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Pabouas nmporpamma no 6umosoruu 3a kypc 11 kiacca pa3paboTraHa Ha OCHOBE
denepa’abHOrO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApPTa CPEIHEro OOIIEro
obpazoBanusi, [IpumepHOl OCHOBHOM 00pa3oBaTEIbLHON MPOTrpaMMbl CPEIHETO OOIIEero
obpazoBanus, ¢ yuétoMm I[Iporpammer «buonorus. 10 -11 kmaccel. ba3oBblil ypoBeHbY»/
aBTopbl: .H. [lonomapéra, O.A. Kopuunona, JI.B. CumonoBa, — M.: Benrana-I"pag,
2020, B cootBercTBUM ¢ Paboueil mporpammoil BocmuTaHusi mKojdbl. [Iporpamma
JETAIM3UPYET U PACKPBIBAET COJIEp)KAHUE CTaHIApTa, ONpPEAeseT OOIIyI0 CTPATErHio
oOydeHusi, BOCHHMTAHUA W PA3BUTUS Yy4YalIUXCA CPEACTBAaMU y4eOHOro MpeaAMeTa B
COOTBETCTBUHU C LEISIMU H3Y4YEHHUS OHOJIOTUH, KOTOpBIE OIpEAENeHbl CTaHIAPTOM.
Peanuzanus JAHHOU IIPOrpaMMBbl €CTECTBEHHO-HAyYHOU HANPaBJIECHHOCTHU
npelycMaTpuBaeT HUCIHOJb30BaHUE O0OpPYAOBAaHHUA, CPEACTB OOYUEHHUS U BOCHUTAHMS
enTpa «Touka poctay.

Ilinanupyemble pe3yJbTaThI

JINYHOCTHBIE PE3YJIBTATHI

B cTpyKType TMYHOCTHBIX pe3yJIbTATOB OCBOEHUS TpeaMeTa « buosiorus» Bbl1€IEHbI
CJIeYIOIIME COCTABJISIONIME: OCO3HAHME OOYYaIOIMMHUCA POCCHUICKON TIpa)kaaHCKON
WJIECHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BUTHIO,  CAaMOCTOSITEIBHOCTH U
CaMOOIMPEICICHUI0, HAIMYME MOTHUBALIMA K OOY4YEHHMIO OHOJIOTHH, IIeJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKJACHUH JUYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIUIINI pa3BUTUSI OMOJIOrMUECKOr0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTD
00y4aromuxcsi PyKOBOJCTBOBATbCSI B CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPUCYIIUMHU CHUCTEME OMOJOrMYECKOro 00pa3oBaHUs, HaJIUuue
HKOJIOTUYECKOTO IMPABOCO3HAHUS, CIIOCOOHOCTU CTAaBUTh L€ U CTPOUTH >KU3HEHHBIE
TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUS IpeaMera «bHOJOTHS) JOCTUTAKOTCS B
€IMHCTBE Y4E€OHOUM U BOCIIUTATEILHOU IEATEIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU
POCCUHCKMMH  COLUHUOKYJIbTYPHBIMU, HCTOPHUYECKUMH W JTyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, MPUHATHIMKU B OOIIECTBE TMpaBUJIaMW M HOPMaMH TOBEACHHUS U
CIOCOOCTBYIOT IIPOLIECCaM CaMOMO3HAHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEW IMO3ULHUHU JIMYHOCTH, NMAaTPUOTU3MA, YBAXKEHHS K 3aKOHY U IMPABOMOPSIKY,
YeJIOBEKY TPy/Jla U CTaplieMy HOKOJEHHUIO, B3aUMHOT0 YBaXKeHHUs1, 0EPEKHOT0 OTHOILICHUS
K KyJbTYPHOMY HAaCIEOUI0O U TPAaIWLMAM MHOIOHAIMOHAJIBLHOIO Hapoaa Poccuiickoin
denepanuu, IPUPOAE U OKPYIKAIOLIEH Cpeae.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS ydeOHOro mnpeamera «buOIOTHS» JOIHKHBI
OTpakaTb  TOTOBHOCTh M  CHOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM
HEHHOCTSIM POCCHIICKOTO O0O0IecTBa, pAacIIUPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATEIbBHOCTH B IMPOLECCE pPEATU3ali OCHOBHBIX HAIIPABICHUI BOCIUTATEIbLHON
NEATEIIBHOCTH, B TOM YHCJIE B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS:



c(hOpMUPOBAHHOCTh TPAXKAAHCKON MO3UIMM OO0YyYalolIerocsi Kak AakTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOA3aHHOCTEH, yBa)K€HUE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIbHOCTU MPHU CO3JaHUU YUYEOHBIX
MIPOCKTOB, PEIICHNN YUYEOHBIX W TMO3HABATEIBHBIX 3a/1a4, BBHITTOJIHEHUH OMOJOTUYECKUX
HKCIEPUMEHTOB;

CIOCOOHOCTh OTPEAENSITh COOCTBEHHYIO TMO3WIIMIO MO OTHOIICHHWIO K SIBICHHSIM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YyMEHUE YYUTHIBATh B CBOUX JICUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C pa3HbIMU YOEKIEHUSMU, KYJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX,
IIO3HABATEJbHBIX U UCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLICHHUS K MHEHUIO
ONIMOHEHTOB MPHU 00CYKICHUH CTIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TIpakIaHCKOW WIAECHTUYHOCTH, MaTPUOTHU3MA,
YBOKEHHSI K CBOEMY Hapojly, UYyBCTBAa OTBETCTBEHHOCTH mepen PoaumHoMN, ropaocTtu 3a
CBOM Kpau, cBOow PoawHy, CBOWM $3BIK W KYJIbTYpy, HPOLUIJIOE W HACTOSAIIEE
MHOI'OHalMOHaJIbHOrO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIWI0 U TaMSITHUKAM MPUPOJbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE
OWonoTY, TOHUMAHUS 3HAYCHHS OWOJIOTMW B MO3HAHWM 3aKOHOB MPHUPOJBI, B JKU3HU
4yeJIoBeKa M COBPEMEHHOI'0 00I11eCTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CHYyKeHHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 H TNPUHAMATH OCO3HAHHBIC peEIICHUS,
OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJMTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEH CEMEMHOW >KU3HU B COOTBETCTBUM C TPAJULIHUSIMHU
HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHNS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3IEMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSABIISATH
KaueCTBa TBOPYECKOW JIUYHOCTH;



5) ¢usuvyeckoro BoOCHUTAHHUS, (GOPMHUPOBAHMS KYJIbTYPbl 3I0POBbS U
IMOLMOHAJIBLHOIO 0JIarOmoJy4Yms:

NOHMMAaHUE M peanu3anus 3I0pOBOro M 0Oe3omacHoro obpasza *u3HHU (310pOBOE
NUTaHue, COOJIIOJICHHEe TUTMEHUYECKUX MpPaBUI M HOPM, COATaHCHUPOBAHHBIA PEXKUM
3aHATUHN U OTIIBIXA, peTyJigpHas pu3nUecKasi akTUBHOCTD), OEPEKHOI0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

MOHUMAaHUE TICHHOCTH TMPaBWUJI WHIWBHUAYATHHOTO W KOJUIEKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIMINX 3J0POBbIO U KU3HU JIFOJEH;

OCO3HaHUE TIOCJICACTBHM W HENPUATHS BPEAHBIX MPHUBBIYCK (yHOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTb K AaKTMBHOM [JEATEIIBHOCTH TEXHOJOTMYECKOW U  COLMAJIbHOMN
HAIPaBJICHHOCTHU, CIOCOOHOCTh MHUIMUPOBATH, ILJIAHUPOBATH M CaAMOCTOSITEILHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3iuyHbiM chepaM npodecCHuOHANbHOW NESITeIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIN BHIOOP Oyayuieil nmpodeccud U peain30BbIBaTh COOCTBEHHbIE
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUIO M caMO0Opa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HHU,

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH I1eTIeCO00pa3HOe OTHOIIEHUE K MPHUPOIEC KaK MCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIleCTBOBAHUS;

MOBBIICHUE  YPOBHS  DKOJOTHYECKOM  KYJbTYpPhl: TPHOOPETEHHWE  OIbITa
IJIAHUPOBAHUS TIOCTYNKOB U OLEHKU WX BO3MOXHBIX MOCJIEACTBUN Ui OKPYKAIOIIEH
cpensl;

OCO3HaHUE T00ATBHOTO XapaKTepa SKOJOTUYECKUX TTPOOJIEM U MyTeH UX PEIICHMUS;

CIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OHUOJIOTHUU 3HAHUS U
YMEHUS MPU PEIICHUU NpOoOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIONOJIb30BAHUEM
(cobnrofeHue npaBuil NOBEACHUS B PUPOJIE, HAIIPABICHHBIX HA COXPAHEHNUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BUJIOB, SKOCHCTEM, Orochephl);

AKTUBHOE HENPUATHE ACUCTBUN, NPUHOCAIIMX BPEI OKPYXKAIOWIEH MNPUPOTHOU
cpene, yMEHHWE MPOTHO3UPOBATH HEOIATONPHUSITHBIC HSKOJOTUYECKHE TOCIEACTBUS
MPEANPUHUMAEMBIX JEHUCTBUN U PEAOTBPAIIATh HX;

HaJIMYue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIJIEHHUS, SKOJIOTHUYECKOM KYIbTYPHhI, OIbITA
JEATEIIbHOCTH SKOJIOTMYECKOM HaNpaBJIE€HHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
II03HABATEJIbHOM, KOMMYHUKATUBHON U COLUAIBHON IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOHN JAEATETbHOCTH SKOJIOTMUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKM M OOLIECTBEHHOM MPAaKTHUKWA, OCHOBAHHOIO Ha JUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpPUICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KyJbTYpbl Kak CpeEICTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUDA;



NMOHMMaHUeE cTieU(PUKN OMOJIOTUHN KaK HAYKH, OCO3HAHUS €€ poii B JOPMUPOBAHUHT
paIMOHaIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHUS 00
OKpYKarollleM MHpe KaKk O €AWHCTBE MPHUPOJBI, YeloBeKa W OOIIEeCTBa, B MO3HAHUH
NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHWH TPOOJIeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTUM OHOJOTHHM [IJIsI COBPEMEHHOW IMBUIIM3AIUU:
o0Oecrie4eHnss HOBOTO YPOBHSA Pa3BUTUS MEAMLIMHBI, CO3JAAHHE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PECypcHbIE MPOOJIEMbl PA3BUTHUS UEIOBEUYECTBA,
MOKCKA ITyTEH BBIX0/Ia U3 TJI00ATBHBIX YKOJIOTHUECKUX MPOOIJIeM 1 00eCIIeueHus Iepexoia
K YCTOWYMBOMY Pa3BUTHUIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX PECYpPCOB U
(OpMUPOBAHNIO HOBBIX CTaHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJIOTUYECKUX 3HAHUU B LIENSAX MOBBIIICHUS
o0mmeil KyJIbTypbl, €CTECTBEHHO-HAy4YHOH TPAaMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKIIMOHATFHOW TPAaMOTHOCTH 00yUaromuxcs, GopMupyemMon npu n3ydeHnH OUOIOTHH;

MOHMMAaHWE CYITHOCTH METO/IOB MIO3HAHHUS, UCTIOIh3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCTIOJB30BaTh MOJMydyaeMble 3HAHUS JJIs aHaiu3a U OOBSCHEHUS SBICHUM
OKPYKAIOIIET0 MUPA U MMPOUCXOIAIINX B HEM H3MEHEHHH, YMEHHUE 1eJIaTh 000CHOBAHHEIC
3aKJIFOUCHHUS Ha OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIUXCS JAHHBIX C IENBI0 TOTyUeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENTFHO UCIIOJIB30BATh OMOIOTUYECKUE 3HAHUS TSl PEIICHUS
npo6JieM B PeaNbHBIX KU3HEHHBIX CUTYAIINAX;

OCO3HAHHE IICHHOCTH HAy4YHOW JESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISThH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUU MO OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenmeTHble pe3yibTaThl OCBOCHHUS yueOHoro mpeamera «buomnorus»
BKJIIOYAIOT:  3HAUMMble  JUIsI  (OPMHpPOBAHUS  MHUPOBO33PEHUS  OOYHAIOIIUXCS
MEXIUCUUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIleHAyYHble TOHATUSA, OTpPaXKaIoIINe
LEJIOCTHOCTh Hay4YHOU KapTHHBI MUpa U ceuUKYy METOJIOB MO3HAHUS, UCTIOIb3YyEMbIX
B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPIrUs, SIBJICHHUE, MPOLECC, CUCTEMA, HAYYHBIN
(dakT, MPUHLINII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs], HCCIIeI0BaHNE, HAOII0IeHUE,
U3MEpPEHUEe, DKCIEPUMEHT U JPYTHUX), YyHUBEpCAIbHbIE Y4yeOHbIE JCUCTBUS

(mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE, pEryJISTHBHBIC), 00ecIeunBaroIIHe
dbopmupoBaHre (PYHKIIMOHAIBHOW T'PAaMOTHOCTH W  COIMAIBHOW  KOMIICTCHITUH
o0yuarmnmxcs, CIIOCOOHOCTH 00yUaroIMXxcs HCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHUBEPCAIbHBIC YUYCOHBIC
JICVCTBHS B MO3HABATEIBHON U COIMAIBHOM MPAKTHUKE.

MertanpenMeTHble  PEe3yJbTaThl  OCBOCHHMS IMPOrPaMMbI  CpPEIHEro  OOIIero
o0pa30BaHUs TOJKHBI OTPAXKATh:

OBJaieHne YHHBEPCAIbHBIMYU YUeOHBIMH NMO3HABATEIbHBIMHU J€ICTBUAMMU:

1) 6a30Bble JIOrHYecKue AeHCTBHS:



CaMOCTOSITeNIbHO (POPMYJIMPOBATH U aKTyaTHM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTHUECKOTO MBILIUICHUS (aHaNu3a,
CHHTE3a, CpaBHEHMS, KilacCUUKaIlU, 0000IIEHHS ), PACKPHIBATH CMBICI OMOJIOTHYECKUX
NOHATUHN (BBIIEIATh MX XapakTEepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3M C JPYTUMU
MOHSATUSIMU );

OTIPEIETIATH e ASATEIBbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUH MX TOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTATHI JACSITCIIBHOCTH C TIOCTABJICHHBIMU IEJISIMU;

WCITOJIB30BATh OMOJIOTUYECKHE TTOHSATHS JJIsl OOBICHEHUS (DAKTOB U SIBICHUHN KUBOM
IPUPOIBL;

CTPOUTDH JIOTUYECKUE PACCYXKIACHUS (MHIyKTUBHBIC, JACIYKTUBHBIC, IO aHAJIOTHN),
BBISIBIIAITH  3aKOHOMEPHOCTH W MPOTUBOPEYHMS B  PACCMATPUBAEMBIX  SIBJICHHUSIX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHATh CXEMHO-MOJEJIbHbIE CpPEJICTBA JUIsl TMPEJCTABICHUSl CYIIECTBEHHBIX
CBsI3€l U OTHOLIEHUH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKe MPOTHUBOPEUUH
Pa3HOIO PoJia, BBISIBIEHHBIX B PA3JIMYHBIX HHOOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHUS NpoOJieMbl € YYETOM aHaiM3a HWMEIOIIMXCA
MaTepHabHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTH, OIICHHMBATH COOTBETCTBUE PE3YyJIbTATOB
IEJI5IM, OLICHUBATh PUCKU TIOCIICJICTBUN JEATEIHHOCTH,

KOOPJIMHUPOBATh W BBHITIOJHATH PadOTy B YCJIOBHSX pPEajbHOTO, BUPTYATHLHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIAJICTh HAaBBIKAMHU YYEOHO-MCCIIEAOBATEILCKOW W TPOEKTHOW MESITEIIbHOCTH,
HABBIKAMH pa3peuieHus: mpooseM, CiocOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJI0B
MO3HAHUS;

UCIIOJIb30BATh PA3JIMYHBIE BUbI IE€SITEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUSI, €T0
UHTEpHpETaLUU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B YUYEOHBIX CUTYyallUsAX, B TOM YHCIIE
IIPU CO3/IaHUH YYEOHBIX U COLUATIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIM THI MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMU MOHSATUSIMH U METOIAMHU;

CTaBUTH U HOPMYITUPOBATH COOCTBEHHBIE 3a/1a41 B 00Pa30BATEILHON NESITEIIbHOCTH
Y )KU3HECHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATH 33/1a4y, BHIJIBUTATh
TUTNIOTE3y €€ pelIeHUs, HaXOUTh apTyMEHTHI JJI JOKA3aTeIbCTBA CBOMX YTBEPIKICHUM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUU PEIIICHUS,

aHAIM3UPOBaTh IMOJYYEHHBIE B XOJ€ PEUICHUS 3a7aud Pe3yJbTaTbl, KPUTHUECKH
OIICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATH LIeJICHAIIPABICHHBIN MMOMCK MEPEHOCA CPEJICTB U CIIOCOOOB IEUCTBUS
B IPO()ECCUOHATIBHYIO CPEAY;



yMETh TMEPEHOCUTh 3HAHWS B T[IO3HABATEIbHYIO W TPAKTUYECKYI0 O00JacTh
XKU3HECATCIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MPEAJIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHUS, CTABUTH
poOJIEeMBI U 3a]1a4H, JOITYCKAIOIIUE allbTEPHATHBHBIE PEIICHHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HWHPopMmanuu (TeKcTe ydeOHOTO
OCOOUsI, HAYYHO-TIOMYJIIPHOM JUTEpaType, OMOJOTHYECKUX CIOBAPSIX M CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IUYHBIX
BUJIOB U (OpM TIpEACTABICHHS, KPUTHYECKH OIICHUBATH €€ JTOCTOBEPHOCTh U
HEMTPOTUBOPEUNBOCTH;

dbopMyIHpPOBATH 3aMPOCHI U MPUMEHSTh PA3IUIHBIE METO/IbI MPU TIOUCKE B OTOOPE
Ouonornueckoi HHPopMaI, He0OXOTUMOM JTsI BRITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  KCMOJB30BaHUS  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJbTYPy aKTHBHOTO HWCIIOJIb30BAHUS PA3TAIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMATIBHYIO (hOpMY TPECTaBICHUST OMOIOTHYECKON
uHopmaruu (cxemsl, rpaduKu, JUArPaMMBbl, TaOJIUILIBI, PUCYHKU U JIPYTOEC);

WCITOJIB30BaTh HAYYHBIN S3BIK B Ka4E€CTBE CPEJCTBA MPHU pabOTe C OMOIOTHYECKON
uH(popMaIueli: MPUMEHATh XHUMHUYECKHE, (DU3UYECKHEe M MaTEeMaTUYECKUE 3HAKH U
CHUMBOJIBI, GOpMYIIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U TIPEOOPA30BHIBAThH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS W 3aluThl MH(poOpmaimu, wHGOPMAIMOHHON
0€30MacHOCTH JUYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

1) oOmenme:

OCYIIECTBIIATh KOMMYHHUKAIIMU BO BCeX cdepax *KU3HU, aKTUBHO y4acTBOBAaTh B
JMAJIOTe WK JUCKYCCHH TI0 CYIIECTBY 00CYKIaeMoil TeMbl (YMEHHE 3a1aBaTh BOTIPOCHI,
BBICKA3bIBATh CY)K/ICHUSI OTHOCUTEIHHO BBIIOJIHEHHUS MpeIaraeMoi 3aauu, yIUTHIBATh
WHTEPECHI U COTIACOBAHHOCTh MO3UIIMHN APYTUX YIACTHUKOB JUAIIOTA UM TUCKYCCHH);

pacrno3HaBaTh HeBepOaIbHbIC CPECTBA OOIIECHNS, TOHUMATh 3HAUYEHUE COITMATbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTyallud, yMETh CMST4aTh
KOH(DIJIMKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IMYHBIMH CTIOCOOAMHU OOIICHUS ¥ B3aUMOJCHCTBUSA, TOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY U B
KOPPEKTHOI Gopme PopMyIupOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM SI3LIKOBBIX
CPEICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHMMATh W UCTIOJIL30BaTh MPEUMYIIECTBA KOMaHTHOW U MHANBUAYATbHON PabOTHI
NIPU PEIIeHUU OHMOJIOTUYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MMPUMEHEHHUSI
TpyNMHoOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUH YU4eOHOH 3a1auu;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBHIA ¢ YIETOM OOIIMX HHTEPECOB
¥ BO3MOKHOCTEH Ka)KIOTO YIeHa KOJUICKTHBA;



MPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JIEUCTBUS IO €€ IOCTUKEHUIO: COCTABJIATH IJIAH ICMCTBUM, PACIIPENAECIIATH POJIU C YUETOM
MHEHUN YYaCTHUKOB, O0CYKJIaTh PE3YIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOT0 YYaCTHHKA KOMaHAbl B OOLIUI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh HJAEHM C TNO3HWIMHA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYyalHUsIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKECHHE, OBITh MHUITHATHBHBIM.

OBJ1ajleHH e YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

WCITIOJI30BATh OMOJIOTHYECKUE 3HAHWS IS BBISBICHUS MPOOJIEM M MX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBbIE YCTAHOBKHU B
CBOHUX JICMCTBUSIX U MOCTYNKAX MO OTHOLIEHUIO K KMBOM MPUPOAE, CBOEMY 30POBBIO U
310POBBIO OKPYKAKOLIUX;

CaMOCTOSITEJIBHO  OCYLIECTBIISITh  [MO3HABATEJIBHYIO  JIEATEIIBHOCTh, BBIABISATH
npoOiemMbl, CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJladyd B 00pa3oBaTesIbHON
JESITENPHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOSITEJIbHO COCTABJIATh IUJIAH PEIICHUS TPOOJIeMbl ¢ YIETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pELICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crnoco0CcTBOBaTh (YOPMHUPOBAHUIO W TPOSIBICHUIO HMIMPOKON 3PYAUIIMM B Pa3HBIX
00JIacTSAX 3HAHMM, MOCTOSHHO TMOBBIINIATH CBOM 00pa30BaTENbHBI W KYJbTYpPHbBIH
YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaThb OILIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISIM;

BJIAJICTh HABBIKAMH TO3HABATEILHON pedIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JICUCTBUM M MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB WU OCHOBAHUM, UCIIOJIb30BATh
puéMbI pedICKCUN JJIS OLICHKU CUTYAaIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS IO UX CHUKECHUIO;

MIPUHUMATh MOTUBBI M apPTYMEHTHI APYTUX MIPU AHAIN3E PE3YJIBTATOB AEATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

MPUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPTYMEHTBI APYTUX MPU aHAJIN3E PE3YyJIbTATOB IEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTO YeIOBeKa.

IIpeaMeTHbIE pe3yabTaThl



BoinyckHnk Ha 02a30BOM YPOBHE HAYYMTCS:

— pacKpbIBaTh Ha MpUMEpax poJib OUOJOrMU B (POPMUPOBAHUHU COBPEMEHHOU
HAYYHOM KapTUHBI MUPA U B IIPAKTUYECKOM JIEATEIILHOCTH JIOACH;

— NOHUMAaTh W OIKCHIBATh B3aMMOCBSI3b MEXK]y €CTECTBEHHBIMHU HAayKaMH:
ouosioruel, GU3MKOM, XUMHUEH; yCTaHABIUBATh B3aUMOCBSI3b IPUPOIHBIX SIBJICHUIA;

— MOHUMATh CMBICI, pa3inyaTh M OIHUCHIBATh CUCTEMHYIO CBS3b MEXKIY
OCHOBOIIOJIATAIONIMMH ~ OMOJIOTUYECKUMH  TOHSTHSIMHU:  KJIETKa, OpPTraHu3M, BH/I,
sKocucTeMa, orocdepa;

— WCIIOJIb30BAaTh OCHOBHBIC METOABl HAYYHOTO TIO3HAHHWS B Y4YEOHBIX
OMOJOTUYECKUX  HWCCJICJAOBAHMSAX, MPOBOJUTH  OKCHEPUMEHTHl 1O  W3YYCHHIO
OMOJOTUYECKUX OOBEKTOB H SIBIICHWUW, OOBICHATH pPE3YyJbTaThl AIKCIIEPUMEHTOB,
aHAM3UPOBATh UX, (GOPMYIUPOBATH BHIBOIHI;

— dhopMyIHpoOBaTh TUIOTE3bl HA OCHOBAaHUU TPEHJIOKEHHOW OMOJIOTHYECKOU
nH(popMaIuy U IpeayiaraTb BapuaHThl IPOBEPKU TUIIOTE3;

- CpaBHHUBATh OHOJIOTHYECKHE OOBEKThI MEXKJIy COOOW IO 3aJlaHHBIM
KPUTEPUSIM, JICJIaTh BEIBOABI U YMO3AKJIIOUCHHUSI HA OCHOBE CPABHEHUS;

— 00OCHOBBIBaTh €AMHCTBO JKMBOM M HEKHUBOW TMPHUPOJBI, POACTBO JKHUBBIX
OpraHW3MOB, B3aMMOCBSI3M OPraHU3MOB M OKpYy)Karolled Ccpeapl Ha OCHOBE
OMOJOTUYECKUX TEOPHIA;

— MPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COSTUHEHUIN
KJIETKH (O€IKOB, )KHPOB, YTIEBOIOB, HYKIEHHOBBIX KHCIIOT);

— pacno3HaBaTh KJIETKU (MPOKAPUOT M IYKAPUOT, PACTEHUN U KUBOTHBIX) 11O
ONMHMCAHUIO, HA CXEMAaTHYECKUX H300paKECHUSIX; YCTAHABIMBATH CBSI3b CTPOCHUS U
(GyHKIIMI KOMIIOHEHTOB KJIETKH, 0O0OCHOBBIBATH MHOT000pAa3ue KIETOK;

— pacno3HaBaTh MOMYJIAIMIO U OMOJIOTMYECKUH BUJ] IO OCHOBHBIM MTPU3HAKAM;

— ONMKCHIBATh (PEHOTHUIT MHOTOKJICTOYHBIX PACTEHUH W JKUBOTHBIX TIO
MOP(OJIOTHIECKOMY KPUTEPHIO;

— 00BACHITH MHOTOOOpa3re OpraHu3MOB, PUMEHSS IBOJIIOLIMOHHYIO TEOPHUIO;

— KJaccu(uIpoBaTh OMOJOTMYECKHE OOBEKThl HA OCHOBAaHUU OJHOTO HWIIU
HECKOJBKMX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MHUTaHUsS, CHOCOOBI JbIXaHUS U
pPa3MHOXKEHHSI, 0COOCHHOCTH Pa3BUTHA);

— OOBSCHATH MPUYNHBI HACTIEACTBEHHBIX 3a00J1€BaHU;

— BBISIBIIAITH M3MEHUYMBOCTH y OPTraHW3MOB; OOBSICHSATH TPOSBICHUE BUOB

W3MEHYMBOCTH, UCTIOJIB3Y I 3aKOHOMEPHOCTH W3MEHUYUBOCTH; CpaBHUBATH
HACJICJICTBEHHYIO M HEHACJIE/ICTBEHHYIO N3MEHYNBOCTH;
— BBISIBIIATH  MOpQoOJIOTHYEeCKue,  (U3HOJOTUYECKHE,  IOBEICHYECKUE

a/larTalliy OPraHU3MOB K cpejie 0OUTaHus U IEUCTBUIO SKOJIOTMUECKUX (PaKTOPOB;

— COCTABJISITH CXEMBI IEPEHOCA BELIECTB M HHEPIUM B 3KOcHcTeMe (Lenu
MUTAHUSA);

— MPUBOAMTH J10KA3aTEIbCTBA HEOOXOJUMOCTH COXpaHEeHUs1 OMopa3HooOpa3us
JUTSl yCTOMYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOUIEH Cpe/ibl;

— OLICHUBATh JOCTOBEPHOCTh OMOJOTMYECKON HMH(POpPMALIMH, MOJTYYEHHOU M3
Pa3HbIX UCTOYHUKOB, BBIIEIATH HEOOXOAUMYIO MH(MOPMALMIO AJIsl UCIOJIb30BAHUS €€ B
y4eOHOM AEeSATENbHOCTU U PEIIEHUH NMPAKTUYECKUX 3aa4;



— NPEACTABIATh OUOJIOTMYECKYI0 WH(GOPMAIMI0 B BHUJIE TEKCTa, TaOJIHUIIbI,
rpaduka, AMarpaMMsbl 1 JIeJaTh BBIBOIBI HA OCHOBAHUHU MPEACTABICHHBIX JaHHBIX;

— OIICHUBATh POJb JOCTUKEHUN TEHETUKH, CEJICKIIMH, OUOTEXHOJOTHMU B
MPAKTUYECKOM JESITEIbHOCTH YeJIOBeKa U B COOCTBEHHOM KU3HU;

— OOBSCHITH HETAaTUBHOE BJIMSHUE BEIICCTB  (AJKOTOJIsA, HHUKOTHHA,
HApPKOTHUYECKUX BEIIECTB) HA 3apOIBIIIIEBOE PA3BUTHUE YETOBEKA,;

— OOBSICHSATH MOCTICACTBUS BIUSHUS MyTarcHoOB;

— O0OBSCHITH BO3MOKHBIC TPUYHHBI HACTIEICTBEHHBIX 3a00JICBaHUM.

BoinyckHuk HA 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCSI:

— oasamv HayuHoe OO0bACHeHUe OUoNocUYecKUM @aKkmam, npoyeccam,
ABNEHUAM, 3AKOHOMEPHOCMAM, UCHONb3YA  Ouonio2uyeckue meopuu  (KIemouHyio,
960IOYUOHHYI0), YYeHUue o Ouocgepe, 3aKOHbL HACIEOCMBEHHOCMU, 3AKOHOMEPHOCU
USMEHYUBOCIU

— Xapakmepuzo6ams COBPEeMEHHble HANPAGNIeHUsi 6 pA3GUMuUU OUOLOSUU;
ONUCHIBAMb UX BOZMOIHCHOE UCNONb308AHUE 8 NPAKMUYECKOU 0esmMeNbHOCMU,

— CPABHUBAMb CNOCOObL Oe/leHUsl KNeMmKU (MUMo3 U Melo3),

— pewams 3a0a4u Ha nocmpoenue @paemenma emopou yenu /[HK no
npeonodxcennomy gppaemenmy nepesot, uPHK (MPHK) no yuacmxky /[HK;

— peuwams 3a0a4u Ha onpeoenerue Koauiecmea XxpomMocom 6 COMAmMuUYecKux u
NOJI0BbIX KIIEMKAX, A MAK}Ce 8 KNemKax neped Hauaiom OejleHus (Meto3a uid Mumo3sa) u
no €20 OKOHYAHUU (0J151 MHO2OKNEeMOUYHbIX OP2AHUZMO8),

— pewams  2eHemuveckue 3a0auu  HA  MOHOSUOPUOHOe  CKpeuwusatue,
cocmasnams  cxembl  MOHO2UOPUOHO20 — CKDeWUBaHus,  NPUMEHSS  3aKOHbl
Hac1e0CmMeeHHOCMU U UCNOJIb3YSL OUON02UUECKYI0 MEPMUHONO0SUIO U CUMBOIUKY,

— YCMAaHAasIUeams mun HAcC1e008aHUsl U XapaKxmep NposeieHUs NPUHAKA No
3a0aHHOU cxeme POOOCI08HOU, NPUMEHSS 3AKOHbI HACTe0CMBEHHOCMU,

— oYeHU8ams pe3yibmamvl 83auMO0eUCMEUs YeSl08eKa U OKPYHcarouieli cpeovl,
NPOCHO3UPOBAMb  BO3MOXMCHbIE — NOCIe0CmEuUsi  OeamenbHOCmuy — 4elnogeka Ol
CyUecmeo8aHus OmoeIbHbIX OUOIO2ULECKUX 00BEKMO8 U YeNblX NPUPOOHBIX COODUECmS.



CopepxxaHue nporpamMmmabl
«bunojgorusa. 11 kiaace»

Opranu3MeHHbIil ypOBeHb KU3HH (16 4acoB)

OpraHu3MeHHBI YpOBEHb KH3HHM W €ro pojb B mpupojae. OpraHusm Kak
onocuctema. Ilporecchl KU3HENEATETLHOCTH OPTaHU3MOB. Perymsius mpoIeccoB
KU3ZHENICATSIILHOCTH OpPTaHu3MOB. Pa3nudusi opraHu3MOB B 3aBUCUMOCTH OT CIIOCOOOB
nutanus. VHAWMBUIyaldbHOE pa3BUTHE OPraHU3MOB. Pa3MHOXXEHHE OpraHU3MOB.
OMOPHOHAIIBHBIN ¥ TOCTAIMOPHOHAIILHBIN TIEPUOIBI PA3BUTHS OpraHU3MA.

['eHeTMKa — HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH M HM3MEHUYHMBOCTH.
OCHOBHBIE MOHATHUS TCHETUKU. XPOMOCOMHAsI TEOPHUS HAClIeICTBEHHOCTU. COBpEMEHHBIE
MPEACTABIICHUS O T€HE, TEHOTUIIE U TEHOME.

HacnenctBeHHOCTh M K3MEHYMBOCTH — CBOMCTBA OPraHU3MOB

N3MeHUYHMBOCTh MNPU3HAKOB OpraHM3Ma U €€ THUIbl (HACJIECICTBEHHAs W
HEHACJIe/ICTBEHHas1). MyTaluu, uX MaTepuajbHble OCHOBBI — HM3MEHEHUE TE€HOB H
XpoMOCOM. MyTareHbl, UX BJIHMSHUE HA OPraHW3M YeJIOBEKa M Ha JKUBYIO MPUPOAY B
1eJioM. [ 'eHeTnueckrne 3aKOHOMEPHOCTH HACIEI0OBAHUS, yCTaHOBIICHHBIE [ . Menaenem, nx
[UTOJIOTUYECKUE OCHOBBI. MOHOTMOPUAHOE W JUTHOPUAHOE CKpElIMBaHUE. 3aKOH
T.Moprana.

['eneTnka moja v HacJeI0BaHKE, CIEIIICHHOE ¢ mojioM. HacneacTBeHHbIe O0JIe3HH,
uX NMpoUIaKTUKA. ITUIECKUE aCTIEKThl MEAUITMHCKON TeHETUKHU.

I'enetnueckue ocHOBB cenekiuu. Bxman H.M.BaBumoa B pasHooOpasue
cenekuuu. Yuenole H.M.BaBuwioB o 1eHTpax MHOrooOpasusi W MPOUCXOKIACHUS
KYJIbTYpPHBIX pacTeHruid. OCHOBHbBIE METO/bI CENEKIIMU: THOPUAN3ALNS U UCKYCCTBEHHBIN
oTOOp. bHOTEeXHONOTHUSA, €€ MOCTHUKEHUS. DTHUUYECKUE aCIEKThl Pa3BUTUS HEKOTOPBIX
UCCIIEIOBAaHUM B OMOTEXHOJIOTHH.

dakTOopHI, ONPEETAIONINE 3I0POBLE YETOBEKA B OOIIECTRE.

Bupycer — wHekmerouHas ¢opma CyIIecTBOBaHHS OPTraHU3MOB. BupycHbIe
3aboneBanusi. Criocoost 60prob1 co CITN Jom.

JlaboparopHas padora Nel «Moau(pukaumoHHasi H3MEHYUBOCTH»

KonTpoabnas paéora mo reme: «OpranHn3MeHHbI YPOBEHb KU3HN.

Kierounbiii ypoBeHb KuU3HHU (9 4acoB)

KiteTouHbIl ypOBEHb OpraHU3aliy KU3HHU U €T0 POJIb B pUpoe. PazpuTue 3HaHU
0 KJeTKe. MeTOoIbl U3yUYEeHHUs KIETKH.

Kierka kak »Tam 3BOJIIOIMU KUBOTO B UcTOpUM 3eMiu. CTpPOEHHE KIETOK.
MHuoroo0pa3ue kjeTok U TkaHel. OCHOBHbIE MOJIOKEHUS KIIETOYHOU TEOPUU. 3HAYEHUE
KJIETOYHOM TEOpUM B CTAHOBJIEHHWU €CTECTBEHHOHAy4YHOM KapTHWHbI Mupa.OCHOBHBIE
YacTH B CTPOCHHHM KIJIETKU. [IOBEpXHOCTHBIM KOMIUIEKC KJIETKH — Ouoyioruueckas
MeMmOpana. [luTomazmMa c opraHomjgaMu W BKIIOYEHUSAMHU. SIpo C¢ XpPOMOCOMAaMH.
[TocTosiHHBIE W BpPEeMEHHBIE KOMIIOHEHTHI KJICTKH. MeMOpaHHbIE W HEMEMOpaHHBIE
opraHousibl, uX GyHKIUA B KIeTke. [IpokapuoTel W 3yKapwoThl. [ HImOTE3bI
MPOUCXOKICHUS DYKAPUOTUUECKHUX KIIETOK.

Knerounsrnit 1uki. JleneHue KICTKA — MUTO3 U Meio03. CoMaTHYeCKHUE M MOJIOBBIC
kIeTku. OcOOEHHOCTH 00pa30BaHUs MOJIOBBIX KJIETOK.



Ctpyktypa xpomocoM. Crneuuduueckue O€TKH XpOMOCOM, HUX (YHKIIHH.
Xpomatun — komiuieke JIHK wu cnenuduyeckux OenkoB. DyHKIMM XpOMOCOM Kak
CHUCTeMBbl TeHOB. JIWMJIOWIAHBI M TaIUIOWIHBIA HA0Op XpPOMOCOM B  KIIETKax.
['oMONIOTHYHBIE WM HETOMOJIOTMYHBIE XPOMOCOMBI. 3HAYE€HUE BHUIOBOIO MOCTOSIHCTBA
yucia, GopMbl U pa3MEpPOB XPOMOCOM B KJETKax. ['apMOHUS W I11€J€CO00pa3HOCTh B
KUBOM KIIETKE.

JlaGopaTopHas padora Ne2 «UccaenoBanne a3 MuT03a HA MUKpOIpenapare
KJIETOK KOHYMKA KOPH».

MousekyasipHbIH YPOBEeHb KU3HH (8 4acoB)

MonekyJapHbIii  ypOBEHb JKM3HH, €ro OCOOCHHOCTM W POJb B MPHUPOJE.
HyxenHoBbIe KUCIOTHI U UX CTPOEHHE U (PYHKLINHU B KIIETKE.

OCHOBHBIE XUMUYECKUE COEAMHEHUS KUBOM MaTepun. Makpo- 1 MUKPO3JIEMEHTBI
#&uBoro. OpraHn4YecKre U HEOPraHMYECKUE BEIIECTBA, UX POJIb B KJIETKE. Boga — BaxXHbIN
KOMIIOHEHT XHBOT0. OCHOBHBIE OMONOJUMEPHBIE MOJIEKYJIbI )KUBOM MaTepHH.

Ponb oprannuyeckux BeHIECTB B KJIETKE OpraHM3Ma 4ejioBeKa: OeJKOB, YIIeBOJIOB,
JIMITAIOB, HYKJIEMHOBBIX KUCIIOT.

CrpoeHrne W XMMHYECKHH COCTAaB HYKJIEMHOBBIX KHUCJIOT B KieTke. [loHsaTue o
nykieorune. Ctpykrypa u pyukuuu JJHK — HOcutens HacnenctBeHHOW uHMOpMaIun
kietku. Permmkamus JHK. Marpuunas ocnoBa pernmmmkanuu JIHK. IlIpaBuno
koMiieMeHTapHocTu. ['en. Ilonstrue o kogone. I'enernueckuit koa. Ctpoenue, PyHKIUU
u MHOrooOpasue popm PHK B knetke.

[Ipoueccsl cuHTE3a Kak 4acTh METa0OJM3Ma B KUBBIX KieTKax. POTOCHHTE3 Kak
YHUKaJbHasl MOJICKYJIIpHAsl CHCTEMa IIPOLECCOB CO3JaHUs OPraHUYECKUX BEILECTB.
CBeToBble U TEMHOBBIE peakiuu ¢porocuHresa. Ponb poTocunTesa B mpupose. [Ipouecch
OuocuHTe3a MoJieKys Oenka. MoJeKyspHbIE MPOIECCHl PACLICIUIEHUS. XUMUYECKOE
3arpsi3HEHUE OKPYKAKOIIEH cpelibl. BpeMs 3KOI0TUYECKON KyIbTYPHI.

O06o001eHne 3HaHui 0 MHOTOOOpa3uu >KU3HU, MPEICTABIEHHON OHOCUCTEMaMuU
Pa3HbBIX YPOBHEN CIOKHOCTH. OTINYME )KUBBIX CUCTEM OT HEKUBBIX.
IIpome:xyrounas arrecranus (1 gac).



TemaTuuyeckoe NVIAHUPOBAHUE

buosorus
11 kaacc
Ne HasBanmue pasneia Oowmee IIpakTHyeckas DJIEKTPOHHbIE
n/n KOJIH4e 4acTh (undponbie)
creo | Jlabop | KouTpo | ogpasosarensnbi
4acoB | aTOPH | JbHbIE
ble padoThI ¢ PECYpEH!
padoTt
bl
1 | Opranu3aMeHHbIN YPOBEHb KU3HU 1 1 bubnuorexa [JOK
16 https://m.edsoo.ru/7f
41c292
2 | KiteTrouHblil ypOBEHb KU3HU 1 bubmuoreka [JOK
9 https://m.edsoo.ru/7f
41c292
3 | MoJiekyIsipHBI YPOBEHb KU3HU bubnuoreka [JOK
8 https://m.edsoo.ru/7f
41c292
4 | [IpomexyTouHast aTTecTalus 1 1
HToro 34 2 2



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

Bbuojgorusa
11 kaace

Coaepixanue yueOHOro
MaTepuaJja

Koanu
€CTBO
yacoB

JlaTa

XapakTepucTHKAa OCHOBHBIX BH/I0B
YueOHOH nesiTeJIbHOCTH
(Ha ypoBHe y4eOHBIX 1elCTBHI)

Opranusm

€HHbI y

poBeHb KuU3HU (16 yacoB)

OpraHu3MeHHBIN YPOBEHb
JKU3HU U €T0 POJb B IPUPOJE.

1

07.09

XapakTepu3oBaTh CTPYKTYPHBIE 3JIEMEHTHI
¥ OCHOBHBIE ITPOIECCHl OPTaHU3MEHHOTO
YPOBHS )KU3HU;

MPUBOANTH KOHKPETHBIE IPUMEPHI
MPOSIBJICHHSI CBOMCTB JKU3HH Ha
OpPTaHU3MEHHOM YPOBHE;

CpaBHHMBATh OCOOEHHOCTH OPTaHU3MEHHOTO
YPOBHSI )KU3HU C 0COOEHHOCTAMHU
o6uochepHOro 1 OUOTEeOIIEHOTHIECKOTO
YPOBHEM.

Opranmu3Mm Kak OmocucTema.

14.09

XapaxkTepu30oBaTh OPraHu3M Kak
ounocucremy;

Ha3bIBaTh CYIICCTBEHHBIC IPU3HAKH
OMOCUCTEMBI «OPTaHU3MY;
OTIPEICTISITh TIOHSITHE «OPTAaHU3MY,
XapaKTepU30BaTh 3HAYCHUE OOMEHA
BEIIECTB;

CpPaBHUBATb PE3Yy/IbTATHI IPOLECCOB
ACCUMMJISIIIMN M JMCCHMUJISIIIH.

[Ipoueccsr
KU3ZHEJEATEIbHOCTH
MHOTOKJICTOYHBIX
OpTaHU3MOB.

Ypox-copesnosanue

21.09

Ha3biBaTh M KpaTKO XapaKTepHu30BaTh
CHUCTEMBI OPTaHOB JKUBOTHOI'O OPTraHU3Ma;
apryMEHTHPOBaTh HEOOXOAUMOCTb TUTAHUS
JUIsl OpTaHU3MOB;

Ha3bIBaTh TUIIbI IUTAHUS OPIraHU3MOB U
WJUTFOCTPUPOBATH UX MPUMEPaMU;
XapaKTepU30BaTh MIPOLECCH PETYIALUN
PacTUTEIBHOTO U JKUBOTHOTO OPraHU3Ma;
OIPEAEIATh NOHATUE KTKAHBY;
pa3nuyarh TUIBI TKAHEW pacTeHUM U
JKUBOTHBIX;

IIPUBOJIUTH NIPUMEPHI CIIEIHATN3ALUN
TKaHEeH U OPraHOB y pacTeHUil, IpHOOB U
YKUBOTHBIX.

Pa3sMHOXeHHE OpraHU3MOB.

Konghepenyus

28.09

XapakTepru30BaTh pa3MHOKEHUE
OpPraHU3MOB KaK MX
CaMOBOCIIPOM3BEICHUE;

Ha3bIBaTh OCHOBHBIC TUITBI Pa3MHOKCHUS;
MPUBOAUTH KOHKPETHBIE IIPUMEPHI PA3HBIX
dbopM OGecIonoro pa3MHOKEHHUS Y PACTCHHI
U )KUBOTHBIX,

OILICHUBATh 3HAUYEHHE OECIIOIOTO
Pa3sMHOXKEHUS U1l IPUPOABI U IS
YeIIOBEKA;




BBISIBIISITH CYIIECTBECHHBIC TPU3HAKH
pa3IMyms MoJI0BOTO U OECIIOIOr0
Pa3MHOKEHUS;

pacKpbIBaTh OMOJIOTHYECKOE
IPEUMYIIECTBO TOJIOBOTO Pa3MHOKEHHUSI.

On010TBOPEHHE U €70
3Ha4YEHHUeE.

05.10

Briasnare CYIICCTBCHHBIC ITPU3HAKH
pa3IM4ms MOJI0OBOTO U OECITOIOTO
Pa3MHOXKEHUS;

pacKpbIBaTh OMOJIOTUYECKOE
MNpEUMYyIICCTBO IMOJIOBOT'O PA3SMHOKCHUS
XapaKTepu30BaTh OMOJIOTHYECKOE 3HAUCHHUE
MOJIOBOTO PA3MHOXKECHHUS U
OTIJIOJIOTBOPEHYS,;

O6’b$ICH$ITB CBOMCTBA 3UT'OTHL

Pa3BuTtne oprann3mMoB oT
3apOKACHUS 10 CMEPTH
(oHTOTEHE3).

Kpyenwviii cmon

12.10

OnpenensTb MOHATUS KOHTOTCHE3,
«3MOpHUOTEHE3Y;

Ha3bIBaTh MEPUO/IbI OHTOTEHE3A;
XapaKTepu30BaTh Talbl SMOpUOTEHE3a
(npobnieHue, TacTpyIISIUIO,

g hepeHIHaIno);

OOBSICHSTH 3aBUCUMOCTH Pa3BUTHS
SMOpHOHA OT HACIIEICTBEHHOTO MaTepHraa
Y YCJIOBUW BHEUIHEW CPEIIbI;
XapaKTepH30BaTh 0COOCHHOCTU Pa3BUTHS
OpPraHU3MOB B ITOCTAMOPHOHAIBHBIH
Hepuo;

dbopmMmynupoBaTh 3ak0H bapa.

M3MeHYnBOCTH IPU3HAKOB
OpraHu3Ma H €€ THIIBL.
Jlabopamopuasa paboma Nel
«MonudukanuonHas
U3MEHUYUBOCTEY (cmp. 243.
«buonocusa. 11 knacc.» U.H.
Ilonomapésa).

Ypox-uccneoosanue

19.10

Ornpenenars NOHITHS
«HACJIEICTBEHHOCTDY, KM3MEHUYHUBOCTD;
OTIPE/ICIISATH MOHSITHE «TEHY,
OOBSICHATH IOHATHS «KTEHOTHID,
«(PEHOTUT, «KTEHOPOH», KTEHOMY;
O0O0BSACHSATH MOHATHE «U3MEHUYUBOCThY,
pacKpbIBaTh OCOOCHHOCTH MEXaHU3Ma
MOTU(UKANMOHHONW U3MEHYHBOCTH,
MPUBOAUTH MIPUMEPHI;

CTPOUTH BapHALMOHHYIO KPHUBYIO
W3MCHYHMBOCTH;

XapaKTePH30BaTh HACIICACTBCHHYIO
U3MCHUYHUBOCTh M €€ THIIbI;
XapaKTEePH30BaTh TUITBI MYTAIIHH.

I'eHeTnueckue
3aKOHOMEPHOCTH, OTKPBITHIE
I'. Mennenem.

26.10

HasbsiBaTh OCHOBHBIE TTOJIOKEHMS
MCCIIETIOBAHU M, TPOBEJACHHBIX .
Mennenewm;

dbopMynupoBaTh 3aKOHBI MeH1es,
MPUBOJIUTH IPUMEPHIL;

OOBSCHATH CYITHOCTH ITPaBUIJIa YACTOTHI
raMer;

OOBACHATH ITOHATHE «AJIJIEIIBY;
COCTaBJISITh AJIEMEHTAPHbBIE CXEMBbI
CKpEIIMBaHMUSI.




HacnenoBanue npu3HakoB
py AUTHOPHUTHOM
CKpEIIMBaHHH.

09.11

CocCTaBisTh IIEMEHTAPHBIE CXEMBI
CKpEIIUBaHHUS,

OOBSICHATB TIOHSTHE «AJUICIIbY;

pelaTh reHeTHYECKUe 3a/1a4H;
XapaKTepr30BaTh 0COOCHHOCTH U 3HAUCHHE
AQHAJIM3UPYIONIETO CKPEIIMBAHUSL.

10

I'eneTn4ueckye OCHOBEI
CEJIEKIIMH.

16.11

HaBarb onieHky Bkiana yuenus H. 1.
BaBunoBa 0 3aKOHOMEPHOCTAX
W3MEHYHUBOCTH B OMOJIOTHYECKYIO HAYKY.

11

I'eneTuka nona n
HacJIeIOBaHUE, CIIEIIJICHHOE C
IIOJIOM.

23.11

HaspiBaTh NpuuMHY CLEIIIEHHOTO
HACJIEJOBaHUsI T€HOB;

OOBSACHATH CYIIHOCTh KPOCCHHTOBEPA,
OTIPE/ICTISATh TIOHATHE KII0J1», PACKPHIBATh
MEXaHU3M ONpPEEIICHNUs 110Ja Y
MJIEKOITUTAIOIINX U YEJIOBEKa;

CPaBHHBATH MOJIOBBIE XPOMOCOMEBI (X 1 Y)
1Mo 00beMy TeHETHYEeCKOM MH(POpMAIIUU U
00BACHATH OMOJIOTHYECKYIO POJIb X-
XPOMOCOMBI;

XapaKTepH30BaTh OCOOCHHOCTH
HACJIEJIOBAHUS MPU3HAKOB, CIEIUICHHBIX C
M0JIOM, IPUBOAUTH IPUMEPHI;

OTIPEETISATh OHATUE «KAPUOTHUIIY;
OIICHUBATH POJIb U3YUYECHUS KAPUOTHUIIA
YyeJIoBeKa B MEIMIIMHCKHUX MCCIIEIOBAHUSAX.

12

Hacnencreennsie 001e3HI
yesoBeka. @akTophl,
OTIPEICIISIONINE 3JOPOBHE
YyeJoBeKa.

Ypox-uccneoosanue

30.11

XapakTepu30oBarh MPUYUHBI
HACJICICTBEHHBIX O0JIe3HEHN U
MYJIBTH()AKTOPHBIX 3a00JICBaHUH,
IPUBOJIUTH UX IPUMEPBI;
apryMEHTHPOBaTh HEOOXOAUMOCTh
IpOoQUIAKTUKY HACIEICTBEHHBIX
3a00JIeBaHN KaK OCHOBHOT'O CPEJICTBA UX
peayIpexIeHuUs;

Ha3bIBaTh MEPHI MPOPUIAKTHKI
HACJICICTBEHHBIX 3a00JI€BaHUI UelIOBEKa;
000CHOBBIBaTh HEOOXOAUMOCTb MEIUKO-
TEHETHYECKOTO KOHCYJIBTUPOBaHMS;
XapaKTepu30BaTh pOJIb TEHOTHIIA B
HoAJIepKaHUM (PU3NYECKOTO U IICUXHYe-
CKOTO 3710pOBbsI YETIOBEKA.

13

JlocTrmkeHnss OMOTEXHOJIOTHT
U DTUYECKUE aCIIEKTEI €€
HCCIIENOBAHUMN.

07.12

PackpbIBaTh CyIIHOCTh COBPEMEHHBIX
METO/IOB THOPUAU3AINH: MOJICKYJISIPHOM
rubpunuzanuu (in vitro), MyTareHesa u
IIOJIMIIJIOU AU,

XapaKTepU30BaTh SIBICHHE TeTEPO3Uca 1
IMPUBOAWTL €TO MPUMCPHI.

14

[HapctBO Bupycsi:
paszHooOpazue

Y 3HaueHue. BupycHelie
3a00JIeBaHU.

14.12

ApryMEeHTHUpPOBATH IPUYUHBI OTHECEHUS
BHUPYCOB K ’KUBBIM OpraHU3MaMm;
XapaKTEepPU30BaTh OTIIMYNATEIbHbIE
0COOEHHOCTH CTPOCHHSI U Pa3MHOKEHUS
BHUPYCOB;




Cemunap

OOBSICHATH MEXaHU3M MPOHUKHOBEHHS
BUpYCa B KIIETKY;

UCIIOJIb30BaTh HH()OPMAIIMOHHBIE PECYPCHI
JUTSI TIONITOTOBKH JTOKJIa/I0B, pedeparos,
COOOIIIEHUH 0 BUPyCax — BO30YIUTEIIAX
3a005IeBaHU pacTEHUH, JKUBOTHBIX,
YeJI0BeKa;

MPUBOANTH KOHKPETHBIE IPUMEPHI
BUPYCHBIX 3MHJIEMUN B UCTOPUH YeIIOBe-
YEeCTBa;

Ha3bIBaTh BUPYCHBIE 3a00JIeBaHUs
JKUBOTHBIX U PACTEHUH, OIICHUBATH
MPUHOCHUMBIN UMHU yiIepO CenbCKOMY
XO35IUCTBY;

OTIPEIEIATH OHATHS «OakTepuodary,
«AIMUIEMUN», «IMaHaeMusy, « By,
«CITN I»;

aHaJIU3UpOBaTh CTpoeHue BUproHa BUY u
MeXaHU3M MH(ULIUPOBAHUS UM KIIETOK
XO3HHA;

000CHOBBIBATh COOTIOICHUE MEP
npoHIAKTUKN BUPYCHBIX 3a00JICBaHMIA;
Ha3biBaTh Mephl npodunaktuku CITN/]a;
XapaKTePU30BaTh JOCTHUKCHHUS
BHUPYCOJIOTHHU B HACTOSIIIIEE BPEMSI.

15 ITogseném uroru o reme 1 21.12 CucremaTu3upoBarh 1 000011aTh 3HAHHS
«Opranu3MeHHbI ypOBEHb 00 OpraHM3MEHHOM YPOBHE OpraHU3alNU
KUZHUY. YKU3HU.

16 KonTpoasHnas padora no 1 [IpuMeHATh OCHOBHBIE BUJIbI YUEOHOM
Teme: «Opranu3MeHHbIN 28.12 JeSITeIbHOCTH MPH (POPMYITHPOBKE OTBETOB
YPOBEHb KM3HU» K UTOTOBBIM 3aJJaHUSIM.

(IIpunoscenue 1).
KnerouHblii ypoBeHb Ku3Hu (9 yacoB)

17 Knerounslit ypoBeHb 1 2n/r Ornpenenarb MOHATHE «KIIETKA;
OpraHU3alNu KUBOW MAaTepUU 11.01 XapaKTepU30BaTh OCOOCHHOCTH KJIETOYHOTO
U €T0 pOJib B IIPUPOJIE. YPOBHSI OpraHU3alluy KU3HU, OOBSICHSTD

€ro B3aUMOCBSI3b C MOJIEKYJISIPHBIM U
OpraHU3MEHHBIM YPOBHSIMU;

Ha3bIBaTh CTPYKTYpPHbIE KOMIIOHEHTHI
KJIETKU; IPUBOAMTH JOKA3aTeIbCTBA TOTO,
YTO KJIETKA SIBIISIETCS )KMBOM CUCTEMON —
OHMOCHCTEMOI;

XapaKTepHU30BaTh BaXKHEHUIINE COOBITHS,
IPEIIECTBYIOLIUE MTOSBICHUIO )KU3HU Ha
3emuie.

18 Kierka kak 3tamn sBosouun 1 18.01 XapakTepu30oBaTh CBOMCTBA IEPBUYHBIX

’)KHUBOTO B UCTOPUH 3E€MIIHU.

Ypox-nymewecmeue

KJIETOK;

HA3bIBaTh JTAIbl YBOJIOIUHU KIETKU;
apryMeHTHPOBATh MPEUMYILIECTBA
AYKapUOTUYECKOM KJIETKH B 3BOJIOLUU
KU3HU;




XapaKTepru30BaTh MHOTOOOpa3ue KJIETOK B
KHUBOM MHUPC;

Ha3bIBaTh OCHOBHOE OTJIMYHUE KICTKU
9YKapHOT OT KJICTKH MTPOKAPHUOT.

19

CTpoeHuEe KIETKH SYKApHOT.

Buxmopuna

25.01

HaspiBaTh 1 XapakTepu30BaTh 4YacTU
KIIETKU;

pa3nuyaTh NOCTOSHHBIE M HEIOCTOSHHBIE
KOMITOHEHTBI KJIETKH; pa3indarh NOHITHS
«4aCTHU KJIETKH» U «OPTaHOU[bI KIETKHU»;
XapaKTepHU30BaTh CTPOEHUE U 3HAYCHHE
KJIETOYHOT'O s171pa;

pacKpbIBaTh 3HaUEHUE XPOMATHHA B pe
KJIETKH;

OOBSACHATH B3aUMOCBSI3b MEXTY
HOHATUSAMH «XPOMAaTHUH» U «XPOMOCOMa»;
XapaKTepU30BaTh CTPOEHUE U CBOMCTBA
LIUTOIIA3MBbI KJIETKH.

20

OpranHouibl Kak CTPyKTypHBIE
KOMITOHEHTHI LIUTOIIJIa3MBl.

01.02

Ha3biBaTh M XapakTepu30BaTh 4acTu
KIIETKU;

pa3auy4aTh NOCTOSIHHBIE U HETIOCTOSIHHBIE
KOMITOHCHTBI KJIETKH;

pa3nuyaTh NOHATUS «YaCTH KIETKW» U
«OPraHOMIBI KJIETKW»;

XapaKkTepU30BaTh CTPOEHUE U 3HAYCHUE
KJIETOYHOTO s171pa;

pacKpbIBaTh 3HaUEHUE XPOMATHHA B pe
KIIETKU;

OOBSACHATH B3aUMOCBSI3b MEXTY
HNOHATHAMH «XPOMAaTHH» U «XPOMOCOMa»;
XapaKTepU30BaTh CTPOEHUE U CBOMCTBA
LUTOIIa3MBbl KIIETKH;

Ha3bIBaTh OPraHOU/IbI U BKIIIOUECHHUS
LIUTOIJIa3MBI.

21

KieTouHbIi 1TUKIT.

08.02

XapakTepru30BaTh 3HAUYCHUE PA3MHOKEHUS
KIJIETKH,

OTIPEACTISATh IOHATUS «KJICTOUHBINA [IUKID»,
«MHTO3», «UHTEep(Dazay;

XapaKkTepu30BaTh OCHOBHOU MPU3HAK
uHTep(ha3HOU KIIETKH;

00BSICHATH OMOJOTMYECKOC 3HAUCHHE
uHTepdasbl;

HA3bIBaTh U XapaKTEPU30BaTh ITAITbI
KJIETOYHOTO I[MKJIA.

22

JleneHue KJIeTKU — MUTO3 U
Meio3.

Jlabopamopuasa paboma Ne2
«Uccnenosanue a3 Mutosa
Ha MHUKPOIIpenapaTe KIeTOK
KOHYHKa KOpHs». (Cmp. 244.
«buonocus. 11 knacc.» U.H.
Ilonomapésa).

15.02

XapakTepru30BaTh 3HAUYCHUE PA3MHOKEHUS
KIJIETKH,

OTIPECIISATh OHATUS «KaPUOKUHE3» U
CIUTOKHHE3Y;

XapaKTepU30BaTh CTAJNH KIIETOYHOTO
nenenus (daszsl M);

OOBSICHATH OHMOJIOTHYECKOE 3HAUECHHUE
MHTO34;

OTIPEICIISATh IOHATHE «KMEHO03).




23

OcobenHocTH 00pa3oBaHUs
IIOJIOBBIX KIJICTOK.

22.02

Pa3znmuyare MOHATHS «CIIEPMATOTEHE3» U
«OOTEHE3N;

Ha3bIBaTh U XapaKTEPU30BaTh )KEHCKUE U
MY’KCKHE TIOJIOBBIE KJIETKH, TUIIJIOUHBIE U
TaluIOMIHBIE KJIIETKH OPraHU3MOB;
XapaKTepH30BaTh MEePHOIbl (HOPMHUPOBAHUS
KCHCKUX U MY’KCKHUX IOJIOBBIX KIIETOK;
OTIHCBIBATh 3TAIbl (POPMUPOBAHHUS
CIIEpMAaTO30HU10B;

Ha3bIBaThb OCHOBHOE Pa3IMuue MPOLECCOB
CIEpMaTOreHe3a U OOTCHE3a.

24

Crpykrypa u QyHKIHH
XPOMOCOM.

29.02

OOBSCHATD CTPYKTYpPY U CBOHCTBA
XpOMAaTHHa;

xapaxtepu3oBath poib JJHK u GenkoB B
COCTaBe XpOMAaTHHa;

OOBSACHATH 3HAYCHNE KOMITAKTU3ALUU
(cimpanu3aImm) XpoMoCoM;

00Cy)1aTh CIOCOOHOCTH XPOMOCOM K
YIBOEHHUIO (CaMOBOCIIPOU3BEICHHUIO);
Ha3bIBaTh IIABHYIO (DYHKIIHIO XPOMOCOM.

25

Uctopus pa3BUTHS HAYKH O
KJIETKE.

Cemunap

07.03

Ha3biBaTh OCHOBHBIE MOJIOKEHUS
KJICTOYHOHM TeOpuH, pazpaboTaHHOH M.
netinenom u T. I1IBanHOM;

HA3bIBaTh U OOBSICHITH OCHOBHBIC
TTOJIOKEHUSI COBPEMEHHOM KJIETOYHOM
TEOpUHU.

Mouek

YJISIPHBbIHA YPOBEeHb KU3HU (8 yacoB)

26

MounekynsipHbI ypOBEHB
OpraHu3aluy )KMBOW MaTepuu
Y €r0 poJib B IPUPOJIE.

1

14.03

XapaxkTepHu30BaTh 0COOCHHOCTH
MOJIEKYJISIPHOTO YPOBHSI OpraHU3aLUuU
KH3HU;

Ha3bIBaTh CTPYKTYPHBIC SJIEMEHTHI
MOJIEKYJIIPHOTO YPOBHS KH3HH;
XapaKTepu30BaTh OMOJIOTHYECKUE PYHKITIH
BAKHEHIITNX MaKPOMOJIEKYJT;

Ha3bIBaTh OCHOBHBIE MTPOIECCHI
MOJIEKYJISIPHOTO YPOBHS KH3HH;
OLIGHUBATh B3aUMOCBSI3b OMOCHCTEM
MOJIEKYJIIPHOTO ¥ KJICTOYHOTO YPOBHEH
KHU3HH Ha KOHKPETHBIX NPHUMEPaXx.

27

OCHOBHBIE XUMUYECKHE
COCIMHEHUS KUBOM MaTepuu.

21.03

XapakTepu3oBaTh 3HAUYCHUE
MOJIEKYJIIPHOTO YPOBHS XKU3HU B
o6uocdepe, Ha3bpIBaTh HEOPTAHUICCKHE
BEIIECTBA KJICTKH,

XapaKTepHU30BaTh 3HAYEHUE BOJIbI B )KUBOI1
KIIETKE;

Ha3bIBaTh OPraHUYECKHUE BEIIeCTBA KIETKU;
pacKpbIBaTh 3HAUCHUE YIIIEBOJIOB B )KUBOM
KJIETKE;

XapaKkTepu30BaTh MHOTOOOpA3He JTUITHIOB
U X 3HaYECHHUE B KIIETKE;




O0OBSCHATH CTPOEHUE MOJICKYJT OeJTKa Kak
MOJIMMCPHBIX COGI[I/IHGHI/II‘;I, COCTOAIINX U3
AMHHOKUCIJIOT;

OLCHHUBATh B3aMMOCBA3b 6I/IOCI/ICTGM
MOJICKYJISIPHOTO U KJICTOYHOTO YPOBHEH
JKA3HU Ha KOHKPETHBIX IPUMEPAX.

28

Crpykrypa v QyHKIIUH
HYKJICMHOBBIX KHCIIOT.

04.04

XapakTepu3oBaTh CTPYKTYPY MOJIEKYIIbI
JHK; Ha3zpiBaTh UMEHA yUEHBIX,
YCTaHOBUBIIUX €€;

00CyKIaTh MEXaHNU3M U OHOJIOTHYECKOE
3HaueHue perurkanuu JTHK;

OOBSACHATH 3HAYCHNE MATPUYHON (PYHKITHH
nenei JTHK;

XapakTepu30BaTh CTPYKTypy Mosekya PHK.

29

Hpoueccm CHHTE3a B )KUBBIX
KJICTKax.

11.04

OnpenensTh MOHATHE «OMOCHHTE3Y;
XapaKTepH30BaTh OOIIYI0 CXeMY
(GOTOCHHTE3a U €T0 Pe3yIIbTaT;

HA3bIBaTh YCIIOBUS IPOTCKAHUS U
JIOKAJTM3aIMI0 CBETOBOM (pa3bl
dboTrocuHTE3a, OOBSICHATH €€ 3HAUCHUE;
Ha3bIBaTh YCIIOBUS POTCKAHMS U
JIOKaJIM3aIMI0 TEMHOBOM (ha3bl
dboTocuHTe3a, OOBSICHATH €€ 3HAYCHUE;
XapakTepu30BaTh (POTOCHHTE3 KaK
ITACTUYECKYIO COCTABIISAIONIYI0 OOMEHA
BEIIECTB B XJIOPO(PHITIOHOCHOU KIIETKE;
OOBSACHATH MOHATHE KT€HETHUECKUN KOI»,
Ha3bIBaTh CBOMCTBA T€HETHYCCKOIO KOJIA.

30

[Ipomeccrl OMocuHTE3a OEINKA.

18.04

Onpenensitb MOHATHE «OMOCUHTE3Y;
XapaKTepPHU30BaTh MPOIECC TPAHCKPHUTIITUU
TreHETUYEeCKOW MH(POPMAIINH;
XapaKTepPU30BaTh MPOIECC TPAHCIISIIINH U
O0COOEHHOCTH €ro MPOTEKAHMUS;

0OBACHATH POJIb pUOOCOM B OMOCHHTE3E
Oeka;

Ha3biBaTh BUbl PHK, yyactByrommux B
OMOCHHTE3E OCIIKa;

OOBSICHITH MOHSTHUS KKOJIOHY,
«AHTUKOJIOH»;

JaBaTh OOIIYIO XapaKTePUCTUKY CUHTE3a
OEIIKOBOI MOJIEKYIIBI Ha puOOCOME;
MOJIEIIUPOBATH COCTAB OEITKOBBIX MOJICKYJ
10 KOJIOHAM.

31

MonekyJsipHbIe POLECCHI
pacuieruieHusl.

25.05

OnpenensTh MOHATHE «OHOIOTHIECKOE
OKHCTICHUE» («KIIETOYHOE JIBIXaHHEY);
packpbIBaTh 0COOEHHOCTH aHAPOOHOTO
OKHCJICHUS B KJIETKe (IVIMKOJIM3a) KaK dTarna
KJICTOYHOI'O ABIXaHHA,

XapaKTepHU30BaTh OPOKEHUE KaK CIIOCO0
0ECKHCIOPOAHOrO MOJTYYECHHUSI YDHEPTUH;




00BSCHATH OCOOCHHOCTH MPOTEKAHUS U
JIOKaIIM3aluK KUCIOPOHOTO dTara
KJICTOYHOTO JIbIXaHHS,

XapaKTepHU30BaTh €ro pe3yabTar u
OHOJIOrHYeCcKoe 3HAUYEHNE;
XapaKTepPU30BaTh YHEPTETUKY MOTHOTO
OHMOJIOTUYECKOTO OKHMCIICHHS U €TO ATAIIOB.

32 Perynsitopsl MOJIEKYJISIPHBIX 02.05 [IpuMeHATh OCHOBHBIE BUJIbI YUEOHOM
IIPOLIECCOB. JeSITebHOCTH MPH (POPMYITHPOBKE OTBETOB
K UTOTOBBIM 33JJaHUSIM.
IIpome:xxyTounasi 16.05 MucTtemMaTu3upoBarh ¥ 000011aTh 3HAHUS O
33 arrecranus. Utorosas MOJIEKYJIIPHOM ~ ypPOBHE  OpraHU3alHH
KOHTpPOJIbHAsA padoTa. JKU3HH;
OTIPECTISATH PETYISITOPHI PUZNOTIOTUYECKUX
IIPOLIECCOB B KJIETKE.
34 CTpyKTypHBIE YPOBHU 23.05 0O0600mmaTs 3HaHKUS 00 YPOBHSX
OpraHu3aluy )KUBOU OpraHu3alyy )KUBOU MaTepUH;
MPUPOJIBI. OTIpeEIATh 3HaUeHHuEe OMOIOTMYECKUX

Cemunap

3HAHUH B )KU3HU.




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI 1J151 YHEHUKA
VYueOHuK 111 ydammxcst odieodpazoBarenbHbix yupexaenuit: M.H. [Tonomapesa, O.A. Kopuusosa,
JI.B. CumonoBa: buonorus: 11 kiacc: 6a3oBbeiii ypoBeHb— M.: Benrana-I'pad, 2020.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

W.H. ITonomapesa, O.A. Kopuunosa, JI.B. Cumonosa: buosnorus: 10 - 11 kiaccel: 6a30Bblil ypOBEHb:
Metoanueckoe nocobue: — M.: Benrana-I'pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[TpumepHnbie paboune MporpaMmsl IO IpeaMeTaM 00s13aTeIbHON YacTH y4eOHOTo I1aHa
JOCTyMHBITIEaroraM nocpeacTBoM noptana Enunoro cogepxanus odmero oopazoBaHust
-https://edsoo.ru/Primernie_rabochie progra.htm

Poccuiickas 35ieKTpoHHas MIKOJA -

https://resh.edu.ru

Enunas xommekmus mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB - http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

Meroandeckue BUaACOypokH - https://edsoo.ru/Metodicheskie videouroki.htm
https://www.uchportal.ru/load/75

https://interneturok.ru/subject/biology/class/5
http://www.ebio.ru/index-4.html
https://www.youtube.com/playlist?list=PLvtJKssESNrjhRuAnMLezrKt


http://school-collection.edu.ru/catalog/rubr/
http://school-collection.edu.ru/catalog/rubr/
http://www.uchportal.ru/load/75

[Tpunoxenue 1

KonTposbnast padora no reme: «OpraHn3MeHHbIN YPOBEHb KU3HN»

Jlara:

®.U. yyamerocs:

Huempykyus ona yuawuxcs.

Yacre 1 BrimroyaeT 13 3aganuid:
3aganus 1- 13 ¢ BBIOOpPOM OZHOTO MPAaBHIBHOTO OTBETA OolleHUBatoTcs 1 6asiom;

YacTte 2 BKITIOYaeT 7 3aJaHUM:
3aganust 14-16 Ha MHOXKECTBEHHBIN BBIOOp, YCTAHOBJIIGHHE COOTBETCTBHSI, YCTAHOBIICHHUE
MOCJIEIOBAaTEIbHOCTH OOBEKTOB, SIBJICHHH, MPOIECCOB OIIEHUBAIOTCS Kaxao¢e B 3 6aisia (uToro 9
0aJ1510B)
3amanue 17, 19, 20 mpeamnonararomiee cBOOOTHBIN pa3BEPHYTHIA OTBET — B 2 6ajuia (UTOro 6
0aJ1710B)
3amanue 18, npeanomnararomiee CBOOOMHBIN pa3BEPHYTHIM OTBET — B 3 GaJjliia

Ha Bemmonnenue padotel orBoautcs 40 MUHYT + 10 MUHYT TOTIOMHATETBHBIX (TIO JKETAHUIO
y4-cs1). 3aaHus PEKOMEHIyeTCs BBIIOIHATE 110 MopsaKy. Eciu 3aganue He ymaeTcsi BHITOJHHUTD
cpazy, nepenuTe K cienyromemMy. Eciiu ocranercst BpeMs, BEpHUTECH K MTPOITYIICHHBIM 3a/JaHUSIM.
Yacte 1 — 13 6amios
Yacrp 2 — 18 Oamios.
MaxkcuMajibHOe KOJIH4YecTBO 0aniaoB — 31

Cucmema oyenusanus:

Onenka «2»: menee 50% (1-15 6amnoB)
Onenka «3»: 51% — 69% (16-22 6annoB)
Onenka «4»: 70% — 91% (23-28 6anioB)
Onenka «5»: 92% — 100% ( 29-31 6amn)

Bapuant Nel.
Yacrs 1. TecTroBble 3a1aHusl ¢ BLIDOPOM 0JIHOTO NPABUJIBHOI0 OTBETA.

e JIBycio0iiHBIN 3apoabIlI 00pa3yeTcsi Ha CTAAMU:
A) HEHpyISAIIN
b) ractpymsiuun
B) Gnmacrynsun
I') opranorenesa

o B kakoi (asze Meii03a IPOUCXOAUT PACX0KACHHE MAPHBIX XPOMOCOM K I0JI0CAM
KJIeTKH?
A) anagaza 1
b) Tenodaza 2
B) anadaza 2
I') meradasa 1

o Kakoii npuMep 0OTHOCUTCS K MOJOBOMY PAa3MHOKEHUIO?
A) OYKOBaHUE JAPOAOKEH
b) nenenuie ruapsl Ha HECKOIBKO YacTe



B) oOpa3oBanue HOBOTO pacTeHUs U3 MOOETa 3eMIISTHUKH
I') HepecT prIOBI

B nepuon nnrepdasbl KU3HEHHOTO IUKJIA KJIETKU MPOUCXOIUT:
A) 6uocunTes 6emnka, ynsoenue JIHK u opranonon
b) yneoenue /IHK u opranonon
B) Tonbko 6nocunTe3 Genka
I') ynBoenue xpomocom

B onionoTBOpeHNH OIHOM ANLEKJIETKH Y 'KUBOTHBIX, KAK IIPABUJIO0, IPHHUMAET
ydacrue:

A) OIIMH CTIEpMaTo30M/1

b) onun wmm nBa cnepmarozonia

Onpeneanre NPaBUIbHBIN JKU3HEHHBIH UK MyXH:
A) sii110, KyKOJKa, JMYMHKA, B3pociias MyXa

b) siitio, muunHKa, KyKOJIKa, B3pociias Myxa

B) siiino, nmmunHKa, B3pocias Myxa

I') nuumHKa, SH110, KYKOJIKa, B3pOCias Myxa

B kaky1o a3y meiioza npoucxoauT KpocCUuHrosep?
A) npodaza 2
b) mpodasa 1
B) anadaza 2
I') meradasa 1

Cnepmaro3oua komku umeer 18 xpomocom. Kakoit Hadbop XpoMocoM nMeeT KJIeTKa
KOKH KOIIKH?
A) 10 xpomocom

b) 9 xpomocom
B) 18 xpomocom
I') 36 xpomocom

CyTb Tperbero 3akona I.MeHaes 3aKJII049aeTCsA B TOM, 4YTO:
A) reHbl K01 napbl HACIEAYIOTCS HE3aBUCUMO JIpYT OT Apyra
B) rens! kaXk10# mapbl HaCJIETyIOTCS BMECTE.

B) renbl He 0Kka3bIBAlOT HUKAKOTO BIMSHUS JPYT HA Apyra.

I') mpoucxoauT pacuiernjaeHue B COOTHOIICHUH 3: 1

Kakoii XxpoMocoMHBIIT HA00OP MOKET UMeeT siiilleKJIeTKA YyejaoBeKka?
A) 44 aytocombl 1 XY-XpOMOCOMBI

b) 23 ayrocomsl u X-xpomocoma

B) 44 aytocomsl 1 XX -XpoMOCOMBI

I') 23 ayrocombl © Y-XxpomMocoma

KakoBbl reHOTHIIBI POAMTEIeH MPU IMTHOPUIHOM AHAJTM3MPYIOLIEM CKPelMBAHUN
A) AABB x BbBb
b) AaBb x aabb



B) AABB x AABB
') Bbx Aa

o Kaxoli nponeHT pacTeHMii HOUHON KpacaBULbI C PO30BBIMH LIBETKAMH MOXKHO OXKHAATh OT
CKPELIMBAHUS PACTCHUN C KPaCHBIMHU U OEJIBIMU 1IBETKaMU (HEIOJIHOE JOMUHUPOBAHUE)
A) 25%
b) 50%
B) 75%
') 100%

e KonnyecTtBo BO3MOXKHBIX TEHOTUIIOB MPY CKPEMIMBAHUM THIa Aa X Aa:
A)l
b) 2
B) 3
I 4

Yacrts 2. 3a1aHUA HA MHOKECTBEHHBbIH BHIOOP, YCTAHOBJIEHHE COOTBETCTBUS,
YCTAHOBJICHHE MOCJIEA0BATEILHOCTH 00BEKTOB, POLECCOB, SIBJICHHI, C BLIDOPOM 0THOT0O
NPaBUJIbHOIO OTBETA.

e YcTaHOBHTE COOTBETCTBHE MEXKAY CIIOCO0AMHU Pa3MHOKEHUS M IPUMEPOM: K
KAXK/A0¥ MO3UIUM, JAHHON B MEPBOM CTOJ101e, OA0epuTe COOTBETCTBYOILYI0
MO3UIHMIO U3 BTOPOIO CTOJIONA.

[MPUMEP CIIOCOBb PABMHOXEHU A
A) mpoucxoaut 6e3 oOpa3oBaHUs raMeT
b) yuacTByeT nuib OOUH OpraHu3M 1) Gecnonoe
B) mpoucxoauT ciusiHEE TanjIouIHbBIX Saep 2) 1MonoBoe

I') o6pasyercst HOTOMCTBO UIEHTHYHOE UCXOIHOM 0COOH
J1) y TOTOMCTBa IPOSBIAETCSI KOMOMHATUBHAS M3MEHUYNBOCTh
E) npoucxonut ¢ 00pa3oBaHHEM IaMeT Yy TUIPHI

3anuimuTe B OTBET IU(PBI, PACIIOIOKUB UX B TIOPSIIKE, COOTBETCTBYIOIEM OyKBaM:

A B B r i E

e YCTAaHOBMTE COOTBETCTBHE MEKAY 0CO0EHHOCTAMH KJIETOYHOI'0 JCJICHUA U €0 BUAOM

XAPAKTEPUCTHUKHU ITPOLIECCOB CIIOCOB AEJIEHUA
A) B pesynbTare 00pa3yroTcs 2 KISTKH
B) B pesynbrare o0pasytoTcst 4 KiIeTKu 1) muTO3
B) oOpa3oBaBmmecst KJIETKH TarjIOUTHbI 2) mMeiio3

I') obpazoBaBIIHECs KIETKH TUATIOWTHBI
J1) mpoucxonaT KOHBIOTAIUS U IEPEKPECT XPOMOCOM
E) He mpoucxoauT KpOCCUHTOBEP

3anummure B TaOIHIy BRIOpaHHBIC IIM(PBI O COOTBETCTBYIONMMH OYKBaMH.

A B B r hi§ E




o Bri0epute mnpuMepbl, OTHOCSAIIMECS K 3aKOHOMEPHOCTSAM M pe3yJabTaram
AUTHOPUAHOTO CKpelBaHMA.
A) CkpemmBaroTcst 0COOH, OTIMYAIONINECS AByMS ITapaMH IPH3HAKOB
b) CxpemuBatorcst 0co0H, OTIIMYAIOIIKECS IO OHOM Mape MPU3HAKOB
B) Bce nepBoe mokoneHne UMeeT OANHAKOBBIC TEHOTHUI U ()EeHOTHIT
I') IlepBoe mokosieHHE, TOTYYEHHOE OT ABYX YHCTHIX JTMHUN, HIMEET pa3iInyHble T€HOTHIIBI
1 (DEHOTHUTIBI
1) Bropoe nokosenue rTuOpuaoB AaeT pacuierieHue mo renorunam 1:2:1
E) Bropoe nokonenue ruOpua0B naetT paciierienue mo ¢penorunam 9:3:3:1

o Ha pucyHnke nzo0pakeHa yyKapuoTu4ieckasi AMIUIOUIHAS KJIETKA B OlNpele1¢éHHO
(aze eé nesenus, Npu KOTOPOM NMPOUCXOIAUT PEKOMOUHAIMS TeHETHYECKOTO
MarepuaJja.

(" o I \
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A) Kak Ha3bIBa€TCs ATOT THUII JEICHUS KICTKH?

Otser:
b) Kakas ¢haza neneHnust TUIITONIHON KJIETKH M300pakeHa Ha pUCYHKE U KaKOH IpoIiecc

MIPOUCXONIUT B 3TOH haze?
Orser:

e JlokaxkuTe, MO4YeMy BereTaTUBHOE PA3MHOKeHHE PACTEHUI OTHOCAT K 0ecrnosiomy.
IIpuBenuTe He MeHee TPEX 10KA3ATENbCTB.
Otser

1

2

3

e B mMeauumMHCKOH reHeTHKe NIMPOKO MCIOJIb3YeTCH reHeaJorudyeckuii meroa. Ou
OCHOBAH HA COCTABJICHNH POAOCTOBHOI YeI0BeKAa U M3YUEeHUH HACJIETOBAHNS TOTO
HJIM UHOT0 MpU3HAKa. B moxo0HbIX HCCIe10BAHUAX UCIIOJIb3YIOTCH ONpeaeéHHbIe
o0o3HavyeHus. 3yunrte ¢gparMeHT poAOCIOBHOIO IPeBa OJHOM CeMbH, Y HEKOTOPBIX
YJIEHOB KOTOPOi CPOCHIAsICA MOYKA yXa.
®parMeHT pOJOCIOBHOIO JPEBa CEMbU



Yenosunie oboznauenus

. O — WEHIMHA

d) | O - MYXKUMHA
O - oo
B O

aetu ojthoro Gpaka

. MPOARJICHHE MCCTIe-
JyeMOoro NMpH3HaKa

Hcnonb3ys npeasioxkeHHYI0 cxeMy, onpe/ieuTe, JOMUHAHTHBIM WIH peleCCHBHbIM
SIBJISIETCS] JAHHbIN MPU3HAK U CLENJIEH JIM OH C MOJOBBIMHA XPOMOCOMAMM.

OrtBer:

e Ouer Bcerna xores HMeTh 0eJIbIi JJOKOH BOJIOC, KAK Y €ro 0THA (10MHHAHTHBII
npu3Hak (A). Ho y Hero Obl1a paBHOMepHAasi TUTMEHTALMS BOJIOC, KAK Y MaTEepPH.
Omnpenenure reHOTHIIBI YJICHOB CeMbH 110 YKa3aHHOMY NPU3HAKY. BeinmosiHuTe
pellieHHe U OTBETHI 3aHeCHTe B TA0JIMLLY.

A) Pemenue:
b) Otser

Martne Oreng CobIH




[ononHntensHas nHdopmaums
JTabopaTtopHas paboTta Ne1
MoagudunkaunoHHas U3SMEHYMBOCTb

MoaundrKaLMoHHY0 N3MEHYMBOCTL NFOOOro NpusHaka MOXHO OMMcaTb KONMUYECTBEHHO C MOMOLLIbIO
METOZIOB BapuaLMOHHOW CTaTUCTUKMA U NPeAcTaBuUThb B BUAe rpadukoB U Tabnuy. Ho usHavansHo
€030al0T BapuaLMOHHbIV PSA U CTPOST Ha ero OCHOBE BapuaLMOHHYO KpUBYHD. Pacnonoxmnte nuctbs
(vnn gpyrve o6beKTbI) B Mopsake HapacTaHUs UX ANUHBI, M3MepbTe ONMHY NIUCTOBOW NNacTUHKK;

Onpegenvm 4acToTy BCTPEYaAEeMOCTM pasHbiX BapuaHT. Mbl M3Mepunn OfvMHY Kaxgoro nucra.
3aHecém B Tabnuuy Hawwm namepenus. Mtak, 1 nuct umen anviy 43 mm; 1- 45 mm; 2 nucta 48 mm; 6
nucToB umenu anuiy 53 mm; 3 — 56 mm 1 1 nuct 58 mm.

Yacrora 1 1 2 1 k1 3 |
BCTPEYABMOCTI

BAPWAHT

OnwHa nucTa 43 MM 45 MM 48 mm 53 MM 56 MM 58 Mm

OGHapyxunu, 4To 4Yalle BCEro BCTPeYalTCA BapuaHTbl CO CPEAHMM 3HAYEHWEM [JIMHHbI, PEXe C
OonblUeN UM MeHbLUEV OJNIMHHOW. Takke MOAMMUKALMOHHYI0 WU3MEHYMBOCTb AaHHOMO Mpu3Haka
MOXXHO NpeacTaBuTb B BUAE rpaduka.

Hopma peasumi

YacToTa BCTPEYaEMOCTH BEPHAEHT

Onusa nucta

MpuyrHa Takoro pacrnpeeneHvsi BapvaHT B BapuvauMOHHOM psily OMNsiTb K€ BHELUHAs cpega U
peakuusi Ha Heé opraHnsma.

BbIBO/: Takum ob6pasom, 4Yem oOHOOOpasHee yCroBWUs pPasBUTUS, TEM MEHbLUE BbIpaKeHa
MoaudrKaLMoHHas UBMEHYMBOCTb, TEM Kopode OyaeT BapuauMOHHbLIN psag. A YyeM pasHoobpasHee
yCroBusi cpenpl, TeEM LIMpe MOAMMUKALMOHHAS M3MEHYMBOCTb. Takke M3MEH4YMBOCTb Bapuauuii
3aBMCUT M OT reHoTUna.



[Tpunoxenue 2
JlabopaTopHas padora

I/Izyqune IJIa3MO0JIN3a | ICIJIa3MOJIN3A B KICTKAaX KOKHIbI JIYKa.

Heab: chopMupoBaTh yMEHUE TIPOBOIUTH OTIBIT IO MOTYUYEHHUIO TJIA3MOJIN3a,
3aKpenuTh YMEHHS pad0TaTh ¢ MUKPOCKOIIOM, TIPOBOJAUTH HAOIIOICHNE 1
OOBSCHUTH MOTYyUYEHHBIE PE3YJIbTATHI.

OO0opynoBaHmMe: MUKPOCKOT, MPEAMETHBIE CTEKIIA, JIYK, pACTBOP M0/1a, COJIEBOM
pacTBop, BoJa.

Xoa paboThi:

1. IIpuroToBUTH Npenapat KOKULBI JIyKa, pACCMOTPUTE KJIETKHU MO/
MuKkpockorom. (OOpaTuTe BHUMaHHUE Ha PACTIONIOKEHHUE IIUTOIIIA3MbI
OTHOCHUTEIBHO KJIETOYHOUN CTEHKH. )

2. Y aanuTh ¢ MUKponpenapara Boay. Hanectu Ha npeaMeTHOE CTEKIIO
KaIUII0 pacTBOPA IMOBAPEHHOU COJIH.

3. ®unbTpoBANIBHOM OyMaroi y1ajiuTh pacTBOp MOBapeHHOU conu. KannyTh
Ha MPEAMETHOE CTEKJIO 2-3 KaIljau BOJBbI.

4. O0BSICHUTEL HAOJIIOJAEMOE SIBJICHUE:

a) KyJla IBUTraiach BoJia MpH MOMEIEHUN TKAHU B PaCTBOP COJIHU?
0) 4eM MOKHO OOBSCHUTH TAKOE HAIPABJIECHUE ABUKEHUS BObI?
B) KyJia IBUTajlach BOJa MpPU MOMEIICHUN TKAaHU B BOIY?

I') 4eM 3TO OOBSICHUTD?

BbIBO/I: KaK BBI [yMaeTe, MOXKHO JIM UCTIOJB30BaTh PACTBOP COJIU IS
YHUUYTOXEHUSI COPHSIKOB?



[Tpunoxenue 3

JlabopaTtopHnasi pabora.
Pemenue 3jieMeHTaApHBIX 32424 110 MOJIEKYJISPHOIT OMOJIOTHH.

Ilesb: Ha KOHKPETHBIX MIPUMEPAX 3aKPEIUTh 3HAHMS 110 MOJICKYJISPHOU
OHOJIOTHH.

Xoxa paboThi:

Bapuanr 1.
3agaua.

I'en conepxur 1500 nykiieotnaoB. B oHOM U3 nenei conepxurcsa 150 Hyk-
neotusioB A, 200 nykneotunoB T, 250 nykieoruaoB I' u 150 nykneotuaos 1.
CKoJIbKO HYKJIEOTHI0B Kaxkaoro Buaa oynet B nenu JAHK, kogupyrorieit 6emok?
CKOJIbKO aMUHOKHUCJIOT OYIET 3aKOAUPOBaHO TaHHBIM ¢parmenTom JITHK?

Bapuanr 2.
3agaua.
N3BectHO, uTo Bee Buabl PHK cunresnpyrorcsa na JIHK-marpune. ®@par-

MeHT MosekyJibl JIHK, Ha kotopom cunte3upyercs yuactok TPHK, nmeer cieny-
IOIIYIO TocienoBaTeabHOCTh HyKiIeoTua0oB TTI-I'AA-AAA-III'T-AILIT. Ycrano-
BUTE HYKJICOTUIHYIO MOCIEA0BATEIbHOCTh yuacTka TPHK kotopeiit cuaTesupyer-
cs Ha nanHOM (pparmente. Kakoit konon n”PHK OyneT cooTBeTCTBOBATH IIEHTPAIb-
HOMY aHTUKOJIOHY 3T0ol TPHK? Kakas amuHokucnora 6yeT TpaHCIOPTUPOBATHCS
stoit TPHK? OtBeT nosicuute. s penieHus 3aaaHus UCIOIb3YyUTe TaOJIUITy reHe-
TUYECKOTO KOJIa.

Bapuanr 3.
3axaua.
benok cocrout u3 500 aMHHOKHUCTIOT. Y CTAHOBUTE, BO CKOJIBKO pa3 MOJICKY-
JsIpHAs Macca yJacTKa reHa, KOAUPYIOMIEro JaHHBIN O0eIOK, MPEBBIIIAET MOJICKY-
JSIPHYIO MaccCy OeiKa, €CiIi CpeHsIsi MOJICKYJIIpHas Macca aMMHOKHUCIOTHI — 110, a
Hykieotuga — 300. OTBeT nosicHUTE.

Bapuanr 4.
3agaua.
B npouecce tpancnsauuu yyactsoBano 30 monekyn TPHK. Onpenenure
YHCJIO aMUHOKHUCIIOT, BXOJSIIIUX B COCTaB CUHTE3UPYEMOro OeJKa, a TaKKe YHCIIO
TPUIUIETOB U HYKJICOTHUJIOB B T€HE, KOTOPBIM KOJIUPYET 3TOT OEJIOK.
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