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Meroandeckue ykazaHUsS W 3aJaHus Ui oOydarouuxcsi O4HOW (opMbl OOydeHHUS IO
BBITIOJIHEHUIO ayAUTOPHOH JIAOOpaTOpHOU pabOTHI MO AUCHUIUINHE OHOIOTHS.

Mertoanyeckie YKa3aHWs COCTaBJICHBI B COOTBETCTBHM C pabodedl mporpammoin
JUCHUITIIMHBI XUMMUS.

Conepikat 3aaHus 1a00paTOPHOH pabOTHI CTYJICHTOB, YKAa3aHHUS 110 €€ BBITOJHECHHIO U
0(OPMIICHHIO, & TAKKE KPUTESPUH OICHKH.

Opraam3anus-pazpadorunk: ['BIIOY MO  «MpkyTckuiéi  TEXHHKYyM  TpaHCIOpTa U
CTPOUTEIHCTBAY.

Pa3pabGorumk: mnpenojaBaTeib E.B. AMGpocoga..

PaccmoTpeno u ogo6peno Ha 3acemannu JIK
[Tporoxon Ne 10 ot 29.05.2026r.
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HNOACHUTEJIBHAS 3AIIUCKA

Metoauyeckie yKa3zaHUS IO BBINOJHEHUIO JIAOOPATOPHBIX pabdOT COCTaBIIEHBI B
COOTBETCTBUU C pabouell mporpaMmol TUCHUILUIMHBI «bHONOrus» A OKa3aHWs MOMOIIU
00y4JaromuMcsl B OpraHu3aliy U YCIEIIHOM BBINOJIHEHUH JTAOOPATOPHBIX 3aHATUH MO MPEAMETY
«buomorus».

CopepxaHre METOJAMYECKHUX YyKa3aHUN COOTBETCTBYET CTPYKType yueOHuKa buonorus
st mpodeccuii M CIeNUANbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO TMPOQUIICH:
Y4eOHHK IS CTyA.yUpexaeHui cpea. npod. oopasosanus / B.I'. babenko, B.C. Kyumenko; moj
pen. B.I'. babenko. - 6-e uzn., crep. - M.: U3narensckuii uentp «IIpocsemenney», 2020. Ipu
M3y4YeHUHU OMOJIOTMU Ha MpOBeACHHUE JAOOPATOPHBIX U MPAKTHUYECKUX 3aHATUNA OTBOAUTCS 14
4acoB, U3 HUX 124 71a00paTOpHBIX 3aHATHHA.

JlaGoparopHoe 3aHATHE - 3TO OpraHU3alMOHHas popma 00yUueHUs, perIaMeHTUPOBAHHAS
o BpeMeHH (mapa) u cocraBy (yueOHasl Tpymia, MOATrPYIa), Ieib KOTOPOH - chOpMUPOBATH
npodeccuoHanbHble YMEHUSI U HAaBBIKU B JIAOOPATOPHBIX YCIOBUSX C MOMOIIBIO COBPEMEHHBIX
TEXHUYECKUX CPECTB.

Lenbp mpoBeneHus: 1a00paTOPHBIX 3aHATHI — KOHKpPETH3allUs TEOPETUYECKUX 3HAHUH,
MIOJIyYEHHBIX B IIPOLIECCE JIEKIUi1, TOBBIILIEHNE IPOYHOCTH YCBOEHUS U 3aKPEIUICHUS U3yYaeMbIX
3HaHUH W yMeHud. ODyHKUMSIMH JAO0OPATOPHBIX  3aHATHA  SIBIAIOTCS:  3aKperUieHue
TEOPETUUECKUX 3HAHUM Ha IMPAKTUKE; YCBOCHUE YMEHUM UCCIIe0BATEIbCKOM paboThl; yCBOCHHE
YMEHHH  MPAKTUYECKOM  IMCHUXOJNOTHYECKOW  paboThl; MPUMEHEHHE  IICUXOJOTHYECKHX
TEOPETUYECKUX 3HAHUM JJI pelIeHUs] NPAaKTHUYECKUX 3aJlad; CaMOIlIO3HaHUE OO0ydYaroIlMXcs U
caMopa3BuTHE. TUINMYHBIE 3aJaHUS: JIEMOHCTPALMOHHBIM SKCIIEPUMEHT, WHIUBUIyaJIbHbIC
3a/laHus, TPYINIIOBbIE 3a/1aHuUs, SKCIIEPUMEHT B IIapax, pellieHue IICUX0JI. 3a1a4, AeJIoBasi Urpa.

[Inan 3aHsATHS BKJIIOYAaeT B ceOs: BHeEAyJUTOpPHAs CaMOCTOSITeNbHAas IMOATOTOBKAa K
3aHATHIO; TpPOBEpPKa TEOPETUYECKOW IMOATOTOBIEHHOCTH CTYAEHTOB; WHCTPYKTUPOBaHUE
CTYZCHTOB; BBIIIOJHEHHE MPAKTUYECKUX 3aJaHUM, 00CYKJIEHHE HUTOroB; Oo(opMieHHE OTYeTa;
OLICHKA BBIITOJIHEHHBIX 3aJJaHUM U CTENIEHH OBJa/ICHUS] YMEHUSMU.

JlaGopatopHble pabOTBl MOTYT HOCUTh PEHpPOAYKTUBHBINH Xapaktep (CTYIEHTHI
MOJIb3YIOTCA MOJPOOHBIMU MHCTPYKLHUSMHU), YACTHUYHO-TIOUCKOBBIM (CaMOCTOSTENbHBIN 10oA00p
MaTepuana U METOJUK) U MOMCKOBBIA XapakTep (CTYACHTHI JOJDKHBI PEIIUTh HOBYIO IJISI HHUX
npo0iieMy, Onupasch Ha TEOPETUUECKUE 3HAHUSA).

@opmbl  opraHu3anuu: (¢GpoHTANbHAsA, TPYNNOBas W WHAMBHAyalbHas. Kputepuu
3¢ peKTUBHOCTHU:

YPOBEHb CAMOCTOSITEIbHOCTH U aKTUBHOCTHU CTY/ICHTOB;

CTeneHb C(hOPMUPOBAHHOCTH YMEHU;

YPOBEHb U XapakTep IOUCKOBO-UCCIEAOBATEIbCKOM M TBOPYECKOW JEATEIBHOCTH
CTYJI€HTOB;

YIOBJIETBOPEHHOCTD CTYJEHTOB U IIPENOAAaBaTeNei COCTOSBIIUMCS 3aHITHEM.

Metonuka mnpoBefeHHs JTa0OpaTOpPHOTO 3aHATHS BKJIOYaeT B cebds Tpu dTama:
MOJTrOTOBKY K JJAOOPaTOPHOMY 3aHATHIO, €0 MPOBEICHUE U TICUXOJIOTMYECKUI aHaIu3.

Ha mnoaroroBuTenbHOM »3Tame meaarory HEOOXOAMMO Ha Kaxkaoe pabodee MecTo
HOJArOTOBUTh METOAMYECKHE PEKOMEHJAIMH MO BCEM JIA0OPATOPHBIM 3aHATHSIM C HOJPOOHBIM
OTNMCaHWEM BCeX TpeOOBaHWUN W JEHCTBUH CTYJIEHTOB. 3aTeM IMPENOJaBaTellb JOJKEH
0oTpaboTaTh Ha KOMIIBIOTEPE BECh XOJ JA0OPATOPHOTO 3aHATHS, MPEAYCMOTPETh BO3MOXKHBIE
cOou W mMyTH ycTpaHeHus ux. Ha 3Tom ke sTane HE0OX0UMO MPOBECTH CO CTYACHTAMH OOIIHIA
MHCTPYKTaX IO TEXHHUKE O€30MacHOCTH C 00s3aTeNbHOM perucrpanueil B KypHajae U TOJ
JUYHYI0 pocnuck. Kpome 3Toro, cTyJieHTaM HeoOX0IMMO J1aTh 3aJJaHue 110 U3yUYEHHUIO TEOPUH TI0
Teme, KoTopast OyneT orpadaThIBaThCs Ha Ja0OpATOPHOM 3aHATHH. B KOHIE 3aHATHI BCst paboTa
opopmisieTcs B YCTaHOBJIEHHOM IMOpsiiKe. BhiMonHeHHas cTyAeHToM jaboparopHas pabota
OllCHMBaeTcs npenojasareneM. Ha 3akIoUMTENbHOM 3Tale MeJaror aHajJu3upyeT MpOBEICHUE
71a00PaTOPHOTO 3aHATHS C TIO3UIUH €ro (P (PEKTUBHOCTH, JCNIaeT BHIBOJIBI.
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B pe3ynbrare ocBOSHUS TUCIUTIIMHBI 00YYAONIUICS TOJDKEH

3HAaTh:

-OcHOBHBIE (DAKTBI, IPOIECCHI U SIBJICHHUS, XapaKTEPU3YIOIIHE OHMOJIOTHIO;

-OCHOBHBIC OMOJIOTHYECKHE TEPMUHEI.

YMETh:

-aHaJTM3UPOBATh OMOJOTHYECKYI0 MH(POPMAIUIO, MPEACTABICHHYIO B Pa3HBIX 3HAKOBBIX

cucrtemax ( TeKcT, KapTa, Tabiuia, cxema, ayAMOBU3YaJIbHBIN Psil),;

-pa3nuyath B OMonornyeckoit nHopMaruu, GakTsl 1 MHEHUS, OIIUCAHUS U OOBSICHEHUS;
-yCTaHABJIMBATh IPUYMHHO-CJIEJICTBEHHbIE CBA3M MEXKIY SBICHUSIMH OHOJIOIMYECKHX

MPOLECCOB U SIBJICHUI;

-IpEACTABIIATE PE3YJIbTaThbl U3YUYCHUA OHOJIOTHYECKOI0 Marcpuajia B (bOpMaX KOHCIICKTA,

pedepara, pereH3uu;
Kpurepusmu OleHKH pe3ysibTaTOB PabOThl 00YYAIOIIETOCS SBISIOTCS:
- YPOBEHb OCBOCHHS YUeOHOT0 MaTepuaa;

- YMCHHC HUCIIOJIb30BATb TCOPCTUUCCKUC 3HAHUA ITPU BBIITOJIHCHUHU ITPAKTUYCCKUX pa60T;

- YETKOCTh U CTPYKTYPHUPOBAHHOCTh U3JI0KEHHS OTBETA,
- oopmIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBaHUSMHU.

OneHkn 3a BBINOJHEHHE JIA0OPATOPHBIX pPAa0OT BBICTABISIOTCS MO TSATHOAIUTBHOM

CUCTCMC U YUUTBIBAIOTCA KaK ITIOKAa3aTCIn TCKYH_[CI‘/‘I YCIIeBacMOCTHU O6y‘laIOH_[I/IXC${.

Tembl J1a00pATOPHBIX 3aHATHI 4achl

Jlabopamopnoe 3anamue 1. Xumudeckas opraHu3anus KJICTKH. 2

Jlabopamopnoe zanamue 2. CTpoeHHE KIETKH: SIPO, IMTOILIA3Ma, 2
OpPTaHOUIbI KIETKH.

Jlabopamopnoe 3ansamue 3. IIpsimoe M HENIPSIMOE Pa3BUTHE Y HACEKOMBIX. 2

Jlabopamopnoe  3amamue 4. Cenekuus pacTeHHUN, JKUBOTHBIX U 2
MHUKPOOPTaHU3MOB. BHOTEXHONOTHS. DCTeTHYEeCKHe AacCHeKThl OMOTEXHOJOTHH |
KIIOHHUPOBAHUSI.

Jlabopamopmnoe 3anamue 5. Bun, ero xpurepuu. llomynsuuu, u3mMeHeHUs 2
reHooHa MOMy AU, TEHETHUECKUN coCcTaB Momymsaiuil. BunooOpa3oBaHusi.

Jlabopamopnoe 3anamue 6. OCHOBHBIC HAIIPABJICHUS HBOJIOIIMOHHOTO 2
nporecca. [ aBHbIe HaMIPaBJIEHUS YBOJIIOIMH OPTaHHYECKOTO MUDA.

Jlabopamopnoe 3ausamue 7. Bo3sHUKHOBEeHHE XWU3HH Ha 3emuie. ['mmoresza o 2
POUCXOXKAECHUH Ku3HU. COBpEeMEHHbIE MPE/ICTABICHUS O TPOUCXOKACHUN KU3HH.




MMPUJIOKEHUSA
JlabopaTopHoe 3ansiTue 1. Xumunueckas opranusaius kietku. Heoprannueckue BemiecTsa
KJICTKHU.
3ananus k padore:

VYyaiuecs: BBIIONHSIOT pabOTy MapamMu B COOTBETCTBUU C METOAMYECKUMHU yKa3aHUSIMU
U 3aHOCST PE3yJbTaThl B MPAKTUYECKYIO TeTpajb. llepen HadamoMm pabOTHI MperojaaBaTeib
MPOBOJAMUT MHCTPYKTAXK 110 TEXHUKE OE30MACHOCTH.

OmnbiT 1. XuMuyeckne cBOiicTBa KAapOOHATA KAJbIHUA U €ro 3HAYeHHe /ISl JKMBbIX
OPraHu3MoB.

a). B mpoOupky momecture Ir CKOpIymbl KypUHOTO siiilia, A00aBbTe 3 MJ COJSIHON
KHUCJIOTHI. 3anuInTe HaOII0AeHHsI, COCTaBbTE YpaBHEHUE XUMUUYECKOM peakuu.

OCHOBY CKOpJIYIIBI KYPHHBIX SUI] COCTaBIIsIeT KapOoHAT Hartpus. [Ipu B3aumoaeicTBUU
€ro C KUCJIOTOW MPOUCXOIUT PACTBOPEHHUE COJIM U BbIJICJICHHE ra3a:

CaCOs + 2HCI —> CaClz + CO,T + H20

0). JIeMOHCTPALIMOHHBIM OIBIT: MOMECTUTE CHIPOEC KYPHHOE SHIIO0 B PACTBOP COJISIHOM
kucnotel Ha 30 muHyT. Kakue uzmenenus Habmogaere? Chenaiite BIBOJ O COCTaBe 00OJIOUKHU
SUIIEKIICTKUA KYPHUIIbI U BIMSTHUM HEOPTAaHMYECKUX COJICH Ha €€ CBOMCTRBA.

[Ton neiicTBHEM CONSIHOW KHUCIOTHI 00OJIOUKA SHUIIEKIETKA KYPHIIbI CTAHOBUTCS MSTKOM.
Tak kKak OCHOBY CKOpPJYIIBI KypUHOTO SIHIIa COCTaBJIs€T KapOOHAT KalblUsl, MOXKHO CJHEJNaTh
BBIBOJI, YTO MMEHHO OH OOYCJIaBJIMBAET TBEPAOCTh CKOPIYIBI U OOECIEYMBACT €€ 3aIIUTHYIO
(GYHKIUIO U1 KJIETKU.

OnpbiT 2. XuMu4yeckue cBoiictBa pochara KajJablUsd U €ro 3HAYEHHE VIS KMBBIX
OPraHM3MOB.

a). B mpobupky nomecture 0,1t docdara xanpius, 1006aBbTe 2 MJI CEPHOMl KUCIOTHI.
3anummuTe HaOII0IeHUs, COCTaBbTE YPAaBHEHUE XUMHUECKOW pEaKIliu.

@dochar KanbIMS COCTaBISIET OCHOBY KOCTHOM TkaHM. B pe3ynprate peakuuu
MPOUCXOAUT pacTBOpeHue docdaTa Kaablus B KUCIOTE:

Cas(PO4)2 + 3H2S04 —> 3CaS04 + 2H3PO4

0). JIeMOHCTPAIIMOHHBIH OIBIT: TOMECTUTE KYPUHYIO KOCTh B PACTBOP COJITHOM KHUCIIOTHI
Ha 6 - 8 uvacoB. Kakue usMmenenus: naomrogaere? Caenaiite BHIBOL O COCTaBE KOCTHOM TKAaHU U
BIMSHUM HEOPTraHWYECKUX coJied Ha cBoiicTBa KocTei. (OmBIT 3akiaJbIBacTCs 3apaHee,
YYaIIIMCS Ha 3aHITHH TOJIBKO JJIEMOHCTPHUPYIOTCS MOJTYUYEHHBIE PE3YIbTAThI).

B cocTaB KocTell BXOAAT HEOPTraHMYECKUE U OpraHnyeckue BemiectBa. Heoprannueckue
BEIECTBA KOCTEW MPEICTAaBICHBI B MEpBYI0 odepens HepacTBopuMbiMU coiisimu (Cas(POs)2 u
CaCO0gz). KapOoHaT KaimbIus MPHIAET KOCTSIM MPOYHOCTh. OpraHWYecKue BEeIecTBa MPHIAIOT
KOCTHOM TKaHW 31acTUYHOCTh. [log AeiicTBUEM COJSIHOM KHUCJIOTHI MPOUCXOJMUT PACTBOPEHUE
KapOoHaTa KabllUs, B PE3yJIbTaTe Yero KOCTHAs TKaHb TEPSIET TBEPAOCTh U KOCTh CTAHOBUTCS
THOKO.

OmnpiT 3. KauecTBeHHas1 peakuusi HA pocaT-uoH.

B npoOupky nHaneiite 2 kamiu pactBopa rugapodocdara Harpus, 100aBbTe 2 KaIuld
pacTBOpa XJIOpUZa AMMOHMS M 2 KaIllJld pacTBOpa TUJIPOKCHUJA aMMOHHMS, a 3aTeM 2 KaIuld
pacTBOpa XJIOpHJa MarHus. 3aluImuTe HAOTIOEHUs, COCTaBbTE YpaBHEHHWE XUMHYECKOU
peaKkiuu.

B pesynbrare peakiuu BeimagaeT O0emnbiii ocanok ¢pocdara MarHus aMMOHUS:

NazHPO4 + MgCl, + NH4OH —> MgNH4PO4l + 2NaCl + H,0

OmnbiT 4. B3anumoaeiicTBHe MEPOKCHAA BOAOPOAA ¢ 0eJIKAMH KJIETKH.

B ueTsipe mpobupku moMecTuTe COOTBETCTBEHHO CHIPO M BapeHbIH KapTodens, Chipoe U
BapeHoe Msco. B kaxyto mpobupky m106aBsTe 1o 3 M1 iepokcuaa Bogopoaa. Kakue nsmenenus
Habmromaere? CrenaiiTe BHIBOJ O BIMSHUM TEPMUYECKON 00pabOTKH Ha CTPYKTYpy U (YHKLIUHU
Oenka Karasasbl.

B TkaHAX JKMBOTHBIX M PpACTEHUH COAEPXKUTCS (EpMEHT Karanasza, KOTOPBIH
KaTaJu3upyeT peakinio pa3aoKeHusl IepoKCua BOJOpoIa:
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H202 —> 021 + H,0

3a cyeT nedcTBUS KaTanasbl mpu J00aBICHHM MEPOKCHIA BOJOPOAA K CHIPHIM MSCY U
KapTodeito HabII0aaeTCs BBIACTICHUE Ta3a.

ITo cBoelt xumMu4eckoil mpupoae Bce GepMEHTHI sIBisOTCS Oeinkamu. [Ipu Tepmudeckoit
00paboTKe MPOUCXOAUT ACHATYpauus OEJIKOB, BCIEACTBHE YETo KaTajia3a TepsSeT CBOM CBOICTBA
U pa3lioKeHHEe MEPOKCHIa BOJOPO/Ia B KJIETKaX BapeHOro KapTodes U Msca He UJIeT.

OnbiT 5. KayecTBeHHasi peaknusi Ha KpaxmaJs. O0OHapy:KeHHe KpaxMaJia B KJIeTKax
kaprTodeJs.

a). B mpoOupky Haneiite 1 mn kpaxmana u no6aBpre | Kammo Woma. 3amuimuTe
HAOJIIO/IEHUsI, COCTaBbTE CXEMYy XHMMHYECKOM peakuuu. 3areM Harpeiite npoOupky. Kakue
u3MeHeHus HaOmogaere? COXpaHSAIOTCA M 3TH U3MEHEHHUS IOCHE OXJIAXKICHHS MPOOUPKH.
Crnenaiite BBIBOA O BJIMSHUM HarpeBaHUsS HAa CMEILIEHHE PABHOBECHS B PEAKIMHM Kpaxmania C
HOI0M.

B pesynbrare peakuuu obpa3yercsi coeIlMHEeHnEe CHHEe-(HOJIETOBOTO 1IBETA:

I2 + kpaxmai - cuHe-(uOoJIETOBOE OKPALIMBAHUE

[Ipu HarpeBaHUM NPOOUPKU MPOUCXOIUT UCUE3HOBEHHE OKPACKH, a MPU OXJIAXKIACHUU
BHOBH €€ IOSIBJICHUE, YTO yKAa3bIBACT Ha OOPAaTUMOCTh PEAKIMU B3aUMOJCHCTBUS Kpaxmaia C
HOJIOM.

0). BospmuTe mOMTHK CBIpOro Kaprodens W KamHuTe Ha Hero | kammo ioma. Kakue
u3MeHeHus Habmonaete? CruenaiiTe BEIBOJ O XUMHUYECKOM COCTaBE KIIETOK KapToders.

[lon neiicTBueM ioga MPOMCXOAMT IOSBICHUE CHHE-(DMOJIETOBOTO OKpAIIWBAHUS, YTO
yKa3bIBaeT Ha COJEP)KaHME B KIETKax KIyOHs kapTodelns Kpaxmania, KOTOPbIi 3amacaeTcsi TaM B
BU/JIE KPaXMaJIbHBIX 3€PEH.

OcymecTBUTH peduieKCcHIo 1esiTeIbHOCTH.

JlaGopaTopHnoe 3ansTue 2. CTpoeHHE KICTKH. AP0, IUTOIIa3Ma, OPTraHOWIbI KJICTKH.
3ananus K padore:

eas.
1.IIpotomxuTh (GopMUpOBaHNE HABBIKOB MPUTOTOBIEHUSI MUKPOIIPENapaToB
2.BbIsIBUTH OCOOEHHOCTH CTPOEHUS PACTUTENbHOM, )KMBOTHOMN, TpUOHOM.
3.CpaBHUTH KJIETKU U BBIIBUTH MPUUMHBI UX CXOJCTBA U PA3INYMUL
4.BbIIBUTH OCOOEHHOCTH CTPOEHUS KJIETOK OHOKJIETOUHBIX OPTaHU3MOB U KJIETOK U3
OpPraHHU3MOB
Xox padoTsI:
1.Oco6eHHOCTH paCTUTEIbHBIX KJIETOK
1. IIpuroToBbTE MUKpONpENApaT KOXKUIIBI JINCTA aMapUILIICa
2. Haiiaute u paccMoTpute: A) KIETKH KOXKUIBI TMCTa; b) yeThulia (3amMbIKaromnye
KJIETKH U ILEJTb MEXy HUMH)
3. 3apucyiTe 1 MOANMIINATE YBUJIECHHOE
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4. CpaBHUTE KJICTKH KOXKUIIBI JINCTA M 3aMBIKAIOIINE KJICTKH YCThHI]

A) CxoacTBo

CXO0JCTBO KJICTOK OOBSICHICTCS TEM, YTO

b) Paznuuus

KneTku KoKHUIIbI THCTa

3aMBIKaAIOIINE KJIETKU YCTHHI]

1. BecuBeTHbIe, T.K HE COJCPIKAT XJIOPOILIACTOB, T.K (YHKIUA HE (POTOCHHTE3, a 3aIlUTa
2. Toncras o6oouKa, T.K QyHKIUS 3aIUTa

3. KiteTku 1I0THO MPHUIIETaroT APYT K APYry, T.K. GYHKIUS 3aIHTa
Paznuuus KJI€TOK OOBSACHSIOTCS TEM, YTO.............

1. Oco0EeHHOCTH JKHBOTHBIX KJIETOK

1.IIpuroroBbTe MUKpOIpENapaT KJIETOK CIM3UCTON 000JI0OUKH TOJIOCTH PTa
2.PaccmoTpuTte, 3apUCyiTE U IOIHUIIUTE YBUICHHBIE KIICTKU

| 3. KiteTky ruioTHO NpUIeratroT Apyr K
1 APYTY, T.K. yHKUMs 3auMTa
|
Pasnuuust KJIeTOK OOBACHIIOTCH TEM, TO. cvvinurennnn
1. OcobeHHoci KMBOTHLIX KJACTOK
1. IIpHUrorossTe MHUKPONPEnapar KJIeTOK CAM3IMCTON 060JI0YKH nMonocTH pra

2. PaccMOTpHTe, 3apUCyTe ¥ MNOMINHILIATE YBHIACHHBIC KJIETKH

PUC. 1. DNUTENMANDHLIE KNETRM M3 POTOBOM NONOCTH YENOBERa (MUKPONPE-
napar): 1 — wironnaama, 2 — 06ONOUKA, 3 — RAPO |

3. PaccMOTpMTE NrOTOBBI MHMKPOINpenapar KJIeToK KPOBH (3PHUTPOLMTOB) JISTIYIIKH
4. 3apucyi#iTe, NOANMILNTE YBHIACHHbIC KIETKH
5.CpaBHHTE MUTEIIHANIBHBIC KJICTKH U3 POTOBOH I1OJIOCTH HEJIOBEKA M
YPHTPOLMTEI JIATYIUIKH
A) Cxoncrso
CXONCTBO KJIETOK OOBACHACTCH TEM , MTO ..vonnuennnnn

B) Paznuuusn

1. BecuseTHbie
2. I'noTHO NpUAeraioT APYT K Apyry
3. Xopouo pereHEepUpyoT
Paznuaus KJIETOK OOBACHAIOTCH TEM, HTO. . coeaneennnnn

‘ KineTkH snuresnnsi POTOBOH IMOJIOCTH  DpPHUTPOUMTEI JIALY LUKH
1

III. Cpasuenue PACTHTIC/ALHLIX H dKHBOTHLIX KJACTOK

1.PaccMOTpHUTE rOTOBBIE MUKponpenapaTte! *“ PacrurensHasn kierka”, “ dKusornasn
Kkinerka®

2.CpaBHMTE PACTHTEIBHBIC U XKMBOTHBIC KJICTKH
A) Cxoacrso
Cxoncrso PACTHTCIIBHBIX M JKMBOTHBIX KJICTOK OO BACHACSTCSH TEM s UMTO ..vcecccnes

b) Pasnwuuans



3. PaccmoTpuTe TOTOBBIN MUKpOTIpEapaT KJIETOK KPOBU (SPUTPOITUTOR) JIATYIIIKH

4.3apucyiite, NOANUIINTE YBUICHHBIC KIIETKH

5.CpaBHUTE dNUTENHATIBHBIE KIIETKHU U3 POTOBOM MOJIOCTH YEJIOBEKA U SPUTPOLIUTHI
JSTYIIKA

A) CxoactBo

CX0JICTBO KJIETOK OOBSACHAETCS TEM, UTO .............

b) Paznuums

Kitetku snurenus poToBOM MOJIOCTH

DPUTPOLUTHI JISTYIIKH

1. becusernsie; 2. [oTHO npuieratoT ApyT K Apyry; 3. XOpoIlIo pereHepupyroT

Paznuuns k1eTok 0OBACHSIIOTCS TEM, YTO..............

I1l. CpaBHeHHMe PACTHTEJIbHbIX M KHBOTHBIX KJIETOK

1.PaccmoTtpuTe roroBble MUKpOnpenapatsl «PacturenbHas kieTka», « JKuBoTHas
KJIETKa)

2.CpaBHUTE PaCTUTENbHBIE U AKUBOTHBIE KIETKU

A) CxoxnctBo

CX0JICTBO PACTUTENBHBIX U )KUBOTHBIX KIETOK OOBSCHSIETCS TEM , UTO ...........

b) Paznuuus

PactutenbHas kietka

JKuBoTHas kieTka

Pa3znuuns oObSICHIIOTCS T€M, YTO .............

V. Oco6eHHOCTH IPUOHBIX KJIETOK

1. PaccMoTpuTe rOTOBBIM MUKpOIpENapar MmiaecHeBOro rpuda Mmykopa

2.Haiigute 1)pa3BeTBI€HHbIE HEWIEHNUCTHIE HUTH (TpUdbI)

2)cropaHruu

3.3apucyiiTe ¥ MOANUIINTE YBUICHHOE

r

Pussermnenmize newsenmerize >
GMmur‘

Cronon
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4.BeisiBUTE 0COOEHHOCTH TPUOHBIX KJIETOK

[Tpu3HaKku TUTUYHBIC [T KIICTKH

[Tpu3naku xapakTepHbie A TPUOHON KIIETKH

5.BeiBO;

1) V6enutech B TOM, YTO KJIETKAa MOKET OBITh OPraHU3MOM

*Opranu3M 3TO HEYTO IIeJI0e, CITOCOOHOE K CAMOCTOSITEIIBHOMY CYIIECTBOBAHHUIO

1.PaccmoTpute Mukponpenapar “Uudyzopus Tydenska”

2. 3apucyiTe U MOANUIINTE CTpOCHUE HHDY30pHH TY(DETbKH

2) YscHUTE OTJIMYUS KIETKH — OJIHOKJIETOYHOTO OPTaHK3Ma OT KJIETOK BXOJISIINX B
COCTaB MHOTOKJICTOYHOT'O OPTaHUu3Ma

1. PaGoTas ¢ JONMOJHUTENBHBIM MaTEPUAIIOM, 3aIHUIIUTE B TETPAAh OCOOCHHOCTH KIETOK
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Knertka - uenblii opranuzm

Kiietka — yacTh MHOTOKJIETOYHOT'O OpraHu3Ma
BriBox

OcyuiecTBUTH pepieKCHIO 1esiTeIbHOCTH

JladopaTopHas paoora 3. «IIpsiMoe 1 HEOPIMOE Pa3BUTHE HACEKOMBIX)).

3ananus k padore:
Llesb padoThI: ONIPENETUTh dTalbl PA3BUTHS HACEKOMBIX.
O0opynoBanme: KOJUIEKIIMU HACEKOMBIX, MIITIOCTPALIUN HACEKOMBIX C IIPSIMBIM U HENPSMbIM
TUIIOM Pa3BUTHS.
Xox padoTsl
1. HanucaTh Ha3BaHue HACEKOMBIX, HAXO/SAIIUXCS HA MIUTIOCTPALUAX (B KOJUIEKLIUN)
2. CoctaBbTe CXeMbI pa3BUTHUS capaHy 1 0abouku. [IMChMEHHO TPOBETUTE UX CPABHEHHE.
3. IlepeunciuTe cTaAuu pa3BUTUS KAXKJIOTO U3 HACEKOMBIX.
4. YKaxxuTe TUIl pa3BUTUSI HACEKOMOTO.
5. Uem mpsiMoe pa3BUTHE OTINYAETCS OT HENPSMOro?
6. B yem npeumyIecTBo HEMPSIMOTO Pa3BUTHSL Y HACEKOMBIX 10 CPABHEHUIO C MPSIMBbIM?

;
/

NHKN ™ I

F
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!
|
|
|

~

Bapocnasa ocobb
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BABOYKA

BoiBoa: OIIPCACIINTDL 3TAllbl Pa3BUTHA HACCKOMBIX.

JladopaTopHoe 3ansTHe 4.CeneKkiys pacTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.
BuotexHoiorus. IcTeTHYecKre acleKThl OMOTEXHOJIOTHU U KIIOHUPOBAHMS.
3aganusn k padore:

Cerognss Mbl monpoOyeM MPOBECTH «BUPTYaJbHYI0» 3KCKYPCHIO CpEId HEKOTOPBIX
MOPOJ] IOMAIITHUX )KMBOTHBIX, a 320/THO M1 BCIOMHUM OCHOBHBIE METO/bI CEJIEKIINH )KUBOTHBIX.

1. AyTOpuAMHIOM IOJIy4€HbI HallpuMep, COOAKOBOJIK.

Co0aky 1 BOJIKH CKPELUBAIOTCS JOBOJIBHO CBOOOHO. BONK — 3TO MyrinBO€ ®HUBOTHOE C
OCOOEHHBIM TIOBEJACHHUEM U PA3BUTHIM OXOTHHYHUM HWHCTUHKTOM. YENIOCTH y HEro ropasio
MolHee, uyeM Yy coOaku. [loBeneHue THOpUIOB BOJIKA U COOAKM HEMpeEACKa3yeMo.
Jl1s Toro, 4TOOBI MIPUPYUUTH KUBOTHOE, 00S13aTENILHO HYKHA JPECCHPOBKA

2. NUHOpUIMHTOM TIONTyYEHBI:

Tuepones — 3TO TOMECh caMmIla THTpa UM CaMKH JibBa. OHHM HMEIOT CKJIOHHOCTHh K
KapJIMKOBOCTH M OOBIYHO IO pa3MepaM MeEHbIEe CBOMX ponuTeneid. CaMilbl OECIUIOAHBI, B TO
BpeMs KaK CaMKH TIOPOI MOTYT MPUHOCUTH TOTOMCTBO.

Jluep — 310 MOMech camiia JibBa U caMKH TUrpa. OHU SIBIAIOTCS CAaMbIMU KPYIHBIMH U3
ceMelicTBa Komaybux B mupe. Camipl O€CTUIONHBI, B TO BpeMs KaK CaMKH TOPOM MOTYT
MPUHOCUTH TOTOMCTBO.

Jlesonapo — >TO pe3yibTaT CKpENIMBAHME caMmIla Jieomapaa C caMKod JbBa. [oioBa
JKUBOTHOTO IOXOKa Ha TOJIOBY JIbBa, B TO BpeMsl KaK OCTaIbHOE Telo OoJbllle HAIOMHUHAET
neonappa. [1o pazmepam jeBonapabl KpymHee 0OBIYHBIX JICOMAP/I0B, OHH JIFOOST KapaOKaThCs 0
JIEPEBBSM U IJIECKATHCS B BOJIE.

3.V nomamHux KUBOTHBIX HAOJIOJIaeTCsl SIBICHUE TeTepOo3Hca: MPU MEXIOPOIHBIX WU
MEXBHUJIOBBIX CKPEIIMBAHUAX Y THOPUIOB NIEPBOTO MOKOJICHHS TPOUCXOIUT OCOOEHHO MOIIHOE
pa3BUTHE ¥ TOBBIICHUE JKU3HECMOCOOHOCTH. Kitaccnmyeckum MpuUMEpOM  MPOSIBICHHUS
rerepos3uca sBJIsieTcss MyJ — THOpUA KOOBUIBI U ociia. DTO CHIIbHOE, BBIHOCIHUBOE >XKMBOTHOE,
KOTOpPOE MOKET MCTOJIb30BATHCSA B 3HAUUTENHHO 00JI€e TPYIHBIX YCIOBUSAX, YEM POAUTEIHCKUE

(hOpMBL.
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3anoHUTL TAO0JMIy: VYYEHbIE CEeJeKIUMOHEPhl M UX JIOCTHXKEHUS; METOIbl
UCIIOJIb3YEMBbIC TIPH TOJyYeHHE HEOOXOJMMBIX MPHU3HAKOB; COPTa WM MOPOJABI MOJTYYCHHBIC
Y4EHBbIM

Jla6opaTtopHoe 3ausaTue 5. Buj ero kpurepuu Ilonynsimy, n3aMeHeHHs reHodoHaa
MONYJISINNA, TEHETUUECKUI coCTaB monyJisiinii. BumooOpa3zoBanusi.
3ananus k padore:
Mop¢oJiornyecKkuii KpuTepuii BUAA - pacTeHH.
Henan: coctaBUTh MOPGOJIIOTHUECKYIO XapaKTEPUCTUKY JIBYX PACTCHHI OHOTO poja, CPAaBHUTH
WX U ClIeTIaTh BBIBOJ O IPUYMUHAX CXOJICTBA U Pa3IUUHil.
Oo6opynoBaHue: )XUBBIC paCTCHUS, TepOapHbIe MaTepUaibl (PUCYHKH KaK JIOMOJHUTEIbHBIN
UCTOYHUK HHPOPMALIUN).

Xoja padoTbl.

Ilapametpel Pacresme Nz 1 PacresmeN: 2
Haseanus pacrerna
THIT KOPHEBOM CHCTEMBI
JIHICTBA:
MPOCTELS - CIOKHER
THIT X HITKOEZHHA
NpHKPSMIeHHS Ha cTebne
THCTOPACTIONOXSHHE
CIEBE]IE:
TPREAHHCTEIN HTH O PSESCHEEIIHK
MPAMOCTOAMHI, CTSTIOMMHCA, LSTUT AIOLIHHCA,
EBIOIIHHCA
IIBETOK
COLIBETHE
10

BriBoa: (0 ueM CBUAETEIBCTBYIOT YEPTHI CXOJICTBA U PA3JINYMS)
Ko10K0/1b9HK MepCHKOJIMCTHBIN.

Konokonpurk mepcukonuctHbii — C. persicifolia L. 3to MHoronerHee pacteHue co
CTPOMHBIMH, HPSAMOCTOSIYUMH, TNMaakumu cteOiasimu. Jlocturaer B BeicoTy 40—100 u naxe
160 cm. Conepxut mieunslii cok. KopHeBasi cucreMa mMpuaaTodHasi, MOYKOBATasl Ha JIyrax H
6axpomuaTas B JecHbIX (uTOoLeHO03ax. Jlucropacnonoxenue ouepenHoe. JIcThs nenbHbIE, 0e3
IPWIMCTHUKOB U OMyIIEeHUs. JINCTOBBIE MIIACTUHKY JTUHEHMHO-JIaHLIETHBIE, 3a0CTPEHHBIE C PEKO
ropogayaTo-3y04atelM  KpaeM, B HIKHEH yacTu mobera C  CWIBHO  OTTSHYTBIM
OocHOBaHHEM. [[BeTkn — ro1y00ro, CHHE-(QUOJIETOBOTO WM CBETJIO-JIMJIOBOTO I[BeTa (peaKo
0enoro),  pacmoioKeHbl ~ Ha  KOPOTKMX LIBETOHOXKKaX,  cOOpaHbl B OJHOOOKYIO
BEPXYIIECYHYIO KUCThb U3 TpEX — BOCbMH I[BETKOB Wi
OJIMHOYHBIE. BEHUMK MIIMPOKOKOJIIOKOIBYATHIM, KPYHHBIM, 10 3,5 cM JIMHOM M B AuUameTpe,
paszienén Ha jonu He Golee yeM Ha Y. Yaleuka BJBOe KOpOUYe BEHUHKA, 0OPaTHOKOHHYECKas,
O6opo3auaTasi, ¢ JUIMHHBIMH 3a0CTPEHHBIMHU LENbHOKpalHUMHU 3yOnamu. L[BeTér B uioHe —
utose. [lnog — MHoOroceMeHHast KOpoOouKa ¢ 1eCATHIO )KUIKAMH.

Ko0/10x0/1bYHK IIMPOKOJTUCTHBIN.
Mo1iHoe MHOTOJIETHEE PACTEHUE
BBICOTOM 110 1,5 MeTpoB. Ctebenb
IPSAMOM, robli. JINCTBS KpyIHBIE, 10
10 cMm, HepaBHOMEpHO nupyaTsie. Ha
00enX CTOpPOHAX JINCTHSI MOKPHITHI
PEAKUM MITKUM
nymkoM. Kosokonpumnk
HIMPOKOJINCTHBIA UMEET KUCTEBUIHBIE
conserus. L{BeTku kpynHele,
¢uoneroBoro okpaca. Peako
BCTPEUAIOTCS OEIbIe IBETHI.

[Tnox umeet popmy KOpOOOUKH C TpeMs
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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

nopamu y ocHoBaHus. CeMeHa yIUIOUIEHHbIE, CBETIO-KOPUYHEBOIO [[BETA, UMEIOT SHIIEBUIHYIO

hopmy.
KOJ'IOKOJ'IBLII/IK, HpOH3paCTaI-OIHHI>i B €CTCCTBCHHBIX YCIOBUAX, OTINYACTCSA YCTOI‘/’ILII/IBOCTBIO K
BpPEAUTEISM 1 00Jie3HSIM. TeHEBBIHOCIUB, K TOYBaM HETpeOOBATEIICH.
Pactenune HCIIOJIB3YETCA UBETOBOJAMH KaK ACKOPATUBHOC HACAXKACHUC. I{ame BCETro €ro MO>XHO
BUJICThH B TPYIIOBBIX MOcaaAKax. Mcnonb3yercs Takxke (IopucTaMu Uil COCTaBIICHUS OyKETOB.
Kak kynbTypHOE pactenue BoipamuBaercs ¢ 1576 roaa.
Mop¢oJiornyeckuil KpuTepuii BUAa - ;)KHUBOTHOTO.
Heﬂb: COCTaBUTH MOp(bOHOFI/I‘ICCKYIO XapaKTCPUCTHUKY JABYX XUBOTHBIX OAHOI'O poJa, CpPaBHUTH
HUX U CACIIATh BBIBOJ O MPUYIMHAX CXOACTBA U pa3J’II/I‘-H/II\/'I.
OO0opynoBaHme: WILTFOCTPALIMN )KHUBOTHBIX (PUCYHKH KaK JOMOJHATEIBHBIA HCTOYHHUK
UHPOpPMALINH).
Xoa padoTsl
Ilapamerpel Ausorsoe Nz 1 Ausoraoe Ne 2
Haseauu= xusorHOrO
PasMapel JKHEOTHOIO
PacnpocTpassHES
[pennonarasMedit B0 PacT
[l =peTasoit MoKpoE (K3Y2CTE O WEPeTH)
BHEHIHHE MPLHIHAKH X HE CTHOrO
THIT MHT3HH
Cpena oOutarus
B E3KO2 EPEMA SKTHEHO XHSCI'HCET
Fax ®HEOTHOS M2PEHOCHT H2ONarONPHATHOS
EpEMA]
3Ha4sHHE XHE OTHOMO E IpHPONS

BriBos: (0 ueM CBHUIETEIBCTBYIOT YEPTHI CXOJICTBA U PA3IUUMs).
3asn — OesisAK M 3251 — PyCak.

Haubonee wu3BectHbl B Poccum 3aiiiibl — Oensik W pycak. 3asdi-Oeisik: oOuTaer B
TYHAPOBOH, JIECHOMN u YaCTUYHO JIECOCTEIHOU 30He CeBepHOI
EBpons, Poccun, Cubupu, Kazaxcrana, 3a0aiikanbs, JlaneHero Boctoka. 3asiy — pycak: B

npenenax Poccum  BoauTcs  mo  Beel EBpomenckoM  4WacTM  CTpaHbl 10 CEBEPHBIX
nobepexuit Jlagoxckoro u OHexckoro ozep. 3asi-oensk. Jnuna tema 44 — 74 cMm. XBOCT B
BUJIE MYIIMCTOTO OeJoro Imapuka, KOHYUKH yiiei depHsie. OcTanbHas okpacka OypoBaTasi UITU
cepas JIeTOM M uucTo-Oenas 3umol. Ha mamax 3uMol oTpacTaroT MeXOBble «IbDKH». Cliessl
HIMPOKHUE, OKPYTIIbIE, OTIEUATKU 3a/HUX JIall UMb HEHAMHOTO OOJbIIIe TepeHIX. 3alHUe HOTH
HaMHOTO JJIMHHEE MEePeTHUX U MPHU JBMKCHUH BBIHOCITCS Janeko Brnepen. [lnuHa ciena 3aaHei
nansl 12-17 cm, mmpuna 7-12 cm.

3asu-pycak. JlimHa tena 55 — 74 cM. XBOCT CBEpXy M KOHUMKH YIIEH YEPHBIE.
OcranbHas OKpacka pbIKeBaTO-cepasi C YepHOBaTOM psiObI0, 3MMOI CBETiIee, 0COOEHHO Ha Oproxe
u OoKax.
VY Gensika 1 pycaka yIu JUIMHHEE TOJIOBBI, XBOCT CHU3Y OebIid, mepcTh Msarkas. [lIkypka
HEMpPOYHAsl U C1a00 MPUKPETIEHA K TNy, TOATOMY KJIOYbsI IIKYPBI YaCTO OCTAIOTCS B 3y0ax
XHUIIHHUKOB. Y PyCcakoB JUIMHA clie/ia 3aaHei nanbl 14-18 cM, mupuHa 3-7 cMm. 3aaHue HOTH
HaMHOT'O JUIMHHEE MEePEeIHUX U MPU JBUKEHUU BBIHOCSTCS JAJIEKO BIEPE/I.
bensik — pacTUTENbHOAIHOE JKUBOTHOE C YETKO BBIPAXKEHHON CE30HHOCTHIO MUTaHus. BecHoil
JIETOM OH KOPMUTCSI 3€JIEHBIMH YacTsIMHU pacTeHuil. MecTaMu moefaeT XBOIIU U TPUOEI, B
YaCTHOCTH, OJICHUH Tprodeib, KOTOPBIN BRIKAIIBIBAET U3 3eMJIH. B 1leTHee BpeMs pycak mUTaeTcst
pacTeHUSIMU U MOJIOJIBIMH ITOOETaMU IEPEBLEB U KyCTAPHUKOB. Yallle BCero ChenaeT JIUCThs U
cTe0JIM, HO MOKET BBIKANBIBaTh M KOPHU. OXOTHO MOETAET OBOIIHBIC U 0aX4eBbIC KYIbTYPHI.
bensik oueHb MI0J0BUT. 3a JETO 3aliuMxa NPUHOCUT 2—3 noMeTa u3 3—>5, nHorna gaxe 11
NOTOMKOB. BecHoil 1 oceHbto Oensik uHseT. BeceHHss MMHbKA HAUMHAETCS B MapTe U
KoH4YaeTcs B Mae. JKuByT Oensiku 8—9 net, nHoraa 10xuBaroT 10 10, 00bI9HO ke THOHYT
3HAYUTEIILHO paHbIle. 3asI-pycak: MoMeToB ObiBaeT 2—3 u naxe 4. Becennuit momer u3 1—2
3aiiyar, 6osiee nmo3auuii U3 3—4 (10 8). bensik — Ba)KHBIN 00BEKT IPOMBICIIOBON OXOTHI,
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0co0eHHO Ha ceBepe. Pycak sBisieTcs IEHHBIM TPOMBICIIOBBIM )KHBOTHBIM, O0BEKTOM
JTFOOUTENBCKOM U CHOPTUBHOM OXOTHI.
3asn — Oessk 3asu — pycak

hunterrussia.ru

Jla6opaTtopHoe 3ausaTHe 6.0OCHOBHBIE HAIPABJIEHHUS YBOJIOLMOHHOIO nporecca. I 1aBHEIE
HalIpaBJICHHUA SBOJIFOIIWN OPraHUYCCKOIro Mupa.
3aganusn k padore:
«ApoMop$ 0361 Y NO3BOHOYHBIX KUBOTHBIX)
Heab: chopmupoBaTh yMeHHUE BBISBIATH apoMOpP(O3bl y KUBOTHBIX, OOBSICHITH HX
3HAYCHUE.

Xox padoTsl.

1. PaccmoTpure CcXeMBI CTPOEHHS CEpAel] U BCIHOMHHTE OCOOCHHOCTH pPabOTHI
KPOBEHOCHOM  CHUCTEMbl IpeJICTaBUTENEed Kiacca IIO3BOHOYHBIX  JKUBOTHBIX:  PBIOBI,
3CMHOBOAHBIC, ITPECMBIKAIOIIUECH, IITULBI, MJIICKOITUTAIOIIHE.

3anosiHuTe TabIUILY:

Kuaaccesl CMmemienue NOTOKOB
Ocobennoctu KonuyectBo  kpyros N
MO03BOHOYHBIX BEHO3HOIi U

CTPOEHHS CepAla KpPOBOOOpAalleHUs .
KHBOTHBIX P pant P patt apTepua/IbHON KPOBH

PrI16BI
3eMHOBOIHBIC
[Ipecmbikaromumecs
TITriel

Minekonuraromme

2. BcrmoMmHuTte, KakoBa HHTEHCHBHOCTL OOMEHa BEIIECTB M 3aBHUCSIIAS OT HEro
BO3MOXHOCTH HOJI}Iep)KI/IBaTB HOCTO?IHHYIO TeMnepaTypy TCJia CBOI\/JICTBeHHa Hpe)ICTaBI/ITeJ'ISIM
KJIACCOB IIO3BOHOYHBIX JKMBOTHBIX.

3anosHUTE TAOIHITY:

Kiaccbl m03BOHOYHBIX sKHBOTHBIX Temneparypa tejia UHTEeHCHBHOCTH 00MeHA BelleCTB
PrI10BI

3eMHOBOIHEIE

[Ipecmbikarommecs

TITHnier

Minekonuraromnme

3. PaccMoTpuTe CXeMBI CTPOCHHS JIBIXaTEIbHBIX CHCTEM W BCIIOMHHTE OCOOCHHOCTH
IBIXaHUS TPEJCTaBUTENEH Ki1acca MO3BOHOYHBIX JKUBOTHBIX.
3anoyHATE TaOIHITY:

Ki1accebl HO3BOHOYHBIX KMBOTHBIX Oco0eHHOCTH AbIXaTeJIbHOM cucTeMbl THI ALIXaHUA
Pr10BI
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3eMHOBOIHEIE
[Ipecmbikaromuecs
J G701

MiekonuTaromnye
4. BcnoMHHTE OCOOEHHOCTH OIUIOOTBOPEHUS U Pa3BUTHS MOTOMCTBA y MPEACTaBUTENEH
KJIaCCOB MO3BOHOYHBIX YKUBOTHBIX.

3anonHuTe TabIuIy:
Knaccbt MO3BOHOYHBIX Pa3Burtue Mecto pa3BuTHUA

OnjionoreBopenne
“KHBOTHBIX NMOTOMCTBA 3apojabliia

Pr16BI
3eMHOBOJIHEIE
[Ipecmebikaromuecs
IITnner

Minexonuraroniye

IIpoanamusupyiite Tadauubl. CaenaiiTe BBIBOABI: Kakhe KpyHHbIEe apoMopdo3sl
CIOCOOCTBOBAJIM  MOSBJICHUIO 3€MHOBOJHBIX, IPECMBIKAIOIIUXCS, TITHUIl, MJIEKOIHUTAIOIINX.
Packpoiite 3BONIIOIIMOHHOE 3HAYEHHE apOMOP(O30B.

JlaGopaTopHoe 3ansitue 7/.Bo3HMKHOBEHME XU3HU Ha 3emiie 'unore3a 0 NPOMCXOXKIACHUU
KH3HU. COBDGMGHHLIC IIPEACTABJICHHUSA O ITPOUCXOXKICHUN KHU3HU.
3aganusn k padore:
«AHAJM3 ¥ OLIEHKA Pa3TUYHBIX THI0TE3 NPOMCXOKIEHUS KUZHI
Ilesib: 3HAKOMCTBO € Pa3IMYHBIMU TUIIOTE3aMHU MPOUCXOXKICHUS )KU3HU Ha 3eMIIe.
Xon pa6oTsl.

1. [Tpountars TekcT «MHOrooOpa3ue Teoprii BOSHUKHOBEHHUS KU3HU Ha 3emMiiey.
2. 3anoJHUTh TAOIHILY:
Teopuu v TUIIOTE3bI CymHOCTh TEOpUH U TUTNIOTe3bl | JloKa3arenbcTBa

1. Teopus KpeauuoHHU3M.

2. Teopusi CTalHOHAPHOIO
COCTOSIHMSI.

3. Teopusi naHcnepMHH.

4. duznyecKue runoTesbl.

5. XuMuuyecKkue rumnoresbl.

1. OtBetuTtsh Ha Bomnpoc: Kakoli Teopun npuaepxkuBacTech Bbl IMUHO? [Touemy?

2. BriBon.

«MHoroo0pa3ue Teopuii BOSHHKHOBEHHS JKM3HU HA 3emJie».

1. Teopusi kpeanuuoHM3M.

CornacHo 3TOH TEOPHM KU3Hb BO3HUKJIA B PE3YJbTATE KAKOIO-TO CBEPXBECTECTBEHHOIO
coObITHs B mpouuioM. Ee mpuaep)kuBaroTcsi MociefoBaTeNd IMOYTH BCEX HambOosee pacmpo-
CTPaHEHHBIX PEITUTHO3HBIX YUEHUI.

TpaguuuoHHOE HMyAEHCKO-XpUCTHAHCKOE IPEACTABICHHUE O COTBOPEHHH MUDA,
n3N0keHHoe B KHure BbITHs, BBI3BIBAJIO U MPOJOJIKAET BBI3BIBATh CIIOPHI. XOTs BCE XPUCTUAHE
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npusHaoT, yto bubmus — 310 3aBer ['ocmonma moasM, MO BOMPOCY OJUIMHE <«IHSD,
ynomuHasierocs B Kuure beiTus, CymecTByOT pa3HOIIacusl.

HekoTopsie cunTaoT, 4TO MUp U BCE HACEISIIOIIME €0 OpraHU3Mbl ObUTH CO3/aHbI 3a 6
nHel o 24 yaca. J[pyrue xpuctuane He OTHOCATCS K buOnumM kak K Hay4YHOW KHUTE U CUUTAIOT,
yto B KHure BpiTus M3710%K€HO B MOHATHOW IS JtOAeil (opMe TeoIornueckoe OTKPOBEHHE O
COTBOPEHMH BCEX JKUBBIX CYILIECTB BCEMOTYIIUM TBOpLIOM.

[Ipouiecc 00KECTBEHHOTO COTBOPEHUS MHpa MBICIUTCS KaK MMEBIIMA MECTO JIHIIb
OJTHAX/Bl ¥ TIOTOMY HEAOCTYIHBIN JJIs1 HaOJIOCHHsI. DTOTO JOCTATOYHO, YTOOBI BHIHECTU BCIO
KOHIENINI0 O0XKECTBEHHOI'O COTBOPEHMSI 32 paMKH Hay4YHOT 0 uccienoBanus. Hayka 3anumaercs
TOJILKO TEMH SIBIICHUSIMH, KOTOPbIE MOJAI0TCS HAOIIOACHHUIO, a TIOTOMY OHA HUKOT/Aa HEe OyJIeT B
COCTOSIHMM HM J10Ka3aTh, HU ONIPOBEPTHYTh 3Ty KOHLIETIIHIO.

2. Teopusi CTALINOHAPHOIO COCTOSIHUS.

CormnacHo 3TOM Teopuu, 3eMJjisi HUKOI/IA HE BO3HUKaJIA, a CYLIECTBOBaja BEYHO; OHA
BCETJ]a CIIOCOOHA TMOJCPKUBATH KHU3Hb, @ €CIIM U M3MEHsJIaCh, TO OYCHb Majo; BUIBI TOXKE
CyILIECTBOBAJIU BCET/A.

CoBpeMeHHbIE METO/Ibl 1aTHPOBAHMUS 1al0T BCE 0OJIEe BHICOKHE OLIEHKH BO3pacTa 3eMilH,
YTO IO3BOJIAET CTOPOHHUKAM TE€OPUM CTALIMOHAPHOTO COCTOSIHUS MOJararh, 4To 3€MJisi U BUbI
CYLIECTBOBAJIM Bcerga. Y KaXJ0ro BHJA €CTh JIBE BO3MOXXHOCTM — JHMOO H3MEHEHUE
YHCIEHHOCTH, JINOO BEIMUPAHUE.

CTOpOHHHMKHM 3TOW TEOpUU HE MPU3HAIOT, YTO HAJIWYUE WIM OTCYTCTBUE ONPEIECIIEHHBIX
HCKOIIAEMbIX OCTaTKOB MOKET YKa3bIBaTh HAa BpEMs MMOSABJICHHS WM BBIMUPAHUS TOTO WJIM UHOTO
BUJA, W TPUBOJAT B KAa4eCTBE MpHMEpa MPEACTABUTENS KUCTENEphIX pbi0 — matumeputo. 1o
MaJCOHTOJIOTMYECKUM JaHHBIM, KHCTeNepble BIMEpaH 0Koio 70 miH. JieT Ha3an. OJHaKo 3TO
3aKJTFOYCHHE TPUILIOCH MMEPECMOTPETh, KOrna B paiione Majarackapa ObLTH HAWJICHBI )KUBBIC
IPEICTaBUTENN KHUCTeNepblX. CTOPOHHUKM TEOPHM CTAllMOHAPHOTO COCTOSIHUSL YTBEPXKAAOT,
YTO, TOJIBKO M3y4asi HbIHE KUBYILIME BUJIbI U CPAaBHUBAS UX C MCKOMAEMbIMH OCTaTKAMU, MOXKHO
JIeNIaTh BBIBOJ O BBIMMPAHUM, 1a U TO OH MOXKET OKa3aTbCs HEBEPHBIM. BHe3anmHoe MosBiIcHNE
KaKoro-au0o MCKOMaeMoro BHJa B OINpPENEICHHOM IJIaCTe OOBSICHSETCS YBEJIWYEHHUEM UYHCIIECH-
HOCTH €TI0 HOIYJISAUH WINA epeMelIeHHEeM B MecTa, O1aronpHusTHbIE I COXPAaHEHUS OCTAaTKOB.

3. Teopusi naHcHepMuUH.

Ota Teopus He NpeAsaraeT HUKAKOTO MeXaHu3Ma Ui OOBSCHEHHsS IEepBUYHOTO
BO3HMKHOBEHHUS >KM3HM, a BBIABUTAET HJCI0 O €€ BHE3EMHOM NpoucxoxaeHuu. Ilostomy ee
HENb3s CYUTATh TEOpPUEH BO3HMKHOBEHMs JKM3HM KakK TaKOBOM; OHAa IPOCTO IEPEHOCUT
npoOiemMy B Kakoe-To apyroe Mecto Bo Beenennoii. ['unotesa Obuta BeiBuHyTa 0. JInbuxom u
I'. Puxtepom B cepeaune XI1X Beka.

CornacHo rumnote3e MaHCIEPMUU KHU3Hb CYIIECTBYET BEYHO U MEPEHOCUTCS C IJIAHETHI
Ha MJIaHeTy MeTeoputamu. [IpocTeiiine opraHu3Mbl MU UX CIIOPHI («CeMeHa KU3HUY), TTomnaas
Ha HOBYIO IUIAHETY W Hailis 37ech OJaronpusTHbIE YCIOBHUS, Pa3MHOXKAIOTCS, JaBas Hadalo
HBOJIIOIMM OT MPOCTEUHIUX (HOPM K CIOKHBIM. BO3MOXKHO, 4TO >KM3Hb Ha 3emje BO3HMKIIA U3
OJTHOM-ETUACTBEHHON KOJIOHUH MUKPOOPTaHU3MOB, 3a0POIIEHHBIX U3 KOCMOCA.

Jnst 0o0OCHOBaHMSI 3TOW TEOPUHM HCIONB3YIOTCS MHOrokparHble mnosiBienuss HJIIO,
HacKaJbHbIE M300paXKEHUs MPEIMETOB, MOX0KHX HA PAKEThl U «KOCMOHABTOBY», a TaKke c000-
IIEHUs KOOI O BCTpeYax ¢ MHOMIaHeTsHamMu. [Ipy u3ydeHnn MaTepraaoB METEOPUTOB U KOMET
B HHMX ObUTM OOHapy>Ke€Hbl MHOTHE «IPEAIIECTBEHHUKU >KMBOTO» — TaKHE BEIIECTBA, Kak
LIMAHOTEHBl, CUHUJIbHASI KACJIOTAa U OPraHWYECKHE COEIUHEHUS, KOTOPBIE, BO3MOXKHO, ChIrpajii
POJIb «CEMSIH», aJABIIMX HA FOJIYI0 3EMIIIO.

CropoHHukamMu 3TOM rumnote3sl Obuln Jaypeatbl HoGeneBckoit mpemun @. Kpuk, JI.
Opren. @. Kpuk 0CHOBBIBAJICS HA IBYX KOCBEHHBIX JOKa3aTEIbCTBAX:

* YHUBEPCAJIbHOCTU F'€HETUYECKOTO KOJa;

* HEOOXOAMMOCTH ISl HOPMAJIBHOTO MeTaboyM3Ma BCeX KHUBBIX CYIIECTB MOJUOIEHA,
KOTOPBIN BCTPEYAETCsl CeMYac Ha IJIaHEeTe KpalHe PENKO.

Ho ecnu n3Hp BO3HMKIIA HE HA 3eMIle, TO KaK OHa BO3HUKJIA BHE ee?
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4. Pusnyeckue runoresbl.

B ocHOBe pu3ndecKuX TUMOTE3 JSKHUT MPU3HAHIE KOPEHHBIX OTIUYHIA )KUBOTO BEIIECTBA
OT HEXHUBOro. PaccMOTpUM TMIOTE3Yy MPOMCXOXKICHUS >KU3HH, BBIIBUHYTYIO0 B 30-¢ roasl XX
Beka B. . BepHajackum.

B3arnsael Ha CyIIHOCTH JKM3HU IIpUBENd BepHAICKOTro K BBIBOJY, YTO OHA MOSBUJIACh Ha
3emiie B popme Omocheprl. Kopennnie, pyHIamMeHTaIbHBIE OCOOCHHOCTH XHUBOTO BEIIECTBA
TpeOyIOT AJIs €ro BO3HUKHOBEHHUS HE XMMHUYECKUX, a (PU3NUECKHUX MPOLECCOB. DTO AOKHA OBITH
cBOcoOpaszHas katacTpoda, MOTPSCEHNUE CAMUX OCHOB MUPO3IaHUSI.

B cooTtBercTBHM ¢ pacnipocTpaHeHHBIME B 30-x rogax XX Beka THIoTe3aMu 00pa3oBaHUs
JlyHbl B pe3yinbTaTe OTpbIBA OT 3€MJIM BELIECTBA, 3AlOJHSABLIETO paHee THXOOKEaHCKYIO
BIaJMHY, BepHaackuil mpeAnonokui, 4To 3TOT IPOIECC MOT BbI3BaTh TO CIUPAILHOE, BUXPEBOE
JBUKEHHE 36MHOI'O BELIECTBA, KOTOPOE OOJIbIIE HE TOBTOPHIIOCH.

Bepnaackuil mpoucxoxaeHrue KU3HU OCMBICTUBAT B T€X )K€ MaciiTabax M MHTepBajiax
BPEMCHH, YTO W BO3HUKHOBeHHE camoii Bcenmennoii. Ilpm kartactpode yciioBus BHE3aImHO
MEHSIIOTCS, M U3 POTOMATePUN BO3HUKAIOT KUBAsl U HEXKMBAs MaTEPHUSL.

5. Xumunuyeckue runore3pl.

Orta rpymnna runore3 OCHOBBIBACTCS Ha XMMHYECKOW CHelu(pUKe )KU3HU U CBI3BIBACT €€
IIPOUCXOXKAECHUE C UcTopUel 3emMiu. PaccMOTpUM HEKOTOpBIE TUIIOTE3bI 3TOM TPYIIIIHI.

* YV HCTOKOB HCTOPUU XUMHUYECKHX THUIIOTE3 CTOSUIU G033penus . Iekkensa. I'ekkenb
CUMTAJI, YTO CHayaja MOJ JACHUCTBUEM XUMHUYECKHUX U (PU3NYECKUX MPUYUH TOSBUIUCH CO-
€AMHEHUs yriepojaa. JTH BEIIeCTBA MPEICTABISAIU COOOW HE PacTBOPHI, a B3BECH MallCHBKHUX
KOMOYKOB. [lepBruuHbIE KOMOYKH OBLIM CIIOCOOHBI K HAKOILJICHUIO Pa3HBIX BEIIECTB U POCTY, 3a
KOTOPBIM CJIEIOBAJIO JIeJieHHE. 3aTeM MOosIBUJIach Oe3bsepHas KIeTKa — HcXoaHas (opma ais
BCEX JKUBBIX CYILIECTB Ha 3eMII€.

e OmnpeneneHHBIM 3TAallOM B pa3BUTUM XUMHYECKHX THUMOTe3 aluoreHesa crajia
konyenyus A. U. Onapuna, BoiiBunyTas uMm B 1922—1924 rr. XX Beka. ['unore3a Omapuna
MpecTaBisieT co0oii cuHTe3 AapBuHU3Ma ¢ Onoxumueit. [lo Onapuny, HacIeACTBEHHOCTH CTalla
ciencteuemM orobopa. B rumorese OmapuHa keinaemMoe BblIacTcs 3a aeicTButenbHoe. CHavyama
HEe OCOOEHHOCTH JKM3HHM CBOAATCS K OOMEHY BEIIECTB, a 3aTeéM €ero MOJEIUPOBaHUE
OOBSIBIISIETCS PEIIEHHOM 3arajki BOSHUKHOBEHHMS JKU3HHU.

» Tunomesza [{uc. bepnana mpennonaraer, 4ro aOHOT€HHO BO3HUKIIUE HEOONbBIINE
MOJIEKYJIbI HYKJICMHOBBIX KHUCIIOT U3 HECKOJIBKUX HYKJICOTHIOB MOTJIH Cpa3y K€ COSAUHSATHCS C
TEMHU aMHUHOKHCIIOTaMHU, KOTOPbIE OHU KOJUPYIOT. B 3T0#l runorese nepBuyHas )XK1Bas CUCTEMA
BUJUTCS KaKk OMOXUMUYECKasl )KU3Hb 0€3 OPraHu3MOB, OCYIIIECTBIISIONIAs CAMOBOCIIPOU3BEICHNE
u obmeH BemecTB. Opranusmsl xe, mo JIx. bepHany, MOsSBISIOTCS BTOPUYHO, B X0/ 000c00-
JICHUS OT/ACIBHBIX YYaCTKOB TAaKOW OMOXUMHYECKON KU3HH C IIOMOIIBI0 MEMOpaH.

* B kauecTBe mocnegHed XMMHUUYECKOW TUIOTE3bl BO3HUKHOBEHHUS >KM3HM Ha Hamlei
IJIaHETE paccMOTpuM cunomesy 1. B. Bouimkesuua, BIABUHYTYIO B 1988 rony. CormacHo 3Toi
TUIIOTE3€, BOBHUKHOBEHUE OPraHUYECKUX BEHIECTB MEPEHOCUTCS B KOCMUYECKOE MPOCTPAHCTBO.
B cnenmduyecknx ycinoBHsIX KOCMOCA UJIET CHHTE3 OPraHUYECKUX BEIIECTB (MHOTOYHCIICHHBIC
OpraHMYECKHUE BEIIECTBA HAMIEHBI B METEOPUTAX — YTJIEBOAbI, YIJIEBOJIOPOJbI, a30TUCTHIC
OCHOBaHUS, aMHUHOKHUCJIOTHI, KUPHBIE KHUCIOTHI U Ap.). He uCKItoueHo, 9TO B KOCMHUYECKHX
MPOCTOpax MOTIH 00pa3oBaThbcs HYKICOTHABI M fnaxe Mosekynsl JIHK. OmHako, mo MHEHUIO
BoliTkeBrya, XuMu4ecKas 3BOMIONUS Ha OONbIIMHCTBE I1aHeT COJIHEUHOM CHCTEMBI 0Ka3ajaach
3aMOpPOKEHHOM M TPOJIOJDKUJIACh JUIIL Ha 3emile, Hailas Tam noaxojsuue ycioBus. Ilpu
OXJIQXKJICHUU M KOHJCHCAIIMU Ta30BOM TYMAaHHOCTH Ha MEPBUYHON 3emiie OKa3ayicsi BECh HAOOp
OpPraHMYECKUX COEAMHEHH. B  3TUX yCJIOBHSIX JKMBOE€ BEIIECTBO MOSBWIOCH U
KOHJICHCHPOBAJIOCh BOKpPYT BO3HUKIIKUX abworeHHo Mojekyn JIHK. Wrak, mo rumortese
BoliTkeBrua MepBOHAYAIBHO TMOSBUIACH JKU3HH OMOXMMHYECKas, a B XOJE €€ JBOIIOLUU
MOSIBUJIMCH OT/I€JIbHbIE OPTaHU3MBI.
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KPUTEPUU OLUEHKHU nadopaTtopHbIX (IpakTH4YeCKHX) padoT:

«5» (OTNIMYHO): BBIIIOJHEHBI BCE 3aJaHus Ja0OpaTOpHOH (IMpPaKTUYECKOi) padoTHl,
CTYAEHT 4eTKO U 0e3 OIMOOK OTBETUII HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopollo): BBIIOJHEHBl BCE 3ajaHus J1abOpaTOpHOH (IIpaKkTUYECKOH) pabdoOThI;
CTYAEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSIMH.

«3» (YIOBIETBOPUTENBHO): BBHITIOJHEHBI BCE 3aJaHHS JIAOOPATOPHOU (MPAKTUUYECKOM)
paboThI ¢ 3aMEUaHUSIMU; CTYJICHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMHU.

«2» (HE 3auTeHO0): CTYJIEHT HE BBINOJIHWI WIH BBIIOJIHWI HENPABUIBHO 3aJaHUS
1a00paTOpHOIl (TpakTHYECKOW) pabOThl; CTYIEHT OTBETHJI Ha KOHTPOJbHBIE BOIPOCHl C
OIMOKaMHU WJIM HE OTBETUJI HA KOHTPOJIHBIE BOTIPOCHI.

CIIMCOK MCIOJb30BAHHOM JTUTEPATYPBI
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