MVYHUILAITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE
«CPEJJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 8»

AHHOTauMs K padoueii nporpaMmme
yueOHoro npeamera «buosiorns»

Pabouast mporpamMma ydeOHOro mpeamera «buonorus» o0s3aTeNbHON MPEeAMETHOU
obnmactu «EcTecTBEHHO-HAydHBIE TPEIMETHD» pa3paboTaHa B COOTBETCTBUU C ITYHKTOM
18.2.2 o6HOBIEHHOTO (heaepaIbHOTO TOCYIapCTBEHHOTO O0pa30BaTEILHOTO CTaHIapTa
cpennero obmero oopazoBanust (mamee - ®I'OC COO), denepanpHON 00pazoBaTeIbHON
nporpaMMel cpeanero obmero odpazoBanus (naiee - @OII COO) u peanuzyercs 2 roga ¢
10 mo 11 xmaccel. DTOT y4eOHBIA TpeaMeT 00O3HA4YeH B 00S3aTEeNbHON YacTH ydeOHOTO
maHa. JlanHas paboyasi mporpaMMa SIBJISIETCS YaCThIO COIEPKATENBHOTO pa3zesia OCHOBHON
o0Opa3oBaTenbHOI MporpaMMbl cpenHero oomiero oopazosanus (nasiee — OOIT COO).

PaGouast mporpamma paszpadotana rpymnmnoi yuutenet (Mununa O.M., CamoiisieHKo
JLH.) B cootBerctBuu c¢ 1. 18.2.2 ®I'OC COO wu onpenenser OpraHU3aUIO
oOpazoBarenpHO AesTenbHOcTH yuuTenem B MBOY COIII Ne 8 mo ompeneneHHOMY
yueOHOMY TIpEIMETY C y4eToM paboueil mporpammsel Bocnutanus. [Iporpamma peanusyercs
Ha 0a30BOM U YIUTyOJICHHOM YPOBHE.

PaGouass mporpamma yuebHoro mpeamera sBigercs dYacteio OOIl  COO,
ONPEAETSAIONIECH:

- TUIAHUPYEMBIE pe3yIbTaThl OCBOEHHUS y4eOHOro mpeameTra (JMYHOCTHEIE,
MeTaIpeAMETHBIC U TIPEIMETHBIC);

- COJIepKaHUE YUYEOHOTO IIPEAMETa;

- TEMaTHUYeCKO€ IUIAHMPOBAaHUE, B TOM UYHCIE C Yy4eToM paboyell MIporpaMmbl
BOCITUTaHUS C YKa3aHNUEM KOJIMYECTBA YAaCOB, OTBOJUMBIX Ha OCBOCHHE KAXTOW TEMBI.

PaGouast mporpamMma oOCykJieHa M MPUHATA PEIICHUEM IearoTHYECKOro COBETa U
yTBepxkaeHa nupekropom MBOY COII Ne 8

Hara 31.08 2023 r.




MMWHHCTEPCTBO ITPOCBEIEHU ST POCCUICKOM ®EJIEPALIN
MunucrepcTBO 00pa3oBanus U Hayku [lepmckoro kpas

JlenapTaMeHT MyHULIUNIAIbHBIX YUPEXKICHUN
Anmunauctpanuu Kpacnosumepckoro I'O

MBOY COII Ne 8

[TPUHATO
Ha [EIarOrMYECKOM COBETE

MBOY COII Ne 8
npotokoia Ne 1
ot 30 aBrycra 2023 r.

PABOYAS IPOTPAMMA
(ID 373626)

YTBEPXJIEHO
MPUKA30M JUPEKTOpa
MBOY COII Ne 8

Ne 245

ot 31 aBrycra 2023 r.

yueOHoro npeamera «buosiorus» (ba3oBblii ypoBeHb)

st ooydaromuxcs 10-11 kmaccos

VYyurens: Muauna O.M.

r. KpacuoBuiepck 2023



|. [Inanupyemble pe3yabTaThl 0CBOeHHs Y4ueOHOTro npeamera «buosorus, 10»
JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUs INpeaMeTa «bUOJIOrus» BBIIEIEHBI CIEIYIOLUe
COCTABIISIFOLINE: OCO3HAHHE OOYYAIOIIMMUCS POCCHMCKON TI'pa)XIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUI0, HAJIMUYUEe MOTHBALUU K OOY4YEHHUIO OMOJIOTUH,
LIEJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUH JMYHOCTM HA OCHOBE KJIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKUX TPaAULUN pa3BUTUS OMOJIOTMYECKOrO 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIMXCs
PYKOBOJCTBOBATbCSA B CBOEH IEATEIBHOCTH LICHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, NPUCYIIUMHU CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHUs, HAJMYUE SKOJIOTUYECKOTO MPABOCO3HAHMSA, CIIOCOOHOCTH CTaBHUTH IENU H
CTPOUTH KU3HECHHBIC IIJIaHBI.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUS MpeameTa «buojorus» AOCTHralTCs B €IMHCTBE y4eOHOU M
BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMH M TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMHA B OOIIECTBE MPABUIAMHA U HOPMAMH
MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMSI, CAMOBOCIUTAHUS M CaMOPA3BHUTHUS, Pa3BUTHSI
BHYTPEHHEH MO3HUIMHN JTUYHOCTHU, MATPUOTU3MA, YBAXKECHHS K 3aKOHY W IMPABOIOPSIKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJIEHHIO, B3aMMHOTO YBa)KEHUS, OCPEKHOTO0 OTHOIIECHUS K KyJIbTYpHOMY HACIEIUI0 U
TpaauLUsM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoit @enepaiiuu, NpUupoie U OKpYKarollen cpese.

JIM9YHOCTHBIE PE3YyIbTAaTBl OCBOCHHA y‘IC6HOFO npeameTa «buosyorusy IOIDKHEI OTpaXXaTb
FOTOBHOCTb M CIOCOOHOCTD o6y11a10u1nxc;1 PYKOBOACTBOBATHCS C(i)OpMPIpOBaHHOI‘/‘I BHYTpCHHCﬁ HOSHHHeﬁ
JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpHeHTaHHﬁ, MMO3UTUBHBIX BHYTPCHHUX Y66)KHGHHﬁ, COOTBCTCTBYIOIIIUX
TpaAUIIUOHHBIM LCHHOCTAM pOCCHﬁCKOFO O6IJ_[CCTBa, paCcIupCHUC JKHU3HCHHOI'O OIIbITa MW OIIbITa
ACATCIIbHOCTU B IIPOLECCCC pCalin3aliliid OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCHHUTATEIBHOMN ACATCIbHOCTH, B TOM
YHCJIC B 4aCTH:

1) rpakaaHcKoro BOCHMTAHMA: C(HOPMHUPOBAHHOCTh TPAXKIAHCKON MO3MIUU OOYYAIOIIErocs Kak
aKTUBHOTO M OTBETCTBEHHOTO 4YJIEHA POCCHIICKOTO OOIIECTBA; OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TMPaB U
00s13aHHOCTEH, yBaXKCHUE 3aKOHA U MPABOIOPSIKA; TOTOBHOCTh K COBMECTHON TBOPYECKOM IEATEIHHOCTH
MPU  CO3JaHUM YYEOHBIX TMPOEKTOB, PEIICHUM YYEeOHBIX U TIO3HABATENBHBIX 3a]1a4, BBINOTHECHUU
OMOJIOTUUECKUX JKCIIEPUMEHTOB; CIIOCOOHOCTH OMPENENSATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSACHATH €€; YMEHUE YUUTHIBATH B CBOMX JCHCTBUAX HEOOXOIAMMOCTH
KOHCTPYKTUBHOTO B3aMMOJICHCTBHUS JIOACH C pa3sHBIMU YOECKIECHUSMHU, KYJIbTYPHBIMH IEHHOCTSMU H
COLMAJIbHBIM IIOJIOKEHUEM; TOTOBHOCTH K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJIHEHHUS
y4eOHBIX, TO3HABATENBHBIX W HCCIENOBATENbCKUX 3a/1ay, YBAXKUTEIBHOTO OTHOIIEHHS K MHEHHIO
ONIMOHEHTOB TpHU OOCYKJIEHUH CIOPHBIX BOMPOCOB OHOJOTHYECKOTO COJEP)KAaHUSA, TOTOBHOCTh K
TYMaHUTAPHOW U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCMUTAHUS: CHOPMUPOBAHHOCTH POCCHICKOM TPaXKMAaHCKON HICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Iepel PoanHOM, ropaoctu 3a cBOM
Kpail, CBOI0 PonuHy, CBOM SI3bIK U KYJBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;
IHEHHOCTHOC OTHOMICHUEC K NPHUPOJAHOMY HACICAWIO W INaMATHHKaM HOPHUPOABLI, JOCTHXXCHUAM Poccun B
HayKe, UCKYCCTBE, CIOPTE, TEXHOJOTHSX, TPY/E; CIOCOOHOCTh OIICHWBATh BKJIAJ POCCUMCKUX YUYEHBIX B
CTaHOBJICHUC W PA3BUTHUC 6I/IOJ'IOFI/II/I, MOHUMAaHUs 3HAYeHHsT OMOJIOTMHM B IMMO3HAHUU 3aKOHOB npupoael, B
KU3HU YeJIOBEeKa U COBPEMEHHOTro o0IIecTBa; ueiiHas yOex IEHHOCTh, TOTOBHOCTD K CIIY’KCHHUIO U 3aIIHUTe
OTedecTBa, OTBETCTBEHHOCTH 3a €r0 CyNL0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIMTAHMS: OCO3HAHHUE JTyXOBHBIX IIEHHOCTEH POCCHUHCKOrO HApo/a;
c(OPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHYECKOT0 TIOBEJICHUS; CIIOCOOHOCTDh OIICHWBATh CUTYAlHIO



W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,
OCO3HaHUWE JIMYHOTO BKJIa/Ja B MOCTPOEHUE YCTOMYMBOTO OYMYIIETO; OTBETCTBEHHOE OTHOIICHHE K CBOUM
pOAUTENSAM, CO3JIaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO NPUHATHS IIEHHOCTEW CEMEWHON J>KU3HU B
COOTBETCTBHUH C TpaIII/H_[I/ISIMI/I HapOI[OB POCCI/II/I;

4) ICTETUYECCKOI0 BOCIHMTAHUSA: 3CTCTUYCCKOC OTHOIICHHWE K MHPY, BKIIO4Yasd I3CTECTHUKY 6BITa,
HAay4YHOro H TCXHHUYCCKOro TBOpPUYCCTBA, ClopTa, Tpyada, O6IJ.ICCTB€HHBIX OTHOHIGHPIﬁ; ITIOHMMAaHHuEC
OMOIIMOHAJIbHOI'O BO3I[CI>1CTBPI$I JKHBO mpupoabl U et HEHHOCTH, TOTOBHOCTb K CAMOBBIPAKCHUIO B PA3HBIX
BUJaxX UCKYCCTBA, CTPECMIICHHUC NIPOABJIATEL KaUCCTBA TBOp‘-IGCKOfI JIMYHOCTH,

5) ¢usnueckoro BocnuTaHUs, (QOPMUPOBAHUS KYJIbTYPHl 3I0POBbS U OMOIMOHAIBHOTO
Onaronoiy4dusi: MOHUMAHUE U Peayn3alys 370pOBOro M 0e30macHoOro oopasa *KM3HHU (370pOBOE IHUTAHHUE,
COOJIIO/ICHNE TUTHEHNYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHATUN M OTIBIXA, PErYIApHas
¢u3nveckas aKTUBHOCTbB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOLICHHUS K COOCTBEHHOMY
¢u3MUeCKOMy M IICMXMYECKOMY 3[0POBBIO; IOHMMAaHHE IICHHOCTH MPaBWJI HWHIUBUIYaIbHOTO U
KOJUIGKTUBHOTO O€30IIaCHOTO IOBEJCHUS B CUTYAaIMsX, YIPOXKAIOIIMX 3J0POBBI0 M JKH3HM JIIOJCH;
OCO3HaHHE TOCJIEACTBUA W HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOJCHUS aJKOrois, HapKOTHKOB,
KYpeHHUs);

6) TPYA0BOr0 BOCIHTAHMUS: TOTOBHOCTh K TPY/Y, OCO3HAHHE LICHHOCTH MacTEpCTBa, TPYIOI00uE;
TOTOBHOCTb K aKTUBHOM J€SITEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOM HaIpaBICHHOCTH, CIIOCOOHOCTb
MHUIMHAPOBATh, IJIAHUPOBATh U CAMOCTOSITENILHO BBINOJIHATH TAKYIO JEATEIBHOCTD; UHTEPEC K PA3IUUYHBIM
cdepam npodeccHoHaNBHON NesITeTPHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBHIOOp OyayIei npodeccuu u
PCaIN30BbIBATH cOOCTBEHHBIE >KU3HEHHEBIE IIJ1aHbl,; TOTOBHOCTH H CIIOCOOHOCTb K O6p3,30BaHI/IIO n
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) IKOJIOTHYECKOr0 BOCHHUTAHMSA: DKOJOIMUYECKH LEJIecOOOpa3sHOE OTHOLICHHE K IPUPOJAE Kak
HCTOYHUKY >KM3HU Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS; OBBIILIEHUE YPOBHS IKOJIOTUYECKON KYJbTYpHI:
nprOOpEeTeHUE OMBITA TUIAHMPOBAHUS MTOCTYIKOB U OIICHKH WX BO3MOXKHBIX TOCIEICTBHMA I OKPYKAIOIIEH
Cpezbl; 0OCO3HaHME INIO0ATBHOIO XapaKTepa 3KOJOIMYECKHX MPOOJeM U IMyTed MX PELIeHHs; CIOCOOHOCTh
UCIOJb30BaTh MpHOOpeTacMble NpU HM3YyYECHUM OMOJIOTMM 3HAHUSA M YMEHHsS IpH pPELIeHUU MpoOlIieM,
CBSI3aHHBIX C PALMOHAIBHBIM IPHPOJIONONIB30BaHUEM (COOMIOZCHNE TNpaBUII MOBEJIEHHS B MPHUPOJIE,
HampaBJICHHBIX HAa COXpaHEHHE pPAaBHOBECHsl B SKOCHCTEMaX, OXpaHy BHUIOB, 3KOCHUCTEM, Ouocdepsi);
aKTUBHOE HENpUATHE JCHCTBUM, IPUHOCAIIUX BpEl OKpYXKalolle MNpUPOJHOW Ccpene, yMEHHE
IIPOTHO3UPOBaTh HEOJArONPUATHBIE HKOJOTMUYECKHE TOCIEACTBUS MNPEANPUHUMAEMBIX JCUCTBUI U
MPEeOTBPALaTh MX; HAJIMYUE PA3BUTOrO SKOJIOTMUECKOIO MBILIUICHUS, SKOJIOTMYECKON KYJIbTYpbI, ONbITA
NeSITEIbHOCTH JKOJIOTMYECKO HAalpaBJIeHHOCTH, YMEHHSI PYKOBOJCTBOBAThCSI MMU B IIO3HABaTENbHOM,
KOMMYHHMKAaTUBHOM M COI[MAJIBHON MpaKkTUKE, FOTOBHOCTH K YYacTHIO B IPAKTUYECKOW AESITETbHOCTU
HKOJIOTMUYECKOI HaNpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIEeCTBEHHOMN MPAaKTHUKH, OCHOBAHHOTO Ha JWajore KyJbTyp, CIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO MECTa
B MOJHUKYJITYPHOM MHPE; COBEPILIEHCTBOBAaHHE S3BIKOBOM M YMTATENbCKOW KYJIbTYpPhl KakK CpEACTBa
B3aMMOJICHCTBUS MEXIy JIOJbMU M IO3HAHMS MHpa; MOHMMaHUE CHenuPUKUA OHUONOrMM KakK HayKH,
oco3HaHMA €€ poiu B (OPMHUPOBAHMU PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEIOCTHOTO
NpEJCTaBICHU 00 OKpYXarollleM MHUpPe KaK O €IUHCTBE MPHUPOJIbl, YEJIOBEKa M OOILIECTBA, B MO3HAHUH
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PelIeHHH TPOOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;



yOexAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH Ui COBPEMEHHOW LMBHIM3ALMU: OOECeueHUs: HOBOTO
YPOBHSI Pa3BUTHUS MEIULUHBI, CO3[JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX PElIaTh PECYpCHBIE
mpoOJieMbl pa3BUTHUSL YEIOBEYECTBA, MOMCKA MyTeW BBIXOJA U3 TJIOOAJIBHBIX SKOJIOTMUYECKUX MpoOsieM U
obecrniedeHus nepexoaa K yCTOHIMBOMY Pa3BUTHIO, PAIMOHAILHOMY HCITOJIb30BAHUIO TIPUPOTHBIX PECYPCOB
1 (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIYUCHUU OMOJIOTUYCCKUX 3HAHHWH B LEJSIX MOBBIMICHUS OOIICH KYIbTYpPHI,
€CTECTBCHHO-HAYYHON IPAMOTHOCTH, KaK COCTaBHON 4acTH ()YHKIIMOHATHHOW TPAMOTHOCTH OOYYaroIIiXCs,
dbopMUpyeMoii pu N3ydeHUH OHOJIOTHH;

MNOHUMAHHEC CYINIHOCTU MCETOJOB IO3HAHUA, UCIIOJIB3YECMbIX B CCTCCTBCHHBLIX HAyKaXx, CIIOCOOHOCTHU
HCIIOJIb30BAaTh IIOJIYy4aCMbIC 3HAHUA [JIA aHajlin3a H OOBSCHCHHS SIBJIICHHI OKpy)Xaromero Mupa Hu
MPOUCXOAAIINX B HEM I/I3M€H€HI/H>'I, YMCHHUC ACJIaTh 000CHOBaAHHBIE 3aKJIIOYEHHUS Ha OCHOBE HAay4YHBIX q)aKTOB
U UMCIOINUXCA JAHHBIX C TCJIBIO MTOJYUCHUA NOCTOBCPHBIX BHIBOOB,

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIO/Ib30BaTh OMOJOTHYCCKUE 3HAHMS AJid pCHICHUA HpO6JIeM B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX,

OCO3HAaHUE [ICHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBJIATH INPOEKTHYH U
HCCIIEA0BATENBCKYIO AESTENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTH K HCIIPEPBIBHOMY o6pa3013aH1/1}0 n caMoo6pa30BaHmo, K aKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUN 0 OMOJIOTHH B COOTBETCTBUH C KU3HCHHBIMU HOTpe6HOCT$IMI/I.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buosorus» BKIHOYAIOT: 3HAUYMMBIE
s (GopMUpOBaHMS ~ MHMPOBO33pEHHUS  OOYYaIOUMXCA  MEXKIUCHMIUIMHAPHBbIE  (MEXIpeAMETHbBIE)
oOllleHay4YHbIE MOHATHUS, OTPaKaloIlMe LEJIOCTHOCTh HAy4YHOH KapTHHBI MHpa U CIEeUU(PUKY METOA0B
MIO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELLECTBO, SHEPIHUs, SIBICHUE, IPOLIECC, CUCTEMA,
Hay4yHbI (paKT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIIEJJOBaHME, HAOIIOAECHUE,
U3MEpEeHue, DOKCIEPUMEHT W JpPYTUX), YHHUBEpcajbHble y4yeOHble JAelcTBUA  (IO3HABaTENIbHBIE,
KOMMYHHMKaTHUBHBIE, PETYJISATUBHbBIE), oOecrnieunBaomue GpopmupoBanue (GyHKIIMOHATBLHOW IPaMOTHOCTH U
COLMAJIbHOW KOMIETEHIIMM OOy4yaroluXxcs, CHOCOOHOCTh OOYYaloIIUXCS HCMONb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33pPEHYECKHE 3HAaHUS M  yHUBEpCAJbHbIE YyuyeOHBbIE JIEHCTBHS B
MIO3HABATEJILHON U COLIMAJIBHOM MPAKTUKE.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBHUS
Ba3zoBble Joruyeckue aeiicrBus:

CaMOCTOSITENIbHO (hOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
WCIIOJIb30BaTh TIPH OCBOCHUM 3HAHUUW MPUEMBI JIOTUUECKOTO0 MBINUICHUS (aHaJn3a, CUHTE3a, CPAaBHEHMUS,
kiaccudukanuu, 0000IIeHHs), PACKPBIBATh CMBICT OMOJIOTHYECKUX TMOHATHN (BBIICTATH UX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIIUBATH CBSI3H C IPYTUMHU MTOHATHSIMH ),

onpeaciIATb LCIW ACATCIBHOCTH, 3aJaBasd IapaMETpbl U KPUTCPUU HUX JOCTUIKCHHSA, COOTHOCHUTDH
PE3YIBTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCJIAMU,

HCIIOJIb30BaTh OMOJIOTUYECKHE TOHATUSA N1 OOBsICHEHUS ()aKTOB U SIBICHUN >XKUBOM MPUPOJIBI;
CTPOUTH JIOTHYECKHE pacCyXJeHuss (MHOYKTHBHbIE, JEAYKTUBHbIE, II0 aHAJOrHH), BBIABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBJICHUSAX, POPMYIUPOBATH BBIBOBI U 3aKIIIOUEHUS;



MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEACTBA AJISl MPEACTABICHUS CYILIECTBEHHBIX CBsI3€l U OTHOIIEHUM
B M3y4aeMbIX OHMOJIOTUYECKUX O0BEKTaX, a TaKKe MPOTUBOPEUHH Pa3HOTO POJia, BBISIBJICHHBIX B Pa3IUUYHbBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUTAH pELICHUS MpoOJeMbl ¢ YYETOM aHalu3a HMEIONIMXCS MaTepUaNbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCHUTBb KOPPCKTHUBEI B ACATCIBHOCTH, OLICHUBATHL COOTBETCTBUE PE3YJILTATOB ILC/IAM, OLICHHUBATH
PUCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIMHHUPOBATH U BBITOIHATH PAOOTy B YCIOBUSIX PEaIbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

Pa3BHUBATh KPCATHUBHOC MBIIIJIICHUEC TP PCIICHHUHU JKU3HCHHBIX HpOGJIeM.
ba3oBble HCCICA0BATCIbCKHC HeﬁCTBHﬂ:

BJIaACTh HaBbIKaMH y‘-I€6HO-I/ICCJI€IIOBaTeJIBCKOf/'I u HpOCKTHOfI JACATCIBHOCTH, HaBbIKaMH
paspeiCHu-d HpO6JI€M, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

HCIIOJIB30BATh Pa3JIMYHbIC BUAbI ACATCIBbHOCTH 11O IMOJYYCHHUIO HOBOI'O 3HAHM, €0 HHTCPIPETAINHU,
Hpeo6pa3013aHmo U TIPUMCHCHHUIO B y‘-Ie6HI)IX CUTyalusax, B TOM 4YHUCIIC IIpHU CO3AaHHUUN yT-Ie6HI)IX u
COHMAJIBHBIX ITPOCKTOB;

dbopMHUpOBaTh HAYYHBIA THUI MBIIUICHUSA, BIAJETh HAYYHOM TEPMUHOJIOTHUEH, KIIOYEBBIMHU
MOHATUSIMHA U METOAAMU;

CTaBUTH U (OPMYIUPOBATH COOCTBCHHBIE 33J]a4i B 00Pa30BATEIBHON JEATCIILHOCTH M JKU3HCHHBIX
CUTYyalUsIX;

BBIABIIATE IMPUYUHHO-CIICACTBCHHBIC CBA3HW U AKTYAJIM3UPOBATH 3a/avy, BBIABUI'dATb THUIIOTC3Y eé
pEelICHUA, HAaXOAWThb AaprymMeHTHBI I J0Ka3aTCJIbCTBA CBOHX YTBep)KI[eHI/II\/JI, 3aaaBaTb IIapaMETpbl H
KpUTCpUM PEHICHHUA, AHAIIM3UPOBATH IMOJTYYCHHBIC B XOJ€ PCIICHHUA 3aaadyu peE3yJIbTaTbl, KPUTUYCCKU
OICHUBATHb UX NOCTOBECPHOCTH, IPOTHO3UPOBATH U3MCHCHHEC B HOBBIX YCIIOBUAX,

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISATh  IIEJICHANIPABJICHHBIM TIOUCK TIEPEHOCa CPEACTB M CIOCOOOB  JICHCTBUS B
npodecCHOHATIBHYIO CPeay;

YMCThH IIEPECHOCUTH 3HAHUS B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obmactu KHU3HCACATCIIBHOCTH,

YMCTh HHTETPHUPOBATH 3HAHHUA H3 Pa3HBIX MPCIMCETHBIX O6J'IaCTeI\/'I; BbIIBUT'aTb HOBBLIC HJCH,
npeajaratb OpPUTHMHAJIBHBIC TIOAXOAbI W PCHICHUA, CTaBUTH HpO6HCMBI U 3aJa4dd, JOITyCKArolIne
AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HMCTOYHUKAX HMHpOpManuu (TEKCTe y4eOHOro MocoOus, Hay4yHO-
MOMYJISIPHOM JIUTepaType, OMOJIOTMYECKUX CIIOBapsiX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX TaHHbBIX, B
WuTepHere), aHaIM3upoBaTh HHPOPMALMIO pa3IMYHBIX BHUJOB M (OPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HENMPOTUBOPEYUBOCTE;



(GhOopMyJIMPOBATh 3aMPOCHl U TIPUMEHSATH PA3IUYHbIC METOJIBI IIPH MOMCKE U 0TOOpE OMOJIOTHYECKOM
nH(popManuu, HeOOXOAMMOMN ISl BBITIOJTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (DOpMy MpelcTaBiieHUs] OHMOJIOTHYECKOW HH(pOpMAIHU
(cxemsl, TpaduKH, AHArpaMMBbl, TaOJIUIbI, PUCYHKH U JPYTOe);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPENICTBA MPU paboTe ¢ OMONIOTHMYeCKON MH(OpMAIIHCH:
MPUMEHSITh XUMUYECKUe, (PU3NYECKHe W MaTeMaTH4eCKHe 3HAKU U CHUMBOJBI, (opmynbl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMU pACMO3HABAHMSA M 3aIIUTHl HWHGOpMAIMH, HWHPOPMAIMOHHOW OE30MacHOCTH
JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBUS
Oomenue:

OCYIIECTBIISITh KOMMYHHUKALIUM BO BceX cdepax >KU3HU, aKTHUBHO Y4acTBOBATh B JMAJIOTE WIIU
IMCKYCCHH TI0 CYIIECTBY OOCYXTaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTEJIBHO BBINIOJIHEHUS NPEIaraéMor 3a/ayd, YYUThIBATh MHTEPECHl M COINIACOBAHHOCTH IO3WULUN
JPYTUX YYaCTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpPEJACTBA OOIICHUS, TOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEOCHIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYAIMi, YMETh CMATYaTh KOH(DIUKTHI U BECTH TIEPETOBOPEI;

BJIAJICTh PA3TUYHBIMHA CIIOCOOAMHU OOIIEHHWS M B3aWMOJICHCTBHA, TMOHMMATh HaMEpPEHHs APYrHX
JIOCH, TPOSIBIIATh YBAXKUTEIHHOE OTHOIICHHE K COOECeTHUKY M B KOPpPEKTHOU (opme (GopMynupoBaTh
CBOM BO3PaKEHUs; PA3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHaA AeATEJIbHOCTD.

MOHMMAaTh U HCHOJb30BATh MPEUMYIIECTBA KOMAHIHOW M MHJIUBUAYAIBHON paboThl NpU PELICHUU
OMOJOrMYecKor  MpoOsieMbl, OOOCHOBBIBaTbH  HEOOXOAMUMOCTh  MPUMEHEHHUsS  TIPYNNOBBIX  (opMm
B3alMOJICHCTBUS NPU pEeUIeHUH YueOHO! 3a/1auH;

BLI6I/IpaTL TEMAaTUKy HW MCETOAbI COBMCECTHBIX JEHUCTBUI C y‘IéTOM O6IJ_II/IX HHTEpPCCOB, U
BO3MOKHOCTEH Ka)KJ0T0 dJICHA KOJIJICKTHBA,

MPUHUMATh LIETTM COBMECTHOM AESTENIbHOCTH, OPraHW30BbIBaTh U KOOPJIMHUPOBATH ACHCTBUA MO €€
JOCTUKEHHIO: COCTABIISITh TUIAH AEMCTBHIA, paclipelesiTh POIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXIaTh
pe3yiabTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXIOrO yYaCTHMKA KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBbIC IPOCKTHI, OICHUBATHL UJCU C MMO3UIITUU HOBU3HbBI, OpPUT'MHAJIBHOCTH, HpaKTHqCCKOﬁ
3HAYUMOCTH,

OCYHWICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC IOBCACHHUC B PAa3JIMYHBIX CHUTYyallUAdX, IIPOABIIATH
TBOPYECTBO U B006pa)KCHI/IC, OBITh WHHUIIMATUBHBIM.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe e CTBUSA
Camoopranu3anus:

UCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIS BBIBICHUS MPOOJIEM M MX pEIICHHsS B KU3HEHHBIX H
Y4eOHBIX CUTYalHsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUHN IEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSIX
Y TIOCTYTIKAaX 10 OTHOLIEHUIO K AKUBOU MIPUPOJE, CBOEMY 3[J0POBBIO U 3[J0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYIIECTBIISITh IMO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH MPOOJIEMBI, CTABUTh H
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIHHON JCATEILHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOATENIPHO COCTABISATh IUIAH pEIIEHUs MNpoOJeMbl ¢ Y4€TOM MMEIOIIUXCA PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYyallUMsIM; pacIIUpATh PaMKHU y4eOHOro IpeaMeTra Ha OCHOBE JIMYHBIX
NPEANOYTEeHUH; IelaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 pEIlCHHE
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IMIMPOKOHN SPYIAUIIMH B Pa3HbIX 00JacTSIX 3HAHUH,
MMOCTOSTHHO IMOBBIMIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb:

AaBaThb OLCHKY HOBBIM CUTYAllUAM, BHOCUTH KOPPCKTUBLI B ACATCIBHOCTh, OLICHUBATH COOTBETCTBUC
PE3YIbTATOB LCIIAM;

BJaJCTh HAaBBIKAMH II03HABaTEIbHOM peq)J'IGKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX ,HGIZCTBHI‘;I u
MBICJIIMTCIIBHBIX IMMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BAaTh HpI/IéMBI pe(I)J'IGKCI/II/I JJIs1 OICHKH
CUTYyaluu, BbI60pa BCPHOI'O PCHICHH,

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH.
IIpunsTHe ced6s1 M APyrux:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATB MOTUBBI U apI'yMEHTBI APYIUX IIPU aHATIU3€ PE3YJIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPaBO M IMPaBO APYrHMX Ha OUIMOKH; pa3BUBATh CIIOCOOHOCTH MOHUMAaTh MHUp C
MIO3ULUH IPYrOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3ynbTarhl ocBoeHus nporpammbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKITIOUAIOT
cnenuduaeckue g yaebHoro npeamera «buomorus» HaydHBIC 3HAHUS, YMEHHUS M CIIOCOOBI IEHCTBHUMA 110
OCBOEHUIO, MHTEPIpPETAlMUd U NPeoOpa3OBaHUIO 3HAHWUN, BHJbI JEATEIHHOCTH IO IOJYYEHUIO HOBOIO
3HAaHUS U TMPUMEHEHUIO 3HAHWN B PA3IMYHBIX YYEOHBIX CHUTYallMiX, @ TAaKKE B PEATbHbIX >KU3HEHHBIX
CUTYyallUsX, CBA3aHHBIX C OMOJIOTHEH.

IIpeaMeTHble pe3yabTaThl OCBOeHHUsI yueOHOTOo mpeamera «buomorus» B 10 kimacce MODKHBI
OTpaxaTh:



c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (DOpPMUPOBaHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHS, O
BKJIQJIC POCCHUUCKMX H 3apyO0eXHBbIX YYEHBIX OHOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIHLHOMN
rpaMOTHOCTH YCJIOBCKA AJIA PCIICHUA )KU3HCHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHNA: XKHU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M (0OOMEH BEIIECTB W TPEBPALICHHWE SHEPrHH), TOMEOoCTa3 (CaMOperyssiius), ypOBHEBas
opranusanus JXUBBIX CUCTCM, CaAMOBOCIPOU3BCACHUC (perOI[YKI_[I/HI), HaCJICACTBCHHOCTh, U3BMCHYHNBOCTS,
POCT U pa3BUTHE;

YMEHME U3JIaratb OMOJIOTMYECKUE TEOPUU (KJIETOUHAs, XPOMOCOMHAs, MyTallUOHHAs, LIEHTpaIbHAas
J0rMa MOJIEKYJIsIpHOM Oronorun), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunoa) u y4uenus (o meHTpax
MHOT000pa3usi U MPOMCXOXKAEHUS KylbTypHBIX pacteHuii H.UM. BaBuioBa), ompenensrts TpaHHIBI UX
IIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUC BJIaJACThb MCTOJAaMHU HAYYHOT'O IIO3HAHUSA B OHOJIOTUH: Ha6JHOI[eHI/Ie N OIHMCAaHUEC XHUBBIX
CHUCTCM, IIPOLCCCOB U ﬂBJIeHI/II\/JI, opranu3anusa U IMpOBCACHUC OHOJIOTrHYSCKOTO OKCIICPUMCHTA, BBIABUKCHUC
TUIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCKAY HCCICAYCMBIMH BCJINMYHMHAMU, 00BSCHCHHE IMMOJIYYCHHBIX
pPE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpHﬁ U 3aKOHOB, YMCHHUC [OCJIaTb BbIBOJAbI Ha
OCHOBAHUU IMOJTYUCHHBIX PE3YJIbTATOB;

YMCHHUE BBIACIATH CYHMICCTBCHHLIC IIPU3HAKKM BHPYCOB, KICTOK IIPOKAPUOT U OYKApPHOT,
OIHOKJICTOYHBIX KW MHOI'OKJICTOYHBIX OpPIraHU3MOB, 0COOEHHOCTH IIpoIcCCoOB: oOMeHa BCIICCTB H
MNpECBpalICHHA SHEPTHUH B KIICTKE, (I)OTOCI/IHTC?»B., INIACTUYCCKOI'O U SHEPIreTUICCKOI'O O6M€Ha, XCMOCHHTE34a,
MMHTO34, Meﬁo3a, OIINIOAOTBOPCHUS, pa3MHOKCHHUA, MTHINBUAYAJIBHOI'O PA3BUTUA OPraHU3Ma (OHTOFSHGB);

yYMEHUE NPUMEHSTh NOJIy4YE€HHbIE 3HAHUA U1 O0bSACHEHHs] OMOJIOTMYECKUX IPOLIECCOB U SIBICHUH,
JUI TIPUHATHSL MPAKTUYECKUX pEIIeHUIl B MOBCEJHEBHON JKU3HU C LENbI0 o0ecredeHus 0e30IacHOCTH
CBOEr0 3/0pOBbS U 3JI0POBbS OKPYXKAIOIIMX JIOAEH, COOIIOAEHUS HOPM TIPAMOTHOTO IOBEJIEHHUS B
OKpy>Karollel IpupoaHOil cpelie, MOHMMaHUuE HEOOXOJUMOCTH MCIOIb30BAHUS TOCTHKEHUN COBPEMEHHON
OMOJIOTMH U OMOTEXHOJOTMM JUIsl paliOHaIbHOIO MPHUPOJIONOIL30BAaHUS; YMEHUE pellaTh 3JIEMEHTapHbIE
TEHETUYECKUE 337a4ll Ha MOHO- M JUTHMOPHIHOE CKPEUIMBAHUE, CLEIUICHHOE HACJIEOBAaHUE, COCTABIATH
CXE€MbI MOHOTHOPUTHOTO CKpELIUBaHUS JIJIs IPEJCKa3aHUs HACIeI0OBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIOJIHATH JJAOOpAaTOpHbIE U NpaKTHUECKHEe paboThl, cOOII0JaTh MpaBHiia MpH padore c
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALINIO OMOIOTHYECKOTO CO/IEPIKaHUs,
BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM HMHQOpManuw,
HAy4YHO-TIOMYJISIPHBIE MaTepHasbl), ITHUYECKHE acleKThl COBPEMEHHBIX MCCIEAOBaHUNW B OHOJIOTHUH,
MEAUINHE, OMOTEXHOIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIE COOOIIEHUs, 0000mas OMOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTHH.



1. Conep:kanne yueoHoro npeamera «buosorus, 10»
Tema 1. Buosorus kak Hayka.

buonorust kak Hayka. CBA3b OHONOTHH C OOLIECTBEHHBIMM, TEXHHYECKHMMU M IPYTUMH €CTECTBEHHBIMU
Haykamu, (uiocodueit, STUKOH, SCTeTHKOH M mpaBoM. Ponbs Ononoruu B (OPMHPOBAaHMH COBPEMEHHOW HaydHOU
KapTuHBI MHpa. CucreMa OMOJIOrHYECKUX HaYK.

MeToapl TO3HAHMS JKWBOM TpUpOAbl (HAOMIOJCHUE, 3KCICPUMEHT, ONKMCaHUE, H3MEpPEHHUE, KIaCcCU(pUKAIUS,
MOJCIIMPOBAHUE, CTATHCTHYECKAsT 00padOTKa TaHHBIX ).

demoncrpamun: [Toprpetsr: Y. Japsun, I'. Mennens, H.K. Konbuos, k. Yorcon u @. Kpuxk.

Tabauubsl M cxeMbl: «MeToApl MMO3HAHUS KHUBOM mpupoabl». JlabopaTopHble W MpaKTUYeCKWe pPaOOTHI:
IpakTnyeckas padora Ne 1. «/crons30Banue pa3nuvHbIX METOJOB NIPU H3YUECHUH OHOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMBbI U MX OPraHU3ALMS.

JKubie cuctemsr (OmocucTeMBl) Kak TpeAMET W3y4eHus Owuonoruu. OTIW4mMe J>KWUBBIX CHCTEM OT
HeopraHudeckoi nmpuposl. CBoiicTBa OMOCHCTEM U HX Pa3HOOOpasue.

YpOBHU OopraHu3anuy OMOCUCTEM: MOJNEKYJISIPHBINA, KIETOYHBIN, TKAaHEBBIN, OPraHN3MEHHBIH, MTOMYJIISIIHOHHO-
BUJIOBOM, 3KOCUCTEMHBIN (OMOT€OIICHOTHYECKUI), OnochepHbIH.

Jemoncrpauun: Tabmumbl u cxembl: «OCHOBHBIE TPU3HAKK KU3HH», «YPOBHH OpraHU3AIMU KHUBOU
HIPUPOIBD.

Oo6opynoBanue: mojenb Mmonexkynsl JJHK.
Tema 3. XumMu4ecKkMil COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUI COCTaB KJIETKA. XUMHUYECKUE DSJIEMEHTBhl: MAaKpOAJIEMEHThl, MHKpPO3JIEMEHTH. Boma wu
MI/IHCpaIH)HI)Ie BelIecTna. qDYHK]_[I/II/I BOAbI " MI/IHepaIIBHI)IX BCHICCTB B KIICTKCE. HOILI[Cp)KaHI/IC OCMOTHYECCKOTI'O
OajaHca.

Benxu. CocraB u crpoeHue OelkoB. AMHHOKUCIIOTHI — MOHOMEpHI OesikoB. HezamMeHHMbIe W 3aMEeHHUMBIE
AMHMHOKHCIIOTBI. AMUHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€JIKOBOW MOJEKyNbl (IEepBHYHAsl, BTOPHYHAS,
TpeTHYHAsT W YETBEPTHYHAS CTPYKTypa). XUMHYECKHe CBoHcTBa OenkoB. buosormuyeckne QyHKIum O€IKOB.
depMeHTBI — OHONIOTHYECKHE KaTaTU3aTOPHI.

Crpoenne ¢epMeHTa: aKTUBHBIM IEHTp, cyocTparHas creruduanocts. KodpepmenTtsl. Butamunbl. OTiamymst
(epMEHTOB OT HEOPraHMYECKHUX KaTaln3aTOPOB.

VYriieBoabl: MOHOcaxapuibl (TJIFOKO3a, pubo3a M JA€30KCHpu003a), aucaxapuiabl (caxaposa, JaKTo3a) U
noJircaxapu bl (KpaxMal, TIHKOTeH, NeJIIi03a). bromornueckue GyHKIUU YTICBOIOB.

Jlummuppr:  tpurmuepuabl,  ¢ochomunuasl,  crepouasl. [ uapoduisHO-TUApodhoOHBIE  CBOMCTBA.
Buonornueckue ¢pynkunu munuaoB. CpaBHEHUE YIII€BOAOB, OCIKOB U JIMMUIOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie xucnorsr: JIHK wm PHK. Hykneotuasr — MOHOMEpPHI HYKIEMHOBBIX KHCIOT. CTpoeHHme
¢ynkunn IHK. Crpoenne u ¢pynkunu PHK. Bunst PHK. AT®: ctpoenue u GpyHKIHH.

L[I/ITOJ'IOFI/I}I — HayKa O KIJICTKC. Knerounas TCOpUSA — NPUMEP B3aHMOHCﬁCTBHH I/I,I[eﬁ nu (baKTOB B HAYyYHOM
IIO3HAHHWMU. MGTO,Z[I:I HU3YUYCHHSA KIICTKU.

Krerka kak menoctHas >xuBas cuctema. OOImue MpH3HAKU KIETOK: 3aMKHYTas HapyXHas MeMOpaHa,
monekyibl JIHK kak reneTudeckuii anmapar, CucTeMa CHHTE3a Oerka.

THIBI KIIETOK: OYKapuOTHYCCKad U MPOKapUOTHICCKasd. OcobeHHOCTH CTPOCHU HpOKapHOTH‘lGCKOﬁ KIICTKHA.



Knerounas creHka GakTepwid.
CtpoeHue 3yKapruOTHIECKOU KiteTkd. OCHOBHBIC OTIMYUS PACTUTEIHLHOMN, )KUBOTHON M TPUOHON KICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KIETOYHAs CTCHKA, TJIMKOKAIMKC, ux ¢yHkmmu. [lnazmaruyeckas
MeMOpaHa, e€ cBoiictBa u (yHKuu. Llurorurasma u e€ opranouasl. OqHOoMeMOpaHHble opraHonas! kietku: JIIC,
anmapar [onbku, JTM30coMbl. [10odyaBTOHOMHBIE OpraHOWIBI KJIETKHA: MHTOXOHJIPHH, TacTuabl. [TpoucxoxneHue
MUTOXOHJpUN W Tuiactuia. Bunel mnactun. HememOpaHHBIC OpraHOWIbl KIETKH: PHUOOCOMBI, KICTOYHBIN IICHTD,
NEHTPHOJIN, PECHUYKH, KT'yTHKH. DYHKIIMNA OPraHOUIOB KIETKH. BKITroueHwMs.

Snpo — perynstopHblii HeHTp kieTku. CTpoeHue sjpa: sjiepHas 000J0YKa, KapuoIula3Ma, XPOMATHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEILIECTB B KIIETKE.

HemoncTpanumn: Iloptpersr: A. Jleenryk, P. I'yk, T. llIBann, M. llneiiaen, P. Bupxos, . Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panknun, K.M. bap.

I[Hal"paMMbl: «Pacnpeaene}me XUMHYCCKUX DJIIEMECHTOB B  HCEKHBOM mnmpupone», «Pacnpeneneﬂne
XHMHYECKHX 3JIEMEHTOB B )KHBOM IIpUpPoOaACH.

Tabaunubl u cxembl: «llepuoguueckass TabnMIa XMMHUYECKUX BIIEMEHTOBY», «CTpOEHHE MOJIEKYJBI BOIBI»,
«buocunTes Oenka», «CTpoeHme MoJekynsl Oenmkay, «Crtpoenue depmernrta», «HyxmenHoBbsle kucmoTel. JIHK»,
«Ctpoenue Monekynsl AT®», «CTpoeHne 3yKapuoTHYeCKON KiIeTku», «CTpoeHue KUBOTHOW KIeTKu», «CTpoeHue
pacTuTenbHOW KiIeTKn», «CTpOoeHHE NPOKAPUOTHUECKON KIETKW», «CTpPOEHHE sIpa KIETKW», «YTJIEBOABLY,
«JInmmaeny.

O0opynoBaHHe: CBETOBOM MHKPOCKON, O0OOpyAOBaHWE [UIsl TPOBEACHUS HAONIONCHUN, W3MEpPEHHUIA,
SKCIICPUMECHTOB, MUKPOIIPEIIapaThl paCTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaJIbHI)IX KJICTOK.

JlaboparopHbie U TpaKTUYECKHE PaOOTHI:

JlaGopaTopHas padora Ne 1. «/3yuyeHne KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB (HAa MpUMEpE aMUIIa3bl
WJTU KaTaaas3bl)y.

JlaGopaTopHasi padora Ne 2. «M3yueHue CTpOCHHUSI KIETOK DPACTEHHMH, >KMBOTHBIX M OakTepuil mHox
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpPOIIpEnapaTax U ux OIHCaHue».

Tema 4. JKusHeaeaTeIbHOCTH KJIECTKH.

OOmeH BemiecTB, WM MeTabomm3M. AccuMWIAnus — (IUIACTHYCCKHH OOMEH) H  JTUCCHUMUIISIIHS
(sHepreTuueckuit 0OMeH) — JBE€ CTOPOHBI €IMHOTO Tpoliecca Merabonm3Ma. Pojb 3aKOHOB COXPAaHEHHS BEIIECTB M
SHEPryM B MOHMMAaHUU METa0OoIM3Ma.

Tumbl oOMeHa BemiecTB: aBTOTPOGHBIH u TereporpodHbId. Pomb ¢epMeHTOB B 0OMEHE BEIIECTB H
NPEeBPAILCHAN SHEPTHH B KIIETKE.

®orocunre3. CmeroBas u TeMHOBas ¢a3pl QorocuHTe3a. Peaknmu QoTtocunresa. DPpdeKkTHBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3a ISl J)KU3HU Ha 3emuie. BiusHue ycnoBuii cpensl Ha (POTOCHHTE3 M CHOCOOBI
MOBBIIIEHHS €0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocHuHTE3. XCMOCI/IHTC3I/II)YIOH_[I/IC 6aKTCpI/II/I. 3HaYeHHE XEMOCHHTE3a JUIA )KU3HU Ha 3emue.

OHepreTudeckuii oOMeH B KJIeTKe. PacieriieHne BemecTB, BBIICICHHUE W aKKyMYJIHpPOBaHUE DHEPTUU B
KJIEeTKe. DTambl dHepreTudeckoro odmeHa. ['nmukomm3. bpoxenwe m ero Buabl. KucnopomHoe oOKucieHWe, WiH
KIeTouHoe japixanue. OkucnurensHoe Gochoprnrpopanue. IPPEKTUBHOCT PHEPTETHIECKOTO 0OMEHa.



Peaknun MmatpudrHOro cunTe3a. I enetndeckas nadopmarmsa u JIHK. Peannzanus reneTnaeckoil nHGpopManm
B KieTke. ['eneTnyeckuii Kox u ero cBoiictBa. Tpanckpunuus — MaTpuunblidi cuate3 PHK. Tpancnsus — OuocunTes
Oenka. Dtanbl TpaHcisauuy. KogupoBaHue aMUHOKKCIIOT. Pojib pubocoM B OHOCHHTE3e OelKa.

Hexnerounsie gopmel xu3Hu — BUpychl. Mcropust otkpeitust BupycoB (.M. MBanoBckuit). OcobeHHOCTH
CTPOEHUS U >)KU3HEHHOI'0 LUKJa BUpYcOB. baktepnodaru. bone3nn pacrenuil, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc ummynoaedumnura yenoseka (BUY) — Bo3dynutens CIIMJa. OOpatHast TpaHCKpUNLHKS, peBepTasa
u unHTerpasa. llpodunakrrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

Hemonctpanuu: [loprpers: H.K. Konbnos, J[.W. MBanosckuii, K.A. Tumupszen. Ta0nuibl u cxembl: « THTIBI
nmuTanusty, «Metabommsmy», «MUTOXOHAPU», «DHEPreTHIecKuii oO0Mmen», «XioporacTy, «DOTOCHHTE3Y,
«Ctpoenne JIHK», «Ctpoenne u QyHKkunoHmpoBanue reHa», «CuHte3 Oenkay, «l'eHernmueckuii xom», «Bupyce,
«bakrepuodarm», «Ctpoenue u xu3HeHHbIi nukn Bupyca CI1M/la, 6aktepuodara», «Pemmukanus JHK».

Oo6opynoBanue: Mmoaenu-anmuukanuu «Y aoenne JHK u tpanckpunums», «buocunres 6enkay, «CtpoeHue
KJIETKI», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M HHAMBUIYaJIbHOE Pa3BUTHE OPraHU3MOB.

KreTounslii WK, WM JKA3HEHHBIM UK KieTkd. MHTepdaza m muto3. llporecchl, mpoTekaromye B
uHTepdaze. Permnmkanus — peakuust mMatpuuHoro cunte3a JHK. Ctpoenne xpomocom. XpoMOCOMHBIH Habop —
KapuoTur. JIWIMIOWTHBIA W TaIUIOMAHBIA XPOMOCOMHBIE HAaO0OpheL. Xpomatuabl. LluTojormueckne OCHOBHI
Pa3MHOXCHUA U MHAUBUAYAJIbHOI'O pa3BUTHUA OPraHU3MOB.

Henenne xnetkn — muro3. Craauum muto3a. lIponeccel, mpoucxoasiive Ha pa3HbIX CTaAUSIX MHUTO3A.
buonornueckuii CMBICII MUTO3A.

ITporpamMmupyemas Tubeib KJIETKH — alloNTOo3.

DopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrioyioe 1 monoBoe. Buapl 6ecroaoro pa3MHOXKEHHUS: JeJICHUE HAABOE,
MOYKOBAHHWE OAHO- ¥ MHOTOKJIETOYHBIX, CIHOPOOOpa3oBaHME, BETCTATUBHOE pa3MHOXKeHHe. VICKyccTBEHHOE
KJIOHUPOBAHUE OPraHU3MOB, €70 3HaYECHUE VIS CEJICKIHU.

[TonoBoe pazMHOXEHHUE, ero OTIInYus OT Oecrnonoro. Meios. Cragun Meiio3a. [Iporeccs, mpoucxosiye Ha
craausx Merosa. [loBegenue xpomocom B Meitoze. Kpoccunrosep. bruonoruueckuil cMbIci U 3HaU€HUE MEH03a.

I'amerorene3s — mporecc 00pa30BaHUs IOJOBBIX KICTOK Y JKUBOTHBIX. [10JIOBBIE KEJE3bl: CEMEHHUKU U
suyHukd. OOpa3oBaHHe W Pa3BUTHE MOJIOBBIX KJIETOK — TaMeT (CrepMaro30uj, SHIEKJIETKa) — CIepMaTroreHe3 |
ooreHe3. OCOOCHHOCTH CTPOCHUS SIMIIEKIIETOK U criepMaTo3ouioB. OmoorBopenue. [lapreHorenes.

WnnuBuayansHOe pa3BUTHE (OHTOreHe3). OMOpHOHATIbHOE pa3sBUTHE (AMOpHOTEHE3). DTarbl SMOPHOHATILHOTO
Pa3BUTHS y TO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHUE, TaCTPyIsIHs, opraHorenes. [locTaMOpuoHansHOe pa3BuTHE. THIIBI
MOCTAMOPHOHAIIBHOTO PAa3BUTHS: NPsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHMe cpembl Ha pa3BUTHE OpPraHU3MOB,
(aKkTOpBI, CHIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poctun pa3BUTHUC paCTeHHﬁ. OnTtorenes HOBCTKOBOT'O PACTCHHUA: CTPOCHUEC CEMCHU, CTAAUN PA3BUTHS.

JdemoncTpanuu: Tabmuibl u cxembl: «DOpMBI pa3MHOKECHUS OPTraHU3MOBY», «JIBOWHOE OIIOJOTBOPEHHUE Y
IBETKOBBIX pacTeHMit», «BererarnBHoe pa3MHOXXeHHE pacTeHHi», «/leneHne knetku Oakrepwit», «CTpoeHHe
TIOJIOBBIX KJIETOK», «CTpoeHne XpoMocombl», «Kierounserit ki, «Pemmukamms JJHK», «Mwutos», «Meiios»,
«IIpsamoe u HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U YeT0BeKa», « OCHOBHbBIE CTAAUU OHTOTECHE3a.

OobopynoBanue: MHKPOCKON, MHKpomnpenapaTsl «CriepMaTo30uabl MIIEKOMUTAIOMIEroy», «SIHIeKIeTKa
MJIeKomnuTaroero», «Kapuoknnes B kieTkax Kopelika JyKa», MarHUTHas MOJAeNb-anIuInKauus «JleneHrue KIeTKn,
mozenb JIHK, moxens metadha3zHONM XpOMOCOMEL.

JlaGoparopHble 1 PAaKTHYECKUE PAOOTHI:



JladopaTopHass padora Ne 3. «HabmromeHne MHUTO3a B KIETKaX KOHYHMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas padora Ne 4. «/3yuenne cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIPENIapaTaxy.
Tema 6. HacjieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB

[IpenMeT u 3a1auu TeHeTHKU. VicTOpus pa3BUTHS T€HETUKHU. POJb IIUTONIOTMY U SMOPHUOJIOTHH B CTAHOBJICHUU
TeHeTHKH. BKIaag pOCCHICKMX ¥ 3apyOeXHBIX Y4YEHBIX B Pa3BUTHE TEHETUKH. METOnbl TEeHETHKH
(TMOpPUAOIOTHYECKUH, IUTOTCHETUYCCKH, MOJICKYJISPHO-TeHeTHYeCKHi). (OCHOBHBIE TEHECTUYCCKHUE ITOHSTHSL.
['eneTnueckas CUMBOJIMKA, UCIIONb3yeMasi B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTU HACJICIOBaHMS PU3HAKOB, YcTaHOBICHHbBIE . MeHaeneMm. MOHOTHOpUIHOE CKpEIIMBAHNUE.
3akoH eTMHO0Opaswsi THOPHUIOB IEPBOTO MOKoIeHUS. [IpaBUI0 TOMUHUPOBAHHS.

3akoH pacuICIlyICHUA IMPU3HAKOB. I'unote3a yuctorsl rameT. IlomHOE M HEMOIHOE JOMUHUPOBAHUC.

JurnbpugHoe ckpemuBanyie. 3aKOH HE3aBUCHMMOTO HacleJOBaHUS MPHU3HAKOB. L{uTOreHeTHyeckre OCHOBBI
JUTHOPHUIHOTO CKPEHIMBaHMs. AHATU3UPYIOIee CKpelBanye. Vcrnoap30Banue aHANU3UPYIOMIETO CKPELIMBaAHUS IS
ompeneneHuss TeHoTuna ocobu. CIenyeHHoe HacienoBaHuWe mpu3HakoB. Padora T. Moprana mo CcHeIICHHOMY
HacJleIoBaHUIO TeHoB. HapylieHue crenieHus reHoB B pe3yIbTaTe KpOCCUHIOBEPA.

XpoMOCOMHasl TEOpHsI HACTIEICTBEHHOCTH. | 'eHeTn4yecKue KapThl.

I'enetnka nona. XpoMOCOMHOE ONpEAeNCHHUE Noja. AyTOCOMBI U MOJOBBIE XPOMOCOMBL. ['OMOraMeTHele U
rereporaMeTHble opranusmbsl. HacnenoBaHnue Npu3HaKoB, CHEIUIEHHBIX C ITOJIOM.

W3menunBocTh. Buapl U3MEHYMBOCTH: HEHACHEACTBEHHAsT M HacleACTBeHHas. Ponb cpensl B
HEHACJICICTBEHHON N3MEHYUBOCTH.

XapaxTeprucTika MOIU(GUKAITMOHHOW M3MEHUYNBOCTH. BapuanmoHHBIN psii ¥ BapranuoHHast KpuBas. Hopma
pC€aknun IpHU3HAKA. KonnuecTBeHHbIE ©  KadyeCTBEHHBIC INpu3HakKu W HUX HOpPMa pEaKIuu. CBoiicTBa
MOIU(PHUKALINOHHONW N3MEHYHBOCTH.

HacnencrBeHHas, M reHOTHIIMYECKAs,, HK3MEHYHBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meii03 U MOJIOBOM
MPOIIECC — OCHOBAa KOMOMHATHBHOW W3MEHYMBOCTH. MyTalMoOHHas W3MEHYHMBOCTH. Kiaccudukamms MyTariwid:
T'eHHBIC, XPOMOCOMHbIE, FTeHOMHbIC. HacToTa ¥ NMPUYMHBI MyTaiuidi. MyTrareHHnsie (akTopbl. 3aKOH TOMOJIOIMYECKUX
psAI0B B HacnencTseHHoH nsMenunBocty H.M. Basuioga.

BHCS[ILepHaH HaACJICACTBCHHOCTh U UBMCHYUBOCTD.

I'eneruka uenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOJIbI TEHETHKH 4YEJIOBEKA: TIeHEATOTUYCCKHUIA,
OJIM3HEIIOBBIN, ITUTOICHETHUCCKUM, OMOXMMHUYECCKUH, MOJIeKyspHoreHeTHueckuii. CoBpeMEHHOe OIpeeiicHUE
TCHOTHIIA: TOJHOTGHOMHOE CEKBEHHPOBaHHME, TEeHOTHIIMPOBAaHHWE, B TOM uucie ¢ mnomomneto [II[P-ananuza.
HacnencTBennbie 3a00sieBaHHsl YEIOBEKA: TeHHbIE 00JIE3HH, OOJIE3HU C HACIEICTBEHHOHN IMPeapacoioKEeHHOCTHIO,
XpoMocoMHbBIe Oone3Hn. CoMaTHdeckne W TreHepaTHBHbIE MyTanuu. CTBOIIOBBIE KIIETKH. [IpHHIMTIIBI 3710pOBOTO
obpaza J>KWU3HH, JUArHOCTHKH, NPOMUIAKTHKHA W JICUCHHS TIeHETHYECKUX Oome3He. MeanKo-reHeTHUECKoe
KOHCYJIbTHPOBaHKME. 3HAUCHHE MEIUIMHCKOW MeHETUKH B MPEAOTBPAICHUHM M JICYCHUH T€HETHYECKHX 3a00JIeBaHUI
YeIIoBeKa.

Hemoncrpanuu: [loprpersr: I'. Mengens, T. Mopran, I'. ne ®pus, C.C. UerBepukos, H.B. Tumodees-
Pecorckuii, H.W. BaBumos. Tabmuipt 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHKUE U €TO IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacIIeTUICHUSI M €r0 IUTOTCHEeTUYECKas OCHOBAY, «3aKOH YHCTOTHI TaMeTy, «/urubpumaHoe CKpemmuBaHue,
«lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKpeluBaHus», «Meho3», «B3aumMopeicTBue ayuiedbHBIX TEHOBY,
«'eneTndeckne KapThl pacTEHWM, KUBOTHBIX W UeEJOBEKay», «l eHETHKa ToJyia», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CICIUICHHOTO C IoJIoM», «KapHOTHIBI YeloBeKa W JKUBOTHBIX», «Bumbl n3MeHuuBocTH», «MoauukalmoHHAs
M3MEHYNBOCThY, «HacnenoBanue pesychakropar, «I'eHeTrKa rpynn KpoBu», «MyTallMOHHAS U3MEHYHBOCTHY.



OO6opynoBaHue: MoJeNU-aNMUIMKAIUK «MOHOTHOpPHIIHOE CKpelIrBaHue», «HemoiaHoe NOMUHHpOBaHHUEY,
«lurnbpunHoe ckpemnmBanue», «llepekpécT XpoMocoM», MHUKPOCKON W MUKporpemapaT «Jlpo3oduna» (HOpMa,
MyTaIui (GOpMBI KPBIITLEB U OKPACKH Tela), repbapuit «I opox MOCEBHOI.

JlabopaTopHble H MpaKkTUYecKHe padoThI:

JlaGopaTopHas pabora Ne 5. «l/3yuenue pe3ynbTaToB MOHOTHOPHUAHOTO W JUTHOPUIHOTO CKPEIINBAHUS Y
030 UIIBI Ha TOTOBBIX MUKPOIIPEIapaTax.

JlaGopaTopHasi pa6ora Ne 6. «3yueHne MOIM(pUKAITMOHHON M3MEHYHNBOCTH, MMOCTPOCHHUE BaPUALIIOHHOTO
psiia ¥ BapUALMOHHOM KPUBOW.

JlagopaTopHas padoTa Ne 7. «AHanmu3 MyTanuil y 1po30(uiisl Ha TOTOBBIX MUKpOTIpEnapaTax.
IIpakTu4yeckas padora Ne 2. «CocTaBiieHAE U aHAIH3 POJAOCIOBHBIX YEIIOBEKAY.
Tema 7. Cejiekuusi OpraHu3MoB.

OcnoBbl 6uotexHonorun Cenekiusi Kak HayKa W mporecc. 3apoxkIeHHe CEeJeKIIMU U TOMECTHKALUs. YUeHHe
H.1. BaBmioBa 0 meHTpax MPOUCXOXKICHUS M MHOTOOOPa3us KyIbTYPHBIX pacTeHHi. LIeHTpBl TPOMCXOKICHHUS
JOMAIIHUX XKUBOTHbIX. COpT, mnmopoaa, mirtaMm.

CoBpeMeHHbIE METOIBI CENIEKIMHA. MacCOBBI W WHAMBHIYaTbHBIA OTOOPHI B CENEKIWN PACTeHHHA U
XKHUBOTHBIX. OleHKa 3KcTepbepa. bim3kopoacTBeHHOE cKpemuBanue — WHOpuauHT. Yncrtas nunHus. CKpeliuBaHUe
9UCTBIX JHHUAW. [eTeposmc, wnm tuOpumHas cwia. HepopcTBeHHoe ckpemuBaHue — ayTopuauer. OTaanéHHas
ruOpuanzanus ¥ e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IOJIyYCHUE TONMILIONIOB. JIOCTHXKEHUS CEICKIHH
pacTeHul, >)KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTexHomorus Kak oTpacis MPOU3BOJCTBA. | eHHas MHKeHepHs. DTarbl co3nanus pekomOunantaoi JTHK u
TpPaHCT€HHBIX Opranu3MoB. KietouHas uHxeHepusl.

Knerounsie KynpTypbl. MUKpPOKIOHATREHOE pPa3MHOXKEHHE pacTeHuid. KiioHupoBaHHME BBHICOKOMPOMAYKTHBHBIX
CENIbCKOXO3SIMCTBEHHBIX ~ OPTaHM3MOB. OJKOJNOTHYECKWEe M JTHdeckue mpodimemMbl. MO — TreHeTHdecku
MOJU(PHUIMPOBAHHBIE OPTaHU3MBI.

demoncrpanumn: [Toprpersl: H.M. Basunos, U.B. Muuypus, I'.J[. Kapneuenko, M.®. IBaHoB.

Tabunbl U cxembl: KapTa «LIeHTpBI MPOUCXOKACHUSI U1 MHOIO00pa3usl KyJbTYPHBIX pacTeHui», «Ilopons
JIOMAILIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHnas rudpuanzanus», «Pabotsl akagemuka M.O.
UsanoBay, «llomumionnusy, «OOBEKTHl OHOTexXHONOTHWY, «KIileTOYHBIE KyJIbTYpPHl U  KIOHHPOBAHHE,
«KoHcTpynpoBanue 1 IepeHOC FeHOB, XPOMOCOM.

Oo0opynoBaHue: MYJISDKH TJI0ZI0B M KOPHEIUIONOB TUKUX ()OPM M KYJIbTYPHBIX COPTOB pacTeHHid, TepOapuii
«CenbCcKOX03HCTBEHHBIE pacTeHus». JIabopaTopHble U IPAaKTHUECKHE PaOOTHI:

Ikckypensi «OCHOBHBIE METO/BI U IOCTHXKEHUS! CEJIEKLIMHN PACTEHUH U KUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHLMIO, IUIEMEHHYIO (DepMy, COPTOHUCIIBITATEIbHBIN YYaCTOK, B TEIIMYHOE XO3SIHCTBO, 1a00paTopHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».



TemaTnueckoe MIIAHKPOBAHME

Ne HaumeHoBaHue pa3jiesioB u KouuuvectBo | [IporpamMmmHoe conep:kaHue OcHoOBHBIE BUABI JeITEJIHLHOCTH
TeM y4eOHOro npeamera 4acoB
n/n
Tema 1. Buonorusa Kak Hayka- 2
yaca
1.1. | buomorus B cucTeme HayK 1 Buonorus xak Hayka. CBsizu OHOJIOTHH C -PackpbIBaTh coaepkaHue TEPMUHOB U
00IIEeCTBEHHBIMU, TEXHUUYECKUMHU U APYTUMU MOHATUI: HAYYHOE MUPOBO33pEHHUE,
€CTECTBCHHBIMU HayKaMH, (huaocopucii, Hay4yHas KapTUHA MUPA, HAYYHbIA METO/I,
penuruei, STUKou, 3CTETUKON U paBoM. Poib TUI0TE3a, TEOPUSL, METO/Ibl UCCIIEI0BAHHUS.
Ouosoruy B JOPMUPOBAHUU COBPEMEHHOU
Hay4HOU KapTuHbl Mupa. Cucrema -XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY, €€
OMOJIOTUYECKUX HAYK. MECTO U POJIb CPEAU APYTUX €CTECTBEHHBIX
Hayk. [lepeuncnsaTs pasznensl OMONIOTHH B
Hemoncrpaumu: I[Toprpersr: Y. Jdapsun, I COOTBETCTBHUE C OOBEKTAMH U3YUYCHHS.
Mengens, H. K. Kombnos, [Ix. Yorcon u ©@.
Kpuk. Tabauns! u cxembl: «MeTo bl TO3HAHUS -Ha3piBaTh BakHEWIINE OTpaCIn
YKUBOU TTPUPOIBD) OMOJIOTUYECKHUX 3HAHUH U 3a7a4U, CTOSIIINE
nepen 6uonorueit XXI B.
1.2 | Meroasbl MO3HAHUS )KUBOU 1 Mertoab! MO3HAHMS )KMUBOU PUPOJIBI -PackpbiBaTh conepxaHue TEPMUHOB U

IIPUPOJIBI

(HabmroieHne, SKCIIEPUMEHT, OMTMCAHUE,
U3MepeHue, kiaccudukanus, MoAeIMpOBaHNE,
cTaTucThyeckas o0padoTKa JaHHBIX).

Jdemoncrpanuu.

Tabauysr u cxemor: «MeTOJIBI TIO3HAHUS KUBOU
TIPUPOJIBI.

IIpakTnyeckas padora Ne 1. «Vcnonb3oBanue
PA3IUYHBIX METOAOB ITPU U3YUCHUHN
OMOJIOTHYECKUX 0OBEKTOBY

MOHATHI: HAYYHBII METO, METObI
HUCCIeO0BaHU.

-XapakTepu30BaTb OCHOBHBIE METO/IbI
MO3HAHUS )KUBOM MPUPO/IBI: HAOIIOIEHUE,
HKCIIEPUMEHT, ONUCAaHUE, U3MEPEHUE,
KJaccu(uKalus, MOIeIMPOBaHUE,
cTaThcTh4yecKas o0paboTKa JaHHBIX.

Tema 2. 7)KuBble cucTeMbI 1
ux opranusanus (1 gac)




2.1

buonorunyeckue CUCTEMEI,
MPOLECCHl U UX U3YUYEHUE

Kupbie cucrembl (OMOCUCTEMBI) KaK TMPEIMET
u3ydyeHust 6uonoruu. OTINYUE KUBBIX CUCTEM OT
Heopranuueckou npupoabl. CBoiicTBa OuocucTem
U UX pazHooOpasue.

YpoBHU OpraHu3aluu OHOoCUCTEM:
MOJIEKYJIIPHBIN, OpPraHOUIHOKJIETOYHBIH,
OpraHU3MEHHBIH, NONYJISILUOHHO-BUIOBOI,
3KOCUCTEMHBIN (6MO-TEOLIEHOTUYECKUIA ),

ouocdepnpiii. Hayku, wm3ywaromme OHOCHUCTEMBI
Ha pa3HBIX YPOBHSIX OpPraHHU3AIIHH.

Hemoncrpauuu: Tabauyvt u cxemol: «OCHOBHBIC
MIPU3HAKYU KU3HU», «Y POBHU OpraHU3aIUHU KUBOK
npupobe». Mozens monexyisl JTHK.

-PackpeIBaTh conepkaHue TEPMUHOB H
TIOHATHUI: cucTeMa, OMoJIoTHIecKast
CUCTEMa, DJIIEMEHTHI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA )KHUBBIX CUCTEM,
0OMEeH BellecTB, pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HN3MCHYUBOCTDb, Pa3ApaKUMOCTD,
HHEPro3aBUCHUMOCTbh, YPOBHU OPTaHU3AIUH
JKU3HU (OuocucTem).

-XapaKTemeBaTL IMPUHIMUIIBI OPraHu3alunu
OHoCHCTEM: OTKPLITOCTB, BLICOKAs
YHOpAAOUYCHHOCTb, CaMOPCT I,
HCPAPXHUYHOCTD.

-IlepeuncnsaTe yHMBEpCaIbHBIE CBOWCTBA
JKUBOT'0: €IMHCTBO XUMUYECKOI'O COCTABA,
pa3pakxuMoCTh, IBUKEHHE, TOMEOCTa3,
POCT U pa3BUTHE, HACIEACTBEHHOCTbD,
U3MEHYUBOCTb, 3BOJIIOLIMS
(mpucnocobyieHNe K N3MEHSIOIIMMCS
YCIIOBUSIM).

-IIpuBoANTH IpUMEpPHI OMOCUCTEM PA3HOTO
YPOBHS OpraHU3alluyi U CPaBHUBATh
IIPOSIBJICHUS] CBOMCTB KUBOTO Ha PA3HBIX
YPOBHSIX.

-XapakTepu3oBaTh OCHOBHBIE MPOIIECCHI,
MpOTEKaroIre B OnocucremMax: ooMeH
BEIIECTB U MPEBPAIIEHUE SHEPTUH,
CaMOBOCITPOU3BE/ICHHE, CAMOPET YIS,
pa3BUTHE.

-Cobmro1aTh mpaBuiia OEPeKHOTO
OTHOIICHHUSI K JKUBOU MPUPOJIE.

Tema 3. XuMnueckuu cocTan




N CTPOCHHUE KJIECTKHA

( 8 yacos)
3.1 XUMHUYECKUH COCTaB KIIETKU. XUMUYECKUH  COCTaB  KJIETKH. XUMHUYecKue | -PackpbiBaTh cojepkaHuE TEPMUHOB M
Boja u MmunepaiibHbie COJH. AJIEMEHTBHI: MAaKpOJJIEMEHTBI, MHUKPOIJIEMEHTHI. | IOHATUMN: DIIEMEHThI-OMOTEHBI,
Bona n munepanpHbie BemiecTBa. OYHKIIMHA BOJBI | MAKPOAJIEMEHTBI, MUKPOIJIEMEHTHI,
Y MUHEpaJIbHBIX BELIECTB B KieTke. [loanepkanue | MUHEpaabHbIE BEIIECTBA, MOJIEKYJIa BOIbI
OCMOTHYECKOT0 Oaytanca. KaK JUI0JIb, BOJOPOJAHBIC CBS3H;
rupoUIbHBIE U THAPO(HOOHBIEC BEIIECTBA.
JdemoHcTpanuu:
-Jloka3pIBaTh €IMHCTBO AJIEMEHTHOTO
Juaepammor. CcOCTaBa KaK OJHO U3 CBOMCTB JKHBOTO.
«Pacripeienienne  XMMHYECKHUX JJIEMEHTOB B | -PacmpenensiTe XUMUYECKUE 3JIEMEHTHI 110
HEXUBOU TIPUPOJIEN, rpymnmnaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOTO MIPEICTABUTEIIHCTBA B
«PacnipenenneHne XMMHYECKHUX  OJEMEHTOB B | OPraHU3ME; XapaKTepU30BaTh POib
YKUBOU TIPUPOJIEN. OTJICIIBHEIX 3JICMECHTOB.
Tabauyvr u cxemvi: «llepmonuueckas Tabnuna | - BeIABIATE CBA3L MEXIY COCTABOM,
XUMUYECKUX DIEMEHTOB», «CTPOCHHE MOJIEKYJbI | CTPOCHUEM MOJEKYIIbl XUMUYECKOTO
BOJIBD». COCTMHEHUS U €r0 (QYHKIMSIMU B KIIETKE
3.2 | benku. CocraB u cTpoeHHe benku. CoctaB u  crpoeHue  OenkoB. | -PackpbiBaTh coaep’kaHu€ TEPMUHOB U
OCIIKOB. AMHWHOKHCIOTHI - MOHOMEDPBI OENKOB. | MOHATHI: OENKH, MOTUMEPHI, MOHOMEPHI,

He3zameHnMble M 3aMEHUMBbIE AMHUHOKHCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpBI
0enKOBOM MoOJIeKyJbl (TEepBUYHAS, BTOPUYHAS,
TpeTHUYHass U 4YETBEPTHYHAs  CTPYKTypa).
Xumunyeckue cBoicTBa OenkoB. buonormueckue
¢GyHKIHMN OEJIKOB.

JleMoHCcTpanum:
Tabnuywvt u cxemwvr: «CTpOEHUE MOJIEKYIIBI OEIKaY.

Obopyodosanue: CBETOBOM

MHUKpPOIpEnapaTsl

MHUKPOCKOTI,

AMHWHOKHCJIIOTHI, InEernTUuaHas CBA3b,
MOJIMIICIITU I, ACHATYypallus.

-XapakTepu3oBaTb  O€JKM KaK  KJacc
OpPraHUYECKUX COCMHECHU;
KJaccu(uIUpoBaTh HMX IO  CTPOCHUIO
(rnoGynsipuble U (GUOPUIUISIpHBIE OENKH),
NEPEUUCIIATh U XapaKTepu30oBaTh (HYHKIIMU
O€JKOB.




3.3 | ®epMeHTHI — OMOJIOTHYECKUE DepMeHTHI — OMOJIOTHYECKUE KaTaTH3aTOPBI. -PackpeIBaTh conepkaHue TEPMUHOB H
KaTajau3aTopbl Crtpoenue dhepmMeHTa: aKTUBHBIA LICHTP, MOHATUHN: (DEPMEHTHI, aKTUBHBIN IIEHTD,
cyoctparHas cnenupuaHocTsh. KodepmeHTHI. cyOcTparHas CeupUIHOCTb,
Butamunbl. Otaudus GepMEHTOB OT Ko(pepMeHTHI, OEITKH-aKTUBATOPBI U OCIKH-
HEOPTraHMYECKUX KaTalIn3aTOPOB. WHTHOUTOPBI.
JleMoHCTpanuu: -YKa3bIBaTh OTJINYHSA (DEPMEHTOB OT
HEOPraHMYECKUX KaTaJIU3aTOPOB.
Tabnuysr u cxemol: «Ctpoenue hepMeHTay.
-O0BsACHATH pOJb PEPMEHTOB B
Obopyoosanue: 060pyaoBaHUE Ui IPOBECHUS | (QYHKIIMOHUPOBAHUY KUBBIX CUCTEM, B
HaOJIOCHNH, NU3MEPEHUH, SKCTIEPUMEHTOB. MPOMBINIJICHHOCTH, B METUIIHE, B
MOBCEHEBHOM KU3HU YEIIOBEKA.
JlaGopaTopHnas padora Ne 1. «3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (EPMEHTOB (Ha
pUMEpe aMIJIa3bl WM KaTala3bl).
3.4 | YraeBoasl. JIunumel. YrneBojabl: MOHOCaxapu bl (TJII0K03a, pubo3a u -PackpbiBaTh cofiepkaHue TEPMUHOB U
ne30Kkcuprb03a), Tucaxapuibl (caxaposa, MOHSTUI: YTIIEBOIbI, MOHOCAXaPHU/IbI,
JIAKTO03a) U MoJIMcaxapupl (Kpaxmai, TIMKOTeH, JUcaxapuabl, MOJIMCAXapu/Ibl, TIIOKO034,
LIEJUTION034). pubo03a, 1e30Kcupud03a, caxaposa, JIakTo3a,
MabTO3a, IEJTI0I03a (KIeT4aTKa),
Bronornveckue pyHKIUM yriaeBoaoB. JInmuasr: KpaxMaJl, TIIUKOTeH; JTUIUIBI,
TPUTIULEPUABI, POCHOTUIUIBI, CTEPOUIBIL. TPUTTUIEPUBI (GKUPBI, Maclia),
I'uapodunbHO-THAPOGOOHBIE CBOICTBA. dbocomunuabl, CTepouIbl.
Buonornveckne GyHKINHU JTMTTHIOB.
-XapakTepu3oBaTh YIJIE€BOAbI, TUMUABI KaK
CpaBHEHHE YTIIEBOJIOB, OETIKOB M JIMITUIOB KaK KJIaCC OPTaHUYECKUX COeTNHEHHIA.
HMCTOYHUKOB DHEPTHH.
-KnaccuduumpoBath yriaeBoab M TUTTHIBI
JleMoOHCTpALIUM: M0 CTPOCHUIO; IEPEUUCTISITh (PYHKIIUU
YIIIEBOOB U JIUTIHJIOB.
Tabauywvl u cxemvi: KYTIEBOIBIY, «JIAMHIB.
-Cxematnyecku n300paxxaTb CTPOECHUE
Obopyoosarue: 000pya0BaHUE IJIS POBEIACHUS MOJIEKYJI YTJI€BOJOB, JIUIIU]IOB.
HaO0JI0IeHUH, I3MEPEHUH, SKCTIEPUMEHTOB.
3.5 | Hykneunossie kuciaotel. ATO. Hyxnennoseie kucnorsl: JIHK n PHK. -PackpeIiBaTh conepxaHue TEPMUHOB U

MMOHSTHM: ,Z[CSOKCI/IpI/I60HYKJ'IeI/IHOBa}I




Hyxneotuasl — MOHOMEPBI HYKJIEUHOBBIX KUCIIOT.

Crpoenue u ¢pyukun [JHK. Ctpoenue u
¢ynkunn PHK. AT®: ctpoenne u GpyHKIuu.

Hemoncrpaumu: [Toprpersr: k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankiuH.

Tabauywl u cxemvi: <HyKICeMHOBBIE KUCIIOTHI,
JHK», «buocunres 6enka», «CTpoeHue

MoJeKyJbl ATD».

ObopydosaHue: CBETOBOW MUKPOCKOII,
MHUKpOTIpeIiapaThl

PackpriBath

kucnota (J{HK), pubonyknennonas
kuciota (PHK), nykneornn,
NOJMHYKJICOTHTHAS LIENh
(MOMMHYKIICOTH]T), KOMIUIEMEHTAPHOCTb,
¢ynkuuu JJHK (xpanenue n nepemaya
HacjeACTBeHHOH nHpopmarun); Buasl PHK
(uH(OpMAaIOHHAS, TPAHCTIOPTHAS,
pubocoManbHas); aneHo3uHTpudochar
(AT®), makposprudeckast CBs3b.

-XapaxkTepu3upoBaTh HyKICMHOBBIC
KHCIIOTHI KaK XUMHUECKHUE COSTUHEHUS U
HOCHTEJIH HACJICJICTBCHHON HH(OPMAITHIH. -
OTmeuaTh 0COOEHHOCTH CTPOCHHUS MOJICKYIT
nykiaenHoBbIX kucioT (JHK, PHK) u AT®.

- CxemMaTU4eCcKr N300pakaTh CTPOCHUE
HYKJICOTH]IOB, MOJIEKYJI HYKJIEHHOBBIX
kucnot, ATO.

3.6 | Ucropus u MeTo1bl U3y4EHHUS Huronorus — Hayka o kierke. Knerounas teopust | -PackpbiBaTh cofep:kaHue TEPMUHOB U
kietku. Knerounas teopus. — IpUMep B3aUMOJICHCTBUS UAeH 1 (HaKkToB B MOHSATUI: KJIETKA, LIUTOJIOTHUSL; PACKPhIBATh
HAYYHOM ITO3HAaHUH METOo/Ibl U3y4YEeHUS KIETKH. coAepKaHue MOJ0KEHUN KIETOUYHOU
TEOPUHU.
JdemoHcTpauuu:
- [lepeuncnsaTe U XapakTepu3oBaTh
Ilopmpemui: A. JleBenryk, P. I'yk, T. llIBans, OCHOBHBIE METO/Ibl U3YYEHHUSI KIIETKHU:
M. lnetinen, K. bap, P. Bupxos. (MpUroTOBIEHUE CPE30B, OKpAIINBAHUE,
MUKpPOCKOIIUPOBAHHUE,
ObopyoosaHue: CBETOBONH MUKPOCKOII, neHTpudyrupoBanue, KyJIbTUBUPOBAHUE
MHUKpOIIpenapaTsl paCTUTENbHbBIX, J)KUBOTHBIX U KJIETOK U TKaHEeH).
OaxkTepraIbHBIX KJIETOK; PUCYHKHU C
MUKpodoTorpadusMu KIETOK, TOTydeHHBIE C
MTOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO
MHUKPOCKOTIA.
3.7 | Knerka Kak 1eJIOCTHasi >KUBast Krnerka kak nenoctHas xwuBas cucrema. OO0rue KaK LEJIOCTHAs KUBasl CUCTEMa

cucrema.

MIPU3HAKYU KJIETOK: 3AMKHYTasi Hapy»Has
MemOpana, monekynsl JIHK kak renernueckuit

1 Kiterka kak menocTHas )KuBasi CUCTeEMaA.




amnmapar, cucreMa cuHTe3a 0enka. THUIbI KIeToK:
JyKapuoTHUYECKas U MPOKapHUOTHYECKasl.
OCOoOEHHOCTH CTPOEHUS MPOKAPHUOTHIECKOM
kietku. Knerounas crenka 6akrepuii. CTpoeHue
AYKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTINYMS
pacTUTENBHOM, )KUBOTHON M TPUOHOM KJICTKH.
[ToBepXHOCTHBIE CTPYKTYPBI — KJICTOUHAs CTEHKA,
TIIMKOKaNMKC, uX pynkuuu. [lnasmarnyeckas
MeMOpaHa, ee CBOMCTBa M (DYHKIUH.

JdemMoHcTpanum:

Ilopmpemeur: A. Jlesenryk, P. I'yk, T. [lIBanH, M.
[neitnen, K. bap, P. Bupxos.

Tabauywl u cxemwl

. «CTpoeHne 3yKapruoTUUECKOU KIIETKUY,
«CTpoeHue )KUBOTHOM KIIETKN», «CTpoeHue
pacTuTeNbHOM KIeTKnY», «CTpoeHuE
MIPOKAPHUOTUYECKON KIIETKH.

Obopyoosanue: CBETOBOW MUKPOCKOII,
MUKpOTpenapaTbl paCTUTENbHBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KJIETOK

OO01re Npru3HAKY KIETOK: 3aMKHYTast
HapykHas MemOpana, mosiekyisl JIHK kak
reHETUYECKUH ammapar, CHCTeMa CUHTE3a
Oenka. TUMBI KJIETOK: SyKapHOTHYECKas U
MIPOKapUOTUYECKAsI.

-PackpbIBaTh conepkaHue TEPMUHOB H
MOHSTHI: KIIETKU (3yKapHOTHYECKas,
MPOKAPUOTHYECKAs ), IITa3MaTHICCKas
MeMOpaHa (T1a3MajieMma), TITHKOKaJIUKC,
TPAHCIOPT BEIIECTB (ITaCCUBHBIM,
AKTUBHBIN ), SHAOLIUTO3 ((harouTos,
MMUHOIIMTO3), SK30IMTO3, KIIETOYHAS CTEHKA,
HYKJICOUI.

-CpaBHUBaATH MEX1y cO00ii
9YKApUOTUYECKHE U MTPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXO/ICTBO U Pa3iINyus B
CTPOEHHH KJIETOK OaKTepuil, )KUBOTHBIX,
pacTeHuii u rpuooB.

3.8

CrpoeHne 3ykapuoTH4eCKOU
KJIETKH.

[uromnnazma u ee opranouibl. OqHO MeMOpaHHBIE
opranou bl kietku: JI1C, anmapat ['onbmku,
nn30coMbl. [loayaBTOHOMHBIE OpraHOU/IbI KIIETKH:
MHTOXOHJIpUH, TacTuibl. [Iporcxoxaenue
MHUTOXOHJpUH U mactu. Buasl mmactua. He
MeMOpaHHbIE OPTraHOU/IbI KJIIETKH: PUOOCOMBI,
KJIETOYHBINA LIEHTP, LIEHTPUOIHU, PECHUYKH,
KryTUKU. OyHKIINY OPraHOUI0B KIIETKH.
Bxitouenus. Anpo — perynsaTopHbII HEHTP
kietku. CTpoeHue syipa: siaepHas 000JI09Ka,
KapuoIjIa3Ma, XpOMaTUH, SIPBILIKO.

-PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHUI: UTOIJIa3Ma, OPTaHOUIbI,
sHaorIazmaTrueckas cethb (I11C), anmapar
["onbaku, TM30COMBI, BaKyOIIb,
MUTOXOHJIPHH, TIIACTUIBI (XJTIOPOTIIACTHI,
XPOMOIIIACTHI, JIEUKOIIACTHI), pUOOCOMBI,
MUKpPOTPYOOUKH, KIIETOUHBIA LIEHTP
(meHTpocoma), peCHUYKH, KI'YTHKH,
BKIIIOUEHUS, SI/IPO, sTepHast 000JI0UKa,
KapuoIlla3Ma, XpOMaTHH, SAPBIIIKO,
XPOMOCOMBI.




XpomocoMsbl. TpaHCIIOPT BEIECTB B KIIETKE.
JdemoHcTpanmnu:

Ilopmpemeor: A. Jleenryk, P. I'yk, T. llIBanu, M.
[neinen, K. bap, P. Bupxos.

Tabauywvl u cxemvi: «CTpOCHHUE SYKAPUOTHICCKOM
KJIeTKu», «CTpOCHHUE )KUBOTHOU KIIETKU»,
«CTpoeHue pacTUTENIbHOMN KIETKNY», «CTpoeHue
MIPOKAPUOTUUECKON KIIETKNY, «CTpoeHHeE siipa
KIeTkn». Obopyoosanue: CBETOBOM MUKPOCKOTI,
MHUKpOIpenapaTsl paCTUTEIIbHBIX U JKUBOTHBIX
KJICTOK.

JlaGopaTopHas padora Ne 2. «3yuenue
CTPOCHUSA KIICTOK paCTCHHﬁ, JKUBOTHBIX U
OaxkTepuil o]l MUKPOCKOIIOM Ha FTOTOBBIX
MHUKpOIIpernapaTax u ux OIMUCAHHUEH.

-OnuceIBaTh CTPOEHUE FYKAPHUOTHIECKOM
KJICTKH 110 U300paKEHUSIM U Ha
MHUKpOIpernaparax; Kjiaccu(puuupoBarb
OpraHOM[IbI B 3aBUCIMOCTH OT
0COOEHHOCTEH UX CTPOCHHUS
(omHOMEMOpaHHBIC, IBYMEMOpPaHHbBIC,
HEMEeMOpaHHbIE); OIHICHIBATh (DYHKIIMU
Ka)XJIOTO OpPraHOu/1a B KJIETKE.

-XapakTepu30BaTh KJICTOYHOE SAPO KaK
MECTO XpaHEHUsl, epeaadu (yIBOCHHE
XPOMOCOM) U peann3anuu (TPaHCKPHUIIIUS)
HACJICICTBEHHON MH(POPMAITUH KIICTKH.

-IlepeuncnsaTh U ONUCHIBATE KOMIIOHEHTBI
a1pa U uxX pyHKUUU;

-CxeMaTnyHoO n300paxarb CTPOCHUE
pacTUTENLHON U )KUBOTHOW KJIETKH.

-O0BACHATH OMOJIOTHYECKOE 3HAUCHHE
TPAHCIIOPTa BEIICCTB B KJICTKC

Tema 4. ' KnzueneareJLHOCTD
KJIETKH (6 4acoB)

4.1

OOMeH BEIIECTB.
[Timactrnueckuii oOMeH.
dorocunTe3. XeMOCHHTE3

OOMeH BellecTB, WK METa00IN3M. ACCUMIIISIINS
(TutacTuueckuii OOMeH) M TUCCUMIIISIIHS
(aHepreTudeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO
nporiecca metabonusma. Posib 3akoHOB
COXpaHEHHUs BEIIeCTBAa U SHEPIUU B TOHUMaHUU
MeTa0oau3Ma.

Tunbel oOMeHa BEIeCTB: aBTOTPOQPHBIN
rerepoTpodHbIil. Posib pepMeHTOB B 0OMeHe
BEIIIECTB ¥ MPEBPAIICHUH SHEPTHH B KIIETKE.

®dotocunTte3. CBeroBas U TeMHOBas (hazbl
dbortocunTe3a. Peakium porocrunTesa.

-PackpbiBaTh conepkaHue TEpPMUHOB U
MIOHSTHIA: OOMEH BEIIECTB ¥ NMPEBpaIlcHUE
SHEpruM (MeTaboIN3M), ACCUMUIISIIHS,
TUTACTUYSCKUH OOMEH, JUCCUMUIISIINS,
SHEpreTHYecKuii 00MeH, GOTOCUHTES,
dbotonus, GpochopunrpoBanue, MEPEHOCUNK
MIPOTOHOB, XEMOCHHTE3.

-OnuceiBaTh GOTOCUHTES, MMPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM M TEMHOBOM

dasze.

-BEIIBIATE MNPUIUHHO-CJIICACTBCHHBIC CBA3U




DddexTuBHOCTh poTOCHHTE3a. 3HAYCHUE
(dhoTocuHTE3a TS )KU3HU Ha 3emiie. BiusHue
yCIIOBUH cpefibl Ha POTOCUHTE3 U CIIOCOOBI
MOBBIIICHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMOCUHTE3. XEMOCHHTE3UPYIOIIe OaKTepuu.
3HayeHue XEMOCUHTE3a Ui )KU3HU Ha 3eMJIe.
JdemMoHcTpanmu:

Hopmpemor: K. A. TumupszeB. Ta0auis! u
CXEMBI: «XJoporiact», «OoTocuHTE3»

MCKAY NOTJIOIICHHUEM COJIHEYHOH OHCPIrun
XJI0podUIIOM U CUHTE30M MOJIeKysT ATD.

-CpaBHHMBaTh UCXOJIHBIE BELIECTBA,
KOHEYHBIE MPOIYKTHI U yCIIOBHS
MPOTEKaHUs PEaKIMid CBETOBOM U TEMHOBOM
¢a3bl poTocuHTE3A;

'CpaBHI/IBaTB (bOTOCI/IHTC?» N XEMOCHHTE3.

- OnieHMBaTh 3HAYCHUE (1)OTOCI/IHTC38, n
XEMOCHHTE3a I )KM3HU Ha 3emite

4.2

DHepreTuveckuii o0OMeH

9HepreTH‘leCKI/Iﬁ 0OMEH B KJIETKE. PacmermeHI/Ie
BCUICCTB, BBIACIICHUC U AKKYMYJIMPOBAHHUC
OHCPI'HH B KIICTKC.

OTarnsl 3HepreTuyeckoro oomena. I'nukonus.
bpoxenue u ero Buael Kucioponnoe okucienue,
WM KJIETOYHOE JibIXaHue. OKUCINTENbHOE
dbochopmmmpoBanue. DPPEKTUBHOCTD
HHEPreTUYecKOro oOMeHa.

Jemouncrpauun: Tabnuyst u cxemol: « TUIbl
MUTaHUAY, «MeTaboau3my», «MUTOXOHIPHUSY,
«DHEpPreTuyecKuii OOMeH.

-PackpriBaTh copepikaHue TEPMUHOB U
MOHSITUI: SHEPreTUUYECKUl 0OMEH,
IJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEeHHe,
CIIUPTOBOE OpOXKEHHUE, OMOJIOTUYECKOE
OKHCIICHHE, KJIETOUHOE JbIXaHue,
TUCCUMUIIALINS, (JEPMEHT.

-XapakTepu3oBaTh 0OMEH BEIIECTB U
MpeBpalleHre SHePTruu (MeTaboIu3M) Kak
OJTHO UX CBOMCTB >XHBOTO.

'Hepe‘{I/ICHHTB 0COOEHHOCTH
MJIAaCTUYCCKOTO U SOHCPTCTUYCCKOT'O obMeHa
B KJICTKEC; YCTAHABJIMBATh B3AUMOCBS3b
MCKIYy HUMHU.

-Paznuuate THIIBI OOMEHa BEIIECTB B
KJIETKe: aBTOTPO(HBINA U reTepoTpOQHBIN.

- OnuchIBaTh 3TAMbl SHEPTETUIECKOTO
obmeHa (IMoAroTOBUTEIBHBIH,
OECKHICIOPOIHBIN, KUCIOPOIHBIN) U
CPaBHHMBATh UX MEXKIY COOOM.

-XapaKTepI/ISOBaTL PCaKIInU I''IMKOJIN3A,




OpO’KeHUsI, KJICTOYHOTO JAbIXaHHSI,
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3H
MEXy TITHUKOJIN30M, KJICTOYHBIM JIbIXaHUEM
1 CUHTE30M MoJiekys1 AT®.

-CpaBHuBath 3P HEKTUBHOCTH
OECKUCIIOPOIHOTO U KUCIOPOIHOTO ITATOB.

4.3 | buocunres 6enka Peakuun matpuuHoro cunresa. I'enernueckas -PackpeIiBaTh conepxaHue TEPMUHOB U
unpopmanus u JJHK. Peanu3zanus reHeTHUECKOW | MOHATUMN: T€H, TCHETUYECKUN KO/,
nH(pOpMaLIUY B KIIETKE. MaTpPUYHBIA CUHTE3, TPAHCKPHUIILIHS,

TPaAHCIIAIMsA, KOJOH, aHTUKOJIOH prudocoma,
I'enernueckuil koA U €ro CBOWCTBA. LEHTpalbHas A0TrMa, MOJIEKYJIsipHas
Tpanckpunuus — marpuunblii cuTe3 PHK. ounosorus.
Tpancnsauus — GnocuHTE3 OeNKa. ITarbl
TpaHcisiuu. Koauposanue aMMHOKUCIOT. Poub -OnpenensiTe CBOMCTBA FEHETUYECKOTO
pubocom B OmocuHTe3e Oenka. JleMoncTpanuu: KoJa (TPUIJIETHOCTh, OJJHO3HAYHOCTb,
Iopmpemor: H.K. Konb1oB. Tabauyst u cxemsi: BBIPOXKJIEHHOCTb, YHUBEPCAIBHOCTD,
«Ctpoenue JIHK», «Ctpoenue u HENEPEKPhIBAEMOCTh, HEMPEPHIBHOCTD ).
¢yHKIMOHMpOBaHUE reHa», «CuHTe3 Oenkay,
«Pennmukanus [JHK», «I'eneTudeckuii Koa». -OnuceIBaTh ITAMbl peain3aluu
HacJeICTBEHHON MH(OPMAIUH B KIIETKE.
ObopyoosaHnue: MOJIeNU- aNITUTUKAIIUN «Y IBOCHHE
JHK u tpanckpunimsy, «bruocunres 6enka. -CpaBHMBaTh peakliyi MaTPUYHOI'O CUHTE3a
monekyn PHK u 6enka B knerke
4.4 | Heknero4yHsle (GOPMBbI )KU3HU — Hexknerounsie ¢popmsbl sxu3HHu — Bupychl. Mctopus | -PackpbiBaTh cofepxaHue TEPMUHOB U

BUPYCHI

otkpbIThs BupycoB (. Y. IBaHOBCKMiA).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO 1IMKJIa
BUpycoB. bakrepuodaru. bonesnu pactenuid,
JKUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE BUPYCAMH.

Bupyc nmmynoneduiuta yenoseka (BUY) —
Bo30ynutenb CIIM/la. ObpaTHast TpaHCKPHUMLIKS,
peBepTrasa U HHTerpasa.

MOHSATUI: BUPYC, BUPYCOJIOT S, KAIICU]I,
O6akTepuodar, BUpyc UMMYyHOAEPUITUTA
yenoBeka (BUY), OHKOTeHHBIE BUPYCHI.

-XapakTepu3oBaTh BUPYChI Kak
HEKJIETOUHYIO (hOpMY KH3HU; OCOOEHHOCTH

CTPOCHUSA U KU3HCACATCIIBHOCTU BUPYCOB.

- OnuchIBaTh KU3HEHHBIN [IUKJI BUPYCOB




[MpodunakTrka pacpocTpaHeHUS] BUPYCHBIX
3a00/1€BaH Ui,

JdemoHcTpanuu:

Iopmpemor: 1. 1. UBanoBckwmid. TabmuIe! u
cxembl: «Bupyce», «bakrepruodarny; «CtpoeHue
1 xu3HeHHbIN 1uki Bupyca CI1IN/a,
OakTepuodara.

Obopyoosanue: moaenb cTpykTypsl JIHK;
MarHuTHAas MOJieb-ammuiukanus «CTpocHue
KIICTKHY.

UMMYHOJIC(UIINTA YETOBEKa; pa3IuyaTh HA
pucynkax BTM ((Bupyc Tabaunoi
Mo3auku), 6akrepuodar, BUY.

-OG0CHOBBIBATh U COOJIIOJIATH MEPHI
Npo(UIAKTUKN pacIpoOCTPaHCHHUS
BUPYCHBIX 3200JI€BaHUH (pecriupaTopHbIE,
KEITyI0YHOKHUIIICYHBIE, KIICIIEBON
sanedamut, BUU-undexuns).

Tema 5. Pa3MHOxeHUE U
HHIMBHUAYaJbHOE Pa3BUTHE
OPraHusMoB (5 4acos).

5.1

JKU3HEHHBIA UK KIETKH.
Henenue kiaetku. MuTos.

KrneTounslii UMK, UK )KU3HEHHBIN ITUKIT KIETKH.
WuTepdaza u mutos. Ilpomeccs, mporekaromniye B
untepdaze. Pernmukanus — peakiys MaTpUYHOTO
cunre3a /JHK.

Crtpoenue XxpoMocoM. XpOMOCOMHBIN Habop —
KapuOTHIL. JIUTIIIOMAHBIN U TalIOU IHBIN

XPOMOCOMHBIE HAOOPBI. XpOMAaTH/IbI.

HI/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI Pa3MHOKCHUA U
WHAUBUAYAJIBHOI'O Pa3BUTHUA OPTraHU3MOB.

Jenenue knetku — MuTo3. CTagun MUTO3A.
[Ipomeccrl, mpoucxoAsIIMe HA PA3HBIX CTaAMIX
MHTO3a. brojiornuyecknii CMBICII MUTO3a.

[IporpamMmmupyemas rudesnb KJIeTKH — aloInTo3.

Jemouncrpanun: Tabnuyst u cxemol: «KneTouHbi

-PackpeiBaTh conepxaHue TEPMUHOB U
MOHSTHIA: KIICTOUHBIN IUKJI, HHTEpda3a,
peayImmKanus, XpoMocoMa, KapuoTHIL,
raruIONIHBIN, TATITIOUIHBIA XPOMOCOMHBIN
Habop, XpOMaTH/Ibl; MUTO3 €0 CTa/IUU:
npodasa, meradasa, anadaza, Terodasa.

'OHI/ICI)IBaTI) )I(I/I?;HGHHI)II\/JI UK KJICTKH,
MEPEYHCISITh U XapaKTePU30BaTh MEPHOIBI
KJIECTOYHOI'O ITUKJIA, CpaBHI/IBaTB nux Me)KI[y
co0oii.

-OnuceIBaTh CTPOEHNUE XPOMOCOM,
KapHOTHIIOB OPTaHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KIIETOK.

-CpaBHUBATh CTaUN MHUTO3A.

-PaznnuaTe Ha MUKponpenaparax u




uukiny, «Pemmukanusa [JHK», «Ctpoenue
XPOMOCOMBI», «MHTO3); MAarHUTHAsA MOJEIb-
armnkauus «/lenenne knetkuy»; moxaens JTHK.

ObopydosaHue: CBETOBOM MHKPOCKO H
Mukpornpenapar «KapruoknHes B KJIeTKax
KOpEIIKa JTyKa.

JlaGopaTopHas padora Ne 3. «HaGmoneHue
MHUTO3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax nporpaMMupyemMas
ruOeIb KJIETKU — aromnTo3.

PUCYHKaxX CTaJuy MUTO3a.

- PackpbiBaTh OMOJIOrMUECKUN CMBICT
MUTO3a.

5.2

@DopMbI pa3MHOKEHUS
OpraHu3MOB

®opMbI pa3MHOXKECHHS OPTaHU3MOB: OECII0JI0e 1
noJjioBoe. Bupl 6ecronoro pa3MHOKEHUS:
JIeJICHUE HA/IBOE U TIOYKOBAHUE OJTHO- U
MHOT'OKJIETOYHBIX, CIOPOOOpa3OBaHHUE,
BEreTaTUBHOE PA3MHOXKCHHE.

I/ICKYCCTBGHHOC KIIOHUPOBAHUC OPTaHU3MOB, €TI0
3HAYCHUEC NI CCIICKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT
0ecI10J10T0.

HMemoncrpauun: Tadoauyvt u cxemvi: «OopMbl
Pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOitHOE
OTUIOZIOTBOPEHHUE Y IIBETKOBBIX PACTEHUIY,
«Jlenenue knetku 6akTepuny, «BereratuBHOE
pPa3MHOXEHHE pacTeHU», «CTpOEHHE MOJTOBBIX
KJIETOK».

-PackpeiBaTh copepkaHuE TEPMUHOB H
MOHATHIA: Pa3MHOXCHHE, KJIOH, IOJIOBBIC
KJICTKH (rameTsr), SIAIEKIIeTKA,
CIepMaTO30M]l, 3UT0Ta, JAEJCHHE HaJBOE,
MOYKOBAHME, CHOPYJIALUS, (parMeHTaIHs,

BCIr€TaTUBHOC PA3MHOXCHHUC, CEMCHHOC
Pa3MHOKCHHEC, OIIBIJICHHUC, JIBOMHOE
OIINIOAOTBOPCHUC, IIOJIOBBIC KCEJIC3hbI,

CEMECHHMKH, SWYHUKU, OIUIOAOTBOPEHHUE
(Hapy>KHO€, BHYTpEHHEE).

-XapakTepu3oBaTh OCOOEHHOCTH U
3Ha4yeHue 0ecrosoro 1 MojIoBOro crnocoooB
Pa3MHOXKCHHS.

-Boinensats BUIbI O€CIIONOT0 pa3MHOKEHHUS,
BBISBJISITH B3aUMOCBSI3U MEXTy opMaMu 1
crocobaMu pa3MHOKEHUS, U X
OMOJIOTMYECKUM 3HAUCHHUEM.

-Brnanets npuémamu BereTraTuBHOTO
Pa3MHOKEHHUs KYJIbTYPHBIX paCTEeHUH (Ha




IpUMeEPe KOMHATHBIX ).

-XapakTepu30BaTh MMOJIOBIC KIICTKH:
STUIIEKIICTKH, CIIEPMATO30UIbI; BBISBISTH
0COOEHHOCTH WX CTPOCHHS.

5.3 | Meiio3 Meiios. Ctaguu meiiosa. [Iponeccsi, -PackppiBaTh coliepKaHWE TEPMHUHOB U
MpoUCXOoAsIIMe Ha cTaausax merno3a. [loBenenue MOHATUN: MEN03, KOHBIOTALUSA XPOMOCOM,
XpoMocoM B Mero3e. Kpoccunrosep. nepekpéct  (KpOCCHHTOBEP)  XPOMOCOM,
buonornueckuii CMbICI ¥ 3HAYEHHUE MEN03A. TaMEThI.
Hemoncrpauuu: Tabnuyst u cxemsl: «Jlenenune
KJIETKW», «Meno3». -Xapakrepu3oBaTb M€HO3 Kak croco0
KJIETOYHOTO JI€JI€HUS; ONHUCHIBATh MEUO3 IO
Obopyoosanue: moaens JIHK; marautHas CTaausiIM; CpaBHUBATh CTaJAUM MeHo3a U
MOJeJb-aNIuInKanus «/lenenue kneTkuy». MHUTO3A.
- PaznuyaTth Ha puCyHKax cTaguu Meno3a;
packpbiBaTh  OHMOJOTMYECKOE  3HAYCHUE
MEI03.
5.4 | Obpa3oBaHue U pa3BUTHE ['amerorenes — mpoiiecc 06pa3oBaHus MOIOBBIX -PackpbiBaTh conepxaHue TEPMUHOB U

IIOJIOBBIX KJICTOK.
OmonoTBOpeHNE

KJICTOK Yy JKUBOTHBIX.

[TonoBbIie xene3bl: CECMEHHUKH U SIMUHUKH.
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK —
rameT (CIiepMaTo30u/I, STHIEKIIeTKa) —
criepmaroreses u ooretes. Oco6eHHOCTH
CTPOCHUS SIUIEKIIETOK U CIIEPMATO30UIOB.
Onno10TBOpEHHE.

[TapTenorenes.
Hemoncrpaumu: Tabauyst u cxemol: «lIpsimoe u

HCTIPSAMOC PAa3BUTHUCH, «l"ameTorene3 y
MIJICKOITMTAIOIINX U YCIIOBCKA».

Obopyoosarnue: Moaelb MeTagazHONH XPOMOCOMBI,
MHUKPOCKOTI, MUKpoTpenapaTsl «CriepMaTo3ouabl

MIICKOITMTAIOMICTO», «SiIeKIeTKa

MOHATHI: TAMETOr€HE3, CIIEPMATOTCHES,
OOT'€HE3, CIIEPMATO30M1 1, AKPOCOMA,
SIMIEKJIETKA, OIS PHBIE TENbIA.

- XapakTepu30BaTh 0COOCHHOCTH
raMETOreHe3a Y KUBOTHBIX M €r0 CTaJIHNU;
IIOJIOBBIC KJICTKU )KXUBOTHBIX U OITUCHIBATH
MPOIECC UX PA3BUTHUSL.

'CpaBHI/IBaTB CIICpMATOI'CHE3 U OOI'CHE3.

- OnuceIBaTh OIJIOOTBOPEHHUE,
OMoJIOTHYECKOe 3HAUCHHE OTJIOJJOTBOPEHHUS.




MIJICKOIIMTAIOIICTO».

JlabopaTopnasi paGora Ne 4. «3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

5.5

WNHnuBuayanbHOE pa3BUTHE
OpraHu3MoOB

NunuBuayanpHOE pa3BUTHE (OHTOTCHE3).
OMOpHOHaNbHOE pa3BUTHE (AMOpPUOTEHE3). DTarbl
AMOPHOHAIEHOTO Pa3BUTHS y TO3BOHOYHBIX
KUBOTHBIX: APOOJICHUE, TACTPYIIALUA,
OpPTraHOTCHE3.

[ToctamOproHanbHOE pa3BuTHe. THIIBI
MMOCTIMOPHOHAIBHOTO PA3BUTHS: TIPSIMOE, HE
npsAMOe (JINYUNHOYHOE).

BinsiHue cpenpl Ha pa3BUTHE OPraHU3MOB;
(akTOphl, CIIOCOOHBIE BBI3bIBATH BPOXKICHHbBIE
YPOZCTBA.

Poct u pasButHe pacTeHui.

OHTOreHe3 I[BETKOBOI'O PACTEHHS: CTPOCHHE
CEMEHH, CTa/INU Pa3BHUTHSI.

Hemoncrpauuu: Tabauyst u cxemovl. «OCHOBHbBIE
CTaJluu OHTOTeHe3ay, «[Ipsmoe u Henmpsamoe
pa3BHUTHE», «/|BOWHOE OTUIOOTBOPEHUE Y
[BETKOBBIX PACTCHUII».

-PackpriBaTh copepikaHue TEPMUHOB U
MOHSATHUI: OHTOT€HE3, IMOPUOTEHE3, 3UT0TA,
nIpoOseHue, 6J1acTOMEpPHI, MOpYIIa,
Omactyna, 6acTorens, racTpyia, Helpyna,
OpraHoreHe3; 3apO/IbIIIEBbIC JINCTKU:
HKTOJEPMA, ME30/IepMa, SHTOIEPMA;
OCTAMOPHOHAIILHOE Pa3BUTHUE: MPSAMOE U
HenpsiMoe (JIMYMHOYHOE); MeTaMopdo3,
Meracropa, MUKPOCIIOPa, MbUIBLIEBOC
3€pHO, CIIEPMUH, 3aPOJIbIIIEBbIA MEIIOK,
JIBOMHOE OILIOJIOTBOPEHHE.

-OHpeI[eJ'IHTL OTaIllbl 3M6pI/IOHaJ'IBHOFO
Pa3BUTHA XOPJAOBBIX HAa CXEMaX U
npcriaparax M OIUCBIBATH ITPOLUCCCHI,
MPOUCXOAAIIHNE HA KAXKJIOM ITallC.

-CpaBHUBATh NIEPHUO/IbI OHTOTEHE3A; MPSAMOE
U HenpsAMoe (JJUYMHOYHOE)
oCcTAMOPHOHANIBHOE Pa3BUTHE, 3aPOIBILIH
YeJI0BEeKa U IPYTHX XOPAOBBIX.

-O0BsACHATE OMOJIOrMUECKOE 3HAYEHHUE
pa3BUTHUA ¢ METaMOP(O30M; OTPULIATETHHOE
BJIMSAHHEC aJIKOI'OJIsd, HUKOTHHA U JIpyl"I/IX
TEPaTOTeHHBIX (DAKTOPOB HA Pa3BUTHUE
3apopIla YeJIOBEKa.

-OnuchIBaTh NpPOIECC JBOMHOIO
OIJIOIOTBOPEHUS Y IBETKOBBIX PACTEHUM.

Tema 6. HacieacrBeHHOCTD U
W3MEHYMBOCTH OPraHU3MOB




(8 yacoB)

6.1 | ['enetuka —Hayka o [Ipeamer u 3agaun reneTuku. Pornb nutosmornu u | -PackpbIBaTh cofep:kaHne TEPMUHOB U
HACJIEICTBEHHOCTU U AMOPHUOJIOTUH B CTAHOBIICHUH I'eHETHKHU. BKiaja MOHSITHIA: T€H, TEHOM, TeHOTHII, ()EHOTHII,
U3MEHYMBOCTH POCCHUHCKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE XPOMOCOMBI, aJIJICJIbHBIE T€HBI (AJLJIENN),

TEHETHUKHU. TOMO3UT0Ta, T€TePO3UTroTa, JOMUHAHTHBIN
MPU3HAK (T€H), pellECCUBHBINA MPU3HAK
MeToabl reHeTUKH (THOPUI0JIOTUIECKUH, (reH), unucTas TMHUSA, THOPHUI.
LUTOT€HETHYECKU, MOJIEKYJIIPHOT€HETUUECKHUIA).
-IlepeuncnsaTe U XapaKTepU30BaTh METOIbI
OCHOBHBIC TEHETHUYECKHE MOHATHS. [ eHeTHYecKass | FeHETUKU: THOPUI0IOI HYECKHH,
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXeMax UTOT€HETUYECKUH,
CKpELIMBAaHUM. MOJIEKYJIIPHOT€HETUUECKUI; TOMUHAHTHBIE
Y PEIECCUBHBIE MPU3HAKU PACTEHUN U
JdemoHcTpaumu: JKUBOTHBIX.
Ilopmpemui: I'. Mennens, T. Moprasn, H. W. -ITonb30BaThCA r€HETUUECKOM
Basunos, C. C. UerBepukos, H. B. Tumocgees- TEPMHHOJIOTUEN U CHMBOJIMKOW [IJIs1 3aIIUCH
Pecosckuii. F€HOTUIMYECKUX CXEM CKpPEUIMBAHUS.
Obopyoosanue: MOJICIIb- ANITIITUKALIHS
«MoHoruOpUIHOE CKpEIIUBaHNEeY, TepOapuii
«I"0poX MOCEeBHOW.

6.2 | 3akOHOMEpHOCTH 3aKOHOMEPHOCTHU HACJIEI0BAHUS IPU3HAKOB, -PackpbIBaTh conepxaHue TEPMUHOB U
HACJENOBAHUSA TPU3HAKOB. yctanoBieHHsie . Mennenem. Monorubpumnoe MOHSATUNA: MOHOTUOPUIHOE CKPEIIMBAHUE,
Monorubpuanoe CKpelllMBaHue. 3aKOH eAMHO00pa3usi THOPHUIOB (beHOTUNINYECKUE TPYIITIHI,

CKpEIlIMBaHHUE. nepBoro nokosieHus. [IpaBuino qoMuHUPOBaHMS. TUOPUIOIOTHIECKUN METO/T, YUCTHIC

3aKoH paclIeryIeHus: MPU3HaKoB. [ 'umnoresa
qucToThl rameT. [loTHOe U HeTloIHOoe
JOMUHHUPOBaHUE.

Hemoncrpaumu: /lopmpemsi: I'. MeHensp.
Tabmuib! u cxembl: «MOHOTHOPUTHOE
CKpEUIMBAHUE U €r0 LIUTON€HETUYECKAs OCHOBAY,
«3aKOH pacHICTUICHHS U €TO [IUTOTEHEeTHYECKas
OCHOBa», «3aKOH YMCTOTEI TaMET.

JIMHUH, TOMUHUPOBAHHE T'€HOB (ITOJTHOE,
HETOJIHOE), PACILEIUIEHUE B IOTOMCTBE.

-OnuckeiBaTh MCTOAUKY NPOBCACHUA I.
MGH)ICJ'ICM OIIBITOB ITO U3YYCHUIO
HacjeI0BaHUI OJHOM Iapbl IPHU3HAKOB Yy
Topoxa IMOCEBHOTIO.

-PackpbIBaTh cojepkaHue 3aKOHOB
eIMHOO0pa3usi THOPHUIOB TIEPBOTO




ObopydosaHnue: MOACTV-ANTUIAKAIIAHA
«MoHorubpuaHoe ckpemuBanuey, «Hemomnoe
JOMUHHUPOBaHUEY, TepOapuii «I'0poX MOCEeBHOW».

IMOKOJICHHA U 3aKOHA PACHICTIIICHUA.
-OO0BIACHITE TUIOTE3y YUCTOTHI I'aMCT.

-3aIMChIBaTh CXEMBI MOHOFI/I6pI/II[HOFO
CKpClIIuBaHu, OOBSICHSATH €TI0
LHUTOJIOTHYECKHUE OCHOBBI U pCUIATH
ICHCTHUYCCKUC 3aJa4Y Ha MOHOI‘I/I6pI/II[HOG
CKpEIIMBaHUC.

6.3 | JurubpuaHoe cKkpemMBaHue. JurubpuHoe ckperuBanue. 3aKoH -PackpsiBaTh copepkaHue TEPMUHOB U
3aKOH HE3aBUCUMOIO HE3aBHCHMOI'0 HacJIeJOBaHUsI IPU3HAKOB. HOHSTUN: TUTHOPUIHOE CKpELBaHUE,
HACJIETOBaHUsI PU3HAKOB. [uToreHeTnyeckre OCHOBBI TUTHOPUIHOTO aHaAIIM3HUPYIOIlee CKPEIIMBaHNUE.

CKpEILMBAaHUS. AHAIU3UPYIOLIEE CKPEIIBaHHE.

Hcnonp3oBaHne aHAM3UPYIOLIEro cKpemrBanus | -OnuceiBath onbIThl ['. Menaens mo

JUTSL OTIPEJICIICHUS] TEHOTHUIIA OCOOH. M3YYEHHUIO HACJIeIOBAaHUS JIBYX Map
IIPU3HAKOB y TOpPOXa MOCEBHOTO.

Hdemoncrpamumn: /lopmpemuwi: I'. MeHenb.

Tabmuie! u cxeMmsl: «urundpuaHoe -PackpeiBaTh conepkaHue 3aK0Ha

cKpeuuBanue», «L{luronornyeckue 0CHOBBI HE3aBHCHMOTI'0 HaClleJIOBaHUS IPU3HAKOB.

JUTHOPUIHOTO CKPETIUBAHMSY.
-IIpuMeHsATP MaTEMAaTUYECKUM pacyeT C

ObopyoosaHue: MOIETb- ANITUTUKALIAS MTOMOIIIBIO METO/1a IEPEMHOKECHUS

«lurubpuiHOE CKpEIUBaHUEY. BEPOATHOCTEW U 3aIKCH C TOMOILBIO
(EeHOTUMMYECKUX PAUKAIOB pacIleIICHUs
MIPU3HAKOB Yy IOTOMKOB 10 (PEHOTHUITY U
TEHOTUITY.
-3anMchIBaTh CXEMBbI JUTHOPUIHOTO
CKpeIIUBaHUsl, OOBACHATh €ro
LIUTOJIOTUYECKUE OCHOBBI U peLIaTh
reHeTHYEeCKUe 3a]Jaul Ha AUTUOPUHOE
CKpEIHBAHHUE.

6.4 | CuernuieHHOE HacJe/l0BaHUE CuenneHHoe HacnenoBanue npusHakoB. Pabora T. | - PackpeiBath copepkaHre TEPMUHOB U

IIPHU3HAKOB

Moprasa 1o cuenjaeHHOMY Hacje10BaHUIO T'EHOB.
Hapymenue cuensienust reHOB B pe3yJibTaTe
KPOCCHHIoBepa. XpOMOCOMHas TEOPHsI

MOHATUM: CLEIJIEHHOE HACIEJOBaHUE
MIPU3HAKOB, PEKOMOHMHALINS T€HOB,
IT€HETUYECKUE KAPThI XPOMOCOM,




HaCJICACTBCHHOCTH. I'eneTnueckue KapThI.

Jdemoncrpauun: [Toprpersr: T. Mopran.
Tabmuiel U cxeMbl: «Melo3y, «I'eHeTnuecKkue
KapThl pACTEHUM, )KUBOTHBIX U YEJIOBEKAY,
«B3auMoeicTBHE aIeabHBIX T€HOBY.
O0opynoBanue: MUKponpenapar «JIpozoduiar
(HOpMa, MmyTaruu GOpMbI KPUIHEB U OKPACKH
Teja), MUKPOCKOII, MOJIE/Ib-aNIINKAIUs
«ITepekpéct xpoMocom».

JIabopaTopHbIC U MPAKTUICCKHE PAOOTHI:
JlaGopaTopHas padora Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO W AUTUOPUIHOTO
CKpEIIMBaHUA y Ip030(HUiIbl HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

MOpPraHH/A.

-Ha3piBaTh OCHOBHBIE OTOXKEHUS
XPOMOCOMHOM TEOPUH HACJIEICTBEHHOCTH
T. Moprana; packpbIBaTb COAECPKaHUE
pabotel T. MopraHna 1o CrerieHHOMY
HACJIEJOBAHUIO T€HOB U PUYHMHBI
HapyLIEHUs CLEIUICHUS MEKly T€HAMH.

-3anuChIBaTh CXEMbI CKPEIMBAHUS TIPU
CLICTJICHHOM HACJIEJOBAHUU, OOBACHATD
NPUYHHBI PEKOMOMHALINY T€HOB,
OIIPEENATh YUCIIO IPYIII CUEIICHUS T€HOB;
penaTb TeHeTUYECKHE 3aa4M Ha
CLICIIJICHHOE HACJIEJOBaHUE.

6.5 | I'eneruka nona. HacnenoBanue I'enetuka nona. XpoMOCOMHOE ONpeIeTICHUE -PackpeIiBaTh conepxaHue TEPMUHOB U
MPU3HAKOB, CUEIJICHHBIX C 10J1a. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. MIOHSITHIA: XPOMOCOMHBIH HA0OP, ayTOCOMBI,
I10JIOM ['omorameTHbIE ¥ TETEPOraMETHBIE OPTaHU3MBI. II0JIOBBIE XPOMOCOMBI, TOMOTaMETHBIN MOJI,

HacnenoBanue npu3HaKkoB, CHEINIEHHBIX C ITOJIOM. | F€TEPOraMEeTHBIH MOJI, CIETUIEHHOE ¢ IT0JIOM
HACJIEIOBAHUE IIPU3HAKOB.
Hemoncrpaumu: Iloptpetsr: I'. Mengens, T.
Mopran, H.W. BaBunos. TaGauIisl U CXeMBI: -OOBSACHATH IIUTOJIOTHYECKHE OCHOBBI
«['eneruka nomna», «3aKOHOMEPHOCTH XPOMOCOMHOTO MEXaHU3Ma OIIPEIEIICHUS
HACJIEI0BAHUS, CLIETUIEHHOTO C MOJIOM», 1oJ1a y pa3JIM4HbIX OPTaHU3MOB.
«KapuoTtunsl yenoBeKa U KUBOTHBIX .
-CpaBHUBaTh 3aKOHOMEPHOCTHU
HACJICIOBAHUS [IPU3HAKOB, CLIENIJIEHHBIX U
HE CLEIJIEHHBIX C MOJIOM.
-PemaTte reHeTHUecKHe 3a4aUH Ha
HACJIEIOBAHUE CUEIUICHHBIX C IT0JIOM
MIPU3HAKOB.

6.6 | 3MeHYuBOCTb. HN3menunBoOCTh. BUbl HN3MEHUUBOCTH: -PackpsbIBaTh cofep:kaHue TEpPMHUHOB U

HenacnencrBennas HEHACJIEJICTBEHHAs U HaclieacTBeHHasd. Poiib MOHATHI: U3MEHYNBOCTh, HACJIECTBCHHAS




W3MEHYHUBOCTh Cpebl B HEHACIIEICTBEHHOW H3MEHUYUBOCTH. W3MEHYHUBOCTh, HEHACIICICTBEHHAS
XapakTeprucTuka Moau(pUKaIIMOHHOM M3MEHYUBOCTb, MOAU(DUKAIIIOHHAS
M3MEHYMBOCTH. BapualimoHHbIN psag U U3MEHYMBOCTb, BAPUALIMOHHBIN P,
BapualnMoHHas kpuBasi. Hopma peakunu BApUAHTa, BapUallMOHHAs KpUBasi, PU3HAK,
npusHaka. KoamyecTBeHHbIE U KaU€CTBEHHBIE HOpMa PEaKIMU, KOJIMYECTBEHHBIE U
MIPU3HAKU U UX HOpMa peakuuu. CBolcTBa KaueCTBEHHbBIE [TPU3HAKH.
MOIU(DUKAITMOHHON H3MEHUUBOCTH.
-Knaccudunuponars BUIbI U3MEHUUBOCTH
JdemoncTpanun: Tabnuibl U cxembl: «Busl U BBISIBIISITH UX OMOJIOTHYECKUE
W3MEHYUBOCTHY, «MoaudukanonHas OCOOEHHOCTH.
W3MEHYHUBOCTH).
-IlepeuncnsaTe cBoiCTBA
JlaGopaTopHble U MTPaKTUIECKHE PabOTHI: MOIU(PUKAITMOHHON U3MEHUYHUBOCTH U
JlaGopaTopHas padora Ne 6. «3yuenue O0OBSICHATH €€ 3HaUeHue JJIsI OPraHU3MOB.
MOAU(PHUKAIIMOHHON U3MEHUNBOCTH, TIOCTPOCHUE
BapHallMOHHOIO Ps/Ia U BApUAMOHHOW KPUBOW». | -Pa3nuyarh KOJTUYECTBEHHBIC U
KaueCTBEHHbIE ITPU3HAKU; CTPOUTD
BapUAIMOHHBIN PAJl, BAPHAIMOHHYIO
KPUBYIO, BBIYUCIIAThH CPEIHEE 3HAUCHUE
MpU3HAKA.
6.7 | HacnencTBenHas HacneacTBeHnHas, niam reHOTUIINYECKAst —PackpsiBaTh conepkanre TEpPMUHOB U
W3MEHYHUBOCTh M3MEHYNBOCTh. KOMOMHATHUBHAS U3MEHYNBOCTD. MOHATHI: HACIIEICTBEHHAs] ”3MEHYMBOCTb,

Meii03 1 1100BOM IIPOLIECC — OCHOBA
KOMOWHATUBHOM U3MEHYUBOCTH. MyTarimoHHas
M3MeHYnBOCTh. Knaccudukanus MmyTanui:
TE€HHbIE, XPOMOCOMHbBIE, TeHOMHbIE. YacToTa 1
MPUYMHBI MyTaluii. MyTareHHbie ()aKTOpHI.

3aKOH TOMOJIOTHYECKUX PSIIOB B HACTEACTBEHHON

n3MeHunBocty H. W. BaBunosa. BuesnepHas
HAaCJIeACTBEHHOCTh U N3MEHYHNBOCTD.

Hemoncrpauuu: Iloprperst: I'. ne @pus, H. 1.
Basuinos.

Tabmuie! u cxemsbl: «MyTaroHHAs
U3MEHYHUBOCTDY.

KOMOMHATHUBHAS HU3MCHYHNBOCTD,
MyTallMOHHAasg U3MCHUYMUBOCTL, MYTAaHT,
MyTalluu: TCHHLIC, XPOMOCOMHBIC,
TFCHOMHBIC, MMOJIUIIONINUA, aHCYIIJIIONIH,
MYTAarcHbl.

-XapakTepu30BaTh HACIEICTBEHHYIO
W3MEHUYUBOCTh; POPMYIHPOBATH 3aKOH
TOMOJIOTHYECKHUX PSAOB B HACIIEICTBEHHOU
n3menunBoctu H. M. BaBuioBa u
OOBSICHSTE €r0 3Ha4YeHHe JJIsI OMOJIOTHH U
CEJICKIIMU.

-KnaccuduuupoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEeHOMHbBIE U TIPUBOJUTD




OO0opynoBanme: MUKPOCKOII, MUKPOIIpENapaT
«po3oduna» (Hopma, MyTaruu GOpMbI KPBLILEB
Y OKpackKa Teja); KOMHaTHBIE pACTEHUS C ECTPOn
OKPACKOM JIUCTHEB.

JlaGopatopHble U MPaKTUUYECKHE PabOThI:
JlaGopaTopHas padora Ne 7. «Ananu3 myranui
y Ipo30(UIIBl Ha TOTOBBIX MUKpPOIIpENapaTax.

[IPpUMEpPBI MyTalUH.

-OOBSICHATH PUYHHBI
BO3HHMKHOBEHUSMYTAIUH, poiib (hakTopoB-
MYTareHoB.

-CpaBHHMBATh BUJIBI MyTaIUi; BBISIBIIATH
IMPUYNHBI HaCHeHCTBeHHOﬁ U3MCHYHNBOCTH,
HUCTOYHUKH MYTarcHOB B OKPY)KaroIeH
cpene (KOCBEHHO).

-XapakTepu30BaTh BHESIEPHYIO
HACJIEJCTBEHHOCTh U U3MEHYHMBOCTD.

6.8

T'eneTuka uenoBeka

I'eneruka yenoseka. Kapuotun uenoseka.
OCHOBHBIC METOJIbI TCHETHUKHU YEJIOBEKA!
reHeaJIoTHYCCKUM, OJIM3HEI[OBEIM,
LIUTOTCHETHYECKHUM, OMOXUMHYECKUM,
MOJIEKYJISIpHO-TeHeThnueckuil. CoBpeMeHHOe
OTIpe/ICIICHUE TCHOTHUIIA: TTIOJTHOTEHOMHOE
CEKBEHUPOBAHHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIC
¢ nomompeio I11[P-ananu3a. HacneacTtBeHHBIE
3a00JIcBaHUs YEJIOBEKA: TeHHEBIC 00JIC3HH,
0OJIE3HM C HACIIEJICTBEHHOMN
MIPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6ose3nu. CoMaTuyecKue u reHepaTUBHBIC
MyTaIuu.

CTBOJ’IOBBIC KJICTKU. HpI/IHHI/IHI)I 3I[0pOBOFO
o0pasa KU3HH, TUATHOCTUKH, MPOPUIAKTUKH U
JIEYEHU T€HETUYECKUX Oose3Her. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHUE
MC}II/II_[I/IHCKOI\/II TCHCTUKU B Hpe)IOTBpaHIeHI/II/I nu
JIEUEHUH T€HETHYECKHUX 3a00JIEBaHUI YeIOBEKA.

JemoncTpanuu: TaGIHIIBI U CXEMBI:
«HacnenoBanue pesyc-pakropay, «['eHeTnka

yesoBeka. OCHOBHEIE METOAbI I'€HCTUKHU

-PackpbIBaTh coaepkaHue TEpPMUHOB U
IIOHSITHI: KAPUOTHII YEJIOBEKA,
LUTOT€HETUYECKUN METO/,
IeHEaJOTUYECKUI METOM, POJOCIOBHBIE,
OJIM3HELIOBBIM METO/1, HACJIEACTBEHHbIE
OoJsie3HU: (MOHOT€HHBIE, C HACJIeICTBEHHON
IIPEIPacloiOKEHHOCThIO, XPOMOCOMHBIE),
MEANKO-TEHETUUECKOE KOHCYJIbTUPOBAHHUE.

-IlepeuncnsiTe 0COOEHHOCTH U3YUYEHHUS
TEHETHUKH Y€JI0BEKA; IPUBOJIUTH IPUMEPHI
HACJIEICTBEHHBIX OOJIE3HEH YenoBeka,
XapaKTepU30BaTh METOABI UX

PO UIAKTUKH; OOOCHOBBIBATH 3HAYEHUE
MEANKO-TEHETHUECKOT O
KOHCYJIbTUPOBAHUSI.

-BBIsSBISTE M CpaBHUBATH MEXKY COOOM
JIOMUHAHTHBIE U PELECCUBHBIE TPU3HAKU

YCJIOBCKaA.

-COCTaBJIATh M aHAIM3UPOBATh




TPYIIIT KPOBW».

JlaGopaTopHbIe U IPAaKTUYECKUE PaOOTHI:
IpakTuyeckas padora Ne 2. «CocTaBiieHHE U
aHAJIN3 POJIOCIIOBHBIX YEJIOBEKA.

POOOCIOBHBIC UCJIOBCKA

Tema 7. Cenexknus
OPraHu3MOB, OCHOBbI
ouoTexHoJioruu (3 yaca)

7.1 | Cenexkuus Kak HayKa U Cenexuus Kak HayKa U nporecc. 3apoKIeHUe - PackpeiBaTh conepxaHue TEpPMUHOB U
rpouecc CeJIEKIIMM U JoMecTukanus. Yuenue H. W. MOHSTHI: CEJIEKLUs, COPT, IOPOJIa, IITAMM,
BaBuiioBa o 1ieHTpax MHOT00Opasus u JIOMECTUKALIMSL, WM OJ0MAIIHUBaHUE,
MIPOUCXOXKACHUS KYJIbTYPHBIX pacTeHUH. LleHTphl | LeHTpbl MHOr0OOpa3us U MPOUCXOXKACHUS
MIPOUCXOXKACHUSI TIOMAILIHUX )KUBOTHBIX. CopT, KYJIBTYPHBIX PACTEHUN U KUBOTHBIX,
[IOPOAA, IITAMM. ruGpuau3anms, UICKyCCTBEHHBIH 0TOOp.
JdemMoHcTpanuu: -Ha3p1BaTh 1 CpaBHUBATh OCHOBHBIE ATAIIbI
Pa3BUTHUS CEJIEKIUHU.
[Toptpetsr: H. 1. BaBuios.
-U3znarars yyenue H. 1. BaBunosa o
Tabnuie! u cxemsl: kaprta «LleHTpsl LEHTPax MPOUCXOXKIEHUS KYIbTYPHBIX
MHOT000pa3usi U MPOUCXOKAECHUS KYIbTYPHBIX pacTEeHMI; pa3anyaTh LEHTPBI HA KapTe
pactenuit», «I[loposbl TOMaIIHUX )KUBOTHBIX», MUpa, CBA3BIBATH UX MECTOMOJIOKEHUE C
«Copta KynpTypHBIX pacTeHuin». O0opyaoBanmue:. | o4araMu BO3HUKHOBEHUS JIPEBHENIINX
MYJISKH TJI0/I0B U KOPHEIUIOJ0B TUKUX (GOpM U LMBUJIN3AUH.
KYJIBTYPHBIX COPTOB pacTeHHIt; repoapuii
«CenbCKOX035HCTBEHHBIE PACTEHUS Y. -CpaBHMBATh COpTa KyJIbTYPHBIX PACTCHUH,
IIOPO/IBI IOMAIIHUX )KUBOTHBIX U UX JIUKHX
MIPEJIKOB.
-OueHnBaTh pojb CENEKLINN B
obecreueHnH MpoI0BOILCTBEHHON
0€30MacHOCTH 4eJI0BEYECTBA.
7.2 | Metoabl 1 TOCTHKEHUS CoBpeMeHHBIE METO/IBI CesleKIun. MaccoBBIil U -PackpeIBaTh conepxaHue TEPMUHOB U

CEJICKLIUU PAaCTCHUH U
YKUBOTHBIX

WHMUBUAYAIBHBIN OTOOPHI B CEJIEKIINH PACTCHUIA
1 KUBOTHBIX. OIIeHKa SKCTephepa.

MOHATHI: HCKYCCTBEHHBIH 0TOOD,
MaccOBbIN 0TOOp, MHIMBUYaTIbHBINA 0TOOD,




bruskopoicTBeHHOE CKpENIMBaHUE — MHOPHIMHT.
Yucras muaus. CKpelMBaHUE YUCTHIX JIMHUH.
I'ereposuc, unu rubpuaHas cuna. HepoactBenHoe
CKpeluBanue — ayropuauHr. OtaanéHHas
rubpunmzaims u e€ ycnexu. MickyccTBeHHbIH
MyTareHe3 U MoJy4YEeHHE MOJIUIIIOUIOB.
JlocTrkeHUsl CeNIeKIIUU, PACTEHUM, )KUBOTHBIX U
MHKPOOPTaHU3MOB.

JdemoHcTpanmuu:

[Toptpersr: . B. Muuypun, I'. 1. Kapneuenko,
M. @. lBaHOB.

Tabmuue! 1 cxembl: «OTnaneHHas
rubpunmzamus», «Padorsl akagemuka M. O.
HBanosay, «llonmummonausy.

OobopynoBanue: MyJIsSKU IJI0/10B U KOPHEIUIO0B
TUKAX POPM H KYIBTYPHBIX COPTOB PACTECHUH.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Oxckypcusi «OCHOBHBIE METOBI U JJOCTHIKEHUS
CeNIeKIIUN pacTeHUH U )KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIINIO, TUIEMEHHYIO (epMy,
COPTOMCIIBITATENbHBIM YUYaCTOK WJIIU TEIUIMYHOE
XO035ICTBO).

SKCTEphEp, OIM3KOPOJICTBEHHOE
CKpEIIMBaHKE, YHCTasl JIMHUS, TE€TEPO3HC,
HEpOJICTBEHHOE CKPEIIMBaHHE,
HCKYCCTBEHHBII MyTareHes, OJIUILION/IBI.

-CpaBHHMBaTh POPMBI HCKYCCTBEHHOTO
oTOOpa (MaccoBOro U UHJIUBUAYAIBHOTO),
BHJIbI THOpUAN3anuu (OJIM3KOPOICTBEHHON
Y OTJAJIEHHOM ), CIOCOOBI IIOJTYyYEHUS
MTOJIUIIIIOMIO0B.

-IIpuBONUTE IPUMEPBI TOCTHKEHUI
CEJIEKIIMM PACTCHUM U KUBOTHBIX.

7.3

buorexHonorus kak orpacib
MIPOU3BOJICTBA

buorexHonorus kak orpaciib Iponu3BOJCTBA.
I'ennas nnxeHepus. JTanbl CO3TaHU
pexom6unanTHOU JIHK u TpancreHHbIx
opranu3moB. Knerounas unxenepus. Knerounsie
KyJIbTYpbl. MUKPOKIIOHAJIbHOE Pa3MHOKEHNE
pactenuii. KmonupoBaHue BBICOKOITPOTYKTHBHBIX
CENIbCKOXO35MCTBEHHBIX OPraHU3MOB.
DKojorudeckue u aTudeckue npoodnemsl. F'MO —
TeHEeTUYECKU MOAU(DUIINPOBAHHBIE OPTraHU3MBI.

-PackpbIBaTh coaepkaHue TEpPMUHOB U
MOHSTUI: OMOTEXHOJIOTHS, KIIETOUHAas
WHXXEHEpUs, TeHHas NH)XKEHEpHUs,
KJIOHUPOBaHHE, TPAHCTEHHbIE OPIaHU3MBI,
I'MO (renerudecku MOAU(PHUIIMPOBAHHBIE
OpTaHU3MBlI).

-XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJCTBA, OCHOBHbIE
JIOCTYOKCHHST OMOTEXHOJIOTHH B 00JIaCTH




JleMOHCTpaLUM:

Tabmuiel 1 cxeMbl: «O0BEKTHI OMOTEXHOIOTHI,
«KierouHble KyIbTYphl U KIIOHUPOBAHHE,
«KoHCcTpynpOBaHHE U TIEPEHOC I'CHOB,
XPOMOCOM.

MPOMBIINIJICHHOCTH, CCIILCKOT'O XO034MCTBa U
MCIUIIUHBI.

- [lepeuncnsaTh U XapakTepr30BaTh
OCHOBHBIC METOJIbI M TOCTHKEHUS
OMOMH)KEHEPHH.

-O0CyX1aTh SKOJIOTUYECKHE U ITUYECKHE
aCMeKThl HEKOTOPBIX HCCIEA0BaHUN B
o0actTi OMOTEXHOJIOTUH (KIIOHUPOBAHMUS,
HCKYCCTBEHHOI'O OILIOIOTBOPEHUS,
HaIPaBJIEHHOTO U3MEHEHUSI FTEHOMa U
CO3JaHMsI TPAHCTEHHBIX OPTaHU3MOB).







