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IHosicuuTeaLHAA 3aNIMCKA.

Metoandeckre yKkazaHus MO BBIMOJIHEHUIO MPAKTUYECKUX Pa0OT MOATrOTOBJICHBI
Ha OCHOBE paboueil mporpammbl yueOHOU nuciuruiuHbl «buonorusy», pa3padoTaHHOI
Ha ocHoBe PI'OC CIIO no cnenuanbHoctr 09.02.07 «MHbDOpMaLIMOHHBIE CUCTEMBI U
IporpaMMUpOBaHuE» U cOOTBeTCTBYIOMMX o0mmx (OK) komnerenuii:

OK 01. BeiOupatsb crioco0sl penieHus 3aad npodeccuoHaIbHOM JesTENbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJICTBA ITOMCKA, aHATIN3a U UHTEPHPETAluN
MHQOpMAaLUU 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIs BHITIOJTHEHUS 3aa4
npodecCHOHATBLHON 1eATEIbHOCTH.

OK 04. D¢ddexTrBHO B3aMMOJEICTBOBATH U pPa0OTATh B KOJUIEKTUBE U KOMaHJIE.

OK 07. ConelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH Cpeibl, pECYpPCOCOEPEKEHUIO,
MPUMEHSTh 3HAHUA 00 M3MEHEHUH KJIMMaTa, MPUHIIUITEI O€PEXITUBOTO MPOU3BOICTBRA,
3¢ (HeKTUBHO ACWCTBOBATH B UPE3BHIYAMHBIX CUTYAIIHAX.

[enpto ocBoeHUs1 yueOHOM nUCIMIUTMHBI «brosorusy aBisercs:

— ¢dopmupoBaHMe y  CTYIACHTOB  NPEIACTaBICHHUA O  CTPYKTYpHO-
(GYHKIMOHATBLHOM OpraHU3allMi JKUBBIX CHUCTEM pAa3HOTO paHra KaK OCHOBBI
HNPUHATHS PEIICHUN B OTHOILIEHUU OOBEKTOB KUBOU MPHUPOABI B MPOU3BOICTBEHHBIX
CUTYaIIHsIX.

3agauu:

1) cdhopmupoBaTh TOHUMAaHHE CTPOCHHS, MHOTO00pa3us H OCOOCHHOCTEH
KHUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allid, 3aKOHOMEPHOCTEH MpOTEeKaHUs
OMOJIOTUYECKUX MPOLECCOB U SIBICHHUI B OKpYKaroIIeil cpefe, LeJIOCTHOW HaydHOU
KapTHUHBI MUPA, B3AUMOCBS3H U B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS OIPEHCISATh JKUBbIE OOBEKTHI B MPHPOJE; MPOBOIUTH
HaOJIOEHUS 3a SKOCUCTEMAMM i BBISBICHUS €CTECTBEHHBIX M AHTPOIIOTE€HHBIX
U3MEHEHHI, UHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHUA,

3) chopmMupoBaTh  HABBIKM  IPOBEICHUS  MPOCTEHIINX  OHOJOTHYECKHX
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUM C  COONMIOJEHHMEM TpaBWil  0€30MacHOro
oOparieHus ¢ 00beKTaMu U 000PYI0BAHUEM;

4) pa3BUTh YMCHHS HCIOJIb30BaTh HH(GOPMAIIMIO OMOJIOTHYECKOTO XapakTepa 13
Pa3TUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH TOCIEACTBHS CBOCH JESATEIBHOCTH
M0 OTHOUIEHUIO K OKPYXalollel cpeie, COOCTBEHHOMY 3/I0pPOBbIO; 0OOCHOBBIBAThH U
cobJiroaaTh Mephl NPOUIAKTUKY 3a00I€BaHUIM.

6) cdopmMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHHH OMOJOTHYEeCKONH HAYKH
M TEXHOJOTHH B MPAKTUYECKOH ICSITEIbHOCTH YEJIOBEKAa, Pa3BUTHUH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTHA.

[Ipu BBIMOTHEHUU IPAKTUYECKUX PA0OT CTYACHT JIODKCH 3HATD!
— 0 MECTE ¥ poJii OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS;
— OCHOBOTIOJIararonue OuoJIoTHUeckrue 3akoHbl u  3akoHoMepHocTH (I



Mennens, T. Moprana, H.W. BaBunosa, O. I'ekkenss, ®. Mromnepa, K. bapa),
TPAHULIBI UX IPUMEHUMOCTH K KHUBBIM CHCTEMAM.

[Tpu BBIIOTHEHUH MPAKTUYECKUX PAOOT CTYJEHT JIOJKEH YMeTh:

— pacKpbIBaTh COJIep>KaHUE OCHOBOIOIAraloMUX OUOJIOTHYECKUX TEPMUHOB U
MOHSTUN: JKU3Hb, KJIETKA, TKaHb, OPTaH, OpraHU3M, BUJ, MOIYJALUSI, dKOCHUCTEMA,
ouoneHo3, Omocdepa; Meraboiau3M (OOMEH BEIIECTB M MPEBpAIllEHUE IHEPTHH),
roMeocTa3 (caMmoperyssiius), OnocuHTe3 OeiKka, CTPYKTypHas OpraHHU3allisl >KUBBIX
CUCTEM, JUCKPETHOCTh, CaMOPETYJISLUSA, CAMOBOCIPOU3BEICHHUE (PEPOMYKIIHS),
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, 3HEPrOo3aBUCHUMOCTb, POCT H  Pa3BUTHE,
YpOBHEBasi OpraHu3alus;

— pacKpbIBaTh COAEPKAHWE OCHOBOIOJATAOIMINX OHOJIOTMYECKUX TEOpUH U
TUMO0TE3: KIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, MPOUCXOXKJICHUE >KU3HU U
YeJIOBEKa;

— BBIICNATH CYIIECTBEHHBIC TMPU3HAKA BHUPYCOB, KIETOK MPOKApUOT U
HYKApUOT; OJHOKJIETOYHBIX U MHOI'OKJIETOUHBIX OPTaHU3MOB, BUI0B, OMOT€OIIEHO30B
U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHA BEILECTB M MPEBPAIICHUS YHEPTUH B
KJIETKEe, (POTOCHMHTE3a, IUIACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a,
MUTO3a, MEH03a, OIIOJOTBOPEHUS, Pa3BUTHS M Pa3MHOXKEHHs, WHIUBUIYaJIbHOTO
pa3BUTHSl OpraHu3Ma (OHTOTe€He3a), OOpbObI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO
otOopa, BHUI000pa30BaHusA, MPUCHOCOOJEHHOCTH OPraHU3MOB K Cpele OOMTaHWus,
BJIMSIHUSL KOMITOHEHTOB SKOCHCTEM, AHTPOMOTCHHBIX H3MEHEHUH B JKOCHCTEMax
CBOEI MECTHOCTH, KpYrOBOPOTa BEIIECTB W NPEBPAILECHUE SHEPTUU B Onochepe;

— pematbs OWOJIOTUYECKHE 3a/layl, COCTaBJSATh T'E€HOTUIIMYECKHE CXEMBbI
CKpCIIMBAaHUs /I Ppa3HbIX THUIOB HACIECJOBaHMUS TMPHU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB W YHEPTUU B IKOCHUCTEMax (IeMH MHUTaHUs,
MIUIIEBLIE CETH);

— IPOrHO3MPOBaTh  HEOJAroNpUsATHBIE  HKOJIOTMYECKHWE  TOCJIEACTBHUA,
peIoTBpaIlaTh Ux.

CopepkaHue MNPAaKTHUYECKUX 3aHIATHN ONpeneneHo paboueld MporpaMMod u
TEMAaTUYECKUM  IUIAHUPOBAHHUEM, COOTBETCTBYET  TEOPETUYECKOMY  MaTepuaily
M3Y4YaeMbIX pa3JeioB yUYeOHOU JUCIHUTIINHBI.

OOBEM MpaKTUYECKUX 3aHATUHN M0 JUCLUILIMHE ONpeaesieTcsl yYeOHbIM IIIaHOM
10 JAaHHOM CHEIMAaJILHOCTH.

[TponomKUTETPHOCTh MPAKTUYECKOTO 3aHATHUS - 2 akaneMuyeckux 4daca. Ilepen
MIPOBEJCHUEM IPAKTHUUECKOTO 3aHSTHUS MPENo/iaBaTeeM OpPraHU3yeTCs HHCTPYKTaxX, a
10 €€ OKOHYaHUH — 00CYKJICHHE UTOTOB.

KoMmmiekT MeToquieckux yKa3aHui 10 BBIIOJHEHHIO MPAKTUYECKUX paboT
JUCHUILTUHBI «BUOIOTHS» COACPKUT 8 MPAKTUYECKUX 3aHITHH.



Ilepeuens npakTH4YeCKUX padoT
no qucumiInne «buosorus»

IHNPAKTHYECKAS PABOTA Nel.

Tema: BupycHble u OakTepuanbHble 3a0oneBanHusi. OOUME MPUHIUIIBI UCIIOJIB30BaHUS
JIEKapCTBEHHBIX BeliecTB. OCOOEHHOCTH MPUMEHEHHSI aHTUOMOTHUKOB.

ITPAKTHYECKAS PABOTA Ne2.

Tema: Pelienue 3aiad Ha ONpeneacHue BEPOSITHOCTH BO3SHUKHOBEHHUS HACIIEACTBEHHBIX
NPU3HAKOB TPU MOHO-, TU-, MOJUTHOPHUIHOM M aHAJIM3UPYIOUIEM CKpPEIIMBaHUH,
COCTaBJICHUE N'€HOTUIIMYECKUX CXEM CKpEILUBaHU.

IHNPAKTHYECKAS PABOTA Ne3.

Tema: Pemenne 3apad Ha onpeneacHue BEPOSITHOCTH BO3SHUKHOBEHHS HACIEICTBEHHBIX
NPU3HAKOB MPU MOHO-, JU-, MOJUTHMOPUIHOM M aHAJIM3UPYIOUIEM CKpPELIUBAaHUHU,
COCTAaBJICHUE N'€HOTUIIMYECKUX CXEM CKPELLUBAHMUS.

INPAKTHYECKASA PABOTA Ned4.

Tema: Pemrenue 3a1a4d Ha ONpeeIeHUE BEPOATHOCTH BOSHUKHOBEHUSI HACIIEICTBEHHBIX
MPU3HAKOB MPHU CLEIUICHHOM HAaCJIEAOBAHUU, COCTABJICHHE TE€HOTUIMYECKUX CXEM
CKpEIIMBAHUS.

INPAKTHYECKASA PABOTA Nes.

Tema: Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNIM YKOCUCTEMBI. buomacca u
MPOAYKIMA. DKOJOTMYECKUE THpaMubl uuces, Ouomaccel W sHepruu. IIpaBuso
MUpaMuibl PHEpruu. PellieHre NMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 1O
MEPEHOCY BEMIECTBA U PHEPTUU B DKOCUCTEMAX C COCTaBJIEHUEM TPOPUUECKUX Lenei u
nupamuji OMOMacChl U SHEPTHH.

INPAKTHYECKASA PABOTA Ne6.
Tema: OTXObI TPOU3BOJCTBA.

INPAKTHYECKASA PABOTA Ne 7.

Tema: buorexHonmoruu B ®u3HU Kaxaoro. Keilcel Ha aHanu3 uHGOpPMAMU O HAYYHBIX
JOCTUKEHUSIX B 00JIaCTH F€HETUUECKUX TEXHOJOTUH, KIETOYHON MH)KEHEPHH, MTUIIEBBIX
OMOTEXHOJIOT .

INPAKTHYECKAS PABOTA Ne8.

Tema: BHOTEXHONOTMM M TEXHHYECKHE CHUCTEMBI. PazButne OumoTexHONOTHII C
MPUMEHEHUEM TEXHUYECKUX CUCTeM (OuommxeHepus, onmonHdopmaTuka, OMOHUKA) U
WX TPUMCHEHHE B >KM3HM YEJIOBEKA, MOWCK W aHaIW3 WHOOPMAIMU U3 Pa3TUYHBIX
HMCTOYHUKOB (Hay4Hasi u y4eOHO-Hay4YHasl JMUTepaTypa, CpelIcTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U ApyrHe).



MHCTPYKIMHU 1151 OBYUYAIOIINXCS
MO BBIMTOJTHEHUIO MMPAKTUYECKHAX PABOT

[Ipexxie yeM NPUCTYIUTD K BBINOJHEHUIO 3a/IaHHUI, BHUMATEJIBHO TPOYNTANTE JaHHBIC
pexoMeHanmu. [Ipaktuueckue paboOThl BKIKOYAIOT B ¢€0s1 3a/1aHUs CAEAYIOIHNX BUJIOB:
1. OTBer Ha MOCTABJIECHHbIE BONPOCHI (C aprymMeHTanuei)

[IpounTaiTe BOIPOC U BHUKHUTE B HETO.

st ynoOcTBa momauepkHute Ty, ¢pasy, KoTopas, 1o BalleMy MHEHUIO, SBIISIECTCS
[JIaBHOM. DTO OMOKET BaM ObICTpEe COPUEHTUPOBATHCS MTPU OTBETE HA BOIIPOC.

Ecnu BBl cumTaeTe, 4TO MOXKETE OTBETHUTh HA BOIMPOC O€3 MOMOIIM JICKIUU U
JOTIOJIHUTENIBHOW JIMTEpaTypbl — MOpUCTymaiTte. Ecin ke BOIMpPOC 3acTaBiIIET Bac
COMHEBAThCSA, OTKPOMTE JIEKIMOHHYIO TeTpaab (YYEOHUK WU JOMOJHUTEIBHYIO
JTUTEPATYpPy), NPOUYUTATE HEOOXOJUMBIN MYHKT, BHUKHUTE B COJAEpKaHUE U TIOCIIE
ATOrO MpUCTyNalTe 3a padboTy.

['JTABHOE! He nepenuchiBaiiTe OTPBIBKM JIEKIIMU B padouyro TeTpaab! UeTko
otBeuaiite Ha [IOCTABJIEHHBIN Bompoc!

He 3a0ynpre mpuBecTH aprymeHTanuio (0OOCHOBaHHME) Balled MO3ULIMM, €CIU
BOITPOC MPEANOJaraeT JUYHOCTHOE OTHOUIEHUE K ITPoOsIeMe.

2. 3anoJiHeHHEe TA0JIMI K CXEM

[IpounTaiiTe Ha3BaHUE TAOIUIIBI MU CXEMBI.

Hcxons u3 Ha3BaHUs, BBl TOMMETE 1IEJIb MPECTOSIIEH PaOOTHI.

Bocnone3yiitech MaTepuanamMy JIGKIIMA WM JPYTHMH HCTOYHUKAMH, YTOOBI
3aI0JIHUTH TaOJIHUITY (CXEMY).

Hcnons3yiite 1BeTHBIC Trpaduueckue MaTepualibl JUIs  BBIJCICHUS CTPOK,
CTOJIOIIOB MIIH DJIEMCHTOB CXEM.

Ocoboe BHHUMaHME OOpallaiiTe Ha YETKOCTh MPH OTOOpE Marepuasa: JejanTe
3aIIMCU KPATKO U YETKO!



IIpakTnueckas padora Ne 1.

Tema: Bupychsie u 6akTepuanbible 3a001eBanus. O0mKe NPUHIUIBI UCTIOIb30BAHUS
JIEKapCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHHS] AHTUOMOTHUKOB.

Heab: MO3HAKOMUTH C BHUPYCHBIMH U OaKTEPHAIBHBIMU 3a00JICBAHUSIMU U OOIIIUMU
IPUHITUIIAMH HMCIIOJIb30BaHMS JICKAPCTBEHHBIX BEIECTB; OCOOCHHOCTAMU ITPUMCHCHUS
AHTUOUOTHUKOB.

O0opynoBanmne: MHCTPYKTUBHAsA KapTOUKa
CnpaBouHbIil MaTepHAJL:

Bupyc — 510 HekierouHas Gopma KHU3HHM, KOTOpas paclpocTpaHseT WH(EKIHo Ha
KJIETKU KUBBIX OpPTraHU3MOB, BKIItouasi Oaktepuu. TepMHUH BO3HHK OT JIATUHCKOTO CJIOBA
virus, o6o3Havaromero «sima». [IpoucxokaeHHe BHUPYCOB SIBISICTCS OJHOW W3
HEpaCKpPBITHIX TaillH Ononoruu. Yuciao nogpoOHO U3yYEHHBIX BUPYCOB JOXOAUT A0 MATH
TBICSIY, OTHAKO CUUTAETCS], YTO UX PEAJbHOE KOJIMYECTBO MPEBBIIAET MUJUIHOH. Bupyc
npencrapnget u3 cedst mosekyny JJHK unu PHK 3amumennyro 0enkoBoit 000109K0i —
KalCUJ0M, B HEKOTOPBIX Cllydasx— JMINUAHOW oOosioukoi. HecmoTpst Ha Hanmuuue
IF€HETUYECKOr0 MaTepraia, BHE JKMBOW KJIETKH BHPYCHI Pa3MHOXATbCs HE MOryT. Mx
pa3Mep COCTaBJISIET MEHBIIIE OJHOM COTOM YacTu cpenHed OaKkTepHuH, MOAITOMY HX TaK
CJIIOKHO HcciienoBaTh. Hayka, KoTOpas 3aHMMAaeTCsi U3y4€HHEM BHUPYCOB, Ha3bIBACTCS
BUPYCOJIOTHEH.

MuKpocKonu4yeckue Mnapa3uThl, KOTOPblE HE HMEIOT CBOEH KIETKH, HO CIIOCOOHBI
BCTPAMBATHCS B KJIETKU XO3IMHA — PACTEHUS, ’KUBOTHOTO, YEJIOBEKA U JJaXke OAKTEPHH.
Pa3mHoOkaThCst BUPYCHI CIIOCOOHBI TOJIBKO BHYTPH KJIETKHU X03siuHa. [lonagas tyna, oHu
HAYMHAIOT AaKTUBHO BOCIPOU3BOAMUTHCSA, HCHOJB3ysl B KAyeCTBE CTPOUTEIBHOTO
MaTepualia KIETKYy «IOHOpa». BHpyc MOXHO pa3riiiieTb TOJIBKO B OYEHb MOIIHBIN
Mukpockon. K BUpycHbIM HH(EKUHOHHBIM 3aboneBanusM oTHocitcss OPBU, OP3,
I'PUIIIL, kpacHyxa, Kopb, (apunrut u T1.4. OTiIMyue BUPYCHOM HH(EKUUU OT
OakTepuaibHOW WHOTJA TPYAHO HAWTH, TMOCKOJIbKY CHUMIOTOMBI 3a00JIEBaHUM,
BBI3BaHHBIX MU, ObIBAIOT OYEHB CXOXKH.

BakTepuu — 510 ogHOKIETOUHBIE OpraHu3Mbl. OHU UMEIOT (POpMy TaroUeK, IMIApUKOB,
cniupasieii. Hekotopsie BUIbI 00pa3yroT CKOIIJICHUS TI0O HECKOJIBKY ThICAY KJIETOK. J[nHa
najgoukoBUIHBIX OakTepuii coctaBisgeT 0,002—0,003 mM. [ToaToMy naxke mpu MOMOIIH
MHUKPOCKOIIa OTAENIbHbIC 0aKTEpUU YBUIETh OUeHb TpyAHO. OJTHAKO UX JIETKO 3aMETUTh
HEBOOPYKEHHBIM TJIa30M, KOT/Ia OHU Pa3BUBAIOTCS B OOJIBILIOM KOJIMYECTBE U 00pa3yroT
KoJoHnH. B nabopaTopusax KoJIOHUU OaKTepHil BHIpAIIMBAIOT Ha CHEIMANbHBIX Cpeaax,
coliepKallluX HEOOXOJUMbIE NUTATENbHBIE BElIeCTBAa. B oTiaMYMe OT BUPYCOB, OHU
CIIOCOOHBI Pa3MHOXKAaThCS HA PA3JIMYHBIX MCKYCCTBEHHBIX MUTATEIBHBIX CpPEIaxX, 4TO
UIpaeT 3HAYUMYIO pOJib MPHU IMOCTAHOBKE AMarHo3a. Jns OakTepuanbHON HH(EKIUU
XapaKTEpHbl TAK HA3bIBAEMBIE «BOPOTa» — MYTh, YEPE3 KOTOPBIM OHA MOMANAET B
oprann3M. Kak m B ciaydae ¢ BUpycamu, 3[€Chb TaKXE€ IPUCYTCTBYET MHOXECTBO
Croco0OB Tepenaaun WH(EKIMU: KOHTAKTHBIM, alMMEHTApHBIN (Yepe3 poT) WIu
BO3IYIIHO-KAMENbHbIN, (eKaIbHO-OpalbHbIi. bakTepun MOTYT momanath B OPraHH3M



4yepe3 CIM3UCTbIE 000J0UYKH, C YKYCOM HACEKOMBIX WJIM KMBOTHBIX. [lonaB B opranusm
YesI0BeKa, OHM HAUMHAIOT aKTUBHO Pa3MHOXKAThCs, YTO U OyAeT

CUMTAThC HayajioM OakrtepuanbHON uHpekuu. KiamHuueckue mTposSBIECHUS 3TOTO
HEJlyTa pa3BUBAIOTCS B 3aBUCHMOCTH OT JIOKAIU3AMU MUKPOOPTaHU3MA.

IIpu3Haku BUPYCHOM MH(pEKIUN

CyiiecTByeT OTpOMHOE KOJHMYECTBO BHPYCOB, BBI3BIBAIOIINX Pa3HBbIC MATOJOTHH, HO
HanboJiee YacTO BCTPEYAIOTCS T€, YTO MPOBOLMPYIOT Pa3BUTHE TaK HA3bIBAEMBIX
POCTYIHBIX 3a0oJjieBaHui. YueHnble HacuuThiBaloT Oosiee 30 000 Taknx MHUKpPOOHBIX
areHTOB, CPEIM KOTOPHIX HanOoJiee U3BECTCH BUPYC rpuma. YTo KacaeTcsi OCTaIbHBIX,
To Bce oHU Bb3BIBalOT OPBU. Eme no oOpamienuss k Bpady IMOJIE3HO 3HATh, Kak
ONpEeNEeNNTh, 4TO Y pedeHka uiau B3pocioro umeHHo OPBU. EcTe HeMano npu3HakoBs,
yKa3bIBAIOIINX HA BUPYCHOE MTPOUCXOKICHNE BOCTIAICHUS:

e KOPOTKHUN MHKYOAIIMOHHBIN MEPUO/I, 10 O THEH;

e JIOMOTAa B TeJe Aaxke npu cyOdeOpuiibHON TeMnepaType;

o TIOBBIIIICHUE TEMIIEPATYPHI BhIIIe 38 rpaIyCcoB;

e CHWJIBHBIN XKap;

e BBIPAXCHHBIC CHUMITTOMBI HHTOKCHKAIIUU (TOJI0BHAsS 001b, CTA00CTh, COHIMBOCTB);
o Karllelb;

¢ 3AJ0XKXEHHOCTh HOCA;

¢ CIJIBHOE MOKPACHEHHE CIU3HUCTHIX (B HEKOTOPHIX CIIy4asiX);
¢ BO3MOXKEH XKHUJKUN CTYJI, PBOTA;

e HHOI/IA CHITIb HA KOXE;

o JUTMTENBHOCTh BUpyCHOU nHpekiuu 10 10 nHei.

KoneuHo ke, Bce MEpEeUMCIICHHBIE BBIIIE CUMIITOMBI HE 00S3aTENbHO MPOSBISIOTCS B
KaXXIOM Cllydae, Tak Kak pa3Hble TPYIIb BUPYCOB BBI3BIBAIOT 3a00JI€BaHUS C Pa3HBIMU
cumnroMamu. OJHM TPOBOLMPYIOT TMOBBINIEHUE Temmeparypsl 10 40 Tpamycos,
WHTOKCHKAIMIO, HO 0€3 HacMOpKa M Kalllsi, XOTs MPH OCMOTPE M BHJHA KpacHOTa
ropiya. Jlpyrue BBI3bIBAIOT CHIIbHBIA HACMOPK, HO cyOdeOpmibHyto (37,1-38 rpamycoB)
TeMnepaTypy 0€3 BbIpaK€HHOU c1a00CTH WM ToJ0BHOM O0siu. KpoMe Toro, y BUpycHOM
MH(pEKINU MOKET ObITh KaK OCTPOE, TaK U HEBBIPAXKEHHOE Hayasio. MHOroe 3aBUCHUT U
OT «CIEeUANU3AINI» BUPYCA: OJHU BUJIbI BBI3BIBAIOT HACMOPK, JAPYTHUE — BOCIMAJICHUE
CTEHOK TJIOTKM M Tak pgainee. Ho xapakTepHON OCOOEHHOCTBIO KaXKJIOTO MOJAOOHOTO
3a00seBaHusl SABISETCS TO, YTO OHO JIUTCS He Oonee 10 muei, u nmpumepHo ¢ 4-5 nHs
CUMIITOMBI HAYMHAIOT YMEHBIIATHCA.

IIpu3Haku 6aKkTepuabHOl HHeKINU

YtoObl UMETH TIPECTABICHNE, KAK OTIMYUTH BUPYCHYIO HH(MEKINIO OT OaKTepHabHOM,
BAXHO Y3HATh OCOOCHHOCTM TlaToreHesa oOoux TUMNOB 3aboneBanuid. Jlis
OaKkTepuaIbHON XapaKTEPHBI CICAYIONINE CUMIITOMBI:

e MHKYOAlMOHHBIN Tiepuoa ot 2 10 12 nuei;

« 00 TOKaIM30BaHa TOJBKO B MECTE MOPAKEHUS;



o cyOdebpmbHas TeMnepaTypa (Ioka BocHajieHue He CUJIBHO Pa3BUTO);
e CHIJIBHOE TIOKPACHEHHE CIU3HUCTHIX (TOJBKO MPH TAKEIOM BOCTIATICHNH ),
o 00pa3oBaHUE THOMHBIX a0CIIECCOB;

o THOIHBIC BBIJICIICHNUS,

e HAJIET B TOpJIC OEI0-KENTOTO IBETA;

e MHTOKCHUKaIUS (BSJIOCTh, YCTAIOCTh, TOJIOBHAS 00JIb);

o amarws;

e CHW)XCHHE WJIH MOJIHOEC OTCYTCTBHUE aNIETUTA;

« 000CTpeHNE MUTPCHU;

o Oones3nb qmrtcd oonee 10-12 nueii.

IIomuMoO 3TOr0 KOMILIEKCA CHUMIITOMOB, XapaKTepHOﬁ 0COOCHHOCTBIO 6aKTepI/IaJ'II)HBIX
I/IH(beKHI/Iﬁ ABJACTCA TO, 4YTO OHH HC IIPOXOOAT CaMH IIO 0666, u 0e3 JIeueHHUs
CUMIITOMATHKa TOJIBKO YCYFY6J'I}I€TC5I.

To ectp, ecnu OPBM Moxer mnpoiith 0e3 cnenupuyeckoro JIeYeHUs, JOCTaTOYHO
MPUACPKUBATHCS MPABUIBHOTO PEKMMa, MPUHUMATh OOIICYKPEIUISIOINE CpPENICTBA,
BUTAMMHBI, TO OaKTepUaIbHOE BOCHAJIEHUE OyIeT MpOrpeccupoBaTh, 10 TEX MOP, MOKA
HE HAYHETCS MNpUEM aHTUOMOTHKOB. OTO TIJaBHOE OTJIMYHUE, €CIU TOBOPUTH O
MPOCTYAHBIX 3a00JICBAaHUSX.

AHTUBNOTHUKHA — XAMHUOTEPAIIEBTUYECKHUE BEIIECTBA, obpazyembie
MHUKpPOOpPTraHU3MaMH WM TOJlydaeMble U3 TKaHEW pacTeHUU U JKMBOTHBIX, a TAKXKE HX
CUHTETUYECKUE aHAJIOTH M MPOU3BOAHbBIE, 00JIa/lalolue CIOCOOHOCTRIO U30UPATENIbHO
MOJIaBJISITh B OpPraHu3Me OOJIBHOTO >KM3HECIMOCOOHOCTh BO30ynuTesneil 3aboiieBaHUM
(GaxkTepun, TpUOKH, BUPYCHI, MPOCTEHINME) WIM  3aJ€PKUBATh  Pa3BUTHE
3JI0Ka4Y€CTBEHHBIX HOBOOOPA30BAHMIM.

[TonaBnstomiee OONBIIMHCTBO AHTUOMOTUKOB, HMEIOIIMX MPAKTUYECKOE 3HAUYCHUE,
MOJIy4aroT B MPOMBIIUIEHHOM MacuiTabe myTeM OHOCHMHTE3a UX aKTUHOMHUIETaMH,
HUBIIUMH TpUOKaMH (MEHUIMIUIBI, 1edaJoclnopuyMbl M Jp.) HWIM HEKOTOPHIMU
oaktepusmu. Onucano 6onee 2000 antuOmoTHKOB, Y 200 M3 HUX H3YYEH MEXaHH3M
NEUCTBUS, MPUMEHEHUE B MEAUIMHE HanuiM OKoJ0 50 aHTUOMOTHUKOB, OTBEUAIOIIUX
kputepusiMm 3PPEKTUBHOCTH U O€3BPEIHOCTH. AHTHOMOTUKU TPUMEHSIOT TaKXKe B
BETEPUHAPHH, I CTUMYJISIIUU POCTA CEIIbCKO- XO3IMCTBEHHBIX XKUBOTHBIX W TTHII, B
MUIIEBON MPOMBIIUICHHOCTH. AHTHOMOTUKHM TPUHAUIEKAT K CaMbIM Pa3IUYHBIM
KJlacCaM XHMMHYECKHX COCIUHEHUH (aMuHOcaxapa, aHTPAaXWHOHBI, OCH30XWHOHBI,
TJIMKO3UbI, JIAKTOHBI, Makponuasl, (heHa3uHbI, MUMEPA3HHBI, MUPUIUHBI, XUHOHBI,
TEePIEHOU IbI, TETPALUKINHBI, TPHA3UHBI U JIp.). Hanbonee mupoko npuMeHsroTcs: 6eTa-
naktamunabl  ([lennmmmnuael U nedanocnopunsl), Makponuabl  (3PUTPOMHUIIVH,
OJICAHJOMHUIIMH W  JIp.), aHCaMakpoJduaAbl  (pu(aMUIIMHBI), aAMHHOTJIUKO3UIbI
(CTpenTOMUIIMH, KaHAMWIIWH, TEHTAMHIIMH, TOOpaMWIIMH, CHU30MUIIMH U JIp.),
TETPAMKINHBI, TONMHICHTHAB (OamMTpanyH, TMOJMMHKCHHBI M JIp.), TTOJUCHBI
(auctatuH, amdorepuuuH B u gp.), crepounbl (Ppy3uauH), AHTPALMKIMHBI
(mayHOpYyOMITUH U 1. ).

Kanaccudpuxanusi aHTHOMOTHKOB M UX PUMEHEHHUE
[To HampaBIEHHOCTH (CIIEKTPY) ACHCTBUS pa3IudaroT CIAEAYIONMe aHTUOUOTHUKHU:



1) akTHBHBIE B OTHOIICHHH TIPAMIIOJIOKHUTEIBHBIX MHKPOOPTaHU3MOB, OCOOCHHO
CTaUIOKOKKOB: OCH3WINCHUIWIIINH, TOJyCUHTETHYeCKHuEe [leHWIumHbl U
nedanocnopunbl, Makponauabl, Gy3uuH, THHKOMUIINH,

2) TIMPOKOTO CIIEKTpa JEHCTBUSA (aKTHBHBIC B OTHONICHHHM T'PAMITOJIOKHTCIBHBIX U
TPaMOTPUIATENHHBIX ~ MHKPOOPTAHM3MOB):  TETPAIMKIWHBI,  XJIOPaMQpEHUKOI
(JICBOMUIIETUH), AaMUHOIVIMKO3WJIbl, TMOJyCUHTeTUYeckue IlleHMuWwimuHel U
11e(hasoCIOpUHBL;

3) mpOTHBOTYOCPKYJIC3HbIC AHTUOMOTHKHU: CTPEHTOMHIIMH, KaHAMHIIMH, OWOMHIIMH
(baopuMuITMH), ITUKIOCEPHH U JP.;

4) mpPOTHUBOIPUOKOBBIC AHTUOMOTUKHU: HUCTATUH, JEBOpUH, aMmdorepuiiuH b,
rpu3eoPyabBHUH U JIp.;

5) akTUBHBIC B OTHOILIEGHWU TNpOCTEUIUX: (yMarujuivH,
TPUXOMUIIMH,TAPOMOMHUIIMH (MOHOMUIIUH );

6) IpPOTHBOOITYXOJICBbIC AHTUOMOTUKHU: AKTUHOMUIIMHBI, TPYIIIa aypeosoBOi
KHUCJIOTBI, aHTPAIUKIIUHBI.

XoTs nns pAna aHTUOMOTHMKOB B JKCIIEPUMEHTE Oblla JOKa3aHa BO3MOYKHOCTh
MPOTUBOBUPYCHOTO  JCHCTBUS  (AMCTAMUIIMH  AHTUOMOTUK,  TMPOU3BOIHBIC
pudaMULIMHA U Jp.), OHU HE HAIUIM MOKAa MPUMEHEHHs JJIsl JIeUYeHUs 3a00JeBaHul
BUPYCHOM STHOJIOTUU.

AHTUMUKPOOHBIE aHTUOMOTUKHU MPUMEHSIOTCSI B ’KUBOTHOBO/JICTBE U NTHUIIEBOJCTBE
KaK CTUMYJISITOPBl POCTa, a TaKX€ B IHUIIEBOM NPOMBIILICHHOCTH IIpHU
KOHCEpBUPOBAaHMU  MOpOAYKTOB. OAHAKO MNpUMEHEHHWE g JTOM  LEIHu
aHTUOMOTHKOB, IIUPOKO UCIOJB3YyeMbIX B MEIUIMHE, MOXKET NPHUBECTH K
CEpbE3HBIM MOCIEJACTBUSAM, MPEXKIE BCETO PACIPOCTPAHEHUIO BO30YyIUTENEH C
MHOXECTBEHHOM  yCTOWYMBOCTBIO K  aHTHOMOTMKaM  BHEXPOMOCOMHOMU
(M1a3MUAHON) PUPOJIBI, KOTOPHIE MOTYT SIBJSTHCS NMPUYMHON TSDKENbIX OoJie3Hel
YeJIOBEKa, a TAKXKE aJUIePTU3allMU 32 CUET OCTATOYHBIX KOJUYECTB aHTUOMOTHKA B
MUIIEBBIX MPOIYKTax. 3aKOHOJATENBCTBOM pAJia CTPaH 3aIMPEIICHO WIH OTPAHUYEHO
MPUMEHEHUE aHTUOMOTUKOB, HMCIOJIb3YEMbIX B MEIUIIMHE, B >KUBOTHOBOJCTBE M
MUILIEBOM MPOMBIITICHHOCTH.

Bb100p aHTMOMOTHKOB OCYIIECTBIISIETCS HA OCHOBE KOMIUIEKCA KIMHUYECKUX, U
nabopaTopHbIX TecToB. [Ipu OIM3KOM aHTHOAKTEpUATLHOM CHEKTPE Ha3HA4aeTcs
HaUMEHEee TOKCUYHBIN aHTUOMOTHK, PEKE BBI3BIBAIOIINUM MOOOUHBIEC peakiuu. [[o3a
aHTUOMOTHKOB, IyTh M 4YacTOTa €ro BBEACHHUS OIPEACNAIOTCS Ha OCHOBE
conoctaBiienns MII K (MuHuMManbHas TOAaBIAIONIAs POCT MHUKPOOpPraHU3Ma
KOHIIGHTpAIUsi aHTUOMOTHUKA) JJIS BBIIETICHHOTO BO30YIWTENS M KOHIICHTPAIIUH,
JIOCTUTAEMOM B OPTaHU3MeE MPU ONTUMAJIBHBIX 033X U ITYTAX BBEICHUS.
OO0s3aTenbHBIM ~ YCIIOBUEM IS OTUOTPOIHOM aHTUOMOTHUKOTEPANMM  SIBIISIETCS
OaKTeproJOTUYECKasi JAUArHOCTUKA 3a00JieBaHUS, BBIJCICHUE BO30OYIUTENS U
OTIPEJICIICHHUE €TO YYBCTBUTEILHOCTH K aHTUOMOTHUKAM.

Copnepxanune padoThi:

1.CdhopmynupyiiTe 1 3aMMIIMTE BEIBOJ O CXOJCTBAX U Pa3IMYUAX B CTPOCHUU BUpPYCa U
OakTepuu.

2.KakoBbl TPUHIIUIIBI UCTIOIB30BAaHUS JIEKAPCTBEHHBIX CPEACTB?

3.B 4em 3akit0yaroTCsi 0COOEHHOCTH MPUMEHEHUST aHTUOMOTUKOB?



IIpakTuyeckas padora Ne 2

Tema: Pemenue 3ajJgaqd Ha OIIpCACICHHUC BCPOATHOCTH BO3HHKHOBCHUA
HaCJICICTBCHHBIX IIPHU3HAKOB IIpXU MOHO-, OH-, HOJII/IFI/I6pI/II[HOM U aHAJIM3UPYIOICM
CKpCIIUBaHNM, COCTABJICHUC I'CHOTUIINYCCKNX CXCM CKPCIIMBAHUS.

Hean: U3yunuTs anroputM peuieHust 3aJad Ha MOHOTUOPHAHOE U JAUTHOPHUIHOE
CKpEIlIUBaHUE, TPUMEHEHUE OCHOBHBIX 3aKOHOB HACJIEIOBAHUS

O0opynoBanme: MHCTPYKTUBHAS KapTOUKa

CnpaBouHbIil MaTepUAaJL:

MoHOrMOpHUIHOE CKPEUIMBAaHNUE — CKPELIMBAaHNE 0COOEH, OTIIMYAOIINUXCS APYT OT
Apyra JUIlb OJHUM TpHU3HaKoM. ['eH, B KOTOpOM 3akitoueHa uHpopMalus 00 3ToM
OJIHOM U3 MPU3HAKOB HA3bIBAETCS aJUIEJIbHBIM T€HOM WJIU aJUIENbIO.

Ecnu ckpemmBaroTcs OpraHu3Mbl, OTJIMYAIOIIUECS IPYTr OT Apyra HE MO OJHOMY
MpU3HaKy (MOHOTMOPHUIHOE), a 10 ABYM, TO CKPEIIMBAHUE HA3BIBAECTCS TUTHOPUTHBIM.
Conep:xkanue padoTbl:

3amanue:

1. BCriOMHUTH OCHOBHBIE 3aKOHBI HACIIEOBAHMS MPU3HAKOB.

2. O3HaKOMUTHCS € MpaBUiiaMu 0(POPMIICHUSI TCHETUUECKUX 3a/1a4.

3. KomnmektuBHBIM pa3zdop 3agady Ha MOHOTHUOPHAHOE U AUTHOPUIHOE
CKpELIUBaHNUE.

4. CaMOCTOATENBHO PEIINTh 3aJaud Ha MOHOTHOpPHJIHOE U JUTHOPHUIHOE
CKpelIMBaHue, NOoAPOOHO OMKCHIBAS X0/ PEUIEHUS U CPOPMYIHPOBATH MOJTHBIA OTBET

5. Pemmth mnpenjoxkeHHble TecThl C odopmiieHueM 3amgauu. I[lpoBectu
B3aUMOINPOBEPKY

6. O6cyauTh pe3ynbTaThl B TPYIIE: YTO BBI3BAIO CIIOXKHOCTH, YTO OCTajoOCh
HETIOHSATHBIM.

3agaum Ha MOHOTHOPHUIHOE CKPelIMBAHUE

3amauya No 1.V KpymHOro poraTtoro CKoTa T'€H, OOYCIIOBIWBAIOIIMA YEPHYIO
OKpacKy LIEpCTH, JOMUHUPYET HaJ F€HOM, OINpPEAEISIIONIMM KpacHyr okpacky. Kakoe
MOTOMCTBO MOXHO OHJaTh OT CKpEIIMBAaHUS T'OMO3UIOTHOTO YEPHOro ObIKa U
KpPAacCHOU KOPOBBI?

Paz6epem pemenue sToit 3amaun. Baavane BBeiem o003HaueHus. B renetuke s
TC€HOB MPUHSITHl OYKBEHHBIE CHUMBOJIBI: JOMUHAHTHBIE T€HBI 0003HAYAIOT MPOMKUCHBIMU
OyKBaMH, PELIECCUBHbIE — CTPOYHBIMHU. ['€H 4epHOI OKpAaCKH JOMHUHHUPYET, IOITOMY
ero obo3HauuM A. ['eH kpacHOU OKpacku IIEPCTH pereccuBeH — a. CienoBaTeinbHO,
T€HOTHUII YEPHOTO0 TOMO3UTOTHOTO Oblka Oymer AA. KakoB ke reHOoTMn y KpacHOU
KopoBbl? OHa 00JaaeT pEeUecCUBHBIM MPU3HAKOM, KOTOPBIA MOKET NPOSBUTHCS
(hEeHOTUNMMYECKU TOJIbKO B TOMO3UTOTHOM COCTOSIHUM (opraHusme). Takum oOpaszom, ee
reHoTun aa. Ecinu Obl B reHOTHIE KOPOBBI ObLI XOTS Obl OJJUH IOMUHAHTHBIN TeH A, TO
OKpacka IIepCTH Y Hee He Oblia Obl KPaCHOM.

Tenepb, KoOrja TEHOTHIBI POJIUTENBCKUX OCOOEW oOIpenesaeHbl, Heo0X0IuMO
COCTABUTh CXEMY TEOPETHYECKOIO CKPEILIMBAHMSL.

YepHblii ObIk 00pa3yeT OJUH TUII TaMET IO UCCIIEyEMOMY I'eéHy — BCE IOJIOBbIE
KJIETKU OyZIyT coaepkaTh TOJIbKO reH A. [l ynoOcTBa mojcueTa BhIMHCHIBAEM TOJIBKO



THUIIBI TAMET, @ HE BCE MOJIOBBIE KJIETKU JJAHHOTO KUBOTHOTO. Y TOMO3UTOTHOM KOPOBBI
TaK)Ke€ OJWH TUN TameT — a. [Ipu cimsHuM Takux TameT MEXIy co0oil obpasyercs
OJINH, EJMHCTBEHHO BO3MOXHBIM reHotun — Aa, T.e. BCE IOTOMCTBO OyIeT
€MHOO0pa3HO M OyAET HECTH MPU3HAK POJIUTEIIS, UMEIOIIETO JOMUHAHTHBINA (DEHOTHIT
— d4epHoro Obika. Takum 00pa3oM, MOYKHO 3alKcaTh CIEIYIOUMHA OTBET: MpHU
CKPEIIMBAHUN TOMO3UTOTHOTO YEPHOTO ObIKA U KPACHON KOPOBBI B TIOTOMCTBE CJEIyET
OKHJIaTh TOJIBKO YEPHBIX T€TEPO3UTOTHBIX TEJIAT.

Caenywommue 3aga4ym cjeayeT pPelIdTb CaMOCTOAATEJbHO, MOAPOOHO ONMHUCAB
X0 peuieHUus U ¢pOpMYJIUPOBAB MOJHbIH OTBET.

3agaua Ne 2. Kakoe MOTOMCTBO MOXHO OXHJATh OT CKPEUIMBAHHS KOPOBBI U
ObIKa, TeTEPO3UTOTHBIX MO OKPACKE IMIEPCTH?

3agaua Ne 3.VY MOpCKHMX CBMHOK BHXpacras MLIEpCTh OIpEAEnseTcs
JTOMUHAHTHBIM T€HOM, a IJIaJIKasi — PEIIECCUBHBIM.

1. CkpemmBaHue JIBYX BHMXPACTBIX CBHHOK MEXIy coboil nmamo 39 ocobeit ¢
BUXpacTol mepcTbio M 11 riaaaxomepcTHhIX XUBOTHBIX. CKOJIBKO cpeau 0coOei,
MMEIOIIMX JIOMUHAHTHBIA (PEHOTHUII, JOHKHO OKa3aThCsl TOMO3UTOTHBIX MO 3TOMY
IIpU3HaKY?

2. Mopckass CBHHKa C BHMXpPAacTOil WIEPCThIO MPH CKPEIIMBAHMH C OCOOBIO,
oOyajmaromiel IIaakoil MEepCThio, Jajla B TIMOTOMCTBE 28 BHUXpacThix ©u 26
IIaJIKOIEPCTHBIX MOTOMKOB. OIpeaenuTe reHOTUITBI POJUTENEH U TOTOMKOB.

3amaua Ne 4. Ha 3Bepodepme mosydeH mnpurion B 225 Hopok. U3 Hux 167
KUBOTHBIX HMEIOT KOPHUYHEBBIM MeX U 58 HOpPOK TrosryboBaTo-cepoil OKpackwu.
Omnpenenure reHOTUIBI UCXOTHBIX (POPM, €CIIU U3BECTHO, UTO T€H KOPUUHEBOM OKpacKu
JOMUHUPYET HaJl FeHOM, OIPEAEISIOUIIM rojly00BaTO-CEephIii IIBET LIEPCTH.

3agaua Ne 5.V w4yenoBeka Te€H Kapux TJia3 JOMUHUPYET HaJ TEHOM,
o0yCIIOBIMBAIOMIUM TroiiyOble Tia3a. ['omyOormasslii My)XKUuMHA, OJUH U3 POJIUTENEH
KOTOPOT'O MMEJI KapHue IJ1a3a, )KEHWICS Ha Kaperia3oi )KeHIIMHE, Y KOTOPOil OTel UMell
Kapue 1yasa, a MaTb — rosyosie. Kakoe moToMCTBO MOKHO OKUJIaTh OT 3TOr0 Opaka?

3anaua Ne 6. AnnbOMHU3M HaceayeTcs y YeloBeKa Kak pelecCUBHbIN Mpu3Hak. B
CeMbe, II€ OJIMH U3 CYNPYroB albOMHOC, a IPYroil UMeeT MUTMEHTUPOBAHHBIE BOJIOCHI,
ecTb nBoe aeTedl. OnuH peOeHOK albOMHOC, APYroil — C OKpaIllIEeHHBIMU BOJIOCAMM.
KakoBa BeposITHOCTb POKJIEHUA CIEAYIONIEr0 pedeHKa-anbp0uHoca?

3agaum Ha IMrHOpHUIHOE CKpelUBaHue

3agaua Ne 1. Beimummure raMeTbl OpraHM3MOB CO CIEAYIOIIMMHU T€HOTHUIIAMH:
AABB; aabb; AAbb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABLCC; AaBbCC;
AaBbCec.

Pazbepem omun u3 mpumepoB. [Ipu permeHnn momoOHBIX 3ajad HEOOXOIUMO
PYKOBOJICTBOBATbCA 3aKOHOM YHCTOTHI T'AMET: raMeTa T€HETUYECKH YHMCTa, TaK KakK B
HEE MOMNaJaeT TOJbKO OJMH I'€H U3 KaXIO0M ajulelbHOW mapbl. Bo3pmeM, K mpumepy,
ocobp ¢ renorunom AaBbCc. U3 mepBoil mapsl reHOB — mapbl A — B KaOKIYIO
MOJIOBYIO KJIETKY MOMaJaeT B Ipoliecce meio3a nubo reH A, nubo reH a. B 1y xe
raMeTy U3 napsl TeHOB B, pacIiojio)KeHHBIX B IPYTrol XpOMOCOME, ITOCTYyIIaeT el B unu
b. TpeTbs mapa Takke B KaXKIyl0 MOJOBYIO KIJIETKY MOCTABISIET JOMUHAHTHBIA reH C
WJIM €T0 PELieCCUBHBIN aiienb — ¢. TakuM 00pa3om, ramera MOKET COAEPKaTh UK BCE

nomuHaHTHBIe TeHBI — ABC, mim ke perneccuBHble — abe, a Takke UX COUYCTaHUS:
ABc, AbC, Abe, aBC, aBc, a bC.



UtoObl HE OMUOUTHCA B KOJUYECTBE COPTOB raMeT, 00pa3yeMbIX OpraHu3MOM C
HCCIIEAYEMbIM TEHOTHUIIOM, MOXXHO BOCIOJb30BaThest popmynoid N = 2n, tme N —
YHUCJIO TUMOB T'AMET, @ N — KOJIMYECTBO T'€TEPO3UTOTHBIX Nap reHoB. B mpaBuiibHOCTH
3TO (OopMynbl JIETKO YOEOUThCS HAa MPUMEpPax: TEeTepo3urora Aa HMEeT OJHY
reTEpPO3UTOTHYIO Mapy; cienoBarenbHo, N = 21 = 2. OHa oOpa3yer aBa copTa rameT: A
n a. Jlurereposurora AaBb coxepxxutr aBe rerepo3urotHeie mapel: N = 22 = 4,
dbopmupyrotcs ydeteipe Tuma rameT: AB, Ab, aB, ab. Tpurereposurora AaBbCc B
COOTBETCTBUM C 3TUM JIOJKHA 00pa30BBIBATH 8§ COPTOB MOJIOBBIX KJIETOK N = 23 = §),
OHM YK€ BBIIIMCAHBI BBIIIIE.

3agaua Ne 2. YV KpymHOTO poratroro CKoTa I'e€H KOMOJIOCTH JTOMHUHHUPYET Hall
Ir€HOM POTaTOCTH, a T€H YEPHOTro IIBETa IIEPCTH — HaJl TeHOM KpacHoi okpacku. Obe
napbl FEHOB HAXOJATCS B Pa3HbIX Mapax XpPOMOCOM.

1. KakumMu okaxyrcs TensiTa, €CiIu CKPECTUTh FeTePO3UTOTHRIX 0 00erM mapam
PU3HAKOB ObIKA U KOPOBY?

2. Kakoe MOTOMCTBO CIIEIYyEeT OKHUJATh OT CKPEUIMBAaHUA YEPHOTO KOMOJIOIO
OBIKa, TETEPO3UTOTHOIO MO 0OEUM IapaM MPU3HAKOB, C KPACHOM poraToil KOpoBOii?

3amaua Ne3. V cobak 4epHbId LBET WIEPCTH JOMUHUPYET HaJl KO(eHbIM, a
KOPOTKasl MepCcTh — HaJ JUIMHHOW. O0€ mapbl FTeHOB HaXOASITCS B Pa3HBIX XPOMOCOMAX.

1. Kakoil mpoLIEHT YEpHBIX KOPOTKOLICPCTHBIX IIEHKOB MOYHO OXHUIATh OT
CKpEILUBAHUA JIBYX 0COO€H, reTepO3UrOTHHIX 10 000UM MpU3HAKaM?

2. OXOTHHK KYNHJI YEPHYIO CO0aKy C KOPOTKOM IIEPCTHIO U XOYET OBITh YBEPEH,
YTO OHAa HE HECET T'€HOB JUIMHHOM miepcTu KodehHoro nperta. Kakoro mapTtHepa o
(GeHOTUINy ¥ reHOTHUITY HaJ0 MOo00paTh AJisi CKPEIIMBAHUS, YTOObI POBEPUTH TEHOTHII
KYIUJICHHOU cobaku?

3agaua Ne 4.V wyenoBeka Te€H Kapux TJia3 JOMUHUPYET HaJ TE€HOM,
OTIPEIEISIONUM Pa3BUTHE TOJIyOON OKPAaCcKH rja3, a TeH, 0OOYCIOBIMBAIOIINN yMEHUE
Jy4lie BIIQJeTh MPaBOM PYKOH, MpeoOiaacT HajJ TeHOM, OMNPEEISIONUM pPa3BUTHE
neBopykoctu. O0e mapsl T€HOB PacloiOKEHbl B pa3HbIX XpoMocoMax. Kakumu Moryt
OBITH JIETH, €CJIU POAUTENHN UX T€TEPO3UTOTHBI?

IIpakTnueckas padora Ne 3

Tema: Pemenne 3amay Ha  ONpENENICHUE  BEPOATHOCTH  BO3HUKHOBEHMS
HACJICJICTBEHHBIX IPU3HAKOB NPH MOHO-, JH-, MMOJUTHOPHIHOM W aHAIM3UPYIOIIEM
CKpEIIMBaHNHU, COCTABJICHUE TEHOTUITMYECKUX CXEM CKPEIMBaHUSI.

Hean: U3yunTs anroputMm pemieHust 3aJad Ha MOHOTHOPUAHOE W JAUTHOpPUIHOE
CKpelIMBaHue, TPUMEHEHUE OCHOBHBIX 3aKOHOB HACJIEI0BAHUS

Oo0opynoBaHMe: MHCTPYKTUBHAS KapTOUKa

CnpaBouHbIil MaTepUaJ:

MonoruOpuHoe CKpelnBaHue — CKpEeLUBaHUE 0COOCH, OTIIMYAIOIIUXCS APYT OT
Apyra JUIlb OJHUM IpHU3HaKoM. ['eH, B KOTOpOM 3akitoueHa HMHQpopMmaius o0 3ToMm
OJIHOM U3 MIPU3HAKOB HA3bIBAETCS aJUIEJIbHBIM T€HOM WJIU aJUIENbIO.

Ecnu ckpelmmBaroTcs OpraHu3Mbl, OTJIMYAOIIUECS IPYr OT Apyra HE IO OJHOMY
npu3HaKy (MOHOTHOPUIHOE), a IO IBYM, TO CKPEIIUBAHUE HA3bIBACTCSI TUTHOPHUIHBIM.



Conep:xanue padoThbI:

3agaya No 1. V MOpckuX CBHHOK BHUXpAacTas WIEPCTh ONPEAEIIeTCs
JOMUHAHTHBIM T€HOM, a TJajgkas — peuecCuBHbIM. CKpelMBaHUE OBYX
BUXPACTBIX CBHHOK MEXIy coboi namo 75 % ocobeil ¢ BUXpacTOl LIEPCThIO
U 25%TIIaIKOIIEPCTHBIX KUBOTHBIX. OIpenenure TEeHOTUIbl POAUTENEH U
IIOTOMKOB.

3agauya Ne 2. AnbOMHH3M HaciaeayeTcs y YeloBeKa Kak pelecCUBHbIN NMpu3HaKk. B
cembe, T1e 00a cympyra UMEIOT MUTMEHTHUPOBAHHBIE BOJOCHI, €CTh JIBOE JIETEH.
Onun peGeHoK ambOMHOC, APYrol — C OKpaIIeHHBIMH Bosiocamu. Ompenenute
TEHOTHUIIBI POJUTENIEH U IIOTOMKOB.

3amaya Ne 3.V KpymHOro poraroro CKota reH KOMOJIOCTH JIOMHUHHUPYET Hall
I€HOM pOraTOCTH, a T'€H YEPHOr'0 IBETA MIEPCTH — HaJ T€HOM KPaCHOW OKpPACKH.
O0e mapsl T€HOB HaXOJATCA B pa3HbIX mHapax XxpomocoMm. Kakoe moTomcTBO
ClIelyeT 0XKHUAAaTh OT CKPEUIMBAHMS YEPHOI'O KOMOJIOTO OBbIKA, T€TePO3UTOTHOIO
1o 00enM napam MpU3HaKoB, C KPACHOM poraToil KOpOBOi?

3amaya Ne 4. 'V Mpllieid JJIMHHBIE YN HACIEAYIOTCS KaK JOMUHAHTHBIN NIPU3HAK,
a KOpPOTKME — KakK peuneccuBHbId. CKpecTWIM camia ¢ JUIMHHBIMHM YIIAMH C
CaMKOH ¢ KOpoTkuMmu ymamu. B Fl Bce moTOMCTBO MOJNIy4WJIOCH C JJIMHHBIMU
ymamu. OnpenenuTs TEHOTHUIT CaMIIa.

3agaya Ne 5. V mbllel JUIMHHBIE YIIA HACIEAYIOTCA KAK JTOMHUHAHTHBIN MPU3HAK,

a KOpOTKME — Kak peneccuBHbIl. CKpecTuin camiua C JJIMHHBIMU YIIAMH C
caMKoil ¢ kKopoTkuMmH ymamu. B F1 Bce mMOTOMCTBO MOMYYWIIOCH C JJIMHHBIMU
ymamu. OnpenenuTh FTEHOTHUIT CaMIia.

IIpakTnueckasi padora Ne 4

Tema: Penienue 3a1a4 Ha OIMPCACICHNC BCPOATHOCTH BO3ZHHKHOBCHHUA HACICIACTBCHHBIX

IIPU3HAKOB IIpW CHOCINNICHHOM HACJICAOBAHNHN, COCTABJICHUC TI'CHOTHIIMYCCKHX CXCM

CKpEIINBAHUS.

I_Ie.]'lb: IMOJYYHUTDb IIPCACTABIICHUA O TOM, KdK HACJICAYIOTCA IIPU3HAKHU, KaKOBbI YCJIOBHUA
HUX TIPOABJICHHA, 4YTO HCO6XOI[I/IMO 3HATb W KaKuX IIpaBUJI MPUACPKUBATLHCA IIPpH

MOJTYYE€HHUH HOBBIX COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJI JOMAITHUX KUBOTHBIX.
Oo0opyaoBanme: pa3gaToYHbIN MaTEpPHUA C 3aa4aMu.

CnpaBouyHbIii MaTepHaJL:

SIBNeHUE CLIETUICHHOTO HACE0BaHUs 'eHOB ObLIO 00bsicHeHO T. MopraHnom.

3akoH MopraHa, TeHbl, JOKaJIM30BaHHbIE B OJHOM XpOMOCOME, HACIEIYIOTCS



IPEUMYIIECTBEHHO BMecCTe. ['eHbl, Jexamue B OJHOM XpOMOCOME, Ha3bIBAOTCS
CLCIJICHHBIMH. Bce TeHbl 0HOM XPOMOCOMBI HAa3bIBAIOTCS TPYIITION CUEIIIICHHUS.

Ouenp yacTo COCIIJICHHBIMHK OKAa3bIBAIOTCA I'CHBI, BbI3BIBAIOINC I'CHECTHYCCKUC 0oJsie3HU
Y 4CJIOBCKA. P ACCMOTpUM ClIydau CHOCIUICHHOI'O HACJICAOBAHHA TI'CHCTHUYCCKUX
3a00J1€BaHM C ITOJIOBBIMH XpoMoCOMaMH.

XpPOMOCOMBI, OJTMHAKOBBIE Y OOOUX I0JIOB, HAa3bIBAIOTCA ayTOCOMaMHU. XPOMOCOMBI, 110
KOTOPBIM, MYKCKOM M MKEHCKMM IOJ OTIMYAKTCS APyl OT Jpyra, Ha3bIBAKOTCS
IIOJIOBBIMH, WUJIM T€TEPOXpOMOCOMaMU. B kieTke denoBeka comepkurcs 46 XpoMocom
M 23 mapel: 22 nmapsl ayTocoM U 1 mapa noJsioBbix xpoMocoMm. [1ojgoBbie XpOMOCOMBI
0003HayaT Kak X- U Y-XpoMocoMmbl. JKeHUIMHBI MMEIT JBEe X-XPOMOCOMBI, a
MY>KUHHBI OJTHY X- U OJHY Y -XpOMOCOMY.

HacnepnoBanue mnpH3HAKOB, T'€Hbl KOTOPBIX HaxoAsaTcss B X- M Y- XpOMOCOMaXx,
HAa3bIBAIOT HACJIEIOBAHUEM, CLEIUICHHBIM C IIOJIOM, B MOJIOBBIX XpOMOCOMax MOTYT
HaXOAUTBHCSA T'€HBbI, HE UMEIOIIME OTHOLICHUS K Pa3BUTHIO ITOJIOBBIX NMPU3HAKOB. lIpu
couetaHuu XY OOJBIIMHCTBO TE€HOB, HAXOISAIIUXCA B X- XpPOMOCOME, HE HMMEIOT
aJUIEJIBHOW Iaphl B Y -XpOMOCOMeE. Tak K€ IeHbl, pACIOJIOKEHHBIE B Y -XPOMOCOME, HE
MMEIOT ajuiener B X-XpomMocoMme. Takue OpraHu3Mbl Ha3bIBAKOTCS FEMU3UTOTHBIMU. B
ATOM CJIy4ae MPOSBILIETCSA PEUECCUBHBIN T'€H, UMEIOIIMICS B TEHOTHUIIE B €IUHCTBEHHOM
yucie. Tak X-xpomMocomMa MOXKET COJIEPXKaTb TI€H, BBI3BIBAIOIIMNA T'eMO(UINIO
(MOHMKEHHYIO CBEPTHIBAEMOCTh KpOBH). Torjga Bce My CKUE 0COOM, OTyUYUBILIUE 3Ty
XpoMocoMy, OyayT cTpalaTh 3TUM 3a00JI€BaHUEM, TaK KaK Y-XpoOMOCOMa HE COJAEPIKUT
JOMUHAHTHOT'O aJUIEIIA.

Conep:xkanue padoOThbI:

1.Y Tomara BBICOKMU pPOCT [IOMHUHHPYET HaJ HU3KHUM, T[JaAKUM SHIOCIEPM Hal
IEPOXOBATHIM. OJTHU MPU3HAKU CHEIUIeHbl. OT CKpEIMBaHUS BBICOKUX PACTEHUH C
[JIAIKUM ~ DHAOCIEPMOM C HHU3KHUMHU PACTEHHSIMU C IIEPOXOBATHIM IOJYYEHO
pacueryieHue: 218 BBICOKMX pacTEeHUW € TIagKUM 3HAOCepMOM, 10 — BBICOKHX C
IEPOXOBATHIM, 7 — HU3KUX C TIagkuM, 199 — Hu3kux c mepoxoBaTeiM. Omnpeaenure
pPacCTOSIHHE MEXAY F€HaMH.

2.V 3I0pOBBIX POIUTENEH POAMICS ChIH-TeMOQIINK. KakoBbI T€HOTUIIBI POAUTEICH?
OT KOro ChIH yHacie0BaJl 00JIE3Hb?

3. 'eHbl manbTOHWM3MA U TEeMO(GUIMHU CIETUICHBI M HAXOAATCS B OJHOH XPOMOCOME.
Kakue neru moryT poautbes OT Opaka reMouiavKa C >KEHLIIMHOM, CTpaaarolien
TaTbTOHU3MOM, a B OCTaJbHOM HMeEIIeH Onaronoiy4yHsii renotun? Chaenaiite
T€HETUYECKYIO 3aIUCh 3a/Ia4uH.

4.V mepua KpacHas OKpacka IUIOJa JOMUHHUPYET HaJ 3€JI€HHOW, a BBICOKUUA pPOCT
cTeOJId - HaJl KapJIMKOBBIM. ['€HbI, ONpeAeNsione OKpacKy IIoAa U BBICOTY CTEOJIs,



JexxaT B OJHOM XpOMOCOME, paccTtosiHne Mexnay ux Jjokycamu 40 M. CkpenieHo
TeTePO3UTOTHOE M0 OOOWM MPU3HAKAM PACTCHHE C KapJIUKOBBHIM, UMEIOIINM 3€JICHYIO
OKpackKy Ioja.

A) CKOJBKO THIIOB TaMeT O0pa3yeTcs y POIUTEIBCKOW 0COOM KpacHOW OKPAaCKU C
BBICOKUM cTeO1eM?

b) KakoBa BepoaTHOCTh B % MOSIBIICHHUS] TOTOMCTBA, UMEIOIIETO 3€JIEHYI0 OKPACKY C
KApJIUKOBBIM CTEOJIEM?

B) Kakoit nporieHT HOTOMKOB OT CKpelIMBaHus Oy/1eT JUTeTepo3UroTeH?

5. KeHiuHa, nony4uBIIas aHUPUANIO (OTCYTCTBUE PadyHOM 000JI0YKH) OT OTLA, a
TEMHYIO 3MaJib 3yOOB OT MAaTepH, BBIILIA 3aMyX 3a 3J0poBoro MyxuuHy. Kakosa
BEPOSATHOCTh POXKICHUS B 3TOM CEMbE NIETEH C ABYMS aHOMAJIUSIMU, €CIIH JIOKYCBHI
T€HOB, OMPEAEISIONINX 3TH IPU3HAKU, HAXOAATCA B X XpOMOCOMax Ha pacctostHuu 20
MOpPTaHUI.

IIpakTnuyeckas padora Ne 5

Tema: Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNu dKOcUCTeMbl. bruomacca u
OPOAYKIMs. ODKOJIOrMYECKHe MUpaMHabl 4Yuces, Ouomaccsl W sHepruu. llpaBuio
nupamMubl 3Hepruu. PellieHne npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM I10
MEPEHOCY BEIIECTBA U PHEPTUU B IKOCUCTEMAX C COCTaBJICHUEM TPO(DUUYECKHX Leneil u
nupamuj; OMOMacChl U SHEPTHH.

Heab: 3akpenuTh MOHATHS «OHOIEHO3», «OHUOTEOIICHO3Y, «IKOCUCTEMAY;
paccMOTpeTh  CBS3W OPTaHU3MOB B COOOIIECTBaX; CHEJIaTh BHIBOJ O BaXXHOCTH
COXPaHEHUs B3aMMOCBA3EH OPraHu3MOB B OMOIIEHO3aX.

O6opynoBaHme: MHCTPYKTUBHAS KapTOUKa.

CnpaBouHbIii MaTepUaJ:

Bunbr B OuorieHo3e CBSI3aHBI MEXIy cOOOM IMpoiieccaMu 0OOMEHa BEIIECTBOM H
SHEpPruM, T. €. MNUIIEBBIMU B3aUMOOTHOIIEHUsIMH. [IpocnexuBas MNHILEBbIC
B3aMMOOTHOIIICHUSI MEXIYy WieHaMH OuorieHo3a (“KTO KOTO M CKOJIBKO TMOedaeT”),
MOYXHO TIOCTPOUTH MUIIEBBIC IIEMU U CETH.

Tpoduueckue uenu (0T rped. trophe — mnuIa) — NUIIEBBIE LEMU — 3TO
Mocje0BaTeIbHBIM TEPeHOC BellecTBa W JHepruu. Hampumep, nwuiieBas Iemnb
KUBOTHBIX aPKTUYECKOTO MOPs: MHUKPOBOJIOPOCIH ((DUTOIIIAHKTOH) — MEJKHE
PaCTUTENILHOSIHBIE PaKooOpa3Hble (300IUIAHKTOH) — IUIOTOSIAHBIE TUIAHKTOHO-(aru
(uepBH, MOJUIFOCKHM, pakooOpa3Hbie) —  pbIObI  (BO3MOXHBI  2-4  3BEHa



[OCJIEI0BATENbHOCTH XULIHBIX pbI0) — TIOJEHH — Oeible MeABEAU. JTa NUIeBas
Lenb JJMHHAs, MHUILIEBbIe IIETH HAa3eMHBIX SKOCHUCTEM Ooyiee KOPOTKHE, TaK KaK Ha
cyuie OOJbllle MOTEpU HEPTruu. Pa3nmuyaroT HECKOJIBKO THUIIOB HA3€MHBIX MUIIEBBIX
[ETIEM.

1. ITacTOumiHble mUIEBBIE MEeNH (LIEOH SKCILTyaTaTOPOB) HAYMHAIOTCA C
npoayueHToB. [Ipu nepexoje ¢ 0qHOro TPOPHUUECKOro ypOoBHS Ha IPYToi MPOUCKXOTUT
YBEJIMYEHUE pa3MEpoB 0coOel TNpu OJHOBPEMEHHOM YMEHBIIEHHUU IIOTHOCTH
HOIYJISAUUNA, CKOPOCTU PA3MHOXKEHUS U IPOLYKTUBHOCTH T10 Macce.

TpaBa — MoJIEBKKM — JMCULIA

TpaBa — HacekoMble — JIATYyIIKa — LAl — KOPIIYH

2. llenu mapasurtoB. JlJIs HMX XapaKTEpHO YMEHBLIECHHE pa3MeEpPOB OCOOEH,
YBEIIMYECHHE YHUCIICHHOCTH, YBEJIMYEHHE CKOPOCTH PAa3MHOXKEHHUsS, YBEJIMYCHHE
IUIOTHOCTH TOITYJISILUM.

S16510Hs1 — MIMTOBKA — HAE3/IHUK

KopoBa — cnenenp — 6akTepun — ¢aru

3. letputHble nenu. BkimtouaioT TOTBKO peayLIEHTOB.

Onasiiue JUCThsI — IUIECHEBBIE TPUOBI — OAKTEPHH

JIr000i1 uneH Kakoi-TMOO MUILEBOM LENU OJHOBPEMEHHO SIBISIETCS 3BEHOM M
IpYroi MUIIEBOM LENU: OH MOTPEOSIET U €ro MOTpeOs0T HECKOJIbKO BUJIOB APYTHX
opranu3moB. Tak 00pa3yroTcs nuuieBble cetd. Harpumep, B muile JyroBoro BOJIKA-
KOWOTa HACYUTBHIBAIOT 10 14 ThICSIY BUAOB JKUBOTHBIX M pacTeHuil. B
IIOCJIEIOBATEIBLHOCTH IIEPEHOCA BEIIECTB U SHEPTUH OT OJHOW I'PYIIIBI OPraHU3MOB K
Apyrof pasnuyaroT Tpouueckue ypoBHH. OOBIMHO LENM HE NPEBHIIAIOT S5—7
ypoBHeil. [lepBrlif Tpoduueckuil ypoBeHb COCTABIIAIOT MPOIYLIEHTHI, T. K. MUTAThCS
COJIHEYHOM PHEPruer MOryT TOJBKO OHH. Ha Bcex OCTanbHBIX YPOBHSIX — TPaBOSAHBIC
(¢putodarm), mepBUUHbIE XUIIHUKH, BTOPUYHBIE XUIIHUKH U T. . — UIET PACXO]
NIEPBOHAYAJIPHO HAKOIIJICHHOW SHEPTHH Ha NOJIEpyKaHNE OOMEHHBIX MPOLIECCOB.

Conep:xkanue padorbl:
IHoab3ysich NpuMepamMu, pelINTh NPeAI0KeHHbIE 3a1a41

1.Onpenenure, Kakyro MacCcy paCTEHU COXPAHUT OT MOENIAHUS TYCEHUIIAMU T1apa
CUHHUII ITIPY BBIKAPMJIMBAHMU 4 NITEHIIOB. Bec 0qHOTO NTeHIa 5 rpamma.

2.Kakas macca pacTeHuid HeoOXoauma JIJisi CyIeCTBOBAHMS JINCHI Maccout 12kr,
u3 KoTopbix 60% — Bona?

3. Kakas nmomans HeoOxoauma Jij1s CyiecTBoBanus nenbhuna maccoit 120xkr, u3
koTopbix 70% — Boza, eciii MPOAYKTUBHOCTH OnorieHo3a 1kB.M Mopst 400r cyxoit
OHroMacchel B roj?

4. OnpenenuTte, CKOJIbKO BOJIKOB MOXKET MPOKOPMUTHCS Ha MIPOTSHKEHUHU Io/la Ha
wiomanu 200000 m? (mpousBoauTensHOCTL 1 M2 coctasnser 300 1), ecam Macca 1
BoJika 60 kr. CKOJIbKO 3aiIIeB MpU 3TOM OYJIeT CheJICHO, €CIIU Macca 3aiia 4 Kr.



IIpuMepsI perieHus 3aaa4
1. Onpenenute, KaKyl0 Maccy pacTe€HUN COXPAHUT OT MOEAaHUs I'yCEHULIAMU
rapa CHHHUII IPU BhIKAPMJIMBaHUU 5 NTEHIOB. Bec oHoro nrenna 3 rpamMmma.
Pewienue: onpenensem Bec S nTeHUoB: 1 ot — 3rp; 5 nTeHuoB — 15rp
CocTaBuM 11€TIh TUTAHUS:

pacTeHUs — IyCEHHUILIbl — CUHULIBI
CornacHo npaBuiTy 3KOJIOTHYECKOW MUPAMUABI — HAa KaXJI0M MPEIbIAYIIEM
TPOPUUIECKOM YPOBHE KOIMUECTBO OMOMACChI M SHEPTUHU, KOTOPHIE 3aMacatoTcs
OpraHU3MaMH 3a €JAMHUILY BpEMEHHU, OOJIbIIe YeM Ha nocieaytomemM ~ B 10
pa3. Orcroza:

pacTeHUs — IyCEHHUILIbl — CUHULIBI

1500r 150r 15r

OTBeT: napa CMHUL, BBIKapMJIMBasi CBOMX NTEHLOB, coxpaHseT 1500 r pacTeHui.
2. Kakast Macca pacTeHui He0OX0IuMa JIJIsl CYIIIECTBOBAHUS JIUChI, MAaccoil 8 Kr,
n3 kotopeix 70% Boma?

Pemenue
OmnpenenseM cyxyto maccy aucel: 8 kr — 100%

x kr — 30% x=8%30:100=2,4 xr
X =24 xr

CocraBum OCIIb ITMTaHUA:
PaCTCHUSA — 3aﬁu1>1 — JIhUCa
Cornacuo IIpaBUIIy AKOJIOTUYECKOMN IMUpaMUIbI:
PaCTCHUSA — 3aﬁu1>1 — JIUCa

240kr 24Kr 2,4Kr
OT1BeT: Macca pacTeHHM, HEOOX0AMMast JIsl CYIIECTBOBAHMS JIMCHI paBHa 240 Kr

3. Kakas momaae OHOIIEHO3a MOXKET IPOKOPMUTH OJIHY 0COOB TIOCIICTHETO
3BEHA B LIENM MUTAHUS: IIJIAHKTOH — pbi0a — TroseHb. Cyxas Onomacca IIaHKTOHa
¢ 1 M2 cocrasnger 600 r B rog. Macca Tronens — 300 kr, u3 KoTopbix 60%
COCTAaBJISIET BOJIA.

Penienue

OmnpenensieM cyxyro Maccy Trosiens: 300 kr — 100%
x kr — 40%

x =120 kr

CocTaBuM LIeTIb TUTAHUS:
MJIAHKTOH — PbIOa — TIOJICHD
CoriacHo IpaBUTy SKOJOTHYECKON MUPAMUIBI:
MJIAHKTOH — PhIOa — TIOJICHD
12000kr 1200kr  120kr
OmnpenensieM miomnaabs JaHHOTO OMOIIEHO3a, €CIIM U3BECTHO, YTO cyXasi Omomacca
mia"HkToHa ¢ 1 kB.M cocTtaBisieT 600r = 0,6kT.
1 M> — 0,6 xr
x M2 — 12000 KT TIaHKTOHA
x =20000 M* =2 ra



OtBerT: 1I0Iaa6 OMOIIEHO3A 2 ra.

4. OnpenenuTe, CKOJIBKO JIUC MOXKET MPOKOPMHUTHCS Ha MPOTSKEHUH rojia Ha
mwiomamu 100000 m? (mpousBoauTensHOCTh 1 M2 coctasmser 300 1), ecnm Macca 1
mucel 12 kr. CKONBKO 3ai1IeB MPU 3TOM OyIeT CheACHO, €CITM Macca 3aiIia 3 Kr.
Pemenue:

1. CocraBuM ILIENb TUTAHUSL;

pacTeHus — 3arlibl — JIUCa
CornacHo npaBUTy KOJIOTHUYECKON MUPAMUJIBI:
pacTeHus — 3arlibl — JIUCa
1200kr 120kr 12kr

2. OmpexernseM IUIONIAIb JAHHOTO OMOIIEH03a, €CITH U3BECTHO, YTO
IPOM3BOAUTENLHOCTE ¢ 1 M? coctaBnser 300r = 0,3kr.

1 M®>— 0,3 xr
x M2 — 1200 xr mmankToHa x=1%*1200:0,3=4000M
x = 4000 m?

3. OmnpenenseM KoIU4yecTBO Jiuc Ha miomamy 100000m?

1 muca — 4000Mm?
X muc - 100000M2  x= 1*10000:4000=25 nuc

4. OmnpenensieM KOJIMYECTBO ChEACHHBIX 3allIEB

Ha 1 nucy maccoit 12xr npuxoautces 120 kr macchl 3aiilieB (Macca KaxJI0ro 3 Kr).
120:3=40 3aiiues.

A Ha 25 nuc npuxoaurcs 25*40=1000 3aiiues.

Otset: Ha mnomaau 100000 M? Ha IPOTSKEHUH TOAA MOKET IPOKOPMHUThLCA 25
nuc. [Ipu stom O6yner cweneno 1000 3aiiies.

IIpakTnueckas padora Ne 6

Tema: OTx0abI TPOU3BOJICTBA.

Henb: HayuuTbCs  ONPENENATh KJIACC ONACHOCTH OTXOJOB; arperaTHoe
COCTOsIHME U (pr3HUecKyto (OpMy OTXOJ0B, 00pa3yroIIMXCcs Ha paboueM MecTe.
OOopyaoBaHMe: WHCTPYKTHMBHAs KApTOUKA, HOPMATUBHbIE JOKYMEHTHI

CnpaBouyHbIi MaTepUaJL:

OTxoapl MOpPOU3BOJCTBA M  MOTPEOJIEHUS — OCTaTKU  ChIPhS, MaTEpHUAJIOB,
nony(aOpuKaToB, MHBIX U3JIEIUN WIK MPOIYKTOB, KOTOphIE 00pa30BaINCh B MPOLECCEe
MIPOU3BOJICTBA WJIM TMOTPEOJICHUS, a Tak)Ke TOBaphbl (MPOAYKIIUs), YTPATUBIINE CBOU
MOTPEeOUTETBCKUE CBOWCTBA.

BoapmMHCTBO ~ BWAOB  MPOMBILUIEHHOW — MPOAYKUMH,  BKIIOYas  CJIOKHbBIE
MHTEJUICKTYaJIbHbIE KOHCTPYKUMHU MPEACTaBISAIOT co00il oTiokeHHbId otxona. [lo



OKOHYaHWHM >KU3HEHHOTO IIMKJIAa BO3HUKAaEeT BOMPOC O €ro 3aXOpPOHEHUU WIH
nepepadboTke.

OTX0bI pa3InyaroTCA:

* IO MIPOUCXOKIACHHUIO:

OTXO/JIbI TPOU3BO/ICTBA (TIPOMBIIIIEHHBIE OTXO/IbI)

OTXOJIbI TOTPEOICHHS (KOMMYHAITBHO-OBITOBBIC)

M0 arperaTHOMY COCTOSIHHIO:

TBEPJIBIC

KUJIKUC

razoo0pa3HbIie

0 KJIACCY OMACHOCTH (sl YeIOBeKa 1 / WIIH JUISI OKPYXKAIOIIeH MPUPOTHON CPEIbI)

0
0

O OO

Conep:xkanue padorbl:
OTBeTHTHL HA BONPOCHI:
YTO OTHOCSAT K OTXO/JaM IPOU3BOJICTBA?
YTO OTHOCAT K OTX0JaM NOTpeOIeHuUs ?
YTO OTHOCAT K OMACHBIM OTXOJIaM?

IpakTnueckas padora Ne 7

Tema: buorexHosorun B ku3HU Kaxjaoro. Keiicel Ha aHanu3 uHpopMamnuu o
HayYHBIX JOCTIDKEHUSX B 00JIACTU TEHETHMYECKHX TEXHOJOTUH, KIETOYHOU
WHXEHEPHUH, MUIIEBBIX OMOTEXHOJIOTUH.

Hean: ananu3 uHGoOpMalUUd O HAYYHBIX TOCTHKEHUSIX B 00J1aCTH T€HETHUYECKUX
TEXHOJIOTH, KIIETOYHOU WHKEHEPHUH, MUIIEBBIX OUOTEXHOJIOTUH.

O0opynoBanme: MHCTPYKTUBHAs KapTOUKa

CnpaBoYHBId MaTepHuaJ:

BHOTEeXHOJI0rMM — 3TO UCIHOJB30BAHUE YKUBBIX OPTaHU3MOB, UX OTAEIBHBIX
coctasisitoux (JAHK, MukpoopraHuzMoB, KJIE€TOK M MX 4acTei) WM MPOJYKTOB
UX XKU3HEIEITEIbHOCTH JJIs1 TPOU3BOACTBA MPOJYKTOB U PEUICHUSI TEXHUYECKUX
3a1ad4.

BuorexHo0rum — 3TO HayKa M TEXHOJOTHS, OCHOBAHHAsI Ha OMOJIOTHYECKHUX
MpoIeccax U UCMHOJIb30BAHUM KMBBIX OPTraHU3MOB, YTOOBI CO37aBaTh MPOAYKTHI U
pemarh TpoOJeMbl B MEAUIIMHE, JKOJIOTHH, MPOMBIIIJIEHHOCTH, CEIbCKOM
XO3SMCTBE U T.1. BHOTEXHOJIOrMM MOTYT HCIOJIb30BATHCH ISl CO3/IaHUS HOBBIX
JIEKapCTB, pa3pabOTKU yCTOWYUBBIX KYJIbTYpP PaCTCHUM, TPOU3BOICTBA MUIIEBHIX
MPOAYKTOB M HANMUTKOB, OYMCTKM BOAbI U BO3/YyXa, YTWIM3ALUHUH OTXOAOB M
IPYTUX 3a]1a4.

Conep:xkanue padoTbi:

Hcnonb3ys MONOJHUTENBHBIA CIIPABOYHBIM MaTE€pUaNl MOATOTOBUTH JIOKJIAJ] Ha
OJIHY U3 MPEIJIOKECHHBIX TEM:

«bHOTEXHOJIOTUH B KU3HU YEIIOBEKAY;

«Hay4Hble TOCTHXKEHHS B 00JIACTH TEHETUYECKUX TEXHOJIOTUI;

«Hay4Hble 1OoCTHXKEHHS B 00JIACTH KJIETOYHOU UHIKCHEPHUMY,

«Hayunbie 1ocTHKEeHHS B 00JIACTH MUIIEBBIX OMOTEXHOJIOTHI.
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Tema: buorexHoIOTHH M TEXHUYECKHUE CUCTEMBI. Pa3BuUTHE OMOTEXHOJIOTHI C
MpUMEHEHUEM TEXHUYECKHUX cucreM (OMOWHXKeHepus, OunounH(opMaTrka,
OMOHUKA) ¥ UX MPUMEHEHUE B )KU3HU YeJIOBEKa, MOUCK U aHaIn3 HHGOpMaIuu U3
pa3IMYHBIX MCTOYHUKOB (Hay4yHass M Yy4eOHO-Hay4Has JIMTEpaTypa, CpencTBa
MaccoBoi nHpopMaluu, cetb UHTEepHET u Apyrue).

Heab: ananu3 nHPOpPMAIIHN O HAYIHBIX TOCTHXKEHUSX B OMOTEXHOJIOTHH.
O0opynoBaHMe: MHCTPYKTUBHAS KapTOUKa

ChnpaBouyHbIM MaTepuaJl:

BuounkeHepusi (BKJIIOYASA UHKCHEPUIO OHMOJOTMYECKUX CHCTEM) — 3TO
NpUMEHEHUE TOHITHH M METOJ0B OHoJoruu (M, BO BTOPYIO Oodepelb, (HU3HKH,
XUMUHU, MaTeMaTUKU W WHOOpPMATUKM) JUIsl pPEUICHUs aKTyalbHBIX MpoOieM,
CBSI3aHHBIX C HAyKaMH O >KMBBIX OpPraHW3Max WM WX MPWIOKEHUAMH, C
UCIIOJIb30BAaHUEM AHAIUTHYECKUX U CUHTETUYECKUX METOAOJIOTHI UHKEHEPHOTO
Jena, a TaKXke €ro TPaJuUUMOHHOW YYBCTBUTEIBHOCTH K CTOMMOCTH U
MIPAKTUYHOCTH HAUJEHHBIX PEIICHUMN.

Buénuxa (ot ap.-rped. fiov — kuByIee) — MPUKIAAHAS HAyKa O IPUMEHEHUHU
B TEXHUYECKUX YCTPOMCTBAX M CUCTEMax MPUHLMUIIOB OpPraHU3allH, CBOWCTB,
(GyHKIIUN U CTPYKTYP KUBON MPUPOIBI, TO €CTh (DOPMBI JKMBOTO B MPUPOJIE U UX
MIPOMBIIICHHBIE aHAJIOTH.

Conep:xanue padoTbi:

Wcnosb3yss TOMOJHUTEIbHBIA CHpPaBOYHBIA Marepuai (HayuyHas ¥ y4eOHO-
HaydHasl JUTepaTypa, CpeIACTBa MaccoBOM wH(popManuu, ceTh HHTEepHET U
z[pyme) IMOATOTOBUTL JOKJAa[d Ha OJHY U3 IMPCAJIOKCHHBIX TCM:

BHOTEXHOJIOTHH U TEXHUYECKUE CUCTEMBI.

«Pa3BuTHE OMOTEXHOJIOTUN C TPUMEHEHUEM TEXHUUECKUX CUCTEM)
«bronHxeHnepus»

«buonnpopmaruka

«brnoHnka»



NudopmanuonHoe odecreueHre 00yueHust

IleyaTHbIe M IJICKTPOHHDBIC U3 TaHUHA

OcHOBHBIE yUeOHbIe U3TAHUS

1.MamonroB, C. I'., O6mas O6uomnorus : yueonuk / C. I. MamonrtoB, B. b.
3axapoB. — MockBa : KnoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. —
URL.: https://book.ru/book/948581

I[OHOJIHI/ITCJILHBIQ y‘leﬁﬂble H3JaHuA

2.AnnpeeBa, T. A. buonorus : yae6Hoe nocodue / T.A. AunpeeBa. — Mockaa :
PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Tekcr :
anektpoHHbIi. - URL: https://znanium.com/catalog/product/1209230

3.Konmecuuko, C. WM., OO6mias Owomorus : ydeOHoe mocodbme / C. H.
KonecaukoB. — Mocksa : KaoPyc, 2023. — 287 c. — ISBN 978-5-406-11707-
1. — URL.: https://book.ru/book/949522

HNuTepHer pecypcsl

4. www.sbio.info (Bcs ouonorus. CoBpeMeHHast OMOJIOTHS, CTaThH,
HOBOCTH,0HOIMOTEKA).

5. www.school-collection.edu.ru (Eaunas koutekiuu nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB).

JJIeKTPOHHO-0MOIMOTEYHASI CUCTEMA:
6.9bC «IPRbooks», OO0 «Aii Ilu Ap Meaua»
7.9BC «Znaniumy
8.9bC «PROFo6pazoBanue»
9.9BbC «Book.ru»


https://book.ru/book/948581
https://znanium.com/catalog/product/1209230
https://book.ru/book/949522
http://www.sbio.info/
http://www.school-collection.edu.ru/

