MyHuiunanbHoe 6roKkeTHOe 06111e06pa3oBaTebHOe yupeXKaeHHe
«Cpepanss 061jeobpasoBaresibHas 1mKoa Ne 8»
ropojckoro okpyra «I'opog JlecHoit» CBepa/oBcKo# o61acTu

[TPUHATO

Telaroruuyeckum COBETOM
MBOY COIII Ne 8

ITpotokon Ne 1 ot 28.08.2025

PABOYAS ITPOTPAMMA
yue6Horo npegmera «BUOJIOT' USI» (yriy6ieHHbIH yPOBeHb)

s 10-11 knaccoB cpeanero ofuero o6pazoBaHus

(c ucriosib30BaHHEM CpeJCTB 00y4eHHusA U BOCTUTAHUSA
HeHTpa o0pa3oBaHUs eCTeCTBEHHO-HAayYHOM U TeXHO/IOrHYecKoi

Hanpas/ieHHocTel «Touka pocra»)

JlecHown, 2025



1. IMIAHUPYEMBIE PE3YJILTATHI OCBOEHUSI IPOTPAMMBI 1O
BUOJIOTMU HA YPOBHE CPEJJHEIO OBLIETO OBPA3OBAHMUS
(YTJIYBJEHHBINA YPOBEHD)

1.1. JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaroIMMHUCST TPOTPaMM  CpPeIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrPaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Momusayuu K OOy4YEeHUIO  OHOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJOrMYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOJIOTUYECKOU KYJIbTYPBI,
CcnocobHoCcmu cmasums NEIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3UIMU JIMYHOCTU, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U TMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapllieMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOT0 OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXKaroUen cpele.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PacHIUpEeHHE >KHU3HEHHOTO
ONbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE peaan3alii OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPH CO3/ITaHUN YUIEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBAKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOK PoauHy, CBOM SI3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KEHHIO M 3ammuTte OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHA JKUBOW MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHUE, COOJIFOIEHNE TUHTUEHNYECKHUX ITPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPaBWJI HWHJAWBUAYAJIbHOTO M  KOJUIEKTHBHOTIO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam npodhecCHuOHaNbHOU NEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K MTPUPOJE KaK UICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHUOOPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOIO XapakTepa 3KOJOTMYECKHX Mpo0ieM M MmyTed ux
pelLIeHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M yMEHUs TpU  pElIeHHH TNpoOJieM, CBS3aHHBIX C  PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOW M YWTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXalollleM MHpPE KaK O €QUHCTBE NMPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEeCcypcHble  MNPOOJIEMBbl  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKPYXAlOIIer0o MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

1.2. METANPEJIMETHBIE PE3YJIbTATbI

MertanpenMeTHble pe3yJbTaThl OCBOCHMs ydyeOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyYArOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuKky METOJ0B IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleI0BaHNe, HAOJI0IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4eOHbIe JeHcTBUS (IMO3HABATENIbHbIE, KOMMYHHMKATUBHBIC, PETYJSATUBHBIE),
oOecrieunBaronme GopmupoBanue GyHKIMOHATHLHOM IPAMOTHOCTH M COLIUATIBHOMN
KOMIIETCHIIUM ~ OOYyYaloIIMXCA; CHOCOOHOCTh OOYYarolIuXcsi  HUCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHAE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

B pesynbrate nzydeHus OMOJI0TUU Ha YPOBHE CPEAHEr0 00I1Iero 00pa3oBaHuUs
y oOyuwaromerocs OyayT chOpMHpPOBaHBI TO3HABATENbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpPCaJbHbIC YydeOHBbIC JICHCTBUA,
pEryJIATUBHBIC YHUBEpCAJIbHbIC yUeOHbIC EUCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOrPAMMbl CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCATbHBIMHA yueOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENbHO  (QOpMYyJNIHMpOBaTH M aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIWBAaTh
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTIpENENITh 1EMu JeATEeIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJbTAThI ACSATEILHOCTU C TOCTABICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTUYECKHE pPAacCyXkIeHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



NPUMEHATH CXEMHO-MOJIENIbHbIE CPECTBA I MPECTABICHUS CYIIIECTBEHHbBIX
CBSI3¢M M OTHOIICHMH B M3Y4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IMYHBIX WH(POPMAITMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUTAaH pEIICHHS MPOOJEeMbI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOIHATH paOOTY B YCIOBHUSIX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOSKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a]1a4, TPUMEHEHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEPHpETalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHI0 B YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TTPOEKTOB;

(dbopMHpPOBATHh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs TOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 32/1aBaTh MapaMeTPhbl K KPUTEPUN PEIICHHUS,

aHAIM3UPOBATh TIOJNYYCHHBICE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TOUCK TIepeHoca CPEACTB M CHOCO00B
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh TEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KHU3HECITSIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJECH, MpEiaraTb OPUTHHAIBHBIC MMOIXOJbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW JUTeparype, OHOJOTHYECKUX CIOBapAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMyIIMpOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHBIE METOMABI MPU TMOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOIUMOM 711 BBIMOTHEHUS YUECOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCITOJIb30BAaHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMy  MpEACTABICHUS
Ounonornyeckon HH(popMaluu (CXeMbl, rpaQuKu, IMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayeCcTBE CpeacTBa Npu paboTe cC
OMOJOrnyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKHE 3HAKU W CUMBOJBI, (HOpMyJibl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBi1ajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) o6menmne:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS MpeiaraeMomn
3a/1a4y, YUYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3HMIMI IPYTUX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMUKHOBEHUS KOH(JIMKTHBIX CHUTYyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:



MOHMMATh M KMCHOJIb30BaTh MPEUMYIIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJEHCTBUS NP PELICHUH YUeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAEUCTBUH C y4€TOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEN KaXKI0T0 YJI€HA KOJIJIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpeieniaTh pojad € Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOT0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TO3WLHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBIICHHUA TNPOOJIIeM U UX
pEIIeHHs B )KM3HEHHBIX U yY€OHBIX CUTYAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOLIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATh MMO3HABATEIIBHYIO NESITEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHMpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEILHO COCTABJIATH IJIaH PEIICHUS TPOOIEMBI C YUETOM UMEOUTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJIaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTbl JPYTHX IIPH aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

1.3. NMPEAMETHBIE PE3YJIbTATDI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecleUYeHUE
npopuapHOro  oOyueHust  oOydaronuxcss  Ouomoruu. OHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUH Hay4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TI0
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJTYYE€HUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI IO
rojiamMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buonorus» B 10
KJaacce TOIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OWOJIOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHIeHWH TpoOJieM  palroHaIBLHOTO
MIPUPOIOTIOIB30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAaHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIaralIre OUOJIOTHYECKHE TEPMUHBI W TOHATUS (JKU3HB, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xknerounas Teopus T. llIanna, M. lllneitnena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. M. BaBuioBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHMI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TEPBOr0 MOKOJEHHUS, PACHICIUICHUsI, YUCTOThl TaMeT, HE3aBUCHUMOTO



HacinenoBanuss ['. MeHgens, TOMOJOTMYECKHMX psIOB B  HACJIEACTBEHHOU
n3menunBoctu H. . BaBuiosa), npuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMU METOAAMHU HAyYHOI'O ITO3HAaHHUS, HCIIOIb3YEMBIX B
OMOJIOTUYECKUX MCCIICOBAHUSAX JKUBBIX OOBEKTOB (ONMHUCAaHUE, W3MEpPEHHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
IPOTEKAIOIIMX B OPraHU3Max PAcTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKHX
IIPOLIECCOB: 0OMEHa BeHIecTB (MeTaboIM3M), NPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIy OpPraHOMJAMH KIETKH U HX
(GYyHKUMSIMH, CTPOEHHEM KJIETOK pPAa3HbIX TKaHEM M UX (QYHKUUSIMH, MEXITY
OpraHaMM U CHCTEMaM{ OpraHOB y pPACTEHM, *XMUBOTHBIX M YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (YHKIMSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX UKIJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANIBHOTO Pa3BUTHS, T'€HOTUNOM U (DEHOTUNIOM, (PEHOTHUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATh OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIS J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX IPYyI;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUUHHO-CIICICTBEHHbIE
CBSI3U MEXKJy UCCIEeIyEeMbIMU OMOJOTMYECKUMHU MPOIECCAMU U SIBIICHUSMH, JI€1aTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHbIE M MpakTUYecKue padoThl, cOOJ0aTh
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyIHpys 1Lellb KCCIEIOBaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
pe3yabTaThl U J€NaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIENOBATENbCKOW paboTe Mo OHOJIOrHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAay4HBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBbIE  pEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;



YMEHUE OLIEHHBAaTh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
o0acTy GMOJIOTHUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIlpaBJIECHHOE U3MEHEHNE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

yMEHHUE OCYILECTBIIATh OCO3HAHHBIM BBIOOp Oyayuiell mpodeccruoHanbHOM
JeSATEIbHOCTH B 00JacTH OMOJIOTUH, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO03SICTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3alMsIX CPEIAHEro
PO eCcCCHOHAILHOTO U BBICIIET0 00pa30BaHuUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa, B TO3HAHWM 3aKOHOB MPHUPOABI W PEHIEHUH 3KOJOTUYECKUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIb30BaHUS, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPHUPOJE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJaJeTh CHUCTEMOM OMOJIOIMUECKHUX 3HAHMUH, KOTOpas BKIOYAeT
ONpEJENeHUs] M MOHUMAHWE CYIIHOCTH OCHOBOIOJIATAlOMUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMOIOrMUYECKUE TEOpUU
(oBomronmoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUs SBOJIOLUH), YUCHUS
(A. H. CesepiioBa — 0 myTsX u HampaBieHusx sBoitonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apojeiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUYECKON MNHpaMHJIbl 3HEpPruM), runore3bl (runore3a «vupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAYyYHOTO  TO3HaHWS,
UCIOJIb3yEeMbIMH B OMOJIOTHYECKUX MCCIIEI0BAHUSAX HKUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHE BBIICIATh CYUIECTBEHHbIE MPHU3HAKWA: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM H Omocdepbl, CTAOMIM3UPYIOMIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUA00Opa30BaHUs,
BIUSHUAA  JBWXKYIIMX  CWJ  DBOJIOIMM  HAa  TEHOMOHJ  MOMYJISALHUH,
MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANPABICHUMN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;



yMEHHE YyCTaHABIMBATh B3aUMOCBS3M MEXAY TMPOIECCAaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3jIMYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  NPHU3HAKK  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€Hd OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHWS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPHUPOJIBI M UESTIOBEYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4U, BISABISTH TPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIETYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBJICHUSIMHU, J1€71aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHUE padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, aHATU3UPOBATH IOTYUYEHHBIC
pE3ynbTaThl U CNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMoJIoruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJbTaThl HA  YYCHHUYECKHX
KOH(DepeHusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHNUHN JKU3HH, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeaoTBpaICHUSI
rII00aabHBIX H3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiel mpodeccruoHaTbHON
NEATESILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, IHUIICBOM
MPOMBINIUICHHOCTH, YTJIYOJIATh IIO3HABATEIILHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOJOHKCHHE
OMONIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



2. COAEPKXAHME OBYUYEHUSA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJOoTUUd B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. bensies.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XKHUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CHCTEMATH3alus, MeTaaHanus3. [londarue o 3aBucuMon u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [lpuunMHBI UCKaXEHUs pPeE3yabTaToB dKcnepuMmeHTta. [loHsTue
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa >XMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE I IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
W3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KjieTKku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJOTHMU:  MHUKPOCKOIMS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTuueckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, aektpodope3, auddepeHraIbHoe EHTPUGYTHUPOBaHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boga 1 e€ poJib Kak pacCTBOPUTEIS, pEareHTa, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyJisiuud. MuHepanbHble BEIIeCTBa KIETKH, X Ouosiornueckasi pojb. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue BellecTBAa KIETKH. buosornueckue mnojauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpyKkTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuotnsi.

YraeBonbl. MoOHOCaxapuabl, AMCAXAPUJIBI, OJTUTOCAXaPUIbI U MOJUCAXAPUIBI.
OO6mumii T1IaH CTPOGHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YIII€eBOIOB.

Jlununel. I'uapodunsHo-TUApOdOoOHBIE cBOMcTBa. Kitaccuduxarus aunumos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me cBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxknennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxkneotunpl. [Tpunnun kommementapuoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinast cnupanbs. Mectonaxoxaenue u ouosnornueckue pynkuuu JHK.
Buasl PHK. ®yukunu PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIUU B
Kietke. /[pyeue nykneozuompugocghamol (HT®D). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoiiorusi: OMOXUMHUYECKHe U OMOoDU3NYECKUEe UCCICTOBAHMUS
COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyNl. Mooenuposarue
CMpPYKMypbl U QYHKYUi OUOMONEKYI U UX KOMNaekcos. KomnvromepHulil ouzaiin u
Opeanuyeckull cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JleMmoHcTpanuu

[Toptpetsr: JI. [Tonmunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinus, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XuMHUECKUX SJIEMEHTOB B HEXKUBOU MTPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKMBOW MPUPOIEN.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHUe
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJb», «CTpoeHHE MOJIEKYJ
yrieBoJoB», «CTpoeHne MOJEKya JunuaoB», «HykieMHOBbIE KHCIOTHDY,
«Crpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHEe OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuin.

JlaGoparopHasi padora «lccrnenoBanue HyKJIE€MHOBBIX KHCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue u QyHKIMHU KICTKH

Tumbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.



Ctpoenne npokapuoTHieckas kieTku. Kiierounas cteHka OakTepuii v apxe.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (arouutos3. Dk301uTo3. Knetounas crenka. CTpykrypa U (QyHKIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbkM, JM30COMBI, HUX CTpOoeHHE U (QyHKUMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opraHonabl kieTku CTpoeHue U (PyHKUUHM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTodynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE SYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKkn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTHIECKON KIIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydyeHHME CTPOEHHS KIETOK pa3IMYHbIX
OpTraHU3MOB).

IIpakTuyeckas padora «/3yyeHue cBOMCTB KIECTOUHON MEMOpPAHBI».

JlaGoparopnass padora «lccienoBanne Mmia3mMoiiM3a W JETUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnueckas padora «/3ydyeHue IBMKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpaLleHie JHEPIUU B KJIeTKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue AT B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakIud KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTtain3aTtopoB. benku-
aKTUBATOPHl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepPMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunmes y obaxkmepuii. Ceemocoouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunteza. CreroBas u TemMHOBas daszbl. Domoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. [lpoagykTuBHOCTH (hoTOCHMHTE3a. BiinsHue pa3nnyHbx pakTOpoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.

XEMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUpPYIOIIKE OaKTepuu, KeNe300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bumasl Opoxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIN OOJIe3HEH.

AspobHbie OpPTaHHU3MBI. Orarnbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHUE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
npoiieccax ononoruyeckoro okucnenus. [{uknnueckue peakunu. OKUCIUTETbHOE



dbochopunupoBanue. Iuepausn memoparnno2o epaduerma npomonos. Cunmes ATD:
paboma npomonnout ATD-cunmaszwi. [lpenmymiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Tepe aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETHUESCKOTO OOMEHA.

JdeMoHCTpauU

[Toptpetsr: JIx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENIAPATOB.

JlaGopaTopHnasi pabora «/3yueHne KaTAIUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTajlasbl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIIEIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsencrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakuun mMarpudHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpPUYHOIO CHHTEe3a. Peanuszanus HacieAcTBEHHON MHpopMaluu. I eHeTnyeckuii
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne amuHOkucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHOMa y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy IpokapuoT. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HexieTounbie (hOpMBI )KU3HU B 00JMraTHbIe Tapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UuHmezpasa.

Bupychbie 3a0051eBanms 4enoBeka, )kuBoTHBIX, pacternii. CITNJ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.



Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCTpauU

[Toptpetsr: H. K. Konbios, /. Y. UBaHOBCKUA.

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTHyeckuit Kom», «Bupyco»,
«bakTepuodarmy.

IIpakTnueckas padora «Co31aHue MOJEIIN BUPYCA».

Tema 8. ’KuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl W peryisiuusa. WMutepdaza u MUTO3.
Oco0OeHHOCTH MpOLIECCOB, MPOTEKaIIUX B HHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannu JITHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTHUNAPAJUIEIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u
TenomMepaza. XPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHblii  HabOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Jenenue kineTku — MuTo3. CTaguu MUTO3a U TPOUCXOSIINE B HUX MPOLIECCHI.
Tunbel Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHuE MUTO3a.

Perynsiuyus MUTOTHYECKOrO IUKIA KJIETKU. I[IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHANIbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu Kiemox. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM ITMKII KICTKW», «MmuTo3», «CTpoeHue
xpomocom», «Permukanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KiIeTKax
KOpELIKA JIyKa».

JlabopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabora «HalmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPTaHNU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



Oco0eHHOCTH CTPOCHHUS U JKU3HEEATEIHHOCTH OJHOKIECTOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJAHOKIETOYHBIC TPHOBI, OJHOKIETOYHBIE BOAOPOCIH, IPYTHE
pOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3auMocCBsA3bp 4YacTell MHOTOKJIIETOYHOI'O OpraHusMa. TKaHu, OpraHbl U
cucTeMbl opranoB. Opranusm Kak e1uHoe nenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QYHKIHMA U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TKaHu JKMBOTHBIX M 4e€JIOBEKa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PyHKUHMHA U
PACITOJIOKEHUS TKAHEN B OPraHax )KUBOTHBIX M YEIOBEKA.

Opransl. BereratnBHple M TeHepaTMBHBIE OpraHbl pacteHud. OpraHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIl 1 BHyTpeHHUN CKeneT. CTpOECHHE U TUIIBI
COCIMHEHNS KOCTEMN.

JIBrokeHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTIOKJIETOUHBIX PacTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue oprauu3mos. [loromenre Boapl, yriaeKUCIoro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KkMBOTHBIX.  BHyTpumosoctHoe U
BHYTPHUKJIETOYHOE MHIIEBapeHre. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHEIbI
NUIIEBAPUTENLHOrO Tpakrta. llumesapurenbHble kenessl. IlnmeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. J[pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cucTEMa dYelOBEeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NOTUL U
MJIeKOTUTaromux. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancropr BemecTB y JKUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. IDBOJIOLMOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaLa v €€ peryJisiums.

Beinenenne y oprann3smMoB. Beijenenue y pacteHuil. Beiienenue y )KUBOTHBIX.
CokparutensHble Bakyonu. Oprasbl BbigeneHus. QDuibTpanus, CEKpeuus Hu



oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIACIMTENBHOM CHCTEMaMU. BpiaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKaA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CIOpBI
OaKTepHil M LUCTHI MPOCTENIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TPOU3BOAHBIE.
3amura opranusMma oT OonesHeil. UMmyHHast cuctema denoBeka. KieTouHblil u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbIH U npuoOpeTéHHbIN crenuduaeckuit
UMMYyHUTET. Teopus KIIOHaNbHO-ceIeKTUBHOro mmmyHutera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisiius 'y OpraHusMoB. PasgpakumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumMocTs U perynsuns y pacCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHas cucreMa u peduekTOpHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIIBI. DBOIIOLINOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI y
XKUBOTHbIX. OTHENbl TOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexkc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W 3HIOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU U SHIOKPUHHON cucteM. [ mnoranamo-runoduszapHas cuctema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
BoJopociny, «baktepumn», «lIpocteiimme», «Opranbl LBETKOBBIX PAaCTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpigenurenbHas CcUCTEMay, «DHAOKPHUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «Cxema  TUATaHUA  PACTECHUI»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema ssrymkm», «HepBHas — cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIEKONIUTaoIUX», «HepBHas cucreMa uenoBekay, «Peduexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpONpPENapaTbl TKaHEH, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALIMK TOYBEHHOTO W BO3/IYIIIHOTO MUTAHUS PACTCHHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIA TOJIOBHOTO MO3ra Pa3jInYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «/I3yueHne TKaHEel paCTCHHI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho3a M IIOJIOBOTO Tpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIBHOE pa3BUTHE >KUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3aKiiaika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JIMCTKOB. B3auMHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuonaneuelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAYE€HHE NPSAMOrO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
pEryJIAIMU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAMOPUOHATIBHOTO Pa3BUTHUSA
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpa3zoBaHue Crop B npolecce Meiiosa. ['amerorenes
y pactenuil. Oma010TBOPEHNUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLINA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersl: C. I'. Haamun, X. [lInemas.

Tabmuuel u cxembl: «BereratuBHOe pa3MHOXeHHE», «THIBI OECroJIoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue ruzipe», «Meito3», «Xpomocombdy, «['amerorenes», «CTtpoeHue
ANIEKIETKH U criepMaTo3ona», «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HEenpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Yy ILBETKOBBIX PACTEHUN,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOW KanmyCTbD», «  KM3HEHHBIN UK MXa», «/KU3HEHHBIN [IUKJI TATIOPOTHUKAY,
«Kn3HEHHBIN IIUKJI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILK.

JlaGopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIcHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSI BBICIINX
PaCTEHHID.

Tema 11. I'eHeTuka — Hayka O HaCJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PAa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UECTBEHHBIX YYEHBIX B PA3BUTHUU I'€HETHUKH.
Pa6oter H. K. KonsrioBa, H. M. Basumnosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA.



JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMBbl CKPEILIBAHUS.

JlabopaTopuast paGora «JIpozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanuzupytolee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHHUS.
Pacuierienre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUU.

JurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HaCJEeI0BaHUs TPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacinenoBanue mpu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onucras. [Tlomumepus.

['eHeTHYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITHHA.
['eHeTryeckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckue acnekTbl KOHTPOJIS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIMU B TOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHamum3upyrouiee ckKpemuBaHue», «HemomHoe noMuHHUpOBaHHEY,
«CuersieHHOE Hacle/l0BaHWEe MPU3HAKOB Y Jpo30puibl», «l'eHeThka mosay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajljIenu3M», «B3auMoaeicTBue reHOBY .

O6opynoBanue: MOAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
ruOpUJIOB TIEPBOrO TIOKOJICHUSI M PACIIEIJICHUS MPU3HAKOB, MOJAENIb IS



JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb I
JIEMOHCTPAllMM CILEIJICHHOTO HACIIEIOBAaHUS MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «Jpozodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuyeckas  padora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKpEIIMBAHUA y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHMM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
MOAU(PUKAIIMOHHON HM3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(DUKAITMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNTMYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JJHOro BUIA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTalMil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMpPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, PpOJb ONUEHEeMUYECKUX Gakmopos 6
HAc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u  cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OnnonoTBopeHuey, «I 'eHeTndeckre 3a00ieBaHus YeaoBeKay, « Buabl MyTanuii».

OO6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BapUALMOHHON KPUBOWY.



IIpakTuyeckas padora «Myrtauuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJIALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUH T€HETUYECKHUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YETOBEKay.

IHpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o IlleHTpax mNpoOUCXOXIAEHUS W MHOTo00Opasus KyJbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnoBa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonpl cenekunoOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUY AJIbHBIN. Ortansl KOMOWHAIIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisl CeeKIUH.

[Tomyuenue MOJIUIUIONIOB. BryTpuBuaosas THOpUIN3AIINS.
brnuskopoAcTBEeHHOE — CKpemmMBaHWe, wWid  WHOpuauHr.  HepoacTBeHHoe
CKpenMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuumHbL. Vcmonb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas rulGpuauzauus. [Ipeogonenue Oecruioaus



MEXBHUIOBBIX THOPUAOB. JIOCTIIKEHNUS CENEeKIINN PACTCHUM U KUBOTHBIX. «3enénas
DEBONIOYUAN.

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 YeNAX YAVYUIeHUs
Cyuecmeyomux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, NepedosbiX Uoeli U
NepCneKmuBHbIX MexHOoI02ULL.

JlemoHcTpanuu

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtoapl cenekiuny, «OtnanéHnas rudpuauzanus», «MyTtareHes».

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IkcKkypeusi «OCHOBHBIE METOAbI M JOCTHKEHHS CEJICKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJITYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TOMYyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJIeMe. Mukpoouosornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUUYECKHUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas mnxenepuss. MeToapl KyJbTYypbl KIETOK U TKAaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJICKUUH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
anmumen 6 MmeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpYyKIUA
ANLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocTuka. MeTaOOJOMHBIN aHalIW3, TEHOLUEHTPUYECKUH aHajdu3 IMpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMpUHTUHTra U ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHxkenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUI.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaxKHEHIIas MPOU3BOJAUTENIbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX MPEACTABJICHUH B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{BroKyIye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEJCTBEHHass HM3MEHYMBOCTh, Oopnba 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCcTpaMu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHUs MPUCTIOCOOTIECHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (o Y. JlapBuHY)»,
«Cxema COOTHOLIEHUS JABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOr0 pPa3HOOOpazus M CTPYKTypbl Nomyssiiuil. M3menenue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DP¢PeKkT OCHOBATEIS.
Ippexm bymouinounozo eopaviuwika. CHUdCeHUe 2eHemuyeckKko2o pasHo0Opa3UsL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBenHbIii oTOOp — HampaBiswiomuii ¢akrtop sBomonud. DopMbl

€CTECTBEHHOTO  O0TOOpa:  JIBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAOIIMIA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBeHHE MPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}O3bl U ANOATANTALIUH.
[Tpumepsl TprcnocobIeHu y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamnus — kiatoueBoil (aktop BumoodOpazoBanus. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumpt 1 cxembl: «MyTallMOHHAasE W3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BalinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U30ISAIUS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHUIIBI 1Ay PCKOiD»,
«ITonynsIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUS
€CTECTBEHHOT0 0TOOpay, «P@opMbI O0pPHOBI 32 CyliecTBOBaHUEY, « MHyCTpHanbHBbIMI
Menanu3zM», <«KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3HOJIOTHUYECKHUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BHU1000pa3oBanHus», «I'eorpadruueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«DKOJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumiuouasl pacTeHUiD,
«KamycTHO-peneuHbIil ruopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIEHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BHJIOB, TepOapuM pacTeHWH OJM3KWX BHIOB, OOPa30BaBIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuast pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoTIOLMS H €€ pe3yJabTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomornuu. Ilepexonubie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Bumbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrHMYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUYEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedans»,  «Punnodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpeii) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHANOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MB», «XpOMOCOMHBIE HAOOpHI 4YeJOBEKa W IwUMNaH3e», «[1aBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIGKIIUU, TrepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUsS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKIEHUS )KU3HU U €€ ONpoBepKeHHe onbITaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHn4YecKux BemecTB n3 Heoprannudeckux. Omeir C. Mumrepa m I'. IOpwm.
Oo6pazoBanue noaumMepoB u3 MoHoMepoB. Koarneparnast runote3a A. M. Onapuna,
runore3a mnepBuuHoro Oynpona Jlx. XompaeliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yex) u runoreza «mupa PHK» V. T'unbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

HavaneHbie 3Tanbl OpraHMYecKor »HBOJIOLMU. [losiBIIEHWE W 3BOJIIOLMSA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpYyCcOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE A3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apoMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIponcxokIeHrne IBETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLNMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. ITpoucxoxaeHne MIEKONUTAIOUMX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpHOAaM: apXxeu, IMpoTepo30il,
najaeo30i, Me3030H, KaiiHo301. OO0111ast XapaKTEPUCTUKA KJIMMAaTa U Fe0JIOTUYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIECTBUS MAacCOBbIX BbIMHUpaHUil. COBPEMEHHBIN IKOJOTMYECKUNA KPU3HC, €r0
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. ITactep, . . Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKJIeHUs ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTamnbl  HEOpPraHWYECKOW  H3Boyouum», «l'eoxpoHosiorMyeckass — IIKauay,
«HauanpHble 3Tanbl OPraHMYecKoi 3BOMIOIUNY, «CxeMa 00pa30BaHUS 3YKAPUOT
nyTéM cumobuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHoOTrOoKJIeTOuHblE BOAOpoCHN», «Mxu», «llamopoTHukm», «l oJ0CEMEHHBIE
pactenus», «Opranbl IBETKOBBIX pacTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunonomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnuppy, «Mitekonuraromue», «Pa3Butrne KU3HU B apXEUCKOU 3pey», «Pa3zputue
JKU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHe )U3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HN B KaHO30MCKOMU 3pey,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repObapuu pPACTEHHH Pa3IUYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BIIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydella NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi padora «MonenupoBaHue onbIToB Musiiepa—
FOpu 1o nzyvyeHno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocOOEHHOCTEN CTPOEHMSI MO3BOHOUYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TIPEACTABICHUN O IMPOUCXOKICHHM 4eJIOBEKA. Pennrnosneie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
nosezeHueckrue. OTIIMYNS YeJI0BEKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOIOrHYecKUe, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJUU aHTpoIOTreHe3a. PaHHME uenoBeKOoOOpaszHble O00E3bSHbBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TMPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
Jo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIIOAEH. UenoBEK yMeIbI, MepBbIe
V3TOTOBJICHUS OPYAUH TpyAa. UelloBeK NpAMOXOASAIIMN U IIEPBBIM BBIXOJ JIIOACH 3a
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJiMMmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenernka u
MaJ€OreHOMUKA.

OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusM. [lomyssiuoHHbIE BOJHBI,
nperid renoB, murpanus U «3p(EKT OCHOBATENs» B MOMYJALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITEIBHOCTh  pacH3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ QHTPOIOJIOTHS W IMAJIEOAHTPONOJIOTHUS
YeJIOBEUECKUX NOIMyJsiuui. bruoconnanbHbele HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

TaOmuup! 1 cxembl: «MeTo/bl aHTPOIOJIOTUNY, «I 0JIOBHOW MO3I YEJIOBEKa,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNneT uenoBeKa U CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
NPSAMOXOISIINI, «JleHrucoBckuil yenoBek» «Heanaepranbipl», « KpoMaHbOHIIBDY,
«IIpenku yenoBekay», « ITarbl IBOJIFOLUN YETOBEKA», «Packl yemoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLIe cpenoi

3apoxaeHue U pa3BuTue 3kojoruu B Tpynax A. 'ymbonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MoJenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKPY KAIOIIeH CPeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOM KyJbTYpPbI U KOJIOIMYECKOM IPAMOTHOCTH HACEIEHUS.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJO0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKHE, OMOTHUYECKHE, aHTpoIoreHHbIe. O0mme
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
[Inpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIE
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3MBbl. DKOJOTUYECKUE TPYIIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTh kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
nojJiep >KaHuio0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrniocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHAS,
rIyOMHHAsT ~ TIOATNOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DU3HUKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBI. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHMSIM
YCIJIOBUU KU3HU.

’Kuznennsie popmbl opranu3mMoB. [ToHsiTre o xu3HeHHOM popme. JKu3HeHHBIE
dbopMBl pacTeHHWl: JEpeBhbs, KyCTAapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS M 00pasa >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMON03 u ero (opmel. [lapazutuszm, koomeparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO). Hetrpoduueckue
B3aMMoOJEUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUYCHHE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie hOpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOrO Jiecayn, «llemu mnutanus»,
«XUITHUYECTBOY, «ITapazutuzm», «KonkypeHuus», «Cumouo3y,
«KommeHcanuszmy.

OO6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUMN, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYII, KOJJIEKIUU XUBOTHBIX, OOMTAIOIINX B pPa3HbIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, yUaCTBYIOIIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICHCTBHUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PAaCTEHUH 13 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTUU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyjsinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nonyssinud. OLieHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMuKa MOMyJsSIqMU U €€ peryisuus. buoTudyeckuii MOTEHLMAN MOMYJIALUH.
MonenvupoBaHue AMHAMUKY nonyJisauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (I- 1
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun kak cucrema mnomyisuuid. Apeansl BUAOB. BuIbl M MX >KU3HEHHbBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa  mHomyiasiuum», «Bo3pacTHble  NHpaMHUabI
nonyysiqun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHHsI CEMSH PAaCTEHUM K paCCEICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXKIY
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTbHI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTeNIU SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUYeCKUe
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCHUCTBUS Ha
cykueccuu. KnnmakcHnoe cooOiectBo. bropaznoobdpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€Co8, CMmenel, nyCmbitb.

AHTPOTNIOTEHHBIE HIKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Pazmuuns
MEXIY aHTPOIIOr€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 yHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISLIUA U IKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elcmesusi. MeTol0IoThs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxeMbl:  «CTpykTypa  OHoueHo3a»,  «DKOocUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOIO jeca», « OyHKIIMOHAIbHbIE
IpyHIibl OpraHU3MOB B 3KocHucTeMe», « KpyroBopor BeriecTB B 3KocucTeMe», «lLlenn
nuTaHus (macTOWIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MUpaMuja YHCEID,
«IKoNoruyecKas mupamua Ouomacchl», «IKOJOTHUecKass MHpaMuia YHEPTH»,
«O0pazoBanue 06osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxapa», «JKOCHUCTEMa 03epay, «ArporeHo3», «KpyroBopor BemiecTB U MOTOK
SHEPruM B arpoueHose», «IIpumepsr ypoosKkocucTem».

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3Bepel, repdapum KyJIbTypHBIX U AUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYypcHsl «DKCKypcHUsl B TUIIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJIOJIbHBIN HUJIM TONMEHHBIHN JIyT, 03€p0, O0JIO0TO)».

IKCKYpcUsi «IDKCKYpCHUsl B arposKocucTemy (Ha MoJie WIA B TEIIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa Xu3Hb. Pa3zButHe npeacTaBieHuii o 6mocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
r1106anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXUMHUYECKHE LIUKIIbI (YTIepoaa, a30Ta). PUTMHUYHOCTS SIBIEHUHN B
ounocdepe.



3oHanbHOCTHL OHMochepsl. [TousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
IyCTBIHU, TPOIMYECKHUE JIECA, BICOKOTOphs. Knrmart, pacTUTENbHBII 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emum», «KpyroBopor azora B mpupoje»,
«Kpyrosopor yriepona B npuponae», «KpyroBopor kwuciopoga B IpupoIe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii jgec», «LIMpoxkoInCTBEHHBIN
aecy, «Crenby, «CaBanHay», «IlycTeiaay, « Tponuyeckuii gec.

OobopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne nousbl. OXpaHa IOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPACTUTENBHOTO M YKUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpaHsembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IIPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ABHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3BuTne METOJOB MOHMTOPHMHIA PAa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcawi.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

TaOmu1s! u cxembl: «3arpsiz3HeHue aTMocepbd», «3arpsa3HeHne ruapochepb,
«3arpsizHeHue nouBbly, «[lapHukoBsiil a3ddexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMNY», «MOJenH yIpaBasieMoro Mupa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWU M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanuu, KpacHON KHUTM peTHOHA.



10 KJIACC

3. TEMATHYECKOE INTAHUPOBAHUE

KoanuecTBo 4acoB CpencrBa
Ne HaumenoBaHue pa3ieioB U Kourpon IIpakrtuy  DJeKTpoHHbIE (HHppOBLIE) o0y4eHusi u
n/n TEeM NPOrpaMMbI Bcero bHbIE ecKme o0pa3oBaTejibHbIE PecypcChl pocnutanus HO
padoThI PaGoThI «Touxka pocray»
bubmmorexa [IOK Hoytbyxk,

1 Broforus Kak HayKa 1 0 https://lib.myschool.edu.ru/market?filters=%2 MYJIbTHMEAUHHBIN
2subjectlds%22%3A%5B%22295%22%5D% | skpan
2C%22schoolClasslds%22%3A%2210%22
bubmmorexa [IOK Hoytbyk,

5 JKHBbIE CHCTEMbI  HX H3yHEHE 2 0 https://lib.myschool.edu.ru/market?filters=%2 MYJIbTHMEIUHHBIN
2subjectlds%22%3A%5B%22295%22%5D% = skpax
2C%22schoolClasslds%22%3A%2210%22
bubmmorexa [IOK Hoytbyk,

3 BHOMOMIS KICTKI 2 05 https://lib.myschool.edu.ru/market?filters=%2 MYJIbTHMEIUHHBIN
2subjectlds%22%3A%5B%22295%22%5D% @ skpaH
2C%?22schoolClasslds%22%3A%2210%22 Mukpockort

HoyT10yK,
Bu6morexa LIOK MYJIbTUMEAUNHBIN
4 XuMHUecKas OpraHusanus 10 1 https://lib.myschool.edu.ru/market?filters=%2 E;I:;I;OBM
KJICTKH 2subjectlds%22%3A%5B%22295%22%5D%
2C%22school Class1ds%622%3A%2210%22 Aaboparopiis b
KOMIUICKTAIllu1
«buomorusy
bubmorexa [JOK HoyT10yK,

5 CrpoeHHe 1 GyHKIMH KIeTkH 8 2 https://lib.myschool.edu.ru/market?filters=%2 = MyapTUMeAMIAHBIH
2subjectlds%22%3A%5B%22295%22%5D% | skpan
2C%22schoolClasslds%22%3A%2210%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22

bubmmorexa [IOK Hoytbyx,
5 OOMeH BelecTB U MpeBpaIicHue 9 1 https://lib.myschool.edu.ru/market?filters=%2 = MyJabTUMEAUIAHBIH
SHEPrUHU B KIIETKE 2subjectlds%22%3A%5B%22295%22%5D% = skpan
2C%22schoolClasslds%22%3A%2210%22
bubmmorexa [IOK Hoytbyx,
; Hacnencreennas nagopmarus u 9 05 https://lib.myschool.edu.ru/market?filters=%2 = MyabpTUMEAMIAHBIH
peanu3anus €€ B KIETKe ’ 2subjectlds%22%3A%5B%22295%22%5D% = skpaH
2C%22schoolClasslds%22%3A%2210%22
bubmmorexa [IOK Hoytbyx,

8 o — 6 1 https://lib.myschool.edu.ru/market?filters=%2 MYJIbTUMETUAHBIH
2subjectlds%22%3A%5B%22295%22%5D% = skpan
2C%22schoolClasslds%22%3A%2210%22
Bubmuoreka [JOK HoyTt0OyK,

9 CtpoeHue U QyHKINH 17 15 https://lib.myschool.edu.ru/market?filters=%2 = MynbTUMeTUITHbIH

OpraHM3MOB ' 2subjectlds%22%3A%5B%22295%22%5D% = skpan
2C%22schoolClasslds%22%3A%2210%22
Bubmuorexa [JOK HoyTt0OyK,
10 PaszmHoOxeHue u pa3Butue 8 15 https://lib.myschool.edu.ru/market?filters=%2 = MyJabTUMEAUIAHBIH
OpTraHM3MOB ' 2subjectlds%22%3A%5B%22295%22%5D% = skpan
2C%22schoolClasslds%22%3A%2210%22
TeneTHKa — HayKa o EH6HHOT€K3[K)K _ Hudposas

11 HACTEICTBEHHOCTH 1 5 05 https.://I|b.myschool.edu.ru/market?flIters=%2 naGoparopusi B

2subjectlds%22%3A%5B%22295%22%5D% KOMIUIEKTALIUU
HM3MCHHHMBOCTH OpTAHHMSMORB 2C%22school Classlds%622%3A%2210%22 «Bronorum»
bubnuoreka [IOK Hudposas

12 3aKOHOMEPHOCTHU 10 1 https://lib.myschool.edu.ru/market?filters=%2  naGopartopus B

HacjlaeACTBEHHOCTH 2subjectlds%22%3A%5B%22295%22%5D% KOMIUIEKTALIUU
2C%22schoolClasslds%22%3A%2210%22 «DU3NOTOTH
bubnnorexa [JOK Hoyroyx, ..

13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 MYJIbTHME U HHBI

https://lib.myschool.edu.ru/market?filters=%2

9KpaH



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22

2subjectlds%22%3A%5B%22295%22%5D%
2C%22schoolClasslds%22%3A%2210%22

bu6nmoreka [JOK
https://lib.myschool.edu.ru/market?filters=%2

[udposas
naboparopusi B

14 T'enernka senobexa 3 05 2subject|ds%622%3A%5B%22295%22%50% | KoMmIeKTAMHH
2C%22schoolClasslds%22%3A%2210%22 «DKOJIOT U
Bubmuorexa LHOK HoyT10yK,

15 CeteKIms OpraHu3MOB 4 1 https://lib.myschool.edu.ru/market?filters=%2 MYJIETUMETUAHBIH
2subjectlds%22%3A%5B%22295%22%5D% JKpaH
2C%?22schoolClasslds%22%3A%2210%22
Bubmuoreka [JOK HoyTt0yK,

16 buorexnonorus u 4 0 https://lib.myschool.edu.ru/market?filters=%2 = MyJabTUMEAUIAHBIH

CHUHTETHYECKasi OnoJIorus 2subjectlds%22%3A%5B%22295%22%5D% = skpan
2C%?22schoolClasslds%22%3A%2210%22
bubnuoreka LIOK

17 PesepBHoE BpeMs 1 0 https://lib.myschool.edu.ru/market?filters=%2
2subjectlds%22%3A%5B%22295%22%5D%
2C%22schoolClasslds%22%3A%2210%22

OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
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11 KJIACC

HaumeHoBaHMe Kosun4vecTBO 4acoB CpencrBa o0yueHust
Ne dyeKkTpoHHbIe (LM pPOBbLIE)
pa3zie/ioB H TeEM Konrpoabnsie IIpakTHuyeckue u Bocniutanus O
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmmbl padoThI padoThI «Touka pocra»
3apoxaeHue u Hoyt6yk,
pasBHTHE bubmmoreka [IOK MyJIbTUME JUIAHBIHA
1 S —— 4 https://lib.myschool.edu.ru/market?filters=% SKpaH
e 4 22subjectlds%622%3A%5B%22295%22%5D
TpEACTABICHIHI B %2C%22schoolClasslds%22%3A%2211%22
OHOJIOTHHU
bubmmorexa [IOK HoyT0yk,
5 MukposBOIOLUS U 14 2 https://lib.myschool.edu.ru/market?filters=% MYJIbTUMEAUAHBIT
€€ pe3yabpTaThl 22subjectlds%22%3A%5B%22295%22%5D = skpaH
%2C%22schoolClasslds%22%3A%2211%22
Bubnunoreka [IOK Hoyr0yk,
3 MaxkpoaBoitonus u 5 https://lib.myschool.edu.ru/market?filters=% MYJIbTUMETUHHBIH
€€ pe3yabpTaThl 22subjectlds%22%3A%5B%22295%22%5D = skpaH
%2C%22schoolClasslds%22%3A%2211%22
TIpoucXOXIeHHE 1 BI/I6HI/IO-TeKa LHOK _ HoyTtoOyx,
4 ASBHTHE KH3HI Ha 15 15 https://lib.myschool.edu.ru/market?filters=% MYJIbTHMEAUAHBIN
g ' 22subjectlds%22%3A%5B%22295%22%5D 9KpaH
emie %2C%22schoolClasslds%22%3A%2211%22
HoyT6yk,
I Bub6imoreka [IOK MYJIbTUMEAMHHBIN
POUCXOXKICHUE . .
5 - 10 1 https://lib.myschool.edu.ru/market?filters=% 9KpaH
22subjectlds%22%3A%5B%22295%22%5D Hudposas naboparopust
aHTporiorexes %2C%225ch00lClasslds%22%3A%2211%22 | B KOMIUIEKTALH
«Dusnonorus
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Okosorus — Hayka
0
B3aMMOOTHOIICHHSX
OPraHU3MOB U

buomuorexa LIOK
https://lib.myschool.edu.ru/market?filters=%

HoyT0yk,
MYJIbTUMEAUNHBINA
3KpaH.

Hudposas mabopaTopust

° HaJI0praHU3MEHHBIX 3 05 22subjectlds%22%3A%5B%22295%22%5D | B KOMIUICKTALHH
CHCTEM C 962C%225ch00lClasslds%22963A%22110622 | «KOIOTHD
OKpYXKarolein
cpenoi

HoyT0yx,
bubmoteka [IOK MYJIbTUMEAUNHBINA

7 OpranusMmsl U cpeaa 9 15 https://lib.myschool.edu.ru/market?filters=% 9KpaH
oOuTaHus ' 22subjectlds%22%3A%5B%22295%22%5D  Iudposas nabopatopus

%2C%22schoolClasslds%22%3A%2211%22 | B KOMIUIEKTAIIAA
«OKoNoTHU»
HoyT0yx,

bubmoteka [IOK MYJIbTUMEAUNHBIN

8 DKOJIOTUsl BUJOB U 9 05 https://lib.myschool.edu.ru/market?filters=% 9KpaH

MOy AT ' 22subjectlds%22%3A%5B%22295%22%5D  Iudposas nabopatopus
%2C%22schoolClasslds%22%3A%2211%22 = B KOMIUIEKTAIlAN
«OKonoru»
HoyT6yk,
OKosorus Bu6mmoreka [TOK MYJIbTUME TMMHBIN

9 COO0O0IIIECTB. 12 05 https://lib.myschool.edu.ru/market?filters=% 9KpaH
DKOJIOTHUYECKIE ' 22subjectlds%22%3A%5B%22295%22%5D Hudposas sabopaTopust
CUCTEMBI %2C%22schoolClasslds%22%3A%2211%22 = B KOMIUIEKTAIMU

«OKonoTUI»
Brocdepa — BI/I6J‘II/IO-TeKa HOK . HoyTt0Oyx, .
10 OB ALHAs 5 https:/_/ lib.myschool.edu.ru/market?filters=% MYJIbTHMEIUHHBIN
22subjectlds%22%3A%5B%22295%22%5D 9KpaH.
DKOCUCTEMA

%2C%22schoolClasslds%22%3A%2211%22
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Hudposas mabopaTopust
B KOMILICKTAIIUN
«ODKOJIOTUS»

bubnunoreka [JOK Hudposas nabopatopust
1 Yenosek u 5 https://lib.myschool.edu.ru/market?filters=% B KOMIUICKTAIHN
OKpyJKarolas cpeaa 22subjectlds%22%3A%5B%22295%22%5D  «Dxomnorus»
%2C%22schoolClasslds%22%3A%2211%22
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
YACOBIIO 102 7.5

[NPOTPAMME
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4. CPEJCTBA OBYYEHUSA N BOCIIMTAHHUA OEHTPA
OBPA30BAHNA ECTECTBEHHO-HAYUYHOH 1
TEXHOJIOTUYECKOM HAITPABJIEHHOCTEM «TOUKA POCTA»

MaTtepuanbHO-TeXHUUecKas 6a3a 1jieHTpa « Touka pocTa» BK/ItOUaeT B cedst
udpoBbie  1abopaTopuM, HabOpbI KaacCHyecKoro 000pyJOoBaHUS — [iJIs
TIpOBe/ieHrs1 OMOIOrMUecKoro TMpakTUKyMa, B TOM UHCJIe C MCIO/b30BaHUEM
MUKPOCKOTIOB. L{udpoBeie saboparopun B KomruieKtauuu «buomorus»,
«3Kojorus», dusnonorus» copepkar Kak WHAWBHUYya/lbHble NaTUMKH, TaK U
noBTopsitoluecs. Hanvuue moj00HbIX MOBTOPSIIOLIMXCST JAaTYMKOB PaCIIUpsieT
BO3MOJKHOCTH Tle[jarora 1o opraHu3saliuu 1abopaTOpHOTo MpakTHUKyMa.

HaTtuvku " JIOTIO/THUTE TbHbIe MaTepuraJbl (mepexoHUKH,
YyBCTBUTE/IbHbIE 3/IEMEHThI, METOJUUeCKre MaTepuasbl, 3apsiHOe yCTPOWCTBO
U 7p.) KOMIUIEKTYIOTCS B KOPOOKHM-ueMoZiaHbl. B KomruiekTe IM(pPOBBIX
nabopaTopuii cofiepKaTcsi MyIbTUJATUMKHA U MOHOZATUMKH.

MynbTUAATUMK 10 S5KOJOTMM  TI03BOJISIET U3MEpATb  CJleAyHolre
ToKasaTe/: BOJOPOJHBIM TOKasaTeslb BOJHBIX CpeJl, KOHLeHTpalyyd HUTpaT-
VIOHOB Y XJIOPW/-UOHOB, 3/1€KTPONPOBOJHOCTb, BJI&KHOCTb, OCBELLEHHOCTB,
TeMIepaTypy OKpY’Karollleli Cpefibl, TeMIlepaTypy PpacTBOPOB, PacTBOPOB U
TBEP/BIX TeJl.

MynbTUAATUMK TI0 (DU3MOJIOTHM T03BOJISIET OMNpeJeNsiTh apTepuaabHOe
JlaBjieHue, MyJibC, TeMIlepaTypy Tesa, YaCTOTY AbIXaHUsl, yCKOPeHHUe IBU)KeHUsI.

[aTuvK 37eKTPONpPOBOAUMOCTU — TIpe/jHa3HaueH [iisi perucTpaluv u
V3MepeHUsl yZeJIbHOW 3/IeKTPOIPOBOJHOCTH JKUJKUX Cpell, B TOM YHC/Ie U
BOZJHBIX PacTBOpPOB BellecTB. IIpvMeHsieTcsi NpU H3y4YyeHUM XapaKTepUCTHK
BOZIHBIX PaCTBOPOB, B TOM UKCJIe IOYBEHHBIX BbITSDKEK.

JlaTuvK OCBEIIEHHOCTH — W3MepsieT YPOBeHb OCBEILeHHOCTH U 00/1aziaeT
CTIeKTpa/lbHOM  UYBCTBUTE/ILHOCTBIO ~ OJIM3KOM K UyBCTBUTEBHOCTU
yesioBeyeckoro rvasa. [uamasoH wusmepenus: or 0 po 188 000 k.
OTHOCHUTe/bHAsE MOrPelHOCTh: 15 %. [Tuamna3oH pabounx AjuH BojH: oT 350 70
780 HMm.

JlaTuvK TeMriepaTypbl OKpy>Karollleid Cpe/ibl — M3MepsieT TeMIlepaTypy
BO3JYLIHOW cpefpl. [laTuMK OCHAaleH BBIHOCHBIM U  T[epMeTUYHbIM
TemriepaTypHbIM 30H/IOM, YCTOMUMBBIM K JIabOpaTOpHbIM peareHTaM. [Iuaria3oH
u3mepenuit ot —40 go +180 ° C.

[laTuvK TemriepaTypbl paCTBOPOB — U3MepsieT TeMIiepaTypy pacTBOPOB U
chinyunx Tes. OcHallleH BEIHOCHBIM M FepMeTUYHbIM TeMriepaTypPHbIM 30H/I0M,



yCTOMUMBLIM K JJabopaTOpHbLIM peareHTam [{uara3oH usmepenuii ot —40 g0 +180
°C.

HdaTuuk TemriepaTypbl TepMOMapHbIM MpeJHa3HaueH /i1 U3MepeHUs
temriepatyp o0 900. Vcrosib3yeTcsi TIpU BBITIOJIHEHUH PAabOT, CBSI3aHHBIX C
V3MepeHreM TeMrlepaTyp IUIaB/IeHUsI M Pa3/io’KeHHs BelleCTB, a Takxke [Jis
V3MepeHHs TemMrnepaTypbl B 3K30TePMHUUYECKUX MpoLjeccax.

JlaTuMK 3ByKa — M3MepsieT YPOBEHb IIIYMOB B OKDY Karolllel cpefie U Mpy
OLleHKe IIyMOTIOTJ/IOIIAoUX U3015TOPOB. [InHaMuyeckuii Auaria3oH: ot 30 7o
130 ab. YacToTHbIi guana3oH: oT 50 I'ty go 8 KI'.

Hatuuk pH — npezjHa3HaueH /151 U3MepeHus: BOJAOPOAHOTO oKasaTeJsis B
BO/JHBIX pacTBopax. [Inamna3oH usmepenus pH: ot 0 zo 14. Paspeiwenue: 0,01 pH.
Muana3on pabounx Temmepatyp: or 10 go 80 °C. [InvHa W3MepHUTEeTbHOTO
snekTpoga: 140 mm. VMcnonb3yercs [jsi ©3MepeHUsl BOJOPOJHOTO IOKa3aTesst
BOZJHBIX PacTBOPOB, B Pa3/IMUHBIX HCC/IeJOBAaHUSIX OOBEKTOB OKpY’Karollei
cpenpl.



