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BBenenue

JlaGopaTopHble W TIpaKkTU4YecKue 3aHATHS 1o ydeOHou mucrummHe OOJ1.08
buonorus CcOCTaBISIFOT BaXHYI YacTh TEOPETHYECKOW U MPOQeCCHOHATBHON
MPAKTUYECKOM TOJTOTOBKM M HaIpaBIICHbl Ha TMOATBEPXKIACHUE TEOPETUUECKUX
MOJIOKEHUN U (POPMHUPOBAHUE MTPAKTUYECKUX YMEHUIA:

— peliath 3JIEMEHTapHble OMOJOTUYECKHUE 3aJa4yM IO MEPEHOCY BelllecTBa U
SHEPIuy;

— pelath 3JIEMEHTAPHbIE T'€HETMYECKUE 3aJaud Ha  ONpeleJICHUE
BEPOATHOCTH BO3HUKHOBEHHUS HACJEACTBEHHBIX MPU3HAKOB TMPU MOHO-, [H-,
MOJIMTHOPUIHOM CKPEIIMBAHNH, HACTEIOBAHUH MPU3HAKOB CLETIJICHHBIX C MOJIOM;

— COCTaBJISATh TPOPHUUECKHE LIETH;

— OIpEeeNsaTh KJIAcC OMAaCHOCTH OTXO0B, 00pa3yroluxcs Ha paboyeM MecTe
OynyIel crenralbHOCTH,

— CpaBHUBATh OMOJOrMYECKHEe OOBEKTHl M JIeJIaTh BBIBOJBI HA OCHOBE
CpPaBHEHUS U aHAJIN3a;

— TOTOBUTH MHUKpOMpenapaTsl, paboTaTh C MUKPOCKOIIOM;

— HaxoauTh HH(POPMAIMIO O OHOJIOTMYECKHUX OOBEKTaX B Pa3IUYHBIX
UCTOYHMKAX  (yuyeOHUKAX,  CIPAaBOYHUKAX,  HAYYHO-TIONMYJISIPHBIX  H3JAAHMSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu HTepHEeT) U KpUTHUUECKH €€ OIEHUBATD.

[IpakTuueckre © J1a0OpAaTOpHBIE 3aHATHS OTHOCATCS K OCHOBHBIM BHJIaM
y4eOHBIX 3aHATHH.

BrlnonHeHue cryeHTamMu 1a00paToOpHbIX U MPAKTUYECKUX padOT HAMPABIIEHO:

— Ha 0000IIeHre, CUCTeMaTU3aIuI0, YIIyOJieHHue, 3aKpeIUIeHHE MOJyYEHHBIX
TEOPETUUYECKUX 3HAHUMN 110 KOHKPETHBIM TEMaM JIUCIUILINH;

— (QopMUpOBaHUE YMEHHI MPUMEHSTH MOJYyYEHHbIE 3HAHUS Ha MTPAKTHUKE;

— pealn3alui0 €AUHCTBA MHTEUIEKTYaIbHON U MPAKTUYECKON eI TENbHOCTH;

— pa3BUTHE HHTEJUICKTYAJIbHBIX YMEHUN (QHAIIMTUYECKUX, MPOEKTHUPOBOYHBIX,
KOHCTPYKTOPCKHUX U Ap.) Y OyAyIIMX CIEUHUaTUCTOB;

— BBIPA0OTKY TpHU PEUICHWU IOCTABJICHHBIX 3a/Jad TaKuX MPodhecCHuOHATHHO
3HAYUMBIX Ka4E€CTB, KaK CAMOCTOATEIIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOPUECKAs
WHULIMATUBA.

Benymen  AMJAKTUYECKOM  LENBK0  NPAKTUYECKUX  3aHATUUA  SIBJISIETCS
dbopMHpoBaHrE YUEOHBIX MPAKTUYECKUX YMEHUN — CPAaBHUBATH OOBEKTHI, HAXOAUTH UX
CXOJICTBO W pa3Iu4iue, CTPOUTh TpapuKd, aHATU3UPOBATh HH(POPMAIIUIO, METaTh
BBIBOJIBI, pEIIaTh 3aJa4d IO OWOJIOTHU, HEOOXOAMMBIX B TMOCIEAYIONmEH y4eOHOMH
NS TETBHOCTH.

CopnepxaHueM J1a0OpaTOPHBIX W MPAKTHUYECKUX 3aHATHH MO JAMCIUILUIMHE
ABJISIFOTCSL pEeLICHUE T€HETUYECKUX 3aJay, BHIMOJIHEHUE BBIYMCIICHHM, pacueToB, paboTa
C MHCTPYKTUBHBIMM MaTepuajamMH, KiIacCU(PUKATOPOM OTXOJOB, MHUKPOCKOIIOM,
OPUTOTOBJICHHE MHUKPOIPENApaToB, MOCTPOEHUE TpaduKoB, COCTaBICEHHWE TaOJIHIL,
OTYETOB.

JlaGopaTopHOEe M TIPAKTUYECKOE 3aHATHE MO OMOJIOTHH JIOJDKHO MPOBOJMWTHCS B
y4eOHbIX KaOuHeTaX. [IpoAomKUTENbHOCTh 3aHATUS — HE MEHee 2-X aKaJIeMHYECKUX
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gacoB.  HeoOXoauMpIMM  CTPYKTYpPHBIMH  DJIEMEHTAaMH  3aHATUS,  IIOMHMO
CaMOCTOSITEJIbHOM JI€ATEIbHOCTH CTYAECHTOB, SIBIISIFOTCSI MHCTPYKTa)X, MPOBOJUMBIN
npernojaBaTesieM, a TAak)Ke OpraHu3aliis 00CY X ICHHUS UTOTOB BBIITOJIHEHUS PAOOTHI.

BrimonHeHno 1abopaTOPHBIX M MPAKTUYECKUX PabOT MPEIIecTBYET MpPOBEpKa
3HAHUH CTYJEHTOB, X TEOPETUYECKON TOTOBHOCTH K BBIIIOJHEHHUIO 3aJaHUsI.

JlabopaTopHble W TIpakTUYECKHE paldOThl CTYACHTHI  BBIIOJHSIOT  IOA
PYKOBOJCTBOM mpemnojaBarens. O0beM 3aaHuil 11 MPAKTUYECKUX U J1a0OpaTOPHBIX
3aHATUN CIUIAHUPOBAaH C pacyeTroM, 4YTOObl 32 OTBEJEHHOE BPEMsI OHM MOIJIU OBITh
BBITNOJIHEHBI KAYECTBEHHO OOJIBIIMHCTBOM CTY/IEHTOB.

®opmbl opranu3ali padoThl 00YUaOIINXCs Ha J1a0OPAaTOPHBIX U MPAKTUYECKUX
3aHATUAX: QPOHTAJIbHASA, TPYNIIOBAsi U UHIMBUyaJIbHAS.

IIpu pponTanbHON hopMe OpraHU3alMK 3aHATUN BCE CTYJEHTHI BBIIOJIHSAIOT OJI-
HOBPEMEHHO OJIHY U Ty k€ paboTy. Ilpu rpynmnoBoil hopme opraHu3anuu 3aHsITHHA OJ1-
Ha U Ta ke paboTa BhINOJIHSAETCA Opuragamu o 2 - 5 yenosek. [lpu nHaUBHIYaIbHON
(opmMe opraHu3anuy 3aHATUA KaXXJIbIi CTYJIEHT BBINOJHAET UHIUBUyAIbHOE 3a/IaHHUE.

OT4eT no MpakTUYECKOW pabdoTe MPECTABISAETCS B MEYaTHOM WM PYKOIHUCHOM
BUJIe B (popMaTe, MpelyCMOTPEHHOM IIabJIOHOM OTYETa MO MPaKTUYeCKoW padore. 3a-
[IMTa OTYeTa NPOXOJIUT B opMe JOoKiIana 00ydarolerocs no BHIIOJIHEHHON padoTe u
OTBETOB HA BOIPOCHI MTPEMNOIaBATEIIS.

OueHKH 3a BBIMOJTHEHUE MPAKTUYECKUX 3AHSATHI MOTYT BBICTABJIATHCA IO ISATH-
OaJIbHOM cHucTeMe WM B (popMe 3aueTa U YUUTHIBATbCA KaK IOKA3aTedd TEKyIleu
yCIIEBAEMOCTH CTYJICHTOB.

Kpurepuu onieHKHM NpakTu4ecKux pador.

Ounenka «5» cTaBUTCS, €CIIM y4allUics BBIIOJIHAET padOTy B MOJIHOM OOBEME C
coOII0ICHNEM HEOOXOAMMOMN MOCIeI0BAaTEIbHOCTH IPOBEICHUS ONBITOB U U3MEPEHMUIA;
CaMOCTOSITENIbHO U PallMOHAJIbHO MOHTUPYET HE0OX0IMMOE 000PYJOBAaHUE; BCE OMBITHI
MIPOBOJIUT B YCIOBUSIX M PEXHUMAaX, 00ECIECUMBAOIINX MMOTYYEHUE MPABUIIBHBIX PE3YJib-
TaTOB U BBIBOJIOB; COOIIOAET TPEOOBAaHMS MpaBUil O€30MaCHOCTH TPYJa; B OTUETE Mpa-
BUJILHO M aKKYpPAaTHO BBITNOJHSAET BCE 3alMCH, TaOJIHIIbI, PUCYHKH, YEPTEXKH, TpaduKH,
BBIYKCIICHUS; PABWJILHO BBIMOJIHSAET aHAIN3 NOTPEIIHOCTEN.

Ouenka «4» CTaBUTCSA, €CIIM BBIOJTHEHBI TPEOOBAHUS K OIEHKE «5» , HO OBLIO
JOIYLIEHO JIBA - TPHU HEJI0UETa, HE OoJee 0JHOI HerpyOol OMOKY U OTHOTO HEJOUETA.

Ouenka «3» cTaBUTCS, eciau paboTa BBHINOJHEHA HE TMOJHOCTHIO, HO
00BbEM BBIMOJIHEHHON YacTH TakKoB, IIO3BOJIAET IMOJyYUTh IPAaBUJIbHBIE pE3yJbTa-
Thl U BBIBOJBI: €CJIM B XOJI€ IPOBEJCHUS OTbITa U U3MEPEHHUM ObUIM JOMYIIEHbI OINO-
KH.

Onenka «2» craBuTCs, eciu paboTa BBINOJIHEHA HE IMOJHOCTHIO U
00BEM BBITIOJIHEHHOM YacTH pabOThl HE TIO3BOJISIET CIEIaTh MPABUIIBHBIX BHIBOJOB: €CIIH
OTIBITHI, U3MEPEHHUS, BEIUUCICHHSI, HAOJIIOIEHUS TPOU3BOMINCH HEMPABUIIBHO.



IIpakTnyeckas padora Ne 1
Hcnonb3oBanne pa3inyHbIX METOAOB NIPH U3yYeHHH OMOJIOTHYECKHUX 00bEeKTOB

1. eab padoThI: 03HAKOMJICHHE C OCHOBHBIMM METOJIAMH MTO3HAHUS KUBOU
MIPUPOIBI, MPUOOPETEHNE MTPAKTUUECKUX HABBIKOB MPEICTABICHUS IEMOHCTPAIITMOHHOTO
MaTtepuaia yaeOHO-TI03HABAaTEeILHOTO XapaKTepa.

2. Bpemsi BoinoJiHenusi pa6orbi: 80 MmuH

3. KpaTkue TeopeTnyeckue cBe1eHHs

Kak u mobas npyras Hayka, OMOJIOTHSI IMEET CBOM apceHan MeTonoB. [lomMmumo
HAYYHOTO METOJIa MO3HAHUS, MPUMEHIEMOT0 B IPYTHX OTPACIAX, B OMOJIOTUN IIHPOKO
UCTIONB3YIOTCSI TAKHUE METOJIbI, KaK HCTOPUICCKUH, CPAaBHUTEIBHO-OMUCATEBHBIN U JIp.

Hayunblii MeTO] TO3HaHUA BKJIIOYaeT B ceOs HaOmoneHue, GopMyJIupOBKY
TUIIOTE3, SKCIEPUMEHT, MOJICIUPOBAHUE, aHAJIU3 PE3yJIbTaTOB M BBIBEICHHE OOIIUX
3aKkoHOMepHOocTeH (puc.l).

O6bACHEHWA
A
3aKoH PesynbTathl
A A
TeopwAa JKCNEPUMEHT
A A
MpurHumaemca, usMeHAEmMCcA NN
omeepzaemca
Pabouan runotesa < [MnoTesa <
KonuuecTeeHHble KauecTBeHHble
~—___ P
HaHHble
A
HabnwogeHua

Puc. 1. Cxemarnueckoe I/I306pa)KCHI/Ie HAayYHOT'O METOJa UCCIICAOBAHUA

Ha6uarwaenue — 95T0 Iie€HANpaBieHHOE BOCIHPHUATHE OOBEKTOB U SBJICHUU C
MOMOIIIBI0O OPTaHOB YYBCTB WJIM MPUOOPOB, OOYCIOBJIECHHOE 3aJaueil NesITeIbHOCTH.
OCHOBHBIM YCIIOBUEM HAy4YHOrO0 HAOJIIOACHUS SBISETCS €ro OOBEeKTUBHOCTh, T. €.
BO3MOXKHOCTh TMPOBEPKHU TMOJYUYEHHBIX JAHHBIX MyTEM MOBTOPHOTO HAOJIOJIEHUS WIH
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IPUMEHEHUSI UHBIX METOJOB HCCIIEOBAaHMS, HAPUMEDP dKcHepuMeHTa. [lonyueHHbIe B
pe3yiabrare HaOmogeHUs (akThl HA3bIBAIOTCA OaHHbimu. OHM MOTyT OBITh Kak
KauecmeeHnHviMu (OTMCHIBAIONIMMH 3amaxX, BKyC, IBeT, ¢opMy W T. 1.), TaK U
KOIUYeCmeeHHbIMU, TIPUIEM KOJIMYECTBCHHBIC TAHHBIC SBJSIOTCS 00JIee TOYHBIMU, YeM
KaueCTBEHHbIC

Ha  ocHOoBe  [aHHBIX  HaOMIOJAEeHWH  (QopMyIuUpyeTcs  rumoTe3a  —
IIPEANIOJIOKUTENIBHOE  CYXKJIEHHE O 3aKOHOMEPHOM CBSI3M  sIBIEHHMW. ['mmoresa
NOJABEPTaEeTCs MMPOBEPKE B CEPUU IKCIIEPUMEHTOB.

JKCIePUMEHTOM Ha3bIBA€TCA HAy4YHO TIOCTABJICHHBIA OMbBIT, HaOJIO/IEHNE
UCCIIEAYEMOTO SIBJICHHUS B KOHTPOJIMPYEMBIX YCIOBHUSX, IO3BOJISIIOIIMX BBISIBUTH
XapaKTEPUCTUKHU JTAHHOTO O0BEKTA UM SIBJICHUSI.

Briciieit ¢opmoii skcriepyuMeHTa SIBJISIETCS MOJAeJTHPOBAHUE — HCCIIEIOBAHHE
KaKuX-M0O0 SBJICHUI, TPOILIECCOB UM CUCTEM OOBEKTOB IyTEM MOCTPOEHUS U U3YUCHUS
ux moxeneu. [lo cymecTBy, 3T0O 0HA U3 OCHOBHBIX KATErOPHl TEOPHUM MO3HAHUS: HA
ujaee MOJACIUPOBaHUS OaszupyeTcs 000N METOJ HAay4dyHOTO MCCIEAOBAaHUA — Kak
TEOPETUYECKUM, TAK U SIKCIICPUMEHTAIIbHBIM.

Pe3ynbTaThl 3KCIIEpUMEHTA W MOJEIUPOBAHMS IOABEPraloTCs THIATEILHOMY
aHanu3y. AHAJIW30M Ha3bIBAIOT METOJl HAYYHOI'O HCCIEAOBAaHUS IYTEM Pa3lIoKEHUs
IpelIMeTa Ha COCTaBHBIE YaCTU WM MBICJICHHOTO pAaCcUjeHEHUsI OObEKTa IyTeM
JIOTUYECKON aOCTpaKIuu. AHAJIN3 HEPA3PHIBHO CBA3aH C CUHTE30M.

CuHTe3 — 3TO MSTOJl HU3YyYEHHUS] MPEAMETa B €ro LEJIOCTHOCTH, B €AUHCTBE H
B3aMMHOM CBSI3M €ro yacTed. B pesynbrare aHanusa W CUHTE3a HauOojee yaadHas
TUIIOTE3a HUCCIEOBAHUSI CTAHOBUTCS pafdouell unome3oii, N €CIu OHa CIOCOOHa
YCTOSITh TPU MOMBITKAX €€ OMPOBEPKEHUS U MO-MPEKHEMY YAAYHO MPEACKa3hIBACT
paHee HEOOBsACHEHHBIE (DaKThl U B3aUMOCBSI3H, TO OHA MOXET CTaTh TEOPUEH.

[lon Teopuell TNOHMMAIOT Takyl (OpMYy HAy4dHOrO 3HAHHUSA, KOTOpas JaeT
LEJOCTHOE TPEACTAaBICHHE O 3aKOHOMEPHOCTAX UM  CYIIECTBEHHBIX  CBS3SX
nerctButenbHOCTH. OOIee HampaBJIeHHE HAYYHOTO WCCIEIOBAaHUS COCTOUT B
JTOCTUXKEHUU OoJiee BBICOKUX YPOBHEH mpejckazyeMocTu. Eciu Teopuio He CoCOOHBI
M3MEHUTh HUKakue (HaKkThl, a BCTPEUAIOIIMECS OTKJIOHEHHS OT HEe PEeryJisipHbl U

MpEeACKa3yeMbl, TO €€ MOXKHO BO3BECTM B paHI 3aKO0HAa — HEoOXOIUMOro,
CYIIECTBEHHOT'0, YCTOWYMBOIO, MOBTOPSIOMIETOCS OTHOIICHUS MEXIY SIBICHUSMH B
MIPUPOJIE.

[To Mepe yBenu4eHUs COBOKYNMHOCTHM 3HAHUM M COBEPUICHCTBOBAHUS METOJOB
WCCJICOBAHNUS TUIOTE3bl M MPOYHO YKOPEHUBIIMECS TEOPUM MOTYT OCIApUBATHCA,
BUJIOM3MEHATBHCA U JAXE OTBEPrarhbCs, MOCKOJIBKY CaMHM HAy4YHbIE 3HAHUS 1O CBOEHU
MIPUPOJE TUHAMUYHBI U IIOCTOSTHHO MOJIBEPTAIOTCS KPUTUUECKOMY IEPEOCMBICIEHHUIO.

Hcropuyeckuil MeToA BbBISBIET 3aKOHOMEPHOCTH MOSIBIICHUS W Pa3BUTHS
OpraHU3MOB, CTAHOBJICHUS UX CTPYKTYPHI M (QYHKIIMU. B psme ciaydaeB ¢ MOMOIIBIO
ATOTO METOJa HOBYIO KH3Hb OOpETal0T TUIIOTEe3bl U TEOPUHU, PAHEE CUMUTABIIUECS
70kHBIMU. OH CTaJl MIMPOKO MPUMEHATHCS CO BTOPOM moJsioBUHBI 19 Beka Omaromaps
pabotam Yapnwia JlapBHHA, KOTOPBIM C €ro MOMOIILI0O 0OOCHOBAJI 3aKOHOMEPHOCTH
MOSIBJICHUS ¥ Pa3BUTHSI OPTaHU3MOB, CTAHOBJICHUE UX CTPYKTYp U (DYHKIIUN BO BpEMEHHU
u npoctpaHctBe (cMm. Puc. 2). IlpuMeHEeHHME HCTOPUYECKOrO0 METOAA ITO3BOJIHIIO
MPEBPATUTh OUOJIOTHUIO U3 ONKUCATEIIBHOM HAYKH B OOBSICHSIONTYIO.



Puc. 2. Uctopus »BOJIIOIIUY YeTTOBEKA

CpaBHUTEJbHO-ONMCATEIbHBIE ~ METOA  NIPEAyCMaTpUBAaE€T  IPOBEICHUE
aHATOMO- MOP(OJIOTHYECKOTO aHalim3a 00BEKTOB uccieaoBanus. OH JIEKUT B OCHOBE
KJaccu(pUKalMud OPraHu3MOB, BBISBICHUS 3aKOHOMEPHOCTEH BO3HUKHOBEHUS U
Pa3BUTHS PA3IUYHBIX (DOPM KU3HHU.

MOHUTOPHUHT — 3TO CUCTEMa MEPOTIPUATUN IO HAOJIOICHUIO, OLICHKE U MPOTHO3Y
M3MEHEHUS COCTOSIHUS UCCIIEyEeMOTro 00bEeKTa, B YaCTHOCTH Ouochepsl.

[IpoBeneHre HAOMIOAEHUNA M HKCIEPUMEHTOB TpeOyeT 3a4acTyr0 MPUMEHEHUS
CIICMAIBHOTO  O00OpYyJOBaHUsA,  TAKOrO  KaK  MHKPOCKOMBI,  LEHTpUYTH,
CIIEKTPO(POTOMETPHI U JP.

NHcTpyMeHTAJbHBIN MeTO BKIIOYAET B ¢€0s MUKPOCKOIHIO, AIEKTpOorpaduto,
paauosiokanuio u nuddepeHnranbHoe eHTpUudyrupoBaHue.

Muxkpockonusi IMHUPOKO TPUMEHSIETCS B 300J0THH, OOTaHHWKE, aHATOMHUU
YeJIOBeKa, THUCTOJIOTUM, IIMTOJOTHHU, TEHETHKE, HMOPHUOJIOTHHU, TaJCOHTOJIOTHH,
AKOJIOTUU U JPYTUX pazaenax Oomosoruu. OHA MO3BOJIAET U3YyUYUTh TOHKOE CTPOCHHE
00BEKTOB CUCIIOJIb30BAHUEM CBETOBBIX, DJIEKTPOHHBIX, PEHTTEHOBCKUX U JIPYTUX TUIIOB
MHKPOCKOTIOB.

YCTpoiCTBO CBETOBOr0 MHUKpockoma. (CBETOBOM MHMKPOCKOIN COCTOMT U3
ONTUYECKUX W MEXAHWUYECKHX 4acTeil. ONTUYEeCKUuEe YacTU YYacCTBYIOT B MOCTPOCHUH
M300paKEeHMs, a MEXaHUYECKHE CIyKaT i yJI00CTBa MOJH30BAHUS ONTHUYECKUMU
gactsamu (puc. 3).

Puc. 3. BHenHui BUJ CBETOBOTO MHKPOCKOIIA

OO6miee yBeIM4YeHUE MUKPOCKOTIa orpeesercs mno Gopmyie:
yBEIWYCHHE OOBEKTHBA X YBEIMYCHHE OKYJsApa=— YBEIWYCHHUE MHUKPOCKOIA.



Hanpumep, ecnmi 00beKTHUB yBeIUYMBaET OOBEKT B 8 pa3, a OKyJsip — B 7, TO oO1iee
yBEITUYCHNE MUKPOCKOTIA paBHO 56.

JAu¢ppepenunanbHoe neHTpruGyrupoBanme, Wiv (ppaKuMOHUPOBAHHE, I103BO-
JS€T pa3IeanuTh YaCTHUIbI IO UX pa3MepaM M IUIOTHOCTH MOJ I€WCTBUEM LIEHTPOOESKHOM
CWJIBI, YTO AKTUBHO MCIOJIb3YETCA IPH U3YUEHUH CTPOCHUSI OMOJOTMYECKUX MOJIEKYT U
KJICTOK.

ApceHan MeTO0B OMOJIOTMH MOCTOSIHHO OOHOBIISIETCS, U B HACTOSILIEE BPEMS
OXBATHUTH €TI0 MOJHOCTHIO IPAKTUYECKHA HEBO3MOKHO.

4. IlepeyeHb 000pyI0BaHMSI. JTUHEHKA, KapaH Ialll.

5. lopsiioKk BHINOJIHEHHUS PA0OTHI

1. U3yuuTh TEOPETUYECKHUI MaTEpHAIL.

2. CoCTaBHUTh TPU CXEMBI METOIOB ITO3HAHMS YKHBOU MPUPOIBI,COCTOSIICH U3 3, 4,
5 ypoBHei. [Toka3zath MX B3aUMOCBSI3b.

3. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

6. Conepskanue oTueTa
1. HaumenoBanue paboThbl
2. llens
3. [lepeuens o6opymoBaHUS
4. TTopsiA0K BBINOJHEHUS PaOOTHI
5. CxeMbl METO/I0B MTO3HAHUS KUBOW TPUPOIBI.
6. OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

7. KonTpoabHbIe BONPOCHI

1. Jlyig Kakoro MeTo/1a XapaKTepHO NPOrHO3UPOBAHUE BO3MOKHBIX MOCIEICTBHIA?

2. OCHOBOH 4Yero SIBISIETCS COMOCTABJICHHE CTAPhIX W HOBBIX (DAKTOB B
M3yYECHHHUBCETO KUBOTO?

3. B kakoM MeToie MPUMEHSFOTCSI CBETOBBIE MUKPOCKOTIHI?

4. Kako¥i MeTo/1 OCHOBBIBACTCS] HA ONTMCAHUU BHEITHUX MMPU3HAKOB?

5. Ha aToM MeTO/1e OCHOBBIBAIOTCS KiIacCU(DUKAIITUHA BUIOB?

6. K xakomy MeTo/ly OTHOCHUTCS BHECEHHE YYCHBIM B TOJIEBOM JTHEBHUK HH-
dbopmariu 0 mpu3HaKax paCTeHUH WIIA KUBOTHBIX ?

/. C moMoI1IbI0 KAaKOT'0 METO/1a YeJIOBEK Y3HAET YHCIEHHOCTh )KMBOTHBIX, X BEC U
CKOPOCTb NIEPEABUKEHHUS?

8. C moMo1ibIo KaKoro MeTo/ia U3y4aroT CE30HHbIE U3MEHEHUS B )KUBOU ITpUpoAe?

9. CkopoCTh ABMIKEHHUS JIeOoTap/ia ONpeIeIstOT METOA0M?

10. Kak Ha3pIBaeTCsl METOJI TTO3HAHUS OKPYIKAIOIIETO MUPA, COCTOSIIUN B CO3/a-
HUWHU UCCIEAOBAHUM KOMHI 0OBEKTOB?

11. JInst BeISIBIIEHUST OOIIMX MPU3HAKOB KUBOTHBIX, PACTCHUMN M TPUOOB HUCIIOJb-
3yeTcsi MeToA?



12. Kak Ha3biBaeTcsl HMccleOBaHUE, NMPU KOTOPOM YEJOBEK B jabopaTopuu
BOCIIPOU3BOAUT NPUPOTHOE SIBJICHHE?

13. MeToa n3MepeHus UCIOb3YIOT BO BCEX €CTECTBEHHBIX HayKaX, TaK JIU 3TO?

14. VYuéHbIii M3ydyaeT MPOIECC PacIpOCTpaHCHUs TPUOOB B XOJA€ HAOIIOACHUI
B MIPUPO/IE, TAK JIU 3TO?

15. Hcnonbs3oBaHue cekyHIoMepa sl ONpeIelIeHUs] CKOPOCTH JBUKEHUS KU-
BOTHBIX SIBJIIETCSI METOI0M?

8. CHuCOK JIUTepaTyphbl

1. AradonoBa, . b. buonorus. bazoBeiii ypoBeHb : yueOHUK 1151 0Opa3oBa-
TENBHBIX OpPTaHW3alWN, PeaTu3yIoNMX 00pa3oBaTebHBIC MPOTPAMMBI CPEIHETO MpO-
(dheccuonanpHOro oopazopanus / M. b. Aradonona, A. A. Kamenckuii, B. . CuBorina-
30B. — Mocksa : IIpocBemenue, 2024. — 271, [1] c. : mn. — (Yuebuuk CIIO). —
ISBN 978-5-09-113524-4. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157269 (Ocnoenoe snekmponnoe uzdanue — OOU
1.).

2. AradonoBa, 1. b. buonorus. ba3oBelii ypoBeHs. [IpakTtukym : yueOHOE
rnmocobue, pa3paboTaHHOE B KOMIUIEKTE C YUCOHMKOM JIJiT 00pa30BaTeIbHBIX OpraHu3a-
U, peanu3yronmx o0pa3oBaTebHbIe TPOrpaMMbl CPEAHEro MpodecCuoHaIbLHOTO 00-
pazoBanus / U. b. Aradonosa, B. . CuBorna3zoB. — Mocksa : [IpocBemienue, 2024, —
112 ¢. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TeKcT : AIEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocnosnoe snexmponnoe uzdanue —
02U 2.).

3. AungpeeBa, T. A. buonorus : ydeOnoe mocodue / T.A. AnapeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkcr :
anektpoHHbId. - URL: https://znanium.ru/catalog/product/1209230

4. Axwmenona, T. U. buonorus : yueonoe nocodue / T. 1. Axmenoa. - Mockaa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekct : snextponHbid. - URL:
https://znanium.ru/catalog/product/1689573

S. buonorus : yueOHUK ¥ MPAKTUKYM ISl CPEAHETO MPOPECCHOHATBHOTO 00-
pasoBanusi / B. H. Speirun [u ap.]; mon pemakuumeit B. H. fApeiruna. — 2-e¢ m3g. —
Mocksa : U3narensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpHoe obpaszoBa-

nue). — ISBN 978-5-534-09603-3. — Tekct : anextpoHHbIl // OOpa3zoBarenbHas
wiatdopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/511618

6. KonecankoB C.M. O6mas Omomnorus. : ydeOHoe mocodoue / KomecHukos
C.1. — Mocksa :KuoPyc, 2022. — 287 c¢. — (CIIO). — ISBN 978-5-406-07383-4. —
URL: https://book.ru/book/949522 — Tekcr: DIIEKTPOHHBIH.

https://book.ru/book/949522
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ITPAKTUYECKASA PABOTA Ne2
Pemienue reHeTHYeCKHUX 3a/1a4

1. Heab padoOThI: MOITYYUTh NPAKTUUECKUE HABBIKA PEIICHUS T'€HETHYECKUX 3a/1ay
Ha OIpEIEICHUE BEPOSITHOCTH BO3HUKHOBEHMWS HACJIEJACTBEHHBIX IIPU3HAKOB IIPU
MOHO-, AH-, TOJUTHOPUIHOM, AHATU3UPYIOIIEM CKPEIIMBAHUHU, Ha CLEIJICHHOE
HACJICOBAHHUE MPU3HAKOB COCTABIICHUSI TCHOTUIIMYECKUX CXEM CKPEIIUBAHUSA

N

Bpems BbinosiHeHus: padorsi: 80 Mun
3. Kpartkue TeopeTruuyeckue cBeJIeHHs

Ycnoenvie 0603nauenus, ucnonvzyemole 6 2enemuuecKux 3a0auax:
P — ponurenu
F— moToMku
F1, F2 — mudpoBbie HHIEKCHI, 0003HAYAIOITHE HOMEP THOPUIHOTO IMTOKOJICHHS
Q - MaTepUHCKas 0CoOb, JKCHIIMHA

071 OTIIOBCKasi 0C00b, My>KUMHA
X — CKpEIIMBaHNE
. - COOTHOIIICHHE B IIOTOMCTBE
- HaIIpaBJICHUE OT POJIUTEIICH K TOTOMKaM

G - rameTsl

A, B, C — 1oMUHaHTHBIN I'eH

a, b, ¢ — pereccuBHbBIN TeH

A, a — annenbHbBIC TCHBI

A,B — HeaienbHbIC TeHBI

Aa —rerepo3urora

AA — toMuHaHTHAsI TOMO3UTOTA
aa — peleCCUBHAs TOMO3UTOTa

Ecnu Bech TeHOTHN poauTeNel WM MOTOMKOB OINPENETUTh HEBO3MOXHO, TO B
ATOM CITy4yae €0 3aMUChIBAIOT B BHUJIE TEHOTUITMYECKOTO pagukana A — B —, rae mpodep-
K1 0003HAYatOT HEU3BECTHBIE T'€HBI.

Kpowme sToro, B pemieHuu 3a7ad NOMOTYT CIEAYIOIINE 3aKOHOMEPHOCTH:

1) Eciu mpu ckpenyBaHUU JBYX (PEHOTUIMYESCKH OJWHAKOBBIX POTUTEIBCKUX
oco0eil B MX TOTOMCTBE Ha0III0/1aeTCs paCIISITICHUE, TO 3TH 0COOU TeTepO3u-
TOTHBI.

2) Ecnu B pe3ynbpTare CKpEIIUBAHUS POIUTEIBCKUX OCOOCH, OTIMUYAIOIIUXCS T10
OJTHOM TMape MPU3HAKOB, MOIy4aeTcs MOTOMCTBO, Y KOTOPOTO HaOI0gaeTCs
paciiernyieHie B cCOOTHOIIeHnu1:1, To ofHa M3 POIUTENHCKUX OcoOeil Obuia
reTepo3UroTHA, a APYyrasi — TOMO3UTOTHA TI0 PEIIECCUBHOMY MPHU3HAKY .

3) Ecnu npu ckpemmBaHuu IBYX 0CO0€H, (PEHOTUITMYECKU OJUHAKOBBIX IO OJI-
HOM Mape MPU3HAKOB, B X MIOTOMCTBE HAOJIIOIaeTCsl pacIeIUIeHne TPU3HAKOB
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Ha 3 (eHOTUNMMYECKUX KJlacca B COOTHOIIEHUU 1:2:1, TO 3TO CBUIETENBCTBYET
O HETIOJTHOM JJOMUHUPOBAHHUH U 00a POIUTEIIS TETEPO3UTOTHBI.

4) Ecnu nipu cKpenBaHUM (PEHOTHITMYSCKU OJMHAKOBBIX 0COOCH B MOTOMCTBE
IIPOUCXOJUT PACIHICIUIEHUE PU3HAKOB B coOOTHOMIEHnU 9:3:3:1, To ponuTens-
CKHE 0COOU JIeTeTEePO3UTOTHBI.

Ilpumepul pewtenus munoewvix 3aoau:
MoHOrnoOpujaHoe CKpelyBaHue
3amaua 1. [IpucyTcTBUEe NUTMEHTA B BOJIOCAX YEJIOBEKA JOMUHHUPYET HAJl aJIbOU-
HU3MOM. My M ’K€Ha T€TEPO3UTOTHBI IO MMUTMEHTAIIMU BOJOC. BO3MOXHO U poxkjie-
HUE B 9TOW ceMbe pedeHKa-amp0nHoca?

Pemenne
JaHno: P QPp X ({Y Pp
G P,i p

P — ren nurmeHTanuu Bosoc \l/
P

p — reH anbOMHU3MA MY
- Pp
Q F11PP : 2Pp : Ipp
-Pp BOJIOCBI C  aJIbOMHOC
(f MTUTMEHTOM

F1=?

OTBeT: BEpOSTHOCTh pOXKACHHS peOeHKa — anpOorHoca paBHa 25%

3agaya 2.V KpymHOro poraToro CKoTa I'eH 0e3poroctud AOMUHUPYET HaJl FeHOM
poratoctu. be3porasi KOpoBa Mocie CKpelMBaHus C poraTbiM ObIKOM pojauia OJu3He-
LIOB: OJIHA TeJOYKa poraTasi, a Bropas — 6e3poras. Onpeaenure reHOTUIbl poAUTENCH U
noToMKoB. Kakoe mokosieHue cieayer 0XKHuaaTh OT CKpELUBaHUs poraroro Oblka ¢ ro-
MO3HUTOTHBIMU O€3pOrUMH KOpOBaMHU?

Pemenne

O003HaYMM JTOMHUHAHTHBIN T€H 0e3pOorocTu A, a pelecCUBHBIA IeH pOraTocTu —
a. [1o ycnoButo 3agaun poraTblii ObIK MOXET ObITh TOJIBKO TOMO3UTOTHBIM — aa, a 0e3-
porasi KopoBa — Kak TOMO3UTOTHOW AA, Tak M IreTepo3UuroTHo Aa. 3anmumeM Cokpa-
LICHHOE YCJIOBUE 3aa4H:

Jano: P 2 A- x C{eyla
A —reH 6e3poroctu
11




a — I'CH poratoCTu

G A~ a
- aa, porartbli
- A —, Oe3poras F1 A- : aa
F1— aa (poraras) u Oe3poras poraras

A — (6e3poras)

p=7
F.=?

['eHotun ObIka MBI YK€ ONPEACIHIIN: pelecCuBHas romMo3urora: aa. s onpeze-
JICHHS] TEHOTUIIa KOPOBBI MMPOAHATU3UPYEM (HDEHOTHITHI TOTOMKOB.

OpnHa U3 TesnouYeKk poraras, T.e. SIBJISETCS PElieCCUBHOM TOMO3MIOTOM aa, Mpuyem
OJIMH PELIECCUBHBIN IeH OHA MOJIy4Hia OT OTLA, a BTOpoi oT MaTepu. Ciie0BaTeNIbHO,
reHoTun 6e3poroit kKopossl OyaeT Aa. Takoii ke reHotun (Aa) Oyaer u 'y 6e3poroii Te-
JIOYKU — 3TO BUJIHO M3 CXEMBI CKpPEIIMBAHHUS.

UYTo06bl OTBETUTH HA BTOPOI BOIPOC 337auu, HEOOXOAUMO 3alHcaTh CXEMY CKpe-

IIMBAHUS:
P QAA X Oﬂ aa

G A a

F1 Aa Oe3porue
W3 Hee BUAHO, UTO BCE MOTOMKHU OYyT O€3pOTHMH.

OTBeT: TCHOTUIIBI POJAUTEIICH: Q Aa;&aa; IeHOTHIIBI TeJI0UYEK: Aa U aa; BCE MOTOM-
KM OT CKPEIIMBAHUS pOraToro ObIKa C TOMO3UTOTHBIMU O€3pOTUMH KOPOBaMHU OyayT
06e3porumu.

HenoJiHOe JOMUHHMPOBAHHE
3anaua 3. 3eMmiIsTHUKA ¢ KpaCHOM OKpacKoM mioaoB uMmeet renotun BB, a ¢ 6enoit — BB.
Pacrenust ¢ renorunom BB umerot po3oBsie mioabl. Onpenenute GEeHOTHIIH PACTCHUH,
MOJIYYEHHBIX OT CKPEIMBAHKS PO30BOIIIOHBIX U OCIIOTUIONHBIX (HhOpM.
Pemenue

['eHOTHUIIBI POAUTENIBCKUX PACTEHNUN ONMKMCAHBI B YCIIOBUU 33J]a4H, IIO3TOMY Cpa3y
MO>KHO 3aIUCaTh CXEMY CKPEIIUBAHMUS:

JlaHo: 7
BB — kpacHas okpacka 1io10oB P Q Bf X B
12




BB — OeJas OKpacCka I1IJ1010B

BB — po3oBas okpacka miogoB

G B, B B
- Bs
- BB Fv Bs : BB
PO30BbIC OeJble
F=? [LIOJTBI TUIOJIBI

N3 Hee BHAHO, 9TO OT CKPCIOIMBAHHUA PO30OBOIIOJHBIX H 6€J'IOHJ'IOI[HI)IX (1)OpM
3CMIIAIHUKH 6y,HYT O6pa3OBI>IBaTBC}I PaCTCHUA, UMCHOIINC PO30BBIC U Ocmble IIJIOABI.

OTBeT: OT CKpENIMBaHUs PO30BOILIOAHBIX M OEJIOIIIOAHBIX (POPM 3EMIISTHUKH 00pasy-
I0TCSI PO30BOIUIOHBIE U OEIOIIOIHBIE TIOTOMKH.

JIMruopuaHoe CKpeImuBaHue

3apaua 4.Y denoBeka KaperiazocTh JTOMUHUPYET HaJ roJiyOOIrJIa3oCThlO, a MPaBoOpY-
KOCTb — HaJ JIEBOPYKOCThI0. Kapermia3splil JIeBIIa )KeHUIICA Ha roJiy0oria3zon KeHIIHe-
npasile. Y HUX POAMWICS roiay6oriasslii peOeHoK-1eBma. Onpeaenure reHoTUI MaTepH,
oTIIa U peOeHKa.

Pemenne

[Ipoananu3upyeM penieHue 3aadn. [ eHOTUI Kaperia3oro My »XYUHbI JIEBIIH MO-
*eT ObITh AAcc mmn Aacc. Tak kak 00a BapuaHTa T€HOTHIIA OTJIMYAOTCS JIUIITh OJHUM
I€HOM, TO MO>KHO 3aIlMcaTh F€HOTHUIT OTIa B BUJE TEHOTUITMYECKOT 0 paaukana A-cc.

['enotun romy6orna3zoi marepu-npaBiu MoxeT ObiTh aaCC nnn aaCc; 3anuiiem
€ro Tak)Ke B BHJI€ TEHOTUITMYECKOro paaukaina aaC-.

PoauBimiicss rosyoornaseiii peOCHOK-JIEBIIA MOXET OBITh TOJBKO PELIECCUBHOM
JTUTOMO3UTOTOM — aacc.

CocrtaBuM cxeMy Opakxa:
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Jlano: (f
A — I'eH Kaperia3ocTu P Q aaC- x A-cc

a — I'eH roJiy0oriia3ocTu

C — reH npaBopyKoCTH l
C — T'€H JICBOPYKOCTH G aC," a- AC, -c
F1 — romyGorna3sbrii ieBia F. aacc

??
g

Fp -2

[10CKOJIBKY TOTOMKH IOJYYarOT OAWH T'€H U3 AJUIEIBbHOM MMapbl OT MaTEpH, a BTO-
pOii — OT OTLA, TO MOKHO CHEJIaTh BBIBOJ, YTO OJMH I'€H TOIy0oIIa3slii peOCHOK MOIy-
YU OT OTLA, @ BTOPOM — OT Marepu. 1103ToMy BTOpPBIM r€HOM U3 aJUIEIbHOW Naphbl, OT-
BEYAIOLIEH 3a OKpacKy I1a3 y OTLa, OyAeT PELiECCUBHBIN I'eH a; ero reHoTuIl — Aacc.

AHanornyHo peOeHOK MOTYYUI OJIMH PEUECCUBHBIN I'€H JIEBOPYKOCTH OT MaTepH,
BTOpPOI — OT OTIIa, IO3TOMY T'€HOTHI MaTepH OyneT TakuM — aaCc.

JIns pelieHys 3aa4u MOKHO TaK)Ke BOCIIOJIB30BATHCS BTOPBIM 3aKOHOM Menze-
Js: pacuieryieHue MOTOMKOB MO ()eHOTUIy HAOMIOAAETCs TOJbKO B CIyyae reTepo3u-
TOTHOCTHU XOTsI OBl OZJHOTO U3 poauTenei. OTcroaa cieayer, 4uTo MaTh OyJIeT reTepo3u-
rOTHA I10 T€HaM, ONPEAEIAIOIINM IIPAaBO- U JIEBOPYKOCTb, & OTEL] F€TEPO3UTOTEH I10 Te-
HaM OKPACKH IJ1a3.

OTtBeT: reHoTun Marepu — aaCc; TeHOTHN OTIIa — Aacc; TeHOTUIT peOeHKa — aacc.

3amaya 5. YV MOpCKHMX CBMHOK BHXpacTas LIEPCTh TOMHHUPYET HaJ TJIAJAKOW, YepHas
OKpacka mepctu — Haja Oenoi. OnpenenuTe reHOTUIbl U (PEHOTHUITIBI TOTOMKOB, POAMB-
IIMXCSI OT CKPEIIMBAHUS T€TEPO3UTOTHBIX BUXPACTONW YEPHON M BUXPAcTOi Oenoi CBU-
HOK.

Pemienue

['eHOTUIIBI POJUTENLCKUX 0COOEH yKa3aHbl B YCJIOBUM 3aJa4M, TOITOMY MOYKHO
cpasy 3amucaTh cxemy ckperniuBanus. CiaeayeT oOpaTUTh BHUMaHUE, YTO OBl OKpac
IIEPCTHU OMpEeIIIeT ajljieJbHas mapa reHOB — BB.
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Jano: P Q AaBs X Oﬂ Aags

A — reH BUXpacToy EPCTH

a — I'€H IIQJIKOW LIEPCTU l l
B — ren yepHOU OKpacku mepcTu G AB, As, aB,aB AB, aB
B — I'€H O€JION OKpPaCKH IIEPCTU F1

Bocnonbe3yemcs pemerkon [lennera:

2 AaBB
(fy A4BE AB aB
—AB AABB AaBB
Fi= 2 AB AABB AaBB
aB AaBsB aaBB
aB AaBB aaBB

N3 pemetkn [leHHeTa BUAHO, YTO B PE3yJIbTATE TAKOIO CKPEUIMBAHUS IOSBITCS
MOTOMKH C BUXPAcTOW Y€pHOU M BUXPACTON O€JI0i MIEPCThIO, a TAKKE MOTOMKH C TJIajl-
KOM UepHOU U TJIaJIKoi OeJIoN MEepCThIO.

OtBer: AABB, 2AaBB — Buxpacrtele 4YepHble MOPCKHE CBUHKU; AABB, 2AaBB - BUXpa-
cTble Oenble; aaBB — rmajkue yepHble MOPCKUE CBUHKHU; aaBB — IJ1aJIKUe Oeble.

3agaya 6. Kaxoe moToMCTBO MOXET OBITh MOJIYUYEHO OT COHO3a 3I0POBOTO MY>KUMHBI U
3JI0POBOM YKEHIIMHBI, SBIIAIONICHCS HOCUTENbHUIICH TeHa reModuinu. ['eH HopMallbHON
CBEPTHIBAEMOCTH KPOBU JIOMHUHAHTEH, F'€H IeMO(UINH PELECCUBEH U CILEMIeH ¢ X-
XPOMOCOMOM.

Pemenue ['€HOTUIIBI POAUTENHCKUX OCOOEH yKa3aHbl B YCIOBUM 33JlayH, MOATOMY
MOYHO Cpa3y 3alMcaTh CXEMY CKpPEIIMBAHUSI.

JlaHo: PQ Hxh  x d’ Y
¢ e

X" — ren HOpMabHOM CBEPTHIBAEMOCTU KPOBU

X" — ren remodummu XH xh
Q _XHX FiXHX :XPY XX XY
C{Y - XY XX — 3nopoBas 104b
Fi=7? X"Y — 310pOBEIii CHIH

Xxh— 340poBas 104b, HOCUTEIbHULIA
reHa remouinu
X"Y — cpIH, 601BHOI reModuIMeit

OtBeT: cymiecTByeT 25% BEPOSITHOCTh POKICHHUS: 3J0POBOTO ChIHA; 3I0POBOM JOYEPH;

ChIHA, OOJILHOTO FeMO(UIIHE; 3A0POBOM 10UepH, HOCUTEIbHULIBI T€Ha FTEMO(PUITHH.
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3agaua 7. OTCyTCTBME MOTOBBIX JKEJIE3 y UEJIOBEKA MEPEAACTCS MO HACIIEACTBY KaK pe-
LIECCUBHBIM MPU3HAK, CLEIUICHHbIM ¢ X-xpoMocomou. He crpamarommi 3TuM He-
JIOCTATKOM FOHOIIIA KEHIIICS HA JEBYIIKE, OTEI] KOTOPOU JIMIIEH MOTOBBIX KEJE3, & MaTh
U ee TpeaKy 310poBbl. KakoBa BEpOSITHOCTH, UTO CBIHOBBS M JOYEPH OT ITOTO Opaka Oy-
IyT CTPaJIaTh OTCYTCTBUEM MOTOBBIX *keje3? KakoB Mpor1o3 B OTHOLIEHUH BHYKOB TOTO
U JAPYroro ImoJjia B MPEANOJ0KEHUH, YTO KEHbI CBIHOBEH W MYXKbs Jo4epeit OyayT 370-
POBBIMHM JIFOJIbMU ?

Pemenue

Io ycIOBHIO I0HOITA 30POB, TO €CTh UMeeT TeHoTu XY,

Tak kak MaTh JEBYIIKH M €€ IIPEIKU HE CTPaJail OTCYTCTBHEM ITOTOBBIX JKeJIe€3, HanOo-
Jiee BO3MOXKHBIH TeHOTHI MaTepu X' X*. oTell IeBYLIKH ObLT GOJICH, €ro FeHOTHII, COOT-
BETCTBEHHO, X Y.

VY ponuBiieiics qouepu 2X-XpoOMOCOMBI, OJIHA OT MaTepH, Apyrasd oT oTua. Takum o0-
pasoM, JeBYILIKA FeTePO3UrOTHA MO JAHHOMY NPM3HAKY, MMeeT reHoTun XX

P XA x X'y

G: XA X*X'y
F1: XA XA, XAX*, XAy, X'y
Ph: 3mopoBa, 310poBa, HOCHTENb 37I0pOB,  OOJICH

Takum oOpas3om, Bce AEBOYKU, POJAUBIINECS B JTaHHOM Opake, Oy1yT 310pOBHI, a Be-
POSITHOCTD POKJIEHUS OOJILHOTO MajiburKka cocTaBisieT 50%.

Ecnu yyecTs, 4TO K€HBI CBIHOBEHM U MYXKbs JoUepeit OyayT 3I0pOBBIMU JTFOBMU, TIPO-
THO3 B OTHOIIICHUH BHYKOB OYJIET CJIEIYIOLTUM:

a) y 1eBouxy ¢ TeHotunoM X X* Bce netn 6ymyT 3A0POBEL:

6) y IeBOYKH ¢ reHOTHIIOM X' X* cHTyarms GyJIeT Takas ke, KaK Y pouTeNei, Bce
JICBOYKH OYIyT 30POBBI, & BEPOSITHOCTH POXKICHUS OOJLHOTO MaJThbUHKa COCTABIISCT
50%;

B) y 30pOBOT0 ManmbuuKa (reHotun X" Y) Bce feTn 6YAyT 370POBHI;
) y MaJlbyMKa, CTPaJAOIIEro OTCYTCTBUEM ITOTOBBIX JKejie3, B OyayIleM Bce AeTH TaK-
&Ke OyIyT 37I0POBBHI.

P XAXA x XY

G: XAX*yY
F1: XAXa, XAy
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Ph: 3mopoBa, HOCUTENH, 310POB

OtBet: moub 310poBa 100%, cera 60meH 50 %, BHYKH 100% - 3M10pOBHI

4. TlepeyeHb 000PYI0BaAHMSI: TSKCThl TCHETHUECKUX 3a/1a4; BApUAHThI C HOMEpaMH
3ajad.

5. Iopsiaok BbINOJHEHHUS PA0OTHI
1. O3HaKOMUTBCA ¢ KPATKUMHU TEOPETUUECKUMU CBEJICHUSMH.
2. O3HaKOMHUTHCS C IPUMEPAMU PELIECHUS 3a/1a4.
3. Pemnth 3amaum (cm. Ilpunoxkenue), npeasiokeHHbIe 1JIs Baliero Bapuanta (Bapuanr
C HOMEpaMH 3a/1a4 BbIJAETCS MPENOIaBaTeNIeM IIepel HauajaoM paboThl).

6. Coaep:xxaHue oT4yeTa
1. HaumeHnoBanue paboThbI
2. lens
3. [lepeuens oOopyaOBaHUS
4. TTopsiTOK BBITIOJIHEHUST PaOOTHI
5. Pemennsnie 3amaqu

7. CIIHCOK JIUTEpPaTypPbl

1. AracdonoBa, U. b. buosnorus. ba3oBbiii ypoBeHb : yueOHUK 151 0Opa3oBa-
TEIBHBIX OpPTaHU3AIMM, peaTu3yIoluX 00pa3oBaTeIbHbIE MPOrPaMMbl CPEIHETO IPO-
(dbeccuonanpHOro obdpaszopanus / M. b. Aradonona, A. A. Kamenckuii, B. . Cusorina-
30B. — Mocksa : IlpocBemenue, 2024. — 271, [1] c. : mn. — (Yuebnuk CIIO). —
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1.).

2. AragonoBa, 1. b. buonorusa. ba3osslii ypoBeHb. IIpakTukym : yueOHOE
nocobue, pa3pabOTaHHOE B KOMIUIEKTE ¢ YUYCOHUKOM JIJIsi 00pa30oBaTEIbHBIX OpraHu3a-
UM, peau3yrnmx o0pa3oBaTebHbIe TPOrpaMMbl CpeIHEro MpodecCuoHaIbLHOTO 00-
pazoBanus / U. b. Aradonosa, B. . CuBorna3zoB. — Mocksa : [IpocBemienue, 2024, —
112 ¢. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TeKkcT : AJEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocrosroe snekmponnoe uzdarue —
o024 2.).

3. AnnpeeBa, T. A. buonorus : ydeOHoe mocobue / T.A. AHapeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkcr :
anektponHbIi. - URL: https://znanium.ru/catalog/product/1209230

4. Axwmenona, T. U. buonorus : yaeoHoe nocodue / T. 1. Axmenona. - Mockaa :
PI'VIL, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekcrt : anekrponnbii. - URL:
https://znanium.ru/catalog/product/1689573

S. buonorus : yueOHUK U MPAKTUKYM JUIsl CPEAHETO MPOPECCUOHATIBHOTO 00-
pazoBanus / B. H. Apsirun [u ap.]; nox pemakuuedt B. H. Speiruna. — 2-e uzn. —
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IMpunoxkenue
3amauu 19 penieHust

1. Tlnoasl ToMaToOB OBIBAIOT TPYIIEBUIHBIC U Kpyribie. ['eH Kpyrioi ¢hopmbl 1io-
OB TOMHUHHMpYET. Kakux MOTOMKOB CIEAYEeT 0XKMAATh OT CKPEUIMBAHMS PACTECHHS C
IPYLIEBUAHBIMY IUIOAMH U T€TEPO3UTOTHOTO PACTEHUS, UMEIOIIETO KPYIJIbIE TI0bI?

2. Y TOMaTOB T€H HOPMAJILHOTO POCTa JOMUHHUPYET HaJ FeHOM KapiukoBocTh. Ka-
KHM OyJIeT MOKOJIEHWE OT CKPEIIMBAHUSI F€TEPO3UTOTHBIX BBICOKOPOCIBIX PACTEHHM C
KAapJIUKOBBIMU ?

3. Y ToMaToB TeH KpacHOW OKpacKd IUIOJIOB JOMHUHHPYET HaJ T€HOM >KEITON
okpacku. KakuMm OyJeT HOTOMCTBO OT CKPEIIUBAHUS T€TEPO3UTOTHBIX PACTEHUI?

4. YV nroneit cBeTIble BOJIOCH — PELECCUBHBINA MpHU3HaK. OnpeneanuTe reHOTUIIBI Po-
IUTEIEN U JIETEN, €CII Y CBETIIOBOJIOCOM MAaTepU U TEMHOBOJIOCOTO OTHA 5 JETEH, BCE
TEMHOBOJIOCHIE.

5. ¥V TomaroB ren HOPMAJIBHOT'O POCTa AOMHUHHUPYCT HAJl 'CHOM KapJIHUKOBOCTH. Ka-
KHM 6YIIGT ITOKOJICHHC OT CKPCIIUBAHHNA I'CTCPO3UT'OTHBIX paCTeHHﬁ?

6. Y moneit Hamuuue royObIX TJia3 — pelecCUBHBINA Mpu3Hak. Onpenenure reHo-
TUTIBI POJUTENICH U JIETEH, €cln y roy0oriia3oro oTiia U Kaperia3zoin Marepu 5 neTeu,
U3 HUX 2 JieTelt romyOoriasbie.

/. Y 4enoBeka reH AJUHHBIX PECHUI] TOMHUHHMPYET HaJ N'€HOM KOPOTKHUX PECHUIL.
XeHiuHa ¢ JIMHHBIMA PECHULIAMM, Y OTLA KOTOPOH OB KOPOTKME PECHUIIBI, BBIILIA
3aMy’K 32 MY>XYHHY ¢ KOPOTKMMHU pecHUIlaMu. KakoBa BEpOATHOCTh POXKIEHUS B JIaH-
HOI cembe peOEHKa C IIIMHHBIMU PECHULIAMU?

8. VY denoBeka reH JajgbHO30PKOCTH JOMUHHUPYET HaJl TEHOM HOPMAJIBHOTO 3PEHUS.
B ceMbe My M kKeHa CTpaAaroT NajJbHO30PKOCTHIO, OJHAKO MaTepu OOOUX CYINpPYroB
BUJIEJIU HOPMaJIbHO. CKOJIBKO Pa3IMYHbIX TEHOTUIIOB MOXET OBITh Cpeau JAeTel JaHHOU
cynpyxeckoit napel? KakoBa BEpOSITHOCTD POXKJICHUS J€TEH C HOPMAJIBHBIM 3pEHUEM?

9. XeHiuHa ¢ ppDKUMHU BOJIOCAMH, MAaTh U OTEIl KOTOPOW UMEIOT HEPBIKHUE, a OpaT
PBDKHE BOJIOCHI, BCTYNUJIa B Opak C PBIKEBOJIOCHIM MY>KUYHWHOM, MaTh KOTOPOTO MMEET
pBDKHE, a OTell HephhkKe BOJIOCK. OT 3TOro Opaka poauics MajJb4UK C HEPHDKUMH U
JIEBOYKA C PBIKUMHU BoJiocaMu. Onpe/ieNIuTe FT€HOTHUIIBI Y BCEX YIIOMSIHYTBIX JIUII.

10. V ¢durypHoii THIKBBI Oenas okpacka IJIOI0OB JOMUHUPYET Haj kéntoi. Kakum
OyZeT MOTOMCTBO MEPBOTO M BTOPOTO MOKOJEHHUH OT CKPEUIUBAHUS TOMO3UTOTHON Oe-
701 1 KENTOU THIKB? KakoBBI pe3ysbTaThl CKPEIIUBAHUS OAHOTO U3 PACTEHHI MEPBOTO
MTOKOJICHUS ¢ KENTON hopMoii?
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11. YV durypHoil THIKBBI Oenasi OKpacka IJIOJOB JOMUHUpYET Haj kéntoil. Kakum
OyZeT MOTOMCTBO MEPBOTO M BTOPOTO MOKOJEHHUHM OT CKpEUIMBAaHUS TOMO3UTOTHON Oe-
701 1 xk€nTor ThIKB? KakoBbI pe3yabTaThl CKPELIMBAHUS OJHOTO U3 PACTEHUIN MEPBOIrO
MTOKOJICHUS ¢ XKENTOM hopmoii?

12. Hopku c Genoit okpackoi Mexa MMEIOT TeHOTHI aa, a ¢ TeMHoil — AA. [lpu ux
CKpEIIMBAaHUN 00pa3yIOTCs KOXHHYPOBbIE — O€lble ¢ TEMHBIM KpecToM Ha cnuHe. Ka-
KYI0 OKpPacKy MOKHO TMOJYYHUTh MPU CKPEIIMBAHUU O€JBIX KUBOTHBIX C KOXHMHYPOBBI-
Mu?

13. V xyp u€pHasi okpacka ONepeHHs] JOMUHUPYET Haj Oemnoii. Bce rerepo3urots
UMEIOT IIECTPYIO OKpacKy onepeHus. Kakoe moiayduTcst MOTOMCTBO 10 OKpackKe olepe-
HUS, €CJIM MECTPBIX KYp CKPECTUTH C OEIBIMU METyXaMu?

14. TToromcTBO Jomanen Oenoit u rHeaou (Oypoil) MacTeil Bcerya MMEeT CBETIYIO
30JIOTUCTO — PBIKYIO OKPACKy. Y ABYX 30JI0THUCTO — PBIKHUX JIOMIAACH MOSBUIUCH Kepe-
OsiTa: O6ernbIil u THeoM. ONpeaeTuTe TEHOTHITH YIIOMSIHY ThIX )KUBOTHBIX.

15. Hopku ¢ Genoif okpackoi Mexa UMEIOT TeHOTHII aa, a ¢ TeMHou — AA. Tlpu ux
CKpEILUBAaHUU O0pa3ylOTCsi KOXUHYPOBbIE — O€Jible ¢ TEMHBIM KpecToM Ha cnuHe. Ka-
KYI0 OKPaCKy MO>KHO IMOJIYYUTbh MPU CKPEIIUBAHUN TEMHBIX KHUBOTHBIX C KOXUHYPOBBI-
Mu?

16. YV xyp u€pHasi Ookpacka ONepeHHsl JOMUHUPYET Haja Oemnoii. Bce reTepo3urots
UMEIOT TIECTPYIO OKpacKy onepeHus. Kakoe moiaydyurcst MOTOMCTBO 1O OKpacke omepe-
HUS, €CJIM MECTPBIX KYP CKPECTUTh C YUEPHBIMH METyXaMH?

17. Y KponaukoB cepasi OKpacka IIepCTH TOMUHUPYET Haj OesoM, a riiajgkas [epcTh
— Haj MoxHatod. Kakum no ¢eHoTHIy M reHOTHUIly OyJeT MOTOMCTBO MPHU CKpPEIUBa-
HUU CEPBIX MOXHATHIX KPOJIUKOB C OEJIBIMU TIagKUMU?

18. V kyp xoxyarocth (A) — JOMUHAHTHBIN NPU3HAK, a YEPHAS OKpAacKa OMEPECHHS
(B) nomunupyet Hag Oypoi. CKpecTU/Id reTepOo3UroTHYIO0 YEPHYIO KypHIly 0e3 XoxJja ¢
reTepO3UrOTHBIM OYypbIM XOXJIaThl NeTyXxoM. KakuM OyAeT mOTOMCTBO OT 3TOTO CKpe-
IABaHUI?

19. V dgenoBeka u€pHbIii 1BET TJ1a3 (A) JOMUHUPYET HaJ roiayObiM (a), a HaJIU4ue
BecHyuiek (B) Hag ux orcyrcrBuem. JKeHiuHa ¢ rofyObIMU Tla3aMu U 0€3 BECHYILIEK
BBIXOJIUT 3aMY’K 33 MYKUYHMHY C YEPHBIMU TJla3aMU U BeCHyIIKaMH. M3BecTHO, 4TO MaTh
MY>KUMHBI ObLTa rofy0oria3oi u 'y Heé Obuth BeCHYIKHU. CKOJIbKO pa3HbIX (hEHOTUIIOB
Y TEHOTHUIIOB MOXKET OBbITh Y JE€TEH B 3TON ceMbe?

20. Y kotiek nmosiocaThlid XBOCT (A) TOMUHUPYET HAJl OJHOTOHHBIM, & JIJTHHHBIE YChI
(B) nan xopotkumu. CKpecTWIM IBYX AUTE€TEPO3UTOT MO ATUM JIBYM IpPHU3HAKAM.
CKOJIBKO KOTAT OyZIE€T € MOJIOCAThIM XBOCTOM U JINTMHHBIMU yCaMu?
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21. TemnoBosiocas (A) sxeHimHa ¢ KyapsiBbiMu (B) Bojocamu, reTepo3uroTHas 1mo
NEPBOMY THUITy TaMeT, BCTYNUIAa B Opak ¢ My>KUYMHOU, UMEIOIIMM TEMHBIE TJIaJKUE BO-
JIOCBI, TETEPO3UTOTHBIM 10 MEepBOM auienu. KakoBbl BEpOSITHbIE TEHOTHIIBI IETEH?

22. TemuoBousiocasi (A) kapernazas (C) >KeHILMHA, TETEPO3UTOTHAS IO MEPBOM aii-
JIeNd, BCTYyNHJIa B Opak CO CBETIIOBOJIOCHIM Kaperja3biM MYKYHHOH, T€TePO3UTOTHBIM
0 BTOpOMY Npu3HAKYy. KakoBBI BEpOSITHBIC TEHOTHITHI ICTCH?

23. Myx u xeHa umeroT TémHbIe (A) KyapsBbie (B) Boiocel. Y Hux poausicsa pedé-
HOK C KYJpSIBBIMU CBETJIBIMHU BoJIocaMH. KakoBBI TEHOTHITBI POAUTEIICH?

24. )XenmnuHa co CBETIbIMU (2) MPSIMBIMU (B) BOJIOCAMH BCTYMHIIA B Opak ¢ MYy>K4H-
HOM, UMEIOIINM TEMHBIC BBIOIIUECS BOJOCH. KakoBbI TeHOTHINBI ponuTeneii? KakoBsl
MOTYT OBITh TCHOTHUIIBI U ()EHOTHUIIBI ETEH?

25. Y matepu rycteie OpoBu (A) U riagkuii mogdboposoK (B), a y oTia OObIYHBIC
OpoBHU U sIMKa Ha MOJ0OPOJAKE. Y ChIHA T'YCThie OPOBHU U sSMKa Ha MOAOOPOJKE.a J10Yb
Mmoxoxa Ha MaTh. KakoBbI TEHOTHUIIBI pOAUTENEH U IeTEi?

26. Y OplHM KOpKa MOXET OBITh 3en€HOW (A) miu moJyiocaToi, a gopma rmioma —
kpyrioil (B) wnn pqnuHHONM. CKpeCTHIIM TOMO3UTOTHOE PACTEHHE C 3€IEHBIMU JITTMHHBI-
MU IJIOJJaMHA ¢ TOMO3UI'OTHBIM, UMEIOIIMM I10J0CAThIE KPYTJble M10bl. KakoBbI TeHOo-
THUIIBI THOPUAOB MIEPBOTO MOKOJICHUS?

27.Y denoBeka Kapue riaza JOMHHHPYIOT HaJ ToJyObIMH, a CITIOCOOHOCTH JTydIIe
BIIAJICTh TIPABOM PyKOH JOMUHHPYET HAJ JIEBOPYKOCThIO. Kakue MoryT OBITh JETH, €CITN
o0a posuTess — Kaperia3ble MpaBIlid, TETEPO3UTOTHBI TT0 0OOUM MpU3HAKaM?

28. YV denoBeka Kapue Tia3za JOMUHHUPYIOT HaJ roflyObIMH, a CIIOCOOHOCTH JTydIlle
BJIAJETh MPABOM PYyKON TOMUHUPYET HaJ JIEBOPYKOCTHIO. ['omyOoria3plil mpasma xe-
HUJICA HA KaperJyla30M IMpasiie. Y HUX POAUIIOCH IBOE JIETEW: Kaperyiasplil JIEBIIA U TO-
nyOornassiii mpasma. OT BTOpOro Opaka y 3TOTO K€ MYXKYUHBI C APYrod Kaperiazon
MIPaBUIOW POAWIOCH TPOE Kaperiasblx npasiieil. OnpenennuTe FeHOTUIl BCEX TPEX POIU-
TEJen.

29. Onpenenure BEPOSITHOCTh POXKACHUS Kaperia3blX MATUNAIBIX JETEH B CeMbe,
I7I€ POAUTENM — Kaperyasble MIECTUIIAIbIE JUIEeTEPO3UTOThI. I €Hbl Kaperia3ocTy U Iie-
CTUIAJIOCTH JOMUHUPYIOT.

30. ¥V yenoBeka HeKOTOpbIE (HOPMBI OIMZOPYKOCTH JOMUHHUPYIOT HAJl HOPMaJIbHBIM
3peHueM, IIBET KapuXx TJia3 Haja roiayOosiM. Kakoe moTOMCTBO MOKHO OXKHIATh OT Opaka
OJIM30PYKOTO Kaperjlia3oro MyK4HHBI ¢ TOIyOorna3zoi HeOIU30pyKOH KeHIUHONU? W3-
BECTHO, YTO Y MYKYHHBI OTEI] ObLII TOTyOOTIa3hIM, HEOTH30PYKHUM.

31.M3BecTHO, 4TO TeH reMopuiInK (HECBEPTHIBAEMOCTH KPOBHU) — PELIECCUBHBIN, JIO-
KaJIM30BaHHBIM B X — XpOMOCOME. 340pOBasl KEHILIMHA, MaTh KOTOPOU TaK K€, KaK U
OoHa, ObLJIa 3T0POBOM, a OTell cTpajail reMouiInel, BhIIUIA 3aMyX 32 MYy>KYUHY, CTpa-
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narorero remoduimeii. IlosBnenne Kakoro MOTOMCTBA MOXKHO OXHJIaTh OT 3TOr0 Opaka
(oTHOCHUTEIBHO paccMaTpUBaeMoro 3a0oeBanus)?

32. kanu3oBaHHBIM B X — XxpoMocoMme. JleTu oTia — reMouiIMKa M 3JI0pOBOM MaTe-
pHU BCTYMAaIOT B Opak cO 3I0pOBBIMHU Jt0/IbMH. KakoBa BEpOSITHOCTh MOSBJICHUS T€MO-
(¢buuu y BHYKOB?

33. 'ennl A 1 a, yyacTBYIOIIIME B ONPEACICHUH OKPACKU KOIIEK.JIOKAIU30BaHbl B X
— xpoMocome. ['ena o0ycliaBIUBaeT PbIKYI0 OKpPacKy, reHA — 4€pHyl0, reTepO3UTrOThI
UMEIOT NMECTPYIO («UepenaxoBy0») OKpackKy. Y MECTPOU KOLIKH OT 4EPHOTO KOTa 4 KO-
TEHKa (2 U3 HUX >KEHCKOTO 110J1a), KAKOW OHU MacTH?

34. PerteccuBHBIN TeH JalbTOHU3MA JIOKAJIM30BaH B X — Xpomocome. My»K4yuHa-
JATbTOHUK KEHWICS Ha KCHIIMHE C HOPMAJIbHBIM 3pPEHMEM, HO HMEBILIECH OTIA-
JadbTOHUKA. MOXET JIM Y HUX POJIUTHCA J10Yb JAIbTOHUK?

35. JKeHiMHa AaJbTOHUK BBINUIA 3aMY’K 32 MYKUYUHY C BOJIOCATHIMU yIiamu (TH-
neptpuxo3). Kakue net MOryT poauThes, €Cli PEIIECCUBHBIN IeH JalbTOHU3MA JIOKA-
JI30BaH B X — XpOMOCOME, a IT'€H BOJOCATHIX YIIEH B Y — XpOMOCOME.

36. YV denoBeka pelecCUBHBIA I'eH JajJbTOHHU3MAa W PEIECCHUBHBIN T'eH reMO(UInu
JIOKaJIM30BaHbl B X-xpoMocoMe. Kakue jgetu Morim Obl pOJIUTHCS B Opake reModuInka
C JKCHIIMHOM, CTpaJiatonield TaIbTOHU3MOM ?

37. Y Komiek YepHBIA IBET MIEPCTH JTOMUHHPYET HaJ PBDKUM, a T€TEPO3UTOTHI —
naTHUCTRIC. [ITHUCTAs KOIlKa MpUHECIa YePHBIX, PhDKUX U MSATHUCTBIX KOTAT. Ha oc-
HOBAaHMHM KaKOT'0 KPUTEPUS MOKHO «peaOMIIMTHPOBATHY PHDKETO0 KOTAa COCEIKH, OOBH-
HSIEMOTO B OTIIOBCTBE?

38.01cyTcTBHE TOTOBBIX KeEJe€3 y JIIOJAEH MepenaeTcss MO HacleICTBY Kak pe-
LIECCUBHBIN MPU3HAK, CLETUIEHHBIN ¢ X-xpoMmocoMoi. FOHoIIa, HE cTpajaromuil OTCyT-
CTBUEM IOTOBBIX XKEJIE3, JKECHUJICA HA JIEBYIIKE, OTEL] KOTOPOW JIMILIEH IOTOBBIX YKEJIE3,
a MaTh U €€ IpeaKu 340poBbl. KakoBa BEPOATHOCTH TOTO, YTO CHIHOBBA U JOYEPU OT
aTOTO Opaka OyAyT cTpajaTh OTCYTCTBHEM MOTOBBIX Kejie3. By1yT Jiu BHYKH TOTO, WIH
MHOTO TI0JIa CTpaJaTh TUM 3a00JI€BaHUEM, €CIIH TTPEATIOJIOKUTh, UTO KEHbI CHIHOBEH U
MYXbsl I04epeit Oy1yT 310POBBIMHU JIFOABMHU.

39.Pannee obubiceHue y JI0JICH TIepenaeTcs Mo HACIEACTBY KaK PEIeCCUBHBIN MpHU-
3HAK, CIEIUIEHHBIN ¢ X-XpOMOCOMOW. MyK4nHa, CTpaJaromuidi 3TUM 3a00JeBaHUEM,
KEHUJICS Ha JKCHIIWHE, OTEIl KOTOPOH Tak)Ke CTpaaall pAHHUM OOJIBICCHUEM, a MaTh U €€
npeaku ObuTH 310poBBl. KakoBa BEpOSITHOCTH TOTO, YTO CHIHOBBSI U JIOYEPH OT ITOTO
Opaka OyayT CTpaJaaTh paHHHUM OOJBICEHHEM. BymyT ju BHYKH TOTO, WJIM MHOTO I0Ja
CTpaJaTh dTUM 3a00JICBAHUEM, €CIT TIPEAITOIO0KHUTh, YTO JKCHBI CBIHOBEH U MYKbS JIO-
yepeil OyayT 30pOBbIMU JIIOAbMHU.

40.HemornyxoTa nepefaeTcs y JIroJiel 1o HaclIeACTBY KaK JOMUHAHTHBIN MTPU3HAK,
CleTJIeHHbIN ¢ X-xpoMocoMoi. Kakux nereir MOXKHO 0KuaaTh OT Opaka:
a) MEX]ly HOPMaJIbHBIM MY>KUYMHOM U KEHIIMHOM, CTpaJatoleil HeMOTITYyXOTOM;
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0) Mexly My»XYMHOH U KEHIIMHOM, CTPalaloluMU HEMOIIYXOTOM;
B) MEXIY MYXYHHOM, CTPAIaIOIIUM HEMOIIYXOTOM U HOPMaJIbHOM JKEHIUHOM,
OTell KOTOPOW OB HEMOTTTYXUM.
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ITPAKTUYECKAS PABOTA Ne3
N3yyenne moauguanuoHHoi usMeHYUBOCTH. IlocTpoeHue BapuanuoHHOM
KPHUBOH

1. Ieap padoOThI: MOTYYNUTHh NPAKTUYECKUE HABBIKM ITOCTPOCHUS BapHaLM-
OHHBIX PSAJa U KPUBOM.

2. Bpems BoinosiHeHust padorsi: 80 MmuH
3. KpaTtkue TeopeTuieckue cBeieHUs

H3zmenuueocms —CiocOOHOCTb OPTaHU3MOB OTIMYATHCS OT CBOMX POJUTENCH 1O
KaKuM-n00 npusHakaMm. FIMeHHO oHa oOecnieunBaeT pa3HooOpas3re OpraHu3MOB.

Moouguxkayuonnan (penomunuueckaa WINHEHACAEOCMEEHHAA) U3IMEHYUU-
60cmb — BO3HUKACT I0J] BIIMSHUEM BHELIHEN CpPE/bl U HE 3aTPATUBAECT T€HOTHII, a TOJIb-
KO (DEHOTHUIT OPraHU3MOB.

W3meHeHus Bceraa MpOSIBISIIOTCS Y BCEX OPraHU3MOB OJMHAKOBO M HMMEIOT
HaIlpaBJIEHHBIN, TPUCIIOCOOUTENBHBIA XapaKTep.

Hampumep, y KOMHaTHOTO pacTeHHs MPUMYJIbl KUTACKOW B OOBIYHBIX YCIOBHSIX
npu temneparype ot 15 no 20°C npeTkm mMeroT KpacHyIo okpacky. Ecim pacrenue,
MMEIOIIIEEe KPacCHbIE I[BETKH, MEPEHECTH B MOMEUIEHUE C MOBBIIIEHHOW BIAXKHOCTBIO U
temneparypoii 30-35°C, To BHOBb pa3BHMBIIHECS IBETKH OKaXKyTCs OEJIBIMH, a TIPH BO3-
BpAalICHUH B NIEPBOHAYAJIBHBIC YCIIOBHUS CHOBA NOSIBATCA KPACHBIE LIBETKU. DTO 3HAYHUT,
YTO OJIHM M T€ )K€ HACIJIEJCTBEHHBIE CBOMCTBA JAOT PA3JIMYHOE MPOSBICHUE B 3aBUCH-
MOCTH OT yCJIOBUM, B KOTOPBIX POUCXOJUT pEaU3aLHsI 3TUX CBOMCTB.

IIpenen, B KOTOPOM B 3aBUCUMOCTH OT YCJIOBUM BHEIIHEW CPEIbl MOXKET U3MeE-
HATHCS (PEHOTUIIMYECKOE MPOSBICHUE M€HOTUIIA, Ha3bIBaeTCsl Hopmou peakyuu.Hopma
peakiuH, Jexallas B OCHOBE MOJU(PUKAIMOHHON M3MEHUYMBOCTH, CKJIA/IbIBAJIacCh UCTO-
PUYECKU B PE3yJIbTATE€ €CTECTBEHHOTO OTOOpa. BBIKMBaAIM T€ OpraHus3Mbl, Y KOTOPBIX
MO/ BIIUSIHUEM CPEJIbl MPOUCXOIMUIN (PEHOTUIHMYECKHE U3MEHEHHUSI, 01aronpusTCTBYO-
IIMe CyIIeCTBOBaHUIO. TakuM 00pa30oM, OHa COOTBETCTBYET YCIOBHSIM OOUTAHMUS, SBIISI-
€TCs MPUCTIOCOOUTETHLHOM.

Hopwma peakuuu 17151 pa3iuyHbIX NPU3HAKOB MOKET OBITh WLUPOKOIU U Y3KOIL.

Hampumep, ecam KOpMHUTh KOPOBY OMNPENEIEHHBIM KOJUYECTBOM MOAO0OPAHHBIX
10 Ka4€CTBY KOPMOB, TO MOYKHO JOCTHYb 3HAYUTEIBHOIO MOBBIIIEHNUS €€ ynoeB. OnHa-
KO COZEpKaHUE )KUpa B MOJIOKE MTPU YCHJIEHHOM KOPMJIEHUH U3MEHSIETCS HE3HAUYNTENb-
HO, T.K. HOpMa peaKIMH y 3TOro Npru3HaKa y3Kasl.

K cratuctueckum 3aKOHOMEPHOCTSM MOAM(PHUKAIIMOHHON M3MEHYUBOCTH OTHO-
CATCSI BAPUALMOHHBIN PsiJl U3MEHYMBOCTH MIPU3HAKA U BapHallMOHHAs KPUBas.

Bapuayuonnuwiit paonpencraBiser psj 3HaAYCHUM NPU3HAKA, PACIIOJIOKECHHBIX B
nopsiike yObIBaHMS WIIM BO3pacTaHus (HalpuMep: eciau coOpaTh JUCThS C OJJHOTO U TO-
0 K€ JIEpeBa U PACIOJIOXKUTh UX MO MEPE YBEITMYEHUS AJIUHBI JIUCTOBOM MIIACTUHKH, TO
MOJIy4YaeTcsl BApUAILIMOHHBIN Psii U3MEHYMBOCTH JAHHOTO MIPU3HAKA).

Bapuayuonnasa kpueasa — 310 rpaduyueckoe n300pakeHre 3aBUCUMOCTU MEXK]Y
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pa3MaxoM U3MEHUYMBOCTU MPHU3HAKA M YAaCTOTOM BCTPEUYAEMOCTH OTIEIbHBIX BAPUAHT
naHHOTO Mpu3Haka. Hambonee THMMYHBIN MMOKa3aTeNbh MPU3HAKA — 3TO €r0 CPEIHSS Be-

JUYUHA, TO €CTh Cpe/lHee apu(PMeTHUECKOe BapUallMOHHOTO psja.

B kadecTBe nmpuMepa U3y4yuM U3MEHUYHUBOCTD JUIMHBI JTUCTHEB TOIOJIS.
[Tpu u3mepenun qmubl 100 TUCTHEB TOMOJISA YCTaHOBJICHO, YTO OHA Koyiebanach
ot 50 no 93 mM. [loacunTaB, Kakoe KOJIMYECTBO JUCTHEB UMEET Ty WIM MHYIO JJIUHY,
pacrnojararoT UX B MOPSJIKE BO3PACTAaHUS JJIMHBI M MOJY4YaloT TaKUM 00pa3oM Bapua-
LIMOHHBIN P

Jmvna  Jucra,
MM  (BeIMYMHA
npu3Haka, V)

50

52 | 55|56 |59 |61 62|66 |68 |70|74|75|79|80|83|84|85

88

90

93

KomnuecrBo nu-
CTBCB, HMEIO-
100070:¢ JAHHYIO
JUIMHY  (4acToTa
BCTPEYACMOCTH,

p)

KonuuectBeHHOE M3MEHEHNE TPU3HAKA MOXKHO BRIpa3uTh rpaduyecku. [1o ropu-
30HTaJM (OCH X) OTKJIAJABIBAIOT BEIMYUHY IIPU3HAKA (B HAILlIEM IPUMEPE — JUIUHY JTUCTh-
€B TOMOJISI, MM) B BO3pPACTAIOLLEM MOPAJIKE; MO0 BEPTUKAIIN (OCH y) — YAaCTOTY BCTpedae-

MOCTH 0Cc00€il C TaHHOM BEIMYMHON NpU3HaKa. [Ipyu coeIMHEHUN TOYEK MMOIy4YaeTcs

BapualMOHHAA KpUBasi.

KoumuecTBo 1ucTheB (p)
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I'paduk n3MeHYMBOCTH (BAPHALIMOHHAS KPUBas)
JAJMHBbI JUCTHEB TOMOJIA

\|
v ST

7 N

50 52 55 56 59 61 62 66 68 70 74 75 79 80 83 84 85 88 90 93
Jouna auctbeB , MM (V)
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J1st XapakTepUCTUKA U3MEHYUBOCTH MIPU3HAKA BBIUMCIIAIOT €r0 CPEIHION0 BEJIH-
YiHYy 10 (hopmyie:
LVx*p
n

M

I'ne M — cpenHss BeIM4KnHA;

Y — 3HaK CyMMHUPOBaHUS;

V — BapuaHThI (BeJIMUMHA MPU3HAKA);

p — 4acToTa BCTPEUaEMOCTH;

N — o011ee KOJIMYECTBO UCCIIEyEeMbIX 0COOEH B BapHAITMOHHOM PSITY.

Beraucium mo stou (I)OpMyJ]e CPpCOHIOO JJIHUHY JIMCTHEB TOIIOJIA!
M = 50%1+5242+55%3+56%4+59%+61+7+62%8+66+10+68*15+70+10+74*6+75+x6+79x5+80+5 +

100
83+3+84+3+85%2+88+2+90+1+93+1 6919
+ 100 = 00 69, 19 (Mmm)

T.o., cpenHss AJMHA TUCTHhEB TOMOJIA paBHa 69,19 Mm.

N3MEeHYNBOCTbD, BRIPAKEHHAS B BAPUAIMOHHOM DSy, SABJISIETCS CIEICTBUEM HE-
OJIHOPOJTHOCTH (PAKTOPOB BHEIIHEH CpeIbl KaK OJIarONpUATHBIX, TaK U HEOJIArONpHsIT-
HbIX. CoueTanue 3Tux (HakTOpOB MPOUCXOIUT CiIy4yaitHO. B ocHOBe cilyualiHBIX sIBJIE-
HUH JeXaT crienuPruuecKkue 3aKOHOMEPHOCTH, MPOSIBISIONINECS TOJIBKO MPU OOJIBIIIOM
KOJINYECTBE UCCIEAYEMOr0 MaTepuana. ITH 3aKOHOMEPHOCTH HA3bIBAIOTCS CTATHUCTHYE-
CKUMHU, UJIN 3aKOHOMEPHOCTSIMUA MHOXKECTBEHHBIX NpUurH. OHU MaTEeMAaTHYECKU U3Y-
YEeHbI C MMO3ULUNA TEOPUU BEPOSTHOCTEM, COrNIACHO KOTOPOI COYETaHUE TOJBKO O1aro-
MPUATHBIX UM TOJBKO HEOJIArOMPUSTHBIX YCIOBUM Cpeibl TPOUCXOIUT KpaiHE PelIKoO.
[TosToMy OOJBIIMHCTBO OPTaHU3MOB UMEIOT BEIMYUHY MPHU3HAKA CPEAHIO0 MU OJIU3-
KYI0 K cpefHed Bennunde. Oprannu3MoB ¢ OOJIBIIMMU OTKIIOHEHUSIMH TIPU3HAKOB OT
CpPEIHUX BEJIUYHUH B MPUPOJIC MAJIO, YTO HATJISITHO AEMOHCTPUPYET BapHaIlMOHHAS KPU-
Basl.

4. Ilepeyennb 00OPYIOBAHMA: JTUHEHKA, KaJbKyJIsATOp, ceMeHa (acomiu, pas3ia-
TOYHBIE TECTOBBIC 3aJJaHUS.

5. IlopsiaoK BbINOJIHEHHS PadOTHI:

1. O3HaKOMUTBCS € KPAaTKUMHU TEOPETHUYECKUMH CBEJCHUSIMHU.

2. PaccmotpeTs ceMeHa (haconu, U3MEPUTh UX JJIMHY JIMHEUKOM.

3. CocTaBUTh BapuallMOHHBIN PsiJl, HA OCHOBE U3MEPEHMI ceMsH (hacoiu, pacmo-
JIO’KUB IJIMHY CEMsIH B MopsJke Bo3pacTtanus. [loacuurars KOJIMYECTBO CEMSH, UMEIO-
IIMX COOTBETCTBYIOUIYIO JJIMHY. Pe3ynbTaThl 3anucarb.

JlivHa cemsiH, MM (Be-
JMYMHA NIPU3HaKa, V)

KommuectBo CEeMsH,
UMEIOIITNX TAHHYIO
JUTHHY (9acToTa BCTpe-
4aeMOCTH, D)

4. ITocTpoUTh BapUallMOHHYIO KPUBYIO HA OCHOBE BapUALIMOHHOTO PAJIA.
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I'padux u3MeHYHBOCTH (BApUALMOHHASA KPUBasi) NJIHHBI
ceMsH (pacosn

KoaunuyecTBOo ceMsiH (p)

Jauna cemsd , Mm (V)

5. BeiuucauTe cpeqHio BEIMYHMHY JUIMHBI ceMsH (aconu no ¢popmyie (popmy-
Jy ¥ IpUMeEp BBIYMCIIEHUSI CMOTPH B KPATKHX TEOPETUUECKUX CBEICHUSAX ).

6. Cnenatpb BBIBOJI O 3aKOHOMEPHOCTSIX MOJIMU(UKAIIMOHHOM W3MEHYMBOCTH Ha
OCHOBaHUU MPOBEACHHBIX UCCIIEIOBAHUI.

7. OTBETUTHh Ha KOHTPOJIbHBIE BOIPOCHI (COTIACHO BapUaHTY, ONpPEACICHHOMY B
Hayajie ypoka npemnojaBarenem), cM. [Ipunoxenue.

. Conep:kanue oruera:

. HaumenoBanue paboTsl

. Llens

. IlepedeHp UCTIOIB3yEMOTO OCHAILICHUS

. ITopsi1ok BBITIOJIHEHHS pabOThI

. Undopmanus o npoaenanHoi paboTe (COCTaBIECHHBIN BapHALIMOHHBIN psiJl, TIO-
CTPOEHHAsI BapUallMOHHAsl KpUBasi, BEIUMCIICHHAs CPE/IHss BEJTMYMHA JJIMHBI ce-
MsiH (acoJid, BBIBOJ)

6. OTBeTHI HAa KOHTPOJIBHBIE BOMPOCHI (TECT)

O wWwNDPEFE O

7. CincoK JIUTEepaTyphl

1. AracdonoBa, U. b. buonorus. ba3oBbliii ypoBeHb : yueOHUK 1J1s1 00pa3oBa-
TEJTBHBIX OpTaHU3AINi, peaU3YIOIMX 00pa30BaTENIbHBIE MPOTrPAMMBI CPEIHErO IMPOo-
(beccuonanpHoro odpazopanus / U. b. Aradonona, A. A. Kamenckuii, B. . Cuorina-
30B. — Mocksa : Ilpocsemenue, 2024. — 271, [1] c. : un. — (Yuebnuk CIIO). —
ISBN 978-5-09-113524-4. - Teker : ANEKTPOHHBIN. - URL:
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https://znanium.ru/catalog/product/2157269 (Ocnoenoe snekmponnoe uzdanue — ODU
1.).

2. AradonoBa, 1. b. buonorus. bazoBeiii ypoBeHs. [IpakTukym : ydeOHOE
nocobue, pazpaboTaHHOE B KOMIUIEKTE ¢ YUEOHMKOM i1 00pa30BaTe/IbHBIX OpraHu3a-
UM, peaau3yIoluX 00pa3oBaTelIbHbIE IPOTPAMMEBI CPEIHETO MPO(PECCHOHAIBHOTO 00-
paszoBanus / U. b. Aradonosa, B. 1. CuBornazoB. — Mockaa : [Ipocsemenue, 2024, —
112 ¢. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TekcT : AIEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocnosnoe snexmponnoe uzdanue —
02U 2.).

3. AnnpeeBa, T. A. buonorus : yue6Hoe mocobue / T.A. AHupeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkcr :
anekTponHbii. - URL: https://znanium.ru/catalog/product/1209230

4. Axwmenona, T. W. buonorus : yueo6Hoe nocodue / T. 1. AxmenoBa. - Mockaa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekct : snextponHsii. - URL:
https://znanium.ru/catalog/product/1689573

S. buonorus : yueOHUK ¥ MPAKTUKYM TSI CPEAHETO MPOPECCHOHATBHOTO 00-
pasoBanusi / B. H. Speirun [u ap.]; mon pemakuumeit B. H. fApeiruna. — 2-e¢ m3g. —
Mocksa : U3marensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpHoe 0obpazoBa-

aue). — ISBN 978-5-534-09603-3. — Tekct : amektpoHHbIi // OOpa3zoBarenbHas
mwiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511618

6. KonecuukoB C.M. O6mas Ouomnorus. : ydeOHoe mnocooue / KomecHukoB
C.. — Mocksa :KuoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. —
URL.: https://book.ru/book/949522 — Texcr: DJICKTPOHHBIN.

https://book.ru/book/949522
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Ipuiaoxenue 1.
KonTpoabHbBIe BONPOCHI
Bapuant Nel

1. MoaudukanrnoHHass U3MEHIYUBOCTH — 3TO
a) Cly4yailHO BO3HUKIIIME HACJIeIyeMble U3MEHEHUS TEHOTHUIIA
0) n3meHeHue (HPeHOTUIIAa OPTaHU3MA O] BIMSIHUEM YCIOBUI CPEIbI
B) pe3yJbTaT peKOMOMHAITUN XPOMOCOM
') KpaTHOE YBEJIMYECHHUE XPOMOCOM

2. COBOKYMHOCTb F'€HOB OpraHU3Ma — 3TO
a) peHoTHII

0) KapuOTHII

B) TEHOTHI

r) reHopoH]1

3. B 4em CyImHOCTh XpOMOCOMHBIX MYTallAii?

a) B UI3MEHEHUH I10CJIEI0BATEIbHOCTH HYKIIEOTUIOB B '€HE

0) B KpaTHOM yBEJIMYECHHUH YUCIIa XPOMOCOM

B) NOSIBJIEHUE HOBBIX COYETAHUM MIPU3HAKOB BCIIEACTBUE NTEPEKOMONHAIIMU T€HOB
I') B U3MEHEHUHU CTPYKTYPbI XPOMOCOM

4. Yto u3MeHsieTcsl IpU MyTallMOHHOW U3MEHYUBOCTH?
a) TeHOTHUN U (PEHOTHUII

0) TOJIBKO IEHOTHII

B) TOJIbKO (peHOTHUIT

5. Comarnueckue MyTaluu:
a) HE MepearoTCs M0 HACHIEICTBY
0) Bcera BpeaHbI JJIs1 OpraHu3Ma
B) TIPOSIBJISTFOTCS TIPH ITOJIOBOM Pa3MHOXEHUHU
T') IPOSIBJISIIOTCS B CIICTYIOITUX ITOKOJICHUSIX
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Bapuant Ne2

1. ¥V KakuX MHOTOKJIETOYHBIX OPIraHU3MOB COMAaTHYECKUE MYTALIMH MOTYT
NepeIaBaThCs NOTOMCTBY?

a) y "KUBOTHBIX IIPU MTOJIOBOM Pa3MHOXKEHUU

0) y pacTeHHMii MIpH MOJIOBOM PAa3MHOXEHUU

B) Y pacTEHUI IPU BET€TATUBHOM Pa3MHOKEHUU

) y paCTEHMI U )KMBOTHBIX IPU MOJOBOM Pa3MHOKEHUHU

2. Kakuie pakTopsl Cpelibl MOTYT CTaTh MIPHYNHOW MYyTaIHiA?
a) TOJIbKO (pu3HIecKue PaKkTOPhI

0) TOJBKO XUMHUYECKHE

B) hu3nUecKue U XMMHUYECKUE

3. I'eHOMHBIE MyTalluu — 3TO U3MEHEHUS
a) CTPYKTYpbI T'€Ha

0) uncia XpoMocoM

B) CTPYKTYPBI XPOMOCOM

T') IOCJIEI0BATEIbHOCTH HYKJICOTH/IOB

4. B 4iCTONOPOIHOM OTape POAMUIICS ATHEHOK C OY€Hb KOPOTKUMHU HOTaMH.
[Ipu3Hak okazancsi HacJAeACTBEHHBIM. JTa (popMa U3MEHYMBOCTH HA3bIBACTCS

a) MyTallMOHHOM

0) KOMOMHATHUBHOM

B) MOJIU(PHUKAIIMOHHOM

r) peHoTunmyeckomn

5. Y 6epesbl Ha nosisiHE OoJiee MOLHAs KpOHA, KPYITHbIE BETBU, OOJIbIIE JINCTHEB
10 CpaBHEHMIO ¢ Oepe3oi B siecy. [logoOHbIe paznuuus GpeHoTuna, He CBSI3aHHbIC
C I3MECHCHHUEM T'€HOTHIIA, Ha3bIBAIOT
a) MOIU(UKAITMOHHON N3MEHYUBOCTHIO
0) KOMOMHATUBHON U3MEHYHUBOCTHIO
B) MyTaIlMOHHON U3MEHUYNBOCTHIO
') COOTHOCUTEIHLHON U3MEHYNBOCTHIO
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Bapuant Ne3

1. MyTanuoHHas "3MEHYUBOCTh B OTJIMYHE OT KOMOMHATUBHOU
a) UIMEET HOBBIE COUETAHUS POJUTEIBCKUX F€HOB B 3UTOTE
0) 5TO BHOBb BO3HHKIIIEE M3MEHEHHE B T€HOTHIIE Pa3HBIX YPOBHEW HAaCJEICTBEH-
HOroMarepuaia
B) 00pa3yeT psiibl K3MEHYUBOCTH MPU3HAKA
I') HE MepeAaeTcsl Mo HACIIEAICTBY

2. Ionmumionanei Ha3bIBAIOT

a) M3MEHEHHUE TTOCIIEA0BATEILHOCTH HYKIICOTHIOB

0) mepecTporKy XpoMOCOM

B) KPaTHOE YHCIIO XPOMOCOM

I') HOSIBJIEHHWE HOBBIX COUETAHUHN MTPU3HAKOB BCJICACTBUE MTEPEKOMOMHAIIMN T€HOB

3. 3HauMTeNbHAA YACTh MYyTAlMil HE MPOSBISAETCSA B PEHOTUIIE TOTOMCTBA, TAK
KaK OHH

a) HE CBS3aHbI C N3MEHEHHUEM T'€HOB

0) BbI3BaHBI K3MEHEHHEM XPOMOCOM

B) HOCSIT IOMUHAHTHBIN XapakTep

I') HOCSIT PELIECCUBHBIN XapaKkTep

4. Kakast ”3BMEHYUBOCTH 00€CIIEUYNBAET IBOJIIOIIUIO OPTAHU3MOB?
a) Mou(pUKaIMOHHAS

0) MyTalMOHHAs

B) (heHOTUTTHYECKAs

r) KOMOMHATUBHAs

5. KopoBbI 0HOI 1 TOM € MOPOJABI B PA3HBIX YCIOBUAX CONECPKAHUS AAIOT pa3-
JUYHBIE YI0M MOJIOKA, YTO CBUIETEJIbCTBYET O MPOSIBJICHUU

a) MOIU(UKAITMOHHON U3MEHYMBOCTH

0) KOMOMHATUBHOW M3MEHUMBOCTH

B) MyTaIllMOHHON M3MEHUYHUBOCTU

') XPOMOCOMHBIX MYTaIlHii
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Bapuant Ned

1. XpoMOCOMHBIE MyTallUH — 3TO

a) TOJTUILIIOUTUS

0) U3MEHEHHUE YKCiIa XPOMOCOM

B) U3BMEHEHHE CTPYKTYPbl XpOMOCOM
I') UI3MEHEHUE CTPYKTYpPBI FeHa

2. B monexyne JIHK, Haxoxasiieiics B XpoMOCOMe TaMeThl, MPOU30IILI0 U3MEHE-
HUE MOCIEN0BATEIbHOCTH HYKIIEOTUIOB. TaKyr0 MyTallliO Ha3bIBAKOT

a) TCHHOM

0) coMaTH4eCcKon

B) XpPOMOCOMHOM

I') TCHOMHOM

3. KT0 13 y4eHbIX BBENl B HAYKY TEPMHUH «MYTaIUs»?
a) H.M.BaBumos

0) Y.dapBun

B) Jle ®pus

r) U.W.IImansraysex

4. I'eHHBIC MyTaIlM¥ B OTJIMYUE OT MOIU(DUKAIIMOHHOW N3MEHUYNBOCTH
a) HEe HaCIeayI0TCs

0) UMEIOT MPUCTIOCOOUTENLHBIN XapaKTep

B) HOCSAT MAaCCOBBII XapakTep

T') CITyKaT MPUYUHON M3MEHECHHSI PU3HAKOB y IIOTOMCTBA

5. IIpu MmoauduKaIIMOHHON U3MEHYMBOCTH U3MEHSETCS
a) TEHOTUN U (PEHOTHIT

0) TOJBLKO FEHOTHII

B) TOJIBKO (PEHOTHUIT
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INMPAKTHYECKAS PABOTA Ne 4
Onucanne NpPUCNoOCco0JIeHHOCTH OPraHU3Ma U ee OTHOCHTEIbHBII XapaKTep

1. IICJI]) paﬁoTLI: IMOJIYYHUTb HABBIKHW BBIABJICHUSA ITPHU3HAKOB aJdallTalluA
PACTUTCIIbHBIX U )KUBOTHBIX OPI'aHNU3MOB K CPCIIC oOuTaHus.

2. Bpemsi BoinoJiHenusi pa6orbi: 80 MmuH

3. KpaTkue TeopeTruyeckue cBeieHUsA
B pesynbTaTte neicTBUS €CTECTBEHHOTO 0TOOpa y pacTeHU M KUBOTHBIX BO3HH-
KalOT MPUCIOCOOIEHHs, COOTBETCTBYIOIIME TOW Cpelie, B KOTOPOM OHU IOCTOSHHO
BCTpEYAIOTCS.
Aodanmayus, unu nPUCnOCcodIEHHOCHb — 3TO COBOKYITHOCTh MOP(OJIOTMUECKHX,
(U3UOIOTUYECKHX, TIOBEJICHUECKUX U JIPYTUX OCOOCHHOCTEW BUJA, 00ECIEYMBAIOIINX
€ro KHU3HEIEATEILHOCTh B ONPEICICHHBIX YCIOBUSIX BHEIIHEH CPEIb.
Paznuuaror o6uwue adanmauuu(npucriocoOJICHUS K JKU3HU B OOLIMPHOWM 30HE
CpelIbl), HapUMEDP, PUCITOCOOICHHOCTh KOHEYHOCTEH MO3BOHOYHBIX K HA3EMHOM Cpe-
1e, TUIABaHMIO, TOJIETY, U YacmHble adanmayuu(TPUCTIOCOOJICHUST K OINPEIICIICHHOMY
o0pa3y JKH3HH), HallpEMEp, MPHUCIIOCOOTICHHOCTh KOHCUYHOCTEH IMO3BOHOYHBIX K O€ry
(Jlomagu, cTpaychl), JIa3aHUIO MO JEpPEBbsIM (00€3bsHBI, ASTIBI), PA3TUYHBIM THUIIAM
MJIaBaHus (aKyJibl, MTUHTBUHBI).
AnanTtanuu nmoapasaeIisitoTCs Ha:
1) mopdonornyeckue
2) GuU3NOJOTrHUECKUe
3) OMOXHMMHUYECKHE
4) MOBEICHUYECKHUE
[Ipucnoco6ieHHOCTh K cpenie oOuTanus GOpMHUPYETCS B pe3ybTaTe B3auMOICH-
CTBUS IBIKYIIMX CHJI DBOJIOLNU U BKJIFOYAET CIIEAYIOIINE dTaIlbI:
1. mosiBIeHHE pa3HOOOpPA3HBIX HACJIEICTBEHHBIX M3MEHEHUW y ocoOed mormyis-
LHH;

2. TIPEUMYIIECTBEHHOE BBDKUBAHHUE U Pa3MHOKCHHE B PE3yJIbTaTe €CTECTBECHHO-
ro orbopa ocobOeil ¢ MoJE3HbIMU, B JAHHBIX YCIOBHSX CpPEJbl, HACIEICTBEH-
HBIMH U3MCHCHHSIMU;

3. COXpaHEHWE W3 MOKOJICHUS B IMIOKOJICHUE 0COOEH C MOIE3HBIMU H3MCHCHUSIMH.

Mopgonozuueckue adanmayuu - CBS3aHBI C U3MCHEHHSIMH CTPOCHHUS Tela.
Hampumep, o6Tekaemas hopma Tena BOIHBIX JKMBOTHBIX (PBIOBI, AeNb(UHBI); MOSBIIC-
HUE TEPENOHOK MEXIy MajbllaMU Yy BOJOIUIABAIONINX KXUBOTHBIX (aM(pUOUM, TTHIIHI);
TYCTOM MIEPCTSHOW MOKPOB Y CEBEPHBIX MJICKOMUTAIONINX; JIMHHBIC HOTU | Tiest y 00-
JIOTHBIX MTHII, TJIOCKOE TEJIO Y MPUIOHHBIX PBIO (Kambana, CKaT).

K mopdonorndeckum amantanusiMm OTHOCUTCS TaKKe HAJUYHE Y KMBOTHBIX TaK
HA3bIBAEMOM NMOKPOBHUTEJIbLCTBEHHON OKPACKHU. YCJIOBHO Pa3JIM4alOT HECKOJIBKO TH-
OB TTOKPOBUTEIILCTBEHHOU OKPACKH:

1)  Mackuposka — dopMa Tela M OKpacka CIHBAIOTCI C OKPYKAIOIIHUMHU
MpEeIMETaMH.
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Hampumep, MOpckoil KOHEK, Ky3HEUHK, HACEKOMOE MaJOYHUK, I'YCEHHIIbl HEKO-
TOPBIX 0aboueK. Y OTKPBHITO THE3ASIIUXCS MTHI] OKPACKY, 00ECTICUMBAIONTYIO CXOICTBO
C OKpY’KaromuM (POHOM, UMEIOT CaMKH, YTO OCOOEHHO HEOOXOAMMO B MEPUOT HACHKH-
BaHMsI KJIAJKA. Y XHUITHUKOB, MCIOJIB3YIOMNX JUTUTEILHOE MOAKAPAYJIUBAHUE JKEPTBBI
(Turp, JNeonapm, Aryap, OKyHb M Jp.) OKpacKka «pa3MbIBacT» KOHTYD JKMBOTHOTO. Ecim
(GoH cpebl He SBISIETCS TOCTOSIHHBIM B 3aBHCHMOCTH OT CE30HA I0jia — )KUBOTHBIE Me-
HAIOT CBOIO OKpAackKy (3asii] OelisiK, pycak).

2) Ilpeoocmepezarowyan oKpacka — OOBIYHO OYCHD SPKasi, XapaKTepHa JIJIS KUBOTHBIX,
00JIaIafoIIMX SITOBUTBIMU 3y0aMu (SIOBUTHIC 3MEH), JKAISIIUMHU MPUCIIOCOOICHUSIMU
(OCBI, IMENH, TTYEIIbI), STOBUTHIMHU KOKHBIMU Kejie3aMu (OTHEHHAs cajlaMaHpa).
Hampumep, 00%bsi KOpOBKa sIBIsiCTCS A0BUTOM aiis ntull. [loliMaHHas oHa BBIIEISET
CHenuaIbHBIMU TOpaMU TeMOJIUM(Qy, KOTOpasi BEI3BIBAET CUIIBHOE pa3IpaKEHUE CIU3U-
CTOM MOBEPXHOCTU POTOBOM MOJIOCTH Y HACEKOMOSIHBIX NTUIl. YacTo codertaeTcs ¢
JIEMOHCTPATUBHBIM OTIYTHBAIOIINM TIOBEICHUEM.

3) Mumukpus — cX01CTBO O€33aUTHOTO U ChEJTOOHOTO BHJIA KUBOTHOTO C OJTHUM WA
HECKOJBKAMH TPEACTABUTEISIMU HEPOJCTBEHHBIX BHIOB, XOPOIIO 3alTUIICHHBIX OT
HaIaJeHus U TOCIaHus XUIMHAUKOM WM C PACTCHUSIMH M TPEAMETaMH OKpYKaromeh
cpenpl. HampuMmep, Myxa-Kypdajika W mdeia, TPOTMYECCKUE YXKH H SIOBUTHIC 3MEH,
IIBETKHU JTLBUHOTO 3€Ba MOXO0KH Ha MIMEJIeH — HACEKOMBIE TTBITAIOTCS 3aBsI3aTh OpavyHbIe
OTHOIIEHUS, YTO CIIOCOOCTBYET OTBIICHUIO; SHIIA, OTKIAABIBAEMbIC KYKYIIKOH, TYCEHHU-
1a 0a0OYKU-TISIICHUIIBI HAIIOMUHAET CyXOM Cy4OK, HACEKOMOE IMaJIOYHHMK IMOXO0XE Ha
CyXue MPYTUKH.

Du3uonocuueckue adanmayuu — CBSI3aHbI C MPUCIIOCOOIEHHOCTHIO MPOIECCOB
KU3ZHENIEATEILHOCTH K YCJIOBHUSIM OOMTaHUS (C MEpPEeCTpOiikoi oOMeHa BEIIECTB y Opra-
Hu3MoB). HanmpumMep, HaKOTUIEHHE KUpPa MyCTHIHHBIMU )KUBOTHBIMU TIEPE] HACTYTUICHU-
€M 3aCyILJIUBOTO CE30Ha, T.K. PU €ro paclleruieHny oopa3yeTcs Boja (BepOiton); mo-
SIBJICHHE TETJIOKPOBHOCTH W TEPMOPETYJISAIUU Y TITUI] U MIICKOITMTAIOIINX ; TETUIOJIOKA-
st (3Men), HX0oJIoKaIus (JIETy4re MbIIIH, AeTb(UHbI).

Bbuoxumuueckue adanmayuu — cBsizanbl ¢ 00Opa30BaHUEM B OpraHU3ME OIpeie-
JICHHBIX BEIIECTB, OOJIETUANOIINX 3alIUTy OTBPAroB WJIM HamNaJCHHWE Ha JIPYTHE Opra-
HU3MBIL. DTO A]1bl 3MEH, CKOPITUOHOB, MAYKOB (3alUTa U 0X0Ta); aHTUOMOTUKU TPUOOB U
OakTepuil (3alIMTa OT KOHKYPEHTOB); MaxXy4dHe BelllecTBa KJIOMOB (OTIyrMBaHUE Bpa-
TOB); TIPHUCTIOCOOJICHHOCTh OPTAaHU3MOB CYIIICCTBOBATh B TOPSYMX MCTOYHHKAX, B BEU-
HOU Mep3iioTe (0cobast CTPyKTypa OSIKOB U JIMITHIOB).

Ilogeodenueckue aoanmauyuu — CBSI3aHLI C U3MCHCHUEM IOBEACHHUS B TEX WIIHM
MHBIX ycnoBusix. Hampumep, 3a00Ta 0 MOTOMCTBE yIydIllaeT BEDKHBAHUE MOJIOJIBIX JKU-
BOTHBIX, TOBBINIAET YCTOMYMBOCTh WX MOMYJANNA; 00Opa3oBaHHWE OTIACIBHBIX Tap B
OpauHbIil IEPUOJI, a 3MMON 00BbEIMHEHUE B CTaW, YTO OOJIErdyaeT MPOMUTAHUE U 3AIIUTY
(BOJIKH, MHOTHE BHUJIBI IITHII); 3aMHpaHKe, UMUTALMS PAHECHHUS WA CMEPTH (OIIOCCYMBI,
3eMHOBO/JIHBIC, ITHIBI). Croa K€ OTHOCST COpAaChIBAHHE JINCTHEB PACTCHUSMH Ha 3UMY,
3armacaHue )KMBOTHBIMU KOpMa Ha HEOJIaroNpHUsATHBIN CE30H roja.

Ommnocumenvuwlii xapakmep nPpUcnocoodieHuil.

B pe3ynbTaTe MCTOPUYECKOTO PA3BUTHSI KUBBIX CYHIECTB BCA MX OpraHU3aIus
(cTpoeHue, OBeACHNE) OKa3bIBaeTCs TIyOoKo amanTtuBHOW. OmHAKO, MPUCIIOCOOIEH-
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HOCTbh OPTaHU3MOB K CpeJIe, HECMOTPS Ha BCE €€ COBEPIICHCTBO, HE a0COJIIOTHA, & OTHO-
cutenbHa. OTHOCUTENBHOCTh MPUCIIOCOOIEHUI NIPEXKIE BCETrO CBSA3aHa C TEM, YTO YCIIO-
BUS BHEIIHEW Cpebl HEPEAKO MEHSIOTCS 3HAUUTENBHO ObIcTpee, ueM (pOpMUPYIOTCS T
WJIM UHBIE TPUCTIOCOOICHUS. A yKe UMEIOIIHECs MPUCIOCOOJIEHHUS TEPSIIOT CBOE 3HaYe-
HUE NIl OpraHru3Ma B TpPaHCPOPMHUPOBAHHOM Cpeie.

Hampumep, 3as1 He3aMETHBIN Il XWIMHUKOB HAa CHETY, XOpOLIO 3aMETEH Ha
¢dboHE CTBOJIOB JEPEBHEB; SJIOBUTHIX 3MEH MOENAIOT MAHTYCTHI, €XKHU, KOTOPBIE Majo
BOCIIPUUMYMBBI K UX SI/Iy; €CIM KaKTyC OOMJIBHO IMOJIMBATh, TO OH MOTHOHET; JJIMHHbBIC
KPBUIbSI CTPUKEH, MPUCITOCOOTIECHHBIE K CTPEMUTEILHOMY MPOJIOJKUTEIBHOMY MOJIETY,
CO3/IaI0T OIPEJIETICHHBIE CJI0KHOCTH MPHU B3JIETE C 36MIIH.

4, OcHaleHue: WUTIOCTPALUU, JEMOHCTPUPYIOIINE MPUCTTOCOOIEHHOCTh Op-
raHU3MOB K cpejie OOUTaHUs.

5. llops0K BHINOJTHEHUsSI padOThI:
1. O3HaKOMUTBCA € KPAaTKUMH TEOPETUUECKUMU CBEJICHUSAMH.
2. PaccMoTpeTh TpeUIoKEeHHbIE PUCYHKH HaceKombiX (cMm. Ilpunoxenue 1) u
HalTH Yy HUX MPU3HAKU MPUCTIOCOOJIEHHOCTH K cpefie oOuTanus. Pe3ynbpTaThl 3a-
HECTU B TaOJIHUILY

«Ilpucnocobdarennocms HacekOMvIX K cpede 00umanua»

Ilpeoocmepezarowan
Hacexomoe Mackupoeka p P " Mumuxpusn
OKpacKa
Ky3Heuunk
boromou

boxbs KOpoBKa

Kon-commarnk

Oca

[HImens

ITamounuk

3. YCcTaHOBUTH MPU3HAKU MPUCTIOCOOJICHHOCTH K cpelie 0OUTaHusl, MOJIb3YsSICh PU-
CYHKOM U JINT€PATYypPHbIM UCTOYHUKOM (cM. [Ipunoxxenue 2), y cienyromux pac-
TeHuM: BUKTOpHs Perusi, 6a00a0d, 1iepeyc ruraHTCKui, 30/es, KOBbUIb (pacTeHue
JUIS. U3YYEHMsI OIIpesiensieTcs penojgaBaTenieM). PesynpraTsl 3aHECTH B TAOIMILY

«lIpucnocobaennocms K cpede odumanun (Hazeanue pacmeHus)...».

Pacmenue Cpeoa ooumanus Xapaxmep npucnocob.ienuil
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5. Paccmotpers mpemsiokeHHbIH PUCYHOK >KUBOTHOTO (cM. [lpunoxenue 3),
ONPENENNTh AalTUBHBIE YEPTHI CTPOEHUS (MOKHO IOJIb30BAThCS JOIMOIHU-
TEJIbHBIMU UCTOYHUKAMH HH(pOpMaryn). Pe3ynbraTel 3aHeCTH B TAOIUILY

6.

«Ilpucnocobdaennocms K cpede ooumanus (HA38aHUe HCUBOMHO20)... ).

AoanmueHuvle
Ha3zeanue op- | Cpeoa  obu- weDmbL  CIDO 3nauenue Ilpuuuner  omno-
2anuma manus eHI; ﬂ P adanmayuil | cumenbHOCmu

5. OTBeTUTH Ha KOHTPOJIbHBIE BONPOCHI, cM. [Ipuioxenue 4 (BapuaHT onpenens-
€TCs MPEToAaBaTeieM).

»

. Conepmaﬂne oT4yerTa.

1. HaumenoBanue paboThbl

2. enb

3. IlepedyeHp UCIOIB3YEMOIO OCHAIICHUS

4. ITopsiioK BBITIOJIHEHUS PAOOTHI

5. MadopMarus o mpoieIaHHON padoTe (3ar0JTHCHHBIC Ta0JIHIIBI)
6. OTBETHl HAa KOHTPOJIBHBIE BOIIPOCHI (TECT)

7. Criucok JuTepaTrypsbl

1. AradonoBa, . b. buonorus. ba3oBeiii ypoBeHb : yueOHUK 1151 0Opa3oBa-
TEIBHBIX OpPTaHU3aIMM, peaTu3yIoluX 00pa30BaTeIbHbIC MPOrPaMMbl CPEAHETO IPO-
(dheccuonanpHOro obdpaszopanus / M. b. Aradonosa, A. A. Kamenckuii, B. . Cusorina-
30B. — Mocksa : IlpocBemenue, 2024. — 271, [1] c. : mn. — (Yuebuuk CIIO). —
ISBN 978-5-09-113524-4. - Tekct : AIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2157269 (Ocnosnoe snexkmponnoe uzdanue — OIHU
1.).

2. AracdonoBa, 1. b. buonorusa. bazoeiii ypoBenb. [IpakTukym : ydueOHOE
nocoobue, pa3pabOTaHHOE B KOMIUIEKTE ¢ YUYCOHUKOM JIJIsi 00pa3oBaTEIbHBIX OpraHu3a-
UM, peamu3yrnmx o0pa3oBaTebHbIe TPOrpaMMbl CpeIHEro MpodecCuoHaIbLHOTO 00-
pazoBanus / U. b. Aradonosa, B. 1. CuBornazoB. — Mockga : [Ipocsemienue, 2024, —
112 c. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TeKkcT : 3lEeKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocrosnoe snekmponnoe uzoanue —
0241 2.).

3. AnnpeeBa, T. A. buonorus : ydeOHoe mocobue / T.A. AHapeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkcr :
anektponHbIid. - URL: https://znanium.ru/catalog/product/1209230

4. AxwmenoBa, T. U. buonorus : yue6noe moco6ue / T. 1. AxmenoBa. - Mockaa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Texkcr : anekrponnsrii. - URL:
https://znanium.ru/catalog/product/1689573
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https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/1209230
https://znanium.ru/catalog/product/1689573

5. buonorus : yueOHUK U IPAKTUKYM JJIS CpeaHEro MpodheCCUOHATBHOTO 00-
pazoBanusi / B. H. Apeirun [u ap.] ; nox pemakmuedt B. H. SIpeiruna. — 2-¢ mu3m. —
Mocksa : U3marensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpHoe obpaszoBa-
Hue). — ISBN 978-5-534-09603-3. — Tekcr : snextpoHHBIA // OOpa3oBarenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618

6. KonecankoB C.M. O6mas Omomnorus. : ydeOHoe mocodue / KomecHukoB
C.N. — Mocksa :KunoPyc, 2022. — 287 ¢. — (CITIO). — ISBN 978-5-406-07383-4. —
URL.: https://book.ru/book/949522 — Texkcr: 3JIEKTPOHHBIH.

https://book.ru/book/949522 (Ocnoseroe snekmponnoe uzoanue — OOHU 4.).
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Ipunoxenne 1.
PucyHku HaceKoMbIX

Ky3He4uuk 3ejieHblii

BboromoJa

boxbs kopoBka
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IHamouynuk

Oca

HImenn
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Ipunoxenne 2.
Pucynku pacrenuii

Bukropust Perus

BonHoe pactenue, oOuTaroIiee B TEIUIBIX 3aBOMSX OacceiiHa peKku AMa30HKH.
[InaBatoie JAUCThS KPYIHBIE, OKPYTJIO-IIUTOBUAHBIC, C 3arHYTHIMU BBEpPX B BUJIC
OOPTUKOB KpasiMH, CHU3Y C CEThIO TOJCTBIX JKMJIOK, CHA0KEHBI CHJIBHO Pa3BUTON BO3-
IyIIHOM TKaHblO. [{nametp nmucta 10 2 m. LBetkn 25-35 cM B nuameTtpe, U3AaroT CUJTb-
HBbIN apoMar. [[BeTyT 1BO€ CyTOK, B TEUEHHE KOTOPBIX OKpacKa JIENEeCTKOB MEHSIETCS OT
CHEKHO-0€JION U PO30BOM 7O CBEKOJbHO-KPACHOM. YBSJAOIINE [IBETKH OITYCKAIOTCS B
BOJ1y, TJIe IPOUCXOIUT CO3PEBAHUE TIJIOIOB.
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OoGwuratenp adpukanckuxcaBaHH. [Ipencrasnser coboirr nepeBo ot 10 mo 25 m
BBICOTOM C OYE€Hb TOJICTHIM CTBOJIOM (A0 10 M B quameTrpe) U OorpoMHOM KpoHou. Jlu-
CThSl IMAJIBYATOCIIOKHBIE, ONAJAOIIUE B KapKkuil ce30H. L[BeTkn kpynueie, 12-20 cm B
auamerpe, Oenble, apoMaTHbIEe, OJJUHOYHbIE, CBUCAIOUINE BHU3 HA JJIUHHBIX LIBETOHOXK-
Kax; OMNbUIAIOTCS JIeTyuyuMu Mblmamu. [1non — npononrosaras kopobouka. bao6ad ot-
JaM4YaeTcs KpaliHel CBETOIIOOMBOCTBIO U MIOTOMY PacTeT OAMHOYHBIMU SK3EMIUISIPAMHU.
OH MMeeT MOILIHYIO KPOHY C OOJIBIINM KOJMYECTBOM BOJ103aIlacaroniei mapeHXuMBl.
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ioaes

[lorpyxeHHOE B BOJly pacTeHue. Pacter B BojoeMax CO CTOSIYEW U MEINJICHHOTE-
Kymiei Bonoi. Ctebenb BETBUCTHINA C XOPOIIO Pa3BUTON a’peHXuMoi. JINCThs Menkue,
MPOJOJTOBATHIE WU JUHEWHO-TIAHLIETHBIE, CUISIT MyTOBKamu 1o 3, nHoraa mno 4. I{get-
KM MeJIkue, OeroBaThie, onHomnoibie. Pactenue npynomHoe. ONbUIeHHE MPU TTOMOITA
Boabl. OOnamaeT CrnocoOHOCTHIO WHTEHCHMBHO pa3MHOXKAThCS OOpBIBKAMH T00E-
rOB.HEPENIKO 00pa3yeT 3apociiu, 3aTPyAHSISI Jaxe CyA0X0CTBO.
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Lepeyc

CronboBuaHBIN KakTycC, nocturatomei 20 M BeicOThl. CTeOU YeThIpEXTPaHHbBIE,
3esieHbIe, (OTOCUHTE3UpYIOIIKE. JINCThS NIPEBPATUIUCH B KOJIOUKHU, CUAAT IMMyYKaMH Ha
pebpax ctebis. L{Betsr kpynHbIe, 6enbie. [lnoa — aroma, MHOTOCEMSHHBIH.
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KoBbLIL

MHoroseTHue, IOTHOAEPHOBUHHBIE CTEMHbIE 371aKH C Y3KOJIWHEHHBIMHU JIMCTO-
BBIMH IJIACTUHKAMH. Y CTBUIIA PACIIONOKEHBI MTPEUMYIIECTBEHHO Ha HIKHEH CTOpOHe
JMCTa B Y3KUX Kamepax, 3allMIIEHHBIX BOJIOCKaMH. B 3acynuimBbIil epruo JTUCT CBep-
THIBa€TCS B TPYOKY M YCTBHIIA OKA3bIBAIOTCA 3alUIIEHHBIMU OT BHemHel cpenpl. Co-
[[BETHE — METeJKa C OJHOLBETHBIMU KOJIOCKaMH. HMKHsS 1[BETKOBas delrysh MMeeT
HIEJKOBYI0 OocTh JuiMHOU 10 cm. I1nox — 3epHOBKa.
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Ipuaoxenne 3.
PuUCYyHKH KMBOTHBIX

3aqan 0eaaK

Mop:x

IIuarBun
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Pobiikasi BeuepHHIa

Turp amypckuu
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Ipunoxenue 4.
KonTpoabHBIe BONPOCHI

Bapuant Nel

1. @opMHpOBaHUE MPUCIOCOOIEHHOCTH Y OPraHW3MOB IPOUCXOJUT B pe-
3yJbTaTe

a) OCBOEHHE BUJIOM HOBBIX TEPPUTOPUIA

0) MpsIMOTO BO3JIEUCTBUSI CPE/Ibl HA OPTaHU3M

B) Apelida reHOB U YBEJIMYEHHUE YUCICHHOCTH TOMO3UTOT

') €CTECTBEHHOT0 0TOOpa M COXPAHEHHs 0CO0eH C MOJIe3HbIMU TPU3HAKAMHU

2. Bunonsmenenue IUCTHEB y XBOMHBIX PACTEHUN CITY>KUT MPUCTIOCOOTIECHU-
eM K

a) yJIy4lI€eHUE MUHEPAIIBHOTO MUTAHUS PACTECHUS

0) MOBBIIICHUIO MHTEHCUBHOCTU (DOTOCHHTE3a

B) PKOHOMHOMY PacXxoJ0BaHUIO BOJbI

I') yJIaBIMBAaHUIO COJTHEYHOI'O CBETA

3. [Tpucnoco6IeHHOCTh PAaCTeHUI K OIBUICHHIO HACEKOMBIMH XapaKTepHU3y-
I0TCS

a) oOpazoBaHHEeM OOJIBIIIOTO KOJUYECTBA CEMSH

0) HATMYHUEM JIETKON HEKJICHKOM MbLUIbIIBI

B) IIBETCHUE 70 PACITyCKaHUS JIUCThEB

') HUIMYHEM B IIBETKaX HEKTapa, IPKOTO BEHUYHKA

4, [Ipucnoco6yieHue Bujia )KUBOTHBIX K CpeJie OOUTaHUs pe3yJIbTat
a) 3a00THI O TIOTOMCTBE

0) ynpaxHeHHs] OpTraHOB

B) 0TOOpa CIy4aHbIX HACJIEICTBEHHBIX U3MEHEHU I

I') BBICOKOM YHCIIEHHOCTH 0COOEH MOIMyIsuu

S. Omnpenenuts (opMy NPUCHOCOOJIEHHOCTH — OKpacka MyXH CXOAHas C
OKPAaCKOM IMYEJIbI:

a) MUMUKpPUS

0) MacKupoBKa

B) MIOKPOBUTEJILCTBEHHAsI OKpacKa

I) Ipeaynpexaaolas okpacka
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Bapuanrt Ne2

1 YTo M3 MEPEeYUCIICHHOTO HE OTHOCHUTCA K (popMaMm MPHUCIIOCOOICHHOCTH
KUBOTHBIX

a) ¢popma Temna

0) MpUCIIOCOOUTETHLHOE TTOBEICHNE

B) TIOBBIIIICHHAS BJIQYKHOCTH

I') HOKPOBHUTEIbCTBEHHAS OKpacKa.

2 [IpuurHBl BOZHUKHOBEHUS MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie 00u-
TaHUs

a) U3BMEHEHUE Cpeibl OOUTaHUS

0) U3MEHEHUE OPraHU3MOB M0/ BIUSIHUEM CPEJIbl OOUTaHUS

B) HACJIEICTBEHHAs M3MEHUNBOCTh U €CTECTBEHHBIN 0TOOD

') '3BMEHUYMBOCTh OPTAaHU3MOB U UCKYCCTBEHHBIN 0TOOP

3. Kakoii Tinm moKpoBUTEIHCTBEHHOW OKPACKU HA3bIBACTCS MUMUKpHUEH

a) OKpacKy, pacuICHSIOILYIO TEJI0

0) APKYIO0 OKpPACKy, CATHAIM3UPYIOLIYIO O SIIOBUTOCTU U HECHETOOHOCTH

B) MoApakaHue 0oJiee 3alIUIIEHHOMY BUITY

I') IPUCIIOCOOJIEHUE, P KOTOPOM >KMBOTHOE HE 3aMETHO Ha (JOHE OKPYKAIOLINX
IPEAMETOB

4. YTo U3 NEepPEeUncICHHOI0 HE OTHOCUTCA K (popMaM MPUCIIOCOOIEHHOCTH y pac-
TCHUU

a) MpUCIOCOOJIEHHOCTh K ONBUICHUIO HACEKOMBIMU

0) MpUCTIOCOOIEHHOCTD K OMBIJICHUIO BETPOM

B) IIPEIOCTEPETAIOIINNA BUT

T') IPUCTIOCOOJICHHOCTH K TIOBBIIIIEHHON CYyXOCTH

5. Onpenenuts GopMy NPUCTIOCOOTEHHOCTH — OKpacka 00Kbel KOPOBKHU:
a) MUMHUKPUS;

0) MacKMpOBKa;

B) OKPOBUTEJILCTBEHHAs! OKPACKa,

I) Ipexynpexaalas okpacka
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INPAKTUYECKAS PABOTA Ne 5
Kpyropopor BemecTB 4 JHEPruM B IKOCHCTEME

1. Heap padoThHI: MOTYYUTHh MPAKTUUECKUE HABBIKM PEIICHUS SKOJOTHUYECKHX 3a/1ad
O MEPEHOCY BEIIEeCTBA U PHEPTUU B SKOCUCTEMAX, COCTABICHHE TPOYUUECKUX LIETICH.

2. Bpems BoinosiHeHus1 padorsi: 80 Mun

3. KpaTkue TeopeTH4ecKue cBeieHUs

Ilonynayua —mo0Gasi, ciocoOHasi K CaMOBOCIIPOU3BEACHUIO COBOKYITHOCTH OCO-
Oeil ogHOTO BUA, O0JIee WK MEHEee U30JIMPOBAaHHAS B POCTPAHCTBE OT JPYTUX aHAJO-
TMYHBIX COBOKYITHOCTEH OJIHOTO U TOTO K€ BHUJIA.

Yucnennocms nonynayuu — KOJIWYECTBO KUBOTHBIX WM PACTEHHUM B mpejenax
HEKOTOpPOM MPOCTPAHCTBEHHOW €IMHMUIIBI: apeaja, OacceilHa peku, o0yiacTu, palioHa U
T.J.

Apean — o6nacTh (TeppUTOpHUsE OOUTAHMUS) TIOMYJIAIIUH.

IThomnocme — yucno ocodei, TpUXOIAIIMXCSA HA €AUHULLY TUIOIIAAHN.

OHeprus, 3aKIIOYeHHAas B MHINE, MepelaeTcss OT MEPBOHAYAIHLHOTO MCTOYHHKA
yepe3 psA  OpPraHW3MOB, TakKOM psJ OpraHU3MOB HAa3bIBACTCS Uenbl0 HUMmMA-
HuA cOOOILECTBA, a KAKJIOE 3BE€HO JaHHOU LETIH — MPOPUYeCcKUM ypoGHeEM.

[IepBblil TpodHUECKUil YpOBEHb MPEACTABIEH aBTOTPO(aMU WU NPOAYLIEHTaMHU.

Ilpooyuenmur — 310 3eleHbIE PACTEHUSA, CO3/IAIONINE U3 OMOTEHHBIX 3JEMEHTOB
OpPraHUYECKOE BEIIECTBO, T. €. OMOJOTHYECKYIO MPOAYKIIHIO, UCIOJb3Ysl TTOTOKU COJI-
HEYHOM SHEPTUU.

Crnenyroumii ypoBeHb IPEICTaBIECH FeTEPOTPOPaMH UM KOHCYMEHTaMH.

Koncymenmur — notpeOUTENN 3TOr0 OPraHMYECKOro BEIIECTBa, nepepadaThiBa-
IOIIIE €T0 B HOBBIE (DOPMBI.

JKuBble opraHu3Mbl — TeTepoTpOdbl, KOTOPhIE MUTAIOTCS MPIyIEHTaMHU (pacTu-
TEIbHOSHBIC) HA3bIBAIOTCS KOHCYMEHMAMU NEPEO20 NOPAOKA Y HAXOATCS Ha BTOPOM
TPOPUUECKOM YPOBHE, HA TPETHEM YPOBHE PACIIOJIAralOTCd KOHCYMEHNbL 6MOPO20 TO-
pSIKA — 9TO XUIIHUKH, OHHU MUTAIOTCS KOHCYMEHTaMHU MepBoro nopsiaka. Llens nutanus
MOJKET BKIIOYaTh KOHCYMEHTOB TPETHEro, YETBEPTOrO... TOPSAKA, HO CIEAyeT OTMe-
TUTb, YTO Oo0Jiee MATH TPO(PHUUECKUX YPOBHEHN B MPUPOJE MOUYTH HE BCTpEUAETCA. 3aKaH-
YHBAETCSI 11ETIb, KaK MPaBUIIO, PeAYyLIEHTAMHU.

Pedyyenmobi— opraHu3Mbl, OKOHYATEIHHO Pa3pyIIAIONINe OPTaHUISCKUE COEIH-
HEHUS JI0 MUHEPAIbHBIX. PONb peayleHTOB BHINOIHSIOT B OHMOIICHO3aX B OCHOBHOM
rpuObI M OAKTEPHH, a TAKKE APYTHE MEJIKUE OPTaHU3MBI, IepepadaTHIBAIONINE MEPTBbIC
OCTAaTKU PACTCHUN U KUBOTHBIX

JXuBble opraHu3Mbl, moenas MpeACTaBUTENICH MPEIbIIYIIEro YPOBHS, MOIYyYar0T
3aMaceHHYI0 B €ro KJIETKax M TKaHSIX SHEPrui0. 3HAUUTEIbHYIO YaCTh 3TON SHEPTHH (10
90%) oH pacxolyeT Ha JABUXKEHHUE, IbIXaHWE, HATPEBAHUE TeJla U TaK JaJie€ U TOJBbKO
10% HakarmIMBaeT B CBOEM TeJI€ BHJIE OCIKOB (MBIIIIIbI), )KUPOB (KUPOBASI TKAHB).

Takum oOpa3om, Ha credywuwiuit ypoeenv nepeoaemcsa monvkol0% rnepeuu,
HAKONJIEHHOU npeovloyuium ypoenem. VIMEHHO NMOATOMY NUIIEBbIE LENU HE MOTYT
OBITH OYCHD JITTHHHBIMH.

Ilpumepul pewienus 3aoau:
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3agaua 1. Ha Tepputopuu seca miomaasto 100 KM? €XKETrOIHO MPOU3BOAUIIN Ya-
CTUYHYIO pyOKy jeca. Ha MOMEHT opraHu3amnuu Ha STOW TEPPUTOPUHU 3ATIOBETHUKA ObI-
10 ormedeHo 50 joceil. Uepes S sieT YMCIEHHOCTD JIoceH yBenuuuiach 10 650 roJyos.
Eme gepes 10 met Koau4ecTBO JI0Ce YMEHBITIIOCH 10 90 rojioB ¥ CTaOUIN3UPOBAIOCH
B nocieaytoiure rojapl Ha ypoHe 80-110 rosos.

OrnpenenuTe YUCIECHHOCTh U TUIOTHOCTh MOTOJIOBBSI JIOCEH Ha MOMEHT CO3/IaHUS
3anoBeqHUKa. OOBSICHUTE IPUYUHBI YBEIMYCHHS YHCIICHHOCTH 0COOEH MOCie CO3aaHms
3aroBe/IHUKA.

Pemenne: Ha MOMeHT co3maHus 3all0BEIHUKA YHCIEHHOCTD Jiocel — 50 ocobeii;
IUIOTHOCTB TTOTOJIOBBA Jioceit: 50 ocobeti : 100 km” = 0,5 ocobu/km?.
YucneHHOCTh JTOCEN BO3POCIa U3-3a OXPaHbl HA TEPPUTOPUH 3aIIOBEIHUKA.

3apaua 2. B necHoM cooO1iecTBe 00MTalOT: T'yCEHHUIIBI, CHHUIIBI, COCHBI, KOPIITY-
Hbl. COCTaBbTE MUIIIEBYIO 1T M1 HA30BUTE KOHCYMEHTA BTOPOTO MOPSIKA.

Pemenue: [Ipu cocraBieHuu MUIIEBON 1M HEOOXOIUMO MPABUIBHO PACIIOIO-
KUTb BCE 3BEHBA U MMOKA3aTh CTPEJIKAMHU C KAaKOr0 YPOBHSA ObLIa MOJy4eHa YHEPTHSL.
COCHA —TyCEHHUIIA — CUHULA —> KOPIIYH.
KoHCyMEHT BTOPOTro Nopsiika — CUHULIA.

3amaua 3. 3Has, npasuno odecamu NpoyeHmMo8, PACCUUTANTE CKOJBKO HY>KHO
IJIAHKTOHA, YTO Obl B MOpE BhIpOC oAuH AeibhuH Maccoit 300 Kr, eciu 1enb NMUTaHUs
HMMEET BUJI: TJIAHKTOH, HEXUIIHBIE PHIObI, XUIIHBIC PHIObI, AeTb(UH.

Pemenue: JlenbhuH, nUTasCh XUIIHBIMUA PIOAMH, HAKOIIWII B CBOEM TEJI€ TOJIHKO

10% ot o61ieit Macchl UM, 3Has, 9TO OH BecuT 300 KT, COCTaBUM MPOIOPIIHIO.
300kr — 10%, x —100%.

Otcrona, x = 3000 kr (XUITHBIE PHIOHI)

OT10T Bec cocraisieT ToabKO 10% OT Macchl HEXMIIHBIX PBIO, KOTOPOW OHM IH-
TaJUCh.

CHoBa cOCTaBUM IPOHOPIIUIO

3000kr — 10%

x —100%

x =30 000 kr(mMacca HEXMIIHBIX PBIO)

CKOJIBKO € UM MPHUIIOCh ChECTh IJIAHKTOHA, JJII TOrO YTOOBI MMETh TaKOU
BeC?

CocTtaBuM MPOMOPLIHIO

30 000 xr - 10%

x - 100%

x = 300 000kr

OtBert: 1115 Toro 4to OBl BhIpoC AenbduH Maccoi 300 kr Heooxoaumo 300 000kr
MJIAaHKTOHA.

3agaua 4. Onpenenure, KaKyr0 MacCy pacTeHUN COXPAHUT OT MOEAaHUA ryce-
HUIIAMU TIapa CUHUII [IPY BBIKAPMIJIMBAHUM 5 NITEHIIOB. Bec ogHOro nrexna 3 rpamma.
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Pemenune: onpenensiem Bec 5 nreHuoB: 1 ot — 3rp; S nTeHoB -151p.
CocTtaBuM 11eb TUTAHUS:

pacmenus — 2yceHuybl — CUHUYbL
CornacHo mpaBMITy 3KOJOTHYECKONW MUPAMHUJIBI — HA KAXKIOM MPEABIAYIIEM TPOPH-
YECKOM YPOBHE KOJIMYECTBO OMOMACCHI U SHEPTHH, KOTOPBIE 3aI1acaroTcsl OpraHu3-
MaMH 3a €IMHUILy BpeMEHH, O0JIblIe YeM Ha nocienyrouiem ~ B 10 pas.
Orcrona:

pacmenus — 2yceHuybl — CUHUYbI

15002 1502 152

OTBer: napa CUHHIL, BBIKAPMIIMBAsI CBOMX NTEHLOB, coxpanseT 1500 r pacTennii.

3agaua 5. Kakas macca pacTeHHil HeoOXo1uMa /ISl CYIECTBOBAHMS JIUCHI, MacCcoi 8
KT, U3 KoTopbix 70% Boma?

Pemenue
OmnpenenseM cyxyro maccy Jaucel: 8 ke — 100%
x ke — 30% x=8*30:100=2,4 ke x =
2,4 ke
CocTaBuM 1IeTIb MUTAHUS:
pacmenus — 3aiyvl — 1uca
CoriacHO paBWITy IKOJIOTHYECKON MUPaMU/IBI:
pacmenus — 3aiyvl — 1uca
240xe 24ke 2,4ke
OtBer: Macca pacTeHuid, He0OX0AUMast IJ1s1 CYIIECTBOBAaHMS JIUCHI paBHa 240 Kr

4. TlepeyeHb 000PYAOBAHMS . TEKCThI SKOJOTUUECKHX 3a]1a4

5. ITopsiioK BHINOJIHEHUSI pa0OTHI:

1. O3HaKOMUTBCS C KPATKUMU TEOPETHUECKUMHU CBEJCHUSIMHU.

2. O3HaKOMUTHCS C IPUMEPAMU PELICHUS 3a4a4.

3. Pemuth 3amaum, TpeasIOKCHHBIC JJIS Bamiero BapuaHTa, cM. [IpuioskeHue.
(BapuanT ¢ HOMepamu 3ajau BbIAETCA MpeEnoAaBaTeieM IMepe HayajloM pado-
ThI).

6. Conep:xaHue oT4yeTa:

1. HaumenoBanue paboThbl

2. llens paboTsI

3. Ilepeuens 06opynOBaHUS

4. IlopsitoK BHIMOTHEHUS pabOThI

5. Nudopmarus o mpoaenanHoi padoTe (perieHHbIe 3a/1a491)

/. CHHCOK JINTEPaTyphbl
1. AradonoBa, . b. buonorus. ba3oBeiii ypoBeHb : yueOHUK 151 0Opa3oBa-
TEJIBHBIX OpTraHM3aIMi, peau3yImuX 00pa30BaTelbHbIC MPOrPaMMBI CPEIHETO IPO-
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(dbeccuonanpHOro odpazopanus / U. b. Aradgonona, A. A. Kamenckuii, B. 1. CuBormna-
30B. — Mocksa : IlpocBemenne, 2024. — 271, [1] c. : un. — (Yuebnuk CIIO). —
ISBN 978-5-09-113524-4. - Texct ; AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157269 (Ocnoenoe snekmponnoe uzdanue — OOHU
1.).

8. AradonoBa, 1. b. buonorus. bazoBeiii ypoBeHs. [IpakTukym : ydeOHOE
nocoobue, pa3pabOTaHHOE B KOMIUIEKTE ¢ YUYCOHUKOM JjIsi 00pa30BaTelIbHbIX OpraHu3a-
IUH, peanu3ylomux o0pa3oBaTeIbHbIe MPOTPAMMBI CpeIHEro MpodhecCUuOHAIBHOIO 00-
pazoBanus / U. b. Aradonosa, B. 1. CuBornazoB. — Mockga : [Ipocsemenue, 2024, —
112 ¢. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TeKkcT : AIEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocnosnoe snexmponnoe uzdanue —
02U 2.).

9. AnnpeeBa, T. A. buonorus : yue6Hoe mocobue / T.A. AHjmpeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/1209230

10. Axmemona, T. . buonorus : yae6noe mocooue / T. . AxmenoBa. - Mocksa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekct : snextponHsid. - URL:
https://znanium.ru/catalog/product/1689573

11. buonorus : yyeOHUK U MPAKTUKYM JJI CPEIHETO MPOPECCHOHATIBHOTO 00-
pasoBanus / B. H. Speirun [u ap.]; mon penmakuuerr B. H. Speiruna. — 2-e¢ m3g. —
Mocksa : U3narensctBo HOpaiit, 2023. — 378 ¢c. — (IIpodeccuonansHoe obpaszoBa-
Hue). — ISBN 978-5-534-09603-3. — Tekct : anekTpoHHbI // OOpazoBareiabHas
wiargopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/511618

12.  Konecnukop C.UM. O6mias Ouosiorus. : yuye6Hoe mocodue / KojaecHUkoB
C.1. — Mocksa :KnoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07/383-4. —
URL.: https://book.ru/book/949522 — Texkcr: DJICKTPOHHBIN.
https://book.ru/book/949522 (Ocnosnoe anekmponnoe uzdanue — OOHU 4.).
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IMpunoxkenue

1. Ha Ttepputopun neca nmomanpto 100 kM2 €XerogHo NpOU3BOAWIM Ya-
CTUYHYIO pyOKy Jieca. Ha MOMEHT opraHu3anuy Ha 3TOM TEPPUTOPUH 3alIOBEIHUKA ObI-
10 ormedeHo 50 joceil. Uepes S 5ieT YMCIEHHOCTD JIOCceH yBenuuuiach 10 650 roJyos.
Emre uepes 10 et konnuecTBO Jioce yMEHbIIMIOCH 10 90 roI0B U CTa0UIN3HPOBATIOCH
B nocinenytomue roasl Ha ypoBHe 80-110 romoB. Omnpenenure YUMCIECHHOCTh U ILUIOT-
HOCTh TIOTOJIOBbSI JIOCEH uepes3 5 JIeT mociie co3Aanus 3anoBeHuka. OObsICHUTE IPUYH-
HbI U3MEHEHUN YHCIIEHHOCTH 0CO0EH.

2. Ha tepputopun neca minomansio 100 kM2 €XEroaHo MpPOU3BOJWIM Ya-
CTUYHYIO pyOKy Jieca. Ha MOMEHT opraHu3aiuu Ha 3TOW TEpPUTOPUHU 3aTIOBEAHUKA ObI-
10 otMeueHo 50 soceil. Uepe3 S5 J€T YMCIEHHOCTD JIoce yBenuuuiachk 10 650 romios.
Emie uepes 10 et koaudecTBo J10ceil yMEHbIIMIOCH 10 90 rojioB U CTaOMIM3UPOBATIOCH
B nociueaytomue roapl Ha ypoBHE 80-110 ronos. Onpeaenure YMCIEHHOCTh W TUJIOT-
HOCTb TOT0JIOBbS JIocel uepe3 15 set mocne co3nanus 3anoBeaHuka. OObACHUTE MpHU-
YUHBI U3BMEHEHUN YMCIIEHHOCTU 0CO0OEH.

3. OxoToBebl YCTAHOBUIINA, YTO BECHOM Ha Iuiomaan 20 KM? TaeKHOTO Jieca
oburano 8 coboseil, u3 KoTopbix 4 caMku (B3pocible 0cOOM HE 00pa3yr0T MOCTOSHHBIX
nap). ExxerogHo ojiHa camka B CpeHEM MPUHOCUT TpeX AeTeHblme. Cpeauss cMepT-
HOCTb co00Jiel (B3pOCIBIX U JETEHBINIEH) Ha KoHell roja coctasisetr 10%. Onpenenu-
T€: YUCJICHHOCTh COO0OJIeH B KOHIIE T0/a; TUIOTHOCTH COOOJICH BECHOM; MOKa3aTeib
CMEpPTHOCTH 3a T'Of.

4, OxoTOBEBI YCTAHOBHIIM, YTO BECHOM Ha ruromaaun 20 KM2 TaeKHOTO Jieca
obutasno 8§ coboeit, 3 KOTOPBIX 4 caMKu (B3pOCIIbIE 0COOM HE 00pa3yrOT MOCTOSIHHBIX
nap). ExkerogHo o/lHa caMka B CpeIHEM NPUHOCUT TpeX AeTeHbliei. CpeaHsst cMepT-
HOCTb c000JIeH (B3pOCIIBbIX U ACTEHBIIICH ) Ha KoHel rojia coctaBnsgeT 10%. Onpenenu-
T€: YUCIIEHHOCTh CO00JIeH B KOHIIE rojia; IUNIOTHOCTh CO0O0JIEH B KOHIIE TO/1a; MOKa3aTelb
POXKIa€MOCTH 32 TOI.

5. KaxoBa Gnomacca m01eBbIX YepBeil, KOTOPYIO MOYKHO TOJIYYHTh 32 1 TOA
MIpH YCJIOBHH, €CJIM B KOMIIOCT OyJieT nepecakeHo 150 yepBeil, a MX KOJTUYECTBO B Te-
yeHue roaa ysennuubaerca B 1000 pa3. Macca ognoro uepsst — 0,2 1.

6. Jsist TOrO, 4TOOBI BBDKUTH CEpOil xkabe HEe0OX0IMMO ChECTh B JICHb 5 CIIH3-
Herl. Ha momaau 1 ra oburtaer 10 xab. PaccumTtaiite maccy BpemuTeneil, KOTOPBIX
YHUYTOXAT Kabbl Ha moJie miomanpio 10 ra 3a temioe BpeMs roja (C Masi o KOHEI[
ceHTs0ps, 3a 150 nueir).

7. HazoBute opraHusmbl, KOTOpbIE JOJDKHBI OBITH Ha MPOMYIICHHOM MECTE
CJICIYIOILEH TTUIIEBOU LETIH:

ceMeHa — ?—> raJifoKka — aucT

8. HazoBute opranm3mMbl, KOTOPBIE TOJDKHBI OBITH Ha MPOIYIIEHHOM MECTE
CJIEAYIOILIECH NUILIEBOM LETIH:

TpaBa — Ky3HEUUK —> 7—> yXK

9. HazoBute opraHusmbl, KOTOpbIE JOJDKHBI OBITH Ha MPOMYIIEHHOM MECTE
CJICIYIOILEH TTUIIEBOU LETIH:
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CEMEHa — 7—> KYKYIIIKa

10. HazoBute OpraHM3MbI, KOTOPBIC TOJDKHBI OBITH HA MPOIYIIECHHOM MECTE
CJICIYIOILEH TTUIIEBOU LETIH:

JpeBeCUHaA—> 7—> JsTeN

11. ITocTpoiTe cXxeMbl NUIIEBBIX LIETIEH, HCIOIb3YS MEPEUYNCICHHBIE HUXKE Op-
TaHU3MBI:

TpaBbl, KPOJIMK, TIOYBEHHBIE TPUOBI, TOJHBIN KYCTapHUK, KYK-HABO3HHK, PACTH-
TETBHOSTHOEC HACEKOMOE, MayK, BOpoOeH, sicTped, BOJK, JIMCHIIA, COBAa-HESCHITh, YK,
TpaBsiHASI JISATYIIKA, 3asI], TIOJIeBKa, TIisI, 00XbsI KOPOBKA, Ty0, MEIYHHUIIA, MyXOJOBKA,
KOpO€eJ, MyXa-KypyaJika.

12.  PaccumTaiite, CKOJIbKO MOHAA00UTCS (DUTOIIAHKTOHA, YTOOBI BBIPOCIIA O/T-
Ha 1ryka Becom 10 kr (muieBas 1enb: GUTOMIAHKTOH —> 300IUIAHKTOH —> MEJIKHE Pbl-
Obl — OKYHb —> IIIyKa). Y CJIOBHO MPUHUMANTE, YTO HA KaKJIOM TPOPUUYECKOM YPOBHE
BCET/1a MOEJAI0TCS TOJIBKO MPEACTABUTEIN MPEIbIAYILIETO YPOBHS.

13.  PaccuuTaiiTe, CKOJIBKO HY>KHO TPaBbl, YTOOBI BRIPOC OJIUH OPEJI BECOM S5 KT
(nuiieBas LeTb: TpaBa—> 3as1—> Opel). Y CIOBHO MPUHUMAKNTE, UTO HA KaXJI0M Tpodu-
YECKOM YPOBHE BCET/1a MOEAI0TCS TOJIBKO MPEACTABUTEIIN NMPEbIAYILETO YPOBHS.

14.  PaccuuTaiiTe, CKOJIBKO MOHAA00UTCS (PUTOIUIAHKTOHA, YTOOBI BBIPOC OJMH
MenBeab BecoM 300 kr (mumieBasi 1enb: (PUTOIUIAHKTOH —> 300IIAaHKTOH —> MEJKHE
pPBIOBI —JI0COCh—> MEJIBE/Ib). Y CIOBHO MPUHUMANTE, YTO HA KaXJIOM TpOohUYECKOM
YPOBHE BCET/1a MOEAI0TCS TOJIBKO MPEACTABUTENN MPEAbIAYIEr0 YPOBHSI.

15. PaccumTtaiite, CKOJIbKO MOHAJOOUTCS (PUTOIUIAHKTOHA, YTOOBI BBIpOCIA
oauH cuHui KUt BecoMm 150 000 kxr (muieBas uemnb: GUTOIIIAHKTOH —> 300TUIAHKTOH —>
CUHUHM KUT). YCIOBHO MPUHUMANTE, YTO HA KAXJIOM TPO(PUUIECKOM YpPOBHE BCEra Io-
€Iar0TCs TOJIBKO MPEICTABUTENN MPEABIIYIIETO YPOBHSI.

16. Ompenenure, KaKyr0 MacCy pacTCHUH COXPAHUT OT MOEIaHUS T'yCCHUIIAMHU

rapa CUHUIL P BBIKAPMJIMBAHUHU 2 NITEHIOB. Bec ogHoro nrexna 4 rpamma.

17. Kakas macca pacTeHUM HE0OXOJauMMa JIsl CYIIECTBOBAHUS BOJIKA MacCOM

30 kr, u3 koTopsix 60% — Boga?
18. Ompenenure, KaKyr0 Maccy pacTEHUN COXPAHUT OT MOEIaHUsI T'yCEeHUIIaMHU

rapa CMHHII IPY BBIKAPMJIMBAHUM 4 NITEHIOB. Bec 0fHOrO nrexna 5 rpamMmma.

19. Kakas mMacca pacTeHuil He00X0IMMa JIsl CYIIECTBOBAHUS JIUCHI MACCOU
12kr, u3 koropsix 60% — Boga?

54



MMPAKTUYECKAS PABOTA Ne6
OTxo0abI NPOU3BOACTBA

1. Heab padoThl: NOIYYUTh NPAKTUUECKUE HABBIKMA ONPEIEIECHUs Kilacca
OTaCHOCTH OTXOJIOB, arperaTHOE COCTOSIHUE, 00pa3yIomunXCcs Ha pabodyeM MecTe, B CBsI-
34 ¢ Oyayliei crenuaabHOCThIO.

2. Bpemsi BoinoJiHenusi pa6orbi: 80 MmuH

3. KpaTkue Teoperuyeckue cBeieHUsA

OTxoabl NPOU3BOACTBA U MOTPeOdJIeHUsI — OCTaTKU ChIPbs, MATEpUAJIOB, MOJY-
($habpuKaToB, UHBIX U3JCIUNA WIH MPOTYKTOB, KOTOPhIE 00pa30BaIUCh B MpOIECce MPO-
M3BOJICTBA WJIM MOTPEOJICHUs, a TaKKe TOBAphI (IIPOYKIIUS), YTPATUBIIUE CBOU TOTpeE-
OUTENIbCKUE CBOMCTBA.

BoABIIMHCTBO BHIOB MPOMBIIIUICHHONW MNPOAYKIIUU, BKJIIOYAsi CIIOXKHBIE WHTEN-
JIEKTyalbHble KOHCTPYKIIMU MPEJCTABISIOT COOON OTIOKEHHBIA 0TX0A. [0 okOHUaHUU
’KU3HEHHOT'O [IUKJIa BO3HUKAET BOIIPOC O €r0 3aXOPOHEHUU WM repepadboTKe.

Omxo00bt paznuyaromces:

1) 10 MIPOUCXOKICHUIO:

- OTXOBI MPOU3BOCTBA (TIPOMBIIIICHHBIC OTXOIbI)
- OTXOJIbl TOTPEOIICHHS (KOMMYHAJIbHO-OBITOBBIE)
2) TI0 arperaTHOMY COCTOSHHUIO:
-TBEpbIE
- JKUJIKHE
- ra3000pa3HbIe
3) 1Mo Kaccy omacHOCTH (Uit YeoBeKa U / Wi IJIs OKPYIKAIOICH IpHUPO/I-
HOU cpenbl)

OTx01bl B 3aBUCUMOCTH OT CTEIIEHH HEFaTUBHOI'O BO3JICHCTBUS HA OKPYKAIOIIY IO
Cpeny MOApa3AesiFOTCs B COOTBETCTBUU C KPUTEPUSMH, YCTAHOBIEHHBIMH (henepab-
HBIM OPTraHOM HMCIOJHUTEIBHOM BJIACTH, OCYIIECTBIISIIOIINM TOCYIAPCTBEHHOE PETYJIN-
poBaHKE B 00JIACTU OXPaHbI OKPYKAIOIIECH CpeJibl, HA MATH KJIACCOB ONMACHOCTH:

I ks1acce - Ype3BBIUANHO ONACHBIE OTXObI

IT kJ1acc- BBICOKOOIACHBIE OTXOIbI

III kacc- yMepeHHO omacHbie 0TX0Abl [V Kiiacc- MajloOmacHbI€ OTXO/bI

V KJ1acc- NpakTUYECKU HEOMACHBIE OTXOIbI

Kpurepuu oTHeceHHsI OMACHBIX 0TX0J0B K KJIACCY OMACHOCTH VISl OKPYKa-
e npupoaHoi cpeani (OIIC)

Crenens BpenHoro | Kpurepuu orHecenust orxonos |  Kuacc omacnoctu ot-
BO3/1eliCTBUSA OT- K KJIACCY ONACHOCTH xojaa
xo10B Ha OIIC
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Ou4eHb BhICOKASA DKoJIorHyYecKas cucreMa Heo0- | 1-if kiacce

patumo HapyuieHa. llepuon Upe3BbIyaliHO OIaCHBIE
BOCCTAHOBJICHUS] OTCYTCTBYET.
Bricokas DKoJoru4ecKasi CucTeMa CHilb- | 2-i KJiacc

HOo HapyueHa. [lepuon Boccra- | BeicokoonacHeie
HOBJIEHUA — HEe MeHee 30 et
HOCJI€ TMOJHOIO YCTPaHEHMsI HC-
TOYHUKA BPEHOTO BO3/EH-

CTBHUSL.
Cpenusis DKoJioruueckas cuctema 3-1i KIace
HapymeHa. [lepuos Boccra- YMepeHHO onacHbIe

HOBJICHUA — HE MeHee 10 et
MOCJIE CHUKEHHS BPETHOTO
BO3JICUCTBUA OT CyIIECTBYIO-
1IETO UCTOYHHUKA.

Huskas DKoJIOTHYECKas CUCTEMA 4-ii xnacc
HapyueHa. [lepuon camoBoc- ManoonacHeie
CTAaHOBJICHHS — HE MEHee 3
JIET.
OueHb HU3Kas DKoJyiornyeckasl cuctema npax- | 5-i kmace
TUYECKH HE HapYILIECHA. [IpakTruecku Heonac-
HbIE

[Tpuxazom Pocnpupoanamzopa ot 18.07.2014 Ned45 yTBepxkaeH QenepasbHbIMA
KJIaCCU(PDUKAIMOHHBIM KaTaJlor OTXO0J0B (3apeructpupoBaHn B MuHiocte Poccun
01.08.2014 N 33393) (nanee -®KKO). /laHHbBIN JOKYMEHT BCTYNHJI B CHIy ¢ 1 aBrycra
2014 rona.

Knaccuduxarus orxono B ®KKO BeimonHeHa 1o ciieayomuM KiaccupuKaim-
OHHBIM IIPHU3HAKAM: MPOUCXOKACHUIO, YCIOBUSAM 00pa30BaHUs, XUMUYECKOMY U (WJIN)
KOMIIOHEHTHOMY COCTaBY, arperaTHOMY COCTOSIHUIO U (pru3ndeckoit hopme.

Koa xaxnoro Buna orxon0oB umeet 11-3HauHyr0 CTPYKTYpY.

[lepBble BOCEMb 3HAKOB KOJa MCIOJB3YIOTCS ISl KOJUPOBAHUS MPOUCXOXKICHUS
OTXOJIOB U UX COCTaBa, ICBATHINA U ACCATHIN 3HAKHU KOJIa - JUIsl KOJAUPOBAHUS arperaTHo-
ro coctosinus u usnyeckot popmpel. OAMHHAIIATHIN 3HAK MOKA3bIBAET KJIACC OMACHO-
CTH OTXOJ]a B 3aBUCHUMOCTH OT CTEIEHU HETaTUBHOI'O BO3JCHCTBHS HA OKPYKAIOULYIO
cpeny.

B 11-om 3nHake xoma nudpa 0 ucmonbzyercs Ay OJIOKOB, THUIIOB, MOJTUIIOB,

TPYIII ¥ TOATPYIIIT; TSl BUAOB OTXOIOB 3Havaras mudpa o003HavyaeT:

1 - |-i1 k1acc omacHoOCTH;

2 - |1-# xj1acc omacHoCTH;

3 - Ill-# ximacc omacHoCTH;
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4 - IV-1i KJ1acc OMacHOCTH;
5 - V-i1 K1acc OImacHOCTH.

4. [epedennb 060pyaoBaHus: KiaccupuraTop orxoaoB https://rpn.gov.ru/fkko/
MOOWIIBHBIN TeNIe()OH, KOMITBIOTE.

5. IlopsiioK BBHINIOJIHEHUS] padOTHI:

1. O3HaKOMUTBCA ¢ KPATKUMHU TEOPETUUECKUMHU CBEJICHUSMH.

2. IlepetiTn Ha caiT https://rpn.gov.ru/fkko/

3. Tloap3yscek Kiaccu(puKaTopoM OTXOAOB, ONPEAEIUTh M BBIIUCATH KO, BUABI
OTXOJIOB, CBSI3aHHBIE C Ballled Oyaylled CHEeUalbHOCThIO, ONPENEIUTh CTETIEHb
UX OITACHOCTH.

. Copeprxkanue oTyera:

. HaumeHnoBanue paboThl

. llenb paboThI

. [lepeyenn o0opyaoBaHUs

. [Topsimox BeIMONTHEHUST PAOOTHI

. Uudopmanus o npojienanHon padoTte
. OTBeTHI Ha KOHTPOJILHBIE BOITPOCHI

NN DN WD~

7. KoHTpOoJIbHBIE BONPOCHI
1. UTo OTHOCAT K OTXOJaM IIPOHU3BOJICTBA?
2. YTo OTHOCAT K 0TXOJaM MOoTpeOIcHus?
3. YTO OTHOCST K OAaCHBIM OTXO1am?

8. Cnucok JinTepaTypsbl

13. Aradonosa, U. b. buosnorus. ba3oBbelii ypoBeHb : yueOHUK JjIs1 00Opa3oBa-
TEJTBHBIX OpTaHM3AINi, peaTu3yIImuX 00pa3oBaTelbHbIC MPOrPAMMBI CPEAHETO TPO-
(beccuonanbHoro odpazopanus / U. b. Aradonona, A. A. Kamenckuii, B. . Cuorna-
30B. — Mocksa : I[IpocBemenue, 2024. — 271, [1] c. : mn. — (Yuebnuk CIIO). —
ISBN 978-5-09-113524-4. - Texct ; AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157269 (Ocnoenoe snekmponnoe uzdanue — ODHU
1.).

14. AradonoBa, U. b. buosnorus. ba3zoBeiit yposenb. [Ipaktukym : yueOHOE
nocodue, pa3paboTaHHOE B KOMIUICKTE ¢ YU€OHUKOM JUIsl 00pa30BaTEIbHBIX OPraHU3a-
WA, pean3yommXx 00pa3oBaTebHbIE MPOrPaMMbl CPEIHETO MPOodheCcCHOHATHFHOTO 00-
paszoBanus / U. b. Aradonosa, B. . CuBorna3zoB. — Mocksa : [IpocBemnienue, 2024, —
112 ¢. — (YVuebnuk CIIO). — ISBN 978-5-09-112641-9. - TekcT : AIEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocrosroe snekmponnoe uzdarue —
0241 2.).

15. Amngpeea, T. A. buosorus : yudeOHoe mocodoue / T.A. AHapeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkcr :
anektponHbId. - URL: https://znanium.ru/catalog/product/1209230

57


https://rpn.gov.ru/fkko/
https://rpn.gov.ru/fkko/
https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/1209230

16. Axmenosa, T. U. buonorus : yue6noe nmocooue / T. . Axmenosa. - Mockga :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Texkcr : amekrponnsiii. - URL:
https://znanium.ru/catalog/product/1689573

17.  buonorus : yaeOHUK U IPAKTHKYM JJIsI CPEAHETO PO(HEeCCHOHATBLHOTO 00-
pazoBanusi / B. H. Apeirun [u ap.] ; nox pemakmuedt B. H. SIppiruna. — 2-¢ w3m. —
Mocksa : U3marensctBo FOpaiit, 2023. — 378 ¢c. — (IIpodeccuonanpHoe obpazoBa-
Hue). — ISBN 978-5-534-09603-3. — Tekcr : snextpoHHbIH // OOpazoBarenbHast
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511618

18. Konecnukop C.UM. O6mias O6umosiorusi. : yuebHoe mocobue / KojecHukoB
C.N. — Mocksa :KnoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. —
URL.: https://book.ru/book/949522 — Texkcr: DJIEKTPOHHBIH.
https://book.ru/book/949522 (Ocnoeroe snekmponnoe uzoanue — OOHU 4.).
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JIABOPATOPHASA PABOTA Nel
HN3yyeHune KaTaJIUTHYIECKON AKTUBHOCTH epMEHTOB

1. Heanb padoThl: MOIYYUTHh MPAKTHYCCKUE HABBIKY BBISBICHUS KAaTAJIUTH-
yecKoi (yHKIIUU OEIKOB B KUBBIX OpTraHU3MaX, MPOBEACHHS OIMBITOB M OOBSICHEHUS
pe3yIbTaTOB pabOTHI.

2. Bpemsi BoinoJiHenusi pa6orbi: 80 MmuH

3. KpaTkue TeopeTruyeckue cBeleHUsA

®depmentsl (oT nat. fermentum «3akBackaw), wiaM 3H3UMBL (0T rped. {Oun,
gvlolov «3aKBacKa»), 0OBIYHO CI0XKHBIe OeakoBbIie coeannenus, PHK (pubo3umsr) miu
UX KOMIUIEKCHI, YCKOPSIOIIME XUMHUYECKHUE PEAKIMU B KUBBIX CHCTeMaX. belkoBble
(dbepMeHThI CUHTE3UPYIOTCS Ha pubdocomax, a PHK - B spe.

Kax b1l pepMeHT, CBEpHYTHIN B ONPEACIEHHYIO CTPYKTYPY, YCKOPSET COOTBET-
CTBYIOIIYI0 XUMHUYECKYIO PEaKIIMIO: PEareHThl B TaKOM peaKIMy Ha3bIBAIOTCS CyOCTpa-
TaMH, a TOTyJaloNIruecs BemecTBa - mpoaykramMu. depMeHThI crienuuaHbl K cyocTpa-
tam: HanpuMmep, ATd-a3a karanuzupyer pacuieniaeHue ToJbko ATO.

depMeHTaTHBHAS AKTUBHOCTh MOXET PETYJIMPOBATHCS aKTHUBATOpaMH (ITOBBI-
IaThCS) U UHTUOUTOpPaMU (TMIOHUKATHCS ).

depMeHTHI PHUCYTCTBYIOT BO BCEX KHUBBIX KJIETKAX M CIIOCOOCTBYIOT IpEBpaIiie-
HUIO OJTHUX BEIIECTB B pyrue. DepMeHTHI BBICTYIAIOT B POJIM KaTaIN3aTOPOB MPAKTH-
YECKd BO BCEX OMOXMMHUYECKUX PEaKIUSX, MPOTEKAIOIMUX B KUBbIX opraHuzmax. K
HacTrosiieMy BpeMeHu onucano 6osee S000 pazubix pepmeHTOB OHU UTPAIOT BAXKHEH-
IIyI0 POJb BO BCEX MpoIleccax >KU3HEACATEIbHOCTU, HAMPABISisA U PEryIupys oOMeH
BEIIIECTB OpPraHu3Ma.

[Tono6HO BceM KatanmmzaTtopam, (epMEHTHI YCKOPSAIOT KaK MPsSMYI0, TaK U 00part-
HYIO PEaKIMI0, TTIOHIKAsI DHEPTUIO aKTUBAIMH Tpollecca. XUMUYECKOE paBHOBECHE MPU
ATOM HE CMENIAETCS HU B MPSMYIO, HU B 00paTHYIO CTOpOHY. OTIMYUTEIBHOU 0COOCH-
HOCTBIO (DEpPMEHTOB TI0 CPAaBHEHHUIO ¢ HEOCIIKOBBIMH KaTaJIM3aTOPAMU SIBIIICTCS WX BBI-
COKasl CIeU(PUIHOCTD - KOHCTaHTa CBSA3BIBAHUS HEKOTOPBIX CYOCTPAaTOB C OEITKOM MO-
ket pocrurath 107'° Mons/n u menee. Kaxknas mMosexyna depMenTa crocobHa BhIIOI-
HATH OT HECKOJIBKUX THICSY JI0 HECKOJIBKHX MUJUTHOHOB «OIEepaIiiii» B CEKyHY.

O deKTUBHOCTh (PEPMEHTOB 3HAYUTEIHHO BbIIIEC PHEKTUBHOCTH HEOETKOBBIX
KaTan3aToOpoB - (PEPMEHTHI YCKOPSIOT PEAKIUI0 B MIULTHOHBI M MUJUIHAPILI pas,
HEOEJIKOBBIE KATAIM3aTOPHI -B COTHU U THICSIYH Pas3.

bynyuu karanmuzatopamu, Bce GepMEHTHI YCKOPSIOT Kak MPSMYy0, TaKk U oOpat-
HYIO PEaKIIUU.

Ammiaasa (np.-rped. duvlov - Kkpaxmain) - GepMEHT, MIHKO3WI-THAPOja3a, pac-
MISTUTSTFOIIN I KpaxMall 10 OJIMTOcaxapuioB, OTHOCUTCS K (DepMEHTaM THIICBApECHHUSI..
AwMmniiaza TpUCYTCTBYET B CIIIOHE UEJIOBEKa M HEKOTOPBIX MIICKOMHUTAIONINX, Tae (ep-
MEHT HaYyMHAeT XMMHYECKUH Tpoliecc MepeBapuBaHus NMHINUA. [IpOTYKTHI ¢ BBHICOKUM
coJiepkaHUEM KpaxMajia U HU3KUM COZCp)KaHWeM caxapa, TaKHe Kak puc M KapTodeb,
MOTYT MPUOOPETATh CIAAKOBATHIN BKYC MPH JTUTSIILHOM MEePEKEBBIBAHNY 3a CUET Tpe-
BpallleHUsI aMUJIa30i Kpaxmana B caxap. [lomxenynounas »xene3a U CIIOHHBIE JKeJIe3bl
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D1%81%D0%BE%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%9D%D0%9A
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B1%D1%81%D1%82%D1%80%D0%B0%D1%82_(%D0%B1%D0%B8%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B1%D1%81%D1%82%D1%80%D0%B0%D1%82_(%D0%B1%D0%B8%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B5%D0%BD%D0%BE%D0%B7%D0%B8%D0%BD%D1%82%D1%80%D0%B8%D1%84%D0%BE%D1%81%D1%84%D0%B0%D1%82%D0%B0%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%B2%D0%B0%D1%82%D0%BE%D1%80_(%D1%84%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B)
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B3%D0%B8%D0%B1%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%84%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%BF%D0%B5%D1%86%D0%B8%D1%84%D0%B8%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B0_%D1%81%D0%B2%D1%8F%D0%B7%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BA%D0%BE%D0%B7%D0%B8%D0%BB-%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B0%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%85%D0%BC%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%B8%D0%B3%D0%BE%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B_%D0%BF%D0%B8%D1%89%D0%B5%D0%B2%D0%B0%D1%80%D0%B5%D0%BD%D0%B8%D1%8F

BBIICNIIIOT aMWIa3y, PacUICIUIAIONIYI0 KpaxMall 0 M- U TPUCAXapua0B, KOTOpbIE, B
CBOIO Ouepelib, MPEBPALIAIOTCS APYTUMU (PEepMEHTaAMH B TIIOKO3Y, UICTOYHHUK YHEPTHH
JUTSL OpraHu3Ma.

Karana3a (0T rped. KotoaAbm - pa3pyiiaTh, JOMaTh) - reMcoaepKanil GepMeHT
KJIacca OKCHUIOPENYKTa3; KaTAIM3UPYET PEAKLHUIO Pa3IoKEHHs MEPOKCHIA BOAOPOJA
(H202) na Boay u mosiekysipublid kuciopos (O2). Karanaza mmpoko pacupocTpaHeHa
B JKUBBIX KJIETKAX, /€ MPUCYTCTBYET B CIEIUATU3UPOBAHHBIX OPTraHeIiax — NEPOKCH-
comax. Ontumym aktuBHOCTH TTpu pH 6,0—8,0. Xapakrepusyercss oueHb BBICOKOW peak-
IIMOHHOW CITOCOOHOCTHIO: OfHAa MoJieKyia gepmenTa 3a 1 ¢ pazmaraer g0 105 monekyn
H202. KaTtanaza siBisieTcsl KaTaIUTUYECKU COBEPIIEHHBIM (PEPMEHTOM - OHA yCKOPSET
pasnokeHue nepokcuaa Bogopoaa B 90 munapaos pa3. buonornueckas GpyHkius ka-
Taja3bl. COCTOUT B pa3pyIllIeHUHd TOKCUYHOTO it opranu3MoB H202, o6pasyromierocs B
X0Jle MeTaboIMYecKuX mporeccoB. OnpeeneHre KaTaaa3Hoi aKkTUBHOCTH B SPUTPOILIH-
Tax UCHOJB3YIOT JJIsl AMATHOCTUKH psija 3a00JIeBaHUIA.

Ilepokcua Bogopoaa — siIOBUTOE BEILIECTBO, 00pa3yrolieecs B KJIETKE B MPOLIeC-
ce Ku3HenesaTenbHOoCTH. [IpuHuMas ydacthe B OOE3BpEKHMBAHUM pAJla TOKCUYECKUX
BEILIECTB, OH MOXET BbI3BaThb CaMOOTpaBJEHUE (JAeHATypauuio OEIKOB, B YACTHOCTH,
¢depmenToB). Hakomnenuto HoO, mpensTcTByeT (hepMEHT KaTalsia3a, pacpOCTPaHEHHbBIN
B KJIETKAaX, CIIOCOOHBIX CYIIECTBOBATh B KUCJIOpOAHOU atMocdepe. DepMeHT kartanasa,
pacuieruisast Ho Oz Ha BOly M KUCHOPOJ, MTpaeT 3allUTHYIO poiib B KieTke. dDepMeHT
(GYHKIIMOHHUPYET C OYE€Hb OOJIBIION CKOPOCTHIO, OJTHA €r0 MOJIEKYJa paclleruisieT 3a lc
200 000 monexkyn H,O,: 2H,0, — 2H,0 + O,

4. Ilepevyenb 000py/IOBAHMS :
1) npoOupKH, ITATHB I TPOOUPOK, MUHIIET, CTYTKA, IECTHK;
2) pactuTenbHbIe (KYCOYKH CBIPOTO M BAPEHOTO KapTodens) u )KUBOTHBIC (KY-
COUYKH CBIPOTO M BAPEHOI'0 MACA) TKAHH;
3) 3% pacTBOp MEPOKCHIA BOJIOPO/A;
4) Ilecoxk.

5. ITopsiioK BHINOJIHEHUSI pa0OTHI:
1. O3HaKOMUTBCS C KPATKUMU TEOPETHUECKUMHU CBEJCHUSIMHU.
2. BeimmosauTe padory:

1) [IpuroroBbTe CeMb MPOOMPOK U TIOMECTUTE B TIEPBYIO MPOOUPKY HEMHOTO
MecKka, BO BTOPYIO - M3MEJbUCHHBIM CHIPOW KapTodesib ¢ HEOOJBIIMM KOJIMYECTBOM
MecKa, B TPETHIO - KyCOUYEK CHIPOTO KapTo(essi, B YETBEPTYIO — U3MENbUECHHBIN ChIPOU
KapTodenb, B MATYI0 — KyCOYEK BapeHOro KapTodens, B IECTYIO - KyCOYeK ChIPOro Msi-
ca, B CeIbMYIO - KyCOUYEK BApEHOTO Msica.

2) Kannute B kaxayro u3 npoOUpPOK HEMHOTO mepokcua Boaoposa. Ilpona-
osronaiTe, 4To OyAeT MPOUCXOAUTH B KaXKI0U U3 TPOOUPOK.

CpaBHUTE aKTUBHOCTH M3MEJBYEHHOM U LEJON pACTUTENBHON TKaHHU.

3) 3anonHUTE TaOIHILy, TTOKA3BIBAIOIIY0 AKTHBHOCTh KXKIOH TKAaHU MPU Pa3IHYHOM
00paboTke.
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JleiicTBHE KaTaJIa3bI

Ne ipo- Conepxxknmoe npooUpKn Hao6aronaemble siBjieHust
OMpKH

1 IEeCOK

2 U3MEIIbYEHHBIN ChIpoil kapTodenb ¢ nec-

KOM

3 KYCOYEK ChIPOTO KapTodes

4 M3MEIBbYCHHBIN ChIPOH KapTodeab

5 KYCOYEK BapeHOTro KapTodes

6 KyCOYEK CBIpOro Msica

7 KyCOYEK BapeHOro MsAca

4) OOBsCHUTE MOTYYCHHBIC PE3YIbTAThHI, OTBETUB HA KOHTPOJHHBIC BOIIPOCHI.

. ConepixaHue oTuyera:

. HaumeHnoBanue paboThl

. enb paboThI

. [lepeyenn o0opyaoBaHus

. [Topsimok BBIMOTHEHUS paOOTHI

. Uudopmarnus o npozaenannoi padbote (3anmosiHeHHas Ta0IuIa)
. OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI

AN AN WDN—~=O

7. KoHTpOoJIbHBIE BONPOCHI

1. B xakux npoOupkKax MposiBUIach akTUBHOCTh pepmeHTa? OObICHUTE,
noyemy.

2. Kak niposiBIIsieTcsl akTUBHOCTH (DePMEHTA B )KMBBIX M MEPTBBIX TKAHSX?
OO0bsicHuTE HAOIIOJaEMOE SIBJICHUE.

3. Kakue BHYTpUMOJICKYIIIPHBIC CBS3H Pa3pyIIIINCh B (hepMEHTE KaTasia-
3€ MpH BapKe KapTodes U Msca, U Kak 3TO OTPA3UIIOCh B OTIBITE?

4, Kak BiuseT u3MelbueHUe TKaHU Ha aKTUBHOCTH (hepMeHTa?

5. Paznuyaetcst U akKTUBHOCTh (DEpMEHTA B JKUBBIX TKAHSIX PACTCHHU U
KUBOTHBIX?

6. Kak Obl BBI MpeIOkKUIN U3MEPUTH CKOPOCTh PA3JI0KEHUS TIEPOKCUIA
BOJIOpoaa?

7. Kak BBI cunTaere, Bce JiM )KMBbIE OPTraHU3MBI COZIepKaT PepMeHT KaTa-
na3y, o0ecreynBaloIni pa3IoKeHne mepokcuaa Bogopoaa? Oteer obocHyiTe.

8. Cnucok Jimreparypsbl

19. Aradonona, 1. b. buonorus. ba3oBsiil ypoBeHb : yueOHUK Jj1s1 0Opa3oBa-
TeNbHBIX OpPTaHW3alN, PeaTu3yIoNMX 00pa3oBaTelbHBIC MPOTPAMMBI CPEIHETO MpO-
dbeccuonanbHoro oopaszosanusi / . b. Aradonosa, A. A. Kamenckuii, B. 1. CuBorna-
30B. — Mocksa : I[IpocBemenue, 2024. — 271, [1] c. : mn. — (Yuebnuk CII0). —
ISBN 978-5-09-113524-4. - Tekct : AIEKTPOHHBIN. - URL:
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https://znanium.ru/catalog/product/2157269 (Ocnoenoe snekmponnoe uzdanue — ODU
1.).

20. AradonoBa, 1. b. buonorusa. ba3oserii yposenb. [Ipaktukym : ydeOHOE
nocoobue, pa3pabOTaHHOE B KOMIUIEKTE ¢ YUYCOHUKOM JIJIsi 00pa30BaTEIbHBIX OpraHu3a-
[N, pean3yoMmMX 00pa3oBaTelbHBIE MPOrPaMMbl CPEIHETO MPOo(HEeCCHOHATHFHOTO 00-
pazoBanus / W. b. Aradonosa, B. . CuBornazoB. — Mockga : [IpocBernienue, 2024, —
112 ¢. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TekcT : AIEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocnosnoe snexmponnoe uzdanue —
02U 2.).

21. Awnppeesa, T. A. buonorus : ydebnoe mocodbue / T.A. AnapeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - TekcrT :
anekTponHbii. - URL: https://znanium.ru/catalog/product/1209230

22. Axmenosa, T. U. buonorus : yueoHoe nmocooue / T. 1. Axmenosa. - Mockga :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekct : snextponHsii. - URL:
https://znanium.ru/catalog/product/1689573

23. buomnorus : y4eOHUK M MIPAKTUKYM IS CPETHETO MPOo(eccnoHaTbHOTO 00-
pasoBanusi / B. H. Speirun [u ap.]; mon pemakuumeit B. H. fApeiruna. — 2-e¢ m3g. —
Mocksa : U3marensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpHoe 0obpazoBa-
Hue). — ISBN 978-5-534-09603-3. — Tekcr : snextpoHHbId // OOpa3oBarenbHast
wiatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/511618

24.  KonecuukoB C.H. OOmas Ouosorus. : yuyeOHoe mocobue / KojecHukoB
C.1. — Mocksa :KnoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. —
URL.: https://book.ru/book/949522 — Texcr: DJICKTPOHHBIN.
https://book.ru/book/949522 (Ocnosernoe snekmponnoe uzoanue — OOHU 4.).

JJABOPATOPHAS PABOTA Ne2
CTpoeHHe KIIeTKH U KJIE€TOYHbIC BKJIIOYCHUS

1. e pa0doOTHI: MOJYYUTH IPAKTUUYECKHE HABBIKK IPUTOTOBICHHSI MUKPOIIpE-
napaToB pacTeHUM, pabOThl ¢ MUKPOCKOIIOM, BBISIBJICHUS PA3IHMUUA MEXKIY
U3Y4YaeMbIMU OOBEKTAMH.

2. Bpems BoinosiHeHust padorsi: 80 MuH

3. KpaTkue Teoperudeckue cBeieHUsA

Bce u3BeCTHBIE OJHOKJIETOYHBIE MU MHOTOKJIETOYHBIE OPTraHU3MbI ACNATCS Ha 2
TPYIIBI: TPOKAPUOTHI M AYKapuOThl. K mpokaproTaM OTHOCSTCS OaKTepUu U IIMAaHOOaK-
Tepuu. Y MPOKApPUOT B KJIETKaX HET 0()OPMIICHHOTO SIIpa.

K sykapmoram OTHOCSATCSI MPOTECTHI, TPUOBI, pacTeHUs U KUBOTHBIE. (s Bcex
AYKApUOTHUYECKUX KIJIETOK XapaKTEpPHBI OOIHe YepThl CTpoeHus. X 0COOEHHOCTHIO SIB-
JAE€TCS HAIMYME sipa U aapbimika. OT BHEIIHEW Cpelbl KJIETKa OT/AEJI€HA IUTOoIIa3Ma-
TUYECKOW MeMOpaHou - Tutazmanemmoil. [lox Helt HaxomuTcs reieoOpa3Has 4YacTh
KJIIETKM - HUTOIUIa3Ma. B muToriasMe pacnonoKeHsl Bce opraHouabl kinetku. K opra-
HouJaM kJeTtku otHocsTes: DIIC, kommieke ['onbaku, MUTOXOHAPHUH, JTU30COMBI, IJ1a-
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CTHJIbl, BaKyOJH, pruOOCOMBI, KJIETOUHBIM LIEHTp. LluTomnasma Takke COOEPKUT pas-
JINYHBIC BKIIFOYCHUS.

HecmoTps Ha ¢XOICTBO MO CTPOCHHUIO U XUMUYECKOMY COCTaBY, KJIETKU >KHUBBIX
OpraHU3MOB U3 PA3JMYHBIX LAPCTB KUBOW MPUPOJBI UMEIOT U CYIIECTBEHHBIEC Pa3JId-
qusl.

Knetkn rpuboB, pacTeHHIl U KUBOTHBIX Pa3IMYarOTCs MO CTPYKTYPHBIM U (u-
3M0JIOr0-OMOXUMHUYECKUM OCOOEHHOCTAM. Tak, Harpumep, KIETKU TpUOOB U pacTEHUM
MOMHMO TUIa3MaTHYECKON MeMOpaHbl OKPYKEHBI €Ille U MPOYHOM KJIETOUYHON CTEHKOH.
OnHako, XMMUYECKHIM COCTaB KJIETOYHOM CTEHKHM pasjinueH. Y pAacTEHUM OHA COCTOUT
IPEUMYIIECTBEHHO U3 LIEJUIIOJI03bl, @ Y TPUOOB B COCTaB KJIETOUHOM CTEHKH BXOIUT XU-
THH - BEIIECTBO, U3 KOTOPOT'O0 IIOCTPOEH HAPY’KHBIN CKEJIET YICHUCTOHOTUX KUBOTHBIX.
VY JKMBOTHBIX KJIETOK KJIETOUHBIX 000JIOUEK HET.

B otnnuune oT )KMBOTHBIX, KJIETKH PACTEHUN U TPUOOB UMEIOT KPYIHYIO BaKyOJIb.
Yem crapiue KJIeTKa, TeM BaKyosb OoJiblie. PacTurenbHas KieTKa COJAEPKHUT B CBOEM
COCTaBe MJIACTUABI. XJIOPOILIACTHI (COAEpKAT XJIOPOPHUILI, OKpAILLIEHBI B 3€JIECHBIH BET,
o0ecneunBaOT CUHTE3 OPraHUYECKUX BEILIECTB); JEHKOMIACThl (OE€CLBETHBI, B OCHOB-
HOM CJIyXaT JUIsl 3araca NUTaTeJIbHbIX BEIECTB); XPOMOIUIACTHI (COAEpKAT MUTMEHTHI,
MPUAAIOIINE KIIETKAM >KEJIThIM, KpaCHBIM WJIM OPaH>KEBBIN 1IBET, HAIPUMED, KAPATUHOU-
1bl). B K1eTkax >KMBOTHBIX M TPUOOB IUIACTU/IBI OTCYTCTBYIOT, TO3TOMY JIMILIb PACTEHUS
MMEIOT aBTOTPO(HBIN crI0CO0 NMUTaHus. Pa3zinuuuns mpocieKuBatoTCs U B TUIIE 3allaCHBIX
NUTATEJbHBIX BelleCTB. Tak, y TpMOOB U JKUBOTHBIX PE3EPBHBIM YIJIEBOJIOM SIBIISIETCS
IJIMKOTEH, a Y PacTeHWM - Kpaxman. Emie oqHuM pasinudueM sIBIISIETCS OTCYTCTBHUE Y
pacTeHU LICHTPUOJIEH.

Puc. 1 Crpoenue KUBOTHOM KIIETKH

M WKp OB OPCHHKM

MnazmaTuyeckan

Annapar Monkg membpaxa

Uutockener

[nagkan
JHAONNA3MATH4ECKAA T
CeTh '

LieHTpHanK

Nz0comel

Obonouka PuBocomel
Anpa

AQpbIW Ko
Aapo

[haHynapHaa
3IHAONNAZMATHIECKAA
CeTb

MUT 0XOHAP MK

Luronnazma
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Puc. 2
HHE
T€Jlb-
KJIETKH

YcrpoiicTBO 1 padoTa ¢ MUKPOCKOIIOM

1.Okynsip;
2.Tyb6yc;
3.00bEKTUBEI,
4.3epkaino;
5.1ITaTus;
6.3axuMm;
7.CTonuk;
8.BunT

CTeHka
KNETKH

LiekTpansHas

BakyoNb

MUTOXOHAPUM ——— /

Annapat
[onka

PuBocomMbl

Anpo
Aapeiw ko

Mnankan

JHAonnasMaTmeckan -

CeTb

Liuronnasma

XnoponnacTl

Mnazmaruyeckan
MembpaHa

Mnamodecma

TIH30COMBI

OBonouka
Aana

haHynApHanA
IHAOMNA3MAT HYLCKAA
CETh

Crpoe-
pacTu-

HOH

[ToctraBbTe MEpen cOOOK MUKPOCKOI TaK, YTOOBI IITAaTUB ObLT OOpaIlleH K BaM, a
ctoiauk ot Bac. IloctaBpTe B pabouee MmosiokeHHE OOBEKTUB C MaJIbIM YBEIUYECHHUEM
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(+8). I'msaas B OKyJIsIp, OCBETUTE € MTOMOLIBIO 3€pKajla WM 3JIEKTPOHHOM MOJCBETKHU I10-
ne 3penus. llonoxxure Ha NMpeIMETHBIM CTOJMK TOTOBBIM IIpEnapar, IPUKMUTE €ro
kiemMMaMu. OCTOPOKHO Bpallias MaKpOMETPUYECKHUE BHHTHI, OIMYCTUTE OOBEKTUB TaK,
YTOOBI OH HAaXOAWJICS HA PAcCTOSHUU 2-3 MM OT mpemnapara. Tenepb Iisias B OKYJsp,
ME/IJIEHHO MMOJHUMANTE 0OBEKTUB 10 TE€X MOP, MMOKA B MOJIE 3pEHUS HE MOSABUTCS YETKOE
n3zobpaxenne oobekra. PaccMorpuTe 00bEKT mpu OonblieM yBenudeHuH. Jljis 3Toro
MOCTaBbTE B paboyee nonoxkenue o0bekTuB (+40). 3aTem HaCTpoOUTE HA PE3KOCTh U300-
pakeHHe 00BbEKTa C MOMOILBI0 MUKPOMETPUYECKUX BUHTOB. YBEJINYEHUE MUKPOCKONA
pPaBHO IIPOM3BEJICHUIO YBEJINYEHHsI OOBEKTUBA Ha yBEJIWYEHHUE OKYyJsipa. s TunuyHo-
ro MCCIEI0BATENBCKOIO MHUKPOCKOIIA yBEJIWYeHUEe OKyJsipa paBHO 10, a yBennueHue
00bexTuBoB — 10, 45 u 100.

4. IlepeyeHb 000py10BaAHMSI:
5) MUKpOCKOII, IpeIMETHBIC ¥ TIOKPOBHBIC CTEKIIA, (PUILTPOBaIbHAS Oymara,
npenapoBaibHas UTJIa, THHIET, TUTIETKA.
6) xiyOHu kapTodens, roJIoBKa JIyKa, pacTBOp Hoja, BOja,
7) (bukcupoBaHHBIC TpENapaThl TKAHSH PACTCHHUI 1 KHBOTHBIX

5. IlopsinoK BBHINIOJIHEHUS] pa0OTHI:
1. O3HaKOMUTBCS C KPATKUMHU TEOPETHUYECKUMH CBEJCHUSMMU.
2. BBIIOTHUTE OTIBITHI:

OnbiTNel. Ilpuzomosnenue u usyuenue npenapama Koxcuybl ayKa.

a) OT YELIYHKH JIyKa OTAEIUTEe HEOOJIBLIYIO YaCTh AMHUAEPMUCA U TTOJO0KHUTE B Kall-
10 OAKPAIIEHHOM WOJIOM BOJIbI HA MPEAMETHOE CTEKIIO;

0) pacnpaBbpTe MpenapaT Uriol WU HAKPONTE MOKPOBHBIM CTEKJIOM, yAAJIUTE W3-
OBITOK BOJIbI (PHIIBTPOBATILHOM OyMarowu;

B) pacCMOTpUTE MPUTrOTOBJIEHHBIA Mpenapar cHavaja Moj MajibiM, a 3aTeM IOJ
OOJIBIIINM YBEJIUYEHUEM;

I) caenaiTe pucyHoK, 0003HaYbTE BUAUMBIE YACTU KIETKH

OnbiTr Ne2. Ilpucomoenenue u usyuenue npenapama KiemoK KI1yOH:A
Kapmodghens.

a) co cpesa KITyOHs KapTodesisi COCKOOJIUTh UTJIOH HEMHOTO MSIKOTH;

0) moMecCTUTE €€ Ha MPEIMETHOE CTEKJIO B KaILIIO BOJbI, OKPAIIEHHYIO CJIa0bIM pac-
TBOPOM HOja, HAKPONUTE TMOKPOBHBIM CTEKJIOM, YAAJINTE MU30BITOK BOJBI (PHILTPO-
BaJIbHOW OyMaroi;

B) PACCMOTPUTE MPUTOTOBIICHHBIN MpemapaT Mo MajibiM, a 3aTeM IO OOJIBIITUM yBe-
JTUYCHUEM MUKPOCKOTIA:

T) clieJaiTe pUCYHOK, 0003HAYbTE BUANMbBIC YACTH KIETKH, YKOKUTE 3€pHA 3aracHo-
ro BEIEeCTBa - Kpaxmaia.

OnbiTNe3. H3yuenue mukponpenapama cmeonia 2epanu.
a) pacCMOTpHTE Tpemnapar cTe0Jis repaHu 1MoJi MaJIbIM, a 3aTeM Mo]1 OOJIbIITUM yBe-
JUYEHUEM MHUKPOCKOIIA;
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0) cienaiiTe puCyHOK, 0003HAUbTE 3€pHA XJIOpPOQHUILIA.

OnbiT Ned4. H3yuenue mukponpenapama s#cugomHuoil Kiemku.
a) pacCMOTpUTE MpernapaT KIETOK KUBOTHOM KJIETKH MOJ MallbiM, a 3aTeM Moj
OOJIBITIM YBEIMYEHUEM MUKPOCKOIIA;
0) caenaiiTe pucyHOK, 0003HAYbTE BUAUMBIC YaCTH KIICTKH.
3. 3anonHuTe TaOIHUILY

CpaBHI/ITeJILHaﬂ XapaKTepUCTUKA paCTI/ITeJIbHOﬁ H JKMBOTHOM KJIETKH

IIpusnaku PacTuresibHas KJIEeTKA 7KuBOTHAsI KJIEeTKa

KnerouHas cTeHka

[lutonnasma

SAnpo

InacTuaer

Kpynnas BakyoJib

6. Conep:xaHue oT4eTA:

1. HaumenoBanue paboTbl

2. lenb paboTh

3. [lepedyenn oOopyaoBaHUs

4. TlopsimOK BBIOJHEHUS PaOOTHI

5. Uudopmanus o npojenanHo pabote (Ha3BaHUs ONBITOB, PUCYHKH, 3alI0JHEH-
Has Ta0JIuIIA)

6. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI

/. KoHTpOJIbHBIE BONIPOCHI
1. UeM npokapuoTHyecKas KJIeTKa OTJIMYAETCS OT 3yKApUOTUYECKOM?
2. KakoBbI OCHOBHBIE OPTraHOU/Ibl dKUBOTHOW KJIETKU?
3. KakoBbI OCHOBHBIE OPTaHOU/IBI PACTUTEIHHOM KIETKU?
4. Kakyto poJib BBITIOJHSET SIpO?
5. B yem cX0J1cTBO )KUBOTHOM M PaCTUTEIIBHOM KIICTOK?
6. B ueM paznuuus )KUBOTHOM M PACTUTEIHHOU KIETOK?
7. IloueMy KJIETKY CUMTAIOT OCHOBHOM CTPYKTYPHOUW U (yHKIIMOHATHHOU
€QUHULIEN opranu3ma’?

8. Cniucok Jimreparypsbl

25. Aradonona, U. b. buosnorusi. ba3oBelii ypoBeHb : YU4eOHUK JJis1 00pa3oBa-
TEJTBHBIX OpTraHM3aIMi, pean3yImuX 00pa30BaTelbHBIC MPOrPaMMBI CPEIHETO IPO-
dbeccuonanbHoro oopaszosanusi / . b. Aradonosa, A. A. Kamenckuii, B. 1. CuBorna-
30B. — Mocksa : IIpocBemenue, 2024. — 271, [1] c. : w1, — (Yuebnuk CIIO). —
ISBN 978-5-09-113524-4. - Tekct : AIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2157269 (Ocnosénoe srekmponnoe uzdanue — ODHU
1.).
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26. AradonoBa, U. b. buonorus. bazoBeiii ypoBeHb. IIpaktukym : yueOHOE
nmocodue, pa3paboTaHHOE B KOMIUIEKTE ¢ YUeOHUKOM JIsl 00pa30BaTEIbHBIX OPraHM3a-
UM, peaau3yolrX o0pa3oBaTelIbHbIE IIPOTPAMMEBI CPEIHETO MPO(PECCHOHAIBHOTO 00-
pazoBanus / U. b. Aradonosa, B. 1. CuBornazoB. — Mockaa : [Ipocsemenue, 2024, —
112 ¢. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TekcT : AIEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2157267 (Ocrosnoe snekmponnoe uzoanue —
02U 2.).

27. Awnppeea, T. A. buonorus : ydebnoe mocodbue / T.A. AnapeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Texkcr :
anekTponHbii. - URL: https://znanium.ru/catalog/product/1209230

28. Axmenosa, T. . buonorus : yueoHoe nocooue / T. 1. Axmenosa. - Mockga :
PT'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekct : anexktpoHHsbIii. - URL:
https://znanium.ru/catalog/product/1689573

29. buomnorus : y4eOHUK M MIPAKTUKYM IS CPETHETO MPo(deccnoHaIbHOTO 00-
pasoBanusi / B. H. Speirun [u ap.]; mon pemakuumeit B. H. fApeiruna. — 2-e¢ w3g. —
Mocksa : U3marensctBo FOpaiit, 2023. — 378 ¢. — (IIpodeccuonanpHoe obpazoBa-
aue). — ISBN 978-5-534-09603-3. — Tekct : amektpoHHbIii // OOpa3zoBarenbHas
mwiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511618

30. KonecuukoB C.M. O6mas 6uonorud. : ydeOHoe mocodbme / KoiecHuKoB
C.N. — Mocksa :KunoPyc, 2022. — 287 ¢. — (CITIO). — ISBN 978-5-406-07383-4. —
URL.: https://book.ru/book/949522 — Texcr: DJICKTPOHHBIN.
https://book.ru/book/949522 (Ocnosernoe snekmponnoe uzdanue — OOHU 4.).
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JIABOPATOPHAS PABOTA Ne3
YMcTBeHHass paboTOoCIOCOOHOCTD

1. Meab pabdoThbl: TMOAYYUTHh MPAKTUUYECKUE HABBIKM OIpEACIICHUS
IoKa3aTeleld  YMCTBEHHOM  pa0OTOCIIOCOOHOCTH, OOBSCHCHHMS  MOJYYCHHBIX
pEe3yJIbTAaTOB.

1. Bpemsi BbinoJiHeHUus1 pa6oThl: 80 MuH

2. KpaTkue TeopeTuyeckue cBeleHUsA

PaGoTocnocooHOCTH (YMCTBEHHAsI) OTNpe/esieTcs KaK ClIoCOOHOCTh YeoBeKa K
BBITIOJIHEHUIO KOHKPETHOM YMCTBEHHOM JESTEIHLHOCTH, B paMKaX 3a/IaHHBIX BPEMEHHBIX
JTUMUTOB U mapamMeTpoB 3¢ hekTuBHOCTH. OCHOBY pabOTOCIIOCOOHOCTH COCTABIISIIOT
YPOBEHb CIICIIMAIIbHBIX 3HAHUMW, YMEHHM, HAaBBIKOB, a TAKXKe MCUXO(PU3UOTOTUYECKUX
Ka4yecTB (MaMsATh, BHUMaHKUE, BOCIIPUATHE U Jp), huznosornyeckue GyHkunuu (0coOeH-
Hoctu CCC, 3HIOKPUHHOM, MBIIICYHONH CHCTEM), IICUXOJIOTHUYECKHEe 0COOEHHOCTH (CO-
00pa3uTEIBHOCTD, JOOPOCOBECTHOCTD U T.]1.).

Kpome mozo, pabomocnocoonocms onpeodenaemca mpema pynnamu paxmo-
pos:

- (pU3MOTOTHYECKOTO XapakTepa: COCTOSIHUE 3/I0POBBS, MOJIOBAs MPUHAIJICHK-
HOCTb, 00111asi Harpy3Ka, MUTaHUE, COH, OPraHU3alusl OTIIbIXa U JIp.;

- (MBUYECKOr0 XapaKTepa: BO3JACHCTBYIONINE HA OPTaHU3M Y€pe3 OpraHbl UyBCTB:
CTETEeHb U XapaKTep OCBEIICHUS paboyero Mecra, TeMIepaTypa Bo3ayxa, IIyMm, BUOpa-
1A U Jp.;

- MCUXUYECKOI0 XapaKTepa: caMOYyBCTBUE, HACTPOEHUE, MOTHUBanusa U T.0. Ha
paboTOCTIOCOOHOCTH B JTF0O00M MOMEHT TPYJIOBOTO IMPOIIECCa BIUAET HE TOIBKO KaXIbIN
W3 HUX. HO U Pa3JINYHbIE UX COUETAHMUS.

HccnenoBaHusiMu yCTaHOBJIEHO, YTO YMCTBEHHAsi pad0TOCIIOCOOHOCTh HA MPOTS-
KEHUU TPYJOBOTO JHS OTIMYACTCS KOJICOAHUSIMU MPOyKTUBHOCTH paboThl. Ha ocHOBe
BBISIBJICHHBIX KOJICOAHUM OBbUIM BBIICJICHBI MEpPUOAbl PabOTHI, KOTOPHIE IMOCE-
JIOBATEJIbHO CMEHSIOT OJIUH JPYTOTO.

1. Ilepuon BpabaThiBa€MOCTH MPOJOIKHUTEIBHOCTHIO OT HECKOJIBKUX MHUHYT IO
yaca. BeIpakaeTcss OH B MOCTEIIEHHOM ITOBBIIIIEHUH Pa0OTOCIIOCOOHOCTH C OMpeje-
JICHHBIMHU KOJICOAHUSIMU TIPOYKTUBHOCTU PAOOTHI. DT KOJeOaHusi B Hadajie pabOThI
CBSI3aHbl C TTIOMCKAMU aJI€KBaTHBIX CIIOCOOOB JACHCTBUM, BHIPAOOTKONW U YCBOEGHUEM OIl-
THMAaJILHOTO PUTMa pabOThl U MEXaHU3MOB €€ HEPBHOU PETYJISAIINU.

2. Ilepuon onTuManbHOM PabOTOCIIOCOOHOCTH OTIMYASTCS CTAOMIBLHBIMHU TIOKa-
3aTensiMHu KadecTBa paboThl. Bce m3aMeHeHus mokaszaTeneid GyHKIIUNA OpraHu3Ma ajiek-
BaTHBI TON Harpy3Ke, KOTOPYIO HCIBITHIBACT YEJIOBEK, U HAXOAATCS B Mpesenax Gusuo-
JIOTUYE€CKON HOPMBI.
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3. Ileproa MONHON KOMIEHCAIMM OTIWYATCS ONTHMAIBLHOW paboTOCIOCOOHO-
cThi0 OCOOCHHOCTH 3TOTO TEpHUOja B TOM, YTO B HEM HAYHMHAIOT TMOSBIISITHCS TEPBHIE
MIPU3HAKU yTOMJICHUS, KOTOPHIE KOMIICHCUPYIOTCSI BOJICBBIM YCHUJIUEM YEJIOBEKA W T10-
JIO)KUTETTLHOM MOTHBAIlMEH €ro K BBIMOJHsAEMON paborte. CHmxkeHue paboTocmo-
coOHOCTH BHelIHe He HaOmromaercs. [lockonbKy BOJIEBOE yCHIIME pealn3yercs depes
(M3UOIOTUYECKIE MEXaHU3MbI YCUJICHUS ACSITEIPHOCTA BETETAaTUBHBIX (DYHKITUH, TO TI0
Mepe HapacTaHUsS HEPBHO-TICUXMUYECKOTO HAIMPSHKEHUS YBEIMYHUBAIOTCS CABUTH CO CTO-
POHBI BHYTPEHHHUX OPTaHOB.

Brtopoii u Tpetuii nepuoasl OTIMYAIOTCA MO HaWOOJIbIIEH MPOAOIKUTEIHHOCTU
BO BPEMEHU IO CPABHEHUIO C APYTUMHU MTEPUOJIAMH.

4. Ilepuon HEYCTOMYMBON KOMIIEHCALMM XAapaKTEPU3YETCs HAPACTaHUEM YTOM-
JICHUSI, KOT/la YEJIOBEK BOJICBBIM YCHUJIMEM KaKO€-TO BpPEMs €Ile MOKET IMOJICPKUBATH
YMCTBEHHYI0 pab0TOCIIOCOOHOCTh Ha HEOOX0AMMOM ypoBHe. CTeNeHb CHIKEHUS pado-
TOCIIOCOOHOCTH M €€ KOMIICHCAIIMM BO MHOTOM 3aBHCHUT OT MHJAMBHIYaTbHBIX OCOOCH-
HOCTEH YelloBeKa, ero (PM3MYecKoro COCTOSHMS W JHUara3oHa KOMIICHCATOPHBIX BO3-
MO>KHOCTEH OpraHu3Ma, a Takke TUIa HEPBHOM CHUCTEMbl. B 3TOT mepuoj oTMedaercs
BBIPAKEHHOE YYBCTBO YCTaJOCTH, pa3HOOOpa3He B IMOKAa3aTeIsIX U3MEHEHMs (PyHKIIHUMA
pa3nuyHbIX cucteMm. [IpuyeM, BEIMYMHBI OJHUX ITOKa3aTeJIeld BO3pACTAIOT, JPYTHX
CHIIKAIOTCS, a TPEThbU OCTAIOTCS 0€3 m3MeHeHus. Takoe COCTOSIHHE OTPa)KaeT 3aKOHO-
MEpPHOCTH (DYHKIIMOHUPOBAHUSI OpPraHU3Ma KakK €JMHOr0 IIEJIOr0 BKIIIOYAET pPEeaKIUu
HETOCPEJCTBEHHOTO 00eCTI€YeHUsI BBIOTHEHUSI pabOThl, KOMIIEHCATOPHBIE, MOOUITH3a-
IIUOHHBIE PEAKIINH U JIP.

5. Tlepuoa mpOrpecCUBHOTO CHUKEHHS PabOTOCIIOCOOHOCTH XapaKTEePHU3yeTCs
OBICTPBIM HapacTaHUEM YTOMJICHHS, a YEJIOBEK HE B COCTOSHUM BOJIEBBIM YCHIIHEM
KOMIIEHCUPOBATh YTPAUMBAEMYIO TPOIYKTUBHOCTh YMCTBEHHOMW J€ATEIIBHOCTH.

Ba)xHBIM yCJIOBHEM ONTHUMAJILHON pabOTOCHOCOOHOCTU SABISIETCS TO, HACKOJIBKO
KU3HEHHBI PUTM YeJIOBEKa COIJIaCyeTCsl C ero OMojJoruyeckuMm putmom. Hambosbiee
3HAYEHHE MMEIOT CYTOYHBIE PUTMBI, MOJ BIMSHHUEM KOTOPBIX U3MeHsieTcss Oosee 50
¢bynkumii opranuzma. OJHMM U3 CaMbIX BaXKHBIX JaTYMKOB BPEMEHHM M CHHXPO-
HU3aTOPOM CYTOUYHBIX PUTMOB SIBJISI€TCS yepeAoBaHue AHS U Houu. [lokasarenu QpyHK-
nuoHanbHOro coctosinug CCC, SHIOKPUHHOW, MBIIICYHOW, BBIICIUTEIBHON U IPYTUX
CUCTEM JOCTUTAIOT MAKCHUMAaJIbHBIX 3HAY€HWI B mepuoj] OOApCTBOBaHUS, B TO BpeMs
KAaK HOYBIO ITPOUCXOASIT B OCHOBHOM BOCCTAHOBUTEJBHBIE ITpoLiecChl. UeM TOUHEE COB-
najaeT Havajo yMCTBEHHOI'O TpyJa C MOJABEMOM KM3HEHHO BaXKHBIX (PYHKIIMH opra-
HU3Ma, TEM MIPOJAYKTUBHEE OH OCYILECTBIISETCS.

EcTtecTBeHHbIE [J1 YenoBEKa MPUPOAHbIE OMOPUTMBI (DYHKIIMOHUPOBAHUS Opra-
HU3Ma - 3TO HAWOOJIbIIAsT aKTUBHOCTH yTpoM (8-12 yacoB), 3aTeM HEKOTOPBIN CIaja B
cepenune aHs (12-16 yacoB), cHOBa HEKOTOPHIH MoabeM Bedepom (16-22 waca) u pes-
KOE CHIDKEHUE HOUbI0 (22-8 wacoB). Tak Ha3pIBacMble "HKaBOPOHKH ’, KOTOPBIE BCTAIOT
paHo yTpoM, ¢ yTpa OOAphl U KM3HEPATOCTHBI, Hanboyiee padoTocrnocoOHsl ¢ 9 no 14
4acoB; JIIOJIM BeuepHero tuma - "coBbl" Haubojee paboTocrnocoOHbI mocie 18 4Jacos,
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MO3/IHO BCTAIOT U MO3HO OTXOJST KO CHY, IPOCBINAIOTCS 3aTOPMOKEHHBIMU U HEPEJIKO
C TOJIOBHOM 0OJIBIO).

Y CTaHOBIIEHO, YTO OIIYIIEHHE MOBBIIICHHONW PabOTOCIIOCOOHOCTH B BEUEPHUE U
HOYHBIC Yachl y ""COB" HE ONMMpaeTcs Ha CYyTOYHYIO PUTMUKY (PYHKITMOHATBHON paboTo-
CIOCOOHOCTH. DTO PACXOXKACHUE Y OTAEIBHBIX JIIOJIEH MOXKET IOCTUTaTh & 4acoB, YTO
HeOnaronpusiTHO Jjisi opranusma. He ciiyyaiino umeHHO cpenu "coB’’ HamboJiee 4acThl
cymecTBeHHbIe OTKIOHEHUS B (yHkunoHupoBanuun CCC. "CoBbl" QopmMupyrorcs B
OTIpE/ICTICHHBIX YCIOBUAX )KU3HU, TPYy/la U ObITa BONPEKU KU3HEHHBIM pUTMaM YeJlOBe-
Ka. B Takux ciydasx TpeOyeTcsi CO3HATEJIIbHOE WCIIPAaBJIEHUE 3TOTO OTKJIOHEHUS OT
HOPMBI.

[Tpu 0OBIYHOM €KE€THEBHOM LMKJIE pabOThl HAOJIONAETCS U HEJeNIbHAs IEepUo-
JUYHOCTh PAabOTOCHOCOOHOCTH, OTHOCUTEIBHBIM MaKCUMyM KOTOpPOM MMEET MECTO BO
BTOPHUK- cpeay-ueTBepr. OJJHaKO TUIIMYHAsA KpHUBasi pabOTOCIOCOOHOCTH MOXKET U3Me-
HATBHCS 10| BO3JAEHCTBUEM SMOIIMOHAIBHOTO MTOAbEMA, MOTUBALIMH U JP.

[Ipo10KUTENEHOCTh TPOJYKTUBHONM YMCTBEHHOM paOOThl Y pa3HbIX JIIOACH He-
OJIMHAKOBA M 3aBUCUT OT BO3pacTa, 3J0POBbs, NPO(HECCHOHATBLHON MOATOTOBIECHHOCTH,
WHJUBUTyJIbHOTO PEKUMAa, OTHOIICHHS K BbIACIAEMON AESTEIbHOCTH.

4. Ilepevyenb 000py1IOBAHNS
1. Tleuarnsie OaaHKu ¢ HUppaMu
2. bianku KOppeKTypHOU MpoOHI,
3. CekyHaomep,
4. 3apaHee 3arOTOBJICHHBII TEKCT CBSI3HOTO paccKasa.

5. ITopsiioK BHINOJIHEHUSI pa0OTHI:

1. O3HaKOMUTBCS C KPATKUMU TEOPETHUYECKUMHU CBEJCHUSIMHU.

2. BBIMOTHUTE ONBITHI TIO OMPEICIICHUI0 YMCTBEHHONW pab0TOCIIOCOOHOCTH C HC-
MOJIb30BAaHUEM pa3HbIX MeTOAUK (cM. [Ipunoxenue)

Pabota BeinonnseTcs B napax. CTyJeHThI TOOYEPEAHO ONPEESISAIOT APYT Y Apyra
YPOBEHb YMCTBEHHOW Pab0OTOCIIOCOOHOCTH, MOJIb3YSICh OAHON MM HECKOJIBKUMU TIPEJI-
JIO’KEHHBIMUA METOJANKAMU.

3. OpopmMuTh pe3ysbTaThl IPOBEACHHUS OIBITOB.

4. CnenaThb BBIBOJI.

B BbIBOZIE HEOOXOAMMO CPaBHUTH PE3YJIbTAThl UCIBITYyeMOro Ha 1 u 2
ATanax MCCIeI0BaHU.

ComnocraBieHre MNPOU3BOJUTEIBHOCTH C KOJMYECTBOM OIIMOOK TO3BOJISIET
C/IeNaTh3aKII0YEHHE O MPeodIaJaHuH y UCIIBITYEMOT0 YCTAHOBKHM Ha CKOPOCTh MJIM Ha
TOYHOCTH B padoTe.

CpaBHEHHE TOJHOTHI MUCBMEHHOTO M3JI0KEHHUS paccKa3a M KadecTBa
OIMMUOOK TO3BOJIAET CJeJaTh BBIBOA 00 OCOOEHHOCTSX pacIpeaesiCHUs
BHUMAaHUS UCIIBITYEMOTO.

[To konuyecTBY OMIMOOK MOKHO CYAMTh O CTENEHW KOHIIEHTPAllUd BHUMAHMUS
UCIIBITYEMOI'0 U JUHAMUKE €r0 paboTOCIIOCOOHOCTH.

[lo komuuecTBy wMarepuana, mnpocMoTpeHHoro 3a 30 cekyHna (1o
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HpOI/ISBO,Z[I/ITe.TIBHOCTI/I), MOXHO COCTaBUTb MPCABAPUTCIbHOC CYXKICHHC O TCMIIC
MICUXNYCCKHUX ITPOLECCOB UCIILITYCMOI'O.

6. Cogep:xkanue oTyera:

1. HaumenoBanue paboThbl

2. llenb paboThI

3. Ilepeuens o6opynoBaHUS

4. ITopsiAOK BBITIOIHEHUS pabOTHI

5. Nndopmanust o npojaenaHHoi padote (Ha3BaHUS OMBITOB, PE3yJIbTATHI, 3aI10JI-
HEHHBIC TaOJUIIBI, TPApUKH, PACUETHI)

6. BeiBO1

7. Cniucok JuTepaTypbl

31. Aradonosa, . b. buonorus. ba3zoBelii ypoBeHb : Yu4eOHUK JJI1 00pa3oBa-
TEJTBHBIX OPTaHM3AINi, PeaTu3yIoMmuX 00pa3oBaTelbHbIC MPOrPAMMBI CPEAHETO IPO-
(heccuonanpHoro oobpazopanus / M. b. AragonoBa, A. A. Kamenckuii, B. 1. CuBormna-
30B. — Mocksa : IIpocBemenue, 2024. — 271, [1] c. : 1. — (Yuebuuk CIIO). —
ISBN 978-5-09-113524-4. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157269 (Ocnoenoe snekmponnoe uzdanue — OOU
1).

32. Aradonona, . b. buonorus. bazoBsiii ypoBenb. [IpakTukym : ydueOHOE
nocodue, pa3paboTaHHOE B KOMILUIEKTE ¢ YUeOHUKOM JUIsl 00pa3oBaTEIbHBIX OpraHu3a-
U, pean3yIoIMX 00pa3oBaTesibHbIE MPOrpaMMbl CPEIHETO MPOodhecCUOHATBLHOTO 00-
pazoBanus / U. b. Aradonosa, B. . CuBorna3zoB. — Mocksa : [Ipocsemienue, 2024, —
112 ¢. — (Yuebnuk CIIO). — ISBN 978-5-09-112641-9. - TeKkcT : AIEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2157267 (Ocnosenoe snexmponnoe uzdanue —
024 2.).

33. AmnmpeeBa, T. A. buomorus : yueOHoe mocobue / T.A. AnapeeBa. —
Mocksa : PUOP : UH®PA-M, 2021. — 241 c. - ISBN 978-5-369-00245-2. - Tekcr :
anektpoHHbId. - URL: https://znanium.ru/catalog/product/1209230

34. Axmenosa, T. . buonorus : yaeobnoe mocobue / T. . AxmenoBa. - Mockaa :
PI'VII, 2020. - 150 c. - ISBN 978-5-93916-859-5. - Tekct : snextponHbid. - URL:
https://znanium.ru/catalog/product/1689573

35. bwuomnorus : yueOHUK U MPAKTUKYM JJIsl CPpeAHETO MPpodheCcCHOHAIBHOTO 00-
pazoBanusi / B. H. Apsirun [u ap.]; non pemakmuert B. H. Speiruna. — 2-e uzn. —
Mockga : U3marensctBo IOpatit, 2023. — 378 c. — (Ilpodeccuonanprnoe obpasopa-
Hue). — ISBN 978-5-534-09603-3. — Tekct : anextponHblt // OOpa3zoBarenbHas
wiardopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/511618

36. Komecuuko C.M. Ob6mas Ouomnorus. : ydebnoe mocobue / KonmecHukos
C.. — Mockasa :KuoPyc, 2022. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. —
URL: https://book.ru/book/949522 — Tekcr: DJICKTPOHHBIH.
https://book.ru/book/949522 (Ocnosnoe anexkmponnoe uzoanue — OOHU 4.).
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IMpunoxkenue
Cnoco0bl onpeaeieHnsi YMCTBEHHOI pab0oTOCIIOCOOHOCTH
1. YmcTBenHasi padorocnocodHocTh o J.Kpeneanny

3agaya uMcciaeJOBaHUsA: W3YyYEHUE YCTOMYMBOCTH BHUMAHUA MPU MPOCTOM,
HOMOHOTOHHOM pa0oTe.

OO6opynoBanme; neyaTHeie OJaHKU ¢ ITUbpamMu, CEKyHIOMED.

Iopsaok nccjieoBaHuA: TaHHAS pab0Ta MOXKET IPOBOJUTHCS MHIUBUTY AIbHO
WIH C TPYIION 1o ABYM Bapuantam. [Ipo1okuTenbHOCTh paboThl 3 MUHYTHI.

NHCcTpyKIUsS HCNIBITYEMOMY:

Bapuanm Ne 1

«ITocne xomauael «Hauamu!» Bl kak MOXXHO ObICTpee, HO 0€3 OIMOOK HaYHHUTE
CKJIaJIbIBaTh Mapbl YUCEJ HameyaTaHHble Ha Onanke. Ecnu momydaemasi cymma OoJibliiie
10, To, OTOpOCHUB JeCATOK, BbI 3anuchiBaeTe TOJIHKOEIUHUIIBI.

Hampumep, nansl yucna 5 u 6. [lonyyennas cymma Oynet paBna 11. Otopocus
necatok, Bel 3anuceiBaeTe TobKO 1. [IoHITHO?

Kaxnpie 15 cexyna Oyzaet naBarbest komaHaa «Yepra!y, ycnbima koTopyio Bol
HaTOM MecTe, rie Bac 3acTaHeT 3TOT CUTHAJL, JOJKHBI TOCTABUTh BEPTUKAIBHYIO

4epTy U cpasy ke MPOJIOJDKUTh padoTy, MOKa He Mpo3BYyYuT koMmannaa «Cror!y.
Bonpocs! ects? [lepeBepaute nuct. Hauanu!».

Bapuanm Ne 2

[ToBTOpsier BapuanT Ne 1, ¢ TOW JIUIIb pasHULEH, UTO BMECTOKOMaHAbl «HepTa!»
noaaercs komanaa «C HoBod crpoku!»: «...Kaxnpie 15 cexkyHn Oyner aaBaThes
komanaa «C HOBOM cTpoku!», yciublllaB KOTOpyl0 Bbl ocraBisiere CTpoOKy
HE3aKOHYEHHOMW M Cpa3y K€ HauMHaeTe padoTaTh C HOBOW CTPOKOM, ITOKa HE MPO3BYUYUT
komania «Cron!». Bonpocsl ects? [lepeBepaurenuct. Hauanu!».

OOpaboTka W aHaau3 Ppe3yJbTATOB: B TIpollecce HAONIOACHHUS M OIpoca
CIeyeT YTOYHUTh PEAKIMI0 MCIBITYEMOT0O HAa MOHOTOHHOCTH pa0OThI, CTENEHb
YCTaJIOCTH U TIOTPEOOBABIIYIOCS CTETECHb BOJICBOTO YCHWIIMS, a TaKXK€ BBISICHUTH, YTO
Memagopadore.

KonuvecTBeHHBIM MOKa3aTeNeM, IPOIyKTUBHOCTU PabOTHI ABIISIETCS 0011Iee

KOJMYECTBO CJIOKEHHBIX Tap M KOJWYECTBO OMHMOOK. [loirydeHHBIC pe3yIbTaThl
3aHOCSITCS B TaOJIUILY:
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Bpewms, cex KoJymm4yecTBO €J105KeHHBIX Nap KosmuecTBo ommook

15

30

180

CymmapHbIi
nokasarteJib

[lo momy4eHHBIM JaHHBIM  CTPOATCA  TIpadUKU  3aBUCUMOCTEHN
MPOyKTUBHOCTHPAOOTHI M TOYHOCTH CIIOKEHUM OT BpemeHu. Hanpumep:

YmMcTBeHHasa paboTocnoco6HOCTb

25
20 =

15 =

10 e =

15 30 45 60 75 90 105 120 135 150 165 180
t, cex.

— — — - KOnn4yecTBo CNoXeHHbIX nap Konwnuecteo ownbok

CpaBHeHME TPOAYKTHUBHOCTH 32 BTOPOM W TOCIAEAHUN 15-CEeKyHIHBIN
MHTEpPBaJI MO3BOJSET CYAUTh O CTENEHU YTOMIISIEMOCTH WM YIPAXKHIEMOCTH
BHUMAaHUsI, a CyMMapHbI€ MOKa3aTeIM JAt0T OOIIYIO OLIEHKY pab0TOCIOCOOHOCTH U
BBISIBJISIFOTYCTAHOBKY MCCIIEyEMOTO Ha CKOPOCTh UJIM Ha TOYHOCTH paOOTHI.



2. YcTOMYMBOCTHL BHUMAHUA 10 bBypaony

3agaya mcciaeqoBaHMA: M3yYCHUE YCTOWYMBOCTH BHUMAHHS TIPH JUTUTCIHHOM
oHOOOpa3HoOW paboTe, CIOCOOHOCTH TPOW3BOJIBLHO PACTIPEACISITh BHUMAHUE MEXKTY
HECKOJIbBKUMH  OJHOPOJHBIMH ~ OOBEKTaMH, TEMIIa ICUXHYSCKHX  IPOIIECCOB,
YIPAKHIEMOCTH B IPOIECCE BBIMOJHEHHUS pabOThl M Tpeolianarolieid B mporecce
BBITIOJTHEHMSI paOOThI YCTAHOBKH (Ha CKOPOCTDH WIJIH HAa TOYHOCTB ).

OO6opynoBanme: 0JaHKU KOPPEKTYPHOUH MPOOBI, CEKYHIOMED.

IMopsinok wucceqOBAHMUA: WCIBITYEMbI JODKEH B TEUYGHHWE S5 MHHYT C
BO3MOKHOOOJIBIIIEH CKOPOCTHIO M TOYHOCTHIO BEIUEPKUBATH B OJIAHKE YKA3aHHBIC
AKCTIEPUMEHTATOPOM OYKBHI (JIBE HIIA TPH).

NHCcTpyKumst MCILITYEMOMY:

«Baia 3ajada 3aKkir04aeTcs B TOM, YTOOBI BHIYEPKUBATH OINPECICHHbIE OYKBBI,
npocMaTpuBas 0JaHK KOPPEKTYPHOM MpOOBITIOCTPOYHO, CIEBA HAMPaBO Tak, Kak OyaTo
yutaere. PaboTtaiiTe oueHh BHUMATEIBHO, HO B TO )K€ BpeMsl Kak MOXKHO ObicTpee. Eciu
JIUCT 3aKOHYMUTCS, TO,HE 3aJ€PKUBASICh, MPOJIOJIKANTE PabOTy Ha CIEIYIOLEM JINCTE U
T.1. PaboTaTh HaYHETE MOCIE MOETO CUTHAA.

Bo Bpems pabGotel, kaxasie 30 cexyHa Oyner naBaTthcsi komanna «UYepraly,
yCHbIIIaB KOTOpYyrO Bbl Ha TomM Mecrte, rae Bac 3acTaHer 3TOT CUTHaj, IOJHKHBI
MOCTaBUTh BEPTUKAIBHYIO YEpPTy U Cpasy Ke MPOJIOJDKUTH paboTy Aalibliie, MOKa HE
nmpo3ByunT komanaa «Ctom!». Bo BpeMs paGoThl pa3roBapuBaTh U 3aJaBaTh BOIPOCHI
Henb3s. Ecnu ecTh Bompockl, 3amaiite ux ceituac. bynere 3auepkuBath OYKBBHI «...» U
«...». [IpuroroBbrecs! Hauanu!».

Xoa padoThl: 3amycKaeTcs ceKyHaoMep, kaxasie 30 CeKyHI TOJaeTCsl CUTHAIT:
«Yepral».

O0OpaboTka U aHAJIU3 Pe3yJIbTATOB: B IIpoliecCe HAOIIOAEHUS CIEyET OTMETUTh:

— Cpasy U MPOYHO JIU 3aMOMHII UCTIBITYEeMbI OyKBBI, KOTOPBIC HAJIO 3a4€PKUBATH;

— MPOSIBIIAECTCS JIM HETEPIIEHNUE U B YEM ITO BBIPAKACTCS,

— 0OHapy>XMBAIOTCS JIM NMPU3HAKK YTOMJICHHS (Ha KaKOW MUHYTE?) U B 4yeM
OHUBBIPAKAKOTCS,

— TIOJIHOCTBIO JIM UCTIBITYEMBIN COCPEIOTOUYCH Ha PabOTe WIIU TPYIUIICS BSIIO;

— paboTaeT ¢ yBEpEHHOCTHIO WJIM COMHEBAETCS, BO3BPAIAETCS K CICIIaH-
HOMY,MHOT'O pa3 IpOBEPSIET.

[Tocne oxoHuyaHuss pPabOTBI, B MPOIECCE OMpPOCa HCIHBITYEMOTO,
HEOOXOIMMOBBISICHUTE:

— OBLIO U TPYAHO BBIIIOJIHATE 3a/JaHUC U B YCM 3aKJIIOYAJIMCh 3aTPYAHCHU,

— yCTaJ JId UCCIIeTyeMbIN U B YEM ATO MPOSBIISLIOCH;
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— MOT OBl Jajbllie MPOI0JIKATh TY K€ padoTy.

BaxHO Takke yCTaHOBHUTb, CIIOCOOEH JIM HCIBITYEMBIH MPAaBUIBHO CYIUTH O
pe3yibTaTax CBoei pabOThl M O KOJIMYECTBE CASIAHHBIX CIIHOOK.

[Tpu ompeneneHnn KOMUYECTBEHHBIX MOKA3aTeNeil YUUTHIBAETCS, CKOJIBKO OyKB
MIPOCMOTPEHO 3a Kaxkaple 30 CEeKyHJ M YHCIO OIIMOOK 3a 3TO ke BpeMs (YUCIIO
IPOIYIICHHBIX OYKB U3 33JIaHHBIX U YUCJIO 3a4E€PKHYTHIX U3 HE3a/IaHHBIX ).

Pe3ynbTaThl 3aHOCATCS B TaOIUILY:

Kosn4yecTBO 10NMyIIEHHBIX OIIMOOK
KoaunuecTBO
KoaunuectBo | KoqmuecTB Oo01mee
Ne Bpemst | mpocMoTpeHH
NPONYIIEHH | 0 KOJIHYeCT
n/n bIXOYKB
BIXOYKB HeNpaBWJib BO
HO OIITHOOK
3a4epPKHYT
BbIX
1 30
CEKYH]I)
2 | 60 cexyHn
3 90 cexyHn
10 | 300
CEeKYH]I

[To pe3ynbTaTam HccieqoBaHusi CTpouTcs 4 rpaduka, B KaXI0M U3 KOTOPBIX, O
ocH abcuuce OTKIapIBacTCs BpeMs B 30-TH CEKYHIHBIX HHTEpBajax, a o0 OCH OpIMHAT
COOTBETCTBEHHO: KOJMYECTBO MPOCMOTPEHHBIX OYKB; OOIEe YMCIIO ONIMOOK; YHUCIIO
MIPOIYIIICHHBIX OYKB U3 3aIaHHBIX M YUCJIO HETIPABUILHO 3a4E€PKHYTHIX OYKB.
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MpousBoaUTENbHOCTL OGLyee KONUYECTBO OLUGOK

35
30
25
20
15
10

35
30
25
20
15
10

KonuuectBO
NPOCMOTPEHHbIX BYKB
O6Lee KONUHECTBO
OLWKNGOK

30 ' 60 ' 90 |120‘150|180|210‘240‘270|300 30 60 90 120 150 180 210 240 270 300
t, cek. t, ceK.

KoNM4ecTBO NPONyLLeHHbIX GYKB KonuuecTBo HeNPaBU/IbHO 3a4ePKHYTLIX BYKB

35 35
30 30
25 25
20 20
15 15
10 10
5
]

KonwuyectBo
nponyweHHbIX BYKB

KonuwuectBo
HenpaBUNLHO
3a4EPKHYTLIX GYKB

30 60 90 120 150 180 210 240 270 300 30 I 60 ‘ 90 I120I150I180‘ 210I240I270I 300
t, cex. t, cek.

I[anee BBICUMTBIBAIOTCA ITIOKA3aTCIIN:

—  MPOU3BOJIUTEIHHOCTHh B Haualie BBHIMOJHEHUS 3a7aHus (cpeanee apupmernye-
CKO€ KOJIMYECTBA MIPOCMOTPEHHBIX OYKB 3a 1-i1 U 2-UTpUAIIaTUCEKYHIHBIA UHTEP-
BaJibl);

—  TPOU3BOJUTEIHLHOCTH B CEpPEAMHE BBITIOIHEHU 3aAaHus (cpenHee apudmeTu-
YeCcKoe 3a 5-i 1 6-i TpUAIAaTHCEKYHIHBI UHTEPBAIIbI);

— MPOU3BOIUTEIHHOCTD B KOHIIC BHITIOJIHEHHUS 3aaHus (cpeaHee apupMeTHIeCKoe
3a 9-if u 10-i TpUAATUCEKYHIHBIM HHTEPBAJIBI);

— TPOU3BOJIUTEIIBHOCTh 3a BCIO paboTy (0o0Iiee KOJUYECTBO MPOCMOTPEHHBIX
OyKe);

— KOJIMYECTBO OIIMOOK Ha yKa3aHHBIX dTamnax (Hayasjao, cepelrHa U KOHEI]) U 00-
1€ KOJNUECTBO OIIHOOK;

— OTHOIIIEHHE TTPOU3BOUTEILHOCTH B KOHIIE pa0OThl K MPOU3BOJUTEIHLHOCTH B €€
Hauase (B %).

[lo xommuecTtBy wMarepuana, mpocmorpeHHoro 3a 30 cekyHn (mo
MIPOU3BOAUTEIILHOCTH), MOXHO COCTaBUThH TMPEIBAPUTEIHHOE CYXKICHHE O TEMIIC
MICUXUYECKUX MPOIIECCOB UCTIBITYEMOTO.

CormocTaBieHre MPOU3BOJUTEILHOCTH C KOJWYECTBOM OIIMOOK TO3BOJISET
CeNIaTh3aKIII0UeHNEe O MPpeodaaHul Y UCTIBITYEMOT0 YCTAaHOBKH Ha CKOPOCThH WIIH
Ha TOYHOCTh B padoTe.

[To KoMMYecTBY OMMOOK MOYKHO CYJIUTh O CTEIEHNW KOHIICHTPAIIM BHUMAHUS
HCIIBITYEMOT'0 U TMHAMHUKE €r0 pabOTOCIIOCOOHOCTH.

KadectBo ommbOOK, B YaCTHOCTH, CKOJIbKO pa3 TPOIyIIeHa Kakaas W3
3aJIaHHBIX OYKB B OTACIIBHOCTH HA Pa3HBIX JTaraxX BBIMOJTHCHHS 3aJlaHUs, ITacT
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Ipe/ICTaBlICHUE O paCIpeeICeHU BHUMAHUS UCIIBITYEMOTO.
3. YcTroilunBOCTH U pacnpejieieHne BHUMAHUS

3ajaua uccjeI0BaHMsI: HCCICIOBAaHUE BPEMEHHOM IWHAMHUKH YCTOWYHUBOCTH
BHUMAaHHUS U HEKOTOPBIX OCOOCHHOCTEH paclpe/ielieHUuss BHUMAHHUS B YCIIOBHUSX
CMBICIIOBOM TIOMEXH METOJ0M KOPPEKTYPHOM MPOOKI.

OO6opynoBanme: OJaHKU KOPPEKTYPHOU MpOOBI, 3apaHee 3aroTOBJICHHBIN TEKCT
CBSI3HOT'O pacckasa.

Iopsimoxk  wuccaexoBanusi: paboTra MPOBOAUTCA B JBa  9dTana,  KaXJIbld
NPOJOJDKUTENBHOCThIO MO0 5 MuHyT. [lepBbIii 3Tam coBmagaeT ¢ 3aJaHUEM
«YCTOMYMBOCTh BHUMaHUs 110 bypaoHy». Bo BpemMs BTOpOro srama HCIBITYEMBbIN
MpoA0JDKaeT padoTarh ¢ OJAHKOM KOPPEKTYpPHOM MpOoObl M OJHOBPEMEHHO CIIyIAeT
yTeHue pacckasza. [lo 3aBepiieHHM 5TOro 3Tana padoThl HUCIBITYEMOMY HEOOXOAMMO
MMUCHbMEHHO U3JI0KUTh paccka3 B padodeit TeTpaau. Takum oOpa3om,BO BpeMsi BTOPOTO
ATara UCCIIeI0BaHUS UCIIBITYEMbII BBITIOJIHSIET OJITHOBPEMEHHOBA BUIA ICSITEILHOCTH.

NHCcTpyKIUsS HCTIBITYEMOMY:

Aman Ne 1
«IIpocmarpuBaiiTe OyKBBI TOCTPOYHO, ClieBa HalpaBo, Kak OyATO uyuTaere,
3auepkuBaiiTe OYKBBI «...» U «...». PaboTaliTe oueHb BHUMATEIIbHO, HOB TO K€ BpeMs
KaK MOKHO ObicTpee. Bo BpeMs paboTsl, o komanjae: «Yeprta», B ToM mecte, riae Bac
3aCTaHET ATOT CHUTHAJ, IOCTaBbTE BEPTUKAIBHYK) 4YEPTy M, HE OCTAaHABJIMBASCH,
npojiospkaite padborats. Hawamu!.

Iman Ne 2

«Ceityac Bb1 Oyere mpooikaTh padoTy ¢ 0JIaHKOM KOPPEKTYPHOUM POOBI —
3aJJaHue OCTaeTcs MPeXHUM: Bam HE00X0auMo Kak MOXHO 0ojiee TOYHO U OBICTPO
BBIYCPKUBATh T¢ XK€ camble OykBbl. OmHOBpeMEHHO Bam OynmeT 3adnThIBATHCA
pacckas. Bo BpeMms pabotsl, o komanzae: «Yepra», B ToM mecte, re Bac 3actaner
ATOT CUTHAJI, IOCTAaBbTE BEPTUKAIBbHYIO YEPTY U, HE OCTaHABIUBASCH, IPOAOIIKANTE
paborats. Ilo oxonuanuu paboTel Bam Oyner HEOOXOAUMO MHUCHMEHHO
BOCIIPOM3BECTH B CBOMX PAa0OUYMX TETPAIsAX COAEpKaHUepaccKa3za Kak MOXKHO OoJiee
oapo6Ho. Borpockr ects? Hauamu!».

Xoa padoThl: 3amycKaeTcs ceKyHaomep, Kaxkapie 30 CeKyH 1 O1aeTCsl CUTHAI:
«Yepta!». Bo Bpemst BToporo 3Tana ucciaeoBaHus 3aUUTHIBAECTCS PACCKA3.

O0paboTka U aHAIU3 Pe3yJIbTATOB:

[Ipu ompeneneHUr KOJIMYECTBEHHBIX MOKa3aTeaeHd YUUTHIBACTCS, CKOJIBKO
OYKB IIPOCMOTPEHO 3a KaxJble 30 CeKyHJI M KOJMYECTBO OLIMOOK 3a 3TO K€
BpeMs (KOJWYECTBO TMPOMYIICHHBIX OYyKB W3 3aJlaHHBIX U  KOJHYECTBO

3aUEpPKHYTBHIX M3 HE3a/laHHbIX). Pe3ynbTaThl BBIMOJHEHUS paOOThl 3aHOCATCSA B
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Ta0IUILy:

KoanuecTBo 10nylIEHHBIX OIINOOK
KoaunuecTtBO KoauuecTtBO
MPOCMOTPEHHBIX KosmuectBo HenpaBHJIbHO Oo0mee
Nem/ Bpem O0yKB MPONYyIIeHHbIX 3a4€ePKHYTHIX KOJIHY€eCTBO
1| s OyKB OIIMOOK
1 sran 2 aral 1stan | 2 aram 1 2 arall 1 2
JTamn JTa JTall
vl
KounuecTBo 10nyIEHHBIX OLIN0OOK
KoanuecTtBO KoaunuecTBO
MPOCMOTPEHHBIX KoauyecTBo HENpPaBUWJIbLHO Oo61ee
Ne m/ Bpem OyKB POy IEeHHBIX 3a4YePKHYTHIX | KOJH4Y€CTBO
n | O0yKB OIIHOOK
1 sran 2 aral 1stan | 2 aram 1 2 araill 1 2
JTamn 3Ta 3Tarn
iyl
1 30
CeKyH
bl
2 60
CeKyH
bl
3 90
CeKyH
bl
10 300
CeKyH
bl
CymMapHbIi
noxKasarejb
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[To pe3ynbpTaTam uccienoBanus cTpoutcs 2 rpaduka:

— rpaduK TPOU3BOIUTEILHOCTH PabOTHl (KpPHUBBIE 3aBHCUMOCTH KOJWYECTBA
MIPOCMOTPEHHBIX OYKB OT BpEMEHHU Ha TIEPBOM U BTOPOM JTarle UCCIEOBAHMUS);
—rpaduK KoJIWYecTBa OMIMOOK (KPUBBIE 3aBUCHMOCTH OOIIETO KOJIHYe-
CTBAOLIMOOK OT BpEMEHHU Ha IMEPBOM U BTOPOM 3Tarlax UCCICTOBAHUS).

I{anee PaCCUYUTBIBACTCA ITIOKA3aTCIIb YCTOI‘/’ILII/IBOCTI/I BHHMMAaHMUS.

Ap — oKazaresb yCTOWYMBOCTH BHUMaHUA Ha 1 unu 2 sTane ucciieJoBaHus;

Cn — cyMmapHOe KOJMYECTBO TMPOCMOTPCHHBIX OykB Ha 1 wmm 2 »dTame
HCCIICTOBAHMS;

M, — cymMmmapHO€e KOJIM4eCTBO OMMUOOK Ha 1 uiu 2 3Tamne uccieq0BaHus;

N — 3Tan UCCIEAOBAHUS.

B npouiecce onpoca UCHBITYEMOT0 HEOOXOJUMO BBISICHUTB:
— KaKOW ATal uccieaoBaHus ObUT Oosiee TPYAHBIM U B YEM 3aKJIIOUa-

JIUCB3aTPYAHCHUS

— yCTaj JIM UCTIBITYEMBIN U B UEM 3TO MPOSIBISIOCH;
— MOT OBbI JIaJibllle MPOA0KATh TAKYIO K€ paboTy;
— HACKOJIBKO MOJIHO (TOYHO U MOJIpOOHO0) 0TOOpaXeH pacckas.
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