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1. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA30OBOM YPOBHE CPEIHEI'O OBLIEI'O
OBPA30OBAHUA

1.1. IHMYHOCTHBLIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABIIAIONINE: OCO3HAHHWE O00YYaOIIMMUCI POCCHHCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACICHUI0, HaJIW4Me MOTHUBAIlMU K OOy4YeHHIO  OuoJoTHH,
[[EJICHANPABJICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TIUTAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» HOCTUraroTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIHLHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUS, PpAa3BUTUA BHYTPECHHEHM TMO3MLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY’KaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, PacHIUpEeHHE >KHU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB M 00513aHHOCTEH, YBOKCHHE 3aKOHA
Y MPABONOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHHMH YyYeOHBIX U TO3HABATEIBHBIX 3a7a4, BBITIOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSXKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJIBTYpYy, IPOLUIOE M HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYAyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTUBHOM JAEATEIBHOCTA TEXHOJOTUYECKOW WM COLMATIbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymied mnpodeccun H  peaaru30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCHOJIB30BATh IPHOOPETaeMble IPU U3yUE€HUU OMOJIOTUY 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAIINX BPE OKPYKAOIIEN PUPOTHON
cpene, yMeHHe MPOTHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJJbMU U TIO3HAHUS MUPA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpodeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 IJI00aJbHBIX HKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh MOJydYyaeMble 3HaHUs i1 aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



1.2. METAINPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe Pe3ybTaThl OCBOCHMS y4eOHOTO mpenmeTa «buomorusy»
BKJIIOYAIOT: 3HAYUMbIe JIsI (OPMHUPOBAHHMS MHUPOBO33PECHHUS OOyYaIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CHUCTEeMa, Hay4HbI (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMAIBHOMN
KOMIETEHIIUM  OOYYaloIIUXCs, CIOCOOHOCTh OOYYaloIMXCS  HCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COIIMAIBHOM MPAKTHKE.

MeTtamnpenMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBeEpPCATbHbIMH Y4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyNIHMpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TIPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbBIE MPU3HAKH, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI PaA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAITMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JAEATEILHOCTH,



KOOPAMHHUPOBATH U BHIMOJIHATH paOOTY B YCIOBUSX PEAIbHOTO, BUPTYAJIHLHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-MCCIIEIOBATEIBCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJI0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JACSITEIBHOCTH IO TMOJYyYEHHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpPa3OBaHHUI0O M TNPUMEHEHUI0 B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYaIlHsIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JJIs J0Ka3aTeIbCTBAa CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUIeHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK IMEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCHOHATBHYIO CpPENyY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO O00JIACTH
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTAaTh HOBBIE HJIEW, MpeJiaraTb OPUTMHAIBHbBIE MOAXOABlI M PEIICHHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE alIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTepatype, OHOJOTMYECKUX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
WH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIHpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOABI MPU TMOUCKE U
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMON TSI BBITTOJIHEHHS YISOHBIX
3a/1ay;



npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYPYy aKTUBHOT'O MCITOJIb30BAaHUS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOIHUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAayeCcTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJIBI, (HOpPMYJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuwy,
MH(GOPMaIMOHHON 0€30M1aCHOCTU JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYUIECTBJISATH KOMMYHUKAILIMH BO BceX c(hepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUM IO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIOJIHEHUS MpeasiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacno3HaBaThb HeEBepOaJbHbIE CpPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaMEepEeHUsl IPYTuX JIOJeH, MPOSIBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjeHa KOJUIEKTHBA;

OpUHUMATh IeJIM  COBMECTHOM  JeATEIbHOCTH, OpraHU30BbIBaTH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOI paboTHI;



OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaX/I0r0 YYaCTHHUKA KOMAH bl B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBATh UJEU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh NMHUIIUATUBHBIM.

OBJaieHne YHMBEPCATbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUWS JUIsl BBISIBICHUA NpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKUX 3HAHUW IEJNEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX W MOCTYINKaxX MO OTHOUIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 370POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENILHO COCTABJIATH IIJIAH PEMICHUS] TPOOIIEMBI C YUETOM UMEKOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacuMpsATh paMK{ y4€OHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAHUINH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHHM, MCIOJIb30BaTh MPUEMBI PEQIICKCUU [IJIsT OIEHKH CUTYalluH, BbIOOpa
BEPHOT'O PEILECHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 MX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsiTHE Ce0sl U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

1.3. IPEJAMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3ynbTarhl OCBOeHHS mnporpammbel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yaeOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3jMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKKE B PEabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJAEpKAHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
roMeocTtas (camMoperyysiius), YpPOBHEBasi OpraHu3alus JKUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenust (0 meHTpax MHOTooOpasus H
MPOUCXOKIEHHUS KyJIbTYpHbIX pacTeHuid H. 1. BaBunosa), onpenensats rpaHUIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOII0IEHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIACAYEMbIMH BEIUYUHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pEe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BBIBObI
HA OCHOBAHMH TMOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BEILECTB W MPEBpALICHHS] dHEPTUU B KIETKe, (POTOCHMHTE3A,



IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEUICHU B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXaIOIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO IMOBEJIEHUS B OKPY>KAIOIIEH
OPUPOIAHON cpejie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBpPEMEHHOW  Ouonorum  u OMOTEXHOJIOTM  JUIsi  PalMOHAIILHOTO
IPUPOAOIIOIB30BaHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI JJIsl MpEJCKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOPHbIE M IPaKTUYECKHUE padOThl, COOIIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoOBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mas 6nosIornuecKyro UHGOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN armapat OMOJOTHH.

[IpeameTHbIE pe3ysnbTaThl OCBOCHHS ydeOHoro npeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJIOTUYECKUX TEPMUHOB U IOHATUMN: BUJI,
HOMYJISILMSI, TEHO(OH[, 3BOJIONMUSA, ABMXKYLIHME CHIIBI ((PaKTOphI) HBOJIOLHUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, pPEAYyLUEHTbl, LEeNu MUTaHus,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpuH (SBONMIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUH U



nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepnanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3b], BHISIBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEIUYUHAMHU, OOBSICHEHHE MOJYyUYEHHBIX PpE3yIbTaToB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHE JI€JaTh BBIBOJIBI
HA OCHOBAHMH TMOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, TEpEeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yYMEHHE TMPUMEHSTh MOJyUYEHHBIC 3HAHUS A1 OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUYECKUX PEHICHU B MOBCEIHEBHOM
XKU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JIFO/ICH, COOII0OIEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOI OMOJIOTHH JIJIS1 PAIIMOHATILHOTO TPUPOI0TIOIH30BAHUS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/1au, COCTABJISTh CXEMBbI
MEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKUe padOThl, COOMIOATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTMYECKHME  MPOOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYO MO3HUITHIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 61MoIOTHYECKY0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



2. COJEP) KAHUE OBYYEHUSA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusiocoueit, ITUKON, ICTETUKOW U TPABOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW NPUPOIbI (HAOII0OICHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJOB IPHU
W3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuuyeckuii COCTaB M CTPOCHUE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHTHI — OnoJIoTHYeCKHe KaTam3aTopel. CTpoeHue PepMeHTa: aKTUBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W moJucaxapulpl (Kpaxmai, TJIMKOTEH, [EeJUII0I03a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykimeotunslr — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kieTke. KiietouHas Teopus — mpuMep B3auMOIEHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Kretka kak uenaoctHas xuBas cucrema. OO0mye npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpOoKapHoTUYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpanHble opraHounbl kinetku: OIIC, ammapat Tonbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPUOJIU, PECHUYKH,
KIyTUKHA. ODyHKIIMN OPraHONI0B KJIETKU. BKitoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JleMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. llnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmuubr u cxembl: «lleprogudeckas TaOaUIAa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enkay, « CTpoeHue MOJIeKYJTbl OemKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CTpoeHue sapa KIETKn», « YTIIeBOAbD), «JIumuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIBbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIONIHe OaKTepuu. 3HAYEHHE XEMOCHHTE3a JIsl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BEIIeCTB, BBIJICJICHUE U
aKKyMYJIMPOBAaHUE YHEPTHHU B KJIETKE. DTaIbl SHEpreTuueckoro ooMena. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnutensHoe dochopunupoanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OounocuHTe3e Oenka.

Hekinerounsle ¢popMbl xu3HU — BUpychl. Uctopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BHY) — Bo36ymutens CIIN/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii ooOMen», «Ximopomiact», «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIHOHHpPOBaHUE TeHa», «CuHTe3 Oenkay», «I eHeTHuecKuid Koay,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

ObopynoBanue: moaenu-anmvkanuu «Yasoenne JJHK u Tpanckpunmmsy»,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. IIpoueccsl, mpoucxoasimuye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMPOBAHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosmormyeckuii CMbICT U
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
OcoOeHHOCTH CTpOeHHUs SUIEKJIEeTOK U crepMaro3ouoB. OIiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAMOPUOHABLHOTO Pa3BUTHUS: MPSAMOE, HENpsaMoe (JIUYuHOYHOE). BiusiHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-alIUInKauus «J/leaeHue KIeTKu», MOJElb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKHA (TUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHne cuenienns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAU(PUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M11P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUsS 4YEJIOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €TO IIUTOTCHETHIECKAs
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IIMTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBaHusy, «Menos», «B3aumoaercTBue aaielbHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4e€JOBEKa», «I'eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KUBOTHBIX,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-daktopay, «'eHeTuka rpyrm KpoBu», « MyTalluoHHAsE U3BMEHYHBOCTH.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurnbpugHoe ckpemuBanue», <«llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTari OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble M NpakTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMPOLECC. 3apOKICHUE CEIIEKINHA U JTOMECTHKALIHS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCX0XKACHUSI © MHOTO00pa3Hsl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMU pPACTEHUMHW M KUBOTHBIX. OIllEHKa JKCTephepa. biam3KkopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes v nojrydeHue
NOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepusd. Kietounble KyJIbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckne W dTtudeckue  mpoosmembl. MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
NBanos.

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTexHOMOTHHY, «KieTtouHsie KyabTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlabopaTopHble M NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUU PACTEHUU Hu
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerenscTBa HBomOIMU. [lameoHTONOrHMYECKHE: TOCIEI0BATEILHOCTD
NOSIBJICHUS BHUJOB B MaJCOHTOJOIMYECKON JIETONMMCH, NEPEXOAHbIE (POPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH U (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYyISIpHO-OMOXHUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAST W3MEHYHBOCT,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTanuoHHbINA
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbIII 0TOOp — HamnpaBisgiomuil Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsr
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMoph03bl U UAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxieHHE OT HeCHEeUHaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabnuips! 1 cxembl: «Pa3BuTHe OpraHMYecKoOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYHUBOCTH», «Apomopdosbl», «Umuoamantammm», «OO0mas aereHepanus,
«/IBmKymme cunsl dBomoonum», «Kapra-cxema wapmpyrta nyrtemectsus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIIPaBICHUS 3BOJIIOLUNY, 0O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DopMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapaTel «PazButue Hacekomoroy, « PazButue nsarymkm,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KpbUIbEB U OKPACKH TENA).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlabGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHClIepMus. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HavanbHbie 3Tambl
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
dopMHUpPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHud u
JKUBOTHBIX. [10siBIEHNE, paciBET U BEIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopel) anTponorene3a. HacieacteenHas '3BMEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek mnpsaMoxoasummi, YemoBek HeaHIepTalbCKkui, UYenoBek
pa3yMHbIii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMsS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpasuiickasi),  HeErpo-aBCTpaJiouiHas  (PKBaTOopuaibHasl),  MOHIOJOMJHAs
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuner 1 cxembl: «Bo3aukHoBenue ConHeyHOM cuUcTeMBl», «Pa3Butue
opraHudeckoro wmupa», «PacrurenpHas kinerka», <«OKMBOTHas — KIETKa»,
«IIpokapuoTnueckas kiertka», «CoBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIIA), CIICTIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue uckomaeMbIXx OCTATKOB PAacCTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy KamOIIas cpeaa.



DKOJIOrHs KaKk Hayka. 3aa4yd ¥ pa3aeibl 3KOJIOTHH. MeTOo bl SKOJIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckne ¢akropbl. Krnaccudukamus -sKonoruyeckux (HakTopos:
abnoTtnyeckue, OWOTHYECKHME U AHTPOIOIreHHbIE. JIEHCTBUE HKOJIOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue aktopsl. Busibl OMOTHUYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS,
XUIIHAUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JdeMoHCTpPauu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusmoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISINU UHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHnas paborta Ne 4. «BrnusiHre cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ounoreoneno3e. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: POIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuimieBbie nenu u cetu. OCHOBHbBIE
MOKa3aTelld KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MHPAMMIIbI:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHMBOCTD,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U yPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Ouochepnl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumesbie 1enu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOTE€HHBIEC BO3AEHUCTBUS HA TPUPOAY», « BaKHENIIINE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepsn»,
«®akTopel  gerpamaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTophI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anmukanus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo0IIecTBaY, KoJUeKuun «buotieHosy, «Bpenurenu BaxxHEUIIUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTECHUIN U dKUBOTHBIX,
NPUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpaHSAEMbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



3. TEMATUYECKOE INTAHUPOBAHUE

I[TPOTPAMME

10 KJIACC
Kosin4ecTBo 4acos DJIeKTPOHHbIE
(ungposbie)
Nen/m  HaumeHoBaHHe pa3JesioB H TeM Kontpoabubie  TIpaKkTuueckne  ogpasopatelbibie
NPOrpamMMbl Bcero
paﬁOTbI paﬁOTbI pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTOTHA Kax Hayxd 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
MBLIE CHCTCMBT M HX OpranHsatiid https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 nggﬁﬁ:&;ﬁ,gﬁ}; £416292
bu6mmoreka [IOK
4 XK 6
MBHEACATEIRHOCTD [ICTRH https://m.edsoo0.ru/7f41c292
5 PazmHoOXeHME M MHIMBUYaAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne ni/m HaumeHoBaHMe Pa3/1e/ioB H TeM MPOrPaMMBbI Koutponbubie  [IpakTuueckue (m¢posnie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bu6mmoreka [IOK
1 C) 0 9 1
BOHOUHONHA DHOOHA https://m.edsoo.ru/7f41cc74
bubmunorexa [JOK
2 B 9 0.5
O3HUKHOBCHHE M Pa3BUTHUE JKU3HH Ha 3eMJie httos://m.edsoo.ru/7f416c74
bubmuorexa [JOK
1
3 Opranu3Mbl 1 OKpYsKaromias cpea 5 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
P 2
> CICPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

4. CPEJICTBA OBYUYEHUSI U1 BOCIIUTAHUS HEHTPA OBPA3OBAHUS ECTECTBEHHO-HAYYHOM "
TEXHOJOINYECKOMN HAIIPABJIEHHOCTEM «TOUYKA POCTA»

MarepuanpHO-TeXHHUYECKass 0a3za meHtpa «Todka pocrtay BKIOYaeT B ceOs IUPOBBIE JTabopaTopuu, HAOOPHI
KJIACCUYECKOTO OO0OpYJOBaHUS Uil MPOBEJACHUS OMOJOTHYECKOTO MPAKTUKyMa, B TOM 4YHUCJIE C HCIOJIb30BAaHHUEM
MukpockonoB. [{udposeie nabopatopun B koMiuiektauuu «buonorus», «9konorus», OU3MOIOTUS» COAEpPKAT Kak
UHAVBUIyalIbHbIE JATYMKW, TaK W MOBTOpstomuecs. Hamnuue mogoOHBIX MOBTOPSIOMIMXCA JATYUKOB PACIIUPSET
BO3MOYXHOCTH T1€JIarora o OpraHu3aluy JJ1adopaTtopHOro MpakTUKyMa.

JIaTYuKU U TOMOJTHUTEIbHBIE MaTepuaibl (IEPEXOIHUKH, YYBCTBUTEIILHBIC 3JIEMEHTBI, METOJIMUYECKUE MaTEpHUalbI,
3apsiTHOE YCTPOUCTRBO U JIP.) KOMIUIEKTYIOTCS B KOPOOKU-ueMo 1aHbl. B komIiekTe udpoBbIX T1abopaTopuii coeprarcs
MYJITUJATYUKN 1 MOHOJIATUMKH.

MynbTUIATYUK 110 SKOJIOTHH TO3BOJISIET U3MEPSATH CIEAYIOIIME MTOKa3aTed: BOJIOPOIHBIN MMOKAa3aTeNlb BOJAHBIX CPEI,
KOHIICHTPAIIMM HUTPATHOHOB M XJOPHUII-MOHOB, 3JEKTPONPOBOJHOCTb, BIIAXKHOCTb, OCBEIIEHHOCTh, TEMIIEpPaTypy
OKpY>Kalollel Cpeibl, TEMIIEPATypy PACTBOPOB, PACTBOPOB U TBEPABIX TEI.

MynbTuaaTduK 10 (GU3UOJIOTUH TTO3BOJISET ONIPENEIISATh apTepUaIbHOE JaBICHHE, MyJIbC, TEMIIEPATypy Teja, YaCTOTy
JIBIXaHUS, YCKOPEHUE JBUKCHHUS.

JlaT4uK 3JEKTPONPOBOAMMOCTH — MPEIHA3HAYEH /ISl PETUCTPALIMU U U3MEPEHUS YJIETbHOU 3JIEKTPONPOBOTHOCTH
KUJKUX Cpel, B TOM YKCJIE U BOJHBIX PacTBOPOB BemlecTB. [IpumeHseTcs MpU U3yYEHUH XapaKTEPUCTHUK BOIHBIX
PacTBOpPOB, B TOM YHUCJIE TOUBEHHBIX BBITSIKEK.

JlaTurK OCBEHMIEHHOCTH — HU3MEPSIET YPOBEHb OCBEIIEHHOCTH W 00JIaJjaeT CHEKTPaJIbHOW YYyBCTBUTEIBHOCTHIO
OJIM3KOM K YYBCTBUTEIBHOCTH 4eJIOBeuecKoro riasa. Jlmamazon msmepenus: or 0 mo 188 000 nk. OTHOcHUTEnbHAs
norpentHocThb: 15 %. Jlnanazon padounx amuH BosH: OT 350 1o 780 HM.



JlaTuuk TemmepaTypbl OKpY>Karolledl cpeapl — HU3MepseT TeMIlepaTypy BO3AYIIHON cpenbl. JlaTyuk ocHalieH
BBIHOCHBIM U T€PMETUYHBIM TEMIIEPATYPHBIM 30H]IOM, YCTOMUUBBIM K JJaOOpATOPHBIM peareHTam. J{namna3oH usmepeHui
ot —40 no +180 ° C.

JlaTyuk TemIiepaTrypbl paCTBOPOB — H3MEPSIET TEMIIEPATYPY PACTBOPOB U ChllTyyux Ted. OCHAIEH BHIHOCHBIM U
TEPMETUYHBIM TeMIEPaTypPHbIM 30HIO0M, YCTOMYUBBIM K Ja0OpaTopHbIM peareHTaMm Jluamazon usmepenuid ot —40 1o
+180 ° C.

JlaTuuk TeMmIiepaTypbl TepMOMNApHBIA MpeaHa3HaueH Ui u3MepeHus temmeparyp a0 900. Hcnonb3yercs mnpu
BBITIOJIHEHUHU pa0OT, CBA3AHHBIX C U3MEPEHUEM TEMIIEPATYp IJIABJICHUS U Pa3JI0KEHUS BEIIECTB, a TAKXKE JIJIsl H3MEPEHUS
TEMIIEPATYPBI B SK30TEPMUYECKHX MPOIECCAX.

JlaTuuk 3ByKa — M3MEpPsIET YPOBEHB IIIYMOB B OKPY>KAIOIIEH Cpejie U NMPHU OIIEHKE ITyMOTOTJIOMIAIONINX U301 TOPOB.
Junamuaeckuii nuana3oH: oT 30 mo 130 ab. YactotHbii quana3oH: ot 50 'y o 8 kI,

Jatuuk pH — npeaHa3zHaudeH 11l U3BMEPEHUS BOJAOPOAHOTO MOKa3aTesl B BOJHBIX pacTBOpax. Jluana3oH usMepeHus
pH: ot 0 go 14. Pazpemenue: 0,01 pH. Jluanazon pabouux temmnepatyp: oT 10 mo 80 °C. JlnuHa U3MepUTEIBHOTO
anektpona: 140 mm. Mcnoinb3yercs s WU3MEPEHHs BOJOPOJHOIO TMOKAa3aTelsl BOJIHBIX PAacTBOPOB, B Pa3IUMYHBIX
HCCIIEIOBAHUSIX O0OBEKTOB OKPYKAIOLIEH CPEIbI.



