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1.Ilnanupyemble pe3yjibTAThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JInyHoCTHBIE pe3yJIbTaThI

B crpykrype JMYHOCTHBIX pe3ylbTaTOB OCBOCHMs InpeaMmera «bBUOJOrHs»  BbIAEICHbI
CIEIyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYarOIIMMUCA  POCCUHCKON  Ipa)IaHCKON
UJEHTUYHOCTU - TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOINPEAEICHUIO,
HaJIMYMe MOTHUBALMU K OOydYeHHUIO OHOJIOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M UCTOPUYECKHX TPAJULMUNA pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYArOMIMXCSl PYKOBOJCTBOBAThCS B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, MPHUCYILUMH  CHCTEME
Ouonornyeckoro 00Opa30BaHMs, HaJIMYUE HSKOJIOTUYECKOrO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTAaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOEHUS IpeaMmeTa «buoaorusy» qocTuraroTcsl B €AMHCTBE yueOHO! U
BOCIIUTATEIbHOM  JIEATEIBHOCTH B COOTBETCTBMM C  TPAJULMOHHBIMH  POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO- HPABCTBEHHBIMU LIEHHOCTSIMU, NPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUSl U CaMOPAa3BUTHS, Pa3BUTHsI BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBaKEHHs K 3aKOHY M IPABONOPSAKY, YEJOBEKY TPYAa U CTaplieMy MOKOJIEHHIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O U  TpaJulusaM
MHOT'OHaIMOHaIbHOTO Hapoja Poccuiickoit denepannu, npupoie 1 OKpyKarolen cpene.
JInuHOCTHBIE pe3ynbTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus» IJOKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTh O0YYaroLUXCsl PYKOBOJICTBOBATHCS COPMHUPOBAHHOM BHYTpEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MNO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUIM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
paciIvpeHue >KU3HEHHOTO OIbITa M ONbITAa JESITENIbHOCTH B IPOLECCE pean3allii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) IPaX/1aHCKOT'0 BOCOUTAHMUSL:

c(OPMHPOBAHHOCTh T'PAXKTAHCKOM MO3UIUN 00YYarOIIErocsi Kak akTHBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOMOPSIKA;
FOTOBHOCTh K COBMECTHON TBOpPYECKOW JEATENbHOCTH NPU CO3JAaHUM YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33124, BHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTH OIPEAEATh COOCTBEHHYIO MTO3UIMIO IO OTHOLIEHUIO K SIBJICHUSIM

COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUUTHIBaThb B CBOUX JEHCTBUSAX HEOOXOJUMOCTHh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS
Jro/iel ¢ pa3HbIMU YOEXKAECHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSIMHU U COLMAJIBHBIM TOJ0KEHUEM;
FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHHUSI  y4EOHBIX,
MIO3HABATEJIbHBIX M MCCIENOBATENIbCKUX 3a/ad, YBAXUTEIBHOE OTHOIIEHWE K MHEHHIO
OTIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJEPIKAHUS; TOTOBHOCTD K
T'yMaHUTapHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) aTPUOTHYECKOrO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUUCKON TPaKIAHCKOM HWAEHTHYHOCTH, HATPUOTHU3MA, YBAXEHUSA K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOI SA3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;
[IEHHOCTHOE OTHOULICHHE K MPHUPOJAHOMY HACJIEIUI0 U MaMATHHUKAM MPHUPOABI, TOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHUMCKMX Y4Y€HBIX B CTAHOBJIEHHWE M DPa3BUTHE OMOJIOTHUH,
NOHMMaHWE 3HAa4YeHUs OWOJIOTMM B MO3HAHMM 3aKOHOB NPUPOABI, B JKU3HM 4YellOBeKa W
COBPEMEHHOTO O0IIECTBa;

uelHas yoexaEHHOCTh, TOTOBHOCTh K CIyXeHHI0 OTeuecTBy M €ro 3aluTe, OTBETCTBEHHOCTh
3a ero cyan0y;




3) JIYXOBHO-HPaBCTBEHHOI'O BOCITMTAHUSL:

OCO3HAHHE JTyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, AITHUYECKOTO TIIOBEICHUsS; CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M IPUHUMATh
OCO3HAHHBIC PELICHUS,

OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOWYMBOTO OYIYyIIEro; OTBETCTBEHHOE OTHOIIICHUE
K CBOUM POJMTENSM, CO3aHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSTHUS LIEHHOCTEH CEMEUHOM
’KU3HHU B COOTBETCTBUU C TpaaulusaMu HapoaoB Poccuu;

4) ICTETUYECKOTO BOCITMTAHMS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTCTHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOLUUOHAIBHOTO BO3JICMCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BUJIaX MCKYCCTBA, CTPEMJICHHUE IPOSBIISITH KAUECTBA
TBOPYECKOM JIMYHOCTH;

5) (DU3NMYECKOTO BOCIIUTAHHUS:

MOHMMAaHUE W peau3alus 3I0pOBOr0 W 0Oe30macHoro obpasa KH3HU (340pPOBOE THTAHHE,
COOJII0ICHHE TUTHEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIbIXA,
perymsipHass (QuU3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MCUXUYECKOMY 3/10POBbIO;

MOHUMaHWE LIEHHOCTU TMPaBUJ WHIWBUYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO MOBEICHUS B
CUTYalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBHA W HENPHUATHE BPETHBIX TNPUBBIYEK (YHOTPEOJICHUS aJIKOTOJI,
HApKOTUKOB, KYPEHHUS);

6) TPYJIOBOI'O BOCIIUTAHHS:

TOTOBHOCTD K TPYIY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTh K AaKTHBHOW JEATEILHOCTH TEXHOJOTHYECKON M COIMAJBbHOW HaINpaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JIeTEIIbHOCTE;

UHTEpEeC K pa3nuyHbiM chepam TpodheCcCHOHATBHOM NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;
7) DKOJIOTMYECKOTO BOCITATAHHUS:

HKOJIOTMUYECKH 1[EIeC000pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIIEeCTBOBAaHMUS,

MOBBIIIICHHE YPOBHS JKOJIOTUYECKOW KyIbTYphl: TPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TIOCIIEICTBUN JIsl OKpYKaroen

cpenpbl;

OCO3HaHWE TJ00aJBPHOTO XapakTepa OJKOJOTHYECKUX TMpOoOJieM U TyTeH WX pEIICHHS;
CIIOCOOHOCTH HCIIONIB30BAaTh MPHOOpeTaeMble TPU MU3YUYEHUU OUOJIOTUM 3HAHUS M YMEHHS TMPH
pEIIeHNH MPOoOJIeM, CBI3aHHBIX C PAIIMOHAILHBIM MPUPOIONOIH30BAHNEM (COOIOCHUE TTPABHII
MOBEJCHUSI B NPHUPOJE, HAMPABICHHBIX HA COXPAaHEHHWE DPABHOBECHUSI B HKOCHUCTEMAX, OXPAHY
BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHCTBUM, MPUHOCSIIINX BPEA OKPYXKAIOIIEH MPUPOJHON cpene, yMEHUe
MIPOTHO3UPOBATH HEOJIATOMPHUATHBIE YKOJIOTHYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX ICHCTBUI
Y TIpeI0TBpaIIaTh UX;

HaJU4Me Pa3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, HKOJOTHYECKONW KYyJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHOW, KOMMYHHMKATHBHOW M COIIMAIBHOW TMpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOIMUYE€CKON HAMPaBIEHHOCTH;

8) IICHHOCTH HAYYHOTI'O ITO3HAHMSI:




Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJbTYpP, CIIOCOOCTBYIOILETrO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOW KYJIbTYpbl KAaK CpEACTBA B3aUMOJICUCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crHeuu(uku OHONOTMM Kak HayKH, OCO3HaHHE e poilu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HayYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTABICHUS 00 OKpYKaroLIeM
MHUpEe KaK O €IUHCTBE NPUPOABI, 4YelIOBeKa U oOmecTBa, B TO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOM ITMBHIU3AIMH: 00€CIICYeHUsI HOBOTO
YPOBHSI Pa3BUTHUSA MEIULMHBI, CO3/IaHHsI NEPCHEKTUBHBIX OMOTEXHOJIOIUH, COCOOHBIX pellaTh
pecypcHble TMpOOJIeMbl Pa3BUTUSl YENOBEYECTBA, IOMCKA MyTeH BBIXOJAa U3 TJIOOATBHBIX
9KOJIOTUYECKUX MPoOsIeM U obecriedyeHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
HCII0JIb30BAaHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB XKU3HU;
3aMHTEPECOBAHHOCTh B IOJYYEHUM OMOJIOIMYECKMX 3HAHUU B IENAX IMOBBILIEHUS OO0IeiH
KYJBTYpBl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTM KaK COCTaBHOW 4YacTh (DYHKIIMOHAIBLHOU
IPaMOTHOCTH O0y4Jaroumxcs, GopMupyemMoit Ipu U3y4eHuu OUOJIOTUY;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTh HCHOJIB30BATh IOJIydyaeMble 3HAHUSA JUIS aHalu3a U OOBACHEHMs SBJICHUH
OKpYXKAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTh O0OOCHOBAHHBIE
3aKJIIOYCHUsT HAa OCHOBE HAay4HbIX (DAaKTOB M HMEIOIIMXCS JaHHBIX C II€JBI0 IOJTY4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJOrMUYECKUE 3HAHUSA JAJIS pelleHus npolieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IICHHOCTHM HAy4HOM JEATECIIBHOCTH, I'OTOBHOCTH OCYILECTBJIATh IPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

B nporecce noctuxkeHus TMYHOCTHBIX PE3YIbTATOB OCBOCHUS O0YYAIOIMMHUCS MTPOrpaMMBbl 110
OMOJIOTMH Ha YypOBHE CpeIHero oomero oOpa3oBaHUs y OOYyYarOUIUXCS COBEPIICHCTBYETCS
HMOLMOHANIBHBIA UHTEJUIEKT, PeINoaralonni chopMHUPOBAHHOCTB!

CaMOCO3HaHUs, BKJIIOYAIONIEr0 CIOCOOHOCTh TOHHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;
CaMOpEeryJIMpOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBE/IEHUE, CIIOCOOHOCTh alaITUPOBATHCSA K SMOIMOHAIBHBIM M3MEHEHUSIM M TPOSIBIISATH
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBAIIMH, BKJIFOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO L€ U yCIIeXY, ONTUMU3M,
MHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHHMMAaTh HSMOIMOHAJIBHOE COCTOSIHUE JpPYTHX,
YUUTHIBATh €T0 MPHU OCYIIECTBICHUH KOMMYHHKAIUH, CIIOCOOHOCTh

K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTh BBICTpAaMBaTh OTHOILEHUS C JPYTUMHU
JFOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

MertanpeameTHbie pe3yJibTaThl

MeranpenmMeTHble pe3ylbTaThl OCBOCHHS y4yeOHOro mpenMera «buomorus» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOMIUXCS  MEXKIUCIUTUINHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(UKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJbHbIC



ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUITMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEPCAIbHBIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

MeranpeamMeTHble Pe3yabTaThl OCBOCHHUS MPOTPAMMEBI CPEIHETO OOIIET0 00pa30BaHUS JTOJIKHBI
OTpaxkaTh:

OBnajicHre YHUBEPCAIbHBIMU YICOHBIMU ITO3HABATCIBHBIMU JCHCTBUSIMHU:

1) 0a30BbIE JIOTUYECKUE ICUCTBHUS:

CaMOCTOSITENILHO  ()OPMYIIMPOBATh H  aKTyadU3UpoBaTh mpobiemMy, paccMarpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHWH 3HAHWKM MPUEMBI JIOTUYECKOTO MBINLICHUS (aHAlu3a, CUHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHMYECKHX IMOHATUN
(BBIICNATH WX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMU );
OTIPEICIIATh LeNU JIeATEIbHOCTH, 3aJ1aBasi MapaMeTphbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTh
PE3YNIBTATHI ISATEIBHOCTH C IOCTABICHHBIMHY LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKHUE OHITHS ISl 00bSCHEeHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, [0 AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BBHIBOABI U
3aKJTFOYCHHS,

IPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl MPEACTABICHHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIICHUN B M3Y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMALMOHHBIX UCTOUHUKAX;

pa3zpabarbIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHalM3a MMCIOIIMXCS MAaTepPHAIBHBIX H
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBEI B JICATCIILHOCTD, OI[CHUBATH COOTBETCTBHE PE3YJILTATOB IIEJISM, OIICHUBATH
PHUCKH TIOCTIEICTBUI JESTENbHOCTH;

KOOPJIMHUPOBATh W  BBINIOJNHATH pPabOTy B  YCIOBUSX PpeaTbHOr0, BHUPTYAIBHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPO0JIeM;

2) 0a30BbIe MCCIEA0BATEIbCKUE ICHCTBUS:

BJIQJICTh HABBIKAMU YYE€OHO-HCCIICIOBATCIIbCKOW W TMPOCKTHOW JCSATEIbHOCTH, HAaBBIKAMU
pazpetieHusi mpodyemM, 001a1aTh CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY TOUCKY
METOJIOB PEIICHHS MPAKTUICCKUX 3a/1a4, TPUMCHEHHIO PA3JIMYHBIX METOJIOB TIO3HAHHS,
UCIIONIb30BAaTh Pa3NUYHbIE BHJBI JEATEIBHOCTH M0 TMOJYYCHHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 W NMPUMEHCHHIO B yYEOHBIX CUTYAIUSAX, B TOM YHCIE TPU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

dbopMUPOBaTh HAy4YHBIA THIT MBIIUICHHS, BJIAJETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JEATCITLHOCTH U
JKU3HEHHBIX CUTYAIUsX;

BBISBJISITH PUYHHHO-CIICACTBCHHBIE CBSI3U M aKTYAIIM3UPOBATh 33724y, BBIIBUTATh THIIOTE3y €€
pelleHus, HAXOIUTh apryMEHTHI JUIS I0Ka3aTeIhCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHHS,

AHAIM3UPOBATh MOJNyUYEHHBIC B XOJ€ PEIICHUS 3aJaud Pe3yabTaThl, KPUTUYECKU OIICHUBATH MX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OIIGHKY HOBBIM CHUTYyallUsIM, OIICHUBATh NPUOOPETEHHBIA OMBIT; OCYIIECTBISTH
I[eJICHAIIPABJICHHBIN TIOMCK IEepPeHOca CPEJCTB U CHOCOOOB JEHCTBHS B TPO(ECCHOHATLHYIO
cpeny;

YMETb NIEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;




YMETh HMHTETPUPOBATh 3HAHHUS M3 PAa3HBIX MPEIMETHBIX 00JIacTeil; BBIIBUraTh HOBBIE HJEH,
npeiaratb OpUrHHAIbHBIE MTOJXO/bl U PEUICHUS, CTAaBUTh MPOOJIEMBI M 33J]auH, JOITYyCKAIOIINe
albTepHATUBHBIC PELICHUS;

3) pabora ¢ nHdopManuei:

OPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX MH(pOpMaIUKU (TEKCTE yueOHOro mocoousi, Hay4HO-
HOMYJSIPHOM JUTepaType, OMOJIOTHYECKUX CIIOBApSAX M CIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax
naHHbIX, B HHTepHere), aHanmu3upoBaTh UHGOPMAIUIO pA3IWYHBIX BUIOB U  GopM
NPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;
dbopMynupoBaTh 3ampochl W MPUMEHATHh pa3IUYHbIE METOAbl MpPH TOUCKE U OTOOpe
Oounonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCIIOJIb30BaHUS UH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX

TEXHOJIOTUH, COBEPUICHCTBOBATH KYJIbTYPY AKTUBHOT'O HCIOJB30BAHUS PA3IUYHBIX ITOMCKOBBIX
CHUCTEM;

CaMOCTOSITENIEHO BEIOMPATh ONTUMANIbHYIO (DOPMY MpeCTaBlIeHHs] OMOJIOTHYECKONW HH(pOpMAIUu
(cxembl, TpaduKH, JUArpaMMBbl, TAOJIHIIBI, PUCYHKH U JPYTOE);

UCTIOJIB30BAaTh HAYYHBIM S3BIK B KA4eCTBE CpPEACTBA IMpH paboTe ¢ OHOIOTHYECKOMH
uH(popMalel: NPUMEHITh XUMUYECKUe, PU3NYECKUEe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS M 3aIIUTHI WH(POpMANK, HHPOPMALMOHHOW 0€301MacHOCTH
JUYHOCTH.

OBnaJicHre YHUBEPCAITbHBIMU KOMMYHUKATHBHBIMU JICHCTBUSIMH:

1) oOlieHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HU, aKTUBHO y4acTBOBATh

B JMAJIOTe WM JMCKYCCHHM IO CYIIECTBY OOCYyXAaeMol Tembl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJIEHUS OTHOCHUTENBHO BBINIOJHEHUS TMpe/IaraéMoi 3a/Jadd, YYUTHIBATh
WHTEPECHI U COTIACOBAHHOCTb MO3UIIUN APYTUX YIACTHUKOB JUAIIOTA UM JTUCKYCCHUH);
pacro3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COIUAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHSI KOH(GIMKTHBIX CHUTYaIMil, YMETh CMSATYaTh KOH(MDIUKTHI U BECTH
MIEPETrOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATh HAMEPEHUS APYTUX
JFO/ICH, TIPOSIBIISATH YBAXHUTEIHHOE OTHOIICHHWE K COOECeTHHKY M B KOPPEKTHOH Qopme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB;

2) COBMECTHAs JESTEIbHOCTD:

MOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOH W WHIUBUAYaTbHOW paboOTHl TIpU
peleHny 6MoNIornYeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOJEMCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX JCHCTBHA C Y4E€TOM OOIIMX HWHTEPECOB U
BO3MOXXHOCTEH Ka)X/IOTO WIeHA KOJUIEKTHBA;

MPUHUMATH [IETTH COBMECTHOM JIEATEIHHOCTH, OPTAaHU30BBIBATH U KOOPAUHUPOBATH JACUCTBUS 11O
€€ JOCTH)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUHM, pACHPENENATh pPOJU C Y4YETOM MHEHUU
Y4aCTHUKOB, OOCYXKAAaTh PE3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIBI B OOIIWI pe3ysibTar IO
pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTh HOBBIE IPOEKTHI, OLEHWBATh HWACH C TO3WIMH HOBHU3HBI, OPHUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE MOBEIEHHE B PA3IUYHBIX CHUTYAIHAX, MPOSIBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

OBnajieHre YHUBEPCAIbHBIMU PErYISITUBHBIMU ACHCTBUIMMU:

1) caMoopraHuzanusi:




UCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIsSl BBIABICHUS MPOOJIEM U UX PELICHUs B )KU3HEHHBIX U
y4€OHBIX CUTYalUsX;

BbIOMpPAaTh Ha OCHOBE OHOJOIMUECKUX 3HAHUHM II€JICBblE€ M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEUCTBUAX M IMOCTYIKaX I10 OTHOIIEHUIO K >KMBOW INPHUPOJAE, CBOEMY 3J0POBbIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIEHO OCYIIECTBIISATH MMO3HABATEIBHYIO JIESITEIbHOCTD, BBISBIATH MPOOIEMbI, CTABUTh
u (opmynupoBaTb COOCTBEHHbIE 3a7auyd B 0Opa30BaTEIbHOM AEATENBHOCTH M KU3HEHHBIX
CUTYaIHAX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PELICHHs MpoOJeMbl € Y4ETOM MMEIOLIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUI; 1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacuMpATh PAMKHM y4eOHOIO NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; AeaaTh OCO3HAHHBIN
BbIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX OO0JIACTSIX
3HaHW, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbIH YPOBEHb;

2) CaMOKOHTPOJb:

JlaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JAEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIAJI€Th HABbIKAMU II03HABATEJIILHOW pPE(IEKCHMM KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUHA U
MBICIIUTENBHBIX MPOIECCOB, MX PE3yJIbTATOB U OCHOBAHMMU, MCIOIB30BATh MPUEMBI pedIieKCun
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIleHMS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 UX CHHXKEHUIO; IPUHUMATh MOTHBbI
U apryMEHTHI JPYTuX MIPpU aHAJIU3€ Pe3yJIbTaTOB JEATEIbHOCTH;

3) OPUHATHUS ce0s U APYTrUX

IpUHUMATh ce0sl, TOHMMAast CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

NpPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YejIoBeKa.

IIpenmerHbie pe3yJIbTaThI

1) chopMupoBaHHOCTh 3HaHHM O MeCTE€ M POJIU OUOJOTHH B CHUCTEME HAy4YHOTO 3HAHUS;
(GYHKIIMOHATBLHON TPAaMOTHOCTH Y€JIOBEKa IS pEIICHUs KU3ZHEHHBIX TPOOJIEeM;

2) copMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH COJEPKAHHUE OCHOBOMOJATAIONINX OHOJOTHYECKHX
TEPMUHOB U TOHATUN: KU3HB, KJIETKA, TKaHb, OpraH, OpraHU3M, BUJ, MOIYJISIUSI, SKOCUCTEMA,
6uoneHo3, O6mocdepa; meradbosnsMm (0OMEH BeUIECTB M MPEBPALICHHE SHEPrHH), IOMEOocTa3
(camoperynsuus), OMocuHTEe3 OeKa, CTPYKTYpHAsi OpraHU3alusl KUBBIX CUCTEM, TUCKPETHOCTH,
CaMOPETYJISIIHSI, CaMOBOCIIPOU3BEACHUE (PEMpPOAYKIIKs), HACIEICTBEHHOCTh, U3MEHYHBOCTD,
HYHEPTO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBASI OPTaHHU3AIINS,

3) chopmMHupOBaHHOCTH YMEHUSI PAaCKPHIBATh COAEPIKAHME OCHOBOIIOIATAIONINX OMOJIOTHYECKUX
TEOPUU U TUIIOTE3: KIETOYHOU, XpPOMOCOMHOM, MYyTallMOHHOMW, 3BOJIFOIIMOHHOM, TPOUCXOKICHUS
JKU3HU U YEJIOBEKA;

4) chopMUPOBAHHOCTh YMEHHS PaCKpPhIBATh OCHOBOMOJIAraloONMe OWOJOTHYECKHE 3aKOHBI U
3akoHoMepHoctH (I'. Mennens, T. Moprana, H.U. Basunosa, 3. I'ekkens, ®. Mrwomnepa, K.
bapa), rpaHuIel ©X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

5) npuoOpeTeHne OmbITa MPUMEHEHHSI OCHOBHBIX METOJIOB HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIX
B OMOJIOTHH: HAOIIOACHUS W OMMCAHUS KUBBIX CHCTEM, MPOIECCOB U SBJICHU;, OPTaHU3aIllUN 1
MPOBEJCHUS OMOIOTHYECKOTO IKCIEPUMEHTA, BBIABMKCHUS THIIOTE3, BBISIBICHHS 3aBUCHMOCTHU
MEXIYy  HUCCIEIyeMbIMH  BEJIMYMHAMH, OOBSCHEHUS  IOJIyUEHHBIX  pEe3ylbTaTOB U
(dbopMyITHUpPOBaHUS BEIBOJIOB C HCIIOIH30BAHNEM HAyUHBIX MOHITHIA, TECOPHI U 3aKOHOB;



6) chOopMUPOBAHHOCTh YMEHHSI BBIICNATH CYIIECTBEHHbIE TPU3HAKU BHUPYCOB, KJIETOK
IPOKAPUOT M  DYKAapHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHW3MOB, BHJIOB,
OHMOreoleHO30B U JIKOCHCTEM; OCOOCHHOCTH IMPOLIECCOB OOMEHa BEIIECTB U IPEBpAllEHUs
PHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO M HHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a,
MHUTO33, M€i03a, OIUIOJOTBOPEHHUS, PA3BUTHA M PA3MHOXKEHUS, WHAMBUAYAIbHOTO Pa3BUTHUS
opranm3ma  (oHTOreHe3a), OOpbObI  3a  CYIIECTBOBAaHHME, ©CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHus, MIPUCIIOCOOICHHOCTH OPraHU3MOB K cpejie 0OUTaHusl, BIUSHUS KOMIOHEHTOB
HKOCUCTEM, AaHTPOIIOTEHHBIX H3MEHEHMH B HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U MpeBpalleHe SHepruu B ouocdepe;

7) chOpMHUPOBAHHOCTb YMEHHSI HPUMEHSATh TOJNYYEHHBIE 3HAHUA JUIS  OOBSICHEHUS
OMOJOTUYECKHX MTPOLIECCOB U SIBJICHUM, JUISl IPUHATHUS MPAKTUUECKUX PELICHUI B OBCEIHEBHOM
KHU3HH C 1IeNIBI0 00ecTiedeHns Oe30MaCHOCTH CBOETO 3/I0POBbS U 37I0POBbSI OKPYKAIOIINX JIFOJICH,
coONIOZeHHsT 3/I0pOBOTO O0pa3a »KU3HU, HOPM TIPaMOTHOTO IMOBEACHUS B OKpYKarolen
NPUPOIHON Cpeze; MOHMMaHWE HEOOXOAWMOCTH HCIOJIBb30BaHUS JOCTIKEHHH COBPEMEHHOMN
OMOJOrUM ¥ OMOTEXHOJIOTHH TSl pallMOHAILHOTO MPUPOOIOJIb30BAHNUS;

8) copMUPOBAHHOCTh YMEHHS peliaTh OWOJIOTHYECKHE 33J]a4H, COCTABIIATH TCHOTHITUYCCKHEC
CXEMbl CKPEIMBAHUs JUIsl pa3HbIX TUIIOB HACIEAOBAHUS MPU3HAKOB y OPTaHU3MOB, COCTABIISATh
CXEMBbI [IEpEeHOCa BEUIECTB U SHEPIUU B IKOCHCTEMaX (LI€NU MUTaHUs, ITUILEBbIE CETH);

9) cdopMuUpOBaHHOCTh YMEHHH KpPUTHUYECKH OICHHBaTh HH(OpMaLHNI0 OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeaCTBa
MaccoBoM HH(OpMalMK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); HWHTEPIPETHPOBATH AITHUECKUE
aCIEKThl COBPEMEHHBIX MCCIIEI0BAaHUM B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTUU; pACCMATPUBATh
r100aNbHbIe SKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (hOPMUPOBATH 110 OTHOIICHUIO K HUM
COOCTBEHHYIO TTO3HUIIUIO;

10) copmMupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIEC U YCTHBIE COOOIICHHS HA
OCHOBE OMOJIOrMYecKOrd MHGOpPMalUU M3 HECKOJbKMX HCTOYHHMKOB, I'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynabTaThl ocBoeHHs mpopammbl COO mo Ouosorun Ha 0a30BOM YpOBHE
BKITIOYAIOT CieruUecKue sl yaeOHoro npeamera «buosorusy HaydyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITETIHHOCTH TI0 TTOJTyYeHHIO HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHWH B PAa3JIMYHBIX YYIEOHBIX
CUTyallMsX, a TakKe B pEaTbHBIX JKU3HEHHBIX CHUTYyallMsIX, CBS3aHHBIX ¢ Owuojorueil. B
porpaMMe MpeAMETHBIE Pe3yNIbTaThI MPEICTaBICHHBI TI0 TOAaM 00yYEeHHSI.

IIpeameTrHbie pe3yJbTaThl OCBOeHHMsI yuyeOHOro mnpeamera «buosorus» B 10 Kiaacce
JOJIZKHBI OTPAKATH:

c(OPMHPOBAHHOCTh 3HAaHUH O MeCTe€ M pPOJM OUOJIOTMM B CHUCTEME HAy4YHOTO 3HaHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHPOBO33PEHUsI, O BKJIa/Ie POCCUMCKUX U 3apyOeKHBIX yUEHBIX- OMOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YEJIOBEKa [T PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pAaCKpbhIBaTh COJEpKaHWE OWOIIOTMYECKUX TEPMUHOB U TOHSATHH: JKU3Hb, KIIETKA,
opranu3M, Merabosm3M (OOMEH BENIECTB M NPEBpAlllCHHEe JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHU3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(peTpoIyKIHst), HACIECTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE W3llaraTb OHONOTHYECKHE TeopuHu (KJIETOYHAs, XPOMOCOMHAs, MYTAI[MOHHAs,
LEHTpajbHas J0rMa MOJIEKYJsipHO Ouonorumn), 3akonsl (I'. Mengens, T. Moprana, H.U.
BasuiioBa) u yuenus (0 meHTpax MHOT000pa3us U MPOUCXOKICHHS KyIbTypHBIX pactenuii H.U.
BaBuiioBa), onpeieniaTh TPaHUIBI UX TPUMEHIUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIaJIeTh METOJIJaMU HAYYHOTO TIO3HAHMs B OMOJIOTUU: HAONIOJACHHUE U OMMCAHUE KUBBIX
CUCTEM, IPOLIECCOB U SIBICHUN, OpraHMU3alMsl U MPOBeIeHUE OMOJIOrMYECKOTr0 3KCIEPUMEHTa,
BBIIBIDKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIEAYEMBIMA BEIMYMHAMU,



OOBSICHEHHE TOJTYYEHHBIX pPE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX TOHATUH, TEOpUH U
3aKOHOB, YMEHHE JIeTIaTh BBIBOBI HA OCHOBAHUH IMOJTYYCHHBIX PE3YJIbTATOB;

YMEHHME BBIICNATh CYLIECTBEHHbIE IPU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIICCTB U
MpPEeBpaIeHHs] SHEPTUHU B KJIETKE, (OTOCHUHTE3a, IACTUYECKOTO

U DHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MUTO03a, MeH03a, OIIOJOTBOPCHHUS, PAa3MHOKEHUS,
WHAUBUAYAIHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMCHITHh IOJYYCHHBIC 3HAHUS I OOBSICHCHHS OMOJOTHYECKHX TMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCEIHEBHOM KU3HHU C LENbIO OOeCcieueHus
0C30MacCHOCTH CBOETO 3JI0OPOBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOICHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HEOoOXOIUMOCTU
WCIIOJIb30BaHUsS JOCTHKCHUI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH ISl palOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMCHHE PeIIaTh dJIEMEHTAPHbIC TCHETHYSCKUE 3a7a4d Ha MOHO- U JTUTHOPHUIHOE CKPEIIUBaHUE,
CIEIUIGHHOE HAcleOBaHHUE, COCTaBISATh CXEMbl MOHOTHOPUAHOIO CKpEHIMBaHHUS IS
MpEeICKa3aHus HACTICIOBAHUS IPU3HAKOB Y OPTaHHU3MOB;

YMEHHE BBINIOJIHATD JIa0OpaTOpHBIE U MpaKTUYeCKue paboThl, cOOII0AaTh MpaBuia Ipu padbore ¢
y4eOHBIM U JIA00PATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKU OICHMBATh KM HMHTEPHOPETUPOBATH HH(POpPMAIHMIO OHOIOTHYECKOTO
COJICpKaHUsl, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOW MH(}OpMaLMK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKThHl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIC U YCTHBIE COOOIIeHUS, 0000111as OMOIOTUYECKYIO
WH(POPMAIIMI0O U3 HECKOJBKHX HMCTOYHHUKOB, TPAMOTHO HCIOJB30BAaTh TOHATUWHBIA ammapar
OMOJIOTHH.

IIpenmeTHble pe3yabTaThl OCBOEHHsI Yy4ueOHOro mpenmera «buosorus» B 11 kiaacce
JAOJIKHBI OTPAKATh:

c()OPMHUPOBAHHOCTh 3HAHWK O MECTE W POJH OWOJOTHU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOHN €CTECTBEHHO-HAY4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PCHHUS, O BKJIJIC POCCHICKUX U 3apyO0S)KHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeNIOBEKa /ISl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJCPKAHHE OHMOJIOTHYECKUX TEPMHHOB WM TIOHSTHWA: BUJ, TOIYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIUE CHIBl ((aKTOpbl) DSBOJIONUHU, MPUCIOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHUE, »JKOJOTHYECKHE (AKTOPBI, DSKOCUCTEMa, TPOJYIICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIETIH MMUTaHMs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;
YMEHHE W3JIaraTh OMOJIOTHYECKUE Teopuu (IBOroImoHHas Teopust Y. JlapBuHa, CHHTETHUYECKAS
TEOpHUsl HBOIIOLMU), 3aKOHBI W 3aKOHOMEpPHOCTH (3apojsimieBoro cxojactea K.M. bapa,
YepenoBaHMs TJIaBHBIX HampaBieHui u myteit spomonuu A.H. CeBeprioBa, yaenust o 6uochepe
B.1. Bepnanckoro), onpenensTh TpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIQJICTh METOJIaMU HAYYHOTO TIO3HAHMS B OMOJIOTHUH: HAOIIOJACHHE U OIMCAHUE KUBBIX
CUCTEM, MPOLIECCOB W SIBICHUN, OPraHU3AIMs U MPOBEICHUE OMOIOTHYECKOTO IKCIEPHUMEHTA,
BBIJIBFDKCHUE THUIIOTE3bl, BBIABICHUEC 3aBUCHMOCTH MEXAY HCCICAYeMbIMH BEITUYHHAMU,
OOBSICHEHUE TOTYYCHHBIX pPE3yIbTaTOB, HWCIOJIB30BAHHBIX HAYYHBIX TOHATUH, TEOpUd U
3aKOHOB, YMEHUE JIeJIaTh BBIBOIBI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE NPU3HAKK CTPOCHUS OHMOJOTHMYECKUX OOBEKTOB: BHUJOB,
MOMYJISIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTEOIICHO30B M JIKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHI000pa30BaHMs, MPHUCIIOCOOTICHHOCTH OPTaHW3MOB, JICHCTBHS IKOJIOTHICCKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIMIECTB M MOTOKA YHEPTUH B IKOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUH
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHYECKHUX IIHKIOB B
ounocdepe;



YMEHHE MPUMEHSTHh IOJy4YCHHbIE 3HAHHUS Il OOBSICHEHHUS OMOJOTMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEIHEBHOM KU3HHU € LENbIO OOECIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
HCIIOJIb30BaHUS JOCTHKEHUU COBPEMEHHOM ouonoruu JUTSL palOHAIBHOTO
PUPO/IONOIB30BaAHUS;

YMEHHE pellaTh IEeMEHTapHbIe OMOJIOTHYECKHUEe 33aJlJauM, COCTABISATh CXEMbI IIEPEHOCA BEIECTB
Y DHEPTUU B dKocHUcTeMax (LeMu MUTaHus);

YMEHHE BBITIOJHATH J1a00paTOPHBIEC U IPAKTHUUECKUE PadOThI, COOIII0IaTh paBuUiia

npu paboTe ¢ yaeOHBIM U JTaA00paTOPHBIM 000PYIOBAHKEM;

YMEHHE KPUTUYECKU OICHMBAThb M HMHTEPIPETUPOBATH HH(POpMALMIO OHOIOrHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOM HMH(OpMAalLlMK, HAYYHO-TIOMYJISIPHbIE MaTepHallbl), paccMaTpuBaTh TII00aJIbHBIE
HKOJIOTHYECKUE MTPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UILINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE H YCTHBIE COOOIIEHM, 00001asi OMOIOTHIECKYIO
uH(GOPMALIMI0O U3 HECKOIBKMX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUHHBINA ammapar
Ouonoruu.

2.Conep:xkanue yueOHOI0 NpeaMeTa.
Conep:xanue o0yuenus B 10 kiiacce.

Tema 1. Buosiorus kak Hayka.

buonorust kak Hayka. CBsi3b OWOJOrMH C OOIIECTBEHHBIMHU, TEXHHUUYECKUMU U JIPYTHUMH
€CTECTBEHHBIMU HayKaMu, (uiocoueit, 3TUKOM, ACTETUKOW W mpaBoM. Ponbp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuHOI KapTUHBI Mupa. CrcTeMa OMOJOTHYECKUX HaYK.
Mertoasl TO3HAHUS KWUBOW NPUPOABI (HAOIIO/IEHHUE, JKCIIEPUMEHT, OIHMCAHHE, W3MEPEHHE,
KJIaccu(UKaIus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JlemMoHcTpaIuu:

[Toptpetsr: Y. lapeun, I'. Mennens, H.K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBI.

JlabopaTopHble U MPaKTUYECKHE PAOOTHI:

[IpakTnueckast pabora Ne 1. «lMcnonbp3oBaHue pa3IuYHBIX METOAOB IPH  HM3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY.

Tema 2. /KuBble cuCTEMBbI M IX OPraHU3AIHA.

KuBble cuctemsl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus Onosnoruu. OTandre KUBbIX CUCTEM OT
HEOPraHUYECKON MPUPOIBI.

CaoiicTBa OnocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3aluy OMOCHCTEM: MOJEKYJSPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHu3MEHHBIM, MOIYJISIUMOHHO-BU0BOM, 3KOCHUCTEMHBIN
(OuoreoneHoTHYECKUIT), OHOChHEPHBIH.
JleMoHCTpalIuN:

Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «Y POBHH OPTAHHU3AIUN KUBOH TIPUPOIBI.
O6opynosanue: moaens Monekynbl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH.

XUMHYECKHI COCTaB KIETKH. XUMHUYECKHUE DIIEMEHTEI: MAaKpO3JIEMCHTBI, MUKPOJJICMCHTHI. Bona
Y MUHEpAJIbHBIE BEIIECTBA.

OYHKIMH BOJbI U MUHEpAIbHBIX BelleCTB B KieTke. [loanep:kanrne ocMOTHYECKOro OasiaHca.
benku. CoctaB u crpoeHue OeaKoB. AMHUHOKHCIOTHI - MOHOMEpHI OenkoB. Hezamenumsbie u
3aMEHUMBIC AMHUHOKHCIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYpbl O€ITKOBOM



MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornveckue GpyHKIIMN OEITKOB.

®epMeHThl - Ouojormueckue KaranuzaTopbl. CTpoeHue ¢(epMeHTa: aKTUBHBIM IEHTP,
cyocrpatnas  crnenuduunocts. Kodepmentsl. Butammubpl.  Otiaumuus  (GepMeHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

YrineBoapl: MoHOcaxapuibl (TIIOKO3a, pubo3a W Je30Kcuprbo3a), Amcaxapuiibl (caxaposa,
JIaKTO3a) W TMOJMcaxapubl (Kpaxmal, TJMKOTeH, LeiUloiio3a). buonornyeckue QyHKunuu
YIJIEBOJIOB.

Jlununer: Tpurauuepuasl, Gochonunuasl, crepouasl. ['mapodunbHo-THAPOdOOHBIE CBOMCTBA.
Buonornveckue ¢pynkuuu aunuaos. CpaBHEHUE YTIIEBOIOB, OSIIKOB U JIMITUIOB KaK HCTOYHUKOB
SHEPIUH.

Hykneunosbie kucnorel: JHK u PHK. Hykieornasl - MOHOMEpHI HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne um ¢ynkmum PHK. Buger PHK. AT®: crpoenue u
(GYHKIHH.

[{utonorus - Hayka o kieTke. Kierounast Teopus - mpuMep B3auMOJEUCTBUA UeH U (HakToB B
Hay4YHOM ITO3HAaHUU. MeTo/1bl U3yUeHUS KIETKH.

Knetka kak menoctHas xuBas cucrema. OOmue TpHU3HAKK KIETOK: 3aMKHYTas Hapy>KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuCTeMa CUHTE3a OeJka.

Tunel  KJIETOK: JyKapuoTHueckas M mpokapuotuueckas. (OCOOCHHOCTH  CTpPOEHUS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dyKapuOTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIJIETOK - KIJIETOYHAs CTEHKA, IJIMKOKAIUKC, WX (DYHKLIHUU.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar ['onbmku, mu3ocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTuibl. IIpoucxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Bunel nnactun. HememOpaHHbIe OpraHOU/IbI KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTp, LIEHTPHUOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUA0B KIETKU. BkitoueHus.

Anpo - perynsTopHbli HeHTp kieTku. CTpoeHue snpa: sjepHas 000J04Ka, KapuoIula3Mma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JeMoHcTpanuu:

[Toptpersr:  A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos,

Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammsl: «PacrpeneneHie XMMUYECKUX JIEMEHTOB B HEKHMBOM Npupoae», «Pacnpenenenue
XUMHUYECKHX DJIEMEHTOB B JKUBOH MPUPOIEN.

Tabmune! u cxemsl: «lleproanueckas Tabna XUMUYECKUX 2JIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BOJbl», «buocuntes Oenka», «CTpoeHne Mojekyisl Oenka», «CTpoeHHe QepMeHTay,
«Hyxkneunossie kucnotsl. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapHOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENIBbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIETKN», «Y TIeBOJAbDY, «JIUMHUIb.
Ob6opynoBanue: CBETOBOW MUKPOCKOII, 000pYJI0BaHUE JUISI TPOBEACHUS

HaAOJIIO/IeHU, M3MEPEeHUN, HKCIEPUMEHTOB, MHUKpPOIIpenapaThl PacTUTEIbHBIX, >KMBOTHBIX U
OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPaKTUYECKHE PAOOTHI:

JlaGopatopHast pabota Ne 1. «/3yyeHne KaTamUTHYECKOW aKTUBHOCTH (EpPMEHTOB (Ha MpUMEpe
aMUJIa3bl WIM KaTanas3bl)y.

JlaGopatopHas pabota Ne 2. «3yueHue cTpoeHHs KIETOK PACTEHHM, )KUBOTHBIX M OaKTepuil mMoj
MHUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenesaTeJbLHOCTDL KJIETKH.



OOMeH BemecTB, WM METa0O0JM3M. ACCUMWIIUS (TUVIACTUYECKUA OOMEH) W JAUCCUMUIISIUS
(oHepreTnyeckuii OOMEH) - JIBE CTOPOHBI €IMHOrO mporecca Merabonuszma. Ponb 3aKoHOB
COXpPaHEHMsI BELIECTB U SHEPrHH B IOHUMaHUU METa00IM3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(dHBINH U reTepoTpodHbIif. Poib ¢pepMeHTOB B 00MEHE BElIeCcTB
Y IIPEBPAILCHUN SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TeMHOBas (a3el  ¢oTtocuHTe3a. Peakmum  doTocuHTe3A.
DddekTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IJIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpeapl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.
XeMocuHTe3. XeMOCUHTE3Upyole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.
OHepreTuyecknii OOMEeH B KIETKe. PaciiernsieHue BemecTB, BBIJACICHHE M aKKyMYJIHPOBAaHUE
SHEpruM B KJETKE. DTambl 3HepreTndyeckoro obmeHa. [nmkomus. bpoxeHue u ero Buibl.
Kucnoponnoe okucienue, WM KiIeToyHoe abixaHue. OkuciaurenbHoe (pochopuimpoBaHue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

Peaknmu matpuunoro cunresa. ['enerndeckas napopmarmst u JIHK. Peanuzamnus renetunueckon
uHpopManuu B KieTke. ['eHeTMueckuit Kox W ero cpoicTBa. TpaHCKpUNIMS - MaTPUYHBIN
cunte3 PHK. Tpancnsus - Ouocunres Oenka. Dtambl Tpancisind. KoaupoBaHue aMHUHOKHCIIOT.
Pons pubocom B OnocuHTEe3€e OeKa.

Hexnerounsie ¢opmer xu3Hu - Bupychl. Mcrtopus otkpbeitus BupycoB (/I.W. VBaHOBCKuUiA).
OCOOeHHOCTH CTPOCHMsI M JKU3HEHHBIM LUK BUpPYcoB. bakrepuodaru. bonesnu pacreHuid,
KUBOTHBIX M YEJIOBEKAa, BBI3bIBaEMbIC BHpycaMu. Bupyc ummyHonedunura yenoseka (BUY) -
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpuIus, peBepraza M uHTerpasa. IIpodunakruka
pacrpocTpaHeHHsI BUPDYCHBIX 3a00JICBaHHA.

JleMoHcTpanmu:

[Toprpetsr: H.K. Konwuos, /I.1. UBanosckuii, K.A. Tumupszes.

Tabmuubl U cxembl: «Tunsl nuranHus», «Metabonuzm», «MHUTOXOHIPUS», «DHEPreTHUECKUi
o0Men», «Xmopormutact», «®otocuntes», «Ctpoenue JHK», «Ctpoenne n GpyHKIMOHMpOBaHUE
reHa», «Cunre3 Oenkay», «['eHermueckuil kom», «Bupyco», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH nuka Bupyca CIIN/la, 6axtepuodaray, «Pemmukanus JJTHK».

Ob6opynoBanue: Mmoaenu-anuinkanuu «¥Yapoenue JJHK u tpanckpunuusy», «buocunres 6emkay,
«CTpoeHue KiIeTku», Mmojenb cTpykrypbl JJHK.

Tema 5. PazMHoOkeHNe M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

KneTounslii WK, WM SKU3HEHHBIM 1ukin kiaetku. HWHrtepdaza u  mmros. Ilpomeccsl,
nporekaromue B uHTepdaze. Perumkanus - peakuuss marpuydoro cunresa JJHK. Crpoenue
xpoMocoM. XpOMOCOMHBIA HAOOp - KapUOTHUIl. JMIMJIOUTHBIA W TallJIOUIHBI XPOMOCOMHBIE
Habopbl. XpomaTtuabl. [luTomornueckre OCHOBBI Pa3MHOKEHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne knetku - muto3. Cramuu muto3a. I[lpomecchl, MpOUCXOAIINE HA Pa3HBIX CTAAMUSIX
MHUTO3a. brogoruueckuii CMpICI MUTO34.

[Iporpammupyemasi TuOeb KJIETKH - allomnTo3.

®opMBI pa3MHOKEHHUs OpPTaHU3MOB: OECIoioe W TMOJIOBOE. Buabl 0ecroysioro pa3sMHOXKEHUS:
JIeJICHUEe HaJBOE, MOYKOBAHWE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHWE, BETE€TaTUBHOE
pasMHOXkeHue. FICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAUEHUE IS CEIEKIINU.
[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiios. Craguu Meiiosa. IIpoueccel, mpoucxoasiue Ha ctagusx meio3a. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. bruomornueckuil CMbIC M 3HaYEHHUE MENH03a.

['amerorenes - mporecc 0Opa30BaHUS TOJOBBIX KJIETOK Yy JKUBOTHBIX. [lONOBBIE Kele3bl:
CEeMEHHUKH W sSuJHUKU. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK - raMeT (CrepMaTo30H,
SHIIEKIIeTKAa) - chepMaroreHes ©  ooreHe3. (OCOOEHHOCTH CTPOEHUS SHIEKICTOK U
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpPHOHANBbHOE pa3BUTHE (d3MOpUOreHe3). DTaribl
SMOPHOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TaCTPYJISAINSI, OPraHOTEHE3.



[ToctamOpuoHanpHOE pa3BUTHE. THUMBI MOCTIMOPHOHAIBHOIO DPA3BUTHA: NPAMOE, HENPSIMOe
(inumHouHOE). Bausinue cpenbl Ha

pa3sBUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaluu
pa3BUTHS.

JemMoHncTpanuu:

Tabmuubl 1 cxembl: «POpMBI Pa3MHOXKEHHUSI OPraHU3MOBY», «J[BOMHOE OIJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUN», «llejleHne KIIEeTKU
Oaxtepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOUHBIN LUK,
«Penmukanus IHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butuey, «l'ameroreHes y
MJIEKONIUTAIOIIUX U YeJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOII, MUKponpenapatsl «CriepMaTo3ousl

MJIEKOIIUTAIOLIErO», «SIHIeKIeTka MIEKONUTaIero», «KapuokuHes B KIETKax KOpelika
JTyKay, MarHUTHast MoJeb-antuinkanus «/lenenune kierkuy, moaens JJHK, monens meradasnoii
XPOMOCOMBI.

JlaGopaTopHble ¥ NPaKTUYECKHE PAOOTHI:

JlaGopatopHas pabora Ne 3. «HabOmiozeHue MHTO3a B KJIETKaX KOHYMKA KOpELIKa Jiyka Ha
TOTOBBIX MUKPOIIPENapaTax.

JlaGopatopHass pabGota Ne 4. «l3yueHue cTpoeHHMsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3agauu reHeTHku. VicTopust pa3BuThs reHeTUKU. Poiib IUTOIOTHN U SMOPUOIOTHH B
CTaHOBJIEHUU TE€HETUKU. Bkilag poccuilckux M 3apyOexHbIX YUYEHBIX B Pa3BUTHE TE€HETHKHU.
MeToapl TeHETUKH (TUOPUAOIOTUYECKHM, HUTOTEHETHYECKHUM, MOJIEKYJISIPHO-T€HETUYECKUIN).
OcHoBHbIE TIeHeTHYecKue IMOoHATHSA. [‘eHeTnueckas CHMBOJIMKA, HCIOJNb3yeMas B CXEMax
CKpEILLMBaHUM.

3aKOHOMEPHOCTH HACIEJOBaHUsl MPU3HAKOB, ycTaHoBIeHHbIE ['. Mennenem. MoHorubpumnoe
CKpelIBaHMe. 3aKOH €MHO-00pa3usi THOPUA0B MepBOro nokojaeHus. [IpaBuiio TOMUHUPOBAHMUSL.
3aKOH pacllelUIeHUs Mpu3HakoB. [umoresa uuctorel ramer. [lonHoe U HemonHoe
JOMUHHUPOBAHHE.

JurubpunHoe ckperyBaHie. 3aKOH HE3aBUCUMOI'O HACJIeZJOBaHUSI IPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTMOPHUIHOIO CKpELIMBaHMSA. AHAIU3UpPYIOIIEe CKpelMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHMSI [l ONIPEIETICHUS] TEHOTHUIIa OCOOH.
CueruieHHoe HacnezoBaHue npusHakoB. Pabota T. MopraHna no crenjieHHOMY HaclleZIOBaHHUIO
reHoB. Hapymienue cuemnuienns reHoB B pe3yJbTaTe KpOCCHHIOBEPA.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHETUUECKHEe KapThl.

I'enetnka mnoma. XpoOMOCOMHOE ONpENEIEHUE Ioa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. Buabsl M3MEHUYMBOCTH: HEHACJIEICTBEHHAs M HacleACTBEHHas. Poiib cpensl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTHU. XapaKTepUCTUKa MOJU(PUKALMOHHON HU3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.
HacneactBenHas, iy reHOTUMHYECKas!, U3MEHYMBOCTh. KoMOMHATHBHAs H3MEHUYUBOCTh. Melio3
U TIOJIOBOW MPOIECC - OCHOBa KOMOMHATHBHON M3MEHYMBOCTH. MyTallMOHHAs M3MEHYHBOCTb.
Knaccugukarus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYUHBI MYTalUi.
Myrarennsle ¢akTopbl. 3aKOH TOMOJIOTHYECKUX Ps/I0B B HacieICTBeHHOM n3meHunoctyd H.U.
Basuiiosa.

BHesinepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TIEHETHMKH 4YEJOBEKA!
T€HEATOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXMMHUYECKUN, MOJICKYJISIPHO-



reHetudecknid. COBpEMEHHOE OIpeAesieHHe TEeHOTHIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio IIIIP-anammu3a. HacnenctBeHusle 3a0oieBaHHS
YeJoBeKa: TEHHBIE 0oe3Hu, 001e3HU C HaCJIEACTBEHHOMN
IIPEIPACIIONOKEHHOCTBIO0, XPOMOCOMHBIE 00se3HU. ComMaTHYecKue M T'€HEepaTUBHbIE MYTallUU.
CrtBosoBbie kieTku. [IpuHuunel 310poBoro oOpasza >KM3HH, JUArHOCTUKU, NPOGUIAKTHKU U
JICYECHUS TEHETUYECKUX Oone3Heil. Menuko-reHeTuueckoe

KOHCYJIbTUPOBAHHE. 3HAUEHHWE MEAUIMHCKOM TIE€HETUKHM B NPEIOTBPALICHUUM U JIEYEHUU
TeHETHYECKUX 3a00JIeBaHMI YETIOBEKA.

JeMoHcTpanuu:

[Toptpersr:  I'. Menpnens, T. Mopran, I'. ne ®pus, C.C. YeTBepukos,

H.B. Tumodees-Pecorckuii, H.1. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKPELIMBAHNE U €r0 IIUTOTeHETHYEeCKast OCHOBay, «3aKOH
pacIlerUieHusl U ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramery, «JlurubpuaHoe
ckpemuBanue», «lluronoruuyeckue OCHOBBI JUTHOPUIHOTO  CKpeIlMBaHMs», «Meio3»,
«B3aumonencTBUe alIeNbHBIX TE€HOB», «l'€HeTMUecKkue KapThl pPAcTeHUH, >XHUBOTHBIX U
yenoBeka», «l'eHeTnka mojay, «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumbl wusMeHunBocTUy», «MoauduxamonHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbY.

O6opynoBaHue: MoIeU-anIiIuKauuu «MOHOrHOpUAHOE CKPEILIMBAHUEY,

«Hemonnoe npomuHupoBanue», «/uruOpuanoe ckpemuBanuey», «llepekpect Xpomocomy,
MHUKPOCKON ¥ MHKponpenapar «/po3oduna» (Hopma, myrauun (GopMbl KpPbUIEB M OKPACKH
Tena), repbapuii «I"opox mOCEeBHOM.

JlaGopaTopHble ¥ NPaKTUYECKUE PAOOTHI:

Jlaboparopnas pabora Ne 5. «M3ydyeHuwe pe3yiabTaTOB MOHOTHOPUIHOTO M JAUTHOPUIHOTO
CKpEIIMBAaHUS Yy IpO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopatopHass pabota Ne 6. «M3ydyeHue MOIM(UKAUOHHOW H3MEHUMBOCTH, MOCTPOCHHE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax».
[TpaxTrueckas padorta Ne 2. «CocTaBieHue 1 aHalau3 POAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUM.

Cenekiusi Kak Hayka M TMPOLECC. 3apOXKJIECHUE CENeKUMH M JomecTukanus. Yuenue H.U.
BaBunoBa o 1eHTpax NTPOUCXOXKICHUS U MHOTO00paszusi KyJbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MacCoBbIi M WHIWBHAYAJIbHBIM OTOOPHI B CEJIEKIIUU
pacTeHuil U KUBOTHBIX. OlleHKa dKcTephepa. bIU3KOpOICTBEHHOE CKpelIBaHUe - WHOPHIMHT.
Uucrtas swmHusA. CkpenmBaHWe YWCTHIX JIMHHWA. ['erepo3uc, wiM ruUOpUAHAS CHJA.
HeponctBenHoe ckpemuBanue - ayropuauHr. OtmanéHHas rtHOpuaM3amus W e€ YCHEeXH.
HcKkycCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJIUIIOUIO0B. J[OCTMIKEHHMS CEJIEKUHUH PacTEHU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHomoruss Kak oOTpacib MOPOM3BOJACTBA. [€HHAs WHXKEHEpHs. OTambl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHnpoBaHWE BBICOKONPOIYKTUBHBIX
CEIIbCKOXO035HCTBEHHBIX OpraHU3MOB. KOJIOTMYECKHE

u saTnyeckue npodsieMsl. MO - reneTndecku MOAUPHUIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H.U. BaBunios, U.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHOB.

Tabmuie! u cxeMbl: kapTa «LleHTpBI TPOUCXOKACHUS B MHOTOOOpa3Hsi KyJIbTYPHBIX PACTCHHI,
«lToponmpl  gOMAIHUX  KUBOTHBIX», «CopTa KYJIBTYPHBIX pacTeHuit», «OTnanéHHas
rubpuam3amusy, «Paborel akagemuka M.D. HBanoBay, «l[lomummonaus», «OOBEKTHI
O6uorexHoiorumny, «Knerounsie KYJIbTYpbl U  KJIIOHUPOBAHUE,




«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJSKH IJI0JI0B U KOPHEIUIOAOB AUKHUX (POPM M KYJIBTYPHBIX COPTOB pacTeHH,
repbapuii «CeabCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHbIe U NPAaKTUYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOABl M JOCTHIKEHHUS CEJIEKIIMM PACTeHUH U SKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

Conep:xkanue o0yuenus B 11 kiacce.

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

[TpennocbuIKu BOSHUKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
6uonoruu. BiusiHue 3BOIIOIUMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.
CuzerenbcTtBa 3Bomonuu. [laneoHTomornyeckue: Mocie10BaTebHOCTh IMOSIBJICHUSI BUJIOB B
[AJICOHTOJIOTUYECKOM Jieronucu, mnepexoaHsle (opmbl. buoreorpaguyeckue: cXoacTBo u
paszmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pa3iMyvsi SMOPUOHOB Ppa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE:  T'OMOJIOTUYHbBIE, aHAJIOTUYHBIE,

pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYyIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB
HACJIEICTBEHHOCTU ¥ OCHOBHBIX META0O0JINYECKUX ITyTEH Y BCEX OPraHU3MOB.

OomonnonHas teopus Y. [lapBuna. Ilpeanocbulky BO3HMKHOBEHMs AapBUHM3MA. [IBHOKyue
CWJIBI JBOJIIOLIMM BUAOB 10 JlapBuHy (M30BITOYHOE PA3MHOKEHUE HPU OrPAHUYECHHOCTHU
pecypcoB, HeolpeesiEHHast U3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunrernueckas teopus 3Bosonuu (CTO) u e€ ocHOBHBIE NOJIOKEHUS.

Muxkpossoronus. [lomynsanus kak eIuHUIA BUAA U SBOJIIOLIUH.

JBuxyme cunbl ((akTopbl) HBOJIOLUMHM BUAOB B Ipupoie. MyTalMOHHBIM mpouecc u
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrecTBenHbIi 0TOOp - Hanpasisromuil GpakTop 3BoIoIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Tprcrioco0neHHOCTh OpraHU3MOB KaK pe3yibTaT 3Bojtouuu. IIpumepsl mpucnocoOiieHuit y
OpraHu3MoB. ApoMopdo3bl U UIHO-aJalTaALNH.

Bun wu BumooOpazoBanue. Kpurtepuun Buma. OcHOBHble (opMbl  BUA00OpA30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MaxkposBomntonus. PopMsl IBOIFOLUN: ¢unernyeckas, TMBEpreHTHas,

KOHBEpreHTHasi, napasensHas. HeoOpaTtuMocTs 3BOTIONNH.

[TpoucxoxaeHne OT HecleUUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas crnenuamu3anus.
AnantuBHas pajuanysl.

JemoHcTpanuu:

IToprpetsr: K. JInunnei, JK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, O. I'exkens, .
Mronnep, A.H. Cesepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiie», «3apoibIlId MMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «®opmbl 00pbOEBI 3a cyliecTBoBaHUEY», «EcTeCcTBEHHBIN 0TOOP»,
«MHoroo0Opa3ue COpTOB pacTeHMit», «MHoroodpasue Mopox KHUBOTHBIX», «llomymsauuuny,
«MyTaloHHas U3MEHUUBOCTBY, «ApomMopdo3sl», «Mnunoanantanumny, «O0mas neresepamus»,
«/IBmxymue cuisl sBomouny, «Kapra- cxema mapuipyra nyremectsus Y. Jlapsunay, «bopnba
3a  CYILECTBOBaHUEY, «IIpucnocobnennocts  opranusmoB»,  «I'  eorpaduueckoe
BU000pa30BaHue», « IKOJIOTHUECKOE BUI000pa30BaAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMU TUIIAMHU OKpAacku, HA0Op MJIOIOB M
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJeNIb «OCHOBHBIE
HaIlpaBJICHUS 3BOIOLUNY, 00bEMHAs Mozeb «CTpOeHHE FOJIOBHOTO MO3Ta IT03BOHOUHBIX).
Buoreorpaduyeckas kapra Mupa, KoJuieKus «PopMbl COXPAaHHOCTH MCKONAEMbIX JKUBOTHBIX U
pacteHuit», mozaenb anmiaukanus «llepekpect Xxpomocom», BiaxHble npenapaTsl «Pa3Butue




HacekoMoroy», «PasBurue narymkn», Mukporpenapar «J{pozoduna» (Hopma, MyTanuu GOpMBI
KPBUIBEB U OKPACKU TENA).

JIaGopaTopHbIE U TPAKTUYECKUE PAOOTHI:

JlaGopatopnas padorta Ne 1. «CpaBHEeHHE BHIOB 110 MOP(]OIOTHIECKOMY KPUTEPHION.
JIabopartopnas pabora Ne 2. «Onucanue MprCIocOOIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIILHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3emJie.

JlonayuHble NMpeACTaBICHUS O 3apOXKACHUM KU3HHU. HaydHble runore3sl BO3HUKHOBEHUS KU3HU
Ha 3emie: aOWoOreHe3 W MaHCHepMus. XHUMHYECKash OJBOMIONMS. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BoroIMKU. HadanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBble KIETKHM M HUX
sBoIOIMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3pam U nepuojaaM. Karapxei. Apxeiickas U NpoTepo30McKas pbl.
[Taneo3oiickas ’pa U e€ MmepuoIbl: KEMOPUHUCKUN, OPIAOBUKCKUH, CHIYPUHCKWH, INEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3so30iicKas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuoibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuka KIMMaTta W TeOoJOTHUYeCKHX mporieccoB. OCHOBHBIE 3Talbl HBOJIOIUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuidl U KUBOTHBIX. [losBieHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHpa Kak oTpaxeHue 5BoiMoUUU. OCHOBHBIE CHCTEMAaTHYECKUE
TPYIIIBI OPTaHU3MOB.

DBOJIIOLMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3BUTHE MpPEACTABICHUI O MPOUCXOKICHUU
yenoBeka. MeTonbl u3ydeHus: aHTpornoreHe3a. CXOJCTBa W pa3iuyus 4esOBeKa W >KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YETI0BEKa.

Jewxymue cuibl (paxTopsl) aHTpornorenesa. HacnencrBeHHas ”3MEHUMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBIEHUE OPYAHI TPYy/a, MBIILIICHUE, PEYb.
OCHOBHBIE CTaIMM M BETBU IBOJIIOIIMHU YeJIOBEKa: aBcTpasionuTeku, YenoBek ymensiii, Yenosex
NpAMOXOIAIMK, YemoBek HeaHIepTanbCKui, YenoBek pa3ymHbld. Haxonkum uckomaeMbix
OCTaTKOB, BpeMs CYIIECTBOBaHUs, 00JIaCTh paclpocTpaHeHHs, 00BEM TOJIOBHOTO Mo3ra, oOpa3
KU3HU, OPYIUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachkl: €BpONeOUIHAs (E€Bpa3uiickasi), HErpo-
aBcTpanmoujHas  (9KBaTOpUAlbHAas), MOHTOJOWUIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TIPEJICTABUTENIEH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnnncTBO uenoBeveckux pac. Kpuruka pacuzma.

JlemoHcTpamnuu:

[Toptpetsr: @. Penu, JI. [Tactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. /lapsus.

Tabmuie! U CXEMBI: «BO3HUKHOBEHNE CoHEYHOM CHCTEMEIY, «Pa3BuTne
OpPTraHUYECKOT0 MUPay, «PactutenbHas KJIETKa», «KuBOTHas KJIeTKay,

«[IpokapuoTnueckas kiuerka», «CoBpeMeHHas CHCTeMa OpraHHYecKoro mmpay, «CpaBHEHHE
AHATOMUYECKUX YepT CTPOCHUS YeNIOBEKa M YelIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MecTa
MAJICOHTOJIOTHYECKUX HAXOJIOK TPEIKOB COBPEMEHHOTO YeJOBeKay, «JlpeBHeimme moany,
«/Apesnue moan», «IlepBbie COBpeMEeHHBIE 0N, «UenoBedecKkrue pach».

O6GopynoBanue: Mymspku — «lIpoucxoxxaeHue — demoBeka»  (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKAaHTPOMa, HeAHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHYecKass TabauIa,
KosuteKus «©opMbl COXPaHHOCTH MUCKOMIAEMBIX JKUBOTHBIX M PACTCHHIN.

JlaGopaTopHble U MPaKTUYECKHE PAOOTHI:

[Tpaktuyeckas pabota Ne 1. «/3ydyeHHe MCKONAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUTEKLIASX .




DKCKypcusi «IBOJIONMS OPraHUYEeCKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeAueCKUil My3eil).

Tema 3. OpranusMsbl U OKpYyKaloas cpeaa.

OKoJorusl Kak Hayka. 3ajadd M pas3zieibl SKOJIOTMH. MeToapl 9KOJIOIMYECKUX HMCCIEAOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpt oOuTaHus OpPraHHU3MOB: BOJHAs, Ha36MHO-BO3/yILIHAs, IIOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckne ¢akropsl. Kiaccudukaums skonormueckux (akTopoB: abOHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.
AbuoTtnueckue (akTopsl: CBET, TeMIleparypa, BiaxHocTb. Dotonepuonusm. [Ipucnocodbnenus
OpPraHU3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOTHUECKUE PUTMBI.

buotnueckue Qaxtopsl. Buabl OMOTHYECKUX B3aUMOJEHCTBUIN: KOHKYpPEHIMSI, XUILHUYECTBO,
cumOuno3 u ero ¢popmsl. [Tapasutusm, Koomnepanus, MyTyalin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCaIM3M, HeHTpanu3M. 3HaueHHEe OMOTHYECKHUX B3aMMOJEHCTBHM s
CYILIECTBOBaHMs OPraHU3MOB B IPUPOJIHBIX COOOILIECTBAX.

OKOJIOTUYECKME  XApAaKTEPUCTUKU  nomyisiuud. OCHOBHbIE — IIOKa3aTeau  MOMYJISALUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT, MUrpauus. JuHamuka
YHUCJIEHHOCTHU NOIYJIALIUU U €€ PeryJIsiiusl.

JemMoHcTpanuu:

[Toptpetsr: A. 'ym6ompaT, K.®. Pynwe, O. ['ekkens.

Tabmuubt u cxemsl: kKapta «IIpupoaabie 30Hb1 3emMiny, «Cpenbl 0OuTaHMs

opranusmMoB», «Poronepuoausm», «llomymanun», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH
OIS UHPY30pHU-TYhenbkny, «lIumeBpie memmy.

JlaGopaTopHble U NPAaKTUYECKHE PAOOThI:

Jlabopatopuast pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH PACTEHMH W3 Pa3HBIX MECT
OoOUTaHUAN.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.
[Tpaktuyeckas padora Ne 5. «IToacuéT mIOTHOCTH MONYISIIMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBO opraHu3MoB - OuorieHo3. CTpyKTypbl OHMOILIEHO3a: BHJIOBas, MPOCTPaHCTBEHHAs,
Tpoduueckas (nuuienas). Bunpl-nomuHanTel. CBs3M B GHOLIEHO3E.

Okonoruyeckue cucrembl (3kocuctemsl). IloHstTe 00 »3KocucTeMe U OUOTrEOlEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPrud B dKocucreMe. Tpoduueckue (MHIEBBIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHUCTEMBbI: Ouomacca,
NOPOAYKIHS. DKOJIOTWYECKHE THPAMUIBL: TPOMYKIIMH, YUCIEHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAaMOpETyJIsiius, pazsutre. Cykieccus.

IIpupoaHble  JKOCHCTEMBI. OJKOCHCTEMBI O0O3€p W peK. OKOCHCTEMAa XBOWHOIO  WIH
HIMPOKOJIUCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPO3KOCUCTEMBI. YpOoskocucTeMmbl. buonornueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrtop ycToHuuBOCTH »dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenune B.U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa Ouochepsl. XKupoe
BemecTBO M ero ¢Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB Hu OHOr€OXMMHUYECKHE LUKJIBI JJIEMEHTOB (yrieponaa, as3ora).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B 6nocdepe 3eminn. AHTPOIIOTeHHbIE U3MEHEHHs B Onocdepe.

['moGasbHBIC PKOJIOTHYECKUE TTPOOITEMBI.



CocymiecTBoBaHM€e NpUpOAsl U uenoBeuecTBa. CoxpaHeHue OHOpazHOOOpas3usi Kak OCHOBA
ycroitunBocTy Onochepsl. OcHOBa pallMOHATIBLHOIO YIPABICHHUS MPUPOJHBIME PECypcaMH U UX
UCHoJib30Banue. JJocTuxkeHust OMONIOruM U OXpaHa MPUPOIBIL.

JemMoHncTpanuu:

IToptpetsi: A . Tencnu, B.H. Cykaués, B.1. Bepnanckuii.

Tabmuublt u cxemsl: «[lumeBbie menu», «buoleHO3: cocTaB M CTpyKTypay, «lIpupoanbie
coobmiectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocHUCTeMa IIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHCTeMa XBOWHOro Jjecay», «buonenos
BoZOoEéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JACHCTBUS HA IPHUPOLYY,
«BaxHelmue HMCTOYHMKU 3arps3HEHUs BO3JyXa M TPYHTOBBIX Boa», «llouBa - BakHeWInas
cocrapistoas ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dexT», «PakTopsl
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprr», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Omocheps», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopot a3ora B pupoie».

O6opynoBanue: Mojenb-anuiMKanus «Tunudyaele OUOIEHO3bI», repbapuil «PacTuTenbHbIe
cooOmiecTBa», KoJulekuun «buoreHo3», «BpeauTenn BaKHEMIIMX CETbCKOXO3IMCTBEHHBIX
KYJIbTYp», TepOapuul M KOJUIEKIIMM PACTEHUH M >KUBOTHBIX, MNPUHAIJIEKAIINE K pPa3HBbIM
AKOJIOTMYECKUM TpynmnaMm oaHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, nzodpaxeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.

3. TemaTu4eckoe NIIAHUPOBAHUE, B TOM YHCJE C y4eTOM padodeil NpOrpaMmbl
BOCIIMTAHMNS, ¢ YKa3aHHEM KOJIHYeCTBA YaCOB, OTBOJAMMBIX HA OCBOEHHUE KAK/I0i TeMBbl.
10 kmmacc (34 gaca)

Ne Ha3zpanue pa3jgeJia, TeMbl Koa-Bo
4acoB
Pa3nes 1. Buosorus kak Hayka 3
1 | buonorus kak Hayka. CuctemMa OMOJIOTHYECKUX HAYK. 1
2 | Metonsl HayyHOro To3HaHUsT B Owomormu. JlaGopatopHas pabora 1
«Mcnonp30BaHue Pa3IMYHBIX METOJIOB MPH M3YYEHUH OUOJIOTHYECKUX
00BEKTOBY.
Pasnen 2. 7ZKuBble cHCTEMBbI M HX OPraHM3ALMs 13

3 ‘ XKuBble cucteMpl (OMOCUCTEMBI) KaK IPEIMET U3yUeHUsl OMOJIOTHH.

Pa3nes 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

4 | XuMuyeckuit cocTaB KJIeTKU. Bosia 1 MUHEpaslbHbIE BEIECTRA.

5 | benku. CocTaB u cTpoeHue OEIKOB. 1

6 | ®epmenTsl - Ouojoruueckue KaTtanuzaTopbl. JlabopaTopHas pabota 1
«3yueHne KaTaJIUTUYECKOW aKTHUBHOCTH (epMEHTOB (Ha mpuMepe
aMIJIa3bl WK KaTajiasbl)y.

7 | YrneBoapl. Jlunuapl. 1

8 | HykienHoBbIe KHCITOTEL. ATO. 1

9 | HuTonorus - Hayka o kinetke. Knetounas teopus. 1

10 | KieTka Kak 1ejocTHas )KHBasi CHCTEMA. 1

11 | Crpoenue sykapuotnueckoil kieTku. JlaGoparopnas pabora «3yueHue 1
CTPOCHHS KJIETOK PACTEHUH, )KUBOTHBIX M OaKTEpHid MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Pasnen 4. ’KusHe1eAITeJIbHOCTh KJIECTKH

12 | OOMeH BelecTB, WM META00IH3M. 1

13 | ®oTocuHTE3. XEMOCHHTES. 1

14 | DHepreTveckuii 0OMEH B KJIETKE. 1

15 | buocunTe3 6enka. Peakiiuu MaTpuaHOTrO CMHTE3A. 1




16 | Heknerounsie GOpPMBI )KU3HU - BUPYCHI. 1

17 | O6o0maromiee MOBTOpEHUE IO pazzaenaMm «bromorus kak Haykay, «KuBbie 1
CUCTEMBI M IX OpTaHU3AIHSY, «XUMUYECKUN COCTaB U CTPOCHUE KIIETKNY,
«Ku3HenesaTenbHOCTh KICTKU.

18 | KontponpHasi pabora mo pasaenam «bumonoruss kak Hayka», «KuBbie 1
CUCTEMBI M UX OpraHuU3alus», «XUMUYECKUI COCTaB U CTPOCHUE KIIETKUY,
«Ku3HenesTenbHOCTh KICTKN.

Pa3znea S. Pa3MHoOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB

19 | Knerounsrii nuki. MaTepdaza u MuTo3. 1

20 | JlabopaTopHas paborta «HabmrogeHue MuTOo3a B KJIETKaX KOHYMKA KOpEIIKa 1
JyKa Ha TOTOBBIX MUKPOIIpemapaTax»

21 | Meiio3. buonornueckuii CMBICH U 3HAYEHUE MEH03a. 1

22 | 'ametorene3. OmiogorBopenue. JlaGopaTtopnas pabora «M3ydenwue 1
CTPOCHHSI MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

23 | OnTorenes. OMOpHoOreHes. 1

Pa3znen 6. HacieACTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

24 | Tlpenmer u 3aJja4d TCHETHKU. 3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB, 1
ycraHoBieHHble [. Menaenem. MoHOrHOpUIHOE CKpEIIMBAHHUE.

25 | lurmbpuanoe  ckpemuBanue. JlaGoparopras pabora  «M3ydeHue 1
pe3yNbTaTOB  MOHOTUOPUIHOTO M JUTHOPHIHOTO  CKPELIMBAHUS Y
Jpo30( Bl HAa TOTOBBIX MUKpOIIpEnapaTax».

26 | U3menunBocth. JlaGopatopHas pabota «M3yueHue MoauQUKaIMOHHON 1
W3MECHUYUBOCTH, IIOCTPOCHHE BApPUAIMOHHOTO psJa H BapUAIlMOHHON
KPHUBOW.

27 | MyranuonHas u3aMeH4uBocThb. JIabopaTopHas padota «AHanu3 MyTalui y 1
Jpo30(h Bl Ha TOTOBBIX MUKPOIIpEnapaTax».

28 | I'eneruka uenoseka. [IpakTuueckas padota «CocTaBieHUE U aHATIU3 1
POJIOCTIOBHBIX YEIOBEKAY.

Pa3zpnen 7. Cenexnusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

29 | Cenekmus Kak HayKa | IPOIIECC. 1

30 | buoTexHoIOTHs KaK OTpacib NPOU3BOACTBA. | eHHAs HHKEHEPHS. 1

31 | Okckypceusi «OCHOBHBIE METOIBI M JIOCTHIKCHHS CEJICKIUU PACTCHHHA | 1
KUBOTHBIX (Ha  CENEKIMOHHYIO  CTaHIMIO, I[UIEMEHHYI0  depmy,
COPTOUCIIBITATEIIFHBIA yYaCTOK, B TEIUIMIHOE XO3SKWCTBO, JaOOPAaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOTO IIEHTPA)».

32 | IloBTOpeHue mo pazaeiam «Pa3MHoKeHHe 1 HHAUBUAYATbHOE 1
pa3BuTHE OPraHu3sMoBy, «HacjieIcCTBEHHOCTh M H3MEHYHBOCTh
opranu3mMoBy, «Cejexkuusi oprann3MoB. OCHOBbI OHOTEXHOJIOTHHY.

33 | O6o6marnee noBTopeHue mo npeametry «buosiorus» 3a 10 kiaace 1

34 | T'ogoBasi KOHTPOJIbHAS PadoTa. 1

11 kmacc (34 yaca)

Ne HasBanmue pasaeiia, TeMbl Koxa-Bo

4acoB

Pa3nen 1. IBosnrounoHHasi 6MOJIOTHA 10

1 | DBonmonMOHHAs TeOpHsl U €€ MeCTO B OMOJIOTHH. 1

2. | BiimsiHUE HBOTIONIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U JIPYTUX HAYK. 1

3 | OBomtormonHas teopus Y. lapsuna. [Ipeanocsuiku BOSHUKHOBEHHS 1
JApBUHU3MA.

4 | Cunreruueckas teopusi 3Bosmonuu (CTD) u e€ 0oCHOBHBIE MOJTOKEHUSI. 1




5 | MuxkposBomrorus. [Tonynsiius Kak eTUHUIA BUIA U SBOJIOIUY. 1

6 | EcrectBennslii oTOOp - Hampapistomuid (akrtop s3Bosonun. Dopmer 1
€CTECTBEHHOT'0 0TOOpA.

7 | Bun wm BupooOpazoBanue. Kpurepum Buma. JlabopatopHas pabora 1
«CpaBHeHHE BUIOB 10 MOP(OIOTHYECKOMY KPUTEPHIO.

8 | Apomopdo3sl U a0 TANITAIINH. 1

9 | MakposBoonusi. DopMbl IBOTIOIHH: ¢unernyeckas, TMBEpreHTHas, 1
KOHBEPIeHTHas, MapajuieabHasl.

10 | JTaboparopuast pabora «Onrcanue MPUCIIOCOOIIEHHOCTH OpraHu3Ma U eé 1
OTHOCHUTEJIbHOTO XapaKTepay.

Pa3nen 2. Bo3HnKHOBeHHe W Pa3BUTHE )KM3HU HA 3emJie 9

11 | T'unote3bl NPOUCXOKICHUS )KU3HU Ha 3eMJIe. 1

12 | Pa3BuTHe xu3HU Ha 3emiie 1o 3paM U nepuonam. Ilpaktuueckas padora 1
«3yueHne HCKOMAEeMBbIX OCTATKOB PACTEHWH ¥  JKUBOTHBIX B
KOJUICKIIUSX.

13 | OcHOBHBIE ATAITBI HBOJIOIMH PACTUTEIILHOTO U JKHBOTHOTO MHUPA. 1

14 | Dkckypeust «IBOOLNS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO- 1
HAy4YHBIH WM KpaeBeTUeCKUN My3ei).

15 | OBomtonus yenoBeka. AHTPOMNOJIOTHUS KaK HayKa. 1

16 | OcHOBHBIC CTaJIMH U BETBU HBOJIIOIHH YCIIOBEKA. 1

17 | Yenoseueckue pacbl. ETMHCTBO YesioBe4ECKHX pac. 1

18 | [ToBTOpeHue Mo paszaenam «IBOJTIOIUOHHAS OUONOTHs», «BO3HUKHOBEHNE 1
U Pa3BUTHE KU3HU Ha 3eMIIe).

19 | KouTpoJubHasi padora nmo pasaejaM «IBOJTIOLNHOHHAS OHOJIOTHS», 1
«Bo3HUKHOBEHHE H Pa3BUTHE KH3HH Ha 3emJe».

Paznen 3. Oprann3Mbl H OKpPY:Ka0IIas cpeaa 6

20 | Dkonorus Kak HayKa. 1

21 | Cpenbl oOuTaHus OpraHu3MoB. DKkosiorudeckue (akropsl. JlaboparopHas 1
pabora «Mopdonoruueckue 0coOEHHOCTH PAcCTeHUH M3 Pa3HbIX MeCT
oOuTaHUs»

22 | JlabopatopHasi paboTta «BriusiHHMEe cBeTa Ha POCT W pa3BUTHE YEPEHKOB 1
KoJeycay.

23 | buotnueckue GakTopsl. 1

24 | Dkonoruyeckue XapakTepucTuku mnomnynsuuu. [Ipaktudeckas paboTa 1
«IIoaCcY€T MIOTHOCTU MOMYJISILIMI PAa3HbIX BUJIOB PACTCHUI.

Paznen 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMbI 6

25 | Coo0riecTBO OPraHu3MoB - OmorieHo3. CBs3H B OMOIIEHO3E.

26 | DKOJIOTHYECKHE CUCTEMBI (SKOCHCTEMBI). 1

27 | TluieBble ETH U CETH. DKOJOTHICCKUE ITUPAMUJIBI. 1

28 | Cykreccwsl. 1

29 | AHTPONOT€HHBIE YKOCUCTEMBI. 1

30 | Yuenne B.UM. Bepnajackoro o Oumochepe. I'moOanbHBIE 3KOJOTHYESCKHUE 1
poOJIeMBI.

31 | [ToBTOpenwue mo pasaenam «OpraHU3MbI H OKPYXKaroIIasi Cpeiar, 1
«Coo011ecTBa M 9KOJIOTHYECKUE CUCTEMBIY.

32 | O6o6manee noBTopeHue no npeametry «buosiorus» 3a 11 kiaace 1

33 | T'ogoBasi KOHTPOJIbHAS PadoTa. 1

34 | TloBTOpEeHue 1
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