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BBEJIEHUE

B MeToanueckux ykazaHHUSX MPEICTaBICHbI MPAKTUYECKHUE 3aHATH 10 OCHOBHBIM pa3/iesiaM
€CTEeCTBO3HAHUS, KOTOPBIE MPEAHA3HAYCHBI IS CTYACHTOB IEPBOro Kypca crenuansHoctu 44.02.03
[Tenaroruka JONOIHUTEIHLHOTO 00pa30BaHUs B 00IACTH MY3bIKaJIbHOM JESITEIbHOCTH

Kaxnas pabora BKiIrouaeT B ceOs: Ha3BaHHE TEMBI, LIEJIb PA0OTHI, KPATKHH TEOPETHYECKUN Ma-
Tepuas, OMUCaHhe XoJa paboThl, KOHTPOJIBHBIE BOMPOCH! s (POPMYIUPOBAHUS BBIBOJA IO padoTe,
yKa3aHus 110 COCTaBJICHHUIO OTYETa, KPUTEPUH OLIEHKH U CIIMCOK JIUTEPATYPHI.

Meroauueckne yka3aHusl JUIs BBIITOJHEHUS NMPAKTUYECKUX PabOT MOMOTYT CTyJeHTaM Oolee
MIOJTHO YCBOUTDH TEOPETUYECKUN MaTepHall 0 €CTECTBO3HAHUIO.

EcrecTBo3HaHUE SIBIISETCSA KaK TEOPETUUYECKUM KYypCOM B O3HAKOMJICHHH CTYJCHTOB C OCHOBHBI-
MU JTallaMH COBPEMEHHON HayKH, TaK M HCTOYHMKOM ()OPMHUPOBAHHS HMHTEIIEKTA, JOTMYECKOTrO

MBIIICHHS, TPAKTUYECKUX HABBIKOB.
B pe3ynbrare nzydeHus: eCTECTBO3ZHAHUS Ha 0a30BOM YPOBHE Kypca CTYJCHT JI0JIKEH

3HAMb/NOHUMAMD |

o CMBICJI ITOHATHN: €CTECTBEHHOHAYYHBIM METOJ IO3HAHMS, DJIEKTPOMAarHUTHOE I0JE U
3JIEKTPOMArHUTHBIE BOJIHBI, KBAHT, IEPUOIUUECKHI 3aKOH, XUMHUUYECKas CBSA3b, XUMHUUECKasl PEAKLHUs,
MaKpOMOJIeKyJia, Oelok, Karaau3atop, gepMeHT, kietka, muddepenuuanus kierok, JJHK, Bupyc,
OuosoruuecKas BONIOINH, OMopa3HooOpa3ue, OpraHu3M, MOMyIsALuUs, IKocucTeMa, ouocdepa;

. BKJIAJ] BEJIMKUX YYEHBIX B (POPMHUPOBAHUH COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI
MUDa;

ymemp:

® T[PUBOJIUTH MPHMEPHl DSKCIIEPHUMEHTOB W HaOMIOIeHUH, 00OCHOBBIBAIOUINX: AaTOMHO-
MOJIEKYJIIPHOE CTPOEHHE BEIECTBA, CYIIECTBOBAHUE IEKTPOMATHUTHOIO IIOJISI U B3aUMOCBSI3b JJIEK-
TPUYECKOTO W MAarHUTHOTO IOJIEH, BOJHOBBIE U KOPITYCKYJISpHBbIE CBOWCTBA CBETa, HEOOPATHMOCTH
TEIUIOBBIX IIPOILIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPHI MOJIEKYJ, 3aBUCUMOCTb CKOPO-
CTH XMMHYECKON PEaKIMK OT TEMIIEPATyphl U KaTaJIU3aTOPOB, KJIETOYHOE CTPOCHHUE KUBBIX OPTraHu3-
MoB, ponb JIHK kakx HOcuTenst HacnencTBeHHOM MH(pOpMaIK, 3BOIIOLHIO KUBON MPUPOIbI, B3aUMO-
CBSI3b KOMIIOHEHTOB 9KOCUCTEMBI, BIIUSHUE ACATEIbHOCTH YEJIOBEKA HA DKOCUCTEMBI;

e O0BACHATH NPUKIAJHOE 3HAUEHHE BAKHEHIIMX TOCTH)KEHUI B 00JacTH €CTECTBEHHBIX
HayK, BOIIPOCHI MOJIYYEHHUSI CMHTETHMUECKHUX MAaTE€pUaJIOB C 33JaHHBIMM CBOWCTBAaMH, CO3JaHUS OUO-
TEXHOJIOTUH, JeueHHs NHPEKIIMOHHBIX 3a00JIeBaHUN, OXpaHbl OKPYKAIOIIEeH Cpebl;

e  BBUIBMIaTh TMIOTE3BI U MpEUIaraTh MyTH UX IMPOBEPKH; JIE1AaTh BBIBOJBI HA OCHOBE JKCIIE-
PUMEHTANIBHBIX JaHHBIX, IPEJICTABICHHBIX B BUJIE TpaduKa, TaOIUIbl WM JUarpaMMBL;

e paboTaTh C €CTECTBEHHOHAYUYHON MH(pOpMalUeid, coaepkaiieiics B coobmenusx CMU, pe-
cypcax MHTepHETa, HAYyYHO-TIONYJIAPHBIX CTaThX: BIAJETh METOJAMH IIOUCKA, BBIJEIATH CMBICIIOBYIO
OCHOBY U OIIEHMBATh JOCTOBEPHOCTH MH(GOpPMAIIUY;

Hcnoan3oBaTh npruoOpeTeHHBIE 3HAHUS U YMEHHS B MPAKTUYECKON JESATETBHOCTH M MOBCE-

JHEBHOM >KU3HHM IJIs:

. OLICHKHU BJIMSHUS HA OPraHW3M YEJIOBEKA AJIEKTPOMATHUTHBIX BOJH U PAaAUOAKTHUBHBIX
W3ITy4ECHU;

. SHEPTOCHAOKCHUS;

. 0€301acHOTO MUCIOJIb30BAaHUSI MATEPHAIOB U XUMUUYECKHUX BEIIECTB B OBITY;

. npoduIaKkTiKa HHPEKIUOHHBIX 3a00IeBaHN, HUIKOTHHOBOM, aJIKOTOJILHOM W HAPKOTH-
YeCKOI 3aBUCUMOCTEM;

. OCO3HAHHBIX JIMYHBIX JICVCTBUI MO OXPaHE OKPYKAIOIIEH CPEBL.

[IpakTuueckue 3aHATHA NpeJHA3HAYEHBl ISl AKTUBHOIO M YIJIYOJIEHHOTO OCBOEHMSI HAy4dHO-
TEOPETUYECKUX OCHOB €CTECTBO3HAHM. B IUIaH MPAKTUYECKUX 3aHATUN TPU pas3zelsa Kypca eCTECTBO-
3HaHUS- PU3HKA, XUMHS ¥ OUOJIOTHSI.

Jlnist mporpaMMBbl MPaKTHUECKUX 3aHATHIH OTOOpaH MaTepuall, KOTOPBIA MOMOTraeT pacKphITHIO Me-
TOJIMKU COBPEMEHHBIX HAay4YHBIX UCCIIEOBAHUI MPHU MOATOTOBKE CHEIMAINCTOB CPEAHEro nmpodeccuo-



HaJIBHOTO 00pa3oBaHud. [Ipu 3TOM yuUTHIBAIOTCS TpeOOBaHMS CPeIHUX 0Opa30BATENbHBIX YUpexkKie-
HUMU.

[IpakTuyeckue 3aHATUS TOTPEOYIOT Y CTYACHTOB IPOSIBICHNE HHUIIUATHBBI, HAOIIOIaTEIbHOCTH U
CaMOCTOSITEJIbHOCTH B IPUHATUY PEIIECHUI NIPH BBINOJIHEHUH paloT.

Kaxnplii cTyaeHT BeneT TeTpaib Ul NPAaKTUYECKUX 3aHITUH, I7Ie OCYLIECTBISIOTCS 3alUCH IO
CIIEAYIOIIEH cXeMe: TeMa, 11eJlb, CPEACTBAa 00yUeHHUs, X01 paboThl, OTYET O MPOJIENaHHON paboTe, OT-
BETHI HA KOHTPOJIbHBIE BOIIPOCHI, BBIBO/I.

Kaxnas paborta oreHuBaeTCs MpernojaBaTesieM M0 MATHOAJUIBHOM CHUCTEME M YYUTBIBAeTCA IpU
BBICTABJICHUU 3a4eTa 110 y4eOHOM AUCIUIINHE.

IIpakTuyeckas padora Nel. Hccneoosanue 3a6u-
CUMOCIMU CUIbI MPEHUA Om éeca meind. I]env pabompl: BHIACHUTD, 3aBUCHUT JIU
CWJIa TPEHHUS OT Beca Tela, €CJIM 3aBUCHUT, TO KaK.

Ilpuoéopvr u mamepuanvt:. NMHAMOMETD, AEPEBIHHBIN OPYCOK, 1€pEBSHHAs JIMHENKA, HA0Op TPY30B.

Xoa padoTsI: 1.Onpenenure LeHy JeIEHUS
IIKAJIBI TATHAMOMETPA. 2 Ilonoxxute O6pyCOK Ha FTOPU3OHTAIBHO PACIOI0KEHHYIO
JepeBSHHYIO JIHelKy. Ha Opycok mocraBbTe Tpys. 3.IlpukpenuB kK OpycKy

JMHAMOMETP, KaK MOYKHO 00Jiee paBHOMEPHO TSIHUTE €0 BAOJb JIMHEHKU. 3alUIIUTE TOKa3aHUus JTU-
HaMOMETpa, 3TO U €CTh BEJIMYNHA CUIIbI TPEHHSI CKOJIbKECHHUS.

4.K nepBomy rpy3y 100aBbTe€ BTOPOH, TPETHI1, YETBEPTHIH IPY3bl, KAXKIIBIH pa3 u3Mepsisi CHIIy TPEHUS.
C yBeJlMYeHHEM YHUCIIa IPYy30B pacTeT CUJia HOPMAJIbHOIO JaBJICHUS.

5.Pe3ynbTarsl u3MepeHuii 3anecure B TabIUIy «3aBUCUMOCTb CUJIbI TPEHMSI OT BECa Tea»

Ne ombITa KonnuecTBo rpys3oB Cuna tpenus, H
1 1
2 2
3 3

6.CI[CJ'IaI‘/JITC BBIBOJ: 3aBUCHUT JIM CHJIa TPCHHA OT BECa TCJiad, U €CJIN 3aBUCUT, TO Kak?

Cooepocanue omuéma 1.Tabnuma «3aBUCUMOCTH
CHJIBI TPEHUS OT Beca Telay 2. OTBeThbI Ha KOHTPOJIbHBIE BOIPOCHI.

3. Beiog. Konumpono-
Hble 6onpocul 1.Yt0 Takoe cuna TpeHus’?

2. Kak HampaBieHa cuia TpeHus? 3. KakoBa npu-
YHHA BO3HUKHOBEHUS TPCHUS? 4. [IpuBeauTte mpUMepHI MoJIe3-

HOIr'o U BpEAHOI'O TPCHHUA.

Kpumepuu oyenku
B pesynbrare BinonHeHus paboOThl CTYIEHT:
- BBIABIIAET 3aBUCUMOCTD CUJIBI TPEHUS OT MACCHI TEINa,
- BBISBIIET 3aBUCHMOCTD CUJIbI TPEHUS OT MIOBEPXHOCTH TPYIIMXCS TET,
- UCHOJIB3YET (PU3UYECKYI0 TEPMUHOJIOTHIO TIPH OTBETE Ha KOHTPOJIbHBIE BOPOCHI

IIpakTnyeckas padora Ne2
Cpasnenue ocobennocmeil paznudHsIX CUl 6 RPUPOOe
Iens: 3akpenuTh yMEHHE HAXOAUTh OCOOCHHOCTH (DPU3UUECKUX CHJI, CPABHUBATh UX MEXKIY CO-
001 ¥ IPUMEHSATH pacyeTHbIC (HOPMYJIBI TIPU PEHICHUU TUITOBBIX 33/1a4.
Cpeocmea obOyuenusn:. yueOuuk ¢usumku 3a 10 kimacc, JEKIMOHHBIE MaTepuanbl, VHTepHET-
pecypcesl. Ocnoenan pacuemnasn gpopmyna: F = KIAll, F=m(a+g)



Xoo0 pabomui
1. ITonb3ysich y4eOHHKOM, 3aMOIHUATE TaObIuIly «CpaBHEHHE CHII B TIPUPOACY.

Ha3Banue cuiibl Ipupona YcaoBus BO3- dDopmya Hanpasuie- YciaoBue
B3auMo/ieii- HUKHOBEHMS HHE, TOYKA NPUMEHH-
CTBUS NMPUJIOKEHUs | MoCTH Pop-
MYJIBI
Cuiia TsbKecTu
Cuuia Beca
Cuna ynpyroctu

Cuia TAroreHus

Cuna TpeHus

2. Pemmte 3a/avy, UCTOIB3YsI IPUBEICHHBIC (POPMYIIBI.
3ajmaga. [Ipu momomy Mpy>XKUHBI MOJHUMAIOT C YCKOpEeHUEM a = 4,5 M/C?, HallpaBJICHHBIM BBEpX, IPy3
Mmaccoii m = 3 kr. Haiiure Moysib yIAJIMHEHHS TPYXXHHBI, €CITH ee xKecTKocTh K = 1500 H/m.
3. CopmymnupyiiTe BEIBOJI B COOTBETCTBUU C IETBIO PaOOTHI.

Cooepocanue omuéma

Tabnuna «CpaBHEHHE CUIT B IPUPOIE;
Perienne 3agauu;
OTBeTHI HA KOHTPOJILHBIE BOMPOCHI;
BriBosa.

N =

KOHmpOJleble 60NPOCHL
1. B yeM riaBHOE OTJIMYHE CHIIBI rpaBUTalluiu OT APYTHUX cun?

2. UTto Ha3bIBalOT COCTOSIHUEM HEBECOMOCTH ?
3. Yro Ha3bpIBaeTCs BeCOM Tena’?
4. Tpu cunel HanpaBieHs! 10 0J1HOM npsamoii: BieBo 16 H u 2 H, Bopaso 20 H. Haiinute Mmonynb

PaBHOJICHCTBYIOIIEH ITUX CUJI U €€ HAIPaBJICHUE.
Kpumepuu ouenxu
B pe3ynbrate BBINOIHEHUS pabOTHI CTY/IEHT:
- BBISIBIISIET OCOOEHHOCTH PA3JIMYHBIX CHUJI B MCXAHHUKE;
- HCHOJB3YeT (PU3NYECKYI0 TEPMHUHOJIOTHIO IIPH OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI,
- paccUUTHIBAET 3HAUEHHUE MOJYJIS Y/UIMHEHUS NPYKUHBI HA OCHOBE NMPEAJIOKEHHBIX (GOpMYJ 10 U3Y-
yaeMoii Teme (3a71a4a Ha CHITy YIIPYT'OCTH);
- ompeseNsieT 3HaYeHNEe PaBHOJACHCTBYIOIUX CUII U €€ HallpaBJICHHUE.
Kpamkuii meopemuueckuii 0030p no meme
[IprurHON M3MEHEHUs TBUKEHUS, MOSBICHUSI YCKOPEHUs y Tell, siBiseTcs cuiia. CHilbl BO3HUKAIOT
IIPY B3aUMOJICHCTBUY TEJ IPYT C IPYTOM.
ITpu MexaHMUYECKOM JBHXEHHHU TeJ BCTPEYAETCS TOJIBKO TPU BUJA CUIL: CUNA MALOMEHUS, CULA YNpY-
eocmu u cuna mpenusi. CUIIbl yIPYTOCTH, TATOTEHUS U TPEHUS SBIIAIOTCS NPOSBIECHUEM CHUII BCEMUP-
HOI'O TATOTCHUA U DJICKTPOMArHUTHBIX CUJI ITPUPOIBL.
Cunoii ynpyeocmu Ha3bIBalOT CUITY, KOTOpasi BOSHUKAET B TeJIe MPU U3MEHEHUH €ro (GOpMbI UM pa3-
MEpOB. DTO IPOUCXOAUT, €CIIH TEJIO CKUMAIOT, PACTATUBAIOT, U3rMOAIOT UK CKpyuynBatoT. Hanpumep,
CHJIa YIIPYrOCTH BO3HUKJIA B IPYKMHE B Pe3yJbTaTe €€ CKaTHs U AeWCTBYeT Ha kupnud. Cuna ynpy-
TOCTH BCET/Ia HalpaBJieHa TPOTUBOIIOIOKHO TOM CHIIe, KOTOpas BhI3Bajla M3MEHEHHEe (POPMBI U pa3-
MEpOB Telna.
Cunoii mscomenus Ha3bIBaOT CUITY, C KOTOPOH BCE Tela B MUPE NMPUTATUBAIOTCA APYT K Apyry. PasHo-
BUIHOCTBIO CHJIBI TATOTEHUS SIBJISIETCS Ccuia maxjcecmu - CUia, ¢ KOTOPOH Teso, HaxoJsIieecs: BOIM3u
KakoHu-11u00 IUIAHETBI, IPUTATUBACTCA K Her. Cuna TSHKeCcTH BCCTZla HAIIpaBJICHA K HCHTPY IJIAHCTHI.
Cunoti mpenusi Ha3bIBAIOT CUIY, IPEMSTCTBYIOLIYIO TPOCKAIb3bIBAHUIO OJHOTO T€Ja M0 MOBEPXHOCTU
apyroro. Cuia TpeHHs BCerja HarpasjieHa IPOTHBOIOIO0KHO HAMPaBJIECHUIO (BO3MOKHOT0) TPOCKaNIb-




3bIBaHUSl PaCCMATPUBAEMOTI0 TeJla 110 MOBEPXHOCTU Apyroro. Cuiia TpeHUs! BOSHUKAET HE TOJIBKO IpU
CKOJIBKEHUH OJIHOTO TeNa M0 MOBEPXHOCTU Apyroro. CylecTByeT TakKe CUjla TPEHHUS ITOKOSI.

Ecnu Ha Teno AeMCcTBYIOT ABE paBHbIE U IPOTHBOIIOJIOXKHO HAIpPABICHHBIE CUJIBL, TO TEJIO MOXKET I10-
KOUTBHCS, HO MOKET M JIBUraTbCs MPSMOJMHENHO. J[BE CHJIBI MOYKHO 3aMEHUTHh PaBHOJEHCTBYIOLIEH
cwioil. Ecnu cuiibl coHanpaBieHbl, TO paBHOAEHCTBYIOIIAs CUJIa pPaBHA X CYMME U HallpaBj€Ha B TY
e CTOpoHy. Ecnu cuiibl mpOTHMBOHAIIPABIEHbI, TO PABHOJACHCTBYIOIIAs CHJIa paBHA MX Pa3HOCTU U
HanpaBJeHa B CTOPOHY OoJibIIel criibl. PaBHOEHCTBYIOMAs YpaBHOBEIIEHHBIX CHJI PaBHA HYJIIO.

IIpakTnyeckas padora Ne3
Hcnonvzosanue uzuueckux ceoiicme euiecme 6 mexHuke
I]ensy: 3aKpenuTh MOTyYEHHBIC 3HAHUS MO TEME «ATpPEraTHbIE COCTOSHUS BellecTBa M (ha3oBbIC
MIEPEXO0/IbI», PACCMOTPETh 001aCTU MPUMEHEHUS (PU3NUYECKUX CBOMCTB BEIIECTB B TEXHUKE.
Cpeocmea ooyuenus . yaeOnuk ¢usuku 3a 10 xinacc, yaeOHUK ecrecTBo3HaHus 3a 11 kmacc (4. 1),
JIEKIMOHHBIE MaTepuaibl, HTepHeT-pecypchl.
Xo00 pabomut
1. TloaroroBbTe U 3aIIUTUTE COOOIIECHHUE O 3apaHee BHIOPAHHOW TeMe C HCIOIb30BAaHUEM Pa3-

JUYHBIX UCTOYHUKOB HMH(popManmu. O0beM cooOIIeHUs HE JO0JDKEH MPEeBBIIIaTh 2 MeYaTHBIX JIMCTOB
¢dbopmarta A4. B cooOuieHuu AOKHBI OBITh OTPasKEHBI CIEAYIONIUE BOMPOCHL: (hU3MUECKUE CBOMCTBA
BEIIECTBA, MyTH MOJIYYCHUS], IPUMEHEHHE B TEXHHUKE.
Temwt coobwenuin
. OTHOCTOPOHHSIS TPOBOIUMOCTb.
. DeppOMarHeTuKH.
. OeppuTsL.
. [lomrynpoBOAHUKH.
. Kuakue KxpucTamibl.
. buonoruueckue KpucTamibl.
. DOTOHHBIEC KPUCTAILTHI.
. CBEepXNpOBOAHUKHU.

O 0 13 N L B~ W N —

. Ilma3ma.

10. BbICOKOMOJIEKYIISIpHBIE COSTUHEHHS.

2. 3amosHuTe TAaOIUILy, MPOCTYIIaB COOOIIECHUS CTYICHTOB O IPUMEHEHUHU Pa3IMYHbIX (pr3mde-
CKHUX CBOfICTB BCIIICCTB B TCXHUKCE.

Bemecrso Hcnosb3yemblie B TEXHUKE O0J1acTh NpHUMEHeHUA
(¢usuyeckue cBOMCTBA BelleCcTBa

Cooeporcanue omuéma
. Coobmienue;
. Tabmuma «Vcnonp3oBaHne GU3NYECKUX CBONCTB BEIIECTB B TEXHUKEY;
. OTBeTHI Ha KOHTPOJIBHBIE BONPOCHI;
. BeiBog.

AW N =

Konumponsnwie éonpocwi
UYro Takoe arperaTHoe COCTOsIHUE?

=

2. CymHocTb (a30BBIX ITEPEXO/IOB.
3. Ilepeuncnure ocCHOBHbIE (PU3HUECKUE CBOMCTBA BEIIECTB.

Kpumepuu oyenku
B pe3ynbraTe BbINONIHEHUS PAa0OTHI CTYACHT:
- HCTIOJIb3yeT (PUBHUYECKYIO TEPMUHOIIOTHIO MIPH OTBETE Ha KOHTPOIBHBIC BOIPOCHL;
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- OOBSICHSIET MEXaHU3M HCIIOJIb30BAHUS B TEXHUKE (DU3UYECKHX CBOMCTB BEIIECTB Ha KOHKPETHBIX
npuMepax;
- (hopMynHupyeT BBIBOJ O HEOOXOJUMOCTH MOJTYYSHHSI BELIECTB M MAaTEPUAJIOB C 33JaHHBIMH CBOM-
CTBaMHU JIJIsl pa3BUTHS TEXHUKHU U OOIIECTBA B LIETIOM.

Kpamxkuii meopemuueckuii 0630p no meme

B nacrosimiee BpeMss u3BecTHO cBbimie 20 MJIH. BemlecTB. MHOrue M3 HHX CYIIECTBYIOT B
MPUPOJIE, @ HEKOTOpPbIE MOJIYYalOTCsl MPOMBIIUICHHBIM IyTeM. BeriecTBa, ncnoiab3yeMble A U3r0-
TOBJICHUSI IPEIMETOB, 00OPYIOBAHUS, & TAK)KE B CTPOUTENILCTBE U APYTUX OTPACsX, HA3bIBAIOT Mda-
mepuanamu.

BeliecTBO MOXKET CyIIECTBOBATh B TPEX d2pe2ammublX COCMOSHUAX — TBEPAOM, KUIKOM U ra-
3000pa3HoM. TBepapie BemecTBa OBIBAIOT KpUCTAUIMYECKMMHU W amopdubiMu. [Ipu  HarpeBanumn
TBEpJbIC BEIECTBA IJIABATCS, a KUAKOCTU 3aKUIIAIOT, MIpeBpaliasch B nap. [lonmwxkenue temmnepary-
PBI IPUBOJIUT K OOpaTHBIM IIpeBpanieHussM. HekoTopbie Ta3bl MPH BBICOKOM JaBICHUH CIKUKAFOTCS.
[Ipu Bcex ATHX SIBICHUSAX MeJlbyYalllle YacTUIBI BELIECTBA He paspyuiatoTcs. Takum oOpaszom,
BEIIECTBO, U3MEHSIS arperaTHOe COCTOSIHUE, HE TIPEBPAIaeTCs B IPYToe.

Bce BemecTBa 4pe3BbIYaiiHO pPa3HOOOpPA3HBI; KaKI0€ 00JIaJaeT COBOKYITHOCTBHIO OIpe/IesIeH-
HBIX CBOMCTB. Cgolicmea BEIeCTBa, KOTOPBIE OMPEALIIAIOT HAOII0ACHNEM HITH H3MepeHneM, 0e3 mpe-
BpallleHUs. €ro B JPYroe BELIEeCTBO, HA3BIBAIOT Qusuyeckumu. BaxHemue ¢puznyeckue cBOMCTBa
BelIEeCTBA:

* arperaTHOE COCTOSIHHE IIPU OTIPENICICHHBIX TeMIIepaType U NaBICHUN;

* 1BeT, OJiecK (WK UX OTCYTCTBUE);

* 3amax (WM ero OTCyTCTBUE);

* pPacTBOPUMOCTSH (HJIM HEPACTBOPUMOCTD) B BOJIE;

* TeMmIeparypa IJIaBICHUs;

* TeMIeparypa KUIICHUS,

* IUIOTHOCTb;

* TEIJIONPOBOAHOCTD;

* DIIEKTPONPOBOTHOCTH (MM HEIIEKTPOIPOBOTHOCTH);

* TBEPAOCTb, INIACTHYHOCTh (WJIM XPYIKOCTh) METAJUIOB;

* (opMa KpuCTaIIIOB;

* MOJABMKHOCTH MU MACIISTHUCTOCTb KHUIKOCTH.

dwu3nyuecKre CBOMCTBA BEIIECTBA 3aBUCST OT €r0 arperaTHOr0 COCTOSHUSI.

B TEXHUKE.

IIpakTyeckas padora Ne 4

Cﬁopka 3ﬂeKmpulleCK0l7 Uenu u uimepenue Cujibl moKa 6 ee pa3iuuHslx yuacm-
Kax

lIeJlb paﬂombl: Y6GHI/ITBCH Ha OIIBITC, YTO CHJIa TOKA B PAa3JIMYHBIX IMOCJICA0OBATCIbHO COCIUHCH-
HBIX yJaCTKax eI OJWHAaKOBaA.
Hpuéopbl u mamepuajipl: ICTOUYHUK IMUTAaHWA, HU3KOBOJIbTHAA JlaMIla Ha IMOJACTAaBKEC, KIIIOY, aM-

NepMETp, COCAUHUTCIIBHBIC IIPOBO/JA.
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VYkazanus k pabote

1. CobGepuTe 11enb O PUCYHKY a. 3amUIINTE MOKa3aHHE aMIIepMEeTpa.
2. 3aTeM BKJIIOYHMTE aMIIEpPMETpP TaK, KaK MMOKa3aHO HAa PUCYHKE O, a IOTOM TaK, KaK Ha PUCYHKE

3. CpaBHuTE Bce MOTyYeHHBIE TOKa3aHus amnepmerpa. Caenaiite BEIBOJ.
4. HapucyiiTe B TETpaJu CXEMbI COCMHEHUS TIPUOOPOB.

5o 5 b

X—O— 00—

1)1, =0,25A 2),=0,25A

- (x)
— o—®

3) ;= 0,25A
ll = l;_ = 13 = 0.25A

BI)IBOI[I Cuja Toka B PA3IMYHBIX MOCICA0OBATCIIBHO COCAMHCHHBIX Y4aCTKaX HECIIKU OAWMHAKOBA.

Cooeporcanue omuéma
1. PucyHok cxem coOpaHHBIX Lenei
2. 3anuch MOKa3aHUN aMIepMeTpa
3. OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;
4. BriBog.
Konumponwsnsie éonpocwt
1.YkaxuTe 3JIeMEHTBI AJIEKTPUUECKOM 1IeTH.
2.Yto Takoe cuia TOKa, OT Yero OHa 3aBHCHT?
3. Kak unraercs 3akod Oma?
Kpumepuu oyenxu
B pesynbrare BeimonHeHUsS pabOThI CTYIEHT:
- HCTIONB3YeT (U3UIECKYIO TEPMUHOJIOTHIO TIPH OTBETE Ha KOHTPOJIBHBIE BOIIPOCHI;
- JIeTIAeT aKKypaTHbIE YEPTEKHU CXEM DJIEKTPUUYECKUX LETEH;
- popMyIHpPYET BHIBO O BETUYMHE CHJIBI TOKA B PA3IMYHBIX YUaCTKaX IEMH.

IIpakTHyeckas padora NeS
Cnocoovl nonyuenus 3neKmpoInepeun, 603MOHCHOCU
IHepzochepecenUn 6 NOBCEOHEEHOU IHCUIHU
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Ilenw: 3axpenuthb nosydeHHble 3HaHUs 110 TeMe «llepeMennsiii ToK. IlorydeHue u nepenayda siek-
TPOPHEPTUN», PACCMOTPETh OCHOBHBIE IPUEMBI YHEPTrOCOCPEKEHNS B IOBCEAHEBHOM KU3HHU.

Cpeocmea odyuenus: yuebuuk ¢uszuku 11 kimacc, TEKIMOHHBIA MaTepual, y4eOHUK €CTECTBO-
3HaHuA 3a 11 kiacc (4. 1), pazgatounsiii Mmatepuan (Ilpunoxxenne Ne 1), UnTepHeT-pecypcebl.

Xo0 pabomut
1. CocraBbre TecT mo teme «lIpousBonacTBO, Mepenaya W UCHOIb30BAHUE SJIEKTPUUECKOM SHEp-
TU», COCTOSIIIMM U3 MATH BOIIPOCOB € YKa3aHMEM MPaBUIBLHOrO oTBeTa. Kaxkplil BOIpOC TOJIKEH CO-
Jep>KaTh HEe MEHEee TPEX BAPHAHTOB OTBETOB.
2. [lepeuncnure OCHOBHBIC IPUEMBI YHEPTOCOCPEIKEHUS B OBITY.
3. Caenaiite BBIBOA, pacKphIB podiemy «Tpéx D»

Cooepocanue omuéma
Tecr;
OcHOBHbIE IPUEMBI 3HEProcOepeKeHUs B ObITY;
BriBoa o npobneme «Tpéx O»;
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI;
BriBosa.

AR

KOHmpOJleble 60NPOCHL

Kaxkue cumbl Ha3pIBalOTCS CTOPOHHUMH?

B yem cocTodt paznuuus MeX1y MOCTOSHHBIM U IEPEMEHHBIM TOKaMH?

B ueMm cocTosT paznuuus MeXy MHBEPTUPOBAHUEM U BBHIPAMIICHUEM?

HazoBuTe 0CHOBHBIE COCTaBHBIE YAaCTH T'€HEPATOpA.

YeM 00yCIIOBICHO CYIIECTBOBAHUE SKOJIOTHYECKHX MPOOIIEM B SJICKTPOIHEPreTHKE?
Kpumepuu oyenku

B pe3ynbrare BbIONHEHHS pabOTHI CTYICHT:

- BIajieeT (PU3NIEeCKON TEPMUHOIOTHEH;

- OOBSICHSIET CYITHOCTH MPOIIECCOB MHBEPTHUPOBAHMS U BBHIIPSIMIICHUS 3J1. TOKA, PA3IU4Ms MEXIY T0-

CTOSIHHBIM U IIEPEMEHHBIM TOKAMHU;

- (GopMynHpyeT BHIBOJ O CYIIECTBYIOIMUX IMpoOIeMax SJIEKTPOIHEPTreTUKH Ha OCHOBE B3aUMOCBSI3H

«OHepreTuka + JKOHOMHKA + DKOJIOTUS».

akrownE

Kpamkuii meopemuueckuii 0030p no meme

Bo3MOXKHOCTE TOSTy4eHUS 3JIEKTPOIHEPTUU U3 APYTUX BUJIOB PHEPIHH CBsI3aHA C TE€M, UYTO Ha 3a-
PSKEHHbIE YACTHUIIBI KPOME CHJI AJIEKTPUUYECKOTO TMOJI IPU OINpPEIETICHHBIX YCIOBUIX MOTYT JIEHCTBO-
BaThb CHUJIbI, O0YCIIOBJIEHHBIE HEIJIEKTPOMAarHUTHBIMHU MPOLECCAMU. DTH CUIbl, Ha3bIBAEMBIE CHIOPOH-
HUMUY, BOSHUKAIOT MPU XMMHUYECKUX PEAKLHUAX, HaIPEBAHUU KOHTAKTa Pa3HOPOIHBIX METAJIJIOB WIIU
MIOJTYTIPOBOTHUKOB, ITPHU OCBEUICHUU (POTOJIEMEHTOB U B HEKOTOPBIX APYTUX CIYydasX.

Ilepemennviii mox — 3TO BBIHYXKACHHOE KOJIeOATENbHOE ABM)KEHHE CBOOOJHBIX AJIEKTPOHOB HIIU
BBIHY’KJICHHbIE 3JIEKTPOMArHUTHBIE KOJeOaHHs CUJIbI TOKA U HANPSDKEHUS, MEHSIOIIUECS] CO BpeMEHEM
10 FTAPMOHUYECKOMY 3aKOHY.

JUia mony4yeHUsl AJIEeKTPUYECKOM 3HEpruH HYXHOTO BUJA YacTO MPUXOAMUTCS MpeoOpa3oBbIBATH
SHEPTHUI0 MEPEMEHHOTO TOKa B SHEPTHUIO MOCTOSHHOTO TOKa (8binpsAmieHue) Tub0 SHEPrUI0 MOCTOSH-
HOT'O TOKa — B 9HEPIHUIO MIEPEMEHHOT0 TOKa (UHEepmuUposanue).

[lepemeHHBIN TOK MMEET MPEUMYIIECTBO MEpel MOCTOSHHBIM, TOTOMY YTO HamlpsyKEHHE U CHITY
TOKa MOXXHO B OUY€Hb IIMPOKHUX Tpejenax npeodpazoBarh (TpaHCHOPMHUPOBATH) MOYTH 0€3 MOTEPH, a
Takue MpeoOpa3oBaHUsl HEOOXOIMMBI BO MHOTHX JJIEKTPO- M PAAMOTEXHHUYECKHX ycTpoiictBax. Ho
0co0eHHO 0oJbIas He0OX0AUMOCTh TpaHC(HOPMAIMK HANPSHKEHUS U TOKA BO3HMKAET MpPHU Ieperaye
AJIEKTPOIHEPTUU Ha OOJIBIINE PACCTOSIHHUS.
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T'enepamop — 3T0 yCTPOMCTBO, MPEOOpa3yIolee YHEPTUIO TOTO WIH MHOTO BHJIA B DJIEKTPUIECKYIO
sHepruto. COCTaBHBIC YACTU: pOMOp, CMAMOp, WemKuU, Koabya, mypouna, Cmanund, 6030youmers.

Teno yenoBeka M KUBOTHBIX OUYE€Hb XOPOILIO MPOBOJUT JICKTPUUECKUIN TOK, TOCKOJIBKY COJIEPKHUT
HMOHHBIE pacTBOPHI. Hanbomnbiiee conpoTUBICHIE UMEET CyXas KOKa. BOJNBIIMHCTBO JIt0IeH 4yBCTBYET
Takue MayieHbkue Toku, kak 0,0005 A, 6one3HeHHOe omymieHre Bbi3biBaeT Tok 0,005 A, a HaunHas ¢
0,01 A nosBIAIOTCS MBIILIEYHBIE CYJOPOTH, KOTOPbIE MOTYT HE JaTh YEJIOBEKY OTOPBATHCS OT MPOBO-
noB. [Ipu Tokax 0,018 A Giokupyercs qbIXaHHE.

be3zonacnoe snexmpuueckoe nanpsoicenue 8 coipom nomeujenuu — 0o 12 B. BezonacHnoe Hanpsdice-
Hue 6 cyxom nomeweHuu — 0o 36 B.

IIpobnema «Tpex I»: DHepreTrKa + IKOHOMHUKA + DKOIOTHSL.

IIpakTnyeckas padora Ne6

Hccneoosanue 3aeucumocmu nepuooa u 4acmomal c60000HbIX KOJ1OAHUTL MAMEMAMUUECKO20
MAAMHUKA OM €20 OJIUHbL ILlens: u3y4nuTh 3aBUCUMOCTH 4aCTO-
THI M TIEPHOJIa KOJICOAHUI HUTSHOTO MASTHUKA OT JUTHHBI HUTH.

IIpuGopsl U MaTepuabl: MITATUB, IAPUK HA HUTH, CEKYHIOMED.
Xoa padoThbl.

1.BpiyncnnTe 4acToTy U Nepuo]l KoJeOaHuil HUTSHOrO MasTHUKA MPU AJIMHE HUTH 5 cM, 20 cm, 45 cm.
80 cMm 1 125 cM COOTBETCTBEHHO, KaXKIbIH pa3 OTMeuas Bpems, pocuuThiBas 1o 30 xonedaHuil.

1. Pe3ynbTaThl cBeAUTE B TAOJIHILY:
Ne n/mm 1 2 3 4 5
BeJINYMHA
Jimnaa HuTH (cM) 5 20 45 80 125
Yuciio KojaedaHui n 30 30 30 30 30

Bpems koJie6anuii  t (c) 13.2 | 26,59 | 40,32 | 52,81 | 66,13

IMepuona konedanunii T(c) 0,44 10,86 |1,34

Yacrora koedanmii 'Y (I'm) | 2,27 | 1.128 | 0,744

2. Pacuérer:
T=tn Y=1T

3. CrenaiiTe BEIBOJ — KaK 9acTOTa KOJICOAHHM U IEPUOJ 3aBUCST OT JUTMHBI HUTH?
Cooeporcanue omuéma:

1.3anmonHeHne TabIUIBI «3aBUCUMOCTD TIEPUO/Ia U YaCTOTHI KOJIEOAHUH OT JUTMHBI HUTH MasTHHKA)
2.MaremaTnueckue pacuérsl 1o popMyiiaM Mepruoia U 4acTOThl KoJieOaHUN MasTHHUKA.
3.BeIBo/I 0 3aBUCHMOCTH TIEPHOA U YACTOTHI KOJIEOAHUH OT JITUHBI HUTH MasTHHUKA.

KOHMpOJleble eonpocol:
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1.Yto Takoe cBOOOJHBIC KOTeOaHus? 2.HazoBure ycnoBusi, HE00X0-
JUMBIC JIJISL KOJICOATCIIbHBIX JIBHYKCHHIA. 3.laiite onpesesieHe OHATHSM: aMIUIUTYAa KoJe-
OanHuii, mepuo KonebaHuii, YacToTa KojiebaHuH, daza.

Kpumepuu oyenku
B pe3ynbraTe BbINOIHEHUS paObOTHI CTY/IEHT:
- BIIasieeT (pU3MuecKor TEPMUHOJIOTHEH;
- IPaBUJIBHO M CAMOCTOSTENBHO JIeNaeT pacuéThl B COOTBETCTBUM ¢ (OPMYIIOH

- (bOpMYJ'II/IpyeT BBIBOJ] O 3aBUCUMOCTH YaCTOTBI U II€pHUOaa KOJIEOAHHMM HUTSHOIO MasTHHKA OT JJINHBI

HUTH.
IIpakTnueckas padora Ne7

Haoénwoenue unmepghepenyuu u ougppaxyuu ceema
I]ens: >xcIepUMEHTATIBLHO U3YYHTD SIBJICHUS UHTEPPEPEHIINH U TU(PAKIHH.
IIpubopsl U MaTepuaJIbl. 3JIEKTPUUYECKAs JIAMIIA C IPSIMOM HUTHIO HAKAJIIMBAHUS, JBE CTEKJISHHBIC
TUTACTUHKY, PaMKa U3 IMPOBOJIOKH, CTEKJISTHHAs TPyOKa, MBUIbHAsI BOAA, KOMITAKT-IWCK, CIIMPTOBKA,
CIIMYKH, JIe3BUE 0€30MMacHON OpUTBHI, KAlPOHOBAs TKaHb YEPHOTO [IBETA, IHHIIET, IITAaHTEHIUP-
KYJb.
Onucanue padoTbl
OO0b1YHO UHTEp(EepeHIMs HA0II0AAETCS IPU HATOKEHUH BOJIH, UCITYILIEHHBIX OJIHUM U TEM XK€e HC-
TOYHHUKOM, IIPULIEAIINX B JAHHYIO TOUKY Pa3HBIMU IYTAMHU.
1. Bcnencrue qudpakiuy CBET OTKIOHSAETCS OT MPSIMOJIMHEHHOTO pacpocTpaHeH s (Hamnpu-
Mep, BOIM3U KpaeB MPENsTCTBUN).
Xoa padoTsl
1.Habnronenue nurephepeHInOHHON KapTUHBI HA MBUIBHBIX MY3bIPSX.
OxyHHTE MPOBOJIOYHYIO PaMKYy B MbUIbHBIN PACTBOP U BHUMATEIBHO PACCMOTPUTE 0OPa30BaBIIYIOCS
MBUTHHYIO TUICHKY. 3apUCYWATE B TETPaAH JJisl 1a00paTOPHBIX padO0T YBUACHHYIO BaMU UHTEP(DEPEHIIH-
OHHYIO KapTHHY. OOpaTuTe BHUMaHUE, YTO MPU OCBEUICHUH IIJICHKU OEJIbIM CBETOM (OT OKHA WIIH
JIaMIIbl) BO3HUKAIOT OKPAIlIEHHBIE MTOJIOCHI.
C nmomouIpIo CTEKISTHHON TPYOKH BBIYHTE MBIIbHBIN My3bIph M BHUMATEIBLHO paccMoTpuTe ero. [lpu
OCBEILEHUH €ro OebIM CBETOM HalJto1aeTcsi 00pa3oBaHKME LIBETHBIX MHTEP(EepeHIIMOHHBIX Kouel. [1o
Mepe YMEHbBIIEHUS TOJIINHBI IUIEHKH KOJIbIIa, PAaCIIUPSACH, IEPEMEIIAIOTCS BHU3.
2. HaGmrorenne naTep(hEepeHIINN Ha IBYX CTEKIITHHBIX ITACTHHKAX.
TiaTenbHO IPOTPUTE ABE CTEKIISIHHBIE MJIACTUHKH, CJIOKUTE UX BMECTE U COXKMUTE NanbliamMu. Pop-
MBI COIPUKACAIOIINUXCS TOBEPXHOCTEN HEUealIbHbI, TO3TOMY MEXY MIIACTUHKaMU 00pa3yroTcsl TOH-
yaifime BO3AyIIHbIE TYCTOTHI. [Ipy oTpakeHnn cBeTa OT HOBEPXHOCTEN IUIACTUH, 00Pa3yIOLIUX 3a30p,
BO3ZHHUKAIOT SIPKHE paay>KHbIE MOJIOCHl — KOJIbIIe0Opa3Hble WK HeMpaBWIbHON GopMmbl. [Ipu u3me-
HEHUU CHUJIbI, CXKMMAIOIIeN MIIaCTUHKY, U3MEHSIOTCS pacrojoxeHue u popma nosoc. 3apucyiite yBu-
JICHHbIE BaMU KapTUHKH B TETPaaU Ui IPaAKTUYECKUX paloT.
3.PaccmarpuBaHue TOBEPXHOCTH KOMITAKT-TUCKA
PaccmoTpuTe BHUMATENHHO MO/ Pa3HBIMU yIiiaMH MOBEPXHOCTh KOMMAKT-IMCKA (Ha KOTOPYIO IIPOU3-
BOJUTCS 3amuch). Uto BBl HaOmogaere? OObsacHUTE HaO M0 1aeMble siBeHus. Onuimute naTepde-
PEHIIMOHHYIO KapTHHY.
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4. [TocMoTpHTE CKBO3b YEPHYIO KalIPOHOBYIO TKAaHb Ha HUTH Topsiiei Jammnbl. [loBopaunBas TkaHb
BOKpPYT OCH, 100eiTech 4eTKoM TupakMOHHON KapTUHBI B BUJIE ABYX CKPEIEHHBIX MO MPSIMbIM
yriaoMm U pakuOHHBIX MOJIOC. 3apucyiiTe HabI0AaeMblil U pakKIMOHHBIA KPECT B TETpaan AJis
MpaKkTHYECKUX padboT. OOBSICHUTE HAOIIOJAEMBbIC SBICHHS.

CnenaiiTe BBIBOJA: YKaXXHUTE, B KAKUX U3 MIPOJICIIAHHBIX BaMU OIBITOB HAa0JII01aJ10Ch SIBIEHUE UHTEP-
(dhepeHInn, a B KAKUX — SBJICHUE AUPPAKIIUH.

Cooepircanue omuéma:
1.PucyHku yBUIEHHBIX HHTEP()EPEHIIMOHHBIX KAPTUH HA TOHKUX IJIEHKAX.

2. Onucanue UHTEPPEPEHIIMOHHON KapTUHBI.
3.BriBog.
4.01BeThI HA KOHTPOJIBHBIE BOIPOCHI.

Konmponwsnwie sonpocwi:

1. ITouemy MBUIbHBIE ITY3bIPU UMEIOT PATY’KHYIO OKPAcKy?

2. Kakyto popmy UMEIOT paay>KHbIE MOJIOCHI?

3. [Touemy okpacka my3bIpsi BCE BpeMs MEHSAETCs?

4. [ToueMy B MecTax CONPUKOCHOBEHUS TUIACTUH HAOIIOJAIOTCS SIPKUE payKHbIe KOJIbIIEOOpa3HbIe
WJIM HETIPaBUJIbHON ()OPMBI MOJIOCHI?

5.ITouemy ¢ U3MeHEHHEM Ha)KUMa U3MEHAI0TCA (opMa U pacHoIoKEeHUE UHTePPEPEHIIMOHHBIX M0JI0C?
Kpumepuu oyenku
B pe3ynbraTe BbINOIHEHUS pabOThI CTY/AEHT:
- BIIasieeT (PU3MUECKON TEPMUHOJIOTHEH TIPU OTBETAaX HA BOTIPOCHI;
- IPaBUIIBHO M CAMOCTOSATENBHO OOBACHAET U3MEHEHHE UHTEPPEPEHIIMOHHBIX KAPTHH;

- popMyIHpYyET BBIBOJ O HAOIIOAAEMBIX SIBIICHUSX.

IIpakTuyeckas padora Ne8
Ouenka onacnocmu paouoaKmuéHblX U3Ny4eHuil
Ilens: 3akpenuTh MONTYYEHHbIE 3HAHUS U yMEHUA 1o TeMe «CTpoeHre aroma U KBaHToBas (u-

3MKa», ONPEAETUTh MOTJIOMIEHHYIO 103y 00J1y4YeHHUs, PACCMOTPETh OCHOBHBIE MEPHI 3alIUTHI OT pajaua-
LIUOHHOTO U3TY4YEHHUs.
Cpeocmea obyuenusn:. yuebnuk pusuku 11 kmace, yueOHuk ectectBo3Hanus 3a 11 xmace (4. 1),
JIEKIIMOHHBIE MaTepuabl, UHTepHeT-pecypChl.
Ocnosnasn pacuemnasn popmyna:. D = E/m
Xo0 pabomut
1. PaccuuTaiiTe MOIMOMIEHHYIO 103y U3JIy4Y€HHUS, UCXOs U3 cOOCTBEHHOW Macchl Tena. Konu-
YECTBO MEPEJaHHON NOHU3HUPYIOIINM U3ydeHneM dHepruu pasHo 300 [Ix.
2. Ha ocHOBaHMHU JaHHBIX Y4eOHHKA 3aMOJHUTE TaOIHILY.

Bo3snerictBue 3nauenue (I'p)

EctectBenHblIil QpoH paguanuu

[TpenenbHO AOIMyCTHMAS 3a TOJT 032 JUIS JIHII,
paboTaAMINX C U3TYICHHEM

CMCpTCJ’IBHaﬂ A03a U3JTy4YCHUA

3. [lepeuncnure Mepbl 3aIUTHl OPTAHU3MOB OT PAAHANIMOHHOTO U3ITy4CHUS.
Cooeprcanue omuéma
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. Pacuer 1MYHOM NOTIIOIEHHON JO3bI U3IYyYCHUS;
. TabOmna;

. Mepsbl 3a1uThI;

. OTBeTBI Ha KOHTPOJIBHBIE BOIIPOCHI;

. BeBo#.

D AW —

Konumponwsnoie éonpocwt
Uto Takoe 103a U3nydeHus?
Yemy pasen 1 P (pentren)?
Kaxkoit Bun nznydenus o61aiaeT HanOoJIbIIeH MPOHUKAIOIIEH CITOCOOHOCTHIO?
HazoBuTe 0CHOBHBIE TPU3HAKU OCTPOTO PAIMALUOHHOTO MOPAKEHUS.
Yem 00YyCIIOBIJICHO CyIIIECTBOBaHHUE €CTECTBEHHOTO ¢dona panuanuu?
Buoisoo: B xone mpoBeeHUS MPAKTUYECKONW PAOOTHI MO OLEHKE OMACHOCTH PaJHOAKTUBHBIX
M3JIYYCHHH, B PE3yJIbTaTe KOTOPOH TPEOOBAIOCH PACCUMTATh MOTJIOMICHHYIO 103y OOJIydeHUS U
pPaccMOTPETh OCHOBHBIE MEPHI 3AIIUTHI, ObUIN MOTYYEHBI CIEAYIONINE pe3yabTarel: D = ..., uTo
COOTBETCTBYET (HE COOTBETCTBYET) CMepTeIbHOU 03¢ 0bmyuenus mpu E =300 [Ix.

Kpumepuu oyenxu

B pe3ynbraTe BbIOIHEHUS Pa0OTHI CTYACHT:
- HCTIOJIB3YeT (PU3HUYECKYIO TCPMUHOJIOTHIO IIPH OTBETE HA KOHTPOJIBHBIC BOTIPOCHL;
- paccuuThIBAaET MOKA3aTeNM MOTJIONICHHOMN J103bI U3YyYSHHs] Ha OCHOBE MPEAJIOKEHHON (POopMyIbl MO
N3y4aeMou Teme;
- OIpeeNsieT 3HaYeHUE PA3IUYHbIX 103 PAIUAIIHIOHHOTO U3JIy4EeHHUS.

Kpamxkuii meopemuueckuii 0630p no meme

Paouoakmusnocms — caMonpou3BOJIBHOE NPEBPAIICHUE OJIHUX sJIEp B JPYTUe, COIPOBOXKIa-
€MO€ U3JTy4YEHUEM YaCTHLL.

orwbpPE

Ecmecmeennas paouoakmusnocms — caMOIIPOU3BOJIbHBIN paciia] aTOMHBIX S€p PaJlO0aKTUB-
HBIX DJIEMEHTOB, BCTPEYAOINXCSI B €CTECTBEHHBIX YCIOBHSIX.

PannoakTuBHOE N3ITy4EHHE UMEET CIIOKHBIN COCTAaB U B MAarHUTHOM II0JI€ Pa3JeiseTCs Ha JIy4H
TpexX BUJIIOB: a, f, y — 1yuu.

YHuBepcalbHOM Mepoil Bo3aeicTBUs 1I000r0 BUa U3JTyYEHHs Ha BEIIECTBO SBISIETCS no2i0-
wlenHas 003a uslyyeHus, paBHAs OTHOIICHWUIO DHEPIUHU, NMEpEeJaHHOW HOHU3UPYIOLIUM H3ITy4YEeHHUEM
BEILIECTBY, K Macce BEIECTBA:

D =E/m,rne D =[1I'p] =[1 dx/kr] (rpaii)

1 I'p paBeH MOIJIOIIEHHOM J103€ U3Iy4YEeHHUs], TPH KOTOPOI 00Iy4eHHOMY BEIIECTBY Maccoil 1 kr
IIEpPEIaeTCs SHEPTUS HOHU3UPYIOLIETO u3nydeHus 1 Jx.

Mownocmb 003bl usnyyeHuss — OTHOILIEHHE TOTJIOIEHHOM 103bI M3IY4YEeHUsI KO BpeMEeHH 00J1y-
YEHMSL:

D =D/t [1 I'p/c]

buonoruueckoe BiAMsHUE pa3IUYHBIX BUAOB M3JIy4Y€HUS Ha OPTaHKU3M HEOJMHAKOBO MPH OJIHOM
Y TOM K€ MOIVIONIEHHOM J103€ N3JTy4eHUSI.

IIpakTHyeckas padora Ne9
Onpenesnenne pH pacrBopos coueil. U3ydenue pH pasju4HbIX pacCTBOPOB € NOMOIIbIO
YHHBEpPCAJbHOI0 HHAUKATOPA.

Ieab: ocBOUTE METOABI OlpeeseHys pH pacTBOpoB, OIIPENEIIUTE CPEely PACTBOPOB YKCYCHOM
KHUCJIOTHI, TUPOKCHIa HATPHS, BOJbI, PACTBOPOB COJIEH - XJIOpHUAA LIMHKA, XJIOpHJIa HATpHs, KapOoHa-
Ta HATPUS U Pa3IMYHbIX COPTOB MbLIA C IOMOIIbIO YHUBEPCAIBHOIO HHAUKATOPA.

IIpuGopsl U MaTepuaJbl: TPOOUPKH, PACTBOPHI YKCYCHON KUCIOTHI M THIPOKCHAA HATPUS,
BOJIa, paCTBOPHI COJIEH - XJIOpHJIA LIMHKA, XJIOpHJIa HaTpus, KapOOoHaTa HaTpuUs U pa3IMYHbIX COPTOB
MBLIA.
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Xox padoTsl.
1.0npenenenne pH pacTBopoB KMCJIOT U OCHOBAHM I

B npoOupku ¢ Bo0M U pacTBOpaMu YKCYCHOM KUCIOTHI, ménoun ( p-p NaOH) omyctute mosocky
YHHUBEpPCATbHON MHAMKATOPHOU Oymaru. Uto Habmromaere?  Onpenenure BenuuuHy pH pactBopa
10 LIKaJIE. Pesynbratel 3anecu-
T€ B Ta0OMIy 1.

PacTtBOpHI M3MeHnenue nBeTa nHaIMKaTopa pH, cpena
Bona

YKCycHas KucioTa
['unpokcun HaTpus
pH=10-11 cunbHoO-mienounas , pH=8-9 menounass, pH=6-7 wneirpanbnas , pH=3-5 kucnas, ,
pH = 1-2 cunbHO-KUCHasA

2.Peaknus B pacTtBopax coJsei. 'maposus

B npo0Gupku ¢ pacTBOpamu cosieii - XJI0pUIa IMHKA, XJIOpUIa HaTpHsl, KapOOHATa HATPUS OITYCTHUTE
MIOJIOCKY YHUBEPCAIbHOW MHANKAaTOpHOU Oymaru. Uro Habmogaere? Onpenenure BennmuuHy pH pac-
TBOpa IO IIKaJe.

Pesynbrathl 3aHecute B TabauUIly 2.

PacTtBOpBI M3MeHenue nBeTa nHaIMKaTopa pH, cpena
KapOonat HaTpust
XJiopu1 HaTpus
XJIOpUJ IUHKA

3. UcnibITaHMe paCTBOPOB Pa3HbIX COPTOB MbLJIA YHUBEPCAIbHBIM HHAUKATOPOM.

B npoOupku ¢ pacTBopaMu MbLIa XO3SHCTBEHHOT 0, Mbla «Davey, MbuIa TyaJeTHOro 0OBIYHOTO
OIYCTUTE B HUX IIOJIOCKY YHUBEpCAJIbHON MHIMKAaTOpHOH Oymaru. Uto Habmonaete?
Onpenenure BenuuuHy pH pacTtBopa Mo mkane. 3amuIINTe JaHHbIE B TaOnuiy 3.

ITokazarenu Mpiuio xo3siictBeHHOe | Mo «Davey | Mbiio TyaneTHoe 00bIYHOE

Okpacka MHANKAaToOpa

pH pactBopa, cpena
BbiBoa: PacTBOpHI KMCIOT, IETOYEN U BOJY PACIIO3HAEM C MMOMOIIBIO0 HHAUKaTOpa. Peakius cpeabl

pacTBopa COJIM 3aBUCUT OT TUIIA COJIM: COJIb, 00pa30BaHHAas ClIa0bIM OCHOBAHHWEM U CHIIBHOW KHCIIOTOM
UMeeT KUCIYI0 Cpely pacTBOpa; COjb, 0Opa3oBaHHAsl CUJIBHBIM OCHOBaHHEM M CHJIBHOM KHCIOTOU
TUIPOSIU3Y HE MOJBEpPraeTcs U MMEeeT HEUTpalbHYIO Cpealy pacTBOpa, a COJib, 00pa30oBaHHAsI CUIIBHBIM
OCHOBAHHMEM M CJIA00H KUCTOTON — MIETIOYHYIO.

Cooeporcanue omuéma:

1.3anonnenue Tabaui. 2.3anmuch ypaBHEHHWH peaknui
THIIPOJIA3a COJell KapOOoHaTa HATPHS M XJIOPUAA IIIHKA.

3.BriBog. 4. OTBeTHI HA KOH-
TPOJIbHBIE BOTIPOCHI.

KOHMpOJleble eonpocol:

15



1.Kakue BeliecTBa Ha3pIBAIOTCS UHAUKATOpAMU?

2. Kakue uHIMKaTOphl BAM U3BECTHBI?

3.Kakue cpeapl pacTBOpoB BbI 3HaeTe?

4. Hannume KakuxX MOHOB ONPEEIseT PEaKuio Cpe/ibl?

5. OTKyza B pacTBOpax coJieit OepyTcss KaTHOHBI BOAOPOA, THAPOKCHI HOHBI? 6. UTo Takoe pH?
7. ns yero Hazo 3Hath Benuuuny pH?

Kpumepuu oyenku
B pe3ynbraTe BbINONIHEHUS Pa0OTHI CTYACHT:
- UCTIOJIb3YeT XMMUYECKYIO TEPMUHOJIOTHIO [IPU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI;
- 3aMKMCHIBAET YpaBHEHUS TUIPOJIHM3a COJICH, JUCCOIUAIIMHN KUCIOT U LIEJI0UeH;
- ompezenser 3HayeHre pH pacTBOpoB 1o 1IKaie yHUBEPCaIbHOTO HHINKATOPA.

Kpamkuii meopemuueckuii 0030p no meme
1.Anaukatopsl.

MHAMKAaTOPhI — BELIECTBA, H3MEHSIOIUE CBOM LBET B 3aBUCUMOCTH OT CpPe/Ibl pacTBOpa (COAEpkKaHus B
HéM nonoB Bogopoaa H umun OH)

WHauKaTopsl onpeaessitoT KOHIEHTPALUIO HOHOB BOIOPO/1a, B 3aBUCUMOCTH OT MHTEHCUBHOCTHU
okpacku. CocTaBJIeHbI LIBETOBBIE IIKAJIBI B 3aBUCUMOCTH OT BennunHbl pH pacTBopa Bemectsa. Jlak-
MYC MEHSIET CBOIO OKpacKy B nuamazone pH 1-14; yausepcansubiii naaukatop 1-10.

[IpoBoas mpoOupoyHbIe OMBITHL, MBI OMpeensieM BenuuuHy pH pactBopa npubmusutensHo. Mcmonb-
3ysl KOMOMHUPOBAHHBIN KUJIKUNA WHAUKATOP U ero mKany pH pacTBopa MOXHO onpeaenuts 6osee
TOYHO.

2.I'mapoJms coJieid.

Peaxkiust BOAHOTO pacTBOpa 3aBHCUT HE TOJBKO OT HAIWYHS B HEM KHCJIOT HIIM OCHOBAHUM, HO TAK)KE U OT MPH-
CYTCTBUA HEKOTOPBIX coyieii. MHorue COJIk, PaCTBOPSACH B BOJIC, CHOCOGHLI CMEIIaTh p€aKlUIo CpEAbl B Ty UJIN
HWHYIO CTOPOHY. HpI/I 9TOM HNPOUCXOAUT XUMHNUYCCKOC B3aHMOI[eﬁCTBHe MCXKAY MOHAMHU COJIM U MOJICKYJIaMH BO-
JIbI, COMPOBOXKIAOIIEeCcs 00pa3oBaHUEM CJIA0bIX KUCIIOT WM CIa0bIX OCHOBAHWN WU MaJlOJMCCOLUUPYEMBIX
HMOHOB. DJTa peakiysl MoMydniia Ha3BaHUE THAPOIIA3a COJIEH. Tunposnus comu - 3T0 00pPaTUMBIA, OOMEHHBIH
MpOIeCC B3aUMOJICUCTBHS HOHOB COJIM C BOJIOW, MPUBOAANIMN K 00pa30BaHMIO CIIA0BIX AJIEKTPOIUTOB. B pe-
3yJIbTaTe TUAPOIN3a U3MEHIETCSl KHCIIOTHOCTD CPEIbI.

PaccmoTpum Hanbosnee THIIMYHBIE CITyYau THIIPOJIN3a COJICH.

A).Coab, 00pa3oBaHHasi ¢1a0bLIM OCHOBAHMEM M CHUJILHOM KHCI0TO (TUAPOJIM3 M0 KATHOHY).

NH4Cl+ HOH <> NH,4OH + HCI
NH," +Cl~ + HOH <> NH.," + H* + Cl
NH," + HOH < NH_ OH + H".

pacTBopax cosiei moJ00HOro THIa MEHbIIEe 7.

B pactBOpe HakamjamBarOTCsI UOHBI , B Pe3yJIbTaTe YEro peaklims CMEIIAETCS B KUCIYH CTOpoHY, pH B

B). Coab, 00pa3oBaHHas CWJILHBIM OCHOBAHHEM U €JIA00i KUCI0TOM (THAPOIH3 10 AHUOHY).
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CH;COONa + HOH <» CH;COOH + NaOH
CH,COO™ +Na™ + HOH <> CH,COOH + Na" + OH™
CH;COO + HOH < CH4,COOH + OH

B 1aHHOM cllydae TMAPOIM3 BeleT K yBenumueHuro koHuentpauuii nonos VM g pacrsope, cpena menounas,
pH>7.

B).Coub, 00pa3oBaHHas c1a00ii KUCI0TOI U c1a0bIM OCHOBaHHEM (THAPOJIN3 N0 KATUOHY U 10 AHUOHY).
CH;COONH,4 + HOH <> CH;COOH + NH4OH

CH;COO ™ + Nl'l,,,' + HOH <= CH;COOH + NH_,;OH

B pesynbTarte ruaposnmsza amerata aMMOHHMSI MIPOMCXOIUT 0Opa3oBaHUE JBYX CIaOBIX AJIEKTPOJIUTOB,
pPacTBOP OKa3bIBAETCS OJIM3KUM K HeHTpasibHOMY, pH~7.

I'). Coab, 00pa3oBaHHasi CHIBLHBIM OCHOBAHUEM M CUJILHOI KMCJIOTOM.

Conu mo106HOTo TUIA THAPOJIU3Y He HojasepraiTcs. MxX noHsl He 06pasyioT ¢ nonamu H' u OH po-
JIbI CITA00MCCOLMUPYIOINX MM TPYJAHOPACTBOPUMBIX COEIAMHEHMI, pABHOBECHE MEKY HOHAMH K
MOJIEKYJIaMH BOJIbI HE HAPYIIAETCS U pacTBOP OCTaeTcs HeUTpaibHbIM, pH paseH 7.

3.BoxopoaHblii moKka3aTesib U CPeICTBAa TUTHEHBI.

Bce Mbl1a UMEIOT 1IE04YHYIO peakuuto. B HopMe y yenoBeka cinado Kucias peakius KoxXu. 3arpsizHe-
HUS UMEIOT KMPOBYIO OCHOBY U XOpPOILIO yIAJISIOTCS IEJOUYHbIMU pacTBopamMu. Ho koxka « coxHeT» ,
«craruBaetcs». [1oaTromy /11 HOpMaIbHOTO MBIThSI KOKH HCIOJIb3YETCS MBUIO C HEOOJIBbIION BENUYU-
Hol pH. CunbHble 3arpsA3HEHUS YAAISIOTCS MBIIOM ¢ Oosbineid BennunHoi pH. Xo3siicTBeHHOE MBLIO
HCIIOJIB3YETCS I CTUPKH CHIIBHO 3arpsi3HEHHON on1eKapl. [locne npuMeHenust MbuIa Jisi BOCCTaHOB-
JICHUS €CTECTBEHHOI0 OajaHca KOXKHU Mbl IPUMEHSIEM KPEMBbl, KOCMETHYECKOE MOJIOYKO, KPEMBI JJIs
pyk. Pacripoctpanennsie copta Mbuta umerotT BenuunHy pH: Camay 9.5; Gave 7.0; Palmolive 10.0. B
3aBHCUMOCTH OT TUIIA KOXH, CTETIEHH 3arpsi3HeHNUs Bbl MojkeTe BHIOMPATh TO WIIM MHOE MBUIO.

X03sIICTBEHHOE MBLIO TPEICTABIsIET COO0M 0COOBIM 00pa30M CBAPEHHYIO CMECh M3 HATPUEBBIX COJIECH
KHUPHBIX KHCIIOT, KOTOpBIE T0OBIBAIOTCS U3 HATYpaIbHbIX )KUBOTHBIX U PACTUTENBHBIX KUpOB. [1o co-
JIepKAHUIO COJIEH JKUPHBIX KUCIOT OHO MOXKeET ObITh 65, 70 u 72 — nponientHoe. He cMoTps Ha 370,
OHO 00JaziaeT pe3Kkoil menoyHoi peakuueit — okono 11-12 pH. lns yxona 3a koxei, BoJocaMH MpH-
MEHSIETCS C OCTOPOKHOCTBIO. VICIIONb3yeTcs I yIAICHNs] CUIIBHBIX 3arpA3HEHNN. X039 CTBEHHOE
MBUIO YCIIEIIHO MPUMEHSETCS Il JICYEHHSI BOCIIAJIUTENIBHBIX IIPOLECCOB, KaK IIPOTUBOBUPYCHOE
CPEJICTBO , YCIICIIHO CIPABIISETCS XO35MCTBEHHOE MBLIO U C JIeUeHHEM IpUOKOBBIX 3a00JI€BaHUMN CTOII.
ITpu ykyce cobaku, s MpeIOTBPAIIECHUS TONalaHus B paHy MH(EKIIMU, COBETYIOT J1aTh CTE€4b KPOBH
13 paHbl (OHA BEIMOET M OaKTEPHH ), a TOTOM WJIU MPUIIOKUTH MAPIIIO WM 3a0MHTOBAaTh OMHTOM, CMO-
YEHHBIM B PaCTBOPE XO35IIICTBEHHOI'O MBLIA.

IIpakTnueckas padora Nel0.

B3aumooeiicmeue memannog c pacmeopamu Kuciom u coneil

Ilenwy: n3yunTh XMMUYECKHE CBOMCTBA METAJUIOB HA PUMEPE UX B3aNMOJEHCTBUSA C PaCTBOPAMU KHC-
JIOT U COJEM.

Ilpuéopvr u mamepuanvi: TPOOUPKU, PACTBOPBI CEPHOM U COJISTHON KUCIOTHI, IUHK, ME/Ib, XKele30,
pacTBOpHI cynbhaTa MEAM U HUTpaTa cepedpa.

Xon paborsr:

1.B3aumooeiicmeue memannog c pacmeopamu Kuciom.
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[TpuroToBUTH MO TP MPOOUPKHU C PACTBOPAMU CEPHOM U COJSTHON KUCIIOT M IOMECTHTH B HUX TPaHYy-
JIBI METAJJIOB LIMHKA, Kele3a u Menu. Yto HaOmonaere? 3aMuinTe ypaBHEHUS BOZMOYKHBIX XHMHYE-
CKHMX PEaKLIH.

2.B3aumooeiicmeue memannos c pacmeopamu co.eil.

[IpuroToBUTH 1O TP MPOOUPKHU C pacTBOpaMu Cyjb(haTa MeIu U HUTpaTa cepedpa U MOMECTUTh B HUX
rpaHyJibl METAJUIOB IIMHKA, *kele3a U Meau. Yto Habmrogaere? 3anuinuTe ypaBHEHHsI BO3MOXKHBIX
XUMUYECKUX peakiuid. Kakue nmpusHaku peakiuii Habmomaere?

Bw1600: Bce 11 MeTailIbl B3aMMOJIEHCTBYIOT C PACTBOPAMH KHCIIOT?

Kaxk Merasibl B3auMOIEUCTBYIOT C pacTBOpaMu COJICH?

[lo kakomMy IpU3HAKY CYAST O IPOXOXKAECHUN XUMUUYECKOHN peakuuu?

Cooepocanue omuéma:

1.CocraBiieHue ypaBHEHU TPAKTUYECKU OCYIIIECTBUMBIX PEAKIIMIA.

2.Yka3aHue NpU3HAKOB PEaKIUil.

3.BreiBo.

4.01BeThI HA KOHTPOJIbHBIE BOIIPOCHI.

Konmponwsnwie sonpocwi:

1.Kak nosp30BaThCs psiioM aKTUBHOCTU METAJIIIOB JUISl OIPEEIIEHNS BOZMOKHOCTH MPOXO0KICHUS
XUMHUYECKON peakiMyi MeX1y METaJJIOM U pacTBOPOM KUCIOTHI?

2.IloueMy pacTBOp a30THOM KUCIOTHI HEIb3sI UCTIOIB30BATh JIJISl AEMOHCTPALIMH IMOJOOHBIX OIMBITOB?
3. Kak monp30BaThCst psIOM aKTUBHOCTH METAJUIOB AJIsl OTPEeNIEHUs] BO3MOKHOCTH MPOXOXKICHHS
XUMHUYECKON peaklMi MEX/1y METAJIJIOM U PacTBOPOM COJIHU?

4.Tloyemy aJisi AEMOHCTpPALIUU OTOOHBIX PEaKIMi HEeNb3s OpaTh IIEIOYHbIE METAIIIbI?

Kpumepuu oyenku
B pesynbrare BeinonHeHUs pabOThI CTYEHT:
- BJIaJIe€T XUMUYECKON TEPMUHOJIOTUEN IIPU OTBETAX HA BOIIPOCHI;
- COCTaBJISIET MPABUIBLHO (POPMYJIBI BELIECTB IPU HAMMMCAHUU YPAaBHEHUN peakiuii, craBUT Koapduu-
€HTBI,
- YKa3bIBAa€T IPU3HAKU PEAKIUH.

IIpakTnueckas padora Nell
Habnwoenue knemoxk pacmenuii, 3cueonHvIX 100 MUKPOCKONOM HA 20MOGbIX MUKPORPENApamax
U ux onucanue.
IJens: 3akpenuTh yMEHHE PaOOTaTh ¢ MUKPOCKOIIOM, HAXOAUTh OCOOEHHOCTH CTPOEHHUS KIETOK pas3-
JIMYHBIX OPraHU3MOB, CPAaBHUBATh UX MEX]Ly COOOM.
Cpeocmea obyuenus. MUKPOCKOIIBI, MUKPOTIPENapaThl KJIETOK pacTeHH, TpHO0B, ’KUBOTHBIX, PUCYH-
KU KJIETOK Pa3JIMYHBIX OPraHU3MOB.
Xona paboThI
1. PaccmorpuTe MOJ MUKPOCKOTIOM MHKPOTIpENapaThl PACTUTENBHBIX KIETOK U KIETOK KHUBOT-
HBIX.
2. Paccmotpute pucyHOK «Pa3muuHbie (hOpMBI KIETOK OJJHOKJIETOYHBIX ¥ MHOTOKIIETOYHBIX Op-
TaHU3MOBY.
3. ComocraBbTe YBUAEHHOE C U300pakeHNEM OOBEKTOB Ha PUCYHKAX. 3apUCYHTE KIETKHU B TET-
pansix u 0003HaubTe BUJMMBIE B CBETOBOM MUKPOCKOI OpPraHOUIbI.
4. CpaBHHTE MEXAY COOO0 3TH KIIETKH.
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HazBanue kiietox Pucynoxk kierku OCOOEHHOCTD CTPOCHUS KIETKH

5. Cpaemnaiite BBIBOJI 110 padoTe.
Cooepircanue omuéma:
1.PucyHKu yBUACHHBIX OOBEKTOB.
2.0nucanre 0cOOEHHOCTEH KIIETOK M OJHOKJIETOYHBIX OPTaHU3MOB.
3.BriBoSI.
Konmponvnuie éonpocwi:
1.B dem 3akiio4aeTcst CXOACTBO U Pa3InyUe KIETOK?
2.KakoBBI IPUYMHBI Pa3IHyMUs U CXOJICTBA Pa3HBIX OPraHU3MOB?
Kpumepuu oyenku
B pesynbrare BeinonHeHus paboThl CTYIEHT:
- BJIaJieeT OMOJIOTMYECKOM TEPMUHOJIOTHUEH TIPH OTBETAaX HA BOIMPOCHI;

- aKKYpPAaTHO ACJIaCT PUCYHKHU YBUIACHHBIX OGBGKTOB;
- YKa3bIBaCT 0COOEHHOCTHU CTPOCHUA KIICTOK.

Kpamkuii meopemuueckuii 0030p no meme:

dopma 1 pa3mepbl paCTUTENbHbIX U XMBOTHBIX KNETOK OTNMYaTca 6onbwym pa3Hoobpasnem B 3aBUCK-
MOCTW OT (PYHKLIMIA 1 MECTOMOSOXEHNSA B OpraHname. [lnameTp KneTok Konebnercs oT HECKOMbKNX MUK-
POH, UMM MUKPOMETPOB, 10 HECKOMbKNX CaHTUMeTpoB. Hanbonee npocTtas dopma — LuapoBuaHas —
BCTpeYaeTcs AOBOMbHO PeAKO y CBOOOAHBIX KNETOK, He rpaHunYaLLmnx ¢ ApYrMMu KneTkaMu, (OOHOKNETOUHbIE
opraHuamebl; cpeam baktepuit — kokkn)  MHOrme KneTkn nmerT hopMy MHOFOrpaHHUKOB, ONpeaensieMyro
rmaBHbIM 06pa3oM UX B3aMMHbIM AABIIEHNEM.

Knerku MoryT ObITh OKPYTJION, IMIMHIPUYECKON, KyOMUECKOU, MPU3MAaTHUECKOM, TUCKO-BUIHOM,
BEPETEHOBUIHOM, 3Be34aTol U Apyrux Gopm Tak, ailieKIeTKH UMEIOT OKPYTIYI0 POpMY, KIETKU
SMUTENNS — LWINHIPUUECKYI0, KYOMUECKYI0 M TPU3MAaTHYEeCKyI0, (OpMY IBOSIKOBOIHYTOI'O IMCKa
HMMEIOT 3pUTPOLUTHI KPOBH, BEPETCHOBUAHBIMHU SIBIISIFOTCS KIIETKU MBIIIEYHON TKAaHH, a 3BE34aTy0 —
KJICTKH HEPBHOH TKaHU. Ps1 K1eTok BooOI1Iie He MMeeT MOCTOSTHHOM GopMbl. K HUM OTHOCATCS, TIpex-
JI€ BCErO, JEHKOLNUTHI KPOBH.
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1 — xOoKkkH, 2 - HUIUIOKKH, 3 - CTPENTOKOKKH , 4 — BHOPUOHEL, 5 — CIUPWILILI, 6 — OauiLIbL, 7 — XJI0-
b b b 3 9 9

penna, 8 - xJaMuA0MoHana, 9-ocreonut, 10 — knerka snurenus, 11 — spurpountsl, 12 — HepBHas

KJeTka, 13 —pacturenbHas KieTka.

IIpakTnyeckas padora Nel2

Cpasnenue cmpoenusn Kiemox pacmenuil U HcueomHblx.

ILlenw: 3akpenuTh yMEHHE HAXOJUTh OCOOCHHOCTH CTPOCHHUS KIIETOK Pa3IUYHBIX OPraHU3MOB,
CpaBHUBATh UX MEXIy COOOM.

Cpeocmea 00yuenusa. yieOHUK o0mIei Omosioruu, yueOHUK ecTecTBo3HaHus 3a 10 kiacc, cxema
«KoMOuHupoBaHHasi cXxeMa CTPOEHMS dYKapUOTUYECKOW KIIETKW», JIEKLIMOHHBbIE MaTepuabl, KapaH-
namu, aTepHeT-pecypcesl.

Xo0 pabomut
1. Paccmotpute «KOMOMHHPOBAHHYIO CXEMY CTPOEHUS 3YKaPHUOTUUECKOMN KIIETKH.
2. CpaBHUTE MEXTY OO0 PacTUTENFHYIO U )KUBOTHYIO KJICTKH.
3. 3apucyiiTe KIETKU B TETPAAsIX U 0003HAYBTE OPTraHOU/IBI.
4. 3anonnute Tabnuny «CpaBHEHUE CTPOEHUS KJIETOK paCTEHUHN U )KUBOTHBIX).

HpI/ISHaKI/I JJIAA CpaBHCHUA Kierku paCTeHI/Iﬁ KieTku >KMBOTHBIX

1. Knerounas crenka

2. IInacTuael

3. Bakyonu

4. 3anacHo# yrieBoa

5. Cnoco0 XpaHeHUsI MUTATEIbHBIX
BEIIECTB

6. Llentpuonu

7.Cunre3z ATO®

5. [lonb3ysick yueOHUKOM, MOSICHUTE 3HAYEHHUE CIEAYIOLINX TEPMUHOB: NIACMUObL, KIEMOUHbIl
yenmp, K1emoyHas CMeHKa. 6.
CdhopmynupyiiTe BIBOJ B COOTBETCTBUH C LIENIBIO PaOOTHI.

Cooepocanue omuéma
3HaveHue 3aJaHHbIX TEPMUHOB;
Pucynok pacTuTeNnbHOM 1 KUBOTHOM KJIETOK C 0003HAYEHUEM OPTaHOUJIOB;
3anoixHeHne TaOIUIbI
OTBeTHI HAa KOHTPOJIBHBIE BOMIPOCHI;
BriBog.

orwdPE

Konmponwsnwvie 6onpocwi
B uem 3akimroyaercs cXOACTBO U Pa3IMUME PACTUTENIBHON U )KUBOTHON KIIETOK?
2. KaxoBbI MPUYUHBI CXOJICTBA U PA3ITUYNS KIETOK PACTEHUH M KUBOTHBIX?
Kpumepuu oyenxu
B pesynbraTe BbINONIHEHUS PA0OTHI CTYACHT:
- BJIaJIe€T OCHOBHBIMU TOJIOKEHUSMH KJIIETOYHON TEOPUHU U OMOIOTUYECKON TEPMUHOJIOTHEH;
- BbIJIENISIET OCOOEHHOCTH CTPOEHHUS KIIETOK;
- 00BSACHSET POJICTBO JKUBBIX OPraHU3MOB Ha OCHOBE CPaBHEHHUSI PACTUTEIILHOM U )KUBOTHOM KIJIETOK C
HCIOJIb30BaHNEM apTryMEHTHPOBAHHON HH(POPMAIMH U3 Pa3INYHBIX HCTOYHUKOB.

=

Kpamkuii meopemuueckuii 0030p no meme
Knemxa — snemenTapHas xuBas cuctema (OaKTepuil, MPOCTEHIINX, OJHOKIETOYHBIX, BOJOPOC-
Jei, TpuOOB) U OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA BCEX KHUBBIX OPIraHU3MOB.
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Llumonocus — HayKa O KJIETKE, U3y4arollasi CTPOCHUE U XMMHUYECKHI COCTaB KJIETOK, UX (YHK-
LA Y OJHOKJIETOYHBIX U MHOI'OKJIETOYHBIX OPTraHU3MOB, CTPOCHHUE, 3HAUEHUE U J1€SATEIbHOCTh BHYT-
PUKJIETOYHBIX CTPYKTYp, PAa3MHOKEHHE U Pa3BUTHE KIIETOK, UX CBS3b C OKPYKalOLIEH cpe1oi.

B HacTosiiiee BpeMsi BBIIEISAIOT JBa YPOBHS KJIETOYHOM OpraHu3aluu: npoKApUOmMuYecKuil u 3y-
kapuomuyeckuil. IIpokapuoTnueckue KI€TKH TUIIMYHBI JUUIS OJHOKJIETOYHBIX OPraHU3MOB — IIPOKApH-
OT, TOT/Ia KaK dyKapUOTHYECKUE KIETKU XapaKTEePHbI AJI 3yKapuOT, OOJIBIIMHCTBO KOTOPBIX SBIISIOTCS
MHOT'OKJIETOYHBIMU OPTaHU3MaMH.

IIpokapuomuueckas kiemka — KI€TKa, y KOTOPOM OTCYTCTBYIOT O(DOPMIIEHHOE SIIPO U HEKOTO-
pBIE KIIETOYHBIC OpraHOU bl (OaKTepun).

Dykapuomuueckas Kiemka — KJI€TKa, KOTopas uMeeT opOpMIICHHOE SIIPO U BCE OCHOBHbBIE KJle-
TOUHBIE OPraHOU/IbI (KJIETKH )KUBOTHBIX U PACTUTEIbHBIX OPraHU3MOB).

Yepmol paznuyus pacmumenbHOU U HCUBOMHOU KIeMOK:

— pacTuTeNbHas KJIETKa MMEET IUIACTU/BL: XJIOPOIUIACTBI, XPOMOIUIACTHI, JICMKOIUIACTHI; LIEJ-
JIIOJI03HYIO KJIIETOYHYIO CTE€HKY, KPYIHBIE BaKyOJIU; KJIETOYHbBIN LEHTP — TOJBKO y HM3IIMX pacTe-
HUH; aBTOTpoHBIN TUN uTaHus; cuHTe3 AT® npoucxoauT B XJIOpOIIacTax ¥ MUTOXOHAPUSIX;

— OKMBOTHas KJIETKA: IUIACTHUJIBI M LIEJUIIOJ03HAs KIETOYHAas CTEHKa OTCYTCTBYIOT; BaKyOJIH
MEJIKHE; KJIETOYHBII IEHTP €CTh Y BCEX KJIETOK; reTepoTpodHbIi THN nuTaHus; cuaTe3 ATd npouc-
XOJUT B MUTOXOHJIPUSX.

IIpakTuyeckas padora Ne 13.
Pewenue 3nemenmapuplx 2eHeMUYECKUX 3a0au.

Ilens: ycBOUTH OCHOBHBIE I'€HETUYECKME TEPMUHBI U CUMBOJIBI , NPUMEHHUTH 3aKOHOMEPHOCTH
HACJICJIOBAaHMUsI TPHU  PEHICHWHM TeHETHYECKHX 3aJad Ha MOHOTHOPUIHOE  CKpEIIUBaHHE.
Cpeocmea odyuenus: yueOHUK oO1eil 6uosnorum, yueOHUK ecTtecTBo3HaHMs 3a 10 kiacc, JIEKLMOH-
Hble MaTepuaiibl, VTHTEpHET-pECYpPCHI.

Xox paboThI:
1. 3nakoMCTBO ¢ Teopuel HACJIETOBAHUS TPU3HAKOB POJAUTENICH TOTOMCTBOM IO YU€OHBIM (UITb-
MaM U TIPE3CHTAIIHSIM.
2. 3HAKOMCTBO C OCHOBHBIMU MOHITHSIMH T€HETHKH, UCIIOJIb3YEMbIX TIPH PEIICHUH 3a]1ad.
3. Pemenue 3amau:
A) V nieHMIp TeH KapJIMKOBOTO POCTa JOMHHHUPYET HaJl F€HOM HOpMaJbHOTO pocTta. Ompe-
JIeNnUTe, KaKOe TTOTOMCTBO OYJIET OT:

1 CKpCUIMBAHUA TOMO3UTOTHOMU KapHHKOBOﬁ IIIICHUIIBI C HOpMaHLHOﬁ HmeHHHeﬁ,
2 ABYX I'€TCPO3UT'OTHBIX KAPJIUKOBBIX paCTeHI/Iﬁ MIMICHUIIBI.

b) V TomaToB KpacHas okpacka IUI0I0B JOMUHUPYET HaJl )KeNTOW okpackoil. I[Ipu ckpemmBanum kpac-
HBIX TOMAaTOB MEX/1y co00il B moToMcTBe ObLIO MoydeHo 9114 TomaToB ¢ kpacHbIME M1ogamu 1 3021
pacTeHui ¢ )KeNThIMU IU104amMu. KakoBbl TEeHOTUIIBI POAUTENEH U T€HOTUIIBI IOTOMCTBA?

B) UccnenoBanus nmokasaiu, 4To ToJIyOble T1a3a — PEleCCUBHBIN MPU3HAK, a TEMHbIE — JOMHHAHT-
HBIN. JlokakuTe, 9T0 B Opakax ¢ roixyooria3sMu pOAUTENIAMHU OYIyT POXKIATHCS TOJIBKO rojyoora-
3bl€ JIETH, @ Y TEMHOIJIA3bIX POAMUTENEH MOTYT POXKIAThCSl KaK TEMHOIJIA3ble eTH, TakK U roayooria-
3pble. [Ipy Kakux yCIoBHSX 3TO BOSMOXKHO?

4. CpnenaiiTe BBIBOJI: KAKOBBI T€HETUYECKHE OCOOEHHOCTH HACIIEIOBAaHUS Mpu3HaKa? (3akoH MeHe-
Ts1).

Cooeprcanue omuéma
1.Pemenue 3aqau
2.BriBO.
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Konmponwvusie éonpocwi
1.IlosicHuTe TEPMUHBI: MOHOTUOPHIHOE U JUTHOPUIHOE CKPEIIMBAHKE, TOMHUHAHTHBIC U PEIec-
CUBHBIE T€HbI, AJIJIE]Ib, TOMO3UTOTHBIA U T€TEPO3UTOTHBIM OPraHU3MBI.

2.Kakue 3akoHbI HacyienoBaHus ycranoswi I'. Mennens ? Kpumepuu ouenxu
B pe3ynbrate BoIONHEHUS PaOOTHI CTYICHT:
- BJIaZIe€T OCHOBAMHU I'€HETUKHU M OMOJIOTMYECKON TEPMUHOIOTHEN -TPaMOTHO UCIIOJIb-

3YyCT TCHECTUYCCKUEC CUMBOJIBI IIPU PCUICHUU 3a1a4
- 00BICHSIET 3aKOHOMECPHOCTH HACJI€AOBAaHHA C HCIIOJIB30BAHHUEM apFYMCHTHpOBaHHOfI PIH(bOpMaHI/II/I
U3 pa3JIMYHbIX HCTOYHHUKOB

Kpamxkuit meopemuueckuii 0630p no meme
AJLIeJIb — 3TO OJIHA U3 BYX WK 0oJiee allbTePHATUBHBIX (DOPM HITU COCTOSIHHM I'eHa, OTPEIeIISO-
X AJIbTCPHATUBHBIC ITPU3HA-

KH. I'oMO3UTOTHBI OPraHu3Mbl —
OpraHu3Mbl, KOTOPBIE COAEPIKAT JIBA OJIMHAKOBBIX AJIJIEIBHBIX T'€HA HA TOMOJIOTMYHBIX XPOMOCO-
Max. I'erepo3urorHbie OpraHus-

MbI — OpraHU3Mbl, KOTOPLIC COACPIKAT ABa PA3HBIX AJUICJIbHBIX I'CHA HA TOMOJIOTHYHBIX XpOMOCOMaAXx.

JlOMMHAHTHBIN I'eH — 3TO OJIMH M3 Iapbl AJUICIBHBIX T€HOB, KOTOPBII B T€TEPO3UTOTHOM COCTOSIHUU
MOAABJISIET MPOSBIICHUE IPYTOro (PErecCuBHOTO I'eHa).

JIOMHHHPOBaHME — 3TO TOAABJICHUE Y THOPUIHBIX OPIaHU3MOB OJIHUX MPU3HAKOB JAPYTHMHU.
I'eHeTHYecKHEe CHMBOJIBI:
CumBon Benepsr © --- )xeHCKast 0co0b
Cumson Mapca & --- myxkcKas 0co0b
X---- CKpelBaHue
P--- pogutenbckoe nokosgeHne
F1--- nepBoe nokosieHue
F2-- BTOpOE MOKONIEHUE -
ABC--- fToMHUHaHTHBIE T€HBI
abc--- perieccuBHBIC T€HBI
G--- rameTsl

IIpumep 3a5aun Ha MOHOTHOPHIHOE CKPelIMBAHHKE:

VY MbIen, KOppuyHeBas OKpacka MEepCTH JOMUHUPYET HaJl cepoil okpackoi mepcetu. IIpu ckpemmba-
HUU YUCTOM JTMHUH MBIIIEH ¢ KOPUYHEBOM OKPACKOM ¢ YMCTOM JIMHUEHN MBIIIEeH ¢ cepoil OKpacKoi Obl-
JIV TIOJTY4€HBI MBIIIM C KOPUYHEBOM OKpackoy mepcetu. KakoBel reHoTunel moromcrea? Kakoe norom-
CTBO IO 3TOMY NPU3HAKY MOKHO NOJIYYHTh B IEPBOM M BTOPOM IOKOJICHUH?

3anuChIBaeTCs CKPELIMBAHKE:

PQAAXJ aa GAa F1 Aa
[TockonbKy TeH A JOMUHAHTEH, BCE MOTOMKH OyIyT UMETh KOPUYHEBYIO ILIEPCTh.

[lepBsiit 3akoH MeHaemns: Npyu CKpelIMBaHUM JIBYX TOMO3UTOTHBIX 0COO€H, OTINYAIOIIUXCS APYT OT
Jpyra o oAHOMY IPU3HAKY, BCE MOTOMKH NepoBoro nokojienus (F1) 6yayT nuMeTs npusHaK 0JTHOTO
W3 POAMTEIICH, TO €CTh BCE TIOKOJICHHE THOPHUIOB OyIeT eAMHOOOPa3HO MO TAHHOMY MPU3HAKY.
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JlaBaiiTe yCclI0)KHUM 3a/1ayy U CKPECTUM MEXAY CO00M reTepOo3UroTHRIX OYphIX MBIIIEH U3 TOKOJIEHUS
F1:

F1 Q2 Aaxd Aa GAuaAmua F2:
AA — KopHUYHEBHIE, Aa — KOpUYHEBHIE,
Aa — KOpUYHEBEIE, aa — cepsie.

Takum 06p2130M, BO BTOPOM ITOKOJICHUH MBI ITOJIYIACM PpACHICIITICHHUEC 10 OKpPACKE ICPCTU 3k 1.

IIpakTyeckas padoraNel4
«AHAJIN3 M OLICHKA 3THYECKHUX ACIEKTOB Pa3BUTHA HEKOTOPbIX HCCJIEJ0BAHUN B OMOTEXHO10-
TUID)
I]env: NO3HAKOMUTBCA C TUYECKUMU ACHEKTaMM Pa3BUTHsI HEKOTOPBIX HCCIEeIOBaHUN B OMO-
TEXHOJIOI'MH U JaTh UM OLICHKY.
Cpeocmea obyuenusa: yaeOHUK oOLei Ouonoruu, yueOHUK ectecTBo3HaHus 3a 10 kiacc, Jek-
LMOHHbIE MaTepuaibl, HTepHET-pecypChl.
Xon paboThI:
1. Usyuuth TeopeTHueckuii mMarepuan Tembl o yueOHuky, HWHTEepHeT-pecypcam (BUIEO),
NPUIIOKEHUIO K paborTe.
2. OTBeThTE Ha BOMPOCHI.
3. BrmBoxg

Cooepocanue omuéma
1.0t1BeTHI HA BOMIPOCHI.
2.BbIBOA: KaK JIMYHO BBl OTHOCHTECH K UCIIOJIb30BAHUIO TPAHCTEHHBIX MPOAYKTOB? XOTHUTE JI BbI HC-
MOJI30BATh MPOAYKTHI, MOJYUYEHHBIE U3 TPAHCTCHHBIX OpraHu3MoB B nuiy? [louemy?
3.BbIBO/I: Kak JIMYHO BBI OTHOCHTECH K KIIOHHpOBaHUIO uenoBeka? [louemy? Xotenu ObI BBI B Oy/y-
1IEM MOJIyYUTh cBoero kjoHa? [louemy?

Konmponwvuuvie 6onpocwi

1. Yro Takoe OMOTEXHOIOT s ?

2. YeMm oTnmyaeTcs reHETUUECKAs CEJIEKIMS U TeHHAsi WHXKE Hepus?

3. [IpuBenuTe apryMeHTHI «3a» U «IIPOTHUBY» UCIIOJIb30BAHUS TPAHCTEHHBIX MPOIYKTOB (MOKHO HC-
MI0JIb30BaTh HE TOJILKO MaTepuall CTaTbu).

4. Ilpu KaKkuX YCJIOBUSAX MPOAYKTHI, TOJIyY€HHbIE U3 TPAHCT€HHBIX OPraHU3MOB, MOTYT CUUTAThCs O€3-
OMacHbIMH?

5. Uro Takoe kj10H? Bo3MOXKHO JI1 BO3HUKHOBEHHE KJIIOHOB Y€JIOBEKa €CTECTBEHHBIM IyTem? Ecnu na,
TO B KaKOM citydae?

6. C xakoii menpro mpeanoaaraeTcs UCI0Ib30BaHNe KIIOHUPOBAHUS YeoBeKa?

7. IlpuBeauTe apryMeHThI «3a» U «IPOTHB)» KIIOHUPOBAHUS YETOBEKA.

Kpumepuu oyenku
B pe3ynbrare BinonHeHNus paboThl CTYIEHT
-BJIajieeT OMOJIOTHYECKOM TEPMUHOIOTHEH -
- TAET MOJIHbIE OTBETHI HAa BOMPOCHI
- BBICKa3bIBAET JIMUHYIO TOUKY 3pEHUS Ha 00CyKAaeMble IPOOIEMbI

Kpamxkuii meopemuueckuii 00630p no meme
I'ennast uHKeHepUs
buorexHonornen Ha3bIBAIOT COBOKYIIHOCTH TEXHUYECKHUX IIPUEMOB, UCIOJB3YIOIIMX pa3iny-
Hble OMOJIOTMYECKHUE CUCTEMBbl WJIM JKUBbIE OPIaHU3MBI JUI CO3/IaHUs UM 00paOOTKM MPOAYKTOB Ca-
MOTI'0 Pa3HOI'0 Ha3HAYCHMUS.
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CyIecTBYIOT HECKOJIBKO OTpacieil ouorexnosoruu. Hapsy ¢ moimyueHHeM aHTHOMOTHKOB,
AMUHOKHCIIOT, TOPMOHOB OMOTEXHOJOTHYECKMMH METOJIaMH CYIIECTBYIOT U APYTUe MPOIYKTHI, MOTY-
yaeMble C TIOMOIIBIO oTpaciel onoTexHonoruu. HanbGompiime criopbl BBI3BIBAIOT TPAHCTEHHBIE Opra-
HU3MBI ¥ KJIIOHUPOBAHUE KUBOTHBIX.

['eHHas UHXKEHEPUs — ITO METO/Ibl U3MEHEHHS TEHETUYECKMX CBOMCTB OPraHU3MOB B pe3yjbTa-
T€ BBEJCHMS B UX KIJIETKU T'€HOB JIPYIMX OPraHU3MOB. B pe3ynbTare moiy4yaroTcsi TpaHCT€HHBIE Opra-
HU3MBI.

['eHeTHKH CKpecTUTh Oanuiuly ¢ KapTodeneM He MOTYT, a FTeHHbIe MHXKEHEpbl — MOryT. | eHe-
TUYECKasl CEJEKLUs yJIydllaeT KOJIMYECTBEHHbIE XapaKTEPUCTUKU COpTa UM MOPOJbl (YPOKAWHOCTD,
YCTOWYMBOCTD K 3a00JIeBaHUSIM, HAJI0U U Jp.); TeHHAs UHXKEHEpHsl ClIocoOHa cO3AaTh MPUHIUITHAIBHO
HOBOE KaueCTBO — IEPEHECTU T'eH, ero KOAUPYIOIUH, U3 OJHOr0 OMOJIOTHYECKOTO BU/IA B IPYTOH, B
YaCTHOCTH, I'€H MHCYJIMHA OT YeJloBeKa B Apoxoku. U reHeTnyecku Moau(pUIMPOBAHHBIE IPOKKH CTa-
HOBSTCS (haOPUKOI MHCYIHHA.

CuuTaercs, 4TO €AMHCTBEHHOE MPUHIUIHAIBHOE MPENSATCTBUE, CTOSIIEE Mepe]l TeHHBIMU HH-
KEHepaMHu, — 3TO WIM MX OrpaHWuYeHHas (aHTa3Ws, WM OrpaHWyYeHHoe (uHaHcupoBaHHWe. Herpe-
OJIOJIMMBIX IPUPOJIHBIX OTPAHUYEHUI B T€HHOWM MHKXEHEPUH, IOX0XKE, HET.

[Tpu co3maHuyM TakMX OPraHU3MOB BBICKA3BIBAIOTCS OMACEHUSI OMOJIOTHYECKOTO M HKOJIOTHYE-
CKOT'0 HPAaBCTBEHHOTO, ATHYECKOTO, (hritocodckoro, peaurno3Horo xapakrepa. B 1973-1974 romax
ObUTH BBIPaOOTaHBI MPaBUJIA TEXHUKH O€30MACHOCTH M0 OOPALIEHUIO C TPAHCTEHHBIMU OpPTaHU3MaMH.
[To Mepe yckopsrolerocs pa3BUTUS T€HHOM MHKEHEPUHU CTPOrOCTh MPaBUJl 0€30IIaCHOCTH BCE BPEMS
cHIKanach. [lepBoHayanbHbIE CTPAXH OKA3AJIUCh CHIIBHO MPEYBETNYCHHBIMHU.

B utore 30-1eTHEr0 MUPOBOTO OMBITA TEHHOW MH)KEHEPUHU CTAJIO SICHO, YTO CIy4ailHO B MPO-
1[ecce «MUPHOI» TeHHON WHKEHEPUHU YTO-IN00 BPETHOTO BO3HUKHYTH HE MOXkeT. B o0miem, 3a Bce 30
JIET UHTEHCUBHOI'O M BCE PACILIUPSIOLIErOCs] IPUMEHEHUsI TEHHON MHKEHEPUU HU OJHOIO Cllydyast BO3-
HUKHOBEHUSI OMIACHOCTH, CBSI3aHHOM C TPAaHCT€HHBIMHM OpPraHU3MaMHU, 3aperucTpupoBano He Obu10. Ko-
r71a peyb ueT 00 ONacHOCTU WK 0€30M1aCHOCTU TPAHCI€HHBIX OPraHU3MOB U MPOJYKTOB M3 HUX IO-
JY4eHHBIX, TO CaMbl€ PACIPOCTPAHEHHbIE TOUKH 3PEHHUSI OCHOBBIBAIOTCS MPEUMYIIECTBEHHO Ha «00-
IIX COOOpaKEHUSAX U 3PaBOM CMBbICIE». BOT 4TO 0OBIYHO TOBOPSIT T€, KTO MPOTHUB:

- IpUpOJIa YCTPOEHa pa3yMHO, JJr000€e BMEIIaTeIbCTBO B HEE TOJIBKO BCE YXY/LINT;

- IIOCKOJIbKY caMM ydeHble He MoryT col00%-Hoill rapanTueil mpeackasarb Bce, 0COOEHHO OT-
JaJICHHbIE, OCIEICTBHS IPUMEHEHHS TPAHCTEHHBIX OPraHU3MOB, HE HaJ10 3TOTO JeJaTh BOOOIIE.

A BOT apryMeHThI T€X, KTO BBICTYIIAET 3a:

- B T€Y€HUE MMJUIMAPJIOB JIET 3BOJIOIMU IPUPOA YCIICLIHO «I1epernpoOoBajay BCe BO3MOXKHBIE
BapHaHThl CO3/IaHUS KUBBIX OPTaHU3MOB, IIOYEMY XK€ JIEATEIbHOCTh YEJIOBEKA MO0 KOHCTPYHPOBAHUIO
MU3MEHEHHBIX OPraHU3MOB JIOJIKHA BBI3bIBATh ONACEHUs?

- B IIPUPOJI€ MOCTOSIHHO MPOUCXOJUT MEPEHOC T'€HOB MEXKIY pa3HbIMU OpraHu3Mamu (B OCo-
OEHHOCTH MEXJy MHMKpOOaMHU M BHUPYCaMM), TaK YTO HUYErO NMPHHIUIHAIBHO HOBOTO TPAaHCTEHHBIE
OpPraHHU3MbI B IPUPOAY HE JOOABSAT.

Jluckyccust 0 BBIrOJ]aX M OMACHOCTSIX MPUMEHEHHS TPAHCT€HHBIX OPraHU3MOB OOBIYHO KOHIICH-
TPUPYETCSI BOKPYT TJIABHBIX BOIPOCOB O TOM, OMACHBI JIU MPOJYKTHI, MOJTYYEHHbIE U3 TPaHCTE€HHBIX
OpPraHU3MOB U ONACHBI JIU CAaMH TPAHCTEHHBIE OPTraHU3MBbI JUIsl OKPY’KaIOLEN cpebl?

[To xapakTepucTHKaM TpaHCTE€HHas MPOAYKLHUS HE OTINYAeTCs OT aHAJIOTWYHBIX NMPOJYKTOB,
IIOJIYYEHHBIX M3 €CTECTBEHHBIX MPUPOJHBIX MCTOYHUKOB. JTO HEOJHOKPATHO JOKA3aHO TECTUPOBAHU-
€M, KOTOpO€e 00s13aTeIbHO MTPOBOJUTCS TIEPE]] BHIITYCKOM Ha PHIHOK MPOAYKTOB, MOJYUYEHHBIX U3 T€He-
THYECKU MOJU(UIIMPOBAHHBIX OPraHU3MOB. MeETOJbl OIIEHKM BO3MOXKHOCTEH TOKCHUYHOCTH, ajliep-
TE€HHOCTH U JIPYTUX BUIOB BPEIHOCTU JAOCTATOYHO HAJIEKHBI M CTAHAAPTU3UPOBAHBI BO MHOTHX CTpa-
Hax, B 4aCTHOCTH B Poccun.

Pazymeercs, 5T0 He O3Ha4aeT, 4TO JIOObIE MPOAYKTHI, MOJIYYEHHbIE U3 JIIOOBIX T'€HETUUYECKH
MOJU(UIIMPOBAHHBIX OPraHU3MOB, Oy1yT Oe3onacHbl. be3onacHbIMU MOTYT CUMTATHCS TOJIBKO T€, KO-
TOpbIE MPOLUIA BCECTOPOHHIOI TOCYNAapCTBEHHYIO NpoBepKy. lloTpedurtens NOMKEH UMETh MPaBo
MH(GOPMHUPOBAHHOTO BBIOOpA. [IpOYyKTHI U3 TPAaHCTEHHBIX OPTraHU3MOB JOJKHBI UMETh MapKHPOBKY,
KOTOpasi MO3BOJIUT BbIOpaTh: 1) 1Oporue «3KOJIOrMYecKy YUCThIE» HE TPAHCT€HHbIE MPOIYKTHI, MOTY-

24



YeHHbIe 0€3 MPUMEHEHUS! XUMUYECKUX yIOOpeHUH, MECTUIMIOB U TepOULIUA0B WK 2) HE TPAHCTEH-
HbI€, BbIPAILEHHbIE C IPUMEHEHUEM XUMMHU, WK 3) TPAaHCT€HHbIE, HO BBIPAIIEHHBIE 0€3 «(XUMHUM», 1ie-
Ha KOTOPBIX JIOJDKHA OBITh B HECKOJIBKO Pa3 HUXKE, YeM IKOJIOTHUECKH YNUCTHIX.

[TpousBoncTBeHHbIE ITOceBbl TP y)xe 3aHMMAaIOT OObIIME TUIOIAAN, U OHU IPOIOJIKAIOT pac-
mupAtbed. 3a nocnennue 12 ner B CLIA Boipameno 3,5 TpiiH TpaHCreHHbIX pacTeHuid. [Ipu 3Tom He
OBbUIO 3apEruCTPUPOBAHO HU OJHOTO Cilydasi BOSHUKHOBEHMSI CEPbE3HBIX MEIUKO-OMOJOrMUECKUX MO-
CJIEICTBUI MX IIPOU3BOJICTBA U UCIIOJIb30BAHUS.

B nenom mpu oneHke cTeneHu OMOJIOTMYECKOM M HKOJOTMUYECKOW OMACHOCTH IO NPUHILIUITY
6mu3koro cxojacta 6e3onacHoe TP nomkHO OBITH OXOXKHM Ha €r0 MCXOAHBIM HETPAaHCTEHHBIN aHa-
JIOT.

WTak, reHHble MH)XEHEPBl YTBEP)KJIAIOT, UTO TPAHCTEHHBIE MPOAYKTHl O€30MAacHbI U JCILIEBHI,
YTO TPAHCTEHHOE CEJIbCKOE XO3sIMCTBO HE TOJBKO 00Jie€ SKOHOMUYHO, HO M 00Jiee SKOJIOTUYHO, YeM
TpaJIULHOHHOE, OCHOBAaHHOE Ha MaCCOBOM ITPUMEHEHUHN XUMUYECKUX CPEJICTB 3aLUThl PACTEHUH.

KnonupoBanue.

Eme ogaum noctukeHMeM OMOTEXHOJIOTUH, BBI3BIBAIOIIMM MHOIO CIIOPOB, SIBJSETCS KJIIOHHMPOBAHHUE
MJIEKOITUTAIONIUX, B YACTHOCTU KJIOHUPOBAHHUE YETIOBEKA.

Celiuac KJIOHAMU Ha3bIBalOTCSI 0COOM KUBOTHBIX MJIM PACTEHUM, [TOJIyYE€HHbIE TyTEM OecIoio-
IO Pa3MHOXKEHMsI U MMEIOIINE TOJHOCTBIO HIEHTHYHbIE IeHOTUNbl. KiloHHpOoBaHMEM Ha3bIBAIOT HC-
KYCCTBEHHOE IOJy4EeHUE KIOHOB KHBOTHBIX.

VIMEeHHO BO3MO>KHOCTh UCKYCCTBEHHOTO KJIOHHMPOBAHUS YEJIOBEKa BhI3BaJIa OYpHBIC AMOIUH B
oOuiecTBe.

[Ipeamonaraercsi, 9T0 MOXKHO HCIOJIb30BATh KIOHUPOBAHHE JUIS TIPEOJIOTICHUST OSCTIIIONMS —
TaK Ha3bIBAEMOE penpooyKmusHoe KioHuposanue. becionue, 1eHCTBUTEIbHO, — YPE3BbIYAHHO BaXK-
Has mpoOiiemMa, MHOTHE O€3/IeTHBIE CEMBbH COTJIACHBI Ha CaMble JOPOTHE MPOIEeIyphl, YTOOBI MMETh
BO3MOKHOCTh pOJUTh peOeHka. OHAKO BO3HUKAET BOIPOC: a YTO NMPUHLMIHAIBHO HOBOI'O MOXET
JlaTh KJIOHUPOBAHUE 10 CPABHEHUIO, HAIIPUMED, C SKCTPAKOPIOPAIbHBIM OIJIOJJOTBOPEHUEM C UCIIOJIb-
30BaHMEM JJOHOPCKUX IOJIOBBIX KJIeTOK? UecTHbIN 0TBeT — Huvero. KinoHupoBaHHbIH pebeHOK He Oy-
JIeT UMETh T'€HOTHUIA, SBJSIOLIEroCcs] KOMOMHAIMEW TeHOTUIIOB My»Xa U KEeHbl. [ eHeTuuecku Takas je-
BOUYKa Oy/leT MOHO3UIOTHOW CECTPOIl CBOEH Marepu, FeHOB OTIa y Hee He OyaeT. TOYHO Tak xke KIo-
HUPOBAHHBIN MaJlbYUK JUIsl CBOEW MaTepu OyJeT TeHEeTHYecKH uyxJa. B Takom ciydae — 3auem 3Ta
CIIO’KHAs U, YTO OCOOEHHO Ba)KHO, OYEHb PUCKOBAaHHAs mporenypa? A eciu BCIOMHHUTH 3()(HEKTHB-
HOCTb KJIOHHMPOBAHHUS, MPEICTAaBUTh ce0€, CKOJbKO HY)KHO MOJYYUTh SHULEKIETOK, YTOOBI POIMIICS
OJIUH KJIOH, KOTOPBIM K TOMY K€, BO3MOKHO, Oy/1eT OOJIBbHBIM, C YKOPOUEHHON MPOJJOIKUTEIEHOCTHIO
KHU3HU, CKOJBKO 3MOPHOHOB, YK€ HayaBIIUX YXUTh, OTHOHET, TO MEPCHEKTHBA PENPOAYKTHUBHOIO
KJIOHHPOBAHMsI YeJIOBeKa CTAHOBMUTCS ycTpauiaromied. B OonpmIMHCTBE TeX CTpaH, IJle TEXHUUYECKH
BO3MOXXHO OCYIIIECTBJICHUE KJIOHUPOBAHHUS YEJIOBEKAa, PENpPOIYKTUBHOE KIOHUPOBAHUE 3aIPEIEHO
3aKOHOJATEIBHO.

Tepanesmuueckoe KlonuposaHue MPEAIOIAraeT MojiyueHne sMOprHoHa, BhIPAIIMBAHUE €TO0 J10
14-nHeBHOTO BO3pacTa, a 3aT€M HCIHOJIb30BaHUE SMOPHUOHATIBHBIX CTBOJIOBBIX KJIETOK B JIEYEOHBIX Iie-
nsix. TlepcnekTuBbI J1eUeHusl ¢ MOMOIIBI0 CTBOJIOBBIX KJIETOK OHIETIOMIISIONIN — U3JIEYeHHE MHOTUX
HelposiereHepaTUBHBIX 3a00seBaHuil (Hanpumep, 6one3nel Anbireitmepa, [lapkuHcona), BoccTaHOB-
JIEHUE YTpayeHHBIX OPTraHOB, a MPH KIOHUPOBAHUU TPAHCTEHHBIX KJIETOK - JIEUEHHWE MHOTHX Haclel-
CTBEHHBIX Ooje3Hel. Ho mocmMoTpuM mpasje B au10: (JaKTUYECKH 3TO 03HAYaeT BBIPAcTUThH cebe Opa-
THKa WK CECTPUUKY, a TOTOM — YOHUTb, YTOOBI MCIOIb30BaTh UX KIETKHU B KauecTBe JekapcTsa. 1
eciii yOuBaeTCsl He HOBOPOXIEHHBIH MIIaJIEHel], a JBYXHEJECNbHbIH dMOPHUOH, Jela 3TO HE MEHSET.
[ToaToMy yueHble ULTYT Apyrye MyTH AJIs MOJy4YE€HUs CTBOJIOBBIX KJIETOK.

Kuraiickue ydeHsle ¢ 11eIbI0 TOTYYeHUsI YMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK YeJIOBeKa COo3/a-
T THOpUIHBIE SMOPHUOHBI ITyTEM KJIOHUPOBAHUSA SIIEP KJIETOK KOKU UeJOBeKa B SHIEKIeTKaxX KpPOJu-
KoB. bbuto nomydeno 6osee 100 3MOpHOHOB, KOTOPbIE B T€UEHUE HECKOJBKUX JHEH Pa3BUBAIUCH B
HCKYCCTBEHHBIX YCJIOBMSIX, @ 3aTE€M M3 HUX OBbUIM MOJyYEHBI CTBOJIOBBIE KJIETKH. YUe€HbIE HAACHOTCS,
YTO TAKOM CIOCOO MOJyYEHHS CTBOJIOBBIX KIETOK OKaXKETCs 3TUUECKU 0oJiee MPUEMIIEMBIM, YeM KJIO0-
HUPOBAHME YEJIOBEYECKUX SIMOPHUOHOB.
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K CHAaCTBKO, OKAa3bIBACTCA, YTO 3M6pI/IOHaJIbHBIe CTBOJIOBBIC KJICTKH MOKHO HO.HyLIaTB cIc
npoine, He mpuberas K COMHUTEIBHBIM C STUYECKON TOYKU 3PCHUS MAHUMYJISAIUAM. Y KaKI0TO HOBO-
pO)KIIeHHOFO B €ro CO6CTB€HHOI71 HYHOBHHHOfI KpOBI/I COI[Gp)KI/ITCSI JOBOJIBHO MHOI'O CTBOJIOBBIX KIJIC-
TOK. EClIM 3TH KJIETKHU BBIJICIUTH, @ 3aT€M XPaHUTh B 3aMOPOKEHHOM BHJIE, UX MOYKHO MCIIOJIb30BaTh,
€CJI BO3HUKHET HeoOXxoauMocTh. Co3/1aBaTh OAaHKU CTBOJIOBBIX KIIETOK MOXHO yxe ceidac. [IpaBna,
CleIyeT UMETh B BUY, YTO CTBOJIOBBIC KJIECTKHA MOTYT MPEMOJIHECTH CIOPIPU3bI, B TOM YUCJIE U HEMPH-
SATHBIC. B YaCTHOCTH, UMCHOTCA JaHHBIC O TOM, 4YTO CTBOJIOBBIC KJICTKU MOI‘YT JICTKO HpI/IO6peTaTB
CBOMCTBA 3JI0KaueCcTBEHHOCTH. CKOpEe BCETO, ITO CBSA3aHO C TEM, YTO B HCKYCCTBEHHBIX YCIOBHUAX HaJl
HUMU HET JKECTKOTO KOHTPOJISI CO CTOPOHBI OpTaHu3Ma. A Bellb KOHTPOJIb «COIUATBHOTO TTOBEICHUS
KJICTOK B OpraHU3Me HE TOJIbKO JKECTKUH, HO BEChbMa CIIOKHBIM M MHOTOYpOBHEBBIA. HO BO3MOXKHOCTH
HCIIOJB30BaHUs CTBOJIOBBIX KJICTOK CTOJIb BIICUHATIIAIOIIHN, YTO UCCICAOBAHUA B 3TOI>1 O6HaCTI/I U IIouc-
KM JIOCTYITHOTO HCTOYHUKA CTBOJIOBBIX KJIETOK OyIyT MPOI0JKATHCA.

,Z[OHYCTI/IMO JIN KJIOHI/IpOBaHI/Ie YCJIOBCKAa B HpI/IHL[I/IHG? KaKI/Ie IIOCJICACTBUSA MOXKCT HUMECTH
MIPUMEHEHHE ATOTO CIIOCO0a pa3sMHOKCHUS?

OIIHO M3 BIIOJIHC peaJII)HI)IX HOCJIG[[CTBI/Iﬁ KJIOHI/IpOBaHI/Iﬂ —_— HapyHIGHI/Ie COOTHOIIICHHUA I10JI0B
B motoMcTBe. He cekper, 4To O4YeHb M OYEHb MHOTHE CEMbH BO MHOTHX CTpaHaX XOTEIH Obl MMETh
CKOpee MaJlb4uiKa, 4€M I[CBO‘IKy. V}ice B HACTOJAIIICC BpeMﬂ B KI/ITaC BO3MOXHOCTH HpeHaTaHBHOﬁ ana-
THOCTUKH T0JIa ¥ MEPbI 110 OTPAaHUYEHHUIO POKIAEMOCTH MPUBETH K TAKOMY IOJIOKEHUIO, YTO B HEKO-
TOPBIX paiioHaxX cpelau AeTed HaOIrofaeTcs 3HAYUTENbHOE MpeodiajaHue MaabuuKkoB. UYTo OynyT ne-
JJaTh 3THU MaJIbUYMUKH, KOr'Ja HpI/IIIeT BpCMH 3aBOJINUTH CeMI)IO?

Jlpyroe HeraTUBHOE CJEACTBUE IIMPOKOTO MPUMEHEHHS KIOHUPOBAHUS — CHU)KEHHUE TeHETU-
YECKOro pazHooOpasusi yesnoBeka. OHO M TaKk HEBEJIMKO — CYIIECTBEHHO MEHBIIE, YeM, Halpumep,
Jake y TaKUX MaJIOYUCIICHHBIX BUJOB, KaKk 4eloBeKooOpa3Hbie 00e3bsHbl. [IpudnHa 3Toro — peskoe
CHMKEHUE YMCJIICHHOCTU BHJIa, UMEBIIIEE MECTO HE MeHee ABYX pa3 3a mociennue 200 toic. ner. Pe-
3y/lbTaT — OOJBIIOE KOJIWYECTBO HACJIEACTBEHHBIX 3a00JeBaHUil U 1e(EKTOB, BHI3bIBAEMBIX MEPEXO0-
JIOM MYTaHTHBIX aJlIeJIed B TOMO3UTOTHOE cocTosiHMe. JlanbHeillee CHUKEHHE Pa3HO0Opa3usi MOKET
MOCTAaBUTH IO/ YTPO3y CYIIECTBOBAaHUE uejoBeKka Kak Bujaa. [IpaBna, cipaBeIMBOCTH paau CleayeT
CKa3aThb, 4YTO CTOJIb HII/IPOKOFO paCHpOCTpaHGHI/H[ KJ'IOHI/IPOB&HI/ISI BpfiI[ JIN cnej:[yeT OXKHUJaTh AK€ B
OTJTAJICHHOM OYAYIIEeM.

W, HakoHel, He cieayeT 3a0bIBaTh O TEX IMOCIEACTBHIX, KOTOPhIE MBI TIOKa HE B COCTOSIHHH
MIPETyCMOTPETD.

IIpakTyeckas padora NelS

Onucanue ocodeit BUaa mo MOp¢oa0ru4ecKkoMy KpUuTepHIo

He./'lb paﬁombl: ITO3HAKOMUTLECA C MOp(I)OJ'IOFI/I‘ICCKI/IM KpUTCPUCM BUJld, HAYUYUTHCA ONIMCBIBATH XapaK-
TEPHBIC Mop(bonomqecm/le MIpHU3HAKW BHUAA, ONIPEACTIATE NPUHAAJIC)KHOCTh OPraHN3MOB K OJHOMY HJIN
Pa3HbIM BHaM I10 MOp(l)OJ'IOI‘I/I‘-ICCKOMy KPUTCPUIO.

Cpeocmea odyuenusn:
Xo0 pabompi:
1. PaccMoTpuTe pacTeHUs JBYX BHJIOB OJTHOTO POJIa, OXapaKTepU3yiHTe 0COOCHHOCTH BHEIITHETO
CTPOCHHS OCHOBHBIX OPTaHOB pacTeHHsl (KOPEHb, CTEOEIb, INCThS, IIBETKH, IUTOIbI, CEMEHA).

Haiite Mopdonoruueckyro XxapakTepUCTUKY U3y4aeMbIX BUJIOB. Pe3ynbpTaThl UcciieJOBaHUM 3a-
HECHTE B TaOJIHUILy.

[Ipu3nak Penpka nukas Penbka oropoanas

KopueBas cuctema
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Kopenb

Crebennb (BricOTa, hopma)

Jlucropacnonoxxenue

Jluctes (hopma IMCTOBOM TIACTHHKH,
YKUJIKOBAHUE, TPOCTON MM CIIOKHBIH)

CouBeTusa

LBeTkn

[1nonp! (Ha3BaHME, COUHBIC WU CYXUE,
OJTHO- MJIM MHOTOCEMSIHHBIE, CIIOCO0
pacnpocTpaHeHus])

Cemena (popma, pazmep, okpacka,
KOJIMYECTBO)

2.01eHnTe 10CTaTOYHOCTH MPEICTABICHHBIX BAMU XapaKTEPUCTUK Il OOHAPYKECHUS JAHHBIX BU-
JI0B B Iipupoze (crenaiTe BHIBOJ O MOP(POIOrHYECKOM CXO/ACTBE OPraHM3MOB OJTHOTO POAA U pa3-
JMYUHU BUIOB 110 MOP(OJIOTUIECKUM TPU3HAKAM).

KOHmpOJleble eonpocol:

Urto npeacrasiseT codoit Bua?
UYro Takoe kputepuu Bua?
[IpuMeHeHne KaKuX KPUTEPHUEB MTO3BOIUT UIACHTH(PUITUPOBATH BU?
Kakue nmpusHaku cieayeT H3y4uTh Y OPTaHU3MOB TSI IPUMEHEHHUS MOP(POJIOTHIECKOTO KPH-
Tepusi?
5. B deM HecoBepIIeHCTBO MOP(HOIOTHUSCKOTO KPUTEPUS ISl pPa3rpaHUICHHSI BHIOB B TIPUPo/Ie?

el A

PEJBKA JTUKAS

OpnnonetHuii sipoBoit copHsik cemeiicTBa Kpecronsetasix (KamycTHbix). CTep>KHEKOPHEBOE pacTeHHUE.
['maBHBIIM KOpeHb TOHKUM, BeTBsHICA. CTeOensb mpsiMmocTosunid, BeicoTor 30- 60 cM, pa3BETBICHHBIN,
KOPOTKOBOJIOCUCTBIN. JINCThS YepelKoBbI€, TUPOBUAHO-TIEPUCTO-PaA3I€TIbHbIE, C HEPABHOMEPHO-
3y04aThIMHU, TTPOJIOJITOBATO-IHIIEBUIHBIMU J0JsiMU. CollBEeTHE KUCTh. L[BeTKH IpaBUIbHBIE (CHMMET-
pudHbIe), 000enobie, pa3ieabHo-IenecTkoBbie. OKOIOLBETHUK TBOMHOMN, 4-X UJICHHBIN; YallleNuCTH-
KM I[BETKA 3€JIeHbIe, IpsiMocTosiune. Jlemectku (10 20 MM JUTMHOM) pacioyioxKeHbl KpecTooOpasHo,
CBETJIO-JKENThIE, pexke Oenble, C HKENTHIMHU WU (PUOTETOBBIMU JKUIKaMHU U ITUHHBIM KOHYUKOM. ThI-
YUHOK 6, U3 HUX 2 Kopoue ocTalbHbIX. [lecTuk onun. Bexoaut BecHoil. LBerer B utone-asrycre. [1no-
JTOHOCHUT B utoiie. [1mox - CTpydok, TBEp/Ibli, YIEHUCTHIN, HE PACKPBIBAIOIIUNICS, C JUIMHHBIM HOCUKOM.
®dopma mona - muuHApUYeckas. [locne co3peBanus pacnamaercs Ha 5-8 (11) OTAETbHBIX YJIEHUKOB,
COJIEp KaIIiX Mo OAHOMY ceMeHU. CITIOCOOHOCTBIO CTPYYKOB paclaaThCs Ha WICHUKU pellbKa TuKast
OTJIMYAETCS OT IPYTUX KPECTOIBETHBIX, B YACTHOCTH OT TOPYMIIBI TTOJIEBOM U cypenku. L[Ber mmona -
6nenno-xenThiil. Pazmep minona - amuna 30-80 MM, mupuna 3-4 mm. Pazmep cemsH - nuamerp 3-3,5
MM. Dopma ceMstH - OBaTbHO-TIIapoBUIHAA. L[BeT ceMsiH - KpacHOBaTO-KOpUYHEBHIN. [ TyOmHa Tipopac-
TaHus - 2-5 cM. JKuzHecrnocoOHOCTh ceMsiH B TouBe - Oornee 10 net. MakcumanbsHas TUIOAOBHTOCTH -
12 TBIC. cemstH, cpenuss - 160-2500 cemsn. Temriepatypa npopacTanus - MUHUMaIbHas OT +2 10 +4
°C; ceMeHa JpyHO MPOPACTAIOT TOJIBKO MOCIE NePE3UMOBKH, UMEsI IEPUOJ] TOKOSI, KOTOPBINA JITTUTCS
6-8 mecseB. CHIIbHO pacpoCcTpaHeHa Ha Bcel eBpoIelickor Tepputopuu Poccuu, ocoOeHHO B TToJTe-
Ch€ U B CEBEPHOI YaCTU JIECOCTEMNH, a Takke B 3ananHoi EBporne, 3a uckintoueHuem ceBepHoit CkaH-
nuHaBun, Masoit A3uu, penko - Ha KaBkaze, B Cubupu u Jlansaem Bocroke. 3acopsieT sipoBsie moce-
BHI (STUMEHS, OBCa, TOpOXa, JIbHA, JIONMUHA). PacTeT Ha Myrax u mactOuIax, oropojax, mo 0004YnHaM
JIOPOT U B MIOCEBAX MHOTOJIETHUX TPAB U T. 1. XOpOIlIee MEJOHOCHOE U MaCIMYHOE PACTEHHE, HO He-
MIPUTOJHO KAaK 3€JICHbIA KOPM.
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PEJbKA IOCEBHAS (PEJJbKA OT'OPOJTHAST)

JIBysjeTHEE pacTeHUE CEMEMCTBA KPECTOIBETHBIX, BICOTOM 30-70 cM, ¢ TUPOBUIHBIMU, IEPUCTO-
HaJPE3aHHBIMU, JKECTKOBOJIOCHCTHIMU JTUCThIMU. JIUCTBS M cTeOesb Mano omymieHbl. Ha mepBoM roay
JIaeT PO3ETKY JUCThEB M CUIIHHBINA CTEPKHEBOW KOPHETLIO N (OOJIBIION, CBEKIIONOIOOHBIN, MICHUCTBIH,
COUHBIH, CHApYKHU YE€PHBII, BHYTPHU OCJIbIN, C OCTPBHIM KT'YYUM BKYCOM M 3al1aXOM, BBI3BIBAIOIIUM CJIe-
3oreueHue). Ha BTopoil rog mosBiisieTcst npsiMoii cTe0enb C pa3BETBICHUEM B BEpXHEH 4acTH U Ku-
CTeBHIHOE colBeTHE (KUCTb). L[BeTkU nuioBbie, 6embie ¢ GUOIECTOBBIMU MPOKUIKAMU UIIH PO3OBBIE, C
4 nenecTkaMu (CTpOEHHUE KaK y BCEX KPECTOLBETHHIX). [Lox - cTpy4yok, BepeTeHOOOpa3HbIH, TOICTHIH,
B3/yThIH, HepacKkpbIBaromuiics. CeMeHa oBabHOMN (hOpPMBI, TEMHBIC, MEJIKKME. Peibka 1IBETET B anpere-
Mae, IJI0/Ibl CO3PEBAIOT B Mae-uioHe. Bo3zenbiBaeTcs B caiax ¥ Oropojax o4ty NOBCEMECTHO

IIpakTnueckas padora Nel6

Ananuz u OUEHKa pa3itiHblX cunomes npoucxo.ucdenu;l HCU3HU
lleﬂb.' IIpOoaHaJIM3UPOBATh U OLUCHUTDL PA3JIMYHBIC TUIIOTC3bI IPOUCXOXKIACHUA )KU3HU Ha 3emie.

Cpeocmea obyuenua: COOOUICHUS yyalluxcs, IPe3eHTaluu, yueOHoe BHIEO 110 TEME.
Xox pa6oThl.

1. Ilpountats TekcT «MHOrooOpasue Teopuil BOSHUKHOBEHUS KU3HU Ha 3eMIIe».
2.M3yuenne MaTepualia TEMBI IO MIPE3CHTAIUAM, Y4eOHOMY BHIE0, TPUIIOKEHHUIO K padoTe.
3.3anoaHUTH Ta0IHILY:

TeOpI/II/I W TUIIOTC3bI CYH_[HOCTB TCOPHHU UJIN THITOTEC3bI I[OKEB&TCJ'H)CTB&

4.0T1BeThTE HA KOHTPOJIbHBIC BOIIPOCHI:

-ITouemy npeacraBienre o 00KECTBEHHOM ITPOUCXOKICHUH KU3HU HENb3s1 HU ONPOBEPTHYTh, HU
MIOATBEPAUTH?
- Kaxoii Teopun npunepxxupaerech Bbl IM4HO? [louemy?

«MHoroo6pa3ue Teopuii BOSHUKHOBEHUS KM3HU HA 3emJie».

1. Kpeannonusm.

CormacHo 3TO¥ TEOpUH KM3Hb BO3ZHUKJIA B PE3YJIBTATE KAKOTO-TO CBEPXbECTECTBEHHOTO COOBI-
TUs B iponuioM. Ee mpuaepuBaroTcs mocaea0BaTeN! MOYTH BceX Hanbolee paclipoCTpaHEHHBIX pe-
JIMTHO3HBIX YUYCHHM.

TpaguunOHHOE HYAEHCKO-XPUCTUAHCKOE IIPEACTABICHUE O COTBOPEHUH MUPA, U3JI0KEHHOE B
Knure beitusi, BBI3BIBAJIO ¥ IPOIOJDKAET BBI3BIBATH CIIOPHI. XOTs BCE XPUCTHAHE MMPU3HAIOT, 4TO brb-
U — 93T0 3aBeT ['ocnoja J1roAsiM, o BOIIPOCY O JJIMHE «JIHs», ynoMuHasuierocsi B Kuure beitus,
CYIIIECTBYIOT pa3HOIJIACHs.

HekoTopsie cuuTaroT, YTO MUP U BCE HACEISIONIUE €T0 OPraHU3MbI ObLTH CO3/IaHbI 32 6 JHEH
1o 24 vaca. [[pyrue xpuctuane He OTHOCITCS K bruOnuu kak kK HaydHOW KHUTE U CYUTAIOT, 4TO B KHU-
re BeITus n3M0KeHO0 B MOHATHON AJIs JTI0AeH (hopMe TEOIOTUYECKOEe OTKPOBEHHE O COTBOPEHUH BCEX
YKHBBIX CYIIECTB BCEMOTYIIIUM TBOPIIOM.

[Tpornecc 60’keCTBEHHOTO COTBOPEHHUS MUPA MBICIIUTCS KaK MMEBIIIUNA MECTO JIMIIb OJTHAXKIBI U
MIOTOMY HEJOCTYIHBIN JJIs1 HAOMI0IeHUsl. TOr0 JOCTaTOYHO, YTOOBI BEIHECTH BCIO KOHLIEMIUIO O0OXe-
CTBEHHOT'O COTBOPEHHUS 32 PAMKU Hay4HOTO HccliienoBanusd. Hayka 3aHUMAaeTCs TOJIbKO TEMU SIBIICHU-
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SIMU, KOTOPBIE TIOJ|/IAl0TCS HAOIIOICHHIO, @ TIOTOMY OHA HUKOT/Ia He Oy/JIeT B COCTOSIHMM HU J10Ka3aTh,
HU OIIPOBEPTHYTH 3TY KOHUEHIHUIO.
2. Teopusi CTALIMOHAPHOIO COCTOSTHUS.

CornacHo 3Toil TeopuH, 3eMJjisl HUKOT]a HE BO3HUKAJIA, a CYLIECTBOBAJa BEYHO; OHA BCEra
crocoOHa MoIIePKUBATH JKU3Hb, & €CJIM U U3MEHSJIach, TO OYEHb MaJIO; BUJIbI TOXKE CYIIECTBOBAIN
BCerJa.

CoBpeMeHHbBIE METO/IbI JATUPOBAHUS JAIOT Bce O0JIee BBICOKHE OILIEHKH BO3pacTa 3eMITd, YTO
II03BOJISIET CTOPOHHUKAM TEOPUU CTALMOHAPHOI'O COCTOSHUS 10JIaraTh, YTO 3€MJIsl U BUJIBI CYILIECTBO-
BaJIM Bceraa. Y KakJoro BUA €CTh JBE BO3MOXKHOCTU — JINOO M3MEHEHUE YUCIEHHOCTH, JIUOO BHIMHU-
paHue.

CTOpOHHUKH ATOM TEOPUH HE IPU3HAIOT, YTO HAJIMUUE WK OTCYTCTBHE OIPEAEIIEHHBIX HCKO-
[a€MbIX OCTaTKOB MOYKET YKa3bIBATh HA BPEMsI MOSBJICHHS WJIM BBIMUPAHUS TOI'O UM UHOTO BUAA, U
IIPUBOJIAT B KAYECTBE NIPUMEPA IIPEJICTABUTEINS KUCTENEPbIX pbl0 — natuMeputo. Ilo naneonTonoru-
YECKUM JIaHHBIM, KUCTETIEpbIe BIMEPIU 0K0JI0 70 MiH. jieT Hazaa. OQHAKO 3TO 3aKI0YEHUE IPHU-
IIUIOCh MIEPECMOTPETh, KOT/Ia B pailoHe Manarackapa ObLITM HAWICHBI )KUBBIC MTPEICTABUTEIH KHCTETIC-
pbiX. CTOPOHHUKHU TEOPUU CTALIUOHAPHOTO COCTOSIHUS YTBEPKIAIOT, UTO, TOIBKO U3ydasi HIHE KUBY-
1€ BUJIbI U CPABHUBAS UX C UCKOIAEMbIMH OCTaTKaMH, MOYHO JIEJIaTh BBIBOJ O BHIMUPAHUU, /1a U TO
OH MO>KET OKa3aThCsl HEBEPHBIM. BHe3amHoe MosiBiIeHHe KaKoro-mubo UCKOMaeMoro Bua B onpee-
JIEHHOM IU1acTe OOBSACHSAETCS YBEIMUYEHUEM YUCICHHOCTH €ro MOMYISIUU I IEpeMEIICHHEM B Me-
cTa, OJaronpusTHBIC I COXPAaHEHHUS OCTATKOB.

3. Teopusi nancnepmMmum.

Ota Teopus HE MpeyIaraeT HUKaKoro MexaHu3ma Juist OObsICHEHHUS TIEPBUYHOTO BOZHUKHOBE-
HUS )KU3HU, 2 BBIIBUTAET UJCH0 O €€ BHE3EMHOM MTPOUCX0kACHUH. [[03TOMY ee Heb3sl cuuTaTh Teopu-
€l BOBHUKHOBEHUSI )KM3HU KaK TAKOBOH; OHA MPOCTO MEPEHOCUT MPo0IIeMy B KaKOE-TO JIPYroe MEeCTO
BO Bceenennoii. ['unoresa 6ni1a BeigBunyTa FO. JInOuxom u I'. Puxtepom B cepenune XIX Beka.

CornacHo runorese MaHCIepMUH KHU3Hb CYIIECTBYET BEUHO U MIEPEHOCUTCS C IJIAaHEThI Ha Tula-
HeTy MeTeopuTami. [Ipocreiiniie opraHu3Mbl WM UX CIIOPBI («CEMEHA )KU3HU»), M0NaAasi Ha HOBYIO
IUTAHETY U HalJs 37iech OaronpusTHhIE YCIOBUS, pa3MHOXKAIOTCS, 1aBasi Ha4yajio SBOJIIOIUH OT Ipo-
CTeHUIIMX OPM K CI0KHBIM. BO3MOXKHO, 4TO KHM3Hb Ha 3eMJle BO3HUKIIA U3 OJJHON-eIUCTBEHHON KO-
JIOHMHM MUKPOOPTaHU3MOB, 3a0pOIIEHHBIX U3 KOCMOCA.

Jiist 060CcHOBaHUS ATOM TEOPHH UCHIOJB3YIOTCS MHOrOKpaTHble nosiieHust HJ1O, HackanbHbIe
N300paKeHUs! MPEAMETOB, TTOXO0KUX HA PaKeThl U «(KOCMOHABTOBY, a TAKXKE€ COOOIEHUS IKOOBI O
BCTpEYax ¢ MHOIIaHeTsHaMHU. [Ipu u3ydeHnn maTepragoB METEOPUTOB U KOMET B HUX ObUIM OOHApY-
YKEHbI MHOTHE IIPEIIECTBEHHUKH )KMBOT0» — TAKNE BEILIECTBA, KAK IUAHOTECHbI, CHHUJIbHAS KHCIIOTa
U OPraHUYECKNE COETUHEHMS, KOTOPBIE, BO3MOXHO, CHITPAJIN POJIb «CEMSH», aIaBIINX Ha TOIYIO
3emito.

CropoHHuKkamu 3Toi runortesbl Obln Jaypeatsl HobGenesckoit mpemun @. Kpuxk, JI. Opren. @. Kpuk
OCHOBBIBAJICA HA IBYX KOCBEHHBIX JI0Ka3aTEJIbCTBAX:

* YHUBEPCAJIbHOCTHU I€HETUYECKOIO KOJa;

*  HEoOXOAMMOCTH JJIsi HOPMAJIbHOTO MeTa00JIM3Ma BCEX JKUBBIX CYILIECTB MOJINOAEHA, KOTOPBIN
BCTpPEYAETCs CENYac Ha IIaHEeTe KpalHe PEAKO.

Ho ecnm xn3HE BO3HUKIIA HE Ha 3eMIle, TO KaK OHa BO3HUKJIIA BHE e¢?

4. ®u3nyecKne runoresol.

B ocHoBe (r3nueckux TUnoTes JIeKUT MPU3HaHNUE KOPEHHBIX OTIWYHM )KUBOTO BEIIECTBA OT
HEXHUBOro. PaccMOTpuM runoTe3y NpoucxXoKAEHH )KU3HH, BEIIBUHYTYIO B 30-€ roasl XX Beka B. 1.
BepHuanckum.

B3rnsael Ha CynIHOCTB XKU3HU NpUBEIU BepHaaCcKoro K BBIBOJY, YTO OHA MOSIBUJIACH HA 3eMJIE
B (hopme 6uocheprl. Kopennnle, pyHnameHTasbHble 0COOEHHOCTH )KMBOTO BELIECTBA TPEOYIOT AJIs €ro
BO3HUKHOBEHUS HE XMMUYECKUX, a PU3NUECKUX MPOLECCOB. DTO JIOJKHA OBITH CBOEOOpa3Has KaTa-
cTpoda, MOTPSICEHNE CaMUX OCHOB MUPO3/1aHU.

B cootBercTBUM ¢ pactipocTpaHeHHbIMH B 30-X Toax XX Beka runore3amu oopazosanus Jly-
HBI B pe3yJIbTaTe OTPbIBA OT 3€MJIM BEILIECTBA, 3AMOJHABILETO paHee TUXOOKEaHCKYIO BIIauHy, Bep-
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HAJICKUH MPENOI0AKUI, YTO STOT MPOLECC MOT BbI3BaTh TO CIIUPATIBLHOE, BAXPEBOE JIBUIKEHHUE 3€MHOTO
BElIECTBa, KOTOPOE OO0JIbIIE HE TOBTOPUIIOCH.

Bepnaackuit mporcxokIeHUE )KU3HA OCMBICITHBAII B TEX )K€ MaciiTadax U MHTEpBajIax Bpeme-
HU, YTO U BO3HUKHOBeHUe camoii Beenennoit. [lpu karactpode yciaoBusi BHE3aITHO MEHSIOTCA, U U3
MIPOTOMATEPUHU BO3HUKAIOT KMUBAsl U HEKUBAsi MaTEPHsL.

5. XuMn4yecKkue runoresbl.

Drta rpyIa runoTe3 OCHOBBIBACTCS HA XUMHUYECKOH crie-Tu(UKe )KU3HU U CBS3BIBACT €€ MPO-
HCXO0XJIEHHE ¢ uctopuen 3eminn. PaccMoTpuM HEKOTOPBIE TUIIOTE3bI 3TOM IPYIIIBI.

* YV HCTOKOB UCTOPUM XUMHUUYECKUX TUIIOTE3 CTOSUIU 8033penus J. I 'exkens. I'ekkenb cuuran,
YTO CHayaja Moj JeHCTBUEM XUMUYECKUX U (PU3HUECKUX MPUYHH MOSBUINCH COSIUHEHUS YTIEpOoaa.
DTH BelIecTBa MPeICTaBIsu co00i He pacTBOPHI, @ B3BECH MAJICHBKUX KOMOYKOB. [lepBUUYHBIC KO-
MOUYKH OBbLTH CIIOCOOHBI K HAKOTJICHUIO PAa3HBIX BEIECTB U POCTY, 32 KOTOPHIM CIIEIOBAJIO JICJICHHE.
3areM mosiBUIIACh Oe3bsifiepHas KIEeTKa — UCXOAHAs (hopMa JUIs BCeX KMBBIX CYIIECTB Ha 3eMIle.

* OmnpeneneHHbIM 3TallOM B Pa3BUTUH XMMHUYECKUX TUIIOTE3 abuorenesa crana koHyenyus A.
U. Onapuna, BeiguHyTas uM B 1922—1924 rr. XX Beka. 'unoresza Omapuna npeacrasisieT cooon
CUHTE3 JapBUHU3Ma ¢ Ouoxumuei. [lo Onapuny, HacIeACTBEHHOCTh cTaja cieJcTBUeM oTOopa. B ru-
note3ze OnapurHa xKenaemMoe BbIIACTCS 3a feicTBuTebHoe. CHavaza Hee 0COOCHHOCTH JKU3HHU CBOJISIT-
csl K 0OOMEHY BEIIECTB, a 3aTeM €ro MOJICIUPOBAHUE OOBIBIISIETCS PEIIEHHOM 3araJlki BOSHUKHOBEHHUS
KU3HHU.

*  Tunomesa /[oc. Bepnana npenanosnaraer, YTo a0MOTE€HHO BO3ZHUKIITNE HEOOBIITNE MOJICKYJIbI
HYKJIEMHOBBIX KHCJIOT U3 HECKOJIbKUX HYKJICOTH/I0B MOIJIM CpPa3y K€ COCIUHATHCS C TEMH AMHUHOKH C-
JI0TaMH, KOTOPbIE OHU KOAUPYIOT. B 3TOM rumnorese nepBuvHast >KkUBasi CACTEMA BUIUTCS KaK OMOXH-
MUYecKas )KU3Hb 0e3 OpraHu3MOB, OCYILECTBIISIFOIIAsE CAMOBOCIIPOM3BeIcHIE U 00MEeH BellecTB. Op-
TaHu3MBI XKe, 110 J[. bepHany, MOsSBISIOTCS BTOPUYHO, B X0JI¢ 000COOJICHUS OTICIIBHBIX YYACTKOB
TaKoW OMOXMMHUYECKOH JKU3HH C TOMOIIbI0 MEMOpaH.

* B kaudecTBe nocnegHe XUMUYECKOW TMITIOTE3bl BOSBHUKHOBEHUS KU3HU HA HAILIEH TUIaHETE
paccMmoTpuMm eunomesy 1. B. Boumxesuua, BoIABUHYTYIO B 1988 roqy. CoryiacHo 3T0M rumnorese, BO3-
HUKHOBEHHUE OPTaHUYECKUX BEIIECTB MEPEHOCUTCS B KOCMHUYECKOE MPOCTPAHCTBO. B cnierupuueckux
YCIOBUSX KOCMOCA UJIET CHHTE3 OPTaHUYEeCKUX BEUIeCTB (MHOTOUHCICHHBIE OPIIAHUYECKHE BEIECTBA
HalJIeHbl B METEOPUTAX — YTIIEBOABI, YTIAECBOAOPO/IbI, @30TUCTHIE OCHOBAHMS, aMUHOKHCIIOTHBI, KHUP-
HBIE KHCIIOTHI H JIp.). He nckiitoueHo, 470 B KOCMHUECKHUX IMPOCTOPaxX MOTJIH 00pa30BaThCs HYKICOTH-
1wl 1 gaxe moJekyisl JIHK. Onnako, mo Mmuenuto BoiiTkeBrua, XuMU4ecKast YBOJTIOIMS HAa OOJIBIITNH-
ctBe 11aHeT CONHEYHON CUCTEMBI OKa3ajach 3aMOPOKEHHOW U MTPOJIOJKUAIIACK JIMILB HA 3eMile, Halis
TaM noaxojsume ycaous. [Ipu oxmaxaeHnu 1 KOHIEHCAIMK Ta30BOM TYMaHHOCTH Ha MEPBUYHOMN
3emite oka3aicsi BeCb HA0Op OPraHMYECKUX COSAMHEHUN. B 3THX yCIOBHSIX KHBOE BELIECTBO MOSBU-
JIOCh ¥ KOHACHCUPOBAJIOCH BOKPYT BO3HUKIINX abuoreHHo moiekyn JJHK. Urak, mo runorese Boiit-
KeBHYa NIEPBOHAYAILHO MOSBUJIACH KU3Hb OMOXUMHUYECKAs, a B XOJ€ €€ IBOJIIOIHNHU MOSBUINUCH OT-
NeTbHBIE OPTaHU3MBI.

IIpakTuyeckas padora Nel7
Ananu3s u OyeHKa pasnuiHbLIX 2UNOME3 NPOUCXONHCOCHUA HYeN06eKa.

I[ens: poaHanM3upPOBATh U OLIEHUTH PA3INYHBIC TUIIOTE3bI TPOUCXOXKICHHS YeIOBeKa Ha 3eMIIe.
Cpeocmea o0yuenun: cooOIEHUS YIAIIUXCsA, TPE3CHTANHA YIeOHOE BUJICO TI0 TEME.

Xoa padorbr:

1.ITpounTtats TekcT «I MIOTE3bI MPOUCXOXKIEHHUS YEJIOBEKa» Ha CTP.  y4eOHUKA.
2. I3yunth MaTepuall TEMBI 110 MPE3EHTALUAM, YUeOHOMY BHI€0, IPHIIOKEHHIO K padoTe.

3. 3amoMHATH TAOIUILY:
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Nwms yu€noro nnm dunocoda IIpencraBienue o NPOUCX0KIEHUU

Apucrorenb

K. JIluguen

. Kant

A H. Panumies

A. KaBep3Hues

K.B. PoGune

K.b. Jlamapk.

Y. JlapBuH.

4.01BeThTE HA KOHTPOJIbHBIE BOIIPOCHI:
- Uto Takoe aHTpOIOreHe3, KaKMe OCHOBHbBIE KOHLIETILIMU IIPOUCX0XKICHUS YeI0BeKa?
-KakoBbI B3IJ1s1/1bI KPEAIMOHUCTOB HA IPOUCXOXKACHNE YeloBeKa? - B uém cyTh
KOHIICTIIIMK KOCMOJIOTU3Ma? - [lepeuncnure
(bakTopsl, CIOCOOCTBYIOIIKE MPEBPALLEHNIO0 IPUMATOB B YEJIOBEKA.
- B uém, mo-pamemy, TIJlaBHOE OTJIIMYHUE YEJIOBEKA OT )KUBOTHOI0? - Kakue B3rnsabl
Ha MPOUCXOXKICHHUE YeJIOBEKa BaM OJrKe BCero?

eraunoan — PCIUTIuO3HadA KOHICIIIUA, COIIaCHO KOTOpOI‘/JI, YyeJI0BEK OBLI CO31aH HCKHUM BBICIHINM
CYCCTBOM — borom unu HECKOJILKUMH OOramMu — B PE3YIBTATC CBECPXBECCTCCTBECHHOI'O TBOPUCCKOT'O
aKTa.

CoritacHo OIHHUM PCIIMTUAM, JIFOJAU MMOSABUINCh CaMU I10 ce6e, COI'JIaCHO APYIruM, UX CO34aJIn ooru — u3
TJIMHBI, U3 ObIXaHUA, U3 TPOCTHHKA, U3 COOCTBEHHOT'O Tejla U MBICIIBIO CIANHOIO.

Teo10ru-3BOJIONMOHUCTHI PU3HAIOT BO3MOXKHOCTH OMOJIOTUYECKON IBOMIONUU. COTJIACHO UM, BUIBI
KUBOTHBIX MOT'YT IIPEBPAIATHCS OJIMH B IPYroi, OJHAKO HAMIPABJISIOLIEH CUIION MPU 3TOM SBIISIETCS
Boig bora. UenoBek Takyke MOT BO3HUKHYTbH OT 0oJiee HU3KO OpraHM30BaHHBIX CYIICCTB, OJHAKO €TI0
JyX OCTABAJICSl HEU3MEHHBIM C MOMEHTA MEPBOHAYAIBHOTO TBOPEHUS, & CAMU U3MEHEHUS TIPOUCXO/IH-
JIY TI0J] KOHTPOJIEM U 110 >kenaHuto TBopua.

JBOJIIOLMOHHAS TEOPHS IIPEIIOIaraet, YTo YeJIOBEK MPOU30ILIET OT BHICHIMX IPUMATOB - YEJIOBE-
KOOOpa3HBIX 00€3bsIH IMMyTEM MOCTETICHHOTO BUOM3MEHEHUSI 10| BIUSHUEM BHEITHUX (aKTOPOB U
€CTECTBEHHOT0 0TOOpa. OBOJIIOIIMOHHAS
TEOPHs aHTPOIIOTeHE3a UMEET OOIITUPHBIN HA00p Pa3HOOOPA3HBIX JI0KA3ATEIHCTB - MAJICOHTOJIOTHYE-
CKHUX, apXE0JIOTMUECKUX, OMOTIOTUYECKUX, TECHETUYECKUX, KYJIbTYPHBIX, ICUXOJIOTHUECKUX U IPYTHX.
Teopusi BHEIHEr0 BMemAaTeJabcTBa (KOCMO0J10ru3M)COTIIACHO 3TOW TEOPUH MOABJIECHUE JTI0JICH HA
3emiie Tak WM MHAuY€e CBSI3aHO C JIEATEeNIbHOCThIO MHBIX IIUBUIM3anuid. B npocteitiem Bapuante TBB
CUUTAET JIIOICH MPSMBIMUA MOTOMKAaMH MHOTUIAHETSIH, BHICAIUBIINXCA HA 3€MITIO B IOUCTOPUYECKOE

BpeEMs. bouee croxubie BapuanTel TBB npeanosnararor:

a) CKpeIrBaHNuE HHOMUPSH C MPEKAMH JIIOICH; 0) MOPOXKICHUE YeIIO0-
BEKa pa3yMHOT0 METOJIaMHU T€HHON MHKEHEPHH;

B) CO3/IaHME TIEPBBIX JIIOJICH TOMYHKYIISIPHBIM CITIOCOO0M; T) yIpas-

JIEHUE DBOJIFOLIMOHHBIM Pa3BUTHEM 3€MHOM JKU3HU CUIIAMH BHE3EMHOTO CBEPXpa3yMa;

1) SBOJIIOIIMOHHOE Pa3BUTHE 3€MHOM KU3HU U pa3yma M0 IporpaMMme, M3HavyajabHO 3aJI05KEHHOM BHe-
3EMHBIM CBEPXPAa3yMOM. Teopusi npocTpancTBeHHBIX aHOMaauH [locnenoBarenu naHHON
TEOPUHU TPAKTYIOT aHTPOIOTEHE3, KaK AJIEMEHT Pa3BUTHS YCTOWYUBOM MPOCTPAaHCTBEHHON aHOMAJIHH -
ryMaHOUAHOM Tpuaabl "MaTtepus - JHeprus - Aypa'', XapakTepHbIi AJI1 MHOTUX IIJIaHET 3€MHOMN
BcenenHoii u ee anasioroB B nmapajiieabHbIX pocTpaHcTBax. TIIA mpeamnonaraer, 4To B TyMaHOUIHBIX
BCEJICHHBIX Ha OOJIBIIMHCTBE MPUTOIHBIX JUISL )KU3HU IJIaHET Onocdepa pa3BUBAeTCs O OJHOMY U TO-
My e IIyTH, 3alpOrpaMMHUPOBAHHOMY Ha YpOBHE Ayphbl - HH()OPMALIMOHHON CyOCTaHIUH.
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B nenom tpakToBka anTponorenesa B TIIA He MMeeT 3HAUUTENIbHBIX PACX0XKIEHUHN C 3BOIIOLMOHHOM
teopueil. OnHako TITA npusHaeT cyniecTBOBaHNE ONPENEIECHHON IPOrpaMMbl Pa3BUTHS )KU3HU U pa-
3yMa, KOTOpas Hapsay CO CIydaifHBIMHU (PaKTOpaMu YIPABISET HBOJIIOLUEH.

IIpakTuyeckas padora Nel8

CocraBiieHue cxeM nepeaavu BelecTB M JHepPruu (1ened NuTaHus)

HCJII/I: IpOaOJIKUTD (bOpMI/IpOBaHI/Ie 3HAHWM O LEIAX U CETAX IUTAHMUSA, IIPAaBUIIC 9KOJIOTHYECKON MH-
paMuibl, HAYYUTH COCTABJIAATHL CXCMBI IIEPCAAYN BCUICCTB U SHCPTHUU.

OﬁopyszaHne: CTaTUCTUYCCKUEC JAaHHBIC, pPUCYHKH PA3JIMYHBIX 6I/IOHCH030B, Ta6J'II/II_[I)I, CXEMBbI ITH-
IIEBBIX IETICH B Pa3HBIX 9KOCHUCTCMAX.

Xoa padoTsl
1. 3Has mpaBMIIO TIEPEX0/1a FHEPTHH C OJTHOTO TPOPHIECKOTro YpoBHs HA Apyroi (okoso 10 %), mo-
CTpoiiTe nupamuay OromMacchl CleqyroIIel TUIIeBON [ENH: PAaCTeHUS — Ky3HEUUKH — JIATYIIKH —
VKU — scTpeO-3Meesi]l, peasaras, YTo >KUBOTHBIE KaXKI0TO TPO(PHUUIECKOTO YPOBHS MUTAIOTCS TOIBKO
OopraHu3Mamu MpeAbIAyIero ypoBHsa. buomacca pactenuii Ha uccieyeMoil TeppUTOPHH COCTABIISET
40 T.
3Mmeesn
Vxu
Jlarymku
Ky3neunku
Pactenus
ToHHBI
0246810121416 182022 24 26 28 30 32 34 36 38 40
2. [TocTpoiiTe mupaMuay yuces MUIIEBOH 1IeTH, 3Hast, 4T0 GMoMacca 0JHOro 1nodera TpaBsHUCTOTO
pactenus coctasiser 5 1 (0,005 kr), ognoro ky3neunka — 1 r (0,01 xr), yxxa — 100 r (0,1 kr), 3meesaa
— 2 KT.
3meesn
Vxu
Jlarymku

Ky3neunku

Pacrenus
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012345678

012345678
Ocobu, maH

3. OTBeThTE HA BOIPOCHI:

e Yro Takoe 1enb NTUTAHUS U YTO JIEKHUT B €€ OCHOBE?

e B dewm cymHocTh mpaBmiia 3K0JIOTHYECKON TUpaMUIbl?

e UYem ompenensercsi yCTOHYUBOCTb OHOIICHO30B?

e [lumeBas ceThb-COCTOUT U3 HECKOJIBKUX MUIIEBBIX LIeTIeH

. CTEITHOW OPEJI

: 1 1 1

. 3mest Bousk SAwmepuna
: 1 1 1

. MBliiIb 3asig Capanua
. 1 1 1

o Pacrenue

e 4 Paznuuns

e DKOCHCTEMBI CTEIIM UMEET 3aMKHYTBIM KPYTOBOPOT BEIIECTB @ UCKYCCTBEHHAs! IKOCUCTEMBI —
HE3aMKHYTBIN

e llens muTaHUsS B SKOCHUCTEME CTEIb OOJIEE CIIOXKHAS M COCTOMT U3 3-6 3BEHLEB U 0oJIce
ycToiuuBsble. Llenb nuTanns HCKyCCTBEHHON SKOCUCTEMBI 00Jiee IpOCTasl.

e lckyccTBeHHAs IKOCHCTEMA CO3/1aHa YEIIOBEKOM a €CTECTBEHHAs 9KOCHCTEMA CTEIb MPUPO-
JIOM.

e (CxomcTBO

e 1.00MeH BerecTB €CTh B 000UX DKOCHCTEMAX

e 2.B cocraB BXOJAT UBBIE OPTAaHU3MBI KOTOPBIE B3aMOCBSI3aHBI MEXK1Y COOOM

e 5-BriBojg

e B xoxe nabopatopHoii paboThI COCTAaBIIEHBI CXeMa Mepeaaun BEIIeCTB U YHEPTUH B BUJIE LIEMTU
MMATAHUS U IPOBEJCHO CPABHEHHE UCKYCCTBEHHON M €CTECTBEHHOM 9KOCUCTEMBI
3ano/jHUTE CXeMy, IPEACTABIAIONLYI0 B 00001IeHHOM BH/ie LHeNb MUTAHUS

IKOCUCTEMBI.

Hel’[b NMUTAHUA IKOCUCTECMBbI

Hemounux sxepeuu
(coanye)

© Asmompodw Temepompodw
Y
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ITucbMeHHO 1aiiTe OTBETHI HA BONPOCHI:

1.1. Kakue opranu3Msl pas3jiaraloT OpraHu4ecKre BelecTBa 10 MUHEPAIbHBIX ?

1.2. K kaKko# rpymnrme OTHOCATCS IPOU3BOIUTEIN OPraHUYECKUX BEIIECTB B IKOCHCTEME?

1.3. Kakue opranu3MbiHa3biBaroTKOHCYyMeHTamu 11 mopsiaka?
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3anumure uenb NIMTaHus, B KOTOpOﬁ, B COOTBETCTBUHU C PUCYHKOM 1, KOHCYMEHTOM
I nopsiika ABJISACTCHA 3asll.

I[ucsmenHo nepevyucauTe Becex KoHcyMeHTOB 11 nmopsinka, n300paxkeHHbIX
Ha pucyHnke 1.

Ienn nuTaHUsA IKOCHUCTEMbI

brorenoneHo3— camoperyupyromnascs 3K0J0ru4eckas cucreMa, 00pa3oBaHHasi COBMECTHO
OOUTAIOIIUMH U B3aUMOJICHCTBYIOIIUMH MEXYy COOO0H U C HEXKHUBOW MPUPOIOH, TOMYIISAIMSIMHA Pa3HBIX
BUJIOB B OTHOCUTEJIBHO OJTHOPOJHBIX YCIOBUAX cpelibl. TakuM 00pa3oM, OMOreoneH03 COCTOUT U3 He-
KHUBOM U KUBOU YacTel okpyskarouien cpeasl. JIro60i 61oreoneHo3 UMeeT eCTECTBEHHbIE IPAHULBL,
JUISL HETO XapaKTEePEH ONPEIEIICHHBIN KPYTOBOPOT BEILIECTB U SHEPTHUH.

JKuBble OpraHu3Mbl B 5KOCUCTEME, MEPTBBIE UX OCTATKH U UX OTOPOCHI SIBJIAIOTCS MUILEH JUIs
Apyrux opranu3MoB. [IuTtarenbHble BelecTBa, TAKUM 00pa3oM, EPeXoAT U3 OAHOI0 OpraHu3Ma B
Ipyroii, 00pasysi HENpPepbIBHBICIUILIEBHIE LIETIH.

Puc. 1. Ilpumep nuiesoit nenu

OpranusMmebl, HaCENSIONINE OMOTEOIIEH03, IO CBOMM (DYHKIIMSIM JENSITCS HAIPOyIIEHTOB, KOH-
CYMEHTOB UM PEYyLIEHTOB.

Havayo mumeBbIM 1ensiM JaroTIpOAYIEHTHI- POU3BOAUTEINOPTaHUYECKOTO BEIIeCTBaN3 He-
opranuuyeckoro. OHM yCBauBalOT U3 OKPYKaIOIIEel Cpelibl BOAY, HeOpraHndecKkue(MUHEpPaIbHbIE) CO-
JIY, YTIIEKUCIBIN Ta3, KUCIOPO/ U C TIOMOIIbIO (POTOCHHTE3a CTPOAT CBOE TEJIO.
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Crnenyrolye 3B€Hbs LIENU MUTAHUS COCTABIIAIOTKOHCYMEHTHI, KOTOPBIE MOEAAI0T KaK IPOAY-
LIEHTOB, TaK U ce0e MOJOOHBIX.

KoHCyMeHTBI, KOTOpBIE MUTAIOTCS IPOAYLEHTAMU, HAa3bIBAIOTCAKOHCYMEHTaMu | mopsiika-
TPaBOSAIHBIE UM PACTUTEIbHOSIHBIE )KUBOTHBIE.

KoHcyMeHTBI, KOTOpbIE ITOeJatoT TpaBosAHbIX | mopsaka, Ha3piBatoTCA KoHCyMeHTamH 11 mo-
psiziKa - IJIOTOSIAHBIE )KUBOTHBIE (XMITHUKH).

XUIIHUKOB, MUTAOIINXCS BTOPUYHBIMUA KOHCYMEHTaMHU, Ha3blBatoTKoHCYMeHTamu 111 mopsia-
Kau T.1.

Opranusmel, ymoTpeOIsSoNIre 0IMH TUT MU, IPUHAIISKAT K OJHOMY TPOPHUECKOMY YPOB-
HIO.

[TpoayeHTHI OTHOCATCS K TIEpBOMY TPO(UIECKOMY YPOBHIO, KOHCYMEHTHI | mopska - Ko BTO-
pomy, KOHCYMeHTHI 1] mopszika - K TpeTbeMy YPOBHIO U T.[I.

JlonosHUTENbHbIE 3BEHbs B MUILEBOM LIEMH COCTaBIAIOTACTPUTO(DArH, KOTOPhIE TUTAACh OTXO-
JlaMU ¥ TPYIIaMH, MOTYT CTaTh 100bIUeil XUIIHUKOB (HAIp., MypaBbel MUTAaeTCsl MypaBbsiMu). M Tak
OpPraHUYECKOE BEIIECTBO BO3BPAILACTCS B OPIraHUYECKUIA KPYrOBOPOT.

B xoHI1e nuIeBoii nenu HaXxoAATCAPEyLHEHTbI(JECTPYKTOPBI), KOTOPBIE IIPEBPALAIOT OTMEP-
11ee OpraHM4eCcKOoe BEIIECTBO B HEOPIaHUYECKNE COETUHEHMS (MUHEPAJIbHBIE BELLIECTBA).

[lepeuncieHHbIE KOMIIOHEHTHI OMOTE€0IIeH03a COCTABISIOTTPOPHUECKIE YPOBHH, CBI3aHHBIC
O0OMEHOM H MEPEHOCOM MUTATEIBHBIX BEIIECTB M YHEPTHH.

Opranusmsbl pa3HbIX TPOPUUECKUX YPOBHEN 00pa3yrOTIHILEBbIE LIETIH, B KOTOPBIX BEIIECTBA U
SHEPrus CTYIEHYATO MEePEAI0OTCs C YPOBHS HA ypoBeHb. Ha Kak10M TpO(pHUIECKOM YPOBHE UCTIONB3Y-
ercsa 10% sHepruu nocTynusIuei OMOMacChl.

[TumeBsle 1ienu 0OBIYHO COCTOAT U3 3—35 3BEHbEB, HATIPUMED:

1) pacTeHus: — KOpoBa — YEJIOBEK;

2) pacTeHus: — 60XkbsI KOPOBKA — CHHUIIA — ACTPeO;

3) pacTeHus —Myxa — JISTYIIKa — 3Mes — Opedl.

[TumieBsle 1ieny ObIBAOT AETPUTHBIMU U MTACTOUIIIHBIMH.

B neTpuTHBIX NUIIEBBIX LEMAX MUILEH CIIy>KaT MEPTBbIE OPraHUYECKUE BellecTBa (MEpTBbIE
TKaHW PacCTeHUN — rprObl — MHOTOHOXKKH — XMILHbIE KJIenH — 6akTepun). [lacTOuIHbIe MUIeBbIE 11e-
II1 HAYWHAOTCSA C )KUBBIX CYILECTB.

[TpocThle u croKHbIE MUILEBBIE LIETIN CBS3aHbI MEKIY CO00H, 00pa3ys oOmmpHyto ceTb. OHa
TaK U Ha3bIBACTCSIMMILEBAs CETh.
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Puc. 2. IIpumep nuiieBoii cetu

[To cnocoOy mosrydeHust OpraHMYeCKUX BEIIECTB JUIS MUTAHUS )KUBBIE OPTaHU3MBI JICIISATCS Ha
IBe OOJIBINIKE TPYIITBI — aBTOTPO(DBI U TeTEPOTPOPHI.

ABTOTpO(HBIE OPraHU3MBICTIOCOOHBI U3 HEOPraHUYECKHUX BEIIECTB CHHTE3UPOBATh OpraHnye-
ckue. HeoOxoaumble i1l CHHTE3a HEOPraHUYECKUE BElllecTBa OepyTcs U3 BO3/1yXa, NOYBbI UIIH BOJIBI.
Tax, HanpuMep, IPHU CUHTE3€ UCTIOIB3YETCS YTIIEKUCIBIN I'a3, B MOJIEKYJIbl KOTOPOTO BXOAST aTOMBI
yriaepona. YTiaeposa BXOAUT B COCTaB BCEX OPTaHUYECKUX BEILECTB.

Jliis cuHTe3a OpraHuYecKUX BEIECTB U3 HEOPraHMYECKUX Heo0XoanMa sHeprusi. bonbIMHCTBO
aBTOTPO(HBIX OPraHU3MOB (B TOM YHCJIE€ PACTEHHs) UCTIOIB3YIOT SHEPTUIO COIHEYHOTo cBeTa. CHHTE3
OpPraHMYECKUX BEIIECTB MOJI ACHCTBUEM COJIHEYHOI'O CBETa U3 HEOPTaHWYECKUX Ha3bIBAETCA(POTOCUH-
Te30M. OpraHu3Msl, cHocOOHbBIE K (POTOCUHTEZY, Ha3bIBalOTCA (POTOTPODaMu.

s poTocuHTe3a HEOOXOAUMO BELIECTBO XJIOPODUILL, KOTOPBIHA y OOJIBIIMHCTBA PACTEHUH CO-
JIEPKUTCS B CTIELIUATIbHBIX KIETOUYHBIX OpraHejiax - XJ0poIyacTax.

OpHaKo HEKOTOpBIE OPraHU3MBbI (B OCHOBHOM PsiJl OaKTEpHii) MOITYyJaOT SHEPTHUIO IS CUHTE3a
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX U3 DHEPTUH XMMHUECKUX CBSI3€H PA3JIMUHBIX BEILECTB.
Takue opraHu3Mbl Ha3bIBAIOTCA XEMOTpPO(aMu, a mpoIecc TAKOro CHHTE3a - XEMOCHHTE30M.

I'erepoTpodHbIE OPraHU3MBINONY4al0T OPraHUYECKHE BEIIECTBA CBOETO TeJa U3 MOTJIOIEHHBIX
MU JpYyTUX opranudeckux Beuiects. K rereporpodam nprHajuiexaT Bce )KUBOTHbIE, TPHUObI, MHOTHE
Oaxtepun. ['erepoTpodbl nuTaroTcs MO0 pacTeHUSIMHU, MO0 IPYrUMH retepoTpodamu, 1udo ux
OCTaTKaMHU.

Ecnu 651 He ObL10 aBTOTPO(DOB, TO TeTepoTpodsl HE cMOTIH ObI KUTh. [103TOMY OUEHB BaXKHO
OXPAHATH PACTUTENIbHBIN MOKPOB 3eMiIu. PacTeHust Jar0T HaM HE TOJIBKO MHUIILY, HO U KUCIOPOJT IS
JIBIXaHUS.

1.
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Hemounux snepeuu
(coanye)
| Asmompodei Temepompods
 J
1
Mpodyyexmst | . . . . . ol Kowcymenmo: | " .Kon:yx:g:au
»| nopsdxa op
& (pumogpazu) | (soopazu)
Munepasonvie |
sewecmsa

3a Ka)kJplii BEpPHO 3aIl0JHEHHBIN 3JIEMEHT CXEMBbI 1 Gamn
Maxcumanvuolii 6ain 6 bannoe
2.
2.1. | Penyuentsl 1 0amn
2.2. | llponyneHTol 1 0amn
2.3. | [InoTosigHbIE )KUBOTHBIE (XUIIIHUKN) 1 Gamn
Maxcumanvroli 6ain 3 banna
3.
3.1. | TpaBa—3asu—nuca 1 6ann
3.2. | Ha3BaHbI 5 KOHCYMEHTOB (B JTF0O0M TTOpSIKE): 3 6anna
JHca, CoBa, 00XKbsSI KOPOBKA, CHHHMIIA, SICTPEO
HazBanbl 4 kOHCyMEHTa 2 Gamna
B otBeT He BKIIIOYEHA N30BITOYHAS HH(POpMALIHS 1 6ann
Maxcumanvrolii 6ann 5 6annos

[IpupoiHBIE S3KOCUCTEMBI

[lepBUYHBIE €CTECTBEHHBIC DJIEMEHTAPHBIC €1~
HUIIBI Ouocdepsl, chopMupoBaBIILECs B X0/1€
HBOJTIONNHT

CII0’KHBIE CUCTEMEI CO 3HAYNTEIILHBIM KOJIHUE-
CTBOM BUJIOB KMBOTHBIX U PACTEHUH, B KOTOPBIX
TOCIOACTBYIOT MOMYJIAIIMU HECKOJIBKUX BUIOB.
WM CBOMCTBEHHO yCTOMYMBOE JUHAMUYECKOE
paBHOBECHE, TOCTUTAEMOE CAMOPETYIISHUEN

[IpoayKTHUBHOCTB OnpeesnseTcss MpUcIocoou-
TEJbHBIMU 0COOEHHOCTSIMH OPTaHU3MOB, Y4acT-
BYIOIIMX B KPYTOBOPOTE BEILLIECTB

[lepBuuHas MpoayKIHUs HUCTIONb3YETCS KUBOTHBI-
MU ¥ y4acTBYET B KpyroBopore BemecTs. «Ilo-
TpebeHne» IPOUCXOIUT MTOUYTH OJTHOBPEMEHHO C
«IIPOU3BOJICTOM»

ATpO3KOCHCTEMBI

Bropuunbie TpaHC)OPMUPOBAHHBIE YETOBEKOM
UCKYCCTBEHHBIE 3JIeMEHTapHbIE eIMHUIIBI OnO-

cdepbl

YpoueHHbIe CUCTEMBI C TOCIIOACTBOM IO YJIS-
LM OJTHOTO BUJIa PACTEHUS WM KUBOTHOTO. OHU
YCTOMYUBBI U XapaKTEPU3YIOTCS HEMOCTOSHCTBOM
CTPYKTYphI CBOEH OHOMacChl

[IponyKTUBHOCTB ONIPENENSIETCS YPOBHEM XO351M-
CTBEHHOU JEATEIBbHOCTH U 3aBUCUT OT DKOHOMH-
YECKHUX U TEXHUYECKUX BO3MOKHOCTEN

VYpoxaii coOHparoT U1l yIOBJIETBOPEHUS T10-
TpeOHOCTEH YeIOBEeKa U Ha KOPM CKOTY. JKuBoe
BELIECTBO HEKOTOPOE BpEMS HAKAIUIMBAETCS, HE
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pacxonysack. Hanbosee BbIcOKasi MpOyKTUBHOCTb
pa3BUBaETCA JIMIIb HA KOPOTKOE BpeMs

O01mme xapakTepucTUKM | XapaKTePHO TOJbKO I | XapaKTepPHO TOJbKO JJIs
NPUPOAHOH IKOCUCTEMBI arpo3KoCUCTEMBI

NPUPOSHbIE 9KOCUCUCTEMbI OTNMYaTCA: 60MNbLLMM BUAOBLIM pa3Hoobpasmnem, yCTon4mBo-
CTbt0 (CTAabMNbHOCTbLIO) , MOSTHLIM KPYrOBOPOTOM BELLECTB.

arposKOCUCTEMbI OTIINYAKTCA: HEYCTOMYNBOCTb, 3aBMCMMOCTL OT YenoBeka, bonblune 3aTpa-
Tbl 3HEprum (+nectuunabl) , HU3KOe BMAOBOE pa3Hoobpasne, HeMOSHbINA KPYroBOPOT BELLECTB
(OoTCyTCTBME KOHCYMEHTOB, T. €. MPOAYKLUMIO, NPOU3BEOEHHYIO paCTEHNAMU, U3BNEKaeT HeMo-
CpeACTBEHHO YeroBek).

IIpakTnyeckas padora Nel9
Cpasnumensvhasn xapakxmepucmuKka nPpUpPOOHbIX IKOCUCHEM U A2POIKOCUCHIEM CE0ell MECHHOCHIU.
I]ens: BHIABUT YEPTHI CXOJICTBA U PA3IMUUs €CTECTBEHHBIX U HCKYCCTBEHHBIX YKOCHCTEM.
Xon paboThI:
1. Jlamw oyenxy osudicywum cuiam, hopmupyroumum npupoonsle U azpodKOCUCTIEMDL.

JBHIKyLIME CHJIbI IIpuponnas 3xocucrema ArposkocucreMa

EcTtecTBeHHBI 0TOOP

HckyccTBeHHBIH 0TOOP

JlelicTByeT Ha DKOCUCTEMY
He neiictByeT Ha s3KOCUCTEMY
JleficTBHE HAIIPABIEHHO HA JOCTUKEHUE MAKCUMAJIBHOW NIPOAYKTUBHOCTH
JleficTBHE HAa YKOCUCTEMY MUHUMAIIEHO
2. Oyenums HeKOmMopble KOAUYECEEHHbLE XAPAKMEPUCTNUKU IKOCUCTNEM.

IIpuponnas 3xocucTemMa Arpo3kocucremMa

BuaosBoii cocras

IIpoayKTHBHOCTH

Menbiie

Bomnpmre
3. Cpasnumov npupoOHyI0 3KoCUCmeM) U A2pOYeH03, 8bloUpas NPABUIbHbLE XAPAKMEPUCUKU U3 Npeo-
JIOJCEHHBIX BAPUAHMOB.

o Hanuuwue B nensx NUTaHUs peayLIEHTOB
e DKocHCTEMa YCTOWYMBA BO BpEMEHM Oe3 BMEIIaTeIbCTBA YeIOBEKa
o Hanuuwue B nensx nuTaHus NpoayLEeHTOB
o Hanunuue B nensx NUTaHusi KOHCYMEHTOB
e YacTb dHEprUuM WK XMMUYECKUX BELIECTB MOXKET UCKYCCTBEHHO BHOCUTCS YEJIIOBEKOM
e OcHoBHOU ucTOYHUK 3Heprun — CoJHIe
e OO0s3aTeNbHBIM 2JIEMEHTOM LIETel MUTAHUS SIBIISETCS YEIOBEK
e DxocucreMa ObICTPO pa3pylIaeTcs 03 BMEIIaTeIbCTBA YEI0BEKa
e Yenosek ci1abo BIMAET HA KPYTOBOPOT BEIIECTB
o Heoprannueckune BemecTBa U3BJIECKAKOTCS MTPOLYLIEHTAMU U3 ITOYBBI, YAAISAIOTCSA U3 3KOCHCTE-
MBI
e XapakTepHu3yeTcsi MHOrooOpa3ue 3KOJI0IHYECKUX HUII
4. Coenaiime 661600 0 cxo0cmee U pasnuduu NPUPOOHLIX FIKOCUCEM U A2POIKOCUCTEM
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CpaBHUTE/IbHAA XapaKTepPUCTUKA BMOreoLLeHO30B M arpoLLeHo30B. CpaBHMBaEMan KaTeropums
BuoreoueHos ArpoueHo3 HanpasneHue aeiicteua otbopa [leiicTByeT ecTecTBeHHbI 0T6op, bbibpako-
BbIBAOLMI HEXKM3HECNOCOOHbIE 0COOU M COXPAHALOLLMIA NPUCNOCOBAEHMA K YCIOBUAM cpeapbl, T. €.
oTbop dopmMmupyeT ycTOMUMBYIO sKOcUcTeMy [lelicTBME ecTeCTBEHHOIO 0THopa 0c/1ab/ieHO YesloBEKOM;
NPEeMMYLLLECTBEHHO OCYLLECTBAAETCA UCKYCCTBEHHbIN OTOOP B HAanNpaB/IeHWUM COXPAaHEHMA OPraHU3MOB C
MaKCMManbHOM NPOAYKTUBHOCTbIO KpyroBOpOT OCHOBHbIX NMUTaTENbHbIX 3/1eMEHTOB Bce anemeHTbl,
noTpebiéHHbIE PACTEHUAMM, }KUBOTHLIMM U AP. OPraHU3MamMu, BO3BPALLAOTCA B NOYBY, T. €. KPYroBo-
POT OCYLLECTBAAETCA MNOMHOCTbIO. YacTb NMTaTe/IbHbIX 3/1IEMEHTOB BbIHOCUTCA M3 KPYroBOPOTa C Maccol
BblpalLleHHbIX M COBPAHHbIX B Ka4ecTBe YpoXKasa OpraHM3MoB, T. . KPyroBopoT He ocylecTeaseTca Bu-
[0BOe pasHoobpasune M ycTomumBocTb OTANYAOTCA, KaK NpaBuao, 60ablIMM BUAOBbIM PasHOObpasm-
€M OPraHM3MOB, HAXOAALLMXCA B CIOXKHbIX B3aMMOCBSA3AX APYT C APYrom, 06ecneymnBatowmx ycTonymn-
BOCTb KONMYeCTBO BMAOB YacTo OrpaHNYEHO O4HUM, ABYMA; B3aMMOCBA3UN OPraHM3MOB HE MOTYT
obecneynTb ycTonunBocTb. CNOCOBHOCTb K caMoperynauumn, camonogaepikaHuto n cmeHsemocTtu Ca-
MOpPEryanpyroLLmMecs, NOCTOAHHO BO30OHOBAAOWMECSA, CMOCOOHbIE K HAaNpaBAeHHOW CMEHAEeMOCTH
OZHOro co0bLLeCcTBa APYrUM (CyKLLeccua) Perynnmpyrotcs u KOHTPOAMPYIOTCA YEIOBEKOM Yepes Usme-
HeHue NpUpPoaHbIX GpakTopoB (opoleHune) 1 T. n.), 6opbby C COPHAKAMM U BPeANUTENAMMU, CMEHY COp-
TOB, NoBblWeHWe MPoAYKTUBHOCTb (KONMYecTBO BMOMACChI, CO34aBAEMONM HA eEANHULY NAOLLAAM)
Buomacca sKocucTemM cyLn NpeBbIWaeT NPOAYKTMBHOCTb 3KocMcTeM MMpPOBOro okeaHa B 3 pasa; oc-
HOBHaA NpoAyKuusa bruomacchbl noTpebaseTca KOHcymeHTammn 3aHMMaeman 10%niowaam cywu, npo-
N3BOAAT €XXEroaHo 2,5 Mapa,. T CeNbCKOX03ANCTBEHHOW NPOAYKLMU; OTAINYAIOTCA 3HAYMTENIbHO 60/1b-
LWeKn NpoAyKTUBHOCTbIO, YeM BuoreoL,eHo3bl Ob6CyamuTb € yHawmmmca B xoge GpoHTanbHOM becebl
OT/INYMA arpPoLLEHO30B M BMOLLEHO30B MO KaXKA0MYy Kputepuio. 5. Mbl HalW pa3ivimns arpoLeHo30B U
H6uoreoLLeHO308B, a €CTb /I Y HUX CXOACTBO? B Xxo4e obcyKAeHMA yyalmeca npegaaratot BapuaHTbl
06LWMX KpuTepures (MOXKHO OpraHM30BaTb 5 MUHYTHYIO PaboTy B Mapax, a 3aTeM NPeaoCTaBUTb KaXKA0M
nape nonosHUTbL No 1 KpuTepumio 06LWMIA CNUCOK cxoacTBa) YepTbl CXOACTBa arpoL,eHo3a U NPUPOAHOro
buoreoueHo3a. 1. ABNAOTCA OTKPbLITbIMM CUCTEMAMM (HAaNpPUMep, NMOFNOLLAIOT COJTHEYHYIO SHEPTULO
n3BHe). 2. BHyTpK Kaxaoro U3 HUX AeNCTBYIOT GpaKTopbl 3BOIOLUN (MCKYCCTBEHHDBIN MM eCTECTBEH-
HbIi 0T6Op, 6opbba 3a cylecTBOBaHUE, HACNeACTBEHHAA U3MEHUYMBOCTL) 3. MMEIOT CXOOHYH0 CTPYKTY-
py (cocToAT U3 NpoayLEeHTOB, KOHCYMEHTOB, peayueHToB). 4. M B TOM 1 B Apyrom BuoreoueHo3ax aei-
CTBYET NPABWU/IO 3KONOTMYECKOM NMpammuabl. 5. B ocHoBe coobLuecTBa fiexkaT NpoayueHTbl (aBTOTpod-
Hble OpPraHn3mbl), HENoCcpPeACTBEHHO UCMONb3YIoLMe 3Heprmio CoNHLa AN1A CUHTE3a OpraHUYecKux
BelLecTs. 6. B buoreoueHo3ax 1t060ro TMMa CyLWLECTBYIOT LLenu NuTaHua. 6. s 3aKkpenneHns matepu-
ana 3anonHUM TabanLy cpaBHEHMA SKOCUCTEM Nyra U

[na 3akpenneHna maTepurana 3anoHUm TabmLy cpaBHEHUA 3KOCUCTEM Siyra M noaa (paboTa B napax) -

10 muHyT.. MapameTpbl 41A cpaBHeHUA dKocuctema Jlyr Mone Bug skocuctembl KomnoHeHTbI JeiicTByto-

wmii otbop Bugosoe pasHoobpasme Muwesble Lenn MCTOYHMK sHeprum banaHc NUTaTeNbHbIX 31EMEHTOB.
Camoperynauua YcTonumeocTb KpyrosopoT BeLy,

JlesiTeTbHOCTH YeJI0BeKa MPUBeJIa K TAKUM ITOCJIEZICTBUSIM KaK: UCTOIIEHNE [I0YB, OMIyCThIHEBAHUE, BEIPYOKH
OTPOMHOTO KOJI-Ba Jieca, KHUCJIOTHBIE T02K/IH, OBparoobpa3oBaHue, 3arpsA3HEHNE TIOYBBI, BO/IBI 1 BO3/IyXa, oOMe-
JIEHUE PeK U Ha000POT 3aTOIJIEHHE HEKOTOPBIX TEDUTOPUH B CBSA3H C IIOCTPOUKOHN THIPOTEXHUUECKUX COOPYKe-
HUH. BceMy BUHOH YeIOBEK.

B cBsSI3U ¢ 3TUM Ha IPOTSKEHUUH TTOCJIETHUX JECATUIETHH CTOUT IVI00aibHasl MpobJieMa Iepe YeJI0BEUECTBOM -
9KOJIOTHYecKas.
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B HaIre BpeMs JIFOAY CTaIX Yallle [yMaTh O SKOJOTHH U CTapaloTCs IOMOYb BOCCTAHOBUTHCS YAUBUTEIHHBIM Oa-
31caM Hallled IJIaHeTHI.

HPUJIIOXKEHUE
[Tpunoxenue 1.

JHeprocoepeskeHue B ObITY

W3 Bcelt morpebisieMoit B OBITY SHEPTHH JIbBUHAS A0 — 79 % WIET Ha OTOIUICHHE ITOMeIe-
Hull, 15 % sHeprum pacxomyercs Ha TEIUIOBBIE NPOLIECCHl (HArpeB BOAbI, MPUTOTOBJICHHUE NMUIIUA U
T.A.), 5 % 3Heprum moTpediseT 3jeKTpuueckas ObITOBas TeXHUKAa W 1% sHeprum pacxojyercs Ha
OCBELLEHHUE, PAJIUO0 U TEIECBU3NOHHYIO TEXHUKY.

Bam norpedyercs 1 kB4 3Heprum 1J1s1 T0ro, YTo0ObI:

e 50 yacoB ciaymaTh paguo
e 110 9acoB OPUTHCS IEKTPOOPUTBOI
e Ha |7 yacoB OCTaBUTh IOPETH JIaMITy MOIIHOCTHIO 60 BT
e 12 yacoB cMOTpETh LIBETHOU TEIEBU30P
e 2 yaca IblUIECOCUTh
e IIPUHATH S-MUHYTHBIN AYII
e Harperb Ha 6 rpaaycoB MOJHYIO BaHHY BobI (150 1)

Kak ke CHU3MTB 3aTpaThl HA OTOIJICHHE U He 3aMep3HYTh?

H3MeHeHre NMpUBBIYEK, CO3HATEIBHOE OTHOIIEHUE K MOTPEOICHUIO SHEPTUH, YIYUIlIeHUEe U30-
JSUUU U PEKOHCTPYKLUS OTOMMUTEIBbHON CUCTEMBI, PETYJIUPOBKA TEMIIEPATypPhl TO3BOJIUT CIKOHOMUTD
10 50 % Bcelt HEOOXOIUMOH 1151 000TpeBa MOMELIEHUI SHEPTUH.

A) Temnepamypa eo30yxa.

C Touku 3peHHs] MEAUIIMHBI Haubosee OGiaronpusTHas Ui 3I0pPOBbs TEMIIEpaTypa B moMelrie-
Husx - oT 18°C o 20°C. Cumkenune temmeparypbl Ha 1°C mO3BOIUT 3KOHOMHUTH 5 % OTOIMHUTEIBHOM
snepruu. [Ipu Temneparype nomenienuii 20°C pacxon sHepruu Ha odorpes Ha 20 % HIDKe, YeM MpH
24°C.

b) Temnepamypa cmen, 0éepeii, 0KOH, 6HyMPEHHUX NOEEPXHOCME.

Uem xoJt0/1HEE CTEHBI, OKHA, ABEPHU - TEM TEIUIEE JOJKEH ObITh BO3yX B IOMELIEHUH IS TOTO,
4yToObl BBl He uCHBITBIBANIM 4YyBCTBO AMcKoM¢popTa. Ecinu BHYTpeHHss TeMmepaTypa CT€H TOJIBKO
13°C, To maxe mpu Temmeparype B nomemniennn 22°C, Bam OyzmeT x0moaH0. Bl MOXKETE yIIydInnTh
BHYTPEHHIOIO M30JISLIMI0 HApYKHBIX CTeH Bammx kBapTHp (TEHOMJIACTOBBIE IUTUTHI, JE€PEBSIHHbIC Ma-
HeJH, allOMUHHEBass (oJbra, TMIICOBBIM KapTOH, BOMJIOK, TOJCTbIE TEKCTHJIbHbIE MOKpbITUSA). Ilpe-
MMYIIECTBA: TOCTYNHBIA U JEMIeBbIil cIOcO0 M30IMPOBaTh KHUIIbE; padOTy MOXHO MPOBOAUTH IO 3Ta-
nam (BHaJaJjie HUIIM 3a OaTtapesiMu, 3aT€M XOJIOJHBIE YTJIbl, TOTOJIOK); BHYTPEHHSS U30JSA1Us HE MO~
JIaeTCsl BIMSHUIO TIOTO/Ibl; MU30JIMPOBAHHBIE U3HYTPH MTOMELIEHUs OBICTPO HarpeBaroTCs

B) Bo30yuinvie nomoku — CK803HAKU.

CKBO3HSIKM BeIyT K TOMY, YTO MOMEIIEHUE OBICTPO OXJIaKIaeTcss U TpedyeTcs eme Oonblie
SHEpPruM, YyToObl ero HarpeTh. Uepes mienu ABeped, OKOH MPOHUKAET CHAPYXKU OOJbIIe XOJIOJHOIO
BO3/yXa, 4eM HaM HeoOxoauMo. [1oaToMy HE00X0AMMO YIIIIOTHUTH JIBEPH, OKHA.

I') Ilompeonocms ¢ cBexeM go3oyxe.

[TpoBeTpuBaTh Jyullle yalle U OTKpbIBaTh OKHAa HeHanouro. OTKpeIBas OKHA Haaoiro, Bel Te-
psieTe TOPOTyIO TEIIOBYIO DHEPTHIO U CUIIBHO OXJIAXKIA€Te CTEHBI U MOTOJIKH.

/1) Baaxcnocms 6030yxa.

Haxopnsmuecs B MOMEIIEHWH HCTBITHIBAIOT YYBCTBO KOM(OpPTa, €cau 3HAUY€HUE OTHOCUTENb-
HOM BJIAJKHOCTH HAaXOQUTCs B MHTEpBaje oT 65 % 10 35 %. CauimkoM cyxoi BO31yX HE TOJIBKO BbI3bI-
BaeT KaXIy, HO U IMOBBILIEHHbIE 3aTpaThl Ha OTOIUIEHHE, TaK KakK "CyXOCTh" TpeOyeT MOBBIIIECHUS
TeMIIepaTyphl A JOCTH)KEHUs yyBcTBa KoMdopTta. [lomMmHHUTE, YTO XOJIOTHBINA BO3YyX (TMPH TOU e
OTHOCHUTENIbHOM BIaKHOCTH) CYyIIe, UeM TeIUIblid Bo3ayX. [IpoBeTpuBas noMenienre 3uMoii yacto, Bl
MOTIPOCTy 000rpeBaeTe yIuIly U BhIOpachIBaeTe JEHbIM B OKHO. DTOT METOJ HE PUTOACH Ul YMECHbB-
meHus "cyxoctu" Bo3myxa B momemieHud. [loBecuB Ha Oarapero ucmaputenb ¢ BOaoOH, Bel Oyaere
YyBCTBOBATH Ce0sl XOPOILIO U MPH MOHMKEHHON TeMIlepaType.
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E) Ooesncoa.
Tennas ymoOHast ofmexaa B KBapTUPE - WACATBHBIN “UCTOYHMK" TeIia. YTPOIIEHHO MOYHO
CUMTATh: OJIMH JICTKUN MIEPCTSIHOU kKaKeT - SKOHOMHUS 25 % 3HEpruu Ha 000TpeB.
JKOHOMMSI JHEPIHH MPU NOTPedJIeHUN ropsiueil Boabl
3HaeTe JIM Bbl, UTO YEpe3 KpaH, U3 KOToporo kamaer Boja (10 xamenb B MUHYTY) BBITEKAET 110
2000 1 Boabl B roa. [IpuHuMaTh ayil - HAMHOTO JICIIEBIIE, YeM NMPUHUMATh BaHHY. [[puHUMasi BaHHY
(140-180 1) Bel pacxozayere B Tpu pa3a OOJbIle SHEPTHHU, Y€M, IPHHUMAs 5-MHH. Ayl Pacnbuinrenu
Ha KpaHax NO3BOJISIOT 3¢ (EeKTUBHEE UCIIOIb30BATh BOLY.
3unaeme au Bol, umo
CrasipHas 1ocyza ¢ TOJCTBIM POBHBIM JTHOM OO€CI€YHMBaeT XOPOUIMHA KOHTAKT ¢ IJIMTOH U 103BO-
JI€T 3KOHOMUTb 3Hepruto. HepoBHoe win Boruyroe AHO yuinHseT Ha 40 % BpeMs IPUTOTOBIICHUS
MUIIN
Pa3mepsl nocynbl JOKHBI COOTBETCTBOBAThH pazMepam IuMThl. Eciin nmocyna mana, Bam norpe0y-
eTcs Oosblle BpeMeHU Ha npuroronienue. Eciu nocyna Benuka, Bel Tepsere 10 30 % sHepruun
[Ipu npUroToBIEHUH MUIIM B OTKPHITOW MOCYJE PACXOJ SHEPruu Bo3pacTaeT B 2,5 paza Y uBuU-
TEeJbHO, HO (DaKT, 4YTO MOTEPU TEIUIa OAMHAKOBBI U JUISL UyTh MPUOTKPBITON MOCYABI U JUIs OCY/bI
0€e3 KpBIIIKN
Hcnonb3ys MHOTO BoJibl, Bbl yBenuunBaeTe BpeMst IPUTOTOBJIECHUS M TPATUTE OOJIbILIE SHEPTUH.
BeIkmtouas 31eKTpUYECKYIO IJIMTY 32 5 MUHYT O KOHLIA IPUTOTOBJIEHHS MUIIH, Bbl panmoHaibHO
HCIOJIb3YETE OCTATOYHOE TEILIO.
Vcnonb30BaHue crenuagbHOW MOCYIbl - CKOPOBAPOK, KUISATHIBHUKOB, KO(EBapOK - MO3BOJISET
3kOHOMUTH 110 30 %-40 % sueprun u 10 60 % BpeMeHHU.
Crupka
3arpyxaiite cTupajbHYI0 MalllMHY MOJIHOCTBIO. [IpoBepbTe, HE0OX0aMMO i cTUpaTh pu 90°C
nmu noctatouno 70-80°C. Dxkonomus sHepruu coctaBuT pu 3toM 0,2-0.5 kBTu Ha KaxkpIil mporecc
cTupKku. BeiOupaiite mporpamMmmy MnpH CTUPKE HE TOJIBKO B 3aBUCHMOCTH OT MaTepHaia, HO M C Y4eTOM
3arpsi3HEHUs. JTO MO3BOJIAET SKOHOMUTH 10 30 % snexktposneprud, 151 Bogsl, 10 20 % cTupanbHOro
nopoiuka u 25 % BpemeHH, a Takke O0epeub Ben. Hanbosaee S5KOHOMHBIM METO/IOM CYIIKH OCTaeTCs
HaTSAHYTas Ha YJIMIE WU B IOMELICHUH JUIs CYIIKH BEPEBKA. DJIEKTPOCYIINIIKA HE SKOHOMHUYHA.
I'na:xxenue
['masxeHune TpeOyeT cpaBHUTEIBHO MAJIO 3JIEKTpodHepruu (Ha 4 kr Bemel - 0,5 kBtu). Ho cie-
JyeT COOIOAATh CIEIYIOLINE COBETHI:
e COPTHPOBATH BEILU B 3aBUCUMOCTH OT MaTepuaa,
e HAYMHATh C HU3KUX TEMIEpaTyp,
e JUId HEOOJIBIIMX BeIei TOCTATOYHO OCTATOYHOTO TerJia (IIPH BBIKIIOUEHHOM YTIOTe).
OcBewenue
Hcnonb3oBaHue meperoBoil OCBETUTENbHON TEXHUKHU (IHEprocOeperaroiiye JaMIibl, OCBETH-
TENbHBIE CHUCTEMBI) TTO3BOJISIET SKOHOMUTH 110 60 % siexTposHepruu. MHoronamMmnoBas JrocTpa Ha 1o-
TOJIKE 00eCrieunBaeT OCBEIIEHHE BCETO MOMEIEHHs, HO BEIET K HEeXKeJIaTeIbHOMY 00pa30BaHHUIO TE€HU
pHu paboTe 3a MUCHbMEHHBIM CTOJIOM, IIBEWHOI MAalllMHOM, B yrojike ¢ urpymkamu. Llenenanpasien-
HOE€ OCBEIIEHHE, HECMOTPSA Ha MEHBIIYI0O MOIIHOCTH JIaMII, OOECIIEUUT JIy4IIyI0 OCBEIEHHOCTh 0e3
HexenaTesbHOM TeHu. Uem Ooiblie cBeTa OTPa)KalOT CTEHbI MOMEIIEHUH, TeM MEHbIIE CBETOBOMU
MOIITHOCTH TpeOyeTcst Al OCBEIeHHs: riaakas Oenas creHa pediaektupyer 80 % HampaBieHHOTO Ha
Hee CBeTa, TEMHO-3eJIeHast OTpaxkaeT TONbKo 15 %, yepHas — 9 %.
UYeMm yaie Bl BhIKITIOUaeTe 0OBIYHBIC JIAMITBI HAKATUBAHUS, TEM OBICTpEE OHU MEPEeroparoT. KO-
HOMMYHO BBIKJIIOYaTh OOBIYHYIO JIaMITy HaKaJIMBaHUS TOJBKO eciu Bam He TpebyeTcsi CBET B TeUEHHE
10 MunyT.
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IIpakTnueckas padora Ne20

Ananu3 u oyenka nocieocmeuii cCoO0CMeEEeHHOIl 0esameabHOCIU 8 OKpYycarouell cpeoe, 2100a1bHbIX
IKOI02UHECKUX NPOOSIeM U nymell ux peuleHus

lleﬂb: IIpoaHaIUu3upPoOBaTh NOCIECACTBUAMU XO3MCTBEHHOM JCATCIIBHOCTH 4YC€JIOBCKA B Oprmanmeﬁ
Cpcac, BbIABHUTH r100aIbHBIC YKOJIOTHYECKHE HpO6H€MBI U IIYTH UX PCUICHUA.

Cpeocmea obyuenusa: xapra sKonorndeckre npoodiaemsl Poccun, pedeparsl, BEIOIHEHHBIE CTYICHTA-
MH I10 JaHHOH TeMe, HH(opManus U3 NepUOMYECKO IeUaTH O BIHUSHUH JEATSIFHOCTH YeI0BeKa Ha

ouocdepy U OKpYKaroIllyio cpery, KOMIBIOTEpP, IPOEKTOP, SKPaH, BUACOPOIUK «AHTPOIOTE€HHOE BO3-
nencTBre Ha Guochepy»

Xoa padoThbl. 1. Ilpouutats TeKcT «Oc-
HOBHBIE KOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH» Ha ¢Tp.352-357.

2.3amo0HUTh TAOIUITY:

Dkosoruueckue npooiemsl | [IpuanHb [Tytu penienus 3xo-
JIOTUYECKHUX TIPO-
OisieM

3. KoHTpobHbBIE BOIPOCHI:

- Onpenenute GopMbl BIUSHUS YeIOBEKA HA )KUBYIO IPUPOLY. - Kakue skonoruue-
CKH€ Mpo0JIeMBl, 110 BallleMy MHEHHIO HauOoJiee cepbe3Hble U TPEOYIOT HEMEIJICHHOTO peleHus ?
ITouemy?

Cooo0menne Nel.

Hapacranue coBpeMeHHOro 3K0JI0rM4eCcKOro Kpu3nca BO B3aMMOOTHOILIEHUSIX IPUPOABI U 00I1IecTBa
CBA3BIBAIOT C HAYYHO-TEXHUYECKOM peBoItonuen. [Ipu 3TOM KpU3UCHBIE CUTYallH, BOSHUKAIOIIUE U3~
3a UCTOLIEHUS ITPUPOJHBIX PECYPCOB, YCIIEIIHO Pa3pelIatOTCsl COBEPIIEHCTBOBAHUEM TEXHOJIOTUH 10-
ObIYHU, TPAHCTIOPTUPOBKH, NEPepadOTKU TPAJUIIMOHHBIX IPUPOAHBIX PECYPCOB, OTKPBHITHEM U HCIIOJb-
30BaHUEM HOBBIX, a TAKXKE U3TOTOBJIICHUEM CUHTETUYECKUX MATEPHUAIIOB.

Bosiee rpo3Hble CBUIETENIBCTBA HAPACTAHUS OOIIET0 SKOJIOTHYECKOT0 KPU3HCa BO B3aUMOOTHOIIEHUSX
oO11ecTBa ¥ MPUPO/IbI CBSI3aHBI € Jerpajiallieil eCTECTBEHHBIX TPUPOIHBIX IKOCHCTEM, BBI3BAHHOM
YpE3MEPHOU aHTPOIIOT€HHOM HArpy3KOW Ha HUX, POCTOM HAPOAOHACEIICHU U 3arpsA3HEHUEM OKPYXkKa-
FOIIEH Cpebl. B nocnennue necaTuiieTHsa cTajid 4acTBIMU JIOKAIIE-
HBIE ¥ pETHOHAJIBHBIE SKOJIOTHYECKHE KaTacTpO(bl, BEI3BAaHHbBIE PAIMOAKTUBHBIM 3arps3HEHUEM Cpe-
Ibl. ATOMHasi GoMOapIupoBKa SITOHCKUX TOpoA0B XupocuMbl 1 Haracaku, B3pbIB CKJIaj1a painoak-
THUBHBIX OTXOJIOB Ha npeanpusatuu «Mask» B UensaOuHckoi obnactu, aBapusi Ha 4-M SHEproodoke
UYepnoObuibckoit ADC npuBet K 3arpsA3HEHUIO PaIiOaKTUBHBIMH BEIIECTBAMU OTPOMHBIX TEPPUTO-
U, IOCIIECTBUS KOTOPBIX J0 CUX IIOP CKA3bIBAIOTCA HA PACTEHUSAX, )KUBOTHBIX U 370POBbE JHOJEH.
Cepbe3HyI0 OIMACHOCTh MPEACTABIISIIOT PaJMOAKTUBHBIE OTXO/IbI, 3aXOPOHEHHBIE B CBOE BPEMsI B OKEa-
HUYecKuX riryouHax. Koppo3ust KOHTEHHEpPOB, B KOTOPBIX XPAHATCS 3TH OTXO/Ibl, IPUBEAET K MOLIHO-
MY paJINOaKTUBHOMY 3arps3HEHUIO SKOCHUCTEM OKeaHa. CTOb jKe OITacCHbI 3aTOHYBIIME B MOPE Cy/a C
ATOMHBIMU JIBUTaTEIISIMU. Co-
o0nienue Ne2,

DKkonornyeckue KatacTpodbl pa3HOro MaciTada BOSHUKAIOT B Pe3yJIbTaTe XUMHUECKOTO 3arpsi3HEHUS
OKpy»Katolei cpesbl. Tak, MocieACTBUEM 3arpsi3HEHHsE aTMocepbl ppeoHamu CTallo paspyllieHHe
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3alIUTHOTO 030HOBOTO HKPaHa. 3arpsisHeHHE aTMOC(epbl OKCHIAMH CEPbI M a30Ta MIPUBOAUT K TOSB-
JICHUIO KHCJIOTHBIX JJOXK/IEH, BBI3bIBAIOIMX U3MeHEHHEe pH BOJIbI M MOYBBI, Jerpaaliiio MPECHOBOI-
HBIX 1 Ha3€MHBIX 3KOCHUCTEM B MECTAaX HUX BBIITAACHUA. Bo Bce MCIUIIMHCKUC U SKOJIOTHYCCKHUC CIIpa-
BOYHUKH BOIIUIM CBeJleHHs 0 00sie3HM MuHamara, KoTopasi BO3HUKAET Y JIFOJEH U )KUBOTHBIX B pe-
3yNbTaTe 3arps3HEHUS CPEbl COMSAMU PTYTH. AKKYMYJIHMPYSICh B TEJE )KUBOTHBIX, MHOTOKPATHO I10-
BbIIIAs] KOHLIEHTPALMIO HA BEPIIMHAX TPOPUUECKUX MUPAMUJ, PTYTHBIE COEJUHEHNS Y TEINIOKPOBHBIX
JKUBOTHBIX U YCJIOBCKA BBI3BIBAIOT TSXKCIIBIC ITOPAKCHUA HeHTpaﬂbHOfI HepBHOfI CHUCTCMBI.

Kak npaBuiio, Jito1 IpeIIpUHUMAIOT MEPbI, YTOOBI COKPATUTh MACIITAObI JIOKAJIbHBIX U PErMOHAIIb-
HBIX 9KOJIOTUYECKHX KaTacTpod, MPeI0OTBPATUTh UX pa3BUTHE. [ BBIABICHHS 30H YpE3BBIYAWHON
9KOJIOTUYECKOM CUTYaIMK U KOJoruueckoro 6encTeus B Poccun npumMeHstoTes peryssipHble HaOmo-
ACHUA U KOHTPOJIb 3a COCTOSIHUCM Opr)K&IOH.[Cﬁ Cpcanl, YTOOBI OIPCAC/INTL U3BMCHCHUS, BEI3BAHHBIC
AHTPOIIOT€HHBIM BO3/ICHICTBHEM.

Taxue peryssipHble KOHTPOJIbHBIE HA0JIIOIEHUS Ha3bIBalOT MOHUTOPUHIOM. Pa3znuyaror skosoruye-
CKUIl MOHUTOPUHT:

1) npupOAHBIX Cpell — BO3IYLIHOM, TOBEPXHOCTHBIX BOJ U BOJHBIX SKOCUCTEM, T'€0JIOIMUECKOM Cpeibl
Y Ha3eMHBIX 3KOCUCTEM;

2) IpUPOIHBIX PECYPCOB.

L{es1sMU MOHUTOPUHIA COCTOSIHUS IPUPOAHBIX CPEe ABISIOTCS CEyIOIMe: OLEHKAa COBPEMEHHOTO

COCTOSIHMS; -onpezeneHre MaciTaboB U3MEHEHUH TPUPOI-
HBIX YCJIIOBHMM B pe3yJIbTaTe XO351HCTBEHHON AEATEIbHO-

CTH; 2-yccreloBaHNs TeHICHIIUN
MHOTOJIETHUX U3MEHEHHUN SKOJIOTMYECKOTO COCTOSIHUS TEPPUTOPU.

Coo0menue Ne3 MOHHUTOPUHT IPUPOAHBIX pe-

CYPCOB BKJIFOUAET HAOIIOJICHHE U KOHTPOJIb 32 COCTOSIHUEM aTMOC(EpPHOTO BO3/TyXa, BOJHBIX, 36MHBIX,
MHUHEPabHO-CHIPbEBBIX U OHoJornueckux pecypcon. B pamkax FOHEIL nporpammer OOH 1o okpy-
JKarollel cpesie Co3aHa BCEMUpPHasi CUCTEMA CIIEKEHUS 32 COCTOSIHUEM U U3MEHeHusaMu ouochepsl. B
1973 r. ero ObUIM MPEUIOKEHBI OCHOBHBIE MPUHIIUIIBI U CUCTEMBI HAOJIIO/IEHHH, B KOTOPBIX JTOJIKHBI
Y4YUTBIBATHCS: - BO3pacTarouiasi BEpOsITHOCTb OBICTPBIX U3MEHEHUN
OKpY>KartoIiel cpesibl B YCIOBUSIX HHTEHCU(PHUKAIIMH COLUATbHO-3KOHOMUYECKOTO Pa3BUTHS;

-HaJINYME B3aUMOCBS3M U3MEHEHHMS OKPYXKAIOLIEN CPebl U COLIMAIBHO-)KOHOMUYECKOTO Pa3BUTHS, &
TaKXe BbIIEJICHNE MTApaMETPOB IKOJIOTHUECKUX U3MEHEHUH, KOTOpble HanloJiee YyBCTBUTENbHbBI

K BHEIIHUM BO3JICHCTBUSIM; - PAIBI TaHHBIX 110
9KOJIOTUYECKUM U3MEHEHHUSM B IIPOILLIIIOM.

B MoHUTOpHHIe NPUHLKITNATBHOE 3HAaYEHHE UMEET BBIOOp MHANKATOPOB (IIPEIMETOB UIIU SIBJICHUH,
NepeMEeHa COCTOSIHUSA KOTOPBIX YKa3bIBAaeT HA XapaKTep U3MEHEHUs CBOICTB OKpPY’KaloLIeH Cpebl)
JKOJIOTUYECKUX U3MEHEHUH U OIPEEIICHNE UX TPUOPUTETOB. K Unciy IpHOPUTETHBIX MHAUKATOPOB
OTHOCATCS CIEAYIOLINE: — 3HepronoTpedaeHue: ero 3HeKTuBHOCTD, POJIb
Pa3JIMYHBIX BUJIOB SHEPTUH, BIMSIHUE HA OKPYKAIOILYIO Cpeay U Ip.;

— BOJIHBIE PECYPChI, UX THIIbI, paclpeieIeHUe 10 M0JIb30BaTeNsM, IOTpedIeHne Ha eMHUILY BaJOBOTO
HallMOHAJIBHOTO MPOAYKTA U T.

— BO30OHOBIIIEMBIE IPUPOAHBIE PECYPCHI: TPOU3BOICTBO MPOAYKIIMU HA €AUHUILY PECYypPCOB, TUHAMHU-
Ka JIECOB U CEJIbCKOXO35MCTBEHHBIX 3€MEIb U IIP.— YPOBEHD 3arpsA3HEHUS OKPYKAOIIEH CPEBL;

— XapaKTEPUCTHUKA UCIIOJIb30BAHUS 36€MEIIb.

OcHOBY /7151 U3y4€HHUs MaclITabOB M TEMIIOB aHTPOIIOI'€HHBIX N3MEHEHUH Ha cyIie 1 B MUpoBOM oke-
aHe COCTAaBJIAIOT CBEJEHUs, ITOJIYYEHHBIE C TIOMOILBIO JUCTAHIIMOHHBIX CIIyTHUKOBBIX METOI0B. BaxkHO
KOMOMHHPOBAHHOE MCIIOJIB30BaHUE PE3Y/IbTATOB CIYTHUKOBBIX U HA3€MHBIX HAOTIOCHUIA.

Cooomenue Ne§

[TonnMmaHue HapacTaOMUX KPU3UCHBIX CUTYAIllUi BO B3aHMOOTHOIIIEHUSX OOIIIECTBA U MPUPOIBI U
BO3MO’KHOCTH TJIOOQIBHON SKOJIOTHYECKON KaTacTpodbl MOTPEOOBAINA CO3/IAaHUS TOJITOCPOUHBIX TTPO-
THO30B pa3BUTHs 6rochepsl U cyApObI uenoBeuecTBa. bbIIN cO3/1aHbl HECKOIBKO KOMITBIOTEPHBIX MO-
JeTIeH TaKOTO COTPSHKEHHOTO Pa3BUTHS. ABTOPHI HAN0OJIEe ONITUMUCTUYHBIX IPOTHO30B YTBEPXKIAIOT,
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9T0 OJ1aroJjapsi HOBBIM TEXHOJIOTHSM, HOBOBBEJICHHM, IMOSBUBIIUMCS B TIocienHue 20 JieT, BOSHUKIH
peasibHbIe BO3MOXXHOCTH JJIsl CHUKEHHsI 00beMa OTpeOIeHUS! peCypCOB M YMEHbILIEHUS TOTOKOB 3a-
TPSI3HEHUS, HUPKYIUPYIOIIUX B SKOJIOTHYECKON CUCTEME, MPU OAHOBPEMEHHOM MOBBIIIEHUN KaueCTBa
Xu3HM moaer. [Ipu aToMm cuuraeTcs, 9To 3emiist MOXKET 00eCIIeUnTh HaCEeIIEHUIO B 7,7 MIIP]] Y€JTOBEK
KOM(DOPTHBIE YCIIOBUS KU3HU TIPU BHICOKOH €€ MPOIOJDKUTEIILHOCTH U CHI)KCHHE YPOBHS 3arpsi3He-
HUS OKPYXKAIOIIEH Cpe.ibl.

KonBeHnus 0 coxpaneHnn OMOIOTHYECKOTro pazHooOpasus, noanucanHas B Puo-ne-XXanelipo, Obina
patudunmpoBana Poccueii B 1995 r. [IpoBo3riamas obmieli 3a1aueii 4eioBeuecTBa COXpaHeHne Ono-
JIOTUYECKOTO Pa3Ho00pa3usi (KUBOTHBIX, PACTEHUH, IKOJIOTUIECKUX CUCTEM) U YCTOMYHUBOE HCIIONIB30-
BaHUE BCeX OMOJIOTUYECKUX PECYPCOB B MHTEPECAX HBIHEIIHETO U OYIyIIUX [TOKOJICHUH JIto/1ed, KOH-
BEHIIUS PEKOMEH]IyeT TOCy1apCTBaM-y4acTHUKAM pa3pabaThIiBaTh HAIIMOHAIBHBIE CTPATETUH U TIPHU-
HUMAaTh HEOOXOAMMbIE 3aKOHO/IaTENIbHbIE aKThl, (HOPMUPOBATH CUCTEMBI OXPAHSIEMBIX TEPPUTOPHUIA,
COJICHCTBOBATh COXPAHEHHUIO IKOCHCTEM H JKU3HECIIOCOOHBIX MOIMYIISAIHNA, TPUHUMATH MEPHI IO BOC-
CTAaHOBJICHUIO PEAKUX BUAOB, MOOIIPATH 3KOJOTO-IPUPOJOOXPAHHOE IPOCBEIICHUE U HAYYHBIE UCCIIE-
NoBaHUsI OMopazHooOpas3usi. 0co00 oTMedaeTcs: 0043aTeIbHOCTD [TPOBEIEHUS SKOJIOTHYECKUX IKCIIEp-
TH3 SKOHOMHYECKUX MPOEKTOB C y4aCTHEM MPUPOJOOXPAHHON 0OIIECTBEHHOCTH.

B xonue XX cronetus MupoBasi UUBUIM3AIMS BCTYIIHIIA B TAKOW 3Tall CBOEr0 pa3BUTHSA, KOTJa Ha
MEePBOE MECTO BBIIBUHYJIUCH MPOOJIEMBbI BBKUBAHUS U CAMOCOXPAHEHHS YEJI0BEYECTBA, COXPAaHEHUS
ONaronpusATHON AJIs KU3HU OKPY’KAIOIIEH cpefibl U PallMOHAILHOTO HCIIOIb30BaHUS IPUPOIHBIX pe-
cypcoB. COBpeMEHHBIN ATAIl Pa3BUTHS YEIIOBEUESCTBA OOHAXKIIT ITPOOJIEMBI, CBSI3aHHBIC C POCTOM Hace-
JeHus 3eMIIH, IPOTUBOPEUNS MEXKAY TPAIULIMOHHBIM X031 ICTBOBAHUEM U HAPACTAIOIIMM TEMIIOM HC-
TIOJI30BAHUS IIPUPOJTHBIX PECYPCOB (B TOM YHCIIE HCUEPIIAEMBIX ), 3arPs3HEHUEM OMOC(EphI IPOMBIIII-
JIEHHBIMHU OTXOJAaMH U OTPAHMYEHHBIMHU €€ BO3MOXKHOCTSIMU K UX HeUTpan3auuu. OCTpble colrallb-
HBIC TPOOJIEMBI TIOCJICTHET0 BPEMEHH HECKOJIBKO OTOJIBUHYJIA HA BTOPOM IJIaH 00€CIIOKOSHHOCTh
HAIINX COOTEUYECTBEHHUKOB HApaCTAIOUINM YXY/IIICHUEM COCTOSHUS OKPYKAIOIIEH Cpe/Ibl, 4YTO ObLIO
orMeueHo Ha Bropom Bcepoccuiickom cbeszie o oxpaHne npuposl, mpoxoausiiem 3—5 utons 1999
rona B Caparose.
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