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1.HOACHUTEJBHASA 3AIINCKA

Metoauyeckue yka3zaHusl 10 BBITOJHEHUIO TPAKTUUECKUX U JTa00paTOPHBIX
3aHATHI 10 y4eOHON nucuuiuiiHe «buosorus» npeaHazHadeHbl AJiA CTYJIEHTOB
cnenuaibHoctT  21.02.15 Omkpeimvie 2opuble padomwvl, COCTABICHHI B
COOTBETCTBHH € paboyell mporpaMMon TUCHUIUIMHBI « Bruosorusi» u HampaBlieHbI
Ha JOCTH>KEHUE CIACAYIOIIUX 1eNeil:

o OCHOBHBIE MOJIOKEHUS OMOJOTUYECKUX TEOPUH U 3aKOHOMEPHOCTEH:
KJIETOYHOM TEOpHH, 3SBOJIOLMOHHOrO YyueHus, ydeHus B.M.Bepnaackoro o
ouocdepe, 3akoHbl [ .MeHuens, 3aKOHOMEpPHOCTEW  M3MEHUMBOCTH U
HACJIEJICTBEHHOCTH;

o CTPOCHHE M (PYHKIIMOHMPOBAHUE OMOJOTHYECKUX OOBEKTOB: KIIETKH,
CTPYKTYPBI BUJIa U SKOCUCTEM;
o CYITHOCTh OWMOJOTHYECKUX TIPOIECCOB: PA3MHOKCHUS, JCUCTBUS

HCKYCCTBEHHOT'O M €CTECTBEHHOTO 0TOOpa, PopMUpOBaHUE MPUCIOCOOJICHHOCTH,
MIPOUCXOXKJICHWE BHJIOB, KPYTOBOPOT BEIMISCTB W TMPEBpANICHUE DHEPTUHA B
sKOcUCTeMax U Ouocdepepa3BuUTHE MO3HABATEIbHBIX  WHTEPECOB,
MHTEJUIEKTYaJbHbIX W TBOPYECKHX CIOCOOHOCTEH o0O0ydarlmuxcs B IpoLecce
W3Y4YCHUST OMOJIOTUYECKUX SBIICHUN;

o OMOJIOTUYECKYIO TEPMUHOJIOTHIO U TEOPHIO.

Meroauueckue yKa3zaHUS SIBISIOTCA  YacThl0  Y4EOHO-METOAMYECKOTO
KOMIUJIEKCa M0 JUCHUIUIMHE buojoruss u coxepkaT 3aJaHus, yKa3aHUS
(Teopetnueckuit MUHUMYM, Gopmynbl). llepen BbIMOTHEHWEM MPAKTUYECKOM
paboOThl KXl CTYJAEHT O00s3aH IMOKa3aTh CBOIO TOTOBHOCTHh K BBITOJTHEHHIO
paboOThI: MPONTH TECTUpPOBaHUE, MHCTPYKTax. [lo okoHuaHWIO PabOTHI CTYIEHT
0OpMIISET OTUET.

B pesynbTaTe BHIMOTHEHUS MOJHOTO 00beMa MPAKTHYECKUX PadOT CTYyACHT
JOJKEH YMETh:

. OOBSCHATH €IUHCTBO >KHBOW M HEKWUBOW TPHUPOMIBI, POJACTBO JKUBBIX
OpPraHU3MOB; BIIUSHHUE YKOJIOTHYCCKUX (PaKTOPOB HA YKUBBIC OPTaHU3MBI, BIIUSHHC
MyTareHOB Ha PacTCHUS, )KUBOTHBIX U YEJIOBEKa; B3aMMOCBSI3U M B3aUMOJICHCTBUE
OPraHU3MOB M OKpYXaromeld cpeapl; NPHYMHBI W (PaKTOpBl  IBOJIOIUH,
U3MEHIEMOCTh BHJIOB; HApYUICHUS B Pa3BUTUU OPraHU3MOB, MYyTalldd M HUX
3HAUYCHWE B BO3HUKHOBEHHUU HACIIEJICTBEHHBIX 3a00JIeBaHUI; YCTOWYMBOCTD,
pa3BUTHE W CMEHBI JKOCHCTEM; HEOOXOAMMOCTh COXpaHEHUsI MHOrooOpaszus
BU/IOB,;

. pemiath  dJIEMEHTapHbIC  OMOJOTHYECKHE  3aJadd;  COCTaBJISTh
DJIEMEHTAPHBIE CXEMBI CKPEIIMBAHUS W CXEMBI TEPEHOCa BEHIECTB U TEeperadu
SHEPIUM B 3KOCUCTeMax (LENU MHUTaHUs); OMHCHIBATH OCOOEHHOCTHM BHUJOB IO
Pa3TUYHBIM KPUTEPHUSIM;

. BBISIBIISATh  TIPUCIIOCOOJICHUST OpPraHU3MOB K cpele OOuTaHwus,
WCTOYHUKM M HAJIMYME€ MYTAareHOB B OKpyXKawouied cpeae (KOCBEHHO),
aHTPOIOTEHHbIE U3MEHEHHUSI B DKOCUCTEMaX CBOEH MECTHOCTH;

. CpaBHUBATh OHOJIOTMYECKHE OOBEKTHI: COCTaB PACTUTEIBHON W
KUBOTHOM KIIETOK, 3apOJbIIICH 4YeloBeKa M JIPYTUX >KUBOTHBIX, HPHUPOAHBIC



HKOCHUCTEMBI M arpOdKOCHCTEMBI CBOEH MECTHOCTH; MPOIECChl (€CTeCTBEHHBIN U
MCKYCCTBEHHBIA OTOOp) W JIeJaTh BBIBOJIBI U 000OIIEHUS] HA OCHOBE CPaBHEHUS U
aHaM3a;

. aHAJIM3UPOBATh W OLEHUBATH PA3JMYHBIE TUMOTE3bl O CYIIHOCTH,
MPOUCXOXKICHUH JKU3HU U YEJIOBEKA, II100aIbHBIE IKOJIOTHUYECKUE MPOOJIEMbI U UX
perieHus, MOCIeACTBUS COOCTBEHHOM NIEATETLHOCTH B OKpYXKAIOIIeH cpele;

. HAXOJUTh WHGOPMAIMIO O OHMOJIOTHYECKUX OOBEKTaX B Pa3TUYHBIX
UCTOYHMKaX (y4eOHUKAaX, CHOPaBOYHHUKAX, HAYYHO-TOMYJSPHBIX HW3/IaHUAX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu HTepHET) U KPUTHYECKH €€ OlCHUBATD;

. MPOU3BOJNTH PACUETHI MAPAMETPOB C WCIOJIB30BAaHUEM MPUOOPOB U
BEIYHCIIATEIILHON TEXHUKH;

. BBICNIAT B TEKCTE TJIaBHOE, oOpadaThiBaTh W aHAJIU3UPOBATH
MaTepua;

. COIIOCTABJISATh MOJIYYCHHBIC JJaHHBIC, JICIaTh BHIBO/IBI,

. oopMIIATE pe3ysIbTaThl padOTHl B COOTBETCTBHH C MPEABSIBISICMBIMH
TpeOOBAHUSIMHU.

[Ipu npoBeneHUH TPAKTUYECKUX M JTAOOPATOPHBIX PAOOT MPUMEHSIOTCS
CJIEIyIONIUE TEXHOJOTUW W METOAbl OOYYEHUS: PENnpOIyKTUBHBIA W YACTUYHO-
ITOUCKOBBIN.

IIpaBuia BbITOJIHEHUS JIa00paTOpPHBIX paodor:
1. CryneHTBl TOYHO BBINMOJHATh YKa3aHUs yuuTens (TpermojaBarelis) Mpu
mpoBeNeHUH padoThl; 0€3 ero paspenieHus HE BBINOIHITH CaAMOCTOSITEIBHO
HUKAKHUX pabor.
2. Ilpm uUCHOIB30BaHUU PSKYIIMX M KOMIOMNIMX HWHCTPYMEHTOB (CKaJIBIICIICH,
HOJKHHII, TIPETIapOBATBHBIX UTJI M JIP.) OpaTh MX TOJBKO 32 PYYKH, HE HAMPAaBIATH
WX 3a0CTPEHHBIE 4YacTH Ha ce0sd W Ha o0ydJarouiuxcs, KJacTb WX Ha pabouee
MECTO 320CTPCHHBIMH KOHIIaMU oT ceosl.
3. IIpu pabote co crUpTOBKOM Oepeub OACKAY U BOJOCHI OT BOCIJIAMEHEHHUS, HE
3aKUTaTh OJHY CHHPTOBKY OT JAPYTOi, HE HM3BIEKATh W3 TOPAIIEH CIUPTOBKU
ropesiky ¢ (QuTwieMm, He 3aJyBaTh IJIaMsi CHUPTOBKHM PTOM, a TacUTh €ro,
HaKpbIBas CrieruaIbHbIM KOJITTAYKOM.
4. HarpeBaHWU XUIKOCTH B MPOOMPKE WM KOJOE HMCIOJIB30BaTh CHCIHATBHBIC
nepkarenu (INTaTUBBI), OTBEPCTHE TPOOUPKH WM TOPJBIMIKO KOJOBI HE
HAIPaBJIATh Ha ce0s W HAa OOyYArOMIMXCS, HE HAKJIOHATHCS HaJ COCyJaMH U HE
3arysApIBaTh B HUX.
5. CoOmoath OCTOPOXHOCTh MpPH OOpalieHWH ¢ JIaDOpaTOpHOW MOCYAOUH H
npubopamMu W3 CTeKJIa, He OpocaTh, HE POHATH W HE yAApATH UX.
6. W3roraBnmBas mpenaparhl IS pacCMAaTPUBAHUS WX TIOJ MHKPOCKOIIOM,
OCTOPOYKHO OpaTh MOKPOBHOE CTEKJIO OOJBIIMM M yKa3aTeJIbHBIM MHalbllaMH 3a
Kpasi M aKKypaTHO OIyCKaTh Ha MPEIMETHOE CTEKJIO0, YTOObI OHO CBOOOHO JIETIIO
Ha Ipernapar.

TpeOoBanus k pabouemMy MecCTy:

1. K paGote B kabuHeTe OMOJIOTHHU JOMYCKAOTCS IPETOoaBaTeu, CTYACHTHI
HE UMEIOIME MEAUITMHCKUX MTPOTUBOIIOKA3aHUH.



2. B nagane Kaxxaoro y4eOHOro rojia co CTyJCHTaMHu MPOBOAST BBOJIHBIN
WHCTPYKTAX, MEepe]l U3y4eHUEM KaxJ0ro HOBOT'O pa3jesia MPOBOJAUTCS MEPBUUHbBIN
WHCTPYKT@X Ha paboueM MecTe W He peXe OJHOro pa3a B IMOIYroaue —
NOBTOPHBIN WHCTpYKTax. [lpu mepepwiBe B 3ansATuAx Oosiee yem Ha 30 nHew
MPOBOJUTCS  BHEIUIAHOBBI  WHCTPYKTaX. JlaHHBIE O TpPOBEJECHUH BCEX
WHCTPYKTaKEH (PUKCUPYIOTCS B KJIIACCHOM WJIH B CIICIIHATIBHOM KypHasax.

3. Ilpu pabore B kaOuHeTe OMOJOTHHU TPENOJaBaTEIN, CTYACHTHI JOJKHBI
COOJTIOIATh CIEMYIONIME TIPaBUIa BHYTPEHHETO PacopsIKa:

- HE SBJISITHCS HA 3aHIATHS B TSDKEIOW BepxHEH ojaexe (ee HeoOX0auMo
caaBath B rapaepo0);

- BXOJIUTh B TMOMEIICHUE KaOWHEeTa OMOJIOTHU TOJIBKO C pa3pelieHus U B
MPUCYTCTBUM MPETOIaBATENS;

- npeObIBaHKME O0YYarOIUXCs B JAOOPAHTCKON 3alperiacTcs;

- 3ampemnlaercsi BXOJAUTh B KaOWHET OMOJOTHM C MPOAYKTaMH IUTAHUS,
HAIMTKAMU, )KEBATEIbHON PE3NHKOM;

- co0Jr01aTh MpaBuja JIMYHON TUTUEHBI,

- Bce JeicTBUS oOyuwaromierocss B KaOuWHeTe OMOJOTHMU  JIOJKHBI
COOTBETCTBOBATh TMpaBWJaM I[IOBEJEHUS B 00pa30BaTEIbHOM YUPEKICHUH,
YKa3aHUsSIM yuuTens (mpenojaBaTensi) M METOAMKAM MPOBEJACHUS 3aHSATHIA.

Kputepun ouenku:

Ne | Tun (Bun) | Kpurepun oneHku
3a/1aHUA
1 | [IpakTuueckas Onenka «5» BbICTABJISIETCS, €CJIH CTYAEHT COBEpPIIMJI:
4acTb - TOJHOE BBINOJHEHHE MPAKTUYECKOM YacTH 3ajaund  0Oe3

CYIIECTBEHHBIX OIUOOK;

Ouenka «4» BbICTaBJISIETCS, €CJIM CTYIEHT COBEPIINII:

- TIOJIHOE BBITIOJIHEHUE MPAKTHUECKOW YacTH 3aJ[au C JIOMyIICHUEM
apu(pMeTHIecKuX OMMOOK;

OneHka «3» BBICTABJISIETCS, €CJIH CTYAEHT COBEPIINJI:

- TIOJTHOE BBHITIOJTHEHHE MPAKTUYSCKOW YaCTH 3a7a4d C JOIMyIICHUEM
apu(pMETHYECKUX OMMUOOK © 1-2  CYIIECTBEHHBIX  OINHUOOK,
OKa3aBIUX BIUSHUE HA MTOJIYICHHBIN pe3ybTar;

OneHka «2» BBICTABJISIETCS, €CJIH CTYAEHT COBEPIINJI:

- HE TOJHOE BHIMOJHCHHE TMPAKTUYCCKOW YacTH 3a7add ¢
JIOTyTIIEHHEeM apH(pPMETHYECKUX ONIMOOK M CYIIECTBEHHBIX OIIUOOK,
OKa3aBIINX BIUSHUE HA MOJIyYCHHBIN pe3yNbTar.

B cooTrBeTcTBHU C y‘le6HBIM IIaHOM IIPOTrpaMMbl IOATOTOBKH CIICIITHAJINCTOB

CpPEHEro 3BE€HA MO0 CIEUUATbHOCTH 21.02.15 Omkpovimole 2opuvle padbompl U
paboueiil mporpaMMoil Ha NMpakTUYECKUe U JabOpaTOpHbIE 3aHATHUS MO AUCLMILINHE
«buonorus»  orBoguTcs 28 wyacoB, Ha KOHTPOJBHBIE pabOThl - 6 Yacos.
Coneprxanne KOHTPOJIBHBIX PabOT, KPUTEPUH UX OLEHKHU MPEICTABICHBI B KOMILIEKTE
KOHTPOJIBHO-OLIEHOYHBIX CPeACTB 0 yueOHou aucuurinie OY/1.12 Xumus.



2. IEPEYEHb IPAKTUYECKUX U JIABOPATOPHBIX 3AHATHUM,

KOHTPOJIBHBIX PABOT

(BbImKMcKa U3 padoyeil MporpaMMmsl)

Ne ii/m

Ha3zBanmne npakTu4eckoi padorsl

KoanyecTBo 4acoB

JlaGopatopnoe 3ansitue Ne 1. IlpuoOpereHust ombita
NPUMEHEHUS TEXHUKHM  MHKPOCKONHUPOBAHUS  MpHU
BBITIOJTHEHUH J1abopaTtopHbix pabot: JlaGoparopHas
pabora «CTpoeHue KIETKH (pacTeHUs, KUBOTHEIE,
rpubbl) W KIETOYHBIE  BKJIIOYEHHUsA  (Kpaxmad,
KapOTUHOUIBI, XJIOPOILIACTHI, XPOMOILIACTHI)».
[TonroToBka  MHKpOIpemapaTtoB,  HaOdIOJEHHE  C
MOMOUIbI0 MHUKPOCKOIIA, BBISABICHUE PA3IUYUI MEXKIY
M3y4aeMbIMU 00BEKTaMH, (POPMUPOBAHKE BHIBOJIOB.

2

JladopaTopHoe 3ansiTHe Ne 2

JlabopaTopHas paboTa Ha BEIOOP:

1. JlaGopaTopHas pabota «YMCTBEHHas
paboTOoCIOoCOOHOCTEY

OBnazieHue MeTOJaMHU  ONpeJeNieHUs]  IoKa3aTeleil
YMCTBEHHOM paboTocnocoOHOCTH, 00BsICHEHHE
MOJTYYEHHBIX pe3yJIbTaToB U ¢dbopmupoBaHue
BBIBOJIOB(IIICBMEHHO) C  HCITOJB30BAaHHEM HAyYHBIX
MOHSITH, TCOPUHU U 3aKOHOB

2. Jlaboparopnas pabota «BiusHIEe a0MOTHYECKUX
¢dbakTopoB Ha UeloBeKa (HM3KME UM  BBICOKHE
TEMIIEpaTypbl)»

W3yyenne MexaHM3MOB M aJanTallil OpraHu3Ma
YeloBeKa K HH3KHM U BBICOKMM TeMIepaTypaMm H
00BsICHEHHE MOJTyYEHHBIX pe3yJIbTaToB u
¢dbopmupoBanue BBIBOJIOB (MMCbMEHHO) c
HCIOJIb30BaHNEM HAyUYHBIX MOHSATUHN, TEOPUU U 3aKOHOB
B mom uucne npogpeccuonanvrno-opuenmuposanmoe
codeporcanue 1abopamopHO20 3aHAMUSL

B Ka4yecTBe TPUTTEPOB CHIDKAIOIINX
paboTocrnocoOHOCTh UCIIOJb30BaTh yCIIOBUS
OCYIIECTBIICHUSI MPOPECCHOHATBHON  IEeSTETHbHOCTH:
IIyM, TemrepaTtypa, pundeckas Harpy3Ka u T.1.
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IIpakTuyeckoe 3anaTue Ne 1. BupycHele wu
OakTepuanbHble 3a0oneBaHusa. OOIMEe  MNPUHITUIIBI
HCTIOJIb30BaHUS JIEKapCTBEHHBIX BEILIECTB.
OcoOenHoctu MIPUMEHEHHUS AHTUOMOTHKOB.
[IpencraBiaeHus: yCTHBIX COOOIICHHM ¢ Mpe3eHTaIueH,
MOATOTOBJIICHHBIX MO  IEPECEYEHUI0  HUCTOYHHUKOB,
PEKOMEHIOBAHHBIX MPENOJABATEIEM.

IIpakTuyeckoe 3ansitue Ne 2. Pemienue 3agad Ha
ONpeACICHUE  MOCJIEAOBATEIbHOCTH  HYKJICOTHJOB,
AMHUHOKHCIIOT B HOpMe nu B cnyqae N3MCHCHUS
rocaea0BaTebHOCTH HYKIeoTu 0B JIHK

IIpakTuyeckoe 3ansitue Ne 3. Pemenue 3agady Ha
ONpeieICHUE BEPOATHOCTH BO3HHUKHOBEHHS




HACJIEACTBEHHbIX  IPU3HAKOB INpU  MOHO-, JH-,
MOJUTUOPUIHOM U aHAIM3UPYIOUIEM CKpPELIMBaHUH,
COCTABJICHUE T€HOTUIINYECKHUX CXEM CKpELIMBaHUs

IIpakTnyeckoe 3anaTue Ne 4. Pemenue 3agau Ha
OIIpe/ieIICHHbBIE BEPOATHOCTH BO3HUKHOBEHUS
HACJEACTBEHHBIX  IIPU3HAKOB IIPpU  CLEIUIEHHOM
HACJIEIOBaHUHU, COCTaBICHUE TICHOTUIIMYECKUX CXEM
CKpELIUBaHUs

IIpakTuyeckoe 3ansitue Ne 5. Pemenue 3agau Ha
ONpeICIICHHbIE BEPOATHOCTH BO3HUKHOBEHHS
HACJICICTBEHHBIX  IIPU3HAKOB IpU  CLEIUICHHOM
HaclIeIOBAHUN, COCTaBIICHHE TE€HOTHIIMUYECKHX CXEM
CKpEILLMBAHHUS

IIpakTuyeckoe 3ansitue Ne 6. Tpoduueckue uenu u
cetu OCHOBHBIE TIOKa3aTeNd 3KOocUcTeMbl. buomacca n
OPOAYKIHUS.  DKOJOTWYECKHWE  MHpaMUAbl  4ucedn,
6uomaccein sHepruu. [IpaBuiio nupaMuabl SHEPTUH.
PemreHne  mpakTHKO-OPMHTHPOBAHHBIX  PaCUYETHBIX
3aJlaHUi 110 IIEpEHOCY BEIEeCTBA U DJHEPrUU B
HKOCUCTEMAX C COCTaBJICHHE TPOPHUUECKUX Lened u
nupamMul 6MoMacchl U SHEPTUU

IMpakTnyeckoe 3aHsITHE Ne 7. «OTx0aBI1
MIPOU3BOCTBAY

B mom wuucne npogeccuonanvrno-opuenmuposantnoe
cooepoicanue npaKkmu4ecko20 3aHsamusl

[Ipaktnueckoe 3anstue «OTXO0ABI MpoU3BOJCTBay. Ha
OCHOBe (pemepanbHOro KiIacCu(UKAIIMOHHOTO KaTajuora
OTXOJOB  OMNpPEACNTh KJIacC OMAaCHOCTH OTXOJIOB;
arperatHoe COCTOsIHHE M (U3UYECKYI0 (DOPMY OTXOOB,
oOpasyrommuxcss Ha pabodeM MecTe Ha JTamax
MPOU3BOJICTBA,  CBSI3aHHBIE C  OmpelereHHOMN
npodeccueit CnenuaIbHOCTHIO

10

IIpakTnyeckoe 3anaTme Ne 8. 310poBre H  €ro
COCTaBJISFOIIHE. daxTophl, MOJIO’KUTETHHO U
OTPULIATENILHO BIMAIOIIME HA OPraHU3M 4YeJIOBEKa.
[IpobmemMa TEXHOTEHHBIX BO3JCHCTBUN Ha 3J0POBBS
yenoBeka (3JMEKTPOMAarHUTHbBIE MOJs, OBITOBAas XHMMHUS,
M30BITOYHBIE WIYMBI, paavanus W T.I.). Apantauus
opraHusma yenoBeka K (pakTopaMm OKpY’KaroIlel cpesibl.
[IpuHuMnel ¢GopMUPOBaHUS 3/I0pPOBbE COEPEraroIero
noBeneHud. dusmueckass aKTUBHOCT U 370POBBE.
buoxumuueckne aceKThl paliiOHAIbHOIO MUTAHUS

11

IIpakTuyeckoe 3ansaTue Ne 9. buorexHomorus kak
Hayka W mpou3BojacTBO. (OCHOBHBIE HaIpaBICHUS
COBPEMEHHOI OMOTEXHOJIOTHH. Meroabt
omorexHosoru. OOBEKTHl OMOTEXHOJOTHH. OTHKA
OMOTEXHOJIOTMUECKUX ¥ TEHETHYECKUX IKCTICPUMEHTOB.
[IpaBuna momcka u aHamM3a OHMOPKOJOTHYECKOU
uH(pOpMalUK U3 Pa3INYHBIX HUCTOYHUKOB (HAy4YHAs U
yueOHO-Hay4Has JHTeparypa, CpelIcTBa MacCOBOM
nH(popmanuu, cetb IHTEpHET U Apyrue)




12 IIpakTnyeckoe 3aHATHE Ne 10. PaszButne 2
MPOMBIIIJICHHON OMOTEXHOJIOTUH M ee NPUMEHEHHUE B
KHU3HM 4YEJIOBEKa, MOMCK M aHaiu3 HH(opManuu u3
Pa3NUYHBIX UCTOYHMKOB (HaydHas M y4eOHO- HaydHas
auTeparypa, CpelacTBa MaccoBOM HMH(OpManuu o
pPa3BUTUU  NPOMBIIUIEHHOW  OMoTexHoNoruil (1o
rpyIimam).

13 IIpakTnyeckoe  3amaTme Ne  11.  PasBurue 2
IIPOMBIIIJICHHON OMOTEXHOJIOTUM U €€ NPUMEHEHHUE B
KU3HH 4YEJIOBeKa, MOMCK M aHaiu3 HH(OpMaruu wu3
pa3UYHBIX HCTOYHMKOB (HayyHas M ydeOHO-Hay4dHas
JIUTEeparypa, CpeACcTBa MacCOBOW HMH(GOpPMAIMH, CETh
HNHuTtepHeT u apyrue)

Keficei Ha ananu3 wuwHpOpMALIMU O  PaA3BUTHH
MIPOMBINIIICHHOW OMOTEXHOJIOTHH (T10 TPYIIIam)

14 IIpakTuyeckoe 3anarue Ne 12. 3ammra Keiica: 2
IIpencraBnenne  pe3yiapTaTOB  PELIEHUS  KEMCOB
(BBICTYIJIEHUE C NPE3EHTALUEH)

15 KonTposbsnasi padora Ne 1. MonekyspHblii ypOBEHb 2
OpraHM3allH )KUBOTO

16 KonTtpoabnasi padora Ne 2. Crtpoenue u QpyHKUUHU 2
oprasusma

17 KonTtposbHas padora Ne 3. Teopernueckue acneKThl 2
9KOJIOTHH
Hroro: 34




3. COJJEP’KAHUE NPAKTUYECKHUX U JABOPATOPHBIX 3AHATHUI

Jlabopatopnoe 3ansaTme Ne 1. [IpuoOpereHus ombiTa NPUMEHEHUS TEXHUKU
MUKPOCKOIIMPOBAHUSI TMPU BBIMOJHEHUU JiIabopaTopHbIX pabdot: JlaboparopHas
pabotra «CrtpoeHue KJIeTKA (pacTeHHs, >KHUBOTHbIC, TpPUOBI) M KJICTOYHBIC
BKJIIOYEHUSI  (Kpaxmay,  KapOTHHOMIbI,  XJIOPOIUIACThl,  XPOMOILJIACTHI)».
[ToaroToBKa MUKpONpEmapaToB, HAOMIOJEHNE C TMOMOIIBI0 MHUKPOCKOIIA,
BBISIBJICHUE PA3IHMYUA MKy H3y4aeMbIMU OO0BEKTaMu, (HOPMUPOBAHKE BHIBOJIOB.

[leab paboThl: 3aKpENUTh YMEHUE TOTOBUTh MUKPONIpENapaTbl U paccMaTpUBaTh
UX MOJ MHUKPOCKONIOM, HAaXOJHTh OCOOCHHOCTU CTPOEHHS KIETOK pas3IMYHBIX
OpPTraHHU3MOB, CPABHUBATh UX MEXKIY COOOM.

1.Bonpockl k J1abopaTopHOii pabore.

1. Ha3oBuTE OCHOBHBIE YaCTH MUKPOCKOIIA U OMUIINTE UX PYHKIUH.
2. Uto Takoe mpeaAMETHOE U OKPOBHOE cTekna? J{Jig yero oHu HyKHbI?
3. [lepeunciuTe OCHOBHBIE MTpaBuiia pabOThl ¢ MUKPOCKOIIOM.

2.IlpoBezieHNE OIBITOB

O6opynoBaHue u nocyaa
1. Mukpockonsl 1.Bona
2. [IlpenmeTrHble U  IOKPOBHBIE 2. Pa3BeJieHHBIE B BOJIE IPOAOKU
CTeKJIa
3. CTeKJIIHHbIE TAJIOYKH
4. Crakassl
5. OuIbTpOBAIIbHAA Oymara
(canderka)
6. CTepuJIbHBIH LINATENb

Matepuaibl ¥ peaKTHUBbI

3. JIyk penuaTsli

AJTOpUTM MPOBEACHUS PabOTHI

BOHpOCBI " 3aJaHUA

o 1. N3yuenne CTPOeHMs
PacTUTENbHON KJIETKH

1.1. CHATh C BHYTpEHHEH MOBEPXHOCTH
MSICUCTOM YEIIyH JIYKOBHUIBI TOHKYIO
IUICHKY — SIUJEPMY;
1.2. IlomecTuTh KycOY€K HMHJIEPMBI Ha
MPEeIMETHOE CTEKJIO B KAILTIO BOABI;
1.3. HakpbiTb 00BEKT MOKPOBHBIM
CTEKJIOM;
1.4. PaccMOTpeTh KIIETKH SMUIAEPMBI 11O
Pa3JIMyYHbIM YBEJTMUYEHHEM MUKPOCKOIIA

Onpenenure GopMy KIETOK,
Haiinure simpo, Bakyonw, 00OJOUKY
KIIETKU.
3apucyiiTe  HECKOJBKO KJIETOK
SMUAEPMBI, 0003HAUNB HA PUCYHKE:
LUTOIIa3My,  SIIpO,  BaKyoOJlH,
000JI0YKY KIIETKH

2. U3y4yeHue cTpOeHHs KUBOTHOM
KJIETKH
2.1. IlpoBecTu CTEpUIIbHBIM HINATEIEM
C JIETKMM HaXXMMOM M0 HEOY WIM 1O
JeCHaM;
2.2. HanecTu KamenbKy CIIOHBl Ha

PaCCMOTpI/ITC Ha KOHYMKC IOIIaTciasa B

KalenbKe  CIIOHBl  CIyLICHHBIE
KJIETKU DIUTENUS

Paccmotpute Ha npenaparte
OTIENbHbIE  KPYNHbIE  IUIOCKHE

KJICTKH  HeNmpaBWJIbHOW  (OpMBI.




MpEeIMETHOE CTEKJI0O U HaKpbITh €€
MTOKPOBHBIM CTEKIIOM;

2.3. PaccmoTperh mpemapar  INpu
OOJIBIIIOM YBEJIIMYEHUU C MPUKPBITON
nuadparmMoit KOHIeHcaTopa.

bonbiias d9acte KIETOK MeEpTBEBIE,
MO3TOMY B HHMX XOpOIIO 3aMETHO
AIPO.

3apucyiTe  HECKOJIBKO  KIIETOK,
0003HAYbTE PO U LIUTOIIAZMY.

3. MH3yuyeHme CTpOEHHS  KJIETKH
ApoxKeil (rpudbI)
3.1. TloMecTUTh CTCKJITHHOM IaJOYKOM
KaljIl0 pacTBopa C JAPOXOKAMU Ha
MIPEIMETHOE CTEKJIO;

Haiimure  ApOAOKEBYHO  KIETKY,
paccMoTperb  ee  (opmy u
OTJIEJIbHbIE YaCTH.
3apucyite  HECKOJIBKO  KIIETOK,
caeralTe MOIIMICH.

3.2. HakpbIThb €€ NMOKPOBHBIM CTEKJIOM.
Ecnu ecTh M3MUIIKK KHUIIKOCTH, YAAIUTE
ee C IOMOIIbI0 (PUIBTPOBATIBHON Oymaru
(canderkn);

3.3. PaccMmorpers  mpemapaT  1of
MHUKPOCKOTIOM

HNToroBasi KOHTPOJIbHAsI 4YacTh JAa00OpaToOpHO padoThbl (BHINOJHUTH
NMUCbMEHHO):

N3 KakuX OCHOBHBIX YaCTEl COCTOUT J00ast KJeTKa?

Yro oOwiero uMeercs B CTPOCHUH PaCTUTEIbHOM U )KUBOTHOM KJIETOK?

Yem paznuyaroTcs 3TH KIETKU?

Yem 0OBICHHUTH, YTO, OyJy4ud YCTPOCHHBIMU MO E€AMHOMY IUIaHYy, KJIETKH
BeCbMa pa3HO0Opa3HbI 10 popMe U pazMepam

b

JlaGopaTopHoe 3ansaTue Ne 2
1. JlaGopaTopHasi padora «YMCTBeHHAasi pad0TOCIOCOOHOCTb)»
OBnazieHue METOAAMU OIIpELICIICHUS roKasaresen YMCTBEHHOMU
paboTOCIIOCOOHOCTH, OOBSCHEHUE TMOJYYCHHBIX pPEe3yJbTaToB M (HOPMUPOBAHHE
BBIBOJIOB (ITMCbMEHHO) C UCMOJIb30BAHUEM HAyUHbBIX MOHSATUM, TEOPUU U 3aKOHOB
€lb: OBJQJCHUE METOJAaMU  ONpEACNICHUs  IOKa3aTeled  yMCTBEHHOM
paboTOCIOCOOHOCTH, OOBSICHEHUE MOIYUYEHHBIX PE3YyJbTaTOB U (POPMYIHPOBAHUE
BBIBOJIOB (ITMCbMEHHO) C MCIOJIb30BAaHUEM HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB,;
U3YYEHUE CKOPOCTHU BbIPAOOTKU U CKOPOCTHU MEPEAEIIKM HABBIKOB
1. MeToauka nmpuMeHsieTCs AJIs1 M3yYeHHUsI CIOCOOHOCTH K INEepPeKJIIYEHHI0
BHUMAHUS, 2 TAKAKeE IJIS OLlEHKH YMCTBEHHOI PadoTOCIOCOOHOCTH.
B 1aHHOM  DJKCHEpUMEHTE  HCIBITYEMOMY  MpEIaraloT  MPOU3BOJUTH
apu@MeTHUYeCKue oOmnepaluu ABYMs pa3iudHbIMU crnocobamu. OOiiee Bpems
paboter coctaBnsier 10 muH. [Ipu sTOM uepemoBaHue CIOCOOOB BBIMOTHEHUS
3aIaHUsl HKCIIEPUMEHTATOP OCyUIeCTBIsieT yepe3 1 muH. Hampumep, naHbel aBa
qucliia: 5 ¥ 2, KOTOpbIE 3aMKMChIBAIOTCS B HA4alle CTPOKH MPOCTOM IpoObIo 5/2.
3aTeM HY)KHO KaK MOXKHO OBICTpee CIIOKHUTh MX, & CyMMY HANucaTh B YHCIIATEIIE
npoOu, a BepxHEee YWCIOo S5 3amucaTh B 3HaMeHatenenpobu: 5/2; 7/5 ... DOtn
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BBIYKCIICHUS SIBJISFOTCS TIEPBBIM CIOCOOOM. Ecimy monydaroTcsi JABYX3HAYHBIE
4ucia, TO IUHULIBI OTOPACKIBAIOTCS, M MUITYTCITONBKO aecsaTku: 5/2; 7/5; 2/7.
[Tociie oxkoHYaHUSI TEPBOM MHUHYTHI, UCIBITYEMBIM MPOAOHKAET paboTy, HO YXkKe
BTOPBIM CIIOCOOOM: 3HAYEHUE CYMMBIJIBYX YHMCEJ 3alKChIBACTCS B 3HAMEHATEJIE
npoOu, a B YUUCIUTEIb 3alIMChIBaCTCS HUKHEee ciaaraemoe: 2/7; 7/9; 9/6 ...

Xo/ BbINOJTHEHUS 3aJaHUS

[lepen Tem, Kak MPUCTYNUTH K BHITIOJHEHUIO TECTUPOBAHUS, HEOOXOIUMO U3YUHTh
TEOPETUUYECKYIO YaCTh, IPEJICTABICHHYIO B JIEKIIMOHHOM MaTepHale.

BrimonsieTcst pabota ¢ YuciamMu IByMsI CIIOCOOaMH.

B kadecTBe TpUITEPOB CHIDKAIOIMNX PAOOTOCTIOCOOHOCTh MCTIONB3YIOTCS YCIOBUS
OCYIICCTBJICHUS  MPO(ECCHOHATBHOW  JEATENBHOCTH: IIyM, TeMIIepaTypa,
dbuznyeckas Harpy3Ka u T.1.

O6paboTka pe3yIbTaToOB

[Ipn omnpeneneHun KOJWYECTBEHHBIX IIOKa3aTeled IMepBUYHAs 00paboTka
MaTepuaia MPOU3BOAMTCS IO CIEAyIOIeH cxeme: | 3Tam — ycTaHaBIUBaeTCS
KOJIMYECTBO JIpo0Oel 3a KaKIyr0 MUHYTY paOoThl Ni, MpU 3TOM HUCXOJHAs IMapa
cllaraeMbIX, JaHHAs SKCIEPUMEHTATOPOM, M3 TOJICYETa HCKIIOYaeTcs; 2 JTaml -
MOJICYUTHIBAETCS KOJIMYECTBO OMMOOK 32 KaXKIYI0 MUHYTY:

apuMeTHIECKHE OMUOKH;

OIIMOKH B TIEPEHOCE;

OIMOKH B MPABWIILHOCTH 3aIMCH YUCET,

OIMOKU MEPEKITIOUCHNS BHUMAHUSI.

K ommbkam nepexiroueHus BHUMAaHUS OTHOCST:

HEMPOU3BOJIBHOE TMPOAOHKEHHE PAbOThI TO TPEKHEMY CIocol0y, HECMOTpsl Ha
CUTHAJI O €TO0 CMCHE;

camocTosATeTIbHOEe (0€3 KOMaH[bl) MEpeKIoYeHUue Ha Jpyroil cmnocod padoThI;
MHOTOKPATHOE CMEIIICHHE CITOCO00B; HCKaXKCHHE CII0co0a.

[Tocnemuuii BUI OMMOKK (MCKaXKEHHUE CIIOC00a) TIPOSIBISICTCS CIICTYFOIITUM
oOpazom:

CyMMa CJIaraéMbIX 3alUChIBAETCS HE Ha TOM MeECTe, KOTOpO€ YKa3aHO B
WHCTPYKITUY;

U3 TPENbIAYIIEH Taphl ClIaraéMbIX B IMOCIEIYIONIYI0 TEPEHOCUTCS HE TO
cllaraeMoe, KOTOPO€ YKa3aHO B MHCTPYKIIHH,

MEPEHOCUMOE W3 TPEIBIAYIICH Mapbl CllaraeMoe 3amucaHo HE Ha TOM MECTe,
KOTOPOE YKa3aHO B WHCTPYKITUH.

JIrobast W3 yKa3aHHBIX PA3HOBUIAHOCTEM HTOM OIMIMOKKA CBUIETEILCTBYET O
HapYIIEHUU TIPaBUJI pabOThl — HCIBITYEMbI HEMPOU3BOJIBHO MEPEKITIOUAETCS Ha
CKOHCTPYHUPOBAHHBIA WM CaMHUM CIOCO0, OTHIOAb HE MPETyCMOTPEHHBIN
UHCTpYKIMeH. Takass ommOKa MOXET IOBTOPSTHCS MHOTOKPATHO M TOAPSJ B
npoliecce BBHINOJHEHUS 3a/laHMsl, HO MOKET BCTPEUaTbCsl U DIU30IUYECKHU.
HcnbITyeMbli TOJCUYMTHIBAET CYMMY BCEX OIIMOOK Ha MEPEeKIIOUeHHEe BHUMAHUS, a
Takke (UKCHPYET KOJUYECTBO TPYMI ONEpaluii, B KOTOPHIX HET OMIMOOK Ha
MEPEeKIIOYCHUE.
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Opna rpynmna — 3TO COBOKYIHOCTbH ONEpalyid, BBIIOJHEHHBIX 3a IMUH pabOThI
OIHUM U3 3aJlaHHBIX CMoco00B. OMMUOKU CJIOXKEHUS MMEIOT MECTO TMpHu
HEIMPABUIBHOM CJIO)KEHUU YHCENI WIM IMOACTAHOBKE CIYyYallHBIX YHMCEI BMECTO
TpeOyeMbiX. bpiBaeT, 4To OJHY M Ty XK€ OLIMOKY Ha CJIOXKEHUE HCIIBITYEeMbIN
JIOTTyCKA€eT MOCTOSIHHO, T.€. CTOJIBKO pa3, CKOJIBKO OH HAIMPOTSKEHUU BBIIIOJIHEHUS
3a/IaHUs CKJIAJIBIBAET JIAaHHYIO Mapy CllaraeMblX.

Hanpumep, cymma 5 u 6 Bocripou3BoauTcs UM Kak 13, cymma 6 u 7 - kak 15u T.10.
OpaHy U Ty e OIMOKY Ha CJIO0KEHHE, TTOBTOPSIONIYIOCS B paboTe HECKOIBKO pas,
3aCUMTHIBAIOT 3a OJHY. B pe3ynbTaTe MNPOBEPKH BBINOJIHEHHOTO 3aJaHus
UCIIBITYEMBIN TOJICYUTHIBAET CYMMY OIIMOOK Ha CIIOKEHHWE, JTONMYIIEHHBIX JUIIb
no ogHoMmy pazy. OmuOKku B ClOXEHUM (pa3HOTHUIIHBIE). Tak, €Clu UCTBITYEeMbIH
TPUAKIBl MPOU3BOAWI ONEpanuio 6+7 W MOJydas MpU 3TOM CyMMY 15 M ABa-KIbl
IPU CIOKEHUU YHuceN 5 U 7 momyyan cymmy 13, oauH pa3 omuOCANpHU CIOKEHUU
yycena 7 U 8§ U OIMH pa3 MPHU CI0KEHUU YUCeN 7 U 5, ToCyMMa OIMMUOOK CI0KCHUS
paBHA HE CEMU, a YETBIPEM.

Cnenaiite BBIBOABI O CIIOCOOHOCTH K MEPEKIIOYEHUIO BHUMAHMUS, YMCTBEHHOM
paboTOCTIOCOOHOCTH.

2. YMcTBeHHas padoTocnocodHocTh o J.Kpenennny
[lenb: M3yyeHue yCTOMYMBOCTH BHUMAHUA MPU IPOCTOM, HO MOHOTOHHOM padoTe.

Oo6opynoBaHue: neyaTHbie OJaHKK ¢ M(paMu, CEKYHIOMED.

[lopsaok uccienoBaHus: JaHHAsg padoTa MOXKET MPOBOJAUTHCS WHIWBUAYAJIBHO
WJIU C TPYNION 1o ABYM BapuaHTaM. [IpogomkuTebHOCTh paboThl 3 MUHYTHI.

HNHCTPpYKIMS HCIIBITYEMOMY

Bapuanm Ne 1: «Ilocne xomanasl «Hauamu!» Bel kak MOkHO ObIcTpee, HO 0€3
OIMMOOK HAYHWUTE CKJIaJbIBATh IAapbl YMCE] Hare4daTaHHble Ha Omanke. Ecnu
nosyyaemas cymma oombine 10, To, oTOpocuB necsTok, Bel 3amuchiBaeTe TOIBKO
CIMHHUITBI.

Hampumep, nansl yncna 5 u 6. [lonyyennas cymma Oyner paBHa 11. OtGpocus
necaTok, Bel 3anmceiBaeTe Tonbko 1. [ToHSTHO?

Kaxnapie 15 cexyna Oyaet naBatbest koManaa «Hepraly, ycnpimas KoTopyro Bel Ha
TOM MeECTE, Ile Bac 3acTaHeT 3TOT CUTrHal, JOJKHBI ITOCTABUTh BEPTHUKAIBHYIO
YepTy M cpasy Ke MPOAOKUTH paboTy, MoKa He Mpo3BY4YUT komaHaa «Crom!».
Bomnpocsi ects? IlepeBepuute nuct. Hauamu!».

Bapuanm_Ne 2: nosropsier BapuanT Ne 1, ¢ TOil nulIb pa3HHUIIEH, YTO BMECTO
komaHabl «Yepral» mnomaerca komanga «C HOBOWM cTpoku!»: «...Kaxmawsie 15
cekyHa Oyner naBatbcsi KomaHaa «C HOBOW CTpOKH!», ycCiblllaB KOTOpPYHO Bel
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OCTaBJIIETE CTPOKY HE3aKOHYEHHOW M Ccpa3y K€ HauMHaeTe padoTaTrb ¢ HOBOM
CTPOKOM, MOoKa He mpo3ByuuT komaHza «Crom!». Bompocsl ects? IlepeBepHute
muct. Hauamu!».

O0paboTka ¥ _aHAJW3 Pe3YJabTATOB: B Ipollecce HAOIIOICHUS U OMPOca CIEIYET
YTOYHUTH PEAKIIUI0 MCIHITYEMOTO Ha MOHOTOHHOCTh PabOThI, CTEIICHb YCTaJIOCTH
¥ TIOTPEOOBABIIYIOCS CTETICHh BOJIEBOTO YCHIIUS, & TAK)KE BBIICHUTDH, YTO MEIIAJIO
pabore.

KonnuecTBeHHBIM IIOKa3aTcCJICM, IIPOAYKTHUBHOCTHU pa6OTI>I ABJIACTCAA 06HIC€
KOJIMYCCTBO CJIOKCHHBIX IIap W KOJINMYCCTBO OomunoOoK. HOJIY‘IGHHI)IC PE3YJIbTAThI
3aHOCATCA B Ta6J'II/IHy1

KoanuyecTBo ciaoxkenubix | KoanuecTtBo

Bpewmsi, cex
nap OIIMO0K

15
30

180

CymmapHbIi
nokasareJib

[To mosmydeHHBIM AAHHBIM CTPOATCA TpadUKU 3aBUCUMOCTEH MPOIYKTHBHOCTH
paboThl M TOYHOCTHU CIOKEHUU OT BpemeHu. Hanpumep:

YMcTBEHHasa paboTocnocoGHOCTb
25

20 =

15 —
10 =

0 T T T T T T T T T
15 30 45 60 75 90 105 120 135 150

165 180
t, cex.

— ——-KonwnyecTtso CNoXeHHbIX Nap Konuyecteo owmbGok

CpaBHEHUE NPOAYKTUBHOCTH 3@ BTOPOM M MOCHEOHUN |5-CeKyHAHBIN MHTEpBAI
MO3BOJIAET CYIUTh O CTENEHHU YTOMIISIEMOCTH WJIM YNPAKHIEMOCTH BHUMAaHUSA, a
CyMMapHbI€ MOKa3aTeM AAl0T OOIIYI0 OLIEHKY PabOTOCTIOCOOHOCTHU M BBISBIISIOT
YCTaHOBKY MCCJIETyeMOT0 Ha CKOPOCTh WJIM Ha TOYHOCTH PaOOTHI.
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3. YcroitunBocTh BHMMaHUsA 110 bypaony

3ajlaya MCCIE/IOBAaHUA: W3YYEHUE YCTOMYMBOCTH BHUMAaHUS NPHU JUIMTEIbHON
oJIHO00pa3HOM paboTe, CHOCOOHOCTH MPOW3BOJIBHO pACIpEAENATh BHUMAHHE
MEX1y HECKOJIBKUMHU OJTHOPOJHBIMH OOBEKTaMH, TEMIIa IICUXUYECKUX MPOIECCOB,
YIPAKHIEMOCTH B MPOIECCE BBHIMOIHEHHS padOThI U TIpeodIIaIaronieit B mpoliecce
BBITIOJIHEHUS Pa0O0THI YCTAaHOBKH (Ha CKOPOCTh WJIM HA TOYHOCTH ).

O6opynoBaHue: OJ1aHKA KOPPEKTYPHOUH IPOOBI, CEKYHIOMED.

[Topsaok HccnenoBaHUs: UCIBITYEMBIM JTOJKEH B TEYEHHE 5 MUHYT C BO3MOYKHO
OOJBIIE CKOPOCTHIO ¥ TOYHOCTHIO BBIYEPKHUBATH B OJlaHKE YyKa3aHHbBIE
HKCIIEPUMEHTATOPOM OYKBBI (JIBE WU TPH).

NucTpyknusi ucnbiTyemMomy: «Bama 3agada 3akiroyaeTcss B TOM, YTOOBI
BBIYEPKUBATh OMpPE/ICIICHHbIE OYKBBI, MPOCMATpPUBasi OJIaHK KOPPEKTYPHOU MPOObI
NOCTPOYHO, CJI€BAa HAMpaBO TaK, Kak Oynro uyuraere. Paboraiite oOYeHb
BHHUMATEIIbHO, HO B TO € BpeMsl Kak MOXXHO ObicTpee. Ecnu nucT 3akoHUMTCS, TO,
HE 3aJIep’KUBAsICh, MPOJOJKANTE paboTy Ha cienyromeM jaucre u T.4. PaboraTth
Ha4yHeTe Mocjie Moero curHaia. Bo Bpems pabotel, kaxaeie 30 cekyHnm Oyner
naBatbcsi Komanaa «Yeprtal», ycneimaB kotopyro Bel Ha TOoM Mecte, rae Bac
3aCTaHET 3TOT CHUTHAJ, JOJDKHBI MOCTABUTh BEPTUKAJIBHYIO YEPTY M Cpa3y xKe
MPOJIOJDKUTE pabOTy Janbliie, ToKa He Mmpo3By4duT komanma «Crom!». Bo Bpems
paboThHI pa3roBapuBaTh U 3a7aBaTh BOMPOCHI HENb3s. Eciu ecTh BOIPOCHI, 3a/1aiiTe
ux ceiiuac. byaere 3aduepkuBaTh OYKBHI «...» U «...». [IpuroroBsrecs! Hauamu!».
Xoa padoThl: 3amycKaeTcsa CEKyHa0Mep, Kaxkabie 30 CeKyH MoAaeTCsl CUTHAI:
«Yepral».

O6paboTka U aHaIU3 pe3yJIbTaTOB: B MPOIECCE HAOIIOICHUS CIEAYET OTMETUTD:

— Cpa3y U MPOYHO JIU 3alIOMHUJI UCIIBITYEMbI OYKBBI, KOTOPHIE HAJI0 3a4€pPKUBATH;
— IIPOSABIIAETCS JIM HETEPIEHUE U B UEM 3TO BBIPAKAECTCS;

— OOHAapyXUBAIOTCA JM MPU3HAKU YTOMJIEHUS (HA Kakoil MUHYTE?) U B YEM OHHU
BBIPAKAIOTCS;

— TIOJTHOCTBIO JIM UCTIBITYEMBIN COCPEOTOUEH Ha paboTe WIIH TPYAUIICS BSIIO;

— paboTaeT ¢ yBEPEHHOCTHIO WM COMHEBAETCS, BO3BpAIIACTCs K CHACIIaHHOMY,
MHOT'O pa3 IpOBEPSIET.

[Tociie oxoHYaHMsI padOTHI, B MPOLECCE OMPOCa HCHBITYEMOIO, HEOOXOIUMO
BBISICHUT:

— OBLJIO JTU TPYAHO BBITIOJIHSTH 33J]aHUE M B UeM 3aKITI0UYAINCh 3aTPYTHCHNUS,

— yCTall JIM UCCIEAYEMBIN U B YEM 3TO MPOSIBISUIOCK;

— MOTr OBl Janbllle MPOJ0IKATh Ty K€ padoTy.

TecT mpOBOAUTCS MPU NOMOILM CIIEUUATBHBIX OJaHKOB € PSAJaMHU PaCHO0KEHHBIX
B CIIy4ailHHOM mnopsike OykB (uudp, Guryp), uim razetHblii TEKCT. McnbITyeMblH,
nmpocMaTpuBasi OJIaHK, PSAJ 3a PsIOM, BBIUEPKUBAET YKa3aHHbIE B MHCTPYKIIUU
OYKBBI WJIM 3HAKHU.

Nucrpykiust Nel: «Ha Gnanke ¢ OykBaMu BBIYEPKHUTE, MPOCMATPUBAS sl 32
psnom, Bce OykBol «M». Uepe3 kaxapie 60 cek M0 KOMaHJE «4epTa» OTMEThTE
BEPTUKAIILHON YepToil TO MecTo OnaHka, rne Bac 3acrtama sta xomanma. Bpems
paboThHI 5 MUH.»
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Nuctpykiust Ne2: «Ha GinaHke MBICTIEHHO OTUYEPKHUTE MEPBBINA psj. Baiia 3amgaua
— IpOCMATpHBas PsAZibl 3HAKOB CJIEBA HANPABO, BEIYEPKUBATH T€ 3HAKU, KOTOPHIE
CTOAT NEepBbIMU B psxy. Crapaiitech paboTaTh ObICTPO U TOYHO. Bpems paboTsl 5
MUH.»

OO6paboTka pe3yapTaToB: (hopMyna Uis OLEHKH KOHILIEHTpauuu BHUMaHus: K =
C*C/m mu K = C /n; C — 4uca0 IPOCMOTPEHHBIX CTPOK, N — KOJTUYECTBO OIINOOK
(mpomyckoB, OmMMUOOYHBIX 3a4épkuBaHuii). DopMyna I ONEHKH YCTOWYMBOCTH
BHUMAaHUS:
A = S/t (moacuuthiBaeTcs Kamxkbie 60 cex); A — TeMN BBINOTHEHUS, S —
KOJIMYECTBO MPOCMOTPEHHBIX OYKB, t — BpEMsI BHIIIOJTHEHHUS.
[lo pe3ynbTaTam BBIIIOJIHEHHS MOXKHO HOCTPOUTH «TIpaHK HCTOIIAEMOCTH» 3a
KaXK/IbIl MHTEPBAJI, OTPAXKAIOIINI yCTOWYUBOCTh BHUMAaHUS U pabOTOCIIOCOOHOCTh
B IMHAMHUKE.
Hopwma: 06bpéma — 850 3HakoB u O0JbIIIE,

KOHIEHTpAIMHU — 5 OIMOOK U MEHEe.

CYABCXEBUXHAUCHXBKCHAUCBXBXEHAUNUCHEB
XAUBHXUBCHABCABCHAEKEAXBKECBCHAUCAHU
CABXBKUXNCXBXEKBXUBXENCHENHAUEHKXKMH
KXEKBKUCBXUXAKXHCKANUCBEKBXHANCHXEKX
HCUAXKCKBXKBHABCHUCHAUKAEKKHUCHAUKXEX
ENCHAXKEKXBHUCHAUXBUKXCHAUCBHKXABUCH
AXEKEXCHAKCBEEBEAUCHACHKUBKXKEKHBUCH
KXBEXCHACKECHKHAECHKXKBUXKAKCANCHAE
XKBEHBXKEAUCHKAHKHBEWNHKBXAKENUBUCHAK
AXBENBHAXHEHAUNUKBUEAKENBAKCBENUKCHABA
KECBHEKCHKCBXHNECBXKHKBCKBEBKHUECABHUE
XEBHANEHKEUBKANCHACHNANCXAKBHHAKCXAHU
EHACHAUCBKEBEBXKXCHENUCHAUNCHKBXBEKEBK
BHAHCHANUCHKBBKXBUCHAKAXBXHANCHXEKHC
KAUENCHAXKEKXBUCHAUXBUKXCHANUCBHKXAB
NCHAXEKEXCHAMUKCHABAKECBHEXBEXCHUCBKE
BEBXKXCHEUCHAUWUCHKBXBEKEBKBHAHCHAUCH
KCBHEKCHEKXHCABCHAXKACECHANUCECXKBAUC
HACABKXCXHEUNCXUXEBUKBUHANUEHEKXABUXH
BUXKXEHBUECANCHAMWMHEKXHCCHKAHKHBEHMWHK
BXAKEUBUCHAKAXBEUBHAXHEHAUWUKBUENCHAHU
CHKBUEHACHANUCBKEBEBXKXCUXHBUXKXEHBH
HEKXHCCHHXUBCHABCABCHAHXEKXHCHUAXHAH
CBHKXABUCHAXEKEXCHAKCBEEBEANCHACHUBKE
BKXKEKHBUCHKXBEXCHACKECHKHAECHKXKBHUX
KAKCAUCHAEXKBEHBXKEANMCHKAHKHBENHKBX
AKENBUBUXKXEHBUHEKXHCAKAEKXEBCKXEKXH
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ANUCHKBEBECHAHCBKXEKHAUCHUNUNCHENCHBKEXK
BXEUNBHAKNUNCXAENBKEBKUXENCHAUBXCHAHNUKX
EXENCHAXKEKXBUCHANXBUKXCHANUCBHKXABHU
CHAXEKEXCHAKCBEEBEAUCHACHKHUBKXKEKHBMU
CAUEHEKXABUXHBUXKXEHBUECANCHAUWUHEKXH
CCHKAHKHBENHKBXAKENUBUCHAKAXBEUWUBHAXH
EHAUKBUBHAXHEHAUKBUENCHAEHBUHBUHAUE
HEKXABUXBUHAUEHEKXABUXCXEBUXHANUCHXB
KCHANUCBXBXEHAUNCHEBXANBHXUBCHABCABCH
AEKKACECHAUCECXKBAUCHACABKXCXHENUCXHU
XEBUKBUHANAUCHKBEBKXABHWUBHUHAUWNEHEKXAB
NXXKXUBKEBKBBUHNHAUNEHEKXABUXKXABHUUXHB
NXKXEANCHKBEBUXHBUXKXEANUCHKBEBKACEC
HAUCECXKBANCHACABKXCXHEUCXUXEBUKBUWH
ANUKXEXENCHAXKCXEBUXHANUCHXBKCHAUNUCBXB
XEHANUCHEBXANBHXUBCHABCABCHAEKKXABUH
XBUKXHEHAUKBUEHANCHKBXBEKEBKBHAHCHA
NCHKCBHEKCHEKXHCABCKBXKXWUBKEBBUWHAMWEH
EKXABUXBCHAEKKANUXHHACABKKXABUXCXEBH
XHANUCHXBKCHXHBUXKXEBUKBUHKACECHANWCH
ACABKKACECHANCUXHKXABUXCXEBUXHAUCHX
BKCHXHBUXKXEBUKBUHUXHENCHAUNUCHKBXBEK
EBKBHAHCHANUCHKCBHEKCHEKXHCABCHAXKAC
ECHAUBCHAEKKAXABUXXKXWUBKEBKBBHWUHAMWEH
EKXABUXKXABUUNXHBUXKXEUXHKXABUXCXEBHU
XHANCHXBKCHHACABKXHBUXKXNUXHBKBHAKKX
ABUXCKBXKXHENUCXUXEBUKBUHAUKXEXENUCHA
XKCXEXHEUCXUXEBUKBUHANUKXEXENUCHAXKCX
EKXABUXCXEBUXHANUNCHXBKCHEBUKBHUHBCHAE
KKAHACABKKACECHAUCEBUKBHUHKXABUXCXEB
NXHANUCHX

2. JlabopaTtopuasi pabora «Brnusame abmornyeckux (PakTOpoB Ha UETOBEKA
(HU3KHUE U BBICOKHE TEMIIEPATyPhl)»

N3ydyeHrne MeXaHU3MOB U aJanTallid OPraHU3Ma YeJOBEKa K HU3KUM M BBICOKUM
TeMreparypaM UM OOBSICHEHHE TMOJIYUYCHHBIX pe3yJbTaToB U (OPMUPOBAHUE
BBIBOJIOB (ITMCbMEHHO) C UCTOJIb30BAHUEM HAYyUHBIX MOHSATUM, TEOPUU U 3aKOHOB.

[lenb: M3yunth MeEXaHM3Mbl aJanTallid OpraHU3Ma 4YEJIOBEKa K HHU3KUM H
BBICOKMM TeMIIEpaTypaM U YyMETb OOBICHATh IOJYYEHHBIE pe3yibTaThl U
dbopMyaMpoBaTh BHIBOJBI (IMMCHbMEHHO) C MCIOJb30BAHMEM HAYUYHBIX MOHSITHH,
TEOPUU U 3aKOHOB.
VYyebOnble 3a1a4u:
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HccnenoBanre (PU3MOIOTMUECKUX MEXaHU3MOB aJalTallid OpraHu3Ma K HU3KUM
TeMIlepaTypaMm.
Kpamxue meopemuueckue u yueoHo-wemooudeckue mamepuaisl
no meme n1ab6opamopHoii padomaol

Bo3sgeiicTBue cpenbl BOCIHPUHUMAETCSI OpraHU3MaMH Yepe3 IMOCPEICTBO
(bakToOpoB Cpenbl, KOTOPhIE MOAPA3NCAIOTCS HAa a0MOTHYECKHE, OMOTUYECKUE |
aHTPOIIOTECHHBIE.

Abuornueckue ¢akTopbl cpeabl — 3TO (DAKTOPbl HEOPTraHUYECKOM
IPUPOABI, BIUSIOIINE HA OpraHu3M. B Xo7€ 3BOJIOLIMOHHOTO PAa3BUTHS OPraHU3M
YeJIOBEKa, MPEeXAEe BCEro, aJanTUpPOBaICS K JEUCTBUIO IIMPOKOrO CHEKTpa
NPUPOJHBIX YCIOBUM: K OMNPENEICHHOMY JaBJICHUIO M TPaBUTAIMU, YPOBHIO
KOCMHUYECKHX M TEIUIOBBIX M3JIYyYEHUN, OMNpEeNeIEHHOMY Ta30BOMY COCTaBY
OKpYyarolei atMmocepbl, CMEHE CE30HOB I'0J1a, CMEHE JIHS U HOYH.

B pesynbpraTe (UKCUPOBAHHOCTU B OpPraHU3ME€ U3MEHEHHIl OKPYXKAaIOIIEro
MUpa M CUTHAJIBHOTO 3HA4YeHHUS (AKTOPOB BHEIIHEH CpeAbl U Pa3BUBAIOTCSA
peakiuu MPUCIOCOOJICHHUSI OpraHu3Ma. UYenoBek, B OTIMYHUE OT
KUBOTHBIX, TIOMOTraeT cebe MpHUCIOcabIMBaThCS K YCIOBUSM CYIIECTBOBAHUSA,
UCIIOJIb3Ys, KpOME€ CBOMX (DU3MOJOTUYECKUX pEeaKIMil, eme U pPa3IudHbIe
3alUTHBIE CPEACTBA, KOTOPHIE Jdaia eMy IUBHIM3ALMSI: OJEKIY, 10Ma U T. M. ITO
OCBOOOXK/Ia€T OpPTraHW3M OT HArpy3KH Ha HEKOTOPHIC aJlallTUBHBIC CHCTEMBl U B
psne ciaydae HMEET OTpHUIIATENIbHBbIE [JIi OpraHu3Ma IOCIEJACTBUS: CHUMKAET
BO3MOKHOCTh aIalITUPOBATHCA K IPUPOIHBIM (DaKTOpam.

B cBa3u ¢ o3TUM Ouonorumyeckas peakiusi >KMBOrO OpraHu3Ma Ha
reoOXUMHUYECKHE (PAKTOPhl MOXKET MPOSBIATHCS B IIMPOKOM JAHANA30HE — OT
IPUCHIOCOONISIEMOCTH OpraHu3mMa o0 3a0oieBaHuss W Jaxe rubenu B XOJe
AMUAEMUYECKUX 3a00JIeBaHUM, HOCSALIMX MACCOBBIN xapakTep. MUKpO3JIeMEeHThI
SBJISIIOTCST  DK30T€HHBIMH ~ TEOXUMHUYECKMMHU  (paKTOpamH,  UTPAIOLIIUMHU
3HAQYUTEIBHYIO pOJIb B TaKUX JKM3HEHHO BaXHBIX IMpoleccax, KaK pocT,
pPa3MHOXEHHUE, KPOBETBOPEHHE, KIIETOYHOE JIbIXaHHWEe, OOMEH BEIECTB.

[Tomumo mnpupomHo-reorpaguueckux (GakTopoB, OOJBIIOE 3HAYCHHE B
BO3HMKHOBEHUU MAaCCOBBIX 3a00JICBaHMI HMMEIOT COIHMAIBLHO-DKOHOMHYECKHE 6
yCJIOBHSI JKM3HU HACEJICHUS, TIPEXK]IC BCETO, ypOaHU3aIus, CBsI3aHHAs C TITyOOKOH
CTPYKTYPHOH HEPECTPOMKOM CYIIECTBYIOIIUX TOPOJOB M CEICHUHM HA OCHOBE
WHyCTPUH, TPAHCTIOPTA U T. 1.

VY4er ypoBHeW 3a00JIeBAEMOCTH MO OCHOBHBIM KJaccaM U TpyIIaM
3a00JIEBAEMOCTH U TPOBEJAECHUE BIUJIEMUOJIOITMYECKOr0 pPalOHUPOBAHUS JAlOT
OCHOBaHWE /IS BBISBJICHUS (PAKTOPOB BHEHIHEW Cpeabl, BIMUSIOMIMX Ha
3a00JIEBaEMOCTb.

Bomnpocs! 1u1s1 3aKkpenJieHlsi TeOPEeTHYECKOro MaTepuasia K JJadopaTopHoil

padore

1. [lepeunciure abuoruueckne GakTopbl CPebl.
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2. Onumure (QU3MONOTMYECKHME peakUud OpraHu3Ma Ha U3MEHEHHE
TEMIIEPATypPbl OKPYKAIOLIEN CPEIbL.
3. Kak npoucxoauT aganTtauus OpraHu3Ma K MNPHUPOJHBIM U COLUAJIbHBIM
baxkTopam?

3aganus 1Jis J1abopaTopHOM padoThI:

Tema: «MccnenoBanue Pu3HOJI0rH4eCKNX MEXAHU3MOB a1aNTALIMU
OPraHu3Ma K HU3KHM TeMIlepaTypam»

Hem.: INPUMCHUTL 3HAHUA, IOJYYCHHBIC IIPU HM3YUYCHHU TCMBbI «AOuoTnyeckue
q)aKTOpI)I cpeabD», HCCICAOBATDH @HSHOHOFH‘IGCKHG MCXAaHM3MBbI aJallTalliuu
opranmdMa K HHU3KUM  TCMIICpAaTypaM; 3aKPCIIUTb HABBIKHM  IIPOBCIACHUA
OMOJIOTUTYECKOr0o OKCIICPUMCHTA.

O6opynoBanue: IpuOOP TSI U3MEPEHUS ITyJIbca, eMKOCTh ¢ Bojioi 0 0°C,
MOJIOTEHIIE.

dopmupyemM yMmeHHUsi: 3HaTh aOHOTHYECKHE (AKTOPBI Cpelbl, HCCIEA0BATh
(bU3HOIOrnYeCKre MEXaHU3MbI aJaliTallii OpraHu3Ma K HU3KUM TeMIIepaTypam.

Xoxa pa6oThi:

DuU3M0JI0THYECKAs AJaNTAUUA — ATO YCTOWYUBBIA YPOBEHb aKTUBHOCTH U
B3aUMOCBSI3U (DYHKIIMOHAJBHBIX CUCTEM, OPraHOB M TKAHEH, a TaKKe MEXaHU3MOB
ynpasieHus. OH o0ecreunBaeT HOPMAJIbHYIO KU3HEACSATEIbHOCTh OpraHu3Ma u
TPYJAOBYIO aKTUBHOCTh YEJIOBEKA B HOBBIX (B TOM YHUCJIE U COLIMAIBHBIX) YCIOBUIX
CYIIIECTBOBaHMUSI, CHOCOOHOCTh K BOCITPOU3BEICHUIO 37J0POBOI'O MOTOMCTRA.

[Ipn apmantanMu K HU3KUM TeMIEparypaMm MPOIECChl TEIIONPOAYKIIHH
CTAaHOBSITCSI MHTEHCHBHEE, a TEIUIOOTJA4d CHIKAIOTCS M B KOHEYHOM HTOTE
YpaBHOBEIIMBAIOTCA  TakuM  oOpa3oM, 4ToObl  Hanboiee  COBEPIICHHO
MOJIJICP)KUBATh CTAOWIIBHYIO TEMIIEpaTypy Tela B HOBBIX ycloBusx. Cremyer
OTMETHUTh, YTO K aKTHMBHOW aJanTaliii B O3TOM CIydae TMPUCOSTUHSIIOTCS
MEXaHU3MBbI, 00ECTICUNBAIOIINE MPUCITOCOOTICHUE PEIENTOPOB K XOJIOAY, TO €CTh
MOBBIIICHUE TOpPOTa pas3ApakeHHWs OTHUX PEHenTopoB. Takol MeXaHW3M
OTOKUpOBaHUS  JCHCTBUS  XOJOJa CHWXKACT TIMOTPEOHOCTh B AKTUBHBIX
aIaNTaIlMOHHBIX PEaAKITUIX.

@U3HOJOTMYECKUE MEXAHU3Mbl  aJanTallid OpPraHu3Ma K  HHU3KUM
TeMIlepaTypaM MOKHO HCCIIEIOBaTh C MOMOIIBIO MPOCTOM MPOOBI — OMyCKaHUs
PYKH B BOJY CO JBJOM. JTa MpoOa TMO3BOJSIET TAKKE H3MEPUTH AJANTHUBHYIO
PEaKIMIO0 OpraHu3Ma Ha MHTEHCHUBHOE XOJI0J0BOE pa3ApakeHUE.

Bnayvasne y ucnbITyemMoro, KOTOpbli CIOKOWHO CHJIMUT HA CTYyJe, U3MEPSIOT 7
4yepe3 KaXAyr MHUHYTY CUCTOJIMYECKOE U IUACTOIUYECKOE NABJICHUE U IIYJIBC 10
TeX MOp, MOKa MOKa3aHUsl HE CTaHyT CTa0WIbHbIMHU. YacTOTy IyJibca y 3aIsiCThs
NOJICUYUTHIBAIOT 3a 10 ., MOJIy4eHHBIN PE3yIbTAT YMHOXKAKOT Ha ©.
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3aTeM PYKy HUCIBITYEMOTO MOTPYKAIOT 10 KUCTH HAa | MHUH. B XOJOAHYIO
Bogy 0°C. UYepes 30-60 c. mocie 3TOr0 H3MEPSIOT CHUCTOJAYECKOE H
auacToinyeckoe JnapieHue. Kpome Toro, Ha oOmlynb WIM TOpU  [TOMOIIU
CHEIUANBHOTO MPUOOpa MOJCYUTHIBAIOT YaCcTOTy MyJsbca. [locie Toro, kak pyky
BBIHYT U3 BOJIbI, JICAIOT U3MEPEHHS Yepe3 KaKIyl0 MUHYTY JI0 TE€X IMOp, ITOKa BCeE
U3MEPSIEMbIE BEJMYMHBI HE BEPHYTCS K MCXOJHOMY YpOBHIO. (OTMedaroT
M3MEHEHHUSI 1IBETA JIULA U PYK UCTIBITYEMOTO.

VY MOJOABIX JTIIOAENU CUCTOJIMYECKOE JaBJIICHHUE MOXKET IOBbIAaThECA Ha 20-30
MM pT. CT. JItoAW, TPUBBIKIIKE K XOJIOJHOMY KIHUMaTy, MOKa3bIBalOT MEHEe
3HAUYUTEJIbHYIO PEAKIIMIO U UCTIBITHIBAIOT MEHEE CHIILHYIO 00JIb.

Cybvexmugnvle owjyujenus. 3amUIINTe CO CJIOB HCIBITYEMOro, KakKue
OILIYIIEHHWs] OH UCHBITHIBAI U HACKOJBKO CHJIbHOM Oblma Oonb. IIpoBemute
uccneqoBaHust 'y 3—4 CTYIEHTOB, POAMBIIMXCS B Pa3HbIX KIMMATHYECKUX
YCIOBUSIX, a TaKX€ y MPOXKUBAIOIIUX B Pa3HbIX MO YKIAAy U MaTepUATBHOMY
JIOCTaTKY CEMbSIX.

OOpaboTka pe3yabTaToB W BBIBOABL. [locTpoiiTe Tpaduk 1o Bcem
NOJIyYeHHBIM pe3yibTaTaM. CrenaiiTe BbIBOJ O BIMSHUU KIMMaTOreorpaduyeckux
U COLIMAJIbHBIX (PAKTOPOB Ha aJallTUBHBIE BO3MOKHOCTU OpraHU3Ma.

IHpumep. Y cTyneHTa, POAMBINETOCS M BBIPOCIIETO A0 IOCTYIUIEHHS B
WHCTUTYT B YCJIOBHMSX HHU3KHX CPEIHErOJOBBIX TEMIIEpaTyp, MpPU IMOrPYKEHUHU
PYKM B XOJIOJHYIO BOAY HaOJIOJaau MOBBIIMIEHHE 4YacTOThl Iyibca Ha 10 %,
NOBBIIIEHHE CHUCTOJIUYECKOTO JaBiieHuss — Ha 10 MM pT. CT., a y CTYJEHTa,
POJIMBILIETOCS] U BBIPOCILIETO B YCJIOBHSX KApKOro KJIMMaTa — COOTBETCTBEHHO Ha
34 % u 25 MM pt. cr. lIpy 3TOM y NOCIEIHETO HCHBITYEMOTO, B OTJIIMYHUE OT
IpeabIAYIIEro, HEMOCPEICTBEHHO MOCIHE MOTPYKEHHSI PYKH OTMEYaId 3aJECpPKKY
JIbIXaHUd W TNOOJEAHEHHE KOXH, YTO OOYCIOBJIEHO PE3KUM CYKEHUEM
MOBEPXHOCTHO  PACHOJOKEHHBIX KPOBEHOCHBIX cocyaoB. ['paduueckoe 8
OTOOpa)K€HHE PE3yJIbTaTOB MCCIEIOBAHUSA OTUYETIMBO IOKA3bIBAET pa3HYIO
CTENEHb BBIPAKEHHOCTU PEAKLIUY BET€TaTUBHBIX CUCTEM OpraHM3Ma Ha XOJIO0J0BOE
BO3JICUCTBHE.

4acToTa CepaeHLIX COKPALUSHHA

BrniBona:

IopsiioK BBINMOJIHEHHUS OTYETA 110 JIA00OpPATOPHOI padoTe
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1.B Tetpanu nyist mabopaTtopHbIX pabOT HAMMIIUTE HOMEP, Ha3BaHUE U YUEOHYIO
LEb.

2.0TBeThTE YCTHO Ha BOIPOCHI ISl 3aKPEIUICHUS TEOPETHUYECKOTO Marepuaia K
nabopatopHoil padore.

3.BeinonnuTe 3aganus s 1abopaTopHOil paboThI.

4.3anuimure BBIBOJA O MPOJEIaHHON padoTe, OTpa3uTe, Ha CKOJBKO ycreuHo Bl
CIPAaBWINCHh C YYEOHBIMH 3aJladyaMu JIa0OpaTOpPHOW pabOThl M peaTM30BaHbI JIU
oOpa3oBaTeibHbIE pe3ybTaThl, 3asiBieHHbIe BO I'OC TpeThero nokoieHus.

IIpakTnueckoe 3ansitue Ne 1. BupycHble u OakTepuanbHble 3a00J€BaHUS.
OOmue MNpUHLMIIBI HMCHOJB30BaHUS JIEKAPCTBEHHBIX BelecTB. OcCOOEHHOCTH
OpUMEHEHUs1 aHTUOMOTUKOB. IlpencraBnenus YCTHBIX  COOOIIEHUH C
IIpE3eHTalUEH, MTOATOTOBJIEHHBIX o MIEPECECUYEHUIO HMCTOYHUKOB,
PEKOMEHOBAHHBIX MPENOIABATEIEM.

Lenn Da60TI>I: 3HAKOMCTBO C BHUPYCHBIMU H 6aKT€pHaJILHI>IMI/I 3a00JI€BaHUSIMH U
06HII/IMH [MpuHOUIIaMH HCIIOJIb30BAHUA JICKAPCTBCHHLIX BCIICCTB. OcobeHHOCTH
IMPUMCHCHUA AHTUOMOTHKOB.

CnpaBo4HbIi MaTepuasI:

Bupyc — 310 HekierodyHas ¢opma KU3HH, KOTOpas paclpoCTpaHIeT HWHQPEKIIHIO
Ha KIJIETKM >KMBBIX OpPraHU3MOB, BKJIIOYas Oaktepuu. TepMHMH BO3HUK OT
JATUHCKOTO CJIoBa Vvirus, oOo3Haudaromiero «sa». I[IpoucxokaeHue BHPYCOB
SBJISIETCS OJTHOM M3 HEPACKPBITHIX TailH Ouonoruu. Yucno moapoOHO U3yUYEHHBIX
BUPYCOB JOXOJHUT JO TATH THICAY, OJIHAKO CUMTAETCS, YTO HUX PEaJbHOE
KOJIMYECTBO TpeBbIIaeT MUWIIHOH. Bupyc npeacrasiser u3z ceds monekyny JHK
nin PHK 3amumiennyto 6e1KoBoi 000JI09KON — KarCHI0M, B HEKOTOPBIX CITydasx
— JMNUAHOW o0osioukoi. HecMoTps Ha HaiMuKMe reéHeTUYEeCKOTO MaTepualia, BHE
JKUBOM KJIETKH BHUPYCHI pa3MHOXKaTbCsl HE MOTYT. MIX pasmep COCTaBiIsie€T MEHBIIIE
OJIHOW COTOM YacTu cpeaHel OakTepuu, MOATOMY HMX TaK CJI0KHO HMCCIIEIOBATh.
Hayka, xotopas 3aHUMaeTcsi M3y4Y€HHEM BHUPYCOB, Ha3bIBACTCSI BUPYCOJIOTHUEH.
Mukpockonuyeckrue mapasuThl, KOTOPbIE HE UMEIOT CBOEH KJIETKH, HO CIIOCOOHBI
BCTPAaWBAThCS B KJIETKH XO3SMHA — PACTCHUs, *XKWBOTHOTO, YEJIOBEKA W JaXe
OakTepun. Pa3zMHOXKAaThCS BHUPYCHI CITOCOOHBI TOJHKO BHYTPH KJIETKH XO3SHHA.
[Tormagas Tya, OHM HAUYMHAIOT AKTUBHO BOCIPOU3BOIUTHCS, UCIIOJIB3Ys B KAUECTBE
CTPOUTEIBHOTO MaTepralia KIETKY «JIOHOpa». BUpyc MOXKHO pa3riasiieTb TOJIbKO B
OYeHb MOIIHBIA MuKpockon. K BupycHbIM HHGEKIIMOHHBIM 3a00J€BaHUSIM
otHocsatcs OPBU, OP3, I'PUIIII, kpacHyxa, kopb, papuHrutr u t1.7. OTinuue
BUPYCHOM HWH(PEKIMH OT OaKTepUaIbHONM HWHOTIA TPYAHO HAWTH, TOCKOJBKY
CHUMIITOMBI 3a00JICBaHNM, BEI3BAHHBIX HMHU, OBIBAIOT OYCHBb CXOIKH.

baktepun — 3TO OJIHOKJIETOUYHBIE OpraHu3Mbl. OHU HMEIT (OpMy IMAJOYEK,
IapuKoB, cripajieli. HekoTopbie BUIbI 00pa3yrOT CKOIUICHHS 110 HECKOJBKY THICSY
kierok. JlimHa mamouykoBUAHBIX OakTepuii cocraBiser 0,002—0,003 M.
[TosToMy na)ke MpH MOMOIIM MHUKPOCKOIIA OTIEIbHBIE OAKTEpHUU YBUIIETh OYCHBb
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TpyaHo. OpHaKo WX JErko 3aMeTUTh HEBOOPY)KEHHBIM TIJ1a30M, KOI/Ia OHHU
pa3BUBAIOTCS B OOJIBILIOM KOJMYECTBE M 00pa3zyroT KojioHMU. B naboparopusix
KOJOHMM OAaKTepHuil BBIPAIIMBAIOT HA CIEHHMAIBHBIX Cpellax, CoJepiKallux
HE0OXOMMbIE MUTATEIbHBIE BEIIECTBA. B OT/iMYME OT BUPYCOB, OHU CIIOCOOHBI
Pa3MHOXKaThCA Ha PA3JIMYHBIX HUCKYCCTBEHHBIX MUTATEIBHBIX CpPEAax, 4YTO UIPAET
3HAYMMYIO pOJb TPH IOCTAHOBKE auarHo3a. Jlns OakrtepuanbHONl WH)EKIUN
XapaKTEepHbl TaK Ha3bIBAEMbIE «BOPOTa» — IMyTh, YEPE3 KOTOPHIA OHA MOMAJAaeT B
opranu3M. Kak u B ciiyyae ¢ BUpycamH, 3[€Ch TaKXK€ MPUCYTCTBYET MHOKECTBO
CIOCOOOB mepenayn MH(PEKIUHU: KOHTAKTHBIM, aTMMEHTapHBIA (depe3 poT) WiIH
BO3/IyIIHO-KAMENbHbIN, (eKaIbHO-OpalibHbI. bakTepun MoryT mnonaaath B
OpraHu3M 4Yepe3 CIM3UCThIE OOOJIOUKH, C YKYCOM HACE€KOMBIX WJIM KUBOTHBIX.
[TonaB B OpraHusm 4eaoBeKa, OHU HAUMHAIOT aKTUBHO PA3MHOXAThCS, YTO U OyJIeT
CUMTAThCSI HauajJoM OakTepuanbHON MHpekuuu. KiimHuueckue nposiBIeHUs 3TOTO
HeJyra pa3BUBAIOTCS B 3aBUCUMOCTH OT JIOKAJIU3AI[UU MUKPOOPTraHU3Ma.
[Ipu3Haky BUpYCHON HHDEKIINU
CymiecTByeT OrpOMHOE KOJMYECTBO BUPYCOB, BBI3BIBAIOLIMX PA3HbIE MATOJIOTHUH,
HO HamOoJiee 4YacTo BCTPEYAIOTCA T€, YTO TMPOBOIMPYIOT pPa3BUTHE TakK
HA3bIBAEMBIX MPOCTYIHBIX 3a00JieBaHUN. YueHble HacuuThiBatoT Oozee 30 000
TaKMX MUKPOOHBIX areHTOB, CpeIr KOTOPhIX HanboJsiee M3BECTEH BUPYC TPHIIIIA.
Yro kacaeTcs ocTalbHBIX, TO Bce OHU BbI3bIBatoT OPBU. Eme no oOpameHus k
Bpauy MOJIE3HO 3HATh, KaK OMNPEIEIUTh, YTO y PEOCHKAa WA B3pPOCIOr0 UMEHHO
OPBU. Ecth HeMasio MPU3HAKOB, YKa3bIBAIOIIMX HAa BUPYCHOE MPOUCXOXKJICHHUE
BOCHAJICHMUSI:

- KOPOTKUH MHKYOAIIMOHHBIN MEPUOJI, 10 S5 THEH;

- IOMOTa B TeJe Aaxke npu cyodeOpusibHON TeMneparype;

- MIOBBIIIEHUE TEMIEPaTypbl BbIlIE 38 rpagycos;

- CWIBHBIHU ap;

- BBIP@KEHHBIE CHUMIITOMBl WHTOKCHUKAIMK (TOJOBHAas 00Jb, c€1aboOCTh,
COHJIUBOCTH);

- Kallenb;

- 3aJI0’)KEHHOCTh HOCA;

- CHJIBHOE MOKPACHEHHUE CIU3UCTHIX (B HEKOTOPBIX CIIyYasix);

- BO3MOXEH XKUJKHUI CTYJI, PBOTA;

- UIHOTJIA CBIMb HA KOXKE;

- JUTUTENIbHOCTh BUpYCHOU nHpexuuu 10 10 nHen.
KoHeuHo ke, Bce MepeurCICHHBIE BbIIIE CUMIITOMBI HE 0053aTEJIbHO MTPOSBIISIFOTCS
B KQXKJOM Clly4yae, TaK Kak pa3Hble I'pyNIbl BUPYCOB BBI3BIBAIOT 3a00JIEBAHUS C
pasHbIMM cuMmnroMamMu. OIHM TPOBOLMPYIOT NOBBIIMIEHUE Temriepatypsl 1o 40
IpaycoB, MHTOKCUKAIIUIO, HO 0€3 HACMOpPKa U KalllIsl, XOTS IPU OCMOTPE U BUHA
KpacHOoTa ropiya. Jlpyrue BbI3BIBAIOT CHJIBHBIM HACMOPK, HO CyO(deOpmibHyIo
(37,1-38 rpamycoB) TemnepaTypy 0€3 BhIpaXXeHHOU C1a00CTH WJIM TOJIOBHOU O0JIH.
Kpome Ttoro, y BupycHON WHPEKIMH MOXKET OBITh Kak OCTpoe, TaK u
HEBBIPAXXEHHOE Hayajgo. MHOroe 3aBUCUT U OT «CIELHAIN3ALMI) BUPYCA: OJHU
BU/JIbl BBI3BIBAIOT HACMOPK, JAPYrU€ — BOCIAJICHHE CTEHOK IJIOTKU U Tak ganee. Ho
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XapaKTepHOU OCOOCHHOCTBHIO KaXKJOTO MOJ0OHOT0 3a00JI€BaHUS SBISIETCSA TO, YTO
OHO juTcsi He Oosiee 10 gHel, U mpuMepHo ¢ 4-5 NHS CUMITOMBI HAYWHAIOT
YMEHBIIAThCSI.
[TpuzHaky 6akTepraibHON HHDEKIIUU
Uto0bl MMETh TMpEACTaBICHUE, KaK OTJIMYUTh BHUPYCHYIO HMHQEKIHIO OT
OakTepHalbHOW, Ba)XXHO Yy3HATh OCOOCHHOCTHM TIATOT€He3a OOOUX THIIOB
3a0oneBanuii. Jlna OakTepuanbHOM WHGEKIMU  XapaKTEPHBI  CICAYIOIINE
CUMIITOMBI:

- UHKYOaIMOHHBIN niepuoA oT 2 1o 12 nHei;

- 00JIb TOKAJIM30BaHa TOJILKO B MECTE MMOPAKECHMUS;

- cy0deOpunbpHas TemnepaTtypa (Imoka BOCIajIeHUEe HE CUIIBHO Pa3BUTO);

- CWJIBHOE TIOKPACHEHHUE CIM3UCTHIX (TOJBKO MPH TSHKEJIOM BOCTIAJICHUN);

- o0pa3oBaHNE THOMHBIX a0CIIECCOB;

- THOMHBIC BBIICIICHHUSI,

- HaJIeT B TOpJie OE0-KENTOro LBETA;

- UHTOKCHUKAIUs (BSJIOCTh, YCTANIOCTh, TOJIOBHAs 00JIb);

- anarus;

- CHIDKEHHUE WJIH TMOJTHOE OTCYTCTBHUE aNMeTUTa;

- 000CTpEHNE MUTPEHU;

- Oosie3Hsb anutes 6oinee 10-12 queit.
[TomumMO  3TOrO  KOMIUIEKCAa  CHMIITOMOB,  XapaKTEpHON  OCOOEHHOCTHIO
OakTepHalbHBIX WHOEKINI SBISETCS TO, YTO OHU HE MPOXOJAT caMH 1o cebe, u
0e3 JIeueHUs1 CUMIITOMATUKA TOJIBKO YCyTyOusieTcsl.
To ectb, ecntu OPBU moxer npoiiTu 6e3 cnenuduyueckoro je4eHus, J0CTaTOYHO
NPUACPKUBATECS  MPABUJIBHOTO  PEXUMa, MPUHUMATH  OOIICYKPEIUISIONTNE
CpeJlICTBA, BUTAMHUHBI, TO OaKTepuaIbHOE BOCHaieHue OyaeT MporpeccupoBaTh, 110
TEX TOp, MOKa HE HAYHETCs] MPHUEM aHTUOMOTHUKOB. DTO TIABHOE OTIWYHE, €CIIU
TOBOPHTH O MPOCTYAHBIX 3a00JIEBAHUSX.
AHTHOUOTUKH — XUMHOTEPANEBTUUECKHE BEIIECTBA, oOpazyemsbie
MUKPOOpPTraHU3MAMH WJIHM MOJTydaeMble U3 TKaHEW paCTeHUI M KUBOTHBIX, a TAKkKe
UX CHUHTETHYECKHME aHAJIOTM M TMPOU3BOAHBIC, O00JIaAI0NIie CIOCOOHOCTHIO
n30MpaTeNbHO  TOAABISATH B OpraHu3Me  OOJBHOTO  JKH3HECIOCOOHOCTh
BO3OyauTenell 3aboneBanuil (OakTepum, TPUOKH, BUPYCHI, MPOCTEHIIHME) WU
3aJIep)KUBaTh Pa3BUTHE 3JI0KAYECTBEHHBIX HOBOOOpa3oBanuii. [lomaBmstomiee
OONBIIMHCTBO AHTHOMOTHKOB, UMEIOIINX MPAKTUYECKOE 3HAYCHHE, MOTY4YaroT B
MIPOMBITIUICHHOM MaciiTade myTeM OWOCHHTE3a WX aKTHHOMUIIETaMU, HU3ITUMU
rpuOKamMu (MEHULWILIBL, He(aToCIOpUyMbl U JIp.) UM HEKOTOPBIMU OaKTEPUSMHU.
Onucano 6onee 2000 anTnOMOTHKOB, y 200 U3 HUX M3YyYEH MEXaHU3M JAEHCTBUS,
NpUMEHEHHE B MEAMIMHE Hanumd OKoido S50 aHTHOMOTHKOB, OTBEYAIOIINX
KpUTepusiM 3PGEKTUBHOCTH U O€3BPEIHOCTH. AHTUOMOTUKY MPUMEHSIOT TaKXKe B
BETEPUHAPHH, IJII CTUMYJISIIIUK POCTA CEIbCKOXO3SIMCTBEHHBIX )KUBOTHBIX U MTHII,
B MMHIIIEBOW MPOMBINIJICHHOCTH. AHTHOMOTUKY MPUHAIIEKAT K CAMBIM Pa3TMUYHBIM
KJIacCaM XMMHUYECKUX COEAMHEHUN (aMuHOcaxapa, aHTPaXWMHOHBI, O€H30XWHOHBI,
TJIMKO3UIBI, JIAKTOHBI, Makpouibl, peHA3UHBI, TUTIEPA3UHBI, TUPUTUHBI, XUHOHBI,
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TEPHEHOUIbI, TETPALIMKINHBI, TPHUa3uHbI U Ap.). Hanbosee mmpoko npuMeHstoTcs
OeTa-JaKTaMu/Ibl (ITernuunnuHel 17} 1edanoCnopuHsl), Makponusl
(OpUTPOMULIMH, OJICAHJOMMIIMH ¥ Jp.), aHcaMakpoJuiabl (pudamMuIIUHbI),
AMUHOTJIMKO3UIBI  (CTPENTOMUIIMH, KaHAMUIMH, TEHTAMHUIMH, TOOpaMUIUH,
CU30MUIIMH U JIp.), TETPAIMKIUHBI, MOJIUIENTHAbI (OallUTpaIluH, MOJTUMUKCHHBI U
np.), monueHsl (HHcTatuH, amdoTtepunid B u 1np.), crepouasl (Ppy3uauH),
AHTPAUKINHBI (TayHOPYOHUIIUH U Ap.).

Krnaccudukaiiys aHTHOMOTHKOB M X IPUMEHEHHUE

[To HampaBIEHHOCTH (CIEKTPY) ACHUCTBUS PA3IUYAIOT CICTYIONINE AHTHOUOTHUKH:

1) akTUBHBIE B OTHOUIEHUHM TPAMIIOJIOKUTEIbHBIX MHUKPOOPTaHU3MOB,
0COOEHHO CTa(UIOKOKKOB: OCH3WINEHUIUIUINH, HOJIyCUHTETHYECKUE
[Menummunbl U nedanocnopunbl, Makponuasl, Py3uuH, TMHKOMUIUH;

2) IMUPOKOTO  CHEeKTpa  JCUCTBUA  (aKTUBHbIE B  OTHOIICHUH
IPaMIIOJIOKUTEIBHBIX U TPaMOTPUIIATEILHBIX MUKPOOPTAaHU3MOB): TETPAIIUKIIMHBI,
xjopaMPeHuKos  (JIEBOMHUIIETHH), AMUHOTJIMKO3UJBI , TIOJYCUHTETHUYECKHUE
[NennuuminHbl U 11edaToCTIOPUHBI;

3) mpoTUBOTYOEpPKYJIE3HbIE AHTUOMOTHKHU: CTPENTOMHIIMH, KaHAMUIIUH,
OoroMuIuH ((HhIOPUMHUIINH), IIUKIOCEPUH U JIP.;

4) npOTUBOTPUOKOBBIC AHTHOUOTUKH: HUCTATHH, JIEBOPHUH, aMmpoTepuriut b,

rpu3eoyIbBUH H JIP.;

5) akTUBHBIC B OTHOIICHUHU MTPOCTEUIINX: ()yMarWJIJINH, TPUXOMHUIIHH,

NapoOMOMUIIMH (MOHOMUIIHH);

6) TPOTUBOONYXO0JIEBbIE AHTUOMOTHKHU: aKTHHOMULIMHBI, TPYTIa aypeosioBOi

KHUCIIOTBI, aHTPALMKIUHBI.

XoTs s psAla aHTUOMOTHKOB B SKCIEPUMEHTE OblLIa JOKa3aHa BO3MOXXHOCTH
MPOTUBOBUPYCHOTO  JACHUCTBHUS  (IUCTaMHUIIMH  aHTUOWMOTHK, IPOU3BOJIHBIC
pudaMuIHa U JIp.), OHU HE HAIUIM MOKa IPUMEHEHUS IS JIeUeHUs 3a00IeBaHui
BUPYCHOU 3THOJIOTHH.

AHTUMHUKPOOHBIE  AQHTUOMOTUKH  TPUMEHSIOTCS B JKMBOTHOBOJACTBE U
NTUIEBOACTBE KaK CTUMYJSTOPHI POCTA, a TAKXKE B MHILNEBONW MPOMBIIIICHHOCTH
IpyU  KOHCEPBUPOBAHMU TPOAYKTOB. OJHAKO TNPUMEHEHHE JUIsi HSTOM Ienu
AHTUOMOTHKOB, IIMPOKO WCIOJIB3YEMbIX B MEAHWIIMHE, MOXXET TIPHBECTH K
NOCHEACTBUSM,  MPEXJIE  BCEro  paclpoCTpaHEHHIO  BO30yauTened ¢
MHO>XECTBEHHOM  yYCTOMYMBOCTBIO K  AHTHUOMOTHMKAM  BHEXPOMOCOMHOM
(My1a3MUAHON) MPUPOJIBI, KOTOPBIE MOTYT SIBJIATHCS] IPUUMHON TSKENBIX 0OJIe3HEH
YEJI0BEKa, a TAKKEe aJJIEPTrU3alliy 3a CYET OCTATOYHBIX KOJUYECTB aHTUOMOTHKA B
NUIIEBBIX NPOAYKTaX. 3aKOHOJATEIbCTBOM psiia CTpaH 3alpelieHo Wiu
MPUMEHEHUE AHTUOUOTUKOB, UCIOIb3YEMbIX B MEJUIIMHE, B JKUBOTHOBOJICTBE U
MUIIEBON MPOMBIIIJIEHHOCTH.

Bb10op aHTHOMOTHKOB OCYIIECTBIISETCS HA OCHOBE KOMILJIEKCA KIMHUYECKUX, U
nabopaTopHbIX TecToB. [Ipu 6iM3KOM aHTHOAKTEpUATLHOM CIIEKTPE Ha3HAYAETCs
HauMEHEee TOKCUYHBIN aHTHOUOTHUK, PEXe BhI3bIBAIONINI TOOOYHBIEC peakiuu. [lo3a
aHTUOMOTHUKOB, IyTh M YAaCTOTa €ro BBEICHUS ONPEICNIAIOTCS Ha OCHOBE
conocraBieHuss MII K (MuHuManbHasi mnoAaBisolas pPOCT MHUKPOOpPraHU3Ma
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KOHICHTPAaUHA aHTI/I6I/IOTI/IKa) JJIA BBIACIICHHOT'O B036YI[I/ITCJ'I$I N KOHOCHTpAaluu,
I[OCTHF&CMOﬁ B OpraHmnsMc IIpd ONTHUMAJbHBIX 103aX W IIYTAX BBCACHUSI.
OO0s13aTeIbHBIM YCIOBUCM IJIA BTHOTpOHHOﬁ aHTI/I6I/IOTI/IKOT€paHI/II/I ABJIACTCS
6aKTepI/IOJIOFI/I‘I€CKaH ANAarHoCTuKa 3a60H€BaHI/I}I, BBIACIICHHUC B036YILI/IT€JI}I 151
OIIPCACICHUC CTO YYBCTBUTCIIBHOCTHU K AHTUOHMOTHKAM.

Xoxa paéoThi:

1.ChopmynupyiiTe W 3amuIIUTe BBIBOJ O CXOJACTBAX U pa3IMyUAX B
CTPOEHUU BUPYyCa U OAKTEPUHU.

2.11oaroToBUTH YCTHOE COOOIIEHHWE C TMPE3eHTAlMel MO0 MpU3HaKaM
BUPYCHOW U OaKkTepuaibHOW NH(PEKLINN UCTIONb3YS JIEKTPOHHBIN HOCUTEb.

IIpakTnyeckoe 3ansatue Ne 2. PemeHue 3amad Ha  ONpPEACIICHUE
MOCTIEIOBATEILHOCTH HYKJIEOTHI0B, aMUHOKHCJIOT B HOPME U B CIIy4ae U3MEHEHUSA
MocIe0BaTeNbHOCTH HyKIeoTu10B JJHK

Llenb: 3aKkpenuTh YMEHHS peliaTh 3aJa4d Ha OMPEACICHUE IMOCIIEI0BaATEIbHOCTH
HYKJICOTU0B, aMUHOKHUCJIOT B HOPME U B CIy4ae U3MEHEHUSI MTOCIEI0BATEILHOCTH
HykiaeotnaoB JJHK

OO06opyoBaHue: TETPAlb, PyUKa, KAPTOUKH C 3a7a4aMu

3aoaua Nel

B wmonekyne JAHK oOnapyxxkeHo 880 TryaHMIWUJIOBBIX HYKJIEOTHIOB, KOTOpPBIE
cocTaBysAOT 22% oT 0011ero yucia HykiaeoTuaoB B 3Tou JTHK.

Onpenenure:

a) CKOJIBKO JIPpYTUX HYKJIEOTUIOB B 3TOMU JHK?
0) kakoBa JyIHA ATOTO (hparMeHTa?

3aoaua Ne2

Hana monexyna JIHK ¢ otHocutenbHOM MonekynasspHoit maccoit 69 000, u3 Hux
8625 mpuxoauTCs Ha JOJII0 aICHUJIOBBIX HYKJI€OTHI0B. HaliiuTe KoauyecTBo Bcex
Hykieotus10B B atoit [IHK. Onpenenure nnuny sToro ¢pparMenra.

3aoaua Ne3

AnbOyMUH CBIBOPOTKM KPOBHU YEJIOBEKAa HMMEET MOJIEKYJsIpHyr0 Maccy 68400.
Onpenenure KOJIMYECTBO AaMUHOKHUCIOTHBIX OCTaTKOB B MOJIEKYJIE 3TOr0 OeJKa.
3aoaua Ned

benok cocrout n3 100 amuHOKMCIOT. ONIpeAennuTe MINHY F€HA, CUHTE3UPYIOLIUN

ATOT OesoK. M3BecTHO, UTO paccTosiHue MEXAy HyKiIeoTHaamMu B moJiekysie JJHK —
0. 34 awm.

IIpakTuyeckoe 3ansitue Ne 3. PemnieHue 3ajad Ha ONpeACiCHUE BEPOSTHOCTH
BO3HUKHOBEHHUS HACJIEJICTBEHHBIX MPU3HAKOB MPU MOHO-, TU-, TOJIUTUOPUHOM U
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AHAIIM3UPYIOIIEM  CKPCIIMBAHUHW,  COCTABJICHHWE  TIECHOTHUIMYECKHUX  CXEM
CKpEILMBAHUS

QCHLI 3aKpPCIIMTh YMCHUA PCIIATH 3aJla4H 110 3daKOHAM F.MGHIIGJ'ISI

O6ODVIIOBaHI/I€I TCTpaab, PyUKa, KapTOYKH C 3aJa4YaMU

Xoxa pa0doThI:
1. Ymenue uenosexa enadems npeumyujecmeeHHo npasoi pyKkou 0OMuHupyem Hao
VMeHUuem 81ademv NpeumMyuwecmeeHHo 1e6oli pykou. Kaxoe nomomcmeo ModicHO
oolcudams om bpaka:

1. My>K4uHBI — TIpaBIIU (T€TEPO3UTOTHBIC) U KEHIIUHBI JIEBIIH;

2. My>KUYUHBI — JTEBIIHN U KEHITUHBI — TPABIIH (TOMO3UTOTHBIE);

3. My>urHa ¥ KEHIIMHA — NPaBILIX (T€TEPO3UTOTHBIE);

4. MyxunHa — mpaBma (TOMO3UTOTHBIM) M IKEHIIMHA — I[IpaBlla
(reTepo3uroTHas);

3. My:x4rHa — JIeBIlIa U JKEHIIMHA — MpaBIia (T€TepO3UTrOTHAs );

6. MyK41HBI — TTpaBIIX (TOMO3UTOTHBIC) U KEHIIUHBI JICBIIIH.

2. V yenogexa nekomopuwie popmvl O1U30PYKOCMU OOMUHUPYIOM HAO HOPMALbHBIM
3peHuem, a Kapui yeem 21a3 Hao 2oayowvim. Kakoe nomomcmeo modwcHo odxcudamo
om bpaka:

brnuzopykoro (roMO3WUTOTHOTO) TOJIyOOTJIa30TO MYXKYUHBI H  TOJXyOOoTIa3on
YKEHIIIMHBI ¢ HOPMAJILHBIM 3pEHUEM;

brnuzopykoro (reTepo3uroTHOr0) Kaperiaazoro (rOMO3UTOTHOTO) MYKUMHBI U
YKEHIIIMHBI ¢ TOTYOBIM I[BETOM TJIa3 U HOPMAJIbHBIM 3pEHUEM;

brnuzopykoro (reTepo3uroTHoro) roiay0oria3oro MY>KYUHBI M TOXyOOTria3zoi
YKEHIIUHBI C HOPMAJILHBIM 3PEHUEM;

Kapermnazoro (roM0O3UroTHOT0) MY>KYUHBI C HOPMAJIBHBIM 3PEHHEM W Kaperja3oi
(reTepo3UroTHOM) )KEHITUHBI C HOPMAJIbHBIM 3PEHUEM,;

Kapernazoro (rerepo3uroTrHoro) OJIU30PYKOro (TOMO3UTOTHOIO) MYKYUHBI U
roJTy0O0TI1a30i KEHITUHBI ¢ HOPMAJIBHBIM 3pEHUEM;

bruzopykoro (TeTepo3uroTHOr0) Kaperia3oro (TeTepo3uroTHOTO) MY>KUMHBI U
OJIM30pYKOM (TOMO3UTOTHOI) TOTy0O0TIa301 KEHIITUHBI.

OTBeThTE HA BONMPOCHI:

Yrto 03Ha4aeT JOMUHAHTHBIN TPU3HAK?

Yto Takoe aJuIeNIbHBIN TeH?

Cdopmynuponarts I u Il 3akon I'peropa Menens u kak OHU Ha3bIBAKOTCS?
Urto o3HayaeT GEeHOTUN U TEHOTHUI?
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UT0 03HAYaEeT rOMO3UTOTHBIN MPU3HAK?
Uto 03HaYaeT peleCCUBHBIN MPU3HAK?
Cdopmynuposarts I 3akon I'. Mennens.
UTo 03Ha4YaeT reTepo3UroTHHIN MPU3HAK?

IIpakTnueckoe 3anaTue Ne 4. PelieHue 3aja4 Ha OINpENIETICHHBIE BEPOSTHOCTU
BO3HUKHOBEHUS HACIJIEICTBEHHBIX MPU3HAKOB MPU CLETUIEHHOM HACJIEIOBaHUH,
COCTAaBJICHUE T€HOTUITUYECKUX CXEM CKPEIINBAHMS

BCHBZ 3aKpPCIIUTL YMCHU: PCIIaTh 3aJa4r Ha OIPCACICHUC BEPOATHOCTHU
BO3HUMKHOBCHHA HACJICACTBCHHBIX IIPU3HAKOB IIPpHU COCIUVICHHOM HACJICI0BaHNH

O6ODVIIOB&HI/ICZ TCTpaab, PyUKa, KapTOYKH C 3aJa4YaMU

Xoxa pa0doThI:
3aoaua Nel.Y ToMara BBICOKMM pOCT JIOMHUHHMPYET HaJ HHM3KUM, TJIaJKAN
SHIOCTEPM HaJ MIEPOXOBATHIM. ODTHU NpPHU3HAKU clerieHbl. OT CKpeluBaHus
BBICOKMX pPAacTeHUH ¢ TJIQJAKUM DOHJOCIEPMOM C HHUBKUMHM PACTCHHUSIMU C
HIEPOXOBATHIM TMOJYYEHO paculeiuieHue: 218 BBICOKMX pacCTEHUM C TIaJKUM
sHJOcriepMoM, 10 — BBICOKHX C IIEPOXOBATHIM, 7/ — HU3ZKHX C Tiaakum, 199 —
HU3KHUX C IMIEPOXOBaThIM. ONpeaeIuTe pacCTOSTHUE MEXY TeHAMM.

3aoaua Ne2. Y 3m0pOBBIX poAHTENeH POIUIICS ChIH-TeMOpmInK. KakoBb
TEeHOTUIBI poauTenei? OT KOro ChIH yHaciea0Bal 001€3Hb?

3aoaua Ne3. I'eHbl 1anbTOHU3MA UM reMOQUINHN CLEIUIEHbI U HaXOJATCSA B OJHOU
xpomocome. Kakue netu MOryT poauThes OT Opaka reModuiivika C >KeHIIUHOM,
CTpaJarollel JaIbTOHU3MOM, a B OCTAJIBHOM UMEIOLIEH 01aronoayyHblii FeHOTUI?
CrenaiiTe reHeTHYECKYIO 3alUCh 3aJa4H.

3aoaua Ned.Y nepua KpacHas OKpacka IUIOAa JTOMUHHPYET HaJ 3€JICHHOM, a
BBICOKHU pOCT cTe0JIs - HAJl KAPIMKOBBIM. ['€HbI, OIpeAesitolue OKpacKy mioja u
BBICOTY CTEOJIsI, JIeKAT B OJTHOH XPOMOCOME, PacCTOSIHUE MEXAy WX JIokycamu 40
M. CkpelieHo TeTepo3uroTHoe mo 00OMM NpPHU3HAKAM PACTEHUE C KApJIUKOBBIM,
MMEIOILMM 3€JIEHYI0 OKPACKy IUI0/a.

A) CKoJIBKO THUIIOB TaMeT 00pa3zyeTcsl y pOJUTEIbCKON 0COOM KPaCHON OKPacKH ¢
BBICOKUM CcTeOsIeM?

b) KakoBa BeposiTHOCTb B % MOSIBJICHUSI IOTOMCTBA, HUMEIOIIETO 3€JIEHYI0 OKPAacKy
C KapJIMKOBBIM CcTE0IEM?

B) Kakoii nponeHT noTOMKOB OT CKpeIBaHus OyJIeT JUT€TEPO3UTOTECH?
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3aoaua Ne5. Kenmnna, mnony4yuBIIas aHUPUAMIO (OTCYTCTBUE Paay’KHOM
000JIOUKH) OT OTLa, a TEMHYI0 5Majb 3yOOB OT MaTepH, BbIIUIA 3aMyX 3a
3I0pOBOr0 My»K4MHY. KakoBa BEpOSTHOCTb POXKIECHHUS B 3TOM cembe AeTel ¢
JBYMsI aHOMAJIMSIMHU, €CJIM JIOKYChl T'€HOB, OIPENEISIIONMX 3TH NPU3HAKH,
HaxoasaTcss B X XpoMocoMax  Ha  paccrogsHuu 20  MoOpraHuj.

OTBeThTE HA BONPOCHI:
1. Yto Takoe Haciaeg0BaHUE, CICIIICHHOE C IT0JIOM?
2. Cdopmynuponarts III 3akon I'peropa Mennens u kak OH Ha3bIBACTCS?

IpakTnyeckoe 3ansitue Ne 5. Pemienue 3amad Ha OINpPENEIICHHBIE BEPOSTHOCTH
BO3HUKHOBEHHUSI HACJICJICTBEHHBIX MPHU3HAKOB MPHU CIECIUVIEHHOM HACJIECI0BaHUU,
COCTaBJICHUE T€HOTUITMYECKUX CXEM CKPECIIIMBAHUS

[lenb: HayuuTbest pemarh 3aJadyd  Ha  pa3duyHble BBl  CIEIJIEHHOIO
HacJeI0BaHMs. 3HATh XPOMOCOMHOE OINPEIEICHUE I10J1a, CIEIUIEHHOE C IOJIOM
HacneqoBanue. HaydyuThcs 3amuchiBaTh CXEMbl TEHETUYECKUX CKpPEIIMBAHUM,
peniaTh TeHETUYECKUE 3a/1a4d Ha 3Ty TEMY

Oo6opynoBaHue: TeTpab, pydka, KApTOUKHU € 3a1layaMu

Xoa padoTbI:

Bapmuanr 1

1. ¥V mymmcToro roporika aBa nmpu3Haka - (hopma mbUIbIEI M1 OKPACcKa IBETKOB - HE
JTAF0T HE3aBUCUMOTO pAacCIpeAEIeHUs B TOTOMCTBE. [I0TOMKH OCTalOTCS NOXOKUMU
Ha poauteneil. Kakoil ciiyyall HaclieoBaHUWSI MPU3HAKOB 3/1€Ch UMEET MECTO?
KakoBbl 3aKOHOMEpPHOCTM HACJIEIOBAHUSI TEHOB, JIOKAJIM30BAHHBIX B OJIHOU
Xpomocome?

2. 3anoiaHuTe TadIuILy:

Opranusmsbl [TonoBeie ["ameTsl ['eTeporameTHBIM
XPOMOCOMBI noi (ykasaTb y
camIa uia y
CaMKH)
CaMKH camia CaMKHU camiia
Yenosek XX XY
Hpozoduma XX XY
Mons XO XX
IITuner XY XX

3.I'eModuinst mpenaercst y JroJeld MO HACJIEACTBY KaK PEIEeCCHBHBIN MPHU3HAK,
CIETJICHHBIN ¢ X-xpoMocoMoi. Kakux jeteit MOKHO OKHMJIaTh OT Opaka:
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a) MEXy HOPMaJIbHBIM MY>KUYMHOMN U KEHIUHON - HOCUTEJIEM 3a00JIeBaHUS;

0) MEeXIy MYXXYUHOH, CTpajaroluM reMopuineit, u 3710poBOil KEHITUHOM,
HE SIBJISIFOLLEKCS HOCUTENEM;

B) MEXJy MY>XYUHOH, CTpadaroluM reMouinei, u 310pOBOH KEHIIUHOM,
OTeI] KOTOpoi ObLT 00JIEH reMo(uIneH.
4.0TcyTCTBHE TIOTOBBIX XKe€J€3 Yy JIOJIEM IMepenaercsd IO HAcIeICTBY Kak
pelLIECCUBHBIN MPU3HAK, CIEIJICHHBIN ¢ X-XpoMocoMoid. FOHoI1a, HE cTpagaromui
OTCYTCTBUEM TIOTOBBIX JK€JI€3, JKCHWICS Ha JAEBYIIKE, OTel] KOTOpPOMl JUIIEH
MOTOBBIX JK€J€3, a MaTh U €€ MpEeaKHu 340poBbl. KakoBa BEpOSATHOCTH TOTO, YTO
CBIHOBBS M JIOYEPH OT ATOro Opaka OyayT CTpajaTh OTCYTCTBHEM MOTOBBIX JKEJIE3.
BynyT nu BHYKHM TOro, Wid HWHOIO TOJIA CTpajaTh 3TUM 3a00JI€BaHHMEM, €CIU
MPEANOJIOKUTh, YTO >KEHbl CBHIHOBEH W MYXbsl Jodeped OyIyT 3A0pOBBIMU
JIOIbMH.
Bapuanr 2
1.Uto Takoe kpoccunroep? Kakas 0COOEHHOCTH B TOBEICHUH XPOMOCOM
XapakTepHa Jijs 1aHHoro mnporecca? Korna u B kakux kiietkax oH npoucxoaut? K
KaKUM U3MEHEHUSIM B IOTOMCTBE OH IPUBOJUT?
2.3amoaHuTe Ta0IuIly:

Opranu3mMbl ITonosbie I'amersl I'eTreporamerHslii
XPOMOCOMBI nona (ykas3aTb y
camua wia y
CaMKH)
CaMKHU camua CaMKHU camia
[lenxomnpsia XX XY
['oryOb XY XX
babouku XY XX
Ky3Hneunkn XX X0

3. JlaIbTOHM3M TIepeiaeTcsl y JIFOJEH MO HACIEACTBY KaK PELECCUBHBIN NMPU3HAK,
CUEIJIEHHBIN ¢ X-xpoMocoMoi. Kakux gereit MOXKHO OKHIAaTh OT Opaka:

a) MEXIy HOPMaJIbHBIM MYXYUHONW U JKCHIIMHOW, CTpajaroniei
JIaTbTOHU3MOM;

0) MEXJIy MY KYMHOM U KEHIIMHOM, CTPaIatoIIUMU JJaJTbTOHU3MOM;

B) MEXIy MYXUMHOM, CTPaJarolUM JaJIbTOHU3MOM U HOPMaJbHOU
YKEHIIUHOMU, OTEI] KOTOPOU ObLIT TaIbTOHUKOM.
4. PanHee OOJIBICEHHE Yy JIIOJIEM TepesaeTcs IO HACIEICTBY KaK PEleCCUBHBIN
MPU3HAK, CHEIUICHHBIM ¢ X-XpoMocoMoW. MyX4uHa, CTpagaroldi >STUM
3a00J1eBaHUEM, KEHUJICS Ha JKCHIIMHE, OTeI] KOTOPOM TakKe CTpajail paHHUM
oOJIbICEHHEM, a MaTh M €€ IPEAKU ObLIN 310poBhl. KakoBa BEpOSTHOCTH TOTO, YTO
CBIHOBbBSI M JIOYEpU OT 3TOro Opaka OyIyT CTpajgaTh paHHUM OOJbiceHueM. bymyT
JU BHYKM TOro, WJIM HHOTO T[I0Jla CTpajgaTh O3TUM 3a00JEBaHUEM, €CIU
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NPEANOIOKUTh, YTO JKEHbl CHIHOBEH U MYyXbsl Jouepedl OyIyT 310pOBBIMHU
JOJIbMU.
OT14éT M0 NPaKTHYECKOMY 3aHATHIO:

1. Beoimonnure 3amanus s (QpPOHTANBHOM  pabOThI  BMeECTe C
MpEnoAaBaTeieM.

2. BemonnuTe 3amaHus Il MHAUBHUIyabHOW padoTel. Chopmynupyiite
BbIBOJI 10 paboTe. OTpa3ure, HACKOJIBKO yCIemHo Brl cnpaBuinch ¢ yueOHbIMU
3a/lauaMy IPAKTUYECKOTO 3aHATUSA

IIpakTnyeckoe 3ansaTue Ne 6. Tpoduueckue nenu u cetn OCHOBHBIE TTOKA3aTEIU
DKOCHCTEMBI. bromacca W mpoAyKUMsA. OKOJOTHMYECKHME NUPaMUIbl YHCEN,
onoMacchiu 3Hepruu. [IpaBuino nupamMuabl SHEPTUU.

PemieHne MpakTUKO-OPUHTUPOBAHHBIX PACUYETHBIX 3aJaHUM IO IEPEHOCY
BELIECTBA U SHEPIMM B HIKOCUCTEMAX C COCTaBJIEHHE TPOPUUECKUX Iened u
nupamMul OMOMacChl U SHEPTUU

[lenb: cpopmupoBaTh 3HaHMS O LEMAX M CETIX NUTaHWs, O IpaBUIIE

DKOJIOTMYECKON MUPAMU/BI, HAYYUTHCS COCTABIATH CXEMBI IEPENAUYU BELIECTB U
DHEPIUH.
OO6opy/IoBaHKE: CTATUCTUYECKUE JAHHBIE, PUCYHKH Pa3JIUYHBIX OHOIEHO30B,

Ta6J'II/II_[BI, CXEMBbI IMUIICBBIX ueneﬁ B PA3HBIX 3KOCUCTCMaAX.

IIpaBuio 10% (3axon JImHaemaHa) - 3TO MPAaBUIIO SKOJOTUYECKON TUPAMHU/IBI.
Ono rimacut: Ha kaxzaoe mocliienyroiiee 3B€HO0 MUIIEBOM LENH MOCTYMAET TOJBKO
10% »Heprun (Macchl), HAKOMIEHHOW MPEIbIAYIIINM 3BEHOM.

[IpuMeHnsieTcs Tak: y HaC €CTh Kakas-TO MUILEeBas IEMOYKa:

TPaBa — Ky3HEUHKH — JIATYIIKA — HATLIS.

N Bonpoc " CkoabKO TpaBhl OBLIO CHEACHO HA JYTY, €Clv MpudaBKa B BeCe IaILIH,
KOTOpas MUTajach JISATYHIKAMH Ha 3TOM Jyry, cocrtaBuwia 1 kr? "(mpu sTtom
UMEETCS B BHJY, YTO HUYEM JIPYTMM OHAa HE MHUTAJACh, a JIATYIIKU €U TOJBKO
KY3HEUHKOB, a Ky3HEUMKHU TOJBKO 3Ty TpaBKy). [lomyuaercs, uro 3ToT 1 Kr 1 ecTh
10% oT 0o011eit Macchl JIATYIIEK, 3HAYUT, UX Macca paBHa Obuia 10kr, TOorma macca
Ky3HeunKoB-100 Kr, a Macca CbeICHHOM TPaBbl COCTABWIIA LIETYIO TOHHY.
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MullieBbie Leny pa3gensnTcy Ha gBea Tuna:
* Nacr@vuHan NHIeBanA wenk (Lens BbiedaHna)

HaCT6I/IH_[HBI€ OCIIv MUTaHuA — OT paCTCHI/Iﬁ K JKUBOTHBIM.
I[eTpI/ITHble HCTIH IMUTAHUA — OT BCCX JKMBBIX OPTaHU3MOB K 6aKTepI/I$IM.

Xox padoThI:
3aoanue Ne 1.
A) U3 mpennoXeHHOro CIMCKa KUBBIX OPraHU3MOB COCTaBbTE IHILEBBIC IIEIMH
JIECOCTEITHOI'0 OMOIICHO3A.
1 -s mumeBas nenp —
2-s1 TIMIIIeBas 1Eb —

3-s nuiieBas Melb.
IE NHWEEAA JENE CTENMHOI O

HAECOCTEINHOD O
COOEBEIMECTE A

Pacnremeocn Hacenoemme

:

b) Pactiuiiiute oCHOBHBIE CTPYKTYPHBIE KOMITIOHEHTHI KaXK/I0OTO 3BEHA IICTTH
MMUTAHUS.

MPOAYLICHTHI -

KOHCYMEHTBI —

peIyLEHThI —
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B) B cooTBeTCTBUU ¢ OUOIOTUYECKON POJIBIO OPraHU3MOB B COOOIIIECTRE:

KepTBa —

XHITHUK —

3aoanue Ne 2. CpaBHUTE JIBE LIENU TUTAHUS, ONIPEAEIUTE YEPThI CXOJICTBA U
paznuyus.

1. KieBep - KpoJuK - BOJIK
2. PactutenpHbIN Omam — M0KACBOM YepBb — YEPHBIM JIpo37] — sACTpeOd -
MEePETEISATHUK

3aoanue Ne3. 3Has TpPaBWIO AECCATH IPOLEHTOB, PACCUUTAUTE HA CKOJBKO

BBIPACTET Macca CUHEro kurta, eciau macca ¢purorankrona 150 000 kr. (mumieBas

1enb: (PUTOMIAHKTOH — 300IJIAHKTOH — CUHUUM KUT). Y CIIOBHO TPUHUMAMNTE, 4TO Ha

KaXJ0M TpOo(UYECKOM YpPOBHE BCErjla IMOENalTCid TONbKO MPEACTaBUTENN

IPEABIAYILIErO YPOBHSL.

3adanue No4. Kakoli W3 OpraHu3MOB, H300paKEHHBIX HA PUCYHKE, SIBISETCS
KOHCYMEHTOM IiepBoro rmnopsaka? Jlaiite omnpeneneHne KOHCYMEHTOB —IE€PBOIO
nopsJKa.

N G,

N

L1

3aoanue Nos.

Onpenenure, Kakyr0 MacCy pacTEHHHA COXPAaHUT OT IOEJAaHHs T'YCEHHIIAMHU Iapa
CUHUI TP BBIKApMJIMBaHUH 4 ITEHIIOB. Bec oHOrO nTeHna 5 rpamma.

BoiBos.

IpakTudeckoe 3ansiTue Ne 7. «OTX0/1bI MPOU3BOJICTBA»
(Venybnenno usyuaromes omxoowl, céa3aHHble C ONPedenNeHHOU CNeyUuaibHOCMbio)

*B  mom  uucie  npogheccuoHaibHO-OpUeHMUPOBAHHOEe  COOepPIHCAHUE
npakmuueckozo 3auamusa. (Ha ochoge ¢hedepanvroco KiaccupukayuoHHo2o
Kamanoea Omxo008 onpeoeisimb KIACC ONACHOCMU OMX0008, acpecamHoe
cocmosinue u gusuueckyro gpopmy omxooos, oopasyiowuxcs Ha pabouem mecme /
Ha amanax npou3800cmaa, CBA3aHHbIe c onpeoeneHHoU
npogheccueii/cneyuanbHoCmvio)

Xoa padoThi:

3adanue 1. PazpaboTaiiTe W 3amojHUTE CBOJHYIO (0000IIAIONIYI0) TAaOIUIly IO
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teMe «Knaccudukanus orxoa0B no Gopmam u Bugam». O0g3aTeNbHO NPEACTaBbTE
B JaHHOW Tabyuile MHPOPMAIUIO O XapaKTePUCTUKAX TEXHOTCHHOTO BO3JAEUCTBUS
KaXJI0TO BUJIA OTXOJIOB Ha OKPY>KaIOIIY IO cpeny.

OTxompl TPOM3BOACTBA U MOTPEOJIGHUS — OCTaTKU CBIPbS, MaTEepHaJIOB,
noy1y(paOpuKaToOB, WMHBIX M3JAEIHA WIM TPOAYKTOB, KOTOpPbIE OOpa30BAINCH B
mpoiecce MPOU3BOACTBA WM MOTPEOJNICHUS, a Takke TOBapbl (MPOLYKIIHUS),
yTpaTUBILKE CBOU NOTpeOUTENbCKUE CBOIICTBA.
BoAbIMIMHCTBO  BUAOB  NPOMBIIUIEHHONM  MPOXYKLUMH, BKJIIOYAs  CJIOKHBIE
WHTEJUIEKTYaJIbHbIe KOHCTPYKIIMU MPEJCTABISIOT co00M OTiIOoXKeHHBIN oTxoi. [lo
OKOHYAaHWH >KM3HEHHOTO LMKJIA BO3HHUKAET BOIIPOC O €ro 3aXOPOHEHHHM WM
nepepadoTKe.

OTx0zbI pa3nu4aroTCs:

e IIO IIPOUCXOXKICHUIO:
o OTXOIBI ITPOU3BOACTBA (HpOMBIIHJIGHHLI@ OTXOI[I)I)

o OTXOJbI MOTPeOICHHS (KOMMYHAJIbHO-OBITOBBIC)
¢ IO arperaTHOMY COCTOSIHHIO:
o TBEPABIE
o KHUIKUE
o Ta3o00pa3HbIe
e TIO KJIACCY OMACHOCTH (IJIs1 4YeJoBeKa W / WM JUIsl OKpY’Karomen
MPUPOIHON CPELIBI)

B cootBercTBUM ¢ 3akoHOM PD «O6 0TX0/1aX POM3BOICTBA U TOTPEOICHUS
BBIJICIIAIOT CJICAYIOIIME KIACChl OMTACHOCTH JUISl OKPY KAIOIIEH NPUPOIHON CPEIBI:
I xmacc - upe3BbIYAHO OMACHBIE OTXObI

IT ximacc- BBICOKOOTIACHBIE OTXObI

III xmacc- yMEpEeHHO ONaCHBIE OTXO/IbI

IV xnacc- masoonacHbie OTXOIbI

V Kknacc- NpakTUYeCKH HEOTIACHBIE OTXO/IbI

Kpurepun oTHeceHUs! OMacHBIX OTXO/0B K Kiiaccy onacHoctu st OIIC

CreneHb Kpurepun orHeceHust 0TX040B K Knacc onacHoctu orxoma
BPEIHOTO KJIACCYy OMACHOCTH
BO3JEUCTBUS

OTXOJIOB Ha
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OIIC

OueHb BhICOKAsA IJKOJIOTHYECKAsI CUCTEMA 1-i1 xacc.
HeoOpatumo HapyuieHa. [lepuos
BOCCTaHOBJICHUSI OTCYTCTBYET. UpesBbpIyaiiHO OIAcHBIE.

Bricokas DKoJornyeckas CHCTeMa CHJILHO 2-# Kjacc.
HapyuieHa. [leprnoa BoccTaHOBIICHUS
— He meHee 30 eT mocie mNoJHOro BricokoonacHbie
yCTpaHEHUs UCTOYHUKA BPETHOTO
BO3JICHCTBHUS.

Cpenuss DKOJIOTMYECKAsi CUCTEMA HapylIeHa. 3-H KJacc.
[lepuon BoccTaHOBJICHHS — HE MEHEE
10 neT mocne CHUKEHUS BPEIHOTO YMEpPEHHO OIacHbIE
BO3JICHCTBHS OT CYIIECTBYIOILETO
HMCTOYHUKA.

Hwuzkas 0ODKkojornueckas cucTema 4-11 xacc.
HapyueHa. [lepuon
CaMOBOCCTAaHOBJICHUS — HE MeHee 3 ~ MajtoomnacHbIe
JIET.

OueHb HU3KaAA DKojoruyeckas CucreMa 5-i1 xJacc.
MPAKTUYECKN HE HAPYIICHA.
[IpakTUUeCKH HEOTIACHBIE

Buowr  oopawenus ¢ omxodamu  npouzeoocmea u  nompedIeHus:
- Hakonlenue /@peMeHHOe XpaHeHue B CHEIUAJIbHO OTBEJEHHBIX MeECTax Ha
TEPPUTOPUH IpEeANPUATHS/ OpraHU3aAINH;
- pazmewjenue omxo008 - XpaHEHUE B CHEIHUAIbHBIX OOBEKTaX pa3MElICHUs
OTXOJIOB C MENbI0  JaJbHEHUIIEr0o  3aXOpPOHEHHUS, OOE3BPEKHUBAHUS |
UCIIOJIb30BaHUS;

- 3axopoHenue — W3OJSLUSA  OTXOAAX, HE NOMJIEXKAIIUX JaJbHEHIIeMy
WCIIOJIb30BAaHUIO B CIEHHAIBHBIX XPAaHWIMIIAX WA TOJUTOHAX 3aXOPOHEHHUS B
HEeJsX MpeaoTBpaIleHUs TonagaHus BPEAHBIX BEHIECTB B OKPYXKAIOIIYIO CpE.y;
-UCNONIb308aHUE OTXOJJOB — NPUMEHEHHE OTXO0J0B JUIsl NPOM3BOJCTBA TOBAPOB
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/MPOAYKIUU Wi MOJTyYEHUSI SHEPIuy;
- o0be3spedicueanue OTXOI0B - 00pabOTKa OTXOAOB B LEJISAX MPEAOTBpPALICHUS
BPEAHOTO BO3JCHCTBUS Ha 4YEJIOBEKA M KOMIIOHEHTHI OKpYXaloleh Ccpeabl
- mpaucnopmupogauue OTXOJ0B — TMEPEMENIEHUE OTXOJ0B C IOMOIIbIO
TPAHCIIOPTHBIX CPEJICTB BHE TPaHUI] 3€MEJIIbHOTO Yy4YacTKa, HaXOJSALIErocsl B
COOCTBEHHOCTH OPUIMYECKOTO JHIAa WIH MPEJOCTABICHHOIO MM B apeH.y.
[Ipu mpou3BOCTBE MPOAYKIIUU 1IETIECO00PA3HO YCTAHABIMBATH TEXHOJIOTUUECKUN
yACIbHBI HOpPMATUB OOpa30BaHMS OTXOJOB — KOJMYECTBO TEXHOJIOTHYECKHUX
OTXOJIOB Ha €AMHUILY MEepepabOTaHHOTO CBIPbS WM FOTOBOUW MpoAyKIuu. BaxHo
MOJIYEPKHYTh, YTO Ha MPOMU3BOJCTBO OTXOJOB TaKKE 3aTpauyrBacTCsl OO0JIbIIOE
KOJIMYECTBO MaTEpHalbHBIX M HHEpPreTudeckux pecypcon. I[losTomy, ¢ Touku
3peHUsT JKOJOTUM W JKOHOMHKH HEOOXOAMMO MHUHUMHU3HPOBATH KOJIWYECTBO
OTXO/JIOB.

3adanue 2. CocraBbTe MJIAHOBBINM KOHCHEKT (TJIaH-KOHTEKCT), UCIIONIb3YS B
KaueCTBE OCHOBBI JIJIs IOCTPOCHUS IJIaHA MMChbMEHHOM pabOThI CIETYIOIINE

BOIIPOCHI:

1. JlaliTe onpeaeieHNe NOHATUIO «IKOJIOTUS».

2. Yro uzyyaert o011ast ¥ YacTHasK HKOJIOTHUs?

3. [lepeunciure CTPYKTYpPY COBPEMEHHOM 3KOJIOTHH.

4. [Tepeuncnure rinobanbHbIE TPOOIEMBI SKOJIOTHH.

3. JlaliTe onpeneneHre MOHATHIO «IKOJIOTUMYECKUN KPUZUC.

6.  Yro Takoe npupoanbie pecypchl? JlaiiTe onpezeneHue.

7. JlaiiTe KpaTKyr0 XapaKTEPUCTUKY COLIMAIIBHO-TIOJIUTHYECKOTO,
31paBOOXPAHUTEIBLHOI0, BOCIIUTATEIBHOTO ACTIEKTa OXPAHbI OKPYKAIOIIEH CPEJIbI.
8. IlepeuncnuTe OCHOBHBIE MTPABUIIA U MPUHIIUIIBI OXPaHbl IPUPOJIBI.

9. JlaliTe onpeaeneHrne NOHATHIO «PAlHOHAIBHOE MTPUPOAOTIOIB30BAHUEY.

10. Yto Takoe «MOHUTOPUHT»?

IIpakTuyeckoe 3ansitue Ne 8. 310poBbe M ero cocrasisionme. DakTopsl,
MOJIOKUTEJIbHO U OTPULATENBHO BIMSIOLUIME HA OpraHu3M uyenoBeka. [IpobOiema
TEXHOTCHHBIX BO3JCHCTBHI Ha 370pOBhE UEJIOBEKA (AJIIEKTPOMArHUTHBIE TIOJIS,
OBITOBasT XWMHUS, U30BITOYHBIC IIYMBI, pajvalus 4 T..). AfanTaius opraHuzma
yesioBeKa K ¢akropam OKpyskarolen cpenbl. [IpuHiuner hopMupoBaHus 370pOBbE
cbeperatorero noseaeHus. Gusznueckas akKTUBHOCTh U 3/10poBbe. buoxnumuueckue
aCIEKThl PallMOHAJIBHOTO MTUTAHUS

HCHBZ 3HAKOMCTBO C q)aKTopaMI/I, IMOJIOKUTCIIBHO 1 OTPHULIATCIIbHO BJIMAOINIMMUA Ha

OpraHu3M YeJIOBEKa.
O6opynoBaHue: TETPalb, PyUKa, KAPTOUKH C 3aJaHUSIMU
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CrnpaBo4HbIi MaTepuaJl

IMonsitue 310poBbe. KpuTepum 310poBbsi. 310pOBbE HACEICHHS — OJUH W3
BOKHEUIITUX KpPUTEPUEB OICHKM Onaromoiyuus oOmectBa. Bospacraromee
3arpsi3HEHUE OKPYIKAIOMIEH Cpelbl CBSI3aHO C PA3BUTHEM MPOMBINIJICHHOCTH U
sHepreTuku. CoOCTOSIHUE  3JI0pOBbS  HACEJICHUSl  SIBISIETCS.  00OOIIEHHBIM
WHTETPATLHBIM TIOKa3aTeIeM KauecTBa Cpenbl OOWTaHWS W €€ BIWSHHAS Ha
KU3HENIEATEIIbHOCTh YEJIOBEKA.

CornmacHo ycrapy BO3 mom 310poBbeM TMOHHUMAETCS COCTOSIHUE ITOJHOTO
(bu3HYecKoro, JyXOBHOTO U COIMATILHOTO OJIArOnoy4usi, a He TOJIbKO OTCYTCTBUE
00JIe3HU KaK TaKOBOM MM PU3MUECKHUX Je(EKTOB, KaK 3TO JI0 CHX MOP JTOCTATOYHO
IIMPOKO PACHPOCTPAaHEHO B OOLIECTBEHHOM co3HaHUH. OJIHAKO ATO OMperesieHue
HE MOXET OBbITh HCHOJb30BAHO JUISI OLIEHKH 3J0pPOBbs Ha MOMYJSIHOHHOM
(obmiecTBeHHOM) W WHIWBHAyaldbHOM ypoBHe. [lo muenmio BO3, B Memuko-
CAaHUTApPHOW CTATHCTHUKE MOJ 3J0POBbEM Ha WHANBHUAYATHHOM YPOBHE IOHUMAETCS
OTCYTCTBUE BBISBJICHHBIX PACCTPOICTB U 3a00jeBaHuid. OOUIECTBEHHOE 3/10POBbE
XapaKTEepU3yeTCsl  CUCTEMOM  CTaTUCTUYECKHX  MEIUKO-JIeMOorpaduuecKux
nokasareyieid, TmoKaszareneid 3a00JeBa€MOCTH, HWHBAJIUAHOCTH, (HUIUUECKOTO
Pa3BUTHS U IICUXUYECKOTO 370POBbS HACEICHUSI.

B Mennko-OMoNorn4ecKux HCCIEIOBAHUAX JUIsl OIICHKH 3J0POBBSI HCIOJB3YIOT
nokaszarenu (usudeckoro pasButus. DyHKIHH OpraHW3Ma OICHUBAIOT IO
moKasaressiM (pu3ndecKoil 1 YMCTBEHHOUW pabOTOCTIOCOOHOCTH, a aanTallMOHHbBIS
pe3epBbl — MO  TMOKa3aTeiasiM  OMOXMMHUYECKOTO, TOPMOHAJIBHOTO U
UMMYHOJIOTHYECKOTO CTaTyCOB.

Benuuuna yTpaThl 370pOBbsSI BBIpa)KaeTcs B IOKa3aTelsax 3a00JIeBaeMOCTH U
WHBAIUIHOCTH, OTpaXaeT HAPYIIEHUS B CTPYKTypax U (GYHKIUSIX OPTraHU3Ma,
VM3MEHEHUS €T0 aIallTUBHBIX BO3MOKHOCTEN.

Bce kpurepum HyXHO OLIEHMBAaTh B JWHAMHUKE. BaXHbBIM KpHUTEpHEM OLECHKHU
3I0pOBBS HACEJIEHHUS CIEAYET CUMTATh HHAEKC 3A0POBbS, T. €. JOJI0 HEOOJEBIINX
Ha MOMEHT HMCCIIeJOBaHus (HapuMep, B TEUEHUE TOJa).

B canutapHO#l CTaTUCTHKE B KAYECTBE KPUTEPHUSI COCTOSHMS 3J0POBbs, OCOOCHHO
Ha MOITYJISILIUOHHOM YPOBHE, HCMOJIB3YIOT
MOKa3aTeab 00J1e3HEHHOCTH, W11 MOPOUIHOCTH. J[aHHBIN MOKa3aTelb OTpa)Kaet
pacrpoCTPaHEHHOCTh 3a00JIEBAHUM U OMNpPENETSAETCS COOTHOIICHUEM YHCIIA
3a0oneBaHuil 3a roJi, yMHOXeHHOTO Ha 1 000 1 IeTeHHOro Ha BEJIMYUHY CpeaHEN
YUCIICHHOCTH HacelleHus. B 1enom mnokaszatenb MOPOHUIHOCTH — SIBISIETCS
coOupaTenbHbIM 0003HAYEHUEM OTPUIIATENIbHBIX MMOKa3aTeNei 3J0pOBBS.

OpFaHI/ISM YCJIOBCKAa OAMHAKOBO PCArvupyCcT HA CaMbIC PA3JIMYHBIC BOSHGﬁCTBHH.
Cxoxpue MO TSHKECTH HU3MCHEHHUS MOI'yT ObITH BBEI3BAaHLI B OJHOM CJiy4dac
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JNEHUCTBUEM BpEAHBIX BEIIECTB, B JPYrOM Ype3MEepHON (QU3NYECKOH WIn
YMCTBEHHOM Harpy3kou, B TPETbEM CIIy4ae B POJIM IIyCKOBOI'O MEXaHU3Ma MOXKET
ObITh  JAC(QUUUT JBUraTEJIbHONM AKTUBHOCTH IIPU  TOBBIIIEHHOM HEPBHO-
HMOLMOHAJILHOM HAIIPSKCHUU.

bonee Toro, ¢akTopel MOryT OKa3blBaTh Ha OpPraHuU3M HW30JUPOBAHHOE,
KOMOMHUPOBAHHOE, KOMITJIEKCHOE WJIM COBOKYITHOE/ICHCTBHUE.

H301upoBaHHOe [eificTBUEBPEIHBIX BEIECTB BCTPEYACTCS PEIKO, OOBIYHO
YeJIOBEK TIOJBEPraeTcsi COBOKYINHOMY WJIM KOMOWHHUPOBAHHOMY  BJIMSIHHIO
HETaTUBHBIX (DaKTOPOB.

IMox KOMOMHHUPOBAHHBIM JAeiiCTBMEM MIOHUMAIOT OIHOBPEMEHHOE WA
MOCJeI0BaTeIbHOE IEUCTBUE HA OpraHu3M (PaKTOPOB OJTHOM MPUPO/IbI, Halle psaa
XUMHUYECKUX BEIECTB, MPU OJHOM M TOM K€ MYTH MOCTYIUICHHS (Hampumep, ¢
BO3/IyXOM, BOJIOW WJIY MHUILIEH).

KommuiekcHoe aelcTBUE NPOSIBISIETCS IIPU OJHOBPEMEHHOM IIOCTYIUUIEHUM B
OpraHu3M  HETraTHBHBIX  (aKTOpOB  pa3HOW  mpuponbl  ((pusmyeckux,
XUMHUYECKUX)PA3TUUHBIMU MY TSIMU (HAIPUMED, YEPE3 OPTraHbl JbIXAHUS U KOKY).

CoBokynHoe AeficTBUEeHa0II01aeTCsl npu OJIHOBPEMEHHOM WIH
IIOCJIEIOBATEIbHOM JICHCTBUM HA OpPraHu3M uejoBeKa (PaKTOpPOB pa3IndHON
npuposl (pu3nuecKkue, XuMUIeCcKre, OMOJIOTMYECKHE).

Hakonen, Hamo NOMHUTH, 4YTO B Pa3BUTUM MATOJOTMYECKOrO Mpolecca B
OpPraHu3MeE pAa3JIWYHbIC 3arpA3HCHUS OKPYXAUEd Cpeapl MOTYyT UrpaTh
poJib GaKTOPOB PHCKA, T. €. (AKTOPOB, HE SBISIONIUXCS HEIOCPEICTBCHHOM
NPUYUHOMN OmpeeeHHON OO0JIe3HH, HO KOTOpBHIE YBEJIMUYMBAIOT BEPOATHOCTH €€
BO3HUKHOBEHUS.

OcobGeHHOCTH  BO3ACHCTBUS  (DAKTOPOB  OKpY’KAaroOUIe cpeapl MNPUBOAAT K
CYLIECTBEHHBIM HM3MEHEHHUSIM TIOKa3aTeled 370pOBbsl HACEJCHUs, KOTOpbIE
3aKJIIOYalOTCd B TOM, YTO HAOJIOAAIOTCS HOBBIE 3aKOHOMEPHOCTH B
pacmpoCTpaHEHHOCTH U XapakTepe TMAaToJIOrMH YeJOBEeKa, WHA4e MPOTEKaIoT
nemorpaduueckue mporeccsl. B o0miemM Buie 3T U3MEHEHHUS MOTYT BBIpaXKaThCs
B YCKOPEHMHM TeMMa JAWHAMHUKH T[OKa3aTelel, XapakTepU3YIOUIUX 30pOBBE;
NPOSIBICHUN HOBOTO HE3MUIEMHUOIOTUIECKOTO THIA TATOJOTHH; XapaKTePHBIX
nemMorpauueckux M3MEHEHHSIX; BOZHUKHOBEHHU DaHEE PEIKO BCTPEUYAIOUINXCS
3a0oseBaHuil;  pocTe  HMH(EKUMOHHBIX  3a00JIEBaHUI; (dbopMHpoOBaHUU
MHOECTBEHHBIX MaTOJIOTHA.

OpHEHTHPOBOYHBIA BKJIAJ Pa3IUYHBIX (PAKTOPOB B 3/I0POBbE HACEIICHUS
OLICHMBAECTCS TI0 YEThIPEM TMO3UIUSAM: O0pa3 >KU3HU, TeHeThKa (Ouoiorus)
YEJIOBEKA, OKpYXKarolllas cpelna W 3ApaBooxpaHeHue. B marepuanax BcemupHoit
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OpraHu3alyy 3APaBOOXPAHEHHUS YKa3bIBA€TCS, YTO B COBOKYIHOM BIIUSHHUM Ha
3nopoBbe HaceneHus: 50 % orBonutca oOpasy xku3Hu, o 20 % npuxonurcs Ha
cpely OoOWMTaHUs W HAclEJACTBEHHOCTh (reHeTnueckue (axrtopel) u 10 % Ha
KayeCTBO MEIUKO-CaHUTapHOW mnomomu. Crenyer OTMETUThb, YTO 3TH JaHHbIE
HOCAT, BO-IIEPBBIX, OPUEHTUPOBOYHBIH XapakTep, a BO-BTOPBIX, HUX BIHSIHUE
B3auMoOCBs3aHO. OkpyKarwomas cpena (3arpsA3HEHUE BO3AYyXa, BOJbIL, IMOYBBI;
pe3kasi cMeHa aTMOC(EpPHBIX SBJICHMI; MOBBIIICHHbIE KOCMUYECKUE, MAarHUTHBIE U
Jpyrue€ W3JIy4eHUsT M Tp.) MOXKET OKa3bplBaThb BIHSHHE HA OCTaJbHbIC
cocrapistonire. Takum oOpa3oMm, ee BIMSHHE Ha 3/I0POBbE CYIIECTBEHHO
YBEJIUYHUBAETCS, HO MPOSIBISIETCS ONMIOCPEAOBAHHO.

JKojioruueckue 0oJie3Hu. TeXHOTeHHAss TOPOJACKas cpela OKas3bIBaeT TiyOoKoe
BJIMSTHUE Ha TJIaBHOE COIMAIhbHOE Ka4eCTBO YEJIOBEKA — €0 3I0POBbE B IIMPOKOM
cMbIcie ciioBa. Takue (akTopbl, Kak 3arps3HeHHE aTMOC(HEPHI U BOBI BHIOpOCAMHU
IPOMBIIUICHHOCTH W TPAHCIIOPTa, 3JIEKTPOMAarHUTHBIE IIOJISI, BUOpAIUs W IIyM,
XUMU3aIKs ObITa, a TAKKE MOTOKH M30BITOUYHON MH(OpPMAIIUU, Ype3MEPHOE YUCIIO
COLMANbHBIX MpoOieM, ACPUIUT BPEMEHH, THIOJUHAMUS, SMOLHUOHAIbHbIC
neperpy3ku, HeJOCTATKU B MUTAaHUH, BPEIHbIE IPUBBIUKH, B TOW WM UHOU Mepe U
B Pa3NIUYHBIX COYETAHHUAX CTAHOBATCA COMATOTPONHBIMA U TICHXOTPOIHBIMHU
(akTOopamu 3THOJOTUU MPEAHO30JIOTMYECKUX COCTOSIHUM, a 3aTeM U 0OJIE3HEM.

BbicOokre KOHLIEHTpalMM 3arps3HSIONIMX BELIECTB B pPa3HbIX KOMIIOHEHTax
OKpPYXKaroLEH cpelpl NPUBEIH K MOSBICHUIO TaK Ha3bIBAEMBIX «IKOJOTMYECKUX
3a00J1eBaHMII», B UX YHUCIIE XUMHUYECKash acTMa; KUPUUICKUN CUHAPOM (TsDKenas
aljieprusi, CBsi3aHHasi C BbIOpOcaMU OT MPOU3BOJACTBA OEIKOBO-BUTAMUHHBIX
KOHLIEHTPATOB); CHHJPOM THKKEpPOB, KOTOpBI pa3BUBaeTcid y JAETed B 30HAX
HedTenepepadaThIBAIOIIMX MPOU3BOJCTB; 00IIas HWMMYyHHasl JAENpeccus Mpu
MHTOKCHKAIIMM TSDKEIBIMM METaJUIaMH, JUOKCHAaMH U 1p.; Oone3ns HOmiko,
CBsI3aHHAs C JIEWCTBHEM HAa OPraHu3M peOeHKa MOJMXJIOPUPOBAHHBIX OM(EHUIIOB;
Ha VYpane MNOSABWIOCH 3a0osieBaHME, IONIYyYMBILEE HAa3BaHUE «KapTOQENbHON
00J€3HN» (CUMITOM «XJIIOMAOIIEH CTOMbI»); B ANTAliCKOM Kpae OOHapy»KEHO
3a00JIeBaHUE, KOTOPOE HA3BAIM OKEIThIE JETHY.

B kauyecTBe OCHOBHBIX TIOKa3aTeJIe HSKOJOTMYECKOTO PHUCKA  BBIJCISIOT
CJIEIYIOIIHNE IKOJIOTHYEeCKHe NaToJIOTUM: WHJIMKAaTOpHAs MaToJIOTus,
XapaKTepU3yIolasAcs: BBICOKOM CTEMEHbIO 3aBUCUMOCTH OT  3arpsi3HEHUS
OKpyXxatomei cpenbl (mpodeccruoHanbHbIe OO0JIE3HH, BBICOKHE ITOKA3aTEIH
OHKO03a00JIeBaHMI, TMEpUHATAIHLHOM CMEPTHOCTH, BPOXKIACHHON MaTOJIOTHUH,
TEHETUYECKUEe  JNe(PEeKThl,  aJUIepro3bl,  TOKCWJIOTMYECKHE  MOpaKEHUs);
HKOJIOTMYECKU 3aBHCUMAas MAaTOJIOTHUS, XapaKTEPU3YIOIIAsICs CpeIHEU CTENEHbIO
3aBUCHUMOCTH OT 3arpsi3HEHUSI OKpYsKarolieh cpeabl (OBbIICHHAs: 001ast 1eTcKas
CMEPTHOCTb, BTOPUYHBIC UMMYHOAE(HUIIUTHI, 000CTPEHNE OCHOBHBIX 3a00JI€BaHUI
B CBS3M C YXYJIICHHEM METEOOOCTAHOBKH); JKOJOTHYECKU OOYCIOBJICHHAsS
MaTOJIOTHS, XapaKTEPHU3YIOIIAsCSd YMEPEHHOM CTENEeHbI0 3aBUCUMOCTH  OT
3arpsi3HEHUS OKpYXKarolier cpenbl (0oee BhICOKass 3a00J1€Ba€MOCTh C BPEMEHHOM
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yTpaToi paboTOCIIOCOOHOCTH, XPOHUUYECKHE OPOHXUTHI M ITHEBMOHHMH Y B3POCIBIX
u feTen).

DKOJIOTHYECKAsl CHUTyallds B Halled CTpaHe IO-IPEKHEMY OCTAaeTcsl KpailHe
TPEBOKHOW M CONPOBOXAAETCS YXYJAUIEHUEM OCHOBHBIX IOKa3aTejed 3740pOBbs
HACEJICHUsI, BKIIIOYAsl 30POBbE ACTEH PAHHErO0 BO3pacTa, pOCTOM CMEPTHOCTH U
CHI)KEHHEM CpEIHEH MPOAOLKUTENIBHOCTH KM3HHU. J[ocTaTOyHO cKa3aTh, 4TO B
HacTosmiee Bpems O0osee 100 KpynmHBIX TOpOAOB M PETMOHOB CTPaHbI, BKIHOYAs
KpacHosipckuii  kpail, XapakTEepuU3yIOTCS HEOIarompusiTHOM sl  370pOBbS
YeJioBeKa 3KOJIOTUYECKOW 00CTAHOBKOM.

B Hacrosiee BpeMs B YCIOBUAX HECTAOWIHHOW SKOHOMUYECKOW CHUTYyalluu
3JJ0POBbE CTAHOBUTCS €II€ U OCHOBHOM 3KOHOMHUYECKON CUJIOW. BOJIBHON 4elloBEeK
KOHIICHTPUPYETCS TOJBKO Ha TMpo0JjeMax CBOEro oOpraHusmMa U abCOIIOTHO
yTpaulBaeT UHTEPEC K OKPYKAIOIIEMy MUPY, HE MOXKET paboTaTh U 3apadaThiBaTh
HOpMaJIbHO. B Hamel crpaHe B HAcToslIEe BPEMs CIOKUJIACh OYEHb CIIOXKHAs
nemorpaguyeckass o0CTaHOBKa, KOTopas OJu3Ka K KPUTHUYECKOM: yBEIMYMIIACH
JeTCcKasi CcMepTHOCTh (B 3 pa3za BbIIIE E€BPOINEIHCKON); YMEHBIIUIACh
MPOJIOJKUTENBHOCTD JKU3HU, B TOM YUCJIE Y MYKUYUH 10 65—67 net, uto Ha 15 ner
MEHbIIIE, YeM B EBporre.

Eme Oonee cnoxHas curyarus HaOJMIOJAeTCs B HAIleM peruoHe. Tak, 1o
dbenepanbHBIM KPUTEPUSIM OIEHKH YPOBHEH pokaaeMocTH, B KpacHosipckoM kpae
MoKa3zaTeab HaxoauTcsl Ha Hu3koM ypoBHe (0T 10,0 1o 14,9 va 1 000 Hacenenus).
MunaaeHndyeckasi CMEpTHOCTb B Kpae BbIlIE, 4eM B cpeaHeM no Poccun. CyMMapHbIi
ko3 dunmeHT poxaaemoctd He npesbimaer — 1,33 (1,24 B ropoxe u 1,79 Ha
cene). Oxumaemasi MPOAOKUTENBHOCTD KU3HU MIPU POKAEHUH B Kpae (63,0 ner)
HIKE, 4eM B cpenHem 1o Poccum (65,1 ronma). [IpoaomKuTenbHOCTb >KU3HU
MY>XYMH B Kpa€ MEHbIIE, 4YeM >KEHIIMH, Ha 13,1 roga BcleICTBHE BBICOKOMU
CMEPTHOCTH MY>KUHMH TPYJOCIOCOOHOTO Bo3pacTa. CHUXEHHUE DPOXKIAEMOCTH U
BBICOKAsi CMEpPTHOCTh HACEJIeHHs] TPYAOCIOCOOHOTO0 BO3pacTa TMOBIUSIM Ha
COBPEMEHHBI BO3PAaCTHOW COCTaB xuTeneh B pernoHe. B KpacHosipckom kpae
CJIOKUJICA PETPECCUBHBIN TUI HaceJeHus, koraa nois aul crapuie S50 get (27 %)
npesbimaer oy Jui ot 0—14 mer (17 %). B 2005 r. obmas 3abosieBaeMOCTh
B3pOCIIOro HacesneHus: kpas coctapisuia 1 274,1 cnydas va 1 000 Hacenenusi, 4To
Bbilie ypoBHs 2001 r. Ha 22,8 npouenta. Bo3pocna u 3aboneBaemocts. [{aHHbIN
nokaszarenb coctaBui 553,4 cinyuas Ha 1 000 yenoBeK HaceleHHs] U MPEBBICHI
ypoBenb 2001 r. Ha 16,8 npornieHTa.

TexHorennble (pakTopbl BO3AeHCTBUS HAa 4eaoBeKa.OCHOBHBIMHM (aKTOpamMu
TEXHOI'C€HHOI'O XapaKTepa, OKAa3blBAIOIIMMHU HETAaTHUBHOE BIIMSHUE Ha 370pPOBbE,
SBIISIIOTCSA XUMHUECKOE U (PU3NUECKOE 3arpsi3HEHHE OKPY KoL cpebl.

Xumuueckoe 3arpsi3HeHue OKPpYXKAKOLIEH cpeabl 7| 310pOBbE
yeJsioBeKa. YenoBeueckoe OOLIECTBO MOCTOSHHO MOJBEP)KEHO SBHBIM, a Yalle
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BCETO CKPBITHIM  BO3JCHCTBUSIM  pPa3sHOOOpA3HBIX TMOTEHIMAILHO BPEAHBIX
(dakTOpOB, B TOM YMHCJIE MHOTOYUCIEHHBIX XUMHUYECKUX BEIIECTB. YTpo3a
3JI0POBBIO YEJIOBEKA M €ro 0JIaromoJIyduto, CBSI3aHHAs ¢ TAKMM HEOJIaronmpusTHHIM
BO3JICMICTBHUEM, BBI3BIBACT CETOJHS pAcTyillee OCECIOKONWCTBO, YTO IIOBBIIIAET
OTBETCTBEHHOCTh IIPH PACIPOCTPaHCHUH MH(OPMAIIMK 00 UCTUHHBIX MaciTadax u
YPOBHSIX KOJIOTHYECKOM OMaCHOCTH.

[Ipn paccMOTpeHUM HETATUBHOI'O BO3AEHCTBHS, KOTOPOE MOTYT HAaHECTH BPEIHBIC
XUMHAYECKHE BEILIECTBA YEIIOBEKY, CIEAYyET Pa3jinyaTh BEIIECTBA, BBI3BIBAOLINE
npsiMO€ TOKCHUYECKOE JACHCTBHME Ha OpPraHM3M 4YesloBeKa (OCTpas, XpOHHUYecKas
TOKCUYHOCTb M [Ip.), @ TaKKe€ KOCBEHHOE BIIMSAHHME HA >KUBbIE OpPTraHU3MBI,
CBSI3aHHBIE C YEJIIOBEKOM TPOPUUYECKUM UM UHBIM ITYTAMHU.

Cpenr TOKCHKAaHTOB PEAKO BCTPEUAIOTCA COEIMHEHUs, O0JIaJarolife OCTpOil
TOKCUYHOCTBIO, T. €. BBI3BIBAIOINE PE3KUE MOPAKEHUs (OTPABJICHHS) OPraHU3Ma,
BIUIOTh J0 CMEPTEIBHBIX, MOCIE NMONAJaHNus B OPTaHU3M OJHOKPATHOW BBICOKOU
no3bl. Takue cuTyauuu OOBIYHO BO3HUKAIOT MPU aBAPUNHBIX WIIU JAPYTHX OBICTPO
IPOTEKAIOUIUX KPUTHUYECKUX CUTYyalHUsAX, KOTOpPbIE MO reorpaduueckoi CUTyanuu
OTHECEHBI K 30HAM 3apaKCHUS.

Yaie npuxoauTcsl CTaJKUBAThCSA C TaK HA3bIBAEMBIM XPOHUYECKUM TOKCHUUYECKUM
JNEUCTBUEM, MPOSIBISIOIEMCS IIOCTENEHHO, NPHU JUIMTEIBHOM BO3ICHCTBUU Ha
OpPTaHHW3M MalbIX 703 TOKCHMKAaHTOB, OOJaNalolUX KyMYJSTUBHBIM 3((HEeKToM.
KyMynsaTuBHOE JEHCTBHE KOBapHO, TaK Kak IIOCJIE€ CKpBITOIO MEpHOJa
HE3aMETHOTO HAKOIUICHUS TOKCHYECKOW M03bl MOXET HacTymaThb HeoOpaTumoe
nopaxkenue. K yuciay TOKCHKaHTOB, O0JaalOIIUX KyMYJISITABHBIM TOKCHYECKUM
JEHUCTBUEM, OTHOCST COEAMHEHUS TSKEIbIX METAJUIOB (CBUHEL, PTYTh, KaAMUU U
Ip.), COEAMHEHHUS MBbIIbsIKa, (TOpa, TaJOr€HAPOMATUYECKUE YIIIEBOJAOPOAbI
(monmuxsiopupoBanubie Oudenwmnsl, AT, monuxmopanOEH30AMOKCUHBI U Ap.).
Ecnn B mporecce HaKkoIIEHUS CyMMapHas J03a OyJeT HIKE MOpAXKaroLIei, TO
ToKkcuyeckne HPGeKTsl OyIyT BBIPAXKEHbI cJIa00 WM OyayT MPOSBIATHCA
HecenMPpUUIeCKUMHU CUMIITOMAMH.

XPpOHUYECKUE OTpaBJIEHUS BCTPEYAIOTCS JIOBOJIBHO YacTO, HO OHHU PEIKO
peructpupyrorcsi. CTaTUCTUYECKH [OCTOBEPHAsl 3aBUCUMOCTb OT 3arps3HEHUs
XUMUYECKUMH  BEIIECTBAMM  aTMOC(EpPHOTrO  BO3JyXa YCTAHOBJEHA s
3a00sieBaHUN OPOHXMUTOM, THEBMOHUEN, SM(PU3EMON JIETKHUX, a TAKKE JIJIST OCTPBIX
pecnupaTopHbIX 3a0oeBaHUM. 3arpsi3HEHHs aTMOC(EPHOr0 BO3AyXa BIMUSIOT HA
PE3UCTEHTHOCTh OpraHuW3Ma, 4YTO TMPOSBISETCSs B pOCTe HMHQPEKIIMOHHBIX
3a0osneBaHuil. B HamOonbliell cTeneHu 3arpsi3HeHHe aTMOCHEpHOro BO3AyXa
CKa3bIBaeTCsl Ha TMOKa3aTeliaX 3/J0pOBbs B YpPOAHU3UPOBAHHBIX LIEHTpaxX, B
YaCTHOCTH B TOPOJIaX C PA3BUTOM METALTyprHYE€CKOM, mepepadaTrhIBaromeld u
YTOJIBHOM NPOMBIIUIEHHOCTBI0. Ha TeppuUTOpuMM TakuMX TOPOJIOB BIIMSIIOT Kak
Hecrnienu@uueckue 3arps3HuTeNnH (MblUIb, CEPHUCTBIM AaHTHAPHUA, CEPOBOIOPO/,
OKCHJl YTJIepoJa, caka, TUOKCHJ a30Ta), Tak u cnenuduueckue (prop, ¢eHom,
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MeTaulbl U Ap.). B oOmem oObeMe 3arpsi3HeHUN arMocdepHoro BoO3ayxa
HecnenuUUecKue 3arpsa3HUTENN COCTaBISAIOT cBbile 95 %.

ITo maHHBIM BBIOOpOYHOTO oOOCHeaoBaHus 33 ropomoB Poccum B ropomax ¢
MOBBIIIICHHBIM YPOBHEM 3arpsi3HCHHS CpEIHEee 4YhCI0 3a0oJieBaHUN OpraHoB
IbIxaHusl yBenuuuBaetrcs Ha 41 %, cepaeyHo-cocyaucTon cuctemol — Ha 132 %,
Oone3Hel koxku Ha 176 % U 4Kclio 3JI0Ka4eCTBEHHBIX HOBOOOpa3zoBaHuil — Ha 35
%. MHOTOYNCIICHHBIC WCCICIOBaHUS, TMPOBEACHHBIC B IIOCICIHUE TOJFI,
CBUICTEIBCTBYIOT O TOM, YTO Y JETEH, MPOXUBAOIIMX B pailOHAX C BBICOKUM
YPOBHEM 3arpsi3HCHHS aTMOC(EpHOTO BO3AyXa, OTMEYACTCS HU3KHHA YpOBEHB
(GU3HYECKOTO pPa3BUTHS, KOTOPOE YaCTO OICHUBACTCA KaK JHCTapPMOHHYHOE.
HaGmronaroreecss oTcTaBaHWE YPOBHS OHOJIOTHYECKOTO Pa3BUTHS OT TMACIIOPTHOTO
BO3pacTa CBHJICTEIILCTBYET O BeChMa HEOJArompusATHOM BIIMSHUU 3arpsA3HCHUS
BO3JIYIITHOM Cpebl Ha 3J0POBbE MOIPACTAIOIICTO MTOKOJIEHHUS.

[To cpaBHeHUWIO ¢ APYTMMH WCTOYHUKAMH XHMHYECKOTO 3arpsi3HCHUs (IHIIA,
NMUTHbEBas BOJiAa, MOuYBa) aTMOC(EPHBI BO3AyX MPEACTaBIsIeT cO00H 0co0yIo
OTaCHOCTb, TMOCKOJBbKY Ha €ro MyTH HET XMMHYECKOro 3acioHa. ATMOc(epHOoe
3arpsA3HCHHE B TIEPBYIO OYEpEIb BIHUSACT Ha COMNPOTHBISIEMOCTH OpraHU3Ma,
pE3yNbTaTOM CHIDKEHHUS KOTOPOW CTAHOBUTCS ITOBBINICHHAS 3a00JIeBaEéMOCTh, a
Takke Ipyrue GU3HOJOTHISCKUE N3MEHEHUS OpraHu3Ma.

[lo xapakTepy BO3ACHCTBHSI Ha OpPraHU3M YEJIOBEKa XMMHUYECKHE BEIECTBA
(BpeaHble M OMAaCHBIE) MOJPA3NENAIOTCA: Ha 00IETOKCU4YeCKHe, BbI3bIBAIOIINE
OTpaBJICHME  BCEro  opraHusma  (pTyTh, OKCHJ  yriiepoda,  TOJYOd,
aQHUJIVH);CeHCUOMJIM3UPYIOIIUe, JCHCTBYIONIME KakK allyIepreHbl (ayibJAeTHIbI,
pacTBOpUTEIM U JIaKu HA  OCHOBE  HUTPOCOCIAMHECHUM);HEHPO- H
NCUXOTPOIHBIE, ICHCTBYIONIME HA HEPBHYIO CUCTEMY (HUKOTHH); MyTareHHbIE,
NPUBOJAIIME K W3MEHEHUIO HACJIEJACTBEHHOW WHQOpMAIlMu B TIOJOBBIX U
COMAaTHUYECKUX KJIeTKaX (CBUHEII, paJIuOaKTUBHBIC BemlecTBa, popmanbaerun, AT
(muxJop-nTuQeHUI-TPUXIIOPITAH ) ); KAHIIEPOTreHHbIE, BBI3BIBAIOIINE pPaKOBBIC
3a0oneBanusi (OCH3WIUH, aApPOMATUYECKUE YTIIEBOJOPOJAbI, aMUHOCOCIUHEHMS,
acoect, JIJIT); ¢pudporensl, BEI3bIBAOIMNE  JOOPOKAYECTBEHHBIE  OMYXOJH
(nnokcup TUTAaHa, MUIIEBbIC KpaCHUTEIIH,
KCEHOOMOTHKH); TEPATOTeHbl, BHI3bIBAIOIME TMPU BO3JACHCTBUM HA OpPraHU3M
(3apopllll, PACTYIIUA OPraHU3M)BO3HUKHOBEHHUE YPOJCTB U JPYTUX aHOMAaIUl
pa3BuTUsA (HUKOTHH, AJIKOTOJbCOJAEPKAIIUE MPOAYKTHI, HAPKOTHKU, TATUAOMUI,
QHTUOMOTUKU W  JIp.); IMOPUOTOKCUHBI, SITOBUTHIC JJi1  3apOAbIIICH U
orpasisitomue ux (JAJT, comum umHKa, Menb, psij JEKapCTBEHHBIX MpenapaToB);
BEILIECTBA, BJIMSIONINE HA PENPOAYKTUBHYIO (BOCCO3JaHHME MOTOMCTBA) (PYHKIIMIO
(6enH3oi1, cBUHEII, MapraHell, HUKOTHH).

MexaHnu3mbl BO3JCHUCTBUS XHMHUYECKUX 3arps3HUTEICH HA OpPraHu3M TaKkKe
pas3nuyHbl. BeiaensroT BemecTsa pa3apakarollero 1eMCTBUSA, BO3ICUCTBYIOIIME Ha
CIIM3UCTYI0 000JI0UKY, HEPBHBIE OKOHYAHUS (CEpOBOIOPOJ, OKCU/BI CEPBI U a30Ta,
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aMMUaK, XJIOp, apbl KACIOT U IIeJI0YeH); BEIIECTBA, M3MEHSIOIINE COOTHOIIICHHUE
OKHCJIMUTEIIbHBIX W  BOCCTAaHOBHUTEIBHBIX pEaKIMid B  opraHu3me (030H,
MOHU3UPYIOIIee U3ITyYeHHE, JUOKCUHBI); BEIIECTBA, HEOOPATUMO CBS3BIBAIOIINECS
C OpPraHMYeCKUMH WJIM HEOPraHUYECKHUMH COCAMHEHUSIMU OpraHu3Ma (TsDKelble
METaJIbl, ~ MBIIIBAK, HHUKOTHH, CEJEeH); >KUPOPACTBOPHUMBIC  BEIIECTBA,
Hapymaromue (QyHKIuo  Ouojmornyeckux MemOpaH (OeH30J, CKUMHIap,
JUXJIOPITaH, alleTOH U Jp.); BEIIECTBA, 3aMEMIAI0INe XUMUYECKUE DJIEMEHTHI WU
COCJIMHEHUS B KJIETKE (CTPOHIUH, 1Ie3Uid, OSpUILTHIA | TIp. ).

[Ipn 3TOM OJIHO M TO K€ BEUIECTBO WM (PaKTOP MOXKET OKa3blBaTh BIUSHUE Ha
HECKOJIbKO OPraHOB U TKAHEH.

dusnveckoe 3arpsisHeHHe OKpYy:Kawuieid cpeabl W 310poBbe 4esoBeka. K
OCHOBHBIM  (pusmueckuM ¢akTopaM OKpYKArOIeH Cpelbl, OKa3bIBAIOIINM
HETAaTUBHOE BO3JCUCTBUE HA 3JI0POBHE YEIOBEKA, OTHOCATCS aKyCTHYECKHUE
KoJieOaHus, BUOpALIUS, DIIEKTPOMArHUTHBIE U3Ty4YeHUS, SIICKTPUUECKUI TOK.

AKycTHYecKHMe KoJeOaHus BKIIOYAIOT IIyM, HWH(GPa3ByK, VYIbTPa3ByK M HX
BO3JICHICTBHE HA YEIIOBEKA.

®duznyeckoe MoHATHE 00 aKyCTUYECKHX KOJIEOAHUSX OXBAThIBAET KAK CIBIIIUMBIE,
TaK M HECIBIIHMMbIE KOJi€OaHUs yHpyrux cpel. AKyCTHUYECKHME KoJjeOaHUs B
nuarnaszone 16-20 xI'm, BocnmpHMHMMaeMble YEJIOBEKOM C HOPMAJIBHBIM CIIyXOM,
Ha3bIBAIOTCS 3BYKOBBIMHU. AKYyCTHUYECKHE KoyieOaHud ¢ yacToTod MeHee 16 I'ng
Ha3bIBalOTCS  MH(Qpa3BykoBbiMH, Bbime 20 k[ —  yJIbTpa3ByKOBBIMH.
PacnpocTpaHsisch B MPOCTPaHCTBE, 3BYKOBBIE KOJIEOAHMsI CO3/AAI0T aKyCTHUECKOE
nojie. AKyCTUYECKHE  KOJeOaHWs  MPEACTaBisOT  cOOOM  CIBIIIMMBIE U
HECJBIIIUMBbIE KOJIEOaHUsI yIPYTUX CPE.

IIym npeacTaBisier co0oil  OecrmopsiiouyHOEe COYETaHWE 3BYKOB  Pa3IMYHOU
YacTOTBl M HWHTEHCUBHOCTM (CHJIBI), BO3HUKAIOUIEE IPU MEXAHUYECKHX
Konebanusx B cpenax. C QpU3HONOrMYEecKON TOUKHM 3pEHUs, IIyM — 3TO BCSKUU
HEOJIaronpusiTHO BOCIPUHUMAEMBII 3BYK.

K OCHOBHBIM HCTOYHHMKAM IIyMa OTHOCATCA TPAHCIOPT, B IIEPBYIO OYEpPEIb
aBTOMOOWJIbHBIN, aBUAIIMOHHBIA U JKEJIC3HOJAOPOKHBIM, a TakKe pas3IMYHbIC
MPOMBIIUIEHHBIE W CEJIBLCKOXO3SIMCTBEHHBIEC TIpeanpudaTus. VICTouHuKHM Iryma Ha
MPOU3BOACTBE: CTAaHKH, NPECChl, BHYTPU3ABOJCKOM TPAHCIOPT, CHUCTEMBI
BEHTWISIIIUU, JIEKTPUDUITUPOBAHHBINA UHCTPYMEHT U T. .

[ITym ¢ ypoBHeM 3BYyKOBOro AasieHus A0 30—35 nb npuBbIYEH 71 YEIOBEKA U HE
oecriokout ero. IloBeimienue 3toro ypoBHsi 10 40—70 nb B ycioBusix cpenbl
OOWTaHUs CO3/1a€T 3HAYUTENbHYIO HArpy3Ky Ha HEPBHYIO CHUCTEMY, BbI3bIBas
YXYIIIEHHE CaMOYYBCTBUS, U MPU JJIUTEIHLHOM JEHCTBUU MOXKET OBITh MPUUHMHON
HEBPO30B. Bo3nencTBue myma ypoBHA CBbIlIE€ 75 1b MOXET NMPUBECTH K MOTEPE
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cinyxa. [Ipu neiictBum nryma BeicOkuX ypoBHei (6omee 140 n1b) Bo3Mo»keH pa3phiB
OapabaHHBIX MEPENOHOK, KOHTY3US, a MpH eile 0osiee Bricokux (Oomnee 160 n1b) u
CMEPTb.

B OonblIMHCTBE KPYHHBIX HPOMBIIUIEHHBIX TOPOJOB CYIIECTBYET IIyMOBOE
3arpsi3HEHNE, 3HAYMTEIBHO IPEBBIIAIONIEE AOMyCTUMbIE HOpMBL. Hanpumep, B
TakuX ropojax, kak ExarepunOypr u KpacHosIpck, Ha MarucTpajisix ropoJCKOro
3HAYEHUS YPOBHU 3BYKa COCTABIAIOT 73—95 nb, B ®KUIIBIX TOMax, PacCIlOI0KEHHBIX
Ha KPYIHBIX MarucTpaisix, ypoBHM Iryma nocturarot 62—77 nb, T. e. B 1,5-2 pa3za
MPEBBIILIAIOT MPEJEIbHO JOMYCTUMBIN ypoBeHb myma (40-50 nb).

B OuonoruyeckoM OTHOIIEHUHU LIYM SIBISIETCS 3aMETHBIM CTPECCOBBIM (DakTOpOM
JUIS YeJOBEKa, CIOCOOHBIM BBI3BATH CPBIB TNPUCHOCOOUTEIBHBIX PEAKIIUM.
AKYCTHYECKHI CTpecC MOXET INPUBOJMUTH K Pa3HbIM IPOSBICHUSAM: W3MEHEHUIO
CKOPOCTH JbIXaHUS U MyJbca, HapymieHusM perymsiuu [[HC u oOmena Bermiects,
BO3HMKHOBEHHUIO  CEPJIEYHO-COCYAMCTBIX  3a00J€BaHUM,  TUIEPTOHUYECKOU
00JIe3HHU, a TaKkKe K BOBHHUKHOBEHUIO MPOPECCUOHABHBIX 3a00aeBannil. CTeneHb
IIYMOBOM TMAaTOJIOTMM 3aBUCUT OT HWHTEHCUBHOCTH U MPOAOHKUTEIBHOCTH
BO3JICUCTBUSI M, YTO OYEHb BAXHO, OT HHAMBUAYaJbHOW UYYyBCTBUTEIbHOCTH
OpraHu3Ma K aKyCTHYECKOMY pazApaxuTento. JlMTenbHOe BO3JAEHCTBHE IIyma
BbI3bIBAET  M3MEHEHHE  (U3MOJIOTMUECKUX  pEaKUud, HapylIeHHEe  CHa,
MICUXUYECKOTO M COMATHYECKOTO 3/I0POBbs, PAOOTOCIOCOOHOCTH M CIYXOBOTO
BocnpusaTusi. UHauBHIyanbHas 4yBCTBUTEIBHOCTh YEJIOBEKA K IIYMY COCTaBIISIET
4-17 %. Cuuraercd, 4YTO TMOBBIINICHHAS YYyBCTBUTEIBHOCTh K IIIyMOBOMY
3arpssHeHnio HaOmomaercs y 30 % mogeit, 60 % oOnamaroT HOpMalbHOM
YYBCTBUTEIBHOCTBIO U TOJBKO 10 % — HedyBCTBUTENBHBI K IIymMy. JKEHCKUU U
JNETCKUIl OpraHu3M OCOOCHHO 4YYBCTBUTEIBHBI K IIYMOBOMY BO3JEHCTBHUIO.
Bricokasi uHIMBUyalbHasi YyBCTBUTEIBHOCTh MOXKET ObITh OJIHOW W3 MPUYUH
MOBBIIIEHHON YTOMJIIEMOCTH U Pa3BUTHUS PA3JIMUYHBIX HEBPO30B.

Nudpa3BykoBble KoOJe0aHUS— 1TO HEBUIUMBIE W HECIBIIIUMBIC BOJHBI,
BBI3BIBAIOIINE Y 4YEJIOBEKAa YYBCTBO TIYOOKOW TOJaBIeHHOCTH. McTouHukamu
uH(ppa3Byka Ha TMPOMBINIICHHBIX MPEANPHUATHSIX SBISIOTCS BEHTUISATOPSI,
KOMIIPECCOPHBIE  YCTAaHOBKH, BCE MEJUICHHO BpalllalolIMecs] MAalluHbl |
MexaHu3Mbl. Hamboiiee MOIMHBIMH HMCTOYHUKAMH WH(Gpa3ByKa  SBISTFOTCS
peakTUBHBIEC JBUTaTeNd. B OOBIUHBIX YCIOBUSAX TOPOJCKON M MPOU3BOJACTBEHHON
cpenbl ypoBHU WHGpa3ByKa HEBEIMKH, HO Jaxe claldblii HWHPPA3BYK OT
TOPOJICKOTO TPAHCIIOPTa BXOAMUT B OOIIMIT ITyMOBO# ()OH TOPOAA M CIIY)KUT OJTHOU
Y3 IPUYHH HEPBHOM YCTAIOCTHU KUTEIIEH.

Nudpa3zByk — xkonebanuss yacrtotor Huxe 20 I'm. I[logaBnsromiee ducio
COBPEMEHHBIX JIFOJICH HE CIBINIAT aKyCTUYECKUe Kojiebanust yactotoit Hke 40 I,
MakcumalibHble  YPOBHM  HH3KOYACTOTHBIX  aKyCTHYECKUX  KojeOaHwili  OT
MPOMBIILJIEHHBIX W TPAaHCHOPTHBIX MCTOYHUKOB naocturaroT 100-110 ab. Ilpu
ypoBHe oT 110 go 150 nb u Oosiee OH MOXET BBI3BIBAThH Y JIIOACH HENPUATHBIE
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Cy6’b€KTI/IBHBIe OIYIICHHUA U MHOTI'OYMCIICHHBIC PCAKTHBHBIC U3MCHCHUS, K YHUCITY
KOTOPBIX CJICAYCT OTHECTH H3MCHCHHA B LICHTp&J'IBHOfI HGpBHOfI, CCpAaACUYHO-
COCYI[PICTOﬁ )41 ,HBIX&TCHLHOﬁ CHUCTCMaAX, BCCTI/I6YJI}IpHOM dHaJIn3aTopc.

Nudpa3Byk BpeaeH s 4YelOBEKa BO BCEX Ciydyasx — cla0blii HMH(]pa3ByK
JEUCTBYET Ha BHYTPEHHEE YXO M BbI3BIBAET CHMITOMBI MOPCKOW O0i€3HHU,
CWIbHBIA — BBI3BIBAET MOBPEKJIECHUE BHYTPEHHUX OPraHOB M3-3a CHJIBHOM HX
BuOpamu. WH]pa3BykoBoe BO3AEHCTBUE CpeAHEH CHUJIBI CIOCOOHO CTaTh
OpUYUHOM cnenoThl. WMH(Ppa3Byk MOXKET «COBHUraTh» 4YacTOThl HAaCTPOUKH
BHYTPEHHHX OPTaHOB, BCEJIUTh B YEJIOBEKA YyBCTBO TOCKH, MTAHMYECKOTO CTpaxa,
OLLYIIEHUS X0J10/1a, OECTIOKOKUCTBO, IPOKb B MO3BOHOUYHUKE. [lonanast B pe3oHaHc
c OmopuTMaMM 4esoBeka, MH(]Ppa3ByK 0c0O0 BHICOKOW MHTEHCHBHOCTH CIOCOOEH
BBI3BaTh MTHOBEHHYIO CMEPTb.

YabTpa3Byk.MolilHbIE yIBTPA3BYKOBBIE KOJICOAHUS HU3KOW YAaCTOTHI U BBICOKOU
WHTEHCUBHOCTU HCIOJIB3YIOTCS B MPOU3BOJACTBE MJI TEXHOJOTMYECKHUX IIEJCH:
OUMCTKA JIeTalield, cBapkKa, CBepiieHWe, naiika MetaioB. boiee cialbie
yIBTPa3BYKOBBIE KOJICOaHMS UCIIOIb3YIOTCS B JTHArHOCTHKE, TSI
HCCIICIOBATEIILCKUX 1CJICH.

B mosie ynmbTpa3ByKOBBIX KOJICOAHWI B JKMBBIX TKaHSIX YJIBTPa3BYK OKa3bIBACT
MEXaHUYECKOe, TEPMHUECKOe, (U3MKO-XUMHUUECKOE BO3JCHCTBUE (MHKPOMACCAXK
KIETOK ¥ TkaHeid). [lpu STOM aKTUBM3HPYIOTCS OOMEHHBIC IMPOIIECCHI,
MOBBIMIAIOTCS WMMYHHBIE CBOWCTBA OpraHm3Ma. YJIbTPa3BYK  OKa3bIBaeT
BEIPOKEHHOE 00€300JIMBarOIIee, CIMa3MOJIUTHIECKOE, MPOTHBOBOCTIAIIUTEIHLHOE U
OOIIETOHM3UPYIOIIEE JCUCTBUE, CTUMYJIUPYET KpoBo- U JuMdooOpalieHue,
YCKOPSIET pereHePaTHBHBIC MPOIIECCHI, YIIydIIaeT TPOPHUKY TKaHEH.

VYnbpTpa3Byk 00MagaeT TiIaBHBIM OOpa3oM JIOKAJIbHBIM JEMCTBMEM Ha OpraHU3M,
IIOCKOJIBKY II€pelaeTcsd IpU HEMOCPEACTBEHHOM KOHTAKTE C HMCTOYHUKOM
yJIbTPa3ByKOBBIX KOJ€OaHUNH. YIIbTpa3BYyKOBbIE KOJI€OaHUs, T'€HEpUpPYyEMbIE
HU3KOYaCTOTHBIM IIPOMBIIIJICHHBIM 000pyI0OBaHUEM, OKa3bIBAIOT
HEOJIaronpusATHOE  BJIMSIHUE  HA  OpraHu3M  4esoBeka.  JlnurenbHoe
CUCTEMATHYECKOE BO3JAEHUCTBUE yIbTPa3BYyKa, pACIPOCTPAHAIOIIETOCS BO3YLLIHBIM
IIyTEM, BBI3BIBAET W3MEHEHHSI HEPBHOM, CEPACYHO-COCYAUCTONM M DHIAOKPUHHOU
CHCTEM, CIIyXOBOIO U BECTHOyJIIpHOro aHanu3aropoB. Haubosee xapakTepHbIM
ABJSIETCS HAJIMYME BETETATUBHO-COCYAMCTOM JUCTOHMM MW ACTEHHYECKOIO
cuHapoma. CTerneHb BBIPaKEHHOCTH W3MEHEHHMI B OPraHU3ME YEJIOBEKA 3aBUCHUT
OT WHTEHCUBHOCTH W JUINTEIBHOCTH BO3JCHCTBHUS HAa HEro YyJibTpa3ByKa H
YCUJIMBAETCS MPH HAIMYUKA B CIEKTPE BBICOKOYACTOTHOrO IIyMa, IPU 3TOM
IIPUCOEIUHACTCS BBIPAXKEHHOE CHW)KEHHME Cllyxa. B ciydae NpoAODKEHUS
KOHTAKTa C yJIbTPa3BYKOM yKa3aHHbIE pacCTpOiicTBa MpuoOpeTaroT 0osiee CTOMKUI
xapakrep. [Ipm nelcTBUM JIOKAJIBHOIO YJBTPAa3ByKa BO3HUKAKOT SBJICHUSA
BErE€TaTUBHOI'O IOJIMHEBPUTA PYK (PEXE HOT) PAa3HOM CTENEHH BBIPAXKEHHOCTH,
BIUIOTh /10 PA3BHUTHUS Mape3a KUCTEW W NPEAIUIEYHH, BETre€TaTHUBHO-COCYIHUCTOU
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nucyHKIUU. YIIbTpa3ByKOBbIC KOJIEOAHUsI, MPOHUKASI B OPraHU3M, MOTYT BBI3BaTh
B TKaHSX BOCIAJIEHUE, KPOBOU3IUSHUE, HEKPO3 (THOEIb KIETOK U TKaHEH ).

XapakTtep WU3MEHEHUW B OpPraHW3ME 3aBUCHUT OT J03bl BO3JACHCTBUS YJIbTPa3BYyKa.
Mansie no3b1 — ypoBeHb 3Byka 80-90 nb — maroT ctumynupytonmii dpdext —
MHUKpPOMAacCax, yCKOpeHUEe 0OMEHHBIX MpoleccoB. bobiine 10361 — ypOBEHB 3ByKa
120 u 6onee n1b — narot nopaxaromiuit 3G Pexr.

BuoOpauus npeacrapisieT co00il CI0XKHBIN KoJie0aTeNbHbIA MPOLECC C MIUPOKUM
JMana3oHoOM 4acTOT, BO3HUKAIOIIMN B YINPYTHUX TejlaxX WU Telax B pe3yibTare
nepesayd KojaeOaTenbHOM PHEPrMH OT KAaKOro-TO MEXaHMYECKOro MCTOYHMKA. B
ropojax UCTOYHUKaMU BHOpaIUH CIy’KaT B NIEPBYIO O4Yepeb TPAHCIIOPT, a TAaKKe
HEKOTOPBIE IPOU3BOJICTBA.

BuOpanust otHocuTcs K (QakropaMm, oO0JagatOlMM BBICOKOW OHOJOTMYECKON
aKTUBHOCTBIO. BBIPa)KEHHOCTh OTBETHBIX pPEaKIMil OpraHu3Ma OOYCIOBIMBAETCS
IJIaBHBIM ~ 00pa3oM  CWJIOM  MEXaHWYeCKOro BO3JCHCTBHS HAa HEro Hu
OMOMEXaHMYEeCKMMH CBOMCTBaMHU 4elloBeueckoro Ttena. JleiictBue BuOpamuu
3aBUCUT OT 4YacTOThl M aMIUIMTYAbl KOJEOaHUM, MPOJOJIKHUTEIBHOCTH
BO3JICUCTBHUS, MECTA IIPWIOKEHHUS U T. [I.

BoszneiicTBue BuOpanmu Ha YeloBeKa KIACCH(UIMPYIOT: MO CIOCO0y mepemaadu
KoJe0aHui yenoBeKy (001ast BUOpaius nepeaaeTcsi 4epes3 OrnopHbIE MOBEPXHOCTH
Ha TEJO CHUJIIETO WM CTOSIIETO YeJIOBEKa; JOKalbHAs — Yepe3 PyKu); IO
HaTpaBJICHUIO JCHCTBUs (BepTUKaJIbHAs, TOPU3OHTAIbHAS OT MPABOTO IuleYa K
JeBOMY, OT CIHMHBI K TPYyJH); N0 BPEMEHHOH XapaKTepHCTHKe (TOCTOsSHHAs,
HETOCTOSTHHA ).

Mo1tHOCTh K0Je0aTeTbHOTO Mporecca B 30HE KOHTAKTa W BPEMs 3TOTO0 KOHTAKTa
SIBIITFOTCS] TJIABHBIMH TIapaMeTpPaMU, OMPEACISIONUME Pa3BUTHE BUOPAIMOHHBIX
MaTOJIOTHI 4YeNloBeKa. B Hacrosiee Bpemsi BUOpAllMOHHAS MATOJOTHS CTOUT Ha
BTOpPOM MecTe (TIociie MbUIEBBIX) cpeau npod3adoieBaHUA.

Breigenstor Tpu Buja BHOpPAllMOHHOW TIATOJIOTHHM OT BO3ACHCTBHS  OOIIEH,
JIOKANbHOM MU TONUYKOOOpa3Hoil BuOpanuid. [Ipu BAMSHUM HA OpraHU3M OOIIMX
BUOpaIMii B MEPBYIO O4Yepelb CTPalaeT HEPBHAS CUCTEMA, OMTOPHO-BUTATEIbHBIN
anmapar, a TaKXe aHaJu3aTOPbl: BECTUOYJSPHBIA, 3PUTEIbHBINA, TaKTHJIbHBIN.
OO0mmass HU3KOYaCTOTHAsI BUOpAIHsI OKa3bIBAET BIMSHUE HA OOMEHHBIE TIPOIIECCHI,
MPOSIBJISIIONINECS ~ M3MEHEHHWEM  yTIEBOAHOTO,  OEIKOBOro,  (HDEepMEHTHOTO,
BUTAMHHHOTO M XOJECTEPHUHOBOTO OOMEHa, OMOXUMHUYECKHUX TOKa3aTeIei KPOBHU.
JlokanbHasi BUOpAIMsl BBI3BIBAET CIAa3Mbl COCYJIOB KHUCTH, MPEAIICYUil, HapyIIas
CHA0XEHUE KOHEUYHOCTEW KPOBBIO, NePOPMHUPYET U YMEHBIIACT MOJBUXHOCTh
cyctaBoB. (OcoOeHHO omacHa TOJIYKOOOpa3Hash BHOpaius, BbI3bIBAIOIIAS
MUKPOTPAaBMbl ~ pPa3IMYHBIX TKAaHEH C  TOCJIEAYIOIIMMH  PEaAKTHUBHBIMU
u3MeHeHusiMu. BuOpo0oiie3Hb MOKET pa3BUThCs uepe3 8—15 er.
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Jluua, mojaBepraromyecs: BO3JCUCTBUIO BUOpAIlMU OKPYKAlOIIEeH Cpe/bl, yaile
OOJICIOT  CEepPACYHO-COCYJIUCTHIMA UM HEPBHBIMH 3a00JEBaHUSIMU UM  OOBIYHO
YKaITYIOTCS Ha HEBAXKHOE CAMOYYBCTBHUE.

DJIEKTPOMATHUTHbIE HM3Jy4YeHHsi. OlieKTpomarHuTHeie mons (OMII) B
OKpYXalolllel Cpelle CO3JAl0T JIMHUU AIIEKTPOIepeaad, 3JeKTpooOopya0BaHUE,
AIIEKTPONPUOOPHI — BCE TEXHUYECKUE CHCTEMbI, T€HEPUPYIOIINE, MEPENaoIIne U
UCIIOJIB3YIOIINE 3JIEKTPOMAarHUTHYIO 3Hepruto. JliMrenbHOE BO3ACHCTBUE Ha
yenoBeka OMII npombinieHHoN vacToThl (50 1) BBI3BIBAET TOJIOBHBIE 00JIH,
BSJIOCTb, CHU)KEHHE naMsTH, paccTporcTBO CHa, MOBBIILICHHYIO
pa3ipaXUTeNbHOCTh, O0NM B ceplue U T. 1. JlelicTBHMe Ha OpraHu3M YeJoBEKa
OMII omnpenensieTcss 4acTOTOW 3JIEKTpOMarHUTHoro wusnydenus (OMMU), ero
WHTEHCUBHOCTBIO, TPOJOJDKUTEIBHOCThIO, WHIWBHUIYAJIbHBIMH OCOOCHHOCTSIMU
opranu3zMa. boinbinyto 4acTe crnekTpa HeumoHusupyrommx OMMU  cocraBisioT
pPaAMOBOJIHBI, MEHBIIYI0O YacTh — KOJie0aHUS ONTHYECKOro JIhara3oHa:
unppakpacnoe nznyuenue (MK), Buagumoe ynprpaduoneroroe uznyuenue (Y D).

DNEeKTPOMArHUTHBIE HU3IYYEHUS PaJUOYacCTOT HIMPOKO HCMOJB3YIOTCS B CBS3H,
TeaepaguoBelaHuU, B MEAUIIMHE, PaAN0JIOKAIuH, 1e(heKTOCKOIIUU U T. 1.

BosznelictBue OMMU pagunodacTtoT Ha OpraHu3M OIPEAEIAETCS IUIOTHOCTBIO ITOTOKA
DHEPIUM, YaCTOTOM H3JIyYEHHs], MPOJOJLKUTEIBHOCTBIO BO3IECHCTBUS, Pa3MEpOM
00JTy4aeMoi MOBEPXHOCTH, MHANBUAYAIbHBIMU OCOOCHHOCTSIMU OpraHu3Ma | T. JI.
CneactBueM mnoryiomieHuss sHeprun OMMW  OpraHu3sMoM 4YesoBeKa SBIISAETCS
MOBBIIIEHUE TeMmIlepaTypbl opraHoB. BoznaeiictBue OMU ocobeHHO BpenHO s
ri1a3 u Koxu. Tak, 00JlydeHHe IJ1a3 MOKET MPUBECTU K MOMYTHEHHUIO XPyCTalINKa
(kaTapakTe), BO3MOXHBI 0XOrM poroBuubl. Ilpu mnmurensHoMm nedictBun OMMU
BO3MOXHBI paccrporictBa B I[HC, cepaeyno-cocyaucToi W HSHIOKPUHHOMU
CUCTeME; M3MEHEHHEe OOMEHa BeIleCTB U COCTaBa KPOBH; MOXKET HaOI0IaTbCs
BBINIAJICHUE BOJIOC, JIOMKOCTh HOTITEW, CHM)KEHHE Beca. B cilyyae aBapHilHBIX
cuTyauui  Bozgedcteue OMM  compoBOXIaeTcss  CepAEYHO-COCYAUCTHIMU
paccrpoiictBaMu ¢ OOMOpOKaMH, ydyalleHHMEM Myjbca U  CHU)KCHHEM
apTEpUAIBHOTO JNABJICHUS.

BozneiicteBue OMM  onthueckoro Auamna3zoHa: HMHQPAKpACHOrO, BUAMMOIO
(cBeTOBOr0), yAbTPa(HUOIECTOBOTO U3JIYYECHUN Ha 4YeJIOBEKa MPUHIUIHAIHLHOTO
paznuuusi He uMeroT. llpu Bo3aedcTBUM HMH(ppPaKpacHOro u3NydeHus (mpu
XPOHUYECKOM OOJyYE€HHUH) TPOUCXOJUT PE3KOE paCUIMPEHHE KaluUISpOB,
YCWJICHHE MUTMEHTAlUU KOXHU — KpacHbI 1BeT Juua. [Ipu ocTpoM nmoBpexeHun
BO3MOXHBI OXKOTU KOXH, MOpakeHUe ria3. YO uznydeHue SBISETCS KU3ZHEHHO
HEOOXOAUMBIM  (DAKTOPOM, OKa3bIBAIOIIUM  OJaroTBOPHOE CTUMYJIHMPYIOIIEE
BIIMAHUE HAa opraHu3M. OnTuMaiibHbie 103bl Y PU aKTUBU3UPYIOT AESATEILHOCTH
cepama, ooMen BemiecTB. Hambomnee ysa3sum s YOU — rna3. BosgelictBue Ha
KOXY BbIpa)KaeTcsi B BOCHAJEHHH C TMOKPACHEHHUEM, IIOSIBIICHUM I1y3bIPEH,
HOBBIILIEHUH TEMIIEPATYypbl, 03HO0A, TOJIOBHON 0OOJIH.
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Jlazepnoe uznyuenue (JIN) — ocoOwiit Bug OMU. Crenennr BozneiictBus JIM Ha
OpraHu3M 3aBUCHUT OT MHTCHCHBHOCTH W3JIyYCHHs, BpeMEHU Bo3nehcTBus. [lpu
OOJIydeHHH TJ1a3 JIETKO TTOBPEXKIAACTCS POTOBUIIA M XPYCTAIHK (HarpeB XpycTaanKa
NPUBOJUT K OOpa3oBaHHWIO KaTapakThl). [loBpexaeHHE KOXH MOXKET OBITh
Pa3IMYHBIM: OT TIOKPACHEHUS 10 OOYTIMBaHHUS.

DJIEeKTPUYecKoe IoJie IPOMBIIUIEHHOW YacTOThl  SIBJSIETCS  OMOJOTMYECKH
nercTByromM  paktopom  okpyxatomeid cpenpl. Ilpum  cucrematuyeckom
BO3JICUCTBUM JJIEKTPUYECKOTO TMOJIA, HANPSIKEHHOCTh KOTOPOTO ITPEBBIIIAET
NPEAEIBHO JOMYCTUMBIA YPOBEHb, Y YEJIIOBEKA MOTYT BO3HHUKHYTh H3MEHEHUS
(YHKUHMOHATBHOTO COCTOSIHUSI HEPBHOM, CEPJIEYHO-COCYAMCTOW W SHIOKPUHHOMN
CUCTEM, a TaKXe HEKOTOPhIX OOMEHHBIX MPOLECCOB, HMMYHOJIOTHYECKON
PEaKTUBHOCTH OpraHU3Ma M €ro BOCIPOU3BOJUTENBHON (PYHKINH.

JleicTBHE DIIEKTPUYECKOrO TOKAa HA JKUBYK) TKAaHb HOCHUT Pa3HOCTOPOHHHM
xapaktep. [Ipoxoas depe3 Teno yeraoBEKa, AIIEKTPUUECKUI TOK MPOU3BOJUT
TEPMHUYECKOE, BJIEKTPOJIUTUYECKOE, MEXAHMYECKOE U OMOJIOTMYECKOE IEHCTBUE.
Tepmuueckoe JeHCTBHE TMPOSIBISETCS OKOraMH OTIEIbHBIX YYaCTKOB TeJa,
HarpeBOM /IO BBICOKOW TeMIMepaTypbl OPTaHOB, PACIONIOXKEHHBIX Ha MyTH TOKA.
DNEKTPOIIUTUYECKOE JCHCTBUE BBIPAXKACTCS B HAPYHICHUH (PUIUKO-XUMUYECKOTO
cocTaBa M CBOMCTB pAa3JIMYHBIX JKUJIKOCTEH oOpraHu3ma (KpoBH, JUM(BbI).
MexaHnueckoe OEHCTBHE TOKA MPUBOAUT K pa3pblBy TKaHEW oOpraHu3sMa B
pe3ynbraTe  aJIeKTpoAMHaMudeckoro s@dgekra. buonornueckoe aelictBue
MPOSIBIISIETCSI  CYJAOPOKHBIM ~ COKPAlIEHUEM MBI, a TaKXe HapylIeHueM
BHYTPEHHUX OHOJOrHYecKux MnpoueccoB. OT MOpakeHUs! 3JIEKTPUUECKHUM TOKOM
YEJIOBEK IMOJYy4YaeT 3JEKTPOTpaBMbl (MecTHbe U oOmue). O0ume HapyleHus: ot
NIEKTPUYECKOrO0  yAapa — CYJIOpPOrdM, OCTaHOBKa JbIXaHUS, CEpPACHYHOU
nesTenbHocTH. K MECTHbIM TpaBMaM OTHOCST: OXOTH, METAIM3ALMI0 KOXKHU
(MpOHUKHOBEHHE B HEE PA3IMYHBIX YaCTHUI] MeTajla MpU €ro pacijiaBiICHUM),
MEXaHUYECKUE TOBPEKACHUS, HIIEKTPUUECKHE 3HAKW (YIUIOTHEHHBIE YYaCTKU
CEeporo Mim OJeAHO-KENATOro LBETa, 0€3001€3HEHHBI U OBICTPO MPOXOJISAT).

Hcxon nopakeHus: 4eaoBeKa 3JEKTPOTOKOM 3aBUCUT OT MHOTHX (DaKTOPOB: CHJIbI
TOKa, BPEMEHM NPOXOXKJIEHHA €ro uepe3 opranusM u Ap. Ha comporusieHune
OpraHu3Ma BO3JCUCTBUIO 3JIEKTPOTOKA OKA3bIBAET BIHMSHHUE TaKke (PU3NYECKOE U
IICUXUYECKOE COCTOSIHME YEJIOBEKA: HE3J0POBBE, YTOMIIEHHE, I'OJIOJI, ONbSHEHUE,
IMOLIMOHAILHOE BO30Y’KICHHE, NPUBOASIIINE K CHIKCHHIO COMPOTHBICHHUS.
HeGnaronpusitHplid  knuMar  (MOBBILIEHHAsT TEMIlepaTypa M BIAXKHOCTB)
YBEIMYHMBAIOT OMACHOCTb MOPAXKEHHS TOKOM.

JlomyCTUMBIM CUMUTAETCAd TOK, MPU KOTOPOM YEIOBEK MOXKET CaMOCTOSITEIIBHO
OCBOOOJIMTHCS OT AJIEKTPUUECKON TETIH.

Xoxa padoThI:
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1.Chopmynupyiite u 3anuimiuTe BbIBOJ O (akTopax, MOJOXKUTEIBHO U
OTPHUIIATEJILHO BIMSIONIMX Ha OPTaHU3M UYeJIOBEKa.

2.I1oaroToBUTH YCTHOE COOOIIEHHE C MIpe3eHTaluel 1no (axkrtopam cpembl
oOuTaHus M 3I0pOBbsl HacejeHus: VIpKyTckoil 00JacTH, UCHOJIb3Ysl AIEKTPOHHBIN
HOCHTEIIb.

IIpakTuyeckoe 3ansaiTme Ne 9. buorexHojoruss Kak Hayka W IPOU3BOJICTBO.
OCHOBHbIE HAMPABJIEHUS COBPEMEHHON OMOTEXHOJIOTHHU. MeToabl OMOTEXHOJIOTUH.
OOBbeKThl OWOTEXHOJOTUU. OITHUKA OHOTEXHOJOTMYECKHMX U TEHETHYECKUX
HKCIIEPUMEHTOB.

[IpaBuna moucka M aHanM3a OHOAKOJOTMYECKOM HWH(MOpPMALMU U3 Pa3IUYHBIX
MCTOYHUKOB (Hay4yHass W y4eOHO-Hay4yHasl JHUTepaTrypa, CpeICTBa MacCOBOMU
uH(popmaimu, cetb IHTepHET U Apyrue)

IIpakTnueckoe 3ansitue Ne 10. Pa3BuTue npoMbIIUIeHHOW OMOTEXHOJOTUN U €€
MPUMEHEHHUE B JKM3HU YEJIOBEKa, MOUCK M aHalu3 HHQPOpMAIUU U3 Pa3TUIHBIX
HUCTOYHUKOB (HayuyHass W ydeOHO-Hay4yHas JUTEpaTrypa, CpelCTBa MacCOBOU
uH(OPMAIMHU O Pa3BUTHH MPOMBIIIJICHHOW OMOTEXHOJIOTUH (TI0 TpyIIaMm).

[lenp: WCTONB30BAHKME 3HAHHUS O COBPEMEHHOM E€CTECTBEHHO-HAYYHOH KapTHHE
Mupa B 00pa3oBaTelbHON M TPO(ECCHOHATBLHON MeATeTbHOCTH; BO3MOKHOCTHU
UH(OPMAITMOHHON CpeIbl A1 00eCcTieUeHHsI MPOTYKTHBHOTO CaMO00Opa30oBaHus
OGopynoBaHue: WHCTPYKTHBHAsT  KapTouyka, mpe3eHTamus «l eHeTnueckas
WHKXCHEPHs», MHTCPAKTUBHAS JTOCKA, IPOSKTOP, KOJOHKH, HOYyTOYKH C BBIXOJIOM B
WHTEPHET.

CnpaBouHbIii MaTepUaJl
['eHHast MHXXEHEpPUSA - 3TO CyMMa METOJOB, MO3BOJAIOIIUX NMEPEHOCUTHh T€HBI U3
OJIHOTO OpraHu3ma B JPYrod, WIM - OTO TEXHOJIOTUS HAIMPaBICHHOTO
KOHCTPYHUPOBAHUS HOBBIX OMOJIOTHYECKUX OOBEKTOB.
['enHast WHXXEHEpUs HE SBISETCA HAYKOM — 9TO TOJHKO HAOOpP MHCTPYMEHTOB,
WCIIOJIB3YIOIIMMA  COBPEMEHHBIE JOCTMIKEHUS KJIECTOYHOM U MOJIEKYJISIPHOU
OMOJIOTHH, TEHETUKU, MUKPOOUOIOTHUU U BUPYCOJIOTHH.
PaGoThl 10 M3MEHEHUIO CYIIECTBYIONUX OPTaHWMYECKUX (POPM CTaim BO3MOKHBI
TOJIBKO TIOCNie TOro, kak B 1953 romy Obina pacmmdpoBana monekyrna JIHK.
YennoBek, HAKOHEIl, MOHSJI CYUIHOCTh I'€Ha, €ro 3HaueHHe sl OEJIKOB, MPOYMUTA
KOJI TEHOMOB JHMBBIX OPTaHU3MOB M €CTECTBEHHO HE CTAJl OCTAHABJIMBATHCA HA
JOCTUTHYTOM. B Jnymax Jrojeil BO3HHUKIO CHIBHOE JKEIAHUE «TBOPUTHY
JKUBOTHBIM W PACTUTENBHBIA MHUP IUIAHETBI MO CBOEMYy ycMOTpeHuto. C
MOPa3UTEIbHOW HACTOWYMBOCTHIO W YHNOPCTBOM YEJIOBEK CTaldl J0OMBAThCS
MOCTABJIEHHOW 1€MW M K KOHIy mepBoro necstuiiethss XXI Beka JOCTUT OYEHb
MHoOroro. OH HayyuWJici BBIACNIATH T'€H W3 OpraHW3Ma U CUHTE3UPOBATh €ro B
7a00paTOPHBIX YCIOBUSX; OCBOWJI TEXHOJOTMM BHUJOU3ZMEHEHHUs TeHa s
IPUIaHKUS €My HY)XHOU CTPYKTYpPBI; HAIIEN CIOCOOBI BBEACHHUS B SIAPO KIETKH
peoOpa3oBaHHOTO T'€HAa M MPUCOEANHEHUS €ro K CYIIECTBYIONIUM T€HETHUYECKUM
o0pa3oBaHUsM.
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MeToapl TEHHON MHXKEHEPUU:

1. T'ubpugosoruyeckuii aHaJiu3 - OCHOBHOW MeToj TeHeTuku. OH OCHOBaH Ha
VCIIOJIb30BAHUN CHUCTEMBl CKPCIIMBAHUSA B DPAJLE ITOKOJICHUM Ul OIPENEIICHUs
XapakTepa HacJieI0BaHusl IIPU3HAKOB U CBOMCTB.

2. I'eHeaJIOTMYECKUII METOJ 3aKJI0YaeTCsl B HMCIOJIb30BAHUHM POJIOCIOBHBIX. Jlis
M3y4YEHUs 3aKOHOMEPHOCTEM HACIEJAOBaHHMS IPU3HAKOB, B TOM YHCIIE
HACJIEICTBEHHBIX O0JIe3HEH. DTOT METOJ B MEPBYIO Ouepeih MPUHUMACTCS MPHU
V3y4YE€HUHN HACJIEACTBEHHOCTH Y€JIOBEKA U MEJIJICHHO IUIOISIINXCS )KUBOTHBIX.

3. lluTOoreHeTHYeCKHil METOJ| CIY>XUT JUIsl W3YyUYECHHUS CTPOEHUS XPOMOCOM, HUX
peIUIMKauu U PyHKIMOHUPOBAHUS, XPOMOCOMHBIX MEPECTPOEK U U3MEHUYUBOCTU
yuciaa XxpoMocoM. C TMOMOIIBI0 IIMTOTEHETHUKU BBISBISIOT pa3Hble OOJE3HH U
AHOMAJINM, CBSI3aHHBIC C HAPYIIEHUEM B CTPOCHHHM XPOMOCOM M HM3MEHECHHE HX
quca.

4. TlomynsUMOHHO - CTaTHYECKUM METOJ TPUMEHsIETCs TMpu o0paboTKe
pe3yJbTATOB CKPEIIMBAHUN, HW3YYECHHUS CBS3U MEXKIYy MNpU3HAKAMHU, AaHaJIU3e
T€HETUYECKOU CTPYKTYPhI NOMYJISALUMN U T. 1.

5. VMMyHOreHETMYECKHH METOJ  BKJIIOUYAKOT  CEPOJIOTMYECKHME  METOMbI,
UMMYHO3JIEKTpOodOpe3 U JIp., KOT UCTIONB3YIOT JUIsl U3yUYEHHUS TPYIIN KPOBU, OCIIKOB
U (EepMEHTOB CBHIBOPOTKM KpOBH TKaHe. C €ro MmoMoNIbI0 MOYKHO YCTaHOBHTH
UMMYHOJIOTHYECKYI0 HECOBMECTUMOCTb, BBISIBUTH UMMYHOIC(DUITUTHI U T.JI.

6. OHTOreHETUYECKUII METOJI UCIOJIb3YIOT JJIsl aHalli3a JEUCTBUS U MPOSBICHUE
T€HOB B OHTOIC€HE3€ IIPU PA3JIMYHBIX YCIOBUSX Cpeapl. s U3ydeHus sBICHUU
HACJICICTBEHHOCTH " M3MEHUYUBOCTH WCTIOJIB3YIOT OMOXUMHUYECKUH,
(U3MOIOTUYECKUI U APYTUE METO/IbI.

Texnonorus pekomOouHaHTHBIX JIHK ncnonb3yer cineayromnye MeToIbl:

1. cnenudpuueckoe pacmemnenne JHK pecrpunupyronmmu  Hykiea3amu,
YCKOPSIIOIIIEE BBIJICICHUE U MAHUTTYJISILIUU C OTACIbHBIMU T€HAMM;

2. OBICTpPOE CEKBEHHUPOBAHUE BCEX HYKJICOTHAOB ouuieHHOM (parmente JHK,
YTO  IIO3BOJIIET  ONPENENIUTh  TPaHUIBl TI€HAa U aMUHOKHUCIOTHYIO
IIOCJIEIOBATENBHOCTD, KOAUPYEMYIO UM;

3. koHcTpyupoBanue pexkomouHanTHoi /JHK;

4. Tubpuan3anys HyKJICHHOBBIX KHUCIIOT, TIO3BOJISIFOIIAS BBISBIATH CHICIIU(MUIECKUAC
nocinenopatenbHocty PHK  wmm  JIHK ¢ Oo;pmielr  TOYHOCTBIO U
YyBCTBUTEJILHOCTBIO;

5. xnonupoBanue JIHK: ammiudukamus in vitro ¢ OMOIIbIO IEMHOMN
nojiuMepasHo peakuuu uiaud BBenaeHue ¢parmenta JIHK B Oakrepuanbuyto
KJIETKY, KOTOpasli TI0cJie TakoW TpaHc(opMaiuu BOCIIPOU3BOIUT 3TOT (PparMeHT B
MUJJIMOHAX KOIHM;

6. BBeneHue pekomObuHanTHo JIHK B KiieTku Miiv opraHu3Msl.

Takxe ecTb OCHOBHBIE MEXAHU3Mbl TE€HHOW HHXXEHEpUHU. TeXHOJIOrus
pexkomoOunanTHoM JIHK. CyTh TeHHOM HMH)XEHEPHM CBOIUTCSA K CIEAYIOIIEMY:
OumoJyiorn, 3Has, KaKOil I'eH 3a 4To OoTBedacT, Bhiaeisitor ero m3 JHK omnoro
opranuzma u BcrpauBaroT B JIHK npyroro. B pesynprate MOXHO 3acTaBUTH
KJIETKY CHHTE3WPOBAaTh HOBBIE OEJIKH, YTO MPHUAACT OpPraHU3MY HOBBIC CBOMCTBA.
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OOmeH reHeTHuecKoi HHPOpMALIMEH TPOUCXOJIUT U B IPUPOJE, HO TOJIBKO MEKITY
ocobsiMu oxHoro Bujaa. Ciydyan >Ke CKpelMBaHUS OcO0€i pa3HbIX BHUIOB
(Hanpumep, cOOaKH U BOJIKA) SIBJISIOTCS UCKIIOUEHUEM.

[lepeHoCc TeHOB OT poAuUTENEd K NMOTOMKAaM BHYTPHM OJHOTO BHJAA HAa3bIBAETCS
BEPTUKAIBHBIM. Tak Kak BO3HHUKAIOIIME MPH 3TOM OCOOHW, KaKk MPaBUIIO, OYCHBb
MOXO0XHW HAa POJUTENICH, B MPUPOJIE TEHETHUECKHUM ammapaT o0JajaeT BBICOKOMH
TOYHOCTBIO U 00E€CIIEUNBAET IOCTOSTHCTBO KaXK0r0 BUAA.

Bcé sTo cramo Bo3MokHO Omaromaps (epMeHTamM — oOpa3oBaHHUSIM Ha OCHOBE
Oenka, OTBEYAIOIIMM 3a OpraHU3alUi0 paboThl KIETKU. B 4acTHOCTH, MOXKHO
Ha3BaThb Takue (PEepMEHTHI, Kak pecTpukraspl. OgHa M3 UX (PYHKUMN — 3amura
KJIETKH OT MHOPOJHBIX TeHOB. Uyxas JJHK paspesaercsa atum HanEXHbIM CTpaxeM
Ha OTHEJIbHBIE YACTH, NMPUYEM CYIIECTBYET MHOXKECTBO PA3JIMYHBIX PECTPUKTA3,
Ka/J1asi U3 KOTOPBIX HAHOCHUT yJap B CTPOTO ONPENEIEHHOM MECTE.

[Togo6paB Habop Takux (EepMEHTOB, MOKHO 0€3 TpyJa pacwiCHSITh MOJEKYJTy Ha
TpeOyeMble Y4acTKU. 3aTeM HEOOXOJUMO UX COEIMHUTH, HO yKe MO-HOBOMY. TyT
MIOMOTAeT IPUPOJHOE CBOMCTBO T€HETUYECKOTO MaTepuaia BOCCOEOUHATHCS APYT
c apyrom. [Tomortiib B 3TOM OKa3bIBaIOT TakKe (PEPMEHTHI JINTa3bl, 3a/1a4ya KOTOPbIX
3aKJII0YACTCSI MMEHHO B COCAMHEHUHU JBYX MOJIEKYJ C OOpa3oBaHHEM HOBOMU
XUMHUYECKOU CBSI3H.

Hemnoxoxwuit Hu Ha uto rubpua co3nan. [Ipeacrasiser on coboit monexkymy JJHK,
HECYLIYI0 HOBYIO TE€HETHYecKylo HHpopMmanuu. Takoe oOpa3oBaHue B T'€HHOH
WH)KCHEpUH Ha3bIBalOT BEKTOpOM. Ero rmaBHas 3amaya — nepegada HOBOU
IIPOrpaMMbl BOCIIPOM3BOJICTBA HAMEUECHHOMY JUISl OTOW LIEJIA KUBOMY OPTraHHU3MY.
Ho Benp mocienHudl MOXET €€  NPOUTHOPUPOBATH, OTTOPTHYTh WU
PYKOBOJCTBOBATHCS TOJBKO POJIHBIMA N'€HETHUYECKUMH MPOrPaMMaMH.

Takoe HEBO3MOXHO, Onarojaps SIBI€HUIO, KOTOPOE HOCUT Ha3BaHUE
TpaHchopmanus y OakTepuil U TpaHc(]ekius y dyenoBeka U KUBOTHBIX. CyTh €ro
3aKJII0YaeTcsi B TOM, 4YTO €CJIM KJIETKa OpraHu3Ma IOrjoTujia CBOOOJHYIO
mozekyiy JJHK u3 okpyxkaromien cpeapl, TO OHa BCErja BCTPAUBACT €€ B TEHOM.
Or1o Bime4y€T 3a cOOOM TMOSBIEHHWE Yy TaKOM KIETKHM HOBBIX HACJEICTBEHHBIX
MPU3HAKOB, 3amporpaMmupoBaHHbix B morioménnyto JIHK. IToatomy, 4toOni
HOBasi TeHETUYECKasl MporpaMma Hadaja paboTaTh, HEOOXOAUMO TOJBKO OJHO, —
yTOOBI OHA OKa3ajach B HYXKHOM KJETKE. DTO CAENaTh HE MPOCTO, TaK KaK TaKoe
CIIOKHOE 00pa30oBaHUE, KaK KJIETKA, UMEET MHOYKECTBO 3AIUTHBIX MEXAHH3MOB,
NPENSATCTBYIOUUX MPOHUKHOBEHUIO B HEE Uy KEPOAHBIX OOBEKTOB.

VYcTaHOBIIEHBI  TpU ~ OCHOBHBIX ~ MEXaHM3Ma  JIaTEPaJbHOTO  IEpEeHoca:
TpaHchopMalysl, KOHbIOTaUsl U TPAHCTYKIIHSL.

1. Tpanchopmauusi — 3TO HOpMaibHas (¢u3HoJOrHYecKass (QyHKUUS oOMeHa
IreHEeTHYECKUM MaTEpHAIOM Y HEKOTOPBIX OAKTEPHIA.

2. KoHbroranuss MMEeT HAaUMEHBIIEE YUCIO OTPAHUYECHHU JJIsi MEXBUIOBOIO
oOMeHa TeHeTHYeCKOl HHpOpMalMe, HO MpeanosaraeT TECHbIM (U3MYECKHit
KOHTaKT MEX/Jy MUKPOOPTaHU3MaMH, JIETYE BCETO JOCTUKUMBINA B OMOIJICHKAX.
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3. Tpancnykmus (ot nar. transductio — mnepemelnieHue) — 3TO MEPEeHOC
T€HETUYECKOT0 MaTepuaia U3 OJHOM KJIETKU B JIPYTYIO C MOMOIIBI HEKOTOPBIX
BUpPYCOB (6akTepuodaros), 4To NPUBOJAUT K U3MEHEHHUIO HACIIEICTBEHHBIX CBOWCTB
KJIETKH PEIUITUEHTA.

K naubonee omacHbIM 3a00JI€BaHUSIM, BBI3BIBAEMBIM BUPYCAMU Yy >KUBOTHBIX U
YeJI0BeKa, OTHOCAT OSMIEHCTBO, OCITy, rpurl, moauomuenut, CIIN ]I, rematut u ap.
Bupycel 0051a7a10T BUPYJIEHTHOCTh — 3TO CTEMEHb OOJIE3HETBOPHOTO JICUCTBUS
Mukpoba. Ee MoXHO paccmaTpuBaTh KaK CIOCOOHOCTh aJamlTHPOBATHCS K
OpraHU3My XO35IMHA U MPEO0JIEBATh €ro 3al[UTHBIE MEXaHU3MBI.

DJIEKTPOHHBIE PECYPCHI

1. [DJIEKTPOHHBIN pecypc]. — Pexum
noctymna:http://znanium.com/catalog/product/460545

2. Bek reHeTHKH U BEK OMOTEXHOJIOTUHU Ha MyTH K PeITaKTUPOBAHUIO T€HOMA
YeJioBeKa:

Mounorpadus / I'nazko B.U., Uemiko B.®., Usanunxkas JI.B. - M.:KVYPC, 2017. -
560 c. - Pexum

noctymna: http://znanium.com/catalog/product/792846

3. CazanoB A. A. Ocnosbl reHetuku - CI10.: JIT'Y um. A. C. Ilymkuna, 2012. -
240 c. — Pexum gocrtyna: http://znanium.com/catalog/product/445015

3ananue: Ucnonb3yss cCOpaBOYHBIM MaTrepuall W DJIEKTPOHHBIE  PECYPCHI,
BBITIOJTHUTE MUHHU-IIPOEKT - «JOCTHKEHUS T€HHON WHKEHEPUI

IIpakTnyeckoe 3ansitue Ne 11. Pa3Butue npoMbIIUIEHHOW OMOTEXHOJOTUU U €€
NPUMEHEHUE B XKU3HU YEJIOBEKA, MOUCK M aHAIW3 MH(OpMAUU M3 Pa3IUUHBIX
MCTOYHUKOB (HaydyHass W Yy4eOHO-HayuyHasl JHUTEepaTrypa, CpelICTBa MacCOBOMU
uHpopmaimu, cetb IHTepHET U Apyrue)

Keiicol Ha ananu3 wuHQOpMAUMU O pa3BUTUU IPOMBIIUICHHON
OMOTEXHOJIOTHUH (IO TPYIIIam)

IIpumep keiica

®opmMyIUpPOBKa 3a1aHUS:

brotexHoI0russ — KOMILJIEKCHAsI HAyKa, HAlpaBJICHHAs! HA MOJIyYEHUE
IIEJICBOTO MPOAYKTA, C TIOMOIILI0 OMO0OBEKTOB MUKPOOHOTO, pPACTUTEIHLHOTO
Y KUBOTHOTI'O IIPOUCXOKICHHUS.

MenuiuHckass OMOTEXHOJIOTHS — OTpacib, IEIb KOTOPOH CO3/aHHE
JUArHOCTUYECKHUX, MNPOQUIAKTUYECKUX M JIe4eOHbIX MpenaparoB, OHA
M3y4aeT BO3MOYKHOCTH HCIIOJb30BaHUS MUKPOOPTAHU3MOB, JUISl TOJYyYEHUS
AMUHOKHUCJIOT, BHUTAMHHOB, (EPMEHTOB, AaHTUOMOTHKOB, OPTaHUYECKUX
KHCJIOT.

Caxapnblii guabet — 310 3a00JIeBaHKe 0OMEHA BEIIECTB, MPU KOTOPOM
B OpraHM3M€ HE XBaTaeT WHCYJMHA, a B KPOBU IOBBIIIAETCSA COACPIKAHUE
caxapa. ConepkaHue caxapa B KpPOBH HEOOXOAMMO Jii HOPMaJIbHOTO
GyHKIMOHUPOBAHUS  KIETOK.  WHCynWH,  KOTOpBIM  BhIpaOaThIBacT
HOJDKEITyI0UHAsl kKeye3a, 00ecedrBaeT MPOHUKHOBEHUE TIIIOKO3bl B KJIETKH,

HO MHOTJA MPOUCXOIUT cOOW BBIPAOOTKM MHCYJMHA W KJIETKa HE MOJy4aeT
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HEOOXOIMMOT0 TTUTAaHUsI, a Caxap HAKaIlJIMBAeTCs B KPOBU. DTO MPUBOJIUT K
BO3HUKHOBEHHUIO CaxapHOro aualdera pas3HbIX THUIIOB, OJMH M3 KOTOPBIX
ABIIAETCS MHCYJIMHO3aBUCUMBIM. [Ipu TakoMm THme caxapHOoro jguabdera
3a00JIEBIIMH JTOJKEH BCIO KM3Hb BBOJUTH C€0€ MHBEKIIMU UHCYJIMHA.

[To manabIM cTtatuctuku, B 2014 r. KonudecTBO OOJIBHBIX CaXapHBIM
muabetoB B Poccwmiickoit deneparuu cocrtaBuwio 387 muH uenoBek. [lo
HEKOTOPBIM JaHHBIM 3Ta I pa KaxAblid ToJ1 yBeIHnIuBaeTcs Ha 5%.

3ananue: HaWaUTE UM TOPOAHAIM3UPYUTE pa3IMYHbIE HCTOYHHKU
uHpopmaru (HaydyHas ¥ yd4eOHO-HaydHas JIMTEpaTypa, CPeiCcTBAa MAacCOBOU
uH(popmaiuu, cetb MHTEpHET U Apyrue) no teme keica. OTBETbTE Ha BONPOC
Ha OCHOBE HalAeHHBbIX JaHHbBIX: C 4Yem CBA3aH pPOCT 3a00JEBaEMOCTH
caxapHbIM JAHa0ETOM CpeAu B3pOCIOrO HACENEHUS U  OMOJIOKEHUE
3aboneBanus? Kakue mepbl mporiakTUKu caxapHOro auabera MOXKHO
peanu3oBaTh B MOBCEOHEBHOW XM3HU Kaxxaomy u3 Hac? Kak pa3BuBasioch
MPOU3BOJICTBO HMHCYJIMHA M C KaKUMH STHYECKUMH HOpPMaMu MpPH STOM
CTAJIKUBAJIUCH yUCHBIE?

[ToaroToBhTE YyCTHOE COOOIIEHUE C TMPE3CHTAlUe, B KOTOPOM
HEO0OXOIMMO OTPA3UTh:

1. Caxapublif 11abeT — IPUUUHBI, CAMIITOMBI, TMATHOCTUKA U JICUCHUE;

2. PacpocTpaHEHHOCTh CaXapHOTO nuadeTa Cper HACEICHUS] CBOETO
pEeruoHa 3a MocJeHue TPU ToJ1a, MPOAHATM3UPOBAB HAYUYHBIC MyOIUKAIIUU U
CTATUCTUYECKYI0 OTYETHOCTh (B TOM 4YHUCJIE OTYETHl [ OCyaapCTBEHHOIO
peecTpa caxapHoro guadera);

3. PacnpocTpaHeHHOCTh caxapHOro juabera CcpeAau HaceleHUs
Poccuiickoit penepanuu 3a nocieHue TpU rojia, MPOAHAIU3UPOBAB HAYUHbIE
nyoJIMKallUM W CTAaTUCTUYECKYK) OTYETHOCTh (B TOM 4YHCIE OTYETHI
["ocynapcTBEHHOTO peecTpa caxapHoro nuadera);

4. TlpennonaraeMble MPUYMHBI U3MEHEHUS 3a00JIEBAEMOCTH CaxapHbIM
I1a0eTOM U UX 00OOCHOBAHHE;

5. Bo3moskHbIE TPOUTAKTUYECKHE MEPOTTPUSITHS;

4. MeTonbl TOTYy4YEHHS] UHCYJIMHA;

5. OTpa3ute dTUYECKHUE ACTICKThI MCIIOIb30BaHNUS OMOTEXHOJIOTUN TIPU
MPOU3BOJICTBE UHCYJIMHA.

IIpakTuyeckoe 3ansatue Ne 12. 3ammra keiica: IlpencraBineHue pe3ynbTaToOB
pelieHus KelcoB (BBICTYIJICHUE C MPE3EHTAILIUEH )

[lenap: YMeTh aHaIM3UpOBaTh HHPOPMALIMIO U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHas
U yueOHO-Hay4yHas JuTepaTypa, CpeJcTBa MaccoBoi nHpopmanuu, cetb uTepHer
U JpyTHe) U TOHOCUTH €€ B MAcChl; pa3BUTHE YMEHUS (PUKCHpPOBATH Pe3yJbTaThl
npoAeNaHHOW  paboThl, BBIIEIATH TJIaBHOE; (opMHpOBaHHE  OCO3HAHUSA
IPAKTUYECKOIO  3HAYEHUsT NOPHOOpPETaeMbIX  yYMEHUW JUId  JaJIbHEeWIen
npo¢eCCUOHANILHON JIeATeIbHOCTH

OO0opy/ioBaHKE: WHTEPAKTUBHAS JOCKa, IMPOEKTOpP, HOYTOYKH C BBIXOJIOM B
UHTEPHET.
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Kpurtepuu oneHKH npe3eHTanun

1. ConepxarenbHblii kputepuit: [IpaBunbHbIA BEIOOpP TEMbl, 3HAHUE NpPEIMETa U
CBOOOJHOE  BJaJCHHE  TEKCTOM, TIPAMOTHOE  HCIOJb30BaHHE  HAYYHOM
TEPMUHOJIOTHH, UMIIPOBU3ALIUS, PEUEBOI ITUKET

2. Jlornueckuii kpurepuii: CTpOMHOE JIOTUKO-KOMIIO3UIIMOHHOE OCTPOEHUE PEUH,
JI0Ka3aTEIbHOCTh, apIYMEHTUPOBAHHOCTD

3. PeueBoil kputepuii: Mcnonab30BaHuE S3BIKOBBIX M HESI3BIKOBBIX (11033, MaHEPHI
U Tp.) CPEACTB BBIPA3UTEIBHOCTH; (OHETHUECKas OpraHu3alus peuw,
IPaBUIBHOCTD YAAPEHHUS, YETKAS TUKIUS, JIOTHUECKUE YIAPEHUS U TIp.

4. Tlcuxonmornueckuili kputepuil: B3ammopeiicTBue ¢ aynuropueit (mpsamas u
oOpaTHasi CBSI3b), 3HAHME W Yy4Y€T 3aKOHOB BOCIHPHATHS pPEYH, HMCIOJIb30BAHHE
Pa3JINYHBIX IPUEMOB IIPUBIICYEHNS U AKTUBU3ALIMM BHUMAaHUS

5. Kputepuii  coOmroaeHuss  AU3aHH-DPrOHOMHYECKMX  TpeOOBaHUU K
KOMITbIOTEpHOU Tipe3eHTanuu: CoOntofeHbl TpeOOBaHUs K IEPBOMY U MOCIETHUM
claiijlaM, MpOCIEXKUBAECTCA OOOCHOBAHHAS TOCIEAOBATENBHOCTh CIANWAOB M
uHpoOpMaIlMK Ha Claiax, HeoOXOJUMOE U JOCTATOYHOE KOJIWYECTBO (OTO- U
BUJIEOMATEPUAIIOB, y4eT 0COOEHHOCTEM BOCIIPUATHS rpaduyueckoit
(wumrocTpaTUBHOM) uWHGOpMAIMK, KOPPEeKTHOoe coueTtaHue QoHa u Trpadukwy,
JV3aiH NPE3EHTAlNU HE IPOTUBOPEUNT €€ COAEPKaHUI0, TPAMOTHOE COOTHECEHUE
YCTHOTO BBICTYIUIEHUSI M KOMITBIOTEPHOTO COMPOBOXKICHHS, 00llee BeUaTICHHE
OT MYJIbTUMEAUINHOMN MPE3CHTALIUN

Kpurepuu oneHuBanusi padboTbl 00y4ar0IUXCA

OrneHka «5» (OTJIMYHO)

YpoBeHb 3HaHMI U yMEHUU cTyAeHTa cooTBeTcTBYeT TpeboBanuam ®I'OC CIIO,
IpeanojaraeT rpaMoTHOE, JIOTUYHOE HU3JI0KEHHE paldoThl (Kak B YCTHOW, TaK U
NUCBMEHHOM (popMe), MOKA3bIBAET MOJHOE OBJIAJICHUE COJEP)KAHHEM MaTepuara;
JIETKO OPUEHTUPYETCs B MPOpabOTaHHOM MaTepHalie, yMEET CBSA3BIBATH TEOPHUIO C
MPAKTUKOM, pellaTh MPaKkTUYECKHUE 3a/1aud, BbICKA3bIBaTh U OOOCHOBBIBATH CBOM
CYKICHUS.

Omnenka «4» (xopoiio)

YpoBeHb 3HaHUI U YMEHUN CTyAeHTa cOOTBETCTBYeT TpeboBanusim ®I'OC CIIO,
IpeanoiaraeT rpaMOTHOE U3JI0KEHHE padoThl (Kak B YCTHOM, TaK M NMUCbMEHHOU
dbopme), HO couepxkaHne W ¢GopMa OTBETa HMEIOT OTACIbHBIE HETOYHOCTH;
OpUEHTHpYETCSd B NpOpabOTaHHOM MaTepuaje, YMEET CBA3BIBATh TEOPUIO C
IIPAaKTUKOM, pelaTh NPaKTHYECKUE 3aJa4M, BBICKA3bIBaTh CBOM CYXIECHUSA, HO HE
yYMEET JI0Ka3aTeIbHO UX 0OOCHOBATH.

Onenka «3» (yI0BIETBOPUTEIHHO)

YpoBeHb 3HaHMI U yMEHUU cTyAeHTa cooTBeTcTBYeT TpeboBanusam OI'OC CIIO,
npeanosiaraeT rpaMoOTHOE, U3JI0KEHUE padoThl (KaK B YCTHOM, TaK U MUCbMEHHOU
dopme), HO copepkaHue U (opma OTBETa HEIMOCIENOBATEIbHBI, JOMYCKAIOTCS
HETOYHOCTH B OIpPEICICHUU IOHITUH, B NPUMEHEHWM 3HAHUU ISl PEIICHUs
IPAaKTUYECKUX 3aJa4; HE CIIOCOOEH BhICKA3bIBaTh CBOU CYKICHHUS.
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4. HNHPOPMAIMOHHOE OBECIIEYHEHHUE
MNPAKTUYECKHUX U JJABOPATOPHBIX 3AHATHUI

4.1 OcHOBHBIE MeYaTHbIE W (UJIM) JJIEKTPOHHbIE U3AHUSA:

O-1. Aradonosa, . b. buonorus: 6a3oBblii ypoBeHb: yueOHuk / W. b.
AradonoBa, A. A. Kamenckuii, B. 1. CuornazoB. — Mocksa: I[Ipocsenienue,
2024. — 271 ¢. — ISBN 978-5-09-113524-4. — Tekct: snekTpoHHbIl // JlaHb:
ANEKTPOHHO-OnbOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/409217
(mara ob6pamenus: 20.01.2025). — Pexxum nocrtymna: Jj1s aBTOPHU3. MOJIb30BaTENCH.

4.2 JlonoJIHUTEJbHBbIE MeYaTHble W (MJIM) JJIEKTPOHHbIE W3IAHUS
(3J71eKTpOHHBIE pecypcebl):

JI-1. MamonroB, C.I'. O6mas Ouonorusi: Yded. s CTYJCHTOB CPEIHHUX
npod. yueb. 3aBenenuit / C.I'. MamonTos, B.b. 3axapoB. — 8-e uzn., crep. — M.:
Brrcmr. mk.; 2007. — 317 c.: ui.

J1-2. 3axapos, B.b. O6mas 6uonorus: Yueb. mius 10-11 k1. obmeoOpa3oBar.
VYupexnenuii / B.b. 3axapos, C.I'. MamonTos, H.1. Conun. — M.: JIpoda, 2003. —
624 c.: un.

J1-3. Bes 6uonorusi. CoBpemeHHasi OMoJiorusi, CTaTbi, HOBOCTH, OMOIMOTEKA
[OnexTpoHHBIN pecypc]. — Pexxum npoctyma: www.url: https://www.sbio.info/. —
20.01.2025.

J1-4. TenekOMMYyHUKAITMOHHBIE BUKTOPUHBI MO0 OMOJIOTUUM — DKOJIOTUU Ha
cepBepe BopoHexkckoro yHuBepcUTeTa [DIEKTPOHHBIM pecypc]. — Pexum
noctyna: www.url: https://biology.ru/. — 20.01.2025.
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5. JIMCT U3MEHEHUH U JONOJHEHWH, BHECEHHBIX B
METOAUYECKHE YKA3ZAHUA

Ne u3mMeHeHuUs, 1aTa BHeCEHHU s, N CTPAHUIbI ¢ U3MEHEHHEeM

Bruio Craao

OcHoBaHue:

HOIIIIHCL JUIA, BHECHICIO N3MCHCHUA
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