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IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOI'PAMMEI 110 BUMOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cormacao ®I'OC COOQO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYarOIIMMUCS
MPOrpaMM CPETHETO OOIIeT0 0Opa30BaHusI: TMIHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUs INpeaMera «buoJorus» BBIIEIEHBI CIEIYIOLIUE
COCTABJISIIONINE: OCO3HAHHE OOYYAIOIIMMUCS POCCHUICKON TpaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOOIPEEICHNUI0, HaJu4Yie MOTHUBALMU K OOy4eHHIO OWOJIOTHH,
[[eJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHHUX YOCKICHWH JMYHOCTH HA OCHOBE KITFOYEBBIX I[EHHOCTEH H
UCTOPUYECKUX TPaAULUN Pa3BUTHS OMOJOrMYECKOTO 3HAHUS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOLIUXCS
PYKOBOJICTBOBAThCSI B CBOEH JIEATEIILHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMUA CUCTEME
OuoI0rMueckoro o0pa3zoBaHusl, HAJIHMUKWE IKOJOTUYECKOr0 MPAaBOCO3HAHHUSA, CIIOCOOHOCTH CTABUTh LENH U
CTPOUTD KU3HEHHBIEC TIJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHUs Npeamera «buoynorus» AOCTUTraloTCs B €AMHCTBE Y4eOHOW U
BOCIUTATEIbHONU JESITENFHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMU POCCHUHCKUMHU COLUOKYIBTYPHBIMU,
HMCTOPUYECKUMU U JTyXOBHO-HPABCTBEHHBIMU IIECHHOCTSMH, IPUHATHIMUA B OOIIECTBE MPABIWIAMH U HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT IMpoOLleccaM CaMOIO3HAHMsI, CaMOBOCIUTAHHUS U CaMOPa3BUTHUS, PA3BUTUA
BHYTPEHHEH MO3HUIMU JTUYHOCTH, MATPUOTU3MA, YBOXKCHHUS K 3aKOHY W NPABOIOPSIKY, YEIOBEKY TpyAa U
CTapiieMy IOKOJCHHIO, B3aMMHOIO YBaXXEHHUS, OEpPEeKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACJIEeIUI0 |
TpaauLIUIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepaiuu, nmpupoje U OKpyxKaroliei cpee.

JIMYHOCTHBIE PE3YJILTAThI OCBOCHHS y4eOHOT0 IpeaMeTa «bronorus» J0KHbBI 0TpaXkaTh TOTOBHOCTD
U CcrocoOHOCTh OOYUYAIOMIMXCS PYKOBOACTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEW IMO3UIMEH JIMYHOCTH,
CHCTEMOW IICHHOCTHBIX OPHMEHTAllMi{, TIO3UTUBHBIX BHYTPEHHHX YOEKICHUI, COOTBETCTBYIOLIMX
TPAAUIUOHHBIM HCHHOCTAM pOCCHﬁCKOFO O6HICCTBa, paciiupCeHue >KU3HCHHOI'O OIIbITa W OIbITa
JeSITeIbHOCTH B IPOLIECCE peaTu3allii OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIbHOM AEATEIbHOCTH, B TOM YUCIIE
B YaCTH:

1) rpakIaHCKOro BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UITUU O0YUAIOIIETOCs KaKk aKTUBHOTO M OTBETCTBEHHOTO UJIeHA
POCCHIICKOTO 00I1IEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOW AESITENbHOCTU MPHU CO3JaHUM YUYE€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUN OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEAEIAThH COOCTBEHHYIO TO3HIIMIO TI0 OTHOIICHHUIO K SBICHUSM COBPEMEHHOU JKU3HH
U OOBSCHATH e€;

YMCHHUC YUUTBIBATH B CBOUX ILCI>'ICTBI/IHX HCO6XO,Z[I/IMOCTB KOHCTPYKTUBHOT'O B3aI/IMO,Z[CI>'ICTBI/I$I HIO,[[eﬁ C
Ppa3sHBIMU y6e)KJIGHI/I${MI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COIMUAJIBHBIM ITOJIOKCHHUEM

TOTOBHOCTH K COTPYAHHUYCCTBY B IPOLECCCE COBMCCTHOI'O BBITTOJHCHUSA yqe6HHx, IIO3HABaTCIbHBIX 1
HCCIICAOBATCIIbCKUX 3a/1a4, YBAXKUTCIBbHOI'O OTHOMICHUS K MHCHUIO OIIITOHCHTOB IIPpU O6cy)KI(CHI/II/I CIIOPHBIX
BOITPOCOB OMOJIOrTYECKOro COJZICPpIKaHNA,

TOTOBHOCTb K T'YMaHUTAapHOU W BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS



c(OPMHPOBAHHOCTh POCCUICKON I'pa)KIaHCKOW MACHTUYHOCTH, MATPUOTH3MA, YBOKEHHS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHol, ropmoctu 3a cBOM Kkpai, cBoro PonuHy, CBOM SI3BbIK U
KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

HNCHHOCTHOC OTHOMICHUC K ITPUPOJHOMY HACICIUIO U TAMATHHUKAM MPUPOAbI, JOCTUKCHUAM Poccuu B
HAYKE€, UCKYCCTBEC, CIIOPTE, TCXHOJIOIUAX, TPYIC,

CIIOCOOHOCTD OLICHUBATh BKJIaa pOCCHfICKPIX y‘IéHBIX B CTAHOBJICHUEC MW Pa3BUTHC 6I/IOJ'IOFI/II/I,
IMOHUMAaHUs 3HA4YeHHs OHMOJIOTMM B IIO3HAHHHM 3aKOHOB npupoAbl, B XHU3HM YCIOBCKAa M COBPEMCHHOI'O

o0111eCTBA;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXXEHHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;
c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYallMl0 M TNPUHUMATb OCO3HAHHBIE PELIEHMs, OPUEHTUPYACh Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHHEC JIMYHOI'O BKJIaJla B IIOCTPOCHUC YCTOI‘/'I‘II/IBOFO 6yﬂymer0;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIIAM, CO3JaHUTIO CCMbH HAa OCHOBC OCO3HAHHOT'O IPUHATHA
HCHHOCTCﬁ CEMEHHOM KM3HU B COOTBETCTBUH C TpaalulusaMHU HAPpOIOB POCCI/II/I;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

9CTETUYCCKOC OTHOUICHUE K MHPY, BKJITOYas 3CTCTUKY 6I)ITa, HAaY4YHOI'O 1 TEXHUYCCKOI'0 TBOPYCCTBA,
criopra, TpyAaa, O6H.[CCTB€HHLIX 0THOI.HCHPII>1;

MMOHUMaHHE YMOILIMOHAIBLHOTO BO3JCHCTBUS )KUBOU Ipupoabl 1 eé IOCHHOCTH;

TOTOBHOCTL K CAMOBBIPAKCHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUC MNPOABIIATHL KAa4YCCTBA
TBOp‘ICCKOfI JIMYHOCTH,

5) pu3nyeckoro BocnuTaHHS, (GOPMUPOBAHUS KYJBTYPHI 310POBbSI M IMOLHHOHAJIHLHOIO
os1aromostyums:

MOHUMaHHWE U peasin3alus 3JJ0pOBOTO 1 O€30TacHOTO 00pa3a KU3HM (3I0pOBOE MUTAHKE, COOJTIO/ICHNE
TUTUEHUYECKUX MPaBUI M HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHITHHA U OT/ABIXA, PETylspHas (u3nueckKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U

MICUXUYECKOMY 370POBBIO;

IMOHUMAHHUC NCEHHOCTHU IPaBUJI HHAUBUAYAJIBHOI'O W KOJUJICKTUBHOI'O 0e30I1acHOr0 IIOBCJACHHUSA B
CUTYyalMiX, YIpOXaroIUX 3J0POBbIO U JKU3HHU JIIO,Z[eﬁ;

0CO3HAHME MOCIE/ICTBUI U HENPHUATHUS BPEIHBIX NMPHUBBIYEK (YIOTPEOICHHS AIKOT0Jsl, HAPKOTHKOB,
KYpEeHHUs);

6) TPy10BOI'0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCcTBa, TPY0Jt00ue;



TOTOBHOCTh K AaKTUBHOH [I€STEIbHOCTH TEXHOJIOTMYECKOH M COILMaJbHOU HaIpaBJICHHOCTH,
CITOCOOHOCTD HHULIUHUPOBATH, IIJIAHUPOBATE U CAMOCTOSATCIIBHO BBIIIOJIHATD TaKYI0 JCATCIbHOCTD,

UHTEpEC K Pa3iIMYHbIM cepaM NMpophecCHOHATBHOMN JCATEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HH;
7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

OKOJOIrN4YCCKH uenecoo6pa3Hoe OTHOIICHHUEC K IMPUPOJAC KaK HCTOUYHHUKY KU3HU HaA 3CMJ'IG, OCHOBE ¢¢&
CYILICCTBOBAHUS,

MOBBIIIIEHUE YPOBHSI SKOJIOTUYECKOH KYJIbTYphl: IPHOOPETEHNE ONBITA IIAHUPOBAHUS TIOCTYIIKOB U
OLICHKH MX BO3MOXHBIX IIOCJICCTBUN JUIs1 OKPYXKAIOLIEH CPENIbL;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IyTel UX PEUICHHUs;

CIOCOOHOCTh HCIIONIB30BAaTh NPUOOpETacMble MPH W3YYCHHH OWOJIOTUM 3HAHUS W yMEHHS MpH
peLIeHu: poOIIeM, CBA3aHHBIX C PAlMOHAIBLHBIM ITPUPOIOIIOIB30BaHNEM (COOIIOACHIE ITPABIIT TIOBECHHUS
B TPUPOJIC, HANpABICHHBIX HAa COXPAaHEHHE DPABHOBECHSI B HSKOCHCTEMaX, OXpaHy BHUIOB, KOCHCTEM,
ouocdepsl);

AKTUBHOE HEMNpUATHE ACUCTBUN, MPHUHOCSIIMX Bpel OKpYXalolled NpupoaHOW cpelne, yMEHHue
MIPOTHO3UPOBATh HEONArOMPHUATHBIE HOKOJIOTMYECKUE TMOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUN U
MpeA0TBpaIaTh UX;

HAJIMYHUEC PA3BUTOI'O 3KOJOTMYCCKOI'0 MBIIIJICHMA, 9KOJIOTHYCCKON KYJbTYPbI, OIlbITa ACATCIbHOCTH
9KOJIOTUYECKOM HaIIpaBJICHHOCTHU, YMCHH PYKOBOACTBOBATHCA UMU B HOSHaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ
n COHI/IaHBHOﬁ IMMPAKTUKE, TOTOBHOCTH K YYaCTUIO B HpaKTquCKOﬁ JCATCIIBHOCTH 9KOJIOTHYCCKOU
HaIIpaBJICHHOCTU;

8) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OO0IIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO HA JAMAJIOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATENBCKOM KYJBTYPbI KaK CPEICTBA B3aMMOJECHCTBHS MEXKIY
JIXOJIBMU U ITIO3HAHWS MUDA;

MOHUMaHUe CreUUKNA OMOJIOTUH KaK HAyKH, OCO3HAHUS €€ poiiu B ((OPMUPOBAHUH PAIIIOHATHHOTO
HAyYHOTO MBIIIICHHUS, CO3/JaHUU IEJIOCTHOTO MPEACTAaBICHUS 00 OKpPYXKarolleM MHpE KaK O eIUHCTBE
MPUPOJIBI, YEJIOBEKa W OOIIeCTBa, B TO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH MpoodiieM
COXPAaHEHUS PUPOJHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJIi COBPEMEHHOM NMBMIIM3ALMU: OOECIeYEeHUs HOBOTO
YPOBHSI Pa3BUTHS MEIULUHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pElIaTh PECYpCHBIE
npoOJeMbl Pa3BUTHS UEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 INIOOAIBHBIX SKOJIOTMYECKUX HpoOiIeM H
o0ecrniedeHus nepexoa K yCTOM4MBOMY pa3BUTHIO, PallMOHAILHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOMYYEHUN OMOJOTUYECKUX 3HAHUU B IENSIX MOBBIIMICHUS O0IIeH KyIbTYpHI,
€CTeCTBCHHO-HAYYHOH IPAMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKITMOHATHLHOW TPAMOTHOCTH O0YYaroIIHXCs,
dbopMupyeMoii pu N3ydeHUr OHOJIOTHH;



NMOHUMAHHUEC CYIIHOCTH MCTOJOB IMO3HAHUS, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTHU
HCIIOJIB30BAaTh IIOJIYHYaCcMbIC 3HAHUA [JIs1 aHald3a H OOBSICHECHHS  SIBJICHUH OKpyXaromero Mupa H
MPpOUCXOAAIINX B HEM H3M€H€HHI>1, YMCHHUC ACJIaTh 000CHOBaAHHBIC 3aKJIIOYCHHUS Ha OCHOBE HAay4YHBIX (I)aKTOB
U UMCHOIIMXCA JAaHHBIX C LCJIbIO ITOJYUCHUA TOCTOBECPHBIX BBIBOJOB;

CIIOCOOHOCTb CaMOCTOSITENILHO MCIIOJb30BaTh OHMOJOIHYSCKUE 3HAHMS IJI1 peHICHUSA HpO6J'IeM B
PCAIBbHBIX )KU3HCHHBIX CUTYyalUAX;

OCO3HAaHUE [ICHHOCTH HAy4yHOM JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOEKTHYIO U
HCCIIEA0BATENBCKYIO ACATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBUU C )KU3HEHHBIMHU ITOTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yU4eOHOTo npeameTa «bronorus» BKIIOYaoT: 3HaUUMble
111 POPMHUPOBAHUS MHUPOBO33PEHUS 00YIAIOIIMXCS MEXKIUCIUTTHHAPHBIE (MEXKIIPEIMETHBIC)
o0I1IeHayYHbIE TOHATHS, OTPAXKAIOIIUE LIEJTOCTHOCTh HAYYHON KapTUHBI MHpa U ClelU(PUKY METOJI0B
[IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPIHsl, ABJIEHUE, POLIECC, CUCTEMA,
Hay4HbIM (paKT, IPUHINII, THIIOTE3a, 3AKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIeJoBaHKe, HAaOII01eHuE,
M3MEpeHNne, SKCIIEPUMEHT U JIPYTHX ), YHUBEPCAIbHBIC YUeOHbIe NeicTBUs (TI03HABATEIbHBIC,
KOMMYHHUKaTHBHbIE, PETYJISTUBHbIE), 0OecrieunBaronme popmMupoBanue GyHKIMOHAIBHOW IPaMOTHOCTH U
COIMAIBHON KOMIIETEHIIMN 00Yy4aloIuXcsl, CIOCOOHOCTh 00YYaIOMINXCS UCTIOIb30BATh OCBOCHHBIE
MEXIUCLUIIMHAPHbIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE yUeOHbIe eHCTBUS B
ITI03HABATEJIBHOW U COL[MAIIBHOW ITPAKTHKE.

MeranpeameTHbie pe3yabTaThl OCBOEHHUS MPOTpaMMbl CpPEAHEro oOIero o0pa3oBaHUs JIOKHBI
OTpaXkaTh:

OBsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBble JJOruYecKue AeiicTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTM3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUHM 3HAHWHA MPHEMBI JIOTHYECKOTO MBIIUICHHS (aHalu3a, CHHTE3a,
CpaBHEHHMSI, KIaCCU(PUKAIMKH, O00O0OIIEHHS), PAaCKPhIBATh CMBICI OWOJIOTHYECKUX TMOHSATHH (BBIACIATH WX

XapPaKTCPHBIC ITPU3HAKHU, YCTAHABJIMBATL CBA3U C APYTUMHA HOHSITI/ISIMI/I);

OnpeaAcIsATL LU JACATCIbHOCTH, 3aJaBas MHapaMETpbl U KPUTCPUHU HX JOCTUKCHHUSA, COOTHOCHTH
PE3YIBTATHI ACATCIIBHOCTH C IMMOCTABJICHHBIMU LCIIAMU,

MCIIOJIb30BaTh OMOJIOTHYECKHUEe MOHIATHS sl 00bsICHEHNUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHMYCCKUEC PACCYXKICHHUA (I/IHHYKTI/IBHBIe, JACAYKTUBHBIC, 110 aHa.]'IOI‘I/II/I), BBISABJIIATH
3aKOHOMCPHOCTU U TPOTUBOPCUUSA B PACCMATPUBACMBIX SIBJICHUAX, (I)OpMy.]'II/IpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

IIPUMEHATHh CXEMHO-MOJEIIbHBIE CPEICTBA JUIS PECTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOLIECHUMN
B M3Y4aeMBIX OMOJOTMYECKHX 0OBEKTaX, a TaKXkKe MPOTUBOPEUMH Pa3HOTO POJa, BBISBICHHBIX B Pa3IHUHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pELICHUS MpoOJeMbl € YYETOM aHallu3a HMEIOIIMXCS MaTepUalbHBIX U
HEMaTepHUaIbHbIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHUBATH
PHUCKH TIOCTIEACTBUHN JACATEIHHOCTH,

KOOPJIMHUPOBATH U BBITOIHATH PAOOTYy B YCIOBUSAX PEATBHOTO, BAPTYATHbHOTO 1 KOMOMHHUPOBAHHOTO
B3aHUMOJICHCTBUS;

pa3BI/IBaTB eraTI/IBHOC MBIIIJICHHUC HpI/I peL[IeHI/II/I JKU3HCHHBIX HpOGJIeM.
2) 6a30BbIe HCCJIEN0BATEILCKHE el CTBHA:

BJIJICTh HABBIKAMHU y4E€OHO-HCCIIEOBATEIILCKON U TPOCKTHOM JEATEILHOCTH, HABBIKAMH Pa3pelICHUs
po0JieM, CITIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOHMCKY METO/OB PEIICHUS MPAKTUYCCKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB ITO3HAHMUSI,;

WCITOJIB30BATh PA3JIMYHBIC BUJIBI ACATEIHLHOCTH IO TTOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAIlNH,
npeoOpa30BaHMIO U MPUMEHEHHIO B yU€OHBIX CUTYAIIUSX, B TOM YHCIIC PH CO3/IaHUH YIECOHBIX U COLUATIbHBIX

IIPOEKTOB;

q)OpMHpOBaTI) HaquLIfI THUII MBIIIIJICHUA, BJIIAJACTh Hﬁy‘-IHOfI TGpMHHOJ’IOFHCﬁ, KIIFOYEBBIMU ITOHATUAMU
1 MCTOJaMHU,

CTaBUTh U Q)OpMYHI/IpOBaTL COOCTBEHHEBIE 3aJa4u B o6pa30BaTean01“4 JACATCIIBHOCTH M KU3HCHHBIX
CUTYyaluiIX;

BbIABJIATH IMMPUYUHHO-CJIICACTBCHHBIC CBA3HW W AKTYAJIM3UPOBATH 3a7ady, BBIABHUIATb T'UIIOTE3Y ee
peliCHus, HAXOAUTh apryMCHTEI JJIs1 JOKAa3aTCJIbCTBA CBOUX yTBep)KIleHHfI, 3a1aBaThb MapaMCTPbl U KPUTCPUU

PCUICHUA,

AHAJIM3UPOBATh IHOJYUYCHHBIC B XOJAC PCIICHUA 3aJla4u PE3YyJbTAaTbl, KPUTUYCCKHU OLCHHUBATHL HUX
AOCTOBEPHOCTD, IPOTHO3UPOBATHL UBMCHCHHE B HOBBIX YCJIOBHUSX,

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYIIECTBIISITh  IIENICHANIPABICHHBIM TMOWCK TMepeHoca CpeACTB U CHOCOOOB  JCHCTBHS B
PO eCCUOHABHYIO CPENY;

YMETb NIEPEHOCUTH 3HaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIZIBUI'aTb HOBBLIC WUJCH, NPCIJIaraTb OPUIMHAJIBHBIC NOAXOAbl M PCUICHHSA, CTABUTH HpO6JIeMLI )51
3aaa4u, JOMYCKArIHE aJIbTCPHATUBHBIC PCHICHUA.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HMCTOYHUKAX HMH(OpManuu (TeKCTe y4eOHOro mocoOus, Hay4HO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBApSX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHaIM3UpoOBaTh HHPOPMALMIO paA3IUYHBIX BUAOB U (QOpPM TNPEACTaBICHUS, KPUTHUYECKH
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(bopMyIHUpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IUYHBIC METO/BI IIPH TTOUCKE U OTOOpPE OMOTOTUUYECKON
nH(popManur, HeOOXOAUMOM JIJIsl BBIMIOTHEHUS YUeOHBIX 3a7a4;

HpI/IO6pCTaTB OIIBIT HUCITIOJIB30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHP'I,
COBCPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BaHUA Pa3JIMYHBIX ITIOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BBIOMPATh ONTHMANbHYIO (OpMY TMpeacTaBIeHUS OHMOIOTHYECKON HH(pOpMaIu
(cxemsl, TpaduKH, AHArpaMMBbI, TAOTUIIEI, PUCYHKH U IPYTOe);

UCIIOJIB30BaTh HAYYHBIN S3bIK B KaYECTBE CPEICTBA MpPH paboOTe ¢ OMOIOrHMYecKoi MHMOpMAIHEH:
MPUMEHSITh XUMUYECKUE, (U3MUYECKUE W MAaTeMaTHYEeCKHEe 3HAKH W CHUMBOJIBI, (OpMyIibl, abOpeBHaTypy,

HOMCHKIJIATypYy, UCII0JIb30BAaTh U Hp606paSOBBIBaTI> 3HAaKOBO-CHUMBOJIMYECKHUEC CPCACTBA HATTIAAHOCTH,

BJIaZICTb HABBIKaAMHU pacCIIO3HABaHUA W 3allUThbI I/IH(i)OpMaHI/II/I, PIH(bOpM&LIPIOHHOfI 0e30macHOCTH
JIMYHOCTH.

OBJiajileHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMU 1€ CTBHSIMM:

1) o6menne:

OCYIIECTBIIATh KOMMYHHKAIIMH BO BCEeX c(depax >KM3HH, aKTHMBHO y4acTBOBAaTH B JIHAIIONE HIIA
JIMCKYCCHU IO CYIIECTBY OOCY)KIacMOW TeMbl (yMEHHE 3a1aBaTh BONPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTCIIbHO BBIITOJIHCHU S Hpe[[ﬂaraeMOf/'I 3ala4i, YYUTbIBATb HHTCPCCbl U COTJIACOBAHHOCTD HO3I/IIII/Iﬁ

APYrux y4aCTHUKOB AHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

paciio3HaBaTb HCBep6aJIBHBI€ cpeacrBa O6H.I€HI/I$[, IIOHUMAaThb 3HAYCHHUC COIMAJIbHBIX 3HAKOB,
MMpeANOChUIOK BOSHUKHOBCHU A KOH(l)JII/IKTHBIX CHTyaHHﬁ, YMCTb CMATYaTh KOH(i)JII/IKTI)I 1 BCCTU IICPECTOBOPLI;

BIIAJIETh PA3TUYHBIMU CTIOCOOAMU OOIIIEHMS U B3aUMOICUCTBUS, TIOHUMATh HAMEPEHUS IPYTUX JIFOJIEH,
MPOSBIIATh YBAKHUTEIHLHOE OTHOILIEHHE K COOECeHUKY W B KOPPEKTHOW Qopme (HOopMylInpoBaTh CBOU
BO3PAKEHUS,

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMECTHAs eSITeJIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYAIbHON pabOThl MpU pEIICHUN
OMOJI0TMYecKOi MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHSI TPYIIIIOBBIX (POPM B3aMOAECHCTBUS

IIpY pelIeHnn yueOHOH 3a1auu;

BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOIIMX UHTEPECOB U BO3MOKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATh LIEJIU COBMECTHOHN ACATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUSA IO €&
JOCTUKEHHUIO: COCTABIISITh TUIaH AEMCTBUM, paclpeesTh POIU ¢ yYETOM MHEHHUI y4aCTHHUKOB, OOCYXAaTh

PE3YyIbTaThI COBMECTHOM pa60TBI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXIOIO YYaCTHMKA KOMaHJbl B OOWIMI pe3ynbTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAEH C MO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON
3HAYUMOCTH,

OCYHICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOABIIATH
TBOPYECTBO U B006pa)KCHI/IC, OBITh WHHUIIMATHUBHBIM.

OBnaneHne YHUBEPCAJIbHBIMHU PEryjJassTUBHBIMUA JeHCTBUSAMH:

1) camoopranu3anms:



UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS ISl BBIBJICHHS MPOOJIEM U UX PEUICHHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN LIEJIEBbIE U CMbICIIOBBIE YCTAHOBKH B CBOMX JCHCTBUIX
Y TIOCTYTIKAaX 10 OTHOLIEHUIO K KUBOU IIPUPOJE, CBOEMY 37J0POBBIO U 3[J0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEIHHOCTh, BBISBIATH MPOOJIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHEBIE 3a/1a4M B 00pa30BaTEIHHON ACSITEILHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIFHO COCTaBIIAITh IUIAH pELICHHS MpoOJIeMbl € Y4E€TOM MMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUII;

J1laBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKON APYIUIMH B Pa3HBIX 00IACTIX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLCHKY HOBBIM CUTYALUAM, BHOCUTH KOPPCKTUBLI B JCATCIbHOCTh, OLICHUBATH COOTBETCTBUC
PE3YyJIbTAaTOB LCIIAM;

BJIAJCTh HAaBbIKAMM I103HABATEIbHOW pPE(IEKCUM KaK OCO3HAHMs COBEpLIAEMBbIX ACUCTBUI U
MBICJIMTENIBHBIX MPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHUI, UCIOIB30BaTh MPUEMBI Pe(IEKCUM AT OLIEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHU)KECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE cedsl M APYTUX:

NpUHUMATh ce0sl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH;

pa3BuUBaThb CITOCOOHOCTH IMIOHUMATh MHP C MO3UIHUU APYTroro 4€JI0BCKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpaMMbl COO mno 61oaoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT
cnienupuyeckue A yaueOHoro npeamera «buosaorusy HaydHble 3HaHUS, YMEHHUS U CIIOCOObI ISHCTBHIH 110
OCBOCHMIO, UHTEPIPETALNN
U peo0pa30BaHUIO 3HAHUHM, BUJIBI AEATEIBHOCTH 1O MOJIYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUH B
Pa3IMYHbIX YUEeOHBIX CUTYAlMsIX, @ TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ Ouonorueii. B
porpamMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI 110 roJaM 00yUeHHs.



[IpenMeTHbIe pe3yabTaThl OCBOCHHUs ydeOHOro mnpeamera «buonorusi» ¢ 10 Kaacce nOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MeCTe M POJM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (HOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MHPOBO33PEHHS, O
BKJIaJIE POCCUUCKMX M 3apyOeXHBIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTUH, (DYHKIHMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHMsI )KU3HEHHBIX 33/1a4;

YMCHUC PACKPbIBATH COACPIKAHUC OHMOJIOTHYECKUX TCPMHHOB U MMOHSTHH: JKU3Hb, KJICTKA, OPraHu3M,
MeTabonu3M (0OOMEH BEIIECTB W TPEBPALICHHWE SHEPrHH), TOMEOocTa3 (CaMOpEeryssiius), ypOBHEBas
OpraHM3alMsl KHUBBIX CHCTEM, CaMOBOCHPOM3BEJCHUE (PENpPOIYKIHUS), HACIEACTBEHHOCTh, N3MEHYHBOCTH,
POCT U pa3BUTHE;

yYMEHHUE U3JaraTb OMOJIOTMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHAs, MyTallMOHHAs!, [ICHTpaJIbHAs
JIOTMa MOJICKYJIIpHO# Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yaenus (0 meHTpax
MHOT000pa3usi U MPOUCXOKICHUSI KYyIbTypHBIX pacteHuii H. V. BaBunoBa), ompenenste TpaHUIBI HX
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHEC BJIAACTb MCTOAAMHU HAYYHOT'O IIO3HAHUSA B OMOJIOTHU: Ha6J'II-OI[eHI/IC Hn OIIMCAaHHC JXKHUBBIX
CHUCTCM, IIPOLCCCOB U HBJIGHI/Iﬁ, opranuzanys U MpoOBCACHHUC OHOJIOTHYECKOrO OKCIICPUMCHTA, BBIJIBMIKCHUC
TUIIOTE3bI, BBIABJIICHUC 3aBUCUMOCTU MCKAY HCCICAYCMBIMH BCJINYHWHAMU, 00BsCHEHHE MOJIYYCHHBIX
PE3YIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX HOH?ITI/If/'I, TeOpI/Iﬁ U 3aKOHOB, YMCHHUC HACJIaTb BbBIBOJbI Ha
OCHOBAHMU MOJYYCHHBIX PE3YJIbTATOB,

YMEHHME BBIICNATh CYIIECTBEHHbIE [PU3HAKM BHUPYCOB, KIETOK MPOKAPUOT U 3SYKapuoT,
OJTHOKJICTOYHBIX M MHOTI'OKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BELIECTB U
MpEBpaIleHHs YHEPTUU B KIIETKE, (POTOCHHTE3A, TUIACTHYECKOTO M YHEPreTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHTO32a, MeH03a, OIUI0I0TBOPEHUS, PAa3MHOXKEHHUS, MHIUBU1YaJIbHOI'O Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

yMEHUE NPUMEHSATh OJIy4YEeHHbIE 3HAHUSA JUI 00bICHEHHS OMOJIOTHYECKUX MPOLIECCOB U SIBICHUH, IS
MPUHATHUSI TPAKTUUECKUX PEIIEHUH B MOBCEIHEBHOMN KHU3HU C ILIeJbl0 o0ecrieueHus: 0e30MacHOCTH CBOETrO
3JI0POBbSI M 3/I0POBbsI OKPY’KAIOIIMUX JOAEH, COOMIOEHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKPY)KAOLIEH
MIPUPOIHON cpefie, TOHMMaHUe HEOOXOAWMOCTH HCIIOJIb30BAHMS JIOCTUKEHUN COBPEMEHHOW OMOJIOTHHU U
OMOTEXHOJIOTUI AJIS PAllMOHAILHOTO PUPOAONOIb30BAHNUS;

YMCHHUEC pCeIIaTh J3JICMCHTAPHBIC T'CHCTHUYCCKUC 3aJa4d Ha MOHO- U Z[I/IFI/I6pI/II[HOG CKpCHIMBAaHHC,
CICIVICHHOC HAaACJICIOBAaHUEC, COCTABJIATHL CXCMbI MOHOFI/I6pI/I,Z[HOI‘O CKpeiuBaHuA Jis1 MPCACKA3AHUA
HaCJICOJOBaHUA ITPU3HAKOB Y OPraHM3MOB;

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U MpaKTHUecKHe paboThl, coOI0AaTh MpaBuia Hpu padbote c
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAaHUEM;

YMEHHUE KPUTHUYECKU OLEHUBATh U MHTEPIPETUPOBATh MHPOPMALIUIO OMOJIOTHYECKOTO COJepKAHNUS,
BKJIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HCTOYHHUKOB (CpEICTBAa MaccOBOM HMHQOpMalui,
HAYYHO-TIONYJISIPHBIE MaTepualibl), ATHUYECKHE AaCMEeKThl COBPEMEHHBIX MCCIEOBaHUN B OHOJIOIHH,
MeAUINHE, OMOTEXHOIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIICHHS, 0000Ias OHOJIOTUUYECKYIO
I/IH(bOpMaIII/IIO U3 HECKOJIBKUX MCTOYHHUKOB, FpaMOTHO HCIIOJb30BaAThH HOH?ITI/IfIHI)IfI annapaT 6I/IOJ'IOFI/II/I.

[IpenmeTHble pe3ynbTaThl OCBOE€HUA ydeOHoro mnpeamera «buomnorusi» ¢ 11 Kaacce nOMKHBI
OTpaxaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTe M POJIU OUOJIOTHH B CUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O



BKJIQJIE POCCHUHCKUX M 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (YHKIMOHATBHOM
IPaMOTHOCTH YeJIOBEKA [T PELICHHS KU3HEHHBIX 33/1a4;

YMEHHUE PacKpPBIBATh COJICPIKAHNE OMOJIOTUIECKUX TEPMUHOB M TIOHSITHIA: BUJI, TIOMYJISALNS, TeHODOH]I,
IBOJIIOIIHSI, IBIKYITUE CHIIBI ((haKTOPBI) IBOJIOLUHU, MIPUCIIOCOOICHHOCTh OPTaHU3MOB, BUA000pa3oBaHUE,
IKOJIOTUYECKUE (aKTOPBI, HSKOCHCTEMa, MPOAYICHTbI, KOHCYMEHTBI, PEAYICHTBI, IICH MUTAHU,
IKOJIOTHYECKas TupamMuia, OnoreoreHos, ouocdepa;

yMEHHUE Hu3JIaraTth Ouosiorudyeckue teopuu (dBosormonHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHUsl HBOJIIOLIMK), 3aKOHBl M 3aKOHOMEPHOCTH (3apojplieBoro cxoxacrtsa K. M. bapa, uepenoBanus
IJIaBHBIX HarpaBieHuid u myrtei spomonmu A. H. CeBeprioBa, yuenus o 6mocdepe B. U. Bepnaackoro),
ONPEIEIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCHHUC BJIAaJACTh MCTOJaMHW HAYYHOI'O IIO3HAHUA B OMOJIOTHH: Ha6JIIOI[eHI/IC N ONHMCAaHUC JKHBBIX
CUCTCM, IMPOLCCCOB U ﬂBJ'IeHHfI, opraHusanusda U IMpoOBCIACHHC OHOJIOrMYECKOI0O OKCIICPUMCHTA, BBIJIBMXKCHUC
TUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTU MCKAY HCCICAYCMBbIMHU BCJINMYHMHAMU, 00BsICHEHHE MMOJIYYCHHBIX
pPe3yjIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TCOpI/Iﬁ U 3aKOHOB, YMCHHUC [OCJIAThb BbIBOJAbI Ha
OCHOBAHUU MMOJTYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIJICIATh CYIIECTBEHHBIC TPU3HAKKA CTPOCHHUS OWOJIIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJSALUUN, NPOIYLEHTOB, KOHCYMEHTOB, DPEIYyLIEHTOB, OHOr€OI€HO30B U 3KOCHCTEM, OCOOEHHOCTH
IIPOLIECCOB: HACJIEICTBEHHON W3MEHYHUBOCTH, €CTECTBEHHOI'O orbopa, BUI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPTaHNU3MOB, JICHCTBHS SKOJIOTHIECKUX (PAKTOPOB Ha OPraHU3MBI, IIEPEHOCA BEIIECTB U
IIOTOKA DHEPTUH B SKOCUCTEMAX, AaHTPOIIOT€HHBIX N3MEHEHNI B 9KOCCTEMAaX CBOE MECTHOCTH, KPYrOBOpPOTa
BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

yYMEHHUE IPUMEHTH OJTYYEHHBIE 3HAHUS [T O0bSICHEHHSI OMOJIOTUYECKUX IMPOLIECCOB M SIBICHUH, JITS
INPUHATUS NPAKTUYECKUX PELICHUH B MOBCEAHEBHOM JKM3HHU € Liebi0 o0ecreyeHus 0e30IacHOCTH CBOEro
3JI0pOBbsI U 3/I0POBbsI OKPYKAIOIIUX JIOACH, COONIONEHUSI HOPM I'PaMOTHOIO IOBEJCHUS B OKPYXKAIOLIEH
NPUPOJHON cpejle, MOHUMaHHe HEOOXOIUMMOCTH MCIOIb30BAHUS TOCTHKEHUI COBPEMEHHOM OHOoiIorun JUist
PaIMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

YMCHHUEC pPEIIaTh 3JICMCHTAPHBLIC OMOJIOrTYECKHE 3aa4u, COCTaBJIATh CXEMbI IIECPEHOCA BCHICCTB U
OHEPIUU B SKOCHUCTCMAX (uerm HI/ITaHI/IH);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE U MPAKTHYECKUEe PabOThl, COONIOIATh MpaBUia Mpu paboTe C
y4eOHBIM U JJaOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHUYECKU OLEHUBATh U MHTEPIPETUPOBATh HHPOPMALIUIO OMOIOTHYECKOTO COAEPIKaHus,
BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX MCTOYHHUKOB (CpEICTBAa MacCOBOM HMH(OpMaIuu,
Hay4YHO-TIONYJISIpHBIE MaTepHalibl), pacCCMaTPUBATh TI100aIbHBIE HKOJIOTHUECKHE TPOOJIeMbl COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001Ias OHOJIOTHYECKYIO
UH(OPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN ammapaT OUOJIOTHH.



COJAEP)XAHUE OBYYEHMUSA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonornss kxak Hayka. CBs3p OMONOTMHM C OOIIECTBEHHBIMM, TEXHHYECKMMU U JAPYIrUMHU
€CTECTBEHHBIMH HayKamH, (puinocoduelt, 3STUKOM, FCTeTUKOW U mpaBoM. Ponb Ouosnoruu B hopMupoBaHUH

COBpEMEHHOM Hay4yHOU KapTuHBI Mupa. CucTeMa OMOJOTHYECKUX HaYK.

MeToapl TO3HAHUS >KUBOM NOpUpOIbl (HAONIOAEHHE, OHKCIEPUMEHT, OIHCAHHE, HW3MEpEeHue,
KJIacCU(UKAIKS, MOJICTUPOBAHKE, CTATHCTUUYECKAss 00pab0TKa TaHHBIX).

JdemoHcTpaumuu:
Hoptpetst: Y. dapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOauibl U CXEMBI: «MeToabl NO3HAHUS YKUBOU IMPHUPOAbI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTiaeckast padora Ne 1. «Mcmonp30BaHUE PAa3IMYHBIX METOJOB NMPHU U3YYCHUU OMOIIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3AIUA.

JKuBble cuctembl (OMOCHMCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIUYMe >KUBBIX CHCTEM OT
HEOPTaHUYECKON MPUPO/IBL.

CpoiicTBa OuocHucTeM U HMX pazHOoOOpaszue. YPOBHM OpraHU3alMM OMOCHCTEM: MOJIEKYJSPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISILIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTreO1IeHOTHYECKUI),
OouochepHbIil.

JleMoHCcTpanum:

Tabauie! U cxeMbl: «OCHOBHBIE TPU3HAKHU KU3HIY, «YPOBHHU OpraHU3alluU )KUBON TIPUPOJIBI».

O6opynosanue: Moaens Monekybl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKHUM COCTaB KIIETKH. XHUMHUYECKHE AJIEMEHTHI: MakKpO3JIEMCHTBI, MUKPO3JICMCHTHI. Boga u
MHHCPAJIbHBIC BEIICCTBA.

@OYHKIMY BOJbI U MUHEpPAIbHBIX BElleCcTB B KieTke. [logaep:xanue ocMoTudeckoro oanaHca.

benku. CoctaB u crTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnmble u
3aMEHHUMbIE AMUHOKHUCIIOTHl. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEJIKOBOH MOJIEKYJIbI
(mepBuuHas, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKHE CBOICTBa OEIKOB.
buonoruueckue GpyHKIMu OEIKOB.

®depmeHTHl — Onosiorndeckre katanmu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIN IEHTpP, CyOcTpaTHas
cnenuduanocTsb. Kodhepmentsl. Butamunsl. OTnuunst epMEeHTOB OT HEOPTaHUIECKUX KaTaln3aTOPOB.



YrieBoapl: MOHOCaXapuabl (TITI0K03a, pru0o3a U 1e30Kcupro03a), Tucaxapuabl (caxaposa, JIakTo3a) U
nosiMcaxapubl (Kpaxmain, TIIMKOTeH, [eJUTi0103a). buonornueckre GyHKIIUU YTIIEBOAOB.

Jlununaer:  Tpurnuuepuasl, ¢ochonununesl, crepounsl. ['uapodunbHO-TUAPOPOOHBIE CBOWCTBA.
buonorudeckue pynkiuu unuaoB. CpaBHEHHE YTIIEBOJOB, OCIIKOB U JIMIH/IOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneornipl — MOHOMEpBI HyKJIIEMHOBBIX KUCIOT. CTpoeHHE U
¢ynkuuu JJHK. Ctpoenne n pynxnun PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[Mutonmorus — Hayka o kierke. KiierouHas Teopusi — mpuMep B3aUMOJCHCTBUS UACH u (PaKTOB B
Hay4HOM I[TO3HAHUHU. MeTObl U3yUEHHUs KIETKU.

Knetka kak nenoctHas xuBas cuctema. OOIire npu3Haky KJIETOK: 3aMKHYTasl Hapy>kKHas MmeMmOpaHa,
mouekynbl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oenka.

Tunbl KIETOK: 3yKapuoTHYecKas U npokapruoruyeckas. OcOOEHHOCTH CTPOEHMSI IPOKAPUOTUYECKOM
kietku. Kierounas crenka Oaxtepuil. CTpoeHHE HYKapuOTHUECKON KieTKU. OCHOBHBIE OTIUYUS
PacTUTENIbHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEeHKa, IJIMKOKAIMUKC, UX (QYHKIUH.
[Tna3maTndeckass MeMOpaHa, e¢ cBoiicTBa W QyHkiuu. [{uTormnazma u e€ opranowmabl. OgHOMEMOpPaHHBIC
opraouas!l kierku: OlIC, anmapar ['ompmxu, au3ocoMsbl. [loayaBTOHOMHBIE OpPraHOUABI KIIETKH:
MUTOXOHAPHUH, TacTuibl. [Ipoucxoxaenne MUTOXOHIpUN W TuacTHA. Buasl minactua. HememOpanHbIe
OpPraHOU[IbI KJIETKH: PUOOCOMBI, KIIETOUHBIN LIEHTp, HEHTPHOIH, PECHUUKH, )KIYTUKU. DYHKIIMKU OPraHOUI0B
KJIETKH. Brirouenus.

SAnpo — perynaTopHsli HeHTp KieTku. CTpoeHue sjipa: siiepHas 000J104Ka, KapuoIia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCcOpPT BENIECTB B KIIETKE.
JdemoHcTpaumuu:

[optpersr: A. Jlesenryk, P.I'yk, T.IlIBanu, M. lIneitnen, P. Bupxos, k. Yorcon, ®.Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

/Iuarpammbl: «Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B HEXHUBOW mpupone», «Pacmpenenenue
XUMHUYECKUX HJIEMEHTOB B KMBOU MPUPOIEY.

Tabmuiel u cxeMmsbl: «I[leproandeckast Tabnuila XUMHUYECKUX DJIEMEHTOB», «CTpPOEHUE MOJEKYIIbI
BOJbl», «buocunTe3 Oenkay, «CTpoeHHe MoJeKyhabl Oenka», «Ctpoenue (epmenrta», «HykienHoBBIC
kucinotel. JIHK», «Ctpoenune monekynbsl AT®», «CtpoeHue >yKapUOTHYECKOH KIETKW», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpO€HUE PpACTUTENBHOM KIETKH», «CTpOoeHUE NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue ssipa KIeTKW», «YTIeBoaAb», «JIunuasn.

OO06opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYJIOBaHME Ui MPOBEICHUS HAOMIOIEHUN, H3MEPEeHUH,
AKCIIEPUMEHTOB, MUKPOIIPETapaThl PACTUTENBHBIX, )KUBOTHBIX U OAKTEPUATHHBIX KIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaaUTUYECKOH aKTHUBHOCTH (DEpPMEHTOB (Ha IMpHMepe
aMMJIa3bl WIIM KaTasasbl)».

JlaGopatopuast pabora Ne 2. «M3ydyeHue cTpoeHUs KJIETOK PACTCHH, )KUBOTHBIX U OaKTEepUil MO
MHUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenapaTax u UX OMHCaHUE».



Tema 4. /KuzHeneaTeJbHOCTH KJIETKH.

OOMeH BeIecTB, WJIM MeTa0oNIM3M. ACCHUMHIALNMS (IUIACTUYSCKUA OOMEH) W JAMCCUMUIISIUS
(oHEepreTUyecKkuii OOMEH) — JBE CTOPOHBI €IMHOIrO Ipolecca Meraboin3ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tunbl oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib ¢pepMeHTOB B 0OMEHE BEIIECTB U
MIPEBpAILEHUH YHEPTUU B KIETKE.

®otocunTe3. CeroBast u TeMHOBas (a3l porocunresa. Peakimu porocuntesa. IPPEeKTHBHOCTD
¢dorocunTesa. 3HaueHne (HOTOCHHTE3A Ul KM3HM Ha 3emie. Bimsnue ycrnoBuil cpeapl Ha OTOCHHTE3 U
CTIOCOOBI TIOBBIIEHHS €TI0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMocHHTe3. XeMOCUHTE3UPYIOIIME OaKTepuH. 3HAUEHUE XEMOCUHTE3a [ )KU3HU Ha 3eMJle.

Ouepreruyeckuii 0OMeH B KieTke. Paciierienue BeniecTs, BbIJICICHIE U aKKyMYJIMPOBAaHUE SHEPTHU
B KJIETKE. DTarlbl YHEpreTuyeckoro oomena. I'mukonus. bpoxenue u ero Buabl. KuciopoaHoe okucieHue,
WM KJIeTouHoe Jpixanue. OkucnutenbHoe Gpochopunupoanne. IHHeKTUBHOCTH YHEPIEeTUUECKOTO OOMEHA.

Peakiun matpuunoro cunresza. 'enernueckas mHpopmanus u JIHK. Peanmzanus renermyeckoi
nHpopmManuy B KiIeTke. ['eHeTrmueckuii ko U ero cpoiictBa. Tpanckpunmms — matpudnbiii cuate3 PHK.
Tpancnsauuss — OuocuHTe3 Oenka. Drtambl TpaHcnsauu. KomupoBanue amMuHOKHCIOT. Ponmb pubGocom B
OuocuHrese Oeka.

Hexnerounsie ¢opmbl ku3Hu — BuUpYCHL. HMcropusi oTkpbitus BupycoB (/. . ViBaHOBCKMIA).
OcoOEeHHOCTH CTPOCHHUS U KM3HEHHOTO LUKJa BHpYycoB. bakrepuodaru. bonesnn pacreHuii, )KUBOTHBIX H
YeloBeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmynoaedunura yenoseka (BUY) — Bo3Oyaurens CIIM/la.
OOparHasi TpaHCKpUIIHMS, peBepra3a u HHTerpasa. IIpodwmiaktuka pacnpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHUH.

JleMoHCcTpanum:

[optpetst: H. K. Konsnos, . . UBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tumbl nuTaHusy, «Metadbonusm», « MUTOXOHIPHSY, « JHEPTeTUYECKUI 0OMEHY,
«Xnopomnacty, «Dotocuntes», «Ctpoenune JIHK», «Ctpoenmne u ¢(yHKUMOHMpOBaHHE TreHay, «CHHTE3

oenka», «l'enernueckuil xon», «Bupycw», «bakrepuodaru», «CTpoeHue W KU3HEHHBIM IMKJI BUpYyca
CIINda, 6axtepuodaray, «Permnukanus JJHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Yasoenne JAHK u Tpanckpunuus», «buocuHTe3 Oenkay,
«Ctpoenue KieTkn», Moaensb cTpykTypsl JJTHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii iy, Uiy KU3HEHHbIA UK ki1eTku. MaTepdasa n muto3s. Ilponeccsl, mporekaroiiye B
untepdaze. Permkanus — peakuust MatpuyHoro cunte3a JJHK. Ctpoenne xpomocom. XpomMocomMHBIi HAboOp
— KapuoTun. JIUNnaouHbIN U TaluIONIHBIA XpOMOCOMHBIE HaOOpbl. XpoMaTH bl LluTonornyeckue 0CHOBBI
Pa3MHOXKEHHUS U UHAUBHUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune kinetku — muto3. Ctaguu Mutosa. [Ipoueccsl, MpOUCXOASIINE Ha Pa3HbIX CTAAUAX MUTO3A.
buonornueckuii cMBICII MUTO34.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.



@DopMbI pa3MHOKEHHS OPraHU3MOB: OecIiooe U 1MoyioBoe. Buabl 6ecrnosoro pa3sMHOKEHHS: JeJICHUE
Ha/BOE, IIOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETE€TATHUBHOE pa3MHOXKECHHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €TI0 3HAUEHUE JIJIS CEJIEKIIUH.

ITonoBoe Pa3MHOKCHHUE, €TI0 OTJINYUA OT 0ecI1010r0.

Meiios. Craguu meito3a. IIpoueccel, mpoucxoasiue Ha craauax meiosa. [loBegenune xpomocom B
Mmeiosze. Kpoccunrosep. buonornueckuii CMbICII U 3HAYEHHUE MEN03A.

["amerorenes — mpoiiecc 00pa30BaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIC jKeJIe3bl: CEMECHHUKH
u sauyHuku. OOpazoBaHuMEe W pPa3BUTHE TOJOBBIX KJIETOK — TrameT (CrepMaTro3oui, sMIeKieTka) —
ciepmaroreHe3 U oBorene3. OCOOCHHOCTH CTPOCHHUSI SHIEKIETOK M CrepMaTo3ouaoB. OIio0TBOpEHHE.
[TapTenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOreHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHEe3). OTarbl
SMOpPUOHAILHOTO PAa3BUTHSL Yy I[IO3BOHOYHBIX JKUBOTHBIX: JPOOJICHWE, TacTPYJSAIuUsi, OpPraHOTeHE3.
[ToctamOproHanbHOE pa3BuTHE. THITBI MOCTAIMOPHOHAILHOTO Pa3BUTHS: MPSMOE, HENPSIMOe (JINYMHOYHOER).
Brnusitaue cpespl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKACHHBIE YPOICTBA.

POCT nu pa3BI/ITI/I€ paCTeHHfI. OHTOFGHGS IIBCTKOBOT'O paCTeHI/IHI CTpOCHI/IC CEMCHU, CTaIuHn pa3131/1T1/1;1.
JdeMoHcTpanum:

Tabmuiel U cxembl: «DOPMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOHHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «Jlenenue kieTku dakrepuin», «CTpoeHue MmoiaoBbIX
KJIeTOK», «CtpoeHue xpomocoMmbly», «Knetounbri mukimy, «Pemmmkamus HHK», «Mwuto3», «Meito3y,
«[Ipsimoe u HempsiMoe pa3BuTHE», «['aMETOreHe3 y MIIEKOIUTAIOUIMX U 4esloBeKa», «OCHOBHBIE CTaguu
OHTOI'EHE3a».

OO0GopynoBaHue: MUKPOCKOII, MUKporpenapatsl «CriepMaTo30u bl MIEKOIUTAIOIIETO», «SIHIeKIeTKa
MIIeKomHTaero», «Kapuokunes B KiIeTkax KOpelIka JyKay, MarHUTHasi MOJeNb-anmiukanus «Jlenenue
kietkuy, moaens JIHK, monens metadasHoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnast pa6ota Ne 3. «Habmroienne MuTo3a B KJIE€TKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIperapaTax.

JlabopaTtopHnast padota Ne 4. «3y4ueHue cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.
Tema 6. HacsiecTBEHHOCTh U H3MEHYHBOCTH OPTaHU3MOB.

[Ipenver u 3amaun reHeTuku. Mcrtopus pa3Butusi reHeTukd. Ponb nurtonorud u SMOpUONIOTHH B
CTaHOBJICHUH T'eHEeTUKU. Bkia poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE T€HETUKU. MeTO bl TeHETUKU
(ruOpUIOIOTHYECKUH, ITMTOT€HETUYECKHH, MOJEKYIIpHO-TeHeTHYeckuii). OCHOBHBIE TEHETHUYECKHUE
noHATHA. [ eHeTYecKass CMUMBOJIMKA, UCIIONIb3YyEMasl B CXEMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIeJIOBAaHUs TPU3HAKOB, ycTaHOBJIeHHBIE [. Mennmenem. MoHoruOpumaHOoe
CKpelllMBaHue. 3aKOH eQMHO00paszus THOPUIOB IMepBOro mokoneHus. [IpaBmiio goMUHUpPOBaHUS. 3aKOH
pacCciiCIyICHUA ITPU3HAKOB. I'mmore3a uncrorsl ramert. IlomHOE 1 HeTTOTHOE JOMUHHPOBAHHUC.

JurnbpumHnoe ckpemmuBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBAHUS MPHU3HAKOB. lluToreHernyeckue
OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHUSI. AHATH3UpYIOIIee CKpenBanue. Vcrnonp30Banne aHaTu3uPYIOLIETO
CKpEITUBAHUS JIJISl OTPEICIICHIS TEHOTUIIA OCOOH.



CueruieHHoOe HacjenoBaHue npu3HakoB. Pabora T. Moprana no CrernjieHHOMY HacJeI0OBaHUIO T€HOB.
Hapynienue cuenenns reHoB B pe3yJIbTaTe KPOCCHHIOBEpa.

XpOMOCOMHaH TCOPHA HACICACTBCHHOCTHU. I'enernyeckne KapThl.

I'enetnka toa. XpOMOCOMHoe OImpeCACIICHNUEC II0JIA. AYTOCOMI)I U II0JIOBBIE XPOMOCOMBI.
I'omorameTHBIE 1 rereporaMeTHbIC OPraHu3MBbl. HaCJ'ICIIOBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C IIOJIOM.

M3meHunBOCTb. BHIbl M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HACIEACTBEHHas. Posib cpenbl B
HEHACJICICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA MOIU(UKAMOHHOW M3MEHUYMBOCTH. BapuannoHHBIH
psin U BapualMoHHas Kpusas. Hopma peakuuu npusHaka. KonnuecTBEHHbIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBenHasi, Wiu TeHOTHNINYECKAsA, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUMBOCTh. Meio3 u
II0JIOBOH ITPOIECC — OCHOBA KOMOMHATUBHON U3MEHYMBOCTH. MyTalnoHHas u3MeHuuBocTh. Knaccupukarus
MYyTaIlii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4MHBI MyTaluil. MyrareHHble (GakToOpbl. 3aKOH
TOMOJIOTMYECKUX PsAJIOB B HacjaeACcTBeHHOM n3menunsocty H. M. BaBunosa.

BHe;mepHa;[ HaCJICACTBCHHOCTb U U3BMCHYHMBOCTD.

I'eneTnka gyegoBeka. KapI/IOTI/IH yejoBeka. OCHOBHbBIE METOAbI TCHECTHUKHU YCIIOBCKA. FCHG&JIOI‘I/IHGCKI/Iﬁ,
OJM3HEIOBbIM, LUTOICHETUYECKUH, OHOXMMHUUYECKUH, MOJeKynspHO-reHeTuueckuil. CoBpeMeHHOe
OIlpe/ieJIeHUEe NeHOTHUIIA: NIOJHOTEHOMHOE CEKBEHUPOBAaHUE, '€HOTUIIMPOBAHUE, B TOM YUCIE C MOMOUIBIO
[1I1P-ananu3a. HacnencTBeHHble 3a00J1€BaHUs YEIOBEKAa: I€HHbIE OOJIE€3HH, OOJIE3HM € HACIEICTBEHHOM
IIPEAPacoI0KEHHOCThIO, XPOMOCOMHBIE Ooine3HH. CoMaTHuecKue U reHepaTuBHbIe MyTaluu. CTBOJIOBBIE
KJIeTku. [IpuHImnel 370poBOro o0pasa KU3HU, JUATHOCTHKHU, NPOPHUIAKTUKU U JICUEHUS T€HETHYECKHUX
Oomne3Hell.  MeIMKO-TEHETHYECKOE  KOHCYJIbTUPOBAaHME. 3HAYCHHWE  MEIUIMHCKOW  TEHETHKH B
IPEJOTBPALLICHUN U JICYEHUN FeHETHYECKUX 3a00JIeBaHU YETIOBEKa.

JleMoHCcTpanum:

[optpertsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-Pecorckmii, H.
. BaBuiios.

Tabnuubl U cxeMbl: «MOHOTHOPHUIHOE CKpEIIMBAaHUE M €ro IUTOTEeHETHYeCcKas OCHOBa», «3aKOH
pacIlenyIeHHs ¥ €ro [IUTOreHeTHYecKasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUrndpuiHoe CKpeluBaHmuey,
«{uTonornueckue OCHOBBI JUTMOPUAHOTO CKpELBaHUA», «Meio3y, «B3aumoeiicTBue ajljienbHbIX TEHOBY,
«['enernueckne KapThl pacTeHHM, >XMBOTHBIX M UeJoOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH
HacJle/I0BaHMsl, CLEIJICHHOTO C MojioM», «KapuoTumel 4enoBeka W >KMBOTHBIX», «BHIbI H3MEHUMBOCTHY,
«MopaudukanmonHas H3MEHUUBOCTHY, «HacnmenoBanue pesyc-pakropa», «['eHeTMka TpyHI KpOBU»,
«MyTanoHHast U3MEHYHBOCTbY.

O6opynoBaHue: MOAETU-ANTUINKAIIUN «MonorubpuaHoe CKpEIlMBaHUEY, «Hemonnoe
JOMUHUpPOBaHUEY, «JluruOpuaHoe ckpemuBanuey, «Ilepekpéct XpomMocom», MUKPOCKOT U MUKpOTpenapar
«dpo3odunay (Hopma, MmyTaruu (GOpMbI KPBIITLEB U OKPACKH TeJa), repdapuii «I"0pox mOCEBHOM.

JlaGopaTropHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnass pabora NeS. «M3ydeHwe pe3yabTaTOB MOHOTHOPHUIHOTO U JIUTHOPHIHOTO
CKpEeIIMBaHUs y Ip030(UIIbl HA TOTOBBIX MUKPOTIpEnapaTax.

JlaGopatopHass pabota Ne6. «M3yueHne MOIUPHUKAIMOHHON H3MEHYHMBOCTH, IOCTPOEHUE
BapHUALMOHHOTO Psi/ia M BAPHALIMOHHON KPUBOID».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(}uisl Ha TOTOBBIX MUKPOIpEnapaTaxy.



[TpakTuaeckast padbota Ne 2. «CocTaBieHHE U aHATTU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIus KaK HayKa U Mpoiiecc. 3apoxKIeHue celieKuu u joMectukanus. Yuenue H. . Basuiosa o
[EHTpaxX MPOMCXOXKAECHUS U MHOrooOpas3wsi KylbTypHBIX pacTeHHi. LIeHTpbl mpoucXoxkIeHus] JOMAIIHUX
KHUBOTHBIX. COpT, TOpPO/Ia, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIUU. MaccoBbIi U MHIAMBUAYAIbHBIA OTOOPHI B CEJIEKLIUN PACTEHUH U
KHUBOTHBIX. OILIEHKa OJKCTephepa. bBIM3KOPOACTBEHHOE CKpeIlMBaHUE — HHOpUAMHT. Yucras JIHHUSA.
CkpemuBanue 4ucThIX JuHuUi. [ereposuc, uam rubpunHas cuina. HepoacTBeHHOe CKpelIMBaHHE —
ayropuaunr. OtnanéHHas TuOpuam3anmms u € ycrnexu. VICKyCCTBEHHBIM MyTareHe3 MW IOJIyuyeHHe
MOJIAIIIIONJOB. JIOCTHKEHUS CEIEKIUU PACTCHUM, dKUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciab NPOU3BOACTBA. | 'eHHast MH)KEHEpHsl. DTarlbl CO3JaHuUs] PEKOMOMHAHTHOM
JAHK wu TtpaHcrennsix opranu3moB. KiierouHas unxeHepusa. Knetounsle KylbTypbl. MHUKPOKIOHAIBHOE
pa3MHO)KeHUe pacTeHuid. KiloHupoBaHHE BBICOKONPOAYKTHBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.
Dkonorndeckue u srudeckue npodneMsr. 'MO — reHeTrnuecki MOAU(UITUPOBAHHBIE OPTaHNU3MBI.

JleMOoHCTpalUn:

Hoprpetsl: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuiel U cxeMsbl: kKapTta «L[eHTpHl MPOUCXOXKACHUS U MHOro00Opaszusi KyJIbTYPHBIX PACTCHHII»,
«[Topoap! TOMANTHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX pacTeHHI», «OTnanéHaas rudpuausanusy», «PadoTs
akagemuka M. @. MBanoBay, «llomummonaus», «OO0beKThl OHOTEXHONOTHH», «KJIETOYHBIC KYJIBTYpHI U
KJIIOHUpOBaHue», «KOHCTpyHpoBaHUE U IEPEHOC FEHOB, XPOMOCOM).

OO6opynoBaHue: MyJSDKU TIJIOJIOB M KOPHEIUIOA0B AUKUX (OPM U KYJIBTYPHBIX COPTOB PACTCHHIA,
repOapuit «CenbCKOX035UCTBEHHBIC PACTCHUSY.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Oxkckypeusi «OCHOBHBIE METO/IbI U IOCTHKEHUS CEJIEKLIMY PAaCTEHUH U )KMBOTHBIX (HA CEJIEKLIIMOHHYIO
CTaHIIMIO, MJIEMEHHYI0 (pepMy, COPTOMCHBITATENbHBIM Y4acTOK, B TEIJIMYHOE XO3SICTBO, J1abOpaTOpHIO
arpoOyHHBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoJTIOLIHMOHHAA OUOJIOTHS.

HpCI[HOCLIJ'IKI/I BO3HHUKHOBEHHUS HBOJIOIHOHHOM TCOpHU. 3BOJ’IIOI_II/IOHH8.H TCOpHUA U e€ MecTo B
ouonoruu. Bnusinue ABOIIOLMOHHOM TCOpHUU HA PA3BUTUC OHOJIOTUHU U APYrux HayK.

CBuzerenscrBa dBomtonuu. [lageoHToOrMYECKHE: TOCIEN0BATENBHOCTh TOSIBIEHHUS BHJOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, IepexoiHble (hopMbl. bruoreorpaduyeckue: cxoncTBo U panuuue payH u
(b10p MaTEpUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOACTBA U Pa3 IS SMOPHOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
QHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJOTUYHBIC, PYIAUMEHTApPHBIC OPTaHbl, aTaBU3Mbl. MOJIEKYyIsSIpHO-
OMOXMMHYECKHE: CXOACTBO MEXaHHW3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METaOOIMUYECKUX IMyTeH y BCex
OpPraHHU3MOB.



OpomonmonHas reopus Y. lapsuHa. [Ipennocsuiku BO3HUKHOBEHUS apBUHU3MA. [IBHKYIIME CHUIIBI
HBOJIFOLIMM BUI0B 110 JlapBUHY (M30BITOYHOE pa3MHOKEHHE IPU OTPAHUYEHHOCTH PECYPCOB, HEOTIPEIEIEHHAs
M3MEHYMBOCTb, 060pb0a 3a CyliecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0CHOBHbIE TTOJIOKEHUSI.
MuxkposBostonus. [Tonmynsius kak eiMHUIA BUAAQ U SBOTIOLUH.

JBuxyniue cuiibl ((pakTophl) SBOITIOIUHN BUOB B IIpHpoae. MyTallMOHHBIN Mpoliecc U KOMOMHATHUBHAS
M3MEHYMBOCTD. [lomysioHHbIe BOJTHBI U Apeiid reHoB. M30samus 1 MUrpanusl.

EcrecTBenHblit 0TOOp — HanpaBistromuil paktop 3BoIroIHH. OpPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcroco0ICHHOCT, OPTaHW3MOB KakK pe3yabTaT 3BOJIONUHU. [IpuMepbl MpUCIIOCOOJICHUN Yy
opranu3MoB. ApoMop(]O3bl U HAN0ATANITAIIUH.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHOBHBIC (OPMBI BHI0O00pa30BaHMs: reorpaduyeckoe,
9KOJIOTHYECKOE.

MakposBostrorus. @opmbl FBOTIONKH: BHHICTHIESCKAs, TUBEPIeHTHAS, KOHBEPIeHTHAs, apayliebHasl.
HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHue OT HeCHEUUATM3UPOBAHHBIX MpeaKoB. I[Iporpeccupyromas cnenuain3anms.
AnanTtuBHas paguanus.

JdemoHcTpaumnu:

Hoptpersr: K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. ['exkenn,
®. Mromiep, A. H. Cesepiios.

Tabaunel u cxembl: «Pa3BUTHE OpraHM4eckoro Mupa Ha 3emiie», «3apoJbllid MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbl O0pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIH 0TOODPY,
«MHoroo0pasue copToB pacTeHMil», «MHOroodpasue nopoj XKUBOTHbIX», «llomymsiuuny, «MyTanuoHHas
U3MEHYMBOCTB», «Apomopdosb», «Manoamantammm», «OOmas naerenepauus», «/IBwKymue CHIIbI
sBosmonMmny», «Kapra-cxema Mapumpyra nyremectsust Y. lapsuna», «bopbba 3a cyliecTBOBaHHEY,
«ITpucnocobnenHocts  opraHu3moB»,  «['eorpadpuueckoe  BHUIOOOpa3oBaHUE»,  «DKOJIOTHYECKOE
BUJI000pa30BaHUEY.

OO6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKPAcKH, HabOp IJIOJIOB U CEMsH,
kosekiust «IIpuMepbl 3alUTHBIX MPUCIOCOOJIEHUH Yy KHUBOTHBIX», MOJeNnb «OCHOBHbIE HAIPaBICHUS
IBOJIIOLUM», 00BEMHAA MOJ1eNIb «CTPOEHUE FOJOBHOTO MO3Ta O3BOHOYHBIX .

buoreorpaduueckas xkapra mupa, KoUK «DOPMBI COXPAHHOCTH HCKOMAEMBIX XKHUBOTHBIX M
pacteHuil», Mozaenb anmukanusa «Ilepekpéct xpoMocom», BIIaXKHbIE Ipenaparhl «Pa3BuTHe HaCEKOMOTroy,
«Pa3Butne nArymku», Mukpornpenapar «/posoduna» (Hopma, Myrauuu GOpMbI KPbUIbEB U OKPACKH TEJNA).

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopHast pabora Ne 2. «OmnucaHue NPUCIIOCOOIEHHOCTH OpraHM3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.



JonayuyHble mpe/CcTaBICHUS O 3apOXKIACHUU *KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHUS JKU3HU Ha
3emite: abroreHes v MaHCTIEPMHUS. XUMUYECKast DBOJIIOIHS. AOMOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3
HEOPraHUYeCKHX. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XHUMHUYECKOM »5BooIMU. HauanbHble 3Tarbl
ounonornueckoii aBosroruu. I unoresa PHK-mMupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE
npoTokIeTKH. [lepBrie KiIeTKH U uX 3BOMIONKA. DOPMUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3nu Ha 3emiie mo 3pam u nepuoaam. Karapxei. Apxeiickas U mpoTepo30McKasi 3phbI.
[Taneo3oiickass 3pa u €€ Tepuombl: KEMOPHIHCKUN, OPIAOBUKCKHH, CHUIYPUHUCKHUH, JECBOHCKHMA,
KaMEHHOYT OJIBHBIN, IEPMCKHU.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.
Kaiino3zoiickas apa 1 €€ nepuo/ibl: ajeoreHOBbIM, HEOT€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepHUCTUKA KJIMMAaTa U Fe€0JI0rM4eCKUX MpoueccoB. OCHOBHBIE 3Tallbl HBOJIIOLIMUA PACTUTEIIEHOTO
U JKUBOTHOTO Mupa. ApoMop(}o3bl y pacTeHH M >KUBOTHBIX. [losiBlIeHUE, paciBET W BBIMUPAHUE TPYII
JKUBBIX OPTaHU3MOB.

Cucrema OpraHHu4YCCKOIo MHpa KaK OTPaXCHHUC SBOJIIOLIMHU. OCHOBHBIE CHUCTEMaTHYECKHUE T'pyHIIbL
OpraHu3MoOB.

3BOJ’IIOI_II/I$I YCJIOBCKA. AHTpOHOHOFI/IH KaK HayKa. PaszButue Hpe,I[CTaBHeHI/Iﬁ O IIPOUCXOKIACHHUH
YyeJloBeKa. MeTobl HU3Yy4YCHUS AHTPOIIOIrCHE3A. CXOIICTBa u pasjiymuusa YCJIOBCKAa U JKHMBOTHBLIX.
CucremMaTHYECKOE I0JI0KEHHE YSJIOBEKA.

JBuxymue cunbl (dhakTopbl) aHTpororeHeza. HaciencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAUl TPYAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJUU M BETBU 3BOJIOLMU 4YEJIOBEKAa: aBCTpaloNUTeKkH, Yenosek ymensid, Yenosek
npsaMoxo i, Yenosek HeanaepTanbckuil, Yemosek pasyMHbli. Haxoqku HCKOMMaeMbIX OCTaTKOB, BpEMs
CYIIECTBOBAaHHUS, 00JIACTHh PaclpoCTpaHEHHsI, 00BEM TOJIOBHOIO MO3ra, 00pa3 >KU3HHU, OPYAHUs.

Yenoseueckue pacbl. OCHOBHbIE OOINBIINE pachkl: €BpONeouaHas (eBpasuiickasi), Herpo-
aBcTpajouHas (3KBaTopuaibHas), MOHTOJIOMAHAS (a3UMaTCKO-aMepuKaHcKas). YepThl mprcroco0IeHHOCTH
MIpeJICTaBUTENEH UeIOBEUECKUX pac K YCIOBUSM cyliecTBoBaHus. EAMHCTBO uenoBedeckux pac. Kpurtuka
pacuszMa.

JdemoHcTpaumuu:
Hoptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabauubl U cxembl: «Bo3aukHoBenne CoXHEYHOM CUCTEMBI», «Pa3Butue OpTraHHU4YCCKOIro MHUpay,
«PacturenpHas KIICTKa», «KuBoTHas KJICTKa», «HpOKapI/IOTI/I'-IeCKaSI KIJICTKa», <<COBpeMeHHaSI cucrema
OpraHnu4ceCcKoro mwupar, ((CpaBHeHI/IC AHATOMHUYCCKHUX YCPT CTPOCHUS HYCIOBCKA U ‘ICHOBCKOOGPEBHBIX
O6€3I>$IH>>, «OcHOBHBIE MeCTa TIAJICOHTOJIOTHYSCKUX HaXOJI0K MMPEAKOB COBPEMCHHOT'O YCJIOBEKA»,
«I[peBHefIH.IHe JTOOK, «I[pCBHI/Ie JJIOON, «HepBBIe COBPCMCHHBIC JIFOAN Y, «YenoBedeckue pacbD».

Ob6opynoBanue: Myspku  «lIporcxoxaenue denoBeka» (OIOCTBI aBCTpaONMUTEKA, MUTEKAHTPOIIA,
HeaHJiepTanblia, KpOMaHbOHIIA), CIENKHU MM M300pa)KeHUs KaMEHHBIX OPYAMN MEPBOOBITHOIO YEJIOBEKa
(xamMHH-YoMIepsl, pyouia, ckpeOia), reoXpoHoyorndyeckas Tabnuua, Koekuus «DopMbl COXpaHHOCTH
HCKOTIa€MBIX KUBOTHBIX U PACTECHHI».

JlabopaTopHble U NpaKkTHYecKue padoThl:



[Tpaktuyeckas pabora Ne . «/3yueHHe MCKONAEMBIX OCTATKOB pACTEHUHl M IKUBOTHBIX B
KOJUIEKLIAAX».

Okckypeus  «DBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH —HIIH
KpaeBeaueCcKUil My3eil).

Tema 3. OpranusMsbl U OKpYyKaloLas cpeaa.

DKonorus Kak HayKa. 3&,[[3‘11/1 U pa3aciibl 3KOJOI'Mu. MGTO,HBI OKOJOTHYCCKUX HCCHCHOBaHHﬁ.
DKOJIOTUYECKOE MHPOBO33PCHUC COBPCMCHHOTI'O YCJIOBCKA.

Cpellbl obuTaHus OpTraHu3MOB: BOJJHAsA, HA3CMHO-BO3AyIIIHAA, [IOYBCHHAs, BHYTPUOPraHU3MCHHAs.

Dxkonorudeckue Gakropsl. Kitaccupukamnms 3koIorunaeckux (pakTopoB: aOMOTHIECKHE, OMOTUYECKUE
Y aHTPOTIOTeHHBIE. J[eficTBUE 3KOIOTHYeCKUX (DAKTOPOB HA OPTAHU3MBL.

AlGuotnueckue (akTOphl: CBET, TemIeparypa, BIAXHOCTh. Dotomepuoamsm. IIpucmocobieHwms
OpPraHM3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckue puTMel.

buotnueckue ¢dakroppl. Buubl OMOTHYECKHMX B3aMMOJICHCTBHI: KOHKYPEHLHUS, XHUITHHYECTBO,
cumbuo3 u ero ¢opmel. IlapasuTusm, koomepanusi, MyTyajlu3M, KOMMEHCAJIW3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HAYCHHE OHMOTHMYECKUX  B3aUMOJCHCTBUM IS
CYILIECTBOBAHUS OPTaHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU Monyasiuuud. OCHOBHBIE IMOKA3aTEIN IMOMYJSIUN: YUCIEHHOCTD,
IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, MPHUPOCT, MUrpanus. J[MHaMuKa 4MCIEHHOCTU MONYJISLUUU U €€
perynsnus.

JdeMoHcTpanum:

IMoptpertsl: A. I'ymOonpar, K. @. Pynse, O. I'ekkens.

Tabmuupl  u  cxemsl: kapta «[lpupogubie 30HBI 3emmmn», «Cpeasl OOUTaHUST OPTAaHU3MOBY,

«Doronepuoausm», «llonmymsauuny», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH NOMYISIMA HHDY30pHH-
Typenbkny, «[luiesbie nenmy.

JlabopaTopHble u NpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabGora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pACTEHUW U3 Pa3HBIX MeECT
oOUTaHUSY.

JlabopaTtopHnast pabota Ne 4. «BnusiHrE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.
[TpaxTuueckas padota Ne 2. «I1ofacU€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.
Tema 4. CoobuiecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBOo opranu3zmMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasi, MPOCTPAHCTBEHHas,
Tpouueckas (nuiesas). Buasi-noMmuHanThl. CBsI3u B OMOIIEHO3E.

DKoyiorudeckue  cucteMbl  (9kocucTtembl). [loHsTHe 00 2KOCcMCTEME U OHOTEOIeHO3e.
O YHKIIMOHATbHBIE KOMIIOHEHTBI 9KOCUCTEMBI: TPOYLIEHThI, KOHCYMEHTHI, peAyLEeHThl. KpyroBopot BemiecT
U MOTOK 3HEpPruu B 3kocucreme. Tpoduueckue (MUILIEBBIE) YPOBHU AKOCHCTEMBI. [IHIeBbIe 1Ienu U CEeTH.
OcHOBHBIE TOKa3aTeNd AIKOCHCTEMBI: Ouomacca, MPOAYKIHS. DKOIOTUYECKUE MHPAMUIBL: MPOAYKIIHH,
YUCJICHHOCTH, OnomMacchl. CBOMCTBA IKOCUCTEM: YCTOMUHNBOCTD, CAMOPETYJISIHS, pa3BuTre. CyKiieccus.



ITpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WM IIMPOKOJINCTBEHHOTO
neca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YpOOIKOCHUCTeMBI.  buonormdyeckoe
XO03HCTBEHHOE 3HAYCHNE arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak (aktop ycrodumBoctH dSKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenne B. . Bepuanckoro o 6nochepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl. JKuBoe BemecTBo
u ero gyakmuud. OcobeHHOCTH OHOchepbl Kak TI00adbHOW KOCHCTEMBbI. J[MHAMHUYECKOE PaBHOBECHE W
oOparHas cBs3b B buocdepe.

KpyroBopots! BemiecTB U OMOr€OXMMUYECKHUE IMKIIBI JIEMEHTOB (yriepoaa, a3oTa). 30HAIBHOCTh
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emiau. AHTPONOTreHHbIE H3MEHEHUs B Ouocdepe. [noGanbHbIe
IKOJIOTUYECKUE TIPOOIICMBI.

CocymecTBoBaHue MNpupoabl U denoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroitunBoctd  Omocdeprl. OCHOBa pPAalMOHATIBHOTO YIPABICHHS TNPUPOJHBIMUA pECypcaMH H  HX
ucnosib3oBanue. JlocTrkeHust 0MOJI0OrMU U OXpaHa MPUPOIBL.

JdeMoHcTpanum:
Ioprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubt u  cxemsl: «[IumeBsle menm», «buoneHo3: cocraB U CTpykTypa», «lIpupomHsie
cooOmiectBay, «llemu nutanusy», «Okojoruueckas nupamuaa», «buochepa u yenopek», «IKocucTeMa
HIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMAa XBOMHOro Jieca», «buoleHo3 BomoéMa», «ArpoueHos3»,
«I[IpumepHbIE aHTPOIIOTEHHBIE BO3JEHCTBHS Ha IPUPOLY», «BaxkHellne NICTOYHUKY 3arpsi3HEHUS BO3AYyXa U
IPYHTOBBIX BOjA», «llouBa — BaxHeimas cocrapisiomas Ouocdepb», «PakToOpbl Aerpajalvy IMOUBY,
«ITapHukoBBI 3pdexT», «DaKTOpbl pajMOAKTUBHOIO 3arpsi3sHeHHs Ouocdepnl», «OOmas CTPyKTypa
ouocoeps», «PacmpocTpaHeHue xu3HH B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepo», «Kpyrosopor
yriepoza B 6uocdeper, «KpyropopoT a3ota B mpupoae».

O6ODVI[OB&HI/ICZ MOACIb-allIlJINKaI s «Tunuaneie 6I/IOI_IeH03LI)), rep6ap1/1171 «PacTurenpHbIe
COO6H_[CCTB8.)), KOJIICKIINU ((BI/IOI_IGHO3», «BpCI[I/ITCJ'II/I BAXKHEUIIIUX CEeJIbCKOXO03SMCTBEHHBIX KYJIbTYp»,
rep6ap1/m " KOJIJICKIIMH paCTeHI/Iﬁ W )KUBOTHBIX, TPUHAJICIKAIINEC K PA3HBIM 5KOJIOT'MYCCKUM I'pyIIiaM OAHOTO
BUaA, KpaCHaH kHura Poccuiickoit q)enepam/m, I/I306pa)KGHI/I$I OXpaHsAEMbIX BUIOB paCTeHI/II\/’I " )KUBOTHBIX.




TEMATHYECKOE INIAHUPOBAHUE

10 KVIACC
Ne HanMeHOBaHue pa3zesioB U TeM KosinyecTBO 4acoB JnekTpoHHbIE ([UPPOBLIE)
n/n NpOrpaMMbl Bcero| KoHTposbHble TpaKTHYecKue obpa3oBaTesIbHbIE PECYPCHI
paboThI paboThI
1 Buosiorus kak Hayka 2 0.5 bubauoTteka LLOK
https://m.edsoo.ru/7f41c292
2 ’KuBble cucTeMbl U UX OpraHU3aLUs 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAB U CTPOEHHE KJIETKU 8 1 bubauoTteka LLIOK
https://m.edsoo.ru/7f41c292
4 KusznenesaTeabHOCTb KJIETKU 6 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXXeHUe U UHAWBUIYaJIbHOE 5 1 bubanoreka LIOK
pa3BUTHE OPTAaHHU3MOB https://m.edsoo.ru/7f41c292
6 HacsieicTBEHHOCTb U UBMEHYUBOCTD 8 1.5 bubauoreka LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cestekuyisi opraHu3mMoB. OCHOBBI 3 bu6sunoTteka [JOK
OGHOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 Pe3sepBHOe BpeMs 1 bu6snoTteka [JOK
https://m.edsoo.ru/7f41c292
|OBIEE KOJIMYECTBO YACOB 110 TIPOTPAMME || 34 || 0 [ 4 |
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11 KJIACC

Ne HauMeHoBaHUe pa3/iesioB U TEM KosimyecTBO 4acoB | JnekTpoHHbIe (UPpPOBbIE) 06pa3oBaTeIbHbIE
n/m pOrpaMMbl Bcero| KoHTposibHbIE [pakTHYeCcKHE pecypchbl
paboThI paboThI
|1 HSBomouI/IOHHaH ouoJsiorus 9 1 HBI/I6JII/IOTeKa [HOK https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U pa3BUTHE XKU3IHU 9 0.5 Bbu6auoTeka LIOK https://m.edsoo.ru/7f41cc74
Ha 3emJie
|3 HOpI‘aHI/ISMbI Y OKpY»Karlas cpesa 5 1 HBI/I6JII/IOTeKa [1OK https://m.edsoo.ru/7f41cc74
4 Coo611ecTBa ¥ 9KOJIOTUYECKHE 9 bu6sunoTteka [JOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
|5 HPesepBHoe BpeMs 2 HBH6J1HOTeKa [JOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
[TIPOTPAMME
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