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IHOACHHUTEJIBHAS 3AIIUCKA

Metonuueckue yka3zaHUSi 1O BBIIOJHEHHMIO JIAOOPaTOPHBIX  pabOT COCTaBIEHBI B
COOTBETCTBHM ¢ pabodeld MporpaMMoOil JUCHUIUIMHBI «bBHOJOTHS» JUIsi OKa3aHWsS ITOMOIIU
oOy4aromumMcsi B OpraHu3allid U YCIEUTHOM BBIMOJHEHUU J1a00OpaTOpHBIX  paboT Mo mpeamery
«buonorus».

ConeprkaHue METOJUYECKUX YKa3aHHM COOTBETCTBYET CTPYKType ydeOHuka buonorus ans
npodeccrii ¥ CrenuaTbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MPOUIICH: YUeOHHUK IS
CTya.yupexaeHuii cpen.npod.odpazoBanus / B.M. Koncrantunor, A.I. PezanoB, E.O. ®aneena;
non pen. B.M. KoncrantunoBa. - 6-¢ m3n., ctep. - M.: M3narenbckuil LEHTp «AKageMus»,
2017.11pu n3yuyeHun OMOJIOTHH HA MPOBEACHUE JTA0OPATOPHBIX M MPAKTHYCCKUX 3aHITHA OTBOIUTCS
18 wacoB, 3 HUX 124. - 1a0OPATOPHBIX.

JlaboparopHoe 3aHsTHE - ITO OpraHu3alroHHas popma o0yuyeHUs, perIaMeHTHPOBaHHASI IO
BpeMeHu (mapa) W cocraBy (yueOHas rpymma, MOATPyNNa), Lelb KOTOpOW - CcPOpMHUPOBATH
npodeccuoHanbHbIE YMEHUS M HABBIKM B JIAOOPATOPHBIX YCIOBHUSX C TOMOIIBIO COBPEMEHHBIX
TEXHUUYECKHUX CPEJCTB.

Llenp mpoBeneHUs J1a0OPATOPHBIX 3aHATUH — KOHKPETHU3AlMsl TEOPETHUECKHX 3HAHHM,
IIOJIy4YE€HHBIX B IPOLECCE JIEKLMH, MMOBBIIIEHNE NPOYHOCTH YCBOEHHUS U 3aKPEIUICHUS U3y4aeMbIX
3HaHUNA ¥ yMeHUH. DYHKIUAMHU J1a00PaTOPHBIX 3aHITHUN SBISIIOTCS: 3aKPEIJICHHE TEOPETHUUECKUX
3HAHUW Ha TMPaKTUKE; YCBOGHHUE YMEHUH MCCIIEN0BaTeIbCKOW paboOThl; YCBOEHUE YMEHMMH
MPAKTHUYECKOM MCUXOJIOTHYECKONW pabOThl; MPUMEHEHUE TCUXOJIOTHUECKUX TEOPETHUECKUX 3HAHUN
JUIS peIleHs] MPAaKTUYEeCKUX 3a1ad; CaMOIO3HaHWE OOy4aroImuXcsi W camopa3BuTHe. TUIHYHBIC
3alaHMsl: JEMOHCTPALIMOHHBIA S3KCIEPUMEHT, WHAMBUIYaJbHbIE 3aJlaHUs, TPYIIOBbIC 3aJaHMS,
SKCIEPUMEHT B IIapax, pelieHne ICUXOJ. 3a/1a4, AeJI0Bast Urpa.

[Inan 3aHATHSA BKJIIOYAET B ceOs: BHEAYIUTOPHAS CAMOCTOSATEIbHAs MOJTOTOBKA K 3aHSTHIO;
IIPOBEPKAa TEOPETUYECKOW IOATOTOBIEHHOCTH CTYAEHTOB; WHCTPYKTHUPOBAHHME CTYJEHTOB;
BHITIOJTHEHHE TMPAKTHUYECKUX 3aJaHuii, o0OCyXIeHHe WTOroB; O(OpMJICHHE OTYeTa; OlEHKa
BBITIOJTHEHHBIX 3a/1aHUM U CTEIIEHU OBJIAJCHNUS YMEHUSIMH.

JlaGoparopHble pabOThl MOTYT HOCHTh PEMPOJYKTUBHBIA XapakTep (CTYAEHTHl MOJIb3YIOTCS
MOAPOOHBIMUA HMHCTPYKIMSMH), YaCTUYHO-TIOWCKOBBIN (CaMOCTOSATENbHBIN MON0Op MaTepuaia u
METOJIMK) ¥ MMOMCKOBBIN XapakTep (CTYAEHTHI JOJKHBI PEIIUTh HOBYIO JUIl HUX IpoOiIeMy, onupasch
Ha TEOPETUYECKHUE 3HAHNUSA).

@opMbl  opraHM3auuu: (QpoHTaNbHas, TIpynnoBas W HWHIUBUAYyalbHas. Kputepuu
3¢hHEKTUBHOCTH:

YPOBEHb CaMOCTOSITEIbHOCTH U aKTUBHOCTH CTYJECHTOB;

CTeNeHb CPOPMUPOBAHHOCTU YMEHU;

YPOBEHB M XapaKTep MOUCKOBO-UCCIIEA0BATENBCKON U TBOPYECKON ACSITEIbHOCTH CTY/IEHTOB;

YIOBJIETBOPEHHOCTD CTYACHTOB U MPEMNOAABATENIEeH COCTOSBIINMCS 3aHSATHEM.

Meroauka npoBeaeHHs JJAOOPATOPHOTO 3aHATHS BKJIOYaeT B ceOs TPH 3Tara: MOJArOTOBKY K
1ab0paTOpHOMY 3aHSTHUIO, €T0 MPOBEICHUE U IICUXOJIOTUYECKUIN aHAIIN3.

Ha mnoaroroBuTensHOM »JTame menarory HeoOXOAMMO Ha Kaxaoe pabodee MeCTo
MOJTOTOBUTh METOJIMYECKHE PEKOMEHJAIMM 1O BCEM JabOpaTOPHBIM 3aHATHSIM C TMOAPOOHBIM
OIMCaHHEM BceX TPeOOBaHU U AEUCTBUI CTYIEHTOB. 3aTeM MpenoaaBaTelb J0JKeH oTpadoTaTh Ha
KOMITBIOTEPE BECh XOJ JIaOOpAaTOPHOIO 3aHATHUS, NPEIYCMOTPETh BO3MOXHBIE COOM W TYyTU
ycTpaneHust ux. Ha aTom xe 3Tane HeoOX0AMMO MPOBECTU CO CTYAEHTAMH OOIINI MHCTPYKTaX MO
TEXHHKe 0€30MacHOCTH ¢ 00s3aTelbHON perucTpaiuei B )KypHaje U MoJ JU4Hyo pocnuck. Kpome
3TOr0, CTYAEHTaM HEOOXOAMMO JaTh 3aJaHHe MO HM3YYEHUIO TEOpHHM IO TeMme, KoTopas Oyaer
oTpabarpiBaThCsi Ha JabopaTopHOM 3aHATHH. B KoHIe 3aHATHH Bca pabora odopmisiercss B
YCTAHOBJICHHOM TOpsAJKe. BbIomHeHHass CTyJeHToM JaloparopHas paboTa OLEHHBAETCS
npenojaasaresnieM. Ha 3akimiouuTenbHOM JTare IMeAaror aHajlu3upyeT HpoBeleHue J1adopaTOpHOro
3aHATHUS C O3ULKU ero 3(P(PEKTUBHOCTH, /I€TaeT BHIBO/IBI.

Kputepusamu olleHKH pe3yabTaToB padOThl 00yUaIOLIErocs sBISIFOTCS:

- YpOBEHb OCBOEHHUS y4eOHOrO MarepHuaa;



- YMEHUE UCII0JIb30BATh TEOPETUUECKUE 3HAHUS IIPU BBIIOJHEHUN IPAKTHYECKUX paldoT;

- YETKOCTb U CTPYKTYPUPOBAHHOCTb U3JIOKCHHS OTBETA;

- oopMIIeHHE MaTepuana B COOTBETCTBUH € TPEOOBAHHUSIMHU.

O1eHKH 32 BBIOJIHEHUE MPAKTUYECKUX PabOT BBICTABIIAIOTCS IO MATHOAUTBHONU CUCTEME H
YUUTBIBAIOTCS KaK I10KA3aTeIM TEKYLEH ycreBaeMOCTH 00yUaroIuXxcs.

Tembl 1a00paTOPHBIX 3aAHATHIA: 4achl

Jlabopamoproezanamue 1. Xumudeckasi OpraHu3anusi KIeTKH. 2

Jlabopamoprnoeszanamue 2. CTpoeHUE KICTKH: SAPO, IUTOIUIA3Ma, OPTaHOMIbI 2
KJICTKH.

Jlabopamopnoe  3amsamue 6. Cenekuuds  pacTeHUM, IKUBOTHBIX U 2

MHUKPOOPIraHHU3MOB. buorexHomorusa. OcTeTHYECKHE aCHEKThl OHOTEXHOJIOTHMH H
KJIOHUPOBAHUA.

Jlabopamoprnoezausamue 7. Bupn, ero kpurepuu.llonmynasiuu, W3MEHEHHS 2
reHo(OHa MOIMYJISIHN, TeHETUYECKHA COCTaB NOMyJIsuid. BumnooOpazoBanusi.

Jlabopamoprnoezanamue 8.  OCHOBHBIE  HampaBlIE€HUS  HBOJIOLMOHHOTO 2
nporecca. [J1aBHbIE HAPaBIEHUS SBOJIIOLUU OPTAaHUYECKOTO MHUPA.

Jlabopamoprnoezanamue 9. Bo3HukHOBeHHEe >XuM3HM Ha 3emuie l'umoreza o 2
MIPOUCXOKICHHUH KU3HU. COBPEMEHHBIC MTPEICTABICHUS O TIPOUCXOKICHUN JKU3HH.




IMPUJIOKEHUA

JlaGoparopHoe 3anaTue 1. XuMuueckas oprauusanys Ki1eTki. Heopragndeckue Belecrsa
KJIETKH.

3ananus k padore:

VYyamuecs: BHIIOTHAIOT pabOTy MmapamMu B COOTBETCTBUHU C METOJUYECKUMH yKa3aHUSIMU U
3aHOCST PE3yJbTaThl B MPAKTUYECKYIO TeTpaab. [lepen Hauanom paboThl MpernogaBaresib MPOBOAUT
MHCTPYKTaX 10 TEXHUKE 0€30MaCHOCTH.

OnbiT 1. XuMudeckne cBoiicTBa KapOOHaTa KaJbLUsl M ero 3HA4YeHHe I KHBBIX
OPraHM3MOB.

a). B mpobupky momectute 1T CKOPIIyIBI KYPpHUHOTO S, 100aBBTE 3 MII COJITHON KHUCIIOTHI.
3anuiuTe HaOMIOCHHUSI, COCTaBbTE YPaBHEHUE XUMUYECKOU PEaKIUu.

OcHOBY CKOpJIyIIbl KYpUHBIX SIUI] COCTaBIIsIeT KapOoHar HaTpusl. [Ipu B3aumozeiicTBuu €ro ¢
KHUCJIOTOM MPOUCXOJUT PACTBOPEHUE COJIU U BBIJCIICHUE rasa:

CaCOs + 2HCI —> CaClz + CO,l + H20

0). JIeMOHCTpAIIMOHHBINA OIBIT: MOMECTUTE CHIPOE€ KYPHHOE S0 B PacTBOP COJSHOM
kuciotel Ha 30 munyT. Kakue muamenenus naOmomaete? CrenaiiTe BBIBOA O COCTaBe 000JIOUYKU
SIMIIEKJIETKA KYPHULbI U BIMSIHUM HEOPIaHUYECKUX COJIEH Ha ee CBOMCTBA.

[Tox neficTBHEM COJITHOW KHCIIOTHI 000JI0YKA SHIIEKJICTKH KypHUIbl CTAHOBUTCS MSTKOM. Tak
KaK OCHOBY CKOPJYIIbI KypUHOTO fIiilla COCTaBIseT KapOOHAT KaJlbIlHs, MOKHO CAENaTh BBIBOJ, YTO
MMEHHO OH OOYyCIIaBJIMBAET TBEPAOCTh CKOPIYIBI M OOCSCIICUYMBACT €€ 3AMMUTHYIO (YHKIHIO IS
KJIETKH.

OnbiT 2. XuMnueckue cBoiicTBa ¢ochara KaJbUUsi U ero 3HAYeHHe JIA KHBBIX
OPraHU3MOB.

a). B mpobupky momectute 0,1t docdara kampius, no6aBbTe 2 MII CEPHOW KHCIIOTHI
3anuimnTe HaOMOACHUS, COCTaBbTE YPABHEHUE XUMUYECKON PEAKIIHH.

®docdar kanplysg COCTABISET OCHOBY KOCTHOW TKaHM. B pesynbrare peakiuu MpoUCXOIUT
pactBopeHHe (ocdara Kaiablus B KUCIOTE:

Caz(POs4)2 + 3H2SO4 —> 3CaS0O4 + 2H3PO4

0). JIeMOHCTPAIMOHHBIN OIBIT: IOMECTUTE KYPHHYIO KOCTh B PACTBOP COJITHOM KHCIIOTHI Ha
6 - 8 yacos. Kakue nsmenenus Haomronaere? Caeinaiite BBIBOJ O COCTaBE KOCTHOW TKAHU U BIIUSIHUAU
HEOpPraHMYecKux coijieil Ha cBoiicTBa kocTed. (ONBIT 3akiajbIBaeTCs 3apaHee, ydalluMcs Ha
3aHSTUU TOJBKO JEMOHCTPUPYIOTCS MOJyYEHHbIE PE3YIIbTaThl).

B cocraB xocrell BXOIAT HEOpraHMYECKHE M OpraHMuYecKHe BemecTBa. Heopranmdeckue
BEIIIECTBAa KOCTEH TMPENCTaBICHbI B TEpByl odepenapb HepacTBOpuMbIMU coisiMu (Cas(POs)2 u
CaCOgz). KapboHnar kaipliusi MpuUIaeT KOCTSIM HpOYHOCTh. OpraHuueckue BELIeCTBa MPUAAIOT
KOCTHOM TKAaHM 3JacTUYHOCTh. [lom neicTBHEM CONSTHOM KHCIOTHI MPOUCXOIHUT PAacTBOPEHHUE
KapOOHaTa Kalbliis, B pe3yibTare 4ero KOCTHas TKaHb TepsieT TBEPIOCTb U KOCTh CTAHOBUTCS
THOKOM.

OmnbiT 3. KauecTBeHHas peaknus Ha ¢ochar-uoH.

B npoOupky Haneiite 2 kamnu pactBopa ruapodocdara Harpus, 100aBbTe 2 Karjiu pacTBoOpa
XJIOpHJIa aMMOHMS U 2 KaIlJIM PacTBOpa THAPOKCUIA aMMOHHS, a 3aT€M 2 KaIUIM pacTBOpa XJIOpHaa
Marausi. 3anuiuTe HaOlItoAeHHsI, COCTaBbTE YPaBHEHNE XUMUYECKON PEaKIUH.

B pesynbrare peakiuu Bbinagaet 6enblii ocaqok pocdara Maruus aMMOHHMS:

Na;HPO4 + MgCl, + NHsOH —> MgNH4PO4l + 2NaCl + H.0

OnsIT 4. B3anmoaeiicTBie NEPOKCHAA BOAOPOAA ¢ OeJIKaMM KJIECTKH.

B dersipe npoOUpKU MOMECTUTE COOTBETCTBEHHO CHIPOIl M BapeHbI KapTodelb, ChIpoe U
BapeHoe Msco. B kaxyro mpoOupky nobaBbre 1o 3 Mul mepokcuaa Bojoposaa. Kakue naMeHeHus
Habmonaere? CrenaiiTe BBIBOA O BIMSHUU TEPMHUECKON 0OpabOTKM Ha CTPYKTYpYy U (QYHKUUU
Oernka Karanasbl.

B TkaHsX JXMBOTHBIX M pacTeHHUIl cofep UTcs (epMEeHT Karaja3a, KOTOpPbIM KaTaau3upyer
pEeaKLUIO pa3IokKEeHHsI IEPOKCHIA BOAOPOA:



H202 —> Oz + H20

3a cyeT aAeWcTBUA Karaja3bl IpH J100aBIEHUM NEPOKCHAA BOAOPOAA K CHIPHIM MSCY U
KapTodento HaloaaeTcs BIICTICHHE Ta3a.

ITo cBoeit xumuyeckoi npupoae Bce (pepMeHTHI sBisitoTcs Oenkamu. [Ipu Tepmuueckoit
00paboTKe MPOUCXOAMT ACHATypalusi OENKOB, BCICACTBHE YErO Karaja3za TepsieT CBOM CBOMCTBA U
pas3ioxeHue MepoKCrIa BOAOPOAA B KJIETKAaX BapeHOro KapTodess U Msica He UJIET.

OmnbiT 5. KauecTBeHHass peaknusi Ha Kpaxmaj. QOOHapy:keHHe KpaxMaJja B KJeTKax
KaprogeJs.

a). B mpobupky Haneiite 1 mi kpaxmana u 106aBpTe 1 Karutro oxa. 3anmummre HaOIOICHHS,
COCTaBbTE€ CXEMy XHMHUECKOM peakuuu. 3areMm Harpeiite mnpoOupky. Kakue wu3smeHeHus
HaoOmomaere? CoXpaHSIOTCS JIM 3TH U3MEHEHUs TOocTe OXJIakaeHus mpoobupku. Cuenaiite BEIBOJ O
BJIMSTHUM HarpeBaHUs Ha CMEILEHUE PAaBHOBECHS B PEaKuu Kpaxmasa ¢ HOJoM.

B pesynbrare peakiun odpasyeTcst CoequHeHnEe CHHE-(HUO0JIETOBOTO 1IBETA!

I2 + kpaxmai - cuHe-(uoIeTOBOE OKpalIBaHHE

[Tpu HarpeBaHUM NPOOUPKU MPOUCXOIUT UCUE3HOBEHNE OKPACKH, a IPU OXJIAXK/IEHUU BHOBb
ee MOSBJICHHE, YTO YKa3bIBaeT Ha 0OpAaTUMOCTh PEAKIIUU B3aUMOJICHCTBUS KpaxMaa ¢ HOJOM.

0). Bo3pmuTe nmoMTHK chiporo kKaprodens u kKamHuUTe Ha Hero 1 karumo ioma. Kakue
n3MeHeHus Habmonaete? CaenaiiTe BBIBOJ O XUMHUYECKOM COCTaBe KIETOK KapToders.

[Tog neiicTBMEM #oaa TPOMCXOAUT TIOSBICHHE CHHE-(DHOJIETOBOTO OKPAIIMBAHUSA, YTO
yKa3bIBaeT Ha COJAEp)KaHHE B KJIETKAaX KIyOHs KapTodemns Kpaxmala, KOTOpBIA 3amacaercs TaM B
BU/JIE KpaXMaJIbHBIX 3€PEH.

OcywmecTBUTH peduieKCHIO 1esITeTbHOCTH.

JladoparopHoe 3ausaTHe 2. CtpoeHne KIeTKA. Snpo, muTomia3Ma, OpraHOUIbl KIETKH.

3ananus K padore:

Hean: 1.1Ipogomkuts GopMUpPOBaHUE HABBIKOB MPUTOTOBJICHHUS MUKPOIIPEIIapaToB
2.BBIsSIBUTE OCOOCHHOCTH CTPOCHHUS ...... ...... Y e Y eeennn .

3.CpaBHI/ITB KJICTKU U BBIABUTH IIPUYHUHBI UX ....... u......
4 .BBIIBUTH OCOOCHHOCTU CTPOCHUA KJIICTOK OJHOKJICTOYHBIX OPTaHU3MOB U KJICTOK M3
......... OpTraHHu3MOB

Xox padoTbl.
1.Oc00eHHOCTH PACTUTEIbHBIX KJIETOK
1. IIpuroroBeTe MUKpOIIpenapar KOKHIbl JIUCTa aMapHJIInuca
2. Haiigute n paccMoTpute
A) KJIETKHU KOXKULIBI JTUCTA
b) ycTbuna (3amMbIKaromuye KIeTKU U IeNIb MEXYy HUMH)
3. 3apucyiiTe U OAMUIIUTE YBUICHHOE




3ambikaoue KNeTkn

Yorenunan wens

Xnoponnacrel

Komuua

YoreuMunan enb—

Komnya——— —e S
XnoponnacTel —————
MeXxxnerHmK-

Ycrsnue € okpymaoupmn ¢ro
KABTKAMM KOMMUbI

4. CpaBHI/ITe KJICTKHU KOXXUIBI JIMCTA U 3aMBIKAIOIHUE KJICTKHU YCThHUI]
A) CxonctBo

K T " T.1.

CXO0ZICTBO KJICTOK OOBSICHSIETCS TEM, UTO

b) Paznuuus

KneTkn KOKHUIBI TUCTA

3ambIKaroNMe KIETKH YCThHUII

1. BecuBeTHbIe, T.K HE COJEPIKAT XJIOPOILIACTOB, T.K (YHKIIHS HE (POTOCHHTE3, a 3alIuTa
2. Toncras o6onouka, T.K GYHKIUS 3aIIUTa

3. KneTku miioTHO mpumerarT APYyT K APYTY, T.K. GYHKIHUS 3aII1Ta

Paznuuust KJI€TOK OOBSICHSIIOTCS TEM, UTO. ............

1. Oco0eHHOCTH KUBOTHBIX KJIETOK
1.IIpuroroBsTe MUKpOMpEnapaT KIETOK CIU3UCTON 000I0YKH TOJIOCTH PTa
2.PaccMotpuTe, 3apuCyiiTe U TIOIUIINATE YBHICHHBIC KIIETKA




| 3. KneTrku rjiorHo npuieraroT Apyr K

|

} ApPpYry, T.K. (hyHKllH}l I3aMTa

L
Pa3znuuus KIeToOK OOBACHSIIOTCS TEeM, ITO.ccccccccccns

II. OcobeHHOCTH 3 KMBOTHBLIX KJIETOK

1.1 l}ﬁ”l'()l()“l:'l'c MHUKpoOIpernaparT KJISTOK CIIM3UCTON ODOJIOYKH ITOJIOCTH pTra

2.PZICCMO'I‘DH re, BHDMCyﬁ'IC H IMNOAINMHUILIHMTEC YBHUIICHHBIC KJICTKH

Puc. 1. Snutenmansmnie KNETKM M3 POTOBOM NOJOCTH Henosexa (MmuKponpe-
napar): 1 — ynronnasma, 2 — o6onouxa, 3 — RAPO |

3. PaccMOTpMTE NOTOBBIM MHKPONpenapaTtT KJIeTOK KPOBH (3PHUTPOIIMTOB) JIAIYIIKHA
4.3apucyiiTe, MOANMIIIMUTE YBHUICHHBIE KJIE€TKH

S5.CpaBHuUTE 3NUTEIIHAJIBHBIC KJIIETKH U3 POTOBOH ITOJIOCTH YeJIOBEKAa M
SPUTPOLIATEI JISATYIIIKH
A) CxoancrBoO
CXOACTBO KJIETOK OOBACHAETCH TEM , UTO .onvveeennnnnn
B) Paznuuwus
‘ KiieTKku srnuresinsi pPOTOBOH ITOJIOCTH l DpPHTPOUMTEI JIANYIUKH
1. BecuseTHbIC
2. TDIOTHO NPUJISraroT APYT K ApYry
| 3. Xopouio pereHepupyroT
Pa3znmn4ausi KJIETOK OOBACHAIOTCSH TEM, UTO..cuurnnnnnnnn

ITI. “pPABHEHHE DACTHTEIBHLIX M 3dKHBOTHLIX KJIETOK

1. PaccMOTpHTE rOTOBBIE MHKpOIpernapare!l “ PacrurensHas kiuerka”, *“ QKusornasn
Kjaerka’

2.CpaBHHMTE pPaAaCTUTEJIBHBIEC U JKMBOTHBIE KJIETKH
A) CxoacrTBo
CXOACTBO PaCTHUTEJIBHBIX U JKMBOTHBIX KJIETOK OOBACHSIETCSA TEM , 9TO .cunceennnnn

B) Paznuuawus

3. PaccMoTpuTe TOTOBBIN MUKpOTpenapar KjIeToK KpOBU (IPUTPOLIUTOB) JIATYILIKH

4.3apucyiiTe, MOAMUIINTE YBUECHHBIE KJIECTKU

5.CpaBHHUTE NUTEINAIBHBIE KIETKH U3 POTOBOM MTOJIOCTH YEJIOBEKA U SPUTPOLIUTEI
JATYUIKA

A) CxonctBo

CX0/1cTBO KJIETOK OOBSCHIETCS TEM, UTO .............

b) Paznuuns

Kunerku snurenust poToBoM NOJIOCTH

OPUTPOLUTHI JISATYIIKH

1. becusernsle; 2. I[noTHO mpuiieraioT apyr K Ipyry; 3. XopoIlo pereHepupyoT

Paznuuus K1eTOK OOBSACHSIOTCSA TEM, UTO..............

I1l. CpaBHeHUe PACTHTEJbHBIX H )KHBOTHBIX KJIETOK

1.PaccmoTtpuTe roTOBBIE MUKpOIIpEnaparsl «PacTurenbHas KiueTka», « JKuBoTHas KieTka»
2.CpaBHUTE PACTUTENBHBIE U JKUBOTHBIE KIIETKH

A) CxoxncTBo

CXO0JICTBO paCTUTEIbHBIX U JKUBOTHBIX KJIETOK OOBSCHSAETCS TEM , UTO ...........

b) Paznuuus

PacturenbHas kierka

JKuBoTHas kneTka

Paznuuust 0OBACHAIOTCS TEM, UTO .............

IV. Oco0eHHOCTH TPUOHBIX KJIETOK
1. PaccmoTpuTe TOTOBBI MUKpOIIpEnapar MmieCcHEBOTO Tpruba MyKopa




2.Haitnute 1)pa3BeTBieHHbIC HEUWICHUCThIC HUTH (TpU]BI)
2)cropaHruu
3.3apucyiTe U NOANUIINTE YBUICHHOE

.

Cropasat! (sepsdt, XOTAs cospeer, GMm
HEIpEROM

4.BpIsiBUTE 0COOCHHOCTH IPUOHBIX KIJIETOK

[Tpu3HaKK TUMTUYHBIC TSI KIICTKH

[Tpu3naku xapakTepHbIe sl TPUOHOM KIIETKH

5.BriBon;:

1) Y6enutech B TOM, YTO KIETKA MOXKET ObITh OPraHU3MOM

*OpraHusm 3TO HEUTO LIEN0E, CIIOCOOHOE K CaMOCTOSATENbHOMY CYILIECTBOBAaHHUIO

1.Paccmotpute Mukponpenapar “Uudyzopus tydenpka”

2. 3apucyiiTe ¥ ONIUIIUTE CTPOSHHE NHPY30pUH Ty(PETbKU

2) YacHUTE OTIINYMS KJIETKH — OIHOKJIETOYHOIO OpraHu3Ma OT KJIETOK BXOJISIIUX B COCTaB
MHOTOKJIETOYHOTO OpraHu3Ma

1. PaGotas ¢ 1OMONHUTENBHBIM MAaTepUAJIOM, 3alIUILIUTE B TETPaJb OCOOEHHOCTH KIIETOK

Kiterka - nensiii oprannsm

Knerka — yacTh MHOTOKJIETOYHOTO OpraHU3Ma

BriBoa

OcymecTBUTh peduiekcuIo 1esiTeIbHOCTH

JlabopaTopHoe 3aHsITHE 6.CeJ’ICKHI/I${ PACTEeHHUM, YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexnonorus. DCcTeTHUeCKUe acleKThl OMOTEXHOJIOTHH U KIIOHUPOBAHUS.

3anaHusi Kk padore:

CeronHst Mbl 1onpoOyeM MPOBECTH «BHUPTYAIbHYI0» 3KCKYPCHIO CPEId HEKOTOPBIX MOPOJ
JIOMAIIHUX )KMBOTHBIX, @ 340/IHO ¥ BCTIOMHUM OCHOBHBIE METO/bI CEJIEKIINH KUBOTHBIX.

1. AyTOpuIUHIOM MOJTyYeHbl HAapUMep, CO0AKOBOJIK

Cobaku 1 BOJKU CKPELIMBAIOTCS OBOJIBHO CBOOOJHO. BOiK — 3TO myminMBoe >KMBOTHOE C
OCOOEHHBIM IOBEJICHHMEM M PA3BUTBIM OXOTHHUYBUM HWHCTUHKTOM. YeNIocTH y Hero ropasuio
MomHee, dYem y coOaku. [loBenenme rtuOpHAOB BoiMka © co0akW  HEMpPEICKa3zyeMmo.
J1st TOoro, 4T00Bl MPUPYUUTH )KUBOTHOE, 00513aTEIbHO HYKHA JIPECCHPOBKA

2. UHOpuIMHTOM TOJTyYEHBI:

Tuepones — 3TO TOMECh caMlla TUTpa M camMKud JbBa. OHM HMMEIOT CKIOHHOCTH K
KapJINKOBOCTU M OOBIYHO MO pa3MepaM MeHbIle cBoux poautesneil. CaMiipl OeCIIOAHbI, B TO BpeMs
KaK CaMKH IIOpPOH MOTYT IPUHOCHUTH TOTOMCTBO.



Jluep — 3TO TIOMECh camila JibBa U caMKu Turpa. OHH SBISIIOTCS CaMbIMU KPYITHBIMH M3
ceMelicTBa Kolaubux B Mupe. Camibl 6€CIUIONHBL, B TO BpEeMs KaK CaMKU MTOPO MOTYT MPHUHOCUTD
MIOTOMCTBO.

Jlesonapo — 95T0 pe3ynbTaT CKpelIMBaHHE caMIila Jieomapja ¢ camKoi JjbBa. [ornoBa
KUBOTHOTO TOXO)Ka Ha TOJIOBY JIbBa, B TO BpeMsl KaK OCTaJbHOE TeNo OOoJbllle HAOMHHAET
neonapza. Ilo pasmepam seBomapabl KpylHee OOBIYHBIX JIEOTIAPIOB, OHU JIIOOAT KapaOKaThCs IO
JIEPEBbSIM U TIJIIECKAThCS B BOJIE.

3.V JOMAaIllHUX >KHUBOTHBIX Ha6JIIOI[aeTC$I SAIBJICHUC T'CTCpO3UCa: MPH MCKIOPOAHBIX HJIA
MEXBUJOBBIX CKPEIIMBAHUAX Y THOPHIIOB MEPBOTO IMOKOJIEHUS MPOUCXOJUT OCOOEHHO MOIIHOE
pa3BHUTHE ¥ TOBBIIICHUE KHU3HECMOCOOHOCTH. KimaccnueckuM mpuMepoM TPOSIBIICHUS TETEpO3Hca
SBIIIETCS MYJ — TUOpU] KOOBUIBI M OClia. DTO CUJIBHOE, BHIHOCIMBOE KUBOTHOE, KOTOPOE MOXKET
MCIOJIb30BAThCsl B 3HAYUTEIBHO 00Jiee TPYAHBIX YCIOBUAX, YEM POIUTEIHLCKUAE (POPMBI.

3anoJHUTH TA0JIMIY: YUCHBIC CEICKIMOHEPHl U UX JOCTHKEHHS; METObl HCIIOJb3yeMble
[IPU NOTYYCHNE HEOOXOAMMBIX IPU3HAKOB; COPTA WIIM TIOPOABI MOJTyYEeHHBIE YIEHBIM

JlaGoparopHoe 3anusgaTue 7. Bun ero xpurepuu [Honynsarmmu, n3meHeHus: reHoGoHaa TOMYIISINHN,
TeHETUYECKUI coCcTaB monviaimii. BumooOpa3oBaHusl.

3ananus K padore:

Mopdoaoruyeckuii KpuTepuii BUJIa - pacTeHusl.
Lean: cocTaBUTh MOP(POTOTHIYECKYIO XapAKTEPUCTHKY JIBYyX PACTEHUN OJIHOTO pO/ia, CPABHUTh UX U
C/IeNaTh BBIBOJ O MIPUUMHAX CXOJCTBA U Pa3IHUUM.
Oo0opynoBanme: KUBbIC pacTeHUs, repOapHbIe MaTepuaibl (PUCYHKH KaK JOTIOTHUTEIBHBIN
HMCTOYHUK HH(POPMAIIHH).
Xoa pa6oTsl

Ilapaverpe: Pacresme Nz 1 PacresmeN: 2
Haseanus pacrerus
T KOPHEBOM CHCTEMBI
JIICTBA:
POCTELS - CIIOKHER
THIT X HITKOEZHHA
NpHKPSMNeHHS Ha cTetne
NHCTOPACMIONOXSHHE
CIEBE]IE:
TPREAHHCTEIN HITH OFPSESCHEEIIHE
MPAMOCTOAMMH, CTETIOMIHHCA, LSTUT AFOLIHHCA,
EBIOII HHCA
IBETOK
COLIBETHE
U0

BriBoa: (0 4eM CBUIETENBCTBYIOT YEPThI CXOACTBA M Pa3IUYMsl)
KoJ/10x0/1bYHK epCHKOJIMCTHBIH.




Konokonpunk mepcukonuctaeiii  — C. persicifolia L. Dto MHOrometHee pacrteHHe €O
CTPOMHBIMH, MPSIMOCTOSYUMHU, TagKuMu crebisimu. Jlocturaer B Beicoty 40—100 n naxe 160 cm.
Conepxut mieuHbli cok. KopHeBas cuctema npujgaroyHasi, MOYKOBaTasi Ha Jiyrax u 6axpoMyaras B
necHbIX ¢uToneHo3ax. Jlucropacnonoxenue ouepeanoe. JIMCThs 1enbHBIE, 0€3 MPUIMCTHUKOB U
omymieHus. JIMCTOBbIE IUIACTUHKHM JIMHEHHO-JIAHILIETHBIE, 3a0CTPEHHBIE C PEIKO TropoAYaTo-
3yOuaThIM KpaeM, B HWKHEH 4acTH 1modera ¢ CHIIbHO OTTSHYTHIM OCHOBaHMEM. L[BeTku — roy0oro,
CHUHE-(DHOJETOBOTO  WJIM  CBETJIO-IHJIOBOTO  IBeTa (peako  0enoro), pacroyioKeHbl — Ha
KOPOTKUX LBETOHOXKAX, COOpaHbl B OJHOOOKYIO BEpXYIICYHYIO KUCTh 3 TPEX — BOCHMH LIBETKOB
WM OJUHOYHbIC. BEHYHK MIMPOKOKOJIOKOIBYATBIN, KPYyHHBbIHA, 10 3,5 CM JUIMHOM W B JUaMeTpe,
paszienéd Ha gonu He Gonee ueM Ha Y. Yamieuka BABOE KOpOdYe BEHUMKA, OOPATHOKOHHUYECKAS,
O6opo3nyaras, € JUIMHHBIMH 3a0CTPEHHBIMH IeJIbHOKpaiiHUMH 3yOnamu. llBetér B wuioHe —
utone. [1on — MHOroceMeHHas: KOpoOoUKa C JeCAThIO KUIIKaMHU.

Ko/10K0J1bYMK HIUPOKOJIMCTHBIM.
MolHO€ MHOTOJIETHEE PACTEHUE BBICOTON
1o 1,5 metpoB. Ctebens npsSMo, roJbIi.
Jluctes xpynnslie, 10 10 cMm,
HEpaBHOMEpPHO muiibuarbie.Ha obenx
CTOPOHAX JIUCThS IOKPBITHI PEAKUM
MSATKUAM TymkoM. Konokomsauk
HIMPOKOIMCTHBIN UMEET KUCTEBUHBIE
couetus. L[BeTku kpymHble, proneToBoro
okpaca. Penko BcTpeuaroTcst Oenble LBETHI.
[Tnox umeet popmMy KOPOOOUKH C TpeMs
nopamu y ocHoBanus. CemeHa
VIUIOIIEHHBIE, CBETJIO-KOPHUUHEBOTO 1IBETA,
UMEIOT SULEBUAHYIO POPMY.

Kosokonbunk, mpon3pacTaroivii B €CTECTBEHHBIX YCIOBUAX, OTIMYAETCS YCTOMUYNBOCTBIO K
BpeauTeIsM U 0ose3HsIM. TeHeBbIHOCIUB, K IOYBaM HETPEOOBaTEEH.
Pacrenue ncnonb3yeTcs IBETOBOJAMU KaK JEKOPATUBHOE HACAXKACHHE. Halle BCero ero MoxHO
BUJIETh B IPYIIIOBBIX Nocaakax. Mcnone3yercs Taxxke Guopucramu Juist cocTaBieHus Oykeros. Kak
KyJITYpPHOE pacTeHHUE BbIpaluuBaercs ¢ 1576 roga.

Mopgosioruyecknii KpUTepUil BUAA - 5KMBOTHOIO.
Iesb: cocTaBUTh MOP(OIOTUYECKYIO XapaKTEPUCTUKY JIBYX KUBOTHBIX OJTHOTO pOJia, CPAaBHUTh UX
U C/IeNIaTh BBIBOJ O IPUUMHAX CXO/ICTBA U Pa3IUUUM.
OO0opynoBaHue: WITIOCTPALIMH KUBOTHBIX (PUCYHKHU KaK JOTOJIHUTENbHBIA HCTOYHUK
nH(popMaIum).

Xoxa pa6oTsl

Ilapaverper Ausorsoe Nz 1 Ausoraoe Ne 2
Haseauu= XHEOTHOTO
PasMepel K HEOTHOTO
PacnpocTpassHES
IlpernonarasMent EospacT
[ 2peTanoit noxpoE (Ka42CTE© WepeTH)
BHeIWHIS MPHIHAKH X HE OTHOMO
THIT MHT3HHA
Cpena obutanua
B Kakos EpeMA ZKTHEHO X HE OTHOS |
Kax ®HEOTHOS M2PEHOCHT H2ONarOMPHATHOS
Ep=MA]
3HaYsHH2 JKHE OTHONO E MpHPOn e

BoiBoa: (0 4eM CBUIETENbCTBYIOT YEPThI CXO/ICTBA U Pa3INYHS).
3asn — OeJifIK U 3251l — pycak.
Haubonee uzBectnsl B Poccun 3aiiipl — O6emsik U pycak. 3asi-0ensik: oOuTaeT B TYHIPOBO,
JIECHON u YaCTUYHO JIECOCTEITHON 30He CeBepHOU EBporsl,
Poccun, Cubupu, Kazaxcrana, 3abaiikanbs, {ansaero Bocrtoka. 3asi — pycak: B npenenax Poccun



https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A6%25D0%25B2%25D0%25B5%25D1%2582%25D0%25BE%25D0%25BA
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A6%25D0%25B2%25D0%25B5%25D1%2582%25D0%25BE%25D0%25BD%25D0%25BE%25D0%25B6%25D0%25BA%25D0%25B0
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259A%25D0%25B8%25D1%2581%25D1%2582%25D1%258C_(%25D1%2581%25D0%25BE%25D1%2586%25D0%25B2%25D0%25B5%25D1%2582%25D0%25B8%25D0%25B5)
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2592%25D0%25B5%25D0%25BD%25D1%2587%25D0%25B8%25D0%25BA
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A7%25D0%25B0%25D1%2588%25D0%25B5%25D1%2587%25D0%25BA%25D0%25B0
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D0%25BB%25D0%25BE%25D0%25B4
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259A%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B1%25D0%25BE%25D1%2587%25D0%25BA%25D0%25B0

BOAMTCS 1O Bcel EBpomeiickoii WacTm cTpaHbl A0 CEBEpHBIX moOepexwuit Jlamokckoro wu
Omnexckoro o3ep. 3asu-6ensk. Jnuna tena 44 — 74 cm. XBocCT B BUE MyHIMCTOrO OENIOro IIapuka,
KOHUYMKH yIiel yepHble. OcTanbHasi okpacka OypoBaras WM cepasi JIETOM U YUCTOo-0ernast 3umoil. Ha
Janax 3UMOM OTPACTalOT MEXOBBIE «JIbDKM». Crleibl MIUPOKUE, OKPYIVIbIe, OTIEYATKU 3aJHUX JIam
JUIIb HEHAMHOTO OOJIbIlle TMepeAHUX. 3aJHIe HOTY HAMHOTO JJIMHHEE MEPEIHUX U MPHU JBUKCHUU
BBIHOCATCA Jlajieko Brepen. JnvHa ciena 3aaneit nanel 12-17 cm, mmpuna 7-12 cm.

3asu-pycak. Jlnuna tena 55 — 74 cm. XBOCT CBEpXy M KOHYMKH yuIeil uepHble. OcTanbHas
OKpacka ppDKeBaTO-cepasi ¢ Y4epHOBaTOl psObIO, 3MMOI CBeTIIee, 0COOEHHO Ha Oproxe U OoKax.
VY Gensika U pycaka yIIu JUIMHHEE TOJIOBBL, XBOCT CHU3Y Oelblii, mepceth Msrkas. [lkypka
HEMpPOYHAs U CJIa00 MPUKPEIUICHA K TEITy, TO3TOMY KJIOUbs IIKYPhI YaCTO OCTAIOTCS B 3y0ax
XHUIIHUKOB. Y PyCaKoB JUIMHA cliena 3aaHen gansl 14-18 oM, mmpuna 3-7 cM. 3ajHUe HOTH HAMHOTO
JUTMHHEE MEePETHUX U MPU JBUKEHUU BBIHOCSATCS JAJIEKO BIIEPE.
bensik — pacTUTENbHOAIHOE dKUBOTHOE C YETKO BHIPAXKEHHOW CE30HHOCTBIO MUTaHUs. BecHoM 1
JIETOM OH KOPMHTCS 3€JIEHBIMU YaCTSIMHU PacTeHHH. MecTaMu 1oe1aeT XBOILY U I'pUObI, B
YaCTHOCTH, OJICHUN Tprodelb, KOTOPBIH BHIKANBIBAET U3 3eMJIU. B JieTHEe BpeMs pycak MUTAeTCs
PaCTCHHUSIMH U MOJIOJIBIMH ITOOETaMH JIEPEBHEB M KYCTAPHHUKOB. Yarie Bcero CheaeT JIMCThS U
cTe0H, HO MOXKET BBIKANbIBaTh U KOpHU. OXOTHO MOEIaeT OBOIIHbBIE U 0ax4yeBbie KyabTyphl. bensk
OYEHbB TIJIOJOBUT. 32 JIETO 3ailunxa MpUHOCUT 2—3 momeTa u3 3—5, uHorna gaxe 11 moTomkoB.
BecHoii u ocenbto Oesik nHsAeT. BeceHHss TMHbKa HAYMHAETCA B MApTe U KOHYAETCS B Mae.
Kusyt Oensaxku 8—9 net, nHOTAA MOXKHUBAIOT 10 10, 0OBIYHO ke THOHYT 3HAYMTEIHLHO PaHbIIe. 3asil-
pycak: momeToB ObiBaeT 2—3 u naxe 4. Becennuii momet u3 1—2 3aiivar, 6onee no3gHuit uz 3—4
(mo 8). bensik — BaxHBIN 0OBEKT MPOMBICIIOBOI 0XOThI, 0COOEHHO Ha ceBepe. Pycak siBisercs
L[EHHBIM [TPOMBICIIOBBIM KHUBOTHBIM, 00BEKTOM JIFOOUTEIHCKON M CIIOPTUBHOM OXOTHI.
3asu — Oeqask 3asn — pycak

.JI360DaTODHOC 3anusitue 8.OCHOBHEIE HaIpaBJICHUS SBOJIOIHMOHHOIO Ipolecca. I maBHBIC
HalnpaspJICHUSA 3BOJIONHWH OPraHH4YCCKOro Mmupa.

3ananus k padore:

«Apomop¢03b1 y NO3BOHOYHBIX KHBOTHBIX)»

Heab: copmupoBaTb yMEHUE BBIIBIATH apoMOP(O3bl Y IKHUBOTHBIX, OOBICHATH HX

3HAYEHUE.
Xoxa paboTsl

1. PaccMoTpuTe CXEMBI CTPOEHUS CEpJIEIl M BCIIOMHUTE 0COOCHHOCTH PabOThl KPOBEHOCHOM
CUCTeMBl  MpPEACTAaBUTENCH  KJlacca  TO3BOHOYHBIX  JKMBOTHBIX:  PBIOBI,  3E€MHOBOJHBIE,
MIPECMBIKAIOIINECS, ITHIIbI, MIIEKOTTUTAIOIIHE.

3anonHuTe TAOIHILY:

Kuaaccol CMennenue IOTOKOB
Ocobennoctu KosmnyecTrBo  Kpyros N
M03BOHOYHEIX BEHO3HOI "

CTPOEHHs cepaua KpoBooOpamieHust .
“KHBOTHBIX P Al P pai apTepuaIbHONH KPOBH

Pr10EBI
3eMHOBOIHEBIE

[Ipecmblkaromuecs



TITnuer

Miexomnurarome

2. BcioMHUTE, KaKOBa HHTEHCUBHOCTH OOMEHA BEIIIECTB U 3aBHCAIIAS OT HErO BO3MOXXHOCTh
MOJJICP)KUBATh  MOCTOSIHHYIO ~TEMIeparypy Tejla CBOWCTBEHHA MPEICTABUTENISAM  KIACCOB
MO3BOHOYHBIX KUBOTHBIX.

3anonHUTe TAOIHITY:

Kiacchl m03BOHOYHBIX JKUBOTHBIX Temneparypa Tesia IHTeHCMBHOCTH 00MeHA BellleCTB
Pr10BI

3eMHOBOIHEIC

IIpecMmbikaromumecs

IITuner

Munexkonuraromiue

3. PaCCMOTpI/ITe CXEMbI CTPOCHHA AbIXAaTCJIbHBIX CHUCTEM MW BCIIOMHUTC 0COOEHHOCTH
JBIXaHHS TIPEICTABUTEIICH KiTacca MO3BOHOUHBIX )KUBOTHBIX.
3aroHAUTE TAOTHITY:

Kaacchl m03BOHOYHBIX JKHUBOTHBIX Oco0eHHOCTH AbIXaTeJIbHOH cucTeMbl THn ABLIXaHUA
Pr10BI

3eMHOBOIHBIE

IIpecMbIkaromuecs

IITnner

Munexkonuraronine

4. BcrioMHUTE OCOOCHHOCTH OIUTOIOTBOPEHUSI M PAa3BUTUSI TIOTOMCTBA y MpEACTaBUTENEH
KJIaCCOB MO3BOHOYHBIX YKUBOTHBIX.
3anojgHuTe TaOIHUILY:

Kaaccenl MO3BOHOYHBIX PasBurne Mecto pa3BuTHs
OniionorBopenue

JKMBOTHBIX IOTOMCTBA 3apoablila

PrI0OBI

3eMHOBOIHBIE
[Ipecmbikaromumecs
IITnner

Miexkonuraromye

I[Ipoananusupyiite Ttadaunbl. CrenailiTe BBIBOA: Kakue KpymHble apoMopQo3bl
CIOCOOCTBOBAIM  MOSBJICHUIO 3€MHOBOJHBIX, IPECMBIKAIOMIUXCSA, MNTUL, MJIEKOMUTAIOLIHX.
Packpotiite 3BONIOIIMOHHOE 3HAUYEHHE apOMOP(O30B.

JlabopaTopHoe 3aHsITHE 9.Bo3nukHOBeHHME XM3HU Ha 3emiie ['unoresa o IPOUCXOXACHUHN KM3HHU.
CoBpeMeHHBIC IPEACTABICHHS O MMPOUCXOKIACHUN JKU3HH.

3ananus k padore:

«AHAJIN3 ¥ OLICHKA PA3JIHYHbIX THII0TE3 NPOUCX0KICHUS KUHID)
Henb: 3HaKOMCTBO € pa3JINYHBIMU THIIOTE3aMH IPOUCXOKICHHUS )KU3HHU HA 3eMIIe.
Xon padoTbI.
1. [Tpounrars TekcT «MHOrooOpa3ue TeopHii BOSHUKHOBEHUS KU3HU Ha 3eMiiey.
2. 3anoiHUTh TabIHILy:



Teopun 1 TUMOTE3bI CyIlIHOCTh TEOPUM WM TUIOTE3bl | [lokazaTenbcTBa

1) Teopus kpearmoHU3M.

2) Teopus  cranuoHapHOrO

COCTOSIHUSL.

3) Teopus nancnepmumu.

4) du3nyecKue TUIoTE3Hbl.

5) XUMHUYECKUE THITOTE3bI.
1. OtBeTuTh Ha Bonpoc: Kakoii Teopuu npujiepxuBaetech Bbl IMuHO? [Touemy?
2. BriBog.

«MHoroodpa3ue Teopuii BOSHHKHOBEHHS KU3HHM HA 3emuie».

1. Teopusi kpeauoHU3M.

CornacHO 3TOM TEOpUM KU3Hb BO3HUKIA B PE3YJbTare Kakoro-TO CBEPXbECTECTBEHHOIO
coOBITHSL B TponuioM. Ee mNpuaepXuBarOTCs TOCIENOBAaTeIN IIOYTH BCeX Hambosee pacmpo-
CTPaHEHHBIX PEJIUTUO3HBIX YUCHHI.

TpaauunoHHOE NYNEHCKO-XPUCTUAHCKOE MPEACTABICHUE O COTBOPEHUU MUpa, U3JI0KEHHOE
B Knure BeiTusi, BBI3bIBAIIO U MPOJOJKAET BBI3bIBATh CIOPBI. XOTS BCE XPUCTUAHE MPU3HAIOT, YTO
bubnuss — »T0 3aBer locmoga stoAsM, IO BOIPOCY OJUIMHE «IHS», ynoMuHaBuierocsi B Kuure
boiTHs, CylIECTBYIOT pa3HOIJIACHS.

Hekotopble cunTaroT, 4T0 MHp U BCE HACEISIOLINE €r0 OpraHu3Mbl ObUIN CO3AaHbI 32 6 1HEH
o 24 daca. Jlpyrue xpuctuaHe He OTHOCSTCS K buOnuu kak K HaydHOW KHHMI€ M CYUTAIOT, UTO B
Kuure bbITust n3710%KEHO B MOHATHOW 11 Jtofiel GopMe TEOJIOTHYECKOE OTKPOBEHUE O COTBOPEHUNU
BCEX >KMBBIX CYILIECTB BCEMOTYIIUM TBOpPLIOM.

Hpouecc 00’KECTBEHHOTO COTBOPCHUA MHUPA MBICJIUTCA KaK MMEBIIHNI MECTO JITUIIb OJJHaX bl
U MOTOMY HEJIOCTYNHBIM 7151 HaOmoAeHus. DTOro JOCTATOUYHO, YTOObI BBIHECTH BCIO KOHIIETIIIHIO
00KECTBEHHOT'O COTBOPEHHUS 3a paMKU HayyHOro MccienoBaHus. Hayka 3aHuMaercs TONBKO TeMU
SBJICHUSIMHU, KOTOpbIE MOJJIAIOTCS HAOMIONEHHIO, & TIOTOMY OHa HHMKOIZa He OyJeT B COCTOSHUU HU
JI0Ka3aThb, HA OIIPOBEPTHYTH 3TY KOHUEIILIHIO.

2. Teopust CTANMOHAPHOTO COCTOSTHUS.

CornacHo 3T0il Teopuu, 3emiis HUKOTZIa HE BO3HUKaJa, a CYIIECTBOBaJa BEYHO; OHa BCEraa
criocoOHa MOAJIEPKUBATh KHU3Hb, a €CIIU U U3MEHsIAach, TO OYEHb MaJlO; BUJbI TOXKE CYILECTBOBAIH
BCEr/a.

CoBpeMeHHbIE METO/BI JIaTUPOBAaHUS JAIOT Bce Oosiee BBICOKME OLIEHKH BO3pacTa 3emild,
4YTO HO3BOJLACT CTOPOHHUKAM TCOPHU CTAIHUOHAPHOIO COCTOAHUA I1OJararb, 4To 3emis u BH/bI
CyIIECTBOBAJIM BCerna. Y KakKIoro BUAa €CTh JBE BO3MOXHOCTH — JINOO M3MEHEHHE YMCIEHHOCTH,
60 BEIMHUpAHUE.

CTOpOHHMKHM 3TOM TEOpHUH HE IMPU3HAIOT, YTO HAJUYME WIM OTCYTCTBHE OIPEIECIIEHHBIX
HCKOIIa€MBIX OCTAaTKOB MOXKET YKa3bIBaTb HA BPEMA ITOABJIICHHA WM BBIMHUPpAHWA TOTO WM WHOI'O
BUJa, ¥ TIPUBOAAT B KadeCTBE NpUMeEpa MPEACTaBUTENs KUCTeNepbix pbl0 — narumepuro. Ilo
MTaJICOHTOJIOTUYECKUM JIaHHBIM, KHCTeNepble BbIMEpAM OKojao 70 mutH. net Hazan. OmHako 3TO
3aKJIIOYEHUE TMPUIIIIOCh MEepPecMOTpeTh, Korjga B paiioHe Manmarackapa ObUIM HaiiIeHBl >KUBBIE
MNpEaACTAaBUTCIIN KHUCTCIICPBIX. CTOpOHHI/IKI/I TECOpHUU CTAIHUOHAPHOI'0 COCTOAHUSA YTBECPKOAAKOT, 4TO,
TOJIBKO M3y4as HbIHE >KUBYIIUE BUJbl U CPABHUBAS UX C MCKOMAEMBIMU OCTaTKaMu, MOXHO JI€JaTh
BBIBO/JI O BEIMUPAaHHWH, 1a U TO OH MOXKET OKa3aTbCA HECBCPHBIM. Bue3amHoe nosiBieHre Kakoro-I1moo
HCKOMIaeMOT0 BHJAa B OIPEICNCHHOM IUIaCTe OOBSICHSETCS YBEIMYEHHWEM YHCICHHOCTH €ro
MOIMYJIAIWHA UM NEPEMEIICHUEM B MECTaA, 6HaFOHpI/I${THBIe AJI1 COXpaHCHHA OCTAaTKOB.

3. Teopusi naHCIIEPMHH.



Orta Teopuss He TMpeajaraeT HHUKAKOro MeXaHu3Ma /i OObBSICHEHUS MEepBUYHOIO
BO3HUKHOBEHHUS U3HH, a BBIJIBUTAET UJICI0 O €€ BHE3EMHOM NpPOUCXOkaeHUH. [1oaToMy ee Henb3s
CUMTATh TEOPUEH BOZHUKHOBEHHUS KM3HU KaK TaKOBOM; OHA MPOCTO MEPEHOCUT MPobIeMy B KaKoe-
TO apyroe mecto Bo BcenenHoi. 'mmoreza Obuia BeyiBunyta 0. Jlmbuxom u I. Puxrtepom B
cepenune XIX Beka.

CornacHO TUNOTE3€ MAaHCIEPMHUH KU3Hb CYIIECTBYET BEUHO M MEPEHOCHUTCS C IJIAHETHI Ha
1aHeTy MeteopuTamu. [IpocTeifiine opraHM3Mbl WM UX CHOPHI («CEMEHa XKM3HU»), MOoMajas Ha
HOBYIO IUIAHETY W Hal/s 371eCh OJaronpusTHBIC YCIOBUS, PA3MHOXKAIOTCS, JaBasi HAYaJI0 IBOJTIOIUN
OT mpocTedmux ¢GopM K CIOKHBIM. BO3MOXHO, 4TO >XKM3Hb Ha 3eMie BO3HUKIA M3 OIHOM-
€IUJICTBEHHOW KOJIOHUY MUKPOOPTaHU3MOB, 3a0pOIIIEHHBIX U3 KOCMOCA.

Jnst  o0OCHOBaHHMSI O3TOM TEOPUH HCIOJIB3YIOTCSA MHOTOKparHbie mosiBieHust HIIO,
HacCKaJbHBIC U300paKECHUS MIPEIMETOB, TIOX0KUX HA PAKETHI M «KKOCMOHABTOBY, & TAK)KE COOOIICHHUS
SAKOOBI O BCTpeyax ¢ MHOIUIaHeTAHaMu. [Ipu M3yuyeHuu marepuanoB METEOPUTOB M KOMET B HUX
ObUTH OOHApPY>KEHbI MHOTHE «IPEIIICCTBEHHUKH >KHBOT0» — TaKHE BEIIECTBA, KaK IMAHOTEHBI,
CUHWIbHAs KUCJIOTa U OPraHHYECKHE COCIMHEHUS, KOTOPhIE, BOSMOXXHO, CHITPATU POJb «CEMSHY,
MaJaBIIMX Ha TOJyI0 3eMITIO.

CropoHHHMKaMH 3TON runotes3sl Obutn Jaypearsl Hobenesckoii mpemuun @. Kpuk, JI. Opremn.
@. Kpuk 0CHOBBIBAJICS Ha IBYX KOCBEHHBIX JOKAa3aTEIbCTBAX:

* YHUBEPCAJIbHOCTH T€HETHUECKOTO KOJIa;

* HEOOXOIMMOCTH JUIsi HOPMAJIbHOTO METaboJM3Ma BCEX JKHBBIX CYIIECTB MOJIHMOICHA,
KOTOPBII BCTpeuaeTcsi ceiyac Ha IUIaHeTe KpaitHe peiko.

Ho ecnu xu3Hb BO3HHMKIIA HE Ha 3eMJle, TO KaK OHa BO3HHKJIA BHE ee?

4. dusuvecKkne runore3pl.

B ocHOBe Qu3HUeCKHUX THIIOTE3 JICSKUT MPU3HAHUEC KOPSCHHBIX OTIMYUI )KHBOTO BEIIECTBA OT
HEXHUBOTr0. PaccMOTpHUM THIOTE3y MPOUCXOXKICHUS KU3HU, BBIIBUHYTYIO B 30-¢ roasl XX Beka B.
. BepHaackum.

B3misapl Ha CyIIHOCTH KWM3HM NMpHUBEIM BepHaackoro K BBIBOAY, YTO OHA MOSBWIACH Ha
3emiie B dopme Ouochepnl. Kopennwie, (yHaameHTanbHbIE OCOOEHHOCTH >KHBOTO BEIIECTBA
TpeOYyIOT AJsl €r0 BO3HUKHOBEHUS HE XMMHUYECKHX, a (DU3MUECKHX MPOIIECCOB. DTO JOKHA OBITH
cBoeoOpasHas karacTpoda, MoTpsiceHne CaMUX OCHOB MUPO3/IaHHUS.

B cootBercTBUU ¢ pacnpocTpaHeHHBIMH B 30-x romax XX Beka rumore3amMu 00pa3oBaHUs
JIyHbI B pe3ynbTare OTphiBa OT 3eMJIM BEIISCTBA, 3aMOIHABIIETO paHee THMXOOKEAHCKYIO BITAJIUHY,
Bepnackuil mpeanonoxuil, 4To 3TOT MPOLECC MOT BbI3BaTh TO CIIMPAJIbHOE, BUXPEBOE JIBHIKEHUE
3€MHOTI0 BEIleCTBa, KOTOPOE OOJIbIIIE HE TOBTOPUIIOCH.

BepHaackuil mpoucxokIeHUE >KU3HM OCMBICTMBAT B TeX >K€ MacliTabax U HHTepBaiax
BpEMEHH, 4YTO M BO3HHKHOBeHHE camoil Bcenennoit. Ilpu karactpode ycinoBus BHE3AITHO
MEHSIOTCS, U U3 IPOTOMATEPUU BO3ZHUKAIOT KUBAsi U HEKUBAsE MaTEPHUsl.

5. Xummnuyeckune runore3pl.

Ota rpymnmna TMIoTe3 OCHOBBIBAETCS HAa XUMHUYECKOW crenuduke XU3HU U CBS3BIBACT €€
MIPOUCXOXKIAEHUE C UCTOPHUEN 3eMin. PaccMOTpUM HEKOTOPBIE TUIIOTE3bI TOW TPYIIIIHI.

* ¥V UCTOKOB UCTOPUHM XUMHUYECKUX TUIIOTE3 CTOSUIN 8033penus J. I exkens. I'ekkenb cuurail,
YTO CHavaJia TOJa JEHCTBHEM XHWMHUYECKUX W (PU3NUECKUX TPUYUH TOSBUINCH COCIMHCHHS
yriiepoAa. DTH BeIIeCTBa MPEACTABISUIM COOON HE pPacTBOPBI, & B3BECH MAaJlEHBKMX KOMOYKOB.
[lepBuuHble KOMOYKH OBUIM CITIOCOOHBI K HAKOIUICHHIO PAa3HBIX BEIIECTB M POCTY, 32 KOTOPBIM
CJIEJIOBAJIO JIeICHHe. 3aTeM MOsBUIIAch Oe3bsifepHas KIeTKa — HCXOAHas (opMa AJisi BCEX KUBBIX
CYIIIECTB Ha 3eMIIe.

 OnpeeneHHBIM ATAOM B Pa3BUTHH XUMHUYECKUX TUTIOTE3 a0MOTeHe3a cTana KoHyenyus A.
U. Onapuna, BeiiBunyTas uM B 1922—1924 rr. XX Beka. ['unore3a Onapuna npeacrasiser co0oit
CUHTe3 JapBuHU3Ma ¢ Ouoxumuei. [To Onapuny, HacIeICTBEHHOCTh CTaja ciencTsueM orbopa. B
runore3e OmapuHa KellaeMoe BBIIACTCS 3a JercTBuUTeNbHOEe. CHadanma Hee OCOOCHHOCTU JKU3HHU
CBOIATCS K OOMEHy BeIIECTB, a 3aTeéM €ro MOJECIUPOBAHHE OOBSBISETCS PEIICHHOM 3arajku
BO3HUKHOBEHUS KU3HH.



* lTunomesza J[lxc. bBepnana mpenmnonaraer, 4ro aOWOTEHHO BO3HMKIIME HEOOJbIINE
MOJIEKYJIbl HYKJIEMHOBBIX KHCJIOT W3 HECKOJIbKHX HYKJICOTHJIOB MOIJIM Cpa3zy € COCAUHSTHCA C
TEMU aMHUHOKHCJIOTaMH, KOTOpPhIE OHU KOIUPYIOT. B 3T0il rumore3e nepBUYHAs KHUBasg cHCTEMa
BHUJIUTCSI KAK OMOXUMHUYECKAs )KU3Hb 0€3 OpraHu3MOB, OCYIIECTBISIONIAsS CAMOBOCIIPOU3BEICHUE H
oOMmeH BemiecTB. Opranusmsl ke, o J[. bepHany, mosiBisi0TCS BTOPUYHO, B X0/1€ 000CcO0IeHUs
OTJIENIbHBIX YYACTKOB TaKOW OMOXMMHYECKOH KU3HU C TIOMOIIBI0 MEMOpaH.

* B xauecTBe mocieqHeil XUMHUUECKOM TUIIOTe3bl BOSHUKHOBEHUS KU3HU HA HAIlEH IIaHeTe
paccmotpum eunomesy 1. B. Botuimkesuua, BoiiBunyTy0 B 1988 romy. CornacHo 3Toil rumorese,
BO3HUKHOBEHHE OPraHMYeCKUX BEIIECTB IIEPEHOCUTCS B KOCMHYECKOE MPOCTPaHCTBO. B
CHEeM(PUICCKUX YCIOBHSIX KOCMOCAa HUAECT CHHTE3 OpPraHMYeCKHX BEIIeCTB (MHOTOUYMCIICHHBIE
OpraHMYEeCKHE BEIlleCTBAa HAWJIEHbl B METECOPUTAX — YIIEBObI, YIIIEBOAOPOIbI, a30THUCThIE OCHO-
BaHMsI, AaMUHOKHUCIIOTHI, JKUPHbIE KUCIOTHI U Ap.). He ucKioueHo, 4To B KOCMUYECKHUX MPOCTOpPax
MOIJIM 00pa3oBarbcst HyKJIeoTHabl u gaxke moiekynsl JJHK. Omnako, mo mMHeHuro BoiiTkeBuua,
XUMUYECKas 3BOJIONMS HA OOJbIIMHCTBE IU1aHeT COTHEYHOM CHCTEMbI 0Ka3allach 3aMOPOKEHHON 1
MpOJOJDKUIIACh JIMIIb Ha 3emiie, HaiWasd TaM noaxoasmue ycioBus. llpu oxmaxaeHun u
KOHJCHCAIIMU Ta30BOM TYMAaHHOCTH Ha TMEPBUYHOM 3emiie OKas3ajicsi BEChb Ha0Op OpraHUYECKHX
coequHEeHN. B 3THX yCIOBHSX >XHMBOE BEIIECTBO IMOSIBIJIOCH M KOHACHCHPOBAJIOCH BOKPYT
Bo3HUKIIUX abnoreHHo moiekyn JJHK. Wtak, mo runore3e BoiiTkeBnya nepBoHAYaIbHO MOSBHIIACH
KHU3Hb OMOXMMUYECKAsl, a B XO/I€ €€ IBOJIOIUU MOSBUIUCH OT/AEIbHBIC OPTraHU3MBI.

KPUTEPHUU OLEHKU sabopaTopHbIX (IPAKTHYECKUX) PadoT:

«5» (OTJINYHO): BBHITIOJHEHBI BCE 3aJaHUs J1a0OpaTopHON (TpaKkTHUECKOH) paboThl, CTYIEHT
YeTKO U 0e3 OIMOO0K OTBETHUII Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpo11I0): BHIMOJIHEHBI BCE 3a/laHMs JTA0OPaTOPHOM (MPAaKTHUECKON) pabOThI; CTYIEHT
OTBETUJI HAa BCE€ KOHTPOJIbHBIE BOIPOCHI C 3aMEUAHUSIMH.

«3» (YlOBIIETBOPUTEIHHO: BBIIIOJIHEHBI BCE 3a7aHMsl J1a0OpaTOpHOM (IIPaKTUYECKOW) paboThI
C 3aMEUYaHUSAMU; CTYIEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYAHUSMH.

«2» (He 3auTeHO0): CTYJEHT HE BBINOJIHWI WM BBIIOJIHWI HENpPaBWIbHO 3a/laHus
nabopaTopHON (MPaKTHUECKOH) pabOThI; CTYJEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCH! C OIIMOKaMHU
WM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

CIIMCOK MCIOJIb30BAHHOM JINTEPATYPBI

1 buonorus mis npodeccuili M crenUaIbHOCTEH TEXHUYECKOIO U E€CTECTBEHHO-HAayYHOIO
npoduiieii: yueOHUK JUIs CTyA.yupexkaeHui cpea.npod.oopazoBanus / B.M. Koncrantunos,
A.I. Pe3zanoB, E.O. ®aneesa; non pen. B.M. KoncrantunHoBa. - 6-¢ m3m;., crep. - M.:
W3narensckuii neHTp «Axagemus», 2017.
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