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KoMmieKT KOHTPOJIBHO OIEHOYHBIX CPEJICTB IO TUCHMIUIMHE bronorus paspaboran Ha OcHOBE
@®enepalibHOTO  TOCYIApPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa  CpeaHero  oOuiero
oOpa3oBanus (nmpuka3z Munucrepcra oOpa3oBanus u Hayku Poccun ot 17 mast 2012 1. Ne 413),
®DenepalibHBIX FOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB IO CIENHUAIBLHOCTAM CPEIHEro
npodeccuonanpHoro  obpazoBanusi 15.02.14 OcHamieHue CpeacTBaMu — aBTOMAaTHU3AlUU
TEXHOJIOTMYECKUX MPOIIECCOB M NMPOU3BOACTB (Iprka3 MuHucTepcTBa 00pa3oBanus U Hayku PO
ot 09.12.2016 Nel548), npumepHOil mporpaMMbl 0011e00pa3oBaTebHON YIeOHOM AUCIUITITUHBI
«buonorusi» nns npodeccuoHalbHBIX 00pa3oBaTeNbHBIX opraHuzauuii — M.: M3garensckuit
neHTp «Axanemus» 2015r., pekomenoBaHHONH DeepabHBIM rOCYAAPCTBEHHBIM aBTOHOMHBIM
yupexaenueM «®DenepanbHbli  MHCTUTYT pa3BUTUA 00Opa3oBaHus» (mportokosn Ne3 ot
21.07.2015r., perucrpammonnbiii Ne pernensun 373 ot 23.07.2015r.), paboueii mporpammbl
«buonorusn».

Opranuzanus pa3paOoTUuK:

['ocynapcTBeHHOE Or0IKETHOE MTPO(hecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEKICHUE
«TpyOueBCKuUl MOJIUTEXHUUECKUN TEXHUKYM»

Paspaborunk: Myuesa H.. mpenogaBarens [BIIOY «TTIT»



1. IMacmopT KOMIUIEKTa KOHTPOJILHO-0IEHOYHBIX CPEICTB
1.1 O01uMe MoJI0KEeHUSA

KonTponbHo-ouenounsie cpencrtsa (KOC) npenHazHaueHbl A1 KOHTPOJIE U OLIEHKH
00pa30oBaTeNbHBIX JOCTIKEHHH 00YYalOmUXCsi, OCBOMBIIUX MPOTPaMMy Y4€OHOW IUCIUIUINHBI
OV /1b.09 buonorus no cnenuansHocti 15.02.14 OcHauleHue cpeacTBaMy aBTOMATHU3ALMH
TeXHOJIOTHYeCKUX mnpoueccoB U npousBoactB KOC BKIIOYAIOT KOHTPOJBHBIE CPENCTBA IS
NPOBEJICHUS  TEKYIIero  KOHTPOJsI W NPOMEXYTOYHOM  arrecTauuu B Qopme
nuddepeHIMPOBaHHOTO 3a4eTa.

1.2 Pe3yJ’IbTaTLI O0CBOCHUSA TUCHUIVIMHBI, IIOAJICKAIIUE IIPOBEPKE

JUIHOCTHBIC:  TPAXKAAHCKOIO BOCIIMTAHUA:

2. JI1 chopMHPOBAHHOCTh TPAXKAAHCKOM TO3MLIMU OOYYAlOMIErocss KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JICHA POCCHICKOTO OOILECTBA;

3. J3 MNPUHATUEC TPAaJUIIUOHHBIX HAIMWMOHAJIBHBIX, O6HIG‘-IGJIOBC‘~IGCKI/IX F'YMaHUCTHYCCKUX U
JACMOKPATHYCCKHUX HeHHOCTCﬁ;

4. JI4 TOTOBHOCTH TPOTHBOCTOSTH HJICOJIOTHMH JKCTPEMH3Ma, HaIMOHAIM3Ma, KCeHohoOoww,
JTUCKPUMHHAIIMH TI0 COITUATBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM IPU3HAKAM;

5. DATPHOTHMYECKOr0 BOCIIHUTAHMSI:

6. JI8 cdopMUPOBAHHOCTh POCCHUHCKON Tpa)¥JTaHCKOW HJIEHTUYHOCTH, MaTPUOTHU3MA,
YBa)KEHHUs K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iepes PoauHoM, roproctu 3a cBou
Kpai, cBoto PoauHy, CBOH SI3bIK U KYJBTYpPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO
Hapozaa Poccuu;

7. AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

8. JI11 oco3HaHue TYXOBHBIX IICHHOCTEH POCCHIICKOTO HAPO/Ia;

9. JI15 oTBEeTCTBEHHOE OTHOIIEHHWE K CBOUM POAUTENSAM U (WIM) APYIMM YIE€HaM CEMbH,
CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO NPHHATHS LEHHOCTEH CEMEWHOW J>XKH3HU B
COOTBETCTBUU C TpaauLUAMU HapoaoB Poccuu;

10. ocTeTHYECKOro BOCIIUTAHHUS

11.JI16 »>creTMueckoe OTHOIIEHHE K MHpY, BKIIOYas JCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/Ja U OOIIECTBEHHBIX OTHOIIECHUI;

12. pu3uyeckoro BoCIMTaAHUSA:

13. JI20 cdopMUPOBAHHOCTH 3J0POBOTO W 0O€30MacHOr0 o0pa3a JKWU3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3JI0POBEIO;

14. JI22 akTUBHOE HENpPHUATHE BPEIHBIX MPUBBIUEK U HHBIX (QOpPM MPUUMHEHHUS Bpeaa
(bu3nIecKOMy U ICUXUYECKOMY 3/I0POBBIO;

15. Tpya1oBOro BOCHIUTAHUA:




16.
17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.
29.
30.

31.
32.

33.

34.

35.
36.
37.

38.

JI23 roTOBHOCTH K TPYyly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0II00ue;

JI24 TrOTOBHOCTHP K AaKTHBHOU JEATEILHOCTH TEXHOJOTMYECKOM W  COIHAJIILHOU
HaHpaBJIeHHOCTI/I, CHOCO6HOCTL I/IHI/II_II/II/IPOBaTL, HHaHI/IpOBaTB n CaAMOCTOATCIBHO
BBITIOJIHATH TaKYIO ACATEIHHOCTD;

JI25 uHTepec K pa3nuvHbIM chepaM MpoPecCHOHATBHON NeSTeIbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIM BBIOOp Oyaylied NpodeccHH W pealin30BbIBATH COOCTBEHHBIC >KM3HCHHBIC
TUTaHBI;

JI26 rOTOBHOCTH M CIIOCOOHOCTH K 0OPa30BaHMIO M CaMOOOPa30BaHHIO Ha MPOTSHKEHUN Beei
KU3HU;

IKOJOIr'MYCCKOIo BOCIIMTAHUSA

JI27 chopMUPOBAaHHOCT SKOJIOTUYECKOH KYJIbTYpbl, MOHUMAHHE BIUSHHS COIMAJIBHO-
SKOHOMMYECKUX IIPOLECCOB HAa COCTOSHUE NMPUPOJHON U COLMAIBHOW CPENbl, OCO3HAHUE
rJ100aIBHOTO XapaKTepa dKOJOTHUECKUX POOIeM;

JI28 mnaHupoBaHuE U OCYIIECTBIIECHUE JIEHCTBUI B OKPYKAIOLIEH Cpelie HA OCHOBE 3HAHUS
LEeJIeN yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

JI29 akTHBHOE HENMpUSTHE ACHCTBUIA, TPUHOCIIINX BPEl OKPYKaoIeh cpee;

JI30 ymeHue TPOTHO3UPOBATH  HEOJATONPHUATHBIE  DKOJOTHYECKHME  IOCIIEICTBHS
MpeaNpUHIMAEMbIX JEHCTBUI, IPEIOTBPALATh UX;

JI31 pacmupenue onbiTa AesTeIbHOCTH YKOJIOTHYECKOM HAMPABICHHOCTH;

HCHHOCTH HAYVYHOI'O IIO3HAHUSA

JI34 oco3HaHMe LIEHHOCTH HAayYHOU NeATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO
U UCCIIEZIOBATEIBCKYIO NEATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE.

MeETanpeaMeTHbIC:

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH MTO3HABATETbHBIMU JCHCTBUSIMHU:
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaJIM3UpOBaTh MpobOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK WU OCHOBAHUS IJI CPaBHEHUS, KJIacCU(DUKAIIUHN U
0000IIeHMS;

OMPCACIIATh LCIIN ACATCIIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUN UX NOCTUIKCHUA,
BBISABIIATH 3aKOHOMEPHOCTHU U ITPOTHBOPECUHA B paCCMaTPHUBACMBIX ABJICHUAX

BHOCUTb KOPPCKTUBBI B JACATCIBHOCTHb, OLICHUBATHL COOTBCTCTBUC PC3YJIbTATOB IICJIAM,
OIICHUBATh PUCKU HOCHe}ICTBI/Iﬁ JACATCIIBHOCTH,

Pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHUU KU3HCHHBIX HpOGJ’IeM;



39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.
52.
53.
54,

55.

56.

S57.

58.

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIaJICTh HaBBIKAMH yd4eOHO-HCCIICOBATEIbCKON M MPOCKTHOM AEATEIbHOCTH, HABBIKAMU
paspereHus mpooieM;

CIIOCOOHOCTH ¥ T'OTOBHOCTD K CaMOCTOATCIbHOMY IMIOMCKY METOJ0OB PCIICHUA IPAKTUYICCKUX
3aaa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

OBJIAAACHUEC BUAAMHU JACATCIBHOCTH II0 IMOJIYYCHHIO HOBOI'O 3HAHHA, €ro HHTCPIIpECTALlUH,
Hpeo6pa303aHmo U INPUMCHCHUIO B PA3JIMYHBIX yT-I€6HBIX CUTyalusax, B TOM 4YHUCIIC IIPU
CO31aHUHN y‘le6HBIX M COMAJIBHBIX ITPOCKTOB,

(GbopMHUpOBaHHE HAYYHOTO THUIIA MBIIIICHUS, BIIAJICHUE HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUAMHU U METOLAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/ladyll B OOPa30BATEIBHOW AEATEIHLHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISBJIATH IIPUYMHHO-CJIEACTBEHHBIE CBA3M M AaKTyaJM3UpOBaTh 3alady, BbIIABUIATh
TUIIOTE3Y €€ PELICHMs, HaXOAWTh apryMEHThl JJI J10Ka3aTelIbCTBAa CBOMX YTBEP)KICHUH,
3a/1aBaTh NapaMeTpPbl U KPUTEPUH PELICHUS;

AHAJIIU3UPOBATD IMOJIYYCHHBIC B XO€ PCUICHUA 3ada4u PE3YJIbTAThbl, KPUTUYCCKU OLICHUBATDH
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBHUAX,

AaBaTb OLICHKY HOBbBIM CUTYyAllUsIM, OLICHNUBATb HpHO6peTeHHLIﬁ OIIBIT,

pa3pabarhiBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHAJIN3a UMCIOIIUXCS MAaTEPUATBHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

OCYIICCTBIISATh ICJICHANIPABICHHBII MOUCK IMEpeHOca CPEACTB U CIOCOOOB JCHCTBHS B
npodecCHOHATBHYIO CPEey;

yMETh  TEPEHOCHUTb 3HAHMS B  TIO3HABATEIIBHYIO W  TMPAKTHYECKYI0  00JacTu
KU3ZHEIESATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;
BBIJIBUT'aTh HOBbIE UJIEH, MPEAaraTh OpUrHHAIbHbIE TOJIXObI M PEILICHHS;
CTaBHUTH MPOOJIEMBI U 3a7a4M, JOMyCKAIONINE aTbTEPHATUBHBIC PELICHNUS;
B) paboTa ¢ uHpopmauei:

BJIaJIETh HABbIKAMU IIOJy4yeHUs HMHPOpPMAlUUd M3 HUCTOYHMKOB pa3HbIX THUIIOB,
CaMOCTOATENIBHO OCYIIECTBJIATh IIOUCK, aHAlU3, CUCTEMAaTU3alUI0 W HMHTEPIPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

co3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4eTOM Ha3HA4YeHUs MHPOPMAILUU U IeNeBOU
ayTUTOPHUH, BHIOMpas ONTUMAIbHYIO (POPMY IIpE/ICTaBICHHS U BU3yaIU3alUy;

OICHUBATL JOCTOBCPHOCTDH, JICTUTUMHOCTD I/IH(I)OpMaLII/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3TUYCCKUM HOPMaM;

HCIIOJIb30BATh CPCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIITMOHHBIX TCXHOJIOT Uil B peuicHnun
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59.

60.
61.

62.

63.

64.

65.

66.

67.

68.

69.

KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIMOHHBIX 33124 C COOJII0ICHUEM TPpeOOBaHMIA
SPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, THUTUEHBI, pecypcocOepeKeHHs, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

BJaJCTh HAaBBIKAMM paclo3HaBaHWs W  3alMThl HHpOpMaNKH, HH(GOPMAIMOHHON
0€30IaCHOCTH JINYHOCTH.

NnpeaMeETHLIC:

1) chopMUPOBAaHHOCTh 3HAHUN O MECTE M POJIM OMOJOTHMHM B CHCTEME HAYYHOI'O 3HAHMS,
(YHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX MTPOo0ieMm;

2)  chOpMHUPOBAHHOCTH  YMCHHUS  PACKphIBaTh  COJIEPYKAHHE  OCHOBOIIOJIATAFOIIUX
OMOJIOTMYECKNX TEPMHUHOB U TMOHSTHI: JXU3Hb, KJIETKA, TKaHb, OpraH, OPraHWU3M, BU],
MONYJISALMS, D3KOCHCTeMa, OuoleHo3, Ouocdepa; wmeTaboau3Mm (0OMEH BEIIECTB H
MIPEBpAIICHUE JHEPTHH), TOMEOCTa3 (CaMoperylsnus), OUOCHHTE3 OeKa, CTPYKTypHas
OpraHu3alysl JKUBBIX CHCTEM, TUCKPETHOCTh, CaMOPETYJISIHs, CaMOBOCIPOU3BEICHHE
(penpoayKiwsi), HaCIEACTBEHHOCTh, H3MEHUYUBOCTh, SHEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBasi OpraHU3aIlus;

3) chopMHUPOBAHHOCTb yMEHHUS  PAaCKpBIBATh  COACP)KAHME  OCHOBOIOJATAIOIINX
OMOJOTMYECKUX TEOpUH W THUIOTE3: KJIETOYHOH, XPOMOCOMHOHM, MYTAaI[MOHHOM,
3BO.HIOLII/IOHHOI71, IMPOUCXOKACHHUA )KU3HU U YCTIOBCKA,

4) copMUPOBaHHOCTh YMEHHUS PACKPHIBATh OCHOBOIMOJIAraloue OMOJIOTHYECKHE 3aKOHbBI U
3akoHomepHoctu (I'. Mengens, T. Moprana, H.. BaBunosa, 2. ['ekkens, ®. Mromepa, K.
bapa), rpaHuIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

5) mnpuoOpereHHEe OIbITa MPUMEHEHUS OCHOBHBIX METOJOB HAYYHOI'O ITO3HAHUS,
UCIOJIb3YEMBIX B OHOJOTMH: HAOJMIOACHHS M OMHCAHMS >KUBBIX CHUCTEM, IPOLIECCOB M
SIBJICHUI; OpraHW3alliil M TIPOBEJACHHUS OHOJIOTHYECKOTO DKCIICPHUMEHTA, BBIIBIKCHUS
TUIOTE3, BBISBICHUS 3aBUCHMOCTH MEXAY HCCIEIYeMbIMU BeIHMUYMHAMHU, OOBSCHEHHS
MOJTYYEHHBIX pEe3yIbTaTOB U (HOPMYIHMPOBAHUS BBIBOJIOB C HCIOJIH30BAHMEM HAyUYHBIX
MOHATUH, TEOPUM U 3aKOHOB;

6) chOpMHPOBAHHOCTh YMEHHUS BBIICNATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIIETOK
IPOKAPUOT M DYKapuoT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOreOl€HO30B U 3KOCHUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U IPEBpAIICHUS
SHEpIuu B KJeTKe, OTOCHHTE3A, JIACTUYECKOTO U YHEPreTHYeCKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, MEN03a, OIJIOJOTBOPEHHUS, PA3BUTHS U PA3MHOKEHHUSI, UHAUBUYAIHOIO Pa3BUTHUSA
opranuzMa (OHTOreHes3a), OOpbObI 3a CYIIECTBOBaHHME, €CTECTBEHHOIOo OTOODa,
BUJ000pa30BaHUs, HPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOWTaHMs, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, AHTPONOI'eHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpeBpallleHue 3Heprun B onocpepe;

7) chopMUPOBAaHHOCTH YMEHHUS TNPUMEHATh IOJyYEHHbIE 3HaHUSA JJIs1 OOBSCHEHHUs
OMOJOTMYECKUX IMPOLECCOB M SBJICHWM, ISl NPUHATHA TPAKTUYECKUX peHIeHUd B
MOBCEHEBHOM JKU3HU C LIeNbl0 o0ecredyeHus: 0€30MacCHOCTU CBOETO 370POBbsI U 310POBbs
OKpYKaloIUX JIIOJEH, COOMIOJEHHUs 30pOBOr0 o00pa3za >KHM3HHM, HOPM TI'PaMOTHOIO
MOBEJICHUSI B OKPY’KaIOLIe MPUPOHOH cpejie; MOHUMaHue HeOOX0IMMOCTH UCIIOIb30BAHNUS
JOCTUKEHUM  COBpEMEHHOW OHOJOrMM W OMOTEXHOJOTMH A  palMOHAIbHOIO
MIPUPOIOIOIB30BAHUS;

8) chopMuUpOBaHHOCTP yMEHHUS  pemiaTh  OHOJIOTHYECKHE  3a/Jadd, COCTaBJISATh
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70.

71.

72.

73.

74.

75.

76.

77.

78.
79.

TEHOTUIIMYECKNE CXEMbl CKPEIIMBAHUS Uil PAa3HBIX TUIOB HACJIENOBaHUA NPU3HAKOB Y
OpraHWU3MOB, COCTaBJIATH CXEMbl TNEPEHOCa BEIIECTB W JYHEPTrUU B AKOCHUCTEMax (IIerH
MUTAHUS, MTUIIEBHIE CETH);

9) chopmupoOBaHHOCTH YMEHUIl KPUTHUYECKH OLICHMBATh HH(POPMAIUIO0 OHOIOTHYECKOTO
coJiep KaHusl, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHbIE MaTepuaibl); HUHTEPIPETUPOBATH ITHUECKUE
aCTeKThl COBPEMEHHBIX HCCICIOBAaHUNA B OHOJIOTHUH, MEIUIIMHE, OWOTEXHOJIOTHH,
paccMatpuBaTh IN100aJbHBIE SKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH 1O
OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

10) cdopmMupoBaHHOCTH YMEHHH cO3/aBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE
COOOIICHHsI HAa OCHOBE OHOJOrMYeCKOW WH(POPMALMU U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

ITo yuebnomy npenmery "buonorus” (yriayOneHHBIN YpOBeHb) TpeOOBaHHS K MPEAMETHBIM
pe3yabTaTaM OCBOCHMsI YIiyOJIEHHOro Kypca OMOJIOTMHU JOJDKHBI BKJIOYaTh TPeOOBaHUSA K
pe3yabTaTaM OCBOECHUS 0a30BOro Kypca U JONOJIHUTEIBHO OTPAXKAaTh:

1) chopmMHupOBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(hOpMHUPOBaHUH COBPEMEHHOW €CTECTBCHHOHAYYHOW KAapTHHBI MUpPA, B IMO3HAHWU 3aKOHOB
NPUPOABl Y PEIICHUM KU3HEHHO BAXHBIX COLUAIBHO-ITUYECKUX, HKOHOMHYECKHUX,
9KOJIOTMYECKUX IPOOJIEM YEJIOBEUECTBA, & TAK)KE B PEIICHUHM BONPOCOB PaLOHAIBHOIO
MIPUPOIONOIB30BaHuUs; B OPMUPOBAHUY [IEHHOCTHOTO OTHOIIEHHS K MPHUPOJIe, OOIIECTBY,
YeIIOBEKY; O BKJIAJIC POCCHICKUX U 3apyOCKHBIX YUCHBIX - OMOJIOTOB B Pa3BUTHE OHOJIOTHH;

2) YMCHUC BJIAACTb CHCTEMOM OHMOIOTMYECKUX 3HaHHI>i, KOTOpas BKIIKOYACT:

OCHOBOIIOJIararoume ONoJIOrHYecKue TEPMUHBI M MOHATHS (KU3Hb, KJIETKA, TKaHb, OpraH,
OpraHusM, BHJ, MOMYJIALHNSA, SKOCUCTeMa, OuolueHo3, 6uocdepa; MeTaboau3M, roMeocTas,
KJIETOYHBI UMMYHUTET, OMOCUHTE3 Oelika, OMONOIUMEDPDI, TUCKPETHOCTh, CAMOPETYJISAIuS,
CaMOBOCIIPOM3BENICHNE, HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, HHEPrO3aBUCHUMOCTH, POCT H
pa3BuTHe);

Oouonorudeckue Teopuu: kierouHas Teopus 1. IlIBamna, M. Illneiinena, P. Bupxona;
KJIOHAJIbHO-ceeKTUBHOro umMmmynurera [1. Opmux, .M. MeunnkoBa, XpoMOCOMHast TEOPHS
HacnencteeHHoctu T. Moprana, 3akoH 3apoasiieBoro cxoxactsa K. bapa, sBomonnonHas
teopus Y. [lapBuHaA, CHHTETHYECKas TEOpUs OHBOJIOLMH, TEOpUs aHTpororeHesza 4.
Hapsuna; teopust 6uoreoneno3a B.H. CykaueBa; yuenuss H.M. Basunosa - o LlenTpax
MHOT0o00pa3usi U MPOUCXOXKACHUS KyIbTypHbIX pacteHui, A.H. CesepuoBa - o mytsx u
HampaBlieHusX 3Boironun, B.M. Bepnaackoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi TMOTOMKOB TIEPBOTO TOKOJCHHS, PAaCIICIUICHUS MPU3HAKOB,
HE3aBUCUMOI'0 HAcJIelOBaHUs Ipu3HakoB [. MeHaens, CUEIUIEHHOrO HacleA0BaHUs
MPU3HAKOB M HapylIeHWs cueryieHuss reHoB T. MopraHa; rOMOJIOTHYECKMX pPSJIOB B
HacyiencTBeHHOM n3meHunBocty H.M. BaBuiiosa, renernueckoro pasHosecus k. Xapau u
B. Baiiabepra; 3aposasimeBoro cxoactsa K. bapa, onorenerndeckoro 3akona 3. ['ekkens,
®. Mrosiepa);

MPUHLMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);

npaBuia (Munumyma lO. JIubuxa, HSKOJOTHYECKOW NHMpamMHIbl 4YHCeN, OHOMAacCchl MU
SHEPTHUN);



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

runotessl (koanepsatHoit A.W. Onapuna, nepsuuHoro 0ynbsoHa J[x. Xonaelina, Mukpocgep
C. ®oxca, pudozuma T. Yek);

3) BianeHue cUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO MMO3HAHHS, UCIOIb3YEMbIX
B OMOJIOTHUECKHUX HCCIIEOBAaHHUAX JKUBBIX OOBEKTOB M 3KOCHCTEM (OIMCAHUE, U3MEpPEHHE,
MpOBe/IeHNE HAOIIOICHHH); CTIOCOOAMU BBISIBIICHUS M OLICHKHU aHTPOIIOTEHHBIX N3MEHEHHI B
pUpoOJIE;

4) yMeHMeE BBLICIATD CYLECTBEHHbBIE IIPU3HAKY:

CTPOEHHUSI BHPYCOB, KICTOK IPOKAPHUOT U DYKAPHOT; OJHOKICTOUYHBIX M MHOTOKJICTOYHBIX
OpPTraHU3MOB, BUJIOB, OMOTEOIIEHO30B, IKOCHCTEM U OUOCHEPHI;

CTpOCHHUA OpPraHoB MU CHUCTEM OpraHoB paCTeHHﬁ, KUBOTHBIX, YCJIOBCKA, IIPOLECCOB
KHU3HCACATCIIBHOCTH, ITPOTCKAIOIINX B OpTraHrU3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA,

OMOJIOTHYECKHUX TPOIECCOB: OOMEHa BelecTB (MeTabon3M), HHGOPMAITUU 1 MPEBpaICHUS
SHEpPruu, OpOKEHHsI, aBTOTPO(PHOTO M TeTEPOTPO(PHOTO THUIOB MUTAHUS, (POTOCHHTE3A H
XEeMOCUHTE3a, MHUTO3a, MeHo3a, TaMeToreHesa, »MOpHOreHe3a, MOCTIMOPHUOHAILHOTO
pasBUTHS, pa3MHOXCHHS, WHAWBUIYAIBHOTO PpA3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICIICTBUSL ~ T'€HOB, reTepo3uca; neicTBuit HCKYCCTBEHHOT'O otOopa,
CTa0MIIM3UPYIOMIETO,  JBIDKYIIETO M Pa3phIBAIOLIETO  €CTECTBEHHOTO  OTOOpA;
QJJIONIATPUYECKOTO M CHUMIATPUYECKOro BUAO00pA30BaHUS; BIMSHUSA JBIDKYIIUX CHII
HBOJIIOIUH Ha T€HO(OH] MOMYISIUH; TPUCTIOCOOICHHOCTH OPTraHU3MOB K Cpeie OOUTaHMs,
Yepe[OBaHMs HAMpPaBICHUM SBOJIONUHM; KPYroBOpPOTa BEIIECTB M IMOTOKA SHEPruu B
HKOCHUCTEMAX;

5) YMCHHUEC YCTAHABJIMBATH B3daUMOCBA3U MCXKAY CTPOCHHUECM U (I)YHKI_II/IHMI/IZ OpraHonaoB,
KJICTOK pPa3HbIX TKaHeI\/JI, opranaMmM M CHUCTEMaMH OpTraHOB Yy paCTeHI/If/'I, JKHBOTHBIX H
YCJIOBCKA; MCXKAY STallaMUu obMeHa BCIICCTB, JdTallaMHM KJIICTOYHOI'O IHMKIAa M KHN3HCHHBIX
IMUKJIOB OPraHM3MOB; OSTallaMH 3M6pI/IOHaJIBHOFO pasBUTHA; T'CHOTUIIOM U (1)6HOTI/IHOM,
(bCHOTHHOM u (I)aKTOPaMI/I Cpeabl O6I/IT8.HI/I$I; nmponeccamu 3BOJIIOLNUA; ABUKYIIIUMU CUJIAMU
AHTPOIIOTCHE3a; KOMIIOHCHTAMH Pa3JIMYHBIX JKOCUCTEM H HpI/ICHOCO6J'I€HI/I$IMI/I K HHUM
OpraHnu3MOB;

6) YMCHHUEC BBIABJIATE OTIMYUTCIBHBIC NPU3HAKW KHWBBIX CHCTCM, B TOM YHUCIC FpI/I6OB,
paCTeHHﬁ, JKHUBOTHBIX MW 4YCJIOBCKA, HpI/ICHOCO6HeHHOCTL BUIOB K Cpeac O6I/IT8.HI/I}I,
a0MOTHYECKUX M OHOTHYECKHX KOMIIOHECHTOB OKOCHUCTEM, B3aHMOCBSI3CH OpraHu3MoOB B
COO6H.I€CTB8.X, AHTPOIIOTCHHBIX HM3MEHEHHMH B SKOCHCTEMaX CBOEH MCCTHOCTH,

7) yMeHHe UCHOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYECKYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY JJISl I0Ka3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TIPYIIIL;
B3aMMOCBSI3M  OpPraHU3MOB U  cpelbl OOWTaHUS; €IUHCTBA 4YEJIOBEYECKUX  pac;
HE00XO0AMMOCTH 3/I0pOBOTr0 00pa3a JKU3HU, COXpAaHEHUs pa3HO0Opa3usi BUAOB U SIKOCHCTEM,
KaK YCJIOBHS COCYIIIECTBOBAHUS MIPUPOABI U YEIOBEUYECTBA,

8) YMCHHC pCIIaTh MONCKOBBIC OMOJIOTHYECKUe 3aa4U; BbBIABIIATH IPUIUHHO-CIICICTBCHHLBIC
CBA3HU MCXKIAY HCCICAYCMBIMH OMOJIOTTYECKUMU O6T)CKTaMI/I, nmponcccaMu M SABJICHUSMHU,
ACJIaTh BBIBOJAbI U IPOTHO3bI HA OCHOBAHWH ITOJIYUYCHHBIX PC3YJIbTATOB,

9) YMCHHUEC BbBIABUI'aTb THUIIOTE3bI, IMNPOBECPATH HX OKCICPUMCHTAJIBHBIMU CpPCIACTBAMU,
(I)OpMy.TII/Ip}/'SI HeJIb HCCICAOBAHUSA, AHAIU3UPOBATH IIOJIYUYCHHBIC PE3YJIbTATBI U [CJIAThb
BBIBOJbI;



91. 10) npuHUMAaTh y4acTHE B HaY4YHO-HCCIIEJOBATENbCKON paboTe Mo OMOJOrHH, SKOJIOTHH H
MEeIUIMHE, TIPOBOIUMOI Ha 0a3e MIKOJIBHBIX HAYYHBIX OOLIECTB U MyOIMYHO MPEICTABIATH
MOJTyYCHHBIE PE3YyIbTAThl HA YIEHUUYECKUX KOH(EPEHIHIX Pa3HOT0 YPOBHS,

92.11) yMmeHue oLEHUBaTh 3THUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBaHUI B 001acTu
OMOTEXHOJOTMH W  TEHETHYECKHX  TEXHOJOTWHA  (KIIOHHMPOBAaHHE, HCKYCCTBEHHOE
OIJIOZIOTBOPEHME, HAIIPABICHHOE HW3MEHEHME TIEHOMa U  CO3[JaHMe TPaHCTeHHBIX
OpPraHHU3MOB);

93. 12) ymeHue MOTHBHUPOBATH CBOH BBIOOp Oymyiieid mnpodecCHOHATbHOW NESITEIIbHOCTH B
obnacTu OWONIOTHH, MEIUIUHBI, OMOTEXHOJOTHH, IMCHUXOJOTHH, SKOJOTHH, BETCPHUHAPUH,
CEJIbCKOT'0 XO035HCTBA, MUILEBON MPOMBILIUIEHHOCTH; YIIIyOJsTh MMO3HABATEIbHBIN UHTEPEC,
HaNpaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu W MPOJOIDKEHUE
OHMOJIOrMYeCcKOro 00pa30BaHUsl B YUPEXKIECHUAX CPETHET0 MpOo(dheCCHOHAIBLHOTO U BBICIIETO

oOpa3oBaHUs.

94.

95. Pe3yabTaThl 0CBOEHMS NUCHMILJIMHBI HANpaBJ/ieHbl Ha (oOpMUpOBaHHE OOIIMX U
npodgeccHoOHATbHBIX KOMIETEHIHIA, Pe3yJIbTATOB BOCITUTAHUS

96. OK 01. Boibupars cmocoObl pemeHus 3agad Mnpo(hecCHOHAIBHOW JesSTeNbHOCTH,
NPUMEHUTEIBHO K Pa3InYHBIM KOHTEKCTaM

97. OK 02. Ucnonp30BaTh COBpEMEHHBIE CpPEACTBA IIOMCKA, aHAJIM3a U HHTEpIpETalUU
uHpopMarMu ¥ MHOOPMALMOHHBIE  TEXHOJIOTHH JUIL  BBIIOJHEHUS  3a/1ad
poeCCHOHATTLHON IeATEIEHOCTH.

98. OK 03. IlmanupoBaTb H peajH30BBIBATH COOCTBEHHOE IMpodeccuoHalbHOe H

JUYHOCTHOE  Pa3BHUTHE, NPEANPHHUMATEIBCKYIO JEATENHOCTh B NPO(ECCHOHATBHOM
cdepe, KCMONB30BaTh 3HAHHS MO (PUHAHCOBOM TPAMOTHOCTU B PA3IUYHBIX >KU3HEHHBIX
CUTYyalHUsx

99. OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

100. OK 05. OcymiecTBasTh YCTHYIO U MMCbMEHHYI0 KOMMYHUKALIMIO HA FOCYAapCTBEHHOM
s3pike  Poccuiickoii (enepanuu ¢ yderoM 0COOEHHOCTEW COLMAIbHOTO W KYJIBTYPHOTO
KOHTEKCTA.

101. OK 06. IIposBiasTh TIpakJaHCKO-MATPUOTHYECKYIO TO3MILHUIO, JEMOHCTPHUPOBATH
OCO3HAaHHOE TIOBEJICHWE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, B TOM
qHCclIe C YYETOM TapMOHHU3AIMM MEXHALMOHAJIBHBIX U MEXPETUTHO3HBIX OTHOIIEHU,
MPUMEHSTH CTAaHIAPTHI AaHTHKOPPYIIIMOHHOTO MTOBEICHUS

102. OK 07. CogeiicTBOBaTh COXPaHEHHMIO OKPYKAIOIIEH cCpefpl, pecypcocOepekeHuro,
MPUMEHATh 3HAHUS 00 M3MEHEHHWIO KJIMMaTa, OepeXIIMBOTO MPOM3BOJACTBA, 3()(HEKTHBHO
JICICTBOBATh B YPE3BBIYAIHBIX CUTYAIIHSIX.

103. OK 08. Hcmomp3oBaTh cpeiactBa (U3NYECKOH KYIbTYphl JJIs COXpPAaHEHUS U
YKpEIUIEHUs 3/10pOBbsl B Ipoliecce Mpo(hecCHOHAIBHONW AEATENIbHOCTH U TMOAJIEpKaHHUe
HEO0OXOMMOTO YPOBHS (PU3NUECKOMN TTOATOTOBIEHHOCTH.

104.  OK 09. ITonw3oBarbesi MpohecCHOHATBHONW JOKYMEHTAIMe Ha rocylapCTBEHHOM U
WHOCTPAHHOM SI3bIKE.
105. I1K 4.1. KoHTponupoBaTh TeKyllye MmapaMeTpsl U (pakTHdeckue MoKazarenu paboThl

CUCTEM aBTOMaTHU3allUKM B COOTBCTCTBHH C Tpe60BaHI/I5[MI/I HOpMaTHBHO-TeXHquCKOﬁ
AOKYMCHTAIUU [JISA BBIABJIICHHUA BO3MOXHBIX OTKJIOHEHUI.

106. 1K 4.3. Opranu3oBbIBaTh pabOTHI IO YCTPAHEHUIO HEMOJIAJ0K, OTKa30B 000PYIOBAHUS
Y PEMOHTY CHCTEM B paMKaxX CBOEH KOMIIETEHIIHH.
107.
JIM4HOCTHBIE Pe3yJIbTATHI Kox imuHocTHBIX
peajindanuu nporpaMmbl BOCIIUTAHUSA pe3yJbTaToB
(Oeckpunmoput) peain3aluM MporpamMmbl
BOCIIMUTaAaHUA
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Oco3zHarommit cedst rpakIaHMHOM U 3aIIIUTHUKOM BEJIMKON CTPaHBI.

JP1

IIpostBisIOIMUN aKTUBHYIO TPAXKAAHCKYIO ITO3ULIHIO, JEMOHCTPUPYIOLIUN
IIPUBEPKEHHOCTh NPUHIMIIAM YE€CTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKH aKTMBHBIM M y4YaCTBYIOIIMM B CTYIEHYECKOM H
TEPPUTOPUAIIBHOM CaMOYIIPaBJICHHH, B TOM YHCJIE€ Ha YCIOBUAX
JI0OPOBOJIBUECTBA, MPOAYKTUBHO B3aWMOJICHCTBYIONIMIA U Y4aCTBYIOIIUI
B JIEATEIbHOCTU OOIIECTBEHHBIX OPraHU3aIH.

JIP 2

CoOmoaronuii - HOPMBI ~ MPABOMOPSIKA,  CICAYIOIIMA  Ujacalam
rpaKJIaHCKOT0 OOIIecTBa, oOecredeHus 0€30MacHOCTH, MpaB U CBOOO.T
rpakaad  Poccun. JIoAnpHBIM K yCTAHOBKAM M IIPOSIBICHUAM
MPEACTaBUTENCH  CYOKYJIbTYp, OTIMYAOIIMA WX OT TPYyIOIm C
JNECTPYKTUBHBIM ¥ JCBUAHTHBIM TIOBEJCHHEM. J[EeMOHCTPUPYIOUIHi
HEMPUATHE W MPEIYNPEKIAIONUNA COIMAIBHO OIMACHOE IOBEIACHUE
OKPYKAIOIIHX.

JIP 3

[TposiBnsromMii M JEMOHCTPUPYIOIIMN yBaK€HUE K JIIOIIM TpyZa,
OCO3HAWOIIMK ILIEHHOCTh COOCTBEHHOro Tpyna. Crpemsmuiics K
(GOopMHpOBAaHHIO B CETEBOH cpese JUYHOCTHO U MPO(hecCHOHAIBHOTO
KOHCTPYKTUBHOTO «IIH(POBOTO CIIE/Ia.

JIP 4

JleMoHCTpUpyIOIIMI ~ TPHUBEPKEHHOCTb K POJHOM  KYJBTYpE,
HMCTOPUYECKON MaMITH HAa OCHOBE JI0OBUM K Pomune, pogHomy Hapony,
Majou poauHe, MPUHATHUIO TPaIULMOHHBIX LEHHOCTEN
MHOTOHAalMOHAJIBHOTO Hapozaa Poccuu.

JIP 5

HpOHBJ'IHIOH_II/Iﬁ YBAXKCHHUC K JIIOASAM CTApUICT0 IMOKOJICHUSA U T'OTOBHOCTDb
K Yy4aCTHUIO B COIIPIEUILHOIZ MOAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

JIP 6

Oco3HaronMii  NPUOPUTETHYIO  LEHHOCTh  JIMYHOCTH  4YEJIOBEKa;
YBKAIOMIMKA COOCTBEHHYIO M UYXYI YHHKAJIBHOCTh B Pa3IUYHBIX
CUTYallUsIX, BO BceX (OpMax M BUJAX JEATEIbHOCTH.

JIP 7

[TposiBisArOIMI M NEMOHCTPUPYIOIIUN YBa)KCHHE K IPEACTABUTEIAM
Pa3IUYHbBIX ATHOKYJIBTYPHBIX, COHUAIBbHBIX, KOH(PECCHOHAIBHBIX U UHBIX
rpynn. CONpUYacTHBIM K COXPAaHEHUIO, IPEYMHOKEHUIO U TPAHCISALUU
KYJIBbTYPHBIX TPaJULIMN U IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUICKOTO
roCy/apcTBa.

JIP 8

CoOmrofaromiuii ¥ MPOMAraHAUPYIONIMN  TpaBujia 3J0pOBOTO U
Oe3omacHOro oOpa3a JKHM3HHM, CIOpTa; Mpeaynpexaamui  amoo
MIPEOJI0JICBAIOIUN 3aBUCHUMOCTH OT QJIKOTOJsI, Tabaka, MCUXOAKTUBHBIX
BEIIECTB, a3apTHBIX UTrp U T.A. COXpaHSIOMMNA TCUXOJOTHIECKYIO
YCTOI\/JI‘-II/IBOCTI) B CUTYAaTHBHO CJIOKHBIX WJINW CTPECMUTCIIBHO MCHAIOIMIUXCA
CUTYaIlUsX.

JIP 9

3a0oTsmuiics O 3alIUTe OKpY)Karolleld Ccpelbl, COOCTBEHHOW M YYyXOM
0€30I1aCHOCTH, B TOM 4HcIIe IM(PPOBOI.

JIP 10

[TposiBnsifoMiA yBaXKEHHE K SCTETUYECKUM IIEHHOCTSIM, OOJaIaroIIuil
OCHOBAMM ICTETUYECKOU KYJIBTYPBHI.

JIP 11

[IprHUMarOMMI CeMEHbIE IIEHHOCTH, TOTOBBIM K CO3JaHHUI0 CEMbU M
BOCIIMTAHUIO JETEH; AEMOHCTPUPYIOLIMN HENPUATHE HACUIIUS B CEMBE,
yX0/la OT POJUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUW CO
CBOMMH JIETbMU M UX (PUHAHCOBOTO COJIEPIKAHUSI.

JIP 12

JIN4YHOCTHBIE Pe3yJIbTAThl
peajM3alnuy NporpaMMsbl BOCIIMTAHUS,

onpeacJIicHHbIC OTPACJI€BbIMHU TpCﬁOBaHI/IﬂMH K J1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTHU

['0TOBBII COOTBETCTBOBATH 0XKHUJIAHUSM pabOTOAATENCH: AKTUBHBIMH,
MPOEKTHO-MBICIISIIIUN, 2P PEKTUBHO B3aUMOICHCTBYIOIINN U
COTPYIHUYAOLINN C KOJUIEKTUBOM, OCO3HAHHO BBITTOJIHSIOIIUN

JIP 13
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npodeccuoHaIbHBIE TPEOOBaHUsI, OTBETCTBEHHBIN, TyHKTYaJIbHBIH,
TUCIUTUIMHAPOBAHHBIN, TPYAOIIOONBBINA, KPUTHIECKHA MBICIISIIHH,
JEMOHCTPHUPYIONTUH TPOPECCHOHATBHYIO KU3HECTOMKOCTD.

OneHuBarouii BO3MOYKHBIE OTPaHUUUTENHN CBOOO I CBOETO
po(heCCHOHATIBHOTO BEIOOPA, PEIOIIPE/ICIICHHBIC
HCI/IXO(I)I/I3I/IOJIOI‘I/I‘-IGCKI/IMI/I 0COOEHHOCTSIMH MJIH COCTOSTHUEM 300POBbA,
MOTHBUPOBaHHBIN K COXPAHEHHUIO 3/I0POBbsI B IIPOLIECCE
npodeCCHOHATBLHOMN 1eATETLHOCTH.

JIP 14

["oToBbI K TpoecCHOHATEHON KOHKYPEHITUH U KOHCTPYKTHBHOM
peaKIMK Ha KPUTHKY.

JIP 15

OpUEHTHPYIONIUIICS B U3MEHSIOIIEMCS PBIHKE TPYy/1a, THOKO
pearupyoomuii Ha OABICHHE HOBBIX (hOPM TPYJOBOIl IEATETHHOCTH,
TOTOBBII K HX OCBOCHUIO, H30Eraronuii 6e3padoTUIlbl, MOTHBHPOBAHHBIN
K OCBOCHHIO (DYHKIIMOHAIBHO OJIM3KHUX BHJIOB MPO(pECCHOHATBHON
JEATEeILHOCTH, HMEIONTUX 00IIHe 00BEKTHI (YCIOBHS, IIEJIN) TPy, JTU00
MHBIC CXOXKUE XapAKTEPUCTHKH.

JIP 16

ConeiicTByIOMMNN TOAIEPKAHUIO IPECTHKA CBOCH MPOQECCHH, OTPaCITH
1 00pa30BaTeIbHON OpraHu3aluy.

JIP 17

[TpyHMMaroIKi HENH U 3a7ja4l HayYHO-TEXHOJIOTHYECKOr O,
HKOHOMHYECKOTO, MH(POPMAITMOHHOTO U COIIMOKYJIBTYPHOTO Pa3BUTHS
Poccuu, rotoBblil paboTaTh Ha UX JOCTH)KEHUE.

JIP 18

VYnpasisromuii cCOOCTBEHHBIM PO(ECCHOHATBHBIM Pa3BUTHEM,
pedIeKCHBHO OLIEHUBAIOMINI COOCTBEHHBIH KM3HEHHBIH OIIBIT, KPUTEPHU
JMYHOW yCHEITHOCTH, MPU3HAOIINI [IEHHOCTh HEMTPEPBHIBHOTO
o0OpazoBaHwus,

JIP 19

CriocoOHbIH reHeprpoBaTh HOBbIE UACH JJIS PELIeHUs 3a1a4 LU POBOil
HSKOHOMUKH, [IEpECTPanBaTh CIOKUBILINECS CIIOCOObI pelIeHus 3a1ad,
BBIJIBUT'ATh aJIbTEpPHATUBHbIE BAPUAHTHI ACUCTBUI C 11€7bI0 BBIPAOOTKH
HOBBIX OITUMAJIbHBIX aJITOPUTMOB; IO3UIIMOHUPYIOLIUI ce0sl B CETH Kak
pe3yJIbTaTUBHBIN M MPUBJIEKATEIbHbINH YIaCTHUK TPYJOBBIX OTHOIICHHH.

JIP 20

CaMocTOATEIbHBIA U OTBETCTBEHHBIN B IPUHATHH PEIICHUN BO BCEX
cdepax cBoei AeATeIbHOCTH, TOTOBBIH K UCTIOJHEHUIO Pa3HOOOPa3HBIX
COIMAIBHBIX POJIEH, BOCTpEOOBAaHHBIX OM3HECOM, OOIIIECTBOM U
roCy/1apCcTBOM

JIP 21

2. OneHKa 0CBOeHHS Y4eOHO AUCIUNIHHBI

dopmoii arTecTanuy 1o yueOHOH TUCIUILTNHE SBISETCS OUupdepenyuposaniviii

sayem. OCHOBHOI OEJIBIO OIICHKH OCBOCHHUA y‘-I€6HOI\/'I JUCHHUIIIINHBI ABJISACTCA OIICHKA OCBOCHHBIX

YMEHMI U YCBOCHHBIX 3HAHUU.

OrneHka yuyeOHOM TUCIUILTMHBI TIPETyCMaTPUBAET UCTIOJIb30BAHNE HAKOMTUTEIbHON CHCTEMBI

OLICHUBAHHSL.
TecTsl, MpOBEpOYHBIE PAOOTHI, OIICHUBAIOTCS 1O MATUOATUTBHON TITKAJIE:
«5» - npaBWIbHO BbINOJIHEHO 95 — 100% 3ananuii;

«4y - npaBuwiIbHO BbIMOJIHEHO 80 — 94% 3amanmii;

«3» - npaBWIbHO BbINOJIHEHO 70 — 79% 3amanmuii;

«2» - mpaBWIBHO BBITIOJIHEHO MeHee 70% 3amaHui.

Pe3yabTaThl 00yuyeHusi: ymMeHus, IHoka3aresu OLeHKH
3HAHMSA U 001He KOMIIETEHINH pe3yabTarTa

®opma
KOHTPOJIA U
OLICHUBAHUSA
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YMmerTh:

Y 1. OOBSACHATH POJIL OMOJIOTHHU B
(hopMUPOBaHUH HAYYHOTO
MHPOBO33PEHHUS; BKJI]] OMOJIOTHUECKUX
Teopuit B GOPMUPOBAHNUE COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA;
€IUHCTBO KMBOW U HEKUBOU IIPUPOLBL,
POJICTBO KUBBIX OPIraHU3MOB;

CBOEBPEMEHHOCTD BBIIIOJIHEHHS
3a1aHUI

YMEHUE N0JIb30BAaThCS OCHOBHOM
U JONOJHUTEIBbHON JTUTEPATypOn

HaOJIFO[eHE 3a
yaeOHO
IEeSITETBHOCTRIO

¥ 2. Pemars 31eMeHTapHbIC

T'paMOTHOC PCIICHHUC

HaO0II0IeHUE 3a

OMOJIOTHYECKHE 3a]]a4UH; COCTABIIATH CUTYallMOHHBIX 3aJ1a4 C BBIITOJIHCHUEM
3JI€MEHTapHbIE CXEMBbI CKPEIIUBAHUS U IIPUMEHEHUEM 3a/1aHusl BO
CXEMBI [IEPEHOCA BEIECTB U IEePeaadn npodeccroHalbHBIX 3HAHUN U BpeMsi yueOHOi
SHEPIUH B dKocUcTeMax (Lenu YMCHUH; JIeSTENBHOCTH
MUTaHU); OMUCBHIBATH OCOOCHHOCTHU
BHJIOB 110 MOP(OJIIOTHYECKOMY
KPUTEPHUIO;
¥ 3. BoisiBisaTh npucnocodseHus AKTHBHOE HCIIOJIb30BAHNE - OLICHKa
OpPraHU3MOB K cpefie 0OUTaHus, Pa3IMYHBIX UCTOYHUKOB AJIs a¢dexTuBHOCTH U
WMCTOYHUKHU W HAJTMYHE MyTarcHOB B pernreHus mpodecCHoHATBHBIX MPaBUILHOCTH
OKpy>karolei cpee (KOCBEHHO), 3a1a4 MIPOBEPKU U
AQHTPOIIOTCHHBIC U3MEHEHUS B CaMOIIPOBEPKH
9KOCHUCTEMAX CBOEH MECTHOCTH; BBIITOJIHEHHOU
paboThI
¥ 4. CpaBHUBATH OMOJIOTUYECKHE 3nate noustue o0 HTP, o MupoBom | HaOr01€HUE 32
O0OBEKTHI: XUMHUUECKUI COCTAB Tell X0351CTBE, 0 MEXIYHAPOIHOM BBIIIOJIHEHUEM
YKUBOM U HEKUBOM HPUPOJIBI, reorpauyeckoM pa3aesieHun 3a/1aHusl BO
3apOJIbIIIEH YEIOBEKA U APYTUX TpyZa BpeMs yueOHOMU
’KHBOTHBIX, IPUPOTHBIC SKOCUCTEMBI M | TeorpauuecKyro crienuduky NEeATEIbHOCTH

arpodKOCUCTEMBI CBOCH MECTHOCTH;
MPOILIECCHI (€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp, MOJIOBOE U
Oecroyioe pa3MHOXKEHHE) U 1eIaTh
BBIBOJIBI M 0000IIIEHUI Ha OCHOBE
CpaBHEHUS U aHAIIN3a;

OTACJIbHBIX CTpaH U pCruOHOB, UX
pa3jiniuuia 1o YypoOBHIO COLITMAJIbHO-
9KOHOMHYECCKOI'0 pa3BUTHAL.

Y 5. AHAIIM3UpOBATH U OLICHUBATH
pa3InyHbIE TUIIOTE3bI O CYIIHOCTH,
MIPOUCXOXKACHUH KU3HU U YEJIOBEKa,
rI100aNbHBIE YKOJIOTHUECKHUE TPOOIEMbI
Y WX PEIeHUs, TTOCIEICTBUS
COOCTBEHHOM JESATENHHOCTH B
OKpY>Karollleu cperie;

¥ 6. Haxoauths nHpOpMaIuo o
OMOJIOTNYECKUX 00BEKTaX B PA3TUUHBIX
UCTOYHUKAX (yueOHHKaX,
CIPAaBOYHHKAX, HAYYHO-TTOMYJISIPHBIX
U3JIaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax cetu HTepHET) 1
KPUTHYECKH €€ OLICHUBATD;

3HaTh:
3.1. OcHOBHBIE TIOJIOKEHHSL | AKMUBHOe  UCNONb306AHUE 6 |OYEHKA — AHAIU3d
OMOJOTUYECKIX TEOpUi U | yueOHOU OessmenvHOCmMU U 8xode | pabouetl
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3aKOHOMEPHOCTEH: KJIETOYHOU TEOPHH, | MPAKMUKU UHDOPMAYUOHHBIX U | CUmMyayuu

HBOJIIOIMOHHOTO  YYEHHUS,  YUYCHHUS | KOMMYHUKAYUOHHBIX PECYPCO8

B.M.Bepnajackoro B 6uocdepe, 3aKoHe

I""Mennens, 3aKOHOMEPHOCTEMN

W3MEHYUBOCTH U HACJIEJICTBEHHOCTH;

3.2. Crpoenre U (PyHKIMOHUPOBAHHE | CAMOCMOAMENbHOCTb npu |- oyenka

OMOJIOTHYECKMX OOBEKTOB: KIIETKH, | HOucke Heobxooumotl | 3gpgpexmusHocmu

TCHOB U XPOMOCOM, CTPYKTYpPBI, BUIBI | uHpOpMayuu U npasuIbHOCMuU

9KOCHUCTEM,; npogepKu u
camonposepku
8bINOJIHEHHOU
pabomwl

3.3 CymHocTh OMOJIOTUYECKUX | BbINOJHEHUEe  CAMOAHANU3d U |OYeHKa  aHalusd

MPOIIECCOB: Pa3MHOXKEHUSI, | KoppeKyuu cobcmeennoll | paboueti

OILIOIOTBOPEHUS, NEUCTBUS | OeAmenbHOCmMU HA  OCHOBAHUU | cumyayuu

UCKYCCTBEHHOTO W €CTECTBEHHOTO | OOCMUZSHYMBIX Pe3yIbmamos

0oTOOPOB, dhopmupoBaHHe

HpI/ICHOCO6H€HHOCTI/I, IMPOUCXOKIACHUC

BUJIOB,  KPYrOBOPOT  BEILIECTB U
MPEeBpAIICHHEe OSHEPTUM B  KIETKE,
OopranmsmMe, B  OJKOCHUCTEMax U
ouocdepe;
3.4 Bxiian BeIAOIIUXCS (B TOM YHUCIIC | AKMUBHOE ucnonvsoeanue | HabnooeHue  3a
OTEUYECTBCHHBIX) YYEHBIX B PA3BUTUE | PA3IUYHBIX  UCMOYHUKO  OJisl | 8bINOJHEHUEM
OMOJIOTUYECKON HAYKH, peuterus npoheccuOHANbHBIX | 3A0AHUsL 80 8PeMs
3a0au yueoHou
desimenbHOCmU
3.5 buonorudeckyro TEPMUHOIIOTHIO U | CB0€8PEMEHHAsL ~ NpoGepKa U | OYeHKd
CUMBOIJIAKY CaMONpoBepKa 8bINONHEHHOU | d¢hhekmuernocmu
pabomwi U npasuIbHOCMuU
nposepKu u
camonposepku
8bINOJIHEHHOU
pabomwl

2.1 ®opMBbI KOHTPOJIS M OLlEHMBAHMA 10 Y4eOHOH JUCHHIIJINHE!

Pasjen / Tema y4eOHOM JUCHUNIMHBI

(DopMa TEKYIIECIr0 KOHTPOJISA MU OLICHUBAHUSA

1. Bxonnas koHTposbHasA paboTta

TCCTUPOBAHUC

1. MonekynsipHbIil ypOBEeHb OpraHU3alUuN

TCCTI/IPOBaHI/Ie, BBIIIOJIHEHHUE 3aIaHUI

JKUBOTO
1. Crtpoenue u GyHKIIUUA OpraHu3Ma TectupoBaHue, BHITTOJTHEHNUE 3aJaHUI
1. TeopeTnyeckue acrieKThl YKOJIOTUU TecTupoBaHue, BBITOIHEHNE 3aJaHUN
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2.2 3anaHus 1JIs NPOBeAeHHs TEKYIEero KOHTPOJIsI

Tect no Teme: « CTpykrypHO-(DyHKIIMOHAIBHAS Opranu3anus kiaetok» (Y1,Y2,V3; 31,32,33)

TEKCT 3AJIAHMA:

1. [ToaroroBka pedepara mo Teme:

Opranuyeckue BELECTBA PACTUTENIBHON KIIETKH, JOKa3aTeJbCTBA UX HaJIU4Yus B
pacreHun. Buramunbl, pepMEHTHI U TOPMOHBI U UX poOJib B opranusme. Hapymenus
IIPU UX HEIOCTATKE M U30BITKE.

IIpoxapuoTHueckue opraHu3Mbl U UX poJib B OMOIIEHO3aX.

[IpakTueckoe 3Ha4eHHE MPOKAPUOTUYECKUX  OpPraHU3MOB (HAa  INpUMEpPax
KOHKPETHBIX BHJIOB).

Knerka sykapuoTH4eCKUX OpraHu3MOB. MeMOpaHHBIN PUHIIUII €€ OpraHu3aIUH.
CrpykTypHOE U (QPYHKIIMOHAJILHOE PA3JIM4ne PACTUTENBHOM U )KUBOTHOH KIIETOK.
MUTOXOHIpUM KaK 3HEPreTUYecKHe CTaHUUM KiIeToK. CTajiuu HHEpreTuYecKoro
00MEHa B pa3IMYHBIX YaCTSIX MUTOXOHIPUH.

Crpoenne u QyHKIIUH puOOCOM M UX POJIb B OMOCHHTE3€e OeKa.

Snpo Kak LEHTp yNpaBICHUS )KU3HEAEATEIbHOCTBIO KIIETKH, COXPAaHEHUS U IIepelaun
HACJIEICTBEHHBIX MPU3HAKOB B MTOKOJICHUSX.

Kierounas Teopust cTpoeHus OpraHu3MoB. MIcTopHst 1 COBPEMEHHOE COCTOSIHHUE.

2. HapucoBatb cxeMbl CTPOEHUST PACTUTEIILHON U )KUBOTHOM KJIETOK U OCHOBHBIX
OpPraHOMO0B KJIETKHU.

3. M3y4yenue Borpoca POTOCHHTE3 U XEMOCHHTE3.

YciaoBus BbINOJIHEHUS 3aIaHUSA

1. Mecto (BpeMmsi) BBITIOTHEHUS 3a/IaHUsI . 3aJaHUE BBIMOJIHAETCS BO BHEAYAUTOPHOE BPEMS
2. MakcuMaabHOE BpeMs BBITIOJHCHHUS 3aJaHUS: 60 MMH.

3. Bul MOKeTe BOCIIOIb30BaThCI YIYEOHUKOM, TJI00aIbHON CETHIO

IlIxaj1a oleHKH 00pa30BaTeJbHbIX JOCTHKEHHI

Kpurepun :
- yMeH#e chopMyIHpoBaTh 1IeNb PabOTHI;

- YMEHHE 11000paTh HAyYHYIO JJUTEPATypy 10 TEME;
- IIOJIHOTA U JIOTUYHOCTb PACKPBITUS TEMBI;

- CAMOCTOSITEIBHOCTh MBIIICHUS;

- CTUWIMCTUYECKAs! TPAMOTHOCTD U3JI0KECHHUS,

- KOPPEKTHOCTh BBIBOJIOB;

- IPaBUIBHOCTH O(OPMIICHHSI pabOTHI.

3ATAHUE (mpaktnuyeckass padora) Nel

Tema: «Crpoenne u pyHKUHH KIETOK».

[{enb: M300pa3uth NpOKaApUOTUUECKYIO U SOKAPUOTUUYECKYIO KIIETKH, yKa3aB Ha
PUCYHKaxX X CTPYKTYpHBIE cOCTaBisitomue (opranesinbl). OTaenbHO yKa3aTh
(GYHKIIUU, KOTOPBIE BBIMOJHSAIOT 3T OpraHesiibl B KjIeTke. B KoHIle paboThl
HEO0OXOJIMMO CJIeJIaTh BBIBO/I, CPABHUB 00€ KJIETKH IO CTPOCHUIO.

3AJIAHUE (npakTuueckasi padora) Ne2

Tema: BupycHble n 0akTepuaabHbie 32001eBaHusl. OCO0EHHOCTH IPUMEHEHH S
AHTHOMOTHKOB.

Llens: YMeTh oTIMYaTh BUPYCHOE 3a00JIeBaHUE OT OaKTEpHATLHOTO, M ONPENIENTh
OTJIMYUTEIbHBIE METO/IbI UX JICUCHHUS.
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Xonx paboTsl
[IpounTaiiTe NpeyIOKEHHYIO CTaThIO PO BUPYCHI M MMCbMEHHO OTBETHTE Ha CIIEIYIOINE

1.

BOIIPOCHI:

1.1 Yro takoe Bupyc? KTo u xorma oTKpblU1 BUPYChI?
1.2 Kak ycTpoensl BUpychl? UX XMUMUYECKUI COCTaB.
1.3 KakoB npuHIKIT B3aUMOCHCTBUS BUPYyca U KICTKUA?

1.4 B uém nposiBrisieTcs 1eUCTBUE BUPYCOB HA KIIETKY?

[IpounTaiite cTarpio Mpo OAKTEPUU M MMCBMEHHO OTBETHTE HA CIICAYIOIINE BOTIPOCHI:

2.1 Yro Takoe Gakrepun?

2.2 KakoBbI 0COOEHHOCTH CTPOSHUS OaKTEpUAIBbHOM KIETKH?

2.3 HazoBuTte ocHOBHBIE ()OPMBI OAKTEPHATBHBIX KIIETOK.

2.4 KakoBa poib OaKTepHil B IPUPOJIE U KU3HH YeIoBeKa?

3anoJHUTE TaOIHIly, TIEpeUepPTUB ee ceode:

Kakue 3a001eBaHus, U3 HIDKE
MIEPEYUCIICHHBIX SBIISIOTCS
BUPYCHBIMH, a KaKHe
OaKTepHUaTbHBIMU: YYMdA, OCNA, KOPb,
AHCENMASL TUXOPAOKA, CMOJIOHSK,
2punn, KOpoxHasupyc, xoiepa,
kokaow, BUY-ungexyus, kiewesoii
sHyeparum, cubupckas s36a,
CMpenmoKoKKo8as UHpeKyus,
BUPYCHbLE 2eNamumol, AUYp,
bewencmeso, eepnec?

BupycHeie:

BaKTepI/IaJ'IBHBIeZ

Uem oTiinyaercs GakTepualibHas
0071€3Hb OT BUPYCHOIN MHPEKIUU?
CHUMITOMBL.

Bupychas 6one3Hb:

BaKTepI/IaJ'IBHOG 3a00JIeBaHUE:

Kakumu npenaparamu ciieyer
JICYUTH BUPYCHBIE 3a00JIeBaHUs, a
KaKuMH OakTepraibHble?

Bupychas 6omne3Hb:

bakrepuanbHoe 3a001eBaHue:

Korna nenecoo6pa3Ho npuMeHsTh
AQHTUOMOTHUKH, a KOTJIa UX
npUMeHeHHne 6ecrose3Ho?
Ob6ocHyiiTe CBOI OTBET.

Cnenaiite BBIBOJ U3 IPAKTHUECKOM pabOTHI.

3AJIAHHUE (TecTtoBoe 3a1anue) Ne?
TEKCT 3AJAHUS:

1. Mpouecc HHAUBUAYATBHOIO PA3BUTHSI OPraHU3MA - 3TO:

1. ownroreunes
2. MUTO3
3. aMuTo3
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4. wmeio3
2. TkaHbIO HA3BIBAKOT:
1. koxwuIly jgyka
2. TpYyHIy KJIETOK, CXOJHBIX MO0 CTPOCHHUIO U BBIMOIHSIOMIUX OMPEAEICHHYIO
G yHKIHIIO
3. MIKOTBH ATOIbI
4. ckubky apOy3a
3. besku - OMoJIorHYecKue NOJIMMePbl, MOHOMEPAMHU KOTOPBIX SABJIAIOTCS:
1. xupwsl
2. depMeHTHI
3. aMHHOKHCIIOTHI
4. yraeBomapbl
4. MuTO3 - c10Cc00 JAeIeHHs IYKAPUOTHYECKUX KJIETOK, IPH KOTOPOM:
1. oOpa3yroTcs MoJIOBBIE KIETKH
2. JTIOYEpHHE KJIETKH IMOJIy4aloT TCHETUYECKYI0 HHPOPMAIIUIO TAKYIO JKe, KaK B SIpe
MaTEPUHCKOMN KJIETKU
3. W3 OIUIUTOWTHOM KJIETKH 00pa3yrOTCs rarionTHbIE
4. obpasyercs 3urora
5. Camoe pacnmpocTpaHeHHOe HEOPraHHYeCKoe cOoeIMHeHHEe B )KMBBIX OPraHu3Max
1. #on
2. KajnpIui
3. Boma
4, wmaraui
6. CKo0JIbKO NPOLEHTOB 0T MACChI BElleCTBA COCTABJISIOT OPraHu4YecKue BellecTBa
1. 5-10%
2. 20-30%
3. 10-15%
4. 10-20%
7. Kakue opranuveckue BelecTBa NMpeod/aaoT B KJIeTKAX pacTeHnid?
1. yraeBonbl
2. Oenku
3. KUpPBI
4. MHKpPO3JEMEHTbI

8. Kak Ha3pIBaeTcsl coeJMHEeHHE IBYX AMHHOKHUCJIOT B OJJHY MOJIEKYJy?
1. tpunentun
2. TIOJNHIIENTHL
3. umenTyn

9. Ha3oBHUTE OCHOBHYIO (DYHKLMIO KHPOB

HEUTpaJIbHAs
2. cTpouTenbHas
3. 3amuTHAasA
4. sHepreTHveckas

10. /Ipyroe Ha3zBaHHe YIJIEBO/I0B

1. HykIenHoBBIE
2. KHUCIIOTHI

3. JIMOUIBI

4. caxapuubl

11. CkoJbKO NPOLIEHTOB YIJI€BO/I0B B KUBOI KjeTKe?

1. 0,5%
2. 5%

3. 1-2%
4. 3-4%

12. B KakuX yCJIOBUSIX MOTYT KHTh 0aKTEepUH
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1. B aHa’poOHBIX
2. B a’pOOHBIX U aHAIPOOHBIX YCIOBHSIX
3. B a’poOHBIX
13. DHepreTuyeckuii 00MeH - ITO Mpoiece:
1. Tennoperynsauun
2. OKHCJICHHS OPraHUYECKHX BEUIECTB KJIETKH C OCBOOOXKICHUEM SHEPTUU
3. OumocuHTE3a
4. ypaneHus *KUJIKHX IPOAYKTOB pacraja
14. UMMYHOJIOTHYECKYI0 3a1IUTY OPraHu3Ma 00ecneyuBaloT:
1. paznuuHble BellecTBa
2. 0coOble OeNKM KPOBHU - aHTUTENA
3. yriaeBomaml
4. OenKu, BBIMOITHSIIONINE TPAHCIIOPTHYIO ()YHKIIHIO
15. HacaeacrBeHnasi uHgopManus y 0akTepuil XpaHuTcs B
1. xpomocomax
2. sape
3. pubocomax
4. nuroruiazMe
16. U3 ckoabkux ¢a3 cocTouT MUTO3?

1. 2
2. 4
3. 3

17. Kaxnbiii BUJ pacTeHHii U JKUBOTHBIX XapaKTePU3yeTcs onpeaeeHHbIM U
NMOCTOSIHHBIM YK CJIOM
1.renoB
2.XpoOMOCOM
3. KJIETOK
4. opraHon 0B
18. Kak Ha3bIBaIOT COCTOSIHME MEKIY ABYMSI MUTO3aMu?
1. wunTepdazoit
2. mpoda3oii
3. merodazoit
4. anadazoit
19. Kak Ha3bpiBaeTcs nepsas ¢asa gejeHus saapa?
1.anadaza
2.tenodaza
3.Merodasza
4.mpocdhaza
20. DHepreTnyecKUMH "CTAHIUAMH'" KJIETKH SIBJISIIOTCSA
1. am3ocomsl
2. pubOCOMBI
3. MHUTOXOHJpPUU
4. uuroruasma
21. lIpsimoe esieHUe KJIETKH, BCTpeyaeecs TOJAbKO y NPOCTeHIINX, HA3bIBAIOT
1.ontorenes
2.MUTO3
3.amMuTO3
4.meio3

22. Ha3zoBure npouecc 00pa3oBaHus ;KUBbIMHM OPraHU3MAMM OPraHUYeCKUX MOJICKYJ U3

HEOPraHMYeCKHUX 32 CYeT IHEPIruu COJTHEYHOr0 CBeTa
1. guccUMMITSLAS
2. racTpynauus
3. accUMUIIAIUS
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4. ¢dotocunres
23. OcHOBHas1 0COOCHHOCTH CTPOCHUS DaKTepHil
1. otrcyTcTBHE XpOMOCOM
2. HaJInyHe [UTOIIa3Mbl
3.0TCYTCTBUE TKaHEH
4.oTCcyTCTBUE SAIpa
24. BaskHel el COCTABHOM YaCTBIO KJIETKH SIBJIsSIETCS
1. sapo
2. JU30COMBI
3. Bakyonu
4. uurormasma
25. CKO0JbKO MPOLEHTOB KUPA COJEPKUTCS B )KUBOTHBIX KJIETKaX?
1.40%
2.90%
3.70%
4,.50%
YcaoBuSs BLINOJHEHUS 3a1aHUS
1. Mecto (BpeMs) BBINTOJTHEHUS 3a/JaHM. 3aJaHUE BBIMOJHICTCS HA 3aHATHE B aYAMTOPHOE
BpeMs
2. MakcuManbHOE BpeMsl BBIIOJHEHUS 3a1aHUS: 30 MUH.
3. Bel MOXeTe BOCIHOJIb30BATHCS. YUEOHHUKOM, KOHCIIEKTOM JIEKIIUH
IlIxaj1a oleHKH 00pa30BaTeJbHbIX JOCTHKEHHI

[IpoueHT pe3ysIbTaTUBHOCTH OreHka ypoBHS TOATOTOBKU Oasut (OTMETKa)
(IpaBUIIBHBIX OTBETOB) BepOabHBIN aHAJIOT

90 + 100 «S»-OTIUIHO

80 + 89 «»- Xopouio

70 =79 «3»- YOBJIIETBOPUTEIBHO

menee 70 «2»- HEYJIOBJICTBOPUTEILHO

KonTponbhas padota Ne 1 «Moseky/1sipHblil ypOBeHb OPraHU3alMHU KUBOT0»

Bapuant Ne 1
1. TlepeuncnuTh ypOBHM OpraHU3allMU )KUBBIX OPraHU3MOB.

2. MonekynspHbIil COCTaB KIETKH.
3. Uro takoe «muT03». HazoBure u onummre (a3l MUTO3A.

BapuanTt Ne 2
1. TlepeuncnuTe KpUTEpUM (CBOWMCTBA) KUBBIX OPraHU3MOB. UTO TaKoe «IMCKPETHOCTh»?

2. ®opwmer bakTepuii. KakoBa poiib HyKIEHHOBBIX KHCJIOT B KJIETKE?
3. Uto takoe «meiio3»? Ero dassl.

Bapnant Ne 3
1. Yro Takoe «ouoreouneHo3»? [IpuBeaure mpumep OGMOTeoIeHo3a.

2. Buapl KJIETOK U UX OTIHYHE.
3. HazoBute cTpyKTypHO-(QYHKIIMOHATBHBIE (PAKTOPHI HACIEAOBAHUS MaTepraa.

Bapunant Ne 4
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1. TlepeuncnuTh YpOBHHM OpPTaHHU3AIIMN KUBBIX OPTaHU3MOB. UTO Takoe «ouocdepar»?
2. XMMHYECKUI COCTAB KJICTKH.
3. Uto takoe oOmeH BemiecTB? Ero BUbL

Bapuant Ne 5
1. HazoBute nonoxxenus kierounou Treopuu (T.11IBanH).

2. Ha xakue ABe IpYIIIbI TOAPA3ACISIOTCS BCE )KUBBIE OPIaHU3MBI [0 CIIOCO0Y MOTyYSHHS
sHepruu? B uém ux paznuune?
3. UTo Takoe «reHOTHID U «(PEeHOTHI»?

Paznen 2. Ctpoenne u pyHKIMHM OpraHu3mMa.

3AJIAHUE (npakTuuyeckass padora) Ne3d
Tema: «CocTaBiieHHe TeHOTHITMYECKUX TaOIUI CKPEIIMBAHUS TP MOHO, /U,

HOJII/II‘I/I6pI/II[HOM CKpCUIMBAHUMU. OHpGI[eJIeHI/Ie BCPOATHOCTHU BOBHUKHOBCHUA HACIICACTBCHHBIX
IMPHU3HAKOB IIPpH CHCIIJICHHOM CKPCIIWBAHUU.

Lens: PemaTe reHeTUYECKHE 33/1a4U U COCTABIIATh T€HETUYECKUE TAOIHUIIBI TPU
MOHOTHOPUIAHOM, TUTHOPUIHOM U MOJUTHOPUTHOM CKPEIIMBAHUH.
Xox paboTsl

1. TlucbMeHHO OTBETHTE Ha CJIEAYIOIINE BOMPOCHI:

1.1 Yro Takoe rubpuan3amnms?
1.2 Kakoe ckpemuBaHie Ha3bIBalOT MOHOTUOPUAHBIM? JIUTHOpHTHBIM?
1.3 Chopmynupyiite mepBsIii 3akoH MeHaers.
1.4 Chopmynupyiite BTOpoii 3akoH MeHpaens
2. OCHOBBIBasICh Ha 3HAaHUM [IEPBOT0 3aKOHa MeH eI, pelnTe CIeyIoIyl0 TeHETUYECKYIO
3ajlauy U COCTaBbTE €€ CXeMy:

I[J'IH 9TOr'0 BCIOMHUTE CIICAYIOIINEC TCPMUHBL: d/ll1€/1b, 2cOMO3U2ONIHbLE OP2AHU3SMbL U
cemepo3ucommvle opecanu3mol, OOMUHAHMHBIU 2€H, ()OMMHMPOGCZHue, }laﬁTe IIMUCBMCHHO UM

MNOACHCHHUC.

HpI/I pEeIICHUHU 3ada4 U COCTAaBJICHUN CXEM 6y21€M HUCIIOJIB30BaTh TAKHC T'CHCTUYCCKHUC CUMBOJIBI

(puc. 1):

P — poautenu

Q — eHckuin non (xeHckas 0cobb)

O = Myxckow non (Myxckas ocobb)

X — cKkpelwimBaHue

F, — ruGpuabl Nnepeoro NOKONeHus

F, — ruGpuabl BTOPOro nokoneHus

G - rameTbl

A, B, C — JOMMHAHTHbIE reHbl

a, b, ¢ — peueccuBHbIe reHbl
[lepenummTe ux cede.
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Jlns pelieHusi TeHETUYECKUX 3a/1a4 HEOOXOAUMO MPAaBUIIBLHO MUCATh YCIOBUE 3a]a4l U CXEMY
CKpEIIMBAHUS C UCTIOJIB30BAaHUEM I'€HETHUYECKUX CUMBOJIOB. [loMHUTE, YTO IpH 00pa30BaHUU
raMeT B KaKIYI0 FaMeTy MONaJaeT U3 OJJHOM Iapbl AJUIEJIbHBIX T€HOB TOJIBKO OJMH AJIJIENb.
I'oMo3UTOTHBIE OpraHU3MbI 00PA3YIOT OJIMH THI FAMET, TETEPO3UTOTHBIC OPTaHU3MBI 00PA3YIOT

Pa3HbIC TUIIEI T'aMET.

Oo0pa3sen peuieHust 3aaum:
3anava:

YV MblIIE KOPUYHEBAs OKPACKa IIEPCTU JOMUHUPYET HaJ cepoi. IIpu ckpelmnBaHuy YUCTBIX
JIMHUM MBIIIEH C KOPUYHEBOW OKPACKOW C YUCTHIMU JIMHUSIMU MBIILIEH C CEpON OKPACKOH

MOJTYYHJIA MBITIIEH C KOpUYHEBOH IepcThio (puc. 2). KakoBbl reHOTHITBI moTOMCTBA?

Puc. 2. HacnenoBanue OKpacKku IIEPCTH Y MbIIIEH

Pemenue:

Ponurensckue popmbl P roMO3UTOTHBIE, UMEIOT TeHOTUTTBI A4 M aa. MBIl KOPUIHEBOTO 1[BETA
HECYT JIOMUHAHTHBIN T€H A, Cepblie MBIIIN HECYT PEIIECCUBHBIN TeH a. [IoToMKHU TIepBOTO
nokosieHus: F1 rerepo3uroTHele, MOMY4alOT OT KAXKIOTO U3 poauTeneil mo reny 4 u a. Tak kak

reH A JOMUHAHTEH, BCe MOTOMKH OyIyT UMETh KOPUYHEBYIO OKpAcKy mepctu (puc. 3).

VAR /N
6000
F,

Puc. 3. Cxema HacineqoBaHus

Ilepewiit 3axkon Menoensa — 3aK0H eIMHOO0Pa3usi THOPHUI0B NMEPBOI0 MOKOJICHHUS
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HpI/I CKPCIIMBAHUU ABYX I'OMO3UT'OTHBIX OPIraHU3MOB, PA3JIMYAIOIIUXCA 110 AJIbTCPHATHBHBIM
BapUaHTaM OAHOI'0O U TOI'O K€ IMPHU3HAKaA, BCC ITIOTOMCTBO OT TAKOT'O CKPCIIMBAHUA OKAXKCTCs

eMHO00pa3HbIM U OyJIeT HECTH MPU3HAK OJTHOTO U3 POAUTEIICH.

1) Ilo o6pa3uy Bblllie NPUBEIEHHON 321a4M, PENINTE MPEII0KEHHYIO:

Y nepuee kpacnaa oxkpacka nnoooe (A) oomunupyem nao ncénmoii (a),
onpedenume zenomun u ¢penomun F1.

2) Ilo oOpa3siy Bbillle NIPUBEIEHHON 32/IaYH, PEUINTE NPELI0KEHHYIO: V
nUWIeHUYbl 2eH KapauKo8020 pocma 0OMUHAHMER HAO 2eHOM HOPMATbHO20
pocma. Onpedenume, Kakoe 0yoem nHOMOMCHME0 NPU CKPEUUBAHUU
20MO3U20MHOU KAPIUKOBOU NULEHUYbL C HOPMAIbHOU NUEHUY el

3ATAHUE (nmpakTtnueckass padora) Ned
Tema: «BbisiB/IeHHe U ONTHCAHME TPU3HAKOB CX0/ICTBA 3apPO/bIIIei YeJ10BeKa U APYrux
NMO3BOHOYHBIX KAK 10KA3aTEJbCTBO HX IBOJIOHMOHHOI0 POJIACTBAa»
[{enb: BeIsBUTH pU3HAKK CXOJCTBA 3aPOBIIICH YeloBeKa U APYTUX MO3BOHOYHBIX, TOBOPSIIUX
00 MX 3BOJIFOIIMOHHOM POJICTBE.
OO6opyioBaHKEe U MaTepUabL:
- Pucynok «3apojipliieBoe CX0ACTBO y TO3BOHOYHBIX»
- 3axapos B.b. O0mias 6uonorus. yue6. s 10 k1. o6mieodpasosar. yupexaenuit M.: Ipoda,
2019
X0J1 BEIIOJHEHUS Pa0OTHI:
A) IIncbMeHHO OTBETUTH Ha CJIeYyI0lIHe BONPOCHI:
1. Kakoii nepuoj pa3BUTHs Ha3bIBalOT SMOpHOHAIBbHEIM? Kakue craguu oH BKIIIOYaeT?

2. Kakoii mepuo pa3BUTHs Ha3bIBAIOT MOCTAIMOpHOHATBHBIM? Kakue BUIbI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHSI BCTPEUAIOTCS Y )KUBBIX OPraHU3MOB?

3. IIpuBenuTe mpuMepsl pa3nuyus cpeabl 0OUTaHUS U OOBEKTOB MUTAHUS Y B3POCIBIX
0co0eil U X TUIUHOK.

B) PaccmoTpute pucyHok «3apoabiieBoe cX0ACTBO Y NO3BOHOYHBIX». 3apucyiite
3apOABIIIM YeJ10BeKa H PbIObI Ha NePBOH U MOCJeHeH CTaIuN Pa3BUTHS, CDABHUTE HX.
B) IIncbMeHHO OTBETUTH HA CJIeAYIOIIHe BONPOCHI:

1. ITpuBenute GopMyINPOBKY OMOTEHETHUECKOTO 3aKoHa. KTo sIBiIsieTCS aBTOPOM 3TOTO

3aKoHa?

2. Yro Takoe aMOpUOHATIbHAS TUBEPreHLINs?

3. YTto Takoe KOMILIEKC OceBbIX opraHoB? Kakoe 3HaueHHEe OH UMEET JJIsl pa3BUTHS
3apozsbima’?

I') I1o oxon4yanuu padoTel chpopmMyaupyiTe BBIBOJ, OCHOBBIBAsICh HA PE3YJIBTATE
IIPOJIETIAHHOTO CPABHEHUS 3apOABIIIEN W OTBETAX HA BOIPOCHI.

KonTponbnas padota Ne 2 «CtpoeHue u pyHKIHUN OpraHu3Ma
BapuanTt Ne 1
4. Yto Takoe «oprann3m»? Kakue ObIBalOT OpraHu3mMbl?

5. Jlatb onpenenenue perenepaunu. Kakas ObiBaeT perenepanus’?
6. Uro takoe «myrarmmn». CBOHCTBa MyTaIHii.

Bapunant Ne 2
4. Tlonsarue romeocrtaza. DyHKIIMU ToMeocTasa.

5. 3axom 3apodviuesozo cxoocmaa.
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6. I[aﬁTe OMpECACIICHUA IIOHATHAM: «HACICACTBCHHOCTb» U «MU3MCHYUBOCTH).

BapuanTt Ne 3
4. Tlonstue pa3MHOXKEHUA. THUIBI Pa3MHOKEHUS.

5. Uro Takoe «oHTOorenesy. [lepuospl oHTOreHE3A.
6. Uro Ttakoe «moaudukanuuy. CBoricTBa MOAU(MUKAITUH.

Bapuant Ne 4
4. becrnonoe pazMHOkeHHE. TUIBI GECTIOJIOr0 Pa3MHOKEHUS.

5. Buozenemuueckuii 3aK0H.
6. IlonsTre U3MEeHYNBOCTH. BUIBI H3MEHUYNBOCTH.

Bapuant Ne 5
4. TlonoBoe pa3MHOKkeHHE. THUIIBI IOJIOBOI'O PA3MHOKEHUS.

5. IMocTamMOproOHAIEHOE PA3BUTHE U €TI0 BUIBIL.
6. Uto Takoe «cenekuusa»?

Bapuant Ne 6
1. Yto Takoe «omnoa0TBOpeHue». BHyTpeHHe 1 BHEIIHee OCEMEHEHUE.

2. OcHOBHEBIE MCTOABI CCIICKIINH. KpaTKO OIIMIINTC UX.

3. Kakue rensl Ha3bIBAOT OOMUHAHMHBIMU?

Tect no Teme: CtpoeHue U GyHKIIUM KJIECTOK.
1. Kak Ha3pIBaeTCsl MUKPOCKOITMYECKU MaJjlasi COCTaBHAsl 4aCTh pacTEHUS,
Hecymias HacleJACTBCHHYIO HH(OPMAIINIO, CIOCOOHASI K OOMEHY BEIIECTB, CAMOIIOYHHKE H
BOCIIPOU3BEICHUIO
A) xnerka
b) mon
B) cemsa
2. Ocoboe BemecTBo, KOTOPOE BXOJHUT B COCTaB 000JI0UEK PACTUTENBHBIX KJIETOK U MPUAAET UM
POYHOCTH, HA3BIBAETCS
A) nuroriasma
b) uemnronosa
B) mem6pana
3. Tonkas rmiéHka, KOTopasi HAXOUTCS TT0/1 000JIOUKOM KIETKH, HA3bIBACTCSA
A) nenronosa
b) membOpana
B) mutonnasma
4. Yto coxpaHseT LUEeIOCTHOCTh KJIETKU U NMPUAAET el popmy
A) MmemOpaHa
b) uemnronosa
B) o6omouka
5. becuBeTHOE BA3KOE BENIECTBO, HAXOASAIIEECS BHYTPU KIIETKH, HA3bIBACTCS
A) uemnonosa
b) nuronnazma
B) Bakyoub
6. Kakast yacTh KJI€TKHM COAEPKUT HACIEICTBEHHYIO HHPOpMAIUIO 00 OpraHu3Me U Peryupyer
IIPOLIECCHI KU3HEAESITEIbHOCTH
A) BakyoJb
b) xnopomutacr
B) sapo
7. Ilonoctb, orpaHuveHHasi MEMOpaHOH, Ha3bIBACTCS
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A) Bakyoib
b) sampo
B) muTtoxonpus
8. BHyTpu Bakyosel HaxoauTcs
A) Boma
b) nuromnnazma
B) xneTounslii cok
9. Kak Ha3bIBalOTCS Kpacslie BEeleCTBa, KOTOPbIE COAEPKATHCS B KIETOYHOM COKE U OTBEYAIOT
3a OKPACKY JICNIECTKOB U JIPYIUX 4acTed pacTCHUI
A) TUTMEHTBI
b) Bakyonn
B) Mmuroxonpuun
10. Kak Ha3bIBalOTCS MHOTOUMCIIEHHBIE MEJIKHUE TENbIIA, KOTOPBIE HAXOATCS B LIUTOIIA3ME
pPacTUTEIbHOM KIIETKU
A) mactuasl
b) Bakyonu
B) muTtoxonpuu
11. DHepreTuyecKoi cTaHIMEN KJIETKH HAa3bIBAIOT
A) KJIETOYHBIHN COK
b) snpo
B) muTtoxonpuu
12. Kakoro 1BeTa miaacTH/Ibl B KJIETKaX KOXKUIIBI YCIIYH JIyKa
A) xénrble
b) opanxeBbie
B) Gecuernnie
13. XiopomiacTel MPUAAIOT PACTEHUSIM
A) 3en€HYI0 OKpacKy
b) manuHOBYIO OKpacky
B) ¢uoneroByro okpacky
14. Kak Ha3bIBaloTCs 0COOBIE OTBEPCTHS B KIETOYHONH MeMOpaHe
A) MUTOXOHIpUN
b) Bakyonu
B) nopsr
15. KTO OTKpBLI CyIlIECTBOBAaHUE KIIETOK B 1665 T.
A) Teonop LlIBann
b) PobGeprt 'yk
B) Martuac Illneiinen

OTaJIOHEI OTBETOB:
DA
2)b
3)b
4)B
5)b
6)B
7 A
8)B
9) A
10) A
11)B
12) B
13) A
14)B
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15)b

Kpurepuu onenku:

OlIeHKa «5» cTaBUTCA 3a 14-15 npaBUIIbHO BBIMOJHEHHBIX 3a/1aHUS

OIleHKa «4» cTaBUTCS 3a 12 NMpaBUILHO BHIITOJIHEHHbIC 3a1aHUS

OIICHKA «3» CTaBUTCSA 32 9 MPaBUIILHO BBHIMOJIHEHHBIX 3a/IaHUS

OIIEHKA «2» CTAaBUTCS 3a 8 MPABUILHO BBIIOJHEHHBIX 3a/IaHUS.

Tect no Teme: @opmMbl pa3MHOKEHUE OPTAHM3MOB.

Bapwuant 1

Ymo maxkoe pazmnodscenue?

a. 9TO MPOIIECC BOCIIPOM3BEICHUS OPTaHNU3MaMHU ce0e TTOT00HBIX, 00€CTICUNBAIOIITII
MIPOJIOJKEHHE CYIIECTBOBAHUS BUJIA;

0. mporiecc, CBOMCTBEHHBIN TOJBKO XOPJOBBIM OPTaHH3MaM;

B. IIPOLIECC, CBOMCTBEHHBIN OpraHu3Mam, KpoMe MpOCTEHIINX, 00eCcTIeYMBaIOIIUI
MPOAOJKEHHE CYILIECTBOBAHMS BUIA.

. Hazoeume munwvi pasmuoodicenus opeanuzmos?

. TI0JIOBOE, CITOPO0Opa30BaHME;

. IOJI0BOE, OECI0I0€;

. IOJIOBOE, KOHBIOTaIus;

. becmonoe, TOYKOBaHHE.

. Ymo maxkoe nonosoe pazmuodicenue?

. IpoLiecc, KOTOpbI oOecrieunBaeT 0OMEH HACAEACTBEHHON HH(pOpMAIUel U co3aaeT
YCIJIOBHS 111 HACJAEACTBEHHON N3MEHUUBOCTU. OHO OCYILIECTBIISIETCS IyTEM CIUSHUS
MOJIOBBIX KJIETOK — raMeT;

0. mporiecc, KOTOPBI 00eCTIeYrBaET ACIICHHE COMAaTUYECKUX KIIETOK;

B. IIPOILIECC, KOTOPBINA 00eCcTieunBaeT BPEMEHHOE B3aUMOJICHCTBUE IBYX KIIETOK.

4. Coomuecume munvl pazmMHONICEHUSL U UX CROCOOBL?

1. Ilonosoe pazmHodxcenue N becnonioe pasmHoN*CeHUe:

A. IloukoBanue b. I'ameroramus B. [lenenue comatndeckux kietok I'. Konbrorammsi,
. CnopoobOpasoBanue, E. ®parmenranus

O wWH W OV N

5. Hazosume ocobwie ¢hopmbl pazmuodicenus? (Boiopams Heckonrvko omeemos).
a. pparmenTanus

0. mapTeHoreHe3

B. KOTYJISILIUS

r. repMadpoIUTU3IM

6. Ymo makoe mumos?

a. IeNleHNe COMaTHYeCKUX KIIETOK

0. AeTeHne TOJIOBBIX KIETOK

B. JICJICHUE COMATUYECKHX U MOJIOBBIX KIIETOK

7. Coomnecume ¢azvl MUmMo3a u ux NPoyeccol:

®as3sl [Ipouecc

1. ITpodaza A. XpoMOCOMBI pacroararoTcs 1o 3KBaTopy KJIETKH, 00pa3yercs
JIBYXTIOJTIFOCHOE BEPETEHO JICTICHHSL.

2. Meragaza b. Mcueszaer BepereHo aeneHus. Bokpyr pazomeamuxcs XpoMocoM
00pa3yroTcst HOBbIE sijiepHble 0005104ki. OOpa3yloTcs Be JOYEpHUE KIETKH.

3. Anadaza B. XpoMOCOMBI CIMpANU3YIOTCS, B PE3YJIbTaTe Yero CTAHOBSATCS BUIUMBIMHU.
Kaxxgast xpoMocoMa COCTOUT U3 IBYX XpoMaTH. SaepHas 0005104Ka U SIPBIIIKO
paspymatoTcs. B kieTkax >KMBOTHBIX IIEHTPHOJIN PACXOAATCS K MOITI0CaM KIIETKH.
4. Tenodaza I'. LlenTpoMepsl ANSATCS, U XpOMATHIBI (JOUEPHUE XPOMOCOMBI)
pacxoJATCs ¢ OMOIIbIO HUTEH BepeTeHa JIeNeHuUs K MOII0caM KIETKH.

8. Umo maxoe metio3z?

a. MOJIOBOE Pa3MHOXKEHHE, CBS3aHO C (POPMUPOBAHUEM IOJIOBBIX KJIETOK

0. M0JIOBOE pa3MHOXKEHHUE, CBSI3aHO ¢ (DOPMHUPOBAHUEM COMATHUECKUX KIIETOK
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4.

©~N o

9. Bo @pems kakoii ¢pazvl npoucxooum Kpoccuneosep (npoyecc obmena y4acmramu
2OMOJLOSUYHBIX XPOMOCOM)?

a. mpodasa 1 meiiosza

6. mpodaza 2 Meriosa

B. MeTadasza 1 meiioza

r. npodasza MUTO3a

10. Ymo makoe kniemoumwlil Yyuki?

a. IepUO/JI )KU3HU KJIETKH OT OJJHOTO JIEJICHUS JI0 CIEIYIOIIETO

0. mepuo/ 1eNeHUs KIETOK

11. [latime kpamkoe nonsimue npoyeccy cnepmamozenes?

12. Jlaiime kpamkoe nonsimue npoyeccy oo2eHes?

13. Hazosume nonogyro Kiemky no makum npusHaKam. MAaieHbKuli pasmep, pasiuyHou
Gopmbl, noOBUICHA.

a. FineKiIeTKa

0. criepMaTo30u/1

14. Ymo maxoe onmozenes?

a. MPOIIeCcC UHANBUIYAITLHOTO Pa3BUTHS 0COOM OT MOMEHTA 00pa30BaHUS 3UTOTHI JI0
KOHI[A )KU3HH OpraHu3Ma

0. mpoliecc MHAUBHIYAILHOTO PAa3BUTHS OCOOM OT MOMEHTa 00pa30BaHMSI 3UTOTHI 10
POXKICHHS OpraHu3Ma

15. Bvibepume cmaouu pazsumus 3apooviuia? Pacnonoscume ux 6 npaguivnom nopsoxe.
(Hecxonvko omeemos).

a. poOJieHne

0. 3urota

B. racTpyia

r. OJacroueib

II. HeWpyna

€. racTpoIIelib

K. Omactyna

OTaJIOHBI OTBETOB:

11. mporecc 0Opa3oBaHus MOJOBBIX KJIETOK — CIIEPMATO30U 0B
12. mpoiiecc 00pa3oBaHusI MOJOBBIX KJIETOK — OOTOHUEB

13.6

14.a

15. 6xBx

Kpurepun onenku:
olleHKa «5» cTaBUTCA 3a 14-15 mpaBUIbHO BBIMOJHEHHBIX 3a1aHUS
OILIEHKa «4» CTaBUTCSA 3a 12 MpaBUIIBHO BBIITOJHEHHBIE 3a/1aHUS
OLIEHKa «3» CTaBUTCA 3a 9 MPaBUIILHO BBIIIOJHEHHBIX 3a1aHUS
OIIEHKA «2» CTAaBHUTCS 3a 8 MPABUILHO BBITTOJIHEHHBIX 33/IaHMUS.

INPAKTUYECKAS pa6ora S
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Tema: Tpodpunueckne nenn. CocraBjieHne cXeM Nepeladyu BelleCTB M YJHEPruM (Lemneu
MUTAHUS).

I.[e.m;: C(bOpMI/IpOBaTL 3HAaHUA O LOCIAX U CETAX IMMHUTAHUSA, O IIPpaBUIIC 9KOJIOTHYECKOU IMUpaMu/ibl,
HAaYYHUTBHCA COCTABJIATH CXEMBI ITIEPCaaun BCIICCTB U DOHCPIUU.

OO6opynoBaHme: CTaTUCTUYCCKHUE JaHHBIC, PUCYHKH PA3JIMYHBIX OMOIICHO30B, TaOIUIIBI, CXEMBI
MUIIEBBIX [IETICH B pa3HBIX YKOCHCTEMAX.

IIpaBuio 10% (3axon JImHaemaHa) - 3TO NPaBUIIO HKOJIOTHYECKON MTUPAMHU/IBI.

Omno rnacut: Ha xaxzaoe nocienyroliee 38€HO MUILEBOH Lienu noctynaeT Toibko 10% sHepruu
(Macchl), HAKOTUIEHHOM MPEABIAYIIIUM 3BEHOM.

[IpuMensieTcst Tak: y HaC €CTh Kakasi-TO MUIIEBas LIETIOYKa:

TPaBa — KY3HeUHKHU — JIATYIIKA — HAIJIS.

U Bompoc " CkoJIbKO TpaBbl ObLIO CHEACHO HA JYTy, €ciiu MpubaBKa B Bece LAIUIM, KOTOpas
NUTAJIACh JITYIIKAMU Ha 3TOM JIyry, coctaBuia 1 kr? "(mpu 3ToM uMeeTcsl B BUY, YTO HUYEM
JIPYTMM OHA HE MUTANACh, a JIATYIIKH €11 TOJIBKO KY3HEUHKOB, a Ky3HEUHKH TOJIKO 3Ty TPABKY).
[Toygaercs, uto 310T 1 KT 1 ectb 10% OT 0OMIEH MacChl JIATYIIEK, 3HAYUT, UX Macca paBHA
obuta 10kr, Torma macca ky3HeunmkoB-100 Kr, a macca CbeIEeHHOW TpaBbl COCTAaBHJIA LIETYIO
TOHHY.

aneBble uenv pasgenaroTca Ha gea tuna:
* NacréuwHan nuwesas yens (Uenb BblegaHns)

* [leTpUTHAS NUUeBas yenb

A

HaCTﬁl/I]J.[HbIe OCIH IMMUTAaHUSA — OT paCTeHI/Iﬁ K ) KUBOTHBIM.

JleTpUTHBIE [IENU TUTAHUS — OT BCEX KUBBIX OPraHU3MOB K OaKTEepHUsIM.

Iumesas (Tpodyiveckas) mensp - MOCICI0BATEILHOCTh OPTAaHU3MOB, B KOTOPOH TPOUCXOIUT
MO3TAIHBINA MEPEHOC BEIIECTBA U DHEPTUH OT UCTOUHHUKA K MOTpeduTento. OpraHu3Msl,
MOCIIEAYIOIIETO 3BeHA MOEAI0T OPraHU3MbI TIPEIBIIYIIErO 3BeHa, U TAKUM 00pa3oM
OCYIIECTBIISIETCS LEMMHON TEPEHOC SHEPTUU U BEUIECTBA, JIEKAIIUN B OCHOBE KPYrOBOpOTa
BEILECTB B IIPUPOJIE.

IpoayuéHThl — OpPraHu3MBl, CIIOCOOHBIE CHHTE3UPOBATh OPraHUMYECKUE BEIIECTBA U3
HEOpPraHUYEeCKUX, TO €CTh, BCE aBTOTPO(BHI.
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KoHcyMeHTBI — reTepoTpo(dbl, OpraHu3Mbl, MOTPEOIIAIONINE TOTOBbIE OPraHMYECKUE BEIIECTBA,
co3zaBaeMble aBToTpodamu (mpoayleHTamu). B oTinyme ot peayleHToB, KOHCYMEHTHI He
CIIOCOOHBI pasjiaraTb OPraHU4ECKHUE BELECTBA 10 HEOPTaHUYECKUX.

PenyuéHTbl — MUKpPOOpPTraHU3MbI (OaKTEpUH U TPUOBI), pa3pyILIAOIIUEe OTMEPIINE OCTATKU
KUBBIX CYILIECTB, IPEBPALLAIOIINE UX B HEOPraHUYECKHUE U NPOCTEHIINE OpraHuYecKue
COEIMHEHUS.

Bapuant Nel
Xox padoThri:
3aganue Ne 1.
A) U3 npemioKeHHOT0 CHUCKA JKUBBIX OPraHU3MOB COCTaBHTE THINEBHIC IIETH JIECOCTEITHOTO
OuolEeHo3a.
1 -s1 nuieBas Lenb —
2-4 nIUIIeBas Lenb —

3-4 nuIeBas nemnsb.

NHIEBAA HENb CTENHOTO
4 I TECOCTENMHOT O

ﬂ ﬁ COOBHIECTBA
Cremsodt xops
Bomx \
Cremmsodt

OPEN-KYPrUInGE
\\ Mycremrs, \-d\.

Eotumas Cremias ragora

WY #

coza, TR
—*

LI sl y Y W\

|
CTOMMMB MecTPYLURN  Ncavoat Hp=bs

3o Cypaag, crpemwy | Karopors
ve Augypra
Pyeey T \ l \ b i }” pm:bx;mu

'x@ ﬁ >§f " Cepusiozae

Pacnrremuocn Haceneon ’
A

b) Pacnninre 0CHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI Ka)K0T0 3BEHA LIEMU MTUTaHUS.
MPOJIYLIEHTHI -

KOHCYMEHTEI —

pEeAYLEHTHI —

B) B cooTBeTcTBUM ¢ OMOJIOTHYECKOHN POIBIO OPTaHU3MOB B COOOIIIECTRE:

JKepTBa —

XUIIHUK —

3aganue Ne 2. CpaBHUTE /IBE LIETIM TUTAHUSI, ONPEEIIUTE YEPTHI CXOACTBA U Pa3INUus.

KieBep - KpoJuK - BOJIK
PacTutenbHbIi ona — D0KI€BOW YepPBb — YEPHBIH p031] — scTped - MepenessTHUK

3aganue Ne3. 3Hasd mpaBUIIO JECATH NPOLEHTOB, PACCUMTANTE HAa CKOJIBKO BBIPACTET Macca
CHHEro kuta, eciau Macca ¢utorurankrona 150 000 kr. (mumieBast merb: (UTOTUIAHKTOH —
300IJIAaHKTOH — CHHUM KHUT). YCJIOBHO NMPUHUMANTE, 4TO Ha KaXXJIOM TPO(PHUUECKOM YpOBHE
BCEr/la NOEJA0TCs TOJIBKO IMPEACTABUTENN IPEABIIYILIErO YPOBHS.
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3ananme Ned. Kakoif U3 opraHu3MoB, H300paKCHHBIX Ha PUCYHKE, SBISIETCS

KOHCYMEHTOM

nepBoro nopsiaka? /laiite onpeneneHne KOHCYMEHTOB MEPBOTO MOPSIKA.

A
N

3amanue Nes.

Onpenenure, Kakyr0 Maccy pacTEHUN COXPAHHUT OT MOEHAHUS

BBIKapMJIMBAaHUHU 5 ITeHI0B. Bec ogHOro nrenna 3 rpamma.

BeiBoa:

Bapuant No 2
Xoa padoTbI:
3amanue Ne 1.

T'YCCHUIIAMHM I1apa CHHHUI[ IIpU

A) 4 3 MNpCAIOKCHHOI'O CIIMCKA KUBBLIX OPIraHU3MOB COCTABBTC IIHUIICBLIC LCIIU JICCOCTCIIHOI'O

OuoreHo3a.

1 -a nuieBas nenp —
2-5 IUIIEeBas elb —
3-s numieBas 1ellb.

% NMMueBbie cetTu

KOPLWYHbI N COBbI

Vi

KPOAVKK  Genkm

!

i

bt

nayri \ ohf
/ XMLHDbIE
HACR KO Mbl2
mblilln  TPAaBOAAHblE TpaeorhHble
nTuLbl \ Hacekomble \

KIS ARSI

PacTeHA

b) Pacnininte oCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI Ka)K0T0 3BeHAa LIEMU MTUTaHUS.

MPOJIYLIEHTHI -
KOHCYMEHTBI —
pERYLIEHTBI —

B) B cooTBeTCcTBHH ¢ OMOIOTHYECKOHN POIBIO OPTaHU3MOB B COOOIIIECTRE:

JKepTBa —
XHITHUAK —

3aganue Ne 2. CpaBHUTE /IBE LIETIM MTUTAHUS, OMPEEIIUTE YEPTHI CXOCTBA U Pa3IHUus.
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KopueBblie BbIIeTIeHHS 3€JIEHBIX PACTEHUHN — OaKTepUH — MEJIKUE KUBOTHBIE - KPOT
351aKu - Ky3HEUMKU — HACEKOMOSTHBIE TITHUIIBI — 3MEH - €XKHU

3aganue Ne3. 3Has npaBuiIO JECATH IPOLEHTOB, PACCUUTANTE KaKO€ KOJIMUYECTBO IJIAHKTOHA (B
KI') He00X0AUMO, YTOOBI B BOZOEME BbIpocia Iyka Maccoi 8 kr? IlumeBas menb: MIAHKTOH —
IUIOTBA —IIlyKa.

3aganue Ne4. Kakoil U3 OpraHu3MoOB, IE€PEUMCIICHHBIX HMKE, SBISETCS KOHCYMEHTOM
nepBoro mnopsiaka? Pacnosoxurte KOHCYMEHTBI, BBIIEIMB KOHCYMEHTHI |-ro nopsiaka, 2-ro nopsijxa,
3-ro mopsiaka, 4-To mopsijaka:

Pr10a, TI0/1€HB, 0€JIbIi MeABelb, PACTEHHS M BOJIOPOC/IH, YICHHCTOHOTHE (PaKu, Kpadbl)

3aganue NeS.

Ecnu npennonoxurh, 4T0 BOTYOHOK C MECIYHOTO BO3pAcTa, UMesl Maccy l1Kr, muTancs
UCKJIIOUMTENBHO 3aiiliaMu (CpeHssl Macca 2Kr), TO MOACYUTANTe, KaKoe KOJIMYECTBO 3ai1IeB
CBEJT BOJIK JIJISl JOCTHIKEHUs UM Macchl B 40kr? (Macca, HaOpanHast BosikoM: 40kr - 1kr = 39 kr)

BeiBoa:

IIpakTuyeckas pa6ora Ne 5 (B)
Tema: CocTaBiieHUe Heny NUTAHUSA

1.ITumeBas (Tpodiiueckasi) menb - MOCICI0BATEIBHOCTh OPraHU3MOB, B KOTOPOH IMTPOUCXOIUT
MOATAIHBINA MEPEHOC BEIIECTBA M SHEPTUHU OT UCTOYHHKA K MOTpedurtesnto. OpraHu3Mel,
MOCIIEAYIOLIETO 3BeHa OEAI0T OPraHU3MBbI MIPEABIAYILEro 3BeHa, U TAKUM 00pa3oM
OCYIIIECTBIISIETCS LIEMTHOM NEPEHOC SHEPTUHU U BEIIECTBA, JIeXKAIIU B OCHOBE KPyroBOpoTa
BELIECTB B IIPUPOJIE.

2.ITpoayuéHTHl — OpPraHU3MbI, CIIOCOOHBIC CHHTE3UPOBATh OPTaHUYECKUE BEIIECTBA U3
HEOPraHMYEeCKUX, TO €CTh, BCE aBTOTPOQBI.

KoHcymeHTBI — reTepoTpodbl, OPraHu3Mbl, TOTPEOISIFOIINE TOTOBBIE OpraHMYECKHE BEIIECTBa,
co3aaBaeMble aBTOTpodamu (mpoayiieHTamMu). B oTiuane ot penyrieHToB, KOHCYMEHTHI He
CIIOCOOHBI pa3yiaraTh OpraHUYeCKHe BEeIECTBA 10 HEOPTaHUYECKUX.

PenyuéHTbl — MUKpPOOpPraHU3Mbl (OaKTEpUH U TPUOBI), pa3pyLIAONIKEe OTMEPIINE OCTATKH
JKUBBIX CYLIECTB, IPEBPALLAOIINE UX B HEOPTaHUYECKUE U NTPOCTEHIIINE OPraHU4ECKHE
COEMHEHUS.

3. PacTeHuss — HacEKOMbIe— Jmepyuna — 6aKTeDI/II/I

PacTeHus — Ky3HEUUK— JIATYIIKA — 6aKTCDI/II/I

4. duaaka — HoroxBocTkM — XHIIHBbIE KJCIIHM — XHIIHLIE MHOTOHOKKH — 0aKTEepHUH

IIpooyyenm— xoncymenml— xoncymenm?2 — KoHcymenm2 — pedyyeHm

Kanycra — camnseHp — JACVIIKA — 0aKTepuH

IIpooyyenm — xoncymenml — xoncymenm2 — peoyyenm
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6.TpaBa (100%) -- ky3Heunk (10%) -- narymxka (1%) -- yx (0,1%) -- 6akTepun raHueHust
(0,01%0).

Kycrapuuk (100%) -- 3as1 (10%) -- Boak (1%) -- 6aktepun ranenns (0,1%).

Tpasa (100%) -- myxa (10%) -- cuauua (1%) -- BoJk (0,1%) -- 6akTepun rHueHust
(0,01%0).

Tpasa (100%) -- komap (10%) -- aarymxka (1%) -- yx (0,1%) -- 6akTepun rHueHust
(0,01%).

7. TIpaBWIIO SKOJIOTUYECKHUX MMUPAMHK]] OYCHBb YCIOBHO IMEpeaacT 3aKOHOMEPHOCTD TIepeIadun
SHEPTUH C OJHOTO YPOBHS MUTAHUS Ha CJICIYIOIINHI, B IUIICBOI 1ienouke. BriepBbie aTn
rpaduueckue monenu ObuTH paspadoransl Y. Dntonom B 1927 roay. I1o 3T0# 3akoHOMEpHOCTH
CyMMapHasi Macca pacTeHHI JTOJDKHA OBbITh Ha MOPSIOK OOJIbIIE PACTUTEILHOSIHBIX JKUBOTHBIX,
a CyMMapHas MacCa paCTUTCIbHOAAHBIX JXUBOTHLIX Ha MMOPAA0K 60JII)HI€ XHUIIHUKOB IICPBOIo
YPOBHS | T.JI. IO CAMOTO KOHIIA MMUIIEBOM IIEITH.

8.Tpasa (40 ToHH) -- Ky3HEUHK (4 TOHHBI) -- BopoOeii (0,4 ToHHBI) -- uca (0,04).

IIpaxr. 2

1. Paccmorpute pucyHok. CocTaBbTe H CXeMaTHYECKH 3aNMIINATE MUIIEBYIO Lelb U3
OPraHM3MOB, IIPEeACTABJCHHBIX Ha pUcyHKe. OTMeTbTe, KaK HA3bIBAETCH NMUILEBAs Lelb,
KOTOPYIO BbI 3aIIUCAJIH.

Bo3moxHO ABa BapuaHTa NacTOUIIHBIX LIETIEH:

1) lepeBo — rycenuna — AgTeia — COKOJ
2) llepeBo — ryceHuiia — 00Xkbsi KOPOBKa

IITuipl He IMTAIOTCS 00KBEUMU KOPOBKaMH.

2. CocTtaBbTe HeNb MUTAHUS U3 TMEPEYHCTEHHBIX KOMIIOHEHTOB:
a) 6akTepuu, TMHeHa, JICB, aHTHJIONA, PACTCHHUS:

pacTeHusi — aHTHJIONa — THEHAa — JIeB — OaKTEpHH.
0) pacTeHus Jyra, JIAryIIKa, YK, ICTpeO-3Meesi], HACEKOMBIE:
pacTeHus Jyra — HaceKOMble — JISTYIIKA — YK — sICTpeo.

3. CocTaBbTe IBe BO3MOKHbIE IIeNU MUTAHUS U3 OPraHU3MOB CJIEAYIOIINX BUIOB: 0ejIKa,
JATYIIKA, eJ1b, 0a004Ka, KYHHLA, ACTPed-3Meesi/l, CTPEeK03a, YePTOMO0JI0X, YiK.

1) Enp — Genka — KyHUIIA,

2) Yeptomonox — 6abouka — CcTpeKo3a — JIATYIIKa — YK — sICTped — 3Meesi .

4. PaccmoTpuTe PUCYHOK, ONIpee/IuTe OPraHu3Mbl, H300paxéHHbIie HA HEM. CocTaBbTe U
3alMIIMTEe BO3MOKHbIE NMUIIEBbIE LElU U3 OPraHu3MOB, IPEACTABJICHHbIX HA PUCYHKE.
OTMmeTbTe, KaKk HA3bIBAKTCH TAKHE NMUILEBbIE LeMnHu.

JleTpuTHBIE UILEBBIE LEIIN:

1) OnaBiiast TMCTBa — KJIE] — XKYKEIHIa — KPOT — 0J10Xa — IpUObI U T€ITbMHUHTHI.
2) OnagBuiast TMCTBA — HOTMOXBOCTKA — MayK — KPOT — 0J10Xa — IpuObl U IeJIbMHUHTBHI.
3) OnaBuiast AMCTBa — HOTOXBOCTKA — MayK — KPOT — KJIEI — IPUOBI U TEIIbMUHTHI.
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5. lonoJiHUTE CXeMbl CJICAYIOIIUX Leneil MUTAHUA:

a) TuModeeBKa JIyroBasi — T'YCEHHUIIa — KYKYIIIKa — JICa — PhICh;

0) omasIias JMCTBAa — JTOXKAEBOH UepBb — TPHOBI — TeTEPOTPO(HBIE TPOTHCTHI — OYBCHHBIC
OakTepuu.

6. CocTaBbTe ceTh NUTAHNSI OPraHU3MOB, OOUTAIIIUX B IIKOJLHOM aKBapuyMme:
BOJIOPOCJIN, BOJHbIE PACTeHHsl, UHPY30pum, 1apHUN, MOJLTIOCKH, PHIObI, 0aKTepHH,
J1ecHeBbIe rPUObI. O0bsICHUTE, I0YeMY MCKJII0UYEHHEe U3 ITO 1enu MOJUIIOCKOB U
uH(}y30puii NPUBEIET K pe3KOMY HAPYIIEHUI0 PABHOBECHSI.

BOJLOPOCIIH \
MOJLTIOCKH
poHbie _ " \ Gakrepun 1

PacTCHHA aecHeBensie rpuisl

Y

poIOBI

-

nudysopun —— nadumn

Vcue3HOBEHHE MOJUTIOCKOB MPUBEAET K 3arPsI3HEHUIO BOJIBI, YTO MOBJIEUET 3a co00i rubelb
pr16. UHby30pun — 310 numia gaduuii B akBapuyme, a JapHUM — 3TO MUINA 71 IO, TOITOMY
HCUE3HOBEHHUE U MEPBBIX, U BTOPHIX MPUBEAET K THOETH PbIO.

7. MypaBbH 3allIUIIAIOT Jiec OT BpeauTeJieil. 3a JeHb HaceJeHHe He00Ib o KOJTOHUHT
MypaBbéB MokeT YHUUYTORUTH 10 100 000 nacekombix. CocTaBbTe ceTh NUTAHUS,
HCIOJIb3Ysl lepeYyeHb BU/I0B, CBA3AHHBIX ¢ MyPABbSIMHU NUIIEBHLIMH OTHOLLICHUSIMU:
ryceHunbl 6ado4ex, JMYMHKH NUWINJIBIIMKOB, JUYMHKH PACTUTEIbHOAIHBIX KYKOB,
rJ1yxapb, TeTepes, T.s, AATe], JIeCHble TPABbI (CeMeHa 0COKH, MOAMAPEHHUKA, 3Be314aTKH,
HBaH-1a-MapbH).

CCMCHa
JIECHBIX TpaB I'YCEHHIIBI JATEN MYPaBbH
I Dabouek \

rIyxapb
necHble THYMHKH yxap
TpaBbl PACTHTENBEHOAIHBIX — o
RyR0s TETEpPEB

JTHYHHKH /"’ CHHHI1IA

MHITHILLHIHEKOB

8. CienaiiTe BbIBOJ 0 CJI0KHOCTH CeTeil MUTAHUS B IKOCHCTEMAaX U UX 3HAYEHHHU B
MOJAEPKAHUM CTAOHIBLHOCTH YKOCUCTEM.

B npupoze nacTOUIIHBIE LIETH CBA3AaHbBI C JETPUTHBIMU LIETSIMUA OOIITMMHY MUIIEBBIMU 3BEHBSIMU
1 00pa3yroT ceTh MUTAHMS.

Tect «Teopernueckue acneKTbl IKOJIOT U
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1. Kakas u3 cped ooumanus »cuewvlx op2anu3mos ovlia 3aceiena nepeoi?
a) BojiHas; 0) opraHu3MeHHas; B) HA36MHO-BO3AYIITHAS; T') IOYBEHHAS

2.K abuomuueckum Ikon0cuueckum pakmopam omuocam
a) TeXHOTeHHOE 3arps3HeHue MupoBoro okeana

0) OMOTEXHUYECKUE METOIbI 3aITUThI PACTEHUI

B) U3BEPIKEHUE BYJIKaHA

T') Mapa3uTU3M

3. K anmponozennvim Ikonozuueckum paxkmopam omuocam

a) U3BEp)KEHUE BYJIKaHa; 0) HaNaJeHUEe XUIIHUKA;

B) BpallleHue 3eMIIH; ') TEXHOTCHHOE 3arps3HeHne MUPOBOTO OKeaHa
4. KonKypenmuuvimu A613a10Mcs 63AUMOOMHOUEHUA eI U ...

a) kabaHna; 0) 3aifia; B) BOJIKa; T') Oepesbl

5. Cumoéuos — smo:

a) B3aMMOBBITOJIHBIC OTHOILICHUSI,

0) HEBBITO/THBIC OTHOIIICHHS,

B) OTHOIIIEHHS, KOT/Ia OJIMH I0JIy4aeT M0JIb3Y, a IPYroil He MCIBITHIBACT HU I0JIB3Y, HU BpE/a;
T') UIs1 OJTHOTO OTHOILICHHUSI OTPHIIATENILHBI, @ IPYTOi HE MCIIBITHIBACT HU MOJIB3bI, HU BPE/a.

6. Aumponozennwtit paxmop - smo

a) BO3JICHCTBUE HA OPraHU3MBI, TOMYJISIINHN, COOOIIECTBAa PACTCHUN U JKHBOTHBIX

0) BO3JICHCTBUE CBETA, BOJBI HA OPTaHU3MBI, IOMYJISINH, COOOIIECTBA;

B) U3MEHEHUE CPe/Ibl OOUTAHUS M CAMUX OPTaHU3MOB, MOMYJISAIUN, COOOIIECTB MO BIUSHACM
JESTEIbHOCTH YEJIOBEKA.

7. Co80Kynnocmuy nonyiaAuuil pasHvlx U008, HCUBYUWLUX 6 0OHOM apeaiie, 00pazyem:
A)skocucremy  b) 6monenoz  B) 6uoreoneno3 I') Guocdepa

8. Cosokynnocms coobusecmea opeanu3mos ¢ (hakmopamu Helcusoil npupoosl odpazyem:
A) 6uonieno3 b) 6uochepy  B) skocucremy I') Guotom

9. IlepgonauanvHvim uCMOYHUKOM IHEPIUU 6 DONLUMUHCINEE IKOCUCIEM ABNAIOMCA:

A) COTHEUHBI! CBET b) MunepanbHbIe BeniecTa

B) numessie 00bexTel  I') Boza

10. Opzanusmul, ucnonvzyrowue ¢ Kauecmee UCHOYHUKA IHEPZUU 20MO6blE OP2AHUYECKUE
eeujecmea, o0paszyom zpynny:

A) penyueHTos; b) koncymenToB;  B) mponyuentos I') aBToTpodoB

11. Hcnonvzoeamsp snepeuro coiHeuHo20 ceéema 071 CO30AHUA NEPEUYHOU RPOOYKUUU
Cnocoonbl:
A) nponyuentsl; b) koncymentsl;  B) penyuentst ') rerepotpodsr

12. Ha Kkadcowvlii nocnedyowiuii ypoeeHb 6 RNUULEBOI WENU Nepexooum IHEPIUs 6
Kouyecmee:

A)10%; B)1%; B)100%  T1)0,1%

13. Paspywiumenu opzanuueckux oCmMmaHKo8 — 3mo:
A) npoayuentsl;  b) penyuersi;  B) koHcymentsl I') aBTOTpOdBI

14. Koncymenmut - 3mo opzanuzmvt, Komopuwie...
A) UCHOJIb3YIOT TOTOBBIE OPTAHMYECKUE COCTUHEHHS;
b) mpeBpamraroT opraHu4eckrne OCTaTKA B MUHEPATbHBIE COSTUHEHNS,
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B) cunTe3upyroT oprannyecKkre BeIecTBa U3 HEOPraHMIECKIX
') MuHEpaIbHBIC BEMIECTBA IPEOOPA3YIOT B OPTaHUUECKHE

15. Vkaosrcume npasunvno nocmpoennyio nuuiegyro yenv:
A) MBIIIIb — KJIEBEP — IIMENb — SICTPEO;

b) mmens — MbIb — sicTped — KIIeBep;

B) kiieBep — mimenb — MbIIIb — ICTPED.

I') kmeBep — MbIIIb — SICTPEO — MIMEITb

16. IHepsuunvim ucmounukom 3suepzuu 011 Kpy2080pOMaA 6Geuyecme 6 IKOCUCIEMax
aennaemces (lomcs)

A) nuTaTenbHbIE BELECTBA; B) Mukpoopranusmsi;

b) pacrenus; I') conneunslii CBET.

17. Conneunywo 3nepcui0 6 3IHEPUI0 XUMUUECKUX C6A3€ll OP2AHUYECKUX 6eujecme
npeoopaszyom:
A) nponyuentsl; b) koncymentsl ; B) penyuents:; [') peareHThI.

18. Hauanvhovim 36eHOM 6 Yenax RUMAHUs A6IAAIOMCA
A) rpubsr;  b) xxuBotHbie; B) Bupycsr; ') pactenus.

19. Koncymenmui ¢ buozeoyenose

A) paznararoT MEpTBbIE OCTATKH PACTEHUH U KUBOTHBIX;

b) noTpebsoT roToBbIE OPraHuvecKre BEIeCTBa;

B) cozparoT opranuyeckue BeeCTBA U3 HEOPraHNYECKHUX;

I') siBysAItOTCS HAYaJIbHBIM 3BEHOM LIEIH MTUTaHHUS.

20. Ckonvko Hepzuu, 3aKNI0YEHHOU 6 KOuaHe Kamycmul, Oydem UCHONb306AHO HA POCHM

OP2aHU3MA 4e106eKd 6 RULLEEON UEeNU «KANYCMA - Uel06€K»?
A) He 6onee 1%; b) He menee 5% ; B) 8%; I') okomo 10%.

21. Opzanusmul KaKoit YYHKUYUOHATBHOU ZPYRNbL 3A6EPUIAIOM
Kpyzoeopom éeuiecme ¢ ouoyenose?

A) KOHCYMEHTBI IEPBOTO MOPSAIKA; B) npoxynenTsr;

b) KOHCYMEeHTBI BTOPOTO MOPSIIIKA; I') peayueHTsl.

22. B KaKom HanpaeneHuu 0cyw|eCmeiaomcsa nuuiegsle u Inepzemuieckue ceasu?
A) KOHCYMEHTHI - MPOJIYLIEHTHI — PEIYLIEHTHI;

b) peayneHTsl — KOHCYMEHTBI — IPOAYLIEHTHI

B) nmpoaytieHThl — KOHIIYMEHTBI — PEAYLEHTHI.

23. CosoKynnocmb 63aUMOCEA3AHHBIX MeEHCOY COO0U U co cpedoll odumanus 6udoe,
onumesnibHoe 6pemMa O0uUmMarnwiux Ha ONPeOeleHHOl meppumopuu ¢ O0OHOPOOHBIMU
RPUPOOHBIMU YCIIOBUAMU, RPEOCMABIAEm CODOUL:

a) sKocucTtemy; 0) 6uocdepy; B) COOOIIECTBO; T) arpoIIeHO3.

24. Ilpumepom npupoonoii IKOCUCHEMBL CTIYHCUM:
a) MIIIeHUYHOE T0Jie; 0) opaHXkepes; B) 1yOpaBa; I') TEIUIHUIIA.

25. Pasznooopazue 6uooe, nepeniemeHue ueneil NUMAHUA 6 IKOCUCHIEME CIIYHCUM
nokazamenem:
a) ee U3MEHEeHus; 0) ee yCTOMUMBOCTH; B) €€ 3aKOHOMEPHOI'O Pa3BUTHS;

26. Ilouemy oyopasy cuumarom ouozeoyenozom?
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a) Mexy BceMu OOUTAIONIMMHE B Hel BUJAMH CYIIIECTBYIOT POJICTBEHHBIE CBSI3U;

0) MEeX Ty OOMTAIOIUMH B HEW BUAAMH OTCYTCTBYIOT POJICTBEHHBIC CBSI3H;

B) 0COOM DPAa3HBIX BUAOB CKPEIIMBAIOTCS MEXIY COOOW M CBSI3aHBI POACTBOM;

') oOMTArOIINE B HEH BUJIBI CBA3aHBI MEXy COOOU U ¢ (PaKTOpaMU HEXKHBOUN MPUPOJIBL.

27. Haumenvuiee uucno U006 6xooum 6 OUoUeHo3:

a) TPOIMYECKOTO Jieca; 0) CTEnu; B) MIMPOKOJIUCTBEHHOIO JIeCa; T') TYH/PHI.

28. Apycnoe cmpoenue pumouyenosa:

29.

a) JaeT PacTEHUsIM BO3MOXKHOCTb 0Oo0Jie€ IIOJIHO MCIOJIb30BaTh PECYPCHI CPEAbI;

0) He IMeeT HUKAKOTO 3HAYCHUS [T PACTCHHIA;

B) CBSI3aHO C IPYCHBIM pacIpe/ie]ICHUEM KUBOTHBIX B COOOIIECTBE;

T') IPUBOAMT K YMEHBIICHHUIO BUIOBOTO Pa3sHOOOpas3usl.

OcHoGHBIMU RpUYUHAMU YMPambl OUON0ZUYECKO20 PAZHOO0OPA3UA MOJHCEM OblMb:
a) Bo3pacrarolee noTpedieHne pecypcos;

0) BOJIIOLIMOHHOE CTAapEHUE BUIOB;

B) pacceyeHre BUOB B JIPYTUE IKOCUCTEMBI.

30. K sascueituium noxazamenam, XapaKmepusyloujum CmpyKmypy cooouecmed, OmHoCcAam:

a) BUJIOBO# COCTaB, BUJIOBOE Pa3HOOOpa3He;
0) nepemMenieHre (KpyroBopoT) BEIIECTB U YHEPTUH;
B) 9KOJIOTUYECKHE B3aUMOJICHCTBHS OPTaHU3MOB.

31. Ha kakom mpogpuueckom ypoene pacnonazaromcs 3ejenvle pacmenusn?

32. Ha kakom mpoghuyueckom ypoene pacnonazaromcsa pacmumeibHoAOHble Heugomuole?

a) mepBoM; 0) BTOPOM; B) TPEThEM; T') ITOCIICTHEM

a) mepBoM; 0) BTOPOM; B) TPETHEM; T') IIOCIICTHEM

33.Ha xaxom mpoguueckom yposne pacnonazaromcs niomosaoHvle dcueomuole?

a) mepBoM; 0) BTOpPOM; B) TPEThEM; T') TOCICTHEM

34.0npeodenume npasunvHy0 RUWEEYIO YENb:

a) I0XKJACBOU UepPBb — €K — JIMCHUIIA - I0KIEBOM OTaj]
0) TUCTOBOI OMaj — €K — JTUCHUIIA - JOXKIAEBON YePBb
B) JICHIIA - €XK - I0KI€BOM YEPBb - JINCTOBOM OMajl
T') TUCTOBOH OMaj - JOXKAEBOW YepPBb - €K - INCUIIA

35.Ymo omnocumcesa K npupoonoil 3xocucmeme?

a) mauHs; 0) CEHOKOC; B) MapK; T) CTENb

36. K abuomuueckum 3K0102U4eCKUM PaAKmMopam OmHOCUMCA:
a) II00POIHOCTD OYBBI; 0) Gosbl10€ pazHOOOpa3ue pacTeHUH;
B) HAJIMYKE XUIITHUKOB; ') TeMIepaTypa Bo3ayxa

Ne

BOIIpOCa

112 (3 |4 |5 |6 |7 |8 |9 (10|11 12|13 |14 15|16 |17

18

OTtBer
(OyxBa)

Ne

BOIpoca

1912021222324 |25|26|27|28|29|30|31|32|33(3435

36

OTBeT
(OyxBa)
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KonTponbnas padota Ne 3 «TeopeTuueckue acneKThl IKOJIOTHM)

Bapuant Ne 1
1. MukposBosonus u e€ paKkTopsbI.

2. Omnpenenutb MECTO YEJIOBEKa B CUCTEME JKUBOM MPpUPOJ (BH, KJIacc, OTPs, MOAOTPSII)

BapuanTt Ne 2
1. MakponsBoumornus. O01re 3aKOHOMEPHOCTA MaKPOIBOIIOLUN: OUBEPSEHYUS,

KOHBEep2eHYUs, NAPAIeNUIM.
2. Cranuu B 3BOJIIONMH Y€IOBEKa (DOPMBI JIFOICH.

Bapuant Ne 3
7. IloHATHS «IONYISALUA», COOOLIECTBOY , «IKOCHCTEMAY.

8. COBpeMeHHHe YCJIOBCUCCKUC PACHI.

Bapuant Ne 4
7. bopwba 3a cymectBoBanue. ®opmbl 00pbOBI 32 CyIIECTBOBAaHUE

8. buocdepa. CocraB 6uochepsl.

Bapunant Ne 5
7. Uto Takoe duoreoneHo3? Ero KOMnoHEHTHI.

8. Cpenpl xxu3HM (0OuTaHus1). TUIBI cpelr OOUTaHUSI.

Bapuant Ne 6
1. DOxonorunyeckue GakTopsl, UX BUJIBI.

2. Yro m3ydaeT aHTPOMOIOTHS?

Bapuant Ne 7
1. AHTpONOreHHO€e BO3ACHCTBUE U €r0 BH/IBI.

2.  buonoruyeckuii mporpecc 1 €ro HarpaBJI€HUS.

Tect 10 TeMe «IBOJIONHOHHOE VICHHUE)

Bapuanm 1

1. IlepBoe omnpeneneHre B HAyKe MOHATHIO «BH]» Jall:
a) [Ix. Peit 6) K. JIunneii B) XK. b. Jlamapk r) Y. Japsun

2. OCHOBHOM HAaMNpaBJIAOMUNA GaKkTop IBOTIONNH, TT0 J[apBUHY:
a) HaCJEeICTBEHHOCTh 0) M3MEHYHUBOCTH B) €CTECTBEHHBINA 0TOOD
B) O0pb0a 3a CyIIecTBOBaHUE

3. Haubonee octpast popma 60pbObI 32 CylIeCTBOBaHUE:
a) MEeXBU0Bas 0) BHYTPUBUAOBAS B) C YCIOBUSIMH HEOPTAaHHUECKON TIPUPOIBI
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') MEXXBU0Basi 1 BHYTPUBUAOBAs

4. DnemeHTapHas €IMHUIIA SBOJIOLNH:

a) OTJEIBHBIN BU 0) COBOKYITHOCTh BHJIOB, 00bEIMHEHHBIX POJACTBOM
B) OTJIeJIbHAS MMOMYJIALMS KaKoro-i1n0o Buja

T') OTAeNbHas 0CO0b

5. Murpanuu oco0elt monyasuuu Kak GakTop 3BOJIIOLUU IPUBOINT K:

a) pacceseHuio oco0eil Ha HOBbIE TEPPUTOPUH,

0) YMEHBILIEHUIO WK YBEIMUYEHUIO YHUCIECHHOCTHU MOMYJISALUN

B) OOHOBJICHUIO TeHO(OH/1a TOMYJISIHH, JINO0 00Pa30BaHUIO HOBOW HOIYJISIIHH

T) pacmnaay poJUTEIbCKOM MOMYISIMN Ha HECKOJIBKO 00Jiee MEJIKUX JOYSPHUX MOMYISIUi

6. Haubonee rppextuBHOIM mperpanoit ajis CBOOOHOTO CKPEIIUBaHUS 0COOEH MOMYJISInid
BBICTYIIACT M3OJISIIUS:
a) reorpaduyeckas 0) reHeTHYECKasl B) SKOJOTUYECKAS T') 3TOJOTHYECKAS

7. Yuenue o popMax €CTECTBEHHOTO OTOOPA B MOMYJISIMSIX OPTaHU3MOB pa3padoTall:
a) Y. Jlapsun 0) A. CesepuioB B) U. [lImansraysen r) C. YeTBepukoB

8. IlpuMep NOKPOBUTENBCTBEHHOM OKpPaCKU:

a) 3enéHas OKpacKka Ky3HeuuKa 0) 3ejieHast OKpacKa JIMCThEB Y OOJIBIIMHCTBA PACTEHUI
B) SIPKO- KpacHasi OKpacka y 00beil KOpOBKU

I') CXO/ICTBO B OKPAcKe OpIOIIKA Y MyXHU — KYPUAJIKH U OCHI

9. ITpumep MacKUpPOBKH:

a) 3eJIeHasl OKpacKa Ky3HeunKa 0) CX0JICTBO OKPACKU OChl M1 MYXH — )KypUaIKu
B) SIPKO-KpacHasi OKpacka y 00Kbeil KOpOBKH

T') CXOJICTBO B OKpacke ¥ popMe Tejia IyCeHHIIB 0a00YKU-TISICHHUIIBI C CYIKOM

10. MukposBoJIOLIHS TPUBOJUT K:

a) U3MEHEHMSIM T€HOTHUIIOB OT/AEIbHBIX 0c00ei 1 000COOICHUH MOy

0) popMupOBaHUIO POIOB, CEMEUCTB, OTPSIIOB

B) U3MEHEHUIO TeHO(OH 1a OIS U 00pPa30BaHUIO HOBBIX BUJIOB

') BOBHUKHOBEHHUIO 000COOJIEHHBIX MOMYJIAINN 1 00pa30BaHUIO reorpaduuecKkux MoaBUI0B U
pac

11. Tlo mopdonoruueckoMy KpUTEPUIO MTULIBI OTIIMYAIOTCS OT APYTUX XOPJIOBBIX:
a) XpOMOCOMHBIM HaOOpOM 0) TTepHEBBIM TOKPOBOM B) CIIOCOOHOCTBIO K TTOJIETY
T') MIHTEHCUBHBIM OOMEHOM BEIIECTB

12. TIpucnoco6IeHHOCTh OPraHU3MOB K Cpeie OOUTaHHS Pe3yNbTar:
a) cTpeMJieHus 0co0el K cCaMOyCOBEPIIICHCTBOBAHUIO

0) IesATeNbHOCTH YelIOBeKa B) MOIU(DUKAIIMOHHOW N3MEHUYUBOCTH
T') B3aUMOJICHCTBUS JBYDKYIIUX CHJT DBOJIIOIIAN

13. OT60p TIpH KOTOPOM B TIOIYJISIIIUN COXPAHSIOTCSI 0COOHM CO CPEeTHEH HOPMOI ToKa3aTens
IIPU3HAKA, HA3bIBAOT
a) CTa0MIIM3UPYIOMUM 0) IBUKYIIUM B) HCKYCCTBEHHBIM I') METOJIMYECKUM

14. [Ipu pacnio3HaBaHUU BUI0B JBOMHHUKOB YUUTHIBAETCS INIaBHBIM 00pa3oM KpUTEPHid
a) reHeTu4ecKkuit 0) reorpaduyeckuii B) MOp(hoIorn4eckuit T) GU3N0I0rHUECKHMA

36



15. B HanpaBJIEHUHU MPUCTIOCOOJIEHUS OPTaHU3MOB K Cpezie 0OUTaHMs JeCTBYeT:
A) UCKYCCTBEHHBIN OTOOpP 0) ECTECTBEHHBIN OTOOP B) HACIICICTBECHHAS] H3MEHUYHNBOCTh
') 6oprba 3a cymecTBOBaHUE

16. coxpanenue ¢peHoruna ocodeil B MOMYJNISIMH B JUTUTSILHOM PSTY TIOKOJICHHUM SIBIISICTCS
CIIC/ICTBHEM:

A) npeiida renoB 0) aBrkyien (opMoit oToopa B) ctabmiusupyroiei (popMbel 0TOOpa

') MmyTaroHHOTOIpOoIIeCcCa.

3aganue B-1

YcTaHOBUTE COOTBETCTBHE MEXKAY MPUYMHAMHE U CIIOCO0aMHU BHI000pa30BaHUs
[Tpuunnbl BU006pa3zoBanus CriocoObl BU000pa30BaHuUs

1 pacmmpenue apeaia UCX0AHOTO A) reorpapudeckoe

BUIA

2 cTabuibHOCTH apeana ucxoanoro b) Dxomoruveckoe

BUIA

3. pa3neneHue apeasna BUaa

pa3InYHBIMH [TPETpagaMu

4. \MHOTOO0Opa3re N3MEHYUBOCTH

ocoOell BHYTpH apeaiia

5. MHOOOOpa3ue MecTooOUTaHUH B TIpeiesiaX CTa0MIBHOTO apeaa

Bapuanr 2

1. O6sacTp pacpoCTpaHEHUS CEBEPHOIO OJIEHS B 30HE TYH/PHI - 3TO KPUTEPUI:
a) DKOJIOTHYECKUH 0) FreHETHYCCKUN B) MOP(OIOTHIECKHUH T) TeorpapuueCKuii

2. UcxoaupiM MaTepuasoM Ui €CTECTBEHHOTO 0TOOpa SBISETCS:

a) Mo (prKaMOHHAs U3MEHYMBOCTH 0) HACJIEICTBEHHAS! U3MEHUYUBOCTD
B) 60pb0a 0cobeii 3a BBKUBAHUE

I') IPUCIIOCOOIEHHOCTh NOMYJISALUN K cpesie OOuTaHUs

3. UnCIEeHHOCTh BOJKOB MOKET ObITh OrpaHUYMBAIOIINM (PAKTOPOM IS
a) 3aifleB- pycakoB 0) coboJei B) MeABEECH T') JUCHII

4. HauGonee octpo 60pnba 3a CymiecTBOBaHUE MPOUCXOUT MEXKTY
a) 0co0sIMU OJTHOTO BHJ1a 0) 0COOSIMU OJTHOTO pojIa
B) MOMYJSALUSAMU Pa3HBIX BUAOB T') MOMYJISIIUSIMU U YCIIOBUSIMU CPEIb

5. EnvHuna 3BOIIOLMY BUJIOB B IIPUPOJIE:
a) nopoAa 0) monyJsuus B) COPT I') OTPALT

6. Kakoit Mopdonornueckuil KpuTepuil XapakTepeH il 36 MHOBOAHbIX
a) MATUIAIBINA TUIT KOHEYHOCTH 0) IJ1a3a, MPUKPHIThIE BEKAMU B) rojiast CIIM3HMCTas KOXKa
') pOroBOi MOKPOB YeLTyH

7. B HaNpaBJIEHUH MPUCIIOCOOIEHUSI OPIraHU3MOB K cpejie 00UTaHus AeHCTBYeT
a) UCKYCCTBEHHBIN 0TOOp 0) €CTeCTBEHHBIH B) HACIEICTBEHHAs: N3MEHUYNBOCTD

r) 60opr0a 3a cyliecTBOBaHUE.

8. Hampasmsitomum (hakTopoM SBOTIOINAN SBIISIETCSI



a) eCTEeCTBEHHBIN 0TOOp 0) HACIEeICTBEHHAS! N3MEHYHBOCTh
B) reorpaduieckas u3oJsus B) 1peiid reHoB

9. Ucxonnas emuHUIAa CUCTEMaTUKH OPTaHU3MOB:
a) BUJ 0) pOJ B) MOMYJISIIUS T) OTJEIBbHAS 0CO0h

10. CnencTBueM U30JIALUU MOMYISILIUY SIBIJIIETCS

a) MUTpaIus 0co0el Ha COCEIHIOI0 TEPPUTOPHIO

0) HapyIICHHUE UX MTOJOBOTO COCTaBa B) OJIM3KOPOJICTBEHHOE CKPEIIMBAHUE
I') HApyIIEHHE UX BO3PACTHOTO COCTaBa

11. npumep MUMUKPHUU:

A) 3ereHas OKpacka y Ky3Heuuka 0) spKo-KpacHasi OKpacka 00Kbeil KOPOBKHU
B) cxoacTBO B 0kpacke OpromiKa y MyXu- )KypUYalIKd U OCBI

') cxoncTBO B OKpacke u (hopMme Tena T'YCeHHIIbI U CyYKa.

12. Cornacuo B3rimsgam Y. JlapBruHa, €CTECTBEHHBINH 0TOOP MPUBOIHT K:

A) BEDKMBAHHUIO B TIOKOJICHHUSIX HanOoJiee MPUCIIOCOO0ICHHBIX 0co0ei

b) rubenu B MOKOJCHUAX HAaMMEHEE MPUCTIOCOOICHHBIX 0CO0eH

B) BO3HUKHOBEHHIO NMPHCIIOCOOJICHHOCTH Y OPIaHU3MOB K YCJIIOBHUSIM CYILIECTBOBAHUS
') ©3MEHYNBOCTH, MTPEICTABISIONICH MaTepHal Uil Pa3BUTHS IPUCIIOCOOICHHOCTH

13. OcHoBarenb HAyYHOH CHCTEeMAaTUKH (KJIacCu(HUKammm)
A) Ix. Peii 6) K.JIunnei B) XK.b.Jlamapk r) Y. apBun

14.1Ipumep npeaocTeperaroniei OKpacku

A) spKO-KpacHasi OKpacka y IIBE€TKa po3bl 0) sIpKO-KpacHasi OKpacka y 00Kbeil KOPOBKH
B) cxoncTBO B 0OKpacke che100HOM U HecheJOOHOH Oaboyek.

') uronmpuarast popma peIObI UTIIBI

15. C no3unuii 3BomonionHoro yuenus Y./lapsuna mo6oe npucnocoOaeHre opraHu3MoB
SBIISIETCS PE3YIbTaTOM
A) npeiida reHoB 0) U30JIALIMU B) HCKYCCTBEHHOT'O 0TOOpA I') ECTECTBEHHOT0 0TOOpa

16. B ocHoBe 3Boto1inoHHON Teopuu Y. JlapBuHa JIEKUT yUEHHE O
A) nuBepreHuuu 0) eCTECTBEHHOM OTOOpE B) JIeT€HEpaIliy T') HCKYCCTBEHHOM 0TOOpe

3ananue B-1

YcTaHOBHTE COOTBETCTBUE MEKY TPU3HAKAMHU T'OJIOTO CIU3HS U KPUTEPUSAMH BUAA, AJIs
KOTOPBIX OHH XapaKTEPHBI.

[Tpu3Haky roi0ro CIU3HSI KPUTEPUH BUIA

1.o0uTaer B oropojax u casax A) Mop(orIoruyecKuii
2. paKoBHHA OTCYTCTBYET

3. Teno mMarKoe MycKkynuctoe b) sxonornueckuit

4. nutaeTcsi MATKUMH TKaHSIMHU

HA3€MHBIX PACTEHUN

5. OpraHbl 4yBCTB — JIBE

napsbl Irymnaery

6. BeI€T Ha3eMHBbII 00pa3 KU3HU

3AJTAHUSA 111 ONEHKW OCBOEHUA YYEFHOU JUCITATIIAHBI.

UTOTOBBIA TECT
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Bapuanrt 1

Oo0sa3aTeabHas YaCTh

1. 15t oGHapyXeHus1 H3MEHEHUH, MPOUCXOIAIIMX C XPOMOCOMaMH B KJIETKax B IpoLiecce
MHTO3a, UCIIOJIb3YETCS] METO/L

MUKPOCKOIINU

nepecasiki I'eHOB

MEYEHbIX aTOMOB

LHEHTPUPYTUPOBAHUS

2. B K11eTKe mpOoUCXOANT CUHTE3 U PACIICIIICHUE OPraHUYECKUX BEIIECTB, TIOITOMY €€
Ha3bIBAIOT €AUHUIICHU

CTpOECHUS

JKU3HENIEATEIIHHOCTH

pocta

Pa3MHOXEHHUS

3. e3okcupubo03a SBISETCS COCTABHON YaCThIO MOJICKYJIBI

AMHHOKHUCIIOTBI

Oenka

nPHK

JHK
4. CKOJIBKO XpOMOCOM HaxOJHUTCS B MOJOBBIX KJIETKAaX MYX Jp030(uil, €ciii €€ cCOoMaTUYEeCKUe
KJIETKa COJIeprKaT 1o 8 xpoMocoMm?

12

4

8

10
5. Kakue opranusmsl cunte3upytoT cBoro JJHK u Oenku U3 HykJ1€0THI0B 1 aMUHOKHUCIIOT
KJIETKU X035IMHa?

bakrepun

Hpoxxn

Bupycsl

IIpocreiimne
6. IntuBuAyansHOE pa3BUTHE JIFOOOT0 OpraHu3Ma OT MOMEHTA OILUIOI0TBOPEHHUS 10
3aBEpIIEHUS KU3HEACATEIIEHOCTH — 3TO

¢utorenes

OHTOTEHE3

HapTeHOTreHe3

sMOpuoreHes3
7. CKOJIBKO THUITOB FaMeT MOXeT 00pa30BaThCsl B pe3ysIbTaTe HOPMAIbHOTO raMeToreHesa y
ocobu ¢ reHotunom AaBb npu He3aBHCHMOM HACIIeIOBAHUH MTPU3HAKOB?

OJIUH

IBa

TpU

YeThIpe
8. KakoB reHotun poaurenei, €ciu Mpyu aHATM3UPYIOIIEM CKPELIMBAaHUN HAOII01aI0Ch
cooTHoueHue GpeHorumnon 1:1?

Aauaa

Aawu Aa
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9. I3MeHeHune OKpacKy LIEpCTH 3ailia — PycaKka OCEHbIO M BECHOM — 3TO IIPUMEP IPOSBICHUS
U3MEHYHUBOCTHU
MYTallMOHHBIN
KOMOMHATHBHOMN
TE€HOTUIIMYECKOMN
MOIU(PUKALIMOHHON
10. OgHa U3 NpUYHH OPUCTIOCOOICHUS OaKTepHUd K BBDKUBAHUIO COCTOUT B TOM, YTO OHU
B HEOJIaronpHsTHBIX YCIOBHUX IPEBPALIAIOTCS B CIIOPbI
IIUTAOTCS TOTOBBIMU OPTraHUYECKUMU BEILIECTBAMU
UCIIOJIB3YIOT B IIPOLIECCE JbIXaHUS KUCIOPOJ
JKUBYT B KHCJIIOPOAHOM Cpere
11. VI3 ommo10TBOPEHHON SUIIEKICTKH PacTeHUsS o0pa3yeTcst
cems
3apObILII
AHAO0CIEPM
OKOJIOIUIOAHUK
12. PacteHus kakoil rpymibl y4acTBOBaJIM B 00pa30BaHUM 3aJI€kKEN KaMEHHOTO yIriisi?
MOXOBH/THBIE
HANOPOTHUKH
I[BETKOBBIE
JPEBHUE BOAOPOCIH
13. 'eHeTHUecKoe €AMHCTBO MOMYJIALUH )KUBOTHBIX MOAICPKHUBAETCS
LIMPOKUM PACCETIEHUEM 0CO0Ei
CBOOOJIHBIM CKpELIMBaHUEM €€ ocoOeit
caMOperyJisiuen
IUILEBbIMU CBSI3IMHU
14.Pe3koe Bo3pacTaHue YHCICHHOCTH 0CO0EH B MOIMYIISALIUH, IPH KOTOPOM BO3HHKAET
HEJI0CTAaTOK PECYpCOB, MPUBOAUT K
obocTpeHuto 0OphOBI 3a CYIIECTBOBAaHUE
MOSIBJICHUIO MyTallui
BO3HHUKHOBEHUIO MOIU(pUKAITIIA
HOSIBICHUIO KOMOMHATUBHON U3MEHUYHUBOCTH
15. Tlouemy KaKTyChbl BBIKMBAIOT B YCIOBUSAX IyCTHIHU?
y HUX NIPUOCTAHABIMBAETCS (POTOCUHTE3
UX KOPHH IITYOOKO yXOJST B IOUBY
OHH 3aIacaroT BOJly B BUJOM3MEHEHHBIX CTEOMAX
y HUX aKTUBU3HUPYETCS JbIXaHHUE
16. OcHOBHBIE apOMOP(O3bl 3€MHOBO/IHBIX, TO3BOJIMBIINE UM BBIMTH Ha CylIy -
o0Opa3oBaHHe MJIaBaTEJIbHBIX NIEPETIOHOK Ha Janax
pasziereHrue KpyroB KpoBoOOpaIleHus, JbIXaHue JIETKUMH
pa3BUTHE OPraHOB OOOHSHUS U OCA3AHUS
pa3BUTHE NIONIEPEUYHON MYCKYJIAaTypbl U XOPbl
17. K dbuotndeckum (paktopam cpeabl OTHOCIT
CO3/1aHHE JIOAbMHU 3all0BEJHUKOB
pa3iuB peK NP MOMOILU OJTOBOIbS
oOrpsI3aHue 3aiillaMu KOphl 1€PEBbEB
MOJIHATHE TPYHTOBBIX BOJI
18. depmenTHI IM30COM BHAauYalle HAKAIJIMBAIOTCS B
Komrniekce I"ob K
KJIETOYHOM LIEHTpE
IacTuaax
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19. JouepHue XpoMaTuabl B IPOLIECCE MEH03a paCXOIATCs K MOJI0CaM KJIETKU B
1) meTadase nepBoro aeneHus
2) npodase BTOPOTO JACTICHUS
3) anada3ze BTOpPOTO JICICHHS
4) Tenodase mepBoro JAeIeHUs
20. benok cocrout u3 150 aMUHOKUCIOTHBIX OCTaTKOB. CKOJIBKO HYKJIEOTH/I0B COJIEPIKUT
Y4aCTOK T'€Ha, B KOTOPOM 3aKOJMPOBaHa IMEePBUYHAS CTPYKTypa 3TOro Oenka?
75
150
300
450

JlonoJiHUTEIbHAS YACTh

21. Yem muacTU4ecKuii 0OOMEH OTJIMYaeTCs OT SHEPreTUIECKOro?
SHEprus coxpaHsercs B Mojekyiaax ATD
JHEprus, 3anacéHHas B Mosiekysax AT®, pacxoxyercs
CUHTE3UPYIOTCS OPraHUYECKUE BEIIeCTBA
IPOMCXOTUT PACUICTICHUE OPTaHUYECKUX BEIIECTB
KOHEYHBIE MPOAYKThl 0OMEHA — YTIIEKUCIIBIN Ta3 ¥ BOJa
B pe3yJbTaTe Peakiuu oOMeHa 00pa3yroTcs OCIKH

22. YcTaHOBUTE MTOCIIEIOBATEILHOCTh TPYII B XapaKTEPUCTUKE CUCTEMATHYECKOM
MPUHAJIC)KHOCTH BUJA — KaMblIllIOBbINA KOT, HAUMHAs CHAUOO0JIb e .

CewmeiictBo Komaunu

Bun KaMbIioBeIii KOT

Pon Komku

Knacc MuekonuTarommx

Tun Xoprosbie

Otpsn Xuniaele

23. YcTaHOBUTE XPOHOJIIOTHYECKYIO ITOCIIEA0BATEIbHOCTE ()OPM B aHTPOIIOTEHE3E.

YEJI0BEK yMEJbIN

YEJIOBEK MPAMOXOASAIINN

JPUOIIUTEK

YEJIOBEK Pa3yMHBIN
24. K xak1M U3MEHEHMSIM B SKOCUCTEME 03€pa MOXKET IIPUBECTH COKpAIICHUE YHCIEHHOCTU
XMUIIHBIX ppIO? YKaxHUTe HE MEHEe TPEX U3MEHEHU.

25. Kakoe 3Ha4eHHE UMEIOT MyTalluu AJIs DBOJIIOLUN OPraHUYECKOro Mupa’?
VYKaxXuTe He MEHEE TPEX XapaKTEPUCTHK.

26. Yuactok monexyinsl [JHK umeer cnenyromuii cocras:
I-A-T-T'-A-A-T-A-TI'-T-T-II-T-T-L1. [lepeuncnure He MeHee 3-X MOCIEACTBUI, K KOTOPbIM
MOJKET IMPUBECTH CITydaifHas 3aMeHa 7-ro Hykieotuaa TuMuHa (T) Ha muro3uH (11)

Bapuanr 2
Oo0s13aTeIbHAA YACTh

1. «Pa3MHOXKEHHUE KIETOK TPOUCXOINT MyTEM UX JICJICHHS. ..» - TIOJOKEHUE TEOPUH
OHTOT'CHE3a
KJIETOUHOM
9BOJIFOIIMOHHOMN
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2. Kakyto pyHKIHIO BBITTOTHAET B KJIETKE SHIOTUIa3MaTHIECKast CeTh?
cunre3a JJHK
cunte3a u”PHK
TPAHCIOPTA BEILIECTB
obOpazoBanus pubOCOM
3. Yem 3urora OTJIMYAETCS OT raMeThI?
JBOMHBIM HAOOPOM XpPOMOCOM
OJIMHAPHBIM HAOOPOM XPOMOCOM
oOpa3yercs B pe3yJibTaTe Meio3a
oOpa3yercs B pe3yJbTaTe MUTO3a
4. B coctaB BUPYCOB U OaKTepUid BXOAAT
HYKJICMHOBBIE KUCIOTHI
[II0K03a U JKUPBI
kpaxman u AT®
BOJ/Ia U MUHEpaJIbHbIE COIU

5. CXOI{CTBO 3apOAbIHICBOI0 pa3BUTHA ITO3BOHOYHBIX JKUBOTHBIX CBUACTCILCTBYCT 00 ux

CIIOCOOHOCTH K OOMEHY BEIIECTB
3aBUCHMOCTH OT OKPY)KAFOIICH CPEIbI
KJICTOYHOM CTPOCHHUU

poJzcTBe

6. Kakne BHUABI I'aMCT 06p83y10TC${ Yy Opranusma €¢ rcHOTHUIIOM AaBb IIpHu HE3aBUCUMOM

HacJeI0BaHUH T'€HOB?
AB, ab
Aa, Bb
AB, Ab, aB, ab
AA, Bb, Aa, BB

7. IosiBeHre YepHOI OKPACKU Y CEMSIH Y MHOTHUX 3JIaKOB (P>KH, MIICHULIBI, SYMEHS U . )

MOXKET CIIY’)KMTh WLIOCTpaLuen
IpaBUjIa SKOJIOTUIECKOM MUPAMUIBI
3aKOHA TOMOJIOTUYECKHX PSIOB M HACIIEACTBEHHONW N3MEHUYNBOCTH
TUMOTE3bl YaCTOTHI TaMeT
CHHTETHUYECKOH TEOPUH IBOJIOIUH
8. Ocobeil 0OTHOCAT K OJHOMY BUJTY, €CIIH
OHHU UMEIOT OJIMHAKOBBII HAOOP XPOMOCOM
MEX1y HUIMH YCTaHaBIUBAIOTCS OMOTUYECKUE CBSI3U
OHM OOMTAIOT B OJTHOM cpene
Yy HUX BO3HUKAIOT Pa3HOOOpa3HbIE MyTaIlluU

9. PazHooOpa3ue BUI0B pacTeHUI U )KUBOTHBIX B PUPOJIE BO3HUKIIO B pe3yjbTaTe

UCKYCCTBEHHOT'O 0TOOpa
XO3SHCTBEHHOM JeITEIIFHOCTH YEJIOBEKA
JIEMCTBUSI IBMXKYIIMX CHUJT HBOJIFOLIUN
MOAU(UKAITMOHHONW U3MEHYMBOCTH

10. Pa3BuTHE OpraHu3MOB U3 OJHOM KJIETKH — CBUJIETEIBCTBO
B3aUMOCBSI3M OPTAaHU3MOB U CPe/Ibl OOUTAHMS
€MHCTBA OPraHUYECKOTr0 MUpa
€IMHCTBA KUBOU M HEXKMBOM MTPUPOIBI
MHOT000pa3usi OPraHu4ecKoro Mupa

11. YacTHOE M3MEHEHHE B CTPOECHUHU 0CO0EH BHJIa, CIOCOOCTBYIOIIEE TPUCTIOCOOICHHIO K

OTIpeIeIEHHBIM YCIOBUSAM CpeJibl 0OUTaHMs, HAa3bIBAIOT
apomopdo3omM
JlereHepanuen
KOHBEpPreHIUEen
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12. KakoB xapakTep B3aMMOOTHOIIEHU OPraHU3MOB Pa3HbIX BUAOB, HYKIAIOLINUXCS B
OJIMHAKOBBIX MUIIEBBIX pecypcax?

XUIIHUK — )KepTBa

1apasuT — X035IMH

KOHKYpEHLUs

B3alMOIIOMOLIb
13. Tlose cnenyeT cuuTaTh arpoleHO30M, TaK Kak B HEM, B OTJIMYKE OT MIPUPOJTHOTO
OHMOTeoleH03a,

UMEIOTCS LIEMH MUTaHUS

peo0J1ajatoT MOHOKYJIBTYPbI

IIPOUCXOUT KPYrOBOPOT BEILIECTB

O0OUTAIOT PA3IUYHbBIC BUJIBI
14. T'a3oBas (hyHKIHS )KHBOTO BEIIECTBA 3€MJIM 00YCJIOBJICHA MPOIECCaMU

JBIXaHUS 1 OTOCHHTE3A

pocTa U pa3BUTH

MUHEpATU3alUU 1 MUTPAllUd aTOMOB

BBIJICTICHUS U Pa3IpaKUMOCTH
15. B monexyne JIHK Hykimeotuas! ¢ TAMHHOM cocTaBisitoT 10% ot obrmiero uncia
HYKJI€0TH10B. CKOJIBKO HYKJIEOTUOB C aICHUHOM B 3TOI MoJIeKyJje?

10%

40%

80%

90%
16. HanOoupliee KOJIMYECTBO S3HEPTUU OCBOOOKIAETCSI IIPU PACLIEINIEHUU OJJHOU CBSA3H B
MOJIEKYIIe

noJyicaxapuzia

Oenka

[JIFOKO3BI

ATO
17. B cenexuuu ;KMBOTHBIX, B OTJIMYHE OT CEJIEKIMU PACTEHUN U MUKPOOPTaHU3MOB, IIPOBOJIST
otbop

VCKYCCTBEHHBIN

MaCCOBBII

10 SKCTEPhEPY

CTaOMIIN3UPYIOIINH
18. OgHO U3 AOKA3aTEILCTB POJICTBA MITUIl U TPECMBIKAIOIIHUXCS —

HaJIMYMeE JIBYX Nap KOHEUYHOCTEN

NepeIBUKEHHE 110 CYIIH C TOMOUIbIO 33 JHUX KOHEYHOCTEH

cyxas KOxa, JTUIIEHHAs KENE3

OTCYTCTBHE 3y0OB, pOrOBOM YEXO0J Ha YETIOCTAX
19. ®yHKINIO )KUBOTO BEILIECTBA, CBS3aHHYIO C MOTJIOIEHUEM OPTaHU3MaMHU U3 OKpYXKarolen
Cpellbl XUMHUYECKHUX JIEMEHTOB M HaKOIUIEHUEM UX B KJIETKAX TeJla, Ha3bIBalOT

BOCCTAaHOBUTEIBHON

OKHCJIUTETBHON

KOHIEHTPALlMOHHON

ra3oBou
20. Ilpu ckpemmBaHuM reTEpO3UTOTHBIX PACTEHUI ropoxa ¢ KENTHIMU ITIAAKUMU CEMEHAMHU U
pacTeHui ¢ 3e1E€HBIMU () MOPIIMHUCTHIMHU (b) ceMeHaMu Yucio (EHOTUIIOB B TOTOMCTBE OyJieT
POBHO

OJIHOMY

JIBYM

TpEM
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YETBIPEM
Jlono/IHUTEIbHAA YaCTh

21. Kakwue knetounslie cTpykTypsl coaepkat JJHK konbuesoii hopmbi?
cyOBeIuHUIIBI pHOOCOM
XPOMOCOMBI sJIEP
HYKJICOTH/1bI OaKTepuit
MHUKPOTPYOOUKH IIUTOCKENIETa
XJIOPOIIJIACTHI
MHUTOXOH/IPHH

22. Kakue 0cOOEHHOCTH pa3BUIIMCh Y KUTOOOPA3HBIX B CBS3H C BOJHBIM 00pa3oM KU3HU?
pOXieHUe NETEHBIIEH U BBIKAPMIIMBAHUE UX MOJIOKOM
JIBIXaHUE aTMOC(EPHBIM BO3TyXOM
obrekaemas popma Tena
IpEeBpaIeHHE NEPEAHNX KOHEYHOCTEH B JIACTHI
paszieneHue NoJI0CTH Tesa auadparmoi
TOJICTBIN CJIIOW ITOJKOXKHOTO KHpa

23. Kakue opranu3mMbl MOKHO OTHECTH K TPYIITIE MPOAYIIEHTOB?
3enéHbIe pacTeHus
IJIECHEBbBIE TPUObI
[IMaHOOAKTEePUH
pPacTUTEILHOSTHBIEC )KUBOTHBIE
KpacHbI€ BOJIOPOCIH
00J1€3HETBOPHBIE TPOKAPUOTHI

24. YcTaHOBUTE MIOCIIEI0BATENBHOCTD ITANOB 3BOJIIOLIUU PACTEHUM.
BO3HUKHOBEHHE MICUIIOPUTOB
MOSIBJICHHE MHOTOKJIETOYHBIX BOAOPOCIEH
MOSIBJICHHE TOJIOCEMEHHBIX
BO3HUKHOBEHUE MarlOPOTHUKOBUIHBIX
BO3HUKHOBEHUE MIOKPBITOCEMEHHBIX
HOSBIICHHE OJIHOKJIETOYHBIX BOJIOPOCIIEH

25. O0BscHUTE, C YEM CBSI3aHHO OOJIBIIOE pa3HOOOpa3re CyMUaThIX MIEKOMUTAIOIINX B
ABCTpaMy U OTCYTCTBHE UX Ha IPYTUX KOHTHHEHTAaX.

26. Y ropoxa MOCeBHOT0 JKENTasi OKpacka ceMsiH IOMUHUPYET HaJ 3eJIeHOH, BhImyKiast hopma
IIJIOJIOB — HAJI IIJIOJIAMH C MEepEeTHKKOM. [Ipu cKkpemmBaHuy pacTeHU C KEATHIMH BBITYKIIBIMU
IUIOJAMH C PACTEHUEM, UMEIOIIHUM KENIThIE CEMEHA U IUIOJBI C MEPETSIKKOMN, MOTyYrIn 63
pacTeHus ¢ KENTHIMU CEMEHAMU U BBITYKJIBIMU TOJIaMH, 58 — C KEATHIMU CEMEHAMHU U TJI0JaMHU
C MEPETKKOM, 18 — ¢ 3enEHBIMU cEMEHAMM U BBITYKJIBIMU I101aMU U 20 — C 3€JIeHbIMU
CEMEHaMHU U IUIOJIaMHt C nepeTsikKoid. CoCcTaBbTE CXeMy pelieHus 3aaaun. OnpeaenuTe
TeHOTHIIBI HCXOAHBIX PACTEeHUN U MOTOMKOB. OOBSCHUTE MOSBICHUE PA3ITHUHBIX
(beHOTUITNYECKUX TPYII.

Bapuant 3
Oo0sa3aTeIbHas YaCTh

1. JI71s1 )KUBBIX OOBEKTOB MPHUPOJIBI, B OTIIMYHE OT HEKUBBIX TEJl, XapaKTEPHO
npeoOiasaHue 6OIbBIINX Pa3MEPOB
HepeMeIIeHNe B IPOCTPAHCTBE
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JBIXaHUE
pacTBOpPEHHE BEIECTB B BOJIE
2. B xJeTKax pacTeHul, B OTIMYNE OT KJIETOK KUBOTHBIX U TPUOOB, TPOUCXOTUT
BbIJICJICHHE
NUTAaHUE
JBIXaHUE
¢dorocunTe3
3. ®aza neneHusi, B KOTOPOIl XpOMaTUIbl PACXOIATCS K MOJIF0CaM KIIETKH, -
aHadasza
Meradaza
npodaza
tenodasza
4. 'oTOBBIMH OPTaHUYECKUMH BEIIECTBAMU MUTAIOTCS OPTaHU3MbI
aBTOTPO(DBI
reTepoTpodbI
XeMOTPO(hbI
dororpodsr
5. bnaromapst HempsAMOMY Pa3BUTHUIO Y )KUBOTHBIX OCHA0ISETCS KOHKYPEHIUS MEXTY
0COOSIMH Pa3HBIX BUOB
MOMYJISIIUSIMEA Pa3HbIX BUJIOB
JMYUHKAMH U B3pOCIBIME (popMamMu
B3POCIIBIMH OCOOSIMHU OJTHOTO BH/IA
6. Kak Ha3pIBatOT 0co0ei, 00pa3yronux OJUH COPT TaMeT M HE JAIOIINX PACHICTUICHUS
MPU3HAKOB B IOTOMCTBE
MYyTaHTHBIMH
reTepO3UCHBIMU
reTepO3UTOTHBIMHU
TOMO3UTOTHBIMH
7. MyTanmoHHasi U3MEHUMBOCTb 00YCIIOBJICHA
nepekpécToM XpoMocoM B mpodase mMerio3a
HE3aBHUCHMOM PacXOKICHUU XPOMOCOM B aHada3ze Meio3a
U3MEHEHHEM CTPYKTYpBI T€HOB U XPOMOCOM
COYETaHUEM I'€HOB B PE3yJbTaTe OIJIOJOTBOPEHHUS
8. HoBble BUIbI B TPUPO/IE BOZHUKAIOT B PE3YJIbTAaTe B3aUMOICHCTBHS
MPUCTIOCOOIEHHOCTH OPraHU3MOB U HCKYCCTBEHHOTO 0TOOpa
HACJIE/ICTBEHHBIX U CE30HHBIX U3MEHEHHI B IPUpPO/IE
HACJIEJICTBEHHON M3MEHUYMBOCTH M €CTECTBEHHOTO 0TOOpa
HaCJIEICTBEHHON U3MEHYMBOCTH U KOJIEOAHUI YMCIIEHHOCTH MOMYJISALIUN
9. bnaronaps kakoi ¢popMe 0TOOpa COXpaHAIOTCS B COBPEMEHHOM NPUPOJIe KUCTENEPbIE PHIObI?
METOINYECKON
JBIKYIIEH
cTabunusupyromieit
pa3phIBaKOIICH
10. [IprcrocobaeHHOCTh TPABIHUCTBIX PACTEHUH K KHU3HH B TYHPE 3aKII0UaeTCs
B YMEHBIIIEHUH YHCIIA JTUCTHEB B CBSI3U C HAIMYHEM B TIOYBE N30BITKA BOJIBI
B TIOBBIIIEHHOM COZEP)KaHUU XJIOpO(HILIa B KJIETKaX JIMCTHEB
B Pa3BUTHU JJTMHHBIX KOPHEH MPH U30BITKE BOJBI B BEPXHHUX CIIOSX TTOYBHI
B 00pa30BaHMM IJIOJ0B M CEMSH B KOPOTKUE CPOKH
11. Ungnoanantanuu OTpakaroT MHOTO0Opasue MpucrocoOIeHu Ha yPOBHE
CEMENCTB
KJIaCCOB
TUTIOB
OT/IEITIOB
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12. B3anMooTHoOIIeHHE B TIPUPOie OOKBUX KOPOBOK M TJIEH XapaKTEPU3YIOTCS KaK
napasuTH3M
B3aMMOIIOMOIIIb
cuMOHO03
XHUIIHUYECTBO
13. B Bostoeme mociie yHUUTOKEHHUS BCEX XUIIHBIX PhIO HAOII0IaI0OCh COKpaIlleHHe
YHUCICHHOCTU PACTUTEIBHOSIHBIX PbIO B CIIEICTBUU
pacrnpocTpaHeHHs cpear HUX 3a00JIeBaHmi
YMEHBIICHHUS YUCICHHOCTH Tapa3uToB
ocnabyieHus: KOHKYPEHIIUU MEKy BUaMU
COKpAILIEHUS UX TJI0JJOBUTOCTH
14. K rinoGaapHbIM H3MEHEHUSIM B Orocepe MOKET MPUBECTH
BO3POCIIAs YUCIEHHOCTh JKUBOTHBIX OTAEIBHBIX BUOB
OITYCTBIHWBAaHUE TEPPUTOPHI KOHTUHEHTOB
BBINAJICHUE OOMIIBHBIX OCAJIKOB B PETHOHE
CMEHa OJHOT0 COO00IIeCTBa APYTUM B OHOLIEHO3E
15. B poriecce poTocuHTE3a aTOMAPHBIN BOIOPO] OCBOOOKIAECTCS 3a CUET PACIICTUICHHS
MOJIEKYI
BOJIBI
[JTFOKO3BI
KHUPOB
OexoB
16. O1HO3HAYHOCTh TE€HETUYECKOTO KOJIa MPOSIBIISIETCS B KOAUPOBAHUU TPUILJIETOM OJIHOM
MOJICKYJIbI
AMHHOKHCIIOTHI
MOJIUIENTH A
ATO
HYKJIEOTH/Ia
17. IlprnunHa 0Opa30BaHUs YETHIPEX TAIIONTHBIX KJIETOK B IPOIIECCe MeH03a COCTOUT
B HAIMYUU MPOIlecca KOHBIOTAIIMU XPOMOCOM
B HAJIMYMU TIPOIIECCa KPOCCHHTOBEPA
B oHOM yaBoeHuu mosiekyn JIHK u aByX neneHusx KieTku
B COEIMHEHUH TOMOJIOTUYHBIX XPOMOCOM
18.0Ompenenure reHOTUN 0COOM KENTON (GUTYPHOU THIKBBI, €CJIM IpU €€ camoonbuleHuH B F1
pacuieruieHle MpU3HaKoB 1Mo (eHOTUIY COOTBETCTBOBaNO 9:3:3:1
AABB
AaBB
AaBb
AABb
19. Vkaxxute HeBepHOE YTBEPKICHHE.
Me:xBunoBas 60ppba NPUBOAUT K
000CTPEHNIO0 KOHKYPEHLIMU MEX1y BUJIaMH
MPOIBETAHUIO KOHKYPUPYIOIINX BUIOB
BBITECHEHHIO YTHETEHHOTO BUJIa C MECTa OOMTaHUS
CHIDKEHHIO YUCIICHHOCTH YTHETEHHOTO BUIA
20. K GuoreHHsIM BeriecTBaM 0Hochepbl OTHOCST
CKOTUICHHS TPaBUS
pOCy Ha pacTeHUsIX
KAMEHHBIA YT OJIb
BYJIKAaHUYECKUH Teren

JlomoJITHUTEIbHAS YACTh
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21. Kakue cTpyKTypbl KJIETKH IPETEpIIeBAlOT HanOobIee N3MEHEHHE B IPOIIeCCe MUTO3a?
AIpo
UTOIIa3Ma
pruOOCOMBI
JIN30COMBI
KJICTOYHBIH LIEHTP
XPOMOCOMBI

22. K xakuM ¢akTopam 3BOJIIOIIUN OTHOCST
KPOCCHUHIOBEP
MYTallMOHHBIN MPOLIECC
MOIU(PHUKATMOHHYIO U3MEHUYNBOCTh
U30JILUIO
MHOro00pasue BUJI0B
€CTECTBEHHBIN 0TOOp

23.YcTaHOBUTE MOCIIEAOBATEIBHOCTh 3TAOB SMOPHOHAIBHOTO PAa3BUTHS )KUBOTHOTO.
IMOABJICHHUE ME30ACPMBI
(dopMupoBaHUE IBYX 3apOABIIIEBHIX JIUCTKOB
oOpazoBaHue 6;1aCTOMEPOB
o0pa3zoBaHue TKaHEW U OPTaHOB
24. Kakyto poJib UTparoT NTHIBI B OMOIIEHO3€ j1eca?
[IpuBenuTe HE MEHEE TPEX XapaKTEPHUCTHK.

25. O0BsicHUTE, KaKOH BpE]l PACTCHUAM HAHOCST KUCIOTHBIC JTOXK/IH.
[IpuBenuTe HE MEHEE TPEX XaPAKTEPUCTHK.

26. Kakoe nenenue Meiio3a cXoaHo ¢ MUTO30M? OOBSCHUTE, B YEM OHO BBIPAYKAETCS U K KAKOMY
Ha0OpY XPOMOCOM B KJIETKE TIPUBO/IHT.

BapuanTt 4
Oo0s3aTebHas YaCTh

1. Ucnonp3ys Kakoi ONTUYECKUI MPUOOP MOXKHO YBHUIETh BHYTPEHHEE CTPOCHUE
XJIOPOILIAcTOB?
PydHYIO JyIy
LITATUBHYIO JIYIly
CBETOBOM MUKPOCKOIT
AIIEKTPOHHBI MUKPOCKOI
2. O eAMHCTBE OPraHUYECKOr0 MUPA CBUIETEIHCTBYET
CXOJICTBO 0COO€ 0JTHOTO BUAA
KJIETOYHOE CTPOEHUE OPraHU3MOB
oOuTaHWE OPTraHU3MOB B IPUPOJIHBIX U HCKYCCTBEHHBIX COOOIIECTBAX
pa3HooOpa3ue BUOB B IPUPOIE
3. B nu30comax KJIETKH, KaK U B MUTOXOHJIPUSX, IPOXOAUT
dorocuHTE3
XEMOCHHTE3
SHEPreTHYeCKUuit OOMEH
IUTaCTHYECKU 0OMEH
4. THK B coenunenuu c Genkamu B KJI€TKaX 3yKapuoT oOpazyeT
XpOMOCOMY
MeMOpaHy
MHUKPOTPYOOUKH
ATIPBIIIKO
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5. K nmpokapuoram oTHOCSTCS
pacTeHus
KUBOTHBIC
rpubbl — Hapa3uThl
IUaHOOAKTEepUU
6. OMOpHOHAJIBHBINA NEPUOJ B Pa3BUTHH 36MHOBO/HBIX 3aBEPILACTCS
paccacbIBaHUEM XBOCTa
00pazoBaHNEM BHYTPEHHHX XKa0p
BBIXOJIOM JIMUUHKH U3 s1i1a (MKPUHKH)
HOSIBJICHHEM IIEpeHUX KOHEYHOCTEH
7. XpOMOCOMBI KJIIETKH, COAEPIKAIIME M1APY AJJIEIbHBIX €HOB, HA3bIBAIOT
HErOMOJIOTUYHBIMU
OTLIOBCKUMH
MaTEepUHCKUMHU
TOMOJIOTHYHBIMU
8.MoaudukannoHHas U3MEHUYUBOCTh Y OPraHM3MOB OJIHOT'O BUJA
o0ecrieynBaeT MPUCIOCOOICHHOCTh K YCIOBUSIM Cpellbl OOUTaHHS
HPUBOAUT K HAPYIICHUAM IJIACTUYECKOIO0 OOMEHA BEIEeCTB
HOSIBJISIETCS CIIY4aiHO y OT/IEIbHBIX 0co0Oei
SBJISICTCS PE3YJIbTaTOM T'€HHBIX MyTaLUi
9. baktepun, noTpebIIsIIOIINE OPraHMYECKOE BEIIECTBO OTMEPILLIUX OPraHU3MOB, 110 CIIOCO0Y
NUTAHUS Ha3bIBAIOT
napasuTamMu
canporpodamu
XxeMoTpodamu
CUMOHOHTaMU
10. OOpa3oBaHuIO NOMYJIALMNA BHYTPU BUa CIOCOOCTBYET
croco0 MUTaHUs OTAEIbHBIX 0co0ei
CaMOPETyJISIIHUs
U30JIALUS TPy 0coOei
3a00Ta 0 MOTOMCTBE
11. CoxpaHeHue B poLecce IBOIIOIMH 0COOEH C MOJIE3HBIMU B OINIPEIEIEHHBIX YCIOBUAX
NPU3HAKAMHU — 3TO PE3yIbTaT
€CTECTBEHHOI'0 0TOOpa
MOITYJISIITIOHHBIX BOJTH
60pbOBI 32 CyIIECTBOBaHHE
npetia reHoB
12. 'OMOJIOTHUHBIMU OpraHaMHy y KHUBOTHBIX SBIISIOTCS KPbUIbs 0a00UYKH U KPBLIbS
JIETy4€eil MBIIIN
T4eIbl
JeTy4ei priObl
BOpPOOBs
13. YTo CIyXHT OKA3aTEILCTBOM PUHA/IIISKHOCTH BCEX COBPEMEHHBIX pac 4eJoBeKa K
OJIHOMY BUY?
BOCIIPOM3BEICHHE ce0e TTOA0OHBIX BHYTPH PACHI
IUIO/IOBUTOE MIOTOMCTBO OT OpaKoB JI0IeH pa3HbIX pac
aJIanTanys K )KU3HA B PA3JIMIHBIX YCIOBUIX
cBOOO/THAsI MUT AU JIFOAEH
14. OrpannuunBaromuii pakTop i CBETOIOOMBBIX PaCTEHUH Jieca — 3TO
BJIaYKHOCTH ITOYBbI
MIOBBIIIIEHHAS TEMIIepaTypa
KOHIIEHTpPALUS YTIIEKUCIIOro ra3a
COMKHYTOCTH KPOH JICPEBHEB BEPXHETO sIpyca
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15. Buapl opranu3mMoB, MOCIEA0BATEIHHO U3BIICKAIOIINE OPTAHMYECKOE BEIIECTBO M SHEPTHUIO U3
HCXOJIHOTO THUIIEBOTO BEIECTBA B OMOIIEHO3€, 00pa3yIoT
SAMHYIO TOIYJISIIIIIO
MOMYJISIIIMOHHBIE BOJHBI
eI TUTAHUS
CUCTEeMAaTUYECKYIO TPYIIITY
16. Ponw 6akTepuii — canpoTpodoB B KPYTrOBOPOTE BEIIECTB B OMochepe coCTOUT B
HAKOIUIEHWHU KUCIOopoJa B aTMocdepe
peoOpa3oBaHNU COTHEYHON SHEPTUU B XUMHUYECKYIO
00pa3oBaHNM OPraHUYECKUX BEUIECTB U3 HEOPTaHUYECKUX
pa3pyIIeHAH OPraHUYECKIX BEIIECTB JI0 HEOPTaHUIECKHIX
17. ®epMeHTBI IU30COM CUHTE3UPYIOTCS B
koMmmiiekce I'onbmku
KJIETOYHOM LIEHTpE
pubdocomax
MUTOXOHJIPHSIX
18. bnarogaps riactuueckomy oOMeHY pacTeHUE 00eCIeunBaeTCs
OpraHMYECKUMHU BEUIECTBAMHU
MUHEPATLHBIMH COJISIMU
YIJIEKUCIIBIM Ta30M
KHCJIOPOIOM
19. Tlpu pa3sMHOXKEHUH IPOKAPUOT MPOUCXOJUT YIBOCHHE
koJibrieBor JJHK
XpoMaTH
MHUTOXOHIPHUI
CECTPUHCKHUX XPOMOCOM
20. KopoTkoBOJIHOBBIE yIAbTPahrOIETOBBIC JTYUH SBISIOTCS
MIOJIC3HBIMU JIJIS )KUBBIX KIIETOK
OnoTHUECKUMH (haKTOpamMH
dakTopaMu MyTareHesa
HEOOXOIUMBIM YCIIOBHEM ]IS )KU3HH KUBOTHBIX

I[OHOJIHI/ITBJ'II)HZIH 4acTb

21. Kakue (pyHKIIMU B KJIETKE BBINTOJIHAET KoMIuleKke ["ombaxn?
y4acTBYeT B COOpKE MOJIEKYJ Oellka U3 aMUHOKHUCIIOT
00pasyeT nepBUYHBIEC TU30COMBI
oOecrieunBaeT cCOOPKY MaJbIX M OOJNBIINX CYObEAMHUL pUOOCOM
y4acTBYET B OKUCIICHIUH OPTaHUYECKHUX BEIIECTB
o0ecreynBaeT yrnakoBKY BELECTB B CEKPETOPHBIE MY3bIPbKU
y4acTBYET B BBIBE/ICHUH BEUIECTB 3a MPEAEIIbl KICTKH

22. Kakue u3 NepeunciIeHHbIX IPUMEPOB XapaKTEpU3yITCsa Kak apoMopgo3bl?
CaMO03aTauyuBaIOILUECS PE3Lbl Y IPBI3YHOB
JTUCTOBUIHAS opMa Tella y HEKOTOPBIX TUIOCKUX YepBeit
CTpEKaTeIbHbIE KIIETKN y KMIIEYHOIIOJIOCTHBIX
MHOTOYJICHHbIE KOHEUHOCTH Y Ha3€MHBIX MTO3BOHOUYHBIX
BHYTPEHHEE OIUIOJJOTBOPEHUE Y NMIPECMBIKAFOIINXCS
y3J10Basi HEPBHAs CHUCTEMa y KOJIbYaThIX YepBei

23. YcTaHOBUTE NOCIIEIOBATENBHOCTD MPOLECCOB. poTeKaronux ¢ yuactuem TPHK.
npucoeaMHeHne aMuHOKUCIoTel K TPHK
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0o0pa3oBaHUe BOJAOPOAHBIX CBSI3eH MEX 1y KOMIUIEMEHTapHbIMU Hykineotuaamu uPHK u

TPHK
nepemenienre TPHK ¢ amuHokucnoroit k pubocome
OTpBIB aMUHOKHUCIOTHI OT TPHK

24. YcraHoBuUTe IMOCJICA0BATCIIBHOCTD ITPOLECCOB, IPOUCXOJUBIINX Ha 36MJ’IC, B

XPOHOJIOTUYECKOM TOPSIJIKE
BO3HUKHOBEHUE KJIETOYHBIX (DOPM >KU3HU
BO3HMKHOBEHHE KOALIEPBATOB B BOJIE
BO3HUKHOBEHHE (POTOCUHTE3A
pPa3BUTHE )KU3HU HA CYIIIE
dbopMupoBaHHE 030HOBOT'O SKpaHa

25. Ilouemy arpo3’kocucTemMa MEHEe YCTOMUYKBA, YeM IPUPOIHAS IKocUcTeMa? YKaxXuTe HE

MEHee TPeX NMPUYMH.

26. JIureTepo3uroTHOE pacTeHNe ropoxa, UMEIoIee I1aIKue CEMEHA U YCUKH, CKPECTHIIH C
pPacTeHUEM C MOPIIMHUCTHIMU CeMeHaMH 0e3 ycukoB. V3BecTHO, 4TO 00a JOMHUHAHTHBIX TeHA
(ry1aziKue ceMeHa M HaJIM4Me YCUKOB) JIOKAJIM30BAaHbI B OHOW XpPOMOCOME, KPOCCHHTOBEpa HE

IMPOUCXOIHNT. CocraBbTe CXEMY pCUICHHUSA 3aa1H. OHpe,Z[CJII/ITC T'CHOTHIIBI pO,Z[I/ITCHeﬁ, (1)CHOTI/II'H:>I
U I'CHOTHIIBI IIOTOMCTBA, COOTHOIICHHUEC oco0el ¢ Pa3HbBIMH I'CHOTUIIAMHA U (beHOTI/IHaMI/I. Kaxoit

3aKOH IIpHU 3TOM HpO}IBHHCTCH?

HToroBasi KOHTPOJIBLHAsA padoTa 1Mo OMOJIOTUN
Bapuanr 1
1. VYpoBHU opranuzanuu K1UBOW MaTEpPUHU.

2. UYro takoe mytanuu. Mx cBoiicTBa
3. UYro Takoe skosornueckue Gakropsl. Mx BUIbI.

Bapuanr 2
1. Tlepeuncnute KpUTEpUH (CBONCTBA) )KUBBIX OPTAaHU3MOB.

2. UYro takoe oHTOreHes3. Ilepropl oHTOTeHE3A.
3. Uro Takoe MUKPOIBOIIOIHS. DAKTOPHI MHKPOIBOJTFOIIHH.

Bapuanr 3
1. Hazosute nonoxenus kinerounout reopuu (T. [lIBanHa)

2. UYro Takoe Pa3MHOKCHHC. Tunel Pa3MHOKCHHA.

3. Uro Takoe MaKpO3BOJIFOIU. HanpaBneHI/m OHOJIOTHYECKOTO mporpecca.

Bapmuanr 4
1. Yro Takoe oOMeH BermecTB? Tunbsl 0OMEHA BELIECTB.

2. UYro takoe opranm3m? Kakue ObIBAIOT OpraHu3Mbl?
3. Yo Takoe cpena odutanus? TuIel cpes oOUTaHMS.

Bapmuanr 5
1. MonexkynspHbli ¥ XUMHUYECKHH COCTAaB KJIETKH.

2. 3aKOH 3apOJBIIIEBOI0 CXOJICTBA.
3. AHnTpomnoreHHoe Bo3jeiictsue. Ero Bumpl.

Bapuanr 6
1. Yro takoe MuTo3, ero ¢gaszsli? Uro Takoe meitos?

2. UYto Takoe ceyeKIrs, OCHOBHBIE METO/IbI CEJIEKIIHH.
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3. Craauu B DBOIIOLMH YETOBEKA.

Bapuanr 7
1. Yro Takoe reHOTHIT U ()EHOTHUIT?

2. UYro Takoe MoaudUKaLuu U UX CBOICTBA?
3. Uro Takoe 6uocdepa. CocraB 6mochepsl.

Bapuant 8
1. Yro Takoe 6moreonenos? [lpuBeaure mpumep.

2. UYro Takoe U3MEHYUBOCTh. BUIbI H3MECHYMBOCTH.
3. bopnba 3a cymectBoBaHue. DopMbI OOPHOBI 3a CYIIECTBOBAHHE.

Bapuant 9
1. bakrepuaibHble U BUPYCHbIE 3a00I€BaHMUS.

2. Ilonsarue Tpoduueckoii nenu. E€ crpoenue.
3. CoBpeMeHHBIEC YeTIOBEUECKUE PACHI.

Bapuant10
1. Tlomsarue romeocrasa. Ero ¢pyHkmmm.

2. Tlonsitue «ren». JJOMUHAHTHBIEC U PEIIECCUBHBIC TECHBI.
3. ABTOTpPOGBI ¥ TeTepOTPOdHI.

[TPAKTUYECKAS pa6ota Ne 6

Tema: «OTX0/AbI ABTOMATH3UPOBAHHOIO NPOU3BO/ICTBA.»
[lens: HamucaTrh coo01eHHEe HA NPEIJI0KEHHYI0 TeMY, COTJIACHO BADHAHTOM, IO
NPeAI0KeHHOMY IJIaHY.

Bapuanr 1
Tema: «JeKTPOHHBIE 0TXO0/bI: P0O0JIeMbI U ONACHOCTD ».
IInan.
1. Bsenenue.

2. OcHOBHas 4acTh:

a) Busbl 351€KTPOHHBIX OTX0/10B
0) [louemy 37E€KTPOHHBIE OTXOIBI — 3TO MpoOIIEMa.
B) B uéM omacHOCTh 371EKTPOHHBIX OTXO0/I0B.

3. 3axiroveHue.

4. JlutepaTypa UM HHTEPHET PECYPCHI.

Bapuanr 2
Tema: «jaekTpoHHBIE 0TX0AbI. OCO0EHHOCTH YTHIIU3AIUI
I1nan.
1. Bsenenue.

2. OcHOBHas 4acTh:

a) [lepepaboTKa AJIEKTPOHHBIX OTXOJIOB.
6) OOparmieHue ¢ IEKTPOHHBIME O0TX01aMu B Poccun.
B) COOp 1 yTHIHM3a1ust SJIEKTPOHHBIX OTXO/OB.

3. 3axiroveHwe.

4. JlutepaTypa WU HHTEPHET PECYPCHI.
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[TPAKTUYECKAS pabota Ne 7

Tema: «Biausinue abuoTu4eckux GakTOpoOB HA 310POBbE YeJ0BEKA NMPHU 00CTY:KUBAHUU U
paboTe ¢ aBTOMATH3MPOBAHHBIMH CHCTEMaMI))

Lenb: HanucaTh COOOIIEHUE IO PETIOKEHHON TEME.

[MPAKTUYECKAS pa6ota Ne 8

Tema: «buoJsiorust B ;ku3HU Kaxxa0ro. OCHOBHbIE HANIPABJIEHHSI COBPEMEHHOM
OMOTEXHOJIOT D)

Llenp: HanucaTh JOKJIAA HA MPEJIOKEHHYIO TEMY.

I[MPAKTUYECKAS pa6ota Ne 9

Tema: «buosiorusi B ;ku3Hu Kaxaoro. [lpumenenune 0M0TEXHOJI0THI B ObITY)

Llenb: Hamucath pedepaT mo npeIoKESHHON TEME.

ITPAKTUYECKAS pa6ota Ne 10

Tema: «BUOTEXHOJIOTMH B IPOMBIILIEHHOCTH. ABTOMATH3aLMs OMOTEXHOJIOTHYeCKHX
MPOU3BOJCTBY.

[enb: [ToAroTOBUTH COOOIIEHUE TIO TIPEITIOKEHHON TEME.

ITPAKTUYECKASI pa6ora Ne 11

Tema: «IIpoekTHpOBaHUE OMOKOHTPOJIEPOB U OMOU3MepPUTE/Iel B OMOTEXHOJIOTHYeCKHX
HCCJIeIOBAHUSX)»

Llenb: Hammcats pedepat mo mpeioKeHHON TeMeE.

[TPAKTUYECKAS pa6ota Ne 12

Tema: «KABTOMATHU3AIUSA CTEHI0BOI0 KOMILIEKCA s u3ydenusi pororpodon».

Lenb: Hanucates coobiieHue no npeaioxKeHHONH TeMe.

1. MecTo BbINOIHEHUS 3a/1aHUs - KAOMHET OOIECTBEHHBIX AUCLUILINH
2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 3a1aHus: 45 MuH./gac.
3. Bbl MOXkeTe BOCII0JIb30BaThCsl HHTEPHET pecypcaMu

OCHOBHBIC HCTOYHUKH

@denepanbHblii 3akoH OT 29.12.2012 No273-®3 «O6 obOpazoBanuu B Poccuiickoii
Denepauun».

[Tpuka3z MunobOpuayku Poccun ot 17.05.2012 Ne 413 «O06 yrBepxkaenun (henepajibHOTo
roCyJapCTBEHHOI0 00pa30BaTeIbHOI0 CTaHAAPTA CPEIHETO (TIOTHOT0) 00IIEero 00pa30BaHUM».

[Ipukaz MunoOpnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHMM W3MEHEHUH B
[Tpuka3 MunuctepcTBa obpazoBanus U Hayku Poccuiickoit ®eaepauun ot 17.05.2012 Ne 413
"OO6 yrBepkaeHUH (eepaIbHOTO0 TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJapTa CPEIHETrO
(momHOTO) 001IEeT0 0Opa3zoBaHUs"».

[Tucemo JlemaprameHTa rocylapCTBEHHOW NOJUTUKUA B cdepe MOArOTOBKM pabouyux
kagpoB u JIIO MunoOpHayku Poccun ot 17.03.2015 Ne 06-259 «PexkomeHnmamuu 1o
OpraHM3alMy TOJY4YEHHMs] CpelHero ooOmero oOpa3oBaHHMs B Ipeleinax  OCBOEHUS
00pa30BaTeNbHBIX MPOrpaMM CpPEAHEro NnpodeccuoHanbHOro 00pa3oBaHMs Ha 0a3e OCHOBHOI'O
oOuiero oOpa3oBaHMsl C y4eTOM TpeOoBaHUM (erepalbHbIX FOCY1apCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB M TMOJIydaeMOW Mpo(eccHH WM CHELHaTbHOCTH CPEIHEro NpogeccHOoHaIbHOrO
00pazoBaHUN.

buonorus: B 2 1./ nox pen. H.B.Spsiruna. — M., 2023.

buonorus: pykoBoJACTBO K MPaKTUYECKUM 3aHATUSAM / o pen. B.B.Mapkunoit. — M.,
2021.

Hapsun Y. Counnenns. — T. 3. — M., 2022.

HNapsun Y. IIpoucxoxaenue sBunos. — M., 2022.

KoOGrpsiuckuit B.A. ®unocodust 3K0I0THU: KpaTKHid Kypc: yae0.1mocodure Juisi By30B.
—M.,,

2018.
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OpnoBa D.A. Mcropus aHTPONOJIOTHUECKUX YICHUN: ydeOHUK A7 By30B. — M., 2023.
ITexoB A.Il. buonorus, reneruka u napasuronorus. — M., 2023.
YeobwimeB H.B., I'punesa I'.I'. buonorus. — M., 2023.

HNuTepHeT-pecypcebl:

OopasoBarenbHas miathopma KOpaiit urait.ru

www.sbio.info (Bcst 6uonorust. CoBpeMeHHast OHMOJIOTHsI, CTaThU, HOBOCTH, OMOIMOTEKA).
www.window.edu.ru (Eaunoe okHO 0cTyma k 00pa3oBaTeabHbIM pecypcam MHTepHeTa o 6uo-
JIOTUH).

www.5ballov.ru/test (Tect myist aOUTYPHUEHTOB 10 BCEMY IIKOJILHOMY KypPCY OHOJIOTHH).

www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAITHOHHBIE BUKTOPUHBI IO OHOJIOTHH
— 3KOJIOTHH Ha cepBepe BOPOHEKCKOTO YHHBEPCUTETA).

www.biology.ru (bBuosorust B OtkpbiToM Koutemke. CalT CONEPKHUT 3IICKTPOHHBIH
yueOHuK 1mo 6uosoruu, On-line tectsr).

www.informika.ru (31ekTpoHHbIH yueOHUK, OOJIBIION CIIUCOK HHTEPHET-PECYPCOB).

www. nrc. edu. ru (buosornueckast kapTuHa mMupa. Pasien KOMIbIOTEPHOrO y4eOHHKA,
pa3zpaboTaHHOro B MOCKOBCKOM IrOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Peakume u wucye3aromyue >KHBOTHbIE POCCHMM — TIPOEKT
Oxonoruyeckoro uentpa MI'Y um. M.B.Jlomonocosa).

www.kozlenkoa.narod.ru (ast Tex, KTO YYMTCS CaM W YYUT JPYTUX; OYHO H
JUCTAaHIIMOHHO, OMOJIOTHH, XUMHUH, IPYTUM MIPEIMETaM).

www. schoolcity. by (Buomorust B Bompocax u OTBETax).

www. bril2018. narod. ru (buosorust s mKkoJbHUKOB. Kparkas, KOMITakTHasi, HO
JOCTaTOYHO MOApoOHas wuHpopmanus 1o pasgenam: «OOmast Ouosnorus», «boranukay,
«3o0i10rHLY», «HeIoBeK»
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http://www.5ballov.ru/test
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http://www.biology.ru/
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