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1. ITacnopr ¢oHA2 OLEHOYHBIX CPEACTB M0 AMCUHUILIUHE
1.1. O0mme nmos1oxKeHUs
®onp oueHounbix cpenctsa (GOC) npeaHasHaueHbl st KOHTPOJIS U OLUEHKU
00pa30BaTENIbHBIX JOCTHKEHUI 00yUYaIOIINXCsl, OCBOUBIIMX MPOrpaMMy y4eOHOW AUCIUTUINHBI
OVY/ 10 buoaorus
@®OC BKIIOYAIOT OLEHOYHBIE MaTepuanbl JUIsl IPOBEACHMS TEKYLIETO  KOHTPOJIS
yCIEeBaeMOCTH U MPOMEKYTOUHOU aTTecTauu B popMe AUPHEpEHIINPOBAHHOTO 3aUETa.

1.2. IlnaHupyeMble pe3yabTaThl 0CBOEHHUS TMCUMIITUHBI
Conep:xxanne 00pa3oBareJIbHOH NPOrpaMMbl y4eOHOM TucnuIIuHbI brosorusi odecneunBaer
AOCTHUKEeHME CTYIeHTAMM CJIeyI0IIHNX pe3y/bTaTOB OCBOCHUS AN CUMIIIMHBI MOAJIeKAIIUX
NpoBepKe

B pesynbrare wusyueHus aucHMIUIMHBL «buonorus» OyayT chOpMHpPOBAaHBI CIEAYIOIIUE
JInyHOCTHBIE pe3y/abTaThl OCBOeHU npeamera "buosorus" oTpaxaroT cOPMUPOBAHHOCT ONBITA
MIO3HABATEIBHOM M MPAKTUYECKON JEeATEIbHOCTH OOy4arollMXcs IO pealu3allud IMPHUHATHIX B
o0IecTBe EHHOCTEH, B TOM YHCIIE€ B YAaCTHU:

B yacTu Tpy/10BOro BOCIUTAHUS:
- TOTOBHOCTH K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYI0JI00nE;

- TOTOBHOCTh K AaKTHUBHOW JI€ATEIBHOCTH TEXHOJOTMYECKON M COLMANIbHON HampaBIeHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHATH TAKYIO 1€SITEIbHOCTD;
- HHTEpEC K pa3Iu4HbIM cepaM mpodheccuoHaIbHON AesTENbHOCTH,
OnazneHre yHUBEPCATbHBIMH Y4eOHBIMH MO3HABATEIBLHBIMU JCHCTBUSIMHU:
a) 0a3oBbIe JIOTHYECKHE IeHCTBHA:
- CaMOCTOSATEIHHO (POPMYIUPOBATH U AKTyaTU3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
- yCTaHaBIMBATh CYIIECCTBEHHBbIH MPU3HAK WM OCHOBAHMS Il CPaBHEHHUS, KIacCHU(PHUKAUU U
00001IeHNS;
- OTIPEICIISITH LIEJH ISATEIIBHOCTH, 33/1aBaTh APAMETPhI U KPUTCPUU HX JOCTHKCHHUS,
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX;
- BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBHUE PE3YNHTATOB LIEJSIM, OILICHUBATh
PHUCKU TOCTIEACTBUN AESTEIIbHOCTH;
- pa3dBUBATb KPEATUBHOC MBIIIJICHUC TP PCIICHNUHU JXU3HCHHBIX HpO6J’IGM
0) 6a3oBbIe HCCIIeA0BATEILCKHE [eHCTBUS:
- BJIaAC€Th HaBbIKaMH y‘-IGGHO-PICCHCIIOB&TCJ’IBCKOﬁ )41 HpOGKTHOﬁ ACATCIIPHOCTH, HAaBbIKAMHU
paspelnieHus npooiem;
- BBIABIISATH NMPUYMHHO-CJIEJACTBEHHbBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THUIIOTE3Y €€
peICHuA, HAXOAUTh apryMEHTBI IJIA JOKa3aTCJIbCTBA CBOUX YTBep)KI[eHI/II\/'I, 3a1aBaThb MapaMeETpul U
KPUTEPUU PEIICHUS;
- AHAJIM3UPOBATH IOJYUCHHBIC B XOAC PCIICHHA 3ada4yu pPC3YJIbTaTbl, KPUTUUCCKHU OLCHUBATH HUX
JIOCTOBEPHOCThH, IPOTHO3UPOBATH M3MEHEHHNE B HOBBIX YCIOBHSIX;
- YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEJIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;
- YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00J1acTel;
- BBIIBUI'aTbh HOBBIC UACHU, NIPCAJIaraTb OpUTrnHaJIbHBIC TOAXO0AbI U PCIICHUS

- CITOCOOHOCTh UX HCIOJIb30BAHUS B TTO3HABATEIILHON U COITUAIBHOMN MPAKTUKE
B o0J1acT¥ HEHHOCTH HAYYHOI'O MO3HAHUSA:
- cOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OONICCTBCHHOW NPAKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B IOJHUKYIBTYPHOM MHUPE;
- COBEPIIECHCTBOBAHME S3BIKOBOM M UMTATEIBCKOM KYIbTYPHl KaK CPEICTBA B3aMMOICHCTBUS MEXKIY
JIIOJIbMU U TTIO3HAHUS MUDA;



- OCO3HAaHHWE UEHHOCTH HAYYHOU JEATEeNbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOCKTHYIO U
HCCIIEA0BATENBCKYIO IESITENbHOCTh HHNBUAYAIbHO U B TPYIIIIE;

OBnazneHre yHuBepCalIbHBIMU Y4€OHBIMH [103HABATEIbHBIMU I€HUCTBUAMU:

B) padora ¢ nHgopmanueii:

- BIQJICTh HABBIKAMHU TOJTY4YEHUS WHPOPMAIMM M3 HCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIIECTBIIATH MOKUCK, aHAIN3, CUCTEMATH3AIMIO U UHTEPIPETAN0 HH)OPMAIIMK PAa3TUYHBIX BUIOB
u GhopM IpeICTaBICHHUS;

- co3JaBaTh TEKCThl B pa3IUYHbIX (opMarax C y4eToM Ha3zHAaueHHs HH(OpPMAaLUU M LEJIeBOM
ayJIUTOPHUH, BEIOWpAs ONITUMAaIBHYI0 (hOpMY TIPEICTABICHHS U BU3YyaTH3aIUH;

- OIIEHUBATh JOCTOBEPHOCTb, IESTUTHMHOCTh MH(POPMAIIUH, €€ COOTBETCTBUE MPABOBBIM M MOPAJIHHO-
ATUYECKUM HOpMaM;

- HCMOJNB30BaTh CpeICTBa HMH(DOPMAIMOHHBIX UM KOMMYHHMKAI[MOHHBIX TEXHOJOTHUH B pEUICHUH
KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX M OPTaHHW3AlMOHHBIX 3a/lad C COONIOZeHUEM TpeOOBaHMIA
IPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUs, MPABOBBIX U ITUYECKUX HOPM,
HOpM MH(GOPMALIMOHHON O€30MMaCHOCTH;

- BIQJIeThb HABBIKAMH PACHO3HABaHUS U 3alUThl MHPOpMAIUH, WH(OPMALMOHHONW OE30MacHOCTH
JUYHOCTH

-TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEICHHUIO;

-OBJIQ/ICHHE HABBIKAMU yY4eOHO-HCCIIEIOBATEIBCKOM, TPOSKTHON M COITMAIBHOM JIeATEeThHOCTH;
OBiaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1€CTBUAMM:

0) COBMeCTHAs J1eSITeJIbHOCTD .

- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUYyaJIbHOU PabOThI;

- IPUHUMATH L€ COBMECTHOM ACSATEIHHOCTH, OPTAHU30BBIBATH U KOOPJIMHUPOBATH IEUCTBUS 110 €€
JOCTW)KCHMIO: COCTAaBIATh IUIAH ACHUCTBUM, paCHpenessaTh POJM C y4ETOM MHEHUH YYaCTHHKOB
00CYyXIaTh PE3yJIbTaThl COBMECTHON paOOTHI;

- KOOpOWUHHUPOBAaTH M  BBIIOJNHATH pabOTy B  YCIOBUAX peajbHOro, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJIATh IMO3UTHBHOE CTPATETHYECKOE TOBEACHHE B PA3JIMYHBIX CHUTYaIUSIX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM

OBiaieHHe YHUBEPCAJIbHBIMYU PEryJATHBHBIMHU ACHCTBUAMM:

) NPUHATHE Ce0s M APYTUX JIO/Aeii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI JIPYTUX JIFOACH MPH aHAJIU3€ PE3yIbTaTOB JIESITEIILHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOJIEH HA OIIHUOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUP C TTO3UIUH IPYTOr0 YeJIOBEKa

B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMSA

- c()OPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYphl, IOHUMAHHUE BIMUSHUS COLMAIBHO-IKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHHUE NPUPOAHON M COLMAIBHON Cpellbl, OCO3HAHUE IJI00ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- MJAHUPOBAaHUE M OCYILECTBICHHE JEHUCTBUI B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHUA LEJeH
YCTOMUYMBOTO pa3BUTHUS YEIOBEYECTBA;

AKTUBHOE HEMPUATUE JECUCTBUN, IPUHOCSIINX BPEN OKPYKAIOWIEH CpEeLE;

- YMEHHE TPOTHO3MPOBATH HEOJIATONMPHUATHBIC SKOJOTMYECKHE IOCIEACTBUS TMPEANPHHUMACMBIX
JNEUCTBUMN, TPEAOTBPALLATD UX;

- pacUIMpPEHHE OMbITA JAESITEIbHOCTH SKOJIOTMYECKON HAIIPaBIE€HHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4€OHO-HCCIIE0BATEIbCKOM, TPOEKTHOM U COLIMANIBHOM e TEIbHOCTH

IIpenmeTHblIe pe3yabTaThl ocBOeHHMs Kypca ""buosorust' orpaskaior:



-cOopMHpPOBAaHHOCTh 3HAHUKA O MeCT€ W pOJM OHOJOTMM B CHUCTEME HAYYHOTO 3HAHUS;
(GYHKIIMOHATBHON TPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHs )KU3HEHHBIX pooJieM;

-c(pOpMHUPOBAaHHOCTh YMEHHUS PACKPbIBATh COJAEPNKAHHE OCHOBOIIOJIATAIOUINX OHOJOTHYECKUX
TEPMUHOB W TIOHSTHH: >KWU3Hb, KIETKA, TKaHb, OPTaH, OPraHWU3M, BHUJ, MOMYJISAIHUS, 3KOCHCTEMA,
omorieHo3, Owuocdepa; merabonuzM (0OMEH BEHIECTB M MPEBpPAICHUE DJHEPIHH), TOMEOCTa3
(camoperynsius), OMOocHHTEe3 OenKa, CTPYKTypHas OpraHU3alusi >KUBBIX CHCTEM, JUCKPETHOCTD,
caMoperylslus, CaMOBOCHpOu3BeleHUuEe (PemnpoayKius), HaCJIEeICTBEHHOCTh, W3MEHUYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLUs;

-c(hopMHPOBAHHOCTH YMEHHSI PACKPHIBAThH COJICP)KAHNE OCHOBOIOJIATAOIINX OMOIOTHYECKUX TEOPUit
M TUINOTE3: KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIFOUMOHHOM, MPOUCXOKIACHUS KU3HU U
YelI0BeKa;

-c(OpMHPOBAaHHOCTH YMEHHUS PACKpbhIBaThb OCHOBOIMOJArampiiyie OWOJIOTHMYECKUEe 3aKOHBl H
3akoHomepHoctu (I'. Mennens, T. Moprana, H.. BaBunosa, D. I'ekkens, @. Mromnepa, K. bapa),
TPaHUIBI UX IIPUMEHUMOCTH K KHBBIM CUCTEMAM;

-IPUOOPETEHHE ONbITa MPUMEHEHHS OCHOBHBIX METOJOB HAYYHOTO IO3HAHUS, HCIOJIB3YEMBIX B
OuoJoruM: HAOMIOACHUS U ONMCAHUS KHUBBIX CHCTEM, NPOIECCOB W SIBICHHI;, OpraHu3alud u
MpoBeJeHUSI OMOJIOrMYECKOr0 JKCHEPUMEHTA, BBIABIKEHUS THIOTE3, BBISIBICHUS 3aBHCHUMOCTH
MEXTy UCCJICTyeMBIMH BEIMYMHAMH, OOBSCHEHUS IOJIYYCHHBIX PE3yJIbTAaTOB M (HOPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUHBIX TIOHSITHIA, TCOPUI U 3aKOHOB;

-c(hopMHUPOBAHHOCTH YMEHHS BBIIENATH CYIIECTBEHHBbIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT H
9YKapUOT; OAHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, BUOB, OMOTEOIIEHO30B 1 SKOCUCTEM;
OCOOCHHOCTH TMPOIIECCOB OOMEHa BEIIECTB WM MPEBPAIICHHS HSHEPTHMH B KIETKe, (POTOCHMHTE3a,
IUTACTHYECKOTO W DHEPreTUYeCKOro oOMeHa, XEMOCHHTE3a, MHTO3a, MEH03a, OILIOJI0TBOPEHUS,
pa3BUTUS W PA3MHOKEHUS, WHIUBUAYAIBHOTO pa3BUTHUA OpraHm3Ma (OHTOreHe3a), OOprOBI 3a
CYIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa30oBaHUs, MPHUCIOCOOJIEHHOCTH OPTaHU3MOB K
cpene oOWTaHUS, BIMSHHUS KOMIIOHEHTOB KOCHCTEM, aHTPOMNOICHHBIX M3MEHEHUH B 3KOCHCTEMax
CBOCH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U MIPEBpAICHIE YHEPTUU B OHochepe;

-c(hopMHPOBAHHOCTH YMEHUS PEIIaTh OMOJIOTHYCCKUE 33JIa4M, COCTABIISTh TCHOTHITHYECKAE CXEMBI
CKpEIMBAaHUs Il Pa3HBIX THUIIOB HACJEIOBAaHUS MPHU3HAKOB Yy OPTaHHU3MOB, COCTABISTH CXEMBI
MepPeHoca BEIIECTB U YHEPTHH B SKOCUCTEMaX (IIETH MUTaHUs, MUIIEBbIC CETH);

-c()OpMHUPOBAHHOCTh YMEHUN KPUTUUECKH OIICHUBATH MH(POPMAIMIO OMOJIOTHYECKOTO COJCpKAHUS,
BKJIIOUAIOIIYI0 IICEBJIOHAYYHbIE 3HAHMUSI M3 Pa3JIMYHBIX MCTOYHHMKOB (CpEeAcTBa MaccOBOM
MH(pOpPMaIIY, HAYYHO-TIONYJISIPHBIE MaTepHaIbl);

UHTEPIPETUPOBATh 3TUYECKHUE AaclEKThl COBPEMEHHBIX HCCIEI0BaHUM B OMOJIOTUMH, MEAMIIMHE,
OMOTEXHOJIOTMH; PpaccMaTpUBaTh IJIOOAJIbHBIE HKOJOTHMYECKHE MPOOJEMBl COBPEMEHHOCTH,
(GbopMHPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIUIO;

-c(hOpMUPOBAaHHOCTh YMEHHI CO37aBaTh COOCTBEHHBIC INHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE OMOJIOTUYECKOH HWHGPOPMALMU W3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapaTt OUOIOTHH.

-IPHOOPETEHNE OIbITa MPUMEHEHHS OCHOBHBIX METOJIOB HAYYHOTO IIO3HAHUS, HCIIOJIB3YEMBIX B
Ouosioruu: HaOJIOJEHHUS W OINHUCAHUS JKUBBIX CHUCTEM, MPOLECCOB U SBJICHUH; OpraHu3alud U
MPOBE/ICHUSI OMOJIOTHYECKOT0 HKCIEPUMEHTA, BBIIBUKECHUS THUIIOTE3, BBIABICHUS 3aBUCHMOCTH
MEXJy HCCIETyeMbIMU BEIWYMHAMHU, OOBSICHEHUS MOJIYYEHHBIX PE3yJlbTaToB U (HOPMYIHUPOBAHUS
BBIBOJIOB C HCITOJIb30BAHUEM HAYYHBIX TIOHSTHHA, TEOPUN M 3aKOHOB;

-c(hOpMUPOBAHHOCTh YMEHMs NPUMEHATh IOJIYYEHHBbIE 3HAHUS AN OOBSICHEHUs OMOIOTHYECKUX
MPOIIECCOB W SIBJICHHUH, IUISl MIPUHATHS MPAKTUYECKUX PEIICHHW B TIOBCEAHEBHOM XHU3HH C IICIBIO
obecrieueHHss O€30MaCHOCTH CBOETO 3J0POBbsl U 30pOBbs OKPYXKAIOMIUX JIOJEH, COONOAEHHS
30pOBOrO 00pa3a >KW3HH, HOPM TPaMOTHOTO IIOBEICHHS B OKpYKAlOmEH NPHUPOAHON Cpere;



MOHMMAaHUE HEOOXOJUMOCTH  HCIOJIB30BAHHUS  JTOCTIDKEHUN  COBPEeMEHHOW Ouoioruu U
OMOTEXHOJIOTHH /IS PAIlMOHAIBHOTO MPUPOI0TIOIB30BAHUS.
Henu u 3aga4n AMCUMNJIMHBI — TPEOOBAHMS K Pe3yJIbTATAM OCBOEHUSI AU CHMUILIMHBI:

Heas: QopmupoBaHue Yy CTYIEHTOB TMPEJICTaBICHUS O CTPYKTYPHO-()YHKIIMOHAIBHON
OpraHu3allii JKUBBIX CHUCTEM pa3HOIO paHra Kak OCHOBBI IPUHATHS PEIIEHUHl B OTHOLIEHUU
00BEKTOB >KUBOM MIPUPOIBI M B TPOU3BOICTBEHHBIX CUTYAIIHSX.

3axaumn:

1) chopMupoBaTh NMOHMMaHHE CTPOEHHS, MHOTOOOpa3usi U OCOOCHHOCTEH >KHUBBIX CHCTEM
pa3HOTO YpPOBHSI OpTraHW3allMM, 3aKOHOMEPHOCTEH MPOTEKaHHWs OWOJIOTHYECKHUX TIPOIECCOB U
SABJICHUM B OKpYXKAaIOIIEW cpexe, LEIOCTHOM HAay4yHOM KapTUHBI MUpPa, B3aUMOCBS3M U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS OIPEIENSATh JKUBbIE OOBEKTHI B NMPHUPOJE; MPOBOAUTH HAOIIOACHUS 3a
HKOCUCTEMAMHM Ul BBISBICHUS €CTECTBEHHBIX M AHTPOIOICHHBIX M3MEHEHHH, MHTEpIpPETHPOBATH
pe3ynbTaThl HAOIIOICHUMN,

3) chopmMHpOBaTh HABBIKM INPOBEIAECHHUSA MPOCTEHIIMX OMOJIOTMYECKHX 3KCIEPHUMEHTAIbHBIX
MCCIIEIOBAaHUM € COOJIOJICHUEM TPaBMII O€3011aCHOTO O0paIIeHus ¢ 00BEKTaMH U 000PYI0BaHHEM;

4) pa3BUTh yMEHHs MCIOJIB30BaTh MHPOPMALHIO OMOIOIMYECKOTO XapakTepa W3 pa3iIudHbIX
HCTOYHUKOB,;

5) chopmHpoBaTh YMEHUS IPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATETBHOCTH 110 OTHOLIEHUIO
K OKpY’Kalollen cperie, COOCTBEHHOMY 3/I0POBbI0; 0OOCHOBBIBATH M COOJIIOAATH MEPHI MPODUITAKTUKA
3a00JIeBaHUH.

6) chopMupoBaTh MOHMMAHNE 3HAYMMOCTH JJOCTH)KEHUH OMOJIOTHYECKO HAYKH U TEXHOJIOTHIA
B MPaKTHYECKOM AEATEIbHOCTH YEeIOBEKa, Pa3BUTHM COBPEMEHHBIX MEAMLIMHCKUX TEXHOJOTMH U
arpoOHOTEXHOJIOTUH.

B pesynprare mn3ydeHus aucuuIuinHbl «buonorus» OyayT chopMHpOBaHBI ClEYIOIINE
o01Me KOMIeTeHINHU:
OK 01. BeiOupate crocoObl perieHus 3ajad npohecCHOHaIbHONW IesATeNbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MOKMCKA, aHAJIN3a U WHTEpIpeTanuu nHopMaluu, 1
MH(POPMAIIMOHHBIE TEXHOJIOTUH [Tl BBIMOJIHEHUS 3a/1a4 MPO(eCCHOHATBHON 1A TeIbHOCTH;

OK 04. D¢} dexTrBHO B3aMMOAEHCTBOBATH M Pa0OTATh B KOJUIEKTUBE M KOMAaH/IE;

OK 07. CopneiicTBOBaTh COXpPaHEHHMIO OKpYXAlOLIEH Cpenbl, pecypcocOepexeHno, MPUMEHSThH
3HaHUS 00 M3MEHEHHH KJIMMaTa, MPUHLIUIBI OEPexINBOrO MPOU3BOJACTBA, 3P (PHEKTUBHO ACHCTBOBATH
B UPE3BBIYANHBIX CUTYaLMSIX;

OneHouyHble CpeicTBa MO OMOJOTMM MpEAHA3HAUYEHBI JJIS MPOBENEHUS TEKYILEro, pyoekKHOTO
(TeMaTU4YEeCKOT0) KOHTPOJIS U IPOMEKYTOYHOM aTTeCTALMU 110 JUCIUTIIIMHE.

KonTponb u oueHka pe3ynbTaToB OOy4eHMsI OCYIIECTBISIETCS MpernojaaBaTesieM B Ipolecce
MPOBEJICHUS MTPAKTUYECKHUX 3aHATUN U Ja0OpaTOPHBIX pabOT, TECTUPOBAHUS, & TAK)KE BHITIONHEHUS
OOy4arolMMUCS MHIWBUIYAIbHBIX 3aJaHU, NPOEKTOB, HcclIeAOBaHUU. Pe3ynbraThl oOyueHuUs
OTPENENSAI0T, YTO O00yYaronIMecs: OJDKHBI 3HATh, TOHMMAaTh W JIEMOHCTPUPOBATH MO 3aBEPUICHUU
W3YYEeHUS TUCIUTUINHEI.

Jus  dhopMupoBaHHS, KOHTPOJISI W OIEHKHA PE3yJIbTaTOB OCBOCHUS Y4YCOHOW JMHCIMITTUHBI
UCIIONIb3YETCSl CUCTEMa OLIEHOYHBIX MEPONPUATUN, MpPEICTaBIsIoNas cOO00W KOMIUIEKC y4eOHBIX
MEPOIPUATHIA, COTTIACOBAHHBIX C pe3yibTaTaMu 00y4eHHs u cHopMmynupoBaHHBIX ¢ yaerom OI'OC
COO (nmpeametHbie pe3yiabTaThl o auciuiuinae) u @I'OC CIIO.

Cucrema OIIGHOYHBIX MEPONPUATUHN, CIOPOCKTUPOBAHHAsA MO JucuUIIMHE «buonorusy,
MpeJICTaBIeHa B MMAaCIOpPTE OLIEHOYHBIX CPEJICTB
1.3. PacnipeniesieHue OlleHMBAHNS Pe3YJIbTATOB 00y4YeHHUs

PesyabTaThl Pe3yabTaTnl ocBOCHUSA
OCBOCHHUS JUCIUIIMHBI HAMIPABJIEHbI HA

DopMBbI U METOBI
JTUCIHUIIINHBI ¢popmMupoBanue

OKu IIK JIP




®opmupoBaHue OK 01 3aroaHeHre TaOIHIIBI C ONMMMCAaHUEM
YMeHHii 00bICHSTH JIP 10 BepexnuBo | wMeTom0B MUKPOCKOIMMPOBAHMS C HX
poub Ouonoruu B OTHOCSALIUHACS K| HOCTOMHCTBAMHU U HEIOCTATKAMMU.
¢dbopmupoBaHUU IPUPOTHOMY
HAYYHOTO HAC/EMIO CTPAHBI M 3anosnHeHue TabauIbl «BKiIan y4eHbIX B
MHPOBO33PCHHUS; MHpa, NpOSBISIOMui | PA3BHTHE OHOJOTHI 5
BKJIa]] OMOJIOrHIECKUX c(OPMUPOBAHHOCTE 3aH0HHeHHeCpaBHHT?HBHOHTa6HHHH
TeopHii B 3KOIOIIIECKOit CXOJICTBA M Pa3IMYMii )KMBOTO M HE )KUBOTO
(bopmupoBanue KyJIbTypbl Ha OCHOBe | 1IPOBEPKA TETpaH.
COBPEMECHHOM MOHUMaHHMs BIMsHus | |IPOBEPKA JOMANTHUX 3a71aH.
€CTECTBEHHO-HAYYHOM COLIMAJIbHBIX, OuenuBanue TpaKTIHICCKNX pabor.
KapTHUHBI MUPA; KOHOMHUYECKHX u | [IPOMEXKYTOUHBIH KOHTPOIIH
€IMHCTBO YKUBOH U popeCCHOHALHO-
HE)KUBOM MIPUPO/IBI, POM3BOJICTBEHHBIX
POJICTBO JKUBBIX POIIECCOB Ha
OpraHHU3MOB,; OKPYKaIOUIYI0 Cpemy.
buonorus xak Hayka. Bripaxkatromuii
Oobmas JeATeIIbHOE
XapaKTePUCTHKA HETIPUSITHE JICHCTBHH,
KU3HH TPUHOCSIITIX BpeI
npupose,
pacno3Har Il
OIAaCHOCTH cpezbl
oburanus,
MPEAYIPEKTAFOLIUNA
PHCKOBaHHOE
MOBEJICHHE  JIPYTUX
rpakiaH,
OIS PU3HP YOI
CIOCOOBI COXpaHEHUs
NaMSITHUKOB TIPUPOJIBI
CTpaHBbl, peruoHa,
TEPPUTOPUH,
MOCEJICHUS,
BKJIFOUCHHBIN B
00II1eCTBEHHBIE
WHUIIUATHBBI,
HaIpaBJICHHBIC Ha
3a00Ty 0 HUX
®opmy.MpoBaHHue OK 01 JIP 13
3HAHHMH 0 KJIeTKe— JeMoHcTpupyromun
CTPYKTYPHO- OK 02 TOTOBHOCTb H
(yHKIMOHAJILHAS OK 04 CIIOCOOHOCTH BECTH
eTHHUIA JTIAJIOT C IPYTUMH
JKHBOT0, KJI€TOYHOI JIFOIbMH, JOCTUTaTh B
Teopuun HEM
- OCHOBHBIE B3aWMOIIOHMMAHHUS,
TIOJIOKCHHUS HAXOIHTh OOIIUE IIEITH
OHMOJIOTHYECKHUX U COTPYIHUYATH IS
TEOPHA U UX JOCTH)KCHUS B
3aKOHOMEPHOCTEH: npodeCCHOHAITBHON
KJICTOYHOM TECOPHHU JESTeILHOCTU

- CTPOCHHUE U
(byHKIMOHUPOBAHUE
OHOJIOTUYECKUX




00BEKTOB: KIIETKH,
T€HOB U XPOMOCOM,

CTPYKTYpHI BUJIa U
KOCHUCTEM;

CtpykTypHO-
(yHKIIMOHATBHEIC
(bakTopsI
HACJICJICTBEHHOCTH

OK 01
OK 02

JIP 10 bepexnuo
OTHOCSILIUNCS K
MIPUPOJHOMY
HACJEAUI0 CTpaHbl U
MHpa, TMPOSBISAIOIINNA
c(hOpMHPOBAHHOCTH
SKOJIOTHYECKOMN
KYJIbTypbl Ha OCHOBE
MOHUMAHUS BIIUSHUS
COIMAJTBHBIX,
SKOHOMHUYECKHUX u
npoheccHoHaIBLHO-
MIPOU3BOACTBEHHBIX
MIPOLIECCOB Ha
OKPYXaIOIIyl0 Cpeny.
Berpaxkarommit
JeATeNIbHOE
HETIPUSITUE JICUCTBHUIA,
MPUHOCSIIINX Bpead
pUpOJIE,
pacrno3HarImn
OTIaCHOCTH
oOuTaHus,
MPEaYNPEK AN
PUCKOBAaHHOE
MOBEJICHUE
rpakJiaH,
MONYJISPUZUP YOI N
crocoObl  COXpaHEHUs
MaMSATHUKOB TTPUPOIBI
CTpaHsbl, peruoHa,
TEPPUTOPUH,
MOCEJICHHUS,
BKJIIOUCHHBIN B
00111eCTBEHHBIE
WHULAATHBBI,
HaIpaBJICHHBIC Ha
3a00Ty 0 HUX

cpezsl

JPYTHX

OpOoHTAIBHBIN OMPOC

PaspaboTka rimoccapus

Pemenue 3a1ay Ha onpeieieHue
MOCJIEI0BATENILHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B CiIy4ae
W3MEHEHUSTIOCIIEI0BATEILHOCTH
HykieoruoB JJHK

OOMeH BeIecTB "
MpeBpalleHUEIHEPT U
B KJIETKE

OK 02

JIP 13
JeMoHcTpupyromun
TOTOBHOCTbH H
CIIOCOOHOCTh BECTH
JUAJIOT C IPYTUMU
JFOITbMH, JOCTUTaTh B
HEM
B3aWMOIIOHMMAaHWUS,
HAXOOUTHL OOIIHE LIETN
U COTPYIHUYATH IS
UX JOCTH)KCHUS B
npodeccuoHaTbHON
JIESATEITBHOCTH

@poHTaIBHBIA OIIPOC
3anoaHeHne
CPaBHUTEIHLHOU TaOJIHIIBI
XapaKTEPUCTUK THITOB
0oOMeHa BelleCTB




JKn3HEHHBIA  HKIT OK 02 JIp 13 OGcy Xk IeHHE IO BOIIPOCAM JICKIIUH
KJIeTKH. MHTO3. OK 04 JleMOHCTpUpYIOmMH Pa3zpa®oTka J€HTBI BPEMEHM>KU3HEHHOT'O
Meiio3 TOTOBHOCTb U UKJIa
CIIOCOOHOCTH BECTH
JMAJIOT C IPYyTUMU
JIO/IbMHU, AOCTUTaTh B
HEM
B3aMMOIIOHMMAHUS,
HaXOAMUTh O0IHUE LIETH
Y COTPYAHUYATh JJIs
UX JOCTH)KEHUS B
npodeccHoHaTbHON
JIeSITeJIbHOCTU
dopmMupoBaHUe OK 02 JIP 18 OnenuBaemasi IUCKyCCHS
CYHHOCTH OK 04 Hpuanmaromuii 1 Pa3paboTka MEHTaJIbHOW KapThITKaHEH,
OHONOrNIeCKIX NOHMMAIOIINH UETH M | OpraHoB U CHCTEM OPTaHOB OPraHH3MOB
IIPOLECCOB. 3alaqu CONUAIBHO- (pacTeHus, )KUBOTHBIE, YEJIOBEK) C KPATKON
pa3sMHOXKEHHUS, HKOHOMHUYECKOTO XapaKTEePUCTUKOM UX (yHKIUIA
OIUIOJJOTBOPEHHSI, pa3surtus PecryOnuku
JEUCTBUS TarapcTtaHn, rOTOBBIN
HCKYCCTBEHHOI'O U paboraTh Ha ero
€CTECTBEHHOI'O JOCTHXKEHHE,
otOopa. CTpeMSIILUICS K
Crpoennss m MOBBILICHUIO
(yHKUIMH opraHusma KOHKYPEHTOCIIOCOOHO
CrpoeHue opranusma. CTH pervoHa B
HAI[MOHAJILHOM U
MHUPOBOM MaciTade
@OprI pasmHOxkeHUud | QK 02 JIP21 Ucnons30BarTh (DpOHTaHBHLIP'I orpoc
OprannsMoB cpecTBa pU3MYECKOH | 3amonHenne TaGIUIBI C KPATKO#
KyJIbTYPBI AJ1s XapaKTepUCTUKON U TpuMepaMu hopm
COXpaHCHHA U Pa3MHOKEHHsI OPTaHU3MOB
YKpPEIJIEHUS 3J0POBbs
B TIpoliecce
npodeccuoHaIBHON
JeSTENIbHOCTH U
O IepKaHUs
HEOOXO0ANMOT0O
YpOBHS (PU3HUECKON
HOJTrOTOBJIEHHOCTH
Onrorene3 pacteHuid, | QK 02 JIP 10 bepexnuBo | PazpaGoTka JE€HTBI BDEMEHHU C
JKUBOTHBIXHY YCJIOBECKA | OK 04 OTHOCSIIIANCS K xapaKTepHCTHKOﬁ 3TallOB OHTOI'€HE3a
IpUpoOaAHOMY OTIEILHON rpynnoﬁ JKUBOTHBIX U YEJIOBEKA

HACJIEANIO CTpaHbl U
MHUpa, TMPOSBISAIOIINNA
c(hopMUPOBaHHOCTH
AKOJIOTMYECKOM
KYJIbTypbl Ha OCHOBE
MMOHUMAHUS BIUSHUS
COILIMAJIBHBIX,
SKOHOMHYECKHUX "
npogdeccuoHanbHO-
MIPOU3BOACTBEHHBIX
MIPOIIECCOB Ha
OKPY’KaIOIIYI0 Cpeny.
Boipaxaroniuit
JIeSITCIIbHOE

10 MUKPOTPYIIIIaM

Tect/ompoc

CocraBiieHHE )KU3HCHHBIX [TUKJIOB
pacTeHmii Mo oTAenaM (MOXOBHIHBIC
XBOILIEBUJIHBIC, MarnopOTHUKOBUIHBIC,
T'OJIOCEMCHHBIC, HOKpLITOCCMCHHBIC)




HETIPUSITUE JICHCTBUI,

MPUHOCSIIINX Bpead
npupose,

pacno3Har UMl
OMACHOCTH Cpensl
oOuTaHus,
MpEayIpeKIAt0IINA
PHCKOBaHHOE
MOBE/ICHHE TPYTUX
rpakJiaH,
MOMYJIAPU3UPYIOIINN

CHOCOOBI  COXpaHEHUS
MaMSATHUKOB TTPUPOIBI
CTpaHBI, peruoxa,
TEPPUTOPHH,
ITOCEJICHHS,
BKJIIOUCHHBIN B
00IIECTBCHHEIC
WHHUIIMATUBLI,
HaTpaBJICHHBIC Ha
3a00Ty 0 HUX

®opMHpOBATH OK 02 JIP21 Ucnons3oBath Pazpa0oTka rioccapus
YMeHHe pelaTh OK 04 cpencTsa GU3NYECKOH | DponTaneHbli ompoc Tect
OJICMCHTApPHBIC KYJIbTYPBI OJId 110 BOIIpOCaM JICKIINU
buomnornyeckue COXpaHCHHA 1 Pemienue 3aga4 Ha onpeaeneHue
3a/1a4u; COCTaBIISTh YKPCIUICHHS 3M0POBBS | BepOSTHOCTH BOSHUKHOBCHHLS
SJICMCHTApHBIC CXEMBI B Iponecce HACJIEACTBEHHBIX MPU3HAKOB IPU MOHO-,
CKpCIINBaHNA 1 npodeccHoHaTbHOMN JIA-, TIOJTUTHOPUTHOM M aHATM3UPYIOIIEM
CXEMBI IlepeHoca JIEeATEeIIbHOCTH U CKPEILMBAHIH,COCTABICHHE
BCIECTB U IEPEAIN HoAEpXKaHuA TEHOTUITHYECKUX CXEM CKPEUIMBAHUS
SHEpPIuu B HE00X0IUMOT0
AKOCUCTEMaX (LIenu ypOBHS (GU3NYECKON
MUTaHMsI); OMUCHIBATH MOATOTOBJIEHHOCTH
0COOEHHOCTH BHIOB
no
MOP(OJIIOTHIECKOMY
KPUTEPUIO
3aKOHOMEPHOCTH
HacJeA0BaHUs
CueruieHHOE OK 01 JIP 13 Tect
HacJIeA0BaHUE OK 02 JemoHCTpupyrommii
MPU3HAKOB TOTOBHOCTD H Paspaborka rioccapus
CIIOCOOHOCTD BECTH Pemenne 3a71a4 Ha OIIpCACJICHUEC
JTUajor ¢ ApyruMu BCPOATHOCTU BOSHUKHOBCHUSA
JIOABMM, TOCTUTaTh B HACJICACTBCHHBIX IIPU3HAKOB IIPpU
HEM CUEIICHHOM HacJe0BaHNH,
B3aMMOIIOHUMAaHUs, COCTaBJICHUC I'CHOTHUITMYCCKHUX CXEM
HAXOOUTH 00IIMe ey | CKPCIIUBaHUA
Y COTPYAHHUYATH ISt
WX TIOCTHKEHUS B
npodeccuoHanbHON
JIeATEeITLHOCTH
Pemenue 3agau Ha OK 01 JIP 10 bepexnuBo | Tecr.
OnpeieNIeHUE TUIa OTHOCSIIIIUIACS K
MyTauuu npu OK 02 [PHPOTHOMY Pemenue 3aau Ha onpeeieHUe TUIA
OK 04 MyTalu npu nepeaaye

nepejiaye

HACJICAWIO CTpaHbl H




HacnencTBeHHBIX
MPU3HAKOB,
COCTaBJIEHUE
TCHOTUIIMYCCKUX CXEM
CKpCIIBaHMS

MHpA, TMPOSBIISIOIINI
c(hopMHUPOBAHHOCTH
JKOJIOTHYECKOMN
KYJIBTYpbl Ha OCHOBE
MOHUMAHUS  BIIMSHHUS

COLlMAJIbHBIX,
SKOHOMUYECKHX u
npodeccHoHaIbHO-
MIPOU3BOACTBEHHBIX
IIPOLIECCOB Ha
OKPYKaIOIIYI0 Cpeqy.
BeIpaxaromuit
JeATENIbHOE
HEIpUATUE JIEUCTBUI,
MIPUHOCSIIINX Bpea
IIPUPOJE,
paco3HAIIUN
OIaCHOCTH cpensl
oOuTaHus,

MPEIYNPEK AN
PUCKOBaHHOE
IIOBEJICHUE TPYTUX
rpaXkJiaH,
MONYJIAPUZUP YOI

crocoObl  COXpaHEHUs
NaMSITHUKOB TPUPOIBI
CTpaHBbI, peruoHa,
TEPPUTOPHH,
MTOCEJICHHS,
BKJTIOUEHHBIN B
00IIIECTBEHHBIE
WHUIAATHBEI,
HaTpaBJICHHBIC Ha
3a00Ty 0 HUX

HACJEACTBEHHBIX  IPU3HAKOB,
COCTABJICHUE T€HOTUIINYECKUX CXEM
CKpELIMBaHUS

Teopust 5BoJrOIHH OK 02 JIP 13 ®ponTaneHbii onpoc Paspaborka
Hcropust OK 04 JleMOHCTpUpyIOIUK | rioccapus TepMUHOB. PaspaboTka
3BOJIFOIITMOHHOI'O TOTOBHOCTH N JICHTBI BpEMCHHU Pa3BUTHS
YUEHUSI. CIOCOOHOCTH BECTH SBOJIIOLIMOHHOTO YIEHHS
MuUKpOIBOTFOIHS. JUAJIOT ¢ IPYTUMU

JIOBMHU, TOCTHTaTh B

HEM

B3aMMOIIOHUMAaHUS,

HaXOJUTh OOITHE 1IN

¥ COTPYIHHMYATE ISt

X JOCTHUXCHUS B

poQeCcCHOHAIBHOMI

JEATENEHOCTH
Maxkpossonronus. OK 02 JIP13 OuenuBaeMast JIUCKYCCHS:
BosHukHOBeHNE U OK 04 HemoncTpupyromun HICIIOIB30BaHHUE apryMeHTOB,

paSBI/ITI/IC JKNU3HU Ha
3emie

TOTOBHOCTH U
CIIOCOOHOCTH BECTHU
JTHAJIOT C IPYTUMH
JIIOIbMH, TOCTUTaTh B
HCM
B3aMMOIIOHMMAaHHS,
HAXOUTH OOIIHE LIETN

OMOJIOrNYEeCKON TEPMHUHOJIOTUU U
CHMBOJIKH ISl JIOKa3aTeIbCTBA POACTBA
OpPraHU3MOB Pa3HbIX CHCTEMATHUECKHX
IpYII

Pa3zpaboTka JEHTBI BpeMEHH
BO3HUKHOBEHUS U Pa3BUTHS J)KU3HU Ha
3emie




U COTPYIHHUYATH ISt
UX TIOCTUXKEHUS B

npodeccruoHanbHON
JIEeATEeIIbHOCTH
®opmupoBanmne OK 02 JIP 16 @pOoHTANIBHBIA U UHAUBUAYAJIBHBIN OIIPOC.
3HAHMH 110 OK 04 HpuHuMaromuin OuenuBaeMast JIUCKYCCHS
IIPOUCXOXKACHUIOYECIIO OCHOBEI HpOMC)KYTO‘IHBIﬁ KOHTPOJIb.
BCKa — JKOJIOTHUYECKOU HpoBepKa TETpaaH.
AHTPOIIOrCHE3A. KYIBTypEL, IIpoBepka OMAaIIHKUX 3aJaHUMN.
YMmenue COOTBETCTBYIOIICH
aHAJIM3UPOBATh U COBPEMEHHOMY
OLICHUBATbH Pa3JINYHbIC YPOBHIO
TUIIOTE3BI O HKOJIOTUYECKOTO
CYILIHOCTH, MBIIUICHHUS,
MIPOUCXOKICHUN MPUMEHSIOIINI OTBIT
JKU3HU U YEJIOBEKA, HKOJIOTUYECKHU
rJ100aIbHBIC OPUEHTUPOBAHHOMN
9KOJIOTUYECKHE pedieKkcuBHO-
poOJIEMBI B X OIICHOYHOW U
peuieHus, MPaKTUYECKOMN
MOCJICICTBUS JeATEIILHOCTH B
COOCTBEHHOM KU3HEHHBIX
JIeATEIILHOCTH B CUTYyallusX 1
OKpY’Karolieu cpene; npodeccuoHanbHON
JIeATEeIILHOCTH
dopMupoBaHue OK JIP 16 @pOHTANIBHBIN 1 HHAUBUAYAJIBHBIN OIPOC.
yMeHI/Iﬁ 00BSICHATD. 01 HpI/IHI/IMaIOH_II/Iﬁ OneduBaeMast TTUCKYCCHS:
B3aUMOCBA3HU U OK 02 OCHOBBI OneHnBaHNE NPAKTHYECKUX
B3aMOOCUCTBUC OKOJIOTHYECKOU 3aJIaHUH.
OpPTaHU3MOB U OK 07 KYJIBTYPHI, [TpoMekyTOUHBIN KOHTPOJIb.
0pr>1<a}0meﬁ CpCanl; COOTBeTCTByIOH_Ieﬁ Hp()BepKa TeTpagH.
NPAUYHHBL 1 HaKTOPBI COBPEMECHHOMY IIpoBepka fOMaIIHUX 3aJaHUM.
ABOJIIOLIUH, YPOBHIO
MU3MEHSEMOCTb BUJIOB; 3KOJIOTHYECKOTO
HapyIIEHUs B MBIILICHHUS,
pa3BUTHHU MPUMEHS IO OIBIT
OpraHu3MOB, MyTallu{ HKOJIOTUYECKHU
U UX 3HAYECHUE B OPUEHTHUPOBAHHOMN
BO3HUKHOBEHUU pedIiekcuBHO-
HaCJIEACTBEHHBIX OLIEHOYHOU U
3a00JIeBaHUN; NPaKTUIECKOU
YCTOMUYMBOCTb, JIEeATEIIbHOCTHU B
Pa3BUTHE U CMEHBI YKU3HEHHBIX
SKOCUCTEM; CUTYyalUsIX U
HEO0OXOUMOCTh npodeccuoHaIbHOM
COXpaHEHHUs JeATEeIIbHOCTU

MHOT'000pa3usi BUJIOB;
Ymenue pematb
DIIEMEHTapHBIE
OuoIoruYecKue
3a/1a4M; COCTaBIISATh
AJIEMEHTapPHBIE CXEMBbI
CKpEIIMBAHMS U
CXEMBI IlepeHoca
BEIIECTB U Mepeavn
SHEPTUU B
’KOCHCTEeMaX (Lenu




MUTaHKSA); ONMCHIBATH
0COOEHHOCTHU BUIOB
o
Mopdooruaeckomy
KPHUTEPHIO;

DKOI0TMYECKHUE
(bakTopsI u
CpeIbl JKU3HU

OK 01

OK 02
OK 07

JIP 16
[TpuHuMarommit
OCHOBEI
JIKOJIOTHYECKOM
KYJIBTYPBI,
COOTBETCTBYIOLIEH
COBPEMEHHOMY
YPOBHIO
SKOJIOTUYECCKOTO
MBIIIJIEHN,
MPUMEHSIOIIUN OIIBIT
9KOJIOTHYECKH
OPHUEHTHUPOBAHHOMN
pedIieKCUBHO-
OILICHOYHOM U
MIPaKTUYECKOU
JIeSITeIbHOCTH B
JKHM3HCHHBIX
CUTYyallusIX 1
npodeccuoHanbHON
eI TeIbHOCTH

@pOHTAJIBHBIN U HHAWBUAYAJIBHBIN OIPOC.
OneHnBaemMas JTACKYCCHS

[Tonynsiuus,
COO00IIECTBA,
HKOCHCTEMBI

OK 01

OK 02
OK 07

JIP 10 bepexnuo
OTHOCSIITAMCS K
MIPUPOTHOMY
HACJEANI0 CTpaHbl U
MHpa, TMPOSBIISIOIINNA
c(hopMHUPOBAHHOCTH
KOJIOTHYECKOM
KyJIbTypbl Ha OCHOBE
MIOHUMMAHHUSA BIUSHUSA

COLMAJIbHBIX,
SKOHOMHUYECKHX u
npogecCHOHAEHO-
MIPOU3BOACTBEHHBIX
IIPOLIECCOB Ha
OKPYKaIOIIYI0 Cpeny.
Bripaxaromuii
JeATEIIbHOE
HETIPUSITUE JICUCTBHIA,
MIPUHOCSIIINX Bpex
IIPUPOJE,
pacrno3HarImn
OIaCHOCTH cpensl
oOuTaHus,
MPEIYNPEKIAIOIIUNA
PUCKOBAaHHOE
MIOBEJICHUE TPYTUX
rpakJaH,
MONYJISPUZUP YOI

crocoObl COXpaHEHUs
MaMATHUKOB ITPUPOJAbL

CocTraBiieHHE CXeM KPYTOBOPOTABEILECTB,
UCIIONIb3Ysl MATEPUAIIbI JICKIIUH

Pemenne npakTHKO-OpHEHTHPOBAHHBIX
pacyeTHBIX 3aJJaHUH 110 IEPEHOCY
BEILIECTBA U DHEPI'MHU B IKOCUCTEMAX C
COCTaBJIEHUE TPO(PUUECKUX LTIl U
UpaMul OGMOMAacChl ¥ SHEPT U




CTpaHsbl,
TEPPUTOPUH,
MOCEJIEHNS,
BKJTIOUCHHBIN B
00II1eCTBEHHBIE
WHUIINATUBBI,
HaIpaBJICHHBIC Ha
3a00Ty O HUX

peruoHa,

buocdepa -
rio0anpHas
IKOJIOTUYECKAsT
cucTema

OK 01

OK 02
OK 07

JIP 16
[TpuHuMarommit
OCHOBBI
JKOJIOTUYECKOU
KYJBTYPBIL,
COOTBETCTBYIOILIEH
COBPEMEHHOMY
YPOBHIO
HKOJIOTUYECKOTO
MBIILICHUS,
MPUMEHSIOIIHMI OIBIT
HKOJIOTUYECKHU
OPUEHTHUPOBAHHOMN
pediiekcuBHO-
OLICHOYHOU U
MPAKTHYECKOMN
JIEATEIIbHOCTHU B
KU3HCHHBIX
CUTYyalUsIX U
npodeccroHaIbHOM
JIeATEeIIbHOCTU

OueHnBaemast JUCKyCCHUS
OneHuBaHue NPaKTUYECKUX
3aJaHUMN.

IIpomeKyTOUHBIN KOHTPOJIb.
ITpoBepka TeTpaay.
IIpoBepka OMAIIHKX 33 JaHUMN.

Bansanune
AHTPOITOTCHHBIX
¢bakTopoB Ha

ouochepy

OK 02

OK 04
OK 07

JIP 16IIpunumaromniuii
OCHOBBI
JKOJIOTUYECKOU
KYJBTYpBI,
COOTBETCTBYIOLLIECH
COBPEMEHHOMY
YPOBHIO
JKOJIOTUYECKOTO
MBIIUICHHSI,
MPUMEHSIOIINUN OTIBIT
HKOJIOTUYECKHU
OpUEHTHUPOBAHHON
pednexcuBHO-
OLICHOYHOU U
MPAKTHYECKOMN
JeSATETHHOCTH B
KU3HEHHBIX
CUTYaIUsIX U
npodeccuoHaIbHOM
JIeSTENTbHOCTH

OI_IGHI/IBaCMaSI JAUCKYCCHA

Beinosinenue g1abopaTopHOi paboThI Ha
BBIOOD:

"YMcTBeHHas paboTOCTIOCOOHOCTH",

"Bnusinue abuoTudeckux pakTopoB Ha
4yeoBeKa (HU3KHE U BBICOKUE
TeMIeparypsl)"

Bbuosorust B :KM3HHN
brnorexmoorun B
JKU3HUKAXKIOTO.
[IpombimeHHas
OMOTEXHOJIOTHS
buorexuonorun u
TEXHUYSCKHUECUCTEMBI

OK 01

OK 02
OK 04

JIP 16
[TpuHUMarommit
OCHOBBI
JKOJIOTHYECKOM
KYJBTYPBI,
COOTBETCTBYIOIIEH
COBPEMEHHOMY

3amuTa Keica: mpecTaBlIeHHe
pPEe3yJAbTATOB PEIICHUSI KEHCOB
(BBICTYIUIEHHE C MPE3EHTALINEH ).
BrinonHeHnue keiica Ha aHAIN3
UH(GOPMAITUHU O HAYYHBIX JOCTHKEHUSIX B
0071aCTH TEHETUYECKUX TEXHOJIOTHIA,
KJIETOYHOM WHKEHEPUH, MMHUIIEBHIX




YPOBHIO
HKOJIOTUYECKOTO
MBIIUICHHUS,
MPUMEHSFOIINHI OMBIT
3KOJIOTHYECKHU
OPHUEHTUPOBAHHOMN
pednexcuBHO-
OLICHOYHOU U
MPAKTHYECKOM
JIeATEIIbHOCTHU B
JKU3HEHHBIX
CUTYyallUsIX U
npodeccuoHanbHON
AeATeIbHOCTH

JIP 10 bepexnuo
OTHOCSIILIUNCS K
MIPUPOJHOMY
HACJIENIO CTPaHbI U
MUpa, IPOSBISIONINI
c(hopMUPOBaHHOCTH
JKOJIOTUYECKOUN
KYJIbTYpbI HA OCHOBE
MMOHUMAaHUS BIUSHUS
COIMAJTHHBIX,
SKOHOMUYECKUX U
npodeccuoHaIbHO-
MIPOU3BOACTBEHHBIX
MIPOLIECCOB Ha
OKPYXKAaIOIIYIO CpENy.
Boipaxaromuit
JeATeNbHOE
HETIPUITUE JECUCTBUH,
MPUHOCSIINX BpeL
IPUPOJIE,
pacno3Harumn
ONAaCHOCTH CPEJbI
oOuTaHus,
MPEaYNPEKIAIOITUNA
PUCKOBAaHHOE
MOBEJICHUE APYTHUX
rpaXkJiaH,
MOMYJISIPU3UP YOI
CrocOOBI COXpaHEHHS
MaMATHUKOB IIPUPO/IbI
CTpaHbl, pETHOHA,
TEPPUTOPUH,
MOCEJICHMUS,
BKJIFOUEHHBIN B
001IIECTBEHHbBIE
WHULIAATHBBI,
HaIpaBJIEHHbIC HA
3a00Ty 0 HUX

OMOTEXHOJIOTHH (110 TpymnIam),
MpEe/ICTaBICHUE PE3YIbTATOB PEIICHHUS
KeHcoB




Koa n Pasznen/Tema KoHTpO/IbHO-011¢HOYHBIE CPeICTBA
HANMEHOBAHH
e
hopmupyembi
X
KOMIIeTeH N
OK 2 Pasznea 1. Knerka — 1. 3amonnenue Tabmuisl «Bkian yueHbIX B
CTPYKTYPHO- pa3BUTHE OMOJIOTUN»
pyHkiHOHAIbHAS 2. Pabora c TepmMuHamu ( 0Ipoc)
e/IMHMIIA }KUBOT' 0
Tema 1.1.buonorus kak
Hayka. O6mras
XapaKTePUCTHKA JKU3HU
OK-1 Tema 1.2.CtpykTypHO- 1. OuenuBaemas AUCKYCCHUS IO BOIPOCAM JIEKLIMH
OK -2 (byHKIMOHATBHAS 2. 3anonaenue Tabnauibl;CpaBHUTENIbHAS Ta0IUIa
OK -4 OpraHu3anus KIeTOK CXOJICTBA U pa3iIMYUi )KUBOT'O U HE JKUBOI'O
Beinonuenue u 3amura 1a60paTopHbIX padoT:
JlabopaTtophnast pabora Nel «CtpoeHue KIeTKH
(pacTeHwus, )KUBOTHBIE, TPUOBI) U KIETOYHbIE
BKJIFOUEHUS (Kpaxmall, KaApOTUHOMIBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»
OK-1 Tema 1.3. CtpykrypHO- 1. ®poHTaNBHBINH ONPOC
OK-2 (hyHKIMOHATBHBIC 2. IlpakTuueckue 3aHsITUsA:
(bakTopsl Pemenue 3a1au Ha onpeeneHue nocaea0BaTeNbHOCTH
HACJIEICTBEHHOCTHU HYKJIEOTH]IOB, aMUHOKHCJIOT B HOPME U B Cllyyae
WU3MEHEHUS 110CIe10BaTeIbHOCTH HyKieoTu0B JTHK
OK-2 Tema 1.4. 1. ®poHTaNBHBIN OIPOC
OOMmeH BelecTB U 2. 3anoaHEeHUE CPaBHUTENIbHOM TaOIHIIbI
IpeBpallleHNe SHEPIUK B | XapaKTePUCTUK THIIOB OOMEHA BEILECTB
KJIETKE
OK -2 Tema 1.5. Kusuennblid 1. TlepeyeHnb BONPOCOB IS OOCYKIEHHUS
OK -4 UK KJIETKU. MUTO3. .
Meiios 2. Tect «Meit03.MeTo3»
OK -2 Pazpnen 2. Ctpoenne u . IlepedeHn BOITPOCOB K
OK -4 (yHKUMHU opranusma OLIEHUBAEMOH TUCKYCCUU
Tema 2.1. Ctpoenue
oprasusma 3. Ilpe3eHTranus U ycTHOE COOOIICHHE
COIJIaCHO NEPEYHIO TEM
OK-2 Tema 2.2.®opwmsr | 1. Ilepeuens BOmpocoB Kk
Pa3sMHOXEHHUsI OPTaHU3MOB | (PPOHTATBHOMY OIIPOCY
2. Tabnuua ¢ KpaTKoW XapaKTepUCTUKON U PUMEPAMHU
¢dbopM pa3MHOKEHHSI OPTaHU3MOB
OK -2 Tema 2.3. 1. Pa3paboTka JEHTHI BPEMEHH C XapaKTePUCTHKON
OK -4 OnTtorenes pacTeHMId, | TAllOB OHTOT€HE3a OTIEIbHOM I'PYNIOW >KUBOTHBIX U

JKUBOTHBIX U YCJIOBCKA

YeNoBeKa 0 MUKPOTPYIIIaM
2. Tect/ompoc




OK-1 Tema 2.4. 1. IlepeueHs BOIPOCOB K
OK -2 3aKOHOMEPHOCTH
HACIICTOBAHHS (bpoHTaNBHOMY OTIPOCY
[IpakTnueckue 3anatus: Pemenue 3axaq Ha
orpeiesieHrue BEPOSATHOCTH BOZHUKHOBEHUS
HACJIEACTBEHHBIX MPU3HAKOB IPU MOHO-, JIH-,
MOJIMTUOPUTHOM U aHATTU3UPYIOIIEM CKPEITUBAHUH,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM CKpEIIMBaHUs
OK-1 Tema 2.5. CoensienHoe [IpakTyeckue 3ansaTus: Pemenue 3a1a4 Ha
OK-2 HacJieZJ0OBaHUE IPU3HAKOB | OMPEACIICHUE BEPOSTHOCTH BOZHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB MPH CLETIIICHHOM
HACJICJIOBAaHUH, COCTABIICHUE TEHOTUITMYECKUX CXEM
CKpEIINBaHUSA
OK-1 Tema 2.6. ®denotunuueckas 1 MoaupukanroHHass HI3MEHYHUBOCT,
OK -2 3aKOHOMEPHOCTH BapuanvonHssii psa. BapuanvoHnHas kpusas.
OK -4 W3MEHUYUBOCTH
OK -2 Tema 2.7
OK -4 BsaumonueiictBue
T€HOB
OK -2 Pazpnen 3. Teopus 1. [Tepeyern BOIPOCOB K (PpOHTATLHOMY OIPOCY
OK-4 3BOJIIOIHM. 2. I'noccapuii ¢ onpeaeneHHbIM IepeYHEM TEPMHUHOB
Tewma 3.1. UcTtopus
SBOJIIOLIMOHHOTO YYEHHUS.
MukposBonronus
OK -2 Tema 3.2. 1. IlepeyeHp BONPOCOB K OLIEHNBAEMOW TUCKYCCHH
OK -4 MakposBontonus. 2. I'moccapuii ¢ onpeeneHHbIM IEpeYHEM TEPMHUHOB
Bo3HukHOBEHUE U
pa3BUTHE )KM3HU Ha 3emiie
OK-2 Tewma 3.3. 1. [lepeueHs BOMPOCOB K (PPOHTATHLHOMY OIIPOCY
OK-4 [Ipoucxoxnenue 2. JlenTa BpeMEHHU WM MEHTaJbHasl KapTa Ha BEIOOp W3
YeJIOBEKA — AHTPONIOTEHE3 | MepeyHs
OK-1 Pa3znen 4. dDxonorus [Tepeuenb BOPOCOB K OLIEHUBAEMON TUCKYCCHUU
OK -2 Tema 4.1. Dkonornyeckue | Bompocs 1 Tecta
OK-7 (bakTOpHI M Cpeibl KUIHU
OK-1 Tema 4.2. Tlonynmsamwus, | 1. CxemMbl KpyroBOpOTa BEIMIECTB, HCTIONB3YS
OK -2 CO00IIIeCTBa, IKOCUCTEMBI | MaTepUAIbl JICKIHH
OK-7 2. IlpakTHKa: Pemenne mpakTHKO-OPUEHTHPOBAHHBIX
pacyeTHBIX 33JIaHUM 110 IEPEHOCY BEIIECTBA U SHEPTUU
B 9KOCHUCTEMAaX C COCTABJICHUE TPOPUUECKUX TETIEH 1
nUupaMu]i OMOMACCHI U YJHEPTHH
OK-1 Tema 4.3. buochepa - | 1.IlepeueHb BOmpoCOB K OLIECHUBAEMOM JUCKYCCUU
OK -2 rio0anpHas 2. Bompocsl 151 TecTa
OK-7 9KOJIOTMYECKas CUCTEMA
OK-1 Tema 4.4. Bnusinue | 1. Ilepedyens BOpOCOB K OLIEHUBAEMOM JUCKYCCUH
OK -2 aHTPOIOTeHHBIX (akTopoB | 2.Bompock! 1 Tecta
OK-4 Ha ouocdepy
OK-7
OK-2 Tema 4.5. Bnusguue 1. [lepeyeHb BONPOCOB K OLIEHUBAEMOM TUCKYCCUU
OK-4 COLMAJIbHO-
OK-7 9KOJIOTHYECKUX (PaKTOPOB
Ha 3JI0POBBE YETIOBEKA
OK-1 Pasnea S. buosgorusi B 3ananue Keiica




OK - 2
OK - 4

JKM3HU/

buorexHoorun
B JKM3HHM KaxKIA0ro M B
NMPOMBIILJIEHHOCTH
buorexnomorun u
TEXHUYSCKUE CHCTEMBI

2. ®OoHbI OLIEHOYHBIX CPEJICTB LISl TEKYIIEro KOHTPOJIsI YCIIeBA€MOCTH M POMEKYTOYHO#
aTrTrecralmn.
2.1. OueHo4YHbBIE CPEeICTBA TEKYLIEr0o KOHTPOJISl YCIIeBAeMOCTH
3ananus mo pasaeiry
| KileTka — cTpyKTYpHO-PYHKUIMOHATbHAS eIUHUIA )KUBOT0

3ananuel ®opmyaupoBKa 3aaHus: 3anonHuTe TabMUIy “BKiaja yueHsIX B pazBuTie OMOIOTHH”, YKa3aB YYEHOTO,
BPEMEHHOM nepuo/1 paboThl Hal OTKPHITHEM U JATe KPATKYI0 XapaKTEPUCTUKY OTKPBITHS, UCTIONb3Ys MaTepHa
JeKIHH, y4eOHNKa, WHbIC HICTOYHUKU HHPOPMAIIHH.

Tabmuua Nel — Bknaa yyeHbIX B pa3BuTHE OMONOTHH

VYueHsrit

Ero Bki1ag B pazBuTue 0M0J10rumn

@opma Omsema

Yuéublii Ero Bkjaj B pa3BuTHe OMOJI0TMH
['mnmokpat IlepBbIil y4E€HBIN, CO3AaBIINN HAYYHYI0 MEAUIMHCKYIO HIKOJIY
ApuctoTenb OcHoBaTeIh OMOIOTUH KaK HayKH, 00001IHIT OMOJIOTUYECKHE 3HAHUS,

co3gall
CUCTEMATUKY )KMUBOTHBIX, IIOCBATHUII MHOTHEC pa6OTI)I
IMPOUCXOKACHUTIO JKU3HU

Knasanii I'anen

3aJ10K1UII OCHOBBI aHATOMMH YEIOBEKa

ABuriensa

ABTOp MHOTUX KHUI ¥ pabOT 110 BOCTOYHON MEIULIMHE

Jleonapno na Bunuu

Ornucan MHOTHE PaCTeHUS, U3ydall CTPOEHHUE TeJla YEIOBEKa,
JeATEeIILHOCTh Cep/ra,

3pUTEIBHYIO (DYHKIHIO

A. Bezamuit

Coznan tpyn «O CTpOSHUH YEITOBEYECKOTO TEJIa

Yunesam ['apseit

OTKpBLT KPOBOOOpAITICHHE

Kapn Jlunnei

[Tpennoxwt cucteMy KiraccupUKaIiil )KUBOW IPUPOIBI, BBEI
OMHAPHYIO HOMEHKJIATYPY
JUTsl KitaccuuKaluii BUJIOB

Kapn bap

OcHoBartenb YMOpHOIIOTUH, CHOPMYITHPOBAT 3aKOH 3aPOBILIIEBOTO
CXOJICTBA

2Kan batuct Jlamapk

[TpITasncs co3aTh LHEIOCTHYIO TEOPHUIO IBOJIOIMH

Kopx KroBbe

Co3marens HajaeOHTOIOTHHA

T. llIsanx u M. Hlneiinen

Co3gan KJIETOYHYIO TEOPHIO

Yapnss JapBun Co3gan TeopuIo SBOJIIOIMH, YBOJIIOIIMOHHOE YUCHHE
I'perop Menpenb OCHOBONOJIO)KHUK T'€HETHKHU KaK HAyKH
Pobept Kox OnuH U3 ocHOBaTeNe MUKPOOHUOJIOTHU
N. Meunukos u JI. 3a10KUIH OCHOBBI UMMYHOJIOTUHT
ITactep
N. Ceuenon 3aJ105K1IT OCHOBBI U3yUEHUSI BbICIIEH HEPBHOM JI€ATEIbHOCTH
W. TlaBnos Cosznan yueHnue o0 yCIOBHBIX pediiekcax
\ I".ne ®pus \ Co3an MyTallMOHHYIO TEOPHIO




T. Mopran

Co31a1 XpOMOCOMHYIO TEOPHIO HACIIEICTBEHHOCTH

. llIlmansraysen

OcHoBaJ yueH#e 00 YBOIOIMOHHBIX (haKTopax

B.W. Bepnaackuii

OcHoBan yuenue o 6nochepe

A. ©reMudr

OTKpbUIT aHTUOMOTHKH

Kputepun oreHnBaHus 3aJaHus:
“5” - TabnuIIa BHITIONTHEHA B TIOMHOM 00beMe
“4” - B X0/I¢ 3aIOJHEHMS TA0IMIIBI MATEPHAT OTPAXKEH HE MOTHOCTBIO, MMEIOTCS HE3HAUMTEIbHBIC
HETOYHOCTH, HEIOUETHI
“3” - B X0Jie 3aMOMHEHNS TAOIUITB MaTepUal OTPakeH He TOMHOCTHI0, UMEIOTCS 3HAUUTENbHbBIE
HETOYHOCTH, HEJIOUCTHI
“2” - Tabnuia otpaxaer MeHee 50% Mmatepuaina WM He BBHITOIHEHA

3aganue Ne 2Tabmmna No2 «CpaBHHUTEIbHAS XapaKTEPUCTHKA PACTUTEIIEHON U )KUBOTHOW KIETKH»

3anosHuTe Tabmuny «CpaBHUTENbHAS XapaKTEPUCTHUKA PACTUTENBHON U )KUBOTHON KIETKU

Opranousl 1
BKJIIFOUCHHUA

bakrepuanbHas
KJIETKa

['pubHnas kneTka

PacturensHas
KJIETKA

JKuBoTtHaga KieTKa

Kputepuu ouennBanus 3a1aHus:

“5” - Ta0nuUIa BBITIONHEHA B TIOJHOM 00BeMe

“4” - B X0/1€ 3aMOHEHNUS TAOIUIIBI MATEpPUA OTPAXKEH HE MOTHOCTHIO, UMEIOTCS HE3HAYUTEIbHBIC
HETOYHOCTH, HEJOUYCTHI

“3” - B X07ie 3aMOMHEHNS TaOIUIIBl MaTepual OTpakeH He MOTHOCTHI0, UMEIOTCS 3HAYUTETIbHbIE
HETOYHOCTH, HEJIOUETHI

“2” - Tabmuma otpaxaer Menee 50% MaTepuana Wi He BHIOTHEHA

3ananne 2 I'noccapusi 3aganue... HamucaTh TepMUHbBI H OHATHS

1. 3eeHBIe MIACTUIB. . c.veveeneeneenneenn.

2. CtpykTypHas 1 pyHKIHNOHAIbHAS €JUHHUIIA BCETO KUBOTO. ...............
3. I'maBHas COCTABHAS YaCTh KIETKH .....c.eenvennennn.n.
4. KitleTKH pa3MHOKAIOTCS TOJNBKO. ...o.uvvenen....

5. Hayka, U3y4aromast KIETKY . .......oevueeneennnennnn.
6. Hayka, nzyuaromas HeKJI€TOYHbIC (POPMBI KU3HH. .......
7. benkoBasi 000JI09YKa BUPYCOB HAZBIBACTCS ... vvvvnrennannnnns
8. 'eHOM BUPYCOB MOXKET OBITh MPEICTABICH KAK. ... \eeeurennnnn...
9.01H0 13 HanboJIee BAXKHBIX OMOTOTHUCEHKX 0000IICHNH, COTTIACHO KOTOPOMY BCE OPraHU3MBbI
UMEIOT KJIETOYHOE CTPOCHHE ...'uveneenneanennannn..

10 .HekseTouHbie (OPMBI JKUZHHU. .....evveneennnnnn...
OrtBersl:

1. 3enenble muacTUbL.(X10pOILIacThl)

2. CtpykTypHas ¥ pyHKIHMOHAIbHASA eJUHHIIA Bcero )KuBoro.(Knerka)
3. 'maBHas coctaBHas 4acTh KIETKH (S 1po)
4. KieTku pa3MHOKa0TCS TOJIBKO. . ..(JIeICHUEM)

5. Hayka, uzyuaromias KJIeTky.....(LIUTOJIOTHs)
6. Hayka, nzyyaroriasi HeKJIeTOuHbIe (POPMBI JKU3HH. . .(BUPYCOIOTHS)
7. benkoBast 000J109Ka BUPYCOB HA3bIBACTCH. . ..(KAIICHT)
8. 'enHoM BUpPYCOB MOXKET OBITh MpeAcTaBieH Kak... (OgHoHuT4aThiMK U AByHUTYATHIMU JTHK 1
PHK)
9.01H0 13 Hanbomnee BaXKHBIX OMOJIOTHYCEUKX 00001IeHUH, COrTaCHO KOTOPOMY BCE OPTaHU3MBbI
UMEIOT KJeTouHoe cTpoeHue (Kierounas reopust)

10.Heknerounsie popmsl xu3Hu. (Bupycor)

Kp UTCPUHN OLICHUBAHUA 3aaHKA:




“5” —3ajaHye BLIIOJHEHA B IIOJIHOM 00hEME

“4” - B X07ie BBIOJIHEHMS 3a]aHUAMATEPHaN OTPAXKEH HE MOJTHOCTbIO, IMEIOTCS HE3HAYUTEIbHbIE

HETOYHOCTH, HEJJOUEThI
“3” - B X0/1€ BBITIOJHEHHUS TAOIUIBI MATEPUAT OTPAXKEH HE TONHOCTHI0, UMEIOTCS 3HAUUTEIBHBIE
HETOYHOCTH, HEZI0UEThI
“2” - 3amanme otpaxaer MeHee 50% Matepuana WM HE BBHIOTHEHA

3aganne 3

Tabmun 3 3anonuute Tabnuiy: CpaBHuTenbHas Tabnuua «OOMeH BELECTB U MPEBpaLCHUE
sHepruu B kietke» (PotocunTes. buocunres 0enka. JHepreTHuecKuii 0OMeH)

[Ipouecc | Dramsl Mecto YcnoBus VYyactByro Cytp Pesynprar
bl IPOTEKAHUS ue
IIPOTEKAHUS MIPOTEKAIOLIUX
BELIECTBA MIPOLIECCOB
Orser:
[Ipouecc | Drambl Mecto YcnoBus YyactByro Cytb Pesynprar
Bl IPOTEKAHUs ue
IIPOTEKAHUS MPOTEKAIOIIUX
BELIECTBA MIPOLIECCOB
buocunre | Tpanckp | B xpomocom | @epMeHTHI, ®epmentsl, | Uapopmanus ¢ u-PHK,
3 UM ax Ha ATD AT®, JHK, | rena JITHK Hecyas
6 MOJIEKYJIaxX HYKJIEOTHZl | IIEpENUCHIBAECTCA uHbopMaIu
cra (nepermic JHK 1o bl 1-PHK Ha u-PHK 10 OJTHOTO
BIBAHUE)
NPUHIUITY reHa, oHa
MaTPUYHOTO nepeMeniaeT
CUHTE3a csl U3 A1pa K
MECTY
CUHTE3a
Oenka -
pubdocomam
Tpancasa | B DepMeHTHI, ATO, Co6opka Monexyna
nus mutoriazme | ATO (bepMeHThI, | MOJUIENTUIHON Oenka
WU p-PHK, u- nenu Oenka Ha
(nepezasa SHIOILIA3MAT PHK,1- pubdocome
) HYEeCKOMH PHK,
CETU Ha AMUHOKHCIT
pudocomax OTBI
®orocunt | CeroBast | Ha Cser Xnopodwunn | IIpeobpazoBanue u | Mosnekysl
€3 BHYTpPEHHEMN , BoJa, HaKOIJICHUE ATOun
MeMOpaHe XJ1 MOJIEKYJIBl | DHEPTHH BBIJIEIISIETCS
oporiacra — — COJIHEYHOI'O CBETa | MOJIEKYJISIPH
rpaHax MEPEHOCUUK | B BIli KHCJIOPO
H, Makpospruueckux | a1 02
depmentsl, | cBsazsax ATO (ALD
AlD, + O =ATO);
dbocdopHas | MPOUCXOTUT
KHCIIOTa dboTonus
(paznoxeHnue)
BOJIbI HA




MOJIEKYJISIPHBIN
KHUCJIOPOJT U MOHBI

BOZOpOJA
TemuoBa | B Csem ne AT®, H Pan YrieBona —
| NPOCTPAHCTB | mpebyemcs (aTomMapHBl | MOCIIEIOBATENbHBIX | IJTHOK03a

€ MeXnay 1 BOJIOpOA), | peakuui, npu (C6H1206).
rpaHaMu XJIO MOJIEKYJBI | KOTOPBIX
pomJiacra — NEPEHOCUHK | oOpasyercs
cTpome u, CO2, IJIFOK034,
dbepMeHTHl | oOoraméHHas
JHEprueu 3a CYET
ATD

Ouepretu | | [Mpoucxoautr | Cpena benku, buononumepst AMUHOKUCIIO

YEeCKHH (moaroro | B mumieBapu | (poToBas JKUPBI, pacnaziarTcs 10 TBI,

oOMeH BUTEJIbHA | TEJLHOM IIOJIOCTD - VIJEBOMBI, | MOHOMEPOB: OEJKH | MOHOCaxapu
- TPaKTe WIn cinabomenod | GepMEHTHI | 10 aMUHOKHUCIIOT, ITBI
nuieBap | B Has; MOJIMCaXapuIbl 10 | BCACBIBAIOTC
eHue) NUIIEBApUTE | HKETYAOK - MOHOCaxapu/0B, 1 yepes

JBHBIX KHCTas, JUMHUIBI 10 BOPCUHKH
BaKyOJISIX TOHKHH TIIAIEPUHA U KHUIIICYHUKA
(OAHOKJIETOY | KUIIEYHHUK - JKUPHBIX KHCIIOT B KPOBb.
HBIE 1IeJI04Has), [TpoaykTsI
JKUBOTHBIE) t°C, pacnaza
(dhepMeHThI KUPOB — B
aumdy, a
3aTeM B
KPOBb.
OHeprus
pacceuBaeTc
s B BUJIE
Teria
] [Tpoucxoautr | PepMeHTHI ['mroko3a, B pesynbrate IIpu
(beckueca | B (depMeHThI, | MPOIECCOB paciierieHu
opoaHoe HUTOIIa3Me A1D, OKHCIIeHus 0e3 1 OJTHOM
OKHUCJIEHU | KJIETOK dochopHas | ydactus MOJIEKYJIbI
e- KHCJI0Ta KHCITIOpo/ia TJTFOKO3BI 710
TJIMKOJIN3 (rnuxomnu3a, 2 MOJEKY
) CIIUPTOBOTO MOJIOUHOM
Opo’KeHus U 1p.) KHCJIOTBI
MOHOMEPBI obpazyercs 2
OHMOIOJIMMEPOB ATD

pacnazsarTcs Ha
0oJee mpocThie
COEIMHEHUS
(mMpoBHHOTpaHAS
KHCJIIOTA,
MOJIOYHAs
KHCJIIOTA,
STUJIOBBIN CIIUPT,
alleTOH, YKCYCHast
KHCJIOTA), a
BBI/ICJIUBLIASICS
SHEPTUS UIET Ha




CHHTCE3

Mouiekyn AT®
11 [Tpoucxoaur | Kucaopon, Monounas | [lanbHeiimee [Tpu
(kucsaopo | Ha KpucTax | (hepMEHTHI KHCJIOTA, OKHCIICHHE pacierieHu
JAHOE MMTOXOH/PH (bepMeHTBI, | BELIECTB C u 2-x
OKHCJIeHU | | AlD, Y4aCTHEM MOJIEKYJT
e- dochopnas | kuciaopoaa 1o MOJIOUHOM
KJIETOYHO KHCJIOTa KOHEYHBIX KHCJIOTHI
e IIPOAYKTOB — obpazyercs 3
JABIXaHHE) YIJIEKHCJI0T0 6 ATD.
rasa u Bojbl, a
Ipu
BBIJICJTABIIASICSI
. MOJTHOM
SHeprus uaéT Ha
paciuenieH
CUHTE3 MOJIEKYJI KO
UM OTHOI
AT® .
MOJIEKYJIbI
IJIIOKO03BbI 10
YIVIEKHCJI0T
orazamu
BO/IbI
o0pasyercst
38 ATO®

Kputepuu ouennBanus 3ajaHus:
“5” —3a;maHye BBIIOMHEHA B IIOJHOM 00BEME

“4” - XOJ€C BbIOJTHCHUA 3aJaHUAMATCpUal OTPaKCH HE IIOJHOCTHI0, UMCIOTCA HEC3HAYUTCIILHBIC

HETOYHOCTH, HEJOUYCTHI

“3”-3 XOJ€ BBINOJHCHNAA Ta6JII/H_[LI MaTepual OTpaxEH HE MTOJHOCTbIO, UMCIOTCH 3HAYUTCIIBHBIC

HETOYHOCTH, HEJIOUETHI
“2” - 3amanue otpaxaer MeHee 50% marepuana WM HE BBHIONHEHA

3aganue 4 IIpumepHbIil mepevyeHb BONPOCOB K OUEHHBAEMOIl JHCKYCCHH
«Kierka. CTpoenue, pyHKIHN U XUMHYECKHH COCTaB»
1. ®poHTaJbHBII ONIPOC

1

A WD~ 330Nk W

Kputepun onennBanus:
«5» — AKTMBHOE y4acTH€ B JUCKYCCUHU. BBICKa3bIBAaHUE COOTBETCTBYET 33JIaHHOU TEME,
XapaKTepu3yeTcs BHICOKOH HH()OPMATHBHOCTHIO U OPUTMHATBHOCTHIO, APTYMEHTBI TOAKPETICHBI
yOeUTeIbHBIMU IPUMEPAMH.
«4» - JlocTaTouHO aKTHBHOE y4acTHE B AUCKYCCUH. JlomyCcKaeTcss He3HAYUTENbHOE OTKIOHEHHE OT
TEMbl IUCKYCCHU. BbICKa3bIBaHME HOCUT OTYACTH TPUBHMAJIbHBINA, MOBEPXHOCTHBIA Xapakrep. He Bce
apryMeHTHI TTOJKPEIICHbl IPUMEPAMH.
«3» — IlaccuBHOE ydacTHe B OUCKyCcCHM. BBICKa3pIBaHUE XapaKTepU3YyeTCs HU3ZKOM
HH(QOPMATUBHOCTBIO, CTEPEOTHITHOCTBIO, HE OTPa)KaeT TMOJHOTO MOHUMAHHS TEMbl TUCKYCCHHU.

. Kak BbI mOHMMaeTe, KJIeTKa — 3TO CTPYKTYpHas ¥ (QYHKIIMOHAIbHAS €TUHHIIA KHUBOTO?
. CKOJIbKO XUMHUYECKUX JIEMEHTOB HACUUTHIBACTCS B KIIETKe?
. Ha kakue rpymisl JensaTcss XAMHUYECKUE AIIEMEHTHI, B 3aBUCUMOCTH OT MX KOJHYECTBA B KIIETKE?
. Kakue xumuueckue coeiuHEeHUs] BAM U3BECTHBI?

. HazoBuTe oprannveckue coeJMHEHHUS.

. Ha3oBuTe Heopranndeckre CoOeJMHEHNUS.
. Pacmudpyiire JIHK, PHK, AT®.

. Kakoe ctpoenne nmeer pacTurenbHas KiIeTKa (HCIOb3ysl TaOIUILy)

. Kakoe ctpoeHne nmeer >XMBOTHas KJIeTKa (MCIONb3Ys TaOIUILy)

. Kakoe ctpoenne nmeer rpuOHast KieTka (MCTONB3Ys TaOIHILY)

. Kakoe ctpoenne umeer crpoeHue OakTepuaabHasi KieTKa (MCIOb3ys TaOIuIly)




Apry™MeHThbl chopMyIupoBaHbl a0CTpakTHO. [IpuMeps! 0TCYTCTBYIOT.
«2» - IlaccuBHOE ydacTHe B JTUCKycCHUH. BBICKa3bIBaHHUE HE COOTBETCTBYET 3aJaHHOM TeMe,
OTCYTCTBYIOT apTYMEHTHI B TI0JIb3y KaKOH-1100 TOUKU 3pEeHHUS.



3aganue 5

JlaGopaTtopHas padora:
«YCTpOiicTBO MUKPOCKONIA M IPaBHJIa padoThl ¢ HUM. TexHHKa MUKPOCKONIUPOBAHN S

Heab: M3yuuTh yCTpONCTBO MHMKPOCKONA W IpaBuia padoThl ¢ HUM. HayuuThcsi MUKpOCKONMPOBATH
MHUKPOOHOJIOTHYEeCKHEe MPenapaThl B JAOOPaTOPHBIX YCIOBHUSX.

MarepnanbHO-TeXHHYECKOe OCHAIIeHHe padodero MecTa 00y4aromerocs:

Pabouee mecTo cTyneHTa COOTBETCTBYET TpeOoBaHUsAM cTanaapTa u bXK/|

Ocnamenne:
® METOAMYECKHE YKa3aHHs JJIS BHITOJHEHUS TJab0opaTOpHON paboThI
® MUKpPOCKOII JJa0OpaTOPHBIH OHOIOTMYECKUH,
® TUCTOJOTMYECKHUE MIPENapaThl.

IIpaBu/ia TeXHUKH 0€30MACHOCTH NPH BbINOJHEHUH PA0OTHI:

[Ipu BeIOTHEHUN pabOTHI CTPOrO COOIIIOIATh IPAaBUiIa TEXHUKU O€30MaCHOCTH.

CTyneHThl JOJDKHBI COOJIOAATh MpaBWia JTUYHOW TMTHEHBI W NMPOQPIIAKTUKH, OCPEKHO OTHOCHTHCS K
nabopaTopHOMy OOOpYIOBAaHUIO H ammaparype, OCOOEHHO K MHKpockomy. UToObl mpesoTBpaTHTh
paccenBaHue WHOHUIIMPOBAHHBIM MAaTEPHATIOM BO BHEUIHEW cpeie HEOOXOIMMO CTPOro COOIONaTh MpaBHiIa
TEXHHUKHU 0€30MacHOCTU IIpH paboTe ¢ HUM.

Heob6xoammo cTporo BBITIOJHATE MpaBuiia paboTel ¢ MUKpocKonoM. [Ipu pabore ¢ MUKPOCKOIIOM €ro
BBIHUMAIOT U3 QYTIsipa U IEPEHOCAT K paboueMy CTOITy, IepsKa €ro OJTHOM pyKol 3a pydKy IITaTHBA, a JPYroi

- 33 HOXKY InTaTuBa. HaKkJIOHSATh MHKPOCKOIT B CTOPOHY HEJIB3s1, TAK KaK IPH TOM OKYJISIP MOKET BBINACTh M3
TyOyca.

[lo okOHYAaHWU 3aHITHH HEOOXOMUMO TPUBECTH B TIOPSJIOK paboO4Mii CTON, MPOTEpPeTh M yOparth

MUKPOCKOII, TIIATEIHHO BBIMBITH PYKU U CHATH XaJar.

Xoa paborsr:
1. MW3zyuenue ycTpolcTBa MUKPOCKOTIA.
2. O3HakoMJIEHHE C MpaBUJIaMU pabOThI ¢ MUKPOCKOTIOM.
3. MHUKpPOCKOITMPOBaHUE THUCTOJOTHUECKUX MPETapaToB.

TEOPETUYECKHUE OCHOBBI.

Pa3mepsl MHUKpOOPraHW3MOB HACTOJBKO Majibl, YTO HE IO3BOJISIOT PAacCMOTPETh MX HEBOOPYKEHHBIM
TJIa30M. HO3TOMY AT UX HU3YUYCHUS IMOJB3YHOTCA CHCHHUAJIBHBIMHU ONTHYCCKUMU HpI/I60paMI/I, KOTOPBIC
Ha3bIBAIOTCS MHUKPOCKOIIAMH.

OCHOBHOW TEXHHYECKOW XapaKTePUCTHKOH MMKPOCKOIOB SIBISICTCS pas3pellaronas CrIocoOHOCTh -
MHHAMAJIBHOTO PAaCCMOTPEHHUS MPEAMETa, Ha KOTOPOM OHHM HE CIMBAIOTCS B OJHY TOYKY M HMPEAMET BUJICH
OTUYCTIIMBO.

B nabGoparopHOii mpakTHKe M B Y4eOHBIX LENAX A HCCIEJOBaHHS OaKTepHil, IUIECHEBBIX I'PUOOB,
MPOCTEUIINX HanOOoJIee MUPOKO HCIIONB3YIOT OMOIOrMYECKIUE MUKPOCKOTIBI.

buonornyecknii MMMEPCHOHHBI MHKPOCKOII - 3TO ONTHYECKUIl TPHOOp, MO3BOJSIOMMI MOIYyYUTH
IEUCTBUTEIILHOE yBEIWYEHUE, 0OpaTHOe H300pa)KeHHE INpeaMeTa B IPOXOojsdineM cBere. buonornueckue
MHKPOCKOTIBI TPUMEHSIOT JUIS PacCMOTPEHHs IMPO3PAadyHbIX NPENapaToB B MPOXOAALIEM Jyde CBETa IpHU
yBenuueHuu ot 56 1o 1350 pas.

buonorniecknii MUKpOCKOII COCTOUT U3 JBYX YaCTEH: MEXAHUUECKOI U ONMUYECKOIL.

MexaHn4yeckasi 4aCTh BKJIIOYACT:

1. IratuB. HuxHsg yacTh SBIsSETCA ONOPOI MUKPOCKOTIA, BEPXHSS - TYOycoaepaKaTeieM.

2. Ty0yc ¢ peBosibBepHO¥ 10/10BKOi. TyOyc mOABMXKHO 3aKpEIJICH B THE3/Ie PEBOJIbBEPA OTHOCUTEIILHO
BEPTUKAJIBHON OCH. B HMKHEH 4acTh HaXOAMTCs INpU3Ma, NMPEIOMIIIONIAasi ONTUYECKYI0 OChb MUKPO-
ckoma oz yrioM 45° C K TOpH3OHTANBHON IUIOCKOCTH. B BepxHmii KoHel TyOyca BKJIa[bIBAIOT
CMEHHBIC OKYJSpbl. PeBonbBep B HMXKHEH MIacTUHE MMeeT 3-4 oTBepcTus s 00beKTHBOB. llpu
BpallleHNUH TUIACTUHBI BOKPYT CBOEH OCH J1t000i1 0O0BEKTHB MOXHO MOJIBECTH MO TYOYC.

3. Makpo- 1 MHKpOMeTpPHYEeCKHe BHHTbI. MaKpOMETpUYECKHUE BUHTHI MCIOIB3YIOT JJII HAYaIbHON



HaBOJKU Ha ¢okyc. OnuH 00OPOT €ro COOTBETCTBYET JIMHEHHOMY IepeMelleHn0 Tyoyca Ha 20MM.

MukpoMeTpruecKiii BUHT - AJi1 TOHKON (DOKYCHUPOBKH, KaXJ10€ JIEJIEHUE COOTBETCTBYET MEPEBUKEHHIO TyOyca
Ha 0,002MM.
4.

1.

2.

IIpeamerHblii cToMK. MMeeT B LEHTpe OTBEpCTHE ISl NPOXOKAeHUs Jyded. CTOIMK MOYKHO
IIepeMEILATh B TOPU30HTAILHOM TUNIOCKOCTH Ha 8 MM JIByMsI BUHTaMHU, HaXOSAIIMMHUCS CIpaBa U CJIEBA.

JIBa 3a)1Ma Ha MOBEPXHOCTHU CTOJIMKA CIIYKaT JJIsl 3aKpeIyIeHUs pernapara.
-2

Pue. 1. Mukpockon
buonormy eckum
MBW-1:

obbekTuesl;
OKyAap;
KOHAEHCOP;
3epKano;
Tybyc;

Ty by coaepr«a
Tens;

7. npeamertHbIW

AR N

Onrtuyeckasi 4acTh BKJIIOYACT:
OcBeTuTe/NbHBII MNpenapaT COCTOUT M3 3€pKaja W KOHJIEHCOpa C HPHUCOBOM auadparmoi,
MpeAHa3HaYEHHBIN 1J11 pABHOMEPHOT'O pacIpeiesIeHHs CBETa B MOJIE 3pEHMUS.
O0bexTuB. COCTOUT M3 CUCTEMBI JIMH3, MIOMEIIEHHBIX B METAJUIMYECKYI0 ompaBy. OT HETO 3aBHCHT
yBEIIMYCHHE, pa3pelaroias ciocOOHOCTh U Ka4yecTBO M300paxxeHusl. MUKPOCKOIIBI CHA0KEHBI TpeMs
ChEMHBIMH OOBEKTHBAMH C COOCTBEHHBIM yBenumdeHuem 8x, 40x, 90x, o0003HaYECHHBIMH Ha
METAJUTMYECKOM OIpaBe.
Oxkyasip. Coctout u3 2 nuH3, auadparmbl. OKyssp yBenuuuBaeT Hn3oOpaxkeHue. OKyJsip UMeeT
coOcTBeHHOE yBenmmueHue 5x, 6x, 7x, 10x, 12x, 15x, 20x, uto ykazano Ha ompaBe. OcBeTHTENH
WCIIONB3YETCSl JJISI MCKYCCTBEHHOTO OCBEIICHHS TpPH padoTe ¢ MHUKPOCKONOM. [l TOTO, YTOOBI
OTPEACIUTh OOINee YBEIMYEHUE HCIONB3yeMON ONTHYECKOW CHUCTEMBI, HEOOXOIUMO YMHOXHUTH
yBeIUYCHHE OOBEKTHMBA Ha yBEIWYCHHE OKyisipa. Hampumep, mpumensss o0bekTuB 8X U oKymsip 10x
nojryqaeM oO1iee yBeanueHrne Mukpockona, pasaoe 80.

IIpaBuna padoTsl ¢ MHKPOCKONOM:

[Tpuctymas kK paboTe ¢ MUKPOCKOIIOM, HEOOXOAMMO 3HATh MPaBHJIa OOPAIIICHUS C HAM.

1. Mukpockon BBIHUMAIOT u3 (QyTIspa U MEPEHOCAT K paboueMy CTONy, JAepiKa ero OJHON PyKoil 3a
PYUYKy LITaTHBA, a APYroM - 32 HOXKKY IITaTUBA. HaKIIOHATH MUKPOCKOIT B CTOPOHY HEIb3sl, TaK Kak
IIPU ATOM OKYJSIp MOKET BbINAcTh U3 TyOyca. Ilepen paboToil ymaisitoT MATKOM TKaHBIO MBUIb C
MEXaHUYECKHUX U ONTHYECKUX YaCTEel MUKPOCKOIIA, HE KacasCh NaJIbLIAMU JINH3.

2. HapaGouem cTosie MUKPOCKOI IMOMEIIAIOT PYYKOH K ce0e Ha pacCTOSHUM 3-5CM OT Kpasi CToJa.

3. HacrtpauBaiot ocBemieHue: a) TIOJHUMAIOT
JI0 yropa KOHJICHCOp, OTKPBIBAIOT Auadparmy, yCTaHaBIUBAIOT IJIOCKOE 3€pKaJlo;

0) ommyckaroT 00BEKTHUB Maioro yBenudeHus (8x) Ha 0,5CM OT MPEAMETHOTO CTOJIMKA, BpaIast
3epkao. [Ipu 3ToM HEOOXOIUMO OTPETYITHPOBATH OCBEIICHHUE TaK, YTOOBI I0JIe 3pCHUsT OBLIO
OCBEIICHO PaBHOMEPHO U SIPKO.

Ha nipetMeTHBII CTOJIMK MOMENIA0T UCCIIEAYSMbIH MpernapaT 1 3aKpeIUIsIFOT €ro KIEMMaMH.
CHauaJyia mpernapar pacCMaTpuBaIOT ¢ 0OBEKTUBOM 8X, 3aTe€M MEPEXOIAT K OOJBIINM YBEITUUICHUSIM.

ok~



[Ipu paboTe ¢ 0OBEKTUBOM 8X PAaCCTOSTHHE MEXKAY OOBEKTHBOM U MPETApPaTOM JIOJKHO OBITH OKOJIO
9 MM, ¢ 00bekTHBOM 40X~ 0,6MM, ¢ 00BekTHBOM 90X -0,15MM.

6. TyOyc MuKpockoma HEOOXOIUMO ONYCTHTh BHU3 K Iperapary C MOMOIIBI0 MaKpOMETPUYECKOTO
BUHTA OCTOPOXHO, HaOIr0Aas 3a 0ObEKTUBOM COOKY M MPUOIU3UTH €ro K Ipenapary (He Kacasich
€ro) Ha paccTOsiHMe, MeEHbIIe pabdodero. 3arem, TIAAI B OKYJISp, MEUICHHO Bparas
MaKpOMETpUYEeCKMH BHHT, MOJHUMATh TyOyC 1O TeX IOp, MOKa B IOJE 3pEHHs] HE MOSBUTCA
n3o0pakeHue m3zydaemoro ooObekra. [lociie 3Toro BpameHHEM MHKPOMETPHUYECKOTO BHHTa (HE
Oosee, yeM Ha MOJOBHHY 000pOTa B Ty WU APYTyIO CTOPOHY) HEOOXOAMMO JOOMTHCS YETKOIO
M300pakeHUs N3y4aeMoro 00beKTa. [Ipu pabote ¢
UMMEpPCUOHHBIM OOBEKTMBOM Ha MpenapaT MpeABAPUTEIBHO HAHOCAT KaIUIl0 HMMEPCHOHHOTO
Macia, d, TIsiAs cOOKy, OMyCKal0T OCTOPOKHO TYOYC MUKPOCKOIIa MAaKPOMETPHUECKAM BUHTOM TaK,
9TOObI JIMH3a OOBEKTUBA MOTPY3WIach B KaIUII0 Macia. 3aTeM, IJsd B OKYJSAp, TEM XK€ BUHTOM
MEJICHHO TOJHUMAIOT TyOyC 10 TeX TOp, MOKa He YBUIAT m3oOpaxkeHue. TouHyro (HOKYyCHPOBKY
MIPOU3BOJAT MUKPOMETPHUECKUM BUHTOM.

7. Tlpemapar paccMaTpuBarOT B HECKOJBKHX MECTaX, MEpeIBUTAs MPEIMETHBIA CTOJUK OOKOBBIMHU
BUHTAMHU WK IpenapaT BpyYHYIO.

8. CremneHb OCBENMIEHHOCTH PETYIUPYIOT, OITyCKasi U IOJHIMAst KOHACHCOP.

9. Bo Bpems MUKPOCKOIIMPOBAHHUS HYKHO 00a IJ1a3a OTKPBITBIMHU U MOJIb30BATHCS UMU MONIEPEMEHHO.
10. Iocne okoHUaHUS PabOTHI CIEMyeT CHATH MpenapaT ¢ MPEeAMETHOTO CTOJIMKA, OIyCTUTh KOHIEHCOD,
MOCTaBUTH 101 TyOyc 00bekTuB 8X. [Ipu padore ¢ 00bekTHBOM 90X HEOOXOAMMO MATKOM TKAHBIO
3aganue 1. M3ydeHue ycTpoiicTBa MUKPOCKOIIA.

AJITOPUTM BBINOJIHEHUS.

N3yuuTe ycTpoiCTBO MUKPOCKONA U JJAUTE OTBETHI HA CJIETYIOIINE BOIIPOCHI:

1. 13 KaKuX JIBYX qacTen COCTOUT MHUKPOCKOI 71a60paTOPHBIHA
Ouonornyeckuii?

2. MexaHnyeckas 4acThb MHKPOCKOIIa BKJIIFOYACT:

3. OnTHueckas 9acTh MUKPOCKOTIA BKITFOUAET:

4. Yro sBasSETCS ONOPOH MUKpOCKOMa?

o

BepxHsis yacTh MUKPOCKOIIA HA3bIBACTCS

6. I[J'IH 4YCro UCIOJb3YIOT MAaKpO- U MUKPOMCTPHUUICCKUC BUHTHI?

7. JIBa 3axnMa Ha MIPEAMETHO CTOJIMKE CIYXaT JJIs

8. OcCBeTUTEIbHBIH arrapaT BKIKOYaCT:

9. OOBEKTUB COTOUT U3




10. Ot 00BEeKTHBA 3aBUCUT

11. Oxynsip cocTOUT U3

12. YkaXuTe OCHOBHBIC JIETATH MUKPOCKOTIA.



3aganue 2. O3HakoMJIeHHE C IPABH.
AJITOPUTM BBINIOJTHEHHUS.
N3yuure npaBuna paboThl ¢ MUKPOCKOIIOM U KPATKO OTUIIUTE UX.

3ananue 3. OBiageHHe TEXHHUKOH MHUKPOCKONMpoBaHus. MHKPOCKONNPOBAHHE TOTOBOIO
npenapara.
AJITOPUTM BbINIOJIHEHUS.

PaccMoTpuTe TOTOBBIA THCTONOTHMYECKHH TMpemnaparT (UKCHUPOBAHHBIA W OKpAIICHHBIA O]
00bekTHBOM 8x, 40Xx. 3anuinuTe yBeTWUYEHUE M Ha3BaHME Tpernapara. 3apucylTe mpemnapar, UCIONIb3Ys
[[BETHBIC KapaHJallli, YCIIOBHO 0003HAYUB TOJIC 3pEHUS B BUJIE Kpyra.

JlaiiTe OTBeTHI HA BOIIPOCHI:
1. Yro Takoe OHMOJIOrMYECKUN UMMEPCUOHHBIN MUKPOCKOIT?

2. Kak ompenenuts o011iee yBeITUICHIHE MUKPOCKOTA?

3. OkyIsip UMeeT yBeJIMYCHHE: , OOBEKTHUB:

4. TloyeMy MUKPOCKOI HEJb3sI HAKIIOHSTH B CTOPOHY?




5. Kakwue TPYIIIBI MHUKpPOOPTaHU3MOB MOYKHO pasrisaeTh noj OOBIYHBIM
MHUKPOCKOIIOM?

BBIBOJI:




OueHka pelieHNsl, BHINOJTHEHUsI 1a00paTOPHOIl padoThI

IIpoueHT BbINOTHEHUsI PA00THI Ounenka ypoBHs HOATOTOBKH 0211 (0TMETKA)
BepOaIbHBIH AHAJIOT
90 + 100 «5S»-0TIANYHO
80 + 89 «4y»- X0poIIo
60 +~79 «3»- yIOBJIETBOPUTEIBHO
MeHee 59 «2»- HEYJIOBJIETBOPHUTEIILHO

3apanme 6 Tecrt no 1 pazneny

1.7KuBoe oT/InyaeTcsi OT HEKUBOTIO:

A) cocTaBOM HEOPTraHUMYECKUX BEIIECTB C) oOMeHOM BetecTB

B) Hanuunem katann3atopoB J1) B3auMOeicTBUEM MOJIEKY IPYT C IPYTOM
2. OCHOBHBIMH Bel[eCTBAMH B KHBBIX OPraHU3Max sIBJISIIOTCH:

A) YrieBoabl. B) ButamuHsbl. C) XKupsr. D) Benkwu.

3. Buosoruyeckoi cucTeMoi Ha3bIBAIOT:

A) 00beAMHEHUE OTHOPOIHBIX KJIETOK C) HECKOJIBKO PSIIOM PACIONIOKEHHBIX
opraHoB B) opransl )KHBOT0O OpraHu3mMa J1) moOpie 6MOTOrnuecKrue 0OOBHEKTHI
4. Me:XBH/10Bble OTHOIIEHUS] HAYMHAIOT MPOSIBIAATHCS !

A) Ha 6HOreonieHoTH4eCKOM ypOBHE.

B) Ha momynsiiiioHHO-BUIOBOM YPOBHE.

C) Ha opraniu3mMeHHOM YpOBHE.

D) Ha 6uocdepHom ypoBHe.

5. [IpeaMeToM U3yuyeHUs1 OUOJIOTUM SIBJISIETCS:

A) Ctpoenue u QyHKIHUU OpraHu3Ma.

B) IIpupomaHsie siBICHUS.

C) 3akoHOMEpHOCTH pa3BUTHS U (PYHKIIMOHUPOBAHHUS )KUBBIX CUCTEM.

D) Ctpoenue u QyHKIIMH PACTCHHUN U )KUBOTHBIX.

6. B 1988 roay Boimes 4-romublii Tpya A.A.Ciayackoro u A.bexeHnosa:

A) «®Dnopa Kazaxcranay.

B) «3amoBeannku Kazaxcranay.

C) «buonoruueckue oTkpoITUs Kazaxcranay.

D) «Mnekonuraromue Kazaxcrana

7. K mpoxkapuoTraM OTHOCHATCSI:

A) pacteHus B) xuBOTHBIE C) rpuds1 J1) 6axTepun U HuaHOOAKTEPHH
8. To1bKO Y IPOKAPUOT BCTPEYAOTCS OPTraHOM/IbI:

A) mmacTuabl C) kneTouHbIi EHTP

B) Muroxonapun J1) pubocombl

9. PubocomMbl y4acTBYKOT B CHHTE3€:
A) ATO B) 6enkoB C) mumumoB /1) yraeBomoB

10. Pa3MHOXeHHe — ITO MpoIecc:

A) yBenu4eHus yuciia KIeTok; B) BocnipousBenenus cebe nog00HBIX;
C) pa3BuTHs OpPraHU3MOB B ITpOIECCe IBOMIONNK;  J) YCIIO)KHEHHS CTPOCHUS M (DYHKIMI OPraHOB
11. HaGop nmo10BBIX XPOMOCOM y MY KYHH.
A) XX; B) XY; C©)XO; ) YY.
12. Kaerka — cTpyKTypHas M (YHKUUMOHAJIBHAS €IMHHIIA >KHMBOI0, TAK
KaK: A) B COCTaB KJIETKH BXOJTUT OKOJIO 70 XUMUYECKHUX JIIE€MEHTOB;
B) Bce Oenku kneTok nmocTpoeHs! u3 20 aMHMHOKHUCIIOT;
C) B KJ1€TKaX HEMPEPHIBHO UAYT MPOIECCHI OMOJIOTHYECKOTO CHHTE3A U
pacmana; /1) Bce )KUBbIe OPraHU3MBbI, KPOME BHPYCOB, TOCTPOCHBI M3 KJIETOK.
13.  Twun xejieHus KJIETOK, B pe3y/ibTaTe KOTOPOro 00pa3yloTcs NMoJI0BbIe
kJjeTkn: A) muto3;B) meiio3;C) amuto3;  Jl) OuoneHos.
14. TIpu KakoM KJI€TOYHOM [IeJIeHUU KOJIMYeCTBO XPOMOCOM He YMeHbIIaeTcs1?
A) muto3; B) MuTo3 u meiio3; C) Meiio3 u aMuTo3; ) meiio3.



15.  Beuxu - Guosornyeckue MoaIuMepbl, MOHOMEPaMH KOTOPbIX

SIBJISIIOTCS: A) HYKJICOTH/IbI, B)
aMUHOKUCIIOTHI; C) MEeNTHIBI; )
MOHOCaXapuJIbl.

16. Kakoe 41cj10 XpOMOCOM y
yejioBeka? A) 46; B) 25; C)47; N)
48
17. YpoBeHb, SIBIASIOIIUIACS BHICIINM YPOBHEM OPraHU3AMH KU3HU:
A) 6uochepusrit; B) buoreonienotrnyeckuit; C) momyasiiiuOHHO-BUA0BOM; 1) OpraHn3MeHHBIH.
18. SInpo — 3710 :
A) nBymemMOpaHHas CTpYKTypa; B) ogHOMemMOpaHHas
cTpykrypa; C) HeMeMOpaHHasi CTPYKTYpa; )
TpexMeMOpaHHasI CTPYKTYpa.

19.7KuBoe oT1u4aeTcs OT HEKUBOIO:

A) cocTaBOM HEOPraHUYECKUX BEIIECTB C) oOMeHOM BelecTB

B) Hannumem kaTamm3aTopoB J1) B3auMOeCTBUEM MOJIEKYI IPYT C IPYTOM
20. OCHOBHBIMH BellIeCTBAMH B ;KMBBIX OPraHU3Max SIBJISIOTCS:

A) YrieBopbl. B) BuramuHbl. C) XKupsL D) benku.
21.buosornyeckoi cucTeMoii Ha3bIBAIOT:

A) 00beTMHEHNE OTHOPOIHBIX KIETOK C) HECKOJIBKO PSAZIOM PACTIONIOKEHHBIX
opraHoB B) opraHsl )KHBOT'O OpraHu3Ma J1) moOple OMOTOTHYECKHE O0BEKTHI
22.Me:XKBH/10Bbl€ OTHOLIEHHUS] HAYUHAKOT MPOSIBJATHCS

A) Ha 610Teo1ieHOTHIECKOM YPOBHE.

B) Ha momynsiioHHO-BUIOBOM YPOBHE.

C) Ha oprann3MeHHOM ypOBHe.

D) Ha 6uocdepHom ypoBHe.

23. IIpeaMeToM M3y4eHUsi OMOJIOTUH SIBJISIETCS:

A) Ctpoenue U QyHKIIMU OpraHu3Ma.

B) [puposaHsie siBieHUS.

C) 3aKOHOMEPHOCTH pa3BUTHS U PYHKIIMOHUPOBAHUS KHBBIX CUCTEM.

D) Crpoenue u GyHKIMU pACTEHUH U JKUBOTHBIX.

24.B 1988 roay Bbimes 4-romublii Tpya A.A.Cayackoro u A.bekenosa:

A) «Dnopa Kazaxcranay.

B) «3anoBennuku Kazaxcranay.

C) «buonornueckue oTkpeiTis Kazaxcranay.

D) «Miekonutarouue Kazaxcrana»

25.K npokapuoraM OTHOCATCH:

A) pactenus B) xuBOTHBIE C) rpubsl J1) 6akrepun u maHoOaKTeprun
26. ToJIbKO Yy NPOKAPUOT BCTPEYAKOTCS OPraHOM/IbI:

A) mutacTubl C) x1eToYHbIN IICHTP

B) mutoxonnpun 1) pubocombl

27.Pu6ocoMbl y4acTBYIOT B CHHTE3€:
A) ATO B) 6enxos C) mumugoB /) yriaeBoaoB

28. Pa3MHOKeHHE — ITO MPOIIECC:

A) yBenu4eHus Yuclia KIETOK; B) BocipousBenenus cebe mogo0HBIX;
C) pa3BuUTHsI OPraHU3MOB B IIpoLiecce 3BOTIONUH;  J]) yCIIO)KHEHUS CTPOCHUS U PYHKIMH OpraHoB
29. Ha0op moJIoBBIX XPOMOCOM Y MY KYMH:
A) XX; B) XY; CO)XO; ) YY.
30. Knaerka — crTpykTypHas W (QYHKIHOHAJIbHAs €IMHWIA >KHBOIO, TAK
KaK: A) B COCTaB KJIETKH BXOAHT OKOJIO 70 XMMHUYECKUX HJICMEHTOB;
B) Bce O6enku ki1eTok nmoctpoeHsl u3 20 aMUHOKHUCIIOT;
C) B KJIETKaxX HENPEPHIBHO UIYT MPOLECCHl ONOJIOrMYECKOT0 CHHTE3a U
pacmnaza; /) Bce KMBBIE OPraHU3Mbl, KPOME BUPYCOB, TOCTPOCHBI U3 KIICTOK.



31l. Twun aeneHus KJIETOK, B pe3yJibTaTe KOTOPOro 00pa3yroTcsi MOJT0OBbIe
KJIeTKu: A) muto3;B) meito3;C) amuto3;  []) OuorieHo3.
32. Ilpn KaKoOM KJIETOYHOM JieJIeHUH KOJIHYeCTBO XPOMOCOM He yMeHbIaeTcs?

A) muto3; B) MuTo3 u meiio3; C) Meiio3 u aMuTo3; ) meiio3.

33.  Bejku - OHoIorHYecKHe MOJIMMePbI, MOHOMEPaMH KOTOPbIX
SIBJISIIOTCS: A) HYKJICOTH/IbI, B)
aMUHOKUCITIOTHI; C) MEeNTHIBI; )
MOHOCaXapuJIbl.

34. Kakoe 4HCJ10 XPOMOCOM Y
yejioBeka? A) 46; B) 25; C)47; M)
48
35. YpoBeHb, SIBJISIOIIMIICA BBICIIUM YPOBHEM OPraHU3aIUU sKU3HM:
A) 6uochepuslit; B) buoreonienotrnyeckuit; C) momysiiiuOHHO-BUA0BOM; 1) OpraHn3MeHHBIH.
36. AAapo —»3T10 :
A) nBymemMOpaHHas CTpYKTypa; B) ogHOMemMOpaHHas
cTpykrypa; C) HeMeMOpaHHasi CTPYKTYpa; )
TpexMeMOpaHHasi CTPYKTYpA.

3aganue 7

IIpakTH4Yeckoe 3aHATHE:

Pemienue 3a1a4 Ha omnpe/iesieHUe MOCIe10BaTeIbHOCTH HYKIEOTHI0B, AMUHOKHCIIOT B HOPME U B CIIydae U3MEHEHUS
II0CJIe10BATENIbHOCTH HyKileoTu0B JTHK

1 BAPUAHT

Han pparment 1 nerm JHK: A-A-T-I[-T'-A-TI'-A-II-T-T-1]

Onpenenure:

A) ctpyktypy 2 uenu JIHK u PHK.

b) congepxanue B % kaxxaoro Buzaa Hykieotuos B JIHK: anenuna, TumMuHa, ryaHuHa, IIUTO3UHA
B) nnmuny IHK (anuna 1 nykneotuna = 0,34 um)

I') aMMHOKHUCIIOTHYIO NTOCIIEA0BATEILHOCTh B 3TOM OeJKe

2 BAPUAHT

Han ¢parments! 1 nenu JJHK: I'-1I-I'-A-T-A-A-T'-1I-L[-T"-A-T

Omnpenenure:

A) ctpyktypy 2 nenu JJHK u PHK.

b) conepxanue B % xaxxgoro Buga Hykiaeotuaos B JJHK: anenuna, TumuHa, ryaHuHa, IIMTO3WHA.
B) nnmuny IHK (anuna 1 nykneotuna = 0,34 um)

') aMHMHOKHUCIOTHYIO TTOCJIEI0BATEILHOCTh B 3TOM OEJIKe

3 BAPUAHT

B JHK anenunnoBsix HykieotunoB 600, uto cocrasmset 12,5%.
A) Onpenenure qmuay JJHK (mmna 1 aykneornna = 0,34 Hm)
b) Haiitu conepxaHnue THMUHA, TyaHWHA, TUTO3MHA (4ucio U %)

4 BAPUAHT

B JIHK uuto3unoBbsix HyksieotnaoB 300, uro cocrasisier 15 %.
A) Onpenenure quny JAHK (muna 1 nykneoruna = 0,34 um)
b) Haiitu conepxanue TMMUHA, TyaHWHa, aJieHUHA (4ucio u %)

OneHka peleHus, BHITOIHEHUS J1a00opaTOpHOU paboThI
[TponieHT mpakTryeckoit padboTel OlieHKa ypOBHS MOJATOTOBKH 0alT (OTMETKA)
BepOaIbHBIA aHAJIOT



90 + 100 «5»-oTn4HO

80 + 89 «»- xoporio

60 + 79 «3»- yIOBICTBOPUTEIHLHO
MeHee 59 «2»- HeY10BIETBOPUTEIIBHO

KpuTtepun onneHnBaHus yCTHBIX OTBETOB HA BONPOCHI:
Kpurepun onieHMBaHUS: «5» - OTBET TOJNHBIN, Pa3BEPHYTHII

«4y - OTBET JIOCTATOYHO TOJIHbIN, HO €CTh HETOYHOCTH

«3» - OTBET KpaTKuil WK ¢ TPyObIMH OMIHOKAMU

«2» - OTBET HEBEPHBIN MM OTCYTCTBYE

3aganus no pasaeay Il
Pazgea 2. CtpoeHue u (PyHKIUM OPraHU3MA

3aganue 1

CamocrositesibHast padota «CpaBHeHHe PoLeccoB 0ecIo/10ro U MoJI0Boro pa3MHOKEHUSD.
Ileau: paccMOTpeTh OCHOBHBIE (OPMBI M CHOCOOBI  PAa3MHOXEHHUS OpPraHU3MOB; HAYYUTBCS UX
XapaKTepU30BaTh U MPUBOJIUTH IPUMEPBHI.
O0opynoBaHHe: KApTOYKU-UHCTPYKIMH, YIEOHUK, repOapuu, pUCYHKH )KUBOTHBIX.
Xoa padorbl: 1. C moMoIIbl0 CXeMbl BCIIOMHUTE, KaKUE CYIIECTBYIOT ()OPMbI U CHOCOOBI pa3sMHOXKEHUS
OpPraHU3MOB:
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SPQINTILOMNCEH LS ' l
. Sesernmra —

i > >
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2. Micnionb3ys 9TU TaHHBIE, 3aMI0JHUTE TaOIHILY:
DopMBbI U CNIOCOOBI PA3MHOKEHUS.

Bua DopMBbI pa3MHOKEHUS Cnoco0b1 pa3MHOKEHHU S
Hudyzopus-Tydenbka
I'mapa npecHoBOAHASA
3eMIIsTHUKA JIecHas
Kykytikun e
['pub-TpyToBHK
Manuna 0ObIKHOBEHHAs
Ynorpukc
Enb 0ObikHOBEHHAS
Tononpk nupaMuaabHBIHN
3asi-pycak
WBa Genast
Jlyk penuatblit
ITyena MeTOHOCHAS!.
3. 3amoiHHUTE MyCThIe KBaIpaThl CXeMbI Ha3BaHUSAMU PA3INIHBIX (DOPM U CIIOCOO0B pa3MHOKCHHS OPTraHU3MOB

Y TIOKQ)KUTE CTPEIKAMHU X B3aMMOCBS3H (KaK 3TO MOKa3aHO Ha IMpUMEpe Criocoda pa3MHOKEHHS CTEOISIMHU):




FPASMPMOMHAE HLIE

MoOToOB O
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4.BreiBOI:

KadecTBeHHas orieHKa ypOBHS IOATOTOBKH
IIpoueHT pe3ynbTaTUBHOCTH
(IpaBWIIBHBIX OTBETOB) Ga BepOATBHBIH AHATOT
(oT™MeTKA)
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YIIOBJIETBOPUTETHHO
menee 70 2 HEY/I0BJICTBOPUTEIIEHO

1) 3apanue 2 BanMaTenbHO nzyunre (asbl JeIeHuHs.
2) OxapakTepu3yiiTe MpoIecChl raMeTOreHe3a Y PACTCHUH 1 )KMBOTHBIX. Pe3ynbTaTsl oopMuTe B TAOIHIIE:

ITpusHaku i1 CpaBHEHUS Pactenust ’KuBoTHBIE

1. I'ne mporekaeT rameToreHe3?

2. U3 xakux craauii coctout?

3. B pe3ynbpTaTe Kakux MpoIeccoB 0Opa3yroTcs

rameThl?

4. Kakoii Habop XpOMOCOM MMEIOT raMeThl?

5. Kak mHa3pBaroTcs JKEHCKHE TaMETHI?
MYXKCKHUeE?

6. OcoOEHHOCTH CTPOSHHSI MY>KCKUX T'aMeT.

7. OCOOEHHOCTH CTPOCHHUS JKEHCKHUX TaMeT.

8. CKoOIbKO TIONHOIEHHBIX JKEHCKHUX TaMeT
obpa3yeTtcs?

9. CKONBKO MYKCKHX TaMeT y4acTBYET 3aTe€M B
OTUIOJJOTBOPEHUHN ?

1. TpeHupoBOYHBIE YIIPAKHEHMUS.
1) OxapakrepusyiiTe B3aMMOCBS3b CTPOCHUS U QYHKIIMI raMeT )KEHCKHX U MY)KCKHX OPraHH3MOB.
2) B uém cx0cTBO M pa3nuuue SHIEKICTOK U CIIEPMATO30H/I0B Y MICKOIATAIOIINX ?



3) O6rmmas macca Bcex mosekyn JJHK B 46 xpomocomax OJIHOW COMATHYECKON KIIETKH YEIOBEKa COCTABIISIET
okono 6 x 10 mr. Onpenenure, yemy paBHa Mmacca Bcex Moiekyn JHK B KieTke B MepHO: a) mepej
JieJICHUEM KJIIETKH; 0) B MOMEHT CHHTE3a 0esKa, B) B Teno(da3zy MUTO3a; T') B pe3yibTaTe Meiio3a.

4) Y kamycThl B KaXJIOH COMAaTHYeCKOW KIeTKe copaepkurcs mo 18 xpomocom. CKOIBKO XpOMOCOM
COJIEP)KUTCSL Y KamycThl B: a) sSHLEKIETKe; 0) 3Urore; B) CHEPMHUHU; T') COMATHUECKHX KJIETKaX MOTOMKOB
MIEPBOTO MOKOJICHHUS; J1) COMATHUECKUX KJIETKaX MOTOMKOB BTOPOI'O IMOKOJICHHS; €) KIeTKax 00pa30BaTebHON
TKaHM.

5) B mapctBe KHMBOTHBIX W B LAPCTBE pAcCTeHHWH HaONIOJaeTcs OJHa M Ta K€ 3aKOHOMEPHOCTb:
HU3KOOPTaHU30BAHHBIC MPEICTABUTENM I[APCTBA MMEIOT 2 CTaJWM B JKU3HEHHOM IIMKJIE — TOJOBYIO H
6ecrionyro. OnHaKo, MO Mepe MPOJBMXKEHUSI BBEPX 10 IBOJIOIMOHHON JIeCTHULE (OT MPUMHUTUBHBIX K Oosee
BBICOKOOPTraHM30BaHHBIM IIPECTABUTENSIM) Oecrioasi CTaiusi HaunHaeT MpeodiaiaTh HaJl OJIOBOM, a 3aTeM U
2 cTaJiuM KU3HEHHOTO IIUKJIA CIIUBAIOTCS B OAHY. OOBSICHUTE ATy 3aKOHOMEPHOCTb.

KoHTposibHbIE BONIPOCHI:

1) [aiiTe onpeneneHre raMeTorene3a, MUKpo- U MeraraMeToreHesa.

2) KakoBo Onosorndyeckoe 3HaueHHe raMeTorene3a?

3) Kakoe 3HaueHue nMeeT 00pa3oBaHUE OTHOM MOJTHOLIEHHOM SHIICKISTKH U3 4-X TaIUIOMIHBIX KICTOK?
BeiBon:

Kpurepuii onennBanus

Kaxnmoe 3amanue onenuBaercd B 1 OaJL.

Cucrema HauMCIeHUS 0AJIOB 3a MPABWIIBHO BBHITIOJHEHHOE 3a/IJaHUe JIJIS OLEHUBAHUS padoT Mo S-0alIpHOU
IIIKaJIe OICHUBAHUS YIeOHBIX JTOCTH)KCHUU CTYJCHTOB MTPUBEICHO B TabMIIe 1.

Taoauna 1.
KauecTBeHHas olieHKa YpOBHS TIOJTOTOBKH
[IporeHT pe3yabTaTuBHOCTH
(TIpaBWIIBHBIX OTBETOB) Oam BepOATLHBIH aHATOT
(oT™MeTKA)
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOILO
70+~ 79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYIOBIICTBOPUTEITHHO
3ananusa 3

IIpakTnyeckas padora: «CocraBjieHue 3J1eMEHTAPHBIX CXeM CKPeliBAHU D)

HCJIL: l) 3aKpCIIUTh 3HAHUA Te€HETHYECKOM CHMBOJIUKHA U TCPMHUHOJIOTHUH; 2) HAaYYHUTBCSA COCTABJIATHL CXCMbI
CKpCIIUBaHuA, NPUMCHAA 3aKOHBI HACJIICACTBCHHOCTH.



OOGopynoBanue W MaTepHaJibl: TaOIHIbI, CXEMbl CKPEIMBAaHUS, PUCYHKH K M'€HETHYECKHM 3a/ladyaM, CXEMbl
POJIOCIIOBHBIX YEJIOBEKA.
Xona padoThI:
1. BblsiBIeHHE ONOPHBIX 3HAHUN M YMEHUHN ydaluxcs, HEOOXOAUMBIX AJIs IPOBEAEHHs pa0OThI, IOBTOPEHHE
OCHOBHBIX T€HETUYECKUX MTOHITUH U 3aKOHOB HACIEA0BAHUSA (110 yUEOHUKY
2.  UWuHctpykTuBHas Oecena 00 OCOOEHHOCTSIX METOJIMKU COCTABICHMS CXEM CKpELIUBAHMSA, PEIICHUs
3a7la4 ¢ JEMOHCTpAIUeil IpUeMoB pabOTBhI.

IIpaBuia, koTopbie ciieAyeT IOMHUTH MPH PEIEHUH 32/1a4 M0 TeHeTHKe

1. Kaxnmas ramera mosrydaeT raryIOMTHBIN HaOOp XpoMocoM (TeHOB). Bce XpoMocoMBI (T€HBI) HMEIOTCS B
ramerax.

2. B kaxayro raMeTy nomajaer TOJbKO OJHA TOMOJIOTHYHAS. XPOMOCOMa U3 KaXKI0H mapkl (TOJBKO OJIUH I'eH U3
KaKIOM aJljIeNn ).

3. Uwucino BO3MOXXHBIX BapUaHTOB TraMeT paBHO 2", rje N — YUCIO XPOMOCOM, COJACPKAIIUX TIeHbl B
TeTepPO3UTOTHOM COCTOSIHUH.

4. OpnHy TOMOJIOTHYHYIO XpOMOCOMY (OJIMH aJUIeTIbHBII TeH) N3 KaXKAO0H Maphl peOeHOK MorydaeT OT OTIa, a
JIPYTYIO (IpYyroi aJuieNbHBINA TeH) — OT MaTepHu.

5. FCTCPO?)I/IFOTHLIC OpraHus3Mbl IPpH IMMOJITHOM JOMHWHUPOBAHUU BCCT A IMTPOABJIAIOT I[OMHHaHTHBIﬁ IIpU3HaK.
OpraHu3MsbI ¢ PeLECCUBHBIM IMMPU3HAKOM BCET/1a TOMO3UT OTHBI.

6. Pemrenue 3a1a4u Ha AMTHOPUIHOE CKPEIIMBAHUE PU HE3aBUCHMOM HACJICIOBAaHUH OOBIYHO CBOJIUTCS K
MOCTIeIOBaTeIFHOMY PEIISHUIO ABYX 33/1a4 Ha MOHOTHOpHIHOE (3TO CIeayeT U3 3aKOHa He3aBUCHMOTO
HACJIEOBAHNS)

AJITOPUTM pellleHUs 3a1a4M

1. BHHMMAaTENbHO H3YYUTE YCIIOBUE 3aa4H.

2. Ompexnenurte TUN 3aJ1a4H, JJIs Y€TO BBISICHUTE, CKOJIBLKO Map MPU3HAKOB PACCMATPUBACTCS B 33]1aUe, CKOJIbKO
nap TeHOB KOJUPYET 3TU MPU3HAKH, & TAK)KE YHCIIO KIACCOB (DEHOTHUIIOB, MPUCYTCTBYIONINX B TOTOMCTBE U
HUX COOTHOIIIEHHE.
BeIsIcHUTE TeHOTHITBI 0cO0ESH, HEU3BECTHBIX 110 YCIIOBHIO.
3aHI/IIHI/ITe CXGMy CerHlI/IBaHI/IH B COOTBCTCTBHUU C TpeGOBaHI/ISIMI/I 110 O(bOpM.]'IeHI/IIO, a TAKXKC MaKCHUMAJIBHO
MOJIPOOHOE U3JIOKEHHUE BCETO X0/1a PACCYKACHHUI MO PEIICHUIO 3a/1a4H, ¢ 0053aTeIbHBIM JIOTHYECKHM
000CHOBaHHEM KaXI0T0 BbIBOJa. OTCYTCTBUE OOBSICHEHUS JaXKe OUEBUIHBIX, HA IIEPBBIN B3IJISA]l, MOMEHTOB
MOXECT 6BITB OCHOBAHHEM IJIsI CHUKCHUS OIICHKU.
5. 3anuminre oTBET 3aJa4H.

sw

3. TpeHupOBOYHBbIE YIIPAKHEHUSI.
Nel. V nyka pemuatroro 30J0THCTasi OKpacka JOMHUHHUPYET HaJ KOpUYHEBOW. CKpemuBaJd TOMO3UTOTHOE
pacTeHHil 30J0TUCTONW OKPAaCKOW C TOMO3MTOTHBIM pacTeHHEM KOPHUYHEBOH okpackoil. Kakue ramersl OyayT y
poautenbekux Gpopm? Crosbko oOpazyetcs Tunos ramet? Kakoe pacmenienue monyaurcs B F27?

Ne2. V yenoBeka kaperiaa3ocTb — JOMHUHAHTHBIN MpHU3HaK. B ceMbe 00a poauTtens kapernasble, a y UX J04epu
roiyosle rina3a. CKoJbKO TUIOB rameT oOpasyetcs y marepu? CKOJIBKO pa3HbIX T€HOTUIIOB MOXKET OBITh cpelnu
JeTeil 3TuX cynpyron?

Ne3. TonmyGormnaszpiit My>kunHa, 00a poAUTENsE KOTOPOTO UMENHM Kapue Tia3a (JOMUHAHTHBINA MPHU3HAK), KEHUJICS
Ha Kaperia3ol KeHIHe, Y 0Tla KOTOpO ria3a kapue, a y e€ matepu — roinyosie. OT 3Toro Opaka poauics OauH
roxyoornaseiid ceiH. ONMpenenuTe FTeHOTHITBI KaXKI0TO U3 YIOMSHYTBIX JTUIL.

Ne4. Tlpu ckpelMBaHUM TYNIU CEPOM OKPACKU C TYIMIH 30JIOTHCTOM OKpPACKU MOJIyYEHBI 9 cepoil OKpacku u 3
30J10TUCTOW. MOJKHO JIM ONpPENEIUTh KAaKOH I'eH JAOMUHUpPYET? KakoBbl I'€HOTHIBI POJUTENIEH U TE€HOTHUIIBI
MEepBOro MOTOMCTBA?

No5. CuHsst oKkpacka KOJIOKOJbYMKA pElEeCCHMBHA IO OTHOIIEHWI0 K ¢uosieToBo. Ecnmm ckpecTtuTs 1Be
reTepO3UroTHBIE OCOOM TO, Kakoe IMOTOMCTBO MbI MOJdy4yuM? Hamuimm reHOTHNBl pOoauTeNeld W TEPBOTO
nokoJyieHusi. CKOJIbKO F€HOTUIIOB MOTYYUTCS?

BriBOn:




Kasxnoe 3aganmne onenuBaercsd B 1 6aJi.
Cucrema HauuclieHUs: OAJJIOB 32 TPABUIILHO BBHITTOJIHEHHOE 3a/IaHKE VISl OLICHUBAHUS padoT Mo S-0auibHOU
IIKaJIe OICHUBAHUS YIeOHBIX JOCTH)KCHUM CTYICHTOB MTPUBEICHO B Ta0mIIe 1.

Taoauua 1.

[TporeHT pe3yabTaTUBHOCTH

KauectBenHnas OLICHKA YPOBHS NOATOTOBKU

(MpaBUIIBHBIX OTBETOB) ?(?f;;ema) BepGaIbHBI aHaIIOT
90 + 100 5 OTJINYHO
80+ 89 4 XOPOIIIOo
70 =79 3 YJOBJIETBOPUTEIIEHO
menee 70 2 HEYOBIETBOPUTEIILHO

IpakTnyeckas padora:

«M3y4eHne N3MEHYNBOCTH, NOCTPOCHUE BAPHAIIMOHHOIO PAJIA M BAPHMALIMOHHON KPUBO»

ean:

e  yIIIyOWUTH 3HAHUS O HOPME PEAKIIMU KaK Mpejiesie MPUCIOoCOOUTENbHBIX PEaKIMii OpraHu3MOB;
e chopMupOBaTh 3HAHHSI O CTATUCTHUYECKOM PsiJie UI3MEHUYMBOCTH [IPU3HAKA;
e BBIPAabOTaTh yMEHHUE IKCIIEPUMEHTAIBHO MOJIy4aTh BAPUALMOHHBIN PSAJl U CTPOUTH KPUBYIO HOPMBI

pEaKIHu.

Oo6opynoBanme:

e HaOOPHI OMOIOTHYECKUX OOBEKTOB: ceMeHa (acoiiu, 0000B, KOJIOCHS MIICHUIIBI, TUCThS SOJIOHH,

aKalluu " 11p.




o e menee 30 (100) sKk3eMILIAPOB OAHOTO BU/IA;
e METp I K3MEPEHUS POCTa YUAIIUXCs Kilacca.

Xoxa padoThI:

=

PACIIOIOKUTE JIUCThS (MU Ipyrue 0ObEKThI) B IOPSJIKE HAPACTAHUS MX JUIUHBI,
2. W3MephTe JUIMHY 00BEKTOB, POCT OAHOKIACCHUKOB, MIOTYYCHHBIC IAHHBIC 3AMHIIUTE B TETPAJIH.
[Togcuuraiite YnCiIO0 00BEKTOB, UMEIOIIMX OJMHAKOBYIO JNIMHY (POCT), BHECHUTE JaHHBIC B TAOIHITY:

Pa3mep o6bexTOB V

Yuciio 00bEKTOB N

3. MOCTpOMTE BapHALIMOHHYIO KPUBYIO, KOTOpast MpeCTaBIIsieT co00il rpaduueckoe BhIpaKeHNe
M3MEHUYMBOCTH IIPU3HAKA; YaCTOTAa BCTPEUAEMOCTH IIPU3HAKA — 10 BEPTUKAJIN; CTETIEHb BBIPAKEHHOCTH
IIPU3HAKa — [10 TOPU30HTAIH

IMocrpoenne BapHauHoOHHOH KPHBOIH

Yacrora JP
BCTpC‘luCMOCTH npuiHaka

\4

Crenchb BLIpaXXCHHOCTH NPH3HAKA

4. OmnpenenuTe CpeIHIO BEIMYMHY BHIPAXKEHHOCTH MIpU3HaKa 1o GhopmyIie:

Y4 2 ol
M — cpenHsis Benu4rHa, V — pa3Mep JIHCTHEB, P — YUCIIO JIUCTHEB, N — 001Iee YHCII0 JIUCTHEB, CEMSH.
OTBeTbTE HA BONPOCHI:
1. JlaiiTe onpeneneHne TepMUHAM — U3MEHUYHUBOCTh, MOIU(UKAIIIOHHAS U3MEHYUBOCTD, (PEHOTHII,

TCHOTHUII, HOpMa pCaKInu, BapI/IaLII/IOHHblﬁ pAAa.

2. Kakue npusHaku (peHOTHIIa UMEIO Y3KYI0, a KaKue — IUPOKYI0 HOpMY peakiuu? Yem oOycioBieHa
MIMPOTa HOPMBI PEAKIMH, M OT KaKUX (paKTOPOB OHA MOKET 3aBUCETH?

BeiBoOxa:

I[IpakTuyeckas padora
«BpIsiBJIeHHEe H3MEHYMBOCTH Y 0c00eil 0THOr0 BH/12)»



IJenw: chopMUpPOBATH OHATHE «M3MEHYMBOCTH OPTaHU3MOBY U OTPAa0OTATh BHIABICHHE IPU3HAKOB Ha
IIPAKTUKE;
- BBIpaboTaTh yMeHUe HAaOII0JaTh TOTOBbIE OOBEKTHI;
- YCTAaHOBUTH CPABHHUTEIIBHBIC BBIBOJIBL.
Obopyoosanue: pa3gaTouHblii MaTepua, AEMOHCTPUPYIOUINIA N3MEHYUBOCTh OPIaHU3MOB (repOapHbIe
pacterust 3-4 BUIOB 110 2-3 SK3eMIUISIpa KaXI0Tr0 BUa, HAOOPBI CEMSH, IIJI0JIOB, TUCTHEB), JIyIIa,
HU3MEpUTEIIbHAS JTMHEHKA.
Xopx padoThI:
1. CpaBuure 2-3 pacteHus ofgHoro Buja. Haiinure npusHaku cX0AcTBa B UX CTPOCHUHU
(3adukcupyiite 3TO B X TeTpaab). OOBICHUTE TPUUIUHBI CXOJICTBA.
2. BeiicHuTe nmpu3HaKkK paznuuus (3apukcupyite ux). O0bsACHUTE, KAKUMHU CBOMCTBAaMU
OpraHU3MOB 00YCIaBIUBAIOTCS Pa3IndMsi 0cOOel OJJHOTO BHUJIA.
3. Kakwue paznuuus o0ycioBieHbl HAaCAEACTBEHHON H3MEHYMBOCTbBIO, KAaKHe —
HEHACIIeICTBEHHON H3MEHYHBOCTHIO?
OOBsicHUTE NPUYKMHBI BOSHUKHOBEHHSI Pa3InIMid MEKAY OCOOSIMH OJTHOTO BHJIA.
CdopmupyiiTe BBIBOJI IO TaO0OpaTOpPHOU padoTe.

oA~

HamenumnsocTh oayeBaMuMmka,
BLIPAWEHHOIro U3 OAHOINO KOpHA

GLIPIUON N3 PAGHUNG ALIPALYON & 2OPaX

OTBeThI HA BONIPOCHI:
1.Ilpu3naku cxoacTBa: (hopMa JIMCTa, KOpHEBask CUCTEMa, JUIMHHBIN cTe0elb, CeTyaToe
JKHNJIKOBAHUEC JIUCTHECB. CXOZICTBO 3THUX paCTeHI/Iﬁ TOBOPUT O TOM, UYTO Y HUX OJITUHAKOBBIC
HACJIe/ICTBEHHbIE PU3HAKY.
2.IIpu3Haku pa3nnyus: IMUPUHA U UIMHA JTUCTOBOM IJIACTUHKH, AJIMHA cTe01s1. Pactenus ogqHoro
BUJIA UMEIOT pa3nyus, Tak Kak 00J1aJal0T HHANBUYaIbHON H3MEHYMBOCTBIO.
3.brarogaps Hac/IEACTBEHHOCTH OPraHU3MBI IIEPEIAl0T CBOU IIPU3HAKHU U3 IIOKOJICHUS B
HIOKOJICHHE.
3. HaCJIe,Z[CTBeHHaH HU3MCHYUBOCTD NOCTABJISICT MATCPpUAIT IJIs1 9BOJOIIMOHHBIX ITPOLICCCOB
(ectectBeHHOr0 0TOOpa). OHA HEHanpaBleHHasl, HeonpeaenéHHas, ciydyaitnas. [Ipuunna:
HU3MCHCHHUSA B I'CHOTHUIIC.
Henacnencreennas (MoaudukannoHHas) MOBBIIAET MJIACTUYHOCTh BUAA. Ta U3MEHYMBOCTb
HaIpaBJICHHAA, MOXKCT IIPOABJIATLECA Y MHOTUX ocobeit BUJa TP JAHHBIX YCJIOBUAX. HpI/I‘-II/IHaZ HU3MCHCHUA
BO BHEUIHEH cpejie.
4. Paznmuusi, KOTOpBIE 00YCIIOBIIEHBI HACIIEACTBEHHONH H3MEHUMBOCTRIO: JopMa IIBETKA, popma
mucta. Pa3nuyuus, KoTopsle 00ycIOBICHbI HEHACIEACTBEHHOM N3MEHUNBOCTBIO: IIUPHUHA U IJTMHA
JINCTA, BBICOTA CTEOJI.
Paznuuus Mexay ocoOsiMU OJTHOTO BHa MOTJIM MPOU30MTH U3-3a pa3HbIX YCIOBUIN OKpY’Karolmen ux
Cpellbl, a TaKXKe U3-3a Pa3HOT'0 yXO/a 3a PaCTEHUSIMHU.

OuneHka penieHMsl, BbITIOJHEHUS MPAKTUYECKO padoThI

IIpoueHT BbINOJIHEHUSI PA0OTHI Ounenka ypoBHs NOATOTOBKH 0aJ1J1 (0OTMETKA)
BepOAJIbHBII aHAJIOT




1 90 + 100 | «5»-otmmuHO







80 + 89 «»- Xoporo
60 + 79 «3»- y1OBJIETBOPUTEIBHO
MeHee 59 «2»- HEYJIOBJIETBOPUTEIILHO

IIpakTnyeckas padora: «Pemenne reHeTHYECKHX 3a1a4»

].[e.m; YpPpoKa: NOBTOPUTHb I'CHCTUUCCKUC IMMOHATHA, 3aKPCIIUTh 3HAHUA WU YMCHUA PCIIaTh 'CHCTHUYCCKUC 3ada4du.
Otpabortarh mpueM MNPUMEHEHHS IEPBOrO, BTOPOTO, TPEThEro 3akoHa MeHAens MpU PEeHIeHHH TeHEeTHYEeCKHX
3azad.

3anaum ypoka:

1. IIpomomkxuTh paboThl O (POPMHUPOBAHUIO YMEHUH U HABBIKOB PEIICHHS T€HETUYECKUX 3a7ay.
2. COBEpPILICHCTBOBATh YMEHUS COCTABIATH U pelllaTh FeHETUYECKHE 3a/1aUH.

3.  pa3BHBaTh TBOPYECKYI0 aKTUBHOCTH B pabOTe ¢ JOMOJHUTEIBHON HMHQOpMAIUeil MpH MOATOTOBKE
COOOIIIEHNH Ha 3a/JaHHYIO TEMY.
Tun ypoka: 3akperuieHue 1 IpUMEHEHUE 3HAaHUW U YMEHUH.
Oo6opynoBanme: 1. pa3gaTouHblil MaTepuali TCHETHUECKUX 3a/1a4.

2. pa3aaTo4Hbli MaTepran OMOJOrMUECKOro IUKTaHTa
Xon ypoka

1. buonornueckuii JUKTaHT

Bapuanr 1 IloHSATHSI reHeTHYEeCKHE BapuanTt 2
2 ®EHOTMUII B
3 I'EH A
7 JIOMHUHAHTHBIN r

[TPU3HAK
4 I'OMO3UT'OTHBIN u
OPI'AHU3M
9 JIOKYC b
1 PELIECCUBHBII K
[TPU3HAK
6 T'EHOTMII E
5 T'ETEPO3UI OTHBIN K
OPT'AHI3M
8 T'EHETUKA JI
10 AJUIEJIBHBIE TEHBI ]I

3aoanusa 013 6u0102UUECKO20 OUKmManmad.

1. Opranu3sM, B FeHOTHIIE KOTOPOTO UMEIOTCA JBa OJIMHAKOBBIX aJIJIENIbHBIX I'€Ha.
2. Hayka 0 3aKOHOMEPHOCTSIX HacJIeI0BaHHS IPU3HAKOB Y OPraHU3MOB.



3. Opranusm, B TeHOTHIIE KOTOPOTO UMEIOTCS JIBa Pa3INYHBIX JJICIBHBIX T'eHA.
4.  Tlpu3zHak, KOTOpBIA mepenaércss MO HACIEACTBY, HO IOAABISETCS, HE MPOSABISACH y TeTEPO3UTOTHBIX
MTOTOMKOB, MOJTYYEHHBIX MTPH CKPELIUBAHUU.
5. Y4acTok XpoMOCOM, B KOTOPOM PacIiOIOKEH T'eH.
6. Yuacrok monekyinsl JIHK, oTBeuaronuii 3a 0fuH npu3HaK.
7. COBOKYIHOCTb HACJIEICTBEHHBIX IPU3HAKOB OPraHU3Ma, TOJTYYEHHBIX OT POIUTEICH.
8. I'eHbl, pacroyioKeHHBIE B OJTHUX U TEX K€ JIOKYCaX TOMOJIOTHYHBIX XPOMOCOM.
9.  CoOBOKYITHOCTh NPHU3HAKOB U CBOICTB OpraHM3Ma, MPOSBISAIOMIMXCS MPHU B3aUMOJCHCTBUU T'€HOTHIA CO
Cpenon.
10. IpeoOGranaronuii NpU3HaK, MPOSBISIONIMNACS B TOTOMCTBE Y T€TEPO3UTOTHBIX OCOOCH.

0]’1’1681’}’1bl 6140]1021/{1{86‘7(‘020 duKmaHma:
Bapuant 1 (4; 8;5; 1;9; 3;6; 10; 2; 7)
Bapuant 2 (1; JI; K; X; b; A; E; [I; B; T

2. Jlns 3amucH pe3ylibTaTOB CKPEIIMBAHUS UCIIONB3YIOTCS CIEAYIONINE O0IENPUHATHIE 0003HAYCHUS:
P-ponurenu (ot nat. parental — poauTens);
F — motomcTBO (0T nart. filial — motomcTBO): F1 — ruOpuibl epBOTO MOKOJICHHUS — MPSMbIE TOTOMKH poauTeneit P;
F2 — ruGpuasl BTOpOTo MOKOJIEHUS — TOTOMKH OT CKpeIIMBaHMsI MeX 1y co0ol rudpuaos F1 u T.

d' - MyxcKast 0co0b (IIUT M KOIIbe — 3HaK Mapca);
Q - sKeHCKast 0c00b (3epKajio ¢ pyuKoii — 3HaK BeHepsi),
X - 3HAYOK CKPEIIUBAHHSI,;

. - pacuieryieHue TuOpUIOB, pasaenseT HU(PpPOBble COOTHOMEHHS OTAMYAOMIMXCS (10 (PEHOTHUITY WIM T€HOTHUITY)
KJIaCCOB TIOTOMKOB.

a) 'en A — onpeniensier TEMHBIN LBET BOJIOC, T€H a — CBETJIbIN. Onpenenure
¢denorun moxaei c renotunamu Aa, AA, aa. [losicHute cBOif OTBET.

W tak, HauHeM ¢ HanboJee MPOCThIX 3a7a4. 3aja4a Ha

MonoruOpuaHoe CKpeluBaHue.

Bormpoc: Uto o3nauaeT nonstre «MOHOTHOPHUIHOE CKPEIIMBAHUE)?

3agauaNel

VY oBca paHHsSS CHENOCTh JOMHUHUPYET HaJ IO3JHECTENIOCThi0. Ha OmbITHOM y4dacTKe OT CKpEeHIMBaHUS
MO3/HECIIENIOT0 OBCa C F€TEPO3UTOTHBIM paHHECHENbIM MnojiyueHo 69134 pannecnenbix pacteHuil. Onpeaenute
YKCJIO MO3/IHECTIENIBIX PACTEHUH.

OOBEKT: OBeC.

I'ensr A [Ipu3Haku
a PanHecmienocThb
Tlo3nHEecen0cThb




Perenne:

F-?, KOJIMYECTBO

HO30H eCIeNnbIX ?
I:
G:

F1

@ : p.c. p.c.

I

1

69134 ,Toum 69134

Aa

Aa Aa

II.C. II.C.

50 %

aa

50%

1Tte,

OTBeT: MO3THECTIENBIX PACTECHUI B IIEPBOM MTOKOJICHUH OBLIO MOTy4YeHo nmpuMepHo 69134, 3anaua 2
(3amaya Ha JIurnGpuaHoe CKpenuBaHmne)
VY denmoBeka OpaxuJakTWIWSA- JOMUHAHTHBIA NpHU3HAK, a albOMHU3M- pereccuBHbIM. KakoBa BeposTHOCTH
poxneHuss peOeHKa ¢ JByMs AaHOMQJIUSAMH Yy TETEPO3UTOTHBIX MO OOOMM NpU3HAKaM pojuTeneit?(
Bpaxupakrunus (brachydactylia; 6paxu- + rped. daktylos — masner;, CHHOHUM: KOPOTKONAJIOCTh) — aHOMAaJIHS
pa3BUTHS PYK WM HOI, YKOPOUYEHHUE NaJblIeB.) AJBOMHM3M — BpOKIEHHOE OTCYTCTBHE IUIMEHTAa B KOXE,

BOJIOCAX, PaAYKHON U MUTMEHTHOM.

O06exT: YesoBek.

["enbl [TpuzHaku
A OpaxuIaKTHINS
a HopmainbHbie
MaJTBIHI
B Hopmanbenas
MUTMEHTaLUs
B ATLOMHI3M
Pemenne:
P Q@ x 3
®: bp.a. bp.n.
Hopwm.murm. Hopwm. I[Turm.
I: AaBB AaBB
G: AB AraB aB AB AgaB aB



F1

Q IAB AB aB aB
3
AB |AB AB AB AB AB aB IAB aB
bpaxunaktunus, bpaxunaktunus, bpaxunaktunus, bpaxunaktunus,
Hopmanbenas HopmanbsHas HopmanbHas Hopmanbenas
MUTMEHTALUs MUTMEHTaLUs MUTMEHTaLUs MUTMEHTaLUs
AB |AB AB IAB AB bpaxuoaxmunus, |AB aB bpaxunaktuus, AB aB
bpaxunaktunus, anLOuHUIM HopmanbHas \bpaxuoaxmunus;
Hopmanbhas [TUTMEHTaLUS anbOUHUIM
MUTMEHTALUs
aB aB AB aB AB bpaxunaktunus, [aB aB HopmanbHbie  [aB aB
bpaxugakTunms, HopmanbHas najablbl; HOpMAaJIbHbIE
Hopmanbnas [MATMEHTaLHs HopMaJjabHbIi MaJIbIbI;
MU MEHTALUSA MUTMEHT HopmanbHbIit
NUTMEHT
aB [aB AB aB AB aB aB aB aB
bpaxunaktunus, bpaxuoakmunust; HOPMAaJIbHbIE MAJbIbI; [ HOPMAJIBHBIE
Hopmanbenas aAnbOUHUZM HopmanbHbii [aJIbIbI;
MUTMEHTALINS MUATMEHT QILOUHI3M

OtBet: BeposTHOCTh poxeHus pedenka ¢ asyms anomanusmu= 3/16 x 100%= 300: 16= 18,75 % 3amgaua Ne3
«Ha ompenenenvie rpymibl KpOBU»

BenomunM:
I'en , asenn ABO ['pynna kpoBu %
jo 10 1 rpymnmna kpoBu A6
7O JA 2 TpyIia KpOBH 42
g AgA
jo ;B 3 rpyImna KpoBH 0
B 5B
A B 4 rpymma KpoBu 3

3amagalNe3. Ompenenurte rpymisl TPYNIEI KPOBH y JeTel 1Mo (HEHOTUIY, €M MaTh MMEET 2 TPYIITy KPOBH, a
orer| 1 rpynmy KpoBu.

JaHno:
['ensl [TpuzHaku
30 10 1 rpynma
JO JA 2 rpymnmna
J A

Bo3moykHBI 2 BapraHTa pemenus 3aaa4u: 1.

P Q@ x d



F1

2.P

G:

F1

3agaun Ned HaA cuenJIeHHOE ¢ I0JIOM HacJlel0BaHHue.

Benomuum: YV yenoseka 46 xpoMocoM, U3 HUX 44 ayTOCOMBI U 2 TIOJIOBBIE XPOMOCOMBI. Y YeJIOBEKa KEHCKUHU TOJ
o0o3HavaeTca-X X (romoraMeTHbId 1mou); Myskckoit mon- XY (rereporameTHbli o).y nrui camka — XY; camell-

XX

3aoaua:

T'eHbI OKPaCKM MIEPCTH KOLIEK PAacIoNoikeHbl B X-xpoMocoMme. UepHas okpacka onpejiesseTcs TeHoM Xo

,JETEPO3UTOTHl HMMEIOT YEpEeNaxoByl0 OKpacKy .OT 4YepHOHl KOIIKM M PBDKEro KoTa
POIMINCH:0ANH YEpernaxoBbli W JBa 4YepHBIX KoTeHka. CocTaBbTe cxeMmy pelleHus 3anayu..Onpenenure

,ppoKas- resom X°

2rp

Jo JA
Jo JA
JoJge Jeoyge
1 1
50%
Q X
2rp
JAJA
JA A

Jo Je
Joo
Joyr g
2 2

50%

Irp
JoJ

J° J°

100% J° J* -2 rpynma

T'CHOTHIIbBI pO,[[PITGJ'ICfI 1 IMIOTOMCTBA, I1I0JI KOTAT.

TeHbI MIPU3HAKU
Uepnas
XB ep
KOIIIKa
xB
Proxuit KOT
xB 0
Y
Bs HUepenaxoBblil
LBET
p &

YyepHast

PBIKHUIN



I: XBxe X*Y

G: X x2 X® Y
F1 XBx®s XBY XB x® XBY
od: KOIIIKA
KOT KOIIIKa
koT Yepen. YepH. Yepen
YepH.
BriBon:

OuneHnka penieHus, BHINOJHEHUS NPAKTHYECKOH padoThl

IpoueHT BHINOJIHEHHST PA0OTHI OneHKa ypoBHsI OATOTOBKH 6211 (0OTMETKA)
Bep0aJIbHBIN aHAJIOT

90 + 100 «S»-OTJIIMYHO

80 + 89 «4»- XOpoIIo

60 + 79 «3»- YIOBIECTBOPUTEIHHO

menee 59 «2»- HEYJIOBJICTBOPUTEIBHO

Pa3znen 3. Teopus 3BosIOnIUA
TECT 110 TEME: PA3BUTHE OPTAHUYECKOI'O MHUPA.

1 BAPUAHT
N3 npenioxkeHHBIX BAPHAHTOB OTBETOB BbIOEPUTE BEPHBbIl M MOCTABbTE €ro HANPOTHB
BOIpoca:

BapuaHThI 0OTBETOB:
IpsI — apxeil, IpoTepo30H, Maaeo30i, Me3030i1, KaltHO30M.
Hanpagsiienust 3Bosronuu — apoMopdho3, uanoaaantanys, AereHepamnus

Bompochr:
1.Korna ’u3Hb «BbIILIa» Ha Cylry?
2.Korma 6b11 pacuBeT penTuinii-IuHO3aBpOB?
3. Korjaa Ob11 paciBeT rojloCEMEHHBIX
pactenuii? 4. Bo3HUKHOBEHME ITpoLiecca
dboTtocunTe3a?
5K KaKOMY HaIlpaBJICHUIO 3BOJIIOOWU OTHOCHUTCS IMOABJICHUC M3BUJIMH I'OJIOBHOI'O MO3ra y
YeJI0BeKa, MIIEKOIUTAIOIIUX ?
6.K KaKOMY HallpaBJICHUIO 3BOJHOLIUH OTHOCUTCA OTHHAJACHUC XBOCTA Y I' 0JI0BaCTHKA?
7.Koraa BO3HUKIIU [TEPBbBIC KUBbIE OPraHU3MBbI?
8.PaciBeT nepBbIX MOPCKHX OECIIO3BOHOYHBIX ?



9. Pacuser pr16?
10. Bo3HUKHOBEHME NEPBBIX IPUMUTHUBHBIX
pentwimii? 11.1losBnenue nepBonTUl, —
apxeornrepukca?
12.B kakoii craguy GMOJIOTHYECKOT0 MPOorpecca Wil perpecca HaxoUTCs TPEHIAHACKUM KUT?
13.K xakomy HanpaBJIeHHUIO 3BOJIIOLUN OTHOCUTCS BOZHUKHOBEHUE 1IBETKA Y paCTEHUI?
14.Kakas 3pa Obl1a caMoi JUTHTETHHON?
1 5.Korza BO3HUKIIU NIEPBBIE AEPHBIE OPraHU3MBbI?
16.K xakomMy HampaBIE€HUIO IBOJIOLNN OTHOCUTCS MOSIBICHHUE YENIOCTeH ¢ 3ybamu.
2 BAPUAHT
N3 npeniokeHHbIX BAPUAHTOB OTBETOB Bbl0epHTEe BePHbI M NMOCTABbTE €r0 HAINIPOTHB
BOIIPOCA:

BapuaHTbl 0TBETOB:
IpbI — apxel, IPOTEPO30i, aNe030i, Me3030i1, KAHO30i.
Hanpagsiienust 3Boiiouuu — apomopdho3, uanoaganTtamms, AereHepams.
Bomnpocsbr:
1.Korna Bo3HUKIIA )KU3HB B MOpe?
2.Koraa Obl pacuBeT 3eMHOBO/IHBIX ?
3.Koraa 0b11 pacBeT ManmopoTHUKOOOPA3HBIX ?
4. B kakoil cTaguu — OHOJOTMYECKOTO Iporpecca WIM perpecca — HaXOIATCA
ceifyac 3eMHOBO/IHbIE?
5. bblumii ¥ CBMHOM LENHM HE MMEIT OpraHoB numieBapeHus. K kakomy
HAIPAaBJICHUIO YBOJIFOLIMA OTHOCUTCS 3TO sSIBJIEHUE?
6. Korma mpounsomiesn BbIXo1 pacTeHUi Ha cynry?
7.Koraa BbIIIIM Ha CyIly NIEpBHIE TO3BOHOYHBIE?
8. K xakoMy HanpaBJI€HUIO 3BOJIOLUN OTHOCUTCS NOSBIIEHNE TTOKPOBUTEIBCTBEHHOU
OKpacKH y NTHIl?
9. K kxakoMy HanpaBJIEHUIO HBOJIIOLIUN OTHOCUTCS MOSIBJIEHUE NIEPETOPOJIKH B
cepJle, pa3IeIuBIINi €ro Ha MPaByIo U JEBYIO MOJIOBUHBI?
10. epeBo rMHIo coxpaHuioch Toibko B Anmonun u Kurae. Kakoe Ononoruueckoe
SIBIIEHUE 311€Ch HaOmromaercsa?
11. B Hacrosiee Bpems Ha 3eMiie 0koso 1 MitH. BU10B HacekoMbIX. Kakoe
OMOJIOTUYECKOE SIBIIEHHUE 31eCh HaOmronaercsa?



12. K xakoMmy HanpaBJICHUIO 3BOJIIOLUN OTHOCUTCS MOSBICHUE Y IBETKOBBIX
Pa3IMYHBIX IPUCTIOCOOICHHI ISl paCIIPOCTPAHEHUS CEMSIH?
13. B kakoii ctaauu — OMOJIOrMYecKOro Mporpecca Win perpecca — HaxoJuTcs B
HACTOSAILEE BPEMs yCCYpUMCKU TUrp?
14. B kaxyro 3py NTHLBI U MICKONUTAIOLINE 3aHSIM F'OCIIOACTBYIOLIEE MTOJIOKEHHE Ha 3emiie?
15. Korna Bo3HHKJIA KU3HB B MOpe?
16. Korja nosiBUIIMCH 3Bep0o3yOble sALIEphl U EPBbIE MICKOMUTAIOIINE?

3AJJAHMUE (¢pponTanbubiii onpoc) TEKCT
3AJAHUA:
1. JTaiiTe onpeneneHust CASAYIOIIMM MOHITUSIM: BUJl, OMOIIEHO3, OIS .
2. W310xuTe OCHOBHBIC B3MIISAIBI HA 3BoIoNuIo JInaHes. KakoBel 3aciyru JInnHes B
Pa3BUTUHU 3HAHUU O XKUBOM Mpupoae? B uém Obutn ero 3a0myKIeHus, OLTHOKHU?
3. M3nmoxkute OCHOBHBIE B3TJIsA6I HA 3Bomonuio Jlamapka. KakoBsl 3acimyru
Jlamapka B pa3BUTUU 3HAHUH 0 kuBOU npupoae? B uém Obltu ero 3a0yxaeHus,
OIUOKH?
4. VznoxxuTe OCHOBHBIE MOJIOKESHHSI SBOIOIMOHHOM Teopuu [lapBuHa.
5. Kaxkwue cymectBytoT popMbl ectecTBEeHHOTO 0TOOpa? JlaiiTe UM XapaKTEPUCTHKY,
MIPUBEIUTE IPUMEPHI.

Yci0BuS BLINOJIHEHUS 3a0aHU
1. Mecto (BpeMs1) BBITTOJIHEHUS 3aaHsI: 3a/TaHUE BBITIOTHSACTCS BO BPeMsI AYJIMNTOPHOTO 3aHATHS
2. MakcuMasbHOE BpeMsl BBITIOJIHEHHUS 3a/1aHusl: 25 MUH.

IlIkajia oneHKHN 00pa30BaTeIbHBIX JOCTHKEHMI

Kpurepun ouenku:

-OIICHKA «OMJIUYHO» BBICTABIISETCS 00yUYaIOIEMYCs, €CIIM OTBET Ha BOIIPOC TOJTHBIN, JIOTHYHBIH,
TPaMOTHO U3JIOKEH.

-OlICHKa «XOopouwt0» BBICTABISIETCS OOydaloleMycsl, €CIM JOMYIIEHbl He3HAYHTEIbHbIC
MOTPEUTHOCTH B OTBETE HA BOIIPOC.

-OIICHKA «Y00671emeopumeibHo» BBICTABISETCS OOYYarOMIeMyCsi, €CTd OTBET Ha BOIPOC
HEJIOTUYHBIHN, HE ITOJTHBIIA.

-OIICHKA «HEy006/1emeopumeibHo» BBICTABISACTCS O0y4aloleMycs, €Clid HEeT OTBETa Ha
MOCTaBJICHHBIN BOIIPOC.

CAMOCTOATEJIBHASA PABOTA 110 TEME:
BOPbBBA 3A CYHIECTBOBAHMUE. OBOJIIOIUMOHHOE YYEHUE.

1. Omnpenenute, 0 Kakoi popme 6OPLOBI 32 CYIIECTBOBAHUE UIET PEUb B KAKIOM
OTJICJTbHOM BBICKA3bIBAaHUU (3arajike), pacrpeaesuTe BUIbl OOPHOBI 32 CYIIICCTBOBAHUE 10
COOTBETCTBYIOITHM KOJIOHKAM.

BuyrpusuaoBasi 6oppb6a  MexBuaoBas 0opbda Bopb6a ¢ HedaronpusaTHLIMHA

YCJI0BHSIMH Cpe/ibl

1. I'myxo3embe. MHOTO CHeTa, JIIOT ¥ 33 JUPUCT MOPO3. | '0JI0/IHO JIMCHUIIEC B HAIIIEM JIECY, HO OHA
XOJHT, UILET, IepederaeT ¢ pa30pOoCaHHBIX M0 0OJOTY KIFOKBEHHBIX MOAYIIEK, HAXOIUT
cripsTaBIIUXcs TphI3yHOB.(MekBH10Basi 60pbL0a)

2. Open ObeT coKoma, a COKOJ ObET rycei,

Crpatatcs nyku Kpokouia,



OT TUrpa rUOHET BOJIK, 8 KOIIKA €CT MBIIIEH.
Bcerma umeet Bepx Haj cnabocthio cuia. (MexBuaoBas 6oprba)

3. XKenaro *U3HU MHOTO JIET,
He 3naii 161 BoBce 000 MHe!
Hatiny st yxun u o6en,
[Toxka T8I ecTh B Moeii cynbOe. (ITapazutusm, MeXBHIOBAS)

4.0160poM 1aBHO 3a0paKOBaH.
Horam He cHOCHUTB T'OJIOBBI!
Kusute, cunpHelme OpaTbs,

A MHe He yWUTH 0T Cyb0BbI. (XHIHUK- )KePTBa, MEKBUI0BAs).
5. [TMHTBUHBI TOMOTAIOT JAPYT JAPYTY BBHICKH)KUBATH U BRIKAPMJIMBATH NTEHIIOB. (BHyTpHBHIOBAs).
6. B XBOWHOM JieCy BBICOKHE JCPEBbsI ITOIABIISIOT POCT HU3KKX JiepeBbeB. (BHyTpHUBHIOBas).

7. Cepas kpwica, Ooyiee CUJIbHasi M arpeccUBHasi, BBITECHSET YEpHYI, KOTOpas Telepb
BCTpEYaeTCs JIMILB B JIECHBIX pailoHaX WM MycThIHU.(MexBuaoBas).

8. Enib xopo1o pa3BuBaeTCs MO/ 3aLIUTOM jieca, a MOTOM 3aTeHseT ero. (MexBuoBas).
9.Yaiiku, cuHUILIBI, OYpEBECTHUKHM YOMBAIOT MTEHIIOB MPU WX OOJIBIIIOM KOJUYECTRBE.
(BryrpuBunonas).

10.B ABcTpanun OOBIKHOBEHHAas I4Yesla BBITECHWJIA MAJICHbKYIO TY3€MHYIO IYEIKY, He
uMeronIyo xana. (MexBuuonas).

11. Ackapusl Tapa3uThl YeJI0OBEKa, 3apa3uxa U MOBUIIMKA - TApa3uThl pacTeHui. (MexBuaoBas).

12.3umoii B 11000M U3 FOPOJICKUX MApKOB I'OJyOH OTIOHSIOT OT OPOLIEHHBIX HA CHET KPYIIbI U
KpolIeK BopoObeB. (MexBH10Bast).

13.bosiee cuibHBIE BOPOHBI OTTOHSIOT OT KOpMa CBOHMX OoJiee CiIabbIX M MEHEE dHEPTHYHBIX
KOHKYpeHTOK. (BHyTpuBH10Bas).

14.OrpaHuueHue yyactka 0OUTaHUs CUCTEMON METOK

-KOILIa4ybH U MEJIBEKbU O0UPAIOT KOPY (TOUAT KOI'TH);
- y IpUMAaTOB NaXy4He MOJAMBIIICYHBIE )KETIE3BI;

- cO0aKU METAT TEPPUTOPUIO MOYOIA.



- IEHUE NTHIL - CUTHAJ 3aHATOCTH TeppuTopuu. (BHyTprBUIOBas).

15.3epHa xs1e0a 4acTo CTpaatoT OT KEJITO-3€JICHOT0 KJI0Ma Yepenamky. TeaeHoMyc
OTKJIaJ(bIBAET CBOE SIMIIO B SN0 YEPETALIKY, U JIJMUYNHKA TEJIEHOMYCA ChEAAET Er0 COAEPIKUMOE.
(Me>xBu0Bas)

16.B Tynape nocne CHUIBHBIX CHETOMAI0B OJICHSM TPYIHO T00BIBATH SATEIb U3 TOJ CHeTa, Mpu
3TOM MHOTHE KMBOTHBIE THOHYT OT rosiosa. (boprba ¢ HeOIaronpUATHHIMU YCIOBUSIMH CPEIBI).
17.TerepeBa Ha TOKax COOMPAIOTCS MO HECKOJBKY JAECATKOB HA JIECHBIX MOJISIHAX €Ile HOYbIO.
Mesxy caMiiaMy BO3HUKAIOT KECTOKHE JPAKH, a CAMKU B 3TO BPEMsI CUJIST Ha OMYIIKaX MOJISTHBI
Wi B KycTax. CaMIlbl IPUHUMAIOT XapaKTepHOE MOJOXKEHHUE Tela U HM3/AI0T CBOCOOpaszHbIe
3BYKH. (BHYTPHUBHIOBAS )

18.B AHraM#M MHOTO YMUPAIOIIUX BSA30B, 00JIE3HD BA30B BBI3BIBACT I'PUO, Y KOTOPOTO HET HU
HOKKH, HU IIJISIIKUA. DTOT Irpub HapyliaeT BOJIOCHAOKEHHUE IepeBa, 3aKylIOPUBAET COCY/IbL,
KpOHa JIepeBa JKeITeeT. ITOT I'pUd pacIpOCTPAHSAIOT KOPOEIbl, KOTOPBIE XKUBYT HA 30POBbIX
JIEPEBbSIX, @ XOJIbI ISl pa3MHOXKEHHSI IPOKJIAIBIBAIOT MO KOPOM OOJBHBIX 1€PEBLEB.
(MexxBHIOBAs )

19.B IlogmMockoBbE BO BpeMsi 3aCyXH B COCHOBOM OOpY YETHIPEX METPOBBIC JEPEBbsl HAYAIH
9yTh MMOJCKIXaTh. VX 1IecTH MeTpoBbIe OpaThs, y KOTOPBIX OblIa 0OJIbINasi KpOHA, JOKHBI ObLTH
OBl CTpaJaTh OT 3aCyXH TOXKE, OJIHAKO OOJIbIINE JePeBbsl UyBCTBOBAIHU ceOs xopouro. Ctamu
KONaTh, 0Ka3aJI0Ch, YTO KOPHHU Y T€X M JPYTruX ObUIM Ha OJAMHAKOBOU TITyOMHE, HO Y OOJBIINX
OHHU OKAa3aJIUCh T'YIIE B MATH pa3. (C HeOIaronpusTHHIMU)

20. B 3arymieHHBIX oceBax KOK-carbi3a NEpPBBIMU IPOPOCIIH CEMEHA, MOIY4YHUBIINE OOJIbIIE
MATATEIBHBIX BEIIECTB U BOJBL. Yke uepe3 20-30 CyTok rHOHYT pacTeHUsT KOK-Carbi3a,
KOTOpBIE MTOMAIa0T MOJT PO3ETKH JIMCTHEB paHee B3OLIEAIINX PACTEHUH; (BHYTPUBH10Bas)

21. 3epna xyeba 4acTo CTPAIAIOT OT KEJITO-3€JICHOTO KJIOMa Yepenaliky. TeleHoMmyc
OTKJIaJIBIBAET CBOE SIIIIO B SlIE Uepenallky, U JHYMHKA TEJICHOMYCa ChEJJaeT €0 COJIEPKUMOE.
(MexxBHIIOBAs )

22. MHorHe pacTeHust THOHYT OT O0JIC3HETBOPHBIX OAKTEPUI M BUPYCOB. (MEKBHIOBAs)

2. CpaBHHUTE eCTECTBEHHbI W HCKYCCTBEHHBII 0TOOP, 3aN0JTHUTE TA0JINILY:

IIpu3Haku 1Ji CPABHEHUS HckyccTBeHHBIH 0TOOP EcTtecTBeHHbIH 0TOOP

1. Omoéuparowuii paxmop

2. Ombupaemvle npusHaxKu

3. Ocnosa ombopa

4. Pezynomam ombopa

OTBeTbTE HA BONPOC



OO6mwsacuute ¢ Touku 3perus K. Jlunnes, XK. b. Jlamapka, Y. JlapBuHa oOpa3zoBaHue JUIMHHOU ILIEH Y
xupada 1 OTCYTCTBHE OPTaHOB 3PCHUS y CIICTIBIIIA.

IIpakTnyeckas padora:

«CpaBHHTe/IbHAS XaPAKTEPUCTUKA €CTECTBEHHOI0 U HCKYCCTBEHHOI0 0TOOPa».
3anosHUTE TAOTHITY:

JAaHHOTO ITPU3HAKa

Bu b Ha xakux Kakast popma  |OtOuparommii  [/lnmurensHocTh  |Pe3ymbTaThl
oTOopa OMONIOTMYECKUX  [M3MEHYMBOCTH  ((haKTop oTOopa oTOopa

CBOICTBaX CITy>KUT

OCHOBAH OTOOp  MCXOIHBIM

MaTepuaIoM
«CpaBHeHHe PO ECCOB ABUKYIEr0 H CTa0WJIM3HPYIOLIEro 0TO0pay.
CpaBHeHHe IPU3HAKOB OpraHu3Ma.( 3aroTHEHUE TaOIUIIBI)
Opranusm [[Ipu3Hak  |YciIoBUS M IPUUMHBL  (3HAUYEHUE JaHHOTO  BhIBOA: Kakas opma
OpraHu3mMa [BO3SHUKHOBEHUSI NpU3HaKa oTOOpa AeicTBYeT Mpu

IMMOABJICHHUN
TAaHHOTO TIPU3HAKa?

KpI/ITépI/II/I OLCHMBAHUA 3aJaHusd:

“5” - TaOmuLa BHIMOJIHEHA B TIOJIHOM 00BEME
“4” - B X0/I¢ 3aMONHEHKS TA0NUIBI MATEPUA OTPAKEH HE TONHOCTBI0, IMEIOTCSA HE3HAYMTEIbHBIC HETOUHOCTH,

HEAO0YCTBL

“3”-B X0J€ 3all0JIHCHUA Ta6J’II/IHBI MaTepuall OTPaKECH HE IMOJHOCTHI0, UMEIOTCA 3HAYUTCIIbHBIE HCTOYHOCTH,

HEAO0YCTbI

“2” - Tabnumna otpaxaer MeHee 50% MaTepuana WM HE BHITIOTHEHA




IIpakTHyeckas padora:
«H3y4eHne npucnoco0IeHHOCTH OPraHU3MOB K cpe/ie 00UTaHHD)

Bapuant Nel
Hedn: M3yunth npucrnocoOJeHHOCTh OPraHU3MOB K cpejie oouTanus. HayduThcst anaau3upoBaTh U

CPaBHHUBATh.
Oo0opynoBanmue:
1) yueOnuk C.I'. MamonToB, B.b. 3axapos (c. 236-237),
2) TeTpanb, pydKa, MOCTOM KapaH/Ialll, THHEHKa,
3) repbapuu, KaOMHETHBIE PACTCHUS,
4) CchpaBOYHHKH,
5) xaOWHETHBIC pacTCHUS.
Xoa padoThI:
1. Ucionb3yst MaTepratbl yaeOHMKA M TOTIOJHUTEIBHYIO JINTEPATypPy, a TAKXKe repOapuH,
KaOMHETHBIC PACTCHHS WIIM PUCYHKH 3aIIOJHH TaOJIHILy.
«CpaBHUTEIbHAS XapaKTEPUCTHUKA TIPUCTIOCOOIICHUSI OPTaHU3MOB K CpeJie OOUTAHUS:

OOBEKT [Tpu3Haku YcioBust [Tpoucxoxxnenue
V3Yy4CHHUS MPUCIIOCOOIEHHOCTH oOuTaHUs IIPU3HAKa

2. Crienaii BBIBOJI O MIPOJIETAaHHOM paboTe
Bapuant Ne 2

Heawb: Hayuntses ananu3upoBath, CpaBHUBATh. BBISABIATE Mpucnocobsienns y oprann3mMoB. OObSICHUTH
UX OTHOCHUTEJIbHBINA XapakTep U MPUYMHBI BOSHUKHOBEHUN MPUCTIOCOOICHHUS.

OobopynoBanmue:
1) omucaHue CTPOCHHUS M )KU3HEACATSILHOCTH KPOTA,
2) KOJUICKITUS HACCKOMBIX,
3) omuMCaHWE CTPOCHHS M )KUZHEICATCILHOCTH HACEKOMBIX,
4) pyuka, OCTOM KapaH/alll, JHHelKa,
5) repbapumu,
6) crnpaBOYHUKH,
7) xaOWHETHBIC PACTCHHS.
Xo/ padoThI:
1. BolsiBUTE 1 3aIIUIIUTE PUCTIOCOOICHNUS K )KU3HU B TIOYBE Y KPOTa!
a) B popme Tena;
0) 0COOEHHOCTH BHEIIHETO CTPOEHHH; B) B
o0pase XHU3HHU.
2. O0BsicHHTE, B UEM COCTOUT OTHOCUTEILHBIN XapaKTep ITUX MPHUCITOCOOICHHMI (Ha OJTHOM
npumepe).
3. PaccmoTpu HacekombIx. OnipeiennTe TUTT OKPaCKH HACEKOMBIX.
4. CocTaBbTe U 3aII0JHUTE TAOJIUILY, BKIIIOYAIOIIYIO KOJOHKHU: Ha3BaHHWE HACEKOMOT 0, cpejia
oOUTaHMsI, TUIT OKPACKH, OMOJIOTHYECKOE 3HAUYECHNUE OKPACKH.



5. Crenaiite BBIBOJI O TIPOJIEIIaHHOM pabore.

B pesynbTare mpoBeneHusi 1abopaTopHOW pabOTHI CTYASHT JOJDKEH HAYYHUThCS Ha OCHOBE 3HAHUIA
JBIKYIIMX CHJ DBOJIOUMU OOBACHUTH NPUYMHBI MHOTOOOpa3usi BHUJOB JKUBBIX OPraHW3MOB U HX
OPUCHIOCOOJIEHHOCTh K  YCIIOBHSM OKpYKAlOIIEeW, Cpenbl, pPacKpbhITh OTHOCHTENBHBIM XapakTep
1e1ecoo0pa3HoOCTH;  OOBACHUTh, YTO HW3MEHEHHE TE€HETUKM TMONYyJISIUU €CThb IPEeANOChUIKa
9BOJIIOLIMOHHOIO IIPOLIECCa.

Pa3urTne :xku3HH Ha 3emiie H YeJI0BeKa
1.Onenute npengaraemMple (PaKThl ¢ TOYKH 3PEHUS APTYMEHTAIIMA OCHOBHBIX THITOTE3 O
MIPOMCXOXKICHUN YeJIOBEKa: IBOJIOLIMOHHBINA MyTh U KpeannoHu3M. [lomecture dakThl B

COOTBETCTBYIOIINE TYCHKU TAOIHUIIHI.

TabauyaNel I'unoTe3bl IPOUCXOMXKICHUS YEIOBEKa

DaKThl, DaKThI, HetiTpanbabie (hakThl
CBHUJCTCIILCTBYIOIIUC 3a CBUJICTCIILCTBYIOIIUC 3a
TUIOTE3Y MPOUCXOXKICHUS CUIIOTE3Y O CO3JaHUU
YqCJIOBCKA OT )KUBOTHBIX. uesoBeka borom.
DaKThI:

Nel — Hannune y yenoBeka pyJUMEHTApHBIX OPraHOB, HAIPUMED, KOITIHKA.

Ne2 — HeB03MOXHOCTb Ha JaHHBII MOMEHT COCTaBUTbH IOJHYK) KapTHUHY BO3HMKHOBEHMS
YeJI0BEKa OT IUKUX MPEIKOB.

Ne3 — Hanuuue y yenoBeka BOJIOCSIHOTO ITOKPOBA HA T'OJIOBE.

Ne4 - Hannuue y yenoBeka aTaBU3MOB.

Ne5 — Hannune yeTsIpéx pas3Heix pac UenoBeka pa3yMHOrO.

No6 — Hamnuume B pasHBIX TE€OJOTMYECKHX CIIOAX HMCKOMAEMBIX OCTAHKOB >KMBOTHBIX, HE
CYILLIECTBYIOIIMX B HACTOSIIIEE BpEMSI.

No7 — CnoxHas cTpyKTypa roJIOBHOTO MO3Ta YeJIOBEKA 110 CPABHEHUIO C KUBOTHBIMH.

Ne8 — CrtocoOHOCTP YeNToBeKa UCTIONB30BATh OPYAHS TPYA.

No9 - Hanuuune TonbKO y 4eaoBeKa WICHOPA3AeIbHON PEUn.

Nel0 — Hanmuuue y uenoBeka miieMEH, BeAyIUX TPUMUTHBHBIN 00pa3 )KU3HH.

Nell — OrHocutenbHO OOJbIIME pa3MEPHl TOJOBHOTO MO3Ta 4YelOBE€Ka B CPaBHEHHH C
YKUBOTHBIMHU.

Nel2 — Ouens cnoxHast conuanbHas CTPYKTypa OOJIbIIeH YaCcTH YeJI0BEYECKOro O0IIeCTBa.

Nel3 — Hannune ncKomaeMbIX OCTaHKOB YEJIOBEKOOOpPa3HBIX 00€3bsiH, KOTOPbIE MOTJIHU OBITH
IpeJIKaMH COBPEMEHHOT'O YEIOBEKa.

Nel4 — CnoxHOCTh OBEIEHUS U IPOSIBIICHUS ICUXUYECKOM JEATEIIbHOCTH YeJIOBEKa.

Nel5 — O6uIHOCTB CTPOSHHS OCHOBHBIX CUCTEM OPT'aHOB Y YEJIOBEKA U )KUBOTHBIX.

3aganue Ne2: Tecr.

Al. U3 nepeunciieHHBIX MPEeIKOB COBPEMEHHOI0 YeJIOBEKA CAMbIM PAHHUM NpeCTABUTEIEM Poaa
YeJioBeK ABJSIETCA: a) ABCTPAIONUTEK; 0) HEaHIEPTAJEIl, B) MUTECKAHTPOII; T) KPOMaHbOHETI.

A2. UckonaeMplii IpeI0K YeioBeKa ¢ 00beMoM roioBHOTo mo3ra 500-600 cM®, He BJIAIEBIIMIA
peybl0 M He U3TOTOBJISIBIINI OPyaHsl TPYJA, - ITO:

a) KpOMaHbOHEII;, 0)TUTEKAHTPOII; B) HEAHEPTAJICIT; T') aBCTpaIONuUTEK. A3.

ConnanbHy0 Npupoay nMeeT (paKTOp IBOJIIOLNH Yel0BeKa:

a) npeiid reHoB; 0) eCTECTBEHHBIN 0TOOP; B) HACIEACTBEHHOCTD; T') TPYJOBas IeATeNbHOCTh. A4. B
CBfI3H C MPSIMOXOK/IEHNEM Yy YeJIoBeKa: a) chopMupoBaiack pedb; 0) CTOma UMEET CBO/JI; B) CHIIBHO
pa3BUT MO3TOBOH OT/EI Yepena; I') MO3BOHOYHUK COCTOUT U3 TIO3BOHKOB.



B1. K 6nosiornyecknm pakropam 3BOTIOLNH YeJT0BEKA OTHOCATCS:

1) ecrecTBeHHBIH 0TOOD; 4) HaclleICTBCHHAS U3MEHYHUBOCTD;
2) pa3BUTHE HCKYCCTBA; 5) uzossis;
3) TpymoBas OeSTeIbHOCTD; 6) co3HaHue U peUb.
B2.0cobenHOoCTH NPUMATOB, NOCTYKHBIIHE BA’KHBIMH MPEANOCHIIKAMM /IS AHTPONOreHe3a, 3To:
1) wnamuuue auadparmsl; 4) xBaTaTenbHas ePEeIHSSI KOHCUHOCTb;
2) MIICYHBIE JKeTe3Hl; 5) oOriecTBeHHBIN 00pa3 KU3HH;
3) XOpOoIIO Pa3BUTHIA I'OJJOBHOW MO3T; 6) IIepCTHBIH ITOKPOB.
B3. Ilpu3nakn KpoMaHbOHLA:
1) Xxopoio pa3BuTas peyb; 4) MoI1IHBIE HATOPOBHBIE
BaJIHKH,

2) HCIIOJIb30BAHUEC IPUMUTHUBHBIX Opy,Z[I/Iﬁ K3 KaMHs,; 5) HU3TOTOBJICHHUC CIOXKHBIX



Opyaui;
3) pa3BHUTHE HACKAJILHOW KHBOIIHCH; 6) 00eM rOJIOBHOTO MO3Ta
800-1100 cm®.

B4. B otiimume oT ApYrux MJICKONMUTAIOMINX YEJI0BEK HMeeT:

1) wu3ruObI MO3BOHOYHHUKA; 4) XOpOIIIO Pa3BUTYIO
KHUCTB;

2) cxaryro ¢ OOKOB TPYAHYIO KIIETKY; 5) MONHYO MePeropoKy
MEKIY KeTyI04YKaMH Cep/la;

3) CWIBHO Pa3BUTHIM MO3TOBOM OT/EI Yeperna; 6) ceMb IIeHHBIX
TTO3BOHKOB.

BS5. HaiiauTe cooTBeTCTBHE:
1. BriepBbie BBIABUHYI HJICIO, YTO YEJIOBEK — «POJACTBCHHHUK KHBOTHBIX), BBISIBIII Pa3THUMs
MEX/1y YEJIOBEKOM U KHUBOTHBIMH
2. TlomecTwit YenoBeKa Hapsy C BRICIIMMH W HU3IIUME 00€3bTHAMH B OJMH OTPSJT — IPAMATHI
3. OmnuceIBal MPOUCXOKICHHUE YEJIOBEKA: HCXOIHBIN MPEJOK YEJIOBEKA «UETBEPOPYKOEH
CYLIECTBO, KOTOPOE CIYCTUIIOCH Ha 3€MJII0 U MIOCTENEHHO CTPEMSICh K COBEPILIEHCTBY
MIPEBPATUIIOCH B IBYPYKOE CYIIECTBO, CIOCOOHOE K MPSIMOXOKICHUIO
4. Jloka3an Ha ¢dakTax OJIM3KOE POJCTBO YEJIOBEKA C aHTPOTIOUIaMH, YKa3aB Ha POJIb
COLMAJIbHBIX (PAKTOPOB
5. TMucan «Tpyn co3gan caMoro 4eIoBeKa»

A.) ©punpux Ourensc b) Apuctorens B) XKan batucr Jlamapk I') Kapnm Jlunmeit  []) Yapns3s

HapBunH

KonTpoabHBIE BONIPOCHI:
1. IToueMy ecTeCTBEHHBII OTOOP B HBOJIOIMH YeJIOBEKA MOCTENICHHO YTpaunuBal CBOE 3HaueHue?
2. Uem xapaKTepu3yeTcsi COBPEMEHHBII 3Tall BOJTIOINH YeJloBeKa?

BoiBoa: DBomONMsA YeIOBEKa BBINUIA M3-TIOJI OMOJIOTMYECKOTO KOHTPOJS, W BEAYIIUMH CTaIA
conuanpHble (GakTophl. [[1s COBpEeMEHHOrO 4YeNOoBeKa OCHOBHOM SIBIISIETCS COIMANbHAS JBOJIOIUS.
[ToxoneHus ar0/1€il, ¢ OJJHOM CTOPOHBI, MOJIYYAOT OT POAUTENEH KOMIUIEKC I'€HOB C HACJIEICTBEHHBIMU
MIPU3HAKaMU, C IPYTOM — OBJIAJIEBAIOT UCTOPUYECKUM ONBITOM YEJIOBEUECTBA B MPOLIECCE BOCIUTAHUS U
00pa3oBaHUsI.

Kpurepun onenku padorsbl:

IIpoueHT pe3yJIbTATUBHOCTH KauecTBeHHAasl OlleHKA MHAUBUYAJIBHBIX
(MpaBUJIbHBIX OTBETOB) 00pa3oBaTeJIbHbIX TOCTHKEHH I
0as1 (oTMeTKa) BepOaILHBIH aHAJIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIIO
70-79 3 YIIOBJIETBOPUTEIHLHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO

KOHTPOJILHaﬂ pa60Ta Imo TeMeE: «Hponcxomenne H Pa3BUTHUE )KU3HU HA 3emuie»
IIe.m,: ONpCACIINTEL YPOBCHL YCBOCHUA 3HAHMH 110 TEME: «HponcxomneHHe " pa3BUTHUC )KU3HU HA 3emne»

TecToBble 32 JaHUS € OINHOYHBIM BHIOOPOM OTBETA
1. B cooTBeTcTBHH € TUNOTE30i1 A. Onapuna:
1) >Ku3HB MOSIBIJIACH OJTHOBPEMEHHO C MOSIBIICHHEM 3eMITH
2) *KM3Hb 3aPOJANJIACH B BOJAX NEPBUYHOI0 OKeaHa




3) JKU3HB MEPEHOCUTCS C TUIAHEThI Ha TUIAHETY
4) >xu3Hb HA 3eMJIe CYIIECTBYET BEYHO

2. CoryacHo npejacTaBJIeHUSM 0 BOSHUKHOBEHHUH KUBOI'0 U3 HEKUBOTO B
nepBUYHON aTMoc(epe He ObLIO:

1) kucopona

2) MeraHa

3) Bomopona

4) BoIBI

3. IlepBbIe KUBbIE OPraHU3MbI HA 3eMJIe MOSABUIINCH:
1) B mpoTepo30HCKOH pe

2) B MMaje030#CKoi 3pe

3) B Me3030iiCcKOl 3pe

4) B apxeiickoii 3pe

4. YcTaHOBHTE MOCJIEA0BATEILHOCTD ITANOB PA3BUTHS )KHBOTHOI0 MUpPa 3eMJiu
oT HanboJiee IPeBHUX K COBPEMEHHbIM:

1) mosiBienue creroredaios

2) TOCIOJCTBO THTAHTCKHUX MPECMBIKAOIIAXCSI

3) MOsABJIEHNE KOCTUCTHIX PBIO

4) mosiBIICHHE TIEPBBIX MPECMBIKAFOIIHXCS

5) MosiBJICHHE COBPEMEHHBIX TTHII

Otsert: 31424

5. PacmoJio:kuTe rpynmnbl pacTeHuil B MOPsiIKe MX BOSHUKHOBEHHSI:

1) MOKpBITOCEMEHHBIC

2) ncuaopuTHI

3) marmopoTHUKH

4) roroceMeHHbIC

5) BOIOpOCITH

Otget: 52341

6. YcTaHOBHTE COOTBETCTBHE MEXKIY re0JOrHYeCKHMH IPAMHU M BAKHBIMHU
COOBITHSIMH, XapPAKTEPH3YIOLIHMH IBOJTIOIHIO JKHBOM MPHPO/IbI:

['eonornueckue sphi: CoOpITHs:
1) Maneo3oit a) BOBHUKHOBEHHUE IMOKPBITOCEMEHHBIX PaCTEHUI
2) Me3o3oii 0) pacuBEeT HACEKOMBIX, IITHILI, MJIEKOTTUTAIOLINX
3) Kaitno3oit B) BOSHHMKHOBEHHE XOPJIOBBIX KUBOTHBIX

I') paclBET MOKPBHITOCEMEHHBIX PACTEHHH J1) BBIXOJI PACTEHUN U3 BOJIbI HA

cymry

) paciset npecMbikarormuxcs Orset: 1 1,8; 2 a, e; 3 6,1
7. MHoroodpa3ue BH/I0B *KMBbIX OPraHNU3MOB — 3TO pe3yJbTar:
1) aKTHBHOTO MYTAI[HOHHOTO TIPOIECcca
2) 3BOTIOIUH
3) MeKBHI0BOI OOPHOBI
4) xoMOMHATHBHOM U3MEHYMBOCTHU

8.OCHOBBI COBPEeMEHHOIi CHCTEMATHKH KUBBIX OPTaHU3MOB 3aJ105KHJI:
1) K. Jlunnei

2) XK. KioBbe

3) K.B. Jlamapk

4) 3. XKoddpya Cent Unep



9.TTepBYy10 3BOJIONHOHHY 0 TEOPHIO CO3TAJ:
1) 7K.B. Jlamapk

2) Y. JlapBun

3) O. I'ekkenn

4) K. Jlunnei

10. AHraMiicKuii HATYPATUCT M MyTelleCTBEeHHNUK, OHMUM M3 MEePBbIX MPUIIET K BHIBOAY
1 000CHOBAJI U0 0 TOM, YTO BCe BH/IbI ’KUBBIX OPraHU3MOB 3BOJIIOLMOHHPYIOT BO
BpPeMEHH OT O0ILIUX MPEIKOB.
1) Kapn :
JIunnen
2) I'perop
Menpens
3)
Anexcannp OnemuH
4)Yapas Japsun

11. Ha pucyHke n3o0paskeH 0TIe4aTOK apxeonrtepukca. MHorue yuyéHble CHUTaIOT
ero UCKonaemMou nepexoaHoi Ggopmoi Mexx1y ApeBHUMH

'

1) nITUIIaMU U MJIEKOTTUTAOIIIUMHU

2) MpecMbIKAIIIUMUCS U ITHHAMHA

3) MPeCMBIKAIOIIUMHCS U MIICKOITUTAIOIIMMH

4) 3eMHOBOIHBIMH U MITHIIAMHU

12. OnHa U3 rIaBHBIX NIPUYUH COKPALLIEHUS] Pa3HO00pa3us BU/I0B ’KHBOTHBIX:
1) Bce Gosbliee yHOTPeOICHNE KUBOTHBIX B THIIY YEJIOBEKOM

2) upe3MepHOe Pa3MHOKEHHE XUIITHUKOB

3) pa3pyuieHne MecT OOUTAHNS JKHBOTHBIX

4) HaKOIUICHHE SIJOXUMHUKATOB B OKPYKAIOIIEH cpejie

13. Apxeiickasi 3pa HayaIach:

1)3500 mutH J1eT Ha3a;

2) 3200 muH €T Ha3ax;

3)3800 mutH jieT Haza;

4) 3000 mutH JIeT Hazaz;

14. JBo1IOLIMOHHBIE COOBITHSA, IPON301IIEIIIINE HA TPAHUIIE apXesl U TPOTEPO30s1:
1) nosiBIICHUE OJJHOKIETOYHOCTH;

2) MosIBIICHHE MHOTOKJICTOYHOCTH;

3) 0J10BO#i MPOLIECC H MHOTOKJIETOYHOCTh;



15. IlepBble Ha3eMHbIE pacTeHUsI HA3bIBAIOTCS:
1) ncnsioguTh;
2)rurpouTsr;
3)mMe30¢HuTHI;
16. Kpynnblii apomop¢o3, BbI3BaBIIMii MEPeCTPOiiKY BCeil OpraHn3anum Mo3BOHOYHbBIX:
1) >xeBaTeNbHBIN POTOBOM aIlapar;
2)XBaTaTeJIbHBI POTOBOIi anmapar;
3) KOJTIOIIIE — COCYIIHIA POTOBOH anmapar;
17. IlepBble 3¢eMHOBOHBIE }KMBOTHbIEC MIOSIBUBIIHECS] B KOHIIE IeBOHA 3TO:
1) numeTpomoH;
2)1BOSIKOABIIIIAIIAS PhIOa;
3) crerouedai;
18. JKuBoTHBbI€e,3aHSIBIIIME I'OCMOICTBYIOIIlEE MECTO B Me30301CKOI Ipe:
1) MO3BOHOYHBIE;
2)IIpecMBbIKarOIIHECS;
3)penTwinm;
19. Onenenenue 3eMJIM HAYATOCH:
1) 1-4 muH.eT Ha3a;
2)2-3 MUTH.JIET Ha3a];
3)5 MiIH.JIeT Ha3a;
20. OneneneHusi KaiiHO30iiCKOM IPbI CIOCOOCTBOBAJIU:
1) pa3BUTHIO XJIAIOYCTOIYNBON (payHbI;
2) pa3BUTHIO XJIaJJOYCTOHYUBOMN (IIOPHI;
3) pa3BUTHIO KapPOyCTOMUMBOMN (hayHBHI,
21 Aumponoc B niepeBojie ¢ IPevYecKoro 3To:
1) )KUBOTHOE;
2)pacreHue;
3)uesioBeK;
4)MIIEKONUTAIOIIEE;
22.PemialolnuM IIAroM Ha IYTH OT 00e3bSHBI K YeJ10BEKY CTAJI0:
1) mazaHue;
2)nonér;
3)npsiMoxokIeHne; 4)I0I3aHNUE;
23.Buapl, BbIMepuIne U3-3a KIMMaTHYeCKHUX H3MEHEHMIl:
1) Hocopor;
2) KPOKOJIUJT;
3) cabne3yOblii TUTD;
4) MaMOHT;
5) TIOJICHD;
6) LIEPCTUCTBIA HOCOPOT;
7) 00e3bsHa;
8) Turp;
9) yTKOHOC;
10) exuaHa;
11) keHrypy;
OtBet:3,4,6.
TecToBble 32JaHUS OTKPBITOr0 THIIA.
24) [TepBbiMU (HOTOCHHTE3UPYIOIMMHU OPTraHU3MaMHK OBLTH ...BOJOPOCIH.(CHHE-3eIeHbIe)
25) OnbUIEHHE TOJIOCEMEHHBIX OIBUISAETCS. . .(BETPOM)
26) BeiHammBaHue 3apobllieil B Tese MaTepu 1 3a00Ta 0 MOTOMCTBE PE3KO TOBBICHUIIH
.. .MJIEKOMUTAIOMIUX. (BBI)KHBAEMOCTb)



27) B Hauane kaliHO30MCKOM 3Pbl 3aBEPIIMIIUCE. . .[IPOLIECCHL. (TOPOo0Opa3oBaTeIbHbIE)

28) K npeBHuM ntosM(HeaH1epTaIblaM ) OTHOCST IPYIILY JIFOJeH, MOSBUBLIMXCS OKOJIO ....

Thic.JieT Ha3a(200)

29) [lepBbie COBpEMEHHBIE JTFOIH - ...(KPOMAHbOHIIbI)

30) Buytpu Braa homo sapiens BeIACIsSIOT TpH OOJIBIIME PAChl: HETPOUIHYIO, EBPONICOMTHYIO U
...(MOHI0JIOH/IHY10)

31) Benymiyro poJib B 3BOIOLMHN YEJIOBEUECTBA HA COBPEMEHHOM 3Tarle CTalau Urpath .....

(bakTopbl.(colMaIbHBIE)

TecToBbIE 3aJaHUA HA YCTaHOBJICHHUE TTOCACT0OBATCIbHOCTH

32) Jpbl pa3BUTHS KU3HU HA 3eMJIe CJIeJOBAH B CJIeyI0IIeM MOPsAIKe:
1)porcxoXkIeHHE YeTOBEKa,

2) KalfHO30MCKas dpa;

3)Me30301icKas 3pa;

4)naneo30iickas 3pa;

5)apxeiickas ¥ MPOTEPO30ICKast IPHI;

OtBer:5,4,3,2,1.

33) OcHOBHBIE COOBITHSA IBOJIOIMH *KUBOTHBIX IIVIM B CJIeyIOLIEM MOPsAKe:
1)Bo3HUKHOBEHHE TBEPIOTO CKEIIETA;

2)Pa3BuTHE IIEHTPAILHOM HEPBHOM CHCTEMEI,

3) Bo3HHKHOBEHHE MHOTOKJIETOYHOCTH,

4)Pa3BuTHe 00IIIECTBEHHOTO TIOBEICHHS;

OrBer:3,1,2.4.

TecToBbIE 3a7aHNA HA YCTaHOBJICHUE COOTBETCTBUSA

34) Kaxoi yesi0Be4eCKOil pace, ;)kuBy1leil Ha 3emJie COOTBETCTBYET ONpe/le1éHHbIN IBeT

KOKH:
pachbl HBET KOXKHU
1)HerpouHas 1)uépHas
2)eBponieongHas 2)xénras
3)MOHTOIOMHAS 3)oenas

Ortser:1 -1,2-3,3-2.
35) Ka:knasi pa pa3BUTHS KM3HU COOTBETCTBYET CBOEMY HA3BAHMIO, B CBSI3H C DBOJIIOIHENH

KUBOI'0
Opa DBOJIIOIIMOHHOE Ha3BaHUE DPbI
1)apxeit | )nepBUYHas )KU3Hb
2)npoTepo3oi 2)cpenHsist JKU3Hb
3)naneo3oi 3)apeBHsIS )KU3HB
4)me3030i 4)ipeBHEHTIINIA
S)KkaliHO301 S)HOBast )KU3Hb

Ortser:1-5,2-1,3-3,4-2,5-5.
36) Ka:xxnasi spa pa3BUTHS KM3HU HA 3eMJle XapaKTepPU3yeTcsl CJIeXy0IUMI KPYyTHeH MU

apoMopgo3amu:
Opbl pa3BUTHS )KU3HU Apomopdo3bl
1 )xarapxeit 1 )mosiBneHne mpoxkapuoT, GOTOCHHTE3a U
030HOBOTO CJI0s1
2)apxei 2)BBIXOJ] paCTEHUI Ha CYIIy, NOSIBICHUE
OPIOXOHOTUX U FOJIOBOHOI'MX MOJUIIOCKOB,
MOSIBIICHUE MAOPOTHUKOOOPA3HBIX,




MMOsABJIICHUEC 3€MHOBOJHBIX

3)nporepo3oit 3)rosiBIICHME SIMLEKIATyIUX, BOSHUKHOBEHHE
CyMYaThIX U IIalleHTapHbIX, BOSHUKHOBEHHE
MOKPBITOCEMEHHBIX

4)naneozoi 4 )’)KUBBIX OPraHU3MOB HET

S)mMe30300 5)NOSIBIIEHNE DYKapUOT, MHOI'OKJIETOUHBIX
[PAaCTEHUI, MHOTOKJIETOYHBIX )KMBOTHBIX, 'yOOK
1 4yepBer

6)KkaitHO3011 6)[OSIBIIEHHE COBPEMEHHBIX TPy
MJIEKOTIUTAIOIIHX,, OJICACHEHMS, TIOSIBIICHHE
HerIoBeKa

Ortser:1-4;2-1;3-5;4-2:5-3:6-6.
37) Kaxnasi 3pa pa3BUTHS JKHU3HH HA 3eMJIe XapaKTepPU3yeTcsl CJIey0NIMH MPU3HAKAMM:

1) YcranaBiuBaeTCs TEIUIBINA KJIMMAT, 3aBEPILIAIOTCS TOPOOOPa30BaTEIbHBIE IPOLIECCHI.
O6ocobmstores Cpenuzemuoe, Yeprnoe, Kacnmiickoe, Apansckoe Mops.
2) BosnukHOBeHue u3HU Ha 3emuie. [losiBieHre MepBhIX KIETOK — Ha4ajio OMOIOTHYeCKOM
sBotoMU. Crebl )KU3HU HE3HAUNUTEbHBI.
3) IosBsIIOTCS MIepBbIE HA3€MHbBIE PACTEHUS — ICUIIO(MUTHI, 3aHUMAIOIINE TPOMEKYTOUHOE
MOJIOXKEHHE MEXK/1y BOJOPOCISIMU U HA3EMHBIMU COCYAUCTBHIMHU PACTEHUSIMHU.
4)TlossBunucey Ypai, Taup-1llans, Anrtaii. Hauano pacusera penTHiIni — HAUNHAETCS «BEK
JTMTHO3aBPOBY.
5) [ToBepXHOCTH MJIaHETHI MPEACTABIIIO COOO0M TONIYIO MYCTHIHIO, KIIMMAT XOJOJHBIN, Bo3HUKIN
BCE€ TUIIBI OECTI03BOHOYHBIX KHUBOTHBIX. IIIpoKo pacnpocTpaHeHs! pocTeiiine,
KHIIEYHOIOJIOCTHBIE, T'YOKH.
6) B cepennHe 3T0M# 3pbl HA CyIIy C IEPBBIMU HA36MHBIMH PACTEHUSMH BBIIIUIN IIEPBBIE
JBIIAIIIE BO31YXOM )KMBOTHBIE — WIEHUCTOHOTHE. B BooeMax mpoaosmkanocs OypHoe
pa3BUTHE HU3LINX KUBOTHBIX.
1) kaiiHO30¥iCKast Hpa;
2)apxemckas 3pa;

3) naneo3oiickas apa;

4)Me3030McKas dpa;
5) nmpoTepo3oiickas 3pa;
6) maneo3oickas spa;

Otsersl:1-1;2-2;3-3:4-4:5-5;6-6;
Kaxnas 3pa pa3zBuTHSA JKM3HH XapaKTepHU3yeTcsl ONnpeleJJéHHBIMA KIHMATHYeCKUMHU
YCJIOBHAMM:

Opa pa3BUTHS )KU3HU KimmmaTtnaeckue n3sMeHeHHs
1 )xaitHo30¥CKas 3pa 1)KITUMAT XOJIO/IHBIN, YacThIe
oneaeHenus, 1 % cB0OOOTHOTO KUCIOPOA.
2)Me3030McKas 3pa 2)IBUKEHHE KOHTUHEHTOB, 00pa3oBaHUE aTIaHTHUYECKOrO OKeaHa, Hayalo
TTBUKCHHS
MaTEpUKOB
3)maneo3oickas spa 3)ycTaHOBJIEHUE PABHOMEPHOTO TEIIOTO
KJIUMaTa, MHTEHCUBHOE TOpo0Opa3oBaHue
4)nporepo3oiickas spa 4)pe3kasi 30HaJIbHOCTh KIIMMAaTa,
WHTCHCHBHOE TOPOOOpA30BaHUE, OJICICHEHNE CMEHSIETCS CYXUM TETUTBIM




‘KJ'II/IMaTOM

[IpoueHT pe3yibTATHBHOCTH
(MpaBUJILHBIX OTBETOB)

KauecTBeHHAasl O1leHKA HHAUBHUIY AJIbHBIX
00pa3oBaTeIbHBIX T0CTUKEHH

0aJ1 (0TMeTKA) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIIO
70-79 3 YJIOBJICTBOPUTEIHLHO
menee 70 2 HEY/I0OBJICTBOPUTEIILHO

5)U3BEpKEHMS BYJIKAHOB, OOJIbLIAS YACTh CYILHU —
MEJIKOBOJIHOE MOpE, pa3BUTHE

KHCJIOPOJI0COAeprKaIeii aTMOChepBbl.
JlabopaTopHas pa6oTa:

«CocTaBJ/ieHHe cXeM IepeJavyu BellecTB M JHeprum, TpoguuecKux cerein»
1. npoaomKUTE GOpMUPOBAHKE 3HAHUH O LETSIX U CETAX MUTaHUS, IPaBUIIE IKOJIOTMYECKOM
MUPAMULE;
2. Hay4nThCsl COCTABIATH CXEMBI TIEPEIayy BEIIECTB M DHEPTUH (IIETIH TUTAHNU )
[Ipumep BbIMOIHEHHON pabOTHI

Pa3znea 4. Dxororus

1. CocraBbTe 2-3 BO3MOXKHBIE MTUIIEBbIC IIEMU B IPeINI0KEeHHOM s3kocucteme [locTpoiite
MUIIEBYIO CETh AJIsl ATOM 3KocucTeMbl. Ha30BHUTE Opranu3msbl, KOTOPbIE JOKHBI ObITH Ha
MPOMYIIEHHOM MECTE CIEAYIOIIMX MUIIEBbIX LENel. 3anuIInTe 3TU Lenu. (HeKTap, Myxa,

CUHUIIA)
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Nucres Kyxywxa
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. :
- Cemeno lopoxa Ancy

2. W3 npeyio)keHHOro CIUCKA KUBBIX OPraHU3MOB COCTaBUTh TPOPHUECKYIO CETh: TPaBa,
ATOJIHBIN KYCTapHUK, MyXa, CHHUIIA, JIATYILKA, YK, 3351, BOJIK, OaKTepUU THUEHUS, KOMap,
KY3HEUMK. YKa)XUT€ KOJIMYECTBO SHEPTUHU, KOTOPOE MEPEXOIUT C OJTHOTO YPOBHSI Ha APYroi
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BeiBoa: I[lumesas (Tpodrueckas) 1enb MpeACcTaBiIseT cOOOM Psii B3AMMOOTHOIIICHUN MEXIy TpyImnamMu
OpPraHU3MOB (pacTEHUH,)KUBOTHBIX, TPMOOB U MUKPOOPTraHM3MOB) IpU KOTOPOM HPOMCXOIUT MEPEHOC
PHEPTUU TYTEM TOEHaHUs OHHMX ocobeil apyrumu. OpraHu3Mbl TOCIEIYIOIIETO 3BEHAa MOEHAIOT
OpPraHu3Mbl TPEABIAYIIEr0 3BEHa, M TaKUM OOpPa30M OCYIIECTBISETCS LEMHOW IMEepPEeHOC SHEPruu U
BELIECTBA, JISKAIUI B OCHOBE KPYyroBOpOTa BELIECTB B Ipupone. llpu kaxaoM mepeHoce OT 3BeHa K
3BeHy Tepsiercs OonpIuas yacTh (10 80— 90 %) moTeHHManbHOW SHEPTUH, PACCEHBAIOIICHCS B BUE TEILIA.
1o 3T0i1 MpuuKHE YKCI0 3BEHBEB (BUI0B) B LIENH MUTAHUSI OTPAHUYEHO U HE MPEBBIIAET OOBIYHO 4-5.

«CocTaBiieHHne cxeM nepeaavdm BEECTB U OHEPIruu Mo HernsaM nNuTaHud B HpHpOI[HOﬁ
IKOCHUCTEME U B arpoOLICHO3E»

Bonpochl 111 HOATOTOBKH K 3aHSITHIO
1. Dxonoruueckue CHCTEMBI.
2.Bus0Bas ¥ IPOCTPAHCTBEHHAS CTPYKTYPa IKOCHCTEM.
3. INumieBsle CBS3H,
4. KpyroBopoT BelecTB
5. IlpespalneHne SHepTuu B IKOCUCTEMAX.

6. Me)KBI/I)IOBBIe B3aMMOOTHOIICHHUS B 9KOCUCTEME: KOHKYPCHIIUA, CI/IM6I/I03,
XUITHUYCCTBO, IMTAapa3SUTU3M.

OcHOBHbIE TEOPEeTHYECKHE MOJI0KEHUST

BHYTpH 5KOJOrMYECKO# CHCTEMbI OpPraHMYECKHE BEHIECTBA CO3MAFOTCS aBTOTPO(GHBIMH OpraHH3MaMu
(HampuMep, pacTCHUAMH). PacTeHUsT TIOEIAIOT KUBOTHBIE, KOTOPBIX, B CBOIO OYepE/ib, MOCAAIOT APYyrHe
XKHUBOTHBIC. Takas MOC/IeNOBATEILHOCTh HA3BIBACTCS NUULCBOU Yenblo; KAXKIO0C 3BEHO MHUILNCBON IIETH
Ha3bIBaeTCs mpoguueckum ypoeuem (rpeu. trophos

«ITUTAHUEY).
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Temopan SHERTHA, TEPAMOIIAACH [IPH OEEAHHHE

Opranusmbl NepBOro TPO(GHUUECKOTO YPOBHSI HA3BIBAIOTCS nepeuuHsiMu npodyyenmamu. Ha cymie
OOJIBIIIYIO YaCTh MPOIYLEHTOB COCTABISIOT PACTEHHUS JIECOB U JIYTOB; B BOJE 9TO, B OCHOBHOM, 3€JIEHBIE
Bojopociu. Kpome TOro, mpom3BOOUTH OpPraHMYECKHE BEIIECTBA MOTYT CHHE3EJIEHBIE BOAOPOCIH U
HEKOTOpBIE OAKTEPUH.

OpraHu3Mbl BTOPOTO TPO(PUIECKOTO YPOBHS HA3bIBAIOTCS HEPEUYHBIMU KOHCYMEHMAMU, TPETHETO

KOHCYMCHTBI —

HaCCKOMBIC,

pakooOpa3HbIe

(nmampumep,

KOHCYMCHTBI —

00
LEIIX
KaXKI0M

OpPraHn3MoB,

canpouTsl

aai-’

Hecprannrcen

H- T AMTY N
Setecrid

TpO(i)I/I‘-IGCKOI“O YPOBHA — 6MOPUHHBIMU KOHCYMEHMAMU 1 T.
.

[TepBuunbie
9TO TPaBOSIAHBIE >KUBOTHBIE (MHOTHE
OTHULBI U 3BEPH Ha CyIIe, MOJIIIOCKU U
B BOAE) U TMapasuThl pacTEHUH
napasutupyomue rpudsl). Bropuuhsie
3TO IJIOTOSIAHBIE OPTaHU3MBI: XUIIIHUKU
napasuTbl. B TUNHYHBIX  MUILEBBIX
XMIIHUKA OKa3bIBalOTCA KpyIHee Ha
YPOBHE, a Iapa3uThl — MEJIbYE.

CymecTByeT emnié oaHa TpyIia
Ha3bIBAEMBIX peOyyeHmamu. 910
(0ObruHO,  OakTepuu U TpHOBI),



MUTAIONINECS OPTaHMYEeCKHUMH OCTaTKaMH MEPTBBIX PACTEHUH U KUBOTHBIX (dempumom). JleTputoMm
MOTYT TaKX€ MHUTATbCA >KUBOTHBIE — Oempumoghazu, YCKOpss TIPOLECC PaA3JIOKEHUS OCTATKOB.
Jetputodaros, B CBOIO 04epeb, MOTYT MOEAATh XUIIMHUKHA. B OTIHYMe OT MacTOMIIHBIX MUIIEBHIX LEMeH,
HAYMHAIONINUXCS C TIEPBUYHBIX MPOYIEHTOB (TO €CTh C KUBOT'O OPraHUYECKOTO BEIIECTBA), IETPUTHBIC
MUIIEBbIE IS HAYMHAIOTCS C JETpUTA (TO €CTh ¢ MEPTBOI OPTaHUKH).

B cxemax mnuieBbIX IMeNed KaKIblii OpPraHU3M MPEACTaBICH MUTAIOMMMCS OpPraHHU3MaMH KaKOTro-TO

Puc. 2. Mpumep nuweBon uenu.
onpeaenéHHoro Tuna. J{eficTBUTeNsHOCTh HAMHOTO CJIOXKHEE, U OpraHU3Mbl (0COOEHHO, XUIIHUKH) MOTYT

[MUTATBCA CaMbIMH PA3HBIMHU OpPraHU3MaMM, AK€ M3 PA3JIMYHBIX IMHIICBBIX ueneﬁ. Takum 06pa30M,
IMUIICBLIC TCIIU IMCPEILICTAOTCA, o6pa3y;1 nuuiesole cemu.

Puc. 3 Ilpumep sK010rHUeCcKON MUPaAMHUIBI

[MumeBbie ceTH CiyXaT OCHOBOHM ISl MOCTPOCHUS IKoI02udeckux nupamud. IIpocTedmmmu U3 HHUX
SBISIIOTCARUPAMUObL YUCTAEHHOCHU, KOTOPHIE OTPAKAIOT KOJMYECTBO OPTraHU3MOB (OTAEIIBHBIX 0CO0EH )
HAa KaxaoM Tpodudyeckom ypoBHe. Jlnsg ymoOcTBa aHanmm3a OSTH KOJTUYECTBa OTOOpakaroTcs
MPSIMOYTOJIBHUKAMH, JTMHA KOTOPBIX MPOIMOPIIMOHAIbHA KOJWYECTBY OPraHW3MOB, OOWTAIOIIMX B
U3ydaeMol 3KocucTeMe, MO0 JTorapudMy 3TOro KoiamdecTBa. YacTo MUpaMHIIbI YUCICHHOCTH CTPOSIT B
pacuéTe Ha €IMHUITY TUIOIAAH (B HA3€MHBIX SKOCHCTEMAax ) Wik 00BhEMa (B BOJAHBIX IKOCUCTEMAX ).
B nupamMuax 4uciIeHHOCTH AEPEBO U KOJOCOK YUUTHIBAIOTCSA OAMHAKOBO, HECMOTPS HA UX PA3IHUHYIO
Mmaccy. [Toatomy 6osee ya100HO UCIONIB30BATh RUPAMUOBL OUOMACCHL, KOTOPBIE PACCUNTHIBAIOTCS HE IO
KOJIMYECTBY 0CO0Ci Ha KaxkaoM TpodruueckoM YpoBHE, a TO HX cymMmapHo# mMacce. [loctpoenue
nupaMu]i OuoMacchl — 6oJiee CIIOKHBIN U ANUTEeNbHbIN npouecc. [TupamMuapl 6MoMacchl He OTpa)karoT
HHEPreTUYECKONH 3HAYMMOCTH OPTraHW3MOB M HE YYUTHIBAIOT CKOPOCTh MOTPEOIeHHs] OMoMacchl. DTO
MOXET MPUBOAUTH K AHOMAIHUSM B BUJE MEPEBEPHYTHIX MUpPaMUI. BBIXOJAOM M3 MONOKEHUS SBISETCA
MOCTPOCHHE HANOO0JIEE CIOKHBIX THUPAMU — Rupamuo Hepeuu. OHU TOKA3BIBAIOT KOJTHYECTBO
SHEPIHH, MPOILIEANIEe Yepe3 KaKAbIi Tpodudeckuit YPOBEHb 3KOCUCTEMBI 32
OTpeeIEHHBIA TTPOMEKYTOKBPEMEHH (HAIIPUMEp, 32 TOA — YTOOBI y4ECTh CE30HHBIC
koseOanus). B ocHOBaHMe mHUpaMuAbl SHEPTUU YACTO JOO0ABISIOT MPSAMOYTOJbHUK, MOKAa3bIBAIOUIHI
MPUTOK COJTHEYHOU sHepruu. [lupamuasl sHepruu TIO3BOJISIIOT CpaBHMBATh
SHEPreTUYECKYIO 3HAYUMOCTh  MOMYJISLIUN BHYTpHU
sKocHCTEMBI. Tak, 0 SHEPTHH, MPOXOAAIICH uepe3 MOYBEHHBIX OaKTepHil, HECMOTpPS Ha MX
HUYTOXKHYIO OMOMaccy, MOXET COCTaBIIATH JECATKH MPOLEHTOB OT OOIIEro MOTOKAa SHEPTrHH,
MPOXO/ISIIIETO Yepe3 MEePBUYHBIX KOHCYMEHTOB.
Opranuyeckoe BEIIECTBO, MPOU3BOANMOE aBTOTpO(aMM, HA3bIBACTCA HEPEUUHOU NPOOYKUUell.
CKOpOCTh  HAKOIUICHHMSI OHEPTMM TEPBUYHBIMU  MPOAYLIEHTAMH HA3bIBACTCS 6A/1060U NEPBUUHOUL
NPOOYKMUGHOCMbIO, A CKOPOCTh HAKOIUIEHUS OPraHMYECKUX BEUIECTB — HYUCHMOU HNEPEUUHOIL
npooykmuenocmoto. BIIII npumepno wa 20 % BeIme, yem



UIIII, Takx kak 4YacTb SHEPTHMM PACTEHUS TPATIAT Ha JAbIXxaHuWE. Bcero pacTeHUs yCBaMBalOT OKOJIO
MPOIEHTA COJTHEYHOW SHEPrUH, MOTIOMEHHONW UMH.

[Tpu moegaHNK OJHUX OPraHU3MOB APYTUMHU BEIIECTBO U MUIIA MEPEXOAT Ha CIeAYOIUN Tpoduueckuit
ypoBeHb. KoOnuW4ecTBO OpraHMueckoro BEIIECTBA, HAKOIUICHHOTO TreTepoTpodamu, Ha3bIBaeTCS
emopuunoit npodykyuei. I1ockonbKky reTepoTpodbl IbIIIAT U BBIACISIOT HEMEpeBapeHHBIE OCTATKHU, B
KOKJIOM 3BEHE YacTh JHEPTHUU TEpSeTCsA. DTO HAKJIAABIBACT CYIIECTBEHHOE OTPAaHWYCHWUE HA JJIMHY
MUIIEBBIX IIETICH; KOINYECTBO 3BEHHEB B HUX PEIKO ObiBaeT Ooibiie 6. OTMeTHM, 4T0 3PHEKTUBHOCTD
MepeHoca HHEPruh OT OJHUX OPraHW3MOB K JPYTUM 3HAYUTEIBHO BHIIIE, 4YeM 3((PEKTHUBHOCTH
MPOU3BOJICTBA TEpBUUHON mpoaykiuu. Cpemssisi d>PQPEeKTUBHOCTH MEPEHOCA SHEPTUU OT PACTEHUS K
KUBOTHOMY cocTaBisieT okoyio 10 %, a oT ®UBOTHOTO K XHUBOTHOMY — 20 %. OOBIYHO pacTUTeNbHas
MUIIAa SHEPreTUYECK MEHEe IIeHHA, TaK KaK B HEW COAEPKHUTCS OOJBIINOE KOJMUYECTBO IEIJUTFOJIO3B U
JIPEBECHHBI, HE TIEPEBAPUBACMBIX OOJILITUHCTBOM KHBOTHBIX.

N3ydenne mpoayKTUBHOCTH YKOCHCTEM BAXKHO JIJISI UX PAIMOHAIBHOTO HUCIIOJIb30BaHUsA. D(P(HEKTUBHOCTh
9KOCHCTEM MOJKET OBITh MOBBIIICHA 33 CUET MOBBIIICHUS YPOKAWHOCTH, YMEHBIIICHHUS TIOMEX CO CTOPOHBI
JIPYTHX OPraHu3MOB (HampUMeEp, COPHIKOB IO OTHOIICHHIO K CEIbCKOXO3SWCTBEHHBIM KYIbTYpam),
WCIIOJIB30BAHUS KYJIBTYp, 00JIee MPUCTIOCOOJICHHBIX K YCIOBHUSM JaHHOM IKOCUCTEMBI. [1o oTHOIIEHUIO K
JKUBOTHBIM HEOOXOJMMO 3HATh MAaKCUMAJbHBIA YPOBEHb JOOBIYH (TO €CTh KOJIHUYECTBO 0COOEH, KOTOpHIS
MOYXHO M3BATH U3 TOMYJISAIIMH 32 ONPEICIEHHBIN MTPOMEKYTOK BpeMEeHH 0e3 yiiepoa s e€ nampHenen
HPOAYKTUBHOCTH).

Hesb: HAy4UTCS CTPOUTH CXEMBI IIEPEIaUH BEIIECTBA U SHEPTUH B SKOCUCTEME.
Oo6opyaoBanue: TaOIUIBI « DKOJIOTHUECKUE PAKTOPBI», « IKOCHCTEMA TIPY/Ia», « IKOCUCTEMA JIeCay,
MHCTPYKIIUH.
Xon padorsl.
1.Ha3oBuTe OpraHu3Mbl, KOTOPBIE JOKHBI OBITH Ha MPOIYIIIEHHOM MECTE CIETYIOIIUX
MUNIEBLIX [EIEH:

Cummua

famoxa

2. U3 npeyio’keHHOr 0 CIHMCKA KHUBBIX OPTraHU3MOB COCTaBUTh TPO(YUUECKYIO CETh: TPaBa,
SITOJHBIA KyCTapHUK, MyXa, CHHUIIA, JIATYIIKA, YK, 3511, BOJIK, 0aKTEPUH THUCHUS,
KOMap, Ky3HEUHK. YKaKUTe KOJIMYECTBO SHEPTHH, KOTOPOE NEPEXOAUT C OJHOT'O YPOBHS
Ha JPYrou.
3. 3Has mpaBHJIO IEPEX0/a YHEPTUHU C OJHOTO TPOPHUECKOTO YPOBHS HA IPYTOit
(ox051010%), mocTpoiiTe MUpamMu Ly OMOMAcChl TPEThEH MUIIEBOI 1enu (3aaanue 1).
buomacca pacrenuii coctasnser 40 TOHH.

BebiBOa: 4TO OTpaXaroT MMpaBuJia 3KOJOTUYCCKUX l'II/IpaMI/I)I?



Tect nmo Teme «Ilenu nuTanus.
JKocucTemMa, ee KOMIOHEHThD> BapuanTt 1
1. ITpou3BoANTEIH OPraHMYeCKHUX BEleCTB B IKOCHCTEMeE:
1) npoayueHThl 2) KOHCYMEHTBI 3) peIyLeHTbI 4) XUIITHUKA
2. Kakoii 00beKT 0TCYTCTBYET B IPUBEAEHHON HUKe ey MUTAHNUS JUCTOBOI omag — > . ..
— > éx — > Jmcuna:
1) xpoT 2) Ky3HeuuK 3) JOXKICBOH YepBb 4) IIICCHEBBIC TPUOBI
3. M3 npeas1osKeHHBIX NTUII MOCTeTHUM 3B€HOM NMUIIEBOH LEeNH MOKeT SIBIATHCS:
1) ranka 2) xopuiyH 3) ronyOb 4) ckBoper
4. HazoBuTe :KMBOTHOE, KOTOPOE cJlelyeT BKJIIYHUTH B MUIIEBYIO llelb: TpaBa — > . .. — >
BOJIK:
1) turp 2) sictpe6 3) 3as1 4) nuca
5. KoHcymeHTBI B mpolecce KPyroBopora BeuecTB B ouocdepe:
1) co3maroT opraHMuYeCKHE BENIECTBA U3 MUHEPAIbHBIX 2) pa3jiaraloT OpraHn4ecKue BelecTBa
710 MUHEPAJTbHBIX
3) pa3znararoT MUHEpaJbHbIC BelecTBa 4) OTPEOISIFOT TOTOBBIE OPraHNYECKHIE BEIIECTBA
6. OnpeneauTe NPaBUJIbHO COCTABJIECHHYIO MUIEBYIO 1eNb:
1) sictpe® — cuHMIA — JTMYUHKH HACEKOMBIX — COCHA 2) COCHAa — CHHHUIA — JTHYHHKA
HaCEKOMBIX — SICTpeO
3) cocHa — JIMYMHKUA HACEKOMBIX — CHHHUIIA — SICTPeO 4) INUMHKYA HACEKOMBIX — COCHAa — CHHHIA —
sacTped
7. Opranu3mbl NPOAYIE€HTHI, KOHCYMEHTHI H PelylleHThl — OCHOBHBbIE CTPYKTYPHbIE
KOMITOHEHTBI:
1) 6uoreomneHosa 2) uaa 3) nomyssinuu 4) Guocheps
8. Opranusmpl, pa3zjiaramuiyue opraHnyeckue BeuecTBa 10 MUHePAJIbHbIX,
3aKAHYMBAKIIMeE MOTPed/IeHNne COJTHeYHOU I HePrun B OUoreomneHose, —
1) npoaytieHTsl 2) KOHCYMEHTHI | mopsiika 3) koHcyMeHThI 11 mopsinka 4) peayieHTs!
9. CooTHOIIEHUE KOJIMYECTBA OPraHNYeCKOro BellecTBA JKUBbIX OPraHN3MOB,
3aHMMAIOLIUX Pa3Hoe MOJI0KeH!e B MUIIEeBOM e, Ha3bIBal0T NHPAMU/ION:
1) 6uopaznoobpasus 2) unciaeHnoctu 3) sHeprun 4) GHoMacCh
10. Ipumepom NACTOMIIHON ey MUTAHNUS SABJISIETCS:
1) TpaBa — capaH4ya — Jp0o31 — OAKTEPUH 2) IUCTOBOH OMaj — JI0¥KIAEBOW YepBb — KPOT —
OakTepun
3) HaBo3 — Myxa — OakTepuu 4) TUCTOBOM Omaa — A0XKIACBOMW YepBb — APO31 — SICTped
11. PoJb ’>KMBOTHBIX B OMOreoLeHO03e 3aK/II0YAETCHA B!
1) pa3pylieHur U MUHEPATH3AIUU OPraHMYSCKUX BEIECTB 2) CHHTE3¢ OPraHUYSCKHIX BEIICCTB
U3 HEOPraHUYECKUX
3) yuacTuu B miepeiaue SHEPrHH MO LENsM MUTanus 4) oborameHun aTMochepbl KUCIOPOIOM
12. B 1eTpUTHBIX HEeNsAX MUTAHUS MIPOUCXOTUT:
1) MuHepanM3anus OpraHuuECKUX OCTATKOB 2) BOCCTAHOBIICHHE YIIIEKUCIIOTO Ta3a
3) noTpebIieHre KHUBBIX pacTeHHH 4) 00pa3oBaHHe OPraHUYECKUX BEIIECTB
13. Coxpaienne YHCIEHHOCTH XUIIHBIX ’KUBOTHBIX B JIECHBIX OHOLIEHO3aX BeposiTHEe
BCEro NMpUBEAET K:
1) MoSIBJICHUIO HOBBIX BHJIOB PACTECHUIA 2) YBEIMUCHUIO BHIOBOTO Pa3HOOOPA3Hs pacTCHUI
3) pacmpocTpaHeH IO 3a00JICBaHU#T CPEIM TPABOSIIHBIX )KUBOTHBIX 4) paclIMPEHUIO KOPMOBO# 0a3bl
HACEKOMOSITHBIX TITHUI]
14. B yém npuyMHa CMEHBbI 0JTHOT0 OMOII€H03a APYTUM



1) u3aMeHeHHe TIOTOHBIX YCIIOBUI 2) CE30HHBIC U3MEHEHHUS B IPUPOJIC
3) KoscOaHue YMCACHHOCTH TOMYJISIIIMN OTHOTO BU/Ia 4) M3MEHEHHE CPEbl OOMTAHUS KHUBBIMH
OpraHuzMamu
15. K 3xocucTeMaM caMOro BbICOKOI0 YPOBHA cJieAyeT OTHEeCTH:
1) skocucTeMy OKeaHa 2) GHOIICHO3 €JI0BOrO Jieca 3) OHoreoreHo3 mycToiHu 4) onochepy 3emnn
16. Dkocucremy, B KOTOPOi 00MTaeT MHOKECTBO CBSI3AHHBIX MesK/1y c000i BHA0B 1
NPOUCXOIUT COATAHCHPOBAHHBII KPYroBOPOT BEIIECTB, CYNTAIOT: 1) HEYCTONUNBOH 2)
cTabunpHOM 3) MONIO/I0H 4) OTMUpAOIIEH
17. IIpumMepoM CMEHBI IKOCUCTEMBI CJIYKHUT:
1) oTMupaHKe HA3EMHBIX YacTeH PaCTeHUI 3MMOM Ha JIyTy 2) COKpaIlleHHE YUCICHHOCTH
XHIIHUKOB B JIECY
3) u3MeHeHne BHEITHEro 00K JIECHOTO Co00IIecTBa 3uMOi 4) 3apacTaHue BOJAOEMa
18. Unc/ieHHOCTHh KOHCYMEHTOB MEPBOro MOPS/IKA B OMOLIEHO3€e KAXKAbIil T0] MeHsIeTCS U
3aBHCHUT OT:
1) xinmaTa 2) CTeneHH BIaKHOCTH 3) YHCICHHOCTH PEAYIICHTOB 4) YHCICHHOCTH MPOAYIICHTOB
19. Canporpodubie OpraHu3Mbl MUTAKOTCS:
1) opraHMYECKUMH BEIIECTBAMH XHBBIX TeJ 2) HEOPrAaHUYCCKHUMHU BEIICCTBAMHU
3) opraHMYeCKUMH BEIIECTBAMU MEPTBBIX TEIT 4) MyTeM XeMOCHHTE3a M (DOTOCHHTE3a
20. Han6oJb111ee pa3HooOpa3ue >KM3HH B YCJIOBUSIX HA3eMHOIi cpeibl HA0JII01aeTCsl B:
1) caBanHax 2) MyCTHIHSX 3) CTEIAX 4) TPOMMUYESCKUX JIecax
Tect no teme «llenu nuranus. IkocucremMa, ee KOMINOHEHTb» Bapuant 2
1. IlpoayueHTHI B IKOCHCTEME JIyra:
1) moTpe6IAIOT TOTOBBIC OPraHUYECKUE BEIECTBA 2) CO3aI0T OPraHMYECKUE BEIECTBA
3) obecrneunBarOT MPOIECC THUCHUSI
4) pa3naratoT OpraHu4eCcKUe BEIIeCTBa
2. K kakoii rpynmne oTHOCSITCSI MUKPOOPTaHU3MbI, 00UTAIOIHE B MOYBeE:
1) nmponyueHTsl 2) KOHCYMeHTHI | mopsika 3) koncymeHTsI 11 mopsizka 4) penyeHTs!
3. XMIIHUKH B OMOIleHO3€e BBINMOJIHAIOT (PYHKIMU:
1) mponyueHTOB 2) peaylieHTOB 3) KOHCYMEHTOB 2-T0 Mopsijika 4) KOHCYMEHTOB 1-ro mopsiika
4. OnpenesuTe NPaBUJIbHO COCTABJICHHYI0 MUIIEBYIO LeMb:
1) yaiika — OKyHb — MaJIbK{ PbIO — BOJOPOCIH 2) BOJOPOCIH — YaiKa — OKYHb — MalIbKU
pBIO
3) MabKu peIO — BOJOPOCIH — OKYHb — 4aiika 4) BOJIOPOCIH — MaJIbKU PbI0 — OKYHb — Yaiika
5. B npouecce Kpyropopora BelecTB B 6uocdepe peayueHTbl:
1) yuacTByIOT B 00pa30BaHUU OPTaHUYECKUX BEIIECTB U3 HEOPTaHUUECKHX
2) UCHIOJIB3YIOT COJIHEYHBIN CBET JJIsl CHHTE3a MIUTATEIbHBIX BEIICCTB
3) pasnararoT OpraHMYECKUE OCTATKU U HCIIOJIb3YIOT 3aKIIFOUYCHHYIO B HUX SHEPIHIO
4) MOTJIOIIAIOT YIJICKUCIIBIN Ta3 U KUCIOPOT
6. Kakas nenb nutanus NpaBuJbHO OTPAKAET Nepeaavy B Hell JHePruu:
1) JTucuia — n0IeBOi YepBb — 3eMJICPOIKAa — JIUCTOBOM OIajI
2) JIucToBoii omaj — J0XKIEBOI YepBh — 3eMIJICPOUKA — JICHUIIA
3) 3emitepoiika — J0X/I€BOI YepBb — JIMCTOBOM OMa — JIMCHIIA
4) 3emiiepoiika — JIUCHIIA — JTOXKICBOI YepBb — JIMCTOBOM OMa]
7. IInmeBble CBSA3H B IKOCHCTEME HA3BIBAIOTCS:
1) abroTHYeCKUMH 2) AaHTPOIIOTEHHBIMH 3) OTPaHUYUBAIOIIUMHE 4) OMOTHYECKUMH
8. HazemHble Henu MUTAHUSI HAYUHAIOTCS € PACTEHUIl, KOTOpPbIe:
1) obecrneurBarOT BCe KMBBIE OPraHU3MBbI ITHIICH U SHEPTHEl 2) CYIIECTBYIOT Ha 3emiie
MUJIJTHOHBI JIET
3) MIMPOKO PACCENUIUCH BO BCE Cpe/Ibl 00UTaHMUs 4) pa3BUBAIOTCS B MPOIECCE IBOIOIUH
9. B 3xocucTeMe XBOIHOI0 jieca K KOHCYMEHTaM BTOPOIO MOPS/IKA OTHOCHAT:



1) enb OOBIKHOBEHHYIO 2) JICCHBIX MBIIICH 3) TaekKHBIX KJelei 4) TOYBCHHBIX OaKTepUit

10. IloTepst SHepruy B HenH MUTAHUS OT PACTEHUI K PACTUTEJIbHOAHBIM KUBOTHBIM, a OT

HHX K NOCJIeAyIOIHM 3BeHbSIM Ha3bIBaeTCsl:

1) npaBHIIOM 3KOJOTHUECKOM TUPAMHUJIBI 2) KPYTOBOPOTOM BEIIIECTB

3) KoseOaHUEM YHUCIICHHOCTH TTOMYJISIIU

4) camoperysueii YUCICHHOCTH MO YJISIAN

11. Ko siBsieTCSl KOHCYMEHTOM 3 MOPSI/IKA B CJIeAyIolleii Henu MUTAHUS: XJIAMUI0MOHA/Aa
— rOJI0BACTHK — OKYHb — 4YeJI0BEK?
1) yenmoBek 2) x1aMu0MOHaAa 3) OKYHb 4) TOJIOBACTHK

12. CkoJ1bK0 NPOLEHTOB IHEPIrUH NMEePEeXOUT HA CJie YOIl NUIEeBOi YPOBEeHb?
1) 52) 10 3) 50 4) 100

13. Opranuyeckue BelllecTBAa B IKOCHCTEMe 03€pa CO31AI0TC:

1) ppiOamu 2) TMYUHKAMU HACEKOMBIX 3) BOAOpOCIsME 4) GakTepUsIMHU

14. Ybs cymmapHasi 6momacca G6osblie B IKocHcTeMe Jayra?
1) MeTKuX MIICKOTTUTAIONINX 2) HACEKOMBIX 3) NTHIl 4) pacTeHUi

15. Camas BbIcOKasi 0MomMacca pacTeHMil U NPOAYKTUBHOCTH HA0/II01aeTcsl B IKOCHCTEMAaX
1) caBaHHBI 2) Taiiru 3) JTUCTOMAIHBIX JIECOB YMEPEHHOTO NOsica 4) BIIaXKHBIX TPOITUYECKHUX JIECOB

16. YeToitunBOCTh IKOCHCTEMBbI 00€eceYBaETCA:

1) BBICOKOH YHCICHHOCTBHIO OPTaHU3MOB pa3pyILUTEIICH

2) KOJICOaHUSMH YUCIICHHOCTH TTOMYJISIIHIA

3) mporieccaMu caMOperyJIsLHN

4) OMOJOTMIECKUMH PUTMAMHU

17. CocHoBBIii 6Op cUMTAIOT OHOTeOLEHO30M, IOTOMY YTO

1) Mex 1y OOMTAIOUIMMU B HEM BHIIAMH CYIIECTBYIOT POJICTBCHHBIC CBS3U

2) MeX 1y OOUTAIONMMHU B HEM BUIaMH HET POJICTBCHHBIX CBSI3EH

3) B HEM BBICOKAs! YUCICHHOCTh BUIOB JXUBOTHBIX, PACTCHUH U MHKPOOPTaHU3MOB

4) Bce oOHTAIOIINE B HEM UTUTEILHOE BPEMsI BUIIBI CBA3aHBI MEXKY COOOM U ¢
(haxTOpamMu HEKUBOH MPHUPOIBI, OCYHIECTBISIOT KPYTOBOPOT BEIIECTB

18. Kakoii (pakTop 06ecnieunBaeT yCTOHYHBOCTD JIECHOTO COODIIECTBA NMPH PE3KOM

YBeJIH4YCHUH B HEM YHCJICHHOCTH KYKOB-KOPOe10B?
1) yMEHBIIIEHHE YUCIICHHOCTH PACTUTEIbHOSITHBIX HACEKOMBIX 2) YBEIIMUCHHE YUCICHHOCTH XHIIHBIX
MJIEKOTIUTAIOLIUX
3) yMeHbIlICHHE YUCICHHOCTH PACTUTEIBHOSMIHBIX MITHIL 4) YBEINYEHUE YUCICHHOCTH HACCKOMOSITHBIX
TITHII

19. Yka:xkurte npuMep aHTPONOreHHOT 0 IKOJIOTN4eCKOro (pakTopa, HeraTHBHO BJMSIONIET0

Ha OMOTreoleHO03.
1) co3manue macek 2) CTpOMTENILCTBO IUIOTHH 3) HACAKICHHUE JICCOMOIIOC 4) Co3IaHne MPUPOIHBIX
3all0BETHUKOB

20. Mope kak ycToiiunBasi JKOCHCTEMA XapaKTepu3yeTcs:

1) nepruogrYeCcKIUMH KOJICOAHUSIMU KOJIMYECTBA BUIOB 2) BEICOKOW YMCICHHOCTHIO PO TYIICHTOB

3) BBICOKOIi YHCIIEHHOCTHEO KOHCYMEHTOB 4) pa3HO0Opa3nueM U OOJIBIINM KOJIHYECTBOM BUJIOB

Ne 1/2(3/4|5/6|7|8|9|1011 |12 13 |14 15 |16 17 |18 19 |20
BOIIpOCa

Bappanr |1(3|2 (3|4 |3 1|44 /1 3 |1 3 |44 |2 4 |43 |4
1

Bapuanr |2 |4 (3 |4 (3|24 |1]4]|1 1 |2 3 |4 4 |3 4 |4 2 |4
2

Kpurepuu onenku padorbi:

[IpoueHT pe3yJibTATUBHOCTH KauyecTBeHHAsl OlleHKA MHAUBHUILY AJIbHBIX
(mpaBWJIbHBIX OTBETOB) 00pa3oBaTeJIbHBIX T0CTHKEHUN




0aJ11 (oT™MeTKA) BepOaIbHBIM AaHAJIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOpOIIIO
70-79 3 YJIOBJIETBOPUTEIHLHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO

MpUMepHbIH NepeyeHb BOMPOCOB K OLLEHMBAEMOW AMCKYCCHM

[nobanbHoe notenneHne: Mud Uamn peanbHOCTb? YTo Bam M3BECTHO O AaHHOM ABfeHnn? Kakue
aKTbl CyLeCTBOBAHMA UM OTCYTCTBMA N06a/IbHOr0 NOTENIEHMA BaM M3BECTHbI?

2. 06bACHMUTE, Kakue daKkTopbl OrpaHMYMBAOT PacnpOCTPaHEHME KM3HM B aTMOCdepe,
n1tocdepe, ruapocdepe.

3. Kak MOXHO OXxapakTepu3oBaTb UCTOPMYECKME M3MEHEHWA POSM YesoBeKa B Buochepe?

4. B 4éM COCTOUT LIEHHOCTb OXpaHbl 61opa3Ho06pasnsa? YTo NPMBOAUT K COKpALLEHMIO
o1onornyeckoro pasHoobpasua? NMoyemy A4ns YenoBeyecTBa BaXkHO He JOMNYCTUTb
obeHeHWA 6uopasHoo6pasnA?

Kputepun oueHuBaHMA:

«5» - AKTMBHOE y4yacTMe B AMCKYCCMM. BbiCKasbiBaHME COOTBETCTBYET 33JaHHOM TeMe,
XapaKTepU3yeTCca BbICOKOM MH(POPMATMBHOCTBIO M OPUrMHA/IbHOCTbIO, APryMEHTbl  MOAKPENAEHbI

y6eanTeNbHbIMM NPUMEPaMM.

«4» - Jl0CTaTOYHO aKTMBHOE yyacTue B AMCKYCCMM. JlonycKaeTcs He3HauuTeNbHOe OTK/IOHeHWe OT
TEMbl AMCKYCCMM. BbiCKasbiBaHME HOCMT OTYACTM TPUBMA/IbHbIA, NOBEPXHOCTHBIM Xapaktep. He Bce

apryMeHTbl MoAKpEn/IeHbl NPUMEPaMM.

«3» - [laccmBHOE yd4yactnme B [AUCKYCCUMU. BbicKa3biBaHWe XapaKTepusyeTtcAd HW3KOM
l/IHCbOpMaTMBHOCTbIO, CTEpPEOTUNHOCTbID, HE OTpa*ae€T MOJIHOro MOHMMAHMA TeMbl AUCKYCCHUM.

AprymeHTbl cchopMyIMpoBaHbl abCTPAKTHO. [pMMepbI OTCYTCTBYHOT.

«2» - [MaccuBHoe ydyacthe B AUCKYCCHUM. BbicKka3biBaHWe He COOTBETCTBYET 3a,£l,aHHOI‘;1 TeMe,

OTCYTCTBYIOT apryMeHTbI B M0/Ib3y KaKOM-IM60 TOUKM 3pEHMS.



2.2. OueHo4YHbIe CPeACTBA /sl IPOMEKYTOYHON ATTeCTAIUT
KoMrmuieKkT o1ieHOYHBIX CPEICTB MpeTHA3HAUCH ISl KOHTPOJIS U OLICHKHU PE3yJbTaTOB OCBOCHUS

y4eOHON JUCIUTIIMHBI OMOJIOTHSA 110 CIICIIMAIBHOCTH

25.02.08 DxcruryaTtanus 6eCIMIOTHBIX aBUAIIHOHHBIX CUCTEM

OrneHka ocBoeHus: 00pa3zoBaTeNbHOM MPOrpaMMbl peycMaTpUBaeT caauy 1uddepeHIupoBaHHOTO
3a4éra.

Kpurepun onenuBanus:

- OneHKa «OTJIIMYHO» BBICTABIsIETCA 00y4aroIIeMy, €CIIM €ro OTBETHI JOKa3aTeNbHBI,
apryMeHTUPOBAHbI U HEMTPOTUBOPEUYMBBI, PeUb JIOTMYHA, MOCJIEeI0BaTEIbHA, COOTBETCTBYET HOPMaM
YCTHOU peuy;

- O1eHKa «XOPOILIO0» BBICTABIIAETCS 00YYAOLEMYCs, €CITH €0 OTBETH HEJOCTATOYHO JTOKa3aTeIIbHBbI,
apryMEeHTHPOBaHbI U HEIIPOTHUBOPEUYMBHI, B peur HaOJII0AaeTCsl HapyILIEHHE [TOCIe10BaTeIbHOCTH U
JIOTUYHOCTH, HECYILIECTBEHHBIEC HAPYLICHHUs] HOPM YCTHOM peuH;

- OnieHKa «yJIO0BJIETBOPUTEIIBHOY BBICTABISIETCS 00YYaOLIEMYCsl, €CIIM €r0 OTBETHI HEJJOKa3aTeNbHBbI,

HE apryMEHTUPOBaHbI U MPOTUBOPEUYNBBI, peub OeccoepkaTesbHa, HAOIIOJaI0TCs CYIIECTBEHHbIE

HapyllIeHNUs HOPM YCTHOU PeuH;

- OHCHKa «HCYOOBJICTBOPUTEIILHO) BBICTABJIACTCSA O6yanOHleMy0ﬂ, €CJIM Y HET'O HECT OTBCTA Ha
MOCTAaBJICHHBIC BOIIPOCHI UJIM OTBCTHI HC COOTBCTCTBYIOT TCMATHUKE U3YYCHHOI'O MaTCpUuajia

Paccmotpeno Ha 3aceganuu [1LK
eCTCCTBeHHOHaquBIX
JUCLHIUIMH 1 MATEMaTHKH
POTOKOJ Ne

« » r

[Ipencenarens ITLK
Hoponnosa E.I'.
/ /

DK3aMeHaMOHHBINA OMJIET
Ne 1
ITo nucuuninuue buonornu

1 xkypc

YT1Bepxkaaro 3aM. qupekrtopa no YP

« » TI.

/I1.A. Bnagumupos/

1. Kuerka — cTpykTypHas v pyHKIHOHAIbHAS €AMHHIIA OPTaHU3MOB BCEX [[APCTB KUBOU MPUPOIBI.

2. EcrecTBeHHBIN 0TOOp — ABUXKYIIAs CHJIA BOJIOIUU OPraHndeckoro mupa. ®opmel
€CTEeCTBEHHOT0 0TOOpa. boprba 3a cymiecTBoBanue, ee GOpMBI.

Ilpenooasamensv .M. Xycnymounosa

Paccmotpeno Ha 3acenannu [THK
GCTGCTBGHHOHay‘-IHLIX JAUCIHUIIIINH
Y MaTEMAaTHUKHU TIPOTOKOJ

Ne

« » T.
[Ipeacenarens LK
Hoponnosa E.I'.

/ /

DK3aMeHalMOHHBIA OUJIET
Ne 2
Ilo pucnunube buonornu

1 xypc

Yr1Bepxknaro 3aM. qupekTopa no YP

«» TI.

/I.A. Bnagumupos/

1. Crpoenue U KU3HEACATETLHOCTh PACTUTEIBHON KIICTKH.




Paccmotpeno Ha 3aceqanuu [TIHK
€CTEeCTBEHHOHAYYHBIX TUCIUILIAH
Y MaTeMaTHKH MPOTOKOJ

No

« » r.
[Ipencenarens ITIK
Hoponnosa E.T'.

/ /

DK3aMeHaIMOHHbINA OUIEeT
Ne3
Ilo mucuumnuae buonorun

1 xkypc

YTBepxkaaro 3aM. qupekropa rno YP

« » TI.

/N.A. Bnagumupos/

2. Apomopdo3 — rmaBHOE HampaBieHue dBOOIIH. OCHOBHBIE apoMOP(}O3bI B IBOTIOIIAN

MHOTI'OKJICTOYHBIX )KMBOTHBIX.

IIpenoodasamens .M. Xycnymounos

1. CrpoeHue u KU3HEACATSIBHOCTD )KUBOTHOM KIICTKH.

2. Bug — HaAOpraHu3MCEHHasA CUCTEMA, €ro KpUTCPUH.

Ilpenodasamens I'.M. Xycnymounosa

Paccmotpeno Ha 3acenanuu [THK
€CTECTBEHHOHAYYHBIX JTUCIUIIINH
Y MaT€MAaTUKHU TIPOTOKOJI

Ne

« » T.
[Ipencenarens ITIK
JoponnoBa E.T'.

/ /

DK3aMeHAIMOHHBIA OUJIET
Ne 4
Ilo mucuumnuae buonorun

1 xkypc

YTBepxkaaro 3aM. qupekropa rno YP

« » TI.

/N.A. Bnagumupos/

1.0OcHOBHBIEC TOJ0KCHUS KIIETOYHOMH TCOpHUH, €€ 3HAYCHUC.

.2 OHTOreHe3 KaK OCHOBA (hMIIOTEHE3a BUJIA M €T0 Pe3yNabTaT. Tarbl SMOpHOTeHe3a:
OIJIOOTBOPEHHE, APOOIIEHUE 3UTOThI, THITbI OJIACTYI, TaCTPYJIALUSA U FaCTPYIISLHUA.

IIpenooasamens I''M. Xycnymounosa

Paccmotpeno Ha 3aceganuu 1K
€CTEeCTBEHHOHAYUYHBIX JTUCLUUILINH
U MAaTCMAaTHUKHU ITPOTOKOJI

No

« » T.
IIpencenarens ITHK

Hoponnosa E.T'.

/ /

DK3aMeHAIlMOHHBIA OUIIET
Ne 5
Ilo nucuuruinae buonorun

1 xypc

YTBepxmaato 3am. nupektopa mo YP

«» T.

/.A. Bnagumupos/




1. Xumuueckuii coctaB KJIeTKH. Pojb opraHMYecKuX BEIIECTB B €€ CTPOCHUU U

KUBHEACATCIIbHOCTH.

2. MoaudukanmoHHas U3MEHUYNBOCTbD, €€ 3HAYCHHE B KU3HU OPraHU3Ma.

Ilpenooasamens I'"M. Xycnymounosa

Paccmotpeno Ha 3acenanuu [TIK

U MAaTCMATHUKHU ITPOTOKOJI

Ne

« » T.
[Ipencenarens LK
Hoponnosa E.T'.

/ /

CCTCCTBCHHOHAYYHBIX TUCHUILIIMH

DK3aMeHaMOHHBINA OMJIET
Ne 6
Ilo mucuummmnae buonorun

1 xypc

«»

/N.A. Bnagumupos/

1. Dxomorus — HayKa 0 B3aUMOOTHOIIEHHSIX OPTaHU3MOB MEX/1y COOOH 1 OKpyIKarolIei CpeTou.
Dxosorudeckne (PakTopbl, NX 3HAUYCHUE B )KU3HU OPTraHU3MOB.
2. OcHoBHbIE apoMOP(O3bI B 3BOJIIOLUHU PACTUTEIBHOTO MUPA.

IIpenooasamensv .M. Xycnymounosa

Paccmotpeno Ha 3acenanuu [TIK
€CTEeCTBEHHOHAYYHBIX TUCIUILTAH
Y MaTEMAaTUKHU IPOTOKOJI

No

« » T.
IIpencenarens MK
Hoponnosa E.I'.

/ /

DK3aMEHAIMOHHBIA OWJIET
Ne 7
Ilo nucuuruimae buonorun

1 xkypc

YTBepxkaaro 3aM. qupekTopa rno YP

«»

/N.A. Bnagumupos/

1.

. buomorusa — HayKa O )XMBBIX CUCTEMAX, 3ala4 U METO/IbI OMOJIOTHH. MGTO,Z[I)I HU3YUCHUA

6uosorun. CBoiCTBa KUBOTO U YPOBHHU OPTaHU3AIMH KUBOTO OPraHU3Ma.
2. Vmmoanmanrarusi — HalIpaBJICHUE YBOJIONUN OPTAHUYECKOTO MHpA. 3HAYCHHUE WIN0AAaNTaAIAN
y OTHUL U IOKPBITOCEMEHHBIX PACTECHUM.

IIpenooasamens I'"M. Xycnymounosa

U MaTCMATUKHU ITPOTOKOJ

No

« » T.
[Ipencenarens ITIK
Hoponnosa E.I'.

/ /

Paccmotpeno Ha 3aceganuu [T1K
€CTECTBEHHOHAYUYHBIX TUCHUILINH

DK3aMeHaMOHHBINA OMJIET
Ne 8
ITo mucuuninuue buonornu

1 xypc

« »

YTBepxkaaro 3aM. qupekropa rno YP

Y1Bepxkaaro 3aM. qupekTopa no YP

/I1.A. Bnagumupos/




1.Cenexnust. OcHOBHBIE METO1bI ceneKIuU. OCHOBHBIE LIEHTPHI KYJIbTYPHBIX pacTeHuil o BaBunosy

2. TlocTamMOprOHaNBHBIN TIepuo]] OHTOreHe3a. [IpsiMoe 1 HenpsiMoe pa3BUTHE.

IIpenooasamensv .M. Xycnymounosa

Paccmotpeno Ha 3aceganuu [T1K
€CTECTBEHHOHAYYHBIX JTUCLUILINH
Y MaTE€MATUKHU MPOTOKOJ

Ne

« » T.
[Ipencenarens ITIK
Hoponnosa E.I'.

/ /

DK3aMeHaIMOHHbINA OUIeT
Ne 9
Ilo mucuummuae buonorun

1 xkypc

YTBepxnaro 3am. nupekropa no YP

« » TI.

/I1.A. Bnagumupos/

1.  Opranoujsl HUTOMJIA3MBI, UX KIaCCU(UKALMS 110 CTPYKTYPHOMY HPUHIUITY.
OnHOMEMOpaHHbIE OPraHOM/IbI, UX CTPOEHUE U (PYHKIINH.

2. HacnenctBeHHass HK3MEHUHMBOCTb, €€ BUABL. BUIbI MyTaIlui, MX MpUYUHBL. POk MyTaIwii B
3BOJIFOIMU OPTAHUYECKOTO MUPA U CEJIEKIUU.

IIpenooasamensv I".M. Xycnymounosa

Paccmotpeno Ha 3acenanuu [THK
€CTECTBEHHOHAYYHBIX JTUCIUIIINH
Y MAaTEMATHUKHU IIPOTOKOJI

No

« » r.
[Ipencenarens ITIK
Hoponnosa E.T'.

/ /

DK3aMeHAMOHHBINA OMJIET
Ne 10
Ilo mucuummnue buonorun

1 xkypc

YTBepxkaaro 3aM. qupekropa rno YP

«» I.

/N.A. Bnagumupos/

1. Opranouibl HIUTOIUIA3MBbI, UX KJIACCU(UKALIUSA IO CTPYKTYpHOMY NpHHIUIY. OJHOMEMOpaHHbIe
OPraHOM/[Ibl, UX CTPOCHUE U (DYHKLIUH.

2.9BOIONNS YeJIOBEKA. HOKaSaTeHBCTBa MMPOUCXOKIACHUA YCIIOBCKA OT MJICKOIIUTAIOIINX

JKHUBOTHBIX.

IIpenooasamens I'M. Xycnymounosa

Paccmotpeno Ha 3aceganun 1K
€CTECTBEHHOHAYYHBIX TUCUHUTUIHH
Y MaT€MAaTHUKHU TIPOTOKOJT

Ne

«» TI.

DK3aMeHaIMOHHbINA OUIeT
Ne 11
Ilo mucuuruinae buonorun

1 xypc

YTBepxnato 3am. nupektopa no YP

«» T.

/I.A. Bnagumupos/




[Ipencenarens ITIK
Hoponnosa E.T'.
/ /

1. I[CJICHI/IC KJICTOK — OCHOBA Pa3MHOXCHUA U pOCTAa OPTraHU3MOB. Ponsb AApa 1 XpoOMOCOM B
JCJIICHHUH KIJICTOK. MuTo3 1 ero 3HaUeHHUE.

2. JIBmKyIye CHIIBI 9BOJIIOLUH YeIoBeKa. OCHOBHBIE CTa UM YBOIOLUH YEJIOBEKA.
buosnorudeckue u conpagbHbie GaKTOPbI IBOIOLUH.
IIpenooasamensv I'.M. Xycnymounoea

Paccmotpeno Ha 3aceganuu [11K
eCTGCTBCHHOHayLIHLIX JOUCHUITIINH
1 MaTEMAaTHUKH TPOTOKOJT

Ne

« » T.
[Ipencenarens ITLK
Hoponnosa E.I'.

/ /

DK3aMeHaMOHHBINA OMJIET
Ne 12
ITo nucuuniauue buonornu

1 xkypc

Y1Bepxkaaro 3aM. qupekTopa no YP

«» T.

/I1.A. Bnagumupos/

1. Meiio3, ero 3HaueHue, OTINYUE OT MUTO3a. Habop XpoMOCOM B raMeTax U COMaTHIECKUX

KJICTKax.

2. Tomymsius — cTpyKTypHasi enuHUIA BUAa. [[pudanHbI KoJIeOaHusT YUCICHHOCTH TIOMYJISIITHHA.
B3aumMooTHoIIeHNs: 0c00€eil B MOMYNALUAX MEXIY Pa3IMYHBIMU MOMYJIALUAMHU OJHOTO U

Pa3HbIX BUIOB.

IIpenooasamens I'.M. Xycuymounosa

Paccmotpeno na 3aceganuu [THK
€CTEeCTBEHHOHAYYHBIX TUCIUILINH
Y MaTE€MAaTUKH MPOTOKOJI

Ne

« » T.
[Ipencenarens [TIK
Hoponnosa E.I'.

/ /

DK3aMEeHAMOHHBINA OWJIET
Ne 13
Ilo mucuumnuae buonorun

1 xypc

VYTBepxkaaro 3aM. gupekropa rno YP

«» T.

/I.A. Bnagumupos/

1. TlonoBoe pa3MHOXeHHE OpraHu3MOB. OIUIOIOTBOPEHHUE, €r0 3HaUeHUe. 3Urota — HayaJo
MH/IMBUYaJIbHOTO Pa3BUTHSI OPTraHU3MOB.

2. HacneacTBeHHOCTh, €€ MaTepHUaIbHbIe OCHOBBL. [ HOPHUIOIOTHUECKUN METOJT U3yUEHUS
HaCJIEACTBEHHOCTH. MOHO- U — TUTUOPUIHOE CKPEIIUBAHUE.

Xycuymournosa

IIpenooasamens ' M.

1 MAaTCMATHUKHU ITPOTOKOJI

Paccmotpeno Ha 3acegannu TTHK
€CTEeCTBEHHOHAYUYHBIX JTUCLUUILINH

DK3aMeHaIMOHHEINA OMJIET
Ne 14
Ilo nucnuniube buonornu

« » T.

YT1Bepxnato 3am. nupektopa mo YP




Ne
«» r

[Ipencenarens ITIK
Hoponnosa E.T'.
/ /

1 xypc

/I.A. Bnagumupos/

1. HunuBuayanbHOE pa3BUTHE OPTaHU3MOB. DMOPHUOHATIBLHOE PAa3BUTHE KUBOTHBIX (HA

MpUMepe JIaHLIETHUKA).

2. IlpaBuio enuHOOOpa3usi TMOPHUIOB MEPBOTo MokosieHus. HacienqoBanue 1TOMUHAHTHBIX U
peLeCCUBHBIX MTPU3HAKOB. ['eHoTHN. DeHoTum.
IIpenooasamensv I'.M. Xycnymounoea

Paccmotpeno Ha 3acenanuu [THK
€CTEeCTBEHHOHAYYHBIX TUCIUILTAH
Y MaT€MaTUKHU TIPOTOKOJ

Ne

« » T.
[Ipencenarens ITLK
Hopoxnnosa E.T'.

/ /

DK3aMeHAIlMOHHBINA OMJIET
Ne 15
Ilo mucuuminae buonorun

1 xkypc

YTBepxkaaro 3aM. qupekTopa 1no YP

« » T.

/N.A. Bnagumupos/

1. Tlocne3aponpliieBoe pa3BUTUU: psiMOE U HenpsaMoe. [IpuunHel ocnabieHuss KOHKYpEHIUN
MEX1Y POAUTEISIMU U TIOTOMCTBOM IPU HEMPSIMOM Pa3BUTHH.

2. 3aKoH pacuICIJICHUs MPU3HAKOB BO BTOPOM TIOKOJICHUH. [ 'OMO3UroTa U retepo3urora
IIpenooasamens I'"M. Xycuymounosa

Paccmotpeno Ha 3aceqanuu [THK
€CTEeCTBEHHOHAYYHBIX THUCIUTUIAH
Y MaT€MAaTUKHU TIPOTOKOJI

Ne

« » r.
[Ipencenarens ITIK

Hoponnosa E.T'.

/ /

DK3aMEeHAIMOHHBINA OUJIET
Ne 16
Ilo mucuurimue buonorun

1 xypc

YTBepxkaaro 3aM. qupekropa rno YP

«» r.

/I.A. Brnagumupos/

1. HykienHOBbIE KUCIOTHI, UX CTPOCHHE, CUHTE3, ()YHKLUH, JTOKATU3ALMS B KIETKE.
2. buoreoneHo3 Kak 3KOJOrMYECKasi CUCTEMA, €T0 3BEHbs, CBSI3U MEKAy HUMH. Pactenus —
Ha4aJbHOE 3BEHO LieNel MUTaHus B OMOr€OLeHO3E.

IIpenooasamensv .M. Xycnymounosa

Paccmotpeno Ha 3aceganuu [T1K

C€CTCCTBCHHOHAYYHBIX
JUCHUITIIMH 1 MAaTCMATUKH

DK3aMeHAIMOHHBIA OUJIET

Ilo mucuummae buonorun

Ne 17

VYTBepxnaro 3am. nupekrtopa no YP

« »




MPOTOKOI Ne
« »

T

[Ipencenarens ITIK
Hoponnosa E.T'.
/ /

1 xypc

/I.A. Bnagumupos/

1. .Tenorun u ¢peroru, ux GopMHpoBaHUE B OHTOTeHe3e. DeHoTHIIUECKUE TPU3HAKH, UX

KJIacCH(pUKALIHSL.

2. buoreonenos nyopasbl, ero OuoTnueckue u abuotuueckue axrtopsl. Llenu nutanus B

nyopase.

IIpenooasamensv I'.M. Xycnymounoea

Paccmotpeno Ha 3acenanuu [THK
€CTEeCTBEHHOHAYYHBIX TUCIUILTAH
Y MaT€MaTUKHU TIPOTOKOJ

No

« » T.
[Ipencenarens I[NIK

Hoponnosa E.T'.

/ /

DK3aMeHAIlMOHHBINA OMJIET
No 18
Ilo mucuuminae buonorun

1 xkypc

YTBepxkaaro 3aM. JupekTopa rno YP

« » T.

/N.A. Bnagumupos/

1. M3meHuUMBOCTH, onpeaencHre u (POpMbI B 3aBUCUMOCTH OT PEAKIIMH T'€HOTUIIA HA YCIOBUS
cpenbl. MonudukanreHHas N3MEHIYUBOCTh
2. buoreoiieHo3 XBoiHOTO Jeca. buotnueckue u abuotnueckue dakropsl. Llenu nutanus B

HEM.

IIpenooasamensv .M. Xycnymounosa

Paccmotpeno Ha 3aceganuu 1K
CCTeCTBeHHOHaqubIX JOUCHUILIINH
1 MaT€MaTHUKHU TIPOTOKOJT

No

« » T.
[Ipencenarens MK
Hoponnoa E.T'.

/ /

DK3aMeHAMOHHBINA OMJIET
Ne 19
Ilo nucuunimuue buonornu

1 xypc

Yr1Bepxknaro 3aM. qupekTopa no YP

«» T.

/I1.A. Bnagumupos/

1. Xu3HEeHHBIN UKI KJIETKH .MHUTO3. , €ro Mepruoan3alns U KpaTKas XapaKTepruCTHKa.
buonornueckoe 3HaueHUE MUTO3a

2. buoreoneno3 Bogoéma, ero Onorndeckre U abuoruueckue Gpaxtopsl. OpraHu3Mbl —
MIPOAYLIEHTHI, KOHCYMEHTBI, PeAYLIEHThI B 3TOM OMOTeO0leHO3e.

Ilpenooasamenv I'"M. Xycnymounosa

‘ Paccmotpeno Ha 3aceganuu 11K ‘

DK3aMeHAIMOHHbINA OUIeT

‘ YTBepxaaro 3am. nupektopa no YP




€CTCCTBEHHOHAYYHBIX TUCHUILIUH
U MAaTCMATHUKHU ITPOTOKOJI

Ne

« » T.
[Ipencenarens ITIK
Hoponnosa E.T'.

/ /

Ne 20
Ilo mucuuruinae buonorun

1 xypc

«» TI.

1. .T'emorunuueckas ( HacJIEJACTBEHHAs H3MEHUMBOCTH) €€ (OopMbI U 3HaueHue. OnpeaencHue u

KJIacCHU(UKAIHS MyTaIlUH.

2. CoOTHOIIIEHUE OPTaHU3MOB — MPOIYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB B OMOT€OIIeHO3¢e
(3xocucTeme). DKoJorndyecKas mupaMu/ia, HEOOXOMMOCTh €€ YU€Ta B MPAKTHIECKOMN

JACATCIIbHOCTH.

Ilpenooasamens I'"M. Xycuymounosa

Paccmotpeno Ha 3aceganun 1K
CCTeCTBeHHOHaY‘-IHBIX JAUCHUIIIINH
Y MaT€MaTHUKHU TIPOTOKOJT

Ne

« » T.
[Ipencenarens ITIK
Hoponnoa E.T'.

/ /

DK3aMeHAMOHHBINA OMJIET
Ne 21
Ilo nucuuniuue buonornu

1 xypc

«» TI.

1. 3nauenue pa6ot K. JIlunnes, XK. b. Jlamapka B pa3BUTHU BOJIONMOHHBIX HJIeH B OHOI0OTH

2. l'enotundeckas ( HacJICCTBEHHAS N3MEHUYMBOCTH) €€ (hOpMbI 1 3HaueHue. OnpeaesieHue u

KiaccuuKanus MyTalui.

Ilpenooasamens I'"M. Xycnymounosa

Paccmotpeno Ha 3acenannu ITHK
€CTEeCTBEHHOHAYYHBIX JTUCIUIUINH
N MaTEMAaTHUKHU IIPOTOKOJI

Ne

« » T.
ITpencenarens [TIK
Hoponnosa E.I'.

/ /

DK3aMeHAIMOHHBINA OUIIET
Ne 22
Ilo nucuurinae buonoruun

1 xypc

VYr1Bepxkaato 3am. nupekrtopa o YP

«» T.

/I.A. Bnagumupos/

1. TI'maBHBIe HaNpaBICHHUS OMOIOTMYECKON 3BOMIONNHU: apoMOp(}h03, HINOATANTAIUS, 001Iast

JiereHeparms.

2. U3menenus B 6uoreorieHo3ax. [Ipuunnel cMeHbl OnoreoneHo308. OxpaHa 6MOreo1eH030B —
TJIABHBIN TTYTh COXPAHEHUS BHJIOB.
IIpenooasamensv .M. Xycnymounosa

/N.A. Bnagumupos/

Yr1Bepxkaaro 3aM. qupekTopa no YP

/I1.A. Bnagumupos/




Paccmotpeno Ha 3aceqanuu [TIHK
€CTEeCTBEHHOHAYYHBIX TUCIUILIAH
Y MaTeMaTHKH MPOTOKOJ

Ne

« » r.
[Ipencenarens ITIK
Hopoxnnosa E.T'.

/ /

DK3aMeHaIMOHHbINA OUIEeT
Ne 23
Ilo mucuumnuae buonorun

1 xkypc

YTBepxkaaro 3aM. qupekropa rno YP

« » TI.

/N.A. Bnagumupos/

1. Buonorudeckuii mporpecc U MyTu ero A0CTHKeHus. buonornueckuii perpecc ( o

A.H.Cegeprieny).

2. ArporieHo3 (arpo’KocucTeMa), €ro OTINYNe OT OruoreorieHo3a. KpyroBopoT BemecTs B
arpoucHO3€ U IMyTH IMMOBBIIICHHUA €T0 TPOAYKTHBHOCTH.

Ilpenooasamensv .M. Xycnymounosa

Paccmotpeno Ha 3acenanuu [THK
€CTEeCTBEHHOHAYYHBIX TUCLUHUIUIHH
Y MaT€MaTUKHU TIPOTOKOJI

Ne

« » T.
[Ipencenarens ITIK
Hoponnosa E.T'.

/ /

DK3aMEeHAIMOHHBINA OUJIET
Ne 23
Ilo mucuurmimnue buonoruun

1 xypc

YTBepxkaaro 3aM. qupekropa 1no YP

«» TI.

/I.A. Bnagumupos/

1. OcHoBHEIC METOAbI CCIICKIINHN paCTeHI/Iﬁ " )KUBOTHBIX: TI/I6pI/I,Z[I/ISaI_II/ISI n HCKYCCTBCHHBIﬁ

otbop.

2. KpyroBoport BeliecTB B OMOT€0LeH03€, pOiib OPraHU3MOB — IPOU3BOIUTENEH, TOTpeOuTenei
U paspyiunTenei B HEM. OCHOBHOM MCTOUHMK 3HEPTUH, 00ECIIEUNBAIOIINN KPYTrOBOPOT

BCIICCTB B 6I/IOFCOI_ICHO3C.

IIpenooasamens I'"M. Xychymounosa

Paccmotpeno Ha 3aceganuu 1K
CCTCCTBCHHOHAYYHbLIX TUCHUILINH
1 MaTeMaTHKH MPOTOKOJI

Ne

« » T.
IIpencenarens ITLK
Hoponnosa E.T'.

/ /

DK3aMeHaAIMOHHBINA OMJIET
Ne 25
Ilo nucuunimube buonornu

1 xypc

YTBepxmaato 3am. nupektopa o YP

«» TI.

/I1.A. Bnagumupos/

1. TlompaznerneHue UCTOPUU 3€MIIM Ha 3pbl U iepuoAbl. OCHOBHBIE OMOJIOTUYECKUE

COOBITHUSA




2. VI3meHeHHe OMOTEOIICHO30B MO/ BIUSHUEM JESTEIBHOCTH YEIOBEKa, €ro MOCIEICTBUS.
Mepsl 0XpaHbl OMOTEOIIEHO30B (Ha MpUMepe BojoeMa, JTU00 JeCoB, MO0 0010Ta).

Ilpenoodasamens I'.M. Xycnymounosa

Paccmotpeno Ha 3aceganuu [TIK
€CTEeCTBEHHOHAYUYHBIX JTUCIUILIAH
1 MaTeMaTHKHU TIPOTOKOJT

Ne

« » T.
[Ipencenarens ITIK
Hoponuosa E.T'.

/ /

DK3aMeHaIlMOHHBINA OMJIET
Ne 26
Ilo mucuurimae buonorun

1 kypc

Y1Bepxkaaro 3aM. qupekTopa no YP

« » TI.

/I1.A. Bnagumupos/

1. EcrecTBeHHBIN U UCKYCCTBEHHBIN OTOOP, UX CXOJCTBO U OTIUYHS, POJIb B BOSHUKHOBEHHUH
MHOroo0pa3usi OpraHu4ecKoro Mupa.

2. buocdepa, e€ rpanunbl. [IpuanHer 6eTHOCTH KU3HU B MOPCKUX IIyOWHAX, B TUTOC(EpE, B
BEPXHHX CIIOSIX aTMOC(EPHI.

IIpenooasamens I'.M. Xycnymounosa

Paccmotpeno Ha 3aceganuu [THK
€CTEeCTBEHHOHAYYHBIX TUCIUIUINH
Y MaTEMAaTUKH MPOTOKOJI

Ne

« » T.
[Ipencenarens ITIK
Hoponnosa E.I'.

/ /

DK3aMEHAIMOHHBINA OWUJIET
No 27
Ilo nucuumimnae buonorun

1 xypc

Vr1Bepxaato 3am. nupekrtopa no YP

«» TI.

/I.A. Bnagumupos/

1. YenoBeueckue pachbl, UX maccmbnxaum{, IMPOUCXOKACHUC U PACTIPOCTPAHCHHUC. Bunosoe

CAUHCTBO YCJIOBCUYCCTBA.

2. MG)KBI/I}IOBBIC B3aMUMOOTHOIICHUA B SKOCUCTCMC. KOHKYPCHII N, CI/IM6I/I03, XUIIHHUYCCTBO.

IIpenooasamens I'"M. Xycnymounosa

1 MaTEeMaTHKH MPOTOKOJT
Ne
« » T.

[Ipencenarens ITIK
Hoponnoa E.T'.
/ /

Paccmotpeno Ha 3aceganum 11K
GCTGCTBGHHOHay‘-IHBIX JOUCHOUITIIINH

Ne 28

1 xypc

DK3aMeHaIMOHHEBINA OMJIET

ITo mucuuninuue buonornu

« » T.

1. MmuorooOpa3ue BUAOB B IPUPOJIE, €T0 MPUUYHHBI. BinsHue NesSTeIbHOCTH YeI0BeKa Ha
MHOT000pa3ue BUI0B. bruonorndyeckuii mporpecc U OMOIOTHIECKUN perpecc.

Y1Bepxknaaro 3aM. qupekTopa no YP

/I1.A. Bnagumupos/




2. KpyrBoport BemiecTB B Iipupoje ( Ha. IpuMepe yrieposia)

IIpenooasamens I'M. Xycnymounosa

Paccmotpeno Ha 3acenanuu [TIHK
€CTEeCTBEHHOHAYYHBIX TUCLUUIUINH
Y MaT€MaTUKHU TIPOTOKOJI

Ne

« » T.
[Ipencenarens ITIK
Hoponnosa E.T'.

/ /

DK3aMEHAIMOHHBINA OUJIET
Ne 29
Ilo mucuummue buonorun

1 xypc

YTBepxkaaro 3aM. qupekropa rno YP

«» TI.

/0.A. Bnagumupos/

1.IlprucnocoOaeHHOCTh OPraHU3MOB K cpesie 00uTaHus, e€ mpuuuHbl. OTHOCUTENBHBIN XapakTep
IIPUCIIOCOOJIEHHOCTH OpraHu3MoB. [Ipucnoco0aeHHOCTh PacTeHUH K UCIIOJIb30BAaHHUIO CBETA B

OHOTEO0LIEHO3E.

2. TlonoBeie KJIETKH, UX OTJIMYME OT COMAaTUYECKUX, CIIeUaNIn3aIlus, cTpoeHue. ['amerorenes.

IIpenooasamens I'"M. Xycnymounosa

Paccmotpeno Ha 3aceganuum 1K
€CTEeCTBEHHOHAYUYHBIX JTUCUUILINH
U MaTEMAaTHUKH ITPOTOKOJI

Ne

« » T.
IIpencenarens ITLK
Hoponnosa E.T'.

/ /

DK3aMeHAIMOHHEINA OUJIET
Ne 30
Ilo mucnunimue buonornu

1 xypc

YTBepxaato 3am. nupektopa mo YP

«» T.

/I.A. Bnagumupos/

1. XuMHYECKHE KOMIIOHEHTHI KIIETKH: SHSMGHTapHBIﬁ COCTaB, OPraHUYCCKHUEC BCIICCTBA, UX

CBOWCTBA U (DYHKIIUHU B KIIETKE

2. Yuenue B.U. Bepuajackoro o 6uocdepe. Biusiaue nesrenpHOCTH YenoBeka Ha 6uochepy,
COXpaHEHHS PAaBHOBECHSI B HEH.

IIpenooasamensv .M. Xycnymounosa




3. MudopmannonHoe odecrieyeHue: nepedeHb peKOMEHyeMbIX Y4eOHbIX u3ganuii, UnTepuer-
pecypcoB, 10N 0JIHUTEIbHOM JIUTEPaTyphI.

OcHOBHAS JUTEpaTypa:

1. buonorus: y4eOHMK W TIPAKTUKYM IS CpPEIHETO MpogecCHOHAIBHOTO 0o0pa3oBaHus /
B. H. fpwerun [u ap.]; mox penmakumeit B. H. Spermaa. — 2-¢ m3n. — Mockaa:
WsnarennctBo FOpaiit, 2023. — 378 c. https://urait.ru/bcode/511618

JlonmoJHuTENbLHAN JIUTEPATYPA:

HNuTepHeT pecypchl:

1. Jlams: snekrponno-6ubnuoreunas cucrema. — URL: https://e.lanbook.com/

2. Tlopran, mocBaIEHHKIN 3BOMIONMK YenoBeka: https://antropogenez.ru/

3. Hay4HO-HOMYJSAPHEIH CAHT ¢ HOBOCTSMH O JOCTUKEHHSAX B COBPEMEHHONOUOIOTH
1 MEIUIMHE U MaTepHajgaMy 3 HaydHBIX KypHaioB: hitps://biomolecula.ru/

4. Ba3za 3HaHMII O BCEM TeMaM OMOJIOTMH U MeauIiHb!: hitp://medbiol.ru/

5. CaiiT ¢ MUHH-IIEKIUAMHY CHELHUAIKNCTOB BO BCEX 00IACTAX HAyKu. EcTh
OTAEIBHBIC Pa3/IC/Ibl O OHOJOTHH U METUIIMHE:
https://media.foxford.ru/articles/biology-online

6. BubmuoTexa MaTepuaIoB, KHUT U yueOHUKOB, CTaTeil ISl IIKOILHUKOB
cryaenToB: http://humbio.ru/

7. Bcs 6uomorus: https://www.shio.info/

8. DiekTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI 10 OMONOTHHU:

https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-
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