0OpaTOpPHBIC U MpaKTHUECKUe paboThl, COONI0IATh paBmia pu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPATh MX DKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (HOPMYIUPYS
IeJTb MCCIICIOBAHUS, AaHATM3UPOBATH MOJTydEeHHBIC PE3yJIbTAThI U JIeJIaTh BBIBOIBI;

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIEI0BATEIHCKOM paboTe 1Mo OUONIOTHH, SKOJIOTHHA U METUITUHE,
MpPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOINECTB, W NYOJIMYHO TMPEACTABIATh IOJNydCHHBIC
pe3yNIbTaThl HA YYEHUYECKHX KOH(PEPEHIINSX;

YMEHHE OIICHUBATh TUIIOTE3BI U TEOPHH O MPOUCXOXKICHUH JKU3HH, YeJIOBEKA M YEIIOBEYSCKUX pac,
0 MPUYMHAX, MTOCIEJCTBUAX U CIIOCOOAX MPEIOTBPAIICHUS INI00aTBHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied npodecCHOHATBHON NeATeTbHOCTH B
obnmactu OWOJNIOTHH, SKOJOTHH, TMPUPOJONONb30BAHUS, MEIUIIUHBI, OWOTEXHOJOTHUH, TCUXOJIOTHH,
BETEPHHAPHUH, CEITLCKOTO X03SHCTBA, MUIIEBOMN MPOMBIIUICHHOCTH, YTIyOJISITh TIO3HABATEIILHBIA HHTEPEC,



HalpaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MPO(EcCHH U MPOAOIKEHHE OHOIOTHYECKOTO

00pa3oBaHMs B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPEJIMETA «bBUOJOI'US»

BpinycKHUK HA yriIy0JIEeHHOM YPOBHE HAYYHTCSH:

- OLIEHUBATh POJIb OMOJIOIMUYECKHUX OTKPBITMM U COBPEMEHHBIX MCCIEIOBAaHUN B Pa3BUTUU HAyKU U B

MPAKTUYECKOU JIESITEILHOCTH JIHOJICH;

- OLIGHUBATh POJIb OMOJIOTUHU B (HOPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MHpPA, IPOTHO3UPOBATH

HEePCIEKTUBBI Pa3BUTUS OUOJIOTUH;

- YCTaHaBIMBAaTh M XapaKTepU30BaTh CBSI3b OCHOBOIOJIArAIOIIMX OWOJIOTMYECKUX MOHATHH (KIeTKa,

OpranusM, BUJ, 3KocHcTeMa, Ouocepa) ¢ OCHOBOMONATAIOIIMMHU MOHSATHAMH JPYTHX ECTECTBEHHBIX

HayK,

- 00O0CHOBBIBATH CUCTEMY B3IJISJAOB Ha KUBYIO IMPUPOJAY M MECTO B HEH YEIOBEKa, INPUMEHSSA

OuoJIOrnYecKre TEOPUHU, YUEHUS, 3aKOHbI, 3aKOHOMEPHOCTH,

- IOHUMAaTh IPAHULIBI UX IPUMEHUMOCTH;

- IPOBOJIUTH Y4€OHOMCCIIEI0BATEIbCKYIO AEATEIBHOCTD 10 OMOIOTUN:

- BBIABUraTh THUIIOTE3Bl, IUIAHUPOBATH paboOTy, OTOMpaTh U MNpPeoOpa3oBHIBATH HEOOXOIUMYIO

UH(POPMALIMIO, TPOBOIUTH IKCIEPUMEHTBI, MHTEPIIPETUPOBATh PE3YJIbTaThl, JeaTh BbIBOABI HA OCHOBE

MOJIyYEHHBIX PE3y/IbTATOB.

- BBISIBJIAT M 0OOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3aluu KU3HHU;

- YCTaHaBIHMBATb CBSI3b CTPOCHUS M (PYHKIMI OCHOBHBIX OHMOJOTHUECKHMX MaKpOMOJIEKYJ, UX POJIb B

npolieccax KJI€TOYHOTo MeTabo0Inu3Ma;

- pewmath 3ajayu Ha omnpezeneHue nocnenosarenbHocty HykineotuaoB JHK u uPHK (MPHK),

antuxkozoHoB TPHK, mnocienoBaTenbHOCTH aMMHOKHUCIOT B MOJIEKyjde Oelika, NpUMEHss 3HaHUSA O

peakuusax MaTpUYHOIO CUHTE3a, TEHETUUECKOM KOJ1€, IPUHIIUIIE KOMIUIEMEHTaPHOCTH;

- JleNaTh BBIBOJBI 00 M3MEHEHHUSAX, KOTOpPbIE NMPOU30MAYT B Ipolieccax MaTpUYHOrO CHHTE3a, B Cilydae

WU3MEHEHUS ITOCIIEI0BAaTEIbHOCTH HyKiIeoTun0B JTHK;

- cpaBHUBaTh (a3bl JAeJeHUs KJIETKM; pellaTh 3aJauyd Ha OINpe/eleHUe M CPaBHEHUE KOJIMYEeCTBa

reHetTudyeckoro marepuana (xpomocom u JJHK)

B KJIETKaX MHOTOKJIETOYHBIX OPraHU3MOB B Pa3HBIX (pa3ax KJIETOUHOTO IIUKIIA;

- BBISIBJIATH CYLIECTBEHHbIE NMPU3HAKU CTPOCHMS KJIETOK OPraHU3MOB PAa3HBIX L@APCTB KMBOW MPUPOJBI,

yCTaHaBJIMBATh B3aUMOCBS3b CTPOCHUS M (PYHKIMI YacTeil U OpraHoOMI0B KJIETKU;

- 000CHOBBIBATh B3aMMOCBS3b IIACTUYECKOTO U SIHEPIETUYECKOT0 OOMEHOB;

- CpPaBHMBATh MPOLECCHI IUNITACTHUECKOTO U SHEPreTUYECKOro 0OMEHOB, MPOUCXOIAIINX B KIETKaX KHUBBIX

OpraHU3MOB;

- OIpEAENATh KOJWYECTBO XPOMOCOM B KIJIETKAX PACTEHMM OCHOBHBIX OTAEJIOB Ha Pas3HBIX dTamax

YKU3HEHHOTO 1IMKJIa;

- pemarth TeHeTHUYeCKUE 3a/laud Ha JUTMOpPUIHOE CKpELIMBaHME, CLEIUIEHHOE (B TOM YHCJE C TOJIOM)

HacJIeJJOBaHWE, AaHAJM3HUPYIOIIee  CKpEIIMBAHME, TPUMEHSAS  3aKOHbl  HACJEICTBEHHOCTH U

3aKOHOMEPHOCTH CLETIJIEHHOTO HACJIEJOBaHMS;

- packphiBaTh TNPUYMHBI HACJIEJCTBEHHBIX 3a00J€BaHUI, apryMEHTHUPOBaTh HEOOXOIUMOCTb Mep

Hpeaynpex/1eHUs TaKUX 3a00JIeBaHMIA;

- CpaBHHUBaThb pa3Hble CHOCOOBI Pa3MHOXKEHHSI OPraHU3MOB; XapaKTE€pPU30BaThb OCHOBHBIE ATAaIlbl

OHTOI'€HE3a OPraHU3MOB;

- BBIABIISATH NMPUYMHBI U CYIIECTBEHHBIE MPU3HAKU MOJU(PUKAIIMOHHOW U MYTAllMOHHON M3MEHYMBOCTH;

000CHOBBIBAaTh POJIb U3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

- 000CHOBBIBATh 3HAUEHUE PA3HBIX METOOB CEJIEKIIUU B CO3AHUU COPTOB PACTEHUH, MOPO/] )KUBOTHBIX U

LITAMMOB MUKPOOPTraHU3MOB;

- 000CHOBBIBATh MPUUMHBI U3MEHSIEMOCTH 1 MHOT000pa3us BUJOB, IPUMEHSIS

CUHTETHUYECKYIO TEOPHIO 3BOJIOLUY;

- XapaKTepu30BaTh MOMYJISAINI0 KaK €IWHUILY SBOJIOIUH, BIJ KaK CUCTEMATUYECKYIO KaTErOpHIO U Kak

pe3yJIbTaT 3BOIIOLUY;

- YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOMCTB AKOCHUCTEMBI;

- COCTaBJIATh CXEMbI IEPeHOCa BEIIECTB M SHEPTHH B dKOCHCTEME (CeTH MUTaHHs), IPOrHO3UPOBATH UX

U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS



(baxTOpOB Cpeabl;
- apryMEHTHPOBaTh COOCTBEHHYIO MO3MIIMIO IO OTHOIIEHHUIO K 9KOJIOTHYECKUM IpoOIeMaM U IOBEACHUIO
B IIPUPOJIHOM Cpelie;
- 000CHOBBIBAaTh HEOOXOJMMOCTh YCTOHUMBOIO Pa3BUTHSI KaK yCIOBUS
coxpaHeHust 6nocdepsr;
- OLICHUBATh IIPAKTUYECKOE U ITUUECKOE 3HAYCHUE COBPEMEHHBIX UCCIIEI0BaHUM B OMOJIOTHH, MEIULIMHE,
HKOJIOTHH, OMOTEXHOIOTUH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;
- BBUBJIATH B TEKCT€ OMOJIOTMYECKOTO COJIEp:KaHUsA NpoOJIeMy M apryMEHTHPOBAHO €€ OOBSACHSATH;
IPEICTaBIATh OMOJIOIMUYECKYI0 MH(POPMALIMIO B BUJE TEKCTa, TAOIUILbI, CXEMBI, Ipaduka, AUarpaMmbl 1
JenaTh BBIBOJBl HAa OCHOBAHUHU TIPEJCTABICHHBIX JAHHBIX; IPeoOpa3oBbIBaTh TIpaduk, TaOIUILY,
JarpaMMmy, CXeMy B TEKCT OMOJIOIMUYECKOI0 COJCPKAHHUS.
BbinyckHuK Ha yriiy0JIeHHOM ypPOBHe IOJIYYHT BO3MOKHOCTh HAYYUTHCH:
- OpPraHU30BBIBATh M IPOBOJUTH WHAMBUIYAIBbHYIO HCCIIEOBATENIBCKYIO JEATEIBHOCTh MO OHOJIOrHH
(umm pa3pabaTbIBaTh WHAWBHUIYAIbHBIA MPOEKT): BBIIBUTaTh TMIIOTE3BI, IDIAHUPOBATH pabOTy, OTOUPAThH
U 1peoOpa3oBbIBaTh HEOOXOIUMYIO MH(OPMAIUIO, TPOBOAUTH KCIIEPUMEHTBHI,
- UHTEPIPETUPOBATH PE3YyJbTaThl, J€JIaTh BbHIBOJBI HA OCHOBE IOJIYUEHHBIX PE3YJbTaTOB, NPEACTABIAThH
IPOAYKT CBOMX UCCIIEIOBaHUM;
- TMPOTHO3MPOBATh TIOCIEIACTBHA COOCTBEHHBIX HCCIICOBAHUH C YYETOM OSTHYECKHX HOPM H
9KOJIOTUYECKUX TPeOOBAHUN;
- BBIICNATH CYIIECTBEHHBIE OCOOEHHOCTH J>KM3HEHHBIX IIUKJIOB NPEACTABUTENICH pa3HBIX OTAEIOB
pacTeHH U TUIIOB KUBOTHBIX; M300paXaTh LIUKIIbI Pa3BUTHS B BUJIE CXEM;
- QHAJIM3MPOBATh M WCIOJIH30BATH B PEHICHUU YYEOHBIX M HCCIEIOBATEIBCKUX 3a7ad WH(POPMAIHIO O
COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIUH, METUIIMHE U SKOJIOTUH;
- apryMeHTHpOBaThb HEOOXOJUMOCTh CHUHTE3a €CTECTBEHHOHAYYHOI'O M COLMOTYMAaHHUTAapHOIO 3HAHUS B
310Xy MH()OPMAITMOHHON [IUBUIIN3ALNH;
- MOJEJIMPOBAaTh M3MEHEHUE HKOCHCTEM I0J BIMSHUEM pA3JIMYHBIX Ipynn (PaKTOPOB OKpY’Karollen
cpeapl;
- BBISBIIAITH B IIPOLIECCE MCCIIEOBATEIbCKON AEATEIbHOCTU MOCIEACTBHS aHTPOIIOI€HHOI'O BO3JEHCTBUS
Ha 9KOCHCTEMBl CBOEr0 pPEeruoHa, MpeajaraTh CIOCOObI CHM)KEHUS aHTPOIOTE€HHOTO BO3JCHCTBUS Ha
9KOCUCTEMBI;
- UCTI0JIb30BaTh MPUOOPETEHHBIE KOMIIETCHIIMU B MPAKTUYECKON JIeATENBHOCTH U MOBCEIHEBHON JKU3HH,
JUIsL TPUOOpETEeHUs] OmbITa JEATENIbHOCTH, IMPEAIIECTBYIONIEH MpodeccnoHanbHOM, B OCHOBE KOTOpOM
JEKUT OMOJIOTHS KaK yueOHbIH MpenMer.

TEMATHYECKOE INTAHUPOBAHUE C OIIPEJAEJIEHUEM OCHOBHbBIX BU1OB

YYEBHOU AESATEJBHOCTHU

Ne HasBanue Kon- | Teopuss | IIpaktuka | XapakTepucTUKa OCHOBHBIX BUJOB

TeMBI | Da3/IeNOB 1 TeM. BO yueOHOM e TeNIbHOCTH

qaCoB

11 xmacc




Pazgen VI
[Ipoucxoxnenue u
pa3BUTHE KU3HU
Ha 3emie.
OpraHu3MeHHbIH
ypoBeHb Pa3zButne
OpraHUYeCKOro
MuUpa

20
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[MpuBoasT  /J0Ka3aTesibCTBa  POJCTBA,
o0IHOCTH MPOUCXOKACHHS u
YCIOKHEHHUsT  JKHBOTHBIX B XOJE
SBOJIOIUH.

OOBSICHAIOT TNPUYUHBL MHOTOOOpa3us
BUJIOB B IPUPOJIE.

BrisBisitor 3aKOHOMEPHOCTH
pasMelleHusT OJKUBOTHBIX Ha  3eMmiie.
OOBSCHSIOT CYIIHOCTb OCHOBHBIX
THIIOTE3 O MPOMCXOXKACHHU IKHU3HU Ha
3emiie.  BbLIENSIOT  CYIIECTBEHHBIC
NPU3HAKH ~ KPYrOBOPOTa  BEIIECTB B
6mocdepe.

OOBACHAIOT 3HAYCHHE OWOJIOTHYECKOTO
pasHooOpasus JUIst COXpaHCHHUS
ouochepsl.

ITpusBonsr JIOKa3aTeNNbCTBA
HEOOXOJMMOCTH 3allUThl OKPYKaroleit
cpeabl, COONIIOACHHS MPAaBUII OTHOLICHUS
K JKMBOI1 mpupoze.

AHanu3upyoT u OLICHUBAIOT
MOCNIE/ICTBHS JACATSIHLHOCTH YENOBEKa B
MPUPO/IE.

BBIIBHralOT THIOTE3bI O BO3MOXKHBIX
IIOCICACTBUAX ACATCIIBHOCTH YCIIOBCKA B
IKOCUCTEMax U duocdepe.

OBIlaieBalOT yMEHUEM apryMEeHTHPOBATh
CBOIO TOUKY 3PEHHUS B XO/I€ TUCKYCCHU T10
00CyXIIEHUIO IJ100aTBHBIX
9KOJIOTHUECKUX TPOOIeM.

Paznen VII.
DBOJIIOIIOHHOE
y4eHHE

38
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BbIIensI0OT  CYIIECTBEHHBIC — ITPU3HAKH
JKHUBOTO, 0OBACHSIIOT CYILIHOCTb
HBOJIIOIUOHHOTO TMOJX0Ja K HU3YYECHUIO
JKHBBIX OPraHW3MOB, Pa3IMyaioT (HOPMbI
BH1000pa30BaHusI. Brissisror
MPUCTIOCOOIEHHOCTh OPraHU3MOB K Cpe/ie
o0UTaHMA.

Pazgen VIIIL
OCHOBBI SKOJIOTHH.
DKOIOrus BUAOB U
MO YJIALIAMN.
Ku3uo B
cooOI1ecTBax
BzanmooTHOIMEHNS
Opra"u3Ma u
CpeJibl.

29

29

Breiiensror  CylnecTBeHHBIC —IIPH3HAKH
9KOCHCTEMBI, TIPOIECCOB TOTOKA BEIIECTB
U TIPEBPAIICHUI SHEPTHU B IKOCHCTEMAX.
OOBSICHSIOT 3HAYEHHE OUOJIOTHYECKOTO
pazHooOpasus JUTSt COXpaHEeHHUS

9KOCUCTCMBEI.




4, Paznen IX 15 15 BeisaBistior THIIBI B3aUMOIECHCTBUSA
buocdepa — Pa3sHBIX BHOB B 9KOCHCTEME.
rioOanbHas Ha6moqaroT u OIMUCHIBAIOT 3KOCHCTEMBI
3KOCHUCTEMA. CBOEU MECTHOCTH.

buocdepa "
YCIOBCK.

Yenosek u
OKpY>Karoiast
cpena

Bcero: 102

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

(102 4aca, 3 yaca B HeJ1eJI10)
Pa3nea VI. [Ipouncxoxnenue u pa3Burue :ku3HU Ha 3emiie. OpraHu3MeHHbIH ypoBeHb PasButue
opraHudeckoro mupa (20 yacon)

Pa3BuTHe x13HM Ha 3eMile B apXEHCKYIO U IPOTEPO30HCKYIOo 3py. [losiBieHre Bcex COBPEMEHHBIX
TUIIOB 0€CIIO3BOHOYHBIX )KUBOTHBIX.

PasButue xu3HM Ha 3emie B MalICO30MCKYH0 3py. OBOJIOLMS pacTeHHil. Bo3HuUKHOBEHHE
II03BOHOYHBIX.

PasButue xu3Hm Ha 3emie B Me3030iickyro 3py. IlosBneHue u pacmpocTpaHeHue
MOKPBITOCEMEHHBIX PACTEHUI. DBOJIIOLINS HA3€MHBIX KUBOTHBIX.

PasButue xu3Hu Ha 3emiie B KalHO30WMCKYIO 3py. BypHoe pa3BUTHE LIBETKOBBIX PacTEHUM.
[TosiBieHne nepBbIX npeacraBurenei cemerncrsa Jlironu. Yersepruunsiil nepuon. Pazsurre npuMaros.

Jemoncmpayus. Penponykuus kaptuH 3.bypuana, otpaxkaromux dayHy u ¢iopy
pa3auYHbIX 3p U nepuoAoB. CxeMbl pa3BUTUS LAPCTB KUBOM MNpupoabl. OKaMEHENIOCTH, OTIEYaTKU
pacTeHul B JPEBHUX MEpUOAAX.

[Ipoucxoxaenue yenoBeka. Mecto uenoBeka B )kuBor npupoje. [Ipu3Haku u cBoiiCcTBa YeloBEKa.
[IpssmMoxOxkaCHUE.

CaoiicTBa uenoBeka kak Ouosorudeckoro Buja. [lonynsnuonHas CTpykTypa BUJA.

CBoiicTBa yenoBeka Kak OMOCOLMAIBHOTO CyIlecTBa. JBuxkyIine cuibl aHTpornoreHesa. Passurue
WIEHOpa3leabHOW peun. buonornyeckue cBoiCTBa 4EIOBEUECKOT 00IIECTBA.

Hemoncmpayuu. MoJenn CKeIeTOB YEI0BEKA U MO3BOHOYHBIX KUBOTHBIX.

Paznen VIIL JOBoJronuonHoe yuenue (38 yacon)

Pazputue osBomronMoHHbIX uaeid. 3HaueHwe pabor K.JIunnes, yuenus K.-b.Jlamapka,
3BoJIIOMOHHON Teopuu Y.J/lapBuna. Bupa, ero kpurepuu. Ilonynsiusa — CTpyKTypHas €IMHUIA BHUJA.
Yyenne Y./[lapBuna 00 53BomtonWU. Ponb 3BOMOIMOHHONW Teopud B (HOPMHPOBAHUH COBPEMEHHOU
€CTECTBEHHOHAyYHOW KapTHHBI Mupa. J[BWKymiue cuibl 3BoMOLUU. POpPMBI €CTECTBEHHOTO OTOOpA.
B3aumocBs3p  ABWKymHMX cuin 3Boirouuu. CuHTeTMdeckas Teopus odBoiaouuu. Ilomymsums —
JJIeMEHTapHas ~ €IMHMLIA  SBOJMIONUHM. JieMeHTapHble  (akTopsl  sBomonuu. ccnenosanus
C.C.YUerBepukoBa. 3aKOHOMEPHOCTH HACJIEJOBaHMsI MPU3HAKOB B IMOMYJISALUAX DPA3HOrO THUMA. 3aKOH
Xapau-BaiinOepra. Pesynbrarel sBomonuu. dopmMupoBaHre TPHCTIOCOOJICHHOCTH K Cpejle OOWTaHWS.
Ob6pa3zoBanue HOBBIX BUA0B. CriocoObl BU1000pa3zoBanus. CoxpaHeHHe MHOT00Opa3us BUIOB KaK OCHOBA
yCTOHYMBOCTH OuOChEpHI. Mukpo- u wmakposBomonus. PopMbl  BOMIONMK  (AUBEPreHIINS,
KOHBepreHius, mapamwienusm). [lytu u nanpasnenus sBomtonnu (A.H.Cesepiios, .U .11Imanbraysen).

I'maBHble HampaBieHus 3Bodtonuu. Iyt gocTmxenus Ouosornueckoro nporpecca. OCHOBHBIE
3aKOHOMEPHOCTHU JBOJIIOLUHU. Pe3ybTaThl 3BOIIOLHH.

Jemoncmpayuu .buorpadpun yuyeHsix. CXeMbl, WUTIOCTPUPYIOIINE MpPOLECC reorpaduueckoro
BU000pa30BaHUSL.

[IpuMepsl TOMOJIOTUYHBIX U aHAJIOTUYHBIX OPTraHUuOB.
CocraBieHue myTei MporpecCUBHOM OMOIOTMUECKON IBOIIOIHH.
Jlabopamopmuwvie u npaxmuueckue padoomaot.
N3yueHne n3MEHYUBOCTH.



Bug u ero kpurepumu.
PesynbTaThl HCKYCCTBEHHOTO 000pa Ha COPTax KyJATYPHBIX PACTCHHIA.
N3yuenne mpucrnocobIeHHOCTH OPTaHU3MOB K Cpesie OOMTaHusl.
Pasznea VIII. OcHoBBI 3K0JI0rHHM. JKOJIOTHSI BUAOB U MONMyJasiuuii. 2Ku3Hb B c000111ecTBaAX
B3auMOOTHOLIIEHUS] OPraHU3MA M CPedbl.
(29 yacoB)
buochepa — rimobanmpHas skxocucreMa. Yuenue B.W. Bepnanckoro o Owmocdepe. OcobeHHOCTH
pactipenerieHuss Oumomaccel Ha 3emiie. buonorumdeckuii KpyroBopoT. buoreHHass Murpamms aToMoB.
Opommonus ouocdepsl. ['modanpHbIe aHTpONOreHHbIE U3MeHeHUs1 B Ouocdepe. [Ipobdiaema ycToitumBoro
pa3ButHs Onocdepsl. JKuBoe 1 HeXXHMBOE BeLIecTBO Onochepsl.
Hcropuss  GopMupoBaHHST  COOOINECTB  KHMBBIX  OpPraHu3MoB.  buoreorpadus.
Buoreorpaduyeckue obnactu.
Jemoncmpayuu. Kapthsl, 0OTpa)xaroue reoJorniecKyro HCTOPUI0 MATEPUKOB.
Opranu3msbl 1 cpeaa oduTaHusi. B3aumooTHomenust opranusma u cpeast (11 yacon)
EcrecTBeHHBIE cOOOIIECTBA JKMBBIX OpPraHM3MOB.  buoreorneHo3bl. AOuorndeckue (HaKTOpbI
cpensl. buormueckue hakTopsl cpeapl. JKojgorudeckas nmupamuaa. CMeHa OMOIEHO30B.
Jemoncmpayus u odcyxaenue nuaduiabMoB U kuHopuibma «buocdepar
B3auMoOTHOLIEHUS] MEKAY OpraHu3sMamu (6 4yacoB)
@®opMbI B3aUMOOTHOIIICHUI MEXKAYy OpraHu3Mamu. [103UTUBHBIC OTHOIICHHS. AHTHOMOTHUYECKUE
oTtHomeHHs. [IponcxoXkIeHre U BOIONHS apa3uTH3MAa.
Jemoncmpayus. [Tpumepbl ciMOKMO03a TIPEACTABUTENCH Pa3IMYHBIX [IAPCTB )KUBOU MTPHPO/IBL.
Paznea IX. Buocgepa — riodanbnas 3xkocucrema. buocdepa u yenosex (15 yacos).
Ye0BeK U OKPY:KAOIIas cpena
AHTpoOnoreHHsle  (akTopbl BO3AeHCTBHS Ha OHoOLEHO3bl. [IpoOiembl  panOHaIBLHOTO
NPUPOJIONIONB30BaHUsA. Mepbl 10 00pa30BaHUIO  DKOJOTHYUECKUX KOMIUIEKCOB, OSKOJIOTHYECKOE
oOpa3oBaHue.
Hcnonp30BaHue YEIIOBEKOM B XO3SHCTBCHHOH ACATEIBHOCTH TPUHIMIIOB OpraHH3aIlUd
pacTeHUH U KUBOTHBIX.
Jemoncmpayusa. BiavsiHue X039HCTBEHHOH A€ATENIBHOCTH YeJIoBeKa Ha mpupoy. KapTel
3aroBeIHBIX TEPPUTOPHIA HAIIEH CTPAaHBI U OJMKHETO 3apyOeiKbs.
[Ipumepsbl CTPYKTYpHON OpraHu3aldyd >KUBBIX OPTraHU3MOB M CO3JaHHBIX Ha O3TOH OCHOBE
00BEKTOB.



