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PabGouass mporpamma oOmeobpa3oBatenbHol aucnuiuinael - OY/.08  Buosiorus
npeIHa3HauYeHa JUIsl peai3allid OCHOBHOM MpPOQecCHOHATbHON 00pa30BaTeNbHON MPOrPaMMBbI
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COYUANbHO-IKOHOMUYECKO20 —npoghuns, Ha 0aze OCHOBHO20 00we20 00pazosanus ¢
00HOBPEMEHHBIM NOTYHUEeHUeM CpeoHe20 0bwe20 00pa308aHus.
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npukazoM Munoopnayku Poccun ot 17.05.2012 Ne 413, 3apeructpupoBad B Muntocte Poccun
ot 07.06.2012 Ne 24480), KoHuenmuei mpemnogaBanusi 0011e00pa30BaTENbHBIX JUCHUILINH C
ydeToM Tpo(ecCHOHATLHON HANpPaBIEHHOCTH TPOTPAMM  CPEIHEro MpoQeCCHOHATBHOTO
o0pa3oBaHMs, pealn3yeMbIXx Ha 0a3e OCHOBHOro oOmero oOpa3oBaHusi (yTBepKIeHa
pacrniopspkerreM MunucrepcTBa npocsenieHus: Poccuiickoit ®eneparnuu ot 30.04.2021r. Ne P-
98), ¢ yuetom [IpumepHoii paboueii mporpaMmbl 00pa30BaTENbHON TUCIHUILTUHBI «bronorus» s
podeCCHOHANIBHBIX 00pa30BaTeIbHBIX OpPraHU3alluid, YTBEPKIEHHON Ha 3acemanuu CoBera 1o
OIICHKE COJIep)KaHUS M KauecTBa MPUMEPHBIX pabouux MmporpamMm oOIIeo0pa30BaTeIbLHOTO U
COIMATbHO-TYMAHUTAPHOTO IUKJIOB CPEIHETrO MPO(PECCHOHATILHOTO 00pa3oBaHus (IIPOTOKOI OT
30 HOs1Ops1 2022 1. Ne 14).
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCIHUILJIMHBI OO1.08 BHOJIOT s

1.1. Mecto AUCHUMIUIMHBI B  CTPYKType OCHOBHOH mpogecCHOHATbHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl

O6meo6pazoBarenpHas nucuuruinaa OY J1.08 buosorust siisieTcst 0053aTeIbHON YaCThIO
obmreo0pazoBarenpHOro 1UKIa oOpasoBarensHoM mporpamMmbl CI1O B cootBeTcTBrE ¢ PI'OC 1Mo
cneyuanvrocmu 43.02.16 Typusm u cocmenpuumcmao.

1.2. leau U nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS IUCHUIINHBI:

1.2.1. leab 001meodpazoBaTeIbHOM TN CIUIIIAHbBI

Henp mucturuinbbl «buonorus»: copMupoBaTh y 00ydYaIONIMXCS 3HAHUS U YMEHUS B
0o0acTH JaHHOW HAayKH, HaBBIKM HMX HNPUMEHEHHS B MPAKTUYECKOH MpodecCHOHATbHON
nesTeIbHOCTH. DOPMHUPOBAHHUE Y CTYACHTOB IPEACTABICHHS O CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHU3aIlMy KUBBIX CHUCTEM Pa3HOI0 paHra Kak OCHOBBI NMPHUHSTHS PEUICHUN B OTHOILIECHUU
00BEKTOB )KMBOW PUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.2.2 Ilnanupyemblie pe3yJbTATbl OCBOCHHUS 0011e00Pa30BaTEJIbHON AUCHUILIMHBI B
coorBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Oco6oe 3nauenune qucuumimaa uMeet npu Gopmuposanuu u passutun OK u T1K.,

Kon n Ilnanupyembie pe3yabTaThl 0CBOCHHS THCIATIIAHbBI

HAUMeHOBaHUe

‘l’OPM"PyeM““X Oo6uue JucuuIMHAPHbIE

KOMIeTeHIUI
OK 01. Beibupats B wactu TpynoBoro BocnutaHusi: | CPOPMUPOBAHHOCTh 3HAHHUM O MecTe
CIOCOOBI PEIICHHs - TOTOBHOCTb K TPYyIy, OCO3HAaHUE | © posid OWUOJOTMM B  CHCTEME
3anad _ | neHHoctu MacTepCTBa, | HAYYHOTO 3HAHUS; (YHKIIMOHATHLHON
npogeccuoOHaTbHON .

TPYAOIIO0HE; IPaMOTHOCTH YeJIOBEKA JUIS PEIICHUS

JEeSATEIIbHOCTH . )
[IPHUMEHHTENBHO K - TOTOBHOCTh K  aKTUBHOW | )KM3HEHHBIX MPOOJIEM;
Pa3IIMYHBIM JESATEIIbHOCTH TEXHOJIOTUISCKOW U | CHOPMUPOBAHHOCTH YMCHHS
KOHTEKCTaM COHHaJIBHOfI HAIpaBJICHHOCTH, | paCKpPLIBATH COJACPpIKaHUC

CIOCOOHOCTh MHUIMUPOBATh, | OCHOBOIOIATAIOUIMX OMOIOIMYECKUX
IUTAHUPOBaTh M CaMOCTOSITENbHO | TEPMHUHOB M TOHATUH:  JKU3HB,
BBINOJIHATH TaKyIO I€ATEIBHOCTD; | KJIE€TKa, TKaHb, OPraH, OpraHusM, BU/,
- MHTEepec K pa3iuyHbIM cdepam | MOMynsauus, dKocucTeMa, OHOIIEHO3,

npodeccroHanbHOI ouocthepa; Merabomm3zm  (oOMeH
NeSITeNIbHOCTH, BEILIECTB U IpEBpalll€eHUEe SHEPrun),
Osnanenue YHUBEPCAIBHBIMHA | TOMEOCTA3 (camoperynsuus),
y4eOHBIMU MMO3HABATEIPHBIMK | OMOCHHTE3  O€lika,  CTPYKTypHas
JeHCTBUSIMU: OpraHu3aIus KUBBIX CHCTEM,
a) 0a3oBbIe JIOTHYeCKHe | TUCKPETHOCTb, caMOperyJsius,
AeificTBUA: CaMOBOCITPOU3BE/ICHNE

- CaMOCTOSITENEHO (POPMYIIUPOBATh | (PEHPOAYKIIHS), HACIEIACTBEHHOCTD,
U aKTyaJu3upoBaTh MpoOIeMy, | U3MEHYHUBOCTb, SHEPrO3aBUCUMOCTb,
paccMaTpuBaTh €€ BCECTOPOHHE; pocT W  pa3BUTHE, ypOBHEBas
- YCTaHaBJIMBATh CYILECTBEHHBIN | OpraHu3anus;

MpU3HAK WM OCHOBAHMS  JUIS




CpaBHEHHS, KiIacCU(DUKAIMN |
00001IeHHS;

- ONpPENENSITh eI eATEIbHOCTH,
3a/laBaTh MapamMeTpbl U KPUTCPUU
HX JOCTHIXEHHSI,

- BBIABIIATH 3aKOHOMEPHOCTH H
MIPOTHUBOPCYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTH  KOPPEKTHBBI B
JIEATEIIbHOCTD, OIIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IEIISIM,
OIICHUBATh PHUCKH TMOCIEACTBHIA

ACATCIIBHOCTH,
- Pa3BHUBATb KpCaTUBHOC
MBIIIJICHHUEC IIpu PCLUICHUN

YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HMCCJIEN0BaTEIbCKHE
JelCTBHUA:

- BIAACTh HaBBIKAMH y4eOHO-
HCCIEA0BATEIBCKOM U ITPOEKTHOMN
JIeSITeIIbHOCTH, HaBBEIKAMH
paspenieHus mpooem;

- BBISBJIIATH IMPpUYNUHHO-
CICACTBCHHBIC CBsA3HU n
AKTYaJIU3UPOBATH 3aavy,

BBIJIBUTATh TUIOTE3Y €€ PCHICHUA,

HAaXOJUTh apryMEHTBI JUISt
JI0Ka3aTesIbCTBa CBOHX
YTBEPKICHUM, 3a/1aBaTh

IapaMeTpsl U KPUTEPUU PELICHMS;
- AHAIM3HMPOBATh IIOJYYEHHBIE B
XOJI€ PELICHUS 3a/1a4u PEe3ysIbTaThl,
KPUTHYECKH OLICHUBATH nux
JIOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb IMEpPEeHOCUTh 3HAHUS B
MO3HABATENbHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEIEATEIIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3
pa3HbIX MMPEIMETHBIX 00JIaCTEeH;

- BBIBUIaTh  HOBBIE  HJIEW,
npeaiaraTb OpUTMHAJIbHBIE
MOJIXOJIbI U PEIIEHUS;

- CIIOCOOHOCTh MX UCHOJBb30BaHUSI
B IIO3HABATEJIILHOW U COLIMAIBLHOMI
MIPAKTUKE

c(hOpMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIATralONUX OMOTOTHIECKUX
TEOPUA W THUIIOTE3: KIETOYHOM,

XPOMOCOMHOM, MyTallUOHHOM,
3BOJIIOLIMOHHOM, MPOUCXOKIACHUS
YKU3HU U 4€JIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUS
pacKpbIBaTh OCHOBOIIOJIAT At0IINE
OMOJIOTUYECKHE 3aKOHBI u

3akonomepnoctu (I. Mennens, T.
Moprana, H.M. BaswioBa, DO.
I'exkenss, ®. Mrwomnepa, K. bapa),
TPaHUIBI WX TOPUMEHUMOCTH K
KUBBIM CUCTEMAM;

npuoOpeTeHne OmbITa MPUMEHEHUs
OCHOBHBIX ~ METOJOB  HAY4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B
OWMOJIOTUH: HAOIIOACHHUS U OIMCAHUS
JKUBBIX  CHUCTEM, TMPOIECCOB U

SIBJICHU; OpraHu3aluu u
IIPOBEJCHUS OMOJIOTNYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS

TUIIOTE3, BbIABJICHUA 3aBHCUMOCTH
MCKAY UCCICAYECMbIMU BCIIMYMHAMU,

00BICHEHHS MOJIYYCHHBIX
pe3ynbTatoB ¥ (OPMYJIUPOBAHUS
BBIBOIOB C HUCIIOJB30BaHUEM

Hay4HbIX IIOHATHH, TEOpUH W
3aKOHOB;

c(OpPMHPOBAHHOCTh YMEHHUS
BBIJICTISTh CYIIECTBEHHbIE MPHU3HAKU
BUPYCOB, KIETOK TPOKApHUOT U
9YKapHOT; OJTHOKJICTOYHBIX "
MHOTOKJIETOYHBIX OpTaHU3MOB,
BUJIOB, OMOTE€OIIEHO30B M YKOCHUCTEM;
OCOOEHHOCTH TPOIECCOB OOMEHa
BEIIECTB U TMPEBPAILICHUS YHEPTUHU B
KJIETKE, dborocunTe3A,
IUTACTUYECKOTO M DHEPreTHYECKOro
oOMEeHa, XEMOCHHTE3a, MHUTO3a,
Mei03a, OIJIOJOTBOPEHHUSI, PA3BUTHUS
U Pa3MHOXXCHHS, WHIUBUIYATHHOTO
pa3BuTHsI OpraHu3Ma (OHTOTEHE3a),
00pBOBI 3a CyIIIECTBOBAHME,




€CTECTBEHHOTO orbopa,

BHI000pa30BaHUs,

MPUCIIOCOOJICHHOCTH OPraHU3MOB K
cpene oburaHus, BIUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,

AQHTPOIIOTEHHBIX ~ W3MEHEHHH B
IKOCHCTEMaX  CBOEH  MECTHOCTH,
KpPYroBopoTa BEIICCTB u
IpeBpalleHe YHepruu B ouocdepe;
c(hOpPMUPOBAHHOCTh YMEHUS pEIIaTh
OMOJIOTHYECKHE 33/a4YH, COCTABIISATH
TCHOTUITHYECCKUE CXEMBI
CKpCUIMBAHUS I PAa3HBIX THIIOB
HaCJICIOBaHHS MIPHU3HAKOB y
OpPraHU3MOB,  COCTaBJISTh  CXEMBI
nepeHoca BEIIECTB M JHEPruu B
sKkocucTeMax  (Uenu  MHTaHWS,
HUIIEBbIE CETH)

OK 02.
Hcnons3oBarts
COBpPEMEHHBIE
CpezAcTBa MOUCKa,
aHaIu3a u
WHTEPIpETAINN
uHpopMaLUU 1
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTeTbHOCTH

B o0jacTy HeHHOCTHM HAY4YHOIO
MO3HAHHUSA:

-c(hopMUpPOBAaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH U OOLIECTBEHHON PAKTHUKH,
OCHOBAHHOTO Ha JINAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HaHUIO
CBOETO MeCTa B TOJHKYJIbTYPHOM
MUDE;

- COBEPUICHCTBOBAHUE S3bIKOBON U
YUTATENICKOM  KYJIbTYypbl — Kak
CpeAcTBa B3aUMOAEUCTBUS MEXKIY
JOABMHU U TIO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTH HAy4YHOU
JesITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh  MPOEKTHYIO |
HCCIIEIOBATENbCKYIO
JeSITebHOCTh MHJIMBUAYAIBHO U B

rpyIIIE;

OBsanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTECIbLHBIMU
JNIEUCTBUSIMU:

B) pabora ¢ ungopmaumeii:
- BIQJIETh HaBBIKAMH MOJIyYEHUS
uHpopMaud U3  UCTOYHHKOB

c(hOpPMHUPOBAHHOCTH YMCHHMA
KPUTHYCCKH OIICHUBATH
uHbOopMaInIo OMOJIOTUYECKOTO
COJIepKaHus, BKITIOYAOIIYIO
TMICEBJOHAYYHBIE 3HAHUS u3

pa3IMYHBIX HCTOYHMKOB (CpEACTBA
MaccoBoi HMHGpOpMaIUM, Hay4HO-

MO YJIIPHBIE MaTepuaibl);
MHTEPIIPETUPOBATH ITUYECKUE
aCIEKThI COBPEMEHHBIX
UCCIIEI0BAHUI B 6uonoruu,
MEIULUHE, OMOTEXHOJIOTHH;
paccmaTpuBaTh rio0abHble
JKOJIOTUYECKHE pooOIeMbI

COBPEMEHHOCTH, (HOPMHUPOBATH I10
OTHOIICHHIO K HHUM COOCTBEHHYIO

TTO3HIIHIO;
c(hOpMUPOBAHHOCTH yMEHUHN
CcOo3JaBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE OMOJIOrHYECKOM
nHbopManuu u3 HECKOJIbKHMX
HCTOYHUKOB, TpaMOTHO

WCIIOB30BATh NMOHATUIHBIN anmapar
O6uoI0rNu




pa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYILECTBIATh IOUCK, aHaJIU3,
CUCTEMATU3ALINIO u
UHTEPIIPETALINIO uH(pOpMaLIUU
pa3IMYHBIX  BUJIOB U ¢opMm
MIpe/ICTaBJICHHUS;

- CcO37aBaTh TEKCTHI B Pa3IUYHbBIX
dbopMatax Cc ydyeToM Ha3HAUYCHUS

nHpopManuu u LIEJIEBOM
ayIUTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy

MMpCACTABJICHUA U BU3YaJIU3alluH,
- OLICHUBAThb JOCTOBCPHOCTD,
JICTUTUMHOCTD I/IH(1)OpMaI_II/II/I, €C

COOTBETCTBUE HPaBOBBIM u
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh cpencTaa
WH(POPMAIMOHHBIX u

KOMMYHHKAIIUOHHBIX TEXHOJIOT I

B peIICHUN KOTHUTHUBHBIX,
KOMMYHHKAaTHUBHBIX "
OpraHU3aIHOHHBIX 3a1a4 c
co0JIr0ICHHEM TpeGoBaHUI
APrOHOMUKH, TEXHHKH
0e30IMacHOCTH, TUTUCHEIL,

pecypcocOepekeHnsi, MPaBOBBIX U
OTUYECKUX HOPM, HOpM
MH(POPMAIIMOHHOM 06€30MMaCHOCTH;

- BJIAJIETh HaBBIKAMU
pacro3HaBaHUs " 3aIATHI
uHpopmanuy, HHGOPMAITMOHHON
0€301aCHOCTH JIMYHOCTH

OK 04. 3¢pdexTuBHO

B3aUMO/ICIICTBOBATh
u paboTtath B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSTEIbHOCTH n
CaMOOIIPEIEIEHNUIO;

-OBNIQ/ICHUE HaBBIKAMHU Yy4eOHO-
HCCIIEI0OBATENIBCKOM, TPOCKTHOU U
COITMAJIbHOM JIESITEIHHOCTH;
OBiaeHue yHUBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
JeHCTBHUAMM:

0) coBMecTHasl J1esITeJIbHOCTb.

- JTIOHUMaTh M WCIOJb30BaTh
MPEUMYIIECTBA  KOMAaHAHOM U
WHIUBUAYAITBHON pabOTHI;

MPUOOPETEHNE OMbITa MPUMEHEHUS
OCHOBHBIX METOIOB HAy4YHOTO
MMO3HaHU, UCTIONB3YEMBIX B
OnoNoruu: HAaOMIOAEHUS U OIUCAHUS
KUBBIX  CHUCTEM, TMPOIECCOB U

SIBJICHUIA; OpraHu3alnuu "
MIPOBEICHUS OHOJIOTHYECKOTO
SKCIIEPUMEHTA, BEBIJIBIDKECHUSA

TUIIOTE3, BbIABJICHUA 3aBHCUMOCTH
MCXKAY UCCICAYEMBIMH BCINYMHAMU,

00BSICHEHUS MOJIyYEHHBIX
pe3ynbpTatoB M (GOPMYJIHUPOBAHUS
BBIBOJOB C HUCIIOJIB30BaHUEM

HAYYHBIX TOHATH, TEOPHUI U 3aKOHOB




- TNPUHUMATH 1EJId COBMECTHOM
JesITeIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHHUPOBATH JCHCTBUS MO €€
JOCTUKEHHUIO: COCTaBIIATh ILJIaH
JICUCTBUM, paCHpenensiTh pPOIU C
y4eToOM YYaCTHUKOB
o0cyx1aTh pE3yNbTaThI

COBMECTHOM paboThI;

MHEHUHU

- KOOPAMHHUPOBATH W BBINOJHATH
paboTy B YCIOBUSIX pEaJIbHOTO,

BUPTYaJIbHOTO u
KOMOMHUPOBAaHHOTO
B3aUMOJICHCTBHS;

- OCYIIECTBISTH  IO3UTUBHOE
CTpaTernvyecKkoe  TOBEJCHHE B

Pa3IMYHBIX CUTYAIHSIX, TPOSIBIIATH
TBOPYECTBO U BOOOpaXCHHUE, OBITh
WHUIUATABHBIM

OBiajeHne YHHBEPCAJIbHBIMH
PeryJisiTHBHBIMH 1€ CTBUSIMU:
r) IpUHATHE Cceds MW JAPYrux

JIIONei:
- IPUHUMATh MOTUBBI U aPTYMEHTHI
OpYrux JIIOJEH Tpu  aHalu3e

pe3yIbTaTOB AESITEIBHOCTH;
- MPU3HABATh CBOE IMPABO U MPABO
JIPYTHUX JIIOJIEH Ha OMIHOKY;

- Pa3BUBATb CIIOCOOHOCTH
IIOHUMATb MHP C TO3UIHUU APYTOTO
YCJIO0BCKa

OK 07.
CopelicTBOBaTh
COXPaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepexreHUI0
, TPUMCHSTH 3HAHHS
00 M3MEHEHUHN
KJIMMAaTa, IPUHITUIIBI
OepeKIMBOTO
MIPOU3BOJICTBA,
3pPEKTUBHO
JIEHICTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUIX

B o6s1acTH 3K0/10rM4YECKOTO
BOCIIUTAHHSA:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON KYJBbTYpBHI,
IIOHMMAaHHUE BJIHUSAHUA COIIHMAJIBHO-
SKOHOMHYECKHX TPOLECCOB Ha
COCTOSIHUE IIPUPOJHOMN 5
COLIMAIIBHOW  Cpefbl, OCO3HAHUE
r7100aIbHOTO Xapakrepa
HKOJIOTUYECKUX MPOoOIIieM;

- IUIAHUPOBAHHE U OCYILIECTBIICHHUE

JIEWCTBUI B OKPYXAIOIIEH cpejie Ha

OCHOBE 3HAHUS nesnen
YCTOMYMBOTO pa3BUTHS
YeJI0BEUECTBA;

c(hOopMUPOBAHHOCTH yMEHUs
NPUMEHSTH MOJyYeHHBIC 3HAHUS IS
00BICHEHUS OMOJIOTHYECKUX
MIPOLIECCOB U SBIICHUM, /I TPUHSITUS
NPAKTUYECKUX pereHui B
IOBCEAHEBHOM JKM3HU C ICJBIO
oOecreyeHnss 0E30IACHOCTH CBOErO
3JI0POBbS U 370POBbSI OKPYKAIOIINX
JMONeH,  COOJIONEHUS  3JI0POBOTO
o0Opa3a >KM3HHM, HOPM TPaMOTHOTO

MTOBEJICHUS B OKpY’KaroIen
NPUPOJHON  cpele;  MOHHUMAaHHUE
HEO0XOIUMOCTH HCIIOJIL30BAHU
JTOCTHIKEHU COBPEMEHHOU
OHoJOTMM ¥ OWOTEXHOJIOTHHA UIA
paloOHAIBHOTO

MIPUPOAONOIB30BAHUS




AKTUBHOE HEINpPUATHE JICWCTBUI,
MIPUHOCAIIMX BpEl OKPYKaIOIIEH
cpene;

- yMEHUE MIPOTHO3UPOBATH
HEOIaronpusTHBIC YKOJIOTHYECKHE
MOCTEJACTBUS  MPEAIPUHUMAEMBIX
JIEUCTBUI, IPEOTBPALIATh HX;

- pacumpeHme OIIbITA
NEITENbHOCTHU IKOJIOTHUECKOU
HaHpaBJIeHHOCTI/I;

- OBJIQZICHUE HAaBBIKAMH Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHOU U
COLIMAJIbHOMU JESITEIbHOCTH

[1K 2.1. Opranu3oBbIBaTh U OCYLIECTBIISTH IPUEM U Pa3MELLIEHUE TOCTEN

[IK 2.2. Opranus3oBblBaTb M OCYILECTBIISATH S3KCIUTYyaTalMI0 HOMEPHOro (poHJa TOCTHHUYHOIO
HpeMIPUSTUS

[1K 2.4. BeinonHeHne caHuTapHO-31HIEMUOIOTMUYECKUX TPEOOBAaHNH K IPEIOCTABIEHHUIO TOCTUHUYHBIX
ycnyr




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM TUCHUTIINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Buj yueOHoii padoThl

0O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl THCITUTLTHHBI 72
B T.4.

OCHOBHOe coJiep:KaHue 72
BT. U..

TEOPETUIECKOe 00ydeHNE 40
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2
MIPAKTUYECKHE 3aHATUS 18
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 8
1a00paTOpHbIE 3aHATH 4
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNC 2
KontposbHnas padora 6
IIpome:xxyTouHasi arrecTanusi (IK3aMeH) 4




2.2. TemaTn4yecKuii IJIaH U COlePKAHHUE TUCHUILIHHBI

Dopmupy
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPOodecCHOHAILHO-OPHUEHTHPOBAHHOE), O0bem | emble
pa3/iesioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) YacoB |KOMIIeTeH
1107071
1 2 3 4
Pa3nes 1. Kierka — cTpyKTYpHO-(QYHKIIHOHAJIbHAS €JMHUIIA 5KHBOTO 18
Tema 1.1. buosiorust kak | OcHOBHOe coiepKaHue 2 OK 2
Hayka. O0mas Teoperuueckoe o0yueHue: 2
XapaKTePUCTHKA KU3HU |CopeMeHHBIE OTpaciau OHOJOrMYeckux 3HaHuid. CBA3b OHOJOTHMM C JOPYTMMHM HayKaMu: OMOXHMMS,
ouodusuka, Omonuka, remoreorpadus u Ap. Pomp m Mecto Ouonorumu B (GOpMHUPOBAHUH COBPEMEHHOM
HAYYHOW KapTUHBI MHpa. Y POBHU OpraHHU3aINK KUBOK MaTepuu. O0Ias XxapakTepUCTHKA KU3HU, CBOWCTBA
JKUBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK
Tema 1.2. CTpykTypHOo- | OCHOBHOE coiepKaHHue 6 OK'1
(pyHkumnonanbHasn Teopernueckoe o0yueHue: 2 OK 2
OpPraHu3amus KJIEeTOK Knerounas teopus (T. [LIBann, M. Illnelinen, P. Bupxos). OcHOBHBIE MOT0KEHHSI COBPEMEHHOM KJIETOYHON OK 4
TeopuH. TUIBl KJIETOYHON OpraHU3aluy: MPOKAPUOTHUYECKUN M dyKapuoTH4eCcKui. OAHOKIETOYHBIE U
MHOT'OKJIETOYHBbIE OpraHu3Mbl. CTpOeHNE NPOKapUOTHYECKOH KIIeTKH. CTpOEHHE DYKapUOTHYECKOMN KIIETKH.
Hexnerounsle ¢popmbl )kxHU3HU (BUPYCHI, OakTeprodaru)
JlabopaTopHbIe 3aHATHSA: 2
[TpuoOperenue onpiTa MPUMEHEHHS TEXHUKH MUKPOCKOITUPOBAHMS IIPH BBIIIOJIHEHUN Ta00paTOPHBIX padoT:
JlaGoparopHas
1. JJaboparopHas pabota «CTpoeHHe KJIETKU (pacTeHHus, KHUBOTHBIE, TPUOBI) M KJIETOYHbIE BKIIOYECHHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»
ITonroroBka MHKpompenapaToB, HaOJIOJEHHE C MOMOIIBI0 MHMKPOCKOIA, BBIABICHHE Pa3IHUUN MEXITY
M3y4aeMbIMU 00bEKTaMH, (POPMYIHPOBAHUE BHIBOJOB
IpakTHyecKue 3aHATHS: 2
Bupychubie n 0akrepuanbubie 3a00seBanns. OOLIMe MPUHIIMIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEILECTB.
OcoOeHHOCTH TNpUMEHEHUs aHTUOMOTHKOB. IIpencraBieHHe YCTHBIX COOOILIEHUN € TNpe3eHTalueH,
[TO/ITOTOBJIEHHBIX IO MEPEYHI0 HCTOUHHUKOB, PEKOMEH/JOBAHHBIX MTPENoJaBaTesieM
Tema 1.3. CTpykTrypHOo- | OCHOBHOE coiepKaHHue 4 OK1
GyHKIHOHAIbLHbIE Teopernueckoe ody4eHue: 2 OK 2




(hakTops!
HACJIeACTBEHHOCTH

XpomocomHuas Teopusi T. Moprana. CTpoeHre XxpoMocoM. XpOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTUYHBIE U
HErOMOJIOTMYHBIE XPOMOCOMBI, TaINIOUIHBINA U TurutongHbi Habop. Hyknemnossie kucnotel: JJHK, PHK
HAXO0XXJCHHUE B KJIETKE, UX CTPOCHUE U GYHKIMU. MaTpUUHbIE POLIECCH B KJIETKE: PETUIMKAIUs, OMOCHHTE3
Oernka, perapanus. [ eHeTHUECKUI KO U €r0 CBOMCTBA

IIpakTHyeckue 3aHATHA: 2

Pemenue 3ama4 Ha omnpeJeneHue Mocieq0BaTeIbHOCTH HYKI€OTHI0B, aMUHOKHUCIIOT B HOPME M B Ciydae

M3MEHEHUs MOCIIe10BaTeIbHOCTH HyKieoTua0B JJHK
Tema 1.4. O6men OcHoBHOE coJep:KaHue 2 OK 2
BeIIECTB H Teoperuueckoe o0yueHue: 2
npespameHue dHeprun | [lousatue merabonusM. ACCUMUISAIMS U TUCCUMUIIIALUA — JBE CTOpPOHBI MeTabonu3ma. Tumsl oOMeHa
B KJIeTKe BEIIECTB: aBTOTPO(HEII U reTepoTpodHBIN, a9p0oOHBIH 1 aHa3poOHbIH. [InacTiuueckuii oOMeH. POTOCHHTES.

XeMOCHHTE3
Tema 1.5. 7)KuzHeHHbIH OcHoBHOE coaep:xaHue 2 OK 2
HMKJI KJ1eTKH. MuTo3. Teopernueckoe odyuenue: 2 OK 4
Meiio3 Knerounslii iuki1, €ro nepuopl. MUTO3, €ro CTaAuu U NpOUCXOAIIKE MPOLECChl. bronornueckoe 3HauyeHue

muTOo3a. Meito3 u ero cranuu. IloBeaenune xpomocom B Meiioze. Kpoccunrosep. buonornueckuit cmbici

Mero3a
KonTposbHnas padora MornexyssipHblii ypPOBEHb OPTaHU3aLMH KUBOTO 2
Paznen 2. Ctpoenne u GyHKIHMM OPraHu3Ma 20
Tema 2.1. Ctpoenne OcHoBHOE cogepkaHue 2 OK 2
opraHmsmMa TeopeTnueckoe ody4eHue: 2 OK 4

MHOroK1eTOYHbIE OPTaHNu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3Me.

I'omeocTa3 opranusma u ero nojiepKaHue B MPOLIECCE KU3HEAEATETbHOCTH
Tema 2.2. ®opmbl OcHoBHOE coaep:xaHue 2 OK 2
Pa3sMHOKeHHSs Teoperuueckoe oGydenue: 2
OpraHu3MoB ®opmbl pa3MHOXKEHHUs OpraHu3MoB. becnosoe 1 moyoBoe pa3MHokeHHe. Bubl 0ecronoro pa3MHOKEHHUS.

ITonoBoe pazMHOkeHUE. ['ameToreHes y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne MOJI0BBIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OnTorenes OcHoBHOE coep:kaHue 2 OK 2
pacTeHuii, ;kuBOTHBIX U | TeopeTuyeckoe o0yueHue: 2 OK 4

Ye€JI0BCKA

WnauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpUoOreHes u ero crajauu. IloctamOpruoHanbHbIi NEPUOA.
Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U 4yenoBeka. [IpsMoe u Hempsimoe pa3BUTHE.
bronornueckoe crapenue u cMepTb. OHTOreHE3 pacTeHUH




Tema 2.4. OcHoBHOe coepkaHue 4 OK 2
3akoHOMEpHOCTH TeopeTnueckoe o0y4enmue: 2 OK 4
HacJie10BaHHUsA OcHOBHbIE OHATHUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens

(MOHOTHOpPHTHOE ¥ IOJUTHOPHUIHOE CKpelIuBaHue). B3anMoaeiicTBrie reHoB

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3a7a4 Ha onpeiesieHre BEpPOSTHOCTH BOSHUKHOBEHUSI HACTIEACTBEHHBIX PU3HAKOB MPU MOHO-, JTU-

, MOJIMTUOPUAHOM U aHATTU3UPYIOLIEM CKPEIIUBAHUH, COCTABICHUE TeHOTUITUUYECKIX CXEM CKpPEIIMBAHUS
Tema 2.5. CuenjieHHoOe OcHoOBHOE co/lep:KaHue 4 OK 1
HacJ/leI0BaHHeE TeopeTnueckoe o0y4eHue: 2 OK 2
NMPU3HAKOB 3akonsl T. Moprana. CuieruieHHOe HacjieI0BaHHE TeHOB, HapyleHue cierieHus. Hacnenosanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

IIpakTHyeckue 3aHATHA: 2

Pemenne 3aaa4 Ha OoMnpeaAcIiCHUEC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB IIPpH

CIICTITICHHOM HACJIEZIOBaHUH, COCTABJICHUE T€HOTUITMYECKIX CXEM CKPEIIMBAaHUS
TeMma 2.6. OcHoOBHOE co/iep:KaHue 4 OK 1
3aKoHOMepHOCTH Teopernueckoe odyueHue: 2 OK 2
U3MEHYHBOCTH W3MeHunBOCTh MNpU3HAKOB. BUIbl W3MEHYMBOCTU: HACIEJICTBEHHAss M HEHACIEACTBEHHAs. 3aKOH OK 4

TOMOJIOTMYECKUX PSAOB B HaciencTBeHHOW usMeHunBoctd (H.M. BasunoB). MyranuonHas Teopus

M3MEHYMBOCTU. Buapl MyTanuii u nmpuuuHbl UX BO3HMKHOBeHMs. Kapuotun yenoBeka. HacnencrBeHHble

3a0oeBaHus dYeloBeka. ['eHHbIE W XPOMOCOMHBIE OO0JIE3HM uenoBeKa. boje3Hu ¢ HaclieCTBEHHOU

npeaApacIIoJIOKCHHOCTBIO. 3Hayenue MCI[I/IIII/IHCKOﬁ TCHCTUKH B IPEAOTBPAICHUHN U JICUCHUN I'CHETUYCCKUX

3a00JIeBaHUI YeIOBEeKa

IIpakTuyeckue 3aHATHA: 2

Pemrenue 3aa4 Ha onpe/iesieHNe TUIA MyTaIlUH MIPH MIepeiade HACIeCTBEHHBIX IIPU3HAKOB, COCTABIICHHE

TFCHOTUIIMYCCKHUX CXEM CKpCHIMBAaHUA
KonTposbnas padora Crpoenue U pyHKIIUM OpraHu3Ma 2
Pasnen 3. Teopusi 3Bo/1Iounu 6
Tema 3.1. UcTopus OcHoBHOe cogepkaHue 2 OK -2
3BOJIIOLHOHHOIO Teoperuveckoe odydyenne: 2 OK 4
y4eHHsl. [Tepssie sBomonnonHbie kouuenuu (XK.b. Jlamapk, XK.JI. broddon). Osomonnonnas teopus Y. lapsuHa.
MI/IKpOZ)BOHlOIII/IH Cunreruueckas TEOPH 3BOJIOLNUN U €€ OCHOBHBIC ITOJIOKCHHS.

MukposBomntonus. [lomymnsnus kak 3JeMeHTapHas €IMHNALA SBOJIOLNH. | eHeTHYeCKre OCHOBBI HBOJIIOLINN.
OnemeHTapHble (akTOpbl HBOMOLMU. EcTecTBeHHBII OTOOpP — HampaBisomui (AKTOp 3SBOJIIOLMH.
BunooOpa3oBaHue kak pe3yJbTaT MUKPOIBOJIOLUH




Tema 3.2. OcHoBHOe coepkaHue 2 OK 2
MaKpo3BOJIIOIHS. TeopeTnueckoe o0y4enmue: 2 OK 4
Bo3nukHoBeHHE U Maxkpossomtorusi. PopmMbl M OCHOBHblE HampasieHuss Makpossoiarouuu (A.H. Cesepuos). Ilytu
pa3sBHUTHE JKU3HHU HA JOCTIDKEHUs Onosoruyeckoro nporpecca. Coxpanenue 6uopazHoodpasus Ha 3emIie.
3emure I'unore3bl U TeOpUM BO3HUKHOBEHHUS >XKM3HM Ha 3emiie. llosiBieHne mepBhIX KIETOK M MX 3BOJIOLHS.

ITpoxapuoTs! U 3ykapuothl. [IponcxoxeHrne MHOTOKJIETOYHbIX OpraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX

LIAPCTB 3yKapuoT
Tema 3.3. OcHoOBHOE co/iep:KaHue 2 OK -2
IIpoucxoxnennedenoBe | Teoperuueckoe odyueHue: 2 OK -4
Ka — aHTPOIIOreHe3 AnTpomnonoruss — Hayka o yenoBeke. CucTeMaTHdecKoe IOJIOKeHUE vesloBeka. CXOJCTBO M OTIIMYMSA

4eJloBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIIOLNS COBPEMEHHOTIO YEJI0BEKA.

YenoBeueckue packl U UX €AMHCTBO. BpeMs u myTH pacceneHus yenoBeka 1o miaasere. [lpucrnocobneHHoCcTsb

YeJI0BEKa K Pa3HbIM YCIIOBUSM CPE/Ibl
Paznea 4. Jxonorus 18
Tema 4.1. OcHoBHOeE coep:kaHue 2 OK'1
JKOJIOTHYECKHE Teoperuueckoe ody4yenue: 2 OK2
(bakTopsI U cpebl Cpenbl 0OUTaHUs OPraHU3MOB: BOJHAsI, HA3€MHO-BO3IyIIIHAS, TOYBEHHAs, BHYTpUOpraHu3MeHHas. Ou3nuko- OK 7
KU3HU XUMHUYECKHE OCOOCHHOCTHU Cpejl 00MTaHusl opraHu3MoB. [IprcrnocobaeHust OpraHu3MoB K JKU3HU B Pa3HbIX

cpenax. Ilonstue »skonormueckoro Qaxrtopa. Knaccugukanus skonornuyeckux ¢dakropos. I[IpaBuio

munumyma lO. JIn6uxa. 3akon Tonepantaoctu B. Illendopna
Tema 4.2. Ilonyasinus, OcHoBHOE cogepkaHue 4 OK'1
coodmecTna, Teoperuveckoe ody4enne: 2 OK2
IKOCUCTEMBI DKoJoruyeckas XapakTepUCTHKa BMJ@ WU TOMyJIALMU. OKOJIOTMYECKash HMIIA BHJA. DKOJIOTHYECKHE OK7

xapakTepucTuku nomymsiiuu. CoobiiecTBa U dKocucTeMbl. buolieHo3 u ero crpykrypa. Csi3u Mexay

opranu3smMamu B OuoneHosze. CTpyKTypHblE KOMIIOHEHThl 3KOCHCTEMBI: MIPOAYLUEHTbI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB U OTOK SHEPTUU B 3KocucTteMe. Tpoduueckre ypoBHI

IpakTHyecKue 3aHATHS: 2

Tpoduueckue nenu u cetn. OCHOBHBIE ITOKA3aTeNM IKOCUCTEMBI. briomacca u mpoaykius. JKoIorndeckue

MUpPaMUIbI YUCesl, OMoMacchl M SHepruu. [IpaBuiio nupaMusl SHEPTrUu.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHMM IO IEPEHOCY BELIECTBA M DJHEPrUU B

HKOCHUCTEMAX C COCTaBJIEHUE TPO(PUUECKHX 1eTel ¥ MUpaMu] OMOMAacChl U SHEPIUn

OcHoBHOE coep:xaHue 2 OK1

Teopernueckoe o0yueHnue: 2 OK 2




Tema 4.3. buocdepa - buocdepa — xuBas obonmouka 3emin. Pa3Butue npencrasinenuii o 6uocdepe B Tpynax B.M. BepHanackoro. OK 7
rj100aabHas Ob6nactu 6uocdeps! u ee KOMIOHEHTHL. JKHBOE BeecTBo Onocheps! u ero GyHKINH.
IKOJIOTHYEcKasi cucTeMa | 3aKOHOMEPHOCTH CyIecTBoBaHUs O6uocdepsl. OcoOCHHOCTH OMOCcdephl Kak TII00aTbHOW IKOCUCTEMEI.
JluHnamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTbl BemecTB U OHOr€OXMMHYECKHE ITHKIIBIL.
I'moGanibHBIE YKOJIOTHYECKUE POOIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue OcHoBHoOe cogepkaHue 4 OK 1
AHTPONOreHHbIX TeopeTnueckoe odyueHme: 2 OK2
(axTopos Ha OMocepy | AHTpONOreHHbIe BO3JACHCTBUA Ha Ouochepy. 3arpsA3HEeHHS KaK BHI aHTPOIOICHHOTO BO3ICHCTBHSL. OK 4
AHTponoreHHble Bo3zielicTBrs Ha atMochepy. BosnelictBus Ha ruapochepy. BosnerictBust Ha mutocdepy. OK'7
AHTpOINOreHHbIE BO3ICHCTBUS HA OMOTHYECKHE COO0IIeCcTBA. YTIIYOJICHHO U3Y4YatOTCsl OTXO/Ibl, CBSI3aHHbBIC IK 2.1
C ompeereHHON mpodeccueil/cnenuanrbHOCTbIO
IIpakTHYeckune 3aHATHSA: 2
[IpaxTnueckoe 3ansaTue «OTXO0/IbI IPOU3BOJICTBAY
*B Tom yunciie npogeccHOHATbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe MPAKTHYECKOr0 3aHATHSA 2
[Ipaktuyeckoe 3ansitHe «OTXO0mBI MpoW3BOACTBa». Ha ocHOBe QenepaabHOro Kiaccu()uKauoHHOTO
Karajora OTXOJ0B OMPEIENATh KJIACC OMAaCHOCTU OTXOJIOB; arperatHoe COCTOsHUE U Qu3ndeckyto Gopmy
OTXO0JI0B, 0Opa3yromuxcsi Ha paboyeM MecTe / Ha 3Tamax MPOU3BOJCTBA, CBSA3aHHBIE C OMPEICICHHOMN
npodeccuei/crennaTbHOCThIO
Tema 4.5. Bausinue OcHoBHOE coaepxaHue 4 OK 2
COLMAJIBLHO- Teopernueckoe o0yueHune: 2 OK 4
IKOJIOTHYEeCKHX B Tom yuciie npogeccnoHaNIbHO-OPMEHTHPOBAHHOE COJeP/KaHHe TeOPeTHYeCKOro 3aHATHS 2 OK7
Cl)aKTOPOB Ha 310p0oBbLE 3,[[0pOBLe U €0 COCTaBJIAIOIIUE. q)aKTOpLI, MOJIOKUTEJIbHO M OTPHULATEIBHO BJIMAIOIINME HAa OpraHM3M 2 K 2.2
YeJIOBEKA yenoBeka. [IpobieMa TEXHOTEHHBIX BO3IEHCTBMI Ha 310pOBbE UEIOBEKa (AJIEKTPOMArHWTHBIE MO,
ObITOBast XUMUS, U30BITOYHBIC IIYMBI, paguanus U T.M.). AJanTanus opraHu3Ma 4yenoBeka K (axTopam
okpyxKatome cpeasl. [IpunHnunsl GopMupoBaHus 310poBbecOeperammiero mnopeAeHus. Puznueckas
aKTUBHOCTbH U 3JI0pOBbE. BHOXMMHUYECKHE acTIeKThl pallMOHAILHOTO MUTAHUS
JlaGopaTopHbie 3aHATH: 2

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopHas paboTa «YMCTBEeHHast pabOTOCTIOCOOHOCTb)

OBnazieHue METONAaMH OIPEACIICHHUs] TOoKa3aTelel yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBsICHEHNE
MOJTyYCHHBIX PE3YJbTaTOB W (OPMYIHPOBAHUE BBHIBOJIOB (ITMCHMEHHO) C HCIIOJIB30BAaHHEM HAyYIHBIX
MTOHSATUI, TEOPUN U 3aKOHOB

2.JlabopatopHass pabora «BnusHHe aOWoTHYecKMX (AKTOPOB Ha 4YellOBeKa (HU3KHE U BBICOKHE
TEMIIEPATYPhI)»




N3yyenne MexaHU3MOB aJalTallid OpraHM3Ma 4YeJIOBeKa K HU3KMM U BBICOKMM TeMIleparypam u
OO0BSICHEHUE TOJIYYEHHBIX PE3YJIbTAaTOB U (POpMyTUpOBaHHE BBHIBOJIOB (MHMCHMEHHO) C HCIIOJIb30BAaHHEM
Hay4HBIX [IOHATUH, TEOPUI U 3aKOHOB

*B ToM uHciie nIpodeccHOHATBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue J1a00paTOPHOI0 3aHATHS 2

B kadecTBe TPHUITEPOB CHIDKAIOUIMX pPabOTOCHOCOOHOCTh HCIOIB30BATh YCIOBUS OCYLIECTBICHUS

poeCCHOHATILHOM IeATENILHOCTH: IIIyM, TeMIepaTypa, Gpuzndeckas Harpyska u T..1.
KonTpoabnas padora Teopernueckue acreKkThbl 3KOJOTUH 2
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKaAHME (CONEPKAHUE MPUKJIATHOTO MOTYJIs1)
Pa3gen 5. BuoJiorus B ;KU3HHA 6 OK 1
Tema 5.1. OcHoBHoOe coJep:kaHue 4 OK 2
buorexHoJoruu B Teopernyeckoe coaep:KaHue: 2 OK 4
JKU3HU KAKI0T0 brotexHonorus Kak Hayka u mpou3BoJcTBO. OCHOBHBIE HAIPABJICHUSI COBPEMEHHON OMOTEXHOIOTHH. 2 1K 2.4

Mertonpl OnorexHosnoruu. OObEKThl OMOTEXHOJOTHH. JTHKA OMOTEXHOIOTHIECKUX U TEHETHUECKUX

sKcrepuMeHToB. [IpaBuia noucka u aHannsa GMO3KOIOrMUYECKON HHPOPMALIUU U3 Pa3IMYHbIX HCTOYHUKOB

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaCCOBON MH(OpMaIuK, ceThb IHTEpHET U ApyTrHe)

IIpakTHYeckune 3aHATHSA: 2

Keticpl Ha aHanm3 nHGOPMALIUK O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHIA, 2

KJICTOYHOM MHKEHEPUH, MUIIEBbIX OMOTEXHOJIOIMH. 3aluTa Keica: npeacTaBiIeHne pe3ybTaTOB PeLIeHUs

KeHCoB (BBICTYIJIEHUE C NTPE3EHTAINEH )

*B ToM uHciie nNpodeccuoOHAILHO-OPHEHTHPOBAHHOE CO/lep:KaHue MPAKTHYECKOT0 3aHATHS 2
Tema 5.2.1. BuoTexH0JIOrHM B NPOMBIIIJICHHOCTH 2 OK 1
Tema 5.2.1. OcHoBHoOe€ cojep:kaHue 2 OK 2
buorexHosiornu B IpakTHyecKne 3aHATHS: 2 OK 4
HPOMBIILICHHOCTH Pa3Butue npoMplliuIeHHON OMOTEXHOIOTUH U €€ IPUMEHEHHUE B KHU3HH YellOBeKa, MOUCK U aHaJIM3 2 1K 2.4

uH(pOpMaLMU U3 Pa3IMYHbIX HCTOYHUKOB (HayuHas M yueOHO-Hay4dHas JTUTepaTypa, CpeAcTBa MacCOBOM

uHpopmanuu, cetb IHTEpHET U JpyTrue)

Keticpl Ha ananu3 uHpOpMALMK O Pa3BUTUU MPOMBIIIIIEHHOW OMOTEXHOIOTH (IO Tpynam)

3amura keiica: [IpencraBienue pe3yabTaToOB pelIeHs KeCOB (BBICTYIJICHHE C Mpe3eHTalueil)
IIpome:xxyTouyHasi aTTecTanus Mo JUCHUILIMHE B opMe IK3aMeHa 4
Bcero: 72




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA3OBATEJILHOI
TUCIHATIIAH

3.1. I[.J'Iﬂ peajim3anuu nporpaMmsbl TUCHUIIIMHBI JOJKHbI ObITH NPpEeaAyCMOTPEHDbI
cileayrmue CienuajJbHbI€ IIOMEICHUSA

OcBoenue mnporpamMmbl o6OmieoOpazoBatenbHor auciuuimHael  OO0/.08 buosorus
ocymectBisiercss B ['BIIOY KK «KT3OK», peanusytomero o0pa30BaTelbHYIO MPOrpaMMy
cpenHero obmero oopazosanus B npenenax ocBoenus OITOIT CITO na 6a3e 0OCHOBHOTO OOMIETO
oOpa3oBanusi, B yuyeOHOM KaOuHeTe «buoNOrHs», B KOTOPOM HMMeEETCS CBOOOIHBIN JOCTYH B
HHTepHeT BO BpeMst y4eOHOTO 3aHATHS U B IEPHOJT BHEYUEOHOM JeSITEIbHOCTH 00yYarOIIUXCsl.

ITomemienue kabuHera yaoBieTBopseT TpeboBaHUsAM CaHHUTapHO-3IUAEMHUOIOTMUECKUX
npaBusl 1 HopMmatuBOoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO THUIIOBBIM O0OpYAOBaHUEM,
YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUAX, B TOM UUCIIE CIICUAIU3UPOBAHHON yueOHON MeOenbio U
cpeacTBaMu OOyuYeHHs, JOCTATOYHBIMHU IJI BBINOJHEHHUS TpeOOBaHMN K YPOBHIO MOATOTOBKH
oOyJaromuxcs.

B kaOuHere wuMeeTcss B HAJIMYMHM MYJIbTHMEIUIHOE 00OpYyJOBaHUE, IOCPEICTBOM
KOTOPOT'O YYaCTHHKH 00Opa30BaTENBHOTO IMpoIecca MPOCMaTPUBAIOT BU3YaJIbHYI0 HH(POPMAIIUIO
1o OMOJIOTHH, CO3AAI0T MPE3CHTAINH, BUIC€OMATEPUAIIbI, HHBIC JIOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO U MaTepHAIbHO-TEXHHYECKOTo 00ecredeHus
nporpaMmsl odiieo6pazoBarenbHoi quctuniarnasl O0/1.08 Buosiorust BxoaAr:

TexHuueckue cpeicTBa 00y4eHus:
- [IK ¢ 10cTynoM B UHTEpHET
- MyJIbTUMEIUIHAS JIOCKa

- IPOEKTOpP
B Oubnuoreunsiii GoHA BXOAAT yueOHUMKH, yueOHO-MeToauueckue KomruiekTsl (YMK),

obecnieunBaronue ocsoenne yueOHou auctumummasl OO/.08 bronorus pekoMeH10BaHHbBIE WIN
JIOTIYIIEHHbIE ISl MCMOJb30BaHUS B MPO(ECCHOHANBHBIX 00pa30oBaTENbHBIX OpraHU3aLUsX,
peanu3yonmx 00pa30BaTeNIbHYI0 MPOrpaMMy CpelHero oomero o0Opa3oBaHUS B Hpeaenax
ocsoerus OITOII CITIO Ha 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHusI.

bubnuoreunsit GOH AOMONHEH YHIMKIONEAUSIMH, CIPABOYHUKAMHU, HAYYHON U HAYYHO-
HOIYJISIPHOM, XyJJO’KECTBEHHOU JIMTEPATypOH U Ap....

B mpomecce ocBoenus mporpammbl  yaeOHoW auctummuinabl  OOJ.08 Buomorus
oOydaroruecss HMMEIT BO3MOXKHOCTh JOCTyla K DJIEKTPOHHBIM Y4eOHBIM MarepHalawm,
uMeroecs: B cBOOOJHOM JocTyne B cucreMe MHTepHeT (3JIeKTpOHHbIE KHHUTH, MPAKTHKYMBbI,
TecThl, Matepuainsl EI'D u ap.)

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NpPorpaMMbl

Jns peanu3anuu mporpamMmbl OMONIMOTEYHBIH (QOHA 00pa3oBaTENbHON OpraHU3aLUU
JIOJDKEH MMETh Ie4YaTHble M 3JIEKTPOHHBIE 00Opa3oBaTelibHble M HWH(OPMAIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE JJISl UCIOJIb30BaHUS B 00pa30oBaTeIbHOM Ipolecce, HE CTapIle ISATH JIET ¢
MOMEHTA U3JIaHHUS.

[TevaTHbIe M31AHKS IO PeaTU3aUN 001e00pa30BaTEIbHON AUCIUIIHHBL



1. benses JI.K., demmmmr I'.M., Ky3nenosa JI.H. u ap. buonorust (6a3oBblii ypoBeHs). 10
Knacc. — M., 2014.

2. Nonnera A.1O. buonorus. Bech mkonbHBIN Kypc B cxeMax u tadimnax. — M., 2014,

3. Jlykatkun A.C., Pyaun A.b., CunaeBa T.b. u ap. buonorust ¢ ocHOBaMU 3KOJIOTHU:
Y4eOHUK JUIA CTYA. YUPEXKACHUH BbICIIL. 0Opa3zoBanus. — M., 2014,

4. MamontoB C.I'., 3axapoB B.b., KozmoBa T.A. buonorus: y4eOHHMK Isi CTYII.
yUpexXIeHUH BhICII. 00pa3oBaHus (Oakanaspuar). — M., 2014.

5. Huxurtunckas T.B. buosnorus: kapmaHHbIi cripaBoYHUK. — M., 2015.

6. CuBornazoB B.U., AradonoBa W.b., 3axapoBa E.T. buonorus. O6mas Ouosnorus:
6a3oBbIil ypoBeHb, 1011 kiacc. — M., 2014.

7. Cyxopykosa JI. H., Kyamenko B. C., iBanosa T. B. buonorus (6a30Bsiii ypoBeHs). 10—
11 xmacc. — M., 2014.

3.2.2. DJeKTpOHHbIE U3TaAHUS

1. www.sbio.info (Bcs ©Owuonorus. CoBpeMmeHHas OHOJOTHsS, CTaTbU, HOBOCTH,
OuOIIMOTEKA).

2. www.window.edu.ru (EnuHoe okHO JocTyma K 00pa3oBaTeNbHBIM pecypcam
WuTepuera no 6uosorun).

3. www.5ballov.ru/test (TecT U1 aOUTYpHUEHTOB 110 BCEMY IIKOJILHOMY KypCy OMOJIOTHH).

4. www.biology.ru (buosorus B OTkpeiToM KoJuiemke. CallT COAEPKHUT AICKTPOHHBIN
yueOHuK 1o 6uonoruu, On-line TecTsr).

5. www.informika.ru (OneKTpoHHbII Y4eOHUK, OOBIION CIIHCOK HHTEPHET-PECYPCOB).

6. www.nrc.edu.ru (buonornueckas kaptuHa mMupa. Pa3gen KOMIbIOTEpHOro y4eOHUKA,
pa3paboTaHHOTO B MOCKOBCKOM rOCy/IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

7. www.nature.ok.ru (Penkue u ucuyesarome JKMBOTHble Poccum —  mpoekt
Okonoruyeckoro neurpa MI'Y um. M.B. JlomoHocoBa).

8. www.kozlenkoa.narod.ru (J[iist Tex, KTO y4HMTCSs caM M YYUT JPYTUX; OYHO W
TUCTaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).

9. www.schoolcity.by (bruosiorust B BOIpocax u OTBETax).

3.2.3. JlonoJiHUTEIbHbIe HCTOYHUKH

1. ®epepanbublii 3akoH OT 29.12.2012 No273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepauun».

2. Ilpuxkaz MunoOpunayku Poccunm ot 17.05.2012 Ne 413 «O6 yrBepxkIeHUH
denepabHOTO TOCY/IApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpeaHero (MOJIHOTO) OOIIero
00pazoBaHUN.

3. Tlpuka3z MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUW M3MEHEHUH B
[Tpuxa3 MunucrepctBa o0pa3oBanus 1 Hayku Poccutickoit @eneparun ot 17.05.2012 Ne 413 “O6
VTBEpXKACHUH (PeepaqbHOTO TOCYAAPCTBEHHOTO O00pa3oBaTENbHOTO CTaHIAPTa CPEIHEro
(momHOTO0) 00I1IeTO0 00pa30BaHUs " ».

4. Tlucemo JlemapTamMeHTa rocyAapCTBEHHOW MOJUTUKU B chepe MOATOTOBKH pabodmnx
kanpoB u JJI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexoMeHgauu no opraHu3aium
MOJTY4eHUST CpeTHero 001ero oopa3oBaHus B Mpe/eaax OCBOCHUSI 00pa30BaTeIbHBIX MTPOTrpaMM
cpenHero mpodeccuoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa30BaHUs C YI€TOM
TpeOoBaHuil (enepaabHBIX TOCYIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB M TOJydaeMon
poQ)eCCUU WK CTICIIHAIIBHOCTH CPEIHETO MPOo(eCcCHOHATBFHOTO 00pa30BaHMS.



5. bwuonorus: B 2 1./ mox pen. H.B.Apsiruna. — M., 2010.

6. bBuonorus: pykoBOJACTBO K MPAaKTUYECKUM 3aHATHAM / o1 pen. B.B.Mapkunoii. — M.,
2010.

7. Japsun Y. Counnenus. — T. 3. — M., 1939.

8. Hapsun Y. [Ipoucxoxaenue Bunos. — M., 2006.

9. KoGwuaackuit B.A. ®wmiocodus S5KOI0THU: KPaTKUHA Kypc: yue0. mocooue /s By30B.
- M., 2010.

10. Opinosa D.A. VcTopus aHTPOMOJOTUYECKUX YUEHUN: yueOHUK 11 By30B. — M., 2010.

11. Ilexos A.Il. buonorus, renetuka u mapasutojorus. — M., 2010.

12. Yeo6ouues H.B., I'punesa I'.I'. buonorus. — M., 2010.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpo1b M OLEHKa pe3ylbTaToB OCBOCHHUS 00LIe00pa30BaTeIbHON TUCIUILIMHEI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3YIbTAThI, HAIIPAaBJICHHBIE HA (POPMUPOBAHKE OOIIUX
npodecCHOHATBHBIX KOMIIETEHIIUH 10 pa3/ienaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

Oomas
KOMIIETEeHII Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
us

Paszgea 1. Kinerka — KonTponbnas pabora 1

CTPYKTYPHO- “MonexyJIspHbIi ypOBEHb OpraHU3aLUU
GyHKUMOHAIbHAA eIMHUIA AKUBOTO”

JKMBOTI'0

OK 02 buonorus kak Hayka. O01mmas -3anonnenue Tabnuibl 1. «Onucanue
XapaKTEPUCTUKA KU3HH METO/I0B MHKPOCKOTTMPOBAHHUSI C X
JIOCTOMHCTBAMH U HEIOCTATKAMM)».
-3anonHenue Tabaubl 2 «Bkaaa yaeHbIx
B pa3BUTHE OMOJIOTUN

-3aroIHeHNEe CPABHUTEIHLHOM TaOIUIIBI 3
«CXO0JICTBA U pa3Iuvuil >)KUBOTO U HE
JKMBOT'O».

OK 01 CrpykTypHO-pyHKUHMOHANbHAsA |-OueHuBaeMas Auckyccus 1

OK 02 OpraHu3alys KIETOK -MenranbHas kapra 1 «llo

OK 04 KJIacCU(UKALUU KJIETOK U UX CTPOSHUIO Ha
IPO- U SYKapUOTHYECKUX U 10 LAPCTBAM)»
B MMHHU I'pyIax

-JIaboparopnas padota 1:

«CTpoeHMe KIETKH (pacTeHus, )KUBOTHBIE,
IpuOBbl) ¥ KIETOUYHbIE BKIFOUECHHUS
(kpaxmai, KapOTUHOU/IBI, XJIOPOILIACTHI,
XPOMOILIACTBI)»

-I13 1 «BupycHble 1 GakTepuanbHble
3aboseBanusy. [IpencraBienne yCTHBIX
coOOLIeHUH C Mpe3eHTalue,
MTO/ITOTOBJIEHHBIX IO MEPEUHIO
VCTOYHUKOB, PEKOMEH0BaHHBIX
IpernojaBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATBbHBIE |-DpoHTaNbHBIN ompoc 1

OK 02 (akTOpbI HACIEICTBEHHOCTH -PazpaboTka rioccapust 1

-113 2 «Pemienue 3a1a4 Ha oIpeaesieHUe
MOCIIE0BATEIbHOCTH HYKJICOTH/IOB,
aMHMHOKHCIIOT B HOPME U B CIy4ae
W3MEHEHHS TTOCIIeI0BATEIIEHOCTH
HykneotuaoB JTHK».

OK 02 OOmMmeH BelecTB 1 -dpoHTanpHEI onpoc 2

MpEBpaIICHUE YHEPTUH B KJIETKE | -3arMojJHEHNEe CPAaBHUTEILHOM TabIuIIbe! 4
«XapaKTepUCTUKU TUIIOB OOMEHa
BEILECTBY.

OK 02 JKM3HEHHBIN LUKII KJIETKH. -O0cyx/1eHue 1Mo BOIpOCcaM JIEKIIUU
OK 04 MuTo3. Metio3 -Pa3paboTka eHTh BpeMeHu 1.




«Kn3HeHHBIN UK. Menosy

Pa3nen 2. Ctpoenue u
GyHKUMM opraHuzmMa

KonTtponbhas padora 2 “CtpoeHue u
byHKIMH opraHu3Ma’

OK 02
OK 04

CtpoeHue opranusma

-OuenuBaemasi JucKyccus 2
-MenranbHas kapra 2 «TkaHu, oprassl u
CUCTEMBI OPIaHOB OPTAaHU3MOB
(pacteHust, )KUBOTHBIE, YEJIOBEK) C
KpPaTKOM XapaKTEPUCTUKON UX (PYHKITUI».

OK 02

DopMBI PA3MHOKEHUS
OpPraHHU3MOB

-dpouTtanbHbI onpoc 3
-3anoaHenue Tadbmunbl 5 «KpaTtkas
XapaKTePUCTHKA U IPUMEPHI Popm
Pa3MHOXKEHHUS OPTAaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U 4eJIOBEKa

-Pa3zpaboTka JIeHTBl BpeMeH! 2
«XapaKTepUCTHKA ITAIIOB OHTOI'€HE3a
OTZI€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKa» 10 MUKPOTPYIIIaM
-Tect/ompoc

-CocraBieHue )KU3HEHHBIX I[IUKJIOB
pacTeHuil o oTaenam (MOXOBUIHbIE,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACJIEAOBAHUS

-PazpaboTka rinoccapust 2
-OpoHTaNbHBIN onpoc 4

-TecT o Bompocam JeKIuu

-113 3 «Pemenue 3a1a4 Ha onpeneIeHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJCTBEHHBIX MPU3HAKOB IIPU MOHO-,
JIU-, TOJINTUOPUIHOM M aHAJIU3UPYIOLIEM
CKpEILIMBAHUH, COCTABIICHUE
TCHOTUITHYECKUX CXEM CKPEIIUBAHMS

OK 01
OK 02

CreruieHHO€e HaCIEI0OBaHNUE
MIPU3HAKOB

-Tect

-Pa3pabortka rioccapus 3

-113 4 «Pemenue 3a1a4 Ha onpeaeneHNe
BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJICACTBCHHBIX IPHU3HAKOB IIPU
CIIETIJICHHOM HaCJI€JIOBaHUH, COCTaBICHUE
FCHOTUIIMYCCKHUX CXEM CKPCHIUBAHUA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHUYUBOCTH

-Tecr.

-113 5 «Pemenue 3a1a4 Ha onpeneIeHue
THINA MyTallMy [pYU Nepeaaye
HACJIEICTBEHHBIX ITPU3HAKOB, COCTABJIEHUE
TEHOTUITMYECKUX CXEM CKPEIIUBAHUS.

Pasznea 3. Teopusi 3BoJIIOUU

KonTponbhas pabota 3 “Teopernueckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02
OK 04

Hcropust 3BOIIOLMOHHOTO
y4eHUsl. MUKPO3BOIIOLMS

-OpoHTaNBHBIN 0IIPOC 5
-Pazpabotka rioccapus 4
Jlenta Bpemenu 3. «Pa3Butus
9BOJIIOLIUOHHOTO YYEHUS»




OK 02

Makpo3Bosttonus.

-OuenuBaemasi qucKyccus 3

OK 04 Bo3HuKHOBEHME U pa3BUTHE HCIIOIb30BAaHUE aPTYMEHTOB,
AKHU3HU Ha 3emiie OMO0JIOrNYEeCKON TEPMUHOJIOTHH U
CHUMBOJIMKH JUIsI I0KA3aTeNbCTBA POJCTBA
OpPIraHU3MOB Pa3HbIX CUCTEMATHYECKUX
rpymni
-JIenTta BpeMenu 4. «Bo3HUKHOBEHUS U
Pa3BUTHS KU3HU HA 3eMIIe»
OK 02 [IpoucxoxaeHue yenoBeka — -OpoHTANIBHBIN onpoc 6
OK 04 aHTPOIIOTEHES -JlenTa Bpemenu 5. «[IpoucxoxaeHus
YEeJI0BEKA»
Pa3znen 4. Dxoaorus
OK 01 Okonornyeckue HakTopsl U -Tect o sKosornYeckuM (hakTopam u
OK 02 Cpebl )KU3HU cpeaaM KU3HU OPTraHU3MOB
OK 07
OK 01 [Tonmynsius, cooOriectna, -CocraBiieHue cxeM KpyroBopoTa BEIIECTB,
OK 02 3KOCUCTEMBI UCIIOJIb3Ysl MaTepHAJIbl JIEKLIUU
OK 07 -113 6 «Pemenue npakTHKO-
OPUEHTUPOBAHHBIX PACYETHBIX 3aaHUH 110
IEPEHOCY BELIECTBA U SHEPTUU B
9KOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX
Henei u nupamui 6MOMacchl U SHEPTUN»
OK 01 buocdepa - rmodanbHas -OnenuBaemast nuckyccus 4
OK 02 JKOJIOTMYECKas cucrema -Tecr
OK 07
OK 01 BinusiHue aHTpONOreHHbIX -Tect
OK 02 (hakTopoB Ha Ouochepy -I13 7 “Otxonp1 mpousBoacTBa”
OK 04
OK 07
OK 02 Bimstaue connanbHoO- -OuenuBaemas JUCKyccHs 5
OK 04 9KOJIOTUYECKUX (PAKTOPOB Ha -JIaGopaTtopHoii paboTsI 2:
OK 07 3/10pOBbE YETIOBEKA "Bnusinue abuoTryeckux pakTopoB Ha
YeJioBeKa (HU3KUE U BBICOKUE
Temneparypsl)”
Pa3nen 5. buosorus B :kM3HU  |-3a1uTa Keiica: IpeACcTaBIECHUE
pe3yJIbTaTOB PEIEHUS KEHCOB
(BBICTYIUIEHHUE C IPE3EHTalNEN )
OK 01 buoTtexHonoruu B JKMU3HHU -I13 8: BrimosiHeHHE Keiica HAa aHAIN3
OK 02 KaXkJ10ro MH(}OpMAaLINY O HAYYHBIX JOCTUKEHHSIX B
OK 04 00JIaCTH TEHETHYCCKUX TEXHOJIOTHA,
KJIETOYHOM MHKEHEePUH, MUILEBbIX
O6uoTEeXHOJIOTHH (110 Tpynnam),
MIpe/ICTaBIeHUE PE3YJIbTATOB PEIICHUS
KENCOB
OK 01 [Ipomebinennast Ouorexnonorus |-I13 9: BeimonneHnue kelica Ha aHATU3
OK 02 nH(pOpPMAIMY O PA3BUTUU MPOMBIIIJICHHOM
OK 04 OMOTEXHOJIOTHH (IO rpymIam),




MIpe/ICTaBJICHHUE PE3yIbTATOB PEIICHUS
KENCOB
OK 01 ConmmanpHo-3THueckue acnektsl |-113 10: BeimonHeHue kelica Ha aHaIU3
OK 02 OMOTEXHOJIOT U nHpopManu 00 3TUIECKUX aCHEKTax
OK 04 pa3BUTHUS OMOTEXHOJIOTHH (10 TpyIam),
MpEeACTaBICHUE PE3yIbTATOB PEIICHUS
KelCcoB
IIK 2.1 Opranu3oBbIBaTh U OCYUIECTBIISATH IPUEM U pa3MEIICHUE IOCTEN
TIK 2.2 Opranu3oBbIBaTh ¥ OCYHIECTBJIATH OKCIUTyaTalldid HOMEpHOTo (oHa
- TOCTHUHUYHOTO TIPEITPHITHS
TIK 2.4 Boimonnenue CaHUTAPHO-3MUIEMHOIOTHYECKUX TpeOoBaHuUit K
) MPEAOCTABICHUIO TOCTUHUYHBIX YCIYT




5. KOHTPOJIBHO-U3MEPUTEJIbBHBIE MATEPHUAJIbBI

no cnenraabHocTH 43.02.16 Typu3m u rocTtenpuuMcTBO

5.1 Pe3yabrTarbl 00y4eHusi, persiameHtupoBanubie ®I'OC COO wu ¢ yuérom
NMPUMEPHOIl OCHOBHOM 00pa3oBaTe/IbHOW NPOrpamMMoil cpeaHero oo0mero o0pa3oBaHUs
10011 COO0)

KontposnbHO-u3MepuTenbHble MaTepuaibl MpeIHa3HAYEHBI JIsI KOHTPOJI U OLEHKH
00pa3oBaTeNbHbIX  JOCTHKEHHM  OOy4arommxcsi, OCBAaMBAIOIIMX MpOrpaMMy  y4eOHOMH
mucruuinael QO/1.08 Buosorus, kotopasi sIBISETCS YacThbIO OCHOBHOW TPO(ECCHOHATLHOM
o0pa3oBaTeNbHOIl MPOrpaMMbl MOJATOTOBKHM  KBATU(UIMPOBAHHBIX pabo4yMX, CIyXKalIMX
(mporpamMmbl TOArOTOBKM CHELUAIMCTOB CPEAHETO 3BEHA) [0 CIELHAIbHOCTU CPEIHETO
npodeccuoHaibHOTo 00pa3oBanus 43.02.16 TypusM u rocTenpuuMcTBO.

KontposbHO-U3MepuTenbHble MaTepHalibl BKJIIOYAIOT OLIEHOYHBIE MaTepuaibl Uit
MPOBEJCHUS TEKYLIEro KOHTPOJISI U MPOMEXKYTOUHOM arTecTaluu 1o oO0IieoOpa3oBaTeIbHON
JTUCLUTLIINHE.

KoHTponbHO-u3MepuTensHble MaTepualbl pa3padoTaHbl B COOTBETCTBHH C:

- OCHOBHOW mpodeccHoHaNbHOM 00pa30oBaTeNbHON MPOTrPaMMON IO CIEMUATEHOCTH
43.02.16 Typu3sm u rocTenpuuMcTBO;

— IPUMEPHON IpOrpaMMoii 00111e00pa30BaTEIbHOMN IUCHUILUINHBI «bUonorus»;

- paboueit mporpammoii obieoopazoBarensHoi quctuminabel O0/1.08 buosorus.

Conepxxanne obOuieoOpazoBarenbHor gucuuiiuabl  QOO/.08 buosorus (6a30BbIit
YpOBEHB) oOecreynBaeT AOCTH)KEHHE OOYYarONIMMHUCS CIEAYIOIMIUX pPe3ylbTaTOB OCBOCHUS
JTUCLHUIITMHBI Ha 6230BOM ypOBHE NOAT0TOBKH, Toaexaiux mposepke (OK, I1K), u nanpasneno
Ha JIOCTIDKEHHE BCeX TMYHOCTHBIX (nanee — JIP), meranpenmernsix (aanee — MP) u npeaMeTHbIX
(manee — I1P) pe3ymbraToB 00y4YeHUs, PETIAMEHTUPOBAHHBIX (eiepalIbHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM cpeaHero obiero oopazosanus (nanee - PI'OC COO) u ¢ yueTom
MPUMEPHOW OCHOBHOW 00pa30oBaTeNIbHON MpOTrpaMMBbl CpeIHEro oomero odpasoBanus (manee —
ITOOII COO0).

Kon u
A IInanupyemsie pe3yabTaThl OCBOCHHS THCHUTIINHBI
HAaUMeHOBaHHe
OpPMHPYEMBbIX
(popmupy N Oo0mmue JucnunianHapHblie
KOMIIeTEeHIU
OK 01. B yacTu TpyA0BOro BOCIMTAHMSA: - c(OpMHUPOBAHHOCTH 3HAHHUI O MECTe
Bei6uparts - TOTOBHOCTb K TpPYAY, OCO3HAaHHUE | M pOJIU OHMOJOIMH B CUCTEME HAy4YHOTO
c110co0bl LIEHHOCTHU MacTepCTBa, TPYyA0I00ue; 3HAHMUS, (GyHKIMOHATIBHON
pelieHus 3aaq .
- TOTOBHOCTb K AKTUBHOH JEATEIBbHOCTU | TPAMOTHOCTH 4YEJIOBEKA JJI PEIICHUs
npogeccuoHaIbH . . 5
oif nesTenpHocTy | TEXHOMOTHUECKOH M CONMANBLHOM | XKH3HEHHBIX MPoOIIeM;
PUMEHHUTEIBHO K | HATPABICHHOCTH, CIIOCOOHOCTSD | - c(OpPMUPOBAHHOCTH yMEHUS
Pa3INYHBIM MHULUNPOBATh, IUTAHUPOBATh U | pacKpbIBaTh coJiepiKaHue
KOHTEKCTaM CaMOCTOSITENIbHO ~ BBIMOJIHATH ~ TaKylO | OCHOBOIIOJIAraloMIMX OMOJIOTUYECKUX
JeSITeIbHOCTD; TEPMHUHOB U TOHSATUH: )KU3Hb, KIIETKA,
- UHTEepeC K pa3IuuHbIM cdepam | TKaHb, OpraH, OpPraHu3M,  BU],
npodecCHOHAIBHOMN 1eITeTbHOCTH, MOMYJISALUS, SKOCHCTEMa, OHMOICHO3,
OBnanenue YHUBEpCaJbHBIMH | Onocepa;  merabonusm  (oOMeH
y4eOHBIMU [I03HABATEJIbHBIMU | BELIECTB U IIPEBpAIECHUE DHEPIUH),
JNENCTBUSAMU: rOMeOoCTa3 (camoperynsanus),
a) 0a3oBbIe JJOTrNYeCKHe 1eiiCTBUA: OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIus YKUBBIX CHCTEM,




- CaMOCTOSITETbHO (hopMyIHpOBaTh |
aKTyaJlu3upOoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yYCTaHaBJIMBATh CYILLIECTBEHHBIN

IMPU3HAK U1 OCHOBAaHMHA JIIA

CpaBHCHHS, KJIaCCU(UKALINN u
0000111eHM;

- ONpeNeNiATh IENH JACSITCIbHOCTH,
3a/1aBaTh TMapaMeTpbl U KPUTEPUU UX
IOCTHIKEHHS,
- BBISABIATH  3aKOHOMEPHOCTH U
MPOTUBOPEUYUST B  pPacCMaTPUBAEMBIX
SIBIICHUSX

- BHOCHUTb KOPPEKTHBBI B JICITCIBLHOCTb,
OILICHUBATh COOTBETCTBUE PE3yJIbTATOB
LIEJISIM, OLICHUBATh PUCKH IOCJCICTBHIMA
JIEATEBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHHUE TIPU

PCIICHNH )KU3HCHHBIX HpO6J'IeM

0) 0as3oBble  mHccJeI0BaTEIbCKHE
AeHCTBUA:
- BIaAeTh  HaBBIKAMU  y4eOHO-

UCCIIC/IOBATeIIbCKOW M MPOEKTHOU
NeSITeJIbHOCTH, HAaBBIKAMH Pa3pelICHUs
npo0Jem;

- BBEBJATH MNPUYUHHO-CIICACTBCHHBLIC

CBA3M M aKTyaJu3UpoBaTh 3ajJauy,
BBIIBUTaTh TUIIOTE3y €€ pEeIlIeHus,
HaXOJUTh apryMeHThI JUISt

JIOKa3aTeNbCTBA CBOMX YTBEPKICHMI,
3aJaBaTh [apaMeTppl U  KpPUTEpUHU
peleHus;

- aHaJM3UPOBATH IIOJIyYEHHBIE B XOJ€

PCIICHUA 3aga4uu PE3YIbTATHI,
KPUTHYCCKU OILICHUBATh nx
JOCTOBCPHOCTD, IMPOTrHO3UPOBATH

U3MEHEHHE B HOBBIX YCIIOBUSX;
- yMETb IIEPEHOCUTh 3HAHHUA B
MO3HABATENbHYI0 U MPAKTHYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- yYMeTb MHTErpUpOBaTh 3HAHUA U3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIJIBUraTh HOBBIE MJIEW, IpeJjiaraTh
OpPUTHHAJIbHBIE MTOIXO0/IbI U PELIEHUS;

JUCKPETHOCTb, caMoperyJisius,
CaMOBOCITPOU3BEICHNE
(penpoaykiusi),  HaCJI€ICTBEHHOCTb,
W3MEHYUBOCTh, JIHEPrO3aBHUCHUMOCTb,
pocT M pa3BUTHE,  YPOBHEBad
OopraHu3aus;

- c(hOpMUPOBAHHOCTh YMEHUS
pacKpbIBaTh coziepxKaHue

OCHOBOIIOJIATAIONINX OHUOJIOTHYECKUX

TEOpUA M  TUNOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
3BOJIIOLIUOHHOM, IIPOUCX 0K ICHUS
YKU3HU U YEJIOBEKA;

- c(hOpMUPOBAHHOCTh YMEHUS
pacKpbIBaTh OCHOBOIIOJIArAFOIINE
OHMOJIOrHYecKHe 3aKOHBI u

3akoHomepHoctu (I. Mengens, T.
Moprana, H.W. BaBunosa, 2. ['exkens,
®. Mrounepa, K. bapa), rpanunsl nx
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

- TIpUOOpETEeHUE ONBbITa MPUMEHEHUS
OCHOBHBIX METO/IOB Hay4HOI'0
MO3HAHMUSI, HCTIOIb3yEeMbIX B OMOJIOTHH:
HAOMIOJIEHUST W OMHCAHHS IKUBBIX
MpPOLIECCOB U

CHCTEM, SIBJICHUI;

opraHu3anun n IMPOBCACHUA
OHOJIOrTYECKOr0 SKCIICPpUMCHTA,

BBIJIBIDKEHUSI THUIIOTE3, BBISBICHUSA
3aBUCUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, O00BSICHEHUS
MOJIYYeHHBIX pe3ynbTaTOB u
(dhopMynupoBaHUs BBIBOJIOB c
UCIIOJIb30BAHUEM HAYYHBIX TOHATHMH,
TEOPUI U 3aKOHOB;

- c(hOopMUPOBAHHOCTH YMEHUS
BBIJICJISITh  CYIIECTBEHHBIE TPU3HAKU
KJIETOK

BHUPYCOB, MIPOKapuoT |

9YKapHOT; OJTHOKJIETOYHBIX U
MHOTOKJIECTOYHBIX OPTaHU3MOB, BUJIOB,
OHOreoIcHO30B u 9KOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  OOMeHa
BEIIIECTB W TPEBPAICHUS JHEPTUU B
KJIeTKe, (DOTOCHHTE3a, MIACTHYECKOTO
u HHEPreTUYECKOTo oOMeHa,

XEMOCHHTE3a, MHTO3a, Melio3a,




- CIIOCOOHOCTHh HMX HCIOJB30BaHUS B | OTUIOAOTBOPCHUS, pa3BUTHS u
IO3HaBaTeIbHOU " COLIMaIbHOMI Pa3MHOKEHHUS, VHIMBHyadbHOTO
TIpaKTHKe pasBuTHs opraHusMa (OHTOreHe3a),
60pbOBI 3a CYULIECTBOBAHUE,
€CTECTBEHHOI'O otOopa,
BUJI000pa30BaHus,
IPUCIIOCOOTIEHHOCTH OPTraHU3MOB K
cpene oOuTaHus, BIIUSIHUS
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOIIOTEHHBIX M3MEHEHUN B
9KOCHCTEMAX CBOCH MECTHOCTH,
KpYroBOpOTa BEIIECTB U MPEBPAIICHUE
sHeprum B onocdepe;
- ¢(hOpMUPOBAHHOCTH YMEHHS PEIIaTh
OHOJOrMYecKHe 3aJayd, COCTaBISATh
TCeHOTHITNYECKUE CXEMbI CKPEIINBaHUS
JUIS pa3HBIX THUIIOB HAaCJEIOBaHUS
NPU3HAKOB Y OPTraHU3MOB, COCTABIISTh
CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B
JKOCHCTEMAX (uenu IIATaHHUs,
MUIIEBBIE CETH)
OK 02. B o0gacTH LEHHOCTH HAYYHOIO | - c(hOpMUPOBAHHOCTh YMEHUU
Hcnonp3oBath TMO3HAHUS: KPUTHYECKH OLIEHUBATh HMH(OPMAIUIO
COBPEMCHHbIC - cOPMHPOBAHHOCTE MHPOBO33PEHHS, | GUOIOrUUECKOTO coJiepIKaHus,
CpeCTBa Toucka, COOTBETCTBYIOIIETO COBPEMEHHOMY | BKJIFOYAIOLIYIO TMICEB/IOHAYYHBIC
j{iﬂgii)enmunn YPOBHIO pa3BUTHS HayKH U | 3HAHUSI W3 Pa3IMYHBIX HMCTOYHUKOB
MHpOpMALHH 1 0OIIeCTBEHHOH MPAKTHUKH, OCHOBAHHOTO | (CpecTBa MaccoBOW WHGOpMAIH,
I/IH(I)OpMaI_II/IOHHLI Ha Auajiore KyJiabTyp, CHOCO6CTByIOHICFO HAay4YHO-IIOIMYJIAPHBIC MaTepHaJILI);
€ TCXHOJIOTHH IS | OCO3HAHUIO CBOCTO MecTa B | HHTCPOPETUPOBATh STUYECKUC
BHITIOTHCHAA MOJINKYJIBTYPHOM MUDE; ACIIEKThl COBPEMEHHBIX HCCIIEI0BAaHUMN
saftad - COBEpIIECHCTBOBAHUE S3BIKOBOM U | B 6uosorumy, MeIULUHE,
npogeccuoHalbH .
off nesrebrocrn | ATATSIBCKOH KYNBTYPHI KaK CpejicTBa OMOTEXHOJIOTHH; paccMaTpuBaTh
B3aUMOJICHICTBUA MEXJy JIOABMU U | TJ00albHbIE HKOJIOTHUECKUE
MIO3HAHUS MHPA; poOIIEMBI COBPEMEHHOCTH,

- OCO3HaHUE IIEHHOCTH  HAY4YHOU
JeSITeNIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATh MIPOCKTHYIO "
HCCIIEIOBATEIBCKYIO JIeATEITbHOCTh
WHJUBUJIyaJIbHO U B TPYIIIIE;
OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU MO3HABaTEJIbHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanmeii:

- BJaJeTh HaBBIKAMHM  IOJyYEHUS

uH(pOpMallMi U3 HMCTOYHHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATh

(¢hopMHpOBaTh MO OTHOIIEHHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

- c(OPMHPOBAHHOCTH yMeHUu#
c03/1aBaTh COOCTBEHHbIE MHCbMEHHbIE
U YCTHBIE COOOILIEHHS Ha OCHOBE
Ouosnormueckod  uHpopmanuu U3
HECKOJIBKUX MCTOYHUKOB, I'PaMOTHO
HCIIONB30BaTh IOHATUMHBIN anmapar
Ouonorun




[IOMCK, AaHaJIU3, CHUCTEMATU3aLUI0 U
UHTEPIPETALMIO uHpopMauu
pa3IMYHBIX BHJIOB u bopm
IIPE/ICTABIICHHUS,;

- co3lmaBaTh TEKCTHI
dopmarax Cc  ydeTom
UHPOpPMALIUU M TEIIEBOW ayJIUTOpPUH,
BBIOMpAs ONTUMAJTHHYIO bopmy

B Pa3JIM4YHbIX
Ha3HAa4YCHU

MpEACTaBJICHUA U BU3yaJIM3allhu,
- OLICHUBAThb AOCTOBCPHOCTD,
JICTUTUMHOCTH I/IH(bOpMaLII/II/I, €C
COOTBCTCTBUC NPABOBBIM W MOPAJIbHO-

OTHYCCKHUM HOpMaMm;

- UCTIOJIb30BATh cpencTaa
MH()OPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHH B
penIeHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpTraHru3allMOHHBIX 3aJga4d C
coOII0ICHUEM TpeOoBaHUI

OPrOHOMUKH, TEXHHKH OC30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHus,
NPaBOBBIX W ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUA U

3aIIUThI uHbopMaIu,
MH(pOpPMaLOHHON 0e30MacHOCTH
JUYHOCTH
OK 04. - TOTOBHOCTh K  CaMOpa3BUTHIO, | - NMPHOOPETEHUE OIbITa MPUMEHEHHS
OddexTrBHO CaMOCTOSTEIBEHOCTH 1 | OCHOBHBIX METOJI0B Hay4YHOTO
B3aMMOJIEHCTBOBA | canoompe/ieeHnIo; MO3HAHMSI, HCTIOIb3yEeMbIX B OHOJIOTHH:
Tb U paboTaTh B HAOMIOJIEHUST W OMHCAHMS IKUBBIX
-OBJIQJICHUE HaBBbIKAMH y4eOHo- .
KOJUIEKTHUBE U . . CUCTEM, IIPOLIECCOB U  SBJICHUI;
u BAaTENbCKOM, TPOEKTHOW |
KOMaH/1e CCIIeI0BATEECKON, POCKTHO OpraHu3alu u MIPOBEACHUS
COnMaAIbHOM ACATCIBHOCTH, OHMOJIOTHYECKOTO 9KCIIEPUMEHTA,
Osianenue YHMBEPCAJIbHBLIMH | BEIABMIKCHUSI TUIOTE3, BBIIBJICHUSA
KOMMYHHUKATUBHBIMHU 1CHCTBUAMMU: 3aBUCMMOCTH MCXKAY HCCICAYCMbIMHU
0) coBMecTHasl 1eATeIbHOCTD! BC/IMMHHAMH, OOBACHEHHS
- MMOHUMATh U MCIIONB30BaTh | 1OTYICHHBIX pe3y/IbTaTos 1
. (hopMynupoBaHUS BBIBOJIOB c
IpEeUMYyIIeCTBa KOMaHTHOM " .
o WCIIOIB30BAaHUEM HAYYHBIX TTOHATHH,
WHIUBUTYaIbHON PabOTHI; TeOpHil ¥ 3aKOHOB
- [pUHUMATh [EJIM  COBMECTHOM
JeATETbHOCTH,  OpPraHU30BbIBaTH U
KOOpAMHUPOBaTh JCUCTBHS 1O €€
JOCTHKEHUIO: COCTAaBIISITh J1aH

NENCTBUH, paclpeAessaTh POJIU C yUETOM




MHEHUI Y4aCTHUKOB 00CyX/1aTh
pe3yabTaThl COBMECTHON pabOThI;

- KOOPAMHUPOBATH U BBIIIOIHATH paboTy
B YCJIOBUSIX PEaJIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh
CTpaTernyeckoe

Ppa3IMIHbIX

ITIO3UTUBHOC
IIOBCACHUC B
CuTtyanusix, IIPOABJIATH

TBOPYECTBO M BOOOpakeHue, ObITh
WHULUATHBHBIM

Osgianenue YHHBEPCAJbHbIMH
peryJsiTHBHBIMHU e CTBUAMM:

) NpUHATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U apPryMEHTHI
Ipyrux B11{0)1 ()7 npu

PE3YyIbTAaTOB ACATCIBHOCTH;

aHaJIn3¢€

- TpU3HABaTh CBOE MPaBO W IIPABO
JIPYTUX JIIOJIEH HAa OIINOKY;

- pa3BUBAaTh CIOCOOHOCTh TOHHUMATh
MUP C MO3UIIMHU APYTOro YeJIOBEKa

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocOepekeH
U0, TPUMEHSTh
3HaHUs 00
W3MEHEHUU
KJIUMara,
TIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ ekTUBHO
JIEHCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 001acTH 3K0JI0r14eCcKOro

BOCIIMTAHUS:
- c(hOpPMUPOBAHHOCTh SKOJOTHYECKON
KYJIBTYDBI, MOHUMAaHUE BITUSTHUS

COLIMAIBHO-9KOHOMHYECKUX IPOIECCOB
Ha COCTOSIHUE IPUPOIHOM M COITUATLHON
cpepl,
XapakTepa 3KOJOTHUECKUX MPoOIeM;

OCO3HaHUE rJ100aJIbHOTO
- IUIAHWUPOBAaHHE M OCYIIECTBIICHHUE
JICHCTBUM B OKpYyXKaroLIeH cpene Ha
OCHOBE 3HAaHMs LEJIEeH YCTOWYHMBOIO
pa3BUTHS YEIIOBEYECTBA;

aKTUBHOE HETpUATHE JEHCTBUH,
IIPUHOCSIIMX BpeJ OKPYXKAIOLIEH CPee;
- yMEHHUE IIPOrHO3UPOBATh
HeOJIaronpusITHbIE JKOJIOTHUYECKHE
IIOCJIEICTBUS IpeIpUHIMAEMbIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pAacIIMpEeHUEe OIbITa ACATEIbHOCTH
HKOJIOTMUYECKOM HAIPaBIEHHOCTH;

- OBJIQJieHWE HaBBIKAMU  y4eOHO-
HCCIIEIOBATENIbCKOM,  IPOEKTHOW U
COITHAJILHOM NTeATEIIFHOCTH

- c(hOpMHUPOBAHHOCTh YMEHUS
NPUMEHSTh TMOJTYYEHHBIC 3HAHUSA IS
00BSICHCHHS OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHHM, JJI TPUHATHUS
NPaKTUYECKUX peleHui B
IIOBCEIHEBHOW  JKM3HU C  LEJBIO
obOecrieueHrss 0€30MacHOCTH CBOETO
37I0POBbSI U 3J0POBBS OKPYKAFOIINX
arofe,  coOMIoAeHHs  3J10POBOTO
o0pa3a JKHM3HM, HOPM TIPaMOTHOTO
NOBEACHUS B OKpY>Karoleu
MIPUPOTHOMN cpene; [IOHUMAaHue
HEOO0XOIUMOCTH HCIIOJIb30BaHUS
JIOCTHXKCHH COBPEMEHHOW OHOJIOTUH
¥ OMOTEXHOJIOTHI 711 PalliOHAIBHOTO
MIPUPOJIOTIONE30BAHUS




5.2 KoHTpo/IbHO-U3MePHUTEIbHbIE MATEPHAJIBI 110 ciennaabHocTH 43.02.16 Typusm n
roCTeNnpMUMCTBO

KonTponbHo-uzmepurensubie  matepuansl (ganee — KHM) mnpencraBineHsl B Buie
MEXIUCLUUIUIMHAPHBIX 3aJjaHUi U HaIlpaBJIEHbl HA KOHTPOJIb KAYECTBA U YIIPABJIEHUE IIPOLIECCOM
npuoOpereHuss 00y4yaroIMMUCS HEOOXOIMMBIX 3HAHHWH, YMEHHUH, HABBIKOB U IPOLECCOM
dbopMUPOBaHUS KOMIIETCHIIMA, OIMPEACICHHBIX OCHOBHOW 0Opa30BaTENbHOW MPOrpaMMOi
cpenHero mpogecCHoHANBHOTO o0pa3oBaHus Mo obmieoOpasoBarenbHo aucuuiinae O0/1.08
Buosnorust nocpeacTBOM TEKYIIErO KOHTPOJISI yCIIEBAEMOCTH, NPOMEXYTOUYHOM aTTecTalluei.
KH1M paspaboTtan ¢ onopoil Ha CUHXpOHU3UPOBaHHbIE 00Pa30BATEIbHBIE PE3YNIbTATHI U C YIETOM
npodeCCHOHATBPHON HANPaBICHHOCTH 00pa30BaTENbHOM MPOTrPaMMBbl  JUISL  CIIEHUAIBHOCTH
43.02.16 Typu3m u rocTenpuuMCcTBO.

Konbr dopma KOHTPOJIS U BapuanTsl
oOpa3oBat OLICHUBAHMUS MEXIUCHUTITMHAPHBIX
Ne paznena, €JIbHBIX 3ajaHui
TEMBI pe3yabTar Texymmit [IpomexxyTou
OB KOHTPOJIb Has
(OK, IIK) aTTecTamus
Pazgen 1. Knerka- | OK 01 OK3aMeH 3anonHeHue TabIuLbl
CrpykrypHo- OK 02 1. «Onucanne MeTo0B
¢pyuxunonansnas | OK 04 MUKPOCKOIIUPOBAHMUSI C
eIUHHUIA JKUBOI'0 IIK 2.2 UX TOCTOUHCTBAMU U
Tema 1.1 buonorus HEJIOCTaTKaMM.
KaK KOMILJIEKCHAs -3anosHeHNe TaOIUIIbI
HayKa 2 «BkJaj y4eHbIX B
pa3BUTHE OHOTIOTHI
-3anonHeHue
CPaBHUTEJILHOU
Tabaunel 3 «Cxoncrea
U pa3auduil ;KMBOTO U
HE J)KUBOTO».
Tema 1.2. OK 01 JIaGoparopHas OK3aMeH -OuennBaemMas
CtpyKTypHO- OK 02 paborta Nel muckyccus 1
(byHKIMOHATIbHAS OK 04 IIpaxTueckas -MeHTanbHas kapra |
opranu3zarnus kiaetok | [1K 1.4 paborta «ITo knaccudukanuu
Nel KJIETOK U UX CTPOEHUIO

Ha Mpo- U
AYKapuOTHUYECKUX U 110
apcTBam» B MMHHU
rpyrmnmax
-JlaGopaTopHas pabora
1:
«CTpoeHue KIETKH
(pacTeHusi, )KUBOTHBIE,
rpuObl) U KIETOYHBIE
BKJIIOUEHUS (Kpaxmall,
KapOTHHOUIBI,
XJIOPOILIACTHI,
XPOMOILIACTHI)»

-II3 1 «BupycnHbie u
OakTepHaIbHbIE
3a00JI€BaHUA).




IIpencrasnenue yCTHBIX
cooOmIeHuni c
MpEe3EHTaLUEMN,

MOATOTOBJICHHBIX IO
IIEPEYHI0 HCTOYHUKOB,

PEKOMEHI0BAaHHBIX
IpenoaaBaTeneM

Tema 1.3 OK 01 [IpakTuueckas DK3aMeH ®poHTaneHbIH onpoc 1

CTpyKTypHO- OK 02 pabora Ne 2 -Pa3pabotka rimoccapust

(hyHKIIMOHATLHBIE OK 04 KontponbHas 1

baxTopsl pabota Ne 1 -I13 2 «Pemenue 3amau

HaCJICACTBCHHOCTHU Ha oIpeaciIcHue
I10CJIEI0BATENBHOCTH
HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U
B CIy4yae M3MEHEHUus
MOCJIEI0BATEIbHOCTH
HykneotuoB JTHK».

Tema 1.4 O6men OK 01 DK3aMeH -OponTanbHbIi onpoc 2

BEILECTB U OK 02 -3arnonHeHue

NpEBpaILCHUE OK 04 CPaBHHTEIBLHOM

SHEPTHUHU B KIIETKE [IK 2.2 Ta6IUIII 4
«XapaKTEepUCTUKN
TUIIOB oOMeHa
BELIECTB.

Paznen 2. Ctpoenue | OK 02 DK3aMeH -O0cyxaeHue 1no

u GyHKIUU OK 04 BOIIPOCAM JICKIIUU

opraHusma IIK 2.2 -PazpaboTtka JICHTBI

Tema 2.1. Ctpoenue BpPEMCHH 1.

OpraHrh3Ma «Knu3HeHHLIN UK.
Merio3»

Tema 2.2. ®opmbl OK 02 OK3aMeH OuenuBaemas

Pa3MHOKEHHUS OK 04 TUCKYyCCHS 2

OpraHU3MOB. [IK 2.2 -MeHTanbHass kapra 2
«TkaHu, opranel U
CUCTEMBI OpraHoB
OpraHu3MoB (pacTeHus,
KUBOTHBIC, YEIIOBEK) C
KpaTKOU
XapaKTepUCTHUKOW  HX
byHKIHI.

Tema 2.3. OK 02 OK3aMeH Pazpabotka jeHTHI

OHrorenes OK 04 BpEMEHHU 2

pacTeHui, «XapaKTepUCTUKA

KUBOTHBIX, ATarioB OHTOT'€HE3a

yenoBeKa OTJEIIBLHOM TPYIIION

JKUBOTHBIX M YETIOBEKA»
110 MUKPOTPYIIIIaM
-Tect/ompoc




-CocraBnenue
JKU3HEHHBIX IIUKIIOB
pacTeHud MO OTIeaM
(MOXOBUIHBIE,
XBOIICBUIHBIC,
MarnopOTHUKOBUIHBIE,
rOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)

Tema 2.4
3aKOHOMEPHOCTH
HacJIeI0BaHU.

OK 02
OK 04
IIK 2.2

[IpakTueckoe
3ausaTreNe3

DK3aMeH

-Pa3zpaboTka rioccapus
2

-OpoHTanbHbIN orpoc 4
-TecT no Bonpocam
TIEKIIUU

-113 3 «Pewmenue 3anau
Ha oInpezeeHue
BEPOSTHOCTH
BO3HUKHOBCHUS
HACJICJICTBEHHBIX
MPU3HAKOB TIPH MOHO-,
JU-, TIOJIMTUOPUTHOM U
aHATU3UPYIOIIEM
CKpCIIMBAHUH,
COCTaBJICHUE
TCHOTUITUYECKIX CXEM
CKPEILMBAHUS

Tema 2.5
CueruieHHOoe
HacJIeJOBaHUE
MIPU3HAKOB

OK 02
OK 04

[IpakTueckoe
sausaTueNe4

DK3aMeH

-Tect

-PazpaboTka rimoccapus
3

-I13 4 «Pemenne 3amau
Ha omnpeneneHne
BEPOSITHOCTH
BO3HUKHOBCHUA
HACJICIACTBCHHBIX
HpI/ISHaKOB HpI/I
CIIETIJICHHOM
HACJICAOBaHUH,
COCTaBJICHHUE
FeHOTUITUYECKUX CXEM
CKpELIMBAHUS»

Tema 2.6
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

OK 02
OK 04
[IK 2.2

[IpaxTrueckas
pabota Ne 5
KoHntponbHas
pabota Ne 2

DK3aMeH

KonrponsHnast pabota 2
“Ctpoenue U (GyHKUUHU
opranusma’

Tecr.

-II3 5 «Pemenune 3amay
Ha OINpeJelieHne Tuma
MyTalluy MpU nepeaaye
HACJIEICTBEHHBIX
IIPU3HAKOB,
COCTaBJICHHE




TCHOTHUIIMYCCKHUX CXEM
CKpCUIUBAHUA.

Pasznen 3. Teopusi OK 01 dK3ameH ®poHTaIBHBIN OITPOC 5
3BOJIIOLMHU OK 02 -Pa3zpaboTka rioccapus
Tema 3.1 cTopus OK 04 4
3BOJIIOLIUOHHOTO K 2.2 Jlenta  Bpemenu 3.
YYEHUS. I[IK 1.4 «Pa3Butus
MukposBosronus. 3BOJIIOLIIOHHOTO
YUEHUS»
Tema 3.2 OK 01 dK3ameH OuenuBaemas
Maxkpo3Bontonus. OK 02 auckKyccus 3
Bo3nukHoBeHune OK 04 HCII0JIb30BaHUE
KU3HHU Ha 3emJie K 2.2 apryMEHTOB,
I[IK 1.4 OMOJIOTHYECKOI
TEPMHUHOJIOTUH U
CUMBOJIMKH IS
JI0Ka3aTeNIbCTBA
pPOJICTBAa OPTAHU3MOB
pa3HbIX
CHUCTEMATUYECKUX
rpynmn
-Jlenta Bpemenu 4.
«BO3HUKHOBEHUS 51
pa3BUTHUSL JKU3HU  HaA
3emiie»
Tema 3.3 OK 01 dK3ameH ®poHTaIBHBIN OmIpocC 6
[Ipoucxoxnenue OK 02 -Jlenta Bpemenu 5.
yeJoBeKa- OK 04 «IIpoucxoxaeHus
AHTPONOTEHE3 K 2.2 YeTIOBEKa
IIK 1.4
Paznen 4. OK 01 3K3ameH TecT o PKOIOrHYECKUM
IKOJI0rHusA OK 02 dakTopam u cpenam
Tema 4.1 OK 04 KM3HH OPraHU3MOB
DKOJIOTUYECKHUE OK 07
(bakTopbI U CpeIbl IIK 2.2
AKUZHU
Tema 4.2 OK 01 [IpakTHueckoe | dk3ameH CocraBnenue cxem
[HonyAnus. OK 02 3aHsTre Ne6 KpyTrOBOPOTa BEILIECTB,
Coo0ecTsa. OK 04 HCIIOJIB3YsI MaTepUabl
DKOCHCTEMBIL. OK 07 JEKINH
K 2.2 -113 6 «Pemenue
MIPAKTHKO-
OPUEHTUPOBAHHBIX

pacueTHBIX 3aJaHUil 1O
MEePEeHoCy BelllecTBa M
SHEPTUM B SKOCHUCTEMAX
C COCTaBJICHHE
Tpouueckux memnen u
nupamMul OMOMAacChl U
SHEPTUH




Tema 4.3 buocgepa- | OK 01 JK3ameH OnenuBaemas
rio0anbHas OK 02 nuckyceus 4
JKOJIOrnyecKas OK 04 -Tect
cucrema. OK 07
I1K 2.2
Tema 4.4 Bmusanune | OK 01 IIpakTnueckoe | 3K3ameH Tect
AHTPOIOT€HHBIX OK 02 3ausitue Ne7 -I13 7 “OTX0/bI
(pakropoB Ha OK 04 IPOM3BOICTBA”
ouocdepy. OK 07
I1K 2.2
Tema 4.5 Bnusnue OK 01 JlaGopaTopHasi | dk3ameH -OneHnnBaemMast
COLIMAJIbHO- OK 02 pabota Ne2 aUcKyccus 5
JKOJIOTUYECKUX OK 04 KontposnbHas -JIaboparopHoii paGoThI
(hakTopoB Ha OK 07 pabota Ne3 2:
3710pOBbe UenoBeka. | [1K 2.2 "Bnausinue
aOMOTHUYECKHIX
(bakTOpOB Ha YEIOBEKA
(HM3KME W  BBICOKHE
TeMieparypsl)"
Paznea 5. OK 01 [IpakTudeckoe | dKk3ameH 13 8: Brimonnenue
Buosorus B xxu3Hu | OK 02 3aHsTHE Ne® Keiica Ha aHaJu3
Tema 5.1 OK 04 uHbOPMALHH 0
buorexuonoruu B [IK1.4 HAYYHBIX IOCTHIKCHHUSX
KU3HH KaXI0TO0. B 06IaCTH
TeHETUYECKUX
TEXHOJIOTHH, KJICTOYHOM
WHXCHEPUH, THIIEBBIX
OMOTEXHOJIOTHH (o
rpymmam),
MpeACTaBICHUE
pe3yIbTaTOB  pEIICHUS
KENCoB
Tema 5.2 OK 01 [TpakTudeckoe | dKk3ameH -II3  9: BeimonHeHue
buorexnonoruu B OK 02 3aHsATHEN9,10 Kelica Ha aHauus3
MIPOMBIIIJIEHHOCTH OK 04 MHPOPMALINH O Pa3BUTHH
K 1.4 IIPOMBILIICHHOU
OMOTEXHOIOTHIA (o
rpymmnam),
MIpEACTaBICHUE
pe3yIbTaTOB  PEIICHUS
KENCoB
I[13 10: BeimonHenue
Kenca Ha aHaIu3
uH(popManuu 00
ATUYECKUX acrmeKTax
pa3BUTHS

OMOTEXHOJIOTHH (mo




rpynmnam),
IIpe/ICTaBICHHE

pe3yIbTaTOB perieHus
KEHUCOB

Kpurepun oneHuBaHUsI YCTHBIX OTBETOB HA BONPOCHI MPOMEKYTOYHOH aTrTrecTanuu B ¢gopme
IK3aMeHa

® [I0JIHOTA U NIPAaBUJIBHOCTh OTBETA;

®  CTEleHb OCO3HAHHOCTU YCBOCHHUS;

®  [I0CJIEA0BATENHLHOCTD U3II0KEHUS,

®  yMEHHE MOJTBEPIUTH OTBET CBOMMHU [IPUMEPAMH;
«5» - OTBET MOJHBINA, MPaBWIbHBIA, MaTepuall YCBOGH M MOITBEPXKIACTCS CBOMMHU MPHMEpPaMHU,
OTBEYAET CBSI3HO, I0CIIEI0BATEIILHO, 0€3 HEI0UETOB WM JI0ITYCKAET HEKOTOPbIE HETOYHOCTH.
«» - oTBeT OIM3KUH K «5», HO CTYJIEHT JIOMYCKAeT HETOYHOCTH, KOTOPBIE JIETKO UCIPABIISIETCS CaM.
«3» - oOyyarommiicss 0OOHapy>KMBAaeT TIOHUMAaHKE M3JIaraéMoro Marepraa, HoO OTBEYaeT HETOYHO, 10
HABOJSIIIMM BOIPOCaM, 3aTPYAHSETCS caM NpHUBECTH Mpumep. VcrmpapisieT TONBKO € MOMOIIBIO,
U3JIaraeT MaTeprall HECBS3HO.
«2» - o0ydarommiicas 0oOHapyKMBaeT IMOJHOE HEMOHMMAaHWE HM3/IaraéMoro Marepuaina, OTCYTCTBHE
OTBETa

Kpurepusivi oneHkH pe3yJibTATOB BHEAYANTOPHOH CAMOCTOATEIbHOM PadoThl 00y4arouerocs
SIBJISIIOTCSL S

- YPOBEHB OCBOEHHS Y4eOHOIO MaTepuaa;

- YPOBEHb YMEHHS UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS [P BHINOJIHEHUH ITPAKTHUYECKUX 3a/1ay;

- YpoBeHb c(hOPMUPOBAHHOCTH OOILIEYIECOHBIX YMEHUH;

- YPOBEHb YMEHMS aKTMBHO HCIIOJb30BaTh 3JIEKTPOHHbBIE 00pa30BaTelIbHbIE PECYPChI, HAXOIUTH
Tpedyrolytocs HH(pOpMaIUIO, U3ydaTh €€ U IPUMEHSATh Ha MPAKTUKE;

- 000CHOBAHHOCTb U YETKOCTb M3JI0KEHHSI MaTepHaa;

- oopMIIeHIE MaTepraia B COOTBETCTBUM C TPeOOBAaHUSAMU CTaHIapTa MPEeIPUATHS;

- YPOBEHb YMEHHS OPUEHTHPOBATHLCS B MOTOKE HH(POPMAIIMH, BBIIEIATH I1aBHOE;

- YpOBEHb YMEHHUS YeTKO C(hopMyaupoBaTh MpoOsieMy, MPEUIOKUB €€ pelleHHe, KPUTHUECKU
OLICHUTb PEILIEHUE U €r0 TOCIE/ICTBUS;

- YPOBEHb YMEHHs OIPEAEIUTH, MPOAHAIN3UPOBATh AIBTEPHATUBHBIE BO3MOXKHOCTH, BAPUAHTHI
JICHCTBMIA;

- YPOBEHb YMEHUS CPOPMYIHPOBATH COOCTBEHHYIO MO3UIIUIO, OLIEHKY M apryMEHTHPOBATh €€.

5.3 KoHTPOJIbHO-0LIEHOYHBIE CPEICTBA U KPUTEPUH OLIEHKHU TEKYIIero KOHTPOJIsI 3HAHUI

5.3.1 OueHouHble cpeAcTBa 51 NPOBEIECHHS TeKYLIero KOHTPOJIS OCBOGHHSI Y4eOHOI
aucuummabl OO/ 08 buosiorus

1.1. 3aganusi ¥ ITAJIOHBI OTBETOB /LISl IPOBEICHUS TEKYILEr0 KOHTPOJIS

PA3JIEJI 1. Knerka- cTpyKTYpHO-(YyHKIIMOHAJIbHAS €IMHUIIA ;KMBOT 0.
Tema 1.2 CTpyKTYpHO-(DyHKIIMOHATBLHASI OPTaHU3AIUS KJIETOK.

4.1 JanmoaHeHHe TAOJIALBI
Tabnuma 1 — Briag ydeHbIX B pa3BUTHE OHOTIOTUI

Y4enblit Bpemennoii neproj Kpatkas xapakrepuctika paboThl Y4€HOT0




Tabmuua 2 — CxoJCTBa M pa3iHyus )KUBOTO U HEKUBOTO

Crenudpuueckue
2Kusas npupona Hexusas npupona
0COOCHHOCTHU
Tabmuna 3 — XapakTepUCTUKH TUTIOB OOMEHA BEIIECTB
Jlokann3anus B DHepreTuveckas
3Tall [Ipoueccol
KIIETKE [IEHHOCTh

Tabnuua 4 — @opMbl pa3MHOKEHUS

KAACCUOUKRALNSA ®OPM PASMHOMKEHMUSA

®OPMbI Pa3MHOXEHUS

B

Becnonoe . Monosoe
Denexne Pa3mHOXeHu1e ‘ CnusH1e OfHOKNETON-
Knetkn cnopamu H HbIX OpraHM3MoB IapreHorcHes
| ]
AmUTO3 (npsiMoe MuTo3 (Henpsmoe: Cnusinue ramet
Aenexve) Aenexnne)
BeretatneHoe
Y XNBOTHbBIX Y pacTenwii
\ [ | \ |
MoukosaHne Yactamu tena KopHem Mo6eramu Nucteamn
[ [ |
BugonsmeHeHHbIMK noberamu Yeamu OtBoaKaMn YepeHkamn

(knyBHAMM, NyKOBULLAMW, KOPHEBMULLLAMW)

L HAHKE @) vi.com/blo_znanie

4.2 Pa3pa0oTKa JIeHTbI BpeMeHH

1.2 KusHenHbi nuki. Meiios

MEMO3

Meii03 COCTOHT U3 2 JJe/IeHHH.

IlepBoe festenne Meiio3a (I) Ha3pIBaeTcs
pedyKyuoHHoe.

Bropoe fesienne meiio3a (II) Ha3biBaercs
IKeayuoHHoe.

@2"’ S ".

Kax/oe Je/ieHHe Meiio3a COCTOHT H3 4 q)as ‘ ‘

1 genenne: II penenne:

-IIpodasa I - ITpodaza II

-Mertadasa I - Meradasa II ‘ AMAGRIAT .
-Anadaszal - Anadasza II [ —— |
-Tenodasza I

- Tenogaza IT (._) - . .




2.XapaKTepI/ICTI/IKa OTAIllOB OHTOT'CHC3a OTACIIbHBIX I'PYIII )KUBOTHBIX U YCJIOBCKA

STAlNblI OHTOMEHESA
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3.Pa3BuTHE 3BOITIOIMOHHOTO YUEHHUS

Tepaxanr Hpen nceobuieii mimenaemocTit "
Vb 50 | NPEBPALICHILE OAHMX CYIIECTR -%

FKunoe muunn " uexum Kupbie
nyve! P

Hemoxpur
(0k0%0 460370 . po ) | "3 1A
= = .

Duneaoxa Gopbﬁe 32 KM 3L AKHBRIE OPraniIMB BOIHHKIN
(490-430 rr. po u.3) CAMOIAPOKACHUA W3 THHBL
Apucrorean a Xuaoit " Been
(384-322rr. ponn ) NPUPOAE BIANMOCHERIAHO.

Biziel cOrtaHbI BOrOM, NOCTOAHHL I HEMIMEHHLL
KJluuneit Cowaan kAACCHOUKALINO PACTEHUTE xumuux.
(1707-1778) TloMecTia HeaoBeKa B 0K OTPAA ¢ 00e 1L

Buaon » nj pong ner.Coynan kaaccuduxauno
5. Jlamapx xumunxw nuponn nep.yno!eopmo

(1744-1829) IBOMOUMI. DAKTOPAMH VOO ABARIOTCR

K CAMOCABEPUICHCTBOBAHMIO.

Y Japuin (“
(1809 -1882)
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4.BO3HMKHOBEHHWE U Pa3BUTHE KU3HU Ha 3eMJie
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S.IIpoucxoxkaeHue YemoBeKa

@ AHTPOMNOrEHE3 |

YenoBek

IPAMOXONANIHEA

>
130 reic. JteT
A0 .o,

300-45 roic.
JIeT 10 1.9,

5 - 1 vunn. sier nasan
L

4.3 Pa3zpa0oTka MEeHTAJIbHON KapThl

1.Knaccudukanus KJIeToK ¥ UX CTPOSHHS Ha MPO- M yKaproTax

Kiaerounas crenka

Mesocomer
Mem6GpasHEIe Opra-
HOMIBI

Pubocomer
ITurockener

Croco6 norJoneHn s
BeIleCTB KJIETKON

l'IumeBapnTenbﬂue
BaKyoOJIH

Muros u meiios
TameTs!
HKryruxn

Paamepsr

BaemMas «6aKTepHah-
HOM XpOMOCOMO¥i»

Ectb. O6b19HO0 00paso-
BaHA NIEKTHHOM M My-
peuHOM

Ecrn
O6BI9HO HET

Ecre. Menkne

Her

TpascnopT yepes Kie-
TOYHYIO CTEHKY

Her

Her

Her

EcTh, HO oT/IHUAaIOTCA
110 CTPOEHHIO
MuameTp B cpegHeM
0,3—5,0 MEM

Tpusnaxu IIpoxapuors! DyKapHoThl
SAnpo Her. THK naxoauTcs Ects. UMeeT o60o109Ky u3
B IATOILIA3Me naByx memopan. ConepkuT
AAPBIITKH
Tenernyeckmit Konenesas Moaexkyna JInueitasie Monexy sl JIHK,
MaTepHuas JHK, yci0BHO Ha3bI- OpPraHU30BaHHEIE B XPOMOCO-

MBI

V KUBOTHBIX — HeT, y pac-
TeHu oGpasoBaua neanao-
30#, y rpubOB — XUTHHOM

Her
Ecrs

Ecte
Ectn
DaronUTO3 ¥ NHHOLMTOS

Ects

Ects
Ects
Ects

Juametp no 40 Mmxm u Gostee

2.Txanu, opraHbl U CUCTEMBI OPraHOB OpPTaHU3Ma

Knertka

AnnapaTbl OpraHoB

Msiwednas TKans

CucreMma opraHoB

SUPERFICIAL LAYER OF MU




4.4 PazpaboTka rioccapust
1.CtpykTypHO-(GYHKIMOHATIBHBIE (PAKTOPHI HACIIEOBAHUS

I'en — smo uacme monexynvr JJHK, umerowas onpeodeneHnyro nociedo8ameibHOCb
HYKIeOmMUo0o8 u npeocmagiaowas coobou eouHuyy @OYHKYUOHUPOBAHUSA HACIeOCMBEEHHO20
Mamepuana.

I'enom — co80KynHOCMb 6cex 2eHO8, HAXOOAWUXCS 8 2aNI0UOHOM Habope xpomocom. Ilpn
OIJIOJJOTBOPEHHH J[Ba FTEHOMA POJUTEIBCKUX I'aMET CIMBAIOTCA U 00pa3yroT eHOTHII.

TI'enomun — cosokynnocmu 6cex 2eHO8, 3aKNOYEHHbIX 8 OUNIOUOHOM HAOOpe XPOMOCOM,
unu kapuomune. KapuoTun — NoaHbI HAOOP XPOMOCOM, XapaKTEPU3YIOLIUICS y KaXXI0ro BUAa
UX CTPOTrO ONPE/EIIEHHBIM YUCIIOM U CTPOECHUEM.

DyHnKyuu 2eHos:

e  XpaHEHHE HaCIeICTBEHHOH MH(pOpMaIuy,

e  yIpaBiieHUE OMOCUHTE30M OelKa U APYIHX BEIECTB B KIIETKE;

e  KOHTpOJIb 32 Pa3BUTUEM U CTAPEHUEM KIIETKH.

Bce rensl genstcs Ha TpU IPYIIIBL:

e CmMpPYKmypHble — KOHTPOJIUPYIOT Pa3BUTHE MPU3HAKOB IYTEM CHUHTE3a COOTBETCTBYIOILHX
(bepMeHTOB;

e pecynamopHbvle — YIPABIAIOT JEATEIbHOCTbIO CTPYKTYPHBIX I'€HOB;

*  MOOynAmMOpHble — CMEUIAIOT MIPOLECC MTPOSBICHUS IPU3HAKOB B CTOPOHY €r0 YCHJICHUS WU
ocabyieHus1, BIUIOTh /10 MOJIHON OJIOKUPOBKH.

2.3aKOHOMEPHOCTH HACJIEIOBAHUSA

T'ubpuo — opranms3M, TOJNYYCHHBI B pe3ylbTaTe CKpelMBaHUS JABYX QopMm ¢
JIbTEPHATUBHBIMU (KOHTPACTHBIMU ) MPU3HAKAMH.

Monozubpuonoe —  CKpeIIMBaHUE 10  OOHOU  nape adbTEPHATUBHBIX  IPU3HAKOB.
JIOMUHaHTHBIN ajIeTbHbIN FeH A olpeienseT pa3BUTHE KEJITOW OKPACKU CEMSH, a PELIECCUBHBIH
QIJICNTPHBIA TEH 8 — 3eNIeHOW OKpackh. TakuMm o0pa3oMm, pa3BHTHE NPU3HAKA OKPACKH CEMSH
00yCJIOBJIEHO OHOM Mapoi ajuledbHbIX TeHOB, A U a.

Jlueubpuonoe — ckpemyBaHye 10 ABYM MapaM ajJbTEPHATUBHBIX MPU3HAKOB. AJLICJIbHbBIE
reHbl A U @ OIIpeseNIsiloT pa3BUTHE, COOTBETCTBEHHO, JKEJITOM M 3€JI€HOW OKpacku CeMsH, a
aJutesibHbIe TeHbl B u b — nerepmunupyror passutne Gopmbl ceMsiH, COOTBETCTBEHHO, TeH B —
rnaakoi u red b — mopumHucToil. Takum 00pa3oM, pa3BUTHE MPU3HAKOB OOYCIOBICHO ABYMS
napamu aJuIeNIbHBIX TeHOB (A U @ — TeHbl OKpacku; B u b — rensr Gpopmsr).

Ilepeuuii 3axon I'. Menaens — 3akon eounoodpaszus 2ubpudos nepeoco noKoieHus — Npu
CKpEIIMBAaHUM TOMO3UTOTHBIX OCOOEH, pa3lnyaromMXcs IO OJHOM Mape albTepHATHUBHBIX
IPU3HAKOB, HA0JI0JaeTcsl eIMHO0Opasue ruOpyuI0B IEPBOTO MOKOJIEHUS, KaK 10 TEHOTUITY, TaK U
1o geHoTumy.

Bmopou 3axon I'. Mennens — 3akon pacwjennienus — IpyA CKPEIIMBaHUU T€TEPO3UTOTHBIX
ocobOeil, oTIMYarImMXcs MO OJHOM TNape albTEpHATHUBHBIX NPU3HAKOB, HaOIIOAaeTcs
pacuienenue B cooTHomeHnu 3:1 — no ¢enoruny u 1:2:1 — o renorumy.

3.CuenieHHoe HAC/1eJ0BAHHE IPH3HAKOB

XpoMocoMHAasi TeOpHUSl  HACJEACTBEHHOCTHM —  TEOpHUs, COMNIACHO  KOTOPOM
nepegaya HacjlIeICTBEHHOW HH(opMaluy B psily MOKOJICHUH CBSI3aHA C Mepeaayeil XpoMocoMm, B
KOTOpPBIX B ONPENECIEHHON W JIMHEHHOW IOCJIEI0BAaTEIbHOCTH DPACIOJIOKEHBI TE€Hbl. — 3TO
COBMECTHOE HaclieIOBaHNE T'€HOB, PACIOJIOKEHHBIX B OJTHOM U TOM K€ XpOMOCOME.

CuenieHHoe HAclIeI0BaHUE INPU3HAKOB - — AITO COBMECTHOE HACIIEOBaHHE TI'€HOB,
pacroI0KEeHHBIX B OIHOM U TOH ke XpoMocome. [IprMepsl npu CleTIEHUH ¢ T0JI0M AaJbTOHU3M,
reMopwIns, TUIEPTPUX03, paHHee oOmbiceHue, muonarus J[lromenHa (X xpomocoma) ,
CYJIOPOKHBIE pacCTpoiicTBa, (PeHUTKETOHYpHUS, caxapHblil tuadet (Y xp)

He3aBucumoe HaciiefoBaHMe —  HACJIE€IOBAaHUE  IPU3HAKOB, TEHbI  KOTOPBIX
JIOKQJIM30BaHbI B PA3HBIX Mapax TOMOJOTUYHBIX XPOMOCOM.

HexpoccoBepHble raMeThl — raMeThl, B IIpoliecce 00pa3oBaHUsl KOTOPHIX KPOCCUHTOBEP
HE MPOU30ILIEN.



KpoccoBepHbie ramerbl — raMeThl, B Tpolecce 00pa3oBaHMUS KOTOPHIX MPOU3OIIEI
KpoccuHrosep. Kak mpaBuio KpoccoBepHbIe TaMEThl COCTaBISIOT HEOOJNBIIYIO YacTh OT BCETO
KOJINYECTBA raMeT.

HepexomMOuHaHTBl — TUOpHIHBIE 0COOU, Y KOTOPBIX TaKOE€ K€ COueTaHHe MPU3HAKOB,
KAaK U y POJUTEIEH.

PexomMOMHAHTBI — TUOpPUIHBIE 0COOM, UMEIOLINE WHOE COYETaHHWE NMPU3HAKOB, YEM Y
poauTenen.

4. AcTopus 3BOJTIONMOHHOIO YYeHUS

[Ton »3BomronMel MNOHUMAIOT HEOOPATUMBIM MOCTENEHHBIM MPOLECC HCTOPUUYECKUX
W3MEHEHUH KUBOTO

Wnesm 00 M3MEHSIEMOCTH KHMBBIX CYIIECTB HMPOTHBOCTOSUIM T'OCHOJCTBOBABIINE MHOTO
BEKOB M BCErJa NOJJIECPKUBAEMble ILIEPKOBBIO MPEACTABICHUS O BO3HUKHOBEHHMH >KHBOTO B
pe3ysbTare aKkTa TBOPEHHUs, O MOCTOSHCTBE W HEM3MEHHOCTH BCETO CYIIECTBYIOIIETO, KOTOPBIE
BIIOCJIE/ICTBUH OOBEANHUIIO HICATUCTUYECKOE TEUCHHE - KPEAI[HOHU3M.

Tpancdopmusm - uaen 06 od6pazoBaHnu 3eMiIH B pe3yabTaTe KOCMHUECKONW KaTacTpodsl,
0 3apOXKIEHUH «KPYIMUHOK XHBOTO BEIIECTBa» MOJ BIUSHUEM TEIJa, O MOSBICHUH HEMHOTHX
BUJIOB, NX BUJIOM3MEHEHUH B MHOTOYHUCIICHHBIE BU/IBI TIOJ] BIUSHUEM (DaKTOPOB CPEIIBI.
«JIECTHUILY BEIIECTBY, OTPAKABIIYIO YCIOKHEHHE IIPUPOIHBIX 0OBEKTOB, HAYMHAS OT MHHEPAJIOB
U 3aKaH4MBasl 4eJI0BeKOM. CTYyIEHH JIECTHUIBI COOTBETCTBYIOT 3HAYUTEIBHBIM 3TallaM pPa3BUTHUS
IPUPOIBI - TPEBPALICHUIO HEOPTaHMYECKUX BEIIECTB B OPraHUIECKHE, BOSHUKHOBEHHUIO Y )KUBBIX
CYIIECTB HOBBIX KaueCTB, B TOM YHCIIE OUIYIICHHS, MBIIIIICHUS U T.II.

Xau Baruct Jlamapk (1744-1829). Ero koHIeINIHs, M3JI0XKEHHAss B OCHOBHOM TpYie
«Dunocodus 3oonorumn» (1809), x0T 1 HOCHIIA YMO3PUTETBHBIN XapaKTep, HO OTpaXkajia IEPBYIO
B HCTOpPUU OHOJOTUU TIOMBITKY IOMCKAa MAaTepUaIbHOrO0 (aKkTopa HU3MEHEHHS >KUBBIX
OopraHu3MoB. B kauecTBe TakOBOrO OH yKa3all U3MEHEHUS BHEUIHEH Cpelbl, KOTOphIe MpsmMo (Y
pacTeHuil) WU ONOCPENOBAaHHO (Yepe3 HEPBHYI0 CHUCTEMY Yy JKHUBOTHBIX) BBI3BIBAIOT
peoOpa3oBaHUs KUBBIX CYIIECTB.

4.5 ®@poHTaANBHBIN onpoc

1.CTpyKTYypHO- (PyHKIMOHAJbHBbIE (AKTOPHI HACTE0BAHUS
1. I'en, cBoiicTBa reHa?

2. Oco0eHHOCTH CTPYKTYPHOH OpraHn3alny TeHa TPOKAPUOT

3. TUMIBI TEHOB DYKApUOT

4. KogoH — 3T0?

2.00MeH BelecTB U NpeBpalleHne SJHEPrumn

1. OcHOBHOE 3HAaYEHHE IUIACTHYECKOT0 OOMEHA BEIIECTB B KIIETKAX ?
2. UTo cTpoHTCS B KJIETKAX YeJIOBEKa U3 aMUHOKHCIIOT?

3. MeTtabomm3M-310?

4. Otanune aHaboau3Ma oT Kkaraboauszma?

3. ®opMBbI Pa3MHOKEHUS

1. Kakoii nporiecc Ha3pIBaeTCs pa3MHOKEHUEM

2. Kakue cyniecTByrOT TUIIBI Pa3MHOKEHHSI OPTaHU3MOB?

3. OHTOTE€HE30M Ha3bIBACTCS?

4. Konbtorauuei y nunpy3zopun-Tydenbku Ha3bIBaeTCs mpolecc?
4.3aKOHOMEpPHOCTH HACJIC/I0BAHUSA

1. I'en- sTo

2. AlIenbHEIC TSHBI —

3. Yem ompeaenseTcsi KOJIMIeCTBO TaMET, KOTOPOe 00pa3yeT 0coOb
4. Kak Ha3bIBaeTCs SIBICHUE MAPHOCTH MPU3HAKOB?

S5.McTopus 3BOJIOLHNOHHOI0 YYCHUS



1. KakoBbI cuiibHBIE U c1a0ble CTOPOHBI CUCTEMBI opranudeckoro mupa K. JInnues?

2. ChopmynupyiiTe OCHOBHBIE MOJI0OKEHMS 3BotonioHHOoN Teopun JK. b. Jlamapka.

3. IlepeuncinTe NpeanOoChbUIKM BO3SHUKHOBEHMSI JTapBUHU3MA

4.IlepeuncnuTe OCHOBHbBIE TIOJIOKEHUSI CHHTETUYECKON TeOpUHU IBOJIIOLINN

6. IIpoucxoskaeHne yejaoBeKa

1. CxoacTBO yennoBeka U MIIEKOMUTAIOLINX CBUIETENHCTBYET 007

2. Kaxoe 3HaueHue UMeNO MPUOOPETEHHE JIIOIbMU HEIPOUTHON pachl TEMHOTO LIBETa KOXKH?
3. UenoBek yMelblid OTHOCUTCS K

4.V yenoBeka B CBA3U € IPSIMOXOXKACHUEM?

4.6 IlonroroBka yCTHBIX COO0IIEHMI ¢ Mpe3eHTanMel

@opMy.THPOBKA 3aIaHUS: TIOATOTOBHTE YCTHOE COOOIICHNE U MPE3EHTALIUIO 00 OHOM
HaCJIeICTBEHHOM 3a00JsieBaHUM U3 nepedHst. PaboTa BeinonHseTcs B napax. B ctpykrype
COOOLIECHHUS U NIPE3EHTalUU HEOOXOAUMO OTPA3UTh:

1. Ha3Banue 3a0oseBanus
2. Tunwuszanus 3a0oaeBaHus
A) reHOMHOE / TeHHOE / TTOJIMTEHHOE / XPOMOCOMHOE
b) ayrocoMHO-TOMUHAHTHOE / ayTOCOMHO-PELIECCUBHOE / CLIETIIIEHHOE C TOJI0OM
CymHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knunuueckue nposiBieHus 3a001eBaHus
YacroTa BCTpeuaeMoCTH
JlmarHocTuka
HcTounuku uHpopmaium.
IIpumepHbIii epevYeHb HACIEICTBEHHBIX 3200J1eBAHUI Yel0BeKa

No ko

Cunapom DHrenbmMaHa
MyxkoBucuuao3

Cungpom ITupcona

Cungpom /layna,

Cungpom Knaitngpensrepa,
Cungpom llepemesckoro-
Tepnepa,

7. Cunapom DnBapica,

8. CHHIPOM «KOIIaYbeTro KPUKa»
9. CepnoBHIHOKJIETOUHAS aHEMUS
10. Heitpodubpomaro3

11. JTanmbTOHU3M

12. T'emodpumust

13. ®enunnkeTonypus

ocoarwhE



Yek-auCT AJ5 OLEHKH Npe3eHTaAluu

OneHuTe Npe3eHTaluIo 10 CIEAYIOINUM KPUTEPUIM:

DneMEHTHI CoJepKaHus Hanuune | OtcyrcTBHE

1. TuTynbHBIN Caia

1.1 HasBanue 3a0o0eBanus

1.2 | CBenenus 00 aBTOpax

2. JlaHa moJiHas THIHM3aus 3a00J1CBaHUs

3. [TokxazaHa CyniHOCTh MyTallUU

4, OnucaHbl KIMHUYECKHE TPOSIBIICHUS
3a00JIeBaHUs

Ykazana yacTora BCTPCUYACMOCTD

Omnucana IUarHoCTHUKa

Yka3zaHbl ICTOYHUKH UHPOPMALTUT

Co0mroieHre eAMHOTO CTHIIS MPE3CHTAIIMI

© © N o O

Martepuan ObU1 HHTEPECEH

10 Matepuan OblI OJIE3€H

4.7 OuenuBaemMasi IMCKycCHS

1.CpTyKTYypHO-PYHKIIMOHAIbHAS OPTaHU3AIUS KJIETOK

1. I'ne BeIpabaThIBaeTCs KIETOUHAS SHEPTUS?

2. B 4eM 3aKIr09ar0TCsl 0COOCHHOCTH CTPOSHUS MHTOXOHIPUI?

3. Knetka — ctpykrypHas u pyHKIMOHAIbHAS €AMHUIIA KUBOTO, TOUYEeMy?

4. Bona — ocHOBA *KU3HU, TTOYEMY?

2. CTpoeHue opraHnu3zma

1. Yro B Temne yenoBeka sBISETCS MPOBOAHUKOM MH(OPMALIUK OT OPraHOB K MO3TY

2. Hayka, usyuatoniasi CTpOCHHE 4eJI0BeKa?

3. UTo HEe OTHOCAT K (DYHKIIHSIM TICUSHH ?

4. KocTH ¥ MBILIIBI COEUHSIOTCS C TOMOUIBIO?

3. Makpo3BoJiionus

1. K sMOpHuonoruueckum JoKa3aTeabcTBaM 3BOTIOIMHU OTHOCST?

2. TTaneoHTONOrHYECKIM JJOKA3aTeIbCTBAM IBOFOIIMHA OTHOCUTCS?

3. B pe3ynbraTe MakpoIBOIIOIUHN 00pa3oBacs?

4. Ilpumep nanoanantauuu?

4. buocgepa — rii06aabHast IKOJIOTHYECKAas cUCTeMa

1.I'moGanpHOE moTerieHue: Mu@ uim peaTbHOCTh? UTO BaM M3BECTHO O JAHHOM SIBJICHUU?
Kakue ¢akTpl Cy1ecTBOBaHUS WM OTCYTCTBHS INI00AJIBHOTO MOTETJICHUS BaM U3BECTHBI?
2.00bsicHUTE, Kakue (PaKTOpbl OTPAaHUYMBAIOT PaCIpOCTPAHEHHE KU3HU B aTMOc]epe,
mutochepe, ruapocdepe.

3.Kak M0OXHO oXapakTepHu30BaTh HCTOPUUECKIE U3MEHEHHSI POJIM YeJioBeka B Onocdepe?



4.B 4éM COCTOHT LIEHHOCTh OXpaHbl Onopa3zHoobpazus? UTo NpUBOIUT K COKPALICHUIO
O6uonoruueckoro paznoodpasus? [louemy ass yenoBeuecTBa BaXKHO HE IONYCTUTh 00€THEHUS
OonopaznooOpazus?

5. Buausinve coumajbHO-3KOJOTHYeCKNX (PaKTOPOB HA 310POBbE YeJI0BEKA

1. KaK BAMSIOT pa3in4Hble (JaKTOPBI Ha 3710pPOBbE?

2. 0COOEHHOCTH CBSI3U KYJIBTYPbI U 3J0POBbsI?

3. K uemy npuBezaeT HapylieHue OMOPUTMOB?

4.YT10 Takoe mpoliecc akceiepanun?

4.8 Tect

K B3anMoneicTBUAM aJlIeIbHBIX TEHOB HE OTHOCHT:

1) smmcTas, momMepuro, MOIUGUITUPYIOIIee TeHCTBUE TEHOB
2) KoonepaIu, MHOKECTBEHHBIN aJlIen3M
3) cBEpXIOMUHHPOBAHUE, KOMILLIEMEHTAPHOCTh
4) KOZIOMHUHHUPOBAHUE, IPOMEKYTOUHOE JOMUHUPOBAHNE

14. [IposiBieHne y TETEPO3UTOT MPU3HAKOB, JECTEPMUHHUPYEMBIX JBYMs  aJUIEISIMU
HaOJr01aeTCs MpHU:
1) cBepXIOMUHUPOBAHUH
2) smmcrase
3) KOLOMUHUPOBAHUU
4) omumepun

15. HacnenoBanue ueTBepTOi IpyIIbl KPOBU OTHOCAT K TUILY B3aUMOAECHCTBUS:
1) KOIOMMHUPOBaHHE
2) cBEpXIOMUHHUPOBAHUE
3) nonHOEe JOMUHUPOBAHUE
4) NpoMeXyTO4YHOE IOMUHUPOBAHUE

16. HacnenoBaHue MIMHIIMIUIOBONW OKPAacKU y KPOJIMKOB KOHTPOJIMPYETCS TPEMsl ajlIeNsIMU:
A,a u ah. Kaxxgast oco0b SIBIISIETCSI HOCUTEJEM TOJIBKO ABYX M3 HUX. DTO IpUMeEp:
1) KOMITJIEeMEHTapHOCTH
2) koormnepaiuu
3) MHO>XXECTBEHHOT'O aJuIeIn3Ma
4) nonumepun

17. IlosiBnenne HOBOOOpa30BaHMN TMpPU COBMECTHOM JAEWUCTBUM JABYX JIOMHHAHTHBIX
HEAJICJIbHBIX TEHOB, KOIJa B TOMO3UIOTHOM MJIM B TE€TEPO3UTOTHOM COCTOSTHUU
pa3BUBAETCs HOBBIM NMPHU3HAK, HAOIIOJAEeTCS TIPU:
1) KoMIIEMEHTapHOCTH
2) koomepanuu
3) NOJTHOM JOMUHHUPOBAHUU
4) neiicTBUM TeHOB-MOAU(PHUKATOPOB

18. Ecniit o;tiH JOMUHAHTHBIN TeH TIOJABIISIET ASUCTBUE IPYTOro JOMUHAHTHOTO T€HA, TO - 3TO
IpuMep:
1) peuieccuBHOTO 3MKCTa3a
2) nonuMepun
3) TOMHUHAHTHOTO MHUCTa3a
4) MHO>KECTBEHHOT0 aJlIeNIn3Ma

Howmep Bompoca [IpaBunbHBINA OTBET

1 1

2 3
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Tema 1.3 CTpyKTYPHO-(PYHKIMOHAJIbHBIE (PAKTOPBI HACJIEICTBEHHOCTH.
IIpakTuyeckas padora 1. «BupycHbie U OakTepHUaIbHbIC 3a00JICBAHUS

[ToAroTOBUTH JOKIIAJT ITO OJTHOMY 3a00JIEBaHHUIO.

BakTepumn — Bo36yanTenu 3aboneBaHnii 4YenoBeka

Hassanue
) Bo3oyaurens Ouar nopasxeHus
Oudrepus KopunobaxTepusa Bepxuue
(mamoukoBUAHAA) | ABIXaTeJdbHbIE IIYTHU
Ty6eprynes MuxobaxkTepusa Jlerkue, opraisl OpIOMI-
(manouyKoOBUAHAA) | HOM IOJOCTH, KOCTH
¥ CyCTaBbl, TUMQDOY3JIbI
Koxmomn: Bopaerenna BepxHue m HU)KHUE IbI-
(mamouykKoBUIHAA) | XaTeJbHbIEe IYTH
Toropes Heiicepusa (KOKK) ITonoBeie opransl
Cudunuc Tpenorema ITonoBele oprausl, Ipu
(cnupoxera) AJAUTEeNBHOM TE€UeHUUN —
GOJBIINHCTBO OPTAHOB
¥ CUCTEM
Tud Pukercun BuyTpeHHME CTeHKH
KPOBEHOCHBIX COCYZOB
CronbHak Kaocrpuamnym KposBb, ABUraTeIbHbLIE
(manoukoBUAHAA) | HEHPOHBI CIMHHOTO MO3Ta
Bprouuoi CanrbMoHenIa ITuieBapuTEIbHBIHN
Tud Tudu TPakKT, auMda, KpoBb,
(mamouKoBUAHAA) | JIeTKHe, KOCTHBIN MOS3T,
ceJIe3eHKa
CanbpMoHeN- CanpMoOHeNIA ITumeBapuTeNbHBII
aes (manoukoBUAHAA) | TPAKT
Bamunnaprasa | IIurenna IToxBamonIHasa
JU3eHTepUs (manouKOBUAHAA) | M TOJCTAA KUIIKA
Xonepa XonepHbIA ToHKMIT KUIIIEUHUK
BUOPHOH
(B BUIe 3amATOM)

Jladoparopnasi padora 1. «CTpoeHHE paCTUTEIHHOM, )KUBOTHOM, TPHOHON KIIETKNY.

Lenp pabGoThl: 3aKpenuTh YMEHHE TOTOBHTH MHKpPOIIpEmapaThl M paccMaTpUBaTh WX O]
MHKPOCKOIIOM, HAXOAWUTH 0COOEHHOCTH CTPOCHUSA KIICTOK PA3JIMYHBIX OPraHU3MOB, CPAaBHUBATH
UX MEXTy COO0iA.

1.Bompocs! Juist gonyceka K J1adopaTopHOii padboTe.

1. HazoBuTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX (PYHKIIUH.



2. Yro Takoe mpeIMETHOE U IOKPOBHOE cTekia? J[iis 4ero OHU HyKHBbI?

3. [lepeunciute OCHOBHBIC MpaBHIIa PaOOTH C MUKPOCKOIIOM.

2.JIpoBeicHNE OIBLITOB

O6opynoBanue u nocyaa

Matepuaibl U peakTUBbI

1. MukpockoIibl

1.Bona

2. I[IpenMeTHbIE U TOKPOBHBIE CTEKIIA

2. Pa3BeieHHBIE B BOJE IPOKKHI

3. CTeKIIHHbBIE NAJIOUKHU

3. JIyk penuatbiii

4. CtakaHbl

5. @unbTpoBanibHas Oymara (canderka)

6. CTepuIbHBIN HIMaTelNb

AJTOpUTM MIPOBEIEHUS PAOOTHI

BOHpOCBI H 3aJaHUA

e 1. U3yuenue cTrpoeHust
PacCTHTENbHON KJIeTKH
1.1. CHATB C BHyTpEHHEN TOBEPXHOCTHU
MSICUCTON YeIllyH JTyKOBHIIbI TOHKYIO TJICHKY —
AMUIEPMY;

e 1.2. IloMecTuTh KycOUYEK SMUIEPMBI HA
IIPEAMETHOE CTEKJIO B KAIUIIO BOJBI;

e 1.3. HakppITh 0OBEKT TOKPOBHBIM
CTEKJIIOM;

e 1.4. PaccMOTpEThH KJIETKH SIIUACPMBI
0] PA3IMYHBIM YBEJINYECHUEM
MHUKpOCKOIIa

Omnpenenure Gopmy KIETOK,

e Haiinute snpo, Bakyoau, 00071049Ky
KJICTKH.

e 3apucyiTe HECKOJIBKO KIETOK
AMHJIEPMBI, 0003HAYUB HA PUCYHKE:
IUTOILIA3MY, SIAPO, BAKyOJIH, 000JI0UKY
KJIICTKH

2. I/I3yqe}me CTpocHUs JKHBOTHOM KJIETKH

2.1. IlpoBecTy CTEPUIBHBIM LITIATENIEM C
JIETKUM HaKUMOM 110 HEQY WIIM TIO IECHaM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO ¥ HAKPBITh €€ IOKPOBHBIM CTEKIIOM;

2.3. PaccMoTpeTh npenapar npu 60J1b110M
YBEJIMYEHUH C IPUKPBITON Jradparmoii
KOHJIEHCaTopa.

PaCCMOTpI/ITe Ha KOHYHKC IIIIaTC/IA B KallCJIbKE
CJIIOHBI CIIYHICHHBIC KJIICTKH SIUTCIIUSA

PaccmoTpuTe Ha npenapare OTAEIbHbIE
KPYITHbBIE IUTOCKUE KJIETKH HENMPABUIbHOU
¢dbopmbl. bonbIas yacTh KIETOK MEPTBBIE,
[I03TOMY B HUX XOPOILO 3aMETHO SAIPO.

e 3apucyiTe HECKOJIBKO KJIETOK,
0003HaYbTE AJIPO U MHUTOILIAZMY.

3. M3yueHne CTPOCHUSA KJIETKH JAPOAKKel
(rpudbI)

3.1. [loMeCTUTH CTEKIISTHHOM ITAJTOYKON KaIlIIO
pacTBopa ¢ JpoxrKaMu Ha MPEIMETHOE CTEKJIO;

3.2. HakpeITh €€ MOKPOBHBIM CTEKIJIOM. Ecin
€CTh M3JIMILIKH )KUJKOCTH, YJAINUTE €€ C

Haiinure apokKeByI0 KIETKY, pACCMOTPETH €€
dbopMy U OT/IeTHHBIC YaCTH.

3apucyiTe HECKOJIBKO KJIETOK, CAeIanTe
HOJIIHCH.




MOMOIIBIO (PMIIBTPOBATBHON Oymaru
(canderkn);

3.3. PaccmoTpeTh nmpenapart 1moj MUKPOCKOIIOM

HTorosasi KOHTPOJILHAS YACThL JIA00PATOPHOH PA0OTHI (BLINOJHUTL NMCHLMEHHO):

1. U3 kakux OCHOBHBIX YACTEH COCTOUT JIF00ast KiieTka?

2. Yto o011ero uMeeTcsi B CTPOCHUHM PACTUTEILHON M )KUBOTHOM KJIETOK?

3. UeMm paznuvaroTCs 3TH KICTKU?

4. Yem 0OBICHUTD, YTO, OyAy4H YCTPOCHHBIMU IO €AMHOMY ILJIaHy, KJIETKU BEChMa
pa3HooOpa3Hbl o hopme U pazmepam?

HpaKaneCRoe 3anaTue 2. «PemeHue 3ala4dy Ha OHnpcACJICHUC TOCICA0BATCIbHOCTU
HYKJIICOTUI0B).

JIJIs1 yCIIeHOT0 peleH s 32/1a4 110 MOJICKYJISAPHOI OMO0JI0THH y4aluuecst J0JIKHbI 3HATH
cJIeYIOIUil MaTepuaJ:

. OpuH 1mar 310 HoJiHbIH BUTOK cnimpanu JJHK—mosopor Ha 360°

Opun mar coctapistor 10 map HyKICOTHIOB

JnmuHa ogHoro mara — 3,4 HM

Paccrosinue mexny nByms Hykieotugamu — 0,34 Hm

B monekyne [JHK: A+I'=T+L] (IlpaBuno Yapradda: Y (A) =>(T), X (I') = > (L), >(A+I)
=2(T+1I)

° Kommiiementapnocts Hykineotu0oB: A=T; I'=1]

. Henu JIHK ynepxuBatoTcs BOAOPOIHBIMU CBSA3SIMH, KOTOPBIE 00Pa3yIOTCS MEXTY
KOMILIEMEHTAPHBIMHU a30TUCTHIMH OCHOBAHUSIMU: aJICHUH C TAMHUHOM COEIMHSIOTCS 2
BOJOPOJHBIMHU CBSI3SIMH, a TYyaHUH C IUTO3UHOM TPEMs

PaccMoTpuM HEKOTOPBIE THITBI PEIICHUS 33124 TI0 MOJISKYJISIPHOM OHMOJIOTHN

ITepBblil THI 32124 - 32244 HA YCTAHOBJICHHE NOCIEA0BATEJIbLHOCTH HyKJIeoTH10B B /IHK,
uPHK, antukogonos TPHK

1. YuacTtok onno#t nenu monekyinsl JJHK umeer nocnenoBatenbHoCTh HyKJI€OTUI0B: A-I'-T-11-
T-A-A-1I-T-I'-A-T-11-A-T. 3anumuTe nociea0BaTeIbHOCTh HYKIICOTHA0B BTOopo 1enu JTHK.
Jano: JHK A-I'-T-1I-T-A-A-II-T-T"-A-T'-1I-A-T

Pewenue: ( nykneorunsl sropoit nenu JJHK nmoxpOupaem mo npuHuny KoMieMeHTapHOCTH A-
T,T-ID AHKATTHTAAUOUTTIATHATAHKTIHATATTIAOQTHOITA

Omeem : BTopas uens JJHK umeer nocnenoBareasHocTs HykineoTua0oB T-1[-A-T'-A-T-T-I"-A-11-
T-LI-I'-T-A

2. Yuacrok nenu mosekyibl JIHK nmeer nmocnenoBarensHocTh HykieoTu10B: [[-T-A-A-11-11-A-
T-A-I'-T-T-I'-A-T". 3anumure nocnenoBarenbHOCTh HykiIeoTu10B UPHK.

Jano: JHK II-T-A-A- [I-II-A-T-A-T-T-T-T- A-T

Pewenue: ( nykneoruns ”PHK nonbupaem no npunnuny kommiaementapHocta k JJHK : A-Y,
r-17)

JHKIOTAAOODATATTTICAT

PHKTAYYITYAVYIOAANLVYIL;

Omeem : ”PHK umeet nocnenoBaTenbHOCTh HYKJICOTUAOB [-A-Y-Y-T'- I'-V-A-V-1I-A-A-1I-V-I]
3. Onpenenute nocnenoBarenbHOCTh HyKIIeoTH10B MPHK, antrkononsr monexkyn TPHK , ecnu
dparment JJHK nmeer nocnenoBarensHocTs Hykineotuaos [-11-11-T-A-11-T-A-A-TI'-T-1]

Hano: JHK I'-II-1I-T-A-1[-T-A-A-T"-T-11

Pewenue: (Hykneotuapl nmoaOUpaeM Mo NpUHIMITY KomiuiemMeHtapHoctu A-Y, I'-I] mox JHK
cHauvasna crpoum uPHK, 3arem TPHK)

JHKTOOTALTAATTI

nPHKIOTTAYTAYVYIUAT




TPHKITHIOYALOYAAT VI

Omeem : uPHK umeer nocnenoatenbHOCTh HYKICOTUIOB LI TTAYIT'AY VI AT anHTUKOAOHBI
TPHKI'HIOYALOYAAT VI

Bropoii Tunm 3aga4y - Ha BbIYUC/IEHHE KOJHYECTBA HYKJIEOTHAOB, HUX IMPOLEHTHOE
coorHomieHue B uenu JIHK, uPHK.

1. B ognoit monekyne JAHK nykneotunoB ¢ tumunoM T -22% . Omnpenenute mpoOLEHTHOE
cojepxanue HykiaeotusioB ¢ A, I', [ mo otnensHocTH B 3TOM Mosiekyne JJHK.

Jano: T -22%

Havmu: % A, T, 1]

Pewenue

1: cornmacuo mpasuny Yapradhda A+I" = T+, Bce nyxneoruasl B JJHK cocraBnsior 100%. Tax
KaK THMUH KOMILIEMEHTapeH aieHuHy, To A=22%. 22+22=44% ( A+T) 100- 44 =56% (I'+L1) Tax
KaK I'yaHUH KOMIUIEMEHTAPEH LIUTO3UHY, TO UX KOJUYECTBO TOXKE PAaBHO, 03TOMY 56 : 2 =28%
(', 1)

2: cornmacHo mpaBmity Yaprapda A+ = T+L, Bce mykneorunsl B JIHK cocraBnstor 100% wmum
A+T"u T+ o 50 % Tak kak THMHH KOMIIEMEHTapeH afaeHuny, To A=22%. ciegoatenabHo S0 -
22=28% (I', L, T.K. OHU KOMILJIEMEHTapPHBI)

Omeem : A=22%, I'=28%, I=28%

2. Ckonbko copepxkurcsi HykineotunoB A, T, I', Bo ¢parmente monekynsl JIHK, ecnu B Hem
obnapyxeno 1500 nykneorunos LI, uro cocraBuser 30% ot 00111ero KOJIMYecTBa HYKJICOTHIOB B
stoMm pparmente THK?

ano: 11- 30% =1500 HyK)I1€0THI0B

Haiimu: xonuaectBo Hykiaeotuaos A, T, I’

Pewenue: Tak kak 1] kommiementapen I' u ux konudectBo paBHo, TO I' =30%, 4TO cocraBisieT
1500 nmykneotumoB. coriiacHo npasmiy Yapradhda A+ = T+, Bce mykimeormnsr B JJHK
cocrapnsitor 100% A+ u T+ mo 50 % cnemoBarensHo 50-30=20% (A, T). CocraBum
nponopirto 30% - 1500 20% - ? 20x1500 : 30 =1000 nykneorunos (A, T)

Omeem: BO (Qparmente wmonekynsl JHK conepxkurcsa: ['=1500 wnykneotuaos, A=1000
Hyks1eoTH10B, T=1000 HYKJI€OTHIOB.

3. Yuacrok monekynsl JIHK ( onna nenouka) conepxkut: 150 HykieotusoB — A, 50 HyKJI€OTHI0B
— T, 300 nykneorunoB — I, 100 nykneorunoB - I'. Onpenenure : KOJIUYECTBO HYKJICOTUIOB BO
BTopoii enu ¢ A, T, I, 1] u obmiee konuvectBo Hykneotuaos ¢ A, T, I, I' B aByx nemsix JTHK.
Hano: nykneotunos B 1-it e JIHK: A-150, T-50, I1-300, I'-100.

Haimu: A, T, I, I' B n1Byx nensix JTHK.

Pewenue: A=T, I'=1], Tak kak OHU KOMIUIEMEHTapHbI, HIO3TOMY BO BTOpoii nenu T-150, A-50, I'-
300, L1-100 Bcero nykneorunos: A(150+50)+T(50+150)+I(300+100)+LI(100+300)=1200
Omeem: HykieoTU10B BO BTOopoi mnenu T-150, A-50, I'-300, 11-100; 1200 HyKJI€0THIOB B ABYX
LETsX.

KonTpoJsbHnas padora 1. “MoJieKyIsipHbIH YPOBEHb OPraHU3AIHH KHBOT0”.
1. Azotucroe ocHoBaHue ajieHuH B MoJiekyie JIHK kommiementapHo...
1) ryanuny;

2) HUTO3UHY;

3) ypauuiy;

4) THMHHY.

2. K nyprHOBBIM a30TUCTBIM OCHOBAHUSM OTHOCSTCH...

1) anjeHUH U TyaHWH;

2) ryaHVH U LIUTO3MH;

3) NMTO3MH U YpaIIWII;

4) ypauun v ajeHuH.

3. Beibepute @pynkuo nPHK?

1) XpaHeHue reHeTHYeCKoi HH(pOpMaLUH;



2) TpaHCIIOPT aMUHOKHUCIIOTHI B pHOOCOMY;;

3) BXOAWT B COCTaB pubOCOM;

4) nepenoc renerndeckoii ungopmanuio ot JHK k pudocome.
4. KileTK1 3yKapuoT HE CoJepKar...

1) mu3ocom;

2) pudocom;

3) me30coM.;

4) komruiekca I'oab K.

5. KneTku npokapuoT coepxar...

1) KJIIETOYHBIN LIEHTP;

2) BHAOIIa3MaTHYECKYIO CETb;

3) puO0OCOMBI H ME30COMBI;

4) xomruiekc ['0abKU U TU30COMBI.

6. Kakue opranouibl BCTpeyaroTcs TOJIbKO B PACTUTENBHBIX KIIETKaX?
1) sHOIIIa3MaTUYECKas CETh;

2) NJIACTH/IBI;

3) MUTOXOHIpUH;

4) xommekc I'onpmxu.

7. B MeTagazHOll XpOMOCOME BBIIEIISIOT. .

1) miedn U LEHTpocOMy;

2) LEHTPOCOMY U IICHTPHOIIH;

3) LEHTPUOJIU U LIEHTPOMEDPY;

4) HeHTpOMepY M IJICYH.

8. K aBTOTpOodam oTHOCATCH. .

1) Bupychsi;

2) XeMOCHHTE3UpPYIue GAKTEePHH;

3) rpulsr;

4) mapa3uTHYECKHUe OaKTepPUH.

9. TpaHckpunuus — 3T0...

1) cBs3piBanue aMmuHokuca0Thl ¢ TPHK;

2) nepeHoc aMMHOKUCIIOTHI B puboCcoMy;

3) ynBoenue monexyinsl JJHK;

4) cunre3 nPHK na matpuue JJHK.

10. Eciu xomupyromast 6enok yacTh reHa coaepxuT 6000 map HYyKJIEOTHIOB,
aMUHOKHCJIOT B KOJIUPYEMOW MoJieKye Oenka?

1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepedncieHHbIX 001e3HeH, BBI3bIBAIOTCS BUPyCaMu?
a) TyOoepkyIe3 u AudTepus;

6) Audrepus u CITNU/L;

B) CITU/{ u rpunm;

T') TPHUIII U TyOepKyJes;

12. B pe3ynbTaTe nepBoro AeaeHus Melo3a MPOUCXOIUT:
a) yBeM4EeHUE Habopa XpOMOCOM;

0) yMeHbIIeHUe HA0Opa XPOMOCOM;

B) COXpaHEHUE UCXOAHOTO HabOpa XPOMOCOM.

13. Uto mpoucxoaut B anagasze Il meiioza?

1) cnupanu3zanus XpoMocoM;

2) pacxokJIeHHe K MOJIKcaM IBYXpOMAaTHIHBIX XPOMOCOM;
3) pacxo:kenne K MoJII0caM XpoMaTHI;

TO CKOJIBKO



4) pacroyiiox)eHrue XpoOMOCOM B TUIOCKOCTH SKBAaTOPa KIIETKHU.
14. YcTaHOBHUTE COOTBETCTBUE

Opranoun OyHKIHS
1) pubocoma A) nepeBaprBaHUE OTMEPIIUX KIETOK
2) XJIOPOTUIaCThI b) porocunTes
3) AM30COMBI B) cunres 6enka
4) HeHTpUOIN I') oOpa3oBaHue BepeTeHa JICICHUS

OranoH: 1-B; 2-b; 3-A; 4-

15. BeiOepuTe XUMHUYECKHE JIEMEHTHI KIIETKH, KOTOPBIC BXOIAT B COCTaB OPraHUYECKHUX BEIICCTB:
1) kaybImii;

2) yriepon;

3) UMHK;

4) Boxopoa;

5) kucJopon;

6) Me1b;

7) a3oT.

16. YcTaHOBHTE COOTBETCTBHE

I'pynnel aMMHOKHUCIIOT IIpencraBurenu

1. HeliTpanbHblie A) riayTaMuHOBas KUCJIOTa

2. Kucnslie b) nmu3un

3. OcHOBHBIE B) ananun

OrtanoH: 1-B; 2-A; 3-b

17. B monexyne JIHK nykneotubl, conepxaiiue aaeHuH, cocTaBistoT 10%. CKobKO IPOIIEHTOB
B JJAHHOM MOJIEKYJIE HYKJIEOTHI0B, COAEPKAINX [IUTO3HH?

1) 10;

2) 20;

3) 30;

4) 40.

18. B monekyne PHK Hykieotusl, copepxarmue ypanui, coctasisioT — 30% wu agenun — 40%.
CKOJIBKO ITPOLIEHTOB a/IeHUJIOBBIX HYKJIEOTHI0B conepxkutcs B uenu /IHK, kommniemeHnrapHoit
TOH, Ha KOTOpPOU cuHTe3upoBaach 3tra PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Vuacrok monexynsl JIHK coctout u3z 60 nap Hykieotn108. Onpenenure JUIMHY 3TOT0 y4acTKa
(paccrosinue mexny nykiaeorunamu B JJHK cocrasnser 0,34 um)

1) 20,4,

2) 24;



3) 10,2;

4) 30.

20. ®parment mouekyisl JJHK conepxkut 1230 HykneoTuaHbIX 0cTaTKOB. CKOJIBKO aMMHOKHUCIIOT
OyJzeT BXOJUTh B cocTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

Tema 2.4 3aKOHOMEPHOCTH HACJIEIOBAHUS.
IIpakTnyeckoe 3ansitue 3. «Pemenne 3a1a4 Ha BEPOATHOCTh BOSHUKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB MPU MOHO- U JTUTHOPUITHOM CKPELIUBAHUNY
Lesb: MONyYnTh TPEACTABICHUS O TOM, KaK HACIEAYIOTCS NPU3HAKH; KAKOBBI YCIOBHUS HX
MPOSIBIICHUS, YTO HEOOXOAMMO 3HATh U KAKUX MPaBUI MPHUAEPKUBATHCA NIPU MOTYYEHUH HOBBIX
COPTOB KYJBTYPHBIX PACTCHHUH U TIOPOJ JOMAIIHUX KHUBOTHBIX.
OO0opynoBanme: pa3aTOYHbIA MaTepual ¢ 3aJja4aMHy 10 BapuaHTaM.
Xon paboTsi:

1. TIpouutarts 3amauy.

2. BpmonHUTH penieHue.

3. OdopMuTh 1 HanKUCaTh OTBET.
Bapuanr 1.
3agauya Ne 1. Y KpynmHOro poratoro cKora reH, 00yCIOBIMBAOLINI YEPHYIO OKpacKy LIEpCTH,
JOMUHHUPYET HaJl TEHOM, OTIPENENISIONIUM KPacHYyI0 OKpacKy. Kakoe moToMcTBO MOKHO OKHIATh
OT CKpEIIMBaHKs TOMO3UTOTHOT'O YEPHOTO ObIKA M KPAaCHOW KOPOBBI?
3agaya Ne 2. Y MOpPCKMX CBHHOK BHXpAacTasl MIEPCTh OMpPEIENSETCS NTOMUHAHTHBIM T'€HOM, a
rinaakas — perieccuBHbIM. CKpelIMBaHUE JIBYX BHXPACTBIX CBHHOK Mexay coboil mamo 75 %
ocobeii ¢ BHXpacTOd mIepcThi0 U 25% riagKomepcTHRIX KUBOTHBIX. ONpenennTe TeHOTHIIBI
poauTenel U MOTOMKOB.
3apaua Ne 3. Anp0MHU3M HacleAyeTcs y YeJoBeKa KaK pelieCCUBHBIN npu3Hak. B cembe, rae o0a
CyIpyra MMeIOT IUTMEHTHPOBAHHBIE BOJIOCHI, €CTh J1BO€ AeTel. OnnH pebeHoK anbOuHOC, APYron
— C OKpalIeHHBIMH Bostocamu. OTipeiesnTe TeHOTUTIBI POAUTENEH 1 ITOTOMKOB.
Bapmuanr 2.
3agaua Ne 1. YV kpynHOro poratroro ckora reH, o0ycjaoBIMBAIOIIUN YEPHYIO OKPACKY LIEPCTH,
JOMUHUPYET HaJl TEHOM, ONPENeSIONUM KPacHYy0 OKpacKy. Kakoe moTOMCTBO MOKHO 0>KHUIATh
OT CKPELIMBaHUS KOPOBBI M OBIKA, TETEPO3UTOTHBIX MO OKPACKE IIEPCTH?
3agauya Ne 2.V MOpCKHX CBMHOK BHMXpacTasl LIEPCTb ONpEENsieTcss TOMUHAHTHBIM I'€HOM, a
TJIaIKasi — pereccuBHBIM. MopcKasi CBUHKA ¢ BUXPACTOH MIEPCTHIO MPU CKPEIIUBAHIH C 0COOBI0,
oOajaroleit riajakoi mepcrbio, fana B noroMmctBe 50 % Buxpactsix U 50 % riiagKomepcTHBIX
noToMKOB. OnpeiesInTe TEHOTUTIBI POANUTENEH 1 TOTOMKOB.
3agauya Ne 3. V yenoBeka reH kapux rja3z JOMUHUPYET HaJl TEHOM, 00YCIOBIMBAIOLIUM IoyObIe
rnasa. ['omyOornaselii My)KUnHa, OJUH U3 POAMTENEH KOTOPOTO MMEI Kapue Iasa, KeHWICS Ha
KaperJia3oi KeHIMHe, y KOTOpOoil oTell MMel Kapue Iia3a, a MaTh — roiayosle. Kakoe moToMcTBO
MOHO OKHAATh OT ITOro Opaka?
[Tpumeps! pemenus 3agau Ne 1 - 2:
3amaua 1. YV KpOJIUKOB YepHasi OKpacka MIEPCTH JOMUHUPYET HaJ OeJIoi, a MOXHATas MepCTh —
HaJl II1aK0i. MOXHATYIO YEPHYIO KPOJIBUYHXY, FETEPO3UTOTHYIO TI0 000UM MPHU3HAKAM CKPECTHIIN
C PpeIEeCCHBHBIM TOMO3UTOTHBIM KpOJUKOM. Ompenenute TeHOTHIBI W ()EHOTUIBI TTOTOMKOB
MEPBOTO MOKOJICHHUS.



1. Jano: Pemenue:
A —uepn. P: @ AaBb x & aabb

a — Oen.

B — moxH.
| b - rmazk. G:
| F1-?

F1: Aa B b AA bb aa Bb aabb

Y.M. 4.ri1. 6en.M. Oel.III.

Otset: F1: Aa B b AA bb aa Bb aabb

Y.M. 4.ri1. 6e1.M. OeI.III.

3amaua 2. Y kouiku pbbkas okpacka (A), yepHas (a), TeTepo3urora — yepenaxonas. ITOT IreH
cueruieH ¢ nojaoM. Kakue MoryT ObITh KOTSTa, €CJIM KOT YEPHBIH, a KOIIKa phIKasi.

MaHo:

A - pppKas

a - yepHas

Aa - yepemnaxoBas

Pemenue:

P: @ XAXAx XY

G: XAXAX'Y

F1: XA X*XAY

UYepenax. KOIIKA PbIK. KOT

Oteer: F1: X X* X"V

UYepenax. KOIIKA PbIK. KOT.

JonoaHurtenbHas uHpopmanusi. CUMBOJIBI, HCIIOIB3YEMbIE IIPU PEIICHUU FTeHETUUECKUX 3a/1a4:

e P -ponurenbckue opraHusMbl;

o Q- KEHCKHUI Opranusm («Mama);

« d- MY’KCKON OpraHM3M («mama);

e (* )—3HaK CKpEIIUBaHUS,;

e G (g) — rametsl , 0OBOASATCS KPYKOYKOM.

e OpraHusmsl, OJIy4E€HHbBIE OT CKPEIIMBAHUS 0CO0€H ¢ pa3IMUHbIMU PU3HAKAMH, -
2ubpuosl, a COBOKYIMHOCTh TAaKUX THOPUJIOB — 2UOPUOHOE NOKOIeHUe, KOTOPOE
0003HayarOT JAaTUHCKOM OyKBO# F ¢ 1IM(PPOBBIM MHIEKCOM, COOTBETCTBYIOLIUM
NOPSAKOBOMY HOMEpY r'MOpuaHoro nokosjeHus. Hanmpumep: nepBoe nokosieHue (I€TH)
o0o3HauatoT F1; ecau ruOpuHbIe OpraHU3MBbl CKPELIMBAIOTCA MEXTY COOOM, TO HX
MOTOMCTBO 0003HauatoT F2 (BHYKH), TpeTbe oKoJieHue (MpaBHYKH) — F3 1 T.1.

IMamsaTKa 1)1 pelieHUs 32124 N0 reHeTHKe:

1. IlpounTaB TEKCT 3adauu, 3amumuTe ee yciaoBue. CHavasa 3amMChIBAETCS JIOMHUHAHTHBIN
MpU3HAK, TOTOM — PELIECCUBHBIN, U TaK AJS Ka)XXI0H Mapbl aTbTEPHATUBHBIX MPU3HAKOB.

2. Onpenenurte TN 334a4u: HIpsaMas (€CIU U3 YCIOBUS U3BECTHO, KAKUMHU IIPU3HAKaMU 00J1aJaloT
POIUTENN, U CIPAIINBACTCS, KAKUMH MOTYT OBITh UX JETH) WIM OOpaTHas (€clu B YCIOBUU
TOBOPUTCS 0 GEHOTHUIIE IeTeH U TpeOyeTC s ONPEeAeNIUTh TEHOTUIIBI U (UM ) PEHOTUIIBI POAUTENEH)
3. Ecnu 3agaua npsiMasi, 3alyIIMTE C TOMOIIBIO OOIIETTPUHATHIX CUMBOJIOB CXEMY CKpEIIUBAHUS.
4. Ecnu 3amaua oOpaTHasi, 3alUIIMTE JaHHBIE O TEHOTUIIaX M (EHOTHIAX MOTOMKOB, IPUMEHSS
CUMBOIIBI, 0003Hauaromme paciierienue: F1: n (GeHoTun/ Bo3MokHbII TeHOTHI) : m (deHoTurr/
BO3MOJXKHBIN reHoTHIT). Hipke 3anuimmTe cxemMy CKpeIuBaHHusl.

5. Onpenennre, Kakue TEHETUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH MPOSBIIAIOTCS B JAHHOM 3a7a4e.
BcenomuauTe npsiMmyto 1 00paTHyio GOpMYyIUPOBKY 3aKOHA, CIPOEIUPYITE UX Ha 3a/1auy, cAeanTe
BBIBO/IBI.

Tema 2.4 3aK0HOMEPHOCTH HAC/ICJOBAHMS.
HpaKanecxoe 3anarTue 4. «Pemnrenne 3ala4 Ha BEPOATHOCTb BOSHHUKHOBCHUA HACIICACTBCHHBIX
IIPU3HAKOB IIPU CLETUIEHHOM HACJIEI0BAaHUN



1. ¥V Tomara BBICOKUI POCT JOMUHUPYET HAJ HU3KUM, IIaJKUNA 3HAOCIEPM HaJ IIEPOXOBATHIM.
Oty npusHaku cuerieHbl. OT CKpemMBaHMs BBICOKMX PACTEHHMU C TJIaJKUM 3HIOCHEPMOM C
HU3KMMM PACTEHMSIMM C LIEPOXOBAThIM IIOJIyYE€HO pacuierieHue: 218 BBICOKMX pacTeHUH ¢
JIaKUM SHI0CTIepMOM, 10 — BBICOKHX C IIEPOXOBATHIM, 7 — HU3KHUX C TJIAJKUM, 199 — HU3KuUX ¢
mepoxoBaThiM. ONpeenuTe pacCTOSTHUE MEXAY FeHAMHU.

2. Y 310poBBIX poauTenieit poauics chiH-TeModmmK. KakoBel reHoTumnsl poautenei? OT Koro
CBIH yHacle0Bas 00JIe3Hb?

3. 'enbl nanbTOHM3MA U TeMOGUINH CLEIUICHBI U HaXOJATCs B OJHON Xxpomocome. Kakue netu
MOTYT POJMTBCS OT Opaka TeMOQUINKa C J>KEHIIMHOH, CTpajarolield NalbTOHU3MOM, a B
OCTJIBHOM UMEIOIICH OJaronony4yHsiii reHotun? CraenaiTe reHeTUYeCKyIo 3auch 3a/1auu.

4.V mepua KpacHasl OKpacka IIojia JOMUHUPYET HaJ 3€JICHHOMW, a BBICOKUU POCT CcTeOJIs - HaJl
KapJIUKOBBIM. ['€HbI, Ompeensolie OKpacKy IUIoJa W BBICOTY cTeOJisl, JiexaT B OIHOMU
XpOMOCOME, paccTosiHue Mexay ux jokycamu 40 M. CkpemeHo reTepo3UroTHoe 1mo 000uM
MpU3HAKaM PACTEHUE C KapJIMKOBBIM, UMEIOLINM 3€JIEHYI0 OKPAcKy IUIOAA.

A) CKOJIBKO THIIOB raMeT o0pa3yercs Yy POIMTEILCKOH 0COOM KPAacCHOH OKPACKH C BBICOKUM
crebnem?

b) KakoBa BeposTHOCTb B % MOSIBIICHUS TOTOMCTBA, UMEIOLIETO 3eJEHYI0 OKPACKy €
KapJIMKOBBIM CTEOIEM?

B) Kakoii mpoLeHT NOTOMKOB OT CKpeLllMBaHus OyAeT JUIeTepO3UroTeH?

5. XeH1uHa, NOTy4nBLIas AHUPUIHIO (OTCYTCTBUE paly’KHONW 000JI0YKHM) OT OTLIA, @ TEMHYIO
sMalib 3yOOB OT MAaTepH, BBIIILIA 3aMY3K 32 3I0pOBOT0 MyX4HuHY. KakoBa BEpOSTHOCTh POXKACHUS
B 3TOIl cemMbe JIeTel ¢ IByMsI aHOMAJIMSIMU, €CIIH JIOKYChI T€HOB, ONPEAEISIOIUX ITH IPU3HAKH,
HaxoAaTcs B X XpoMocoMax Ha paccTosiHUM 20 MOpraHuI.

Pemenne 3aga4 no teme «CuenjieHHOe HACJIEJOBAHUEY.

BapuanTt 1
1.10+7
X= mmmmmmm e *100%= 3,9%=3,9M
10+7+199+218
OTtBer: 3,9M

2. H — 3mopoBeie

~ h— remodunus

JP: XHxXhxHy
Fqi:

G xH xh
xH | xHxH xh xH
Vv xHy X"y

Oteer: X" X", X" V. Ot matepu.

3. D —HOpMa



d — ganeTOHU3M
H — nopma

h - remoduus

HP: Xud X X Py
-

G X

XhD XHd XhD

v Xu'y

OTtBert: 1eBOYKa 3/10pOBast (HOCUTENBHUIIA T€HA TeMO(DUINH U 1aTbTOHU3MA),
MaJIbYUK-AaJIbTOHHUK.

A B a B

p 3 T3 « d 7=

4.

A - TeH, onpeeNIIoNINi KPaCHYI0 OKPACKY IUIOAA;
- A B - o g @-TCH, ONPENEISIIOINI 3e/ICHHYIO OKPACKy ILI0JIa;
' B — reH, onpenenstonuii BRICOKUi poc cTe0s;

30%  30% B — I'€H, OIIPECISAIOIINI KapIHKOBOCTb;
HEKPOCCOBEPHEIE (Paccrosinue mexny renamu) Sag = 40 M.
As. 2B Otser: A) 4, B) 20%, B) 30%.
20%  20%
EpOCCOBCPHEIS

5. Pemienue:
Hamno:
A — reH aHUpUANY;
a — I'eH HOPMBI 10 pajly’KHOH 000J10UKe;
B — ren TemHolt amanu 3y00B;
B — I'€H HOPMBI;

Sag =20 M.

F G Xp A Xg? XA Xp?

% A B a B As® aB® 40% 40% 10% 10%

a Bl AB a B As®™m aBm Xp? | Xp® Xp? | Xp? Xp? | X2 Xp? | Xp? X2
a B- . a B- . A B_ | a B_ | 20% 20% 5% 5%

20% 20% 5% 5%




r: X : X_ X v
HEKPOCCOBSPHBIS
po X
KpOCCOBEpPHELE
A a a a A a
Fr X X : X_ X : X ¥ : XY
B = B = = B
20% 20% 20% 20%
AHHPH T TEeMHBIE 3YDBI AHMPHIHA TEeMHBIE IyDBL

OtBer: 10%

Tema 2.6 3aKOHOMEPHOCTH H3MEHYHUBOCTH.

IIpakTnyeckoe 3ansitue S. «Pemenue 3agau Ha omnpenesneHue TUNoB myTanuil. CocTaBieHue
TEHETHYECKUX CXEM CKPELLEBAHUS»

Ienan: cocraBiieHue MpocTeiIIel cXeMbl Ha CKPEIIMBAHNE U PELICHHE 331a4i HA MOHOTHOpUHOE
U TUTHOpUIHOE CKPEIMBaHUS, BBISIBICHUE BIUSHUS MyTareHOB Ha OKPY’KAIOLIYIO Cpeay.
TeopeTnueckue cBeICHUS

Monozubpuonoe ckpewusanue — 3mo ckpewusanue, 8 Komopom HabI0AeHUE BEJETCS TOIBKO IO
OJIHOMY IIPU3HAKY, T.€. OTCJIEKUBAIOTCA aJUIEJIA OJHOTO I'eHa.

Hucubpuonoe cxkpewusanue — smo ckpewusanue, ¢ komopom HabnoneHue Beaercs 1Mo IByM
IpU3HAKaM, T.€ OTCIEKUBAIOTCS aJUIENIU ABYX T'€HOB.

['eneTnueckue 0603HaUYEHUS:

P — poaurenu; F — moToMCTBO, UKCIIO yKa3bIBAET HA MOPSIKOBBII HOMep nokosieHus, F1, F2.

X — 3Ha4YOK CKpelUBaHMsl, MyXCKHE 0CO0H, XKEeHCKUe ocodu; A, a, B, B, C, ¢ — 0OTJIe/IbHO B3sThIE
HaCJIEICTBEHHbIE NPU3HAKU. A, B, C — 1oMUHaHTHbIE 1€ I'€HA, a, B, € — PELIECCUBHBIE aJlIeNIN
reHa. Aa— TE€HOTHUII, T€TE€pPO3Ur0Ta; aa — PELECCUBHAs TIOMO3UI0oTa, AA — JIOMUHAHTHAas
FOMO3UIOTA.

KnaccuueckuM mnpuMepoM MOHOTMOPHMIHOIO CKPEUIMBAHUS SIBISETCA CKPELIMBAaHHUE COPTOB
ropoxa C >KeNThIMU U 3€JICHbIMH CEMEHaMH: BCE€ NMOTOMKHM HMMEJH JKeNThle ceMeHa. MeHenb
OpULIeN K BBIBOAY, YTO y TMOpHIa NEpBOrO MOKOJEHUS M3 KaXI0M mapbl aJbTepHATHBHBIX
IPU3HAKOB TMPOSIBISIETCS TOJIBKO OAMH — OOMUHAHMHbIU, a BTOPON — peyeccusHuvlii — HE
pa3BUBaeTCs, Kak Obl HCUe3aerT.

P AA * aa — pooumenu (vucmoie tunuu)

A, a— eamemwl pooumernetl

Aa — nepsoe nokoneHue 2ubpudos

3Ta 3aKOHOMEPHOCTH ObljIa Ha3BaHA 3aKOHOM €IMHO00pa3Hsi THOPHUIOB MEPBOT0 MOKOJIECHUS WU
3aKOHOM JIOMUHUPOBAHUS.

MOHOIMMEPHNXHOE CKPELUMBAHUE HOMHOW KPACABUUbI

aa
P

B

—T X .

PaccmoTpuM aurnOpuaHoe CKpeliMBaHHEe, T. €. CKpEIIMBAaHHE pPOAUTENIBCKUX (opM,
paziaryaroluxcs mo ABYyM MapaM NMpU3HaKoB. B kauecTBe nmpumepa oOpaTuMcs BHOBb K Pa3HbIM
BHJIaM ropoxa, U3y4eHHbIM MeHnzenem.

NcxomuapiMu popmamu AJist CKpeLIUBaHUs B3SIThI, C OJIHON CTOPOHBI, TOPOX C JKEIATHIMU U
NIAJKUMHA CEMEHaMH, C JpYrod — TOpPOX C 3€JIE€HBIMM M MOPIUMHUCTBIMU. IIpu Takom

AA



CKpPEIIMBAaHUU MBI IMEEM JIEJIO C Pa3HBIMH ITapaMU aJUTEIBHBIX TeHOB. O/IHA TaKas mapa BKIIIOYaeT
TeHBI OKPACKH CeMsIH; BTOPasi — TeHbI (POPMBI CEMSH.

I'erepo3uroTsl mo obenm mapam aienei (AaBb). Takum ob6pa3zom, 3TOT (QeHOTHIT
BKJIIOYAeT YETHIpE pa3HBIX TEHOTUNA. PacTeHus ¢ KeNTHIMH MOPIIMHUCTHIMH CEMEHAMHU
NpEICTaBICHbl JBYMs TE€HOTUNIAMH — Tomo3urotamu A4Abbu rerepozurorammu Aabb. JIBa
TEHOTUIA BKIIOYAIOT (PEHOTHUIN C 3€JIEHBIMH TJIAJKUMH CEMEHaMH, a MMEHHO: aaBB u aaBb.
PenieccuBHbIC (OPMBI C MOPIIMHUCTBIMH 3CJICHBIMH CEMEHAMH BCET/Ia TOMO3HMIOTHBI U
IPE/ICTaBICHbl OJHUM TeHOTHUIIOM aabb. Takum 00pa3oM, YMCIIO Pa3MYHBIX TEHOTHUIIOB BO
BTOPOM HOKOJICHUHU TuOpu10B F2 oka3bIBaeTCs paBHBIM Oessamu.

OurubpuaHoe ckpewmBaHme ropoxa

& O Anss e aabb
. N P

Flamemes: AB ab

F1—> \O‘;Bb

N

AB Ab aB ab
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HcxodHsie podumenscKxue hopmsbl OMNUYEKMCH No
deym napam annenel: Xenmas - 3en1eHas oKkpacka
comaH (A-a); enadKan - MOPUWUHUCMAan (hopma COMsIH
(8-b).

ab

Mymayuu — 3mo KauecmeeHHble USMEHEHUSA 2EHEMUYECKO20 MAMePUaa, NPueooaujue
K U3MEHEHUI0 mex Ui UHbIX RPU3HAKO0E8 OP2aHu3Ma.

Opranusm, BO  BCeX  KIETKax  KOTOpOro  oOHapyXHuBaeTcsi  MyTauus,
Ha3bIBACTCS MYMAHMOM. ITO IPOUCXOJUT B TOM CIIydae, €CIU JaHHBIM OPraHU3M pa3BUBAcTCA U3
MYTaHTHOM KJIETKH (FaMEeTbl, 3UTOTHI, CIIOPHI).

MyTtanus — 3TO CllydailHOE SIBJIEHUE, T.€. HEBO3MOXKHO IIPEACKA3aTh: TJE, KOra U Kakoe
W3MEHEHUE MTPOU30MIET.

Pa3nnyaroT HECKOJIBKO KIaCCOB MYTarcHOB:

— @u3uyecKHe MYTareHbl: HOHM3MPYIOIIME MW3JIY4YEHHUs, TEIUIOBOE U3IyUYCHHE,
yAbTpauoIETOBOE U3IYUECHUE.

— XuMHYecKkHe MyTareHbl: aHaJIOTH a30TUCTBIX OCHOBaHUH (Hanpumep, S-Opomypariun),
aJbJIETU/Ibl, HUTPUTHI, METUIUPYIOIINE arcHThl, TMAPOKCUIAMHMH, MOHBI TSKEIBIX METaJUIOB,
HEKOTOpBIE JIEKapCTBEHHBIE MTpenapaThl U CPEJCTBA 3AIIUTHI PACTCHHI.

— buonornyeckne myrarennl: uncras J{HK, Bupycsl, aHTHBUpYCHBIE BAKIIUHBI.

— AyToMmyTareHbl — IIPOMEXYTOUHbIE MPOAYKTHI OOMEHa BEIIECTB (MHTEPMEIUATHI).
Hanpumep, >TuioBblif cnupt cam no cebe mMyrareHoM He sBisercs. OJHaKo B OpraHu3Me
YyeJIoBEeKa OH OKUCIISIETCS J10 alleTalbAeTHAa, a 3TO BEIIECTBO YXKE SIBISIETCS MyTareHOM.

AJITOPUTM BBIIOJIHECHHSA 3aJaHUSA:

1. CocTaBuTh U PEMINTh 33Ja4d HAa MOHOTHOPHUIHOE U JTUTHOPHUIHOE CKPEIBAHUE.
2. 3amoaHUTH TAONUITY:

Knacc myrarena [Tpumep myrarena [TocnencrBust

3. Cnenartb BBIBOJI,.



KoHTpoJsbHbIE BONIPOCHI:
1. Yto Takoe MOHOTHUOPUIHOE U JUTHOPUIHOE CKPEIMBaHKE?
2. Kakume reHernueckne OOO3HAYCHHUS UCHOIB3YIOT JJISI CXEMaTHYHOTO H300pakeHus
CKpeIlMBaHUs?
3. Yrto takoe myranus?
4. Kakue Kacchl MyTareHOB CYIIECTBYIOT?

Tema 4.2 Ilonyasiuus, coo01IeCTBA, IKOCHUCTEMBDI.

IIpakTuyeckoe 3ansaTue 6. «Tpoduyeckue Nenu u CeTH»

1.ITumeBas (Tpodiiyeckas) menb - MOCIEAOBATCIILHOCTE OPraHU3MOB, B KOTOPOM MTPOUCXOIUT
HO3TAaIHBIN MNEpCeHOC BCIIECTBA U OSHCPruM OT HCTOYHHUKA K HOTp€6I/ITeJIIO. OpFaHI/I3MBI,
MOCJICIYIONIETO 3BEHA TIOCNAIOT OPraHW3Mbl MPEIBIIYIIETO 3BE€HA, M TakuM o0Opa3oM
OCYIIECTBIISIETCA IIEMHOM MEPEeHOC SHEPIHH U BEIECTBa, JICKAIMA B OCHOBE KpPYroBOpOTa
BEIIIECTB B MPUPO/IC.

2.ITpoayuéHThl — OpraHu3Mbl, CIIOCOOHBIC CHHTE3MPOBATh OpPraHMYECKHE BEIIECTBA U3
HEOPraHMYECKUX, TO €CTh, BCE aBTOTPOQBI.

KoHcymeHTBI — reTepoTpodbl, OpraHU3MBbI, MOTPEOIISIONINE TOTOBbIE OPraHUYeCKUe BEIIECTBRA,
co3naBaeMble aBTOTpodamu (mpoayeHTamMmu). B oTiwume OT penylieHTOB, KOHCYMEHTBI HeE
CIIOCOOHBI pa3yiaraTb OPraHUYECKHe BEIECTBA 10 HEOPTaHUYECKUX.

PexyuéHThl — MUKpOOpPraHu3Mbl (OakTepuu U rpuObl), pa3pylIarOIIAe OTMEPIINE OCTATKH
JKUBBIX CYIIECTB, IMpEBpallalONMe HMX B HEOPraHMYECKHME M MPOCTEHUINNE OpraHuYecKue
COETUHEHMUSI.

3. PacTtenuss — HaCEKOMbIE— Jmepuna — 6aKTeDI/II/I

Pacrennsg — KY3HCUHUK— JIATI'YIIKA — 6aKTeDI/II/I

4. duaaka — HoroxBocTKkH — XHMIIHBIE KJICIIM — XMIIHbIE MHOTOHOKKH — 0AKTEePHH

IIpooyyenm— xoncymenmI— KoHcymenm2 — Koncymenm?2 — peoyyenm

5. Kanvera — cau3eHp — JAryumka — 0akTepuu

IIpooyyenm — xoncymenml — xoncymenm2 — peoyyenm

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

Kycrapuuk (100%) -- 3as11 (10%) -- Boaik (1%) -- 6akTepun runenus (0,1%).

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

Tpasa (100%) -- komap (10%) -- aarymka (1%) -- yxk (0,1%) -- 6akTepuu rHueHus
(0,01%0).

7. TlpaBWJIO SKOJOTMYECKHX MHpaMH]l OYCHb YCJIOBHO IE€pPENaeT 3aKOHOMEPHOCTh Mepeadn
SHEPTUU C OJHOTO YPOBHS NHUTaHUS Ha CJIEIYIOUIUi, B MUIIEBOH Iernouke. Brepsble 3TH
rpaduueckue moaenu o6sutH pazpadoransl Y. DntoHom B 1927 rogy. Ilo 3Toit 3akoHOMEpHOCTH
CyMMapHasi Macca pacTeHUH JoKHA OBbITh Ha MOPSA0K OOJIbIIE PACTUTENLHOATHBIX )KUBOTHBIX, a
CyMMapHas MaccCa pPAaCTUTCIBHOAAHBIX XWBOTHBIX Ha IOPAI0K 0ombIIe XHUIIHUKOB IIE€PBOTO
YPOBHS U T.[I. IO CAMOT'0 KOHIIa TUILEBON IEMH.

8.TpaBa (40 TOHH) -- Ky3HEUHK (4 TOHHBI) -- BopoOeii (0,4 ToHHBI) -- muca (0,04).



Tema 4.4 BiansiHue aHTPONOTreHHbIX (PAKTOPOB Ha Ouocdepy.
IIpakTnyeckoe 3ansitue 7. «OTXO0IbI TPOU3BOICTBA»
Bujbl 0TX010B IPOU3BOACTBA U METObI ePePaAdOTKH NPOMBIILIEHHOT0 MyCOpa

Ha tepputopun Poccun pyHKIMOHUPYET OrpOMHOE KOJIMYECTBO 3aBOIOB U IPOU3BOCTB.
OnHM pOU3BOJAT OBITOBBIE MEJIOYH, TPAHCIIOPT, CTPOUTENIBHbBIE MATEPUAIIbI, OACKAY, TEXHUKY U
MHoroe zipyroe. Ho Bcex ux o0beAMHAET OAHO — IPOMBIIIJIEHHbBIE OTXO/IbI.

Yto Takoe 0TXO0ABI IPOU3BOACTBA

IIpombllIEHHBIE OTXOAbl — 3TO COBOKYIHOCTh XHMHYECKHX BEIIECTB, MYyCOpa,
MaTepUaioB, AeTaleil, KOTOPbIE MOSABISAIOTCS B IIPOLIECCE POU3BO/ICTBA.

OTX0/1bl IPOM3BOJICTB PA3IMYAOTCS [0 CIETYIOLUIUM KPUTEPUSIM:

e HCTOYHHK 00pa30BaHUS — ATO Ta OTPACIb, OT KOTOPOH OHU MOIYYEHBI;

e  CTaJus NPOMBIIUIEHHOTO IUKJIA, HA KOTOPOH OHU OBLIH MOJIyYEHBI;

e BO3JEHCTBUE HAa OKPYKAIOLLYIO CPENY, 3J0POBbE UEIOBEKA;

e arperaTHOE COCTOSIHUE;

e IIOKa3aTelyu KOJNYECTBA;

e BO3MOJKHOCTbh IOJIyYEHHS U3 HUX BTOPUYHOTO CBIPbS;

e  MPUTOJHOCTBH JUISI KOHKPETHBIX METOJIOB IEPEepabOTKH.

Ilopsimox ompeneneHus Kiacca, BHJAa MycOpa, €ro COPTUPOBKHU, IOCIEAYHOIIEH
nepepaboTKH, YTUIN3AUH 3aKperuieH B PeepaibHOM 3akoHe OT 26 utoHs 1998 roga Ne89-P3.
OT/1M4Ms NPOU3BOACTBEHHBIX 0TX010B OT OBITOBBIX

CornacHo ®@eznepanbHOMY 3aKOHY BECh MYCOD, MOJTYYEHHBIN B X0J1€ KU3HEACITEIbHOCTH
Jro/ied, MOXHO DPa3/eNUTh Ha HECKOJIBbKO TIpPYII, IJaBHbIE M3 KOTOPHIX — MPOMBIIUICHHbIE U
OBITOBBIE OTXO/IBI.

1. IlpombliyieHHbIE — 3TO TOTOBBIH, OJHOPOAHBIM IPOJYKT, KOTOpPbIM He Tpedyer
IIPEJIBAPUTENBLHON COPTUPOBKH.

2. DbbITOBBIE, HAPOTUB, SBIAIOTCA CMECHIO PA3IMYHBIX MAaTE€pPHUaOB, OTIUYAIOLIMXCS IO
pasmepam, (QHU3UKO-MEXaHWYECKMM XapakTepucTukam. llepen yrwimsanued wim
BTOPUYHOM 00pabOTKOI OHU MPOXOASAT CTATUIO COPTUPOBKH.

I'maBHOE OTIMYME — pa3MUYHBIE CIIOCOOBI epepaboTku. He Bce cymiecTByromume METo bl
YTWIM3allMM OTXOJOB MPOM3BOJCTBA MOTYT OBITh NMpHUMEHEHBl uId OblTOBOro Mmycopa. U
Hao000pOT.

Knaccudukauusi npoMbIILIEHHBIX 0TX0/10B

[IpombIeHHBINH MycOp OOBIUHO KJIAaCCU(PHUIMPYIOT IO €ro arperaTHoMy coctosiHuto. 1o
BUY MOAOUpPAeTCst METOI 00OpaObOTKU MM YTUIIN3ALMH, IPUCBAUBAETCS KIacC OMACHOCTH.

[Topsnok yTunm3anuu yCTaHaBIMBAETCS 3aKOHOAATenbCcTBO P®. Kpome Toro, mmeercs
HOpPMaTHBHAs JOKYMEHTAalMs, KOTOpas 3aKpeluIsieT NpPElNeNbHO JOIYCTHUMBIE pPa3MeEpbI
0o0pa3oBaHHUsl OTXOJ0B. DTO OCOOEHHO Ba)XHO, €CJIM IMPHU OCYILECTBICHUH MPOU3BOJACTBEHHBIX
IIUKJIOB BBIACISIOTCS BpEIHbIE XUMHUYECKHE BEIIECTBa, ONACHBbIE Ul 370pOBbsS PAaOOTHHMKOB,
OKPYKAaIOIEe CpeIbl.

Kunkne

XKunkue MpoMbIIIJIEHHBIE OTXOABI 00pa3yroTcsi MpH mepepaboTKe ChIpbs, TOIUIMBA,
CMa304HbIX >kuJKocTed. OHM MpeACTaBIAIOT COO0H COBOKYIHOCTD 3JIEKTPOJIUTOB, XUMHUECKHUX,
ropIOYe-CMa304YHbIX BEIIECTB.

K Hum oTHOCHT:

e  COCTaBBl, UMEIOIINE PaIMOAKTUBHbIE CBONCTBA;

e BEILECTBA AJI CMa3KH, UMEIOLIUE IUIOTHYIO, )KUPHYIO KOHCUCTEHIIUIO;

e BMYJIbCHUHU — 3TO 0COOBIE TUCTIEPCHBIE CUCTEMBI, TJI€ KAIUIH KUAKOCTH paclpe/iesieHbl B
JIPYTUX KHUJIKOCTSX;

e CHUHTETHYECKHE MacJia.

YTunu3zupoBaTb HMX OYEHb CJOXHO, MO3TOMY pPa3padaThIBalOTCA  CIIELUAbHBIC
MEPONPUSITHSI IO BTOPUUHOM IepepaboTKe, MO3BOJISIONINE OTYYUTh ChIPhE, TOILIMBO WK APYTUE
BUJIbI MaTE€PUAJIOB.




TBepable

TBeppie MPOMBINITICHHBIE OTXO/IBI — 3TO HEHCIOIb30BaHHAS YacTh CHIPhS U MaTepHAJIOB,
a TaKKe ocTaTku nepepaboTku. OOBIYHO BCTPEYAIOTCS HA MPENNPUATHSAX MepepadaThIBAIOLINX
MeTaJul, pe3uny, IUIACTMACCHI, JPEBECUHY.
JlanpHeiiiee UCHOIB30BAHUE TAKUX OTXOJOB IMPOU3BOJICTBO HEIENIECO00pa3HO, MOITOMY HX
OTHPABIIAIOT HA TIepepaboTKy. B 3Tol CBsI3M pa3nuyaroT:

. LEHHBI BTOPUYHBIN MPOAYKT — OTXOJbI U3 KOTOPOIO0 MOYKHO IOJYYHUTh
MPOIYKIIMIO BBICOKOTO KauecTBa Mociie 00padoTKu;

. BO3BpATHBIN, YTPATUBILINN IEPBOHAYAIBHBIE CBOMCTBA, HO IPUTOIHBIN JIS
JIPYrUX TEXHOJIOTUYECKUX LIUKIIOB;

. HEBO3BPATHbIN, IEPEBO3UMBII HA MTOJIMT OHBI.

K TIIO Ttakxe OTHOCAT MAacThl, KOTOPHIE MOJYYalOTCS Ha MPEINPHUATHAX HEPTIHOMN
NPOMBINUIEHHOCTU. OHM HE OTHOCSTCA K JKUJIKUM, IOCKOJIBKY HMEIOT BSA3KYIO, IUIOTHYIO
KOHCHUCTEHIIUIO C TPUMECSIMHU, CT'YCTKaMHU.

I'a3000pa3ubie

["a3000pa3Hble TPOMBIIIIEHHBIE OTXO0 16 OOBIYHO BCTPEYAIOTCS HA XMMHUYECKUX, Ta30BbIX
IIPOU3BOJICTBAX, TJ€ TEXHOJOTMYECKUN IMPOLECC MOAPa3yMEBAET HCIOJIb30BaHUE JIETYYHX
MmaTepuanoB. K HUM oTHOCSTCS:

. ra3bl, KOTOpbIE HE BCTYIIMJIN B XMMUYECKYIO PEAKLIHIO;

. rasspl, IOJyYUBLIUECS B XO/I€ OKUCIUTEIbHBIX IIPOLIECCOB;

. CKaThI BO3JyX OT KOMIIPECCHOHHBIX MAIllMH, UCIIOJIb3yEMBIX I CYIIKH,
Harpesa, IpoayBa, OXJIAXKIACHMUS;

. IIOTOKH IIBUIU, T'a3a C IPOU3BOJICTBA;

. JbIM OT KOTEIBbHBIX, JIMTEHHBIX IPOU3BOJACTB, METAJIIyprHUECKUN
IPEANPUATHI.

IIpenensHO nomycTHMas KOHLEHTPALUS TaKUX BBHIOPOCOB HOPMUPYETCSl CAHUTapHBIMU
HOpMaMH. DTO KOHTPOJIUPYETCS COOTBETCTBYIOIIMMHU rOCY1apCTBEHHBIMU OpraHaMH.
Kuaccpl omacHOCTH IPOMBINLICHHBIX OTX0/10B

[IpombllIEeHHBIE OTXO/BI, BIIPOYEM, KaK U BCE OCTAIBHBIC, JEIATCA IO CIEAYIOIINM
KJIaCCaM OIIACHOCTH:

DTO BellecTBa, MaTepHalIbl, 00JaAA0ITHE TOKCUIHBIMH
cBoiicTBaMHu. OHM MOTEHUUAIBLHO OMACHBI JJIS )KU3HU YEJIOBEKa,
OKpY>KaroIleu Cpebl.

1 — ype3BbIyaitHO
OIIaCHBIE

Oxka3bIBalOT HEOIAroNpUsATHOE BO3AEHCTBHUE 3a CUET COAECPHKAHUS

2 — O4YEHb ONIaCHBIE N
B BBICOKOW KOHIIEHTPAIIUU TSHKEIIBIX METAJUIOB.

[TaryOHoe Bo3nelicTBHE OT BEIOPOCOB coxpansiercs n0 10 ner. Ito

3 — onacHbIe
MacTooOpa3HbIe BUBI, Macia, SMYIbCUH.

HeratusHoe Bo31elcTBHE OT KOHTAKTa C BEL[ECTBAMU
4- Mal00IIacHEbIE coxpansieTcs OT 3 10 5 jeT. ITO NPOAYKIUs HEPTIHBIX U
CTPOUTENBHBIX MPOU3BOJICTB.

910 KOMMYHAJIbHBIC BLI6pOCBI, KOTOPBIC HUKAK HC BJIUAIOT HA
YECI0BCKa, SKOJIOTHIO.

5 — 0e3omnacHele

N3-3a sTtoro BaxkHO coOdrofaTh NIpaBuiia OOpalleHHs C OTXOJaMH, IPAaBHIBHO UX
nepepadaTbIBaTh WIM YTUIM3UPOBATb.
IIpaBuia odpameHusi ¢ NPOMbINLIEHHBIMHA 0TX0aMH



B coorBerctBuu ¢ ®enepanbubiM 3akoHOM 89-D3 kaxkaoe NpeAnpUsITHE TOJKHO
pa3paloTarh mpaBuia OOpalIeHHUs C OTXOJaMH. DTO TEeXHHUYECKas JOKYMEHTAIUs, B KOTOPOU
oTtoOpakaercs cieayromiee:

CniocoObl KOHTPOJISL.

[Topsimok cOopa.

Mecta u ycinoBusl HaKOILICHUS.

JencTBus 10 BBIBO3Y.

[lepenaya Ha BTOpUYHYIO0 00pabOTKY HIIM YTUITU3ALUIO.

MeponpusTus o 00e3BpeKUBaHUIO.

JlaHHBII JOKYMEHT MPOBEPSIETCS OpraHaMu JKOJIOTHMYeCcKoro Haazopa. Kpome Toro, oH
JOJDKeH OBITh corjlacoBaH ¢ PocmpupomnagzopoM M MUHHCTEPCTBOM HPUPOIHBIX PECYpPCOB
CcyOBeKTa, e pachoI0KEeHO TaHHOE ITPOU3BOJICTBO.

Cnoco0b! yTujm3anuu NpoMbIILJIEHHBIX 0TX00B, KOTOPbIe HeJIb3sl epepadoTaTh

Bcé, uro Henb3s nmepepaboTaTh OTHPABISETCS HA YTUIU3ALUIO. Y THIM3HPOBATH OTXOIbI
MOYKHO JIBYMSI CTIOCOOAMHU: 3aXOPOHEHHE U CKUTAHHE.

3axopoHeHue

[IpomblillzieHHBIE ~ TBEpAbBIC OTXOJIBI MPEBAPUTEIBHO  pa3MELIAIOTCs Ha
CIELUUATU3UPOBAHHBIX MOJIUIOHAX. OJTO IUIOIIAJKH, HAa KOTOPBIX MPOBOJAAT IMPOLEAYPY
o0e33apaKuBaHusl, HEUTpaIU3aluu i MOCIEIYIOIEro 3aXxopoHeHus. s kaxxaoi kareropuu
YCTaHABIMBAETCSA CBOE€ MAKCHMAJIbHO JOIYCTUMOE BpEeMsl CKIAJUpPOBAHUSA, MOPSI0K
3aXOpOHEHMS.

Takoil cnoco® yTUIM3AIUU CHUXKAET PHUCKH MPOTEKAaHUS TOKCUYHBIX, BPEIHBIX,
MOTEHIIMAIBLHO OMACHBIX ISl DKOJIOTHH, KU3HHM YeJIOBeKa XMMUUYECKHX BemlecTB. VX HamexHO
U30JIUPYIOT, YTOOBI OHU HE MPOCOYMIIMCH B TMOYBY, a Uepe3 Hee B IPYHTOBBIC WU TMOJ3EMHbIE
BOJIBI.

oouhkwdE

Cxuranue

TBepapie u macTooOpa3Hble MPOMBIIUIEHHBIE OTXO/IBI MOYKHO YTHIIM3UPOBATH CKUTAHHEM.
Ho npeaBaputenbHo MX (UABTPYIOT, MO BO3MOXKHOCTH OTIEINISAIOT ONACHbIE TOKCUYHbBIE WU
B3pBIBYATHIC COCTUMHEHHUS.

Cxuranve OCYIIECTBIIETCS B CHENMAJIbHBIX KaMepax — 3TO OOXKUIOBbIE WIH
MHOTOKaMepHble meyn. OHHM TakKe JOTOJIHEHBI OCOOBIMH YCTpOWCTBaMH — (HUIbTpamu,
NPENATCTBYIOIIMMHU MPOHUKHOBEHHIO STOBUTBIX BEILIECTB B OKPY)KAIOLIYIO CPELY.

['oproune 1 B3pBIBYATHIE COSNMHEHHS, KOTOPBIE HEBO3MOXKHO C)K€Yb B TIeUaX IO TEXHUKE
0€30IaCHOCTH, YTUIM3UPYIOTCS MOCPEACTBOM IUIA3MEHHBIX BO3AYLIHBIX CTpyi. ITomydaemyro
IIPYA TOM DHEPTHUIO M Ta3bl MOKHO MCIOJIH30BATh TIOBTOPHO JUISL PA3IMYHBIX TEXHOJIOTHIECKUX
IIUKJIOB.

MeToabl nepepadoTKH NPOMBILLIEHHBIX 0TX0/10B

C 5KOJIOrMYecKOl TOYKU 3pEHHUs] Mycop Jydlle nepepadaTbiBaTh, MOIy4aTh BTOPUUYHOE
CBIpbE. DTO CHIKAET BEPOSTHOCTH IIPOHUKHOBEHHUS B BO3/IYX, II0YBY, BOAY TOKCUYHBIX, OMACHBIX
COCIMHEHU.

[loBTOpHas 0OpaboTka BBIFOJHA W AJisi OW3HECA, MOCKOJIbKY IPEIOCTAaBISIET ChIPbE
XOpOIIEro KayecTBa 1o 0oJyiee HU3KOH IIeHe.

I'ereporeHHblii KaTaau3

3TO0T crocob nepepaboTKU UCTONb3YyeTCs A HEUTpaIU3aluy Ta3000pa3HbIX U KHUJIKUX
IPOMOTXO/I0B. BBIIETSIOT TpH BHIA KaTaim3a:

1. Tepmokaranutuuyeckoe okuciaenue. Ilogxoaut ans ra3oB ¢ Majoi

KOHIIEHTpanuend roprounx npumeceil. Ilpoucxomur mpu temmeparype 200-400°C B

CHeLMATbHbBIX YCTAHOBKAX.

2. TepMokaTanutTuueckoe BocctaHoBieHue. [Ipumensiercs s ra3000pa3HbIx
OTXOJI0B, COAEpKAIIUX HUTPO3HBIE T'a3bl.
3. [TpodazHoe KaTamIUTHUECKOE OKHUCIEHHE, UCHOIb3yeMOe AJIS MCIapeHui

CTOYHBIX BOJI.



B o61meit mpakTHKe yTHIIN3aLUU FeTePOreHHbIN KaTalu3 MIPUMEHSIETCS TOJIBKO KaK Crloco0
00e33apakuBaHus IPOMBIIIUIEHHBIX OTXOJIOB.

IMuponus

[Tox mupoIM30M NOHUMAIOT PA3JIOKEHUE CI0KHBIX XMMUYECKHUX BELIECTB J0 IPOCTHIX MO
BO3/ICIICTBUEM BBICOKUX JaBJIE€HUs U Temneparyp. [luponus Benercs AByMs MeTo1aMu:

1. OxucnurenbHbld. Y TUIN3aLUA OTXOA0B IIOCPEACTBOM FOPEHMS 33 CUET AKTUBHOH 1101241

B KaMephbl kucaoposa. [Tonxoaut ans Tex MarepuanoB, KOTOPBIE HENb3s CKeUb OOBIYHBIM

croco0oM: Maciia, IPUCAJKU, CTOYHbIE BOJbI, INIACTMACCOBbIE U3IENINs

2. Cyxoii. B nanHOM citydae J0CTyIl KHCIOpOJa B KaMephl MEPEKPhIBACTCS, & B PE3yJIbTaTe
yZIaercs MOJY4YUTh Ta3bl, KUIKUE INPOAYKTBI, YIVIEPOIHBIE OCAIKH, KOTOPBIE MOTYT

CILY’>KMTb BTOPUUHBIM ChIPbEM.

JlaHHbIe crI0COOBI BBITOIHBL, IOCKOJIBKY HE TPEOYIOT OOJIBIINX 3aTpaT PECYpPCOB.
Bunoxumuyeckue MeToabl

K O6uoxumuueckum MeToJaM OTHOCST CIIOCOOBI 00€33apakMBaHUs IOCPEACTBOM OCOOBIX
MHUKpPOOPraHu3MoOB. B pesynpraTe ymaercs NOJIy4UTh KAa4YE€CTBEHHBIM OPraHUYECKUN IMPOLYKT,
Hanpumep, y100peHHe AJis CEIbCKOXO035MCTBEHHBIX KYJIBTYP.

Cnoco6 mnpumensiercst ans  oTxofoB 3-5 kiaccoB omacHoctH. Cam  mporuece
OCYILECTBIISICTCS HA CIIELUAIIN3UPOBAHHBIX MTOJIMTOHAX U B OMOMETPUYECKUX KaMepax.
Mexanu4yeckue MeTOAbI

MexaHnnueckuii METo 0OBIYHO UCIIOIb3YeTCsl KaK MOATr0TOBUTENbHBIN. [lepen nupoansom
WM KaTaJIM30M MaTepuaibl HEOOXO0AUMO U3MEIbUNTh, Pa3/I€IUTh, CEIapUPOBATh.

Cenapanus BesieTcs AByMs ClIOCO0aMM:

e CHUTOBOW — I'DOXOYEHUE;

e TUAPABINYECKUM, TP KOTOPOM pPa3JEICHUE IPOUCXOJUT 110 CKOPOCTH OCEIaHUs B BOJIE.
Texnuka 0e30nacHOCTH PU padoTe ¢ 0TXOAAMU NPOU3BO/JCTB

IlepepaboTka M yTWIM3aLUs JOJDKHBI BBIIOJHATHCA Ha CIELUATIBLHO 00OpPYJOBAHHBIX
nosuronax. O6mme TpeboBaHus 0€30MACHOCTH TIPU ITOM CIICTYIOIIHE:

e IIpU TOSABIEHUM IIPU3HAKOB OTPABJICHMUS BO3JyXa, YTEUYKHM TOKCUYHBIX BEILLECTB

HEMEIJIEHHO [TOKUHYTh TEPPUTOPHIO;

e IIOJIMIOHBI, Ha KOTOPBIX CKJIAIAUPYIOTCA IMOTEHLIHMAIBHO B3PHIBOOIIACHBIE U TOPIOYHE

MaTepuabl, T0JKHBI ObITh 000PYAOBAaHbI CPEACTBAMHU M0KAPOTYIICHHUS;

e Ha IUIOUIAJIKaX, IJI€ CKIaJIUPYIOTCS NOTEHINAIbHO TOPIOYHE MAaTEPHUAIB, 3aIIPEIAETCS

KYpHTb;

e  KaX/bIil paOOTHUK JOJDKEH 3HATh MpaBUiIa TEXHUKU 0€30IaCHOCTH, 3BaKYyallHH.

JlanHble TpaBUiia JOJDKHBI OBITH 3a()MKCUPOBAHBI B COOTBETCTBYIOLIEH JOKYMEHTALUU
IPEIITPUATHSL.
3ananmne:

1. TlpuBeauTe KOHKPETHBIE IPUMEPHI IPOMBIIIJIEHHBIX OTXO0/10B 110 CTENIEHH UX OMAaCHOCTH.
2. TloxaxxuTe B BUJE CXEMBI JIFO0O0H cr1oco0 mepepaboTKH WA yTHIIA3AIHN
IIPOMBIIIJIEHHBIX OTXOOB.
3. 3amonHuTe TabIMUIY 1.
Tabnuua 1. XapakTepucTuku cnocoOoB nepepaboTKH OTX0J10B

Ne Crnoco0 nepepaboTku [IpeumyriectBa criocoba HenocraTku cnoco6a
IL.11. OTXOJI0B

1.

2...

1. Yro nonumaetcs noj nmoHstueM «Peruknuary? JlaiiTe moapoOHOE onrcaHue mporecca.
2. Tlouemy BakHa BTOpHYHas repepaboTka orxonoB? [IpuBeauTe mpuMepsl.
3. Kak paznuuaror MeauuuHckue otxonpl? Kak ux yruausupyrt?

JlaGopaTopHas pa6ora 2. «BnusHue abuoTnyeckux (pakTopoB Ha YETOBEKA»



Buabl abuoruvecknx GgakTopon
Bce dakTops! HeXUBOM TPUPOABI IPUHATO ACTUTH HA 6 TPYIIIL:

o Ouzuyeckue, OHU K€ — KIMMAaTH4YecKue. B 3Ty rpymnmy BKIIOUEHBI 00BEKTHI HEKUBOTO
MUpa, OKa3bIBaIOIINE BIMSHUE Ha (OPMUPOBAHKE KIMMAaTa: OCAaJIKU, TEMIIEpaTypa, CBET,
atMochepHoe naBieHHe W mpoure. [ To0anbHble M3MEHEHUS KIMMATHYECKUX YCIOBHMA
CKa3bIBAIOTCA Ha XKU3HU (QIIopbl U (payHbl Beel muianeTsl. OHU BUIBI )KUBBIX OPraHU3MOB
pacIIupsIOT CBOU apeaibl, APYrue, HApPOTUB, BHITECHSIOTCS C IPUBBIYHBIX TEPPUTOPUN U
OKa3bIBAKOTCSl HA TPaHU BBIMUPAHUS.

e Dpaduueckue, OHU K€ — NOYBEHHO-TPYHTOBBbIC. Dusnveckue U (PU3NKO-MEXaHUIECKUE
XapaKTEPUCTUKHU TPYHTA OKa3bIBAIOTCS BAXXKHBIMHU JUIsl OPIaHM3MOB, >KH3Hb KOTOPBIX
CBs3aHA C IMOYBEHHOW cpelod oOWTaHWs. XWMUYECKHE CBOWCTBA IMOYBBI U BHJIOBOC
pa3zHooOpasue oburaresneil onpeaensoT e€ mioJopoIue.

o Tomorpaduyeckue, onu xe — oporpaduueckue. Takue XapaKTEPUCTUKHA MECTHOCTH Kak
penbed, BbICOTa HAJl YPOBHEM MOPS, SIKCIO3UIUS U KPYTH3HA CKIIOHOB MOTYT U3MEHSTh
KJIUMaT, CTPYKTYpy IMO4YBBI, U, CIE€J0BaTEIbHO, BO3/JECHCTBOBAaTh Ha JKUBBIX CYIIECTB,
OoOMTAIONIMX Ha KOHKPETHBIX Tepputopusx. K npumepy, BbICOKHE TOpHbIE XpeOThl MOTYT
OBITH IIPErpaioil Ha MyTHU LIUKIJIOHOB, 3aLUIIATH ONPEIEIIEHHYI0 MECTHOCTh OT XOJIOJHBIX
BETPOB, U TEM CaMbIM COIYTCTBOBATh (POPMHUPOBAHUIO TaM OJArOMPUATHOTO JIJISi MHOTHUX
OpraHU3MOB KJIMMATa.

o Xwumunueckue. Bce xuBble cyliecTBa KpaliHe YyBCTBUTEIbHbI K ©3MEHEHUIO XUMUYECKOTO
COCTaBa OKpYXarouiei cpenbl. ['a30BbIil cOCTaB BOABI U BO3/lyXa, COJIEHOCTh BOJ, COCTaB
MIOYBEHHOTO CJIOS W JApPYyrHe XHUMHUUYECKHE MapaMeTpbl Cpeapl MOIYT OKa3aThCs
peLIaIKMU JJIs1 AKUBBIX CYIIECTB IIPU BIOOpE MECTa OOUTaHUS.

e Tmaporpaduueckue. OTu (GaKTOpbl BO3JACHCTBYIOT Ha CBOWCTBA M XapaKTEPUCTUKH
BOJHOM cpenbl. K HUM OTHOCSTCS: MJIOTHOCTH BOJIbI, CKOPOCTh TEUEHHUS, NPOTOYHOCTD,
CBETOBOM pexuM u apyrue. K mpumepy, OT CTENEHUM MNPO3PAYHOCTH BOJBI 3aBUCUT
¢doTOCHHTE3 BOAHBIX OPraHU3MOB (()UTOIUIAHKTOHA, BBICIIUX PACTCHHH), YTO B CBOIO
ouepeib BIUSET HAa HAKOIJICHUE OPraHUYECKOI0 BEIECTBA.

e Iluporennsie. Iloxxapbl, BO3HUKIINE €CTECTBEHHBIM IIyTEM, SBJIAIOTCS OJHUM U3
3HaYMMBbIX SKOJIOTHYECKUX (PaKTOPOB, PETYIUPYIONIUX YUCIEHHOCTh M pAaCCEICHUE KUBBIX
oprauu3smoB. K nmpumepy, B MECTHOCTM C IpeoOyiaJaHUEM pPaCTUTEIbHOCTH
CPEIU3eMHOMOPCKOTO THIIA, TIOKaphl OJaronpuUsSTCTBYIOT POCTY TPABIHUCTHIX PACTEHUN
U KYCTapHUKOB, BO3Bpallas B TOYBY 3J€MEHThl NMuTaHusi. Kpome TOro oHu ciyxar
€CTECTBEHHBIM 0apbepoM, MPENATCTBYIOUMM MPOHUKHOBEHUIO B JIAHHYIO SKOCHCTEMY
MyCTBIHHOW PACTUTEIBHOCTH.

Haub6osee 3HaunMble abnoTu4eckue paxkTopsl
K caMbiM BaXHBIM (paKTOpaM HEXKHBOTO MHpA, OKAa3bIBAIOIIMM BO3JIEHCTBUE HA JKUBbHIE
OpraHU3MBbl OTHOCSTCS:

e TEMIIEparTypa;

e  BJAXHOCTb;

e COJIHEYHAs pajualus;

e CBET;

e  BO3IYX.

XapaKTepucTHKAa OCHOBHBIX (PAKTOPOB HE:KUBOW NPHPOLI

TemnepaTypa — TEIIOBOI pe’KUM, IJIaBHBIM HCTOYHUKOM KOTOPOTO SIBJISIETCSI COJIHEYHOE
u3aydyeHue. B pa3sHbIx reorpauyeckux MHUPOTaX ypOBEHb HArpeBa 3€MHOW MOBEPXHOCTH OyneT
OTJINYAThCS, TOCKOJIBKY OH 3aBHCHUT OT yTJja MMaJIeHusl COJTHEUHbIX Jydel. Takxke naHHbIN pakTop
XapaKTEepU3yeTCsl CYTOUHBIMU U CE30HHBIMU M3MEHEHHUsMH. TeMmieparypa BIHSET Ha CKOPOCTb
MPOTEKaHUs Pa3IMYHBbIX MMPOILIECCOB B OpraHM3Max, a TaKKe Ha reorpauyeckoe pacceieHue
JKUBBIX CYIIECTB.

BnaxHocTe BO3Ayxa — moOKazaTelb COJAEp)KaHUS BOASHOro mapa B atmocdepe. Bona
SBIISIETCA CTPYKTYPHBIM KOMIIOHEHTOM JIHOOOTr0 »KHMBOTO cCyllecTBa. Ee moTeps BO Bpewms



UCTApeHUs WM TpH BBIBEACHUUM KOHEUHBIX TIPOJYKTOB OOMEHAa BELIECTB OKAa3bIBAET
CYILIIECTBEHHOE BO3/ICHCTBHE HA OPTaHU3MBbI, U3-3a YETO OHHM BBIHYXICHBI IPUCIOCA0INBATHCA K
NOOBIBaHUIO U COXpaHeHHIo Biard. CTeneHp yBIaKHEHHOCTH Ha3€MHBIX YKOCHUCTEM 3aBHCUT OT
reorpaduueckoil MupOThl MECTHOCTHU, CE30HA, BPEMEHH CYTOK U T. [I.

Conuednasi paguanus SBISETCS TJIaBHBIM HCTOYHMKOM JSHEprMM B arMmocdepe U Ha
MOBEPXHOCTU IUIaHeThl. KonmdecTBO mocTymaromero Ha 3eMill0 M3Iy4eHHs HEOAHMHAKOBO WU
3aBHCUT OT HECKOJIBKHX YCJIOBUI: BPEMEHHU I'0J1a, BBICOTHI COJHIIA, TPO3PAYHOCTH aTMOC(Ephl 1
POYHX.

CBer — BuAMMOE cONHEYHOE u3iaydeHue. OcCBElleHHE pa3IuYHOW HMHTEHCUBHOCTH U
MPOJOHKUTEILHOCTH BJIMSIET Ha BaKHBbIE MpoIlecchl B opranu3max. lloa Bo3aeilicTBueM cBeTa
IPOUCXOIUT (POTOCUHTE3, TpaHCTUpalus, GporoMopdorenes, ¢poronepruoansm u 1p. boaronaps
CBETY JTHEBHBIC KUBOTHBIE C TOMOLIBIO 3pEHUSI OPUEHTUPYIOTCS B IPOCTPAHCTBE.

Bosnmyx — BaxkHeWmmii QaxTop, OT KOTOPOrO 3aBUCHT JKU3Hb oOpranu3mMoB. OH
IpeJICTaBIsIeT cCOO0N CMeCh ra30B, HEOOXOAUMYIO UIS IbIXaHUSI U BOAOOOMEHA KHUBBIX CYLIECTB.
CocTtaB BO37yXa MOXKET MEHATHCS KaK I10JI BO3JCHCTBUEM €CTECTBEHHBIX IMPUPOIHBIX SBICHUN
(moxkaphbl, U3BEP>KEHUS BYJIKAHOB), TaK U B pe3yJIbTaTe aHTPOIIOIC€HHOT'O BO3JECHCTBUS (BBHIOPOCHI
HPEINPUSTHIA, BBIXJIOIHBIC Ta3bl).

W3BecTHO, 4TO BKIJIAJ OKpYKaromieil cpenbl B (QOpMHUpPOBAHUE 3J0POBbS UEIOBEKa
cocraBisieT 10 25%, Oka3bIBasi BIMSHUE HA YPOBEHb 3a00jeBacMOCTH HaceseHus. [1o JaHHBIM
cnenuanuctoB BO3 23% ot oO1iero uucia ciiydaeB CMEPTH B MHUPE CBSA3AHBI C 3arpsi3HEHUEM
OKpY>Karoteu cpespl (0kosio 12,6 mutH. cinydaeB). OCHOBHBIMU MTPUYMHAMU CMEPTH, CBSI3aHHBIMU
C 3arpsI3HEHHEM OKPYXKAIOIIeH Cpeibl, ABISIOTCS:

e Uucynbt (2,5 MiH.)
e HMmemuueckas 6ose3Hb cepana (2,3 MIH.)
o Henpennamepenusie TpaBmbl (1,7 MiH.)
e Pak (1,7 miH.)
e XpoHMUECKHE pecrupaTopHble 00ne3Hu (1,4 MiIH.)
o Jlmapetinbie 60ne30M (846 ThIC.)
e HMudexuus nprxarenbHbix myTeit (567 ThIC.)
e Heonaranbnsie coctostaus (270 ThIC.)
e Manspus (259 TeIC.)
3arpsi3sHeHHe aTMOC(EpPHOTO BO3TyXa.

OcCHOBHBIE 3arpsiI3HUTENN aTMOC(HEPHOTIO BO3/yXa — 3TO JUOKCHJI CEphl, OKCHUJBI a30Ta,
OKCHJI yriepoja U TBepJble yacTulbl. Ha ux nomo npuxoautcst okoio 98% ot obuiero oobema
BBIOPOCOB BpEeAHBIX BemecTB. [IoMHUMO OCHOBHBIX 3arpsi3HUTENEH cymiecTByeT emié 6omee 70
HalMEHOBAHUU BPE/IHBIX BEIIECTB CPEIH KOTOPBIX (PTOPUCTHII BOJIOPOJI, aMMHUaAK, (heHo, 6eH3011,
CEpOYILIEpPO]I, CBUHEL, PTYTh, KaAMHUI U JIpyrue TSKelble METaJlIbl, a TAKXKe YIIeBOIOPObI,
TOKCHYHBIE JIETYYHEe PACTBOPUTENH (OCH3UHBI, COIUPTHI, 3QUPHI) U JAp.

Hayuno poka3aHHBIM (akT BIMSHUSA 3arpsA3HEHHOTO aTMOC(EpHOro BO3JyXa Ha
(dbopMHpOBaHUE MATOJIOTMU CO CTOPOHBI OPIaHOB JAbIXaHUS (THEBMOHMS, OPOHXMT), CepAECUHO-
COCYAMCTOHN CHCTEeMBbI (MIIeMHYecKas 00JIe3Hb Cepjlla), CUCTEMbl KPOBHU (aHEMHUs, TUIIOKCHS),
paKkoBbIX 3a00JIeBaHUM, MMMYHHOM CHCTEMBI (ajyIeprusi, acTMa), MOBBIIIAETCS BEPOSTHOCTH
POXJICHUS JIETEH ¢ MAIBIM BECOM H C TTIOPOKAMHU Pa3BUTHS (3as9bsi Ty0a, BOIYBS NACTh, Ae()EKTHI
CEP/IEUHOTO KJIallaHa).

Tema 5.2.1 BnorexHo/10ruM B NPOMBIILICHHOCTH.

IIpakTnueckoe 3ansaTue 9. «Pa3BuTHEe NPOMBIIIEHHOW OMOTEXHOJIOTMH U IPUMEHEHHE
€€ B )KU3HHU YEJIIOBEKa»

Hcropus 6uorexHomornuu

C npeBHEHIIMX BpPEMEH 4YeNOBEK HCIOJIb30BaJ OMOTEXHOJOIMUYECKHE MPOLECCHl IMPH
xJ1e00MeueHNH, TPUTrOTOBICHUH KHUCIOMOJIOYHBIX MPOAYKTOB, B BUHOJEIUU U T.JA., HO TOJIBKO
6naroaaps paboram Jlyu [lactepa B cepenune 19 Beka, 4To JOKa3aaH CBA3b MPOLIECCOB OPOKEHUS



C JIEATEeThbHOCTHIO MHUKPOOPTaHHU3MOB, TPAIUIMOHHAS OWOTEXHOJIOTHUS TMOJNyYnsIa HAYYHYIO
ocHoBy. B 40-50-¢ roxpr 20 Beka, korga ObUT OCYIIECTBIICH OMOCHHTE3 MTEHUIIMJITTAHOB METOIaMU
depMeHTaIMK, Hayalach 3pa aHTUOMOTHMKOB, Jajla TOMYOK PA3BUTHIO MUKPOOHOIOTHYECKOTO
CHHTE3a U CO3JIaHUI0 MUKPOOHOI0OTHYECKOM mpoMbIuieHHOCTH. B 60-70-¢ 1. 20 B. Hauana OypHO
pa3BuBaTbcs KieTrouHas uHxkeHepusd. C co3nanueMm B 1972 rpynnoii I1. bepra B CIIIA nepBoii
rubpunnoi mosekynbl JJHK in vitro ¢opmasibHO CBSI3aHO POXKJICHHE TEHETUUECKOW MH)XKCHEPHH,
OTKpPBIBIIEH IIyTh K CO3HATEIBHOM W3MEHEHMsI I'€HETHYECKOM CTPYKTYpbl OPraHHU3MOB TAaKUM
o0pa3oMm, 4YTOOBI 3TH OPraHU3Mbl MOIJIM JeNlaTh HEOOXOAMMBIC YEJIOBEKY MPOIYKTHI U
OCYIIECTBIISITh HEOOXOAMMBIE MPOIECChl. DTHU JBa HAMpPaBJICHUS OIpPENEIUIN OOJMK HOBOU
OMOTEXHOJOTHH, UMEIONIMM Mano oO0Imero ¢ TOW NPUMUTHUBHOM OHOTEXHOJIOTHEH, 4YeIoBeK
UCIIONIb30Ball B TeueHue Toicsyenetuid. [lokazarensbHo, uro B 1970-e r1r. momyuwn
pacrnpocTpaHeHHE M CcaMblil TepMuH buomexuonozus. C  3TOro BpeMEHU OHUOTEXHOJIOTHUS
HEpa3phIBHO CBsI3aHAa C MOJEKYJSIPHOW M KJIETOYHOW OMOJIOrHeil, MOJEKYJISIpHON T€HETHUKOMH,
OMoXMMHEH W OMOOPraHWYeCKOW XMMHEH. 3a KOPOTKHUU TEepHoJl cBoero pa3Butus (25-30 ner)
COBpEMEHHAasi OHMOTEXHOJOTMs HE TOJbKO JOOMJIAaCh CYHIECTBEHHBIX YCIEXOB, HO H
MIPOJIEMOHCTPUPOBAJIA HEOTPAaHUYEHHBIE BO3MOYKHOCTHM  MCIOJIb30BaHUSl OpPraHU3MOB U
OMOJOrMYECKUX MIPOLECCOB B Pa3IMUHBIX OTPACIIAX MPOU3BOACTBA U HAPOJAHOIO XO3sHCTBA.

buorexHonorus kak Hayka

Buomexnonocus - 310 KoMIuleke (GyHIAMEHTAIBHBIX M MPHUKJIAIHBIX HAYK, TEXHUYECKUX
CPE/ICTB, HAMPABIICHHBIX HA MOJYYEHHUE U UCTIOIb30BAHUE KIIETOK MUKPOOPIaHU3MOB, dKUBOTHBIX
U PaCTEHH, a TAK)KE MIPOITYKTOB HX KHU3HEIEATSIBHOCTH: (PEPMEHTOB, AMUHOKHUCIIOT, BATAMHUHOB,
AHTUOMOTHKOB U JIp.

buortexHonorus, KoTopasi BKJIIOYAET MPOMBIIIJIEHHYIO MUKPOOMOJIOTHI0, 0a3upyercs Ha
WCIOJIb30BAaHUU 3HAaHUM U METONOB OWOXMMHHU, MUKPOOHMOJOTHH, T€HETUKU M XUMHYECKON
TEXHOJIOTHH, IO3BOJISIIOIIEH IOJIydyaTh IOJb3Y B TEXHOJIOTMYECKUX IIPOLIECCaX W3 CBOWCTB
MUKpPOOPTaHU3MOB W  KJIETOYHBIX  KynbTyp. UTo Kkacaerca Oolee  COBPEMEHHBIX
OMOTEXHOJIOIMYECKUX IPOLIECCOB, TO OHU 0a3upyroTcsi Ha Meroaax pekomOuHaHTHbIX JHK, a
TaK)Ke Ha MCIIOJIb30BAaHUHM UMMOOUITN30BAaHHBIX ()EPMEHTOB, KJIIETOK U KJIETOYHBIX OpPTraHeI.

OcHOBHbIE HaIlpaBJIEHUs HCCIEIOBAHUN: pa3paboTKa HAyYHBIX OCHOB CO3JaHUSl HOBBIX
OMOTEXHOJOTHI ¢ MOMOIIBI0 METOJOB MOJIEKYISIPHONH OMONOTHH, TEHETUYECKOW W KIETOYHON
uHxeHepuu. llomyueHne u ucnoiab30BaHME OHWOMAcChl MHUKpPOOPTaHM3MOB U IPOJIYKTOB
MHUKPOOHOJIIOTHYECKOTO CUHTE3A.

Hcnonws3oBanne BUPYCOB JJIS CO3/IaHUSI HOBBIX OMOTEXHOJIOTUMA

buoTtexHonorust BOKpyr Hac BO MHOTHX MpeMETax MOBCEAHEBHOTO OOMXOA - OT OJICHKIbI,
KOTOPYIO MBI HOCUM, K CBIpY, KOTOPBI MBI moTpediisieM. B Teuenue BekoB pepmepsl, ekapu u
MUBOBAPHI UCIIOJIb30BATN TPAIUIIMOHHBIE TEXHOJIOTHH I H3MEHEHHS U MOAU(PUKAIIUN PACTEHUN
Y MPOJYKTOB MUTAHUS - MIIEHUIIA MOXET CIY>KUTh JPEBHUM MIPUMEPOM, a HEKTAPUH - OJHUM U3
nociaegHuX npuMepoB 31oro. CerogHs OMOTEXHOJIOTHS HCHOJNb3YeT COBPEMEHHBIE HayyHbIE
METO/Ibl, KOTOPBI€ TO3BOJSIOT YIAYYIIUTh WM MOAUMUIMPOBATH PACTEHUS, KUBOTHBHIC,
MUKPOOPTaHU3MBI C OOJNbIIEH TOYHOCTHIO U TMpeIcKa3yeMOoCThio. [loTpedbutenu T0KHBI UMETh
BO3MOXXHOCTh BBIOOpa M3 0oJiee IIMPOKOro MepedHsi 0e30macHbIX MPOJAYKTOB. buorexHomorus
MOJKET TMPEIOCTaBUTh MOTPEOUTETSIM BO3MOKHOCTH TaKOTO BHIOOpA - HE TOJNBKO B CEIBCKOM
XO03SICTBE, HO TAK)KE B MEJUIIMHE U TOIJIMBHBIX pecypcax.

[IpenmyrecTBa OMOTEXHOIOTUI

buorexHonorust mpenaraeT OTrpOMHBIE MMOTEHLMAJIbHBIE INpeuMyliecTBa. Pa3BuThie
CTpaHbl M Pa3BUBAIOIIMECS CTPaHBI, JODKHBI OBITH MPSMO 3aMHTEPECOBAHBI B TOACPKKE
JAIbHEWIINX MCCIEAOBAHUM, HANPABICHHBIX HA TO, YTOObI OMOTEXHOJOTUSI MOTJIA MOJTHOCTHIO
peanu3oBaTh CBOM MOTEHIUA.

buorexHonorust momoraer okpyxatouieit cpene. Ilo3Bosss ¢epmepam COKpaTUTh
KOJIMYECTBO MECTHUIMIOB U TepOUIIUI0B, OMOTEXHOIOTUYECKUE MPOIYKTHI MEPBOTO MOKOICHUS
IPUBEJIM K YMEHBIIEHUIO UX HCIIOJIb30BAHUS B CEILCKOXO3SIMICTBEHHOM NMpakTUKe, a Oyayuiue
MPOJAYKTHl OMOTEXHOJIOTUN JIOJDKHBI TPHUHECTH elle OOJbIle MPEeUMYIIECTB. YMEHbBIICHUS



MECTUIMIHON U repOUIIMIHOTO HArpy3Ka O3HAYaeT MEHBIIUN PUCK TOKCHUYECKOTO 3arpsi3HEHUS
MOYBHI U TPYHTOBBIX BOJ. Kpome Toro, repOULIN/Ibl, MpUMEHsIEMbIE B COYETAHUU C T€HETUYECKU
MOIU(HUIMPOBAHHBIMU PACTCHUSIMH, YACTO SBIAIOTCA Oosiee 0E30MacHBIMH Ul OKpPY)KaIOIen
Cpelpl, 4eM TrepOuIuIbl MPEIbIAYIIEro IMOKOJEHUS, Ha CMEHY KOTOPbIM OHHU MPHUXOJAT.
KynbTypbl, BeIBEJICHHBIC METOJaMU OMOWH)KCHEPHH, TAKXKE BEAYT K IIUPOKOMY MPUMEHEHUIO
0e30TBaJIbHOII 00pabOTKM TMOYBBI, B KOHEYHOM CUETe MPUBOAUT K YMEHBIICHHUIO MOTEph
IJI0JJ0PO/IUS TIOUBBI.

OrpomHbIii MOTEHIMAT OMOTEXHOJNOTHs HMMeeT M B Ooprbe ¢ ronogoM. PazBurtue
OMOTEXHOJOIMM  IpeiaracT  3HAYUTENbHbIE  IOTEHUMAIbHBIE  IPEUMYIIECTBA U
Pa3BUBAIOIIUXCS CTPaH, I/e 6ojaee MUIUIUAPAA KUTEINEH MIIaHeThl )KUBYT B OETHOCTH U CTPALAtOT
OT XPOHUYECKOTO roJIojia. 3a pocTa ypoKalHOCTH M BBIBOJA KYJIBTYp, YCTOHUMBBIX K OOJIE3HSIM U
3acyxe, OMOTEXHOJIOTHSI MOXKET YMEHBIIUTh HEXBATKY MUILHU JIJIsl HACEJIECHUS IUIaHEThl, KOTOPOe
o cocrosiauto Ha 2025 ron coctaBuT Oosiee 8 MUILTHAPIOB YeIOBeK, 9To Ha 30% Ooibiie yeM
CEroJiHsA. YUEHbIE CO3/IA0T CEIbCKOXO03MCTBEHHBIE KYIbTYpPbl C HOBBIMH CBOMCTBAMM, KOTOpPbIE
MOMOTAIOT UM BBDKHBATh B HEOIATOMPHUSATHBIX YCIOBHSIX 3aCyX U HABOJHCHUH.

buortexnonorust nomoraer 60poThcs ¢ O6one3HssmMu. Pa3BuBas u yimydiias MeIULIUHY, OHA
JTaeT HOBBIC HHCTPYMEHTHI B 00pb0Oe ¢ HUMU. IMEHHO OMOTEXHOJIOTHS JJaJla HaM MEIUITUHCKUE
METOJIbl JICYCHUS KapIHOJOTHYECKHX OoJe3Hel: ckiepos3a, remodunuu, remnatura, u CIIN/a.
CeronHs co3aroTcss OMOTEXHOJOTMYECKUE MPOAYKTHI MUTAHUS, KOTOPBIE CIIENAIOT ACIIEBBIMU U
JTOCTYIHBIMU Ui OeHeHIIel YacTu HaceIeHHsI TIaHeThl )KU3HEHHO HEOOXOAMMbIE BUTAMUHBI U
BakIuHEI. [IpenocTepexxeHns OTHOCUTEIBHO TPUMEHEHUS

buortexHnonorus B 0651aCTH 37paBOOXPaHEHUS

brnokupoBka TOProBiM BIOJNHE O€30IACHBIMU CEJIbCKOXO3SICTBEHHBIMU IPOAYKTaMU
YMEHbIIIAeT BO3MOKHOCTh BBIOOpA JIJIs1 MOTPEOUTEs, 3aCTaBIISIET €r0 IMIIATUTh BBICOKYIO LIEHY 32
OCHOBHBIE MPOAYKTHI M 3aJ€p>KUBAET AaJbHEHIINE HAY4YHbIE MCCIIEJOBAHMSI, HAIIPABJICHHbIE HA
pa3paboTKy OMOTEXHOJOTHYECKUX MPOAYKTOB, MMEIOIINX HOBBIE MPEUMYIECTBA.

Hacrosias Hayka ocraeTcs ayuliei 6a30i s NPUHATUS PELIeHUH 10 6€30IaCHOCTH JIsI
YeJIoBeKa M OKpyxarolen cpeabl. [Ipu 3TOM He TOJKHBI UTHOPUPOBATHCS 3aKOHHBIE OMACEHUs
OTHOCHUTEJIbHO BO3MOXHBIX BO3JIEHCTBUI HAa OKPYXKAIOILYIO Cpey, KoTopas Hac okpyxaer. CHIA
OTKPBITHl K JUAJIOTy, KOTOPbI OCHOBAaH Ha HAyYHBIX JAHHBIX, U MPOXOAUT C YYaCTHEM BCEX
3aMHTEPECOBAHHBIX CTOPOH. B TO ke Bpems 0OILIEeCTBEHHOCTh HE JOJKHA JIMIIATHCA MpaBa Ha
BBIOOp HOBBIX MPOAYKTOB B pe3yibTaTe Ae3MH(pOpPMAINH, KOTOpas BHI3bIBAET OECIIOYBEHHBIE
CTpaxH.

Tounas u nocroBepHas uHpopmanus 0 6€30MaCHOCTH OMOTEXHOIOTHUECKUX MPOJAYKTOB
JOJKHa OBITh JIOCTYIIHA BceMy HaceneHHuto. IIpo3payHOCTh NpUHATHS pelIeHUN sBIsSETCS
HEHTpaJbHBIM IS pocTa YpoBHs noBepus oOmectBa k Hayke. CIIIA BepsAT B BaxHOCTh U
HEO0OXOUMOCTh PEarupoBaHUs Ha OIACEHUs OINpeAeNeHHOW YacTh oOliecTBa OTHOCUTEIBHO
OMOTEXHOJOTHI U TPU3BIBAIOT BCE CTPaHBI K MPEAOCTABICHUIO TOYHON M MOJIHOM HH(OpManuu
OTHOCHUTEJIbHO 0€30MacHOCTH AITHX MpPOAYKTOB. boyie3HM pacTeHuil, BKItouyasi rpuOKOBbIE U
BHUPYCHBIE, MOTYT YHUYTOXXHUTh YPOXKail U CYHIECTBEHHO CHU3UTH Ka4eCTBO MPOIAYKIMH. YTOObI
YMEHBIINTh 3KOHOMHYECKHE IOTEPH OT O0JIe3HEH, (hepMephl JOKHBI YBEIHMUNBATH ITOIAIHN JUIS
MOJIYYEHUSI HYXHOTO YpoXKas. OTO YBEJIWYEHHWE IOCEBHOM IJIOIIAaM, TOPHOYEro, BOJbI U
ynoOpeHus, BIEKYT pacxo/ibl, KOTOpbIE 3aTeM OyIyT Bo3Mmelath nokynatenu. K tomy e, MHOTHE
dbepmepsl OOPIOTCS C BUPYCHBIMU OOJIE3HAMHU MYTEM YHUUYTOKCHHS BpeIUTENeH, TAKUX KaK TIs,
pacmpocTpaHsome 00yie3Hb. XUMUYECKUE WHCEKTHIUIBI CITOCOOCTBYIOT IMOBBIIICHUIO 1IEH U
pecypcoB, HEOOXOAUMBIX JUIsl BO3MEIIEHUS MOCIIEACTBUN 3a001eBaHuil.

He Bce pepmepsr uMerOT BO3MOXKHOCTH MO3BOJIUTE ce0€ TPATUITMOHHBIE METOJIBI OOPHOBI
c Oone3Heil. A moporue XUMUYECKUe MpenapaThl HEAOCTYIMHBI BO MHOTHX YacTAX MHPa, a8 UMEHHO
B Adpuky, rae, HanmpuMmep, eCTh OMpPEACICHHBINH BUPYC, KOTOPBIM YaCTO YHHUYTOXKAET JBE TPETH
ypokast 0aTaTa.

buorexHonorust MO3BONSIET MOJIydyaTh COPTa, 3AlUIIEHHBIE OT ONpPEJEICHHbBIX
pazHoBHAHOCTEN BUpycoB. [lyrem nepenoca manenskoit noiau JJHK ot Bupyca k renernueckoi



CTPYKTYpBl PpacTeHHs, MCCIEAOBAaTENM MOJIY4aloT COpTa, Yy KOTOPBIX €CTh HMMMYHHUTET K
OIpe/ieNIeHHbIM 00JIe3HsAM. 3allUILEeHbl OT 0OJIe3HEH COpTa OKa3bIBAIOT CEIbCKOXO03HCTBEHHBIE,
HSKOHOMHYECKHE TMpEeuMyIIecTBa (epMepaM, U He 3arps3HAIOT OKpYXKarwlrylo cpeny. Depmepsl
CMOT'YT OOpOTBhCSI ¢ HAaCEKOMBIMM, PACIpPOCTPAHSAIOT BUPYCHbIE OOJIE3HU, U, TaKUM 00pa3oM,
3alUTUTh CBOM ypokau. PepMepsl UMEIOT BO3MOKHOCTD BBIPAIIMBATh BBICOKHE YpOXKau Ha TOU
e IUIOINAJM, M YMEHbIIATh 3aTpaTbl PECypcoB, TaKUX Kak: pabodas cuia, yaoOpeHus,
NECTULU/IbI, CEMEHA M 000pyI0BaHKEe. DTH MPEUMYIIECTBA MO3BOJISAIOT (pepmepam 0OpadaThiBaTh
JIOTIOJIHUTEIIbHBIE IUIOIIAH, JIN0O0 YBEINYMBATh YpOXKali Ha €AMHUILY IUIOLIAIU U, KaK CIEICTBUE,
IIO3BOJIIET YBEJINYUTH 3aKOHCEPBUPOBAHHBIE IJIOLIAIHN.

Hcnonb3ys OHMOTEXHOJIOIHIO, HCCIENOBATEIM CEeroiHs paboTaroT, 4TOObI 3aLIUTUTh
JIOIIEPHY, JBIHIO MYCKYCHBIE, KYKYPY3y, OT'YpIIbl, BUHOTPaJ, KapTo(]esb, CO0, THIKBY M TOMAaThI
OT BUPYCHBIX OOJI€3HEH, a TaKXkKe MepeL] M TOMAThl OT I'PUOKOBBIX 3a00J1€BaHUI.

MWUIHOHBI JIET JKU3HU Pa3BHBACTCS B PA3IMYHBIX CTPYKTypax, ¢opmax U (QYHKIHUSIX.
Oxkomo 300 000 pa3nuuHBIX BUIOB pacTeHHM W Oojiee MUJIJTMOHA BHJIOB YKUBOTHBIX H3BECTHBI
CETO/HsI, U HE CYIIECTBYET ABYX [10100HBIX. OJIHAKO JOKAa3aHO, YTO B CEPEAMHE TAKCOHOMUYECKHUX
ceMel ecTh ITOXO0KUE YEPTHI.

Mp1 BoCIppHUMAEM Kak JJOJKHOE, YTO JIETU MOBTOPSIOT CBOUX POJUTENIEH U UTO KHUBBIE
CyILIeCTBa MPOSBISIOT CXOJCTBO, KOTOpast MEPEXOUT U3 MTOKOJIEHU B TIOKoJIeHUe. PoacTBeHHOe
CXOJICTBO HACTOJIBKO SIBHBIM U €CTECTBEHHBIM SIBJIEHHEM, UTO MbI PEJIKO 32/ lyMbIBA€MCS HaJl 3TUM.
CronetusiMu (epmepsl U CEIEKIMOHEPbl UCIOIb30BAIN CEMEHHYIO CXOJCTBO Ui MOBBILICHUS
IPOAYKTUBHOCTU PAacCTEHHM M JKMBOTHBIX. Hampumep, ¢ MOMOILBIO CENEKIUU pacTeHU, ObUIn
CaMbIMM KpYIIHBIMH, CUJIbHBIMHM, HaUMEHEE IOJBEPKEHHbIMM OONe3HsIM, QepMepbl U
CCJICKIIMOHEPHI CO3J[aBAIH yIydIIeHHbIE THOPUAbl. OHU 00 3TOM HE JOTaJIBIBAIUCH, HO TO OBLIO
IPAKTUKOH 3JIeMEHTapHbBIX (POPM F'€HHONM MHXKEHEPHH - OCHOBOIIOJIATAIOLIEro Ipoliecca, KOTOPbIi
UCIIOJNIE3YETCSI B OMOTEXHOJIOTHH.

3aKOHBI, Ha KOTOPBIX 0a3upyercs mepeHoca reHeTUYEeCKUX 4epT, ObuIn 3arajakoil eme 150
netr Hazaj, korja ['perop Mennens BIepBble Hayall M3ydaTh HACIEACTBEHHOCTb KYJbTYPHBIX
pacrenuil. Mccnenys TiaTeabHO MOATNOTOBICHHbBIE SKCIIEPUMEHTHI M1 MATEMaTHUECKUE PACUETHI,
Menzaens mnpuiiesn K BbIBOJLY, YTO OIPEIEICHHbIE HEBUIMMBIE YacTHULIBI COXPAHSIOT
HACJIEICTBEHHBIE YEPTHI, M YTO 3TH YEPTHI NEPEXOIAT U3 MIOKOJIECHHS B TOKOJIEHUE. YUEHBIH MUD
00HapyX MW HECOCTOSATENBHBIM OCO3HATh CTPAHHOCTh MEHJIEIbCKOTO OTKPBITHS €€ HEKOTOpOe
BpeMs [I0CJI€ CMEPTH BEJTMKOTO YUE€HOIr0, HO €r0 TPY/AbI JIETIH B OCHOBY OMOTEXHOJOTHH.

B 1950-x rr. 6uonoru mosyduiau OOJBIIMX YCIEXOB B M3YUYEHUU HACJIEICTBEHHOCTH.
bnaropaps onucannto crpykrypsl JJHK J[x. Yorconom u ®@pancucom Kpukom, ydeHble Mpuum
K BBIBOJY, KaK reHeTHYecKas HHpOpMaIus XpaHUTCS B KHUBBIX KIJIETKax, Kak 3Ta MHpopManus
OCTaBJISIET OTIIEYATOK M KAaK OHA IEPENAETCS U3 NTOKOJIEHUS B IIOKOJICHHE.

o 1980-x rr. ydeHble yxke momnpoOoBaiu (M OYEHb yJayHO) NEpeMelaTb YacCTHUIIbI
TeHEeTUYECKOM HMH(OpPMalLMU, KOTOpbIE MOJIYUYMJIM Ha3BaHUE 2eHbl, OT OJHOr0 OpraHu3Ma K
JIpyromy. OTa BO3MOXKHOCTh I€peMellaTh MeHEeTHUECKyl0 MH(OpPMalMI0 W3BECTHA KaK TeHHas
WH)XEHEepUs, eIMHbII MpoLecc, KOTOPBHIA UCMOIb30BaIN B OnotexHonoruu. OcraBasich Bce ellle
OTHOCHUTEIILHO MOJIOJION HayKoOW, OWOTEXHOJOTHUS TMOojaeT OoJbiiue Hamaexasl. OHa maer
MCCJIE0OBATENSAM BO3MOXHOCTh YIIYYIIaTh Kauye€CTBEHHBIE M KOJIMYECTBEHHBIE IOKa3aTeNN
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp, KOTOpbIE 3allHIIEHbl €CTECTBEHHBIM IyTeM OT Oojie3Hed u
HACEKOMBIX. bBHOTexHomorusi Takxke o00ecreuyrBaeT HOBbIE ITYTH JIEYEHUS XPOHMUYECKUX
3a00JIeBaHUH YeTI0BeKa, IPOU3BOICTBA XMMUUECKUX BEIIECTB U MepepabOoTKU OTXO/I0B.

buorexHonorus B MequuHe

OMOTEXHOJIOTHSI TeHHAs! MH)KEHEPHsI

B memuimHe OMOTEXHONOTHMYECKHE IMPHEMbl M METOJAbl UIPAlOT IJaBHYIO pOJib MpU
CO3JaHMM HOBBIX OHMOJOTMYECKM AaKTHUBHBIX BEIIECTB U JIEKAPCTBEHHBIX IPENaparos,
npeIHa3HAYeHHBIX JUIs paHHEeH AMarHOCTUKH U JICUYSHUS Pa3INYHBIX 3a00JeBaHUNA. AHTHOMOTUKN
- caMblil Kkjacc (apMaleBTUYECKUX COEAMHEHUN, MOJydyeHHE KOTOPBIX OCYIIECTBISETCS C
MIOMOIIIBI0 MUKPOOMOJIOTHYECKOro cuHTe3a. COo3aH0 TeHHO-MHKEHEPHBIE MITaMMbl KHILIEYHOM



NAJI0YKH, APOKIKEHN, KyIbTUBUPYEMBIX KJIETOK MIIEKOIUTAIOLUIMX U HACEKOMBIX, MCIIOIb3yEMbIE
JUIsL TIOJIy4€HHS POCTOBOIO TOPMOHA, HMHCYJIMHA U HHTEepdEepoHa YeIOBeKa, pPa3IMYHBIX
(epMEHTOB M TMPOTUBOBHPYCHBIX BaKUWH. M3MEHssI HYKICOTHAHYIO MOCIEIOBATEIbHOCTH B
reHax, KOJUPYIOUIMX COOTBETCTBYIOUIME O€NIKH, ONTUMHU3HUPYIOT CTPYKTYpy (GEpMEHTOB,
TOPMOHOB U aHTUTEHOB (TaK Ha3bIBaeMas OEIKOBasi UHKEHEpHs). BaKHEHITNM OTKPBITHEM cTaa
paszpadorannas B 1975 I'. Kenepom u C. MuIbIITEiHOM TEXHHUKA UCIIOJIB30BAHUS THOPUIOM IS
MOJy4YECHHUsI MOHOKJIOHAJIBHBIX aHTHTEN XKeJlaeMOH crienu(puIHOCTH. MOHOKIIOHAIBHBIE aHTUTEIA
UCIOJIB3YIOT KaK YHUKAIbHBIC PEareHThl, ISl IUarHOCTUKU U JICYCHHS Pa3IMYHbIX 3a00JI€BaHUH.
buoTexHonorus B ceIbCKOM X0351UCTBE

Bximang OMOTEXHOJIOTMM B CENbCKOXO3AWCTBEHHOE IMPOM3BOJACTBO 3aKIIIOYAETCs B
00JIerYeHUH TPATUIMOHHBIX METOIOB CEJEKIIMH PACTCHUH M KHBOTHBIX M pa3pabOTKe HOBBIX
TEXHOJIOTH, MO3BOJSIOUINX MOBBICUTH 3(PPEKTUBHOCTH CEIBCKOTO Xo3siiictBa. Bo MHormx
CTpaHax METOJaMH I'€HETUYECKOW M KJIETOYHOM MHYKEHEPUU CO3JaHbl BHICOKOIIPOIYKTUBHBIE U
YCTOMYMBBIE K BpEIUTENAM, O0JE3HSIM, repOUIIaM copTa CENbCKOXO3IHCTBEHHBIX PACTCHMIA.
Pa3zpaboTannas TeXHUKa O3JOPOBJICHUS PACTEHUI OT HAKOIUIEHHBIX MH(EKIHH, YTO 0COOCHHO
BaYKHO JIJIS1 BETETATUBHO PA3MHOXKAIOIIUXCS KYJIbTYp (KapTodenp u ap.). Kak ogHa n3 BakHeHIIMX
npobjeM OHOTEeXHOJOTHH BO BCEM MHpPE IIHPOKO HCCIEAYETCS BO3MOXHOCTH YIPABJICHUS
MPOLIECCOM a30T(PUKCAIIUHU, B TOM YUCIIE BO3MOKHOCTh BBEJICHUSI T€HOB a30T(HUKCAIUU B TEHOM
MI0JIE3HBIX PACTEHUH, a TaKXke npoueccoM (poTocuHTe3a. Beayres uccieqoBanus o yaydlueHUO
AMUHOKHUCIIOTHOT'O COCTaBa PaCTUTENbHBIX 0elIKOB. Pa3pabaThIBaroTCsl HOBBIE PETYISATOPHI POCTa
pacTeHHii, MHUKPOOHOJIOTUYECKHE CPEJCTBA 3aIUThI PACTEHUH OT OOJIe3HEW W BPEAUTEIICH,
OakTepuaigbHble ynoOpeHUs. | eHHO-WHKEHEPHBIX BaKIMHBI, CHIBOPOTKH, MOHOKJIOHAJbHBIC
aHTHUTENA HUCHOJb3YIOT s NPO(UIAKTUKH, AMArHOCTUKM U TEpaluyd OCHOBHBIX OoJie3Hei
CEJIbCKOXO03SUCTBEHHBIX KUBOTHBIX. B co3nanuu 6omnee 3¢(heKTUBHBIX TEXHOJIOTUH TIIEMEHHOTO
Jiejla TPUMEHSIOT T€HHO-MHXEHEPHBIX T'OPMOH pPOCTa, a TAaKXKE TEXHUKY TpaHCIUIAHTAlUU U
MUKPOMAHUITYJIALNNA Ha SMOPUOHAX JOMAITHUX KUBOTHBIX. [|JIs MOBBIIEHUS! TPOJYKTUBHOCTH
YKUBOTHBIX HCIIOJIB3YIOT KOPMOBOH O€JI0K, TOTYYECHHBIH MUKPOOHOIOTHIECKAM CHHTE30M.
buorexHoorus B mpou3BOACTBE

BrotexHonornyeckue npouecchl ¢ UCIOIb30BaHUEM MUKPOOPTaHIU3MOB U (DEPMEHTOB YKe
Ha COBPEMEHHOM TEXHHYECKOM YpPOBHE IIHMPOKO NPUMEHSIOTCSA B MULIEBOW NMPOMBIIUIEHHOCTH.
[TpoMbIlIZIEHHOE BBIPAIIMBAaHUE MHUKPOOPTraHU3MOB, PACTUTEIbHBIX M JKUBOTHBIX KIIETOK
UCTOJNB3YIOT JUIsl TOJNy4YeHHsT MHOTHX II€HHBIX CO€AMHEHHH - (EepMEeHTOB, TOPMOHOB,
AMUHOKHCJIOT, BUTaMHUHOB, AaHTUOMOTHUKOB, METAHOJ]A, OPraHMYECKUX KHUCIOT (YKCYCHOH,
JUMOHHOM, MOJIOUHOH) U T. A. C MOMOIIBIO MUKPOOPIaHU3MOB MPOBOIAT OHOTpaHCHOpMALIHIO
OJIHMX OpPraHWYECKHX COCIWHEHHWH B npyrue (Hampumep, copOuta Bo ¢pykrTo3dy). lllupokoe
OPUMEHEHHE B Pa3IMYHbIX IMPOU3BOACTBAX IMOJYYHWJIM HUMMOOMIN30BaHHblE (pepMeHThl. Jliis
BbIIEJICHUS] OMOJIOTMYECKM AaKTHBHBIX BEIIECTB M3  CIOXKHBIX CMECEH  HCIHOJB3YIOT
MOHOKJIOHAJIHBIE aHTUTENA.

A.C. CnupunsiM B 1985-1988 pa3paboranbl npuHIUIEI OECKIETOYHOIO CHHTE3a Oelka,
KOTJJa BMECTO KJIETOK MPUMEHSIOTCS CllelualbHble OMOPEaKTOPhI, CoAepIKaline HeoOXO0ANMBIHA
HAa0Op OYMILIEHHBIX KJIETOYHBIX KOMIOHEHTOB. JTOT METOJ MO3BOJISIET MOJIY4aTh Pa3HbIE THUIIbI
0EIKOB M MOXET ObITh YPPEKTHUBHBIM B MPOU3BOJCTBE. MHOIHE NMPOMBIIUIEHHBIX TEXHOJIOIHH
3aMEHSAIOTCSI TEXHOJOTHSIMH, HCIOJB3YIOUMMH (QEpMEHThl W MHKPOOpraHu3Mbl. Takue
OMOTEXHOJIOTMYECKHE METOABl IepepaboTKH  CeNbCKOXO3AWCTBEHHBIX, INPOMBIIUIEHHBIX U
OBITOBBIX OTXOJIOB, OYMCTKHM U HCIIOJIb30BAHUS CTOYHBIX BOJ I TOJy4YeHHs Ouorasa u
ynoOpeHuil. B psnge cTpaH ¢ MOMOIIBIO MHUKPOOPTaHU3MOB MOJYYarOT ATUJIOBBIM CIHPT,
UCIONB3YIOT Kak roprodee Juisi aBTomMoOwiei (B bpaswnuu, rie TOIUIMBHBIA CHHPT MIKPOKO
IOPUMEHSEeTCs, €ro MOJIY4aloT U3 CaxapHOro TPOCTHHMKA M JIpYrux pacteHuit). Ha crmocobHoctn
pa3IMYHbIX OaKTepHil MepeBOIUTH METAJIIIbl B pACTBOPUMBIE COEAMHEHUS WU HaKaIlUIMBaTh UX B
ce0e OCHOBAH M3BJICUEHHE MHOTHX METAJUIOB U3 O€THBIX Py UJIU CTOUHBIX BOJ.

KonTpoabHas padora 3. «TeopeTuyecKue acleKThl IKOJIOTHID).



IIpu BbINOTHEeHNH 3aJaHUI BbIOepUTE HOMEP NPaBHJIBHOIO OTBETA
Al. @akTopbl, ONpeAESAIONINE MPEAesibl BBDKUBAEMOCTH BUA, HA3bIBAIOT:
OMOTHYECKUMU
ONTUMAaJIbHBIMU
HKOJIOTUYECKUMU
AHTPOINOr€HHBIMHU
. OrpannunBaromuM (GpakTopoM Ha3bIBaeTcs GaKTop:
TOJIbKO aHTPOIIOT€HHbIN
C IIMPOKHUM JIMaNla30HOM 3HAYEHUI
CHIKAIOILIMK BBDKUBAEMOCTb BUJIOB
10 3HAUYEHUIO HECKOJIBKO HUKE ONTUMAJIbHOTO
. DKOCHUCTEMBI He Mo2ym CYILIeCTBOBaTh 0e3:
BHECEHUS y00peHHit
KpyTOBOPOTa BEILIECTB
BMEUIATEIbCTBA YEI0OBEKA
YHUUTOKEHUS BpeIUTENEH
. [lapa3uTtusm — popma cBA3M B MONYJIALUAX, IPH KOTOPOM Mapas3uT:
MIPUHOCHT T10JIb3Y XO35IUHY
BCEr/ia IPUBOJUT X035MHA K THOenu
HE IPUHOCHUT XO34UHY HU BPE/AA, HU MOJIb3bI
IPUHOCUT XO35MHY BpEJl, HO HE BbI3bIBAET €0 HEMEAJIEHHOU rudenu
. Onpenenure NpaBUJIbHO COCTABICHHYIO MUILEBYIO LIETb:
ACTpeO— P03/ — T'yCeHHIa — KpanuBa
KpamuBa — JIp03J —TyCceHula —scTped
ryceHulla— KpamnuBa — JIpo3J — AcTped
KpanuBa — T'yCeHHIIa —po3] — SCTped
Bblﬁepl/lTe HECKOJIbKO BEPHBIX 0TBETOB. 3anuumnTe BbIOpaHHbIe 0YKBBI B aJ1()ABUTHOM
NopsaKe.
B 1. Bvibepume mpu npasunvnvix omeema. B skocucteme jiyra 0OUTaIOT:
A. xpot
b. naren
B. monéska
I'. onnmarpa
J. BBIXyXO0/b
E. nonesas MbIlb
B 2. PacnoJio:kure B JIOTH4YECKOI MMOCJIeI0BATEJIbHOCTH NMPOLECChl, IPUBOASIIIUE K CMEHe
IKOCUCTEM:
A. BaceneHue cpefibl 00MTaHus 0COOSMU JIPYTroro BUa
b. [loryomenue u3 OKpyKaroIie cpeapl OpraHu3MaMy OJHOTO BUAA ONPEACIIEHHBIX BEIIECTB
B. CokparieHnue yucieHHOCTH 0co0el JaHHOTO BUJia BCIIEICTBIE N3MEHEHHSI UMHU CPEJIbI
obutaHus
I'. I3meHeHue cpenibl 00uTaHMsl, yMEHbILIEHUE B HEMl pecypcoB, HEOOXOAUMBIX /ISl )KU3HU
JTAHHOTO BHUJA

1 2 3 4

n w O}

PONPELEPRPRONELRPONERMONE S R~ONOE
W

B 3. YcranoBuTe cOOTBETCTBHE MEK1Y 0COOCHHOCTHIO IMTAHUS OPraHM3Ma M I'PYINOii
OPraHHU3MOB.



OCOBEHHOCTD ITMTAHUA

['PYIIIIA
OPI'"AHM3MOB

A) 3aXBaTBIBAIOT MUY MYTEM (aroruros3a

b) uCnonp3yloT SHEPrHI0 COJTHEUHOTO CBETa

[") cuHTE3UPYIOT OpraHuyYecKre BellecTBa 13
HEOPraHUYECKUX Ha CBETY

P OKHUCJICHUN HCOPIraHNYCCKUX BCILICCTB

B) uCnonb3yIOT SHEPTUI0, 3aKII0YEHHYIO B THILE

J1) UCIIOJIB3YIOT PHEPTHI0, OCBOOOKIAIOIIYIOCS

1. ABTOTpOdHI
2. I'ereporpodsr

WNucrykuus nmst yuamuxcs. Jlalite cBOOOIHBIN pa3BEPHYTHIN OTBET

C1. B HEKOTOpBIX JIECHBIX OMOreoleH03ax I 3alIUThl KYPUHBIX NTHI] IPOBOJAMUIN MAacCOBBIN

OTCTPCJI JHCBHBIX XUIIHBIX IITHUII. O6’bHCHI/ITe,

KaK O0TpPa3nuJIOCh 3TO MEPOIIPUATHEC HA YU CIICHHOCTU

KypuHbIX. [IpuBeuTe HE MEHEe mpex 371EMEHTOB OTBETA.

Homep 3apanus|A 1 A 2 A3 A 4 A S
OTBer 1 3 2 4 4
Homep 3axanus B 1 B 2

OTBer ABE bI'BA

B3

A b B I M|

2 1 2 1 1

Tema 5.2.1. BnoTexH0JIOrHM B NPOMBIIJICHHOCTH.
IIpakTuyeckoe 3ansaTue 10. «ITUUECKUE ACTIEKTHI Pa3BUTHS OMOTEXHOJIOTUN

Bonpocbwi:
1. Ymo maxoe buomexnono2us?

2. Yem omauuaemcs ceHemuyecKkas cenekyus u 2eHHAsi UHHceHepus?
3. Ilpuseoume apeymenmol «3a» U «NPOMUB» UCNOIL30BAHUS MPAHCSEHHBIX NPOOYKMO8
(MOJHCHO UCNONIBL308AMb HE MOTILKO MAMEPUAT CMAMbU).




4. Ilpu kakux ycnosusx npooyKmwl, HOIYYEHHble U3 MPAHCLEHHLIX OP2AHUSMO8, MO2YM
cuumamucs 6e30nacHvlMu?

5. Coenaiime 6v1600: KaK JUYHO bl OMHOCUMECL K UCNONL30BAHUIO MPY2CSEeHHBIX
npodykmos? Xomume U 6bl UCNONL308AMb NPOOYKMbL, NOJYUEHHbIE U3 MPAHCSEHHBIX
opeanuzmos 8 nuwyy? Ilouemy?

Eme opHuM  gocTukeHHMEM  OMOTEXHOJIOTHMH,  BBI3BIBAIOIIMM  MHOTO  CIIOPOB,
ABIISIETCS. KJIOHMPOBAHME MJIEKONNTAKIIUX, B YACTHOCTH KJIOHHPOBaHHE YeJI0BEKA.
Celiuac KJIOHaMH Ha3bIBAIOTCA OCOOM YKUBOTHBIX HIIM PACTCHUMN, MOJIyUYEHHBIE IIyTeM
0ecro10ro pa3MHOKEHHS U UMEIOIIKE MOJTHOCTHIO HIEHTUYHbIE TeHOTUIIbl. KiloHnpoBanueM
HA3bIBAIOT UCKYCCTBEHHOE MOJTYYCHHE KIIOHOB KUBOTHBIX.

HIMeHHO BO3MOKHOCTb MCKYCCTBEHHOTO KJIOHMPOBAHMSI YeJIOBEKa BbI3Baja OypHbIE IMOLIUU
B oOILIIeCTBe.

[Ipenmonaraercs, 4YTO MOXHO HCIOJb30BaTh KIOHHUPOBAHUE [UISl MPEOAOJICHUS
Oecruioinsg — TakK Ha3bIBAEMOE penpoOyKmusHoe KloHuposanue. becrionue, NeHCTBUTENBHO,
— Ype3BbIYAiHO BaxkHas mpoOsemMa, MHOTHE O€3/1eTHbIE CEMbU COTJIACHBI HA CaMbIe IOPOTHeE
npoueaypsl, 4TOObI UMETh BO3MOXKHOCTh POJUTH pedeHka. OTHaKO BO3HMKAET BOIIPOC: a UTO
NPUHLMIIAATILHO HOBOTO MOXET JaTh KJIOHHPOBAaHHME II0 CpPAaBHEHUIO, HANpHUMEp, C
9KCTPaKOPIOPATIbHBIM OIIOJOTBOPEHUEM C HCIOIb30BAaHUEM JTOHOPCKUX TMOJOBBIX KIETOK?
YecTHblil oTBeT — HUYero. KioHupoBaHHbIH peOeHOK HE OyIeT UMETh T€HOTHUIIA, SBIISIOIIETOCS
KOMOHMHAIMEW TeHOTUIIOB MYXa U KeHbl. | eHeTHYecKu Takas JAeBOYKa OyIeT MOHO3UTOTHOM
CECTpOi1 CBOEH MaTepu, I'eHOB OTIa y Hee He OyneT. TouHO Tak ke KJIOHUPOBAHHBIN MallbUHK
JUIsL CBOEH Marepu OyJeT reHeTHYeCKH 4yxJa. B Takom cimyyae — 3a4eM 3Ta CIOXKHas U, YTO
0COOCHHO Ba)XHO, OYEHb PHUCKOBaHHas mporenypa? A eciau BCHOMHUTH 3(PGEKTUBHOCTD
KJIIOHUPOBAHHUS, MPEJICTaBUTh ce0e, CKOIBKO HYXKHO IMOJIYUUTh SHIEKIETOK, YTOOBI POJIUIICS
OIMH KIJIOH, KOTOpPBIHA K TOMY XK€, BO3MOXHO, OyaeT OOJBbHBIM, C YKOPOUEHHOMU
MPOJOKUTEIFHOCTBIO JKU3HHU, CKOJbKO 3MOPHOHOB, YK€ HAYaBIIUX >KUTh, MOTUOHET, TO
MEPCIEeKTHBAa PENPOIYKTUBHOTO KIOHMPOBAHMS YENOBEKa CTAHOBHUTCS YycTpaimiaromeid. B
OOJBIIMHCTBE TEX CTPaH, TIN€ TEXHUYECKH BO3MOXKHO OCYIIECTBICHHE KIOHHUPOBAHUS
YeJI0BEKa, PENPOAYKTUBHOE KJIOHUPOBAHUE 3aMPEUIEHO 3aKOHOAATENBHO.

Tepanesmuueckoe K10HUpOBaHUe TIPEIIONAraeT mojlyueHne sMOpHOHa, BhIpaIlliBaHNe
ero 10 14-mHeBHOTO BO3pacTa, a 3aTeM UCIOIb30BaHNE YMOPHUOHATBHBIX CTBOJIOBBIX KJIETOK B
nedeOHbIX 1ensaX. [lepcrnekTuBbl TeYeHHs ¢ MOMOIIBI0 CTBOJIOBBIX KJIETOK OMISTOMIISIONNA —
U3NIeYeHNe MHOTUX HeHpojereHepaTuBHbBIX 3a00eBanuil (Hanmpumep, 6oe3Heit Anblreiimepa,
[TapkuHCOHA), BOCCTAaHOBJICHHE YTPAUEHHBIX OPraHOB, a MPH KIOHMPOBAHHH TPAHCTCHHBIX
KJIETOK - JICUeHHE MHOTUX HACJIEJICTBEHHBIX Oone3nedl. Ho mocMoTpum mpaBae B IHUIIO:
(bakTUYECKHU 3TO O3HAYAET BBIPACTUTH cebe OpaTHKa UITH CECTPUUKY, a MOTOM — YOUTh, 4TOOBI
UCIIONIb30BaTh MX KJIETKHM B KadecTBe JiekapcTBa. M ecnu yOuBaeTcs HE HOBOPOIKICHHBIH
MITaJIeHel], a IBYXHEIENbHbIN SMOPUOH, JieNia 3T0 He MeHseT. [[oaToMy yueHble UILYT ApyrHe
MyTH JIJ151 TOJTYYEHUS! CTBOJIOBBIX KJIETOK.

Kuraiickue ydeHble ¢ HENbI0 MONy4eHHUs SMOPHUOHABHBIX CTBOJIOBBIX KJIETOK YelIOBEKa
co3manu TUOpUIHBIE ASMOPHOHBI IMyTeM KIOHHPOBAHUS sA€p KIETOK KOXKH YelOBeKa B
SUIIEKIIETKAaX KPOIUKOB. bbuto momydeno 6onee 100 sMOpHOHOB, KOTOPBIE B TEUYEHHE HECKOIBKUX
JTHEN pa3BUBAIMCh B MCKYCCTBEHHBIX YCIOBHSX, a 3aT€M W3 HUX OBUIM TMOJYYEHBI CTBOJIOBBIE
KJIETKU. Y YeHbIE HAJCIOTCSI, UTO TAKOU CIIOCO0 MOTYYESHHS CTBOJIOBBIX KIIETOK OKaXETCS ITUUECKU
OoJee MpUeMIIEMbIM, YeM KJIOHUPOBAHHUE YEITOBEYECKIX YMOPHOHOB.

K cuacTpio, oka3pIBaeTCs, YTO SMOPUOHAIBHBIE CTBOJIOBBIC KJIETKH MOKHO MONy4YaTh
elie mpoie, He mpuberass K COMHUTEIBHBIM C ATHYECKON TOYKH 3PEHUS MAHUIMYISALUIM. Y
Ka)KIOT0 HOBOPOXKJIEHHOTO B €r0 COOCTBEHHOW IMYIMOBUHHON KPOBH COAEPIKHUTCS JTOBOJBHO
MHOT'O CTBOJIOBBIX KJI€TOK. ECIM 3TH KJIETKU BBIJIEIUTH, a 3aTEM XPaHUTh B 3aMOPOKEHHOM
BUJIE, WX MOXXHO HCIIOJNb30BaTh, €CIM BO3HUKHET HEoOXoauMocTh. CoznaBaTh OaHKH



CTBOJIOBBIX KJICTOK MOXXHO YK€ ceifyac. HpaBz[a, CJICOYET UMETH B BUY, UYTO CTBOJIOBBIC KJIICTKH
MOT'YT NPpC€IOJHECTHU CHOPIIPHU3bI, B TOM YHCJIIC U HCIIPUATHBIC. B YaCTHOCTHU, UMCHKOTCA JaHHBIC
O TOM, 4YTO CTBOJIOBBIC KJIETKH MOI'YT JICTKO HpI/IO6peTaTB CBOMCTBa 3JI0KAYECTBECHHOCTH.
CKOpee BCC€TO, 3TO CBA3aHO C TEM, UYTO B UCKYCCTBCHHBIX YCJIOBHUAX HaJl HUMH HET KCCTKOI'O
KOHTPOJIsI CO CTOPOHBI OpraHU3Ma. A BE€Ab KOHTPOJb «COLOHUAJIBHOI'O0 IMOBCACHUA» KIICTOK B
OopraHu3sMe€ HE TOJIBKO X(eCTKHﬁ, HO BEChbMa CJIOKHBIA U MHOFOYpOBHCBBIﬁ. Ho Bo3MmoxHOCTH
HCITIOJIB30BaHHUA CTBOJIOBBIX KJICTOK CTOJIb BIICHATJIAIOIIH, YTO UCCIICAOBAaHUA B 9TOM 00J1acTH U
IMONCKHU NOCTYIIHOI'O HCTOYHHKA CTBOJIOBBIX KJICTOK 6y,I[YT IMPOJOJIKATbCA.

4.11 Keiic Ha anajm3 nHpopManuu

Keiicbl ucnonp3yroTcs B Ka4eCTBE OLEHOYHOI'O0 MEponpusaTvs B pasuene S5 “buonorus B
JKU3HU, KOTOPBIN SBJIAETCA NPUKIATHBIM MOIYJIEM M COCTOMT M3 JBYX uacted. Tema 5.17
“BHOTEXHOJIOTHH B JKHU3HH KaXJO0T0~ M3y4aloTCs HE3aBHUCHMO OT INMpodeccuil/crienralbHOCTeN
oOydaromuxcsi, Tema 2 sBIseTcS NPO(EeCCHOHATBLHO HAMPABICHHOW W MOAOUPAIOTCS B
3aBHCHUMOCTH U MPOo(eccroHalIbHOM HAIPaBICHHOCTH.

ITpuBenem npumep kerica k Teme 5.2.1. “buoTexHonoruu B Menunuae u papmanun’
DopMynHMpoOBKa 3aJaHUS:

buorexHomorus — KOMIIIEKCHAS HayKa, HallpaBJICHHAad Ha IIO0JIYYCHHUEC MCJICBOIO
IMPpOAYKTA, C IIOMONLIbIO OHMOOOBEKTOB MI/IKpO6HOFO, PACTUTCIIBHOIO HW  )KUBOTHOI'O
IMPOUCXOKACHUA.

MGI[I/ILII/IHCKaﬂ OHMOTEXHOJIOTHUS — oTpaciib, OCJb KOTOpOﬁ CO3JaHUEC JUArHOCTHYCCKHX,
HpO(l)I/IJ'IaKTI/ILIeCKI/IX U Je4eOHBIX npemnaparoB, OHAa H3YYAaCT BO3MOKHOCTU HUCIIOJIB30BAHUA
MHKPOOPTaHHU3MOB, IJid MNOJTYYCHUSA AaMUHOKHCIOT, BUTAMHUHOB, q)epMeHTOB, aHTI/I6I/IOTI/IKOB,
OPraHu4YCCKuX KHUCJIOT.

Caxapnblii 1uabet — 310 3a001eBaHie OOMEHa BEIIECTB, IPU KOTOPOM B OpraHU3Me He
XBaTaeT MHCYJIUHA, a B KPOBU MOBBIIIAETCS cojepxkaHue caxapa. ConepkaHue caxapa B KPOBU
HE00X0IMMO TSI HOpMAITbHOTO (DYHKITMOHUPOBAHUS KIIETOK. IHCYIIMH, KOTOPBINA BBEIpabaThIBaET
NOJ/UKETYJ0YHasl jKee3a, 00ecreuyumBaeT NMPOHUKHOBEHUE TIIIIOKO3bl B KIETKH, HO HHOT/AA
MPOUCXOAUT cOOM BBIPAaOOTKU MHCYJIMHA U KJIETKA HE MOTy4aeT HE0OX0IUMOT0 MTUTAHUS, a caxap
HaKaIuIMBaeTcs B KPOBU. DTO MPUBOJIUT K BOZHUKHOBEHHUIO CaXapHOro aualdeTa pa3HbIX THUIIOB,
OIMH W3 KOTOPBIX SIBISIETCS WHCYIMHO3aBUCHMBIM. [Ipy TakoM THIIE caxapHOTO amadera
3a00JIeBINH T0JIKEH BCIO )KU3Hb BBOAUTH ce0€ MHBEKIIUH WHCYIIHMHA.

[To nmawueiM cratuctukd, B 2014 r. KommyecTBOo OONBHBIX caxapHbBIM JAHA0ETOB B
Poccuiickoit penepanun coctaBuno 387 MiaH udenoBek. [lo HEKOTOpHIM JaHHBIM d3Ta IUdpa
Ka)K]IbIil roJ] yBenuuuBaercs Ha 5%.

3agaHue: HalAuTe U MPOAHATU3UPYHTE pa3IMUHble HICTOYHUKU MHPOPMALUH (HayyHas 1
y4eOHO-Hay4YHas JINTepaTypa, CPeACTBa MaccOoBOM MH(oOpMaluu, ceth MHTEpHET U Apyrue) 1o
TemMe Kkeiica. OTBeTbTE Ha BONPOC HAa OCHOBE HaiIeHHBIX JaHHbIX: C yeM CBs3aH poOCT
3a00J1IeBa€MOCTH CaxapHbIM TUA0ETOM Cpeln B3pOCIOro HaCEIeHHs U OMOJIOKeHUe 3a00s1eBaHus?
Kakue Mepbl npoduiaakTHKH caxapHOro nuadera MOKHO pealn30BaTh B MOBCEIHEBHOM >KHU3HU
Kaxaomy u3 Hac? Kak pa3BHBaIoCk MpOM3BOJCTBO WHCYJIMHA M C KAKUMH STHYECKUMHU HOPMaMHU
IIPU ATOM CTAJIKMUBAJIUCh yYeHbIE?

[TonroroBeTe YCTHOE COOOIIEHUE C PE3EHTALMEN, B KOTOPOM HEOOXOIMMO OTPa3UTh:
1. CaxapHblii 1uabeT — NPUYUHBI, CAMIITOMBI, IMATHOCTUKA U JICUEHUE;

2. PaCHpOCTpaHeHHOCTL caxapHoro I[I/Ia6CTa Cpeau HaCCJICHUA CBOCTO PETHOHA 3a



HoCJIeTHUE TP rojJia, MPOaHATM3UPOBAB HAYyUHbIE MTyOJIMKALIMU U CTATUCTUYECKYIO OTYETHOCTS (B
TOM 4HCJI€ OTUETHI ['0Cy1apcTBEHHOIO peecTpa caxapHoro quadeTa);

3. PactipocTpaneHHOCTh caxapHOTO n1radeTa cpeau HacesneHus Poccuiickoit heneparuu 3a
MOCIICAHHUE TPU TOa, TPOAHAIM3UPOBAB HAYYHBIC MyOIMKAIMN U CTATHCTUYCCKYIO OTYETHOCTD (B
TOM 4ucIe oTueThl ['ocynapcTBeHHOrO peecTpa caxapHoro auadera);

4. TpenmoyiaraeMple MPUYMHBI H3MCHEHHsI 3a00JIEBAEMOCTH CaXapHbIM JHA0CTOM U HX
000CHOBaHHE;

5. Bo3aMoskHbIE TPOPUITAKTHUECKUE MEPOIIPHUSTHS;
4. Metoapl NOJy4eHUs UHCYJINHA;

5. Otpa3ure 3TUYECKHE ACIEKThl UCIIOJIB30BAaHUS OMOTEXHOJIOTHI IPHU IPOU3BOJCTBE
WHCYJIMHA.

Jlnst co3panust KaueCTBEHHOM MPE3EHTAMA HEOOXO0MMO COOIIOIATh Psii TPEOOBaHMIA:

O6mue 1. TlpeseHTanus 10JpKHA HAYUHATHCS C TUTYJIBHOTO claiina, rae

TpeOoBaHUs YKa3bIBA€TCs TEMA, CBEACHUSI 00 aBTOPE U T.II.

2. Ha crnaiinax He06X0AMMO pa3MeliaTh TOJIbKO T€3HUCHI, KIFOUEBHIE

CJIOBa, rpaUUecKre MaTepHalibl (CXeMbI, PUCYHKH, TaOJIHUIIbI, (HOTO

U T.OL).

Hcnonb30BaTh €UHBINA CTUIIL OQPOPMIICHUS.

4. KonuyecTBO ClaiifoB AOKHO OBITH JOCTATOYHBIM ISl PACKPBITHS
TeMBbI, HO He Oosee 20-TH.

w

HlpudTer 1. Cnenyer ucmnonp30BaTh CTaHIApTHHIEC, IIMPOKO PACIPOCTPAHEHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u ap.;
2. Pa3mep mpudTa 1151 3aroI0BKOB — He MeHee 24, 171 nHpopManuy He
MeHee 18.
3. He pexomeHayeTcst HCIIOIB30BaTh Pa3HBIE THUIBI MIPHU(PTOB B OAHOMN
MIPE3EHTALHH.

4. Jlna BbleneHUsT MHPOpPMAIUMU CIIEIYeT HCHOJIb30BaTh KUPHBIN
HpUQT, KypCUB WM MOAYEPKUBAHUE.
5. He 3noynoTtpe6iars NponucHbIMU OyKBaMH.

®oH 1. XKenarenbHO HCNONB30BaTh OJJHOTOHHBIA (POH HEAPKUX MACTENIBHBIX
TOHOB.
2. s ¢hoHa IpeArnodTUTENHHBI XOJIOIHBIC TOHA.

Hcnons3oBaHue 1. Ha OJHOM clanmae PEKOMCEHAYCTCA HUCIOJb30BATH HE Oomee 3-x
OBCTa OBCTOB: OJJWH AJIA q)OHa, OJIMH AJIA 3aroJIOBKa, OAWH JJId TCKCTA.
2. I[J'ISI (bOHa H TCKCTA UCTIOJIb30BATh KOHTPACTHLIC IIBCTA.

HpeI[CTaBJ'ICHI/IC 1. PCKOMCH,Z[yeT CA UCII0JIb30BATH KOPOTKHUC CJIOBA U NPCIJIOKCHUA.
I/IH(I)OpMaLII/II/I 2. MI/IHI/IMI/ISI/IpOBaTL KOJIMYICCTBO MMpeaJioros, Hapqu/If/'I,
npuiiaraTCJIbHbIX.
3. 3arosoBKH OJHKHBI IPUBIIEKATh BHUMAHHE ayTUTOPHH.
O6bem He crout 3amonHATh OMWH CHANI CIHMIIKOM OOJBIIMM O0BEMOM
uHpopMaun uHpOpPMALIMKU: JIOAW MOTYT €IMHOBPEMEHHO 3allOMHUTH He Oosee Tpex

($akToB, BBIBOAOB, ONpPEACICHUH.




3ammTa KelicoB: MpeACTaBJIeHNE Pe3yJIbTATOB PellIeHUs KelcoB.

3amura Keiica aBnsieTcs pyOeKHbIM KOHTPOJIEM I10 MATOMY pasjieny “buonorus B )ku3zHu”,
B PE3yJIbTaTe N3Y4YEHUSI KOTOPOro 00y4yaroIuecs: CMOT'yT:

— AaHaJIUu3UpoOBaATb OTUYCCKHE AaCIICKThI
OHMOTEXHOJIOTHH U TEHETHYSCKUX TEXHOJIOTHMA.

COBpPEMEHHBIX I/ICCJ'ICIIOBaHI/Iﬁ B o0OjacTu

s 3ammTel KelicoB oOydaromuMcsi Heooxoaumo B pamkax BCP moarotoButs ycTHOE
COOOIIEHUE TI0 pe3y/bTaTaM PEIICHUs Keica C MOJArOTOBKOM Mpe3eHTalnil.

Kputepun onieHrBaHUs YCTHOTO COOOILIEHUS:

banabl
Kpurepun
OIleHUBAHUA
1 6ann 2 das1a 3 oamia
1. CooTBeTCcTBHE coJiepKaHue JO0KJIaia coJiepKaHue CoJIepKaHue
coJiepKaHus JOKJIaa | JIMIIb YaCTUIHO IOKIaza, 3a JIOKJIaa
3asBJICHHOI TeMe COOTBETCTBYET HCKIIIOYEHHEM COOTBETCTBYET
3asBJICHHOI TeMe OTIEIbHBIX 3asBJICHHOI TeMe U
MOMEHTOB, B IIOJTHOW Mepe €€
COOTBETCTBYET packpsiBaeT

3asABIICHHON TEME U
B IIOJTHOW Mepe €€
pacKpbIBaeT

2. Crenenb packphITa Mayast 4acThb TE€Ma pacKphITa TE€Ma pacKphITa

PacCKpBITUS TEMBI TEMBI; IOUCK XOpOLlI0, HO HE B MOJIHOCTHIO;
nH(popMaluy IpOBEAEH | MOJIHOM O0BEME; IpeJICTaBJIeH
MMOBEPXHOCTHO; B nHpopmauu 000CHOBaHHBIN
U3JI0)KEHNU MaTepuaia IIPEJICTaBICHO 00BEM
OTCYTCTBYET JIOTHKA, HEJ0CTaTOYHO; B UHpOpMaLny;
JOCTYITHOCTh OTJIENbHBIX CIy4asX | U3JI0KEHUE

HapylleHa JOoruKa B | MaTepuaia

HN3JI0KECHUHN
MarepHaia, He
COBCEM JJOCTYITHO

JIOTUYHO, JOCTYIIHO

3.YMeHue NOCTyIIHO | U3 NPEACTaBICHHON Ha OCHOBE Ha OCHOBE

Y TIOHATHO MEpeaTh | MPE3eHTAllUU HE COBCEM | MPeACTaBIEHHOM MIPEICTABICHHON
coJiepKaHue I0K/IaJa | IOHATHA TeMAaTHUKa MIpe3eHTaIlH Mpe3eHTallH

B BH/JIE NTPE3CHTALIUN dbopmupyercs dbopmupyercs

o011ee MOHUMAaHueE

IMOJIHOC ITIOHMMAaHHue




HCCIIEIOBaHMs, JeTalll
HE PaCKpPBITHI

TEMAaTHUKHU
HCCICOA0BaHusA, HO
HEC JACHBI ACTAIN

TeMaTHUKHU
HCCICAOBaHUS,
PACKPBITHI JETaIH

OneHuTe Npe3eHTauIo 10 CIETYIOINUM KPUTEPUIM:

Kpurepun bannbl
OLlICHMBAHHUSA
0 1 2
II0JIHOTA uHpopmManus, uHpopManus, IIPE3EHTALNS
MCIIOJIb30BaHUs UCIIOJIb3yEMasi B IIPEJICTABICHHAA B | COAEPIKUT IOJIHYIO
y4eOHOro MaTepuaia IIPE3CHTALNN, HE IIPE3CHTALNH, U 4ETKYIO
OTHOCHTBCS K TEME OTHOCHUTCS K TeMe, | nHpopmanuzo,
HO HEJJOCTaTOYHO JOCTAaTOYHYIO IS
IIOJIHO PAaCKpBIBAIOT | popMHUpOBaHUS

€C COACPIKAHUC

npeacTaBJICHUA O
TEMC

JIOTHKa W3JI0KEHHUS
Marepualia B
COOTBETCTBHH C
IJIAHOM M TEMOH
3aJaHus

Marepuall
MpEe3eHTaluN HEe
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HckyccTBeHHBIE COOOIIECTBA - arPOIKOCHCTEMBI H YPOOIKOCHUCTEMBI

Yuenne B.W.Bepnaackoro o 6uocdepe.

BosneiicTBre mpon3BOACTBEHHOM IEATEIbHOCTH Ha OKPYKAIOIIYIO CPELy.

VY mionoBoil Myxu Ipo30(uiibl B COMaTHUECKUX KJIETKaX COAEPKHUTCA 8 XPOMOCOM, a B
nosioBbIx kieTkax? B otBer 3anumure TOJIBKO cooTBeTcTBYIOIIEE YHCITIO

CKoNbKO KIJIETOK 0Opa3yeTcsi B pe3yjbTaTe MUTO3a OJHOM KieTku? B oTBeT 3amuiunTe
TOJIBKO cooTBeTCTBYIOIIEE YUCIIO.

["ameTra mmenub coaepxut 14 xpomocom. KakoBo urcio XxpoMocoMm B KieTke e€ cTeds?
B oteer 3anumute TOJIBKO cooTBeTcTBY!IOIIEE YUCIIO.

SAnpo coMaTnyecKol KIETKH JISTYIIKH cOAepkUT 26 xpomocoM. Ckonbko Mosiekyn JTHK
coaepxut cnepmarozoun asarymku? B oreer 3anummre TOJIBKO cooTBercTBytOlIEe
YHCIIO.

B wmonexyne JIHK 100 nHykneotunoB ¢ TUMHHOM, uTo coctaBiser 10% ot obuero
konuuecTBa. CKOJBKO HYKJIEOTHIOB ¢ TyaHuHoM? B otBer 3amummre TOJIBKO
COOTBETCTBYIOLIEE KOJIMUECTBY HYKJIEOTH/IOB YUCIIO

O®parment monekyiasl JHK cogepxur 60 nyxieotnnoB. M3 Hux 12 HykieoTHI0B
npuxoauTcss Ha TUMUH. CKOJBKO TyaHHHOBBIX HYKIJIEOTHJOB COIEPKHUTCI B 3TOM
¢parmente? B oTBeT 3anuIINUTE TOIBKO YUCIIO

B mpornecce rnukonuza odpazosanuch 112 monekyn nupoBuHorpaanoit kuciaotsl (IIBK).
Kakoe koiaruecTBO MOJEKYJ TIIOKO3bI MOJABEPIIOCh PACIIEIUIEHUIO U CKOJIBKO MOJEKYI
AT® obpa3yercs py NOTHOM OKUCICHUHU TITFOKO3BI B KJIETKaX 2YKaproT? OTBET MOSICHUTE
B mpouecce kuciaopomHoro srama katabommusma oOpaszoBaiock 972 monekynsl ATO.
Onpenennre, Kakoe KOJWYECTBO MOJIEKYJ IJIFOKO3bl IOJABEPIVIOCH PACILEIUIEHHIO U
CKOJIbKO Mosiekysl AT® 06pa3oBasioch B pe3yibTaTe TIUKOIN3a U MOJTHOTO OKHCIICHUS?
OTBeT MOsICHUTE

OtcyTcTBUE MaibIX KOPEHHBIX 3yOOB Yy uelOBEeKa HacleAyeTcsl KaK JOMHUHAHTHBIN
ayTOCOMHBIN npu3HaK. OAMH U3 CYIIPYroB UMEET Majlble KOPEHHbIE 3yObl, a y APYroro OHU
OTCYTCTBYIOT U OH I'€TEPO3UTOTEH II0 3TOMY NpHU3HaKy. KakoBa BEpOSTHOCTh POXKIECHUS
nereit 0e3 MaJibIX KOPEHHBIX 3yOOB y 3TOH CyNpy» ecKoi mapsl?

Ipu ckpermBanuu ocobeit ¢ renotuamu AaBb ¢ AaBb (rensr He crieruiensl) goust (%)
reTepOo3UroT Mo 00erM aJJIeNsIM (AUTeTEPO3UTOT) B TIOTOMCTBE COCTABUT

Y KpyInHOro poraroro ckora 4€pHbiii IBET (A) JOMUHUPYET HAJ KPacHbBIM (a), KOMOJIOCTh
(B) — nan poraroctso (b). Onpenenute NpoLeHT POKIACHUS YEPHBIX KOMOJIBIX TEJIAT MIPU
CKpEIMBAaHUU JUTE€TEPO3UTOTHBIX YEPHBIX KOMOJIBIX KOPOB C KPaCHBIM poraTeiM ObIkoM. B
OTBETE YKAKUTE TOJIBKO YHCIIO

Omnpenenure cOOTHOIIEHHE (PEHOTUIIOB Y MMOTOMKOB OT CKPELIMBAHUS OENOTIa3bIX CaMOK
Jpo30(riT U caMIOB € KpaCHBIMHU I1a3aMH. M3BeCTHO, UTO T'eH, OMpeAesIIONIIi [IBET IJ1a3,
HaxoJuTcsa B X-xpomocoMme. KpacHsblif 1BeT TOMUHAHTEH HaJl OenbiM. OTBET 3alMIINTE B
BUJIE TIOCIIEAOBATEIbHOCTH LU(P, TOKA3bIBAIOUIMX COOTHOIIEHHE IOJYYUBIIUXCS
(dbeHoTHumnoB

[Ipu ckpemuBaHUU TeTEPO3UTOTHOIO IO OJHOW Mape TMPU3HAKOB pACTeHUsS C
TOMO3UTOTHBIM J0JIsl TOMO3UTOT B IIOTOMCTBE COCTaBUT %o



48. KakoBa BeposSTHOCTh (B %) pOXACHHS Yy TEMHOBOJOCHIX ponuTened (Aa) nmerelt co
CBETJIBIMH BOJIOCAMH (TEMHBIN IIBET JOMUHUPYET HAJ CBETIIBIM)?

49. Kakoii mpoueHT oco0eil yalloii MacTH MOYKHO IMOJYYHTh MpPU CKPEIIMBAHUU KPYITHOTO
poraroro ckota KpacHoi (AA) u 6eoii (aa) MacTH NP HETIOJIHOM IOMHUHUPOBAHUH?

50. B IHK =Ha mom0 HYKJICOTHIIOB C TUMUHOM npuxoautcs 35%. Onpenenure mpoIeHTHOE
coJlep’)KaHUe HYKJICOTHIOB C IIMTO3MHOM W aJICHMHOM B CyMMeE, BXOJSIIUX B COCTaB
MoOJIeKyJIbl. B 0TBeTe 3anuimre ToJIbKO COOTBETCTBYIOIIEE YUCIIO.

51. ®parment monekyasl JIHK conepxut 15% anennna. CKoinbKo THMHHA B 3TOM (hparMeHTe
JAHK? B oTBeTe 3anuImTe TOJIHKO KOIMYSCTBO THMHUHA.

52. Kakoe uncio kooHoB coaepxut pparment monexyisl u”PHK, eciiu pparment ee maTpuist
umeet 120 HykiaeoTu10B? B 0TBETE 3alMILINTE TOJIBKO COOTBETCTBYIOIIEE YUCIIO

53. ®parment monexynsl JJHK comepxur 8 % nmrozuna. CKonbko % MPUXOAUTCS Ha JOJIO
ageHuHa u TUMuHa B 93ToM (¢parmente JHK? B orBere 3anummre TOJIBKO
COOTBETCTBYIOLIEE YUCIIO.

54. Kakoii npoueHT HyKJIeoTHAOB ¢ nuto3uHoM conepkuT JAHK, ecnu nons e€ anmeHMHOBBIX
HykieoTus10B cocrtaBisier 10% ot obmero umcna. B orBer 3amummute TOJIBKO
COOTBETCTBYIOIIEE YUCIIO

MecTo npoBenenusi: yueOHas ayIUTOPHUs COTJIACHO PACCaIKU

KpnTepvm OICHKHA Pe3yJIbTaTOB OCBOCHUSA IUCHUIIIMHBI
KpnTepnn OLCHKH YCTHBIX OTBETOB CTYACHTOB:

Otmetka "'5" cTaBUTCSA, €CIU CTYJEHT:

1) mosHO M3NaraeT M3ydyeHHbIH MaTepuall, NAET MPaBUIbHOE ONPEIENICHHOE S3BIKOBBIX
MOHSTHI;

2) oOHapyXMBaeT IIOHMMaHUE MaTepuaja, MOXET OOOCHOBATh CBOM CYXKACHUS,
IPUMEHHUTD 3HAHUS Ha MPaKTHKE, IPUBECTH HEOOXOAMMbIE IPUMEPBI HE TOJIBKO MO0 YYeOHHUKY, HO
Y CaMOCTOSITEIILHO COCTABIICHHBIE;

3) wu3naraer MaTepuas IOCIEI0BaTEeIbHO W MPAaBUIBHO C TOYKH 3PEHUS HOPM
JUTEPATYPHOTO SA3BIKA.

Ormerka "4'" craBuTCA, €CIM CTYAEHT OAE€T OTBET, YAOBIETBOPSIOIIUN TEM K€
TpeOOBaHUAM, YTO U JUIst OTMETKHU "5", HO HomyckaeT 1-2 ommOKH, KOTOphIE caM K€ HCIIpaBIIsieT,
u 1-2 Hetou€Ta B MOCIEI0BATENBHOCTH U SI3bIKOBOM O(POPMIICHUN U3J1araeéMoro.

Otmerka "3" cTaBuUTCS, €CIM CTYACHT OOHApYXUBAeT 3HAHHE U MOHHMMAaHUE OCHOBHBIX
IIOJIOKEHUN JAHHOU TE€MBI, HO:

1) u3naraer Marepuan HEMOJIHO U JOMYCKAeT HETOUYHOCTH B ONpPENEICHUH MOHATUH WIH
(bopMynHpOBKe MPABUI;

2) He yMeeT JI0CTaTOYHO ITyOOKO U JoKa3aTeIbHO 000CHOBATH CBOM CY>KJICHUS M IPUBECTU
CBOM NIPUMEDBI;

3) wuzmaraer Mmarepuan HEMOoCHelOBaTeIbHO U JOMYCKAaeT OLIMOKM B SI3bIKOBOM
0o(opMIICHUHN U3]1araeMoro.

Otmerka '"2" craBUTCA, €CIM CTYJIEHT OOHAapyKMBaeT He3HaHHWE OOJbIIEH dYacTu
COOTBETCTBYIOILIIETO pa3jiela M3y4aeMoro Marepuana, JOIMycKaeT OIIMOKH B (hopMyaupoBKe
OTpeNielIeHn W TpaBHJI, MCKAKAIOIIME MX CMBICH, OECHOpsS0YHO M HEYBEPEHHO H3Jaraer
matepuai. OueHka "2" oTMe4yaeT Takue HEJJOCTaTKU B ITOATOTOBKE CTYJI€HTA, KOTOPBIE SABISIOTCS
CEpbE3HBIM NPEMATCTBUEM K YCIIEIIHOMY OBJIAJICHUIO TIOCIEAYIOIINM MAaTEpHaJIOM.
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