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MeToaudeckre peKOMEHIaluN Pa3padoTaHbl Ha OCHOBE:

- [Ipuka3za MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012
r. Noe 413 «O0 yrBepxkneHun ¢eaeparbHOro TOCYyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHaapTa cpeaHero ooOiero o0pa3oBaHUS» C HU3MEHEHHMSIMH M JOIMOJHEHUSMHU OT: 29
nexabps 2014; 31 nexabpst 2015 r., 29 urons 2017 r., 11 nexadbps 2020 r., 12 aBrycra 2022
r.

- [Ipuka3za MunucrepcTBa npocsemenusi Poccun ot 26.11.2020 Ne 674 "OO0 yTBepkIeHUN
denepaabHOTO roCy/1apCTBEHHOTO 00pa3oBaTEeNBLHOTO CTaHjaapTa CpeIHero
npodecCHOHAIBHOTO 00pa3zoBaHus 1Mo crnenuaibHocTH 26.02.05 DKcrutyatanus CyaoBBIX
HSHEPreTUYECKUX YCTAaHOBOK

C YYETOM:

- Ilpukaza MunuctepcTa npocsemenns Poccun «O BHeCeHUH M3MEHEHUH B (enepaabHbIe
roCyJapCTBEHHbIE ~ 00pa3oBaTelbHble  CTaHIAPThl  CpeJHEro  Mpo(eCCHOHAIBHOTO
obpazoBanus» Ne 796 ot 01.09.2022 r.

- Paboueit mporpammsl Bocnutanusi ['BIIOY HCO «HPK» mo cmeunmansroctu 26.02.05
OKcIuTyaTalys CyJOBbIX SHEPreTHUECKUX YCTaHOBOK

- MeTOI[I/I‘leCKI/IX MaTCpralIoB IIO 00s13aTeNILHBIM O6IH€O6p330BaTeJIbHBIM JUCHUITIIMHaAM
OI'bOY IO HUPIIO, 29.09.2022 r., (https://firpo.ru/activities/projects/razrabotka-i-
vnedreniye-metodik-prepodavaniya/ )

Opraaun3zanusi-pa3padoTIuK: I'ocynapctBeHHOE OI0KETHOE po¢eCCHOHAIBHOE
oOpa3zoBatenbHOe yupexaeHne HosocuOupckoit ob6nactu «HoBocubupckuii  peuHoit
KOJUIEJIK».

Pazpaborumk: Tapeitmmua W.I'., npenomaBatens Ouosoruu, reorpaduu, BhICIIAS
KBaTM(DUKAIIMOHHAS KaTETOPHSsL.
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IlosicHuTeIbHAA 3alIUCKA

JlaHHbIE METOJMYECKHE YKa3aHUs INpeJHa3HAuY€Hbl JJIs OpraHu3alMd IPOBEACHUS
NPAaKTUYECKUX 3aHATUH M COCTAaBJIEHBl B COOTBETCTBHHM C pasfenamu pabouyeil Mmporpammbl
obmeooOpazoBarenbHol yueOHOW auciuuimael OY][.09 BUOJIOT'US, npenHazHadeHbl yist
CTYyJICHTOB OYHOH (opMbl 00ydeHus 1o crnenuaibHocTH 26.02.05 OKcruryaranusi CyaoBBIX
HHEPreTUUECKUX YCTaHOBOK. MeToanueckue peKOMEH 1Al 110 BBIMOJIHEHUIO PAKTUYECKUX padoT
yueObHoll ~ gucuuiuiHbl  «buomorus»  crmocoOCTBYIOT  (OPMHUPOBAHHMIO Y  CTYAEHTOB
npoecCHOHANBHBIX W OOIIUMX KOMIIETEHLUH, a TakkKe HEOOXOMUMBIX i MPOQecCHOHANTbHON
JESTEIIbHOCTH 3HAaHUM U HABBIKOB.

OcHOBHast 3amaya — 3aKpenUTh 3HAHUS MO Kypcy oOmeid OHoloruu, HayduTh
IIPAKTUYECKOMY HCIIOJIb30BAHMIO TEOPETUYECKUX 3HAHWW, OCBOMTH MpaBuia paboThl C
nabopaTtopHbIM 00opynoBaHueM. HeoOX0oAMMBIM JOMOJHEHHEM K TMpeAsiaraéMbIM MPaKTHYECKUM
3aHATUAM SBJsieTCsT O0OOIIEHHE TEOPETHUECKOro Marephalla U KOHTPOJIbHBIE BOMPOCHI
POOJIEMHOTO XapakTepa. DKCIepUMEHTAIBHBIE Pa0OTHI CITIOCOOCTBYIOT YCBOCHHIO 0a30BOTO Kypca
o0rmielt OMOJIOTUU M TOHUMAHHIO CBS3H OMOJIOTHHU C MPO(ECCHOHATBHON JEATEIBHOCTBIO, a TaKXKe
MPUMEHEHHUIO 3HAHUH OMOJOTUYECKHUX MPOIECCOB B MOBCEIHEBHOM )KU3HHU.

JlaHHBIE METOIMYECKHE PEKOMEHAINN BKIIOYAIOT MEepeUeHb padoT, MpaBuia BHIOIHEHUS,
CIIUCOK PEKOMEHJYyEeMOH JHUTepaTyphbl, KPUTEPUM OLIEHWBAaHUS, HA YCMOTPEHHE IPEIoaaBaTess
JIOTIOJTHUTEJIBHO: ONKMCAHNE YCTAaHOBKM MJIM pabO4yero Mecra CTyAeHTa, MaTepualbHO-TEXHUYECKOE
o0ecrieyeHrne, KOHTPOJIbHBIE BOIPOCHI, T€XHHUKa OezomacHOCTU. [IpakTHueckas yacTb COAEPIKUT
3aJaHMsl, TOSCHEHMs] WIM PEKOMEHJAIMHM IO WX BBINOJIHEHHUIO, TpeOOBaHUA K OQOPMIICHHIO U
IPEJICTABICHUIO OTYETa O BBIOJIHEHUHU, KOTOPBIA BKIIIOUAaeT B ce0s OTBEThl HAa KOHTPOJIbHbBIE
BOIPOCHI U 3al0JHEHHbIE Tabnulbl. [IpakTHueckue 3a1aHus HallpaBJIeHbl HA IPOBEPKY YCBOEHUS U
3aKpeIuIeHus] y4eOHOro Marepuaia, U3yueHHOro Ha TeOpeTHUecKUuX 3aHsTusx. [IpencraBieHnsie B
METOJNYECKUX PEKOMEHIAIUAX 3a/1aHUs [TO3BOJISIIOT B ITOJIHOM MEpE PELIUTh JaHHYIO 3a1a4y.

DopMHUpYIOTCS Clleqyomre o0re KOMIIETEHINH:

OK O01. BeiOupats crnocoObl pemieHus Mpo(ecCHOHANbHON AESITeTbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 2. Mcnonb30BaTh COBPEMEHHBIE CPE/ICTBA MMOMCKA, aHAIN3a U MHTEPIIpEeTallui HH(OpMAIMU U
MH(OPMaLIMOHHbIE TEXHOJIOTUH JJIs1 BBIMOJIHEHUS 3a/1a4 MPOPECCUOHANBHOM 1eATEeIbHOCTH

OK 4. D¢ dexTrBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMAH/IE;

OK 07. CopneiicTBOBaTh COXPAaHEHHIO OKPY)KAIOLIEH Cpeibl, pecypcocOepeKeHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIUMaTa, TMPUHIUIB OepeXJIMBOIO MPOU3BOJCTBA, 3I(P(PEKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX CUTYaLUsX;

JIn4HOCTHBIE pe3yabTaThl U3 paboueil MporpaMmMbl BOCIUTAHUS 110 CIIEHUATbHOCTH!



JIP 4. TlposiBasitiomuii 1 IeMOHCTPUPYIONIMN YBaKE€HUE K JIIOASIM TPYJa, OCO3HAIOIIMN IIEHHOCTh
cooctBeHHoro Tpyna. Crpemsimmiics K (OPMHUPOBAHHIO B CETEBOM Cpele JUYHOCTHO U
po(hecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIISA».

JIP 5. JleMOHCTpUpPYIOIIUA NPUBEPKEHHOCTh K POJHOM KYJIbType, HUCTOPUYECKOM MaMsITH Ha
ocHOBe Jt00BU Kk Poaune, poHOMY Hapoly, Malloil poJuHe, MPUHATUIO TPAJAULIMOHHBIX [IEHHOCTEH
MHOTOHAalMOHAJIBHOTO Hapoaa Poccun.

JIP 7. Oco3Haronuii MPUOPUTETHYIO IEHHOCTh JTUYHOCTH YEIOBEKA; YBAXKAIOIINI COOCTBCHHYIO U
Yy>KYI0 YHUKQJIbHOCTD B Pa3IMUHBIX CUTYyalUsX, BO BceX (hOpMax U BUIAX JI€ATEIbHOCTH.

JIP 9. CoObmroaromuii ¥ mponaraJupyIomuid mpaBuia 3J0poOBOT0 U 0e30macHoro odpasa KU3HH,
CIOpTa; MpeAyNpexAaronuil JMO0 MPEeoJO0ICBAIOIINA 3aBUCMMOCTH OT aJIKOTOJIs, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.A. COXpaHAIOMINI ICUXOJOTUYECKYIO YCTOMYHUBOCTH B
CUTYaTHUBHO CJIOKHBIX WM CTPEMUTEIBHO MEHSIOIIUXCS CUTYyalUsX.

JIP 10. 3aboTsmmiicst o 3aIuTe OKPY>KaIOLIei cpeibl, COOCTBEHHOMN U 4y>K0il 0€30MacHOCTH, B TOM
quciie MuppoBOi.

JIP 12. IlpuHuMaronuii ceMeliHble LIEHHOCTH, FOTOBBIA K CO3JJaHUIO0 CEMbU M BOCIIUTAHUIO JETEH;
JIEMOHCTPUPYIOIINNA HENPUHATUE HACWIIHS B CEMbE, YXOJa OT POJUTEIBCKOW OTBETCTBEHHOCTH,

OTKa3a OT OTHOIIIEHUH CO CBOMMH JCTbMH U UX (1)I/IHaHCOBOFO COACPIKAHMA.



MPABWUJIA BBINIOJTHEHUS JIABAPATOPHO-TIPAKTUYECKHUX 3AJAHUI

[TonroroBka k n1a0apaTOPHO-TPAKTUYECKUM paboTaM 3aKI0YaTrcs B CaMOCTOSITEIHHOM
M3YYEHUU TEOpUU MO0 PEKOMEHIYEeMOW JHUTEpaType, MPeAyCMOTPEHHOM pabouedt mporpamMmoi.
BelnosiHeHue 3aaHuil MPOU3BOAUTCS MHAMBHUIYAIBHO B 4Yachl, IPEAyCMOTPEHHBIE PACIHCAHUEM
3aHATHH B COOTBETCTBUU C METOJMUYECKUMH YKa3aHUSAMH K JIaOapaTOPHO-NPAKTHUECKUM paboTaM.
Otuer MO mpakTUYECKOW paboTe KaXAbl CTYAEHT BBIIOJHACT HMHIUBUAYAJIbHO C Y4Y€TOM
pexoMeHaalui 1o 0(hOpMIICHUIO.

Ortuer BbIMoNHAETCS B paboyeil TeTpaau, caaeTcs NpenojaBaTeiio 10 OKOHYaHHUIO 3aHATHS
WIN B HavyaJle CleAyromero 3auaThs. OT4eT 10JIKEeH BKI0YaTh IyHKTBI:

- Ha3BaHUe Ja0OPATOPHON MM MPAKTUYECKON pabOTHI

- 1IeJTh pabOTHI

- OCHAILI[EHUE

- 3a/1aHue

- IOPSAA0K PabOTHI

- peleHue, pa3BepHYThIM OTBET, TabJIMIA, OTBEThl Ha KOHTPOJBbHBIE BOIPOCH! (B 3aBUCUMOCTH OT
3aJIaHMS)

- BBIBOJ] 110 paboTe

JlaGopaTtopHasi WM TpaKTUYecKas paboTa CUMTACTCS BBIIOJHEHHOH, €CIM OHa
COOTBETCTBYET KPHUTEpUSM, YKa3aHHBIM B JIaDOpaTOpHO-TpakTH4eckoil pabore. Ecimm crymeHT
UMEET MPOMYCKH JabOPaTOPHO-NPAKTUYECKUX 3aHITHHM 10 YBAKUTEJIBHON WM HEYBAKUTEIbHON
IIPUYMHE, TO BBINOJHAET pabOTy BO BpeMs KOHCYIbTALMKA OTBEIACHHBIX TpYIIE 10 JaHHOU
JUCLUTUIMHE.

KPUTEPUU OLUEHUBAHUS

Otmerka "5"

JlabopaTopHas, mpakThueckas pa0oTa BBIMOJHEHA B TOJHOM O0BEME C COONIOJCHUEM
HeoOxoauMou mocnenoBarenbHOCTH. OOydarommecs: padoTaid  MOJHOCTHIO CaMOCTOSITENHHO:
no1o0pau HeoOXOAMMBIE ISl BBITIOJHEHUS IpejlaraeMbiX padOT MCTOYHUKH 3HAHWH, ITOKA3au
HEOOXOIUMBIC JIJISl IPOBEICHUS TIPAKTHUECKUX U CAMOCTOSATEIBHBIX PaOd0T TEOPETUIECKHE 3HAHUS,
MpaKTUYECKHe yMEHHs U HaBbIKU. PaboTa odopmiieHa akkypaTHO, B ONTUMAIBHON AMsl hUKcalun
pe3yabTaToB opme.

Otmerka "4"

JlaGopaTopHast WM TpakTUUeckas padoTa BBHIMIOJHEHA CTYJEHTAaMH B IOJHOM OOBEME W
CaMOCTOSTENbHO. JomyckaeTcss OTKJIOHEHWE OT HeOOXOIUMOM TOCIIeI0BATSIIBHOCTH BBITOTHCHHUS,
HE BJIMUAIOIICC HAa NPaBUJIIBHOCTE KOHCUYHOT'O pE3yJibTaTa (HepeCTaHOBKa ITYHKTOB THUIIOBOI'O IlJIaHA,
IIOCJICOAOBATCIIBHOCTD BBIITIOJIHSACMBIX SaHaHHﬁ, OTBETHI Ha BOHpOCI)I). Ucmions30BaHEbl YKa3aHHBIC
MCTOYHUKY 3HaHMii. PaboTa moka3ana 3HaHHE OCHOBHOTO TEOPETHUYECKOTO MaTepuasa U OBJIaJICHUE
YMEHHSIMH, HEOOXOIUMBIMH ISl CAMOCTOSITEIBHOTO BBITIOJTHEHHS pA0OTHI.

JlommyckaroTcss HETOYHOCTH U HEOPEIKHOCTh B 0(hOPMIICHUH PE3yIbTaTOB PaOOTHI.

Otmerka "3"
JlaGopaTopHass WM TIpakTHYeckas padoTa BBHIIOJHEHa W O(OpPMIIEHA C TOMOIIBIO
npenoaaBarelis. Ha BeimosiHeHHe paboTHI 3aTpadyeHO MHOTO BPEMEHH (J1aHa BO3MOXKHOCTH JIOZICTIATh
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paboty moma). OOywaromuiics TMOKa3ajd 3HAHUS TEOPETHYECKOr0 MaTepHaia, HO HCIBITHIBAIN
3aTpyAHEHUS TIPU CAMOCTOSITETILHOM paboTe CO CTATUCTUYECKUMH MaTepUaaMu.

Otmerka "2"

BricTaBnsiercss B TOM cilydae, KOTrjia OOYYaromIWiicsi OKa3ajcs HE MOATOTOBJICHHBIMH K
BBITIOJTHCHUIO 3TOM paboThl. [lomydeHHBIE pe3ynbTaThl HE IO3BOJSAIOT CleIaTh IPaBHIIBHBIX
BBIBOJIOB M IIOJIHOCTBIO PACXOISATCS C IIOCTaBICHHOW IIeNibl0. OOHApYXEHO IIJIOX0€ 3HaHUE
TEOPETUYECKOI0 MaTepHaja U OTCYTCTBUE HEOOXOAMMBIX YMCHHIA.

HNHcTpyKIus Mo oXpaHe TPyaa NPHU NPOBeIeHUN Ja00PATOPHBIX U
NPAKTHYeCKUX PadoT 1Mo 0MO0JI0rvu

Obduwue mpebdosanun de3onacuocmu.
1. K mnpoBeneHuto 1abopaTOpHBIX U MPAKTHUYECKUX pabOT 1o OWOJIOTMH JIOMYCKAIOTCS
CTYJEHTBI, IPOLIEIIINE MEAUIIMHCKUI OCMOTP U MHCTPYKTAX IO OXpaHe TPy/a.

2. OmnacHbIe IPOU3BOJACTBCHHBIE (PAKTOPHI:
XUMHYECKHE OXOTH MpU paboTe ¢ XUMpPEaKTHUBAMH, TEPMHUYECKHE OXKOTU IMPU HEAKKYypaTHOM
oOpallleHuu CO CIUPTOBKAMHU M HarpeBaHUU >KUIKOCTEH; MOpe3bl M YKOJBI PYK MpU HEOPEKHOM
oOpailleHuu ¢ J1a0OpaTOpPHON MOCYIOM, PEXYUIMM U KOJIOHNIMM HWHCTPYMEHTOM; OTpaBlICHUS
SATOBUTHIMU PACTEHUSIMU U SITIOBUTHIMU BELIECTBAMH IPHOOB.
3. [Ipy mony4YeHHH CTyJEHTaMH TpPaBMbl OKa3aTh IEPBYI0 IIOMOIIb IOCTPAJaBIIEMY,
coo0muUTh 00 93TOM aJIMHUHUCTPAIMHA YYPSKACHUS W POIUTEISIM TOCTPAJIABIICTO, IPH
HEOOXOIMMOCTH OTIPABUTH €r0 B OJIIKaiiiiee ieueOHOe YUPEKICHHE.
4. [Tocre oxoHuUaHUs Ta0OPATOPHBIX W MPAKTUYECKHX PaOOT TINATEIBHO BBIMBITH PYKH C
MBLIOM.

Tpebosanus 6ezonacnocmu neped Havauiom padomal.

1. BuuMaTenbHO W3YyYUTh COJEp)KAaHHE U TOPSJIOK BBHINOJIHEHUS paboThl, a Takxke Oe30macHble
IIPUEMBI €€ BBITIOJHEHUS.

2. IloaroroBuTth K pabote paboyee MecTo, yOpaTh OCTOPOHHUE MPEIMETHI.

3. IIpoBepuTh HCIIPaBHOCTH 000PY/IOBAHMUS, HHCTPYMEHTA, LIEJIOCTHOCTD JTA00PaTOPHOM MOCY/IbI.

4. TpeboBaHus 0€30I1aCHOCTH BO BpeMs padOThI

5. ToyHO BBINOIHATH YKa3aHUs MPENoaBaTels P MPOBEIEHUN padoThl, 6€3 ero pa3pelieHus He
BBITNOJIHATH CAMOCTOATEIBHO HUKAKUX Pa0oT.

6.Ilpy HCIONB30BAaHMM PEXYLUIMX M  KOJIOIMIMX MHCTPYMEHTOB (CKanbliened, HOXKHHIIL,
IpenapoBaJIbHBIX UTJ U Ap.) OpaTh UX TOJBKO 32 PYUKH, HE HANPABIATh UX 3a0CTPEHHBIC YaCTH Ha
ce0sl M Ha CBOMX TOBApHILEH, KJIACTh UX Ha pabodyee MECTO 3a0CTPEHHBIMH KOHI[AMHU OT ceOsl.

7. Ilpu paboTre co cnupTOBKOW Oepedb OJEKIY U BOJIOCHI OT BOCILUIAMEHEHUS, HE 3aKUTaTh OJHY
CIUPTOBKY OT JPYToi, HE W3BJIEKATh W3 TOPSIIEH COUPTOBKU TOpENKy C (QUTUIIEM, HE CIyBaTh
I1aMsi CIUPTOBKHU PTOM, a TaCUTh €r0, HAKPbHIBAs CHEIHATbHBIM KOJIAauKOM.

8. Ilpm HarpeBaHWM KHUIKOCTH B NMPOOHWPKE WM KOJOE MCIONB30BaTh CICIUANBHBIC JIEpKATEIH
(IITaTUBBI), OTBEPCTHE MPOOMPKHU WIIM TOPJBIIMIKO KOJIOBI HE HAIpaBisiTh Ha ce0s M Ha CBOUX
TOBAapHUILEH, HE HAKJIOHATHCA HAaJ COCYJIaMH U HE 3arIsIbIBaTh B HUX.

9. Colmro1aTh OCTOPOKHOCTH MPH OOpaIlleHuH ¢ Ja0opaTOpHOI mocy10i 1 mpubopaMu U3 CTEKIIa,
He OpocaTtb, HE POHATH U HE yIapsTh UX.



10.M3rotaBnuBas mpemnapaThl JUIsi pacCMaTPUBAHHUS HMX IOJ MHKPOCKOIIOM, OCTOPOKHO Opath
MOKPOBHOE CTEKJIO OONBIIMM W YKa3aTeNbHBIM MalbllaMU 33 Kpas M aKKypaTHO OIyCKaTh Ha
MPEIMETHOE CTEKJI0, YTOOBI OHO CBOOOJIHO JIETJIO Ha TIpermapar.

11.1Tpu ucnonp30BaHUM paCTBOPOB KUCIIOT U LIEJIOUEH, HAIMBATh UX TOJBKO B IOCYJly U3 CTEKJIA,
HE JOMyCKaTh MOMAaIaHus UX HA KOXKY U OHCKITY.

12.Ilpu pabore ¢ TBepABIMU XMMpEaKTUBAMH He OpaTh UX HE3AIIUIIECHHBIMU PyKamMH, HU B KOEM
ciyyae He MpoOoBaTh Ha BKYC, HaOupaTh /Jis OMNbITa CHEIUAIBHBIMU JIOKE€YKaMu (He
METAIITMYECKUMH ).

13.Bo u3bexxaHue OTpaBiICHUN M aJNIEPTHMUECKHX PEaKIMi HE HIOXaTh PACTCHHs] W TPUOBI, HE
poOOBaTh UX HA BKYC.

Tpebosarnua 6e3onacnocmu ¢ a8APUIHBLIX CUMYAUUAX.
1. IIpr pasnuBe JIETKOBOCIUIAMEHSIOIIMXCS JKUAKOCTEM WM OPraHUYECKUX BEUIECTB,

HEME/JICHHO IIOTaCHUTh OTKPBITBI OTOHb CHHPTOBKM M COOOIIUTH 00 3TOM INpENojAaBaTeiio, HE
yOupaTh CaMOCTOATEIIFHO PA3JIUThIC BELIECTBA.
2. B ciyuae, ecim pazouiack 1abopatopHas mocyia Wiv mpruOopsl U3 CTEKIa, He COOUpaTh UX
OCKOJIKY HE3aIlIMIIEHHBIMU PyKaMH, a UCIIOJIb30BaTh JUIsl 3TOU 1M IIETKY M COBOK.
3. [Tpr mony4yeHHn TpaBMBI COOOHIMTH 00 ITOM TMPENOAAaBATENI0, OKa3aTh IEPBYIO MOMOIIb
MOCTPAJaBIIEMy, COOOIIUTH 00 STOM aJMHHHUCTPALUN YUYPEXKIEHHUS, TPU HEOOXOAUMOCTH
OTHPAaBUTh, IOCTPAJABIIETO B OnnKaiiiee Jede0HOe YUpeKaeHHEe

TpeboBanust 6€30MaCHOCTH 110 OKOHYAHUU PAOOTHI.
1. [lpuBectn B mopsaok paboyee MeCTO, CAaTh HpeNoAaBaTeNio 00OpyAoBaHWE, HPUOOPHI,
MHCTPYMEHTBHI, Ipenaparsl.
2. OtpaboTaHHblE BOJHBIE pPACTBOPHl PEAKTHBOB CIIMBaTh HE B KaHAJIW3alUIO, a B
3aKPBIBAIOIIUICS CTEKJISHHBIA COCYJl BMECTUMOCTBIO HE MeHee 3 JI, IS HX IOCIEeAYIOIIEro
YHUUYTOXKEHHUS.
3. TaTesnbHO BBIMBITh PYKH C MBIJIOM.



IpakTnyeckoe 3ansitue Ne 1

1.1 IIpuroToBJ/ieHHe U ONMCAHHE MUKPONPENAPaTOB KJIETOK pacTeHu i
Ieab: caMOCTOATENBHO IPUTOTOBUTH M OIIUCATh MUKPOIIPENapaThl KJIETOK PACTEHUN.
OOopynoBaHMe: MUKpPOCKOIBI, TaOMUIBI O CTPOCHUU pACTUTENBHOW M JKMBOTHOH KIIETOK,
JYKOBHUIIA, cal(eTKH, MUHIETHI, MHUIETKH, MPEIMETHOE M IIOKPOBHOE CTEKJIA, PacTBOp MHoja,
[IPENapOBAJIbHbBIC UTJIBL.

Teopemuueckaa yacmpo

PactutenbHas KieTKa — 9TO TUIIMYHAS JyKapUOTUYECKasl KJIETKA, B KOTOPOU MOYKHO BBIIEIUTH JBE
OCHOBHBIE 4acTU: OOOJIOYKY M IMPOTOILIACT. B cocTaB mporomnacra BXOAAT IUIA3MaTHYECKas
MeMOpaHa; siIpo — 00s3aTeNIbHbIII KOMIIOHEHT JYKapUOTHYECKHUX KIIETOK, B KOTOPOM XPaHUTCS
HacJIe/ICTBEHHass MH(OpMaIys; LUTOIUIa3Ma — YacTh KJIETKH, 3aKIIOUEHHAs MEXAy HapyKHOU
MeMOpaHoil U spoM. OHAKO KJIETKH pacTeHUI UMEIOT XapaKTepHble MPU3HAKHU, OTIMYAIOIINE UX
OT KUBOTHBIX KJIETOK.
O6onouka knetkd. OAHMM U3 OTJIMYMUTEIBHBIX MPU3HAKOB PACTUTENIBHBIX KIETOK SBISIETCA
HAJIMYME JIOCTATOYHO JKECTKOM KIJIETOYHOH O0O0O0JOYKH, KOTOpas pacHojOoXkeHa CHapyXH OT
LIUTOIUIA3MAaTHYECKON MeMOpaHBbI.
OCHOBHBIM ~ KOMIIOHEHTOM  KJIETOYHOM  OOOJIOUKM  SBJISETCS  IOJIMCAaXapujJ — LEUII0JI03a.
[Tonucaxapuabl, BXOAAIIUE B COCTAaB KJIETOYHONU 00OJOUKH, CHHTE3UPYIOTCS B anmnapare [omabmxu,
BBIBOZSATCS IIyTEM K30LMTO3a U BCTPAUBAIOTCA B (POPMHUPYIONIYIOCS KIETOUHYIO 000TI0UKY.
@DYHKIMY KJIETOUYHOM CTEHKHU: 3alllUTHAas1, IPOBOJAIAS, OTIOPHASL.
s pacTUTENBbHON KIIETKM XAapAaKTEPHO HAJIMYME OJHOM WJIM HECKOJIBKMX KPYIMHBIX BaKyoJleu —
MOJIOCTEW, OTNEIEHHBIX OT IMTOIIa3Mbl MeMOpaHoW. Mojoaple KIETKH OOBIYHO COJepKaT
MHOT'OYNCJIEHHBIE MEJIKME BaKyOJIH, KOTOPBIE YBEIMUYUBAIOTCSA B Pa3MeEpax M CIUBAIOTCA B OJIHY
0O0JIBIIYI0 BaKyOJIb, KOT/Ia KJIETKa JJocTUraeT 3penocTH. [1onocTe BakyosaM 3amosiHeHa KJIETOYHBIM
cokoM. Bakyonu peryianpyroT BoIHO-COJIEBOI 0OMEH, KOHTPOJIUPYSI MOCTYIIJICHHE BOJBI B KJIETKY U
U3 KJIETKH, T. €. UTPalOT BaXHYIO POJIb B MOJAEPKAHUU YIPYTOCTH (Typropa) o00J0UKH U TKaHEH
pacTeHUN.
@YHKIIMM BaKyoOJM: MOAJAEPKAHUE TYpPrOpHOIO IaBJICHHS; HAKOILJIEHHE 3allacHbIX BELIECTB U
BEILECTB, IPEIHA3HAYEHHBIX JUIS yIaJ€HUS U3 KIETKU.
[InacTuapl ABIAIOTCS XapaKTEPHBIM KOMIIOHEHTOM KIJIETKM BbICHIMX pacTeHuid. CyliecTByer
HECKOJIBKO TUIOB IJIACTH/L: XJIOPOIUIACTHI, XPOMOILIACTHI U JIEHKOIUIACTHI.
Knerku BBICHIMX pacTeHWH: JUIIEHBI LEHTPUOJNEH, OJHAKO COJepKaT LEeHTPbl 00pa3oBaHuUs
MUKpOTpyOOUeK, (OpMUPYIOIIMX, B YAaCTHOCTH, BEPETEHO KIJIETOYHOro neneHud. lleHtpuonu

HMCIOTCS TOJIBKO Y BO)IOpOCJ'IeI\/'I 1 HCKOTOPBIX MXOB.



Ilpakmuueckan wacmp
1. HacTpoiiTe MUKPOCKOT ISl paOOTHI.
2. [IpuroroBsTe MUKpOMpenapar.
- IPY MTOMOIIY MUIETKU KAITHUTE Ha TIIATEIbHO MPOTEpTOE caiaeTKOi IpeaMeTHOe CTEKIIO KAIUIo
cnaboro pacTBopa ioja.
- C HW)KHEHW TMOBEPXHOCTH YCIIyH JyKa MHHIICTOM CHHUMHTE HEOOJBIION KyCOYEK MpPO3pavyHOi
KOXKHIIBI ¥ TIOJIOKHUTE €ro Ha KaIulio pacTBopa iona. PacpaBbre KOXKHIly IpenapoBaIbHON UTIIOMN.
- HaKpoiiTe rpenapaTt NOKPOBHBIM CTEKJIOM U yJIATUTE U3IUIIKHU BJIary.
3. PaccmotpuTe npenapar 1ol MUKPOCKOIIOM.
4. 3apucyiiTe B T€Tpay CTPOCHHUE KJIETKU KOXKHIIBI TyKa U MOJANUIINUTE €€ OCHOBHBIC YaCTH.
5. Tlonb3ysich AJIEKTPOHHBIMU OOpPa30BATEIBHBIMU pECypcaMu, AAlTe OTBETHl Ha CIEAYIOLIUE
KOHTPOJIbHBIE BOIIPOCHI:
- Kakast yacth pacTUTEIBHOM KJIETKU CONECPKHUT KICTOUYHBIX COK?
- B 1em 3akitouaercs ocHOBHAs (DYHKITUS XJIOPOILIACTOB?
- KakoBbI (hyHKIIMU KJIETOYHON CTEHKH?
- Kakast yacTp pacTuTeIbHON KIETKU COJCPKUT 3allacHble MUTAaTeIbHbIC BellecTBa?

- B uem 3akimouaroTcst QyHKITUN BaKyOJIH?

1.2 CpaBHeHHe CTPOECHMSA KJIETOK PACTEHHI M ;)KWBOTHBIX 110 TOTOBBIM MHUKPOIIpenapaTam.
Ileab: 03HAKOMUTBCS C KJIETKAMH PACTEHHMH 1 KUBOTHBIX HA TOTOBBIX MUKpOIIpENaparax, CPaBHUTh
CTpOEHHE KJIETOK PACTEHUH U )KUBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax
OO0opynoBaHmMe: MUKPOCKOIBI, TOTOBbIE MUKpPOIIpeNapaThl paCTUTENbHON (KOKUIA YEllyH JIyKa),
KUBOTHOW (3MHUTENMANbHAS TKaHb — KJIETKU CIM3MCTOM POTOBOM MOJOCTH), TAOIHUIBI O CTPOSHUU
PaCTUTENBHOW U )KUBOTHOM KJIETOK.

Teopemuueckasa wacmpo
Knetka - »snemeHTapHas €AMHMIIA CTPOEHUS M JKU3HENEATENIbHOCTH BCEX MXUBBIX OPraHU3MOB
(KpoMe BUPYCOB, O KOTOPBIX HEPEIKO FOBOPAT KaK O HEKJIETOUHBIX (pOpMax >KU3HH), 00saaaromias
COOCTBEHHBIM OOMEHOM  BEIIECTB, CIIOCOOHas K CaMOCTOSTENbHOMY  CYIECTBOBAHHUIO,
CaMOBOCITIDOM3BEICHUIO U pa3BUTUIO. Bce XuBble oOpraHu3mbl Ju00, KaKk MHOTOKJIETOYHbBIE
’KUBOTHBIE, PACTEHUS U T'PUOBI, COCTOST U3 MHOXKECTBA KJIETOK, TMOO, KaK MHOTHE MPOCTEUIINE U
OaKkTepuM, SBISIOTCA OJHOKJIETOUHBIMU oOpraHmaMamu. Paszmen Ouonoruu, 3aHMMAIOLIMKACS
W3YyYEHUEM CTPOCHHMSI U KU3HEACITEIbHOCTH KIIETOK, MOIYYHJ Ha3BaHUE LIUTOJIOruu. B nocnennee

BpEMsI PUHATO TAK)Ke TOBOPUTH O OMOJIOIMHU KJIETKH, WK KJIETOYHOMN OMOJIOTHH.
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http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D1%8C
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D1%81%D1%8B
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B8%D0%B1%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D0%B5%D0%B9%D1%88%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

Bce knerounbsie GpopMbl KU3HH Ha 3eMJIe MOXKHO Pa3JeinTh Ha JIBa HAAIAPCTBA Ha OCHOBAaHUHU

CTPOCHUSA COCTABJIAIOIIHNX UX KIJICTOK!

- MPOKAPHOTHI (0siAepHbIe) — OoJsiee MPOCThIE 10 CTPOSHUIO M BO3HUKIIM B MPOLIECCE 3BOIOLUU

paHsblIIIe;

- JYKapHWoThl (s7epHbIe) — OO0Jee CIOXKHBIE, BO3HHMKIM T03Ke. KIIeTKHM, COCTaBIISIOIIME TEJIO

YCJIOBCKA, ABJIAIOTCA OYKAPUOTUICCKUMU.

HecMmotpst Ha MHOTOOOpa3ue (Gopm opraHU3alus KIETOK BCEX KUBBIX OPraHU3MOB TOTYHMHEHA

€MHBIM CTPYKTYPHBIM IIPUHIIUIIAM.
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IIa3MalleMMOM. BHyTpH KileTka 3aloiHeHa LUTOINIa3MOM, B KOTOPOM pacCIOJIOKEHBI pa3iIMyHbIC

OpTraHOUAbI U KJIICTOYHBIC BKIIFOYCHUSA, 4 TAKIKE TeHEeTUYECKUI MaTepHrall B BUAC MOJICKYJIbI Z[HK
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COCTaB KJIETOK, 3alliCh HACIEACTBEHHOW MHQopManuu cxoaHel. B To ke Bpems, Mexny
PaCTUTEbHBIMU U )KUBOTHBIMU KJIETKAMU €CTh OTIUYMS.

1. I'maBHBIM OTIMYMEM pACTUTEILHOW KIETKH OT JKMBOTHOM SIBIISICTCS CIIOCOO TMHTaHUS.
PacTturenbHble KIETKH - aBTOTPO(BI, OHU CIIOCOOHBI CAaMU CUHTE3UPOBaTh OPraHUYECKHE BEIIECTBA,
HEOOXOIUMBIE Ul MX JKU3HEAEATENBHOCTH, JUIl 3TOr0 MM HYXEH TOJIbKO CBET. JKUBOTHBIE K€
KJIETKH - TeTepOTPO(BI; HEOOXOIUMBIE M IS )KU3HU BEIIECTBA OHH MOTYYarOT C MHIIEH.

[IpaBna, cpenu XUBOTHBIX HAOMIONAIOTCS M UCKIIOYeHHs. Hampumep, 3eleHble >KTYTHKOHOCIIBI:
JTHEM OHHM CHOCOOHBI K (OTOCHHTE3Y, HO B TEMHOTE IUTAIOTCS TOTOBBIMH OPIaHUYECKUMHU
BELICCTBAMM.

2. PactutenbHas KJe€TKa, B OTIMYME OT JKUBOTHOM, MMEET KJIETOUHYIO CTEHKY M HE MOXET,
BCJICZICTBUE O3TOTO, MEHATh CBOIO (¢opMmy. JKuBOTHasi KJIETKa MOXET pacTATHBATHCS U
BUJOU3MEHSTHCS, T.K. KIETOYHON CTEHKH HET.

3. Paznuuusa HaGmronaroTcst W B crocoOe JeNieHUs: MpU JEJICHUU PacTUTENIbHOW KIIETKH B HEl
o0pasyeTcs NeperopoKa; JKUBOTHas KJIETKA JIEIUTCS ¢ 00pa30BaHUEM MEPETSKKH.

4. KieTku pacTeHHil comepkar B ceOe IUIaCTHBI: XJIOPOIUIACTHI, JICHKOMIACTBI, XPOMOIUIACTHL.
Knerku >KMBOTHBIX HE copieprkaT Takux miactu. Keraru, umeHHo Oiaronaps IacTiiaM, HeCyIuM
B ce0e XJI10podMLI, U MPOUCXOAUT (POTOCUHTE3 B PACTUTEIBHBIX KIETKAX.

5. B KJIeTKax KaKk pacTeHMi, TaK U KUBOTHBIX €CTh BaKyosd. HO y pacTeHuil 370 MaJO4HUCICHHBIE
KpyIHBIE TIOJIOCTH, & y JKMBOTHBIX MHOTOYHMCIICHHBIE M MeJKHe. Bakyonu pacTeHHil 3amacaror
IIUTATEIbHBIE BEILECTBA, TOIJAa KaK BaKyOlIM JKUBOTHBIX HECYT IUIICBAPUTEIBHYIO W
COKPATUTENbHYIO (PYHKIMH.

6. Cunres aneHO3UHTPHU(OCHOPHON KUCIOTHI, HEOOXOAUMOMN JIJIsl IOTYYCHHUST SHEPTHH, Y PACTCHHUH
IIPOUCXOAUT B MUTOXOHPHSX U IUIACTUAAX, Y )KUBOTHBIX K€ JINIIb B IJIACTUAAX.

7. Bce BHIBI KIETOK HMMEIOT OCOOBIM BHJ 3allaCHOTO YIVIEBOJA. Y DPACTUTENBHBIX KIETOK 3TO
KpaxmaJl, y JKHUBOTHBIX - NIMKOreH. Kpaxman ¥ IIMKOreH OTIMYaroTcsa N0 XMMHUYECKOMY COCTaBy U
CTPOEHHUIO.

8. Y )KMBOTHOM KJIETKH €CTh LIEHTPHUOJIH, Y PACTUTEIIHON KIIETKH UX HET.

9. IlurarenbHblE BELIECTBA PACTUTEIBHOM KIETKH XPAHSTCS B KJIETOUHOM COKE, 3aIOJIHSIOLIEM
BaKyOJIM; IIUTATEIbHBIC BEIIECTBA KUBOTHOW KJIETKU PACIIONIararoTCs B LUTOILIA3ME U UMEIT BUJ

KJIETOYHBIX BKITIOUEHHUH.

Hpakmultecmm uacmo
1. P ACCMOTPHUTC IO MHUKPOCKOIIOM T'OTOBBIC MHKPOIPCHApPATbl PACTUTCIBHBIX W XUBOTHBIX

KJICTOK.
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2. 3apucyiiTe 1Mo OAHOW PACTUTEILHON M )KMBOTHOU KieTke. [loanummTe nX OCHOBHBIC YacTH,

BUJAUMBIC B MUKPOCKOII.

3. Tlonb3ysch 37€KTPOHHBIMU 00pa30BaTEIbLHBIMU PECYPCAMU, 3AIIOJIHUTE TAOIHILY:

No | HaszBanue opranouia

Cxemarnueckuii pucyHoK | Bpimonnsembie QyHKIUN

ol O &~ W N

4. Paccmotpute

1o MHKPOCKOIIOM

PACTUTCIIbHBIX U JKUBOTHBIX KJICTOK.

5. PeBynBTaTBI CpaBHCHUA 3aHCCUTC B Ta6nnuy.

Tabnmuia «CpaBHUTENIbHAS XapaKTEPUCTHKA PACTUTEILHON M JKUBOTHON KIIETKI.

Knerkn [MuTomnnazma Snpo II;moTHas Kierounas ITmacTunnl
CTEHKa
PacturennHas
JKuBoTHas

IPUTOTOBJIEHHBIE  (FOTOBBIE)  MMKpPOIIpEnaparhbl
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IIpakTuyeckoe 3ansaTue Ne 2

BoifiBjieHNE U ONIICAHHE NMPpU3HAKOB CX0JCTBa 3ap0L[LIIIIeI71 YEJI0BCKA U IPYIUX MO3BOHOYHBIX

Leab: 03HAKOMUTHCS C SMOPHUOHAIBHBIMH JI0Ka3aTeIbCTBAMH SBOIIOIIMHI OPraHUYECKOr0 MUPA.
OOopynoBanme: HHPOPMAIMOHHBIE JIMCTBL, KapTa CXEMbl 3apoJbllIel pa3HbIX TPy
MO3BOHOYHBIX.

Teopemuueckaa yacmpo
Jiomn ¢ riyOOKON JAPEBHOCTH HHTEPECYIOTCS CBOMM IMPOUCXOKIAeHHEM. [IombITKM MOHATH U
O0BSACHUTH, KaK BO3HUK YEJIOBEK, Mbl BCTPEUYAEM Y CaMbIX Pa3IUYHBIX IJIEMEH U HApOJOB B UX
BEPOBAHUSX, JIETEHaX, CKa3aHUSX.
Obwnocms cmpoenusi 4enoseka U no360HOUHLIX odcugomubvlx. CTpOEHHE CKelleTa, HEPBHOM
CUCTEMBbI, CHCTEMbl MHILIEBAPEHMsI, JbIXaHHWA M KpPOBOOOpAllleHHs UelIoBeKa U JPYrHux
MO3BOHOYHBIX, 0COOCHHO MIIEKOMUTAIOIINX, OUYeHb CX0AHO. Hanbonee HarisaIHO poACTBO YeTOBEKa
Y JKMBOTHBIX BBISIBJISIETCS MPU CPAaBHEHUM MX 3MOpPHOHAIBHOrO pa3Butusi. Ha ero pannux stamax

3apOJbllI YCJIOBCKA TPYAHO OTIUYUTDL OT 3apozu,1mel71 APYrux MMO3BOHOYHLBIX ) KMBOTHBIX.

PoncTBo denmoBeka M KMBOTHBIX MOATBEPKIAETCS CYLIECTBOBAHUEM PYAUMEHTOB M aTaBU3MOB. Y
yejoBeka umeercs okosio 90 HeyHKIIMOHUPYIOIUX, TaK HA3bIBAEMBIX PYAUMEHTAPHBIX OPraHOB.
Hamuume pynuMeHTOB — CIIEACTBHE pPENyKLMM OpPraHOB M TKaHEeW. Pemyknus BbeIpakaercs B
YMEHBIIIEHNH Pa3MepOB OPraHOB U TKAHEW, B YIPOLIEHUN UX CTPOCHUSI.

K pyaumentam oTHocsaTCS 0cobas MbIIIIA, TO3BOJISAIONIAS HEKOTOPHIM JIOASM ABUTATh YUIaMH U

KOXKEM TOJOBBI (OCTaTOK MOJKOKHOM MYCKYJIaTypbl, pPa3BUTOM Yy MHOTHX IpeICTaBUTENIEH
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MJIEKOIIMTAIONNX), KOMYMKOBAs KOCTb (OCTaTOK pEeAyLMPOBAHHOIO XBOCTAa), MaJleHbKas
NOJTyJIyHHAsl CKJIa/Ika B YIOJIKE Ij1a3a (OCTaTOK MUIaTeJIbHOM NEPETOHKU, NMEIOLIEHCS Yy MHOTUX
XOPJIOBBIX, HAUMHAS C PbIO, M JIydllle BCEro Pa3BUTOH Yy MPECMBIKAIOIIUXCA W NTHI) U MHOTHE
npyrue. Bee 3Tu opranbl 6ecniosie3Hsl Ui YeJIOBeKa U COXPAHSIOTCS Y HEro B HEZOPAa3BUTOM BUJE.
OOBACHUTH UX CYLIECTBOBAHUE MOKHO JIUILIb TE€M, YTO OHH JOCTAJIUCh YEJIOBEKY OT €ro >KHBOTHBIX
IPEJKOB, Y KOTOPHIX OBUIM XOPOIIO PAa3BUTHI W BBHINOJHSIN ONpenaeieHHble pyHkuuu. MHorna y
4eJIoBeKa HPOSIBISIOTCS OCOOCHHOCTH, OOBIYHO Y HEro HE BCTPEYAIOIIMECsS, HO HMMEIOIUecs y
KHUBOTHBIX. Takue 0coOEHHOCTH HAa3bIBAIOTCS aTaBUCTHUeCKMMH. Hampumep, XBOCT, ¢ KOTOpPBIM
OUYCHb PEIKO POXKIAOTCS JIIOIU, OOMJIbHBIA BOJIOCSIHOM IOKPOB Ha TeJle, BKIIKOYas JIMIO, CUIIBHO
pa3BUTHIE KIIBIKHW M HEKOTOpble Apyrue. OOLIHOCTh IJIaHA CTPOEHHUS, CXOJCTBO 3apOABIIIEBOrO
Pa3BUTHUSL, pyAUMEHTBI, aTaBU3Mbl — O€CCIIOPHBIE J0KA3aTeIbCTBA MPOUCXOXKJIEHUS YEIOBEKA OT
KUBOTHBIX.

Cxo0cmeo u pasnuuue ueno8eka U 6blCUUX UeN08eKoobpasHuix obesbsan. V3ydyeHue Bcel
COBOKYHNHOCTH  aHaTOMHUYECKMX M  (U3HOJOTHUECKHX  OCOOCHHOCTEH  4eOBEKa,  €ro
HMOPHOHAIILHOTO PA3BUTHS MOKA3bIBAET, YTO YEJIOBEK OTHOCUTCS K OTpsiay npumaroB. Haunbosnee
OMu3KMe POJCTBEHHMKHM YEJIOBEKAa CpEAM BBICIIMX IPUMATOB — IPEACTaBUTEIM CeMelcTBa
[Tourune! (4eaoBekooOpa3Hble 00€3bsiHbI, WM aHTpornouabl). K HUM npuHaexar oduTaroimue B
Adpuxke ropwiia, UMIaH3€e U UHI0-MaJlaiiCKUil OpaHTyTaHr.

O Onu3KOM POACTBE MEXKIY 4YEIOBEKOM M aHTPONOUIAMU CBHUAETEIIBCTBYIOT OOIIMH XapakTep
TEJIOCIIOKEHMSI, pEAYKIUS XBOCTa, HAJTMYUE HOI'TEH, a He KOITel Ha naiblax, ¢opma ria3 u yue,
OJIMHAKOBOE YHCIIO PE3IIOB, KJIBIKOB U KOPEHHBIX 3y0OB, MMOJIHAS CMEHA MOJIOUHBIX 3y00B U MHOTO€
npyroe. CyliecTBeHHbl 4YepThl (PU3MOJOTMYECKOrO0 CXOACTBA: OOIIME TpyHibl KPOBH, OO0JIE3HU
(TyOepkyies, IpuIll, X0Jiepa, BOCHAJICHHE JIETKUX) U JIp. Y 4eloBeKa U aHTPOIIONI0B OOHApYKEHO
MIOPA3UTEIBHOE CXOJICTBO XPOMOCOMHOrO ammapara. M3BeCTHO, YTO 4YMCIO XpOMOCOM Yy BCEX
4eJI0BEKOOOPa3HbIX 00e3bsiH paBHO 48, Torja Kak y 4eJoBeKa JTUIUIONIHBIA Habop mpeacTaBieH 46
XpOMOCOMaMH. Y4eHble MOJIararoT, 4To XxpoMocoma Ne 2 yeaoBeKka BO3HUKIIA B PE3Y/IbTATE CIMSIHUSA
JIByX HETOMOJIOTHYHBIX XPOMOCOM, MMEBIIMUXCS y OOILEro mpejKa 4yeloBeKa M aHTPOIOHIOB U
COXPAHMBILHUXCS Y TIOCIEIHUX /10 HACTOSIIIETO BPEMEHH.

OpHako MEXIy 4YelOBEKOM U 4YelOBEeKOOOpa3sHBIMH 00€3bSHAMM MMEIOTCSl CYIIECTBEHHbBIE
pasnuunsa. Bece aHTpomouipl, 3a MCKIIOYEHHEM TOPHILI, BEIYIIUX MPEUMYIIECTBEHHO HAa3eMHBIN
o0pa3 KHU3HU, JKUBYT Ha JEpeBbsX. B CBSI3M C 3TUM y HHUX AJUHHBIE NEPEJHUE KOHEYHOCTH,
KPIOKOOOpa3Hble KUCTH CO CIa0Opa3BUTHIM OOJIBIIMM MalblEM, XBaTaTeNbHBIA THIT CTONBL. [Ipu
NEPEIBIKEHUH TI0 3€MJIE OHM ONMPAIOTCS HAa HApYXHBIM Kpaill CTOMNbI, COXPAHssl pPaBHOBECUE C

MMOMOIIBIO MEPECAHUX KOHEYHOCTEH.
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Baxneime  oTIMUYUTENbHBIE OCOOCHHOCTM B CTPOSHMM  YEJOBEKa CBSI3aHBI C €0
NpSAMOXOJKJCHHEM. BepTukaabHOe MOJI0KEHHE TYJIOBHILA Y YeIOBEKa 00YCIOBHIIO PsiJi M3MEHEHUN
B CTPOCHHUU CKeleTa (B 0COOCHHOCTH MO3BOHOYHHKA, Ta3a, KUCTH), MYCKYJIaTypPbl, B PAaCIIOJIOKEHUU
BHYTPEHHHX OPraHOB M T. A. BonbIoii maner pyku XopoIo pa3BUT, CHIBHO IPOTHUBOIIOCTABIISETCS
OCTaJIbHBIM M OYEHb MOJBIDKCH, Ojarojapsi 4eMy KUCTh YeJOBeKa CIocoOHa K pa3HOOOpa3HBIM
TOYHBIM ABHUKCHHUAM.

Paznuuus aHTponousoB M uelloBeKa HAOMIOJAIOTCS TaKkke B CTPOCHMM uepena M Mosra. Yepen
YeJOBeKa He MMEET CIUIOUIHBIX HaJ0POBHBIX AYT, MO3TOBas 4acTh MpeoliagaeT HaJl JULEBOH, 100
BBICOKHH, YENOCTU cialble, KIBIKM MaJeHbKHE, Ha HIDKHEH YENIOCTH MMEETCs MOAO0OPOIOYHBIN
BBICTYIl. Y 00€3b5iH, HA000POT, CUJIbHEE pa3BUTA JUIEBas YaCTh, 0OCOOEHHO YEIIOCTH.

Mos3r uenoBeka B 2—2,5 pa3a 0oJbllie MO3ra 4eJI0BEKOOOpPa3HbIX 00€3bsiH. TeMeHHBbIe, BHCOUHBIC
U JIOOHBIC J0JIM, B KOTOPBIX PACIIOJIOKEHBI BaKHEWIINE LEHTPHI NCUXUYECKUX (YHKIMH U pedH,

CUJIBHO PAa3BUTEI. TonbKO 4YenoBeK O6J'I3.I[aeT quHOpaSﬂeHBHOﬁ PCUbIO.

Ilpakmuueckan wacmp
[Tonb3ysch ANEKTPOHHBIMU 00Pa30BATEILHBIMU PECYPCAMU, 3aMIOJIHUTE TAOIHILY.

Ta6n1z1ua «qepTH CXO0ACTBA U OTJINYHA 3ap0nbnne171 IIO3BOHOYHBIX Ha PA3HbIX CTAAUAX PA3SBUTUA»

Komy npuHaiexkur | [pusHaku

3apOJbIII Hannune Hocosoii Ilepennune Bo3aymHerii

XBOCTa BBIPOCT KOHCYHOCTH IMYy3bIPb

ITepBas cragus

Pri10a

Smepuna

Kponuxk

YenoBek

Bropas cranus

Pr10a

Smepuna

Kponuk

YenoBek

Tperbs cTanus

Pri0a

Smepuna

Kponuk
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YenoBek

YerBepras cragus

Pr10a

SAwmepuna

Kponuxk

YeoBek

Briso:
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IIpakTuyeckoe 3ansaTue Ne 3

CocraBiieHne l'lpOCTGifIlllHX CXEeM MOHOFI/IﬁpI/II[HOFO H )IPIl"I/IﬁpI/IL[HOFO CKpeiMBaHUA

HCJIL: HaY4YHUTBCA COCTABJIAATH CXCMbI MOHOFI/I6pI/I,I[HOFO u I[I/IFI/I6pI/I,Z[HOFO CKpCIIBaHUsI.

O0opynoBaHme: pa3HOYPOBHEBBIE KAPTOUKH C 33]Ja4aMU MO0 TEHETHKE.

Teopemuueckaa yacmpo
Monozcubpuonoe cxkpewusanue — BUJ CKPEIIUBAHUSA, KOTJa aHAIM3UPYETCsS HACJIEIOBaHHUE JUIIb
OJIHOI Tmapbl aNbTEPHATUBHBIX, T.€. B3aMMOHUCKIIIOYAIONIMX MPU3HAKOB, KOTOPBHIMU O00JIaJaoT
pomutensckue Gopmel. Pa3BuTre 3TUX MPU3HAKOB 00YCIIOBICHO MAPOi COOTBETCTBYIOUINX aJlIeIIeH
WIA TEHOB. AJUIENH TPEICTAaBISIOT COOOW pa3lWYHbIEe BAPUAHTHI COCTOSHHS OZHOTO M TOTO K€
reHa, PacloiI0KEHHbIE B OJIMHAKOBBIX yUaCTKaX TOMOJIOTHYHBIX XPOMOCOM.
[Tpu3Haky, KOTOPbBIE MOJHOCTBHIO MpeodaafaT (MOJaBIsIOT) B IEPBOM MOKOJEHHH, HA3bIBAIOTCS
oomunanmueimu. Ilpu3Haky, HE TMPOSBISAIONIMECS B TIEPBOM IOKOJEHUU (IIOJABISIEMEBIE),
Ha3bIBAIOTCS peyecCusHbIMU.
Ecnu B reHoTune opraHu3Ma HMMEIOTCS JIB€ OJIMHAKOBBLIC ajUlelM reHa — 00€ JOMHUHAHTHBIC WM
penieccuBHble (AA WM aa), TO TaKOW OPraHU3M HA3bIBACTCA 2OMO3USOMHbIM, U OH HE HaeT
pacuierienus. Eciu ke U3 mapbl reHoB OJIMH OyJeT TOMMHAHTHBIM, a APYroil peliecCUBHbBIM, TO
TaKOM OpraHu3M Ha3bIBaeTCs 2emepozucomuvim (Aa), U OoH OyAeT JaBaTh paclICIUICHHE B
IOTOMCTBE MPH CKPEIIMBAaHUU ¢ ce0e MOJ0OHBIM OpPraHU3MOM.
COBOKYITHOCTh BCEX T'€HOB JAHHOIO OpraHu3Ma, T.e. HOCHUTENeH TIeHeTH4ecKod HH(popMmanuy,
3aHMMAIOIIMX B XpOMOCOMax OIpe/eNieHHbIe MECTa, Ha3bIBalOT ceHomunom. COBOKYITHOCTb BCEX
BHEUIHUX UM BHYTPEHHUX NPHU3HAKOB OpraHuM3Ma, OINPEAENsAIONUX €ro HWHIAUBUAYalIbHbIE
0COOEHHOCTH, HA3bIBAIOT (heHomunom.
Ilepsoe npasuno I'.Menoena unu 3aKoH eOuHoobOpaszus 2uOpud08 nepeoco MNOKOAeHUs (3AKOH
OOMUHUPOBAHUSL) TIACUT: TIPU CKPELUIMBAHUN TOMO3UTOTHBIX 0CO0EH, OTIMYAIOIIUXCS MEXKIY COO0M
10 OJHOW mMape ajJbTePHATUBHBIX MPHU3HAKOB, BCE IMOTOMCTBO B MEPBOM TMOPUIHOM MOKOJIEHUU

CI[I/IHOO6pa3HO KaK I10 TCHOTHILY, TaK U 110 (bCHOTI/IHy.

PQ AAX \é aa
JKENTHIN 3eJIEHbII
G A a

F1 Aa, Aa, Aa, Aa Ilo ¢eHOTHUITY — BCE JKEITHIE
B cnenyromielt cepun OnbpITOB O MOHOTMOpPUIHOMY CKpenMBaHuio [.MeHzaenp uCHonb30Bal B
KayecTBE POJUTENbHBIX POpM 0coOU THOPHUI0B IEPBOrO MOKOJIEHUSI.

Pry @ Aax & Aa
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JKEIITBIN 3eJICHbIN

G A a A a

\& A a
g
A AA | Aa
a Aa aa

Fo AA, Aa, Aa, aa

JKEIITHIN JKCITBIN JKEIITHINA 3€ICHBIN

Bmopoii 3axon I'"Menoens (3axon pacwennienus) TIacUT: IPU CKPEIIMBAHUU JIBYX T€TEPO3UTOTHBIX
0co0eil, OTINYAIOIINUXCS MEXKIY cO00M MO OJIHOM Mape aJbTepHATUBHBIX MPU3HAKOB, B IOTOMCTBE
HaOI01aeTCs pacuiernyieHue no GeHoTumy B cooTHomenuu 3:1, a mo renotumy — 1:2:1.

Ilpumep. Cepyro TeTEpPO3UTOTHYIO IpO30(UIY CKPECTHJIA C CaMIIOM, UMEIONIMM YEpPHOE TelO.
Kakoe moTOMCTBO MOKHO OXHJIATh OT 3TOr0 CKPEIIWBAHUS, €CIIM U3BECTHO, YTO CEPBIM I[BET Tela

JPpO30(UIIBI BISETCS TOMHUHAHTHBIM IPU3HAKOM?

JlaHo: Pemienue:

A — cepblii IBET P Q Aax i aa

a — YepHBIN LIBET @ cepslit YEpHBIN
Fi-? G Aa a

F1 Aa, Aa, aa, aa
@ cepble UepHBIC
1:1

Tun 331291 — MOHOTHOPHTHOE CKPEIUBAHUE C ITOJTHBIM JIOMUHUPOBAHUEM.
OTBeT: B pe3yibTaTe CKpEUIMBaHUS TeTEPO3UTOTHON cepod Ipo30(uibl C YEPHBIM CaMIlOM B
MIEPBOM MMOKOJICHUU HAOII0IaeTCsl paciienyienne B cooTHomeHuu 1:1 kak o reHotumy (Aa:aa), Tak
u 1o eHotumy (cep:uep)
Jueubpuonoe ckpewusanue — 3TO CKpEIIMBaHKUE, B KOTOPOM yYacTBYIOT JBe THaphl aymiened. [Tpu
CKpEIIMBAHUM TE€TEPO3UTOTHBIX OCO0EH, OTIUYAIOIIUXCS MO0 HECKOIBKHM TapaM albTepHATHBHBIX
NPU3HAKOB, B TOTOMCTBE HAOJII01aeTCsl paciileruieH e o GeHoTuIy B cooTHomenuu (3+1)", roe n —
YUCJIO IMap aIbTEPHATHBHBIX MPU3HAKOB.
3axon He3zasucuMo2o0 KOMOUHUPOBAHUS NPU3HAKOS TIIACHUT: TIPH CKPEIIMBAHUU TOMO3HTOTHBIX
0co0eil, OTIIMYAIOIINXCS IO IBYM WJIM HECKOJIBKHUM IapaM allbTePHATUBHBIX MPU3HAKOB, BO BTOPOM
THOPUIHOM TOKOJICHHH HAONIOAAaeTCs HE3aBUCUMOE KOMOWHUPOBAaHHME JOTHUX MPH3HAKOB, B
pe3ysIbTaTe dYero IOJIYyYaroTCsl HOBBIE (OPMBI, 00JIAAIONINEe HECBOWMCTBEHHBIMH POTUTEIISIM

COUCTAaHUAMU IIPU3HAKOB.
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Ilpumep. CKpelMBaIuCh Y€pHas KpoJbYMXa C TJIAJKUM MEXOM W CEpbli MOXHATBIM KpPOJUK

(IOMHHAHTHBIE TPU3HAKH), MaTh KOTOPOTO ObLIa YEpHOW, a OTel HMMen Thaakuid Mex. Kakoe

IIOTOMCTBO MOXXHO OXWIOATh OT 3TOI'O CerIJ_II/IBaHI/ISI?

Jano: Pemenne:

A — cepblil IBET P Q aaBB x & AaBB

a — YepHBIN LIBET @ uyep, 1 cep., MOXH

B — MmoxHaThIl Mex G aB AB, A, aB, aB

B — TVIQJKUHM MeX F1 AaBs, Aass, aaBB, aaBB
Fi-72 ® c¢,M. cC.,I1 4Y.,M., 4., I

Tun 3aJa4uu — I[I/IFI/I6pI/II[HOG CKpCIIMBAHUE C IMTOJHBIM JOMUHHUPOBAHUCM.

Ortser:

OpU  CKPELUIMBAaHUM JUIETEPO3UTOTHOTO CEPOr0 MOXHATOIO KpOJIMKAa C YEpHOU

FHa,HKOHlepCTHOﬁ KpOHL‘lHXOﬁ nojrydaceTtcd IMOTOMCTBO B COOTHOHICHHMH II0 T'CHOTUILY W TIIO

denotunry kak 1:1:1:1, T.e. AaBB-cepwiii MoxHaThlii, AaBB-cephlii TNaakKuii, aaBB-uepHbIit

MOXHATBIBH, aaBB-UYEPHBIN ITIaAKUN.

Ilpakmuueckaa uwacmp

Pemwnte 3a1auu:

1)

2)

3)

1)

1 BapuaHT
Cubupckuil JUIMHHOLIEPCTHBIN KOT Bacbka ckpemuBaics ¢ cocefckoi kourkoi Mypkoit. B
pe3ynbTare 3TOr0 CKPELIUBAaHUS POAMIUCH 4 KOPOTKOLIEPCTHBIX M 2 JIMHHOLIEPCTHBIX
KOoTeHKa. M3BecTHO, UTO y KOLIEK KOPOTKasl MIEePCTh — TOMMHAHTHBIN npu3Hak. OnpeaenuThb
reHotunsl Bacbku, Mypku U Bcex KOTHT.
B ’uBOM yroJske kMM MOPCKHE CBUHKH: caMel] C JUIMHHOM IIEPCThIO U Takas ke camka. Ot
UX CKpEIIMBAHMS B IOTOMCTBE MOSBWIMCh CBHUHKM C JUIMHHOM M KOPOTKOW IWIEPCTHIO.
KakoBa BEpOATHOCTH MOSBICHUS KOPOTKOIIEPCTHBIX CBHHOK, €CIM CKPECTHTh CAMIIOB C
JUIMHHOM 1LIEPCThI0O U3 IMEPBOr0 IMOKOJIEHUS C KOPOTKOLIepCcTHhIMU camkamu? KopoTkas
LIEPCTh — PELIECCUBHBIN MPU3HAK.
B ompiTe 1m0 CKpeNIMBAaHUIO MOPKOBH B IOTOMCTBE ObLIO mosiydeHo 1872 pacteHus, u3
KOTOpPBIX 465 pacTeHHil MMenu KPACHYI0 OKpAacKy KOPHEIUIOAA, a OCTaJbHBIE HKEITYIO
okpacky. Kak HacienyroTcssi INpu3HAK OKPACKHM KOPHEIUIOAOB y MOpPKOBH? CKOJIBKO
pacTeHHi B MOTOMCTBE ObUTH TeTepO3UTOTHBIMU?

2 BapuaHT

Y Kyp HOpMajbHOE ONEPEHHE JOMHHHMPYET HaJ ULIEIKOBUCTBIM. B sKkcriepuMeHTe OT
HOpPMaJIbHBIX IO (PEHOTHUITY MTHUI] MOTy4YeHO 816 LBIMIAT, UMEIOUINX KaK HOpMaJIbHOE, TaK U

IICJIKOBUCTOC OIICpCHHUC. CKoOIIBKO cpeanu HHUX 6y,ILCT HOBIUIAT € HOPMAJbHBIM U C
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LIEJIKOBUCTBIM ONEPEHUEM M KaKas 4acThb CPEIU MOTOMCTBA SIBISETCS I€TEPO3UTOTHOU IO
TEHOTHUILY.

2) Bpaxupaktiins ~ (YKOPOYCHHE  MalbleB) HMEET  ayTOCOMHO-IOMHHAHTHBIA  THII
HacJeIoBaHus. Y CYNPYroB, CTPAAAIOIIUX OpaxuAaKTHIIMEH, POIUIICSA 30POBbI PeOEHOK.
KaxoBa BeposITHOCTB TOTO, UTO CIEAYIOIINN peOECHOK B 3TOM ceMbe Takxke OyAeT 3110poB?

3) B pe3ynbrate CKpEIIMBAaHUS YUCTONOPOJHBIX OPUTAHCKOTO KOPOTKOIIEPCTHOTO KOTa,
UMEIOIIETO HOPMabHYIO (OpMy yIed, W MIOTIAHACKOW BHCIOYXOW KOIIKH TOTYYWIN
KOTAT ¢ HOpMaybHOM (opMoil ymieil. KakoBa BepOATHOCTh POXKIIEHUS BUCIOYXUX KOTST,

€CJIM KOIICK U3 IIEPBOI'0 MOKOJCHHUA CKPECTUTE C BUCIIOYXHNMHU KOoTamMu?
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IIpakTuyeckoe 3anaTue Ne 4

Penienye reHeTH4eCKHUX 3a1a4

HCJILI 3aKpCIUTh 3HAHUA U YMECHUS B PCIICHUHN 'CHETUYCCKUX 3a1a4.

OO0opynoBanme: pa3HOYPOBHEBbBIE KAPTOUKH C 33/1a4aMHU 110 TE€HETHUKE.

Teopemuueckas uacmeo

Ilepsoe npasuno I.Menoens unu 3aKkoH eOuHooOpaszusi cubpuUo08 nepeoco NOKOAEHUS (3AKOH
OOMUHUPOBAHUSL) TTIACUT: TIPU CKPEITUBAHUN TOMO3HTOTHBIX 0COOEH, OTIUYAIOIIMXCSI MKy COO0H
10 OJHOW TMape aJbTEPHATHBHBIX MPHU3HAKOB, BCE MOTOMCTBO B IEPBOM T'HOPHIHOM IOKOJICHUHU
€IMHOO00PA3HO KAaK 110 TeHOTHITY, TaK U 110 ()CHOTHITY.
Bmopoii 3axon I Menoens (3axon pacujenyienus) TIACHT: TPH CKPEIIUBAHUH JIBYX FE€TEPO3UTOTHBIX
oco0el, OTIMYAIONINXCS MEXITy cOOO0 M0 OJHOM Mape aJbTePHATHBHBIX MPU3HAKOB, B TIOTOMCTBE
HaOromaeTcs pacuierieHue mno genoruny B cootHomennn 3:1, a mo renotumy — 1:2:1.
3akon He3a8UCUMO20 KOMOUHUPOBAHUA NPUSHAKOS TIACUT: TPU CKPEIIMBAHWU TOMO3WUTOTHBIX
oco0el, OTIIMYAIOIIUXCS IO IBYM WJIM HECKOJIbKUM TapaM allbTePHATHBHBIX MTPU3HAKOB, BO BTOPOM
THOPHIHOM TOKOJICHMHM HAaOJI0JaeTCsl HE3aBUCMMOE KOMOWHUpPOBAHHME JTHX IPH3HAKOB, B
pe3yiapTate d4ero NOJYy4aloTcs HOBBIE (DOPMBI, 00JaNaONINe HECBOMCTBEHHBIMH POIAMTEISIM
COYETaHUSIMH TTPU3HAKOB.
3akoHbl [.MeHies1s BBIOJIHAIOTCS MPH CIETYIOMUX YCIOBUAX:

® TeHbl, KOHTPOJIUPYIOIIUE aHaJIH3UpyeMble MPHU3HAKU, PACIONIOKEHBI B pa3HBIX Mapax

TOMOJIOTHYHBIX XPOMOCOM;
® paBHasA BEPOATHOCTh 06pasoBaH1/1;1 " BBDKUBaHUA IaM€T U 3UI'OT BCEX THUIIOB,

*  OTCYTCTBHE M30UPATEIHLHOCTH OIJIOIOTBOPEHHUS.

HapymeHI/Ie XOTA 6I>I OOHOTO U3 nepeqncneHHHx yCHOBI/Iﬁ BBI3BIBACT OTKJIOHCHHUEC OT OXHIACMOTO
pacuieruieHus: B TOTOMCTBE TUOPH/IOB.

[Ipu ananm3e Tpex u Oojee Mmap albTEPHATHBHBIX MPU3HAKOB CKPEIIMBAHHE HA3BIBACTCS
MOJTUTHOPHUIHBIM.

Ilpumep. B Opak BCTymwiIM royry0ooria3blil MpaBIila ¢ TEMHBIM I[BETOM BOJIOC, TE€TEPO3UTOTHBIA IO
JABYM IIOCJIICAHUM HpI/I3HaKaM, 158 Kapernazaﬂ npaBma CO CBCTJIBIMH BOJIOCAMH, FeTGPOSI/IFOTHa?I 10
JIBYM TEPBBIM Mpu3HakaMm. KakoBa BEpOSITHOCTh POXKJIEHHUS B ITON CEMbE TroJlyOOria3oro pedeHka
JIEBIIH CO CBETIIBIM IIBETOM BOJIOC, €CJIH roNyOble ri1a3a, IEBOPYKOCTh U CBETIIbIC BOJIOCHI SIBIISIOTCS

PEUuCCCUBHBIMHA HpI/I3HaKaMI/I?
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Hano:

A — kapue rnasa

a — roxryOble Tia3a
B — npaBma

B — JIeBIIa

C — TeMHBIE BOJIOCHI

C — CBCTJIBIC BOJIOCHI

F1 (romy6ort., neBiia, CB.BOJIOCHI) - ?

Penrtenue:

P Q AaBscc x & aaBsCc

G ABc, Asc, BC, aBc
aBc, aBc aBC, aBc
\Q ABc ABc aBc aBC
3
aBC, AaBBCc AaBsCc aaBBCc aaBeCc
K., Ip., T K., Ip., T r., Op., T r., Op., T
aBc AaBBcc AaBgcc aaBBcc aaBBcc
K., TIp., C K., TIp., C r., Ip., € r., Ip., €
aBC AaBBCc AasCc aaBeCc aaBBCc
K., Ip., T K., IeB., T |T., Mp., T T., J€B., T
aBc AaBscc AaBBcc aaBBcc AaBBCC
K., IIp., C K., JI€B., C T., JIEB., C

Ananmm3upys pemetrky [leHHeTa, B KOTOpOW OTpa)X€HO POXKIACHHE BO3MOKHOTO TOTOMCTBA B
YKa3aHHOU CeMbe, OMpE/IEsieM, YTO BEPOSTHOCTH MOSBIICHUS TOTYyOOTJIa30BOr0 peOCHKA JICBIIIH CO
CBETJIBIMH BoJiocamu paBHa 1/16, wnmu 6,25%.
Tun 3agaun — TpUruOpuHOE (OTUTUOPUTHOE) CKPEIIMBAHNE C MOTHBIM JOMUHUPOBAHUEM.
OTBeT: BEPOSITHOCTh POXKIACHUS TOJIyOOTIIa30BOTO PEeOCHKA JICBIIM CO CBETJIHIMUA BOJIOCAMHU paBHA
6,25%.

Ilpakmuueckaa uacmp
Pemure 3agaun:

1 BapuanT
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1)

2)

3)

1)

2)

3)

TeMHOBOJIOCHIM, OOJBIIErIa3blii JIEBIIA JKEHUTCS HA CBETIOBOJOCOH, OOJBIIErIa30i
npasine. KakoBa BEpOSTHOCTh POKICHHUS B 3TOH CEMbE CBETIIOBOJIOCOTO PEOCHKA JICBIIU C
OOJIBIIMMHU TJ1a3aMHU, €CIM HM3BECTHO, YTO MaTh MYXYHHBI HMeEJIa CBETJIbIE BOJIOCHI U
MaJICHbKHE TJ1a3a, a OTell KEHIIUHBI 00J1aJ1a]1 TEMHBIMH BOJIOCAaMH, MaJICHHKUMH TJIa3aMH U
OB JICBIIOW (TEMHBIE BOJIOCHI, OONBIIKE IJ1a3a M1 YMEHHE JIydllle BIaJETh MPaBON pyKOH —
JIOMUHAHTHBIE PU3HAKH)?
CeernoBojiocass MaTh HMMEET CBOOOJHYHO MOYKY yXa U TJQJKUA MMOAOOpOIOK, a
TEMHOBOJIOCHI OTell 00J1alaeT HECBOOOJAHOM MOYKOW yXa M TPEyrojbHOM SMKOW Ha
noabopojike. MIX CbIH UMEET CBETIIbIE BOJIOCHI, CBOOOHYIO MOUKY yXa M TPEYTOJbHYIO SIMKY
Ha TMOAOOPOJKE, a J0Yb — TEMHBIE BOJOCH, HECBOOOJHYIO MOYKY yXa W TJaJKUi
no100po1oK. OnpenenuTh TeHOTHITHI POJUTENICH U ST, €ClTM U3BECTHO, YTO CBOOOIHAS
MOYKAa YyXa, TEMHbIE BOJOCHI U TpPEyrojbHas sMKa Ha MOAOOPOJKE SBISIFOTCS
JOMUHAHTHBIMH ayTOCOMHBIMH IPU3HAKAMH.
[Ipu ckpelmMBaHUM YEPHBIX MBIIICH C JIJIUHHBIMU YIIAaMH U KOPHUYHEBBIX MBIIIEH C
KOPOTKMMH YIIIAMU BCE€ TOTOMCTBO OKa3aJIOCh YEPHBIM C JJIMHHBIMU yliamMu. B pe3ynbrare
CKpEIIMBAHUS ATOTO MOTOMCTBA MEXAy coOoil momyunmnu 144 weimonka. OmnpenenuTb
TEHOTHUIIBI IOTOMCTBA U KOJIMYECTBO MBIIIAT KAXI0TO TOJTy4YeHHOTo (peHoTHMa.

2 BapuaHT
Kaperna3plii, Tiyxoif jieBIia >KEHUTCS Ha rojly0oria3oi npasiie ¢ HOpMajdbHbIM CIyXOM. Y
HUX POJWJIACh J0Yb JIeBIIa, roayOorias3as u riryxas. KakoBbl TeHOTHITBI BCEX YJIEHOB ATOM
ceMbu? M3BECTHO, UTO Kapui LBET IJ1a3, HOPMAIbHBIM CIyX MU yMEHHE Jyulle BIAJIETh
MpaBOil pyKOU SABJISIFOTCSI JOMUHAHTHBIMH TPU3HAKAMH.
Huskopocinblit MykurMHa ¢ Kyp4yaBbIMH BOJIOCAMH M HOPMAJbHBIM CIIyXOM >KEHUTCS Ha
HU3KOPOCTION JKEHIIMHE C MPSIMBIMU BOJIOCAMU U HOPMAaJIbHBIM cllyXoM. Kakue MoryT ObITh
JIeTH OT »dToro Opaka, €cld HW3BECTHO, 4YTO MaTh MYXXYHHBI Oblla HHU3KOPOCIOH,
IJIAJIKOBOJIOCOM W TIIyXOH, a OTel] HMMeJl HOPMAaJbHBIM pOCT, Kyp4aBble BOJIOCHI H
HOPMAaJIbHBIA CITyX; MaTh JKCHIIWHBI WMeEJIa HOPMAaJIbHBIM CIIyX, HU3KUM POCT U TPSIMBIC
BOJIOCHI, a €€ OTell OBbLI TIyXO0i, HOPMAILHOTO POCTa ¢ Kyp4aBbIMU Bosiocamu? KypuaBbie
BOJIOCHI, HOPMAJIbHBIN CIIyX U HU3KUM POCT — JOMHUHAHTHBIE ayTOCOMHBIE TPU3HAKH.
YepHbIIl KpPOJMK € TIAQAKAUM MEXOM CKpPEIIMBAICA C CEpOMl MOXHATOM Kpoibunxoi. B
pe3yibpTaTe AITOrO0 CKPEIIMBAHHUS TMOJYYMIM CEPBIX MOXHAThIX Kpoip4aT. Kakas dacth

KpoJbuaT B F2 Oyze uMeTh poAuTeNbCKHUE PU3HAKU?
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IIpakTuyeckoe 3ansaTue Ne 5

Omnucanue ocodeif 0JHOT0 BU/IA 110 MOP(OJIOTHIECKOMY KPUTEPHUIO

Heab: wucnonszys MOpPQOIOTUYECKUN KpUTEpUid, OINpeNeIUuTh Ha3BaHWsS BHUJOB PACTCHMIA,
OTHOCSIIIMXCS K OTHOMY CEMEICTBY.

O0opynoBanme: repOapHbBIC SK3EMIUISIPHI PACTCHHM.

Teopemuueckasn uacmp
buonocuyeckuii 610 — 3T0 COBOKYITHOCTb 0C00€H, 001aJal0NINX CIIOCOOHOCTHIO K CKPEIIMBAHUIO C
00pa3oBaHUEM IIJIOIOBUTOTO MMOTOMCTBA; HACEIIAIONINX ONPECICHHBINA apeai; 00J1aJalouX psaoM
00X MOPHOIIOTUYECKUX U (DU3UOJOTHIESCKHIX IMPU3HAKOB M CXOJCTBOM BO B3aMMOOTHOIICHUSX C
OMOTHYECKOM U aOMOTHYECKOM CPEIOi.
XapakTepHble IPU3HAKK U CBOWCTBA, 110 KOTOPBIM OJIHU BHUJIbI OTIMYAKOTCSA OT APYTUX, HA3bIBAIOT
KpUTEPUSIMU BUJIA.
Mopgonoeuueckuii Kpumepuii — 3TO CXOJICTBO BHEIIHETO ¥ BHYTPEHHETO CTPOCHHS OPTaHU3MOB.
Kapn Jlunueil, Hanmpumep, onpenensl BUJ KakK LIEJIOCTHBIE I'PYIIBI OPraHU3MOB, OTJIMYHBIE OT
JIPYTUX >KU3HEHHBIX ()OpM MO MpU3HAKAM CTpoeHus. MHbIMHU clIoBaMu, HAMYHE YepT CTPOCHUS,
KOTOpBIE JIeJIal0T HEKOTOPYIO TPYIITY OPTaHU3MOB IMOXOKUMH JAPYT Ha JApyra U OJHOBPEMEHHO
OTJIMYHBIMU OT BCEX APYTUX TPYIII, U €CTh KPUTEPHUH I MPUIUCICHUS X K TAHHOMY BUJTY.
OcoOu B mpenenax BHUJa MHOT/A HACTOJIBKO W3MEHYHUBBI, YTO TOJIBKO MO MOP(OIOTHYECKOMY
KPUTEPUIO HE BCerja yaaercs ompenenuth Bu. CyIecTBYIOT BHIBI MOP(OIOTHUYECKH CXOTHBIE.
DTO — BUJBI-IBOWHUKHU, KOTOPHIE OTKPBHITHI BO BCEX CHUCTEMATHYECKUX rpymmax. Hampumep, y
YEPHBIX KPBIC MU3BECTHO JIBa BHJAa-IBOMHUKA — C 38 1 49 xpoMocomamu; y MaJIIpUHHOTO KOoMapa
— 6 BUJOB-JIBOMHHUKOB. BUbI-IBOMHUKU BCTPEUYAIOTCS CPEOU CAMbIX PA3IMYHBIX OPraHU3MOB:
pBIO, HACEKOMBIX, MIICKOMMTAIOIIUX, PACTeHUH, OJHAKO OCOOM TaKUX BHUIOB-IBOMHUKOB HE
CKPEIIUBAIOTCS MEXTy COOOM.
T'enemuueckuti kpumepuii — 5TO XapaKTEPHBIH JUIsI KKIOTO BHJa HAOOpP XpOMOCOM; CTPOTO
oTpesieieHHOEe UX 4Yucio, pasMmepbl u Gopmsel, coctaB JJHK, XpomocomHblii HaOOp — TriIaBHBIN
BUJ0BOM mpu3Hak. OcoOuM pa3HBIX BUIOB MUMEIOT pa3Hbie HAOOpPHI XPOMOCOM, MOATOMY OHH HE
MOTYT CKpEIIUBAThCS U PEMPOTYKTUBHO OTPaHUUYEHBI IPYT OT IPyTa B €CTECTBEHHBIX yCIOBHUSIX.
Qusuonocudeckuil Kpumepuu — CXOACTBO PEaKIMil OpraHu3Ma Ha BHEIIHUE BO3JICHCTBHS, PUTMOB
pa3BUTUSL M pa3MHOXEHUA. B OCHOBE ATOr0 KpUTEpHUs JEXKHUT CXOJCTBO BCEX IPOILIECCOB
JKU3HEACITENIbHOCTH, U MIPEX/IE BCero pa3MHoxeHus. [IpeacrtaBurenu pa3HbIX BUAOB, KaK MPABUIIO,
HE CKPEIIMBAIOTCSA WM WX MMOTOMCTBO OectuiogHo. OgHaKo BeTpevaroTes uckitodenus. Hampuwmep,

co0aku MOTyT JaBaTh MOTOMCTBO, CHAapuBasch C BOJKaMU. [11010BUTHIMH MOTYT OBITH TMOPHIBI
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HEKOTOPBIX BHUJIOB ITHUII (KaHAPEHKH, 350JIMKH), @ TAaK)Ke pacTeHUi (Tomois, uBbl). CrieqoBaTenbHO,
(U3UOTOTHUECKUI KPUTEPHI TaKkKe HEeIO0CTATOYEH IS ONpeACTICHUS BUAOBOW NMPUHAIICKHOCTH
0co0ei.

DKonoeuyeckull Kpumeputi — 3TO XapaKTePHOE JUIS BHJIA MOJIOKEHHE B IPUPOIHBIX COOOIIECTBAX,
€ro CBSI3M C JPYrUMHU BHJAaMH, HA0Opbl (AaKTOPOB BHEIIHEH cpelbl, HEOOXOIUMBIC s
CYIIIECTBOBAHWS,

leoepaghuueckuii kpumeputi — 00NaCTh PACHPOCTPAHEHUS, OINPENEICHHBIA apeay, 3aHUMaeMbIi
BUJIOM B IIPHPOJIE.

Hcmopuueckuii kpumepuii — OOITHOCTH MPEIKOB, €IUHAs UCTOPHS BO3HUKHOBEHHUS M Pa3BUTHSI
BHUIA.

Kputepun BHuIa CBS3aHBI MEXIY COOOW M OMPEICIISIIOT Ka4eCTBEHHYI0 OCOOCHHOCTh BHaa. Ho Hu
OJIMH W3 HHUX HE SIBIIETCS aOCONIOTHBIM. JIMIIL B COBOKYITHOCTH TIEPEUMCIICHHBIC KPUTEPUU
MO3BOJISIIOT C JIOCTATOYHON HAJC)KHOCTHIO YCTAHOBUTH NMPUHAJIJICKHOCTh OpPraHu3Ma K TOMY WU

UHOMY BUY.

Hpakmuqecmm uacmo
1.PaCCMOTpI/ITe MMPpCIIIOKCHHBIC O6paSI_ILI. OnpenenI/ITe K KaKOMYy CeMCﬁCTBy oHM oTHOcsaTcd. Kakne
YCPTHI CTPOCHUS MMO3BOJIAIOT OTHECTU UX K OJHOMY CGMGI\/JICTBy?

2.3armoIHUTE Ta0JIHUILY:

HazBanue cemeiictBa u O6IJ_II/Ie Ne pacTCHUA HpI/I3HaKI/I Buja | Ha3zpanue Buma

IMPU3HAKH ceMencTBa

IIepBoe pacrenue

Bropoe pacrenue

3.CI[CJ'I&I>1TC BBIBOJ O JOCTOMHCTBE M HCIOCTATKax MOp(l)OJIOFI/I‘ICCKOFO KpUTCpUA B OIPCACICHUN

Buaa.
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IpakTnyeckoe 3ansitue Ne 6
OTxoabl NPOU3BOACTBA

esb: packpbeITh COBPEMEHHOE BO3/CHUCTBHE UEIOBEKa Ha Ouocdepy M NpoOiIeMbl yTUIM3ALUN
IPOMBIIIJICHHBIX OTXO0B; PACCMOTPETh CIIOCOOBI YTHIIN3ALUHU IPOMBILIUIEHHBIX OTXO/I0B;

O0OopynoBanue: paboyast TeTpaab, KOMIBIOTEPHI C BbIX010M B MIHTEpHET
Xoa padoTsl

1. O3HakoMHTBCA C TEOPETUUECKUM MaTEPUATIOM

2. BbIMonHUTE 3a1aHUS

3. OtBeTHTH HA KOHTPOJIbHBIC BOIIPOCHI

Teoperuyeckunii MmaTepuall
Buabl 0TX010B NPOU3BOACTBA U METOAbI IePEePa0OTKH NMPOMBIIIIIEHHOI0 MyCOpa

Ha Ttepputopun Poccuu (yHKIMOHMpPYET OrpOMHOE KOJIMYECTBO 3aBOAOB M MPOU3BOJACTB. OHHU
MIPOU3BOJIAT OBITOBBIC MEJIOYH, TPAHCIIOPT, CTPOUTEIHHBIC MATEPHUAIIBI, OJICHKITY, TEXHUKY U MHOTOE
npyroe. Ho Bcex ux o0beInHsET OJJHO — MPOMBIIUIEHHBIE OTXO/IbI.

YT10 Takoe 0TX0Abl IPpOU3BOJACTBA

HpOMI)IHIJIeHHI)IC OTXOJbl — OTO COBOKYIIHOCTb XHWMHYCCKHX BCIICCTB, MYCOpd, MaTCpUaJiOB,
,I[eTaJ'IeI‘/‘I, KOTOPBIC IMOABJIAKOTCS B IIPOLCCCC ITPOU3BOJACTBA.

OTX0/bI TPOU3BOJICTB PA3THYAIOTCS 10 CICTYIOIIUM KPUTEPHUSIM:
e HCTOYHHK 00pa30BaHUS — ATO Ta OTPACIh, OT KOTOPOH OHU IOIYYEHBL;
e  CTaJus NPOMBIIUIEHHOTO [IUKJA, HA KOTOPOH OHU OB MOJIyYEHbI;
e BO3/ICHCTBHE HAa OKPYKAIOLIYIO Cpeay, 3/10pOBbE YEIIOBEKA,
e arperaTHOE COCTOSTHUE,
e  TIOKa3aTeH KOJIMYECTBA;
e BO3MOKHOCTbH IOJIy4E€HUS U3 HUX BTOPUYHOTO CHIPhS;
e  IPUTOJHOCTbH JUII KOHKPETHBIX METOJIOB NEPEPaOOTKH.

Ilopsook ompeneneHus: Kiacca, BHJIAa MYCOpa, €r0 COPTHPOBKH, IOCIEYIOIIEH MepepaboTKH,
yTWJIN3aluu 3aKkperieH B PenepanbHoM 3akoHe oT 26 utoHd 1998 roga Ne§9-D3.

OT1anuus NMPOU3BOACTBCHHDLIX OTX0A0B OT ObITOBBIX

Cornacao denepanbHOMY 3aKOHY BECh MYCOp, MOJYYEHHBIN B XOJI€ )KU3HEAESITEIbHOCTH JIFOAEH,
MOKHO pa3JeliuTh Ha HECKOJBKO TPYIMI, TJIaBHbIE W3 KOTOPBIX — MPOMBINIICHHBIE U OBITOBBIC
OTXOJbI.

1. TlpoMbInuieHHBIE — OTO TOTOBBIM, OJHOPOAHBIM MPOAYKT, KOTOPBHIA HE TpeodyeT
MPEABAPUTEIIBHON COPTUPOBKH.

2. BBITOBBIC, HAIpoOTHUB, ABJIAIOTCA CMCCBIO PA3JIMYHBIX MATCpPUAIOB, OTIMYAIOIIUXCS II0
pasmepam, pU3MKO-MEXaHUUYECKUM XapakTepucTukaMm. [lepen yrunusanneit wim BTOPUUHOM
00paboTKOI OHU MPOXOAST CTAAUIO COPTUPOBKH.
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['maBHOe oTaMuUMEe — pas3auuHble crnocoObl mepepaboTku. He Bce cyliecTByromume METOAbI
YTUIIU3AIMHA OTXO0JI0B IPOU3BOJICTBA MOTYT OBITH MPUMEHEHBI 7151 ObITOBOrO Mycopa. Y Hao60poT.

Knaccm])mcaunﬂ NMPOMBIIIJICHHBIX 0TX0/10B

[TpoMbIIITICHHBI MycOp OOBIYHO KJIACCH(UIMPYIOT IO €ro arperaTHomy coctosiHuio. ITo Bumy
noadupaercss MeTo1 00pabOTKU WM YTUIIM3ALUH, TPUCBANBACTCA KIIACC OTACHOCTH.

[lopsimok  yTunM3alnuy —yCTaHABIMBAETCA 3akoHojarenbCcTBO P®. Kpome Ttoro, wumeercs
HOpPMAaTUBHAs JOKYMEHTAlMsl, KOTOpasl 3aKpeIuIsieT IpeebHO JOIyCTUMBbIE pa3Mepbl 00pa30BaHMs
OTXOJZIOB. OJTO OCOOCHHO BaXXHO, €CJIIM TPH OCYIIECTBICHUH IPOU3BOACTBEHHBIX IHKJIOB
BBIJICJIAIOTCS BPEAHbIE XMMUYECKHE BEILECTBA, ONACHbIE Ul 3[J0POBbs PAOOTHUKOB, OKpY Karolieh
CpEIBL.

Kunxue

Kuznkue npoMBIIITIEHHbIE OTXOABI 00pa3yroTcs Mpu InepepaloTKe ChIpbs, TOIUIMBA, CMAa30YHBIX
xuakocTed. OHU MNpenCTaBISIIOT CcO00M COBOKYIHOCTH 3JIEKTPOJIMTOB, XUMHYECKHX, TOprOYe-
CMa304HbIX BEIIECTB.

K aum otHOCHAT:
e  COCTaBbl, UMEIOILLIME PAIMOAKTUBHBIE CBOMCTBA;
e  BEUIECTBA IS CMa3KH, UMEIOUIUE TUIOTHYIO, dKUPHYIO KOHCUCTEHIUIO;

e OMYJbCHH — 3TO OCOOBIC JUCIEPCHBIC CHUCTEMBI, TJI€ KaIlJId >KUJIKOCTH DPACIPEICICHBI B
JIPYTHUX KUJIKOCTSX;

e CHHTCTHYCCKHC MacJjia.

YTI/IHI/ISI/IPOBaTL HUX OYCHbL CJIOXKHO, IMO3TOMY pa3pa6aTHBa10T0ﬂ CIICIUAJIbHBIC MCEPONPUATUA I10
BTOpI/ILIHOI\/JI nepepa60TKe, MO3BOJIAIONIUE MTOJYYUTH ChIPHEC, TOIMINBO UJIW APYTHUEC BUABI MATCPUAJIOB.

TBepabie

TBepble MPOMBIIITIEHHBIE OTXO/bI — 3TO HEUCIOIb30BAaHHAS YaCTh CHIPbS U MaTEpUAJIOB, a TAKKe
octaTku nepepaboTku. OOBIYHO BCTpEYAIOTCS Ha MPEANPUATUSAX NepepadaThIBarOIIMX METall,
pe3uny, IJIACTMACCHI, JIPEBECHHY.
JlanpHeliliee HCHOIB30BAHUE TAaKUX OTXOMOB IPOU3BOACTBO HELEIECOO0Pa3HO, MOATOMY HX
OTIIPABIISIOT HA NepepaboTKy. B aTol cBs3M paznuyaroT:

e IICHHBIM BTOPUYHBIA IPOIYKT — OTXOJbl U3 KOTOPOTO MOXHO IOJYYHUTh HPOLYKIHIO
BBICOKOT'0 KayecTBa nocie o0paboTky;

e BO3BpPATHBIM, YTPAaTUBIIMKA II€PBOHAYAIbHBIE CBOWCTBA, HO MPUIOAHBIA JUIS APYIUX
TEXHOJIOTMYECKUX [IMKJIOB;

. HCBO3Bp8.THBIfI, HepeB03HMLII>i Ha IIOJIMI'OHBI.

K TIIO Takke OTHOCAT MAacThl, KOTOpbIE TMOJY4alOTCSd Ha MPEeInpUATUsAX HepTIHOU
IPOMBINIIEHHOCTH. OHU HE OTHOCATCS K JKUIKUM, TOCKOJBKY HMEIOT BS3KYIO, IJIOTHYIO
KOHCHUCTEHIIMIO C TPUMECIMH, CI'yCTKaMU.

["a3000pa3Hbie

["a3000pa3zHble MPOMBIIUIEHHBIE OTXOJbl OOBIYHO BCTPEYAIOTCS HAa XMMHMUYECKHUX, Ta30BBIX
IIPOU3BOJACTBAX, I€ TEXHOJOTMYECKUN IPOLECC IOAPA3yMEBAECT UCIIOJIb30BAHUE JIETYYUX
MarepuanoB. K HUM oTHOCATCS:

e Ta3bl, KOTOPbHIC HC BCTYIUJIN B XUMHUUYCCKYIO PCAKIIUTIO;
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e T'a3bl, MIOJTYYHUBIINECA B XOJC€ OKUCITUTCIIBHBIX IIPOICCCOB,

e  CXKaThI{ BO3YX OT KOMIIPECCHOHHBIX MAIIIMH, HCTIOJIb3YEMbIX JIJIsl CYIIIKH, HArpeBa,
MIPOJIyBa, OXJIAXKICHHUS;

e IIOTOKHM IIBIIIHU, I'a3a C IIPOMU3BOJCTBA,

e JIbIM OT KOTCJIIbHBIX, JINTEHHBIX IIPOU3BOJICTB, MeTaJ’IJ’IprI/ILIeCKI/Iﬁ npeﬂnpmm/n?l.

[IpenensHO AOMyCTUMAst KOHIICHTPALIKS TAKKX BBIOPOCOB HOPMUPYETCSI CAHUTAPHBIMU HOPMaMH.

OTO KOHTPOJIUPYETCS COOTBETCTBYIOLUMU T'OCYJaPCTBEHHBIMHU OpraHaMHu.

Kaccnl omacHocTH NMPOMBIIILJICHHBIX 0TX010B

HpOMBIH_IHGHHHe OTXO/JbI, BIIPOYCM, KaK U BCC OCTAJIbHBIC, ACIIATCA 110 CJICAYIOIUM KJIacCaM

OIIaCHOCTH:

1 — upe3BbIualino
OTIacHbIE

OTO BellecTBa, MaTepHallbl, 00J1adat0IIe TOKCUIHBIMU
cBoricTBamMu. OHH MOTEHIIMAJILHO OMACHBI JUISl )KU3HU YEJIOBEKA,
OKPYXKArOIIeH Cpelibl.

2 — O4YEHb OMACHbIE

Oxka3bIBaloT H66HaFOHpI/I${THOG BO3I[CIZCTBH€ 3ad CUCT COACPIKAHUA
B BBICOKOI KOHICHTPAUHU TAXKCIIbIX MCTAJIJIOB.

3 — omacHbIe

[TaryOHoe Bo3nelicTBHE OT BEIOpOCOB coxpansiercs 10 10 met. Ito
acTooOpa3HbIC BUIbI, MACIIa, SMYJILCUH.

4- ManooItacHbIe

HeratuBHoe BO3elCTBUE OT KOHTAKTa C BELIECTBAMU
coxpaHnsieTcs OT 3 10 5 jeT. ITo NPOIyKIUs HEPTIHBIX U
CTPOMUTEIBHBIX TPOU3BOJICTB.

5 — Oe3ormacHEbIe

910 KOMMYHAJIbHBIC BBI6pOCBI, KOTOPBIC HUKAK HE BJIUAIOT HA
YCJI0BCKa, O9KOJIOTHIO.

H3-3a 3TOro BaxxHO CO6J'IIO)18.TB IpaBujia O6paH_IeHI/IH C OTXOJaMH, ITPABUJIBHO UX nepepa6aTLIBaTb

WJIN YTUJIIU3UPOBATh.

IIpaBuia oO6panieHusi ¢ TPOMBINIEHHBIMH 0TX01aAMH

B cootBercTBuM ¢ DenepanbHbM 3akoHOM §9-D3 kax10€ NpeAnpusTHe AOIKHO pa3padboTarh
npaBuiia oOpalleHus C OTXOJaMH. DTO TeXHUYecKas TOKyMEHTalHsl, B KOTOPOi oToOpaskaeTcs

cieayromiee:

1. CmocoObI KOHTPOJIS.

[Topsimok cbopa.

Mecta u YCJIOBUSA HAKOIUJICHU.

[lepenavya Ha BTOpUYHYIO 00paObOTKY WM yTHIU3ALHUIO.

2
3
4. ]JleWCTBUS IO BBIBO3Y.
5
6

Meponpustus 1o 06e3BpeKUBAHUIO.
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JlaHHBI TOKYMEHT MPOBEPSETCS OpraHaMu JKOJIOTHYECKOro Haazopa. Kpome Toro, oH A0JKEH
ObITH coryiacoBaHn ¢ PocripupogHaazopomM 1 MUHHUCTEPCTBOM MPHUPOIHBIX PECYPCOB CYOBEKTA, T/Ie
PacIoI0kKEeHO JaHHOE IPOU3BOCTBO.

Cnoco0bl yTHJIN3aluMu MPOMBINIJIEHHBIX 0TX0/10B, KOTOPbIE HeJIb3sl lepepadoTaTh

Bcé, uto Henp3s mepepaboTaTh OTIPABISICTCS HA YTHIM3ALNUIO. Y TWIM3HPOBATH OTXOJBI MOYXKHO
JIBYMsI CIIOcO0aMu: 3aXOPOHEHUE U CKUTAHHE.

3axopoHeHue

[IpombliliuieHHBIE TBEPABIE OTXOABI MPEABAPUTEIIBHO PAa3MEUIAIOTCS Ha CHEIUATU3UPOBAHHBIX
MOJIMTOHAX. DTO TUIOIIAKU, Ha KOTOPBIX MPOBOJAT Mpolenypy o0e33apaKuBaHusi, HEUTpaIu3auu
JUISL IOCIIEAYIOLIEr0 3aXOpoHeHus. Jlig Kax/a0i KaTeropuu yCTaHaBJIMBAETCS CBOE MaKCUMAaJIbHO
JOIYCTUMOE BpPEMsI CKJIaIMPOBAHUS, TOPSAIOK 3aXOPOHEHUSI.

Taxoii croco6 YTHWIM3alu CHUXKACT PUCKH IIPOTCKAHHUA TOKCHYHBIX, BPCIHBLIX, IMOTCHIHAJIBHO
OITIACHBIX JJId O5KOJOT'HMH, XXHU3HHU YCIOBCKAa XMMHNYCCKHUX BCHICCTB. Hx HaACKHO U30JIUPYIOT, YTOOBI
OHU HC NPOCOYHIIMCH B ITOYBY, a YCPE3 HEC B I'PYHTOBBLIC UJIU ITOA3EMHBIC BOIBI.

Coxuranme

TBepaple M NacTOOOpa3HbIE IPOMBILUIEHHBIE OTXOJbl MOXKHO YTHUIM3UPOBaTh ckuranuem. Ho
OpeBapUTEeNbHO HMX (DUIBTPYIOT, IO BO3MOXHOCTH OTHENAIOT OMNACHBIE TOKCHUYHBIE WIIU
B3PbIBUATHIE COCIUHEHHUS.

Coxuranue OCYIIECTBIIETCS B CIELHUAIbHBIX KaMepax — 3TO OOKUIOBbIE WJIM MHOIOKaMEpHBIE
neud. OHU TakKe JOIOJIHEHbl OCOOBIMH YCTpPOHCTBaMU — (UIbTPaMH, NPENATCTBYIOIIUMU
IIPOHUKHOBEHUIO SIJIOBUTHIX BEILIECTB B OKPYIKAIOLLYIO CPELY.

['optounie u B3pbIBYATHIE COEAMHEHUS, KOTOPbIE HEBO3MOXHO CXKE€4b B IeyaX IO TEXHHKE
0€30MacHOCTH, YTHJIM3UPYIOTCS MOCPEICTBOM IJIA3MEHHBIX BO3IYIIHBIX cTpyH. [lomyuyaemyro npu
ATOM PHEPIHIO U Ia3bl MOXKHO HCIIOJIB30BAaTh MOBTOPHO AJIS PA3JIMYHBIX TEXHOJOTUYECKUX LIUKIIOB.

MeTtoabl nepepaﬁoTKn MNPOMBIIIJICHHBIX 0TX0/10B

C 5K0NI0TNYeCcKON TOUYKHU 3pEHUsl Mycop Jy4llle nepepadaThiBaTh, MOIy4aTh BTOPUYHOE ChIpbE. DTO
CHIKAET BEPOSATHOCTh IPOHUKHOBEHMS B BO3yX, II0YBY, BOJAY TOKCHUUYHBIX, OIIACHBIX COCAUHECHUMN.

[ToBTOpHast oOpaOoTKa BBITOAHA M A OW3HEcCA, MOCKOJbKY HPEIOCTaBISET ChIPhE XOPOIIETro
KayecTBa 1o 0oyiee HU3KOM 1IeHe.

I'ereporennbiii KaTaaus

DTOT crnoco® mepepadOTKH HCHONB3YeTCs Ui HEUTpalIu3alldd Ta3000pa3HbIX W KUJIKUX
MPOMOTXO/I0B. BBIIESIOT TpH BUAA KaTamu3a:

1. Tepmokaranutudeckoe okucieHue. [ToaxoauT ass ra3oB ¢ Manoil KOHIEHTpaluel TOpIoYnX
npumecen. [Ipoucxonut npu temneparype 200-400°C B cieruanbHbIX yCTAHOBKAX.

2. TepmokaramuTudeckoe BoccTaHOBIeHUE. [IpumeHsieTcss Il Ta3000pa3HBIX OTXOMOB,
COJIEpXKAIINX HUTPO3HBIE Ta3bl.

3. IlpodaszHoe KaTaTUTHIECKOE OKHUCIEHHE, HCIOIb3yeMOe ISl HCIIApeHUH CTOYHBIX BOJ.

B 0611_16171 MMPAKTUKC YTUWIHU3ALUNU T CTCpOFCHHHﬁ KaTaJiu3 TPHUMCHACTCA TOJIBKO Kak CII0Cc00
066333pa)KI/IBaHI/I$I IIPOMBIINIJICHHBIX OTXOJ0B.

IHupoaus
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[Ton nupoIM30M MOHMMAIOT PA3JIOKEHHUE CIOKHBIX XHUMHYECKHMX BEIIECTB JO MPOCTBIX IO
BO3JICHCTBUEM BBICOKHUX JIaBJICHUA U TeMIiepatyp. [Iuponns Begercs nByMs METOIaMU:

1. OxucnurtenbHbIA. YTUIN3aLKA OTXOJ0B IIOCPEACTBOM FOPEHUS 3a CUET aKTUBHOW MOJauu B
Kamepbl kuciopona. IlogxonuT ans Tex MaTepualoB, KOTOPbIE HENb3sl CKEYb OOBIYHBIM
croco0OM: Maciia, IPUCAJKU, CTOYHBIE BOJbI, INIACTMACCOBBIE U3EIIUs

2. Cyxoil. B nanHOM cimyyae JOCTyn KHCIOpOAa B KaMephl IEPEeKphIBACTCS, a B pPe3yJibTaTe
yAaeTcsl MOJIYYUTh T'a3bl, )KUJIKUE TPOIYKTHI, YIJIEPOJAHbIE OCAJKU, KOTOPbIE MOTYT CIY>KUTb
BTOPUYHBIM CHIPHEM.

Jlannble criocoObl BBITOHBI, TOCKOJBKY HE TPEOYIOT OOJIBIINX 3aTpaT PeCcypCcoB.
Bbuoxumuyeckne MeToabl

K OuoxuMu4yeckuM METOAaM OTHOCAT CHocoObl 00e33apakuBaHUsl TIOCPEICTBOM  OCOOBIX
MUKpPOOPTraHu3MoB. B pe3ynbraTe yaaeTcsl MOJIYYUTh KAa4eCTBEHHBIN OpPraHWYecKUud MpPOAYKT,
HanpuMep, yA00peHue AJisl CEIbCKOXO03SCTBEHHBIX KYJIBTYP.

Croco0 IMPUMCHACTCA IJId OTXOJO0B 3-5 xmaccoB omacHoctu. CaMm Iponecc OCYHmECTBIIACTCA Ha
CIICHUAJIM3UPOBAHHBIX IMOJIMT'OHAX U B 6I/IOMeTpI/I‘-IeCKI/IX KaMcepax.

MexaHuuyecKHue MeTOAbI

MexaHndecKkui MCTO OOBIYHO HCIIOJIB3YCTCA KakK HOﬂFOTOBHTCHLHLIﬁ. Hepeﬂ IMUPOJIU3OM HIIN
KaTaJIM30M MaTCpHraJibl H€O6XOIII/IMO HU3MCIIbYUTD, Pa3ACiIuTh, CCIIApUPOBATh.

Cemnapanus Beercs AByMs Clioco0amu:
e CHTOBOH — IPOXOYEHHE;
e THMJPABIMYECKUH, IPU KOTOPOM pazfiesieHHe MPOUCXOTUT M0 CKOPOCTHU OCEAAHUs B BOJIE.
Texnuka 6e3onacHocTH Npu padore ¢ 0TX0AaAMH IPOU3BOJCTB

Hepepa60TKa U YTUIMW3alua OOJIKHBI BBIITOJHATBCA Ha CIICHHUAJIBHO O60py,I[OBaHHI)IX IIOJIMTOHAX.
OOmmme TpeboBaHMs OE30ITACHOCTH TPH 3TOM CIEIYIOIINE:

e IIpU NOSIBICHUHU MIPU3HAKOB OTPABJICHMS BO3AyXa, YTEUKH TOKCUUHBIX BEUIECTB HEMEJICHHO
NOKUHYTH TEPPUTOPHIO;

e TIOJIUTOHBI, HA KOTOPBIX CKIAIUPYIOTCSA IOTEHLHMAIBHO B3PBIBOONACHBIE U TOpIOYUE
MaTepuaibl, T0JKHBI ObITh 000PY0BAHBI CPEACTBAMHU M10KAPOTYIICHHUS;

e Ha IUIOIIAJKAaX, '€ CKIAIUPYIOTCSA IOTCHLMAIBHO TOPIOYHE MAaTEPUAlIbl, 3alpeliaeTcs
KYpUTB;

e  KaXIbI paOOTHHK JOJIKEH 3HATH MPaBUJIa TEXHUKH O€30MaCHOCTH, dBaKyaIliu.

JlanHple TmpaBWia JIOJDKHBI  OBITH  3a(pUKCHpPOBAaHBl B COOTBETCTBYIOLIEH JIOKyMEHTAllUU
MPEATPUITHS.

3ananmue:
1. TlpuBeauTe KOHKPETHBIC TPUMEPHI TPOMBINIJICHHBIX OTXO/I0B MO CTENEHU UX OMACHOCTH.

2. TlokaxkuTe B BHJIE CXEMBI JIFO00M croco0 mepepadOTKH WM YTHIM3AIUHA MPOMBIIIEHHBIX
OTXOJIOB.

3. 3amonHuTe TabIMILY.

Tabnuua . XapakTepuCTHKU CIIOCOO0B MepepadOTKU OTXO0B
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No Croco0
ILI. | OTXONOB

nepepadoTKu

[IpeumymectBa cocoba

Henocrarku cnocoba

1. Yro monumaercs noj noustuem «Pemukmuar»? Jlaiite moapoOHOe onrcaHue mpolecca.

2. Tlouemy BaxkHa BTopuuHas nepepadotka orxoa0B? [IpuBeaute npumepsl.

3. Kak pasznu4aroT OTXOmdbl

YTUIU3UPYIOT?

KoHTposibHBbIE BONIPOCHI:

B Bameld mpodeccuoHanbHOH aearenbHocTH?  Kak

1. Yem oTnuyaeTcst yTuiau3aius oT nepepaboTKu OTXOI0B.

2. Uto Takoe npeaBapuTesbHas COPTUPOBKA O0TX0J0B. Kak ee oCyIecTBUTb.

3. Yto Takoe IMUPOJIU3 U €0 OCHOBHBLIC BUbI.

4. Korz[a YMECTHO IPUMCHATb KOMIIOCTUPOBAHUEC OTXOJ0B.

5. IlpuHnmmbl paboThl MyCOPOCKUTATENBHBIX 3aBOJIOB U UX SKOHOMHYECKas 3()(HEeKTUBHOCTE.

6. 3eMenbpHas 3achllKa OTXO0B U IIpaBWila €€ OPraHu3alllu.

nux
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IpakTuyeckoe 3ansaTue Ne7/
Bausinne abuotuveckux (pakTopoB HA YeI0BEKA

Leas padoThi: M3yunts BausiHUE aONOTHYECKUX (PAKTOPOB HA YETIOBEKA
OOopynoBanme: 3aaHus AJs IPAKTUYECKON pabOThl, TECThI, KOMIIBIOTEP, TUHEHKA, Yachl.

7.1. Hesib: U3y4uTh BIMSHUE ITyMa Ha OPTaHU3M YEJIOBEKa

Xoa padoThl
Cepbe3HbIM (haKTOPOM, YXYAIIAOIINM KUIHIIHYIO Cpely OOJIBIIOTO ropoja, SIBISETCS IIyM.
[ITyMBI TOPOICKOM Cpebl BO3ACHCTBYIOT HA YEIOBEKA HA IPOU3BOJCTBE, HA YJIMIIAX TOPOJOB,
JioMa.
YpoBHHU 1iIyMa (3BYKOBOTO JIaBJICHHS) U3MEPSIOTCS B Aenubenax (nb). Hampumep, oObraHbIi
pasroBop Ha pacctosiHuu 1 M co3nmaer myMm B 65 ab, 3Bon Oyamnbanka — 80 nb, moe3x Ha
paccrostaun 7M — 90—93 nb, B3neraromuii peakTUBHBIA camoneT ¢ 25 m — 140 nb.
Cpennuii ypoBeHs mryma B S0-ThICSIMHOM ropojie coctaisieT 55 nb.
HenpustHble omynieHus y 4eaoBeKka BO3HUKAIOT pu ypoBHE 1ryma ot 60 no 90 ab. Ilpu 129
nb nosBisTcs 6oneBsl omyiienus, A npu 150 n1b HeoOpatumas noreps ciayxa. lllymoBbie
pa3ipaXUTENM  BBI3BIBAIOT  TEpPEHANPSDKCHHUE  HEPBHOM  CHCTEMBI,  CIOCOOCTBYIOT
BO3HHUKHOBEHHIO BET€TOCOCYAUCTON JTUCTOHHH.
ABHAIMOHHBIA ITyM BEIET K BO3HUKHOBEHHUIO CEpACYHO CYIUCTHIX 3aboneanmii. [llym
HapylaeT COH, BBI3BIBACT TOJIOBHYIO O00JIb, HCIIYT, TPEBOTY; Pa3BUBAIOTCS HEBPO3BI,
MIPOSIBIISICTCS] TIOBBIIIICHHASI arPECCUBHOCTh; WH(PA3BYKH MOTYT BBI3BIBATH PACTEPSHHOCTH H
c1aboCTh, BILIOTH JI0 TIOJIHOK IIPOCTpaIUH.

Jlns Toro 4toObl yOepeub 370pOBbE OT IIYMOBBIX BO3/AEHCTBHM, HEOOXOAWMO NMPUHUMATh
OTIpeJIeJIEHHbIE MEphI: CTPOUTENBCTBO KBAapTUP C MaJlol aKyCTHUKOM (pambl ¢ TpPOWHBIM
OCTEKJIEHUEM), 03€JICHEHHE, CTPOUTENIHCTBO JOMOB IO «3aMKHYTOHM cucTteMe. ABTOCTpajbl
JIOJKHBI TIPOJIETaTh B BBIEMKE, T.€. HUXKE YPOBHS KUJIBIX 3/1aHUH.
OcHoBHbIE MeTO/IbI 00PHOBI € IIYMOM:
1. 3BykonornomieHue (IpUMEHEHHE MaTepHuajoB M3 MUHEPAJIBbHOIO BOWMJIOKA, CTEKJIOBATHI,
MOPOJIOHA U T.J.).
2. 3Bykou3oysALUsA. 3BYKOHU3OJMPYIOUIME KOHCTPYKLMHM H3TOTABJIMBAIOTCS M3 IUIOTHOIO
MaTepuaia (MeTal, 1epeBo, IIacTMacca).
3. YcTra"oBKa MIymuTenei myma.
4. PaninoHaapHOE pa3MeIIeHUE IEX0B U 000pY0BaHUS, UMEIOIINX HHTCHCUBHBIE HCTOYHUKHU
ryma.
5. 3enensble HacaxkaeHUs (yMeHbIIaOT yM Ha 10 — 15 ob).
6. InauBuyabHbIe CPEACTBA 3alIUThI (BKJIAIBIIIHN, HAYITHHKH, IIIEMBI ).
BbiBOABI M IpaKTHYECKHE PEKOMEH/IALNH

* IIIyM BpPEAHO OTPa)KaeTCsl HA COCTOSTHUM 3/I0POBBS UEJIOBEKA, MPEXJE BCETO, YXYAIIAeTCs
CIIyX U COCTOSTHUE HEPBHOU CHCTEMBI;
* Hy’)KHO OOPOTBCS C BPEIHBIM BIIMSHUEM IIIyMa ITyTeM KOHTPOJISl YPOBHS IIyMa;
* IPOBOJIUTH MPO(PUIAKTHUECKHE MEPOIIPUATHS 110 NMPETYNPEKICHUIO ITYMOBBIX OOJIE€3HEH;

HCIOJIb30BaTh IIYMOU3OJUPYIOLINE CPECTBA M YMEHbIATh HCIOJIb30BaHUE Pa3IMYHBIX
ITYMOBBIX 3 (EKTOB;
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CnokoifHOe JBIXaHNe YeJ0BeKa

CTyJEHTaM HE IIyMeTh Ha YpOKaxX Ha IepeMeHaX, TaK Kak IIIyM He IPOCTO MeIIaeT
BOCIIPUSITHIO MaTepualia, HO U BPEIHO BJIMSET HA HAIIIE 3]I0POBbE;

* BJIOJIb TEPPUTOPUHU KOJIJIEIKA CO CTOPOHBI YJIHUIBI BBICAUTH JIEPEBbs, YTOObI YMEHBIIUTD
IIYM aBTOTPAHCIIOPTA;

- Yamie ObIBaTh Ha MPUPOJIE Y PEKH B JIECY.

HOPMATHBHO-3aKOHOATEJbHBIMU AKTAMHU PETJIAMEHTHPYETCS €r0 MHTEHCUBHOCTH, BPEMS
BO3JICHCTBUS U IPYTHE TapaMeTpPHI.

TexHHKO-TEXHOJOTHYECKHE Mepbl — IOIyMO3allUTa C  IOMOIIBIO
TEXHUYECKUX MEp IO CHUKEHMIO LIyMa Ha IMPOU3BOJCTBE (YCTAaHOBKA 3BYKOH3OJIUPYIOLIUX

9TO KOMIIJICKCa

KOXKyXOB CTaHKOB, 3BYKOIMOIJIOLIEHWE M JIp.) U Ha TpaHcHopre (TIYLIUTEId BBIOPOCOB,
YCTaHOBKA JTUCKOBBIX TOPMO30B, IITYMOTIOTJIOMIAOIINN achanbT U Ap.)
Ha rpajgocTrpouTe/JilbHOM YPOBHE 3alllUTa MOXET JIOCTUTAaThCsl 30HUPOBAHUEM C BBIHOCOM

HCTOYHHUKOB IMIYMOB 3a MPCACIIbl
I/ICKJ'IIO‘-IaIOH_[eI‘/'I ITYMHBIC MarucTpajii B ’XUJIOM MaCCHBC.

APXHUTEKTYPHO-ILIAHHPOBOYHLIE _ MepPbI — CO3aHnNC NIYMO3AIIUTHBIX SHaHHﬁ,
O6€CH€‘H/IBaIOH_[I/IX IIOMCIICHUSAM HOpM&J’IBHBIfI aKy'CTI/I‘leCKI/Iﬁ pPCKUM C IIOMOIIBIO

KOHCTPYKTHBHBIX, HHXCHCPHLIX U JPYI'UuX MCEp (FepMeTI/ISaHI/IH OKOH, ,Z[BOfIHLI@ JABCpH,

3aCTPOMKH, OpraHu3alMed TPAaHCIOPTHOM CeTH,

9TO

OOJIMIIOBKA CTEH 3BYKOIOMIIOIMAIOIIMMA MaTepHajJaMy U JIp.

Opranmu3anyMoHHble  MepbI: 3aMpCUICHUC

ABUAIIOJICTOB HAJl ropoaoM, 0COOEHHO B HOYHOE BpeMs, U T. II.

3BYKOBBIX CHUTHAJIOB ABTOTPAHCIIOPTOM,

Henumme OTMCTUTHL, YTO 3aluTa OT MIIYMOBOI'O BO3JCHUCTBUSI Hp06JICMa HE TOJIBKO
HO KW coluaJibHasid. H606X0)II/IMO BOCIIUTHIBATh 3BYKOBYVIO KVJIBTYPY U
AO0ITYCKAaTb HeﬁCTBHﬁ, CHOCO6CTBYIOIJ_II/IX BO3pPAaCTAHUIO  ITYMOBOTO
3arpsA3HCHUA Oprmanmeﬁ Cpcabl.

TCXHUYCCKasd,

OCO3HAaHHO HFC

3arnosiHsAeM IuarpamMmy

———————
! Famgara ot )

NN EOBEGTD
BO3ACHCTRHA
. ]
oy -
) [ T : T ] .
[ Hepuarinno- | Texmmee- | § Tpagociponr | -"--.-".p:cu:-cm‘_-',l:-:ﬂn (| Crprannsamecs )
FRECHCSATCAL TEEHSASTHYEEC TEARHEE MeEp R TRA AHHp-oEoY HEd® MEp b
HEE ANTES KHE WEE T HEZE MEPRI
I‘.\"-\-—-I-' k\"'\- J I.“-"\_ _‘--r -I‘.H'\_ -P'I - -
TECT Ha OIpPEaCICHUSA OCTPOTHI CJIyXa.
Hcrounnkn 3ByKa Yposensb 3Byka (/1b)

10 (He BocipUHUMAaETC)

[ITym cniokoiHOro caga

[IemoT yenoBseka
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IlepenucrsiBanue raser
OOBIUHBIN IIIYM B JOME
PasroBop cpenHel rpOMKOCTH
Pabora neuiecoca

[Ilym rpy3oBuka

[ym Gosbioro roposa
OpxkecTp mon-My3bIKU

Packar rpoma

Crapt KOCMHYECKOro KopaoJist
BricTpen u3 opyxus
OOCyIuTh TaOIHITy OTBETUTH HA BOIIPOCHI:

-IoYeMy IIEeNOT W TEPeIHUCTHIBAHWE Ta3eT MNPAaKTHYECKH HE OKa3blBaeT Ha YeJIOBEKa
BO3JEHCTBUSA?

-KaK MOXHO OIICHHTh YPOBEHb IIyMa B IIKOJIC B TEYCHUE JHS C TOYKU 3PEHUS BO3ICHCTBHSA
Ha OpraHu3m?

-KaKue BBIBOJIBI U3 ATOTO MOXKHO CIIeNaTh?

KaKO# OpraH pearupyer Ha Ype3MEPHBIH IIyM MPEexkIe BCero?

no cratuctuke y 20% roHomeW W JAeBYyIIEK, U3 YUCIA YBIIEKAIOUIMXCS POK-MY3bIKOM,
HaOJII0TaeTCs CHIDKEHHE CITyXa Ha yPOBHE 85-JIETHUX CTApHKOB.

TecT Ha onpeaeneHne OCTPOTHI CJIyXA.

OcTtpoTa ciayxa — 3TO MUHUMAaJbHas IPOMKOCTb 3BYKa, KOTOpasi MOXKET OBbITh BOCHPUHATA
YXOM UCHBITYEMOTO.

Pabora npoBoauTcs B rpynmax:

1.1r06uTENN TPOMKOM MY3bIKU

2.1100UTeNN CIIOKOMHOMN MYy3BIKH

3.1100UTENU THUILIUHBI

Kaxnas rpynmna onpenenser ocTpoTy CiIyXa, 3alMiChIBaeT NOdy4YeHHbIe IU(PBI, aHATU3UPYET
uX.

OO6opyaoBaHue: MEXaHUYECKHE Yackhl, JIMHEHKA.

Topsinox paboOTHI:

1. [Tpubnumxaiite k cebe yachl, MOKa HE YCIBILIUTE 3BYK.

2. [IpuiioxuTte yachl K yXy U OTBOJUTE UX OT ceOsl 10 TeX MOp, MOKa HE UCUE3HET 3BYK.

3. 3mepbTe paccTosiHre (B IEPBOM M BTOPOM CIIy4asx) MEX]y YXOM U YacaMHu (B CM).

4. BelcunTaiiTe CpEeJHIOI BEINYHMHY ABYX IOKa3aTeleH.

OneHka pe3yabTaTOB: HOPMaJIbHBIM MOXKHO CUMTATh CIIyX, KOTJa THKAaHbE PYYHBIX 4aCOB

CPEIHETro pa3Mepa CIBIIIHO Ha paccTosHuM 10-15 cM oT yxa ucnbITyemoro.
W3MEHEHUSX, TPOUCXOIAIINX B CIIyXOBOM aHAIIM3aTOPE MO/I BIUSHUEM I'POMKHUX 3BYKOB

MpU pacTsHKeHUH OapaOaHHOW TIEPETIOHKH TEpSeTCsl €€ AJIACTHYHOCTh W CHUIKAETCS
YyBCTBUTEIBHOCTh, IMOATOMY TpeOyeTcss OONbINi YpOBEHb 3ByKa, YTOOBI OHA HadJasa
KOJIe0aThCs; pa3pyIIaloTCs CIIYXOBBIE PEIIENTOPHI.
BriBoa



Ot upe3mepHoro myma (cBoimie 80 10) CTpamarT HE TOJBKO OpraHbI CIyXa, HO U CepIle,
KEITyI0K, HAPYIIAIOTCS MPOIECCHl KU3HEICATEIbHOCTH, HAOIIOMaeTCs YrHETEHUE HEPBHOM
CHUCTCMBEI.

Hpe;[nonaranT HAJIMYUEC BCPOATHOCTU BO3HUKHOBCHUA JTICUXUYCCKUX 3a6OJICBaHI/II71 B
pe3ysbTare ACWCTBUS [ITyMa, COCTABJISIOT BO3MOXKHYIO CXEMY MX BO3ZHUKHOBEHUSI:

,TPYTHOCTH B3aMOIIOHUMAaHHSI.

yXyZIIeHuEe HACTPOCHUS,

IJ10Xasi COCPEIOTOYCHHOCTh

yXyZILIEHUE CHA,

IMOBBIICHHAA Ppa3ApaKUMOCTh,

of1ee yXyAImeHHe CaMOYyBCTBHS,

BO3HUKHOBCHHUC TPYI[HOCTGFI B3aMMOIIOHUMAaHUs, CCOPLI.

3anaHus AJs1 CTYJA€HTOB, pa00Ta0IIUX B OLICTPOM TeMIIe

1. Yro Takoe mrymoBoe 3arpssHenre? KakoBbl ero HCTOUHHUKH?

2.Kakoe BnusiHue Ha 30pOBbE YENIOBEKA MOKET OKa3aTh MOBBIIICHHBII YPOBEHD IITyMa?

7.2. OleHKAa COCTOSIHUA 3/I0POBbSI
Lesb padoThI: HAYYUTHCSI OOBEKTUBHO OLIEHUBATH COCTOSIHUE CBOETO 3/10POBBS
Xoa padoTsl
1.IlogcuuTath MynbC (KOJIMYECTBO YAAPOB B MUHYTY) B COCTOSIHUM IOKOS
2.BbinosHUTG 20 npucenanuii 3a 30 cexyHa
3.IToacuuTath myJbe nocie GU3NUEcKoi Harpy3ku
4.1Ipoananu3upoBaTh U3MEHEHUS YaCTOThI CepALIEOMEHUI U CPAaBHUTh UX C JAHHBIMU TaOJIHLIbI
Cpennue 3HaUEHUS BEIMUYUHBI ITyJIbCA A0 U MOCJIE Harpy3KH

Xapaxrepuctuka || CioptcMeHsl || 310poBbIe JInna ¢
HETPEHUPOBAHHBIE || HAPYLIEHUSIMU
JOU cepJIe4Ho-
COCYAUCTOMN
CUCTEMBI
B cocrostann 58 72 80
MOKOSI
B cocrosinun 88 107 122
nocjie Harpy3Ku
ITpupoct 30 35 42
YaCTOTHI
cepaneOneHnit

5.Cnenaiite BbIBOJ] 00 OlIEHKE CBOEH (PM3NUYECKOH MOATOTOBIEHHOCTH

7.3. Peakuusi opranu3Ma Ha U3MeHEHHe TeMIIepaTyphbl OKPY:Kalolieii cpeabl
Heanb padoThl: M3ydeHHE MPOSBICHUS MHOKECTBEHHBIX pPEAaKIUN OpraHu3Ma Ha COrpEeBaHUE U
OXJIQXJICHHE Tella

Xoxa padoThl
1.KoHTposnbHBIE W3MEpPEHUs] TpPU ONTHUMAJIBHOM TeMIepaType OKpyxatomen cpeabl. I[lynbe
MOJCYMTHIBAIOT KaXable 2 MHUH. Temreparypy Tena ONpPENesstoT MPU MOMOIIA MEAUIMHCKOIO
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TEPMOMETPA B TOJIOCTH pTa Kaxkaple 5 MuUH. TeMmmeparypy KOXH H3MEpAIOT 4Yepe3 3 MUH
AIIEKTPUYECKUM TEPMOMETPOM Ha JI0y, TBUIBHOH CTOpPOHE pPYKM U KOHYMKAX IajblIEB.
[TotooTnenenne U OKpacKy KOXu (PUKCUPYIOT, HAOIIOAAs 32 TUI[OM U PyKaMHU UCIIBITYEMOTO.

2. HcopiTyeMOro momemarT B TaKWe YCIOBHs, YTOOBI eMy ObLIO XojoaHo. Hampumep, caxaror
OKOJIO BEHTHJIATOpA WM OTKPBITOH (opTouku. IIpoBoasT HeoOXoaWMbIe H3MEpEHHe, IOoKa
MOKa3aTeIH He CTAaHyT CTaOUJIbHBIMHU.

3. UcmeiTyemoro Temiao OJeBalOT. 3alUCHIBAIOT pe3yJIbTaThl HW3MEPEHUH, IMOKa HE HACTYyIUT
OTUYETJINBO HabII01aeMasl peakliyus MOTOOTIEJICHHUS.

OTknaAbIBalOT HA OJHOM IpadUKe pa3HbIM LIBETOM BCE MOKA3aTeNU: IMOJy4YEeHHbIE NaHHbIE — IO
BEPTHUKAJIU, & BPEMS — 10 TOPU3OHTAIIN
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IpakTnyeckoe 3ansiTue Ne 8

AHajm3 nHGOPMALMH 0 HAYYHBIX JOCTHKEHUSAX B 00/1aCTH FreHeTUYeCKUX TeXHOJIOT Ui,
KJIETOYHOI MHKEeHEPUU, MUIIEeBbIX OMOTEXHOJIOT NIl

HBJIL: HU3YyUYUTb MaTCpHrall 110 TEMC «AHanmms I/IH(bOpMaHI/II/I O HAaYYHBIX JOCTHXXCHUAX B obnactu
T'CHCTUYCCKUX TeXHOHOFHﬁ, KJIETOYHOM HHXXCHCPUH, ITHIICBBIX OHMOTEXHOJIOT I

Oo0opynoBanme: paboudas TeTpaab, UHPOPMAIIMOHHBIE MCTOYHUKU, KOMIIBIOTEPHI C BBIXOJOM B
HNutepner

Xoa padoTsl

Hcnonb3yst nHGOpMAaIMOHHBIE UCTOYHUKHU, COCTABUTh KEHChI HAa aHAIN3 HHPOPMAIMK O HAYYHBIX
JOCTHIKCHHUSX B O0JACTHM TE€HETHYCCKUX TEXHOJIOTHMH, KIIETOUYHOM HWH)KCHEPHH, IHINEBBIX
OMOTEXHOJIOTHH.

3amuTa Keica: mpeAcTaBlieHue pe3yIbTaTOB PelIeHUs! KeHCOB (BBICTYIJICHHE C TIPEe3eHTAlIUeH )

IIpakTnyeckoe 3ansaTue Ne 9
Pa3BuTHE NPOMBINLIEHHOH OMOTEXHOJIOTHIi U ee MPUMEHEHHUE B *KM3HH YeJI0BeKa

Henab: nu3yunts Marepuai no teme «Pa3BuTre NpOMBIIITIEHHOW OMOTEXHOIOTUM U €€ IPUMEHEHUE B
JKU3HU YEJIOBEKA»

O0OopynoBanme: pabouas TeTpajb, MHPOPMAIMOHHBIE MCTOYHMKHM (HaydHas U ydeOHO-HaydHas
JUTepaTypa, CpecTBa MaccoBol nH(popmanuu, cetb UHTEepHET u Apyrue)

Xoa padoTsl

Hcnonb3yst nHbDOpMaImoHHbIe HCTOYHUKH, COCTAaBUTh KEWCHI Ha aHAW3 UH(POPMAIIMHU O Pa3BUTUU
MPOMBIIIUICHHOW OMOTEXHOJIOTHH (TI0 TpyTIam)

3amuTa Keica: npeAcTaBlieHue pe3yIbTaTOB PELIeHUs! KeHCOB (BBICTYIIJICHHE C TIPE3EHTALUEN)
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CHEIHMAIbHOCTEH TEXHUYECKOr0 U €CTECTBEHHO-HAy4yHOro npoduiieil: yueOHUK i CTYI.
yupexaeHui cpen. nmpod. oopazoBanus. — M., U3narenbckuii ieHTp «Akagemus», 2017T.
benses . K., Apimmun ['"M., Ky3nenosa JI.H. u ap. buonorus (6a3oBsiii ypoBens). 10
Knacc. — M., 2014.
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obmeobpazoBarenbHbIX yupexaenui / B.M. Cusornazos, .b. Aradonosa, E.T. 3axapona;
nox pen. akan. PAEH, nmpod. B.b. 3axapoBa. — 7-¢ u3j., crepeorun. — M.: Jlpoda, 2011. —
381, [3] c.: un.

Kamenckuii A.A. buonorus. O6mas 6uonorus. 10-11 kmaccsl: yue6. mis o6meodpazoBar.
yupexnenuit / A.A. Kamenckuii, E.A. Kpuckynos, B.B. [laceunuk. — 5-e uzn., crepeorur. —
M.: JIpoda, 2009.- 367, [1] c.: um.

AnensmmmHa [LA., Anensmimn @ .K. I'eHetuka B 3amavax: ydeOHOE MoOcoOHE MO Kypcy
ouonornm / I'.A. AnenvimmHa, @.K. AnenpmmH. — 2-e¢ u3f., crepuotunH. — M.: Ilnanera,
2011. - 174 c.

http://sbio.info/ (Best 6uonorus. CoBpemenHast OMOJIOTHS, CTATbU, HOBOCTH, OMOIHOTEKA).

http://window.edu.ru/ (EnuHoe okHO qocTyma K 00pa3oBaTebHBIM pecypcam MHTepHeTa 1Mo

Ouosorum).

http://www.linkstars.ru/(Tect it a0UTYpHEHTOB TI0 BCEMY IIKOJIBHOMY KypCy OHOJIOTHH).

https://biology.ru/ (Buomoruss B OTkpbiToM KoJute/mke. CalT COAEPKUT IICKTPOHHBIH

y4eOHUK 1o Ouosoruu, On-line TecTsl).

http://www.edu.ru/ (buonoruueckass kapTuHa Mupa. Pa3men KOMIBIOTEPHOro ydueOHHKA,
pa3paboTaHHOr0 B MOCKOBCKOM IOCY/IapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

https://nsportal.ru/(Penkue 1 ucuesaromine KMBOTHBIE POCCHM — TPOEKT DKOIOTHYECKOTO

uentpa MI'Y um. M. B. JlomonocoBa).

http://kozlenkoa.narod.ru/(/lyist Tex, KTO y4UTCS CaM M yYHUT JAPYTHX; OYHO U JUCTAHIIMOHHO,

OMOJIOTHH, XUMHH, IPYTHM IPEMETaM).

https://may.alleng.org/d/bio/bio436.htm - snexTpoHHBIH yueOHHK
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