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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'M HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K peE3ysbTaTam
OCBOCHMSI  OOyYarOINIMMUCS IporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHUCKOMN
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTHUBaUMU K OOy4YeHHI0  OHOJIOruw,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTMUECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUraroTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TMO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBAXKEHUS K 3aKOHY W ITPABOMOPSIAKY, YEJIOBEKY TPyZa U CTApLIEMY IOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEILHOCTH B MPOLIECCE PEaTr3alli OCHOBHBIX HAIPaBICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTr0oCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYWUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMIPOILIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

chOpMHUPOBAHHOCTh pOCCUiCcKOn IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
JTOCTUXEHUsSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTUM, TMOHMMAHUSI 3HAYECHHS OHOJIOTUM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIMUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[0POBbS U
IMOIMOHAJILHOTO 0JIaronoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyeckKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YyMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTePCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON NEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | peau30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO W C€amMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTBh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS M YyMEHUs TpU pelIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOIONIONB30BaHUEeM  (COONIOZICHUE  TIPaBWJI  TIOBEACHHS B TMPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUSI



PYKOBOJICTBOBAThCSI UMHU B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COIIMAJIBLHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAaJoOre
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

MOHMUMAaHUE CHenupuKu OWOJOTUM KaK HayKd, OCO3HaHWUA €€ polr B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AUHCTBE MPHUPOJIbI, YelOBEeKa U
o0miecTBa, B MO3HAHUHM MTPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUH MpoOieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJOTHUU JJIsI COBPEMEHHOW IHBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 III00AJTBHBIX SKOJOTHYECKUX MPOOJIEM U
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIMICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPU U3y4YEeHUU OMOJIOTHH,

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IMOJy4yaeMble 3HaHUS [JIs aHalu3a |
OOBSCHEHHS SBIICHUN OKPYXKAIOMIETO0 MHUpPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perIeHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHHWE LIEHHOCTU HAY4YHOH JEeATEeTbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlleHayYHbIe MOHATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PHKYy METOJOB TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPEHHE,  OKCIEPUMEHT ©  JAPYTHX),
YHUBEpCAIbHBIC Yy4YeOHBIC JeWCTBUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YalIIHUXCsA, CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHMS W  YHUBEpCaJbHble y4eOHbIE JICUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

Osuanenue YHHBepPCAJbHbIMHU y4eOHbIMH NMO3HABATEJbHBIMHU
NEeHCTBUAMM:

1) 6a30Bble JIOrHYeCKHE AeiCTBHS:

CaMOCTOATENBbHO  (QOpMYyJIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh INPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBILIUICHUS
(ananm3a, cuHTE3a, CPaBHEHUS, Ki1acCu(UKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOIOTHYECKUX TOHATHH (BBIIETATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMU TIOHATHSMH);

ONpENEeNATh LEIN JAEATeIbHOCTH, 3aJlaBas IMapaMeTpbl W KpPUTEPUHU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS ISl OOBsICHEHUS (PAKTOB U SIBIECHUMN
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIE, JACIYKTUBHBIE, I10
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMS;

PUMEHSATD CXEMHO-MO/ICJIbHbIE cpencTtBa A MPECTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TakK€  MPOTHUBOPEUYMM  pa3HOTrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHalbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITETbHOCTH;

KOOPAMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;



pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATENbCKON U MPOEKTHOM €SI TENbHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBI0O M  TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PELICHHsI MPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJIBI JACSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro HWHTEepIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(dbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh MW (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHHs, HaXOIUTh apryMEHTHl HJIsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPEeHOca CPEeNCTB U CIOCOOOB
NENCTBUS B MPO(ECCUOHANBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3HECITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJIEH, Mpejiaratb OPUTHHAIBHBIE TOIXOJbI U pElIeHUs,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(pOpMAIK (TEKCTE y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsixX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIM3UpOBATH
UHGOPMAITUIO PA3IMIHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otOope Omosornueckor MHGOpMAaIi, HEOOXOAMMOM TSI BBHITTOJIHEHHS YI€OHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IUIHBIX
MIOUCKOBBIX CHUCTEM;



CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouosiornyeckor nHpopmaluu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
Ononornyeckod HWHPOPMANMEH: TPUMEHATh XUMHYECKHEe, (Qu3nueckue u
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarIsAHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WH)OpMAaIH,
uHGOPMAIMOHHOHN 0€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IMpeasiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUN APYrUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaThb HEBEpOAJbHbIE CPEACTBA OOIIECHHS, TOHMMATh 3HAYEHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICUCTBUSI, TTOHUMATh
HaMEpEeHUs IPYTUX JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YUEOHOU 3a/1a4u;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh II€IM  COBMECTHOM  JESTEeIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ MNOCTH)KEHUIO: COCTAaBIISITH IUIAH JEHCTBHMA,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJla W KaXJOro y4YaCTHHKAa KOMaHIbl B
001l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE IIPOEKTHI, OIEHUBATh UACHU C TMO3UIMA HOBHU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.



Osgi1aieHHe YHHBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

1) camoopranuzanms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS U BBIABICHUS MpoOJeM M HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JECWUCTBUAX U IMOCTYIKAaX [0 OTHOIIEHHUIO K JKUBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 37J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO JNEATEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JESITEIIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIBHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIupsTh paMKH y9eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIa/JIeTh HAaBBHIKAMH  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JIsi OLEHKU CUTYyalluu, BbIOOpA
BEPHOTO PEIICHUS;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO UX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX [pU aHaJu3€ pe3yibTaToOB
JeSITeJIbHOCTH;

3) npuHsATHE CeOS M IPYTUX:

PUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX TMpU aHaJIu3€ pe3yibTaToOB
NeSITEIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH IPYTOTO YEIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI



ITpenmeTHble pe3yabpTaThl OocBoeHUs nporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueOHoro npeamera «buonorus»
Hay4yHbl€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIIPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3jMuYHBIX y4E€OHBIX CUTYallUsAX, a TaKkKe B peaslbHBbIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX c Ouosoruei. B mporpamme mnpenMerHbie
pe3yJIbTaThl IPEACTABIEHBI IO r0JIaM O0yUYEHUSI.

[IpenmeTHbIE pE3yNbTaThl OCBOCHHs yueOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa U HAy4HOI'O MHUPOBO33PEHHMs, O BKJIAJE POCCUNCKUX U
3apyOeKHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHOU
TPaMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBaTh COJAEPKAHWE OMOJOrMUECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJETKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB U NpPEeBpallcHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryslts), ypOBHEBAs OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouoioruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTypHbIX pacTeHuilt H. 1. BaBuioBa), onpeaensiTe TpaHUIlbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJI0IEHUE U
ONMCAHUE XUBBIX CUCTEM, IIPOLICCCOB U SBICHHUM, OPraHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIMYMHAMU, OOBICHEHHE MOITYYEHHBIX
pe3yJbTaTOB, UCIOIb30BAHHBIX HAYYHBIX ITOHATHUM, TEOPUH U 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUH I10OJy4YE€HHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUsA, HWHIAUBHUIYAJIbHOIO pAa3BUTHSA OpraHu3Ma
(oHTOTEHER);

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaIOIIUX JI0AeH, COOI0IEHUS] HOPM IPAMOTHOTO TOBEJICHUS B OKpPY KaroIen
NPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN



COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTUI  JJI1  PalMOHAJIBHOIO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTApHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS UIsl NpEICKa3aHus HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh J1TA0OpATOpHBIE M IPAKTUYECKUE padOThl, COOIIOATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHUE KPUTHUYECKA OIIEHUBaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOTO  COAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUI B OMOJIOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3[1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast 6MOJIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXXaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHSATHIA:
BUJI, TIOMYJISALINSI, TeHO(MOH/, IBOJIOIHS, ABMXKYIUE CUIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHE (HAKTOPHI,
DKOCHUCTEMA, MPOJYIEHTHI, KOHCYMEHTHI, PEAYLEHTbl, 1ENU MUTAHUs,
AKOJIOTHYECKas MUupaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TEOpuH (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogasimeBoro cxonactBa K. M. bopa, uepenoBaHusi riaBHBIX HaIlpaBiICHUN H
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. U. Bepnazackoro),
OMPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUN: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIECCOB U SIBJICHHI, OpPraHU3alusl U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIJBWKCHHE  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOIYYEHHBIX
pe3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJOTUYECKHUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,



OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHHUs, MPHUCHIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEepeHoca
BEIIECTB M TNOTOKA BSHEPIHMM B SKOCHCTEMAaX, AHTPONOIEHHBIX HW3MEHEHUH B
APKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXHMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBSA
OKPY>KaIOIIUX JIOICH, COOI0IEHUSI HOPM IPAMOTHOTO TOBEJCHHUS B OKpY>KaroIei
OPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAallUOHATIBHOTO MPUPOI0NIOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE OMOJOTMYECKHE 3a/1ay, COCTABJISATH CXEMBbI
MepeHoca BEIIECTB U IHEPTUM B HKOCUCTEMAaX (1IETH MUTaHuUs);

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(pOpPMaLMH, HAYYHO-TIONYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJOOAlIbHBIE  JKOJIOTMUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000061m1ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

2. COAEP)KAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOW HAy4YyHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTonbl TO3HaHUS KUBOM IPUPOIbI (HAOIIOEHUE, IKCTIEPUMEHT, ONTMCAHUE,
U3MepeHue, KilacCu(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JlemoncTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:



[Ipaktuueckass padora Ne 1. «Vcrnosb3oBaHHe pa3IWYHBIX METOIOB IMPH
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKusbie cuctempl (OMOCUCTEMBI) KaK peaMeT u3ydenus: ounosorun. OTianyaue
YKUBBIX CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJEKYJISIPDHBIN, KJIETOYHBIN, TKAHEBbIA, OPraHW3MEHHBINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTCOIEHOTUYECKHIA ), OMOC(EepHBIT.

JlemoHcTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HW», «YPOBHU OpPTaHU3AIUU
YKUBOU MPUPOIBD».

O6opynoBanue: Mmojaenb MoJiekyinsl JJTHK.

Tema 3. XuMH4YeCKHUM COCTAB U CTPOCHUE KJIETKH.

XUMHAYECKHN COCTaB KIIETKA. XHMHUYECKHE BJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHTBI. Bo/ia 1 MUHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI W MHUHEpaJIbHBIX BewlecTB B Kkierke. lloanepkanue
OCMOTHUYECKOr0 OaaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKHCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOM MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWMCTBa OeikoB. buonoruueckue
(GyHKUIHU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuszatopel. Ctpoenue (epmenTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHBI.
OTrnuuus PepMEHTOB OT HEOPTAaHMYECKUX KaTaIM3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KcHpud03a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapulibl  (Kpaxmaj, TJIUKOTEH,
HEeJUTI0103a). bruonornyeckue GyHKIMM YTIII€BOIOB.

Jlunuael:  Tpurauuepuab, QGocPoaunuasl, CcTepouasl. [ uapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu unuaoB. CpaBHeHUe
yTJIE€BOIOB, OCTTKOB U JIMMHIO0B KaK HCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Bunet PHK. AT®: ctpoenne u QpyHKIUN.

[utosiorus — Hayka o kietke. KinerouHas Teopust — npuMep B3auMOAECHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmpe NpU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyisl JIHK kak renernueckuil ammapar,
CHUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuYecKas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHue



DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOM U
I'pUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsA CTE€HKA, MIMKOKAIUKC, UX
¢ynkiun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. L{utonnazma u eé
opranouipl. OnHoMemOpanHbie opranouibl kietku: JIIC, anmapat ['ombmxw,
I130CcOMBl.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPWUH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHIpUM u TiacTua. Bunbl minactun. HememOpanHbie
OpPraHOU/bl KJETKH: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKH. DYHKIMA OPraHOUAO0B KJIETKU. BKIIFoueHHUs.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sipa: suepHas 000y0uKa,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JleMOHCTpaum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJCH.

Tabmuubl u cxembl: «llepuognueckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJeKyJibl BOJb», «brocunTes 0enka», «CTpoeHrue MOJIEKYJIbl OeTKay,
«Ctpoenue pepmentay, «Hykinennobsie kucnotsl. JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHue 3yKapuOTHYECKOW KIIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe IPOKAPUOTUYECKOU KIIETKIY,
«CTpoeHue spa KIETKN», « Y TIEBOAB, «JIMmuas.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHWE MJii MPOBEACHHUS
HAOJIOJICHUH, W3MEpPEHUI, HKCIEPUMEHTOB, MHKpPOIpENnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «3yueHue KaTaTUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHHUs KIETOK PACTCHUIA,
KUBOTHBIX U OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MEeTa00JIU3M. ACCUMMISIMS (TUTACTUYECKU OOMEH) U
JTUCCUMUJTISTINS (DHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI €IMHOTO IIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrud B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb ¢pepmeHToB
B 0OMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHMHTE3a ISl KU3HU



Ha 3emuie. Biausinue ycnoBuid cpeapl Ha GOTOCUHTE3 U CIOCOOBI TOBBILLIEHUS €T0
MIPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMOCHHTe3. XEeMOCUHTE3UPYIolIre OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a JIsl
YKW3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KiieTke. PaciieruieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxenwe um ero Buabl. KucnopogHOE OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. D dexTHBHOCTH
HHEPreTHYECKOT0 OOMEHa.

Peakuuu wmatpuuyHoro cuHTe3a. ['enermueckas wundopmamus u JIHK.
Peanuzanus reHetuueckoil uHopmanuu B KieTKe. ['eHEeTHYecKUid KOA U €ro
cBoricTBa. Tpanckpuniusa — MaTpuuHblii cuHTe3 PHK. Tpancisauus — 6umocunTes
Oenka. Otambl TpaHcisiuu. KoawpoBanue amuHOKHCIOT. Pombp pubocom B
onocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IHUKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnoxneduiura yenoseka (BMIY) — BozOyaurens CIIM/a.
OOpaTtHass ~ TpaHCKpUIIUs, peBepTaza W  uHTerpasza.  lIpodunaktuka
pacrpocTpaHeHuUs: BUPYCHBIX 3a00JIeBaHUIA.

JlemoncTpanum:

[Toptpetsr: H. K. Konpsuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuupl 1 cxeMmbl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue U QPyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHUE KISTKN», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTrounbIii UK, WIM >KU3HCHHBIM LMK KieTku. MHTepdaza m MuTo3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIumiouHeIE W TAluIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUWBUAYaJIbHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenune knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasme Ha
Pa3HBIX CTAIUAX MUTO3a. BUOTOTUYECKUN CMBICI MUTO3A.

[Tporpammupyemasi TuOeIb KISTKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: OECIoyioe U MoJioBoe. Bunl Gecronoro
Pa3MHOXKEHUA: JEJICHHWE HaJBOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,



criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiioz. Cranuu meito3a. [Iponecchl, mpoucxosiMe Ha CTaAusX Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOIOrMYECKUHA CMBICT H
3HaYEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBeIe JKene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrmepMaro3oujl, SHMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCcOOCHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOJieHue, racTpytisnus, opraHorene3. IloctamOpuoHanbHOe pa3zBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJACTBA.

Poct u pasButue pacreHunii. OHTOreHE3 IBETKOBOTO PACTEHMS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBOitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbd», «Knerouneiii mukn», «Pemmmkamus JTHK», «Mutosy,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAOIIUX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo30uibl
MJICKOTTATAIOWIETOY, «SHIEKIIeTKa MIIEeKonuTarmero», «Kapuokunes B kierkax
KOpElIKa JIyKa», MarHuTHas MoOJeNb-aliuiuKauus «J/legeHue KIeTKu», MOJelb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIPENapaTax».

Jlabopatopuas pabora Ne 4. «/3yueHuwe CTPOCHHS TOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEapaTaxy.

Tema 6. HacsiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mictopus pa3BUTUA TEHETUKU. Posib uTOI0TMN
U SMOPHOJIOTUH B CTAHOBJICHUM TEHETUKHU. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToApl TEHETHKU (THOPHUI0IOTHYECKUH,
IATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.



3aKOHOMEpPHOCTH HAcJIeIOBaHUs NMPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi TUOPHUIOB TIEPBOTO
nokoneHud. IlpaBuno AOMUHUMpOBaHHUS. 3aKOH pPACLICIUIEHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHOoe  CKpelIMBaHHWE. 3aKOH  HE3aBUCHUMOTO  HACJICOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHann3upyromee cKkpeuBanue. Vcnoap30BaHne aHATM3UPYIOLIETO CKPEIINBAHUS
JUJIsL OIIPE/ICJICHH S TeHOTHIAa OCOOHU.

CuemieHHoe  HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHHUIO T'eHOB. HapyleHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOpUs HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eHetnka mosa. XpoMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['oMoramMeTrHeie W rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
[IPU3HAKOB, CLIETVICHHBIX C IIOJIOM.

N3meHnunBOCTh. BUBI ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanmoHHbIN psil 1 BapualluOHHASI KPUBAS.
Hopma peakuuun npusHaka. KonnyecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUYHUBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTU. MyTaniMoHHasi U”3MEHUUBOCTh. Kitaccudukanuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHbie (PaKTOPBHI.
3aKOH TOMOJIOTHUYECKHUX PSAZIOB B HaclieACTBeHHOM u3menunBoctd H. 1. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPMIAKTUKA U JICUCHUS TeHETUYECKUX
0one3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIULMHCKON
TC€HETUKH B TIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeloBeKa.

JdeMoHCcTpanuu:

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

Tabmumet w cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
IUTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETHYeCcKas



OCHOBa», «3aKOH  YHCTOTHI  Tramer», «JurubpumHoe  CKpeluMBaHHEY,
«llutonornyeckue  OCHOBbI  JWTMOPUAHOTO  CKpeluBaHus»,  «Meho3y,
«B3aumonencTBue aJUICNIBHBIX TI'€HOB», «l'€HeTHYecKue KapTbl pPACTEHU,
KUBOTHBIX WU YEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CLUCIUIECHHOTO C mnoyioMm», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTanmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3oduna» (HOpma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), Tepbapuii «["'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOMpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yuenne MoaupuKaliMOHHON N3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y apo30(uiibl HA TOTOBBIX
MHKpOITpEnapaTax».

[IpakTueckass pabora Ne 2. «CocraBieHUEe UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W IMPOLECC. 3aPOXKJICHUE CEIICKINU U JOMECTUKAIUA.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJBTYPHBIX pacTeHHU. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNIeKIIMU. MacCOBBIM U MHANBUIYATbHBINH OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTephepa. bIuM3KopoacTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHUIMHT.
Otnanénnas rtuOpuausanus U e€ ycrnexu. VICKyCcCTBEHHBIM MyTareHes |
MOJIyYCHUE TOJMUILIONAO0B. JIOCTHKEHHMS CENEKIMU PACTEHHUM, >XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTrexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomobmHantHoW JIHK w Ttpancrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npoosnemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.



Tabnuiel u cxeMbl: kKapTta «lleHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnonnus», «OO0BEKTH OWOTEXHONOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEpEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHblie ¥ NpaKkTUYecKUue padoThbI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHHUS CEJICKIUHW PACTEHUU WU
JKUBOTHBIX (Ha CEIICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATCNIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLMOHHASE OMOJIOTHSL.

[Ipennochulki BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUHU. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJIHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
JapBUHM3MA. JIBWOKYIIME CHJIBI DBOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMK BUAOB B Npupojae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. V301Ut 1 MUTpalus.

EctecTBenHbIil 0oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OPraHU3MOB Kak pe3yJbTaT 3BoJOIUU. [Ipumeps
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.



Bun wu  BumooGpazoBanue. Kpurepun Buzma. OcHoBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBonmorusi. PopMbl  IBOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuann3anusa. AIanTUBHAS paJndalysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsimum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOI0B U CeMsIH, KoyuleKus «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra Mupa, KoJuleKuusg «@DPOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp ammuiukanus «llepexpéct
XpOMOCOM», BiaxHble Tmpemnapatel «PazButue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHM HA 3emJie.

JloHayuyHble TpEACTaBICHHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMusi. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BoOIMU. HavyanbHbie STans
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
®opMUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PasButue xxu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoiabl: KeMOPUHCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ickas 3pa v €€ NepUOabl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOTOT€HOBBI.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3Tallbl
HBOJIIOLIMM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCcKOro Mupa Kak oOTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOIIIOLKA YeJIOBEKAa. AHTPOIIOJIOTHs KaK Hayka. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3JInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU JBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxomdmnii, YenoBek HeaHAEpTAIbCKHM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajibHAas),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJEHHOCTH  MpEJCTaBUTEEH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EIMHCTBO 4eIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe CoaHEUHON cHCTEeMbI», «Pa3Buthe
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPA»,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «pesHue monn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJIETIKK WJIU
M300pKEHUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.



JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJIOTuA. MeToabl SKOJOTHUECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHME U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTHYECKUX
(bhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISLUU U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel U cxembl: kapta «lIpupognsie 30HbI 3emiany, «Cpenbl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30puu-Tyhenbkuy, «llumeBsie menm.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUu.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.



Dkonornueckue cuctembl (dkocucteMsbl). [loHsaTHe 00 »skocucTemMe W
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHUCTEMbBI: MPOAYILICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcHOBHBIE TMOKa3aTEIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTHUUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Omochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKHE IIUKJIIBI 3JIEMEHTOB (yriepoa,
azoTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBieHUsT NPUPOJHBIMU pecypcaMu U WX UCIHoIb3oBaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaUu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBslie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BomoéMa», «ArporeHo3», «lIpumMepHsbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaykHEMIIasi COCTaBIISIONIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril d3dhdexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Obmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHble OHOIIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIECTBaY, KOUIEKINH «bHoLeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTUYECKUM TPYIIIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®denepanuu, U300paxkeHUs OXPaHIEMBIX BHIOB
pacTeHUI U )KUBOTHBIX.

3. UCIIOJIb3OBAHME CPEZICTB OBYUEHWA 1 BOCITUTAHIA
ITEHTPA OFPA30OBAHVS ECTECTBEHHO-HAYUHOI U
TEXHOJIOTMMECKOM HATIPABJIEHHOCTEN «TOYKA POCTA»

Burosiorvst pa3BUBaeT Mpe/CTaB/IeHHs O TTI03HABA€MOCTH JKUBOM TIPUPO/ILI U
MeTo/laX eé TM03HaHHS, T03BO/sIeT ChOPMHUPOBATh CUCTEMY HAyUHbIX 3HAaHUH O
JKUBBIX CHCTe€MaX, YMEHUS UX T0/lyuaTh, TPUCBAMBATh U TIPUMEHSTH B )KU3HEHHBIX
CUTYaLUsIX.

Buosiornueckasi TMOATrOTOBKAa oOecrieurBaeT TOHUMAaHUE OO0YYarO[UMUCS
HayYHBIX TIPUHIIUIIOB Ue/JIOBEUECKOW JeATeNbHOCTU B TIPUPOJE, 3aK/a/bIBaeT
OCHOBBI 3KOJIOTUUECKON KYJ/IbTYPBI, 30POBOr0 0bpa3a >KHU3HHU.

[TpennaraemMplii B MporpaMme IO OMOJOTHM TiepeueHb /1abOpaTOPHBIX H
MIPAKTHUUECKUX PpaboT ABJsSeTCS PEeKOMeH/laTe/lIbHbIM, YUHUTe/b Je/laeT BbIOOp
TIpOBe/ieHUsT 1abopaTOpPHBIX PA0OT U ONBITOB C YUETOM WH/UBUJYaTbHBIX
ocobeHHOCTeM  OOyvarolUXCsl,  CIHUCKA  SKCIIEePUMEHTA/TbHBIX  3a7laHuM,
Tpe/ijlaraeMbIX B paMKaX OCHOBHOT'O TOCYZApPCTBEHHOTO 9K3aMeHa 10 OMOJIOTHH.

3.1 Ornmucanue pubOPOB U 000PYAOBaHUs LIeHTpa 00pa30BaHus
eCTeCTBeHHO-HayUHOW U TEXHOJIOTHUUeCKOU HarpaB/leHHOCTel «Touyka pocTay,
MCTI0/Ib3yeMOro B PaMKax Mpero/jaBaHust yueOHOTo rnpegMeTa «buosiorusi» s

yyJamuxcs 5-9 K1accos.

MartepuanbHO-TexHUYecKasi 0a3a 1ieHTpa «Touka pocTa» BK/IHOYaeT B ceOst
1[1dpoBbie 1abopaTopuH, HAOOPHI K/IaCCUUECKOTO 000pYZOBaHUS [I/Isl TIPOBEIEHUS
O10J/IOTUYECKOTO TMPAKTUKyMa, B TOM UHC/Ie C MCIIO/Ib30BaHUEM MHKPOCKOTIOB.
YuuThiBasi MPaKTUUECKUH OMBbIT MIPUMEHeHHUsI JaHHOTO 000pYy/I0BaHUs Ha YPOKax
Ouo/IOTUM U B TIPOEKTHO-UCC/I0BATE/ILCKOW esiTe/TbHOCTH, CZie/laH OCHOBHOM
aKI[eHT Ha OIMCaHuM IU(POBLIX gabopaTropuii U WX BO3MOXKHOCTSX. IIpu 3TOM
1udpoBble  jlabopaTopuM B KOMIUIeKTaluu  «Buosorusi»,  «OKOIOTUSI»,
dusmosiorusi» cofiepkaT Kak UHIWBUAYyaTbHbIe JaTUYMKH, TaK W TIOBTOPSIIOIIAECH.
Hanvune mof00HBIX TOBTOPSIFOIIUXCS [aTYMKOB DPACIIMPsieT BO3MOXXHOCTU
rejiarora 1o OpraHM3alyiy 1abopaTopHOTo MPAaKTUKyMa.

[laTuvMKu ¥ [1OTIOJTHUTe/IbHbIe MaTepuasbl (MepexoAHUKH, UYYBCTBUTEJIbHbIE
3/IeMEeHThl, MeTOAMYEeCKHMe MaTepuasbl, 3apsfHOe YCTPOWCTBO W  Ap.)
KOMIL/IEKTYIOTCSI B KOPOOKH-ueMo/iaHbl. B Komriekte 1U@poBbIX 1abopaTopuii
cojiep>KaTcsi MyJIbTUZATUYMKH ¥ MOHO/JaTYMKHU.



MyJIbTH[ATUMK 10 3KOJIOTHUHU M03BOJIIeT U3MEepPSATh C/IeAYoIUe TToKa3aTesiu:
BOZIOPO/IHBIM TOKa3aTe/lb BOJHBIX CpeJ, KOHL[EHTPALU HUTPAaT-UOHOB U XJIOPUJ-
VIOHOB,  3JIEKTPOIIPOBOAHOCTb,  BJI&)KHOCTb,  OCBELIEHHOCTb, TeMIlepaTypy
OKpYy»Katoll[el cpe/ibl, TeMIepaTypy pPaCTBOPOB, PACTBOPOB U TBEP/bIX TeJl.

MynbTUJaTUMK 10 (U3MOJ0OTHN TI03BOJIIeT OMpeJensaTh apTepuajbHoe
JlaBjieHUe, MyJIbC, TeMIepaTypy TeJa, YaCTOTY [IbIXaHHsl, yCKOPEHWE IBUKEHUS.

JaTuvk >7eKTpONpOBOJUMOCTU — TIpeJHAa3HaueH JJjs1 PerucTpanuu u
M3MepeHus Y/IeJIbHOW 3/IEKTPONPOBOJHOCTH KUJKUX CpeJl, B TOM UMCJ/ie U BOAHBIX
pacTBOpoB BellecTB. [IpvmeHsieTcss TpU HK3yUYeHUM XapaKTepUCTUK BOJHBIX
pPacTBOPOB, B TOM UMCJIe [IOUBEHHBIX BBITSKEK.

[laTuvK OCBeIEHHOCTH — U3MepsieT YpPOBeHb OCBeIlleHHOCTU U objazaer
CTeKTPaJbHOW UyBCTBUTEIBHOCTHIO O/IM3KOM K UYBCTBUTETLHOCTH Ue/I0BEUeCKOTo
riasa. [uana3on usMmepenus: ot 0 go 188 000 nk. OTHOCUTEIBHAS MOTPELLHOCTD:
15 %. Inara3ox pabourx gauH BoH: oT 350 70 780 HM.

HJaTtuvk TeMmepaTypbl OKpY>Karollled Cpelbl — W3MepsieT TeMIlepaTypy
BO3AYILUIHOM  cpeAbl. JlaTuMK  OCHalleH BbBIHOCHBIM W TepMeTUYHbIM
TeMIlepaTypHbIM 30HZOM, YCTOWUYMBBIM K JlaDOpaTOpPHbIM peareHTaM. [luara3oH
n3mepenuu ot —40 go +180 ° C.

[atuvk TemriepaTypbl PaCTBOPOB — H3MepsieT TeMIlepaTypy PacTBOPOB U
ceinyunx Ten. OcHallleH BbIHOCHBIM WM TepMETHUYHBIM TeMMepaTypHbIM 30H/[IOM,
yYCTOMUMBBLIM K JlabopaTopHBIM peareHTam /lyara3oH n3mepenuii ot —40 g0 +180 °
C.

[atuvk TemmiepaTypbl TepMOMNAapHbIM TpeJHa3HaueH [JJ/s1 U3MepeHUs
temriepatyp Ao 900. Wcrosib3yeTcsi mpy BBITIOJHEHWM pPabOT, CBSI3aHHBIX C
M3MepeHrueM TeMIepaTryp TIUIaB/IeHUsT W Pas3/ioKeHUs BeLeCTB, a Takxke [JIs
M3MepeHUsi TeMIepaTypbl B 5K30TePMUYECKUX MpoLjeccax.

Hatuvk 3ByKa — u3MepsieT YpPOBEHb LIIYMOB B OKPY’Karollleh cpejie W TpHU
OLIeHKe LIyMOMOIJIOLAKLIIMX M30/19TOpOB. [IuHamuuecknii auana3oH: ot 30 1o
130 pb. YacToTHbii auana3oH: oT 50 I'y go 8 kI'w.

Hatunk pH — mnipegHa3HaueH /i1 M3MepeHUs1 BOJOPOJHOIO TOKa3aressi B
BOJHbIX pacTBopax. /Iuara3oH usmepenus: pH: ot 0 go 14. Paspeiuenue: 0,01 pH.
MNuama3on pabouwx TtemmepaTyp: oT 10 go 80 °C. [InMHa W3MepUTETHHOTO
ynektpoga: 140 mm. Hcriosib3yercs [ W3MepeHUsl BOJOPOAHOIO IlOKa3aTeJs
BO/IHBIX PaCTBOPOB, B Pa3/IMUHBIX UCC/IeJOBAHUSX 0OBEKTOB OKPY>KaIOII[el Cpe/ibl.



4. TEMATUNYECKOE IINTAHUPOBAHMUE, 10 KJIACC

KomugecTBo yacoB
Ne HanmeHoBaHMe paszenoB KonTpon oy OneKTpoHHbIe (LUPPOBLIE)
) H TEM TIPOrpamMMBbI Bcero bHBIE P aKTqueCKHe oOpa3oBare/ibHbIe PECYPCHI,
paboTEI PaboTEL obopyaoBanue TP
Bbubmoteka ITOK
https://m.edsoo.ru/7f41c292 ITudposas
1 BHosoryst Kak HayKa 5 05 naboparopus o 61oIoruu (yquHtiecxaﬂ)
[atuvk TemrepaTtypbl UCCIIeyeMoi
cpenpl JlabopaTopHoe 060pyJOBaHue.
Mukpockortt 1udpoBoit
’ JKuBBIE CUCTEMBI U UX 1 Bbubmoteka ITOK
opraHu3alus https://m.edsoo.ru/7f41c292
Bbubmoteka ITOK
https://m.edsoo.ru/7f41c292 Iudposas
3 XUMHUUECKUI COCTaB U 8 1 naboparopwust 1o 6uosioruu (yueHnueckas)
CTPOEHUE KIIeTKU [atuuk TemrepaTtypbl UCC/ieyeMoi
cpenbl JlabopaTopHoe 060pyZOBaHue.
MuKpocKoTIt 1udpoBoit
bubmorteka ITOK
https://m.edsoo.ru/7f41c292 Iudposas
4 JKu3HepesATebHOCTh 6 nabopatopwust 1o 6uosoruu (yueHnueckas)
KJIETKU Iatuuk TemrepaTtypbl UCC/ie[yeMoi
cpenpl JlabopaTopHoe 060pyJOBaHHe.
MuKpockort 1udpoBoit
5 Efgﬁm:;:}:ge 5 1 BuGmorexa LIOK
AHBIAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacneactBeHHOCTD 1 BuGmiotexa [IOK
6 VBMEHAHBOCTH 8 15 https://m.edsoo.ru/7f41c292
OpraHU3MOB
Bbubmmoteka IJOK
https://m.edsoo.ru/7f41c292 Iudposas
7 Cenexisi OpraHu3MoB. 3 naboparopust 1o 6uosoruu (yueHuueckas)
OCHOBbI GMOTEXHOJIOTUH aTuuk TemrepaTtypbl UCC/ie[yeMoi
cpeibl JlabopaTopHoe 060pyAOBaHue.
Mukpockor 1u¢poBoit
8 Pe3epBHoe Bpems 1 Bu6maorexa LIOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4

YACOB IIO ITPOI'PAMME
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11 KITACC

KomuyectBo yacoB
Hanmenosanve
Ne KonTpon 35
o Pa3fesioB U TeM TIpakTHYecK NeKTpoHHbIe (11dpoBbIie) 0O6pa3oBaTe/bHbIE
Bcero BHEBIE
TIPOTPaMMBI we paboTh pecypcel, 06opynoBanue TP
paboTEI

bubnuoreka ITOK
https://m.edsoo.ru/7f41cc74ludpoBas naboparopus
o 6uosoruu (yueHUUecKas)

Hatuuk oceertenHocty. Ludporast 1abopaTtopus 1o

JBO/IIOLMOHHAS 9 1 6uonoruu (yueHuueckas)

Guoorust JaTuuk oTHOCHUTEeTbHON BIAXKHOCTU TaTunK
ypoBHsi pH JlaTuuK TeMrepaTypbl UCC/IelyeMOi
cpeabl JJaTuvK OTHOCUTEBHOMW BJIAXKHOCTH [IaTumk
TeMIepaTypbl UCC/IeyeMOM Cpefibl

Bo3nukHoBeHue

Y pa3BUTHe 9 0.5 Bubmuoreka IJOK https://m.edsoo.ru/7f41cc74

JKU3HU Ha 3emJe

Bubmoreka IJOK
https://m.edsoo.ru/7f41cc74lludpoBas naboparopus
o 6uosoruu (yueHUueckKas)

OpraHusmbl 1 Haruuk oceenjenHocTy. LudpoBas nabopatopus 1o

OKpy’KaroLLast 5 1 6uonorun (yueHHJecKas)

cpena [JaTunK OTHOCUTeNbHOI B/Ia)KHOCTH [JaTunk
ypoBHs pH [laTumk TeMriepaTypbl UcCieyeMoi
cpeabl JJaTulK OTHOCUTENBbHOM BJIAKHOCTH JlaTunk
TeMITepaTyphl UCCIeyeMOU Cpe/ibl

Bubmmoreka IIOK https://m.edsoo.ruw/7f41cc74

Coo0iiectBa u Lndposas naboparopus o 6rosnoruy (yueHnUeckas)

9KOJIOTHUECKUe 9 JaTuuk TeMmiepaTypbl UCCIIe[yeMOH Cpefibl

CUCTEMBI JTabopaTtopHoe o6opyoBaHue. MUKpPOCKOIT
LudpoBoi

Peseparoe 2 Bubnuoreka IJOK https://m.edsoo.ru/7f41cc74

BpeMsi

OBILIEE

KOJIMYECTBO

YJACOBIIO 34 0 25
[TPOT'PAMME
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