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PA3JIEJI 1. OHUEHOYHBIE MATEPUAJIBI 110 JUCHUIIJIMHE
1.1. [lnanupyembie pe3yJabTAaThl OCBOCHUS M CIUILIHHbBI

B pesynbrare  OCBOGHMS ~ AMCHUIUIMHBI  OOydYalomMiics  JOJIKEH
ACMOHCTPHUPOBATH CICAYIOMINC PC3YJILTATHI:
O6mue KOMIeTeHHH Ilianupyembie pe3yJabTaThl 00yYeHUs!
O0mmue JucuunjinHapHbIe

OK 01. Berbupatp
CIIOCOOBI peIIeHMS 3a/1a4
npodeccnoHaIbHO N
JEATSILHOCTH
MPUMEHUTEIHHO K
pa3IUYHBIM KOHTEKCTaM

B wactu Tpy10BOTO BOCITUTAHWS:
- TOTOBHOCTb K TPYIY,
OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTUBHOM
NEeSITETbHOCTH TEXHOJIOTHICCKOU
Y COIMAIILHOW HAIPABIICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATD,
IJTAHUPOBATH M CAMOCTOSTEIIHHO
BBITIOJTHATE TaKykO

NS TEIIEHOCTD;

- UHTEpEC K pa3InyHbIM chepam
npohecCuoHATBHOU
NESITETLHOCTH, OBJIaJICHUE
YHHUBEPCATbHBIMHA YI4COHBIMU
MMO3HABATEIbHBIMU JICHCTBUSMHU:
a) 6a30BBIC JIOTHUECKHUE
NIEUCTBUS:

- CaMOCTOSATEIILHO
dhopmynupoBaTh U
aKTyaJIM3UpOBaATh IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Kiaccu(pHUKaIUU U
0000111eHM;

- OTIPEICISITh 1ENH
JESITETbHOCTH, 3371aBaTh
napameTpbl U KpUTEPUHU UX
JTOCTHOKCHHS;

- BBISBJISATh 3aKOHOMEPHOCTH U
IIPOTUBOPECYHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBHI B
JeSITeNIbHOCTD, OIIEHUBATh
COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OIICHUBATh PUCKU
MOCIIEJICTBHI IESTEIILHOCTH;

- pa3BHUBaTh KPeaTUBHOE
MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX TPOOIEM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE
JIEUCTBUSA:

- BJIaJIETh HABBIKAMH y4EOHO-
HCCIIEI0BATENBCKON U

- copMUpOBATH 3HAHMS O MECTE U
POy OMOJIOTUH B CUCTEME
€CTECTBEHHBIX HAYK, B
bopMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI
MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJIBI ¥ PEIICHUU KU3HEHHO
BAKHBIX COIUATTBHO-ITHYECKHX,
HKOHOMUYECKUX, IKOJIOTHUECKIX
mpo0JieM 4eT0BEYECTBA, a TAaKXKeE B
pEIICHUN BOTIPOCOB
paloHaIbHOIO
MIPUPOIOTIONIE30BAHUS; B
dbopMUPOBaHHUH IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJIC,
001IIECTBY, YETIOBEKY; O BKJIaJe
POCCHICKHX U 3apyOSKHBIX
YUEHBIX - OHOJIOTOB B pPa3BUTHE
Oouosioruu; GyHKIIMOHATBHOMN
IPaMOTHOCTH YeJIOBeKa JIJIst
pelieHus KU3HEHHBIX Mpo0ieM,
-YMETh BIIAJIETh CUCTEMOM
OMOJIOTUYECKHUX 3HAHUM, KOTOpast
BKJIIOYAET:

OCHOBONOJIATraloIIKe
OHOJIOTHYECKHE TEPMHUHBI 1
NOHSTHS (KU3HB, KIETKa, TKaHb,
opras, opraHusM, BUJ,
MOMYJISIINS, SKOCUCTEMA,
o6uorieHo3, bnocdepa;
MeTaboI13M, TOMEOCTa3s,
KJICTOYHBIN UIMMYHHUTET,
OuocuHTE3 OeiiKa, OMOTIOIMMEDHI,
JTUCKPETHOCTh, CAMOPETYISIHS,
CaMOBOCIIPOU3BECHHUE,
HaCJIEe/ICTBEHHOCT,
U3MEHYUBOCTb,
SHEPrO3aBUCUMOCTh, POCT U
pa3BUTHE);

OMOJOTUYECKHE TEOPUH:
kieroyHas teopus T. [lIBanna, M
[lneiinena, P. Bupxosa;
KJIOHAJIbHO-CENIEKTUBHOTO
ummyHnurera I1. Opmux, N.1.
MeuyHuKkoBa, XpOMOCOMHas




MPOEKTHOM ACSATEIBbHOCTH,
HaBBIKAMU Pa3peIICHUS
npo0em;

- BBISIBIISATH IPUYMHHO-
CJICJICTBCHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh apTyMEHThI
JUISL TOKa3aTeIbCTBA CBOMX
YTBEPKCHHUI, 3a/1aBaTh
napameTpbl U KpUTEPUU
pereHus;

- aHAJIM3UPOBATh TIOJyYEHHEIE B
XOJIe PEIICHUS 3a/1aul
pe3ynbTaThl, KPUTHUECKH
OIIEHUBATDH UX JIOCTOBEPHOCTb,
MMPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMETb MePEHOCUTh 3HAHHS B
TTO3HABATENBHYIO U
MPaKTUYECKYI0 00J1acTH
KU3HEICATCIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS
W3 Pa3HBIX MPEAMETHBIX
obOnacreii;

- BBIJIBUTATh HOBBIC HJICH,
npeyiaraTh OpUrHHAIbHBIC
TTOJIXOJTBI U PEIICHUS;

- CITOCOOHOCTH X
HCIIOJIb30BaHUS B
II03HABATEIILHON U COITUAIBHOM
MIPAKTUKE

TEOpHUsI HACIEACTBEHHOCTH T.
Moprana, 3aK0H 3apO/IbIIIEBOTO
cxoacrBa K. bapa, sBosonmonHas
teopus Y. JlapsuHa,
CHUHTETUYECKas TEOpUs
HBOJIIOLIMU, TEOPHUS aHTPOTIOTEeHE3a
Y. JlapBuHa;

Teopust buoreoreHoza B.H.
CyxkauéBa; yuenust H.J1. BaBunosa
- 0 LlenTpax MmHOrooOpasus u
MIPOUCXOKACHUS KYJIbTYPHBIX
pactenuii, A.H. CeepiioBa

- 0 TIyTAX W HaIpaBIEHUAX
sBotionuu, B.M. BepHanackoro - o
ouocdepe;

3aKOHBI (eIMHOO00pa3Hs MIOTOMKOB
MEePBOTO MOKOJICHHUS,
pacHICTUICHHS TTPU3HAKOB,
HE3aBHUCHMOTO HACIe0BaHUS
npusHakoB ['. Mennens,
CIIETIJIEHHOTO HACJIeIOBAHMS
MIPU3HAKOB ¥ HAPYIICHUS
cuermienusi renoB T. Moprana;
TOMOJIOTHYECKHX PSAI0B B
HACJIEICTBEHHON N3MEHUYNBOCTH
H.N. BaBunoBa, TeHETHYECKOTO
paBHoBecus k. Xapau u B.
Baitn6epra;

3apoapiieBoro cxojcrsa K. bapa,
OMOreHEeTHYECKOTO 3aKoHa .
I'exkens, @. Mromiepa);
MPUHLIMIIBI (YUCTOTHI FAMET,
KOMILJIEMEHTApHOCTH );

npaBuia (Muaumyma tO. JInbuxa,
3KOJIOTUYECKOW MUPaMU/Ibl YUCE,
OMOMAaCChI U SHEPTHH );

TUIoTe3bl (KoarepBaTHoi A.H.
OnapuHa,

NEepBUYHOTO OynboHa JxK.
XonpeitHa, mukpocdep C. dokca,
pubo3uma T. Uek);
-copMuUpOBaTH yMEHUS
pPacKpbIBaTh COJAEpKAHUE
OCHOBOTIOJIATAlOITUX
OMOJIOTUYECKUX TEOPHUil U
TUIIOTE3:

KJIETOYHOU, XPOMOCOMHOM,
MYTalMOHHOM, 3BOJIFOUOHHOM,
MPOUCXO0KACHUS KU3HU U
YeJI0BEKa;

BJIaJICHUE CUCTEMOM 3HaHUH 00
OCHOBHBIX METOJaX HAY4YHOTO




MO3HAHUS, HCIIOJIb3yEMBIX B
OMOJIOTMYECKUX UCCIIETOBAHUAX
JKUBBIX 0OBEKTOB M 3KOCHUCTEM
(onucanue, U3MEPEHHUE,
MIPOBEJICHIE HAOIOICHUH);
Croco0am¥ BBISIBIICHUS B OI[CHKH
AHTPOIOTEHHBIX H3MEHEHUH B
MIPHUPOJIC;

-chopMHUpPOBATH YMEHUS
PacKpbIBaTh OCHOBOIIOJIATAFOIIINC
OMOJIOTHYECKHE 3aKOHBI 1
3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunosa, 3.
I'exkens, @. Mromepa, K. bapa),
TPAHUIIBI KX TIPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

-YMETh BBIJICISITH CYIIECTBEHHBIC
MIPU3HAKU:

CTPOCHUS BUPYCOB, KIIETOK
MIPOKAPHOT U DYKAPHOT;
OJTHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTraHU3MOB,
BHUJIOB, OMOr€0IICHO30B,
9KOCHUCTEM H Onocheps;
CTPOCHHUS OPTAHOB U CHCTEM
OPraHOB PaCTCHUH, )KUBOTHBIX,
YeIIOBEKa,

MPOIIECCOB JKU3HEACATEIBHOCTH,
MPOTEKAIOIINX B OPraHU3Max
pacTeHH, )KUBOTHBIX U YEIIOBEKA;
OHMOJIOTUYECKHX MPOIIECCOB:
oOMeHa BemecTB (MeTaboIu3M),
UH(POPMAIIUU U TTPEBPAICHUS
SHEPTHH, OPOIKEHHUS,
aBTOTPO(HOTrO U reTepoTPOPHOrO
TUIIOB MTUTaHUs, POTOCHUHTE3A U
XEMOCHHTE3a, MHUTO3a, MeH03a,
rameToreHesa, SMOpPHOTeHe3a,
OCTAMOPHOHAIILHOTO Pa3BUTHS,
Pa3MHOXKCHHUS, HHIUBUIYaTbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUS
I€HOB, I'eTepo3uca; ACUCTBUI
UCKYCCTBEHHOT'O 0TOODA,
CTaOUIIM3UPYIOUIETO, ABIKYIIETO
U Pa3phIBAIOIIETO €CTECTBEHHOTO
oTbopa;

AITOTIATPUIECKOTO U
CUMIATPUUYECKOTO
BUI000pa30BaHNS; BIUSHUS
JBUKYIINX CHJT SBOJIIOIINH Ha
reHo()OH MOMYJISINY;




PUCIOCOOICHHOCTH OPraHU3MOB
K cpezie 0OuTaHusI, YepeIOBaHUs
HaIPABJIEHUN 3BOJIIOIUY;
KpPyroBOpPOTA BEIIECTB M MOTOKA
DHEPTUH B IKOCHUCTEMAX;
-IprUOOPECTH OTBIT MPUMEHEHUS
OCHOBHBIX METOJIOB HAYIHOTO
MO3HAHUS, HCIIOJIb3yEMBIX B
Oouonoruu:

HAOJIOJICHYS ¥ ONTUCAHUS JKUBBIX
CHCTEM, IIPOLIECCOB U SABJICHUMN;
OpTraHW3aIUH | TPOBEICHUS
OHMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBHDKCHUS THITOTE3, BBISIBIIATH
3aBUCHUMOCTH MEX]TY
UCCJICTyeMbIMU BETMUYNHAMM,
00BSACHATH TIOJTYICHHBIE
pe3yabTaThl U GOPMYIUPOBAThH
BBIBOJIBI C HCITOJIb30BAHUEM
HAy4YHBIX ITIOHATHH, TEOPUI U
3aKOHOB;

-chopMUPOBATH YMEHUS BBIICIATH
CYIIECTBEHHBIC TTPU3HAKH
BHUPYCOB, KJIETOK MTPOKAPUOT U
JyKapuoT;

OJIHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOT€0LICHO30B U
SKOCHUCTEM; OCOOCHHOCTH
IIPOLIECCOB OOMEHA BEIECTB U
IpEeBpalIeHUs SHEPTUHU B KJIETKE,
dboTocuHTE3a, MIACTHYECKOTO U
SHEpreTU4ecKoro ooMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a,
OTUIOIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKEHHUS, UHAUBHUIYaJIbHOTO
pa3BUTHUS OpraHU3Ma
(oHTOTCHE32), OOPBHOBI 32
CYLIECTBOBaHHUE, €CTECTBEHHOTO
oTOOpa, BUIA000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPraHu3MOB
K cpenie oOuTaHusl, BIUSHUS
KOMITOHEHTOB KOCHCTEM,
AHTPOTIOTEHHBIX N3MEHEHUH B
HKOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U
npeBpaleHle SHEPTUHU B
ouocdepe;

-copMuUpoOBaTH yMEHUS
MPUMEHSITH MMOJTy4€HHBIC 3HAHUS
JUISE OOBSICHEHUSI OMOJIOTHYECKHIX
MIPOLECCOB M SIBJICHUM, IS




MPUHSITHSI TPAKTUIECKIX
pELIECHHI B TOBCEIHEBHOW KU3HU
C LIETIbI0 0OecTIeueHus
0€30MacCHOCTH CBOETO 3/I0pPOBbS U
3710pOBbS OKPYKAIOLIUX JIFOJIEH,
co0roIeHus 3JJ0pOBOTO 00pa3a
YKU3HH, HOPM TPAMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH
MIPUPOJIHOM CpelE;

MOHUMAaHHUE HEOOXOIMMOCTH
WCIIOJIb30BAHMS JOCTHKEHUI
COBPEMEHHOM OMOJIOTHHU U
OMOTEXHOJIOTUH IS
PaIMOHAIILHOTO
MIPUPOJIOTIONIE30BAHUS; YMEHUE
HCII0JIb30BaTh COOTBETCTBYIOIIUE
apryMeHTbl, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIHKY IS
JI0Ka3aTeNbCTBA POJICTBA
OpPTaHW3MOB Pa3HBIX
CUCTEMAaTHUYECKUX TPYIIIT;
B3aMMOCBSI3U OPTaHU3MOB U
cpenbl OOUTaHMS; €IMHCTBA
YeJIOBEYECKUX pac;
HEO0OXOUMOCTH 3JI0POBOTO
00pa3a KM3HU, COXpPAHCHUS
pa3HOOOpa3us BUJIOB U
9KOCHUCTEM, KaK YCIIOBHUS
COCYILIECTBOBAHHUS TPUPOJIBI U
YeJI0BEYECTBA,

-copMUpOBaTH YMEHUS PellIaTh
OHOJIOTHYECKHE 3a/1a4H,
COCTaBIIATh TEHOTUITHYECKHE
CXEMbI CKPELMBaHUS I pa3HbIX
TUIIOB HACIIEJ0OBAHUS [TPU3HAKOB Y
OpPraHU3MOB, COCTABJISITh CXEMBbI
MEpPEeHOCa BEIIECTB U YHEPTUU B
9KOCUCTEeMaXx (LIeTH MUTaHUS,
MUIIEBbIC CETH ), BBISBIATD
MPUYHUHHO-CIICICTBEHHBIE CBSI3U
MEX/1y UCCIIeTyEMbIMU
OMOJOTUYECKUMH 00bEKTaMU,
MpOLIeCCaMy U SBJICHUSMU;
JIeNaTh BBIBOJIBI M IPOTHO3BI HA
OCHOBAaHUU MOTYYEHHBIX
pe3yabTaTOB;

-cpopMuUpOBaTH yMEHUS
KPUTHUYECKH OI[ECHUBATH
UHpOpMaLIKIO0 OHOJIOTHYECKOTO
COJIepKaHUs, BKIIFOYAIOMIYIO
TMICEBJIOHAYYHBIC 3HAHUS U3
pa3IMYHbBIX UCTOYHUKOB




(cpencTBa MaccoBoi
uHpOpMaLY, HAYYHO-
HOTYJISIPHBIE MaTepUalIbl);
UHTEPIPETHPOBATH ITUYECKHE
ACTIEKThI COBPEMEHHBIX
HCCIICAOBAHUM B OUOJIOTUH,
MeIUIuHE, OMOTEXHOJIOTHH;
paccMaTpuBarh rio0aabHbIE
9KOJIOTMUECKUE MTPOOIIEMbI
COBPEMEHHOCTH, (POPMHPOBATH TIO
OTHOIIEHHIO K HUM COOCTBEHHYIO
MIO3HIINIO, YMEHHUE OIICHUBATh
ITUYECKHE aCTIEKThI COBPEMEHHBIX
HCCIIEIOBaHMUI B 00J1aCTH
OMOTEXHOJIOTHH U TeHETUIECKUX
TEXHOJIOTUH (KJIIOHHPOBAHHE,
HCKYCCTBEHHOE OTUIOIOTBOPEHHE,
HaIlpaBJICHHOE N3MEHEHHE TeHOMa
U CO3JJaHHE TPAHCTEHHBIX
OpraHu3MOB);

-copMHUpPOBATH YMEHUS
cO31aBaTh COOCTBEHHBIE
MUChbMEHHBIC U YCTHBIC
COOOIIIEHUS Ha OCHOBE
OuoJsiornueckoil nHGpOpMaIuu 13
HECKOJIbKUX UCTOYHUKOB,
rPaMOTHO UCHOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH;
- YMETb BBIIBUTATh TUIIOTE3HI,
MIPOBEPSTH X
SKCIIEPUMEHTAIbHBIMU
cpencTBamu, GopMyIupys 1elb
UCCJIEIOBaHUS, aHAJTM3UPOBATh
MOJIy4YE€HHBIE PE3YAbTAThl U
JIeNIaTh BBIBOJIBI;

-IIPUHUMATh Y4acTUe B HAy4YHO-
UCCIIeIOBATENbCKON padoTe 1o
OMOJIOTUH, SKOJIOTHH U MEAUIINHE,
MPOBOAMMON Ha 0a3e IIKOJIbHBIX
HAy4YHBIX OOIIECTB U MyOIMYHO
MPEJICTABIISITH TOTy4YEeHHBIE
pe3yabTaThl HA YYCHUUECKUX
KOH(EepeHIMSIX pa3HOTO YPOBHS;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOWCKA, aHaJIN3a U
HUHTEPIIPETAINH
uHpOpMaINH, U
nH(OpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a7a4
npodeccuoHaIbHON

B o0mactu ieHHOCTH HAyYHOTO
TIO3HAHHUS:

- cOpMUPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
0O0I11eCTBEHHOH NMPaKTHKH,
OCHOBaHHOTO Ha JTNaJIore

-c(hopmMupoBaTH YMEHUS
KPUTUYECKH OLICHHBATh
UHpOpMaLHI0 OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOIIYIO
TNICeB/IOHAYYHbIE 3HAHUS U3
Pa3ITUYHBIX UCTOYHHKOB
(cpencTBa MaccoBoOi
UH(pOpPMAIINHY, HAYIHO-
HOMYJISIPHBIE MAaTEPHAIbI);




JACATCIBHOCTH

KYJIBTYp, CIIOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTa B
MOJMKYJIBTYPHOM MUPE;

- COBEpPLIECHCTBOBAHUE SI3bIKOBOM
Y YUTATEIILCKON KYJIBTYPBI KaK
CpEACTBA B3aUMOJECHCTBUSA
MEXK/1y JFOJIbMH U TIO3HAHUS
MUDA;

- OCO3HAHME [ICHHOCTH Hay4YHOU
JeITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH IPOCKTHYIO U
HCCIIEI0BATENECKYIO
JeATSILHOCTh HHIANBUIYAILHO U
B IPYIIIIE;

OBnaseHne yHUBEpCaIbHBIMU
y4eOHBIMH MTO3HABATEIBHBIMU
JICACTBUSMU:

B) paboTa ¢ nHpopmaruei:

- BJIQJICTh HABBIKAMH TIOJTyICHUS
UHPOPMAIIMH 13 UCTOYHUKOB
pa3HBIX TUTIOB, CAMOCTOSITEIILHO
OCYIIECTBIIST TIOUCK, aHAJIN3,
CHCTEMAaTH3AIHIO U
WHTEPIPETAIHIO HHPOPMAITHH
pa3IMYHBIX BUJOB U GOPM
MPEICTaBIICHHS,

- CO3/1aBaTh TEKCTHI B PA3INYHBIX
(dhopmaTax ¢ yueToM Ha3HAUYCHHUSI
nH(pOpMAIIUU U TIETEBOM
ayJMTOPHH, BBIOHpas
ONTUMAIIbHYIO (OpMY
NPECTaBJICHUS U BU3yAJIN3allNH;
- OIICHHMBATH JIOCTOBEPHOCTH,
JIETUTUMHOCTh UHPOPMAIINH, e
COOTBETCTBHUE MPABOBBIM U
MOPAJIBHO-3THYECKUM HOPMaM;
- HCIIOJIL30BaTh CPEJICTBA
UH(POPMAIMOHHBIX
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX
OpraHU3aIMOHHBIX 3a]1a4 C
coOuro/IecHreM TpeOOBaHUi
SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUCHBI,
pecypcocOepexeH s, MPaBOBBIX
Y 3TUYECKUX HOPM, HOpM
UH(pOPMAIIMOHHOH
0e30IMacHOCTH;

- BJIQJICTh HABBIKAMU
pacro3HaBaHMsI U 3alUTHI

HHTEPHIPETUPOBATL ITUYECKHE
ACIICKTbI COBPCMCHHBIX
HCCIIeIOBaHUI B OMOJIOTHH,
MeIUIIMHE, ONOTEXHOJIOTUH,
-UHTEPIIPETUPOBATH ITUUECKUE
ACIICKTbI COBPCMCHHBIX
HCCIICAOBAHUM B OMOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;
paccMaTpuBarh rio0aabHbIE
9KOJIOTMYECKHE TPOOIIEMBI
COBPEMEHHOCTH, (POPMHPOBATH TIO
OTHOIICHUIO K HUM CO6CTBGHHYIO
MO3UIUIO, YMEHUE OIICHUBATH
9TUYCCKUC aClICKTbl COBPEMCHHBIX
MccieI0BaHui B 001acTH
OMOTEXHOIOTUH U TEHETHUECKAX
TEXHOJIOTUH (KIIOHUPOBaHUE,
HUCKYCCTBCHHOE OILIOIOTBOPEHUE,
HaPaBIIEHHOE H3MCHEHHE TeHOMA
U CO3JIaHUE TPAHCTCHHBIX
OpraHu3MOB);

-cpopMupoOBaTH yMEHUS
CcO31aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHbBIE
COOOIIIEHUS Ha OCHOBE
OuoJsiornueckoil MHGpOpMaIuu u3
HECKOJIbKUX UCTOYHUKOB,
rPaMOTHO UCIOJB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH




uH(pOpMaINH,
nH(POPMAITMOHHOH
0€3011aCHOCTH JIMYHOCTH

OK 04. DddexrrBHO
B3aMMO/ICMICTBOBATh U
paboTaTh B KOJUICKTHUBE H
KOMaH/Ie

- TOTOBHOCTH M CITIOCOOHOCTB K
00pa30BaHUIO U CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIECICHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENIBCKOM, IPOEKTHON
1 COIIMAJIbHOM NEATCILHOCTH;
OBnazeHue yHuBepCallbHBIMU
KOMMYHHKATHBHBIMA
JICUCTBUSMU:

0) coBMecTHas ACSITEIbHOCTD:

- IOHUMAaTh U UCTIOJIB30BATh
MPEUMYIIECTBA KOMAHIHOM U
WHJIMBUIYyIBHON paObOTHI;

- IPUHUMATh 1EJIM COBMECTHON
NESITeTbHOCTH, OPTraHN30BBIBATh
Y KOOPAMHHUPOBATH JICHCTBUSI 110
€€ JIOCTH>KEHHUIO: COCTABIISTh
IIJIaH JCUCTBUMN, PACTIPEIEIISATh
pOJIY C y4E€TOM MHEHHUI
YY9aCTHHKOB 00CYK/1aTh
pe3yJbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATH U BBITIOIHSTh
paboTy B YCIOBHSIX PEATHHOTO,
BHUPTYaJIbHOTO U
KOMOMHHPOBAaHHOTO
B3aMMO/JICHCTBHUS;

- OCYUIECTBJIATH MIO3UTUBHOE
CTpaTeruueckoe MoBeICHUE B
Pa3IUYHBIX CUTYaLUSAX,
IPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh
UHUIIUATUBHBIM

OBnaseHue yHUBEPCAIbHBIMU
PEryIATUBHBIMU JIEHCTBUAMU:
T') IPUHATHE ce0s U IPYTUX
JIIOIEH:

- IPUHUMATh MOTHUBBI U
apryMEeHThI IPYTUX JIIOIEeH Npu
aHaJIN3€ Pe3yJIbTaTOB
JESATENbHOCTH;

- IPU3HABATh CBOE MPABO U
IpaBo JAPYrUX JIFOAEeH Ha
OIIINOKU,

- pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MUP C IO3ULIUU
JPYroro 4ejoBeKa

-chopmupoBaTh yMEHUS
co3/1aBaTh COOCTBEHHbIE
NUCHMEHHBIC U YCTHBIC
COOO0I1IeHNs HA OCHOBE
Oouonornyeckoit mHGopMaun u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO MCIOJIb30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH;
- YMETh BBIJBUTAThH TUTIOTE3HI,
IPOBEPATH MX
OKCTIEPUMEHTAIbHBIMH
cpeacTBaMu, GOpMYIHPYS 1Ieb
UCCIIEIOBAHMS, aHATU3UPOBATh
MIOJTy9EeHHBIC PE3YIIbTAThl U
JIeTIaTh BHIBOJIBI,

-IPUHAMATh Y9acTHE B HAYYHO-
HCCIIEIOBATEILCKOM padoTe o
OMOJIOTUH, SKOJOTHU U MEIULINHE,
MIPOBOIMMOM Ha 0a3e MIKOJIBHBIX
Hay4YHBIX OOIIECTB U MTyOIMYHO
IPEJCTABIIATh [10JIyYEHHbIE
pe3ynbTaThl HA YUEHHUUECKUX
KOH(EPEHIIHMSIX PA3HOTO YPOBHS

OK 07. ConeticTBOBaThH

B o0mactu 3K010rHYecKoro

-BJIaJIETh CUCTEMOM 3HAHUI 00




COXpPaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHHH KIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ dEKTUBHO JCHCTBOBATH
B UpE3BbIYANHBIX
CUTYalHsAX

BOCIIUTaHMSL:
- cpOpMUPOBAHHOCTH
3KOJIOTHYECKOU KYJIbTYpBI,
[IOHUMAaHUE BIUSHUSA
COLMAIbHO- DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOJIHON U COLIMATBHOM
Cpe/ibl, 0CO3HAHUE TTI00aIbHOIO
XapakTepa dKOJIOTMYECKUX
npo0Oiem;

- IUIAaHUPOBAHUE U
OCYILIECTBJIEHUE JICUCTBUI B
OKpYXKaOIIEH Cpesie Ha OCHOBE
3HaHUS LEeNel YCTOMYMBOTO
pPa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HETPUITHE ICHCTBUM,
MIPUHOCSIINX BPEJl OKPYKaroLen
cpene;

- YMEHHE NPOTHO3UPOBATH
HeOaronpusiTHbIE
9KOJIOTHYECKHE MOCIEACTBUS
NpPEIITPUHUMAEMBIX JEHCTBUMH,
MpeoTBpaIlaTh UX;

- paclIMpEeHHUE OIBITA
JESTEIILHOCTH SKOJIOTMYECKON
HaIIPABJICHHOCTH HAa OCHOBE
3HaHUH 10 (PU3KKE

OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIIOJIb3yEMBIX B
OMOJIOTMYECKUX UCCIIETOBAHUAX
JKUBBIX 0OBEKTOB M 3KOCHUCTEM
(omucanue, U3MEPEHHUE,
MpOBeICHNE HAOTIOICHUH );
Croco0am¥u BBISIBIICHUS M OIEHKH
AHTPOIOTEHHBIX H3MEHEHUH B
MIPHUPOJIC;

-YMETh BBISBIISITh OTIIMYUTCIILHBIC
MPU3HAKU )KUBBIX CHCTEM, B TOM
yuclie rpuboB, pacTeHUH,
YKUBOTHBIX U YCIIOBEKA;
IPUCTIOCOOIEHHOCTh BUAOB K
cpene oouTaHus, aOMOTUYECKHUX U
OMOTUYECKUX KOMIIOHCHTOB
DKOCHCTEM, B3aMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX H3MEHEHUH B
9KOCHCTEMAaX CBOECH MECTHOCTH,
-YMETh BBIJICISITH CYIIECTBEHHBIC
MPU3HAKN OMOJIOTHYCCKUX
MIPOIIECCOB:

oOMeHa BemecTB (MeTaboIu3M),
nH(pOpPMaLIMU U MPEeBpaIleHUs
SHEPTHH, OPOIKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOTO
TUTIOB MUTaHUA, GOTOCUHTE3A U
XEMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, SMOpuoreHesa,
MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUSI, UHAUBHUIYaJIbHOTO
pa3BUTHA OpraHU3Ma
(oHTOTEHE3A), B3aMMO/ICHCTBHS
TEHOB, FeTEpPO3HCa;

JIEHCTBUM UCKYCCTBEHHOTO
oTOOpa, CTAOMIM3UPYIOIIETO,
JIBUKYIIETO ¥ Pa3phIBAIOIIETO
€CTeCTBEHHOT0 0TOOpA;
AITOTIATPUYECKOTO U
CUMIATPUYECKOTO
BUI000pa30BaHNs; BIUSHUS
JBUKYIINX CUJT 9BOJIOINH Ha
reHO()OH MOMYJISINY;
MPUCTIOCOOIEHHOCTH OPraHu3MOB
K cpenie oOuTaHusl, Yepe1oBaHU
HaIpPaBIIEHUH 3BOJIOIUH;
KpPyroBOpPOTA BEIIECTB M MOTOKA
SHEPTUH B IKOCHCTEMAX




1.2. dopma nNpPOMEeXKYTOYHOH AaTTECTALMHM O0ydYamolIerocsi 1o
AUCHUTIIHHE

dopMaMy POMEKYTOYHOM aTTecTallud MO JUCUUIIIMHE SIBISIETCS 3a4eT C
orieHKkoM (muddepeHnmpoBaHHbId 3a4eT) (2 cemecTp), KOTOPBIM MPOBOJIUTCS B
NMMCbMEHHOU (hopme.

1.3. OueHo4HbIe MAaTEPHAJIBI IJIA POBEICHHUS POMEKYTOYHON ATTECTAMHU
00y4aroIuxcs Mo JUCHUIVINHE

2 cemecTp

Koasl kouTposampyemsbix komnerenuuii: OK 01, OK 02, OK 04
dopma KoHTPOJsE: TudPepeHITUPOBAHHBIN 3a4eT
KounTposbHas padora

1. A3oTucroe ocHoBaHue ajeHuH B MoJiekyJe [IHK kommiementapHo...
1) ryanuny;

2) UUTO3UHY;

3) ypauuiy;

4) TUMURY.

2. K nypuHOBBIM a30THCTBHIM OCHOBAHHMSIM OTHOCSTCHL...

1) aneHuH U ryaHuH;

2) TyaHWH ¥ LIUTO3MH,;

3) UMTO3UH U ypaIui;

4) ypanui u aJicHUH.

3. Boi0epure pynkuno uPHK?

1) XxpaHeHHEe TeHEeTUYEeCKON HH(pOpMaIInu;

2) TpaHCHIOPT aMUHOKHUCIIOTHI B pUOOCOMY;

3) BXOOUT B cOCTaB pubOCOM;

4) nepenoc renernueckoit nadopmanuro ot JITHK k pubocome.

4. KiIeTKH 2yKapuoT He CoJepkKar...

1) nuzocom;

2) pubocowm;

3) me30coMm.;

4) xoMIuiekca ['oab1Ku.

5. KileTKH NpPOKapHoOT COAEepPIKAaT...

1) KJIEeTOYHBIN UEHTP;

2) SHIIOIIa3MaTHYECKYIO CETh;

3) pubOCOMBI I ME30COMBI;

4) xomruiekc ['onbaKu U JIN30COMBI.

6. Kakue opranoubl BCTPe4alTCs TOJIbKO B PACTUTENbHBIX KIeTKax?
1) sHpomIa3MaTuyecKas CeTh;

2) TIaCTU/IbI;

3) MUTOXOHIPHH;

4) xommieke ["onbxKu.

7. B metaazHoil XxpoMocoMe BbIACJIAIOT...

1) nneuyu u ueHTpocomy;

2) LICHTPOCOMY U LEHTPHUOJIH;



3) LEHTPUOHU U LIEHTPOMEPY;

4) ueHTpoMepy U IJIeUH.

8. K aBrorpodam oTrHOCATCH...

1) BUpycsl;

2) XeMOCHHTE3UPYIOIINe OaKTepuu;

3) rpulsr;

4) mapa3uTuueckue OaKTepuHu.

9. Tpanckpunuusi — 3710...

1) cBa3piBaHne aMUHOKHUCIOTHI ¢ TPHK;

2) nepeHoCc aMHUHOKHCIIOTHI B puOOCOMY;

3) ynBoenue monekyisl JJHK;

4) cunte3 uPHK na matpure JIHK.

10. Eciiu koaupywomasi 0eJIoK 4acTh resa cogep:kut 6000 map HykjieoTuaos,
TO CKOJIbKO AMHUHOKHUCJIOT B KOJAUPYeMOil MoJieKyJie Oesika?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kaxkue u3 nepe4ucjeHHbIX 00J1e3Hel, BbI3BIBAKTCA BUpycaMu?
a) TyOepkyne3 u nudpTepus;

0) dudrepus u CITN/;

B) CIIN/I v rpunm;

I') TPUIIN U TYOEpKYyJIe3;

12. B pe3yabTaTe nepBoro aeJieHus1 Meio3a MPOUCXOIUT:
a) yBenu4eHre Habopa XpoMOCoM;

0) yMeHbIIIeHHE Habopa XPOMOCOM;

B) COXpaHEHHE UCXOJHOT0 Habopa XPOMOCOM.

13. Yro npoucxoaut B anadase II meiioza?

a) CriUpain3alus XpoMOCOM;

0) pacxokI€HHE K TOJTI0CaM JIBYXpPOMATUIHBIX XPOMOCOM;
B) PacCXOKJECHHE K MOJIFOCAM XPOMAaTHU/;

I') pacrojoKeHHUEe XPOMOCOM B IJIOCKOCTU 3KBATOPa KIETKH.
14. YcTaHOBUTE COOTBETCTBHE

Opranony DyHKIMSA
1) pubocoma A) niepeBapruBaHUE OTMEPIINX KIETOK
2) XJ10pOIIACTHI b) dboTtocuntes
3) IU30COMBI B) cunTes Genka
4) ueHTpuonau ") oOpa3oBaHue BepeTeHa JeIeHuUs

15. BoiOepuTe XMMHUYECKHE IJIEMEHTbI KJIETKH, KOTOpPble BXOASAT B COCTAB
OpPraHM4YecKMX BelleCTB:

1) xanmpLmi;

2) yriepon;

3) UMHK;

4) BOOOPO/I;




5) kucnopon;

6) Melib;
7) a30T.
16. YcTraHoBHUTE COOTBETCTBHE

I'pynnbl aMMHOKHCJIOT IlpeacraBuresun
1. HeittpanbHble A) rmyTaMHHOBAs KUCIIOTa
2. Kucnsbie b) nmu3un
3. OCHOBHBIE B) ananun

17. B moaexkyae JHK nykieoruasbl, coaep:kamue ageHuH, coctapasior 10%.
CKoOJIbKO TIPOLEHTOB B /JaHHOW MOJeKYJie HYKJIEOTHI0B, COJEepPKALIMX
HUTO3NH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B mouiekysie PHK Hyki/ieoTuabl, cogep:xaimne ypamui, cocTaBiasaoT — 30%
u ageHUH — 40%. CKoJbKO TNPOLEHTOB AJCEHWJIOBBIX HYKJICOTHIOB
conep:xkurcss B uemu JIHK, kommiemMeHTapHOMTOH, Ha  KOTOpOH
cuHTe3upoBagach 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuactrok mosekyabl JIHK cocrouT u3 60 map nykiaeoruaon. Onpenenaure
JJIMHY 3TOr0 y4yacTka (paccrosinne Mmexay nykiaeorugamu B JIHK cocraBiasier
0,34 um)

1) 20,4,

2) 24;

3) 10,2;

4) 30.

20. ®parment mosekyabl JHK conepxut 1230 HyK/1€0THAHBIX OCTATKOB.
CKo0JIbKO AMHHOKHCJIOT Oy/eT BXOAUTH B cOCTAB Oejika?

1) 205;
2) 410;
3) 408;
4) 360.
9TaJIOH 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 0 B 1-B; | 24,57 | 1-B; 4 3 1 2
2-b; 2-A;
3-A; 3-b

4T




2 cemecTp
Koabl konTposupyemsbix komnerenuuii: OK 01, OK 02, OK 04, OK 07,
®opma KOHTPOJISA: TUPPEepPEeHIIMPOBAHHBIN 3a4eT
3aganusa k 3a4ery
Yacrs 1
1. XUMHWYECKYO OCHOBY XPOMOCOMBI COCTABJIAET MOJIEKVYJIA
+ 1) 1e30KCUPUOOHYKICHHOBOW KHUCIOTHI
2) puOOHYKJICHHOBOW KHUCIIOTHI
3) nunuaa
4) monucaxapuaa
2. YAAJIEHUE JUMEPOB TUMMWHA B MOJIEKVIJIE IHK ITPOUCXOIAUT B
[MTPOLIECCE
1) TpancBepcun
+ 2) penapauuu
3) perukanuu
4) Tpancpopmanuu
3. JUIA OBPA30OBAHUIA JIMIINAHOI'O BUCJIOA BAXHbI
B3ANMOJIEMCTBUSA MEXY MOJIEKVJIAMU JIMITNUOB:
1) BomopoHbIE U HIOHHBIE
2) MOHHBIE U KOBAJICHTHBIC
3) KoBaJIeHTHBIE U THAPODHOOHBIE
+ 4) Toabko ruaApodoOHbIE
4. YIAJTEHUE IUMEPOB TUMHWHA B MOJIEKVIJIE JJHK [TPOUCXOJUT B
[MTPOLIECCE
+ 1) penapauuu
2) TpaHcdopmaruu
3) TpaHCBepCcUU
4) perTuKanuu
5. 11 KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) amuHOKHUCTOT
2) HYyKJICOTHU]IOB
+ 3) rmuKoreHa
4) pochomunmmon
6. B ITIPO®A3E MUTO3A JJIMHA XPOMOCOMbI YMEHBIIAETCA 3A
CYHET
1) Tpanckpunuuu
2) penymiKaiuu
3) neHarypauuu
+ 4) cnupanuzanuu
7. BIATOJAPS KOHBIOT' AT U KPOCCUHI'OBEPY ITPOUCXOJUT
1) yBenuueHue yrcia XxpoOMOCOM BJIBOE
+ 2) oOMeH renetnueckoil nHpopmManuen Mexay roMoJIOTMYHBIMU XPOMOCOMaMU
3) yMEHBIIIEHHE YncIa XpOMOCOM BIIBOE
4) yBeJIMUEHHE YHCIia TaMET
8. IOJIUTIEIITUAHBIE HEITN CUHTE3UPYIOTCA HA PUBOCOMAX,



HAXOAAINXCA:

1) B iuTO30J1€ ¥ MOAU(PUIIUPYIOTCS TAKKE B IIUTO30JIC

2) B 1IuTO30J1€, 3aTeM MOAU(PUIUPYIOTCA B anmnapate ["onbmku

+ 3) Ha MeMOpaHe 3HJ0MIIa3MaTHYECKOT0 PETUKYyMa, 3aTeM MOAU(ULIUPYIOTCS B
anmapare [ oybaxu

4) B uuTo30I1€, 3aTEM MOJAUPHUIIUPYIOTCS B JIIOMEHE JIN30COMBI

9. UHTPOHbBI BCTPEYHAIOTCS B 'EHAX

+ 1) ToJIbKO 3yKapuoT apxeOaKkTepuid

2) syKapHuoT U 3y0aKkTepuid

3) sybakTepuit u apxedakrepuit

4) apxebakTepuil U IyKapuoT

10. BCE PEAKIIMN CUHTE3A OPITAHUYECKMX BEHIECTB B KJIETKE
[MPOUCXOJAT

1) obpazoBanuem monekyn ATD

2) ¢ 0CBOOOXKACHUEM dHEPTUU

3) pacilernyieHueM BelleCTB

+ 4) UCTI0JIb30BAaHUEM DHEPTUU

11. W3 OJHOM MOJIEKVJbI HYKJEMHOBOM KUCJIOTHI B
COEIMHEHWUA C BEJIKAMU COCTOUT

1) mutoxoHApUS

+ 2) XxpoMocoma

3) ren

4) xmoporiact

12. ZOYEPHUE XPOMATUIbI CTAHOBATCA CAMOCTOSATEJIbHBIMUA
XPOMOCOMAMU TTOCJIE

1) cnapuBaHUsI TOMOJIOTHYHBIX XPOMATH]T

2) oOMeHa yJacTKaMHu MEKy TOMOJIOTHYHBIMUA XPOMOCOMaMH

+ 3) pa3nesieHus: COCIUHSIONIEN UX IEHTPOMEPHI

4) BbICTpauBaHUsI XpOMOCOM B SKBATOPUAIBHOM MJIOCKOCTH KJIETKU

13. TEHETUYECKHUI KOJI — OTO:

1) Habop KJIETOYHBIX TEHOB

2) HYKJICOTH/IHAS TIOCJIEI0BATEIbHOCTh T€HA

3) reHeTnyecKas FKCIpPeCCHst

+ 4) cucreMa 3amucH reHeTUIeCKON HHPOpMAITHH

14. B KAKUX 13 ITEPEYNCJIEHHbBIX OPI"TAHEJUUI CAMAS BBICOKAA
KOHIIEHTPAIIUA Ca2+

1) snpe

+ 2) MUTOXOHAPUSIX

3) nuTomnaazme

4) annapare ['onbaxu

15. KAKHWE W3 TIEPEYUCIIEHHBIX HWXE CTPYKTYP KIIETKU HE
NMEIOT MEMBPAHBI

1) nu3ocombl

2) XJ0pOIIACThI

+ 3) SApBIIIKH



4) anmapart ['onbaxu

Yacrs 2

16. BOCCTAHOBUTE B NCTOPUYECKOM IIUJTAHE
[IOCJIEJJOBATEJILHOCTh DTAIIOB BO3JEUCTBUS YEJIOBEKA HA
BUOC®EPY:

1) ycuneHue BAMSHUS Ha MNPUPOLY C KOPEHHBIM MNPeoOpa3OBAHMEM YacCTH
HKOCHUCTEM;

2) U3MEHEHHUE PKOCUCTEM 4Yepe3 MacTb0y CKOTa, YCKOPEHHE pOCTa TPaB IyTEM UX
BBDKUTAHUS U T. I1.;

3) rnobanbHOE U3MEHEHHUE BCEX HKOJIOTMYECKUX KOMIIOHEHTOB B IIEJIOM B CBS3U C
HEOrpaHMYECHHOU MHTEHCU(UKALIMEN X035HCTBA;

4) CcBEepXMHTEHCUBHAs O0XOTa 0e3 pEe3KOro M3MEHEHHUs SKOCHUCTEM B MEpUOJ]
CTaHOBJICHUSI YEJIOBEUECTBA;

5) Bo3neicTBUE M0IeH Ha Orocdepy TUITb KaKk OOBIYHBIX OMOJIOTHUECKUX BUJIOB.
17. BBIBEPUTE TIPOLIECCHI, TTPOTEKAIOIIMWE B IMPO®A3E ITEPBOI'O
JIEJIEHWS MEWO3A

1) oOMeH ydacTKaMu XpOMOCOM

2) Habop xpomocoM u yucio mosekyn JIHK B knetke — 4n4c

3) neneHue HEeHTpOMEP XPOMOCOM

4) popmupoBaHue BepeTeHa JEICHHUS

5) BBICTpauBaHUE XPOMOCOM IO 3KBATOPY KJIETKH

18. KAKHE IIPOLECCBHI ITPOUCXOOAT B KIIETKE B IIEPMO/
NHTEP®A3BI?

1) cnupanuzanus XpoMOCOM

2) peaymukanus mosiekyn JJHK

3) pacTBOpeHHUE SIICPHON 000JIOUKU

4) cuHTE3 OEIKOB B ITUTOILIA3ME

5) cunte3 uPHK B simpe

19. MAIJIBIE KPYI'OBOPOTHI VIJIEPOAJA B BHUOCOEPE MOI'VT
OCYHIECTBJIATHCA CIIEAYIOLINM ITYTEM:

1) yriekucnplii ra3 BeleNseTCA B aTMocdepy B mpoiiecce GOTOCHHTE3a B THEBHOE
BpEMsI, @ B HOYHOE BPEMSI €r0 YacCTh MOIJIOIAETCS PACTEHUSIMU U3 CPEbL;

2) YrAeKuCHbld Ta3 MOoTriomaercs u3 atMocdepsl B mporecce (HOTOCHHTE3a B
JTHEBHOE BPEMsi, @ B HOUHOE BPEMSI €T0 YaCTh BBIIEIAETCS PACTEHUSIMU B CPENLY;

3) yrmekucnwlii Ta3z arMocdepbl TOrIomaeTcss B mporecce (GOTOCHHTE3a C
oOpa3oBaHWEM OpPTraHWYECKUX BEIIECTB, a C THUOEIBI0 PACTCHUH W >KHUBOTHBIX
MIPOUCXOUT OKUCIICHHE OPraHUYECKUX BELIECTB C BBIICICHUEM YTJIEKUCIIOrO rasa;
4) yriekuciblid Ta3 atMocdepsl MorjiomaeTcss B mpoiecce GOTOCHHTE3a, a MPHU
JbIXaHUU BbIEIISIETCS B aTMOC]eEpYy;

5) yriekucinbiii ra3 atMoc@epsl MOrjomaeTcss B mnpouecce (OTOCUHTE3a, a MpU
CKUTaHUU OPTraHUYECKUX BEUIECTB BhIIEIAECTCS B aTMOochepy.

20. YKAXKUTE IMOCJIIEJOBATEJIBHOCTD ®A3 OIUIOAOTBOPEHUAL.

1) cnusHue TamMeT, Wik CUHTaMuil

2) TUCTAHTHOE B3aMMOJICMCTBHE U COJMMIKCHUE TaMET



3) KOHTaKTHOE B3aUMO/JICUCTBUE TaMET U aKTUBALIUS STUIIEKICTKU

21. YCTAHOBUTE [NOCJITEAOBATEJIBHOCTD CTAJIUN
NHAVBUYAJIBHOI'O PASBUTHUA YEJIOBEKA, HAUNHASA OT 3UT'OTHI.
1) popMupoBaHme YeTHIPEXKAMEPHOTO CEPLIA

2) obpa3zoBaHue 0JaCTOMEPOB

3) popMupoBaHrie HEPBHOI CUCTEMBI

4) popmupoBanre Me30A€pPMbl

5) obpazoBaHue IBYXCIOMHOTO 3apObIIia

22. BBIBEPUTE TPU ®YHKIIWUU ITJTASMA THYECKOI MEMBEPAHBI

1) obecrieunBaeT MOCTYIJICHUE B KJIETKY HOHOB U MEJIKUX MOJICKYJI

2) obecrieurBaeT MEPEABUIKEHUE BEIIECTB B KIETKE

3) OTTpaHUYUBAET IUTOIJIA3MY OT OKPYKAIOUIEH CpeJIbl

4) yyacTBYeT B MOTJIONIEHUH BEIIECTB KJICTKON

5) mpuaet KIeTKe KECTKy Gopmy

6) ciyxut matpuuent 1t cuare3a uPHK

23. BBIBEPUTE JIBA TIPU3HAKA HE ITOAXOIALIME OJIA OIIMCAHUA
TPAHCKPUIIHNN YV DYKAPUOT

1) o6pa3oBaHKe MOJMHYKICOTUITHON LIETIH

2) COeANHSIIOTCS HYKIJICOTH/IBI, COJIEPKAINE J€30KCUPUO03Y

3) maTtpunei ciyxut mosekyina JJHK

4) IpOUCXOUT B SAPE

5) yaBoenue monekyibsl JJHK

24. YCTAHOBUTE [MHOCJIIEAOBATEJIBHOCTb [MPOLIECCOB
OSMBPUOHAJIBHOI'O PA3BUTHA [TO3BOHOYHLBIX )KUBOTHBIX:

1) 3akmanka 3a4aTOYHBIX OPraHOB 3apPOJIbIIIA

2) HampaBJICHHBIE TIEPEMENIEHUS KICTOK U UX nuddhepeHIpoBKa

3) pa3BUTHE HEPBHOM MJIACTUHKHU

4) cnusiHUE STULEKJICTKHA B CTIepMaTo30M1a U 00pa30BaHUE 3UTOTHI

5) dbopMupoBaHHEe MHOTOKJIETOYHOTO OJJHOCIOWHOIO 3apOIbIIa

25. YIIOPAAOYUTE NCKOITAEMBIE ®OPMbI YHEJIOBEKA 110 BPEMEHU
CYIIECTBOBAHUS, HAUMHAS C CAMOI JPEBHEN ®OPMBI:

1) YUenoBek ymenblii

2) KpomaHbOHIIBI

3) HeannepranbIisl

4) YenoBeK MPSIMOXOISIIITUN

5) ABcTpanonurex

JTaJI0HbI OTBETOB!

16 17 18 19 20 21 22 23 24 25

54213| 14 245 | 345 | 231 25431 134 25 [145231]5143,72

Yacrts 3

3amanue 26. Omnpenenute, Kakas OKpacka I[BETKOB OyAET y pacTeHU ropoxa,
MOJYYEHHBIX OT CAMOOMBUICHUS TOMO3UTOTHBIX POJAUTEIBCKUX (DOPM C KpPaCHBIMHU
1 ¢ OEJIBIMM IIBETKAMH, a TAK)KE OT UX CKPEIIUBAHUI MEXTy c000i1.0




3aganme 27. Ha pebenka c | rpynmoil KpoBH B pOAJOME HPETEHIYIOT IBE
POUTENIbCKUE TAPHI:

— 1 mapa: mats ¢ I, oren ¢ IV rpynnoi kpoBu;

— 2 mapa: mats co I, oren ¢ III rpynmoi kpoBwu.

Kakoit mape nmpunaiexuT peOeHoK?

3ananue 28. Omnpenenure CpeIHH pa3Mep JUMCTOYKOB Yy Oe€loro Kiesepa,
MOJIyYEHHOT'0 OT CKPEIIMBAaHUS F€TOPO3UTOTHBIX pacTeHU ¢ juctoukamu 10 u 7
MM COOTBETCTBEHHO.

3aganme 29. [IpoanHanu3upyiTe XapakTep Mepeaadyd PEeleCcCUBHOTO, YACTUYHO
CLEIUICHHOI'O C MOJIOM, HACJIEeJICTBEHHOI0 3a00JI€BaHUs OT MaTepy K MOTOMKaM.
3apanme 30. 13 snemeHToB cooOmiecTBa (MOJIEBKA, 36pHO 371aKOB, (PUIIMH, XOPEK)
COCTaBbTE MHUILEBYIO IIENb U HA OCHOBAaHUU IMPaBUJIA HKOJOTHUYECKON MUPaAMUIBI
OTIpPEJIENIUTE, CKOJIBKO HYXHO 3€pHa, YTOOBI B JIECy BBIPOC OJAMH (UINH Maccout 2,5
KT.

ITaJIOHbI OTBETOB

3ananmne 26.

Pemenne. OO0e poautenbckue (HOPMbI  TOMO3HTOTHBI, IOJTOMY  3aIlUCh
CKpeIMBaHUM OyJIeT CIeTyIOIIeH:

— oT camoomnbiieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT MEPEKPECTHOTO onblIeHUs: P: AA X aa.

['omo3urotHsie GOpMbl AAIOT €IMHCTBEHHBIA THUI TaMeT, W IMOATOMY MpPH HX
CIUSTHUM OyJeT MOJydYeH eIuHCTBeHHBbIN Tl nmotoMkoB: 1) F1 Bce AA; 2) F1 Bce
aa; 3) F1 Bce Aa.

OtBer. 1. KpacHOLBETKOBbIE TOMO3ZUTOTHBIE PACTEHHS NAIOT TOJIBKO (OPMBI C
KpacHbIMHM I[BeTKaMH. 2. Bce MOTOMKM pacTeHud ¢ OeiabIMH IIBETKaMHu OydyT
OCJIOLBETKOBBIMU (OHM BCerJa rOMO3UTOTHBI). 3. Bce pacTeHus oT cKpelmBaHUs
KPaCHOIIBETKOBBIX TOMO3UTOTHBIX C O€JIOLBETKOBBIMU OYAYT KPACHOLBETKOBBIMHU
(IOMUHAHTHBIN (PEHOTHUIT), HO TETEPO3UTOTHBIMH TI0 TEHOTHUITY.

3ananmue 27.

Pemenne. Pe6enok ¢ I rp. kpoBu mo renotuny — I°I°. Takoe coueranue anenei
BO3MOKHO TOJBKO B ClIy4yae, €CJIM T'aMeThl U OTLA, U Marepu OyAyT coAepKaTh
amtenu [°. CnenoBatenbHO, 3Ta KOMOMHAIMS T€HOB MOTJIa OCYIIECTBUTHCS TOJIBKO
IIpU 3a4aThH peOEHKa B CIyyae BTOPOMl Maphl, KOrja MaTh U OTELl I€T€PO3UTOTHI.
3anuiiemM cXxemMy CKpelMBaHus

P:TAT° @xIBI°J; GQ: 0,51 A+ 0,51°; GA: 0,51 B + 0,51°; => F1: 0,25 I°I°,
Od4eBuAHO, YTO TIepBas CYIMpY)KecKas mapa MpeTeH0BaTh Ha ATOro pedeHKa He
MOXET, T. K. y He€ MOTYT ObITh ieTH ToabKO co Il u I rpynnamu kpoBu:

P: I°I° @ x I A1 BdJ; F1: 50% IA I° u 50%IB I° (y nereii I u III rp. kpoBu
COOTB.).

OtBeT. PeOGeHOK MPUHAICKUT BTOPOI Mape CympyToB.

3ananmue 28.

Pemenue. OmnpenenseM reHOTHUIIbI U 3aMMChIBAEM CKPEIINBAHUE:

P: V ba v x V by v; onpenensgem rametsr: GQ: 0,5V ba + 0,5v; GJ: 0,5V by +
0,5v; momyuaem noromkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25wv.



Otser. [lonyyeno 4 Tvna (pEHOTHIIOB ¥ T€HOTUIIOB B PABHLIX COOTHONIEHMsX. M3
HHMX JUI1 TIEPBOrO Oy[deT XapaKkTepPHa CBEPXIOMMHAHTHOCTH (CPEIHMH pa3Mep
JUCTOYKOB 18 MMm).

3ananmue 29.

Pemenne. P:9X aX a 3X AY A Gonbna F1: YX AX a & XaY AF2:9X AX a;
?X aX a ;3 XAY A ; dX aY A GombHa

Oteer. BonesHp mepenaercs OT MaTepu 4epe3 JeTel M MPOSABISAETCS TOJBKO Y
BHYyHYEK.

3ananue 30.

Otser:

3epHoO IMaKoB Mplb-nogeBKa Xopex Duare
2500 xr 250 kr 25 kr 2.5 kr

1.4. OueHouHble MaTepHajdbl [IJA NPOBEACHUS TeKyLIeld aTTecTallud U
PY0eKHOTr0 KOHTPOJIA 0O0YYAKOIIMXCH 10 TUCHHUILIHHE
Texkymmii KOHTPOJIb MO pasaeny 1.
Kierka- cTpyKTYpHO-(pYHKIMOHANBHAA eIMHULA )KMBOI'0
Tema 1.1. buoJsiorusi kKak Hayka
dopma TeKyIIero KOHTPOJIA: MpakTHueckas paboTa, yCTHBIN OIpoC
Koa kontposupyemoii komnerennuu: OK 02

IIpakTuueckas padora
3anosniHuTe Tabnuuy “Bkiag ydeHbIX B pa3BUTHE OMOJIOTHH ™, yKa3aB yUEHOTO,
BPEMEHHOI nepuoJ paboThl HaJ OTKPBITUEM U JalTe KPAaTKYI0 XapaKTEPUCTHKY
OTKPBITHA, MCIONB3ysl MaTepuan JIeKUuid, ydyeOHHMKAa, UHbIE MCTOYHUKU
uHdOpMaIHH.
Tabmmma — Bxiiag y9eHbIX B pa3BUTHE OUOJIOTHH

VYueHsli Bpemennoi nepuon Kparkas  xapaktepucTtuka paOOTHI
YYEHOTO

Bomnpocsl 1151 yCTHOT0 onpoca

1.YTo u3yuaeT Hayka Ouosorus?

2.C kakumMu  HaykamMu cBsizaHa  Ouonorusi?  [lpuBegure  mpumepsl,
WJUTIOCTPUPYIOLINE 3Ty CBA3b

3. HazoBure Mmeroasl murTomoruu. JlaliTe KpaTKyl0 XapaKTEPHUCTUKY KaKIOMY
METO/ly, YKa3aB €ro JOCTOMHCTBA U HEJIOCTATKH.

4.KakoBbl CUJIbHBIE M CcJla0ble CTOPOHBI CHUCTEMBI opranudeckoro mupa K.
JIunnes?

5.CopMynupyliTe OCHOBHBIC MTOJIOKECHUS BOMIONMOHHON Teopuu JK. b. Jlamapka.
6.[lepeuncnure MPeANOCHUTKN BOSHUKHOBEHHS TAPBUHU3MA

7 Ilepeuncnure OCHOBHBIE MOJIOKEHUSI CHHTETUYECKOW TEOPUHU SBOTIOLIMHU

Tema 1.2. O01masi XapakTepuCcTHKA KUZHU
dopma Tekylero KOHTPOJIS: IpaKTUuecKas padora




Konx konrposmmpyemoi komnerenuuu: OK 02
IIpakTHyeckas padora

3anoJIHUTE CPaBHUTEIBHYIO TAOJIHUIlY CXOJICTBA U
pa3anyuuii )KUBOTO U HE )KUBOTO

Tabmuna

CxoxcTBa Paznuuus

Kusoe
HexuBoe

Tema 1.3. buosiornyecku BaxKHble XUMUYECKHE COeTUHEHUS
dopmMa TekylIero KOHTPOJISA: TMpakTUuecKas padoTa, yCTHBIN
ompoc, JabopatopHasi paboTa

Koa xonrTposaupyemoii komnerenuuu: OK 01, OK 02, OK 04
Bonpocsl 1151 yCTHOTO onpoca

1.HazoBUTE XUMUYECKU COCTAB KIETKU

2.IlepeuncnuTe  HEOPraHMYECKHME  BEIIECTBA  KJIETKU,  pPACKPOHUTE  HX
OMOJIOTUYECKYIO POJTh

3.Ilepeuncnure opraHMYECKUE BEIIECTBA KJIETKH, PACKPOUTE UX OMOJOTHYECKYIO
pOJIb

4.M13 KakiuX OCHOBHBIX YacTeH COCTOUT Jit00ast KieTka?

5.YUT0 006111€TO UMEETCSI B CTPOSHUU PACTUTEILHON U KUBOTHOU KIIETOK?

6.UeM pa3nuyaroTcsi 3TU KIETKU?

7.Uem 00BIACHUTD, UTO, OYJy4H YCTPOECHHBIMU 110 €IUHOMY IUIAHY, KJIETKH BECbMa
pa3zHooOpa3Hbl 1o GpopMme U pazmepam?

IIpakTuyeckas padora
CocTaBUTh CIIUCOK UCTOYHUKOB 10 TeMe «Posb 6eKOB, YIiIeBOJOB U KUPOB
B OpraHu3Me€ uejoBeKa. BUTaMMHBI W OHOJOTWYECKH AKTHBHBIE ITO0ABKH, HX
3HAYEHUE B KU3HU OpraHu3Ma 4yesnoBeka. [ umo- u aBUTaMHUHO3BI UX TOCTEACTBUS
[IpenctaBuTh ycTHOE COOOIIEHHE C MTPE3CHTALIMEN, TTOATOTOBIEHHOE 110 MEPEUYHIO

HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPEIIO/IaBaTCIEM
IlpakTnyeckas padoTa no 0MoeJ0ruN
«Posab 0eJIKOB, YI/1€BOI0B M :KMPOB B OPraHu3Me 4yejioBeka. BuraMunbl u OMoornyeckn
aKTHBHBbIE 100aBKH, HX 3HAUeHHeE B JKH3HU OPraHu3Ma 4ejoBeka. [ Mmo- 1 aBUTAaMHUHO3bI
HX HOCJIEACTBHUI»

Hean: BBIICHUTHb pOJIb INMTATCIbHBIX BCIICCTB MW BUTAMHUHOB, H3Y4YHMTh JIeNCTBUE
BHUTaMHUHOB HAa OpraHu3M U COCTOSAHMS, BO3HUKAIOIIUEC ITPU T'MII0 U THIICPBUTAMUHO34aX.

Xoa paGoTsl (MHCTPYKTHBHAS KapTa):

3aga}me 1. HSyLII/ITe* BJIMSIHUC BUTAMHWHOB Ha KHU3HCACATCIIBHOCTb OpraHu3Ma U 3allOJIHUTC
Ta6J'II/II_Iy B TCTpaau:

Ha3Banue BUuTaMuHa Bausinme Ha | CuMnTombl Ipu I'ne Cyrtounasn
OpPraHMu3M HeJ0CcTaTKe COIePKUTCH | MOTpPedHOC
JAHHOI'0 (TOII-5 Th 1




BHTAMHHA POIYKTOB) B3POCJIOT0
yeJIoBeKa
A (peTuHO.1)
B:1 (Tuamun)
B (pubodiaBun)

B3 (PP, HMKoTMHAMU/I, HUALIWH)

Bs (maHTOTEHOBasi KUCJIO0TA)

Bes (mupuaoKkcuH)

B7 (0uotun)

By (doueBasi Kucjiora)

B1> (muaHOKO0O0IAMUH)

C (ackopOuHOBasi KHCJIOTA)

D (xaabumndepo)

E (Toxogepo.)

3aganue 2. OTBeTHTE HA BONMPOCHI:

1. Yto Takoe «aBUTAMHHO3», «TUTIOBUTAMUHO3» U «TUIIEPBUTAMUHO3»?
2. YKaXuTe OCHOBHYIO (DYHKIIHIO OEITKOB, )KHPOB H YTIIEBOIOB.
3. YeM OTIIMYAIOTCS HACBHIIIEHHBIE KUPHI OT HEHACHIIIIEHHBIX ?
4. Tlouemy 17151 pabGOTHI IMMYHHOU CHCTEMBI HYXKHBI Oenku? OOBsICHUTE.
5. Ecin w3 pannoHa nutaHus yoparth *KHUPbI, K Y€MY 3TO MOXKET PUBECTH?

3aganue 3. Peliute CHTYaIlMOH

HbIC 3a/1a4YM:

3agaya Nel. Mapuna, MacTep crmopra Mo JIETKOW aTJeTUKE, HAXOAMUTCS Ha TPEHUPOBOUHBIX
cbopax, T/ie KaKIblii IeHb B T€UYEHUE YEThIPEX 4acoB (YTPOM U BeuepoM), aKTUBHO TPEHUPYETCS
CO cBOMMHU noJpyramMu. B cBoO601HOE BpeMsi MeX Ty IBYMSI TPEHUPOBKAaMU JIEBYIIKU PELIUIH I10-
obenatb B pecTopaHe ObICTpOro mnuTaHus. TpeHep MapuHbl HamOMHUI €l Mpo OelkoBoe

IIMTaHHUC.

Ilouemy mpenep obpamun ocoboe enumanue Mapunvl Ha codepoicanue OENKO8 8 3aKa3bl8AeMbLX

omooax? Obvacuume.

3amaya Ne2. VY4yeHuk TpeThero kimacca MakcuMm A. moxaaoBalcs

IIKOJIBHOM MejicecTpe Ha oOmIyro cinabocTh, OBICTPYIO YTOMIISIEMOCTD,

YacCTbIC ITPOCTYAbI, KPOBOTOYHUBOCTDb ACCCH.

IIpeononooxcume,  Oepuyum,
Maxcuma?

3agaua Ne3. B gerckyro

MOJIYTOPOTOJIOBAIOTO pedeHKa C Kalo0aMu Ha €ro IUIaKCHBOCTh |
w10xoil coH. Bpau mpu ocMmoTpe oTMeTH], UTO y pebEHKa aedopmanus
e I'PyIHON KJIETKH, UCKPUBIICHHUE HOT.

*zm IIpeononoscume, depuyum, kako2o eumamuna Hadowvoaemcs y peoénka?

KaKoco eumamuHa

MOJIMKIIMHUKY

Habnodaemes Y

oOparuiach

MaTb

o
] |

’\;’iL 2 | 3amaya Ned. B keHCKyl0 KOHCYNbTalMiO oOparTwiach HeBymka 18 jer ¢
*amobaMu Ha HapylleHMe MeEHCTpyanbHOro Imkia. Ilpu ompoce Bpau

BBISICHWIJIA, YTO JIEBYIIKA MCKIIOYMIA M3 palliOHA MOJHOCTHIO BCE JKUPBI H
pacTUTeNbHBIC U )KUBOTHBIE. Bpad cpa3y moHs1a, B 4eM JEIo.
Ces3ano au cocmosinue degyuiku ¢ ee «ouemouy? Obvacuume




ot CII€TIANTE BBIBOJ] O IIPOJICTIAHHON paOOTE HA 3aHATUU.

* em. Ipunooicenue Nel
** ungopmayus cocmasnena ¢ yuemom MemoOUYECKUX PeKOMEHOAyull no NUMAaHuio Om MUHUCMePCmed
30PABOOXPAHEHUS U POCROMPEOHAO30pa

IIpuinoxenune Nel**
BoaopacTBopuMble BATAMUHBI

Butamun C (dbopMbl © MeTabOJIUTHI aCKOPOMHOBOM KUCIOTHI). OH MOXKET CYIIECTBOBATH
B BOCCTAaHOBJICHHOM (aCKOpOMHOBAsI KMCJIOTA) U OKHCICHHOW (IEruapoacKoOpOMHOBAS KUCIOTA)
(hopmax, KOTOpbIE JETKO KOHBEPTUPYIOTCS JAPYT B JPyra, U JEUCTBYeT KaK aHTHOKCHUJIAHT, T. €.
3alUIIaeT KIETKHM OT TMOBPEXJICHUI CBOOOJHBIMHU paaukagamMu. ACKOpOMHOBas KHCIOTa
XOpOIIIO BCACHIBACTCSI B TOHKOM KHINIEYHHWKE W OTTyJa TOMaaaeT B KpOBb, € CBOOOIHO
HUPKYJIHPYET U PACTIPEICISIETCS TI0 BCEM OpraHaM M TKaHSM.

Butamun C HeoOXoauMm Il HOPMAIBHOTO TEUYCHHS Pa3IUYHBIX (PHU3UOTOTHIECKUX
MIPOLIECCOB, BKJIIOYAasi CHUHTE3 U MeTadoJIM3M THPO3WHA, KoJIjareHa, (oJIMeBOMl KHCIIOTHI,
TpuntodaHa, KapHUTHHA, KATEXOJAMHUHOB U CTEPOUIHBIX TOPMOHOB HAJIIOYECYHUKOB,
MeTaboIM3M OEJIKOB MEKKJIETOUHOTO BEIIECTBA COSAMHUTEIBHON TKaHU (B KauecTBe KodakTopa
(bepMeHTa TUAPOKCHIIA3bl MPOKOJUIareHa) U MHOTHE Apyrue. JlocTaTouyHOe KOJMYECTBO 3TOTO
BUTAMHHA Ba)KHO IS MPOLIECCOB KPOBETBOPEHHUS, aIeKBATHOTO (DYHKIIMOHUPOBAHUSI UMMYHHOM
CUCTEMBbI, MOJAECPKaHUSI HOPMAJILHOTO COCTOSIHUS COEAMHUTENbHOM TKAaHU JI€CEH, CYCTAaBOB,
COCY/IOB, IIPOLIECCOB pernapanuy TKaHei, yCTOMUMBOCTH K MH(EKIUSAM, aIeKBaTHONW 3alIUThl OT
cTpecca.

Jepunut 3Toro BuTaMmuHa OOBIYHO BBI3BaH HApYyIIEHUSMHU MUTAHUS U aHOpekcueil. Ero
nposiBJieHueM  siBiisieTcst  yunza  (pasBuBaercs  mocie  80-120  pgmeit  meduiura),
XapaKTepHU3YIOIIAsiCs BOCMAICHUEM, 3BEHHBIMU MOPAXKEHUSIMH JIECEH, SI3bIKa U IPYTUX TKaHEH ¢
UX CTPYKTYPHBIM OciabieHueM, a Takke caaboCTbhlo, YTOMIIIEMOCTbIO M amaTHEl, OJBIIIKOMU,
00JIbI0 B CycTaBax, KOCTSIX U Mbliax. Hexsarka Butamuna C yacTo accollMUpOBaHa ¢ aHeMUEH,
MH(DEKIHUSIMH, KPOBOTOYMBOCTHIO, IUIOXMM 3aXKMBJIGHHEM paH, MBIIIEUYHON JereHepalue,
(dhopMHUpOBaHHEM aTEPOCKIEPOTHUECKHUX OJISIIEK, HEBPOJIOTHUECKUMHU PACCTPOHCTBAMHU.

Hcrounuku BHUTaMUHA: IIWIOBHUK, 4YepHAas CMOPOJMHA, MEpell KpPacHBIA CIaIKui,
obnenuxa, KamycTa OproccelbcKasi, YKpOI, Kamycra OelloKOYaHHas, TpedndpyT, 3eleHbIi
rOpoIeK, TOMaThl, KPbKOBHUK, MAJIMHA.

duznosioruyeckas HOTpeOHOCTH A7 B3pocibiX - 100 Mr/cyTkH.

duznosoruyeckas HoTpedHOCTh A7 aeredt - oT 30 1o 90 Mr/cyTku.

Butramun B: (Tmamun). Tuamun B opme oOpasyroierocs u3 Hero Tuamunaudocdara
BXOJUT B COCTaB BaXHEHIIMX (EPMEHTOB YIJIEBOJAHOTO U HHEPreTHYecKoro oOMeHa,
o0ecreynBaroIuX OPraHW3M SHEPrued M IUIACTUYECKHMMHM BELIECTBAMH, a TaKXe METa0o0JIU3M
Pa3BETBIIEHHBIX AMUHOKHUCIIOT, WIPAET ONPEIEIAIOILYI0 DPOJb B IPEBPALLEHUU TJIIOKO3BI B
apyrue caxapa. Heo0xoauMm aiasi HOpMaiabHOTO (PYHKIIMOHUPOBAHMS MBIIIL, CEp/lla, HEPBHOU
cucteMbl. TMaMMH MOJyIHMpYyeT NepeAady HEPBHOIO HMITYJbCa, PEryIMpPYET MEPEHOC HAaTpus
yepe3 HEHpOHAIbHYI0O MeMOpaHy, OKa3bIBaeT AaHTHOKCHJAHTHoe jeicTBue. Burtamun Bl
HEOOXOJUM Ul DHEPreTHMYecKoro Meradosm3Ma (MUTOXOHAPHAIBHOTO OKHUCIUTEIHHOTO
JekapOOKCHIMPOBaHUs, eHTo30dochaTHOro nytH u nukia Kpebdea), BaxeH A moaaepKaHus
MOHHBIX I'PaJUEHTOB, MEXaHU3MOB IIPOBEICHUS HEPBHBIX UMIIYJICOB, CHHTE3a AllETUIIXOJIMHA U
JPYTUX MPOLECCOB B HEPBHON CUCTEME.



Bl-rumoButaMuHO3 XapaKTepU3yeTcs HapyIICHUSMU (QYHKIUA HEPBHOW, CEpACYHO-
COCYIMCTOM W THINEBAPUTEILHON cucteM. Hambonee paHHUMH CHMIOTOMAaMHU SIBJISIFOTCS
MOBBIIIIEHHAS  Pa3/IPAKUTEIHHOCTh, OECHOKOWCTBO, TOJIOBHBIC OO, CHUXKCHHE IaMSTH,
OCECCOHHMIIAa, WHOT/IA YTHETEHHOE COCTOSIHHE M TUIAKCUBOCTh, 3S0KOCTh TpPH KOMHATHOM
TEMIepaType, CBONCTBEHHbIC (YHKIIMOHAIBLHBIM 3a00JIEBaHUSIM HEPBHOW cHCTeMBl. B
JATLHEUIIIEM MTPUCOCTUHSIOTCS ObICTpasi yMCTBEHHAsI U U3NYCCKAs] YTOMIISIEMOCTbD, MBITIICUHAST
c11aboCTb.

Asurtamuuo3 Bl mnpuBogutr k HexBatke AT®, cnocoOCTBYyeT HAKOTUICHHUIO
HEJIOOKUCJICHHBIX METAa0O0JUTOB, OKA3bIBAIOIIUX TOKCHYECKOE JIECUCTBHUE, U B MEPBYIO OYEpEeb
3aTparuBaeT HamOoJsiee a’poOHBIC TKAaHM — MO3T, HEPBBI, cepiane. BuIpakeHHBIH aAehUIIAT
THAaMHHA TPUBOIUT K OOJC3HM Oepu-Oepu — TOKEIOH IUCOYHKIMH HEPBHOH, CEpACUHO-
COCYJUCTON M NBIXaTeNbHOU CHCTeM. BBIIENSioT «cyxyron (6e3 omexos) ¢hopmy bGepu-oepu,
CBSI3aHHYIO TPEUMYIIECTBEHHO C HEBPOJIOTHYECKUMU TPOSBICHUSIMU: TOJUHEBPUTAMH,
nepudepudeckoll HeWpomnaTHel, MBIIICYHONM CJIa00CThI0 WM OOJIbI0 B BEPXHUX M HIKHHX
KOHEUHOCTSIX, HapyIIeHHEM TMOXOJKH, Cydoporamu. «Baaxcnas» ¢opma oepu-oepu
XapaKTEPHU3YETCsl CEPACUHO-COCYTUCTHIMU PACCTPOUCTBAMH C TPOTPECCUPYIONIEH CEepACHHOM
HEJIOCTAaTOYHOCThI0O M oOTekamMu. Ha Oosiee NpOABUHYTHIX CTaAUsAX JAePUIIMTA BO3MOXKHBI
HEUPOTICUXUATPUUECKUE TMPOSBIICHUS, KOTOpPBIE COOTHOCATCS ¢ cuHAapoMoMm Kopcakosa-
Bepuuke. IIposiBnenus 6osne3nn O6epu-0epu B TpyJHOM BO3PACT€ MOTYT BKIIOYATh CEPACUHYIO
HEJIOCTAaTOYHOCTh (KOTOpas MOXET BO3HHKHYTh BHE3amHO), cyxoporu. Jlonrocpodnsie
nocieacTeus aedummra ButamMmuHa Bl mposBISIOTCS 3a7ep)KKaMu pa3BUTHA, B T. Y. Pa3BUTHS
peuu, oOuIeil U MeIKo MOTOPHKHU.

HcTounrky BUTaMMHA: TIIEHULA U POXKB (3€pHO), 6000BBIE (0COOEHHO cOsl), Kpynbl. B
371lakax BUTAaMHUH COJEPXKUTCS B 3apojiplllie W 000JIouke ceMsH. B 3epHax pu BUTaMUH
pacnpeziesieH paBHOMEPHO, MO3TOMY P>KaHOM Xj1e0 SBISETCS OCHOBHBIM MCTOYHHMKOM THAMHHA.
B kavectBe ucrounnka Buramuna Bl BeicTymaer u kapTodensb.

dusnonoruyeckast mIOTPEOHOCTD s B3pOCHbIX - 1,5 mr/cyrku nuim 0,6 mr/1000 kkas.

dusnonoruyeckas moTpeOHOCTh i aerei - oT 0,3 1o 1,5 mr/cyTku.

Buramun B (puGoduaBun). PubodnaBun B dopme kKopepMEeHTOB ydacTByeT B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX, CIIOCOOCTBYET IMOBBIIMICHUIO BOCIIPUUMYHUBOCTH
1[BeTa 3PUTEIbHBIM AaHAIU3aTOPOM W TEMHOBOW ajanrtanuu. Butamun B2 yyactByer B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX Tponeccax u cuHTede AT® (ageHozuntpudocopHas
KHCIIOTA), TOCTPOCHUH 3PUTEIBHOTO MypIypa, 3allMIlaeT CeT4aTkKy OT H30BITOYHOIO
BO3eHcTBUS Y D-Tydeil U1 BMeCTe C BATAMHUHOM A 00ecreurnBaeT HOpMajabHOE 3pEHUE - OCTPOTY
BOCIIPUSTHS I[BETAa U CBETA, a TaK)Ke TEMHOBYIO ajantanuio. OH MOJO0XKHUTEIbHO BIHSIET Ha
COCTOSIHUE HEPBHOM CHCTEMBI, KOXH U CIU3UCTHIX O000JOYeK, Ha (YHKIHUIO TICUeHH,
CTUMYJHUPYET KpoBeTBOpeHue. Buramun B2 BaxkeH 111 HOPMANbHOTO PAa3BUTHS II0/Ia B TIEPUOT
OepeMeHHOCTH M A pocta Aereid. CumnToMbl Aeduuura puboQraBUHA XapaKTEPU3YIOTCS
BOCIIAJICHUEM TOpJia, TUIIEpEeMHUE, OTEKOM CIU3UCTBIX 000JI0YEK) POTOBOM MOJOCTU U TIOTKH,
XEUITUTOM, aAHTYISAPHBIM CTOMATHTOM, TIJIOCCUTOM («reorpauueckuil» s3bIK, ceOOperHHBIM
JepMaTUTOM, aHeMuel, Heilpomarued. Yacto HaOMIOJAIOTCS KOHBIOHKTUBUT, Onedapocmasm,
boTooOHsL, YyBCTBO MKKEHHS, CIE30TCUCHUE M BACKYISPHU3AIUS POTOBHIIBI CO CHIDKEHUEM
OCTPOTBI 3PEHHUSI.

Hcrounukn BHUTaMHMHA: OCHOBHBIM HCTOYHMKOM puOO(]IaBUHA OOBIYHO SBISIOTCS
MSCHBIE M MOJIOYHBIE MPOMYKTHI. Sliilla, 3eleHble JUCTOBBIE OBOIIM, 00O0OBBIE TAKXKE CIyXKaT
XOpOIIMMU UCTOUYHUKAMHU B2, B 371aKOBBIX €0 COJIEP/KAHUE HIDKE.

dusmnonorunyeckas moTpedHOCTh s B3pocibIX - 1,8 mr/cytku uinu 0,75 mr/1000 kkair.

duznosornyeckas NoTpedbHOCTh 171 aeret - ot 0,4 no 1,8 Mr/cyTku.

Buramun B3 (PP, Hukormnamuja, Huanud) Butamun B3 Britodaer JBe OCHOBHBIE
(GhopMBI — HHUKOTHHAMHUJ ¥ HUKOTHHOBYIO KHCJIOTY. B Xone meTabonMuecKux MpOoIecCOB B



OopraHu3Me OHHU TMpeoOpasyorcs B HHUKOTHHamuganeHuHauHykieotun (HA, NAD) wu
HukotuHamuaaneHuHauaykieoruapochar (HAJID, NADP) — kodepMeHTB MHOXKECTBa
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKLUMH, JKU3HEHHO  BAaXHBIX JUII  KJIETOYHOTO
MeTabosm3Ma.

Huxotnnamua BakeH Al pa3BUTUS W (DYHKIIMOHUPOBAHHS LEHTPAJIbHON HEpBHOMU
cucrembl (IHHC). HuxornHamup wurpaer BaXHYH pOJb B 3alUT€ HEHUPOHOB IIpH
TPaBMaTHYECKHUX MOBPEXKIECHUAX, UIIEMHUU U MHCYJIbTE U MOXKET ObITh BOBJIEYEH B NATOI'CHE3
HEWpPOIEr€HePaTUBHBIX COCTOSTHUIA: Oone3Hei Anbrreiimepa, [TapkuHCcOHA 51
I'eatunrrona. Jedumnur B3 B ero kiaccuveckoid opme MPOSIBISCTCS He1azpoll, W OJTHO U3
pacrpocTpaHeHHBIX Ha3BaHUi 3Toro BuTammHa «PP» mpoumcxomut ot pellagra prevention —
MpeIOTBpAIaoNHi rmeuarpy. KiimHudeckue mposiBICHUs 3TOW O0JIC3HU BKIIFOYAIOT: JEPMATUT
OunaTepaibHbIi CUMMETPUYHBIM Ha ydacTKaX KOKH, JOCTYIHBIX BO3AECUCTBHUIO COJHEYHOTO
CBETa; OOIIMPHOE BOCHAJIECHUE CIM3HMCTHIX O00JI0YEK, MPOSIBIIAIONIEECS AUAPEeH, IIOCCUTOM,
CTOMATUTOM, BarMHUTOM; NCHUXUYECKHE IMPOSIBICHUS, BKIIOYAIOIINE YCTalIOCTh, OECCOHHMILY,
anatuio. B TskenbIx ciydasx — SHUedalonaTtuio ¢ JA€30pUEHTAlMEd, TaJUTIOLMHALUIMU,
MOTEepen MamsATH, ICUX03aMHU U JIEMEHITUEH.

HcTounnku BUTaMHMHA: MPOIYKTHI, COJAEPXKALUE IPOACKU, HEKUPHOE MSCO, INEYEHb,
MSICO TITHIIBI, PPKaHOU XJ1e0, aHaHac, CBEKJIa, rpeduka, (acojb, MICO M CyOIPOAYKThI, TPHOBI U Ap.
OenKkoBas MHIIIA.
MoskeT cuHTE3upoBaThCs B opranusme u3 tpuntodana. CuHTe3umpyercsi 0aKTepHAJbLHBIMHU
CUMOMOHTAMM B TOJICTOM KHMIIIeYHHKeE

®duznosiornyeckas HOTpeOHOCThH IS B3pOCbIX - 15-25 mr.

duznosornyeckas HIOTPeOHOCTH JUIs ieTel - 6-21 mr.

Butamun Bs (Xx0o1MH) — BaxkHelIee OpraHMYeCKOe BUTAMHUHOTIONOOHOE BEIIECTBO,
KOTOpOE PErylupyeT BakHble (YHKOUHM oOpraHusMa. BomopacTBopuMoe COCAUHCHHE
HEOOXOAUMO JJIA Tepeaud MEKKICTOUHBIX CHUTHAJIOB, BBIBEJCHUS JKHMpa U3 IICUCHHU.
[TommepkuBacT CepACUHO-COCYAUCTYIO CHCTEMY, 00ecTieUrnBasi HOPMaJIbHBIN JTUITUIHBI OOMEH.
[IpenmecTBEeHHUK alETUIIXOJIWHA TIOMOTAET HAIIEMY MO3TY B3aUMOJICHCTBOBATh C OPraHU3MOM.
VuyacTtByeTr B mpormeccax pocTa, (DYHKIIMOHHpPOBAHUS M BOCCTAHOBJICHUS KJIETOK, a TaKXKe
CrocoOCTBYET METabO0JM3My M MOOWJIM3AIMU JPYTHMX MHUKPO- M MaKpOdJIEMEHTOB, BKIIIOUas
KO(aKkTOphl BATAMHUHOB, AMHHOKHUCJIOTHI M JIUTTK/IBI. He0CcTaToK COMPOBOKIAETCS CIICAYIOITUMU
W3MEHEHUSMH B OpPraHW3Me: TOBBIIIAETCS YPOBEHb TOMOIIMCTEHHA B IUTa3Me, HaKaIlUTMBAETCS
KUP B BaKyoJsIX KJIETOK TI€YeHH (CTeaTo3) W TIOBPEKIAIOTCS MeMOpaHbI TeMaTOIUTOB;
MBIIIEYHBIC KJIETKH IMOJIYYar0T MOBPESXKACHMs, HaYMHAETCS AUCPYHKIUS opraHoB. Hemocrtatok
B4 Taxoke BiMsIeT Ha IIEIOCTHOCTD KIETOYHON CTPYKTYPBI U JIMITUIHBIA OOMEH B APYTUX TKAHSIX.

Hcrounuku BUTaMHMHA: SIMUHBIM JKENTOK, cosi, WHHeHKa, cMeraHa (20%), ropOyiua,
OBCSIHKA, KEAPOBBIN OpeX, 3€JICHBIN ropox;

dusnonorunyeckas moTpeOHOCTh IS B3pOCHbIX - 350-550 mr.

dusnonornyeckas moTpeOHOCTh I Aeren - 125-350 mr.

Buramun Bs (ITanTOoTeHOBasi KHCJI0TA) yIaCTBYET B OCIIKOBOM, )KHPOBOM, YTJIEBOJHOM
oOMeHe, oOMeHe XOJecTepuHa, CHHTe3€ psja TOPMOHOB, TeMOINIOOMHA, CHOCOOCTBYET
BCACBIBAHUIO AaMHUHOKHCIOT U caxapoB B KHILIEYHUKE, MOJIEPKUBAET (YHKLUHUIO KOPBI
Ha/IMOYE€YHUKOB.

JepuuuT naHTOTEeHOBOW KHMCIOTHI y YEIOBEKa BCTpeyaeTcss KpaifHe peaxo. Y O0IbHBIX
OTMEUAETCsl BSUIOCTh, YTHETEHHOE COCTOSIHHME, COHJIMBOCTb, amaTHs, JKKEHHE, NMOKAIbIBAHUE U
OHEMEHHE MaiblieB HOT. Jlajgee BO3HUKAIOT KTydyde, MyduTelbHble OOJM B HOrax, 0coOE€HHO
HOubI0. bou pacmpocTpaHstoTes OT CTOI 10 KosieH. Vi3MeHsieTcs MoXo/Ka, Tak KaK y O0JIbHBIX
ollylieHue, OyATo Moj Horamu ropsidas 3emiisi. HabOmronaeTcst mokpacHeHHe KOXKH HOT, Tpex/ie
BCEro cTol. Bo3MOKHBI HapyllIeHNE YYBCTBUTEIBHOCTH U XKEHHUE U B Apyrux Mectax tena. [Ipu
MAHTOTEHOBOM HEJIOCTATOYHOCTH CHM)KAETCSl COMPOTUBISIEMOCTh OpPraHW3Ma K HHQEKIHIM,



BO3HHUKAIOT YIOPHBIE BOCHAJICHHS BEPXHHUX [bIXaTEIbHBIX IYTEH, YrHETaeTcs >KellyJo4yHas
CEKpeLMsl, OTMEYAIOTCS HAPYIIEHUs] CO CTOPOHBI CEPAECUHOCOCYIUCTON cucTeMbl. Mcropuuecku
NeUIMT MaHTOTCHOBOW KHCIOTHI OBLT OMHCaH BO Bpems BTopoii MHpPOBOW BOWHBI Y
BOCHHOIUICHHBIX B A3UU B BUJC CUHOPOMA (2OPAUUX HO2», CAMIITOMBI KOTOPOTO 00JIeT4ainch
No0aBJICHHEM B palMOH TAHTOTEHOBOW KHUCIOTHI, HO HE JPYIMX BUTAMHHOB Tpynmbl B.
VYBeIMYEHHOMY BBIBEACHUIO MTAHTOTCHOBOM KUCIIOTHI CIIOCOOCTBYET XPOHHUYECKUN AJTKOTOJI3M.
CHmxeHue ypOBHS LUPKYJIUPYIONICH MaHTOTEHOBOW KHCIIOTHI MOET HAONIOAaThCs Ha (OHE
HEKOTOPBIX 3a00JICBaHUM.

HUcrtounuku BUTaMUHA: SUYHBIA JKENTOK, IMOYKH, IMEYEHb, IPOXKIKHU, KeTa, CcapiuHa.
3HAYHUTENIbHBIC KOJMYECTBA COJEpkKAT OPOKKOJIM, HEXUpHas TOBSJIMHA, MOJIOKO. Bo3moxkeH
CUHTE3 BUTAMHUHA KUIIIEYHOW MUKPOQIIOpOi UemoBeka.

dusnonoruyeckast mOTPEOHOCTD VISl B3POCIHBIX - 5 MT/CYTKH.

Butamun Be (mupuaoxcun). Buramun Bs, kak xodepment, ydactByer B Oosee cTa
(hepMEHTAaTUBHBIX PEAKIHAX MeTaboIr3Ma OEIKOB, YTJIEBOIOB U MUMHA0B. OH 0COOCHHO BaKeH
JUIst MeTaboM3Ma aMHHOKHCIIOT, B TOM YHCIIE IPH 00pa30BaHUN TaKUX HEHPOMEIHATOPOB, Kak
nodaMuH, CEpOTOHUH, TJHIUH, TJIyTaMmaT, TaMMa-aMUHOOYTHpaT U MHOTHX JIPYTUX BEIECTB,
HY)XHBIX JUISl (YHKIITMOHUPOBAHHS HEPBHOW CHCTEMBI. YUYaCTBYET B MOJJICPKAHUU UMMYHHOTO
OTBETa, TMPOIECCaX TOPMOKEHHS W BO3OYXKICHUS B IEHTPAIbHOW HEPBHOW CHCTEME,
CrOCOOCTBYET HOPMAIBHOMY (OPMHPOBAHHUIO 3PUTPOIUTOB, MOJACPKAHUIO HOPMAIHLHOTO
YPOBHS TOMOITUCTEHNHA B KPOBH.

Knuanueckne cumnTombl aedunmuTa Be MOTYT BKIIOYATh ACPMaTHT, XCHIIUT, TJIOCCHT,
CHW)KEHHE 4Yuncia JUMQPOIUTOB, HOPMOIMTAPHYID W MHUKPOIUTAPHYIO AHEMHUIO, pPa3THUYHbBIC
HapyIIeHUs NEATeIbHOCTH HEPBHOM CHCTEMBI (AMIIICITU(GOPMHBIE CYJOPOTH, JEMPECCUBHBIC
paccTpoKCTBa, JIUCTAIBHYIO CHUMMETPUYHYIO MOJIMHEUPOTIATHIO, MPOSIBJISIFOLILYEOCSI
MapeCcTe3UsIMU B BU/JIE OIIYIICHUH TTOKAIBIBAHUS M OHEMEHHUSI ), MBIIIICYHYIO C1a00CTb.

Hcrounnkn BUTaAMUHA: MSICO, TNTHIA, PbIOA, IPOXIKH, OTPYOH, HEKOTOpHIE CEMEHa,
Oananbl. bonee OorpaHMYEHHBIMA HCTOYHMKAMH CIYXaT MOJIOKO, SIa, 3€JCHBIC JIMCTOBBIC
OBOIIY.

dusnonoruyeckas moTpeOHOCTh IS B3POCIHBIX - 2,0 MI/CyTKH.

dusnonornyeckas moTpeOHOCTh i aerei - oT 0,4 1o 2,0 Mr/CyTKH.

Butamun B; (BuoTMH) y4yacTByeT B CHHTE3€ JKHPOB, IJHKOIeHa, MeTaboJm3Me
aMUHOKHCIIOT. HexBaTka 3TOro BUTaMiUHa B OpraHu3Me OTMEYaeTcs HeyacTo.

JIOKyMEHTHpPOBaHHbIE KIMHUYECKHE CIy4al OMHUCAHbl HPU JJIUTEIBHOM IMOTpeOIeHUN
CBIPBIX SIUYHBIX OENKOB (KOTOpBIE COAEpkKAT OMOTHUH-CBSI3BIBAIOIIMN OENOK aBUIWH) WIIM TPU
MOYTH HCKJIIOUUTENBHO MapeHTepaIbHOM MHUTaHUU Oe3 100aBOK OHOTHMHA, a TakXkKe Yy JHI[ C
BPOKJICHHBIMU HapyIIEHUsIMU ero Merabonu3ma. [lumieBas HexBaTKa BHUTaMHUHA MOKET
YCYT'YOJIATbCA COCTOSTHUEM MUKPOQIIOPHI, KOTOpas MpoAylupyeT OHMOTHH, Harpumep, Ha (oHe
MPUMEHEHHs] aHTHOMOTHKOB. 3HAYMMOE CHUIKEHHE IUPKYIHUPYIOMIEro OMOTHHA OTMEYAIOT MpU
XpOHMYECKOM  ajJKOrojliM3mMe, B  CTapueckoM  Bo3pacTte, Yy JIMI, [PUHHUMAIOIINX
MIPOTHBOCYIOPOKHBIE TpenapaThl.

Knuauueckue mnposBiIeHHS SBHOTO JAeduIMTa OMOTHMHA BKIIIOYAIOT: aHOPEKCHIO,
TOIIHOTY, PBOTY; IJIOCCUTBI; JI€PMATUT; KOHBIOHKTUBUT; AJONELHMIO; aTAaKCHIO; TUIOTOHHIO;
CYJOpPOI'H; KOXHbIe MH(PEKIMH; UCTOHYEHHE BOJIOC; BBICBHIIIAHMS HAa KOXE BOKPYT TIja3, HOca U
pTa; HapylIeHHe UMMYHHOU (DYHKIUU; 33A€PKKU Pa3BUTH y JeTel.

VIcTOYHMKM BUTaMMHA: CyONpPOIYKTHl (I€ueHb, MOYKHM), filla, APOAOKU, MOJIOKO. B
3€pHOBBIX, (pyKTax, OOJIBIIMHCTBE OBOIIEH M MscCe ero cojaepkaHue MeHsble. CyliecTBeHHbIE
KOJIMYEeCTBa OMOTHHA MOTYT CHHTE3HPOBAThCS MUKPO(IIOPOH KUIIIEUHUKA YEIOBEKa.

dusnonorunyeckas moTpeOHOCTh AJIS B3POCIBIX - 50 MKI/CYTKH.

dusnonorunyeckas moTpedHOCTh A fAeTeit - ot 10 10 50 MKr/cyTKH.



Butamun Bo (doumeBas kuciaora, d¢osauun) ButamuH, HEOOXOIUMBIA IS
HOPMAJILHOTO TeMOoImo33a (KpoBeTBOpeHusi). Buramun BY takxke ydacTByeT B OOMeHE XOJIMHA,
UIpaeT BXXHYIO pOJb B IPOILIECCE JENIEHUS KIETOK.

donueBass KUCIOTa CIOCOOCTBYET COCAMHCHHIO TIJIOOMHA W reMa B TeMOIJIOOMHE U
MHUOTJIOONHE. DTOT BUTAMUH CTUMYIUPYET 3PUTPO-, JICHKO- U TPOMOOIIUTONOI3, TUNIACTHYECKHIE
U pereHepaToOPHBIE MPOLIECCHl BO BCEX OpraHax M TKaHSIX, 0Ka3bIBa€T aHTUATEPOCKIEPOTHUECKOE,
OHKOIIPOTEKTOPHOE W HOOTponHoe JeiictBuss. DonueBas KUCIOTa HE CHHTE3UPYETCA B
OpraHu3Me yeloBeKa.

WcTounrku BUTaMUHA: BUTAMHUH IOCTYNAET C MUILEH PAacTUTENIbHOrO (LIMHMHAT, cajaT-
natyk, O0OblI, cmapka, 3epHOBbIE, MyKa TIpyOOTro MOMOJIa) M >KMBOTHOTO (TI€YEHb, MSICO)
npoucxoxacaus. OgHaKo TepMHuUYecKas 00paboTKa BBI3BIBAET ObICTpOE pa3pylieHue (oJIaToB —
MIPOU3BOIHBIX (POJINEBOM KUCIIOTHI.

[locne BcacbiBanus GoaueBOM KHUCIOTHI B Tolled Kumike (oJyiaThl MOCTYHArOT
MIPEUMYILIECTBEHHO B ME€UEHb, IJIe HAKAINIMBAIOTCA U IpeoOpa3yroTcs B akTUBHBIE (opmbl. [lpu
JIOCTaTOYHOM KOJIMYECTBE CBEXKHUX OBOILIEH M (PYKTOB B palMOHE B OpraHU3M C NHIIEH
noctymnaer 400-600 Mkr ¢dosratoB B cytku. [loTpeOHOCTh B (hOHMEBON KHUCIOTE CYIIECTBEHHO
BO3pacTaeT BO BpeMsi OEpEMEHHOCTH, B MEPHUOJI aKTUBHOTO POCTa, MPU OOJBIINUX (PU3HUECKUX
Harpy3Kkax, a TakXe Npu Pe3Ko akTuBalmu 3puTpoross3a. Hempoctatok (onmneBoit KUCIOTHI,
aHasiornyHo naepuuuty BuTamuHa B12, napymaer HopmanbHbiii cuHTe3 [IHK u sputpomnoss.
JiintensHbld  1edpunuT  (PonaToB  COMPOBOXKIAETCS TMIEpCErMEHTanuell  HeHTpo(uios,
Merajio0bJacTHOW aHeMHel, CHIKEHHEM 4YHciia HEHTPO(UIOB U TPOMOOLMTOB, YBETHYEHHEM
YpOBHS TOMOIIMCTEHNHA B IJIa3Me.

Hepunut ¢donreBoll KHUCIOTHI y OEpEeMEHHBIX SIBISETCS IMYCKOBBIM (aKTOpOM st
pa3BUTHS HEBBIHALIUBAHUS, YACTUYHOM WIJIM MOJHOW OTCIOMKU IUIALlEHThI, CIIOHTAaHHOTO abopTa
WIM MEpPTBOPOXKJIEHUS, TOBBIIMIAET PHUCK BPOXKAECHHBIX MOPOKOB M 3aJEPKKH YMCTBEHHOTO
pa3BuTHs pedeHKka. Y nerel ¢ AepuIuToM (HOTMEBOM KUCIOTHI, KPOME MaKpPOIIUTAPHON aHEMHH,
Ha0MroaeTCsl OTCTaBaHKWE B Macce Teia (THMmoTpodus), yruetaeTcss GyHKIUS KOCTHOTO MO3Ta,
HapyIIaeTcs HOPMAaJbHOE CO3pPEBAaHUE CIU3UCTOM OOOJOYKU KENy[IOYHO-KUIIEYHOTO TpPaKTa,
KOXHBIX TOKPOBOB, YTO CO3Ja€T OCHOBY JJISi Pa3BUTHUSL DHTEPUTOB, OIPENIOCTEH, BO3MOKHA
3aJiep>KKa ICUXOMOTOPHOI'O Pa3BUTHSI.

Hcrounuku BUTaMUHA: BUTAMHUH IOCTYMAeT C MUIIEH PacTUTENbHOro (LIMHMHAT, cajaT-
JaTyk, 000bI, crlapka, 3epHOBBIC, MyKa rpy0OTO TIOMOJIA, KPYIIbI, KalycTa OproccenbCcKas, XJeo,
MIIeHOo, (acoib, COsl, 3€JeHb METPYIIKH) U )KUBOTHOTO (TI€YeHb, MSICO, IEYEHb FOBSIKbS , IEYECHb
CBUHAs1, TBOPOT HEKUPHBIN, TBEP/IbIE CHIPBI) MTPOUCXOXKICHUS.

®dusnosoruyeckas TOTpeOHOCTH ISt B3pOCbIX - 400 MKT/CYTKH,

duznosoruyeckas NoTpedbHOCTh A1 aAeredt - oT 50 1o 400 MKr/cyTKn

Buramun B> (umaHokoGosamuu). Mrpaer BaxHyH0 poJib B (YHKIIMOHHPOBAHHU
HEPBHOM CHUCTEMBl M Pa3BUTUU KJIETOK KpoBH. Butamuu Biz comepkuT B CBOEil CTpyKType
KOOAJIbT M IMAHOTPYIIY, 00pa3yrollne KOOPAMHALMOHHBIA KOMILIEKC. B TKaHSAX pa3nuyHbie
(dbopmMbI KOOalaMrHa BBITONHAIOT QYHKIMH KodepmeHToB. [IpuHrMaeTr ydactue B MeTaboIu3Me
Y TIPEBPAIICHUSIX aMUHOKHCIIOT, YYaCTBYET B OEJIIKOBOM, 5KMPOBOM U YTTIEBOJHOM OOMEHE.

OCHOBHBIM MECTOM JENOHUPOBaHMS BuUTaMuHa Bl2 cioyxur mnedenb. boibmioe
KOJIMYECTBO KoOamaMuHA OTKIAIbIBAETCS B CENe3€HKE M TMOYKaX, HECKOJIbKO MEHbIIee — B
MBIIIIIAX.

IIpu ero HemocTaTke Hambosee BBIPAKEHHBIE H3MEHEHHS HAONIOAa0TCI B OBICTPO
JENSIIMUXCS KJIETKaX KOCTHOTO MO3ra, MOJIOCTH PTa, A3bIKa M KENyJIOYHO-KUIIEYHOTO TPAKTa,
YTO BEJET K HAapYIICHHIO KPOBETBOPEHHS, MOSBIEHUIO TJIOCCHTA, cTomaruta. [lpu nedunure
BUTaMuHa Bi» pa3BuBaercss MakpolUTapHas aHEMUs, HApYyIIAIOTCS MPOIECChl reMomno’3a (B
YaCTHOCTH, JEJIICHHUE U CO3PEBAHHE SPUTPOLUTOB), KOJIUYECTBO HPUTPOIMTOB B KPOBU
CHIDKAeTCs. XapaKTepHbI C1a00CTh, TOBHIIICHHAS YTOMIISIEMOCTh, TOJOBOKPYXEHHUE, TOJOBHBIC
0071, cepaleONeHne U OJIbIIIKA MTPU PU3NIECKON HArpy3Ke.



VIcTOYHMKM BHUTaMHHA: TPOAYKTH >KMBOTHOTO TPOUCXOKJEHHS (IHUILEBBIC IPOMNOKH,
MOJIOKO, MsICO, II€YCHb, IOYKH, pbiOa, SMYHBIM JKEITOK). B KeHCKOM MoJioke BHTaMHH Bi2
COJICPXKHUTCS B BUI€ METUIIKOOAIaMUHA.

dusmnonornyeckas moTpeOHOCTh A B3pOCIHbIX - 400 MKI/CYTKH.

dusmnonorunyeckas mnoTpedHoCTh A feteit - ot 50 10 400 MKT/CyTKH.

KupopacTBoprMble BUTAMUHBbI

Butamuu A urpaer BeAylIlyr0 poJib B (YHKIIMOHUPOBAHUHU 3PHUTEIILHOTO aHAIN3aTOpa,
MOCKOJIBKY SIBJISIETCS IEPBOCTEIIEHHBIM KOMIIOHEHTOM POJIOTICUHA — O€JTKa, MOTJIOMIAOIIEr0 CBET
B peuentopax cerdyarku. M3 mpoayKTOB MUTaHUS BUTAMHH A TIOCTyHaeT B OPraHu3M B BHJIE
peTHHONA U KapoTHHOHJIOB. HecMoTpst Ha TO, 4TO 00€ TPYIIIBI BEIIECTB OKA3BIBAIOT CXOJHOE
NENCTBUE, B OpPraHuW3M OHHM TIOCTYNAIOT W3 Pa3HBIX HMCTOYHUKOB. PeTHMHON — OCHOBHast
OMOJIOTUUECKH aKTUBHAs W ONTHMAJIbHO YyCBOsieMas OpraiusMoM (opma BHTaMuUHA A,
OCTaJIbHBIE (POPMBI IPUCYTCTBYIOT B KPOBU B HU3KOW KOHIIEHTpanuu. ICTOYHUKH BUTaMUHA A B
(dbopme peTuHOJIa — MPEUMYIIECTBEHHO MPOAYKTHI KUBOTHOTO MPOUCXOXAeHUs. KapoTuHouas
COJIEpXKATCS B MPOJIYKTAX PACTUTEIHHOTO MPOUCXOKICHUS U HEKOTOPBIX Tpubax M B OpraHu3Me
npeBpamiatorcs B ButaMuH A. K rpyrme KapoTHHOMIOB OTHOCATCS O-, [B-KapOTHH, JIIOTEHH,
JIUKOTICH, 3€aKCAaHTHH U JIp.

CaMblil U3BECTHBIM KapOTHHOUJ — [-KapOTHH, KOTOPBIM SBJIsETCS NMPOBUTAMUHOM U B
pe3ynbTaTe paclIeTUICHHs B KJIIETKaX NEYSHH IpeBpaiaercs B BuTaMuH A. KapoTuHouIb! Takxke
00J1a1al0T BBIPAXKEHHBIM AaHTHOKCHUJIAHTHBIM JielicTBHeM. Cepbe3Hbli AePUIIMT BUTaAaMUHA A
(BJIOTH /10 aBUTAaMHMHO3a) pa3BUBACTCA TMPU OTCYTCTBUU JKMBOTHOM H  yHmoTpeOJIeHUU
0JIHOOOPA3HON PacTUTENHHOMN MUIIH, T. €. B YCIIOBUAX FOJI0JA.

K xapakTepHblM KIMHMYECKHM CHUMOTOMaM JeduIUTa BUTAaMHHA A OTHOCATCA
cemepanonus (Hounas, uiIU «KYpUHAA», CJlenoma BCIEICTBUE W3MEHEHUN CeTYaTKu W
3PHUTEILHBIX HEPBOB), Kcepo(dTaIbMuUs (CyXOCTh KOHBIOHKTHBBI), KEpaTOMANIAINS (M3bsI3BICHUE
POTOBHIIBI), THTIEPKEPATO3 (IUCTPOPHIESCKIE U3MEHEHHS SIUTEIHS KOXKH, CIIM3UCTBIX 000JI0YEK,
KOTOPBIE TIPOSIBIISIOTCS CYXOCTBIO, IIETYIIEHUEM W OJICTHOCTBIO, U TIP.), 00Iee HEAOMOTaHUEM
U c1a00CTh, CKIIOHHOCTh K THOMHUYKOBBIM 3a00JI€BaHUSIM KOXKU.

l'unepBuTaMuHO3 A BBI3BIBAET NEPUOCTANBHBIM THUMEPOCTO3. DTO COMPOBONKAACTCS
00JIbI0 U OTEKOM BJIOJIb JJIMHHBIX TPYOUaThIX KOCTEH, Y B3POCIbBIX — KaJBIIUHO30M CBS30K. [Ipu
XPOHUYECKOM OTPAaBJIEHUH HapYILIaeTCs MUIIEBApPEHUE, POMAJAEeT alleTUT, OTMEUaeTCs MoTeps
B Bece. CHmxkaercs oOpa3oBaHME CEKpeTa CalbHBIX JKelle3 W Pa3BUBACTCS CYyXOMl NepMaTurT,
BBINIA/IAI0T BOJIOCKI, MOTYT OBITh ITPOSIBJICHUS] TEMOPPArUYECKOTO CHHIPOMA.

HcTounuku BUTaMUHA: CpeM MCTOUYHUKOB >KMBOTHOTO MPOUCXOXKICHHSI BUTAMUHOM A
HauOomblnee OoraThl PBHIOUN KUP, TOBSKBS MEUYEHb, MOJIOKO, KUCIOMOJIOYHBIE IPOIYKTHI,
SIMYHBIA KeNTOK. PacTuTenbHbIE MCTOUHUKMA BUTAMMHA A — 3TO 3€JICHBIE U JKENThle OBOILIU
(MOpPKOBb, TBHIKBA, CIIAJIKUK Tepel, IIMUHAT, OPOKKOJHM, 3EJEHBbIH JYyK, 3€JeHb METPYIIKH),
0000BBIE (COsI, TOPOX), TIEPCUKHU, AOPUKOCHI, MaHTO, Iarais, s0JI0KH, BUHOTpaa, apOy3, JbIHS,
IIUTIOBHUK, 00JeNnXa, YepelHs, TUIOAbl IIUIOBHUKA, TPaBbl (JIolepHa, (peHXenb, JTUMOHHUK,
MeTPYIIKa, MSITa [epeyuHas, JINCThs MAIUHBI, andei, TMcThs (UaniKu, MaBesb).

®duznonoruyeckas MOTpeOHOCTh ISt MY>KYUH - 900 MKT peT. 3KB./CYTKH, AJS KEHIIUH
800 MKT peT. 3KB./CYTKH.

dusnonornyeckas notpedHocTs i aeteit - ot 400 1o 1 000 MKr per. 3kB./cyTkH. bera-
KapOTHH SIBJSIETCS IPOBUTAMUHOM A M 00J1a/1aeT aHTHOKCUAAHTHBIMH CBOMCTBaMU; 6 MKT OeTa-
KapoTHHA WK 12 MKT OeTa-KapoTHHA U3 MUIIM SKBUBAIIEHTHBI | MKT BUTaMUHa A (PET. JKB.).

®duznonoruyeckas HOTPeOHOCTH AT B3POCTBIX - 5 MI/CYTKH.

Butamun E (o—Toxodepon, a Takke f—, Y-, O—Tokodeponbl) sBIsSETCA
AHTUOKCH/IAHTOM, YHHBEPCAJIbHBIM CTAOMIN3AaTOPOM KIETOYHBIX MeMOpaH, HEeoOXOoIuM JUls
(YHKIMOHUPOBAHUS TOJIOBBIX JKeJe3, cepleuHoi Mbiimbl. Butamun E  Briuser Ha QyHKumio
MOJIOBBIX M JPYIMX OSHIOKPUHHBIX JKelie3, 3alluilas IPOU3BOJAUMBIE HMMU TOPMOHBI OT



YpEe3MEPHOTO OKHUCJICHUS, HEOOXOJWM [UIsi HOPMAalIbHOTO TedeHHs OepemeHHOcTH. OH
CTUMYJHUPYET JEATEIbHOCTh MBIIII, CIOCOOCTBYSI HAKOTUICHUIO B HUX TJIMKOT'€HA U HOPMaIHU3Ys
oOMEHHbIE TPOLIECCH], MOBBIMACT YCTOWYMBOCTh 3PUTPOLUTOB K TeMosmzy (pacmany). Ilpum
He/lOoCTaTKe BUTaMuWHAa E MOTyT BO3HHMKATh aTakcus, MbIIIEYHas cinabocTh, mepudepuyueckas
MHO- U HeWpomarus, AereHepalus CETYaTKH, CHI)KEHHE NOTEHUUHU Y MY)KUUH, HapyLIEHUSIMU
MEHCTPYaJIbHOTO IIMKJIa BBIKMJIBIIIYN Yy JKEHIUH, FreMoJin3 sputpountoB. Buramun E 3amennser
CTapeHue, MOXET MpeJoTBpallaTh MOSBICHUE CTAp4yeCKOW nurMeHrauud. CuUMIToOMOM
runoButaMuHo3a E sBisercs ycuieHHbI remonu3 (pacraj) 3pUTPOLUTOB, OOYCIOBIEHHBIN
HapylIeHueM CTa0MWIbHOCTH UX MeMOpaH. AButamuHo3 E y dyenoBeka He onucaH. TOKCHYHOCTD
ButaMuHa E yeTko He onpenenena. OHako U30bITOUHBIE 103bl BUTaMUHA E MOTYT CyllIeCTBEHHO
Hapymath abcopbuuto BuramMuHoB K u D, mnpumenenue ero 1n00aBOK HpPOTHBOIOKAa3aHO
ManueHTaMm, MMoJIy4aroluuM OpaibHble aHTUKOATYJISTHTHI.

Hcrounnkn BHTaMHMHA: COEBOE€ MAacjio, XJIONKOBOE Macio, KyKypy3HOE Macio,
MOJICOJIHEYHOE MAacjO OJINBKOBOE Macjo, INIIEHWYHbIE U KyKypy3HbI€ IPOPOCTKH, COS,
criap)keBasi KamycTa, MOMHJAOpPBI, cajar, ropox, IIMUHAT, METPYyIIKa, CeMEeHa IIUIIOBHUKA.
HekoTtopoe xonn4yecTBO BUTaMUHA COJIEPKUTCS B Opexax, aBOKaJ0, Msce, KHUpe, AHIax, MOJIOKE,
TOBSIKbEH ITEYEHU.

duznosioruyeckas HOTPeOHOCTH ISl B3POCIBIX - 15 MI TOK. 3KB./CYTKH.

dusnonoruyeckas moTPeOHOCTh IS AETEH - OT 3 0 15 MT TOK. AKB./CYTKH.

Buramun D. BurammHamu rpynnel D Ha3pIBalOT XMMHMYECKHE BEIIECTBA —
kanpiudeponasl. OCHOBHBbIE NPEJICTaBUTENM BUTAMUHOB rpynmnsl D — sprokanbuudepon
(Butamua D2) u xonexanbuedepon (Butamud D3). Butamun D, npeacraBnser co0oil cmech
HECKOJIbKUX CTEepOoJIoB, BUTaMUH D2, umu sprokambsiindepos, obOpasyercs U3 OOITy4CHHBIX
IpoxoKen u xneba, ButamMuH D3, wim xonekanbiindepos, TOCTOSHHO o0pa3yeTcsi B KOXKE MO
NEHUCTBUEM YIbTPA(PHOJICTOBBIX JIYUCH, SIBISASACH OCHOBHBIM UCTOYHUKOM BUTamMuHa D. MenbIas
€ro 4acTh MOCTYIAET ¢ MUIIeH (Te4eHb pri0, 00aydeHHOE MOJIOKO). [To melicTBUIO B Opranu3mMe
yenoBeka BuTaMuHbl D2 u D3 moutu cxonssl. [Ipu npueme BHYTph BcachiBaHHE BUTaMuUHA D
MIPOUCXOUT B IUCTAIILHOM OT/IeJIe TOHKOW KHMIIKU C Y4aCTUEM KEITYHBIX KUCIOT.

OcHoBHble GyHKUIMK BuTamMuHa D CBSi3aHBI ¢ MOAJIEp)KaHHEM TOMEOCTas3a KalbLus U
bocdopa, ocyiiecTBICHHEM MPOIIECCOB MUHEpAIN3alluK KOCTHOM Tkanu. Hemocratok BUTaMuHa
D nposBnsiercs paxuToM y JeTeid, MPUBOIUT K HapylleHHI0 oOMeHa Kanblus U docdopa B
KOCTSIX, YCWJICHHIO JEeMHUHEpaIN3alliid KOCTHOM TKaHU, YTO MPUBOAMUT K YBEIMYEHHUIO PHUCKa
pa3Butus octeornopo3a. CHUKEHHbIE KOHIIGHTPAIlMM B CHIBOPOTKE KPOBH ACCOLMHPOBAHBI C
LEJIBIM PSAJIOM BHECKENIETHBIX 3a00JIeBaHU (HEKOTOpPbIE BUBI paka, apTepuaibHas TUIepTe3ns,
BO3pPAaCTHOE CHI)KCHHE I03HABATEIbHON CHOCOOHOCTH, HapylIeHHs (QYHKIUA HMMYHHOU U
pPENpOAYKTUBHOM cucteM u Ap.). M30biTok BuTamuHa D Moker HaOmoAaTtees MOpu
OECKOHTPOJIFHOM TpUeMe IpernapaToB BUTamMuHa D u mpuBOAUTH K TOKCHYECKUM 3(derTam
(dame HaOmomaeTcsl y JETei), 4TO MPOSBIAETCS, B 3aBUCHMOCTH OT J03bl M JIUTEIHHOCTH
MPUMEHEHHs], B THUIEpKalblueMuu, runepdochareMun, KalnbIUPUKAIUU MATKUX TKaHEH,
TOIIIHOTE, PBOTE, 3aMl0pax, aHOPEKCHH, 3aJIePKKE POCTa U PA3BUTHUSL.

Hcrounuku BuTaMuHa: BUTaMUH D ecTecTBeHHBIM 00pa30M MPUCYTCTBYET JIUIIb B OYEHb
OTPaHUYEHHOM KOJIMYECTBE NPOJYKTOB MUTAHUS (MOJOYHBIE MPOAYKTHI, PbIOUI >KUp, MEYEHb
TPECKH, UKPA, TUUHBIN XKEITOK.

dusmnonorunyeckass noTpedbHOCTh A B3pociabix - 15 Mmkr/cyrku (600 ME), ans nun
crapiue 65 net - 20 mxr/cytku (800 ME).

dusnonorunyeckas moTpedbHOCTh A aeteit - ot 10 1o 15 Mkr/cyTku.

Butamun K (QuinoxuHoH n MeHaxuHOHBI). Butamun, HeoOX0uMBbIH 1711 00pa3oBaHus
(bakTOpOB CBEpTHIBaHUS KpoBH. Bimser Ha (QopMUpOBaHHE CTycTKa KpPOBH U IOBBIIIAET
YCTOMUYMBOCTH CTEHOK cocynoB. Buramun K npezcraBien HeckonbkUMU (OpMaMu: BUTAMUHOM
K1 (¢punnoxuHoH), MOCTyNAIOMMM B OpPraHU3M C MHIIEH PacTUTENBHOIO MPOUCXOKICHUS, U



BuTaMuHOM K2 (MEHAaXuHOH), MCTOYHHUKOM KOTOPOTO SBJISIIOTCS MPOAYKTHI >KUBOTHOTO
NPOUCXOXKICHUS W MHKpodiopa KHIIEYHHMKA. AHamor BUTamMuHa K, mMOJy4eHHBIH
HUCKYCCTBEHHBIM ITyTeéM, — MeHaauoH (BuramMuH K3) — mmMpoko wucnonesyercs Kak
JIEKAapCTBEHHBIN IIpenapar, U3BECTHBIN 1101 Ha3BAHUEM BUKACOJL.

Henocratox ButammHa K npuBOAMT K YBEJIMYEHUIO BPEMEHHU CBEPTHIBAHUS KPOBH,
MMOHMKEHHOMY COJIEPXKAHUIO MPOTPOMOMHA B KPOBH. AJleKBaTHOE MmoTpebieHrne ButamuHa K2
(MEHaXMHOHOB) ACCOLMMPOBAHO CO CHM)KEHHBIM PHCKOM CEPJIEYHO-COCYIUCTHIX 3a00JIEBAHUU.
Hedunut Buramuna K mposBiisieTcst HOCOBBIMH KPOBOTEUEHHSIMH, KPOBOTEYCHUSIMU B MOYEBOM
TpPaKTe, MO3TOBBIMU KpPOBOMBIHUSHHUSAMHU, CHHSIKAMH TIOCie HEOOibpmuX ymuooB. [lumieBoii
neumuT 3TOr0 BUTAMHMHA Y B3POCIHBIX PENOK, OOBIYHO OH BO3HHMKAET Ha ()OHE COCTOSHHIA,
CBSI3aHHBIX C HApYLLIEHUEM BCACHIBAHUS KUPOB (B TOM YHUCIIE NPU OOCTPYKLUHU JKETUHBIX ITyTEH,
XpOHMYECKOM TMaHKpeaTuTe, OOJIE3HSIX TME€UEeHU) WM TpH JUIMTEIbHOM IPUMEHEHHUH
aHTUKOAryJasHTOB (Hampumep, BapapuHa) M aHTUOMOTUKOB OIPEAEICHHOW CTPYKTYpHI
(manpumep, nedanocnopuHoB). TOKCMUHOCTh BBICOKHMX /103 BUTaMuHa K B ero ectecTBEHHBIX
(dopMax He MOATBEPXkACHA, OJHAKO NPUMEHEHHE CHUHTETUYECKOrOo aHajlora MEHaJuOHa MOKET
MIPUBOJIUTH K TEMOJIMTUYECKON aHEMUHU.

HcTouHnky BUTaMHMHA: JIMCTOBBIE 3€JI€HbIE OBOIIM (ILMKHAT, Kamycra), HEKOTOpbIE
GbpykThl (aBOKaJ0, KHUBHW), MaprapwH, pacTUTEIbHBIE Maciia, YaCTUYHO — CBIp W Jpyrue
MOJIOYHBIE TIPOYKTHI, H1Ia

®duznonornyeckas HOTPeOHOCTH A1 B3pOCIbIX - 120 MKI/CyTKH.

dusnonornyeckast moTpeOHOCTD I AeTei - oT 30 10 120 MKr/cyTKH.

JIucr npenoxaBareJist

Kpumepuu ouyenxku npaxkmuueckoii pabomol:

5 (oT1u4HO) — paboTa BeIMOJIHEHA BepHO Ha 95-100%.

4 (xopowo) - paboTa BbINIOJHEHA BepHO Ha 84-94%, uMeIoTCs HETOYHOCTH.

3 (ynoBJieTBOpUTEJIBLHO) - paboTa BbINoJIHEHA BepHO Ha 60-83%, ecTh cepbE3HbIE OIIMOKH.
2 (Hey/10BJIETBOPHTEJIBLHO) - paboTa BBIIIOJIHEHA BEpHO Ha 59% u MeHee.

OTBeTbI HA BONPOCHI 3a1aHUS 2:

1). I'mmoBMTAMHHO3 — 9TO IIaTOJIOTMYECKOE COCTOAHHE, CBsA3aHHOC C HCEIAOCTAaTKOM B
OPraHnu3Me OIIpPCACIICHHOI'O BUTAMUHA.
ABHTAMHHO3 — 3TO TSDKEIOC ITaTOJIOTHUECKOE COCTOsIHHUE, CBA3aHHOC C OTCYTCTBHEM B

OpraHu3Me OIpeIe]ICHHOTO BUTaMHUHA.

I'unepBUTAMHMHO3 — 3TO MATOJIOTHYECKOE COCTOSHUE, CBA3aHHOE C M30BITKOM B OpraHH3Me
OTIpEeIeIEHHOTO BUTAMUHA.

2) benku — ctpouTenbHas (MIaCTUUECKast), yrIIeBOAbl — SHEPreTHUECKas, JKUPHI — 3amacaromas 1
SHepreTUYecKas

3) Haceiennsle XKUpbl — 3TO caMas TIJIaBHAasg MPUYMHA BBICOKOTO YPOBHS «IJIOXOTO
xoJjectepuHa». HacbllieHHbIe KHUPHI COAEpKATCS B MPOAYKTaX KUBOTHOTO MPOUCXOXKACHUS -
TaKWUX, KaK Macjo, ChIp, IIETbHOE MOJIOKO, MOPOKEHOE, CIMBKU M It000€ kupHOe Msico. OHuU
TaK)K€ HalJeHbl B HEKOTOPBIX PACTUTEIBHBIX MAcjlax - KOKOCOBOM, MaJbMOBOM U MaJIbMOBOIO
sanpa.

HenacelieHHbIe KUPBI — )KUPBI, KOTOPbIE TOMOTAIOT NOHU3UTh YPOBEHb XOJECTEPUHA B KPOBH,
U UX HYKHO MCHOJIb30BaTh BMECTO HACBIILIEHHBIX KUPOB.

EcTh nBa THIa HEHACHIIIEHHBIX )KMUPOB: - MOHOHEHACHIIIICHHBIE KUPBI: HAIPUMED, OJTUBKOBOE U
parcoBoe Macio; - MOJMHEHACHIIIEHHBIE KUPBI: HATPUMEP, Pa3HbIE BUIBI PHIOBI, TIOJICOTHEYHUK,
KyKypy3a U CO€BOE MaciIo.

4). Omna w3 QyHkuuid OenkoB -  3amuTHas (aHtuTena). OHU SBISIOTCS KOMIIOHEHTaMU
MMMYHHOM CHUCTEMBI.



5). K Hapymenuro cuHTe3a 1 MeTaboJIM3Ma MOJIOBBIX TOPMOHOB. B 11eoM — HapymieHne ooMeHa
BELIECTB.

OTBeThbI HA 331241 3a1aHuA 3:

3agaua Nel. benku SBIAIOTCS CTPOUTENBHBIM MaTEpPHAIIOB JJI OpraHu3Ma, 4ro s
CIIOPTCMEHOB OUYEHb BAXKHO

3agaua Ne2. Buramun C

3amaua Ne3. Buramun D

3apaua Ned. Jla, )KUPBI ABJISIIOTCS BaKHBIM 3JIEMEHTOM JIJISl CHHTE3a KEHCKHUX MOJIOBBIX
TOPMOHOB

JlaGopaTropHasi padora

JlaboparopHasi padora “Onpenenenue ButamuHa C B NIpOJlyKTax MUTAHUS
[ToaroroBKa BapuaHTOB OMbITA, HAOIIOICHUE 32 KAYCCTBEHHBIMU PEAKITUSIMH,
3amojiHeHHe paboyedt TaOMMIBI, HMHTEpHpETaIuss HaOII0IaeMbIX SBJICHUH,
dbopmynupoBaHKe BEIBOJOB

JlabopaTopHas pa6ora «I uapodpunsHO-TUAPOPOOHBIE CBOWCTBA JIMITUIOBY
[logroroBka BapuaHTOB OIbBITA, HAOIIOJEHWE W3MEHEHHUS PAacTBOPUMOCTHU
JUTIAIOB, 3arojiHeHWe pabodeil Tabmuibl, WHTEpHpeTanus Ha0JI01aeMbIX
SIBJICHUH, (DOPMYTUPOBAHUE BHIBOJIOB

Tema 1.4.CTpYyKTYPHO-(PYHKIHUOHATIBbHASI OPraHU3ALMS KJIETOK
dopma TeKylero KOHTPOJIS: MpakTHueckas pabora, 1aboparopHas padora
Koa koutpoaupyemoii komnerennuu: OK 01, OK 02, OK 04
IIpakTuueckas padora
Pa3paboTarh MEHTaIBHYIO KapTy MO KiacCHU(pUKAIMU KIETOK U UX CTPOCHHUIO Ha
IPO- U AYKAPUOTUYECKUX U 110 APCTBAM B MUHH IpymHIax
JTaJIOH OTBeTA:
MenragabHas kapra: Kinaccupukauus KjieTox
LeHTpaNbHbBIN 3JIeMEHT
Kaerku
OcHOBHBIC BETBH
1. IIpokapuoTHYecKue KIeTKHU
o bakrepunu
o KnerouHas crenka
o Hyxkneoun
o Pubocompl
o IIma3zmuabel
o Apxen
o Oco0ble TunuabI
o DKCTpeMO(HIbHbBIE YCIOBUS
2. JyKkapuOTHYECKHUEe KIETKHU
o JKuBoTHBIE KJIETKH
o Snpo
o  MWUTOXOHIpPUU
o OHJOMIA3MaTUUYECKUN PETUKYITYM



o Amnmapat 'onbxu
o JInzocomsl
o PacruresibHbIC KIETKHU
o XJIOPOIUIACThI
o llenmrono3Has KJIE€TOYHAsI CTEHKA
o Bakyomnu
o Ilnazmonecmsbl
o I'pubOHBIC KIETKH
o XHWTHHOBAs KJIETOYHAsI CTEHKA
o Muroxonapuu
o Bakyomnu
o IIporucrsl
o Pa3HOOOpa3HbIe Opranesibl
o Paznuunbie ciocOObI MUTAHUS
B3auMocBsi3u MexKay dJIeMEHTAMHU
o Bce kieTku UMEIOT IJIa3MaTHYECKYI0 MeMOpaHy
o IIpoxapuoTsl HE UMEIOT 0GOPMIIEHHOI 0 AAPA
o DYKapuOTHI CoAepKaT MeMOpaHHbIe OPTraHeJLJIbI
o (xoncTBa B reHETHYECKOM MaTepuaJjie
o Paznuuusg B cmoco6ax muUTaHUA
IIpakTHyeckue 3aJaHUA 1JIsi MUHU-TPYIII
I'pynna 1: Uccnenyiite 0COOEHHOCTH CTPOEHHUS OaKTepUATbHBIX KIETOK M HUX
OTJINYMS OT PACTUTEIIbHBIX.
['pynna 2: CpaBHUTE CTPOCHME KMBOTHOW M TPUOHOM KIIETKH, BBIICIUTE OOIIHe
YEPTHI.
I'pynna 3: IlpoaHanmu3upyiTe poJib Pa3IWUYHBIX OpPraHel B JYKApUOTUUYECKUX
KJIETKaX.
I'pynma 4: Co3gaiiTe CpaBHUTENbHYIO TaONUIly MPOKAPHUOTUYECKUX H
IYKAPUOTHYECKUX KIIETOK.
Pexomennanmm 1o co3aHnio MEHTaJIbHOM KapThI:
o Hcnonp3yiiTe pa3Hble LIBETA I PA3HBIX THUIIOB KJIETOK
o JloGaBbTe cTpenku I TOKa3a CBSI3ed MEXIY DIEeMEHTAMHU
o BxirounTe KIIFOUEBBIE TEPMUHBI U ONPEACIICHUS
o OrTpa3ure OCHOBHBIEC OTJIMYHS U CXOJICTBA MEXIY IpyNaMu KIETOK

JlaGoparopHasi padora
Tema «CtpoeHue KieTKu (pacTeHus, )KUBOTHbIE, TPUOBI) U KIIETOYHbIE BKIIFOUEHUS
(xpaxmai, KapOTHHOU/IbI, XJIOPOIUIACTBI, XPOMOILIACTHI )»
[IpuoOpeTeHne ombITa NPUMEHEHHWS TEXHUKA MHUKPOCKOMHPOBAHUS  TIPH
BBITIOJTHEHUHU JTabopaTopHbIX padot. [lonarotroBka MukpomnpenapaToB, HaOIIOACHIE
C TIOMOIIIbI0 MUKPOCKOTIA, BBISIBJICHUE PA3IUUYUil MEXIy M3ydyaeMbIMH OOBEKTAMU,
UMHTEpIpeTalus HabJII0AaeMbIX SIBICHUN, (OPMYITUPOBAHKE BHIBOJIOB
JlaGoparopHasi padora
Tema «IIponuriaeMocts MeMOpaHsbl (IJ1a3MOJINU3, ACTIA3MOIIU3)»



[IpuoOpeTeHne omnpiTa NPUMEHEHUS] TEXHUKHM MHUKPOCKONUPOBAHMS MpPHU
BBINIOJIHEHUHU J1ab0opaTopHbIX padoT. [lonaroroBka MuUKponpenapaToB, HaOIIOACHUE
C MOMOIIbI0 MUKPOCKOTA, BBISBICHUE PA3TUUUNA MEXKAY U3y4aeMbIMU OOBEKTAMH,
MHTEpHpeTalnrs HaOI0AaeMbIX ABICHUN, (HOPMYIUPOBAHUE BHIBOJIOB

Tema 1.5. CTpyKTYpPHO -PyHKIMOHAIbHBbIEC (PAKTOPBI HACTEACTBEHHOCTH
dopma TeKylIero KOHTPOJISA: YCTHBIN OIpocC, MpakThuyeckas pabora
Koa xonTposaupyemoii komnerenuuu: OK 01, OK 02
Bonpocsl 1151 yCTHOro onpoca
1.3 wero coctout xpomocoma?
2.Ilepeuncnure XpoOMOCOMHBIN HAOOP KIIETOK
3.B yeM paznuuusi roMOJIOTUYECKUX U HETOMOJOTHYECKUX XPOMOCOM?
4.JlaiiTe XapaKTEPUCTUKY TaIUIOUTHOMY U JUIIOMTHOMY HabOpy XpOMOCOM
5. Jlante onpeiesieHue «HYKJIEUHOBBIE KUCIIOTBI», U3 YETO OHU COCTOSAT.
6. UTo Takoe HyKJIEOTH IbI?
7.Packpoiite cymnocts JJHK u PHK
8.0OxapakTepu3yiTe KOMIJIEMEHTAPHbBIC A3aTUCThIE OCHOBAHUS
9.Copmynupyiite npasuio Yapradda
IIpakTHyeckas padora

[ToarotoButh cooOuieHus-pe3eHTanuu no temam «Ctpykrypa JHK —
JBOMHAs crupaiby, «MecToHaxoxaeHue u Owuonornueckue ¢Gyukuun JIHKY,
«JIHK-3kcneptuza», «Buasl PHK. ®ynknuu PHK B knetke»
Peurenre 3aa4y Ha onpeesIeHUE TIOCIIEI0BATEIbHOCTH HYKJIEOTHIOB

3amauya 1. B monexyne [JHK conepxurcs 1100 HykI€0THIOB C ai€HUHOM,
yto coctaBisgeTr 10% ot ux oOmiero yncna. Onpeaenure, CKOJIBKO HYKICOTUIOB C
TUMHUHOM, TYaHUHOM, IIMTO3MHOM COJEPKUTCI B OTAEIbHOCTH B Moiekyne JJHK,
O0O0BSICHUTE TTOJIYYCHHBINA PE3YNIbTAT

3apauya 2. B mnponecce Tpancisiimu yyactBoBanio 30 mosekyn TPHK.
Onpenenure YUCIO aMUHOKHCIIOT, BXOASIINX B COCTaB CUHTE3UPOBAHHOTO OeEliKa,
a TaKXKe YHUCIIO0 TPUIUIETOB U HYKJIEOTHIOB B I'€HEe, KOTOPBIM KOJAUPYET 3TOT OETIOK.

3agaya 3. Otpeszok Momekynsl JIHK, onpenenstonuii nepBUYHYIO
CTPYKTYpPy  IOJIMIIENTHIA, COAEPXKHUT  CICAYIOIIYI0  I[OCJIEI0BATEIBHOCTD
HykieotuaoB: AATTTHALIT. Onpenenute mocieaoBaTeIbHOCTh HYKJICOTHIOB HA
uPHK, uymcno TPHK, ywactByrommx B OWOCHHTE3€ NENTHIA, HYKJICOTHIHBINA
COCTaB MX AaHTUKOJOHOB M IIOCJIEAOBATEIIBHOCTh AMUHOKHUCIOT, KOTOpbIE
nepenocst 3tu TPHK. [l pemienust 3a1aun ucnonab3ynTe TabJIUIy T€HETUYECKOTO
koJa. OOBACHUTE MOJYYCHHBIE PE3YyJIbTAThI

JTAJI0OH OTBETOB:

3agaya 1. TuMUH KOMIUIEMEHTAap€H aJICHHMHY, COOTBETCTBEHHO THUMHHA
coaepxkurcst Takxke 1100 mykneorumo (10%); « B cymMe TUMUH M ajeHUH
coctaBm 20%, cleloBaTeNbHO, HA TYaHWH UM LHUTO3MH B CyMME€ MNPUXOJUTCS
80%. * T.K. TyaHUH KOMIUIEMEHTAPEH LUTO3UHY, CJIE€A0BATEIbHO, HYKJIECOTUIOB C
ryannHoMm conepxutcs 4400 (40%) u ¢ murosuaom — 4400 (40%) CnpaBouHas
nHpopManusa: * AMHMHOKHCIOTHI, HEOOXOAWMBbIE [IJII CHHTE3a  Oelka,



noctaBisiloTcss B pudbocombl ¢ mnomouipio T-PHK. Kaxnas monekyna 1-PHK
MEPEHOCUT TOJIbKO OJIHY aMHHOKHUCIOTY. * MH]opMaius o mepBUYHON CTPYKType
MoJieKysbl Oenka 3amuppoBaHa B mousekyine JHK. ¢ Kaxnas amuHokuciora
3amdpoBaHa  MOCIENOBAaTENbHOCTBIO M3  TpPeX  HYKJIEOTHIOB.  OJTa
IIOCJIE0BATENBHOCTD HA3bIBAETCS TPUILIETOM MM KOJOHOM. OnpeneieH

3agaua 2. Ogua TPHK Ttpancnoptupyer 1 amuHokucnory, cieapoBarenbHo 30
TPHK cootBercTBytoT 30 amuHOKucHOTaM, U 06€10K cocTOUT U3 30 aMUHOKHUCIOT.
2. OmHy aMHMHOKUCIOTY KOOUPYET TPUIUIET HYKIEOTHIOB, 3HadyuT 30
aMHHOKUCIOT KoaupyroT 30 tpurmuietoB. 3. KoaumyecTBO HYKIECOTHIOB B TE€HE,
koaupytoueM 6enok u3 30 amunokucaot: 30x3=90.

3agaya 3. 1. Ha wmarpuue JAHK cunresupyercs wPHK mno npunnumy
KOMIUIEMEHTapHOCTH; €€ mocieaoBarenbHOCTh: Y YAUI'YI'LL; 2. AHTUKOIOH
kaxaoin TPHK coctouT u3 TpéX HYKIEOTHAOB, ClIeOBAaTENbHO, B OMOCHHTE3E
nentuaa ydactBytot Tpu moiiekyinsl TPHK, antukogonsr TPHK: AAY, T'HA, UIT,
komruiemeHTapubl kogoHam WPHK; Tak kak antukomonesl paszneix TPHK He
SBJISIIOTCSL  €IMHOM  IIeTbI0, HX HEO0OXOAWMO TIHMCaTh uYepe3 3amiaTyro. 3.
[TociienoBaTenbHOCTh aMUHOKUCIIOT onpeaensercs no kogonam nPHK: -neu-apr-
ana-

Tema 1.6. IIpoueccbl MATPUYHOT 0 CHUHTE3A
dopma TeKyIero KOHTPOJISA: TECTUPOBAHUE, ITpaKTUYecKas padbora
Kona kontpoaupyemoii komnerenuuu: OK 01, OK 02
Bonpocsbl Tecra
Bapuanr 1
1. CtpykTypa oxHOro 0ejika onpeaeasieTcs:
I)rpynmoii reHoB 2)oaguuMm reHoMm 3)ogHoit Mosekynoi JIHK 4)coBokymHOCTBIO
T€HOB OpraHu3Ma
2. Ogun Tpumiier JTHK Hecer nundopmanmuro o:
1)mocneoBaTeILHOCTH AaMUHOKHCIIOT B MOJIEKYJIe OenKa 2)pu3HaKke opraHu3ma
3)aMHUHOKHCIIOTE B MOJIEKYJIE CHHTE3UpyeMoro Oemnka 4)coctaBe Mosiekyinsl PHK
3. IloHsATHE «TPAHCKPUIIIIUS» OTHOCHUTCH K MPOLECCY:
1)ynBoenust JJHK 2)cunteza u-PHK na JIHK 3)nepexona u-PHK na puGocomsi
4)co3nanusi OETKOBBIX MOJIEKYI Ha TIOJIUCOME
4. Yuactok moiaexkyabl JHK, nHecymmii nngopmanno o0 oaHOIl MoJieKyJie
0es1a — 3T10:
l)ren 2)den 3)renom 4)reHoTHI
5. OaHa aMHHOKHCJI0Ta KOAUPYETCH:
l)ueTbipbMsi HYKJIEOTHAMH 2)ABYMSI HYKJICOTUJAAMHU 3)OJHUM HYKJICOTHAOM 4)
TpeMsi HyKJIEOTUaMHU
6. Tpumiery nykiaeorunoB TAI' B mosexkysne JHK Oymer coorBercTBOBATH
KOJ0H MoJieKyJibl H-PHK:
1) TAT 2) VAT 3) VTI[ 4) HAY
7. Tpancasinus 3T0:
1. nepenuceiBanue renernyeckoit unpopmanuu ¢ JJHK na u-PHK;
2. nepenuckiBanue renernueckoit unpopmanuu ¢ u-PHK na JIHK;



3. nepenecenue unpopmanuu ¢ u-PHK B cTpykTypy cuHTE3UpYyeMOro Oenka
8. Kak Ha3bpIBaeTcsi rpynna pudocomM, CAHTE3UPYIOLIMX OAUH 0eJI0K:

1. Tlonmucoma 2. Pubocoma 3. Tpunanocoma

B . Onpeaenure nociie0BaTENbHOCTh PEAKIIMI MATPUYHOTO CUHTE3a OeliKka
A)O6benunenne u-PHK ¢ pubocomoit

b)®epmenTaTUBHBIN pa3pbiB BOAOPOAHBIX cBsizei Mosekynbl JTHK
B)Cunres u-PHK nHa yuacTtke ognoit u3 neneit JJHK

[N O6benunenue T-PHK ¢ pubocomoii u y3HaBaHue cBOero KOJ0B
JDIIpucoenrHenue aMuHOKUCIOTH K T-PHK

E)Otnenenue 6enkoBoii rienu ot T-PHK

C. CooTHecuTe 0COOCHHOCTH NMPOLECCOB OMOCHHTE3a 0eJIka U (POTOCHHTE3a

Ocobennocmu npoyecca Ilpoueccol
1) 3aBepiiaercs 00pa30BaHUEM YIJIEBOJOB A) buocunTes 6enka
2) UcxonHble BelecTBa — aMUHOKHCIOTHI b) ®oTtocunTe3
3) B ocHOBe Jie)kat peakiuu MaTpUuyHOTO
CUHTE3a
4) McxonHble BEIeCTBa — YTIICKUCIIBIN Ta3 U
BOJIA

5) AT® cunrte3upyeTcs B X0€ mpoliecca
6) AT® ucnonb3yercs AJisi TPOTCKAHUS
npoiiecca

7) mpOUCXOIUT HAa pUOOCOMAX IPAHYIISTHOM
OIIC

Bapuanr 2

1. T'en xommpyer HHPOPMALHUI0 O MOCAEA0BATEJbHOCTH MOHOMEPOB B
MoJIeKYy.JIe:

1)r-PHK 3) 6enka 2) riukorena 4) JJTHK

2. AHTHKO/IOHAMHU HA3bIBAIOTCH TPHUILIETHI:

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

3. IlnacTuyeckuii 00MeH COCTOMT U3 PeaKIHii:

l)pacnaa opraHm4ecKux BELIECTB 2)paciiajia HEOPraHUYECKUX BEIIECTB
3)cuHTE3a OPraHNYECKUX BEIIECTB 4)CUHTE3a HEOPTaHUYECKUX BEIIECTB

4. Cunre3 0ejika B NIPOKAPUOTHYECKOI KJIEeTKe MPOUCXOAUT:

1)na pubocomax B siipe 2)Ha pubocoMax B IIUTOIIIA3ME

3)B KJIETOYHOM CTEeHKE 4)Ha BHEIIHEH MOBEPXHOCTH LMUTOILIA3MAaTUYECKOM
MeMOpaHbl

5. Tpanckpunuusi y 3yKapuoT NpOMCXOAUT B:

I)uuTomnnasme 2)3Ha0IIa3MaTUUECKON ceTu 3)nu3ocoMax 4)spe

6.Cunre3 0ej1ka MpOMCXOAUT B:

l)rpanynsipHON SHIOTUIA3MATHYECKON CETH 2)IIaJKON 3HIOIMIA3MAaTUHUECKOW CeTH
3)saape 4) nuzocomax

7. Tpumiery nykiaeorunoB ATI B mounekyse JHK Oyzer cooTBeTCcTBOBATH
KOJ0H MoJieKyJibl H-PHK:

1) TAT 2) VAT 3) VTI[ 4) HAY




8. Tpanckpunuus 31o:

1. nepenuceiBanue renernyeckoi uHpopmanuu ¢ JJHK na u-PHK;

2. nepenuckiBaHue renernyeckor nupopmanuu ¢ u-PHK na JJHK;

3. nepenecenue unpopmanuu ¢ u-PHK B cTpykTypy cuHTE3UpYyeMoro Oenka

B. Tlocrtpoiite mociaenoBaTenbHOCTh PEaKLUMid TPAHCISUHU, BBIIUCAB LHU(PHI B
HY>KHOM TIOPSJIKE.

A)llpucoenunenne aMuHokucIoTh K T-PHK

b) Hauano cunTe3a nonunenTuaHoM nenu Ha pudbocome

B)IIpucoenunenue u-PHK k pubocome

I') Oxonvanue cuHTe3a Oenka

1) Y nnuHeHue MOoIUIeTHIHON eTTH

E) Coenunenue KoJjoHa C aHTUKOJIOHOM

C. VYcraHoBuTe COOTBETCTBHME MEXAY OHMOJIOTMYECKUM IMPOLIECCOM M €ro
CBOWCTBaMM:

CBOMCTBO BUOJIOT MUECK UM ITPOLIECC
[Ipencrasnser coboii cunre3 PHK Ha A TpaHCKpHUIIUs

marpune JJHK b tpancnsauus

2. IlponcxoauT B LUTOIIA3ME B penynnukanus

3. YaBoenue monekynsl JJHK

4. IlpoucxoauT Ha pubOCOMax

5. IIpencraBnser coOoit cuHTe3 Oenka

6. IIpoucxoaur B sipe

7. llpencrainsieT coboi mporiecc
nepeHeceHust nHpopMaIuu

¢ u-PHK B cTpykTypy cuHTEe3upyeMoro
OeJika

B 1. Beibepute npu3Haky, COOTBETCTBYIOIINE OCOOCHHOCTSM OEJIKOBOr0 0OMeHa B
OpraHu3Me YeJIOBEKa.

A)Pacmiernienrie MOJEKYIbl O€IKa 10 aMUHOKUCIIOT MMPOUCXOAMUT B KIETKAX

b) Pacmennenue Mojekynbl Oeiaka 10 aMHHOKHCIOT MPOUCXOIUT B
MUILIEBAPUTEIIBHOM TPAKTE

B) KoneunbiMu npoaykraMu pacnaja sBISIOTCS YTIEKUCIIbIA ra3, BOJIa, MOYEBHUHA
U Jpyrue BellecTBa

I') KoneunsiMu IpoiyKTamMu pacnaja siBJISIIOTCS [II0K03a, KUPHBIE KUCIOTHI

J1) Cytounast motpedHOoCTh coctaniseT 100-150 r

E)Cyrounas morpebHocTh B 6enkax — 400-600 r

B 5. Vkaxure mnocnenoBaTteNbHOCTh SIBJICHUW M MPOLECCOB, IMPOUCXOIAT B
Iporiecce CHHTe3a Oenka:

A)noctymienue monekynsl ”PHK u3 anpa B uuronnasmy

b) B3aumoneiictBue monekynsl TPHK, Hecymell nepByro aMMHOKHUCIIOTY JIaHHOTO
Oenka, ¢ pubocomoit B komruiekce ¢ ”PHK

B)o0pazoBanue nmenTuaHON CBSA3U

I') cunte3 monekynsl ”PHK na matpune JIHK

J1) TepMuHALUS TPAHCISLIUU

E) csa3piBanue monekynsl UPHK ¢ pubocomoit




B 7. YcraHoBuTe OCIEA0BATENBHOCTD 3TAIIOB CUHTE3a O€lKa:

A)llonananue ¢parmenta u-PHK B akuenTopHbli y4acTok ()yHKIHOHAIBHOTO
nentpa pudbocomsl (OLP);

b) Ilpucoenunenne 1-PHK ¢ aMHHOKHCIOTON K COOTBETCTBYIOLIEMY KOJOHY M-
PHK B akuentopHom yuactke OIIP;

B)Ilepememnienue T-PHK ¢ pactymum 6enkom B 1oHOpHBIN yyacTok OLIP;

I') Tpanckpunius;

) Y inuHenue noaunenTUAHON ey Ha OAHY aMUHOKHCIIOTY;

E) IlpucoennHenne aMMHOKHUCIIOT K cOOTBeTCTBYIOMMM T-PHK.

IIpakTuyeckas padora

Pemienue 3amau Ha onpenesneHue Mnocie10BaTeIbHOCTY AMUHOKHUCIOT B MOJIEKYJIE
Oenka.

Pemienue 3amau Ha onpenesneHue Mnocie10BaTeIbHOCTY AMUHOKHUCIOT B MOJIEKYJIE
Oenka B cllydae U3MEHEHUs Mocye0BaTeIbHOCTH HyKIIeoTu10B JIHK

1. B yem nposiBnsiercs poss JIHK B OnocunTese Genka?

2. Kak mpoucxoIuT CUHTE3 MOJIUTNENITUIHON 11eTH Ha prudocome?

3. B mporiecce Tpancisiiuu yaactoBaio 30 monekyn TPHK. Onpenenure uncio
AMUHOKHCJIOT, BXOJSIIMX B COCTaB CHHTE3UpPyeMOro Oelika, a TakXKe YHCIIO
TPUIUIETOB M HYKJICOTUIOB B T'€HE, KOTOPBIM KOJAUPYET ATOT OEIIOK.

4. B mnpoOupky mnomecTusiu puOOCOMBI U3 pa3HbIX KIETOK, BECh HabOp
aMUHOKUCIIOT 1 oguHakoBbie mosiekyJsibl MPHK u TPHK, cozmanu Bce ycnoBus miist
cunTe3a Oenka. [louemy B mpoOupke OyaeT CUHTE3UPOBATHCS OJMH BHJI Oe€lKa Ha
pa3HbIX pubocomax?

5. B 6uocuntese nmonunentuaa ydactsoBaim TPHK ¢ antukogonamu YVYA, I'T1I,
OI'h, AVY, HI'Y. Onpeaenute HYKJICOTHAHYIO MOCIENOBATEIBHOCTh YydacTKa
kaxou nenu moisekynbl JIHK, koTopeiii HeceT nHpOpMaIuio 0 CHHTE3UPYyEMOM
MOJIMIICNITUAE, U YKMCJIO HYKJICOTHIOB, coaepxkamux aiaeHud (A), ryanun (I),
tuMuH (T) n nuro3us (L) B aBynenoveunoit monekyne JJHK. OtBer nosicuute.

6. Kakue peakiiuu OTHOCSATCS K peaKIusiM MaTPUYHOTO CUHTE3a?

7. U3BecTHO, 4TO B mporiecce Tpancisiiuu Ha u-PHK manussiBaeTcst 6ombImoe
KonumdecTBo pubocoM. Kakwe OenkoBble MOJEKYJIbl OHU CHHTE3UPYIOT:
OJIMHAKOBBIE WJIK pa3HbIe?

8. B kakux peakiusix 0OMeHa BEIIECTB OCYILECTBIISIETCS CBSA3b MEXKIY SIAPOM,
HH/IOIIIA3MATHYECKOH CEThI0, pPHOOCOMaMU, MUTOXOHAPHUSIMHU?

JTaJI0OH OTBETOB
B uem nposensemcs poav JJTHK 6 6uocunmese obenxa?
B JHK coxpepxutcs HaciencTBeHHass WHQOpMalus O TMEPBUYHOU CTPYKTYpe
0enKoB
Kax npoucxooum cunmes noaunenmuonou yenu Ha pubocome?
1) TPHK B3aumMoIeliCTBYIOT ¢ aMHHOKHCIIOTAMH, IIPUCOCTUHSIS
UX TMpU ydacTUM (PEPMEHTOB C 3aTpaTaMH »SHEPruu, M JOCTAaBISIOT HUX K
pubocomam.



2) B COOTBETCTBHM C TPUHIIUIIOM KOMILICMCHTAPHOCTH TPHILIETHI JBYX
TPHK npucoemunstorcs k asym tpumieram WPHK, pacnonoxxennsim Ha
pubdocome.

3) Mexnay aMuHOKHCIOTaMH, npucoeaunHeHHbiIMH K TPHK, oOpasyetcs
nenTuaHas cBsi3b, pudbocoma nepememaercs no uPHK na cienyrommuit tpumnmner, k
kotopomy mnpucoenunserca HoBas TPHK ¢ amubokucnoroit, u tak ¢ nPHK
CUUTBIBAETCS UH(POpMAITUS IO €€ KOHIIA.

B npoyecce mpancisayuu yuacmeosano 30 monexyn mPHK. Onpeoenume
YUCTIO AMUHOKUCTOM, 6X00AWUX 8 COCMA8 CUHMmMe3Upyemoz20 Oeaxka, a makxoice
YUCTIO MPUNIEMO8 U HYKIeOmUo08 6 2eHe, KOMopblil KOOUpyem 3mom Oelok.
JJieMeHThI 0TBETA:

1) ogna TPHK TpaHcmopTHpyeT OJHY aMUHOKHCIIOTY, ClieJoBaTeinbHO, 30
TPHK cootBerctBytoT 30 amMmuHOKHCTIOTaM, U 0€710K cOCTOUT U3 30 aMUHOKHUCIIOT;

2) OAHYy aMHUHOKHCIOTY KOJHMPYeT TPHILIET HYKICOTHAOB, 3Ha4uT, 30
AMUHOKHCJIOT KOAUPYIOT 30 TPUIIETOB;

3) KONMMYECTBO HYKICOTHIOB B TI¢He, KoaupymomeMm O0emok u3 30
amuHoKkucioT, 30 x 3 =90

B npobupxy nomecmunu pubocomvl u3 pasHwvix KIemoK, 6ecb HaAOop
amunoxuciom u oounarxosvie moaexyavl uPHK u mPHK, co30anu éce yciosus ons
cunmesa benka. Ilouwemy 6 npobupke 6yoem cCuHmMe3UpPo8aAmvbCsi 00UH U0 benrKa Ha
pasHuix pubocomax?

1) mepBuyHasi CTPyKTypa OelKa ONpEAeNsieTcs IOCIeI0BaATEIbHOCTHIO
aMUHOKHCIIOT;

Martpuniamu it cuHTe3a Oenka sSBIstoTCcS oauHakoBbie MoJiekyisl HPHK, B
KOTOPBIX 3aKOJIMPOBAHA OJIHA U Ta e MepBUYHAs CTPYKTYypa Oelika.

B buocunmese noaunenmuoa yuacmeosaiu mPHK ¢ anmuxooonamu YVA,
1T, HI'l, AYY, LHI'Y. Onpederume HYKICOMUOHYIO NOCAE008AMEILHOCb
yuacmka kaxcoou yenu monexyavt J/[HK, xomopwiti Hecem ungopmayuio o
CUHME3UPYeMOM NOIUNenmuoe, U YUcio HyKieomuoos, cooepiicawmux aderun (A),
eyanun (I'), mumun (T) u yumosun (L]) 6 oeyyenoueunoii monexyne /[HK. Omeem
nosicHuUme.

JIeMeHThI OTBETA:

1) antukomonst TPHK  kommiementapusl  komonam  WPHK, a
MoCJIeA0BATENBbHOCTh HYKIeoTHA0B MPHK kommiemeHTapHa oaHOW W3 LeEnen
JHK;

2) yuactok onnHoi nenu JJHK - TTA I'TLI 'Ll ATT II'T, a coctaB BTOpoOit
uernu JJHK -AAT U 'O TAA TTHA;

3) uucno mykneorunos: A -7, T-7,1 -8, 1] - 8.
Kakue peaxyuu omnocamces k peakyusim Mampuino2o cunmesa?
DJIeMeHTBhI 0TBeTAa:
1) camoyaBoenue JHK;
2) obpazosanne MPHK, TPHK u pPHK na monekyne JIHK;
3) ouocunTe3 6enka Ha MPHK?
Hzeecmno, umo 6 npoyecce mpancaayuu Ha u-PHK nanuszvieaemcs 6omvuioe



Konuuecmeo pubocom. Kakue Oenkogvlie MONEKYIbl OHU  CUHMEIUPYIOM!
oO0uHaxosvle unu pazuvie?

— B pubocomax MPOUCXOAUT cOOpKa OEIKOBBIX MOJIEKYJ U3 aMUHOKHUCIIOT,
KoTopble nocTaBistoT ctoaa T-PHK; B cOopke yyacTBYIOT (pepMEHTBI, UMEIOLTUECS
B pubocomax;

— u-PHK cayxur wmarpuueir ana cOopku  OenkoB, Tak  Kak
IOCJIEA0BATENBHOCTh AMUHOKUCIOT B OyAylied MoiieKkyne Oeska ompenensercs
IIOCJIEA0BATENBHOCTRIO HYKIEOTHI0B B Mouiekyne u-PHK. Jlemaem BbIBOA:
puUOOCOMBI COJEpKAaT HEOOXOAMMBIA Il cuHTe3a OenkoB Marepuai, a u-PHK
COJIEPKUT MHGPOPMALIMIO, OT KOTOPOW 3aBUCUT crienuduka Oymymieil MOJeKyJibl
Oeika.

Bce pubocombl, Haxomsumecs Ha u-PHK, cunTe3upyroT oauHakoBbie
OeJIKOBbIE MOJIEKYJIbI, TAK KaK XapakTep Oyayliero 6eika 3aBUCUT HE OT puOOCOM,
a OT MOCJIE0BATEIbHOCTH HYKJIEOTU0B B N-PHK.

B kakux peaxyusix obmena ewjecms ocyuwecmeniaemcs C6s3b mMedxHcoy sS0pom,
IHOONNAZMAMUYECKOH CEMbI0, pUOOCOMAMU, MUMOXOHOPUAMU?

B  npomecce OuocuHTe3a  Oenka — HAaclIeACTBEHHas  MHQpopMaius,
HaxoAsmIascs B sApe kietku ¢ nomoursio u-PHK (Tpanckpunius) nepenocurcs K
pubocoMaM, TrIe peanusyercs B IOCIEN0BAaTEIbHOCTh aMHHOKHCIOT Oeska
(Tpancasus). PubocoMsl pacrnonararoTcsi Kak B IIUTOIIa3Me, TaK M Ha MEMOpaHax
OIIC, no xotopoit oOpa3oBaBIIKECs OENKOBBIE MOJIEKYJIBI TPAHCIIOPTUPYIOTCA T10
KiIeTke- Bce peakiuu MmpoTekaroT ¢ HCMOoNb30BaHMEM »Hepruu Mosekyil ATO,
00pa30BaHHBIX B MUTOXOHIPUSIX.

Omegem: B peakuusax OnocuHresa 6eska B KJIETKE.

Tema 1.7. HekiieTounbie (pOpMBI :KU3HA

dopma TeKyIero KOHTPOJIS: YCTHBIN ONpOC, MpakThuieckasi pabora

Bonpocsl 15151 yCTHOTO onpoca

1.OxapakTepu3yiiTe BUPYChl KaK HEKIETOYHbIE (OPMBI >KH3HU M OOJIHraTHBIC

Tapas3uThI.
2.PackpoiiTe CTpO€HHE TIPOCTBIX U CJOXKHBIX BHPYCOB, PETPOBHPYCOB,
6akTeprodaros.

3.3 uero cocrout »xu3HeHHbld 1ukn JIHK-comepxamux Bupyco, PHK-
coJieprKalux BUPycoB, Oakrepruodaro. BUY, rematut yenoBeka?

4.Yt0 Takoe OaKkTepuH, TaliTe UX OOIIYI0 XapaKTEPUCTHKY.

5.Yto0 Takoe mramm ?

6.B ueM cX01CTBO M pa3nuyue BUPYCOB U OaKTEpHii?

IIpakTuyeckas padora

[IpencraBneHne yCTHBIX COOOIIEHUN ¢ Mpe3eHTAIMEH, TOATOTOBICHHBIX MO
MEePEYHIO UCTOYHUKOB, PEKOMEHIOBAHHBIX MpEMojiaBaTesieM 1Mo TemaM: BupycHeie
u  OakrtepuanbHble  3a0oseBaHus.  OOWmME  NPUHUUIBI  UCIOJIb30BAHUS
JeKapCcTBEHHBIX BenlecTB. OCOOEHHOCTH MPUMEHEHUSI aHTUOMOTHUKOB.

Ienau 3anaTHA:

MeTOIlH‘leCKaSI: COBCPIICHCTBOBAHHUC MCTOAUKH IIPOBCACHUA



MPAKTUYECKOTO 3aHATUS C UCIOIb30BaHHEM HH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUH, POEKTHON TEXHOJIOTHH.

OOpa3oBaTeqbHasi: 3HAKOMCTBO C BHPYCHBIMM M OaKTepHaIbHBIMU
3a00y1eBaHUSAMU, OOIIMMH PUHIUIIAMHU HCIOJIb30BaHUS JIEKAPCTBEHHBIX BEIIECTB,
OCOOEHHOCTSIMU TPUMEHEHHsS] aHTHOUOTUKOB; (POPMUPOBAHUE TEOPETUUECKUX
3HAHUM M MPAKTUYECKUX HABBIKOB B 00JAaCTH OHMOJOTHHU; HAYYUTCS ONPENENAThH
MPU3HAKK PACTIPOCTPAHEHHBIX BUPYCHBIX 3a00J7€BaHUN U OOBSCHATH TEUCHHE
00J1€3H1 0COOEHHOCTSIMU OMOJIOTUH BUPYCOB.

PasBuBawIasi: paclIupeHHe Kpyrozopa CTYACHTOB, pPa3BUTHUE YMEHHMS
(¢ukcupoBaTh Pe3yNbTaThl MPOJEIAHHONW palOThI, BBIAEIATH IJIABHOE; Pa3BUBAThH
HaBBIKM CAMOCTOATENIbHON paOOThI M0 33JJaHHOMY aJTOPUTMY.

BocnmratenbHasi: BOCIMTHIBATH CTPEMJIEHHME K OBJIAJICHUIO HOBBIMU
3HAHMSIMH, YMEHHE CaAMOCTOSITEJIbHO W KAueCTBEHHO BBINOJHATH padoTy,
CcrocoO0CTBOBaTh  (OPMHUPOBAHUIO LEIOCTHOM KapTUHBI MHUpPA; TOHUMAHHUS
aKTyaJIbHOCTH OMOJOTMYECKUX 3HAHUW; (OpMUPOBaHHE OMbITA COBMECTHOM
NESTENbHOCTH, pPa3BUTHE OO30PHOrO MBIIUICHUS; (OPMHPOBAHHUE OCO3HAHUS
NPAKTUYECKOTO  3HA4YeHHs  MpuoOpeTaeMblX  yMEHUM I JajbHEeHIien
npodeccuoHaIbHOM 1eITeTbHOCTH.

Ilnanupyemblie 00pa3oBaTe/bHbIC Pe3yJIbTAThI:

- YMEHUE BBIJEIATh CYUIECTBEHHBbIE TIPU3HAKKM BUPYCOB, KIETOK
IPOKapHOT U 3YKAPUOT;

- yMEHHE CO37aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE OMOJIOrMYecKOoi MH(MOPMAIMU U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN anmnapat OuOJIOTHH
- yYMEHHE MPUMEHSATH MOJIYYCHHbIC 3HAHUA ISl OOBSICHEHHUS OMOJOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOIeH, COOMIOACHUS 3I0POBOTO 00pasa >KM3HU, HOPM TPaMOTHOTO
MOBEJICHHUSI B OKpY)KAlOIIel MNPUPOAHOM Cpene; MOHMMaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JIOCTI)KCHHM COBPEMEHHON OHOJOTMM W OWOTEXHOJOTHH IS
PaLMOHAIIBHOTIO TPUPOIOTIOIb30BAHHUS

Tun 3aHITHSA: YPOK YCBOCHUS HOBBIX 3HAHUM.

Buja y4eOHOro 3aHATHA: TpaKTUUecKas padora.

MeToabl 00y4eHuUs1, IPUMEHsAEeMbIe TEXHOJIOTHH:

- HarJIsiTHBIE;

- mudpepeHInanTbHbIN 1 MHIUBUIYATbHBINA TOIXOIbI;

- IpaKTUYeCKass padoTa Mo ONOPHOMY KOHCIEKTY;

- peOpOYKTUBHBIMN.

MexnpeaMeTHbIe CBA3M: XUMHUS, BAIE€OJIOT U, (PU3NOJIOTHSL.

B 3aBucumocTu OT mnpuponabl BO3OyAUTENEH pa3auyaroT pa3HbI€ THUIIBI
MH(EKITMOHHBIX 3a00JICBAHMIA:

Bupycuble, nanpumep, rpunn, OPBU, xops, ocna, BUY-undeknus,
BUPYCHBIE T€NaTUThI, KICIIEBON FHIEDANT, KeNTas JIUXopajiKa.



BbakrTepuajabHble, HanpuMmep, dyyma, xojiepa, CTOJIOHSIK, CHOUpCKas $3Ba,
CTPENTOKOKKOBas U CTAPUIOKOKKOBast HH(PEKIUU, KOKITIOIIL.

IIpoTo3oiinble (BbI3bIBAEMBIE MPOCTEUIIMMHU, TO €CTh OJHOKIECTOYHBIMHU
SyKapuoTaMu), HampuMep, Malsgpusi, COHHasi 00Jie3Hb, aMmeOHasi JTU3EHTEpHUs,
TOKCOILIa3MO3.

I'puGkoBblie, HanpuMep, KaHIUA03, SMUAECPMOPUTHS (TPUOOK CTOIIBI).

IIpuonHble (BbI3bIBa€MblE OCOOBIMM HH(DEKIMOHHBIMH O€lIKaMu) —
«xopoBbe OemeHcTBo» (BSE), kypy.

OuyeHb BaXXHBIM MOMEHTOM SIBJIIETCS] — 3HAHHE Mep MO NMpoduiIakTUKe O00JIE3HEMH.

IIpodunakTuka — KOMIUIEKC MEPONIPUATUM, HATTPABICHHBIX HA COXPAHCHUE
U YKpeIUJIeHUE 310POBbs U BKIIIOYAIOIIKE B ce0sl hopMHUpOBAHUE 3/I0POBOTO 00pasa
KU3HM, TPEAYNpEexKICHUE  BO3ZHUKHOBEHUS HW  (WIHM)  PacHpOCTPaHECHUS
3a007I€eBaHUi, WX paHHHUE BBISBICHUE, BBISBICHHUE NPUYMH U YCJIOBUH UX
BO3HMKHOBEHUS M Pa3BUTHUS, a TAKKE€ HAIPABJICHHBIX HAa YCTPAHEHUE BPEIHOTO
BJIUSIHUSI, Ha 3JIOPOBBE YeJIOBEKa (PAaKTOPOB Cpe/Ibl €ro OOUTAHMS.

IIpopunakTuyeckue Mepsbl:

1. IToBbIllIeHUE CAaHUTAPHOM KYJIBTYpPhl HACEJICHUsI: CAHUTApHAs KyJIbTypa B
oO11iecTBe BKIIFOYAeT 00pa3 MBIIIJICHUSI, BEPOBAHUS, XapaKTep MOBEICHHs, 0ObIYau,
pUTyasibl, palMOHAJIbHBIE TIpaBUJia W HOPMBI TOBEJAEHUSA, UYTO oOOecTedrBaeT
OJIarONPUSITHBIN  JUISL  37I0pPOBBSl  PEXKUM KU3HU (YCIIOBUS TPOXKUBAHUS U
0e30macHbIe BUJIbI ICSITEIBHOCTH).

2. boppba c mepeHocunmkaMu 3a00JEBaHUN: XUMUYECKOE, MEXaHUYECKOE,
OMOJIOTUYECKOE YHHUYTOXKEHUE; TPUBUBKUA >KUBOTHBIM, KOTOpbIE MEPEHOCST
BUPYCHBIE U OaKTepHUalibHbIE 3a00JIEBaHMSI YETTOBEKA.

3. BakuuHanus v BBEIEHUE ChIBOPOTKH.

4. TloBblllleHWE UMMYHHUTETa: 300pOBBIA 00pa3 >KU3HHU, TNPABHIBHOE
NUTaHUE.

5. IlmanoBeie oOcnemoBanus: peakmuss ManTty, d¢uarooporpadus, aHaIu3
kpoBu RW, renarur C, CITU/ u np.

6. CBOEBpEMEHHOE BBISBJICHUE U JICUCHUE.

7. I[lpeppiBanue myTei nepenayn HHPEKIUA: KapaHTHH, H30JISAIIHS.
CocTaBjienue Ta0JHIBLI
Pabora ¢ Tabauneil No HHCTPYKIUN:

1-1 xononka: Ha3BaHuwe Oone3nu (mox HomepoMm 1 — 3abosieBaHHe, IO
KOTOPOMY F'OTOBHUJIOCH OIEPEKAIOIIEE 3a/IaHHE);

2-51: ONIpeNeNuTh BO30OYAUTENS - OaKTEepusi, BUPYC, MPOCTEHUIINE; BO3MOKHBIE
IIyTHU MIEpEeavYu: OPaIbHbIA, KOHTAKTHBIN, BO3IYIIIHO-KANlCJIbHBIN;

3-4: yKa3aTh MPOJOJDKUTEIBHOCTD - OT..... U J0.....9aCOB, CYyTOK, HEJIeTb U
T.J.;

4-51: TepeyucIuTh BCE€ OCHOBHBIE CHUMIITOMBI 3TOrO 3a0oJieBaHus, 0e3
OMMCaHUS;

S5-s1: ecnu BO30yaAuTenb OakTepws, TO JICUCHHUE - AHTHOMOTHUKH; €CIIH
BO30YyJIUTENb BUPYC, TO JICUEHUE - IPOTUBOBUPYCHASI TEPAIHSI.

JInst 3TUX TPynn MEepeyUcIuTh HECKOJIbKO JIEKAPCTBEHHBIX IpPEnapaTos,
KOTOpPbIE€ MPUMEHSIOT U JIONIOJIHUTEIbHBIE MEPHI JICUCHUS.



6-1: B mpoduiakTuke ykazaTb HoMepa MyHKTOB u3: IIpodunakruueckue
Mepbl, KOTOPbIE OJXOAT JUIsl 3TOr0 3a00JIE€BaHNUS;

- BUJbl UMMYHHUTETA MOT'YT OBITh: BpeMEHHBIN (PopMUpYyeETCs HE Ha JOJITr0),
MOCTOSIHHBIN ((hopMUpYyETCsl Ha BCIO KU3HB) WM HE (popMupyeTcs coBceM (T.K.
3a00JICBaHHE HE U3JICUYUMOE).

Tabdauna (Ttabnuua 3amofHAETCS Ha pa3gaToyHoM Osanke. Ha 3amonneHue
Ta0JIULBI OTBOAUTCS — 10 MUHYT)

Bozoynurens
HazBanue | u Bo3mosxkubie | [Ipopomxure | OcHoBHble | Metonbl | [Ipodumaktuk
00se3Hu IIyTH JIHOCTH CHMITOMBI | JICYECHUS a
nepeadn
1
2
3

Tema 1.8. O0OMeH BeliecTB U NpeBpalieHHe JHEPTUU B KJIETKe

dopma Tekylero KOHTPOJIsi: IpaKTUIecKas padboTa

IIpakTuyeckasi padora

CocTtaBbTe CpaBHUTEIBbHYIO TaOJIUITy XapaKTEPUCTHK TUIIOB OOMEHA BEIIECTB
Tema 1.9. )KuzHeHHBIH HUKJ KJIeTKkH. Muto3. Meiios.

dopma TeKyuero KOHTPOJISA: YCTHBIN OIPOC

Bonpocsl 15151 yCTHOTO onpoca

1.Kakue n3amMeHeHus B KJIETKE MPEAIIESCTBYIOT JICJICHUIO?
2.0xapakTepusyite ¢a3pl MUTO3a U KPAaTKO PaCCKaXKHUTE, KaK MPOMCXOIUT ITOT
poriecc.

3.B yem 3akmarouyaeTcs OMOJIOTHYECKOE 3HAYECHHE MUTO3a?

4.YeMm Meli03 OTINYACTCSI OT MUTO3a?

5.B dem 3aknrouaeTcs OMOJ0rHYecKoe 3HaUeHue Meiio3a?

Texymui KOHTPOJIb
no pazaeay 2. «Ctpoenne 1 GyHKIIUN OPraHU3IMa))
Tema 2.1. CTpoeHue opranusma
dopma TeKkylero KOHTPOJIS: IpaKTUuecKas padboTa
IIpakTuyeckas padora

PazpaboTtath MeHTanmpHyIO KapTy 1o TeMe «TKaHW, OpraHbl U CHUCTEMBI
OpraHoB  OpraHu3MoOB  (pacTeHHUs, IKUBOTHBIE, YEJIOBEK)» €  KpaTKo
XapaKTePUCTUKON UX (YHKIIUN

CocTaBUTh YCTHBIE COOOIIECHHUSI C TMpE3eHTAIMed, MOATOTOBIECHHBIX IO
MEPEYHI0 MCTOYHHMKOB, PEKOMEHJOBAaHHBIX MpENOJaBaTeleM no Temam: Teopus
KJIIOHAJIbHO-CENEKTUBHOTO  mmMyHuteta [I.  Opnuxa, W.M. Meunukosa.
Nudexnnonnsie 3a0ofieBaHus W AMUAeMUSA. BakHeHIne smuaeMud B HCTOPUU
yesoBedecTBa. BakuuHaius kak npoduiakTuka HHOEKIUMOHHBIX 3a001€BaHUM.




JTaJIOH OTBeTA:

MenTasibHass kapra 1o Teme «TkKaHHW, OpraHbl W CHCTEMbl OpPraHOB
OPraHM3MoB (PACTeHMs, ’KHBOTHbIE, YeJI0BEK)» ¢ KPAaTKOH XapaKTepUCTHKOMI
uX G(yHKOMHA MOXET BKIIOYATh HHPOPMALMIO O CTPOCHUH, (QYHKUMIX H
MECTOIIOJIO)KEHUN TKaHEH, OPraHOB M CHUCTEM OPraHOB B OpraHu3Max pPa3HbIX
rpynn. Huxe npuseneHsl uaew Uil TaKOM KapTbl HAa IIpUMEpPE PACTEHHUM,
KUBOTHBIX U YEJIOBEKA.

Pacrenust
B xapTe M0OXHO paccMOTpeTh, HAPUMED:
o OoOpa3oBaresibHble TKAHU (MepPHUCTEMbI) — COCTOAT U3 MOJOJBIX

TOHKOCTEHHBIX KIJIETOK C KPYNHBIM SIAPOM, OOJIBIIUM KOJHUYECTBOM
MUTOXOHAPUNA U pUOOCOM, GYHKIIUU — POCT U PEreHepalusl.

o IloxkpoBHBIE TKAaHM — MEJKHE, IUIOTHO MPUJIETAIOIIUE JpPYyr K APYry
KJIETKU, JUIIEHHBIE XJOPOIUIACTOB, (YHKUMHM — 3ammura ot YD-nmyued,
MEXaHUYECKUX BO3CHCTBUMN, ra3000MeH, TpaHCUpaus (MCIapeHue BOIbI
C TIOBEPXHOCTH PACTEHUS).

o IlpoBoasimime TKAaHM — COCTOSIT M3 COCYAOB M CHTOBHIHBIX TPYOOK,
TPaHCIIOPTUPYIOT BOAY U MUTATEIbHBIE BEIECTBA 10 BCEMY PACTEHHUIO.

o OcHoBHasi TKaHb (MapeHXHMAa) — COCTOUT U3 KJIETOK Pa3IudHOi (HOpMbI
U pa3Mepa, MEXAy KOTOPBIMH HaXOIATCS MEXKKIETHUKH, BBIIOJIHSIET
pa3nuuHble (YHKLMHU, TakhMe Kak (POTOCHHTE3, 3alacaHUe IUTATEIbHbIX
BEILECTB U MOIIEPHKKA PACTECHHUS.

o BpirenuTenbHbIE TKAHW — BBIICIAIOT U3 PACTEHUS BOAY WM KaKOH-1H00
cekpet (3upHOE Maciio, HEKTap, CMOJY, COJIU U T. 11.).

WMmroctpanuy, CXeMbl CTPOCHHUS PACTEHUM, IOKa3bIBAIOIIUE TKAaHU, OpraHbl U
CHUCTEMBI OPTraHOB:

HAETOYHOE CTPOEHHE PACTEHHH
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KuBoTHbIE
B xapTe MOXHO paccMOTpeTh, HAIIPUMED:

JnuTeJualbHble TKaAHU (ANUTENMil) — 00pa3yroT BHEIIHHUE TOKPOBBI
KUBOTHBIX, @ TaKKe BBICTHJIAIOT MOJOCTH BHYTPEHHHMX OpraHoB. DyHKIUU
— 3amuTHas (0T MEXaHUYECKUX TMOBPEKICHHUM, MPOHUKHOBEHHUS BPEIHBIX
BEIIECTB M MHUKPOOPTaHM3MOB), BCAChbIBaHHWE MHUTATEJIbHBIX BEILECTB
(anuTeNnuanbHbIC KICTKU KHIIIEYHHKA), 0OpaTHOE BCAChIBAHHME BEIISCTB M3
MIEPBUYHON MOYH B KPOBH (IMHUTEIHI TOUYCUHBIX KaHAJIBIICB).

MbpbledHasi TKAHb — 00pa3yeT CKEJICTHBIC MBIIIIIBI U CEPJICUYHYIO MBIIIIITY,
a TakXe BXOJUT B COCTAaB HEKOTOPHIX BHYTPEHHUX opraHoB. OTBeyaer 3a
JBH)KEHHE OpraHu3Ma M €ro 4yacTei.

CoenuHUTeIbHAST TKAHb — HE OTBEYAET HEIMOCPEICTBEHHO 3a padoTy
KaKOTo-I100 OpraHa Wiu CUCTEMBI OPTaHOB, HO camasl pacpoCcTpaHEHHAs B
opraHu3Me.  BBIMONHSIET  CTPYKTypoOOpasyiomlyr,  3allUTHYIO U
TpouuecKyro QyHKIUH.

HepBHasi TkaHb — CHCTEMa B3aMMOCBSI3aHHBIX HEPBHBIX KJIETOK
(melipoHoB) ®  He#pornmu, obecneumBaeT  (QYHKIMA  BOCTIIPHUSTHS
pasapakeHHi, BO30YKICHHS, BEIPAOOTKH UMITYJIbCA U €r0 MepeIadn.

I/IJIJIIOCTpaHI/II/I, CXCMbl CTPOCHHSA XHMBOTHBIX, IMOKA3bIBAOHIMC TKAHH, OPraHbl H
CUCTCMbI OPIr'aHOB:
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YeaoBek
B xapre M0XHO paccCMOTpETh, HAIIPUMED:

[Tpu

ONUTeJNATbHAST TKAHb — TIOKPHIBACT TEJO, BBICTHJIACT €r0 IOJIOCTH,
BHYTPEHHHE OpraHbl W 00pa3yeT OONBIIMHCTBO kein€3. DyHKIHH —
3allUTHAs, Y4acTByeT B OOMCHE BeIIecTB (BCachlBaHWE U BBIACIICHUE),
cekpeTopHas (KJIEeTKH Kene3).

CoenuHuTEJbHAS TKaHb — 00pa3yeT CKeNeT, MOJKOKHYIO KUPOBYIO
KJIETYATKY, KPOBb, TUM(QY, BXOAUT B COCTaB BCEX BHYTPEHHUX OPTaHOB.
Mpblileynasi TKaHb — 10 TUIy CTpPOEHUA ObIBaeT  TJajKas,

HOTIepEYHOIIOI0CcaTasl, CKeJIeTHas W cepaeuHas. bimaromaps paboTe MBI
YeJIOBEK CIOCOOEH coBepIlaTh JII000e IBMKEHUE — XOAb0Y, Oer, TbIXaHue,
KEBaHUE U TIEpPepabdOTKYy IHIITH.

CucreMbl OpPraHoB — Yy 4YEJIOBEKAa HMEIOTCS OIOPHO-IBUTATEIbHAS,
cepAeYHO-coCcyaucTass (KpOoBEHOCHas), JuMdaTuyeckas, JabIXxaTelabHasl,
NUIIEBapUTEIIbHAS, BBIICIIUTEIIbHAS, TT0JIOBAs, HEPBHAS M OPTaHbl UYBCTB.
pa3paboTKe KapThl MOXHO HCIIOJIb30BaTh HMHCTPYMEHTBI [IJII CO3JaHUs

MEHTaJIbHBIX KapT, HapuMep mindmeister.com unu app.mindmup.com.
WNnnroctpanuu, CXeMbl CTPOCHHSI YEJIOBEKA, IMOKa3bIBAIOIINE TKAHH, OpPraHbl H
CUCTEMBI OPTaHOB:
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Tema 2.2. ®opMbI pa3MHOKEHUS OPTAaHU3MOB

dopma TeKyIero KOHTPOJISA: YCTHBIN ONpoC, MpakThuyeckasi pabora

Bonpocekl kK ycTHOMY onpocy

1.HazoBute opMbI pa3sMHOKEHUS OPTaHU3MOB.

2.HazoBuTe 0cOOEHHOCTH OECITOJIOTO U MOJIOBOTO Pa3MHOKEHHSI OPTaHU3MOB.
3.0xapakTepu3yiiTe BUABI OECIIOIOTO Pa3MHOKECHHUS.

IIpakTnueckas padora

3amoaHUTh TAOMUIy C KpaTKOW XapaKTepUCTHUKONM U mpumepamu  GHopm
Pa3MHOXKEHUSI OPTaHU3MOB

IIpumep orBeTa:

Jausi mpakTu4yecKod padoThl MOKHO 3aNOJHHUTHh TAa0JMIy € KPaTKoi
XapaKTepUCTUKOM U mnpuMepamMu ¢opM pa3MHOKEHUST OPraHU3MOB —
6ecnionoro u mojoBoro. Huske mpuBeeHbI CBEACHUS 0 KaXI0H hopme.
becnosioe pasMHoOkKeHHUE
Kparkass xapakrepucTukKa: cleayiollee IOKOJEHUE  pa3BUBAETCS U3
COMATUYECKHUX KJIETOK 0€3 y4acTusi penpoAyKTUBHBIX KIETOK — ramet. JlouepHue
OpraHU3Mbl UMEIOT TOJIBKO OJHY POAUTENHCKYI0 0COOb U TEHETUYECKHU UACHTUYHBI
enl.

Ipumepsi:



JlejieHue KJETKM — XapakTepHO Il OJHOKIJIETOYHBIX OpPraHU3MOB.
Bakrepuu nensitcs mpocThIM OWHApPHBIM JCICHUEM, a MPOTUCTHI (aMEOBI,
ABIVIEHBI, THQY30pHUH U JP.) — MHUTO30M.

CnopooOpazoBanue — pa3MHOXKEHHUE HEKOTOPBIX OJIHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX OPraHu3MoOB ¢ mnomolnplo crnop. Cropsl o0pa3yrorcs B
OOBIYHBIX KJIETKaX MaTEepPUHCKOTO OpraHU3Ma WU B CIELHUAIBHBIX OpraHax
— CIIOPAHTUAX — U MPOPACTAIOT B HOBBIM OpraHU3M.

IloukoBaHue — XapakTepHO JJII HEKOTOPhIX  MHOTOKJIETOYHBIX
opranu3moB. Ha Tene ponurenbckoit ocoou o0paszyercst HeOOIbIIONW BBIPOCT
(moyka), U3 KOTOPOro 3aTeM pPa3BUBAETCS HOBBIM OpraHu3M. Y APOXOKEH U
TUAPOUJIHBIX  JIOYEPHUM  OpraHuM3M  OTJAENSIeTCS W CTaHOBUTCSA
CaMOCTOSATEIbHBIM, Yy T'YOOK, KOpPaJUIOBBIX IOJIUIIOB JI0YEpHUE OCOoOM He
OTJIENSAIOTCS, U BOZHUKAIOT KOJIOHUU.

dparMeHTalMs — Pa3MHOXEHHE MHOTOKJIETOYHBIX OPraHU3MOB YaCTsIMU
Tena. Y rpuloB, JUIIAHHUKOB, BOJOPOCIIEH HOBBIM OpPraHu3M pa3BHBAETCS
U3 YYaCTKOB MULEIUS WM cioeBHIla. B ocHOBe (parmMeHTanmuu IeKUT
peresepanus — CIHOCOOHOCTb JKHMBBIX OpPraHU3MOB BOCCTAHABIMBATH
yTpayeHHBIEC YACTH Tella.

WNnnioctpanuu,  JIEMOHCTPUPYIOUIME  pas3lu4Hble  CrmocoObl  Oecrosioro
Pa3MHOXKEHUSI OPTaHU3MOB:
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ITosi0BOE pa3zMHOKEeHUE

KpaTkas xapakTepuCTHKA: MOTOMCTBO (OPMHUpPYETCS B PE3yJbTaTe CIUSHUS
IBYX raMeT — crepmaTto3ouga U sinekiaeTku. CyTh MOJIOBOTO Pa3MHOXKEHUS —
oOpa3oBaHHE TOTOMKOB C YHUKaJIbHBIMU COYETAHUSMU TE€HOB M IPU3HAKOB,
MOJIYYEHHBIX OT 000UX pOAUTENEH.

Hpumepsi:

o MHM3orammss — raMeTsl CXOAHBI 110 Pa3MEPy U MOJBUKHOCTH.

o AHM30ramMHMsi — TaMeThl pa3auyaloTcsl MO pa3Mepy; OJIHA U3 HHX
(stitiiexsieTka) OOBIYHO KpyIHEe, apyras (CIepMaTro30u]])) MEHbIIEe, HO 00e
MTOJABUKHBI.

o Qoramusi — BKJIIOYAECT KPYIHYK) HENOJBWXHYIO SIMLIEKIECTKY M MEJIKUU
MOJIBUKHBIN CIIEPMATO30U/I.

o I'epmagpoauTzaMm — pa3HOBUIAHOCTH IIOJOBOTO PAa3MHOXKEHUS, IIpU

KOTOPOW OJWH OpraHm3M o00JIalaéT KaK MYKCKHUMH, TaK W JKCHCKUMHU
MOJIOBBIMH OpraHaMu. JTa OCOOCHHOCTh HAOMI0AaeTCd Yy HEKOTOPHIX
0ECTIO3BOHOYHBIX, TAKUX KaK JI0KICBBIC YEPBU U YIUTKH.

o IlapreHoreHe3 — OpraHu3M pa3BHBAaE€TCS U3 HEOIJIOAOTBOPEHHOU
SUIEKIIeTKU. Takol crmoco® BCTpedaeTcss y OTACIBHBIX HACEKOMBIX, K
pUMeEpY TNIH U JadHUM, a TAKXKe y psAaa AMEepUlLl U poIo.

BaxkHo: y psma CUCTEMAaTHYECKUX TPYII KUBBIX OPTraHW3MOB HAOIOJACTCS
yepeAoBaHWE pa3HbIX (OpM pasMHOXKEHHsT — Oecmojioro ¥ TOJOBOTO,
BET€TaTUBHOTO U MOJIOBOTO, ABYIIOJIOTO U MAPTEHOIEHE3A.



Nnnroctpanuuu, 1€MOHCTPUPYIOLIKE Pa3IMUHbIE CIIOCOOBI MOJIOBOTO Pa3MHOKEHHUS
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 YeJI0BEKA

dopma TeKkylero KOHTPOJIsi: YCTHBIN OMpoc, MpakThuiecKas padoTa
Bonpocekl k ycTHOMY onpocy

1.PackopoiiTe CyIHOCTh MOHSITHUS «TaMETOTEHE3)» Y JKUBOTHBIX
2.YT0 Takoe criepMaToreHe3 U OOTreHe3.

3. 13 4yero cocTouT MoJoBas KJIeTKa?

IIpakTuyeckasi padora

Pa3zpaboTarh JEeHTY BpeMEHH, OTPaKAIOIIYIO ATAlbl OHTOTEHE3a OTIEIHHOM
IPYMIIBI )KUBOTHBIX WIJIM YeJIOBEeKa C KpaTKoW xapakrepuctukoid. HazBanus craauii
JIOJIKHBI OBITH PACIIOIOKEHBI B XPOHOJIOTHYECKOM MOPSJIKE, OCHAIIECHBI KPATKUM
OMKMCAHUEM OCHOBHBIX U3MEHEHUH, TIPUIIOKEHBI PUCYHKHU. 3a/1aHHE BHITIOJHACTCS B
MaJibIX rpynmnax (3-4 yenoBeka)

[TogroroBuTh COOOIIEHUA ¢ TIpe3eHTalMel 1o TemMaM (Ha BBIOOD)
«OMmIog0TBOpEHNE U HAMOPUOHATBHOE pPa3BUTHE KUBOTHBIX», «llapTreHorenes.
DOmoOpuorenes (Ha mnpumepe JjaHueTHuka). Cramguu smOpuorenesa», «Poct u
pa3BUTHE KUBOTHBIX», «bHoIOrnueckoe cTapeHne u CMEPThY, «I €pOHTONOTUsD.

IIpumep orBeTa:
IIpakTuyeckasi pa6ora no pa3padoTke JeHTbI BpeMeHHU, 0TPAKAIOLIEH dTANbI
OHTOreHe3a OTAeJbHOI Ipynnbl KHBOTHBIX WJIH 4YeJOBEKa, MOXXET BKIIIOYATh
cleayrone TpeOOBaHUS:
o HasBanusa cragmii MOMKHBI OBITH PACIOJIOKEHBI B  XPOHOJOTHYECKOM
HOPSIZIKE.
o Craguu J[0MKHBI OBITH OCHAIIEHBl KPATKUM OINKMCAHWEM OCHOBHBIX
U3MEHEHUM.
o K neHrte BpeMeHU peKOMEHIYETCS MPUI0KUTh PUCYHKH, HILTFOCTPUPYIOITHE
ATaIbl Pa3BUTHSL.



3amaHue BHITIONHAETCA B MalibIX rpynnax (3—4 denoseka). [Ipu pazpaboTke MOKHO
UCIIOJIb30BaTh OHJIAWH-CEPBUCHI [UIsl CO3/JAaHMsSI JIGHT BPEMEHHU, HalpuMep
TimeRime.com unu Timetoast.com.

IIpumep 1 JKUBOTHBIX

B pabote M0oxHO pa3paboTaTh JEHTY BPEMEHHU, OTPAXKAIOIIYIO 3Tallbl OHTOreHE3a,
HalpuMep, JIATyIKd, 0a0ouku, aoMamiHed Kowku (coOaku). B neHTe MOXHO
yKa3aTb, HallpUMeED:

IMOpHOHAIBHBIN (32pOABIIIEBHIN) IEPUOJ — NIEPBBIE 8 HENENb PA3BUTHS
C MOMEHTa 00pa3oBaHMs 3UTOThl. MOXXHO omucaTh CTaguu: APOOJICHUE
(oOpazoBanme OnacTyisbl), racTpyisiuio (oOpa3oBaHuE 3apOJBIIIEBBIX
JUCTKOB), TUCTO- W oOpraHoreHe3 (oOpa3oBaHMEe TKaHEH U OPraHoB
3apOJIbIIIA).

Ilinoanbiii  (peranbHbIA) NEepHOA — HauuHaeTcs ¢ 9-i1 Hexenu
BHYTPUYTPOOHOTO pa3BUTHUS, KOTJa 3apOABIII YK€ HMEET BCE CHUCTEMBI
OpraHoOB M €T0 Ha3bIBAIOT IJIOJIOM.

IHocTHaTanbHOe (MOCTIMOpPHOHAJIbLHOE, BHEYTPOOHOE) Ppa3sBUTHE —
HAYMHAETCSI C MOMEHTA POXKICHUS U MPOJOHKAETCS 10 CMEPTH OpraHu3ma.
Mo>XHO yKa3aTh, HAIPUMEP, ATAMbl: JOPENPOAYKTUBHBIN MEPUOJT (IETCTBO U
IOHOCTB), PENpPOTyKTUBHBIN epHoI (mepuon Pa3MHOXKEHU),
NOCTPENPOAYKTUBHBIA  Mepuoa  (CTapocTh, yTpaTa CIOCOOHOCTH K
Pa3MHOKEHHUIO).

HpI/IMepLI CXEM JICHTBI BPCMCHH, OTpPAXKAIOIMINX I3TAIlbl OHTOI'CHC3a PA3JIMYHBIX
I'pYyIII )KUBOTHBIX:

OHToOrenes
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IHocramOpmorenes 3MOpHOreH

apopiaeHEAe L OpraHOreHe3
racTpy. isioAs
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IIpumep g yesioBeKka

B pabote MOxkHO pa3paOOTaTh JEHTY BPEMEHH, OTPAXKAIOIIYIO Tallbl OHTOI€HE3a
YeJIoBEeKa, HalpuUMep, aHTEHATaIbHOrO (BHYTPUYTPOOHOr0) M MOCTHATAJIBHOIO
pa3BuTHs. B 1eHTe MOXKHO yKa3aTh, HAPUMED:

AHTeHATAJIbHOE pPa3BUTHE — JUIUTEIHHOCTh MEpUoa y uenoBeka — 38—
42 uenenu unu 280 cytok. MOXXHO omucath CTaauH: 3MOPHOHAIIBHBIN
IIEPUOJ, IUIOAHBIN IIEPUOL.

IlocTHaTajibHOEe pa3BUTHE — HAYMHACTCI C MOMEHTa POXICHHUS W
MPOJIOKAETCS 10 CMEPTHU opraHu3Ma. MOXHO yKaszaTh, HallpUMEDP, ITAIlbI:
JOPETPOAYKTUBHBIM MEepHo]] (IOBEHUIBHBIN) — MEpUOJ pPOCTa OpraHU3Ma,
pa3BUTHE U TMOJOBOE CO3PEBAHME, PENPOAYKTUBHBIN Mepro 1 (MyOepTaTHBIM
WM 3pEJIblif) MEepPUOJ  B3POCJIOrO  IMOJOBO3PEJIOr0  COCTOSIHUSA,
MOCTPENPOAYKTUBHBIN Tiepuof, (NMEepuoa  CTapOCTH) MMOCTETICHHOE
yracatue ImpoiecCoB KU3HEICITEILHOCTH.

HpI/IMepBI CXEM JICHTBI BPpCMCHHU, OTPAXKAOIINX TAIlbl OHTOI'CHC3d YCJIOBCKA!

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. OHTOreHe3 pacTeHM i
dopma Tekylero KOHTPOJIsL: IpakTHieckas padoTa
IIpakTuyeckas padora

CocTaBuTh CXCMY KU3HCHHBIX ITUKJIOB paCTeHI/Iﬁ II0 oTACIaM (MOXOBI/II[HBIC,

XBOIIEBUIHBIC, TAIIOPOTHUKOBUAHBIE, TOJIOCEMEHHBIE, TTOKPHITOCEMEHHBIC)
OTBeT:
Cxema KM3HEHHbIX HMKJI0B pacTeHUil



1. MoxoBuaHbIE
I'ameTodur (mosioBoe mokoyieHUE) MpeobianaeTr Haj cnopogurom (Gecrmosoe
MTOKOJICHHE).
o Tamerodur: nucrtoctedbenbHOE pacTeHUE
o Cnopodurt: KopoOOUYKa Ha HOKKE
o Ilpouecc:
o (OOpa3oBaHHE raMeT B aHTEPUAUSIX U apXETOHUAX
o OmIoa0TBOPEHUE ITPU TOMOILH BOJABI
o Pa3BuTHE 3UTOTHI
o ®opmMmupoBaHue criopopura
o Co3peBaHue U pacceMBaHUE CIIOP
2. XBol1eBHIHbIE
CnopoduTt npeobiagaet HaJ raMeTOPUTOM.
o Cunopodur: B3pocioe pacTeHue
o T'amerodur: MaieHbKNIA, TOA3EMHBIN
o Ilponecc:
o ®dopMupoBaHHE CTIOPAHTHEB CO CTIOPAMHU
o Ilpopacranue criop
o Pasutue ramerodura
o OOpa3oBaHUE MOJOBLIX OPTaHOB
o OmnogoTBOpeHuE
o Poct HOBOTO ciopoduTa
3. IIanopoTHUKOBHIHBIE
CnopoguTt 1TOMHUHUPYET HaJl raMeTO(PUTOM (3aPOCTKOM ).
o Cnopodur: B3pocioe TucTocTeOeNTbHOE pacTeHNE
o TI'amerodur: 3apocTok
o Ilponecc:
o Co3speslne Cropsl
o IlpopacTanue B 3apOCTOK
o ®opMupoBaHHE NOJOBBIX OPraHOB
o OmnogoTBOpeHUE B BOJIE
o Pa3BuTHe Monogoro cnopodura
4. T'oJi0ceMeHHbIE
Cnopodur sBisieTcsl € IMHCTBEHHBIM HE3aBUCUMBIM IMOKOJICHUEM.
o Crnopodur: 1epeBo UK KyCTapHHUK
o T'amero(uTsl: penyurpoBaHHbIE
o Ilponecc:
o B MyXCKHX HIMIIKaX — MbUIbLA
o B KeHCKHUX HIUIIKaX — CeMsI3a4aTKu
o OrmplneHue
o JIBOMHOE OIJIOAOTBOPEHHE
o OO6pa3zoBaHue ceMsH
5. IlokpbITOCEMEHHbIE
[Ipeobnanaer cnopodur, rameToUThl CUIBHO PEAYLIUPOBAHBDI.
o Cnopodur: NBETKOBOE pACTEHUE



I'ameropuThl: MYXCKOW (MBUIBLEBOE 3€PHO), >KEHCKUH (3apOAbILIEBBIN
MEIIIOK)
[Ipouecc:

o llBeTeHue

o OmnbuteHue (MepekpECTHOE WM CaMOOTIBIIICHUE)

o JIBOMHOE OITIOAOTBOPEHHUE

o DopMHUPOBaHUE IIOAA U CEMSH

o Pacmnpocrpanenue ceMsiH

Tema 2.5. OcHOBHbIE NOHATHS T€HETHKH

dopma TeKyIIero KOHTPOJIA: MpakTHueckas padora

IIpakTnyeckas padora

Pazpaborars rimoccapuit mo teme «OCHOBHBIE MTOHSATUSI TCHETUKM

IIpumep orBeTa:

I'noccapuii mo Teme «OCHOBHBIE TOHSTHS TE€HETHKM» MOXET BKIIOYATh
TEPMHHBI, CAMBOJIMKY W TIPUMEPHI 3aJ1a4, CBA3AHHBIX C 3TUMU NOHATUSIMU. Huxke
NPUBEIEHBI UAEH ISl KaKJIO0TO pa3ena.

TepMuHbBI

HexoTopsie TEpMUHBI, KOTOPHIE MOKHO BKJIIOUUTH B TJIOCCAPUIA:

I'en — crpykrypHas ¥ (QyHKIMOHAJIbHAS €IMHHIIA HACJICICTBEHHOCTH,
yuactok JJHK, xoTopslit 3a1a€T mocne1oBaTeIbHOCTh OMpPEeEHHOT0 Oeka
1160 GyHKIIMOHATBHON puOOHYKIenHOBOM kucioThl (PHK).

AJuiesm — pasHble (OpPMBI OJTHOTO U TOTO K€ TeHa, KOTOphle HAXOIATCS B
OIMHAKOBBIX  JIOKYyCaX TIOMOJIOTUYHBIX XpPOMOCOM M  OINpPEAENSIOT
albTEpPHATUBHBIC BAPUAHTHI PA3BUTHS OJTHOTO M TOTO K€ MPU3HAKA.
JIOMHUHAHTHBINA I'eH — AJUICNIb, KOTOPBIN ONPEAECIAET pa3BUTHE MPU3HAKA B
TOMO3UTOTHOM M F'€T€PO3UTOTHOM COCTOSIHUU.

PeueccuBHBIN I'eH — aJlICIib, ONPEACISIIONIMNA PAa3BUTHE NTPU3HAKA TOJIBKO
B TOMO3UTOTHOM COCTOSIHUH.

I'omo3urora — JUIUIOWAHBIA OPraHW3M, KOTOPBIM HECET WICHTUYHBIC
aJIJIENIA T€HA B TOMOJIOTMYHBIX XPOMOCOMaX.
I'erepo3urora — JUIUIOMIHBIA OPraHU3M, KOIMU TE€HOB KOTOPOTO

IPEACTaBICHbI B TOMOJOTHYHBIX XPOMOCOMAX Pa3HbIMU aJUICIISIMHU.
JIoKyC — y4acTOK XpOMOCOMBI, B KOTOPOM HAaXOJAUTCS OINMPEICIEHHBIN T'€H.
®enorun — HaOop HAOMIOMAEMBIX TIPU3HAKOB U  XapaKTEPUCTUK
OopraHusMa, KOTOpbld (opMUpyEeTCs B pe3yibTaTe B3aUMOJCUCTBUS
TEHOTHUIA U OKPYKAIOLIEH CPEIbI.

I'eHoTun — reHeTHYECKHI COCTaB OpraHu3Ma (Habop ero ajienei).

CuMBOJINKA
HekoTopbie CHMBOJIBI, KOTOPBIE MOXKHO BKJIFOUHTH B TJIOCCAPHIA:

3ariiaBHble M CTPOYHbIE OYKBbI — JOMUHAHTHbBIC QJJIETU OOBIYHO
3alUCBHIBAIOT 3arjiaBHBIMU OykBamu (Hampumep, A), pelecCUBHbIE —
CTpOuYHbIMU (Hanpumep, a). Hanpumep, B renotune Aa: A — JIOMUHAHTHBIH
aJjuieNb, 8 — PEUECCUBHBIN.



1/2 wnam 1:2:1 — o0003HauY€HHs, HUCHOJIb3YyEMble I MPEICTABICHUS
COOTHOILIEHUH (PEHOTUIOB WMJIM F€HOTHIIOB B MOTOMCTBE OT CKpPEUIMBAaHHUS
(manpumep, 1AA: 2Aa: laa B cilyyaeé TOMO3UTOTHOTO POJUTENS C
reTePO3UTOTHBIM).

«X» 1 «Y» — 0003HayaIoT MOJIOBbIE XPOMOCOMBI y YEJIOBEKa U MHOTUX
OpYyruX opraHu3MoB (Hampumep, XX ais KeHIIUH U XY ISl MY>KUHUH).
MyTaHTHBIH a/uleJb — 4YacTo 0003HA4aeTcs C HUCIHOJIb30BAHHEM
CHEeUalbHOrO0 MpepuKca WM 3HAKa, HampuMmep, «m» Wi «A», 4TOOBI
yKa3aTh Ha MYTallHIo.

I/I306pa)KeHI/I$I CUMBOJIOB, UCTIOJIB3YCMbBIX B 'CHCTUKC IJIA 0003HAYEHHS TOHSITUMN:

[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 — 3Havok CKpelWwmnBaHMA;

@ — MYXCKas 0coOb; () - XeHckas ocobb
<

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

3anaun
B rimoccapum MOXHO TPUBECTH NPHUMEPHI 3a7ad, CBS3aHHBIX C OCHOBHBIMHU
MTOHSATHSIMU TCHETUKH, HAITPUMED:

3anaua o riaakoi okpacke ap0y30B — rjajkasi OKpacka HaclenyeTcs Kak
PELIECCUBHBIN NPU3HAK, HY>)KHO ONPEAEIUTh, KAKOE MOTOMCTBO IOJYYUTCS
OT CKpPEIIMBAaHMS JBYX F€TEPO3UTOTHBIX PACTEHHUM C MTOJIOCATHIMU IUIOJAMHU.
3agaya 00 y mMyxu apo3oguiabl — cepblil LBET Tejla JOMUHUPYET Hal
YEPHBIM, NPU CKPEUIMBAHUU CEPBIX U YEPHBIX MYX B IIOTOMCTBE MOJIOBHHA
oco0eil uMena cepyro OKpacky, MOJOBUHA — YEPHYIO, HY>)KHO OMPEIEIUTh
TE€HOTHUIIBI POAUTEIBCKUX (POPM.

3anaua o ¢popme YalIeUKH y 3eMJIAHUKH — (pOopMa YaIIeUKH MOXKET ObITh
HOpMasibHasl (JOMUHAHTHBIM MPHU3HAK) W JIUCTOBUJHAS, Y TETEPO3UTOT



YaleyKd HMEIOT TMPOMEXKYTOUHYI0 (GOopMy MEXIy HOPMAIbHOH W
nuctoBuAHONH. HyXHO ompenennTs BO3MOXKHBIE TE€HOTUIIBI U (PEHOTHUITBI
MOTOMCTBA OT CKPEIIMBaHUs JBYX PACTEHUH, UMEIOIIUX MPOMEKYTOUHYIO
(GopMy YalIEUKH.

Tema 2.6. 3aKOHOMEPHOCTH HACJIEIOBAHUS
dopma TeKylIero KOHTPOJIA: MpakTHueckas padbora
IIpakTyeckas padora
Pemure 3axa4u

3agaya 1. VYV dyenoBeka aJbOMHU3M M CHOCOOHOCTh MPEUMYIIECTBEHHO
BJaJIETh JIEBOM PYKOW — pEIEeCCUBHBbIE MPU3HAKU, HACIEAYIOLIUMECS HE3aBUCUMO.
KakoBbl TE€HOTHUIIBI poOAUTENEH C HOPMAJIIBHOM NHUITMEHTAlUed W BIAJCIOIUX
paBOW PYKOM, €clii y HUX poAWIICsS peOeHOK aabOMHOC U JieBIa?

3agauya 2. Y uyenoBeka NPaBOPYKOCTb JOMHUHHUPYET HaJ JEBOPYKOCTHIO,
Kaperia3ocTb Haj ToiyOoria3zocThio. ['omy0ornasplii mpaBiia KEHWICS Ha
Kaperia3oud mnpasmie. Y HUX POIWIOCH JBOE JETe — Kaperjasblil JeBlia u
ronyOornaspiii mpasma. OT BTOpOro Opaka 3TOro e MYKYHMHBI C Kaperia3ou
NOpaBIION POAWIIOCH JEBATH Kaperya3blX JeTed, OKa3aBUIMXCS MpPaBIIAMU.
OnpenenuTs TEHOTUITBI MY>KYUHBI U 00€UX KEHIIIUH.

3agaua 3. V Ileru u Camu kapue riasa, a y X cecTpbl Maiu — roiayosie.
Mama stux aereil rosnyoornasas, XOTs €€ pOAWTENM UMeNH Kapue riaza. Kakoi
npusHak gomuHupyer? Kakoil mser rna3 y nanel? Hamumumre reHOTHIIBI BCEX
NIEPEUNCIICHHBIX JIMII.

Tema 2.7. BzaumoaeiicTeue reHOB

dopma TeKyIero KOHTPOJIS: TECTUPOBAHUE, ITpaKTUYecKas pabora

Bonpocsbl Tecra

1.K B3auMoaelicTBUIM aJ11eJIbHBIX T€HOB HE OTHOCHAT:

+ 1) sanmcTas, noauMepuio, MoaupuIMpyoIee 1eiCTBUE TCHOB

2) Koomnepaluio, MHOKECTBEHHbBIN aJlJIeIU3M

3) cBEpXJIOMUHHUPOBAHUE, KOMILJIEMEHTAPHOCTb

4) KOIOMHUHUPOBAHUE, TPOMEKYTOUYHOE JOMUHUPOBAHUE

2.IIposiBieHHe y TreTepoO3UroT TMNPU3HAKOB, [eTePMHHUPYEMbIX [ABYyMH
aJlJ1eJIIMHU HA0JII01aeTCS NPU:

1) cBepX1OMUHUPOBAHUU

2) snucTasze

+ 3) KOJOMUHUPOBAHUU

4) onumepun

3.HaciexoBanue  4eTBepTOM  rpynnbl KPOBHM  OTHOCAT K  THIY
B3aUMOACHCTBUSA:

+ 1) KOIOMHUHUPOBAHUE

2) cBEpXJIOMUHUPOBAHUE

3) noiaHOE TOMHHUPOBAHUE

4) NpoMeKyTOUHOE JOMUHUPOBAHHE



4.HacjenoBanne MHWHIIWUIOBOW OKPACKH Yy KPOJIHMKOB KOHTPOJIUPYETCH
TpeMs ajuieasimu: A,a u ah. Kaxaas oco0b siBjIsieTcsi HOCUTE/IEM TOJbKO JIBYX
U3 HUX.

JTO0 mpuMep:

1) KOMIIEMEHTapHOCTH

2) Koorepaiuu

+ 3) MHO>KECTBEHHOTO aJljiejini3Ma

4) nonumepuu

S.IlosiBjieHMe HOBOOOpa30BaHMW NPH COBMECTHOM  JCHCTBHM  JABYX
JAOMHHAHTHBIX HeEAJUIeJbHBIX T€HOB, KOrJa B TOMO3MIOTHOM WJIH B
reTepo3uroTHOM COCTOSIHMM Pa3BMBAETCHA HOBbIH NPHU3HAK, HAO0JI01aeTCH
npu:

1) KOMIUIEMEHTapHOCTH

+ 2) koonepaiuu

3) MOJIHOM TOMHHUPOBAHUU

4) nefcTBUU T€HOB-MOIU(DUKATOPOB

6.Ecyiu o1uH TOMMHAHTHBIN I'eH MOAABJIsIeT IeliCTBHE APYroro J1OMUHAHTHOTO
reHa, To — 3TO MpuMep:

1) peueccuBHOTO AHIKMCTa3a

2) nonuMepun

+ 3) IOMHUHAHTHOTO JIKMCTa3a

4) MHOKECTBEHHOI'O aJIJIEIU3Ma

IIpakTuyeckasi padora

CocraBbTe  3aJayd  Ha  ONpENENICHUE  BEPOATHOCTH  BO3HUKHOBEHHS
HACJIEICTBEHHBIX MPU3HAKOB NP PA3IMYHBIX TUIAX B3aUMOJEHCTBUS T€HOB.
CocTaBbTe TEHOTUITUYECKUE CXEMbI CKPEIITUBAHUS

Tema 2.8. CuensieHHoe Hacj1e0BAHUE IPU3HAKOB

dopma TeKylero KOHTPOJIsi: TESCTUPOBAHME, MpaKTHIecKas paboTa

Bonpocsbl Tecra

1.CuemyieHHBIMH € TOJOM HA3bIBAOTCH TMNPU3HAKH, [JIA KOTOPBIX
onpeaeA0LIIUe X I'eHbI PACII0JI0KEHbI B!

1. ayrocomax;

+ 2. OJIOBBIX XpOMOCOMax

3. TOMOJIOTMYHBIX XPOMOCOMAaXxX

2.I'eHbl, OTBETCTBEHHbIC 32 (DOPMUPOBAHUE BPOKACHHBIX Je(eKTOB 3peHus (
AAJbTOHU3MA) U HECBEPTHIBAEMOCTH KPOBH (reMo(puiinu), pacnoioxKeHbl B:

1. ayrocomax;

+ 2. moJIoBOM X- XpOMOCOME

3. MOJI0BOM Y- XpOMOCOME

3.'eHbl, pacmoyio’KeHHbIe B OJHOIl XPOMOCOME, HACJIEAYIOTCH CLEIICHHO.
Kaxkoii 3aK0H reHeTUKHU WJJIIOCTPUPYET 3TO MOJI0KeHue?

1. ITpaBWJIO TOMUHUPOBAaHUS

+ 2. 3aKOH CUEIJIEHHOTO HACIEI0BaHUS



3. 3aKOH pacIIeTIeHUs

4.Yucio rpynin cuenjieHus y 4ejioBeKka

+ 1. 23

2. 46

3. 17

S.XpomMocoMHas1 TeOpUS HACTEACTBEHHOCTH CO3/1aHAa

1. I''Mennenem

+ 2. T.Mopranom

3. H..BaBuioBbIM

6.Kakoii mapoii mnpeacTaBjeHbl I0JOBbIe XPOMOCOMBI B KAapHOTHIIE
JKEHIUHBI?

1. XY

2. XO

+3. XX

7.0T/IM4YMEe XPOMOCOMHOTI0 HA0opa camua OT HAa0opa caMKH
+ 1. Hanmuuue ofHOM X XPOMOCOMBI

2. HAM4YKE IBYX X XPOMOCOM

3. 1Be Y XpOMOCOMBI

8.Xpomocombl, oTBeuamouue 3a onpeaejieHue moJja

1. ayrocombl

+ 2. TIOJIOBBIE XPOMOCOMBI

3. FOMOJIOTUYHBIE XPOMOCOMBI

9. KeHIUHBI He 00/1€10T TeModuINel, MOTOMY YTO Y HUX

+ 1. ectb Bropas X Xpomocoma, Hecyllas I'€H HOPMaJIbHOW CBEpPTHIBAEMOCTH
KpOBU

2. HET reHa reMo(puIMy B XpoMocoMax

3. HET Y XpOMOCOMBI

10.7KenmuHa HocuTe b reMo(UJIUN MOKET MMETh CbIHOBEH
+ 1. 50% GombHBIX 1 50% 310pPOBBIX

2. 60JBHBIX

3. TOJIBKO 3JI0POBBIX

IIpakTuyeckas padora

CocraBpTe  3aJaud  HA  OMNPEIEICHHUE  BEPOATHOCTH  BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB MPHU CLIETUICHHOM HACJEJOBaHUU.

CocTtaBbTe TEHOTUITUYECKUE CXEMbI CKPEIIMBAHUS

JTaJIOH OTBeETA:

3apaua 1

YciaoBue: Y TOMATOB TIeHbI, OMpEACNSIONINE BHICOTY pacTeHusi (A) u dopmy
moa0B (B), HaxoasITCsA B OTHOM XpOMOCOME M HACJIEAYIOTCA CLICTUICHHO. BhICOKHIA
pocT (A) moMHHMpPYET HaJ HU3KUM (a), a kpyrias ¢opma mnoaoB (B) — Han
rpymeBuanoi (b). PaccrosHue Mexay reHamu cocTaBiaser 20 MoOpraHul.
CkpecTuin  AUTETEPO3UTOTHOE PACTEHHE C  PEUECCUBHOM  T'OMO3UTOTOM.
OnpenenuTs BEPOSITHOCTh TMOSIBIEHUS PACTEHHMH C BBICOKUM POCTOM U
IPYUIEBUIHBIMU TIOJAMHU.



Pewmenue:

1. 3amuchiBaeM T€HOTUIBI POAUTEIICH:

« P:AaBb x aabb

2. OmnpenensieM TUIBI TaMET:
V¥ nepBoro poautens: AB, ab (HekpoccoBepHbie), Ab, aB (kpoccoBepHbIe)
¥ BTOpOroO poautens: ab
BepositHocTh KpoccoBepHbix rameT = 20% /2 = 10%
BepositHOCTh HekpoccoBepHbIx rameT = (100% - 20%) / 2 = 40%
BepostHocts nosinenus Ab = 10%.
OTBeT: BEpOSTHOCTDH MOSBICHUS] PACTCHHUM C BBICOKUM POCTOM U TPYIIECBUIHBIMHU
mioaamMu coctasiseT 10%.

a b we

3anaua 2
YcaoBue Y uenoBeka reHbl, oTBeuaromue 3a 1ser ria3 (E) u Hanuuue BecHyiiek
(W), cueriensl. Kapuii 1BeT T171a3 JOMUHUPYET HaJ TOJYyOBbIM, a HaJIU4HE
BECHYIIIEK — HaJl UX OTCYTCTBHEM. PaccTosiHre Mexy reHamMu — 15 mopranu.
Kenmuna ¢ KapuMH Tja3aMd M BECHYIIKaMHU (T€TEPO3UTOTHAs MO 000uM
IPU3HAKaM) BBIXOJIUT 3aMYK 3a MY)XYHHY C TOJIyOBIMH Tja3amMu U 0€3 BECHYIIEK.
OnpenenuTh BEPOSITHOCTh POXACHUS peOEHKAa C TrolayObIMH TJjlazaMud |
BECHYIIIKAMHU.
Pemenue:

1. T'eHoTUIBI pOUTENECH.

o JKenmwmna: EeWw

o MyxunHa: eeww

2. Tumer ramer okenmuubl: EW, ew (HekpoccomepHbie); Ew, eW
(KpOCCOBEpHBIE).

3. T'aMeThl My>XYUHBI: EW.

4. BeposATHOCTH KpOCCOBEpHBIX ramet: 15% /2 = 7,5%.

5. BepostHocTh He kpoccoBepHbIx: (100 - 15) / 2 = 42,5%.

6. BepositHocts Ew = 7.5%.

OtBet. BeposTHOCTh pokneHus peOEHKa ¢ rolyObIMU TJIa3aMyd M BECHYIIKAMH
coctaBnseT 7,5%
CxeMa ckpeluMBaHUSA JJIsl 321a49H 2
P: EeWw x eeww
G: EW, ew, Ew,eW (?) ew (J)
F1: EeWw (kapue rinasza, BECHYIIIKH)
eeWw (ronyOsle ri1a3a, BECHYIIKH)
Eeww (kapue, 0e3 BECHYIIEK)
eeww (rosryonie, 0€3 BECHYIIEK).

Tema 2.9. I'eneTuka mosa

dopma TeKkylero KOHTPOJIs: TECTUPOBAHUE, MPaKTUUYeCcKasi paboTa
Bonpocsl Tecra

1 BapuaHT



1. Kakue U3 nepe4ucieHHbIX NPU3HAKOB CBA3aHbI € 110JI0M?
+ 1. JlanpTOHU3M

2. ban3opykocTh

3. YMeHue cTpensiTh

2. Yto Takoe roMmoraMmeTHbIN 1moJ?

+ 1. 1o, criocoOHBIN BOCTIPOU3BOAUTH TOJIBKO OJUH BUJ] TaMET
2. Tlon, ciocoOHbBIN BOCIPOU3BOIUTD 1B BU/IA TaMET

3.I1os1, HecrmocOOHBIM BOCTIPOU3BOIUTH FaMEThI

3. CKOJIBKO Nap ayTOCOM Y KeHIIHH?
1.11

+2.22

3. 24

4. Pa3uM4HO JIM KOJIUYECTBO AYTOCOM Y MY/KYUH W KeHIIHH?
1. a

+ 2. Her

3. HeusBectHO

5. Ck0JIbKO MOJIOBBIX XPOMOCOM Yy 4ejioBeKa?
+ 1. JIBe

2. Tpu

3. Yetnlpe

6. Korjaa onpenessiercs moJ oyayueit ocoon?
+ 1. Bo Bpems 3auatus

2. Bo Bpems OIUI0JOTBOPEHHUS SUIEKIIETKU

3. Bo Bpems j1aHUpOBaHUS

7. CKOJIBKO MOJI0B B OCHOBHOM €CTh Y "KMBOTHBIX?
+ 1. IIBa

2. Yetsipe

3. Hu ogHoro

8. Kakumu MoryT ObITh poauTeibCcKie 0coomn?
+ 1. 'OMO3HUTOTHBIE K T€TEPO3UTOTHBIE

2. 'omo3uroTHsIe

3. 'eTepo3uroTHbIC

9. Kak Ha3bIBAlOTCHA XPOMOCOMBI, KOTOPbIE€ PA3JIUYAIOTCS Y PA3HBIX MOJIOB?
1. JIngnsie

+ 2. IlonoBrie

3. OcoOeHHbBIC



10. Kak Ha3bIBAalOTCAd OAMHAKOBbIC XPOMOCOMBI B MY:KCKOM H KEHCKOM
opranusmax?

+ 1. Aytocomsbl

2. XpoMocoMHbIE 00pa30BaHus

3. ITosioBBIE XPOMOCOMBI

2 BapuaHT

1. Kakue U3 nepe4ncieHHbIX NPU3HAKOB CBA3aHBI € M0JI0M?
+ 1. JlanpTOHU3M

2. bau3opyKocTh

3. YMeHue CTpenTh

2. YTo TaKkoe roMmoraMeTHbI moj?

+ 1. ITon, cnocoOHbBIN BOCIPOU3BOIUTH TOJILKO OJJUH BUJ TaMET
2. Ilon, ciocoOHBIN BOCTIPOM3BOIUTD JIBA BHIa TaMET

3.I1os, HecrmocOOHBII BOCTIPOU3BOIUTH FaMEThI

3. CKoJIBKO map ayToCOM Y KeHIIUH ?
1.11

+2.22

3. 24

4. Pa3au4Ho JIM KOJIUYECTBO AYTOCOM Y MYKYHUH U sKEHIIIHH?
1. a

+ 2. Her

3. HensBectHO

5. Ck0JIbKO MOJIOBBIX XPOMOCOM Y 4ejioBeKka?
+ 1. JIBe

2. Tpu

3. Yetnlpe

6. Korna onpeneasiercs moJi Oyayueit ocoou?
+ 1. Bo Bpems 3auatus

2. Bo BpeMs OIJI0I0TBOPEHUS SIHLIEKIIETKU

3. Bo Bpems I1aHUpOBaHHUS

7. CKOJIBKO MOJIOB B OCHOBHOM €CTh Y "KMBOTHBIX?
+ 1. /IBa

2. Yetsipe

3. Hu ognoro

8. KakuMu MoryT ObITh POAMTEIbLCKHE 0CO0U?
+ 1. 'OMO3HUTOTHBIE K T€TEPO3UTOTHBIE
2. 'omo3UroTHbIE



3. I'eTepo3uUroTHbIe

9. Kak Ha3pIBalOTCS XPOMOCOMBbI, KOTOPbIE PA3JIHYAI0TCH Y PA3HBIX I10JIOB?
1. JInunsbie

+ 2. ITosoBeIe

3. OcoOeHHbIE

10. Kak Ha3pIBalOTCH OAMHAKOBBIC XPOMOCOMBI B MYKCKOM M KEHCKOM
opranuzmax?

+ 1. Aytocombl

2. XpoMocOMHbIE 00pa30BaHus

3. ITosioBBIE XPOMOCOMBI

IIpakTuyeckas padora

CoctaBuTh  3aJaul  Ha  OMNpEJCJICHUE  BEPOSTHOCTH  BO3HUKHOBEHMS
HACJIEICTBEHHBIX MPU3HAKOB, CUEIJICHHBIX C TIOJIOM.

CocTaBUTh TEHOTUITMYECKHE CXEMbI CKpPEIIUBAHUS

Tema 2.10. I'eHeTHKa Yen0BeKa

dopma Tekylero KOHTPOJIsi: TECTUPOBAHUE, MPaKTHYECKasi paboTa
Bonpocsbl Tecra

1. MonomepamMu M0JIeKYJl HYKJIEHHOBBIX KHCJIOT SABJISAKOTCH

A) HYKJI€O3UIbI

+ b) HykIeoTuabl

B) nonunykneoTuasl

IMazotucThie OCHOBaHUS

2. CoctaB monomepoB MmosekyJa JHK u PHK oramuaercss apyr or apyra
coJepKaHueM

A) caxapa

b) azoTucThIX OCHOBaHUM

+ B) caxapa u a30TUCTBIX OCHOBaHUM

I') caxapa, a30TUCTBIX OCHOBaHHI M OCTATKOB (POCHOPHOI KUCTOTHI
3. 'eHeTHYeCKUii KO/

A) cuHTIIETEH

b) nynneren

+ B) Tpunneren

I') rerpanneren

4. buocuHTe3 0esKa OCYyIIEeCTBJISAETCH B OPraHOMIAX KJIETKH

A) MUTOXOHIpUSX

b) annmapare I'onbxu

+ B) pubocomax

I') ssmpe

5. Uncyi0 XxpoMOCOM B KAPHOTHUIIE YeJT0BEKA PAaBHO

+ A) 48

b) 44



B) 23

+ 1) 46

6. Herpanciaupyemble y4aCTKH IeHOB YKAPHOT HA3BIBAKOTCHA

A) sK30HaMU

b) myToHamu

B) nomenamu

+ I') unTpOoHaMu

7. locienoBaTeJIbHOCTh CTAAMH MUTO3A:

A) mpodasa, anadaza, Tenodasza, meradasa

b) npodasa, Tenodasza, metadasa, anadaza

B) meradasa, npodasa, renodasa, anadasza

+ I') npodaza, meradasza, anadasa, renodasa

8. B pe3yJubTare Meiio3a 104epHUe KJICTKH IUILIOUIHBIX OPraHU3MOB UMEIOT
XpPOMOCOMHBII Ha0op

+A)n

b) 2n

B) 4n

I') 20 wm 4n

9. Ilpu cnmepmaToreHe3e y KMBOTHBIX M 4eJIOBEKA B CEMEHHMKAX B 30He
Pa3MHOKEHUSsI MPOUCXOIUT

A) poCT AUIUIOWIHBIX CIEPMATOTOHHUEB M MPEBPAIICHHE MX B CIEPMATO30MAbI 1
nopsiiKa

+ b) neneHve IUIIIOMAHBIX CIIEPMATOTOHUEB MUTO30M

B) nenenue quniaonaHbIX CIEpMAaTOrOHUEB MENO30M

I') poct 1 nenenue TUIUIOUAHBIX criepMaTonuToB I 1 Il mopsaakoB Meio3oM

10. B moaexkyae JHK TumuanioBblii Hyk/jaeoTua cocrabiser 18% ot od6mero
ymucaa HykjaeoruaoB. Onpenenure KoJAN4ecTBO (B %) KaXKA0ro U3 0CTAIBHBIX
BH/IOB HYKJICOTH/10B

A)A-36,"-28, 1118

b) A-18,T'—48, 11— 16

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

INA-28,T1-30,11-24

11. Oana u3 unenmeid [JHK wumMeeT HYK/JI€OTHIAHYIO IOC/I€I0BATEIBLHOCTH
AATHHOI'TAALNL.

Kaxoii Oyaet Bropasi nens JJTHK?

OtBerT:

TTUITUATTTI'LL

12. Kak na3biBaercs 1-it 3axkon Mennens?

A) 3aKOH paclIeTuIeHUs] TPU3HAKOB B COOTHOIIEHUH 3 : 1.

+ b) 3ak0H e1MHO00pa3us MepBOro NOKOJICHUS.

B) HenonHoe JOMUHUPOBAHUE MPU MPOMEKYTOUHOM HACJIeI0BaHUU.

I') npomexyTOUHOE HacleIOBaHUE MPU HETIOJIHOM JOMUHUPOBAHUH.

13. Kearblid uBer u riaaakasi (popMa ropomidd — JOMUHAHTHbIC NMPU3HAKH.
Kakue reHoTHIIBI MOTYT OBITH y TOP0OXa € KEJITHIMHU U [JIAAKUMH CeMeHAMU?
A) AABB, aaBB



b) Aabb, AABD.

B) AAbb, aaBb.

+I') AaBB, AaBb

14. IlpoBesin aHAAM3MPYOILIEe CKPeIMBAHME IOPOXa € KeJTHIMH CEMEHaAMH,
umeromero renotun AA. Kakoe pacien/ienue 0:KuaaeTcs B IOTOMCTBe?

A) pacuierienust He OyaeT, 100% ceMsiH OyayT 3€J€HOTO IIBETA.

+ b) pacuiennenus ve 6ynet, 100% cemsiH Oy1yT *KeITOTO I[BETA.

B) pacumennenue B motomctse 3 : 1.

I') paciiennienue B motomctse 1 : 1.

15. Yrto orpaxaer 3axkoH Moprana?

A) 3aK0oH eguHOOOpa3Hsl.

b) 3akoH pacuieruienusi Npu3HAKOB B TOTOMCTBE B COOTHOIIEHHH 1 : 3.

B) 3akoH He3aBUCHMOIO pacLICIJICHUS NPU3HAKOB, €CIM TeHbl HaXOHASTCS B
Pa3HbIX Mapax rOMOJIOTHYHBIX XPOMOCOM.

+ I') 3aKOH CIIETUICHHOTO HAaclieIoBaHUsl MPU3HAKOB, €CIU T'eHbl HAXOASTCS B
OJTHOU

XpOMOCOME.

16. XpoMocoMHBIii HA00P B COMAaTHYECKHUX KJIETKAX MY’KYHH COAEPKUT

A) 44 aytocombl U JB€ X-XpOMOCOMBI

+ Bb) 44 ayrocoMbl, 0JHY X-XpOMOCOMY U OJIHY Y -XpPOMOCOMY

B) 22 ayrocoMsbl U 0JJHY X-XpOMOCOMY

I') 44 aytocomsl, aB€ Y-XpOMOCOMBI

17. MaTtp 9ABJsieTCS HOCHTEJIbHHIIEH TIeHa IBEeTOBOM CJIENOTHI, OTeIl
pa3jinyaeT UBeTa HOPMAJBbHO. Y KOro M3 JeTeili MoxKeT ObITh LBETOBas
ciaenora?

A) y Bcex nouepei

b) y Bcex ceiHOBeM

B) y nonoBuHsI gouepeit

+ I') y mOJIOBUHBI CHIHOBEM

18. Onpenennre, Kakue rpynnbl KPOBU BO3MOKHBI Y JIeTel, €CIM Y MaTepH —
1 rpynna, a y orua — 3 rpynna KpoBH:

A) 1 u 2 rpynmsi;

b) 2 u 3 rpynmnsr;

+ B) 1 u 3 rpynmnsr;

I') 2 u 4 rpynmsl.

19. I'ne y 4esioBeKa pacnojioKeH reH, BbI3bIBAKOIIUI reMopuinio?

+ A) B X-XxpomMocome

b) B Y-xpomocome

B) B 1-ii mape ayTocom

I') B 18 mape ayrocom

20. Ilpu wu3y4YeHMH HACJEJACTBEHHOCTM M W3MEHYUBOCTH 4YeJI0BeKa He
HCIOJIB3YIOT METO/:

A) reHeanoruyecKkui

b) 6nuzHenoBbIi

+ B) ruGpuaonoruueckuii



I') bnoxumuueckuid

21. OgHosiioBBIE OJIM3HENbI MOTYT NMOSIBUTHCH B TOM CJy4ae, ecJim:

+ A) o/1Ha SUIIEKJIETKA OTUIOIOTBOPSETCS OJJHUM CIIEPMATO30MA0M

b) onHa gifliexneTka ormio10TBOPSIETCS ABYMsI CLIEPMATO30UIaMHU

B) nBe stitnieksieTKy OTI0I0TBOPSIOTCS ABYMSI CIIEPMATO30UaMU

I') nBe sAHIIEKIETKN OIUIOIOTBOPSAETCS OJTHUM CIIEPMATO30UI0M

22. MeToa aHTPONOreHeTUKH OCHOBAHHBIM Ha NMPOC/IEKUBAHHME NMPHU3HAKA B
PALY NOKOJIEHU HA3BIBACTCH:

+ A) reHea’oruyecKui

b) onoxummyeckuii

B) nuTonornueckmii

I') 6m3HenoBbIN

23. Ilapsl OGJM3HENOB, B KOTOPBHIX NPOSIBJSAETCH MCCJIeAyeMblid NPU3HAK
HA3bIBAIOTCSH:

A) TUCKOpAAHTHBIMU

b) koHKypCHBIE

+ B) KOHKOpAATHBIMU

I') nuckomdopTHEIMU

24. MeToa aHTPONOTeHETUKH U3YyYAKIIHMA KAPUOTHUIL, HA3bIBACTCH:

A) GIM3HEIIOBBIM

+ b) uuTonornyeckuit

B) onoxumuueckuii

I') nepmarornuduyeckuit

25. MeTtoa, ucnoJib3yemblii JJis1 JUATHOCTUKH Oosie3Held o0OMeHa BellecTB,
HA3bIBAETCH:

+ A) OMOXUMHYECKUMA

b) 6u3HenoBkIi

B) uuronoruueckuii

I') nepmarornuduyeckuit

26. K xakoMy THIy MyTalMii OTHOCUTCS KPAaTHOe T€HOMY yBeJIMYeHHe YHCJIA
XpoMocoM B renotumne (3n, 4n, 5Sn)?

+ A) NOJUTUIOUIUS

b) MoHOoCcOMUs

B) tpucomus

I') nonucomus

27. UcTouyHMKAMHY KOMOMHATHBHOM N3MEHYUBOCTH Y OPTAHU3MOB AABJISIIOTCS
A) HE3aBUCHMOE PacX0XkKJACHUE XPOMOCOM B Me03€

b) cnydaitHoe coueTtaHue raMeT Npu OIJI0I0TBOPEHUH

B) kpoccuHroBep Mex1y roMOJIOTHYHBIMH XPOMOCOMaMHU B Mei03e

+ I') Bce BepHO

28. @DeHUIKEeTOHYPUS — HACJEJACTBEHHOe 3a0o0JieBaHHMe, CBSI3aHHOE C
OTCYTCTBHEM (pepMEHTAa, YYACTBYIOLIEr0 B NMpeBpalleHUN (PEHUJIAIAHNHA B
THPO3HMH, ITO IPUMeEP

A) moaubuKanun

b) renomMHbIX MyTanuit



+ B) renHbIx mytanui

I') XpOMOCOMHBIX MyTalUi

29. MU3BecTHO, 4TO y OeryHOB Ha /JIMHHbIe [UCTAHLUMM Macca cepaua
3HAYMTEJIbHO YBEJIUYHUBAETCS, 3TO IPUMEP ... ©BMEHYNBOCTH

A) MyTalluOHHOMU

+ b) monudukanronHoi

B) cootHOCHTETBEHOM

I') komOuHATUBHOM

30. Cungpom /layna o0yc/ioBIeH MyTaluen

+ A) reHOMHO#1

b) rennoit

B) ToukoBoit

I') xpomocoMHOM

31. 3amena ryanuHa Ha HuTO3MH B MoJiekyJe JJHK — npumep ... myranun

+ A) reHHoi

b) xpomocomMHoOM

B) renomuoi

I') monumiongHOM

32. Myrauum, NpoucXoAsiliiie B KJIETKaX TeJia, Ha3bIBAKTCH

A) TeHepaTUBHBIC

b) BereratuBHbIE

+ B) comaTuueckue

I') cnonTanHbie

33. HN300pazuM auH U3 (ParMeHTOB XPOMOCOMbI B BHAe CieAyIOLIei
nocjaenoBarebHocTH ee y4yacTkoB: ABCDEF. VYkaxure wn3o0paxkeHue
BU/IOU3MEHEHHOI0 (pparMeHTa, ecJjiv MPON30ieT NyIIHKANMS.

+ A) ABCDCDEF

b) ABEF

B) ABCDEFP

I') ABDCEF

34. IlosiBjieHne OeCKPBLIBIX (DOPM Y HACEKOMBIX — IPUMEP ... U3MEHYUBOCTH
A) KOMOMHATHBHOM

+ b) MmyTanroHHoi

B) denotunmueckoit

I') MmomudukamoHHOM

35. I'eHeTH4YeCKasi KOHCYJIbTALMA 00513aTeJIbHA NPU BCTYIUICHUM B Opak:

A) nmun, ctapue 30 — 40 net

b) paboTtaronux Ha TPOU3BOJCTBE C BPEAHBIMU YCIOBUSIMU TPY/ia

B) ponctBeHHUKOB

+ I') Bce OTBETHI BEpPHBI

36. Kakoii Tun mMyrauui, MpOMCXOASALIUNA Yy 4YeJIOBEKa, UMeeT HaudoJblune
IIAHCHI MPOSIBUTHCS B CJeAYIONIEM MOKOJEHNH?

+ A) ayTOCOMHasi JOMUHAHTHasI

b) ayrocomnas pereccuBHas

B) cruiennennas ¢ mojsioM JOMUHAHTHAs



I') cuennenHas ¢ moJioM peLieccuBHAas

37. B xakoM Bo3pacTe NPOSABJIAIOTCH NPU3HAKU PEeHUIKETOHYPHUH

+ A) B IilepBbI€ HENIENU KU3HU

b) B aMOpuoHanbHOM nepuoe

B) B 3pesiom Bo3pacte

I') B moxxusiom Bo3pacte

38. K kakomy Tuiry 00Jie3Heil OTHOCUTCS T'MIIEPTOHUSA

A) MOHOTECHHBIE

+ b) mynbTudaxropruanbHbie

B) xpomocomHubie

I') HeHnacnencTBEHHBIC

39. Kakoil kKapuoTHII XapaKTepeH 1Js 00JbHOr0 ¢ cuaapomom Ilaray
A) 45, X0

+ b) 47, XY+13

B) 47, XX+21

I 47, XXY

40. Kakoii TMn Hac/JeI0BAHUS NPHU3HAKA YeJIOBEKA MNPOSBJISCTCH KaK B
TOMO3MTOTHOM, TAK H B FeTePO3UTOTHOM COCTOSTHUHU?

A) ayTOCOMHO-PEIECCUBHOE HACJIEI0BaHUE

+ b) ayTocOMHO-TOMMHAHTHOE HACJIeJOBAaHUE

B) HacnenoBanue, CUEIIIEHHOE C TOJIOM

I') uuronnasmMaTuyecKoe HaclIeI0BAHHE

41. Cunapom Knaiindenbtepa BcTpevaercs

A) TOJBKO y )KEHIIUH

+b) TonpKO y My>XUHH

B) yanie y My’>X4uH, 4eM y KEHIIIUH

I') yame y KeHIMH, YeM Y MYXYUH

42. JIrogu ¢ cuaapomoM IllepemeBckoro-TepHepa uMeroT cjaeayloiuid Hadoop
XpOMOCOM:

A) 46, XX

b) 46, XY

B) 47, XXY

+1) 45, X0

43. ]l 00JIbHBIX ¢ KAKMM CHHAPOMOM XapaKTepeH MOJyOTKPBITBHIH POT €
BBICYHYTBIM SI3bIKOM M BBICTYINAKONIEH HUKHEN YeTI0CThI0

A) cunapom DnBapiaca

b) tpucomus X

B) cunnpom Knaitnpensrepa

+I') cunapom [ayna

44. HacieacTBeHHOe 3a00/1eBaHNe, IPH KOTOPOM He YCBAMBAETCH JIAKT03a
A) dbenunkeToHypust

b) cepnioBuiHO-KIIeTOUHASA aHEMUS

+ B) ranakrozemus

I') ppykTozemus

45. Ilo kakoMy TUNy HacJeayeTcs GeHNIKeTOHYpPUs



A) ayTOCOMHO-JOMUHAHTHOMY

+ b) ayTocoMHO-periecCCuBHOMY

B) cueniieHHOMY € MTOJIOM PELIECCUBHOMY

I') cuenneHHOMY € MOJIOM JOMHUHAHTHOMY

46. Kakyl0 XpOMOCOMHYI0 AHOMAJIMK) MOKHO 3aloA03PUTHL y OOJbHOH ¢
CHUMIITOMAMM: HU3KHIl POCT, 00KOBbIE KOKHbIE CKJIAJIKHU HA 1Iee, HePa3BUTbIe
BTOPHMYHbIE NOJIOBbIE PU3HAKH

A) cunapowm Ilatay

b) tpucomus X

+ B) cungpom IllepemeBckoro-Tepuepa

I') cungpom [layna

47. HacieacTtBeHHOe 3a0o/eBaHUe, XapaKTepulymouieecsi OTCYTCTBHEM B
opraHusMe 00JIbHOI0 Kpacsiliero NUrMeHTa MeJIaHuHA

A) caxapHblif Tuabet

+ b) ans0unuzm

B) dbpyxTozemus

I') 6onesns ['ome

48. Kakoii kapuoTnn umer0T 00oabHbIe ¢ Cuaagpomom layna

A) 45, X0

b) 47, XY+13

B) 47, XY+18

+ 1) 47, XX+21

49. Kakoe XxpomocoMHOe 3a0ojieBaHMe MOKHO 3aN0JA03PUTH Yy IOHOIIU
BBICOKOI0 POCTAa, € KEHCKHM THIIOM CTPOCHHUSl CKeJIeTa, HeX0CTATOYHBIM
OBOJIOCHEHHEM JIOOKA M MOAMBbIIIEYHBIX BIA/INH, YMCTBEHHOH OTCTAJIOCTHIO
A) cunapom XYYY

+ b) cuaapom Knaitngensrepa

B) cungpowm IllepemeBckoro-TepHepa

I') Tpucomus X

50. Kakoif THII HACJIeOBAHUSA XapaKTePeH VISl AJIbOMHHU3MA

A) ayTOCOMHO-JOMUHAHTHBIN

+ b) ayTocoMHO-peliecCUBHbIN

B) cuemniennslii ¢ Y-XxpomMocomoii

B) peueccuBHBIN, CUEMIEHHBIN ¢ X-XPOMOCOMOM

IIpakTuyeckas padora

CocTtaBUTh 3a7a4l Ha OMNPEACICHHE BEPOSTHOCTHM BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB, UCIIOJb3Ysl METO/Ibl TEHETUKH YeJIOBEKA.

CocTaBUTh TEHOTUIIMYECKUE CXEMbI CKPEIITMBAHMUS.

[ToaroToBUTH YCTHBIE COOOIICHUS C TPE3CHTAIlMe O HAaCIeICTBEHHBIX
3a00JIeBaHUIX YEIIOBEKA
JTAaJIOH OTBETA:

Cocmasums 3a0auu Ha onpeoejieHue BepoOIMHOCMU  BO3HUKHOBEHUS
HACIe0CMBEHHbIX NPUSHAKOS, UCNOJIb3YSI MeMmOoObl 2eHeMmUKU Yellos8eKd.



IIpakTnueckas padora: Pemenue 3aga4 Ha omnpeaeleHHe BepPOSITHOCTH
HACJIeICTBEHHBIX PU3HAKOB
3agaua 1
YcaoBue: VY uenoBexka reH mnpaBopykoctd (R) poMuHHpyeT Haag TreHOM
neBopykoctu (r). JXKeHuimHa-mpaBila, TeTepO3UTOTHAs MO JAaHHOMY MpPHU3HAKY,
BBIXOJUT 3aMYK 3a MyKUMUHY-JIeBIIy. OnpenenuTe BEpOSITHOCTb POXKIACHUS B 3TON
CEMbE JeTeH-JICBIICH.
Pemenue:

1. 3amuchiBaeM T€HOTUIIBI POAUTEIICH:
Mars: Rr (mpaBiiia reTepo3urotHasi)
Oremn: 1T (7eBIIA)
Cocrasnsiem pemétky [lennera: | |r|r||---|]---]---| |R |Rr|Rr||r|rr]|rr]
AHanuzupyem pe3yJbTaThl:
Rr — npasma (50%)

o Ir— nema (50%)
OTBeT: BeposTHOCTH poxkaeHus Jiepieid — 50%.
3agauva 2
YcaoBue: Y uyenoBeka kapuii 1peT a3 (B) momunupyer Hanm romyoeiMm (b).
Kapernaspiii My)XurMHa, T€TEpO3UTOTHBIA MO JAaHHOMY NpPHU3HAKY, JKCHUJICS Ha
roay0ornazoi >xkeHuiuHe. OrnpeaenuTe BEpOSTHOCTh TOTO, YTO HMX JIETH OyayT
UMETh KapHe Tiiasa.
Pemenue:

1. I'enoTunsr:
MysxunHa: Bb (kapernasplif reTepo3uroTHbIN)

W N e o

o Kenmuna: bb (roy6ornasas)
2. Pemiérka Ilennera: || b |b ||---|---|---| | B |Bb | Bb || b |bb | bb |
3. Pesynbrartsr:

Bb — kapwue rinaza (50%)
o bb — roay6sie riaza (50%).
OTBeT: BEpOATHOCTh POXKACHUS Kaperiaszbix aeteit — 50 %.
3amaua 3
Ycaosue: Ilonmupaktunuss (MHOromajocTb) Yy 4Ye€JIOBEKa HacleAyeTcsl Kak
JOMUHAHTHBINA Tpu3Hak. JKEHIIMHA ¢ HOPMaJbHBIM YHCIOM TAJIbIIEB BBIXOIUT
3aMyX 32 MY)KUYHHY C MOMHAAKTIINEH. Y HUX poxkKaaeTcss peOEHOK C HOpMAaTbHBIM
YUCJIOM NanblieB. OnpenennTe reHOTUIBI BCEX YJIEHOB CEMbHU.
Pemenue:
1. O6o3navaem:
e P — momupakTminus
e P — HOPMAJIbHOE YUCJIO MAJIbIEB
2. I'enotum »eHMMUHBL: PP (HOPMATBHOE YHUCIIO TATBIICB)
3. T'enotunn myxxunHbl: Pp (momumakTwnms, Tak KaKk y HUX €CTh PeOEHOK C
HOPMAaJIbHBIMU TIATHIIAMH )
4. T'enotumn peOEHKA: pp
OTBer: reHoTun Marepu — pp, otia — Pp, pe6&nka — pp.
JlonoJIHUTeIbHbIE 321a4M /ISl CAMOCTOSITEJIbHOTO PellleHus!



1. JanpToHu3M (d) — peliecCUBHBIN MPU3HAK, CIIETUICHHBIN ¢ X-XpOMOCOMOM.
310poBas KEHIIUHA, OTell KOTOPOH ObLI TaTbTOHUKOM, BBIXOJAUT 3aMYK 3a
310pOBOro  MyXuumHy. KakoBa BEpOATHOCTb pPOXACHUS JE€TEH C
JATbTOHU3MOM ?

2. I'mnepTpuxo3 (MOBBILIEHHOE OBOJIOCEHHE YIIHOMW PAaKOBHUHBI) HAaCJEIyeTCs
KaK TMpU3HAK, CUEIUIEHHBIH ¢ Y-xpoMocoMoi. KakoBa BepoOsSTHOCTH
OpOSIBIEHUS O3TOTO TMpHU3HAaKa y JieTed B CeMbe, IJIe OTel] HMEET
TUIIEPTPUXO03?

3. V uyenoeka ren remodunuun (h) pereccuBed U crerieH ¢ X-XpoOMOCOMOM.
310pOBYIO0  JKEHILMHY, MaTh KOTOpPOW OblJa HOCUTENIbHUIIEH TeHa
reMoQuINM, XEHUTCS 3JI0pOBbI Myx4uuHa. OmnpenenuTe BEPOSATHOCTh
POKJeHUs1 OOJIbHBIX JIeTEH.

Cocmasums cenomunuyeckue cxembl CKpeuwu8aHus.
IIpakTuueckas paGora Ne6. CocraBjieHHe TeHOTHIIHYECKHX  CXeM
CKpelBaHUs
eab padoThl
HayuuTbcst COCTaBISATH CXEMBbI TEHETHYECKHUX CKpEIIMBAaHUNW | ONPEAeNITh
TE€HOTHUIBI U (PEHOTHUIIBI TOTOMKOB.
TeopeTnyeckue cBeeHUs
I'en — crpykTypHas U (QyHKIMOHAIbHAS €IWHUIA HACIEICTBEHHOCTH >KHUBBIX
opranu3MoB. I'eHOTMII — COBOKYITHOCTbh BCEX I'€HOB opraHu3ma. MeHoTHnm —
BHEITHEE MPOSBIICHNE TEHOB.
OcHoOBHBIE 0003HAUYECHMUS:
o JlomuHaHTHBIN reH — o0o03HauaeTcs 3ariaBHoi OykBoii (A, B, C)
o PeneccuBHbIii reH — cTpouHas Oykga (a, b, ¢)
o ['OMO3UTrOTHOCTH — OJIMHAKOBBIC ajuienn (AA, aa)
o IT'eTepo3uroTHOCTh — paszHble ajmienu (Aa)
IMopsaaok BbINOJITHEHUS] pAdOTHI
1. OmpenenuTs JOMUHAHTHBIC U PEIIECCUBHBIC MPU3HAKHU.
2. 3ammucaTh T€HOTHUIIBI POJIUTETICH.
3. CocTaBUTH CXeMY CKpEIIMBAHUS.
4. OnpenenuTh raMeThl.
5. HaiiTu reHOTHIIbI HOTOMKOB.
6. Omnpenenutb HEHOTHUIIBI.
[Ipumep pemienus 3a1aun
3apaua: Y pacTeHus reH KpacHoil okpacku 1BeTkOB (R) momuHuUpyeT Hajg reHom
oemoit okpacku (r). CKpecTUTh TOMO3WTOTHOE KPACHOIBETKOBOE pPACTEHHUE C
OEIIOIBETKOBHIM.
Pemenne:
1. OGo3Hauunm:
o R — kpacnas okpacka
o I — Oenas okpacka
2. I'enotursr:
o Ponurtens 1: RR (roMo3UroTHbINA KpacHBIi)



o Ponurtens 2: rr (rOMO3UTOTHBIN OEIBIIA)
3. Cxema CKpelUBaHUs:
P:RR xIr
G:R r
Fl: Rr

4. Pe3ynbTarshl:

o Bce noromku (F1) umeror renotun Rr

o DeHOTHUIN: BCE PaCTEHUs C KPAaCHBIMU LIBETKaMU

3aganus 1JIs CaMOCTOSATEIbHOH padoThI

1. ¥V tomatoB ren kpyrioi gopmsl mioaoB (R) noMmuHupyeT Haj OBajIbHOM (T).
CkpecTuTh pacTeHUs ¢ KPYIJIBIMU U OBaJbHBIMU IIoAaMH. ONpeenuThb
(eHOTHUIT U TEHOTHUIT TOTOMKOB.

2. Y yenoBeka red kapux ria3 (B) nomunupyer Han ronyObivu (b). CKpecTUTh
Kaperiiazoro My>KUMHY (TE€TEPO3UTOTHOT0) C TOXy0Oorja3ol >KEHIIMHOM.
OnpenenuTs BEPOSITHOCTh POXKICHUS JE€TEH C pa3HbIMU (PEHOTHUITAMH.

3. YV Mopckux CBUHOK reH uépHoit okpacku (W) momuHupyeT Haj Oenon (w).
CkpecTuTh JBYX TE€TEPO3UTOTHBIX YEPHBIX CBUHOK.  Ompeaenurhb
pacuienyieHre mno GeHoTUILy.

Jist KaX10r0 3a1aHKsI HEOOXO0IUMO:

o CocTaBUTh CXEMY CKpEIIUBAHUS

o Omnpenenuts raMeTsl

« Haiiti renotumnsl u GpeHOTUNIBI TOTOMKOB

o Crenatb BBIBOJ O XapaKTepe HacJIeJOBaHUsI IPU3HAKA

Tema 2.11. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

dopma TeKyIero KOHTPOJIS: TECTUPOBAHUE, ITpaKTUIYecKas padbora
Bonpocsbl Tecra

1.MoaupukauuoHHass U3MEHYMBOCTh:

A) sBJIsI€TCS HACJIEICTBEHHOM

+ b) HaspiBaercs peHoTUTIMUECKOM

B) nepenaercs ot poaurtenei moOTOMCTBY

I') 3aTparuBaet monexkynsl JJHK

2. ®opMa JTUCTOBOM MJIACTUHKHU PACTEHHUS CTPEJIOJIUCTA 3aBUCHT OT:
+ A) yCIIOBHUIA, PY KOTOPBIX MPOUCXOUT UX (popmMupoBaHue (B BO3IyXe, BoJE, HA
MTOBEPXHOCTH)

b) ot renotuna pactenus

B) ot Habopa xpoMocom B KiIeTKax (GOpMHPYEMOTO JINCTA

I') oT KoNMMYeCcTBA MOYYCHHBIX YIbTPA(PUOICTOBBIX JTydeh

3. Yrto aBJsAeTCH NPUMEpPOM (PEeHOTUITHYECKON M3MEHYUBOCTH:

A) okpacka ceMeHH ropoxa

B) rpynmnsl kpoBH y uenoBeka

+ B) kosinuecTBO 3epHOBOK B KOJIOCKaX OJTHOTO COPTA MILIEHUIIbI

I') uBeT koXxu y J10/I€# pa3HbIX pac

4. Hopma peakuuu — 310



A) BpOXKJI€HHAs1 peakilysi opraHu3Ma Ha (aKkTopbl BHEITHEH CpeIb

b) uamenenus HacienICTBEHHOIO MaTepuaia Opranu3mMa

+ B) npenensl MoaupUKalMOHHON N3MEHUYUBOCTU

I') onuH U3 BUJOB XPOMOCOMHBIX MyTalui

5. Kakoe yTBep:xkaeHue SIBJISIETCH BEPHbIM M 1JISI MOAU(PUKANMOHHON, W ISl
MYTAIMOHHOW M3MEHYUBOCTH:

A) U3MEHEHUsI HOCSIT MAaCCOBBIN XapakTep

+ b) u3MeHeHus: mpoucXo AT Mo BIUsIHUEM (HDaKTOPOB BHEIIHEHN Cpebl
B) u3meHeHus He 3aTparuBaroT HACJIEICTBEHHBIN MaTepral

I') usMeneHus y opraHu3ma orpaHUueHbl HOPMOU peakiuu

6. HacsiencrBeHHasi ”BMEHYMBOCTDH — 3TO

A) ciocoOHOCTh Opranu3mMa NpuoOpPeTaTh HOBBIE TPU3HAKHU U CBOMCTBA
b) usmenenus, KOTopbie HE 3aTParuBalOT Fr€HOTHUII

B) usmeHenus1, KOTOpble He UTPAIOT POJIM B IBOJIOLIUM BUA

+ I') HeT npaBUILHOTO OTBETA

7. UTo He ABJIsICTCA NIPUYNHON MYTALMH:

+ A) KpOCCHUHTOBEp

b) peHTreHoBCcKO€E U3nyueHUE

B) Bo3peiicTBHE TepOUIINIOB

I') BUpychl

8. Pagnanus orHoCHTCH

+ A) K puU3HUECKUM MyTareHam

b) k xumMuueckum MyTareHam

B) k Guosiornueckum MyTareHam

B) k 6nodusznueckum MmytareHam

9. IMoBopoT yuyacTka xpomocombl Ha 180 rpaaycoB — 310

A) nyniaukanus

b) Tpancnoxkarus

+ B) unBepcus

I') nenenus

10. ITomunIonaus — 310

A) siBneHue TUOPUIHON MOIITHOCTH

b) mpucnocobienre opranu3ma K ycIOBUSIM OOUTaHUS

+ B) kpaTHO€e yBelIHUYEHHE Ynciia XPOMOCOM

I') pa3HOBUAHOCTH XpPOMOCOMHOM MyTalluu

11. Kakoe ¢Jj10BO Ha/10 BCTABUTH BMECTO BONIPOCUTEJIBHOI0 3HAKA B Ta0IMILY:

Bup ®opma IIpuMep U3MEHYMBOCTH
H3MEHYHUBOCTH H3MEHYHUBOCTH

HacCJIC/ICTBEHHAs ? MOSBJICHUE B TOTOMCTBE BOPOH MTEHIA-
anpOMHOCA

HacCJICJICTBEHHAs KOMOWHATHUBHAS VY kaperiia3piXx TEMHOBOJIOCHIX
ponuTtenen
poauaach roayooriasas TEMHOBOJIOCAS
JICBOYKa
Y Kaperja3blid CBETJIIOBOJIOCHIM MaJbUHK




HEHaCJIeACTBeHHas | MoauduKkanuoHHas | Ha mose ¢ moacoTHEYHUKOM pacTeHuUs
UMEIOT
pPa3HYIO BBICOTY CTEOJIs

A) nurToniazMaTu4ecKas

b) renoTunuueckas

B) dbenotunuueckas

+ I') myTanonnas

12.Y pacrteHnii ¢ (puo/IeTOBBIM CTe0JIeM OKpPacKa BeHYHMKa NMypHypHasi, a C
3eJIeHbIM cTedsieM — 0estast. ITO NpUMep U3MEHYUBOCTH:

A) MyTaliMOHHON

b) moaudukanmronHoi

+ B) koppenstuBHOM

I') xomOuHATUBHOM

13. K pa3HOBHIHOCTSIM XPOMOCOMHOM MYTALIUM HE OTHOCHUTCS:

A) nenerus

b) nnBepcus

B) tpancnoxkaius

+ I') aneynmonaus

14. Ha naynom yyactke mocaauin 10 KycToB KJIYOHMKH, B3SITBIX yCAMHU OT
oaHoro pacrenusi. Korga craam coduparth yposkail, T0O BHIACHHJIOCH, YTO HA
BCeX KYCTax fIr0Abl KPyrjou (popmMbl, a HA OAHOM — mpoaoJarosaroi. Kakas
H3MEHYUBOCTH NMPOSABUIACH B IaHHOM CJIy4ae:

A) dbeHoTUIIHUECKAS

b) uuronnazmatuyeckas

B) monudukanmonnas

+ I') renHoTHIIMUECKAS

15. VYdyeHblii, KOTOPBIIi OTKPBLI 3aKOH TOMOJIOTHYECKMX  Ps/I0B
HACJIEICTBEHHOI U3MEHYUBOCTH:

+ A) BaBunos H.I.

b) I'. ne ®pu3s

B) Tumupszes K.A.

I') YerBepukos C.C.

16.1Ipoananu3upyii KApMOrpaMMy M YCTAHOBH THII H300pa’KeHHON MyTALIMH:

Ak &3 KK
“bi& ‘MS &x
88 z\x ms
66 m; l'm

10
an HBL an
13 13
x &» Lot

16 17 s

N x x> N X
19 20 21

o x

22 >




+ A) reHoMHas

b) uuronnasmatuueckas
B) rennas

I') xpomocomHast

IIpakTyeckas padora
CoctaBuTh 3a7aud Ha ONpEJeJeHHe Tulla MyTalud Tpu  [epenayde
HACJEeJICTBEHHBIX NPU3HAKOB. COCTaBUTh FT€HOTUIMYECKUE CXEMbl CKPELIUBaAHUS

Tema 2.12. Cesieknusi OpraHu3MoB
®opMa TeKylIero KOHTPOJIsi: TECTUPOBAHUE
Bonpocsl Tecra
1.I'erepo3uc — 3to0:
A. oTnanéHHas THOpUIU3AIS,
b. MmexxBu0Bast THOPUAN3ALINS;
B. 6nu3kopocTBEHHOE CKpellMBaHUE;
+ I'. PazBuTHne rubpu10B, MOTYyUYESHHBIX TPU CKPEIIMBAHUN YUCTHIX JIMHUM.
2.I'0M0O3UTOTHOCTH OPraHU3MOB MOKHO YCHJIUTH IIyTEM:
A. rerepo3uca;
b. myramuii;
+ B. unbpununra.
3. B ceabCKOXO3SIHCTBEHHOM NPAKTHKE YaCTO NPUMEHSIIOT BereraTUuBHOE
pPa3MHOKeHHE PACTeHHil, YTOObI:
+ A. ObICTpee MOTYYUTH B3POCIIbIE PACTEHHUS;
b. MOBBICUTH UX YCTOMYMBOCTD K BPEAUTENSIM
B. mony4uuTh BBICOKHI ypOKau
I'. TIoBBICHTH YCTOMYHUBOCTH K OOJIC3HSM.
4. MaccoBblii 0TOOp KaK MeTOJ CeJIeKIMU B OTJIH4YHE OT MHAMBUAYAJIBHOIO
ordopa:
+ A. IpoBOAMTCS 110 PEHOTHITY;
b. npoBoauTcs no renoruny;
B. ucnionp3yeTcs mpu BOCCTAaHOBJICHUH YHCICHHOCTH 3yOpPOB;
I'. OcoGeHHO MUPOKO MPUMEHSAETCS B PACTCHUEBOICTBE.
5. CenekumoHepbl HCMOJIb3YIOT METOAbI OMOTEXHOJIOTHH € LHEJIbI0 MOJTYYeHH:
A. TIHIIEBBIX JOOABOK;
+ Bb. ruOpuaHBIX KIICTOK;
B. a3 pexTuBHBIX TeKapCTBEHHBIX MPETIAPATOB;
I'. xopmoBoro 6enka Jjsi MUTaHUsI KUBOTHBIX
6. Boinmuure JiMiIHee CJI10BO:
1. cenexmus;
2. IEHTPHI TPOUCXOKCHHUS JOMAITHUX KUBOTHBIX M KYJIBTYPHBIX PACTCHHUIA;
+ 3. eCTeCTBEHHBIN 0TOOD;
4, omoMalIHUBaHUE.
7. K Ka:kIoMy NOHATHIO, OA0EepPUTE COOTBETCTBYIOIIEE ONpe/IesIeHue.
I. ITomummonans 5.



Il Yucras nunus 1.

I T'ubpun 4,

IV UckyccTBeHHbI MyTareHes 3.

V I'eteposuc 2.

1. IToroMCTBO, TOMO3UTOTHOE MO KOMIUIEKCY ITPU3HAKOB

2. MomHoe pa3BUTHE W BBICOKAS JKU3HECHOCOOHOCTh TMOPUIOB T'€HETUYECKH
OTIANEHHBIX (OPM

3. Mcnonp30BaHne HOHU3UPYIOLIEH pajlallii U HEKOTOPhIX XUMUYECKHUX BEILIECTB
IUISl CTUMYJIMPOBAHUS MYTAallHOHHOTI'O Ipolecca

4. Opranusm, [OIYYEHHBIH B pe3yJbTaTe CKPELIMBAHUS pa3HOPOAHBIX B
reHeTHYECKOM OTHOILIEHUU POJIUTENBCKUX (HOPM.

5. Hanuuue nomoHUTENIbHBIX HA0OPOB XPOMOCOM.

8. BMecTO TOYeK BCTaBbTE HEOOXO0AMMBbIE TEPMHUHBI.

1. CkpemmBaHue pa3HbIX BHUJOB WU POJIOB — 3TO METOL...... OTAAJIEHHOU
rHOpuAN3aALNH.

2. Orbop Ha mueMs Jy4YlIIMX PACTEHUH WIM >KUBOTHBIX — 3TO METOJ
HCKYCCTBEHHOI0 0TOOpA.

3. TlomyyeHue KpaTHOTO YyBEIMYEHHE Habopa XpOMOCOM — 3TO METOA....
MOJIMILTIOU/IHH.

Py0exHblil KOHTPOJIb

no pasaeay 2. Crpoenne u pyHKIIUM OPraHu3Ma

®opma py0deKHOro KOHTPOJISA: TECTUPOBAHUE

Bonpocsbl Tecta

l.YcTaHoBUTE COOTBETCTBHE MEXAY BOAOPOCISIMU U TOKPBITOCEMEHHBIMH
pPACTEHUSIMU U NIPU3HAKAMU, XapAKTEPHBIMU ISl ’TUX PACTEHHUIA.

INPU3HAKHA PACTEHUSA
A) IlepBbie, Hauboee IPEBHUE PACTEHUS. 1) Bomopocnu
b) TocnoacTByromiass rpymma pacTeHHH Ha | 2) MOKPBITOCEMEHHBIE
3emie. pacTeHus

B) He umeroT opraHoB u TKaHel.

I') MmeroT BereTtaTuBHbIE W TE€HEPATUBHBIE
OpraHsbl.

1) HNmeror npucnocoOlieHusT K OMNbUICHHIO,
pPacpOCTPAHEHUIO MIOJOB U CEMSIH.

E) Teno cocroutr u3 OJHOW WM MHOXKECTBA
CXOIHBIX KJIETOK.

2. VYCTaHOBHUTE COOTBETCTBHE MEXIy QYHKIUSIMH TKaHEH W HUX THIOM —
SIUTENIMAbHAS, COCIUHUTEbHAS WIN HEPBHAS:

THUII TKAHHU OYHKIINN
1) snurenuanpHast A) perynsiusi IpolecCOB KU3HEEATEIbHOCTH
2) coeIMHUTENIbHAs b) oTnoxkeHne nuTaTeabHbIX BEHIECTB B 3amac
3) HepBHas B) nepenBrkeHue BelecTB B Oprannu3Me
I') 3amuTa oT yapTpaduoaeToBOro U3Iy4eHUs




J1) obecnieueHre oOMeHa BEUIECTB MEXKIY
OPraHu3MOM U CPEOU

3.YCTaHOBUTE COOTBETCTBUE MEXKIAY XAPAKTEPUCTUKOW MBIIICYHOW TKaHU U €€
BHJIOM.

BUJ TKAHHU XAPAKTEPUCTHUKA

1) rmagkas A) 00pa3yeT CpeIHMil CI0M KPOBEHOCHBIX COCY/IOB

2) mornepeyHonosiocaras | b) COCTOUT U3 MHOTOSIIEPHBIX KJIETOK — BOJOKOH

B) obecnieunBaeT u3mMeHeHUE pazMepa 3pauka

I") oGpasyeT ckeJIeTHbIC MBIIIIIBI

I[) HMCCT MOMNCPCUYHYHO NCYCPUCHHOCTD

E) COKpamacTCsa MCIJICHHO

4.YCcTaHOBUTE COOTBETCTBHEC MCIKOAY 0COOCHHOCTBIO H BHUJOM MBIIICYHOM TKaHU
YCJIOBCKA, IJIs1 KOTOPOI'O OHA XapaKTCpHA.

OCOBEHHOCTD BUJI MBIIIEYHOHN TKAHU
A) obpa3oBaHa BEpETCHOBUAHBIMU KJIeTKaMu | 1) riajakas
b) KJIETKU UMEFOT MOTNIEPEYHYIO | 2) cepaeyuHast
MCUYEPUYEHHOCTh

B) xieTku ogHOsIACpHBIC

[") MBITIIIBI UMEIOT BHICOKYIO CKOPOCTD
COKpaIlleHHUs

5.¥YcraHoBute COOTBCTCTBHC MCIKIAY XapaKTepHCTHKOﬁ )41 BHIOM
ITOIICPCYHOITIOJIOCATBIX MBIIIII.

XAPAKTEPUCTUKA BU
MbIHIIbI
A) COCTOUT U3 JITIMHHBIX BOJIOKOH, HE COCMHSIOITUXCS 1) ckeneTHas
ApYT € IpyromM
b) BocnipuHMMAaET UMITYJIbCHI IO COMAaTHYECKON 2) cepaedHas

pedIeKTOpHON yTe

B) cokpaiiaetcsi mpon3BOJIBHO

I') cokparaercsi aBTOHOMHO

J1) KJIETKHU COEIUHSIIOTCS APYT C IPYTrOM B ONPEIETIEHHBIX
y4acTKax

6.YCcTaHOBUTE COOTBETCTBUE MEXKIY CIIOCOOOM MPHOOPETEHUS UMMYHHUTETA U €Tr0
BHJIOM.

BN UMMYHHUTETA CIIOCOB IIPUOBPETEHUA
1) ecrecTBeHHBIN A) nepegaercs 1o HacleCTBY, BPOXKICHHBIM
2) UCKYCCTBEHHBIN b) Bo3HUMKaeT 1o AeHCTBHEM BaKIIMHBI

B) npuobGpeTaeTcs pu BBEJEHUU B OPraHU3M
J1€4eOHOM CHIBOPOTKHU

I') popmupyetcs nocine nepeHeceHHoro 3a00aeBaHMs




7.YcTaHOBUTE COOTBETCTBHE MEX]y OTIEIOM CEepAlla U BUAOM KpOBHU, KOTOpas

HAIIOJHACT 3TOT OTACT Yy YCIIOBCKaA.

BU/Ibl KPOBH OTAEJIbI CEPJAIIA
1) aprepuanbHas A) JIeBbIN KeTyI0UYeK
2) BEHO3HAasI b) nmpaBblii skenyaouek

B) npaBoe npencepaue

") neBoe npeacepaue

8.YcraHOBUTE COOTBETCTBHE MEXJY OCOOEHHOCTSIMU CTpO€HUS U (QYyHKIMMA
KPOBEHOCHBIX COCYZIOB Y€JIOBEKA U BUJJAMHU COCY/I0B.

OCOBEHHOCTH CTPOEHUS U ®YHKIIUH COCY bl
A) camble ynpyrue cocyzsl 1) aprepun
b) BbIIepKUBaIOT O0IBIIIOE AABICHHE 2) BeHbI

B) COCTOAT U3 OAHOTI'O CJI0A KICTOK

3) KanuuIsIpbl

F) COCYIbI HOT' UMCIOT KJIAIIdHbI

JI) B 3THX cocyaaX MOXET OBbITh OTPHUIIATEIBHOE

JaBJICHUC

E) uepes aTu cocyabl coBepiiaercs ra3000MeH B JIETKUX

N TKaHiIX

9.YcTaHoBHTE COOTBETCTBHE MCIKOAY OCOOCHHOCTSIMH KOMIIOHCHTOB BHYTpCHHCﬁ

CpCabl OpraHn3Ma 4CJI0OBCKAa 1 KOMIIOHCHTAMHU

OCOBEHHOCTU KOMIIOHEHTOB KOMITOHEHTBI
A) obpa3zyeTcst U3 TIa3Mbl KpOBU 1) xpoBb
b) oMmbIBaeT KJI€TKM OpraHu3zma 2) nmumda
B) moBsIieHo copepikaHue aHTUTEN U (HaroruToB | 3) MEKKIECTOYHAS
KUJKOCTb

") Bo3Bpaiaer B KpOBb OEJIKH, BOTY, COIU

J1) cocTout 13 mia3mbl U HOPMEHHBIX DIIEMEHTOB

E) cnoco6Ha 06pa3oBBIBaTH TPOMOBI

10.YcTaHoBUTE COOTBETCTBHE MEXKIY MPU3HAKOM (POPMEHHBIX DJIEMEHTOB KPOBH H

HX BUOOM.

BU/I

IMPU3HAK

A) yuacTByI0T B 00pa3oBaHnu GudOprHa

1) spuUTpOLIUTHI

b) conepxat remorioOuH

2) NEUKOIUTHI

B) o6ecnieunBarot npoiiecc daromurosa

3) TpPOMOOIIUTHI

I') TpaHCIOPTUPYIOT YTIEKUCIIBIN ra3

J1) urparoT BaXKHYIO pOJib B UMMYHHBIX PEAKIUSIX




11.Bbi0epuTe mpoueccosl, MPOUCXOAAIINE B TOHKON KHUIIKe 4YejioBeka. OTBer
3anummTe nudpamu 6e3 npodenos.

1) Genku nmepeBapuBaIOTCS MO/ ACHCTBUEM MENCHHA

2) NPOUCXOAUT MEPEBAPUBAHUE PACTUTEIIHLHON KIETYATKH

3) NpOUCXOIUT BCAChIBAHUE AMUHOKUCIIOT U MPOCTHIX YTIIEBOJOB B KPOBh

4) 5kUpBI IMYJIBTUPYIOTCS 10 MAICHBKUX KameJeK Mo JeHCTBUEM KeTun

5) o0e3BpekUBatOTCA A/1bI O] AeCTBUEM (DEPMEHTOB NIEUEHU

6) OeJIKU U YTIIeBOJIbl PACHICIUISIOTCS 10 MOHOMEPOB

12.Kakue npoueccobl NPOUCXOASAT B NEYECHH Yea0BeKa?

1) BeIpaOoTKa Kenuu

2) BbIpabOTKa TOPMOHA UHCYJIMHA

3) o0e33apakxrBaHuE SAOBUTHIX COCIMHEHUN KPOBU

4) cunrte3 BuTtamuHa C

5) npeBpallieHue TJII0KO3bI B 3aMIaCHbIN yIieBO — TJTUKOreH

6) BcachIBaHUE BOJIHBIX PACTBOPOB OPraHMYECKUX BEIIECTB B TUM(PY
13.Bbi0epuTe TpU BepHbIX 0TBeTA M3 miecTH U 3anumure. Kakue pynkuuu B
OpPraHu3Me 4eJIOBeKa BHINMOJHACT NUIIeBApPUTEIbLHAs cucTemMa?

1) 3amuTHYy10

2) MeXaHU4YeCKOH 00pabOTKH MUIITH

3) ynajieHus KUAKUX MPOTYKTOB 0OMeHa

4) TpaHCIIOpTa MUTATENIbHBIX BELIECTB K KJIETKaM Teja

5) BcachIBaHUS MUTATEIBHBIX BEIIECTB B KPOBb U JIUMQY

6) XUMHUYECKOTO PACIIETVICHUS] OPTaHUYECKUX BEUIECTB MUIIH

14.HajinuTe oluM0KU B NPUBEAEHHOM TEKCTE, HCIIPABbTE UX, YKAKUTE HOMepa
NpeI0KEeHU, B KOTOPbIX OHH CAEJaHbl, 3allMIINTE 3TH NpeNioKeHus 0e3
OIIHOOK.

1. Y pactenuii, kKak ¥ y BCe€X OpraHU3MOB, ITPOUCXOIUT OOMEH BEIIECTB.

2. OHU OpllIAT, MUTAKOTCS, PACTYT U Pa3MHOKAIOTCS.

3. Ilpu npIXxaHUU OHM MOTJIOWIAOT YTJIEKUCIIBIN Ia3 U BBIACISIIOT KUCIOPO.

4. OHU pacTyT TOJBKO B MEPBBIE TObI )KU3HU.

5. Bce pacTenus 1o TUIy MUTaHUS aBTOTPO(DHBIE OPraHU3Mbl, OHU PA3MHOMXKAIOTCSA
Y PacpOCTPAHSIOTCS C IOMOIIBIO CEMSIH.

15.Haiigute oluMOKM B NPUBEIEHHOM TeKCTe, HCIIPABbTE X, YKAKUTE HOMepa
Npe10KeHU.3aMUIINTe 3T NpeAJioKeHns 0e3 omudoK.

1. [IBeTOK — Opran pa3MHOKEHUS MOKPHITOCEMEHHBIX PACTEHUH.

2. [IBeTok mpenacTaBiseT coO0M BUIOM3MEHEHHBIN JIUCT.

3. OyHKIUY [IBETKA — ATO MOJIOBOE U OECTOI0€ Pa3MHOXKEHUE.

4. 11BeTOK COEeIMHEH CO cTe0JIEM IBETOHOXKKOM.

5. B uBeTKe UMEIOTCS IECTUKU U THIYMHKH.

16.Ilo0 kakuM TKaHAM M KaK OCYUIECTBJIAETCS TPAHCHOPT BeLIeCTB Y
MOKPbITOCEMEHHbIX PACTCHHU?

17.KakoBa ponib omyuieHus ctedieil, IMCTheB, MI0/I0B U CEMSIH PACTEHUN?
18.Kakue nprcnoco0aeHuss UMEIOT PACTEHHUSI K dKU3HU B 3aCYIUIUBBIX YCIOBUSIX?
19.[Jaiite 001IyI0 XapaKTEPUCTUKY TUIA XOP/IOBHIE.



20.Kakue mnpucnocoOneHuss BO3HUKIM B TPOLECCE HBOJIOLMH  PENTUIIUH,
o0ecreynuBUINE UM Pa3MHOXKEHUE U Pa3BUTHE Ha Cylle? YKaXUTe HE MEHee TPEX
MPUCTIOCOOJICHU.

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 — pacTeHUs TNPH JBIXaHUU MOTPEOJSIFOT KUCIOPOA ¥  BBIICISIOT
YTJICKUCIIBIN I'a3;

2) 4 — pacTeHus] HIMEIOT HEOTPAaHMUYCHHBIM POCT M PacTyT B TCUCHHE BCEH JKU3HHU;
3) 5 — ecTb pacTeHus TeTepoTPOdbI (XUIHUKH, TAPA3UTHI), PA3MHOXKAIOTCS U
pPacCIpOCTPAHSIOTCS HE BCE PACTEHUS C IOMOUIBIO CEMSH, T. K. €CTh CIIOPOBBIE
pacteHus (MXu, TAIOPOTHUKH ).

15. Ommbku conepkarcs B IpeIJI0KEHUX:

1) 2 — 1BETOK — BHIOM3MEHEHHBIN OOET;

2) 3 — (yHKIMH [BETKA — NPUBICYCHHE HACEKOMBIX — OIBLUINTCIICH |
oOpa3oBaHKe CeMSH U IUIO/IOB, T. € y4acTHE B TIOJIOBOM Pa3MHOKEHUU;

3) 5 — ecTh BETKH TOJIBKO THIYUHOYHBIC HITH TECTHYHBIC.

16. 1) Bona (1 MuHepalibHbIE BEIIECTBA) MEPEABUTAIOTCA MO COCYJIaM KCHJIEMBI
CHU3Y BBEpX.

2) PacTBOp opraHMuecKux BEIIECTB — IO CUTOBUIHBIM TpyOKam y0a.

3) BBepx pacTBOp mepeaBUTAETCA 3a CUET CHJI KOPHEBOI'O JABIECHUS U COCYIIEH
CWJIbl, BOSHUKAIOWIEH MPU UCHAPEHUU BOJIbI, 2 BHU3 (OpraHUYECKUE BELIECTBA) —
3a CUET pa3HUIbl KOHLIEHTPALIUH U 1aBICHUS.

17. 1) Boiocku Ha TUCTBAX W CTEOJIAX 3aNIUIIAIOT OT BBICHIXaHUs, OTPakas CBET,
YMEHBIIAIOT Pajualyio, YMEHbIIAIOT UCIIAPEHUE, CO3aBasi MOJy3aMKHYThIN CIION
BO311yXa.

2) JKectkue BOJOCKM W JKT'ydyue BOJIOCKM MOTYT 3alllMIaTh OT TIOEIaHUs
(xpanuBa).

3) OnylieHHbIE M0/l U CEMEHA JIETKO MPUKPEIUISIOTCS K IIEPCTU KUBOTHBIX HIIH
YHOCSITCS BETPOM (OAyBaHYMK, TOIMOJIb U Ap. )

18. 1) xopHeBas cucTemMa pacTeHHI MPOHUKAET B MOYBY, AOCTAET JO IPYHTOBBIX
BOJI WJIM PAcIoJiaraeTcsi B HOBEPXHOCTHOM CJIO€ IMOYBHI;

2) y HEKOTOPBIX PAaCTEHUI BOJIa BO BPEMSI 3aCyXHU 3aM1acaeTcsl B JIUCThAX, CTEONSIX U



IpYrUX OpraHax;
3) NUCTBS MOKPBITHI BOCKOBBIM HAJETOM, OIYIIEHbl WM BHJIOM3MEHEHBI B
KOJIFOUKH WJIU UTOJIKH.

19. 1) OceBoii ckeneT NpeICTaBIeH XOPA0H — XPSIIEBbIM YIPYTUM CTEPKHEM,
pPacnoyIO)KEHHBIM BJOJb CIIMHHOW CTOPOHBI Te€Ja MUBOTHOrO. Y OOJBIIMHCTBA
B3POCJIBIX BBICHIMX XOPJOBBIX OHA MMEETCS TOJbKO Ha SMOPHOHAIBHON CTaauH
Pa3BUTHSA, a Y B3POCIBIX 3aMEIIAETCS TO3BOHOYHUKOM.

2) lenrtpanbHas HepBHas CUCTEMa HUMEET BHUJ TPYOKH, IIOJOCTb KOTOPOM
3aIl0JIHEHA CIIMHHOMO3TOBOM KUJKOCTBIO. Y ITO3BOHOYHBIX KMBOTHBIX MEPEIHUMN
KOHEI[ 3TOM TpyOKHM mpeoOpa3yeTcsi B TOJOBHOM MO3I, B TYJIOBULIHOM H
XBOCTOBOM OT/I€JIaX OHA MPEACTABIEHA CIIMHHBIM MO3TOM.

3) Ilepennuii otnen MNUILEBAPUTEIBHONM TpPYOKM — TJOTKa — MPOHMU3aHA
*KaOEpHbIMU ILEJSIMH, TOCPEJICTBOM KOTOPBIX OHa COOOUIAETCS C Hapy>KHOU
cpefnoi. Y Ha3eMHBIX >KMBOTHBIX IIEJIH HMMEIOTCS TOJBKO B PAHHUN TEPUOL
3apOJBIIIEBOTO Pa3BUTHS, & Y BOJHBIX XOPAOBBIX OHU COXPAHSIOTCS BCIO KU3Hb.

4) KpoBeHocHass cucTeMa 3aMKHYTas, CEpAlle pAaclOJOKEHO Ha OpIOIIHON
CTOpOHE, MO/ MUIIEBAPUTETBLHON TPYOKOiA.

20. 1) YV pentunuii mosiBUIOCH BHYTPEHHEE OILI0I0TBOPECHHUE.

2) 3apoablll pa3BUBAETCSI BHYTPH TeJIa MATEPU B AaMHUOTUYECKOM SIHLIE.

3) Ao NOKPBITO CKOPIYHOW, MPEIOXPAHSIOIEH 3apPOBIII OT BHICHIXaHUSI.

Texymuii KOHTPOJIb M0 pa3aeny 3. Teopus IBoTIOIMH

Tema 3.1. UcTopusi IBOJTIOIMOHHOTO YUYEHH I

dopma TeKyIero KOHTPOJISA: YCTHBIIN ONpoC, MpakTuyeckasi pabora

Bonpocsl 15151 yCTHOTO onpoca

1.Ha3oBuTe nepBbie 3BOJIIOMUOHHBIE KOHIICTIIUU.

2.PackpoiiTe cylHOCTh 3BOIOIMOHHON KoHuenuu JK.b. Jlamapka.
3.Ilepeuncnure IBHKYLINE CUIIBI IBOJIFOLIUH.

4.0xapakTepu3yiTe KpearmoHu3M U TpaHCHOPMU3M.

5. Packpoiitre 3Hauenue cucremarnku K.JIunaes nmns QopMupoBaHus wujeH
3BOJIIOLIUH.

6.HazoBuTe npeanochuiku BOSHUKHOBEHHUS TApBUHU3MA.

7. llepeunicnute BUIBI S3BOJIIOLUMN B IPUPOE.

8. B yem cmbIcT OHATHI «00pb0a 3a CyIIeCTBOBAHKE» U «ECTECTBEHHBIN OTOODY.
9. Yto o3HavaeT qUBEPTEHIIMS MPU3HAKOB U BUI000pa30BaHUE.

10. PackpoiiTe OCHOBHBIE MOJIOKEHUSI CUHTETUUECKOW TEOPUHU SBOJIIOIIHH.

11. PackpoiiTe poib 3BOTIOIMOHHON TEOPUU B (POPMUPOBAHUN HAYYHOU KapPTHHBI
MHpa.

IIpakTuyeckas padora

3amanue: pa3paboTaTh JICHTY BPEMEHHU Pa3BUTHUS SBOJTIOLIMOHHOTO YUEHHS.

Tema 3.2. MUKpPO3BOIIOLUSA

dopma Tekylero KOHTPOJIS: YCTHBIN OMpoc, MpakThuieckas padboTa
Bomnpocsl 11s1 yCTHOTO onpoca

1.B yeM pa3znuyaroTCa NOHATHS «MUKPOIBOIOLHSA» U «MAKPOIBOIIOLUS»?



2. PackpoiiTe reHeTUYECKUE OCHOBBI 3BOJIIOLIUN.

3. OxapakTepu3yiTe MyTallul 1 KOMOMHAIIMK KaK 3JIEMEHTapHBIN SBOJIIOIMOHHBIN
MaTtepHall.

4. OxapakTepu3yiTe NOMYISIHUIO KaK AIEMEHTAPHYIO €UHUILY BOJIIOLUH.
5.HazoBure nBukynye cuiibl ((aKTOpbl) SBOJIIOIHUU.

6. UTo Takoe MyTallMOHHBIN MpOIleCC 1 KOMOMHATHUBHAS U3MEHUHUBOCTb.

7. B 4yem B3aUMOCBSI3b MUKPO3BOJIFOLIMA U MUTPALINN ?

8./laliTe XapakTepUCTUKY NOHATUI «HU30JSALMS OMYJIALMI»: reorpapuyeckas
(mpocTpaHCTBeHHAs ) U Onosoruyeckas (penpoyKTUBHAs).

9. [louemy ecTecTBEHHBIN OTOOP SBJISETCS HAMPABISAIOMIUM (PAKTOPOM IBOJIFOIIUN ?
10.Oxapakrepusyiite OOprOy 3a CyIIECTBOBAaHME KaK MEXaHHU3M JCUCTBUS
€CTECTBEHHOT0 0TOOpa B MOMYJIALIMSIX.

11. Oxapakrepusyiite BU1000pa30BaHUE KaK Pe3yJbTaT MUKPO? BOJIOLIUH.

IIpakTuyeckas padora
3agaHme: cCOCTaBUTH IJI0CCAPUI 110 TEME

Tema 3.3. Makpo3Bosaonus

dopma TeKkylero KOHTPOJIsi: YCTHBIN OMpoc, MpakThuiecKas padoTa

Bonpocsl 15151 yCTHOTO onpoca

1.Ilepeuncnute GopMbl U OCHOBHBIC HAIpaBiIeHHs MakposBodtonuu (mo A.B.
CeBepIioBy).

2. Packpoiite mnyTH JOCTHKEHHsI Oumoiiormueckoro mporpecca (apomopdos,
uANoaganTanus, ooas qereHepanus).

3.HazoBute MeTO bl U3yUEHUS MAKPOIBOIIOIUH.

4.0xapakTepu3yiTe 3aKOH 3apo/bliieBoro cxoacrna (3akoH K. bapa)
5.Chopmynupyiite OnoreHeTudeckuii 3akoH J.I'exkens, @.Mromepa.

6.HazoBure 001111€ 3aKOHOMEPHOCTH (IIPaBHUIa) BOJFOIUH.

IIpakTuyeckasi padora
3anaHue: COCTaBUTH IJIOCCApPUI IO TEME

Tema 3.4. Bo3HNKHOBEeHUE W Pa3BUTHE KU3HU HA 3emie

dopma Tekylero KOHTPOJIS: YCTHBIN OMpoc, pakThieckas padboTa

Bomnpocsl 1151 yCTHOTO onpoca

1.ChopmynupyiiTe THUNOTE3BI W TEOPUHM BO3HUKHOBEHHUS JKM3HM Ha 3emile
(KpeallMoHU3M, CaMOIPOU3BOJbHOE (CIIOHTAHHOE) 3apOXKACHUE, CTAlMOHAPHOE
COCTOSIHUE, TAHCTIEPMHUSI, OMOTI033).

2.0xapaKkTepu3ylTe HAYal0 OPraHWYECKON OBOJIIOIUHU, TMOSBICHUE TMEPBBIX
KJIETOK.

3. B dem 3akirouaeTcsi CYHUIHOCThH JBOJIIOIUUA METAa00JIM3Ma U 3BOJIOLMUH MEPBBIX
KJIETOK.

4. JlaitTe onpeeneHus NOHITUAM «IIPOKAPUOTBI» U «3YKaApPUOTHI».

5. Kak npou3oiuim MHOTOKIETOUHbIE OPTraHU3MBbI?

6. Kak BO3HUKJIM OCHOBHBIE IIaPCTBA 3YKAPHUOT.



/. HazoBHUTE OCHOBHBIE YEPTHI IBOJIIOIIUU PACTUTEIBHOTO MUPA.

8.Ha30BuTE OCHOBHBIE YEPTHI IBOJIIOLMH )KUBOTHOTO MHPA.

IIpakTuyeckas padora

3amaHue: NPEACTaBUTh YCTHOE COOOLIEHWE U JIEHTy BPEMEHU [0 OCHOBHBIM
JTanaM BO3HUKHOBEHMS W pa3BUTUA JKUBOTHOTO M PACTUTEIBHOTO MHpA,
ITOATOTOBJIEHHBIX MO IEPEYHIO UCTOYHUKOB, PEKOMEHJOBAHHBIX IIPETIO1aBaTEIEM

Tema 3.5 IIpoucxokaeHue 4eJI0BeKa — aHTPOIIOIeHe3

dopma TeKyIIero KOHTPOJISA: YCTHBIN OIpocC, MpakThuyeckas pabora
Bonpocsl 1151 yCTHOr0 onpoca

1.Y1o u3ydaet HayKa aHTPOIOJIOT s ?

2.1lepeuncinute CXOACTBA U OTIMYMS YEIOBEKA U )KUBOTHOTO.
3.0xapakTepu3yiiTe NpIMOXO0KIEHUE U KOMIUJIEKC CBSI3aHHBIX C HUM MPU3HAKOB.
4. Packpoiite pa3BUTHE IOJIOBHOTO MO3ra U BTOPOM CUTHAJIBLHOW CHCTEMBI.
5.Kak cooTHOCATCSI OMOJIOTHYECKUE U COL[MANIbHBIE (PAKTOPBI B AHTPOIIOIEHE3E.
6. Ilepeuncaure OCHOBHBIE CTaJIMM AHTPOIIOTEHE3A.

7. PackpoiTe CyIIHOCTb 3BOJIFOLMY COBPEMEHHOI'O YEJIOBEKA.

8. IlepeuncianTe OCHOBHbIE OOJIBLINE YETIOBEUECKUE PACHI.

IIpakTuyeckas padora

3amanue: pa3paboTaTh W MOATOTOBHUTH K 3aIMTE JICHTHl BPEMEHU M MEHTAJIbHBIC
KapTel B QopMmaTe YCTHOTO COOOIIEHUsS, TOATOTOBICHHBIX II0 IEPEYHIO
MNCTOYHHKOB, PEKOMCHIIOBAaHHBIX TIIperojaBareieM Mo Temam «Bpems u myTH
paccenieHus] 4elloBeKa Mo TutaHerey, «IIpucrmocoOIeHHOCTh YelloBeKa K pa3HbIM
YCIOBHSIM  cpeibl», «BnusiHue Treorpaduyueckoil cpeapl Ha MOPQOJOTHIO U
(H3HOJIOTHIO YeTOBEKAY

Py6exublii KOHTPOJIb 1O pa3aenny 3. Teopus 3BoaI0UN
®opma py0eKHOro KOHTPOJIs: TIPOBEepoYHas pabora
3anaHusi NPOBEePOYHOH PadoOTHI

1.0cHOBOI1 COBpeMEHHOM TEOPHH IBOJIOLHHU SABJISIETCS YUeHHE
a) K. Jlunues

0) XK.-b. Jlamapka

+ B) Y. /lapBuna

2.K auaxymum cuiiam 3Bosaonun HE ornocutest

a) €CTECTBEHHbI 0TOOP

+ 0) ajganTaius OpraHu3MOB

B) 60pn0a 3a CyIecTBOBaHHE

3.Pe3yabTaToM ecrectBeHHOro oroopa HE siBasiercst

a) MHOTO0Opa3ue BUIOB

0) amanTaiusi OpraHMu3MOB K Cpejie

+ B) M3OJALMS

4.J1eMeHTapHO# eMHULeH IBOJIOLMH ABJIACTCS

a) BUJ

+ 0) nomynsuus



B) OTJEJIbHBIN OPraHu3M

S.EAMHCTBEHHBIM HANPABJIAOUIUM (PAKTOPOM IBOJIIOLMHU ABJIAETCH

+ a) eCTECTBEHHbIN 0TOOP

0) HacaeCTBEHHAs U3MEHUUBOCTD

B) O0pb0a 3a CyIIeCTBOBAHHE

6.CxoacTBO OpPraHM3sMOB 10 BHEIIHEMY M BHYTPEHHEMY CTPOCHMIO
omnpejaesieT KpUuTepu

+ a) MOp(OJIOTHIECKUMA

0) reorpaduyeckuii

B) TCHETUYCCKHUI

7.I'J1aBHBIM KpUTEpHEM BUAA ABJISETCH

a) Mmopdosioruiaeckuii

0) reorpaduyeckuii

+ B) FCHETUYECKUI

8.MuKpo03BOJIIOIUSA NPUBOJUT K 00Pa30BAHUIO HOBBIX

a) ocobeit

0) KIaccoB

+ B) BUJIOB

9.0aHMM U3 pe3yJIbTATOB MAKPOIBOJIIOLNHU ABJISAETCS 00pa3oBaHUE HOBBIX
a) ocobeit

0) KaccoB

+ B) BUJI0B

10.Hexopa3BuTre HEPBHOI CHCTEMbI Y NAPA3UTHYECKHUX YePBeil sBJIsIeTCSA
a) apoMopdho3oM

0) uauoamanrtanuen

+ B) JereHepanuei

11.1TosiB1eHUE B mpoLecce IBOJTIONUM YeThbIPeXKaMEePHOI0 cepAla siBJIsIeTCs
+ a) apomopdo3om

0) uanoamanraruei

B) JIereHepaluen

12.YcTraHoBUTE COOTBETCTBHE MEKAY NOHATHUAMU U ABJICHUAMU

1. TTokpoBUTENBCTBEHHAS! OKpAcKa b.

2. IlpeobpaszoBanue nepegHUX KOHEUHOCTEN A.

3. OTCyTCTBUE KUIIIEYHUKA Y CBUHOTO IETTHS B.

4. IlosiBeHUE BETKA Y PACTEHUM B MPOLIECCE IBOIIOLUN A.

5. SIpkas, npuBIIeKarollasi HAICEKOMbBIX OKpacKa I[BeTKa IIUMOBHUKA b.

A. Apomopdo3s

b. Unnoamantanus

B. Jlerenepanus

13.Ha3oBuTe NOHATHSA:

1. Bce MHOTOOOpa3Hble OTHOIIEHUSI OPTaHU3MOB JIPYT C IPYTOM U C OKpYKarouen
cpenoii - buonenos

2. Ilpouecc BbDKHMBaHUSA HauOojee MNPUCHOCOOJEHHBIX OcoOed -
EctecTBeHHBI 0TOOP

3. Tepputopust paClipOCTpaHEHUS TAHHOTO BUAA - ... ApeaJ



4.BunoobpaszoBaHue, CBSI3aHHOE c IIPOCTPAHCTBEHHO-TEPPUTOPUAIIBHON
u3oJsnueil -... 'eorpaguueckoe Bu1000pazoBanue (aIonaTprUIecKoe)

5. I3MeHunBOCTh, CBSI3aHHAsA C U3MEHEHHUSIMM T€HOTUMna, - ... HacJeacrBenHas
U3MEHYHMBOCTH

6.OBOJIIOLIMOHHBIE TPOILECCHI, MPOUCXOISAIINE B HAJIBUAOBBIX CHUCTEMATUYECKHUX
rpynnax, Makpossosaronus

7. HenmoBTOpUMOCTH HMCTOPUYECKOTO IPOLECCA PA3BUTHS KU3ZHU OTPAKAET
NuauBuayanbHbii XapakTep 3BOJIOLUH.

Texkymmii KOHTPOJIb MO pa3aeay 4. IKOJIOTUs

Tema 4.1. Ixosornueckne pakTopbl U cpeabl ;KUIHA

dopma TeKkylero KOHTPOJIsi: TECTUPOBAHUE

Kon xonTposmpyemoii komnerenuuu: OK 01, OK 07

Bonpocsl Tecra

1.9kosorust — HayKa

A) 00 HHAMBUYAJIBHOM Pa3BUTHHU OpraHU3Ma

b) 06 ucropuueckom pa3BUTUU BUJIA

B) 06 uctopuueckom pa3BUTHHU YEJIOBEKA

+ I') 0 B3aMMOCBSA35X U B3aUMOOTHOIIEHUAX KUBBIX OPTAaHU3MOB MKy COOOMU U C
OKPYKAIOILIEN Cpeaomn

2.AyT3KO0JIOTHSA — 3TO

A) sKoJOoTHs TOMYJISLNNA, UCCIENYET MPSAMbIE U OOpaTHBIE CBSI3M MOMYJISLHNA CO
Cpelloi U BHYTPUTIONYJISILIUOHHBIE MPOIIECCHI

+ B) skonorusi opraHu3MoB, M3ydaeT NEHCTBHUE PazNUYHBIX (DaKTOPOB BHEIIHEH
Cpellbl Ha OTJEIbHbIC OPTaHU3MbI U TOMYJISLIUN

B) okomorus cooOmiecTB, wHccieayeT OHOTHYECKHME CyIIecTBa MW HX
B3aMMOOTHOIIICHHUS CO CPeIoi 0OUTaHus

3.K ouornueckum ¢pakTopam, Bo31eHCTBYIOIIUM HA KAapTO(esb, OTHOCUTCS
A) BJIQXXHOCTb BO3/lyXa U MOYBbI

+ b) copHsiku

B) arporexanueckue MepornpusaTis (BHECEHUE YIOOPEHHM, PHIXJICHUE TTOYBHI)

I') remnepatypa

4.Buabl, cnoco0HbIE CYyIIeCTBOBATH B YCJOBUAX HEOOJbIIOT0 OTKJIOHEHHUS] OT
CBOEro onTuMyma

+ A) CTEeHOOMOHTHBIE

b) sBpubnonTHBIE

5.0nTnManbHas 30HA U Npe/iesibl BBIHOCHBOCTH OPTaHU3MOB 10 OTHOILIEHUIO
K KakomMy — Ju00 (pakTopy MOryT CMemaThCsi B 3aBHCHMMOCTH OT TOro, B
COYETAHUM C KAKMMHU JAPYrumMu (akTopaMu OCyILIeCTBJIIETCHA BO3/elCTBHeE.
ITO 3aKOH

+ A) B3auMOAEHCTBUS IKOJOTHIECKUX (haKTOPOB

b) HezamMenumocT GyHIaMEHTAIBHBIX (DAKTOPOB

B) orpannunBaroiiero (JIMMUTUPYIOLIEro) Gpakropa

I') HeoHO3HAUYHOCTHU JIeUCTBUS (pakTOpa Ha pa3auyHble GYHKIIMHU OpraHu3Ma
6.9Kko0ornueckue pakToOpbl — ITO



A) ycnoBus cpenbl, 6€3 KOTOPBIX HE MOTYT KUTh OPraHU3Mbl

+ b) ycnoBus cpebl 00MTaHUs, OKa3bIBAIOUIUE BO3AEHCTBUE HA OPraHU3M

B) ¢akTopsl, ciepkuBaloLIUe pa3BUTHE OPraHU3MOB M3 — 3a HEAOCTAaTKa WU
M30BITKA [0 CPABHEHMIO C TOTPEOHOCTAMMU

7. 1eM3K0JI0OTUS — 3TO

+ A) 3KOJIOTHsl MOMYJISALMM, UCCIEAYeT MPsIMbIEe U OOpaTHbIE CBA3M MOIYJISIUI CO
Cpellof U BHYTPUIIONYJISILIUOHHBIE MPOIECCHI

b) skonorust opraHusmMoB, M3ydaeT JEHCTBUE DPA3IMYHBIX (PAKTOPOB BHELIHEH
Cpellbl Ha OTJENbHbIE OPTaHU3M U MOMYJIALNH

B) oskonoruss cooOmiectB, wucciaeayeT OMOTHMYECKHE CyHIeCTBAa U HX
B3aMMOOTHOILIEHHUS CO Cpelor oOUTaHus

8. K anTpomoreHHsiM ¢axkropaMm, BO3AEHCTBYIOIIUM Ha KapTodeb,
OTHOCUTCSH

A) BIaXXHOCTB BO3/lyXa U MouBbl b) copHsiku

+ B) arpoTexHuueckre MeponpusiTUs (BHECEHUE yIOOPEHUMN, PHIXJIICHUE TTOYBBI)

I') remneparypa

9.Buabl, CHocoOHbIE CYHIECTBOBATHL INPH 3HAYUTEJIBHBIX KOJeOaHUAX
(paxTopos

A) CTeHOOMOHTHBIC

+ b) »BpuOHOHTHBIE

10.HauboJsiee 3HAYMM JJI OpPraHm3Ma TOT (PAKTOpP, KOTOPLI 0OoJiee Bcero
OTKJIOHSIETCH OT ONITUMAJIBHOI0 €r0 3HA4YeHHU . ITO 3aKOH

A) B3aUMOJICHCTBUS IKOJOTUYECKUX (DaKTOPOB

b) HezamenumocTu QyH1aMeHTaIbHBIX (PaKTOPOB

+ B) orpannunBatomiero (JInMUTUpYyroIIero) gakropa

I') HeoHO3HAUHOCTH JEHCTBUS (paKTOpa Ha pa3IudHble PYHKIIMU OpraHu3Ma

Tema 4.2 [Tonyasinus, coo01eCTBA, IKOCHCTEMBI

dopma TeKyIlIero KOHTPOJIA: MpakTHueckas padbora

Koa xkouTposmpyemoii komnerenuuu: OK 01, OK 02,0K 07

IIpakTuyeckas padora

3anjaHme: COCTaBUTh MPAKTUKO-OPUEHTUPOBAHHBIE pACUYETHBIE 3aJaHus 110
MEPEeHOCY BEIIeCTBA M JHEPruu B IKocucreMax (TeMbl «Tpoduyeckue menu u
cetn», «OCHOBHBIE TMOKa3aTeNM »3KOCUCTEMbD», «buomacca u NPOAYKIUAY,
«IKOJOTUYECKUE MUPAMUIBI YHCell, OMOMAaCChl U dHEprumn», «IIpaBmino nupamusl
SHEPTUN» ), COCTABUTH TPODHUUECKHE IETTH ¥ TUPAMH]T OMOMACCHI U SHEPTUH

Tema 4.3. buocdepa - rinodajabHast IKOIOIHYECKas CUCTEMA

dopMma TeKylero KOHTPOJSi: TECTUPOBAHHME, YCTHBIM OMNpPOC, MPaKTUYECKAs
pabota

Koa xouTposaunpyemoii komnerenuuu: OK 01, OK 02,0K 07

Bonpocsl Tecta

1.BnepBbie TepMUH «OHOChepay» npea10KuI:

a) Bepnaackuii;

0) Jlamapk;

+ B) 310CC;



r) loxyuaes

2.B npouecce :Ku3HeeATEIbHOCTH OPraHU3MOB C03/12€TCS BelIeCTBO:
a) )KHMBOE;

+ 0) OuoreHHoe;

B) KOCHOE;

r) OMOKOCHOE

3.BepxHss rpanuna 6uocgepsl NPOXOAUT HA BHICOTE:

a) 10 xm;

+0) 20 km;

B) 40 kMm;

r) 50km

4.B razoBoM cocrase armocdepbl mpeodJiagaer:

+a) HZ;

0) CO2;

B) N2;

r) 02

5.®opMa KOHUENIUM KUBOr0 BelIECTBA, 3aHMMAIONIAs OTPOMHYI0 TLIOIIAb,
HA3bIBAETCS:

+ a) )KU3HEHHOU TJIEHKO;

0) crylieHueM KU3HHU;

B) 30HOM pa3psiyKEHHs )KUBOTO BEILIECTBA;

I') HUUPKYJIALUEN )KUBOTO BEIIECTBA

6.PyHKIMs KUBOIO BelIeCTBa, BbIpaKawUIasicsi B H30HPaTEJbHOM
HAKOIJICHMH OMpeAe/IeHHbBIX XUMHYEeCKHUX BellleCTB — HA3bIBACTCH:

a) DHEPreTUYECKOM;

+ 0) KOHIIEHTPAIIUOHHOM;

B) Cpen000pa3yIomei;

') TPAaHCIIOPTHOM

7.I'ereporpodHble OPraHM3Mbl, HCHOJb3YKIIHE T0TOBble OPraHUYeCKHUe
BelIeCTBa KAK HCTOYHMKH JHEPrui, Ha3bIBAKOTCH:

a) IpOyLIEHTAMH;

+ 0) KOHCYMEHTaMUu;

B) peAylLICHTaMUu;

) IeCTPyKTOpaMu

8.CTtpemiieHne JKHBOI0 BelleCTBA K 3aMOJHEHHI) BCero BO3MOKHOIO
npocrpancrsa B.H.

BepHanckuii Ha3bIBaI:

a) «KOHILICHTpAIUEH >KU3HN»;

0) «IKCIaHCUCH KU3HNY;

+ B) «JIaBJICHUEM KU3HNY;

') «IIPUCYTCTBUEM KUZHU

9.B npouecce NpoOU3BOJACTBEHHOH JAeSITEJILHOCTH Y€JI0BEK CO31aJI:

a) ouocdepy;

0) HoOChepy;

+ B) TexHocdepy;



r) nurochepy

10.ABTOPOM TepMHHA «OMOLICHO3) SABJISICTCH:

a) ['ym0011bT;

0) Bapmumr;

+ B) MeOuyc;

r) Tencnu

11.Teopuro 6uoreoneHosa pazpadoraJ:

+ a) Cykaues;

0) Mebuyc;

B) Tencnu;

r) Bepnanckuii

12.PoJb 3ejIeHBIX pACTeHUH B KOCMHYe€CKOM KPYTOBOPOTE JHEPrUM U BellleCTB
YCTAHOBHJI:

a) 'ym06oub1;

0) Bapmunr;

B) Jlokyuaes;

+ 1) Tumupszes

13.buoreHHasi MUrpanusi aTOMOB XMMHUY€ECKHX 3J1€MEHTOB BbI3bIBAETCS:

a) myuuctoit a3Heprueit ConHua;

0) nesATeIbHOCThIO IECTPYKTOPOB;

+ B) DBOJIIOLIMEN )KMBOTO BEILIECTBA;

') TOAOBBIM KOJIMYECTBOM OCAJKOB

14. Tpodpuueckne WM NUIEBble B3aMMOAEHCTBHSA B Ouocdepe onmuchiBaet
3aKOH:

a) pa3BUTHUS OKPYIKAIOWIEH Cpelbl;

+ 0) OHOHAINPABIECHHOCTH MTOTOKA YHEPTUU;

B) GUBHKO-XUMUYECKOTO €TMHCTBA KUBOTO BEIECTBA;

') FEHETUYECKOTO pa3HO0Opa3us

15.CoriacHo 3aK0HY NMPaAMHU/IbI JHEPTHH, C OAHOT0 TPOPHUECKOro YPOBHA HA
APYToOM MepexoauT SHePrum:

a) He > 5%;

+ 0) e > 10%;

B) HE > 15%;

r) He > 20%

16.buoTuvyeckuii Kpyroo0G0poT BelecTB U JHEPIrUU B OMocepe HAYUHACTCSH €
NesITeJIbHOCTH:

+ a) IPOJIyLIEHTOB;

0) koHCyMeHTOB | TopsiyiKa;

B) KOHCYMeHTOB Il mopsiaka;

') peAyLIEHTOB

17.C1oco0HOCTHL JIKOCHCTEMBI K CaMOPEryJsifMd W BOCCTAHOBJICHMIO
NOAYEePKNBAET 3aKOH:

a) paBHO3HAYHOCTH YCJIIOBUH KU3HU;

0) UCTOPUYECKON HEOOPATUMOCTH;

B) OJIHOHAMNPABICHHOCTH MOTOKA SHEPIUU;



+ I') BHyTPUHHETO JUHAMUYECKOTO PaBHOBECHS

18.0 TOoM, 4TO BCe ecTeCTBEHHBbIEC PeCypchl B YCJI0BUAX 3eMJIH HCUYEPIIAEMBbl,
CBH/IETEJIbCTBYET 3aKOH:

a) ONTUMAJIbHOCTH;

0) TPYHTOUCTONIEHNUS,

+ B) OTPaHUYEHHOCTHU €CTECTBEHHBIX PECYPCOB;

') ICTOPUYECKOM HEOOPATUMOCTHU

19.11pobGsieMy OmMyCTHIHUBAHHS MW JAerpajald IOYBEHHBIX PecypcoB
0TPakaeT 3aKOH:

a) YMEHBLIEHUSI SHEPrOOTIaYl B IPUPOAOIOIH30BAHUY;

+ 0) TpyHTOUCTOIIICHHUS;

B) Pa3BUTHUS OKPY’KAIOIIEH CPEbL;

') PABHO3HAYHOCTH YCJIOBH KU3HU

20.Hoocgepa siBasieTcs: cepoii —

a) KyJIbTYpBI;

0) TBOpUECTBA;

+ B) pa3zyma;

r) npeoOpa3oBaHusl.

Bonpocsl 15151 yCTHOTO onpoca

1.I'mobanpHOE TOTEIUIeHHe: MUG WIM peadbHOCTh? UTO BaM H3BECTHO O
nanHoM  siBieHmu? 2.3.Kakwe (aKkTBl CYIIECTBOBAaHHUS WM  OTCYTCTBUS
r7100aTbHOTO MOTETIJICHHSI BAM H3BECTHBI?
OObsicHUTE, KakWe (aKTOPhl OTPAHUYMBAIOT PACIPOCTPAHCHHE JKU3HHU B
atmocdepe, murocdepe, ruapocdepe.

4.Kak MOXHO OXapaKTepH30BaTh UCTOPUICCKUEC M3MEHEHHS POJM YeIOBEKa
B 6uocdepe?

5.B 4éM cocToWT IIEHHOCTH OXpaHbl OMOpa3zHO0Opa3ua? UTO MPUBOAMT K
COKpalIeHHI0 Onosiormyeckoro pasHooOpasusa? [louemy /uis yenmoBedecTBa BasKHO
HE JOMYCTUTh OOCTHeHHS OnopazHoobpas3us?

IIpakTuyeckas padora
Pelienrie npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a/a4 Ha OIpEIeIeHUe
IJIOIIAIM HACAKACHUM ISl CHUYKEHUSI KOHIEHTPAUU YTIIEKUCIOro ra3a

Tema 4.4. Bausinue aHTponoreHHbIX (akTOpoB Ha Onochepy

dopma TeKkylero KOHTPOJIsi: TECTUPOBAHKE, MPaKTUYeCcKasi paboTa

Bonpocsl Tecta

1. B HauOosee 001meM Bu/Ie 3arpsi3HEHUE OKPYKAIOIIEH cpeabl ITO:

1) BHeceHHME B OKPYKAIONIYIO Cpeay HE CBONCTBEHHBIX €H XUMHYECKHX
KOMITOHEHTOB;

2) 3aXOpOHEHUE PAIMOAKTUBHBIX OTXO/IOB;

+ 3) Bce, 4TO BBIBOJMUT SKOJOTMYECKUE CHUCTEMbI U3 PABHOBECHS, OTIUYAETCA OT
HOPMBI, OOBIYHO (MHOTOJIETHE) HaOIAaeMOil Hu (WJK) JKeJlaTebHOW JJis
YEJI0BEKa,;



4) BHECEHUE B DKOCUCTEMbI HECBOMCTBEHHBIX UM OMOJIOTHYECKUX BUIOB

2. 3akonumnTte (ppa3y «Buabl 3arpsizHeHHsI MPUHATO MOAPA3AEIATH HA ...
Otger: [IpuponHbie U aHTPONIOTCHHBIE

3. Uto TaKkoe pecypCHbIH LUKJI?

+ 1) COBOKYNHOCTh TIpEeBpalllcHUH U MPOCTPAHCTBEHHBIX IEpPEMEIICHUM
OTPEJICICHHOT0 BEIIECTBA IMPOUCXOJAIIMX Ha BCEX H3Tara KCIOJb30BAaHUS €Tr0
YEJIOBEKOM;

2)  COBOKYIIHOCTh  MpEBpallleHUd U  MPOCTPAHCTBEHHOE  IEpEeMEIICHUE
TOTUTMBHOAHEPT€TUUECKUX PECYPCOB.

4. OCHOBHBIMH AHTPONOreHHBIMH MCTOYHMKAMM aMOKcHAa yriepoaa (CO2)
SIBJISTKOTCS:

+ 1) cxxuranve MCKOmaeMoro TOIJINBa;

2) pUCOBBIE TIJIAaHTAIINH;

3) Ipou3BOICTBO yIOOPEHMUIA;

+ 4) BeIpyOKa JIECOB;

5) rHUEHHE Ha CBAJIKaX;

6) yTeUKHU NMpHU JOOBIYU U TPAHCTIOPTHUPOBKE UCKOTIAEMBIX BUIOB TOTLIMBA.

5. OCHOBHBIMH HMCTOYHHKAMHM AHTPONMOIE€HHOr0 3arpsi3HEHHsI BO31yXa
SIBJISTIOTCSI:

+ 1) TpaHcnopT;

2) nuieBas MPOMBIIUICHHOCTD;

+ 3) sHEpreTUKa;

+ 4) xuMust 1 He()TeXUMHS;

5) nerkas NpOMBIIUIEHHOCTH;

+ 6) yepHas U [[BETHasi METaJUTyprus.

6. 3arpsizHeHUe NAPHUKOBBIMH ra3aMH AABJISIETCH:

+ 1) rmoGaIbHBIM 3arpsI3HCHUEM;

2) JIOKaJbHBIM 3arps3HCHUEM,;

3) peruoHaIbHBIM 3arPSA3HECHUCM.

7. llepeyuncanTe OCHOBHbIC HHI'PEIHEHTHI 3arPsAZHEHUA aTMoC(epbI:

+ 1) okcua yraepoaa (CO);

2) okcupsl xenesa (Fe203);

+ 3) okcuasl azota (NOX);

+ 4) okcugsl cepol (SO2);

+ 5) yrineBonopoast (CnHm);

6) okcun kanbius (CaO);

+ 7) B3BEIICHHBIE YaCTUIIBI (ITBUIBH).

8. BepHo Jim yTBepiKIeHHE, YTO B pe3yJibTaTe AHTPOMOTeHHOI0 BO3AEHCTBUS
HAa aTMOc(epy NPOUCXOIUT TaK:Ke 3arpsi3HeHue JuTocdepsnl u ruapocdepbl?
+ 1) BepHo;

2) HesepHo;

3) Yactuuno BepHo. IIpoucxomut 3arpssHenue artmocdhepbl U TUApPOChEpHI,
nutocdepa OT 3arpsi3HEHUs: aTMOC(eEpPbI HE CTPaAIAET.

9. 3a cyer yBeJiMYeHHMS KOHIEHTPAIIMH KAKOr0 ra3a NPOUCXOAUT HArpes
HHMKHUX cJIoeB aTMocdepbl 1 noBepxHocTu 3emin?



1) meramn;

2) 030H;

+ 3) IMOKCUJ YyIiaepoa;

4) reMOOKCH]I a30Ta.

10. O30H 00pa3yeTcss B OCHOBHOM B:

1) Tponiocdepe;

+ 2) ctparocdepe;

3) me3ocdepe;

4) nonocpepe;

5) maruurtocdepe.

11. Bausier Ju yBeJIMYeHHE KOJIMYECTBA YJIbTPa(UOJETOBOr0 H3JIy4eHUs!
CotHIA Ha YHCJI0 PAKOBBIX 3200/IeBAHMH KOKH Y JIIOJAEH U )KUBOTHBIX?

1) Jla, xomuyecTBO 3a00JIeBAaHUM pPAKOM KOXH Yy JIIOAEH M KUBOTHBIX
yMEHbIIIaeTCs,

+ 2) Jla, xonmdecTBO 3a00JIeBaHUN pPAaKOM KOXH Y JIOJAEH W IKUBOTHBIX
YBEITUIUBACTCS;

3) Her, konuuecTBO 3a00J1€BaHU paKOM KOXKH Y JIOJIEH U )KUBOTHBIX (PaKTUYECKU
OCTaeTCsl HEU3MEHHBIM.

12. Houemy XJA0pPTOPYIIepoabl (XDY) 3aMeHMJIU
xaop¢ropyriaesoaopoaavu (XPYB) u ¢propyriaesoaopoasi (PYB)?

1) x nemieBne npou3BOIUTH;

2) Vx npumenenue 6oiee 3PHEKTUBHO;

+ 3) Onu ObIcTpee pazpymiarTcs, momnaaas B atMochepy.

13. OcHOBHOM NPUYUHONH 00pPa30BAHMS M BBHINAJECHUA KHCJIOTHBIX OCAJKOB
siBJIsieTCs HAJIM4YMe B aTMoc(epe:

1) xmoydropyraepoao (XDV);

+ 2) OKCHJIOB a30Ta;

+ 3) OKCHJIOB CEpHI;

4) OKCHUJIOB K€JIe3a;

+ 5) XJIOpuUCTOro BOJOpOAA.

14. Ilepeuncure ycaoBusi 00pa3zoBaHus POTOXMMHUYECKOT0 (CYyX0ro) cMora:

+ 1) conmHeuHbIl CBET;

2) BeTep;

3) BbICOKAas BIAXHOCTb;

+ 4) HU3Kas BIA)KHOCTB;

+ 5)KOMITOHEHTHI XapaKTEPHBIE JIJIs1 BEIXJIOMHBIX Ta30B aBTOMOOMIICH.

15. OCHOBHBIMHM MCTOYHMKAMHM AHTPONOICHHOI0 3arpsi3HeHUs ruapocdepsl
SIBJIAKOTCH:

1) 1emTr0I03H0-0 yMaXkHast MPOMBIITUICHHOCTB;

2) nuieBasi MPOMBIIICHHOCTb;

3) sHepreTuka;

4) XuMH4YecKask MPOMBIIICHHOCTD;

5) yepHas U UBETHAsI METAJLITypPrus;

6) HedTenepepadbaThIBAIOIIAS TPOMBIIIICHHOCTb.

7) UHIYCTPUATBHOE CEIBCKOE XO34MCTBO.



+ 8) Bce BapHaHTHI BEPHBI

16. Kakasi orpacjib JKOHOMHUKH Halleld CTPAaHbI ABJISACTCH CAMBIM KPYIHBIM
norpedurTeieM BOAbI:

1) IpOMBIIIIEHHOCTB;

+ 2) cesbCKoe X035UCTBO;

3) KWIHIIHO-KOMMYHAJIbHOE XO35IHCTBO.

17. Ilpu moBbIIEHUM KUCJIOTHOCTH 3HAYEHHE BOJOPOAHOro nmokaszareuas pH:
1) yBenuuuBaercs;

+ 2) yMeHbILIaeTcs;

3) ocTaeTcsi HeM3MEHHBIM.

18. TemoBoe 3arpsi3HeHUE CIIOCOOCTBYET:

1) NOBBILLIEHNIO YPOBHS KUCIOPO/A B BOJIE;

+ 2) CHU>KEHUIO YPOBHS KUCJIOpPOJA B BOJE;

3) He OoKa3bIBAET HUKAKOTO BIMSHUS Ha COJIepKaHUe KUCIOPO/ia B BOJIE.

19. C HeynoB/JIeTBOPHUTEJIBHBIM KadyecTBOM 4ero cBsizano 80 % Bcex
3a00JieBaHuii B Mupe (10 CTATHCTHYECKUM JAHHBIM):

1) Bo3nyxa;

2) NUIIN;

+ 3) BOJBI.

20. ArpoduouneHos - 3To:

1) ycToitunBas camoperyaupyromascs CUCTEMA;

+ 2) cucreMa C pa3pylIeHHbIMU OOpaTHBIMU CBSI3SIMH, KOTOpask MOXKET
CYILIECTBOBATh TOJBKO MPU LIEJICHANPABICHHON AEATEIbHOCTH YEIOBEKA,

3) ycroitumBasi cuctema, HO JUIsl €€ CYIIECTBOBaHHUS HEOOXOJauMa MOJJEp:KKa
YEJI0BEKa.

21. Kakme HeraTuBHbIC MOCJCJACTBHA HMEIT HAPYIICHHUS TEXHOJOTHH
HCIO0Jb30BaHUS YA100PEeHUI:

+ 1) HapylmieHue KpyroBOopoTa NMUTATEIbHBIX BEHIECTB U CHIXKEHHUE ILIOJOPOIHUS
MIOYBBI;

+ 2) momajgaHue >JEMEHTOB YJOOpEHUN B TPYHTOBBIE BOJbI U TOBEPXHOCTHBIC
BOJIOEMBI;

3) ycuseHue BETpOBOW U BOJIHOW 3PO3UU MOYB;

+ 4) criocoOCTBYeT pa3pyIICHUIO 030HOBOTO CJIOsI, B pe3y/IbTaTe MIPOHUKHOBEHUS B
ctpatocdepy OKCHIOB a30Ta.

22. BepHo Jin yTBep:KIeHHE, YTO K 00pa30BAaHMI0 O0TX0/J0B, PACCEHBAKIIMNXCH
B OKpPYKalIed cpele M MEHSIONMIMX JMANA30H €CTECTBEHHBIX KOJeOaHUH
IKOJOrN4eCKNX (PaKTOPOB, NPUBOAUT JII00as1 X03AHCTBEHHA 1eATEJIbHOCTD?
1) HesepHo;

+ 2) BepHo;

3) BepHOo 4YacTMYHO, CYIIECTBYIOT TaKHE€ BHJbI JEATEIBHOCTH, MPH KOTOPBIX
OTXOJbI HE 00pa3yOTCs.

23. BepHo Jau YyTBep:KIeHHMe, 4YTO IIYM SIBJfIETCHA [JIf 4eJOBEKAa
001e0HOJIOTMYEeCKUM  pa3Apa)kuTesieM, BJIUHSIOIIMM, B  ONpeAeJeHHBIX
YCJI0OBHSIX, HA BC€ OPTraHbl M CUCTEMbl OPraHU3Ma:

+ 1) BepHo;



2) HesepHo;
3) Yactuuno BepHoO. lllym u3 Bcex cUCTEM OpraHM3Ma YeJOBEKa BIMSET TOJIBKO Ha
CIyX.

IIpakTyeckas padora
3amaHue: COCTaBUTh MPAKTUKO-OPUEHTHUPOBAHHBIE pacyeTHbIe 3aJaHus [0
COXPAHEHUIO MIPUPOJHBIX pecypcoB pernoHa PO (mo BeIOOPY)

Tema 4.5. Buusinme cOUMATBHO-IKOJIOTMYEeCKHX (PaKTOPOB Ha 310pPOBbHE
yeJ0BeKa
dopma Tekylero KOHTPOJIsi: TOJATOTOBKA COOOIIEHUM ¢ MPe3eHTALUSIMH,
npakThueckas paboTta, jabopaTopHas padoTa
TeMbl 17151 COO0IIEHUIT-TIPe3eHTALNH (HA BHIOOP)

1.310pOBbE U €ro COCTaBISAIOIINE
2.DaKTOPHI, MOJTOKUTEIIBHO U OTPUIIATEIHLHO BIUSIONINE HA OPTraHU3M YeJIOBEKa
3.Bpennbie NPUBBIYKH: TTOCIEACTBUS U MPOPUITAKTHKA
4.IlpoGiemMa TeXHOTCHHBIX BO3/ICHCTBUI Ha 3/I0POBBE YEIIOBEKA
5.AnanTarusi opranu3Ma yejaoBeka K (pakropam OKpyKaroIie cpeibl
6.3anuTHBIE MEXaHW3Mbl OpraHU3Ma YeJIOBeKa
7.310poBbe ¥ pabOTOCTIOCOOHOCTH

IIpakTuueckas padora
3agaHme: onpenenuTh CYTOYHBIM PAllMOH MUTaHUS, CO3/1aTh WHIAWBHUAYaJbHYIO
NaMsTKY M0 OPTaHU3aIMU PAIIMOHATBHON (PU3HUECKONW aKTUBHOCTH

JlaGopaTropHasi padora
JlaGoparopHas pabota «YMCTBEHHAasI pabOTOCIIOCOOHOCTHY
N3ydeHne MeTOIOB OIpeieIeHuUs MoKa3aTesIel yMCTBEHHON paboTOCIIOCOOHOCTH,
00BsICHEHHE TTOYYCHHBIX PE3yJbTaTOB U (HOPMYITUPOBAHKE BHIBOJOB (TTMCHMEHHO)
C UCIIOJIb30BAHUEM HAYYHBIX TTOHATHI, TEOPHUI U 3aKOHOB

Py6exHblii KOHTPOJIb MO pa3jaeay 4. «IKOJOTHs»
®opma py0eKHOro KOHTPOJIsi: TpoBepoyHas pabora
3anaHusi NPOBEePOYHOH PadOTHI
1 BapuaHnT
YACTH A
1. CBs3u ocoleil B momy/siiuu, B cOo00LIeCTBe Mexay co0oii m ¢akropamu
HEKUBOI PUPOABI U3yUaeT HAYKA:
a) 3TOJIOT U,
+ 0)IKOJIOTHS;
B) CICTEMAaTHKa,;
I)eHEeTHKa
2. Bce BUABI 1eITEJIbHOCTH YeJI0BEKA, KOTOPbIEe 0KA3bIBAIOT BO3/1eiCTBHE HA
oco0eil, MONMyJALMH, IKOCUCTEMbI,0THOCAT K (paKTOpam:
a) aOMOTUYECKUM;
0)OMOTHYECKUM;
+ B)aHTPOIIOT€HHbBIM;



I') TUMUTUPYIOIIUM

3. HegocraTok cBeTa JJif TPABSHUCTBLIX PACTEHUI MO IMOJOIOM XBOIHOI0
Jieca OTHOCHAT K (pakTopam:

a) OMOTHYECKHUM;

0)aHTPONOTCHHBIM;

B)CE30HHBIM;

+ I') OrpaHUYUBAIOIIUM

4. OpHopoaHble rpynnbl 0co0eid OAHOr0 BHIA B IpeleJax ero apeaJa,
OTHOCHTEJILHO H30JIUPOBAHHBIE IPYT OT APYra, HA3bIBAIOT:

+ a) momyJsue;

0) poaowm;

B)KOJIOHUEH;

') CTaJIoM

5. s oOuratesied HeOOJbIIUX TNPYIAOB W  HENPOTOYHBIX  O03Ep
OrPAHMYHMBAKIINM (PAKTOPOM SIBJISIETCS HEIOCTATOK :

a)Teruia;

0) cBera;

+ B) KUCIIOPO/Ia;

') pacTeHHI

6. OcoOeHHOCT, peauca 3aKAHYUBATHL MHAMBHAYAJbHOE pa3BUTHE
o0pa3oBaHHMeM CeMSIH B YCJIOBHUSIX JJIUHHOTO IHS U T. 1. HA3bIBAETCH:

a) GOTOTPONMU3MOM;

+ 0) doTonepUOIU3ZMOM;

B)T€OTPOIU3MOM;

') XeMOTPOIIU3MOM

7. COBOKYNHOCTH CBSI3AHHBIX MeKAYy CO00M mNOmMyJasiiMid Pa3HbIX BHI0B,
AJUTEJIbHOEe BpeMsli OOUTAIOIIMX Ha ONpeAeéHHON TeppuTOpHUH €
OTHOCHUTEJBHO OJHOPOAHBIMHM YCJIOBMSIMH H YYACTBYIOIIMX B KPYroBOpOTe
BellleCTB, HA3bIBAIOT:

+ a) OMOTEOIICeHO30M;

0) buocdepoii;

B)COOOIIECTBOM;

I) MojeM

8. OpraHusMbI-IPpOM3BOANTEIH OPraHHUYECKOr0 BelleCTBA, OPraHU3MbI-€ro
NOTPeOUTEeIN U PA3PYIINTEIN-OCHOBHbIC 3BEHbA:

a) onocdepsr;

+ 0) OuoreoreHO3a;

B) CUCTEMbI OPTaHUYECKOI'0 MUPA;

I) LIapCTBa KMBOM MPUPOJIbI

9. ITouemy KamycTy OTHOCAT K MPOM3BOANTEISIM OPraHUYECKOI0 BellecTBA:

a) MUTAETCsl OPTraHMYECKUMU BELIECTBAMU;

0) KUCTOJIb3yeT OPraHUYECKHUE BEIIECTBA B KAU€CTBE UCTOYHUKA YHEPTHUU;

+ B) CO3/1a€T OPraHMYECKUE BEIIECTBA U3 HEOPTraHUUECKUX;

I') B KJIETKAaX MPOUCXOJIUT CUHTE3 MOJIEKYJ OeKa

10. CymecTBoBaHHe OMOreOl€HO3a KAK CUCTEMbI HEBO3MOMKHO:



+ a) 6e3 MUILEBBIX CBI3EH MEXIY MOMYJISIUSIMU Pa3HbIX BUIOB;

0) 6e3 MUILEBBIX CBSI3EN MEXKIAY OCOOSIMH OJHOM MOMYIISLNHY;

B) 0€3 MUIIEBBIX CBSA3EH MEXKAY 0COOSIMU OJHOTO BUJIA;

r) 0e3 MUILEBBIX CBI3El MEXIY pa3HbIMU OMOT€OLEeHO3aMU

11. Iornomenue aBTOTPOPHLIMU OPraHN3MAMHU HEOPraHUYECKUX BellleCTB U3
OKpYy:Kawmei cpeabl, CHHTe3 W3 HHUX OPraHMYeCKHX  BellecTB,
npeodpa3oBaHue UX PAJAOM reTepoTpoHBLIX OPraHU3MOB U BO3BpallleHHEe B
BH/I€ HEOPTAHNYECKHNX BELIECTB CHOBA B OKPY:KAIOLIYIO Cpely HA3bIBAIOT:

a) 0OMEHOM BEIIECTB,;

0) KJI€TOYHBIM METa00IM3MOM;

B) ICTIIMU TTUTAHUS;

+ I')KpYroBOPOTOM BEIIIECTB

12. Psaa opraHM3MoB, Ka:K/Iblii W3 KOTOPLIX MOCJE€I0BATEIBLHO H3BJIEKAET
MaTepuajbl U JHEPTrUI0 U3 UCXOAHOI0 MUIIEBOr0 BellleCTBA, HA3LIBAIOT:

a) CEThIO NTUTAHMUS;

+ 0) LIeNbI0 MUTAHHUS;

B)KPYT'OBOPOTOM BEIIIECTB;

I') MUTpallMel aTOMOB

13. IlporpecciBHOEe YMeHbIIIEHHE MACCHI OPraHMYEeCKOr0 BellecTBA U JHEPTUH
OT 3B€HA K 3B€HY B LleNU MUTAHUS HA3bIBAKOT:

a) MUILEBBIMU CBA3SIMU;

+ 0) MPaBUIIOM 3KOJIOTUYECKON MTUPAMUJIBL;

B)TEpPUTOPUATILHBIMU CBSI3SIMU;

') FEHETUYECKUMU CBA3SIMU

14. TIlpomecc wu3MeHeHHS] YNCJIEHHOCTH TOMYJSUMH, CHUKEHHHA e€ 10
onpeaeéHHOr0 mpeaeia, HO He IMOJHOI0 YHHYTOKEHUSI, M TOCJIeayIoNero
NOBBbIIIEHUSI, HA3bIBAIOT:

a) OMOJIOTHYECKUM PUTMOM;

+ 0) camoperyIsIuei;

B) PKOJIOTUUYECKON MUPAMUION;

I') KpyrOBOPOTOM BEILIECTB

15. OT ckopocTM MHHEpPAJU3ALMU MEPTBBIX OPraHUYECKHX OCTATKOB B
JKOCHCTeME B HAUOOJIbIIeH CTeNeH! 3ABUCUT:

+ a) UHTEHCUBHOCTh KPYTOBOPOTa BELIECTB;

0) caMoperynAius;

B)KOJIcOaHHUE YMCICHHOCTH MOMYJISIUMT;

r) OuopazHooOpaszue

16. B arposkocucreme, B 0T/INYHE OT NPUPOIHOM IKOCUCTEMBbI:

a) O0JIBbIIIOE pa3HOOOPa3Ke BUJIOB,;

0) 3aMKHYTBII KPYTOBOPOT BEIIIECTB;

+ B) pa3HOOOpa3ue BUAOB HEBEIHUKO;

r) cOalaHCUPOBAHHBIN KPYTOBOPOT BEIIECTB

17. Ilox BoO3aeiicTBHEM AHTPONMOIreHHOr0 (PaKTopa coKpalaeTcs MJIOMIAb
NMPUPOIHBIX IKOCUCTEM, YTO BEJIET:

a)K U3MEHEHHIO KIINMaTa;



0)K YCUJIEHUIO CaMOPETYIISIIIIH;

B) K YUIMHCHUIO TICTICH TUTAHUS;

+ I') K COKpalIeHuo OuopazHooOpasus

18. I'eosornueckasi o0o/10uKka 3eMJin, 3aCe/IEHHAS KUBBIMHU OPraHU3MAaMHU ,
Ha3bIBAETCS:

+ a) 6uochepoii;

0) OMOTeoIeHO30M;

B) OpPraHUYE€CKUM MUPOM;

r) priopoit u payHou

19. I'naBHbBI# HOCHUTEIb M TPaHCoOpMaTOp IHeprum B Ouocepe-3To:
a) ComnHrie;

0) TeI10 3eMHBIX HEJIP;

+ B)J)KMBOE BEIIECTBO;

I')IPO30BBIC Pa3ps bl

YACTH b

1. YUro nmpencrapisier coboi GMOreoreHo3 1 3kocucTema?

2. TloueMy HE0OXOAUMO OXpaHATh dKOCUCTEMBI? Kakue Mepbl OXpaHbl SKOCUCTEM
HAJI0 IPUMEHSTh?

3. Uto MOXeT BbI3BaTh HapyllleHHE paBHOBecusi B Onochepe? Kakue mepsl Ham0
OPUMEHSTh, YTOOBI ATO MPEAOTBPATUTH?

4. PacteHuss TyHApBl M IYCTBIHK XUBYT B Pa3HBIX SKOJOTMYECKHUX YCIOBUSX,
OJIHAKO OHHM HMMEIOT CXOJHbIE MPUCTIOCOOJIEHUS K cpefie OOMTaHUs: JIMCThA psaa
BUJIOB TOKPBITHI TOJICTOM KOXKHIIEH, BOCKOBBIM Han&€TtoMm. OObBsICHUTE, KaKoi
HKOJIOTHYECKUH (akTop omnpenenusi (GOpMHUPOBAHUE ITHX MPUCTIOCOONIECHUN Y
pPACTEHU TYHIPHI U IMYCTHIHU.

2 BapuaHT
YACTDB A
1. U3MeHeHHe NMPUPOIHON cpeAbl MO BJIMAHHEM /IeSTeJbHOCTH 4YeJIOBEKa,
CMEHY IKOCHCTEM M3y4aeT HayKa:
a) 00TaHUKa;
0) 300J10THS;
+ B) DKOJIOTHUS;
T') 3TOJIOTUS
2.0pranusmbl BceX HAPCTB KUBOM NMPHUPO/bI, OKa3bIBAKOLIHE BO3ACHCTBHE HA
JKUBBIX 00UTATEJIell IKOCUCTEMbI, OTHOCAT K (paKkTOpam:
a) aOMOTUYECKUM;
+ 0) OMOTHYECKUM;
B)aHTPOINOT€HHBIM;
') OrpaHUYUBAIOIINM
3. HemocTtaTok HeOpPraHM4YeCKHX BelIECTB, KOTOPbIE€ HCNBITHIBAIT PAaCTEHUSA
Ha 0eIHBIX MeCYAHBIX MOYBaX, OTHOCAT K (pakTopam:
a) aOMOTUYECKUM;
0) OMOTHYECKUM;



B) aHTPOTIOT€HHBIM;

+ I') OrpaHUYUBAIOIIUM

4.11pucnoco0/IeHHOCTh BH/AA K KM3HU B Pa3HbIX YCJI0BHAX 00/IbLIOr0 apeaJa
o0ecneuynBaeT ero cyuecTsoBanue B popme:

+ a) MOMyJISALHNA;

0) OTZIENIBHBIX 0CO0CH;

B) KOJIOHUH;

T) cTaj

5. 3arpsizHeHue NPUPOAHOH cpeabl NPOAYKTAMHM HEMOJHOI0 CropaHus
TOIINBA ABTOTPAHCIIOPTA M CAMOJIETOB BBI3bIBaeT (paKTop:

a) OrpaHUYUBAIOIINIA;

+ 0) aHTPOIOTeHHBIN;

B) OMOTHYECKUI;

r)a0MOTHYCCKUI

6. Curmasom sl Ce30HHBIX H3MEHEHHMIl B JKH3HU PACTEHHUH, KMUBOTHBIX
CIIYKHUT:

a) TIOBBIIICHHUE TEMIIEPATYPhl OKPYKAIOIICH CPEJIbl;

0) yBeIIlMUEHHUE OCEHbIO KOJMUYECTBA BBIMAJaeMbIX OCaJIKOB,;

B) YMEHBIIIEHUE KOJIMUECTBA MUTATEIbHBIX BEIIECTB;

+ I') UI3MEHEHUE TIPOIOHKUTEIILHOCTH THS

7. CMemaHHBbIA Jiec M OOMUTAIOIIHE B HEM CBA3aHHBIE MeEXAy co00i U ¢
aduoTnYecKUMHU (aKkTOPaMHu cpelbl BUIbI NPeICTABISIOT:

a) MPUPOJHYIO 30HY;

0) opraHu4YecKuii MUp;

+ B)OHOreoIeHo3;

I') COOOIIECTBO

8. T1aBHBIMH NPOU3BOIMTEAMH OPraHMYECKOro BellecTBA B JIKOCHCTEME
SIBJISIIOTCH:

a) TpuOBkI;

0) OakTepuu;

B) ’KUBOTHBIE;

+ I') pacTeHUs

9. Kposinka OTHOCAT K MOTPeOUTEJAM OPraHMYeCKOro BellecTBa IMEPBOro
NMOPAIKA, MIOTOMY YTO OH:

a) co34a€T OpraHUYECKUE BEIECTBA B MPOIECCE XEMOCUHTE3A;

+ 0) MUTaeTCs PaCTCHUSIMU;

B) MUTAETCS MaaJbIO;

') co31a€T OpraHUYEeCKe BEUIEeCTBA B IIpoliecce (POTOCUHTE3a

10. CBs3u Mexay O0CO0SIMH PpPa3HbIX BHIAOB, B OCHOBE KOTOPBIX JIEKHT
nepeaava BellecTBAa U SJHEPTrUM OT 3B€HA K 3BEHY, HA3bIBAIOT:

+ a) MUIIEBbIMY;

0) reHETUYECKHMU;

B) TEPPUTOPUATIbHBIMH;

r) abMOTUYECKUMU



11./IBuskenre BewlecTB B MNPHUPOJE HOCUT LHUKIMYECKHMH Xapakrep, a
O/IHOHATIPABJICHHbIH MOTOK MMeeT(K0T):

a) aTOMBI yTJIIepoAa;

+ 0) sHeprus;

B) MOJIEKYJIbI BOJIBL;

I') 3JE€KTPOHBI

12. C10:kHO neperieTéHHbIe, 3aAMKHYThIe LN MM TAHUSA HA3bIBAIOT:

a) KpyroBOPOTOM BEIIIECTB;

+ 0) ceTsIMHU MUTaHHUS;

B) ITUIIIEBBIMU CBSI3SIMU;

I') 9KOJIOTUYECKON MUPAMUION

13.IlporpecciBHOEe YMeHbIIIEHHE YHEPIUM B MUIIEBOI 1[eMU OT 3BE€HA K 3BEHY
HA3BIBAIOT:

a)3KOJIOTUYECKON MUPaMUI0NA MacChl;

+ 0) SKOJIOTUYECKOM MUPaMUJION SHEPTUH;

B) DKOJIOTUYECKOMN

TUPaMUJION YUCICHHOCTH;

') KpyrOBOPOTOM BEIIIECTB U MTOTOKOM YHEPTUHU

14. [eiicTByomme B JKOCHCTeMe Mpomeccbl, Ojarogapss KOTOpPBIM
ABTOMATHYECKH TMOJJEePKUBACTCH OMNpeaeTéHHOe COOTHOIIEHHEe OHOMACCHI
OPraHM3MOB-NIPOU3BOAUTE/Iell W TMOTpedHMTe el OPraHMYecKOro BellecTBa,
HA3BIBAIOT:

a) MPUCIIOCOOIEHHOCTHIO;

0) OMOJIOTUYECKUMHU PUTMAMH;

+ B) caMOperyJsLuei;

I') MUTpallieil aTOMOB

15. YUucaeHHoOCTH Joceil B IKocucTeMe He0OJIbIIasi, 03TOMY OHM He UIPAIOT
CYLIeCTBEHHOM POJIN:

+ a) B KpyrOBOPOTE BEIIECTB;

0) B OropazHooOpasuu;

B) B 00pa30BaHUM II€TICH MUTAHMS;

') B )KM3HU PACTCHHI

16. {iis1 moJifl MIIeHUIbI XapaAKTePHbI He0OJIbII0e YHUCI0 BHIOB PACTEHUH U
JKMBOTHBIX, BBICOKAasl YMCJIEHHOCTb OTJeJbHBIX BHIAOB, HE00XOAUMOCThH
NPUBJICYEHHUS ONOJHUTENbHBIX HCTOYHUKOB JHEPruM, KpoMe COJHEYHOM,
M03TOMY €ro OTHOCHT:

a) K MOJIOJIOM SKOCHUCTEME;

0) K 3peroit IKOCUCTEME;

+ B) K arpO3KOCUCTEME;

') K CTapoil 3KOCUCTEME

17. OaHoii U3 Ba:KHBIX IPUYUH CTA0UIBLHOCTH IKOCHCTEM SABJISCTCSH:

a) HeOOIBIIIOE YMCIIO BU/IOB B HEM;

0) BO37eMCTBHE aHTPOIOTEHHOTO (PaKkTopa;

B) Mpeo0aaHue KUBOTHOM OMOMACCHI HAJl PACTUTEIIHHOM;

+ I) cOQJIaHCUPOBAHHBIN KPYrOBOPOT BEIIECTB



18. Hamume yc10BUi, HEOOXOAMMBIX /IJIHl ?KM3HU OPraHU3MOB, OIPeIe/IsAI0T:
+ a) TpaHUIBI

o6uocdepsi;

0) crmoCOOHOCTh OPraHU3MOB Pa3MHOXKAThCS;

B) IPUCIIOCOOJIEHHOCTh OPraHU3MOB K Cpejie OOUTAaHMUS;

') BCTYIUICHUE B CHUMOMOTUYECKHE OTHOIICHUS

19. IlpuumHa  ONMYCTHIHMBAHHUA  OOJBIIMX  3€MEJbHBIX  IJIOLIAJEH,
IKOJIOTMYECKHUX KaTacTpod B Onocdepe 4acTO 3aKJIHOYACTCH:

+ a) B JEATEIIbHOCTH 4YEJIOBEKa, MPOBOAMMON 0e3 y4é€Ta HKOJOTHUECKUX
3aKOHOMEPHOCTEN;

0) B UI3BMEHEHUH KJIUMaTa B Pa3HBIX PETMOHAX 3eMJIH;

B) B MIEPUOJNYECKOM TMOBBIIIEHUH aKTUBHOCTH COJTHIIA;

') B pacIIMPEHUH 030HOBBIX JIBIP B aTMOC(hepe

YACTb b

1. TTouemy curHajoM K HaCTYIUICHUIO CE30HHBIX U3MEHEHUN B KU3HU OPTaHU3MOB
CITY)KUT NMPOAOJKUTEIIBHOCTD JTHSI?

2. IloueMy ey MUTaHUS B DKOCUCTEMaX KOPOTKHUE?

3. Kakue npucnocoOieHuss UMEIOT PacTEHUs 3aCYIUIMBBIX MECT K HEIOCTaTKY
BJIaru?

4. B mecy pacTyT JepeBbsi, KyCTApHUKH, TPaBbl, KUBYT BOJIKH, MEJBEIH, JIUCHI,
3aMIpl, OCNKW, KypOIaTKH, 3sS0JUKH, MHOTHE BHABI HacekoMmbiX. Kakue wu3
Ha3BaHHBIX OPraHU3MOB SBJSAIOTCS KOHKypeHTamH? CocTaBbTe€ W3 Ha3BaHHBIX
00BbEKTOB THUIIEBYIO IIETIb.

Texkyumuii KOHTPOJIb N0 pa3jaeay S. buosorusi B sKu3Hu

Tema 5.1. BHOTEeXHOJIOTHH B KH3HH KaKI0r0

dopma TeKylero KOHTPOJIsi: OJArOTOBKA COOOIIEHUM ¢ MPe3eHTAIIUSIMHU

TeMbl 1151 COOOIIEHUI ¢ MPe3eHTALMIMH

1.buoTexHoJIorus Kak HayKa U MPOU3BOCTBO.

2.OCHOBHBIE HAIIPABJICHUS COBPEMEHHON OMOTEXHOJIOTHH.

3.MeToabI OMOTEXHOJIOTHH.

4.00BbEKTBI OMOTEXHOJIOTHH.

5.9Trka OMOTEXHOJIOTHYCCKUX U TeHETHUCCKUX IKCIICPUMEHTOB.

6.IlpaBmra moucka W aHajau3a OHMOIKOJOTHMYECKON WHOOpMAMH W3 Pa3TUIHBIX
WCTOYHHUKOB (Hay4yHas W Yy4yeOHO-Hay4dHas JUTepaTypa, CpeJICTBa MacCOBOMU
nHpopManuu, cetb UHTEpHET 1 Ipyrue)



PA3JIEJI 2. METOANYECKUE MATEPUAJIBI, OITPEJAEJIAIOIIHNE
HNPOLHEAYPbBI OHEHNBAHUA PE3YJIBTATOB OBYUEHUSA 110
JANCIHUIIJIMHE

2.1. Opranu3auMOHHbIC OCHOBbI NPHUMEHEHHUs O0AILHO-PEHTHHIOBOM
CHCTEMbI OLICHKH yCIIEBACMOCTH 00y4alOLIMXCH M0 JUCHUIIINHE.

OneHka kayecTBa OCBOCHMSI OOY4YaIOIIMMMCS AUCIUIUIMHBI pealu3yercs B
(dopmare OaIbHO-PEUTHHIOBOM CHUCTEMBbI OLIEHKH YCIEBAEMOCTH OOY4YarOIIUXCS
(BPCO).

BPCO B xozme TeKylero KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOYHOM
aTTectauuu ocyuectsisgercs no 100-6apHOI miKae.

AxaneMHuecKuil peMTHHT 00y4arolerocs No AUCIMIUIMHE CKJIAIbIBAETCS U3
pE3yJIBTAaTOB:

- TEKYIIEro KOHTPOJsS YCNEeBaeMOCTH (MaKCHUMaJIbHBIA TEKYIIMH PEHTHUHT
oOyyaromerocst 80 peMTHHTOBBIX OAJIOB;

-  TPOMEXYTOYHOM aTTecTaluu (MakCUMalbHBIA PpPYOEKHBIH PpPEUTHUHT
oOyyarorerocst 20 peMTHHTOBBIX OAJIOB.

VYcnoBUs OLIEHKH OCBOEHUsI 00ydaromuMcs TUCUUILTUHBL B popmate bPCO
JIOBOJISATCS TperojaBaTesieM 0 CBeIEeHHUs OOydaromMxcs Ha TEPBOM y4yeOHOM
3aHATHHM, a TaKKe pa3MelieHbl B CBOOOJHOM JIOCTyI€ B JJIEKTPOHHOM
MH(pOpMaIMOHHO-00pa3oBaTenbHOM cpene Komnemxka.

2.2. IlpoBeneHme TeKylero M PpPyO0esKHOT0 KOHTPOJISA YCIEeBAeMOCTH
o0yJaloumuxcss MO0 JUCUHMILVINHE B COOTBETCTBHM C OAJJIbHO-PEWTHHIOBOI
CHCTEMOi OLIEHKH yCIIeBaeMOCTH 00y4aroerocst

B Teuenue ywyeOHOro cemecTpa A0 TMPOMEXKYTOUHOM aTTECTallMud Ha
OCHOBAaHHUU YTBEPXKJACHHOW pabodeil mporpaMMbl TUCHUIUIMHBI (OPMUPYETCS
TEKYIIUA PEUTUHT  oOydaromierocs. TeKymuid pedTHHr  o0ydaromerocs
CKJIAJbIBACTCS KaK CyMMa PEHUTHHTOBBIX OajuiOB, TOJYYEHHBIX UM B TEUCHHE
y4e0OHOr0 CeMEeCTpa 10 BCEM BHJIaM YYE€OHBIX 3aHSATUH MO TUCIUTIITUHE.

B mporecce Tekyiiero KOHTpOJISI OLEHHWBAIOTCS CIEAYIONIUE JCHCTBUS
oOydaromnierocsi, HalpaBJICHHbIE Ha OCBOCHHE KOMIETCHIIMI B paMKax H3y4CHUs
yIeOHOM TUCITUTIINHBI:

- akajgeMuyeckas AaKTUBHOCTh (IIOCEIIAeMOCTh YYE€OHBIX  3aHATHU,
CaMOCTOSITEIIbHOE M3YYCHUE COJCpKAHUS y4eOHOU MUCIMIUTUHBI B JIEKTPOHHOM
nH(OPMAITMOHHO-00pa30BaTeNIbHON  cpele,  COOMIOJIEHHE  CPOKOB  CAadu
MPAKTUYECKUX 3aJJaHUH U TEKYIIUX KOHTPOJIBHBIX MEPOIIPUATHHN U JIP.);

- BBITIOJTHEHHE M Cada TeKYIUX ¥ UTOTOBOTO MPaKTHYECKUX 3aJaHui (dcce,
pedepaTsl, TBOPUECKUE 3a/IaHUS], AaKTUBHOE YYaCTHE B TPYIIIOBBIX HHTEPAKTHUBHBIX
3aHITHX, 3aIIUTa TPOCKTOB H JIp.);

- TPOXOXKICHHE PYOEKeW TEKyIero KOHTPOJs, BKIIOUYas COOMIOACHUE
rpaguka MX TPOXOXKACHUS B AIIEKTPOHHON HHGPOPMAIMOHHO-00pa30BaTEIbHON
cpene.

Kpumepuu ouenku onpoca
«OTIANYHO»:



- 1aH IIOJIHBIM, Pa3BEPHYTHIN OTBET HA IIOCTABJICHHBINA BOIIPOC;

- B OTBETE IIPOCIICIKUBACTCSA YETKasl CTPYKTYpa, JJOTHUECKast IIOCIEA0BATEIbHOCTb,
OTPa)XaroIasi CyIHOCTh PACKPBIBAEMBIX ITOHATUH, TEOPUU, SIBICHUM;

- 3HaHHWE M0 MPEeaMETy JEMOHCTPUPYIOTCS Ha (POHE MOHUMAHHS €ro B CHCTEME
JTAHHOM HAyKU U MEXIUCUUIUIMHAPHBIX CBA3EH;

- cBOOOIHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- OTBETHI Ha JIOMOJHUTEIIbHBIE BOIIPOCHI YETKHUE, KPATKUE;

«Xopouio»:

- JJaH TIOJIHBINA, Pa3BEPHYTHIM OTBET HA IOCTABJIEHHBIM BOIPOC, IOKA3aHO YMEHHUE
BBIJICJISITh  CYLIECTBEHHBIE WM HECYLIECTBEHHbIC  IPU3HAKH, MPUYAHHO-
CJIEICTBEHHBIE CBS3H;

- OTBET HEJOCTATOYHO JIOTUYEH C EIUHUYHBIMH OIMMOKAaMH B YaCTHOCTSX,
VCIIPABJICHHBIE CTYIEHTOM C IIOMOILBIO IIPENIO1aBaTEeIs;

- €IMHUYHbBIC OIITMOKU B TEPMHUHOJIOTHH;

- OTBETHI HA JOIOJHUTEIBHBIE BOIPOCHI MPABUIIBHBIE, HEJOCTATOYHO IOJIHBIE U
YETKHE.

«Y10BJIETBOPHUTEJIBLHO»:

- OTBET HE TMOJHBIH, C OMMOKaMH B JCTasIX, YMEHUE PACKPBHITh 3HAUYCHUE
000OIIEHHBIX 3HAHUW HE TMOKa3aHo, peyeBoe oQopMieHHE TpeOyeT MOMPaBOK,
KOPPEKLHY;

- JIOTMKAa W TIOCJENOBATEIIbHOCTh M3JIOKEHUS HMMEIOT HApYLICHUs, CTYACHT He
CIIOCOOEH  CaMOCTOSITENIbHO  BBIJCIUTH CYIIECTBEHHbIE W  HECYIIECTBEHHBIC
IIPU3HAKU U IIPUYUHHO-CJIECTBEHHBIE CBA3H;

- OIIMOKHU B PACKPHIBAEMBIX MOHATHUSIX, TEPMUHAX;

- CTY/ICHT HE OPUEHTUPYETCS B TEME, IOMYCKAET CEPhE3HBIE ONINOKY;

- CTY/ICHT HE MOET OTBETUTH Ha OOJIBIITYIO YaCTh JIOMOJHUTEIBHBIX BOIIPOCOB.
«HeynoBj1eTBOPUTEIBHO»:

- OTBET MPEACTABISIET COOOM pa3pO3HEHHBIEC 3HAHUS C CYIIECTBEHHBIMU OITHOKAMU
10 BOITPOCY;

- TPHUCYTCTBYIOT (DparMEHTApHOCTh, HEIOTMYHOCTh W3JI0XKEHUS, CTYJIEHT He
OCO3HAeT CBA3b OOCYXJAaeMOIo BOMNpOca C IPYTUMHU OOBEKTaMHU IJUCLUIUIMHBL,
peub HErpaMoTHas;

- HE3HaHUE TEPMUHOJIOTUMY;

- OTBETHI Ha JONOJHUTEIbHBIE BOIIPOCH! HEIIPABUIIbHBIE.

Kpumepuu ouenku npakmuueckozo 3a0anus:

«OTIMYHOY» — MPABUIBHBIN OTBET, HA€TCS YETKOE OOOCHOBAHHUE MPUHSATOMY
PELICHUIO; PACCYKIECHUS YETKUE IMOCIEA0BATEIBHBIE JIOTUYECKUE; UCTIOIB3YIOTCS
CCBUIKM Ha TIOJIyYEHHBIE MPU H3YYEHUM JUCIUIUIMHBI 3HAHUA; MPaBUIBHO
UCIIONB3YIOTCS (DOPMYIIbI, IOHSATHUSA, MPOLIEAYPHI, UMEIOIINE MPSIMOE OTHOIICHUE K
3a7a4e ISl MOATBEPKICHUS IPUHATOrO PEIICHNUS.

«Xopomio» — TpaBUIbHBIA OTBET, MJAETCi OOOCHOBAaHHE MPUHATOMY
pPEUIEHNI0; HO C HE CYIIECTBEHHBIMH OIIMOKAaMH, B PACCYXKIEHUAX OTCYTCTBYET
JIOTUYECKAsl TOCIIEN0BATEIbHOCTh; HUCIOJB3YIOTCS CCBHUIKM Ha MOJIYYEHHBIE INPH
M3YUYECHUU NUCHUIUIMHBI 3HAHUS, MPABUIBHO HCHOJB3YIOTCA (OPMYJIbI, HOHSITHS,



MPOLIEAYPHI, HMMEIOIIHAE IMPAMOE OTHOLIEHWE K 3ajade Uil IOATBEPKACHUS
IIPUHATOIO PELICHHUS.

«YIOBIETBOPUTEIBHO» — TMPaBUJIBHBIM OTBET, JOMYCKAalOTCA TIpyoOble
omnOKkH B OOOCHOBAaHMM  MPHUHATOTO  pEUIEHUs;  pPacCyKIEHUsS  He
MOCJIEIOBATENIbHbIE CYMOYpPHBIE; HCIOJNB3YIOTCS CChUIKM Ha MOJY4YeHHbIE NpU
M3Y4YEHUH TUCLUMIUIMHBI 3HAaHUS; UCTIOIB3YIOTCS (POPMYIIbI, IPOLEAYPHI, OHATHUSA,
MMEIONIUE TPSIMOE 3HAYEHUE ISl MOATBEPKIACHHUS NPUHATOTO PELICHHUS, OJHAKO,
Ipy OOpaIllEeHUH K HUM JIONMYCKAIOTCS CEPhE3HbIE OLIMOKU, CTYJAEHT HE MOXKET
MIPAaBUJIBHO UMM BOCIIOJIB30BATHCS.

«HeynoBneTBOpUTENBbHO, HE 3a4TEHO» —OTBET HEBEPHBIM, OTCYTCTBYET
000OCHOBaHME TMPUHATOMY PEIICHHIO; CTYACHT JEMOHCTPUPYET  IOJHOE
HEITOHMMAaHKE CYyTH BOMPOCA.

Kpumepuu ouenku mecma:

«3auTeHo» - eciau o0yJaromuiics TPaBUIIbHO BHITIOIHUI HE MeHee 2/3 Bcel
paboThl WM JOMYCTUI He Oojiee OJHOU TpyOOUl OMMOKM M JBYX HEJ0YETOB, HE
Oosiee onHOW TpyOOM W OHON HerpybOoii omwuOKu, HEe Oojiee TpeX HEerpyObIX
omuOOK, OJTHOM HEerpyOoW OIIMOKM M TpPeX HEJAO0UYETOB, NMPH HAJTUYUU YETHIPEX-
ST HEJI0YETOB.

«He 3auTeHo» - eciu 4UCIO OMMOOK M HEAOYETOB MPEBBICHIIO HOPMY MJIA
OLICHKU 3 WUJIU TIPABUJILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThI.

Kpumepuu ouenku evitnonnenus Keiic-3a0anus

- YMEHHE TIPOBECTH pa3bop CUTYAIIHH;

- YPOBEHB apryMEHTAIINH, CIOCOOHOCTh OTCTAaUBATh CBOKO TOUKY 3pEHUS;
- CITOCOOHOCTH MPUHUMATH YIIPABICHYCCKUE PEIICHIS;

- Ka4ecTBO 0OPMIICHHUS OTYETA.

Kpumepuu oyenku ooknaoa
[Ipu BBIIONHEHUH JOKIaAa OOYYArONIMICS JOHKEH MPOJIEMOHCTPUPOBATH
YMEHHE KpPaTKO M3JaraTh MPOYUTAHHBIA MaTepuall, a TAKXKe yMeHHe o000ImaTh U
aHAJM3MPOBATh MaTEpHUal MO TeMe JOKIaza.
MakcumainbHast OlleHKa 3a JOKJIaJ: 8 0asuioB.
OCHOBHBIMH KPUTEPUSIMH OLIEHKU JTOKJIA]1a SABIISIIOTCA:
- AKTyaJIbHOCTh BEIOPAHHOM TEMBI M U3J1araeMoro Marepuaia — 2 0ania;
- coZIepKaTeNBbHOCTh — 2 0aia;
- CTpyKTypa u odopMIIeHHE JoKIana — 1 6amr;
- YETKOCTb U BBIPA3UTEIbHOCTh BBICTYIUICHUS — | Oas;
- YMEHHE MOJb30BaThCs KOHCTIEKTOM — 1 Oa;
- TOYHOCTh ¥ TIOJIHOTA OTBETOB Ha BOMPOCHI — 1 Oai.

Kpumepuu ouyenku npesenmayuu
1. O6bém npesentanuu 20 -50 cnaiigos (1 6amn).
2. llpaBunbHOCTH 0O opmiieHUs TUTYIIBHOTO cnaiaa (0,5 6amna);



3. AKTyaJlbHOCTh OTOOPAHHOI'O MaTepuana, 000CHOBAaHHOCTb (POPMYIMPOBKH LIETU
u 3a1a4 pabotsi (0,5 Oamna);

4. HarnsaHoCcTh M JIOTUYHOCTh MNpPE3€HTalMd, OOOCHOBAHHOCTH HCIIOJIb30BaHUS
Ta0NMll, JUarpaMM, pUCYHKOB, (oTorpaduii, kapT, BUJEO — BCTABOK, 3BYKOBOI'O
COMPOBOXKJICHUS; NPAaBWIbHBIA BbIOOp wIpU(PTOB, (OHA, APYTHUX 3IEMEHTOB
nu3aiiHa cnaiga (2 6amna).

5. O0béM M KayecTBO HUCTOYHUKOB HMH(pOpManuu (HEe MeHee 2-X HHTEpHEeT —
MCTOYHUKOB U HE MEHEE 2-X JIUTEPATYPHBIX UCTOUHUKOB).

Kpumepuu ouyenku nadopamopnozo 3a0anus

«OTIMYHOY» — MPABUIBHBIN OTBET, JA€TCsl YETKOE 0OOCHOBAHHUE MPUHATOMY
PELICHHIO; PACCYKICHUS YETKUE MOCIEA0BATENbHbIE JTOTUYECKUE; UCTIONIb3YIOTCS
CCBUIKM Ha TIOJyYEHHBbIE TMPU U3YYCHUU AUCIUIUIMHBI 3HAHUS, MPABUIBHO
UCTIONB3YIOTCS ()OPMYJIbI, TIOHSTHUS, MPOIEAYPhI, UMEIOIINE MPSIMOE OTHOILICHUE K
3a/1a4e NSl TOATBEPIKACHUS TIPUHSATOTO PEIICHUS.

«Xopormio» — TpaBUIBHBIA OTBET, JAaeTCS OOOCHOBAHHUE TPUHATOMY
pEIIeHNI0; HO C HE CYIIECCTBEHHBIMH OIIMOKAMH, B PACCYXIEHUAX OTCYTCTBYET
JIOTUYECKasl TMOCIE0BATEILHOCTD;, HCIOJIB3YIOTCS CCHUIKM Ha TOJYyYEHHbBIC IMPHU
W3YYEHUU IUCIUIUIMHBI 3HAHMS, MPABUIBHO MCTOJIB3YIOTCS (OPMYJIbI, TIOHITHS,
IpOILIeAYpPhl, HUMEIONIHME TMPSMOE OTHOIICHWE K 3a7ade s TOATBEPKIACHUS
NPUHSITOTO PEIICHHUS.

«YIOBIETBOPUTEIHHO» — TMPaBUJIBHBIM OTBET, JOMYyCKAalOTCAd TIpyoOble
omnOKkn B OOOCHOBAaHMHM  MPHUHATOTO  PEHICHHsS;  PACCyKIEHUs  He
MoCJIeIOBaTeNIbHbIE CYMOYPHBIC;, HCIIOJIB3YIOTCS CCBHUIKA Ha TOJNyYEHHBIE MpH
U3YYeHUH JUCLIMIUTMHBI 3HAHUS; UCTIONB3YIOTCS (DOPMYJIIbI, MPOIEAYPHI, TOHSITHS,
UMEIOIIME TPIMOE 3HAYEHUE MJIs TOJATBEPIKACHUS MPUHSATOTO PEIICHHUS, OJIHAKO,
npu oOpalieHuu K HUM JOMYCKAalOTCA CEphe3HbIe OMIMOKH, CTYJACHT HE MOXKET
NPAaBIJIBHO UMHU BOCITOJIb30BATHCH.

«HeynoBneTBopuTebHO, HE 3a4T€HO» —OTBET HEBEPHBIH, OTCYTCTBYET
000OCHOBaHME TMPUHATOMY PEIICHHIO; CTYACHT JEMOHCTPUPYET  TIOJHOE
HETOHMMAaHUE CYTH BOIPOCA.

Kpumepuu ouenku pecpepama

OOyuaromuiics, 3amummaromui  pedepar, MODKEH paccka3aTb O €ro
aKTyaJbHOCTH, TIOCTaBJICHHBIX IENMAX M 3a7adaxX, H3YUCHHOH JHTEepaType,
CTPYKTYpPE OCHOBHOM YacTH, CACIIAHHBIX B X0/I€ paOOTHI BHIBO/IAX.

[Io oKOHYAaHWIO BBICTYIUICHHSI €My MOXET OBITh 3aJlaH0 HECKOJIBKO
BOIIPOCOB TI0 TPEJICTABICHHON mpobiiemMe.

Onenka ckmampIBaeTcss W3 coOmrofeHuWs TpeOoBaHWit K  pedepary,
IPAMOTHOTO PACKPBITHS TEMbI, YMECHHS YETKO PacCKa3bIBaTh O IPEIACTaBICHHOM
pedepare, cmocOOHOCTH MOHATH CYTh 3aJaBa€MbIX MO pabOTe BOMPOCOB W HAWTH
TOYHBIC OTBETHI HA HUX.

Peghepam, 6 xomopom nonnocmsio oceewena mema u KOmopwviii 0PopmieH
CO211acCHO MpeboBaHUAM, oyeHusaemcs 0o 15 b6annos.



Jlns  mnaHupoOBaHUS — pacdeTra  TEKYIIEro peuTuHra, oOydaromerocs
MCIIOJIB3YIOTCSl CJIEIYIOUIME TPOMOPLIMH:

Buja yuyeOHOro geiicreust MakcumaJibHasi peiTHHTOBast
OlleHKa, 0aJ1JI0B

aKajgeMHudecKkas akTHBHOCTh 10
MPaKTUYECKUE 3aTaHUSI 40
U3 HUX: meKyujue npaKxmuieckue 3a0aHusl 20
UmMo2080e NpaKmuieckoe 3a0anue 20
pyOe)H TEKYIIETO KOHTPOJIS 30
HTOro: 80

B Teuenue yueOHOro cemecTpa MO JUCHMIUIMHE OOYYAIOIIMMCS OJKEH
OBITh HAKOIUIEH TEKYIIUWA PEHUTHUHT He MeHee 52 peHUTHHroBbIX OamioB (65% oT
MAaKCHUMAaJIbHOTO 3HAUYCHUS TEKYIIEro pEUTUHTA.

Heo6xoauMpIMu  yCIOBUSIMH JIOMTyCKa, OOYYaIOIIETOCs K MPOMEKYTOUHOU
aTTeCTallud 1O  JUCIHUIUIMHE  SIBIAIOTCS  TOJIOKUTEIBHOE  IMPOXO0XKIACHUE
oOyJaromumcs He MeHee 65% pyOexxel TeKyIero KOHTPOJs C HAKOIUICHHUEM He
MeHee 65% MakCHMMalIbHOTO PEUTHHTOBOrO Oayia 3a Kakabld pyOeX TEeKYIIeTo
KOHTPOJISI U TIOJIOKUTEJIHbHOE BBIMOJHEHUE MTOTOBOTO MPAKTUYECKOIO 3aJlaHus C
HAaKOIUIGHUEM He MeHee 65%  MakCUMaJabHOTO  peWTuHTroBOrOo  Oasa,
YCTAaHOBJIEHHOI'O 32 UTOTOBOE MIPAKTUYECKOE 3a1aHUE.

Hesbimonnenue BBILICYKA3aHHBIX  YCJIOBHM  SBIIETCA  TEKYIIEH
aKaJeMUYECKON 3aJ0JKEHHOCTBIO, KOTOpas JOJDKHA OBITh JIMKBUIMpPOBAHA
00y4YaromMMcs 10 KOHTPOJIBHOTO MEPOTPHUATHS IIPOMEKYTOUHON aTTECTAINH.

CBeneHuss O Haauuuu Yy OOYyYaIOIIUXCS TEKYIIeH akageMU4ecKon
3aJI0JDKEHHOCTH, CpOKax M TMOpsAKe 1000pa pEeWTHHTOBBIX OauioB i eé
JUKBHUJIALIUH TOBOJSTCS 10 OOYYAIOIIUXCS MEeIarorndyeCKuM paOOTHHUKOM.

B cnywae He mnMKBMIALMK TEKYIIEH AaKaAEMHYECKOM 3aJI0JKEHHOCTH,
neAaroruuyeckuii  paboTHUK 00s13aH BO BpeMs KOHTPOJIBHOTO MEPOIPUATHUS
IPOMEXYTOYHOM aTTEeCTAIllMU MOCTaBUTh 00ydaromemycs ) pedTHHTOBBIX 0aJlIoB.

B stomM cnywyae nukBuAanus TEKYIIEH aKaJIeMHUYECKOW 3a0JKEHHOCTH
BO3MOYKHA B IIEPUOJIbI IIPOBEICHUS [IOBTOPHOM ITPOMEKYTOYHOM aTTECTALINH.

2.3. IIpoBeieHue NPOMEKYTOUHOM aTTECTALMM 00YyYAIOIIUXCS MO0 TUCHUIINHE
B COOTBETCTBUM € 0A/LUIbHO-PEHTHHIOBOM CHCTEMOIl OIEHKHM YCHEeBAeMOCTH
o0yuarouerocst

[IpomexxyTouHas arrecTauus IO AUCUUILIMHE OIPOBOAUTCS B COOTBETCTBUU C
[lonoxxeHneM O NPOMEXKYTOYHOM aTTeCTallMd OOy4YarOUIUXCS IO OCHOBHBIM
npodeccruonansHbIM OoOpa3oBaTenbHbiM TporpaMmam B AHO I100 TIIAIIK u
[Tomoxennem © OaIBHO-PEHTHHTOBOM CHUCTEME OLECHKH  YCIIEBA€MOCTH
oOyJarmmxcs 1O  OCHOBHBIM  Tpo(ecCHOHambHBIM  00pa30BaTEIHHBIM
nporpammam B AHO T100 ITAIIK B neiicTByIOLIEN pEAAKIUN.

Ha npomexyTtounyto arrectanuto orBoautcsi 20 pedTHHIOBBIX 0aJlIoB.

OtBeThl 00yYalOIIErOCss HAa KOHTPOJIBHOM MEPONPUSITUU MPOMEXYTOUHOU
aTTECTAIMY OLICHUBAIOTCS MeJarorndeckuM padbotaukom 1o 20 - 6ayuTbHOM mIKare,
a UTOTOBAasl OLICHKA M0 JUCLUUIUIMHE BBICTABISAETCS O MATUOAIIBHONU CUCTEME.




Kpurepun BbicTaBieHHsI OUEHKH omnpeaeinstorcs [lonoxennem o GamibHO-
PEUTHUHIOBOM CHCTEME OLEHKH YCIIEBAEMOCTH OOYYaloU[MXCsl IO OCHOBHBIM
npodeccuoHanbHbIM  00pa30BaTENbHBIM MPOrpaMMaM - HPOrpaMMaM CpPEIHEro

npodeccuonansaoro oopazosanus B AHO T100 ITATIK.

B  mpouecce

ompeneneHus pyOEKHOro  pelTuHra oOydaromerocs

HCIIOJIB3YCTCA CIACAYIOIIas 1Kalia:

Py0e:xubli KpuTtepuu onieHKH 0CBOCHUSA 00y4AOIIMMCS Y4eOHOM
pedTHHT AUCHMILVIMHBI B X0/1e¢ KOHTPOJIbHbIX MePONPUATHIA
NMPOMEKYTOYHOM aTTeCTAUU
19-20 oOyuaromuiics TIy00Ko U IPOYHO YCBOWIJI MPOTPAMMHBIN
PEUTHHTOBBIX | MaTepHal, HCUEPIIBIBAIOIIE, MTOCIECIOBATEIFHO, TPAMOTHO U
6amioB JIOTHYECKH CTPOWHO €ro M3JiaraeT, TECHO YBS3bIBACT C 3a/ladaMy U
Oymy1iei nesTeNbHOCTHIO, HE 3aTPYIHACTCS C OTBETOM MPHU
BUIOM3MEHEHUH 3aJ]aHusl, CBOOOTHO CITPABIISIETCS C 3aja4aMy U
NPaKTUYECKUMU 3aJJaHUSIMH, IPABUIIBHO OOOCHOBBIBACT MPUHSITHIE
peIleHus, YMEET CaMOCTOATEIHLHO 0000IIaTh U H3JI1araTh
MaTepHall, He JOIMycKas OMIHOOK
16-18 oOy4aromuiicst TBEp/I0 3HAET MPOTrPaAaMMHBIN MaTepuas, rpaMOTHO
PEUTHUHIOBBIX | U IO CYILECTBY M3JIaraeT €ro, He AO0IyCKasl CyIeCTBEHHBIX
0aioB HETOYHOCTEH B OTBETE HA BOIPOC, MOXKET NPAaBUIBHO IPUMEHATH
TEOPETUUECKHE MOJIOKEHUS U BIIaJIe€T HEOOXOIUMBIMH YMEHUSIMU
Y HaBbIKAMHU ITPH BBINIOJHEHUH NPAKTUYECKUX 33 JaHUN
13-15 oOyuaroluiicst OCBOMJI OCHOBHOM MaTepHall, HO He 3HaeT
PEUTHUHIOBBIX | OTAEIBHBIX JeTallel, JOMyCKAaeT HETOUHOCTH, HEAOCTATOYHO
0aioB HpaBUIbHbIE (POPMYIUPOBKH, HAPYIIAET MOCIEA0BATEIbHOCTD B
U3JI0KEHUH NTPOrPAMMHOI0 MaTepuaia U UCIBIThIBAET
3aTPYJHEHMsI B BHIIIOJIHEHUU MPAKTUUECKUX 3aJaHUN
1-12 00ydJaromuiicss He 3HACT 3HAUYNTEIbHOU YaCTH MPOTPAMMHOTO
PEUTUHIOBBIX | MaTepHaa, OMyCKaeT CyIECTBEHHbIE OIINOKHU, C OOJIBLIINMU
0aJI0B 3aTPYJHEHHUSIMH BBIIOJIHSAET NPAKTUYECKUE 3a/1aHUs
0 HE aTTECTOBAH
PEUTHHTOBBIX
0aJI0B

Ecomm  pesynbprar

KOHTpPOJIA  YCIICBACMOCTH B  paMKaxX IIPOBCACHHUA

KOHTPOJIbHBIX MEpPONPUSATUA MNPOMEKYTOUHOUM aTTecTauuu (pyOeKHbIA pPEUTHUHT
oOydJaromierocsi) HEYIOBICTBOPUTEILHBIN (MOMTy4eHO MeHee 13 pEeHTHHrOBBIX
OaJIJIOB), TO MPOMEXKYTOUYHAS aTTECTAllMs MO y4eOHOW AUCIUIUIMHE (MOJIYJIIO)
HEBO3MOJKHA JIaKE€ MPHU HAJTUYUHU BBICOKOTO TEKYIIETO PEUTHUHTA, IMOJYYEHHOIO 10
UTOTaM TEKYLIEro KOHTPOJIS 10 y4eOHOU JUCHUILIUHE (MOYIIIO).
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