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KoMmieKT KOHTPOJIBHO OIEHOYHBIX CPEJICTB IO TUCHMIUIMHE buonorus papaboTtan Ha OCHOBE
®denepanbHOr0  rocylapcTBEHHOIO — 00pa30BaTeNbHOIO  CTaHAApPTa  CPEAHEro  oOIuero
oOpa3oBanus (nmpukaz Munucrepcrsa oOpasoBanust u Hayku Poccun ot 17 mas 2012 1. Ne 413),
denepanbHOro rocyJapCcTBEHHOIO 00pa3oBaTeIbHOIO CTaHAApTa MO CHELHAIBbHOCTH CPEJHEro
npodeccuonansHoro obpazoBanus 15.02.18 Texuudeckas H3KCIuTyaTamusi U OOCTy)KUBaHUE
pPOOOTH3MPOBAHHOTO MPOM3BOJCTBA (IO oOTpacisaMm) (mpuka3 MuHnpocsemenus Poccun ot
27.11.2023 Ne 890), mpuMepHOM MporpaMMbl 00IIEO0Opa30BaTEIbHON y4eOHON TUCLUTUIHHEI
«buonorus» s npodeccuoHanbHBIX 00pa3oBaTeNbHBIX OpraHuzauuii — M.: M3garenbckuii
neHTp «Axanemus» 2015r., pekomenoBaHHONH DeepabHBIM rOCYAAPCTBEHHBIM aBTOHOMHBIM
yupexaenueM «®enepanbHblii MHCTUTYT pa3BUTHS oOpa3oBaHus» (mpoTtokos Ne3 ot
21.07.2015r., perucrpammonnbiii Ne pernensun 373 ot 23.07.2015r.), paboueii mporpammbl
«buonorusn».

Opranu3zanus pa3paOoTuuK:

['ocynapctBeHHOE Or0IKETHOE TTPO(hecCHOHAIbHOE 00Pa30BaTEIbHOE YUPEKICHUE
«TpyOueBCKuil MONUTEXHUYECKUN TEXHUKYM»

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



1. IMacmopT KOMIUIEKTa KOHTPOJILHO-0IEHOYHBIX CPEICTB
1.1 O01uMe mMoJI0KeHUS

Kontponbno-onieHounsie cpeactBa (KOC) mpenHasHadeHbl JUisi KOHTPOJIS M OLICHKHU
00pa30oBaTeNbHBIX JOCTIKEHHH 00YYalOmUXCsi, OCBOMBIIUX MPOTPaMMy Y4€OHOW IUCIUIUINHBI
OVY/1b.08 buonorus mno cnenuanbHocTH 15.02.18 TexHuyeckasi IKCIUIyaTaluss U
o0caykuBaHue POOOTH3UPOBAHHOIO mnpou3BoAcTBa (o otpacasam). KOC BkiaoyaroT
KOHTPOJIbHBIE CPEACTBA ISl IPOBEICHUSI TEKYIEro KOHTPOJIA U MPOMEKYTOYHOU aTTecTalluu B
dbopme nuddepeHITMPOBaHHOTO 3aYeTa.

1.2 Pe3yJ’IbTaTLI O0CBOCHUSA TUCHUIVIMHBI, IIOAJICKAIIUE IIPOBEPKE

JUIHOCTHBIC: TPAXKAAHCKOIO BOCIIMTAHUA .

JI1 chopMuUpOBaHHOCTh TPAXKMAHCKOW TO3MIMKA OOY4YAIOMIETOCs KaK AaKTUBHOTO H
OTBETCTBEHHOTO YJICHa POCCUHUCKOrO OOIIEeCTBa;

J3 MNPUHATUEC TPAaJUIIUOHHBIX HAIMWMOHAJIBHBIX, O6HIG‘-IGJIOB€‘~IGCKI/IX F'YMaHUCTHYCCKUX U
JACMOKPATHYCCKHUX HeHHOCTeﬁ;

JI4 TOTOBHOCTH MPOTHUBOCTOATH HJCOJOTUH DKCTPEMH3Ma, HAlMOHAIM3Ma, KceHopoOuu,
JTUCKPUMMHAIIMH TI0 COITUATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPHU3HAKAM;

NAaTPUHOTHYECCKOI0O BOCIIMTAHUSA

JI8 copMUpOBAaHHOCTH POCCHICKOM TPakIaHCKONH HWISCHTHMYHOCTH, MaTPHOTU3MA,
YBaKEHHUs K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iepesa PoauHoM, roprocty 3a cBou
Kpaii, cBoro PoninHy, CBOH SI3bIK U KYJIBTYPY, POILIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO
Hapona Poccuu;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

JI11 oco3HaHue TyXOBHBIX LIEHHOCTENW POCCUMCKOTO HAPOA;

JI15 oTBeTCTBEHHOE OTHOIIEHHWE K CBOUM pOAUTENSAM U (WIM) APYIMM YiI€HaM CEMbH,
CO3JJaHUI0 CEMbM HA OCHOBE OCO3HAHHOTO NPHHATHS LEHHOCTEH CEMEWHOW J>XH3HU B
COOTBETCTBUH C TpaauLUAMU HapoaoB Poccuy;

ICTECTHYCCKOTO BOCIIMTAHUA

JI16 »screTnyeckoe OTHOIIEHHWE K MHpY, BKIIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/Ia M 0OIIECTBEHHBIX OTHOIICHUI;

GU3HMYECKOro BOCIUTAHUNA:

JI20 chopmupoBaHHOCTH 370pOBOTO U 0O€30MaCHOTO 00pas3a KU3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3JI0POBEIO;

JI22 aKkTUBHOE HEMNpHUSITHE BPEIHBIX MPUBBIUEK U HHBIX (OpPM MPUUMHEHHUS Bpeaa
(bu3NIEeCKOMY U IICUXUYECKOMY 3/I0POBBIO;

TPYAOBOI0O BOCIIMTAHUSA




JI23 roTOBHOCTH K TPYyly, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYA0II00ue;

JI24 TrOTOBHOCTHP K AaKTHUBHOU JEATEIHLHOCTH TEXHOJOTMYECKOM W  COLHAJILHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh HWHULMHUPOBATH, IUIAHUPOBATH U  CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO ACATEIHHOCTD;

JI25 uHTepec K pa3nuvHbIM chepaM mpoPeCcCHOHATBHON NeSTeIbHOCTH, YMEHHIE COBEPIAThH
OCO3HAHHBIM BBIOOp Oyaylied NpodeccHH W pealin30BbIBATH COOCTBEHHBIC >KM3HCHHBIC

ILIAHEBL,

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

IKOJOIr'MYCCKOIro BOCIIMTAHUA

JI27 chopMUPOBAHHOCTh HSKOJIOTUYECKON KYJIbTYpbl, MOHWMAaHHE BIUSHHS COIHAJIBHO-
SKOHOMMYECKUX IIPOLECCOB HAa COCTOSHUE NMPUPOJHON U COLMAIBHOW CPENbl, OCO3HAHUE
rJ100aIBHOTO XapaKTepa dKOJOTHUECKUX POOIeM;

JI28 mnaHupoBaHuE U OCYIIECTBIICHUE 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, IPeIOTBPAIATh UX;

JI31 pacmupenue onbiTa AesTeIbHOCTH YKOJIOTHUYECKOW HAMPABIEHHOCTH;

HCHHOCTH HAVYHOI'O IIO3HAHMWA

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

MeTanpeaMeTHbIe:
OgyaeHne yHUBEPCATBHBIMHU YIeOHBIMY ITO3HABATEILHBIMH JICHCTBUSIMHU:
a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENILHO (OPMYJIHPOBATh M AKTyaIM3UpOBaTh NpoOiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CymeCTBeHHBIﬁ HpI/I3HaK NN OCHOBAHUA IJIs1 CpaBHeHI/ISI, KJ'IaCCI/I(l)I/IKaHI/II/I nu
00001IEeHHS;

OIPEACIIATh LUCIIN ACATCIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJITH 3dKOHOMEPHOCTU U ITPOTHBOPCUHA B paCCMATPHUBACMBIX ABJICHUAX,

BHOCHUTH KOPPCKTUBBI B JACATCIBHOCTHb, OLICHHUBATHL COOTBCTCTBUC PC3YJIbTATOB ILECIIAM,
OIICHUBATHL PUCKU MOCJIEICTBUM ACATCIIBHOCTH

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPo0ieM;



0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIJICTh HABBIKAMH Y4eOHO-HCCIICOBATEIbCKON M MPOCKTHOM AEATEIbHOCTH, HABBIKAMU
paspereHus mpooieM;

CIIOCOOHOCTH ¥ T'OTOBHOCTD K CaMOCTOATCIbHOMY IMOUCKY METOJ0B PEIICHHUS ITPAKTUICCKUX
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 THIIA MBIIUICHUS, BIIAJICHUE HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUAMHU U METOLAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBCHHBIC 33/Jladyu B 00Opa30BATEIbHON ACSITEILHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISBIIATh IIPUYMHHO-CJIEACTBEHHBIE CBA3M W 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 YCJIOBHAX,

AaBaTb OLICHKY HOBbBIM CUTYallUsIM, OLICHHUBATb HpPIO6peTeHHLII>’I OIIBIT,;

pa3pabarbiBaTh IUIaH PEIICHUs MPOOIEMBbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepPUATIbHBIX U
HEMaTepHUaabHbIX PECYPCOB;

OCYHIICCTBIISATh ICJICHANIPABICHHBII MOUCK IMEpeHOca CPEACTB U CIOCOOOB JCHCTBHS B
npoQeCcCHOHATBHYIO CPEey;

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

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;
BBIJIBUT'aTh HOBbIE UJIEH, MPEAIaraTh OpUrHHAIbHbIE MTOIXObI H PEILICHHS;
CTaBHUTH MPOOJIEMBI U 3aa4M, JOMyCKAIONIUE aTbTEePHATUBHBIC PEIICHNUS;
B) paboTa ¢ uHpopmanueii:

BJIaJIETh HAaBbIKAMU TOJNy4yeHUs HWHPOpPMAUUd M3 HUCTOYHHKOB Ppa3HbIX  THUIIOB,
CaMOCTOATENIBHO OCYIIECTBJIATh IIOUCK, AaHANU3, CUCTEMAaTU3alUI0 W HMHTEPIPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMUYHBIX (hopMaTax ¢ y4eTOM HazHAYeHUs] WH(OPMALIUU U IIETEBOM
ayTUTOPHUH, BBIOMpas ONTUMAIbHYIO0 (POPMY IpE/ICTaBICHHS U BU3yaIH3aliy;

OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HMH(OpMAIIMU, €€ COOTBETCTBHE MPABOBHIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

HCIOJIb30BATh CPCACTBA I/IH(l)OpMaL[I/IOHHBIX N KOMMYHUKAIIUOHHBIX TCXHOJIOT uii B peuIcHUN
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KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIIMOHHBIX 33J1a4u C COOI0AeHNEM TpeOoBaHUH
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTUEHBI, pecypcocOepexeHHs, IpPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

BJaJCTh HAaBBIKAMM pacloO3HaBaHWsS H 3alMThl HHpOpMaNKH, HHOOPMAIHOHHON
0€30IaCHOCTH JINYHOCTH.

NpeaAMETHBIC:

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

2)  cOpMHUPOBAHHOCTH yMEHHS  PACKpPbIBaTh  COJCP)KAHUE  OCHOBOIIOJIATAFOIIHNX
OMOJIOTMYEeCKHX TEPMHUHOB W IOHSATHH: JXU3Hb, KJIETKA, TKaHb, OpraH, OPraHWU3M, BU],
MOMYJISIIKS, SKOCUCTeMa, OuoueHo3, Ouocdepa; wmerabonmu3sm (0OMEH BELIECTB H
MIPEBpAIICHUE JHEPTHH), TOMEOCTa3 (CaMoperylsinus), OuocuHTe3 Oeika, CTPYKTypHas
OpraHu3alysl JKUBBIX CHCTEM, TUCKPETHOCTh, CaMOPETYJISIMs, CaMOBOCIPOU3BEICHHE
(penpoayKiwsi), HaCIEACTBEHHOCTh, H3MEHUYUBOCTh, SHEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBasi OpraHU3aIlus;

3) chopMHUPOBAHHOCTH yYMEHHUS  PACKpBIBATh  COJACP)KAHHWE  OCHOBOIOJATAIOIIUX
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.U. BaBunosa, 2. ['ekkens, ®. Mromepa, K.
bapa), rpaHuUIbl UX IPUMEHHUMOCTH K KUBBIM CUCTEMAaM;

5) mnpuoOpeTeHue OmnbITa MPUMEHEHHUS OCHOBHBIX METOJIOB HAYYHOTO ITO3HAHMS,
UCIIONIb3YEMBIX B OHOJOTHH: HAOMIOJACHHWS W OMHCAHMS >KUBBIX CHCTEM, IPOILIECCOB M
SIBJICHUH; OpraHu3allid W TMPOBEIEHUs OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISBICHUS 3aBUCHMOCTH MEXAY HCCIEIYeMbIMU BeIHMUYMHAMHU, OOBSCHEHHS
MOJTYYEHHBIX pEe3yIbTaTOB U (HOPMYIHMPOBAHUS BBIBOJIOB C HCIOJIH30BAHMEM HAyUYHBIX
MOHATUH, TEOPUM U 3aKOHOB;

6) chOpMHPOBAHHOCTH YMEHHUS BBIICNATH CYIIECTBEHHBIE TPHU3HAKH BHPYCOB, KIIETOK
NPOKAPUOT M DYKapuOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHMOreoIeHO30B U 3KOCHUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U IPEBpAIICHUS
SHEpIuu B KJeTKe, (POTOCHHTE3A, IIACTUYECKOTO U YHEPreTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHTO3a, MEN03a, OIJIOJJOTBOPEHHUS, PA3BUTHS U PA3MHOKEHHUSI, UHANBUYAJIBHOIO Pa3BUTHUSA
opranuzMa (OHTOreHes3a), OOpbOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOIO0  OTOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K cCpele OOWTaHMs, BIMSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPONOIeHHbIX M3MEHEHUH B KOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BEILIECTB U MpeBpallleHue 3Hepruu B 6nocpepe;

7) chOpMUPOBAHHOCTh YMEHHS TMPUMEHSATh TOJIYYCHHbIE 3HAHUS IS OOBSICHEHUS
OMOJOrMYECKUX IMPOLECCOB M SBJICHWM, I NPUHATHUS TPAKTUYECKUX PpEIIeHUH B
MMOBCETHEBHOM KU3HU C IIETBI0 00ecreueHus: 0€30MacHOCTH CBOETO 30POBBS U 370POBbS
OKPYKAIOIUX JIIOJIeH, COOJIIOJCHHS 3I0pOBOTO oO0pa3a J>KW3HH, HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIEH MPUPOIHON Cpefie; MTOHUMaHue HEOOXOAMMOCTH HCTIOIh30BaAHUS
JTOCTIDKCHHM ~ COBPEMEHHOM  OMOJIOTMM W OWOTEXHOJOTHUH N1 palliOHAIbHOTO
MPUPOIOTOIB30BAHUS;

8) chopMuUpOBaHHOCTP yMEHHUS  pemiaTh  OWOJIOTHYECKHE  3a/Jadd, COCTaBJISATh
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TEHOTUIIMYECKNE CXEMbl CKPEIIMBAHUS Uil PAa3HBIX TUIOB HACJIENOBaHUA NPU3HAKOB Y
OpPraHU3MOB, COCTaBJIATH CXEMBbl IEPEHOCAa BEIIECTB W JHEPrUU B AKOCHUCTEMax (IICTH
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 IHUCHMEHHBIE U YCTHBIE
COOOIICHHsI HAa OCHOBE OHOJOrMYeCKOW WH(POPMALMU U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[To yuebnomy npenmery "buonorus” (yriayOieHHBIH YpOBEHb) TpEOOBaHHS K MPEAMETHBIM
pe3ynbTaTaM OCBOEHHS YIIyOJICHHOTO Kypca OMOJIOTHH JOJDKHBI BKIIIOYaTh TPEOOBaHHMS K
pe3ynbTaTaM OCBOSHMS 0a30BOT0 Kypca M JOMOIHUTEIBHO OTPaXKaTh:

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 BJIAACTH CHUCTEMOI OMOJIOTHYECKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

OCHOBOIOJIararoume ONoJIOrHYecKue TEPMUHBI M MOHATHS (KU3Hb, KJIETKA, TKaHb, OpraH,
OpraHu3M, BHJI, MOMYJALHNSA, SKOCUCTEMa, OuoleHo3, 6uocdepa; MeTaboIu3M, rOMeocTas,
KJIETOYHBI UMMYHUTET, OMOCUHTE3 Oelika, OMOMOIUMEpPDI, TUCKPETHOCTh, CAMOPETYJISIuS,
CaMOBOCIIPOM3BENICHNE, HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, HHEPrO3aBUCHUMOCTH, POCT H
pa3BuTHe);

Oouonorudeckue Teopuu: kierouHas Teopus 1. [lIBanna, M. Illneiinena, P. Bupxona;
KJIOHAJIbHO-ceeKTUBHOro umMmmynurera [1. Opmux, .M. MeunnkoBa, XpoMOCOMHast TEOPHS
HacnencteeHHoctu T. Moprana, 3akoH 3apoasiieBoro cxoxactsa K. bapa, sBomtonnonHas
teopuss Y. JlapBuHa, CHHTETHMYECKas TEOpUs OHBOJIOLMH, TEOpUs aHTpororeHesa 4.
Hapsuna; teopust 6uoreoneno3a B.H. CykaueBa; yuenuss H.M. BaBunosa - o Llentpax
MHOT000pa3usi U MPOUCXOXKACHUS KyIbTypHBIX pacteHuid, A.H. CesepuoBa - o mytsix u
HampaBlieHusX 3Boirorun, B.1. Bepuaackoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3usi TMOTOMKOB TIEPBOTO TIOKOJCHHS, PAaCIHICIUICHUS MPU3HAKOB,
HE3aBUCUMOI'0 HACJIeOBaHUs IMpu3HakoB [. 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; 3apoasimeBoro cxojacta K. bapa, 6morenernyeckoro 3akona 3. ['ekkens,
®. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBuia (MuHumyma lO. JIuOuxa, SKOJOTHYECKOW NHpaMHIBl 4YHCEN, OHOMAcChl MU
SHEPTHH),



runotessl (koanepsatHoit A.W. Onapuna, nepsuuHoro 0ynboHa J[x. Xonaelina, Mukpocgep
C. ®okca, pudozamu T. Uek);

3) BianeHue cUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO MMO3HAHHS, UCIOIb3YEMbIX
B OMOJIOTHUECKHUX HCCIIEOBAaHHUAX JKUBBIX OOBEKTOB M 3KOCHCTEM (OIMCAHUE, U3MEpPEHHE,
MpOBe/IeHUE HAOIIOICHHI); CTIOCOOAMU BBISBIICHHS M OILICHKHU aHTPOIIOT€HHBIX N3MEHEHHI B
pUpoOJIE;

4) yMeHMeE BBLICIATD CYLECTBEHHbBIE IIPU3HAKY:

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

CTPpOCHHUA OpPraHoB W CHCTCM OpPraHOB paCTCHI/II‘/‘I, JKUBOTHBIX, YCJIOBCKa, IIPOLCCCOB
KHU3HCACATCIILHOCTH, ITPOTCKAIOIINX B OpTraHu3Max paCTCHI/If/'I, JKHUBOTHBIX M YCJIOBCKA,

OMOJIOTHYECKHUX TPOIECCOB: OOMEHa BelecTB (MeTabon3M), HH(GOPMAITUU 1 MPEBpaICHUS
JHEPruM, OPOKEHHUS, aBTOTPO(HOTO U TeTEPOTPOPHOr0 THUIOB MHUTAHHS, (POTOCUHTE3a U
XEMOCHHTE3a, MHTO03a, MEiH03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBLHOIO
pa3BHUTHS, PA3MHOXKCHHS, WHIWBHUIYaIbHOTO Ppa3BUTHS oOpraHm3Ma (OHTOTEHE3a),
B3aUMOJICHCTBHS ~ T'CHOB, reTepo3uca; JeHCTBUI UCKYCCTBEHHOTO orbopa,
CTa0MIIM3UPYIOMIETO,  JBIDKYIIETO M Pa3phIBAIOLIETO  €CTECTBEHHOTO  OTOOpA;
AJUIONATHYECKOTO0 W CHUMIIATUYECKOTO BUA0O0pPA30BaHMs, BIMSHUS JBIXKYIIMX CHII
IBOJIIOIIMH HAa TeHO(OH/ MOMYIISIINK; MPUCTIOCOOICHHOCTH OPraHU3MOB K cpejie 0OuTaHus,
YepeloBaHMs HANpPaBJICHUW DBOJIOIHMH; KPYrOBOpPOTa BEIIECTB W IOTOKA HSHEPTUH B
HKOCHUCTEMAX;

5) YMCHHUEC YCTAHABJIIMBATH B3aUMOCBA3U MCXKAY CTPOCHHUCM U (I)YHKI_II/I}IMI/II OpraHonaos,
KJICTOK pPa3HbIX TKaHeI\/JI, opraHaMmM M CHUCTEMaMH OpTraHOB Yy paCTeHHﬁ, JKHBOTHBIX H
YCJIOBCKA; MCXKAY STallaMUu oOMeHa BCIICCTB, dTallaMH KJIICTOYHOI'O HWKJIAa W XKH3HCHHBIX
IMUKJIOB OPraHM3MOB; OJSTallaMH 3M6pI/IOHaJ'II>H01"O pPasBUTUA; TCHOTUIIOM U q)CHOTI/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 BBIABIATE OTIMYUTCIIBHBIC NPU3HAKW KHUBBIX CHCTCM, B TOM YHUCIC FpI/I6OB,
paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, HpI/ICHOCOGJ'IeHHOCTL BUIOB K Cpeac OGI/ITaHI/I}I,
a0MOTHYECKUX M OHOTHYECKHX KOMIIOHESHTOB OKOCHUCTEM, B3aHMOCBSI3¢it OpraHu3MoB B
COO6H.[CCTB3.X, AHTPOIIOTCHHBIX HW3MEHEHHMH B JKOCHCTEMaX CBOEH MCECTHOCTH,

7) yMeHHe UCHOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO
U CUMBOJIMKY Ul JTOKA3aTeNbCTBA POJCTBA OPraHU3MOB PAa3HBIX CHCTEMATUYECKUX T'PYIII;
B3aMMOCBSI3M  OpPraHU3MOB U  cpenbl OOWTaHUS; €IUHCTBA 4YeJIOBEYECKHX  pac;
HE00XO0AMMOCTH 3/I0pOBOT0 00pa3a JKU3HU, COXpAaHEHHs 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 SABJICHUSAMMU,
ACJIaTh BBIBOJbI U IPOTHO3bI HA OCHOBAHWH ITOJIYUYCHHBIX PC3YJIbTATOB,

9) yMmeHHe BBIABUTATH THUIIOTE3bI, MPOBEPATH HX OKCHEPHUMEHTAIbHBIMH CpEICTBaMH,
dbopMynupys 1eTb HUCCICIOBAHMS, aHAJIM3UPOBATh IOJIYYCHHBIC PE3YNbTAaThl M JEJaTh
BBIBO/IbI;



10) npuHMMaTh yyacTHe B HAayYHO-MCCIIEOBATEILCKOM paboTe MO OMONIOTHH, SKOJOTHH U
Me/IMLMHE, TPOBOAMMOI Ha 6a3e IIKOJIbHBIX HayyHBIX OOIIECTB U MyOJIMYHO IPEACTaBIAThH
MOJTyYCHHBIE PE3YyIbTAThl HA YIEHUUYECKUX KOH(EPEHIHIX Pa3HOT0 YPOBHS,

11) ymeHue oOLEHMBATh ITHYECKHE AaclEKTbl COBPEMEHHBIX MCCIEIOBAaHUM B 00JIACTH
OMOTEXHOJOTMH W  TEHETHYECKHX  TEXHOJOTWHA  (KIIOHHMPOBAaHHE, HCKYCCTBEHHOE
OIJIOZIOTBOPEHME, HAIIPABICHHOE HW3MEHEHME TIEHOMa U  CO3[JaHMe TPaHCTeHHBIX
OpPraHHU3MOB);

12) ymeHue MOTHUBHUPOBATh CBOM BBIOOp Oyaymied mpodecCHOHATbHOW AESTEIBHOCTH B
obiacTu OMONIOTHHU, MEIUIMHBI, OMOTEXHOJOTHH, MCHUXOJOTHH, SKOJOTHH, BETCPUHAPHH,
CEJIbCKOT'0 XO035HCTBA, MUILEBON MPOMBILIUIEHHOCTH; YIIIyOJsTh MMO3HABATEIbHBIN UHTEPEC,
HaNpaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu W MPOJOIDKEHUE
OHMOJIOrMYeCKOro 00pa30BaHUsl B YUPEKICHUSX CPETHET0 MPOo(heCcCHOHATBLHOTO U BBICIIETO
oOpa3oBaHwUs.

Pe3yibTaThl OCBOGHMS JMCUMILIMHBI HANpaBJieHbl Ha ¢GopMHpoBaHHMe O0IIUX H
NpogecCHOHAIBHBIX KOMIIETEHIHIi, Pe3y/1bTATOB BOCIIMTAHUS:
OK O0l. BsiOuparp cnocoObl pemieHus 3a1a4  HpOoPEecCHOHATBHON JeSTeIbHOCTH,
IPUMEHUTEIBHO K Pa3JIMUYHBIM KOHTEKCTAM
OK 02. HMcnonb3oBaThb COBpEMEHHBIE CpEACTBA IOWCKA, aHajdU3a W HHTEpIpeTaluu
uHbpopManuu U MHOOPMAIMOHHBIE  TEXHOJOTHH JUls  BBIIIOJHEHHs  3a/ad
poeCCHOHATTLHON IeATEIEHOCTH.
OK 03. [InaHupoBaTh U peaNnU30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, TNPEANPUHUMATENBCKYIO JAEATEeIbHOCTh B NpodecCHOHaIbHOU  cdepe,
UCIOJIb30BaTh 3HAHUS M0 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX
OK 04. Db dexTrBHO B3aUMOICHCTBOBaTh M pabOTaTh B KOJUIEKTHUBE U KOMaHJIE.
OK 05. OcyniectBiATh YCTHYHO M INHCBMEHHYH0 KOMMYHMKAIMI0 Ha TOCYAApCTBEHHOM
si3pIke  Poccuiickoit ¢enmepaii ¢ y4eToM OCOOCHHOCTEW COIMATBHOTO M KYJIbTYPHOTO
KOHTEKCTA.
OK 06. [IlposBnare TIpa¥AaHCKO-NATPUOTHUECKYIO  IMO3ULUIO, JEMOHCTPUPOBATH
OCO3HaHHOE TOBEJCHHE HAa OCHOBE TPAJAMLIMOHHBIX OOIIEYEIOBEUYECKUX LIEHHOCTEH, B TOM
Yyclie C yYEeTOM TapMOHH3AllMM MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILIEHUH,
IIPUMEHSTh CTaHAAPTHI AaHTUKOPPYINIIUMOHHOIO OBEIECHUS
OK 07. CopneiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIIEH Cpeabl, pPecypcocOepexeHuto,
IPUMEHATh 3HAaHUS 00 M3MEHEHUIO KiIMMaTa, OepeXIMBOrO MPOU3BOACTBA, 3()(HEKTHBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYyaIUX.
OK 08. Mcrnonps3oBath cpeacTBa (pu3HuecKod KyJIbTYphl U COXPAHEHHS M YKPEIUICHUS
3I0pOBbsl B Mpoliecce NMPOopecCHOHATbHON AESITETbHOCTH U MOJAepKaHHe HEeoOXO0IUMOro
YPOBHA (pU3HYECKON OATOTOBIEHHOCTH.
OK 09. Tlonbp3oBaThcsi NMpodeccHOHATBHON TOKyMEHTalMel Ha TOCylapCTBEHHOM U
WHOCTPaHHOM SI3bIKE.
IIK 4.2 KoHTponupoBaTh BEJECHHE TEXHOJIOTMYECKOTO IPOILECCa B COOTBETCTBHM C
IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKON TIOKYMEHTALUEN;
I[IK 4.4 PagpalGareiBaThb COMYTCTBYIOIIYIO TEXHHYECKYID U  METOAMYECKYIO
JIOKYMEHTAIUIO, CBSA3aHHYIO C UCIIOJIb30BAHUEM POOOTOTEXHOIOTHYECKOTO KOMIUIEKCA.

JInuyHOCTHBIE pe3yJIbTaThI Koa nuyHOCTHBIX
peajin3aliy POrpaMMbl BOCIIUTAHUA pe3yJ1bTaToB
(Oeckpunmoput) peain3aluM MpPorpamMmbl
BOCIIMTAHUS
Oco3Haromnwii ce0st rpakJaHUHOM U 3alTUTHAUKOM BEITUKON CTPaHbI. JIP 1
ITposiBisIOIUN aKTUBHYIO TPAXITAHCKYIO IO3ULHIO, TEMOHCTPUPYIOLIUI JIP 2




IIPUBEPKEHHOCTh NPUHIMUIAM YE€CTHOCTH, MOPSINOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKA AaKTMBHBI M YYaCTBYIOIIMM B CTYICHYECKOM U
TEPPUTOPUAIIBHOM CaMOYIIPaBJICHHH, B TOM YHCJIE Ha YCJIOBHAX
JI0OPOBOJIBUECTBA, MPOAYKTUBHO B3aWMOJICHCTBYIONIMIA U Y4aCTBYIOIIUI
B IEATEIbHOCTH OOIECTBEHHBIX OPraHU3aIH.

CoOmoaronuii -~ HOPMBI ~ MPABOMOPSIKA,  CICAYIOIIMA  Ujacalam
rpaKJIaHCKOTO OOIIecTBa, oOecreYeHus: 0e30MacHOCTH, TpaB U CBOOOJ
rpakgad  Poccun. JloAnpHBIM K yCTAaHOBKAM UM HPOSIBICHUSM
MPEACTaBUTENCH  CYyOKYJIbTYp, OTIMYAIIMA HMX OT TPYyOm C
JNECTPYKTUBHBIM ¥ JCBUAHTHBIM TIOBEJICHHEM. J[eMOHCTPUPYIOIIHI
HEMPUATHE M MPEIYNPEKIAONUNA COIHMAIBHO OIACHOE IOBEIACHUE
OKPYKAFOIIHX.

JIP 3

[TposiBnsromMii M JEMOHCTPUPYIOIIMH yBak€HUE K JIIOJIM TpYyAa,
OCO3HAWOIIMKA IIEHHOCTh COOCTBEHHOro Tpyna. Crpemsuuiics K
(GOopMHpOBAaHHIO B CETEBOW cCpese JUYHOCTHO U MPO(hecCHOHAIBHOTO
KOHCTPYKTUBHOTO «IIM(POBOTO CIIE/Ia.

JIP 4

JeMoHCTpUpyIOIIMI  NPHUBEPKEHHOCTh K POJHOM  KYJbTYpE,
HMCTOPUYECKON MaMsITH HAa OCHOBE JII0OBU K Poaune, pomHomy Hapony,
Majou poauHe, PUHATHIO TPaIULMOHHBIX LEHHOCTEN
MHOTOHAalMOHAJIBHOTO Hapoxaa Poccuu.

JP S

HpOHBJ'IS[IOH_II/Iﬁ YBAXKCHHUC K JIIOASAM CTApUICTO IOKOJICHUSA U T'OTOBHOCTDb
K Yy4aCTHUIO B COIII/IaJII)HOfI MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX.

JIP 6

Oco3HaronMii  NPUOPUTETHYIO  LIEHHOCTb  JIMYHOCTU  4YEJIOBEKA;
YBKAIOMIMKA COOCTBEHHYIO M UYXYI YHHKAJIBHOCTH B Pa3IUYHBIX
CUTYallUsX, BO BceX (OpMax M BUJAX JEATEIbHOCTH.

JP 7

IIposiBnsrolniA M JIEMOHCTPUPYIOIMK yBa)KEHUE K IPEACTaBUTEIAM
Pa3IMYHBIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOH()ECCHOHAIBHBIX U MHBIX
rpynn. Conpu4acTHBIM K COXpaHEHUIO, TPEYMHOKEHUIO U TPAHCISALUU
KYJIbTYPHBIX TPAIULUN U LIEHHOCTE! MHOTOHALIMOHATIBHOTO POCCUMCKOTO
rOCyapcCTBa.

JIP 8

CoOmrofaromiuii ¥ MPOMAraHAUPYIONIMK  TpaBuja 3J0pOBOTO U
Oe3omacHOro oOpa3a JKHM3HHM, CIOpTa; Mpeaynpexaamui oo
MPEOJI0JICBAIOIIMN 3aBUCHUMOCTH OT QJIKOTOJs, Tabaka, NMCUXOAKTUBHBIX
BEIIECTB, a3apTHBIX UTp U T.n. COXpaHSIOMMNA TCUXOJOTHIECKYIO
YCTOI\/JI‘-II/IBOCTI) B CUTYAaTHBHO CJIOKHBIX WJINW CTPECMUTCIIBHO MCHAIOIMIUXCA
CUTyallusIX.

JIP 9

3a0oTsmuiics O 3alIUTe OKpY)Karolleld cpelbl, COOCTBEHHOW M YYyXOM
0€3011aCHOCTH, B TOM 4HucCIIe IIM(PPOBOI.

JIP 10

[IposiBnsifomnid  yBaXKEHHE K SCTETUYECKUM IIEHHOCTSIM, OOJIaTaroIIuit
OCHOBAMM ICTETUYECKOU KYJIBTYPBHI.

JIP 11

[IprHUMarOMMil CeMeHbIE IIEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU U
BOCIIMTAHUIO JETEW; AEMOHCTPUPYIOLIMN HENPUATHE HACUIIUS B CEMBE,
yX0/la OT POJIUTEIBCKONM OTBETCTBEHHOCTH, OTKa3a OT OTHONIEHWUH CO
CBOMMH JIETbMU M UX (PUHAHCOBOTO COJIEPIKAHUSI.

JIP 12

JIN4YHOCTHBIE Pe3yJIbTAThl
peajM3alnuy NporpaMMsbl BOCIIMTAHUS,

onpeacJIcHHbIC OTPACJI€BbIMHU TpCﬁOBaHI/IﬂMH K J1¢JIOBBIM Ka4YeCTBaM JIMYHOCTH

['OTOBBII COOTBETCTBOBATH OKUAAHUSAM paboToAaTeNel: akTHBHBIH,
MIPOEKTHO-MBICTISTINH, 2P HEKTHBHO B3aUMOICHCTBYIOINN 1
COTPYIHUYAIOIINN C KOJUIEKTUBOM, OCO3HAHHO BBIITOJIHSIOIINN
npodeccuoHaIbHble TPEOOBAHUS, OTBETCTBEHHBIN, TYHKTYaJIbHBIMH,
JUCHUTUTMHUPOBAHHBIH, TPYIOTIOOMBBIN, KPUTHUECKH MBICISIINH,

JIP 13
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JTIEMOHCTPHUPYIONTUH TPOPECCHOHATBHYIO KU3HECTOMKOCTD.

OneHuBarouii BO3MOYKHBIE OTPaHUUUTENHN CBOOOBI CBOETO
po(heCCHOHAIBHOTO BEIOOPA, PEIOIIPE/ICIICHHBIC
HCI/IXO(I)I/I3I/IOJIOI‘I/I‘-IGCKI/IMI/I 0COOEHHOCTSIMH MJIH COCTOSTHUEM 300pPOBbA,
MOTHBUPOBaHHBIN K COXPAHEHHUIO 3/I0POBbsI B IIPOIIECCE
npodeCCHOHATLHOMN 1A TEIbHOCTH.

JIP 14

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

JIP 15

OpUEHTHPYIONIUICS B U3MEHSIOIIEMCS PBIHKE TPYy/ia, THOKO
pearupyoouuii Ha NOsSBICHHE HOBBIX ()OPM TPYAOBOH JNESTEIHHOCTH,
TOTOBBII K HX OCBOCHUIO, H30erarmuii 0e3padoTHIbl, MOTHBHPOBAHHBIN
K OCBOCHHIO (DYHKIIMOHAIBHO OJIM3KHUX BHJIOB MPO(pECCHOHATBHON
JIEATEeILHOCTH, HMEIONTUX 00IIHe 00BEKTHI (YCIIOBHS, IIEJIN) TPYAa, JTU00
MHBIE CXOXKUE XapaAKTEPUCTHKH.

JIP 16

ConeiicTBYIOMINHI TOAIEPIKAHUIO IPECTHKA CBOSH MPOQECcCHH, OTPaCIIH
1 00pa30BaTeIbHON OpraHu3alny.

JIP 17

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

JIP 18

VYnpasisromuii cCOOCTBEHHBIM MPO(ECCHOHATBHBIM Pa3BUTHEM,
pedIeKCHBHO OLICHUBAIOMINI COOCTBEHHBIHN KH3HEHHBIH OIIBIT, KPUTEPHU
JMYHOW yCHEITHOCTH, MPU3HAOIINI [IEHHOCTh HEMTPEPBHIBHOTO
o0OpasoBaHwus,

JIP 19

CriocoOHbIH reHeprpoBaTh HOBbIE UACH JJIS PELIeHUs 3a1a4 LU(POBOit
HSKOHOMUKH, NIEpeCTpanBaTh CIOKUBILIUECS CIIOCOObI pelIeHus 3a/1ay,
BBIJIBUTATh aJIbTEPHATHBHbIE BAPUAHTHI ACUCTBUI C 11€NbI0 BEIPAOOTKH
HOBBIX OITUMAJIbHBIX aJITOPUTMOB; TO3UIIMOHUPYIOLIUI ce0sl B CETH Kak
pe3yJIbTaTUBHBIN M MPUBJIEKATEIbHbINH YUaCTHUK TPYJOBBIX OTHOIICHHH.

JIP 20

CaMocToATEIbHBIA U OTBETCTBEHHBIN B IPUHITUU PELLIEHUI BO BCEX
cdepax cBoei AeaTeNbHOCTH, TOTOBBINA K UCTIOJHEHUIO pa3HOOOPa3HBIX
COITMAIBHBIX POJIEH, BOCTpEOOBAaHHBIX OM3HECOM, OOIIIECTBOM U
roCy/1apCcTBOM

JIP 21

2. OueHka 0CBOEHUs Y4eOHOMH TMCUMIIIHHBI

®dopmoii aTTecTaluy MO Y4eOHOUW TUCIUTUINHE SBISETCS Oud@epeHyuposantulii

3ayem. OCHOBHOM IIEJIBIO OTICHKW OCBOEHUS yUeOHOM JUCIUIUIMHBI SBIISIETCS OIEHKA OCBOSHHBIX

YMEHUU U YCBOCHHBIX 3HAHUM.

OrneHka yuyeOHOM TUCIUILTAHBI TIPETyCMaTPUBAET UCIOJI30BAHNE HAKOITUTEIFHON CHCTEMBI

OIICHUBAHMSI.

Tectbl, MpoBepoOUHbIE paOOTHI, OLIEHUBAIOTCS MO NATUOATIIHHOM IIKaJIE:
«5» - npaBWIbHO BBINIOJIHEHO 95 — 100% 3ananuii;

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

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

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

PesyabTaThl 00yyeHUs1: yMeHUs, IToka3aTenu oneHKH ®opma
3HAHUA H 001IMe KOMIIETCHIUH pe3yJjbTara KOHTPOJIA U
OLlCHUBAHUSA
YMerh:
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¥ 1. OOBSACHATH POIH OMOJIOTHHU B
(hopMUPOBaHUH HAYYHOTO
MHPOBO33PEHHUS; BKJIa]] OMOJIOTHUECKUX
Teopuil B GOPMUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA;
€IUHCTBO KMBOW U HEKUBOU IIPUPOLBL,
POJICTBO KUBBIX OPIraHU3MOB;

CBOEBPEMEHHOCTD BBIIIOJIHEHHS
3a1aHUI

YMEHUE N0JIb30BAaThCS OCHOBHOM
U JONOJIHUTEIbHON JTUTEPATypOu

HaOJIFOeHYE 3a
yaeOHO
JESTENbHOCTRIO

¥ 2. Pemars 31eMeHTapHbIC

T'paMOTHOC PCIICHHUC

HaO0II0IeHUE 3a

OMOJIOTHYECKHE 3a]]a4UH; COCTABIIATh CUTYallMOHHBIX 3aJ1a4 C BBIIIOJIHCHHCM
AJIEMEHTAPHbBIE CXEMbI CKPEUIMBAaHUSA U | [PUMCHCHHEM 3aJlaHus BO
CXEMBI IIEPEHOCA BEIIECTB U IEpEIaun npodeccroHalbHbIX 3HAHUN U BpeMs yueOHOMH
SHEPrUM B dKocHcTeMax (1enu YMEHMI; JIeSTEIIbHOCTH
MUTAHNUs); ONHCHIBATh 0COOEHHOCTH
BUJIOB 110 MOP(HOIIOTUYECKOMY
KpUTEPUIO;
¥ 3. BoisBnsaThs npucnocoOieHus AKTUBHOE HCIIOJIb30BaHUE - OIICHKA
OpPTaHU3MOB K cpeJie 0OuTaHus, Pa3IUMYHbIX UCTOYHUKOB JIJIS 3G GEKTUBHOCTH U
WCTOYHUKU U HAJIMYME MyTareHOB B pelieHus npodeccuoHambHbIX MPABHJIbHOCTH
OKpY>Karoien cpezie (KOCBEHHO), 3a1a4 MIPOBEPKHU U
aHTPONIOTEHHbIE U3MEHEHUS B CaMOIIPOBEPKH
HKOCUCTEMAX CBOEH MECTHOCTH; BBITIOJTHEHHOMN
paboThI

¥ 4. CpaBHUBATh OMOJIOTUYECKHE 3nate noustre o HTP, o MupoBom | HaOro1€HUE 32
O0OBEKTHI: XUMHUECKUI COCTaB Tell XO035ICTBE, 0 MEKIAYHAPOTHOM BBITIIOJTHEHHEM
KUBOW U HEXKMBOW ITPUPOJIBI, reorpa(guueckoM pasJielIeHuu 3aJJaHus BO
3apOoAbIIIEH YeJIOBEKa U IPYTUX Tpyaa BpeMs yueOHOI
’KMBOTHBIX, IPUPOJTHBIC SKOCUCTEMBI i | TeOrpapUUecKyro crienuduKy JIeSITEIIbHOCTH
arpodKOCUCTEMBI CBOEH MECTHOCTH; OTJIENbHBIX CTPaH U PETHOHOB, UX
MPOLIECCHI (€CTECTBEHHBIN U pa3anyus 10 YpOBHIO COLIUAJIBHO-
HCKYCCTBEHHBIH 0TOOD, MOJI0BOE U HKOHOMHYECKOTO Pa3BUTHSI.
Oecrionoe pa3MHOXKEHHE) U JIeaTh
BBIBOJIbI M 0000IIEHNs] HA OCHOBE
CpPaBHEHUS U aHAJIN3a;
Y 5. AHAIIM3UpOBATH U OLICHUBATH
pa3IMYHbIE TUIIOTE3BI O CYLIHOCTH,
MIPOUCXOXKACHNUN KU3HU U YEIOBEKa,
r7100aIbHbIE HKOJIOTHYECKUE TPOOIEMBI
U UX pellleHusl, MOCIeICTBUS
COOCTBEHHOM JIeSITENbHOCTH B
OKpY>Kalollen cpere;
¥ 6. Haxoauts nH(popMaIuio o
OHMOJIOrMYeCcKUX 00BEKTaX B Pa3IMUHbIX
HCTOYHUKAX (yUeOHHKaX,
CIPaBOYHHKAX, HAYYHO-TIOMYJISIPHBIX
W3JIaHUSAX, KOMITBIOTEPHBIX 0a3ax,
pecypcax cetu HTepHET) 1
KPUTUYECKH €€ OLICHUBATD;

3HaTh:
3.1 OcHoBHbIE NIOJIOKEHUS | aKmMueHoe  UCHONb306AHUE 6 | OYeHKA  aHaIu3ad
OMOJIOTHYECKUX TEOpU U | YueOHOU OesmenvHOCmU U 6xode | pabouell
3aKOHOMEPHOCTEH: KIIETOYHOH TEOPHH, | APAKMUKU UHDOPMAYUOHHBIX U | cumyayuu

9BOJIOIMOHHOI'O YUYCHU, YUCHUA

KOMMYHUKAYUOHHBIX DeCcypco8
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B.M.Bepnaackoro B 6uocdepe, 3aKoHe

I""Mennens, 3aKOHOMEPHOCTEMN

W3MEHYUBOCTH U HACJIEJICTBEHHOCTH;

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

OMOJIOTHYECKMX OOBEKTOB: KIETKH, | Houcke Heobxooumotl | 3gpgpexmusHocmu

TCHOB U XPOMOCOM, CTPYKTYPBI, BUIBI | uHpOpMayuu U NpasuIbHOCMuU

JKOCHUCTEM,; npogepKu u
camonposepku
8bINOIHEHHOU
pabomwl

3.3 CymHocTh OMOJIOTUYECKUX | BbINOJHEHUEe  CAMOAHANU3d U |OYeHKa  aHaiusd

MPOIIECCOB: Pa3MHOXKEHUSI, | KoppeKyuu cobcmeennoll | paboueti

OILIOIOTBOPEHUS, NCUCTBUS | OeamenbHOCMU HA  OCHOBAHUU | CUMYayuu

HCKYCCTBEHHOTO W €CTECTBEHHOTO | OOCMUSHYMBIX Pe3yIbmamos

0oTOOpOB, dhopmupoBaHHe

HpI/ICHOCO6JI€HHOCTI/I, IMPOUCXOKIACHUC

BUJIOB,  KPYrOBOPOT  BEILIECTB U
MPEBpAIICHUEe OSHEPTUM B  KIETKE,
OpranmsmMe, B  OJKOCHUCTEMax U
ouocdepe;
3.4 Bxiian BeIAOIIHUXCS (B TOM YHUCIIC | aKMUGHOE ucnonvsoeanue | HabnooeHue  3a
OTEYECTBEHHBIX) YYEHBIX B PA3BUTUE | pPA3IUYHBIX  UCMOYHUKOS  OJisl | 8bINOJHEHUEM
OMOJIOTUYECKON HAYKH, peuterus npoheccUOHANbHBIX | 3A0AHUsL 80 8PEeMs
3a0ay yuebHoU
desimenbHOCMU
3.5 buonorudeckyro TEPMUHOIIOTHIO U | CB0€8PEMEHHAsl ~ NpoGepKa U | OYeHKd
CUMBOJIAKY CaMOnpoBepKa 8bINOIHEHHOU | 9¢hhexmusnocmu
pabomwi U npasuIbHOCMuU
nposepKu u
camonposepku
8bINOJIHEHHOU
pabomwl

2.1 ®opMBbI KOHTPOJIS M OLlEHMBAHMA 10 Y4eOHOH JUCHMIINHE!

Pasjen / Tema yueOHOH TUCHUNIMHBI

DopMa TeKylero KOHTPOJIs U OlleHNBAHUSA

1. BxonHas koHTposibHas paboTa

TCCTUPOBAHUC

1. MonekynsipHbIil ypOBEHb OpraHU3aLUN

TCCTI/IPOBaHI/Ie, BBITIOJIHEHHUE 3aJaHHUI

JKUBOTO
1. Crtpoenue u GyHKIIUUA OpraHu3Ma TectupoBanue, BEITOJTHEHNE 3aJaHUN
1. TeopeTnyeckue acrieKThl YKOJIOTUU TecTupoBaHUe, BBITOJTHEHNUE 3aJaHUN

2.2 3anaHus 1JisA NPOBedeHUs TEKYEero KOHTPOJIsI
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Tect no Teme: « CTpykTypHO-(DyHKIIMOHAIBHAS Opranu3anus kiaetok» (Y1,Y2,Y3; 31,32,33)

TEKCT 3AJIAHMA:

1. [TogroroBka pedepara mo Teme:
e OpraHuueckue BelLIECTBA PACTUTEIbHOW KIIETKH, J10Ka3aTeIbCTBA UX HaJIM4Yus B
pactrenuu. Butamunsbl, pepMeHTHI U TOPMOHBI U UX POJb B opranusme. Hapymenus
IIPU UX HEIOCTATKE M U30BITKE.
e IIpokapuoTudeckue OpraHu3Mbl U UX POJIb B OMOLIEHO3aX.
o IlpakTHueckoe 3HAYEHUE MPOKAPUOTHUECKHUX  OpPraHU3MOB (Ha  IpUMEpPAX
KOHKPETHBIX BHJIOB).
o Kierka sykapuoTudeckux opraHu3MoB. MeMOpaHHBIN MPUHIIMII €€ OpTaHNU3aLNH.
e CtpyKkTypHOE U QYHKIIMOHAILHOE Pa3INune PACTUTEIBHOMN U )KUBOTHON KJIETOK.
e  MuUTOXOHApPUN KaK IHEPreTUYECKUEe CTaHUUU KiIeToK. CTaauu SHEpreTuuecKoro
oOMeHa B pa3IUYHbIX YACTSIX MUTOXOHJIPHIA.
e Crpoenue u GyHKIHU pUOOCOM U HX POJIb B OMOCHHTE3E OelKa.
e Slnpo Kak LEHTP yHpaBICHUS KU3HEAEATEIbHOCTBIO KIIETKH, COXPAHEHUS U NIepeaaun
HACJIEICTBEHHBIX MPU3HAKOB B MTOKOJICHUSX.
o Kierounas teopusi CTpo€HUsI OpraHu3MoB. VICTOpUst U COBPEMEHHOE COCTOSIHHE.
2. HapucoBatb cxeMbl CTPOSHUST PACTUTEIHHON U dKUBOTHOM KJIETOK M OCHOBHBIX
OpraHOMOB KJIETKHU.
3. M3yuyenue Borpoca POTOCHHTE3 U XEMOCHHTES3.
YcaoBusl BbINOQJIHECHUS 3a1aHUS
1. MecTo (BpeMs1) BBIIOJIHEHUS 3a/1aHKS:_3a/JaHUE BBIIOJIHAETCS BO BHEAYJAUTOPHOE BPEMsI
2. MakcuManbHO€E BpeMsl BbITIOJHEHHUS 3aaHUs: 60 MUH.
3. Bbl MOkeTe BOCIIOJIb30BaThCS_y4YEOHUKOM, IN1I00aJIbHOM CEThIO
IIIkaja oueHKH 00pa30BaTeJbHBIX JOCTHKCHUI
Kpurepun :
- yMeH#e chopMyIHpoBaTh 1eNb PabOTHI;
- YMEHHeE 11000paTh HAyYHYIO JJUTEPATypy M0 TEME;
- IOJTHOTA U JIOTUYHOCTh PACKPBITUS TEMBI;
- CAMOCTOSITEIbBHOCTh MBIIIICHUS;
- CTUJIUCTUYECKAsI TPAMOTHOCTD U3JIOKEHUS;
- KOPPEKTHOCTH BBIBOJIOB;
- IPaBUWJIBHOCTH O(pOpMIIEHUS PAOOTHI.

3AJAHME (npakTnuyeckasi padora) Nel

Tema: «Crpoenue u GpyHKIHH KIETOK».

[lenb: M3006pa3uth NpOKapHUOTHUECKYIO U YOKAPUOTUUECKYIO KIIETKH, YKa3aB Ha
PUCYHKaX UX CTPYKTYpHBIE COCTaBJsitoIIMe (opranesuibl). OTAenbHO yKa3aTh
(GYHKITUU, KOTOPBIE BBIMOJHSAIOT 3T OpraHesiibl B KjIeTke. B kKoHIle paboThl
HEO0OXOIMMO C/IeIaTh BHIBOJI, CPABHUB 00€ KJIETKH 1O CTPOCHHUIO.

3AJIAHUE (npakTuueckass padora) Ne2
Tema: BupycHble n 0akTepuajbHble 32001eBaHusl. OCO0EHHOCTH NPUMEHECHUS
AHTHOMOTHKOB.
Llens: YMeTh oTIMYaTh BUPYCHOE 3a00JIeBaHUE OT OaKTEPHATLHOTO, M OTPENIEIATh
OTJIMYUTEIBHBIE METO/IBbI UX JICYCHHUS.
Xon paboTsl
1. IlpouwnraiiTe NpeyIOKEHHYIO CTaThIO PO BUPYCHl M MMCbMEHHO OTBETHTE HA CIIEAYIOLINE
BOIIPOCBI:
1.1 Yro takoe Bupyc? KTo 1 KOIria OTKpbLI BUPYCHI?
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1.2 Kak ycTpoensl Bupychl? Ux XUMHUYECKUI COCTaB.

1.3 KakoB mpuHIIUT B3aUMOJICHCTBUS BUPYCa U KICTKU?

1.4 B uém nposiBrisieTcs 1eUCTBUE BUPYCOB HA KIIETKY?

[IpounTaiite cTarhio Mpo OAKTEPUU M MUCHMEHHO OTBETHTE Ha CIIEAYIOIINE BOIIPOCH:

2.1 Yro Takoe Gakrepun?

2.2 KakoBbI 0COOCHHOCTH CTPOCHHS OaKTEPHAIBHON KIICTKH?
2.3 HazoBute ocHOBHBIE ()OPMBI OAKTEPHATBHBIX KIIETOK.

2.4 KakoBa poib OaKTepHil B IPUPOJIE U KU3HH YeIoBeKa?
3anoJHUTE TaOIHIly, TIEpeUepPTUB ee ceode:

Kaxkwue 3a001eBaHus, U3 HIKE
TIEPEYUCIICHHBIX SBIISIOTCS
BUPYCHBIMH, a KaKue
OakTepuaIbHBIMU: YYMd, OCNA, KOPb,
AHCENMASL TUXOPAOKA, CMOJIOHSK,
2punn, KOpoxHasupyc, xoiepa,
kokaow, BUY-ungexyus, kiewesoti
anyeparum, cubupckas s36a,
CMpenmoKoKKO8asi UHpeKyus,
BUPYCHbLE 2eNamumol, AUYp,
bewencmeso, eepnec?

BupycHeie:

bakrepuanbhblie:

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

Bupychas 6one3Hb:

baktepuanbHoe 3a001eBaHue:

Kakumu npenaparamu cienyer
JIeYUTHh BUPYCHBIE 3a00JI€BaHus, a
KakMMHU OakTepuaibHble?

Bupychas 6one3Hb:

bakrepuanbHoe 3a001eBaHue:

Korna nenecoobpa3zHo npuMeHsTh
AQHTUOMOTHUKH, a KOTJIa UX
npUMeHeHHne 6ecrose3Ho?
OO6ocHyiiTe CBOIl OTBET.

Cnenaiite BBIBOJ U3 IPAKTHUECKOM pabOTHI.

3AJJAHME (TecroBoe 3aganue) Ne2
TEKCT 3AIAHUA:

1. Tlpouecc MHAMBUAYATBHOTO PA3BUTHA OPraHU3Ma - 3TO:

1. oHTOreues

2. MHUTO3
3. aMuTo3
4, wmeiio3

2. TkaHBIO HA3BIBAIOT:
1. xoxwuIly JyKa
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2. TpyHIy KIETOK, CXOJHBIX MO CTPOCHHUIO U BBIMOIHSIONINX OMPEICTICHHYIO
GyHKIIHIO
3. MSAKOTH ArOJbI
4. ckubky apOy3a
3. Besaku - onosiornyeckue MOJMMepbl, MOHOMEPAMH KOTOPBIX SIBJISIIOTCSI:
1. xupwl
2. (depmeHTHI
3. aMHHOKHCIIOTBI
4. yrieBojsl
4. MuTO3 - c10c00 Ae1eHNs] IYKAPUOTHYECKHUX KJIETOK, IPH KOTOPOM:
1. oO6pa3yroTcs MooBbIE KIETKH

2. JAOUYCPHHUC KIICTKHU IMOJYHaOT I'CHCTUYCCKYTIO I/IH(bOpMaHI/II-O TaKYyIO XK€, KaK B AAp¢€

MaTEPUHCKOU KJIETKH
3. U3 AUIUTIOUIHOM KJIETKH 00pa3yroTCs rarjiouHbIe
4. obpasyercs 3urora
5. Camoe pacnpocTpaHeHHOE HEOPTaHUYEeCKOe COCJUHEHHE B KUBBIX OPraHU3Max

1. iion
2. Kanpnuid
3. Boma
4. wmarHuit
6. CKoJIbKO MPOLIEHTOB 0T MacChl BelleCTBA COCTABJISIIOT OPraHuYecKHe BellecTBa
1. 5-10%
2. 20-30%
3. 10-15%
4. 10-20%
7. Kakue opraHuyeckue BellecTBa NMPeod1aialT B KJIeTKaxX pacTeHuii?
1. yraeBonusl
2. Oenku
3. KUpHI

4. MUKpO3JIEMEHTHI
8. Kak Ha3bIBaeTcsl coeJHHEHNE IBYX aMHHOKHUCJIOT B OJTHY MOJIEKYJTy?
1. Tpunmentun
2. TIOJUIIEIITH
3. umentun
9. Ha3oBuTE OCHOBHYI0 (DYHKIIUIO KHPOB
1. weifrpanbHas
2. CTpOWTENbHAs
3. 3amwuTHas
4. osHepreTuyeckas
10. /Ipyroe Ha3BaHHe yIJIeBOJ0B
1. HyxJIeuHOBbIE
2. KHCJOTHI
) 1710179113
4. caxapusl
11. Cko0/ibKO NPOLEHTOB YIJIeBO0B B :KMBOIi KjeTKe?

1. 0,5%
2. 5%

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

12. B KakuXx yCJIOBUSIX MOTYT KMTh 0aKTepUH
1. B aHa’pOOHBIX
2. B a’pOOHBIX U aHAIPOOHBIX YCIOBUAX
3. B adpoOHBIX
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13. DHepreTnyeckuii 00MeH - 3TO npouecc:
1. temmoperynsmun
2. OKHCJICHHS OPTaHUYECKUX BEIIECTB KJIETKH C OCBOOOXKICHUEM dHEPTUN
3. OuocuHTE3a
4. ynaneHus XHUJIKUX IPOAYKTOB pacraja
14. UMMYHOJIOTMYECKYIO 3aIIUTY OPraHU3Ma 00ecneYnBaKOT:
1. paznuuHble BeulecTBa
2. 0coObIe OCIKU KPOBHU - aHTUTENIA
3. yrieBombl
4. OeNKH, BHITOJHSIONINE TPAHCIIOPTHYIO (DYHKITHIO
15. HacaeacrBenHasi uHgopmanus y 6akTepuii XpaHUTCS B
1. xpomocomax
2. smape
3. pubocomax
4. uuroriazme
16. U3 ckoabkux (pa3 cOCTOUT MHTO3?

1. 2
2. 4
3. 3

17. Kaxnbiii BUJ pacTeHHil U »KUBOTHBIX XapaKTepu3yeTcsl onpeaeTeHHbIM U
MOCTOSTHHBIM YK CJIOM
1.reHoB
2.XpOMOCOM
3. KJIETOK
4. opraHoui0B
18. Kak Ha3bIBaIOT COCTOSIHHE MEKIY ABYMSI MUTO3aMuU?
1. uHTepdazoii
2. mpodazoii
3. merodazoit
4. anadazoif
19. Kak na3piBaercs nepnasi ¢asza aejieHus sapa?
1.anadaza
2.tenodaza
3.meTtodasza
4.ipohaza
20. JDHepreTuyecKUMH "CTAHIUAMH'" KIIETKH SIBJISIOTCS
1. nmm3ocoMBI
2. puboCcoMbI
3. MHUTOXOHIPHH
4, uwromiazMa
21. Ilpsimoe gejieHHe KJIETKH, BCTpeYaueecs TOJAbKO y IPOCTEHINX, HA3bIBAKOT
1.onTOTEHE3
2.MHUTO3
3.aMuUTO3
4. meiio3
22. HazoBuTe npouecc 00pa3oBaHMs ;KMBbIMH OPraHU3MaMH OPraHNYeCKUX MOJICKYJI U3
HEOPraHNW4YeCKHUX 32 cYeT IHEPrUM COJTHEYHOI0 CBeTa
1. muccumunanus
2. TacTpyJALHs
3. acCUMUIAIUS
4. dorocuHTE3
23. OcHoBHast 0CO0EHHOCTH CTPOCHHS OaAKTepHi
1. oTcyTCTBHE XpOMOCOM
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2. Hajau4ue MUTOIUIa3MBI
3.0TCYTCTBUE TKaHEH
4.oTcyTcTBUE AApa
24. BaskHelell COCTaBHOM YaCTbI0 KJIETKH SABJIsIETCS
1. sapo
2. JIM30COMBI
3. BaKyoIu
4. uuromiasma
25. CKk0/1bKO MPOILEHTOB KUPA COAEPKUTCS B :KUBOTHBIX KJeTKax?
1.40%
2.90%
3.70%
4.50%
Ycj0BUS BLINOJHEHUSA 321aHUS
1. Mecto (Bpemsi) BBINIOJIHCHUS 3a/IaHUsS: 33JJaHUC BBIOJHICTCS HA 3aHATHC B aYJAUTOPHOE
BpeMS
2. MakcuMaabHOE BpeMsl BBITOJTHCHUS 3aIaHUS: 30 MMH.
3. BBl MOKeTe BOCIIOIL30BaThCI YUEOHUKOM, KOHCIIEKTOM JEKIIUNA
IlIkajia oneHKH 00Pa30BaATEIbHBIX JTOCTHKEHHI

IIponeHT pe3ynbTaTUBHOCTH OneHka ypoBHs IOJrOTOBKH 0ajl1 (OTMETKa)
(IpaBUIILHBIX OTBETOB) BEepOAJILHBIN aHaAJIOTr

90 =100 «S»-0TIINYHO

80 + 89 «»- XOpoIuIo

70 +79 «3»- yJIOBIETBOPUTEIHHO

MeHee 70 «2»- HEYIOBJIETBOPUTEIBHO

KonrtponbHas padora Ne 1 «MoJiekyasipHbIii ypOBeHb OPTraHU3aIUH KUBOT0»

Bapuant Ne 1
1. TlepeuncnuTh ypOBHHM OPraHU3ALMU KUBBIX OPraHU3MOB.
2. MonekynspHbIil cOCTaB KIETKH.
3. Yto Takoe «MuTO3». HazoBure u onummute ha3bl MUTO3A.

Bapuant Ne 2
1. Tlepeuncnute KpUTEpUM (CBOMCTBA) KHUBBIX OPraHU3MOB. UTO Takoe «AMCKPETHOCTb»?
2. ®opmbl bakTepuii. KakoBa posih HYKJIEHHOBBIX KUCIIOT B KJIETKe?
3. Uto Ttakoe «meiio3»? Ero dasbl.

BapuanTt Ne 3
1. Yto Takoe «ouoreouneno3»? [IpuBeaure mpumep OUOTEOIIEHO3A.
2. BuJpI KJIETOK M UX OTJIMYHE.

3. HazoBute cTpyKTypHO-(YHKIIMOHAIbHBIE (PAKTOPHI HACIEOBAHUS MaTepHaa.

Bapuant Ne 4
1. TlepeuncnuTh YpOBHHM OPraHU3ALMH KUBBIX OpraHu3MoB. UTo Takoe «0uocgepar»?
2. XMMHYECKUI COCTAB KICTKH.
3. Uro Takoe oOMeH BerecTtB? Ero Buabl.
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Bapuant Ne 5
1. HazoBute nonoxxenus kiaerounoit Teopuu (T.11IBaHH).

2. Ha xakue ABe IpYMIIbI TOPA3ACISIOTCS BCE )KUBBIE OPIaHU3MBI 110 CIIOCO0Y MOJTydeHUs
sHepruu? B uém ux paznuune?
3. UTo Takoe «reHOTHID U «(PEeHOTHI»?

Paznen 2. Ctpoenne u pyHKIMHM OpraHu3Ma.

3AJJAHUE (npakTuuyeckass padora) Ne3d
Tema: «CocTaBiieHre FeHOTUIIMYECKUX TaOJINI] CKPEIIUBAaHUS IPU MOHO, JH,

HOJII/II‘I/I6pI/II[HOM CKpCIIMBAaHUU. Onpe):[eﬂeHI/Ie BCPOATHOCTU BOBHUKHOBCHHA HACJICACTBCHHBIX
IMPHU3HAKOB IIPpX CHCIIJICHHOM CKPCIIWBAHUHU.

ens: Pemarh reHeTHYeCKre 3a/1a4M U COCTABJISITH T€HETUYECKUE TaOIUIIBI IPU
MOHOTHOPUAHOM, TUTHOPUIHOM M IMOJTUTHOPUIHOM CKPEIIMBAHHH.
Xox paboTsl

1. TlucbMEeHHO OTBETHTE Ha CJEAYIONINE BOIIPOCHI:

1.1 Yro Takoe rubpuan3amnms?
1.2 Kakoe ckpemuBaHie Ha3bIBalOT MOHOTUOPUAHBIM? JIUTHOPHTHBIM?
1.3 Chopmynupyiite mepBoiii 3akoH MeHaersl.
1.4 Chopmynupyiite BTOpoii 3akoH MeHnpaens
2. OcCHOBBIBasICh Ha 3HAaHUM [1EPBOI0 3aKOHa MeH e, pelnTe CIeyoIyl0 TeHETUYECKYIO
3aJa4y U COCTaBbTE €€ CXeMy:

I[J'IH 9TOr'0 BCIOMHUTE CIICAYIOIINEC TCPMUHBL: d/ll1€/1b, cOMO3U2ONIHbLE OP2AHU3MbL U
cemepo3ucommvle opecanu3mol, OOMUHAHMHBIU 2€H, ()OMMHMPOGCZHue, HaﬁTe IIUCBMCHHO UM

MNOSACHCHHUC.

HpI/I peIICHUHU 3aaa4 U COCTAaBJICHUHN CXEM 6YI[€M HUCIIOJB30BaTh TaKUEC '’CHCTHYCCKUEC CUMBOJIBI

(puc. 1):

P — poautenu

Q — eHckuin non (xeHckas 0cobb)

O = MyxcKou non (Myxckas ocobb)

X — cKkpelwimBaHue

F, — ru6puabl nepeoro NnoKoNeHns

F, — ruGpuabl BTOPOro nokoneHus

G - ramerTbl

A, B, C — JOMMHAHTHbIE reHbl

a, b, ¢ — peueccuBHbIe reHbl
[lepenummTe ux cede.

I[J'ISI peuICHUd TCHCTUYCCKUX 3aaaY HGO6XO,Z[I/IMO IMpaBHUJILHO MMUCATh YCJIIOBUC 3aJa4U U CXCMY
CKpCIIUBaHu C UCITOJIb30BAHUCM I'CHCTUYCCKHUX CUMBOJIOB. HOMHI/ITG, 4To 1npu 06p3.30BaHI/II/I

raMCT B KAXAYIO I'aMCTy IOoMnaaacT U3 OJIHOI71 mapbl aJUVICJIbHBIX I'CHOB TOJIBKO OAWH aJIJICIIb.
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['oMo3uroTHBIE OpraHu3Mbl 00Pa3yIOT OJUH THUII TAMET, T€TEPO3UTOTHBIE OPTaHU3Mbl 00Pa3yI0T

Pa3HbIC TUIIBI TaMET.

Oo0pa3zen peuieHus 3a1a4u:
3amaua:

VY Mmbliiei KOpu4HeBasi OKpacka IIepcTH JOMUHHUPYET Haja cepoid. [Ipu ckpemmBaHuy YUCTHIX
JIMHUM MBIIIEH C KOPUYHEBOM OKPACKOW C YUCTHIMU JIMHUSIMU MBIILIEH C CEpON OKPACKOH

IOJIYYMJIM MBIIIEH ¢ KOPUYHEBOM 1IEpCThIO (puc. 2). KakoBbI r€eHOTUIIBI TOTOMCTBA?

Puc. 2. HacnenoBanue OKpacku IEPCTH y MbIIIEH
Pemenue:

Ponurensckue popmbl P roMO3UTOTHBIE, UMEIOT TeHOTUTTBI A4 M aa. MBIl KOPUIHEBOTO 1[BETA
HECYT IOMUHAHTHBIN T€H 4, Cepble MBIIIN HECYT PELIECCUBHBIN T'eH a. [ToToMKu nepBoro
nokosieHus: F1 rerepo3uroTHele, MOMY4alOT OT KAXKIOTO U3 poauTeneil mo reny 4 u a. Tak kak

reH A TOMHHAHTEH, BCE MOTOMKHU OyIyT UMETh KOPUIHEBYIO OKpPAcKy Iiepctu (puc. 3).
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Puc. 3. Cxema nacnenoBaHus

=]

Ilepewiit 3axkon Menoensn — 3aK0H eIMHOO0Pa3usi THOPHUI0B NMEPBOI0 MOKOJICHHUS

HpI/I CKpCHIMBAHUHU ABYX 'OMO3UTOTHBIX OPraHU3MOB, PA3JIMYAIOIUXCA MO AJIbTCPHATUBHBIM
BapHaHTaM OAHOTO U TOI'O K€ MMPU3HAKa, BCC MOTOMCTBO OT TAKOI'O CKPCIIUBAHUSA OKAKCTCA

€MHOOOPa3HBIM U OYJET HECTH MPU3HAK OJHOTO U3 POIUTEIICH.

1) I1o 00pa3ny Bblllie NPUBEIECHHOM 32/1a4UM, PEeIIUTE NMPEIJI0KEHHYIO!
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Y nepuee kpacnasa oxkpacka nnoooe (A) oomunupyem nao ncénmoii (a),

onpedenume zenomun u gpenomun F1.
2) Ilo oOpa3ity Bbillle IPUBEIEHHOM 32/IaYH, PEUINTE NPELI0KEHHYIO: V
RULEHUYbL 2eH KapaUK06020 POCMA OOMUHAHMER HAO 2EHOM HOPMANbHOZ20
pocma. Onpedenume, Kakoe 0yoem nHOMOMCHME0 NPU CKPEUUBAHUU
20MO3U2OMHOU KAPIUKOGOU RUMEHUYbL C HOPMAIbHOU NUMEHU el .

3ATAHHUE (npaktnuyeckass padora) Ned
Tema: «BbisiB/IeHHe U ONIHCAHME TPU3HAKOB CX0/ICTBA 3apPO/bIIIei YeJ10BeKa U APYrux
NO3BOHOYHBIX KaK I0KA3aTEJbCTBO HX IBOJIOHMOHHOI0 POJACTBA»
[{enb: BeIsIBUTH MpU3HAKK CXOJICTBA 3apO/IBIIIECH YeloBeKa U APYTUX MO3BOHOYHBIX, TOBOPSIIIUX
00 MX 3BOJIFOIIMOHHOM POJICTBE.
OO6opyioBaHKEe U MaTepUabL:
- PucyHok «3apojipliieBoe CX0ACTBO y TO3BOHOYHBIX»
- 3axapoB B.b. O0mas 6uonorus. yue6. s 10 ki1. o6mieodpasosar. yupexaenuit M.: [poda,
2019
X0J1 BEIIOJHEHUS Pa0OTHI:
A) IIncbMeHHO OTBETUTH Ha CJIeAYyI0lIHe BONPOCHI:
1. Kakoii nepuoj pa3BUTHs Ha3bIBalOT SMOpUOHaNbHEIM? Kakue craguu oH BKIItOYaeT?

2. Kakoii mepuo1 pa3BUTHs Ha3bIBAIOT MOCTAIMOpHOHAIBHBIM? Kakue BUIbI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS BCTPEUAIOTCS Y 5KUBBIX OPTaHU3MOB?

3. [IpuBenuTe IpUMEPHI PA3IHUIUs CPEbl OOUTAHUS U OOBEKTOB IMUTAHUS Y B3POCIIBIX
0co0eil U X TUIUHOK.

b) PaccmoTpuTe prCyHOK «3apoabIlieBoe CX0ACTBO Y NO3BOHOYHBIX». 3apucyiire
3apo/bIIIM YeJI0BeKa M PbIObI HA NMEePBOii M MOcJIeIHell CTaIuu PAa3BUTHUS, CDABHUTE HX.
B) [IucbMeHHO OTBETUTH HA CJIeAYIOLIME BONPOCHI:

1. IlpuBeaure GopMynUpOBKY OMOTreHEeTHUYECKOTro 3aKkoHa. KTo ABseTcs aBTOPOM 3TOT0

3aKoHa?

2. Yro Takoe aMOpUOHATIbHAS TUBEPreHLINs?

3. YTto Takoe KOMIUIEKC OceBbIX opraHoB? Kakoe 3HaueHHEe OH UMEET JJIsl pa3BUTHS
3apobima’?

I') I1o oxon4yanuu padoTel chpopMyIHpyHTEe BBIBOJ, OCHOBBIBAsICh HA PE3YJIBTATE
IIPOJIETTAHHOTO CPABHEHUS 3apOABINIEN M OTBETAX HA BOIPOCHI.

Kontponbnas padora Ne 2 «Ctpoenue u GyHKIIUA OpTaHU3Ma
BapuanTt Ne 1
4. Yro takoe «opranuzm»? Kakue ObIBalOT OpraHU3MBbI?

5. Jlatb onpenenenue perenepannu. Kakas ObiBaeT pereneparus?
6. Uro takoe «myranun». CBOHCTBa MyTaIil.

Bapwnant Ne 2
4. Tlonsarue romeocrtaza. DyHKIMU ToMeocTasa.

5. 3axom 3apooviuesozo cxoocmaa.
6. JlaiiTe onpeneneHus MOHATHIM: «HACIECICTBEHHOCTb) U «U3MEHYHBOCTbY.

BapuanTt Ne 3
4. TlonsaTtue pa3MHOKEeHUA. TUIBI pa3MHOKEHUS.

5. Yto Takoe «oHTOreHe3». [leproasl oHTOrEHE3A.
6. Uro takoe «moaudukanum». CBoiicTBa MOIU(DUKAIIHIA.
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Bapuant Ne 4
4. becnonoe pa3MHOXeHHE. THIIBI GECTIONOr0 pa3MHOKECHHUS.
5. Buoecenemuueckuil 3aKoH.
6. [lonsaTre M3MEHYMBOCTH. BUIbI N3MEHYMBOCTH.

Bapuant Ne 5
4. TlonoBoe pa3MHOK€HHE. THUIIBI IOJIOBOI'O PA3MHOKEHUSI.

5. IMocTamMOprOHAIEHOE PA3BUTHE U €TI0 BUJBIL.
6. Yro Takoe «cenekuua»?

Bapuant Ne 6
1. Yro Takoe «OII0A0TBOPEHHE». BHyTpEeHHE U BHELITHEE OCEMEHEHHE.

2. OcHOBHEBIE MCTOABI CCIICKIINH. KpaTKO OIIMIINTC UX.

3. Kakue ressl Ha3bIBarOT OOMUHAHIMHLIMU?

Tect mo Teme: CTpoeHue U PyHKIUM KJIETOK.
1. Kak Ha3bpIBaeTCsl MUKPOCKOITUYECKH Majlasi COCTaBHAs 4YaCTh PACTCHUS,
Hecylias HacleACTBEeHHYIO0 HH(OPMAILIKIO, CIOCOOHAs K OOMEHY BEIIECTB, CAMOIIOYMHKE U
BOCIIPOM3BEICHHIO
A) xeTka
b) nnon
B) cems
2. Oco0oe BelecTBO, KOTOPOE BXOAUT B COCTaB 000JI0UYEK PACTUTENBHBIX KJIETOK U MPUAAET UM
MPOYHOCTH, Ha3bIBACTCS
A) nuromiasma
b) nenmtonosa
B) membOpana
3. Tonkas nnéHka, KOTOpasi HAXOAUTCS 101 000JIOYKOM KIIETKH, Ha3bIBAETCS
A) nemtonosa
b) mem6pana
B) muronnazma
4. Yo coxpaHseT LeJIOCTHOCTh KJIETKH U Npuaaér e hpopmy
A) memOpana
b) nenmtonosa
B) oGonouka
5. becuBeTHOE BS3KOE BEIIECTBO, HAXOJIAIIEECS BHYTPU KIETKH, HAa3bIBACTCS
A) niemonosa
b) uuronnazma
B) Bakyoinb
6. Kakast yacTb KJIETKH CO/IEPKUT HACIEICTBEHHYIO HH(OPMAIHIO 00 OpraHu3Me U peryanupyer
MIPOIIECCHI KU3HEIEATEITLHOCTH
A) Bakyomb
b) xnopormacr
B) siapo
7. Ilonoctb, orpaHnueHHasi MEMOpaHOM, Ha3bIBaeTCs
A) Bakyomb
b) sanpo
B) Mmuroxonpus
8. BHyTpu Bakyosen HaxoauTcs
A) Boma
b) nuronnazma
B) kierounslii cok
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9. Kak Ha3bIBarOTCS Kpacqauue BEUICCTBA, KOTOPBIC COACPKATHCA B KIICTOYHOM COKC U OTBCUAIOT

3a OKpAacKy JIETIECTKOB U APYTUX YacTeil pacTeHH
A) IUTMEHTHI
b) Bakyonu
B) muTtoxonpuu

10. Kak Ha3BIBarOTCS MHOTOUYMCIICHHBIE MEIIKHE TCJIbLIa, KOTOPBIC HAXOOATCA B HUTOIIIA3ME

PaCTUTENIBHOMN KIJIETKU
A) mtacTuapl
b) Bakyonn
B) Mmuroxonpuun
11. DHepreT4eCcKO CTaHIIMEH KIETKU HAa3bIBAIOT
A) KJIETOYHBIN COK
b) sanpo
B) Muroxonpuun
12. Kakoro 1BeTa 1iacTi Il B KJIETKaX KOXKHUIIBI YSIIyH JTyKa
A) x&nrteie
b) opanxeBsbie
B) GecuiBerHbIe
13. XitopomuiacTel PUAAIOT PACTEHUSIM
A) 3eN€HYI0 OKpacKy
b) manuHOBYIO0 OKpacky
B) ¢uoneroByro okpacky
14. Kak Ha3bIBaroTCs 0COOBIE OTBEPCTHS B KIIETOUHON MeMOpaHe
A) MUTOXOHIPHH
b) Bakyonu
B) nopst
15. KTo OTKpBLI CcyliecTBOBaHUE KJIETOK B 1665 T.
A) Teonop llIBann
B) PoGept I'yk
B) Martuac Ilnetinen

OTaNoHbI 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

15) b

Kpurepun oneHku:

OIICHKa «5» cTaBUTCA 32 14-15 mpaBUILHO BHIMOJHEHHBIX 3aIaHHS
OlIeHKa «4» cTaBUTCSA 3a 12 MpaBUIILHO BBHIOJTHEHHBIC 3a1aHUS
OIICHKA «3» CTaBUTCSA 32 9 MPaBUIILHO BBHIMOJHEHHBIX 3a/IaHUS
OILICHKA «2)» CTaBUTCS 3a 8 MPaBUIIbHO BHIMOJHEHHBIX 3a/1aHUS.

Tect mo Teme: @opmMbl pa3MHOKEHHE OPTAHU3MOB.
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Bapuanr 1

Ymo makoe pazmuodicerue?

a. 9TO MPOIIeCcC BOCTIPOU3BECHUS OPTaHU3MaMu ceOe MOA00HBIX, 00SCIICUNBAIOIIUI
MPOJOHKEHHE CYIIECTBOBAHUS BUIA;

0. mporecc, CBOMCTBEHHBIN TOJIBKO XOPJOBBIM OPTaHU3MaM;

B. IIPOIIECC, CBOMCTBEHHBIN OpraHU3MaM, KpoMe MPOCTEUIINX, 00eCIeUnBAIOIINN
MPOJIOJKEHHE CYIIECTBOBAHUS BHU/IA.

2. Hazosume munvl pazmuodicenus opeanusmos?

a. MOJIOBOE, CITIOPOOOPA30BAHKE;

0. oJ10BOE, O€ECIT0I0E;

B. MI0JIOBOE, KOH'BIOTALINS;

r. 0ecrnosoe, IOYKOBaHUE.

3. Umo maxoe nonogoe pazmHodicenue?

a. mpotiecc, KOTopbiid obecreunBaeT 0OMEH HaclleICTBEHHOUM nH(opmanuen u co3naer
YCJIOBHS JIJIs1 HACTEACTBEHHON N3MEHUUBOCTU. OHO OCYIIECTBIISIETCS TTyTEM CIUSHUS
MOJIOBBIX KJIETOK — raMerT;

0. mporiecc, KOTOPhI 00ecrieYnBaeT ACICHHE COMAaTUYECKUX KIIETOK;

B. IIPOIIECC, KOTOPHBI 0OecriedrBaeT BpEMEHHOE B3aMOICHCTBIE IBYX KIIETOK.

4. Coomuecume munvl pazmMHONMCEHUS U UX CHOCOObL?

1. Ilonogoe pasmmuodicenue u 6ecnonoe pasmHoN*CeHuUe:

A. TloukoBanue b. I'ameroramus B. Jlenenne comarnueckux kietok I'. Konwsrorarmmusi,
. Cnopoo6pasoBanue, E. ®parmenranus

5. Hazosume ocobwie ¢hopmol pazmuodicenusi? (Boiopams Heckoivko omeemos).
a. ¢pparMeHTanus

0. mapTeHoreHes

B. KOTYJISIIHUS

r. repMadpoIUTUIM

6. Ymo maxoe mumos?

a. JIeJICeHNe COMAaTUYECKUX KIETOK

0. iesIeHre TI0JIOBBIX KIIETOK

B. JIETICHUE COMaTHYECKHUX U MOJOBBIX KIETOK

7. Coomnecume ¢hazvl Mumosa u ux npoyeccol:

®assl [Iponecc

1. ITpodaza A. XpoMocoMBbI pacrojararorcs 1o 3KBaTopy KJIeTKH, oOpasyercs
JBYXIIOJIFOCHOE BEPETEHO JICICHHUS.

2. Mertadasa b. lcuesaer BepeTeHo aeneHus. Bokpyr pazomeamuxcs XpoMocom
00pa3yroTcs HOBBIE siiepHbIe 0005104k, O0pa3yloTCs qBe JOYEPHUE KISTKH.

3. Anadaza B. XpoMoCOMBI CIupaiu3yroTCs, B PE3yJIbTAaTe YETO CTAHOBSATCS BUIMMBIMH.
Kaxxmgast xpoMocoMa COCTOUT U3 IBYX XpoMaTu. SnepHas 000JI04Ka U SIPHIIIKO
paspymiaroTcs. B kieTkax )KHUBOTHBIX IIEHTPHUOJINA PACXOJIATCS K MOJIFOCAM KIICTKH.
4. Tenodaza I'. LleHTpoMepsI ACTATCS, B XPOMATHUBI (JOYEPHHE XPOMOCOMBI)
pacxXoasTcs ¢ TOMOIIBIO HUTEH BepeTeHA JICJICHUS K TTOJIFOCaM KIISTKH.

8. Umo maxoe meiio3?

a. TIOJIOBOE Pa3MHOKEHHE, CBA3aHO C POPMHUPOBAHUEM ITOJIOBBIX KIIETOK

0. MoJIOBOE pPa3MHOXKEHHUE, CBSA3aHO ¢ (DOPMHUPOBAHHEM COMATHUECKUX KIIETOK

9. Bo 8pems kakotl ¢hazvl npoucxooum Kpoccunzosep (npoyecc oomeHa yuacmramu
2OMONOCUYHBIX XPOMOCOM)?

a. mpodaza 1 meiio3a

0. mpodaza 2 meiio3a

B. MeTadaza 1 meiiosa

r. mpogaza MUTO32

10. Ymo maxkoe xnemounvlii yuxi?
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4.

©ONo G

a. IePUO/T )KU3HU KJIETKH OT OJJHOTO JEJICHUS JI0 CIETYIOIIErOo

0. mepuoJ 1eJeHUs KIETOK

11. Jlaiime kpamkoe nonsimue npoyeccy cnepmamozeHes?

12. [latime kpamkoe nonsimue npoyeccy oo2eHes?

13. Hazoeume nonogyto Kiemxy no makum npusHaKam: MaieHbKuil pazmep, pasiuyHou
¢opmwl, noosudicha.

a. AMLEKIIeTKA

0. criepMaTo30u/1

14. Ymo makoe onmocenes?

a. polecc HHANBUAYAIBHOTO Pa3BUTHS 0COOU OT MOMEHTa 00pa30BaHUs 3UTOTHI JI0
KOHI[A )KM3HHU OpraHu3Ma

0. mpoliecc MHAUBUIYAILHOTO PAa3BUTHUS OCOOM OT MOMEHTa 00pa30BaHMsI 3UTOTHI 10
POXICHHS OpraHu3Ma

15. Bvibepume cmaouu pazeumus 3apooviuia? Pacnonosicume ux 6 npaguibHom nopsoxe.
(Hecxonvko omeemos).

a. 1pobiieHue

0. 3urora

B. TacTpyjia

r. OyacTornerns

I. HeupyIa

€. TacTpOoIIeIb

K. Ojactyna

OTal0HBI OTBETOB:
l.a
§)

VO N U AW

(SR

10. a

11. mportiecc 06pa3oBaHusI MOJOBBIX KJIETOK — CIIEPMATO30MI0B
12. mporiecc 06pazoBaHus MOJOBBIX KIETOK — OOTOHHEB

13.0

14.a

15. OB

Kpurepuu onenku:
OlleHKa «5» cTaBuTCA 3a 14-15 mpaBUIIbHO BBINOJHEHHBIX 3a1aHUS
OlIeHKa «4» cTaBUTCA 3a 12 MpaBUIIBHO BBHIIOJTHEHHBIE 3a/1aHUS
OIIEHKA «3» CTaBUTCS 3a 9 MPaBUIBLHO BBINOJHEHHBIX 3aIaHUS
OILICHKA «2)» CTaBUTCA 3a 8 MPaBUIIBLHO BHIMOJHEHHBIX 3a/1aHUS.

MNPAKTUYECKAS pa6ora S

Tema: Tpodpnueckne nenn. CocraBjieHHe CXeM NepeaYu BellecTB U JHepruu (uenei

MUTAHUS).

Heab: chopMupoBath 3HaHUS O LIETISIX U CETSAX MUTAHUS, O MPABUJIE IKOJIOTUYECKONW MUPaMUIbI,

HAaYYUTBHCA COCTABJIATH CXCMBI IEPCaaun BEIICCTB U QHCPIUH.

OO0opynoBaHMe: CTATUCTUYECKHE JaHHbIC, PUCYHKH Pa3IMYHBIX OMOIICHO30B, TAOIUIIbI, CXEMbI

IMHUIICBBIX ueneﬁ B Pa3HBIX SKOCHUCTEMaAx.
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IIpaBuio 10% (3axon JImHaemaHa) - 3TO NPaBUIO YKOJIOTHYECKON MUPAMHU/IBI.

Omno rnacut: Ha xaxaoe nocienyromniee 3B€HO MUILEBOM LIENH NocTynaeT Toiabko 10% sHeprumn

(Macchl), HAKOTUIEHHOM MPEABIAYIIIUM 3BEHOM.
[IpuMensieTcst Tak: y HaC €CTh Kakasi-TO MUIIEBas LETIOYKa:
TPaBa — Ky3HeUHKHU — JIATYIIKA — HAIJIS.

U Bompoc " CkonbKO TpaBbl OBUIO ChEACHO HA JYTY, €Ciu MpuOaBKa B Bece LAILIH, KOTOpas
NUTAJIACh JITYIIKAMU Ha 3TOM JIyry, coctaBwia 1 kr? "(mpu 3ToM uMeeTcsl B BUY, YTO HUYEM
JIPYTMM OHA HE MUTANACh, a JIATYIIKU €1 TOJIbKO KY3HEUHKOB, a Ky3HEUHKH TOJIBKO 3Ty TPABKY).
[Tonyuaercsi, uto 3ToT 1 Kr U ectb 10% OT 001IEl MacChl JATYIIEK, 3HAYUT, UX Macca paBHA
opuia 10kr, Torma mMacca Ky3HeunkoB-100 kr, a Macca ChEJICHHOW TpaBbl COCTaBWJIA LIETYIO

TOHHY.

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

"

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

JleTpUTHBIE [[ENU TUTAHUS — OT BCEX KUBBIX OPTaHU3MOB K OaKTEepHUSIM.

IumeBas (Tpodyiveckas) mensp - MOCICI0BATEILHOCTh OPTAaHU3MOB, B KOTOPOH TPOUCXOIUT
MO3TaIHBIN MEPEHOC BEIIECTBA U DHEPTUH OT UCTOUHHUKA K MOTpeduTento. OpraHu3Msl,
MOCJIEAYIOLIETO 3B€HA MOEJAI0T OPraHU3MbI IIPEJIBIIYIEro 3BeHa, U TAKUM 00pa3oM
OCYILIECTBJISCTCS LIEMHOM IMEPEHOC SJHEPTUU U BELIECTBA, JIEKALIUN B OCHOBE KPYrOBOPOTa

BEIIECTB B MPUPOJIE.

IpoaynéHTsl — OpPraHu3MBbl, CIIOCOOHBIE CHHTE3UPOBATh OPraHMYECKUE BEIIECTBA U3
HEOpPraHUYEeCKUX, TO €CTh, BCE aBTOTPO(DHI.

KoHcymeHTBI — reTepoTpodbl, OpraHu3Mbl, HOTPEOIISIIOIINE TOTOBBIE OpraHNYeCKHE BELIECTBa,
co3ziaBaeMble aBTOTpodamu (poaylieHTaMu). B oTinuune ot peaylieHToB, KOHCYMEHTHI He
CHOCOOHBI pa3jiaraTh OPraHMYECKUE BELIECTBA 10 HEOPIraHUYECKHUX.

PenyuéHThl — MUKpPOOpPTraHU3MbI (OaKTEpUH U TPUOBI), pa3pyILIAOIIUe OTMEPIINE OCTATKU
KMBBIX CYIECTB, IPEBPAIIAIONINE X B HEOPTaHMYECKHE U POCTEHIINE OpraHnIecKne

COCOAMHCHUS.



BapuanTt Nel
Xoxa padoTbI:
3amanue Ne 1.
A) U3 mpenioKeHHOro CIUCKa JKUBBIX OPraHU3MOB COCTaBbTE IHIIEBBIC IIEMHU JIECOCTEITHOTO
OuoIrcHOo3a.
1 -a nuieBas nenp —
2-5 IUIIEBas LEMNb —
3-s nuieBas 1ellb.

I TECOCTEITHOTI O

[ NHNWEBAA HEINb CTENMNHOTO

Cremsodt xop»

\

COOBHIECTBA

Cremmsodt \
)

OPEN- Ky PrUnGo:
lyemra, B
xobucx, Cremias ramora
coza, T
Caferax g Monérms, i
s CTOTDMB M MeCTPYLDN oo Apods, Karoport
prea NNy i
yean ] paTIOImATIOON

-

Capaunprre

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

KOHCYMEHTEI —

pEeAYLEHTHI —

B) B cooTBeTCcTBUM ¢ OMOJIOTHYECKOHN POIBI0 OPTaHU3MOB B COOOIIIECTRE:!

JKepTBa —

XUIIHUK —

3aganue Ne 2. CpaBHUTE /IBE LIETIM TUTAHUSI, ONPEEIIUTE YEPTHI CXOACTBA U Pa3IHUus.

1. Kunesep - kposmk - BOJIK
2. PacturenbHblil onag — A0kK/A€BON Y€PBb — YEPHBIHN P03/ — SCTPed - mepeneas THUK

3ananme Ne3. 3Has mpaBWIO JECATH TMPOICHTOB, PACCUMTAWTE HAa CKOJIBKO BBIPACTET Macca
CHHEro Kuta, eciau Macca ¢utorutankrona 150 000 kr. (mumeBast memnb: (UTOMIAHKTOH —
300IJIAaHKTOH — CHHUM KHUT). YCJIOBHO NMPUHUMANTE, 4TO Ha KaXXJIOM TPO(PHUUECKOM YpOBHE
BCEr/la NOEJA0TCS TOJIBKO MPEACTABUTENN IPEABIIYILIErO YPOBHS.

3aganue Ned. Kakoii U3 opraHu3MoB, U300paKEHHBIX HA PUCYHKE, SIBISETCS
nepBoro nopsiaka? Jlaire onpeneneHue KOHCYMEHTOB IIEPBOIO MOPSIKA.

KOHCYMCHTOM

N
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3aganue NeS.
Onpenenure, Kakyr0 MacCy pacT€HUH COXPAHWUT OT IOEAAHMSA T'YCEHHMLIAMH I1apa CHUHUL IIPU
BBIKapMJIMBAaHUHU 5 ITeHI0B. Bec ogHoro nrenna 3 rpamma.

BeiBoa:

BapuanTt Ne 2
Xoxa padoTbI:
3amanue Ne 1.
A) U3 npenioKeHHOro CIUCKa JKUBBIX OPraHU3MOB COCTaBbTE IHUINEBBIC IIEMHU JIECOCTEITHOTO
OuoIrcHO3a.
1 -a nuieBas nenp —
2-5 IUIIeBas Hemb —
3-s numieBas 1ellb.

ﬁ lMuLLeBblie ceTu

KOPLWYHbI N COBbI

.nayﬁm\ /,,hf
14'9% ' ~
KPOAWKM Gefku  mbilln  TPABOAAHbIE TpapodpHble o KOMER
1 T nTULbI \ HaceKoMble\
mmmwmmm

pacTeHuA
i

b) Pacniuiute oCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KaXKI0T0 3BeHA LIEMH MTUTaHUS.
MPOJIYIICHTHI -

KOHCYMEHTBI —

PEAYLIEHTHI —

B) B cooTBeTCTBUU C OMOJIIOTUYECKON POIIbI0 OPTaHMU3MOB B COOOIIECTBE:

JKepTBa —

XUITHUK —

3apanme Ne 2. CpaBHUTE JBE LENU MUTAHUS, OIPEIETUTE YEPThl CXOACTBA U PA3IUUHUS.
KopHeBrbie BbIIeTICHHS 3€JICHBIX PACTEHUN — OaKTepUH — MEIIKHE KUBOTHBIE - KPOT

3maku - KY3HCUUKH — HACCKOMOSAHBIC IITUIIBI — 3MCHU - CKU

3ananue Ne3. 3Has nmpaBWIO JACCATH MPOICHTOB, pACCUNTANTE KAaKOE KOJUYECTBO TUTAHKTOHA (B

Kr) HeoOXxoauMo, yToOBI B BOJ0EME BhIpOCia Iyka maccoi 8 kr? [lumieBas 1emnb: MIaHKTOH —
IUIOTBA —IIyKa.
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3ananue Ne4. Kakoil u3 OpraHu3MoB, NEPEUHUCICHHBIX HUXKE, SIBISETCS KOHCYMEHTOM
nepBoro mnopsiaka? PacnoyioxkuTe KOHCYMEHTHI, BBIJICIIMB KOHCYMEHTHI 1-TO mopsiaka, 2-ro mopsjika,
3-ro mopsiaka, 4-ro mopsiaka:

Pb10a, TIOJ1eHBb, 0e/Ibli MeIBelb, PACTEHHSI U BOJOPOC/IH, YIEHUCTOHOTHE (paKu, Kpadbl)

3aganue Ne5.

Ecnu npeanonoxuTe, 4T0 BOJIUYOHOK C MECSYHOTO BO3pacTa, UMesi Maccy 1Kr, muTaics
UCKJTIOYUTENbHO 3aifiiaMu (CpeHsisi Macca 2KT), TO MOACYUTANTe, KaKoe KOJIMYECTBO 3ai1IeB
ChEJI BOJIK JUIsl TOCTHoKeHUs: UM Macchl B 40kr? (Macca, HaOpanHas BosikoM: 40kr - 1kr = 39 kr)

BeiBOa:

IIpakTuyeckas padora Ne 5 (B)
Tema: CocTaBiieHUe HeNny NUTAHUSA

1.ITumeBas (Tpodriveckas) Hemnb - MOCICI0BATEIBHOCTh OPIrAHU3MOB, B KOTOPOU MPOUCXOIMT
MO3TAIHBIN MEPEHOC BEIIECTBA U SHEPTUU OT UCTOUHUKA K MOTpeduTento. OpraHu3Msl,
MOCJIEAYIOLIETO 3B€HA MIOEJAI0T OPraHU3MBbI [IPEIBIAYILErO 3BEHA, U TAKUM 00pa3oM
OCYIIECTBIISICTCS IIEMMHON MIEPEHOC SHEPTUHU U BEIIECTBA, JIeKAIIUN B OCHOBE KPyrOBOpPOTa
BELIECTB B IPUPOJIE.

2.ITpoayuéHTBI — OpPraHU3MBbI, CIIOCOOHBIC CHHTE3UPOBATh OPraHUYECKUE BEIIECTBA U3
HEOPraHMYEeCKUX, TO €CTh, BCE aBTOTPOQBI.

KoHncymeHTBI — reTepoTpodsl, OpraHu3Mbl, HOTPEOIISIIOIINE TOTOBBIE OpraHNYECKHE BELIECTBA,
co3ziaBaeMble aBTOTpodamu (poaylieHTaMu). B oTinudne ot peaylieHToB, KOHCYMEHTHI He
CHOCOOHBI pa3yiaraTh OPraHMYECKUE BEIECTBA 10 HEOPIraHUYECKHUX.

PenyuéHTbl — MUKpPOOpPraHU3MbI (OaKTEpUH U TPUOBI), pa3pyLIAONIHE OTMEPIINE OCTATKH
JKUBBIX CYLIECTB, IPEBPAILAIOIIUE UX B HEOPTaHUYECKUE U NTPOCTEHIIINE OPraHN4ECKHE
COEIMHEHUS.

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

PacteHns — Ky3HEUMK— JArYIIKa — 6aKTeDI/II/I

4. duaaka — HoroxBocTkM — XHIIHBbIE KJCIHM — XHIIHLIE MHOTOHOKKH — 0aKTepHUH

IIpooyyenm— xoncymenml— xoncymenm?2 — KoHCymeHm2 — pedyyeHm

Kanycera — camnseHp — JACVIIKA — 0aKTepuH

IIpooyyenm — xoncymenml — xoncymenm2 — peoyyenm

6.TpaBa (100%) -- ky3Heunk (10%) -- narymxka (1%) -- yx (0,1%) -- 6akTepun raueHust
(0,01%0).

Kycrapuuxk (100%) -- 3asu (10%) -- Bosik (1%) -- 6akrepuu ranenus (0,1%).

Tpasa (100%) -- myxa (10%) -- cuauua (1%) -- BoJk (0,1%) -- 6akTepun rHueHnst
(0,01%).
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Tpasa (100%) -- komap (10%) -- aarymka (1%) -- yx (0,1%) -- 6akTepru rHueHust
(0,01%0).

7. TIpaBWII0 5KOJIOTUYECKHUX MMUPAMHK]] OYCHBb YCIOBHO IMEpeaacT 3aKOHOMEPHOCTD TIepeIadn
SHEPTUH C OJHOTO YPOBHS MUTAHUS Ha CICIYIOIINH, B IUIICBOI 1ienouke. BriepBbie aTn
rpaduueckue monenu ObuTH paspadoransl Y. DntonoMm B 1927 roay. I1o 310 3akoHOMEpHOCTH
CyMMapHasi Macca pacTeHHI JTOJDKHA OBbITh Ha MOPSIOK OOJIbIIE PACTUTEILHOSIHBIX JKUBOTHBIX,
a CyMMapHas MacCa paCTUTCIbHOAAHBIX JKUBOTHLIX Ha MMOPAA0K GOHBH_IG XHUIIHUKOB IICPBOIo
YPOBHS | T.JI. IO CAMOT'O KOHIIA MMUIIEBOM IIEITH.

8.TpaBa (40 ToHH) -- Ky3HE4HK (4 TOHHBI) -- Bopobeii (0,4 Tonnsl) -- nuca (0,04).

IIpaxr. 2

1. Paccmorpute pucyHok. CocTaBbTe H CXeMaTHYECKH 3ANMIINATE MUIIEBYIO Lelb U3
OPraHM3MOB, IIPEeACTABJCHHBIX HAa pUcyHKe. OTMeTbTe, KaK HA3bIBAETCH NMUILEBAs Lelb,
KOTOPYIO BbI 3aIIMCAJIH.

Bo3moxHO 1Ba BapraHTa NaCTOMIIHBIX LIETIEH:

1) lepeBo — rycenuna — Aa1eia — COKOJ
2) lepeBo — ryceHuiia — 00Xbsi KOPOBKa

IITuupl HE IMTAIOTCS 00KBEUMU KOPOBKaMH.

2. CocTtaBbTe LeNb NUTAHUA U3 NEPEYNCIEHHbIX KOMIIOHEHTOB:
a) 6akTepuu, TUeHa, JIEB, aHTUJIONA, PACTEHUS:

pacTeHus] — aHTUJIONA — THEHA — JIEB — OaKTEPHH.
0) pacTeHus JIyra, JATYIIKA, YK, ICTpeO-3Meesi]l, HACEKOMBIE:
pacTeHwHsI Tyra — HACEKOMBIE — JITYIIKA — Yk — SICTpeO.

3. CocTraBbTe 1Be BO3MOKHbIE LIeNU MUTAHUS U3 OPraHU3MOB CJIeIyIOUIUX BUI0OB: OeJiKa,
JATYIIKA, eJ1b, 02004Ka, KYHHLA, ACTPed-3Meesi ]I, CTPEK03a, YePTOIO0JIOX, YiK.

1) Enp — Genka — KyHUIIA,

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

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

JleTpuTHBIE NUILEBBIE LEIIN:

1) OnaBmiast IMCTBa — KJIEH] — XKY)KEIHIa — KPOT — 0J10Xa — IpuObI ¥ TeITbMHHTHI.
2) OnagBuiast TMCTBA — HOTMOXBOCTKA — MayK — KPOT — 0J10Xa — IpuObI U IeJIbMHUHTHI.
3) OnaBuiast 1MCTBa — HOTOXBOCTKA — MayK — KPOT — KJIEI — IPUOBI U TEIIbMUHTHI.

5. lonoJiHUTE CXeMbl CJICAYIOIIUX Lenel MUTAHUA:

a) TuModeeBKa JIyroBasi — TYCEHHUIIa — KYKYIIIKa — JIFCa — PhICh;

0) omagias JIMCTBa — J0X/IEBOM YepBb — IpUOBI — reTepoTpOodHBIC TPOTUCTHI — ITOYBEHHBIE
OakTepuu.

6. CocTaBbTe CeTh MUTAHNS OPraHU3MOB, OOUTAIIIUX B IKOJLHOM aKBapuyMme:
BOJIOPOCJIN, BOJHbIE PACTeHHsl, UHPYy30opun, 1apHUN, MOJLTKCKH, PbIObI, 0aKTepHH,
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1IecHeBbIe rpuObl. O0BbSICHNTE, T0YEeMY HCKJIIOYEeHHEe U3 3TOH Lenu MOJJIIOCKOB H
HH(Y30pHUii NPUBEAET K PE3KOMY HAPYIIEHUI0 PABHOBECHSI.

BOJLOPOCIIH \
MOILTIOCKH
ponHbie \ Gakrepun u

PacTCHHA IeCHEBEIBIC TPHOEI

P

PO

P

HHpYIOpHH — JadHHMK

Vcue3HoBeHHE MOJUTIOCKOB MPUBEAET K 3aTPSA3HEHHUIO BOJBI, YTO TIOBJIEUET 3a c000i rudelb
pb16. Mudy3zopun — 310 numia nadHuil B akBapuyme, a 1adhHUU — 3TO THILA IS PBIO, TO3TOMY
MCUE3HOBEHHE U MEPBBIX, M BTOPHIX MPUBEAET K THOETH PBIO.

7. MypaBbH 3alIMIIAIOT JieC OT BpeAuTeieil. 3a 1eHb Hace/leHHue He0O0JIbIIOH KOJIOHNH
MYpaBbéB MokeT YHHUYTORUTH 10 100 000 nacekombix. CocTaBbTe ceTh NUTAHUS,
HCII0JIB3Yl NlepeYeHb BUA0B, CBA3AHHBIX C MyPaBbSIMH NHUILIEBbIMH OTHOIICHUSIMU:
ryceHHIbI 62004eK, THYHMHKH NHINJIbIIUKOB, JHYUHKH PACTUTEIbHOSIIHBIX KYKOB,
rjyxapb, TeTepes, TJs, AATell, JJeCHbIe TPaBbl (CeMeHa 0COKH, OIMAPEHHNKA, 3Be314aTKH,
HBaH-1a-MapbH).

ceMeHa
JIECHBIX TPaB FYCEHHIIbI ATen MyBanea
I babouex \
necHble AHYUHEH LTyXaphb
Tpapei  PACTHTCIBHOSMIHBIX — st
AYROB TeTepen

JTHUHHKH /_/" CHHHIIA

MUITHILLHIHKOB

8. CaenaiiTe BbIBOJ 0 CJI0;KHOCTH ceTeli MUTAHUS B DKOCHCTEMAX M UX 3HAUEHHH B
NMO/J/IePKAHUHU CTAOHIBHOCTH IKOCHCTEM.

B HpHpone HaCT6I/IH_[HI)Ie IICIIN CBsA3AHEBI C )IeTpI/ITHI)IMI/I IersiMu O6HII/IMI/I IINUIICBBIMU 3BCHBAMUAU
U 00pa3yroT CeTh MUTAHMUS.

Tect «Teopeanecxne ACIIEKTbI 3KOJIOI'Mn»

1. Kakasa u3 cped ooumanus 3cuewvix op2anu3mos ovlia 3aceiena nepeoi?
a) BojiHas; 0) opraHu3MeHHas; B) HA36MHO-BO3AYIITHAS; T') IOYBEHHAS

2.K abuomuueckum 3kon0cuueckum pakmopam omuocam

a) TEXHOT'€HHOE 3arpsa3HeHne MupoBoro okeana
0) OMOTEXHUYECKUE METO/IbI 3alITUThI PACTEHUI
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B) U3BEP)KEHUE BYJIKaHA
T') Mapa3uTU3M

3. K anmponozennvim Ikonozuueckum paxkmopam omuocam

a) U3BEp)KEHUE BYJIKaHa; O) HaNaJeHUEe XUIITHUKA;

B) BpallleHUE 3eMIIH; I') TEXHOTCHHOE 3arps3sHeHne MUPOBOTO OKeaHa
4. KonkKypenmnuvimu aA613a10Mcs 63AUMOOMHOUEHUA e U ...

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

5. Cumoéuos — smo:

a) B3aMMOBBIT0JIHBIC OTHOIICHUSI;

0) HEBBITO/THBIC OTHOIIICHNS,

B) OTHOIIIEHUS, KOT/Ia OJIMH II0JIy4aeT 0JIb3Y, a IPYroil HE MCIBITHIBACT HU I10JIb3Y, HA BpE/a;
T') U1 OJTHOTO OTHOILICHHUSI OTPHIIATENILHBI, @ IPYTOi HE MCIIBITHIBACT HY MOJIB3bI, HU BPE/a.

6. Aumponozennwtit paxmop - smo

a) BO3JICHCTBUE HA OPraHU3MBI, TOMYJISIIUHN, COOOIIECTBA PACTCHUN U JKHBOTHBIX

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

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

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

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

9. Ilepgonauanvrvim uCMOYHUKOM IHEPIUU 6 DONLUMUHCINEE IKOCUCEM AGNAIOMCA:

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') aBTroTpodoB

11. Hcnonvzoeamsp snepeuro coiHeuH020 ceéema 071 CO30AHUA NEPEUYHOU RPOOYKUUU
Cnocoonbl:
A) nponyuentsl; b) koncymentsl;  B) penyuentst ') rerepotpodsr

12. Ha Kkadcovlii nocnedyiowiuii ypoeeHb 6 RNUULEBOI WENU Nepexooum IHEPIUs 8
Kouyecmee:

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

13. Paspywumenu opzanuueckux oCmMmaHKo8 — 3mo:
A) npoayuentsl;  b) penyuersi;  B) koHcyments! I') aBTOTpOodBI

14. Koncymenmul - 3mo opzanuzmvt, Komopuwie...

A) UCHOJIb3YIOT TOTOBBIE OPTAHMYECKUE COCTUHEHHS;

b) mpeBpamnraroT opraHu4ecKkrie OCTaTKA B MUHEPAJIbHBIE COSTUHEHNS,
B) cunte3upyroT oprannueckue BeIiecTBa U3 HEOPraHMUECKUX

') MuHEpaIbHBIC BEMIECTBA MPEOOPA3YIOT B OPTaHUUECKHE

15. Vkasicume npasuinbHo nOCMpoeHHyI0 RULLEBYI0 UEnb:
A) MBI — KJIEBEP — MIMENb — SICTPeO;
b) mmens — MbIIb — sicTped — KIieBep;
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B) xneBep — mMenb — MBIIIb — AcTpeO.
I') kmeBep — MbIIIb — SICTPEO — MIMEITb

16. IHepseuunvim ucmounukom 3suepzuu 011 Kpy2080pOMaA 6Geuyecme 6 IKOCUCEMAax
aensaemcs (lomcs)

A) nuTaTenbHbIE BELECTBA; B) Mukpoopranusmsi;

b) pacrenus; I') conneunsblii CBET.

17. Conneunywo 3nepeui0 6 3IHeEPUI0 XUMUUECKUX C6A3€ll OP2AHUYECKUX 6eulecme
npeoopaszyom:
A) nponyuentsl; b) koHcymentsl ; B) penyuenrts:; [') peareHThI.

18. Hauanonoim 36eH0OM 6 Yenax numanus A6aa0mcsa
A) rpubsr;  b) xxuBotHbie; B) Bupycsr; ') pactenus.

19. Koncymenmui ¢ buozeoyenose

A) paznararoT MEpTBbIE OCTATKH PACTEHUH U KUBOTHBIX;

b) noTpebsoT roToBbIE OPraHuYecKre BEIeCTBa;

B) cozparoT opranuyeckue BeHeCTBA U3 HEOPraHNYECKHUX;

I') siBysAtOTCS HAYaJIbHBIM 3BEHOM LM TUTaHHUS.

20. Ckonvko Hepzuu, 3aKNI04EHHOU 6 KOuaHe Kamycmul, Oydem UCHONb306AHO HA POCH

OP2aHU3MA 4e106eKd 6 RULLEEOI UEeNU «KANYCMA - Yel06eK»?
A) "e 6onee 1%; b) He menee 5% ; B) 8%; I') okomo 10%.

21. Opzanuszmul KaKoit YYHKUUOHATIBHOU ZPYRNbL 3A6EPUIAIOM
Kpyzoeopom éeuiecme ¢ duoyenose?

A) KOHCYMEHTBI IEPBOTO MOPSAIKA; B) npoxynenTsr;

b) KOHCYMEeHTBI BTOPOTO MOPSIIIKA; I') peayueHTsI.

22. B KaKom HanpaeneHuu 0cyw|eCmeiaomeca nuujegsle 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,
onumesnbHoe 6pemMa O0uUmMarnwux HA ONPeOeeHHOl meppumopuu ¢ O0OHOPOOHBIMU
nPUPOOHBIMU 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 yCTOMUNBOCTH; B) €€ 3aKOHOMEPHOI'O Pa3BUTHS;

26. Ilouemy oyopasy cuumarom ouozeoyenozom?

a) Mexy BceMu OOUTAIONIMMHK B HEW BUIAMH CYIIIECTBYIOT POJICTBEHHBIE CBSI3U;

0) MEXTy OOMTAIOIUMH B HEW BUAAMH OTCYTCTBYIOT POJICTBEHHBIC CBSI3H;

B) 0COOM pPa3HBIX BHUJOB CKPEIIUBAIOTCS MEXIY COOON M CBS3aHBI POACTBOM;

') oOuTaromye B Hel BUJIBI CBSA3aHBI MKy CO00M U ¢ (paKToOpamMu HEKUBOU MPUPOIBI.
27. Haumenvuiee uucno U006 6xooum 6 OUOUeHOo3:

a) TPOIMYECKOTO Jieca; 0) CTenu; B) MIMPOKOJIUCTBEHHOTO Jieca; T') TYH/IPHI.
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28. Apycnoe cmpoenue pumouyenosa:
a) JaeT pacTeHUsIM BO3MOXKHOCTh 00Jiee MOJHO HCHOJIb30BaTh PECYPCHI CPEIBI;
0) HEe UMeeT HUKAKOT0 3HAYEHUS ISl paCTEeHUM;
B) CBSI3aHO C SIPYCHBIM PaCIpPEICICHUEM KUBOTHBIX B COOOIIIECTBE;
T') IPUBOJUT K YMEHBIIEHUIO BUIOBOTO Pa3HOOOpa3us.

29. OcnoéHnbimMu npuyuHaMU ymMpamsl 0UO0I02UYECKOZ0 PAZHOOOPA3UA MOIHCEm DblmMb:

a) Bo3pacrarolee nmoTpedieHne pecypcos;
0) BOJIIOLIMOHHOE CTAapEHUE BUIOB;
B) pacceyeHre BUJOB B IPYTUE IKOCUCTEMBI.

30. K sasicneituuum noxazamenam, XapaKmepusyouium CmpyKkmypy cooouiecmed, OmHocam:

a) BUJIOBOI COCTaB, BHJIOBOE Pa3HOOOpa3He;
0) nepemMernieHre (KpyroBopor) BEUIECTB U SHEPTUH;
B) 9KOJIOTUYECKHE B3aUMOJICHCTBHS OPTaHU3MOB.
31. Ha kakom mpoghuueckom ypoene pacnonazaromcs 3ejenvle pacmenusn?
a) mepBoM; 0) BTOPOM; B) TPEThEM; T') ITOCIICTHEM

32. Ha kakom mpoghuyueckom ypoene pacnonazaromcsa pacmumeibHoA0Hble HeUugomHuole?

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

33.Ha kakom mpoghuueckom ypoene pacnonazaromcs njaiomosaoHsle Hcusomuole?
a) mepBoM; 0) BTOpPOM; B) TPEThEM; T') TOCICTHEM

34.0npeodenume npasunvHy0 RUWEEYIO YENb:

a) I0XKJACBOM UepPBb — €K — JIMCHUIIA - I0KIEBOM Omaj]
0) TUCTOBOI Omaj — €X — JTUCHUIIA - JOXKIEBON YePBb
B) JICHIIA - €XK - I0K/I€BOM YEPBb - JINCTOBOM OMajl
T') TUCTOBOM OMaj - JOXKAEBOW YepPBb - €K - IMCUIIA

35.Ymo omnocumcesa K npupoonoil 3xocucmeme?
a) mauHs; 0) CEHOKOC; B) MapK; T) CTENb

36. K abuomuueckum 3K0102U4eCKUM PaAKmopam OmHOCUmMCA:
a) II00POIHOCTD OYBBI; 0) Gosbl10€ pazHOOOpa3ue pacTeHUH;
B) HAJIMYHE XUIITHUKOB; ') TeMIepaTypa Bo3ayxa

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

17

18

OTtBer
(OyxBa)

Ne 19120 (2122|2324 (25|26 |27 |28 |29|30|31|32|33 |34
BOIpoOCca

35

36

OTtBeT
(OyxBa)

Kontponbnas padota Ne 3 «TeopeTnyeckue acleKThl IKOJOT M)

Bapuant Ne 1
1. MukposBomtonus u e€ haKTOphI.

2. OmnpenenuTh MECTO YEIOBEKA B CHCTEME KUBOW MPUPO/T (BUI, KJ1acc, OTPSII, TOAOTPSI)
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Bapuant No 2
1. MakposBomtonust. O61Ke 3aKOHOMEPHOCTH MAaKPO3BOIIOIUU: OUBEPeHYUs,

KOHBep2eHYUsl, NAPALLETUIM.
2. Craauu B SBOJIIOIHH YeJIOBEKA (DOPMEI JIFOJICH.

Bapuant Ne 3
7. IloHATHS «@IONYIALUA», KCOOOLIECTBOY , «IKOCHUCTEMAY.

8. CoBpeMeHHBIEC YEIOBEYECKUE PACHI.

Bapuant Ne 4
7. bopn0a 3a cymectBoBanue. ®opmbl 00pHOBI 32 CyIIECTBOBAaHUE

8. Bbuocgepa. Cocras buochepsr.

Bapuant Ne 5
7. Yto takoe 6uoreoneHo3? Ero KOMIOHEHTHI.

8. Cpenpl xxu3HM (0OuTanus). TUIBI cpenr oOOUTaHUSI.

Bapuant Ne 6
1. Dxonorudeckue GPakTOpPbl, UX BUIIBI.

2. Yro n3ydaeT aHTPOMNOI0rus’?

Bapwnant Ne 7
1. AHTpomnoreHHoe Bo31€CTBHUE U €r0 BUJBI.

2.  buonormyeckwii mporpecc M ero HarpaBJICHUs.

Tect no TemMe «IBOJIOINHOHHOE VUCHUE))

Bapuanm 1

1. IlepBoe onpeneneHne B HayKe NOHATUIO «BU» A
a) [Ix. Peii 6) K. JIunneii B) XK. b. Jlamapk r) Y. lapsun

2. OcHOBHOM HampaBsgOLHi GpakTop BoIOIHH, TTI0 J[apBUHY:
a) HacJIeICTBEHHOCTh 0) U3MEHUYHUBOCTh B) €CTECTBEHHBIN 0TOOP
B) O0pb0a 3a CyIecTBOBaHHE

3. Haubonee octpas hopma OOpbOBI 32 CYIIECTBOBAHUE:
a) MEeXBHUJI0Bas 0) BHYTPUBUA0BAS B) C YCIOBUSIMU HEOPTaHUUECKON TIPUPOIBI
') MEKBUIOBAsi U BHYTPUBUOBAsI

4. DnemeHTapHas €IMHUIIA SBOJIIOLNU:

a) OTIENBHBIN BU 0) COBOKYITHOCTh BHJIOB, 00bEIMHEHHBIX POJACTBOM
B) OTJENIbHAS MOMYJISIIIHS KaKOT0-JIH00 BHIa

T') OTAeNbHas 0CO0b
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5. Murpanuu oco0eit monyasuuu Kak GakTop 3BOJIIOLUU IPUBOIUT K:

a) pacceseHuio oco0eil Ha HOBbIE TEPPUTOPUH,

0) YMEHBILIEHUIO WK YBEIMUEHUIO YHCIEHHOCTHU MOMYIIALUN

B) OOHOBJICHHUIO TeHO(OH/1a TOMYJIISIHH, JINO0 00pa30BaHUIO HOBOW HOIYIISIIHH

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

6. Haubounee rppextuBHOIM mperpanoit ajis CBOOOTHOTO CKPEIIUBaHUS 0COOEH MOMYJIsAInid
BBICTYIIACT M3OJISIIUS:
a) reorpadudeckast 0) reHETHYECKasE B) SKOJOTUUYECKAS T') 3TOJIOTHYECKAS

7. Ydenue o (hopMax eCTECTBEHHOTO OTOOpA B MOIMYJISIIUAX OPraHIU3MOB pa3padboTa:
a) Y. lapsun 6) A. Cesepuios B) U. lImansraysen r) C. YeTBepukoB

8. IlpuMep MOKPOBUTENBCTBEHHOM OKpPACKU:

a) 3enéHas OKpacKka Ky3Heuuka 0) 3ejieHast OKpacka JIMCThEB Y OOJIBIIMHCTBA PACTEHUIN
B) SIPKO- KpacHasi OKpacka y 00beil KOpOBKU

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

9. ITIpumep MacKUpPOBKH:

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

T') CXOJICTBO B OKpacke ¥ opMe Tejia IyCCHHIIB 0a00YKU-TISICHHUIIBI C CYIKOM

10. MukposBoJIOLINS TPUBOJUT K:

a) U3MEHEHMSIM T€HOTHIIOB OT/AEIbHBIX 0c00ei 1 000COOICHUH MOy
0) popMupoBaHUIO POIOB, CEMEUCTB, OTPSIIOB

B) U3MEHEHUIO reHo(oH 1a MONyIAIui 1 00pa30BaHNIO HOBBIX BU/I0B

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

pac

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

12. TIpucnoco6IeHHOCTh OPraHU3MOB K Cpeie OOUTaHHS Pe3yNbTar:
a) cTpeMJieHHs 0co0el K CaMOyCOBEPIICHCTBOBAHHUIO

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) CTa0MJIM3UPYIOMNUM 0) IBUKYIIUM B) HCKYCCTBEHHBIM I') METOJIMYECKUM

14. [Ipu pacnio3HaBaHUU BUI0B JBOMHHUKOB YUUTHIBAETCS INIaBHBIM 00pa30oM KpUTEpHid
a) reHeTu4eckuit 0) reorpaduyeckuil B) MOp(HoIOrn4eckuit T) GU3N0IOrMUECKHM

15. B HanpaBJIeHNUHU MPUCTIOCOOJIEHUS OPTaHU3MOB K Cpezie 0OUTaHHs JeHCTBYeT:
A) UCKYCCTBEHHBIN OTOOpP 0) ECTECTBEHHBIN OTOOP B) HACIICICTBEHHAS] H3MEHUYNBOCTh
') 6oprba 3a cymecTBOBaHUE

16. coxpanenue peHorrna ocodeii B MOMYISAIMH B JUIUTEILHOM PSITy TOKOJICHUH SIBIISETCS
CIIC/ICTBHEM:
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A) npeiida renos 0) aBrkyien (opMoit oToopa B) ctabunusupyromei (popMbel 0TOOpa
') MmyTanmoHHOTONpOIIECCa.

3aganue B-1

YcTaHOBUTE COOTBETCTBHE MEXKAY MPUYMHAMHE U CIIOCO0aMHU BHI000pa30BaHUs
[Tpuunnbl BU006pa3zoBanus CriocoObl BU1000pa30BaHus

1 pacmmpenue apeaia UCX0AHOTO A) reorpapuieckoe

:370) ¢

2 cTabuibHOCTH apeana ucxoaHoro b) Dxomoruveckoe

BU/IA

3. pa3neneHue apeasna Buaa

Pa3ITUYHBIMU [IPErpagamMu

4. \MHOTOO0Opa3re N3MEHYUBOCTH

oco0eii BHYTpH apeaia

5. MHOOOOpa3ue MecTooOUTaHUH B TIpeiesiaX CTa0MIBHOTO apeaa

Bapuanr 2

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

2. UcxoaHpiM MaTepuasioM Ui €CTECTBEHHOTO 0TOOpa SBISETCS:

a) Mo (prKaMOHHAs U3MEHYMBOCTH 0) HACJIEICTBEHHAs! U3MEHUYUBOCTD
B) 60pb0a 0cobeii 3a BEKUBAHUE

I') IPUCIIOCOOIEHHOCTh NOMYJIALUN K cpesie OOuTaHUs

3. UnCIEeHHOCTh BOJIKOB MOKET ObITh OrpaHUYMBAIOIIUM (PAKTOPOM IS
a) 3aifieB- pycakoB 0) cobosiei B) MeABEAECH T') JUCHII

4. HaubGonee 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) nopoja 0) MoNyJsius B) COPT I') OTPAL

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

7. B HaNpaBJIE€HUH MPUCITIOCOOIEHUSI OPIraHU3MOB K cpejie 00UTaHus AeHCTBYeT
a) UCKYCCTBEHHBIN 0TOOp 0) €CTeCTBEHHBIH B) HACIEICTBEHHAs H3MEHUYNBOCTD
r) 6opr0a 3a cyliecTBOBaHUE.

8. Hampasmstomum (hakTopoM 3BOTIOINAN SBIISIETCSI
a) eCTEeCTBEHHBIN 0TOOp 0) HACIEeICTBEHHAS! N3MEHIHBOCTh
B) reorpaduieckas u3oJsus B) 1peiid reHoB

9. McxonHas eAMHUIIA CUCTEMATUKN OPTaHU3MOB:
a) BUJI 0) poJ B) MOMYJISIIUS T) OTJENbHAS 0CO0b
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10. CnencTBreM M30JIALUH TOMYJISLNH SIBISETCS

a) MUTpalys 0coOei Ha COCEAHIOI TEPPUTOPHIO

0) HapyIICHHUE UX MTOJOBOTO COCTaBa B) OJIM3KOPOJICTBEHHOE CKPEIINBAHNE
') HAPYIICHUE UX BO3PACTHOTO COCTaBa

11. npumep MUMUKPHUU:

A) 3ereHas OKpacka y Ky3Heuuka 0) sspKo-KpacHast OKpacka 00Kbeil KOPOBKHU
B) cxoacTBO B 0kpacke OproliKa y MyXu- )KypUYaJlIKd U OCBI

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

12. Cornacno B3rmsgam Y. JlapBuHa, €CTECTBEHHBIH 0TOOP MPUBOIUT K:

A) BEDKMBAHHUIO B TIOKOJICHHUSIX HanOoJiee MPUCIOCOO0ICHHBIX 0co0ei

b) rubenu B MOKOJICHUSX HAMMEHEE IPUCIIOCOOICHHBIX 0CO0CH

B) BOBHUKHOBEHHIO MPHCIIOCOOJICHHOCTH Y OPIaHU3MOB K YCJIIOBHUSIM CYILIECTBOBAHUS
') ©3MEHYNBOCTH, MTPEICTABISIONICH MaTepHa Uil Pa3BUTHS IPUCIIOCOOICHHOCTH

13. OcHoBarenb HAyYHOH CHCTEeMaTUKH (KJIacCh(HUKammm)
A) Ix. Peii 6) K.JIunnei B) XX.b.Jlamapk r) Y. apBun

14.1Ipumep npeaocTeperaroniei OKpacku

A) spKO-KpacHasi OKpacka y I[BE€TKa po3bl 0) sIpKO-KpacHasi OKpacka y 00Kbeil KOPOBKH
B) cxoncTBO B 0OKpacke che100HOM U HecheJ0OOHOH OaboYeK.

') uronmpuarast popma peIObI UTIIBI

15. C no3unuii 3BomonrionHoro yuenus Y./lapsuna mo6oe npucrnocoOaeHre opraHu3MoB
SBIISIETCS PE3YIbTaTOM
A) npeiida reHoB 0) U30JIA1IMU B) HCKYCCTBEHHOT'O 0TOOpA I') ECTECTBEHHOT0 0TOOpa

16. B ocHoBe 3Boto1IMOHHON Teopuu Y. JlapBUHa JIEKUT yUEHHUE O
A) nuBepreHuuu 0) eCTECTBEHHOM OTOOpE B) JIeT€HEepaIliu 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 caaax A) Mop(orIoruyecKuii
2. pakOBHHA OTCYTCTBYET

3. Teno mMarKoe MycKkynuctoe b) sxonornueckuit

4. nutaeTcsi MATKUMH TKaHSIMHU

HA3eMHBIX PACTEHUN

5. OpraHbl 4yBCTB — JIBE

napsbl Iynanery

6. BeZI€T Ha3eMHBbII 00pa3 KU3HU

3AJTAHUA 111 ONEHKW OCBOEHUA YYEFHOM JUCITATLIAHBI.

UTOTOBBIN TECT

Bapmuanr 1

Oo0sa3aTeIbHas YaACTh
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1. Inst oGHapyXeHus1 N3MEHEHUH, MPOUCXOIAIINX C XPOMOCOMaMH B KJIETKax B IMpoliecce
MUTO3a, HCIIOJIb3YETCSI METOJ

MUKPOCKOIIUH

IIEPECaKU F'€HOB

MEYEHBIX aTOMOB

LHEHTPUPYTUPOBAHUS

2. B K1eTKe mpouCXOAUT CUHTE3 U PACIICIIICHUE OPraHUYECKUX BEIIECTB, TIOITOMY €€
Ha3bIBAIOT €AWHUIICH

CTpOECHUS

JKU3HENICATSIIHHOCTH

pocta

Pa3MHOXKEHHUS

3. Ae3okcuprubo3a SBISIETCS COCTABHON YaCThIO MOJICKYJIBI

AMHHOKHUCIIOTBI

Oenka

nPHK

JHK
4. CKOJIBKO XpOMOCOM HaxOJHUTCS B MOJOBBIX KJIETKAaX MyX Jp030(uil, eciii €€ cCoMaTUYEeCKue
KJIETKa COJIeprKaT 1o 8 xpoMocom?

12

4

8

10
5. Kakue opranusmsl cuate3upytoT cBoro JJHK u Oenku U3 HykJ1€0THI0B 1 aMUHOKHUCIIOT
KJIETKU X035IMHA?

bakrepun

Hpoxxun

Bupycsl

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

¢utorenes

OHTOTEHE3

HapTeHOTreHe3

sMOpHoreHes3
7. CKOJIBKO THUITOB FaMeT MOXeT 00pa30BaThCsl B pe3ysIbTaTe HOPMAIbHOTO raMeToreHesa y
ocobu ¢ reHotunom AaBb npu He3aBHCUMOM HaCIIeIOBAHUH MTPU3HAKOB?

OJTUH

IBa

TpU

YeThIpe
8. KakoB renotun poaurenei, €ciu Mpyu aHATM3UPYIOIIEM CKPELIMBaHUN HAOII01aI0Ch
cooTHoueHue GpeHotumnon 1:1?

Aauaa

Aawu Aa

AA uaa

Aau AA
9. VI3mMeHeHune OKpacky MIEpCTH 3ailia — pycaka OCEHBIO U BECHOM — 3TO MpUMeEp MPOSBICHUS
U3MEHYNUBOCTHU

MYTalMOHHBIN

KOMOMHATHBHOMN
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T€HOTUINYECKOU
MOIU(PUKAITMOHHOM
10. OiHa U3 IPUYWH MPUCTIOCOOICHUST OAKTEpU K BEDKHBAHUIO COCTOHUT B TOM, YTO OHH
B HEOJIArOMPUATHBIX YCIOBUSAX MPEBPAILIAIOTCS B CIIOPHI
IIUTAOTCS TOTOBBIMU OPTraHUYECKUMU BEILIECTBAMU
UCIOJIB3YIOT B MPOIIECCE IBIXaHUS KUCIOPO]
JKUBYT B KHCJIOPOAHOM Cpere
11. VI3 ommo10TBOPEHHON SUIIEKIETKH PacTeHUS 00pa3yeTcs
cems
3apO/IbIII
SHAO0CIEPM
OKOJIOTJIOAHUK
12. PacteHus kakoil rpynibl y4acTBOBaJIM B 00pa30BaHUU 3aJI€KENH KAMEHHOTO yIisi?
MOXOBUIHbBIE
NAlOPOTHUKH
[[BETKOBBIE
JPEBHUE BOAOPOCIH
13. 'eneTHueckoe eIMHCTBO MOMYJISIIUU )KUBOTHBIX TOACPKUBACTCS
HIMPOKUM PACCEIEHUEM 0CO0ei
CBOOOIHBIM CKpellMBaHueM e€ ocobei
caMOperyJisinuen
MUIIEBBIMU CBSA3SIMU
14.Pe3koe Bo3pacTaHue YHCICHHOCTH 0CO0EH B MOIMYIISALIUH, IPH KOTOPOM BO3SHHKAET
HEJOCTAaTOK PECYPCOB, MPUBOJIUT K
obocTpeHuto 0OpbOBI 32 CYIIECTBOBAaHUE
HOSIBICHUIO MyTallui
BO3HHUKHOBEHUIO MOIU(PUKAITHI
HOSIBICHUIO KOMOMHATUBHON U3MEHUYUBOCTH
15. Tlouemy KaKTyChbl BBIKMBAIOT B YCIOBUSAX IyCTHIHU?
y HUX NIPUOCTAHABIMBAETCS (POTOCUHTE3
UX KOPHH IITYOOKO yXOJST B IOYBY
OHH 3aacaroT BOJly B BUJOM3MEHEHHBIX CTEOMIAX
y HUX aKTUBU3UPYETCS JbIXaHNE
16. OcHOBHBIE apOMOP(O3bl 3€MHOBO/IHBIX, TO3BOJIMBIINE UM BBIMTH Ha CylIy -
o0Opa3oBaHue MJIaBaTEeJIbHBIX NIEPETIOHOK Ha Janax
pasziereHrue KpyroB KpoBoOOpaIleHus, JbIXaHue JIETKUMH
pa3BUTHE OPraHOB OOOHSHUS U OCSI3aHUS
pa3BUTHE NIONIEPEUYHON MYCKYJIAaTypbl U XOPbl
17. K dbuotndeckum (paktopam cpeabl OTHOCIT
CO3/1aHHE JIIOAbMHU 3all0BEJHUKOB
pa3iuB peK NP MOMOILU OJTOBOIbS
oOrpsI3aHue 3aiillaMu KOphl 1€PEBbEB
MOTHSATHE TPYHTOBBIX BOJI
18. depmeHTHI IM30COM BHAuYalle HAKAIJIMBAIOTCS B
KomIniekce I"oabKu
KJIETOYHOM LIEHTpE
IacTuaax
MHUTOXOHAPHSIX
19. JouepHue XpoMaTuabl B IPOILIECCE MEH03a paCXOIATCS K MOJI0CaM KJIETKU B
1) meradaze nepBoro JeneHus
2) npodaze BTOPOTO JACTICHUS
3) anacgaze BTOpPOro JAeICHUS
4) tenodase mepBoro AeICHUS
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20. benok coctout u3 150 aMMHOKUCIAOTHBIX OCTaTKOB. CKONIBKO HYKJIEOTUOB COJIEPKHUT
Y4acTOK reHa, B KOTOPOM 3aKOJAMPOBaHA IMEPBUYHAs CTPYKTYypa 3Toro Oenka?

75

150

300

450

JlonoJiHUTENbHAS YACTH

21. Yem muacTU4eCKuii 0OOMEH OTJIMYaeTCs OT SHEPreTUIECKOro?
SHEprus coxpaHsercs B Mojiekyiaax ATD
sHeprus, 3anacéHHas B Mosiekynax AT®, pacxonyercs
CUHTE3UPYIOTCS OPraHUYECKUE BEIIEeCTBA
IPOMCXOTUT PacUICINICHUE OPTaHUYECKUX BEIIECTB
KOHEYHBIE MPOAYKThl 0OMEHAa — YTIIEKUCIIBIN Ta3 ¥ BOJa
B pe3yJbTaTe Peakiuu oOMeHa 00pa3yroTcs OCIKH

22. YcTaHOBUTE MOCIIEIOBATEILHOCTh TPYIIN B XapAaKTEPUCTUKE CUCTEMATHYECKOM
MPUHAIIC)KHOCTH BUJA — KaMbIllIOBbINA KOT, HAUMHAs CHAUOO0JIb IIEi.

CewmeiictBo Komaunu

Bun KaMbIioBelii KoT

Pon Komku

Knacc MuekonuTarommx

Tun Xoprosbie

Otpsn Xuniaele

23. YcTaHOBUTE XPOHOJIIOTHYECKYIO ITOCIIEA0BATEIbHOCTE ()OPM B aHTPOTIOTEHE3E.

YEJI0BEK yMEJbIN

YEJIOBEK MPAMOXOAAIINN

JPUOIIUTEK

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

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

26. Yuacrok monekynsl JJHK nmeer cinegyronumii cocras:
I-A-T-T'-A-A-T-A-T'-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 JICJCHHS. ..» - TIOJOKEHUE TEOPUH
OHTOTEHE3a
KJIETOYHOU
3BOJIFOIIMOHHOM
MYTallMOHHOU
2. Kakyto (pyHKIHIO BBITTOTHAET B KJIETKE SHIOTUIa3MaTHIECKasl CeTh?
cunresa JJHK
cunte3a n”PHK
TPAHCIOPTA BEILIECTB
obOpazoBaHus pubOCOM



PO E AR

PO PN

e e A e A

PN E

PN E

3. Yem 3urora OTJIMYAETCS OT raMeThI?
JBOMHBIM HAOOPOM XPOMOCOM
OJIMHAPHBIM HAOOPOM XPOMOCOM
oOpa3yercs B pe3yJsibTaTe Meiio3a
o0Opasyercs B pe3yJIbTaTe MUTO3a
4. B coctaB BUPYCOB U OaKTepUil BXOAAT
HYKJICMHOBBIE KUCIOTHI
[II0K03a U JKUPBI
kpaxman u ATO
BOJ/Ia U MUHEpAJIbHbIE COIU
5. CX0ACTBO 3apO/IBIIIEBOTO Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX CBUIETEILCTBYET 00 HX
CITOCOOHOCTH K 0OMEHY BEIIECTB
3aBUCHUMOCTH OT OKPY>KaroIel cpeibl
KJIETOYHOM CTPOEHUU
pozcTBe
6. Kakue BubI ramer 00pa3ytorcs y opranusma ¢ resotunom AaBb npu HezaBrcumom
HaCJIeI0BAaHUH T€HOB?
AB, ab
Aa, Bb
AB, Ab, aB, ab
AA, Bb, Aa, BB
7. IosiBeHre YepHO OKPACKU Y CEMSTH Y MHOTHUX 3JIaKOB (P>KH, MIIEHULIBI, SYMEHS U J.)
MOXKET CIIY’)KMTh WILIIOCTpaLuen
MpaBHJIa YIKOJIOTUYECKOMN MUPaMUIbI
3aKOHA TOMOJIOTHYECKUX PSIJIOB U HACTEACTBEHHON N3MEHUNBOCTH
TUIIOTE3bl YaCTOThI FaMET
CUHTETUYECKON TEOPUHU IBOJTIOIIUN
8. Ocobeil 0OTHOCAT K OTHOMY BUJTY, €CIIH
OHU UMEIOT OJMHAKOBBII HAOOP XPOMOCOM
MEX1y HUIMH YCTaHaBIMBAIOTCS OMOTUYECKUE CBSI3U
OHM OOUTAIOT B OJTHOM cpene
Yy HUX BO3HUKAIOT Pa3HOOOpa3HbIE MyTaIlluU
9. PaznooOpa3ue BUIOB paCTEHUH U )KMBOTHBIX B IPUPOJIE BO3HUKIIO B PE3YJIHTATE
UCKYCCTBEHHOT'O 0TOOpa
XO3SIICTBEHHOM J€STEIbHOCTH YEJI0BEKa
JIEMCTBUSI IBMXKYIIMX CHUJT HBOJIFOLIUN
MOAU(PUKAITMOHHONW U3MEHYMBOCTH
10. Pa3BuTHE OpraHu3MoOB U3 OJIHOM KJIETKU — CBUJIETEIBCTBO
B3aUMOCBSI3M OPTAaHU3MOB U CPe/Ibl OOUTAHMS
€MHCTBA OPraHUYECKOTr0 MUpa
€IMHCTBA KUBOU M HEXKMBOM MTPUPOIBI
MHOT000pa3usi OPraHu4ecKoro Mupa
11. YacTHOE M3MEHEHHE B CTPOSHUHU 0CO0EH BHJIa, CIOCOOCTBYIOIIEE TPUCTIOCOOICHHIO K
OTIpe/IeIeHHBIM YCIIOBUSM CpeJibl 0OUTaHUsl, HA3bIBAIOT
apomopdo3om
JlereHepanuein
KOHBEpPreHInEen
UanOoaganTanueu
12. KakoB xapakTep B3aMMOOTHOIIEHU OPraHU3MOB Pa3HBIX BUAOB, HYKIAIOLINUXCS B
OJIMHAKOBBIX MUILIEBBIX pecypcax?

™=

XUIIHUK — )KepTBa
napasut — XO3sIMH
KOHKYpEHLUs
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13. [lone cnenyer cuuTaTh arpoll€HO30M, TaK KaK B HEM, B OTJIMYUE OT IPUPOTHOTO
OHMOTeolIeH03a,

UMEIOTCA LeNH MUTaHus

peo0J1ajatoT MOHOKYJIBTYPbI

IPOMCXOIUT KPYrOBOPOT BELIECTB

O0OUTAIOT PA3IUYHbBIC BUJIBI
14. T'a3oBas (yHKIHS )KHBOTO BEIISCTBA 3€MIJIM 00YCJIOBJICHA MPOIECCaMU

JBIXaHUS ¥ OTOCHHTE3a

pOCTa U pa3BUTUSA

MUHEpPATU3aLUU 1 MUTPALlUA aTOMOB

BBIJICJIEHUS U PA3IPaKUMOCTH
15. B monexyne JIHK Hykineotuas! ¢ TAMHHOM cocTaBisitoT 10% ot obrmiero uncna
HYKJI€0TH10B. CKOJIBKO HYKJIEOTH/IOB C aICHUHOM B 3TOH MoJjekye?

10%

40%

80%

90%
16. HauOopiiee KOJIM4YECTBO S3HEPTUH OCBOOOKIAETCSI IPU PACLIEINIEHUU OJJHOU CBSA3H B
MOJIEKYJIe

noJjiucaxapuza

Oenka

[JIFOKO3BI

ATD
17. B cenexuuu ;KMBOTHBIX, B OTJIMYHE OT CEJIEKIUU PACTEHUN M MUKPOOPTaHU3MOB, IIPOBOJIST
otbop

VCKYCCTBEHHBIN

MacCOBBII

10 SKCTEPhEPY

CTaOWIIN3UPYIOIINH
18. OgHO U3 AOKA3aTEILCTB POJICTBA MTUIl U TPECMBIKAIOIIUXCS —

HaJIM4YME JIBYX Iap KOHEUYHOCTEN

NepeIBUKEHHE 110 CYIIH C TOMOUIbIO 33 JHUX KOHEYHOCTEH

cyxas KOXa, JTUIIEHHAs JKEIIE3

OTCYTCTBHE 3y0OB, pOrOBOM YEXOJ Ha YEIFOCTAX
19. ®yHKINIO )KUBOTO BEILIECTBA, CBS3aHHYIO C MOTJIOIEHUEM OPTaHU3MaMHU U3 OKpYXKarolen
Cpelibl XUMUYECKHX AJIEMEHTOB M HaKOIUICHHEM UX B KJIETKaX Tella, Ha3bIBalOT

BOCCTAaHOBUTEIBHON

OKHCIIUTENBHOU

KOHIIEHTPALlMOHHON

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

OJIHOMY

JIBYM

TpEM

YETBIPEM

JlomoJTHUTEIbHAS YACTh

21. Kakwue knetounslie cTpykTypbl coaepskat JJHK konbesoii hopmbi?
cyOBeTuHUIIBI pHOOCOM
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XPOMOCOMBI si7iep
HYKJICOTUbI OaKTepHi
MHUKPOTPYOOUKH IIUTOCKENIETa
XJIOPOIUIACTEHI

MUTOXOHAPHUHN

22. Kakmne 0cOOEHHOCTH pa3BUIIMCh Y KUTOOOPA3HBIX B CBS3H C BOJHBIM 00pa3oM KU3HU?
pOXieHUE NETEHBIIEH U BBIKAPMIIMBAHUE UX MOJIOKOM
JIBIXaHUE aTMOC(EPHBIM BO3TyXOM
obrekaemas popma Tena
IpeBpaleHIe NePEAHUX KOHEYHOCTEH B JIACTHI
paszesneHue MoIoCTH Tesa auadparMoi
TOJICTBIN CJIIOW ITOJKOXKHOTO KHpa

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

24. YcTaHOBUTE MIOCIIEI0BATENBHOCTD ITANOB 3BOJIIOLIUU PACTEHUH.
BO3HUKHOBEHHE IICHIIOPUTOB
MOSIBJICHHE MHOTOKJIETOYHBIX BOAOPOCIEH
MIOSIBJICHHE TOJIOCEMEHHBIX
BO3HUKHOBEHUE MarlOPOTHUKOBUIHBIX
BO3HUKHOBEHUE TIOKPBITOCEMEHHBIX
HOSBIICHHE OJIHOKJIETOYHBIX BOJOPOCIIEH

25. O0BscHUTE, C YEM CBSI3aHHO OOJIBIIOE pa3HOOOpa3rue CyMUaThIX MIEKOIMUTAIOIINX B
ABCTpaMy U OTCYTCTBHE UX Ha IPYTUX KOHTHHEHTAX.

26. Y ropoxa MOCeBHOT0 JKENTasi OKpacka ceMsiH IOMUHUPYET HaJ 3eJIeHOH, BhImyKiast hopma
IIJIOJIOB — HAJI IIJIOJIAMH C MEepEeTHKKOM. [Ipu ckpemmBaHuy pacTeHU € KEATHIMH BBITYKIIBIMU
IUIOJAMH C PACTEHUEM, UMEIOIIHUM KENIThIE CEMEHA U IUIOJBI C MEPETSIKKOMN, MOTyYrIn 63
pacTeHus ¢ )KENTHIMUA CEMEHAMH U BBITYKIIBIMH MOJaMH, 58 — ¢ *KENTHIMU CEMEHAMU U TUIOAaMHU
C MEPEeTSKKOM, 18 — ¢ 3enEHBIMU cEMEHAMM U BBITYKJIBIMU I101aMU U 20 — C 3€JIeHBIMU
CEMEHaMHU U IUIOJIaMHt C nepeTsikKoid. CoCcTaBbTE CXeMy pelieHus 3aaaun. OnpeaenuTe
TeHOTHIIBI HCXOAHBIX PACTEHUN U MOTOMKOB. OOBSCHUTE MOSBICHUE PA3ITUUHBIX
(beHOTUITNYECKUX TPYII.

Bapuant 3
Oo0sa3aTeIbHas YaCTh

1. JI71s1 )KUBBIX OOBEKTOB MPHUPOJIBI, B OTIIMYHE OT HEKUBBIX TEJl, XapaKTEPHO
npeoOiasaHue 60IbIINX Pa3MEPOB
nepeMeIIeHNe B IIPOCTPaHCTBE
JIBIXaHHE
pPacTBOpEHHE BEIIECTB B BOJEC
2. B KJ1eTKax pacTeHu, B OTIMYUE OT KJIETOK KUBOTHBIX U TPHOOB, TPOUCXOIUT
BBIJICTICHNE
NUTaHUE
JIbIXaHUE
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3. ®aza JCJICHUA, B KOTOpOﬁ XpoMaTHu bl pacxoadATCAa K IIOJII0CaM KIICTKH, -

aHadasza
Mmeradaza
npodaza
tenodasza

4. I'oTOBBIMU OpTraHU4YC€CKUMU BCUICCTBAMU NUTAOTCA OPTaHHU3MbI

aBTOTPO(DBI
reTepoTpodbI
XeMOTPO(hbI
dororpodsr

5. bnaromaps HenmpsAMOMY Pa3BUTHUIO Y )KUBOTHBIX 0CHA0ISETCS KOHKYPEHIUS MEXTY

0COOSIMH pa3HBIX BUOB
HOMYJISIIUSIMEA Pa3HbIX BUJIOB
JTUYUHKAMH U B3POCIBIMU (pOopMaMu
B3POCJIBIMH OCOOSMHU OJTHOTO BH/IA

6. Kak HaszpiBatoT ocobeil, 00pa3yronmx oIMH COPT raMeT U He JAIONIUX PACHICTUICHHUS
MPU3HAKOB B IOTOMCTBE

MYTaHTHBIMU
T'CTCPO3HMCHBIMU
TeTCPO3UTOTHBIMHA
T'OMO3HUT'OTHBIMHU

7. MyTanmoHHasi U3MEHUYUBOCTb 00YCIIOBJIEHA

nepekpeécToM XpoMocoM B mpodase mMerio3a

HE3aBHCHMOM pPacX0XJICHUH XpOMOCOM B aHa(ase melo3a
M3MEHEHUEM CTPYKTYPhI TEHOB U XPOMOCOM

COYETAaHUEM I€HOB B PE3YJIHTATE OIJIOI0TBOPECHUS

8. HoBrle BUJBI B TPUPOAC BO3HUKAKOT B PE3YJILTATC B3aUMOICUCTBHUS

IPUCTIOCOOIEHHOCTH OPraHU3MOB U HICKYCCTBEHHOTO 0TOOpa
HACJIE/ICTBEHHBIX U CE30HHBIX U3MEHEHHI B IPUPO/IE

HacJIeCTBEHHON N3MEHUYMBOCTH M €CTECTBEHHOTO 0TOOpa
HaCJIEICTBEHHON U3MEHYMBOCTH U KOJIEOAHUIN YMCIIEHHOCTH MOMYJISLIUN

9. bnaronaps kakoi ¢popMe 0TOOpa COXpaHAIOTCS B COBPEMEHHOM NPUPOJIe KUCTENEPbIE PHIObI?

METOINYECKON
JBIKYIIEH
cTabunusupyromieit
paspbIBaroIIei

10. HpI/ICHOCO6J'ICHHOCTL TPaBAHUCTBIX paCTeHI/Iﬁ K )XU3HHU B TYHAPC 3aKIHOYACTCA

B YMCHBIICHWHU YHCJIa JIMCTHEB B CBA3H C HAJIMYHUEM B ITOYBE H30BITKA BObI
B ITOBBIINICHHOM COACPIKaHNN XJ'IOpO(I)I/IJ'IJ'Ia B KJICTKaX JIMCTHCB

B Pa3BUTHU JJIMHHBIX KOpHefI npu H30BITKE BOJABI B BEPXHUX CIIOAX ITOYBBL
B 06pa3OBaHI/II/I IJI0J0B U CEMSH B KOPOTKHUEC CPOKHU

11. Unnoanantanuu OTpakaroT MHOTO0Opasue MpucrocoOIeHu Ha yPOBHE

CEMEUCTB
KJIacCOB
TUIIOB
OTJICIIOB

12. B3anMooTHoOIIeHHE B TIPUPOie OOKBUX KOPOBOK M TJIEH XapaKTEPU3YIOTCS KaK

napasuTH3M
B3aUMOITIOMOIIb
CHUMOH03
XHUIITHHUYCCTBO
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13. B Boroeme mocie YHHUTOXKEHHS BCEX XUITHBIX PhIO HAOII01a710Ch COKpAIICHUE
YHCJIEHHOCTU PACTUTEIBHOSAIHBIX PbIO B CIIEACTBUU
pacnpocTpaHEHHs Cpeay HUX 3a00eBaHuil
YMEHBUICHUS YUCIEHHOCTHU Mapa3uToB
oc1abJieHUs] KOHKYPEHIIMU MEXKy BUJJaMU
COKpAILlEHUs UX IJIOJOBUTOCTH
14. K rio6anbHbIM U3MEHEHHSIM B OHOC(epe MOKET IPUBECTH
BO3POCILIAs YUCIIEHHOCTh )KUBOTHBIX OTAEIbHBIX BUOB
OITYCTBIHUBAHUE TEPPUTOPHUI KOHTUHEHTOB
BBINAJICHUE OOMIIBHBIX OCAJIKOB B PETHOHE
CMEHa OJJHOT'O COO0IEeCTBa APYTUM B OMOIIEHO3E
15. B mponecce ¢porocuHTE3a aTOMapHBIN BOJOPO] OCBOOOXKAAETCS 32 CUET PACIICIICHUs
MOJIEKYII
BO/JIbI
[JIFOKO3BI
KHUPOB
OeKoB
16. OnHO3HAYHOCTh F'€HETUYECKOT0 KOAA MPOSBIISIETCS B KOJUPOBAHUN TPUILIETOM OJIHON
MOJIEKYJIbI
AMHHOKHUCIIOTHI
NOJIMIENTH 1A
ATD
HYKJIEOTH 1A
17. IlpuunHa 0Opa30BaHUs YETHIPEX ralIONIHBIX KJIETOK B IIpoliecce Meio3a COCTOUT
B HAJIMYUU MPOIlecca KOHBIOTAllMA XPOMOCOM
B HJIMYMU NPOIiEcca KPOCCUHIOBEpa
B 0HOM yzABOoeHMH MoJiekyn JIHK n nByX neneHusx KieTku
B COCIMHEHUH TOMOJIOTUYHBIX XPOMOCOM
18.0Onpenennre reHOTHUN 0CO0U KENTONU (PUTYPHOU THIKBBI, €CIIM P €€ camoonblieHuu B F1
pacuienjeHue NpU3HaKkoB 1Mo PeHOTHUITy COOTBETCTBOBaIIO 9:3:3:1
AABB
AaBB
AaBb
AABD
19. Ykaxxute HeBepHOe yTBEPXKICHUE.
MesxBuaoBas 60pbba MPUBOJUT K
000CTpEHUI0 KOHKYPEHLIUN MEXy BHIaMU
IIPOLBETAHUIO KOHKYPUPYIOINX BUI0B
BBITECHEHHUIO YTHETEHHOT'O BHJIa C MECTa OOUTaHUS
CHM)KEHMIO YMCIIEHHOCTH YTHETEHHOI'O BU/a
20. K 6uorenHbsIM BeriecTBaM 61ochepbl OTHOCAT
CKOIUIEHHUS I'PaBUs
pOCy Ha pacTeHHUsAX
KaMEHHBIN YTrojb
BYJIKAHWYECKHI Menel

JlonoJiHUTENbHAS YACTh

21. Kakue cTpyKTyphI KJICTKH MIPETEPIICBAIOT HANOOJIbIIIee U3MEHEHHE B TIPOIIecce MUTO3a?
A1pO
UTOIIa3Ma
puOOCOMBI
JIN30COMBI
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KJIETOYHBIW LIEHTP
XPOMOCOMBI

22. K xakum (pakTopam 3BOJIOLUN OTHOCAT
KPOCCHHIOBEP
MYTaLlMOHHBIN IIPOLIECC
MOJIU(PHUKALMOHHYIO U3MEHUUBOCTh
U30JISILUIO
MHOrooOpasue BUJ0B
€CTECTBEHHBIN 0TOOP

23.YcTaHOBUTE MOCIEA0BATEIBLHOCTD 3TANOB IMOPUOHATILHOTO PAa3BUTHS )KUBOTHOTO.
MOSIBJICHUE ME30JEepPMBI
(dbopmMHpOBaHUE IBYX 3apPOABIIIEBbIX JIUCTKOB
obOpaszoBaHue 6JaCTOMEPOB
o0Opa3oBaHHe TKaHEW U OPraHOB
24. Kakyro poJsib UTPatOT NTHUIEI B OHOLIeHO3e Jieca?
[IpuBeauTe HE MEHEE TPEX XAPAKTEPUCTHK.

25. O0BsicHUTE, KaKOU BPEJl PACTCHHUSM HAHOCST KUCIOTHBIC JTOK/IH.
[IpuBenuTe HE MEHEE TPEX XapaKTEPUCTHK.

26. Kakoe nenenue Meio3a cXoaHo ¢ MUTO30M? OOBSICHUTE, B YEM OHO BBIPAXKAETCS U K KAKOMY
Ha0Opy XpOMOCOM B KJIETKE TPUBOJIUT.

Bapuanr 4
Oo0s3aTeIbHas YaACTh

1. Ucnionb3ys kakoil onTuyeckuii mpubop MOKHO YBHJIETh BHYTPEHHEE CTPOCHUE
XJIOPOILIacTOB?
PY4HYIO JIyIly
MITaTUBHYIO JIYITY
CBETOBOW MHUKPOCKOII
ANIEKTPOHHBIA MUKPOCKOII
2. O equHCTBE OPTaHUYECKOTO MUPA CBUAETEIBLCTBYET
CXOICTBO 0COO€EN OHOI0 BHUIA
KJIETOYHOE CTPOEHHE OPraHU3MOB
oOuTaHWe OPTaHMU3MOB B IPUPOIHBIX U HCKYCCTBEHHBIX COOOIIECTBAX
pa3sHooOpasue BUOB B IPUPOJIE
3. B nmu3ocoMax KIEeTKH, KaK 1 B MUTOXOHIPHSX, TPOXOJUT
¢dorocunTe3
XEMOCHHTE3
HHEPreTUYeCcKuil OOMeH
IJIaCTUYECKUN 0OMeH
4. THK B coenuHeHuu ¢ GekaMu B KJIETKaX 3yKapuoT o0pazyer
XpOMOCOMY
MeMOpaHy
MUKpPOTPYOOUKH
SPBIIIKO
5. K mpokapuoTam OTHOCSTCS
pacTeHHs
’KMBOTHbBIE
rpuObI — Iapa3uThl
[IMaHOOAKTEePUHU
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6. OMOpHOHAIBHBINA NEPUOJ] B Pa3BUTHH 36MHOBO/IHBIX 3aBEPIIACTCS
paccacblBaHUEM XBOCTa
00pa3oBaHMEM BHYTPEHHHUX Ka0p
BBIXOJIOM JIMYMHKH U3 Aila (MKPUHKH)
NOSIBIICHHEM NEPEHUX KOHEYHOCTEH
7. XpoMOCOMBI KJIETKH, COJEpIKALIME [1apy aJUIEIbHBIX T€HOB, HA3bIBAIOT
HETOMOJIOTUYHBIMHU
OTLIOBCKUMHU
MaTepUHCKHUMHU
TFOMOJIOTHYHBIMU
8.MoaudukanronHas I3MEHYUBOCTh Y OPraHM3MOB OJIHOTO BHJA
o0ecreynBaeT IpUCIOCOOIEHHOCTh K YCIOBUSAM CpeJibl OOUTaHUS
NPUBOIUT K HAPYIICHUSAM IJIACTUYECKOTO OOMEHA BEIIEeCTB
HOSBIISIETCS CIIy4alfHO y OTJENIBHBIX 0CO0ei
SIBIISICTCS PE3YJIbTaTOM T€HHBIX MyTalui
9. bakTepuu, noTpedIsAIOIINE OPraHMUECKOe BEIIECTBO OTMEPILUX OPraHU3MOB, IO CLIOCO0Y
NUTAHUS Ha3bIBAIOT
napazuTamMu
canpoTpodamu
xeMoTpodamu
CUMOMOHTaMH
10. O6pa3zoBaHMIO MOIMYJIALUN BHYTPH BHJIA CIIOCOOCTBYET
CHoco0 MUTaHUs OTJEJBbHBIX 0CO0EH
caMOperyJsiuus
M30JISIIMSL TPy ocobOei
3a00Ta 0 HOTOMCTBE
11. CoxpaHeHnue B mpoLEecce 3BOIIOIMN 0cO0EH C MOJIE3HBIMU B ONPEEIIEHHBIX YCIOBUIX
NPU3HAKAMU — 3TO pe3yJbTar
€CTECTBEHHOT'0 0TOOpa
HOMYJSIIMOHHBIX BOJIH
00pBOBI 3a CYILIIECTBOBAHHE
npeiida reHoB
12. T'OMOJIOTHYHBIMU OpPTaHAMH Y KHUBOTHBIX SBIISIOTCS KPBUTbSI 0a00YKH U KPBUIHS
JIETy4ed MBIILIH
TYEeITBI
aeTyuelt peiObl
BOPOObs
13. YTo ciayXUT 10Ka3aTENbCTBOM MPUHAIJICKHOCTH BCEX COBPEMEHHBIX pac 4eJoBeKa K
OHOMY BUY?
BOCIIPOU3BeIeHHE ce0e MOJOOHBIX BHYTPH PaChI
TUTOIOBUTOE TIOTOMCTBO OT OpaKoB JIFOI€H pa3HBIX pac
aJlanTanys K *KHU3HU B PA3JINYHBIX YCIOBUSIX
CBOOOJTHAsE MUTpAITUs JTFOCH
14. OrpannuuBatomuii paxTop JUIsi CBETOIIOOUBBIX PACTEHHUH Jieca — 3TO
BJI&KHOCTH TTOYBHI
MOBBIIIIEHHAS TEMIIepaTypa
KOHIICHTPAIUS YTIICKUCIIOTO Ta3a
COMKHYTOCTb KPOH JICpPEBHEB BEPXHETO sIpyca

15. Buasl oprann3MoB, MOCIEA0BATEILHO W3BJICKAIOIINE OPraHUYECKOE BEIIECTBO U IHEPTHIO U3

MCXOJIHOTO MUIIEBOTO BEIIECTBA B OMOIIEHO3€e, 00pa3yroT
SMHYIO TOMYJISAIHIO
MOMyJIANUOHHBIC BOJITHBI
IeNU TUTAHUS
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CUCTEMATHUYECKYIO TPYIIITY
16. Ponb GakTepwmii — canpoTpodoB B KPyroBOPOTE BEIIECTB B Onochepe COCTOUT B
HAKOIUICHUU KUCIOpoJia B aTMocdepe
npeoOpa3oBaHNU COTHEYHOM SHEPTUU B XUMUYECKYIO
00pa30BaHNH OPTraHUYECKHUX BEIECTB U3 HEOPTaHHMUECKUX
pa3pylLIeHUH OPraHUYEeCKUX BEUIECTB /10 HEOPTaHUYECKHUX
17. ®epMeHTHI JIN30COM CUHTE3UPYIOTCSI B
KoMIuiekce [onbmku
KJICTOYHOM LIEHTPE
pubocomax
MUTOXOHJIPHSIX
18. braronapst miuacTuueckoMy 0OMEHY pacTeHHE 00eCcIeunBaeTCs
OpPraHNYeCKUMH BEIECTBAMHU
MUHEPATBHBIMU COJISIMU
YTIJIEKHCIIBIM Ta30M
KHCIIOPOJIOM
19. Ilpu pa3sMHOXKEHUH POKAPUOT MPOUCXOIUT YIBOCHUE
konbueBor JJHK
XPOMaTH/T
MHUTOXOHPUHI
CECTPHHCKHX XPOMOCOM
20. KopoTKkoBOJIHOBBIE YIAbTPa()UOIETOBBIEC TyUYH SIBISIFOTCS
TIOJIC3HBIMU JIJIS )KUBBIX KIIETOK
OuoTrueckuMu (hakTopaMu
(dakTopaMu MyTareHesa
HEOOXOUMBIM YCIIOBHEM JUJISl )KU3HH KUBOTHBIX

JlomoJiHUTENBLHAA YACTH

21. Kakue (hyHKIIUU B KJIETKE BBIMOJIHAET KOMIUTeKC ["ombmku?
Y4acTBYeT B COOpPKE MOJICKYJI O€JIKa U3 aMUHOKHUCIIOT
o0pa3yeT MmepBUYHbIE TU30COMBI
oOecnieunBaeT cOOPKY MaJIbIX U OOJBIINX CYOBEAMHUI] pUOOCOM
Yy4acTBYET B OKUCJICHHH OPTaHUYECKHUX BEIIECTB
o0ecrevunBaeT YIIaKOBKY BEIIECTB B CEKPETOPHBIE MMY3BIPHKU
y4acTBYET B BHIBEJICHIH BEIIECTB 3a MPEEIIbl KIETKH

22. Kakue u3 nepeynciaeHHbIX TPUMEPOB XapaKTEPU3YIOTCsS Kak apoMop(o3b1?
camMo03aTayuBaIOIIUECs Pe3Ibl Y TPhI3yHOB
JUCTOBHUIHAS (OpMa Tella Y HEKOTOPBIX MJIOCKUX YepBei
CTpeKaTeIbHbIE KIETKH y KHIIEYHOIIOJIOCTHBIX
MHOT'OYJIEHHBIE KOHEUHOCTH y Ha36MHBIX I03BOHOYHBIX
BHYTpPEHHEE OIUIOJJOTBOPEHUE Y MPECMBIKAIOIIHUXCS
y3J10Basi HEPBHAs CUCTEMA y KOJIbYAThIX YepBEH

23. YcTaHOBUTE MOCIIEI0BATENBHOCTD MIPOLIECCOB. MpoTekatromux ¢ yaacrueM TPHK.
IIpUCOeIMHEHHE aMMHOKHUCIOTHI K TPHK

00pa3oBaHUe BOJAOPOAHBIX CBSI3€H MeX 1y KOMIUIEMEHTapHbIMU Hykineotuaamu nPHK u

TPHK
nepemenienre TPHK ¢ amuHokucnoToit k pubocome
OTpbIB aMUHOKHUCIOTHI OT TPHK
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24. YcTaHOBUTE MOCIIEI0BATENBHOCTD NIPOLIECCOB, IPOMCXOAMUBIINX Ha 3€MIIE, B
XPOHOJIOTUYECKOM MOPSIIKE

BO3HMKHOBEHHUE KIIETOYHBIX (POPM JKU3HU

BO3HMKHOBEHHUE KOAIIEpPBAaTOB B BOJIE

BO3HUKHOBEHHE (DOTOCUHTE3a

pa3sBUTHE )KU3HU Ha CyIle

(dbopmMHpoBaHKE 030HOBOTO SKpaHa

25. Ilouemy arposkocucTeMa MEHEE yCTONYMBA, YEM MIPUPOHAS 3KocucTeMa? YKaKUTE HE
MEHee TpeX MPUYUH.

26. I[I/IFGTepO?)I/IFOTHOC pacTeHuEC ropoxa, UMCOIICE INTAAKUEC CEMCHA U YCUKH, CKPECTHUIIU C
pacTCHUEM C MOPIIUHUCTBIMHU CEMCHAMU oe3 YCHUKOB. I/I3B6CTHO, 4yTo 00a JOMHWHAHTHBIX I'CHa
(l"J'Ia,I[KI/IG CEMCHA U HAJIMYHC YCI/IKOB) JIOKAJIM30BaHbI B OJTHOM XPOMOCOME, KPOCCHMHI'OBEPA HE

npoucxoauT. CocTaBbTe cXeMy pemieHus 3aaa4un. OnpeaenuTe TeHOTHITBI POAUTENCH, (EHOTHITHI
Y T€HOTUIIBl TOTOMCTBA, COOTHOIIEHUE 0CO0€ei ¢ pa3HbIMU F'eHOTUIIaMu U (eHoTunamu. Kakoii

3aKOH IIpHU 3TOM HpO?IBJI?[CTC?I?

Hrorosasi KOHTpoOJIbHAsI paoTa 10 OMOJIOTUH
BapuanTt 1
1. VYpoBHu opraHu3zanuu XKUBOi MaTepuu.

2. UYro takoe mytauuu. Mx cBoiicTBa
3. Yo Takoe skojormueckue hakropsl. X BUABL.

Bapuanr 2
1. Tlepeuncnute KpuTEpUH (CBONCTBA) KUBBIX OPIraHU3MOB.

2. UYro takoe oHTOreHes. Ilepnossl oHTOreHe3a.
3. Yto Takoe MUKpO3BOIIONHSA. DAKTOPBI MUKPOIBOJIIOLIUH.

Bapuanr 3
1. Hazoswute nonoxenus kinerouHoit reopuu (T. [1IBanHa)

2. UYro Ttakoe pazMHOKeHHE. THUITBI pa3MHOKEHUSI.
3. UYro Takoe makposBomonus. Hanpasnenus Onoaoruyeckoro mporpecca.

Bapuanr 4
1. Yro Ttakoe oOMmeH BerrecTB? Trunel 0OMeEHA BEIIECTB.

2. UYro takoe opranu3m? Kakue ObIBalOT OpraHu3Mbl?
3. Yo Takoe cpena odutanusa? Tumsl cpen oOUTaHUS.

Bapuanr S
1. MonekynsipHbIii ¥ XUMHUYECKUI COCTAB KIJIETKH.

2. 3aKOH 3apOJIBIIIIEBOTO CXOJICTBA.
3. AHTpormoreHHoe Bo3eicTBre. Ero BUIIBI.

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

2. UYro Takoe CCJIICKIIMsA, OCHOBHBIC METOABI CCIICKIINHN.
3. CTaI[I/II/I B 3BOJITOIIMH YCJIOBCKA.

Bapuant 7
1. Yro Takoe reHOTHUI U (heHOTHUTI?

2. Yro Takoe MoaudUKAIMKI U KX CBOHCTBA?
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3. Uro takoe 6uocdepa. CocraB 6mochepsr.

Bapuanr 8
1. Yro Takoe Ouoreorienos? [IpuBeaure mpumep.

2. Yto Takoe N3MEHYHBOCTh. BUIbI N3MEHYMBOCTH.
3. Bopn0a 3a cymectBoBanue. @opMbl 60pLOBI 3a CYIIECTBOBAHHE.

Bapuanr 9
1. bakrepuaibHble U BUPYCHBIE 3a00JI€BaHMUSL.

2. Tlonstue Tpoduueckoit nenu. E€ crpoenue.
3. CoBpeMeHHBIE YEIOBEYECKHE PaChI.

Bapuantl10
1. Tlonsarue romeocrasa. Ero ¢pyHkuum.

2. TlonsaTtue «ren». JJOMUHAHTHBIE U PEIICCCHBHBIC T€HBI.
3. ABTOTPOdBI ¥ TETEPOTPOPHI.

[TPAKTUYECKAS pa6ota Ne 6

Tema: «OTX0AbI aBTOMATH3HPOBAHHOI'0 IPOU3BOJACTBA.»
Llenb: HanucaTs co001eHHe HA NMPeIJI0OKEHHYIO TEMY, COTJIACHO BADMAHTOM, IO
NpPeAI0KEeHHOMY IIaHYy.

Bapuanr 1
Tema: «JIeKTPOHHBIE 0TXO0bI: PO0JeMbI U ONIACHOCTH ».
IInan.
1. Bsenenue.

2. OcCHOBHAas 4YacThb:

a) Buzbl 2eKTPOHHBIX OTXO/I0B
0) [ToueMy 37€KTPOHHBIE OTXOABI — 3TO MPOOIEMA.
B) B uéM 0macHOCTh 2NIEKTPOHHBIX OTXO/IOB.

3. 3axiroveHue.

4. JlutepaTypa WM HHTEPHET PECYPCHI.

Bapwanr 2
Tema: «djaeKTpoHHBbIE 0TX0AbI. OCO0CHHOCTH YTHIN3ALUI
ITman.
1. Bsegenue.

2. OCHOBHAas 4YacThb:

a) [TepepaboTka 3JE€KTPOHHBIX OTXOJIOB.
6) OOpareHue ¢ 3JIeKTPOHHBIMU 0TX0aMu B Poccun.
B) COOp M yTHIHM3aIHMs JICKTPOHHBIX OTXOJIOB.

3. 3akioveHue.

4. JlutepaTypa UM UHTEPHET PECYPCHI.

[TPAKTUYECKAS pabora Ne 7

Tema: «Biausinue abuoTnyeckux GakTopoB Ha 310POBbE YeJI0BEKA P 00CTy:KMBAHUH U
padoTe ¢ aBTOMATU3HPOBAHHBIMH CHCTEMaMID)

Llenb: HanmMcaTh COOOIIEHUE T10 MPEIOKEHHON TEME.

[TPAKTUYECKAS pabora Ne 8
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Tema: «bnosorus B ;ku3HH Ka:x10ro. OCHOBHbIE HATIPABJICHUSI COBPEMEHH O
OMOTEXHOJOT N

Lenp: Hanmucath TOKJIA] HAa MPEJIOKEHHYIO TEMY.

I[TPAKTUYECKASI pa6ota Ne 9

Tema: «buosiorusi B ;ku3Hu Ka:xa0ro. [lIpumenenue 0MOTEXHOI0THIl B OBITY»

Ilens: Hanucath pedepaT o MpeIoKEHHON TEME.

[MPAKTUYECKAS pa6ora Ne 10

Tema: «BHOTEXHOJIOTHH B IPOMBIILIEHHOCTH. ABTOMATH3AI[UsA OMOTEXHOJIOTHYECKUX
NMPOU3BOJACTB.

Lens: [ToATOTOBUTH COOOIICHUE TIO MPEIOKEHHON TEME.

[TPAKTUYECKAS pa6ora Ne 11

Tema: «IIpoekTpoBaHue OMOKOHTPOJIEPOB U OHOM3MepHUTeeld B OMOTEXHOJIOTMYECKUX
HCCJIeTOBAHUAX»

Iens: Hammucatp pedepat 1o npejioKeHHOH TeMe.

[TPAKTUYECKAS pabora Ne 12

Tema: «KABTOMATH3AIUS CTEHA0BOI0 KOMILIEKCA I u3ydeHust pororpodon».

[enb: Hanncates coobiieHne no npeiokKeHHONH TEME.

1. MecTo BBIMOTHEHHMSI 3a/IaHUS - KAOMHET OOMIECTBEHHBIX JTUCITUTUINH
2. MakcuMaibHOE BpeMsl BBIIIOJIHEHUS 3aaHust: 45 MUH./4ac.
3. Bbl MOkeTe BOCTIONB30BAaTHCSI HHTEPHET pecypcamu

OcHOBHbBIE HCTOYHUKH

@enepanbHbiii 3akoH oT 29.12.2012 Ne273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepanum.

ITpuka3 Muno6pHayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHuu (enepanbHOTo
rOCyJapCTBEHHOTO 00pa30BaTENHLHOTO CTaHAAPTa CPEAHETO (TI0JIHOTO) 00IIEro 00pa3oBaHUs».

ITpuka3z MunoGpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHMM H3MEHEHMH B
[Tpuxa3z MunucrepcTBa obpasoBanust u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413
"O6 yTBepkIeHUH (ellepalbHOI0 TOCYAapCTBEHHOIO0 00pa30BaTENbHOTO CTAHAAPTA CPEIHErO
(momHOTO) O0IIIETO OOpa3zoBaHms"».

ITucemo /[lemapramMeHTa TrOCyJapCTBEHHOH MHOJUTHKH B cdepe MOJArOTOBKH PabOUMX
kagpoB u JIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpauuu Mo
OpraHu3allii  MOJY4YeHHs CpeAHero obmero oOpa3oBaHuss B NpeAeilax  OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CpPEIHET0 MPOPECCHOHATHHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO
o0rmiero o0Opa3oBaHuUs C yueToM TpeOoBaHUI (enepaabHbIX FOCyJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/JapTOB M TOJy4aeMoW MNpoQeccuu WM CHEHUAIBHOCTH CpPEeTHEro MpodecCHOHaIBLHOTO
o0pa3oBaHU.

buonorus: B 2 1. / mox pen. H.B.SApeiruna. — M., 2023.

Bbuonorusi: pykoBoACTBO K MPaKTHYECKUM 3aHATUAM / o1l pex. B.B.Mapkunoii. — M.,

2021.

HNapsun Y. Counnenus. — T. 3. — M., 2022.

HMapsun Y. IIpoucxoxaenue Buos. — M., 2022.

KoOwusinckuit B.A. ®unocodus 3K0IOTUN: KPATKUH Kypc: yued.mocodue Ajsi By30B.
—M

2018.

OpnoBa D.A. Hcropust aHTpOMOJIOTHIECKUX YICHUH: yueOHUK JI71s BY30B. — M., 2023.
ITexoB A.Il. buonorus, reneruka u napasurosnorus. — M., 2023.

Yeobwmer H.B., I'punesa I'.I'. buonorus. — M., 2023.

HNHTepHET-pecypcehbl:
O6pazoBarenbHas mwiardpopma FOpaiit urait.ru
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https://urait.ru/

www.sbio.info (Bcst 6uomnorus. CoBpeMeHHast OMOJIOTHsI, CTaThU, HOBOCTH, OMOINOTEKA).
www.window.edu.ru (Eaunoe okHO 10CTyIa kK 00pa3oBaTeabHbIM pecypcaM MHTepHeTa 1o 6uo-
JIOTUH).

www.5ballov.ru/test (Tect myist aOUTYPHUEHTOB 110 BCEMY IIKOJILHOMY KypPCY OHOJIOTHH).

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

www.biology.ru (buosorust B OtkpbiToM Koutemke. CalT CONEPKHUT 3SICKTPOHHBIH
yueOHuK 1Mo 6uosoruu, On-line tectsr).

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

www. nrc. edu. ru (buosornueckast kapTuHa mMupa. Pasien KOMIbIOTEPHOTO yueOHHKA,
pa3paboTaHHOro B MOCKOBCKOM I'OCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Pemkue u wucye3arolue >KUBOTHbIe PoccMm — MPOEKT
Oxonoruyeckoro nentpa MI'Y um. M.B.Jlomonocosa).

www.kozlenkoa.narod.ru (Jast Tex, KTO YYHMTCS caM M YYUT JPYTUX; OYHO H
JMCTaHIIMOHHO, OMOJIOTHH, XUMHH, IPYTHM IIPEAMETaM).

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

www. bril2018. narod. ru (buosorust s mKkoJbHUKOB. Kparkas, KOMITakTHasi, HO
JOCTaTOYHO MoApoOHas wuHpopMmanus 1o pasgenam: «OOmast Ouosnorus», «boraHukay,
«3o00i10rHAY», «HeIoBeK»
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