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PA3JIEJI 1. OHEHOYHBIE MATEPHUAJIBI 110 IUCHUIIVIMHE
1.1. [Inanupyempble pe3yabTaThl 0CBOEHHUS TUCUMUILINHBI

B pPE3yJIbTaTc OCBOCHU JAUCIHHUITIINHBI 06yqa}0m1/1ﬁca JOJIKCH
ACMOHCTPUPOBATH CJICAYIOIIUC PC3YJIbTATHI:
O0mme KOMIeTeH NN I[lnanupyemble pe3yabTaThbl 00y4eHHs
O01mue JAucuuniamHapHbie

OK 01. BeiOupats
CIIOCOOBI peICHUs 3a1a4
npodeccnoHaTBLHOMI
JeSTeTbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B ywactu TpynoBOoro BoCuTaHus:
- TOTOBHOCTH K TPYIY,
OCO3HAHUE [IEHHOCTH
MacTepcTBa, TPYy10io0ue;

- TOTOBHOCTb K aKTUBHOM
JESTEIIbHOCTH TEXHOJIOTUYECKOU
Y COIIMAIbHOW HAIPaBIEHHOCTH,
CIIOCOOHOCTH UHUIIMHPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKylO

NS TeTbHOCTB;

- HHTEpEeC K pa3indHbIM chepam
poQeCCHOHAIBHON
JESITEIbHOCTH, OBJa/IeHUE
VHHUBEPCATHHBIMU yICOHBIMU
MO3HABATEILHBIMU JICHCTBUSMU:
a) 6a30BBIC TOTUYECKHUE
NEeNCTBUA:

- CaMOCTOSITEILHO
dbopMynupoBath u
aKTyaJIu3UpoOBaTh NPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIIECTBEHHBIN
MPHU3HAK WIK OCHOBAaHUS AJIs
CpaBHEHMSI, KJIaCCU(UKALIUU U
00001IeHHS;

- OTIPEICIIATh 1IN
JeSITEIbHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUHU KX
JIOCTH>KECHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUThH KOPPEKTHUBHI B

NI TeTLHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU
MOCJIE/ICTBUM J1€ATEIbHOCTH;

- pa3BUBATh KPEATHBHOE
MBIIUICHUE TP PEIICHUN
KU3HEHHBIX TIPOOIEM

0) 60a30BBIE UCCIIEIOBATEIILCKUE
JIEUCTBUSL:

- BIIQJICTh HaBBIKAaMU y4eOHO-
HICCIIEN0BATEILCKON U

- chopMHpOBaTH 3HAHUS O MECTE U
posM OMOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B
(bopMHPOBAHUN COBPEMEHHON
€CTECCTBEHHOHAY4YHON KapTUHBI
MUDA, B IO3HAHUH 3aKOHOB
IPUPOJIBI U PEIIEHUH )KU3HEHHO
BaXHBIX COLMAIBHO-ITHYECKUX,
HKOHOMUYECKHUX, IKOJIOTHUECKUX
Ipo0JIeM Ye0BEeYeCTBa, a TAKXKE B
pEIIEeHNH BOIIPOCOB
paloOHaIbHOIO
IIPUPOIONOJIB30BaHUS; B
(GbopMHPOBAHUHU LIEHHOCTHOTO
OTHOUIEHMSI K IPUPOJIE,
o011ecTBY, 4EI0BEKY; O BKJIaJe
POCCHICKHX U 3apyOeKHBIX
yUYE€HBIX - OMOJIOTOB B Pa3BUTHE
Ouonoruu; GyHKIMOHAIBHON
I'PaMOTHOCTH 4Y€JI0BEKa IS
peLIeHHS KU3HEHHBIX TTPOOIIeM,
-YMETh BJIAJIETh CUCTEMOMN
OMOJIOrMYeCKUX 3HAHUI, KoTopas
BKJIIOYAET:

OCHOBOIOJIararolme
OMoJIOTNYeCKHEe TEPMHUHBI U
MOHSTHS (KHU3HB, KJI€TKA, TKaHb,
opras, OpraHu3sM, BuJ,
MOMYJISIIIMSL, SKOCUCTEMA,
ouoreHo3, ouochepa;
MeTa00JIM3M, TOMEOCTA3,
KJIETOYHBI UMMYHHTET,
OouocuHTe3 OenKa, OMONMOIUMEPHI,
JUCKPETHOCTD, CAMOPETYJIALMS,
CaMOBOCITPOU3BEICHUE,
HACJIEICTBEHHOCTb,
U3MEHYUBOCTb,
HHEPro3aBUCUMOCTh, POCT U
pa3BUTHE);

OMO0JIOTHYECKHUE TEOPUU:
kyerouHas teopus T. llIBanna, M
[Ineitnena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera I1. Opmux, U.1.
MeuyHuKOBa, XpOMOCOMHas!




MPOEKTHOW ESITENBHOCTH,
HaBBIKaMH pa3perieHus
npo0Jem;

- BBISIBJIATh IPUYMHHO-
CIICACTBECHHBIC CBSI3U U
aKTyaJIN3upOBAThH 33]1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHus], HAXOIUTh apTyYMEHTBI
JIUISL TOKA3aTeabCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh
napameTpbl U KpUTEpUU
peLICHHUS;

- AHAJIM3UPOBATH MTOJYYECHHBIEC B
XOJI€ pelIeHUs 3a1a4un
pe3ynbTaThl, KPUTUYECKU
OIICHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb [IEPEHOCUTH 3HAHUS B
M03HABATEIIbHYIO U
MPAKTHUYECKYIO 00JacTu
JKU3HEACATCILHOCTH;

- YMETbh UHTETPUPOBATH 3HAHUS
13 pa3HbIX MPEIMETHBIX
obnacreii;

- BBIJIBUT'aTh HOBEIC HUJICH,
npejjaraTh OpUruHaJIbHbIE
MOAXObI U PEIICHHUS;

- CIOCOOHOCTh MX
HCIIOJIF30BaHUS B
MMO3HABATEILHON U COIMAJIbHOM
MpaKTUKE

TE€OpHUs HACJIEeACTBEHHOCTH T.
Moprana, 3aK0H 3apOJIbIIIEBOTO
cxoactia K. bapa, sBontonmonHas
teopusa Y. JlapBuna,
CHUHTETUYECKAs TEOPUS
ABOJIIOIMH, TEOPUST AaHTPOIIOTEHE3A
Y. [JapBuHa;

Teopus ouoreoneHosa B.H.
CyxauéBa; yuenust H.W1. BaBunosa
- 0 llenTpax MHOTOOOpA3MUs 1
MIPOUCXOKICHHS KYJIbTYPHBIX
pacrenuii, A.H. CeBeprioBa

- O MyTSIX U HANPaBIECHUAX
sBosroruu, B.M. BepHaackoro - o
ouocdepe;

3aKOHBI (€IMHOOOpa3Us TOTOMKOB
MEPBOTO MTOKOJICHHS,
pacIICTUICHHS IPU3HAKOB,
HE3aBHCUMOI'0 HACIIeIOBaHMS
npu3HakoB I'. Mennens,
CIICIIJICHHOT'O HACJISI0OBaHU
MIPU3HAKOB ¥ HAPYIICHHS
cuerenus: reHoB T. Moprana;
TOMOJIOTUYECKUX PSIOB B
HACJICACTBEHHON N3MCHUYMBOCTH
H.N. BaBunoBa, TeHETUIECKOI'O
paBHoBecus JIx. Xapau u B.
Baitn6epra;

3apoasieBoro cxojcrea K. bapa,
OMOTEHETUYECKOT0 3aK0HA .
I'exkens, . Mromnnepa);
MPUHITUIIBI (YUCTOTHI TAMET,
KOMIUIEMEHTAPHOCTH);

npaswia (Muaumyma 1O. JInbuxa,
AKOJIOTUYECKON MUpaMUabl YU CEIl,
OMOMacchl U SJHEPTHUH);

TUMOTE3HI (KoarepBaTHol A.M.
OmnapuHa,

nepBUYHOTO OynboHa JIx.
Xonneitna, mukpocdep C. Dokca,
pubosuma T. Yek);
-copMHUpOBATH YMEHUS
PacKpbIBaTh COJIEpKAHUE
OCHOBOITOJIAralOIINX
OMOJIOTHYECKUX TEOPHd U
TUIIOTE3:

KJIETOYHOU, XPOMOCOMHOM,
MYTallHOHHOM, 3BOJIFOLIIMOHHOM,
MIPOUCXOKICHUS )KU3HU U
4eJIOBEKa;

BJIaJICHUE CUCTEMOM 3HAHUU 00
OCHOBHBIX METO/IaX HAYYHOTO




MO3HAHUS, UCIIOJIb3YEMBIX B
OMOJIOTMYECKHUX HCCIEA0BAHUAX
JKUBBIX 00BEKTOB M 3KOCUCTEM
(omucanue, U3MepeHue,
MIPOBEJICHUE HAOIIOICHUN );
crocob6aMHu BBISIBIICHUS M OLEHKU
AHTPOTIOTEHHBIX U3MEHEHHH B
IPUPOJIE;

-copmupoBaTH yMEHUs
pacKpbIBaTh OCHOBOIOJIAraolue
OMOJIOTMYECKHUE 3aKOHBI H
3akoHomepHoctH (I'. Menpnens, T.
Moprana, H.J. BaBuiiosa, 3.
I'exkens, @. Mromnepa, K. bapa),
IPaHUIBI UX IIPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

-YMETb BBIJICJIATH CYIIECTBEHHBIE
MIPU3HAKU:

CTPOEHUS BUPYCOB, KIIETOK
IIPOKAPUOT U IYKAPHOT;
OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHH3MOB,
BUJIOB, OMOTEOIIEHO30B,
HKOCHUCTEM U OHOCHEpPHI;
CTPOEHHS OPTaHOB U CUCTEM
OPraHOB PACTEHUM, KUBOTHBIX,
YeN0BEKa;

MIPOLIECCOB KU3HEIEATEIBHOCTH,
MPOTEKAIOIINX B OPraHU3Max
pacTeHMi, )KUBOTHBIX U YEIOBEKA;
OMOJIOTHYECKUX MTPOLIECCOB!
oOMeHa BeriecTB (MeTabonIu3M),
nH(pOpMaIIUU U TIPEeBpaIleHus
SHEpPruu, OpoKEeHHUs,
aBTOTPO(HOI0 U reTepoTpoPHOro
TUIIOB MUTaHUA, (POTOCUHTE3A U
XEMOCUHTE3a, MUTO3a, MEi103a,
ramMeToreHesa, sMOpuoreHesa,
NOCTAMOPHOHAIBHOTO PA3BUTHSA,
Pa3sMHOKEHUs, HHIUBHIyaTbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AMMOICHCTBHS
TEHOB, TETEPO3UCA; IEUCTBUI
HCKYCCTBEHHOT0 0TOODA,
CTaOMIIM3HUPYIOLIETO, ABHKYIIETO
U Pa3pbIBAIOIIETO €CTECTBEHHOTO
otbopa;

aJIJIONIaTPUYECKOT0 U
CHUMITaTPUYECKOTO
BUJI000pa30BaHNs; BIUSHUS
JBUKYIIUX CHJ SBOJTIOIINH HA
reHOo(OH T TOMYJISAIINH;




IPUCIIOCOOJICHHOCTH OPTaHU3MOB
K cpesie OOuTaHus, Yepe1OBaHUs
HAIPABJIEHUI 3BOJIIOLUY;
KpyroBOpOTa BEUIECTB U MMOTOKA
SHEPrUH B IKOCHUCTEMAX;
-puOOPECTH ONBIT IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOT'O
MO3HAHUS, UCIIOJIb3YEMBIX B
Oouonoruu:

HaAOJI0/IEHUS ¥ OMTUCAHUSI )KUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHU3aly U MIPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBI/IBIDKEHUS TUIIOTE3, BBIABIIATH
3aBUCHMOCTH MEXKTY
UCCIIeTyeMbIMU BEIIMYNHAMH,
OOBSACHATH TIOTyYCHHBIC
pe3ynbTaThl U (OPMYIUPOBAThH
BBIBO/IbI C UCIIOJIb30BaHUEM
HAay4HBIX [OHATHI, TEOPUI U
3aKOHOB;

-chopmMupoBaTH YMEHUS BEIICTIATH
CYILECTBEHHbIC TPU3HAKU
BHUPYCOB, KJIICTOK ITPOKAPUOT U
HYKapHoT;

OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUIOB, OMOTEOIIEHO30B U
HKOCHUCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIpEeBpAIICHHs SHEPTUHU B KIIETKE,
(dhoToCHHTE3a, TNIACTUYECKOTO U
HHEPreTHUECKOT0 OOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OTLIIOIOTBOPEHUS, PA3BUTUS U
Pa3MHOKEHUS, UHIHBHUTyaJILHOTO
pa3BUTHA OpraHU3Ma
(oHTOTEHE3a), 6OPHOBI 32
CYIIIECTBOBaHHE, ECTECTBEHHOTO
ot0Oopa, BuA000pa3oBaHus,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpejie OOMTaHuUs, BIUSHUS
KOMITOHEHTOB DKOCHCTEM,
AHTPOTIOTCHHBIX H3MCHCHH B
HKOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpPOTAa BEIIECTB H
MpeBpallleHe YHEPTUHU B
ounocdepe;

-chopmupoBaTH YMEHUs
MPUMEHSITH ITOJTYICHHBIC 3HAHHS
JUTsL OOBSICHEHUSI OMOJIOTHYECKHIX
MPOLECCOB U SIBJICHUM, TS




MPUHSITHS TPAKTUIECKUX
pEeLIECHH B TIOBCEIHEBHOW KU3HU
C 1eNbI0 00eCIICUCHUS
0€301aCHOCTH CBOETO 3/I0POBbS U
310POBbS OKPYKAKOLIUX JIHOJIEH,
coOJTI0IeHHS 3T0pOBOTO 00pasa
JKU3HU, HOPM TPaAaMOTHOTO
MOBEJICHUS B OKPYKArOIIECH
MPUPOAHON CpelE;

IMOHUMaHUuEe HEOOXOIMMOCTH
HCIIOJIb30BaHUS JOCTHKCHUM
COBPEMEHHOI OMOJIOTHUN U
OMOTEXHOJIOTHI JJIst
paIMoOHAIBHOTO
MPUPOIOTIONB30BAHUS; YMEHUE
MCIIOJIb30BaTh COOTBETCTBYIOIIUE
apryMEHThI, OMOJIOTUIECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY IS
JIOKa3aTeJIbCTBA POJCTBA
OpPTaHW3MOB Pa3HBIX
CUCTEeMAaTUUYECKUX TPYIIIL;
B3aMMOCBSI3U OPTaHHU3MOB U
cpenbl OOUTaHMS; €IMHCTBA
YEJIOBEUECKHUX pac;
HEO0OXOIUMOCTH 3710POBOTO
o0pa3a )XKM3HHU, COXPAaHEHUS
pa3HOOOpa3us BUIIOB U
IKOCHUCTEM, KaK YCIIOBUS
COCYIIIECTBOBAHUS IPUPOJIBI U
YEeJI0BEYESCTBA;

-copMHUpOBaTH YMEHUS peliaTh
OMOJOrHYECKUE 3a/1a4M,
COCTaBIIATh TCHOTUITNYECKUE
CXEMBI CKPEIIUBAHUS JTS Pa3HbIX
TUIIOB HACNIE0OBaHUS TPU3HAKOB Y
OpPTaHW3MOB, COCTABIISATH CXEMBI
MepeHoca BEIIeCTB U SHEPTUU B
AKOCHCTEMax (LIeTH MUTaHUs,
TIUIIEBBIE CETH ), BBISBIIATH
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U
MEXY HCCIETYEMbIMU
OMOJIOTHYECKUMH 00BEKTaMHU,
MIPOLIECCaMH U SIBIICHUSMU;
JIeJTaTh BBIBOJIBI M IIPOTHO3BI HA
OCHOBaHUH TONyYEHHBIX
pEe3yIbTaTOB,;

-chopmupoBaTH yMEHUs
KPUTHYECKH OI[CHUBATH
uHpOpMALIHIO0 OHOIOTHYECKOTO
COJICPIKaHUs, BKITIOYAIOTIYIO
TMICEBJIOHAYYHBIC 3HAHUSI U3
Pa3IMYHBIX HCTOYHUKOB




(cpenctBa MaccoBoi
nH(popMaIuu, HayJHO-
HOMYJISIPHBIE MaTepHAIIBI);
MHTEPIPETUPOBATH ITUYECKUE
acTIeKThl COBPEMEHHBIX
UCCIIeIOBaHMM B OMOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;
paccMmarpuBath rio0aibHbIe
HKOJIOTHYECKHUE TPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOILIEHHUIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHHUE OLIEHUBATh
ATHYECKHE aCTIEKTHl COBPEMEHHBIX
UCCIIeIOBaHUM B 00J1acTH
OMOTEXHOJIOTUU M TCHETUYECKUX
TEXHOJIOTH (KIIOHUpPOBaHHE,
HCKYCCTBEHHOE OILUIOIOTBOPEHHUE,
HaNpaBICHHOE U3MEHEHHE TeHOMa
U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);

-copmMupoBaTH YMEHUs
co3/aBaTh COOCTBEHHbIE
MUChbMEHHBIC U YCTHBIC
COOOILIEHUsI HA OCHOBE
Ounosornueckoi nHGopMauu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh
MOHSTUMHBIN anmapar GuoJIoTuu;
- YMETh BBIIBUTATh TUIOTE3HI,
MIPOBEPATH UX
HKCIIEPUMEHTATbHBIMU
cpenctBamu, GOpMyITUPYS LIEThb
UCCIIE/I0BaHMsI, aHATTU3UPOBATh
MIOJTy9YECHHBIE PE3YIIbTaThl U
JIeNIaTh BBIBO/IBI,

-IPUHUMATh Y9acTHE B HAYYHO-
UCCIIeI0BATEIbCKON paboTe 1o
OMOJI0THH, SKOJIOTHH U MEIUIINHE,
IIPOBOJIUMON Ha 6a3e MIKOJIBHBIX
Hay4YHBIX OOIIECTB U MyOIMYHO
NPECTABIATH MOJyYSHHbIE
pe3yIbTaThl HA YICHUIECKHX
KOH(epeHIMIX pa3HOro YPOBHS;

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MIOMCKA, aHaJN3a U
HMHTEPIPETAINH
uHpopmanuu, u
nH(OpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
po¢heCCUOHATHHON

B o6actu IeHHOCTH Hay9IHOTO
NIO3HAHMS:

- copMHUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U
00I11eCTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JINAJIOTe

-copMHUpOBATH YMEHUS
KPUTUYECKH OIICHUBATh
nH(pOpMaLIHIO0 GUOJIOTHYECKOTO
COJIepKaHUs, BKITIOYAIOIIYIO
ICCBAOHAYYHBIC 3HAHUA U3
Pa3IUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uHpOpMaLUU, HAYYHO-
MOMYJISIPHBIE MaTEePHUATIbI);




ACATCIIbHOCTH

KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
HOJUKYJIBTYPHOM MHUDE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOM
U YUTATEIbCKON KYJIbTYPHI KaK
CpeZCTBa B3auMOJeHCTBUA
MEXY JIIOJIbMU M TTO3HAHUS
MUDPA;

- OCO3HAaHME LICHHOCTU Hay4YHOU
JeSITeIbHOCTH, TOTOBHOCTh
OCYILECTBIISITh MPOCKTHYIO U
UCCIIEI0BATEIbCKYIO
JeSITeTbHOCTh UHIANBHTYyaTbHO U
B TpYIIIIE;

OBnazeHne yHUBEpPCAIbHBIMU
y4eOHBIMH [103HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBbIKaMH MIOJTyYEHUS
uHPOpPMALIUU U3 HCTOYHUKOB
pasHbIX TUIIOB, CAMOCTOSITEIILHO
OCYILECTBIISATH TIOMCK, AHAJIN3,
cUCTEMaTH3alHIo U
MHTEPIpETanio HHPOPMALIUU
pas3InYHbIX BUAOB U (popM
NPEICTaBIICHHUS;

- C03/1aBaTh TEKCTHI B PA3JIMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUS
uHGpOpMAaIIUU U LIETEeBOI
ayJIMTOpUH, BBIOUpas
ONTUMAJIbHYIO (hopMy
NIPEJICTAaBICHNUS U BU3yaTH3aIHH;
- OLIEHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTH HHPOPMAIINH, e
COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;
- HCTOJIb30BATh CPEACTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
cobioieHreM TpedoBaHUH
SPrOHOMUKH, TEXHUKH
0e30IaCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX
¥ 3TUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM
0e30macHOCTH;

- BJIaJIeTh HaBbIKaMH
pacrio3HaBaHMs U 3AIIUTHI

MHTEPIPETHPOBATH ITUYECKHE
aCTeKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH,
MeAUINHE, OMOTEXHOJIOTHH;
-UHTEPIIPETUPOBATH STHUECKUE
aCIeKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH,
MeAUINHE, OMOTEXHOJIOTHH;
paccMmarpuBath Tio0aabHbIC
HKOJIOTMYECKHE TPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIINIO, YMEHHE OLICHUBATh
ATHUYECKHUE aCIIEKThl COBPEMEHHBIX
UCCIICIOBaHUI B 00JIACTH
OMOTEXHOJIOTMH U T€HETUYECKIX
TEXHOJIOTUH (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OILI0IOTBOPEHUE,
HAIpPaBIEHHOE U3MEHEHHE TeHOMa
U CO3JJaHHE TPAHCTEHHBIX
OpraHU3MOB);

-chopMupoBaTH YMEHUS
co3/1aBaTh COOCTBEHHBIE
MUCHMEHHBIC U YCTHBIC
COOOIIIEHUsI HA OCHOBE
Ouosornveckoit nupopMauu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh
NOHATUIHBIN annapaT OMOJI0THH




uHpopManuu,
nH(}pOpMaAITMOHHON
0€301aCHOCTH JINYHOCTH

OK 04. DddexTuBHO
B3aHMOJCHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

- TOTOBHOCTb U CLIOCOOHOCTBH K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON
U COLMAJIbHON AESITeNbHOCTH;
OBnazeHne yHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JICUCTBUSIMU:

0) coBMecTHas JesTeIbHOCTD:

- IOHUMATh U UCTIOIH30BATh
MPEeUMYyIIeCcTBa KOMaHAHON U
WHIUBUTyaJIbHON PabOThI;

- IPUHUMATD 1I€TTH COBMECTHOM
JIeATEeTLHOCTH, OPTaHU30BBIBATh
¥ KOOPAMHUPOBATH JEHCTBUS MO
€€ JIOCTHUKEHHUIO: COCTABIIATh
IJIaH ISUCTBUM, paclpeesiTh
pPOJIM C y4ETOM MHEHUI
Y4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPAMHUPOBATH U BBHIMOJIHATH
paboTy B YCIOBUSX PEATBHOTO,
BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJIATH IO3UTUBHOE
CTpaTernyeckoe MoBEJCHUE B
pa3IMYHBIX CUTYaIUsX,
MPOSIBISITH TBOPUECTBO U
BOOOpaxkeHue, ObITh
WHUIIUATUBHBIM

OBnazneHne yHUBEpPCAIbHBIMU
PEryIATUBHBIMU IEUCTBUSMU:
T) IPUHATHE ce0sl U IPYTUX
JIIOJICH:

- IPUHUMATh MOTHBBI U
apryMeHTHI IpYTUX JIOACH Mpu
aHaJN3€e Pe3yIbTaTOB
JIeATEIbHOCTH;

- MPYU3HABATh CBOE TIPABO U
MpaBo JAPYTUX JIOACH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UITUU
JIPYroro 4ejoBeKa

-chopMupoBaTh YMECHUS
CO03/aBaTh COOCTBEHHBIC
MUCHbMEHHBIC U YCTHBIC
COOOIICHUSI HA OCHOBE
Ounosornueckoi nHGpopMaIuu u3
HECKOJIbKUX UCTOYHHUKOB,
IPaMOTHO UCIIOJIb30BATh
NOHATUMHBIN anmnapar OuoJoruu;
- YMETh BBIJIBUTATh TUTIOTE3BI,
MIPOBEPSTH UX
IKCIIEPUMEHTATbHBIMH
cpeactBamu, GOpMYIUPYS LIEITb
UCCIICIOBaHMSI, aHAJTU3UPOBATh
MOJTyYCHHBIC PE3YJIbTATHI U
JIeNIaTh BBIBOJIBL;

-IIPUHUMATh Y9acTHEe B HAyYHO-
UCCIIEIOBATEIBCKOW paboTe 1Mo
OMO0JI0TUH, SKOJIOTHH U MEIULIMHE,
MIPOBOJIMMON Ha 0a3e MIKOJIbHBIX
HAyYHBIX OOIIECTB U MyOIHYHO
NPECTABIIATh MOJTyYCHHBIC
pe3yJIbTaThl HA YYCHUYIESCKHIX
KOH(EPEHIHUSIX PA3HOTO YPOBHS

OK 07. ConeiicTBOBaThH

B o0iacTi 3KOJIOTUYECKOTO

-BJIaZE€Th CUCTEMOMN 3HAHUI 00




COXPAHEHHUIO
OKpY>Karolleu cpepl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHUHU KIIUMarTa,
MIPUHLIMITBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B UPE3BbIYAHBIX
CUTYaIUsAX

BOCIIUTAHUS:
- chopMHUPOBAHHOCTH
JKOJIOTUYECKOH KYJIbTYPHI,
ITOHUMAaHUE BIIUSHUS
COIMAIbHO- SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
IIPUPOJHON U COLMATIbHOU
Cpellbl, 0CO3HAaHUE TTI00aIBLHOTO
XapakTepa 3KOJOTH4YEeCKUX
npo0Jem;

- INIAHUPOBAHUE U
OCYIIIECTBJICHUE JICUCTBUI B
OKpYXarollel cpesie Ha OCHOBE
3HAHUS LeJIe yCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;
AKTHUBHOE HENPUSATHE JICHCTBU,
IIPUHOCSIIMX BpEl OKPYXKaroIen
cpene;

- YMEHHUE [IPOTHO3UPOBATH
HeOJIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS
MPEAIPUHUMAEMBIX JICHCTBHIA,
MpeAoTBpalaTh Ux;

- pacuIMpeHHe OIbITa
JIEATEIbHOCTH 3KOJIOTMYECKOU
HaIPaBJIEHHOCTH HA OCHOBE
3HaHWH Mo (pu3nKe

OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHUSI, UCIIOJIb3YEMBIX B
OMOJIOTMYECKHUX MCCIIECAOBAHUSIX
KHUBBIX O0BEKTOB U SKOCHUCTEM
(omucanue, U3MEpEHHUE,
MIPOBEICHUE HAOJIOICHU );
Croco0aMHu BBISIBJICHUS M OIICHKH
aHTPOMNOTECHHBIX U3MEHEHHI B
IPHUPOJIE;

-YMETh BBISIBJIATH OTJIMYUTEIbHBIC
MPU3HAKU KUBBIX CHCTEM, B TOM
qrciie TpudoB, pacTeHUl,
JKUBOTHBIX U YEIIOBEKA;
MPUCTIOCOOIECHHOCTh BUOB K
cpene oOuTaHus, a0MOTHYECKUX H
OMOTHYECKIX KOMIIOHEHTOB
DKOCHCTEM, B3aMMOCBSI3EH
OpraHu3MOB B COOOIIECTBAX,
aHTPOTIOTEHHBIX U3MEHEHHI B
3KOCHCTEMAaX CBOSH MECTHOCTH,
-YMETh BBIJIENSATH CYIIECTBEHHBIE
MPU3HAKNA OMOJIOTHYECKHUX
MIPOLIECCOB:

oOMeHa BeliecTB (MeTabonus3Mm),
uH(pOpMaIIUU U TIPEeBpaIleHus
SHEPruu, OpOKEHMUS,
aBTOTPO(HOIO U reTepoTPOPHOTro
TUIIOB MUTaHUA, (POTOCUHTE3A U
XeMOCHHTE3a, MHUTO3a, Meii03a,
ramMeToreHesa, YMOpHUOTeHe3a,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOKEHUS, UHIHBHUTyaJILHOTO
pa3BUTHA OpraHU3Ma
(oHTOTEHE3a), B3AUMOICHCTBUS
T€HOB, T€TEePO3HCa;

JIEUCTBUI HCKYCCTBEHHOTO
oT0O0pa, CTAOMITU3UPYIOIIETO,
JIBIKYIIETO M Pa3pBIBAIOIIETO
€CTECTBEHHOTO 0TOOPA;
QJIJIOTIATPUYECKOTO U
CUMMATPUYECKOTO
BHUJ1000pa30BaHus; BIUSHUS
JBUKYIIUX CHJ SBOJIOIIUH HA
TeHO(OH/T IO YJISAIIHH;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpejie OOUTaHusl, YePeTOBAHMS
HATPaBIICHUH IBOJIOINY;
KpyroBOpOTa BEIIECTB U ITOTOKA
HHEPTUH B SKOCHCTEMAX




1.2. @®opma mNpPOMEKYTOYHOH arrecTauuu oO0ydamomerocss 1o
AUCHHUILINHE

dopmMamMH TPOMEKYTOYHON aTTECTAIMH O AWCIUILIUHE SIBISICTCS 3a4eT C
ornieHKkor (muddepenHniupoBanHblii 3a4yeT) (2 ceMecTp), KOTOPBIM IPOBOJUTCS B
NUCHhMEHHOHU (hopMme.

1.3. OueHo4Hble MaTepHAJIbI ISl IPOBEACHHUS MPOMEKYTOYHOH aTTeCTALUMN
o0y4yaromuxcs 1Mo JUCUUILIHHE

2 ceMecCTp

Koabl konTpompyembix komnerenuuii: OK 01, OK 02, OK 04
®opma koHTpoOIs: TUhDEepEeHIINPOBAHHBIN 3a4eT
KourpoabHas padora

1. A3orucToe ocHOBaHue ageHUH B MoJiekyJie JJTHK kommiemenrapHo...
1) ryanuny;

2) UMTO3UHY;

3) ypaumuy;

4) TUMUHY.

2. K nypuHOBBIM a30THCTHIM OCHOBAHUSIM OTHOCSTCH...

1) aneHuH U ryaHuH;

2) ryaHVH U IIUTO3HH,;

3) UUTO3UH U ypalWI;

4) ypauui v aJieHuH.

3. Boioepure pynkuuo uPHK?

1) XxpaHeHHe reHeTu4ecKoi HHpOpMaLIHH;

2) TpaHCTIOPT aMUHOKHUCJIOTHI B pubOCOMYy;

3) BXOJIUT B cOCTaB pubOCOM;

4) nepenoc renernuecko napopmarmio ot JJHK x pudocome.

4. KiieTku 3yKapuoT He co/IepsKar...

1) nuzocom;

2) pubocowm;

3) me30coMm.;

4) xomruiekca ['onbxu.

5. KiieTku npokapuor coaepxar...

1) KIETOUHBIN LIEHT;

2) SHAO0MJIa3MaTUYECKYIO CETh;

3) pubGOCOMBI 1 ME30COMBI;

4) xomruiekc ['oNbIKU U JTU30COMBI.

6. Kakue opranonipbl BCTpe4aroTcsi TOJIbKO B PACTUTEJIbHBIX KJIETKAX?
1) sHIOMIIa3MaTHYECKASI CETh;

2) TIaCTU/IbL;

3) MUTOXOHAPUH;

4) xoMmruiekc ['oabmxu.

7. B metadazHoii XpOMOCOMeE BbIACJIAIOT...

1) mieun u ueHTpocomy;

2) IEHTPOCOMY U LIEHTPUOJIH;



3) LEHTPHUOIU U LIEHTPOMEDY;

4) IeHTpOMEPY U TUICUH.

8. K aBTOoTpopam oTHOCHATCH...

1) BUpYCHI;

2) XeMOCHHTE3UPYIOIIUE OaKTEPHH;

3) rpuoBmI;

4) mapa3uTHUYECKHEe OAKTEPUH.

9. Tpanckpunuus — 3TO...

1) cBa3piBanue aMuHOKHUCIOTHI ¢ TPHK;

2) nepeHoC AMUHOKHUCIIOTHI B puOOCOMY;

3) yaBoenue monekynsl JIHK;

4) cunte3 nPHK na matpune JHK.

10. Ecain koaupymomas 0eyiok 4acTb resa cogep:xur 6000 map Hykieoruaos,
TO CKOJbKO AMUHOKHCJIOT B KOAMPYEMOil MoJieKyJie Oenka?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepe4ncieHHbIX 00Jie3Hel, BbI3bIBAKTCH BUPyCaAaMHu?
a) Tyoepkyne3 u qudrepus;

0) dudrepus u CIIN/;

B) CIIN/I v rpunm;

T') TPUIII U TYOEPKYJIe3;

12. B pe3yabTaTe nepBoro aejeHuss Meio3a NpOMCXOAUT:
a) YBEJIMUCHUE HAaOOpa XPOMOCOM;

0) ymMeHblIeHuEe Habopa XpOMOCOM;

B) COXpaHEHHUE UCXOIHOTO HA0Opa XpOMOCOM.

13. YUrto npoucxoxaut B anadase Il meiioza?

a) CIIMpaIN3aIns XpOMOCOM;

0) pacxoXJIeHHE K TIOJF0CAM JIBYXPOMATHUTHBIX XPOMOCOM;
B) PACXO’KJICHHE K MOJIKCAM XPOMATHU/T;

I') PacoJIOKEHHE XPOMOCOM B TIJIOCKOCTH DKBATOPA KIIETKH.
14. YcTaHOBHTE COOTBETCTBHE

Opranong LOMINT T
1) pubocoma A) nepeBaprBaHUE OTMEPIINX KIETOK
2) XJOPOILIACTHI b) dortocuntes
3) IU30COMBI B) cunres Genka
4) neHTpuoau ') obpazoBanue BepeTeHA JIECICHUS

15. BoiOepuTe XuUMUYecKHe 3JIeMEHTHI KJIETKH, KOTOpble BXOIST B COCTAB
OpPraHuYecKMX BellecTB:

1) kanbLMii;

2) yriepos;

3) UMHK;

4) BOIOpO;




5) Kuciaopos;

6) Me/ib;
7) a3o0T.
16. YcTaHOBHTE COOTBETCTBHE

I'pynnbl aMMHOKHCJIOT IIpeacraBuresn
1. HenrpasnbHbie A) TilyTaMUHOBAsI KHCIIOTA
2. Kucnsie b) nuzun
3. OCHOBHBIE B) ananun

17. B moaexyJie JJHK Hyk/I1e€0THIBI, coAepKalIue aJeHUuH, cocTaBaAalT 10%.
CKoOJIbKO TNPOLEHTOB B JaHHON MOJIEKYJIe HYKJICOTHIOB, COJEPKAIIUX
HUTO3UH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B mosekyie PHK nHykiieoTuabl, cogep:kamue ypauui, cocrapiasaiotr — 30%
u ageHuH — 40%. CkoJbKO TNPOUEHTOB AaJCHWIOBBIX HYKJICOTHAOB
comepxxurca B uenu JIHK, kommiieMeHTapHOMTOW, Ha KOTOPOM
cuHTe3upoBasach 3ra PHK?

1) O;

2) 30;

3) 35;

4) 40.

19. Yuacrok mogekyasl IHK cocrout u3 60 map nykiaeorugos. Onpenennre
JNJIMHY 3TOr0 y4actka (paccrosinue mexay Hykiaeorugamu B IHK cocraBisier
0,34 um)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parment moJiekyasl IHK comepxkut 1230 HyKJI€OTHAHBIX OCTATKOB.
CKo0JIbKO AaMHHOKHCJIOT OyAeT BXOAUTH B COCTaB Oeska?

1) 205;
2) 410;
3) 408;
4) 360.
ITAJIOH OTBETOB:
1 2 3 4 5 6 7 8 9 10
4 1 4 2 3 2 4 2 4 4
11 12 13 14 15 16 17 18 19 20
B § B 1-B; | 2457 | 1-B; 4 3 1 2
2-B; 2-A;
3-A; 3-b

4-T




2 cemecTp
Koasbl kouTposmpyembix komnerennuii: OK 01, OK 02, OK 04, OK 07,
®opma koHTpOJIS: AU depeHITMPOBAHHBIN 3a4eT
3ajanns K 3a4ery
Yacrts 1
1. XUMMNYECKYIO OCHOBY XPOMOCOMBI COCTABJISAET MOJIEKVYJIA
+ 1) ne30KkcupuOOHYKIEMHOBOM KUCIIOTHI
2) puOOHYKIICMHOBOW KHCIOTHI
3) nunuaa
4) nonucaxapuaa
2. YIAJIJEHUE TMUMEPOB TUMHWHA B MOJIEKVYIJIE JIHK ITPOUCXOJUT B
[TPOLIECCE
1) TpancBepcuu
+ 2) penapanuu
3) peruukanuu
4) Tpanchopmanu
3. JUIA OBPA30OBAHNMA JIMTINHOT'O BUCJIOA BAXHBI
B3AUMOJIEVCTBUS MEX]TY MOJIEKYJIAMU JIMITHIOB:
1) BonopoaHble U HOHHBIE
2) NOHHBIE U KOBAJICHTHBIE
3) KOBaJIEHTHBIE U TUAPODHOOHBIE
+ 4) Tonbko ruapodoOHbIe
4. YVIAJIEHUE IUMEPOB TUMNWHA B MOJIEKVJIE IHK ITPOUCXOANT B
[TPOLIECCE
+ 1) penapauuu
2) Tpanchopmanuu
3) TpaHcBepCcUU
4) perMKauuu
5. I KJIETOK PACTEHMI HE XAPAKTEPEH CUHTES3
1) aMrMHOKHCIIOT
2) HYKJICOTHJIOB
+ 3) raukoreHa
4) pochomunuaos
6. B I[TPO®A3E MUTO3A TJIMHA XPOMOCOMbBI YMEHBIIIAETCA 3A
CUET
1) TpaHCKpUIIIUU
2) peayIIuKaluu
3) neHarypauuu
+ 4) cniupanuzanuu
7. BIATOAPA KOHBIOT' AT U KPOCCHUHI'OBEPY TTPOUCXOIUT
1) yBenuueHue yncia XpoMOCOM BJIBOE
+ 2) oOMeH reHeTudeckoi nHpopMalueil Mex Iy TOMOJIOTHYHBIMUA XpOMOCOMaMHU
3) yMEHbIIIEHUE YUClia XPOMOCOM BIIBOE
4) yBenu4yeHHUE YHUCIIa TAMET
8. IIOJIMITENTUAHBIE LETIK CUHTE3UPYOTCSA HA PUBOCOMAX,



HAXOJAINXCA:

1) B uuTo3051€ 1 MOIU(MUIIUPYIOTCS TAKXKE B LIUTO30J1€

2) B IUTO30J1€, 3aTeM MoAUPUIIpPYIOTCs B annapare ['omabmku

+ 3) Ha MeMOpaHe PHI0IIa3MAaTHYECKOTO PETUKYIIyMa, 3aTeM MOJIU(DUIIMPYIOTCS B
anmapate [ 'oybKu

4) B IMTO3071€, 3aTEM MOAUPHUITUPYIOTCS B JIIOMEHE JIM30COMBI

9. UHTPOHbI BCTPEUHAIOTCA B 'EHAX

+ 1) TOIBKO 2yKapHOT apxebakTepuit

2) 3yKapuoT U 3y0aKTepuii

3) sybakTepuii u apxebakTepuit

4) apxebakTepuii U YyKapuoT

10. BCE PEAKIIMMN CUHTE3A OPI'AHMYECKUNX BEIHIECTB B KJIETKE
[TPOUCXOJAT

1) o6pazoBanrem Mosekyn ATO

2) ¢ 0OCBOOOXKACHUEM DHEPTUU

3) paciernyieHueM BeIecTB

+ 4) UCroNb30BaHUEM SHEPTUU

11. U3 OJHOW MOJIEKVJIBI HYKJIEMHOBOW KHCJIOTBI B
COEJUHEHUU C BEJIKAMU COCTOUT

1) MUTOXOHIpUS

+ 2) xpomocoma

3) ren

4) xJoporuiact

12. JOYEPHUE XPOMATHUJIbI CTAHOBATCA CAMOCTOSATEJIBHBIMU
XPOMOCOMAMMU TTOCIJIE

1) cmapuBaHUs TOMOJIOTHYHBIX XPOMAaTH/

2) obMeHa y4yaCcTKaMH MEXTy TOMOJIOTHYHBIMU XPOMOCOMAaMH

+ 3) pazneneHus: COeIUHSIONICH X IEHTPOMEPHI

4) BbICTpauBaHMsI XPOMOCOM B SKBATOPHAIIBHOM MIIOCKOCTH KIIETKH

13. TEHETUYECKUM KO/ — DTO:

1) Habop KIJIETOYHBIX TEHOB

2) HYKJICOTH/IHAS TIOCJIEI0BATEIbHOCTh T'€HA

3) reHeTuyecKas SKCIpeccust

+ 4) cucreMa 3anucu reHeTuYecKor nHpopmanuu

14. B KAKUX 13 INTEPEUMCJIEHHBIX OPT"AHEJIJI CAMA S BBICOKAA
KOHIIEHTPALINA Ca2+

1) simpe

+ 2) MUTOXOHIPUSIX

3) uuroriazmMe

4) anmmapate ['onbxu

15. KAKHWE W3 TIEPEYUCJIIEHHBIX HUWXE CTPYKTYP KJIETKM HE
NMEKOT MEMBPAHBI

1) nu3ocombl

2) XJOpOIIACThI

+ 3) sSApBIIIKH



4) anmmapat ['onbmxu

Yacrts 2

16. BOCCTAHOBUTE B NCTOPUYECKOM [IJTAHE
IIOCJIEJJOBATEJIBHOCTh JTAIIOB BO3JIEMCTBUSI YEJIOBEKA HA
BUOC®EPY:

1) ycuneHue BIUSHUSA HaA MPUPOIY C KOPEHHBIM MpeoOpa3OoBaHMEM 4YacTH
IKOCHCTEM;

2) U3MEHEHHUE PKOCUCTEM HYepe3 MacTh0y CKOTa, YCKOPEHUE POCTa TpaB MyTEM HX
BBEDKUTAHUS | T. 11.;

3) r1o6abHOE N3MEHEHHUE BCEX IKOJOTHUUECKIX KOMIIOHEHTOB B I[E€JIOM B CBSI3H C
HEOTrpaHUYEHHOW MHTCHCU(DHUKAITUEH XO35HCTBA;

4) CBEpXWHTEHCHBHAs OXO0Ta 0€3 PE3KOro M3MEHEHHS JSKOCHCTEM B IIEPHOJ
CTaHOBJICHUSI YEJIOBEUECTBA;

5) BoznelicTBHE Mojiel Ha Orocdepy JIUIb KaKk OOBIYHBIX OMOJIOTHYECKUX BUIOB.
17. BBIBEPUTE ITPOLIECCHI, ITPOTEKAIOUIME B ITPO®A3E ITEPBOI'O
JIEJIEHUSI MEHO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) Habop xpomocom u uucio mosiekyn JIHK B kinetke — 4n4c

3) neneHue LEHTPOMEP XPOMOCOM

4) hopMupoBaHUE BEPETCHA JCIICHHUS

5) BBICTpaWBaHUE XPOMOCOM 10 KBATOPY KIETKH

18. KAKHE TIIPOLHECCBI TIIPOUCXOAAT B KIIETKE B IIEPHUO/[
NHTEP®A3BI?

1) ciupanuzaius XpoMoCcoM

2) peaynnukanus monekyn JHK

3) pacTBOpeHHUE SACPHON 000JIOUKU

4) cuHTe3 OCJIKOB B IIUTOIIJIA3ME

5) cunte3 uPHK B siape

19. MAIJIBIE KPYI'OBOPOTBHI VIJIEPOOA B BUOCOEPE MOI'YT
OCYUIECTBJIATHCA CIIEAYIOIIUM ITYTEM:

1) yriekucnbiii ra3 Beiaensercs B armocepy B mporiecce poTocuHTe3a B JTHEBHOE
BpEeMs, a B HOUHOE BPEMSI €r0 YacCTh MOTJIONIAETCS PACTCHUSIMU U3 CPEbL;

2) YrIeKucabslii ra3 morjiomaercs w3 arMocdepbl B mpoiiecce (POTOCHHTE3a B
JTHEBHOE BPEMSI, @ B HOUHOE BPEMS €TI0 YaCTh BBIJICSAETCS PACTCHHUSAMU B CPENY;

3) yraekuciaeli ra3 armocdepsl Moromaercss B mpolecce (orocuHTe3a ¢
oOpa3oBaHMEM OPraHWYECKUX BEIICCTB, a C THOEIBI0O PACTCHHH W KUBOTHBIX
MIPOUCXOIUT OKHUCIICHNE OPTaHWYCCKUX BEIICCTB C BBIICICHUEM YTIICKHUCIIOTO Ta3a;
4) yriekucnelii Ta3 atMochepsl MOTJIOIMAeTCs B mporecce (POTOCHHTE3a, a MpU
JIBIXaHUU BBIJIEISIETCS] B aTMOC]eEpy;

5) yriekucnblii ra3 aTMocdepsl MOTJIONaeTcss B mIpoliecce POTOCHHTE3a, a TPH
C)KHUTaHUM OPTaHUYECKUX BEIIECTB BBIACISICTCS B aTMOC]EDY.

20. YKAXKUTE ITOCJTEHJOBATEJIBHOCTDH ®A3 OIIVIOJOTBOPEHUMAI.

1) cnusaHMe rameT, Wk CUHTaMUui

2) TUCTAaHTHOE B3aMMOJICHCTBHE B COMMIKEHHUE TaMeT



3) KOHTAaKTHOE B3aMMOJICHCTBUE TaMET U aKTUBALIUS SUIIEKICTKU

21. YCTAHOBUTE I[TOCJIEAOBATEJIBHOCTD CTAJIMIA
NHANBUIYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHAS OT 3UT'OTHI.
1) bopmupoBaHue YETHIPEXKAMEPHOTO CEpP/ILIa

2) o6pa3oBaHue 0JIaCTOMEPOB

3) dopMupoBaHUE HEPBHOW CUCTEMBI

4) dhopMupoBaHUE ME30/I€PMbI

5) obpa3zoBaHHE MBYXCIOWHOTO 3apOIbIIIa

22. BBIBEPUTE TPU ®YHKIINU ITJTASMATHYECKON MEMBPAHBI

1) obecmeunBaeT MOCTYIUICHNE B KJIIETKY HOHOB M MEJIKUX MOJIEKYIT

2) obecrieunBacT MEPEABMKEHUE BEIIECTB B KIETKE

3) OTrpaHMYMBAET HUTOILIA3MY OT OKpPY KarOLIEH Cpeibl

4) yyacTByeT B MOIJIOUIEHUHN BELIECTB KIETKOM

5) mpuaaeT KJIETKe KeCTKYI0 (popMy

6) cyxuT Matpuiieit as cuaresa uPHK

23. BBIGEPUTE JABA ITPU3HAKA HE IHOAXOIAILIWE IJIA OIIMCAHUA
TPAHCKPUIILINN ¥V OYKAPUOT

1) oO6pa3zoBaHue MOJUHYKJICOTUTHOM 1IeTH

2) COeANHSIOTCS HYKIICOTH/IbI, COJIEpKAIIIUE E30KCUPUO03y

3) matpurieit ciyxut mojekyna JJHK

4) IpoUCXOoauT B sAZIpe

5) yasoenue monekyisl JJHK

24. YCTAHOBUTE I[TOCJIEAOBATEJIBHOCTD IMTPOLECCOB
OMBPUOHAJIbHOI'O PA3ZBUTHUA ITO3BOHOYHbBIX ) KUBOTHBIX:

1) 3aknanka 3a4aTOYHBIX OPTraHOB 3apOJbIIIa

2) HarpaBJIEHHbIE MEPEMEILEHUS KIETOK U UX Tu(PpepeHIpoBKa

3) pa3BUTHE HEPBHOW MIACTUHKH

4) cnusiHUE AUIIEKICTKH U CIIEPMATO301/1a M 00pa30BaHUe 3UTOTHI

5) bopMHupoBaHKE MHOTOKJIETOYHOT'O OJTHOCIIOMHOTO 3apObIIa

25. YIIOPAOOYUTE UCKOITAEMBIE ®OPMbI HEJIOBEKA 10 BPEMEHU
CVIIECTBOBAHMS, HAUMHAS C CAMOM JIPEBHEN ®OPMBI:

1) YUenoBek ymenblit

2) KpomaHbOHIIBI

3) Heanneprasnblibl

4) YenoBek NpsIMOXOASIIHMA

5) ABcTpanonurex

ITAJIOHbI OTBETOB!

16 17 18 19 20 21 22 23 24 25

54213| 14 245 | 345 | 231 |25431| 134 25 14523151432

Yacrb 3

3apnanme 26. Omnpenenute, Kakas OKpacka LBETKOB OyleT y pacTeHH Tropoxa,
MOJIYYEHHBIX OT CAMOOIBUIEHHS] TOMO3UTOTHBIX POJUTENBCKUX (POPM C KpaCHBIMU
U ¢ OEITBIMU IIBETKAMH, & TAK)KE OT UX CKPEIMBAHMS MEXTy c000i1.0




3aganue 27. Ha peGenka c | rpymmoil kpoBuM B poaIOME NPETEHIYIOT IBE
POAUTENBCKHUE TIAPBL:

— 1 mapa: matsb c I, oreny ¢ IV rpynmnoii kpoBu;

— 2 mapa: matb co II, oten ¢ III rpynmnoit kpoBu.

Kaxkotii nmape nmpuHajiexuT peoeHOK?

3ananme 28. Onpenenure cpeaHH pa3mep JHUCTOUYKOB Yy Oenoro Kiesepa,
MOJIYYEHHOTO0 OT CKpPELIMBAHUS F€TOPO3UTOTHBIX PACTEHHUM C aucTtoukamu 10 u 7
MM COOTBETCTBEHHO.

3amanue 29. IIpoananu3upyiiTe xapakTep nepeayd PelecCUBHOIO, YaCTUYHO
CLEIUIEHHOTO C MTOJIOM, HACJIEICTBEHHOI0 3a00J€BaHUs OT MAaTEPH K IOTOMKAM.
3apanme 30. 13 snemeHTOB cooOmiecTBa (MOJEBKa, 36pPHO 31aKOB, (PUIIMH, XOPEK)
COCTaBbTE MHMILEBYIO LIETIh U HA OCHOBAaHWUHW NPABWIIA SKOJIOTMYECKON MUPaMUJIBI
OINPEJENNTE, CKOJIBKO HYXHO 3€pHa, YTOOBI B JIECY BBIPOC OAUH (PUIMH Maccoil 2,5
KT.

ITaJIOHBI OTBETOB

3ananme 26.

Pemenne. O6e poautenbckue (GOpMbI  TOMO3UTOTHBI, MO3TOMY  3alUCh
CKpeIIMBaHUMN OyJIeT CIIETyIOICH:

— ot camoomnbuieHus: 1) P: AA x AA; 2) P: aa X aa;

— OT IIEpEeKPECTHOTO onbulieHus: P: AA X aa.

['omo3uroTHsie (OpMbI AAIOT €IUHCTBEHHBIA TUI TaMET, M IMOATOMY HpPH HX
CIUSTHUU OyJET MOJy4YeH eauHCTBeHHbIN Tl notoMkoB: 1) F1 Bce AA; 2) F1 Bce
aa; 3) F1 Bce Aa.

Oteer. 1. KpacHOLBETKOBbIE TOMO3UTOTHBIE PACTEHHS JAIOT TOJBKO (DOPMBI C
KpacHbIMU LBEeTKaMu. 2. Bce MOTOMKHM pacTeHUid ¢ OelbIMU LBETKaMU OyayT
0eJIOIBETKOBBIMU (OHM BCErZa TOMO3UTOTHBI). 3. Bce pacTeHust oT CKpelBaHus
KPaCHOLIBETKOBBIX TOMO3HUI'OTHBIX C O€JIOLBETKOBBIMU OYIYT KPaCHOLIBETKOBBIMU
(TOMMHAHTHBIN (EHOTHUI), HO TETEPO3UTOTHBIMHU 10 T€HOTHUITY.

3ananme 27.

Pemenue. PeGenok c I rp. kpoBu no renotuny — [°1°. Takoe coueranue anienen
BO3MOXKHO TOJIBKO B Ciy4ae, €CJIM raMeTbl M OTLa, U MaTepu OyAyT coaep:KaTh
annenu [°. CnenoBaTenbHO, 3Ta KOMOMHAIMS T€HOB MOTJIa OCYLIECTBUTHCS TOJIBKO
IpU 3a4aTuu peOeHKa B CiIydae BTOPOW Mapbl, KOrJa MaTh U OTEll FE€TEPO3UTOTHI.
3anuueM CXeMy CKpEIlBaHUs:

P:TATI° QxIBI° J; GP: 0,51 A +0,51° GJ: 0,51 B+ 0,51°;, => F1: 0,25 I°T°.
OueBuaHO, YTO TMEpBasi CyINpyKecKas mapa MpeTeHI0BaTh Ha ATOro peOeHKa He
MOJET, T. K. y Hee MOT'YT ObITh J1eTH ToJibko co I u III rpynnamu kpoBu:

P: I°I° @ x T A 1 B&; F1: 50% IA I° u 50%IB 1I° (y nereii II u III rp. kpoBu
COOTB.).

OtBet. PeOeHOK MPUHAIICKUT BTOPOU Mape CyNpyToB.

3ananme 28.

Pemenne. OnpezernnsieM reHOTUIBI U 3alMChIBAEM CKPEILMBAHUE:

P: V ba v x V by v; onpenensem ramers: GQ: 0,5V ba + 0,5v; GJ: 0,5V by +
0,5v; monyuaem noromkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.



OrtBer. [lonydyeno 4 tTuna (eHOTUIIOB U TEHOTHUIIOB B PABHBIX COOTHOIICHMSX. M3
HUX JJi8 TIEpBOTO OyJET XapaKTepHa CBEPXJOMUHAHTHOCTH (CpEeIHUN pa3Mep
JUCTOYKOB 18 MM).

3aganue 29.

Pemenne. P:9X aX a dX AY A Gomena F1: X AX a & XaY AF2:9X AX a;
X aXa ;3 XAY A ; dXaY A GonbHa

OtBer. bone3np nepegaeTcss OT MaTepu 4epe3 JETell U MPOSIBISETCS TONBKO y
BHYYCK.

3ananmne 30.

Otser:

3epHoO IMaKoB MpIIB-ITOJICBKA Xopex DuauH
2500 xr 250 kr 25 kr 2.5 kr

1.4. OuneHouHble MaTepHajbl [JISl NPOBeJeHHUSA TEKylleH aTTecTaAalunH H
PYO€:KHOr0 KOHTPOJI 00y4YarOIIUXCS 110 JUCHUILIHHE
Texkymmnii KOHTPOJIb MO pa3aeday 1.
KieTrka- cTpyKTYpHO-QYHKUMOHAIBHAS ¢IUHHULA )KMBOTO
Tema 1.1. Buojsiorus kak Hayka
@dopMa TeKylero KOHTPOJIA: IpaKTuieckas padora, yCTHBIM ONpocC
Koa xontrposupyemoii komnerenuuu: OK 02
IIpakTnuyeckas padora
3anonaxute Tabauny “Bkiiaj yu4eHbIX B pa3BUTHE OMOJIOTUHN’, yKa3aB YUEHOrO,
BPEMEHHON MepHuoj] padoThl HaJ OTKPBITUEM M JIaliT€ KPAaTKYI0 XapaKTEPUCTUKY
OTKpPBITUSI, MCHOJB3yd MaTepuan JEeKUUd, Yy4yeOHUKa, MHbIE HCTOUYHUKHU

uH(popManuu.
Tabnuna — Bkiiaa ydeHbIX B pa3BUTHE OMOJIOTUU
Yuenslii Bpemennoi niepuos Kpatkass  xapakrtepuctuka pabOTHI

YYEHOI0

Bomnpocs! AJ1s1 yCTHOIO onpoca

1.Yt0 uzyvaet Hayka Ouonorus?

2.C kakuMu HaykamMH cBsizaHa  Owuonorusa?  IlpuBenure  mpuMmepsl,
WJUTKOCTPUPYIOLIUE ITY CBS3b

3. HazoBute metonsl uurosnoruu. [alTte KpaTKyl0 XapaKTEpPUCTUKY KaKIOMY
METO/y, YKa3aB €ro JOCTOMHCTBA U HETOCTATKH.

4.KakoBbl CcHJIbHBIE M cllabble CTOPOHBI CHUCTEMBbI opraHudeckoro mmpa K.
JIunnes?

5.ChopmynupyiiTe OCHOBHBIC TTOJIOXKEHUS BOIOIMoHHOM Teopun XK. b. Jlamapka.
6.[lepeuncanre mpeanoCbUIKA BOSHUKHOBEHHSI TapBUHU3MA

7.Ilepeuncnure OCHOBHBIE MOJOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUU

Tema 1.2. O01masi XapaKTepUCTHKA KUZHU
dopma TeKyuero KOHTPOJIs: NpakTHieckas padora




Ko konTposaupyemoii komnerenuun: OK 02
IIpakTHyeckas padbora

3aIoJHUTE CPAaBHUTEIBHYIO TAOJINIly CXO/ICTBA U
pa3Iuymil >KUBOTO U HE KUBOTO

Ta0mumna

CxojxcTBa Pazmnuns

JKusoe
Hexusoe

Tema 1.3. Buojornyecky Ba;KHble XUMHYECKHE COeIMHEHUSA
dopMa TeKyllero KOHTPOJIsSi: IIpaKkTUUecKas padoTa, YCTHBIM
ompoc, 1aboparopHas padora

Koa xonrposaupyemoii komnerenunu: OK 01, OK 02, OK 04
Bonpocsl 17151 yCTHOTO0 onpoca

1.HazoBUTE XUMHUYECKUI COCTAB KJIECTKHU

2.IlepeuncnuTe  HEOPraHWYECKHWE  BEIIECTBA  KJIETKH,  pPAacKpoOWTe  HX
OHOJIOTUYECKYIO POJIb

3.Ilepeuncnure opraHUYECKHE BEIICCTBA KJIETKH, PACKPOUTE WX OHMOJIOTHUYECKYIO
poJib

4.3 kakuX OCHOBHBIX YaCTeW COCTOUT JIt00as KieTka?

5.YTo 0o011ero uMeeTcsi B CTPOEHUU PACTUTEIILHON U )KUBOTHOM KJIETOK?

6.Uem pa3nruyaroTcs 3TH KIETKA?

7.UeM 00BSCHHUTH, 4TO, OYy4YH YCTPOCHHBIMH I10 €IMHOMY IUIaHY, KICTKH BeChMa
pazHooOpa3Hbl 1o popMe U pazMepam?

IIpakTnueckas padora
CocTaBUTh CIUCOK UCTOYHUKOB 1O TeMe «Poib 6€KOB, YIIIEBOJIOB U KUPOB
B OpraHuM3Me uejoBeKka. BUTamMuHb W OMOJOTUYECKH AaKTHUBHBIE T0OABKH, WX
3HAYCHUE B KW3HU OpraHu3Ma yejoBeKa. [ Umo- u aBUTaMUHO3bI UX TIOCJICICTBUS
[IpencTaBuTh yCTHOE COOOIIEHHUE C MPE3EHTALMEH, TOATOTOBICHHOE MO MEPEYHIO

HCTOYHUKOB, pCKOMEHAOBAHHBIX IIPEIIOJaBaTeIeM
IIpakTHyeckasi padoTa Mo OMOJOrHH
«PoJib 0€JIKOB, YIJIEBOJAOB U KMPOB B OpraHu3Me 4ejioBeka. BUTaMuHbI 1 OM0JI0THY€CKHU
aKTHBHbIE 100aBKH, UX 3HAYEHHE B 'KU3HN OPraHU3Ma 4esaoBeka. [ Mmo- 1 aBUTaMHHO3bI
HX HOCJEACTBUA»

Heas: BBIICHUTH pPOJb MHUTATCIBHBIX BCIICCTB W BHUTAMHWHOB, H3Y4YHUTb )IefICTBHe
BUTAMHWHOB Ha OpraHu3M U COCTOAHHA, BO3HUKAIOIIHNE IIPU T'UII0 U TUTICPBUTAMHUHO3aX.

Xox padoThl (MHCTPYKTHBHAS KapTa):

3ananue 1. M3yunte® BIusSHUE BUTAMHHOB Ha XU3HEACSITENHLHOCTh OpPraHM3Ma W 3allOJIHUTE
TaOIHITy B TETPaIH:

Ha3panue BurammuHa Bausinne Ha | CuMnTombl npu I'ne CyTtouHasn
OpraHu3M HeJ0cTaTKe COJAEPKUTCH | MOTPeOHOC
JIAHHOI'O (TOII-5 Th IJIA




BHUTAMHHA MIPOJIYKTOB) B3pOCJIOT0
yeJjioBeKa

A (peTHHO0JI)

B1 (Tmamun)

B2 (pudodiaBun)

B3 (PP, HUKOTHHAMU1, HUALIMH)

Bs (maHTOTEHOBasi KHCJI0TA)

B6 (mupuI0KCcHH)

B7 (0OuoTuH)

B (osmeBas kucjora)

B12 (muanok0001aMuH)

C (ackopOuHOBasi KMCJIOTA)

D (xaabuudeposn)

E (Toxodepo.n)

3aganue 2. OTBeTHLTE HA BOIPOCKHI:

1. YTo Takoe «aBUTaMUHO3», «TUIIOBUTAMUHO3» U «TUIEPBUTAMUHO3)»?

2. VKaXuTe OCHOBHYIO (DYHKITHIO O€JIKOB, 5KHPOB U YTJICBOIOB.

3. UeM OTIMYAIOTCS HACBIIIEHHBIE KUPHI OT HEHACHIIIICHHBIX ?

4. Touemy st pabOTHI KMMYHHOUM CUCTEMBI HYKHBI Oekn? OObsIcHHUTE.
5. Ecniu u3 panmoHa nutanus yoparh JKUPbI, K Y€MY 3TO MOXKET MPUBECTH?

3aganue 3. Pemiute cHTYAlIMOHHLIE 321aYH:

3agaya Nel. Mapuna, mactep cnopra IO JIETKOH aTJIETHKE, HAXOOUTCS HAa TPEHUPOBOUYHBIX
cOopax, I/ie KaK/JIplil IeHb B TEUEHUE YEThIPEX 4acoB (YTPOM U BEUEPOM), aKTUBHO TPEHUPYETCS
CO CBOMMHU Nofipyramu. B cBoOo1HOE BpeMs MEXTy ABYMsI TPEHUPOBKAMH JIEBYILIKU PELIMIIH 110~
o0enatb B pecTopaHe OblcTporo mnurtaHus. TpeHep Mapunbl HanmoMHWI €l mpo OenKoBoe
[UTaHUE.

Ilouemy mpenep obpamun ocoboe enumarnue Mapunvl Ha codepiicanue OeIK08 8 3aKa3bl8aAEMbLX
onodax? Obvacnume.

3agaya Ne2. Vwuenuk rtperbero kiacca Makcum A. moxajgoBaycs

IIKOJBHOM MejcecTpe Ha oOlryto ciaabocTh, OBICTPYIO YTOMIISIEMOCTD,
Y4acThIe POCTY/IbI, KPOBOTOYHBOCTH JIECEH.

Ilpeononoscume, Oepuyum, Kaxkoeo eumamuHa HabaOAemcs y
Maxcuma?

3agaua Ne3. B  jerckyr0 NOJIMKIMHMKY  oOpaTwjiack  Math

MOJyTOPOTOZI0BAJIOr0 pebeHKa ¢ jkajobaMH Ha €ero IUIAKCHBOCTh U
wioxoi coH. Bpau mpu ocmorpe oTrmeTmi, yto y pebEHka aedopmarus
e IPYJIHON KJIETKH, UCKPUBJIEHHUE HOT.

*zm IIpeononoxcume, depuyum, xaxoeo eumamuna Habarooaemcs y pebéunka?

-
] |

’\f:_ 3apauya Ned4. B KEHCKYIO KOHCYNIBTAIMIO oOpaTHiach JeBymika 18 jer ¢
kKanobaMM Ha HapylleHHE MeEHCTpyalnpHOro Imkia. [lpu ompoce Bpay
BBISICHHJIA, YTO JICBYIIKA MCKIIOYWIIA U3 PAIMOHA IMOJIHOCTHIO BCE YKUPHI H
pacTuTenbHBIC U )KUBOTHBIC. Bpau cpa3y moHsiia, B 4eM Jelo.

Ceszano 1w cocmosnue degyuiku ¢ ee «ouemoiin? Qbvsacrnume




strs. CIiETIANITE BBIBOJ O TIPOJICIIAHHON pabOTE HA 3aHATHH.

* em. Ipunoswcenue Nel
** ungopmayus cocmasnenHa ¢ yyemom MemoOUYeCKUX DPeKOMEeHOayuili no RUMAaHuio Om MUHUCMEPCMSEd
30pasooxpaneHus u pocnompedHad3opa

Ipuio:xxkenune Nol**
BonopacTBopuMbie BATAMHHBI

Buramun C (GpopMbl 1 METaOOIUTHI aCKOPOMHOBOW KUCIIOTHI). OH MOXKET CYIIIECTBOBATh
B BOCCTAHOBJICHHOH (aCKOPOMHOBAs KHMCJIOTA) U OKHUCICHHOHN (IernapoackopOMHOBas KUCIOTA)
dbopMax, KOTOpbIE JETKO KOHBEPTUPYIOTCA APYT B APYyra, U AEHCTBYeT KaK aHTUOKCHIAHT, T. €.
3alIUIIACT KJIETKA OT TMOBPEXKICHUH CBOOOAHBIMH paJuKajdaMH. ACKOpPOMHOBas KHCIOTa
XOpOIIO BCACHIBAETCS B TOHKOM KHIIEYHUKE M OTTYAa TOMNAJaeT B KPOBb, T CBOOOIHO
HUPKYTUPYET U paclpeaeisseTcsl 0 BCEM OpraHaM U TKaHSM.

Butamua C HeoOXoauMm s HOPMAJbHOTO TEUSHHS PA3IMYHBIX (HU3UOIOTHYECKUX
MPOLIECCOB, BKJIIOYAas CHHTE3 M METa0OlM3M THPO3UHA, KOJIareHa, (OIUEBOM KHUCIOTHI,
Tpuntodana, KapHUTHHA, KAaTEXOJIAMHUHOB M CTEPOMAHBIX TOPMOHOB HAIIOYCYHHKOB,
MeTaboIM3M OEeTKOB MEKKIIETOYHOTO BEIIECTBAa COSAMHUTEIHLHON TKaHH (B KauecTBe KodakTopa
(dbepMeHTa THIPOKCHIIAa3bl MPOKOJUIAreHa) U MHOTHE apyrue. JloctaToyHOe KOJIMYECTBO ITOTO
BUTAaMUHA BaYKHO JJIS IPOLIECCOB KPOBETBOPEHUS, aIeKBATHOTO ()YHKIIMOHUPOBAHUSI UMMYHHOM
CHCTEMBI, TOJJEPKaHUsI HOPMAJIBHOTO COCTOSIHHS COCIMHHMTEIBHOW TKAaHW JIECEH, CYCTaBOB,
COCYZIOB, TIPOIIECCOB perapanuy TKaHeH, yCTOMYUBOCTH K MH(EKIUAM, aIeKBATHON 3alIUTHI OT
cTpecca.

Heduuut 3T0r0 BUTaMUHA OOBIYHO BBI3BaH HApyUICHUSMHU NMUTAHUS U aHOpekcuei. Ero
nposiBieHueM  sBisgerca  uunza  (pa3BuBaercs mnocie  80-120  gHedt  nmedunuTta),
XapaKTepU3YIOIAsCsl BOCIATIEHUEM, I3BEHHBIMU MOPAKEHUSIMH JIECEH, SI3bIKa U APYTUX TKaHEH ¢
UX CTPYKTYPHBIM ocjalJeHHeM, a Takke cIaboCThlo, YTOMIISIEMOCTBIO W araTHeH, OJBIIIKOM,
00J1b10 B cycTaBax, KOCTX U Mblnnax. HexBatka BuraMmuHa C 4acTo acCOLIMMPOBAHA C aHEMHEH,
UHQEKIUSIMHA, KPOBOTOYMBOCTHIO, IUIOXHUM 3)KHUBIICHHEM paH, MBIIICYHOW JereHeparfei,
(bopMHpOBaHHEM aTEPOCKIEPOTHUECKUX OJISIIEK, HEBPOJIOTMYECKUMHU PACCTPOICTBaMHU.

Hcrounnkyn BUTaMHMHA: IIMIIOBHUK, YE€pHAas CMOPOJAMHA, IIepell KpPaCHBIM CIIAaJIKUH,
oOnenuxa, KamycTa OploccenbCKas, YKpOH, KamycTa OelokouaHHas, Ipedndpyr, 3eneHblit
TOPOIIIEK, TOMAaThl, KPBKOBHHK, MaJIMHA.

dusnonornyeckast moTpeOHOCTh A B3pOCibIX - 100 MI/cyTkH.

®dusznonornyeckas NoTpeOHOCTH 1 eTedt - oT 30 10 90 Mr/cyTKH.

Buramuun Bi (tTuamun). Tuamun B popme oOpasyrorierocs u3 Hero TuamuHandocdara
BXOJUT B COCTaB BaXHEHIMX (EPMEHTOB YIVIEBOJHOTO U JHEPreTHUYECKOro OOMeHa,
00€eCTeunBarONINX OPTaHU3M SHEPTHEH M IUIACTUYECKUMH BEIIECTBAMH, a Tak)Ke METa0oJIM3M
pa3BETBICHHBIX AMUHOKHCIOT, WUrPAaeT OMPEICNAIONIYI0 POJb B MPEBPALICHUH TIIOKO3bl B
npyrue caxapa. HeoOxomum miiss HOpMaIbHOTO (YHKIIMOHHPOBAHUS MBIIII, CEp/Ia, HEPBHON
cuctemMbl. THaMHH MOAYIUpPYET Tepefady HEpBHOTO HMITYIbCA, PETYIUPYET MEPEHOC HATpUs
yepe3 HEHPOHATBbHYI0 MeMOpaHy, OKa3blBaeT aHTHOKCHJAHTHOE eiicTBue. Burtammn Bl
HEOOXOIUM JUIsl DHEPreTHYECKOro MeTa0onu3Ma (MHUTOXOHIAPUATHHOTO OKHCIUTEIHHOTO
JnekapOoKcuIupoBanus, meHTo3odocdarHoro mytu u mukia Kpedca), BakeH ISl MOAACpKaHUS
WMOHHBIX TPAJNEHTOB, MEXaHHU3MOB MPOBE/ICHUSI HEPBHBIX MMITYJIbCOB, CHHTE3a AlleTUIIXOIHHA U
JIPYTUX TPOIECCOB B HEPBHOM CHCTEME.



Bl-runoButaMnHO3 XapakTepH3yeTcs HapyIICHUSIMHU (DYHKIIMH HEPBHOM, CEpACYHO-
COCYAWCTOM W THINEBAPUTEIbHON cucreM. Haumbonee paHHUMHU CHMITOMaMHU SIBISIOTCS
MOBBILICHHAS] Pa3PaKUTEIBHOCTh, OECHOKOWCTBO, TOJIOBHBbIE OO, CHUXEHHE MaMsTH,
OcCCOHHMIIAa, HWHOT/IAa YTHETEHHOE COCTOSIHHE M IUIAKCHBOCTB, 3sI0KOCTh TpPH KOMHATHOMN
TEeMIepaType, CBONCTBEHHbIE (PYHKIIMOHAIBHBIM 3a00JieBaHUSAM HEpPBHOM cuctemsl. B
JTATBHEUIIEM TTPUCOSIUHSIOTCS ObICTpasi YMCTBEHHAS U (U3NYECKAsT YTOMIISIEMOCTb, MBIIIICUHAS
c1aboCTh.

AButamuno3 Bl npuBomur k HexBatke AT®, crnocoOCTByeT HaKOIUICHHUIO
HEJOOKUCIICHHBIX METabOIMTOB, OKAa3bIBAIOIIUX TOKCUYECKOE JCICTBHE, U B MEPBYIO OYepelb
3aTparuBaeT HamOojee a’dpoOHbIE TKAaHM — MO3T, HEPBBI, Cepiie. BwipakeHHbIH aedumut
THAaMUHA TPUBOJUT K OOJIe3HH Oepu-Oepu — TsHKENOW AUC)YHKUIMU HEPBHOM, cepaeyHO-
COCYAMCTON M JbIXaTECNbHON cHUCTeM. Bwiaenstor «cyxyron (6e3 omexos) hopmy odepu-ovepu,
CBSA3aHHYIO IPEUMYIIECTBEHHO C HEBPOJOTMYECKHMMH TMPOSBICHUSIMH: MOJUHEBPUTAMU,
nepudepudecKoil HeMpomaTUei, MBIIICUHONH CIa00CThI0 HMJIM OOJBbI0 B BEPXHUX M HIDKHHX
KOHEYHOCTSIX, HapyluleHHeM TOXOJKU, cynoporamu. «Bnasxcnaa» ¢opma  oepu-oepu
XapaKTEepPU3yeTCsl CEePACUYHO-COCYTUCTHIMU PACCTPOMCTBAMH C IPOTPECCUPYIONICH CepeUHOM
HEJOCTAaTOYHOCThIO M OTekamMu. Ha Oosee NpOIBUHYTHIX CTagusX JedUInUTa BO3MOXKHBI
HEUPONICUXUATPUUECKUE TMPOSIBICHUS, KOTOpPBIE COOTHOCATCS C cuHAapoMoMm KopcakoBa-
Bepnuke. [IposBnenust 6one3nu Oepu-Oepu B IpyIHOM BO3pacTe MOTYT BKJIIOYATh CEPACUHYIO
HEJIOCTATOYHOCTh (KOTOpasi MOXET BO3HHKHYTh BHE3amHO), cyaoporu. Jlonrocpounsie
nocneAcTBus AedunuTa BUTaMuHa Bl mposBisitoTca 3aaep>KKaMU Pa3BUTHS, B T. Y. Pa3BUTHUS
peuu, oOIei U MEIKON MOTOPHUKH.

Hcrounnkyu BUTaMUHA: TIIICHHWIIA U POXKb (3€pHO), 6000BBIE (0COOEHHO COs1), Kpymbl. B
3JIakaX BUTAaMUH COJEPKUTCS B 3apojblllie W 000J0uke ceMsiH. B 3epHax pXu BUTaMUH
pacrpeziefieH paBHOMEPHO, TIO9TOMY PKaHOU Xj1e0 SBISETCSI OCHOBHBIM MCTOYHUKOM THAMUHA.
B kadectBe ucrounuka ButamMmuHa B1 BeICTynaeT u KapToQeb.

®duznonornyeckas NOTpeOHOCTH A7 B3pochbIxX - 1,5 mr/cytku wiu 0,6 mr/1000 kkasn.

dusnonornyeckas noTpedHocTs I aereit - ot 0,3 o 1,5 mr/cyTku.

Buramun B2 (puboduiaBun). PubGoduaBun B Qopme kodepMEeHTOB ydacTByeT B
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIHIX, CIIOCOOCTBYET IMOBBILICHUIO BOCIPUUMUYHUBOCTH
[[BETa 3pUTEIbHBIM AaHAJIM3aTOPOM U TEMHOBOW ajanrtanuu. Butamun B2 ygactByer B
OKHMCITUTEIbHO-BOCCTAHOBUTENbHBIX Tpoueccax U cuHtese ATD (ageHozunTpudochopHas
KHUCJIOTA), TOCTPOEHHM 3pUTENBHOIO IMypIypa, 3alllMllaeT CeT4aTKy OT H30BITOYHOTO
Bo3aeHcTBUS Y D-1Tyueil 1 BMecTe ¢ BUTAMMHOM A 00ecrieyuBaeT HOpMallbHOE 3pEHHE - OCTPOTY
BOCIIPUATHS I[BE€TAa U CBETa, a TaKXe TEMHOBYIO afanTtanuio. OH IMOJIOKUTEIBHO BIMSET Ha
COCTOSIHUE HEpPBHOM CHCTEMBI, KOXXH M CIU3UCTBIX 000J04eK, Ha (YHKLIHIO IE€YEeHH,
CTUMYJIHMpYET KpoBeTBopeHue. Buramun B2 BaxeH A1 HOpMaIbHOTO pa3BUTHS I1JI0]1a B IEPHO]
OepeMeHHOCTH U s pocTa JeTeid. Cumnromsl aedunura puboduiaBuHa XapaKTEpU3YIOTCS
BOCMAJIEHUEM TOpJia, TUIEpeMUEii, OTEKOM CIM3UCTBIX 000JI0YEK) POTOBOM MOJOCTU U TJIOTKH,
XEHJIUTOM, aHTYJISPHBIM CTOMATHTOM, TJIOCCHUTOM («reorpadudeckuii» s3bIK, ceOOpelHbIM
JIepMaTUTOM, aHeMuell, Helpomatued. YacTo HaOmonaloTCcs KOHBIOHKTUBHT, Onedapocmasm,
¢dorodobust, YyBCTBO HOKEHUS, CIE30TEUEHHUE M BACKYISAPHU3ALMs POTOBUIBI CO CHUKEHUEM
OCTPOTHI 3pEHHUS.

VIcTOYHMKM BUTaMHMHA: OCHOBHBIM HCTOYHHKOM pubodIaBMHAa OOBIYHO SBIAIOTCS
MSICHBIE U MOJIOYHBIE MPOAYKTHI. Slila, 3eJeHble JUCTOBbIE OBOIIM, 000OBBIE TaKXKE CIyX,aT
XOpOILMMHU UCTOYHMKAMU B2, B 31aKOBBIX €ro COJEp/KaHUE HIKE.

duznonornyeckas HoTpeOHOCTH 1S B3pocibIxX - 1,8 mr/cytku unu 0,75 mr/1000 kxai.

dusnonornyeckas noTpeOHOCTh A netei - ot 0,4 1o 1,8 mr/cyTku.

Buramun Bs (PP, Hukorunamuja, Huanun) Butamun B3 Bkitouaer JBe OCHOBHBIE
dbopMBl — HMKOTHHAMHUJ ¥ HUKOTHMHOBYIO KHCIOTY. B Xome Meraboimueckux MpoIeccoB B



OopraHu3Me OHHM TpeoOpa3yroTcs B HUKoTHHamumaaeHuHauHykineotun (HAJL, NAD) wu
HUKOoTHHamuaaeHuHannykineoruapocpar (HAAD, NADP) — kodepMeHTHI MHOMKECTBA
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM, JKU3HEHHO  BAXKHBIX I KJIETOYHOTO
MeTaboIM3Ma.

Hukotunamua BakeH nais pa3BUTUA U (YHKIUOHUPOBAHMS UEHTPAIbHOW HEPBHOM
cuctembl (IJHC). HuxoruHamMmj wWrpaer BakHYK poJib B 3alllUTe HEWPOHOB IpHU
TPaBMaTHUECKUX MOBPEXKICHUSAX, UIIEMUU U MHCYJIbTE M MOXKET OBbITh BOBJIEYEH B MATOTCHE3
HEWPOJEreHepaTUBHbIX COCTOSIHUM: 0ome3Hei AunbureiimMepa, [TapkuHCcOHA 51
I'eatunrrona. [ledbunur B3 B ero kimaccuueckoit hopme MpoOSBISETCS nenazpoil, 1 OAHO U3
pacmpocTpaHeHHBIX Ha3BaHUU 3Toro BuTamuHa «PP» mpoucxomur ot pellagra prevention —
npenoTBpalaonuil nemwiarpy. Knuauueckue nposBiieHus 3TOi O0J€3HH BKJIIOYAIOT: JEPMATUT
OwnarepajabHbIii CUMMETPUYHBIM HA y4acTKax KOXH, JOCTYIMHBIX BO3JEHCTBUIO COJHEUHOI'O
cBeTa; OOIIMPHOE BOCHAJIEHWE CIIM3HCTHIX 000JIOUEK, MPOSBIAIONICECS AUApEeH, TNIOCCUTOM,
CTOMATUTOM, BarMHUTOM; TICHXWYECKUE IMPOSIBICHUS, BKIIOUYAIONINE YCTAIOCTh, OCCCOHHHUILY,
anatuio. B Tsxkenbix ciaydasx — SHuedaronaTtuio ¢ JIe30pUEeHTalMed, TajuTIoLMHALUIMU,
MOTEPEN MaAMSTH, IICUX03AMHU U JEMEHIIUEN.

HcTounuku BuUTaMHHA: TPOIYKTHI, COJEPKALIUE IPOXOKU, HEKUPHOE MACO, TEYEHb,
MSICO TITHIIBI, PXKaHOM XJIeO, aHaHAC, CBEKJIa, Ipedka, ()acoib, MSICO M CYOIIPOIYKThI, TPHOBI U JIp.
OenkoBas [UIIA.
MoskeT CHHTE3UpOBaThCs B opranm3me u3 tpuntodana. CHUHTe3MpyeTcss 0aKTepHAIBLHBIMU
CUMOMOHTAMM B TOJICTOM KHMILIEYHHKE

®dusznonornyeckas NOTpeOHOCTb JUIs B3pOCibIX - 15-25 wmr.

dusnoaornyeckas moTpeOHOCTh IS AeTe - 6-21 mr.

Buramun Bs (xommH) — BaxkHeiillee OpraHMYECKOe€ BUTAMUHOIIOJ00HOE BEIECTBO,
KOTOpPOE perylmMpyeT BakHble (yHKIuM opraHu3sma. BojopacTBopumoe COEIUHEHHE
HEOO0X0AUMO Ui Tepelaud MEXKIETOYHBIX CHTHAJIOB, BBIBEIEHUS JKUpa M3 IIEYCHH.
[TonnepkuBaeT cepAeuHO-COCYTUCTYIO CUCTEMY, OOeCreurBasi HOPMAaJIbHBIM JTUMHUIHBIA OOMEH.
[TpenecTBEHHUK allETUIIXOJIMHA IIOMOTAeT HAlIEMy MO3TY B3aUMOJIEHCTBOBATh C OPTaHU3MOM.
VYyactByeT B mpoleccax pocTa, (PYHKIMOHMPOBAHMSI M BOCCTAHOBIIEHUS KIIETOK, a TaKxke
CHOCOOCTBYET METaboNM3My M MOOMIM3alMU APYIrHMX MHUKPO- M MaKpO3JIEMEHTOB, BKJIIOYas
KO(haKTOpbl BUTAMUHOB, aMUHOKHUCIIOTHI U JIUNIKbI. HegocTaTok conpoBok1aeTcsl CleAyomuMu
W3MEHEHUSMU B OpPraHHM3MeE: IOBBIIIAETCS YPOBEHb T'OMOLIMCTEWHA B IIAa3M€, HAKAIJIMBAETCS
JKUP B BaKyoJIIX KIJIETOK I€YeHM (CTeaTo3) M MOBPEXKAAIOTCS MeMOpaHbl TeNaTOLMTOB;
MBILIEYHbIE KJIETKU TOJIy4aloT MOBPEXJEHUs, HauuHaeTcss TUchyHKuus opraHoB. HemocraTok
B4 Takoke BiMsieT Ha 1IIOCTHOCTh KJIETOYHOM CTPYKTYpPBI U JIMIIUIHBIM OOMEH B APYTUX TKaHSIX.

HcTounuku BUTaMMHA: SUYHBIA JKENTOK, CcoOsl, WHJelka, cmerana (20%), ropOymia,
OBCSIHKA, KEJPOBBIN OpEX, 3€JEHBIA FOpOX;

dusnonoruyeckas moTpeOHOCTh A B3pOocibIX - 350-550 mr.

dwusnonornyeckast moTpedHOCTH s neTeit - 125-350 wmr.

Buramun Bs (IlanToTEeHOBAasi KHCJI0TA) YUaCTBYET B OCIIKOBOM, )KHPOBOM, YIJICBOTHOM
oOMeHe, OOMEHE XOJeCTepuHa, CHUHTE3€ psja TOPMOHOB, TI'eMOIVIOOWHA, CIOCOOCTBYET
BCAChIBAHMIO AaMUHOKHCJIOT M CaxapoB B KHIIEYHHKE, MOAJEPKUBAECT (DPYHKIHUIO KOPbI
Ha/AMOYEUHUKOB.

JlepuuuT NaHTOTEHOBOM KHCIIOTHI y YEJIOBEKa BCTpeuaeTcsl KpaiiHe penko. Y OOoJbHBIX
OTMEUAETCs BSUIOCTh, YTHETEHHOE COCTOSIHME, COHJIMBOCTb, allaTHs, JKKEHHUE, MOKaJIbIBAHUE U
OHEMEHHUE MajbleB HOT. Jlajee BO3HUKAIOT KT'ydyHe, My4YUTENbHbIE OOJIM B HOTax, OCOOCHHO
HOubl0. bonn pacnpocTpaHstoTcss OT CTOI 10 KosieH. M3MeHseTcs moxXo/Ka, Tak Kak y OOJbHBIX
ollylieHue, OyaTo moJ HoraMmu ropsidas 3emisi. Habmioiaercst mokpacHeHHe KOXKU HOT, MPEkIe
BCEro CTOI. BO3MOKHBI HapyllIeHNE YyBCTBUTENBHOCTH U JKKEHHUE U B IPYTUX MecTax Tena. [Ipu
MAHTOTEHOBOW HEJOCTATOYHOCTH CHUKAETCS COMPOTHBIISIEMOCTh OpraHu3Ma K HWHQEKLIHUsIM,



BO3HUKAIOT YINOPHBIE BOCHAJCHUS BEPXHHUX JbIXaTENbHBIX IyTEH, yTHETAeTCA JKEeIyAo4yHas
CEKpEeLMsl, OTMEYAIOTCS HAPYLIEHUS] CO CTOPOHBI CEPAEUYHOCOCYAUCTON cucTeMbl. Mcropuuecku
ne(UIUT TMaHTOTEHOBOW KHUCJIOTHI OBUT OmMcaH BO BpeMs BTopoil MHPOBOW BOWHBI Yy
BOCHHOIUICHHBIX B A3UU B BUJE CUHOPOMA («20PAULUX HO2», CAMIITOMBI KOTOPOTO 00JIer4anuch
no0aBJIeHHEM B palMOH NAHTOTEHOBOW KHUCIOTHI, HO HE JPYIMX BHUTAMHHOB Tpymnmsl B.
VYBenMUYEeHHOMY BBIBEJCHHIO TAHTOTEHOBOM KUCJIOTHI CIIOCOOCTBYET XPOHUYECKHUM aJIKOTOJIU3M.
CHmKeHHe ypOBHS LUPKYIUPYIOLIEH MaHTOTEHOBOW KHUCIOTHI MOXET HabmogaThcsi Ha (oHe
HEKOTOPBIX 3a00JICBaHUIA.

HcTouynuku BUTaMMHA: SIMYHBIM JKENTOK, IMOYKH, IME€YEHb, APOXIKU, KeTa, CapAHuHA.
3Ha4YHMTeNbHBIE KOJUYECTBA COAEPKAT OPOKKOJIM, HEXHUPHAs TOBsIMHA, MOJOKO. Bo3moxkeH
CUHTE3 BUTAMHHA KUIIEYHOU MUKPOQIIOPOH YeoBeKa.

dusnonornyeckas mnoTpeOHOCTH ISl B3POCIBIX - 5 MI/CYTKH.

Buramun Bs (mupuaokcun). Buramua Bs, kak kodepMmeHT, ydacTByeT B OoJiee cTa
(hepMEHTATUBHBIX PEAKIMIX METAa00IMU3Ma OCJIKOB, YIIIEBOJOB U JUMHA0B. OH 0COOCHHO BaKeH
JUIS MeTa00IM3Ma aMHHOKHCIIOT, B TOM YHCJIe IPU 00pa30BaHMM TaKMX HEHPOMEIHATOPOB, Kak
nodaMuH, CEpOTOHHMH, TIMIIMH, [NIyTamar, raMMa-aMMHOOYTHUPAaT U MHOTHX JPYTHUX BEIIECTB,
HY)KHBIX JUIsI (DYHKITMOHUPOBAHMSI HEPBHON CHUCTEMBI. YYacTBYeT B MOJJCPKAHUH UMMYHHOTO
OTBETa, IMpolleccaXx TOPMOXKEHHS U BO30YXKACHHS B IEHTPaJbHOW HEPBHOW cuCTEME,
CIOCOOCTBYET HOPMAJIBHOMY (OPMHUPOBAHUIO HPUTPOIIUTOB, TMOJACPKAHUIO HOPMAIBLHOTO
YPOBHS TOMOIIMCTEHHA B KPOBH.

Knuanueckne cumnromel aedunuta Be MOTYT BKIIOYATh ASPMATUT, XEWUIIUT, TJIOCCHT,
CHIDKEHHE 4YHucia JUMQOIIUTOB, HOPMOIMTAPHYID W MHUKPOIUTAPHYID aHEMHIO, Pa3IMYHbBIC
HapyLIeHUs JEATEILHOCTH HEPBHOM CHCTEMBbI (3MIIICNTH(OPMHBIC CYIOPOTH, JCIPECCHBHBIC
paccTpoicTBa, JUCTATBHYIO CUMMETPUYHYIO MTOJIMHEHPOTIATHIO, MIPOSIBIISIONLYIOCS
MapecTe3usiMU B BUJIE OLIYIICHHUH MOKAIBIBAHUS K OHEMEHHUSI ), MBIIIICUHYIO CI1a00CTh.

Hcrounnkn BUTaAMUHA: MsICO, TTHIA, PbIOA, IPOXKIKH, OTPYOHM, HEKOTOpBIC CEMEHA,
Oananbl. bonee orpaHHMYEeHHBIMH HCTOYHMKAMU CIIYXAT MOJIOKO, sIiIla, 3€JIeHBbIC JIMCTOBBIC
OBOIIIH.

®duznonornyeckasi HOTpeOHOCTH IS B3pOCIbIX - 2,0 MI/CyTKH.

duznonornyeckas NoTpedHOCTH 1 aeredt - ot 0,4 1o 2,0 Mr/cyTKu.

Buramun B7 (BHOTHMH) yuacTByeT B CHHTE3€¢ >XHPOB, TJIHKOI€Ha, METaboIn3Me
aMuHOKHUCIIOT. HexBaTka 3TOro BUTaMHUHa B OPraHU3Me OTMEUAETCs] HEYacTo.

JIOKyMEHTUPOBaHHbIE KIMHUYECKUE CIIydad OMHMCAHbl MpPU JIMTEIBHOM MOTpeOIeHUU
CBIPBIX SIMYHBIX OENKOB (KOTOpbIE coaepxkaT OMOTHH-CBSI3bIBAIOIIMM O€lIOK aBUJIMH) WM IpU
HOYTH HMCKJIIOYUTEIBHO MapEeHTepaTbHOM NUTAHUU Oe3 J100aBOK OMOTHHA, a TakXe y JIUI[ ¢
BPOKJACHHBIMU HapylIEHUAMHU ero Meradonusma. llumieBas HexBaTka BHUTaMHUHA MOKET
yCyryOJsThCcs COCTOSSHUEM MUKPOQIIOpBI, KOTOpas MpoayLupyeT OMOTHH, HanpuMmep, Ha (oHe
NPUMEHEHUs aHTUOMOTHUKOB. 3HAUMMOE CHUKEHHME LUPKYJIHPYIOIIEro OMOTHHA OTMEYaroT Mpu
XPOHMYECKOM  QJKOroJIM3M€, B  CTapueckoM  BO3pacTe, y JHUI, [PUHUMAIOLINX
MIPOTUBOCYAOPOXKHBIE ITPerapaThl.

Knunuueckue mnposiBIeHHs SBHOTO JeduiMra OHOTHHA BKIIOYAIOT: aHOPEKCHIO,
TOIIHOTY, PBOTY; TJIOCCUTHI, JAEPMATUT; KOHBIOHKTUBHT; QJONEIHNI0; AaTaKCHIO; THIOTOHHIO;
CYZOpOTH; KOXKHbIE MH(EKIMH; NUCTOHYEHHUE BOJIOC; BBICHINIAHHMS Ha KOXKE€ BOKPYT IJa3, HOca U
pTa; HapylIeHne UMMYHHOM (DYHKUNU; 3aIep>KKU Pa3BUTHUS Y JETEH.

VcTouHMKM BUTaMMHA: CYONpPOAYKTHI (TI€YeHb, MOYKH), sSilla, IpOAOKH, MOJIOKO. B
3epHOBBIX, PpyKTaxX, OOJBIINHCTBE OBOLIEH U Msce €ro cojep:kanue MeHpuie. CylecTBeHHbIE
KOJINYeCcTBAa OMOTHHA MOTYT CHHTE3HPOBATHCS MUKPOQIIOPO KUIIIEYHHKA YeTIOBEKa.

duznonornyeckas HOTpeOHOCTH IS B3pOCIBIX - 50 MKI/CYTKH.

dusnonornyeckas noTpeOHOCTh A eTeit - oT 10 10 50 MKr/CyTKH.



Buramun By (dosumeBasi kuciaora, donauun) ButamuH, HEOOXOTUMBIN IS
HOPMaJIbHOTO TeMoIo33a (kpoBeTBopeHus). Butamun B9 Taxke yyacTByer B oOMeHE XOJHMHA,
UIpaeT BaXXHYIO POJIb B IIPOLIECCE JeNIEHUs KIETOK.

donueBasi KUCIOTa CIOCOOCTBYET COCIMHEHHIO TTIOOMHA M I'eMa B T'€MOTJIOOMHE |
MHOIIOOMHE. DTOT BUTAMHMH CTUMYJIUPYET 3PUTPO-, JEHKO- U TPOMOOIUTONO0I3, MIIACTUYECKHE
U pereHepaTopHbIe MPOLIECCH BO BCEX OpraHax M TKaHsIX, OKAa3bIBACT aHTHATEPOCKIEPOTHUECKOE,
OHKOIIPOTEKTOPHOE M HOOTponHoe JeiictBusa. DosmeBas KUCIOTa HE CHUHTE3UPYETCs B
OpraHu3Me YesoBeKa.

VlcToYHMKM BUTaMMHA: BUTaMUH IOCTYNAaeT € MUIIEH PacTUTEIbHOro (IINUHAT, cajat-
JaTtyk, 00Obl, crapka, 3€pHOBBIE, MyKa TIpyOOro momoJia) M >KMBOTHOTO (TI€YeHb, MSICO)
npoucxoxaeHus. OqHako TepMuyeckas 00padoTKa BbI3bIBaeT ObICTpOE paspylueHue (oaaToB —
IPOM3BOJIHBIX (POTHMEBOI KHCIOTHI.

Ilocne BcaceiBaHus (OJIMEBON KHUCIOTBI B TOoUleM KuIIKe (onaTel HOCTYHAKOT
PEUMYIIECTBEHHO B TEYCHb, TJI€ HAKAIUIMBAIOTCS M MpeoOpa3ytoTcsi B akTUBHbIE (hopMbl. [lpn
JIOCTaTOYHOM KOJIMYECTBE CBEKUX OBOLIEH U (PYKTOB B palMOHE B OPraHU3M C MNHULIEH
noctymnaer 400-600 mkr ¢onatoB B cyrku. [loTpeOHOCTE B (DOMEBON KHCIIOTE CYIIECTBEHHO
BO3PacTaeT BO BpeMs OEpEeMEHHOCTH, B IEpUOJ] aKTUBHOI'O POCTa, MpHU OOJIBUIMX (HU3HUECKHX
Harpy3kax, a TaKKe MpHU Pe3KOl aKTUBaIUH SpuTpoross3a. Hemocratok ¢GoameBol KUCIOTHI,
aHajoruyHo nepuuury BuTamuHa B12, nmapymaer HopmanbHbiii cunte3 JIHK u spurpomnoss.
JmuteneHplii  gepuuuT  (GOJIATOB  CONMPOBOXKIACTCS THIIEPCETMEHTAIle  HEHTpOQHIIOB,
Merano0JacTHOM aHeMMel, CHM)KEHHEM 4YHcia HEUTPOPUIOB U TPOMOOLMUTOB, YBEJINYEHUEM
YPOBHSI TOMOIIMCTEHHA B TIJIa3Me.

Heduuut ¢donueBol KHUCIOTHI y OEpPEMEHHBIX SBISETCA IYCKOBBIM (aKTOpPOM JUis
pa3BUTHS HEBBIHAIIMBAHUS, YACTHYHOW HJIM MOJHON OTCIIOWKH IUIAIICHTHI, CIIOHTAHHOTO adopTa
WIA MEpPTBOPOXKAEHUS, IOBBIIIAET PUCK BPOXKJIEHHBIX IOPOKOB U 3a/I€P’KKU YMCTBEHHOI'O
pasButus peOcHKa. Y jaereit ¢ qepuuToM (GOTMEBOM KUCIOTHI, KPOME MaKpPOIIUTAPHON aHEMUH,
HaOJroaeTcsl OTCTaBaHUEe B Macce Tena (TrUunotpodusi), yrueraercss (PyHKIMsS KOCTHOIO MO3ra,
HapyIIaeTcss HOPMaJbHOE CO3PEBAaHHME CIM3UCTONW OOOJIOYKH JKEITYyJIOYHO-KUIIEYHOTO TPAKTa,
KOXKHBIX TOKPOBOB, YTO CO3/Ia€T OCHOBY Ui Pa3BUTHUSA SHTEPUTOB, ONPEIOCTEH, BO3MOXKHA
3aJIepKKa IICHXOMOTOPHOTO Pa3BHUTHSI.

VIcTOYHMKM BUTaMMHA: BUTaMUH IOCTYNaeT € MUIIEH pacTUTEIbHOro (IIMUHAT, cajat-
JaTyk, 000bl, crlapka, 3epHOBbIE, MyKa I'py0oro rnomoia, KpyImsl, Kamycra Oproccenbekasi, XJieo,
MIIeHo, (acoib, COos, 3eJIeHb MEeTPYIIKH) U )KUBOTHOTO (IIeUeHb, MSICO, TIEUeHb TOBSIKbS , IEYEHb
CBUHAsI, TBOPOT HEXXHUPHBIN, TBEPJIBIE CHIPHI) MIPOUCXOXKICHHS.

dusnonoruyeckas NOTpedHOCTh s B3pocibiX - 400 MKI/CyTKH,

®dusznonornyeckas NoTpeOHOCTH 11 Aeredt - oT 50 1o 400 MKr/cyTKH

Buramun Bi2 (umaHoko6Gosamun). Mrpaer BaxHYH poJib B (YHKIIMOHHPOBAHHH
HEpBHOM CHCTEMBI M Pa3BUTUM KJIETOK KpoBH. Butamuu Bi2 comepkut B cBoell CTpyKType
KOOaJbT M IHMAHOTPYIITY, 0Opa3yrolinue KOOPAWHAIMOHHBIN KOMIUIEKC. B TKaHSX pa3nnyHble
dopmbl KOoOaTaMHHa BBIOIHAIOT GyHKIMK KoepMmeHToB. [IpuHuMaer yuactue B MeTabonu3me
U TIPEBPAICHUSIX aMUHOKHCIIOT, YYaCTBYET B OCIIKOBOM, YKHPOBOM H yTJIEBOJHOM OOMEHE.

OCHOBHBIM MECTOM JETOHMpPOBaHUS BHUTaMuHa B12 cuyxut mnedenb. bombimoe
KOJIMYECTBO KOOaJlaMMHA OTKJIAIBIBAETCS B CEJIE3CHKE M ITOYKAX, HECKOJIBKO MEHbINEe — B
MBIIIIIAX.

[Ipu ero HemocraTke HamOoJiee BBHIPAKCHHBIE W3MEHEHHsS HAOIIOMAIOTCS B OBICTPO
JEeNSAMIUXCS KJIeTKaX KOCTHOTO MO3Tra, MOJIOCTU PTa, A3bIKAa M KEIyJOYHO-KUIIEYHOTO TPaKTa,
YTO BeJET K HapyIICHUIO KPOBETBOPEHHS, MOSIBICHHIO TJIOCCHTa, cTomMaruta. [Ipm medwurnmre
BUTaMMHa Bi12 pa3BuBaeTcss MakpouuTapHas aHEMUs, HapYIIAIOTCA MPOIECcChl remMomnos’sa (B
YaCTHOCTH, JICJICHHE W CO3PEBAaHHME DPUTPOIUTOB), KOJMYECTBO OJPUTPOIMTOB B KPOBH
CHIDKaeTcs. XapakTepHbl cl1aboCThb, MOBBILIICHHAS YTOMIIIEMOCTh, FOJOBOKPYKEHHUE, TOJIOBHBIE
6011, cepalieOueHe U O/IbIIIKa PU (PU3NYECKON Harpy3Ke.



Hcrounnkn BUTaMHUHA: TMPOAYKTHI KUBOTHOTO IPOUCXOXKICHUS (IHILIEBBIE IPONKKH,
MOJIOKO, MSICO, TICYCHb, IOYKH, PbIOA, SUYHBIA JKEITOK). B JKEHCKOM MOJOKe BHUTaMHH Bio
COJICPXKUTCS B BHJIC METUJIKOOAIaMHUHA.

dusnonorunyeckast moTpeOHOCTH s B3pOCIbIX - 400 MKI/CyTKH.

dusnonornyeckas nmoTpedHocTh i aeren - oT 50 10 400 MKI/CyTKH.

KupopacTBoprMbIe BUTAMUHBI

BuramuH A urpaer Bemyuiyroo poiib B ()YHKIMOHHPOBAHUH 3PUTEIBHOTO aHAIU3aTOPA,
MOCKOJIBKY SIBJISIETCS IEPBOCTENIEHHBIM KOMIIOHEHTOM POJIOTICHHA — O€JIKa, MOTJIOMIAIOIIEro CBET
B PELENTOpax ceTyaTKu. M3 NpoayKTOB NUTaHMsS BUTaMHUH A IOCTYNAaeT B OPraHU3M B BUJE
peTHHONa U KapoTUHOUI0B. HecMoTpst Ha TO, uTo 00€ TpYIIbl BEUIECTB OKA3bIBAIOT CXOJIHOE
JEICTBUE, B OpPraHU3M OHM IIOCTYNAIOT W3 pa3HbIX MCTOYHHUKOB. PeTnHON — OCHOBHasd
OMOJIOTHYECKH AaKTHBHAs M ONTUMAlbHO YycBOseMas oOpraHu3MoM ¢GopMa BHUTaMUHA A,
ocTaybHbIe (DOPMBI IPUCYTCTBYIOT B KPOBU B HU3KOM KOHIeHTpanuu. Mctounnku BuTaMuHa A B
dbopMe peTHHOIA — MPEUMYIIECTBEHHO MPOIYKTHI )KUBOTHOTO MPOUCXOKIeHUS. KapoTuHOoU b1
COJIepKATCS B TIPOJTYKTAaX PACTUTEIHHOTO MTPOUCXOKICHUS U HEKOTOPBIX rprdax U B OpraHu3Me
npeBpamfatoTcss B ButamMuH A. K rpynmne KapoOTHHOUZOB OTHOCSTCS 0O-, (-KapOTHH, JIOTEHH,
JIMKOIIEH, 3€aKCaHTHUH U Jp.

CaMblil U3BECTHBI KapOTHMHOUA — [(-KapOTHH, KOTOPBIM SBISETCS MPOBUTAMUHOM U B
pe3ysbTare paclleuieHHs B KJIETKaxX IeUeHu MpeBpaiiaercs B BuTaMuH A. KaporuHouab! Takxe
0071a/1a10T BBIPAKEHHBIM aHTHOKCHJIAHTHBIM JeiicTBueM. Cepbe3Hblii neduuuT BUTaMUHA A
(BIUIOTH 10 aBUTAMHHO3a) pa3BUBAE€TCd NPU OTCYTCTBUM JKMBOTHOW U YHOTpEeOJIECHUU
OJIHOOOPa3HON PACTUTEIbHON MUIIH, T. €. B YCIOBUSX TOJIOA.

K xapakTepHbIM KIMHHYECKHMM CHUMITOMaM JeQHIMTAa BUTaMHHA A OTHOCSTCS
cemepanonusn (HOUHAA, UMW «KYPUHAA», CJlenoma BCIEICTBUE HW3MEHEHUM CETYaTKH U
3pUTEIBHBIX HEPBOB), KCEPODTATBMHUS (CyXOCTh KOHBIOHKTHBHI), KepaTOMAIISIIIHS (M3bsI3BICHUC
POTOBHIIBI), TUTIEPKEPATO3 (AUCTPODUUECKUE UZMEHEHUS SIUTENUS KOXKH, CIU3UCTBIX 000JI0UEK,
KOTOpBIE TIPOSIBIISIIOTCS CYXOCThIO, IIETYyIIEHHEeM U OJI€HOCThIO, U TIp.), 00Iee HEeJOMOTaHuEM
U c11ab0CTh, CKIIOHHOCTh K THOMHMYKOBBIM 3a00JIEBAHUAM KOXKH.

I'unepBuTaMuHO3 A BBI3BIBAET NEPUOCTAIBHBIM THIEPOCTO3. DTO COMPOBOXKAAETCS
00JIbI0 M OTEKOM BJI0JIb JJIMHHBIX TPYOUaThIX KOCTEH, Yy B3POCIBIX — KaJIbIIMHO30M CBs30K. [Ipu
XPOHUYECKOM OTpPaBJIEHUU HapyIIaeTcs MUILEBApEHUE, MPOMalaeT alleTUT, OTMEYaeTCs oTeps
B Bece. CHmkaeTcsd oOpa3oBaHHE CEKpeTa CalbHBIX JKeJle3 U pa3BUBACTCA CyXOH OepMaTwT,
BBINA/1al0T BOJIOCHI, MOTYT OBITH MTPOSIBIIEHUS] TEMOPPArUYECKOT0 CUHIPOMA.

HcTouHNKM BUTaMUHA: CPEAM WCTOYHUKOB >KMBOTHOTO NPOHUCXOXKIACHHS BUTAMHHOM A
HauOobIIee OoraTbl PHIOMI JKHUp, TOBSKBS II€UYEHb, MOJIOKO, KHCIOMOJIOYHBIE MPOIYKTHI,
SAWYHBIA JKENTOK. PacTUTENbHbIE MCTOYHUKM BUTAMMHA A — 3TO 3€JIEHBIE U JKEITHIE OBOIIH
(MOpKOBB, TBHIKBA, CIaJKUH Iepel, IIMNUHAT, OPOKKOJIM, 3€JIEHBIM JyK, 3€JeHb METPYIIKH),
0000BbIE (COS, TOPOX), TIEPCUKH, aOPUKOCKHI, MAHTO, Tanais, s0J0KH, BUHOTpad, apOy3, IbIHS,
IIMIOBHUK, OOJeNMXa, YepelHs, MI0/bl IIUIOBHUKA, TPaBbl (JfolepHa, (heHXellb, JIUMOHHUK,
MEeTPYIIKa, MATa IepeyHasi, TUCThS MAMHBI, Iandei, TUCThs (PUATKH, IABEIb).

duznonornyeckas MOTPeOHOCTh st MY>KUMH - 900 MK peT. 9KB./CYTKH, JUISl KEHIIUH
800 MKT peT. 9KB./CYTKH.

dusnonornyeckas noTpedHOCTh 11 aereit - ot 400 go 1 000 Mkr per. 5kB./cyTku. bera-
KapOTHH SIBJISIETCS TIPOBUTAMHUHOM A ¥ 00J1a/1aeT aHTUOKCHIAaHTHBIMH CBOWMCTBaMU; 6 MKT OeTa-
KapoTHHAa WK 12 MKr 6eTa-KapoTHHa U3 MUK SKBUBAJIEHTHBI | MKT BUTaMuHa A (peT. 3KB.).

dusnonornyeckas NoTpeOHOCTH ISl B3POCIBIX - 5 MI/CYTKH.

Buramun E (o—Tokodepon, a Takxke f—, y—, O—Tokodepoybl) SBISETCA
AQHTHOKCHIaHTOM, YHHBEPCAJIHHBIM CTAOMIN3aTOPOM KIIETOYHBIX MeMOpaH, HEOOXOIuM IS
(YHKLIMOHUPOBAHUS TOJIOBBIX XKeJe3, cepeuHoi Mblibl. Butamun E  Brnuser Ha QyHKIuio
MOJIOBBIX M JIPYTMX SHAOKPHHHBIX JKelle3, 3alliiias MPOU3BOJAWMBIE HMH TOPMOHBI OT



Ype3MEpPHOTr0 OKMCJIEHHs, HEOOXOAMM Ml HOpPMalbHOro TedeHus OepemeHHocTH. OH
CTUMYJIUPYET EATEIbHOCTh MBIIII, CIIOCOOCTBYSI HAaKOIUICHHIO B HUX TJIMKOT'€HA U HOPMAaJIU3Yys
OOMEHHBIE MPOLECCHl, MOBBILACT YCTOWYMBOCTh 3PUTPOLUTOB K remosnsy (pacmany). Ilpu
HelocTaTke BUTaMHHa E MOryT BO3HMKAaTh aTakcus, MbIIe4Has ciaabocTh, mepudepuyueckas
MHO- U HeWpomnaTus, AereHepalus CeTYaTKH, CHUKEHHE MOTEHLUU Y MY>KUMH, HapyIICHUIMU
MEHCTPYaJIbHOTO IIMKJIa BBIKU/BIIIY Y JKEHIUH, reMoau3 spurpountoB. Buramun E 3amennser
CTapeHHe, MOXKET IpeJoTBpallaTh MOsBJIEHHE CTapuecKkod mnurmeHranuu. CumnTroMoMm
TUIOBUTaMUHO3a E sBNseTcs yCUJICHHBIM remoiu3 (pacmaj) SpUTPOLUTOB, 00YCIOBICHHBIH
HapyLIECHUEM CTaOMIBbHOCTH UX MeMOpaH. AButamuHO3 E y yenoBeka He onucaH. TOKCHYHOCTb
BuTaMuHa E yeTko He onpezneneHa. O HaKo U30bITOUHBIE 103bl BUTAMUHA E MOTYT CyII€CTBEHHO
Hapywmarh abcop6buuto ButamMMHOB K m D, mnpumenenue ero 100aBOK IPOTHBOIOKA3aHO
HanUeHTaM, [OJIy4arolUM OpaJIbHbIE AHTUKOATYJISTHTBI.

VlcTouHMKM BHUTaMUHA: COEBOE Macio, XJIOINKOBOE Macllo, KYyKypy3HOe Macio,
IIOJICOJIHEYHOE MAacjl0 OJIMBKOBOE Macilo, MIIEHUYHbIE M KYKypy3HBIE IPOPOCTKH, COS,
criap>keBas KallycTa, ITOMMJIOpBI, CajaT, IOpoX, LIMHMHAT, METPYLIKa, CEeMEHa IIMIIOBHMKA.
HekoTtopoe konn4yecTBO BUTaMUHA COJIEP/KUTCS B OpPEXax, aBOKAJ10, MsCe, KUPE, ANULaX, MOJIOKE,
TOBSKbEH MeYeHU.

dusnonornyeckas mOTpeOHOCTH /ISl B3POCIBIX - 15 M TOK. 3KB./CYTKH.

dusnonorunyeckas NoTpeOHOCTh AJA 1eTel - oT 3 10 15 Mr TOK. 3KB./CYTKH.

Buramun D. Burampnamu rpynmsl D Ha3bIBalOT XMMHYECKME BEIECTBA —
Kanbpiudeponsl. OCHOBHBIE MPEACTABUTENM BUTAMHHOB Tpynmbsl D — sprokamsuudepon
(Butamuu D2) u xonekanbredepon (Buramua D3). Butamun D, npeacraBiser coboli cMech
HECKOJIBKMX CTEepoJioB, BUTaMHH D2, mnm sprokanbiudeposn, obpasyercss w3 0O0Ty4eHHBIX
Ipoxoked u xieba, ButamMuH D3, minm xosexkanbludeposi, HOCTOSHHO 00pa3zyeTcss B KOXe IMO0J
JIEHCTBUEM YIbTPa(HUOIICTOBBIX JIYUCH, SBISSICH OCHOBHBIM HCTOYHHKOM BUTaMuHA D. MeHbImas
€ro 4acTh MOCTYNAET ¢ NUIIEH (meyeHpb prl0, 00aydeHHoe MoJIoKo). [lo neiicTBuio B opranusme
yenoBeka BUTaMUHBI D2 u D3 moutu cxonusl. [lpu npueme BHYTph BcachlBaHHE BUTaMuHa D
IIPOUCXOIUT B TUCTAJIIBHOM OTZEJI€ TOHKON KHUIIKU C YH4aCTHEM XKEITYHBIX KUCIIOT.

OcHoBHble (pyHKIMHM BUTaMHHa D cBsI3aHBl C MOAJIEpP)KAaHUEM TOMeOcTa3a KajlbLus U
docdopa, ocyiiecTBICHHEM NPOLIECCOB MUHEPATU3AIMM KOCTHOM TKaHU. HeocTaTok BUTaMuHa
D nposiisiercss paxuToM y JeTei, MPUBOAMT K HapyUIeHHI0 oOMeHa Kaiblius U ¢docdopa B
KOCTSIX, YCWJICHHIO JEMHUHEPAIN3alUy KOCTHOM TKaHW, YTO NPUBOAUT K YBEIMYEHHIO PHUCKA
pa3BuTUs ocTeornopo3a. CHUKEHHbIE KOHIIEHTpPAIlMM B CHIBOPOTKE KPOBH ACCOIMHPOBAHBI C
LEJIBIM PSAJIOM BHECKEJETHBIX 3a00JIeBaHUM (HEKOTOpBIE BBl PaKa, apTepualibHasi THIepTe3ns,
BO3pPacTHOE CHI)KEHUE I03HABATEJIbHOM CIOCOOHOCTH, HapylleHHs (DyHKUMA HMMYHHOH U
pPEeNpoayKTUBHOM cucteM U Ap.). M30biTok BuTamuHa D MoxeT HaOmogatbes IpH
OECKOHTPOJILHOM TpUEME IpenapaToB BUTaMuHa D M mpuBOAUTH K TOKCHYECKUM 3(dextam
(vame HabmOJaeTcss y JeTel), 4To MPOSIBIAETCS, B 3aBUCUMOCTH OT J03bl M JUINTEIBHOCTH
NPUMEHEHHUs, B THUIEpKaJblIueMuu, runeppochareMuy, KanbLUUPUKAIMK MATKUX TKaHEH,
TOILIHOTE, PBOTE, 3al10paxX, AaHOPEKCHH, 3aJIEPKKE POCTa U Pa3BUTHU.

Wcrounuku ButamuHa: BuTaMuH D ecTecTBEHHBIM 00pa30M MPUCYTCTBYET JIMILb B OYEHb
OTrPaHUYEHHOM KOJIMYECTBE MPOAYKTOB MUTAHUS (MOJIOYHBIE MPOAYKTHI, PbIOUI >KUp, MEYEHb
TPECKH, UKPA, TUUHBIHN JKEITOK.

dusnonornyeckas MorpeOHOCTh Ais B3pociblx - 15 mkr/cytku (600 ME), ans nuig
ctapuie 65 net - 20 mkr/cytku (800 ME).

dusnonornyeckas noTpeOHOCTh A eTei - ot 10 10 15 MKr/cyTKu.

Butamun K (umnoxuHoH 1 MeHaXWHOHBI). BuTaMuH, HE0OXOIUMBIN A 00pa30BaHUS
(GakTOpOB CBEPTHIBaHHUS KpOBU. Brimser Ha (opmMupoBaHHE CTyCTKa KPOBU W TIOBBIIIAET
YCTOHYHMBOCTh CTEHOK cocynoB. Butamun K mpeacraBneH HeCKoJIbKUMU (GOpMaMU: BUTAMHHOM
K1 (bunnoxuHOH), MOCTYNAIOMUM B OPTraHW3M C TMHIIEH PACTUTEIBLHOTO MPOUCXOXKIACHUS, U



BuTaMuHOM K2 (MEHaXxMHOH), HCTOYHMKOM KOTOPOTO SIBJISIOTCS TPOAYKTHI IKHUBOTHOTO
MPOUCXOXKACHUS ©  MHUKpoduopa KulleyHuKa. AHaior BuTamuHa K, moOmydyeHHBIN
UCKYCCTBEHHBIM IyTeéM, — MeHaauoH (BuTaMuH K3) — ImuMpoko uCHOJIb3yeTcs Kak
JIEKapCTBEHHBIN MTpenapar, U3BECTHBIN MO0J1 HAa3BaHUEM BHUKACOJL.

Henocratok BuTamuua K npuBOAMT K YBEIMUEHHIO BpPEMEHHU CBEPTHIBAHHUS KPOBH,
MOHUKEHHOMY COJIEpKaHUIO MPOTPOMOMHA B KPOBH. AJIEKBaTHOE noTpebieHne Butamuna K2
(MEHaxMHOHOB) aCCOLIMMPOBAHO CO CHIKEHHBIM PHCKOM CEPJIEYHO-COCYIUCTBIX 3a00JIeBaHUM.
Jedunut Butamrna K mposiBisieTcss HOCOBBIMH KPOBOTCUEHUSIMU, KPOBOTCUECHUSIMU B MOYEBOM
TpPaKTe, MO3TOBBIMH KPOBOUBIIMSHUSAMHU, CHUHSAKAMHU Tociie HeOonpmmx ymuOoB. [lumieBoit
Je(UIMT 3TOr0 BUTaMHHA Y B3POCIBIX PEIOK, OOBIYHO OH BO3HHUKAET Ha (DOHE COCTOSHHMIA,
CBSI3aHHBIX C HAPYIICHWEM BCACHIBAHUS KUPOB (B TOM YHUCIIE MPU OOCTPYKIUH KETIHBIX MyTeH,
XPOHUYECKOM [MaHKpeaTute, OOJIE3HSAX T[EUEeHH) WIM TMpU JUIMTEIbHOM I[PUMEHEHHUH
AHTUKOAryJIsHTOB (Hampumep, BapdapuHa) M aHTUOMOTUKOB OINPEAENECHHOW CTPYKTYpbI
(mampumep, 1edanocnopuHoB). TOKCHYHOCTh BBICOKHX /103 BUTaMuHa K B €ro eCTecCTBEHHBIX
dbopMax He MOATBEpXKACHA, OAHAKO MPUMEHEHUE CHHTETHYECKOrO aHajora MEHaJMOHa MOXET
MPUBOAUTH K TEMOJUTUYECKON aHEMUH.

HcTounuku BUTaMHHA: JIUCTOBBIC 3€JIeHbIE OBOLIM (ILIMKHAT, KallycTa), HEKOTOphIE
GpyKkThl (aBOKaJ0, KWBM), MaprapuH, pacTUTEJbHbIE Macia, YacTUYHO — CBIp U Jpyrue
MOJIOYHBIE MPOIYKTHI, U1

dusnonornyeckast mOTpeOHOCTH ISt B3POCIHBIX - 120 MKI/CYTKH.

duzuonornyeckas HoTpeOHOCTH 11 aeredt - oT 30 1o 120 MKr/cyTKH.

Jluer mpenogaBartesist

Kpumepuu oyenku npaxkmuueckoii pabomoi:

5 (otamuHO) — pabora BeIMOTHEHA BepHO Ha 95-100%.

4 (xopo1o) - paboTa BeINOJTHEHA BepHO Ha 84-94%, MMEIOTCS HETOYHOCTH.

3 (ynoBJ1eTBOPUTEIBLHO) - paboTa BhINOIHEHA BepHO HA 60-83%, eCTh CEepbE3HBIE OMMUOKH.
2 (Hey10BJIETBOPUTEJIBHO) - paboTa BBIIIOJIHEHA BEpHO Ha 59% u MeHee.

OTBeTbl Ha BONIPOCHI 3aJaHUA 2:

1). I'MmoBHTAMHMHO3 — 3TO MAaTOJIOTMYECKOE COCTOSIHHME, CBS3aHHOE C HEJOCTaTKOM B
OPraHu3Me OINPENICIICHHOIO BUTAMUHA.
ABHTAMHHO3 — 3TO TSKEJIOE IMATOJOTMYECKOE COCTOSHHUE, CBSI3aHHOE C OTCYTCTBHEM B

OpraHu3Me OIpeIeIEHHOIO0 BUTAMUHA.
I'unepBUTAMHHO3 — 3TO MATOJIOTUYECKOE COCTOSIHUE, CBSI3aHHOE C M30BITKOM B OpraHHU3MeE
OTIpeIelIEeHHOT0 BUTAMHHA.

2) benku — cTtpouTenbHas (IU1acTUYECKas), YIJIeBOAbl — SJHEPreTUYECKas, KHUPbI — 3aracaroas u
JHepreTuvecKas

3) HaceimenHaple XHpbl — 3TO camasl TJIaBHas TNPUYMHA BBICOKOTO YPOBHS «IIJIOXOTO
xoJjectepruHay. HachllieHHbIE KUPBI COAEPIKATCS B MPOAYKTaX XHUBOTHOT'O MPOMCXOXKACHUS -
TaKHUX, KaK Macllo, ChIp, LIETbHOE MOJIOKO, MOPOXKEHOE, CIMBKU U JIt000€ kupHOEe Msaco. OHu
TaKXe HalJeHbl B HEKOTOPBIX PACTUTENIBHBIX MacjaX - KOKOCOBOM, MaJbMOBOM M IAJIbMOBOTO
aqpa.

HenaceblmeHHbIe XKUPBI — KUPBI, KOTOPBIE IIOMOTAal0T TOHU3UTh YPOBEHb XOJIECTEPHHA B KPOBH,
U MX HY)KHO HCIIOJIb30BaTh BMECTO HACKHIIIEHHBIX )KHPOB.

EcTh 1Ba THIIa HEHACHIIIEHHBIX KHUPOB: - MOHOHEHACHIIIICHHbIE )KUPBI: HAIPUMEP, OJMBKOBOE U
parcoBoe Macyo; - TOJIMHEHACHIIIIEHHBIE )KUPBI: HAIPUMED, Pa3HbIe BUBI PHIOBI, TIOJCOTHEYHHUK,
KYKypy3a ¥ COEBOE MacJIo.

4). Opgna w3 ¢yHKuMd OenkoB - 3ammTHas (aHTuTena). OHM SBISIOTCS KOMIIOHEHTAMH
UMMYHHOH CHCTEMBI.



5). K Hapymienuro cuHTe3a U MeTadoIM3Ma MOJI0OBBIX TOPMOHOB. B 11€710M — HapymeHne ooMeHa
BEIIIECTB.

OTBeTHI HA 332/1a4H 3aJJaHuA 3:

3agaua Nel. benku SBASIOTCS CTPOMTENIBHBIM MaTEpUANIOB Il  OpPraHU3Ma, dYTO IS
CIIOPTCMEHOB OYEHb BAYKHO

3agauya Ne2. Butamun C

3agaua Ne3. Butamun D

3apaua Ned. J{a, )KUpBI SABISIOTCS BaYKHBIM 3JIEMEHTOM JIJIsl CHHTE3a KEHCKHX MTOJIOBBIX
TOPMOHOB

JlaGoparopHnasi paGora

JlaGopaTopHnasi padora “Onpenenenne Butamrda C B IpOAYKTax MATAHUS
[ToaroToBKa BapuaHTOB OMbITA, HAOJIOICHHUE 32 KAYECTBEHHBIMU PEAKIUSIMU,
3alloJIHEHUE paboyeil TabiuIbl, UHTEpIpeTanus HaOMI0JaeMbIX SIBICHUH,
(dopMyIMpOBaHUE BBIBOJIOB

JlabopaTopnas padora «['uapodunsHO-rIpoPOOHBIE CBOMCTBA JTUITHI0BY
[TonroroBka BapUaHTOB ONbITA, HAOJIOJEHUE M3MEHEHHs] PacTBOPUMOCTHU
JUOUAOB, 3alojHEHWE pabouell TaOMUUbI, WHTEpHpPETalus HaOII0AaeMBbIX
ABJICHUI, (DOPMYITMPOBAHUE BHIBOJIOB

Tema 1.4.CTpYyKTYpPHO-PYHKIMOHAJIBHAS OPTaHU3ALNSA KJIECTOK
dopma TeKylero KOHTPOJIs: MpakTHuieckas pabota, 1adboparopHas pabora
Koa xonrposaupyemoit komnerenuuu: OK 01, OK 02, OK 04
IIpakTnueckas padora
Pazpabotarh MEHTaNIBHYIO KapTy MO KJacCU(PUKAIIMU KJIETOK U MX CTPOCHHUIO Ha
MPO- U SYKAPUOTUUECKHUX U M0 [IApCTBAM B MUHU TPYyIINax
JTaJIOH 0TBeTA:
MenranbHas kapra: Kiaccudukanus Kierox
LleHTpaJBHBIN 3JIEMEHT
Kaerkn
OcHOBHBIE BETBH
1. TlpokapuoTHYecKHe KIETKH
bakrepun
o Kierounas crenka
o Hykneonn
o Pubocompl
o IIma3zmuamnl
Apxen
o Oco0ble TUMUAbI
o ODKCTPeMO(UIbHBIE YCIOBUS
2. DyKapuOTHYeCKHe KJIeTKH
o 7KMBOTHBIC KJIETKHU
o Anpo
o MuTOXOHIpPUU
o OHIOIUIA3MATUYECKUN PETUKYIIYM



o Amnmapat ['onabmxu
o JInzocomsl
o PacrurejbHBIC KIETKHU
o XJIOPOIUTACTHI
o llemmrono3Has KI€TOYHas CTEHKA
o Bakyomm
o [Ima3zmonecMel
o I'pudHbIe KIETKH
o XWUTHUHOBAs KJIETOYHAs CTEHKA
o Muwuroxonapuun
o Bakyomu
o IIporucrsl
o Pa3HOOOpa3HbIe OpraHesibl
o PaznuuHble ciocoObl MUTAaHUS
B3aumMocBsA3H MexKAy dJIeMEHTaAMU
« Bce kneTkn UMEIOT MIA3MATHYECKYI0 MeMOpaHy
o IIpokapuoTel HE UMEIOT 0OPMIICHHOI0 AAPA
o OYKapHOThI COAEPKAT MEMOPAHHbIE OPTaHe/JIbI
o (CXOaCTBa B reHETHYECKOM MaTepHaJie
o Paznuums B cmocodax nuTaHus
IIpakTHyeckue 3aJaHuA 1 MUHH-TPYIIIT
I'pynna 1: Uccnenyiite 0cOOEHHOCTH CTpOEHUS OaKTEpUATbHBIX KIETOK U HX
OTJINYHUS OT PACTUTEIIbHBIX.
['pynna 2: CpaBHUTE CTPOEHHE KUBOTHOW M TpUOHOM KIIETKH, BBLACIUTE OOIIUE
YEPTHI.
['pynma 3: IlpoaHanu3upyWTe pOJIb PA3TUYHBIX OpPraHEUl B J3YKaPUOTHYECKHX
KJIETKaX.
I'pynna 4: Co3paiiTe CpaBHUTENbHYIO TaONMIly MPOKAPUOTHUECKUX U
DYKapUOTUYECKUX KIIETOK.
PexoMmennannu no co31aHN0 MEHTAIBHOM KapThl:
o Hcnonp3ylite pasHbie LIBETA JJI PA3HBIX THUIIOB KJIETOK
o JloGaBbTe cTpenku Il MOKa3a CBsI3ed MEXAy AIeMEHTaMuU
o Bxirounte KJIHOYEBBIE TEPMUHBI U OTIPEIEICHUS
o OrTpa3nure OCHOBHBIE OTIMYMS U CXOJICTBA MEXKIY I'PyNIIaMH KIETOK

JlaGoparopHas padora
Tema «CTpoeHue KIETKH (pacTeHusl, )KUBOTHBIE, TPUOBI) U KJIIETOUYHbIE BKIIFOUECHHUSI
(kpaxmall, KaApOTHHOU/IbI, XJIOPOIIACTHI, XPOMOILIACTHI)»
[IpuoOpeTeHue onbpiTa NOPUMEHEHUS TEXHUKHM MHUKPOCKONMPOBAHUS  IPHU
BBHITIOJIHEHUU Jab0opaTopHBIX padoT. [loaroToBKa MUKpompemnapaToB, HaOIIOIEHNE
C MMOMOIIBI0 MUKPOCKOIIA, BBISIBIICHUE Pa3IMuuil MEXKIY M3yuyaeMbIMH 00BEKTaMHU,
WHTEpHIpeTanus HaOII0JaeMbIX SBJICHHUM, (DOPMYIUPOBAHUE BHIBOIOB
JlabopaTopHasi padora
Tema «IIponutiaeMocTs MeEMOpPaHbI (TUTA3MOJIN3, IETIIIA3MOIIN3 )



[IpnoOpeTeHne ombITa TPUMEHEHUS TEXHUKA MHUKPOCKONMUPOBAHHS  TPHU
BBITIOJIHEHUU JabopaTopHbIX padoT. [loaroToBKa MUKpomnpenapaToB, HaOIIOIEHUE
C MOMOIIbI0 MUKPOCKOTIA, BBISBICHUE PA3IMUYUi MEXIY U3y4aeMbIMH OObEKTaMHU,
WHTEpHpeTalus HaOI0JaeMbIX SIBJICHUM, (POpMYyIMpOBaHUE BHIBOIOB

Tema 1.5. CTpyKTYpPHO -(pyHKIIHOHAJIbHBbIE (DPAKTOPHI HACJIEACTBEHHOCTH
@dopMa TeKylero KOHTpOJIs: YCTHBIN ONpoc, IpakTHUecKas padboTa
Kox konTposaupyemoii komnerennuu: OK 01, OK 02
Bonpocs! AJ1s1 yCTHOIrO onpoca
1.3 yero coctout xpoMmocoma?
2.Ilepeuncante XpOMOCOMHBIN HA0Op KIIETOK
3.B deM paznuuus TOMOJIOTHYECKUX U HETOMOJIOTHYECKUX XPOMOCOM?
4.JlaiiTe XapakTEpUCTUKY TraIlJIONIHOMY U TUILNIOUIHOMY HAOOpY XpOMOCOM
5. MaiiTe onpeesieHne «HYKJIEHHOBBIE KUCIOThD», U3 YETO OHU COCTOSIT.
6. UTo Takoe HyKJICOTU/IbI?
7.Packpoiite cymnocts JJHK u PHK
8.0xapakTepu3yiTe KOMIUIEMEHTAPHBIE a3aTUCThIE OCHOBAHHUS
9.Chopmynupyiite mpasuio Yapradda
IIpakTnueckas padora

[ToaroroButh coobmeHus-npeseHTauuu no temam «Ctpykrypa [IHK —
JBOMHAsl coupaib», «MecToHaxoxaeHue u Ouonorunueckue (ynkmuu JJIHK»,
«AHK-3kcneptuza», «Bunel PHK. @ynkuun PHK B knetke»
Pemenne 3a1a4y Ha OnpeneIeHUE OCIEN0BATEIIBHOCTH HYKIEOTHIOB

3agaua 1. B monekyne JIHK coaepxutcs 1100 HykJI€OTHAOB C aICHUHOM,
yTo cocTaBisieT 10% ot ux obmero yucna. Onpeaenure, CKOJIbKO HYKIEOTHIOB C
THMHHOM, TYaHUHOM, IUTO3MHOM COJEPKUTCS B OTAEHBHOCTH B Mosekyne JIHK,
OOBSICHUTE MOJIyYE€HHBIN pe3ynbTar

3amaya 2. B mponecce tpancisimuu ywyactBoBaio 30 moisekyn TPHK.
Omnpenenure YUCIO aMUHOKHCIIOT, BXOJSIIMX B COCTaB CUHTE3UPOBAHHOIO OeKa,
a TaKk)Ke YKCIIO TPUIUIETOB U HYKJIEOTUIOB B F'€HE, KOTOPBIM KOJUPYET 3TOT OEIOK.

3amaya 3. Orpe3ok Monekynsl JHK, onpegenstomuii mnepBUYHYIO
CTPYKTYpY  IOJMIIENTHIA, COAECPKUT  CIEAYIOIIYIO  IOCJIENOBATEIbHOCTD
Hykieotu0B: AATTHALIT. Onpenenure nocieaoBaTENbHOCTh HYKJICOTHIOB Ha
uPHK, uucno T1PHK, yuwacTBylomux B OMOCHHTE3€ MENTHIA, HYKJICOTHUIAHBIN
COCTaB HX AaHTHUKOJAOHOB M TOCJIEAOBATEIBHOCTh AMHHOKHCIIOT, KOTOpBIE
nepeHocsT 3tu TPHK. [l pemenus 3aiaun ucnoib3yute TabiauIly Tr€HeTUYECKOro
koza. OOBACHUTE MOTYUYEHHBIE PE3YyIbTaThl

ITAJIOH OTBETOB:

3agaua 1. TumMuH KOMIUIEMEHTapeH aJCHUHY, COOTBETCTBEHHO THMHHA
conepxurcst takxke 1100 mykneorumoB (10%); » B cymMe TUMUH M aJeHUH
coctaBuiin 20%, cienoBaTelbHO, HA TYaHUH U LUTO3UH B CyMME MPUXOIMUTCS
80%. * T.K. T'yaHHH KOMIUIEMEHTAPEH LUTO3WHY, CJIEI0BATEIbHO, HYKJICOTHIOB C
ryanuHoM conepxutcs 4400 (40%) u ¢ murosuaom — 4400 (40%) CnpaBouHas
uHpopManusi: * AMHUHOKHCIOTH, HEOOXOJHMMBIE JUISI CHHTE3a  Oelka,



nocrapisitorcss B pubocombl ¢ momomipio T-PHK. Kaxmas monexyna t-PHK
MEPEHOCUT TOJIBKO OJHY aMUHOKHCIIOTY. * MHbopmanus o nepBUYHONU CTPYKTYpe
MoJieKyJibl Oenka 3amudpoBana B Mmonekyne JIHK. ¢ Kaxpas amuHOkucioTra
3amM@poBaHa  MOCJIENOBATEIBHOCTBIO M3  TPEeX  HYKJICOTHUJIOB.  OJTa
MOCJIEA0BATENBHOCTD HA3bIBAETCSA TPUILJIETOM MM KOJOHOM. OnpeneieH

3amaya 2. Opgna TPHK Tpancnoptupyer 1 amuHOKHCIOTY, cieaoBaTenbHO 30
TPHK cooTtBercTBytoT 30 aMHHOKHCTIOTaM, U 0e10K cOCTOUT u3 30 aMHUHOKHCIIOT.
2. OpmHy aMHMHOKHUCIOTY KOAMPYET TpPHUIUIET HYKIECOTHAOB, 3HAauuT 30
aMHUHOKHUCJIOT KOIUpyroT 30 tpumietoB. 3. KoamyecTBO HYKJICOTHMIOB B TEHE,
koaupyromiem 6enok u3 30 amuHokucnoT: 30x3=90.

3agaua 3. 1. Ha wmarpuue JHK cunresupyercs uPHK 1o npunHnumy
KOMIUIEMEHTapHOCTH; €€ mnocienoBatenbHoCcTh: Y YAUT'YITL; 2. AnTUKOIOH
ka0l TPHK coctoutr u3 TpéX HYKIEOTHAOB, CIIEIOBAaTEIbHO, B OMOCHHTE3E
nentuaa yuyactByroT Tpu moiiekyiibl TPHK, antukononsl TPHK: AAY, THA, LI'T,
komiieMeHTapHbl kojgoHaM HMPHK; Tak kak aHtukoaoHbl pa3Hbix TPHK He
ABIIAIOTCA €AMHOM LEMbl0, HMX HEOOXOAMMO MHcaTh uepe3 3amsaTyro. 3.
[TocnenoBaTenbHOCTh AMHUHOKHUCIIOT omnpenensiercs no kononam nPHK: -nei-apr-
ana-

Tema 1.6. IIpouneccbl MATPUYHOTO CHHTE3A
dopma TeKylero KOHTpoJIsi: TECTUPOBAHUE, TPaKTUYECKas padoTa
Koa xonrpoaupyemoit komnerenuuu: OK 01, OK 02
Bomnpocs! Tecta
Bapuanr 1
1. CtpykTypa 0a4HOr0 0ejiKa onpene/siercs:
1)rpynnoit reHoB 2)oauuMm reHoMm 3)oaHoi modekyinoit [IHK 4)coBokymHOCTEIO
I€HOB OpPraHU3Ma
2. Oqun Tpumier JIHK Hecer nudopmanuio o:
1 )rocnenoBaTeTbHOCTH AMUHOKHUCIIOT B MOJICKYJIe OeJKa 2)IIpu3HaKe OpraHnu3Ma
3)aMHHOKHCIIOTE B MOJIEKYJie CHHTe3upyemoro Oenka 4)cocraBe mosekyinsl PHK
3. lloHsiTHE «TPAHCKPHUIILUSD> OTHOCUTCH K MPOLECCy:
1)ynBoenus JJHK 2)cunrte3a u-PHK na JIHK 3)nepexona u-PHK na pubocomsi
4)co3manusi OETKOBBIX MOJIEKYJ HA MOJIUCOME
4. Yuacrok moJsiexkyasl /JIHK, Hecymuii undpopmaunio 00 0XHON MoOJIEeKyJie
0esa — 3TO:
1)ren 2)den 3)renom 4)reHoTun
5. OnHa aMHHOKHCJI0TA KOJAMPYeTCs:
1)ueThIpbMsl HYKJICOTHAAMH 2)IABYMSI HYKICOTHAAMH 3)OJHUM HYKJIEOTUIIOM 4)
TpeMsi HyKJI€OTHIaMU
6. Tpumuiery nykiaeoruaoB TAI' B mouekyne IHK O0yaer coorBeTcTBOBATH
KOA0H MoJieKyJbl u-PHK:
1) TAT 2) VAT 3) YTI 4) LAY
7. Tpancasiuus 310:
1. mepenuceiBanue renerndecko nadopmaruu ¢ JJHK na u-PHK;
2. nepenuckiBanue renernueckoi nadopmanuu ¢ u-PHK na JIHK;



3. nepenecenue uanopmaiuu ¢ u-PHK B ctpyktypy cunresupyemoro Genka
8. Kak Ha3pIBaeTcsi rpynna pudocoM, CHHTE3UPYIOLIUX OJUH 0eJI0K:

1. [Tonucoma 2. Pubocoma 3. Tpumnanocoma

B . Onpexnenure nociie10BaTeIbHOCTh PEAKIIMI MAaTPUYHOTO CUHTE3a Oeka
A)O6benunenue u-PHK ¢ pubocomotii

b)®depmeHTaTUBHBIN pa3pblB BOJIOPOIHBIX CBsI3ei MoJiekysbl JIHK
B)Cunre3 u-PHK na ygactke ognoit u3 neneit JJHK

[N O6wveaunenue T-PHK ¢ pubocomoii u y3HaBaHHE CBOETO KOJOB
JD)IIpucoequnenne aMuHOKUCIOTHI K T-PHK

E)Otnencnue 6enkoBoii nenu ot T-PHK

C. CooTHecHuTe 0COOEHHOCTH NPOLIECCOB OMOCHHTE3a 0eJika U (POTOCHHTE3a

Ocobdennocmu npoyecca Ilpoueccor
1) 3aBepiaercst oOpa3zoBaHUEM YTJICBOJIOB A) buocunTes Oenka
2) UcxonHblie BemecTBa — aMUHOKHUCIIOTHI b) ®otocuntes
3) B ocHoBe nexar peakiiu MaTpUIHOTO
CUHTE3a
4) VicxonHble BellecTBa — YIJIEKUCIIBIN Ta3 U
BOJIA

5) AT® cunTe3upyercs B X0e mpouecca
6) AT® ucnosb3yercs s TPOTEKaHUS
nporuecca

7) IPOUCXOAUT HAa pUOOCOMAX IPaHyISTHON
SIIC

Bapuanr 2

1. T'en koaumpyer wuH(POPMALHUI0 O MOCJAEI0BATEIbHOCTH MOHOMEPOB B
MoOJIeKYJIe:

1)r-PHK 3) 6enka 2) rnukorena 4) JJHK

2. AHTMKO/IOHAMH HA3bIBAIOTCS TPUILIETHI:

1)JIHK 2)u-PHK 3) 1-PHK 4) p-PHK

3. IlnacTuyecknii 00MEeH COCTOMT M3 PeaKIuii:

l)pacmana opraHu4ecKux BEIIECTB 2)paciajga HEOPraHUYECKUX BEIIECTB
3)cuHTE3a OPTaHMYECKUX BEIIECTB 4)CUHTE3a HEOPTaHUYECKUX BEIIECTB

4. CuHre3 0eJIka B IPOKAPHUOTHYECKOM KJIETKE NMPOUCXOAUT:

1)ua pubocomax B siipe 2)Ha pudocoMax B IIUTOIIA3Me

3)B KJIETOYHOW CTEHKE 4)Ha BHENIHEH TOBEPXHOCTH IUTOIIA3MATHUECKOMN
MeMOpaHbI

S. Tpanckpunuus y 3yKapuoT MPOUCXOAUT B:

)uTomnnasme 2)3Ha017I1a3MaTHYECKOM ceTr 3)nu3ocomax 4)sape

6.Cunre3 0ejika NPOMCXOINT B:

1 )rpanynsipHOi SHAOIIA3MATUYECKON CETH 2)rIadKoN IHAOMIa3MaTUUECKON CEeTH
3)saape 4) nuzocomax

7. Tpumiaery nykjaeoruaoB ATI] B mosexkyne JJTHK Oyxer coorBercrBOBaThH
KOJ0H MoJieKyJbl u-PHK:

1) TAT 2) VAT 3) YTI 4) IAY




8. Tpanckpunuus 310:

1. mepenucriBanue renernueckoit nadopmanuu ¢ JJHK na nu-PHK;

2. nepenuckiBanue renerndeckoit nadopmanuu ¢ u-PHK na J1HK;

3. nepenecenue nHpopmanuu ¢ u-PHK B cTpykTypy cunTe3upyemoro Oenka

B. Tloctpoiite mocneqoBaTeNbHOCTh PEAKIMN TPAaHCIALMUU, BBIMHUCAB IUGPH B
HY>KHOM TIOPSIZIKE.

A)llpucoenunenne aMuHOKUCIOTHI K T-PHK

b) Hauasno cunTe3a noimnenTuaHoM 1eny Ha pubocome

B)IIpucoenunenue u-PHK k pubocome

I') OxoHuanue cuHTE3a OenIKa

J1) Y nnuHeHue MoaunenTyUIHON Henu

E) Coenunenue KoJioHa C aHTUKOJOHOM

C. VYcraHoBUTE€ COOTBETCTBUE MEXKIYy OHOJIOTMYECKUM IIPOIIECCOM U €ro
CBOVCTBAMU:

CBOUCTBO BMOJIOTMYECKUU ITPOLIECC
[Ipencrasnsietr coboii cunte3 PHK Ha A TpaHCKpUIILIUS

matpuie [JHK b Tpancsnus

2. ITpoucxoauT B LIUTOILJIA3ME B peaymnukanus

3. YaBoenne monekyisl JJHK

4. TIpoucxoaut Ha pubocomax

5. IlpeacrasnsieT co0oil cuHTE3 OENKa

6. [Iponcxomut B spe

7. IlpeacrasnsieT co0oii mporiecc
nepeHeceHus: uHpopmanuu

¢ u-PHK B ctpykTypy cuHTE3HpyeMoro
Oenka

B 1. BeiOepurte npusHaku, COOTBETCTBYIOIINE OCOOEHHOCTAM OEIKOBOr0 OOMEHA B
OpraHu3Me Y€JIOBEKa.

A)PacuiennieHre MOJIeKyJIbl Oeska 10 aMUHOKUCIIOT IPOUCXOAMT B KIIETKaxX

b) Pacmemienre Monekyabl Oenka 0 aMUHOKHUCIOT — MPOUCXOJUT B
MUIIEBAPUTEILHOM TPAKTE

B) KoneuHnbiMu npoayKkTaMu pacnajia siBIsitoTCA YIJIEKUCIbINA ra3, BoJia, MOYEBHUHA
U pyTHE BEllleCcTBa

I') KoHeuHbIMU NpOAYKTaMH paciajia sBJISIOTCS TIII0K03a, YKUPHBIE KUCIOThI

1) Cyrounas motpedbHocTh coctasiseT 100-150 ¢

E)Cytounas notpednocts B 6enkax — 400-600 r

B 5. Vkaxure mnocnenoBaTenpbHOCTh SIBJIEHUW W IPOLIECCOB, MPOUCXOIAT B
IpoIiecce CHHTEe3a OeKa:

A)nocrymnenue monekyisl UPHK u3 sigpa B iutonnaszmy

b) B3aumopneiictBue mosekynsl TPHK, Hecymieil nepByr0 aMUHOKHCIOTY JAHHOTO
oenka, ¢ pubocomoii B komiuiekce ¢ ”PHK

B)o6pasoBanue nenTuIHON CBS3H

I') cunres monexkynsl uPHK na matpune JJHK

J1) TepMuHaLUs TPAHCISIIUU

E) cBsa3eiBanne mosiekyiisl uPHK ¢ pubocomoii




B 7. YcranoBute nocneaoBaTeabHOCTb ATANOB CUHTE3a OemKa:

A)llomananne ¢parmenta u-PHK B akumenTopHbplli ydacTok (DYHKIIMOHAJIBLHOTO
nentpa pudocomsl (OLIP);

b) Ilpucoenunenue T-PHK ¢ aMUHOKHCIIOTOH K COOTBETCTBYIOIIEMY KOJOHY H-
PHK B akuentopnom yuyactke OILIP;

B)Ilepememenue T-PHK ¢ pactymum 6eaxkoM B 1oHOpHBIN yuacTok DIIP;

I') Tpauckpunius;

1) Y inuHeHue noJunenTuIHoN Heny Ha OJHY aMHUHOKHCIIOTY;

E) IlpucoeanHenre aMMHOKUCIOT K cooTBeTCTBYIoIUM T-PHK.

IIpakTnueckas padora

Pemenue 3a1a4 Ha onpenesneHue NociIe0BaTEIbHOCTH aMUHOKHCIIOT B MOJIEKYJIE
Oeka.

Peuienne 3a1au Ha onpeelieHHe MOCIEI0BATEIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIE
Oelika B cilydae U3MEHEHHS ocieioBaTeIbHOCTH HykieoTuaoB JJHK

1. B yem nposiBnisercs posib JJHK B 6uocunTese Genka?

2. Kaxk mpoucxoauT CMHTE3 MOJUNENTHAHON 1Ienu Ha pudocome?

3. B nporiecce tpancnsiiuu yuyactBoBasio 30 monekyn TPHK. Onpenenure uucio
AMUHOKHUCJIOT, BXOJSIIUX B COCTaB CHUHTE3UPYEMOTO Oenka, a TakkKe YHCIIO
TPUIUIETOB U HYKJICOTHJIOB B F€HE, KOTOPBIM KOJUPYET ITOT OETIOK.

4. B npoOupky mnomecTwsid puOOCOMBI W3 Pa3HbIX KIETOK, BeChb Ha0Op
aMHHOKHCIOT U oanHakoBbie MoJieKkysibl HPHK u TPHK, co3manu Bce ycnoBus s
cuHTe3a Oenka. [loueMy B mpoOupke OyJaeT CUHTE3UpOBAThCA OJMH BHUJ O€lKa Ha
pa3HbIX pubocomax?

5. B ouocuntese nonunentuaa yyactsoBaiu TPHK ¢ antukononamu YVYA, I'TTH,
I, AYY, LUI'Y. Onpenenure HYKJICOTUIHYIO IMOCJIEAOBATEIBHOCTh Yy4YacTKa
kaxaoil nenu monekynsl JJHK, koropsiit Hecer nHGOpMaIHIO O CUHTE3UPYEMOM
MOJMIENTHIC, W YUCIO HYKICOTHIIOB, coaepxkamux aaeHuH (A), ryanud (I),
tumuH (T) u nuro3un (L) B ABynenoueuynoii monexyne JIHK. OtBer nosicuure.

6. Kakue peakiiuu OTHOCATCS K peaKIUsIM MaTPUYHOTO CUHTE3a?

7. U3BecTHO, uTO B mporiecce Tpanciasainuu Ha u-PHK nanusbiBaercs 0osbioe
KojaudyecTBo pubocoMm. Kakue OenKOBbIE MOJIEKYJIbl OHH CHHTE3UPYIOT:
OJIMHAKOBBIC WUJIA pa3HbIe?

8. B Kakux peakusix oOMeHa BEUIECTB OCYILIECTBISETCS CBSI3b MEKIY SIPOM,
HHJOTIA3MATUYECKOH CEThI0, puOOCOMaMU, MUTOXOHIPUSIMHU?

ITAJIOH OTBETOB
B uem nposensemcs ponv J[HK 6 buocunmese denxa?
B JIHK copepxutcs HacienctBeHHas WHGOpMalMs O TEPBUYHOU CTPYKTYype
OenKoB
Kaxk npoucxooum cunmes nonunenmuonoti yenu Ha pubocome?
1) TPHK B3auMoaelCTBYIOT C aMUHOKHCIOTAMH, IPUCOCTUHSSA
uxX Tpu ydactuu (EPMEHTOB C 3aTpaTaMd DSHEPIUHM, U JOCTABISIOT HX K
pubocomam.



2) B COOTBETCTBHHM C NPUHITUIIOM KOMILIEMEHTAPHOCTH TPHIUICTHI JIBYX
TPHK npucoegunstorcs k naBym tpuruietaMm UWPHK, pacnonoxeHHsiM Ha
pubocome.

3) Mexay aMmuHOKHCIOTaMH, npucoeaunHeHHbIMH K TPHK, oOpasyercs
MENTUIHAS CBsA3b, pubocoma nepememaercs no nPHK Ha cienyrommii Tpurier, K
KotopoMy mnpucoenunsiercs HoBas TPHK ¢ amunokucnortoit, u tak ¢ nPHK
CUMTBIBAETCA MHGOpPMAIUS JI0 €€ KOHIIA.

B npoyecce mpanciayuu yuacmeosano 30 monexyn mPHK. Onpedenume
YUCTIO AMUHOKUCIIOM, BX00SAWUX 8 COCMA8 CUHME3UPYeMo20 OelKa, a makaice
YUCTIO MPUNTEMO8 U HYKIeOMUO08 8 2eHe, KOMOPblil KOOUpyem 3momn 6enok.
DJIeMeHThI 0TBETA:

1) ogra TPHK TpaHcnopTHpyeT OJHY aMHHOKHCIOTY, clieoBaTenbHo, 30
TPHK cootBercTBYyt0T 30 amMmuHOKHCIIOTaM, U 0€J10K COCTOUT U3 30 aMUHOKHCIIOT;

2) OJHY aMHHOKHCJIOTY KOAMPYET TPHILICT HYKJICOTHUIOB, 3HA4uT, 30
AMUHOKHUCJIOT KOAUPYIOT 30 TPUILIETOB;

3) KOJIMYECTBO HYKJICOTHIOB B TeHe, KoaupymoomeMm Oenok wu3 30
amuHokucior, 30 x 3 =90

B npobupxy nomecmunu pubocomvl u3 pasHuIX KIeMOK, 6eCb HAOOp
amuroxuciom u oournaxosvie moaexynvt uPHK u mPHK, co3danu éce yciosus ons
cunmesa 6enxa. Ilouemy 8 npobupxe 6yoem cunme3uposamuvcsi 00OUH U0 beiKa Ha
pasHulx pubocomax?

1) mepBuuHasg cTpykTypa O€nka OIpeAenseTcss MNOoCIeq0BaTeIbHOCTHIO
aMUHOKHCJIOT;

Marpuiiamu 1151 CUHTe3a OeKa sIBISIOTCS 0JInHaKoBbie MoJiekyibl uPHK, B
KOTOPBIX 3aKOJMPOBaHA OJHA U Ta K€ TIEPBUYHAS CTPYKTypa Oelka.

B buocunmesze nonunenmuoa yyacmeosanu mPHK ¢ anmukodonamu YVA,
1T, HI'l], AYVY, LHI'Y. Onpeoerume HYKIeOMUOHYIO NOCA€008AMENIbHOCHb
yuacmka kaxcoou yenu monexyavl J[HK, xomopwiii Hecem ungopmayuio o
CUHME3UPYEeMOM NOJUNenmuoe, U YUcio HyK1eomuoos, cooepicauux aoeHun (A),
eyarnun (1), mumun (T) u yumosun (1) 6 osyyenoueunoii monexyne JJHK. Omesem
nosicHume.

DJIeMeHTHhI 0TBETA:

1) antukomonst TPHK  kommiementapubl  komonam wPHK, a
MOCIIEI0OBATENbHOCTh HYKAeoTH10B MPHK kommieMeHTapHa omHOW W3 1Emneu
JHK;

2) yuactok oanoit nienu JJHK - TTA I'TL[ LII'L] ATT LI'T, a coctaB BTOpO#
e JJHK -AAT LT THI' TAA T'LHA;

3) uucno nwykneoruaos: A -7, T-7,1 -8, 1] - 8.
Kaxkue peaxyuu omnocames k peakyusim MampuyHo2o cunmesa?
DJIeMeHThI 0TBETA:
1) camoynsoenune JJHK;
2) oopazoanue MPHK, TPHK u pPHK na monexyne /IHK;
3) 6uocunre3 6enka Ha MPHK?
Uszeecmno, umo 6 npoyecce mpanciayuu Ha u-PHK nanusvieaemcs 6onvuioe



Konuuecmeo pubocom. Kakue 6Oenkogvle MONEKYIbl OHU  CUHMEIUPYIOM:
00UHAKOBble U pasHvie?

— B pubocoMax MpPOUCXOAUT cOOpKa OETKOBBIX MOJIEKYJ U3 aMUHOKHCIIOT,
KoTopble nocTaBisioT cioga T-PHK; B cOopke yuacTByIoT hepMEHThI, UMEIOIIUECS
B pubocomax;

— wu-PHK cnyxur wmatpuneir g cOopku  OeakoB, TakK — Kak
MOCJIEIOBATEILHOCTh AMUHOKHUCIOT B OyAylied Moliekyje Oenka ompenensercs
IIOCJIEN0BATENBHOCTEIO HYKJIEOTHIOB B Moiiekysne u-PHK. Jlemaem BbIBOX:
puOOCOMBI COMEpKaT HEOOXOAMMBIA Il CHHTEe3a OenkoB marepuai, a u-PHK
COJEPKUT MH(POPMAIMIO, OT KOTOPOU 3aBUCHUT creuuduka Oyayiiell MoJeKybl
OeJika.

Bce pubocombl, Haxomsmmecs Ha u-PHK, cuHTE3upyroT OAMHAKOBBIE
O€JIKOBBIE MOJIEKYJIbI, TAK KaK XapakTep Oyaylero 0eiaka 3aBUCUT HE OT pudocom,
a OT IOCJIEIOBATEIBbHOCTH HYKJIe0TH10B B H-PHK.

B kaxux peaxyusax obmena éewecmes ocyuecmeniemcs cesa3b mMexncoy 10pom,
SHOONIAZMAMUYECKOH Cemblo, pubOCOMaMU, MUMOXOHOPUAMU?

B mpoumecce OuocuHTe3a  Oenka — HacleACTBEHHass  MH(popMaius,
HaxoAsImascs B siape kieTku ¢ nomouipto u-PHK (Tpanckpunuus) nepeHocurcs K
pubocomam, Trae peaqus3yeTcsi B IOCIEN0BAaTEIbHOCTh AMUHOKHUCIOT Oelka
(TpaHciAnus). Pubocomsl pacnonaratoTcst Kak B IUTOIIa3Me, TaK M HA MeMOpaHax
OIIC, no koTtopoil 00pa3zoBaBIIKECS OEIKOBBIE MOJEKYJbl TPAHCIIOPTHPYIOTCS IO
KJIIETKe- Bce peakuum IMpOTEKAIT C HMCHOJIb30BAHMEM JdHEpruu MoJiekyln AT,
00pa30BaHHbBIX B MUTOXOHJIPUSIX.

Omeem: B peakiusix 6mocuHTe3a 0elika B KIIETKE.

Tema 1.7. Hekierounbie (pOpMBbI JKU3HH

@dopMa TeKylero KOHTpOJIsl: YCTHBIN ONpoc, IpakTHueckas padboTa

Bonpocsl 17151 yCTHOr0 omnpoca

1.OxapakrepusyiiTe BUPYChl KaK HEKJIETOYHbIE (DOPMBI KU3HM U OOJUraTHBIE

napa3uThI.
2.PackpoiiTe CTpO€HHE TPOCTBIX H  CIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
OakTeprodaros.

3.3 dero cocrout xu3zHeHHbli uukn JIHK-comepxamux Bupyco, PHK-
cojJiep Kalliux BUPycoB, baktepuodaros. BUY, renatut yenoBexa?

4. Yto Takoe OaKkTepuu, AalTe UX OOIIYI0 XapaKTEPUCTUKY.

5.Yto Takoe mramm ?

6.B dyeMm cx0/CTBO U pa3iauyKe BUPYCOB U OaKTEpHii?

IIpakTnueckas padora

[IpeacraBnenre yCTHBIX COOOIIEHUN C Mpe3eHTAIMeH, MOATOTOBICHHBIX 110
MEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAaHHBIX MpPENoaaBaTeaeM no TeMam: BupycHbie
u  OakrtepuanbHble  3aboneBanus. OOmME  TPUHIUIBI  UCIOJIB30BAHUS
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH MPUMEHEHHSI aHTHOUOTHKOB.

Ienu 3ansaTHS:

MeTOI[I/I‘IeCKaﬂZ COBCPIICHCTBOBAHHUC MCTOJUKHU IIPOBCACHUA



MMPAaKTHYCCKOTO 3aHATHUA C MCIIOJIb30BAHUCM I/IHq)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX
TGXHOJ’IOFHﬁ, HpOGKTHOﬁ TCXHOJIOTHH.

OOpa3oBateibHasi: 3HAKOMCTBO C BHUPYCHBIMH U OaKkTepualbHBIMU
3a00JIeBaHUSAMH, OOIIMMU MTPUHIIMIIAMU HCIIOIb30BaHMSI JIEKAPCTBEHHBIX BEILECTB,
OCOOCHHOCTSIMU TNIPUMEHEHHUS] AHTUOMOTUKOB; (HOPMHUPOBAHHE TEOPETUUECKUX
3HAHWI W MPAKTUYECKUX HABBIKOB B 00JACTH OHMOJIOTMH; HAYYUTCS ONPEAEIATH
NPU3HAKU PACTIPOCTPAHEHHBIX BHUPYCHBIX 3a00JEBaHUN U OOBICHATH TEUCHUE
0011e3H1 0COOEHHOCTAMU OMOJIOTHU BUPYCOB.

PasBuBalomasi. pacliMpeHHE Kpyro3opa CTYIAEHTOB, PAa3BUTHE YMEHUS
¢bukcUpoBaTh PE3yNbTaThl MPOJIECTAHHON PAaOOTHI, BBIACNIATH IJIABHOE, Pa3BUBATH
HABBIKH CAMOCTOSITEIbHOW Ppa0dOThI MO 3aIaHHOMY QJITCOPUTMY.

BocnuraresbHas: BOCIMUTBIBATH CTPEMIICHHE K OBJIQJCHUIO HOBBIMU
3HAHUSMH, YMEHHE CAMOCTOSITEIbHO W KA4eCTBEHHO BBINOJHATH pPaloTy,
cocoOCTBOBaTh  (POPMHUPOBAHUIO LIEJTOCTHOM KApTUHBI MHpA; I[OHUMAaHUS
aKTyaJJbHOCTH OWOJIOTMUECKUX 3HaHWM; (OpPMHUPOBAHME OIbITA COBMECTHOM
NESATEIIbHOCTH, PAa3BUTHE OO30pHOTO MBIIUIEHUS; (OPMUPOBAHUE OCO3HAHUSA
IPAKTUYECKOTO  3HAu€HUs MNpuoOpeTaeMblX  YMEHUM Juis  JajbHeien
npo(hecCuOHANBHOM NesATENbHOCTH.

Ilinanupyemblie 00pazoBaTe/ibHbIC Pe3yJIbTAThI:

- YMEHHE BBIIEIAATh CYLIECTBEHHBIE TNPU3HAKK BHPYCOB, KIETOK
IIPOKAPUOT U DYKapHUOT;

- YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOLIECHUS
Ha OCHOBE OMOJOTrMYeCcKON MH(OpMalMU M3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMoJ0run
- YMEHUE NPUMEHSTh MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIKX JII0JIeH, COOMI0OACHUS 30pOBOro o0pa3a *H3HU, HOPM TPaAaMOTHOTO
NOBEJICHUSI B OKpY’Kalolleld NpUpPOJHON cpee; MOHMMaHUuE HEOOXOIUMOCTH
WCIIOJB30BaHUs JOCTH)KCHUH COBPEMEHHOW OHOJIOTMHM M OHMOTEXHOJIOTHH ISt
PALMOHAIIBHOIO IPUPOAOIIOIb30BAHNUS

Tun 3aHATHSA: YPOK YCBOCHUS HOBBIX 3HAHUM.

Bupa yueOHoOro 3aHsiTHA: IpaKkTUUYECKas padboTa.

Metoabl 00yueHHsl, IPUMEHSIeMbIe TEXHOJIOTMU:

- HArJIsIIHBIE;

- i PepeHnanbHbIA 1 MTHAUBUAYAIbHBIN MOIXO/IbI;

- IpaKkTU4YecKasi paboTa Mo OMOPHOMY KOHCIIEKTY;

- peIPOAYKTUBHBIM.

Me:knpeamMeTHble CBSI3U: XUMHUSI, BaJICOJIOTHUS, (PU3NOJIOTHUS.

B 3aBucuMocTH OT mpupoabl BO30YIUTENECH pa3NuyaroT pa3HbIC THUIIBI
MH(PEKIMOHHBIX 3a00ICBaHUI:

Bupycusbie, nanpumep, rtpumnm, OPBU, kops, ocna, BUY-undexius,
BUPYCHBIC TEMATUTHI, KJICIIEBOM dHIICPATHT, KENTasl INXOPATKA.



BakTepuanbHble, HapuMep, 4yma, XoJjiepa, CTOJOHSAK, cHOMpCKas s3Ba,
CTPENTOKOKKOBas U CTahUIOKOKKOBasi HPEKINH, KOKJTIOII.

IIpoTo30iiHble (BBI3bIBAEMBbIE MPOCTEHIIUMH, TO €CTh OIHOKJIETOYHBIMU
yKapuoTaMH), HampUMep, Majsipusi, COHHas Oo0je3Hb, amMeOHas AU3EHTEpHs,
TOKCOILIa3MO3.

I'pudxoBble, HapUMeEp, KaHIU103, dSMUASPMODUTHS (TPUOOK CTOIIHI).

IlpuonHble (BbI3BIBaCMBIE OCOOBIMM HMH(PEKIIMOHHBIMU OCJIKaMH) —
«xopoBwe OemneHcTBo» (BSE), kypy.

OdeHb BaXKHBIM MOMEHTOM SIBIISICTCS — 3HAHUE MEp 10 MPOPHUIAKTHKE O0JIC3HEH.

IIpodunakTuka — KOMIUIEKC MEPOIIPUATHMI, HAIIPABICHHBIX HA COXPAHEHUE
U YKPETUICHHUE 3I0POBBS U BKIIFOYAIOITHE B ce0s1 (hOpMHUpPOBaHUE 3I0POBOTO 00pa3a
KU3HU, TPEAYNPEkKICHUE  BO3HUKHOBEHHMS W (WJIM)  PacrnpoCTpaHEHUs
3a00JIeBaHUM, WX pAHHUE BBISIBICHUE, BBIABICHUE TMPUYUH U YCIOBUHA HX
BO3HUKHOBEHHUS W Pa3BUTHS, a TAKKE HAIMPABICHHBIX HAa YCTPAHEHUE BPEIHOTO
BIIUSIHUSA, Ha 3/I0POBbE UeIOBeKa (haKTOPOB CPEJIbI €r0 OOUTAHUS.

IIpodpuinakTuyeckue Mepbl:

1. TloBblllIEHNE CaHUTAPHOM KYJbTYpbl HACEJICHUS: CAHUTapHas KyJIbTypa B
oOIIIECTBE BKJIIOYAET 00pa3 MBIILJICHUS, BEPOBAHUS, XapaKTep MOBEACHMUs, 00bIUaH,
pUTyallbl, pallMOHAJbHBIC TMpaBUja M HOPMBI TOBEJEHHUSA, YTO 0OECIeUrnBaeT
OJIaroMpUATHBIA JJI1  370POBbS  PEXHUM >KU3HU (YCJIOBHUS TMPOXKUBAHUSA U
0e30MacHbIe BUJIbI JEATEIBHOCTH).

2. boppba ¢ mepeHocuMKaMH 3a00JIEBAHMI: XMMHUYECKOE, MEXaHUYECKOE,
OMOJIOTMYECKOE YHMUTOXXEHUE, IPUBUBKU JKUBOTHBIM, KOTOpPHIE TIEPEHOCST
BUPYCHBIE U OaKTepHalibHbIE 3a00JI€BaHUS YEJIOBEKA.

3. BakuuHauus 1 BBEJICHUE CHIBOPOTKH.

4. TlloBbllleHWE WMMYHHUTETA: 3J0POBBIA 00pa3 KU3HU, MPaBUIBHOE
MATaHHE.

5. IlnanoBeie oOcnemoBanus: peakius Manty, darooporpadus, aHamu3
kpoBu RW, renatur C, CITU/I u ap.

6. CBOEBpEMEHHOE BBISIBJICHUE U JICUCHHUE.

7. IlpeprpiBanue myTeit nepenayn MHGEKINKU: KapaHTHH, H30JISIIHSL.
CocTaBJjieHue Ta0JHIBI
Pa6oTa ¢ Tabaamuei Mo HHCTPYKIIUK:

1-1 xosioHKa: Ha3BaHue OoJie3HU (Toag HomepoMm 1 — 3aboJsieBaHue, MO
KOTOPOMY FOTOBHJIOCH OTIEPEIKAIOIIEE 3a/1aHHE);

2-51: ONpeneuTh BO30OyAUTENs - 0aKTepusi, BUPYC, IPOCTEMIINE; BO3ZMOXKHbBIE
IIyTHU [IEpeAadYu: OpajabHbI, KOHTAKTHBIN, BO3AYIIHO-KAlEIbHbIN;

3-s: yKa3aTh MPOJOKUTENBHOCTD - OT..... U JI0.....4aCOB, CYTOK, HE/IeNb U
T.J.;

4-5: TIepEUUCIUTh BCE OCHOBHBIE CHUMITOMBI 3TOro 3abojieBaHus, 0€3
OMUCaHUS,

S5-g: ecnu BO30OymuTENh OakTepwsi, TO JICYCHUE - AHTUOMOTHUKH; ECIH
BO30YAHTENb BUPYC, TO JICUCHUE - TPOTUBOBUPYCHAS TEPATTHSL.

JIns 3TUX TPyNIl TMEPEUUCIUTh HECKOJBKO JIEKAPCTBEHHBIX IPENApaToB,
KOTOPBIE PUMEHSIOT U IONIOJIHUTEIbHBIE MEPHI JICUCHHUS.



6-1: B mpoduimakTuke ykazaTb HOMepa MyHKTOB u3: [Ipodunaktuueckue
MEPBI, KOTOPBIE MOAXOASIT JUIsS 3TOTO 3a00JICBaHMS;

- BUIBl IYMMYHUTETa MOTYT OBITh: BpeMeHHBIN ((hopMHpyeTcs HE Ha J0JTO),
MOCTOSTHHBIN ((hOopMUPYETCSl Ha BCIO KW3HB) WU He (popMupyeTcs coBceM (T.K.
3a00JieBaHUE HE U3JICUUMOE).

Ta6anuna (tabnwima 3amoiHsAETCs Ha pasmaTouyHoMm Onanke. Ha 3amonmHeHue
TaOUIbl OTBOAUTCS — 10 MUHYT)

Bo36ynurens
Ha3Banue | u Bo3moxknbie | [Ipogomxute | OcHoBHble | Metonbl | [Ipodunaktuk
007e3HU nyTH JBHOCTH CUMIITOMBI | JICYEHUS a
nepe1adn
1
2
3

Tema 1.8. O0MeH BeniecTB U NpeBpallieHHe JHEPTUN B KJIETKe

dopma TeKyuero KOHTPOJIs: MpakTHIeckKas padbora

IIpakTnueckas padora

CocTaBbTe CPaBHUTENIBHYIO TAOIHUIy XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.9. ’KuzHeHHbI HUKJI KJIeTKkH. MuTo3. Meiio3.

dopMa TeKylero KOHTPOJIsi: yCTHBIM ONpoC

Bonpocsl 17151 yCTHOT0 onpoca

1.Kakue n3amMeHeHus B KJIETKE MPEIIECTBYIOT ACIEHUIO?
2.0xapakrepusyite (¢a3bl MUTO3a U KPaTKO PACCKaXHUTE, KaK MPOUCXOIUT ITOT
npoiiecc.

3.B dem 3akirouaeTcsi GMOTOTUYECKOE 3HAYEHNE MUTO3a?

4.Yem Meii03 OTJIMYAETCS OT MUTO3a?

5.B dem 3akirouaeTcs GMOIOTUYECKOE 3HAUCHHE Meri03a?

Texymui KOHTPOJIb
1o pasaenay 2. «Ctpoenue v pyHKIMU OPraHU3Ma»
Tema 2.1. CTtpoeHue opranusma
dopma TeKyuero KOHTPOJIs: MpakTHieckas padora
IIpakTnueckas padora

Pa3paboTtaTh MEHTaJIbHYIO KapTy MO TeMe «TkaHu, OpraHbl U CHUCTEMBI
OpraHOB  OpraHuM3MoB  (pacTeHMsl, >KMBOTHBIC, UEJOBEK)» C  KpaTKOM
XapaKTEPUCTUKON MX (QYHKITHIMA

CocTaBUTh YCTHBIE COOOIIEHUS C TpPE3EHTAIUel, MOATOTOBJICHHBIX IIO
NIEPEYHI0 MCTOYHUKOB, PEKOMEHJIOBAHHBIX IIpENoAaBaTeeM Mo temam: Teopus
KJIOHAJIBHO-CEIEKTUBHOIrO  uMMyHuTera [I.  Opmmxa, W.M. Meunukosa.
Nudexknmonnsie 3a00JieBaHUS W AWMU, BakHeHImue >muaeMud B HCTOPUHU
yenoBeuecTBa. BakiyHanus kak mpo@rrakTuka HHPEKIIUOHHBIX 3a00JIeBaHUM.




ITAJIOH 0TBETA:

MentajibHass kaprta no TeMe «TkaHu, opraHbl W CHCTeMbl OpPraHoOB
OPraHu3MoB (pacTeHusl, ’KUBOTHbIE, YeJIOBEK)» ¢ KPaTKoOil XapaKTepuCTHKOI
UX (QYHKIMHA MOXET BKIOYATh HHOOPMALMIO O CTPOCHUHU, QPYHKIHUIX U
MECTOIIOJIO)KCHUU TKaHEW, OpraHOB M CHCTEM OpPraHOB B OpraHHU3Max pas3HbIX
rpynn. Hwxke npuBenaeHsl uieu JI8 TakKOW KapThl Ha MpPUMEpPE pPaCTCHUH,
’KMBOTHBIX U Y€JIOBEKA.

PacTenus
B xapte MOKHO pacCMOTPETh, HAIIPUMED:
o QOoOpa3oBaresibHble TKAaHU (MEPUCTEMbI) — COCTOSIT U3 MOJIOABIX

TOHKOCTEHHBIX KJIETOK C KPYIOHBIM SAPOM, OOJIBIIAM KOJIMYECTBOM
MUTOXOHIPHHA U pUOOCOM, QYHKITUA — POCT B PEreHEPaIHs.

o IloxkpoBHBIE TKAaHH — MEJKHE, TUIOTHO TMPHUJICTAIOIINE APYT K IPYTy
KJICTKH, JIMIIEHHBIE XJIOPOIJIACTOB, (YHKIMM — 3ammTa ot Yd-myuei,
MEXaHUYECKUX BO3JIEUCTBHI, Tra3000MeH, TpaHcHupalus (MCHapeHue BOJIbI
C TIOBEPXHOCTH PACTEHU).

o [IlpoBoasimue TKAHU — COCTOSAT W3 COCYJOB M CHUTOBHUJIIHBIX TPYOOK,
TPaHCIIOPTUPYIOT BOJIY M MUTATEJIbHBIE BEIIECTBA MO BCEMY PACTEHUIO.

o OcHOBHasl TKaHb (IAPEHXHMA) — COCTOUT U3 KJIETOK Pa3Tu4YHON (HOpPMBI
U pa3Mepa, MEXAY KOTOPbIMU HAXOJSITCS MEXKICTHUKH, BBIMOIHICT
pasnmuuHbie (PYHKIMU, Takhe Kak (DOTOCHHTE3, 3allacaHWe IMHTATEIbHBIX
BEIIECTB U MOIJICP)KKA PACTCHHSI.

o BblaeaurtenbHble TKAHH — BBIICISIOT U3 PACTCHHSI BOAY WIIH KaKOW-THOO
cekpet (3upHOE Maciio, HEKTap, CMOJY, COJIU U T. 11.).

WmrocTpanuu, CXeMbl CTPOCHHSI PACTCHHM, TOKAa3bIBAIOIINE TKAaHW, OPTaHbl U
CHUCTEMBI OPTaHOB:

HAETOYHOE CTPOEHHE PACTEHHN
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JKuBoTHbBIC
B xapTe MOXHO paccMOTpPETh, HAPUMED:

JnuTeMaNbHble TKAHU (ANMTENU) — 00pa3yloT BHEUIHUE MOKPOBBI
KUBOTHBIX, @ TAKXKE BBICTUJIAIOT MOJIOCTU BHYTPEHHUX OpraHoB. DyHKIUU
— 3alUTHAs (0T MEXaHUYECKUX MOBPEXKICHUM, TPOHUKHOBEHUS BPEIHBIX
BEIIECTB W MHUKPOOPraHM3MOB), BCAChIBAHUE NUTATEIbHBIX BELIECTB
(snMTEeNMaNbHBIE KIIETKU KHILIEYHHMKA), 0OpaTHOE BCAChIBAaHHE BEILLECTB U3
NEPBUYHON MOYM B KPOBb (3MUTEIUM MOUEUHBIX KAHAJIBLIEB).

MbpieyHasi TKaHb — 00pa3yeT CKEJIETHBIE MBIIILBI U CEPACYHYIO MBIIIIILY,
a TaKXKe BXOJUT B COCTAB HEKOTOPBIX BHYTPEHHHMX opraHoB. OTBedaer 3a
JBUYKEHUE OpPraHu3Ma U €ro 4acTeu.

CoenuHnTelbHAsI TKAHb — HE OTBEYAeT HEMOCPEICTBEHHO 3a paboTy
KaKoro-1u0o0 opraHa WM CUCTEMbl OPTaHOB, HO camasi paclipoCTpaHEHHas B
opraHusMme.  BpImonHsSeT  CTPYKTypoOoOpa3ymoulyro,  3alUTHYI0 U
TpouyecKyro GyHKITHH.

HepBHass TKaHb — cCHCTEMa B3aMMOCBS3aHHBIX HEPBHBIX KIIETOK
(HeWipoHOB) ®  He#poriauu, oOecrneunBaeT (DPYHKIUM  BOCHPUSATHUS
pasapakeHuil, Bo30yX1eHuUs, BBIpaOOTKM UMITYJIbCa U €ro MepeladH.

I/IJ'IJ'IIOCTpaI_[I/II/I, CXCMbI CTPOCHH:A KUBOTHBIX, ITOKA3bIBAIOIIWC TKAHW, OPTaHbl U
CUCTCMBI OPIraHOB:
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YesoBek
B kapTe MOXKHO pacCMOTPETh, HAIIPUMED:

ITpu

JNuTeIMANTbHAS TKaHb — IOKPBIBAET TEJO, BBICTHJIAET €r0 IMOJIOCTH,
BHYTPEHHHE OpraHbl W oOpa3yeT OOJIBIIMHCTBO Kené3. DYyHKIUU —
3alllUTHAs, Y4acCTBYeT B OOMEHE BeIIeCTB (BCachlBAHHUE W BBIJCICHHE),
CeKpeTopHast (KIETKH KeIE3).

CoenunnTenbHasi TKAaHb — 00pa3yeT CKENeT, MOJKOXHYIO >KHPOBYIO
KJIETYaTKy, KPOBb, TUM(Y, BXOJUT B COCTaB BCEX BHYTPEHHUX OPraHOB.
Mpieynasi TKaHb — 10 TUIy CTPOEHUA ObIBaeT  rjajakas,

MoTIepeYHOTIONoCcaTas, CKeJeTHAs W cepaedyHas. biaromapst paboTe MBIIII]
YeJIOBEK CIOCOOEH CoBepIIaTh JII0OOE JBHXKEHUE — X060y, Oer, IbIXaHue,
YKEBAHUE U TTepepabOTKy MUIIIH.

CucreMbl OpPraHoB — Yy 4YeJIIOBEKa HMMEIOTCS OIOPHO-JBHIaTelIbHA,
cepAcdYHO-cocyaucTas (KpOBEHOCHas), JuMpaThdeckas, JabIXxaTelbHasl,
MUIIEBAPUTEIIbHAS, BBIJCIUTEIbHAS, IT0JI0Bas, HEPBHAS M OpraHbl YYBCTB.
pa3paboTKe KapThl MOXXHO HCIIOJb30BaTh HMHCTPYMEHTBI Ui CO3JaHUS

MEHTaJbHBIX KapT, HanmpuMmep mindmeister.com win app.mindmup.com.
WmrocTpanyu, CXeMbl CTPOCHHS YEJOBEKa, MOKA3bIBAIOIIME TKAHW, OPTaHbl U
CUCTEMBI OPT'aHOB:
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Tema 2.2. ®opMbl pa3MHOKEHUSI OPraHU3MOB

@dopMa TeKylero KOHTpOJIsl: YCTHBIN ONpoc, IpakTHueckas padboTa

Bonpocsl k ycTHOMY onpocy

1.HazoBute hopmMbl pa3MHOKEHHUS] OPTraHU3MOB.

2.Ha3oBuTe 0COOEHHOCTH O€CIIONO0ro U MOJIOBOIO PA3MHOXKEHUSI OPTaHU3MOB.
3.0xapakTepusyiTe BUAbI 0E€CIOI0T0 Pa3MHOKEHHS.

IIpakTnuyeckas padora

3anoaHUTh TaONMIly C KpaTKOM XapakTepUCTUKOW U mnpuMepamu (hopm
Pa3MHOKEHHUS OPTaHU3MOB

IIpumep orBera:

Jiia npakTH4eckoii padoTbl MOKHO 3al0JHUTH Ta0JHUIy ¢ KPAaTKOH
XapaKTePUCTUKOM H mnpuMepamu ¢opM pasMHOKEHUS OPraHU3MOB —
6ecrosnoro u mojoBoro. Hrke nmpuBeneHs CBEACHUS 0 KX 10 (hopme.
becmnoJsioe pa3mHo:keHUue
KpaTrkass  xapakTepuCcTHKAa: CIEIyIOLIEE IIOKOJIEHHE  pPa3BUBACTCS U3
COMaTHUYECKUX KJIETOK 0€3 y4acTHsi penpoAyKTUBHBIX KJIETOK — ramer. JlouepHue
OpraHU3Mbl UMEIOT TOJBKO OJHY POJUTEIBCKYIO 0COOb M TEHETUYECKH UICHTUYHBI
eul.

IHpumepsi:



o JleJleHHe KJIETKM — XapakTepHO I OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun nensTcss MpocThbiM OMHAPHBIM JICJICHHEM, a MPOTHUCTHI (aMEOBI,
IBIUICHBI, THQY30pPUH U JIP.) — MUTO30M.

o CrnopooOpa3zoBaHue — pa3MHOXKEHUE HEKOTOPBIX OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB ¢ ToMolnbio crop. Crnopsl 00pa3yroTcs B
OOBIYHBIX KJIETKaX MATEPUHCKOTO OpraHuU3Ma WM B CIEHHUAIBHBIX OpraHax
— CHOPAHTUSIX — U IPOPACTAOT B HOBBIA OPTAHU3M.

o IlouxkoBaHMe — XapakTepHO i1 HEKOTOPhIX MHOTOKJIETOYHBIX
opranu3MoB. Ha Tene poautenbckoit ocoou oOpa3yeTcsi HeOOJIbITON BEIPOCT
(mouka), U3 KOTOPOro 3aT€M pPa3BUBAETCS HOBBIA OpraHu3M. Y JPOXOKEH H
TUAPOUAHBIX  JOYEPHUN  OpPraHu3M  OTHENSIETCSS U CTaHOBUTCSH
CaMOCTOSITENIbHBIM, Y TYOOK, KOPAJUIOBBIX TOJHUIIOB JIOYEpHUE OCOOM HE
OTZIETSIOTCS, U BOSHUKAIOT KOJIOHUH.

o ®parMeHTalUsl — PA3MHOKEHUE MHOTOKJIETOYHBIX OPIaHU3MOB YacCTAMU
Tena. Y rpu0oB, JUIIAHHUKOB, BOAOPOCIECH HOBBI OpPraHU3M pa3BUBACTCS
U3 yY4acTKOB MHULEIMS WM cioeBulia. B ocHoBe ¢parMeHTaluu JEKUT

pereHepanusi — CIIOCOOHOCTh KHUBBIX OPTraHU3MOB BOCCTaHABIIMBATH
yTpaueHHbIE YacTH Tea.
WnmocTpany,  IEMOHCTPUPYIOIIME  pas3liMyHble  CIOCOOBI  OEcroyioro

Pa3MHOKCHUSA OPraHu3MOB:
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IToJsi0BOE pa3zMHOKEHHE

KpaTkasi xapakrepucTHKa: MOTOMCTBO (OpMHUPYETCS B pe3yJbTaTe CIUSHUS
JByX TaMET — CIEpMaTo30uaa U sSiuekiaeTkd. CyTh MOJOBOIO pPa3sMHOKEHHUS —
oOpa3oBaHHE IOTOMKOB C YHHKaJbHBIMHU COYETAHHUSMU TE€HOB M MPHU3HAKOB,
MOJIyYEHHBIX OT 00OUX POAUTENEH.

Ipumepsi:

o M3orammsi — rameTsl CXOAHBI 0 Pa3MEPY U MOJBHKHOCTH.

o AHM30ramMmMsi — TaMeThl pa3NUYyarTCs MO0 pa3Mepy; OJIHA U3 HHUX
(stitiexsieTka) OOBIYHO KpyIHEe, Apyras (CIepMaro30u]]) MEHbBIIEe, HO 00e
MOJABUKHBI.

o OoramMusi — BKJIIOYAET KPYNHYK HEMNOABWKHYIO SIMLIEKIETKY M MEJIKUU
MOJBU>KHBIN CIIEPMATO30U.

o Il'epmadpoauTiaMm — pPa3HOBUIHOCTH IIOJOBOIO Pa3MHOXKEHHS, IpHU

KOTOPOW OJUH OpraHu3M oO0JafaeT Kak MY)KCKUMH, TaK U JKEHCKUMHU
IOJIOBBIMU OpraHamMH. OJTa OCOOEHHOCTb HaOJIONAaeTCsi y HEKOTOPhIX
0€CII03BOHOYHBIX, TAKMX KaK JI0KEBbIE YEPBH U YIUTKH.

o IlapreHoreHe3 — oOpraHusM pa3BHBACTCA W3 HEOIUIOAOTBOPEHHOU
sTeKIeTkd. Takoil cmocod BcTpedyaeTcsi Y OTIEIbHBIX HACEKOMBIX, K
npuMepy TJIH U JapHU, a TaKkke y psaja Sepul 1 psio.

BaxHo: y psAga cUCTEMaTHYECKHX TPYII >KUBBIX OpPraHU3MOB HaOIIOAaeTcs
YyepeJOoBaHUE pa3HbIX (OpM pa3MHOXKEHUST — OeCloJoro U  IMOJIOBOTO,
BEreTaTUBHOI'O U MOJOBOT0, IBYIOJIOTO U MAPTEHOT€HE3a.



Wnmoctpanuu, 1eMOHCTPUPYIOLIUE Pa3INyHble CIOCOOBI MOJIOBOTO Pa3MHOKEHUS
OpraHU3MOB:

B][,!l;bl H cnocoﬁm pasnmommm opranmmn
LA T
BECIIOJNIOE TIOJIOBOE

¥ 4 ¥ 4

OTHOKIIET OYHBIE MHOI'OKTIET CHHBIE ONHOKIIET OYHBIE MHOIOKIIET OMHBIE

¥  memerote (Murroz) ¥ BeISTATHEHDS ¥ OHBIOTAIRH ¥ ¢ OIOEOTECpREEEN
»  3HIOIHDIOEE »  cropocOpmoparze  # ¥DIZVIAIpH ¥ ez armopoTEOpeRHA
¥ IpCoromMT ¥  nowmeanze (Trmoremes, mapTeHD-
*  nowvopasoe ¥ nomonEpeoee reme:)

¥*  cropoobpacparcs

Tema 2.3. OHTOreHe3 )KUBOTHBIX U Y€JIOBEKA

dopma TeKyuero KOHTpOJIsi: YCTHBIN ONpOC, MpakTHiecKas paboTa
Bonpocel kK ycTHOMY onpocy

1.PackopoiiTe CyIIHOCTh OHSTHS «TaMETOTE€HE3)» Y )KUBOTHBIX
2.YT0 Takoe criepMaTOreHe3 U OOTECHES.

3. V3 4ero cocTOUT MoJIoBast KJIeTKa?

IIpakTnueckas padora

Pa3zpaboraTh JEHTYy BpEMEHH, OTPAXKAIOIIYIO Talbl OHTOI€HE3a OTIEIbHON
TPYIIBI )KUBOTHBIX WJIM YEJIOBEKa C KPAaTKOW XapakTepucTukon. Hazpanus cranmii
JIOJKHBI OBITh PACIIONOKEHBI B XPOHOJOTMYECKOM IMOPSAKE, OCHAIIEHBI KPAaTKUM
OMKMCAHUEM OCHOBHBIX M3MEHEHUM, TPUIIOKEHBI PUCYHKH. 3a/IJaHNE BBITIOJIHIETCS B
MaJbIx rpynnax (3-4 yenoBeka)

[ToaroToBUTH COOOIIEHUS C Mpe3eHTaluedl no Temam (Ha BbIOOP)
«Omnoa0TBOpEHUE U AMOPHUOHAIBHOE pPa3BUTHE KUBOTHBIX», «llapTeHorenes.
DMOprorene3 (Ha mpuMepe JaHieTHHKa). Craguu sMOpuorenesa», «Poct wu
pa3BUTHE JKUBOTHBIX», «bBHONOrHYecKoe cTapeHue u CMepPThy», «I epOHTOJIOTUS».

IIpumep orBera:
IIpakTnueckas padora mo pa3padoTKe JIeHTbl BpeMeHH, OTPAKAKIIEH ITanbl
OHTOreHe3a OTAeJbHOW IPyNIbl )KUBOTHBIX WJIH 4YeJI0BEKA, MOXKET BKJIHOYATh
cienyrone TpeOOBaHUS
o Hazpanus crtaauii AOJDKHBI OBITh PACMHOJIOXKEHBI B XPOHOJOTMYECKOM
MOPSIKE.
o Cramuu JOJDKHBI OBITH OCHAIEHBl KPATKUM OMMCAHUEM OCHOBHBIX
M3MEHECHUU.
o K nente BpeMeHU peKOMEHAYETCs MIPUIIOKUTh PUCYHKH, IUTIOCTPUPYIOIINE
ATaIlbl Pa3BUTHSL.



3ananue BBIMOJHIETCA B MabIX rpynnax (3—4 denoseka). [Ipu pa3paboTke MOKHO
UCIIOJIb30BaTh OHJIAWH-CEPBUCHI U1 CO3/IaHMSI JIGHT BPEMEHHU, Hamnpumep
TimeRime.com unu Timetoast.com.

IIpumep 17151 AKMBOTHBIX

B pabore M0oxxHO pa3paboTaTh JEHTY BPEMEHH, OTPAXKAIOIIYIO 3TAlbl OHTOI'€HE3a,
HarpuMep, JIATYIIKH, 0a0OuYKu, JOMallHeW Komku (cobaku). B JeHTe MOXKHO
yKa3aTh, HApUMep:

IMOPHOHAJIBHBIN (3apOAbIIIEBbIH) NEPHO — IIEPBLIE 8 HEJEIb Pa3BUTHUS
C MOMeEHTa 00pa3oBaHUsl 3UTOTHL. MOXHO oOmMMCaTh CTaIuu: APOOJICHHE
(oOpazoBaHue OmnacTynbl), racTpyiasinuio (00pa3oBaHHE 3apOJBIINIEBBIX
JUCTKOB), THUCTO- M oOpraHoreHe3 (oOpa3oBaHWE TKaHEd W OpPraHOB
3apo/IbIIia).

Ilinoaubiii  (PperanbHbIA) NEepUO — HauuHaeTcss C 9-i Hexenu
BHYTPUYTPOOHOTO pPAa3BUTHUS, KOTJa 3apOJbIIl YK€ HWMEET BCE CHUCTEMbI
OpPTaHOB U €T0 Ha3bIBAIOT IIJIOJOM.

IHocTHaTaqbHOE (MOCTIMOPHOHAIIbLHOE, BHEYTPOOHOE) pa3BUTHE —
HAYMHAETCSI C MOMEHTA POXKJICHHS U MPOJOJHKAETCS O CMEPTH OpraHU3Ma.
Mo>kHO yKa3aTh, HAPUMEp, TAIbL: TOPENPOAYKTUBHBIN Mepuo (1€TCTBO U
IOHOCTB), pENpPOAYKTUBHBIM epuos (mepuon Pa3MHOXKEHU),
MOCTPENPONYKTUBHBIA  mepuos,  (CTapocTh, yTpara CIOCOOHOCTH K
Pa3MHOXKEHUIO).

[IpuMepbl CXeM JIEHThI BPEMEHHM, OTPAXKAIOIIMX 3Talbl OHTOT€HE3a PAa3ITUYHBIX
IPYIII )KUBOTHBIX:

OHToOrenes

5

IHocramOpmorenes 3MOpHOreH

apopiaeHEAe L OpraHOreHe3
racTpy. isioAs
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IIpuMmep niis1 yesioBeKka

B pabote MoxHO pa3zpaOoTaTh JIEHTY BPEMEHH, OTPAKAIOIIYIO 3Tallbl OHTOTEHE3a
4eJI0OBEKa, HalpuMep, aHTEHATAJIbHOTO (BHYTPUYTPOOHOIO) M IOCTHATAJIBHOTO
pa3BuTHs. B JI€HTE MOKHO yKa3aTh, HAIIPUMED:

AHTeHATa/IbHOE Pa3BUTHE — JIJIUTEILHOCTH MEepUOJa y delloBeKka — 38—
42 nenenmn wiu 280 cyTok. MoXHO omucaTh CTaaud: SMOpPHOHATBHBIN
MePUO/, TUIOAHBIN TIEPHO/I.

IlocTHaTa/IbHOE pa3BUTHE — HAYMHACTCS C MOMEHTA POXICHUS U
MPOJIOJIKAETCA 10 CMEPTH opraHu3Ma. MOXHO yKaszaTh, HallpUMEpP, TAlbI:
JOPEeNpPOYKTUBHBIN NEepuo (FOBEHWIbHBIN) — MEPUOJ POCTAa OpraHU3Ma,
pa3BUTHE U TOJIOBOE CO3PEBaHUE, PEMPOAYKTUBHBINA Nepruoj (ImyOepTaTHBIM
WU 3pEJIbIii) Mepuoj; B3POCIOTO  IMOJOBO3PEIOTr0  COCTOSHUSA,
MOCTPENPOJYKTUBHBIN mepuosi (IMEepUoj; CTapOCTH) MMOCTEIICHHOE
yracaHue IMpoIEeCCOB KU3HEICITEIbHOCTH.

HpI/IMCpBI CXCM JICHTBI BPCMCHH, OTPAXKAIOIIUX 3TAIIbl OHTOI'CHC3a YCIIOBCKA!:

Cxema nepuogun3aumn nOCTHaranbLHOro OHTOreHe3a 4Yenopeka

Mepuoawi Bospacr

HogopoxkaeHnbie 1—- 30 anei

[ pyaHo#H BO3pacr 10 aueii — | rox
Pannee aetcTro | — 3 rona
IlepBoe aeTeTBO 4 —7 ner

Bropoe aerctBo| 8 — 11 ner (aesorku), 8 — 12 net (ManbsauKn)

12 — 15 ner (aesoukn), 13 — 16 ner
(ManpIuKH)

[logpocTkoBBLIN
BO3pacCT

HOuoweckuii Bozpact | 16 — 20 ner (aepywku), 17 — 2 1 aer (roHo1m)

3penblii Bo3pacT

| nepuoa
2 nepuop

21 — 35 ner (xeH.), 22 — 35 ner (MyK.)
36 — 55 ner (xen.), 36 — 60 ner (myx.)

[Tosxunon Bo3pacr

56 — 74 ner (xen.), 61 — 74 ner (myx.)

Crapueckuii Bo3pacT

75 —90 neT (MyK. ¥ KEH.)

Joaroxurenu

90 nert u BBILIE

Tema 2.4. OHTOrEeHe3 pacTreHuit
@dopma TeKyuero KOHTPOJIs: MpakTHieckas padora
IIpakTnueckas pabdora

CocTaBuTh CXe€MY KU3HEHHBIX IIUKIIOB PACTEHUH MO OT/ENIaM (MOXOBH/IHbIE,

XBOIICBUAHBIC, HaHOpOTHI/IKOBI/II[HBIe, T'OJIOCEMECHHBIC, HOKpBITOCCMeHHBIC)
OT1BeT:
Cxema KM3HEHHBIX UKJIOB PACTeHU I



1. MoxoBuIHBbIE
I'ameToduT (mosioBoe MoKoJIeHUE) Tpeodianaer Haj cmopogurom (Oecrmonoe
MTOKOJICHHUE).
o TI'amerodur: microcTebenbHOE pacTeHUE
o Cnopodut: KopoOOUKa HA HOXKKE
o Ilpomecc:
o OOpa3oBaHue raMeT B aHTEPUIUAX U apXETOHUSIX
o Omaom0TBOpPEHKE MPU MOMOILN BOABI
o Pa3BuTHE 3UTOTHI
o ®opmupoBanue copopura
o Co3peBaHuE U pacCEeUBAHUE CIIOP
2. XBOLIECBUAHBIEC
CuopoduTt npeobnagaet HaJ raMeTOGUTOM.
o Crnopogur: B3pociioe pacTeHHe
o TI'amerodur: MasieHbKHH, TTOI3€MHBIN
o Ilpomecc:
o DopMHpOBaHHE CIOPAHTUEB CO CIIOPAMHU
o IIpopacranue criop
o Pa3ButHe rameroduta
o OO6pa3oBaHUeE MOJIOBBIX OPTaHOB
o OmnoxoTBopeHue
o Poct HOBOTO criopodura
3. IIanopoTHUKOBHUAHBIE
Cnopodur 1oMUHUpYET HAJl TaMETOPUTOM (3apOCTKOM).
o Cnopodwur: B3pocioe IUCTOCTEOETbHOE PACTEHUE
« T'amerodur: 3apoctok
o Ilpomecc:
o Co3peBIre copbl
o IIpopacranue B 3apoCTOK
o ®DopMHpPOBaHUE MOJIOBBIX OPTAHOB
o OnaogoTBOpPEHUE B BOJIE
o Pa3BuTHe Monogoro criopoduta
4. T'onocemeHHbIE
CnopoguT sBIs€TCS €AMHCTBEHHBIM HE3aBUCHMBIM IMOKOJICHUEM.
o Crnopodur: 1epeBo WIN KyCTapHUK
o T'amerouThI: penylIMpOBaHHbBIC
o Ilpomecc:
o B MyXCKHX IMIHMIIKaX — MBLIbIA
o B KEHCKUX MIMIIKaX — ceMsI3auyaTKu
o OmnbuUieHHe
o JIBOMHOE OILUIOAOTBOPEHUE
o O0pa3zoBaHue ceMsH
5. IlokpbITOCEMEHHBIE
[Ipeobnamaer cnopoduTt, raMeTOPUTHI CUITHLHO PEAYIIUPOBAHBI.
o CnopoduT: 1IBETKOBOE pacTEHHUE



I'ameTouThl: MYXCKOW (IBUIBLEBOE 3€PHO), >KEHCKUU (3apOAbIIIEBBII
MEIIIOK )
IIporecc:

o LlBerenune

o OmnbuieHue (MepeKpECTHOE UM CaMOOTIBIIICHHE)

o JIBOMHOE OIUIOIOTBOPEHUE

o DopMHpOBaHHUE IIOAA U CEMSH

o Pacnpoctpanenne ceMsiH

Tema 2.5. OcHOBHbBIC IOHATHS T€HETUKHU

dopma TeKyuero KOHTPOJIs: pakTHIecKas padbora

IIpakTHueckas padora

Pazpabortarts rimoccapuit mo teme «OCHOBHbBIC MMOHATHS TCHETUKI)

IIpumep orBera:

I'moccapuiit mo Teme «OCHOBHBbIE MOHATHSI TEHETHKH)» MOXET BKJIIOYATh
TEPMHUHBI, CHMBOJIUKY U MIPUMEPHI 33/1a4, CBSI3aHHBIX C 3TUMHU NOHATHAMU. Hibke
MIPUBEICHBI UJICU JJIS1 KAKJIOTO pa3jiena.

TepmuHbI

Hexoropeie TepMUHBL, KOTOPbIE MOKHO BKJIIOUHUTH B IJIOCCAPUNA:

I'en — cTpykTypHas W (yHKIMOHANbHAs €IMHUIIA HACJIEJICTBEHHOCTH,
yuactok JJHK, koTopslil 3a1a€T mocie10BaTeNbHOCTh ONPEACIEHHOTIO OeIKa
1100 GyHKIMOHAIBHOW puboHyKIenHoBoM KuciaoTsl (PHK).

AJuiesm — pasHbie (POPMBI OJTHOTO U TOTO K€ T'€Ha, KOTOPbIE HAXOAATCS B
OIMHAKOBBIX  JIOKyCaX TOMOJIOTHYHBIX XPOMOCOM M  OIPEEISIOT
aNbTEPHATUBHBIE BAPUAHTHI Pa3BUTHSI OJTHOTO U TOTO K€ IPU3HAKA.
JIOMUHAHTHBIN TeH — aJlJieb, KOTOPBIM ONPEAECAECT pa3BUTUE NTPU3HAKA B
TOMO3UTOTHOM U I'€TEPO3UTOTHOM COCTOSTHUM.

PeneccuBHBIN reH — ajuieib, ONPEICIISIOIINN pa3BUTHE MTPU3HAKA TOJBKO
B TOMO3UI'OTHOM COCTOSIHUU.

I'omo3urora — JUIUIOWIHBIM OpPraHU3M, KOTOPBIA HECET HUIACHTUYHBIC
aJUIeJI T€HA B TOMOJIOTUYHBIX XPOMOCOMaX.
I'erepo3urora — JUIUIOWIHBIM OpPraHW3M, KONMU TE€HOB KOTOPOIO

IPEJICTaBICHbI B TOMOJIOTHYHBIX XPOMOCOMaX Pa3HbIMU AJUIEIISIMU.
Jlokye — y4acTok XpOMOCOMBI, B KOTOPOM HaXOJUTCS OMPEIeIEHHBIN TeH.
@®eHorun — Habop HAONIOAAEMBIX MPU3HAKOB U  XAPAKTEPUCTUK
Oopranm3ma, KOTOpBIH QopMHUpyeTCsl B pe3yibTare B3auMOJACHUCTBUSA
TEHOTHIIA U OKPYKAIOIIEN CPEBI.

I'eHOTHMIT — Te€HETUYECKHI COCTaB opranu3Ma (Habop ero aienei).

CumBoJInKa
Hexoropeie CMMBOJIBL, KOTOPBIE MOKHO BKJIIOUHUTH B TJIOCCAPUNA:

3ariiaBHble M CTpPOYHble OYKBbI — JOMUHAHTHBIE aJuIedN OOBIYHO
3aMKMCHIBAIOT 3arjiaBHbIMU OykBamu (Hampumep, A), pelecCUBHbIE —
CTpOYHBIMHU (Hampumep, a). Hanpumep, B renotune Aa: A — JTOMHUHAHTHBII
ajuieNb, a — PELECCUBHBIN.



1/2 mmm 1:2:1 — o0o3HaueHUs, WCIOJIb3yEeMbI€ Jisi MPEACTAaBICHUS
COOTHOIIICHUH (PEHOTUIIOB WJIM T€HOTHUIIOB B MOTOMCTBE OT CKpEIIMBAHMUS
(mampumep, 1AA: 2Aa: laa B ciydyae TOMO3UTOTHOTO POJUTENS C
reTepO3UTOTHBIM).

«X» n «Y» — 0003HaYaIOT MOJIOBBIE XPOMOCOMBI Y YEJIOBEKAa U MHOTHX
JIPYTUX OpraHu3MoB (Hanpumep, XX s )KeHIIUH U XY JJIsI My>KUHH).
MyTaHTHBIH aJulelb — 4YacTo 0003Ha4aeTrcss C MCIOJIb30BaHUEM
CHEeMATFHOTO TpeduKca WM 3HaKa, HampuMep, «m» Wid «A», 4TOOBI
yKa3aTh Ha MyTalHUIO.

N300paxeHusi CHMBOJIOB, MCIIOJIb3YEMBIX B T€HETUKE U1 0003HAYCHUS TIOHSATHI:

[eHeTMYecKaa CMMBOJIMKA

MpeaAoxeHa . MeHAEAEM, UCTIOAB3YETCS AAA 3ANUCHU PE3YABTATOB
CKp eLUMBAHUMI

P — pogurenu

F — MOTOMCTBO, YACAO BHU3Y MAU CPA3Y MNOCAe DYKBbI YKA3bIBAET
Hd ﬂOpﬂAKOBbIﬁ HOMeP NOKOAEHHA

F1 — ru6puabi nepsoro nokoAeHus — NpsiMble MOTOMKM POAMTEAEH,
F2 — ru6puasi BToporo nokoAeHMs — BO3HUKAIOT B Pe3yAbTATE
cKpeLUMBaHUsa MeXAyY coBoit ruépraos Fi

X — 3HAYOK CKpeLLMBAHMS;
@ — MYXCKas 0coOb; () - XeHckas ocobb
<

— AOMMWHCHTHbIN reH,
O — peLecCcHUBHbIN reH;
AA — romosnrora no AooMmHaHTe,
Ad — roMosuroTd no peLeccumsy,
Aa — reteposuroTa.

3amauu
B rnoccapum MOXHO TPUBECTH NpPUMEPHI 3a7ay, CBA3AHHBIX C OCHOBHBIMU
MOHSATUSIMU T€HETUKH, HAITPUMED:

3ajaua o riIaaKoil okpacke ap0y30B — IJIaJIKasi OKpacKa HACJIEAYyeTCs Kak
PEIeCCUBHBIN TPHU3HAK, HY)KHO OIPEICINTh, KAKOE MMOTOMCTBO ITOJTYYUTCS
OT CKPEIIMBAHUSI JIBYX T€TEPO3UTOTHBIX PACTEHUH C MOJIOCATHIMU TIJI0/IAMHU.
3amaya 00 y myxu Apo3opuibl — CEpblii I[BET Teia JIOMUHHUPYET Ha
4&pHBIM, TIPU CKPEUTUBAHUU CEPHIX M YEPHBIX MyX B MOTOMCTBE IMOJIOBUHA
oco0Oeit nMena cepyro OKpacKy, MOJIOBUHA — YEPHYI0, HY>)KHO ONPENeITUTh
TE€HOTHITHI POJUTEITHCKUX (HOPM.

3anaua o popme yaneyku y 3eMISHUKN — (Dopma Jameyku MOKeET ObITh
HOpMaJibHas (JOMUHAHTHBIA TPU3HAK) W JUCTOBUIHAS, Y TETEPO3UTOT



Yaliedkl HMEIOT MPOMEXKYTOUHYI0 (opMy MeEXAy HOPMaabHOU U
JUCTOBUIHONU. HyXHO ompenenuTh BO3MOXKHBIE TEHOTHUITBI U (PEHOTHUIIBI
MOTOMCTBA OT CKPCIIMBAaHUS JBYX PACTEHUH, NMEIOIIUX MPOMEKYTOUHYIO
dbopMy yallIeuku.

Tema 2.6. 3aKOHOMEpPHOCTH HACJIEOBAHUS
dopma TeKyuero KOHTPOJIs: MpakTH4eckas padora
IIpakTnueckas padora
Pemnre 3agaun

3agauya 1. Y dyenoBeka ajgbOMHU3M M CIIOCOOHOCTH MPEUMYIIIECTBEHHO
BJIAJICTh JIEBOW PYKOW — PELECCHBHBIE NPU3HAKU, HACIEAYIOLIUECS HE3aABUCHUMO.
KakoBbl TEHOTHIBI POJUTENIEW C HOPMAJIBHOM NHUIMEHTAUMEW W BIAJCIOIINAX
IpaBOil pyKOH, €ClIi y HUX POJUJICS peOCHOK albOMHOC U JieBIa?

3agauya 2. YV uyenoBeka NPaBOPYKOCTh JOMHHHUPYET HaJ JIEBOPYKOCTHIO,
Kaperiaa3ocTb Haj roiyoOorinazocTbio. ['omyOornaselii mpaBmia >KEHUIICS Ha
Kaperjiiazol mnpaslie. Y HUX POAUIOCH JBOE JETEHM — Kaperjiasbld JIeBLIA U
roiaybornaseiid mpasma. OT BTOporo Opaka 3TOro k€ MYKUMHBI C Kaperia3ou
IPaBUIOW POAWIOCH JIE€BATh KAaperiasplX JeTel, OKAa3aBIUMXCS IPABIIAMHU.
Omnpenenutb reHOTUIIBI MY>KUMHBI U 00EUX KEHILUH.

3agaya 3. V Iletu u Camu xapue riasa, a y ux cectpsl Maium — roiayosie.
Mama stux aeteit romyOoriaszas, XOTs €€ POAUTENN UMENH Kapue riaza. Kakoi
npu3Hak gomuHupyer? Kakoi nmBer rimas y manel? Hamumure reHOTHIIBI Beex
MIEPEYNCIIEHHBIX JIALI.

Tema 2.7. B3aumoeiicTBue reHoB

dopmMa TeKylero KOHTPOJIsi: TECTUPOBAHKE, MPAKTUUYECKas paboTa

Bonpocsl Tecta

1.K B3auMoaeiicTBHAM aJ1J1eJIbHBIX T€HOB HE OTHOCHAT:

+ 1) smucras, nomMepuro, MOaUGUIUPYIOIIee 1eHCTBHE TeHOB

2) KOOTIEepaINI0, MHOXKECTBEHHBIN aJlIeNIn3M

3) cBEpXIOMUHHPOBAHUE, KOMILJIEMEHTAPHOCTD

4) KOHOMUHUPOBAHUE, TPOMEKYTOUHOE TOMUHUPOBAHHE

2.IIposiBjieHMe Yy TeTepo3urorT MNPHU3HAKOB, JAE€TEPMHUHHPYEMbIX [BYMS
aJuIeJIIMU Ha0II01aeTcst pu:

1) cBepX1OMUHUPOBAHUU

2) smucrase

+ 3) KOJOMUHUPOBAHUU

4) onumepun

3.HacsenoBanue 4eTBepTOii  rpynmnbl KPOBH  OTHOCAT K  THILY
B3aUMOACHCTBHSA:

+ 1) xogOMUHUpOBaHUE

2) CBEpXIOMUHUPOBAHUE

3) noJaHOE TOMHUHUPOBAHUE

4) IpOMEKYTOUHOE JOMUHHPOBAHNE



4.HacsienoBanue HMUHIIWIJIOBOH OKPACKM Y KpPOJHUKOB KOHTPOJIMpPYeTCs
Tpems ajuieasiMu: A,a u ah. Kaxaas oco0b siBJIsieTCs HOCUTEJIEM TOJIBKO ABYX
U3 HHX.

IT0 nmpumep:

1) KOMILJIEeMEHTapHOCTH

2) KooTeparu

+ 3) MHOXECTBEHHOTO ajlieiu3Ma

4) nonumepuu

S.IlosiBieHe HOBOOOpa30BaHMH IPH COBMECTHOM  [eliCTBMH  JBYX
JOMHHAHTHBIX HeAJUIeJIbHBIX T€HOB, KOIrJa B TOMO3MIOTHOM WIH B
reTepo3uroTHOM COCTOSIHUM PA3BHBAETCS HOBBI NPHU3HAK, HaOJ0IaeTCs
npu:

1) KOMIIIEMEHTApHOCTH

+ 2) Kooneparuu

3) MOJIHOM JJOMUHUPOBAHUU

4) neficTBUM reHOB-MOIU(PUKATOPOB

6.EcJin 01UH JOMMHAHTHBIN I'eH NMOAABJISIET AeiCTBHE IPYTroro JOMUHAHTHOTO
reHa, To — 3T0 mpuMep:

1) perieccuBHOTO ANUCTa3a

2) nonuMepun

+ 3) IOMHHAHTHOTO AMKCTa3a

4) MHOKECTBEHHOTO ajljiesiu3Ma

IIpakTnueckas padora

CocTaBbTe  3aJauyd  HAa  ONpPENEJIECHUE  BEPOATHOCTH  BO3HUKHOBEHMS
HACJIEICTBEHHBIX TPU3HAKOB MPHU PA3IUYHBIX TUIIAX B3aUMOJIEHCTBHS T'€HOB.
CocTaBbTe Fr€eHOTHUIIMYECKUE CXEMBI CKPELIMBAHUS

Tema 2.8. CuenieHHOe Hac/leJ0BaHHE IPU3HAKOB

@®opMa TeKylIero KOHTPOJIs: TECTUPOBaHUE, PaKTUYeCcKask padoTa

Bonpocsl Tecta

1.CuenyieHHBIMH € TOJOM  HA3bIBAKOTCH NPHU3HAKH, /UIA KOTOPBIX
onpeae/siloIe UX FeHbI PACIIOJIOKEHbI B!

1. ayrocomax;

+ 2. IOJIOBBIX XPOMOCOMAaXx

3. FOMOJIOTMYHBIX XPOMOCOMAaxX

2.I'eHbl, OTBETCTBEHHBbIE 32 (DOPMHPOBAHNE BPOKICHHBIX AeGeKTOB 3peHus (
AAJbTOHM3MA) U HECBEPTHIBAEMOCTH KPOBH (reMoQu/Iun), pacmoJioKeHbl B:

1. ayrocomax;

+ 2. moioBoi X- XpoMocoMe

3. moJyioBoi Y- XpoMocome

3.I'eHbl, pacnojiokeHHble B OJHOH XpPOMOCOMe, HACJICAYITCH CLEIJIeHHO.
Kakoii 3aK0H reHeTHKH WLIKCTPUPYET ITO MOJT0KEHUE?

1. IIpaBuio 1OMUHHPOBAHUS

+ 2. 3aKO0H CUEIJIEHHOT0 HACJIeI0BaHUS



3. 3aKOH paclleIIeHuUs

4.9ucy0 rpynn cuerieHus y 4eJa0BeKa

+1.23

2. 46

3.17

S.XpoMocoMHasi TeOPUS HACJIEACTBEHHOCTH CO31aHA

1. I'.'Menneiaem

+ 2. T.Mopranom

3. H..BaBuinoBbiM

6.Kakoii mapoil mnpeacraBjieHbl IMO0J0OBbIe XPOMOCOMBI B KAapHUOTHUIIE
JKEHIIUHbI?

1. XY

2. XO

+3. XX

7.0TaM4ne XpOMOCOMHOI0 Ha0opa caMua 0T Habopa caMKH
+ 1. Hanuuue ofHON X XPOMOCOMBI

2. HaIM4Ke IByX X XpOMOCOM

3. 1Be Y XpOMOCOMBI

8.Xpomocombl, 0TBeyarolue 3a onpeeaIeHue mojaa

1. ayrocomsl

+ 2. OJIOBBIE XPOMOCOMBI

3. TOMOJIOTUYHBIE XPOMOCOMBI

9. KeH1IUMHBI He 00J1e10T reModuIHei, MIOTOMY YTO Y HUX

+ 1. ectp BTOpasgs X XpoMOCOMa, HECYIIas T'€H HOPMAJIbHOW CBEPTHIBAEMOCTH
KpOBHU

2. HET TeHa reMO(PUINU B XpOMOCOMAaX

3. HeT Y XpOMOCOMBI

10.7KeH1InMHA HOCUTEJIb reMO(UINH MOKET UMeTh ChbIHOBEH
+ 1. 50% 60mpHBIX 1 50% 370pOBBIX

2. 00IBHBIX

3. TOIBKO 3I0POBBIX

IIpakTnueckas padora

CoctaBpTe  3a7aud  Ha  OMNpEJEIEHHWE  BEPOATHOCTH  BO3HUKHOBECHHS
HACJICJICTBEHHBIX MPU3HAKOB MPHU CIETJICHHOM HACEOBAHUM.

CocTaBbTe TEHOTUITUYECKUE CXEMbI CKPEIITUBAHMS

JTaJIOH O0TBeTA:

3agaua 1

YcaoBue: Y TOMATOB TeHBI, ONpENENsIOlIMe BBICOTY pactenust (A) u dopmy
10108 (B), HaxoaATCsl B OIHOM XpPOMOCOME M HACJIEAYIOTCS CLIETIEHHO. Bricokuit
poct (A) nomuHHMpyeT Hajg HM3KUM (a), a kpyraas dopma 1wiogoB (B) — nHan
rpymeBuaHoi (b). Paccrosnue wmexmy reHamu cocrtaBisier 20 MOpraHwu.
CkpecTunu  AUTETEPO3UTOTHOE PACTEHHE C  PELECCMBHOM  TOMO3HUIOTOM.
OnpenenuTs BEPOSTHOCTh TOSIBICHUS PACTEHHM C BBICOKMM pPOCTOM U
IPYLIEBUIHBIMU TUIOJJAMH.



Pemenne:
1. 3anuceiBaeM reHOTHUIIBI POJAUTEIICH:
« P: AaBb x aabb
2. OmpenensieM TUIBI TaMET:
VY nepBoro poxautensi: AB, ab (HekpoccoBepHbIe), Ab, aB (kpoccoBepHBIE)
¥ BTOpOrO ponurens: ab
BepositHocTh KpoccoBepHbIX rameT = 20% / 2 = 10%
BepositHOCTh HekpoccoBepHBIX TameT = (100% - 20%) / 2 = 40%
5. Bepostaocts nosinenust Ab = 10%.
OTBeT: BEpOSTHOCTH IMOSBIICHUS PACTCHUI C BHICOKUM POCTOM M TPYIICBUIHBIMH
iogamu coctasisieT 10%.

B~ ow e

3agaua 2
YcaoBue VY yenoBeka reHbl, oTBevaronue 3a 18et a3 (E) u Hainuue BecHyIIeK
(W), cuemtensl. Kapuii 1BeT T171a3 JOMUHUPYET HaJ TOJyOBbIM, a HaJIU4IUE
BECHYIIEK — HaJ MX OTCYTCTBHEM. PaccTossHue Mexay reHamu — 15 Mopranuj.
KenmmuHa ¢ KapuMu TJla3aMd W BECHYIIKaMHu (T€TEpO3UrOTHAs I10 O00UM
MIPU3HAKaM) BBIXOAUT 3aMYyX 32 MYXXYUHY C TOJTYObIMU TJIa3aMH U O€3 BECHYIIICK.
OnpenenuTs BEPOSTHOCTh POXACHUA pPeOEHKAa ¢ TroiayOBIMH TJla3aMu |
BECHYIIIKaMHU.
Pemenue:

1. I'eHoTUIBI poaUTENEH.

o JKenmuna: EeWw
MyxunHa: eeww

2. Tumer ramer keHmmHB: EW, ew (HekpoccoBepHbie); Ew, eW
(KpOCCOBEpHBIE).

3. I'ameTsl My XK4YHHBIL: EW.

4. BeposTHOCTh KpOCCOBEpHBIX rameT: 15% /2 = 7,5%.

5. BepostHOCTh He KpoccoBepHbIX: (100 - 15) / 2 = 42,5%.

6. Bepostaocts Ew = 7.5%.

OtBet. BeposTHOCTh poxkneHuss peOEHKa C TOMYyObIMHU TJIa3aMU W BECHYIIKAMH
coctaBisieT 7,5%
Cxema ckpemiMBaHus JJI4 3a1a4M 2
P: EeWw x eeww
G: EW, ew, Ew,eW (?) ew (&)
F1: EeWw (kapue ria3a, BECHYIIKH)
eeWw (ronyObie ria3a, BECHYIIIKH)
Eeww (kapue, 6e3 BeCHYIIIEK)
eeww (TonyOble, 0€3 BECHYIIEK).

Tema 2.9. I'eneTuka noja

dopma TeKylero KOHTPOJIsi: TECTUPOBAHUE, TPAKTUUYECKas paboTa
Bonpocsl Tecra

1 BapuanT



1. Kakue 13 nepe4ncjaeHHbIX NPU3HAKOB CBA3AHbI € MOJIOM?
+ 1. JlanbTOHU3M

2. bizopykocThb

3. YMeHue cTpensiTh

2. YTo Takoe roMOraMeTHbI 1M0JI?

+ 1. [Ton, ciocoOHbBIN BOCTIPOU3BOIUTH TOJIBKO OJIUH BUJ TAMET
2. ITon, crmocoOHBIN BOCTIPOM3BOIUTD JIBA BUJIa TAMET

3.ITon, HECTTIOCOOHBIN BOCIIPOU3BOAUTH TaMETHI

3. CKOJIbKO ap ayTOCOM Y KeHIIIUH?
1.11

+2.22

3.24

4. Pa3JIM4HO JIM KOJUYECTBO AYTOCOM Y MYKYMH M KEHIIIMH?
1. Ta

+ 2. Her

3. HeusBecTHO

5. CKo0JI1bKO MOJIOBBIX XPOMOCOM Y 4YeJioBeKa?
+ 1. /IBe

2. Tpn

3. Yetnipe

6. Kormga onpenessiercst mosi Oyayuei ocoou?
+ 1. Bo Bpems 3auatus

2. Bo BpeMs OII010TBOPEHUS SIHLIEKIETKA

3. Bo Bpems I1aHUpOBaHMUS

7. CKOJIBKO MOJIOB B OCHOBHOM €CTh Y )KMBOTHBIX?
+ 1. Ia

2. Yetsipe

3. Hu ognoro

8. Kakumu MoryT ObITh poauTeJbCcKue 0co0un?
+ 1. ['OMO3UTOTHBIE U TETEPO3UTOTHBIE

2. 'OMO3UTrOoTHBIE

3. 'eTepo3uroTHeIe

9. Kak Ha3bIBalOTCS XPOMOCOMbI, KOTOPbI€ PA3JINYAKOTCS Y PA3HBIX M0JI0B?
1. JImuHbIe

+ 2. IlosoBbIe

3. OcobOennrle



10. Kak Ha3bIBalOTCS OAMHAKOBBIE XPOMOCOMBI B MY:KCKOM M 3KEHCKOM
opranusmax?

+ 1. Ayrocomsl

2. XpoMOCOMHBIE 00pa30BaHus

3. [TonoBbIE XPOMOCOMBI

2 BapuaHT

1. Kakue 13 nepe4ncjaeHHbIX NPU3HAKOB CBA3AHbI € M0JIOM?
+ 1. JlanbTOHU3M

2. banzopykocTb

3. YMeHue cTpensiTh

2. YT0 TaKkoe roMoramMeTHbIN moJi?

+ 1. I1ou, crtocoOHBIN BOCTIPOU3BOIUTD TOJIBKO OJUH BUJ TaMET
2. Ilom, crtocoOHBIM BOCTIPOU3BOIUTH JBA BUAA TaMET

3.I1om, HEeCrmoCOOHBIM BOCTIPOU3BOIUTH TaMEThI

3. CKOJIbKO ap ayTocoM y KeHIIHH?
1.11

+2.22

3.24

4. Pa3iM4HoO 1M KOJIMYECTBO AyTOCOM Y MY>KUMH M KEHIINH?
1. Ta

+ 2. Her

3. HeusBecTHO

5. CKOJIbKO MOJIOBBIX XPOMOCOM Y YeJioBeKa?
+ 1. IBe

2. Tpu

3. YUetsipe

6. Korna onpenensiercst mos oyaymei ocooun?
+ 1. Bo Bpems 3auatus

2. Bo Bpems OIUIOOTBOPEHHUS SIUIIEKIIETKH

3. Bo Bpems IJ1aHUpOBaHUS

7. CKOJILKO 10JIOB B OCHOBHOM €CTh Y )KMBOTHBIX?
+ 1. /IBa

2. Yetsipe

3. Hu onnoro

8. KakuMu Moryr ObITh poAuTEIbCKHE 0CO0U?
+ 1. [OMO3UTOTHBIE U T€TEPO3UTOTHHIE
2. 'oMO3UroTHBIE



3. 'ereposurorHsie

9. Kak Ha3bIBaIOTCSH XPOMOCOMbI, KOTOPbIE PA3JIMYAIOTCH Yy PA3HbIX M0JIOB?
1. JInunsie

+ 2. [TonoBbie

3. OcoOeHHbIe

10. Kak Ha3pIBalOTCsl OAMHAKOBBIE XPOMOCOMBI B MYKCKOM M KEHCKOM
opranusmax?

+ 1. AyTocoMbl

2. XpoMOCOMHbIE 00pa30BaHUs

3. ITonoBBIE XPOMOCOMBI

IIpakTnueckas padora

CocraBuTh  3alaud  Ha  ONPENEIICHHE  BEPOSTHOCTH  BO3HUKHOBEHHS
HACJIEJICTBEHHBIX MMPU3HAKOB, CIIEMJIEHHBIX C ITOJIOM.

CocTaBUTh TEHOTUITUYECKUE CXEMbI CKPEIIIUBAHUS

Tema 2.10. I'eneTuka 4esioBeka

@®opMa TeKylero KOHTPOJIsl: TECTUPOBaHUE, PaKTUYEeCcKas padoTa
Bomnpocs! Tecta

1. MoHoMepamMM MOJIEKYJl HYKJIEMHOBBIX KHCJIOT SIBJIAIOTCS

A) HYKJI€03U bl

+ b) HykieoTH bl

B) nonunykieoTuab!

[")azoTucTteie OCHOBaHUS

2. CocraB monomepoB MmoJsekya JHK u PHK otriamuaercst aApyr or apyra
coJep:KaHueM

A) caxapa

b) a30TUCTBHIX OCHOBaHMI

+ B) caxapa 1 a30TUCTBIX OCHOBaHHIA

') caxapa, a30TUCTBIX OCHOBaHUH M OCTATKOB (POoCcHOPHOM KUCTOTHI
3. I'eneTn4ecKuil KO

A) CUHTJIETECH

b) nynneren

+ B) Tpuruieren

') TeTpamieren

4. buocuHTe3 0esIKa 0CyIeCTBIASETCS B OPraHOUAAX KJIETKH

A) MUTOXOHAPHUSIX

b) annapate ['onbmxu

+ B) pubocomax

') smpe

5. Uncs10 XpoMOCOM B KAPHOTHIIE YeJI0BEKA PABHO

+ A) 48

b) 44



B) 23

+1) 46

6. HerpaHcaupyeMble y4aCTKH F€HOB JYKAPUOT HA3bIBAKOTCH

A) PK30HaMH

b) myTonamu

B) nomenamu

+ I') uaTpOHAMU

7. IllocieqoBaTeJIbHOCTH CTAAUNA MUTO3A:

A) poa3za, anadasza, Tenodasa, metadasa

b) mpodasza, Tenodaza, metadasa, anadasza

B) metadaza, npodaza, renodasa, anadaza

+ I') mpodasa, meradasa, anadasza, Tenodasza

8. B pe3yJubTare mMeiio3a 104epHHe KICTKH IUIIJIOUIHBIX OPraHU3MOB UMEKT
XPOMOCOMHBII Ha0op

+A)n

b) 2n

B) 4n

I') 2m unu 4n

9. Ilpn cnepmaroreHe3e y KMBOTHBIX M 4eJlOBeKA B CEeMEHHHMKAX B 30He
Pa3MHOKEHUS TPOUCXOUT

A) pOCT TUIIOUAHBIX CIEPMATOTOHHMEB M MPEBPAIICHUE UX B CIEPMATO30UbI |
nopsiKa

+ b) neneHue MUIIONIHBIX CIEPMATOTOHUEB MUTO30M

B) nenenvie TUIIOUIHBIX CIIEPMATOTOHUEB MEWO30M

I') poct u genenne qumaonHbIX ciepMaronuToB I u Il mopsakoB Melozom

10. B moaekysie IHK TumuanioBbiid HykjaeoTua cocrapisier 18% ot o0mero
yuciIa HyKJIeoTuaA0B. Onpenenure KoJau4ecTBo (B %) KaKI0ro U3 0CTAIbHBIX
BU/IOB HYKJICOTH/IOB

A)A-36,T"-28,11-18

b) A-18,T —-48,11- 16

+B)A-18,1'-32,11-32

INA-281-30,11-24

11. Ogna wu3 pemeit JIHK wnMeeT HYKJIEOTHIHYI IOCJIEI0BATEIbHOCTD
AATHHOI' TAAIT.

Kakoii 0Oyaer Bropas uens JJTHK?

OTtBeT:

TTHITHATTTILL

12. Kak na3biBaercs 1-it 3axkon Menugensi?

A) 3aKOH pacuUIeIUIeHHs] MPU3HAKOB B COOTHOIIEHUH 3 : 1.

+ b) 3akoH ennHO0Opa3usi MEPBOTO MOKOJICHHUS.

B) HenoyiHOe TOMUHUPOBAHKE MPU MPOMEKYTOYHOM HACJIEI0BaHUMU.

[') npoMeKyTOYHOE HACIIEIOBAHUE TIPU HEMOJIHOM JIOMUHUPOBAHUH.

13. Kearbiii uBer U riaakasa ¢GopMa ropomiMH — JOMHUHAHTHbIE NPU3HAKM.

Kakue reHOTHIIBI MOTYT OBITH y TOP0OXA € KeJTHIMHU U [JIAAKUMH CEMEHAMHU?
A) AABB, aaBB



b) Aabb, AABbD.

B) AAbb, aaBb.

+1') AaBB, AaBb

14. IlpoBesn aHaM3MpyOINee CKPEeHIMBAHUE TOPOXa C KeJThIMH CEMEHAMM,
uMemiero resorun AA. Kakoe pacmensienue 0kujaaercss B noromcree?

A) pacmernienus He 0ynet, 100% cemsiH OyyT 3€JI€HOrO 1IBETA.

+ b) pacmiemienus ve 6yner, 100% ceMsH OyIyT KeNTOro 1BETa.

B) pacmemienue B motomctse 3 : 1.

I') paciiemienue B motomctse 1 : 1.

15. Yro oTrpaxaer 3akoH Moprana?

A) 3aKOH €TMHO00pa3u4.

b) 3akoH pacuienieHus Npu3HakoB B IOTOMCTBE B COOTHOIIEHUH 1 : 3.

B) 3akOH HE3aBHUCHMOIO pACIIEIJICHUS TPU3HAKOB, €CIU T'€Hbl HAXOJATCSA B
Pa3HBIX MMapax TOMOJOTHYHBIX XPOMOCOM.

+ I') 3aKOH CIICTUICHHOTO HAcJeI0BaHUsl MPU3HAKOB, €CIU TeHbl HAXOJSATCS B
OJIHOU

XpPOMOCOME.

16. XpoMocOMHBII HA00P B COMATHYECKHUX KJIETKAX MYKYMH COACPKUT

A) 44 ayTocoMBbI 1 1B€ X-XpPOMOCOMBI

+ b) 44 ayTocombl, 0HY X-XpOMOCOMY U OJIHY Y -XpOMOCOMY

B) 22 ayTocoMsbl 1 0HY X-XpOMOCOMY

') 44 ayTocomsl, 1Be Y-XpOMOCOMBI

17. Marp #BJfeTCS HOCHTEJIbHHULEH TIeHa 1BETOBOW CJIENOThl, OTell
pa3jinyaer LBeTa HOPMAJIbHO. Y KOI0 M3 JeTed MOkeT ObITh IBETOBasi
ciaenora?

A) y Bcex nouepeit

b) y Bcex chiHOBEM

B) y monoBunsI nouepeit

+I') y m0oJI0OBUHBI CHIHOBEM

18. Onpenenure, kKakue rpyninbl KPOBH BO3MOKHBI y JIeTell, €CJiM Y MaTepu —
1 rpynna, a y orua — 3 rpynmna KpoBu:

A) 1 u 2 rpynmsr;

b) 2 u 3 rpynmnsi;

+ B) 1 u 3 rpynmsi;

I') 2 u 4 rpynmnsi.

19. I'ne y 4esi0BeKka pacinoJiosKeH reH, BbI3bIBalOIUil reMmopuiinio?

+ A) B X-xpomocome

b) B Y-xpomocome

B) B 1-i1 mape ayrocom

I') B 18 mape ayrocom

20. Ilpu wu3y4YeHMH HACJIEACTBEHHOCTH W HW3MEHYMBOCTH 4YeJIOBEKAa He
HCIOJIb3YHOT METOA:

A) reHeanoru4ecKuii

b) 6au3HenoBbIi

+ B) rubpunonorudeckuit



') GuoxumMuUuecKuit

21. OgHosiiioBbIE OJIM3HENBI MOTYT NOAABUTHCH B TOM CJIy4ae, ecJIn:

+ A) oJlHa AHLIEKJIETKA OIJIOIOTBOPSIETCS OJJHUM CIIEPMATO30HUI0M

b) onna sifiiexsieTka oriog0TBOPSETCS ABYMs CIIEpPMAaTO30U1aMU

B) nBe sAlleKIETKH OIIOAOTBOPSIIOTCS IBYMS CIIEPMATO30MIaMHU

') nBe ANULEKIETKH OIIOIOTBOPSIETCS OJTHUM CIIEPMATO30MI0M

22. MeToa AHTPONOTreHeTUKH OCHOBAHHBIM HA MPOCJICKMBAHUE NMPHU3HAKA B
PA1y MOKOJEeHUI HA3bIBAETCH:

+ A) reHeanoruueckui

b) 6noxumuueckuit

B) mutonorudeckuit

I') 6u3HeoBbIM

23. Ilapbl 0Ju3HEHOB, B KOTOPBIX NPOSIBJSIETCS HCCAeAyeMblii NMPU3HAK
HA3BIBAKOTCS:

A) IUCKOpPIaHTHBIMU

b) KOHKypCHBIE

+ B) koHKOpAaTHBIMU

I') muckomdopTHHIMU

24. MeTo1 aHTPONOTreHETUKH U3YYAIOIINH KAPHUOTHII, HA3bIBAETCS:

A) OIM3HEIOBBII

+ b) nuronoruyeckuit

B) onoxumuueckuid

I') nepmaTtornuduueckuii

25. MeTtoa, MCHoJib3yeMblid JJI1 AMATHOCTHKH 00JIe3HeH O0MeHa BellecTB,
HA3bIBAETCH:

+ A) OuoxumMuyecKui

b) 6au3HenoBbIi

B) muromoruueckuii

I') nepmatormuduueckuit

26. K xakomy THIIy MyTaluMid OTHOCUTCSI KPATHOE T€HOMY YBeJIUYeHHe YHCJIa
XpoMocoM B renorturne (3n, 4n, Sn)?

+ A) noJumionaus

b) MoHOCOMUS

B) Tpucomus

I') monucomus

27. UcTOYHUKAMM KOMOMHATHBHON U3MEHYMBOCTH Y OPraHM3MOB SIBJISIIOTCH
A) HE3aBUCUMOE PACXOXKIEHUE XPOMOCOM B Meilo3e

b) cinyuaiinoe coueTaHue raMeT Mpu OIJI0I0TBOPEHUH

B) xpoccuHTrOBEp MEXTy TOMOJIOTUIHBIMU XPOMOCOMaMHU B MeH03€

+ I') Bce BepHO

28. @DeHWIKETOHYpUSI — HAcCJeICTBeHHoe 3a0oJieBaHUe, CBSI3aHHOE C
oTcyrcTBHeM (pepMeHTa, YYACTBYIOLIEr0 B NMpeBpalleHun (PeHUIaJTaHUHA B
THUPO3UH, ITO PUMeEP

A) Mogudukanum

b) reHOMHBIX MyTanui



+ B) reHHbIx MmyTanui

[') XpOMOCOMHBIX MyTallUi

29. M3BecTHO, 4TO y O€ryHOB Ha /JIMHHbIe JAUCTAHIUM Macca cepana
3HAYMTEJIbHO YBEJIUYHUBACTCS, 3TO IPUMEP ... I3MEHYHUBOCTH

A) MyTallMOHHOU

+ b) moudukarmonHoi

B) cooTHOCHTEIBEHOM

') koMOMHATUBHOU

30. Cunapom [ayHa o0ycJiOBJIeH MyTalnuen

+ A) reHOMHOM

b) rennoit

B) ToukoBoii

') xpoMocomMHOM

31. 3amena ryannHa Ha HUTO3uH B MoJiekyJie JIHK — npumep ... myranun

+ A) reHHOU

b) xpomocomHOI

B) renomuou

') monurionHOM

32. MyTanum, NpoucXoasiliie B KJIEeTKAaX Tejla, HA3bIBAalTCS

A) reHepaTUBHbBIC

b) BereraTuBHbIC

+ B) comatuueckue

') cnonTanHbie

33. H300pa3umM auH U3 (PPArMeHTOB XPOMOCOMbI B BHJEe CieAyIOLIeH
nocJjenoBarejbHocTH ee  y4dacTkoB: ABCDEF. VYkawxure wun3zo0pakenue
BU/IOM3MEHEHHOT0 (pparMeHTa, ecJa NPon3oiiaeT TyNIuKAIUsl.

+ A) ABCDCDEF

b) ABEF

B) ABCDEFP

') ABDCEF

34. llosiBiieHNe 0eCKPBLIBIX (OPM Yy HACEKOMBIX — IPUMEP ... K3MEHYUBOCTH
A) KOMOMHATUBHOMN

+ b) myTarmonHoi

B) dbenotunuueckoi

') MoaupuKaoHHON

35. I'eneTn4eckass KOHCYJIbTAUA 00s13aTeJIbHA PHU BCTYIUICHUM B Opak:

A) muu, crapmie 30 — 40 net

b) paboTaromux Ha MPOU3BOJICTBE C BPEAHBIMU YCIOBUSIMU TPYAa

B) poncTBeHHUKOB

+ I') Bce OTBETHI BEpHBI

36. Kakoili Tun MyTraunui, NPOUCXOAAINNHA y YeJI0OBeKa, MMeeT HanOoJIblIne
IIAHCHI POSABUTHCS B CJIEAYIOIIEM MOKOJIeHUM ?

+ A) ayToCOMHasi JOMUHAHTHAs

b) ayrocomHas perieccuBHas

B) cuerieHHas ¢ moJioM JOMUHAHTHAs



') cuennenHas ¢ OJIOM peLecCuBHAs

37. B kakoMm Bo3pacte NPOSIBJISAIOTCH NPU3HAKU (PEeHUTIKETOHYPUH

+ A) B IepBbI€ HEJIEH KU3HU

b) B aMOpHrOHAIBHOM MEpHO/IC

B) B 3penom Bo3pacTte

') B moxuiioM Bo3pacTe

38. K kakomy Ty 00J1e3Heil OTHOCUTCSI THIIEPTOHUS

A) MOHOTEHHBIE

+ b) MmynbpTH(aKTOpUATbHBIE

B) xpoMocomHbIe

') HeHaceICTBEHHbIE

39. Kakoii kapuoTun xapakrepeH s 00JbHOro ¢ cuaapomomMm Ilaray
A) 45, X0

+b) 47, XY+13

B) 47, XX+21

I 47, XXY

40. Kakoii TN Hac/iefOBaHUS MPHU3HAKA YeJ0BEKA MPOABJAETCHA KaK B
TOMO3MIOTHOM, TAK M B IeTePO3UTOTHOM COCTOSIHUH?

A) ayTOCOMHO-pEIIECCUBHOE HACJIEJOBAaHHE

+ b) ayTOCOMHO-TOMMHAHTHOE HACJIEI0BaHUE

B) HacnenoBanue, CUEIJIEHHOE C IOJIOM

') uuToriasmMaTu4ecKkoe HaclieJOBaHUE

41. Cunapom Knaiingenbrepa BecTpeyaercs

A) TOJIBKO Y JKEHILUH

+b) TonbKO Y MyKUMH

B) yamie y My>X4uH, 4eM y KEHIIHH

') yaie y )KeHILUH, YeM y MY>KUYUH

42. Jlrogu ¢ cunapomom lllepemeBckoro-TepHepa uMeT cieaylOuil HAOOP
XPOMOCOM:

A) 46, XX

b) 46, XY

B) 47, XXY

+1) 45, X0

43. 1 00/1bHBIX ¢ KAKHM CHHAPOMOM XapaKTepeH NMOJYOTKPbITHIH PoOT ¢
BBICYHYTBIM SI3bIKOM M BBICTYNAKIIEH HUKHEH 4eII0CThI0

A) cunapom DaBapjica

b) Tpucomus X

B) cungpom Knaitndensrepa

+I') cungpom [Jayna

44. HacaencrBeHHoe 3a00JieBaHMe, IPU KOTOPOM He YCBAUBAETCH JIAKTO03a
A) beHunkeToHypHUs

b) cepnoBuaHO-KIIETOUHAS] AHEMUS

+ B) ranakrozemus

I') dpyxTozemus

45. ITo kakomy THIy HacjaeayeTcs (PeHUIKeTOHYpPHA



A) ayTOCOMHO-TOMUHAHTHOMY

+ b) ayTocoMHO-periecCuBHOMY

B) cuemnieHHOMY € TI0JIOM PELIeCCUBHOMY

') cuenneHHOMY € TTOJIOM JOMHUHAHTHOMY

46. Kakyio XpOMOCOMHYI0 aHOMAJIMI0 MOKHO 3amoJ03pUTh Yy O0OJBbHON C
CUMIITOMAMU: HU3KHI POCT, OKOBbIE KOKHbIE CKJIAJAKH HA IlIee, HePa3BUTbIE
BTOPHYHbBIE M0JIOBbIE PU3HAKHT

A) cunapom Ilaray

b) Tpucomms X

+ B) cunapowm IllepemeBckoro-TepHepa

I') cungpom [Jayna

47. HacuencrBeHHoe 3a0ojieBaHHe, XapaKTepu3ylolleecsi OTCYTCTBHMEM B
opraHusMe 00JIbHOI0 Kpacsilliero NUrMeHTa MeJaHUuHA

A) caxapHbIit nuader

+ b) anpounuzm

B) dpyxrozemus

') 6one3ns [omre

48. Kakoii kapuoTun umMer0T 0ojbHbIe ¢ CuaapomomM /layna

A) 45, X0

b) 47, XY+13

B) 47, XY+18

+ 1) 47, XX+21

49. Kakoe xpomMocoMHOe 3a00/IeBAHME MOKHO 3al0J03PUTH Yy IOHOLUIH
BBICOKOI'0 POCTA, € JKEHCKMM THIIOM CTPOEHHMS CKeJieTa, HeJ0CTATOYHBLIM
OBOJIOCHEHHEM JIOOKA U MOAMBIIIECYHbIX BIIAIMH, YMCTBEHHOI 0TCTAJIOCTHIO
A) cungpom XYYY

+ b) cungpom Kinaindensrepa

B) cunnapowm IllepemeBckoro-Tepuepa

I') Tpucomus X

50. Kakoii THII HacJIeI0BAHUS XapAKTEPeH AJis1 AJIbOMHU3MA

A) ayTOCOMHO-TOMUHAHTHBIN

+ b) ayrocoMHO-perieccuBHBIN

B) cuennennsiii ¢ Y-xpoMocoMmon

B) penieccuBHbIH, ClIEMIIEHHBIN ¢ X-XpOMOCOMOM

IIpakTnueckas padora

CocTaBuTh 3a7aud Ha OINPEIEJICHUE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, UCIOJIb3YsI METObl TEHETUKHU YeJIOBEKA.

CocTaBuTh FT€HOTUITUYECKUE CXEMbI CKPEIITUBAHMUS.

[ToArOTOBUTH YCTHBIE COOOIIEHUS C TPE3CHTAIME O HACIeICTBEHHBIX
3a00JIEBAHUX YEIOBEKA
ITaJIOH OTBETA:

Cocmasumov  3a0auu Ha onpeoejieHue BeposIMHOCU  BO3HUKHOBEHUS
HACNe0CMBEHHBIX NPUZHAKOB, UCNIONb3YS MEMOObl 2eHEMUKU Yel08eKd.



IIpakTuueckass padora: Peuienue 3agay Ha omnpeaejeHue BepPOSITHOCTH
HACJIeICTBEHHBIX NMPU3HAKOB
3amava 1
YcaoBue: VY denmoBeka reH mnpaBopykoctd (R) momuHupyer Hajgy TeHOM
neBopykoctu (r). JKeHmuHa-mpaBia, TeTepO3UroTHas MO JaHHOMY IPHU3HAKY,
BBIXOJIUT 3aMY>K 3a MYKUMHY-JIeBITy. OnpeeauTe BEpOsITHOCTh POKACHUS B ITOU
ceMbe JeTe-IeBIIcH.
Pemenne:

1. 3amuceiBaeM T€HOTHIBI POAUTENCH:
Martsb: Rr (mpaBiiia reTepo3uroTHasi)
Oren;: 1 (JIeBIIA)
CocraBnsiem pemérky [lennera: | |r| 1| |---|---|---| |[R | Rr | Rr||r|rr|rr|
AHaIM3UpyeM pe3yNbTaThI:

o Rr— npasma (50%)

o IT— neBma (50%)
OTBeT: BEepOSATHOCTH poxkaeHMs JieBiierd — 50%.
3amaya 2
YcaoBue: Y uenoBeka kapuil 1ser ria3 (B) momunupyer Hag romyObim (b).
Kapernaspiii MyX4nMHa, T€TEpO3UTOTHBIA MO JAHHOMY NPHU3HAKY, >KCHWICS Ha
ronayOornazoi >keHiuHe. OmnpeaenuTe BEPOSTHOCTh TOTO, YTO MX JI€TH OyayT
UMETh Kapue TJasa.
Pemenne:

1. T'enoTunsr:

o Myxunna: Bb (kapermna3bliii reTepO3UrOTHBIN)
Kenmuna: bb (rosyoornazas)

2. Pemérka Ilennera: || b |b||---|---|---| | B |Bb | Bb || b | bb|bb |

3. Pesynbratsr:

« Bb — xapue rmaza (50%)

e bb — rony6sie rnaza (50%).
OTBeT: BEpOSITHOCTb POXKICHUS Kaperia3six aeteit — 50 %.
3agaua 3
YcaoBue: [lomupaktwnus (MHOTOMANOCTh) Y UENOBEKA HACIEAyeTCs Kak
JIOMUHAHTHBIA TNpu3HAK. JKeHIMHAa C HOPMAaJbHBIM YHCIOM TalbIEB BBIXOJIUT
3aMyX 32 MY)KUYUHY C TTOJTUIAKTHIRCH. Y HUX poxaaeTcs peOEHOK ¢ HOpMaJTbHBIM
YHUCJIOM TajblieB. OnpeaennuTe TeHOTUITH BCEX YJICHOB CEMBH.
Peinenue:

1. O6o3Havaem:

e P — monmumaktunus

e P — HOPMAJILHOE YHCJIO MAJIBIICB

2. I'enotumn >xeHITUHBL: pp (HOPMATHHOE YUCIIO TAJIBIEB)

3. I'enotunn myxunHbl: Pp (momumakTuians, Tak KaKk y HUX €CTh PEOEHOK ¢

HOPMAaJIbHBIMU TIAJTBITAMHU )

4. T'erotun peGEHKaA: pp
OTBeT: TeHOTHUTT MaTEPH — pp, oTiia — Pp, pedGEnka — pp.
JlonoJIHUTEIbHbIE 32241 /1JI51 CAMOCTOSITEILHOTO pellleHusl

wn e



1. Jlanmbronusm (d) — periecCuBHBIA MPU3HAK, CIIETUICHHBIA C X-XpPOMOCOMOM.
310poBast JKEeHIIMHA, OTel] KOTOPOM ObUT TaJbTOHUKOM, BBIXOJHUT 3aMYK 3a
310poBoro  MyxumHy. KakoBa BeposSITHOCTb POXIEHUS JIETeH C
AJIBTOHU3MOM?

2. I'uneptpuxo3 (MOBBILIEHHOE OBOJIOCEHUE YIIHOW PAKOBHHBI) HACIEMAYETCS
KaK TIpU3HAaK, CIEIUIeHHbIH ¢ Y-xpoMmocomoil. KakoBa BepoATHOCTH
NPOSIBJICHHUsS] DTOrO TMpPU3HAKA Yy JIeTed B CeMbe, TJe OTel] HMEET
TUNIEPTPUXO3?

3. Y uenoeka red remodmimn (h) pemeccuBeH M CIEMIEH ¢ X-XPOMOCOMOM.
3M0pOBYI0 KCHIIMHY, MaTh KOTOPOW OblIa HOCUTEIBHHUIICH TeHa
reMopuINK, >XEHUTCSA 3I0pOBBIH MykunHa. OmpenenuTe BEPOATHOCTH
POKIEeHUST OOJIBHBIX JIETEH.

Cocmaeumu eenomunuieckue cxemuvl CKPeWUBAHUSL.
IIpakTnueckas padora Ne6. CocraBieHHe TeHOTHINIHYECKHX  CXeM
CKpelnuBaHus
Heab padoThI
Hayuutbcst COCTaBISITH CXEMbl TE€HETUYECKHX CKPCIMBAHMM U OMNPEIEsaTh
TeHOTHUITBI M (PEHOTUITHI TOTOMKOB.
Teopernveckue cBeaeHUs
I'en — cTpykTypHas u (QyHKIMOHAJIbHAS €IMHUIIA HACJIEICTBEHHOCTH >KUBBIX
opraHu3MoB. I'eHOTHII — COBOKYMHOCTh BCEX T'€HOB opraHuzma. MeHoTrunm —
BHEIIIHEE MIPOSIBJICHUE TE€HOB.
OcHoOBHBIE 0003HAYCHHUS:
o JlomunaHTHBIN reH — o0o03HauvaeTcs 3arinaBHoU OykBoii (A, B, C)
o PeneccuBHbIii ren — cTpouHas Oyksa (a, b, c)
o T'omo3urotrHocTs — onMHaKoBbIC ayuienu (AA, aa)
o [T'ereposurotHocTh — pasubie aymienu (Aa)
IMopsiok BbINOJTHEHUSI PAa0OTHI
1. Onpenenutb JOMUHAHTHBIC U PEIICCCUBHBIC MPU3HAKHU.
2. 3amucaTh TEHOTHUIIBI POAUTEIICH.
3. CocTaBUTh CXeMY CKpEITUBaHUS.
4. OnpenenuTs raMeThI.
5. HaliTu reHOTUIIBI TOTOMKOB.
6. OmpenenuTsh PEHOTHUIIHI.
[Ipumep pemienus 3a1auu
3apaua: V pacreHus reH KpacHOM okpacku 1BeTKOB (R) momuHupyer Haj reHoM
oenoii okpacku (r). CKpeCcTHUTh TOMO3UIOTHOE KPACHOIIBETKOBOE PACTEHHUE C
OCJIOLIBETKOBBIM.
Pemenne:
1. O603HaUHNM:
o R — kpacHas okpacka
o I — Oemas okpacka
2. I'enotumsr:
o Ponurens 1: RR (roMo3UroTHbIM KpacHBbIi)



o Pomutens 2: rr (rOMO3UTOTHBIN OEIBIN)
3. Cxema CKpeluBaHus:
P:RR xrr
G:R r
F1: Rr

4. Pe3ynbTarhl:

o Bce noromku (F1) umeror renotun Rr

o DeHOTHUI: BCE PACTCHUS C KPACHBIMH IIBETKAMU

3anaHus VISl CAMOCTOSITEIbLHOI PadoThI

1. Y TomaToB TeH Kpyrioi ¢opmbl 107108 (R) momuHUpyeT Ha OBaIBHOM (T).
CKpecTuTh pacTeHUs C KPYIJIBIMH U OBIBHBIMH IUIOAaMH. ONpeneinuTh
(heHOTUT ¥ TEHOTHUII TIOTOMKOB.

2. Y yenoBeka reH kapux ria3 (B) nomunupyert Han ronyosimu (b). CkpecTuthb
Kaperiaa3oro My)KUMHY (T€TE€pO3UTOTHOTO0) C TojyOorja3oil KEHIIMHOM.
OnpenenuTh BEPOSITHOCTh POXKIICHUS JIETEH C pa3HbIMHU (PEHOTHUIIAMHU.

3. Y MOpckux CBUHOK TeH uépHoil okpacku (W) momMuHupyeT Haj Oenoit (w).
CkpecTuTh JBYX TE€TEPO3UTOTHBIX YEPHBIX CBUHOK. OmpenenuTsb
paclieneHue no GeHoTuny.

JI1st Kaxa0ro 3a1aHusi HEOOXO0IUMO:

o CocTaBUTh CXEMY CKpPELIMBAHUS

o Omnpenenuts raMeTsl

« Haiitu renoTHNIBI U (PEHOTUIIBI TOTOMKOB

o Crenatp BBIBOJ O XapaKkTepe HACICOBAHMS IPU3HAKA

Tema 2.11. 3akoHOMEpPHOCTH M3MEHYMBOCTH

@dopMa TeKylero KOHTPOJIsl: TECTUPOBAaHUE, PaKTUYeCcKas padoTa
Bonpocsl Tecta

1.MoaupukanmoHHass U3MEHYNBOCTh:

A) siBiIsIeTCS HacIeICTBEHHOM

+ b) Ha3pIBaeTcst PeHOTUNTHYECKON

B) nepenaercs ot poauTesnei moOTOMCTBY

') 3arparuBaet monexynsl JJHK

2. @opma JMCTOBOM IVIACTUHKH PACTEHHUS CTPEJIOJIUCTA 3aBUCUT OT:
+ A) yCJlOBH, IpHU KOTOPBIX MPOUCXOAUT UX (GOpMHUpPOBaHUE (B BO3AYyXE, BOJAE, HA
MTOBEPXHOCTH )

b) oT renoTuna pacrenus

B) ot HaGopa xpomocoMm B KJieTkax (OpMHUPYEMOT0 JINCTA

') oT KoJIMYEeCTBA MOIYYEHHBIX YIbTPa(hUOIETOBBIX Tyuen

3. Uto siBasiercst mnpuMepoM GeHOTHNNYECKOH N3MEHYUBOCTH:

A) OKpacka CEMEHH ropoxa

b) rpynnsl KpoBH y uenoBeKa

+ B) KoIm4ecTBO 3€pHOBOK B KOJIOCKAX OJIHOI'O COPTA IMILIEHULIBI

') uBeT KOXKU y JIIOAEH pa3HbIX pac

4. Hopma peakuuu — 310



A) BpoXI€HHas peakiis oprann3Ma Ha (GaKkTOpbl BHEIIHEN Cpe/Ibl

b) u3menenus HacienCTBEHHOTO MaTeprasa OpraHu3Ma

+ B) npeaenbl MmoupukanimoHHON U3MEHYUBOCTH

[') onuH U3 BUJOB XPOMOCOMHBIX MyTaIuit

5. Kakoe yTBep:xaeHue SIBJISIETCS BEPHBIM M 1JsI MOAU(PUKANUOHHOM, U ISl
MYTAUMOHHOW M3MEHYMBOCTH:

A) U3MEHEHUS HOCSIT MAacCOBBIN XapaKTep

+ b) u3MeHeHust mporucxoaT moj BIustHuEM (aKTOPOB BHEITHEH CPEIbI
B) u3MeHeHus He 3aTparuBaroT HACJIEICTBEHHBIA MaTepuall

') n3mMeHeHus y oprann3Ma orpaHu4eHbl HOPMOM peakuu

6. HaciencrBeHHast ©BMEHYHUBOCTb — 3TO

A) ciocoOHOCTH OpraHu3Ma IpuoOpeTaTh HOBBIE MPU3HAKH U CBOMCTBA
b) uamenenus, KOTopble HE 3aTPAruBaOT FE€HOTUI

B) nusmeHnenus1, KOTOpble HE UTPAIOT POJIU B BOJIIOIIMH BUIA

+ I') HeT mpaBUIILHOTO OTBETA

7. UTo He ABJIACTCH NPUYUNHOUA MYTALUM:

+ A) KpOCCHHTOBEp

b) peHTreHOBCKOE U3ITydeHue

B) Bo3nelicTBre repOouiinion

') Bupycsl

8. Paguanus otHoCHTCH

+ A) K (pU3UUECKUM MyTareHam

b) k xumMuyeckum MyTareHam

B) k OnonoruueckuM MyTareHam

B) k OuoduzndeckuM MyTareHam

9. IloBopoT yuyacTka Xxpomocomsbl Ha 180 rpaaxycoB — 3T0

A) nyrumKanms

b) Tpancnokanus

+ B) unBepcus

I') nenenus

10. Iorumionaus — 310

A) siBneHre THOpPUIHON MOIITHOCTH

b) mpucnoco6ienre opranu3mMa K yCJIOBUSIM OOUTaHUS

+ B) kpaTHOE yBeJInYeHUE YKClia XpOMOCOM

') pa3HOBUIHOCTH XPOMOCOMHOM MYTallUH

11. Kakoe ¢JI0BO Ha/10 BCTABUTH BMECTO BONPOCHTEIHLHOI0 3HAKA B TA0JIUILY:

Buna dDopma IIpumep U3MEeHYUBOCTH
U3MEHYHUBOCTH H3MEHYMBOCTH

HAaCJICCTBEHHAs ? MOSIBJICHUE B IIOTOMCTBE BOPOH IITEHIIA-
abOMHOCA

HAaCJICCTBEHHAs KOMOMHATHUBHAs VY kaperna3bIXx TEMHOBOJIOCBIX
ponurenen
poJuIack roiay0oriazasi TEeMHOBOJIOCAS
J€BOYKA
Y Kaperyasblid CBETJIOBOJIOCHI MAJIbYUK




HeHacJeACTBeHHas | MoaudukanronHas | Ha mosie ¢ mo/icoMHEUHUKOM pacTeHus
UMEIOT
pPa3HYyIO BBICOTY CTEOJI

A) nuTomIa3MaTHYeCcKas

b) renoTunuueckas

B) dbenotunuueckas

+ I') MyTanmonHas

12.Y pacrenuii ¢ (pnoseTOBbIM cTE0JIeM OKpacka BeHYMKA NMYypHypHas, a ¢
3eJIeHbIM cTedJieM — Oesiasi. ITO MpUMepP U3MEHYUBOCTH:

A) MyTallMOHHOH

b) MmonudukanmonHoi

+ B) xoppenatuBHOI

[') koMOuMHaTUBHOU

13. K pa3HOBHIHOCTSIM XPOMOCOMHOI MyYTAIITHM HE OTHOCHTCH:

A) neneuus

b) unBepcus

B) Tpancnokarus

+ I') aneymionaus

14. Ha maynom yyacrke mocaawin 10 KycToB KIYOHHKH, B3SITbIX YCAMHU OT
oanoro pacrenusi. Kornga cranm codumpars ypoxkail, T0 BbISICHHJIOCH, YTO HA
BCeX KYCTax SIroAbl KpyrJoi ¢opmbl, a Ha 0oqHOM — mpojaoJrosaroil. Kakas
U3MEHYMBOCTH NMPOSIBIJIACH B IAHHOM CJIy4ae:

A) dbeHoTunmueckas

b) unromnasmaruyueckas

B) monudukarmonnas

+ I') reHoTUNIMUECKAS

15. VYd4eHblli, KOTOpPbIii OTKPbLI 3aKOH TIOMOJIOTMYECKHX PHAIOB
HACJICACTBEHHON N3MEHYHMBOCTH:

+ A) BaBuiios H.I.

b) I'. ne ®pu3s

B) TumupsizeB K.A.

I') Yerepuxos C.C.

16.ITpoananu3upyi KapuorpaMmy M yCTAaHOBM THII M300Pa’KEHHON MyTAIlUU:
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+ A) reHOMHas

b) nuromnasmaTudeckas
B) rennas

I') xpomocomHast

IIpakTHyeckasi padbora
CocraBuTh 3aJauyd Ha OINpEAECICHUE TUNA MYTAallMd TpU  Iepenade
HACJIEJICTBEHHBIX MPU3HAKOB. COCTAaBUTh TEHOTUIMMYECKUE CXEMbI CKPEIIIUBAHUS

Tema 2.12. Cesiekuiusi OpraHu3mMoB
®opma TeKyuero KOHTPOJIsi: TECTUPOBAHUE
Bonpocsl Tecra
1.I'erepo3uc — 3r0:
A. otnanéuHasi THOpUIN3aIns;
b. MexxBu10Bas rUOpUIU3AIINS;
B. 651M3K0pOJICTBEHHOE CKPELIMBAHMUE;
+ I'. Pa3zButre rubpu10B, MOTYyUYEHHBIX MMPU CKPEUTUBAHUN YUCTHIX JIMHUM.
2.I'0MO3HUIOTHOCTH OPrAaHU3MOB MOKHO YCHJIMTDH MYyTEM:
A. rerepo3suca;
b. myTranuii;
+ B. uHOpuauHra.
3. B ceJbCKOXO03HiCTBEHHON NPAKTHKEe YacTO NPHUMEHSIOT BereraTuBHOE
Pa3sMHOKEeHUE PACTEHUI, YTOObI:
+ A. ObICTpee NOTYyUYUTh B3POCIBbIE PACTEHUS;
b. MOBBICUTB UX YCTOMYMBOCTH K BPEIUTEISM
B. nmony4nTts BBICOKHN ypOKai
I'. [ToBBICUTH YCTOMYMBOCTH K OOJIE3HSIM.
4. MaccoBblil 0TOOP KaK MeTOJ CeJeKUMH B OTJIMYHMEe OT WHIAUBHAYAJIbHOIO
oTdopa:
+ A. mpoBoauTcs 1o peHoTuIy;
b. mpoBOaUTCA MO FEHOTUITY;
B. ucnonp3yercs npu BOCCTaHOBJIEHUN YHCIEHHOCTH 3yOpOB;
I'. Oco0eHHO MUPOKO MPUMEHSETCS B PACTEHUEBOJICTBE.
5. CejieKMOHEPBI UCIOJIB3YIOT METOAbI OMOTEXHOJIOTHH C LEJIbI0 MOJIyYeHUs
A. TuImeBBIX T00aBOK;
+ b. THOpUIHBIX KIIETOK;
B. a3 pexTuBHBIX JIeKapCTBEHHBIX MPENApPaTOB;
I'. kopMoBOTO O€JKa /sl TUTAHUSI JKUBOTHBIX
6. Boinuure JMIIHEE CJI0BO:
1. cenmexmus;
2. IEHTPBI IPOUCXOXKICHUSI IOMAITHUX KUBOTHBIX U KYJIBTYPHBIX PACTCHHIA;
+ 3. ecTecTBeHHBIN OTOOD;
4, omfoMalllHUBaHHUE.
7. K kaxaoMy NOHATHIO, IO0ePHUTE COOTBETCTBYIOIIEE OIPeieIeHue.
I. ITomummononsa 5.



II Yucras nuang 1.

III T'ubpun 4,
IV HUckyccTBeHHBINM MyTarene3 3.
V I'ereposuc 2.

1. IToToMCTBO, TOMO3UTOTHOE IO KOMIUJIEKCY ITPU3HAKOB

2. MomHoe pa3BUTHE W BBICOKAs >KU3HECHOCOOHOCTh THOPHIIOB T€HETHUYECKHU
OTIaNIEHHBIX (HOPM

3. Ucnonp30BaHre HOHU3UPYIOMIEH pagraiii 1 HEKOTOPBIX XUMHUUYECKUX BEIICCTB
JUISL CTUMYJIMPOBAHUSI MYTAILIMOHHOTO ITPOLIECCA

4. OpranusMm, TMOJIYYEHHBIM B peE3yJbTaTe CKPEIIMBAHUS PAa3HOPOJHBIX B
TEHETUYECKOM OTHOIICHUH POAUTEIBCKUX (POPM.

5. Hannuue 1omoMHUTENBHBIX HAOOPOB XPOMOCOM.

8. BMecTo TO4YeK BCTaBbTE HE00X0AMMble TEPMHUHBI.

1. CkpemmBaHH€ pa3HbIX BUJIOB WA POAOB — 3TO METOL...... OTHAJTEHHOU
rHOpUIN3ALUMN.

2. Orbop Ha IMIeMs Jy4YlIUX PACTEHUW WU KUBOTHBIX — 3TO METOJ
HCKYCCTBEHHOT0 0TOOpA.

3. IlomyuyeHue KpaTHOTO YyBeIWYEHUE HAOOpa XPOMOCOM — 3TO METOJ....
MOJIMILIOU/IH H.

Py0exHblil KOHTPOJIb

no pasgeay 2. Crpoenue 1 QyHKIMHA OPraHU3Ma

®opma py0de;KHOr0 KOHTPOJIA: TECTUPOBAHNE

Bomnpocs! Tecta

1.YcraHoBUTE COOTBETCTBUE MEXAY BOAOPOCISIMH M MOKPHITOCEMEHHBIMU
pacTEeHUSIMU U TPU3HAKAMU, XapaKTEPHBIMU JIJIs1 STUX PACTEHUM.

INPU3HAKH PACTEHUA
A) IlepBbie, HanOoee TpeBHUE PACTCHMUSI. 1) Bogopociu
b) TocmoxacTByromasi rpymnmna pacTeHHil Ha | 2) MOKPBHITOCEMCHHBIC
3emue. pacTeHHs

B) He uMeroT opraHoB u TKaHeil.

[') NmeroT BeretaTUBHbIE M TI€HEPATUBHBIE
OpTaHBbl.

1) Nmeror mnpucrnocoOJeHusi K OIBUICHHIO,
pacIpoCTpaHEHUIO TIJI0JIOB U CEMSIH.

E) Teno cocrout U3 OAHOM WJIM MHOKECTBa
CXOIHBIX KJIETOK.

2. YCTaHOBHUTE COOTBETCTBUE MEXIYy QYHKUUAMH TKAHEH W HUX TUIOM —
DIIUTENNAIIbHAS, COEIMHUTENbHAS UM HEPBHASL:

THUII TKAHHA OYHKIINN
1) snurenuanbHas A) peryssius IpoIeccoB KU3HEACATEIbHOCTH
2) COeAMHUTEIbHAS b) otnokeHue nuraTeabHBIX BEIIECTB B 3amac
3) HepBHas B) nepenBuxkeHne BEMIECTB B OPraHu3Me
I') 3ammra oT yapTpaduoseTOBOTO N3TyUCHUS




J1) oOecrieueHre oOMeHa BEIIECTB MEXKTY
OpPTaHU3MOM U CPEJIOH

3.YCcTaHOBUTE COOTBETCTBHE MEXKJY XapaKTEPUCTUKON MBIIICYHOM TKaHM M €€
BUJIOM.

BU/J TKAHHU XAPAKTEPUCTHUKA

1) rnaakas A) oOpasyeT cpeTHHiA CJI0M KPOBEHOCHBIX COCYIOB

2) nonepeyHonoyiocarasi | b) cOCTOUT W3 MHOTOSAIEPHBIX KJIETOK — BOJIOKOH

B) obecnieunBaeT u3MeHeHHEe pa3Mepa 3padKa

") o6pa3yeT CKeJIETHBIC MBIIIIIHI

J1) iMmeeT nornepevHyro HCYEPUYCHHOCTh

E) cokpamaercs MEUIEHHO

4.YCcTaHOBUTE COOTBETCTBHE MEXKIY OCOOCHHOCTHIO U BHUIOM MBIIICYHOU TKaHU
YyeJIoBeKa, 171 KOTOPOTO OHA XapaKTepHa.

OCOBEHHOCTbDb BUJI MBINIEYHON TKAHU
A) oOpa3zoBaHa BEpETEHOBUIHBIMU KJIeTKaMu | 1) riajgkas
b) KJIETKA UMEIOT MOTIEPEYHYIO | 2) cepaeuHas
MCUYEPUYECHHOCTh

B) kneTku ogHOsIIEpHBIC

[') MBIIIIIBI UMEIOT BHICOKYIO CKOPOCTD
COKpallCHUs

5.YcraHoBUTE  COOTBETCTBHE  MEXKAY  XapaKTEPUCTUKOW U BHUIAOM
MONEPEYHONOJI0CATHIX MBIIIII.

XAPAKTEPUCTHUKA BU/L
MBI I
A) COCTOUT U3 JUIMHHBIX BOJIOKOH, HE COCTUHSIOIIUXCS 1) ckeneTHas
ApYT € ApyTroM
b) BocnpuHUMAaET UMITYJICHI IO COMATUYECKOM 2) cepaeyHas

pedIeKTOpHOMN ayTre

B) cokpariaercsi npou3BOJIBHO

') cokpaiiaeTcsi aBTOHOMHO

J1) KIEeTKU COeUHSIIOTCS APYT C IPYTOM B ONPEAEIEHHBIX
Y4acTKax

6.YcTaHOBHUTE COOTBETCTBUE MEXKAY CIOCOOOM MPUOOPETEHHS] UMMYHHUTETA U €T0
BUJIOM.

BUJI UMMYHHUTETA CHHOCOB ITPUOBPETEHUA
1) ectecTBEHHBIN A) niepenaeTcsi o HaCJIEICTBY, BPOXKICHHBIN
2) UCKYCCTBEHHBIN b) Bo3HMKaET 01 JECTBUEM BaKIIUHBI

B) npuobOpeTaeTcst mpu BBEACHUH B OpPTaHU3M
Je4eOHON CBIBOPOTKHU

') bopmupyercs mocie nepeHeceHHoro 3a00JIeBaHMs




7.Y cTaHOBUTE COOTBETCTBUE MEXKY OTJIEIOM CepALa U BUAOM KPOBH, KOTOPAs

HaITOJHACT 9TOT OTACII Y YCJIOBCKA.

BU /bl KPOBH OTAEJIBI CEPALIA
1) aprepuanpHas A) neBbIf Kemya0ueK
2) BEHO3Hasl b) npaBblif sxemyaouex

B) npaBoe npencepaue

I') neBoe npencepaune

8.YcraHoBUTE COOTBETCTBUE MEXKAY OCOOCHHOCTSIMU CTpOEHUS U (DYyHKIHI
KPOBEHOCHBIX COCYJIOB YEJIOBEKA U BUJIaMU COCYJIOB.

OCOBEHHOCTHU CTPOEHUSA U ®YHKIIUI COCY/bI

A) caMble yIIpyrue cocy/ibl

1) aprepun

b) BeIIepKUBAIOT OOJIBIIIOE JTABJICHHE

2) BEHBI

B) cocTosaT u3 0HOTO CI0S KJIETOK

3) KanuuISIpBI

I") cocyapl HOT UMEIOT KJIallaHbl

JI) B 9THUX cocylax MOXeET ObITh OTpHUIIATEIHHOE

JTaBJICHUE

E) dyepe3 3Tu cocyibl coBepiaeTcsi ra3000MeH B JIETKUX

N TKaHAX

9.YcraHoBUTE COOTBETCTBHUE MEXAY OCOOCHHOCTSMHU KOMIIOHEHTOB BHYTPEHHEM

Cpeabl OpraHnu3Ma 4€JI0BCKa U KOMIIOHCHTAMU

OCOBEHHOCTHU KOMIIOHEHTOB KOMITIOHEHTBI
A) oOpazyeTcst u3 miaa3Mbl KPOBU 1) kpoBB
b) oMbIBaeT KJIETKM OpraHu3Ma 2) numpa
B) noBbileHO copeprkanre aHTUTeN U ParouuToB | 3) MEKKIETOUHAsS
KUIKOCTh

') Bo3Bpaiaer B KpOBb OEJIKHU, BOY, COJU

J1) coctonT u3 1a3Mel 1 POPMEHHBIX DJIEMEHTOB

E) cnocobna o6pa3oBbIBaTh TPOMOBI

10.YcTaHOBUTE COOTBETCTBUE MEXKTY MPU3HAKOM (DOPMEHHBIX DJIIEMEHTOB KPOBH U

UX BUJOM.

BUJ

IIPU3HAK

A) yuyacTByloT B 00pazoBanuu GpubprHa

1) 5pUTpOIUTHI

b) conepxxat remoriaoOuH

2) JIEUKOLUTHI

B) obecmeunBaror npoiecc aromurosa

3) TpOMOOIUTHI

') TpaHCIOPTUPYIOT YTIEKUCIBIN ra3

J1) urpatot BasKHYIO POJib B UMMYHHBIX PEaKLMsIX




11.Bbi0epure nmpouecchbl, NPOMCXOASAINE B TOHKON KUIIKe YejoBeka. OTBer
3anumuTe nudpamu 6e3 npodeoB.

1) Genku nepeBapuBarOTCA MO/ IEWCTBUEM METICHA

2) NPOUCXOAUT MEPEBAPUBAHUE PACTUTEIHHON KIIETYATKU

3) MpOUCXOAUT BCACHIBAHHE AMUHOKHUCIIOT U MPOCTHIX YTIEBOAOB B KPOBb

4) 5KUpBI SMYJIBTUPYIOTCS JO MAJIEHBKUX KameseK Mol ACHCTBUEM KeTun

5) 06e3BpeKUBAIOTCS SI/IbI O] ACHCTBUEM (DEPMEHTOB NIEUCHU

6) OeskH 1 YIIIeBOBI PACIICIUISIFOTCS IO MOHOMEPOB

12.Kakue nmpouecchbl IPOMCXOAAT B MIEYCHHN YeJIOBEeKa?

1) BeIpaOoOTKa *Kenuu

2) BbIpabOTKAa TOPMOHA UHCYJINHA

3) o0e33apakxuBaHUE SIIOBUTHIX COCTUHEHUM KPOBU

4) cunrte3 ButamuHa C

5) mpeBpallleHHe TITI0KO03bl B 3aaCHBINA YTIEBOJ — TJIMKOTeH

6) BcachbIBaHHE BOJHBIX PACTBOPOB OPraHUYECKUX BEIIECTB B IUMQY
13.Bbi0epuTe TpU BEepHBIX 0TBeTa U3 mIecTH M 3anumure. Kakne pynkunu B
OPraHM3Me 4e/I0BeKA BbINOJHACT MUIIECBAPUTEIbHASA cUcTeMa?

1) 3amuTHYyIO

2) MexaHU4YeCKOM 00pabOTKH MUIIU

3) ynaneHus ®KUJIKUX TPOIyKTOB OOMEHa

4) TpaHCIIOpTa MUTATENBHBIX BEUIECTB K KJIETKaM TeJa

5) BcachIBaHUSI MUTATEIBHBIX BEIIECTB B KPOBb U JTUM(PY

6) XMMUYECKOTO PACIIECIJIEHUSI OPTaHUYECKUX BEIIECTB MUIIH

14.Haiigure o1uMOKM B IPUBEIEHHOM TEKCTe, MCIIPABbTE UX, YKAKUTE HOMEpa
NpelJIosKeHUil, B KOTOPbIX OHU CleJIaHbl, 3alMIIUTE 3TH MNpelJioKeHus1 0e3
OLIHMOOK.

1. ¥V pactenuii, kKak ¥ y BC€X OPraHU3MOB, IIPOUCXOUT OOMEH BEIIECTB.

2. OHu ApllIAT, MATAKOTCA, PACTYT U PA3MHOKAKOTCH.

3. Ilpu npIxaHuW OHUM MOTJIOMIAIOT YTJIEKUCIBIN ra3 U BBIACISIOT KUCIOPO/.

4. OHM pacTyT TOJILKO B TIEPBBIC T'OJIbI KU3HHU.

5. Bce pacTeHus 1o TUNy MUTaHUSI aBTOTPO(PHBIE OPTaHU3MBbI, OHU PA3MHOKAIOTCS
Y PACIIPOCTPAHSIIOTCS C TOMOILBIO CEMSH.

15.Haiigure oluMOKM B NPUBEIEHHOM TEKCTe, HCIIPABbTE X, YKAKUTE HOMEPA
NPeJI0KEHU.3alMIINTE ITH MPeI0KeHus 0e3 olHnOoK.

1. [IBeTOK — OpraH pa3MHOKEHHS TOKPHITOCEMEHHBIX PACTCHUM.

2. IIBeTok npencTaBisieT coO0M BUAOU3MEHEHHBIN JIUCT.

3. OyHKIMHU IBETKA — ATO MOJIOBOE U OECMOJI0€ pa3MHOKEHHUE.

4. IIBeTOK COCAUHEH CO CTEOJIEM IIBETOHOXKKOM.

5. B IBETKE UMEKOTCS NTECTUKU U THIYMHKU.

16.ITo0 kakuM TKaHAM H KaK OCYHIECTBJSIETCSI TPAHCHOPT BelIeCTB Yy
NMOKPbITOCEMEHHBIX PACTEHUI1?

17.KakoBa po:b omyIrieHus: cTebiei, TUCThEB, TUIOJA0B U CEMSIH paCTEHUN?
18.Kakue mpucnocoOneHnst UMEIOT PaCTeHHUs K )KU3HU B 3aCyIUIUBBIX YCIOBHSIX?
19.JlaiiTe 001IyIO0 XapaKTepUCTHKY THIa XOPIOBbIC.



20.Kakue mnpucnocoOaeHus BO3HHMKJIM B MPOLECCE H3BOMIONUM  PENTHIINH,
o0ecreynBIIMEe UM Pa3MHOXKEHHE U Pa3BUTHE Ha cylle? YKaxHuTe HE MeHee TPEX
MIPUCITOCOOJICHHMIA.

JTaJIOH OTBETOB

1.121221.

2.32211

3.121221

4.1212.

5.11122

6.1221.

7.1221.

8.113223

9.332211

10.31212

11.346.

12.135.

13.256.

14.1) 3 — pacTeHHs TPU JBIXAaHUU MOTPEOJSIOT KHUCIOPOA M BBIICISIOT
YTJIEKUCTIBIN Ta3;

2) 4 — pacTeHHUs UMEIOT HEOTPAHWYCHHBIN POCT M PacTyT B TCUCHUE BCCH JKU3HU;
3) 5 — ecTb pacTeHus reTepoTpodbl (XMITHUKH, TTAPA3HUTHI), PA3MHOKAIOTCS U
pPacCIpOCTPAHSIOTCS. HE BCE PACTEHHUSI C MOMOIIBIO CEMSH, T. K. €CTh CIIOPOBBIC
pacTeHust (MXH, MarOPOTHUKH).

15. Omubku conepKaTcs B MPEAJIOKEHUSIX

1) 2 — 1uBETOK — BUAOM3MEHEHHBIH MO0eT;

2) 3 — (QyHKIMH 1BETKA — TPUBJICYCHHE HACEKOMBIX — ONBUIMTEICH H
oOpa3oBaHUE CEMSIH U IJIO/IOB, T. € YYaCTHE B TIOJIOBOM Pa3MHOXKECHHH,

3) 5 — ecTh IBETKH TOJHKO THIYMHOYHBIC UJIH ITECTHYHBIC.

16. 1) Boga (v MuHepaibHBIC BEIECTBA) MEPEIBUTAIOTCS MO COCYJaM KCHUJIEMBI
CHHU3Y BBEPX.

2) PacTBOp opraHM4ecKuX BEIIECTB — IO CUTOBUIHBIM TpyOKaM J1y0a.

3) BBepx pacTBop mepeAaBUraeTcs 3a CUET CHJI KOPHEBOTO JIaBJICHUS U COCYLIEH
CUJIbI, BOSHUKAIOIIEH MPU UCIIAPEHUU BOJIbI, @ BHU3 (OpraHUYeCKue BelecTBa) —
3a CUET Pa3HUIIbl KOHLIEHTPALIMY U TaBJICHUS.

17. 1) Bonocku Ha TUCTBAX U CTEOJISAX 3aIUIIAIOT OT BBICHIXaHUS, OTpa)xas CBET,
YMEHBIIIAIOT pajualyio, YMEHbBIIAIOT UCIIApEHUE, CO3/aBasi MOJy3aMKHYThIN CJI0M
BO3/lyXa.

2) JKecTkue BOJOCKM W KIydyde BOJOCKA MOTYT 3alllMIIaTh OT TOeAaHUs
(kpamnuBa).

3) OnylieHHbIE IOABI U CEMEHA JIETKO MPUKPEIISIOTCS K MIEPCTH KUBOTHBIX WU
YHOCSTCS] BETPOM (OlyBaHUYHMK, TOTIOJb U JIp. )

18. 1) kopHeBasi cucremMa pacTeHHI MPOHUKAET B MOYBY, JOCTAET 10 TPYHTOBBIX
BOJI WJIM PACIOJIaraeTcs B TOBEPXHOCTHOM CJIOE€ MTOYBHI;

2) y HEKOTOPBIX PaCTeHHI BOJIa BO BPEMS 3aCYXH 3aIacaeTcs B JTUCTHAX, CTEOAX U



JIPYTUX OpraHax;

3) NUCThS TMOKPBHITHI BOCKOBBIM HAJETOM, ONYIIECHbl WM BHUJIOM3MEHEHBI B
KOJIFOUKH WJIU UTOJIKH.

19. 1) OceBoii ckeneT nNpeacTaBlIeH XOpA0i — XPSIIEBBIM YIIPYTUM CTEPIKHEM,
PaCIOJIOKEHHBIM BJIOJIb CIIMHHOM CTOPOHBI TeNla KUBOTHOTO. Y OOJBIIMHCTBA
B3pPOCJIBIX BBICHIMX XOPJIOBBIX OHA MMEETCS TOJbKO HAa 3MOPHOHAIILHOW CTaauu
pPa3BUTHS, a Y B3POCIIBIX 3aMEMIAETCS TO3BOHOUYHUKOM.

2) llenTpanbHas HEpBHAs CHCTEMa HMEET BHUJ TPYOKH, MOJOCTh KOTOPOU
3aMOJIHEHA CIIMHHOMO3TOBOM JKHAKOCTBIO. Y IMO3BOHOYHBIX JKUBOTHBIX MEPEIHUN
KOHEIl ATOW TpyOKm mpeoOpasyercs B TOJOBHOW MO3T, B TYJIOBHUIIHOM U
XBOCTOBOM OT/I€JIaX OHA MPEACTABICHA CHMHHBIM MO3IOM.

3) llepengnuii oTmen NUIIEBAPUTENBHON TPyOKM — TJOTKA — TIPOHU3aHA
XKaO0EpHBIMU WICNIAIMH, IOCPEJICTBOM KOTOpPBIX OHa COOOIIAETCSs C HApPyKHOU
cpenoil. Y Ha3eMHBIX >KUBOTHBIX IWIEJIH MMEIOTCS TOJIBKO B PaHHUW MEPHOJ
3apOJBIIIEBOTO PA3BUTHS, & Y BOJAHBIX XOPJOBBIX OHH COXPAHSAIOTCS BCIO KU3Hb.

4) KpoBeHocHas cuctemMa 3aMKHyTas, CEpAlLlE paclojOXEHO Ha OpIOLIHON
CTOPOHE, MO/ MUILEBAPUTEIBLHOU TPYOKOIL.

20. 1) ¥V pentunuii mosiBUIIOCH BHYTPEHHEE OTIOA0TBOPEHUE.

2) 3apo/biill pa3BUBACTCSl BHYTPU TeJla MaTepU B AMHHOTUYECKOM SIUIIE.

3) S0 MOKPHITO CKOPIIYIOM, MPEOXPaHSIONIEH 3apOIbIIT OT BHICBIXaHUS.

Texymmii KOHTPOJIb MO pa3aeiy 3. Teopus 3BOJTIOUUHA

Tema 3.1. UcTopusi 3BOJIIOLIMOHHOI0 YYCHHUSA

dopma TeKyuero KOHTpOJIsi: YCTHBIN ONpOC, MpakThueckas padboTa

Bomnpocs! AJ1s1 YCTHOIO onpoca

1.HazoBuTe nepBbie 3BOIOLMOHHBIE KOHIIEIIIHH.

2.PackpoiiTe CylHOCTh 3BOJOIIMOHHON KoHuenuuu JK.b. Jlamapka.
3.Ilepeuncnure IBUKYIIHUE CUIIBI BOJIOLINN.

4.0xapakTepusyiTe KpeallnoOHU3M U TPaHC(HOPMH3M.

5. Packpoiite 3Hauenune cuctematuku K.Jlunnes mna dopmupoBanus wuaeH
HBOJIIOLIMH.

6.Ha3zoBuTe npeanockliku BOSHUKHOBEHHS TapBUHHU3MA.

7. Ilepeuncnure BUIBI S3BOJIIOLUH B IIPUPOJE.

8. B uem cmbici nmoHTHI «O0phOa 3a CYIIECTBOBAHUE» U «ECTECTBEHHBIN OTOOPY.
9. Uto o3HaYaeT IUBEPrEHITUS TTPU3HAKOB U BHI000pa30BaHHE.

10. PackpoiiTe OCHOBHBIE MOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUH.

11. PackpoiiTe poJib 3BOIOIMOHHON T€OpUH B (POPMUPOBAHUHN HAYYHOU KapTHUHBI
MUpa.

IIpakTnueckas padora

3ananue: pa3paboTaTh JIEHTY BPEMEHHU Pa3BUTHSI SBOIOLIMOHHOTO YUECHHUS.

Tema 3.2. Mukpo3BoJIIOI U

dopma TeKyuero KOHTPOJIsi: YCTHBIN ONMPOC, MpakTHIecKas padboTa
Bonpocsl 17151 yCTHOr0 onpoca

1.B yeMm paznuyaroTcsi HOHATUS «MUKPOIBOJIIOIHUSD U «MAKPOIBOJOIUS» ?



2. PackpoiiTe reHeTH4EeCKHUE OCHOBBI HBOJIFOLIUU.

3. OxapakTepu3yiTe MyTalluid U KOMOWHAIIUY KaK AJIEMEHTapHbIN 3BOJIIOIIMOHHBIN
MaTepuall.

4. OxapakTepu3yiTe NOMyJISIUIO KaK AJIEMEHTapHYIO €IUHUILY SBOJIOIHH.
5.HazoBute nBmxyimue cuibl ((hakToOpbl) IBOTFOIIUH.

6. UTo Takoe MyTallMOHHBIN MPOIECC U KOMOMHATUBHAS U3MEHYUBOCTD.

7. B uem B3aUMOCBSI3b MUKPOABOIIOLMY U MUTPALTUU?

8./laiiTe XxapaKTepUCTUKY MOHATHI «U30JISIIHS MOMYJISAIUi: reorpaduyueckas
(mpocTpaHCcTBEHHAs ) U Ouonoruyeckas (penpoyKTHUBHAS ).

9. [Touemy ecTecTBEHHBIN OTOOD SIBISICTCS HAMPABJISIONIIM (haKTOPOM SBOJIOINAN?
10.0Oxapakrepusyiite OOprOy 3a CYIIIECTBOBAaHHWE KAaK MEXaHHW3M JCHCTBUS
€CTECTBEHHOT'O 0TOOPA B MOIMYJISLHUAX.

11. Oxapakrepusyiite BU1000pa30BaHHE KaK PE3YIbTAT MUKPOIBOIIOLIHH.

IIpakTnueckas padora
3amaHue: cOCTaBUTH INIOCCAPUI 110 TEME

Tema 3.3. Makpo3BoJionust

dopma TeKyuero KOHTPOJIsi: YCTHBIN ONpOC, MpakThuieckas padoTa

Bonpocsl 17151 yCTHOr0 onpoca

1.Ilepeunciure ¢GopMbI M OCHOBHBIE HaIpaBieHUs Makpo3Bojouuu (mo A.B.
CeBepI10BY).

2. PackpoiiTe myTH JOCTIDKEHHsS OuoJlormueckoro tmporpecca (apoMopdos,
uauoaanTalus, oomas qereHepaus).

3.Ha3oBuTe METOABI N3yUYEHHS] MAKPOIBOJIIOLIUH.

4.0OxapakTepu3ynTe 3aKoH 3apojbiiieBoro cxojcraa (3akon K. bapa)
5.Chopmynupyiite OnoreHeTnueckuit 3akoH J.I'ekkens, @.Mroepa.

6.HazoBuTte o0111e 3aKOHOMEpPHOCTH (ITpaBuUIIa) SBOJIOIUU.

IIpakTnueckas padora
3amaHue: cOCTaBUTH INIOCCAPUI 11O TEME

Tema 3.4. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HU HA 3emuie

@dopMa TeKylero KOHTpOJIsl: YCTHBIN ONpoc, IpakTHueckas padboTa

Bomnpocs! AJ1s1 yCTHOIO onpoca

1.ChopmynupyiiTe THUMOTE3bl W TEOPUH BO3HUKHOBEHUS JKM3HM Ha 3emile
(KpeallMoHHU3M, CaMOIIPOU3BOJIBHOE (CIIOHTAHHOE) 3apOXKACHUE, CTAllMOHAPHOE
COCTOSIHUE, TTAHCTIEPMUSI, OMOTI033).

2.0xapakTepu3yiTe Hayajo OpPraHuyYecKOM »SBOJIOLUMHU, IMOSBICHUE TEPBbIX
KJIETOK.

3. B ueM 3akioyaercs CyUIHOCTb HBOJIIOIMU METa00JIu3Ma M 3BOJIOLUU MEPBBIX
KJIETOK.

4. JlaiiTe onpeaeneHus HOHITUIM «IIPOKAPUOTH» U «IyKapHUOTHI».

5. Kak mpou3011111 MHOTOKJIETOUHBIE OPTaHU3MBbI?

6. Kak BO3HUKJIM OCHOBHBIE 1IapCTBA SYKAPUOT.



7. HazoBHUTE OCHOBHBIE YEPThI IBOJIIOLMU PACTUTEIBHOTO MUPA.

8.HazoBuTe OCHOBHBIE YePThI SBOIIOLUU KUBOTHOTO MUPA.

IIpakTuyeckasi padbora

3ajanue: TPENICTaBUTh YCTHOE COOOIIEHHWE U JIGHTY BPEMEHHU MO OCHOBHBIM
JTanmaM BO3HMKHOBEHUS W Pa3BUTHUSl >KUBOTHOTO W PACTUTEIILHOIO MHpA,
MOATOTOBJICHHBIX 110 TIEPEUHIO UICTOYHUKOB, PEKOMEHJOBAaHHBIX ITPEMo/iaBaTesieM

Tema 3.5 [Ipoucxo:xkaeHue 4yeJ0BeKa — AHTPOIIOIeHe3

@®opMa TeKylero KOHTPOJIs: YCTHBIN OMpoc, MpakTHueckas padboTa
Bonpocs! AJ1s1 yCTHOIrO onpoca

1.Yto u3ydaer HayKa aHTPOIIOJIOTUs?

2.IlepeuncanTe cXOACTBA U OTINYHS YETIOBEKA U KUBOTHOTO.
3.0xapakTepu3yiTe MpsIMOXOKICHHE U KOMIUIEKC CBSI3aHHBIX C HUM MTPU3HAKOB.
4. PackpoiiTe pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJILHOW CUCTEMBI.
5.Kak cooTHOCATCS OMONIOrMUYECKUEe U COLMAIbHbIE (PaKTOPhI B AaHTPOIIOTEHESE.
6. IlepeunciiTe OCHOBHBIE CTaIUX AaHTPOIIOTEHE3A.

7. PackpouTe CyIIHOCTb 3BOIIOLMU COBPEMEHHOI'O YEJIOBEKA.

8. Ilepeunciute OCHOBHBIE OOJIBIINE YETOBEUECKHUE PACHI.

IIpakTnueckas padora

3amanue: pa3zpaboTaTh M MOATOTOBUTH K 3AILUTE JICHTHl BPEMEHH U MEHTAJIbHBIE
KapThl B (opMare yYCTHOTO COOOILEHHs, MOATOTOBJICHHBIX MO MEPEUYHIO
MCTOYHHUKOB, PEKOMEHJIOBAHHBIX MpernojaBareieM no Temam «Bpems u mytu
paccesieHHsl 4esoBeka Mo IuiaHeTe», «IIpucrnoco0neHHOCTh YenoBeKka K pa3HbIM
YCIIOBUSIM Ccpelibl», «BiusiHue reorpaguyeckoil cpenbl Ha MOpP(GOJIOTHI0 U
(U3HOJIOTHIO YETTOBEKA»

Py0exkHblit KOHTPOJIb 110 pasaeay 3. Teopust 3Bosronuu
dopma py0e:KkHOTr0 KOHTPOJISI: TPOBEpOUHas paboTa
3aiaHus NpoBepoOUYHON padoThI

1.0cHOBOM COBpeMEHHOM TEOPHUU IBOJOLIUH ABJISIETCH YUeHHE
a) K. JIunnes

0) XK.-b. Jlamapka

+ B) U. JlapBuna

2.K nem:kymum cuiiam 3Bosironun HE orHocuTces

a) €CTECTBEHHBIN OTOOD

+ 0) ajmanTaius OpraHu3MoOB

B) 60pK0Oa 3a CyIIecTBOBAHHE

3.Pe3yabTaTom ectectBeHHOro oroopa HE siBisiercs

a) MHOTOOOpa3re BUI0B

0) ajanTaiysi OpraHu3MOB K Cpejie

+ B) u30JsUs

4.J71eMeHTAPHOM eIMHULIeH IBOJIOUNH SABJISIETCA

a) BUJ

+ 0) nmonmyJALus



B) OTZIEJIbHBIN OPraHU3M

S.EAMHCTBEHHBIM HANIPABJISIIUM (PAKTOPOM IBOJIIOIUU ABJIACTCH

+ a) ecTeCTBEHHBIN 0TOOD

0) HacieACTBEHHAs U3BMEHUYHUBOCTD

B) O0ph0a 3a CyIIECTBOBAHUE

6.Cx0aCTBO OpPraHM3MoOB 10 BHEIIHEMY W BHYTPEHHEMY CTPOEHUIO
omnpeessieT KpuTepui

+ a) mopdororundeckuii

0) reorpaduyeckuit

B) T€HETUYECKUI

7.’ 1aBHBIM KpUTEPUEM BH/IA ABJISAETCSA

a) MOp(hOJIOTHIECKHII

0) reorpapuyeckuii

+ B) TCHETHUECKUI

8.Mukpo3BoIIOLINS NPUBOAUT K 00Pa30BAHMI0O HOBBIX

a) ocobei

0) K1accoB

+ B) BUJIOB

9.01HUM M3 Pe3yJIbTATOB MAKPO3BOJIKLNH SABJISIETCS 00pa30BaHHe HOBBIX
a) ocobei

0) KJaccoB

+ B) BUJIOB

10.Henopa3BuTre HEPBHOI CUCTEMBI Y NAPAa3UTHYECKHUX YepPBeil sABJIsAeTCS
a) apoMopho3om

0) unuoananrtamnuei

+ B) JIereHepanueit

11.1TosiBJIeHUE B MpoIecce IBOJIOIUN YeThIPEXKAMEPHOTI0 Cepala ABJIAETCH
+ a) apomopdo3om

0) uaroananramnuei

B) JereHepanuen

12.YcTaHoBHUTE COOTBETCTBHE MY NOHATHUAMHU U SIBJCHUSAMH

1. ITokpoBUTENBCTBEHHASI OKpaCKa b.

2. [Ipeobpa3zoBanue nmepeHUX KOHEUHOCTEN A.

3. OTCyTCTBHE KHIIICYHUKA Y CBUHOTO IIEITHS B.

4. IlogBneHHE [IBETKA Y PACTEHUN B ITPOLECCE IBOITIOLUU A.

5. Spxas, mpuUBIIEKarOIas HACEKOMBIX OKpPacKa IIBETKA IIUIIOBHUKA b.

A. Apomopdo3

b. Unnoananraius

B. Jlerenepanus

13.Ha3oBuTE MOHATHSA:

1. Bce MHOr0OOpa3Hbie OTHOMICHHS] OPTAHU3MOB APYT C IPYTOM U C OKPY>KAOIIEH
cpenou - buonenos

2. Ilpomecc BbDKMBaHWA HaumOoJiee MPUCIOCOONEHHBIX Oco0el -
EcrecTBeHHBIN 0TOOD

3. Tepputopus pacupoCTpaHEeHHs JAHHOTO BHUJA - ... ApeaJl



4.BunooOpa3oBaHue, CBSI3aHHOE  C  MPOCTPAHCTBEHHO-TEPPUTOPHUATBHOMN
n3oJAIKeE -... I'eorpaduueckoe Bu1000pazoBanue (ALIOMNATPUIECKOE)

5. 3MeHuYnBOCTb, CBSI3aHHAsA C U3MEHEHUSMH TeHOoTumna, - ... HaciaeacrBennas
U3MEHYUBOCTH

6.OBOJIOLIMOHHBIE TPOLECCHI, MPOUCXOAIINE B HAABUIOBBIX CHUCTEMATHYECKHUX
rpynmax, Makpo3Bosrouusi

7. HenmoBTOpHUMOCTH HMCTOPHUYECKOTO MpPOLIECCAa PAa3BUTHS KHU3HU OTPAXKAET
NuanBuayaibHbIH XapaKkTep SBOTIOLNH.

Texyumuii KOHTPOJIb O pa3aeay 4. IKOJIOTUs

Tema 4.1. Ixosioruvyeckne PaKTopbl U Cpelbl KUIHA

®opma TeKyuero KOHTpoJIsi: TECTUPOBAHUE

Koa kourposupyemoii komnerenuun: OK 01, OK 07

Bonpocsl Tecta

1.9koJi0rust — HayKa

A) 00 MHIUBUTyAIbBHOM Pa3BUTHH OpTaHU3Ma

b) 006 ncropuueckoM pa3BUTHH BUAA

B) 00 ucroprueckom pa3BUTHH YEJIOBEKA

+ I') 0 B3auUMOCBS35IX ¥ B3aMMOOTHOIIICHUSIX KUBBIX OPTaHU3MOB MEXKIy COOOM U C
OKPY>KAIOIIEH Cpeaomn

2.AyTIK0J10THA — ITO

A) 3KO0JIOTHS MOMYJISILUI, UCCIAEAYET NpsiMble U OOpaTHBIE CBA3M MOIMYJISLUI CO
Cpellofl M BHYTPUIIONYJIALIMOHHBIE POLECCHI

+ b) skosorusi opraHu3MoB, U3y4aeT ACUCTBUE Pa3IMYHbIX (PAKTOPOB BHEIIHEH
Cpellbl Ha OTJEIbHbIE OPTaHU3MbI U MTOMYJISLUN

B) oxomorus cooOmiectB, wucciaeayer OMOTUYECKHME CyIIecTBa U HUX
B3aMMOOTHOIIEHUS CO Cpefoi OOUTaHUS

3.K OmornuecknMm (paxkropam, BO31eiiCTBYIOIIIUM HA KAPTO(Peib, OTHOCUTCS
A) BIaXXHOCTh BO3/yXa U MOYBbI

+ b) copHsku

B) arporexaudeckue Meporpusitus (BHECEHUE YI00PEHHH, PHIXJICHUE TTOYBHI)

') remniepaTtypa

4.Buabl, criocoOHbIE CYLIECTBOBATH B YCJI0BUSX HE0OIbIIOI0 OTKJIOHEHHUS OT
CBOEro ONTUMyMa

+ A) CTEHOOMOHTHBIE

b) »BpuOHOHTHBIE

5.0nTuMaIbHAs 30HA U NIpe/ieJibl BBIHOCJAUBOCTH OPraHU3MOB 110 OTHOLIEHUI0
K KakoMy — Ju00 ¢akTopy MOryT CMelIaThCAd B 3aBMCHUMOCTH OT TOrO, B
COYETAHMH € KAKHUMM JAPYruMH (paKTOpPaMH OCYUIeCTBJSIETCH BO3JeiicTBHE.
ITO 3aKOH

+ A) B3aUMOJICHCTBUS IKOJOTHYECKUX (HaKTOPOB

b) nezameHumMocTH QpyHIaMEHTAIBHBIX (DAKTOPOB

B) orpannumnBatomiero (TuMuUTHpPYyIOIEro) hakropa

') HeoHO3HAYHOCTH ACUCTBUS (haKTOpa Ha pa3IMyHbIe (PYHKIIMU OpraHu3Ma
6.9xo0rn4ecKkue GpaKTOpbI — ITO



A) ycnoBust cpesibl, 0€3 KOTOPhIX HE MOTYT KHTh OpTraHU3MBI

+ b) ycnoBus cpepl 00UTaHMsI, OKa3bIBAIOLIME BO3ICHCTBUE Ha OpPTaHU3M

B) daxrtopsl, cnepxuBaroiiye pa3BUTHE OPraHU3MOB W3 — 3a HEAOCTAaTKa WIIU
M30bITKA MO CPABHEHUIO C TTOTPEOHOCTIMHU

7. 1eMIKO0JIOTHS — ITO

+ A) 5K0JIOTHS MOMYJISIIUHN, UCCIIETyeT MPsSMbIE U OOpaTHBIE CBSI3U MOMYJISIIUNA CO
CpenoW U BHYTPUIOIYJISILHHOHHBIE TPOLECCHI

b) skonorusi opraHu3MoB, H3y4yaeT JEHCTBUE Pa3NUYHBIX (HAaKTOPOB BHEIIHEH
Cpellbl Ha OTAEIbHbIE OPTaHU3M H MOIYJIALNH

B) oskomoruma cooOmectB, wucciaeAyer OMOTHYECKHME CyIIEeCTBA M HX
B3aMMOOTHOIIEHHS CO CPEAO OOUTaHUS

8. K anTpomoreHHnIM (axkropaM, BO3JACHCTBYIWOIIUM HAa Kaprogeib,
OTHOCHTCS

A) BIaXXHOCTb BO3/1yXa U MOYBHI b) copHskU

+ B) arporexHuueckre MeponpusTs (BHECEHUE YAOOPEHUM, PhIXJICHUE TTOYBbI)

') remniepaTypa

9.Buabl, CHnocoOHble CYyIIECTBOBATH NPHM 3HAYMTEJIbHBIX KOJe0aHUAX
(¢axTopos

A) cTeHOOUOHTHBIE

+ b) »BpuOMOHTHBIE

10.HauboJiee 3HauMM JIsl OpraHu3sMa TOT (PaKTOp, KOTOPLI 0o0Jiee BcCero
OTKJIOHSIETCH OT ONITUMAJILHOIO €ro 3Ha4YeHHus. ITO 3aKOH

A) B3aUMOJICUCTBUS IKOJIOTMYECKUX (DAKTOPOB

b) HezamenumocTu QyHIaMEHTAIBHBIX (PAKTOPOB

+ B) orpannuuBaroniero (JUMUATHPYIOIIETO) hakTopa

') HeogHO3HAYHOCTH AeMCTBUS (DaKTOpa Ha pa3IMyuHble (PYHKIMU OpraHu3ma

Tema 4.2 Ilonyasinus, coo01IeCTBA, IKOCUCTEMbI

dopma TeKylero KOHTPOJIs: MpakTHIecKas padbora

Koa xonrpoaupyemoii komnerenunu: OK 01, OK 02,0K 07

IIpakTnueckas padora

3amaHue: COCTaBUTh MPAKTUKO-OPUEHTHPOBAHHBIE pACUETHBIE 3aJlaHHsl MO
MEepPeHOCy BEIIEeCTBAa W HHEPruuM B dKocucremax (tembl «Tpoduueckue uenu u
cetn», «OCHOBHBIE TIOKa3aTeIM »DJKOCUCTEeMbl», «buomMacca u NPOAYKIHUSDY,
«IKOJIOTUYECKUE TTUPaMU/IbI Yyuces, OnoMacchl U sHeprun», «lIpaBuno nupaMuibl
SHEPIUMN» ), COCTABUTH TPOPHUUECKUE 1IETH U THUpaMUJi OMOMACChl U SHEPTUHU

Tema 4.3. buocdepa - riodajgbHast IKOJIOTHYECKAS CHCTEMA

dopMa TeKyHIeEro KOHTPOJISI: TECTUPOBAHHME, YCTHBIM OMPOC, MpakTUUYecKas
pabota

Koa xonrpoaupyemoii komnerenunu: OK 01, OK 02,0K 07

Bonpocs! Tecta

1.BnepBbie TepMuH «0nochepar MpeaioKuI:

a) BepHanckui;

0) Jlamapk;

+ B) 310CC;



r) JlokyuaeB

2.B npouecce Ku3HeAeATeIbHOCTH OPraHU3MOB CO3/12€TCS BEleCTBO:
a) )KHBOE;

+ 0) 6uoreHHoe;

B) KOCHOE;

r) OMOKOCHOE

3.BepxHsisi rpanuia 6umocgepsl NPOXOAUT HA BbICOTE:

a) 10 xm;

+0) 20 xM;

B) 40 kM™;

r) 50km

4.B razoBom cocraBe atMocdepbl npeodJiagaer:

+a) H2;

6) CO2;

B) N2;

r) 02

S5.®opMa KOHUENUUHU KMBOT0 BelleCTBA, 3aHUMAIONIAsi OTPOMHYI0 IJIOIIA/b,
Ha3bIBAETCS:

+ a) KU3HEHHOU TUICHKOW;

0) crymieHueM XKU3HU;

B) 30HOU pa3psiKEHUS AKUBOTO BEIIECTBA;

T') IAPKYJISAIAEH )KUBOTO BEIIECTBA

6.DyHKIUST KUBOTO BeNIeCTBA, BbIPAKAWINAACA B HM30MPATEIBLHOM
HAKOIJIEHUH ONpeae/IeHHBIX XUMHYECKUX BelleCTB — HA3bIBAETCH:

a) PHEPreTUYECKO;

+ 0) KOHIIEHTPAIIMOHHOM!;

B) Cpe000pasyoIIci;

I') TPAHCTIOPTHOM

7.I'eTrepoTpo(pHbIe OPraHU3Mbl, HCHOJb3YKWIIHE TOTOBble OpPraHUYECKUe
BellleCTBA KAK HCTOYHHKH JHEPIruH, HA3bIBAIOTCS:

a) MPOAYIEHTAMHU;

+ 0) KOHCYMEHTaMU;

B) peAylLICHTaMU;

I') 1€CTPYKTOpaMu

8.CTpeMmiieHue KUBOIr0 BelleCTBA K 3al0JHEHHI) BCEro BO3MOXKHOIO
npocrpancrsa B.H.

Bepnaackuii Ha3bIBaI:

a) «KOHIIEHTpaIUen KU3HNY;

0) «IKCTIAaHCUEH KU3HWY;

+ B) «JIaBJICHUEM KU3HNY;

I') KIIPUCYTCTBUEM KUZHI

9.B npouecce NPOU3BOJACTBEHHOM 1€ITEILHOCTH YeJI0BEK CO3/1aJ1:

a) ouocdepy;

0) Hoocdepy;

+ B) TexHochepy;



r) autocdepy

10.ABTOpPOM TepMHUHA «OMOLEHO3) SABJISIETCS:

a) 'yM00bT;

0) Bapmumr;

+ B) MeOuyc;

r) Tercnu

11.Teopurio 6uoreoneno3a paspadoraJ:

+ a) Cykaues;

0) Mebuyc;

B) Tencnu;

r) Bepuanckuit

12.PoJib 3e/1eHBIX PACTEHUI B KOCMHYE€CKOM KPYroBOpPOTe JHEPruM U BellecTB
YCTAHOBMJI:

a) 'ym6omb;

6) Bapmunr;

B) Jlokyuaes;

+ 1) Tumupszen

13.buoreHHass MUTpanus AaTOMOB XMMHUYECKHUX 3JIEMEHTOB BbI3bIBACTCS:

a) myurcrtoi sHeprueit CoHIa;

0) nesTeNbHOCTBIO IECTPYKTOPOB;

+ B) ABOJIIOIMEN KUBOT'O BEIIECTRA;

T') TOJIOBBIM KOJIMYECTBOM OCAJKOB

14. Tpopuuyeckne WM NUILEBbIe B3auMoAelcTBHA B Ouocdepe onmucbiBaeT
3aKOH:

a) pa3BUTHS OKPYXAIOLIEH Cpeibl;

+ 0) OJHOHANPABIEHHOCTH MOTOKA SHEPTHH;

B) (U3UKO-XUMHUYECKOTO €IMHCTBA )KMBOI'O BELIECTBA,;

I') TEHETHYECKOTO Pa3HOOOpasusl

15.CorsiacHo 3aKOHY NMPAMHU/IbI SJHEPTHH, C OIHOT0 TPO(PHIECKOr0 YPOBHS HA
APYroi nepexoauT JHePruu:

a) He > 5%;

+ 0) He > 10%;

B) HE > 15%;

r) HE > 20%

16.bruoTnyeckuii Kpyrooo0opoT BeliecTB M JHEPIruu B OMocepe HAYUHACTCH €
eI TeJIbHOCTH:

+ a) IpPOIyIICHTOB;

0) koHcyMeHTOB | mopsizika;

B) KOHCYMeHTOB Il mopsika;

') pEIyLIEHTOB

17.Cnioco0HOCTh 3IKOCHCTEMBI K CAMOPeryJsilud M BOCCTAHOBJICHHMIO
MOIYEPKUBACT 3aKOH:

a) paBHO3HAYHOCTHU YCJIIOBUH KU3HU;

0) HCTOpHUYECKOM HEOOPATHUMOCTH,

B) OJIHOHAIIPABJIECHHOCTH [TOTOKA SHEPTUU;



+ T') BHYTPUHHETO JUHAMUYECKOTO PABHOBECHS

18.0 ToM, 4TO BCe ecTeCTBEHHbIE Pecypchl B YCJI0OBHUAX 3eMJIH HCYePIIaeMbl,
CBH/IETEJIHCTBYET 3aKOH:

a) ONTUMAJILHOCTH;

0) TPYHTOUCTOIICHUS,

+ B) OrpaHUYCHHOCTH €CTECTBEHHBIX PECYPCOB;

I') ICTOPUYECKON HEOOPaTUMOCTH

19.1lpobsieMy ONYyCTHIHUBAHUSI W Jerpajaluv MOYBEHHLIX PecypcoB
0TpAa’KaeT 3aKOH:

a) YMEHBIIIEHUS SHEPTOOTIaYU B IPUPOIOIIOIH30BAHUY;

+ 0) TPYHTOUCTOIICHUS;

B) Pa3BUTHUSI OKPYKAOLIEH CpeJIbl;

T') PABHO3HAYHOCTH YCIIOBUH KU3HH

20.Hoocdepa saBasiercs chepoii —

a) KyJIbTYpHI;

0) TBOpUECTBa;

+ B) pa3zyma,;

r) mpeoOpa3oBaHMUs.

Bonpocsl 17151 yCTHOr0 onpoca

1.I'nobanbHOE moTemieHne: Mu@d Wi peanbHOCTh? UTO BaM HM3BECTHO O
naHHoMm  sineHuu?  2.3.Kakume (akThl CyIIECTBOBaHUS WM  OTCYTCTBUSA
IJ100abHOTO MOTEIJICHUS BaM W3BECTHBI?
OObsicHuTe, Kakue (AKTOPbl OTrPAHMUYMBAIOT PACIPOCTPAHEHHE JKU3HU B
atMmocdepe, mutochepe, ruapocdepe.

4.Kak MOXHO OXapaKTEepH30BaTh UCTOPUUYECKHE M3MEHEHUS POJIU YeJIOBEKa
B O6uocdepe?

5.B u€m cocTout meHHOCTH OxpaHbl OuopazHooOpasua? UTo MpUBOAUT K
COKpalIeHUIO OMOJIOrHYecKOoro pasHooOpaszus? Ilouemy /it yenoBedecTBa BaskHO
HE JIOMYCTUTh 00eHEHUsT Onopa3Ho0Opas3us?

IIpakTnueckas padora
Peuienne nmpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJa4 Ha OIpEIeTICHUE
MJIOIIAIM HACAXKACHUH ISl CHUKEHUSI KOHIIEHTPAIlUU YTJIEKHUCIIOTO raza

Tema 4.4. Bausinue aHTPONOreHHbIX (PaKTOPOB HA OHOChepy

dopma TeKyuero KOHTPOJIsi: TECTUPOBAaHUE, TPaKTUYECKas paboTa

Bonpocsl Tecra

1. B HanoJiee o0ueM BHje 3arpsi3HeHHE OKPYKAKOLIEH Cpe/ibl 3TO:

1) BHeceHHE B OKPYXKAWOIIYI0 CpEly HE CBOWCTBEHHBIX €H XHMHYECKUX
KOMIIOHEHTOB;

2) 3aXOpOHEHHE PAJUOAKTUBHBIX OTXO0B;

+ 3) Bce, 4TO BBIBOJUT 3KOJIOTUYECKUE CHCTEMBI U3 PABHOBECHUS, OTIMYAETCS OT
HOPMBI, OOBIYHO (MHOTOJIETHE) HaOMIOgaeMoll u (WIM) SKeNaTeabHOM st
YEJI0BEKa;



4) BHECEHHE B DKOCHUCTEMbI HECBOMCTBEHHBIX UM OUOJOTUUYECKUX BUIOB

2. 3akonuure ppasy «Buabl 3arpsi3HeHUsI IPUHATO MOAPA3AEIATH HA ...».
Orteer: [IpupoiHbIe U aHTPONOTEHHbBIE

3. Uto Takoe pecypCHbIA HUKJI?

+ 1) COBOKYNHOCTb TPEBpalllCHUH W TPOCTPAHCTBEHHBIX MEpPEMEIICHHM
OTIPEJICTICHHOIO0 BEIECTBA MPOUCXOMSIIMX HAa BCEX O3Tala HMCIOJIb30BaHUS €ro
YeJIOBEKOM;

2)  COBOKYIIHOCTb  NpPEBpPAIIEHUA W  MPOCTPAHCTBEHHOE  IEpEeMENICHUE
TOIJIMBHOSHEPIETUYECKUX PECYPCOB.

4. OCHOBHBIMM AHTPONOT€HHBIMM HCTOYHUKAMHU JuUOKcuaa yriepoaa (CO2)
SIBJISIIOTCS

+ 1) c)kUraHue UCKOomaemMoro TOTINBa;

2) pUCOBBI€C IJIAHTALINY;

3) mpoU3BOACTBO YAOOPEHHUI;

+ 4) BrIpyOKa JIeCOB;

5) rHUEHHUE Ha CBAJIKAX;

6) yTeuKkH npu JOOBIYM U TPAHCIIOPTUPOBKE MCKOIMAEMbIX BUIOB TOIUIHBA.

5. OCHOBHBIMH WCTOYHHKAMH AHTPONOIreHHOT0 3arpsi3HEHWsl BO3AyXa
SIBJISIKOTCH

+ 1) TpaHcIopT;

2) nuiieBas NPOMBIIICHHOCTH;

+ 3) sHepreTuka;

+ 4) xumus 1 HepTeXUMus;

5) nerkasi IpOMBIIIJIEHHOCTb;

+ 6) depHasl ¥ [IBETHAsI METAJLUTYPTHUSl.

6. 3arpsizHeHUe MAPHUKOBBIMHU ra3aMM SIBJISICTCH:

+ 1) ro6anbHBIM 3arps3HEHUEM;

2) JIOKAJIbHBIM 3arpsi3HEHUEM;

3) peruoHaIbHBIM 3arPSI3HECHUEM.

7. IlepeyucinTe OCHOBHbIC HHIPEAUEHTHI 3arPA3ZHEHUs aTMOC(ephI:

+ 1) okcun yraepona (CO);

2) oxcunel xenesa (Fe203);

+ 3) okcunel azota (NOX);

+ 4) okcunsl cepol (SO2);

+ 5) yrneBogoposasl (CnHm);

6) okcua kaneius (CaO);

+ 7) B3BEIIEHHbIE YaCTHUIIbI (TIbLIB).

8. BepHo Jiu yTBep:kieHMe, UTO B pe3yJibTaTe AHTPONOTeHHOr0 BO3/1eiiCTBUSA
Ha aTMocdepy NPOUCXOAUT TAKKe 3arpsi3HeHHe JuTocdepbl U ruapochepbi?
+ 1) BepHho;

2) HeBepHo;

3) Yactuuno BepHo. I[Ipoucxomut 3arps3HeHue aTMocdepbl U TUIPOCPEPHI,
auTocdepa OT 3arpsi3HeHUs aTMOC(hEphl HE CTPaIaeT.

9. 3a cyer yBeJMYeHHS] KOHUEHTPAIIMM KAKOI0 ra3a NPOMCXOAMT Harpes
HMKHHUX CJI0eB aTMOoC(epbl U MOBEePXHOCTH 3eMian?



1) meTan;

2) 030H;

+ 3) Iuokcun yriepoja;

4) reMOOKCH]I a30Ta.

10. O30H 0o0pa3yercsi B OCHOBHOM B:

1) Tponiocepe;

+ 2) ctparocdepe;

3) me3zocdepe;

4) nonocoepe;

5) marauTOCdeEpe.

11. Bausier Ju yBeJMYeHHE KOJHYECTBA YJbTPa(uOETOBOI0 H3JIYyYeHUs!
CoJIHIIa HA YUCJIO PAKOBBIX 3200/1€BAHUI KOKH Y JIIOeH U sKUBOTHBIX?

1) Ja, KkomumyecTBO 3a00JI€BaHUIl pakoOM KOXW Yy JIOJE€d M KHUBOTHBIX
YMEHBIIIAETC;

+ 2) Jla, xonudecTtBO 3a00JIeBaHUII pakOM KOXKH Yy JIIOJ€H U >KUBOTHBIX
YBEIUYUBACTCS;

3) Her, konuyecTBO 3a00JIeBaHUI PAKOM KOXKH Yy JIFOJICH U )KUBOTHBIX (DaKTHUECKH
OCTaeTCsl HEU3MEHHBIM.

12. Houemy xJiop¢dropyriiepoasl (XDY) 3aMeHMJIN
xjaopdropyriaesogopoaamu (XP®YB) u ¢propyriaesogopoasi (PYB)?

1) Ux nemieBiie NpOU3BOAUTE;

2) Nx npumenenue 6osiee 3PpGHeKTUBHO;

+ 3) Onu ObICTpee pazpyliaroTcs, monagas B atMmocdepy.

13. OCHOBHOM NPUYHUHOH 00pPa30BAHUS M BBINAJACHUS KHCJIOTHBIX OCAAKOB
SIBJISIETCH HAaJIU4Me B aTMmocgepe:

1) xnoydropyriepoao (XDVY);

+ 2) OKCHJIOB a30Ta;

+ 3) OKCHUJIOB CEPHI;

4) OKCHJIOB KeJe3a;

+ 5) XJIOpHCTOrO BOAOPOA.

14. Ilepeuncaure ycaoBus o0pa3oBaHus POTOXUMHYECKOTO0 (CyX0ro) cMora:

+ 1) coyiHEUHBIH CBET;

2) BeTep;

3) BbICOKAS BIIAXKHOCTD;

+ 4) HU3Kas BIIa)KHOCTH;

+ 5)KOMIIOHEHTHI XapaKTEePHBIC JIJIs1 BEIXJIOMTHBIX T'a30B aBTOMOOUJICH.

15. OCHOBHBIMH HCTOYHMKAMHM AHTPONOTEHHOI0 3arpsi3HeHHs1 ruapocdepsbl
SIBJISIIOTCS :

1) neno103H0-0yMaKHast MPOMBIIIICHHOCTH;

2) nuiieBas MPOMBIIUICHHOCTb;

3) sHepreTuka;

4) XuUMUYECKasi IPOMBIIIIEHHOCTB;

5) yepHasi v IBETHAsI METAJUTyPTHs;

6) HedTenepepabaThIBAIONIAs IPOMBIIIIICHHOCTb.

7) UHIYCTPUATIBLHOE CEIBCKOE XO3SICTBO.



+ 8) Bce BapHaHTbI BEPHBI

16. Kakasi oTpacjib JKOHOMHUKH Hallel CTPaHbI SBJSETCH CAMbIM KPYNHbIM
noTpeduTEIEM BOABI:

1) IpOMBILIIIEHHOCTD;

+ 2) cenbCKoe X035 HUCTBO;

3) KWIHIIHO-KOMMYHAJIBHOE X035IHCTBO.

17. Ilpu noBbINIEHUN KACJIOTHOCTH 3HAYEHHE BOJOPOXHOr0 nokaszaress pH:
1) yBenuuuBaercs;

+ 2) yMeHbLIaeTCS;

3) ocTtaeTcs HEU3MEHHBIM.

18. TensioBoe 3arpsi3HeHHE CNIOCOOCTBYET:

1) MOBBILIEHUIO YPOBHS KHCIIOPOJA B BOJE;

+ 2) CHWYKEHUIO YPOBHS KHUCIOpPOJAA B BOJIE;

3) He OKa3bIBAET HUKAKOTO BIUSHUS HA COJIEPKAHUE KUCIOPOa B BOJIE.

19. C HeyaoB/JeTBOPHTEIbHBIM Ka4ecTBOM 4ero cBsizano 80 % Bcex
3a00J1eBaHUil B Mupe (110 CTATHCTHYECKUM JAHHbIM):

1) Bo3nyxa;

2) MUy,

+ 3) BOJIBI.

20. ArpodnoneHos - 3To:

1) ycToitunBasi caMOperyIupyromasics CUCTEMA;

+ 2) cucremMa C pa3pyLICHHbIMH OOpPATHBIMU CBSI3SIMH, KOTOpask MOXKET
CYILIECTBOBATh TOJBKO MPU LIEJICHANPABICHHOMN JAEATEILHOCTH YEIOBEKA;

3) ycroifuMBas cucteMa, HO JJisi €€ CYIIECTBOBaHUA HEOOXOauMMa MOAACpPIKKa
YeJI0BeKa.

21. Kakme HeratuBHbIe TOCJHEACTBUSI HMMEKT HAPYLICHUS] TEXHOJOIMHU
HCIOJIb30BAHUSA y100peHuii:

+ 1) HapymieHre KpyroBopOTa MUTATENIbHBIX BEIIECTB U CHUKEHUE IJIOAOPOAUS
MOYBBI;

+ 2) momajgaHue 3JIEMEHTOB YJIOOpEHUI B TPYHTOBBIC BOJBI M IMOBEPXHOCTHBIC
BOJIOEMBI;

3) ycuiieHue BETPOBOM U BOJHOM 3PO3WHU MOYB,;

+ 4) cnocoOCTBYET pa3pyIIeHUIO 030HOBOTO CJI0S, B pe3yJbTaTe MPOHUKHOBEHUS B
cTparocepy OKCHIOB a30Ta.

22. BepHo /1M yTBep:KIeHHe, YTO K 00Pa30BAHUIO 0TXO00B, PACCEHBAIOILMXCH
B OKpY:Kawllueil cpeae M MEHSIIOUNIMX JAHANA30H €CTeCTBEHHBIX KOJeOaHui
IKOJIOTHYEeCKUX (PAKTOPOB, MPUBOIUT JIO0AsSI X03AICTBEHHAS 1eATEJIbHOCTD?
1) HesepHho;

+ 2) BepHo;

3) BepHOo 4YacTM4HO, CYIIECTBYIOT TaKu€ BBl JIESITEIBHOCTH, MPU KOTOPBIX
OTXOJIbl HE 00pa3yIoTCsl.

23. BepHo Jm yTBep:KAeHHe, YTO IIYyM SBJSETCH IS 4YeJOBeKa
001Ie0MOJIOTUYECKMM  pa3ipaxuTesieM, BJIUAKIIAM, B OIpeaeJeHHbIX
YCJOBHSIX, HA BCe OPraHbl U CUCTEMbI OPraHU3Ma:

+ 1) BepHho;



2) HeepHo;
3) Yactuuno BepHo. lllym u3 Bcex cucteM opranusma 4ej0BEKa BIUSAET TOJIbKO Ha
CIIyX.

IIpakTuyeckasi pabora
3agaHue: COCTaBUTh NPAKTHUKO-OPUEHTHUPOBAHHBIE PACUYETHBIE 3aJaHUs MO
COXpaHEHUIO MPUPOJIHBIX pecypcoB pernoHa PO (1o BeIOOPY)

Tema 4.5. BiausiHMe CONMATBHO-IKOJIOTHYECKMX (PAKTOPOB Ha 310pOBbe
YyeJIOBEeKa
@®opMa TeKylero KOHTPOJIs: MOATOTOBKA COOOIICHUH ¢ TPE3eHTaLIUsIMH,
pakTU4eckas padbora, JaboparopHast paboTa
Tembl 1J1s1 coo0IeHMI-TIPpe3eHTALUI (HA BLIOOP)

1.310pOBbE U €0 COCTABIISIIOIINE
2.MaKTOopHI, MOJOKUTEIBHO U OTPULIATEIIBHO BIUAIOIINE HA OPraHU3M YEJI0BEKa
3.BpenHbie NpUBBIYKU: MOCIEACTBUS U MPOGUIaKTUKA
4.IIpoGnema TEXHOTEHHBIX BO3/IEUCTBUN Ha 37J0POBbE YEIOBEKA
5.Anantanys opraHu3Ma 4ejoBeka K (pakTopaM OKpYXKarouleil cpebl
6.3aMTHBIE MEXaHU3MbI OpraHU3Ma YEJIOBEKa
7.310poBbe U PAOOTOCIIOCOOHOCTH

IIpakTnueckas padora
3agaHme: oONpeneNnuTh CYTOYHBIM PAIlMOH NMHUTAHMS, CO3/1aThb WHIWBHIYaIbHYIO
NaMATKY 110 OpraHU3alyuy PalMOHAIIBHON (PU3MUYECKON aKTUBHOCTH

JlaGoparopHas padora
JlaGoparopHas paboTa «YMCTBEHHasi pab0TOCIIOCOOHOCTh
N3yueHne MeTOI0B ONpeeNeHUs MoKazaTesiel yMCTBEHHONW paboTOCIIOCOOHOCTH,
OOBSICHEHHE MOJIyYEHHBIX PE3yJbTaTOB U (HOPMYIUPOBAHHUE BHIBOIOB (ITMCHbMEHHO)
C UCIIOJIb30BAHMEM HAYyYHBIX MOHATHUM, TEOPUN U 3aKOHOB

Py0exHblil KOHTPOJIb 1O pa3aeny 4. « IKO0JIOTrusD)
®opMma pydesKHOT0 KOHTPOJIsi: IPOBEpOYHas paborta
3aaHus NpoBepPOUYHOIi padoThI
1 BapuanT
YACTH A
1. Cs3u ocoleil B momyJsiiMu, B cO00LIeCTBE MexAy c000M U daKkTOopaMu
HEKUBOM NMPUPOABI U3yYaeT HAYKa:
a) ATOJIOTHS;
+ 0)3Kosorus;
B) CUCTEMAaTHKa;
I)FeHEeTHKa
2. Bce BHABI 1eAATEJIBHOCTH Y€J0BEKAa, KOTOPbIe 0Ka3bIBAalOT BO3JeiCTBHE HA
oco0eil, MOMyJISIIUH, IKOCUCTEMBL,OTHOCAT K aKkTopam:
a) a0MOTUYECKUM;
0)OHOTHYECKUM;
+ B)aHTPOIOT'€HHBIM;



T') JUMUATUPYIOIIHUM

3. HemocraTok cBeTa JJisi TPABSAHUCTBHIX PACTEHUI IOJ IOJOrOM XBOWHOIO
Jieca OTHOCHAT K (pakTopam:

a) OMOTUYECKHUM;

0)aHTPOIOTEHHBIM;

B)CE30HHBIM;

+ I') OrpaHUYMBAIOIIUM

4. OnHopoaHble Tpynibl 0co0eii OAHOro BHAa B Mpeaeiax ero apeaJja,
OTHOCHUTEJILHO H30JJMPOBAHHbBIE PYT OT APYra, HA3bIBAIOT:

+ a) monyJIsIiuen;

0) poaowm;

B)KOJIOHUEH;

) CTaJoM

5. Jas  oOuraresed HeOOJbIIMX TNPYJAOB W  HENPOTOYHBLIX  03ép
OrPAHUYUBAKOIIHUM (PAKTOPOM SIBJISIETCH HEJOCTATOK :

a)Tera;

0) cBera;

+ B) KHCIIOPOJa;

') pacTeHUM

6. OcoOeHHOCTH peauca 3aKAHYMBATh HWHIANBHAYAJIbHOE Ppa3BUTHE
o0pa3oBaHMeM CeMsIH B YCJIOBHUAX AJMHHOTO JHS H T. /I. HA3bIBAETCS:

a) GOTOTPONU3MOM;

+ 0) dhoToneproIU3IMOM;

B)I€OTPONHU3MOM;

') XEMOTPOITU3MOM

7. COBOKYNHOCTb CBSI3AHHBIX MEXKAY €000#l NOMYyJSIUil Pa3HbIX BHUAOB,
AJUTEIbHOEe BpeMsi OOMUTAIONIUX HA ONpeNeJéHHOH TepPpPpUTOPUM C
OTHOCHUTEJHLHO OJHOPOJAHBIMHM YCJIOBHUSIMH H YYACTBYIOIIMX B KPYroBOpPOTE
BellleCTB, HA3BIBAKOT:

+ a) OMOTEOIICHO30M;

0) ouocdepoii;

B)COOOIIIECTBOM;

T) MOJIEM

8. OpraHu3MbI-IPOU3BOAMTEIM OPraHUYECKOT0 BelIeCTBA, OPraHU3MBbI-€ro
MOTPeOUTEH U Pa3PyIINTETH-OCHOBHbBIE 3BEHbSI:

a) ouocdepsr;

+ 0) 6uoreoIeH03a;

B) CUCTEMbI OPTaHMYECKOTO MHPA;

I') LApCTBa KUBOM NPUPOJIbI

9. [MoueMy KamycTy OTHOCSAT K MPOU3BOAMTEISIM OPraHNYEeCKOro BellecTBa:

a) MUTAETCSI OPTAaHUYECKUMU BEIIECTBAMU;

0) UCTIONTB3yeT OPTAHMYECKHUE BEIIECTBA B KAUE€CTBE NCTOYHHUKA YHEPTUU;

+ B) COo37a€T OPraHNYECKHE BEIIECTBA U3 HEOPTAHUYECKUX;

I') B KJIETKaX MPOUCXOAUT CHHTE3 MOJIEKYJ Oeka

10. CymecTBoBaHHMe OHOTe0eH03a KAK CHCTEMbI HEBO3MOKHO:



+ a) 63 MUIIEBBIX CBSI3EH MEXy MOMYJISIUIMU Pa3HbIX BUJIOB;

0) 0e3 MUIIEBBIX CBA3EH MEXKIY 0COOSIMH OJTHOM TOMYJISIIUH;

B) 0€3 MUIIEBBIX CBSI3EH MEXAY 0COOSIMU OJHOTO BUJIA;

r) 03 MUILEBBIX CBSA3EH MEXIY pPa3HBIMU OMOTEOIEHO3aMU

11. Ilorsiomenue aBTOTPOPHBIMI OPraHU3MAMM HEOPraHNYECKUX BelleCTB U3
OKpykamomieid  cpeabl, CHHTe3 HW3 HHMX OpPraHUYecKMX BellecTB,
npeodpa3oBaHHe WX PSJAOM rerepoTpo(HLIX OPraHU3MOB M BO3BpAallleHHE B
BH/Ie HEOPraHNYECKHUX BElleCTB CHOBA B OKPY KAIONIYIO Cpely Ha3bIBAIOT:

a) OOMEHOM BEIICSCTB;

0) KJIE€TOYHBIM METa00IU3MOM;

B) LICTISIMU TTUTAHUS,

+ I')KpyrOBOPOTOM BEILIECTB

12. Psax opraHM3sMoB, KasKAbIH U3 KOTOPBIX MOCJIEI0BATEIbHO H3BJICKAET
MaTepHaJIbl H JHEPIHI0 U3 HCXOJHOI0 NMUIEBOr0 BellecTBa, HA3bIBAIOT!

a) CeThIO TUTAHUS;

+ 0) 1enbI0 MUTaHUS;

B)KPYTrOBOPOTOM BEIIECTB;

') MUTpaIeil aTOMOB

13. IIporpeccuBHOEe yMeHbIIEHHE MACCHI OPTrAaHMYECKOIr0 BellecTBa U SJHePrum
OT 3B€HA K 3BE€HY B LlelM MUTAHUS HA3BIBAIOT:

a) MHIIEBBIMA CBSI3SIMH;

+ 0) MPaBUIIOM 3KOJIOTHYECKOW MUPAMU/IBI;

B)TEPPUTOPHATBHBIMU CBS3SIMU;

I') TCHETUYCCKUMU CBSI3SIMH

14. IIpoumecc wu3MEHEHUS] YMCJICHHOCTH IMONYJISINUM, CHUKEHHS eé 10
onpeieIEHHOr0 Mpeiesia, HO He TMOJHOI0 YHUUYTOKEHHsl, U TOCJIeAyIolero
MOBBbIILIEHUS], HA3BIBAIOT:

a) OMOJIOTUYECKUM PUTMOM;

+ 0) caMoperysIuei;

B) 9KOJIOTUYECKOU MUPaMUJION;

') KpyTOBOPOTOM BEIIECTB

15. Or ckopocTH MHHEpPAIM3alUM MEPTBBIX OPraHMYeCKHX OCTATKOB B
IKOCHCTeMe B Hau0Oo/Ib1IeH CTeNeHn 3aBUCUT:

+ a) UTHTEHCUBHOCTh KPyTOBOPOTA BEIIECTB;

0) camoperyJsius;

B)KOJICOaHNE YNCIEHHOCTH MOMYJISALINM;

r) 6uopaszHooOpaszue

16. B arposkocucreme, B OTJIM4YHE OT IPUPOJAHOM IKOCHUCTEMBbI:

a) 6oJbII0€ pazHOOOpa3ue BUJIOB;

0) 3aMKHYTBI KPyrOBOPOT BEILIECTB;

+ B) pazHooOpa3re BUJIOB HEBEIUKO;

r) cOalaHCUPOBAHHBIN KPYTOBOPOT BEILIECTB

17. Ilon BO3aeliCTBHEM AHTPONOreHHOro (akTopa cokpamaercs IJIOIAAb
NPHUPOIHBIX IKOCHCTEM, YTO Be/IET:

a)K U3MEHEHHIO KIIUMaTa;



0)K YCHUJIEHUIO CaMOPETYJISILINY;

B) K YUIMHEHUIO 1eNeil TUTaHus;

+ I') K COKpaIlleHn0 OMopa3zHooOpasus

18. I'eostornueckasi 000/10uKka 3eMJin, 3aceIéHHASL KUBBIMH OPTraHU3MAaMHM ,
Ha3bIBAETCH:

+ a) 6uocdepoii;

0) OMOTeOIICHO30M;

B) OPraHU4E€CKUM MUPOM,;

r) bropoit u aynou

19. I''1aBHBINA HOCUTEJIb M TPAHC(POPMATOP IHEPruu B Ouocdepe-3To:
a) CoHiie;

0) TemJI0 3eMHBIX HEJIP;

+ B)>)KUBOE BEIIECTBO;

I')IPO30BBIC Pa3PsIbl

YACTb b

1. YUto npencrapisieT coO00i OMOTEOIIEHO3 U IKOCHUcTeMa?

2. [ToueMy HEOOXOIUMO OXpaHATH dKOCUCTEMbI? Kakue Mephbl OXpaHbl SKOCUCTEM
HaJI0 MPUMEHSTH?

3. Uto MOXeT BbI3BaTh HapylleHUE paBHOBecus B Omocdepe? Kakume Mepsl Hamo
MPUMEHSITh, YTOOBI 3TO MPEOTBPATUTD?

4. PacteHusi TyHIpHl U IYCTHIHU >KUBYT B Pa3HBbIX JKOJOTUYECKUX YCIOBHUSIX,
OJIHAKO OHM HUMEIOT CXOJHBIC MPHUCIOCOOJICHUS K cpelie OOUTAHUS: JUCTh Psla
BUJIOB TOKPBITHI TOJICTOM KOXKUIIEH, BOCKOBBIM Hai€ToM. OOBIACHUTE, KaKou
AKOJIOTHUYECKUU (hakTop ompenenaus (GOpPMUPOBAHUE ATUX MPHUCIOCOOTICHUN Y
pPacTeHUM TYHJIPBI U MyCTHIHM.

2 BapMaHT
YACTH A
1. A3MeHeHne NMPUPOIHOM cpeabl MOA BJIUAHHEM [1eATEJIbHOCTH 4YeJIOBEKa,
CMEHY IKOCHCTEM M3y4aeT HAyKa:
a) 00TaHUKA;
0) 300J10THS;
+ B) DKOJIOTHS;
I') 3TOJIOTHUSI
2.0pranu3msl Bcex IAPCTB KUBOI MPUPO/IbI, OKAa3bIBAIOIINE BO3AeCTBHE HA
’KHBBIX 00MTaTeJIeH IKOCUCTEMbI, OTHOCAT K (pakTopam:
a) aOMOTHUYECKUM;
+ 0) OMOTUYECKUM,;
B)aHTPOINOT€HHBIM;
') OrpaHUYUBAIOIIUM
3. HemocTtaToK HEOPraHM4eCKNX BelIeCTB, KOTOPbI€ UCNBITHIBAIOT PACTEHUS
Ha 0eHBIX MeCYAHbIX MOYBAX, OTHOCAT K (paKkTOpaM:
a) a0MOTUYECKUM;
0) OMOTHYECKUM;



B) aHTPOIIOT€HHbIM;

+ I') OrpaHUYUBAIOIIUM

4.11pucnoco0IeHHOCTh BH/AA K KU3HHM B Pa3HBIX YCJI0BHSX 00JIBIIOrO apeaJjia
o0ecrneyuBaeT ero cyumecrsopanue B gopme:

+ a) oNyJISIIU;

0) OTIEeIBHBIX 0CO0EH;

B) KOJIOHUI;

) cTaj

5. 3arpsi3HeHMe NPUPOAHON cpeAbl MNMPOAYKTAMM HEINOJHOI0 CrOpaHus
TOIUIMBA ABTOTPAHCIIOPTA M CaMOJIETOB BbI3bIBaeT (PaKTOP:

a) OrpaHUYUBAIOIIUN;

+ 0) aHTPOTIOTEHHBI;

B) OMOTHUYECKHUIA;

')a0uOTHYECKU I

6. CurHajoM Uil Ce30HHBIX M3MEHEHHil B KU3HU PACTEHMl, KUBOTHBIX
CJIYKHUT:

a) TOBBIIIICHUE TEMIIEPATYPHI OKPY>KAIOIIEH CPEbL;

0) yBEIMYEHHE OCEHBIO KOJIMYECTBA BHIMIAJAEMBIX OCA/IKOB;

B) YMEHBIIICHHE KOJIMYECTBA MUTATEIbHBIX BEIIECTB;

+ T') I3MEHEHUE TTPOJIOJKUTEILHOCTH JTHS

7. CMemiaHHBIA JieC M OOMTAaIIMEe B HEM CBS3aHHBIE MeEKAY CO00M H ¢
a0uoTHYeCKHUMH (PAKTOPAMM cpeAbl BUAbI IPEACTABJIAIOT:

a) IPUPOJHYIO 30HY;

0) opraHu4YecKuii MUp;

+ B)OHMOIEOIIEHO3;

') cOO0IIECTBO

8. I'1aBHBIMH NPOU3BOAMTEJSMH OPIraHMYECKOIr0 BelleCTBA B JKOCHCTEMeE
SIBJISIIOTCS:

a) TpuOBbI;

0) 6akTepuu;

B) ’KUBOTHBIE;

+ I) pacTeHus

9. Kposiuka OTHOCAT K NOTPeOUTENSIM OPraHUYECKOro BellecTBa IepBOro
NOPSIAKA, IOTOMY YTO OH:

a) co3/1a€T OpraHNYEeCKrE BEILIECTBA B MPOIIECCE XEMOCUHTE3A,

+ 0) mUTaeTCs pacTEHUSMH;

B) MMUTAETCS MaalbIO;

I') CO31aET OpraHUYeCcKre BEIECTBA B Mpoiiecce GOTOCUHTE3A

10. CBszu Mexay 0CO0SMH Ppa3HbIX BHAOB, B OCHOBE KOTOPBIX JIEKHT
nepeaaya BelleCTBa M JHEPTUM OT 3B€HA K 3BEHY, HA3bIBAIOT:

+ a) NUIIEBBHIMU;

0) reHeTHYECKHMH,

B) TEPPUTOPUATBHBIMU;

) a0MOTHYECKUMU



11./IBu:xkeHre BelecTB B NPHPOAE HOCUT HHMKJIMYECKHIl Xapakrep, a
O/THOHATIPABJICHHBbIN MOTOK UMeeT(10T):

a) aTOMBI YTJIepOJIa;

+ 0) aHeprus;

B) MOJIEKYJIbI BOJIbI;

T') 9JIEKTPOHBI

12. Ci105kHO0 nepervieTéHHble, 3aMKHYTbIE IelU MUTAHUS HAa3bIBAKOT:

a) KpyroBOPOTOM BEIIECTB;

+ 0) ceTsAMH MUTAHUS;

B) TIUIIICBBIMU CBSI3SIMHU;

T') 9KOJIOTUYECKON MUpamMuoit

13.IlporpeccuBHOe YMeHbIIIEHHE JHEPrUM B MUILEBOH I[eNH OT 3B€HA K 3BEHY
Ha3bIBAKOT:

a)9KO0JIOTMYECKOU MUPAMUION MACCHI;

+ 0) SKOJIOTUYECKON TUPAMUION SHEPTUH;

B) DKOJIOTMYECKOM

MAPAMUJION YUCIIEHHOCTH;

') KpyTOBOPOTOM BEIIIECTB U MMOTOKOM SHEPIHH

14. [eiicTByomue B 3JKOCHCTeMe Mpouecchl, 0Jiarogapsi KOTOPbIM
aBTOMATHYECKHM TMOJIEPKUBACTCH OINpeaeJéHHOe COOTHOIICHHE OHOMACCHI
OPraHU3MOB-NIPOM3BOAMTEIeil M MoTpedUTe/iell OPraHM4YecKoro BellecTBa,
Ha3bIBAKOT:

a) MpUCIIOCOOJIEHHOCTBIO;

0) OMOJIOTMYECKUMU PUTMAMH;

+ B) caMOperyJisiuei;

I') MUTpaIeil aTOMOB

15. YncjieHHOCTD JIocel B IKOCHCTeMe He0O0/IbIIAs, I03TOMY OHU He MTPAKOT
CYyLLIECTBEHHOM POJIU:

+ a) B KpyroBOpOTE BEIIECTB;

0) B Oropa3HooOpasuu;

B) B 00pa30BaHMM II€TICH MUTAHMUS;

T') B )KU3HHU paCTEHUN

16. {iis1 moJis NMIIeHUIbI XapaKTepPHbI He0OJIbIIOe YHUCI0 BUIOB PACTEHUH H
KMBOTHBIX, BBICOKASI YHUCJIEHHOCTh OTAEJbHBLIX BH/JI0B, HE00X0IAMMOCTH
NPUBJIEYEHUS ONMOJHUTEIbHBIX MCTOYHMKOB JHEPIrHUU, KPOMe COJHEYHOM,
MOITOMY €ro OTHOCSIT:

a) K MOJIOJION DKOCHUCTEME;

0) K 3peJioil IKOCUCTEME;

+ B) K arpO3KOCUCTEME;

') K CTapOil SKOCUCTEME

17. OnHoii U3 BasKHBIX NPUYUH CTA0MIBHOCTH 3KOCHCTEM SIBJISIETCSH:

a) HeOOJIBIIIOE YHCIIO BUOB B HEW;

0) BO3/IEHiCTBHE aHTPOTIOTEHHOTO (haKTOPa;

B) IIpeo0J1alanke )KUBOTHOM OMOMAacChl HaJl paCTUTEIHHOM;

+ 1) cOaaHCHUPOBAHHBIN KPYrOBOPOT BEIIECTB



18. Hanu4vue yc10Buil, He0OXOAMMBIX ISl "KU3HH OPTraHU3MOB, ONPeIeNsSIOT:
+ a) TpaHUIIBI

ouocdepsr;

0) cOCOOHOCTh OPTaHU3MOB Pa3MHOKATHCS,

B) MPUCIIOCOOJIEHHOCTh OPTaHU3MOB K CpeJie OOUTaHMS;

I') BCTYIUIEHUE B CUMOMOTHYECKHUE OTHOIICHHUS

19. IlpuymHa ONYCTHIHUBAHMS  OOJBLIIMX  3eMeJbHBIX  IUIOINAJEIH,
IKOJIOTHYECKUX KATACTPOod B Ouocdepe 4acTo 3aKII0YAETCH:

+ a) B JIEATEIbHOCTM 4YEJOBEKa, MPOBOAMMON 0€3 ydé€Ta SKOJOTHMYECKHX
3aKOHOMEPHOCTEH;

0) B ©I3MEHEHUU KJIMMaTa B Pa3HbIX PErMOHAX 3€MIIN;

B) B IEPUOJINYECKOM MOBBIIIEHUN aKTUBHOCTH COJIHLIA;

') B paClIMPEHUH 030HOBBIX JbIp B aTMOchepe

YACTb b

1. IloyeMy CUTHAJIOM K HaCTYIICHUIO CE30HHBIX U3MEHEHUN B )KM3HU OPraHU3MOB
CILYKUT IPOJOJKUTEIBHOCTD JTHS?

2. [Touemy Lenu NUTaHMs B 3KOCHCTEMAX KOPOTKUE?

3. Kakue mpucnocoOieHHs] UMEIOT PACTEHHUsl 3aCyLUIMBBIX MECT K HEIOCTaTKy
BJIAru?

4. B necy pacTtyT AepeBbs, KyCTApHHKH, TPaBbl, KUBYT BOJKH, MEJIBEIH, JHUCHI,
3ailibl, O€NKW, KypomaTKu, 3sI0JIMKM, MHOTHE BHUIbl HaceKkoMbIX. Kakue wu3
HA3BaHHBIX OPraHUW3MOB SBJISAIOTCS KOHKypeHTamu? (CocTaBbT€ M3 Ha3BaHHBIX
OOBEKTOB MUILIEBYIO LETb.

Texymmii KOHTPOJIb MO pa3jaeiay S. buosorus B JKu3Hu

Tema 5.1. BHOTeXHOJ0THH B KU3HHU KAKI0T0

dopma TeKyuero KOHTPOJIs: MOJrOTOBKA COOOIIEHU ¢ TTPE3EHTALUSIMHU

Tembl 1J151 COO0IEHHNH ¢ TPEe3eHTANUAMM

1.buoTexHoJIOTUs KaK HayKa W MPOU3BOACTBO.

2.0OcHOBHBIE HAIPaBJICHUS COBPEMEHHONW OMOTEXHOJIOTHH.

3.Metoapl OGMOTEXHOJIOTHH.

4.00beKThl OMOTEXHOJIOTHH.

5.9Trka OMOTEXHOJOTUUECKUX U TEHETUYECKUX IKCIIEPUMEHTOB.

6.IlpaBuna moucka M aHaiu3a OMOAKOJIOTMYECKON HMHPOpPMALMK U3 Pa3IUYHBIX
UCTOYHUKOB (HayyHass W ydeOHO-Hay4yHas JIMTepaTypa, CpelCcTBa MacCOBOU
uHpopmanuu, cetb MIHTEpHET U qpyrue)



PA3JAEJI 2. METOIUYECKHUE MATEPHUAJIbBL, OIPEJAEJIAIOLHINE
HPOLHEAYPBI OHEHUBAHUSA PE3YJIBTATOB OBYUEHUS 11O
JANCHOUIIJIMHE

2.1. Oprann3alMOHHbIE OCHOBBI NMPHUMEHEHUs 0ANIBHO-PEHTHHIOBOM
CHCTEMbI OLICHKH YCIIeBAeMOCTH 00yYAKOIIMXCH 10 JUCHHUILTHHE.

OneHka KayecTBa OCBOCHHUSI OOYyYarOUUMUCS TUCHUIUIMHBI pealnu3yeTcs: B
dbopmare OamIBLHO-PEHTUHTOBOM CHUCTEMBI OLICHKH YCIIEBAEMOCTH O0YyYarouuxcs
(BPCO).

BPCO B xome TeKywEero KOHTPOJIA YCIHEBAEMOCTH U IPOMEKYTOUYHOM
aTTecTaluu ocyuiectisiercs o 100-0abHON 1mIKaie.

AKaneMu4ecKkuil peUTUHT 00y4YaroIerocs Mo JUCUUIUIMHE CKIIAbIBACTCS U3
pPE3yIbTaTOB:

- TEKYIIETO KOHTPOJS YCHEBAEMOCTH (MaKCHUMAalbHBIM TEKYIIUNA PEUTHUHT
oOyuarorierocsi 80 peHTUHTOBBIX 0aJIIOB;

-  TPOMEXKYTOYHOM aTrTecTanuu (MaKCUMAJbHBIM PYOEKHBIM pPEUTHHT
oOyuarorierocst 20 peTHHTOBBIX 0aJUIOB.

VYcioBus OLIEHKH OCBOEHMSI 00ydaromuMces JUcHUIinHel B popmare BPCO
JOBOJSITCSL TPErojAaBaTesieM 10 CBEIEHUs OOydarollUXcsi Ha IEpBOM ydyeOHOM
3aHATUM, a TaKXKe pa3MelleHbl B CBOOOJHOM JOCTyNE€ B 3JIEKTPOHHOU
uH(pOopMallMOHHO-00pa3oBarenbHOU cpene Komnemxka.

2.2. IlpoBeageHue TeKylmiero M PyO0e:KHOr0 KOHTPOJISI YCIEBAEMOCTH
00y4YaIIMxXcsl MO0 JAUCUMILIMHE B COOTBETCTBHMHU ¢ 0A/IJIbHO-PEUTHHIOBOM
CHCTEMO OLIEHKH YCIIEeBAeMOCTH 00y4arouerocs

B Tedenune yuyeOHOro cemectpa A0 MPOMEXKYTOUHOM aTTECTallUd Ha
OCHOBAaHUU YTBEPXKJACHHOM padoueil mporpaMmbl JUCIHUILIMHBI (HOpMUPYETCS
TEKYIIUH  pedUTUHT oOydaromierocs. Tekyumuid  peWTHHr  oOydaromierocs
CKJIAJIbIBACTCSl KaK CyMMa PEWTHHTOBBIX OalljIOB, MOJYYEHHBIX UM B TEUCHUE
y4eOHOT0 ceMecTpa Mo BCEM BUAaM YUEOHBIX 3aHATUM MO0 AUCIUILIUHE.

B mnponecce TeKylero KOHTPOJS OLIEHMBAKOTCS CIEAYIOIIHUE JEHCTBHS
oOy4aromnierocsi, HalpaBJICHHbICE HA OCBOCHHE KOMIETCHIIMI B paMKax H3y4CHUS
y4eOHOM JUCIHUIIIAHBIL:

- aKajgeMuyecKas AaKTUBHOCTb (MOCENIaeMOCTh y4YeOHBIX  3aHATHUH,
CaMOCTOATENIbHOE M3YyYEHHE COACpKaHUSA y4eOHON NMCLUMIUIMHBI B 3JIEKTPOHHOM
MH(OPMAIIMOHHO-00pa30BaTeIbHON  cpelle,  COONIOAEHUE  CPOKOB  CAauu
MPAKTUYECKUX 3aJaHUHN M TEKYITUX KOHTPOJIbHBIX MEPOTIPUSTUN U JIP.);

- BBIMIOJIHEHUE U ¢Jlaya TeKYIUX U UTOTOBOr0 MPaKTUYECKUX 3adaHuit (3cce,
pedepatsl, TBOpUECKHUE 3aaHuUsI, AKTUBHOE YUaCTUE B IPYNIOBBIX HHTEPAKTUBHBIX
3aHATHUAX, 3aIIUTA MPOSKTOB U AP.);

- MPOXOXKJEHHE pyOexell TeKylero KOHTPOJIsL, BKJIIOYas COOJ0JeHUE
rpaduka WX TPOXOXKIEHUS B DIEKTPOHHOW HWH(MOpPMAIMOHHO-00pa30BaTEIbHON

cperne.

Kpumepuu oyenxku onpoca
«OTINYHOY:



- J1aH TIOJIHBIM, PA3BEPHYTHIN OTBET HA ITOCTABJICHHBIA BONPOC;

- B OTBETE MPOCIICIKUBACTCA YETKAsl CTPYKTYpa, JIOTHYECKasl OCIEI0BATEIbHOCTb,
OTpakarouasi CyIHOCTh PACKPBIBAEMBIX TOHATUI, TEOPUH, SIBIICHUI;

- 3HAHUE MO TMPEAMETY JEMOHCTPHUPYIOTCS HAa (pOHE MOHHMAHMS €r0 B CHCTEME
JAHHOW HayKH U MEXIUCUUIUIMHAPHBIX CBA3EH;

- cBOOO/IHOE BIIAJICHUE TEPMUHOJIOTUEH;

- OTBETHI HA JIOMTOJTHUTEIBHBIE BOITPOCHI YETKUE, KPATKUE;

«Xopouo»:

- JIaH TIOJIHBIA, PA3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOIPOC, MOKA3aHO YMEHHUE
BBIJICIATh  CYLIECTBEHHBIE M HECYIIECTBEHHBIC  IPU3HAKM, NPUYUHHO-
CJIEICTBEHHBIE CBSI3H;

- OTBET HEAOCTATOYHO JIOTMYEH C €JIMHHYHBIMU OIIMOKaMU B YACTHOCTSX,
VCIIPABJICHHBIE CTYJICHTOM C ITOMOIIBIO MPETO1aBaTENS;

- €JUHUYHbIE OIIMOKU B TEPMUHOJIOTHH;

- OTBETHI Ha JOIOJIHUTEIIbHBIE BOIIPOCHI IPABUIIBHBIC, HEJOCTATOYHO IIOJIHBIE U
YETKHUE.

«Y10BJIETBOPUTEILHO»:

- OTBET HE MOJHBIHA, C OMMOKaMU B JAETANSAX, YMEHHUE PACKPHITh 3HAYCHHUE
00OOLIEHHBIX 3HAHUI HE IOKa3aHO, peueBoe OpopMIEHHE TpeOyeT IOIpPaBoK,
KOPPEKLINH;

- JIOTHKa W IIOCJHENOBATEIBHOCTh M3JIOKECHUS HMEIOT HAPYLIEHUS, CTYJIECHT HE
CIIOCOOEH CaMOCTOSITENIbHO BBIJEIUTh CYIIECTBEHHBIE W HECYUIECTBEHHBIE
IIPU3HAKH U IPUYNHHO-CIICICTBEHHBIE CBA3H;

- OIIMOKYU B PACKPBIBAEMBIX MOHITHUSIX, TEPMUHAX;

- CTYICHT HE OPUEHTUPYETCS B TEME, AOMYCKAET CEPhE3HbIE OIINOKH;

- CTYICHT HE MOXET OTBETUTh Ha OOJIBIIIYIO YACTh JOTOIHUTEIBHBIX BOIPOCOB.
«Heya0BJ1IeTBOPUTEIBLHO:

- OTBET IPEJCTaBISIET COO0M pa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OLIMOKaMU
110 BOIIPOCY;

- TPUCYTCTBYIOT (PpParMEeHTapHOCTb, HEJIOTUYHOCTh MW3JI0KEHUSI, CTYIACHT He
OCO3HAeT CBA3b O0CYXJAaEMOI0 BOMNpOCa C APYTUMH OOBEKTaMU AMCLUILINHB,
peyb HerpamMoTHasd;

- HE3HAHWUE TEPMUHOJIOTUY;

- OTBETHI HA JIONTOJIHUTEIBHBIE BOIIPOCHI HENIPABUIIbHBIE.

Kpumepuu oyenxku npakmuueckozo 3a0anus:

«OTIMYHO» — MPABWIbHBINA OTBET, JAETCS YETKOE 0OOCHOBAHUE MPUHSATOMY
PELIECHUIO; PACCYKICHHS YETKHUE IMOCIEA0BATEIbHBIE JOTUYECKHUE; UCIIOJIb3YIOTCS
CCBUIKM Ha TOJYYEHHBIE MPU M3YYEHUU [HUCHUIUIMHBI 3HAHUS; MPABUIBHO
UCIIOJIB3YIOTCS (POPMYJIBI, TIOHATHUS, MPOLIETYPhl, UMEIOLIUE MPSMOE OTHOIICHUE K
3a1a4e s MOATBEPKIACHUS IPUHATOTO PELICHUS.

«Xopouio» — TMpaBWIbHBIA OTBET, JaeTcsi OOOCHOBAaHUE MPUHATOMY
pEILIEHUI0; HO C HE CYIIECTBEHHBIMU OIIMOKAaMU, B PACCYXKACHHUSIX OTCYTCTBYET
JIOTUYECKasl IOCIEA0BATEIBHOCTD;, MCIOJB3YIOTCS CCBUIKM HA IIOJyYEHHBIE NPH
W3YYCHUU JUCIUILUIMHBI 3HAHUSI, TMPABUILHO HUCIOJIB3YIOTCS (OPMYIIBI, TTOHSTHUSA,



IPOLEAYPHI, HMMEIIIHE IMPAMOE OTHOUIEHHWE K 3aJade s IOATBEPKIACHUS
IIPUHSITOTO PELICHUS.

«Y IOBNETBOPUTEIILHO» — TPABWIbHBIA OTBET, JOIYCKAIOTCS TpyObIe
OomMOKM B OOOCHOBAHMHM  MPHUHSATOTO  PEHICHUsS;  PacCyKIEHUS  He
NoCJIeIOBaTEIbHbIE CYMOYpPHBIE; HCIOJIB3YIOTCS CCBUIKM Ha IMOJY4YEHHBIC NpU
W3YYEHUU JUCIMIUIUHBI 3HAHUS; UCTIOIB3YIOTCS (POPMYIIBI, MPOLEAYPHI, TOHSATHUS,
MMEIOIINE NPSIMOE 3HAYEHHE Ul MOATBEPKACHUS MPUHATOrO PELICHUs, OJHAKO,
npu oOpalleHuu K HUM JIOMYCKAIOTCS CEPhE3HbIE OIIMOKH, CTYIEHT HE MOKET
IIPABWJIBHO UMM BOCIIOJIB30BATHCH.

«HeynoBieTBOpUTENIBHO, HE 3a4TEHO» —OTBET HEBEPHBIM, OTCYTCTBYET
O00OCHOBaHHE TMPHUHIATOMY pEHICHHIO; CTYAEHT JAEMOHCTPUPYET  IOJIHOE
HEIIOHUMAaHUE CyTH BOIIPOCA.

Kpumepuu ouyenku mecma:

«3auyTeHo» - eciu O0ydaroIIMiCs MPaBUILHO BBIMOJIHUI HE MeHee 2/3 Bcel
paboThl WM AOMYCTHJI HE OoJiee OJHOM IpyOoil OMMOKM U JBYX HEJOYETOB, HE
Oosiee onHOM TpyOOM M OAHOM HErpyoOoi omwuOKH, HEe Oojiee TpeX HErpyObIX
OIIMOOK, OJTHOM HErpyooil OMIMOKK U TPEeX HEIO0YETOB, MPU HAJTUYUHM UYETHIPEX-
ST HEJOYETOB.

«He 3auTeHo» - eciu 4KciIo OMMOOK M HEJOUYETOB MPEBLICKWIO HOPMY IS
OIICHKU 3 WJIU MIPAaBUJILHO BBINOJHEHO MeHee 2/3 Bcell paboThI.

Kpumepuu oyenku evinonnenusn Keic-3a0anus

- YMEHHE TTPOBECTU paz00p CUTyalluu;

- YPOBEHB apTryMEHTAINH, CIIOCOOHOCTh OTCTAaMBATh CBOIO TOUKY 3PCHHS;
- CIIOCOOHOCTh TPUHUMATh YIPABIICHYECKHUE PEIICHHUS;

- Ka4ecTBO 0(OPMIICHHUSI OTYETA.

Kpumepuu oyenku ooxknaoa
[Ipu BbIMOTHEHHM AOKJIaAa OOy4YarOIIMHCS JOJKEH IMPOJIEMOHCTPUPOBATH
YMEHHME KPAaTKO H3JlaraTh NMPOUYMTAHHBIA MaTepual, a TaKKe yMeHHe 0000IaTh u
aHaJIM3UPOBATh MaTepHall IO TEME J0KIa.
MaxkcruMasbHas OLeHKa 3a JJOKJIa: 8 OalsioB.
OCHOBHBIMU KPUTEPHUSIMU OLIEHKH JOKJIAa SIBISTFOTCSI:
- aKTYaJIbHOCTh BBIOPAHHOM TEMBI U U3JIaraeMoro MaTepuaia — 2 6ana;
- CoJIepKaTeIbHOCTD — 2 0Oasia;
- CTpYKTypa u opopmMiieHue Aoknana — 1 6a;
- YETKOCTh U BBIPA3UTEIHHOCTh BBICTYIUICHUS — | Oa;
- YMEHUE MOJIb30BaThCS KOHCIIEKTOM — 1 Gam;
- TOYHOCTb U MOJIHOTA OTBETOB Ha BOMPOCHI — 1 Oau.

Kpumepuu oyenku npezenmayuu
1. O6Beém npesenTaruu 20 -50 ciaitgos (1 6amn).
2. I[IpaBunbHOCTH OopMIIeHUS TUTYIBHOTO ciaina (0,5 6anna);



3. AKTyaJIbHOCTh OTOOpAaHHOTO MaTepHaia, 000CHOBAaHHOCTh (POPMYITUPOBKH €U
u 3aj1a4 padotsl (0,5 6amna);

4. HarmsimHOCTh W JIOTUYHOCTH TPE3CHTAIllMH, 00OOCHOBAHHOCTh HCIOJIb30BaHUS
TaOIUIl, TUarpaMM, PUCYHKOB, (oTorpadmii, KapT, BUICO — BCTaBOK, 3ByKOBOTO
COTMIPOBOXICHUS, TPaBWIBHBIA BBIOOpP MmpHPTOB, (OHA, IPYTHX DIEMEHTOB
nv3aitHa ciaina (2 6ana).

5. O0béM W KadyecTBO HMCTOYHHUKOB HH(OpManuud (HE MeHee 2-X HMHTEpHET —
UCTOYHUKOB M HE MEHEE 2-X JTUTEPATyPHBIX HCTOYHHUKOB).

Kpumepuu ouenku nadopamoprnozo 3a0anus.

«OTINYHO» — NMPAaBWIBHBINA OTBET, JAETCS YETKOE 0OOCHOBAHUE MPUHATOMY
PELLIEHUIO; PACCYKIEHUS YETKUE IOCIENOBATEIbHBIEC JIOTHYECKUE; UCIIOIB3YIOTCS
CCBUIKM Ha TIOJyYECHHbIE MPU HW3YYEHUU JUCUUIUIMHBI 3HAHUS; MPABUIIBHO
UCIOJIB3YIOTCS (POPMYJIBL, IOHATHUS, IPOLEAYPbI, UMEIOLIUE MPSIMOE OTHOIICHUE K
3a/1aye Ui MOATBEPKACHUS IPUHATOrO PELICHUS.

«Xopouio» — TMpaBWIbHBIA OTBET, JaeTcsi OOOCHOBAaHUE MPUHATOMY
PELICHHIO; HO C HE CYIECTBEHHBIMH OUIMOKaMH, B PacCyKIEHHUSX OTCYTCTBYET
JIOTUYECKAsl IIOCJIEN0BATEIBHOCTD; UCIOJIB3YIOTCS CCBUIKM Ha IIOJYYEHHBIE NpU
U3YYE€HUU AUCLUMILIMHBI 3HAHUS, TPAaBUIBHO HCIONb3YIOTCS (POPMYJIbl, TOHATHUSA,
IPOLEIYpPhl, HMMEIOIIME IMpPsAMOE OTHOLIIEHWE K 3ajade Il IOATBEPKICHUS
MPUHATOTO PEIICHUS.

«Y 1OBJIETBOPUTEIILHO» — TMPAaBWIbHBIA OTBET, JOIYCKAaIOTCS TpyObIe
OIMOKM B  OOOCHOBAHMHM  NPHUHSATOTO  PEIICHMs;  PAcCyKIEHUs  He
NoCJIeIOBaTEIbHbIE CYMOYpPHBIE; HCHOJB3YIOTCS CCBUIKM Ha MOJYYEHHbIE MpU
W3YYEHUU AUCIUILUIMHBI 3HAHUS; UCHOJIB3YIOTCS (DOPMYJIbI, MPOUEAYPHI, TOHATHUSA,
UMEIOIINE TPSIMOE 3HAUYEHUE JJI1 MOATBEPKACHUS MPUHATOIO PEIICHUSI, OJHAKO,
npu oOpallleHuu K HUM JIOIMYCKAarOTCSl CEpPhE3HbIE OIIMOKHU, CTYIEHT HE MOMKET
IIPaBUIIBHO UMM BOCIIOJIB30BaTHCS.

«HeynoBlIeTBOPUTENBHO, HE 3a4TEHO» —OTBET HEBEPHBINA, OTCYTCTBYET
O0OOCHOBaHME TMPHUHITOMY pEUICHHIO; CTYIEHT JEMOHCTPUPYET  IOJIHOE
HEITIOHUMAaHUE CYyTH BOIIpoOca.

Kpumepuu ouenku peghpepama

OOGyuaronuiics, 3amuInarImMi  pedepar, TOHKEH pacckazatb O €ro
aKTyaJIbHOCTH, TIOCTaBJIEHHBIX IIEIIX © 3ajadaX, HM3y4YCHHOW JIMTepaType,
CTPYKTYPE OCHOBHOM YaCTH, CACITAHHBIX B X0JI¢ paOOTHI BEIBOJAX.

[To OKOHYaHWIO BBICTYIUICHUS €My MOXKET OBITh 3aJaHO HECKOJBKO
BOTIPOCOB T10 MPEACTABIECHHON MTpodieme.

Ouenka ckiaabIBaeTCs U3 CcoOMIOfeHUs TpeOoBaHWil K  pedepary,
IPaMOTHOTO PACKPBITUS TEMbI, YMEHUSI YETKO PACCKA3bIBATh O MPEACTABICHHOM
pedepaTe, CHOCOOHOCTH TIOHSITH CYTh 33/1aBa€éMbIX MO pabOTe BOMPOCOB U HAWTH
TOYHBIEC OTBETHI HA HUX.

Peghepam, 6 komopom nonnocmwio oceewena mema u KOmopuwii 0ghopmieH
coenacrho mpebosanuam, oyeHusaemcs 0o 15 6annos.



JIisi  maHWpOBaHUS — pacdeTra TEKYIIEro peHuTHHTa, O00ydaromerocs
MCIIOJIb3YIOTCS CIIEIYIONIKE MPOTOPIUU:

Bun yueOHoro geiicteust MakcuMaJibHasi pEMTUHTOBasI
OlleHKA, 0aJ1J10B

aKaJeMuueckas aKTUBHOCTh 10
NPAKTHUECKHE 3aJITaHUS 40
U3 HUX. meKyujue npaxmuiecxkue 3a0anus 20
UmMo2080e NPpaKmuyeckoe 3a0anue 20
pPyOEXKH TEKYIIEro KOHTPOJIS 30
HTOI'O: 80

B Teuenue ydyeOHOro cemectpa Mo AMCHUIUIMHE OOYYarOIIMMCS JOJKEH
OBITh HAKOIUJICH TEKYIIMH pEeUTHHT HE MeHee 52 peHTHHroBbIx OamioB (65% oOT
MaKCUMAaJIbHOTO 3HAYEHUS TEKYILETO pEUTHUHTA.

HeoOxoaumbIMK yCIIOBUSMH JIOITYCKa, OOyYaromerocs K MpOMEXYTOYHOM
aTTecTallii 1O  JUCUUIUIMHE  SBIISAIOTCS  IOJIOKHUTENBHOE  MPOXOKIACHHUE
oOyuaromumcsi He MeHee 65% pyOexkel TeKyIero KOHTPOJIss C HAKOIJICHUEM He
MeHee 65% MaKCUMaJlbHOTO PEUTHHIOBOrO Oajlja 3a KaXIbld pyOe TEKYIIEero
KOHTPOJISL U TIOJIO)KUTEIbHOE BBINOJHEHWE UTOTOBOTO MPAKTUYECKOTO 3aJaHus C
HaKoIUIeHHeM He MeHee 65%  MakcuMaiabHOro  pelTHHroBoro  Oaa,
YCTaHOBJICHHOI'O 3a UTOI'OBOE MTPAKTHUYECKOE 3a/1aHHUE.

HeBbllloNIHEHWE ~ BBINIEYKA3aHHBIX  YCIOBMM  SIBIIIETCA  TEKYyILIEH
aKaJeMUUYeCKON 3aJl0JDKEHHOCThIO, KOTOpas JOJDKHA ObITh JIMKBUAMPOBaHA
00y4aroIuUMCs 10 KOHTPOJBHOTO MEPONPUATHUS IPOMEKYTOUHOM aTTECTALIUH.

CBeneHusi O Haauuuk Yy OOy4YarONIMXCS TEKYyIIeW aKaJIeMHYeCKOu
3aJI0JDKEHHOCTH, CpOKax M TOpsJKe [1000pa pEUTUHTOBBIX OamioB mid €€
JUKBUAALMH TOBOASTCS 10 00Y4arOUIMXCsl EAarornueCKuM pabOTHUKOM.

B cnyyae He nUKBUAAIMM TEKyLIEH aKaJeMHUYECKOW 3aJ0JIKEHHOCTH,
NeJaroruyeckuii pabOTHUK O0053aH BO BpEMsl KOHTPOJBHOTO MEPOIPHUSATHUS
POMEKYTOUYHOM aTTeCTAlMK MMOCTaBUTh 00yyaromemycsi 0 peiTHHTOBBIX OAJIIOB.

B stoM cnywae nukBUOanuMsA TEKYIIEH aKaJAeMHUYECKOW 330 DKEHHOCTH
BO3MOYKHA B NIEPHO/JIbI MPOBEECHHUS TOBTOPHOM TPOMEKYTOUHOM aTTECTALIMH.

2.3. IIpoBeeHue NPOMEKYTOYHOM ATTECTALMM 00yYAIOIIUXCH 10 AUCHUIIHHE
B COOTBETCTBHM € 0OA/UIbHO-PEHTHHIOBOM CHCTEMOW OLEHKH YCIEeBaeMOCTH
o0yuaromerocs

[IpomexxyTouHas arrecTauys 1o JUCLUIUIMHE POBOAUTCS B COOTBETCTBUHU C
[TonosxxeHneM O MTPOMEKYTOUHOM aTTecTalMu OOYYaIOIIHUXCS IO OCHOBHBIM
npodeccuoHaIbHBIM 00pa3oBatenbHbiM TporpaMmmam B AHO T10O TTIAIIK wu
[TonoxenueM o0 OaTBHO-PEUTUHIOBOM CHUCTEME OLEHKH  YCIEBAaeMOCTHU
oOydarommxcss MO  OCHOBHBIM  NIpo(ecCHOHaIbHBIM  00pa30BaTEIbHBIM
nporpammam B AHO T100 ITAIIK B nelicTByronien pegakimu.

Ha nmpomesxyTouHyto aTTecTanuto oTBOAUTCS 20 peUTUHTOBBIX OAJIIOB.

OTtBeTbl 00yYaroerocsi Ha KOHTPOJbHOM MEPONPHUSATHU MPOMEKYTOUHOU
aTTECTAIIMK OLICHUBAIOTCS MearorudeckuM pabotHukoM 1o 20 - GamIpHOM mIKae,
a UTOTOBasl OLICHKA M0 AUCLUHUILIMHE BHICTABISIETCS M0 MATHOAUIBHOM cucTeMe.




Kputepun BeicTaBneHusi oueHnku onpenenstorcs [lonoxenuem o OamibHO-
PEUTHUHTOBOM CHUCTEME OILEHKH YCIEBAEMOCTH OOYYaIOIMUXCS MO0 OCHOBHBIM
npodeccuoHaNbHBIM 00pa30BaTEIbHBIM MpOrpaMMaM - MPOrpaMMaM CPETHETo

npodeccuonansuoro odbpaszosanus B AHO I100O ITATIK.

B mponecce

ompeneneHuss pyOeKHOro pelTuHra  oO0ydarolerocs

HCITIOJIB3YCTCA CIACAYIOIIasA IiKaJia:

Pyo6exubIit KpuTtepun oieHKH 0cBOeHHA 00y4aOIMMCs y4eOHOi
pelTHHT AUCHHUILUIMHBI B X0/le KOHTPOJIbHBIX MePONPUSITHIA
NPOMEKYTOUHOM aTTeCTALMI
19-20 oOyuJaroluiics rIy60Ko U MPOYHO YCBOMII MPOTPAMMHBIN
PEUTHHIOBBIX | MaTepHall, UCUEPIIBIBAIOLIE, TOCIEI0BATENILHO, IPAMOTHO U
0ayioB JIOTHYECKH CTPOMHO €ro M3JIaraeT, TECHO YBSI3bIBACT C 3a/ladyaMU U
Oyay1iei nesTeNbHOCThIO, HE 3aTPYIHAETCS C OTBETOM IPU
BUJIOU3MEHEHUH 3a]IaHUs1, CBOOOIHO CIIPABIISIETCS € 3aJja4aMU U
IPAKTUYECKUMHU 3a/IaHUSIMU, IPABUIIbLHO 00OCHOBBIBAET MPUHSTHIC
pEILICHNUs, YMEET CaMOCTOSITENIbHO 0000IIATh U U3JaraTh
MaTepua, He JO0IycKasi OIINO0K
16-18 0OyJaroIuiicss TBEPIO 3HAET MPOTPAMMHBIN MaTepHall, TPaMOTHO
PEUTUHTOBBIX | U [0 CYLIECTBY U3JIaraeT ero, He JOMycKas CyIleCTBEHHBIX
0ayIoB HETOYHOCTEH B OTBETE Ha BOMPOC, MOKET MPABHILHO MPUMEHSTH
TEOPETUYECKHE MOJOKEHUS U BIIaIeeT HEOOXOAMMBIMU YMEHHUSIMH
¥ HaBBIKAMH TIPH BBITIOJIHEHUHU MPAKTUYECKUX 3aJaHUN
13-15 OOyYaroIINIiCsl OCBOUJI OCHOBHOM MaTepHall, HO HE 3HAET
PEUTHHTOBBIX | OTAEIBHBIX JI€TaJeH, JOMyCKAeT HETOUHOCTH, HEAOCTATOYHO
0ayioB paBUIbHBIE (POPMYITHPOBKU, HAPYIIAET MOCIEAOBATEIHLHOCTD B
U3JI0’)KEHUU MPOTPaMMHOI0 MaTepuasa U UCIBITHIBAET
3aTpyJHEHUs B BHIIOJIHEHUU NPAKTHYECKUX 3aJaHUN
1-12 OoOy4Jaronuiicss He 3HAeT 3HAYUTENBHOM YaCTH MPOrPaMMHOIO
PEUTUHTOBBIX | MaTepuUasa, I0MyCKaeT CYIECTBEHHbIE OMMOKH, C OOJIBIIUMU
0aJIIoB 3aTPYJHEHHUSIMH BBITIOJIHSACT MPAKTUUECKUE 3aJaHUS
0 HE aTTeCTOBaH
PEUTHHT OBBIX
0asuIoB

Ecmm  pesynbrar

KOHTPOJII  YCIICBACMOCTM B  pPaMKax IIPOBCACHUA

KOHTPOJIHBIX MEPOTPUITHA MPOMEKYTOUHOU aTTecTanuu (pyOeKHBIH PEUTHHT
00y4aroerocsi) HEYAOBJIECTBOPUTENbHBIN (MONIy4eHO MeHee 13 pelHTHHrOBBIX
OayIoB), TO MPOMEXKYTOUYHAsI aTTEeCTalMd MO y4eOHOW AUCIUIUIMHE (MOJYIIIO)
HEBO3MOXHA JIaKe MPU HAJIMYHUK BBICOKOTO TEKYIIETO PEUTHHTA, MTOTYUYEHHOTO 0
UTOTaM TEKYIIEr0 KOHTPOJIS M0 y4eOHOM TUCIUIUIMHE (MOIYJIIO).
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