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Pa6oyasgs nporpaMmMa 1o OHOJIOTUU  SIBJASETCS  MNPUJIOKEHHMEM K  OCHOBHOM
06pa3oBaTe/IbHOM porpamMMe cpeaHero oobuiero oo6pasosanuss MbBOY COII Ne 9.

Pa6ouas nmporpamMmma chopMUpoOBaHa C yYEeTOM paboyel MporpaMmbl BOCIUTAHUS
MBOQOY COII Ne 9.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJarommMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANPEIMETHBIE U MIPEIMETHBIE.

B cTpykType AMYHOCTHBIX Pe3yJbTaTOB OCBOEHUSI IPOrPAMMBI 10 OUOJIOTUHU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeneHanpasienHHoe paszeumue BHYTPEHHHUX YOEXKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNPABOCO3HAHUS  DKOJOTHYECKOU
KYJBTYPBI, CHOCOOHOCMU CMAasumb 1IeITA U CTPOUTH KU3HEHHBIE TUTaHbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH TOCTUTAIOTCS
B CIWHCTBE YYEOHOW M BOCIHUTATEIHHON JEATETLHOCTH B COOTBETCTBHH C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT TMpOIlECCaM CaMOINO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBKEHUS K 3aKOHY U MPABOIMOPAJIKY, YEIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XCHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, IpUpose U
OKpY KaroIlen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH O0YYArOITNXCSI PYKOBOACTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOIECCE peaM3allui OCHOBHBIX HAaNpaBICHUN
BOCIIUTATEIHLHOM IESITEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHMS



c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX MpaB U OOS3aHHOCTEH, yBaKCHUE
3aKOHA Y MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON NESATENbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
OMOJIOTMUECKUX SKCIIEPUMEHTOB,

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATb B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHUH CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JESITEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTD poccuiickoi rpaXKIaHCKON UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH INEPE]
Ponuuou, ropmoctn 3a cBOM KpaW, CBOXO PoauHy, CBOWM S3BIK M KYJBTYDY,
MPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIILHOTO Hapoa Poccuuy;

LIEHHOCTHOE OTHOUIIEHUE K MPUPOIHOMY HACIIEIUIO U MAMITHUKAM IPUPOJIbI,
JIOCTHXKEeHUsIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIECHUE W
pa3BuTHE OWOJOTHH, MOHUMAaHWS 3HAYEHUs OHOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3anmute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUSA IIEHHOCTEW CEeMEHOM JKM3HU B COOTBETCTBUU C
TpaauLUsIMU Hapo0B Poccuuy;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMA:



ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3/CUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BMJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIIATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310pPOBbS H
IMOLMOHAJIBHOTIO 0JIArOMOTyYHs:

NOHMMaHHWE U pealu3alus 370pOBOro M 0e3omacHoro odpasza KU3HU
(3m0poBO€  mNHUTaHME, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTb), OEPEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

NOHMMAHHE LEHHOCTUM NPaBUJ HMHAMBUIYAJIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOro MOBEJAEHUS B CUTYyaLUsIX, YTPOKAIOUIUX 30POBBIO U )KU3HU JIFOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIECHHOCTH MAaCTEPCTBA, TPYIOJIO0HE;

TFOTOBHOCTh K AKTUBHOHN J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO JESTEIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM Mpo(hecCHOHATBHON NESTEIbHOCTH, YMEHUE
coBepLIaThb OCO3HAaHHBIM BBIOOp Oynymiel mpodeccun U peaIr30BBIBATH
COOCTBEHHBIE KU3HEHHBIE IJIaHbl;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMUS,

NOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJbTYypbl: TNPUOOPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIEHKM HMX BO3MOXHBIX TOCIEACTBUNA MJis
OKPYKaroUIEH CPEbL;

OCO3HaHHE TJI00aJbHOIO XapakTepa SKOJIOTMUYECKHUX MpoOJIeM M MyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpETaeMble MpU H3YYEHHUH OHOIOTHH
3HaHWSA M YMEHHUS NpPU PEIICHUU MpoOJIeM, CBA3aHHBIX C PalUOHAJIbHBIM
IPUPOJIONIOIb30BAaHUEM  (COOJIOJIEHUME  TPaBWJ  IOBEIECHUS B  INPUPOJE,
HAIPaBJICHHBIX HAa COXPAHEHHE pPABHOBECHS B DJKOCHUCTEMAX, OXPAaHy BUIOB,
IKOCUCTEM, Orochepsr);



AKTUBHOE  HEMNPUITUE JECUCTBHM, NPUHOCIAIIMX BpEI  OKPYKAOILIEH
OPUPOAHON Cpele, YMEHUE IPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBHUS NPEANPUHUMAEMBIX NEUCTBUN U NPEIOTBPAILATD HUX;

HaJIM4KME PA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, IKOJIOTUYECKON KYJIBTYPBI,
OIBITA NEeATEIBbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN JIESITENBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuuUuKy OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEACTABICHUS] 00 OKpPYXAIOIIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MTyTeH BbIXOJA U3 INIOOAIBHBIX HKOJIOTMYECKUX MPOOJIEM U
o0OecrieueHHss  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJIOTMUYECKMX 3HAaHUHW B LEJAX
HNOBBILIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM IPaMOTHOCTH OOydYarommuxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTUH;

IIOHMMAHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yacMble 3HaHWs MJI1 aHauu3a Hu
OOBSCHEHUS SBJICHUI OKPY’KAIOLIET0 MUpa U MPOUCXOJALIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
MMEIOLIMXCS JAHHBIX C LEJbIO MTOJTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelIeHus Ipo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYalIMSX;

OCO3HaHUE ILICHHOCTH HAy4YHOH JEATEIIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HaHMA MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHMs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHHUSA OO0YUaAIOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHITHS, OTPAXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SBIEHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (akT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHHE,  HAONIOJICHHe, U3MEpPEHHe, OKCIepUMEHT U  Jpyrue);
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsTUBHbIC), oOecreynBaroue dbopmupoBaHue (GyHKIMOHATBHOM
rPaMOTHOCTH U COIIMAJBLHONM KOMIIETCHIIMHM OOYYarolIUXCs; CIOCOOHOCTh
oOyyaroumxcs UCIIOJIb30BATh OCBOCHHbIE MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpPCaJdbHbIE Yy4eOHBIE JCHCTBUS B
MMO3HABATEILHON U COLMAIBHOM MPAKTHKE.

B pesynbrate wu3yueHus OHOJIOTMM Ha YpOBHE CpEAHEro oO0IIero
obpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHbl IO3HABATEIIbHBIC
yHUBEpCaIbHBIC YUeOHbBIE ACHCTBUSA, KOMMYHHUKATHBHBIC YHUBEPCATBHBIC YUCOHBIC
JEUCTBUSI, PETYyJSTUBHBIC yHUBEpPCAIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
NEeSATEeTLHOCTD.

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHbIMHU
AefiCTBUSIMM:

1) 6a30Bble JJOrnYecKHe AelCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amaynm3a, CHHTE3a, CpaBHEHMS, Kilaccu(UKaIuu, 0000IIeHNS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIE NMPU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTIpENIETIATh I JIEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU HIEIISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUTsl O0OBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW TIPUPOJIBIL;



CTPOUTH JIOTHUECKHUE pACCYXKACHUS (MHAYKTHUBHBIC, IEAYKTHUBHBIE, IIO
aHaJIOTWHN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B pPaccMaTpUBaEMBbIX
SBIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOYCHUS;

OPUMEHSATh  CXEMHO-MOJETbHBIE  CpEeACTBAa NS IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIIECHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a
TaKkK€  NPOTHUBOPEUHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTEACTBUN AESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€ HCCIEA0BATEIbCKHE JeHCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY TIOMCKY METOJIOB PEICHUS MPAKTHUECKUX 3324, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPEoOPa3OBAHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYyalMsIX, B TOM YHCJIE IPH CO3JaHUN YYEOHBIX M COLIMAIbHBIX POEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHUIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peLIeHHs, HAaXOAWTb APTyMEHTHhI JJs J0Ka3aTeIbCTBA
CBOMX YTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB M CIOCOOOB
NeNUCTBUS B MPO(HECCHOHATBHYIO CPEIY;

yMETh TNEePEeHOCUTh 3HAHMSA B IO3HABATENBHYIO M IMPAKTHUYECKYI0 00JacTu
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;



BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMALUU (TEKCTE yueOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM MpeICTaBICHH, KPUTHUECKHU OLIEHUBAThH
€€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GopMyJIMpOBaTh 3aNpPOChl U NPUMEHATh PA3IUYHBIE METOJbI IIPU MOUCKE U
oTOOpe Omosiorndeckor MH(popMaIu, HEOOXOAMMOMN JJISI BBIMOJHEHUS YUEOHBIX
3azay;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOI'MH, COBEPILIEHCTBOBATh KYJIbTYPY AaKTUBHOI'O MCIIOJIb30BAaHUs Pa3IMYHbIX
IIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMy  TIpeacTaBICHUS
Oouonornueckor nHpopMauu (Cxembl, TpaduKu, JUarpaMmbl, TaOIUIIbI, PUCYHKH
H ApyToe);

UCIOJIb30BaTh HAyUYHBIM A3BIK B KayecTBe CcpeAcTBa MNpu padoTe ¢
Ouonoruueckod uH(pOpMaLMeN: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmyJbl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HABaHMs M 3alIMTBl  MHpOpMAaLuH,
MH(POPMAILMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OBgJ1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUSIMM:

1) oomenne:

OCYILIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO y4acTBOBATH
B JIMAJIOTE WM JUCKYCCHM IO CYIIECTBY 00OCYXJI1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJla4¥, YYUTHIBATh UHTEPECHl U COIVIACOBAHHOCTH MO3MIMHA APYTUX YYACTHUKOB
JMajiora Wik JUCKYCCUN);

pacrno3HaBaTb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, NOHUMAaThb 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyallHi,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BJIAJIeTh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEWUCTBHUS, MOHUMAThH
HaMEPEHUs IPYTUX JIIOJIEH, IPOSIBIIATh YBAKUTEIBHOE OTHOLUIEHHE K COOECETHUKY
U B KOPPEKTHOU (popme (popMyIrpoBaTh CBOM BO3PAXKEHMUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.



2) coBMeCTHAasl 1eITeJIbHOCTD:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
PUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO UJieHA KOJIJIEKTUBA;

NPUHUMATh 1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUIAH JCUCTBUU,
pacnpeienarh pojau € Yy4€TOM MHEHMH YYacTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OIIEHMBAaTh KA4ye€CTBO CBOEr0 BKJAJla M KaXXJOrO0 y4YaCTHHKA KOMAaHIbl B
001t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE NPOEKTHI, OLEHUBATh HWJAEH C TMO3ULUHUH HOBH3HBI,
OPHUTHHAIIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEJICHHE B PA3JIMYHBIX
CUTYaIHSX, IPOSIBISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

OBJaieHne YHMBEPCAIbHBIMY PEryJSSTUBHBIMHU AeHCTBUSIMMN:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS NOpoOJIeM U HX
pEIICHUS B )KM3HECHHBIX U YYCOHBIX CUTYAIUsX;

BEIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWWA IIEJIEBBIE W CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHUSX M MOCTYINKAax IO OTHOLICHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIHHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJSATh IJIaH pEIHIeHUs MpoOJeMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHIM;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHTb KOPPEKTHBBI B NIESITEIBHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;



BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPINIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IMPOIECCOB, WX PE3YyJbTaTOB U
OCHOBAHHM, MCIOJIb30BaTh MPUEMBI pedIeKCUU MJIs OLEHKH CUTYyalluu, BBIOOpa
BEPHOTO PEIICHUS;

yMETh OILIEHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TMPU aHaIM3€ pe3yJbTaTOB
JIeSITEIEHOCTH,

3) npunsiTue cedsi M APYrux:

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MIPABO APYTUX HA OMIUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MTO3ULUU IPYTOro YeJI0BeKa.
ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YeOHOro mpeaMmera
«buonorusiy Ha yrayOnE€HHOM YypOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npobuapHOro  0o0yueHus:  oOydaronuxcss  Owosormv. OHHM  BKJIIOYAIOT:
crieruduaeckue s OMOJIOTHN HAay4YHbIE 3HAHWS, YMEHHSI M CIOCOOBI ICUCTBHI TI0
OCBOCHHIO, HHTEPIIPETAIIMU W MPEOoOpPa30BaHUIO 3HAHUM, BHUJBI EITCIBHOCTH TI0
MOJIYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyanusix. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
rojiamMm U3y4yeHus.

[IpenmeTHBIC pEe3yNbTaThl OCBOCHHS y4deOHOTO mpeameta «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOJALI W  PEIIEHWH MpoOJeM  paIrMOHAIBHOTO
IPUPOIOTIOIB30BAHUS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArallme OUOJOTHYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUsi, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHYECKHE TEOPUU
(xknerounas Teopus T. llIanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o meHTpax
MHOTOOOpa3usi U  MPOUCXOXKICHUS  KYJIbTYPHBIX  pPACTEHUM),  3aKOHBI
(emrnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIUICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBaHuss [. Mengenss, TOMOJIOTUYECKUX PSAIOB B



HACJIEICTBEHHOU U3MEHUYHBOCTHU H. n. Basuiiona), MPUHLIHIIBI
(KOMILIEMEHTapHOCTH );

BJa/ICHHE OCHOBHBIMH METOJAMHM HAy4YHOTO MO3HAHMs, HCIOJIb3YEMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKMBBIX OOBEKTOB (ONHMCAHME, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OaxkTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PACTEHUH, JKUBOTHBIX, 4YEJIOBEKA, IPOLECCOB KU3ZHEAECATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PAcTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, 3MOpHOreHes3a, MoCTIMOPUOHAIBHOTO Pa3BUTHI,
pPa3MHOXKEHHUS,  WHJIUBHUIYAJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOIEHE3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M HUX QYHKIUSIMH, MEXIY
OpraHaMM W CHUCTEMAMM OpPraHOB y pAacTEHUil, KMBOTHBIX U YEJIOBEKAa U HX
(YHKIUAMHU, MEXAY CHUCTEMaMU OPraHoB U MX (QYHKUUSAMH, MEXAy O3TalnaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATallaMu A>MOPUOHAILHOTO PAa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbaxkTopamu cpebl OOUTaHUS,

YMEHHE BBIABIATh OTJIMYUTENbHbIE NPU3HAKU JKHUBBIX CHUCTEM, B TOM UHCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUUYECKUX TPYIIIL;

yMEHHE peniaTb ONOJIOrMYECKUE 3a/1a4H, BBISABIATH IPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKIY HUCCIEyeMbIMU OMOJIOTHUYECKUMHU MPOLIECCAMU U SIBJICHUSIMHU, J1E1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IMOJIYYEHHBIX PE3YJIbTATOB,;

yYMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TMIIOTE3bl, MPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMyNIHpysl Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yJIbTaThl U €NIaTh BHIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIENOBATENIbCKOW paboTe mo OHojoru,
DKOJIOTUM U MEIUIMHE, MPOBOJMMOI Ha 0a3e WIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO  NOPEJCTaBIATh  MOJYYEHHBIE  pe3yslbTaThl Ha  YYEHUYECKHX
KOH(EpEeHIINSX;



yMEHHE OIICHMBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obmactu  Omonmoru W MeAWIMHBI  (KJIOHUPOBAHHWE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHUE, HAIMPABICHHOE M3MEHEHHE T'€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHu3MOB);

yMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccruoHanbHOU
JEATETLHOCTH B O0JACTH OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEBCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJISITh MTO3HABATEIIBHBIN
WHTEpeC, HAIPaBJICHHBIA Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH ITpodeccun u
IPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHWs B  OpPraHM3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO mipeameta «buonorus» B 11
KJjlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MecCTe€ U pPOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOILI U PEHICHUU SKOJOTUYECKHX
npoOiieM 4YeloBEYEeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOIO
PUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHONICHUS K MPUPOJIE,
00I1IeCTBY, YEIOBEKY, O BKJIaJIC POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHUE BIAJIETh CUCTEMOW OMOJIOTMYECKHX 3HAHWUW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHE CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUH (B, dKOocHUCTeMa, Ouocdepa), OMOIOTrHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CesepiioBa — 0 myTsX U HampaBieHUsAx sBoitonnu, B.M. BepHajackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3aponpimeBoro cxonctsa K. M. bspa), npaBuna (mMunumyma FO. Jlubuxa,
AKOJIOTUYECKON NHUpaMHIbl 3HEPruu), rumnotesbl (runore3a «mupa PHK» V.
['unbepra);

yMEHHUE  BJQJ€Th  OCHOBHBIMHM  METOJAaMH  HAYYHOTO  TIO3HAHUA,
WCITIOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(ommcanue, M3MepeHue, HAONIOACHHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKU aHTPOIIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHUE BBIJCIATh CYUIECTBEHHbIE MPU3HAKU: BHJIOB, OHUOIE€OLIEHO30B,
PKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJJIOTIaTPUUECKOTO u CUMIIaTPUYECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABMKYILIUX CUJI SBOJIOLUUA HA TeHOMOH/I MOMYJISAINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOMTaHUs, YepeOBaHUs HAMpaBIICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;



yMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOINH,
JMBIDKYIIMMH CHJIAaMHA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHbIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BHJIOB K Cpelie OOMTaHMs, aOMOTUYECKUX U OMOTUYECKHX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3¢d  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPryMEHTbI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY IS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAaHUS, €AMHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOIBI U YEIOBEYECTBA,

yMEHHUE peniaTb OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMU OMOJIOTMYECKUMU MIPOLIECCAMHU U SIBJICHUSIMU, J€J1aTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTHUYECKHEe pPadOTHI, COOII0AThH
npaBuiia mpu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYA0BAHUEM;

YMEHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GOpMyJaupys Ledb HUCCIENOBAaHMS, aHAIM3UPOBATH MOJIYYEHHbBIC
pE3ynbTaThl U ICNIaTh BHIBOBL;

yMEHHE Y4YacTBOBAaTh B y4EOHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUU W MEJUILIMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  NOJYYEHHbIE  pPE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OIEHWBATh TUINOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSAX U CHOCO0ax MpeAoTBpalleHUs
rJ100alIbHBIX U3MEHEHU B Onocdepe;

yMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBHIOOP Oyayiied mnpodeccruoHanbHOU
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, YKOJIOTUH, IIPUPOIOTIOIb30BAHUS, METUIINHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35AWCTBA, MHUIIEBOMN
IPOMBITIUICHHOCTH, YIJIyOJISTh TTO3HABATEIbHBI WMHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccud W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OPTaHM3ALMIX CPeAHEro MpoPeCCUOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.

COJAEP)KAHUE OBYUEHUASA

10 KJTACC

Copnep:kaHue nporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).



Tema 1. BuoJsiornst Kak HayKa

CoBpeMeHHass OMoJIOrusl — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buomornyeckue  HaykKd U H3yd4aeMble UMHU  NPOOJIEMBI.
@dyHIaMEHTalbHbIC, NPUKIAIHBIE W TOHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
OHOJIOTHH.

3HaueHue OMOJOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJUILMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILJIEHHOCTH, OXPAaHE NPUPOIBI.

JdeMoHcTpanuu

[Toptpetsr: Apucrtorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
VY. I'apgen, I'. Mennens, B. 1. Bepnanckui, U. I1. I1aBnos, . . Meunukos, H.
. BaBunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamu», «Cucrema
OMOJIOTHUECKUX HAYKY.

Tema 2. ’)KuBble cucTeMbl U X U3yYeHHUE

XKusble cuctembl Kak mnpeaMeT wuzydeHus Ouonoruu. CBOWCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IIEJIOCTHOCTb,
CJIOKHOCTh W YIHOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTraHHU3aLHUs,
CaMOBOCIIPOU3BEICHUE, PAa3IPAKUMOCTb, U3BMEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHH OpraHu3amuy JKUBBIX CHUCTEM: MOJIEKYJISPHBIA, KIJIETOYHBIN,
TKaHEBbIH, OpPraHU3MEHHBIH, MOIYJISIUUOHHO-BUIOBOM, 9KOCUCTEMHBIN
(buoreoneHotuyeckuit), omocdepHniit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS
Matepuu. Hayku, n3ydaromiye KuBble CUCTEMbI Ha Pa3HBIX YPOBHAX OPraHU3aLUN.

Nzyuenue xuBbIXx cucTeM. Metoasl Ouomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBuCMMoON u
HE3aBUCUMOUW mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka runote3. Hynesas runoresa. [lonstue BbIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux gaHHbIX. OIEHKAa JOCTOBEPHOCTH MOIYYEHHBIX
pe3ynbTaToB. IIpUUMHBI HCKa)K€HUs pe3yJIbTaToB J3KcrepuMmeHTa. [loHsAtne
CTaTUCTHYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuipt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranumsman, «buoreonenos», «buocdepar, «Metomabl
W3YUYCHHUS )KUBOU IPUPOIBD.



O6opynoBanue:  jmabopaTopHoe  OOOpyJIOBaHWE  JUII  TNPOBEIACHHS
HaOJI0/IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHuE pa3IMYHBIX METOJOB IpHU
W3YUYCHHUU JKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTku

Knetka — CTpyKTypHO-QyHKIMOHANbHAs eIWHUIA KUBoro. Kcropus
otkpbITHs ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Meroabl  MOJIEKYJSPHOM M KJIETOYHOM  OHMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadusi, 37meKTpodope3, METoJ MEUEHBIX aToMOB, AU(GEepeHIIHaTHLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpoHHas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIsann, M. lllneinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBII MUKPOCKOID,
«HcTopus pa3BUTHS METOAOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

IIpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHOJIOTUH
(xpomartorpadus, anexrpodopes, auddepeHman Hoe IeHTPUYrupoBaHue,
[TLIP)».

Tema 4. XumMuueckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMUKPOIIEMEHTHI.
Bonma u €€ posib Kak pacTBOpPHUTENIA, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryssinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHUOJIOrHyecKkas
poJib. POJib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buomornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekyssl. [lepBuunas
CTpyKTypa Oenka, NHenTUAHas CBsA3b. BTOpU4YHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss OenkoB.
buonoruueckue pynkunu 6enkoB. [lpuonsi.

VYrneBonbl. MoHOCaxapubl, TUCaXapyUabl, OJIMTOCAXAPUIbI U MOJIHCAXaAPUIBL.
OO0mumii 1IaH CTPOeHUs W (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMU YriIeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUIuIoB.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, cTepouabl. buomormyeckue QyHKIMU



munuaoB. OOmue CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKAHHIO, OJYIPOHUIAEMOCTb.

Hyxnennosbie kuciotel. JJHK n PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxkneotunpl. Ilpunnun kommementapHoctu. IlpaBuno UYapradda. Crpykrypa
JAHK — nBoiiHas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JJTHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mousekysibl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkuun ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl OuoMozekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun,
®. Caurep, C. [Ipy3unep.

Huarpammsbl:  «PacrpeneneHne XUMHUYECKUX DJJEMEHTOB B HEXKHBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmupr u cxemsl: «llepuognueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTtpoeHne MoJeKkyisl BOIbl», «BellectBa B coctaBe opraHusmoBy, «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJb», «CTpOeHUE MOJEKYI
yriieBonoB», «CTpoeHre MOJIeKyd JHUNuAoBy», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMHUYECKast MOCy1a M 000py10BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lcciemoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUIMHU KICTKH

Tunel KIETOK: JyKapuoTH4YecKass M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.

CrpoeHue npokapuoTHUeckoit kineTku. KinerouHas crenka 6akTepuil u apxei.
Oco0OeHHOCTH CTpPOEHUs TeTepOoTPOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpanbl. TpaHcOPT BelECTB Yepe3 IIa3MaTUUEeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéunas audQys3us), aKTUBHBINA (IIEPBUYHBIA U BTOPUYHBIN



aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. PaGota HaTpuid-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (harounTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U (GyHKIIMH KJIETOUYHOM CTEHKH PacTeHUI, TPUOOB.

[urtomna3zma. [{uto3omne. [lutockener. [ABmxeHne nurormiazMbl. OpraHOU b
kieTkd. OnHoMeMOpaHHBIE OPTraHOWIbl KJIETKU: SHJOMIa3MaTHYecKas CeTb
(OIIC), anmapart I'ompmxu, TU30COMBI, UX CTpoeHHE M (yHKIUHU. B3anmocBs3b
O0JIHOMEMOpaHHBIX OpPraHoOMIOB KJIETKU. CTpOEHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OeikoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuii  (arpaHyJsIpHBIA)  DHAOIUIA3MATUYECKUN
pertuxkyinyM. CekperopHas GbyHKIus anmnapara ['onsmxu. Moougurkayus benxos 6
annapame [ onvoocu. Copmupoexka 6enxkos 6 annapame I onvoocu. TpaHcrnopt
BEIIIECTB B KJIETKE. Bakyonu pacturenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPUH,  IJIACTHUIBL.
Ilpoucxoorcoenue mumoxondpuii u nracmuod. Cumouozcenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApWUN u TuiacTui. llepBudHnble,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHHTE3UPYIOUIUX  IYKAPHUOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BBICIINX PACTCHUM.

HememOpanubie opranoubl kieTku CTpoeHue M (pyHKIUU HEMEMOpaHHBIX
OpraHoOUJIOB KJICTKHU. Pu6ocompl. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiiaMeHTsl. Axkmunogvle Mukpoghuramermol. MBpIIICUHBIE  KJIETKH.
Axmunogvle KOMNOHenmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounbrit
ueHtp. CrpoeHwe U JBWKEHUE JKTYTUKOB U pPECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhvle benxu.

Anpo. Obosouka sapa, XpOMaTHH, KapuoIUia3Ma, SAPBIIIKU, UX CTPOEHUE U
byskun. SnepHeiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacmoioKEeHHE
XpOMOCOM B HUHTepha3HOM siipe. JIdyxpomamur u cemepoxpomamuir. benku
XpoOMaTUHA — THUCTOHBI. /Jlunamuka s0epHOU 0060n0uKku 6 mumose. Aoepmbiil
mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapPAKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHcTpauuu

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

Tabmupt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KieTKn», «CTpoeHue
KUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SAapo», «CTpoeHne NpOKaApUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPUAIbHBIX KIETOK.



JlaGopaTopnass pabora «M3ydyeHue CTpoeHUS] KIETOK Pa3IUUYHBIX
OpPTaHU3MOBY.

IIpakTuyeckas padora «l13ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlabopatopuass paGora «JVccnenoBanue minazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckass  padora  «/3yueHwe  ABWKEHUS  LUTOIIA3Mbl B
pPaCTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE IHEPTUH B KJIETKe

AccuMHIIALINS M AUCCUMMWISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TreTepoTpoHBIA. YUacThe KHUCIOpoJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHBIX Tmporieccax. DepMeHTATUBHBIA XapakTep peaKIui KICTOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA M MEXAHU3M JICUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHMYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuil OT pa3IUYHbIX (PaKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelEeCTB B KieTrke. dDorocuHTEs.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
RUSMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poiab XJI0poriacToB B mpolecce
¢dorocunTesa. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munuvl
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue pa3nuyHbix (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHUEe (POTOCUHTESA.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUUITUpYIOIITEe OaKTepUH, Keae300aKTepHH, CEpOOAKTEPHUH, BOJIOPOIHbBIC
OaxkTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspobnble opranu3Mmbl. Buabl Opokenusi. IIpomykTel OpoxeHHs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN dTal. [ THKOIN3 — OECKUCIOPOTHOE PACIIEIIIICHUE TIFOKO3BI.

buonornueckoe OKuciaeHHE, WM KJIETOYHOE AbIXaHue. POk MUTOXOHApHI B
npoiieccax omosoruyeckoro okucienus. [uknmnueckue peakiuu. OKUCIUTENBHOE
bochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cummaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BelIecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenwsrapar, I Mutuemn, I'. A. 3aBap3uH.



Tabmumpt u cxembl: «@oToCHHTE3Y, «DHEpreTudecKuit oomen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, O0OOpPYIOBaHHE AJIsi MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGoparopnass padora «l3ydyeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuIa3bl WA KaTajlas3bl).

JlaGopaTtopnas pa6ora «U3ydeHne (¢EepMEHTATUBHOTO pAaCIICIICHUS
IIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TIBIXAHUSD .

Tema 7. HacsencrBenHasi HH(popMalus U peaju3anus e€ B KIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacineacTBeHHOW mHGopManuu. [ eHeTnueckui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUIIAPAILIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocoMm B
OouocuHTe3e Oemka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpoOKapuoT. ['mmoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblii romeocTas.

Bupycsl — Heknerounbsie (pOpMbl )KU3HU U 00IUraTHble napa3uthl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasd.

Bupycubie 3aboneBanus yenoBeka, >KUBOTHBIX, pactenuit. CIINJ[, COVID-
19, conmanbHbIE U METUITUTHCKUE MPOOIEMBI.

buoungopmamura: unmeepayua u anaruz 6onvuiux maccugos («bigdata»)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsl: H. K. Konbuos, . Y. IBaHOBCKUIA.

Tabnuiel 1 cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit koa», «Bupyce»,
«bakrepuodaru.

IIpakTnyeckas padora «Co3znanue MOJIEIU BUPYyCay.



Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii mukn, ero mnepuoasl u perymsiuus. Wutepdaza um murtos.
Oco0eHHOCTH TPOLIECCOB, MpOTEKaromuXx B HHTepdase. [loaroroBka KIeTKH K
nenenuto.  [IpecunteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rariouAaHbelii - Habopsl  XpoMocoM. ['omonorumunble xpoMocombl. [losjoBbie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a W MPOUCXOIAIIME B HHUX

nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HayeHue
MHUTO3A.

Perymsinua mutotrdeckoro nukia kietku. [Iporpammupyemas kiieTouHas
rubesnb — anomnTo3.

Knetounoe sapo, xpomocombl, (GyHKIHMOHaIbHAasi T€HOMHKA. Mexanusmol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu kiemox. «lugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIA UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Pemmkarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOpELIKA JIyKa).

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIAHOKJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anmocCBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHsl M
cuctemsbl opraioB. Opranu3M Kak eInuHoe 1eoe. ['omeocras.

Tkanu pactenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
(GYHKIMI 1 pacioOKEHHUs TKaHEH B OpraHax pacTeHUI.



TKaHM KUBOTHBIX M YEJIOBEKA. THIbI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTEIIbHASI, MbIlIeuHas, HepBHasi. OCOOEHHOCTH CTpoeHHs, (DYHKIUN u
PAaCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPOIIU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIneuHas cucrema. Pediiekc. CkeneTHbIe MBIIITBI U UX padoTa.

[Iutanne opranusmoB. IloryiomeHue BOAbBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBAPUTENBHOTO TpakTa. [IumeBapurtenvHble xene3bl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. J{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSl JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JpIxarenbHass cUCTEMa YeNOBEKa. MeEXaHM3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perysius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
Tpancropr BemecTs y JKHBOTHBIX. KpoBeHOCHas cucrteMa u €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum KpoBooOpaiieHus. DBOIIOIUOHHBIC
YCIOXHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisnus.

Beigenenne y opranumsmoB. Beinenenue y pacrenud. Beraenenwe y
*KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaelieHus. DunbTpanus,
CeKpelursa U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl paOOTHI OPTaHOB BBIIEICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIACIMTENBHON cucTeMaMu. Beiaenenue y
MMO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. CtpoeHne u (PyHKITMOHHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpPraHuM3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUBI.



3almMTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M WX HIPOU3BOIHBIE.
3amuTa opranu3ma ot Oonesnel. iMmyHHas cucrtema yenoBeka. KieTounsnii u
TYMOpPAJIbHBIA MUMMYHUTET. BpOXIEHHBIH M TpHOOPETEHHBIA crenu(puuecKuii
UMMYHHUTET. Teopusi KJIoHaJIbHO-celeKTUuBHOTO uMMyHuTtetra (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnmasiutesnbHble OTBETHI OPTraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocts W perymnsauuMs |y  OpraHu3MmoB. Pasnpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  peryiasuus y
pacteHuii. PocToBble BenecTBa U UX 3HaYCHUE.

HepBHas cucrema u pediekTopHas peryjsiuus y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTHENbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediexkc u
peduekTopHas ayra. bezycioBHbIE U YCIOBHBIE PEe(IICKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpanuu

[Toprper: U. 11. [1aBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOUHBIE
Bogopocin», «bakrepum», «llpocreiimmey», «OpraHbl LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHue crelis»,
«CtpoeHue JNUCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEJIET 4YeJIOBEKA,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurensHas cucrtema», «OHIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHnurer»,  «KumeuHononoctuele», «Cxema  NHUTaHUA  PACTECHHI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHne mnaHapun», «BHyTpeHHee cTpoeHHe I0KIeBoro 4epsi», «HepBHas
cucrema poiO», «HepBHas cucrema Jarymkn», «HepBHas  cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENapaThl OJHOKJIETOYHBIX
OPraHu3MOB, MHKpPOIpPENapaTsl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKLUU
HACEKOMBIX, UIJIOKOXHUX, UBBIE 3K3EMIUIIPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXKHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
0o0opyA0BaHuE AJIs AEMOHCTPALUY TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTCHHIH,



pacieruieHus Kpaxmana U 0eKoB Moj AecTBUEM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIEIU TOJIOBHOTO MO3Ia Pa3IUYHbIX )KMBOTHBIX.

JlaGoparopHasi pabora «3yueHue TKaHEel paCTCHUI».

JlaGoparopHasi pabora «/3ydyeHue TKaHei sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHHS OpraHuM3MoB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmHoxkenue. IlonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buosmorndecknii cMpIci
M€i03a M II0JIOBOro Ipouecca. Melo3 M €ro Mecrto B JKU3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasimieBoe pa3Buthe. ['amerorenes y xKuBOTHBIX. [10JI0BBIE KEE3bl.
OOpazoBanue 1 pa3BUTHE MOJOBHIX KJIeTOK. Criepmarorenes u oorere3. CTpoeHune
MOJIOBBIX KJIETOK.

OniogoTBOpeHHe U SMOPHOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00Ha u3 2naéHbIX NPobIeM IMOPUOTIOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposannoe u HeodepmuHuposanmoe Opoobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKOMUTAIONIUX. 3apOJIBIINICBbIE JIMCTKU
(racTpyJisinus). 3akiaaaKa OpraHOB M TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKMBOTHOTO KAaK  PE3YyJbTAaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrnusHue Ha >MOpPHOHATBHOE Pa3BUTHE PaA3TUYHBIX
(GakTOpOB OKpYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonanbubiii nepuoxa. I[lpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOrO W HENPSIMOIO
pa3BUTHS, UX PACHpPOCTPAHEHHE B HpuUpoje. Twumbl pocTa XKUBOTHBIX. DaKTOPHI
pEryJIliU pocTa KUBOTHBIX U yesoBeka. CTaauu moCTIMOPHUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX M uenoBeka. [lepuonbl oHToreHesa yenoseka. CtapeHue u CMEpTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHne u pasButue pacteHuil. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. (OOpa3oBaHue crmop B MpoIlecce Meiosa.



['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3MoB. /[BoitHOe OMIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTUE CEMEHU.

MexaHnu3MBbl pEeTyIsUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. Hapamun, X. HInemas.

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOXkeHUE», «Tumbsl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3MHOXeHue TUApb, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
AWIEKIIETKH U cnepMmaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3Buthe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHHME Y ILBETKOBBIX PACTECHUI,
«CtpoeHune ceMsH OJHOJOJBHBIX U JBYJIOJBHBIX PAaCcTECHHI», «KU3HEHHBIN ITUKI
MOPCKOW  KamycTb», <«OKU3HEHHBIM IUKI MXa», <« KU3HEHHBIM UK
MManOPOTHHUKAY, « JKU3HEHHBIN IIUKJI COCHBD».

O06opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpPENapaThl SUIEKICTOK H
CIIEpMATO30HUI0B, MOAEND «LMKIT pa3BUTHS JATYLIKHY.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BbIsBlIeHHE TNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIUX
pacTEeHU.

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

Hctopusi craHOBIEHHS W pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Menpmens, I'. ne ®puza, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B PAa3BUTUU
renetuku. Padoter H. K. KonbuioBa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®unmumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE T€HETUYECKHUE MOHSITUSL U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, aJbTEPHATUBHBIE IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUS, TUOPUIbI, TEHOTHUII, (DEHOTHIL.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1.
BaBunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.



Jlabopatopnass paGora «JIpozoduna Kak OOBEKT TEHETUUYECKHX
HCCJICIOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHaens — 3aKOH
eauHooOpasusi rTHOpUI0B MepBoro nokojeHus. [paBuno nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacUICIUICHUs IMPU3HAKOB. LluTOsIOrMUYecKHe OCHOBBI
MOHOTHMOPUJIHOTO CKpEIIMBaHUSs. [ MOTe3a YUCTOTHI TaMET.

AHanuzupytolee ckpemuBaue. [[poMexxXyTOUHbIM XapakTep HACIEAOBaHMUS.
Pacuieruienue npru3HakoB MpU HEMOJTHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. TpeTtuit 3aKkoH MeHiens — 3aK0H He3aBUCHUMOTO
HacCJICJIOBAHUS MIPU3HAKOB. [luTonornueckue OCHOBBI JTUTHOPUTHOTO
CKpELIMBaHUA.

CueruieHHOe HacienoBaHue npusHakoB. PabGotel T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HApYIICHUE CILEIUICHUS MEXIy TeHaMHh. XPOMOCOMHAas
TE€OPHUsI HACIIECICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpEETIEHUs 1oJ1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEPOraMeTHBIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HakoB, CLIETIJICHHBIX C MOJIOM.

['enotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIM aJuieiu3M. B3aumMmojelcTBue HeaJIeIbHBIX TI'€HOB.
KommementapHocts. Onuctas. [lonmmmepus.

['eHeTYECKUIT KOHTPOJIb Pa3BUTUSI PACTEHWH, KMBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTUYECKUX TIPOIIECCOB, TMOBEICHUS U KOTHUTHUBHBIX (yHKIIUH.
['eHeTHMYeCcKHEe MeXaHU3MBI CUMOMOTeHEe3a, MEXaHU3MbI B3aMMOJICUCTBUS «XO3SIHH
— Tapa3uT» U «XO3IMH — MUKpoOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS |
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabnumpst u cxemsl: «IlepBbiit 1 BTOpoi 3akoHbl Menaensa», « Tpetuil 3aKkoH
Meungnens», «AHanmu3upyrouee ckpenuBanuey, «HemoiHoe TOMUHHpPOBAHUEY,
«CrienieHHOE HAcJeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoay,
«Kapuotun 4enoBeka», «Kapumotun naposzodwibl»y, «Kapuotun  nTuisn,
«MHOXECTBEHHBIN alJIeaIn3M», « B3aumMoiericTBHUE T'€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpAllMd 3aKOHOB  €IMHOOOpa3ms
THOpUIOB TIEPBOTO TIOKOJCHWS W PACHICTUICHUS TPU3HAKOB, MOJENb IS
JIEMOHCTpallMM 3aKOHA HE3aBUCHUMOTO HAcCJEJOBAHUSA NPU3HAKOB, MOJIENb IS
JIEMOHCTpAllMM CIEIJICHHOTO HACJIeI0BaHUsI MPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKporpenapar: «/Ipo3odunay.



IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEITUBAHUA Y APO30(UITBD».

IIpakTuyeckas  padora  «/3yueHue  pe3yibTaToOB  AUTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIbD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeasl npu  (popmupoBaHmHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Busl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MonudukannonHas u3MeH4YMBOCTh. Poib cpeasl B QopMUpOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakiuu npusHaka. BapuanmoHHbIN
psin u BapuauuonHas kpuBas (B. HMoranmucen). CoiicTBa Moau(puKannOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAllMOHHAS.

KomOunaTuBHass u3MEHYMBOCTHb. Mei03 M MOJIOBOM MpOLECC — OCHOBA
KOMOWHATUBHON N3MEHYMBOCTH. POJTh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUN
TEHETUYECKOT0 Pa3HOOOpa3usl B Mpeiesiax OJHOTO BUIA.

MyTannoHHasE W3MEHYMBOCTb. BHAbl MyTaluii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauuH. SnepHsle U
nuToriazMaTuyeckue myrtanuu. CoMaTUYeCKUEe W MOJoBble MyTanuu. [IpuunHb
BO3HUKHOBEHHsSI MyTanud. MyrtareHpl W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesjepHas MU3MEHUHMBOCTh U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POIb INUSEHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHUUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuubr w  cxembl: «Buapl wu3mMeHumBOCTHY, «MoaudukaruoHHas
U3MCHYHUBOCTEY, «KomOnnaTtuBHas U3MCHYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00aeBaHNs YeI0BEKa», « Bumbl myTammii.

O6opynoBaHue: XKUBble U TepOapHble SK3EMIUISAPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BapUALMOHHON KPUBOMY.

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4yesioBeKka



Kapuotnn yenoBexka. MexayHapoaHas nporpaMMa HMCCIEJOBaHHUsS T'e€HOMA
yenoBeka.  MeToapl  M3Y4YEHHsT TEHETHKH  YEeJOBEKAa: TI'€HEAOIMYECKHM,
OJTM3HELIOBBIH, LIUTOI€HETUYECKUH, IOIYJISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEIEIICHHE TCHOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOUIBIO
[TI[P-ananu3a. HacnencTtBeHHbie 3a001eBaHus YeIOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
0one3HN uyenoBeKa. boe3HHM ¢ HacIeACTBEHHOW MPEapacloiokKEHHOCTHIO.
3Ha4YCHHE MEAMIMHCKON I'€HETUKU B IIPEIOTBPALICHUM U JICYCHUHM T'€HETHYECKUX
3a00sieBaHNN 4YesoBeKa. MeaUKO-TeHETHUECKOE KOHCYJIbTUpOoBaHHE. CTBOJIOBBIE
KJIeTKH. [IoOHATHE «TeHETHYECKOro rpy3a». DTHYECKUE ACIIEKThI UCCIEIOBAHUN B
00JacT pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckne (QakTOphl TOBBIIIEHHONW UYBCTBUTEIBHOCTH YEJIOBEKA K
(u3nUeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXaroulei cpenpl. I'eHeTnyeckas
IIPEAPACIIONIOKEHHOCTD YEJI0BEKA K ITATOJIOTUSIM.

JdemoHcTpanumn

Tabmumpr u cxemsl: «Kapuotun uenoBeka», «MeTonbl U3yuyeHUS! TE€HETUKU
yenoBekay, «['eHeTnueckue 3a001€BaHMsI YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U AHAIA3 POAOCIOBHO.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTukauus W CeNeKUus. 3apOoXKJCHHE CEJNEKIMH W JOMECTHKALHUU.
Yuenue H. U. BaBmioBa o IleHTpax mpPOWCXOXKACHUS €W MHOTO00pa3us
KYJbTYpPHBIX pacTeHul. Posip cejlexkuuyu B CO3JaHUU COPTOB PACTEHUN MU IOPOJ
#uBOTHBIX. CopT, mnopoxa, ImTaMM. 3aKOH TIOMOJIOTMYECKMX psIOB B
HaciaeAcTBeHHOW wu3MmeHuuBoctHh H. WM. BaBunoBa, ero 3HadeHue s
CEJIEKIIHOHHOM paboTHl.

MeTtoapl cenekIMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VHUBUy AJIbHBIN. Oranel ~ KOMOMHAMOHHOM  cenekuuu.  VcnbiTaHue
IPOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTUIy C IIOMOIIbK) OLIEHKH
¢deHoTHIa TOTOMCTBA U OTOOP IO TeHOTHUITy C momotkio aHanuza JHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJeKIMOHHOM  paboThl.
PannanmoHHBIM 1 XMMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAlui y KyJbTYPHBIX
¢opM opranusmoB. Mcnosb30BaHHE TE€HOMHOIO PENAKTHPOBAaHUS M METOJIOB
pexomOnHanTHBIX JIHK 1151 noiayueHus ucxoiHoOro marepuana i CelneKIum.

[lonyuenue IIOJIMIUIONUIOB. BrytpuBunosas ruOpUaAn3aIHs.
bnuskoponctBeHHoe  ckpemmBaHue, WM UHOpuaumHr.  HepoacTBeHHOe
CKpelllMBaHHWEe, WIM ayTOpuIuHr. ['erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpuansauus. IIpeoponenue Oecrionus
MEXXBUI0BbIX THOPUI0B. JIOCTH)KEHUS CEIEKIUU PaCTEHUI U )KUBOTHBIX. «3enénas
DesoNoYuUsLY.



CoxpaHeHHE M WM3yYEHUE M'€HETUYECKHUX PECYpPCOB KyJbTYPHBIX PACTEHUU U
UX JAKUX pOAMYeN A CO3JaHUST  HOBBIX COPTOB W THOPHUAOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. J3yuenue, coxpauwenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoOM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCAe008AHUL,
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanuu

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmunp! u cxembl: «LIeHTPBI TPOUCXOXKIEHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HU3MEHUYMBOCTH,
«Metoppl cenexkuum», «OTnanéunas rudpuauzanus», «MyTrareHes3y.

JlaGopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHuasi padora «/3yueHre METO/IOB CEJIEKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHH».

IKeKypeusi «OCHOBHBIE METONBI U JOCTHIKEHHMS CEJIEKUMU PAaCTeHUl U
YKUBOTHBIX (Ha CEIEKLIMOHHY IO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34KCTBO, B JIabDOpaTOpHUIO
arpOyYHMBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rUs U CHHTETHYECKAs OMOJIOTUS

OOBEKThl, MCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIbTYPBI, MUKPOOPTAaHU3MBI, 170:¢ XapaKTepUCTHUKA. TpagumonHas
OMOTEXHONOTHS:  XJIeOOMeueHue, TMOJIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHKPOOHMOJOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C II€JIbIO MOJYYE€HHsI OPraHU3MOB H UX KOMIIOHEHTOB,
COJIEpIKalX HE BCTPEYAIOIIHECs B IPUPOIe OMOCUHTETUYECKHE My TH.

Kierounasa unxeHepus. MeTonsl KyJlbTypbl KJIETOK M TKaHEW PACTEHUU U
#KUBOTHBIX. KpuobGanku. Comatuyeckas THOpUAM3aLUS U COMAaTUYECKUN
smOpuorene3. lcrnonap30BaHWE TaruIOWJOB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKkoHCTpyKuus
SUIIEKIETOK U KJIOHUPOBAHUE KXUBOTHBIX. METOJ TpaHCIUIAHTALIMK SJIep KJIETOK.
Texnonozuu 0300p08IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX K)IbMYP.



XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHCTpyupoBanue pekomOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KEHEPHH.
DKOJIOTMYECKHUE U 3TUYECKHE MPOOIEMbl TeHHON MHKEHEPHH.

MenuuuHckue 6uorexnonoruu. [loctrenomHas nudpoBas meauruua. [T11P-
JTUArHOCTHKA. MeTaOOJOMHBIN aHaMW3, TEHOIECHTPUYECKUU aHajau3 MpoTeoMa
YyeJoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus misa  pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoauHTra
JUISL peLIeHUs 3a/1a4 IEPCOHATN3UPOBAHHON MEIHUIIMHBI.

Co3nanne BEKTOPHBIX BakKIMH C HENbI0 OOecredeHus: KOMOMHHPOBAHHON
3ammTel OT Bo30yautenedt OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-cogepkamiyx BUpPYCOB, BBI3BIBAIOMIMX OCOOO OIMACHbBIE
3a00JIeBaHUA YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmumpt u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
POU3BOJCTBEY, «KileTouHas nmxxeHepus», «I' eHHass HHKEHEPUs».

JlabopaTtopHnasi pa6ora «3yueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHne MOTOYHOKUCIBIX IPOTYKTOBY.

JKcKypceusi «bUOTEXHONOTMA — BaKHEWINash MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:xaeHue u pasBUTHE IBOJIOUMOHHBIX NpPEACTABJICHHUN B
omosioruu

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /apBuna.

JIBroKyLIMe CUiibl HBOJIIOLIMM BUJIOB 110 Y. J[apBUHY (BBICOKasi MHTEHCUBHOCTb
Pa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cuntetnueckorr Tteopuu dBomonmu  (CTD). HedTpanbhas
Teopusi 3Bomtonuu. CoBpeMEHHass HBOJIIOLMOHHAs  Ouosiorusa. 3Ha4YeHHe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JdeMoHcTpauuu

[Toptpetsl: Apuctorens, K. JIunnen, K. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosbe, Y. HapBun, C. C. UerBepukosn, 1. U. llImansraysen, Jx. Xonnein, . K.
beises.



Tabmumet u  cxembl: «Cucrema xuBoit mnpuponsl (mo K. Jlunuer)y,
«Jlecthna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopMupoBaHuUs
IpUCTIOCOONeHN y pacTeHuid u >kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. apsuna», «Haxoaku Y. Jlapsunay, «DopMbl 00pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHOroodpasue KyiabTYypHBIX (GopM
KarmycTb», «[lopoabl JoMamHuX >KMBOTHBIX», «CXeMa 00pa30BaHusl HOBBIX BU/IOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHHS JABUXKYIIMX CHJ 3BOJIOLHI,
«OCHOBHBIE TTOJIOKEHHS] CHHTETHYECKON TEOPUH IBOJIFIOLIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJbTaThl

[Tommynsiuusa Kak 3J€MEHTAapHAs €OUHULIA 3BONMOUUA. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOTO pa3HoOoOpa3us W CTPYKTypbl mnomyisiuuid. W3meHenue
reHooHAa MOMyJSIUM KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus [Ix. Xapau, B. Baitn6epra.

DOneMeHTapHble (DakTOpbl (IBHXKYIIME CHUJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [Ipeild reHoB — choydyaiiHbIe
HEHANpaBlieHHbIE M3MEHEHHMs] YacTOT aened B momyssiusax. Oddekt
ocHOBaTena. IDggexm oOymuLiounoco eopaviwika. CHudCeHue 2eHemuiecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux u  Mmanvlx  nonyaayusx.  Murpanuu.  M3zonsuus  TOMyJISIITU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoJIoTUYecKas (PErnpoyKTUBHAS).

EctectBennblii oTOOp — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOWIM3UPYIOMIUNA,  pa3pblBAOIIUN
(mu3pynTtuBHbiid). [lTomoBoit oTO0Op. BO3HMKHOBEHHE M 3BOJIIOIUS COIUATIBLHOIO
MIOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHH.
Bo3nukHOBeHHe — mpucmocoOieHuii y  opraHu3moB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocobieHnit y opraHu3smMoB: MOp(hOI0OrH4YecKue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  MOBeAeHYecKne.  OTHOCHUTENbHOCTh
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBanue Kak pe3ysbTaT
MUKpO3BOIOIMH. M3omsmus — kimoueBod ¢aktop BuaooOpaszoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTpUYECKOe (reorpaduueckoe),
CUMIIaTpUYECKOE  (PKOJOTUYECKOE), «MTHOBEHHOE» (monumIon IU3aIus,
rubpuanzanus). JJIMTeIbHOCTh 3BOIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp »BOMOUMOHHON Ouosiorn B pa3pabOTKe HAy4YHBIX METOJ/IOB
coxpaHeHusi Ouopa3zHooOpazusi. MUKPOIBOJIOLMS U KOIBOJIOLMS Mapa3uTOB U UX
x0351eB. MexaHu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
O0pBOBI C HEH.



JdemoHcTpanumn

[Toptpetsi: C. C. YerBepukos, . Maiip.

Tabmuplt u cxembl: «MyTalMoHHass HM3MEHYUBOCTHY, «llomymnsaiuonnas
CTPYKTypa Buaa», «Cxema NposBiICHUS 3aKoHa Xapau—BaitHoepray, «/[Bmwkyiue
CUJIBl 3BOJIOLUNY, «IKOJOTHYECKass M30JSLUS MOIMYJISIUIA CEBAaHCKOM (Qopenny,
«l'eorpadueckass M30JAIUS  JTUCTBEHHUIIBI CHUOUPCKOM W JTUCTBEHHHUIIBI
naypckoiy, «llonmynsairoHHbIe BOJHBI YUCIEHHOCTU XUIIHUKOB U KePTB», «Cxema
JEUCTBUSL €CTECTBEHHOTo 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MunyctpuanbHblii Menanu3my, «KuBble nckomnaembie», «IlokpoBuTenbcTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusznonornueckue anmantamun», «lIpucmocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTHY», «Kputepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa Buia B
npupojse», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMYECKOe BUI000pa30BaHHWE BUAOB CHHUI,
«Tomumnnonbl pactenuit», «KamycTHO-peneuHblil TuOpumy.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydena MTHI] U
3Bepeil C MpUMepaMu Pa3IMYHBIX TPHUCTIOCOOJICHHI, dYydella NTUI] U 3Bepe
pa3HbIX BHUJAOB, TrepOapuu pacTeHUd OJIM3KUX BHUAOB, OOpPa30BABLIMXCS
Pa3IMYHBIMU CTIOCOOAMH.

JlaGopaTtopnass padora «BrbliBiIeHHE W3MEHUMBOCTH y 0co0el OJHOTO
BUJI.

Jlabopatopuas  padora  «lIpucnocobienus  opraHusmMoB U HX
OTHOCHUTEJIbHAS 1IEJIECO00PA3ZHOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHE BHUJOB IO MOP(POIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meronael u3ydeHMsT MaKpoldBOJOUMHU. [laneoHTONmOrMYECKME  METOIBI
uzyueHusi oHBomoinuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.

buoreorpaduueckne merompl u3ydeHus 3BomOIMU. CpaBHeHHE (IOPHI U
dbayHpl MaTepukoB M OCTpPOBOB. buoreorpaduueckme obOmactu 3emuu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/Ibl U3YUYEHUS
BOIONMM. ['eHeTHyeckue MeXaHU3Mbl JBOJIIOLMM OHTOT€HE3a M MOSABJICHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbl.
PynuMenTtapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETHUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJbl  M3yYEHHs  SBOJIIOLUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.



XPpOMOCOMHBIE MYTALIMH U 3BOJTOLUS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TpaBwiia) 3BOMONMH. [Ipunyun cmenvlt yHKyuil.
HeoOpatumocTs 3BOmonMu. AnantuBHas panuanusi. HepaBHOMEpHOCTH TEMIIOB
IBOJIIOLUH.

JdeMoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosuiep, O. I'ekkelsb.

Tabmumpl u cxembl: «OUIOTEHETUYECKUN PSIT JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedansl»,  «Punnodurey»,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «lpeli) KOHTHUHEHTOBY,
«Penukth», «HauanbHble cTaguu SMOPUOHAIBHOIO PA3BUTHUS I103BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHb», «PyIHMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeJOBEKa MW IIUMIaH3e», «l1aBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0IIME 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OO0opynoBaHue: KOJUIEKLUHU, TepOapuu, MyJSKM HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKH T'OMOJIOTHYHBIX, aHAJOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe JKU3HU Ha 3emJie

HayuHble TUMOTE3bl NPOUCXOXKAECHUSA >KM3HM Ha 3emie. AOHOreHe3 H
naHcnepMusi. JloHay4Hble IPEICTaBIECHUS O 3apOXKJIECHUU KU3HU (KPEallMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnanmnannanu, JI. [Tactepa. [Iponcxoxaenne ®u3HA U aCTPOOHOJIOTHSI.

OCHOBHBIE JTarbl HEOPraHU4eCKON DBOJIFOLIUU. [InanerapHas
(reosornyeckasi) 3BOMIOLUSA. XHUMHUYECKas OHBOJIOLMS. AOHOTEHHBIH CHUHTE3
opraHu4eckux BeuiecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. Opn.
ObpazoBanue mnosuMepoB u3 MoHoMmepoB. KoanepBarnas rumotesa A. U.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[x. XonaeitHa, reHeTuueckasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. I'mnbepra.
dopmupoBanue MeMOpaH U BO3HUKHOBEHHE TPOTOKIIETKH.

HUcropust 3emun u MeroAsl €€ u3yuyeHus. Vckomaemble OpraHU4ecKue
octatku. ['eoxpononorus u e€ wmeroabl. OTHocutenbHass u aOCONIOTHAsA
reoXpoHoJorus. I'eoXpoHooruyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, IOXH.

HavaneHuble 3Tanbl opraHuyeckod spomtouuu. [losBiieHHe UM 3BOMIOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJje COOOIIECTB.
Crpomatonutsl. [IpokapruOThl U 3yKapHUOTHI.

ITpoucxoxaenne 3ykapuoT (CUMOUOTEHE3). DBOJIIOLUOHHOE TPOUCXOKACHHE
BUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.



OcCHOBHBIE 3Tambl 3BOJIIOIMH BBICHIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixony pacrenun Ha cymy. IlosBieHue CHOpOBBIX pacTeHUM W
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. lIponcxokaeHne IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLMM XUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBI€ KUBOTHBIE. JKH3HB B BOZAE. DBOJIOLHS TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKONUTAIONIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHune O€CrnO3BOHOYHBIMU U
II03BOHOYHBIMHU KUBOTHBIMU CYLIH.

PasButne xu3HM Ha 3emie NO 3paM M NEpPUOJaM: apXeil, MpOTEpO30H,
naneo3oi, Me3030HM, KkaiiHO30M. OOmas  XapakTepucTUKAa KiIuMaTa H
reoJIOTHYECKUX mpoueccoB. [losBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3zoBaHHE: €0 yCIOBUS U BIMSHHUE HA Ta30BbIH COCTAaB aTMOC(EpHI.

MaccoBele BBIMUPaHHUSI — 3KOJIOTMYECKUE KPU3UCHI mpouuioro. Ilpuumuel u
CJIEICTBUSl MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penu, JI. Cnamnanuany, JI. [Tacrep, M. 1. Meunukos, A. N.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muiel u cxemsl: «CxeMma onbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YUYEHHUIO CaMo3apoxacHus ku3HW», «Cxema omeita C. Mumiepa, I'. IOpw»,
«JTanpl  HEOPraHMYECKOW  3BOJIOLMM»,  «I €0XpOHOJOrMyeckas  IIKajIay,
«HavanbHble 3Tanbel OpraHUYEcKoN 3BOIIOIUNY, «Cxema o0Opa3oBaHHUS 3yKapHOT
nyTéM cuMmOuorenesa», «Cucrema KuBOM mnpupoas», «CTpoeHue BUpyCay,
«Apomopdo3sl  pacTeHuit», «PuHnOQUTE, «OIHOKIETOYHBIE BOAOPOCIY,
«MHorokierounsle Bogopocan», «Mxm», «llamoporaukn», «l'omoceMeHHbIE
pacteHusn», «Oprasbl IBETKOBBIX pPacTeHMi», «(Cxema pa3BUTUSA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocteiimuey, «KuieqHomnonocTHbiey,
«IInockue 4EpPBUY, «YneHncToHOTHEY, «PbIOBDY, «3€MHOBOJHBIE,
«IIpecmbikaromuecs», «lItnupy», «Miekonuratomme», «Pa3Butue Xu3HU B
apXxeuckom spey, «Pa3BuUTHE KU3HU B MPOTEPO3OMCKON 3pey, «Pa3BuTHe KU3HU B
MaJIe030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe KU3HU B
KaltHO30MCKOM 3pe», «COBpeMEHHAas CUCTEMa OPraHUYECKOTO MUPaAy.

ObopynoBanue: repbOapuy pACTEHUM pa3IMYHBIX OTAEIOB, KOJUIEKLIHUU
HAaCEKOMBIX, BIIQXKHBIE ITpenaparsl )KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyena ITHL U 3BEpEw,



KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX HCKOIMAEMbIX, MYJSDKH OPraHHYeCKHX
OCTaTKOB OPraHU3MOB.

BupryanbHaa JsaboparopHasi paGora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOTeHHOr0 CUHTE3a OPraHuYeCKUX COSAMHEHUH B
NepBUYHON aTMochepey.

JlabopaTtopHasi padora «JI3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUSI PACTCHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX.

Tema S. IIpoucxoxaeHune Ye10BeKa — aHTPOIIOIeHe3

Paznenel u 3anaun aHTpONOIOrUU. METOABI aHTPONIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIOBEKa. PennrunosHeie
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YeI0BEKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MTOJIOKEHUE YETOBEKA.
CBuzerenscTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHUECKHE,
noBesieHuYeckre. OTanuus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBI.

JBwxyiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJIOoTUYeCKue, COlMalibHbIC.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIbHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue dYeoBeKOOOpa3Hbie 00€3bSHBI
(TIPOKOHCYJIBI) U paHHHUE MOHTHJIBI — OOIIHE MPEAKU YETOBEKOOOPa3HBIX 00€3bsH U
J0JeH. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JtoJeH. YemoBeK yMelblil, epBbIe
M3TOTOBIICHUS OPYAUM Tpyla. YenoBeK NPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOAECH
3a npenensl  Adpuku. UYenoBek reigenpOeprckuii — - 0oOmMMM  MPeNIoK
HEaHJEPTAIbCKOTO YEJIOBEKA M YEJOBEKA pa3yMHOro. YenoBeK HeaHAepTaabCKHUN
KakK BHJ JIIOJEH XOJOAHOTO KJIMMara. YeJloBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEGHHME KOHTHHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreneTrka u najaeoreHOMHUKA.

DBOJIIOLIMS COBPEMEHHOTO uelioBeKa. EcTecTBeHHBIM OTOOpP B MOMYJISLIUSX
yesioBeka. MyTannoHHBIA mpouecc U nojgumopdusm. [lonmynsuuoHHbIE BOJIHBI,
nperid reroB, murpanus U «3Q@eKT ocHOBATEN» B MOMYJSALUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickas),  aBCTpajio-HETpouJHAs  (PKBATOpUalbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHcKas). Bpems M myTH paccelieHHsl 4YejoBEKa IO IUIAHETE.



EnuHcTBO  dyenmoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOseHHOCT, YeoBEeKa K Pa3HbIM YCIOBUSAM OKPYXKAIOIIEH Cpeibl.
Bnusinue reorpaduueckoit cpenpl u  apeilia TeHOB Ha MOPQOJOTHIO U
(bU3HOJIOTHIO YETIOBEKA.

MexaucuuiuinHapHable  MeToabl B (usuueckorl  (OMOJOTHUYECKOH)
AHTPOMOJIOTUU.  ODBOJIONMOHHAS ~ QHTPOMOJIOTHS YW MaJICOAHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJSIUA. brocounaibHble HUCCIEIOBAHUS MPUPOJLI YETIOBEKA.
HccnenoBanrie KO3BOTIOLMHI OUOJIOTHYECKOTO U COLIMATIEHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. HapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTpOTIONIOTUNY, «[ OJTOBHOW MO3T YeloBEKay,
«YemnmoBekooOpa3Hbie 00€3bsHBD, «CKENeT 4YeloBeKa W CKEJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbIY, «/[BHXKYyIIME CHIIBI AHTPOIIOTEHE3A», « DBOIOLHOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «/lenncoBckuii yenoBek» «Heannepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «Tanbl SBOJIOIUHU YEIOBEKA», «Packl UeIOBEKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEAMETOB MaTepuaIbHOM
KyJbTyphl TPEAKOB 4YeloBeka, penpoaykiuu (portorpadum) KapTuH ¢
MU(DOTOTHYECKUMH W OHOJNEHCKUMH CIOKETaMH TPOUCXOXKACHUS YEJIOBEKa,
dboTorpadun Hax0IOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICITh
yepena 4YeloBeKa M dYepena IIMMIAaH3€, MOJEIb KUCTH 4YEJOBEKAa U KUCTH
IMMIIAaH3€, MOJIETIA TOPCa MPEIKOB YeJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKIACHUEM).

IIpakTHyeckas padora «/3yueHune 3K0JI0rMUeCKUX aJanTalui 4YeJI0BEKay.

Tema 6. Jxosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HATOPraHU3MEHHBbIX CUCTEM € OKPY:KaKIIel cpeaoi

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeBepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agaun
sK0J0TUH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.

Meroast 3xosioruu. [loneBeie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHU:
npUpoAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKpY>KaloIleH Cpe/ibl: JTOKaIbHbBIN, PETHOHAJIBHBINA U I100aJIbHBIN.

3HayeHUE HSKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4YenoBeuecTBa ¢ npuponon. GopMupoBaHue
HKOJIOTHYECKOMN KYJIBTYpPbI U SKOJOTHYECKON IPAMOTHOCTH HACEJIECHUSI.

JdeMoHcTpanuu

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.



Tabmuipel u cxeMbl: «Pa3gensl sxoiaorum», «Metoabl skonorum», «Cxema
MOHHUTOPHUHTA OKPYXKAOUIEH CPEIbD».

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUSA

Dkosyornyeckne (PaKTophl U 3aKOHOMEPHOCTH ux aeictBusi. Kmaccudukamms
IKOJIOTUYECKUX (HAaKTOPOB: adMOoTHUECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTHU JeHCTBUA 3Koyorndeckux ¢akrtopoB. I[IpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TosepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKHE TPYMIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHUrHajlbHas poOJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Mmbl. [10MKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTaHU3MBL.

Bnaxnocth kak sxosiormyeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kKaHuio0 BojgHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOLIEHUIO K
Boze. [Ipucrocobnenus KUBOTHBIX K N3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
IyOMHHAsT  MOAMNOYBEHHAsl,  BHYTpUOpPraHuW3MeHHas.  DPU3UKO-XUMUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucrnocoOsieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonoruyeckuie putmbl. BHemiHne W BHyTpeHHHE pPUTMbI. CyTOUHBIE U
TOIMYHBIE PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM W3MEHEHUSIM
YCIJIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kusznennsie popMbI pacTeHU: EePEeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (hakTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHIUsI, XUITHUYECTBO, cCUMOKO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyalli3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4YecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadbpudeckue). 3HAYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYIIECTBOBAaHUS OpPraHu3MOB B Cpelie
oburtanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUS.

JdeMoHcTpanuu



Tabmuubr u cxembl: «JOkonormdeckue (akrtope», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o00UTaHUS OpraHu3MoB», «buosoruueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKocucTeEMa MIMPOKOJIMCTBEHHOTO JIeCca», « IKOCHCTEMA XBOMHOrO Jiecay, «llenu
nuTaHus», «XumHuuectBo», «llapasutusm», «Konkypenuus», «CumOuo3»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3UYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKITUU TETIOTIO0UBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydesna NTUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpeax,
repOapuu W KOJUICKIIMM PACTeHWH W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HH, repdbapuu u
KOJUUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpigBIeHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko10rus BUAOB U MOILYJISA UM

OKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALINH. [lomynsinuss ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NMUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTMU BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCICHHOCTb, IUIOTHOCTb,
BO3pacTHasi M II0JIOBasi CTPYKTypa, PpOXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckass CTpykrypa nomnyiasiund. OUeHKa YMCIEHHOCTH TOMYJIALINH.
JuHamuka nonyiasiuud U e€ peryisiuua. buoTudeckuil moTeHIMaN MOMYJIALHH.
MoaenupoBaHnue TUHAMUKH TTonyJisiiiuu. KpuBbie pocTa YUCIEHHOCTH MOMYJIALINY.
KpuBble BbDKMBaHUA. Peryisnus 4YMCICHHOCTH MOMYJALMA: posib (PaKkTopos,
3aBUCAIIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATEruu BUIOB (I- U
K-cTparerun).



[Tonsitue 00 sKoJOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkosormyeckon Humm Jx.M. Xatumncona. Pasmepsl skonormyeckou
Hui. [loTeHnnanbHas U peaaTu30BaHHAs HUIIIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUSI U MUTpalMid KUBOTHBIX. buosormyeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Jx. 1. XaT4yuHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XAPAKTEPUCTUKU MOMYJIALUNY,
«IIpocTpaHcTBEHHasT  CTpyKTypa  mnomyiasiuum», «Bo3pacTHble  NHpamMuabl
nonyysiqun», «CKOpOCTb  3aceleHUss IOBEPXHOCTH 3eMJIM  Pa3JIMYHbIMU
opranuzmammn», «Mojensb skonorndeckon Humu Jx. M. XaTyuHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

Jlabopatopnass  padora  «[IpucnocoOneHusi CceMsH  pacTeHHAd K
PaCCEICHUIO».

Tema 9. Jkosorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MexIy
OopraHu3Mamu B OMOLIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIbHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCcHCTEMax. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIW  dBKOCUCTEMbl. buoMacca W OpOayKIHS.
DKOJIOTUYECKHE MTUPAMU/IBI YUCell, OMOMACChI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpHBIE CMEHBI cO00IIeCTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOT€HHbIC BO3JCUCTBUS Ha
cykneccun. KnnmakcHoe cooOuiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemovl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
ME3K/Ty aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opoickas
dbnopa u ¢ayna. CuHaHTponmm3zauus TopoAcKoil ¢ayHbl. buonormyeckoe u
X035CTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghexkma u 6u008-20upuxamopos (Kuouesvix
8U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEKHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTAaHU3MOB, TOMYJISIIIMA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmoi 8030elicmeUst  3A2pASHeHUll  pPA3HblX — MUNo8 Ha
CYOOP2AHUIMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSIX,
OCHOBbL  IKONI02UYECKO20 ~ HOPMUPOBAHUS — AHMPONOSEHHO20  B030€lUCMBUAL.
MeTo10710THSI MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX AKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOIO Jecay, « ODyHKIHOHAIbHBIC
Ipylnibl OPraHu3MoOB B 3KocHucTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEM,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHIECKAS TTUPAMUIA YUCEID»,
«JKonoruyeckas mupamuia OMOMacChl», «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O06pazoBanne 6osotay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jieca MOCTE
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPTUH B arporieHo3ey, «lIpumepsl ypooIKoCcHCTEMY.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydeia MTHII 1
3Bepeid, repbapru KyJIbTypHBIX M TUKOPACTYIINX PACTECHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanrue ypO03KOCUCTEMBDY.

Jlabopatopuass padora «l3yyeHue paszHooOpaszusi MEJIKUX MMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHsl «IKCKYpCHs B TUIIUYHBIA OMoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
CJIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arpo3KocucTeMy (Ha MOJi€ WM B TEIIUYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodaabHas 3xkocucTeMa

buocdepa — oOmeruranerapnas oOosoyka 3emiid, TA€ CYMECTBYET WA
CylllecTBOBaJIa KM3Hb. Pa3BuTHE mpeacraBieHuil o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obsactu 6mocheps! u €€ cocran. JKupoe
BEIIeCTBO OHOchephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOcUCcTEMBI. JlnHaMuyeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE HUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.



3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOWHBIE Jieca, CMEIIaHHbIE U MTUPOKOJUCTBEHHBIE Jieca, CTeTH, CAaBaHHBI,
MyCTBHIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIx QyHKIUHA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepuanackuii, 3. 31occ.

Tabmuubl 1 cxembl: «l'eocdepst 3emnn», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopojia B IpHUPOE»,
«KpyroBopoT Boawl B mpupoae», «OCHOBHbIE OMOMBI cymny, «Knummatuaeckue
nosica 3emun», « Tynapa», «Taiiray, «Cmemansasii jgecy, «InpokoJINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kawIas cpeaa

DKOJIOTUYECKHE KPHW3UChl W WX NPUYMHBL. Bo3melicTBhe dYenoBeKka Ha
onocepy. 3arps3HeHue Bo3mymiHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W JXUBOTHOTO Mupa. OCHOBHBIC MPUHIIAIBI OXPAHBI MPUPOIHI.
Kpacaeie xHuru. Ocob0o oxpansembie mnpupoansie Ttepputopun (OOIIT).
borannueckue cajipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJIBI.
PanponanbHoe  MPUPOAOIOJIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3BuTHe METOJOB MOHUTOPHUHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle UCCIe008aHUsl nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocooHotl anepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypchni.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusanowue 0oCmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OCHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 60pvOLI ¢ OUONOBDEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemubix 5KOCUCTEM.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arpssHeHre 1ouBb», «llapHukoBeIi AddekT», «Ocobdo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUMY, «MOJENH yIPaBIsIEMOTr0 MUPAY.



O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccuickon ®enepanuu, KpacHoN KHUTM pernoHa.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HanmeHoBaHMe pa3ieioB U TeM

Koan4yecTBo 4acoB

DJIeKTPOHHbBIe (HM(pPOBbIE)

Ne i/ KonTposbHbIe
MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThl
1 BHONONHS KAk HAYKa 1 0 https://lesson.academy-
content.myschool.edu.ru/06/10
2 JKuBble CUCTEMBI 1 UX U3YUYEHUE 2 0 hpsidflessonacadeny
content.myschool.edu.ru/06/10
3 BHONOIHS KIIETKH 5 0 https://lesson.academy-
content.myschool.edu.ru/06/10
4 XUMHUYeCcKask OpraHu3alus KIETKA 10 1 hitps://lesson.academy-
content.myschool.edu.ru/06/10
5 Crtpoenne u GyHKIHH KICTKH 8 1 hpsidflessonacadeny
content.myschool.edu.ru/06/10
OOMeH BelecTB 1 MpEeBpaIIeHUE YHEPTHHU B https://lesson.academy-
6 9 1
KJIETKE content.myschool.edu.ru/06/10
7 HacnencTeennas nuagopmanus u 9 1 https://lesson.academy-
peanmuzanus €€ B KIIETKE content.myschool.edu.ru/06/10
8 JKU3HEHHBIN UK KIIETKU 6 1 https://lesson.academy-
content.myschool.edu.ru/06/10
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1 hitps:lessonacidenty
content.myschool.edu.ru/06/10
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1 hrps:/flesson.academy-
content.myschool.edu.ru/06/10
11 I'eneTuka — HayKka O HACIEACTBEHHOCTH U > 0 https://lesson.academy-
M3MEHYUBOCTH OPraHUu3MOB content.myschool.edu.ru/06/10
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://lesson.academy-




content.myschool.edu.ru/06/10

https://lesson.academy-

13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1 content.myschool.edu.rw/06/10
https://lesson.academy-

14 T'enetnia yenoexa 3 0 content.myschool.edu.ru/06/10
https://lesson.academy-

15 Cenexums OpraHu3MOB 4 0 content.myschool.edu.ru/06/10
https://lesson.academy-

16 BuorexHonorus U cuHTeTUYECKass OUOJIOrUs 4 0
content.myschool.edu.ru/06/10

17 PesepBHOe Bpems 1 1
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11 KIIACC

HanmeHoBaHMe pa3jeioB U TeM

KoanuecTBO 4acoB

DJIeKTPOHHBIe (HU(POBbIE)

Ne i/ KonTposbHbIe
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 3apoKICHUE U Pa3BUTHE IBOJTIOIIMOHHBIX 4 0 https://lesson.academy-
MIPEACTABICHUI B OMOJIOTUH content.myschool.edu.ru/06/11
2 MukposBoironus U €€ pe3yIbLTaThl 14 1 https:/lesson.academy-
b 1 pesy content.myschool.edu.ru/06/11
3 Makpo3BoJIIOIINS U €6 PE3VIILTATHI 6 0 https://lesson.academy-
P 1 pesy content.myschool.edu.ru/06/11
[IpoucxoxaeHue u pa3BUTHE )KU3HU HA https://lesson.academy-
4 15 0
3emiie content.myschool.edu.ru/06/11
5 ITpoucxoxxaeHue yejaoBeKa — aHTPOIIOreHER 10 0 https:/lesson.academy-
b a p content.myschool.edu.ru/06/11
DKOJIOTHsl — HayKa O B3aMMOOTHOIIICHUSAX
6 OpPTraHU3MOB U HaJIOPTraHU3MEHHEIX CUCTEM 3 0 https:/lesson.academy-
p . op N content.myschool.edu.ru/06/11
C OKpYKarolleu cpenon
7 Opra"gn3Msl ¥ cpeia OOUTaHUSA 9 0 https:/lesson.academy-
p pen content.myschool.edu.ru/06/11
8 DKO0JIOTUs BUAOB U MOITYJIAIIMHA 9 0 https:/lesson.academy-
o YA content.myschool.edu.ru/06/11
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE https://lesson.academy-
9 12 0
CUCTEMBI content.myschool.edu.ru/06/11
https://lesson.academy-
10 Buocdepa — rimodansHas 3xocucreMa 6 0
(bep content.myschool.edu.ru/06/11
https://lesson.academy-
11 YenoBek u OKpyXkaroias cpeaa 6 1

content.myschool.edu.ru/06/11




12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
OcHOBHOE conepKaHue OCHOBHBIC BHJIBI DIIEKTPOHHBIE
Komrse | Kortpo NeSITeTbHOCTH 1 (pPOBLIE
Ne n/mt Tema ypoka CTBO JIbHBIC
o0yyaromuxcs o0Opa3oBaTeNbHbIC
4acoB paboTsl
pecypchl
CoBpeMeHHast OnoJIoTHs — PackpriBaTh comepxanue
KOMIUIEKCHast HayKa. KpaTkas uctopuss =~ TEpMHUHOB U IIOHSTHIA:
pasButns 6uonoruu. bromorndeckne Hay4YHOE MHPOBO33pEHNE,
HAYKH U U3y9aeMble UMH MTPOOIEMEI. Hay4YHas KapTHHA MHpa,
®DyHIaMeHTabHbIC, IPUKIIAIHBIC U HAYYHBII METOJI, THUIIOTE3a,
MTOWCKOBBIC HAYYHBIC UCCICIOBAHUSA B | TCOPHS, METOJIBI
Ouonoruu. HCCIIEJOBAHMSI.
3HaucHue OMOIOTHH B (GOPMUPOBAHUN = XapaKTCPU30BaTh OUOJIOTHIO
COBPEMEHHOW €CTECTBEHHO-HAYYHOMH KaK KOMILIEKCHYIO HayKy, e
kapTuHbl Mupa. [Ipodeccun, MECTO U POJIb CPENIU JPYTHX
CBsI3aHHBIE C OMoJoTHeil. 3HaueHNe €CTECTBECHHBIX HAYK.
Buonorus xax OMOJIOTHH B IPAKTHIECKOH OrneHuBaTh BKJIAJ
NIeSITEIbHOCTH 4EJIOBEKA: MEANLIUHE, OTCYECTBEHHBIX YUEHBIX B https://resh.edu.ru/su
KOMIIICKCHA HayKa 1 CEJIbCKOM XO3SIHCTBE, pa3BUTHE OHOJIOTHH. biect/lesson/3827/ma
KaK 4acTh 1 0 TIPOMBINIICHHOCTH, OXpaHe IPHUPOIHI. OrneHnBaTh poib i1/118944/
COBPEMEHHOTO JdeMoHcTpauuun 6I/IOJIOFI/I‘I€CKI:IX OTKPBITUH 1 B
HoptpeTtsl: Apucrotens, Teodpact, K. | uccnenoBanuii B pa3BUTHH
oOmiecTsa JInnneit, X.b. Jlamapk, Y. lapBus, Y. | HayKu U NpaKTHUECKOH
lapgeii, I'. Mennens, B.1. JESITEILHOCTH JIFOJICH.
Bepnancxkuit, N.I1. ITasnos, U.1. [Mepeuuncnste npodeccun,
Meunukos, H.W. BaBuios, H.B. CBsI3aHHbBIE C COBPEMEHHOM
Tumodees-Pecockwuit, [[x. Yorcon, Onosoruei.
®. Kpuk, /I.K. benses. [IpuBOaUTE IpUMEPHI
Tabmuiel v cxembl: «CBSA3b OHOJIOTHH | TIPAKTUIECKOTO
¢ IpYTHUMH HayKamm», «Cucrema WCTIOB30BaHMUS TOCTHHKCHUH
OMOIIOTHYECKHX HAYK)» OHOJIOTHH B MEIUIIMHE,
CEIILCKOM XO3SHCTBE,
MIPOMBIIIIICHHOCTH U OXpaHe
TIPUPOIBI
YKHBEIC CHCTEMEL ¥ X 1 0 JKuBbie cucTeMbl Kak MpeameT PackpriBaTh conepxaHue

n3ydenusi Onosiornu. CBOHCTBA JKUBBIX

TEPMHUHOB 1 TOHSTHH: KUBas




CBOMCTBA

CHCTEM: €IMHCTBO XUMHUYECKOTO
cocTaBa, TUCKPETHOCTD U IIEJIOCTHOCTb,
CJI0)KHOCTB ¥ YHOPSIIOYCHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
CcaMOOpTaHMU3aIINS,
CaMOBOCTIPOH3BEICHHE,
pa3apakuMoCTh, I3MEHIHBOCTb, POCT
1 pa3BHUTHE.

JdemoncTpanuun

Tab6muitel 1 cxembl: « OCHOBHBIC
MIPU3HAKH KHU3HIY», « BUOTOTHYECKIEe
cucteMbl», « CBOHCTBA KUBOU
MaTepHUID»

CUCTEeMa, SJIEMEHT,
MOJICUCTEMA, CTPYKTYPAa,;
OTKPBITOCTb, BEICOKAS
YHOPSAOYEHHOCTD,
YIPaBIIEMOCTH,
HEePapXUIHOCTb.
XapakTepu30BaTh CTPYKTYpPY
1 CBOWCTBA )KHBBIX CHCTEM,
OTIIMY NS XUMHYECKOTO
cocraBa 0OBEKTOB KHUBOH H
HE>KUBOH MPUPOJIBI, 00N
MIPUHIIUI KJIETOYHOMN
OpraHU3aIUH KUBBIX CUCTEM.
CpaBHHBAaTH OOMCHHBIC
MPOLIECCHI B HEXKUBOUN U
JKUBO MPUPOJIE; PaCKPHIBATD
CMBICJI peaKLMH
MeTaboar3Ma.

OOBSACHATh MEXaHU3MBI
CaMOPETYJISIAA )KUBBIX
CHCTEM Pa3IIMIHOTO
HepapXUuecKoro ypoBHS;
PacKpbIBaTh CyTh MPUHITUIIOB
[IOJIOXKUTETILHOM U
OTpHLATEIEHON 00paTHOM
CBSI3H.

AHanu3upoBaTh CBONCTBA
CaMOBOCTIPOM3BEICHHS, POCTa
1 Pa3BHUTHS OPTaHU3MOB

YpoBHeBas
OopraHu3alus KUBbIX
CUCTEM

YpOBHUM OpraHU3alny XXKUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KI€TOYHbIH,
TKaHEBBIN, OPraHU3MEHHBIH,
MOIYJIAIHOHHO-BUIOBOH,
9KOCHCTEMHBIN
(bmoreorneHOTHYECKHIT), OMOChHEpHBIH.
ITpouecchl, MPONCXOSIIIE B KUBBIX
cucremax. OCHOBHBIC IPU3HAKU
xuBoro. JKu3Hp kKak popma
cylecTsoBanus marepuu. Hayku,
H3ydarolye KUBbIe CUCTEMBI Ha
Pa3HbIX YPOBHSX OpraHHU3ALMH.

PackpriBaTh conepskanue
TEPMHUHOB U MOHSATHIA: 00OMeH
BEILECTB U IIPEBpallieHNe
JHEPTUH,
CaMOBOCIIPOU3BEICHHE,
caMoperyJisinus, pa3BHUTHE,
KW3Hb, HAYIHBIH (haKT,
HAY4HBII MeTOI, Tpobiema,
THIOTE3a, TEOPHs, IPABHIIO,
3aKOH.

[epeuncnsTe npu3HAKK
KHBOTO.




N3yuenue »uBbix cucteM. MeTo bl
ouonornyeckoit Hayku. HaOnroneHue,
U3MEpEeHue, IKCIIEPUMEHT,
CHUCTeMAaTHU3alusl, METaaHaIH3.
[TonsTHE 0 3aBUCHMOI U HE3aBUCUMOMN
nepemeHHou. [lnanupoBanue
skcniepumenTa. [locranoBka u
mpoBepka rurnotes. Hymesas rumoresa.
[NonsaTue BEIOOPKH U €€
IIOCTOBEPHOCTH. Pa3zopoc B
6I/IOJIOFI/I‘{eCKI/IX JaHHBIX. OHeHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabTatoB. [I[puauHbI UCKaXKEHUS
pe3ybTaToB KcnepuMenTa. [lonstue
CTaTUCTUUYECKOTO TECTA.
JeMoHcTpanuu

TabmuIrel 1 cXeMbl: « Y POBHH
OpTaHU3AINH KUBOH TIPUPOIBD»,
«CtpoeHne KHUBOTHON KIIETKN,
«TxaHU )XUBOTHBIX», « CHCTEMBI
OpPTaHOB YEIOBEUYECKOTO OPTaHU3MAaY,
«buoreonenos», «buochepar,

«Metoapl N3y4YCHUA JKHUBOM IIpUpoAbD».

Oo6opynoBanme: 1a00paTOpHOE
000pyIOBaHUE [T IPOBEACHUS
HaO0JII0IeHNH, U3MEPEHUH,
JKCIIEpUMEHTOB.

IIpakTuyeckasi padora
«Hcmonp30BaHke pa3InYHbIX METOIOB
[IPU M3YYEHHH JKUBBIX CHCTEM).

XapakTepr30BaTh OCHOBHBIC
YPOBHH OpPTaHU3AIMH KHUBBIX
CHUCTEM U METO/IbI
OHMOJIOTUYECKUX
HCCIIEIOBAHUM.

OnuceBaTh 0COOEHHOCTH,
XapaKTepHBIE IS KAKI0TO
YPOBHS OpraHHU3aIliH KUBOTO.
HazpiBaTe Hayku, H3ydaromue
JKUBBIC CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHH3aIIHH.
CpaBHUBATh MEXIY COOOM
JKUBBIC CUCTEMBI Pa3HbBIX
YPOBHEN OpraHu3aluu u
MMPOUCXOAAIINC B HUX
nporiecchl. [loka3piBaTh POJb
TUTIOTE3 U TEOPHil B
(hopMHpPOBaHUH €CTECTBEHHO-
Hay4HOM KapTUHBI MHUpa

Hcropus oTkpbITHA U
W3YYEHHUS KIETKU.
Kinerounas teopus

Kierka — ctpykrypHO-
(yHKIMOHAJIBHAS CIMHUIIA KHBOTO.
Hcropust oTKpBITHS KIeTKH. PaboTs! P.
I'yka, A. Jleenryxka. Knerounas
teopus (T. LlIBann, M. Illnefinen, P.
BupxoB). OCHOBHEIE TTOJIOKEHHS
COBPEMEHHOM KJIETOYHOU TEOpHH.
JdemoncTpanun

Hoptperst: P. I'yk, A. JleBenryk, T.
Isann, M. Ilneiigen, P. Bupxos, K.
M. Bap.

PackpbIBaTh conepxanue
TEPMUHOB U TOHSATHA: KJICTKA,
OpraHeJuIbl, 3yKapHuOTHI,
MIPOKAPHOTHI, BUPYCHI,
IUTOJIOTHS (KIIeTOTHAS
OMOIOTHS), KIIETOUHAS
Teopus. XapaKTepu30BaTh
OCHOBHBIE 3TaIbl pa3BUTH
LUTOJIOTAU KaK HAYKHU U e€
odopmIIeHHE B KJIETOYHYIO
OHOJIOTHIO.

https://resh.edu.ru/su
bject/lesson/5383/sta
rt/153371/




OO6opynoBaHue: CBETOBOI
MHKPOCKOII; MUKPOIIpENapaTsl
PACTUTCIIbHBIX, )KUBOTHBIX U
6aKTepI/IaJ'ILHLIX KIJIETOK

[Toka3pIBaTh BKJIA]] YIEHBIX-
OHOJIOTOB B U3yYCHUE
KJIETOYHOTO CTPOCHHUS
OpraHu3MOB.

IlepeuncnsaTe OCHOBHBIE
10JIOKEHHUSI KIIETOUHOM
TEOpHH, OOBACHATH €€ POJIh B
(hopMHpOBaHUH €CTECTBEHHO-
HAy4HOU KapTHUHBI MUpa.
[IpuBOANTE TOKA3aTEIHCTBA
pPOJICTBA OPTaHU3MOB C
HCTOJIb30BaHUEM OJIOKEHU I
KJIETOYHOU TeOpuun

MeTo b1 MOJIEKYISIPHOM
U KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabota
«3yueHnne MeToaoB
KJIETOYHOM OMOJIOTHU
(xpomarorpadus,
aneKkTpodopes,
muddepeHIranTbLHOe
eHTpUyTHPOBaHUE,
[TLIP)»

MeToz1bl MONEKYJISIPHON U KIIETOYHOMH
OMOJIOTHUH: MUKPOCKOIIHS,
xpomarorpadusi, 3aekrpodopes, MeTo
MEUYEHBIX aTOMOB, TU(PepeHIATBHOS
LHEHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHUE KIICTOK.

Uzydenue GUKCUPOBAHHBIX KICTOK.
DNeKTpOHHAST MUKPOCKOTIHS.
KondokanpHass MUKPOCKOTIHS.
BuransHoe (IpIXKU3HEHHOE) H3yYEHHE
KIICTOK.

JdeMoHcTpauuu

Tabanmer u cxembl: «CBETOBOH
MUKPOCKOID», « DNEKTPOHHBII
MHUKpPOCKOI», «VIcTopus pa3BuTHst
METOJIOB MUKPOCKOITHH.
OO6opynoBaHue: CBETOBOH MUKPOCKOII;
MHUKpPOIpEnapaTsl pACTUTEIBHBIX,
JKHUBOTHBIX U OaKTCPHUATBHBIX KJIETOK.
IpakTnyeckasi padora

«/3yueHue METON0B KIIETOUHOM
ouosorun (xpomartorpadus,
anekTpodopes, TuddepeHnnaIbLHOe
nentpudyruposanue, [TLP)»

PackpriBaTh conepxanue
TEPMHHOB U TMOHATHA:
MHUKPOCKOIIMPOBaHUE,
MIPUTOTOBJIEHUE CPE3OB,
muddepeHnmansHOe
OKpalllBaHUE,
xpomatorpadus,
anekTpodopes, METO
MEYEHBIX aTOMOB,
HEHTPUPYTHPOBAHUE, METO
KYJIBTYpHI KJICTOK M TKaHEH,
METOJ] peKOMOMHAHTHBIX
JHK.

XapakTepr30BaTh OCHOBHBIE
METO/IbI U3Y4EHHs KUBOU
npuposl. ['0TOBUTH
BpPEMEHHbIE MUKPOIIPENapaThl,
paccMarpuBaTh UX B CBETOBOM
MUKPOCKOII ¥ JIeJaTh
OTIMCaHWE.

OOBACHATEL U COOIMIONATH
MIpaBUJIa TEXHUKA
MHKPOCKOIIHPOBAHUS

XHUMHYECKHI COCTaB
KJIETKU. BxonHasa
KOHTpPOJIbHAs paboTa

XUMHUYECKUN COCTaB KJIETKH. Makpo-,
MHKpPO- U YIBTPAMHUKPO3JICMEHTHI.
Bopna u e€ poisb kak pacTBOpHUTES,
peareHra, y4acTue B

PackpriBaTh conepxanue
TEPMHHOB U TOHATHIA:
3JIEMEHTHI-OMOTEeHBI, IO,
BOJIOPO/IHAS CBS3b,




MunepanbHbIe
BEIIEeCTBa KJIETKH, UX
Ouosornueckas poib

CTPYKTYPUPOBAHUH KIIETKH,
Teroperyisinui. MuHepasabHble
BEIIECTBA KJICTKU, UX OHMOJIOTHYECKast
poJib. PoJib KaTHOHOB M aHMOHOB B
KIIETKE.

JdemoncTpanuun

[Inarpammer: «PacmpenencHue
XIMHWYECKHX 3JIEMEHTOB B HEKUBOU
npupoer», «Pacnpenenenue
XIMHWYECKHX 3JIECMEHTOB B )KHBOI
MIPUPOALY.

Tabauue! u cxemsl: «[leproanveckas
TaOJUI[A XUMAYECKHUX IIEMCHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI»,
«BemiecTBa B cOCTaBe OPraHU3MOB»

TUAPOPUIBHOCTB,
ruapodoOHOCTE, Typrop,
MUHEpaJbHbIC BEIIECTBA,
Oy(epHbIe CHCTEMbI, aHUOHBI,
KaTHOHBI.

[TepeuncnsaTh 0cOOCHHOCTH

XUMHYCCKOTO COCTaBa KJICTKH.

Paznuuars Mmakpo-, MUKpO- U
YIIBTPAMUKPOSJIEMEHTBI,
BXOJISIIINE B COCTAB )KUBOTO U
UX POJIb B OpPraHU3Me.
XapakTepu30BaTh CTPOCHHE U
CBOWCTBA BOJIbI; OOBSCHSTH
MPUYHHEI €€ 0COOBIX CBOMCTB
U (PYHKIIUH B KIICTKE.
[Toka3bIBaTh POJIb KATHOHOB U
aHMOHOB B 00eCTIeYeHUN
MPOLIECCOB
KHU3HEICATSITBHOCTH
(ocMmoperymsmus, Co3TaHue
MeMOpaHHOTO MMOTEHITNANIA,
peryisius paboThl OSJIKOB),
paboThI OyepHBIX cUCTEM.
YcTaHaBIHMBaTH B3aUMOCBSI3b
CTpoeHHs ¥ (PYHKIUH
HEOPTaHMYECKUX BEIECTB
KJICTKU

https://resh.edu.ru/su
bject/lesson/5397/ma
in/283874/

Opranuueckue
BEILECTBA KJICTKU —
6enku. JlabopaTopHas
pabota «OOHapysxeHHue
0EJIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX
peaKLHi»

CBoiicTBa,
KIaccupuKanus u
¢yHKIMN OEIKOB

OpraHuyeckre BEIecTBa KICTKH.
buonornueckue nonumepsl. benaku.
AMUHOKHCIIOTHBIN cOCTaB OEIKOB.
CTpyKTYpBI OSIIKOBOH MOJICKYJIBI.
[TepBuunas cTpyktypa Oenka,
MeNTHIHAS CBA3b. BTopnuHas,

TPETHYHAs, YeTBEPTHUYHASL CTPYKTYPBI.

Jenatypanus. CBoiicTBa OeIIKOB.
Krnaccudukarms 6enxos.
Buonornueckue GpyHKIMM OCIKOB.
[Ipuonsl.

JdemoncTpanuun

PackpriBaTh conepskanue
TEPMHUHOB U TTOHSTHH:
MOHOMEDBHI, TIOJIMMEPBHI, OEI0K
(IpoTeuH), nenTux,
aMHHOKHCIIOTA, MEeTITHIHAS
CBSI3b, MOJMICNTH,
JCHATypalys, peHaTypaLus,
o0y IsipHEIE U
¢udprLIApHBIE OSNKH,
HPHOHEL

XapakTepu3oBaTh OCJIKH, X
CTPYKTYPHYIO OpraHH3aLHIO 1
(byHKIMH (CTPYKTYpHas,
SHEpreTUyecKasi, CHrHajIbHasl,

https://resh.edu.ru/su
bject/lesson/3840/sta
rt/163096/




Tloptper: JI. ITonunr.

Tabmuirer u cxembl: «CTpoeHHE
MOJIEKYJIBI O6emKay, « CTpYKTYpHI
OEITKOBOI MOJICKYJIBD».
OGopynoBaHue: XUMHYECKas TTOCY 1A
u 00opyIoBaHUeE.

JlaGopaTopHas pa6ora
«O0OHapysxeHne OEIKOB C TOMOIIBIO
Ka4eCTBEHHBIX PeaKIuii»

peryJsTopHasi, JBUraTesbHas,
3amuTHas, PepMEHTaTHBHAS).
HasbiBaTh XuMH4YeCKHE
OCHOBBI ()OPMHPOBAHUS
CTPYKTYp OemKkoBOH
MouteKysl. [IpuBoants
IpUMepbI PUOPHILIAPHBIX,
rII0OYyISIPHBIX OEKOB.
BBINONHATE KaYEeCTBEHHBIE
peaknny Ha oOHapy KeHHe
0€JKOB B KJIETKE; OOBSICHATD
NIOJTy4EHHBIE Pe3yJIbTaThl

10

Opranunueckue
BEI[ECTBA KJIETKU —
YTJIEBOIbI

Yrnesoasl. MoHOCaxapubl,
JIMCaXapuIbl, OJUTOCaxXapuIbl 1
nosicaxapuapl. O0uuit miax
CTpOCHUS U (PU3HKO-XUMHUUECKUE
CBO¥CTBA YIIIeBOJOB. bruonormyeckue
(YHKIMH YTTIEBOJIOB.
JeMoHcTpanuu

Ta0awune! u cxembl: «CTpoeHHE
MOJIEKYJT YTIIEBOJOBY»

PackpriBaTh conepxanue
TEPMHHOB U TMOHATHIA:
YTIIEBOIBI, MOHOCAXapHIIHI,
JUCaxapHUJIbl, OJIMTOCaxXapubl,
MOJICAaXapU/Ibl, TIIHOKO03a,
pubo3a, nezokcuprbosa,
JIaKTO3a, MaJbT03a, caxaposa,
KpaxMaJ, TJIMKOTCH,
LEIITI0I03A.
KnaccugummpoBats yriieBoabl
10 CTPOCHHUIO U MIEPEUUCIISATh
X QyHKIHM.

IIpuBoaUTH IpUMEPHI
Pa3INYHBIX YTIICBOIOB
(MOHOCaXapuIoB,
JTUCaxapuioB,
OJINTOCAXapuUIOB,
MOJINCAXAPHUJIOB)

11

Opranunueckue
BEIIeCTBa KJIETKH —
JIUTIA B

Jlunmuaet. T'uapodunbHO-THAPOHOOHBIE
cBoiictBa. Knaccuukanus TUNuIoB.
Tpurnuuepunst, pochomumnumapl,
BOCKH, CTepouIbl. bronornueckre
¢ynknuu mununos. OOme cBOcTBa
OHMOJIOTUYECKUX MEMOpaH — TEKy4eCTh,
CIOCOOHOCTh K CaMO3aMBIKAHHIO,

MOy TIPOHUIIAEMOCTb.

JdemoncTpanuun

Ta6muiter u cxembl: «CTpoeHHE
MOJIEKYJI JTUTTHIOBY

PackpriBaTh conepxanue
TEPMHUHOB U TTOHSTHIA:
JIUITAJIBI, TPUTITAIIEPU/IBI,
¢dochonunumel, BOCKH,
CTEPOUJIBI, JIUMOTPOTEUHBI,
TITHKOJTUATIA/TBL.
KraccuduupoBars JTumub1
10 CTPOCHHIO;
XapakTepu30BaTh UX QYHKIHH

https://resh.edu.ru/su
bject/lesson/5397/ma
in/283874/




HYKJ'IGI/IHOBBIG KUCJIOTHI.

JIHK u PHK.
JlaboparopHas paboTa

Hyxneunossle kucnotst. JIHK u PHK.
CTpoeHne HyKJIEHHOBBIX KUCIIOT.
Hyxneoruas!. [Tpunnun
KOMILIEeMeHTapHOCTHU. [IpaBuiio

PackpriBaTh conepskanue
TEPMHUHOB U TTOHSATHH:
JIe30KCUPUOOHYKJICHHOBAsI
kucinora (JJHK),

«MccnenoBanme Yapradda. Crpyxrypa JHK — pPHOOHYKIIENHOBAs KUCIIOTa
12 nBoiiHas cnupanb. Mecronaxoxaenue | (PHK), HykieoTus,
HYKJICHHOBBIX KHCJIOT, u O6nonormueckue pynkmmm JHK. HYKJICO3HI, a30THCTHIC
BBIJICJIICHHBIX N3 KJIIETOK Bunet PHK. ®ynkunu PHK B knetke. OCHOBAaHUS, aICHUH, TYaHUH,
DPasIMIHBIX Crpoenne Mosekyisl ATD. LUTO3UH, TUMUH, YpaLuJ,
Maxposprudeckue CBsI31 B MOJICKYJIe KOMILIEMEHTaPHBIC
OpPraHU3MOB» AT®. Buonoruueckue pyrkuun ATD. = ocHOBaHWUS,
BoccraHoBiIeHHBIE IEPEHOCUHKH, UX aneHozuHTpHupochat (ATD),
¢bynkimy B kietke. [pyrue MaKpOIPTHUECKasi CBA3b,
nykaeosunrpudocdarsr (HTD). CEKBEHUPOBaHHE, TCHOMUKA,
CexsenupoBanue JJHK. Meronsr TPaHCKPUIITOMHUKA,
T€HOMUKH, TPAHCKPUIITOMHUKH, MIPOTEOMHUKA.
MIPOTCOMUKH. XapaKkTepu3oBaTh, ONMCHIBATh
JdeMoHcTpanuu U CXeMaTH9YeCKH H300paxaTh https://resh.edu.ru/su
Ioptpetst: Ix. Yorcon, ®. Kpuxk, M. crpoenue Hykineoruaa JHK u )
Vunkunc, P. ®pankmun, ®. Conrep, C. | aoinoi cnmpann JTHK, bject/lesson/3840/sta
IMpy3unep. ceksenuposanue JJHK. rt/163096/
Tabawuue! u cxembl: «HykenHOBEIE OrnuceiBaTh npoiece
KUCJIOTBD, «CTPOCHUE MOJIEKYJIBI pemmkanuu JJHK B kietke u
Crpoenue u GyHKIHHA ATD». Ha3bIBaTh €r0 OHOJIOTHYECKOe
AT®. Jlpyrue OOopynoBaHue: XUMUUECKas IOCYJa | 3HAYCHUE.
13 n 000pyJOBaHuE. XapakTepr3oBaTh GYHKIHN
HyKJIe03uATpH(OChaThI JlaGopaTopuas pabora JHK.
(HT®) «HMccnenoBanne HyKIEHHOBBIX KUCIIOT, = Pa3inmyath CTPYKTYpy H
BBIJICJICHHBIX W3 KJIETOK Pa3INYHBIX ¢bynkun PHK.
OpPTaHHU3MOBY OmnuceIBaTh mporiece
TPAHCKPHITIINH.
CpaBHHUBATh HYKJICHHOBBIC
kucnotsl (JJHK n PHK).
XapakTepu3oBarhb
0COOCHHOCTH CTPOCHHUS H
¢ynkyun ATO.
®DopMynpoBaTh U 00BSICHAT
TIPUHITUIT
KOMIUIEMEHTapHOCTH U
npasmwio Yapradda
14 MeTtonanl CprKTypHOI)'I CrpykTypHasi OHOIOTHSA: PackpriBaTh conepxanue




OHMOJIOTHUH.

CexBenuponanue JIHK.

MeTo1pI TeHOMHKH,

OMOXUMHYECKUE U OHO(PU3UICCKUC
HCCIIeJOBAaHMS COCTaBa U
MPOCTPAaHCTBEHHON CTPYKTYPBI
6uomoneky. MonenupoBaHue
CTPYKTYPHI B QYHKIIMHA OHOMOJIEKYN U

TEPMUHOB U MOHSITHH:
MOJIEIUPOBAHUE,
KOMIBIOTEPHBIH qu3aiiH.
IlepeuncasTe NEpCHEKTUBHEIE
HaINpaBJICHUS] HAYTHBIX

15 TPAHCKPHITOMHKH, MX KOMILICKCOB. KOMHLU}OTepHHP“I WCCNEOBAHUMN B CTPYKTYPHOM
IU3aiiH ¥ OPraHMYeCcKUid CHHTE3 Ouoorum, pacKpbIBaTh NX
IPOTCOMMKH. GHOMOJIIEKYIT H UX HETPHUPOTHBIX 3HAYCHHE TS MEIUIIUHBI U
AHAJIOTOB CEIIbCKOTO X035HCTBa
THDBI KIETOK: dyKapHOTHYECKas 1 PackpbiBaThb coneprkanue
npokapuoTndeckas. CTpyKTypHO- TEPMUHOB U ITOHATHIH:
(GyHKIHOHAIEHBIE 00pa30BaHMs NPOKAPUOTHYECKAs KIIETKa,
KIIETKH. KJIETOYHAsl CTCHKA, MypPEeHH,
CtpoeHne MPOKApUOTHYECKOHN KIETKH. | (POTOCHHTETHIECKHE
Krnerounas crenka 6aktepuii u apxei. | MeMOpaHbl, (areyInH.
OCOo0EHHOCTH CTPOEHUS XapakTepu3oBarb GOpMy U
reTepoTpodHON 1 aBTOTPODHOM pa3Mepsl MPOKAPUOTHICCKHUX
TuIe! KIETOK. MPOKapHOTHYECKUX KJIETOK. MecTo u KJICTOK; QYHKIMU
16 TpokapHoTHIECKas POJIb IPOKAPHOT B OMOIIEHO3aX. TEHETHYECKOro anmnapara
Jemoncrpanuu npokapuoT. OnuceIBaTh
KJICTKa Tabnuie! u cxembl: «CTpoeHne TIPOIIECC CIOPOOOPa3OBaHMS,
9YKapHOTUYECKOH KIIETKNY, OTMeYaTh ero 3HaUCHUE IS
«CrpoeHne MpOoKapUOTHIECKOH BBDKUBaHUS OaKTepUil IpH
KIIETKI» YXYILICHHH yCIOBHI
CYILECTBOBAHUSL.
OnuceIBaTh pa3sMHOKEHHE
MIPOKAPHOT.
O1eHNBaTH MECTO U POJIb
IIPOKapHOT B OMOLIEHO3aX
CrpoeHue Crpoenne 1 GyHKITMOHUPOBAHHE PackpriBaTh comepxanue
o 9YKapHOTHYECKON KIIETKH. TEPMUHOB U ITOHATHIA:
SYKapHOTHICCKON [na3maTnyeckas MeMOpaHa ia3MaTH4eckas MeMbpana
kneTku. IIpakTnyeckas (mrazmanemma). CTpykTypa (m1a3manemma), KHUIAKOCTHO-
17 pabota «M3yuenue 1a3MaTHYECKOiT MeMOpaHBbL. MO3aHYHAsI MOJIENb,
. . Tpancnopr BemecTB uepes MeMOpaHHbIE OeNKH
CBOMCTE IICTOSHOM IUIa3MaTHYECKyI0 MeMOpaHy: (nepudepuyeckue,
MeMOpaHbD» naccuBHbIH (MU dy3us, odnery€HHas | WHTErpajbHbIE), TTTMKOKAIUKC,
muddy3ust), aKTUBHBIN (IEPBUYHBIA M | TUPY3HL, OCMOC, aKTHBHBIH
13 [ToBepxHOCTHBIMI BTOPUYHBIA aKTHBHBII TPAHCIIOPT). TPAHCIOPT, SHIOLHUTO3,

arrmapar KJICTKH

[MomympoHNIIaeMocTs MEMOpPAHBI.
PaboTta HaTpwHii-KaJIueBOro Hacoca.

(aromnuTo3, MHHOLUTO3,
9K30IIMTO3, KIIETOYHAsK CTEHKA,




DHIOUXTO3: TMHOLUTO3, (harouuTo3.
Ox3ouutos. Knerounas crenka.
CrpyKTypa U QYHKIIMU KJIETOYHOMH
CTEHKH pacTeHui, rpuOoB.
JlemoHcTpauuu

Ta6murer u cxembl: «CTpoeHHE
9YKapHOTHYECKOH KIETKN,
«CTpoeHne KUBOTHOH KIETKH»,
«CTpoeHHE PaCTUTENHHON KIETKI.
O6opynoBaHHe: CBETOBOW MHKPOCKOIT;
MUKpOIIpenapaThbl paCTHTENbHBIX,
KHMBOTHBIX KJIETOK.

IIpaxkTruyeckas pabora

«3yueHne CBONCTB KJIETOYHOM
MeMOpaHbD»

IU1a3MOZECMBI, CUMILIACT.
XapakTepu3oBarh
0COOCHHOCTH CTPOCHHUS U
(bYHKIMH 3yKapHOTHYECKOH
KJIETKH; TPAHCIIOPT BEIIECTB
gepes IU1a3MaTHYeCKYI0
MeMOpaHy: ITaCCUBHBIN U
AKTHBHBIHA TPaHCHOPT; paboTy
0eKOB-KaHAJIOB; paboTy
HaTpUH-KaJIMEBOT0 HACOCA;
CTPYKTYPY ¥ QYHKIMH
KJIETOYHOM CTEHKU PACTEHUNI
u TpuboB

19

OnHomeMOpaHHBIE
OpPTaHOMIbI KJIETKH.
[IpakTuyeckas pabora
«3yueHue nBUKEHUS
IIUTOILIA3MBbI B
PaCTUTENIBHBIX KIETKAX)»

20

[TonyaBTOHOMHBIE
OpraHOU/IbI KJIETKH:
MUTOXOHAPUH,
mj1aCTuabl.
JlaboparopHas paboTa
«Hccnenosanue
1a3MoJn3a U
JeTU1a3MoJIn3a B
PACTUTENbHBIX KIETKAX)

Huronnaszma. Llutozoms. Lurockener.
JIBmwxeHue nuroriazMel. OpraHoubl
kierku. OpHOMeMOpaHHbBIE OPraHOM b
KJIETKHU: 9H/I0IIa3MaTHYECKas CEeTh
(BIIC), anmapart ["oJibIKH, TH30COMBI,
ux crpoeHue u GpyHknuu. Bzaumocssi3p
OTHOMEMOpaHHBIX OPTaHOHUJIOB
kietku. CTpoeHHe TpaHyJIISIPHOTO
peTuKyiIymMa. MexaHu3M HaIpaBICHHS
6enxoB B OIIC. CuHTE3 pacTBOPUMBIX
6enxoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'mapkuit (arpaHyIsIpHBIIL)
SHZOIIA3MATUYECKUN PETUKYIIYM.
CexkperopHas (QyHKuus anmnapara
Tonbmxu. Moaudukarus 6¢IKOB B
anmaparte ['onpmxu. CopTHpOBKa
OenkoB B anmapate ['obIKH.
TpaHcnopT BemecTB B KIIETKE.
Bakyousn pacTUTENBHBIX KIIETOK.
Knerounslii cox. Typrop.
IToyaBTOHOMHBIE OPraHOUBI KIETKH:
MHUTOXOH/IPHH, TUTACTUMBI.
IIpoucxoxaeHrne MUTOXOHIpUHN U
miactua. Cumouorenes (K.C.
MepexxoBckuit, JI. Maprymnuc).
CrpoeHue U QyHKIIUN MUTOXOHAPHHA U

PackpriBaTh conepskanue
TEPMHUHOB U ITOHSATHH:
LUTOIIIa3Ma, LIUTO30J1b,
LIUTOCKENET, KOMIIApTMEHTBI,
OpraHoM/IbI,
SHJIOIIa3MaTHIECKast CETh
(BI1IC), anmapar "omsmxwy,
JN30COMBI, BaKyOJlb,
puOOCOMBI, aBTOIH3,
BE3UKYJIIPHBIN TPAHCIIOPT,
[IEPOKCHCOMBI, KJIETOUHBIN
COK, Typrop, MUTOXOH/IPHUH,
KPHUCTBI, I1J1aCTU/BL,
XPOMOILIACTHI, JEHKOTIIACTHI,
XJIOPOIIACTHI, CTPOMA, 'PaHBI,
TUJIAKOUJ, JIaMeIla.
XapakTepu3oBaTh
UTOIUIA3MY
3YKapHOTHYECKON KIETKHY;
KJIacCU(PUITUPOBATH
OpTaHOWIIBI B 3aBUCHIMOCTH OT
0COOEHHOCTEH UX CTPOCHHUS
(omHOMEMOpaHHEIE,
JIByMeMOpaHHBIE,
HeMeMOpaHHbIE); OIHCHIBATH
(YHKIMH KaXKI0T0 OpraHoua

https://resh.edu.ru/su
bject/lesson/3847/sta
1t/8616/




wiactu. [lepBUYHbIC, BTOPUYHBIC U
CJIO’KHBIC TUIACTH/IBI
(hOTOCHHTE3UPYIOIIUX DYKAPHOT.
XI0pOIUIaCTBI, XPOMOILTACTHI,
JIEWKOTLIIACTHI BBICIIMX PACTEHUN.
JdemoncTpanuun

Hoptpetst: K. C. MepexkoBckuid, JI.
Mapryinuc.

Ta6muitet u cxembl: «CTpoeHHE
9YKapHUOTHUECKOH KIECTKI»,
«CTpoeHue )KUBOTHOM KIETKNY,
«CTpoeHHE paCTUTEIILHOW KICTKI,
«CTpoeHHE MUTOXOHIPUUY.
OO6opynoBaHue: CBETOBOI
MHUKPOCKOIT, MUKPOIIpenapaTs
PACTUTEIBHBIX, )KHBOTHBIX KJICTOK.
[pakTuyeckas padora «3yueHne
IIBIKCHUS IIATOIIIa3MBI B
PACTHUTENBHBIX KIIETKaX.
JladopaTopHasi padoTra
«HMccnenoBanue mia3mMonnsa u
JIETIIa3MOJTN3a B PACTUTEIBHBIX
KJICTKaX)

B kieTke. OOBACHATE
COOBITHSI, CBSI3AHHBIE C
BHYTPHUKJICTOYHBIM
MUIIEBAPEHUEM, €r0 3HAUCHHE
JUTSL OpTaHU3Ma.

OTMeuaTh 3HAaUCHUE
LIATOCKEJIETA;
XapaKTepu30BaTh €To
3JIEeMEHTHI (MUKPOTPYOOUKH,
MHUKPO(UIaMEHTEI,
MIPOMEKYTOUHBIC
(UIaMEHTHI), UX POJIb B
JKU3HENEATENHHOCTH KIETOK U
TKaHEH

21

HememOpannsie
OPTaHOM/IbI KJIETKN

HememOpaHHBIE OpraHOUABI KIICTKH
Crpoenne 1 GyHKIIUH HEMEMOPaHHBIX
OpPTaHOWJIOB KIETKH. PUOOCOMBEL.
[TpomexyTouHbIE HHIIAMEHTHI.
Muxkpo¢uiiaMeHTbl. AKTHHOBBIE
MUKpodunamMeHTsl. MbleuHbIe
KJIETKH. AKTHUHOBBIE KOMIIOHEHTHI
HEMBIIIEYHBIX KIETOK.
Muxkpotpy6ouku. KiteTounslit neHrp.
CrtpoeHmne 1 IBUKECHUE XT'YTHKOB U
pecandex. MUKpoTpyOOUuKn
uurtomna3Mel. Llentpuons. benku,
aCCOIMIPOBAHHBIE C
MHUKpO(UIaAMEHTaMH
MHUKpOTpyOouKkaMu. MoTOpHBIE OENKH.
JeMoHcTpanuu

Ta0awuier u cxemsl: «CTpoeHHE
JKUBOTHOH KJieTKH», «CTpoeHue

PackpriBaTh conepxanue
TEPMHHOB U TOHATHIA:
pubdocoma, moJmcoma,
MHUKPOTPYOOUKH, TyOyITUH,
KJIETOYHBIN [IEHTP
(ueHTpOCOMa), IIEHTPUOJIH,
ueHTpochepa, KIyTHKH,
pECHHUYKH, Oa3abHOE TEIIbIIC.
XapakTepu3oBath
HeMeMOpaHHbIE OPTaHOU IbI
KJIETKH, UX CTPOCHHUE U
¢byHKIAN

https://resh.edu.ru/su
bject/lesson/5383/sta
rt/153371/




paCTHTGJ’ILHOﬁ KIICTKW»

Crpoenue u GyHKIUU
snpa. KoHTponabHas
pabora "Xumuueckas

SAnpo. Obomouka sapa, XpoMaTHH,
KapHoIUIa3Ma, SIPHIIIKH, MX CTPOCHHE
u GyHKuny. SnepHslil OeIKOBBII
MaTpukc. [IpocTpancTBeHHOE
PAacIoIoKEeHUE XPOMOCOM B
uHTEepha3HOM sApe. DyXPOMaTHH U
reTepoxpoMaTHH. benku xpoMaTiHa —
TUCTOHBI. JIuHAMUKa sAepHOU
0001109KH B MHUTO3€. S NepHBIiT

PackpriBaTh conepxanue
TEPMHHOB U MOHATHUH: SA1PO,
sepHast 000JI04Ka, sIepHbIE
HOPBI, HyKJIeoI1a3Ma
(kapuora3Ma), TeHOM,
XpOMAaTHH, 9yXPOMAaTHH,
reTepOXPOMATHH, SAPBIIIKO,
XPOMOCOMBI, LIEHTPOMEPA,
KHHETOXOP, KJICTOYHBIE

https://resh.edu.ru/su
bject/lesson/3847/sta

22 TPaHCIOPT. BKJIIOYEHHS.
OpraHH3aIns KJICTKH. KleeTO‘IHIiIe BKITIOYCHHS. XapakTepr30BaTh KIETOYHOE 1/8616/
CTpoeHI/Ie 51 (1)yHKI_[I/II/I JeMoHcTpanuu SIIPO KaK LICHTP yHpaBICHUS
KeTKn" Tabaumer u cxemsl: «Smpo» HKHU3HEEATENLHOCTBIO KIETKI;
TCHETHYECKHUI armapaT
KJIETOK DYKapHOT, CTPOCHHUE U
(YHKIMH XPOMOCOM.
OnuceIBaTh CTPYKTYPHI sIpa
U MX B3aUMOCBS3b C
OpraHoOMJaMH IUTOILIA3MBI
CpaBHUTEIbHAS XapaKTEPUCTUKA XapakTepu30BaTh TUIIBI
KJIETOK 3YKapuoT (pacTUTENILHOM, KJIETOK DYKapHOT:
CpaBHHUTEIBHAS KHUBOTHOH, TPUOHOI). pacTuTenbHAasl, )KUBOTHAs,
JeMoHcTpanuu rpuOHas.
XapaKTCPUCTHKA KIICTOK Tabmuuet u cxemsr: «CTpoenue CpaBHHUBATh MEXIY COOOM
3YKapHoT. 9YKapHUOTHYECKOH KIECTKI», CTpOCHHE U
23 JlaGopatopHas pa6oTa «CtpoeHne KHUBOTHOH KIETKH, KI3HEICATETHLHOCTD
«CtpoeHne pacTUTETHHON KIICTKI. JYKapHUOTHYECKUX KIETOK 1
«HM3y4eHue cTpoeHus OGopynoBaHue: CBETOBOM POJIb IIPOKAPHUOT B
KJIETOK pag_]'H/ILIHBIX MHKPOCKOII;, MUKPOIIpEIIapaThbl 6I/IOHeH033X
PaCTUTENBHBIX, )KHBOTHBIX KIETOK.
OpraHn3MOB» JlaGopaTopHas pa6ora
«3yueHne cTpoeHHsl KJIETOK
Pa3IUYHBIX OPTaHU3MOBY
AccuMuganug u AccuMWISIIMA U JUCCUMMWIALUS — 1Be | PackpbIBaTh cofepaHue
cTOpoHBI MeTabom3Ma. TUTel 0OOMEHa | TEPMHHOB W TIOHATHN: 0OMEH
JUCCUMUIIATINA — ABC . o
BEIIECTB: aBTOTPOQHEI U BeliecTs (MeTaboIu3M),
24 CTOPOHEL MeTadoJIM3Ma. reTepOTPOQHEIA. YUyacTue Kuciopoaa aCCUMIWISIIHS (aHAOOIH3M),

Tumsr 0OMeHa BEIECTB.
JlaGopaTtopHnas pabota

B OOMEHHBIX IpoIieccax.

DHepreTHyeckoe 00eceyeHHe KISTKH:

WIN MJIaCTHYECKUI 0OMEH,
JUCCUMMIIIALUS (KaTabosu3m),




«3yuenue
KaTaJTUTUYECKON
AKTUBHOCTH (DEpPMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIM KaTajasbl)»

DepMeHTaTUBHBIN
XapakTep peakiun
KJIETOYHOTO
MeTabonmu3ma.
JlaboparopHas paboTa

npeBpaineHre AT® B 0OMEHHBIX
nponeccax. @epMeHTaTUBHBII
XapakTep peakuui KJIeTOYHOTO
Metabos3ma. depMeHTsl, nx
CTPOEHHE, CBOIICTBA U MEXAHU3M
neiicrus. Kodepmentsl. Otamaus
(hepMEHTOB OT HEOPTAHUYECKUX
KaTanu3aTopoB. benku-akTuBaToOps! N
OeTKU-HHTHOUTOPEI. 3aBUCUMOCTh
CKOPOCTH ()epMEHTATUBHBIX PEAKLIUH
OT Pa3IMYHBIX (PAKTOPOB.
JeMoHcTpanuu

TaGuunpl 1 cxeMbl: «POTOCHHTE3Y,
«DHEepPreTUUCCKUil 0OMeH»,

WJIN SHEPTeTHYECKUil 0OMEH,
aBTOTPO(BI, reTepoTPOdHI,
aHa’poObI, a3po0HI,
(epMeHTBI, aKTUBHBIN LIEHTD,
cyOcTpaTHas cIenu(pUIHOCTS,
KOo(epMEeHTHI, OeTTKu-
aKTUBATOPHI K OEIKU-
HHTAOHUTOPHL.

[TepeuncnsaTh 0cOOEHHOCTH
IUIACTHYECKOTO U
9HEPreTUYECKOro OOMeHa B
KJIETKE; YCTaHaBIIMBATh
B3aUMOCBSI3b MEXKTY
TUIACTUYECKUM U

25 «H3yuenne «buocunres 6enkay, «CTpoeHue SHEPreTUIECKUM OOMEHOM.
(depmenTa», « XeMOCHHTE3Y. PasmiuaTh THIBI OOMEHA
(l)epMeHTaTI/IBHOFO 0060 OBaHMeE: CBETOBOU BEIIECTB: aBTOT 7
pya : : podHEIT 1
pacmeruieHus MHKPOCKOIT; 000pyIOBaHUE IS TeTepOTPOQHBIN.
IEpPOKCH I BOIOPO/A B MPUTOTOBIICHHUS TIOCTOSIHHBIX IMToka3pIBaTh poOJIb KUCIOPO/Ia
BPEMEHHBIX MHUKPOITIPENapaToB. B OOMEHHBIX MPOIECCax.
PaCTUTCIBHBIX 1 JladopaTopHasi padoTra CxeMaTH4ecky H300paxartb
JKUBOTHBIX KIIETKAX) «/3yueHne KaTaTuTUIECKON cTpoeHHe GepMeHTa.
aKTUBHOCTH (DepMEHTOB (Ha mpuMepe OTin4ath PepMEHTHI OT
aMUJIa3bl WK KaTaiasbl)y. HEOPTaHHMYECKUX
JlabopaTopHasi paGora KaTaJIM3aTOPOB U ONPEACIIATh
«3yueHue pepMEHTATHBHOTO UX POJib B
paclieruieHus IIEpoKCcHIa BOJOPOAa B (YHKIIMOHUPOBAHUH KHUBBIX
B PACTHTENBHBIX M KUBOTHBIX KJIETKaX» | CHUCTEM, B POMBIILICHHOCTH,
CIIKN-aKTUBAaTOPbI U o
26 B MEJHIIMHE, B TOBCEHEBHON
OCIIKU-UHTHOUTOPBI JKU3HH YCJIOBEKA.
CTaBUTb SKCIIEPUMEHT T10
BBISIBJICHUIO KATATUTHYECKON
aKTHBHOCTH MEPOKCH/IA3bI,
aMuIasbl, OOBSICHATH
MIOJTYYCHHBIC PE3YIIbTATHI
7 ABTOTpO(beIﬁ TUIL BH:pBI/ILIHHﬁ CHHTE3 q;)pFaHI/I‘{CCKI/IX PackpriBaTh CO,I(Qp)K‘E'i.HI/IC https://resh.edu.ru/su
11eCTB B KieTke. DoTocuHTes. TEPMHUHOB U TTOHSTHIA: )
obmeHa BeIIeCTB AHOKCHUTEHHBIN U OKCUTEHHBIH dorocunres, hasbl bject/lesson/3917/sta
doTocunTe3 y GaKTEPHIA. (doTocunTesa (cBETOBA, rt/46777/
28 ®oTocuHTE3 CBeTocobuparomne MUrMeHTsl | TEMHOBas1), (OTOIN3,

IMUI'MCHTBI pCAKIMOHHOI'O LICHTPA.

dhochopunupoBaHue, UK




Posb xnoponiactoB B nporecce
¢dorocunTe3a. CBeToBast U TEMHOBasI
¢aszer. Dotoapixanue, C3-, C4- u
CAM-Tu11B! POTOCHHTE3A.
ITpoxykTHBHOCTE (OTOCHHTESA.
Brnusiaue paznnaHbIX (aKTOPOB HA
CKOpPOCTB (hOoTOCHHTE3a. 3HAUCHUE
¢dorocunTE3A.

JdemoncTpanuun

Ioptperst: k. [puctiu, K. A.
Tumupsizes.

Tabuuupt u cxeMbl: «POTOCHHTE3»

Kanbpeuna, HA J[®+
(TepeHoCYuK BOOPO/IA).
Xapakrepu30BaTh
IUTACTHYCCKUI OOMEH Kak
srarn o0mero oomMena
BEIIECTB; COOBITHS
(dhoTocuHTE3a (peakuu
CBETOBOM 1 TEMHOBOI1 (pa3);
PO XJIOPOTIACTOB B
mporecce GOTOCHHTE3A.
BBISBIIATE IPUUUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXKIY
MOTJIOIIEHUEM COJIHEUHOMH
SHEPrUH XIOPOPHIIIOM U
cuHTe3oM Monekyn ATO.
CpaBHUBATh UCXOJHBIE
BeIIeCTBA, KOHCYHBIC
MPOAYKTHI M YCIIOBHSA
MPOTEKAaHUSI peaKIuit
CBETOBO W TEMHOBOH (a3
(dboTocuHTE3A.
YcTaHaBIMBaTH B3aUMOCBSI3b
Mexay GorocuHTEe30M U
JIBIXaHUEM; CBETOBOH H
TEMHOBO PEaKIUIMHU
¢dorocuHTE3A.

OreHUBATH 3HAYCHHE
(dboTocuHTE3a IS KU3HU HA
3emie

29

XeMOCHHTE3.
JlaboparopHas paboTa
«CpaBHEHME MTPOLIECCOB
dborocuHTE3a U
XEMOCHHTE3a»

Xemocuntes. Pasnoobpasue
OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUUIHPYIOIINE OaKTEPHUH,
Kene300aKTepun, CepodaKTEpHH,
BOJZIOPOJIHBIE OaKTepuu. 3HAUCHUE
XEMOCHHTE3a.

JdemoHcTpanun

Hoptpetst: C. H. Bunorpanckuid, I'. A.
3aBap3uH.

Tabauie! u cxembl: «DoTocHHTE3Y,
«XeMOCHHTE3Y

JlabopaTopHas pa6ora «CpaBHeHHE

PackpbIBaTh conepxaHue
TEPMUHOB U TIOHSATHHA:
XEMOCHHTE3.

OOBSICHUTD CYITHOCTD
XEMOCHHTE3a, PaCKPhIBATh €TI0
3HaueHue B Ouocdepe.
IIpuBoaUTH IpUMEPHI
XEMOCHHTE3UPYIOIINX
OakTepuii
(auTpudumpyromume
OaKTepHH, JKEIe300aKTCPHH,
cepobakTepHH, BOJAOPOIHBIC




nporeccoB GOTOCHHTE3a U
XEMOCHHTE3a»

OaKTepHH) U XapaKTepPU30BaTh
UX KHU3HEJCATCIBHOCTD.
CoCTaBIsATh ypaBHCHHUS
peaxIuii XeMOCHHTE3a.
CpaBHHBATh XEMOCHHTE3 C
(dhoToCcHHTE30M

30

AHa3poOHBIC
Oopranu3mbl. Bubl
OpOKEeHUH.
JlaboparopHas paboTa
«CpaBHEHME MTPOLIECCOB
OpO’KECHUS U JABIXAHUSDY

31

AspoOHBIE OpTraHU3MBI.
OTansl
DHEPreTHYECKOTO
oOMeHa

32

DHeprusi MeMOpaHHOTO
rpagueHTa MpOTOHOB.
Cunrte3 AT®: pabora
npotoHHON ATO-
cuHTa3bl. KoHTponbHas
paborta "O6meH
BEIIIECTB U
IpeBpalieHle SHEPTun
B KJIeTKe"

AmHaspoOHbIe OpraHu3Mbl. Buisl
OpoxxeHus. [IpogyKTbl OpoXKeHUS U UX
UCIIOJIb30BAHHE YEIIOBEKOM.
AHa3p0oOHBIE MUKPOOPTaHU3MBI KaK
0OBEKTHI ONOTEXHOJIOTHH H
BO30yauTenn 6ome3Het. A>poOHBIE
OpTaHU3MBL. DTaIbl SHEPTETUIECKOTO
oOmeHa. IToaroTroBUTENBHBIN dTAIL.
I'mikonn3 — 6ecKucIopoIHOe
paclIeuICHHE TIIIOKO3BI.
Buonornyeckoe okucnenue, wim
KJIeTOYHOe apixaHue. Posb
MUTOXOH/IPHH B ITPOIIECCax
OMOJIOTNUYECKOTO OKUCIICHUS.
Huknuueckue peakuuu.
OxucnurensHoe pochoprpoBaHue.
DHeprus MeMOPaHHOTO TPaHeHTa
npoTtoHoB. CuaTe3 AT®: pabdorta
1poToHHON AT®-cuHTa3bI.
[IpenmymecTBa a3poOHOTO Iy TH
oOMeHa BelIeCTB NepeJl aHa3pOOHBIM.
O} deKTUBHOCTL IHEPTETHYECKOTO
oOMeHa.

JdeMoHcTpanuu

Hoptpetst: B. A. Durensrapar, I1.
MuTtuesnn.

TaGuuITel U cXeMbl: « DHEPTeTHUSCKUN
oOMen».

JladopaTopHasi pa6oTra

«CpaBHEeHHE TIPOIIECCOB OPOKEHUS U
JIBIXQHUSD)

PackpbIBaTh conepxanue
TEPMHHOB U TIOHSATHIA: ITAIIBI
9HEPreTUYECKOro 0OMeHa —
MOATOTOBHUTEIBHBIN,
OECKUCIOPOIHBIT
(aHA’pOOHBI), KHCIOPOIHBIN
(adpOOHBIiT); TIAMKOIH3,
OporkeHne, OMOJIOTHYECKOe
OKHCJICHHE (IBIXaHNE), [THKIT
Kpebca, okucnuresnsHoe
dochopunuposanue,
IIPOTOHHBII TPAJUEHT,
npotoHHast AT®-cuHTa3a.
[epeuncisiT 0cOOCHHOCTH
JHEPTETHIECKOr0o 0OMEHa B
KJIETKE.

OmUCHIBATh JTAITBI
SHEPreTUIECKOTr0 0OMeHa
(TOATOTOBHUTEIHHBIMH,
OECKHCIOPOIHBIH,
KHUCJIOPOJIHBII) ¥ CPABHUBATH
UX MEXITY COOOM.
XapaxkTepu3oBaTb peakiuu
[JIMKOJIN3a, OpOXKEeHUS,
KIJIICTOYHOTI'O AbIXaHUWS.
YcranaBnuBaTh B3aUMOCBA3b
MEXIy TITHKOITU30M,
KJICTOYHBIM JBIXaHUEM U
cuHTe30M MoJieKys ATO.
CoCTaBIATh ypaBHEHUS
OCHOBHBIX ITAaIlOB
9HEPreTHIECKOTr0 0OMEeHa B
KJIETKE.

PaccuurtsiBaTh
9HEPrETUYCCKYIO




3¢ (EKTUBHOCTD TIIMKONIN3a U
OHMOJIOTUYECKOTO OKUCIICHHS.
HasbiBath CX0HBIC
BEIIIECTBA, KOHCYHBIC
MIPOAYKTHI M YCIIOBHSA
MPOTEKAaHUSI peaKIuit
SHEPTETHIECKOT0 0OMEHa.
CpaBHHUBATh YHEPTETHUECKYTO
a3 pexTHBHOCTH
OECKHUCIIOPOIHOTO U
KHCJIOPOJHOTO JTAIOB
KOHCYHBIC TPOYKTHI U
YCIIOBHS IPOTCKAHUS PEaKIUil
9HEPreTUYCCKOro 0OMeHa

Peakuuu marpruyHoro

33
CUHTE3a
Tpanckpunuus —
34 MaTpUYHBIA CHUHTE3

PHK

Peaknuu MaTpuaHOTO CHHTE3A.
[IpuHIMT KOMITJIEMEHTAPHOCTH B
peakuusax MaTPUYHOTO CUHTE3A.
Peanusanus HacieacTBEHHOM
uHpopmanuu. ['eHeTHUECKuil KO, ero
cBoicTBa. TpaHCKpUNLIUs —
MatpuuHblil cunTe3 PHK. I[TpuHummnet
TPAHCKPHIIIUHU: KOMIUIEMEHTapHOCTD,
aHTHIIAPAJIICITEHOCTE,
acuMMmeTpudHOCTh. Co3peBaHne
marpuuHblx PHK B sykapuoTnueckoit
kietke. Hexonupyromue PHK.
JeMoHcTpanuu

Hoptpert: H. K. Konbuos.

Tabauie! ¥ cxeMbl: «brocunTe3
Oenkay, «['eHeTHUECKUI KOI»

PackpriBaTh conepxanue
TEPMHHOB U TOHSTHIA: TCH,
FeHeTUYECKUN KO, KOAOH
(TpHILIET), CTOII-KOIOHEI,
MaTpHIla, MAaTPUYHBINA CHHTE3,
Tpanckpunuus, PHK-
oJIMepasa, mpoMoTop,
CIUIAMICUHT, UHTPOH, 3K30H.
XapakTepu3oBaTh peakinu
MaTPUYHOTO CHHTE3A,
CBOMCTBAa T€HETHYECKOTO
KoJa.

OnuChIBaTh ATAIBI
TPAHCKPHIIIUU U TPAHCIISALUY;
YCTaHaBIIMBATh B3aUMOCBSI3b
MATPUYHBIX PEAKIIHii B
KJIETKE; CXEeMaTUYECKU
n300pakaTb MaTpU4YHbIE
peaxIu TPAHCKPHUTIIIH U
TPaHCIISIIINN.

Pemats Onomorndyeckue
3a[a9d Ha OTIpEICIICHUE
MIOCTIEIOBATENEHOCTH
nykineotunos IHK u MPHK,
MIPUMEHSIS 3HAHUS O PEAKIUSIX
MaTpUYHOTO CUHTE3a,
TEHEeTUYECKOM KOJIE,

https://resh.edu.ru/su
bject/lesson/5352/sta
rt/295780/




MIPUHIUIIC

KOMIIIEMEHTapPHOCTH
35 Tpaucnsus u e€ dTarmbl Tpancnsauus u eé sTansl. Yuactue PacKphIBaTh COEPKAHNE
tpancnoptHeix PHK B 6nocunTese TEPMUHOB U MOHSITHH:
Oenka. YcioBus OMOCHHTE3a OeKa. TpaHCIALNSA, aHTUKOJIOH,
KomupoBanue amunokucinot. Posb TPHK, amunoanuin-TPHK-
pubdocom B OMocuHTE3€e OeKa. cuHTeTas3a (Komasa),
JeMoHcTpanuu nojupudocoma (Tosrcoma).
Ta0awuie! u cxemsl: «brocuHTE3 XapakTepu3oBaTh CBONCTBA
Oenkay, «['eneTHUeCKHUii KOI» T€HETUYECKOr 0 KO/a.
OnuUCHIBATh TAITBI
Koauposanue TPAHCISIIAN M CXEeMaTHIECKH
n300paXkaTh MATPUIHBIE
aMUHOKHUCIIOT. Posib
36 PEaKIuy TPAHCIISAIHH.
pubocoMm B OMOCHHTE3E Permraths 6uoJIOTHYECKHE
Genka 3aJlaud Ha OTIPEJICIICHUEC
anTukononoB TPHK,
MOCJICIOBATEIEHOCTH
aMUHOKHUCIIOT B MOJICKYJIC
Oenka, MpUMEHSS 3HAHUS O
PEaKIHsIX MaTPHIHOTO
CHHTE3a, TEHETHIECKOM KOJIe,
TIPUHITAIIC
KOMIIEMEHTapHOCTH
Opranu3anus reHoma y CoBpeMEeHHBIC MPEIICTABICHUS O PackpbIBaTh conepxaHue
37 cTpoeHny reHoB. OpraHu3amus reioMa  TEPMUHOB U IIOHSITHIA:
MIPOKAPHUOT U dyKAPUOT
Y IPOKAapHOT | 3YKapHOT. Perymamuns oreparop, OIepoH,
aKTUBHOCTH T'€HOB Y TIPOKapHOT. CTPYKTYpPHBIE TeHEI,
l'umoTesa omepona (®. XKakoo, XK. MIPOMOTOP, perpeccop.
Mano). MoseKyIspHble MEXaHU3MbI OnuceIBaTh CTPYKTYPY
9KCIIPECCHH TEHOB Y 3yKapuoT. Pois reHOMa IIPOKapHoT; https://resh.edu.ru/su
XpOMAaTHHA B PETYJIIUU PaOOTHI XapaKkTepu30BaTh padoTy biect/lesson/3939/sta
MouteKyspHbIe reHoB. Perynsanus oOMeHHBIX MH/lyIMOCIBHOTO 1 t/105165/
38 MEXaHU3MBbI SKCTPECCHH poIeccoB B KieTke. KineTounsrii penpeccudeT-HOrO ONepoHa. —

T€HOB y 3YKapuOT

roOMeoCTas.
JeMoHcTpanuu

Tabauie! ¥ cxeMbl: «brocuHTe3
Oenkay, «['eneTHUECKHUIT KOI»

BeInensaTs CTpyKTypHYIO U
peryJsiTOpHbIE YaCTH TeHa
sykapuot. CpaBHUBATH
MIPOLECCHI HKCIIPECCHUTEHOB Y
MIPOKAPHOT U 9YKaPHOT.
Xapakrepu3oBaTb rUIOTE3Y
onepona (P. XKaxo0, XK.




Maso).

OnuceIBaTh MEXaHU3M
MOJIICPIKAHUS KIIETOYHOTO
roMmeocrasa

39

Bupycel —
BHEKJIETOUHBIE ()OPMBI
YKU3HU U OOJIMTaTHBIC
Mapa3uThl.
[IpakTuyeckas pabora
«Co3manue Moeau
BUpYyCa»

40

BupycHsie 3a0oneBanus
YelI0BEeKa, )KUBOTHBIX,
pacTeHui

41

HanorexHooruu B
OMOJIOTUH U MEIUIIMHE.
KontponbHas pabora
"HacnencrBeHHas
uHpopmManus u
peanuzanus €€ B
KieTke"

Bupycsl — HEeKJIeTOYHBIE (POPMBI
KHI3HH U OOJIUTaTHBIE TTapa3UTHI.
CtpoeHme mpoCThIX M CIOKHBIX
BHPYCOB, PETPOBHPYCOB,
OakTeprodaros. JXu3HEHHBIH UK
JHK-conepxamux Bupycon, PHK-
COJIepIKAIUX BUPYCOB,
baktepuogaros. OopaTHas
TPaHCKPHUIILHUS, peBepTa3a, HHTETpasa.
BupycHrlie 3a00JIeBaHUs YCIIOBEKA,
JKUBOTHBIX, pacTenuid. CITU/,
COVID-19, counanbHbie 1
MEIHUIITHCKHUE TPOOIEMEI.
BuonndopmaTrka: HHTETpanus u
aHanu3 O0JBITUX MacCcUBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTHYECKUX JAHHBIX.
HaHoTexHONOTHH B OHOJIOTHH H
MeauiuHe. [IporpaMMupyemeie
¢ysknuu 6enkoB. CrocoObl JOCTaBKU
JICKapCTB.

JdeMoHncTpauuun

Ioptpert: J. N. UBaHOBCKUIA.
Tabaume! u cxembl: «I eHeTHUECKUI
Kom», «Bupyce», «bakreprodarm.
[pakTuyeckas padora

«Co3ganne MOJIETTH BUPYCa»

PackpriBaTh conepskanue
TEPMHUHOB U ITOHATHH: BUPYC,
BUPHWOH, CEpALIEBUHA, KaIICH],
oOpaTHast TpaHCKpUIILNS,
perpoBupycsl, bakrepruodar,
BUpPYC UMMYHOe(HIITA
yenoseka (BIUY), npupoxaxo-
OYaroBbIe MH(EKINH.
XapakTepHu30BaTh BUPYCHI,
PETPOBHUPYCHI U
OakTeprodaru Kak
BHYTPHUKJIETOYHBIX [1apa3HTOB
MIPOKAPHOT U SYKapHOT.
W3znaratb runoressl
IBOJIIOI[IOHHOT O
MIPOUCXOKAECHUS BUPYCOB.
OnuceIBaTh MEXaHNU3M
B3aUMO/JIEHCTBUS BUpYycCa U
KJIETKHU, NH()EKIIMOHHBIH
BUPYCHBII ITpo1ecc.
XapakTepu30BaTh MEXaHU3MBI
BEpPTUKAJIbHOU U
TOPU30HTAJILHON Nlepefauu
BHUPYCOB; 3a00JIeBaHUs
JKUBOTHBIX U PACTEHUH,
BBI3BIBAEMbIE BUPYCaAMU.
Ha3sbiBaTh BUpYCHBIE
3a00JIeBaHusl, BCTPEUAIOIIHECs
y 4esioBeKa: IPHIII, KJICIEBOI
sHMedanut, renatut, COVID-
19, CITU/I.

ColuroiaTh TipaBmiIa
[IOBEACHHUS B OKpY KaroUlei
MIPUPOJIHOM Cpejie, Mep
POQHITAKTUKI
pacIpocTpaHeHUs] BUPYCHBIX
3a00JcBaHUH (B TOM YHCIIC




BUY-undexiym)

Kierounsriit nukii, ero nepuoabl u
perymsmus. Matepdasza u MUTO3.
Oco0eHHOCTH MPOLIECCOB,
MPOTEKAIIUX B HHTEpDa3e.
[ToaroroBka KJIETKU K JEJIECHUIO.

PackpriBaTh conepxanue
TEPMHHOB U IMOHATHA:
KJICTOYHBIN IIUKII, HHTEpda3a.
[lepeuncasTe nepuoisl
YKU3HEHHOTO LIUKJIA KJIETKU U

KH3HEHHBIN KT [Ipecunrernueckuit XapaKTepu30BaTh
42 (TIOCTMUTOTUYCCKHUH ), CHHTETHUCCKUI = TPOTEKAIOIINE B HUX
LR Y IOCTCUHTETUYECKHIA MIPOLIECCHI
(IpeMHUTOTHIECKUI) TTEPHOIBI
nHTEpda3HbL.
JdemoncTpanuun
Tabmuirel v cxembl: «KU3HEHHBIH
LUK KISTKW», « MHUTO3»
MaTpHYHBI CHHTE3 Marpuunsiii cuare3 JJHK — PackpriBaTh conepxanue
43 HK peruKanys. [[puHIMIE peTINKaM | TEPMUHOB U IOHSITHHA:
A JHK: xoMIsieMeHTapHOCTb, permKanys (peayTUTHKALI),
MTOJTyKOHCEPBATUBHBIN CHHTE3, KOMIUIEMEHTapHOCTE,
AHTUIIAPAJUICIIBHOCTb. aHTunapasmienbHocts, JJHK-
Mexannzmperumkanuu JJHK. oJnuMepasa, TelIoMepa,
Xpomocombl. CTpOCHUE XPOMOCOM. peIuUIMKaIOHHAs BUJIKA,
Tenomepsl u TeOMeEpasa. XpOMOCOMA, XPOMOCOMHBIH
XpOMOCOMHEI# HA0Op KICTKH — HA00p, HYKJI€OCOMBI,
KapuoTuIl. J{UMIOuIHbIN U CECTPUHCKHE XPOMAaTH/IbI,
rarmIoOUHbIH HAOOPBI XPOMOCOM. LIEHTPOMEPA, KApUOTHII,
I'omonoruuneie XxpoMocoMsl. [10510BbIE | TaruIOMAHBIN U JUIIOUAHBIN
XpOMOCOMBI. XPOMOCOMBEI. HabOp XpPOMOCOM,
JlaboparopHas paboTa JeMoHcTpanuu TOMOJIOTHYHBIE XPOMOCOMEI,
44 «VI3yueHne XpOMOCOM Tabauie! u cxembl: « KU3HEHHBIH TOJIOBEIE XPOMOCOMEI.

Ha TOTOBBIX
MUKpOIIpenaparax»

LUK KIETKW», «CTpoeHne
xpomocom», «Peruukarus JJTHK».
OO6opynoBaHue: CBETOBOI
MHUKPOCKOIT; MUKPOTIpEnaparhl:
«MHUTO3 B KJIETKaX KOPEIIKA JIyKay.
JlaGopaTopHas pa6ora
«M3ydyeHne XxpoMOCOM Ha FTOTOBBIX
MHUKpOTpernaparax»

XapakTepHu30BaTh CTPOCHUE
XPOMOCOM, KapHOTHIIOB
OpraHu3MOB.

[lepedncasiTb NPUHIUIIBI
peruukanuu JJHK u gaBath
UM COJIep>KaTeNbHYIO
XapaKTEPUCTHKY.
OnuckIBaTh MEXaHU3M
perukanuu JJHK.
CxeMaTH4ecK n300pakaTh
cTpoenue MetadasHou
XPOMOCOMBI.




Paznnyath XpoMOCOMEBI Ha
MUKpOIIpernaparax u
MHUKpodoTorpapusx

Jlenenue KIeTku —

Jlenenue kneTku — MuTo3. Ctaguu

PaCKpLIBaTL COACpIKaHUC

45 MHUTO32 U POUCXOIAIINE B HUX TEPMHHOB U TIOHSATHIA: MUTO3,
MHTO3 npornecchl. Turel MuTo3a. Kapuokunes | mpodasa, meradasa, anadasa,
U IIUTOKUHE3. bruomoruueckoe Tenodasza, KAPUOKUHE3,
3HAYCHUE MHUTO3A. LUTOKHHE3, BEPETCHO
THIIBL KJIETOK. JeMoHCcTpanuu JiesieHusi, MeTadaszHas
Tabmuus! ¥ cxembl: « KH3HEHHBIA IUTaCTHHKA, 60po3/1a JeTICHHS.
Kapuokutes u UK KIETKW», «CTpOeHHe IMepeuncuarts
UTOKUHES. xpoMocom», «Perunkanus JJTHK», [I0CJIEJ0BATEIBHOCT CTaAUN
126 6 «Mwuto3». MHTO3a ¥ OTICHIBATH
abopaTopHasi pabota O0opynoBaHue: CBETOBOM MIPOUCXOISAINE HA HUX
46 «Habmonenue MuTo3a B MHKPOCKOIT; MUKPOIPENapaThI: npoueccsl. CpaBHUBATE
KIIeTKaX KOHYMKA «MHUTO3 B KJIETKAaX KOPEIIKA JIyKay. 0COOCHHOCTH MPOTCKAHHUS
JlagopaTopnas pa6ora «HaOnroieHne | MUTO3a B PACTUTEIBHBIX U
KOpeIlKa Jiyka (Ha MHTO3a B KJIETKAX KOHYMKA KOPEIIKa JKUBOTHBIX KJIETKaX.
TOTOBBIX Jyka (Ha TOTOBBIX MHKporpenapaTax)» | OOBSICHATh OMOIOTHUCCKUIA
MHUKPOTIPENapaTax )» MPICIT MITO32.
PasmigaTe ctanum MuTO3a Ha
MHUKpOIpenapaTax u
MHKpOdoTOorpadusx
Perynsuus MUTOTHYECKOTO IIHKIIA PackpbIBaTh conepxanue
kietku. [Iporpammupyemas KICTOYHAST =~ TEPMUHOB U MOHSITHIA:
rHOeh — arnornTo3. aromnTo3, mpoudepanus,
Kietounoe s1po, XpoMOCOMBI, nuddepeHIIpoBKa.
Peryn;[unﬂ SKU3HEHHOI'O (l)yHKHI/IOHaHBHaH TCHOMMHKA. XapaKTemeBaTL perynaguro
MexaHI3MBI TIPOTTU(EPaTHH, MHUTOTHYECKOTO ITHKIIA
MUKJIAa KJIIETOK.
nudGepeHITMPOBKH, CTAPEHUST U KIJIETKH.
47 KonTtponsHas padora rubenn knetok. «Lludposast knetka» —  OOBIACHATH OMOIOTHIECKUH
"YKHU3HEHHBIH UK OoronH(OPMATHYCCKUE MOJICIIU CMBICIT
" (YHKIIMOHUPOBAHUS KIICTKH. 3anporpaMMHUPOBAHHON
KIICTKH JeMoHcTpanuu KJICTOYHO rubenu —
Ta0awuie! u cxembl: « KU3HCHHEBIH arnornTo3a.
LUK KISTKW», «CTpocHHe YcTaHaBIHMBaTH B3aUMOCBSI3b
xpomocom», «Peruukanus JJTHK», MEK]ly TOMEOCTa30M KIIETOK U
«Muro3» HX THOEIBIO
OpraHn3M Kak eIHHOe Buonoruueckoe pazHoobpasue PackpbIBaTh conepxanue
48 opranu3MoB. OIHOKJIETOYHBIE, TEPMUHOB U TOHSATHHA:

LENIOE

KOJIOHHUAJIbHBIC,

OpraHu3M, OpraH, OpraHesuibl,




MHOTOKJIETOYHBIEOPTaHU3MBI.
Oco0eHHOCTH CTPOEHHS U
YKU3HEAESTENbHOCTH OJTHOKIETOYHBIX
opranu3mMoB. bakrepuu, apxeu,
OJIHOKJICTOYHBIE TPHUOBI,
OJTHOKJICTOYHEIE BOJOPOCIH, NPyTHE
npotuctsl. KomoHnansHeIe
OpTaHU3MBL.

B3aumocssi3b yacreit
MHOTOKJIETOYHOTO OpraHn3Ma. TKaHH,
OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak eJuHOE LeNoe.
TI'omeocras.

JdeMoHncTpanuu

Tabawuib! u cxembl: «OHOKICTOUHBIC
BOZOPOCIN», « MHOTOKJIETOYHBIE
BojiopocT», «bakrepuny,
«IIpocrteiimuey, «OpraHbl IBETKOBBIX
pacteHmit», «CHCTEMBI OPraHOB
MTO3BOHOYHBIX KUBOTHBIXY,
«BHyTpeHHEe CTpOCHNE HACEKOMBIX).
OO6opynoBaHue: CBETOBOI
MHUKPOCKOIT; MUKpOTIpenaparhbl
OJHOKJIETOYHBIX OPTaHU3MOB; KUBBIE
9K3EMIUIAPHI KOMHATHBIX PACTCHH;
repOapuu pacTCHHUI Pa3HBIX OTICIIOB;
BJIAXKHBIC TIPEnapaThl )KUBOTHBIX

cucTeMa OpraHoB, ammapar,
(byHKIMOHaNbHAs CUCTEMA,
romeocras. [lepeuncnsaTs
CTPYKTYpHO-
(YHKIIMOHAIBHBIE YaCTH
OJTHOKJIETOYHBIX,
KOJIOHHATIbHBIX,
MHOTOKJICTOYHBIX 1
MHOTOTKaHEBBIX OPTaHU3MOB.
XapakTepu3oBaTh
0COOCHHOCTH CTPOCHHUS
KHU3HE/IESTETbHOCTH
OJTHOKJIETOYHBIX OPTaHH3MOB,
KOJIOHUAJIbHBIX,
MHOTOKJICTOUHBIX U
MHOTOTKaHEBBIX OPTraHU3MOB.
CpaBHHBATh MEXIY COO0H
OJTHOKJIETOYHBIE,
KOJIOHHAJIbHBIE,
MHOTOKJICTOUHBIE U
MHOTOTKaHEBBIE OPTaHU3MBI

49

TkaHu pacTeHUH.
JlaboparopHas paboTa
«3y4yeHue TkaHeu
pacTeHuin»

Txanu pacteHuil. TUIIBI pacTUTETBHBIX
TKaHEel: 00pa3oBaTebHas, TIOKPOBHAS,
MIPOBO/ISAIIAsL, OCHOBHAS,
MexaHu4deckas. OcoOeHHOCTH
CcTpocHUs, PYHKIUI U PaCIOIOKCHHUS
TKaHEW B OpraHax pacTeHUH.
JlemoHcTpauuu

TabauIe! U CXEMBI:

«Txanu pactennit», «Oprafsl
[IBETKOBBIX pacTeHuit», «KopHeBbie
cuctemMb», «CTpoeHue cTeOms,
«CTpocHUE TUCTOBOW TUIACTHHKI.
O0opyHOBaHUE: KHUBBIC YK3EMIUISIPBI
KOMHATHBIX PaCTEHUH; CBETOBOM

PackpbIBaTh conepxanue
TEPMHHOB U TOHSTHA: TKaHb,
SMHAEpPMHUC, NpoOKa, KOpKa,
1y0, IpeBecHHa, IPEBECUHHBIE
BOJIOKHA, JTyOSIHBIC BOJIOKHA,
COCyIbl, KAMEHHUCTBIE KIIETKH.
XapakTepu3oBaTh TUIIbI
pacTUTEIbHBIX TKaHEH:
o0OpasoBaTeibHast, TOKPOBHAS,
MIPOBOIAIIAs, OCHOBHAS,
MeXaHUYeCKasl; TIePeUnCIIATh
0COOCHHOCTH UX CTPOCHUS U
BBINOJTHAECMbIC (PYHKITUH




MHKPOCKOIT; MUKPOIIPEapaThl TKAHEH.
JlaboparopHas pabota «M3yuenne
TKaHel pacTeHuil»

TxaHu )XUBOTHBIX U
JeI0BEKa.

TkaHM )KUBOTHBIX U YCIOBEKA. THUIIBI
JKUBOTHBIX TKAHCH: SIIUTEINAIbHAS,
COCIMHUTEIIbHAS, MBIIIICUHAs], HEPBHASI.
OcobeHHOCTH CTpOoeHUs, GYHKIHUH 1
PACIIOJIOKEHUsSI TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBCKA.
JdemoHcTpanuun

Tabmuitel u cxembl: « Tkanu
KHUBOTHBIX», «CKEJIeT 4eJI0BEKa,

PackpriBaTh conepxanue
TEPMUHOB U MOHSITHIA:
SMUTENIUN, CEKPET, MBILLIEYHbIE
BOJIOKHA, HEHUPOH, HEUPOTIIHS.
Xapakrepu3oBaTb TKaHU
JKUBOTHBIX M YEJIOBEKA:
SMUTENATbHAS,
COCIMHUTENIbHAS, MBIIIIETHAS,

50 Jla6oparopuas pa6ora HCpBHA, TICPCUNCILITE
. «[TnmeBapuTenbHas cuCTeMay, 0COOCHHOCTH UX CTPOCHUS U
«H 3yuenne TkaHen «KpoBeHocHast cuctema, BBITIOJTHSIEMBIC (YHKITAH
YKUBOTHBIX) «/IpixarensHas cucremar», «HepBHas
cucremay, «Koxa», «MeIeqnas
CUCTEMa.
OO6opynoBaHue: CBETOBOI
MHKPOCKOIT; MUKpPOIIPEapaThl TKAHEH.
JlaGopaTtopHas padora «3yueHue
TKaHEH )KUBOTHBIX)»
Opransl. BereratusHsle n PackpriBaTh conepskanue
TeHEepaTHBHBIE OPTraHbl PACTCHHH. TEPMHUHOB U IIOHATHI: OpraH,
OpraHsl ¥ CUCTEMBI OPTaHOB KOpEHb, 1o0eT, 1BETOK, IO/,
KHMBOTHBIX U 4YesioBeka. DyHKINU ceMsl, TI0JIOBBIE JKEJIe3bl,
OPraHOB M CHCTEM OPTaHOB. MIOJIOBBIE TPOTOKH,
JleMoHcTpanun KOITyJIITHBHBIE OPTaHbl,
Tabauue! u cxembl: «OpraHsl CHCTEMBI OPTaHOB.
Opransl. Cucremsl LIBETKOBBIX pacTeHui», «KopHeBsie XapakTepu3oBaTh
opranoB. JlaboparopHas cucteMsl», «CTpoeHne cTedIs, BETre€TaTUBHbIC U
51 pa6ota «/3yueHue «CTpoeHne TUCTOBOM MIACTHHKNY, TeHEPATUBHBIE OPTaHbI

OpraHOB IIBETKOBOTO
pacTeHus»

«CKeneT uenoBexay,
«ITumeBapuTenpHas cucTeMa,
«KpoBeHocHas cuctemay,
«JlpIxatenapHast cucTeMay,
«BeienurensHas cucremay, «HepBHast
cuctemay, « JHIOKPUHHAS CUCTEMa.
O0opynoBaHue: )XUBBIE HK3EMIUIIPHI
KOMHATHBIX pacTEHHI; repoapun
pacTeHui pa3HbIX OT/EIOB;
CKEJIETHITTO3BOHOYHBIX; KOJUICKITUHI

pacTeHui, COMaTHYCCKUE U
PETyIATOPHBIC OPTaHbI
KUBOTHBIX; ICPEUHCIIST
0COOCHHOCTH UX CTPOCHUS U
BBIMOJTHSACMBIC (PYHKITUH.
YcTanaBnuBaTh B3aMMOCBS3U
MEX]y CTPOCHHEM OPTaHOB H
X QYHKIHAMU.

Paznuuath BUIBI TKAHEH,
OpraHbl U CUCTEMBI OPTaHOB, B




0eCII03BOHOYHBIX JKHBOTHBIX; BJIAXXKHBIC
npenaparbl )KUBOTHBIX, CKCJICT
YCJIOBCKa.

TOM YHCJIE YelIOBEKa, Ha
MUKpOIIpenaparax, BIaKHbIX
npenaparax, repoapusx u

JlaGopaTtopHas padora «3yueHue MuKpodororpapusx,
OPraHOB IIBETKOBOTO PACTEHUS» TabnuIax, MOJAEISIX U
MYJIBDKaX

52

Onopa Tena opraHu3MoB

Onopa tena opranusmos. Kapkac
pacrenunii. CKeneTsl OHOKIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX.
Hapy>xHblli 1 BHyTPEHHMI CKeElIeT.
CTpoeHne U TUITBI COeIMHEHUS KOCTEH.
JdemoncTpanuun

Tabmuiter u cxembl: «CTpoeHHE
cTebist», « CTpoeHUE JINCTOBOU
IUTAaCTHHKI», « CKeJIeT 4eJI0BeKa.
O0opynoBaHue: CKEJIETHI
MIO3BOHOYHBIX; BJIQXKHBIE ITPENapaThl
KHMBOTHBIX; CKEJIET YEJIOBEKa;
PaKOBUHBI MOJUTIOCKOB; KOJUIEKIIMU
HACEKOMBIX, UTJTIOKOXKHX

PackpbIBaTh conepxanue
TEPMUHOB U TIOHSATHHA:
OTIOPHBIC CUCTEMBI, 000JIOUKH
KIIeTKH, (PUOPUILTEI, KapKac,
HapYKHBIHA CKEJIET
(XUTHHOBBIH TIOKPOB),
TUAPOCTaTUYECKUM CKEJIET,
BHYTPEHHHUH CKEJET, KOCTU
(ITMHHBIE, KOPOTKHE,
IJIOCKHE), COSTMHEHHUS
KOCTEH, HEIMO/IBUKHBIE (ILBBI),
MOJIYNIOABUKHBIC, TIOJIBUKHBIC
(cycraBbl), OTIIENBI CKEIeTa
ITIO3BOHOYHBIX >XUBOTHBIX:
Yeper, 0CeBOil CKeJeT
(TI03BOHOYHUK, TPyAHAS
KIIETKa, XOp/a), mosica
KOHEYHOCTEH, CBOOOTHBIE
KOHEYHOCTH.

OnuceIBaTh HAPY)KHBIA U
BHYTPCHHUHN CKEJICTHI
KUBOTHBIX, CTPOCHHUE U THIIBI
COEIMHEHUS] KOCTEH.
YcTaHaBIMBaTH B3aUMOCBSI3U
MEX]y CTPOCHHUEM OMOPHBIX
CUCTEM U UX (PYHKIUSIMH B
opranusme. CpaBHUBATH
CTPOCHHE OMOPHBIX CHCTEM
pacTeHHU U KUBOTHBIX

53

JIBM>KeHUE OpraHu3MOB

JBrxeHue opranuzMoB. JBuxkeHue
OJHOKJIETOYHBIX OPTaHU3MOB:
aMEOOMIHOE, XTYTHKOBOE, PECHUTHOE.
JIBmKeHNEe MHOTOKIIETOUHBIX
PaCTeHUM: TPOTTU3MBI M HACTHH.
JIBmKeHNEe MHOTOKJIETOUHBIX

PackpbIBaTh conepxaHue
TEPMUHOB U TIOHSATHHA:
JIBIDKEHUE, IBUTATEIIbHbIC
OpraHesuibl, IBIKCHUE
npocredmmx (ameéOounaHoe,
KT'YTHKOBOE, PECHHYHOE),




JKMBOTHBIX U YCJIOBCKA: MBIIICYHAS
cucreMa. Penekc. CkeneTHbie
MBIIIIIBI ¥ UX paborTa.
JeMoHcTpanuu

Tabmuirel 1 cxembl: «OTHOKJIETOTHBIE
Bojiopociuy, «IIpocteitmme,
«Ctpoenne MBIIIIED, « MBIIIeUHAS
cHUCTEMaY

JIBIDKCHHE PacTeHUH
(TpOIM3MBI, HACTHH),
MBIIIEYHbIE CHCTEMBI
(coxpaTuTeNbHBIE BOJIOKOHIIA,
KO>KHO-MYCKYJIbHBII MEIIIOK,
CKeJIeTHasl MyCKyJIaTypa),
CKEJICTHAsI MBI
(MBIIIIEYHOE BOJIOKHO,
Muo(puOpmIIIa), BRICIINE
JIBUTATEIbHBIC LIEHTPBI,
paboTa MBI (JBUraTENIbHAS,
COMAaTHYECKasi), MBIIIEYHOE
yYTOMJICHUE.
XapakTepu30BaTh BHIIBI
JIBMDKEHUS O/THOKJIETOYHBIX H
MHOTOKJIETOUHBIX
OpPTraHU3MOB.

OnuchIBaTh CKENIETHBIE
MBIIIIIBI ¥ UX PaboTy.
VYcraHaBIMBaTh B3aUMOCBSI3b
MEXIY CTPOCHHEM OMOPHBIX
CHUCTEM U JIBIKCHUSIMU
OpraHu3MOB

54 IIutanue opranu3MoB
IInTanne MO3BOHOYHBIX
>KUBOTHBIX.

55
[TumeBapuTensHas

CUCTEMA YCJIOBCKA

ITuranue opranusmos. [lornomenue
BOJIBI, YTJIEKHUCIIOTO Ta3a 1
MHHEPATFHBIX BEIIECTB PACTCHUSIMHU.
IMuTaHue >KUBOTHBIX.
BuyTtpunonoctroe u
BHYTPHKJIETOYHOE MHUIIEBAPEHNUE.
IMuTaHue MO3BOHOYHBIX KUBOTHBIX.
OTzens! NUIIEBAPUTEIBHOTO TPAKTA.
[MumeBapuTenbHbIE KEIe3bl.

HI/IH.[eBapI/ITeJIBHa}I CHCTEMA YCJIOBCKA.

JdemoHcTpanun

Tabauie! U cXeMBbl:
«KwumegHomonocTHbIEY,
«I[InmeBapuTenbHas CHCTEMaY,
«Cxema UTaHuS PaCTCHUN.
O0opynoBaHue: KUBbIE dK3EMIUISIPbI
KOMHATHBIX PaCTEHUIl; 000pyIOBaHKE
JUTS ICMOHCTPAILIMU TIOYBEHHOTO U

PackpriBaTh conepxanue
TEPMHHOB U TOHATHIA:
MMUTaHNE, TAIIECBapeHNE,
MUIIEBAPUTEIILHBIC BAKYOJIH,
KHIIIEYHAsl TOJIOCTH,
MUIIEBAPUTENILHAS TPYOKa,
MUIIECBAPUTEIBLHBIA TPAKT,
MUIIEBAPUTEIILHBIC KEJIC3HI,
MUIIEBAPUTEIILHBIE COKH.
XapakTepu3oBaTh MUTAHUE
KHUBOTHBIX; BHY TPHIIOJIOCTHOE
1 BHYTPHKJICTOUHOE
MTUIIEBapeHUE.

PaznnyaTh Ha N300paKEeHUSIX
(cxemax, TabnHIax, MyJIsDKaX)
OTJICJIBI MTUIIEBAPUTEIILHOTO
TpaKTa U MUIICBAPUTEIBHYIO
CHUCTEMY YeJIOBEKa.




BO3/YIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus: Kpaxmaia 1 OeJIKOB 1MoJ
JieicTBreM (GepMeHTOB

VcTaHaBnuBaTh B3aMOCBS3U
MECKIAY CTPOCHUEM OPraHOB
numieBapeHus

56 JIpIXaHWe OPraHu3MOB Jpixanue opranu3MoB. Jlpixanue PackpriBaTh conepxanue
pactenuii. JIpIxaHue KUBOTHBIX. TEPMUHOB U MOHSITHIA:
Juddysus razoB yepes3 NOBEPXHOCTh nbixanue, nuddysus, koxHoe
kietku. KoxkHoe pIxaHue. JIBIXaHUE, OPTaHbl IBIXaHU,
JlpixaTenpHas TOBEPXHOCTh. JKaOepHOe | NbIXaTeIbHBIC JTBUKCHUS,
U €royHoe JapixaHue. [Ipixanue JIBIXaTEIbHBIH [ICHTD,
MTO3BOHOYHBIX KUBOTHBIX U YEJOBEKAa. | JETOYHBIC OOBEMEL,
DBOIIOIIMOHHOE YCIOKHEHNE KI3HCHHAS! EMKOCTP JIETKHX.
CTPOCHUS JIETKNX TTO3BOHOYHBIX XapakTepHu3oBaTh JBIXaHUE
KUBOTHBIX. JpIXaTenpHAas cHcTEMa pacTeHwif; AbIXaHue
genoBeka. MexXaHn3M BEHTHIISAIUH KHBOTHBIX U YEJIOBEKa.
NETKUX Y TTUI] ¥ MIEKOTTHTAIOIITHX. OnuceIBaTh HBOTIOIIOHHOE
JIpIxaHue Mo3BOHOYHBIX Perynsuus neixanus. J[prxaTenpHbie YCII0)KHEHUE CTPOCHUS JIETKUX
57 KHBOTHEIX ¥ YeT0BeKa 00BEMBI. [M03BOHOYHBIX )KMBOTHBIX.
JdeMoHncTpauuun PazmiuaTh Ha M300paKEHUIX
Tabauue! u cxemsl: «/IpIxaTenpHas (cxemax, TabnuIaX, MyJISDKAX)
CHUCTEMAY. JIBIXaTENbHYIO CUCTEMY
O0opynoBanue: 000OpyIOBaHHE IS YeJIoBeKa.
JIEMOHCTpPAIINH OITBITOB 10 M3MepeHnto | OMUCHIBATh MEXaHU3M
JKHM3HESHHON éMKOCTH JIETKHUX, BEHTWJISILIMM JETKUX Y NITULL U
MeXaHU3Ma JIBIXaTeIbHbIX ABIKCHUN MJIEKOTTUTAFOIITHX.
YcTraHaBIMBaTH B3aNMOCBSI3U
MEXy CTPOCHHEM OPTaHOB
JIBIXaHUS U UX QYHKIUSIMH B
opraHuzme
TpaHcmopT BEIIECTB y TpaHcnopt BeUIECTB Y OPraHU3MOB. PackpriBaTh conepxanue
58 TpaHCIIOpTHBIE CUCTEMBI PACTCHUH. TEPMHUHOB U TOHATHIA:
OpTraHnu3MOB T
PaHCIIOPT BEUIECTB Y KUBOTHBIX. TPAHCHOPT BEIIECTB,
KpoBeHocHas cuctema u e€ oprassl. TPAHCHIOPT y pacTEeHU,
KpoBeHocHas cuctema mo3BOHOYHBIX KpOBEHOCHAsl CUCTEMA
JKUBOTHBIX U uenoBeka. Cepale, JKUBOTHBIX, KPOBB, IJIa3Ma,
KpOBeHOCHaSI cucrema KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru (hOpMCHHBIC DIIEMCHTHI,
59 HO3BOHOTHELX KpPOBOOOPAIICHUS. DBOIIOIMOHHBIC KpOBOOOpAIIeHUE, KPYTH

JKHUBOTHBIX U YCJIIOBCKA

YCII0)KHEHHUS CTPOCHUSI KDOBEHOCHOM
CHCTEMBI TTO3BOHOYHBIX KHBOTHBIX.
Pabota cepara u e€ peryssmus.
JdemoncTpanun

Tabmuitel 1 cxembl: «Oprafbl

KPOBOOOPAIICHUS, CePICUHBIH
UKL, TIM(poodpamieHue,
muMda, TuMpaTHIECKIe
cocyabl, TUM(paTHIECKUE
y3JIbl, BHYTPEHHSS cpena




LIBETKOBBIX pacTeHuit», «KopHeBbie
cucteMbl», «CTpocHUe cTeOIIs,
«CTpoeHue JIMCTOBOW MIIACTUHKI,
«KpoBeHocHas cucremay,
«KpoBeHOCHBIE CHCTEMBI
MTO3BOHOYHBIX KUBOTHBIX)

opraHusma.
XapakTepu30oBaTh TPAHCIOPT
BEIIECTB Y PaCTEeHUI U
0€CII03BOHOYHBIX KMBOTHBIX.
OnuceIBaTh KPOBEHOCHYIO
CHCTEMY KHBOTHBIX U
yesoBeka. Paznuyare Ha
n300paKeHMIX (CXeMax,
TaOIUIAX, MYJISDKAX )
KPOBEHOCHYIO U
TMM(paTHIECKYIO CHCTEMY
YeJIoBeKa.

YcraHaBiaMBaTh B3aUMOCBSI3H
MEXJ1y CTPOSHHEM OpTraHOB
KpPOBOOOPAIICHUS 1 UX
(YHKIMSIMU B OpraHuzMe
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Brinenenue y
OpraHU3MOB

Beigenenune y opranu3moB. Beinenenue
y pacTeHUil. BolieneHue y )KMBOTHBIX.
CokparuTenbHble Bakyoin. OpraHbl
BhIJeNIeHNs. DUIIBTpaIys, CEeKpenus 1
00paTHOE BCACHIBAHHE KaK MEXaHU3MBI
paboTe! opranoB BeiAeneHus. CBs3b
II0JIOCTH T€Na ¢ KPOBEHOCHOU U
BBIJICIIUTEIFHON CHCTEMAMH.
BeigeneHne y mo3BOHOYHBIX
XKHMBOTHBIX U yenoBeka. [Toukw.
Crpoenue U QyHKIMOHUPOBaHHE
Heppona. OOpa3oBaHUEe MOYHU Y
YeIoBeKa.

JeMoHcTpanuu

TaOuuibt v cxeMbl: «BpinenurenbHas
cucTeMa

PackpriBaTh conepskanue
TEPMHUHOB U MTOHSATHH:
BBIJIEJICHUE, TyTTallNs,
JIUCTONA/I, COKpaTUTEIbHBIE
BaKyOJIH, U3BUTHIEC KaHAJIBIIBI,
3BE3MUATHIC KIICTKH,
BBIJICIIUTENBHBIE TPYOOUKH,
MaJIBIINTHEBBI COCYIBI, TIOYKH,
MOYETOUYHHK, MOUCBOK
My3BIpb, HEPPOH, MOYA.
XapakTepHr30BaTh IpolLecce
BBIJICJICHUS Y pacTeHUH 1
KHMBOTHBIX.

PaznnyaTh Ha M300pakeHUIX
(cxemax, Tabnunax, MyJsKax)
BBIJICIIUTENILHYIO CUCTEMY
JeIOBEKa.

OnuceIBaTh MEXaHN3M
(yHKIHOHUPOBaHUS HEPPOHA;
mporiecc 00pa3oBaHUS MOYH.
VYcraHaBIMBaTh B3aUMOCBSI3H
MEXIy CTPOSHHEM OPTaHOB
BBIJICTICHUS U X (PYHKIUSIMH
B OpraHusMe




61 3amuTa y OpraHu3MoB 3amura y OopraHu3MoB. 3aliura y PackprbiBaTh conepxanue
OJHOKJIETOYHBIX OpraHu3MoB. Cropbl TEPMUHOB U MOHSITHIA:
OaKkTepHid ¥ MUCTHI MPOCTSHIITUX. KaricyJa, 3HA0CIopa, LIKCTa,
3amura y MHOTOKJIETOYHBIX PACTEHUH. = KYTHKYJa, CPEeICTBa
Kytukyna. Cpencrsa macCHBHOH 1 IMaCCUBHOM 3aIUTHI, CPECTBA
XUMHYECKOH 3a1IUThI. DUTOHITUIBI. XHMHUYECCKOH 3aIlMTHI,
3amuTa y MHOTOKIIETOYHBIX KOYKHBIE ITOKPOBBI,
JKUBOTHBIX. [TOKpOBBI U HX HMMYHHTET, UMMYHHas
MIPOU3BOIHEBIE. 3alIUTa OPTraHU3Ma OT CHUCTEMA, AaHTUT€H, aHTUTEJIO.
6onesneit. IMMyHHas cuctema XapaxkTepu3oBaTh BUIbI
yenoBeka. KneTouHbli U ryMOpanbHbI | 3allUThl Y OJHOKJIETOUHBIX U
HMMYHHTET. BpoxXAEHHBIN 1 MHOTOKJIETOYHBIX
62 VIMMyHHast cACTeMa NPUOOPETEHHBIN criel)UIeCKHi OPTraHHU3MOB.
ge0BeKa UMMYHHTET. Teopust KIOHAIbHO- OnuceIBaTh CTPOCHUE
cenekTuBHOrO UMMyHHUTeTa (I1. Dpaux, | KOXKHBIX MOKPOBOB U UX
®.M. bepuer, C. Tonerasa). MIPOU3BOIHBIX.
BocnanurenpHbIC OTBETHI OPraHU3MOB. | PazmigaTh Ha M300paKeHUIX
Pois BposKIEHHOTO MMMYHHUTETA B (cxemax, TabnmIax, MyJIsDKax)
Pa3BUTHH CUCTEMHBIX 3a00JICBaHUH. OpraHbl UMMYHHOUN CHCTEMBI
JdeMoHcTpauuu JeI0BeKa.
Tabauus! 1 cxemul: «Koxay, VYcranaBnuBaTh B3aNMOCBS3H
«mmyHuTET?, «CTpOCHHE CTEOIISD», MEX/1y CTPOCHHEM OPTaHOB
«CTpoeHue JIMCTOBOW MIACTUHKIDY 3aIIUTHI X UX (YHKIUSIMH B
opraHuzme
Pazppaxumocts u PaznpaxxumocTts u perynsnus y PackpriBaTh conepxanue
opranu3MoB. Pa3apaxxumocts y TEPMHHOB U MOHATHA:
63 perymsiuus y
OJHOKJIETOYHBIX OPTaHU3MOB. Pa3IpakuMOCTb, PEryJIsLKs,
OpraHu3MoB Takcucel. PaznpaxuMocTs u TaKCHCHI, POCTOBbIE BEILIECTBA
peryssinus y pactenuil. PoctoBbie (aykcuHbI), HEpBHAs CUCTEMA,
BEILIECTBA U UX 3HAUCHUE. pedIiekTopHast peryJIsIus,
I'ymopanbnas HepeHras cucrema u pediekropHas peduieke, peduiekTopHas ayra,
perysiuus u PEryJIALHs y KHBOTHBIX. Hepshas nepenHui Mosr,
cucteMa u e€ OT/AeNbl. DBONIONUOHHOE | IIPOMEKYTOYHBIA MO3T,
SHIIOKpUHHAsA CUCTCMA YCTIOKHEHHE CTPOEHHUS HEPBHOM CPEIHHUI MO3T, MO3XKEUOK,
64 KUBOTHBIX 1 4EJIOBEKA. CHCTEMBI y KHUBOTHBIX. OTIEIBI [IPOJOJIrOBAThIM MO3T,

KoHnTtponbHas padota
"CtpoeHue u QyHKIUU
OpraHu3MoB"

TOJIOBHOT'O MO3Ta IT03BOHOYHBIX
KHUBOTHBIX. Pediiekc u pedrexropHas
nyra. be3ycioBHbIe 1 yCIIOBHBIE
pediekcs.

I'yMopaspHas perymsius u
SHJOKPHHHAs CUCTEMA KUBOTHBIX U

BEreTaTUBHAsI HEPBHAs
cucTeMa, r'yMopajibHas
peryJisiiusi, TOpMOHBI,
9HJIOKPUHHAS CUCTEMA,
TCUIIOTAIaMO-TUIIO(U3apHAs
cucrema.




yenoBeka. JKee3bl JHTOKPUHHON
CHUCTEMBI U UX TOPMOHEI. JleficTBre
rOpMOHOB. B3anMocBs3b HEPBHOI U
SHAOKPUHHOM cuctem. ['unoranamo-
runodu3apHas CUCTeMa.
JdemoncTpanuun

IHoptpert: U. I1. T1aBnos.

Tab6muiter u cxembl: «CTpoeHHE
TUIPBD», « CTpOCHUE TUTAHAPUI,
«BHyTpeHHEe CTpoeHHNE JOKIEBOTO
yepBs», «HepBHas cucrema prIoy,
«HepBHast cucTeMa JIATYIIKI,
«HepsHas cuctema
pecMbIKaImuxcs», «HepBHas
cucrtema nruny, «HepBHas cucrema
MJIEKOTIUTAIOIUX», «HepBHas cucrema
YeNnoBeKa», « JHIOKPUHHAS CHCTEMa,
«Pedmexcy.

O0opynoBaHHe: MOJIEITH FOJIOBHOTO
MO3Ta Pa3InIHBIX KUBOTHBIX

Xapakrepu30BaTh
Pa3apaXKUMOCTh Y
OJTHOKJICTOYHBIX OPTaHU3MOB
U pe)IICKTOPHYIO PETYJIISIHIO
Y )KUBOTHBIX.

PaznnyaTh Ha N300paKEeHUSIX
(cxemax, TabnHIax, MyJIsDKax)
HEPBHYIO CUCTEMY U €€
OTJIEJIBL; OTJIENTBI TOJIOBHOTO
MO3Ta IO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh T'YMOPAIBHYIO
PETYJIAIUIO Y )KUBOTHBIX.
PazmiuaTh Ha H300paKEHUIX
(cxemax, Tabnuuax, MyJsKax)
SHIOKPHUHHYIO CUCTEMY
JKIBOTHBIX U YEJIOBEKA.
Ha3bBatsb sxemness
SHIOKPUHHOU CHCTEMBI
YeNoBeKa U BHIPa0aThIBACMEIC
HUMH TOPMOHBIL.

OnuceIBaTh EHCTBUE
TOPMOHOB.

YcraHaBnuBaTh B3aUMOCBSA3U
MEXJ1y CTPOCHHEM OPraHOB
HEPBHOMU U 3HJIOKPUHHOMI
cucTeM U UX QYHKIHSIMU B
OpraHu3Me.

XapakTepu3oBaTh
9BOITIOIIOHHOE YCIOKHEHHE
CTPOCHHUS HEPBHOU CHCTEMBI Y
KHBOTHBIX
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DopMBI PA3MHOKECHUS
OpraHU3MOB

DopMbl pa3MHOKEHHSI OPraHU3MOB:
Oecronoe (BKJIIOYast BETr€TaTUBHOE) U
mnoJsioBoe. Buapr 6ecronoro
Pa3MHOXEHHUSI: TOYKOBaHHE,
cropysinus, GparMeHTamus,
KJIOHHPOBAHUE.

JeMoHcTpanuu

TaOawuie! u cxemsl: «BereraTuBHOE
pa3MHOXeHHue, « TUIbI 0ecronoro

PackpriBaTh conepxanue
TEPMHHOB U TOHATHIA:
pa3sMHOKEHHUE, TPOCTOE
JieJIeHNe, TIOYKOBaHHE,
CHOPYJIISIIINS, BETETATHBHOE
pa3sMHOXKEHHE,
(dbparmeHTanus,
KIIOHUPOBAHUE, TAMETHI,
crepMaTo30u1 (CrepMuii),

https://resh.edu.ru/su
bject/lesson/5359/sta
rt/270999/




Pa3MHOKCHU, «Pa3muoxeHne
XJIaMHJJOMOHAbD), «Pa3mHoxeHue
OBIJICHBI», «Pa3mHoxeHne TUAPBD

SIMLIEKIICTKA, 3UT0TA,
KOHBIOTAIIHS.

[Mepeuncnsate ocodeHHOCTH
0€eCII0JI0r0 U MOJIOBOTO
Pa3sMHOKEHHUS OPTaHU3MOB.
XapakTepHu30BaTh CYIIHOCTb U
(b opmEI Hecrooro
Pa3MHOXCHHUS OPTaHI3MOB;
OMOIIOTHYECKOE 3HAUCHUE
6ecIooro pa3MHOKCHHS.
Pasznnyats ciopy xak
CrHeLUaIi3uPOBaHHY IO
KJIETKY, TIpe/IHa3HaYEeHHYIO
Ji71s1 6€CroNIoro pa3MHOKEHHS,
U CTIOpPBI OaKTEepHid.
OOBSCHATH MPEUMYIICCTBA
ITOJIOBOTO Pa3MHOKECHHUS HaJl
6ecrionsiM. PackpriBaTh poib
KJIOHUPOBAHHSA B CEJIEKIIUH U
CEJIbCKOM XO351HCTBE
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[TonoBoe pa3mMHOKEHUE

67

Meiios

ITonoBoe pasmuoxenue. [TonoBeie
KJIETKH, WUIM TameThl. Meio3. Cragun
meiioza. [loBegenune xpomocom B
meirioze. Kpoccunrosep.
buonornueckuit cMpIC MeHo3a 1
0JIOBOTO Mporecca. Meiio3 u ero
MECTO B JKU3HEHHOM IIHKJIC
OpraHU3MOB.

JemMoHcTpanuu

Tabmuiel 1 cxeMbl: «Meiio3y,
«XpPOMOCOMBI»

PackpriBaTh conepxanue
TEPMHHOB U MOHATHI: Mei03,
OWBAJICHTHI, KPOCCHHTOBEP,
WHTEpPKUHE3, He3aBUCUMOE
pacripeieieHue;
KPOCCHHTOBEp.

PasmiuaTh Ha M300paKEHUAX
(cxemax, Tabnuiax) u
MHUKpOIpenapaTax 3pesbie
IOJIOBBIC KIICTKU
MJICKOITUTAIOIINX M OPTaHbI
Pa3MHOXCHHUS BBICIIHX
pacTeHuil.

PackppiBaTh CyIIHOCTD
Mel03a, XapaKTepH30BaTh €To
OTJIENIEHBIC CTAIHUH.
OnpenensTe MECTO Melo3a B
KI3HEHHBIX IIAKIIAX
Ppa3JIMYHbIX OPTraHU3MOB.
OOBSCHATH OMONOTUICCKHUI
CMBICJ KPOCCHHIOBEpA,

https://resh.edu.ru/su
bject/lesson/3927/sta
rt/105895/




OIUCHIBATH €T'0 MEXAHU3M.
CpaBHUBATh Me#03 ¢
MHTO30M; pa3jinyaTh
OTJIEJIbHBIC UX CTAJMH Ha
MHKpOIIpernaparax u
n300pakeHIsIX (CXeMax,
Ta0NHIax).

PackpriBaTh 3BOIOIIMOHHOE
3HaYEHHE TT0JIOBOTO
Pa3MHOKECHHUS OPraHU3MOB

I'amerorenes.
OO6pazoBanue u
PAa3BUTUC MMOJIOBBIX
kJeTok. JJabopaTopHas

[Ipen3apoxpimeBoe pa3BUTHE.
I'amerorenes y »xuBoTHBIX. I1os0BBIE
xkene3pl. OOpa3oBaHue M pa3BUTHE
MOJIOBEIX KiIeTOK. CriepMaToreHes u
oorene3. CTpoeHHE TTOIOBBIX KIIETOK.
OIUI0I0TBOPEHUE M IMOPHOHAIIBHOE
pas3BuTHE KHUBOTHBIX. CIIOCOOBI
OILIOIOTBOPEHUS: HapyKHOE,
BHyTpeHHee. [lapreHorenes.
JdeMoHncTpanuu

PackpriBaTh conepxanue
TEPMHHOB U TMOHATHIA:
raMeTOreHe3, CliepMaToreHes,
0O0T€HE3, CEMEHHUKH,
SIMYHUKH, CLIEPMATOTOHUH,
CIIEpPMATOLUTHI, CIEPMATHBI,
CIIepPMAaTO30HUIbl, OOTOHUH,
OOILIUTHI, TIOJISIPHBIE TEINbLIA,
SIIEKIIeTKa, aKkpocoMa.
[lepeuncnsaTs craguu
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pabota «M3ydyenune Tabanmer u cxemsl: «['amerorenesy, raMeToreHe3a y KHUBOTHBIX.
«CtpoeHnne SHIEKICTKA 1 OmnuceIBaTh mporiece
CTPOCHHUA ITOJIOBBIX
CIIepMaTO30HIay. raMeTOTeHe3a U eT0 MEePHOIBI,
KJICTOK Ha IT'OTOBBIX O0opynoBaHue: CBETOBOM CTPOEHUE MOJIOBBIX KJIETOK.
MHKPOIIPENapaTax» MHKPOCKOIL; MHKpOTIpETIapaThl PasmirgaTe oco6eHHOCTH
SIMIIEKIIETOK ¥ CIIEPMAaTO30HIOB. criepMaToTreHe3a M 00TeHe3a.
JlaGopaTtopnas pabora «/3yueHue OnuceIBaTh MPOLECCH
CTPOCHUS TIOJIOBBIX KJIICTOK HA TOTOBBIX | OCEMCHCHHUS U
MHUKpOIpenapaTax»» OIUIOJIOTBOPEHHUSI, PA3HBIC
BapHaHTHI TAPTCHOTCHE3a
Wunusn yanbHOe WHauBuayanbHOE pa3BUTUE PackpriBaTh conepxanue
OpraHU3MOB (OHTOTCHE3). TEPMUHOB U TIOHSATHHA:
69 pa3BUTHE OPraHU3MOB - -
MOPHUOJIOTHSI — HAyKa O Pa3BUTHH OIUIOJIOTBOPEHHE, 3UTOTA,
— OHTOT'CHE3 opranu3MoB. Mop¢orenes — ojiHa u3 61actomep, aKpOCOMHAs https://resh.edu.ru/su
TJIABHBIX MTPOOJIEM SMOPHOIIOTHH. peaxIus, IPOHYKIEYC, biect/lesson/5630/sta
Konuemnius MmopdoreHoB u Moaeu napTeHOTr'eHe3, SMOPHOTeHe3,
3akajka OpraHoB 1 mopQorenesa. Crajuu sMOGpHoreHesa | JpobiieHue, GiacTyJia, 1t/132920/
70 TKaHEUn nu3 KUBOTHBIX (Ha IpUMEPE JIATYIIKH). MOpYyJa, racTpyJiia, HeHpyJa,

3apOAbIIICBBIX JIUCTKOB

Jpo6nenne. Turbl 1poOiaeHHS.
JlerepMUHUPOBAHHOE U
HEICPMUHUPOBAHHOE JPOOJICHNE.

OpraHoreHes, YKToiepma,
Me30/iepMa, SHTOIepMa,
11eJI0M, HepBHas TPyOKa,




Bnacrtyna, Tunel 01acTyi.
OcobeHHoCTH po0IIeHNS
MJIEKOTIUTAIOIUX. 3apOAbIIIEBbIE
JICTKY (TacTpyJisinust). 3aKiaaka
OpPraHOB U TKaHEH M3 3apPOJIBIIEBHIX
JIMCTKOB. B3anMHOE BIUsHNE YacTeit
Pa3BUBAIOMIETOCS 3apOIBIIIa
(sMOproHaNbHAS MHAYKINA). 3aKiIagKa
IUTaHA CTPOSHHS KHUBOTHOTO KaK
pe3yIbTaT HepapXIHUECKIX
B3auMoJcHcTBUI I'eHOB. BiusHue Ha
SMOpPHUOHAILHOE PAa3BUTHE PA3TMYHBIX
(haKTOPOB OKPYIKAIOIICH CPEJIbI.
JeMoHcTpanuu

Ioptper: X. llInemasn.

Tabnuiie! 1 cxeMbl: «OCHOBHEIE
CTaJMi OHTOT€HE3AY.
Oo6opynoBanue: Moaens «LIwxi
Pa3BUTHSA JIATYIIKI

X0pJa, KUIIeyHas TpyoOKa.
OnpenensiTb SMOPUOHAIIBHBIN
NepHO/1 Pa3BUTHSI OpraHu3Ma
1 ONHCHIBATh OCHOBHBIE
3aKOHOMEPHOCTH JIPOOIICHUS —
o0pa3oBaHUe OXHOCIOHHOTO
3apoJBIIIa — OJIACTYIIEL,
3aBHCHMOCTb X0J1a ApOOJICHUS
OT KOJIMYECTBA JKEITKA B
SHIEKICTKE; TacTPYISALHIO 1
OpraHoreHes.

OOBSICHATD ATAIBI
mddepeHIpoBKY TKaHEH,
00pazoBaHust OPTaHOB U
CHCTEM OPTaHOB.
XapakTepH30BaTh PEryJisiHIo
SMOPHOHAIFHOTO PAa3BHUTHS;
JIETepPMUHALIIO 1
IMOPHOHAIIBHYO HHIYKIHIO;
FEHETUYECKUN KOHTPOJIb
pa3BUTHSL.

OO00CHOBEIBAaThH BpEeIHOE
BO3/IeiicTBIE TaOayHOTO JbIMa
U aJIKOTOJISl HA X0
AMOPHOHAIFHOTO U
MOCTIMOPHOHAIBEHOTO
pa3BUTHSI OpraHU3Ma
YenoBeKa
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Poct u pa3Butue
KUBOTHBIX.
JlaboparopHas paboTa
«BpIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apOAbIIIEH
MIO3BOHOYHBIX
KUBOTHBIX»

Pocrt 1 pa3BuTHE KMBOTHBIX.
[MocTamOpuonansHblil nepuoa. Ipsimoe
U HempsiMoe pa3BuTHe. Pa3Butue ¢
MeTamop]o30M y OECrIO3BOHOUHBIX U
MTO3BOHOYHBIX )KHBOTHBIX.
Bronorndeckoe 3HaYeHUE NPSMOTO U
HETPSIMOTO Pa3BUTHSA, UX
pacrpocTpaHeHue B mpupoae. THIIbI
poCTa )XUBOTHBIX. PAKTOPHI PETyISIINT
POCTa )KUBOTHBIX ¥ YenoBeka. Ctagun
MOCTIMOPHOHAIEHOTO Pa3BUTHUS Y
KMBOTHBIX U 4enoBeka. [leproast
OHTOreHe3a uenoBeka. CtapeHue u

PackpbIBaTh conepxanue
TEPMUHOB U TIOHSATHHA:
OHTOTEHE3,
OCTIMOPHOHATIBHOE
pasBuTHe, METaMOpPdo3,
JUYUHKA, POCT, CTApeHHe,
CMepTh. XapaKTepHU30BaTh
OCTAMOPHOHATIBHEIH ITEPHO/T
Pa3BUTHA OpTaHU3Ma H €T0
OCHOBHBIE (JOPMBI.
XapakTepHu30BaTh IPsIMOE
Pa3BUTHE U €T0 IEPUO/IBI.
Wznaratsb coaeprkanue TeoOpui

https://resh.edu.ru/su
bject/lesson/5385/sta
rt/119865/




CMEpTh KaK OMOJIOTHYECKHE TTPOLIECCHI.
JeMoHcTpanuu

Tabawuue! u cxemsr: «IIpsmoe u
HenpsiMoe pa3BUTUE, «Pa3Butue
MalcKoro xyka», «Pa3sutue
capaHum», «Pa3BUTHE JIATYIIKI».
IMpakTnyeckas padoTa «BriBienne
MIPU3HAKOB CXOJICTBA 3aPOBITIIEH
MTO3BOHOYHBIX KUBOTHBIX)

CTapeHMsI OPraHU3MOB.
OOBICHATL OMOJIOTHYECKHUIA
CMBICJ Pa3BUTHS C
MeTaMmopdo3oM

PazmHoxenue u
pa3BUTHE PACTCHUM.
JlaboparopHas paboTa

Pa3zMHOXeHuE U pa3BUTHE PACTCHUM.
lamerodut u ciopodut. Metios B
JKU3HEHHOM IMKJIE PACTEHUH.
O6pa3zoBanue Crop B IpoIiecce
Melo3a. 'aMeToreHes y pacTeHU.
OIJI0J0TBOPEHNE U PA3BUTHE
pacTUTENbHBIX OpraHu3MoB. JIBoitHOe
OIUIOIOTBOPEHHUE Y IIBETKOBBIX
pacrenuii. OOpazoBaHue U pa3BUTHUE
ceMeHU. MexaHU3MBbl PETYIISIIUU
OHTOT€HE3a y paCTEHUN U KUBOTHBIX.
JdemoncTpanuun

Hoptper: C. I'. Hapammws.

PackpriBaTh conepxanue
TEPMHUHOB U TOHATHIA:
rameTo(uT, criopodur,
AHTEePHUINH, apXETOHHH,
3apOCTOK, METACTIOpa,
3apO/IBIIIEBBIA MEIIIOK,
CHUHEPTUbI, aHTUIIOABI,
MUKpOCTIOPa, MbLUTBLIEBOE
3€pHO, JBOMHOE
OIUIOIOTBOPEHUE, POCT,
MepHCTeMa, KaMOUH, TEPUOIbI
OHTOTEHE3a [IBETKOBBIX
pactenuil. XapakTepu3oBaTh

72 .
«CTpoeHue opraHoB Tabnuiibl 1 cxeMbl: «JIBoiHOE 0COOCHHOCTH OECIIOJIOrO U
OTUTOIOTBOPEHHUE Y IIBETKOBBIX TOJIOBOTO Pa3MHOXKCHHS
PAa3SMHOXKCHHUA BBICIIUX o .
pacTteHnii», «CTpoeHHe CeMsH IIBETKOBBIX PaCTCHHUH.
paCTeHHﬁ)) OZHOAOJbHBIX U JBYI0JBHBIX Brinenste ocobeHHOCTH
pacteHuit», « KusHeHHBIN LUK MIPOTEKaHUs FraMeTOreHe3a y
MOPCKOM KammycTb», « KU3HEHHBIN LIBETKOBBIX PaCTEHUH.
LUK MXa», « KU3HEHHBIA UK OrnuceiBaTh npouece
ManopOTHHUKAY, « KU3HEHHBIN UK JIBOMHOTO OIUIOAOTBOPEHUS Y
COCHBI. LIBETKOBBIX PaCTeHUN U
JlaGopatopnas pabora «CtpoeHue OOBSCHSTB €r0 IPEeUMYIIEeCTBa
OpraHOB Pa3MHOYKECHHUS BBICIIIHX 10 CPaBHEHUIO C
pacTeHHID» OTUIOJJOTBOPCHHUEM Y
CITOPOBBIX U TOJIOCEMEHHBIX
VicTopusi CTAHOBICHHS U Hcropusi cTaHOBIEHUS U Pa3BUTHUS PackpriBaTh conepxanue
TeHETHKHU Kak Hayku. Paboter I TEPMUHOB U MOHSITHI:
73 Pa3sBUTHA TCHECTUKH KakK Mengnens, I'. ne ®pusa, T. Moprana. TeHeTHKa, TeH.

Hayku. KoHTponbHas
pabora "Pa3mMHOXeHHE

Ponb oTeuecTBEHHBIX YUEHBIX B
pasButuu renetuku. Pa6oter H.K.
Konsirosa, H.1. Basuiosa, A.H.

JleMOHCTpUpOBaTh 3HAHUS
HUCTOPHUU BOSHUKHOBEHHS
TCHETHKH.




U pa3BUTHE
OpraHu3moB"

Bbenosepckoro, I'./]. Kapneuenko,
10.A. ®umnuenxo, H.B. Tumogeesa-
Pecosckoro.

JeMoHcTpanuu

Ioptpertst: I'. Mennens, I'. [le @pus,
T. Mopran, H. K. Konsuos, H. U.
Bagunos, A. H. benozepckui, I'. /.
Kapnieuenko, 0. A. ®unumnuaenko, H.
B. TumodeeB-PecoBckmii

XapakTepu30BaTh OCHOBHBIE
9TaIbl Pa3BUTUS TCHETHKH KaK
HayKH

OCHOBHBIE TTIOHATHUS U
CHMBOJIBI T€HETUKH.
JlaGopaTtopHnas pabota

OCHOBHBIE T€HETUYECKHUE TTOHATHS 1
CHMBOJIBI. I OMOJIOrHYHEIE
XPOMOCOMBI, aJJIETbHBIE T€HBI,
aJbTepHATUBHBIC TPU3HAKH,
JIOMUHAHTHBIN U PEIIeCCUBHBIN
MIPU3HAK, TOMO3UTOTA, TETEPO3UTOTA,
qycTas JIMHUSL, THOPUIBI, TCHOTHII,
¢deHoTrn. OCHOBHBIC METOTBI

PackpriBaTh conepxanue
TEPMHUHOB U TOHATHIA:
HACJICICTBEHHOCTb,
HaclleIOBaHHe,
W3MEHYHNBOCTh, T€HOTHII,
(heHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJIENbHBIE T€HBI
(ayutenu), anbTEPHATUBHBIC

74 TCHETUKU: THOPHUIOJIOTHYCCKUIA, MIPU3HAKH, TOMO3UTOTa,
«JIlpo3oduna kax o y
LUTOJIOTUIECKU I, MOJIEKYIISIPHO- reTepo3uroTa, JTOMHUHAHTHBII
00BEKT FreHETHICCKHIX TEHETUYECKUI. IIPU3HAK, PELIECCUBHBII
HCCIIeIOBAHHI JeMoHcTpanuu MIPU3HAK, YACTAsI JTHHUA,
Tabauupl: «MeToapl TEHETUKIY, THOPHIBL.
«CXeMBI CKpeIUBaHUsM. [Tonmp30BaThCs TEeHETHIECKOM
JladopaTopHas padora «/[pozodpuina TEPMUHOJIOTHUEN 1
KaK 00BEKT FeHeTHIECKUX CHUMBOJIMKOHN JIJISI 3aIIACH CXEM
HCCIICTOBAHHI CKpEIUBaHHS
3aKOHOMEPHOCTH MoHOTHOpHIHOE CKpEIUBaHNE. PackpriBaTh conepxanue
IlepBoiii 3aK0oH Menzens — 3aKoH TEPMHHOB U TMOHATHIA:
HacCJICJOBaHU
eTMHO00pasus THOPUIOB TIEPBOTO MOHOTHOPHIHOE
IIPHU3HAKOB. nokoJieHus. [IpaBuiio 1OMUHUPOBAaHUS. = CKpEIIMBaHWE, YUCTOTA FaMeET,
MOHOFH6pH TTHOE Bropoii 3akon Mennens — 3akoH JIOMUHHUPOBAHUE, https://resh.edu.ru/su
pacuIenieHus IPU3HAKOB. pacuienjieHle NPU3HaKoB. )
75 CKpCIINBaHHC. HuTtomoruyeckre OCHOBBI OnuceIBaTh OMBITH [ bject/lesson/5386/sta

[IpakTuyeckas pabora
"N3y4yeHue pe3ybpTaToB
MOHOTUOPHUIHOTO
CKpELIUBAHUS Y
Jpo30¢uIh"

MOHOTHOPHUTHOTO CKPCIHBAHUS.
I'umoTe3a YMCTOTHI TaMeT.
JeMoHcTpanuu

Hoptpert: I'. Mennens.

Tab6muitel 1 cxembl: «IlepBbIil 1 BTOpOit
3aKOHBI MeHensay.

Mennens no u3y4eHuro
HacJleIOBaHUsI OJHOW Maphl
IIPU3HAKOB Y TOpOXa
HOCEBHOTO.

[TpuBoauTs GopMyIHMpOBKH
[IEPBOTO U BTOPOTO 3aKOHOB [

rt/301065/




Oo6opynoBaHue: MOJEND IS
JACMOHCTpalu 3aKOHOB CILI/IHOO6pa3I/IH
I‘I/I6pI/IZl0B NEPBOTO NOKOJICHUA U

Mengens (3akoHa
eAnHOoO00pa3ust rHOpUIOB
MIEpBOTO TIOKOJIEHUsI, 3aKOH

[{uToNOrnYecKue pacIIeIicHus IPU3HAKOB; CBETOBOU pacIIeIiCHHs IPU3HAKORB) U
MHKPOCKOII, MUKpPOTIpeniapaT: OOBSICHATB MX
76 OCHOBBI «JIpo3odunay. LUTONIOrHYECKUE OCHOBBI.
MOHOTHOPHIHOTO IpakTnyeckas padora «3yuenne CoCTaBIATh CXEMBI
pe3yIbTaTOB MOHOTHOPHIHOTO MOHOTHOPHUIHOTO
CKpCIIUBaHUA
CKPEIUBAHUSA y APO30(HITB CKpEIIUBAHHA U peIIaTh
TeHEeTHYECKHUE 3a/1a91 Ha
MOHOTHOPHUIHOE
CKpCIUBAHKE
AHanu3upyolee CKpelnBaHue. PackpriBaTh conepxanue
IIpomexyTOUHBIN XapakTep TEPMHHOB U TMOHATHIA:
HacneoBaHuA. Pacmennenne aHATM3UPYIOIIee
MIPU3HAKOB IPU HETIOJTHOM CKpEIIMBaHUE, HETIOJIHOE
AHaﬂH3prIOU-Iee JIOMUHHUPOBaHUH. JIOMUHHUPOBaHHUE,
CKpEIMBaHNeE. JeMoHCcTpanuu KOJOMHHHPOBaHUE.

77 Tabawuie! u cxembl: «AHanusupyroniee | CocTaBIsTh CXEMBI
Henonxoe ckpenuBanuey, «HemomHoe aHAJTM3HUPYIOLIETO
JOMUHHPOBAHUC JOMHHHUPOBAHHUEC) CKpEeIIUBaHusA 1 pemaTh

TeHEeTHYECKHUE 3a/1a91 Ha
aHATM3UPYIOIIee
CKpEIMBAaHNE M HETIOJTHOE
JIOMUHUPOBAHNE
JurubpuHoe JurunbpunHoe ckpemuBanue. TpeTuit PackpriBaTh conepxanue
3aK0H MeHzens — 3aKOH HE3aBUCUMOI0 | TEPMHUHOB U IOHATHUI:
CKpEIBaHUE.
HaCJIeIOBaHHS [TPU3HAKOB. TUTAOPUIHOE CKPENTNBaHNE,
ITpakTuyeckas padora I{uronoruueckme OCHOBBI (heHOTHITMYECKU paTrKall.

78 «I3yueHne pe3yabTaToB TUTAOPUIHOTO CKPETITUBAHMS. OnuceIBaTh OMBITH [
JUTUOPHIHOTO II'lIf)MplpOHecTT:E?uM“ZIHﬂeJIL. HMaiigzgig)nzgg:;: I;I;p htps://resh.edu.ru/su
CKpELIUBAHUS Y Tabnuupl u cxembl: « TpeTHil 3aK0H HOPHU3HAKOB Y ropoxa bject/lesson/4725/sta
PO30(UIEN Memnnens». HOCEBHOTO. rt/107947/

OO0opynoBanue: MOJENb I [MpuBoauTs GopMyIHPOBKY
JIEMOHCTpAIIMK 3aKOHA HE3aBUCHUMOT'O TpeThero 3akoHa I'. Mennens
Ilutonoruueckue HACJICJIOBaHUS [IPU3HAKOB; CBETOBOM (3aKOHa HE3aBUCHMOTO
79 OCHOBBI IUTHOPH/IHOTO MHKPOCKOIT; MUKpOIIpenapaT HaCIJIeIOBaHUS [IPU3HAKOB) U

CKpCIIUBaHUA

«dpo3odmmar.
IpakTnyeckas padora «3yuenne
pe3yIBTaTOB TUTHOPHIHOTO

OOBSICHATH €To
IUTOJIOTUIECKHE OCHOBEI.
[IpuMeHsTh MaTEMaTUYECKU I




CKpEIIMBaHus Y 1po30QuIIbn

Ppacy€r ¢ IOMOIIBIO
(hEeHOTUIIMYECKOTO pajnKaia u
METO0/1a IEPEMHOKEHUS
BEPOSITHOCTEH BapHAHTOB
pacIIeIIeHNs IPU3HAKOB Y
ITOTOMKOB TI0 (D€HOTHITY H
TCHOTHITY.

CocTaBIsITh CXEMBbI
JTUTHOPUIHOTO CKPEIUBAHUS
U pemaTh TeHeTHYECKHE
3aJa4M Ha AUTHOPHUIIHOE
CKpellIrBaHue

CueruieHHOE CuerieHHOE HAClIeI0BaHUE PackpriBaTh comepxanue
npu3HakoB. PaboTsl T. Moprana. TEPMHHOB U TMOHATHIA:
80 HaclieJOBaHUE
CrerieHHOE HacJIeIOBaHUE T€HOB, CIIETUICHHOE HaclleZI0BaHUE,
IIPU3HAKOB HapyILICHUE CUEIUIEHU MEXAY T€HaMH. | HapYILICHMS CLEIUIEHUS I'€HOB,
XpomMocoMHas TeopHst KPOCCHUHI'OBEp, pEKOMOMHALIUS
HACJICICTBEHHOCTH. IF€HOB, TEHETUYECKUE KaPThI,
JdeMoHcTpauuu MOpraHuja.
Hoptpert: T. Mopras. [MpuBoauTs GopmMyMpoBKH
Tabnuup! u cxembr: «CHEIUIEHHOE 3akoHOB MopraHa (3akoHa https://resh.edu.ru/su
HacJleIOBaHHUE IPU3HAKOB Y CIIETUICHHOTO Hacle0BaHUS biect/lesson/4755/sta
Jp0O30(HITBD». TCHOB M 3aKOHA HAPYIICHUSI /118828/
Xp OMOCOMHast TeopHs O0opynoBanue: MOJETH I CHEIUICHHUSA MEXIY TeHaMH) 1 | —
81 JIEMOHCTpAaLNK CLHETUIEHHOTO OOBICHATH UX
HaCJICACTBCHHOCTHU HaCJICI0OBaHMs TPU3HAKOB. LIMTOJIOTHYECKHE OCHOBBI.
[lepeuncisiTb OCHOBHBIE
I0JIO>KEHUSL XPOMOCOMHOM
TEOPUU HACJIEICTBEHHOCTH.
Pemiate renernueckue 3agaqun
Ha CLICTUICHHOE HaCJIeI0BaHUE
I€HOB U HapylIeHHe
CIETUICHHUS MEX Y TeHaMHU
I'eneruka nona. XpoMOCOMHBIH PackpriBaTh conepxanue
MEXaHHU3M OIpeAeIeHHS Moa. TEPMUHOB U MOHSITHIA:
AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI. ayTOCOMBI, TIOJIOBBIE
82 TeHeTHKa Hoa. I'oMorameTHslif U reTeporaMeTHBIN XPOMOCOMBI, FOMOT'aMETHBIH

mon. ['eHeTmyeckas cTpykrypa
MOJIOBEIX XpoMocoM. HacrenoBanme
MIPU3HAKOB, CHEIUICHHBIX C IIOJIOM.
JdemoHcTpanuun

T10J1, TETEPOTaMETHBIN TOJI.
OOBICHIATh XPOMOCOMHBIH
MEXaHU3M OIpeeNICHHs MojIa
Y OpPTaHU3MOB.




Tabuuup! u cxemsl: «['eHeTHKa 1oJ1ay,
«Kapuotun yenosekay», «Kapuorun
npo3o¢us, «KapuoTurn nTumsn

[IpuBoaUTE IpUMEPHI
HacJeI0BaHUs PU3HAKOB,
CLEIUIEHHBIX C TIOJIOM.
CoCTaBJISTh CXEMBI
CKPEIIUBAHHA U PEeIIaTh
TeHEeTHYECKHUE 3a/1a91 Ha
HacJleIOBaHHUE IIPU3HAKOB,
CIETUICHHBIX C TTOJIOM.
IIpuBoaUTH IpUMEPHI
TeHEeTHYECKUX 3a00JIeBaHNH
Je(PEKTOB Y OPraHU3MOB,
CBSI3aHHBIX C ITOJIOBBIMH
XpOMOCOMaMu

I'eHoTHN Kak 11ej0CcTHAS

I'eHOTHII KaK IIETOCTHAS CHCTEMA.

PackpriBaTh conepxanue

83 [IneitoTpornus — MHOKECTBEHHOE TEPMHHOB U TMOHATHA:
cnereMa neicTBue reHa. MHOKeCTBEHHBII MHOKECTBEHHOE JICHCTBHE
annenusM. Bzaumogelictaue reHa (muelorpomnus),
HeaJJIeIbHBIX T€HOB. KOMILIEMEHTapHOCTb,
KomreMeHTapHOCTD. DnHCTAa3. SMHCTA3, MOJIUMEPHSL.
[Momumepust. Omnpenenste GopMbI
. I'eneTnyecknii KOHTPOJIb Pa3BUTHUS B3aMMOJIEHCTBUS AJIJIENBHBIX
I'enetnyeckui pacTeHuM, )XKUBOTHBIX M YENOBEKA, a U HeaJUIENbHBIX TEHOB.
KOHTPOJIb PAa3BUTHUS TaKkke (PU3HOJIOTHIECKHX MPOIECCOB, [TpuBOIUTE IPUMEPHI
o MTOBEJICHUS M KOTHUTUBHBIX (DYHKITHIA. IJIEOTPONHOTO NEHCTBUS
PacTCHHUH, JKUBOTHBIX 1 I'eHeTHYeCKHE MEXaHU3MBbI TCHOB.
84 yenoBeka. KoHTponbHas CUMOMOTeHe3a, MEXaHU3MBbI Pemars reHeTHYECKHE 3312491
pabora B3aMMOJICHCTBHS «XO3SIMH — apa3uT» Ha B3aHMOJEHCTBHE
" U «XO3SIMH — MUKPOOHOMY. HeaJIeTbHBIX TEHOB
3aKOHOMEPHOCTH I'eHeTHYECKUE ACTICKTHI KOHTPOJIS U
HacjiaeqcTBeHHOCTH" M3MEHEHHNS HACJIEACTBEHHON
nH(opMannK B HOKOJIEHUIX KIETOK U
OpPraHU3MOB.
JdeMoHcTpauuu
Tabauirbl B cxeMbl: « MHOKECTBECHHBIH
amenu3mMy; «B3anmoaelicTBre reHOBY
B3anMoeiicTBrIE TEHOTHIIA U CPEIIBI PackpbIBaTh conepxaHue
N3mMeHuYnBOCTH ipu GOPMUPOBAHUYU (PCHOTHIIA. TEPMUHOB U TIOHSATHHA:
85 NpU3HAKOB. Brst N3MEeHYNBOCTh MPU3HAKOB. HU3MEHYUBOCTb,
KauecTBeHHBIC U KOJIHMYECTBECHHBIC HEHACJIeJICTBCHHAS
N3MCHYHUBOCTH NPU3HAKK. BUJIBI M3MEHUHUBOCTH: HM3MEHYUBOCTB,

HCHACJICACTBCHHAA M HACJICACTBCHHAA.

HAaCJICaACTBCHHAs




JeMoHcTpanuu

Tabnuilel 1 cxeMbl: «Busl
HU3MCHYHUBOCTHY.

O0opynoBaHue: X1BbIC U TepOapHbIe
9K3EMIUIIPHI KOMHATHBIX PACTECHHI;
pucyHKH ((oTorpadun) KUBOTHBIX C
Pa3NIUYHBIMHA BUAAMHU H3MEHIUBOCTH

HU3MEHUYUBOCTb.
CpaBHUBATh
HEHACJIEICTBEHHYIO
HU3MEHYUBOCTD C
HaCJIEICTBEHHOM.
IIpuBoaUTH IpUMEPHI
KAaueCTBEHHBIX U
KOJIMYECTBEHHBIX IPU3HAKOB
OPraHUu3MOB, POSIBICHUN Y
OpraHu3MOoB
HEHACJIeICTBEHHOU U
HacJIeCTBEHHOU
HM3MEHYUBOCTH

Monudukarmontas MomndukanrnoHHas H3MEHIUBOCTb. PackpsIBaTh conmepxanne
86 M3MEHUMBOCTD Pons cpennl B q)opllmpOBaHI/m TEPMHHOB U TMOHATHA:
MOJU(PUKAIIMOHHON N3MEHYHBOCTH. MOIU(PUKAIIMOHHAS, TITUH
Hopwma peakimu npusHaka. (deHOTHITIYECKAS,
. BapuanuoHHBIH psiJT ¥ BapHallUOHHAS M3MEHYMBOCTh, BAPUAHTA,
BapuarnonHbIi psa u kpusas (B. oranncen). ColictBa BapUALMOHHEIN A,
BapuallMOHHAsl KpUBasl. MOJTU(PUKAIIMOHHON U3MEHYHBOCTH. BapHaIlMOHHAs KPUBasi, HOpMa
JlaGopatophas paboTa JeMoHcTpanuu peaxImu nNpru3HaKa,
TaOuumb! U CXeMBI: MOJU(UKAIIHH. https://resh.edu.ru/su
«HccnenoBanue «MoauduKkarmoHHass U3MEHUYNBOCTBY. | XapaKTepHU30BaTh CBOHCTBA biect/lesson/5387/sta
3aKOHOMEPHOCTEH O0opynoBanue: )KUBblE U repOapHble | MOAU(DUKAMOHHON
87 o 9K3EMIUIIPHI KOMHATHBIX PACTECHHI; n3MeHaInBocTU. [loka3piBaTh 1t/17435/
MO DHKAITHOHHOM pucyHKH ((oTorpadun) KUBOTHBIX C POJb yCIIOBHI BHETITHEH
HN3MCHYHUBOCTH. MpUMEpaMu MOIU(DUKAIUOHHOM Cpebl B pa3BUTHU
TocTpoeHue HU3MCHYMBOCTH. MOIUGBUKAITHOHHON
JlaGopaTtopHas pa6oTa HU3MEHUYUBOCTH y OPTaHU3MOB.
BapuallMoOHHOIO psAlia U «Mccnenosanme 3aKOHOMEPHOCTE CTpOMThL BAPHALMOHHBIE PSIbI
BapUAIMOHHOW KPHUBOWY MOJTU(PUKAIIMOHHON U3MEHYHBOCTH. U TpaduK KPUBOI HOPMBI
[MocTpoeHre BapUAIIMOHHOTO Psifia U PEaKIMy IPU3HAKOB Y
BapHUALIMOHHOW KPUBOW pa3IMYHBIX OPTAHU3MOB
I'eHOTHITMYECKAST H3MCHYUBOCTb. PackpbIBaTh conepxanue
CBolicTBa FeHOTUITUYECKON TEPMUHOB U MOHSITHIA:
Tenomnmueckas M3MEHYUBOCTH. BuJipl KOE/IﬁI/IHaTI/IBHaSI thps://resh.edu.ru/su
38 A3MCHYUBOCTD. TeHOTHIINYECKOH M3MEHUHUBOCTH: U3MEHYHMBOCTD, MyTallHOHHASL bject/lesson/5387/sta
KoMmOuHaTHBHAS KOMOWHATHBHAS, MyTallHOHHAS. W3MEHYUBOCTh, KoMOuHanuu,  1t/17435/
H3MEHYMBOCTD KomOnHaTHBHAS N3MEHIUBOCTE. MYyTaIiH.

Meii03 1 1MOJI0BOM MPOIECC — OCHOBA
KOMOMHATHBHOM M3MEHYNBOCTH. Posb

XapakTepu3oBaTh CBOWCTBA
TEHOTHUITUYECKOMN




KOMOMHATUBHON U3MEHUYHBOCTH B
CO3/IaHUH FEHETUYECKOIO
pa3HooOpasusl B mpejesiax 0JTHOro
BHJIA.

JdemoncTpanuun

Tabauus! ¥ cxembl: «KoMOMHAaTHBHAS
H3MEHUHMBOCTEY, « Meho3»,
«O1m10T0TBOPEHHUEY

HM3MEHYHUBOCTH.
OnuceIBaTH MEHO3 U MOJOBOK
MIPOLIECC KaK OCHOBY
MIPOSIBJICHUS Y OPTaHU3MOB
KOMOHMHATHBHOM
HM3MEHYHMBOCTH.

[Toxa3piBaTh Ha KOHKPETHBIX
IIpUMepax poib
KOMOMHATHBHOM
HM3MEHYHBOCTH B CO3IaHUN
TCHETHUYECKOTO Pa3Hoo0Opa3us
OpraHU3MOB B Mpejesiax
OJIHOT'O BUJA.

CpaBHHMBATh TEHOTUITHYCCKYTO
HM3MEHYHUBOCTD C
MOIU(DUKAITMOHHON

&9

MyTauronHas
U3MEHYHBOCTb.
[IpakTuyeckas pabora
«MyTanuu y
npo30¢uisl (Ha
TOTOBBIX
MHUKpOIIpenaparax )

90

3aKOHOMEPHOCTH
MYyTallUOHHOI'O
npoiiecca. DNMUTeHETHKA
U 3IIMTC€HOMMKa.
KontponbHas padota
"3aKOHOMEPHOCTH
U3MEHYUBOCTH"

MyTanuoHHast U3MEHUYHUBOCTb. Bubl
MyTaluil: FeHHbIe, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHbIE U
HMHAYLUPOBAaHHBIE MyTallUU. SInepHble
U OUTOIIA3MATHYECKUE MYy TALHH.
ComMaTH4ecKue 1 IMOJIOBBIE My TAIUH.
[IpyurHbBI BOSHUKHOBEHMS My TallUi.
MyTareHsl ¥ X BIUSHHUE HA
OpTraHnu3MBL. 3aKOHOMEPHOCTH
MYTaIMOHHOTO TIporecca. 3aKOH
TOMOJIOTHUYCCKUX PAIOB B
HacneacTBeHHOM n3mMenunBocty (H.1.
BasuioB). BHesnepHast "3MEHYHBOCTD
1 HACJIEICTBEHHOCTb.

OINureHeTHKa U 3MUT€HOMUKA, POIb
SIHUI€HETHYECKUX (PAKTOPOB B
HacJIEeJOBaHUU W U3MEHYNBOCTH
(hEeHOTUIIMIECKNX PU3HAKOB Y
OpPraHU3MOB.

JdeMoHcTpauuu

Ioptperst: I'. Jle ®pus, B. Moranuces,
H. 1. BaBuios.

Tabuuupt u cxemsl: «I'eHeTHUeCKHE
3a0oJIeBaHuUs YeIoBeKa», « Busl
MYTalUl.

PackpriBaTh conepskanue
TEPMHUHOB U MTOHSATHH:
MYTaluH, XpOMOCOMHEIE
nepecTpoiiku (adbepparmn),
MOJMIUIONNS, AaHSYIUIOUANS,
MYTaHT, MyTareHsbl.
IIpuBOaUTH IpUMEPHI
MyTalui, BCTPEYAIOLIUXCS Y
Pa3HBIX OPTaHU3MOB.
Krnaccudunuposats MmyTanuu
10 Pa3HBIM OCHOBaHHSIM.
PaznnyaTh Ha M300paKEeHUIX
(cxemax, TabIHIIAaX ) TCHHBIC
MYTalluHi, XpOMOCOMHEIE
MEePecTPOUKH Pa3HbIX BUAOB!
JIeNIeIIN Y, Ty TTIHKAIIH,
TPaHCIIOKAINH, HHBEPCHH;
TCHOMHBIE MyTallnH.
CpaBHHUBATh MEXIY COO0H
MYTalliH Pa3HbIX BHIOB.
Xapakrepu3oBaTb CBOHCTBA
MYTallMOHHON M3MEHYHBOCTH.
Ha3zbiBaTh mpu4nHBI MyTaIMH,
BBISBIISITH HCTOYHUKH
(haKTOpOB-MyTarcHOB B

https://resh.edu.ru/su
bject/lesson/5387/sta
rt/17435/




OOopynoBaHue: X1BbIC U TepOapHbIc
9K3EMILIIPBI KOMHATHBIX PAaCTECHHH;
pucyHku (ororpadun) KUBOTHBIX C
Pa3IMuHBIMH BUIAMH U3MEHUYHBOCTH.

OKpY>Karolieil cpeze
(KOCBEHHO).

[IpuBoaUTH POPMYIHUPOBKY
3aKOHA TOMOJIOTHYECKHX
PSAI0OB ¥ HACJIEICTBEHHOM
n3MeHunBocTy H. 1.
BasunoBa 1 060CHOBEIBATH
€ro 3HauCHHE IS TIPAKTHUKU
CEIIBLCKOT0 XO35HMCTBA
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I'eneTnka yemoBeKa.
[IpakTuueckas pabota
«CocraBlicHHE U aHAITN3
POIOCIOBHOM»

92

MeTtoasl MEMUITMHCKOM
T€HETUKU

93

3HauyeHuEe MEIUIIMHCKON
T€HETHUKHU B
MpEeAOTBPAIEHUN U
JICUCHUN T'€HETHYECKUX
3a001€BaHNH YEIOBEKA

Kapuorun yenoseka. MexxgyHaponHas
MporpaMma HCClieIOBaHUS TeHOMa
yesioBeka. MeToabl u3ydeHust
TE€HETHKH YeJIOBEKA: reHealloTHUeCKul,
OJIM3HEIIOBBIN, IMTOTE€HETHYECKIUT,
MOy ISIIUOHHO-CTaTUCTUUECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA.
CoBpeMeHHOe oTnpeiesieHre TeHOTHIA:
[IOJIHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUITUPOBAHUE, B TOM YUCTIE C
nomotnsio [11[P-ananu3a.
Hacnencreennsie 3a00J1eBaHUS
yesioBeKa. ['eHHble U XpOMOCOMHBIE
0ose3HU YenaoBeka. bosnesnu ¢
HacJeICTBEHHOU
[IPEAPACIOIOKEHHOCTHIO. 3HAUECHUE
MEIUIMHCKON TeHETHKHU B
MpEeAOTBpAIICHUN U JICHCHUN
FEHETUYECKHUX 3a00JICBaHNUN YEIOBEKA.
Meauko-reHeTH4ecKoe
KOHCyNbTUpoBaHue. CTBOJIOBBIE
KJIeTKHU. [ToHsATHE «TeHEeTUYEeCKOTo
rpy3a». DTHYECKHE aCIeKThI
HCCIIeIOBaHUI B 00J1acTH
PEOaKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

I'enernyeckue GaKkTOPHI MOBHIICHHO
YyBCTBUTEILHOCTH YEJIOBEKA K
¢u3nIecKOMY U XUMHIECKOMY
3arpsI3HEHUI0 OKPYXKAIOMIEH cpeabl.
I'eneTnyeckast mpeapacnoNoKEeHHOCTh
YeJI0BEKa K MaTOJIOTHUSIM.

PackpriBaTh conepxanue
TEPMHUHOB U TOHATHIA:
CEeKBEHUPOBAHKE, KapTa
XPOMOCOMBI, TPOOaHI,
HaCJIEICTBEHHBIE OOJIE3HA
(MOHOTCHHBIE, TIOJINTEHHBIE,
TCHHBIC, XPOMOCOMHEIE),
MEIMKO-TeHETUIECKOE
KOHCYJIbTUPOBAHHUE,
JIOPOJIOBAsT MATHOCTHKA,
aMHHOIICHTE3.

[TepeuncnsaTh 0cOOEHHOCTH
W3yYeHUs TCHETUKHU YeIOBeKa
1 METOJBI MEAUIIMHCKON
TCHETHKH.

XapakTepu3oBaTh METOIbI
W3yYeHHS TCHETUKHU YeIOBEKa
(TeHeaIOr MYCSCKUiA,
OJIN3HEIIOBBIH,
UTOTCHETHYCCKUH,
MOJIEKYISIPHO-T€HETUYECKUH,
NOonyJIAIIMOHHO-
CTaTUCTUYECKUN).
OnuceIBaTh LENH, 3a1a94 U
OCTIDKEHUS MEXKTyHAPOIHOH
nporpamMmmsl «['eHoM
YeIOBEKay.

PaznnyaTh Ha N300paKEHUSIX
(cxeMax, TabUIIaX) KapTh
XpOMOCOM (TCHETUYECKUE,
(u3ndeckue, CHKBEHCOBEIE).
OnuceIBaTh METOBI

https://resh.edu.ru/su
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JeMoHcTpanuu

Tabuunbt u cxemsl: «Kapuorun
YeJoBeKa», «MeToIbl U3y4eHUs
TeHETHKH 4YesloBeKay, «I eHeTnyeckne
3a00JICBaHUS YEIOBEKAY.
[pakTuyeckas padora
«CocTaBneHre U aHAIN3
POJOCTIOBHOI

COBPEMCHHOTO OTPE/ICICHUS
TCHOTHIIA OpraHu3Ma:
[IOJIHOT€HOMHOE
CEKBEHUPOBAHUE,
TeHOTUITUPOBAHUE, B TOM
qgucite ¢ momorsio ITLP-
aHaIM3a.

XapakTepu3oBaTh
HacJIeACTBEHHBIE 3a00JI€BaHUs
YeJIOBEKA 1 3a00JIEBAHMS C
HACJIEICTBEHHOM
MPEPACIIOI0KECHHOCTBIO.
CpaBHHMBATh T'€HHBIC,
XPOMOCOMHBIC 0O0JIC3HU
yeJa0BeKa U 0OJIE3HH C
HacJeICTBEHHOM
TIPEPacIOI0KEHHOCTHIO.
VcranaBnuBaTh B3aMOCBSI3h
MEXITy HacJIeJICTBEHHBIMHU
3a00JIEBAHUSIMH Y€EJIOBEKA U
HX T€HETHYSCKOH OCHOBOIA.
OO0O0CHOBBLIBATL 3HAYECHHE

M€ IUKO-T€HETUYECKOTrO
KOHCYJIbTUPOBAHHUS B
MPEOTBPALICHUU U JICUCHUH
HACJIECTBEHHBIX
3a00JICBaHMI YeI0BEKA
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OCHOBHBIE TOHATUSA
CEJIEKIINH.
JlaboparopHas paboTa
«3y4yenue copros
KYJIbTYPHBIX PaCTCHUU
Y TIOPOJI AOMAIIHUX
KUBOTHBIX»

JloMecTHKAIUS U CEACKIIMS.
3apoxkIeHue CeNeKIUU U
nomecTtukanun. Yuenue H.M.
BaBwuiiosa o LleHTpaxporcxoxIeHIs
Y MHOT000pa3us KyJIbTYPHBIX
pacteHuid. Ponb cenexiuu B co3nanumu
COPTOB PACTEHUH M MOPOJT )KUBOTHBIX.
Copr, mopoaa, mTaMM. 3aKOH
TOMOJIOTHYECKHX PSIOB B
HacJIeICTBEHHOU m3MeHunBoct H.1.
BaswmitoBa, ero 3HaucHHE 11
CEJIeKIIMOHHON paboThlI.
JeMoHcTpanuu

IMoprpetsl: H. U. Baunos, 1. B.

PackpriBaTh conepxanue
OCHOBHBIX MTOHSTHIA:
CeJIeKIHS, IOMECTUKAIIHS,
MIPUMHUTHUBHASI CENEKLUS,
KOMOWHATHBHAS CEJICKITUS,
COpT, IOPOJa, IITaMM.
IlepeuncnsaTe OCHOBHBIE
STaIbl Pa3BUTHS CEIEKIINU KaK
mporiecca 1 HayKH.
XapakTepu3oBaTh
conepxkanue yuenus H. 1.
Basunoga o Llentpax
MIPOUCXOXKICHUS U
MHOT000pa3usi KyJIbTYypPHBIX
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Mnuuypun, I'. JI. Kapneuenko, IT. II.
Jlyxpsinenko, b. JI. Acraypos.
TaGuunbt u cxemsl: «L{eHTpEI
MIPOMUCXOKAECHHUS U MHOT0O0pa3us
KyJIBTyPHBIX PACTEHHN», «3aKOH
TOMOJIOTHYECKHX PSIOB B
HAcJIECTBCHHOW N3MEHUYNBOCTH.
JladopaTopHasi padora «/3yueHue
COPTOB KYJITYPHBIX PACTEHHH U MOPOJ
JIOMAIIHAX KUBOTHBIX)»

pacTeHuil.

Ioxa3siBaTh LleHTpEI
MIPOUCXOXKICHUS U
MHOT000pa3usi KyJIbTypPHBIX
pacrenuii u LleHTpBI
JIOMECTHUKALIMK JOMAIIHUX
JKUBOTHBIX Ha KapTe MHpa,
CBSI3BIBATh UX
MECTOIOJIOXKEHUE C OYaraMu
BO3HUKHOBEHHUS JPEBHEUIINX
IUBUJIN3AIUMN.

CpaBHUBATH COPT, MOPOY,
ITaMM C BUJIAMU-POIUYAMHU.
O0OCHOBBIBATh 3HAUCHUE
3aKOHA TOMOJIOTHYECKUX
PSIOB B HACIEACTBEHHOMN
m3menuuBoctu H. 1.
BasuioBa 11 ceJIeKIIMOHHON
paboTHL.

OnuceIBaTh MEPCIEKTHBEI
JIOMECTHUKALIMU U CO3JaHUE
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHHit, mopoa JOMAaITHUX
JKUBOTHBIX U ITAMMOB
MHKPOOPIaHU3MOB
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Metobl CENEKIIMOHHON
pabotsl. JlabopaTtopHas
pabota «M3yuenune
METOJIOB CENCKIHH
pacTeHuin»

96

JlocTuxkeHus CeNeKIuu
pacTeHUM U )KUBOTHBIX.
[IpakTuyeckas pabora

«ITpuBHBKa pacTeHu»

97

Pe3epBHbIit ypoOK.
Hrorosast KOHTpOJIbHAA

MeTobl CeNeKITMOHHON paboTHI.
HckyccTBeHHBIH 0TOOP: MAacCOBBII U
WHIUBUAYaTbHBIN. DTanbl
KOMOMHAIIMOHHOM CEIEKIIMH.
HUcnpiTanue npou3BoguTenei no
moToMcTBy. OTOOp IO TEHOTHUILY C
MTOMOIIBIO OIICHKU (PEHOTHIIA
MTOTOMCTBA ¥ OTOOP IO TEHOTHITY C
nomorpio aHanu3a JTHK.
HcKyccTBEHHBIM MyTareHe3 Kak METO,
CEJICKITMOHHOM padOTHI.
PanuanioHHBIH 1 XUMHUYECKUI
MyTareHe3 Kak HICTOYHHUK MYTaIlli y
KYJBTYPHBIX (hOPM OpPraHH3MOB.
Hcnonb3oBaHre reHOMHOTO

PackpriBaTh conepxanue
TEPMUHOB U TIOHSATHHA:
HCKYCCTBEHHBIH 0TOOpD,
MIPOM3BOINTENH, SKCTEPhED,
OJIM3KOPOICTBEHHOE
CKpCIUBAHKE, HITH
WHOPUAMHT, HEPOJCTBEHHOE
CKpeIUBaHHE, FITH
ayTOpUAMHT, YUCTas JIMHHS,
reTepo3uc (THOpuIHAS CUIIA),
TeHOMHOE peIaKTHPOBaHHE,
HCKYCCTBEHHBII MyTareHes,
(aKTOpHI-MyTareHsl,
TIOJIMITJIONAbI, OTI[aJIéHHaH
rUOpUIM3aIIHs,

https://resh.edu.ru/su
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paborta
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CoxpaHeHnue, U3yueHue
Y UCIOJIb30BaHUE
TEHETUUYECKUX PECYPCOB

pEOaKTUPOBAHUS U METOI0B
pexombunanTHbX JTHK ms
MOJIy4€HHUSI UCXOAHOI'0 MaTepuaa Jjist
CEJIEKLIHH.

[MomyyeHne NOIUITIIONIOB.
BryTpuBmnnoBast ruOpuau3ariis.
bim3kopoicTBeHHOE CKpEIBaHHE,
i uHOpuHT. HeponcTeeHHoe
CKpeIIUBaHNe, WIIN ayTOPHIMHT.
I'erepo3uc u ero npuUyYMHLL.
Hcnonb3oBanue rerepo3uca B

cenexiyu. OTnanéHHas rudpuan3aIys.

IpeonosieHue decruioaus
MEXXBH/IOBBIX THOPUAOB. JlocTIKEHUS
CEJIEKIIMU PACTEHUH U )KUBOTHBIX.
«3enéHasi pEeBOJIOIHS.

CoxpaHeHHUE U N3yUCHHE
TCHETHYECKUX PECYPCOB KYJIBTYpPHBIX
pacTeHUM U UX TUKUX POAWYEH IS
CO3/1aHus HOBBIX COPTOB U THOPHIIOB
CeNbCKOXO03SHCTBEHHBIX KYJIBTYP.
W3yuenue, coxpaHeHue U yrnpaBieHHEe
TeHEeTHYECKUMHU PECYPCaMHU
CeNIbCKOXO03SIICTBEHHBIX U
TIPOMBICJIOBBIX KHBOTHBIX B IENSAX
YIAYUIICHUS CYIIECTBYIOMINX U
CO37IaH¥sI HOBBIX TIOPOJI, TMHUMA U
KpPOCCOB, B TOM YHCIIC C TPUMCHCHHEM
COBPEMEHHBIX METOJIOB HAYYHBIX
HCCIIeI0BaHUM, MepeioBbIX UAeH u
MEePCIEKTUBHBIX TEXHOJOTUH.
JeMoHCcTpanuu

Iloptpetsl: H. U. Basuinos, 1. B.
Mnuuypun, I'. JI. Kapneuenko, H.
Bopnoyr, [I. K. benses.

Tabnuilel ¥ cXeMbl: «MeTo b
cenekuuny, «OtnanéHHas
rubdpuu3anms», « MyTareHes».
JlaGopaTtopHas padora «3yueHue
METOJIOB CENIEKITIH PACTCHHI»
IMpakTnyeckas padora «[IpuBuBKa

CEKBEHHpPOBAHHUE.
Xapakrepu3oBaTb OCHOBHBIE
METO/IbI CENIEKIIUU PACTEHUN U
YKUBOTHBIX: UCKYCCTBEHHBIN
0TOOp ¥ THOPHUIAU3AIIHIO.
CpaBHHBATh MacCOBBII
HCKYCCTBEHHEII 0TOOp C
WHIABUIYATbHBIM,
MTOKA3bIBaTh UX 3HAYCHHE IJIS
CeJIEKIINHU KYIbTYPHBIX
pacTeHUi U TOMalTHUX
JKUBOTHBIX.

IIpuBOIUTE KOHKPETHBIE
IIPUMEPBI OTAANEHHOU
rHOpUIN3AIIMY B CENICKIINH.
OnuceiBath onbIT . 1.
Kapneuenko 1o mpeo1oaeHnIo
0ecIuIoInsT MEKBUIOBBIX
THOPHIOB.

PazmiuaTh Ha M300paKeHUIX
(cxemax, Tabnumax) y
OTHETBHBIX MpeACTaBUTENCH
KOHKPETHOI'O COPTa U MOPOJIBI
XO039MCTBEHHO LICHHBIE
MIPU3HAKH, HEOOXOMMBbIE
YeNI0BEKY.

XapakTepu30oBaTh poib
ceNleKIu B o0ecrieueHnn
MIPOIOBOJILCTBEHHOM
0€3011aCHOCTH YeJIOBEUECTBa.
[IpuBOIUTE KOHKPETHBIE
MIPUMEPBI TOCTHXKEHU N
CEeJICKIIUHU KYJIbTYPHBIX
pacTeHui U JOMAIIHUX
JKUBOTHBIX B Poccun

https://resh.edu.ru/su
bject/lesson/3861/sta
rt/295751/




pacTeHuil».

Ixckypeust K OCHOBHBIE METOJbI U
JOCTHIKEHUS CeJIeKIUU PACTeHUN U
KHMBOTHBIX (Ha CEIEKIHOHHYIO
CTaHIIWIO, ITIEMEHHYIO (hepMmy,
COPTOHCIBITATEIBHBIA YIaCTOK, B
TETUTMYHOE X03HCTBO, B 1a00PATOPHIO
arpoyHHBEPCUTETA WM HAYIHOTO
LIEHTPA)»

buorexHonorusa xak
HayKa U OTpaciib

OOBEKTHI, HCIIONB3yEeMEbIC B
OMOTEXHOJIOTUH, — KIIETOUHBIE U
TKaHEBbIE KyJIbTYypHI,
MHUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpagunnoHHas
OMOTEXHOJIOTHS: XJIe00oIeYeHHneE,
MOJTy4eHHE KHUCIOMOJIOYHBIX
MPOJYKTOB, BHHOJIEIIHE.
MHUKpOOHOIOTHYECKU T CHHTES.
OOBEKTBI MUKPOOHOJIOTHYECKHUX
texHonoruit. [IpousBoacteo 6enka,
aMHHOKHCJIOT ¥ BUTAMUHOB.
JdemoncTpanuun

PackpriBaTh conepxanue
TEPMHUHOB U TOHATHIA:
OHMOTEXHOJIOTHS,
TpanuIOHHAS
OHMOTEXHOJIOTHS,
MHKPOOHOIOTHIECKHAN CHHTES,
MHUKPOOHOJIOTHYECKAsT
TEXHOJIOTHSI.

[epeuncisiTh HapaBICHUSL
OMOTEXHOJIOTUY; LIETH U
3aJ1a4u, CTOSIIUE Mepe]]
OMOTEXHOJIOTHEH.
XapakTepHu3oBaTh 00BEKTHI,

IIPOU3BO/CTBA.
99 Ta6nuiiel 1 cxeMbl: «lcnonb3oBaHue HCTIONB3YyeMbIE B
Tpakruyeckas paGOTa MHKPOOPTaHU3MOB B IMTPOMBIIIIJICHHOM OHMOTEXHOJIOTUH, — KIIETOYHBIC
«3yuenue 00BEKTOB TIPOU3BOJICTBEY. 1 TKaHEBbIE KYJIbTYpPHI,
GHOTEXHOIOI I JladopaTopHas padora «/3yueHue MHKPOOPTaHU3MBIL.
00BEKTOB OMOTEXHOIOTHI. OnuceIBaTH OCHOBHEIE
IIpakTnueckas padora «llonyuyenue METO/Ibl TPAAULIMOHHOMN
MOJIOYHOKHUCITBIX TIPOTYKTOBY. OMOTEXHOJIOTHH U
Ikckypeust «broTexHoNMOTHS — IOCTUXKEHUS
Ba)KHEHIIast IPOU3BOIUTENbHAS CHIa MUKpPOOHOJIOTUYECKOI
COBPEMEHHOCTH (Ha TEXHOJIOTHH.
OMOTEXHOJIOTHIECKOE MMPON3BOACTBO)» =~ OOOCHOBHIBATH 3HAUCHHE
OMOTEXHOJIOTHUH IS
CEIIbCKOX035IHCTBEHHOTO
TIPOU3BOJICTBA
0 Co31aHue TeXHOJIOTHH 1 PackpriBaTh conepxanue
CHOBHBIC HAIPABIICHH WHCTPYMEHTOB IIEJICHAPABICHHOTO TEPMUHOB U TTOHSITHIA:
100 CHHTCTHYCCKOM M3MEHEHUS ¥ KOHCTPYHPOBAHHUS KIIETOUHAS MHKEHEPUS,
GUOJIOI MK TEHOMOB C IIEJIBI0 MTOyYeHHS KJIETOYHAsI TEXHOJIOTHS,

OpraHM3MOB U KX KOMIIOHCHTOB,

METOJ] KyIbTYPHI KJIETOK 1




coJleprKaluX He BCTPEYArOIIUecs B
MPUPOJIC OMOCUHTETUYCCKUE Ty TH.
Knerounas unxenepus. Metobt
KYJIBTYPBI KJICTOK M TKAaHEH pacTeHHMA
1 )KUBOTHBIX. KprobaHkwy.
CoMarudeckasi THOpUIU3anys U
COMaTHUYECKUN IMOpPHOTEHES.
Hcnons30BaHne rarionioB B
ceJeKUuH pacTeHuil. [lonyuenue
MOHOKJIOHAIbHBIX AHMUMEIL.
HUcnonvzosanue MOHOKIOHANbHBIX U
NOAUKTIOHAIbHBIX AHMUMET 8
Mmeouyune. VICKyCCTBEHHOE
OIUIOJIOTBOPEHHE. PeKOHCTpYKIIHS
SIMIIEKIICTOK ¥ KIIOHUPOBAHHE
KUBOTHBIX. METO/T TpaHCIUIAHTAIIA
simep KIETOK. 1exHonocuu
0300p08NIeHUsA, KYTbMUBUPOBAHUSL U
MUKDOKTIOHATIbHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.
JdeMoHcTpauuun

Tabnuie! 1 cxeMbl: «KiaeTounas
HUHKCHEPUS

TKaHeH, TOTUIIOTEHTHOCTb,
[UTIOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH,
MUKPOKJIOHATbHOE
pa3MHOXKEHHE PACTEHUH,
coMaTHIecKasi THOpUAn3anus,
TaIIOnuAbl, THOPHUIOMEI,
MOHOKJIOHAJIFHBIC H
MTOJTMKJIOHATIFHBIC aHTUTETIA,
METOJ] TPAHCIUIAHTALINH SIIIEp,
KJIOHUPOBaHHUE.
Xapakrepu3oBaTb OCHOBHBIE
HaMpaBJICHUs] CHHTETUYECKOM
ouonoruu. ONKCHIBATh HA
KOHKPETHBIX MPUMEpPAx
METO/IbI KJIIETOUHOI
HH)KEHEPHH.

[IpuBonuTE NpUMEpPHI
HCTIOB30BaHUS
MOHOKJIOHAJIBHBIX U
MTOJTMKJIOHATIFHBIX AHTHUTEIN B
MCEOUIIUHE.

OueHuBaTh 3HaYCHHE
CHUHTETHUYECKOU OMOIOTHH JIIs
CEeJIbCKOTO XO35UCTBA U
MEUIHBI
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XpOMOCOMHAsI U TEHHAs
WHXEHEpUs

XpoMocoMHas U TeHHasi HHX)KEHEPHUS.
HckyccTBeHHBIN CHHTE3 TeHA U
KOHCTPYUPOBaHHE PEKOMOMHAHTHBIX
JHK. Coz0anue mpanceennvlx
opeanu3mos. JIoCTIKeHus U
MEePCIEKTUBBI XPOMOCOMHOM U TEHHOM
HH)KEHEpHHU. DKOJIOTHIECKHIE U
STHYECKHE IPOOIEeMBI TeHHOH
WH)KEHEPHH.

JdemoHcTpanun

Tabauipe! ¥ cxeMbl: «['eHHast
HHXEHEPHUSD»

PackpriBaTh conepskanue
TEPMHUHOB U ITOHATHIA: TeHHAs
WHXKEHEPHsl, PECTPUKIIMOHHBIE
9HJIOHYKJIEa3bl
(pecTpuKTasbl), JTUMKHAE
KOHIIBI, IJIa3MUJIBI,
PECTPUKLYSA, IUTHPOBaHHE,
TpaHchopMaIys, CKpUHUHT,
TpaHCTeHHBIE (TeHETHIECKH
MOIU(HUIMPOBAHHBIE)
OpraHU3MBI.

OnuceIBaTE METOIBI
PEnpoayKTUBHOTO U
TEpareBTHYECKOTO
KJIOHMPOBAHMS, KJIETOYHbIC




TEXHOJIOTUH U CIIOCOOBI
TeHETHYECKON MHKEHEPHH.
XapakTepu3oBarh
JIOCTHXKEHUsI TeHHOM
nmxeHeprun. OIICHUBATD
9KOJIOTHYECKUE U AITHIECKHE
poOIeMBI KIIOHUPOBAHUS U
CO3/1aHuUs TPAHCTCHHBIX
OpPTaHNU3MOB, MIEPCIICKTHBHI
Pa3BUTHSA XPOMOCOMHOM U
TeHHOH MH)XCHEPHHU

102 Memununckue

OUOTEXHOIOTMU

MenuniHcKre OMOTEXHOIOTHH.
Tlocmeenomnas yugposas meduyuna.
TII]P-0ouacnocmuka. Memabonommwiii
AHANU3, 2EHOYEHMPUYECKULL AHANU3
npomeoma yenoeexka Oiisi OYeHKu
COCMOsIHUSL €20 300POGYSI.
Hcnonvzosanue cmeonosbix Kiemox.
Tapeemnas mepanus paxa. 3D-
buouHicenepust 0ist papabomku
@yHOaMeHmAnbHBIX OCHOB
MeOUYUHCKUX TMEeXHON02UT, CO30AHUS
KOMNAEKCHbIX MKAHell couemanuem
MexHoN02Utl MmpEXmMepHo20
buonpunmunea u ckaggonounea ons
peuienusi 3a0a4 nepcoHAIU3UPOBAHHOU
MeOuyumbl.

Co3z0anue eKMOPHBIX 8AKYUH C YebIO
obecneuerust KOMOUHUPOBAHHOU
sawgumol om 6036youmenei OPBU,
YCMAaHosneHue MONeKYIAPHbIX
Mmexanuzmog Qyurxyuonuposanus PHK-
CO0epIAHCAUUX BUPYCOB, BbI3BIBAIOUJUX
0c000 onacHele 3a001e6anUs Yel08eKd
U HCUBOMHBIX

PackpriBaTh conepxanue
TEPMHHOB U TMOHATHIA:
MeANITTHCKAS
OHMOTEXHOJIOTHS,
MeTabOJIOMHBIN aHAJIH3,
TEeHOLEHTPUYECKUN aHaIU3,
MepPCOHATU3UPOBAHHAS
MEIUIHA, pereHepaTUBHAS
MEIUIINHA.
XapakTepu3oBaTh METOIbI
MeTab0JIOMHOTO U
TeHOIIEHTPUIECKOTO aHaJIN3a;
HCTIOTb30BaHUE CTBOJIOBBIX
kietok; [11{P-anarsoctuky;
TapreTHYIO TEPAINIo paka

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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11 KIIACC

Kommae =~ Konrpo OcHOBHBIE BHIBI DJIeKTPOHHBIE
Ne n/n Tema ypoxka CTBO JIbHBIE OCHOBHOE COJICpKaHNE JEeTENBbHOCTH nuQpoBsIe
4acoB paboTsI 00yJaroImuxcs obOpa3oBaTebHbIe
pecypcbl
OomonunonHas Teopus Y. [lapBuna. PackpsIBaTh conepxanue
[TpearnockIKy BOSHUKHOBEHHS TEPMHUHOB U MTOHSTHH:
napBuHn3Ma. JKU3Hb U Hay4dHast KpearroHu3M, BH],
nesirenbHOCTD Y. JlapBuHa. cucTeMaTHKa, OnHapHas
JemoHcTpanmun HOMEHKJIaTypa,
Hoptpetsl: Apucrotens, K. JInnnei, HCKYCCTBEHHAas CUCTEMaA
K. b. Jlamapk, 3. XK. Cent-Unep, XK. KJIaccu(UKAIIN OPTaHU3MOB,
Kiosbe, Y. JlapBuH. HCTOPUYECKUHN METOT,
Tabmuus! u cxembl: «CrcTeEMa KUBOH TAPBUHU3M.
nipupobl (1o K. JInnuero), XapakTepHu30BaTh B3TIISIBI
«JlecTHHIA KUBBIX CyIIECTB (TI0 Apucrorens, OMIe0KIa,
Jlamapky)», «MexaHuszm Jlykpenus Kapa, [x. Pes Ha
(bopMupoBaHUs NpUCTIOCOOIEHUH Y pa3BUTHE KHUBOW NPUPOIBI.
pacteHuii u )kuBOTHBIX (1o Jlamapky)», = OnenuBatb Bkinaxa K. JInnHes
«Kapra-cxema mapuipyrta B pa3BUTHE OUOJIOTHH. https://resh.edu.ru/su
nyremectBust Y. [lapBuna», «Haxonkn =~ CpaBHUBATH B3IIISIbI HA BH] )
DBOJIIOLIMOHHAS TEOPUS 1 0 Y. Jlapsuna» u sBomommio K. JTnunes, K. bject/lesson/5393/sta

Y. JlapBuHa

b. Jlamapka u Y. lapBuHa.
Kputnuecku oneHuBaTh
KpEaInOHUCTCKUE B3TIIBI Ha
KHUBYIO IPUPOAY.
[epeyncasiTe KynbTypHO-
HCTOPHIECKHE U €CTECTBEHHO-
Hay4HbIE ITPEIIOCHIIKI
MIOSIBJICHUS YBOJIFOI[HOHHOMN
teopun Y. JlapBuHa.
OnuceiBaTh poiib
HUCTOPUYIECKOTO METOJIA.
WznaraTe cymHOCTh
3BOJIIOLIMOHHOM Teopuu Y.
JapBuna.

Ha3zpiBaTe 0OcHOBHEIE (haKTHI
ouorpadun Y. JlapsuHa u
9TaIbl CO3AaHUS UM

rt/131997/




9BOJIIOL[IOHHOMN T€OpUH

JIBUXKyILIME CUJIIBI
3BOJIIONUU BUIOB 110 Y.

JapBuny

boproa 3a
CYILIIECTBOBAHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

JIBrKyIIue CHiIBI BOIONNH BHIIOB IO
Y. MapBuHy (BBICOKasi HHTCHCHBHOCTD
Pa3MHOXCHHUS OPTaHU3MOB,
HACJICICTBEHHASI U3MCHYUBOCTb,
6opb0a 3a cylecTBOBaHUE,
€CTECTBEHHBIN U HCKYCCTBEHHBII
oTbop).

JeMoHcTpanuu

IToptpert: Y. JlapBuH.

Tabmurer 1 cxembl: «DopMbI OOPHOBI
3a cymiecTBOBaHMEY, «Ilopoasr
roy6ei», «MHoroobpasue
KyJNbTYPHBIX (hOPM KaIyCTBD,
«ITopombl TOMAITHUX KUBOTHBIX»,
«CxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. [TapBuny)», «Cxema
COOTHOIIICHUS IBUKYIIUX CHIT
IBOJTIOIUI

PackpriBaTh conepxanue
TEPMHHOB U IMOHATHA:
HACJICJICTBEHHOCTbD,
HU3MEHYUBOCTH,
HCKYCCTBEHHEI 0TOOp,
60pb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.
WznaraTh CynHOCTh YYCHUS
Y. JapBuna 06
HCKYCCTBEHHOM OTOOpeE.
XapakTepu3oBarth JBUKYIIHE
CHITBI 3BOJIOIMU BH/IOB T10
Hapsuny.

IIpumensTh 3HaHUS O
JBHOKYIIUX CHJIAX YBOJIIOIUHI
BUIOB 110 JapBuHy Jyis
00BSICHEHUSI MHOTOO0pa3us
BHUJIOB, TIOPOJI JOMAIITHUX
KUBOTHBIX U COPTOB
KYJIbTYPHbBIX PACTCHHI

dopmMupoBaHUE
CUHTETUYECKOU TEOpUHU
3BOJOIHUHN

OdopmiieHHE CHHTETUYECKON TEOPHH
sposmonun (CTD). HelitpansHas
Teopus dBoonnu. CoBpeMeHHast
9BOIIOIMOHHAS OMOJOTHS. 3HAYCHUE
SBOJIIOLIMOHHOM TEOPUHU B
(hOpMHUPOBAHNH €CTECTBEHHO-HAYIHOM
KapTHHBI MUDA.

JdemoncTpanun

Hoptpetst: C. C. Yetsepukos, 1. U.
IImansraysen, Jx. Xonneiin, 1. K.
Bbenses.

Tab6mauiiel v cxembl: « OCHOBHBIE
MOJIOKCHUS CHHTETHYECKOM TCOPHU
IBOITIOIUI

PackpbIBaTh conepxaHue
TEPMUHOB U TIOHSATHHA:
JAPBUHU3M, MyTallUH,
MYTalMOHHBIH MpoLecc.
OOBICHATh MPUIHHBI KPU3UCA
JTapBUHU3MA.

O060CHOBBIBATH
3aKOHOMEPHOCTh
TpaHc(hOopMaIMK JapBHHU3MA
B CHHTETHYECKYIO TEOPHIO
spommorun (CTD).

W3znarath oOcHOBHBIE
nosoxenus CTO.

OuenuBath Bkiana [, Jle

®puza, C. C. YerBepukosna, U.

U. HImansraysena, /. K.
bensesa B popmupoBanue
CTD.

OnenuBats 3HaueHne CTO B
(dhopMHpOBaHHH COBPEMEHHOM

https://resh.edu.ru/su
bject/lesson/5391/sta
rt/301036/




€CTECTBEHHO-HayUYHOU
KapTUHBI MUpa

Ortansl 3BOJIOIIMOHHOTO

[omysatus xkak 3JeMeHTapHas
equHuIa sBomonuu. CoBpeMeHHbIe

PackpriBaTh conepxanue
TEPMUHOB U MOHSITHIA:

mnmpomnecca:
5 METO/IbI OLIEHKH T€HETHYECKOTO MHUKPOIBOJIFOLNS,
MHUKPO3BOIIONHUA U pa3Ho00pas3usl U CTPYKTYPHI MaKpO3BOJIIOLNS, MyTalllH,
MaKpPOIBOJTIOLHS nonyssanuit. I3smenenune renodonga MOy TSI, KOMOWHAIIMA
MOy JIAIUK KaK 3JIEMEHTapHOE T'€HOB, TeHO(OH],
I_IOH}’JBII-II’UI — SBOIIOIMOHHOE SIBJIEHHE. 3aKOH 3JIEMEHTapHOE 3BOJIIOIITUOHHOE
JIeMeHTapHAas eIMHULA TCHETHYECKOTO PaBHOBECHA k. SIBTICHHE.
6 B Xapmu, B. BaiinGepra. XapaKkTepHu30BaTh
SBOJIIOIHH. BXOIHAS JeMoHcTpanuu MHKPOAIBOJIIOIHIO KaK JTAaIl
KOHTpOJIbHAast paboTa Tabmuue! v cxeMbl: « MyTanoOHHASA HOSIBJIEHHUs IPUCIIOCOOIEHUH
HM3MEHYNBOCTEY, «llomymannonnas 1 BHI000pa30BaHMA.
CTPYKTypa Buaa», «CxeMa mposBIeHNUs | XapaKTepHU30BaTh MOITYIIALIUIO https://resh.edu.ru/su
3aK0H r'eHEeTHYECKOr0 3akoHa Xapau—BaiinOepray. KaK 3JIEMEHTApHYI0 CAUHULLY )
bject/lesson/4949/sta
JlaGopaTtopHas pa6ora «BelsiBneHue 3BOJIIOLIMH.
paBHOBecus JIxk. y
N N3MEHYMBOCTH y ocobeil onHoro Buna» | [lepedncnsaTs npusHaku rt/119943/
Xapmu, B. Baiitn6epra. UJ€anbHON HOMyIISIHY 1
7 JlabopaTopHnas pabota OOBSACHSTE YCIOBHS
«B BEITIOJTHEHHS 3aKOHA Xapan—
BIAABJICHUC Ba1>'1H6epra.
M3MCHYMBOCTHU Y ITpuMenATE UMEIOIHECS
0cobeil OJJHOrO BHIA» 3HaHUS 11 00BSICHEHUS
MIPUYIHH U3MEHUYNBOCTH Y
0co0eli 0THOTO BHIA
DneMeHTapHbIE DnemMeHTapHbIe (HaKTOPHI (IBIKYIIINE PackpriBaTh comepxanue
3 CHJIBI) 3BOTIONHH. MyTartmOHHBIN TEPMHHOB U TMOHATHIA:
(haKTOpHI IBOJIOIIHH »
nponecc. KomOmaaTuBHAs MYTaIMOHHBIN TpoIIecc,
3(b(1)eKT OoCHOBaTeJIsL. M3MEHYUBOCTH. Jlpetid reHoB — KOMOMHATHBHAs
ciTyJaiiHble HEHapaBJICHHBIE N3MEHYHNBOCTH
9 a(bq)eKT 6yTbIJIOIIHOFO I/I3l}\l/IeHeHI/I$[ qaCTOTp ajieNei B HOHleS[III/IOHHI;Ie BOJIHBI https://resh.edu.ru/su
, : .edu.
TOpJIbIIIKA nonyanusax. D(dexT ocHOBaTESL. npeiid reHoB, MUTpaLUH, biect/lesson/5388/sta
Dpgexm 6ymuiLiounoeo coprviuka. U30JIAIHS, Teorpaduueckas /17609/
CHuoicenue 2eHemuyecko2o (mpocTpaHCTBEHHAs) —
Murpauuu. M3o0naumun ]
Paznoobpasus: NpuYUHbL U C1e0Cmeus. | U30JSIIHs, OHOJIOTHYeCKast
10 HOMYJISIUN: Iposenenue s¢ghpexma opetigpa eernos ¢ | (PEPOYKTUBHAS) U3OJIAIHS,
reorpaduaeckas, OOIBUIUX U MATILIX NONYTAYUSX. 3 a¢ ekt ocHoBaTemNs, d3hdexT
Murpanuu. V3omamus momy isiui: OyTBUIOYHOTO TOPIIBIIIKA.
Ouosoruyeckast

reorpadudeckas (IpoCTpaHCTBEHHAS),
ouosorugeckas (pernpoyKTUBHAs).

XapakTepu3oBaTh
dJIeMEeHTapHbIe (GaKTOPbI




JeMoHcTpanuu

Hoptpetst: C. C. YeTBepukoB, .
Maiip.

Ta0auibl ¥ cXeMbl: «/IBIKyIIUE CHITBI
IBOIIOIIIY», « DKOJIOTHIECKAs
M30JIIUS IOy JIILIUN CEBAaHCKOM
dhopenmy», «I"eorpaduueckas H30ISAIHSL
JUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHUIIBI TayPCKOW,
«ITomynAnnOHHBIEC BOTHBI
YHCJICHHOCTH XUIIHUKOB U KEPTBY»

(IBYDKYIIME CHITBI) 9BOJIIOLIHH.

OnenuBath Bkiang C. C.
YerBepuxosa, O. Maiipa B
Pa3BUTHE IBOJIOIMOHHOTO
YUeHUSI.

OOBICHITH PUIHHBI
HEHATNpPaBIEHHOTO 1eHCTBAS
3JIeMEHTapHBIX
JBOJTIOIIMOHHBIX (PaKTOPOB.
[IpumensTh UMeroIUECs
3HAHUS O IBIKYIIHX CHJIAX
9BOIIOIUH JUIsE O0BSICHEHUSI
MIPUYHH PA3HOOOpa3us
TeHO(OH/IA MOy JISIIHIA
OJIHOTO BUJIA

EctectBennslit oTO0p

11 — HaIpaBJISIIOLIHN
(hakTop IBOIOIHH
12 [TonoBoii oT60P

EcrectBenHsIit 0TOOp —
HATPABJISIONUI (PaKTOP IBOFOLUH.
®DOpMBI ECTECTBEHHOT'O 0TOOpA:
JIBIOKYIIUH, CTAOMITH3HPYFOLIHIA,
pa3pbIBarOIUi (U3PYITUBHBIN).
[TooBoit oTOOpP. Bo3HMKHOBEHME U
SBOITIONHS COIMATBHOTO ITOBEICHUS
KHBOTHBIX.

JdemoHcTpanun

Tabmuus! u cxembl: «Cxema IeiicTBUS
€CTECTBEHHOTO 0TOOpay, «DPopMBI
00pBOBI 32 CYIIECTBOBAHUCY,
«HayCTpUAaNbHBIA MEaHU3MY,
«KuBBIC UCKOTTAEMBICY

PackpriBaTh conepskanue
TEPMHUHOB U ITOHSATHH:
€CTECTBEHHEII 0TOOp,
JBIOKYIIUH 0TOOD,
CTaOMIIM3HUPYIOIIUI 0TOOP,
pa3psIBafOIIUi 0TOOP,
IOJIOBO# 0TOOP.
XapakTepu3oBaTh
€CTECTBEHHBIN 0TOOp Kak
JBIDKYLIYIO U
HAINPABISIIOLIYIO CUITY
SBOJIIOLUH, €T0 (POPMBIL.
Paznnyats hopmbl
€CTECTBEHHOT'0 0TOOpA B
MOMYJISALUSX, TPUBOUTH
NIPUMEPBI IeHCTBHS B
HOMYJISAIUAX GOpM
€CTECTBEHHOTO 0TOOpA.
OOBSICHATD MPEATIOCHUIKH IS
JIEHCTBUS ABIXKYILIEH U
crabmmmsupyromei popm
€CTECTBEHHOTO 0TOOpA.
CpaBHHUBATH (HOPMBI
€CTECTBEHHOT0 0TOODA,
JienaTh BBIBOJIBI HA OCHOBE
cpaBHeHus. [IpuMeHsTh

https://resh.edu.ru/su
bject/lesson/5389/sta
rt/107051/




HMEIOLINECS 3HAHUS O
€CTECTBEHHOM 0TOOpE JUIs
00BSCHEHUS ITPOLIECCOB,
MPOMCXOISIIUX B MOITYJISIUSIX
BHUJIOB OPTaHH3MOB

13

[Tpucnocob6aeHHOCTH
OpPraHU3MOB KaK
pe3ynbTar
MUKPO3BOJIIOIUH.
Jlaboparopnas pabota
«3yuenune
apoMop$030B U
WIMOAIaNTalul y
pacTeHuil u
KUBOTHBIX»

14

IIpumepsl
MPUCTIOCOOIEHUH Y
OpPTaHU3MOB:
MOP(OJIOTHYECKHE,
(hU3MOIIOTHYECKHE,
OHMOXMMUYECKHUE,
MOBE/ICHYECKHE.
Jlaboparopnas pabota
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHTEIIbHAS
11eTIECO00PA3HOCTHY

[Tpucnoco01eHHOCTh OPraHu3MOB KaK
pe3ysbTaT MUKPOIBOJIIOLIUH.
Bo3HukHOBEHHE IPUCIIOCOONICHUH Y
opraHu3MoB. ApoMop(o3bl U
nanoanantayy. [Ipumeps
MpUCHOCOOICHUH Y OPTaHI3MOB:
Mopomornaeckue, GU3NOIOTHIECKHUE,
OMOXMMHUYECKHE, TOBEICHIECKHE.
OTHOCHTETBHOCTH
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB.
JeMoHcTpanuu

TaOuuibl ¥ cXeMBbl:
«IToxpoBHTENbCTBEHHAS OKPACcKa
XKHUBOTHBIX», «[Ipenaynpesxnaromas
OKpackKa KHBOTHBIX»,
«DPHU3HONOTHIECKUE AT,
«IIprcmocob1eHHOCTh OPraHN3MOB U
€€ OTHOCHUTEJILHOCTDY.
Oo0opynoBanue: repOapruu pacTEHUI;
KOJUIEKIIMH HACEKOMBIX; Tydelia MTHIL 1
3Bepelt ¢ IpUMEepaMH Pa3IMIHBIX
MIPUCTIOCOOIEHHH.

JlaGopaTopHas pa6ora
«IIpucnocobaeHust OpraHu3MoB U X
OTHOCHTEJbHas 1eJIECO00Pa3HOCThY.
JlaGopaTtopnas padora «/3yueHue
apoMop(030B U HIHOaJaNTalNH Y
pacTeHUH 1 >KUBOTHBIX»

PackpbIBaTh conepxanue
TEPMHHA MPUCTIOCOOICHHOCTD
OpraHU3MOB (aJanTalws),
apoMop$03, UIN0ATATITAIIHSL.
[IpuBOANTE KOHKPETHEIC
TIPUMEPHI PUCTIOCOOTICHII
OpTaHN3MOB
(Mopdostornyeckue,
(U3NOTIOTHYECKHE,
OMOXHUMHYECKHE,
MTOBEJICHUCCKUE).

OOBSACHATH MEXaHU3M
BO3HUKHOBCHUS
MPUCTIOCOOJICHUH Y
OpPTraHU3MOB.

[IpuBoANTE IPUMEPHI
apoMop$030B U
WAMOaJanTalui y pacTeHUH U
KIUBOTHBIX.

OOBSCHATH POJIb
apoMop(030B B OCBOCHUH
OpraHnM3MaMH HOBBIX CPE
oOuTaHUS;.

OOBSICHATH POJIb
HAUOAaNTallui B
MPUCTIOCOOIEHHH OPraHU3MOB
K KOHKPCTHBIM YCJIOBHUAM
CpeIBL.

JloKka3pIBaTh OTHOCHUTEIBHBIN
Xapaxrep
MIPUCTIOCOOTICHHOCTH 1
MIPUBOJIUTH TIPAMEPHI
OTHOCHTEIIHOCTH aJamlTaIlfi.
PackprIBaTh 3HaUCHUE
JIBHOKYIIUX CHJT DBOJIOIMH B
(dhopMHUpOBaHHH

https://resh.edu.ru/su
bject/lesson/5390/sta
rt/295809/




pUCIIOCcOOIeHUH

15

Bun, ero xpurepuu u
CTPYKTYpa.
Jlaboparopnas pabota
«CpaBHeHHE BUIOB 1O
MOP(OJIOTHIECKOMY
KPUTEPUIO»

16

CrpykTypa BHza

Bupn, ero kxputepun u CTpyKTypa.
JdemoncTpanun

TaGuunet u cxembl: «Kpurepuu Buiay,
«Bunel-gBoiHNKN», « CTpyKTypa BUIa
B IIPHPOZE».

O0opynoBanue: repbapuu pacTeHUH;
KOJUICKIIMH HACEKOMBIX; Uydelia MTHIL 1
3Bepell pa3HbIX BHJIOB.
JladopaTopHas padora «CpaBHEeHHE
BUJIOB 110 MOp(dosornaeckomy
KPHUTEPHIO»

PackpriBaTh conepxanue
TEPMUHOB U TIOHSTHIA: BH]I,
KpUTEPHH BUA,
MOJIMMOP(H3M, BUIBI-
JIBOMHUKH, apea,
9KOJIOTHYECCKAS HHUIIIA,

MOy JISAIUS, BUIOBOM
KapHOTHII, KOCMOTIOJIUTHI,
SHICMHWKH, TTOBHUIbI,
SKOTHIIBI.

XapakTepu3oBaTh KpUTEPUHU
BHJa (MOP(OIOTHIESCKUHA,
TeHETHYCCKUH,
OMOXHUMHUYECKHH,
reorpaUuecKui,
9KOJIOTUYECKUH,
OMOXUMIYCCKUI).
OOBICHATh HEOOXOIUMOCTh
HCTIOIb30BAHMS BCEU
COBOKYITHOCTH KPHTEPHEB IS
ONpENEIICHUs] BUJOBON
MIPUHAAJICKHOCTH OPTaHU3MA.
[epeunciasiT OCHOBHEIC
BHYTPHBHIOBEIC
TPYTITAPOBKH.

OOBSICHATH NPUYNHBI
CyILIECCTBOBAHMS MOHO- U
MOJUTUITUYECKUX BUJIOB.
CpaBHHMBAThH BUJIBI 10
MOP(hOJIOTHYECKOMY
KPUTEPHIO

https://resh.edu.ru/su
bject/lesson/4949/sta
rt/119943/

17

Bunoob6pazoBanue kak
pe3ynbTar
MI/IKpOBBOJHOI_II/II/I

18

CBs3b MUKPOIBOJIIOLIUH
H 3IUIEMHUOJIOT U

Bunoob6pa3oBanue kak pe3ynbrar
MUKPOIBOIrOIMH. M30msmms —
KIIFO4EBO (pakTOp BUI00Opa30BaAHHS.
[TyTu 1 criocoObl BU000Pa30BaHUS:
ajonaTpuieckoe (reorpaduyeckoe),
CHUMITaTPHYECKOE (IKOJIOTHIECKOE),
«MTHOBEHHOE» (MOJIUILIONIN3AIIHSL,
ruopuam3anys). JmTensHOCTh
9BOJIOLIMOHHBIX MPOLECCOB.

PackpbIBaTh conepxanue
TEPMUHOB U TOHSATHHA:
BUI000pa30BaHUE, U3OIIAIIMS,
KODBOJIFOIIHS.
XapakTepu30BaTh
BHJI000pa30BaHNE KaK
PE3yJIbTaT MUKPOIBOJIIOIHH.
OOBICHITH POJIb N3OSN B
00pa30BaHUK HOBBIX BUJIOB.

https://resh.edu.ru/su
bject/lesson/5390/sta
rt/295809/




MexaHu3MBbI (POPMHUPOBAHUS
OHMOJIOTUYECKOTO Pa3HO00pa3usl.
Poutb 3BONFOIIMOHHOM OMONOTHU B
pa3paboTke HAyYHBIX METOJIOB
coxpaHeHHs OMopa3sHOoOpa3usl.
MUKpPO3BOIONHS ¥ KOIBOJFOIIHS
Mapa3uTOB U MX X035eB. MeXaHNU3MBI
(hopMHUpPOBaHUS YCTOHIUBOCTH K
AHTHOMOTHKAM H CTIOCOOBI OOPBOHI C
HEH.

JdeMoHcTpanuu

Tabauue! u cxembl: «Croco0bI
BuA000pa3oBanusy», «['eorpaduyeckoe
BUI000pa30BaHUE TPEX BHIIOB
JIAHABIIIEHY, « DKOJIOTHYECKOE
BUZ000Pa30BaHUE BUJIOB CUHHIDY,
«ITonumionapl pacTeHUID,
«KarryctHO-penednsIit THOpUIY.
O0opynoBanme: repbapun pacTeHUI
OJIM3KUX BHIOB, 00PA30BaBITUXCS
Pa3IUIHBIMU cIIoco0aMu

XapakTepu30BaTh pa3IHYHBIC
€roco0bl BU000pa3oBaHus
(anymonarpuyeckoe,
CUMIATPUUYECKOE).
[TpuBOAUTH KOHKPETHBIC
IPUMEpPbI BHJIOB,
00pazoBaBIIUXCS
Pa3IMYHBIMH CITIOCOOAMHU.
[TpumeHsTH 3HAHUS CTIOCOO0B
BHAI000Pa30BaHUS IS
00BSCHEHUS TPUYNH
MHOT000pa3ust BHJIOB.
OOBSICHATH BOSHUKHOBEHHE
YCTOMYMBOCTH MATOTEHOB K
aHTHOUOTHKAM

O000111eHIE IO TEME
«MuKkpo3BOJIIOIUA U €€

19
pe3yabTaTh.
KontponbHas padora
MeToapl H3y4eHUsT MaKpOIBOIOIIH. PackprIBaTh conmepxanue
[TaneoHTOIOrNYECKUE METOABI TEPMUHOB U NOHSITHM:
n3ydeHus 3Bomormn. [lepexonnsre MaKpO3BOJIOIHS ((PHIIOTEeHE3),
(hopMBI U PIITOTEHETHIESCKIE PSIIBI TIePEXOTHBIE POPMBI,
MaKpo3BOTIOLHS OpraHU3MOB. (UIOreHETUYECKHE PSIbI,
’ JdeMoHcTpanuu MAJICOHTOJIOT L.
20 laneonronoruieckue Tabauim! u cXxemsl: XapakrepuzoBarhb

METObI U3YUCHUS
DBOJIIOLUU

«DuUnoreHeTHYECKUH PsiI JIOMAAN,
«ApxeonTepukcy, «3Bepo3yoble
seps», «Creronedansn»,
«PurnouTHY, «CeMEHHBIE
MTATIOPOTHHUKI.

O0opynoBaHue: KOJUICKIINH,
rep6apuu, MyJSDKH HCKOTIa@MbIX

MaKPOIBOJIOIHMIO KaK
HAJ/IBUJIOBYIO 3BOJIIOLIUIO
00pa30BaHUs KPYITHBIX
TAKCOHOMHYECKUX €IUHULL.
OOBICHITH 3HAUCHHE
[aJIEOHTOJIOTMUYECKUX
HCCIICAOBAHMM IS TIOJTYICHUS




OCTAaTKOB OpTraHU3MOB

(haKTOB IBOIIOLNHU
OpraHU3MOB.

[IpuBOAUTE IPUMEPHI
OpPraHU3MOB, OTHOCSIIITUXCS K
MIEPEXOHBIM (opMam.
Ha3sbiBaTh rpymnmnsl
OpPTaHU3MOB, ISl KOTOPHIX
BOCCTaHOBJICHEI
(UITOTeHETHICCKIE PSIIBL.
CpaBHHBATH MTPOIIECCHI
MaKpO3BOJIIOLUH U
MHUKPO3IBOJIIOLUHT

21

Bbuoreorpaduyeckue
MCTOABI U3YYCHHA
3BOJIFOIIUN

Buoreorpaduueckne MeTOIbI
n3ydeHus 3Boonun. CpaBHEHNE
¢10pEI U hayHBI MATEPUKOB U
octpoBoB. bruoreorpaduueckue
o0mactu 3emii. BUIbI-90HIEMUKH U
PEJTUKTHL.

JeMoHcTpanuu

TaOauIbl U CXEMBI:
«buoreorpadpudeckne 30HbI 3EMITH»,
«JIpeiid KOHTUHEHTOBY, «PETUKTHI».
OoopynoBanmue: repbapuu;
KOJIJIEKITNH HACEKOMBIX

PackpriBaTh conepxanue
TEPMHHOB U TMOHATHIA:
ouoreorpadus, YHISMHKH,
penukTbl. OG0CHOBBIBATH
3HaueHue Ouoreorpaduu s
N3y4YEHUS IBOJIIOLINU
OpraHU3MOB.

[lepeuncnsath
ouoreorpaduueckne obnacTu
3eMiTi U OOBSCHATH TIPUIHHBI
WX BBIIEIEHUS.

CpaBHuBath Guiopy u payHy
MaTEpPUKOB U OCTPOBOB,
pacTeHus U )KUBOTHBIX
pa3HbIX OuoreorpapuyecKux
oOnactei.

IIpuBoauThs IpUMEpPHI
PEIMUKTOBBIX OPraHn3MOB,
BUJIOB-OHJICMHUKOB.
OOBSICHATD NPUYNHBI
COXpaHEHHS BUIOB
SH/IEMHUKOB U (OKUBBIX
HCKOTIAEMBIX»

22

DOMOpHOJIOTHYEeCKUE 1
CpaBHUTEIHHO-
MOP(OJIOTHIECKHE
MCTOABI U3YYCHHUA

9M6pI/IOJIOFI/I‘-IeCKI/I€ 1 CPaBHUTECIIbHO-
MOp(i)OJ'IOI‘I/I‘IGCKI/IG METOAbI U3YyYCHUSA
JBOJIIOIHH. [ 'eHEeTHIeCKe MeXaHU3MbI
OBOJJIIOIIMH OHTOI'CHE3a U ITOSBJICHUSA
OBOJJIIOIIMOHHBIX HOBIICCTB.

PackpbIBaTh conepxaHue
TEPMUHOB U TIOHSATHHA:
aMOpuostoTHs, MopdororHs,
TOMOJIOTHYHBIE U
aHAJIOTUYHBIE OPTaHbl,




SBOJIIOLUU

23

MounexkynsapHo-
FCHETHYECKHUE,
OMOXUMHUYECKUE U
MaTeMaTUYECKUe
METObI U3yUEHUS
SBOJIIOLIUHU

T'oMonoruyHeIe U aHAJIOTUYHBIC
oprasel. PymuMeHTapHbIe OpraHsl U
aTaBU3MbI. MOJIEKYJISIPHO-
TCHETUYCCKUE, OMOXUMUYECKUE U
MaTeMaTHIECKHUE METOIBI U3y UCHHS
SBOITIOINH. | OMOIOTHYHEIE TCHEI.
CoBpeMeHHbIE METOIBI IOCTPOCHHUS
(MITOTEHETHIECKIX IePEBHEB.
XPpOMOCOMHBIE MYTAIIH U SBOIOLUS
TCHOMOB.

JeMoHcTpanuu

Hoptpetst: K. M. bap, A. O.
Koganesckuii, ®@. Mrosiep, 3.
I'exkens.

Tabauuer u cxembl: «HavanpHbIe
CTaJluu SMOPUOHAIEHOTO PA3BUTHUS
MTO3BOHOYHBIX KHUBOTHBIXY,
«I'OMOTTOTHYHBIE ¥ aHAJIOTUYHEIE
OpraseD», «PyTuMeHTB,
«ATaBU3MBD), «XpOMOCOMHBIE HAOOPHI
YeN0BeKa U ITUMITaH3e».
O0opynoBaHue: KOJUICKIIH,
repOapuu, MyJISKA TOMOJIOTUYHBIX,
aHAJIOTUYHBIX, PYJIUMEHTAPHBIX
OpTraHOB M aTABH3MOB

PYIUMECHTBI, aTABU3MBI,
OMOXUMHYECCKAsi TOMOJIOTHSL.
Xapakrepu30BaTh
IMOPHOJIOTUYECKHE,
CpaBHUTEIHHO-
MOpQOJIOTHIECKHE,
MOJIEKYJISIPHO-T€HETHIECKHE,
OHMOXHUMHYECKHE,
MaTeMaTHIECKUE METO B
H3yYeHUS SBOIIONH.
OOBSCHATH 3HAYCHHE
IMOpHOIIOTHH,
CpaBHHTENILHOI MOpdoIoruy,
MOJIEKYJISIPHOU T€HETUKH,
Ouoxumun, OnonHGopmMaTuKu
JUTS. U3yYCHUSI SBOJTIOIIUHI
OpPTaHNU3MOB.

OrnenuBath Bkiang A. O.
Koganesckoro B pa3Butue
SBOIIOIIIOHHOTO YUCHUSI.
OnuceIBaTh TCHETHIECKUE
MEXaHU3MbI IBOJIFOIIH
OHTOT€HE3a U MOSIBIICHUS
9BOJIIOLIMOHHBIX HOBILECTB.
IIpuBoauThs IpUMEpPHI
aTaBU3MOB U PYTUMECHTAPHBIX
OpraHOB Y pa3IMuHbIX
OpTaHU3MOB H OOBIICHATH
TIPUYIHHEI UX TTOSIBICHISL.
[IpuBoANUTE IPUMEPHI
TOMOJIOTHYHBIX U
aHAJIOTUYHBIX OPTaHOB.
CpaBHHUBATH CTPOCHUE
OpraHOB Y OpPraHu3MOB
Pa3HBIX CHCTEMATHYCCKUX
IPYIIIL

IIpuBoauTE IpUMEpPHI
OMOXUMHUYCCKOW U TCHHOM
TOMOJIOTHH.

OrneHnBaTH 3HAYCHHE
OronHGMOPMATHKH JTSI




N3y4YCHU 3aKOHOMepHOCTeﬁ
9BOJIFOIINH

O6mue OO0mme 3aKOHOMEPHOCTH (TIPaBHIIa) PackpriBaTh comepxanue
9BOIIOIMH. [IpUHIMIT CMEHBI PYHKIMA. = TEPMUHOB U MOHITHI: CMEHA
24 3aKOHOMCPHOCTH HeobparumocTs 3BosIOIHN. (YHKIMH OpraHos,
3BOJIIOLIUN AnanTuBHas paguanusl. HEOOPaTHUMOCTb IBOJIIOIHH,
HepaBHOMEPHOCTH TEMITOB BOJIIONUK. | aJalTHBHAS PAHAIlHS,
JemoHcTpanmun HEpaBHOMEPHOCTh TEMIIOB
Tabuuiiel u cxembl: «I TaBHbIE SBOJIIOLIUH, YEPEOBAHUE
HAIpaBJICHUs IBOJIOLUI», «O01IHe [JIABHBIX HAMPaBICHUIN
3aKOHOMEPHOCTH IBOJIOLIUI) SBOJIIOLUH. AHAIU3UPOBATD
MPUYUHBI YepeI0BaHHs
[TABHBIX HATPABICHIH https://resh.edu.ru/su
SBOJIIOLUH. )
TIpHBOAMTD IPHMEPEI bject/lesson/4950/sta
AJanTuBHAs paguaIus. MIPOUCXOXKACHUS Opranm3mMoB | 1t/295838/
OT HEeCMeUATU3UPOBAHHBIX
25 HepaBuomepHoCTh HIPEJIKOB 1 HX
TEMIIOB 3BOJIIOIINH MIPOTPECCHPYIOILEH
CrHeLUaIH3aluH.
OOBSCHATD TPUIUHBI
HEPaBHOMEPHOCTH TEMIIOB
SBOJTIOLUH.
[IpuBoauTE NpUMEpPHI
aJalTUBHOU paJualuu y
OpraHu3MOB.
OOBSICHATD MPUYNHBL
HEOOpPaTUMOCTH BOJIIOLIUI
O6o0uienue o Teme
26 «MakpoaBomtonus u €€
pe3yJIbTaThD».
KontponbHas padota
Hayutbie rumoTesst HayuHble rHUoTe3bl IPOUCXOKICHHUS PackpbiBaTh comeprkanue
27 NPOHCXOKICHHUST FKI3HHI JKU3HU Ha 3emiie. AOHoreHe3 u TEPMUHOB U TTOHSITHIA: https://resh.edu.ru/su
nancnepmusi. JloHaydHbIe KpEaIlMOHU3M, BUTATH3M, biect/lesson/3874/sta
Ha 3emiie MPEJCTABICHHUS O 3aPOXKIICHHUH XKU3HH | MAHCIIEPMUs, aOUOTCHE3.
TloHay4HbIe (xpeaumonusm). ['mnoresa W3narath Hay4YHbIE TUIIOTE3bI r/301094/
28 MOCTOSTHHOTO CaMO3apOXK/ICHUS KU3HA | U TEOPHU IPOUCXOXKICHUS

MMpCaACTaBJICHUSA O

u e€ omnposepxkenue onbitamu O. Peau,

’KM3HHU Ha 3eMIIe.




3apOXKACHUU KU3HU

JI. Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHUE KU3HU U
acTpOOHOJIOTHS.

JeMoHcTpanuu

Hoptpetsl: @. Penu, JI. Cianmannanm,
JI. ITacrep.

Tabnuiel 1 cxeMbl: «Cxema ombita .
Pemny», «Cxema onbita JI. TTacTepa no
M3YUYCHHUIO CAaMO3apOKICHUS JKU3HI»

OunenuBath Bkiang ®@. Pequ, JI.
Cnannanuanuy, JI. ITactepa B
(hopMUpOBaHUE HAYYHBIX
B3IJISIZIOB HA IPOUCXOXKACHUE
KI3HH Ha 3emIe.
Ilepeuuncnsates cTaguu
Pa3BUTHS KU3HU HA 3eMiie,
COTJIaCHO TEOPHUH OMOTI033a

OCHOBHEI€E dTanbl

29 HEOPraHU4eCKOU
SBOJIIOIHHT
30 ['unioressl 3apoxaeHUs

KHU3HHU

OCHOBHBIE 3TaIBl HEOPraHUIECKON
spomonnu. [lnanerapuas
(Teostornyeckas) SBOIIOIHS.
XuMuueckast DBOMIOINS. AOMOTEHHBIH
CHHTE3 OpPTaHWYECKHX BEUIECTB U3
Heopraandeckux. OmpiT C. Musiepa u
I'. FOpu. OOpa3oBaHue MOTUMEPOB U3
MoHOoMepoB. KoanepBartHas runoresa
A.N. OnapuHa, TUII0Te3a NEPBUYHOTO
oynbona J[>x. XomnzelHa, FreHeTHUCCKas
runore3a ['. Mémnepa. Pubo3umsr (T.
Yek) u runotesa «mupa PHK» V.
I'unbepra. DopmupoBarre MeMOpaH
BO3HHUKHOBEHHUE MTPOTOKIICTKH.
JdemoncTpanuun

Hoptpetst: C. Mmmep, I'. FOpu, A. H.
Omnapun, [Ix. Xonnein, I'. Ménnep.
Tabaune! u cxembl: «Cxema ombita C.
Munnepa, I'. FOpu», «9Tamnsl
HEOPraHUYECKOH IBOJIOLNNY.
Bupryanbnas JadopaTopHas padoTa
«MopenupoBanue onbpITOB Mruiepa—
IOpu no n3yueHnio abOreHHOro
CHHTE3a OPTaHNIECKUX COCTMHEHUH B
MIEPBUYIHOM aTMochepe»

PackpriBaTh conepxanue
TEPMHUHOB U TOHATHIA:
T€0JIOTUIECKAast YBOJIFOIIHS,
XIMHYECKast YBOJIOIHS,
aOMOreHHBIN CUHTES,
TIepBUYHAS aTMOcdepa,
KOallepBaTHBIC KAILIH,
pHOO3KUMBI, TPOOUOHTEI.
XapakTepr30BaTh OCHOBHBIC
9TaIbl XUMAYECKOMH
IBOJIIOIIHH.

Ha3sbiBaTh XUMHYECKUI
COCTaB NMEPBUYHOMN
aTMoc(epbl 3eMITH.
OrnenuBathb Biiazx C.
Munnepa, I'. FOpu, T. Yexka,
V. T'unbepra B popmMupoBanue
Hay4YHBIX B3IJIAJ0B Ha
MIPOUCXOXKICHUE KUIHH HA
3emue.

OnuceIBaTh yCIOBHUS,
HE0OXO0IUMBIE IS
a0MOreHHOTO CUHTE3a
OpPTaHUYECKHUX COCTUHCHUH.
[IpuBoaKTE IPUMEPHI
MOJIIEKYJI, ¥ KOTOPBIX
BO3HUKIJIH TIPOIIECCHI
TCHETUYECKOTO KOITMPOBAHUS
U (pepMCHTATHUBHAS
akTUBHOCTh. OOOCHOBHIBATH
HEBO3MOXHOCTh TOBTOPHOTO
BO3HUKHOBCHUS JKU3HU Ha




3emie

Uctopus 3emnn n
METO/IbI €€ U3yUYCHUSI.
Jlaboparopnas pabota

Hcropus 3emiu 1 METOIBI €€
n3ydeHus. Vickomaemble OpraHIIecKie
octaTku. ['€0XpOHOJIOTHS U €€ METOIBI.
OTHOCHTEIbHAS U a0CONIOTHAS
reoxponoorus. ['eoxpoHonormyeckas
IIKAJIa: 30HBI, SPbI, IEPUOJIBI, JTTOXH.
JeMoHcTpanuu

TaOauIb! U CXEMBI:
«I"eoxpoHOIOTHYECKAS IITKATIAY.
O0opynoBaHue: KOJICKIHH
OKaMEHEJIOCTEH, TTOJIC3HBIX

PackpriBaTh conepxanue
TEPMHHOB U IMOHATHA:
TEOXPOHOJIOTHUS
(oTHOCHUTEBHAS,
abcouoTHAs ), OKAMEHEJIOCTH,
METO/Ibl T€OXPOHOJIOTHH,
TeOXPOHOJIOTHYECKAs IIKaJa:
S0HBI, 3PbI, EPUOADI, ITTOXH.
XapakTepu3oBaTh METObI
W3yYeHUS HCTOPHH 3€MITH.
Ilepeuuncnsate pazaens

31 HCKOTIaeMBIX; MYJISKH OPTaHUIECKUX T€OXPOHOJIOTHIECKON IIKAIIBI.
«M3ydenue u onucanue OCTaTKOB OPT'aHU3MOB. OrneHnBaTH 3HAYCHHE
HCKOIIa€MBIX OCTaTKOB JlaGopaTtopuas pa6ora «l3yueHne 1 | MCKOMAEMBIX OCTATKOB /IS
JIPEBHUX OPTaHH3MOB» OTHMCAHNE UCKOMAEMBIX OCTATKOB U3YYCHUS UCTOPHH PA3BUTHUS
JIPEBHUX OPTaHU3MOBY KHU3HH Ha 3eMIe.
OOBSICHATH XapakTep
pacrpeieieHus] HiCKOaeMbIX
OCTaTKOB B 3¢MHOM KOpe.
CpaBHHUBATh METOJIbI
a0CoOTHON U
OTHOCUTEJILHON
T€OXPOHOJIOTHH
HauanbHbIe 3Tanbl OpraHuYecKoi PackpbIBaTh conepxaHue
sBomond. I1osBICHNE 1 YBOIIOHS TEPMHHOB W TIOHSATHH:
MIEPBBIX KIETOK. DBOIIOIHS «TIOCTIETHUH YHUBEPCATBHBIN
MeTaboan3mMa. Bo3HUKHOBEHHE MEPBLIX | OOMIUIT IPEOK»,
skocucteM. CoBpeMeHHbIE MUKPOOHBIE | OJHOKJICTOYHBIC OPTaHU3MEL,
OMOTINIEHKY KaK aHAJIOT MEPBEIX Ha MIPOKAPHUOTEI, 3YKaPHOTHI,
H 3emite coobmiecTB. CTpOMATOUTEL. cHUMOHOreHes. https://resh.edu.ru/su
avaIbHBIC 3Tam>1 [IpokapHOTHI U DYKAPHOTHI. XapakrepusoBath HAYAIBHBIC  hiect/lesson/3885/sta
32 OpPraHu4e€CKOu IIpoucxoxaeHue 3yKapuoT 9Tamnbl OPraHu4ecKoit t/270127/
SBOJIOLHH (cumOuoTeHe3). DBONIONUOHHOE IBOJIIOIIHH. Welllell

MIPOUCXOXKICHUE BUPYCOB.
JeMoHcTpanuu

Tabawume! u cxemsl: «HavaapHbIE
9Tarbl OPraHUIECKOM IBOIIOITUIY,
«Cxema 00pa30BaHUs 3YKapHUOT MyTEM
cumbunorenesa», «CTpoeHHe BUPYyCa»

[IpuBOAUTE IPUMEPHI
apoMop(030B MEPBIX
OJIHOKJICTOYHBIX OPTaHH3MOB.
XapakTepu3oBaTh OCHOBHBIE
MIOJIOKECHHSA U TIOKAa3aTeIhCTBA
THITOTE36I CHMOHOTeHe3a.
Jloka3nIBaTh




MIOJIyaBTOHOMHOCTb
MUTOXOH/IPHIA U TUIACTH], UX
MIPOUCXOXKACHHUE OT
MIPOKAPUOTUICCKHUX KIICTOK.
JlenaTs BEIBOJBI O 3HAYCHUH
BO3HHKHOBEHUS (POTOCHHTE3A,
(dhopmupoBaHUS Ipa IS
JaTbHEUIIEro pa3BUTHS
JKU3HU Ha 3emiie.
XapaxkTepu3oBaTh TUIIOTE3bI
MIPOUCXOXKICHHSI BUPYCOB

[IpoucxoxxaeHne MHOTOKIETOYHBIX
opranu3mMoB. Bo3zHuKHOBEeHHE
OCHOBHBIX TPYTIIT MHOTOKJIETOYHBIX

PackpriBaTh conepxanue
TEPMHHOB U TMOHATHIA:
MIPOKAPHOTEI, YYKAPHOTHI,

OpPTaHNU3MOB. MHOTOKJIETOYHOCTb,
JdeMoHCcTpanmun CICIMATH3aIUs KIETOK,
Hoptpet: 1. . Meunukos. BUPYCHI.
Tabuuubt u cxembl: «HauanbHble XapakTepus3oBaTh .
STanbl OPraHUYECKOHN IBOJIIOLUNY, MIPOUCXOXKACHUE h'.[tps.//resh.edu.ru/su
33 DBOJIOIHS SYKAPHOT «Cucrema KUBOU IPUPOIBD» MHOTOKJIETOYHBIX bject/lesson/3885/sta
OpTaHU3MOB. t/270127/
CpaBHHBATh 0OCOOEHHOCTH
9YKapHUOTHYECKUX U
MIPOKAPHOTHIECKUX
oprann3mMoB. Ha3siBath
OCHOBHBIE apOMOP( O3B
9YKapHOT U OLICHUBATH UX
3HAYCHUE JUTsI JaIbHEHIIero
Pa3BUTHSI XKUIHU
OCHOBHBIE 3TaITBI YBOJFOIMH BBICIITHX PackpsIBaTh conmepxanne
OcHoBHbie TarTbI pactenuit. OcHOBHBIE apoMOPHO3bI TEPMUHOB U TTOHSITHIA:
3BOJIIOLIUN pactenuiil. Beixo pacTeHuil Ha Cylry. | BOJOPOCIH, PHHAO(UTHI, MXH,
PACTUTEILHOTO MHpA. [MosiBeHE CIOPOBBIX PACTCHUH U MArOPOTHUKOOOPA3HEIE, https://resh.edu.ru/su
3aBocBaHKEe UMH Cyl. CeMEHHBIC CEMCHHBIC TATIOPOTHHUKH, )
34 IIpakTnueckas pabora pacrenus. [IporcxoxkIeHUE BETKOBBIX —TOJOCEMEHHEIE, bject/lesson/3885/sta
«H3yyenne pacTeHHi. MOKPLITOCEMEHHEIE, Oecrionoe | 1t/270127/
0COBEHHOCTEH JeMoHcTpanuu nokosienue (criopodur),

CTPOECHUS paCTCHUH
Pa3HBIX OTACIIOB»

TaGuuIrel ¥ cXeMbl: «KAPpOMOPQO3BI
pacteHuit», « PHHHODUTBD,
«OIHOKIIETOUHBIE BOJOPOCII,
«MHOTOKJICTOYHBIE BOJIOPOCIIH,

IOJIOBOE TTOKOJICHHE
(ramerodur).
IlepeuncnsaTe OCHOBHBIE
9TAaIbl YBOJIOIIH




«Mxn», «[TanopoTHUKY,
«[onocemenHble pacTeHUs», «Opraibl
LIBETKOBBIX PaCTEHUI».
ObopynoBanue: repbapuu pacteHui
Pa3IUYHBIX OTAEJIOB.

IpakTuyeckas padora «3yuenne
0COOEHHOCTEN CTPOCHHMS pACTEHHI
Pa3HBIX OTIICIOBY

PacTUTENBEHOTO MUDA.
HasbIBaTh OCHOBHBIE
apoMop(03bl pacTeHUH 1
OLIEHMBATh UX IBOJIIOLIMOHHOE
3HaYCHUE.

CpaBHHBATH 0OCOOEHHOCTH
CTPOEHUS PACTEHUH pa3HbIX
OT[IENIOB

35

OCHOBHEI€E dTanbl
JBOJIFOLUH KUBOTHOT'O
MHpa

36

OBOJIIOLMS KUBOTHBIX.

[TpakTryeckas pabora
«3yuenune
0coOeHHOCTEH
CTPOEHUs
MO3BOHOYHBIX
AKHUBOTHBIX»

OCHOBHBIE ATAIbI BOJIIOLUU
KHUBOTHOTO MHpa. OCHOBHBIE
apoMopd035I JKUBOTHBIX. BeHackas
¢dayna. KeMOpuiickuii B3pbIB —
TOSIBJICHHE COBPEMEHHBIX THIIOB.
ITepBbie xopa0BbIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIONHSA TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoduit n
pentwimid. [Ipoucxoxaenue
MJICKOMTUTAONIMX M NTHIL. [IpuHImm
KItoueBoro apomopdosza. OcBoeHue
0ECIIO3BOHOYHBIMU U TTO3BOHOYHBIMU
KIBOTHBIMH CYIIIH.

JdemoncTpanun

Tabmuitel 1 cxembl: «Cxema pa3BUTHS
KIBOTHOTO MHPay, K ApoMop(o3b
JKUBOTHBIX», «IIpocreiiime,
«KumeunononoctHsiey, «Ilnockue
4yepBu», «UNeHUCTOHOTHEY», «PHIOBIY,
«3eMHOBO/IHBIEY,
«IIpecmbikarormecsy, «[ITHIB,
«MUIIeKOTTUTAIOIIHEY.
O6opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIAXKHBIC [TPETapaThl
KHBOTHBIX; PAKOBUHBI MOJLTIOCKOB,
KOJIICKITIH UTIIOKOKHX; CKEIIETHI
MTO3BOHOYHBIX KUBOTHBIX; Uydela
IITUL U 3BEPEH.

IpakTunyeckas padora «/3yuenne
0COOEHHOCTEH CTPOCHMUS TTO3BOHOYHBIX
YKUBOTHBIX»

PackpriBaTh conepxanue
TEPMHHOB U TOHATHIA:
MpOoCTeNIIne, IIacTHHIATHIE,
KHIIEYHOIOJIOCTHEIE, TUIOCKUE
YepBH, WICHUCTOHOTHE, PHIOHI,
36MHOBOJIHEIE,
MIPECMBIKAOINECS, TITUIIBI,
MJIEKOTIUTAIOIINE, SKTOAEpPMA,
SHTOAEPMA, ME30JepMa,
JIBYCTOPOHHSISI CHMMETPHSI,
TEIJIOKPOBHOCTb.
[lepedncnsiTb OCHOBHBIE
9TAaIbl SBOJIOIUH KUBOTHOTO
MHpa.

Ha3sbiBaTb OCHOBHBIE
IpeaanTalyy,
CcrocOOCTBOBABIIHE BBIXOY
KIBOTHBIX Ha CYyIIy.
OLeHnBaTh 3HaYCHHE
Pa3BUTHS HEPBHOM CUCTEMBI
JUTSE IPUCTIOCOOJICHUS
JKUBOTHBIX K YCJIOBUSIM
OKpy>Karoulei cpepl.
OOBSICHATH MPUYNHBI
SBOITIOIIIOHHOTO pacIBeTa
HACEKOMBIX, KOCTHBIX PEIO,
TITHII, MIICKOTTUTAIOIITHX

https://resh.edu.ru/su
bject/lesson/3885/sta
rt/270127/

https://resh.edu.ru/su
bject/lesson/3885/sta
rt/270127/

37

PazButHe xn3Hu Ha

PazBuTHe xu3HN HA 3eMIIe TI0 paM |

PackpriBaTh conepxanue




3emJie 1o pam u
nepuojam

MaccoBbie BEBIMUpPaHHUS

38 — JKOJIOTUYECKHUE
KPHU3HCHI MPOILIOrO
CoBpemMeHHbIN

39 9KOJIOTMYECKHUM KPU3HUC,

€ro 0COOEHHOCTH

HeprosiaM: apxei, MpoTepo3oHu,
rajeo30i, Me3030i, KaiHo30i. O0Ias
XapaKTEPUCTHKA KIIMMATa U
re0JIOTMYEeCKUX MPOLECCOB.
[NosiBeHMe M pacBeT XapaKTePHBIX
OpraHU3MOB. YTJIe00pa3oBaHUE: €TO
YCIIOBHS U BIMSHUE HA Ta30BBIN COCTAB
aTMocQepsl.

MaccoBble BEIMUpaHUS —
9KOJIOTHYECKUE KPHU3HCHI IPOIIIIOTO.
[Ipu4mHEI U CIIEACTBUS MaCCOBBIX
BbIMHUpaHuil. COBpeMEHHBII
9KOJIOTUYECKUH KPHU3HC, Ero
ocobennoctu. [Ipobnema coxpaneHus
OuopazHoobpasus Ha 3emire.
JdeMoHcTpanuu

Tabaumer u cxemsl: «Pa3BuTHe JXU3HU
B apxeickoi sapey, «Pa3BuTue xu3Hu B
MIPOTEPO30MUCKOI1 3pey, «Pa3zButue
JKU3HH B TIAJIE030MCKOM 3pey,
«Pa3BuTHE )XKU3HU B ME3030MCKON
ape», «Pa3BuTHE )KU3HU B
KaiHO30HMCKO apex»

TEPMUHOB U MOHSTHUN: apXeH,
apxe0aKTepuH,
LIMaHOOaKTEePHH, NPOTEPO30H,
MaJIe030i, KeMOpHiA, OPJIOBHK,
CHITYp, I€BOH, KapOOH, ITePMb,
[Manres, Tetuc, TPHIIOOUTHI,
PUHHOPUTEI, PAKOCKOPIHOHHI,
TIAHIAPHEIE PHIOHI,
KOTHUJI03aBPbl, ME3030H,
Tl'onnBana, JlaBpasus, Tpuac,
10pa, MeJl, XBOMHbIE,
TUHKI'OBBIC, CATOBHUKOBBEIC,
OeIeMHUTBI, aMMOHUTBI,
JTIUHO3aBPbI, APXCONTEPHUKC,
TIOKPBITOCEMECHHBIEC,
KalHO30M, MajJeoreH, HeOreH,
aHTPOIIOTEH, MAaCCOBOE
BEIMHpPaHHE.
XapakTepu3oBaTh pa3BUTHE
JKU3HU Ha 3eMiIe 110 3paM U
TeproIaMm.

VYcTaHaBnMBaTh 3aBUCUMOCTD
MEX]y T€OJIOTUIECKAMU
MpoIeccaMy, U3MCHCHUAMU
KJIUMATa ¥ MPoIecCaMu B
JKUBOU MIPUPO/IE.

OOBSICHATH NPUYNHBL
paciBeTa CHCTEMaTHIeCKUX
TPy OPTaHMU3MOB B
Ppa3IHYHBIE SPBI U IEPHOIBL.
AHaNM3UpOBaTh NMPHUYUHBI 1
CJICICTBUS MaCCOBBIX
BBIMUPAHUU.

Ha3zpiBaTh OCHOBHBIE
apoMop¢03bl paCTCHUH U
KUBOTHBIX. [IprBOIUTH
MIPUMEPEI IEPEXOIHBIX (HOpM
OpPTaHU3MOB.
AHaNM3UPOBaTh My TH
pENIeHuUs IPOOIEMBI
COXpaHECHHSI




O6uopazHooOpa3us Ha 3emiie

40

CoBpeMeHHas cuctema
OpPraHUYECKOTO
MPOIILIOTO

41

OCHOBHEBIE
CUCTEMATHUYECKUE
IPYIIIBLI OPraHu3MOB

CoBpeMeHHast CHCTEMa OPTaHUYECKOTO
mupa. [Ipunaiuns! knaccudukammm
opranu3MoB. OCHOBHBIE
CUCTEMAaTHUYECKHUE IPYTIIEI
OpPTaHU3MOB.

JeMoHcTpanuu

Tabmuuet u cxemsl: «CoBpeMeHHast
CUCTEMa OPraHUYECKOTO MUPaY

PackpriBaTh conepxanue
TEPMHHOB U IMOHATHA:
OakTepuH, apXeH, BBICILIIE
pacTteHusi, 3eEHbIE
BOJIOPOCIH, OarpsiHkH, Oypble
BOJIOPOCIIH, MOXOBHITHBIE,
MaropOTHUKOBHUIHEIE,
XBOILEBHIHbIE,
IUTAYHOBU/IHBIE,
TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE,
MIPOTHUCTHI,
KHIIEYHOIIOJIOCTHBIE, INIOCKHE
YEepBH, KPYTJIbIC YCPBH,
KOJIbYaTbIC YCPBHU,
YJICHUCTOHOTHUE, MOJLIIOCKH,
UTJIOKOXKHE, XOPJIOBBIE,
rpUOBI, TUIIAHHUKH, BUPYCHI.
XapakTepu3oBaTh
COBPEMEHHYIO CHCTEMY
OpPraHUYECKOro MHpa;
Ha3bIBaTh OCHOBHBIC
CHCTEMAaTHYECKHE TPYTITIBI
OpPraHU3MOB.

OOBSCHATH MIPUHITUTIBI
KJaccu(UKaIyu OpraHu3MoB.
[lepeuncnsiTe OCHOBHEIE
NPU3HAKH NPOKAPHOT,
pacTeHuii, )KHBOTHBIX,
rpu0OB, KPAaCHBIX U OypBIX
BOJOPOCTEH.

https://resh.edu.ru/su
bject/lesson/5395/sta
rt/107347/

42

O06001IeHME 110 TEME
«IIpoucxoxaenue u
pa3BUTHE KU3HU HA
3emie». KonTponbHas
pabora

43

AHTPOIOJOTHS —

Pas,uenm 1 3ala41 aHTPOIIOJIOTUH.
MeTO[[LI AHTPOIIOJIOTUH.

PaCKpLIBaTL COACpIKaHUC
TCPMHUHOB U IOHSITHH:




HayKa O YCJIOBCKE

JeMoHcTpanuu

Tabnuilel ¥ cXeMbI: «MeTOo b
AHTPOTIOJIOTHUI.

Oo6opynoBaHue: MyJsDKU
OKaMEHEeJIOCTEe!, IPEIMETOB
MaTepHaTbHON KYJIbTYpPHI IPEIKOB
qenoBeka; hoTorpaduu HAX0IO0K
HMCKOITAEMBIX OCTaTKOB Y€EJIOBEKA

aHTPOIIOJNIOTHUs], MOP(HOJIOTHS,
aHTPOIIOTeHE3,
AHTPOTIOMETPHS,
PEKOHCTPYKITHSI, apXCOJIOTHS,
aTHOTrpadwms.

HaspBate pazaens! u 3a1aun
AQHTPOTIOJIOTHH.
XapakTepu3oBaTh METOIbI
AHTPOTIOJIOTHH U CPaBHUBATH
HX MEXIY COOOH.

Be1iensite BOnpocsl
9BOJTIOIMH YEIIOBEKA,
HCCIIEAYEMBIC TPH MTOMOIIN
Pa3IMYHBIX METOJIOB

Passutue
IIPEACTABICHUH O

CTaHOBJICHHE TIPEACTABICHHUH O
MMPOUCXOKACHNUU YCTIOBCKA.
Penurnosnsie BO33pCHMUA.
COBpeMeHHLIe Hay4YHBIC TCOpHU.
JeMoHcTpanuu

Hoptpert: Y. dapBuH.
Tabmuusl ¥ cxembl: « MeToIbl

PackpriBaTh conepxanue
TEPMUHOB U MOHSITHIA:
AHTPOIOTreHHAas! TEOPHs,
TpynoBas Teopusi, Homo
sapiens.

OuenuBats Bkiag Y. Japsuna
B pa3BUTHE MPEACTABICHUHN O

https://resh.edu.ru/su
bject/lesson/4951/sta

44 AHTPOIIONIOTHI. HPOUCXOXKICHHH YEIOBEKA.
IIPOUCXOXKICHNUH O0opynoBanue: MyJSDKH ApPryMEHTHPOBAaHHO rt/290181/
OKaMeHeJIOCTel, IpeIMEeToB KPHTUKOBATH PEIIMTHO3HBIC
YCJIOBCKaA o
MaTepUalbHOM KyIbTypPhI IPEKOB IPEJCTABICHHS O
4eJIOBEKa; PENPOIYKIMH IPOUCXOXKICHHH YEIOBEKa C
(dbotorpadun) xapTuH ¢ HO3UIUH €CTECTBEHHBIX HAYK.
MH(OIOrNYeCKUMH U OHOIeHCKUME XapaKTepu30BaTh HayqHbIE
CEOKETAMHU HPOHMCXOXKICHHUS YEIOBEKa | TEOPHU IPOUCXOXKICHUS
4elI0BeKa
MecTo ueaoBeKa B CXO0JICTBO 4eIOBEKA C XKUBOTHBIMA. PackphIBaTh cosiepKaHue
CucreMaTnyecKoe MoJIoKeHHE TEPMHHOB U HOHSATHIA:
cucteme genoBeka. CBUIETENBCTBA CXOJCTBA PYIUMEHTBI y YeIoBeKa,
OpPraHu4eCcKOro Mupa. YeNI0BEKa C KUBOTHBIMH: aTaBU3MBI Y YeJIOBEKa, https://resh.edu.ru/su
Jla6oparopHas paGota CPaBHHUTENBHO-MOP(OIOTHUECKHUE, HPAMOXOXKIEHHUE, BTOpas biect/lesson/4951/sta
45 aMOpHonIoruyeckue, HPU3NoIoro- CHTHAJIbHAs CHCTEMA.
«Mzyuenue OHoXMMHUYECKHUE, OBEICHUECKHUE. Onpenensrsb 1290181/
ocoOeHHOCTEH OTnu4us YenoBeKa OT )KMBOTHBIX. CHCTEeMATHYECKOE TIOJIOKEHUE

CTPOCHUSA CKEJICTA
YCJI0BCKa, CBA3aHHBIX C

[psiMoxoXkaeHNE M KOMILIECKC
CBSI3aHHBIX C HUM IPHU3HAKOB.
PazButHe rosioBHOro Mo3ra u BTOpoit

4eJI0BeKa B OPraHU4eCKOM
MHUpe.
BBISIBIISITS 4EPTHI CXO/CTBA U




MMPAMOXOXKICHHUEM

CHUTHAJILHON CUCTEMEI.
JeMoHcTpanuu

Tabnuiiel 1 cxeMbl: «I 0JIOBHOM MO3T
4enoBekay, «enoBekooOpasHbIe
00e3bHbY, «CKEJIET YeIoBEKA 1
CKeJIeT IUMIaH3e», «PyIiuMeHTH 1
aTaBU3MBI.

O0opynoBaHMe: CKEJIET YEI0BEKa;
MOJIEJTh Yeperna JenoBeka U geperna
[IMMITAH3€; MOCIIb KUCTH YEJIOBEKa U
KHCTH IIMMIIAH3E.

JlaGopaTtopnas padora «3yueHue
0COOCHHOCTEH CTPOCHUS CKeJieTa
YeJI0BEKA, CBI3aHHEIX C

MPSIMOX OXKJICHACM

pas3yinuus YejaoBeKa u
KHMBOTHBIX.
XapakTepu3oBarh
CBUJIETENBCTBA CXOJICTBA
YeNI0BEeKa M )KHBOTHBIX
(cpaBHUTENBHO-
MOp(hOJIOTHYECKHE,
AMOPHOIOTHIECKHE,
¢u3n0I0r0-ONOXUMHYIECKHE,
MTOBEICHYECKHE).
[TpuBOaMTH TPUMEPHI
aTaBU3MOB U PYIUMEHTOB Y
YeJIoBeKa.

OnuceIBaTh MPU3HAKU
YeJIoBeKa,
c(hOpMUPOBABIIIKECS B CBA3U C
ZIPEBECHBIM 00pa3oM KU3HI
MIPEKOB U IPSIMOXOXKICHUECM.
BEISBIATE TPUYHHBL
0COOEHHOCTEH CTPOCHHS
Yeperna 4eoBeKa mo
CPaBHEHUIO C
YeJI0BEKOOOPa3HBIMH
00e3bsIHAMH.

CpaBHUBAThH OPYAUIHYIO
JIeSITEIbHOCTD YeJIOBEeKa 1
KHUBOTHBIX.

CpaBHHBATh OCOOEHHOCTH
BBICIIIEH HEPBHOM
NIESITETFHOCTH YeJI0BEKa U
KHBOTHBIX

JIBIOKYIIIME CHITBI

46
aHTPOITOTreHEe3a
CoorHo1ieHue

47 OUOJIOrUYECKUX U

COIMATBHBIX (haKTOPOB
B QaHTPOIIOTEHE3e

JBmwxymne cuitsl (pakTopbr)
aHTPOIIOTeHEe3a: ONOJIOTNIECKHE,
cormanbHble. COOTHOIIEHNE
OMOJIOTUYECKUX U COLMATBHBIX
(hakTOpOB B aHTPOTIOTEHE3E.
JdemoncTpanun

Tabauue! v cxeMbl: «/[BIKyIue CHibl
AHTPOIIOTEHE3a.

OO0opynoBaHue: MyJIsDKU IPEIMETOB
MaTepHaIbHOM KyJIbTYPbI IPEAKOB

PackpriBaTh conepskanue
TEPMHHOB U TOHATHA:
HaCJIeICTBCHHAS
HN3MEHYHNBOCTb, €CTECTBEHHBIN
oTOOp, OopyAnitHas
NIeSITeTTFHOCTD, TPYIIIIOBOE
COTPYIOHHYECTBO, OOIICHHE,
peus.

XapakTepu30BaTh JABHKYIIHE
CHJIBI aHTPOIIOTeHE3a:

https://resh.edu.ru/su
bject/lesson/3906/sta
1t/283994/




YCJI0OBCKa

OUOJIOTHYECKHE U
COLMAIbHbIE

OCHOBHBIE CTaUH

OCHOBHBIC CTaIu aHTPOIIOICHE3A.

PackpriBaTh conepxanue

48 Pannne yenoBekooOpa3HbIe 00€3bsHBI  TEPMUHOB U MOHSITHHA:
aHTpOIIOreHe3a
(IPOKOHCYIBI) U paHHHUE TOHTHIBI — aBCTpaJIONUTEK, UenoBek
00IIHe IPEeIKH YeTOBEKOOOPa3HBIX yMenblil, Yenosek
00e3bsH ¥ Jro/IeH. ABCTPAJIONMUTEKH — | MPSIMOXOAsmid, YemoBek
JIBYHOTHE TpeIKu Jroaei. Yenosek reiiaensoeprekuii, Yemosek
YMeJbli, epBble U3TOTOBJICHUS HeaHJepTalbCKUH,
opyauil Tpyna. Uenosek KpOMaHbOHEL, IEHUCOBCKUN
MPSIMOXOSIINN U TIEPBBIN BBIXO/T 4yesoBeK, YenoBek pa3yMHbIN
mojel 3a peaensl AQpruku. YenoBek | COBPEMEHHOTO THIIA,
reinensoeprekuii — oOIIHiA MpeaoK MaJeOreHETHUKA.
HEaHJISPTAIECKOTO YeJIOBEeKa U XapaKkTepHu3oBaTh OCHOBHBIE
YenoBeKa pasyMHoro. YemoBek CTaIN¥! aHTPOIIOTEeHE3a.
HeaHJePTaNbCKUI KaK BUJ JIto1eH BbIsSBISITE IPOTpECCUBHBIE
XOJIOHOTO KiuMara. YenoBek YEpThl, MOSIBUBLINECS Y
Pa3yMHBI COBPEMEHHOTO THIIA, MIPEIKOB YEJIOBEKa Ha Pa3HbIX
JIEHUCOBCKHUH 4€JIOBEK, OCBOCHHE CTaAMSIX aHTPOTIOreHe3a.
49 Ianeorenernka u KOHTHUHEHTOB 3a npejieiamu Adpuku. | [TpUBOMTL NPUMEpPHI
najieoreHoMuKa [NameoreHeTnKa M MaIeOTeHOMHUKA. MIpeCcTaBUTENICH OCHOBHBIX
JdeMoHcTpauuu CTaauil aHTPOIIOTeHE3a:
Hoptpertst: JI. JIuku, 5. 5. PoruHckuii, = onmuceiBaTh UX
M. M. I'epacumos. AHTPONOMETPUUECKUE
Tabauusl U cCXEMBI: « DBOIOLMOHHOE IaHHBIE, 00pa3 KU3HU U
JIPEBO YEIOBEKA», K ABCTPAIOTIUTEKY, opynaus Tpyna.
«Henosex ymenslity, «Henosek CpaBHHBATh IpeACTaBUTEICH
pAMOXOAAIIHi, «/leHucoBckuit OCHOBHBIX CTaaui
yenoBek», «Heanaepranbup», aHTpOIIOoreHe3a
«KpomanboHib», «[Ipeaku
YEJI0BEKay.
OO6opynoBaHue: MOJENN TOPCa
MIPEIKOB YEJIOBEKA; MYJISKH
MIPEIMETOB MaTepUATBbHON KyJIbTYPHI
MIPEIKOB YEJIOBEKA
DBOJIIOLUSI COBPEMEHHOTO YeJIOBEKa. PackpriBaTh conepxanue
OBOITIOLNA EctecTBeHHBIH OTOOpP B MOIYJIALUSIX TEPMUHOB U MOHSITHIA:
50 COBPEMEHHOTO yesioBeka. MyTalmoHHbIHN npolece u MYTalMOHHBIN MIPOLIECC,
nonMopduam. TomynsanuoHHbIe oimMophusm,
YCJIOBCKa

BOJITHBI, Jpeii(h) reHOB, MUTPALHs 1
<« deKT ocHOBATEIS» B MOMYJISIIUIX

MOMYJISIIIMOHHBIE BOJIHBI,
JIpeiid reHoB, MUTpaLIs,




COBPEMEHHOI'0 YeI0BEKa.
JemoHcTpanuu

TaGuuubl 1 cXeMbl: «JTallbl BOIIOLUH
YeJI0BeKa»

«}dekt ocHOBaTEIS.
XapakTepH30BaTh poiib
€CTECTBEHHOT'0 0TOOpa B
MOMYJIALUAX COBPEMEHHOTO
YeI0BEKa.

OrneHnBaTh poib
MYTalMOHHOTO IIpoIecca,
MOMYJIAIUOHHBIX BOJH,
npetia TeHOB, MUTPAIUH,
«(ddexra ocHOBATEISD) B
3BOJIIOLIMHU MOy IAUI
COBPEMEHHOTO YEJIOBEKa.
[TpuBoauTH IPUMEPHI
(haxToOpoB, CIIOCOOHBIX
BBI3BATH MOMYJISIIIMOHHBIE
BOJIHBI B 9BOJIIOLIUH
COBPEMEHHOTO YeJIOBEKA

UYenoBeyeckue pachl.
[TpakTrueckas pabota

51 «3yuyenune
SKOJIOTHUIECKUX
ajanTaluil 94eJI0OBEKa

57 MexuCuuIIMHApHbIE

MCTObI aHTPOIIOJIOTUH

Yenoseueckue packl. [lonsitue o pace.
Bounbime pacsl: eBponieonHas
(eBpasmiickast), aBCTpaJIO-HErpOUIHAS
(3xBaTOpHANbHAS ), MOHTOJIOHTHAS
(aszmaTckro-aMepHuKaHCKas). Bpems u
IIyTH PACCEICHNUS YEIOBEKa I10
aHere. EMMHCTBO YenoBeYecKux pac.
Hay4Hast HECOCTOATENBHOCTD PacU3Ma.
[IpucnocoOIeHHOCTE YeNoBeKa K
Pa3HBIM YCIOBUAM OKPYKarOLICH
cpenbl. Bimsinue reorpaduueckoit
cpenbl u npeiida reHoB Ha
Mopdooruo 1 Gpu3noIoruIo
YeJIoBeKa.

MeXIMCUNIUTHHAPHBIE METOIBI B
(usnueckoit (OMOTOTHIECKOM)
AHTPOTIOJIOTHH. DBOTIOIMOHHAS
AHTPOTIOJIOTHSI ¥ TTAJIE0AHTPOIOIOTUSI
YETOBEUECKHX MOITYJIISIINI.
BroconmnansHbIe HCCIEOBaHUS
pUpoIsI uesoBeka. ViccnenoBanue
KO3BOJIIOIIMN OHOJIOTHYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JdeMoHcTpauuu

PackpbIBaTh conepxanue
TEPMHHOB U TIOHATHIA: paca,
pacoreHes, pacusm,
COIMAJIbHBIN TapBUHU3M.
XapakTepu3oBaTh MPU3HAKU
OOJIBIIMX pac YeIoBeKa:
€BpOIEONTHON
(eBpa3miickoii), aBCTpao-
HETPOUTHOM
(9KBaTOpUANIBHOI),
MOHTOJIOUTHOM (a3UaTCKO-
aMEepPUKaHCKOMH).

BEISBIIATE TPUYUHBI
BO3HUKHOBCHUS
YEJIOBEYECKHX pac.
[IpuBOaUTE IpUMEPHI
aJaNTUBHBIX MIPU3HAKOB Y
npeacTaBuTeNeH
YeJI0BEYECKHX pac.
[IpuBoANTE CBUIETEIHCTBA
€IMHCTBA TIPOUCXOKIACHHUS
YeJIOBEUECKHX pac.
ConocTaBIIATh aJANITUBHBIC
THUIIBI JIFOJICH C pACOBBIMHU




TaGuuub! u cxeMbl: «Pacbl yenoBekay.
[MpakTuyeckas padora «M3yueHue
9KOJIOTHUECKUX aJaNTalui 4eJI0BeKay

IIpU3HaKaMHu.
Jloka3pIBaTh HAY4HYIO
HECOCTOSITENIbHOCTh pacu3Ma

O000111eHIE TIO TEME

«IIpoucxoxnenue
53 YeJI0BeKa —
AHTPOIIOTEHES).
KontponbHas padota
3apokaeHue U pa3BUTHE SKOJIOTHH B PackprIBaTh conmepxanue
tpynax A. l'ym6onsara, K.®. Pyise, TEPMUHOB U MOHSITHI:
H.A. CeBepuosa, D. I'ekkens, A. 9KOJIOTHSI, ayTIKOJIOTHS,
Tencnu, B.H. Cykauépa. Pa3nenst u CHHIKOJIOTHs, IKOJIOT S
3a71auu 3K0I0TuU. CBSI3b 3KOJIOTHH C COOOIIECTB ¥ SKOCUCTEM,
JIPYTUMU HayKaMH. 9KOJIOTHSI BHJIOB U
JdeMoHcTpauuu NOMyJsIuil. XapakTepHu30BaTh
Hoptpertsti: A. I'ymbomsar, K. @. OCHOBHBIE 3TAITbl 3apOKICHUS
54 3apokieHue u Pyibe, H. A. Cesepiios, D. Texxens, U Pa3BUTHS SKOJOTHHU KaK
pa3BUTHE FKOJIOTUH A. Tencnu, B. H. Cykaués. HaYKH.
Tabmuirel 1 cxembl: «Pa3aensr IIpuBOaUTH IpUMEPHI
9KOJIOTHID 00BEKTOB U3yUCHHS
9KOJIOTHUH.
Ha3sbiBaTh OCHOBHEIC 33/1a4H,
CTOSIIME TIepeT YIEHBIMHU-
9KOJIOTaMH.
YcTaHaBIHMBaTH B3aUMOCBSI3b
9KOJIOTHH C IPYTHMU HAYKaMH
MeToabl HKOJIOTHH. Mertoasl 3konoruu. [lonessie PackpbIBaTh conepxanue
HaOIIOIeHUS. DKCIICPUMEHTHI B TEPMUHOB U TOHSATHHA:
Jlaboparopnas pabota _
9KOJIOTUH: IPUPOIHBIC U MOJICBBIC HAOJIIOICHHS,
55 «3yueHne MeTo0B nabopaTtopHbie. MojienupoBaHue B MOHHUTOPHHT OKPYXKarOMIeH
3KOJIOTHYECKIX SKOJIOTHH. MOHHTE)pHHr Oprnca}oEueﬁ cpelbl, MOJEIMPOBAHUE,
. CpEe.IBl: JIOKAIBHBINA, peTHOHATBHEIA U 9KCIEPUMEHT,
HCCICTOBAHIID) 7100 HBIH. MIPOTHO3MPOBAHUE.
3HayeHne SKOJIOTHICCKHUX 3HAHUHN 11 | XapaKTepHu30BaTh METOIBI
3HayeHue YeoBeKa. JKOJIOTHIECKOe 9KOJIOTHH.
56 o MHPOBO33pPEHHE KaK OCHOBA CBs3el IIpuBOoaUTH IpUMEPHI
OKOJIOTUYECKHUX 3HAHNUN

JJIs1 4EJIOBEKA

4eJI0BEYEeCTBA C MPUPOOH.
DopMHPOBAHUE SKOJIOTUUECKOI
KyJBTYPBI U SKOJIOTUYECKOI

IIOJICBBIX Ha6JHO)I€HI/II71 B
OKOJIOT'UH.
BouIsSIBASTE 0COOEHHOCTH




IPaMOTHOCTH HACCIICHHUSL.
JeMoHcTpanuu

Tabnuilel ¥ cXeMbI: «MeTo b
9KOJIOTHIY», «CXeMa MOHUTOPHHTA
OKpY’KaloUIei cpeab».
JladopaTopHasi padora «/3yueHue
METOJIOB KOJIOTHYECKIX
HUCCIIEIOBaHUI»

MOHUTOPHHIA OKPY KAIOLICH
CpeIbl KaKk MeTo/1a
9KOJOTHYECKUX
HCCJIETOBAHUMN.
OO0OCHOBEIBAThH 3HAYEHNE
JKCIIEPUMEHTOB B
JKOJIOTHYECKHUX
HCCIIEOBAHMAX.
CpaBHHBATH JJaOOPAaTOPHBIC U
MIPUPOIHBIE SKCIEPUMEHTHI
KaK METOIbI DKOJIOTHYECKUX
ucciaenoBanuii. OeHNBaThL
3HAYCHHUE MPOTHO3UPOBAHHUS
KakK METOJa KOJIOIHYECKUX
HCCJICIOBaHU.
OO0OCHOBBIBATH
HEOOXOINMOCTh
JKOJIOTUYECKNX 3HAHUM ISt
COBPEMEHHOTO YeJIOBEKa

57

OKOJIOTHYECKHE
(bakTopsI

Okousoruyeckue GpakTopsl 1
3aKOHOMEPHOCTH X JICHCTBHSL.
Knaccngukarms s3k0mornaeckux
(hakTOpoB: aOMOTHIECKHE,
OnoTuveckue, anTponoreHHsie. O0mHe
3aKOHOMEPHOCTH JEHUCTBUS
sKosornueckux (akropos. [IpaBmino
muanmyma (K. Hlnpenress, 1O.
JIu6ux). TonepaHTHOCTS.
DBpPUOUOHTHBIC U CTCHOOMOHTHBIC
OpPraHu3MBI.

JemMoHcTpanuu

TaOuuub! 1 cxeMbl: «DKOJIOTHYECKHE
(hakTopbI».

OoopynoBanmue: repbapuu u
KOJJICKITNH PACTCHUN U )KUBOTHBIX,
MIPUCTIOCOOIEHHBIX K BIUSHHIIO
Pa3IUYHBIX KOJIOTHIECKIX (PaKTOPOB

PackpbIBaTh conepxanue
TEPMHHOB U TOHATHIA:
9KOJIOTHYECKHH (haKkTop,
OMOJIOTHYECKUI ONTHMYM,
OrpaHUYMBAIOITUI
(mumuTHpYIomuit) hakTop.
Knaccugumuposats
9KOJIOTHYECKUE (PAKTOPHI IO
Pa3HBIM OCHOBAHUSIM.
XapakTepu30oBaTh 001UE
3aKOHOMEPHOCTH JEeUCTBHUS
9KOJIOTUYECKHUX (PaKTOpOB.
OO0OCHOBBIBATh JICHCTBHE
3aKOHA ONTHMyMa U 3aKOHA
OTpaHUYMBAIONIETO (haKTopa.
[IpuBOAUTE IPUMEPHI:
WJUTIOCTPUPYIOLIUE NEHCTBUE
MIpaBUa MUHAMYMa,
OTpaHUYMBAOIIETO (haKTopa,
HBPUOMOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB

https://resh.edu.ru/su
bject/lesson/5392/sta
rt/8378/




58

Abunornyeckue
(dakTopsl. CBeT Kak
3KOJIOTUYECKU I
dakrop. JlaboparopHas
pabota «BrisiBneHue
MPUCTIOCOOICHHMIA
OpPTraHU3MOB K BIIUSTHHIO
CBETa»

Abuornueckue pakTopsl. CBeT Kak
9KOJIOTHYecKuii axrop. [elicTBre
Pa3HbIX Y4aCTKOB COJTHEYHOTO CIIEKTpa
Ha OpraHU3MBL. DKOJOTHYECKHUE
TPYIIIBI PACTEHUH 1 JKUBOTHBIX I10
OTHOIMIECHHIO K cBeTy. CHrHaIbHAs
poJib cBeTa. DOTONEPUOIU3M.
JdemoncTpanun

TaGmunet u cxemel: «CBeTOBOH
CHEKTP», «IKOIOTHUECKHE TPYTIITBI
KHMBOTHBIX 10 OTHOILIEHHUIO K CBETY).
ObopynoBanue: repbapun
CBETOJIIOOUBBIX, TEHEIIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUII;
CBETOJIIOOMBEIE, TEHETIOOUBEIE U
TEHEBBIHOC/IMBbIE KOMHATHBIC
pacTeHusl.

JlaGopaTopuas padora «BersiBneHne
MIPUCTIOCOOICHNH OPraHU3MOB K
BIIMSTHHIO CBETa»

PackpbIBaTh conepxanue
TEPMUHOB U TOHSTHU: CBET,
(doToneproau3M.
Xapaxtepu3oBaTh JeiicTBUE
cBeTa KakK 9KOJOTHIECKOTO
(akropa.

CpaBHHBATH JICHCTBUE Pa3HBIX
Y9aCTKOB COTHEYHOTO
CIIEKTpa Ha OPTaHU3MBIL.
BBIABIATE 0COOCHHOCTH
CTPOCHUS U
KHU3HCACATCIBbHOCTHU
pacTeHU pa3HbIX
9KOJIOTUYECKHUX TPYIIII 110
OTHOUICHUIO K CBETY
(cBeToMOOUBEIE,
TEHETIOOMBEIE,
TEHEBBIHOCIIUBBIC).
[IpuBoANUTE IPUMEPHI
pacTeHuH pa3HBIX
9KOJIOTHYECKUX TPYIIIT IO
OTHOIIICHHIO K CBETY.
BoIsIBASTE 0COOCHHOCTH
CTPOCHHUS U
KHU3HCACATCIBbHOCTH
YKUBOTHBIX PA3HBIX
9KOJIOTUYECKUX I'PYIIII 110
OTHOILICHHIO K CBETY
(mHEBHBIC, CyMEpEUHbIE,
HOYHBIE).

[IpuBOAUTE IPUMEPHI
YKHUBOTHBIX Pa3HBIX
9KOJIOTUYECKUX TPYIII IO
OTHOIICHHIO K CBETY.
O0OCHOBBIBATh 3HAUYCHUE
¢doroneproan3Ma B )KU3HA
OpPTaHU3MOB M JJIS IPAKTUKH
CEJIbCKOT0 XO035HUCTBA

https://resh.edu.ru/su
bject/lesson/5392/sta
rt/8378/
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AOGuoTHveckue
dakTopsl. Temmepatypa

Temmnepatypa Kak 3KOJOTHYECKHH
¢axrop. [lelicTBre TemnepaTypbl Ha
opranusMel. [TolikunoTepmMHble U

PackpriBaTh conepxanue
TEPMUHOB U MOHSITHIA:
TEeMIepaTypa,

https://resh.edu.ru/su
bject/lesson/5392/sta




KaK 9KOJOTUYECKUN
dakrop. JlaboparopHas
pabora «BrisiBneHue
MPUCTIOCOOICHHMIA
OpPraHU3MOB K BIIUSTHHIO
TeMIepaTypb»

TOMOMOTEPMHBIE OpPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHEIE
OpPTaHU3MBL.

JeMoHcTpanuu

Tabmuirel 1 cxembl: « TermIoKpoBHBIE
XKHUBOTHBIE», «XOJIIOJHOKPOBHBIE
KHUBOTHBIE).

OoopynoBanmue: repbapuu u
KOJUIEKIIHH TEIUIOIIOONBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUMBBIX
pacTeHuil; yydena NTHUI] U 3BEpeH.
JlaGopaTtopnas pa6ora «BeisiBneHue
npUcrocoOIeH i OpraHu3MoB K
BIIMSIHUIO TEMIIEPaTyphD»

MOWKHUIIOTCPMHBIC
(X0JI0THOKPOBHEIE),
TOMOMOTEPMHEIC
(TETUIOKPOBHBIC) OPTaHU3MBEI,
aHaOuo3, SBPUTEPMHBIC
OpraHu3Mbl, CTCHOTEPMHbBIE

OPTaHU3MBI, TEPMOPETYJIISIIHSL.

XapakTepu3oBaTh JACHCTBUE
TeMIepaTypbl Ha OPTaHU3MEI.
BrrsBisaTs ocoGeHHOCTH
CTpPOEHUS U
KU3HEESITENIbHOCTH
MONKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U
TOMOMOTEPMHBIX
(TEMIOKPOBHBIX) KUBOTHBIX.
[IpuBoauTE NpUMEpPHI
MOMKUIOTEPMHBIX
(XOTOTHOKPOBHBIX) U
TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) KUBOTHBIX.
BrIsSBISATE 0COOCHHOCTH
CTpPOEHUS U
JKU3HECSITEIbHOCTH
TEIUIONFOOUBBIX,
3UMOCTOMKUX,
MOPO30YyCTONYUBBIX
pacTeHuil.

[IpuBoAUTE IPUMEPHI
TEIIONIOOUBEIX,
3UMOCTOMKHX,
MOPO30YyCTONYHBBIX
pacTeHuil.

[IpuBoMTE IpUMEPHI
SBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.

rt/8378/
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AoOnornueckue
¢dakTopsl. BraxxHocTh
KaK DKOJOTHYECKUUN

BiaxHOCTB Kak 3KOJIOIMUECKUN
¢dakrop. [Ipucrnocobnenns pacTeHUN K
HOJIJIepKaHUIO0 BOJTHOTO OajlaHca.
Krnaccudukanus pacreHuid 1mo
OTHOIIEHHIO K Boje. [Iprcnocobnenns

PackpriBaTh conepxanue
TEPMHUHOB U TOHATHIA:
BII@XXHOCTB, THAPO(UTBI,
TUrpO(UTHI, ME30(PUTHI,
KcepoduThI, )KUBOTHBIE:

https://resh.edu.ru/su
bject/lesson/5392/sta
rt/8378/




(dakTop. JlaboparopHas
pabora
«AHaToMH4ecKue
0COOEHHOCTH pacTeHUi
U3 pa3HbIX MECT
oOUTaHH

XKHMBOTHBIX K U3MEHEHHUIO BOJAHOTO
peKHMa.

JeMoHcTpanuu

TaOauIb! U CXEMBI:
«DPU3NOTOTHYECKUE aTanTaIIH
KIBOTHBIX».

O0opynoBanme: repbapiu pacTeHHUH,
OTHOCSIIITNXCS K TUTpoduTam,
KkcepoduTam, Me30(huTaM, KOMHATHBIC
pacTeHusI JaHHBIX TPYIII.
JlaGopaTopHas pa6ora
«AHaToMHu4ecKue 0COOEHHOCTH
pacTeHuit n3 pa3HBIX MECT OOUTAHUS»

BOJIHBIE, I10JIyBOJHEIE,
Ha3eMHBbIE.

Xapaxtepu3oBaTh JeiicTBUe
BJIYKHOCTH KaK
9KOJIOTHYECKOTO (haKkTopa.
BeaBISITE OCOOEHHOCTH
CTPOCHHS U
KHU3HEACATCITHPHOCTH
pacTeHu pa3HbIX
9KOJIOTUYECKHX TPYTI 10
OTHOILEHUIO K BOJIE.
IIpuBoauThs IpUMEpPHI
pacTeHM pa3HbIX
9KOJIOTUYECKHUX IPYMII 110
OTHOILEHUIO K BOJIE.
BEISBIATE aHATOMHUYECKHUE U
¢busHoNOrMYecKne
MIPUCTIOCOOIEHUS )KUBOTHBIX K
N3MEHEHHIO BOJHOTO PEXHMA.
[IpuBOaUTE IpUMEPHI
BOJIHBIX, TOJyBOJHBIX U
Ha3eMHBIX )KHBOTHBIX

61

Cpenpl oOuTaHus
OpPTaHU3MOB

Cpenpl 0OuTaHUsI OPTaHU3MOB: BOJHAS,
HA3eMHO-BO3/(YIIIHAs, HOYBEHHAsI,
riIyOMHHAsE OAMOYBEHHAS,
BHyTpHOprann3menHas. ®u3nko-
XUMHUYECKHE 0COOCHHOCTH Cpe/]
0OUTaHUS OPTaHU3MOB.
[pucnocoOieHuss OpraHU3MOB K
JKHU3HH B PA3HBIX Cpeax.
JeMoHcTpanuu

Tabauue! u cxemsbl: «Cpeabl 0OUTaHUS
OpraHu3MOBY.

OGopynoBaHue: KOJJICKIUH
KHUBOTHBIX, OOUTAOLIUX B Pa3HBIX
cpenax

PackpriBaTh conepxanue
TepPMHHA «Cpena OOUTAHUMD.
XapakTepu3oBaTh
0COOEHHOCTH BOJIHOHM,
HA3EMHO-BO3/IyIIIHOM,
MTOYBEHHOM, IITyOUHHO
MOJAIIOYBEHHOHN U
BHYTPHOPTaHU3MEHHOU CpeJl
obutanus. CpaBHUBATH
(U3UKO-XMMHUYECKHE YCIOBUS
Pa3HBIX CpeJl OOUTAHWS.
BroisiBiasiTe yepThl
MIPUCTIOCOOIEHHOCTH
OpPTaHU3MOB K OOUTaHHIO B
BOJHOM, HA3EMHO-BO3 Ty LLIHOM,
TIOYBCHHOM,
BHYTPUOPTraHU3MEHHOMI
cpenax OOUTaHUsL.

[IpuBOAKUTE PUMEPHI




OpraHu3MoOB, O6I/ITaIOIIII/IX B
Ppa3HbIX Cpeaax

buonornueckue purmel. BHemnue u
BHYTpCeHHUE pUTMBI. CYyTOYHBIC U
TOJIMYHBIC PUTMBI.
[pucnoco0IeHHOCTh OPTaHU3MOB K
CE30HHBIM MU3MEHEHUSM yCIOBUI
JKHU3HU.

JeMoHcTpanuu

Tabauipe! ¥ cxeMbl: «bruonornyeckue
PHUTMBD».

OoopynoBanmue: repbapuu u

PackpriBaTh conepxanue
MOHATHUS «OMOJIOTUICCKUE
PUTMEI.

XapakTepu30BaTh
0COOEHHOCTH BHEIIIHHUX,
BHYTPCHHUX, CYTOYHBIX U
TOJIMYHBIX OMOIOTHICCKIX
PHUTMOB.

[IpuBoauTE IpUMEpPHI
MIPOSIBIICHUS ONOJIOTHYECKUX

62 buonornueckue puTMbl KOJUICKI[MH PACTEHHI M KHUBOTHBIX, PHUTMOB Yy Pa3HBIX

oOJagaromux YepTaMu OpPTaHU3MOB.

MIPUCTIOCOOTIEHHOCTH K CE30HHBIM BEISBIATE 9epTHI

N3MEHEHHSIM YCIIOBHUI KHU3HU MPUCTIOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM
U3MCHCHUAM yCJIOBI/Iﬁ JKHU3HU.
OnwuceIBaTh CE30HHBIC
SIBJICHUS B )KU3HU
OpTaHHU3MOB,
pacrpocTpaH€HHBIX B CBOEH
MECTHOCTHU

JKusnenHsle (hOpMBI OPraHU3MOB. PackpriBaTh conepskanue

[MonsiTre o xu3HEHHOI hopMme. TIOHSATHS «KHU3HEHHas popMa

JKuznennsie popMBI pacTeHUH: OpraHu3May.

JIepeBbs, KyCTapHUKH, KyCTapHUYIKH, BrrsBisaTs ocobeHHOCTH

MHOTOJICTHHE TPABHI, OJHOJICTHHE CTpOCHHUS U

TpaBbl. JKuzHeHHbBIE (OPMEI KU3HEICATETbHOCTH

KUBOTHBIX: THAPOONOHTHL, TCOOMOHTHI, = PACTEHHH Pa3HBIX )KU3HEHHBIX

a9poOHOHTBEI. OCOOEHHOCTH CTPOSHUS ¢dhopm. [TpuBOIUTH IPUMEPHI

63 JKusHenHsie popmbl 1 06pa3a JKU3HH. pacTeHuil pasHbIX KU3HEHHBIX
OpraHu3MoOB JeMoHcTpanuu dopm.

TaGuuibt v cxemsl: «Ku3HeHHbIE BeIsBISITE OCOOCHHOCTH

(opMBbI pacTeHui», « Ki3HeHHbIe CTPOCHHS U

(OPMBI KUBOTHBIX». KHU3HEIEATeIBbHOCTH

ObopynoBanue: repbapun u
KOJUICKITNA paCTCHI/Iﬁ 1 )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX GOpM

JKUBOTHBIX PA3HbIX
KI3HEHHBIX (POPM.
IIpuBOaNTH IpUMEPHI
KHBOTHBIX Pa3HBIX
JKU3HEHHBIX (HOpM




64 bruotnueckue hakTopsl Buotnyeckue dakTopsl. Bumsr PackpbIBaTh conepxanue
OMOTHYECKHUX B3aUMOACHCTBUIL: TEPMUHOB U TOHSATHHA:
KOHKYPCHIIUS, XUIIHUYECTBO, CAMOMO3 = KOHKYPCHIIUS, XUIITHUYECTBO,
u ero gopmsl. [lapazutnsm, MapasuTU3M, MyTYaJIu3M,
KOOTIEpaIusi, MyTyaJlu3M, KOMMEHCAIH3M,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HeTpodudIeckue
HaxJeOHMIecTBO). HeTpodrueckue B3aHMOJICHCTBHSI.
B3aNMOJICHCTBUS (TOITUIECKIE, XapaxkTepu3oBaTh BUJIbI
¢dopuaeckue, padbpudeckne). 3HaUCHHE = OMOTHYECKHX
OMOTHYECKNX B3aUMOIECHCTBUN IS B3aNMMOIEUCTBHI.
CYLIECTBOBAHHUS OPIaHU3MOB B Cpezie OOBSICHATH CYIIHOCTD
3HaveHne OMOTUYECKUX oburanus. [IpUHIMIT KOHKYPEHTHOTO KOHKYpEHIIUH, XUIHUYecTBa, | https://resh.edu.ru/su
B3aMMOICHCTBHII It HCKITIOYEHHS. napasuTu3ma, MyTyajusma, biect/lesson/5392/sta
JemoHcTpanmumn KOMMeEHcaIn3ma.
05 CymeCTBOBaHUA Tabauim! u cxembl: «DKOCHCTEMA TTpUBOMTH MPUMEPHI 1/8378/
OpPraHu3MOB B Cpe/ie LIMPOKOJIUCTBEHHOTO JIecay, OpraHU3MOB, Y4acTBYIOIINX B
«3KocHucTeMa XBOMHOIO jiecay», «llemu | OMOTHYECKUX
oOuTaHus >
MTUTAHUN, «XUAIITHTIECTBOY, B3aMMOJICHCTBHAX Pa3HBIX
«Tapazutuzm», «KoHkypeHIMsD, THIIOB.
«Cumbmno3», «KomMmeHcamuzm. O1ieHnBaTh 3HAYECHUE
O0opynoBaHue: KOJUIEKIINU OMOTHYECKHNX
KHBOTHBIX, YYaCTBYIOIUX B B3aMMOJICHCTBHIN JIJIS
PA3IMYHBIX OMOTHYECKIX CyIIECTBOBaHMS OPTaHU3MOB B
B3aMMOJICHCTBUAX cpezne obuTaHusL.
OO0O0CHOBBIBATH JIEHCTBHE
MPUHIUIA KOHKYPSHTHOTO
HCKJIFOUCHUSI
O06001IeHME 110 TEME
66 «Opranusmel U cpena
OOUTaHUSD.
KonrponsHas pabora
DKOJIOTHYECKUE DKOJIOTHYECKHE XapaKTEPUCTHKU PackpbIBaTh conepxanue
67 XAPAKTEPHCTHKH gonym{unn. omynsnus xak MOHSTUS «IOIYJISIIHSD.
nojoruyeckas cucrema. Posp OreHUBATh 3HAYCHHE
IOy JISIANA HEOJTHOPOJHOCTHU Cpeabl, GPU3MIECKUX | HEOJHOPOJIHOCTHU CPEJIEbI,
0 0apbepoB U OCOOCHHOCTEH OMOIOTHH (usmueckux 6apbepoB U
CHOBHBIC I10Ka3aTcInu .
BHIOB B ()OPMHUPOBAHUHT ocobeHHocTeH Oroorun
68 IOy AN IIPOCTPAHCTBEHHON CTPYKTYPBI BHIOB B ()OPMHUPOBAHUHT

YHUCJICHHOCTD,

nonysanuii. OCHOBHBIE TTOKA3aTeNN

[IPOCTPaHCTBEHHOMN




IJIOTHOCTB, BO3pacTHas
Y TI0JI0Bast CTPYKTYypa

OCHOBHBIE TOKA3aTETH

MO JIAIUK: YUCICHHOCTD, INIOTHOCTH,
BO3pacTHAsl U TOJIOBasi CTPYKTYPa,
POXKIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIHSL.
JdemoncTpanun

Tabauipl ¥ CXEMBI: « DKOJIOTHYECKHE

CTPYKTYPbI HOIYJISLUH.
[IpuBoaUTE IpUMEPHI
MOMYJISIUI pa3HbIX BUJOB
pacTeHHi U KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
9KOJIOTHYECKHUE ITOKa3aTeIN

TTOITY JISIIH M. XapaKTEPUCTUKH IOy SN, MIOITYJIALIUHN: YUCIICHHOCTb,
69 POXKIACMOCTD, «IIpocTpaHCTBEHHAs CTPYKTypa NJOTHOCTh, BO3pAacTHas U
IIPUPOCT, TEMII POCTa, nomyJsiuun», «Bo3pacTHele upaMubl | [0JIOBask CTPYKTYpa,
TIOITYJIALTUN PpOXIAEMOCTb, IPUPOCT, TEMII
CMCPTHOCTH, MUI'PALIUU pocCTa, CMEpTHOCTS,
MUIpaLus.
Dkojioruuyeckas DKoJorHYecKasi CTpyKTypa PackpriBaTh conepxanue
70 nomyJsiuy. OneHKa YUCIEHHOCTH TEPMHHOB U TMOHATHIA:
CTPYKTYypa IOIYJIALUN
nonyssiuuu. JIuHamuka nomnyJisiiuy u JIAHAMMKA MOITYJIANH,
Jnnamuka MONYJISAN eé peryysiuus. buornueckuit OMOTHYECKHH MOTEHIINAI
71 " MOTEHUNAJ NOMYJISLIHH. TIOITYJISILIUU, KPUBBIE
1 €€ pery Al MopaenupoBaHue TUHAMUKA BBDKUBAHUS, (haKTOPHI
p oAl > p
nonyJssinun. Kpussie pocta CMEpPTHOCTH, EMKOCTb CpEbI.
YUCJIEHHOCTH TomyJisiuu. KpuBbie OOBSACHATh 3aKOHOMEPHOCTHU
BEDKHBAHUA. PeTyIsIus 9UCIEHHOCTH | pa3MeleHus ocobeit
MO JISIIIAI: POJIb (DaKTOPOB, MOIYJISIUHY Ha 3aHUMaeMOi
3aBUCSIINUX U HE 3aBUCSIINX OT TEPPUTOPHH.
IUIOTHOCTH. DKOJIoTHUecKue crparernu | OrneHnBaTh OMOTHIECKUH
BuzoB (r- u K-crparerun). MIOTEHLXAJ Oy JIALUN
JdemoHcTpanun Ppa3HBIX OPTaHA3MOB.
Tabaume! u cxembl: «CKOPOCTh AHanu3MpoBaTh KPUBHIE
KpI/IBLIe pocTta 3aCEJICHMS IIOBEPXHOCTH 3eman pocTa YUCJICHHOCTH
YUCIEHHOCTH pa3IMYHBIMU OpraHu3MaMm» TIOIYJISILIUU U KPUBbIE
72 BBDKHBAHMUS.
nonyssiyy. Kpusbie OO0OCHOBBIBATH IPUYHUHBI
BEDKUBaHUA CACP)KUBAHUSI OMOTUYECKOTO

MOTEHLIMAaJa pOCTa U IPUYUHBI
BCIIBIILIEK POXKIAEMOCTU Y
OTZEIbHBIX OPTaHU3MOB.
[epeuncnsaTe hakTopsl
CMEPTHOCTH, PETYIHPYIOLINE
YHUCJIEHHOCTb MOMYJISUI
pacTeHUM U KUBOTHBIX.
OmnuceIBaTh 9KOJIOTHUECKHE
CcTpaTeruu BUJIOB




DKoJoruyecKas HuIa
Buja. JlJaboparopuas
pabora

ITonsTre 00 PKOJIOrNYECKON HUIIIE
Buaa. Mecrtoobutanue. MHOTOMEpHAst
MOJIeNb 3KoJIoruueckoit Humm Jx. U.
XatunHcoHa. PazMepsl 9K0JI0OTHYeCcKOi

PaCKpLIBaTL COACpIKaHUC
TEPMUHOB 1 IIOHSTHH:
OKOJIOrM4Y€CKas HuIla, BU,
apcall, UHBa3us4.

73 «HpI/ICHOCOG TTeHUS Huiy. [loTenuuansHas u XapakTepu3oBaTh
. pearn30oBaHHAS HUIIIH. MHOTOMEPHYIO MOJETb
CEMAH PaCTCHUH K Bun xax cuctema momy . Apeansl | dkonormdeckoi Humu Jx. 1.
paccCeJICHUIO» BUZIOB. BUJIBI U MX KU3HEHHBIE XaT4nMHCOHA.
CTpaTeru. DKOJIOTHIECKHE [IpuBoANTE IPUMEPHI
74 Bun kax cucrema 9KBHBAJICHTHI. 9KOJIOTHYECKUX HUII Pa3HBIX
MOIYJISLHI 3aKOHOMEPHOCTH MOBEACHHS U BUJIOB PACTCHUHN M XKUBOTHBIX.
MUTpalni )KUBOTHBIX. bronornyeckue | BBISBIATE OTiiMYme
WHBA3HMHU YYXKEPOIHBIX BUJIOB. 9KOJIOTMYECKON HUIIN BHIA OT
JemoncTpanun €ro MECcToOOOUTaHUs.
Hoptper: Ix. Y. XaTunHCOH. I'paduuecku nzoodpaxatsb
Tabawume! u cxembl: «Moens MHOTOMEpPHYO MOJIETIb
3aKOHOMepHOCTI/I aKosiorndeckoi Humu Jx. W. SKOJIOTHYECKOH HUIIA I
. XaTIUHCOHAY. pa3HBIX BHIOB.
75 IIOBCICHHA 1 MUI'DalliU O0opynoBanue: repOapr pacTEHUI; BbIsSBISATE IpUYUHBI PA3THUUN
JKUBOTHBIX KOJIJICKITNH )KHUBOTHBIX. B pa3Mepax 3KOJIOTHIECKOI
JladopaTopHas padora HUIIN Y Pa3HBIX BUIOB
«IIpucnocobneHus CeMsiH paCTeHHI K | PacTeHUi U )KUBOTHBIX.
pacceseHHIo AHaNM3UpOBaTh MPUYUHBI U
TIOCJIE/ICTBHS CMEHBI
9KOJIOTHYECKON HUILU
O6o0uieHue o Teme
76 «IKOJIOTHS BUIOB U
IOy JIALIAI.
KontponbHas padota
CoobmiecTBa oprann3MoB. brorieno3 u | PackpsiBaTh conepskanue
ero cTpykrypa. CBsi3u MeXIy TEPMUHOB U TIOHSATHHA:
OpraHu3Mamu B OHOIIEHO3E. OuoLeHo3, OHOTOII. .
Coo01ecTBo JemoncTparmu TaOnuIbI U CXEMBI: XapakTepu3oBaTh OUOLICHO3 U h‘.[tps.//resh.edu.rulsu
77 OpTaHI3MOB — «CTpyKTypa GHOLIEHO3aY, €ro CTPYKTYPbL: BUIOBYIO, bject/lesson/5501/sta
«IKoCcHCTEMA IUPOKOIMCTBEHHOTO [POCTPAHCTBEHHYIO, rt/119075/
OuoueHo3 JIecay, « IKOCHCTEMA XBOMHOIO JIecay Tpoduyeckyro. [lepeuncists

1 TIPUBOIUTH IPUMEPHI CBS3EH
MEX/Iy OpraHHu3MaMH B
OuroIeHo3€e




DKocHUcTEMA KaK

DKocucTeMa Kak OTKpbITas CUCTEMa

PaCKpLIBaTL COACpIKaHUC

78 (A.Jx. Tencnu). @yHKIMOHANBHBIE TEPMUHOB U MOHSITH:
OTKpbITas cHCTCMa 0JIOKM OpraHM3MOB B 9KOCHUCTEME: 9KOCUCTEMA, MPOIYLIEHTHI
) )
MPOAYICHTHI, KOHCYMEHTEI, KOHCYMEHTBI, PeYLICHTEI,
penyueHTHl. Tpodudeckne ypoBHH. Tpoudeckne ypoBHH,
Tpoduueckue nenu u CeTH. Tpohudeckre (MUIIEBEIC)
AbGnoTtnueckue 0JIOKH SKOCHUCTEM. LETH U CETH.
[TouBHI 1 WITBI B 9KOCHCTEMAX. HaspBate cTpyKTypHBIE
KpyroBopoT BemecTB 1 MOTOK YHEPTUH | KOMIIOHEHTHI YKOCHCTEMEI.
B DKOCHCTEME. XapakTepu3oBaTh (QYHKITHH U
JeMoHCcTpanuu MIPUBOJUTH MIPUMEPHI
Hoptpetsl: B. H. Cykaués, A. J[x. OpPTraHU3MOB B SKOCHCTEME Ha
Tencunu. OCHOBE MMEIOIMXCSI 3HAHUU O
TaOauib! U CXEMBI: pacTteHusx, rpudax,
«DyHKIMOHATBHBIE TPYIIITBI 0aKTepHsIX W KUBOTHBIX.
prFOBOpOT BCIICCTB U OpPTraHU3MOB B 9KOCUCTEMEY, OnuceIBaTh KPYroBOpoT
79 MOTOK SHEPTUH B «KpyroBopoT BemiecTB B 3KOCUCTEME», = BEIIECTB M IOTOK YHEPTHH B
«llermm muTaHus (MacTOUIIHAS, JKOCHUCTEME.
9KOCHUCTEMEC JETPUTHAS)». OOBACHATH POJIb OPTAaHU3MOB
Oo0opynoBanme: repbapu pacTeHuil; | B OMOJIOTHIECKOM
KOJIICKITMH HACEKOMBIX; ydelia ITUI] U | KPYTOBOPOTE BEIICCTB U
3Bepeit MTOTOKE SHEPTHH.
IIpuBoauThE IpUMEpPHI
OpraHU3MOB, 3aHUMAIOIIHX
pa3HbIe YPOBHHU TPOPUUECKUX
MUPaAMHUI.
CocTaBJIsiTh CXEMBI IIEpeHOCa
BEIIEeCTBA M YHEPTUHU B
AKOCUCTEeMaX (IIeTIH TTUTAHWS).
CpaBHUBATh MACTOUIITHBIE U
JIETPUTHBIC LIS MTUTAHUS
OcCHOBHBIE TOKa3aTelIn OCHOBHBIE TI0Ka3aTeJI SKOCHCTEMBI. PackpbIBaTh conepxanue
80 KOCHCTEMEI buomacca u npoxykuus. TEPMHUHOB W MOHSTHH:
DKOIOTMYECKHE TUPAMUIBI YHCEIL, npojyKuus, Guomacca,
GHOMACCH 1 SHEpTH. 9KOJIOTHYECKAs TUPaMHJA.
XapakTepu3oBaTh MpaBuia
DKOIOIMUYECKHE AemoncTpauun . 9KOJIOTHYECKUX MTHUPaAMHT
]1 Tabauipbl M CXEMBIL: « DKOJOTHYECKAS qncel1, 6HOMACCHI 1 SHEPTHH.
nApaMKU/JIbI MHpaMuAa 9ucem», « DKOIOTHIECKas OOBACHATH IPUYUHEI

UpaMuia OMOMacch»,
«DKOJIOTHYECKAs TUPAMUA YHEPT UL

pa3IuYMii B IPOyKTHBHOCTU
Y Pa3HBIX SKOCUCTEM.




[IpuBOAUTE TPUMEPHI
MPAKTUICCKOTO MPUMEHEHHUS
MIPABHJI SKOJIOTUIECKHUX
MUPaAMHU]I.

CpaBHUBATh OMOMAcCy U
MIPOAYKITHIO SKOCHCTEM CYIIN
1 MupoBoro okeana

N3menenus cooOI1iecTB

[unamuxa sxocucmenm.
Kamacmpodguueckue nepecmporiixu.
Dnykmyayuu. HarpaBneHHsie
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccun. [lepBrdHbIE U BTOPHYHBIE
CYKIIECCHH U UX IPUIHHBL.
AHTpPOIIOT€HHbIE BO3IEHCTBUS Ha
cykneccun. KimmMakcHoe coo01iecTBo.
Buopaznoobpasue u NoIHOTA

PackpbIBaTh conepxanue
TEPMUHOB U TIOHSATHHA:
CYKILIECCH S, KITMMAKCHO®
€0001IeCTBO, CYKIIECCHOHHBIN
P

XapaKkTepu30BaTh CYKICCCHU:
[IEPBUYHBIC K BTOPHYHBIE,
MIPUBOANTE WX IIPUMEPHI U

https://resh.edu.ru/su
bject/lesson/4953/sta

Y HA3bIBATh PUYUHBI CMCHBI
— CYKILIECCUH KpPYTrOBOPOTA BEIIECTB — OCHOBA COOOIIIECTB. 1t/105422/
YCTOHYUBOCTH COOOIIECTB. CpaBHHMBATh BPEMCHHEIC H
JeMoHCcTpanum KOpEHHbIC OMOTEOIICHO3HI Ha
Tabauue! u cxembl: «O0pazoBaHue KOHKPETHBIX [IPUMEPAX CBOCH
6osotay, «IlepBUdHas CyKIECCHS, MecTHOCTH. MozeaupoBarth
«BoccraHoBneHue jeca mnocie Ppe3yJbTaThl IPOLIECCa CMEHBI
oXkapay OMOT€eOLIEHO30B O
BJIMSIHEM aHTPOIOTCHHOTO
(dakropa
[TpupoanbIe IIpupoanbie 5KOCUCTEMBI. PackpriBaTh conepxanue
Dkocucmemvl 03Ep u pex. TEPMHHOB U TTOHSTHIA: https://resh.edu.ru/su
IKOCHCTCMBI. Okocucmemul MOpel U OKeaHos. (uTONIAHKTOH, 300IUIAHKTOH, | biect/lesson/4953/sta
83 OKOCHCTEMBI 03¢p u Oxrocucmemvl mynop, necos, cmenei, SIPyCHOCTb. t/105422/
peK. DKOCHCTEMBI NYCHIbIHD. XapaxkTepu3oBaTh MPUPOIHBIE sl
o JemMoHcTpanuu 9KOCUCTEMBI, UX OCHOBHBIC
MOPCH H OKCaHOB TaOauie! U cXeMbl: «IKOCUCTEMA KOMIIOHCHTHI (Ha IpUMepe
IIMPOKOJIUCTBECHHOTO JIECAY, 03epa, XBOWHOTO U
[IpuponHbie «DKOCHCTEMAa XBOWHOTO Jiecay, IIMPOKOJIUCTBECHHOTO JIieca).
«3JKocucTemMa 03epay. OOBSACHATH MPUYUHBI https://resh.edu.ru/su
OKOCHCTCMBL. O6opynoBaHue: akBapUyM KaK MOJICTb | Pa3IMYHON OHMOMAcChI biect/lesson/4953/sta
84 DKOCHUCTEMBI TYHJP, 5KOCHCTEMBL. TIPOJLYLIEHTOB  KOHCYMEHTOB

JIECOB, CTEIEH,
MyCThIHb

OKckypens «DKCKYPCHS B THITHIHBII
6uoreoneHo3 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXO/I0JbHBIN HIIH
TTOMMEHHBIH JIYT, 03€p0, O0JIOTO)»

B IIPHUPOJIHBIX YKOCUCTEMAX.
CocTaBisATh NACTOUIIHBIC U
JETPUTHBIC LICITH TATAHUS
MIPUPOIHBIX IKOCHCTEM.

rt/105422/




[IpuBOAUTE TPUMEPHI
OpraHMU3MOB, BXOJISIIUX B
cocTaB (PUTOILIAHKTOHA,
300IJIAHKTOHA, OEHTOCA.
OOGOCHOBBIBATH POJTH
SIPYCHOCTH B KHU3HU
HA3eMHBIX YKOCHCTEM.
CpaBHUBATh OMOMAcCy U
MPOJYKIIMIO BOJHBIX U
HA3eMHBIX IKOCHCTEM

AHTpPOIIOTEHHBIE YKOCUCTEMBI.
ArposkocucTeMa. ATPOIICHO3.
Pazmiraus Mex Iy aHTPOTIOTeHHBIMHU H
TIPUPOJTHBIMHU 3KOCHCTEMaMHU.
JdemoncTpanuu

TaOauIbl U CXEMBI: K ATPOLICHO3Y,

PackpriBaTh conepxanue
TEPMHHOB U TMOHATHIA:
arpodKOCHCTEMa, arpoOIeHO3,
MOHOKYIIBTYpA.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI

«KpyroBopoT BeIecTB U IOTOK arpo3KOCUCTEMBL.
9HEPTHH B arpOICHO3EY. [MpuBOAKUTE TPUMEPHI https://resh.edu.ru/su
35 AHTpPOIIOTr€HHbIE OGopynosanne: repGapun arposKOCHCTEM. bject/lesson/4953/sta
SO (S s sy
JKeKypeus «IDKCKypeus B OO60CHOBBIBATH IPUYHUHBI
arposKocucTeMy (Ha I0JIe WIH B HU3KOW yCTOHYMBOCTHU
TETUTMYHOE XO035HCTBO)» arpo’KOCHCTEM.
CpaBHHUBATh arpO3KOCUCTEMBI
U IPUPOJHBIE SKOCHCTEMBI.
XapakTepH30BaTh poJib
YeJI0BeKa B COXPaHEHUU
YCTOMUYUBOCTH arp0o3KOCHCTEM
Vp603KOCI/ICTeMbI. YpboskocucreMbl. OCHOBHBIE PackpriBaTh conepxanue https://resh.edu.ru/su
TpakTuueckas pabora KOMITOHEHTBI YPOOIKOCHCTEM. TEPMHUHOB U TTOHATHH: biect/lesson/4953/sta
86 I'oponckas ¢uiopa n dayHa. ypbo3kocucrema,
«M3yuyenue u onucanue CuHaHTpOIU3aNus TOPOACKON (ayHbl. = CHHAHTPOIM3ALMSL, TOPOICKas rt/105422/
yPOOIKOCHCTEMBD» Buonoruueckoe u xo3siicTBeHHOE ¢itopa, ropojckas dayHa,
3HAa4YEHUE arpO3KOCUCTEM U 9KOMOHHUTOPUHT.
3aKOHOMEPHOCTH YPOOIKOCHCTEM. Xapaxkrepr3zoBath ocHOBHbIE | https://resh.edu.ru/su
dopmupoBanus 3akoHOMEpHOCTH (HOPMHUPOBAHUS KOMIIOHEHTbI YPOOIKOCUCTEM. | hiect/lesson/4953/sta
87 OCHOBHBIX B3aUMO/ICHCTBUH OnuceIBaTh OMOJIOTHIECKOE U
OCHOBHBIX . rt/105422/
OpPraHU3MOB B 3KOCHCTEMaxX. Pob XO35HICTBEHHOE 3HAYCHHUE
B3aMMO/JICUCTBUI KACKaono2o s¢gexma u 6udos- ypOOIKOCUCTEM.




OpPraHHU3MOB B
9KOCUCTEMAX

MexaHnu3MBbI
BO3JICUCTBUA
3arpsI3HEHUHN Pa3HbIX
THUIIOB Ha

20ughuxamopos (Kiouesvlx 61008) 6
DYHKYUOHUPOBAHUU IKOCUCTNEM.
[lepeHoc PHEPTUU U BEIIECTB MEKITY
CMEKHBIMU 3KOCUCTEMAaMH.

Y cTOHYMBOCTH OPraHNU3MOB,
MOMYJISALUI U 9KOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUM.

Mexanusmvi 6030eticmaus 3a2psa3Herutl
PA3HBIX MUNOE HA CYOOP2AHUSMEHHOM,
Op2AHUBMEHHOM, NONYIAYUOHHOM U
9IKOCUCTNEMHOM YPOBHSX, OCHOBbI
9IKONOSUUECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 BO30€UCMEUSL.

[IpuBOAUTH IPUMEPHI U
OIICHUBATh COCTOSIHUE
ypOOIKOCHUCTEM CBOCH
MECTHOCTH.

BrisBiaTs ocobeHHOCTH
TOPOZICKOH (IIOpHI U payHHI.
CpaBHHBATh YPOOIKOCHUCTEMBI
U PUPOJIHBIE SKOCUCTEMBI

88 Cy60pFaHI/13MeHHOM, MeTomonorus MOHUTOPHUHIA
OpraHH3MEHHOM, €CTECTBEHHBIX M aHTPOTIOTEHHBIX
9KOCHUCTEM.
MOIYJIAIUOHHOM U JleMOHCTpaIHH
9KOCHUCTEMHOM Tabanmer u cxemsl: «IIpumepsl
603KOCHCTEMY.
YPOBHAX ypOO3KOCHCTEM)
IpakTnyeckas padora «/3ydenue u
onucanue ypooIKOCUCTEMBIY.
JlaGopaTtopnas padora «3yueHue
PpasHOOOpa3ust MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX
IKOCHUCTEMAX)»
O060061eHue o Teme
«OKOJIOTHSI COOOIIIECTB.
89 DKOJIOTHYECKHUE
CHUCTEMBD».
KontponbHas padota
Buocepa — Buocdepa — obuieruianerapHas PackpsiBaTh coepkanue https://resh.edu.ru/su
0007104Ka 3eMITH, TJIe CYIIECTBYET WK | TEPMHHOB U MOHSTHIA: .
90 o0mieriaHeTapHas AC cyLuecTsy P bject/lesson/5394/sta
CyIIEeCTBOBAJIA XHM3Hb. Pa3BuTHE ouocdepa, KUBOE BEIIECTBO,
obonouka 3eminu MpeCTaBICHUN 0 Orocdepe B Tpyaax KOCHOE BEILECTBO, OHOKOCHOE rt/119104/
9. 31occa. Yuenue B.1. BepHa)chorq BEIIIECTBO, OMOTEHHOE hitps://resh.edu.ru/su
Vuenne B. U. o 6uocepe. O6nacTu 6uochepsl u €é | BemecTBo. [IpUBOANTH )
91 bject/lesson/5394/sta

Bepnanackoro o

cocrag. JKuBoe BemiecTBo 6nocheps! u
ero (pyHKITUH.

(hOpMyITMPOBKH OCHOBHBIX
noJsioxxeHui yuenus B. .

rt/119104/




ounochepe JdeMoHCcTpanuu Bepnajackoro o 6uocdepe.
Hoptpetsl: B. U. Bepnaackuii, 3. XapakTepr3oBaTh 00J1aCTH
3rocc. Ouocdeps! 1 UX COCTas,
TaGuuubt u cxemsl: «I'eochepsr Ha3bIBaTh 00J1aCTH
3eminy, « DyHKIUH KUBOTO pacnpocTpaHeHHs YKUBOTO
BEILECTBA» BEIECTBa B 000JIOUKAX 3eMIIN
Y BBUSIBISITH TIPUYUHBI €T0
Pa3IUYHOTO pacpeeIeHHs.
[epeuncnsats GyHKIAN
JKIBOTO BEIECTBA OHOCHEPHI
(ra3oBasi, OKUCIIUTEIHHO-
BOCCTAaHOBUTCIIbHAA,
KOHIIEHTPAIMOHHAs,
OMOXUMHUECKAs).
IIpuBoauThs IpUMEpPHI
peo0pas3yoIero
BO3/ICICTBUSI )HUBOTO
BellecTBa Ha Onocdepy.
AHaIM3UpOBaTh U OLICHUBATD
OMOIIOTHIECKYTO
MH(OPMAIIHIO O TI00ATBHBIX
9KOJIOTUYECKHX Mpodiemax
Ouocdepsl, Moy4aeMyo 13
Pa3HbIX HCTOYHHKOB.
OnenuBath Bkian B. H.
Bepnaackoro, 2. 31occa B
co3iaHue yueHus o ouochepe
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH CYLIIECTBOBAHUS PackpriBaTh conepskanue
6uocdepsl. OcodenHocTH Onocheps TEPMHUHOB U TTOHSTHH:
92 CYILIECTBOBAHUS g
Kak TJ100a1bHON 9KOCUCTEMBI. rino0agbpHas SKocucTeMa,
6HOC(1)epH Jnnamuueckoe paBHOBECHE B JAHAMHYECKOE paBHOBECHE,
o6uocdepe. KpyroBopoTsl BemecTs u KPYTOBOPOTHI BELIECTB,
OMOTeOXMMHYECKHE ITUKIEI (YIiiepona, ~ OMOTCOXMMHYECKHE ITKIIbI.
azora). PUTMUYHOCTE SIBJICHUIA B XapakTepu3oBaTh
KpyroBopoThl BEIECTB 6uocdepe. 0CcoOeHHOCTH OMOoCc(hephl KaKk
JdemoHcTpanun JI00ATEHOM SKOCHUCTEMBI.
93 1 OMOreOXUMHUYECKHE

LUK

Tab6muitet 1 cxembl: «I'eochepsnr
3eminy, « DyHKIUH KUBOTO
BeniecTBay, «KpyroBopot azora B
npupojie», «KKpyrosopor yrieposaa B
npupoje», «KKpyrosopor kuciiopona B

OnpenensaTs QyHKIHIO
ouocheps! B obecrieueHnH
OMOTEeHHOTO KPyroBOpoTa
BEIIICCTB Ha MIAHETE.
XapakTepr30BaTh OCHOBHBIC




npupoje», «KKpyrosopot Bos! B
IPUPOIE»

KpPYTOBOPOTHI: BOJIBI,
yriepoja, a3oTa.
CpaBHHMBAaTh 0COOCHHOCTH
KpPYTOBOPOTA PA3IUUHBIX
BEIIIECTB.

OrneHnBaTH 3HAYCHHE
KPYTOBOPOTa BEILIECTB ISt
CYLIECTBOBAHUS JKU3HU Ha
3emie.

OOBSCHATH POJH OPTAHU3MOB
B OMOJIOTHYECKOM
KpPYTrOBOPOTE BEIICCTB.
BEISBIIATE TUHAMHYECKOE
paBHOBecHE OHOC(EPHI.
[TpuBOAUTE TPUMEPHI
PUTMHYHOCTH SIBIICHUH B
ouochepe

30HaJIBHOCTE

3oHanbHOCTH Onocdepsl. [ToHsTHE O
6uome. OCHOBHBIE OMOMBI CYIIH:

PaCKpLIBaTL COACpIKaHUC
TEPMUHOB 1 IOHSTHH: 6I/IOMI)I,

94 6uocgepsl. OCHOBHBIE 9 .
TYHZIpa, XBOWHBIE Jieca, CMEIIAHHBIE U | TYHJpa, XBOWHBIE Jieca,
OMOMBI (711041 IIAPOKOJINCTBEHHBIE JIECA, CTEIIH, CMEIIaHHbIE JIeca,
CaBaHHbI, IYCTHIHU, TPOIIMYIECKHUE Jieca, = HIMPOKOJIUCTBEHHbIC Jieca,
BBICOKOTOpBsl. Kimmar, pactutensHblii | CTEIH, CaBaHHbI, TyCTHIHH,
1 )KUBOTHBIA MUP OMOMOB CYIIIH. TPOIHUYECKHUE Jieca,
CrpyKTypa v QYHKIIHS )KUBBIX CHCTEM, = BBICOKOTOPBSI.
OIIEHKA UX PECYPCHOr0 MOTeHIMAIA U IMToka3pIBaTh Ha KapTe U
6uochepHbIX QYHKIHIA. XapaKTepU30BaTh OCHOBHBIE
JlemoHcTpanuu OGUOMBI CYIIIH.
Y CTOHUMBOCT Tabuuiiel u cxembl: « OCHOBHBIE CpaBHUBATHL OCOOEHHOCTH
95 6uoMsI cyimy, «Knnmaruueckue KJIMMaTa, MoyYB,
Grocdepst nosca 3emum», « Tynapa», «Taiiray, PACTHTENILHOIO U KHBOTHOTO
«CMelIIaHHBI JIecy, MHpa pa3HbIX GHOMOB CYIIIH
«IIupoxonucTBEHHBIH Jecy, «CTenby, | 3emin.
«CaBanHay, «ITyCcTbIHY, BBISIBISITS IPUYHHBI
«Tpormmaeckutii mecy. 30HAJIFHOCTH B OMochepe
O0opynoBanme: repbapiu pacTeHUI
Pa3HbIX OMOMOB; KOJUICKIIHH
KHMBOTHBIX
96 O06o0061IeHne o TeMe

«buocdepa —




riodanpHas
IKOCUCTEMAY.
KonrtponsHas pabora

97

OKOJIOTHYECKHE
KPU3UCHI U UX TTPUYHHBI

98

BosaelicTBue uenoBeka
Ha 6uocdepy

DKOJIOTHYEeCKUE KPU3HCHI U UX
npuanHel. Bo3zelicTeue yenoBeka Ha
6nocdepy. 3arps3HeHHE BO3LYITHON
cpensl. OxpaHa Bo3ayxa. 3arps3HEeHNe
BOJIHOM cpezpl. OXpaHa BOJHBIX
pecypcoB. Paspyiienne nouBsl.
OxpaHa MOYBEHHBIX PECYpPCOB.
W3meHeHue knumara.
JeMoHcTpanuu

TaOauik! U cXeMbl: «3arpsi3HCHUE
aTMocdepbl», «3arps3HeHue
ruapocdepb», «3arpsi3HEHUE OYBEI,
«ITapHuKoBBIH 3 hexT»

PackpbIBaTh conepxaHue
TEPMUHOB U TIOHSATHHA:
atMocdepa, BelecTBa-
3arps3HATEINH, TAPHUKOBBIN
3¢ dexT, «030HOBAS ABIPAY,
«KHUCITIOTHBIE IO,
ruapocdepa, IBTpoPUKaIUSI
BOJIOEMOB, IIOYBA, 3PO3HUsL
MIOYB, MECTHUIIHIBI,
9KOJIOTUYECKUH KPHU3HC.
AHanu3upoBaTh
aHTPOIIOTCHHBIC (PAKTOPHI
BO3JICHCTBUS Ha Ouochepy
(pob yenoBeka B MpUPOJIe) Ha
Pa3HBIX ATAIaxX Pa3BUTHA
YeJI0BEYECKOTO OOIIECTBA.
XapakTepu3oBaTh
rio0abHBIE YKOJIOTHIECKIE
poOIeMbl; OCHOBHBIC
HCTOYHHMKH aTMOC(HEPHBIX
3arpA3HEHUI; SKOJIOTUYECKUE
POOJIEMBI, CBS3aHHBIC C
YBEJIMYEHHUEM TPAHCIIOPTa B
KpPYIIHBIX TOpOaax;
IBTPOQUKAIINIO BOTOEMOB;
MIOCTICICTBHS 3arPSI3HCHUS BOJT
XIMHYICCKIMH BEIICCTBAMU;
BO3JICHCTBHUE YEIIOBEKA Ha
MTOYBEHHEIH ITOKPOB.
ApPryMEHTHpOBAThH 3HAUCHUE
9KOJIOTHYECKUX 3HAHUI B
peLIeHnH BOIIpoca o

MOJIIeP KaHUH YCTOHYUBOCTH
ouocgepsl

https://resh.edu.ru/su
bject/lesson/5499/sta
rt/295898/

99

AHTpOIIOreHHOE
BO3JICHCTBUE HA

AHTpONIOT€HHOE BO3/ICUCTBUE HA
PACTUTENIBbHBIN U JKUBOTHBIN MUP.

PackpriBaTh conepxaHue
TEPMUHOB U MOHSITHIA:

https://resh.edu.ru/su
bject/lesson/5499/sta




pacTUTENbHBIN 1
KUBOTHBIN MUD.
Hrorosast KOHTpOIbHAS
pabora

100

OxpaHa npuposl

OxpaHa pacTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIC ITPHUHIUIIBI OXPAHBI
npuposl. Kpacusie kauru. Oco6o
OXpaHsieMbIC TIPUPOTHBIC TEPPUTOPHUH
(OOIIT). borannueckue caabl 1
300JIOTHYECKHUE MTAPKH.
JdemoncTpanuun

Tabanmer u cxemsl: «Ocobo
OXpaHseMBbIe TIPUPOTHBIC
TEPPUTOPHID.

OoopynoBanmne: Gotorpaduu
OXpaHSEMBIX PACTCHUI U )KUBOTHBIX
Kpacnoit kauru PO, KpacHoil kauru
peruona

COKpaIlleHUe
OuopazHoobpasus, oxpaHa
HIPUPOJIBI, 0CO00 OXpaHsieMble
IPUPOJHBIE TEPPUTOPUU
(OOIIT), 6oTanMuecKuii ca,
300JIOTHYECKUH TAPK.
XapakTepu3oBaTh
IIJIAHETApHYIO POJIb PACTEHUI
1 )KUBOTHBIX.

IIpuBoaUTH IpUMEPHI
IPSIMOTO U KOCBEHHOT'O
BO3JICHCTBUS UeIOBEKa Ha
pacTUTENBHBII U )KUBOTHBIH
MHUD.

XapaxTepu30oBaTh MPUHLIUIIBI
«BceMupHoi cTpaTeruu
OXpPaHbI IPAPOIBD.
[epeuncasiTe 0cOOEHHOCTH
pazauunbix OOIIT.
[puBonute npumepsr OOIIT,
PAacCIIOIOKEHHBIX B CBOCH
MECTHOCTH.

Jloka3biBaTh HAa IpUMEpPAX
OTACHOCTh COKPALICHUS
OMOJIOTUYECKOro
pa3HooOpas3ust 3eMiTH.
[TpuBOAMTH MPUMEPHI PEAKUX
1 MaJIOYMCIICHHBIX BUIOB
pacTeHui 1 KUBOTHBIX CBOEH
MECTHOCTH, 3aHECEHHBIX B
KpacHble KHUTH PETHOHOB U
Kpacnyto xkuury PO

rt/295898/

https://resh.edu.ru/su
bject/lesson/3896/sta
rt/17493/
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OCHOBHbIE TPUHLHUIIBI
YCTOWYHBOTO Pa3BUTHUS
4eJl0BeYeCTBa U
MPUPOJIBI

102

PammonanbHoe
MPUPOAOTNOIb30BAHUE U

OCHOBHbBIE TIPHHIUIBI YCTOHYHUBOTO
Pa3BHUTHSI YEJIOBEUECTBA M IPUPOIBI.
PanroHansHOe MPUPOIONOIb30BAHHE U
CcoXpaHeHHe OUOJIOTHIECKOTO
pasHoo6pazus 3emim. O0mye
3aKOHOMEPHOCTH TTI00aTbHBIX
9KOJIOTHUECKUX KPU3UCOB.
OCO0EHHOCTH COBPEMEHHOTO KpH3HCa
U €0 BEPOSTHBIC IMOCIIECICTBUS.

PackpriBaTh conepxanue
TEPMHHOB U IOHATHA:
panroHaIbHOE
MIPUPOIOIOIH30BAHNE,
YCTOMUYUBOE pa3BUTHE,
MIPUPOIHEIE PECYPCHI,
SKOJIOTHYECKU CIeI.
Xapakrepu3oBaTb OCHOBHBIE
[PUHLIMIIE] YCTOMYHUBOTO

https://resh.edu.ru/su
bject/lesson/3896/sta
rt/17493/




COXpaHECHHE
OMOJIOTUIECKOTO
pa3zHooOpa3us 3eMiau

Pa3BuTne METOI0B MOHUTOPUHTA
Pa3BHUTHSI OMACHBIX TEXHOT€HHBIX
npoueccoB. Cucmemnble Uccred08aHs.
nepexooa K pecypcocbepezaioweli u
KOHKYPEHMOCNOCOOHOI SHepeemuKe.
Buonozuuecroe pasnoobpasue u
buopecypcwl. Hayuonanvhvie
uHpopMayuorHble cucmembi,
obecneuusarouyue 00Cmyn K
uHpopMayuu no coCMosTHUIO
OMOENbHBIX GUO0E U IKOCUCTEM.
Ochogvl 9Kopeadbunumayul IKOCUCmem
u cnocobos 60pvobL ¢
buonospesicoenuamu. Pexoncmpyxkyus
MOPCKUX U HAZEMHBIX IKOCUCTIEM.
JeMoHcTpanuu

Tabaume! u cxemsl: «Monenun
YIPaBISIEMOTO MHPa

Pa3BUTHS YEJIOBEUECTBA U
HPUPOJIBL.

OnuceIBaTh HEUCUEPIIAEMBIE U
ncuepnaeMsble MPUPOIHBIE
pecypcsl, Hoa4epKuBast
OTHOCHTEIFHOCTh
HEHCYEPIaeMOCTH
HPUPOAHBIX PECYPCOB;
XapaKTepHU30BaTh MPOLECCH
UX BO3HUKHOBEHUS H YCIIOBHUS
cpeabl, IPUBOASIINE K UX
(OpMHPOBAHUIO.

PackpriBaTh po0emMbl
PaIOHAILHOTO
MIPUPOJIOTIOIB30BAHHUS U
HaXOJHTh ITyTH UX PELICHUS

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

10
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