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MeToanuyeckue yKazaHusi
M0 BBINOJHEHUIO PAKTUYECKUX 3aJaHUI
YueOonasa qucuurmuinaa OYJ1.06 EcrectBo3HaHue

CrenunansaocTth: 44.02.03 Ilemarornka ONOJIHUTEILHOTO
oOpa3oBaHUs
(B 00acTu My3BIKAJIbHOM JIEATEIBHOCTH)

Copoxotsiruna JL.A,
npenoaasatens OI'AIIOY CIIK

Crapsriit Ockon



B Meronnyeckux yKazaHHSX IO BBITIOJHCHHIO MPAKTUYCCKUX
3amanuii  ydeOHas  aucrumummHa  OY/[.06  EcrectBo3Hanue
MPEJICTABICHBI TPAKTHUYECKUE 3aHATHUS 110 OCHOBHBIM pa3jeiiaM
€CTECTBO3HAHMS, KOTOpPBHIE TMpEeAHA3HAUCHBI JJIs  CTYJICHTOB
CIICIIUAIbHOCTH 44.02.03 Ileparoruka JIOIIOJIHUTEIIEHOTO
oOpazoBanus (B 0071aCTH MY3BbIKAIBHOM JIEATEITLHOCTH ).

MeToaudecknue ykKazaHUs Ui BBIMOJHCHUS TPAKTHUYECKUX
paboT MOMOryT cTyAeHTaM OoJiee MOJHO YCBOUTH TEOPETUUECKHIA
MaTepual 1o €CTeCTBO3HAHUIO.

CocraBuTe/ib:
Copoxotsaruna JI.A., npenoxasarens OI'AIIOY CIIK



Conep:xanue

Bsenenue

Pa3nen «dusukay»

[TpakTtnueckas padora Ne 1 «MccnenoBaHue 3aBHCHUMOCTH
CHWJIBI TPEHUS OT Beca Tella»

[Ipaktuyeckas pabora Ne2 «CpaBHeHHE OCOOEHHOCTEH
PAa3JIMYHBIX CUJI B IPUPOACH

[Tpaktuyeckas padora Ne3
«Mcrnosp3oBanue HU3MYECKUX CBOWCTB BEIIECTB B TEXHUKE»

[Ipaktuyeckas padota Ned «COOpKa AIIEKTPHUYECKON IETIH U
U3MEpPEHUE CHUJIbI TOKA U HaIpsDKeHHMsT Ha €€ pa3iIu4HbIX
y4acTKax»

[Tpaktnueckass  pabora NoS5  «CmocoObl  MONy4eHHUS
DIIEKTPOOHEPTUH, BO3MOXHOCTH  JHEProcOepekeHus B
MOBCEHEBHOM KU3HU

[Ipaktuueckass pabora Ne6 « W3ydeHue KoseOaHui
MATEMATUYCCKOI'O MassTHHUKA»

[TpakTueckast padora Ne 7 «3ydenune uHTepdepeHUUH U
TupaKIuu CBETa»

[Tpaktuyeckas pabora Ne§
«O1eHKa OMaCHOCTH PAJUOAKTUBHBIX U3ITyYSHUI

[Ipaktuueckass pabora Ne9 «Ompenenenne pH pacTBOpOB
coJien»

[TpakTnueckast padora Ne 10 «BzaumopeiicTBue MeTaIoB ¢
pacTBOpaMM KHCIIOT U COJIei»

[Tpaktuyeckas padora Nell «HabmoneHue KIeTok pacTeHUH
M OKMBOTHBIX  TIOJ]  MHKPOCKOIIOM  Ha  TOTOBBIX
MHUKpOIpenapaTax 1 UX OMHCaHue.




[Tpaktuyeckas padora Nel2 «CpaBHeHHE CTPOCHHS KIIETOK
PacTEHUI U KUBOTHBIX»

[Tpaktiueckass pabora Ne 13 Ne «PemieHue sneMEHTapHBIX
FEHETHYECKUX 3a7au»

[Tpaktuueckas pabora Ne 14 «AHanmM3 M OLIEHKA dTHYECKHUX
ACMEeKTOB  Pa3BUTUSL  HEKOTOPBIX  HCCIIENOBaHUl B
OMOTEXHOJIOTUU»

[Tpaktueckast pabora Nel5S «Omnucanue ocoOell Buga IO
MOP(OJIOTHIECKOMY KPUTEPUIO»

[TpakTuueckast pabora No 16 «AHanu3 U OlEHKa pa3iIMYHbIX
TUIOTE3 MPOUCXOXKICHHUS KUZHI

[TpakTuueckast pabora No 17 «AHanu3 U OlEHKa pa3iIMYHbIX
TUTIOTE3 TPOUCXOKICHHS YETIOBEKA)

[Tpaktueckass padora Nel8 «CocraBieHue cxeM mnepeaauu
BEIIECTB U SHEPTUH (Llenell MUTAHUSA)»

IIpaxTrueckas pabora Ne 19 «CpaBHHUTENbHAS
XapaKTEpUCTUKA IPHUPOIHBIX JKOCUCTEM M arpo3KOCHUCTEM
CBOEHM MECTHOCTH

[TpakTiueckast pabora Ne 20 «AHanu3 U OLIEHKA MOCIEICTBUN
COOCTBEHHOM  JIESITENIBHOCTH B  OKpY)XKaromiel  cpene,
I00aTBHBIX YKOJIOTHYECKUX TTPOOJIEM H ITyTEH UX PEIICHUS




BBEJIEHHUE

MeToaudeckue yKa3zaHWs JJIs BBITOJHEHUS TMPAKTUYCCKUX
3aHATUA TI0 ECTECTBO3HAHUIO pPa3pabOTaHbl B COOTBETCTBUHU C
®denepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM
(manee — ®I'OC) no cnenmanbHOCTH [lenarornka TOMOJHATEILHOTO
obOpa3oBanusi (B oOsactTd  My3. JIEATEIBHOCTH)  CPEIHETO
npodeccuonansHoro obpazoBanus (nanee CIIO) mist cTyaeHTOB
MIEPBOTrO Kypca OYHON (OPMBI O0YICHHUS.

EctecTBo3HaHMe SBISETCS KaK TEOPETUYECKUM KypcoM B
03HAKOMJICHHU CTYJICHTOB C OCHOBHBIMH JTalaMd COBPEMEHHOM
HAayKHM, TaK M HCTOYHUKOM  (OpPMHUPOBAHMSI  HMHTEJUICKTA,
JIOTUYECKOTO MBIIIJICHHS, MPAKTHICCKUX HABBIKOB.

B pesynbTare u3yueHus: eCTeCTBO3HaHMs Ha 0a30BOM YpPOBHE

KypcCa CTYACHT NOJIKCH
3HAMb/NOHUMAM b

° CMBICTT  TOHSTUH: €CTECTBEHHOHAYYHBIH  METOJ
IIO3HaHUA, SHCKTpOMaFHI/ITHOG II0JIC U BJ'ICKTpOMaFHI/ITHBIC BOJIHBI,
KBAaHT, TEPUOIMYECKHUN 3aKOH, XMUMHUYECKas CBsI3b, XUMHUYECKas
peakIusi, MakpoMOJIeKyJia, OeJoK, KaraauzaTop, (epMeHT, KIJIEeTKa,
mubdepennuanus kinetok, JJHK, Bupyc, Gmomorudeckast SBOIIOIHS,
OuopazHooOpaszue, opraHu3M, MOMYJISINs, SKocucTeMa, onochepa;

J BKJIaJ] BEJIMKUX  Yy4YeHBIX B  (OpMHpOBaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOIN KapTUHBI MUPa;
ymemb:

® TPUBOJIUTH MPUMEPHI IKCIEPUMEHTOB W HAOIIOICHHIA,
00OCHOBBIBAIOLIUX: AaTOMHO-MOJIEKYJISIPHOE CTPOEHHE BEIIEeCTBa,
CYLIECTBOBAHUE  JJIEKTPOMAarHUTHOIO TMOJS W B3aUMOCBA3b
ANEKTPUYECKOT0O M MAarHuTHOrO  TOJIEM,  BOJIHOBBIE W
KOPIYCKYJISIpHBIE CBOWCTBAa CBETa, HEOOPAaTHMOCTh TEIJIOBBIX
MPOIECCOB, 3aBUCUMOCTb CBOMCTB BEHIECTBA OT CTPYKTYPHI
MOJIEKYJ, 3aBUCHUMOCTb CKOPOCTHM XUMHYECKOM pEakuuh OT
TEMIIEpaTypbl M KaTaJlu3aToOpOB, KIETOYHOE CTPOCHHUE IKUBBIX
opranu3moB, poub JIHK kak HocuTenss  HaclieqCTBEHHOU
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uHpOpPMALlMK,  HSBOJIOLHUIO  JKUBOW  TPUPONBI,  B3aUMOCBS3b
KOMIIOHEHTOB 3KOCHCTEMBI, BIHMSHHME JEATEIILHOCTU 4YelloBeKa Ha
HKOCHUCTEMBI,

° OOBICHSATH IMPUKIIAAHOC 3HAa4YCHUC BaYKHEHIIINX
JOCTH)KEHUI B 00JAaCTU €CTECTBEHHBIX HAayK, BOIPOCHI MOIYYEHUS
CUHTCTUUYCCKHUX MATCPUAIOB C 3aJaHHbBIMU CBOﬁCTBaMH, CO31aHuA
OMOTEXHOJIOTUH, JIedeHUsI MH(EKIMOHHBIX 3a00J]eBaHUM, OXpaHbI
OKpYKarolleH Cpeibl;

L4 BbIIBUI'aTh TUIIOTE3bI U MPEAjIaraTb IyTH UX IIPOBCPKU;
JenaTb  BBIBOJBI  HA OCHOBE OJKCIIEPUMEHTAJIBHBIX  JIAHHBIX,
MNpEaACTaBJICHHBIX B BUC rpa(bm(a, Ta6JII/IIII)I WJIN AuarpaMmal;

e paboTaTh C  €CTECTBEHHOHAayyHOW  HMH(OpMAIUei,
conepxatieiica B coodmenusax CMU, pecypcax MHTepHeTa, Hay4HO-
MOMMYyJIAPHBIX CTATbhbAX: BJIAACTb METOAAMU IIOMCKA, BBIACIIATD
CMBICJIOBYIO OCHOBY U OLIEHHBATh JOCTOBEPHOCTh HH(POPMALINH;

Hcnoan3oBaTe npHOOpETEHHBIE 3HAHWS ¥ yMEHUS B

HpaKTI/I‘JGCKOﬁ JACATCIIBHOCTH U HOBCGHHGBHOfI KU3HU JJIA:

° OLICHKH BJIIMSHUSL  HAa  OpPraHuU3M  4YeJOBEKa
ANIEKTPOMATHUTHBIX BOJIH U PAIMOAKTUBHBIX U3ITyUYEHUN;

. HHEProCHA0KEHHUS,

° 0e30MacHOT0  WCIHOJB30BaHUS ~ MaTepuaIoB |
XUMHUYECKHUX BEIECTB B OBITY;

. npodusakTuka MH(EKIIMOHHBIX 3a00JIeBaHUH,
HUKOTUHOBOW, aJIKOTOJIbHOM U HAPKOTHYECKOM 3aBUCUMOCTEN;

° OCO3HAHHBIX  JIMYHBIX  JEHUCTBUM MO  OXpaHe

OKPYKAaIOIIEe CPebl.

[TpakTideckue 3aHATUS TMpeIHA3HAYEHBI [JIsI AKTUBHOTO U
yTIyOJIEHHOTO OCBOCHUS HAyYHO-TEOPETHICCKUX OCHOB
€CTeCTBO3HAHMS. B TaH mpakTU4YecKuX 3aHATHH TpU pazzena Kypca
€CTECTBO3HAHMS- PU3HUKA, XUMHUSI 1 OUOJIOTHSI.

Jns mporpaMMbl MPaKTUYECKUX 3aHATHNH OTOOpaH Marepual,
KOTOPBI NTOMOTaeT PacKpPBITUIO METOJUKHA COBPEMEHHBIX HayUHBIX
UCCIICIOBAHWI  TPU  TOJTOTOBKE  CIEIUAIUCTOB  CPEIHETrO
npodeccuoHalbHOTO  oOpa3zoBaHms. I[Ipm  STOM  yYHTHIBAIOTCS
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TpeOOBaHUS CpeTHIX 00pPa30BATEIBHBIX YUPEIKICHHI.

[TpakTuyeckue 3aHATUS MOTPEOYIOT Yy CTYIACHTOB MPOSIBICHHE
MHUIMATUBBI, HAOJIONATENIbHOCTH M CAaMOCTOSITENIBHOCTH B
HNPUHATHH PELICHUH IPU BBIITOJHEHUH PaboT.

Kaxnas paGora Britoyaer B ce0si: Temy, Ielb, IPUMEHICMBbIC
cpencTBa 00y4eHHUs, KpaTKUM TEOpeTHYeCKUi MaTepuall, OInMCaHue
Xo0Jla paboThl, yKa3aHHUs MO COCTABJICHUIO OTYETa O MPOACTAaHHON
paboTe, KOHTPOJIbHBIE BONIPOCHI, CIIMCOK JINTEPATYPBHI.

Kaxnplii cTyneHT BeAeT TeTpaip I NPAKTUYECKHMX 3aHSTHM,
IJle OCYIIECTBIISIOTCS 3alMCU 10 CIEAYIOIIel cxeme: Tema, Leib,
cpencTBa OOy4YeHUs, XOJ pabOTHI, OTYET O MPOJCIIAHHOW pabdoTe,
OTBEThI HAa KOHTPOJIbHBIE BOIIPOCHI, BBIBOJI.

Kaxnas ~ pabora  oueHuBaercs  HpenojaBareieM 1o
ATHOAIIIBHOM CHUCTEME U YYUTHIBA€TCS IIPU BBICTABICHUU 3a4eTa 110
y4eOHOW JUCIUIIMHE.

IIpakTHyeckas padora Nel.

Hccneoosanue 3asucumocmu cuivl mpeHus om eeca med.
ILlenv pa6ompwl: BHIACHUTD, 3aBUCUT JIU CHUJIa TPEHHS OT Beca Tena,
€CJI 3aBHCHT, TO KaK.

Cpeocmea o00yuenusn. TMHAMOMETD, JEPEBSIHHBIA OpYCOK,
JepeBsiHHAsl JIMHEMKa, Habop Tpy30B, MHCTPYKIHUS K padore,
yueOHuK (uzuku 3a 10 kiace, TeKIUOHHBIE MaTepuaibl, HTepHeT-
pecypchl

Xo0 pabomeur:

1.Onpenenure 1eHy  JelNeHUs  [IKAIbl  JTHHAMOMETpA.
2.Ilonoxkute  OpycOK Ha  TOPU3OHTAJIBHO  PACIOJIOKEHHYIO
JepeBsSHHYIO TUHEHKY. Ha Opycok mocTaBbTe Tpys3.

3.IlpukpenuB k OpycKy AMHAMOMETpP, Kak MOXHO OoJjee
PaBHOMEPHO TSHUTE €ro BAOJb JIMHEHKU. 3aluIInTe IMOKa3aHUs
JUHAMOMETpA, 3TO U €CTh BEIMYMHA CUJIbI TPEHUS CKOJIBKEHUS.

4.K mepBomy rpy3y n00aBbTE€ BTOPOW, TPETHM, YETBEPTHINA
Ipy3bl, KaXAbli pa3 usMmepsist cuity TpeHus. C yBeIM4YeHHEM 4uciia
IPY30B pacTeT Cujia HOPMAJIBHOTO AABJICHUS.

5.Pe3ynbTaTel n3MepeHuil 3aHecuTe B TaOIULy «3aBUCUMOCTh



CWJIbI TPCHUS OT BCCaA TCIIa»

No ombiTa KosuecTBO rpy30B Cuna tpenus, H
1 1
2 2
3 3

6.CrenaiiTe BHIBOJ: 3aBUCHT JIM CHJIa TPEHHUS OT Beca Tella, U €CIU
3aBHUCHUT, TO Kak?

Cooepocanue omuéma:

1.Tabnuua «3aBUCUMOCTD CUJIBI TPEHUS OT Beca Tella»

2. OTBeTHI HA KOHTPOJIEHBIC BOITPOCHI.

3. BeiBog.

Konmponsnwvie éonpocowt.

1.Yto Takoe cuiia TpeHusi?

2. Kak nHanpaBneHa cuia TpeHus?

3. KakoBa npruurnHa BOBHUKHOBEHUS TPEHUS?

4.Kakue BuAbI TPEHUS BaM U3BECTHBI?

5. [IpuBenuTe mpUMeEpHI MOJIE3HOTO U BPETHOTO TPEHHUSL.

Kpamkuii meopemuueckuii 0030p no meme,

Cuita TpeHHUsI BO3HUKAET MEXAY MOBEPXHOCTSAMH ABYX B3aUMOJIEH-
CTBYIOIIUX Tel. Ecnu oiHO Teno IBUXKETCs MO MOBEPXHOCTU APYTro-
ro, CHJia TPeHHs BCerJa HampaplieHa MpOoTHB ABMkeHus. Korma mo-
BEPXHOCTbh OJHOIO TeJjla JBUXKETCS MO MOBEPXHOCTU JAPYroro Teja,
TO, JaKe eClIM HaM He BUIHBI OyropKH, TPEIIUHBI, IApalUHBbI,
HEPOBHOCTH ILIEPOXOBATOCTHU HA MOBEPXHOCTSX T€J, OHM HAUUHAIOT
3a7eBaTh Jpyr 3a Jpyra. OTO H €CTb OJlHa W3 HIPUYUH
BO3HUKHOBEHMUsI CWJIbI TpeHus. Eciau HadaTh yCTpaHITh HEPOBHOCTH
Ha TIOBEPXHOCTSAX TPYIIUXCS TeN, THIIATENbHO ULUQPYS HX, TO
BHayaJle cujla TPeHHs], KaK U Oxujaaercs, Oyner ymeHsiiarbes. Ho
KOTJla MOBEPXHOCTHU TeJ OyAyT MpUOIMKATHCA K UACATBHO TIaJKHIM,
TO cujla TPEHUS Pe3KO BO3pACTEeT, Tejla HAYHYT OyKBaJbHO
NPWIMNATh JIPYT K APYTY. DTO MNPOUCXOJUT MOTOMY, YTO MOJIEKYIIbI
UAealbHO THAJAKUX TOBEPXHOCTEH HAUYMHAIOT  pacrojiaratrbes
HACTOJBKO OJHM3KO APYr K JAPYry, 9TO MEXIy HHUMU HAYUHAIOT
NEeCTBOBATh CHJIbI B3aUMHOIO MPUTSHKEHU. CHITbI TPEHHS 3aBUCUT
OT BHJA TPEHHUS (TPEHUE CKOJILKECHMSI WU KadyeHHs); Harpys3kH,
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KauecTBa OOpabOTKM IMOBEPXHOCTEH, WCIIOIH30BAHMS CMAa309HBIX
MartepuanoB. Cuia TPeHHUsI CKOJIbKEHUSI BOZHUKAET MPU CKOJIbKEHUN
OJIHOTO TeJla MO MOBEpXHOCTH Apyroro. Cuiia TpeHUs KayeHUs
BO3HUKAET IIPU KAYEHUU OJHOIO TEJIA [0 IOBEPXHOCTH APYroro.
Cwia TpeHUs TOKOsI BO3HHMKAET MpPHU JCHCTBUM HAa HEMOJBHXHOE
TEJIO0 CUJIbI, HAIPABJIEHHON NapaJlIeIbHO MIOBEPXHOCTH

KOHTAaKTa 3TOr0 Teja C IPYTUM TEJIOM.

Kpumepuu ouyenxu:

B pe3ynbrare BoIIOIHEHUS PAOOThI CTYACHT:
- BBISIBJISIET 3aBUCUMOCTD CHJIBI TPEHUS OT MAcChl TEJA;
- BBIABJISIET 3aBHCUMOCTb CHJIBI TPEHUS! OT MOBEPXHOCTU TPYIIUXCS
TEN,
-UCHOJNIb3YeT  (PU3UYECKYIO
KOHTPOJIbHBIE BOIIPOCHI

TCPMHUHOJIOTUIKO  IIPH  OTBCTC  HaA

IIpakTuyeckas padora Ne2

Cpagnenue ocobennocmeit pa3iuyHbIX CUl 8 npuUpooe
Ienw: 3aKpenuTh YMEHUE HAXOIUTh OCOOCHHOCTH (PU3UYECKUX
CWJI, CPaBHHMBAThb WX MEXIy Cc000il M MPUMEHSTh pacueTHHIC
(GOpMYJITBI IPU PENICHUH THUITOBBIX 3a7ad.
Cpeocmea ob0yuenus. yueOHUK (UMKH 32
JIEKIIMOHHBIE MaTepuabl, UHTepHET-pecypCHlI.
Ocnosnasn pacuemnas popmyna: F = kiAll, F=m(a+q)
Xo0 pabombut:
1. Ionb3ysack yueOHUKOM, 3amonHuTe Tadbnuny «CpaBHEHHE
CHII B TIPUPOJIC».

10 xacc,

Haspanm | IIpupon | Yeaosus | @opm | Hampasa | Yciaosue

€ CHJIbI a BO3HHMKHO | yJa eHHue, NpUMeHHU
B3aHMO | BEHHH TOYKA MOCTH
NEeHCTBH npuioxe | popmyJinbl
bl HHA




Cuna
TSOKECTH

Cuna
Beca

Cuna

yIPYTrocT
u

Cuna
TATOTEHHU
s

Cuina
TPEHHS

2. Pemmure 3aavy, NCOIB3Ys MPUBEICHHBIC ()OPMYIIBI.
3anayva. [Ipu nomommu npyXUHBI MOAHUMAIOT C YCKOpeHUeM a = 4,5
M/C?, HanpaBJI€HHBIM BBEpX, rpy3 Maccoid M = 3 kr. Haiiaure Moaynb
YIUTHHEHHSI TIPY>KUHBIL, €Clu ee xkecTKocTh K = 1500 H/m.

3. ChopmynupyiiTe BEIBOJ B COOTBETCTBHUH C IIEJIbIO Pa0OTHI.
Cooepocanue omuéma:

1. Tabnuna «CpaBHEHUE CUIT B TIPUPOJIEY;

2. Pemenne 3agaun;

3. OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI,

4, Brsog,.

Konumponwsnusie eonpocowt.

1. B 4yem riiaBHOE OTIIUYHE CHITBI TPABUTAIMH OT APYTUX CHIT?

2. Uto Ha3BIBAIOT COCTOSIHUEM HEBECOMOCTH?

3. Uto Ha3pIBaEeTCS BECOM Tena?

4. Tpu cunbl HampaBieHbl IO OAHON MpsiMoi: BieBo 16 H u 2

H, Brpaso 20 H. Haiinure Moaysap paBHOJIEHCTBYIOIIEH 3TUX CHII U
€e HalpasJICHHE.
Kpumepuu oyenku:

B pe3ynbrarte BHIIOIHEHUS paOOTHI CTY/ACHT:
- BBISIBJIIET OCOOCHHOCTH PA3JIMYHBIX CHJI B MEXAHUKE;
- UCHOJNb3yeT (PU3MUECKYI0 TEPMUHOJOTHIO TP OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;
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- pPacCUMTHIBACT 3HAYCHUE MOJYJIS YIUIMHEHUSI IPYKUHBI HA OCHOBE
OpeIoKEHHBIX (OpMyNT MO H3ydyaeMoW TeMme (3aJaya Ha CUITYy
YIPYrocTH);

- OIIpe/ieIIsAeT 3HaUeHHE PABHOJACHCTBYIOLIMX CHII U €€ HallpaBJICHUE.
Kpamxkuiit meopemuueckuii 0630p no meme:

[IpyunHOM W3MEHEHUsl NBM)KCHMS, IOSBIICHUS YCKOPEHHS y Tel,
spisieTcsi cuia. Cuiibl BOSHUKAIOT MPU B3aUMOJCHCTBUU TEN APYT C
JIPYroM.

[Ipu MexaHMYECKOM [BIKEHHMH TENl BCTPEYaeTCs TOJBKO TPU BHIA
CWI: cuna msazomenus, cuna ynpyeocmu u cuia mpenusi. CHIbl
YOPYTrOCTH, TSATOTEHUS M TPEHHS SBISIOTCS TMPOSBICHUEM  CHII
BCEMHUPHOI'O TATOTEHUS U 3JIEKTPOMArHUTHBIX CUJI IPUPOIBI.

Cunou ynpyeocmu Ha3bIBalOT CUILy, KOTOpasi BO3SHUKAET B TeJ€ MpU
W3MEHEHUU ero (OPMBI WU Pa3MepoB. ITO MPOUCXOIUT, €CIIU TEIO
CKMMAOT, PAacTATUBAIOT, M3rHOAI0T WM CKpyduBaroT. Hampumep,
Cuja YIpyrocTd BO3HHMKJIA B MPYKUHE B pe3yJbTaTe €€ CxKaTus U
nercteyer Ha kupnud. Cuia yhopyrocTd Bceerja HampaBlieHA
MPOTUBOMOJIOKHO TOM CHIIe, KOTOpas BbI3Baja M3MEHEHUE (OPMBI
WJIM pa3MeEpPOB Tea.

Cunouti msazomenus Ha3bIBAIOT CUIIY, C KOTOPOWH BCE Tela B MHpE
MPUTATUBAIOTCS APYr K Apyry. Pa3HOBHUIHOCTBIO CHIIBI TATOTEHUS
ABIICTCS cula msdcecmu - CUjJa, C KOTOPOH Teno, Haxosuieecs
BOJIM3U KaKOW-TMOO0 MIaHEeThl, MPUTITUBaeTcs K Heil. Cuia TsaxecTH
BCET/Ia HAMPaBJICHA K IIEHTPY TUIAHETHI.

Cunou mpeHus Ha3bIBAIOT CUILY, MPENSTCTBYIOLIYIO
MPOCKAJIB3bIBAHUIO OJIHOTO Tejla MO MoBepxXHocTU Apyroro. Cuia
TPEHHUsI BCErJa HalpaBlIeHa MPOTHUBOIOJIOXKHO HAIMPaBIECHUIO
(BO3MOXHOTO) MPOCKaNb3bIBaHUS paccMaTpUBAaEMOro Teja I10
noBepxHocTU JApyroro. Cuna TpeHUs BO3HHMKAET HE TOJIBKO MpHU
CKOJIB)KEHUU OJIHOTO Teljla MO MOBEPXHOCTH Apyroro. CyliecTByer
TaK)Xe CHUJIa TPEHUS TTOKOSI.

Ecnim Ha Tenmo neHCTBYIOT JBE paBHbIE MW MPOTHBOMOJIOXHO
HaIlpaBJIEHHbIE CHUJIBI, TO TEJIO MOXET IOKOUTHCSA, HO MOXKET U
JBUTaTbCAd  NpPAMOJIMHEHHO. J[BE€ CHJIBI MOXHO  3aMEHHTH
PaBHONEUCTBYIOIIEW Cuiaol. Eciam cuiibl  COHAIpaBlIEHBl, TO
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paBHOJICHCTBYIOIIAs CHJIa paBHAa MX CyMME M HalpaBlieHA B Ty K€
ctopony. Ecnu cuibl nmpoTHBOHAIIPaBIIEHbI, TO PaBHOJIEHCTBYIOIIAS
CHJIa paBHA MX Pa3sHOCTH M HANpaBJiE€HA B CTOPOHY OOJBIICH CHIIBI.
PaBHoOzelicTBYIOIAas YpaBHOBEIICHHBIX CHJI PaBHA HYIIIO.

IIpakTnyeckas padbora Ne3

Hcnonvzoseanue usuueckux ceoiicme euiecme 6 mexHuxe

Ilenw: 3akpenuTh MOMYYCHHBIE 3HAHUS MO TeMe «ArperaTHbIe
COCTOSIHUS BEIIECTBA U (pa30BbIe MEPEXOAbl», PACCMOTPETh 00IaCTH
MpUMEHEHUS (PU3MUECKUX CBOMCTB BEUIECTB B TEXHUKE.

Cpeocmea obyuenusn:. yieOnuk pmsuku 3a 10 xmace, ydeOHHUK
ectecTtBo3HaHus 3a 11 kmacc (4. 1), JEKIUMOHHBIE MaTepHalbl,
NuTepHeT-pecypcesl.

Xo0 pabomut:

1. IloaroroBpTe U 3alUUTUTE COOOIIEHHWE IO 3apaHee
BBIOpaHHOW TeMe C UCIOJIb30BAaHUEM pPAa3JIHYHBIX HMCTOYHHUKOB
uHpopmannu. OOBeM coOOIIEHHs] HE JOJDKEH MpeBbIlaTh 2
neyaTHbIX JUCTOB ¢opmara A4. B cooOumeHun IOMKHBI OBITh
OTpa’keHbI CJIEAYIOLINE BONPOCHL: (PU3NUYECKHUE CBOWCTBA BEILECTBA,
MyTH TTOJTyYEHUs], TPIMEHEHHNE B TEXHUKE.

Temwt coobwenuir.

. OIHOCTOPOHHSIS TPOBOJIUMOCTb.
. DeppOMarHeTuKH.

. DeppHUTsL.

. IlonynpoBoTHUKH.

. Knunkue kpucrauibl.

. buonoruueckue KpucTamibl.

. DOTOHHBIE KPUCTAJUIBI.

. CBEpXNIpOBOIHUKH.

9. [Ina3zma.

10. BoicOKOMOJIEKYSIPHBIE COSMHEHUSI.

2. 3amonHWTE Ta0JMIly, MPOCTYIIaB COOOIICHUS CTYICHTOB O
NPUMEHEHUHN PAa3TUYHBIX (PU3MUECKUX CBOMCTB BEILIECTB B TEXHHKE.
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Bemecr | Ucnoab3dyemble B Texuuke | Obduaacrtb
BO uznyeckue CBOMCTBA | MPUMEHEHMS
BellleCTBA

Cooeprcanue omuéma.

1. CooOmenue;

2. Tabmumna «Hcmonp3oBaHue (PU3HMYECKUX CBOKMCTB BEIIECTB B
TEXHUKEY,

3. OTBeTHI Ha KOHTPOJIbHBIE BOTIPOCHI;

4. BriBos.

Konumponsnoie eonpocot.

1. Urto Takoe arperaTHoe COCTOSIHHE?

2. CymHocTh (a30BbIX IEPEXOIOB.

3. [lepeuncnure 0OCHOBHBIE (PU3MYECKHE CBOMCTBA BEILIECTB.
Kpumepuu oyenxu:

B pe3ynbrate BeITOTHEHUS PaOOTHI CTYICHT:

- HCToNb3yeT (U3MUECKYI0 TEPMUHOJIOTHIO TpPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- OOBSICHSET MEXaHU3M HCIIOJIb30BaHUA B TEXHUKE (PU3MUECKHX
CBOWCTB BEIIECTB HAa KOHKPETHBIX MTPUMEpax;

- (opMmynupyeT BBIBOJ O HEOOXOAMMOCTH MOJIyUYEHHUS BEIIECTB U
MaTepUajoB C 3aJaHHBIMH CBOWCTBAMH I PA3BUTHS TEXHUKH H
00I1IeCTBA B IIEJIOM.

Kpamxkuiit meopemuueckuii 0630p no meme

B nacrosimiee Bpemsi u3BecTHO CBbIie 20 MIIH. BEIIECTB.
MHorue U3 HUX CyIIECTBYIOT B MPUPOJIE, & HEKOTOPHIE MOTYyJaIOTCS
NPOMBINIICHHBIM ~ TyTeM.  BemecTBa,  HCHONB3yeMble IS
W3TOTOBJICHHS TIPEJMETOB, 000PYIOBAHHUS, & TAKXKE B CTPOUTEIIHCTBE
U IPYTUX OTPACHSIX, Ha3bIBAIOT MAMepUudiamu.

BemectBo MOXET CyIIECTBOBaTbH B TPEX acpecamHbulx
COCMOsIHUAX — TBEPAOM, KHUJAKOM M Ta3000pazHOM. TBepibie
BEIIECTBA OBIBAIOT KpUCTAUIMUECKUMU U amopdHbIMU. [lpu
HArPEBAaHUU TBEPJbIC BEIIECTBA IUIABATCS, a KHUIKOCTH 3aKUIAIOT,
npeBpamasch B map. IlloHWXeHHWEe TeMIepaTypbl TPUBOIUT K
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oOpaTHbIM IpeBpamieHussM. Hekoropele Ta3bl INpU  BBICOKOM
JMaBlIeHUU CxKKatoTcsa. [Ipu Bcex ATHX SBJICHUAX MeJb4alline
YaCTHUIIBl BEIECTBA HE pa3pymaroTcs. TakuM oOpas3oM, BEIIECTBO,
M3MEHSS arperaTHOe COCTOsIHUE, He TIPEBpAIIaeTcs B APYroe.

Bce BemectBa upe3BhIUAHHO Pa3HOOOpPA3HBI;  KaxkI0€
o0nasaeT COBOKYITHOCTBIO OIpe/eleHHbIX CBOUCTB. (Cgoticmea
BELIECTBA, KOTOPbIE ONPENEISIOT HAOIIOJEHUEM WM HU3MEPEHHUEM,
0e3 mpeBpalleHHsl ero B APYroe BeIleCTBO, HA3bIBAIOT (u3uiuecKumu.
Baxmwneiimue (pu3nyeckie CBOMCTBA BEIIECTBA:

* arperaTHOE COCTOSIHUE MPH OINpeAeTICHHBIX TeMIlepaType u
JIaBJICHUH;

* [IBET, OJIeCK (WJIU UX OTCYTCTBHE);

* 3anax (WIn ero OTCyTCTBUE);

* PaCTBOPUMOCTD (WJIM HEPACTBOPUMOCTH) B BOJIE;

* TeMIIEpaTypa IIaBJICHUS;

* TeMIIepaTypa KUICHUS,

* IJIOTHOCTb;

* TEIJIONPOBOJHOCTE;

* JIEKTPOIIPOBOIHOCTD (MM HEDJIEKTPOIPOBOJHOCTD);

* TBEPAOCTb, INIACTUYHOCTD (UM XPYIKOCTH) METAJIJIOB;

* (opma KpuCTaNIOB;

* MOABMXKHOCTD MJIM MACISTHUCTOCTD KHUIKOCTH.

du3nyecKue CBONCTBA BEUIECTBA 3aBUCST OT €TI0 arperaTHOro
COCTOSIHUSL.

B TEXHUKE

IIpakTyeckas padora Ne 4
Coopka IneKkmpuueckoil Uenu u uMepeHue cuibl MoOKa 6 ee
PAa3IUYHBIX YUACMKAX

Ileny pabomer: yOenuThCs HA OMNBITE, YTO CHJIA TOKa B
pa3IMYHBIX TOCJIEIOBATEIbHO COCNMHEHHBIX YYacTKaxX IIemH
OJTMHAKOBA.

Cpeocmea o00yyenusa. WCTOYHUK TNHUTAHUS, HU3KOBOJIbTHAS
Jamra Ha MOJCTaBKe, K04, aMIIepMeTp, COeAMHUTEIbHBIE TPOBO/IA,
WHCTPYKIUS K paboTe, ydeOHUK ¢pu3uku 3a 10 kimace, JIEKIHMOHHBIC
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Marepuaisl, TaTepHeT-pecypcesl
Xoo pabomuwr:

1. Cobepute 1emp IO PHCYHKY a. 3alUIIdTe ITOKa3aHue
aMIepMeTpa.
‘1

2. 3aTeM BKIIOYUTE aMIepMEeTp Tak, KaK MOKa3aHO HAa PUCYHKE
0, a IOTOM TaK, KaK Ha PUCYHKE 6.
3. CpaBHuTe Bce TMOJy4YEHHbIE TOKa3aHUS  aMIlepMeTpa.
CremnaiiTe BBIBOIL.
4. HapucyiiTe B TeTpaJl CXeMbl COCTUHEHUS TPUOOPOB.
— |

— |
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BeiBog: Cuiia  TOka B pas3IMyHBIX
COETMHEHHBIX
y4acTKax LNy OJMHAKOBaA.

Cooeporcanue omuéma:

1. PucyHok cxem coOpaHHBIX ieneit

2. 3anuch MOKa3aHui amIepMerpa

3. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI;

4. BeiBoj.

Konmponwsnusie eonpochwt.

1. YkaxuTe 3J1eMEHTHI 3JIEKTPUUECKOU LIETIH.
2.YT1o0 Takoe cuiia ToKa, OT Yero OHa 3aBHUCHUT?
3. Kak unraercs 3akon Oma?

Kpumepuu ouenxu:

NOoCJICAOBATCIBHO

B pe3ynbrare BHINIOIHEHUS PaOOTHI CTYACHT:
- UCHOJNb3yeT (PU3MUECKYI0 TEPMUHOJOTHIO TP OTBETE Ha

KOHTPOJIbHBIE BOTIPOCHI;
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- JIeJIaeT aKKypaTHBIE YEPTEKH CXEM IJIEKTPUUECKUX IIETIEH;

- (opmynupyer BBIBOA O BEJIWYMHE CHUJIBI TOKa B Pa3IMYHBIX
y4acTKax LeMH.

Kpamkuii meopemuueckuii 0630p no meme:

Cuna Toka — 310 (hU3MYECKas BEIMYMHA, XapaKTePU3YIOIIasl AJICK-
TPUYECKUN TOK U YHCIICHHO paBHas 3apsijly, NPOXOJSIIEMy 4Yepes

MMOIICPEUYHOC CCUHCHHUC ITPOBOAHMKA 3a CAMHUIY BPCMCHH. CI/IJ'Iy TOKa
g

0603Haua0T cuMBoJIOM ! 1 OIIPEACIIAIOT 0 (hopMyIIe: e, rae 9 -
3apsj, MPOXOISIIANA Yepe3 IMOMePEeYHOe CEYCHHE IPOBOIHMKA 3a
Bpems L.

DeKTpuuecKas Lelb UMEET CIIEAYIOIINe OCHOBHBIE COCTaBHBIE dJIe-
MEHTBI: ICTOYHUK TOKa, NOTPEOUTENN TOKA, COEAMHUTEIbHBIE IPO-
BO/IAa. DIEKTPUUECKHE LEMU MPHUHATO U300pa)kaTb B BHUJE CXEM, B
KOTOPBIX IPUHATHl  OINpPENEICHHbIE O0003HAYEHUS  Pa3IMYHbIX
DIIEMEHTOB. DIIEKTpUYecKasi Ienb, H300pakeHHas Ha pPHUCYHKE,
HAa3bIBACTCS DJIEKTPUUECKOMN CXEMOM. [TocnenoBarenbHBIM
COETMHEHUEM Ha3bIBACTCSl COSAMHEHHE, KOT/Ia SJIEMEHTHI UIIYyT APYT
3a JpyroM, yepenytorcs. [lpu nepememiennn ammepmerpa B Jiro0oe
MECTO Ha CXEeMe€ MOCIeI0BAaTeIbHOTO COSTUHEHMS, €T0 MOKa3aHUs He
meHsitorcs.  Cuna  Toka B pa3dMYHBIX  ITOCJIEOBATEIBHO
COEIMHEHHBIX YYacTKax LIenu OAMHAKOBAa. B OCHOBE HayKu MOJ
Ha3BaHMEM D3JIEKTPOTEXHHKa JIEKHUT 3akoH OMa: cuia TOKa MpsiMo
MPOMOPIMOHANIbHA HANPSHKEHUI0O W 00paTHO MPOMOPIIMOHATHHA
COTIPOTHUBIICHUIO.
IIpakTyeckas padora NeS
Cnocoowt nonyyenus 31eKmpoIHEPUU, 603IMOHCHOCIU
IHepzochepedcenus 6 NOGCEOHEGHOTL HCUZHU

Ilens: 3akpenuTh MOMy4YeHHBbIE 3HAHUS MO TeMme «llepemeHHbIN
Tok. Ilomydenne u mnepenada BIIEKTPO3HEPTHM», PACCMOTPETH
OCHOBHBIE ITPUEMBI IHEProcOepeKeHUs B TIOBCETHEBHOM KU3HU.

Cpeocmea  o0yuenusa. yueOnuk ¢msuku 11 kmace,

JEKIIMOHHBIA MaTepuay, y4eOHUK ecTecTBo3HaHus 3a 11 kmacc (4.
1), paznarounsiii Mmatepuan (IIpunoxxenue), HTEpHET-pECypPCHI.
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Xo0 pabomut:

1. CocraBere Tect mo Teme «lIpomsBonacTBo, mepemava u
UCIIOJIb30BAaHUE DIJIEKTPUUYECKONW HHEPrUM», COCTOSIIUNA U3 MATH
BOIIPOCOB C YyKa3aHUEM NPaBWIBHOIO oTBeTa. Kaxknapli Bompoc
JOJIKEH CO/Iep KaTh HEe MEHee TpeX BapHaHTOB OTBETOB.

2. Ilepeuncivte OCHOBHBIC TPUEMBI YJHEPTOCOCPEKEHHS B OBITY.

3. CnenaiiTe BBIBOM, pacKpbIB podiaemy « Tpéx D»
Cooepocanue omuéma:

1. Tecr;

2. OcHOBHBIE IIPUEMBI dHEProcOepeKeHus B ObITY;

3. BriBoj o npobieme «Tpéx Dy;

4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI;

5. BriBog.

Konmponsnwvie éonpocowt.

1. Kakwue cuibl Ha3bIBAIOTCS CTOPOHHUMU?

2. B dWemM cocrosT pa3nmuyMs  MEXIy IOCTOSHHBIM U
HepeMEHHbIM TOKaMu?

3. B uem cocroAT pazauuus MeXIy HHBEPTHUPOBAHHUEM U
BBIIPAMIICHUEM?

4. Ha3zoBuTe 0OCHOBHBIE COCTaBHBIE YAaCTH I'€HEPATOPA.

S. Uem 00yCIIOBIIEHO CYIIECTBOBAHUE HKOJOTUYECKUX TTPOOIIEM

B DJIEKTPO3HEPreTuKe?
Kpumepuu ouyenku:

B pe3ynbrarte BHINOIHEHUS paOOTHI CTY/ACHT:
- BlIajieeT (PU3MUECKON TEPMUHOJIOTHEN;
- O0BACHSET CYIIHOCTh IPOLIECCOB  HMHBEPTUPOBAHUS U
BBIIPAMIICHUS 3J. TOKAa, pa3iuuusg MeXAYy TIOCTOSHHBIM H
IIEPEMEHHBIM TOKaMH;
- (dopmynupyer BBIBOJ O  CYHIECTBYIOIIUX  MpoOiemax
AIIEKTPO’HEPI€TUKM Ha OCHOBE B3aUMOCBS3M «JHEpreTuka +
DKOHOMMKA + DKOJIOTHUS».

Kpamkuii meopemuueckuii 0030p no meme:
B03MOXHOCTD TOJYy4YEHHUS 3JEKTPOIHEPTHMM U3 APYTUX BHJIOB



SHEPTUU CBsI3aHa C TEM, YTO Ha 3apSHKCHHBIC YACTUIBI KPOME CHII
JNEKTPUYECKOTO TOJIL TPHU  OMPEICNICHHBIX YCIOBUSX MOTYT
NeCTBOBaTh  CHJIBL, OOYCJIOBJIEHHBIE  HEIJIEKTPOMArHUTHBIMHU
npoueccamu. JTH Cuibl, HA3bIBAEMbIE CTMOPOHHUMU, BOSHUKAIOT MIPH
XUMHUYECKHX PEaKIMAX, HarpeBaHUM KOHTAKTa Pa3HOPOIHBIX
METAJIJIOB UJIU MOJIYIMPOBOIHUKOB, IIPU OCBEUICHUH (POTOIIEMEHTOB
U B HEKOTOPBIX JPYTUX CIIydasix.

Ilepemennviii mox — 3TO BBIHYXJEGHHOE KoJyiebaTelbHOe
IBIDKEHHE  CBOOOJHBIX  DJIGKTPOHOB  WJIM  BBIHYXKIICHHBIE
JJIEKTPOMArHUTHbIE KONEOAHWsSI CHJIBI TOKa M HamlpsHKEHUS,
MEHSIFOIIIMECS] CO BPEMEHEM 110 TAPMOHHUYECKOMY 3aKOHY.

s monydeHus: 3NIEKTPUYECKOW IHEPrHH HYKHOTO BUAA YacTo
NPUXOIUTCS TPeoOpa3oBbIBATE HHEPrHI0 IEPEMEHHOIO TOKa B
SHEPIHI0 TOCTOSHHOTO TOKa (@blmpsmienue) MO0 DHEPTHUIO
INOCTOSTHHOTO  TOKAa — B DHEPIrUI0  TIEPEMEHHOTO0  TOKa
(unsepmuposanue).

[lepeMeHHBII TOK WMEET MPEUMYIIECTBO TeEpea IMOCTOSHHBIM,
MOTOMY UYTO HANpsDKEHHE M CHIy TOKa MOXHO B OYEHb IIMPOKHUX
npezenax rnpeobpa3oBars (TpaHCPOPMHUPOBATH) MOYTH O€3 MOTEPS, a
Takue MnpeoOpa3oBaHUs HEOOXOIUMBI BO MHOTHX DJJIEKTPO- U
panuoTeXHH4Yeckux  ycrpoiictBax. Ho  ocobenHo  Gonbluas
HEOOXOMMOCTh TpPaHC(POPMALIMU HANPSHKEHUST M TOKA BO3HUKAET
IpHY nepeaye MEeKTPOIHEPTUU Ha OOJIbIINE PACCTOSHHUSL.

T'enepamop — 3TO yCTPONCTBO, MPeOOPa3yOIIee IHEPTHUIO TOTO
WIM WHOTO BUJA B DIEKTPUYECKYIO0 »Hepruto. CocTaBHBIC YaCTH:
pomop, cmamop, wemku, Koabya, mypoOuHa,  CMAaHUuMa,
8030yOoumern.

Temo denoBeka ¥ IKUBOTHBIX OYEHb XOPOIIO TTPOBOIMT
AIIEKTPUUYECKUI TOK, TOCKOJIBKY COJIEPKUT HOHHBIE PAacCTBOPBHI.
HanOonpiiee compoTHBIIEHHE WMeEeT cyxas Koka. BolbIImHCTBO
JMOJIed 4YyBCTBYET Takue ManeHbkue Toku, kak 0,0005 A,
Oose3HeHHOE omrymieHrne Bb3bBacT TOK 0,005 A, a HaumHas ¢
0,01 A mOSIBJISIFOTCSI MBIIIIEYHBIC CYIOPOTH, KOTOPBIE MOTYT HE JaTh
YEJIOBEKY OTOpBaThcsi oOT TpoBojaoB. Ilpm Ttokax 0,018 A
OJIOKMpYETCs IbIXaHHE.
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bezonacnoe snekmpuueckoe nanpsoicenue 8 ColpoM nomeueHuu
— 00 12 B. besonacroe nanpsiscenue 8 cyxom nomewjeruu — 0o 36 B.
Ilpobnema «Tpex I»: JHepreTrka + IKOHOMHUKA + DKOIOTHUSI.

IIpakTHyeckas padora Ne6
Hccneoosanue 3asucumocmu nepuooa u 4acmomuvl c60000HbBIX
KONleOanuit Mamemamuyieckozo MAasmHuUKa om e2o O0JIuHbl
Ileny: wW3yduTh 3aBUCHUMOCTh 4YacTOThl W TIEpHOJa KOJICOaHHI
HHUTSHOTO MasSTHUKA OT JJIMHBI HUTH.

Cpeocmea oOyyenus’. TATUB, IAPUK HA HUTH, CEKYHIOMED,
yueOHUK (pU3HKH, TEKIMOHHBIN MaTepual, IHTepHeT-pecypChl.

Xo00 pabomor:
1.BeruncnuTe 9acToTy W mEpHoa KoJeOaHWH HUTSHOTO MasTHHKA
npu jyuHe HUTA S5 cM, 20 cm, 45 cm. 80 cm um 125 cm
COOTBETCTBEHHO, KaXKIbIM pa3 oTMeuas BpeMs, mpocyuThiBas mo 30
KoJIcOaHMIA.

1. Pesynbratel cBenuTe B TaOIUILY:
Ne n/m 1 2 3 4 5
BeJIHYNHA
Jlamaa HuTH (cM) 5 20 45 80 125
Yucsi0 koJiebaHuii n 30 130 30 30 30

Bpemsi koaedannii  t (c) 13.2 | 26,59 | 40,32 | 52,81 | 66,13

Iepuona koaedoanmii T(c) 0,44 086 |1,34

YacroTra KoJeOaHMIl Y | 2,27 | 1.128 | 0,744

(')
2. Pacuérer:
T=tn Y=1T
3. ChemnaiiTe BBIBOJI. KaK 4acTOTa KojeOaHU U MEpUO]T 3aBUCST

OT JAJIWHBI HATH?

Cooeporcanue omuéma:

1.3amoHeHNe TaOnMIBl  «3aBUCHMOCTh TIEPHOJIa M YacTOTHI
KoJIeOAHMH OT IJIMHBI HUTH MasTHUKA

2.MaremaTtndeckue pacu€Tel 1o ¢GopMmyiaM IMepuoja W YacTOTHI
KOJIEOAHMI MasiTHHKA.

2



3.BbIBO/I 0 3aBHCHMOCTH TEPHOAA U YaCTOTHI KOJICOAHUH OT JJIMHBI
HUTH MasiTHUKA.

Konumponsuwie eéonpocwi:

1.Yto Takoe cBOOOHBIE KOJIeOaHus?

2.HazoBute  ycioBUsA, HEOOXOAMMBIE I  KOJeOATeIbHBIX
IBYKECHUH.

3. JlaliTe ompezeneHre MOHATUAM: aMIUIMTYyJa KoJjeOaHWH, mepruon
KoJieOaHui, yacToTa Koebanuii, (asa.

Kpumepuu oyenxu:

B pesynbrare BbInoNHEHHS pabOTHI CTY/ICHT:
- Bi1ajieeT (PU3UICCKON TEPMHUHOJIOTHUEH;
- MPAaBWJIBHO ¥ CAMOCTOSATEIHLHO JIENAET Pacu€Thl B COOTBETCTBUH C
dbopmynoit
- ¢opMymupyeT BBIBOJ O 3aBUCUMOCTH 4YacTOThI H TIEpUOja
KoJIeOaHMH HUTSIHOIO MasiTHUKA OT JJIMHBI HUTH.
Kpamkuii meopemuueckuii 0630p no meme.
KonebGaHussMu Ha3bIBAIOT MOBTOPSIOMIMKCS C TEYCHHUEM BPEMCHH,
KaKo#-m0o mporiecc. Y CIIoBHsI, HEOOXOIUMBIC JIJIsl CYIIECTBOBaHUS
KoJeOaHuii: HaJIM4Ine KoieOaTeaIbHON CHCTEMHI, TOYKa
PaBHOBECHSI, 3aI1aChl SHEPTUH, MAJIOE 3HAUCHHUE CHUJT TPCHHUS.
Ecnu naHHOMYy MasTHHKY, K0oJie0aTelIbHOI crcTeMe COOOIIMIN SHEp-
THI0, TO KOJIEOAHUsI, MPOUCXOIAIINE B PE3YNIbTATE TAKOTO JACHCTBUA,
OyayT Ha3bIBaThbCsl CBOOOIHBIMU. CBOOOTHBIE KOJIEOaHUS €1lle Ha3bl-
BalOT COOCTBEHHBIMHM KOJICOAHMSIMH JAHHOW KOJCOATCIbHOM CHCTE-
MBI, TaHHOTO MasiTHUKA. CBOOOHBIE KOJIEOAHHUS SBIISIFOTCS 3aTyXaro-
muMu. Eciu HUKakasi TONOJHUTEIbHAs CHJIAa HE BBIHYXKIACT JBU-
ratbCsl TeNo, KojeOaHus MpeKpamarTcs. AMIUIMTYI0H Ha3bIBalOT
MaKCHMaJIbHOE CMEIEHHUE OT IMOJIoKeHUsT paBHOBecus. [lepuoiom
KOoJIeOaHWi Ha3bIBAETCS TPOMEKYTOK BPEMEHH, B T€UEHHUE KOTOPOTO
COBEPIIIAETCS OJHO MOJTHOE KoJieOaHue.
Yucno konebaHUi, COBEPIICHHBIX 32 €IUHUILY BPEMEHH, HAa3bIBAIOT
YaCTOTOH KOJeOaHMIA.

IIpakTyeckas padora Ne7
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Haobnwoenue unmepghepenyuu u oughpaxyuu ceema
Llenw: >KCIEPUMEHTANBHO HW3YYHUTh SIBICHUS WHTEPPEpEeHLIUU U
T paKIum.

Cpeocmea 00yuenus. >IEKTpUYECKas JaMIia ¢ IPsIMOA HUTBHIO
HAKaJUBaHUS, JIBE CTCKJISHHBIC IUIACTUHKH, paMKa M3 MPOBOJIOKH,
CTEKJISIHHAas TpyOKa, MbUIbHAs BOJA, KOMIIAKT-IUCK, CIIMPTOBKA,
CIIUYKH, JIe3BUE OE30MacHON OpUTBEHI, KAlPOHOBAs TKaHb YEPHOTO
1[BETa, MUHIET, IITAaHTCHIUPKYJb, Y4EOHUK (DU3HUKH, JEKIIMOHHBIH
Marepuail, UHTEpHET-PECYPCHI.

Xo0 pabomput:

1.HaOnronenue uHTEPPEPEHIIMOHHON KapTUHBI Ha MBUIBHBIX
y3bIPSX.

OKyHHTE IPOBOJOYHYIO PAMKY B MBUIbHBIN PACTBOP M BHUMATEIBHO
paccMOTpUTEe 00pa30BaBIIYIOCS MBUIBHYIO IUICHKY. 3apuCyiTe B
TeTpaau i1 J1abOpaToOpHBIX  pabOT  YBUJAEHHYIO  BaMH
uHTep(epeHIMOHHYI0 KapTuHy. OOparute BHHMaHHME, YTO IIpU
OCBEIICHWU IUIEHKH OenbiM CBeTOM (OT OKHAa WM JIaMIIbl)
BO3HUKAIOT OKPAIIEHHBIE MTOJIOCHI.

C noMoIplo CTEKISIHHOW TPYOKH BBIAYWTE MBUIBHBIA IYy3BIph U
BHUMATEJIbHO paccMoTpute ero. [Ipu ocBeieHnn ero 0eiabM CBETOM
HabOmo1aeTcsi o0pa3oBaHUe I[BETHBIX MHTEP(EPEHIIMOHHBIX KOJIell.
ITo Mepe yMeHbIIEHUS TOJIIMHBI IUNIEHKU KOJIbLA, PacIIUpSACh, Ie-
peMelnaroTcs BHU3.

2. HaGmoienne nHTepepeHIuy Ha IBYX CTEKJISTHHBIX IJIACTUHKAX.
TimarenbHO NPOTPUTE [BE CTEKISHHbIE IUIACTUHKH, CIIOXKHTE HX
BMECTE M COXMHUTE nanblamMu. DOpMbI CONpHUKACAIOLIUXCA
MOBEPXHOCTEH  HEUJeallbHbI, TMOITOMY MEXAy IUIACTUHKAMH
00pa3yloTcsi TOHYAMIIKME BO3AYIIHBIE MycTOThl. Ilpu oTpaskeHUM
CBETa OT MOBEPXHOCTEN IUIACTUH, 00pPa3yIOLIUX 3a30p, BO3HUKAIOT
SApPKUE PATYXKHBIE MOJOCH — KOJIbLIeOOpa3HbIE WM HEMPaBUILHON
dopmbl.  [lpy W3MEHEHMH CWIBL, CXKHUMAWONIIEH TUTACTHHKH,
U3MEHSIOTCSI pacIoioKeHue U popma moJioc. 3apucyiTe yBUICHHBIE
BaMH KapTHHKH B TETPAAU I MIPAKTUYECKUX paloT.
3.PaccmarpuBaHre MOBEPXHOCTH KOMITAKT-/IUCKA
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PaccMoTpuTe BHUMATENBHO MMOJA Pa3HBIMH YIJaMH TOBEPXHOCTh
KOMIAKT-AKCKa (HAa KOTOPYIO IPOU3BOJAUTCS 3amuCh). YTO BHI
HabOmomaere? OObsAcHUTEe HaOmogaembple siBJIeHHUA. Onummre
UHTEP(PEPEHIINOHHYIO KapTUHY.

4. [TocMOTpHUTE CKBO3b YEPHYI KalMpPOHOBYH TKaHb Ha HUTH
ropsmieir namnbl. [loBopaunBas TKaHb BOKPYr OCH, J00eiTeChH
4eTKOW TU(PAKIIMOHHON KapTHHBI B BHJE ABYX CKPEIICHHBIX O]
OPSIMBIM YTJIOM TU(GPAKIUOHHBIX MOJOC. 3apuCcyiTe HAOII01aeMbIi
TU(GPAKIIUOHHBI KpecT B TETpagul Ul TMPAKTUYECKUX PadorT.
O0BacHUTe HAOIIOJaEMBIE SIBICHUS.

5.Cnenaiite BBIBOJ: YKQXUTE, B KAaKMX M3 IPOJEIAHHBIX BaMu
OMBITOB HAOIIOJANIOCH SIBJICHHE HMHTEPPEPEeHLMH, a B KaKUX —
sIBIICHUE TU(DPaKIIHH.

Cooeporcanue omuéma:

1.PUCyHKM YBHJIEHHBIX HHTEPPEPCHIMOHHBIX KAPTUH Ha TOHKHX
IJIEHKAX.

2. Onncanme naTEpEPEHIIMOHHON KapPTHUHBI.

3.BriBOSI.

4.01BeTHl Ha KOHTPOJbHBIE BOMPOCHI.

Konumponwsnusie eonpocwi:

1. [Touemy MBUIbHBIE MTY3BIPH UMEIOT PAAYKHYIO OKPAcKy?

2. Kakyto hopMy UMEIOT pay’KHbIE TTOIOCHI?

3. [ToueMy okpacka my3sIpsi BCE BpeMsI MEHSIETCs?

4. TloueMy B MecTax CONPUKOCHOBEHHS IUIACTHH HaOII0al0TCA
SpKUE paayKHbIe KOJIBIICOOpa3HbIE WM HENPaBUIBLHOH (OpMBI
10JIOCHI?

S5.Ilouemy ¢ WM3MEHEHHEM Ha)XMMa HW3MEHSIOTCS (GopMa M pacro-
JI0)KeHUE UHTEePHEPEHIIMOHHBIX MOJIOC?

Kpumepuu oyenku:
B pe3ynbrate BbinonHEeHNs pabOTHI CTYIEHT:
- BJIasieeT (PU3MYeCKOr TEPMHUHOJIOTHEH MPU OTBETAaX HA BOIPOCHI;
-  OpaBWIbHO U  CaMOCTOSITEIbHO  OOBACHSIET  HM3MEHEHUE
UHTEPPEPEHIIMOHHBIX KapTHH;
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- opmymHpyeT BBIBO O HAOTIOJACMBIX SIBJICHUSX.

Kpamkuii meopemuueckuii 0030p no meme:

Cser BOIHOBOM mpouecc. J[oka3arenbCTBOM TOMY MOTYT CIIY’KHUThb
Takue SBJICHHS, KaKk MHTepdepenHus, aucnepcus u audpaxnus. SIB-
JeHue UHTep(epeHUUH 3aKIoyYaeTcs B CIEAYIOLIEM: IpHU
HAJIOXKEHUM APYr Ha Apyra B MPOCTPAHCTBE JBYX WM 0OJee BOJH
BO3HUKAET YCTOMYMBAs KapTHHA pPaclpeAciieHUus aMIUINTYH, IIPH
9TOM B HEKOTOPBIX TOYKaxX IPOCTPAHCTBA PE3YJIbTUPYIOLIAS
aMIUIMTY/1a SIBISIETCS CYMMOM aMIUIMTYZ MCXOJHBIX BOJIH, B IPYIHX
TOYKaX IMPOCTPAHCTBA PE3YJbTHPYIOLIAs aMIUIMTyJa CTAaHOBUTCS
paBHOH Hymo. MHrepdepeHuro MOKHO HaOMOAaTh TOJIBKO B
Clly4ae  CIJIO’)KE€HHUS KOIepeHTHBIX BoJH.  CylluecTByeT  MHOIO
CUTyallui, KOIJla MOXXHO HaOIoAaTh HMHTEP(EPEHLUIO CBETOBBIX
ayderd (OCH3MHOBOE IMATHO B JIY’KE, MBUIBHBIM ITy3bIpb). ITpumep ¢
MBUIBHBIMM ITy3BIPSIMHM OTHOCUTCSI K CIy4ar0 TaK Ha3blBacMOM
UHTep(EepeHIINN B TOHKUX IUIEHKaX . AHIMIMICKUM yueHblid Tomac
FOHT nepBbIM NpHILEN K MBICIH O BO3MOKHOCTH OOBSICHEHUS LIBETOB
TOHKHUX IUIEHOK CJIO)KEHHMEM BOJIH, OJJHA U3 KOTOPBIX OTPAXKAETCS OT
Hapy’KHOM IIOBEPXHOCTH IUICHKH, JApyras — OT BHYTPEHHEM.
Pe3ynpTar MHTEpEpeHIMH 3aBUCUT OT YIja MaJeHHus CBeTa Ha
IJICHKY, €€ TOJIIUHBI U JUIMHBI BOJIHBI CBETA. Y CUJICHUE ITPOU30MIET
B TOM CJIy4ae, €CJIM IIPEJIOMIIEHHAs! BOJIHA OTCTAHET OT OTPAKEHHOU
Ha LEJ0€ YMCIO JJIWH BOJH. Eciim ke BTOpas BOJIHA OTCTAaHET Ha
MIO0JIOBUHY BOJIHBI MJIM HA HEUYETHOE YHCJIIO MOJIYBOJIH, TO IPOU30MAET
ocnabnenue cera. CBeT, COCTOSIIMI M3 BOJIH C pa3iIMYHBIMU
JUIMHAMH{, Ha3bIBAa€TCs MOJUXPOMATUUYECKUM (CBET OT  COJIHLA).
TakuMm oOpa3om, eciii Ha TOHKYIO IJICHKY MaJaeT MOHOXpoMaTHye-
CKHUH CBET, TO MHTep(epeHIInOHHas KapTuHa OyeT 3aBUCETh OT yria
nazeHust (Ipu HEKOTOPHIX yIiaxX BOJHBI OYAyT YCHWJIMBATh ApPYT
JIpyra, Ipu JApYyrux yriax — racuth). llpm mommxpomarmyeckom
cBeTe JuIsi HAOMIOJCHHWS WHTEP(PEPEHIIMOHHOW KapTHUHBI YI00HO
UCIIOJIb30BaTh IUIEHKY NEPEMEHHOM TOJILMHBI, IIPX 3TOM BOJIHBI C
pasHBIMU AJTMHAMU OyAyT MHTEpHEpUPOBATh B PA3HBIX TOUKAX M MbI
MOKEM TOJYYUTh LIBETHYKO KapTUHKY (KaKk B MBUIBHOM IIy3bIpE).
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Hucnepcust  cBera (pa3jokeHHE  CBeTa) —  OTO  SIBJICHHE,
OOyCIIOBJIGHHOE ~ 3aBHCHUMOCTBIO  a0COJIOTHOTO  TOKa3aTels
MPEJIOMJICHUST BEIIECTBA OT YaCTOTHl (WJIM JJIMHBI BOJIHBI) CBETa
(yacToTHasi JUCIIEpPCHsl), WM, TO K€ caMoe, 3aBUCUMOCTh (pa3oBoit
CKOPOCTH CBETa B BEIECTBE OT JJIUHBI BOJIHBI (WJIM YaCTOTHI).
Pagyra— 5T0 onrtuyeckoe SIBI€HHE, CBS3aHHOE C MPEIOMIICHHEM
CBETOBBIX JIydell Ha MHOTOYMCIICHHBIX Kamenbkax aoxias. I[locne
OTKPBITHS IUCIIEPCUH CBETa OCHOBHOW BEIMYMHOM, OIpeesstomiei
LIBET CBETa, CTaja JJMHA BOJHBI. [ JIaBHBIA ILBETONPUEMHUK —
ceTyaTka riasa.

LlBeT — ecTh olIylIeHHE, KOTOPOE BO3HHUKAET B CETYATONW O0O0JIOUKE
rasa npu e€ BO30YXKICHUU CBETOBOW BOJIHOM OMNpEIEICHHOM
JUTMHBL. 3Has JJIMHY BOJIHBI HCITYIIIEHHOTO CBETAa W YCJIOBHS €ro
pacrpocTpaHeHHs, MOKHO Harepes C BbICOKON CTENEHBbIO TOUHOCTH
CKa3aTh, KAKOU 1IBET YBHUJIMT IJ1a3.

CyIIHOCTBIO SIBICHUS AUCIIEPCUU SIBISIETCS HEOJMHAKOBAsI CKOPOCTh
pacnpoCTpaHEeHUsl JIydyeld CBEeTa C PA3JIMYHOM JJIMHOM BOJHBI B
MPO3PAaYHOM BEIIECTBE — OINTHUYECKOU cpene (Torjaa Kak B BaKyyMme
CKOPOCTb CBETA BCErJa OJMHAKOBA, HE3aBUCUMO OT JIJIMHBI BOJHBI U
cienoBarenbHO 1BeTa). OOBIYHO YeM OOJIbIIE YacTOTa BOJHBI, TEM
OoJbIlIe MOKa3aTelb MPEIOMIICHUS CpPeAbl U MEHbIIE €€ CKOPOCTh
CBETa B HEH: y KPaCHOTO IBE€TAa MaKCHUMaJIbHasi CKOPOCTh B Cpelie U
MUHUMAaNbHAs CTEMEHb TMpeloMJeHHs, Yy (HOJIETOBOTO IIBeTa
MUHHUMAaJIbHasi CKOPOCTh CBETa B Cpelle M MaKCHUMajbHas CTENEHb
MPEIOMIIEHUS

Hucniepcusi cBeTa TMO3BOJIMJIA BIIEPBBIE BIIOJHE YOEAUTEIBHO
MOKAa3aTh COCTaBHYIO IPUPO.Iy OEI0ro CBETa.

benblil cBeT pasnaraercs Ha CHEKTP W B PE3YJIbTATE MPOXOKIACHUS
gyepe3 NU(paKIMOHHYIO PEMETKYy WM OTPaXXEHHs OT Hee (9TO He
CBSI3aHO C SBJICHHEM JHCIEPCUH, a OOBSICHSIETCS MPUPOIOH
TUGPAKIUN).

Hudpakmust — 3T0 SBICHHE, KOTOPOE MPUCYIIE JTIOO00MY BOTHOBOMY
mpolieccy, 3aKII0YaeTcs OHO B TOM, YTO BOJIHBI OTKJIOHSIOTCS OT
NPSIMOJIMHEMHOTO  pacHpOCTpaHEHUsT M OruOaloT MPENsSTCTBUSA,
BCTpEYAIOUIUECS Y HUX Ha MyTH.
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IIpakTyeckas padora Ne8
Ouyenka onacnocmu paouoaKmugHovIX U3iy4eHuil

Iens: 3akpenuTh MONMYYECHHBIC 3HAHUS U YMEHHUS 1O TeMe
«CTtpoeHne aromMa U KBaHTOBas  (uU3HMKa»,  OMNPEICIIUTH
MOTJIOIIEHHYIO /103y OOJy4eHHs, pPacCMOTPETh OCHOBHBIE MEpHI
3alIUTHI OT PAJUALMOHHOTO U3TyYCHHUSI.

Cpeocmea obOyuenus:. yieOnuk ¢muku 11 xmace, yueOHHK
ectecTBo3HaHus 3a 11 kmacc (4. 1), JEKUMOHHBIE MaTepHUAabI,
NuTepHeT-pecypcesl.

Ocnosnasn pacuemnasn ¢popmyna: D = E/m

Xoo0 pabomeur:
1. PaccuuTaiiTe MOTJIONMICHHYIO 103y M3JIy4Y€HHUS, UCXOJs U3
COOCTBEHHON MAaccChl Tena. KonnuectBo nepelaHHoN

MOHM3UPYIOLIUM U3JlydeHreM 3Hepruu pasHo 300 k.
2. Ha ocHOBaHMU TaHHBIX Y4e€OHUKA 3AIIOJIHUTE TaOIHILY.

Bo3zaeiictBue 3nauenue (I'p)

EctecTBeHHbI (OH panuanuu

IIpenensHO HomycTUMast 3a TOJ J103a JUIs JIMIL,
paboTaroUMX ¢ U3ITYyYeHHEM

CMepTeJ’ILHafI A03a U3JTy4YCHHUA

3. Ilepeuncnure Mepsl  3alIUTHl  OPraHU3MOB  OT
pPaaNaAIMOHHOTO H3TyYeHUS.
Cooeporcanue omuéma:
1. Pacuer TMYHOM MOTJIOIIEHHON TO3bI U3TyYEHUS;
2. Tabmuma;
3. Mepsbl 3alIUTHI;
4. OTBeTHI Ha KOHTPOJIBHBIE BOMIPOCHI;
5. BeiBog.
Konumponwsnusie eonpocowt.
1. Yrto Takoe 103a U3TydeHUs ?
2. Yemy pasen | P (pentren)?
3. Kaxkoii BUJ W3ITYYCHUS oOJazmaer HanOOJIbIIEH
2



NPOHHKAOIIEH CIIOCOOHOCTHIO?

4. HazoBuTe OCHOBHBIE NpPU3HAKKM OCTPOTO PaJUAIMOHHOTO

MOPAKEHUS.

5. Yem 00YyCIOBICHO CYIIECTBOBAaHHE €CTECTBEHHOTO (oHA

paauauu?

Buvieoo: B xome mnpoBeneHUs TPAKTUUYECKOHW padOTHI IO
OIICHKE OIIACHOCTH PAJUOAKTUBHBIX HW3JIYYCHUH, B pe3yJjbTare
KOTOpO# TpeOOBaIOCh PacCYUTATH MOTJIOIIEHHYIO 103y OOIy4eHHS U
paccCMOTpPETh  OCHOBHBIC MEpPBI  3alllUTHl, OBUIM  ITOJYYCHBI
cienywomue pesyiabTatel: D = ..., 4ro coorBercTBYyeT (HE
COOTBETCTBYET) CMepTENIbHOM 103¢ 00myuenus npu E = 300 Jx.
Kpumepuu oyenku:

B pesynbTrare BbInoHEHHS pabOTHI CTY/ICHT:

- HCmoyib3yeT (U3MUECKYI0 TEPMUHOJIOTHIO TpPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- paccuMThIBaeT IOKa3aTeld IOIJIONIEHHON J103bl M3JIy4eHHUs Ha

OCHOBE MPE/JIOKEHHON (HOPMYJIBI 10 U3YIaEMOU TEME;

- OIpe/IeIIAeT 3HAaUEHHNE PA3JINYHbIX 103 PAAUALIMOHHOTO U3IIy4EHUSI.
Kpamxkuit meopemuueckuii 0630p no meme:
Paouoakmusnocms — caMONpPOU3BOJNIBHOE TIPEBpallEHUE

OJIHMX fAJIep B APYTUe, CONPOBOKIAEMOE U3TyUYEHUEM YaCTHLI.
Ecmecmeennas paouoakmusnocms — CaMOIPOU3BOJIBHBIN

pacnaji aTOMHBIX SJI€p paJAuOaKTUBHBIX 3JIEMEHTOB, BCTPEUAIOIINXCS

B €CTECTBEHHBIX YCJIOBUSIX.

PanuoakTBHOE WU3IIydeHHE HMEET CIJIOKHBIM COCTaB U B
MarHUTHOM TIOJIE Pa3eNsIeTCsl Ha JIydd TPEX BUJOB: @, f, y — AVuuL.

YHuBepcanpHOM  Mepod  BO3ACHCTBHS  JIOOOTO  BUAA
U3ITy4eHHUs] Ha BEIIECTBO SIBISETCS NO2TOWEHHAS 0034 U3NVYeHUs.,
paBHas OTHOIICHUIO HHEPrUM, MepeJaHHONM HMOHU3UPYIOLIUM
W3JIyYCHHEM BEIIECTBY, K MAcCe BEIIECTRA!

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

1 I'p paBeH MOIJIOIIEHHON H03€ M3JIY4YEHHUs, MPU KOTOPOH
0o0Ty4YeHHOMY BEIIECTBY Maccoil 1 Kr mepemaeTcss SHeprus
MoHU3Upyromero udnydenus 1 Jx.

Mownocms 003bl usnyueHus — OTHOUICHHWE IOTJIOUICHHOM



JI03BI U3ITyYEHUS] KO BpPEMEHU OOTYUCHHUS

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

buonornueckoe BIUsSHUE PA3IUMYHBIX BUAOB H3IIYYCHHUS Ha
OpraHu3M HEOJUHAKOBO MPH OAHOW M TOH K€ IOTJIONIEHHON /03¢
U3ITyYEHUS.

IpakTnyeckas padbora Ne9
Omnpenesienue pH pacTBopoB cosieit. N3ydenue pH pasanmyunbIx
PaAcTBOPOB € NOMOIIbI) YHMBEPCAJILHOI0 HHIAUKATOPA.

Ilenv: ocBouth MeToOnbl ompeneneHuss pH pacTtBopos,
OTpPEACNUTh CPEeIy PACTBOPOB YKCYCHOM KHCIOTBI, THAPOKCHIA
HATpHsl, BOJBI, PACTBOPOB COJICH - XJIOpUJIA IIMHKA, XJIOpUJIa HATPHUs,
KapOoHaTa HATpUs M PA3IUYHBIX COPTOB MbUIA C TOMOIIBIO
YHUBEPCATHHOTO MHAMKATOPA.

Cpeocmea o00yuenusa. TPOOUPKH, PACTBOPBHI YKCYCHOM
KHUCJIOTHI M TUJIPOKCUJA HATPHs, BOAA, PACTBOPHI COJEH - XJopuaa
[MHKA, XJIOpUJa HaTpus, KapOoHaTa HATPUS U PA3IUYHBIX COPTOB
MBbUIa, JEKIIMOHHBIN MaTepHuall, yaeOHUK XUMUH.

Xo00 pabombpi:

1.0npenenenune pH pacTBOpoOB KHCJI0T U OCHOBAHMA
B npoOupku ¢ BoAol U pacTBOpaMy YKCYCHOM KHMCIOTBI, MIENOUN (
p-p NaOH) omnycrtute mnojOCKy YyHUBEpCalIbHONH HWHIMKATOPHOMN
O6ymaru. Uro Habmonaete? Onpenenure BenuuuHy pH pactBopa 1o
mkase. Pe3ynpraTsl 3aHecuTe B Tabauiy 1.

PacTtBopsI N3menenue LBETa pH, cpena
WHJIUKaTopa

Bona

YKcycHas KuciaoTa

I'unpokcua HaTpus

pH= 10-11 cunpHO-menounas , pH=8-9 menounas , pH=6-7
HelTpanbHas , pH=3-5 kucnasa, , pH = 1-2 cuibHO-KuCHad
2.Peaknus B pacTBopax coJei. 'maposaus

B mpobupku ¢ pacTtBopamu coyieli - XJOpHAa LHMHKA, XJIOpHIA
HaTpus, KapOoHaTa HAaTpHsl OIyCTUTE TIIOJIOCKY YHUBEpCalIbHOMN
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uHAMKaTopHOU Oymaru. Urto HaGmomaere? OnperenuTe BETUYUHY
pH pactBopa mno mkasne.
Pe3ynbraTsl 3aHecuTe B Ta0IUIy 2.

PacTtBOpBI N3menenue 1BETa pH, cpena
WHJIMKaTOpa

KapOonat naTpus

XJtopu1 HaTpus

XJI0puJ IMHKA

3. HcnbiTaHue  pacTBOpPOB  pa3sHbIX COPTOB  MbLIa
YHHBEpPCaJbHBIM HHIHKATOPOM.

B npoOupku ¢ pactBopamMu MbLIa XO3HCTBEHHOr0, Mbl1a «Davey,
MblIa TYaJETHOTO OOBIYHOTO OITYyCTHUTE B HHUX IIOJIOCKY
YHHUBEPCAJIbHOW  HMHIUKATOpHOH Oymarnm. UYto nHabmonmaere?
Onpenenure Bennuuny pH pactBopa 1o mxane. 3anuiiuTe JaHHbIE

B Ta0nuIy 3.
[Tokaszarenu Msuio Msuio Msuio
XO35IICTBEHHOE «Davey» TyaJIETHOE
00bIYHOE
Oxkpacka
MHIUKATOpa
pH pactBopa,
cpena

BbiBoa: PacTtBopbl KHCIOT, IIeNOYe€d W BOAY pAaclo3HaeM ¢
MOMOIIbI0 UHAMKATOpa. Peakius cpeasl pacTBopa COJIM 3aBUCUT OT
TUIIA COJIU: COJb, OOpa3oBaHHAasl CIa0bIM OCHOBAaHUEM U CUJILHOM
KHCIIOTON HUMEEeT KHUCIYI0 Cpely pacTBOpa; COJb, OOpa3oBaHHAS
CUJIbHBIM OCHOBaHMEM M CHJIBHOM KHCIOTOM THAPOIU3Y HE
MOJBEpPraeTcss U HMMEET HEUTpalbHYI Cpeay pacTBOpa, a CoJib,
oOpazoBaHHasi CHJIBHBIM OCHOBAaHMEM | CJIabOW KHCIOTOM —
LIEJIOYHYIO.

Cooepicanue omuéma:

1.3anonHeHne TaOIIHII.

2.3amuch ypaBHEHHWH peaknMid THApPOJIM3a COJICH. KapOoHarta
HATPUS U XJIOpUJA [IMHKA.
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3.BeiBO.

4. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.
Konmponvnwvie éonpocwi:

1.Kakue BeliecTBa Ha3bpIBAOTCS MHAUKATOpaMU?

2. Kakue MHIMKaTOpbl BaM U3BECTHBI?

3.Kakue cpezapl pacTBOpPOB Bbl 3HaeTe?

4. Hannune Kakux MOHOB OIPEAEISAET PEaKLUIO CPENbI?

5. Orkyna B pacTBopax coied OepyTcs  KaTHOHBI BOAOPOJA,
TUAPOKCHU NOHBI?

6. Urto Takoe pH?

7. Jlns yero Hajo 3HaTh Benuuuny pH?
Kpumepuu oyenku:

B pe3ynbrate BbINoNHEHNS PaOOTHI CTYEHT:

- HCIHOJIB3YyeT XHWMUYECKYI0 TEPMHUHOJOTHMIO IIPM OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- 3allMChIBACT YPABHEHUS TMIPOJIM3A COJIEH, JUCCOLMALUU KUCIIOT U
IIeI0veit;

- ompenensier 3HaueHue pH pacTBOpoB IO IIKaje YHUBEPCAIBHOTO
MHIMKATOpa.

Kpamxuit meopemuueckuit 00630p no meme:

1.Mnaukaropsl.

WuaukaTopsl — BeLIECTBa, U3MEHSIOUINE CBOW LIBET B 3aBUCHMOCTH
OT cpellbl pacTBopa (cozepikanus B HEM MOHOB Bojopona HY  wim
OH)

NuaukaTopel ONpEAENsAOT KOHILEHTPALMI0O HOHOB BOJOPOAA, B
3aBHCHUMOCTH OT MHTEHCHUBHOCTH OKpacku. COCTaBJIE€HBI I[BETOBBIE
HIKaJbl B 3aBUCUMOCTM OT BennuuHbl pH pactBopa BemiecTsa.
Jlakmyc MeHsieT CBOIO OKpacky B aAuamazone pH @ 1-14;
yHUBepcaJabHbIN nHauKaTop 1-10.

[TpoBoast mpoOUpOUHBbIE ONBITHI, MBI ompezaenseM BeanuuHy pH
pacTBopa npubnusutensHo.  Mcnonbp3ys  KOMOMHHUPOBaHHBIN
KUJKAA WHIUKATOP M ero mkany pH pacTBopa MOXXHO onpenenuThb
OoJiee TOUHO.

2.I'uapoaus coJiei.

Peakuust BogHOTO pacTBOpa 3aBUCHUT HE TOJBKO OT HAJIWYHUS B HEM
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KHUCJIOT WJIM OCHOBaHWM, HO TaKXK€ U OT MPUCYTCTBUS HEKOTOPBIX
coneii. MHorue conu, pacTBOPSSICh B BOJE, CIIOCOOHBI CMEIATh
pEeaKklMIo Cpelbl B Ty WM MHYIO cTOpoHy. [Ipu 3tom mpoucxomut
XUMUYECKOE B3aMMOJECHCTBUE MEX]Yy MOHAMHU COJIM M MOJIEKYJaMU
BOJIBI, CONPOBOXKIAIOIIEECs O0pa3oBaHHEM CIAObIX KHCIOT WM
C1a0bIX OCHOBAHUH WJIM MAJIOAMCCOLMUPYEMBIX HOHOB. JTa peaKius
MOJy4YnJia Ha3BaHUE THUIPOJIM3A COJIEH. I'maponus comu - 310
oOpaTuMblii, OOMEHHBIN MpolecC B3aUMOJICHCTBUS HOHOB COJH C
BOJIOH, TPHUBOIAMIMIA K 00pa3oBaHUIO ClHa0BIX JJICKTPONHMTOB. B
pe3ynbTaTe TUIpoJIn3a U3MEHSETCS] KUCJIOTHOCTD CPE/Ibl.
PaccmoTpuM Hanboiee THMTUYHBIE CITyYau TUIPOIIH3a COJICH.
A).Conb, oOpa3oBaHHasi CJIa0bIM OCHOBAHMEM W CHWJIbHOW
KHUCJI0TOH (TUAPOJIU3 110 KATHOHY).

NH4Cl + HOH <> NH,4OH + HCI
NH " + Cl + HOH <= ;VII,,’ +FH +C7
1\’/’/4' v HOFH < NH OF + I1".
H
B paCTBope HaKaIlJINBAKOTCA HMOHBI , B pe3ym,TaTe qero peaKuI/m

CMelaeTcs B KUCIyI0 CTOpoHY, pH B pacTBOpax cojeil mogoOHOro
THUMA MEHbIIIE 7.

Bb). Coab, o0pa3oBaHHasi CHJIBLHBIM OCHOBaHHEM H CJAa0OH
KHMCJIOTOM (TMAPOJIN3 110 AHMOHY).

CH;COONa + HOH <= CH;COOH + NaOH

CH,COO™ +Na™ + HOH <> CH,COOH + Na" + OH™

CH;COO™ + HOH < CH4COOH + OH

B naHHOM ciy4yae ruaposiu3 BeleT K YBEIMYEHHIO KOHLEHTpalUn
nonos " B pacTBOpe, cpena menounas, pH>7.

B).Coab, oOpa3oBaHHas cjgafoii KHCI0TOH HW  ¢Ja0bIM
OCHOBaHMeM (TMAPOJIN3 M0 KATHOHY M 110 AHUOHY).
CH;COONH,4 + HOH <> CH;COOH +~ NH,4OH
CH;COO™ + NH," + HOH <> CH;COOH + NH_ ;OH

B pesymbrare ruaponmza  anerara  aMMOHHS  [IPOMCXOIUT
oOpa3zoBaHHE JBYX CJAa0BbIX JJICKTPOJUTOB, PAaCTBOP OKa3bIBACTCS
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0JIM3KUM K HelTpansHoMy, pH~7.
I'). Coab, oOpa3zoBaHHasi CHJIBLHBIM OCHOBAHMEM W CHJILHOM
Kuca0Toi. Con mogo0HOTO TUTIA THIPOIN3Y HE MoABepraroTcs. Mx

MOHBl He oOpasyror ¢ wmomamum H'  m  OH ponp
C1a00IMCCOLIMUPYIOMIUX WU  TPYTHOPACTBOPUMBIX COCAMHEHHIA,
paBHOBECHE MEX1Y MOHAMHU M MOJIEKYJaMH BOJbl HE HAPYLIAETCS U
pacTBop octaercsi HeMTpaibHbiM, pH paBeH 7.

3.BoaopoaHblii moKa3arTesib M CPeICTBA TUTHEHBDI.

Bce Mbl1a UMEIOT 11€104HYIO peakiuo. B Hopme y uenoBeka cinabo
KHCTIasi peaklys KOXH. 3arpsi3HEHUs UMEIOT JKUPOBYIO OCHOBY U
XOpOLLIO YJAJIAIOTCS 1IEJ0YHBIMU pacTBopaMu. Ho koxka « coxHeT» ,
«craruBaercs». [loaToMy i1 HOPMaJbHOTO  MBIThSI  KOXH
UCMONb3yeTcsl MbUIO ¢ HeOonbinoi BenuuuHod pH. CumbHble
3arps3HEHUs] YAANSIOTCS MBUIOM ¢ Oosbmiedt BenwumHOM pH.
XO034HCTBEHHOE MBUIO  HUCIOJB3YETCS AN CTUPKU  CHIIBHO
3arpsi3HeHHOM  oxexabl.  [lociie  mpuMeHeHWsT  MbUIa IS
BOCCTaHOBJICHUS ECTECTBEHHOTO OajlaHCa KOXXH Mbl INPHUMEHsEM
KpeMBbl, = KOCMETHYECKOE€  MOJOYKO,  KpemMbl Uil  DPYK.
PacnipoctpanenHble copra Mbula uMeroT BennuuHy pH: Camay 9.5;
Gave 7.0; Palmolive 10.0. B 3aBuCHMOCTH OT THIIA KOXKH, CTCIICHU
3arps3HeHus: Bel MoxeTe BBIOMpPATh TO HIJIM MHOE MBLIO.
X034iCTBEHHOE MBUIO TPEACTABIAET €000 0coObIM 0Opa3oM
CBAapEHHYIO CMECh M3 HATPHUEBBIX COJIEH JKUPHBIX KUCJIOT, KOTOpBIE
JNOOBIBAIOTCS U3 HATYpaJbHBIX KMBOTHBIX U PACTUTENBHBIX >KHPOB.
I[To conep:kaHuio cojel )KUPHBIX KUCIOT OHO MOXET OBbITh 65, 70 u
72 — mnponentHoe. He cMoTps Ha 3TO, OHO 00JIaTaeT pe3KOH
mea0YHol peakuueit — okono 11-12 pH. [Ing yxoma 3a koxed,
BOJIOCAMHM TIPHUMEHSETCS € OCTOPOXKHOCThIO. Mcmonb3yercs i
yIaJeHUs] CWIbHBIX 3arpsA3HEHUN. XO034HCTBEHHOE MBUIO YCIIELIHO
NpUMEHSIETCS JUIsl JIEYeHHsS BOCHAIUTEIbHBIX IPOIIECCOB, Kak
IIPOTUBOBUPYCHOE CPEJICTBO , YCIEIIHO CIPABIISETCS X035AHCTBEHHOE
MBIJIO U C JIeYeHHEeM IpuOKOBBIX 3abosieBaHuil crom. Ilpu ykyce
cobaku, A TPEeJOTBpALlCHHs TONaJaHusi B paHy HWH(DEKIUH,
COBETYIOT JaTh CTE€Yh KPOBU M3 paHbl (OHAa BBIMOET U OaKTEpHH), a
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NOTOM WM TPWIOKHTH Mapil0 WIM 3a0MHTOBATH OWHTOM,
CMOYEHHBIM B PAaCTBOPE X034WCTBEHHOTO MbLja.

IIpakTnyeckas padora Nel0.

B3zaumooeiicmeue memannos ¢ pacmeopamu Kuciom u conei
Ilens: W3y4uTh XMMHUYECKHE CBOMICTBA META/NIOB HAa IPUMEpPE HX
B3aMMOJICHCTBHS C paCTBOPaMH KUCJIOT U COJICH.

Cpeocmea 00yuenusa: TpoOUPKU, PACTBOPHI CEPHOM U COJSHOM
KHUCJIOTHI, LIMHK, ME/Ib, KE€JI€30, PacTBOPHI Cylb(aTa MEIN U HUTpATa
cepebpa, JIEKIUOHHBIM Marepuan, Y4YeOHMK XUMHUH, Tabiuua
pacTBOPUMOCTH  KHCJIOT, collei W LIeNoyYeH, [ICX5
Hd.N.Menneneena.

Xoxa padoTbI:

1.Bzaumooeiicmeue memannoe c pacmeopamu Kuciom.
[TpuroToBUTH MO TPU MPOOHPKH C PACTBOPAMHU CEPHOM U COISHOM
KHUCJIOT U TOMECTUTh B HUX IpaHy/bl METAJJIOB I[MHKA, XKelle3a U
meau. Yro HaOmomaere? 3amuIINTe YpPaBHEHUS BO3MOXKHBIX
XUMHYECKHX PEaAKIUM.

2.B3aumooeiicmeue memannog c pacmeopamu coneil.
[TpuroToBUTH MO TpU NPOOUPKU C pacTBOpaMu cyibdara mMeau u
HUTpaTa cepedpa U MOMECTUTh B HMX T'PaHyJbl METAUIOB IMHKA,
xenesa u  menu. Yrto Habmogaere? 3anMIINTE  YpaBHEHMS
BO3MOXXHBIX XUMHYECKMX peaknuil. Kakume mnpusHaku peakuui
Habmo1aete?

Bw1600: Bce 1 MeTAIIIBI B3aUMOJEHCTBYIOT C PACTBOPAMM KHCIIOT?
Kak meTasuibl B3aMMOIEHCTBYIOT C paCTBOPAaMU COJIEH?
ITo xkakOMy IPU3HAKY CYAAT O MPOXOKACHUN XUMUUECKON peaKiuu?

Cooepicanue omuéma:

1.CocraBneHue ypaBHEHUM MPAKTUUYECKU OCYIIECTBUMBIX PEAKIIHil.
2.Yka3zaHue NpU3HAKOB PEAKIIAH.

3.BeiBog.

4.0T1BETHI HA KOHTPOJIBHBIE BOITPOCHI.



Konumponwsnusie eonpocwl:

1.Kak nonp30BaThes psiioM aKTUBHOCTH METAJIIOB JJIsl OTIpEiesICHuUs
BO3MOXXHOCTH  TIPOXOXKJICHUS XHUMHYECKOH PpeakIuh  MEKIY
METAJIJIOM U PacCTBOPOM KUCIOTHI?

2.ITouemy pacTBOp a30THOW KHCJIOTHI HENB3sl HCIIOJIH30BATH JIS
JEMOHCTpPALMH MTOJAOOHBIX OIBITOB?

3. Kak monp30BaThCsi pSIOM  AKTUBHOCTH  METaUIOB  JUIS
onpezeNieHusT BO3MOXKHOCTH MPOXOXKIACHHUSI XUMHYECKON peaklnu
MEXIy METaJUIOM U PACTBOPOM COJIH?

4.Iloyemy JUisi NEMOHCTpPALMU TMOAOOHBIX pEaKIMil HeNb3st OpaTh
HICJIOYHBIC METAJLIIBI?

Kpumepuu oyenxu:
B pesynbrarte BHIIOIHEHUS paOOTHI CTY/ICHT:
- BJIaZiceT XUMUYECKOH TEPMHUHOJIOTHEH IPH OTBETAaX HA BOIPOCHL;
- COCTaBIISIET MPABHIBLHO (JOPMYIIBI BEIIECTB M YPABHEHHS PEaKIUH,
CTaBUT KO3(PPULINEHTHI;
- YKa3bIBAET MPU3HAKU PeaKIuil.

Kpamxkuit meopemuueckuii 0630p no meme:

[Ipu GosbiIOM MHOTOOOpa3Wu BCE XMMUYECKHE PEAKIIMUA METAIIOB
OTHOCSITCSL K OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIM U MOTYT OBITH
TOJIBKO JBYX THWIIOB: COCIWHEHUS W 3aMelnieHus. Meramibl
CIIOCOOHBI TPH XUMHUYECKHUX PEAKIUSAX OTAaBaTh YJIEKTPOHBI, TO €CTh
OBITh ~ BOCCTAHOBUTEJSIMH, TPOSBIATH B  0Opa30BaBIIUXCS
COEIMHEHUSIX TOJBKO MOJOKHUTEIbHYIO CTETIEHb OKUCIICHHUS.

B o0miem BHie 3T0 MOXHO BBIPA3UTh cxemoit:Me® — ne — Me™, rie
Me — Meramn — NpocToe BEIIECTBO, a Me%" — Mertamn XUMHYECKHI
9JIEMEHT B COCUHEHUM,

MeTtannsl criocoOHBI OTaBaTh CBOU BaJCHTHBIE JIEKTPOHBI aTOMaM
HEMETaJUIOB, HOHAM BOJOPO/1a, HOHAM JPYTUX METAIIIOB, & IIOATOMY
OyaoyT pearupoBaTh C HEMETaNIaMH — HPOCTHIMU BEIIECTBAMHU,
BOOOM, KuciaoTamu, coiiiMd. OJHAaKO  BOCCTaHOBHUTEIbHAS
CIIOCOOHOCTh MeTauioB paszinyHa. CocTaB MPOAYKTOB pEaKIUU
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METAJUIOB C Pa3IMYHBIMHU BEIIECTBAMU 3aBUCUT M OT OKHCIUTEIHHON
CHOCOOHOCTH BELIECTB M YCJIOBUH, MpPHU KOTOPBIX IPOTEKAET
peakuus. Ecim meTtann pearupyer ¢ KHCIOTOM, TO OH BXOJAMT B
coctaB oOpasyromieiics conu. Korja meramn B3auMMOJAEHCTBYET C
pacTBOpamMH KHUCJIOTBl, OH MOXET OKHCIATBCS HMOHAMU BOJOPOJA,
UMEIOIIUMHUCS B 3TOM pacTBope. CoKpalléHHOE HOHHOE YpaBHEHUE B
001IEM BH/I€ MOKHO 3aIIUCaTh TaK:

Me + nH" — Me"™ + Hzt

[Tpr B3aMMONEHCTBHM METAJUIOB C COJISIMA MPOUCXOJIUT PEaKIUs
3aMEIlEHUs: UIEKTPOHBl OT AaTOMOB 3amellaroiero — 0Ooiee
AaKTUBHOI'O MeETajla MEepeXoAsIT K HMOHaM 3aMELIaeMoro — MEHee
aKTUBHOIO MeTajula. To ceTb NPOUCXOAMUT 3aMellleHUe MeTaia
METaJIJIOM B coJisX. JlaHHbIE peakuu HEe 0OpaTHUMBbI: €CIIU MeTall A
BbITECHsIeT MeTayul B u3 pactBopa coneil, To metain B He Oyner
BBITECHATh METaul A W3 pacTBopa coieidl. B mopsiake yObIBaHUS
XMMHUYECKON aKTHUBHOCTH, HPOSBISIEMOM B PEAKIMAX BBITCCHEHUS
METaJIJIOB APYT Jpyra M3 BOJHBIX PAacTBOPOB HX COJIEH, METalIbl
pacroyiaralotcsi B DJIEKTPOXMMHUYECKOM  psily  HanpspKeHUH
(aKTUBHOCTH ) METAJLIOB:

Li - Rb - K — Ba — Sr - Ca - Na—> Mg — Al - Mn — Zn
—-Cr——>Fe—->Cd—>Co—-Ni—-Sn—-Pb—-H— Sb—Bi—
Cu— Hg—> Ag—Pd—Pt— Au

Mertanbl, pacnonoXeHHbIE B 3TOM psAIy JieBee, 0ojiee aKTUBHBI U
CIIOCOOHBI BBITECHATH CJENYIOIIME 32 HUMU METaJlIbl U3 pacTBOPOB
couei.

B onexTpoXMMHYECKHMH psi  HANPSKEHWH METaUIOB  BKIIFOUEH
BOJIOPOJl, KaK €IMHCTBEHHBIH HEMeTall, pa3Jeisiomuil ¢
MeTajlaMi  00lee CBOMCTBO — OOpPa30BBIBATH IMOJOXKHUTEIBHO
3apspkeHHble MOHBL.  [lo3TOMy BOZOpOA 3aMeliaeT HEKOTOpbIe
METaUIll B WX COJAX M CaM MOXKET 3aMemaTbCss MHOTHUMHU
MeTaJulaMH B KMCJIOTaX, HalpuMep:

Zn+ 2 HClI=2ZnCl2+ H2t + Q

Mertasmibl, CTOSIIIUE B ANEKTPOXHUMHUYECKOM psily HampspDKEHUH 10
BOJIOPO/1a, BBITECHSIOT €0 U3 PaCTBOPOB MHOTUX KHUCJOT (COJSHOM,
CepHOW W Jp.), a BCe CIEAYIOIIME 3a HUM, HalpuUMep, MeIb He
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BBITCCHAIOT.

IpakTnyeckas padora Nell

Haoéniooenue knemox pacmenuil, 3CuoOmHvIX 00 MUKPOCKONOM
Ha 20M0BbIX MUKPONPENnapamax u ux Onucanue.

Ileny: 3akpenuTh yMeHHE pabOTaTh C MHUKPOCKOIIOM, HAaXOJHUTb
OCOOCHHOCTH  CTPOEHHUS  KJIETOK  pa3UYHbIX  OPraHHU3MOB,
CpaBHUBATh UX MEXY COOOii.

Cpeocmea o00yuenua. MHUKPOCKOIBI, MUKPOIIpPENapaThl KIETOK
pacTeHuii, rpuOOB, JKUBOTHBIX, PHUCYHKHM KIETOK pa3IMYHbIX
OpTaHU3MOB.

Xo0 pabomput:

1. PaccmoTpuTe  1TOJ  MHMKpPOCKOIIOM  MHKPOIIPEIapathl
PACTUTEILHBIX KJIETOK U KJIETOK )KUBOTHBIX.

2. Paccmorpute  pucyHok  «PaznmuuHble  (OpPMBI  KJIETOK
OJIHOKJICTOYHBIX H MHOTOKJICTOYHBIX OPTaHU3MOBY.

3. ComocTaBpTe  yBHJIIEHHOE C HM300pa)KCHHEM OOBEKTOB Ha

pUCYHKax. 3apuCylTe KJIETKH B TETPAIsiX U 0003HAYLTE BUIUMEIE B
CBETOBOM MUKPOCKOIT OPraHOUIBI.

4. CpaBHHTE MEXAY COO0H 3TH KIETKH.
HaszBanue knetok | PucyHok kierku OCOOEHHOCTh  CTpOEHHUs
KIJICTKH

CrnenaiiTe BEIBOJ 110 paboTe.
Cooeporcanue omuéma:
1.PucyHku yBUJIEHHBIX OOBEKTOB.
2.0nucanue 0COOEHHOCTEH KIIETOK M OJHOKIETOUHBIX OPTaHHU3MOB.
3.BeiBO.
Konumponwsnusie eonpocwi:
1.B yeM 3akiiro4aeTcss CXOACTBO U Pa3JIMUUE KIETOK?
2.KakoBbI MPUUMHBI pa3IHyMs U CXOJICTBA Pa3HBIX OPTaHU3MOB?
Kpumepuu ouyenku:
B pe3ynbrate BoIONHEHUS PaOOTHI CTYICHT:
- BJajceT OWOJOTMYECKOW TEPMHHOJOTHEH TIpH OTBETax Ha




BOIIPOCHI;
- aKKypaTHO JIeJIaeT PUCYHKHU YBUJIEHHBIX OOBEKTOB;
- YKa3bIBaE€T OCOOCHHOCTH CTPOCHUS KIIETOK.

Kpamxkuiit meopemuueckuii 0630p no meme:

®dopma U pasMepsl PACTUTEIBHBIX U KUBOTHBIX KJIETOK OTIHMYAIOTCS
OOJIBIIUM  pa3HOOOpa3sWeM B 3aBUCHUMOCTH OT (DYHKIUHA W
MECTOTIOJIOKEHUSI B OpraHuiMe. Jlmamerp KIETOK KOJIeONeTcs OT
HECKOJIbKUX MHUKPOH, WIH MHKPOMETPOB, [0 HECKOJbKHUX
cantuMmerpoB. Hawmbomee mpocras ¢opma — TMIapOBUAHAS —
BCTPEUAETCs IOBOJILHO PEJIKO Y CBOOOIHBIX KJIETOK, HE TPaHUYAIINX
C JpYrMMH KJIETKaMH, (OJHOKJIETOYHBIE OPTaHM3MBbI; CpEIu
OakTepuii — KOKKH) MHorue KIeTKH HUMEIT (opmy
MHOTOTPAaHHHUKOB, OIPEISISIEMYIO IIaBHBIM 00pa30M MX B3aUMHBIM
JTABJICHUEM.

Knetkn Moryrt ObITh OKpPYIJION, UMIMHAPUYECKOH, KyOMUYECKOi,
MPU3MATAYECKOM, JUCKOBUIHOM, BEPETECHOBUIHOMW, 3BE3A4aTON U
npyrux (opm. Tak, SHIEKIETKH UMEIOT OKPYTIIyI0 (HOopMy, KIETKH
AIUTENUS. — UWIHHIPUUECKYI0, KYOMUeCKYI0 U MPU3MaTHYECKYIO,
dbopMy JBOSIKOBOTHYTOTO JUCKA HWMEIOT DJPUTPOILMUTHI KPOBH,
BEPETCHOBUIHBIMUA  SBJISIFOTCS  KIIETKM  MBIIIEYHOM TKaHHU, a
3BE3/IUaTyl0 — KJIETKM HEPBHOW TKaHUW. Psn KIeTok BoOOIIEe HE
UMeeT TOCTOSHHOW ¢opmbel. K HUM OTHOCATCS, TMpekIe BCEro,
JEUKOLNTHI KPOBH.



1 — xKOKKM, 2 - JHWIJIOKKH, 3 - CTPENTOKOKKH , 4 — BUOPUOHBI, 5 —
CnupwUibl, 6 — OGanuiuibl, 7 — XJjopenna, 8 - XJaMHAOMOHaja, 9-
ocreonuT, 10 — knerka snurenus, 11 — spurpountsl, 12 — HepBHAS
KJIeTKa, 13 — pacTuTenbHas KIeTKa.

Cpasnenue cmpoenus Kiemok pacmenuil u HcueomHboiXx.

Iens: 3akpenuTh yMEHWE HAXOAHWTh OCOOCHHOCTH CTPOCHUS
KJIETOK Pa3NIUYHBIX OPTaHU3MOB, CPABHUBATH UX MEXKIY COOOM.

Cpeocmea o00yuenusa. y9eOHHMK OOmIeH OWOJOTUM, yUEOHUK
ectectBo3Hanus 3a 10 kimacc, cxema «KoMmOumHUpOBaHHas cxema
CTPOCHHUS DYKAPUOTHUYECKON KIIETKW», JICKIIMOHHBIC MaTEPHAIIBI,
KapaHjaamm, HTepHeT-pecypehl.

Xo00 pabomeut:

1. Paccmorpute «KOMOMHUPOBaHHYIO CXEMYy CTPOCHHS
AYKAPUOTUUYECKON KIIETKW.

2. CpaBHUTE MEXIy COOOW PACTUTEIBHYIO U J>KHBOTHYIO
KIICTKH.
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3. 3apucyiiTe KIETKU B TETPAIsIX U 0003HAYHTE OPTraHOU/IBI.
4. 3anonuaute Tabnuiy «CpaBHEHHE CTPOCHHS KIETOK PACTCHHH U
YKUBOTHBIX.

IIpusnaku i | Knerku pacrennii | KieTky »KUBOTHBIX
CPaBHEHHUS

1. Knerounas crenka

2. ITnactuael

3. Bakyonn

4. 3anacHo# yrieBoj

5. Cnocob6 xpaHeHus
MUTATEJILHBIX BEILIECTB

6. Lentpuonu

7.Cunre3 AT®

5. Tlonmp3ysach y4eOHHUKOM, TIOSICHUTE 3HAYECHHE CJICIYIOLIUX
TEPMHHOB: NJIACMUObL, KIeMOUHbIU YEeHMp, KIeMOYHASl CMEeHKA.

6. ChopmynupyiiTe BEIBOI B COOTBETCTBUH C IEIBIO PAOOTHI.
Cooeporcanue omuéma:

1. 3HaueHue 3a1aHHbIX TEPMUHOB;

2. PucyHok  pacTUTENBHOM M KMBOTHOM  KIETOK €
0003HaYeHHEM OPraHOU/IOB;

3. 3anosHeHHEe TaOIHILIbI

4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI;

5. BriBon.

Konmponvnuvie éonpochw:

1. B uyeMm 3akimrouaercs CXOACTBO M Pa3jIMUME PACTUTENBHON U
KUBOTHOM KJIETOK?

2. KaxoBbl IpUYMHBI CXOACTBA U Pa3IN4Msl KJIETOK PACTCHUH U
KUBOTHBIX ?

Kpumepuu oyenxu:
B pe3ynbrate BbinonHEeHNs pabOTHI CTYIEHT:
- BIAJECET OCHOBHBIMU TMOJOXEHUSIMHU KJIETOYHOM Teopuu U
OMOJIOTHYECKOW TEPMUHOJIOTHEH;
- BBIICTISIET OCOOCHHOCTH CTPOSHUS KIIETOK;
- OOBSCHSAET POJCTBO >KMBBIX OPraHM3MOB Ha OCHOBE CpaBHEHUS
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pacTUTEIIbHOM W JKMUBOTHOM  KIETOK C  HMCIHOJIb30BAHUEM
apryMEHTHPOBAHHON MH(GOPMAIIMH U3 PA3TUIHBIX UCTOUYHHUKOB.

Kpamxkuit meopemuueckuii 00630p no meme:

Knemxa — onemeHTapHas kuBas cucreMa (OakTepwid,
MPOCTEHIINX, OJHOKJIETOYHBIX, BOJOpPOCIEH, TpuOOB) U OCHOBHAS
CTPYKTYpHO-(DYHKIIMOHAIBHAS €IUHUIIA BCEX KUBBIX OPTaHU3MOB.

Lumonocusi — Hayka O KIETKE, HU3ydarolias CTPOCHHUE U
XUMHUYECKHA COCTaB KJIETOK, MX (DYHKIMM y OMHOKICTOYHBIX H
MHOT'OKJIETOYHBIX OPraHU3MOB, CTPOEHHUE, 3HAUEHUE U JIESITEIIbHOCTD
BHYTPHUKJIETOUHBIX CTPYKTYP, PA3MHOXEHUE U PA3BUTHE KJIIETOK, MX
CBSI3b C OKPY’KAIOILIEH CPEHON.

B Hacrosmee BpeMs BBIICISAIOT JBa YPOBHS KJIETOYHOU
OpraHu3aluu: NPOKAPUOMUYECKULL u IYKAPUOMUYECKUI.
[IpokapuoTnueckue KIETKHM THUOUYHBI [ OJAHOKJIETOYHBIX
OpraHM3MOB — IIPOKApHOT, TOTJa KaK JYKAPUOTUYECKUE KIETKU
XapakTepHBl JJIsi JYKAPUOT, OOJBIIMHCTBO KOTOPBIX SIBISIOTCS
MHOT'OKJIETOYHBIMH OPTaHU3MaMH.

Ilpokapuomuueckasa  kaemka — KIETKa, y  KOTOpOH
OTCYTCTBYIOT OQOpPMIICHHOE SAPO ¥ HEKOTOPBhIE KIETOYHBIC
opraHousl (6akTepun).

OJykapuomuueckas kiemka — KJIETKa, KOTOpas HMeeT
OopOpMIICHHOE SAPO U BCE OCHOBHBIE KJIETOYHBIE OpPTaHOUIBI
(KJIETKH )KUBOTHBIX U PACTUTEIILHBIX OPTaHU3MOB).

Yepmul paznuuus pacmumenbHOU U HCUBOMHOU KIeMOK:

—  pacTuUTeNbHAas KJIETKa HUMEET IUIACTU/bl: XJIOPOILIACTHI,
XPOMOILIACThI, JIEHKOIIACTBI; LEJUTIOJI03HYI0 KIETOYHYIO CTEHKY,
KPYIHBIE BaKyOJIN; KJIETOYHBIA IIEHTP — TOJIBKO Y HU3IIUX PACTEHUI;
aBTOTpOHBIA THUN mnHTaHus, cuHTe3 ATO mnpoucxoautr B
XJIOPOTIIACTaX ¥ MUTOXOHAPHUSIX;

—  OKMBOTHAs KJIETKA: TUIACTHUIBI W IEJUTIOJIO3HAs KJIETOYHAas
CTEHKa OTCYTCTBYIOT; BaKyOJHM MEJIKHUE; KIJIETOUHBIA LIEHTP €CTh Yy
BCEX KIJETOK; TeTepoTpoHBI TuUN mnuTaHus; cuHte3 ATD
MPOUCXOAUT B MUTOXOHAPUSX.



IIpakTnyeckas padora Ne 13.
Pewenue 3nemenmapHuix cenemuueckux 3a0au.

I]ensy: ycBOUTH OCHOBHBIC T€HETUYECKHUE TEPMUHBI M CUMBOJIBI
, ~ TIPUMEHUTH 3aKOHOMEPHOCTH HACICIOBAHUS TPH pPELICHUH
TeHETUYECKUX 3a/1a4 Ha MOHOTHOPUIHOE CKpEIINBaHUe.

Cpeocmea oOyuenusn: yd9eOHUK OOIIEH OHOJOTHMU, y4eOHUK
ecTecTBO3HaHMs 3a 10 kiacc, JEeKIUOHHbIE MaTepuaibl, MHTEepHeT-

pecypchl.

Xoo pabomewr:

1. 3HAKOMCTBO C TEOpPHUEH HACJIEIOBAHMS MTPU3HAKOB POIUTEICH
MOTOMCTBOM I10 Y4eOHBIM (PUIIbMaM U TPE3CHTALIUSM.

2. 3HAKOMCTBO C  OCHOBHBIMH  TIOHSTHSIMA  TE€HETHKH,

HCIIOJIB3YEMBIX IIPU PELICHUHU 3a/1au.
3. Pemenue 3amay:

A) YV nmeHuIpl TeH KapauKOBOTO pOCTa JOMHHUPYET HaJl TEHOM
HOpMasIbHOTO pocTa. OnpeaenuTe, Kakoe MOTOMCTBO OY/ET OT:

1 ckpenuBaHKMs TOMOTOTHOW KapJIMKOBOM MIICHUIIBI ¢ HOPMaJIbHOM
MIICHUIICH,

2 IBYX T€TEPO3UTOTHBIX KAPIMKOBBIX PACTCHUH IMIIICHUIIBI.

b) V TtomaroB kpacHas okpacka IUIOAOB JOMUHHUPYET HaJ >KEeITOU
okpackou. [Ipu ckpenmBaHUM KpacHBIX TOMATOB MEXIy COOOW B
MOTOMCTBE ObUIO ToNyueHo 9114 ToMaToB ¢ KpacHBIMHU IUIOAAMH U
3021 pacTeHuii ¢ xKenTbIMU I0JaMH. KakoBbI T€HOTHUIIBI POAUTENEH
Y TCHOTHIIBI IOTOMCTBA?

B) HccnenoBanusi mokasaiu, 4To TOIyOble ria3a — pErecCHBHBIN
MpHU3HAK, a TEMHbIE — JOMHUHAHTHBINA. JloKaxuTe, 4To B Opakax ¢
roJiy0OrIa3bIMi POIUTEISIMUA OYAYT POXKIATHCS TOJIBKO TOIyOOTIa-
3bI€ JIETU, a Y TEMHOIJIa3bIX POAMUTENIEH MOTYT POXKAATHCS KakK TeM-
HOTJIa3ble JIETH, TakK W rojrybornaseie. [Ipu Kakux ycCIIOBHUSIX 3TO
BO3MOXKHO?

4. CremnaiiTe BBIBOJ: KaKOBBI T€HETHYECKHE OCOOEHHOCTH
HacJeJ0BaHus Mpu3Haka? (3akoH Menpens).

Cooepicanue omuéma:

1.Pemcnue 3amau

4



2.BeiBO.

Konmponsuwvie 6onpocbwi.

1.IlosicHuTe TEPMUHBL: MOHOTHOPUAHOE H  JUTHOPUAHOE
CKpCILMBAHHUE, [OMHHAHTHBIE W PELECCUBHBIC TE€HBbI, aJlJIClb,
TOMO3UTOTHBIN ¥ T€TEPO3UTOTHBIN OPraHU3MBI.

2.Kakue 3akoHbl HacienoBaHus ycraHoBwi [. Mengens ?
Kpumepuu ouyenxu:
B pe3ynbraTe BbINOIHEHUS paOOTHI CTY/IEHT:
- BJIaJICET OCHOBAMU I'€HETUKH U OMOJIOTMYECKON TEPMUHOJIOTHEN
-IPaMOTHO HCIOJIb3YET T€HETUYECKUE CUMBOJIBI IIPHU PEILICHUH 3a]a4
- 0OBSACHSAET 3aKOHOMEPHOCTHU HACJIEJOBaHMSI C HCIIOJIb30BAHUEM
apryMEHTHPOBAHHOW MH(POPMALIUU U3 PA3IMYHBIX HCTOYHUKOB

Kpamkuii meopemuueckuii 0630p no meme:
AJutesib — 3TO OJlHA W3 JABYX WM OoJiee ajlbTEpHATUBHBIX (hopm
WM COCTOSIHUH T€Ha, ONPeeSIONNX ajJbTepHATUBHBIC TPU3HAKH.
T'oM03UroTHBII OpraHU3Mbl — OpPTaHU3MBI, KOTOpPBIE COJEpKAT
JIBa OJTMHAKOBBIX AJIEIbHBIX T€HA HA TOMOJIOTHYHBIX XPOMOCOMaX.
I'eTepo3urorHbie OpraHu3Mbl — OPTaHU3MBI, KOTOPBIE COJIEpkKAT
JIBa pa3HBIX aJUICTBHBIX T€HA Ha TOMOJIOTHYHBIX XPOMOCOMAX.
JIOMUHAHTHBII I'eH — 3TO OJIMH U3 Maphl AJIEIbHBIX TE€HOB, KOTO-
PBIi B TETEPO3UTOTHOM COCTOSIHUH TIOJIABIISICT TPOSIBIIEHUE JIPYTOTO
(perieccuBHOTO TEHA).
JIOMMHHpPOBaHHEe — D3TO TIO/AaBICHHE y THOPUIHBIX OpPTaHW3MOB
OJTHUX MPU3HAKOB JIPYTHMH.
I'eneTnuyeckue CMMBOJIBI:
CumBon Beneps! § --- jeHCKast 0co0b
Cumson Mapca &' --- myxkckas 0co0b
X---- CKpelLIMBaHuE
P--- ponurenbckoe nokoaeHue
F1--- nepBoe nokoneHue
F2-- Bropoe nokomneHue -
ABC--- tToMHUHaHTHBIE T€HBI
abc--- perecCuBHBIC TeHbI
G--- rameTsl
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IIpumep 3a5aun Ha MOHOTHOpPH/IHOE CKPelIBaHHe:

VY Mblled, KOpUYHEBAasE OKpacka LIEPCTH JOMHHHUPYET HaJl Cepou
OKpackoi mepctu. [Ipu ckpenmBaHuy YMCTON JTMHUU MBILIEH C KO-
PUYHEBOM OKPACKOW C YMCTOM JIMHHUEH MBIIIEH C Cepod OKpacKOu
ObUIM TIOJyYEHBI MBIIIM C KOPUYHEBOW OKpackoil mepctu. KakoBel
reHoTunsl noromcrBa? Kakoe MHOTOMCTBO MO 3TOMY HPHU3HAKY
MO’KHO MOJIY4YUTh B IEPBOM U BTOPOM MOKOJIEHUU?

3anuchIBaeTCs CKpELIMBaHUE:

PQAAXJ aa GAa F1 Aa
[Tockonbky reH A TOMHHaHEH, BCE MOTOMKH OYIyT UMETh KOpUYHE-
BYIO ILIEPCTb.

[lepBbIil 3ak0H MeHnzens: npu CKpPEHIMBAaHUU JBYX T'OMO3UI'OTHBIX
0co0eil, oTanyYaroIuxcs Apyr OT JApyra 1o OJHOMY IpPHU3HAKY, BCE
notoMku nepoBoro nokojeHus (F1) OynyT uMeTh mpu3Hak OJHOTO
U3 POAMTEIICH, TO €CTh BCE TTOKOJICHHE THOPHUIOB OyIeT eaquH000pas3-
HO M0 JAHHOMY IIPU3HAKY.

JlaBaiiTe yCIOKHHM 3a/1a4y U CKPECTUM MEXTY COOO0M TeTepOo3uroT-
HBIX OypBIX MBbIIIEH U3 nmokoaeHus F1:

F1 Q Aax d Aa GAuaAmua F2:
AA — xopuyHeBbIE, Aa — KOpUYHEBEIE,
Aa — KopUUHeBbIE, aa — cepele.

TakuMm oOpa3om, BO BTOPOM ITOKOJIEHUH MBI [TOJIy4aeM paclleIuIeHne
10 OKpacke mepcTtu 3 K 1.

IIpakTyeckas padoraNel4
«AHAJIH3 U OIEHKA ITHYECKHX ACMEKTOB Pa3BUTHS HEKOTOPBIX
Hcc/1e10BaHuii B OMOTEXHOJIOTMU»
I]ens: MO3HAKOMUTHCSI C STHUECKUMH acleKTaMHU pPa3BHTHS
HEKOTOPBIX MCCIEIOBAHNN B OMOTEXHOJIOTUH U J]aTh UM OLICHKY.
Cpeocmea o0yuenus: y9eOHHMK OOIIeH OWOJOTHH, y4EeOHUK
ecrecTBOo3HaHus 3a 10 Kiacc, JEeKUMOHHBIE MaTepuaibl, HTepHeT-

pECypCHI.

Xoo pabompr:
1. W3yunTh TEOpeTHUECKU Marepuans TeMbl MO Y4eOHHKY,



HuTepHeT-pecypcaM (BUAEO), MPIIOKESHUIO K padoTe.
2. OTBeThTE HAa BOIIPOCHI.
3. BriBog

Cooeporcanue omuéma:

1.01BeTHI Ha BOIIPOCHI.

2.BbIBOA.  Kak JUYHO  BHI OTHOCHUTECh K  HCIIOJIH30BAHUIO
TPAHCT'€HHBIX MPOAYKTOB? XOTHUTE JIM Bbl UCHOJIB30BATH MPOAYKTHI,
MOJIyYEHHBIE U3 TPAHCTEHHBIX OpraHu3MoB B nuity? [louemy?
3.BbIBOJ: Kak JIMYHO BbI OTHOCUTECh K KJIOHMPOBAHUIO YeJIOBeKa?
[Touemy? Xotenu Obl Bbl B OyaylleM IOJY4YUTh CBOETO KJIOHA?
[Touemy?

Konmponsusie eonpocot.

1. Yto Takoe OMOTEXHOIOTHS?

2. Uewm oTnuyaeTcs TeHeTUUECKas CEJIKIUS U TeHHasi WHXKe Hepus?
3. IlpuBenuTe aprymMeHTbl «3a» M «IIPOTHB» HCIOJb30BaHUS
TPAHCTEHHBIX TMPOJIYKTOB (MOXXHO HCIHOJB30BaTh HE TOJBKO
MaTepuai CTaTbu).

4. Ilpu Kakux yCIOBUSX HPOIYKTHI, MOJYYEHHBIE U3 TPAaHCTEHHBIX
OpPTraHWU3MOB, MOTYT CUYUTATHCS O€30TaCHBIMU?

5. Uto Ttakoe k10H? BO3MOKHO JI BOSHUKHOBEHHE KJIOHOB YeJIOBEKa
ectecTBeHHbIM IyTeM? Eciu f1a, TO B KakoM ciydae?

6. C xako# 1enbI0 MpEeanonaraeTcsi HCIoJib30BaHUE KIOHUPOBAHUS
yeJioBeka?

7. llpuBeauTe apryMeHThl «3a» W «IPOTUB» KIOHUPOBAHUS
YyeJI0BeKa.

Kpumepuu oyenku:

B pesynbrare BeimoHeHUs pabOThI CTYJIEHT

-BJIaJieeT OMOJIOTHYECKON TEPMUHOJIOTHEN

- Ta€T MOJIHBIE OTBETHI HAa BOIPOCHI

- BBICKAQ3bIBACT JIMYHYIO TOUKY 3PEHUS Ha 00CYXKaaeMbIe TPOOIEMbI



Kpamxkuii meopemuueckuii 0630p no meme:
I'ennas uHkeHepusi

buortexHosorueld Ha3pIBAlOT COBOKYITHOCTH TEXHHUYECKHUX
MPUEMOB, UCIOJIB3YIOUINX PA3TUYHbIE OMOJOTHYECKHE CUCTEMBI HIIN
JKUBBIC OPTaHW3MBI I CO3/IaHUS WIA OOpPaOOTKU MPOIYKTOB
CaMoro pa3HoOro Ha3HAYEHHUS.

Cy1iecTBYIOT HECKOJIBKO OTpaciieid OuorexHonoruu. Hapsny
C  TOJlyYeHHEM  AHTUOMOTHMKOB, = aMHHOKHCIOT,  TOPMOHOB
OMOTEXHOJIOTMYECKUMHU  METOAaMM  CYUIECTBYIOT UM JApyrue
OPOIYKTHI, MOJy4aeMmble C TOMOIIbIO OTpaciieil OHMOTEXHOJIOTHH.
HauGonpiivie cnopbl BbI3BIBAIOT TPAHCI€HHbIE OPraHU3Mbl U
KIIOHUPOBAHHE KUBOTHBIX.

['enHas MHXKEHEPHUS — 3TO METOJII M3MEHEHUSI TeHETUIECKUX
CBOICTB OpPraHM3MOB B pe3y/lbTaTe BBEACHHS B HX KJIETKH T'€HOB
JIpYr'uX OpraHu3moB. B pesynpTaTe mMoiy4aroTcsi TpaHCI€HHbIE
OpTaHU3MBI.

I'enetuku ckpecTuTh OauMUly ¢ KapTodenem He MOryT, a
TeHHbIE MHXXEHEephl — MOTyT. ['eHeTndeckas CeNeKUus yaydllaeT
KOJIMYECTBEHHBIE  XapaKTEPUCTUKU  COpTa  WIH  TIOPOJIBI
(ypoxaitHOCTh, yCTOMYMBOCTH K 3a00JI€eBaHMSIM, HaJOU U [p.);
TeHHas MH)KEHEepUsl CIOCOOHAa CO03/1aTh MNPUHLIUIIHAIBHO HOBOE
KauyecTBO — IIEPEHECTH T€H, €ro KOJUPYIOUIM, U3 OJHOro
OMOJIOTUYECKOTO BUJA B APYroil, B 4aCTHOCTHU, T€H HHCYJIMHA OT
yesioBeKa B JIpoxku. M reHeTnuecku MOAU(PUIIMPOBAHHbBIE TPOAOKH
CTaHOBSATCS (HhaOpUKOI HHCYIHMHA.

Cuwnraercs, 4TO €IMHCTBEHHOE NPUHIUITHATBHOE
HPEMSATCTBHE, CTOSIIEE epe]l TeHHBIMU HH)KEHepaMH, — 3TO MU UX
orpaHuueHHas (aHTazusg, WU OTpaHUYEHHOE (UHAHCHPOBAHHE.
Hemnpeogonumeix MpUpOIHBIX OTpAaHUYECHUN B T€HHOW WH)KEHEPUH,
MOXO0KE, HET.

[Ipu co3nanuu TakuX OPraHU3MOB BBICKA3BIBAIOTCS OTIACEHHS
OMOJIOTUYECKOTO0 U 3KOJOTMYECKOr0 HPAaBCTBEHHOI'O, 3THUYECKOrO,
¢dmocodckoro, penurnosHoro xapakrepa. B 1973-1974 ronax Obutu
BBIPaOOTaHbI TMpaBUJia TEXHUKH OE30MACHOCTH IO OOpaIIeHUI0 C
TPaHCT€HHBIMU OpraHu3zMamiu. 1o mMepe yCKOpSIOIIEerocs pa3BUTHUS
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TeHHOM WMHXXEHEPHUH CTPOTOCTh TMpaBMJI OE30MAaCHOCTH BCE BpEMs
cHIWXKanack. [lepBoHayajbHbIE  CTPaxd  OKa3aJIMCh  CHJIBHO
[IPEYBEINYEHHBIMH.

B wurtore 30-neTHero MUpOBOro OMNbITa T€HHOH HHXEHEPUU
CTaji0 sICHO, 4YTO CIy4alHO B IpOLECCEe «MUPHON» TI'E€HHOH
MH)KEHEpUHU 4TO-JTMO0 BPEIHOrO0 BO3HUKHYTHh HE MOXeT. B olieM,
3a Bce 30 €T MHTEHCHBHOI'O U BCE PACUIMPSAIOIIErOcs NPUMEHEHUS
IeHHOM MHXEHEPUM HU OJHOIO Cllyyas BOSHHMKHOBEHMsI OIIACHOCTH,
CBS3aHHON C TPAHCICHHBIMU OPraHU3MaMHM, 3apPETUCTPUPOBAHO HE
obuto. Korma peus wuger o0 omacHOCTM MM 0€30MaCHOCTH
TPAHCTE€HHBIX OPraHU3MOB M IMPOAYKTOB U3 HHUX IMOJYYEHHBIX, TO
caMmble  paclpoCTpaHEHHbIE  TOYKM  3pPEHHUS  OCHOBBIBAKOTCS
NPEUMYIIECTBEHHO Ha «OOMIMX COOOpaKEHUSIX U 3[PAaBOM CMBICTIEY.
BoT 4T0 00BIYHO FOBOPST TE, KTO MPOTUB:

- IpUpPOJA YCTPOECHA pa3yMHO, JII000€ BMEIIATENbCTBO B HEE
TOJILKO BCE YXY/ILINUT;

- IIOCKOJIbKY camH yueHble He MoryT co100%-Hoi rapanTueit
npezcka3aTh Bce, 0COOEHHO OT/aleHHBbIE, TIOCIEICTBUS TPUMEH EHUS
TPAHCT€HHBIX OPraHU3MOB, HE HaJI0 3TOTO JeJaTh BOOOIIE.

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

- B T€YCHHE MWJUIMAPIOB JIET SBOJIIOIUM IPUPOJA YCIIECHIHO
«1epenpoboBagay BCE BO3MOXKHBIE BapHUaHThl CO3JaHUS JKHUBBIX
OpraHM3MOB,  IIOYEMYy K€  JEATEIBHOCTb  4YEJIOBEKa IO
KOHCTPYMPOBAaHUIO M3MEHEHHBIX OPIraHHW3MOB JOJDKHA BBI3BIBATH
ornaceHus’?

- B IPUPOJIE TTOCTOSTHHO MPOUCXOIUT MEPEHOC T'€HOB MEXKIY
pa3sHBIMH OpraHu3MaMu (B OCOOEHHOCTH MEXAy MHUKpoOaMHu U
BHUpYCaMH), TaK YTO HUYETO MPHUHIMIINAILHO HOBOTO TPaHCTE€HHBIE
OpraHu3MBbl B IPUPOY HE J0OABST.

Jluckyccus 0  BBIFOJIaX M OMNACHOCTSAX — MPUMEHEHUS
TPAHCT€HHBIX OPraHU3MOB OOBIYHO KOHIIEHTPUPYETCSI BOKPYT
[JIaBHBIX BOIPOCOB O TOM, OMACHBI JIM MPOAYKTHI, MOJyUYEHHbIE U3
TPAaHCTE€HHBIX OPraHM3MOB M ONACHBl JIM CaMH TPaHCTEHHBIE
OPTaHU3MBbI [ OKPYXKAIOMIEH Cpeabl?

Ilo xapakTepucTMKaM  TpaHCT€HHas  NPOAYKLHUS  HE



OTJIMYAETCS OT AHAIOTMYHBIX IPOAYKTOB, IIOJIYYEHHBIX U3
€CTECTBEHHbIX IPHUPOJHBIX HMCTOUYHUKOB. OTO HEOIJHOKPATHO
JI0Ka3aHO TECTUPOBAHUEM, KOTOPOE 0053aTEIbHO IPOBOAUTCS M1EPE
BBIIYCKOM Ha PBIHOK IPOAYKTOB, IOJYYEHHBIX U3 T'€HETHUYECKHU
MOIU(PHUIMPOBAHHBIX OPraHU3MOB. METO/IbI OLEHKH BO3MO>KHOCTEH
TOKCUYHOCTH, QJUIEPr€HHOCTH M JPYI'MX BHUJOB BPEIHOCTH
JIOCTaTOYHO HAJEKHbI U CTaHAAPTU3UPOBAHbI BO MHOTMX CTpaHax, B
yactHOCTH B Poccun.

Pasymeercs, 370 He O3Hayaer, 4TO JHOObIE NPOAYKTHI,
HOJY4YeHHblE M3  JIHOOBIX TEHETHMYECKHM  MOJIU(UIIMPOBAHHBIX
Opranu3MoB, OyayT Oe3omacHbl. Be30macHBIMH MOTYT CUYHMTATHCS
TOJIbKO T€, KOTOPbIE MPOIIJIM BCECTOPOHHIOK TOCYJapCTBEHHYIO
npoBepky. [lorpeOurens H0KeH UMETh TPaBO WH(OOPMUPOBAHHOTO
BbIOOpa. IIpoyKThl M3 TPaHCI€HHBIX OPraHU3MOB JOJKHBI MMETh
MapKUpOBKY, KOTOpas  IO3BOJIMT  BbIOpaTh: 1)  jmoporue
«9KOJIOTUYECKU YUCTBIE)» HE TPAHCTCHHbIE HPOAYKTHI, [TOJyYCHHbIE
0e3 NpPUMEHEHHS XUMHYECKHX yI0OpeHul, TNEeCTULHUIOB U
repOMLINIIOB UM 2) HE TPAHCTEHHbIE, BBIPAILICHHbIE C IPUMEHEHUEM
XUMHH, WK 3) TpaHCTEHHbIE, HO BBIPAILLCHHbIE 0€3 «XUMHM», LIeHa
KOTOPBIX JIOJDKHA OBITh B HECKOJIBKO pa3 HUXKE, YEM SKOJIOTHMYECKU
YHCTHIX.

[IpousBojcTBeHHBIE TIOceBbI TP yxke 3aHMMaroT OoJiblIMe
IUIONIA/INA, M OHU IIPOJOJDKAIOT pacIIUpAThHCs. 3a nociaenanue 12 jer B
CIIIA BeIpamieno 3,5 TpiH TpaHCreHHbIX pacTeHuil. [Ipu 3Tom He
ObUIO 3apETUCTPUPOBAHO HHU OJHOTO Clydass BO3HHUKHOBEHUS
CEpbE3HBIX MEIUKO-OMOJIOrHYECKUX MOCIEACTBUNA UX MPOU3BOJICTBA
Y UCTOJIb30BaHUS.

B umenmom nmpu omneHke cTeneHW OWOJOTUYECKOW U
HKOJIOTUYECKOM OMAacHOCTH TO MPHHLUUIY OJM3KOro CXOJICTBA
OeszomacHoe TP 1omkHO OBITH IOXO0KMM Ha €ro HCXOIHBIA
HETPaHCT€HHbIN aHaJIOT.

Wtak, reHHble HWHKEHEpPhl YTBEPHKIAIOT, YTO TPAHCTEHHBIE
OPOAYKTHl 0O€30macHbl M JCMIEBBl, YTO TPAHCTEHHOE CEIbCKOE
XO035MCTBO HE TOJLKO 00Jiee SKOHOMHUYHO, HO U 00jiee DKOJIOTHYHO,
4eM TpaJULMOHHOE, OCHOBAaHHOE HAa MAacCOBOM IPUMEHEHHH
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XUMUYECKUX CPEJICTB 3aIUThI PACTECHUH.

KnonupoBanue.

Eme oanum noctuxkeHMeM OMOTEXHOJOTHH, BBI3BIBAIOIIUM MHOIO
CIIOPOB, SIBJISETCS KJIOHMPOBAHUE MIIEKONUTAIOLIMX, B YAaCTHOCTHU
KJIOHUPOBAHUE YETIOBEKA.

Celfyac KJIOHAMM HAa3bIBAIOTCS OCOOM JKUBOTHBIX WM
pacTeHuM, TMOJYyYeHHBbIE MyTeM OeClOJOro pa3MHOXEHHUS U
MMEIOIIHME MOJHOCThIO WJIEHTHYHbIE TeHOTUIbl. KiloHmpoBaHuem
Ha3bIBAIOT UCKYCCTBEHHOE MOJIYYEHUE KIIOHOB JKMBOTHBIX.

NMEeHHO BO3MOMKHOCTh HCKYCCTBEHHOTO KJIIOHMPOBAHUS
YyeJIoBEKa BbI3Bajla OypHbIE SMOIMH B OOIIECTBE.

[Ipeanonaraercs, 4TO MOXHO HMCIOJIb30BaTh KIIOHUPOBaHUE
JUTSL TIPEOJIOJICHUST OSCIUIOAMSI — TaK Ha3bIBAEMOEC penpoOyKmusHoe
KIOHUposanue. becnmoaue, IEUCTBUTENBHO, — YPE3BBIYAWHO
BakHas mpoOsema, MHOTHE Oe3/IeTHhIC CEMBbH COTJIACHBI HA CaMbIC
JIOpOTHe MPOLEAYPbl, YTOOBI UMETh BO3MOKHOCTH POAUTH pEOCHKA.
OnHako BO3HHMKAET BOMPOC: a YTO MPUHIMITMAIIBHO HOBOTO MOYKET

JaTb KIIOHUPOBAHUEC 10 CpaBHCHHIO, Halrpumep, C
9KCTPAKOPIOpaAIbHBIM OIJIOAOTBOPCHUCM C HCIIOJIBb30BaAHHUEM
JOHOPCKHUX  ITOJIOBBIX KaeTok? UYecTHBIE OTBET — HHYErO.

KnonupoBaHHbIN peOEHOK HE OyleT UMETh TeHOTHIIA, SIBISIFOIIETOCS
KOMOWHAIIME TEHOTHUIIOB MYXa U JKCHbl. | €HETMYeCKH Takas
neBouka Oy/eT MOHO3UTOTHOM CecTpoi CBOEil MaTepu, TEHOB OTIa y
Hee He OyneT. TouHO Tak ke KIOHUPOBAHHBIM MaJIbUMK JIJISI CBOEH
MaTepu OyJeT TeHeTHYeCKH 4UykJ. B Takom cimyyae — 3auem 3Ta
CJIOKHAs U, YTO OCOOCHHO Ba)KHO, OYEHb PUCKOBAHHAs MpoIeaypa’
A ecnu BCIOMHUTH 3(PPEKTUBHOCTh KIOHUPOBAHUS, MPEICTABUTH
cebe, CKOJIBKO HYXXHO TMOJIYYUTh SUIIEKIETOK, YTOOBI POUIICS OJIUH
KIIOH, KOTOpPBI K TOMY €, BO3MOXHO, Oyner OONBHBIM, C
YKOPOUYEHHOH TPOIOKUTEIIHOCTRIO JKM3HHU, CKOJIBKO SMOPHOHOB,
YK€ HauaBIIUX )KUTb, IOTHOHET, TO MEPCHEKTUBA PEIPOTyKTHBHOTO
KJIOHUPOBaHUS  YEJIOBEKAa  CTAaHOBUTCS  ycTpamatomein. B
OONBIIMHCTBE  TE€X  CTpaH, TJ€  TEXHUYECKH  BO3MOXKHO
OCYILIECTBJICHUE  KJIOHUPOBAHUS  YEJIOBEKAa,  PEMPOIYKTUBHOE
KJIOHUPOBAHUE 3aIPEIICHO 3aKOHOIATEIBHO.
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Tepanesmuueckoe KIOHUpO8anue TIPEAIONATACT TOJYICHUC
SMOpHOHA, BBIpAIIMBAHHE €r0 N0 14-IHEBHOrO BO3pacTa, a 3aTeM
WCIIOJIb30BaHNE SMOPUOHAIBHBIX CTBOJIOBBIX KJIETOK B JICUYCOHBIX
nensx. [lepcrnekThBbl JI€UeHHs] ¢ TIOMOIIBIO CTBOJIOBBIX KJIETOK
OIICTIOMJISIFOIIM — HM3JICYCHUE MHOTHX HEHpOJAereHepaTHBHBIX
3a0oneBanuii (Hampumep, OosiesHed Aubnrerimepa, IlapkuHCOHA),
BOCCTAHOBJICHHE YyTPAYCHHBIX OPraHOB, a MpPH KIOHHPOBAHHUH
TPAHCTCHHBIX KJIETOK - JICYCHHE MHOTHUX HACJICICTBEHHBIX 0O0JIC3HEH.
Ho mocmorpum mpaBne B umo: (AaKTHYSCKH O3TO O3HAYaeT
BBIPACTUTH cebe OpaTHKa UK CeCTPUUKY, @ TOTOM — YOUTh, YTOOBI
UCIIOJIb30BaTh UX KIIETKU B KadecTBe JiekapcTBa. U ecnm yOuBaercs
HE HOBOPOXKICHHBIA MIIJIEHEl], a JIBYXHEIEIbHbI IMOPUOH, Jelna
9TO He MeHseT. [103ToMy yueHbIe UIIyT APYrue MyTH IS TOTydIeHUs
CTBOJIOBBIX KIICTOK.

Kuraiickue ydeHble € LEIbI0 MOITY4YEHHUS 3MOPHOHAIBHBIX
CTBOJIOBBIX KJIETOK Y€JIOBEKA CO3/1ali THOPHUIHbIE SMOPUOHBI ITyTEM
KIIOHHPOBAHUS sIep KIETOK KOXXKH 4YeJIOBEeKa B SHICKICTKaX
KponukoB. bputo momydeno 6Gonee 100 5MOpHOHOB, KOTOpBIE B
TEYCHHE HECKOJBbKMX JIHEH pa3BUBAIUCh B HCKYCCTBEHHBIX
YCIIOBHUSX, a 3aTeM W3 HUX OBUTM TOJyYEHBI CTBOJIOBBIC KIIETKH.
VY4yeHble HAACIOTCS, YTO TaKOM CMOCOO TMOJYYEHHUS CTBOJOBBIX
KIIETOK  OKaXETCSl  JTHYeCKH  0Oojiee  MPHEMIIEMBIM,  YeM
KIIOHUPOBAHHE YEIOBEYECKUX YMOPHUOHOB.

K cuacTbio, oka3piBaeTcs, 4TO0 3MOpPHOHAIBHBIE CTBOJIOBHIE
KIETKM MOXXHO TIONy4yaTh eme Tmpolle, He Tmpuderas K
COMHHTEIBHBIM C OSTHYCCKOW TOYKH 3PCHHS MaHUNYJIAIUSIM. Y
Ka)KIOT0 HOBOPOXKJIEHHOTO B €r0 COOCTBEHHOH MyNMOBUHHON KPOBU
COJICPIKUTCS JIOBOJIBHO MHOT'O CTBOJIOBBIX KJIETOK. ECiH 3TH KIIeTKH
BBIICTIUTH, 4 3aTE€M XPaHUTh B 3aMOPOXKEHHOM BHJIE, UX MOXKHO
HCIIOJB30BaTh, €CJIU BO3HHUKHET HeoOxoaumocTh. Co3aBarh OaHKH
CTBOJIOBBIX KJIETOK MOXHO Yyxke ceiiuac. [IpaBma, cienyer uMmerh B
BHTY, YTO CTBOJIOBBIC KJIETKH MOTYT MPEIOTHECTH CIOPIIPU3HI, B TOM
YHclie U HENPUATHBIC. B 4acTHOCTH, UMEIOTCS JaHHBIE O TOM, UYTO
CTBOJIOBBIC  KJIETKM  MOTYT JIETKO TpHOOpeTaTh  CBOMCTBa
310Ka4ecTBeHHOCTH. CKopee BCero, 3TO CBS3aHO C TEM, 4YTO B
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MCKYCCTBEHHBIX YCJOBHUSX HaJ HHUMU HET >KECTKOTO KOHTPOJS CO
CTOPOHBI OpraHu3Ma. A Bellb KOHTPOJb «COLUHAIBHOTO MOBEIACHUS
KJIIETOK B OpraHU3M€ HE TOJIbKO JKECTKHI, HO BECbMa CJIOKHBIM U
MHOTOypOBHEBbIH. HO BO3MOYXHOCTH HCIOJIB30BAHMUS CTBOJIOBBIX
KJICTOK CTOJIb BIICYATJISIOIIM, YTO MCCICAOBAHUS B 3TOH 00JacTH U
MOUCKH  JIOCTYITHOTO HWCTOYHHMKA CTBOJIOBBIX KJIETOK OyayT
MPOAOJIKATHCS.

JlonmycTUMO 11 KJIOHMpOBaHUE YyesioBeka B npunimme? Kakue
MOCJIE/ICTBUSL  MOXKET HMMETh NPUMEHEHHE O3TOro  crocoda
pa3MHOKEHUSI?

OnHO U3 BIOJIHE peajbHBIX MOCIEACTBUN KIOHUPOBAHUS —
HapylleHWe COOTHOLIEHUs 1oJIoB B moTtoMmctBe. He cekper, 4to
OYEHb U OYCHb MHOTHUE CEMbU BO MHOTHX CTPaHaX XOTeJIM Obl UMETh
CKOpee MaJlbuMKa, YeM JICBOUKY. Yke B Hacrosiuiee BpeMms B Kurae
BO3MOKHOCTh TPEHATAJIbHOM JHMArHOCTUKH TII0Ja U MEphl 0
OTPAaHUYEHUIO POKIAEMOCTH IPUBEJIH K TAKOMY IOJIOKEHHUIO, YTO B
HEKOTOPBIX palioHaxX cpenu JAeTedl HaOII0JaeTcs 3HAYUTEIHHOE
npeobiaganre ManbuukoB. UTo OyayT AenaTh 9TH MaTb4YHMKH, KOTIa
MPUAET BPEMSI 3aBOJUTH CEMBIO?

Jlpyroe HeraTUBHOE CJIEJICTBUE€ IIUPOKOTO TPUMEHECHHS
KIIOHHUPOBAaHUSI — CHIDKEHHE TEeHETUYECKOTO  Pa3sHOOoOpasus
yenoBeka. OHO W TaKk HEBEJIMKO — CYIIECTBEHHO MEHBIIE, YeM,
HalpuMep, Jake Yy TakKuX MaJIOYUCIEHHBIX BHJIOB, Kak
4yenoBeKooOpa3Hbie 00e3bsiHbL. [IprunHa 3TOr0 — pe3Koe CHIKEHHE
YUCJIEHHOCTH BHJAa, HMEBIIEE MECTO HE MEHee [BYyX pa3 3a
nociennue 200 Teic. ner. PesympTraT — OONBIIOE KOJIHYECTBO
HACJICICTBEHHBIX ~ 3a0oneBaHUl U 1eEeKTOB,  BBI3BIBAEMBIX
MepexoJJOM MYTAaHTHBIX ajuleliei B TOMO3WUTOTHOE COCTOSIHHE.
JlanbHeliliee CHIDKEHHE pPAa3HOOOpA3Ws MOMKET TMOCTaBHTh TOJ
yIpo3y  CYIIECTBOBAaHME  YeJlOBeKa Kak  Buja. llpaBna,
CIIPaBEUIMBOCTH pPaaM CIEIYEeT CKa3aTh, YTO CTOJIb IIMPOKOIO
pactpocTpaHeHUs KJIOHUPOBAHMS BPAJI JIU CIEIYET 0KUAATh JaXKe B
OTJIAJICHHOM OYIYIIIEM.

W, nakonen, He creayer 3a0bIBaThb O TEX MOCIEIACTBHUSX,
KOTOPbIE MBI IOKA HE B COCTOSIHUU MTPEAYCMOTPETD.
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IIpakTuyeckas padora NelS

Omnucanue ocodeif Buaa 1o Mop¢o10rniecKkoMy KpUTepuIo

Llenv pabomwbi: TO3HAKOMUTBCS ¢ MOP(HOJIOTMYECKUM KpUTEpUEM
BUJa, HAYYUTHCS ONUCHIBATH XapakTepHbIE MoOpdororndeckue
NpU3HAKA BUJQ, ONPEACNATh MPUHAJIEKHOCTh OPraHU3MOB K
OJIHOMY WJIM Pa3HbIM BHJIaM TI0 MOP(OIOTrHIeCKOMY KPUTEPHIO.
Cpeocmea oOyuenusn: tepOapHbIC SK3EMIUISIPHI PEAbKH TUKOW M
PeIbKH OTOPOJIHOM, MHCTPYKIUS K padOTe C OMUCAHUEM PTHUX BHUOB
pacTteHuii, yueOHHK 00IIel OMOIOTHH.

Xo0 pabomeur:

PaccmoTpuTe pacTteHus JOBYX BHAOB OJHOTO  pOJa,
O0XapakTepu3yuTe OCOOCHHOCTH BHEIIHETO0 CTPOCHUSI OCHOBHBIX
OpraHoB pacTeHHsi (KOpeHb, cTeOeib, JIMCThS, LBETKH, IJIOJbI,
cemena). Jlaiite MOPQOJIOrHUECKYI0 XapaKTEPUCTHKY H3Yy4aeMBIX
BUJ0B. Pe3ybpTaThl ccneoBaHul 3aHECUTE B TaOIUILY.

[Tpu3nak Penpka Penpka
JKast OrOpOHAs

KopneBas cucrema

Kopenb

Crebennb (BbIcOTa, (hopma)

JIucropacnonoxenue

Jluctes (popma NHCTOBOM TIIIACTUHKH,
JKUJIKOBAHHE, TPOCTON WIIH CIIOYKHBIH)

CorBeTus

[[BeTkn

[Tnonsl (Ha3BaHUE, COYHBIE WU CYXHE,
OJIHO- WM MHOTOCEMSIHHBIE, CIO0C00
pacnpocTpaHEeHusl)

[lnonpr (Ha3BaHWE, COYHBIC WIIU CyXHE,
OJIHO- WM MHOTOCEMSIHHBIE, CIO0C00
pacpoCcTpaHeHuUs )

CemeHa (popma, pasmep, OKpacka,
KOJIMYECTBO

2.0ueHnTE OCTAaTOYHOCTH IPEICTABICHHBIX BaMU XapaKTEPHCTUK
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Uil OOHApYXXEHHs JaHHBIX BUAOB B MpUpOJE (caenaiTe BHIBOI O
MOP(}OIOrHUECKOM CXOJICTBE OPIaHU3MOB OJIHOTO POJIa U Pa3IuiyuU
BUIOB 110 MOP(OJOTHUECKUM MIPH3HAKAM).

Cooeprcanue omuéma:

1.3anonHeHue TaGIUIBL.

2.BriBO.

3.0TBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.

Konmponsusie eonpocwi:

1. Uro npencrasinsieT coboit BUa?

2. Yro Takoe kputrepuu Buga?

3. [Tpumenenue KaKHX KpUTEPHEB MIO3BOJIUT
UICHTU(UIIUPOBATH BUA?

4. Kakne mnpusHaku crenyer HM3y4yduTh y OPraHU3MOB JUIS
IpUMEHEHHS MOP(]OIIOTHYECKOTO KpUTEPHs?

S. B 4em HecoBepmieHCTBO MOP(OIOTHYECKOTO KPUTEPHS IS

pasrpaHu4eHus BUJOB B Ipupoae?

Kpumepuu oyenku:

B pe3ynbrate BhIONHEHUS pabOTHI CTYJIEHT

-BJIaJieeT OMOIOTUYECKOM TEPMHUHOIOTHEH

- TaéT TIOJIHBIE OTBETHI Ha BOIIPOCHI

- JIefaeT BhIBOA O MOP(OIOTHYECKOM CXOJCTBE OPTaHU3MOB OJTHOTO
poaa v pa3Iuyuu BUOB IO MOP(HOJIOTHIECKUM MTPU3HAKAM
Kpamxkuiit meopemuueckuii 0030p no meme:

PEJABKA JUKAS

OpnHonetHuit  spoBOM  COpHSIK  cemeiicTBa  KpecTouBeTHBIX
(Kanyctupix). CrepkHEKOpHEBOE pacTeHue. [J1aBHBIH KOpEeHb
TOHKUH, BeTBsimuiicsa. Ctebens npsmoctosunii, BeicoToi 30- 60 cwm,
Pa3BETBJICHHBIN, KOPOTKOBOJIOCUCTBIA. JIMCThSI  4YEpEIIKOBBIE,
JTUPOBUIHO-TIEPUCTO-PA3IENbHBIE, C HEPAaBHOMEPHO-3y0UaThIMHU,
MPOAOJTOBATO-AUIEBUIHBIMA JoysiMU. CouBeTue KHUCTh. L[BeTkun
MpaBUJIbHBIE (cUMMETpHUYHBIE), oboemorsbie, pazzienbHO-
JIETIECTKOBBIE. OKOJIOLIBETHUK JIBOMHOM, 4-x YJICHHBIN;
YalIeIUCTUKY LIBETKA 3€JIeHbIe, IpsiMocTosune. Jlenectku (1o 20 MM
JUTMHOM) PaCHoOJIOKEHBI KPECTOOOpa3HO, CBETJIO-)KEIThIE, PEXKe
Oenble, C JKEATHIMH WIH (DUOJIETOBBIMU KWJIKAMH W JJTHHHBIM
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KOHYMKOM. ThIuMHOK 6, U3 HUX 2 KOpoue OCTalbHBIX. [lecTUK OfuH.
Bcexonut Becnoil. LBerer B uroHe-aBrycre. [lmogoHocuT B wuroiie.
IInox - cTpydoK, TBEp.bIM, YICHUCTBIM, HE PACKPBIBAIOLIUNICA, C
JIUHHBIM HocukoM. Popma mona - nuiauHapuyeckas. Ilocne
co3peBaHus pacnagaercs Ha 5-8 (11) oOTHENbHBIX YJIECHUKOB,
colepkaux Mo oAHoMy ceMeHH. CHoCOOHOCTBIO CTPYYKOB
pacmajnaTbCs Ha WICHHUKH peAbKa JMKas OTJIMYAeTCsl OT JAPYrux
KPECTOLBETHBIX, B YACTHOCTU OT TOPYMIIbI IOJEBOM M CYPEIKH.
[lBetr mmoma - GuenHo-xenteiil. Pazmep mona - nmuna 30-80 M,
mupuHa 3-4 MMm. Pasmep cemss - quamerp 3-3,5 mm. dopma cemsiH -
OBaJIbHO-IIApOBUAHAA. l[BeT CceMsAH - KpacHOBATO-KOPUYHEBBIM.
['myOuna mpopactanus - 2-5 cMm. JKu3HecnocoOHOCTh CEMsIH B [TOYBE
- Oomee 10 ner. MakcuMalibHas IUIOJOBUTOCTL - 12 TEHIC. CEMSH,
cpenusis - 160-2500 cemsn. TemmepaTypa mnpopacTaHusi -
MUHHUMaJIbHAs OT +2 10 +4 °C; ceMeHa ApyKHO MPOPaACTAIOT TOJIBKO
nociie Mepe3suMOBKH, UMesl MEpPHOJ| MOKOs, KOTOpbId qmutcs 6-8
MecsaieB. CHIIBHO — paclpocTpaHeHa Ha BCEM  eBpomeicKon
tepputopun Poccun, ocoOeHHO B ToOJecheé U B CEBEPHOM YacTH
JecocTeny, a Takxke B 3anangHod Espore, 3a UCKIIOYEHHEM
ceBepHoil CkanawHaBuu, Manoii Asum, penko - Ha KaBkaze, B
Cubupu u JlanbHeMm Boctoke. 3acopsieT spoBble MOCEBBI (SUMEHS,
OBCa, Topoxa, JbHA, JIOoNUHA). Pacrer Ha nyrax W macroumax,
oropojax, 1o o00YMHaM JIOpOT U B ITOCEBAX MHOTOJIETHUX TPaB U T.
n. Xopoliee MEIOHOCHOE M MAaciIM4HOE PAacTeHHE, HO HEIMPUTOJIHO
KaK 3€JIEHbII KOPM.

PEJIBKA ITOCEBHAS (PEABKA OT'OPOJHASI)

JIByneTHee pacTeHHME CEeMEHCTBa KpECTOIBETHBIX, BbicoTOM 30-70
CM, C JIUPOBUIHBIMH, NIEPUCTOHAIPE3aHHBIMH, KECTKOBOJIOCUCTHIMU
TucThAMU. JIuCThs 1 cTebenb Mano onymeHsl. Ha nepsom roay naer
PO3ETKY JHCTbEB U CUJIbHBIA CTEp)KHEBON KOpHEIuof (OOJbIIOH,
CBEKJIONOJOOHBIN, MSCHCTBIA, COUHBIA, CHapy>KH YEepHBIH, BHYTPH
Oenblif, ¢ OCTPHIM JKT'Yy4MM BKYCOM M 3allaxOM, BbI3bIBAIOIINM
ciezoteueHne). Ha BTopoil roj mosiBisieTcss mpsiMoil ctebenb ¢
pa3BETBICHUEM B BEpXHEH YaCTU U KHCTEBHUJIHOE COLBETHE (KUCTB).
[IBeTku nuioBbIe, Oenble € (UOJETOBBIMU MPOXKUIKAMH MU
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po30BbIe, ¢ 4 JIenecTKaMu (CTPOEHUE KaK y BCEX KPECTOLBETHBIX).
[lmom - CTpy4oK, BepeTeHOOOpa3HbId, TOJCTBIA, B3IYTHIHU,
HepacKkpbiBatomuiics. CeMeHa OBaJbHOW (OPMBI, TEMHBIE, MEIKHUE.
Penpka 1Berer B ampene-mae, IJIOAbl CO3PEBAIOT B Mae-HIOHE.
Bo3znensiBaercs B cafax U Oropojax o4ty NOBCEMECTHO

IIpakTyeckas padora Nel6
Ananu3 u oyenKa pasniuiHbIX 2ZUNOMe3 NPOUCXOHCOCHUA HCUIHU
Ilens: TpoaHANM3UPOBATH W OLCHHUTH PA3IMYHBIC THUIOTE3bI
IPOMCXOKACHUS )KU3HU Ha 3emJie.
Cpeocmea o00yyenusn: COOOLIEHUS YdYalllUXCsl, NPE3EHTALNH,
yueOHOe BUJIEO 0 TeMe, yU4eOHHK 00I1ei OMoIoruu.
Xo0 pabomeur:

1. IIpounrats TekcT «MHOT00Opa3ue TeopHii BOSHUKHOBEHUS )KU3HU
Ha 3emiie».

2.M3yueHne marepuana TeMbI IO MPE3eHTALUsIM, YIeOHOMY BHJIEO,
NPUIIOKEHUIO K paboTe.

3.3anoyHUTh TabIuUIy:

Teopuu u runoressl | CymHOCTs TeOpUH UM | JlokazarenbcTBa
TUIOTE3bI

4.BbIBO/I: IOUYEMY CYIIECTBYIOT HECKOIBKO THIIOTE3 TIPOUCX 0K ICHHS
JKU3HU Ha 3emiie?
Cooepocanue omuéma:

1. 3arnoiHeHue Ta0JIULIBI.
2. BriBos.
3. 3.0TBeThTE HAa KOHTPOJIBHBIE BOMTPOCHI

Konmponvnuvie éonpocwi:

-[Touemy mpencraBneHre 0 00KECTBEHHOM NMPOUCXOXKJIECHUH KU3HH
HEJIb3sl HU OIIPOBEPIHYTh, HU MOATBEPIUTH?

- Kaxkoii Teopun npunepxxupaerech Bbl 1MuHO? [louemy?



Kpumepuu oyenku:
B pe3ynbrate BbINOIHEHUS PAOOThI CTYAECHT
-BJIa/IeeT OMOJIOTHYECKON TEPMUHOJIOTHEH;
- a€T IOJIHBIE OTBETHI HA BOIPOCHI;
- BBICKA3bIBACT JIMYHYIO TOUYKY 3pEHUS IIPU IIOJABEICHUM IUCKYCCHH.

Kpamkuit meopemuueckuit mamepuan:

«MHoroo0pa3ue Teopuii BOSHMKHOBEHMS KM3HU HA 3emJie».
1. Kpeaunonusm.

CornacHO 3TOM TeOpUM >KM3Hb BO3HUKIA B pe3yibTare
KaKoro-T0 CBEPXBECTECTBEHHOI0 COoObITHMS B mpouuioMm. Ee
NPUICPKUBAIOTCA  TOCIENOBAaTeIM  TOYTH  BceX  Hambolee
PacIpOCTPAHEHHBIX PEITUTHO3HBIX YUECHUH.

TpatunMOHHOE HYIEHCKO-XPUCTHAHCKOE IIPEICTABICHUE O
COTBOPEHMM MHpa, u3loxkeHHoe B Kuure bbITHs, BBI3BIBAIO U
IPOJOJKAET BBI3BIBATH CIIOPHI. XOTS BCE XpUCTHAHE MPU3HAIOT, YTO
bubnus — 70 3aBer ['ocnosa oM, 10 BOMPOCY O JUTMHE «IHS,
ynoMuHasierocs: B Kuure boITus, CynecTByroT pa3Horaacusl.

HekoTtopele cuuTaroT, 4YTO MHp MU BCE€ HACENAIOIIHUE €ro
OpraHu3Mbl ObUIM co37aHbl 3a 6 naHell mno 24 wdaca. [lpyrue
XpUCTHAHE HE OTHOCATCS K buOaumm kak K HaydyHOH KHHUre H
cuuTarT, 4YTo B KHHUre BbITHS W310KEHO B MOHATHOW I JHOACH
dbopMe TEeoJOTHYECKOE OTKPOBEHHE O COTBOPEHHU BCEX JKUBBIX
CYILIECTB BceMorymum TBopom.

[Ipouiecc 60XKECTBEHHOTO COTBOPEHHUS MHUpA MBICIUTCS Kak
MMEBUIMM MECTO JMIIb OAHAXKIABI U IOTOMY HEAOCTYNHBIM i
HaOMI0AEeHUS. DTOr0 JOCTATOYHO, YTOOBI BHEIHECTH BCIO KOHIIEIIHIO
00KECTBEHHOTO COTBOPEHMS 33 PAMKHM HAYYHOTO MCCIIEJOBAHUSI.
Hayka 3aHuMaeTcs TOJBKO TEMH SIBICHUSIMHU, KOTOpBIE IMOJIAI0TCA
HaOJIOIGHUIO, @ TIOTOMY OHA HHUKOTAa He OyJeT B COCTOSHUU HH
JI0Ka3aTh, HU OIIPOBEPTHYTH 3Ty KOHLEMIIHIO.

2. Teopusi CTAIMOHAPHOI'O COCTOSIHUS.

CornacHo 3TOM TeopuH, 3eMiisi HUKOTJA HE BO3HHUKaNa, a

CyIIECTBOBaJIa BEYHO; OHA BCETr/la COCOOHA MOAJIEPKUBATh JKU3HB,
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a eclM ¥ M3MEHsJIach, TO OYEHb Majo; BUJBI TOXKE CYIIECTBOBAJIH
BCErJa.

CoBpeMeHHBIE METOJBl JAaTUPOBAHHUS JAIOT Bce Oolee
BBICOKME OLIEHKM BO3pacTa 3€MJIM, YTO I03BOJIAET CTOPOHHUKAM
TEOPHH CTALMOHAPHOTO COCTOSIHUS IOJIaraTth, YTO 3€MJII M BUJbI
CYLIECTBOBAJIM BCErAa. Y KakJOro BUJA €CTh JIBE BO3MOXXHOCTH —
1100 M3MEHEHHE YHCICHHOCTH, INOO0 BHIMUpPAHHE.

CTOpOHHUKHU 3TOH TEOpUHU HE MPHU3HAIOT, YTO HAJIMUYUE WIH
OTCYTCTBHE  OINPEACICHHBIX  HMCKOMAEMBIX  OCTAaTKOB  MOJXET
yKa3blBaTh HAa BPEMs IOSBJICHUS WM BBIMUPAHMS TOIO UM MHOTO
BUJA, U TIPUBOJIAT B KAUECTBE MPHUMEPA MPEACTABUTENS KHCTENEPHIX
pel0 — jartumeputo. Ilo  NaJ€OHTONOTMYECKUM  JIaHHBIM,
KHUCTenepble BbIMEpiaH okojo 70 MiH. jer Hazaa. OJHAKoO 3TO
3aKJIIOYEHHE MPHUIUIOCh  I[IE€PEeCcMOTpeTh, Korja B pailoHe
Mapnarackapa ObUIH Hai/IeHBl JKUBBIE TPEACTABUTENIN KUCTEIEPHIX.
CTOpOHHUKU TEOPUM CTALIMOHAPHOI'O COCTOSIHUS YTBEP)KAAIOT, UTO,
TONBKO W3y4as HBIHE JKUBYIIME BHUABI M CpaBHUBAas HX C
HCKOIIaeMbIMU OCTaTKaMM, MOXHO JIe€JaTh BBIBOJ O BBIMUPAHUH, J1a
U TO OH MOXET OKa3aThCsl HEBEpHbIM. BHe3amHoe mnosBiIeHUE
KaKkoro-1mb0o HCKONAeMoro BHJIAa B ONPEAEICHHOM  ILIAacTe
OOBSICHAETCS YBEIMYEHMEM YHCICHHOCTH €ro IMOMyJSALUU WU
nepeMenieHHeM B MeCTa, OJarompusiTHbIE JUISI  COXPaHEHUS
OCTaTKOB.

3. Teopusi naHcnepMuM.

Ota Teopuss He TNpeasaraeT HUKAKOro MeXaHu3Ma Juis
OOBSICHEHUS! TIEPBUYHOTO BO3HHKHOBEHHS JKW3HU, a BBIJBUTACT
U0 O €€ BHE3eMHOM IpoucxoxaeHuu. I[losTomy ee Henb3s
CUNTATh TEOPUEH BO3HWKHOBEHHS JKU3HHU KaK TaKOBOH; OHA IPOCTO
NEpEeHOCUT TpobdjeMy B Kakoe-TO Jpyroe Mecto Bo BceneHHOM.
['unoreza Obwia BoiABUHYTAa }O. Jlubuxom u I'. Puxrtepom B
cepenune XIX Beka.

CornacHo THIOTE3€ MAHCTIEPMHUH KH3Hb CYIIECTBYET BEYHO
U TIEPEeHOCUTCA C TUIAHEThl Ha IUIaHeTy MeTeopuTamu. [Ipocreiimue
OpPraHu3Mbl WM UX CIOPbI («CEMEHa JKU3HU»), TMOMajaas Ha HOBYIO
IUTAaHETY U HaWJs 3/1eCh OJIarONpUSATHBIE YCIIOBHS, Pa3MHOKAIOTCS,
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JaBasi Hayajo »SBOJIOUMU OT NPOCTEHIIMX (GOPM K CIOXKHBIM.
Bo3MoxHO, 9TO KM3HE Ha 3eMJI€ BO3HUKIIA U3 OJHOM-EIUICTBSHHOM
KOJIOHMH MHUKPOOPTaHU3MOB, 3a0pOIICHHBIX U3 KOCMOCA.

Jis  obOocHOBaHUSI ~ 3TOM  TEOPUM  HCIOJIb3YIOTCS
MHOTOKpaTHble mosiBieHuss HJIO, HackanbHble H300pakeHUs
MIPEAMETOB, IOXOXUX HA pAKETbl M «KOCMOHABTOB», a TaKkKe
cooOuieHns AKoObl 0 BCTpeYax C MHOIUIaHETssHaMu. llpu m3yueHun
MaTepuajIoB METEOPUTOB U KOMET B HUX ObLIU OOHApYKEHbl MHOTHE
«TIpEeAIIECTBEHHUKH JKUBOI'0» — TaKU€ BELIECTBA, KAaK 1IMAHOTEHBI,
CUHUJIbHAs KHCJIOTA W OpPraHWYECKUE COEIMHEHMs, KOTOpbIE,
BO3MO>KHO, CBITPAJIM POJIb «CEMSIH», MaJaBUIMX Ha TOJIYI0 3EMJIIO.
CropoHHMKaMu 3TOM rumore3sl ObutM Jaypeatbl HobOeneBckoit
npemun . Kpuk, JI. Opren. @. Kpuxk ocCHOBbIBaJICS Ha IBYX
KOCBEHHBIX JI0Ka3aTeIbCTBAX:

* YHUBEPCAIbHOCTH I'€HETUYECKOIO KOJa;

*  HE0OXOIMMOCTH [IIsi HOPMAIBHOTO MeTaboyM3Ma BCEX YKUBBIX
CyIIIECTB MOJUO/JCHA, KOTOPBIM BCTpEUaeTcs cedyac Ha IUIaHETe
KpalHe peaKo.

Ho ecinn xn3Hb BO3HMKIIA HE Ha 3emile, TO KaK OHAa BO3HUKJIA BHE
ee?

4. ®u3nyecKue runoressl.

B ocHoBe (u3nueckux runores JeKUT MPU3HaHUE KOPEHHBIX
OTJIMYMH KMBOTO BEUIECTBA OT HEXHUBOro. PaccMOTpuM rumoresy
MPOUCXOXKICHUS KU3HHU, BbIIBUHYTYIO B 30-e roasl XX Beka B. .
Bepnanckum.

B3rnsigpl Ha CyIIHOCTH JKM3HM TpUBENIH BepHaackoro k
BBIBOJY, 4YTO OHa THosBWIack Ha 3emie B ¢opme Ouochepsl.
Kopennsle, ¢yHIaMeHTanbHble OCOOEHHOCTH 3>KMBOTO BEIIECTBA
TpeOYIOT JJIi €ro BOSHUKHOBEHHS HE XMMUYECKHX, a (PU3NYECKUX
mporeccoB. JTO JOHKHAa OBITh CBoeoOpa3Has Kartactpoda,
MOTPSICEHUE CAMUX OCHOB MUPO3JaHUS.

B cootBerctBum ¢ pacnpoctpaHeHHsIMH B 30-X rogax XX
BEKa TUIOTe3aMu oOpazoBaHus JIyHbl B pe3yibTaTre OTpbIBa OT
3eMiIM BEIEeCTBA, 3alOJIHSABLIETO paHee THXOOKEaHCKYI0 BHIAJMHY,
Bepnanckuil mpeanonoxKui, 4To 3TOT IMPOLECC MOTr BbI3BAaTh TO
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CIUPAJIBLHOE, BHUXPEBOE JBMKEHHME 3EMHOIO BEILECTBA, KOTOPOE
00JIbIIIe HE TOBTOPUIIOCH.

BepHaackuil mpoucxoKACHUE )KU3HU OCMBICIMBAJl B TEX KeE
MaciiTabax ¥ MHTEpBajlaX BPEMEHHU, YTO M BO3HMKHOBEHHE CaMOM
Bcenennoii. [Ipu karactpode ycrnoBUsi BHE3AITHO MEHSIOTCS, U U3
MPOTOMATEPUH BOSHUKAIOT )KUBasi U HEXKUBAsE MaTepus.

5. Xumunuyeckue runore3bl.

Orta rpynmna THIOTe3 OCHOBBIBAETCS HAa XHMHUYECKOM crie-
TUQUKE )KU3HA U CBSA3BIBACT €€ MPOUCXOXKICHUE C HCTOPUEH 3eMITH.
PaccMoTpuM HEKOTOpPBIE TUIIOTE3bI ATOW TPYIIIIHI.

. Y  HUCTOKOB  HCTOPUM  XHMHUYECKHX  THIIOTE3
CTOSTU 8033penus . I'exkensa. ['ekkenb cUUTal, YTO CHaydajga IOJ
NEHCTBHEM XHMHUYSCKHX W (DHU3MYECKHX MPHUYUH IOSBUIHUCH
COEMHEHUS yriepoaa. OTH BellecTBa NPEACTaBIsLIA COOOW He
pacTBOpHI, a B3BECH MAJICHBKHUX KOMOYKOB. [lepBUUYHBIE KOMOYKH
ObUIM CHOCOOHBI K HAaKOIUICHHIO pPa3HBIX BEHIECTB M POCTY, 3a
KOTOpPBIM CJIEIOBAJO JeJIeHHe. 3aTeM MosiBUiIach Oe3bsajepHas
KJIETKa — MCXO0/Has (popmMa i BCEX JKUBBIX CYILIECTB Ha 3emiie.

* OnpeneneHHbIM 3TaOM B Pa3BUTUU XUMHUYECKUX THIIOTE3
abuorenesa crana konyenyusi A. M. Onapuna, BBIIBUHYTass UM B
1922—1924 rr. XX Beka. ['unore3a OnapuHa npezacrasiseTr coOoi
CUHTE3 AapBUHU3MA ¢ O6noxumueit. [lo OnapuHy, HacIeACTBEHHOCTh
cTana ciueacTBueM otbopa. B rumorese OmnapuHa xenaemoe
BhIAACTCA 3a AekcTBUTEnbHOe. CHauyajla Hee OCOOEHHOCTH >KH3HHU
CBOAATCA K OOMEHy BeIIeCTB, a 3aTéM €ro MOJECIUPOBAHHE
OOBSBISIETCS PEIIEHHOM 3arajkKi BOSHUKHOBEHHS KU3HHU.

*  Tunomesa /[ric. bepnana nipenrnonaraet, 4T0 a0UOTEHHO
BO3HHUKIIIHME HEOONBIINE MOJICKYJBI HYKJIEHHOBBIX KHCJIOT W3
HECKOJIbKMX HYKJIEOTHJOB MOTJM Cpa3y K€ COEIUHATHCS C TEMU
aMHHOKHCIIOTAaMH, KOTOpPbIE OHHM KOAMPYIOT. B 3Toil rumorese
NIepBUYHAs JKMBas CUCTEMa BHJIUTCS KaK OMOXUMUYECKasl )KU3Hb 0e3
OpraHU3MOB, OCYIIECTBIIAIONIAs CaMOBOCIIPOM3BEIEHHE M OOMEH
BeniecTB. Opranusmsl xe, no Jx. bepHany, NosBIsAIOTCS BTOPUYHO,
B X0Ji¢ 000CO0JICHNS OTACIbHBIX YYaCTKOB TaKOHW OMOXWMHYECKOU
YKU3HU C TIOMOIIbIO MEMOpaH.

5



. B kauectBe mocnenHed XUMHYECKOM THIIOTE3bI
BO3HUKHOBEHHUS )KM3HU Ha HalIEH IUIAHETE pacCMOTPUM eunomesy 1.
B.  Boumxesuua, BiiBunyTyto B 1988 romy. CormacHo 3Toit
TUIIOTE€3€, BO3HUKHOBEHHE OPraHUYECKHX BEIIECTB NEPEHOCHUTCS B
KOCMHYECKOEe MPOCTPaHCTBO. B cnenmduyecknx ycioBusx Kocmoca
UAeT  CHHTE3  OpPraHMYeCKUX  BeulecTB  (MHOTOYHCIIEHHBIC
OpIIAHMYECKUE BEIIECTBA HAWJIEHBI B METEOPUTAX — YIJIEBOBI,
YTJIEBOJAOPOAbl, a30TUCTbIE OCHOBAHUS, AMHHOKHUCIOTBHI, YKUPHBIE
KUCIOTHI U Jip.). He uckirodeHo, 4yTo B KOCMHUYECKUX IPOCTOpax
MOTJIM 00pa30BaThbcsa HYKICOTU bl U Jaxe monekynsl JJHK. Ognaxko,
o MHeHHMIO BoliTkeBUua, XUMUYECKas IBOJIIOIUS HA OOJBITUHCTBE
maHeT CoNHEYHOM CHUCTEMbl OKa3ajach 3aMOPOXKEHHOW U
IPOJODKUIIACH JIUIIb Ha 3eMJjle, Haillsg TaM HMOJIXOJSIINE YCIOBHSL.
[Ipn oxynaxxaeHMM ¢ KOHJEHCAUUM Ta30BOM TYMaHHOCTH Ha
MIePBUYHON 3emiie OKa3ayicsi BECh Ha0Op OPTraHMYECKUX COCTUHEHUHN.
B 3TuX yCcnoBHSIX KMBO€ BEIIECTBO MOSIBUIOCH U KOHJIEHCHPOBAJIOCH
BOKpYT BO3HMKIIMX abuoreHHo mojekyn JJHK. Wrak, mo rumorese
BoiiTkeBrua nepBoHaYalbHO MOSIBUIIACH KU3Hb OMOXHMUYECKas, a B
XO0JI€ €€ HBOJIIOLIMHU MOSBUIIUCH OT/AEIbHBIE OpPraHU3MBbl.

IIpakTyeckas padora Nel7

Ananuz u oOueHKa paA3UYHBLIX 2UNOME3 NPOUCXOHCOCHUSA
yenogexa.

IJens: mpoaHANM3UPOBATH W OICHHUTH PA3IMYHBIE THIIOTE3BI
NPOUCXOKACHUS YeJIOBEKa Ha 3emiie.

Cpeocmea o0yuenus: COOOIIEHUS YYAIIUXCS, TPE3CHTAIHH
yueOHOe BUJIEO M0 TeMe, yUeOHHK 00IIei OMoIoTHu.

Xo0 pabompwr:
1.ITlpountaTh TeKCT «[UMOTE3bI MPOUCXOXKICHUS UYEIOBEKa»
yueOHUKa.
2. V3yunTh MaTepualn TeMbl MO TMPE3CHTALUAM, YIeOHOMY BHJIECO,
MIPUIIOKEHUIO K padoTe.
3. 3anoMHATH TaONIUILY:

\ Nwms ya€roro wm dunocoda \ [IpencraBneHne o MPOUCXOKIACHUN

5



Apucrorenb

K. JIunueu

N. Kaut

A H. Panumesn

A. KaBep3ues

K.B. Pobune

K.b. Jlamapk.

Y. JlapBuH.

BriBoa: mOoUeMy CyIIECTBYIOT HECKOJBKO THIIOTE3 MPOUCXOXKICHUS
yeJIoBeKa Ha 3emiie?

Cooeporcanue omuéma:

1.3amonHenue TaOJIHIIEL.

2. BreiBog.

3.0TBeThl Ha KOHTPOJIbHBIE BOMPOCHI

Konumponwsnusie eonpocwi:

1. Yro Takoe aHTpOINOreHe3, KakKue€ OCHOBHBIE KOHIEMIUUA O
MPOUCXO0KICHUH YeIoBeKa?

2.KakoBbl B3TJISIBI KPEAIIMOHUCTOB HA MPOUCXOXICHHUE YelloBeKa?
3. B uém cyTh KOHIIENIMH KocMoIoru3ma?

4. Ilepeuncnure QaxTOphl, CIOCOOCTBYIOIIME MPEBPAIICHUIO
MPUMATOB B YETIOBEKA.

5. B uém, mo-Bamemy, riiaBHOE OTJIMYHE YEIOBEKA OT )KUBOTHOTO?

6. Kakue B3risiipl Ha IPOMCXOXKICHUE YeIOBeKa BaM OJIHKe BCEro?

Kpumepuu oyenku:
B pesynbraTe BbionHEeHNs pabOThl CTYEHT
-BJIa/IeeT OMOJIOTMUYECKON TEPMUHOIOTHEH;
- TA€T MOJIHBIE OTBETHI HAa BOMPOCHI;
- BBICKA3bIBAECT JINUYHYIO TOUKY 3PEHUS O IPOUCXOKACHUN YEIIOBEKA.

Kpamxkuii meopemuueckuit mamepuan:
Kpeanuonnsm — penuruos3Has KOHIEMIHS, COTJIACHO KOTOPOH,
YCJIOBCK 6BI.H CO3aH HCKHM BBICIHUM CYIICCTBOM — borom unu
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HECKOJIbKUMH 0OOraMu — B pe3ylabTare CBEPXBECTECTBEHHOTO
TBOPYECKOT'O aKTa.

CorynacHO OJHHMM pEIUTHSIM, JIOAM IOSBWIMCH caMu IO cede,
COIVIACHO JIPYI'MM, MX CO3Jaji OOTM — M3 IVIMHBI, U3 JIbIXaHUS, U3
TPOCTHHKA, U3 COOCTBEHHOTO TeJla U MBICIIBIO €UHOIO.
Teo10ru-3B0JI0MOHUCTHI TPU3HAIOT BO3MO>KHOCTb
Ounonoruueckor 3Boaroluu. COrIacHO MM, BHJIbI KUBOTHBIX MOTYT
IIPEBpalIaThCsl OJUH B JPYroW, OAHAKO HANPABJISAIOUICH CHION IIpH
9TOM siBisieTcst Boyist bora. UenoBek Takke MOT BOBHHKHYTH OT 0OoJiee
HU3KO OpPraHM30BAHHBIX CYLIECTB, OJHAKO €ro JAyX OCTaBaJCs
HEU3MEHHbIM C MOMEHTa II€PBOHAYAIBHOIO TBOPEHUS, a CaMH
W3MEHEHUS IPOUCXOJWIN II0JL KOHTPOJIEM U 110 kelaHuto TBopua.

JBOJIOLMOHHAST  TeOpHMsl  IpeJIoyiaraeT, 4Yro  4YeJOBEK
IPOM30LIENl OT BBICHIMX INPUMATOB - YEJIOBEKOOOPA3HBIX 00E3bsSH
IyT€M IIOCTENEHHOIO0 BHUJIOM3MEHEHMS I0J BIUSHUEM BHELIHUX
(akTOpPOB U €CTECTBEHHOI0 0TOOpA.

OBOJIIOLMOHHAS TEOPUs aHTPOIIOTeHEe3a UMEET OOIIUPHBIN Habop
pa3sHOOOpa3HbIX JIOKa3aTeNIbCTB - NAJIEOHTOJIOTUYECKUX,
apXeoJIOrMYecKUX, OMOJIOTMYECKHX, T'€HETHUECKUX, KYJIbTYPHBIX,
MICUXOJIOTHUECKUX U IPYTHX.

Teopusi BHeIIHEr0o BMeEIIATEJIbCTBA (KOCMOJ0rH3M)COrIacHO
ATON TEOPHUHM MOSIBICHUE JItOJIel Ha 3eMJie TaK WM MHA4e CBSI3aHO C
JIeATEIbHOCTBIO MHBIX LUBWIM3aLUi. B npocreiimem Bapuante TBB
CUMTAET moaei MPSIMBIMU MIOTOMKaMH MHOIUJIAHETSH,
BBICAIUBIINXCS HA 3EMJIIO B JOUCTOPUYECKOE BpEMSI.

bonee cnoxubie Bapuantsl TBB npennonararot:

a) CKpelIMBaHUE MHOMUPSIH C IPEIKAMHU JTIOAEH;

0) TOpOXICHUE UYeJOBEKa pPa3yMHOTO METOJaMH TeHHOM
WH)XXECHEPUH;

B) CO3J/IaHUE TIEPBbIX JIOJEH TOMYHKYISPHBIM CIIOCOOOM;

I) YNOPAaBICHHE OHBOJIIOLUMOHHBIM DPAa3BUTUEM 3EMHOW KU3HU
CHUJIaMU BHE3EMHOTO CBEPXPA3yMa;

J1) DBOJIIOLIMOHHOE PAa3BUTHE 3€MHOM JKM3HM M pasyma IO
IPOrpaMMe, M3HA4aabHO 3aJI0KEHHOW BHE3EMHBIM CBEPXPa3yMOM.
Teopusi mpocrpaHcTBeHHbIX aHoMaauili [locrmenoBarenu naHHOU
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TEOpUU  TPAKTYIOT AHTPONOreHe3, KaK »3JIEMEHT  pa3BUTHUS
YCTOMYMBOW  MPOCTPAHCTBEHHOMW  AHOMAJIMU - TYMAHOMHOM
Tpuaasl "'Matepus - JHeprus - Aypa'', XapakTepHbIil 17151 MHOTHX
I1aHeT 3eMHOM DBceneHHOM M ee aHAJIOroB B IapallICNIbHBIX
npocrpancrax. TIIA  mpenmomaraer, 4Yro B T'yMaHOUIHBIX
BCEJICHHBIX Ha OOJBIIMHCTBE NPUTOAHBIX Ui JKU3HM IUIAHET
Ouocepa pazBuBaeTcs IO OAHOMY H TOMY IKe IIYTH,
3allpOrpaMMHUPOBAaHHOMY Ha YpoBHE Aypbl - HH(OPMALMOHHON
cyOctrannmu. B menom tpaktoBka anTpororeHeza B TIIA He umeer
3HAYUTEIIBHBIX PACXOKICHUM € 3BOJIOLMOHHOM Teopued. OmHako
TIIA mnpu3Haer CyIECTBOBAHWE OIPEICICHHOW IMPOrpaMMBbl
pa3sBUTUS JKU3HM U pa3yma, KOTOpas Hapsay CO Cly4allHbIMH
(dakTopaMu yrpasisieT dBOIIOLUEH.

IIpakTyeckas padora Nel8
Cocmaenenue cxem nepedauu eeujecmeé u 3IHepeuu (yeneil
numanus)
Ilens: nponoxkuTh (HOPMUPOBAHME 3HAHMM O LENsIX U CeTAX
NUTaHUs, PaBUJIe SKOJIOTUYECKON MUPaMU/Ibl, HAYYUTh COCTABIIATh
CXEMBI TIepeauyl BEIIECTB U DHEPTUH.
Cpeocmeéa  00yuenusa. CTAaTUCTUYECKHE  JaHHBIC,  PUCYHKH
pa3nuyYHBIX OWOIIEHO30B, TAONUIIBI, CXEMBI IHWIIEBBIX IeMell B
pa3HBIX SKOCHCTEMaX.
Xo0 pabomput:
1. 3Has mpaBUIIO MEepex0/1a FHEPTUH C OJTHOTO TPOPUUECKOTO YPOBHS
Ha gpyroi (okoimo 10 %), mocrtpoiite mnHpamMugy OMOMACCHI
CJIEAYIOIIeH MUILEBON IEeMU: PACTeHUs — KY3HEUMKU —> JIATYIIKH
— yKH — sAcTpe0-3Meesn, Tpeaiaras, 4To KHBOTHBIE KaXIOTO
TPOUYECKOTO  YpOBHS  NHUTAIOTCA  TOJBKO  OpPraHU3MaMH
NpeabIayIero ypoBHs. buomacca pacTeHuii Ha HcciaeayeMoun
TeppuTopun cocrasiseT 40 T.
2.3aMoTHUTE CXEeMY, MPEICTaBIISAIONyI0 B 0000MEHHOM BHJE IICIh
NUTAHUS SKOCHCTEMBI.

I_Iel'lb NMUTAHUA IKOCUCTEMBI
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Hcemounux snepeuu
(coanye)

E Asmompodu T'emepompodu
1

3.3anumure 1Uenb NUTaHUs, B KOTOPOH, B COOTBETCTBUU C PUCYHKOM
KOHCYMEHTOM | mopsijika siBisieTcs 3asi.

4. Tlepeuncnure Bcex KoHcyMeHTOB Il mopsika, n300pakeHHbIX
Ha PUCYHKE.



Puc. ITpumep nuieBoit nenu

5.BBIBOJ: Kak nepearoTCs BEIECTBA U SHEPTHS B IPUPOJHBIX LEIAX
MIUTaHUS.
Cooeporcanue omuéma:
1.ITupamua 6uomaccel yka3aHHOM LIETTH ITUTAHUS.
2.Cxema «llens muTaHust YKOCUCTEMBI
3. llenp nwuraHus, B KOTOPOH, B COOTBETCTBUU C PHCYHKOM
KOHCYMEHTOM | mopsijika siBisieTcs 3asi.
4. Koncyments! I mopsiika, n3o0pa’keHHbIE Ha PUCYHKE
5.BeiBOI.
6. OtBeTsl Ha KOHTPOJIbHBIE BOIIPOCBI.
Konmponsnwvie 6onpocwi:
1.Yt0 Takoe 1enb NTUTaHUS U YTO JISKUT B €€ OCHOBE?
2.B 4eM CynIHOCTP MTpaBHiIa SKOJIOTUIECKOH MUPaMUIBI?
3.Uem onpezenseTcs yCcTOHUYMBOCTh OMOIIEHO30B?
4 Kakue oOpraHu3Mbl pasjlaraloT OpraHUYeCKHE BEIIeCTBa 10
MHUHEpaJIbHBIX ?
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5. K kako#l rpynme OTHOCATCA IIPOU3BOAUTENIM OPraHUYECKUX
BELIECTB B dKOCUCTEME?
6. Kakue opranusmsl Ha3bIBalOT KoHcyMeHTamu 11 mopsiaka?

Kpumepuu oyenku:

B pe3ynbrate BbINOIHEHUS paOOThI CTYAEHT

-BJIa/IeeT OMOJIOTHYECKOM TEPMUHOIOTHEH;

-Ta€T MOJIHBIE OTBETHI HA BOIIPOCHI;

-[IPaBUJIBHO CTPOUT MHpaMHly OMoMacchl MUILEBOH 1EMH;
-IIPAaBUJIBHO COCTABJIAET LI MUTAHUS B COOTBETCTBUM C PUCYHKOM;
-yka3biBaeT KoHcymMeHThI | u Il nopsaxa;

-CaMOCTOSTENbHO U IO LEJIM pabOThI A€TAET BBIBOJ.

Kpamkuit meopemuueckuit mamepuan:
Henu nuTaHus 3KOCHCTEMBI

buorenoneHo3s—  caMoperynupyromascs — KOJOru4eckas
cucreMa, oOpa3oBaHHas COBMECTHO oOuTaoIMMU "
B3aUMOJICHCTBYIOIIMMU MEXIy CO00M M C HEXHBOH HPUPOIOH,
NOMYJSIIMSIMA ~ Pa3HBIX BHJIOB B OTHOCUTEJIBHO OJHOPOJHBIX
yCIOBHSX cpeabl. TakuM oOpa3oMm, OHOTEOIEHO3 COCTOUT U3
HEKMBOM M KMBOM dacTel okpyxaromed cpeabl. Jlro6oit
OHOreoLeH03 UMEET €CTECTBEHHbIE TPaHUIIbI, Ui HETO XapaKTepeH
OIIPEIETICHHBIN KPYrOBOPOT BELIECTB U DHEPTUU.

JKuBble OpraHU3MBbl B 9KOCUCTEME, MEPTBBIE UX OCTATKU U UX
0TOPOCHI SABNIAIOTCS MUILEH A7 ApYrux opraHusmos. ITutarenbHble
BElIeCTBa, TakKUM 00pa3oM, MEpexoaaT U3 OJHOT0 OpraHu3Ma B
Jpyroii, 00pa3yst HEMpephIBHbIE MUIIEBbIE LETH.

Opranu3Mbl, HaceJSAIOIINEe OWOTEOIeHO03, O CBOUM (DYHKIUSM
JIEJISATCS Ha IIPOAYLIEHTOB, KOHCYMEHTOB U PENYLIEHTOB.

Hauano MULIEBBIM LETISIM JaroT MPOYLIEHTHI-
IIPOU3BOAUTENIM OPraHUYECKOr0 BEIIECTBA W3 HEOPraHUYECKOro.
OHnu YCBauBaIOT n3 OKpYXKarolen cpenbl BOLY,
HeopraHnyeckrue(MUHEPaIbHbIE) COJIH, YIVIEKUCIIBINM a3, KUCIOpOa U
C TOMOIIbI0 (POTOCHHTE3a CTPOST cBoe Teno. Crenyrolue 3BEeHbs
LU MUTaHUS COCTaBISIOT KOHCYMEHTBI, KOTOPBIE MOENAIOT Kak
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MPOJYIIEHTOB, TaK U ce0e MOT00HBIX.

KoHCyMeHTBI, = KOTOpBIE  NHTAIOTCA  IPOAYLEHTaMH,
Ha3bIBAIOTCS KOHCYMEHTaMH | rmopsaka- TpaBOsSAHBIE WM
PacTUTEIIbHOSIHBIE JKUBOTHBIE.

KoHCcyMeHTBI, KOTOpBIE NOENAIOT TpaBOsSAHBIX | mopsiika,
Ha3bIBAIOTCs KOHCyMeHTaMu [l mopsaka - IUIOTOSIAHBIE >KMBOTHBIC
(XHMIITHUKH).

XUIIHUKOB, MUTAIOMMUXCA BTOPUYHBIMU KOHCYMEHTaMH,
Ha3bIBalOT KoHCyMeHTamu I nopsnka u 1.1.

Opranusmbl,  ynorpeOssdrooume  OAMH  THUO  IHIIY,
IPUHAJJIEKAT K OTHOMY TPO(UUECKOMY YPOBHIO.

IIpoaylieHThl OTHOCATCS K IIEPBOMY TPO(PHUUECKOMY YPOBHIO,
KOHCYMeHTHI | mopsiaka - ko BropoMy, KOHCyMeHTHI I nopsnka -
TPETbEMY YPOBHIO U T.1.

JlonoynHUTENbHBIE 3BEHbS B MHILIEBOM LIENHM COCTABISAIOT
JneTpuTodaru, KOTopble MUTasICh OTXOAAaMHU U TPyIlaMH, MOTYT CTaTh
00bIUel XUITHUKOB (HAIIP., MypaBbe]l MUTAETCS MYpPaBbSIMH).

B  koHume numeBoM  HenuM  HAXONATCA — PELYLETHI
(IecTpyKTOpBI), KOTOpbIE MPEBpAIlalOT OTMEpIlIee OpPraHuYecKoe
BEUIECTBO B  HEOPraHWYECKHUE COENMHEHUs  (MUHEpaJbHbIE
BEIIIECTBA).

[lepeuncneHHble KOMIIOHEHTBHI OMOreoneHO3a COCTaBIISIO
Tpopuyeckue YpOBHHM, CBSI3aHHbIE OOMEHOM U  IEPEHOCOM
MUTATENbHBIX BEIIECTB U YHEPTHUH.

Opranu3mbl pa3HbIX TpPOPUUECKHX YPOBHEH  00pasyroT
NUIIEBbIE IIEMH, B KOTOPHIX BEIIECTBA M DSHEPIUs CTYNEHYaTO
nepefalTcs ¢ YpPOBHS Ha ypoBeHb. Ha kaxxaoM Tpodudeckom
ypoBHe ucnoaszyercs 10% 3Hepruu nmocTynuBIIet 6MoMacchl.

[IumieBple HemM OOBIYHO COCTOST M3 3—5 3BEHLEB,
HaIpuMep:

1) pacTeHuss — KOpoBa — YEJIOBEK;

2) pacteHus — 00Kbsi KOPOBKAa — CHUHUIIA — SICTPEO;

3) pacTeHuss —Myxa — JIATyIIKa — 3Mes — Opell.

[TueBble nenu ObIBAIOT AETPUTHBIMU M NACTOUIIHBIMH.

B neTpuTHBIX NUIIEBBIX LEMSIX NUIIEH CIyXaT MEpPTBBIE



OpraHMYeCcKHe BelecTBa (MEpTBBIC TKAHUM PACTEHUH — TpUOBl —
MHOTOHOXXKH — XHWINHbIE Kienu — Oakrtepun). IlacTOuniHbie
IIUIICBBIC HCIINU HAYMHAKOTCS C ) KUBBIX CYIJ_[CCTB.

IIpocThie U CI0XKHBIC MMUIIEBBIC IETTH CBSI3aHBI MEXKIY COOOM,
o0pa3yst o0mupHyto ceTh. OHa Tak U HA3BIBACTCS MUIIEBAs CETh.
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[Io cnocoOy TOMy4YeHHUs OPTraHUYECKUX BEIISCTB LIS
MUTAHKUS JKUBbIE OPTaHU3MBI JENATCS Ha JBE OONbIINE TPYIIbl —
aBTOTPO(]BI U TETEPOTPODHI.

ABTOTpO(HBIE OpraHU3MbI CIIOCOOHBI W3 HEOPTAaHHMYECKHUX
BEIIIECTB CHHTE3MPOBATh Oprannveckue. HeoOXxomumeie it CHHTE3a
HEOPraHMYECKHE BEIECTBA OEpyTCS M3 BO3IyXa, MOYBHI WIIH BOJIBI.
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Tak, Hampumep, IpPU CHUHTE3€ HCIOJIb3YETCS YIVIEKUCIBIM ra3, B
MOJIEKYJIbl KOTOPOTO BXOJAT aTOMbI Yyriepoja. YTJIepoJ BXOAUT B
COCTaB BCEX OPraHMYECKUX BEIIECTB.

Jlis cuHTE3a OpPraHMYeCKUX BEIIECTB M3 HEOPraHWYECKHUX
HeoOxoauMma sHeprus. BonbIIMHCTBO aBTOTPO(HBIX OPraHU3MOB (B
TOM YHCJIE€ PACTEHMs) MCIOJB3YIOT SHEPIUI0 COJIHEYHOI'O CBETA.
CuHTe3 OpraHMYecKUX BEIIECTB MOJ JeHCTBUEM COJHEYHOTO CBETa
U3 HEOpraHM4Yeckux HasbiBaeTcsd (oTocuHTe30M. OpraHusmsl,
CHOCOOHBIE K (POTOCHHTESY, Ha3bIBAIOTCS (POTOTpOdamu.

Jlnst porocuHTE3a HEOOXOJUMO BEIIECTBO  XJIOPO(HILI,
KOTOPBIH y OOJBIIMHCTBA PACTEHHH COJCPKHUTCS B CIICHUAIBHBIX
KJIETOYHBIX OpraHeluiax - XJOpoIulacTax.

OpnHako HEKOTOPbIE OPraHU3MbI (B OCHOBHOM psiJl OaKTepHil)
HOJYYal0T SHEPrur0 JJisi CHUHTE3a OpraHUYeCKUX BELIECTB W3
HEOPTraHMYECKUX W3 DHEPrUM XHMHUYECKHUX CBS3€H pa3IHUHBIX
BelecTB. Takue opraHu3Mbl Ha3bIBAIOTCS XeMOTpodamu, a mpouecc
TaKOTO CHHTE3a - XEMOCHHTE30M.

I'erepoTpodHble  OpraHM3Mbl IONYYalOT OpTraHUYEcKue
BEIIIECTBA CBOETO TeJla U3 MOTJIOIEHHBIX MU APYTHX OPraHUYEeCKUX
BemectB. K rereporpodam mpuHagiexar BCe >KUBOTHBIE, TPUOHI,
MHorue 6aktepun. ['erepoTpodsl muTaroTCs MO0 pacTeHUsAMH, JTUOO0
JIpYTUMHU reTepoTpodamu, Tu00 UX OCTaTKaMH.

Ecnu Ob1 He O6bUT10 aBTOTPO(OB, TO reTepoTpPOdBl HE CMOTIIH
061 HTh. [109TOMY OYEeHb Ba)KHO OXPAaHATH PACTUTEIHHBINA TMOKPOB
3emin. PacTeHus NaloT HaM HE TOJIBKO MUINLY, HO M KUCIOPOJ JUIS
JIBIXaHUS.

Lens nUTaHUS IKOCHCTEMBI



Hcemounux snepeuu
(coanye)
Asmompodei Iemepompodu
 J
/ Koxcymernmor 1]
[Mpodyyenmai | . . . . . Ko:coy;:axumau - ngpxdxa
- | (¢umopazu) — | (soopaeu)
Munepasonvie |
seujecmsa

IIpakTuyeckas padora Nel9

Cpasnumenvnas Xapakmepucmuka NPUpPOOHbIX IKOCUCHEM U
azporkocucmem ceoer MECHmHOCHU.

Ilens: BBIABUTH 4YEPTHl CXOJCTBA W pa3iM4Yhsl €CTECTBEHHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM.

Xo0 pabomeur:

1. JlaTh OLEHKY ABMXKYLIMM CHUJaM, (QOPMUPYIOLIUM MNPUPOAHBIE
HKOCHCTEMBI M arpodKOCUCTEMbI: JEHCTBYET Ha HKOCHUCTEMY, HE
JENCTBYET Ha DKOCUCTEMY, IEHCTBHE HANPABIEHHO Ha JOCTUKECHHE
MAaKCUMaJIbHOW  MPOAYKTHMBHOCTH, JECHCTBHE Ha OJKOCHCTEMY
MUHUMAJIBHO!

JBUKyIIIME CUTTBI [Ipuponnas Arposkocucrema
9KOCHCTEMA

EctectBeHHBII 0TOOD

NckyccTBeHHBIN

oT00p

2.011eHUTh ~ HEKOTOpbIE  KOJUYECTBEHHbIE  XapaKTEPUCTHKH
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sKocucTeM ( MEHbIIE — OOJIbIIIE):

[Tpupoanas sxocucremMa | Arpo3kocucreMa

Bunosoii coctaB

IIpolyKTHUBHOCTB

3. CpaBHUTH NPUPOJHYIO SKOCHUCTEMY M arpoleHo3, BbIOUpas
MIPaBUJIbHBIE XapaKTEPUCTUKU U3 MIPEJIOKEHHBIX BAPUAHTOB!

- HAJIMYUE B LEMSAX MUTaHUS PEAYIIEHTOB,;

- BKOCUCTEeMa YCTOWYHMBA BO BpeMeHU 0e3 BMEIIaTeIbCTBA YEIOBEKA;
- HAJIMYUE B LEMAX MUTAHUS IPOIYIICHTOB,

- HaJIM4Me B LENsIX MUTAaHUS KOHCYMEHTOB;

- 4acThb SHEPrUM WIM XHMHUYECKHX BEIIECTB MOXXET MCKYCCTBEHHO
BHOCHTCSI YEJIOBEKOM,;

- OCHOBHOUM UCTOYHUK 2Hepruu — CoJHIIE;

- 00s13aTENIbHBIM 3JIEMEHTOM IIeTIeH MUTAaHUsl SBJSETCS YENIOBEK;

- BKOCUCTEMa OBICTPO pa3pylIaercs 6e3 BMEIIaTeIbCTBa YEI0BEKa,

- YeloBeK c1a00 BIHSET Ha KPYTOBOPOT BEIIECTB;

- HEOPTaHMYECKHE BEIIECTBA W3BJICKAIOTCS TMPOAYIEHTAMU U3
MOYBBI, YIATSAIOTCS U3 SKOCUCTEMBI,

- XapaKTepU3yeTCsi MHOTO0Opa3ue IKOJIOTHIECKUX HHIII.

4. Cpenaiite BBIBOJ O CXOACTBE M Pa3IMUUU MPUPOJIHBIX SKOCUCTEM
U arpo3KOCUCTEM.

Cooeprcanue omuéma:

1.3amonHenue TadIue! 1.

2. 3amojHeHyEe TaOIHIIEI 2.

3.CpaBHEHUE IPUPOTHOMN IKOCUCTEMBI U arpoLIEHO3A.
4 BrIBO.

5.0TBETHI Ha KOHTPOJIbHBIE BOITPOCHI.
Koumponwsnosie eonpocwi:

1. JlaiiTe onpeeneHust 5KOCUCTEMBI M arpolieHo3a.
2. [Toyuemy mpupOIHBIE SKOCHCTEMBI OOJee YCTOWYHMBBIC, YEM
UCKYCCTBEHHbIE?

Kpumepuu ouyenku:

7



B pesynbrare BHIOIHEHUS PA0OTHI CTYACHT

-BJIaJieeT OMOJIOTUYECKOM TEPMHUHOJIOTHEH;

-J1a€T MOJIHbIE OTBETHI HA BOIIPOCHI;

-IPAaBUJIBHO  ONpeNeNsieT ABWXKYIIME CUJIbl, (OopMUpYIOIIKE
IIPUPOJIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI ;

-OLICHUBAET KOJIMYECTBEHHBIE XapaKTEPUCTUKU HSKOCHUCTEM -
IPOAYKTUBHOCTb U BUJ0BOM COCTaB;

-CaMOCTOATEIBHO U O LEeNH PabOThI JieJ1aeT BHIBO/I.

Kpamkuit meopemuueckuit mamepua:.

[Ipupoausie 9KOCHUCTEMBI - MEepPBUYHBIC €CTECTBEHHBIE
JJIeMEHTapHble eAuHUIBI Onochepsl, chopMupoBaBIIMECS B XOIE
HBOJIIOIMM CO 3HAYUTEIBHBIM KOJMYECTBOM BHJIOB KHUBOTHBIX U
pacTeHui, B KOTOPBIX TOCHOACTBYIOT IMOMYJISIUM HECKOJIbKUX
BUIOB. MM CBOWMCTBEHHO YCTOMYMBOE JUHAMHYECKOE PAaBHOBECHE,
JocTuraemMoe camoperyisuue. IIpoayKTUBHOCTh  3KOCHUCTEMBI
OTpeeNsieTcsl MPUCIOCOOUTENbHBIMU OCOOEHHOCTSIMU OpPraHU3MOB,
YYaCTBYIOIIMX B KPYroBopoTe BemiecTB. [lepBuuHas mnpoaykKuus
UCIIONIb3YETCSl )KUBOTHBIMU M YYacTBYET B KPYTOBOPOTE BEILECTB.
«IloTpebnenue» MIPOUCXOIUT MOYTH OJIHOBPEMEHHO c
«pou3BOACTBOMY».  [IpupoaHble  HKOCHMCHUCTEMBI  OTIMYAIOTCS:
0oNbIIUM BHJIOBBIM paszHooOpasuem, YCTOMYHBOCTBIO
(cTaOMIBHOCTBIO) , TOJIHBIM KPYTOBOPOTOM BEIIECTB.
ATpOIKOCHCTEMBI - BTOPHYHBIE TPaHC(HOPMUPOBAHHBIE YEITOBEKOM
HCKYCCTBEHHBIE dJIEMEHTapHbIE eIUHUIBI O1OoCchepsl ¢ TOCTIOCTBOM
MOMyJSUA OAHOTO BHJA pAcTeHUsT WIM >KUBOTHOro. OHH
YCTOMYHMBBI U XapaKTEPU3YIOTCS HEMOCTOSIHCTBOM CTPYKTYPBI CBOEH
6uomaccel.  [IpoAyKTHMBHOCTH  arpO3KOCHCTEMBI  ONpEeNsieTcs
YPOBHEM  XO3SIICTBEHHOM  JESATENbHOCTM U 3aBUCUT  OT
SKOHOMUYECKHX M TEXHUYECKUX BO3MOXKHOCTEH. Yporkail cobuparot
JUTSL YIOBJIETBOPEHUS MOTPEeOHOCTEW dYeloBeKa M Ha KOPM CKOTY.
JKuBoe BeniecTBo HEKOTOPOE BpeMsl HAKAIIJIMBAETCS, HE PACXOAYSACH.
HaubGonee BbICOKasi NPOAYKTUBHOCTh pAa3BUBACTCA JIUIIh Ha
KOpPOTKO€ BpeMs. ATPO3KOCUCTEMBI OTIMYAKOTCS: HEYCTOUYMBOCTb,
3aBUCUMOCTh ~ OT  4Y€JOBEeKa, OOJbIIME  3aTpaThl  HHEPTHUH,
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(mectunmabl), HU3KOE  BHJOBOC  pa3HOOOpasWe,  HEMOJHBIA
KPYrOBOPOT BEIECTB (OTCYTCTBHE KOHCYMEHTOB, T. €. MPOAYKIIHIO,
IIPOU3BENCHHYIO  PAacTEHMSIMM,  U3BJIEKAET  HENOCPEICTBEHHO
YEIIOBEK).

CX0/1cTBO IPUPOJHON FIKOCUCTEMBI U arpoLIEHO3a:

1.5IBnsAroTCS  OTKPBITBIMU ~CHCTEMaMu (Hampumep, MOTJIOUIat0T
COJIHEUHYIO SHEPTUIO U3BHE).

2. BHyTpm Kaxaoro u3 HHX JACHUCTBYIOT (AKTOPBI DBOJIIOIUU
(MCKyCCTBEHHBII ~ WJIM  €CTECTBEHHBI  oTOOp, Ooppba 3a
CYIIIECTBOBaHHE, HACJIEICTBEHHAS H3MEHYUBOCTB)

3. HmeroT CcXOAHYI CTPYKTYypy (COCTOST W3 HPOAYLIEHTOB,
KOHCYMEHTOB, PEAYIIEHTOB).

4. 1 B TOM M B JpyroM OHOreoueHo3ax [JEHCTBYET NpPaBUIIO
9KOJIOTHYECKON MHpaMUIbI.

5. B ocHoBe cooOmecTBa JeXaT MPOIYLEHTH (aBTOTPOQHBIE
OpraHU3MBbl), HEMOCPEICTBEHHO HCIOb3yomue 3Hepruto ConHia
JUISL CHHTE€3a OpPraHMYEeCKUX BEIECTB.

6. B buoreorieHo3ax J1t000ro THIMA CYIIECTBYIOT LIEMTU MUTAHUS
Paznuuus npupoiHOi SKOCUCTEMBI U arpoLieHo3a:

1.DxocucreMa npupoaHas HMMeEET 3aMKHYTBIM KPYrOBOPOT BEILECTB,
a MCKYCCTBEHHAs 9KOCUCTEMA — HE3aMKHYTBIH.

2. llemp mUTaHUS B TPUPOAHON HKOCHCTEME OoJiee CIIOKHas,
coctouT M3 3-6 3BeHbeB U Oosiee ycroiumBas. lLlenp nuTaHus
HCKYCCTBEHHON IKOCHCTEMBI 00Jiee MPOCTasl.

3. UckyccTBeHHas SKOCHCTEMa CO3/JaHa YeJIOBEKOM, a €CTECTBEHHas
HKOCHUCTEMA MTPUPOION.

IIpakTyeckas padora Ne2(

Ananuz u oueHka nocieocmeuil coOCMEEHHOU O0esmeaIbHOCmU 6
OKpydcarowieli  cpeoe, 2100anNbHBIX IKONOCUYECKUX Npodiem u
nymeil ux peuienus

Ileny:  mpoaHaMU3UpPOBaTh  MOCHEJICTBUAMH  XO3SHCTBEHHOM
NEeSTeNIbHOCTH  4YelloBeKa B  OKpYyXKarolllel  cpene, BBIIBUTH
rJ100aIbHBIE HKOJIOTHYECKUE TPOOIEMBI U IIYTH UX PEILICHHS.
Cpeocmea o0yuenus: Kapta SKoJorHueckwe mpodsembl Poccuw,
pedeparbl, BBINOJIHEHHBIE CTYACHTAMH 10 JIaHHOHW  TEME,
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uH(pOpMaIUs U3 MEPUOJUICCKON MeYaTH O BIMSHUM JCSITEILHOCTH
YyeloBeka Ha Owocdepy W OKpYKAIOIIYIO Cpely, KOMIBIOTED,
MPOEKTOP, JKPaH, BUACOPOIHK «AHTPOIIOTCHHOE BO3/CHCTBHE Ha
ouochepy» , yaeOHHK 0011el OMOJIOTHH.
Xo0 pabomeur:

1. Ipoumrath TEeKCT «OCHOBHBIC JKOJIOTUYECKHE MPOOIEMBI
COBPEMEHHOCTHY Y4eOHUKA 00IIeH OMOIOTHH.

2.IIpocnymaThk COOOIIEHUS CTYIEHTOB TI0 TEME.

3.3anoyHUTh TAOJIUILY:

DKOJIOrn4YecKue [Ipyunnel [Iytn pelenus

po0IeMbl 9KOJIOTHYECKUX
npoOsem

3. Cnenatp BbIBOJ 0 HEOOXOJMMOCTH U BO3MOKHOCTH PELICHUS

9KOJIOTHYECKUX MPOOIEM COBPEMEHHOCTH.
Cooepocanue omuéma:

1. 3amonHeHne TaOMUIBI HAa OCHOBE Y4YeOHOTO BHJEO,
COOOILIEHUH CTYJEHTOB, TEKCTa y4eOHHUKa.

2. Brisog.

3. OTBeTHI Ha BOTIPOCHI.

Konmponsnwvie 6onpocwi:

1.0Onpenenure (HopMBbI BIUSHHUS YeIOBEKa HA XKUBYIO MPHPOTY. 2.
Kakue skonmormdeckue mpoOiembl, 10 BallleMy MHEHHUIO Hauboiee
cephe3HbIe U TpeOyIoT HeMeIeHHoro pemieHus? [Touemy?
Kpumepuu oyenxu:

B pesynbraTe BbionHEeHNs pabOThI CTYJEHT

-BJIa/IeeT OMOJIOTMUECKOM TEPMUHOIOTHEH;

-1a€T MOJIHBIE OTBETHI HA BOIIPOCHI;

-IPAaBUJIBHO OIPEAEIAET U OLICHMBAET OCHOBHBIE JKOJIOTMYECKHE
po0JIeMbl COBPEMEHHOCTH;

-JIeJIaeT BBIBOJI HA OCHOBE JIMYHOT'O OTHOIICHUS K MpoliemMe.

Kpamxkuit meopemuueckuii mamepuan:
Coo0menue Nel.
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Hapacrtanue  COBPEMEHHOTO  JIKOJIOTMYECKOTO  KpU3HMCa  BO
B3aMMOOTHOULICHUAX HPUPOJAbI U OOLIECTBA CBA3BIBAIOT C HAY4YHO-
TEXHUYECKOM peBoyronued. IIpy 3TOM KpU3UCHBIE CHUTyaluu,
BO3HUKAIOIIKAE H3-32 MUCTOLICHMS INPUPOAHBIX PECYPCOB, YCIIEHIIHO
pa3pelIaloTcss  COBEPLICHCTBOBAHMEM  TEXHOJIOTUH  JOOBIYH,
TPaHCHOPTUPOBKH, NEpepadOTKH  TPAAULMOHHBIX  MPUPOIHBIX
peCcypcoB, OTKPBITUEM U HCIOJIB30BAHMEM HOBBIX, a TaKKe
W3rOTOBJICHUEM CHHTETUYECKUX MaTepuanoB. boisee TIpo3HbIC
CBUJIETEJILCTBA HapacTaHMsl OOLIEr0 SKOJOIMYECKOro Kpu3Huca BO
B3aMMOOTHOIIEHUAX OOIIECTBA U MPHUPOJIBI CBA3AHBI C JIerpajanueii
€CTECTBEHHBIX IIPUPOJHBIX HKOCUCTEM, BBI3BAHHOW YpPE3MEPHOH
AQHTPOIIOTEHHOW HArpy3KOW Ha HMX, POCTOM HAapOJOHACEJICHUSA U
3arpsI3HEHUEM OKpYKarollle cpenapl. B mociienHue aecsaTuineTus
CTaJI 4YacTbIMU JIOKAJbHBIE W PETHOHAIBHBIE HKOJIOIMYECKHE
KaTacTpo(bl, BBI3BAHHBIC PATUOAKTUBHBIM 3arpsi3HEHHEM CpPEIbl.
ATtoMHas O0oMOapIUpOBKa SMOHCKUX TOpOJOB XHUPOCUMBI U
Haracaku, B3pbIB CKJ1a/ia paJlMOaKTUBHBIX OTXO0JI0B HA IPEANPUATHH
«Masik» B YensgOuHckol obsacTv, aBapusi Ha 4-M 3HeproOyioke
YepuoObuibeckoit ADC mpuBenM K 3arpsA3HEHHIO PalOaKTUBHBIMU
BEILECTBAMM OTPOMHBIX TEPPUTOPHI, ITOCIEICTBHUS KOTOPBIX 10 CUX
[IOp CKa3bIBAIOTCS HA PACTEHHUSAX, XUBOTHBIX U 30POBbE JIIOJEHU.
Ceppe3Hyl0 OMacHOCTh MPEACTABISAIOT PaJMOAKTUBHBIE OTXOJIbI,
3aXOpPOHEHHBIE B CBOE BpeMs B OKeaHW4ecKux riryonHax. Kopposus
KOHTEWHEpPOB, B KOTOPBIX XPAaHATCSA 3TH OTXOABI, INPHUBEAET K
MOIIIHOMY PaJMOaKTHUBHOMY 3arpsi3HEHHMIO DKOCUCTEM OKeaHa.
Cronp ’Xe ONAacHbl 3aTOHYBIIME B MOpE Cyda C AaTOMHBIMHU
JIBUTATEISIMU.

CooOmenne Ne2.

DKooruyeckre KaTtacTpodbl pa3HOrO MacimTaba BO3HHUKAIOT B
pe3ynbpTaTe XMMHUYECKOIO 3arpsi3HEHHsI OKpyXKaroleh cpenpl. Tak,
NOCJEICTBHEM  3arps3HEHuss  aTMocdepbl  (peoHaMH  CTaJo
pa3pylIeHHe  3allMTHOIO  O30HOBOTO  JKpaHa. 3arpsA3HEHHe
aTMocdepbl OKCHIAMH Cepbl U a30Ta IMPUBOJUT K IMOSIBICHUIO
KHCIIOTHBIX JTO’KJ€H, BBI3BIBAIOIIMX M3MEHEHHE pH BOIBI M MOYBHI,
JIerpajalyio IIPECHOBOJHBIX U HA3€MHBIX DKOCHCTEM B MeECTax MX
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BBINIAZICHUA. BO BCE MEIMIIMHCKHE U JKOJIOTMYECKHUE CIIPAaBOYHUKU
BOLIUIM CBeJ€HUA O Oosie3HH MwuHamara, KOTOpash BO3HHMKAaeT Yy
JIOJEd M JKUBOTHBIX B DPE3YJbTATE 3arps3HEHUs] CPEIbl COJIAMU
pPTYTH. AKKYMYJUPYSACH B T€JIE€ >KMBOTHBIX, MHOTOKPaTHO IOBBIIIAs
KOHIIGHTPALMI0 HAa BEpIIMHAX TPO(MUUYECKUX NHPAMHJ, PTYTHBIC
COCIMHEHHUS y TEIUIOKPOBHBIX XMBOTHBIX M YEJIOBEKA BBI3BIBAIOT
TSKEIIbIE TIOPAKEHUS LICHTPAJIBHON HEPBHOM CUCTEMBI.

Kak mnpaBwio, moaM NpeaIpUHUMAOT MeEpbl, 4TOObI COKPAaTUTh
MacmTa0bl JJOKAJTBHBIX M PETUOHATBHBIX IKOJIOTHIECKUX KaTacTpod,
IPEIOTBPATUTh UX pa3BUTHE. (I BBIABIEHUS 30H UYPE3BbIYANHOU
HKOJIOTMYECKON CHUTYyallUM M JSKoJoruyeckoro Oeactsusi B Poccum
HOPUMEHSIOTCS peryJisipHble HaOMI0JeHUS U KOHTPOJIb 332 COCTOSHUEM
OKpY’Kalome cpenbl, YTOOBI OMpPEeTUTh U3MEHEHHsS, BHI3BAaHHBIE
AHTPOIIOTEHHBIM BO3JEHCTBUEM.

Takue  perynaspHble  KOHTpPOJIbHbIE  HAONIOAEHUS  HA3bIBAIOT
MOHMTOPHUHIOM. Pa3In4aroT 3K0J0rM4ecKuii MOHUTOPHHT':

1) npupoAHBIX cped — BO3AYIIHOM, TOBEPXHOCTHBIX BOJA M BOJHBIX
JKOCUCTEM, T'€OJIOTUYECKOU CPEbl U HA3EMHBIX YKOCUCTEM;

2) IpUPOAHBIX PECYPCOB.

[lensMM MOHUTOPHMHIA COCTOSHHMS NPHUPOAHBIX CpEX SBIISIOTCS
CJIENYIOLIME: OLIEHKA COBPEMEHHOI'O COCTOSIHUS;

-OIpe/ielIeHue MaciiTaboB M3MEHEHUN MPUPOAHBIX  YCIOBUI
B PE3YNIbTATE XO3MCTBEHHOM NEATEILHOCTH;

2-UCCIeI0BaHUs TEHIEHIINNA MHOTOJIETHUX N3MEHEeHUH!
JKOJIOTUYECKOTO COCTOSIHUS TEPPUTOPHUH.
Coo0imenue Ne3

MOHUTOPUHT TNPHUPOJIHBIX PECYpPCOB BKJIIOYAET HAOMIOJCHHE U
KOHTPOJIb 32 COCTOSTHUEM aTMOC(HEPHOT0 BO3/lyXa, BOJHBIX, 36MHBIX,
MHUHEpaJIbHO-CBIPHEBBIX U OMOJIOTHYECKUX pecypcoB. B pamkax
FOHEII, nporpammer OOH 1o okpyxkaromeid cpene co3aaHa
BCEMHUPHAsl CHCTEMa CIEXKEHHsS 3a COCTOSHHEM U H3MEHEHUSAMHU
6uoctepsl. B 1973 1. ero ObLIM MpeasioKeHbl OCHOBHBIE TPUHIIUIIBI
U CUCTEMbI HAOIIOICHHH, B KOTOPBIX JOJDKHBI YUUTHIBATHCS:

- BO3pacTaronias BEPOSTHOCTh OBICTPHIX M3MEHEHHH OKpYXKarouien
Cpelbl B YCIOBUSX MHTEHCH(HMKAMU COLMATBHO-3KOHOMUYECKOTO
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pa3BUTHS;

-HAJIMYME B3aWMOCBSI3U M3MEHEHHsI OKpYXarlled cpeapl U
COLIMAJIbHO-OKOHOMHMYECKOTO  pa3BUTHUs, a TaKK€ BBIJCICHUE
napaMeTpoB SKOJOTMYECKMX HW3MEHEHUH, KOoTopble Hauboee
YyBCTBUTEJIbHBI K BHEIIHUM BO3/1€HCTBUSAM;

- pAIbl JaHHBIX MO 3KOJOTMYECKUM U3MEHEHHSIM B IIPOLLIIOM.

B MoHuTOpMHIE NpPUHIUIMAIBHOE 3HAYEHHE HMEET BbIOOp
WHAUKATOPOB (IIPEIMETOB WJIU SIBICHUN, MepeMeHa COCTOSHUS
KOTOPBIX YKa3bIBAa€T Ha XapaKTep U3MEHEHUS CBOICTB OKpY:KaroIen
Cpelibl), SKOJIOTUYECKUX HW3MEHEHUH U  OINpeAelIeHHEe HUX
npuopureroB. K ymMcily NpUOPUTETHBIX HWHAMKATOPOB OTHOCSTCS
CIEeYIOIINE:

1. Duepronorpebienue, ero 3h(EeKTUBHOCTh, POJb PA3IUYHBIX
BUJIOB SHEPTUHU, UX BIUSHUE HA OKPYXKAIOLLYIO Cpeay U Ap.

2. BonHble pecypchl, UX THUIIBL, paclpe/esieHHue M0 MO0JIb30BaTeNsIM,
noTpebiieHne Ha €JUHUIy BajlOBOIO HAI[MOHAJIHHOTO MPOIYKTa U
T.J.

3. BozoOHOBisleMble TNPUPOAHBIE PECYPCHI: IIPOU3BOJICTBO
OPOAYKIMM Ha E€OUHMILY pecypcoB, [IMHAMHUKAa JIECOB U
CEbCKOXO35MCTBEHHBIX 3€MEIb U IIP.

4.YpoBeHb 3arpsA3HEHNs OKPYXKAIOIIEH CPeIbl;

5. XapakTepHucTuKa UCIIOJIb30BaHUS 3EMEITb.

OcHOBY Uil HM3y4eHHMs MAacIITabOB W TEMIIOB AHTPOINOTE€HHBIX
W3MEHEHUN Ha cylme U B MUPOBOM OKEaHE COCTaBIISIIOT CBEACHUA,
MOJIyYEHHBIE C TIOMOIIBIO JUCTAHIIMOHHBIX CIyTHUKOBBIX METOOB.

Baxuo KOMOMHHPOBaAHHOE HCIIOJIE30BaHHUE pE3yJIbTaTOB
CIyTHUKOBBIX U HA3€MHBIX HAOIIOCHHIA.

Coo0menue Ned

I[Monumanue HApPaCTAIOIIUX KPU3HUCHBIX CUTYyaIuit BO

B3aMMOOTHOUIEHHUSIX OO0IIecCTBAa M HPHUPOABI U  BO3MOXKHOCTH
r7100anbHOM HKOJOTHYECKOM KaTacTpo(dbl MOTPeOOBATIM CO3/1aHUS
JOJNTOCPOYHBIX  MPOTHO30B  pa3BUTUs Ouochepsl U CyAbOBI
4esI0Be4ecTBa. bbulM co37aHbl HECKOJIBKO KOMITBIOTEPHBIX MOJIENEN
TaKoro COIPSIKEHHOT O pasBUTHSL. ABTOpHI, HaunOosee
ONTUMHUCTUYHBIX MPOTHO30B YTBEP)KIAIOT, YTO OJaronaps HOBBIM
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TEXHOJIOTHSIM ¥ HOBOBBEJICHUSAM, MOSIBUBIIUMCS B mocieanue 20
JIET, BO3HHUKJIM pealbHble BO3MOXKHOCTH MJIsi CHUIKEHUS oObema
noTpeOJeHUsT PECYpCOB U YMEHBIICHHUS IIOTOKOB 3arps3HEHUs,
LUPKYJIMPYIOIIUX B SKOJIOTHYECKON CHCTEME, IPU OJHOBPEMEHHOM
MOBBIIICHUH KayecTBa >XWU3HU Jtojed. [lpum sTtom cuumraercs, 4To
3emisi MOXKET O0O0ECHedYWTh HAceleHWIO B 7,7 MIpJ 4YeIOBEK
KOM(OPTHBIC YCIIOBUS KU3HH TPU BBICOKOW €€ MPOJOJIKUTEIBHOCTH
Y CHUYKEHUE YPOBHS 3arpsA3HEHUS] OKPYKAOIIEH CpeJibl.

KonBeHuuss o0 coxpaHeHuM OHOJOTMYECKOTO pa3HOOOpasusl,
noanucanHas B Puo-ne-XKaneiipo, 6buta patudunuposana Poccueit
B 1995 r. [IpoBo3riamas o01el 3ajaueil uenoBeyecTBa COXpaHeHNe
OHOJIOTUYECKOT0 pa3zHooOpasus (’KUBOTHBIX, pacTeHui,
HKOJOTUYECKUX CHCTEM) U YCTOMYHMBOE HCIIOJIb30BAHHE BCEX
OMOJIOTHYECKHX PECYpCOB B HMHTEpEcax HBIHEUIHEr0 U OyaylInx
MOKOJICHUH JIOJIeH, KOHBEHLUS PEKOMEHIYeT TocyldapcTBaM -
yuyacTHUKaM  pa3pabaThiBaThb  HAIlMOHAIbHBIE  CTpaTerMul U
MPUHUMATh HEOOXOJIUMBIE 3aKOHOJATEIbHBIE aKThl, (OPMHUPOBATH
CHUCTEMBI OXpaHSEMbIX TEPPUTOPUM, COIAEHCTBOBATH COXPAHEHHIO
HKOCHCTEM M KM3HECTIOCOOHBIX MOMYINALUNA, MPUHUMATh MEPHI MO
BOCCTaHOBJICHUIO penKux BUJIOB, MOOIIPSTH 9KOJIOTO-
MPUPOJOOXPAHHOE TMPOCBEUICHUE W HAy4HbIe HCCIIEJOBAHUSA
O6uopa3zHooOpa3us. 0c000 OTMEUaeTCs 00S3aTeNbHOCTh MPOBEICHUS
HKOJOTUYECKUX JKCIEPTH3 HPKOHOMHUYECKUX IMPOEKTOB C YYACTUEM
MIPUPOIOOXPAHHON OOIIIECTBEHHOCTH.

B konne XX cronetus mMupoBas LUBWIM3ALMSA BCTYNHIIA B TAKOH
9Talm CBOETO Pa3BUTHS, KOTJa Ha IEPBOE€ MECTO BBIIBUHYJIUCH
npoOyieMbl  BBDKUBAaHUST W CAMOCOXPAHEHHS  YeJIOBEUYECTBa,
COXpaHEHHUs OJarompusTHON IJIs KU3HU OKPYKAIOIIEH Cpeasl U
palMOHAIBHOTO WCIIOJIb30BaHUS MIPUPOTHBIX pecypcoB.
CoBpeMeHHBIN 3Tal Pa3BUTHUS YEJIOBEUECTBA OOHAXUI MPOOJIEMBI,
CBSI3aHHBIE C POCTOM HAcCeJIeHHs] 3eMJIM, MPOTHUBOPEUUS MEXKAY
TPAAUITMOHHBIM  XO3SHUCTBOBAHUEM W  HAPACTAIOIIMM  TEMIIOM
MCIIOJIb30BAaHUS TPUPOIHBIX PECYPCOB (B TOM YKCIIE UCUEPIIAEMBbIX ),
3arpsi3HEHHEeM  Ouocgepbl  MPOMBINUIEHHBIMH  OTXOAaMH U
OTPAaHUYEHHBIMHU €€ BO3MOXKHOCTSAMHU K MX HeWTpanuzauuu. OcTpbie

7



COLIMANIbHBIC  MPOOJIEMBI  TOCJIEIHEr0  BPEMEHH  HECKOJIBKO
OTOABUHYJIM Ha BTOPOM TIJaH OOECHOKOEHHOCTh  HAIUX
COOTEYECTBEHHHKOB  HApacTalOUUM  YXYIIICHUEM  COCTOSIHUS
OKpyXaroliel cpenpl, 4To ObUI0O OTMeueHO Ha Btopom
Bcepoccuiickom cbe3ie 1Mo oxpaHe HPHUPOAbI, MPOXOAUBIIEM 3—5
utoHsa 1999 rona B Caparose.

HPUJIIOXKEHHUE

[Tpunosxenue 1.

JHeprocoepeskeHue B ObITY

W3 Bceit motpebisieMoid B OBITY SHEPTHUH JIbBHHAS 10JIT — 79 % unet
Ha OToIUIeHHe nomemenuii, 15 % »sHeprum pacxomyercsa Ha
TEIUIOBbIE IIPOLECCHI (HArpeB BOJbl, IPUTOTOBJIEHUE UL U T.1.), 5
% oHepruu moTpeOssieT 3JeKTpuYeckas ObIToBass TexHUKa u 1%
SHEPrUM PACXOJYyeTCs Ha OCBEIEHUE, Pagu0 U TEIEBU3UOHHYIO
TEXHUKY.

Bam norpedyercs 1 kBTy 3Heprum 1t T0ro, 4To0bI:

e 50 yacos caymaTh paguo

e 110 9acoB OpUTHCS YMEKTPOOPUTBOU

e Ha 17 9yacoB OCTaBUTH FOpPETH JIaMITy MOIIHOCTBIO 60 BT

e 12 yacoB cMOTpETh LIBETHOU TEIEBU30P

e 2 yaca IblIECOCUTH

e  IPUHATH S-MUHYTHBIN Ty

e  HarpeTh Ha 6 TPaayCcoOB MOITHYIO BaHHY BOJIbI (150 1)

Kak ke CHU3UTB 3aTpPaThl HA OTOIICHHE M HEe 3aMEP3HYTh?

W3meHeHne TpUBBIYEK, CO3HATEIbHOE OTHOILIEHHE K
NOTPEOJICHUIO SHEPrud, YIydlIeHHEe H3OJSALUH U PEKOHCTPYKIUSA
OTONUTENIbHON CHCTEMbI, PEryJIHpOBKa TeMIIepaTypbl MO3BOJIUT
coKOoHOMHUTB 710 50 % Bceil HeoOXoaMMOH 17151 000TrpeBa MOMEIIeHU
SHEPIHH.

A) Temnepamypa éo30yxa.

C Touku 3peHHs MEAMIMHBI Haubosee OnarompusTHas IS
30pOBBSl Temreparypa B momeimneHusx - or 18°C mo 20°C.
Cuwkenne Ttemreparypsl Ha 1°C  MO3BONUT 3KOHOMUTH 5 %
oronurtenpHol dHepruu. Ilpum Ttemmeparype mnomemienuit 20°C
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pacxoj sHepruu Ha oborpes Ha 20 % Huxe, yem npu 24°C.

b) Temnepamypa cmen, oOeepeii, OKOH, 6HYMPEHHUX
noeepxnocmeil.

Yem xosiogHEE CTEHBI, OKHA, ABEPU - TEM TEIUIEE IOJIKEH
OBITH BO3IYX B MOMELICHUH JJIsI TOTO, YTOOBl BBl HEe HCIBITHIBAIN
4yyBCTBO AuckoM@opTa. Ecinu BHyTpeHHsS TeMneparypa CTeH TOJIbKO
13°C, 1o maxe mpu Temmeparype B nomenieHnu 22°C, Bam Oyner
XOJIOAHO. BBl  MOXeTe  ylydlIUTh  BHYTPEHHIOK  M30JSLHUIO
HapyXHbIX CTeH Bammx kBaptup (H€HOIUIACTOBBIE ILUIUTHI,
JEpeBsIHHbIC TaHEeNH, allOMUHHUEBas (GoJibra, TUIICOBBIM KapToH,
BOIIOK, TOJICTbIE TEKCTWIbHBbIE MOKphITUA). [Ipeumymiectsa:
JOCTYIHBIN U JCIIEBBIA CIOCO0 U30IMPOBATH KUIbE; pA0OTY MOMKHO
OPOBOIUTH MO JdTanmaM (BHaYaJle HHUIIM 3a OarapesMu, 3areM
XOJIOJIHBIE YTJIbl, TIOTOJIOK); BHYTPEHHSISI U3OJSIIMS HE TMOJTACTCS
BJIMSIHUIO TIOTOJIbl; M30JIMPOBAHHBIE M3HYTPHU IMOMEIIEHUS OBICTPO
HarpeBaroTcs

B) Bo30yuinvie nomoku — cK603HAKU.

CKBO3HAKM BeAyT K TOMY, 4YTO TIIOMELIEHHE OBICTPO
oXJaxaaeTcss M Tpedyercs emie OOJbIIE SHEPrUH, YTOOBI €ro
HarpeTh. Yepes mienu aBepeid, OKOH MPOHUKAET CHapyXHu OoJblile
XOJIOJJHOTO BO3/yXa, 4eM HaMm Heobxoaumo. Ilostomy HeoOXxoaumo
VIUIOTHUTD JBEPH, OKHA.

I') Ilompeonocms 6 cBexKeM o30yxe.

[IpoBerpuBaTh Jyullle yaile ¥ OTKPbIBaTh OKHA HEHAJO0JrO.
OTkppIBasi OKHa Ha0JIr0, Bel TepsieTe JOPOryr0 TEIIOBYIO SHEPTHUIO
Y CHJIBHO OXJIaX/1aeTe CTEHbI U MOTOJIKH.

/1) Baaxcnocms o30yxa.

Haxonsmuecs B  NHOMEUIEHHMM  HCHBITBHIBAIOT — YYBCTBO
KOMQOpTa, eciI 3HaU€HHE OTHOCUTENILHON BIQXKHOCTU HAXOJHUTCS B
uHTepBaie ot 65 % 10 35 %. CaumkoM Cyxoi BO3AyX HE TOJBKO
BBI3BIBACT KKy, HO M IOBBIIICHHBIE 3aTpaThl Ha OTOIUIEHUE, TaK
Kak "cyxocTh'" TpeOyeT MOBBIIIEHUSI TEMIIEPaTyphl AJIsl TOCTHKEHUS
gyBcTBa KoM(opra. [lomHHUTE, YTO XONOMHBIA BO3AYX (IIPU TOM Ke
OTHOCHUTEJIbHOMW  BJI&XHOCTH) CyIIe, YeM TeIUIbIA  BO3IYX.
[TpoBeTpuBas momenieHne 3uMoi 4acto, Bl mompocty oborpeBaere
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VIUIY U BBIOpAChIBAeTEe ICHBIU B OKHO. JTOT METOJ HE MPUTOACH
I yMeHblIeHHus 'cyxocTu" Bo3nyxa B nomeimieHuu. [loBecuB Ha
Oarapero ucnapuTenb C BOAOH, Bbl Oynmere uyBcTBOBaTh ceOs
XOpOILIO U MPH MOHMKEHHOH TeMIiepaType.

E) Ooesicoa.

Tennass ynmobHast ofexna B KBapTHpe - HJCAIbHBIN
“ucTouyHMK" Termiaa. YOPOLIEHHO MOXHO CUMTATh: OAMH JIETKUH
HIEPCTSHOM kKaKeT - SKOHOMHUS 25 % sHepruu Ha 000rpeB.
IKOHOMMSI JHEPTUM NPH NOTPedIeHNH ropsiyeil BOAbI
3HaeTe JIM BbI, UTO Yepe3 KpaH, U3 KoToporo kanaet Boja (10 xamnenb
B MuHyTy) BbITekaeT 10 2000 1 Boael B roa. [Ipunumare mymn -
HAMHOTO JIeHIeBIIe, YeM MpUHUMAaTh BaHHy. [Ipunumas Banny (140-
180 ;1) Bel pacxomyere B Tpu pa3a 0oJibllle SHEPTHH, YEM, IIPUHUMAS
5-MuH. ayul. PacneiumuTeny Ha KpaHax MO3BOJISIOT
3naeme nu Bol, umo
e CranbHasg Tocyla C TOJCTHIM POBHBIM JHOM OOECIEUHBaET
XOPOIINI KOHTAKT C TUIMTOM M TIO3BOJISIET YKOHOMUTH HHEPTHUIO.
HepoBHoe wunm Borayroe naHo yanuHser Ha 40 % Bpems
MPUTOTOBIICHHUS! TUIIU
e Pa3smepsl moCy/bl JOHKHBI COOTBETCTBOBATH pa3MepaM IUIMTHI.
Ecniu mocynma mama, Bam mnotpebyercss Oombllie BpeMEHH Ha
npurotoBieHue. Ecnu mocyna Benuka, Bel Tepsiete 10 30 % sHeprumn
o [lpu mpUroTOBIEHUH MUILX B OTKPBITOM MOCY/Ie PacXO/] SHEPTHH
BO3pacTaer B 2,5 pa3za YIMBHUTEIbHO, HO ()aKT, 4TO MOTEPU Teria
OJIMHAKOBHI M JUIsI YyTh MPHUOTKPBITON MOCYIbI M ISl MOCYAbI 0e3
KPBIIIKH
e Ucnonb3zys MHOro Boabl, Bbl  yBenmuuuBaere  Bpems
MIPUTOTOBJICHUS U TPATUTE OOJIBIIIE YHEPTUH.

e Brikiouas 3NEKTPUYECKYIO0 IUIMTY 3a 5 MHUHYT JI0 KOHIIA
MIPUTOTOBJICHUSI THUIIH, BBl pallMOHATBEHO HCIIOIB3YETE OCTATOYHOE
TEILIO0.

Hcnonb3oBanue crnenuaibHOW TOCYIBI - CKOpPOBApOK,
KUTSATHIEHUKOB(PPEKTUBHEE HCIIONB30BAaTh BOAY.

e , Ko(eBapok - Mo3BoJsET 3KOHOMUTH 110 30 %-40 % sHepruu u
10 60 % BpemeHu.
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Crupka
3arpyxaiTe CTUpPAIbHYIO MallMHy MOJHOCThIO. [IpoBepnTe,
HeoOxomumo s ctupats npu 90°C wmnmm pocratouno 70-80°C.
OKOHOMHUS PHEpPruu coctaBuT mpu 3ToM 0,2-0.5 kBTu Ha KaxabIi
nporecc CTUpKU. BeiObupaiite mporpaMMmy mpu CTHpPKE HE TOJBKO B
3aBHCHUMOCTH OT MaTepuajia, HO M C Y4eTOM 3arpsi3HeHus. ITO
103BOJIIET 3KOHOMUTH 110 30 % snexTposnepruu, 151 Boasl, g0 20
% crtupanpHOro mnopomka u 25 % BpeMeHH, a Takxke Oepeyb BellH.
HaubGonee S>KOHOMHBIM METOJOM CYIIKM OCTAaeTCsl HaTsSHyTas Ha
YIJIULIE WIK B IOMEIIEHHUH ISl CYLLIKM BEpEBKa. DJIEKTPOCYIIMIIKA HE
HKOHOMUYHA.
I'naxenue
['maxenne TpeOyeT CPaBHUTEIBHO MaJl0 3JIEKTPOIHEpruu (Ha 4 Kr
Beieit - 0,5 kBtu). Ho cnenyet cobmtonate ciieqyromye COBEThI:
. COpPTUPOBATh BEIIM B 3aBUCUMOCTH OT MaTepuara,
. HAYMHAThH C HU3KUX TeMIIepaTyp,
. JUIst HEOOJIBIIMX BeIel JOCTaTOYHO OCTaTOYHOTO Teria (pu
BBIKJIFOUCHHOM YTIOTE).
Ocpemenune

Hcnonb3oBaHue  mepeoBOM  OCBETUTEIBHOW  TEXHHUKHU
(sHeprocoeperaromye JaMIbl, OCBETUTEIbHbIE CUCTEMBI) MTO3BOJISET
SKOHOMUTH 110 60 % syexTposHeprur. MHOromaMoBas JIOCTpa Ha
MOTOJIKE 00ECleYnBaeT OCBEILEHHE BCEr0 MOMEIIEHUs, HO BEAET K
He)KellaTeJIbHOMY 00pa30BaHUIO TEHH NpH paboTe 3a MUCbMEHHBIM
CTOJIOM, IIBEWHOM MAIIMHOW, B YrOJKE C UIPYyIIKaMU.
[{eneHaripaBieHHOE OCBEIIEHHE, HECMOTPSI Ha MEHBIIYI0 MOLTHOCTh
JaMmIl, 00eCTIEUHT JIYUIIyI0 OCBEIIEHHOCTh 0e3 HeXeNlaTeIbHON TeHH.
Yem Oousbllie CBETa OTpPa)XKarOT CTEHBI MOMEIIEHUN, TEM MEHbIIIE
CBETOBOM MOIIHOCTH TpeOyeTcss JUIs OCBEIICHUs: Iajkas Oenas
creHa pedraektupyer 80 % HampaBIEHHOTO Ha HEE CBETa, TEMHO-
3eJIeHas OTpakaeT ToJbKo 15 %, uepnas — 9 %.

Yewm yamie Bbl BbIKITIOUaeTe OOBIYHBIE JIaMITbl HAKaJIUBaHUS, TEM
ObICTpee OHM TIEpPEeroparoT. DKOHOMUYHO BBIKIIOYATh OOBIUHYIO
JamIy HaKaJuBaHUS TOJbKO eciu Bam He Tpebyercs CBET B TeUEHHE
10 MunyT.
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