I'ocynapcrBeHHoe 0101:KeTHOE MPOdecCHOHATbHOE 00pa30BaTe/IbHOE YUpeKIeHue
HpkyTckoii od6aacTn
«pKRyTCKMI TEXHUKYM TPAHCIIOPTA U CTPOUTEIHCTBAY

MeToanuyeckue yKazaHus
JJIS1 BBINOJTHEHUS J1a00PATOPHBIX PadoT 10 y4eOHOMH JUCIUIINHE
OVY /.12 buosaorus

0 CHELMATBHOCTU CPETHETO NPOPECCHOHATIBHOIO 00pa30BaHMs
23.02. 07 Texnuueckoe 00Cay;KMBaHHE U PEMOHT JIBUraTesieil, CHCTEM U arperaTos
aBTOMOOMJIC.

KBanudukanus: crnennanuct

®opma o0ydeHHsI: OUHAs

HopMmaTuBHBbIii cpok o0ydenusi: 3 roga 10 mecsiues
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHHs

Hpkyrck, 2024 1.

1



Meroandeckue ykazaHUsS W 3aJaHus Ui oOydarouuxcsi O4HOW (opMbl OOydeHHUS IO
BBITOJIHEHUIO ayAUTOPHOH JIaOOpaTOpHOU pabOTHI MO AUCHUILUINHE OHUOTIOTHS.

Mertoanyeckie YKa3aHWs COCTaBJICHBI B COOTBETCTBHM C pabodedl mporpammoin
JUCHIUTUTMHBI XUMHUSL.

Conepikat 3aanus 1a00paTOpHOIl pabOTHI CTYICHTOB, YKa3aHUS IO €€ BBITOJHEHHIO U
oopMIIeHHIO, @ TAKIKE KPUTEPUH OLICHKH.

Opraamzanus-pazpadorunk: ['BIIOY HMO  «MpkyTckuéi  TEXHMKYM  TpaHCIOpTa W
CTPOUTEIHCTBAY.

Pa3pabGorumk: mnpenojaBaTeib E.B. AMGpocoga..

Paccmotpeno u onobpeno Ha 3aceganuu 1K
[Tpotokon Ne 10 ot 11.06.2024 r.
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HNOACHUTEJIBHASA 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
«buosorus».

CopepxaHue METOAMYECKUX YKa3aHUN COOTBETCTBYET CTPYKType yueOHuKa buonorus
st mpodeccuii M CIeNUANbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO TMPOQUIICH:
Y4eOHHMK IS CTYI.yupexaeHui cpea. npod. oopazoanus / B.M. Koncrantunos, A.I'. Pe3aHos,
E.O. ®ageeBa; non pea. B.M. KoncrantunoBa. - 6-¢ u3z., crep. - M.: M3naTenbckuii IEHTp
«Axanemusi», 2017.I1pu u3ydeHnr OMOJIOTMHM Ha MPOBEJCHUE JIAOOPATOPHBIX M MPAKTUYECKUX
3aHATUHA O0TBOAUTCS 14 yacoB, n3 HUX 124 1a0OPAaTOPHBIX 3aHITUH.

JlaGopaTopHoe 3aHATHE - 3TO OpraHu3aluoHHas Gopma 0OyUyeHHs, periaMeHTHPOBAHHAS
1o BpeMeHH (mapa) u coctaBy (ydueOHasl Tpymia, MOATPYIa), Ieilb KOTOPOi - chopMUPOBATH
npodeccuoHanbHble YMEHUSI U HAaBBIKU B JIAOOPATOPHBIX YCIOBUSX C MOMOIIBIO COBPEMEHHBIX
TEXHUYECKUX CPECTB.

Lenp mpoBeneHus: 1a00paTOPHBIX 3aHATUN — KOHKpPETH3AIUsl TEOPETUUYECKUX 3HAHU,
MIOJIyYEHHBIX B IIPOLIECCE JIEKIUi1, TOBBIILIEHNE IPOYHOCTH YCBOEHUS U 3aKPEIUICHUS U3yYaeMbIX
3HaHUH W yMeHud. ODyHKUMSIMH JAO0OPATOPHBIX  3aHATHA  SIBIAIOTCS:  3aKperUieHue
TEOPETUUECKUX 3HAHUM Ha MPAKTUKE; YCBOCHUE YMEHHUM UCCIIEA0BATEIbCKON paboThl; YCBOCHHE
YMEHHH  MPAKTUYECKOW  TCHUXOJOTHYECKOW  pabOoThl; MPUMEHEHHE  ICHUXOJIOTHYECKHUX
TEOPETUYECKUX 3HAHUM JJI pelIeHUs] NPAaKTHUYECKUX 3aJlad; CaMOIlIO3HaHUE OO0ydYaroIlMXcs U
caMopa3BuTHE. TUINMYHBIE 3aJaHUS: JIEMOHCTPALMOHHBIM SKCIIEPUMEHT, WHIUBUIyaJIbHbIC
3a/laHus, TPYIIIOBbIE 3a/1aHuUs, SKCIIEPUMEHT B Mapax, pelleHue MCUxoJl. 3aady, 1eJ0Bas Urpa.

[Inan 3aHsATHS BKJIIOYAaeT B cels: BHeEAyJUTOpPHAs CaMOCTOSITeNbHAs IOATOTOBKAa K
3aHATHIO; TPOBEpPKa TEOPETUYECKOW IOATOTOBICHHOCTH CTYAEHTOB; WHCTPYKTUPOBAaHUE
CTYJICHTOB; BBINOJIHEHHE MPAKTUYECKUX 3aJaHUl, 00CYKIEHUE UTOroB; Oo(opmileHHE OTUeTa;
OLICHKA BBIITOJIHEHHBIX 3aJJaHUM U CTENIEHH OBJa/ICHUS] YMEHUSMU.

JlaGopatopHble pabOTBl MOTYT HOCUTh PEHpPOAYKTUBHBINH Xapaktep (CTYIEHTHI
MOJIb3YIOTCA MOJPOOHBIMU MHCTPYKUUSAMH), YACTUUHO-TIOMCKOBBIM (CaMOCTOSITENBHBIN 10A00p
MaTepuana U METOJUK) U MOHCKOBBIA XapakTep (CTYACHTHI JIOJDKHBI PEIIUTh HOBYIO JJISI HHUX
npo0iieMy, Onupasch Ha TEOPETUUECKUE 3HAHUSA).

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

YPOBEHBb CAMOCTOSTEILHOCTH U aKTUBHOCTH CTY/IEHTOB;

CTeNeHb C(hOPMUPOBAHHOCTH YMEHUI;

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

YIOBJIETBOPEHHOCTD CTYJEHTOB U IIPENOAABaTENEH COCTOSBILINMCS 3aHATHEM.

Metoauka mnpoBefeHHs J1a0OpaTOPHOTO 3aHATHS BKJIOYAaeT B ceds Tpu dTama:
MOJTrOTOBKY K JJAOOPaTOPHOMY 3aHATHIO, €0 MPOBEICHUE U TICUXOJIOTMYECKUI aHaIu3.

Ha mnoaroroBuTenbHOM 3Tame mneAarory HEOOXOAMMO Ha Kaxjaoe pabouyee MecTo
HNOJArOTOBUTH METOAMUYECKHE PEKOMEHJIAIMHM MO BCEM JIAOOPATOPHBIM 3aHATUSAM C MOAPOOHBIM
OTNMCaHWEM BCeX TpeOOBaHWUN W JEHCTBUH CTYJIEHTOB. 3aTeM IMPENOJaBaTellb JOJKEH
0TpaboTaTh Ha KOMIIBIOTEPE BECh XOJ J1aOOPAaTOPHOTO 3aHATHUS, MPETYCMOTPETh BO3MOKHBIE
cOou ¥ myTH ycTpaHeHus ux. Ha 3Tom ke sTane He00X0MMO MPOBECTH CO CTYJIEHTaMH OOIINN
MHCTPYKTaX IO TEXHHUKE O€30MacHOCTH C 00s3aTeNbHOM perucrpanueil B KypHajae U TOJ
JUYHYI0 pocnuck. Kpome 3T0ro, cTyzieHTaMm Heo0X0IMMO J1aTh 3aJjaHKe 110 U3y YEeHUIO TEOPUH IO
Teme, KoTopast OyneT orpadaThIBaThCsI Ha 1a00pAaTOPHOM 3aHATHH. B KoHIe 3aHATHIA Bea paboTa
opopmisieTcs B YCTaHOBJIEHHOM IMOpsiiKe. BpINMonHeHHas cTyAeHToM jaboparopHas pabota
OllCHMBaeTcs npenojasareneM. Ha 3akaro4uTeNbHOM 3Talle NMeJaror aHaJau3upyeT MPOBEACHUE
71a00paTOPHOrO 3aHATHUS C MO3ULIUHU €ro d3PPEKTUBHOCTH, JIEJIAET BHIBOIBI.
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B pe3synbrare 0CBOCHMS TUCIUIUIMHBI 00YJarOITHIICS JOIKEH

3HaTh:

-OcHoBHBIE (PaKTHI, MPOIECCHI U SABJICHUSI, XapaKTEPU3YIOIINUE ONOJIOTHIO;

-OCHOBHBIC OMOJIOTHYECKHE TEPMUHEI.

YMETb:

-aHaJTM3UPOBATh OMOJOTHYECKYI0 WH(OPMAIMIO, MPEACTABICHHYIO B Pa3HBIX 3HAKOBBIX

cucTtemax ( TeKcT, KapTa, Tabiuia, cxema, ayAMOBU3YyaJIbHBIN Psi),;

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

MPOLECCOB U SIBJICHUI;

-IpEACTABIIATE PE3YJIbTaThbl U3YUYCHUA OHOJIOTHYECKOI0 Marcpuajia B (bOpMaX KOHCIICKTaA,

pedepara, pereH3uu;
Kpurtepusmu olieHKH pe3yJibTaToOB pabOThl 00YYAIOIIETOCS SBISIOTCSL:
- YPOBEHb OCBOCHUS YUeOHOT0 MaTepuaa;

- YMCHHC HUCIIOJIb30BATb TCOPCTUUCCKUC 3HAHUA ITPH BBIITOJIHCHUU ITPAKTUYCCKUX pa60T;

- YETKOCTh U CTPYKTYPHUPOBAHHOCTH U3JI0KEHHSI OTBETA;
- oopmIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBaHUSMHU.

OneHkn 3a BBINOJHEHHE JIA0OPATOPHBIX pPAa0OT BBICTABISIOTCS MO TSATHOAIUTBHOM

CUCTCMC U YUYHUTBIBAKOTCS KaK I10Ka3aTCIIn TeKymeﬁ YCIICBACMOCTH 06yanOIHI/IXC${.

Tembl J1a00pATOPHBIX 3aHATHI 4achl

Jlabopamopnoe 3anamue 1. Xumudeckas opraHu3anus KJICTKH. 2

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

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

Jlabopamopnoe  3amamue 4. Cenekuuss pacTeHUH, IKUBOTHBIX 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 3ansamue 6. OCHOBHBIE HAIPABICHUS HBOJIIOIIHOHHOTO 2
nporecca. [ aBHbIe HaMIPaBJIEHUS YBOJIIOIMH OPTaHHYECKOTO MUDA.

Jlabopamopnoe 3ansmue 7. Bo3sHUKHOBeHHE *U3HM Ha 3emiie. ['umoresza o 2
POMCXOXKACHUH Kn3HU. COBpEMEHHbBIE MPEACTABICHUS O IPOUCXOXKAECHUN KU3HH.




HNPUJIOXKXEHUA
JladopaTopHoe 3anaTHe 1. XuMnueckas opragunsaius KieTku. HeopraHmueckre BelecTsa
KJIETKH.
3ananus k padore:

VYyaiuecs: BBINONHSIOT pabOTy MapamMu B COOTBETCTBUM C METOJUYECKHUMH YKa3aHUSIMHU
U 3aHOCST PE3yJbTaThl B MPAKTUYECKYIO TeTpaib. llepen HadamoMm paboOTHI MperoaaBareib
MPOBOJAMUT MHCTPYKTAXK 110 TEXHUKE OE30MACHOCTH.

OmnbiT 1. XuMuyeckne cBOiicTBa KAapOOHATA KAJbIHUA U €ro 3HAYeHHe /ISl JKMBbIX
OPraHM3MOB.

a). B mpoOupky momecture Ir CKOpIyNmBl KypUHOTO siiflla, A00aBbTE 3 MJI COJISTHOMN
KHUCJIOTHI. 3anuInTe HaOII0AeHHsI, COCTaBbTE YpaBHEHUE XUMUUYECKOM peakuu.

OCHOBY CKOpJIYIIBI KYPHHBIX SUI] COCTaBIIsIeT KapOoHAT Hartpus. [Ipu B3aumoaeicTBUU
€ro ¢ KMCJIOTOM MPOUCXOJUT PACTBOPEHUE COJIM U BBIJICICHHUE rasa:

CaCOs3 + 2HCI —> CaCl; + CO2T + H20

0). JIeMOHCTPALIMOHHBIM OIBIT: MOMECTUTE CHIPOEC KYPHHOE SHIIO0 B PACTBOP COJISIHOM
kucnotel Ha 30 muHyT. Kakue uzmenenus Habmogaere? Chenaiite BIBOJ O COCTaBe 00OJIOUKHU
SMIIEKIIETKUA KYPHUIIbI U BIUSIHUM HEOPTaHUYECKUX COJIeH Ha ee CBOICTBA.

[Tox neiicTBUEM CONSIHOW KHUCIOTHI 00OJIOYKA SMIIEKIETKU KYPHIIbI CTAHOBUTCS MSTKOM.
Tak kKak OCHOBY CKOpPJYIIBI KypUHOTO SIHIIa COCTaBJIs€T KapOOHAT KalblUsl, MOXKHO CJHEJNaTh
BBIBOJI, YTO MMEHHO OH OOYCJIaBJIMBAET TBEPAOCTh CKOPIYIBI M OOECIeUrBaET €€ 3alIUTHYIO
(GYHKIUIO U1 KJIETKU.

OnpiT 2. XumMuyeckue cBoiicTBa ¢ochara KajabUusag U ero 3HAYeHHe JJIsl KUBBIX
OPraHM3MOB.

a). B mpobupky nomecture 0,1t docdara xanpius, 1006aBbTe 2 MJI CEPHOMl KUCIOTHI.
3anummuTe HAOIIOIEHUS, COCTABbTE YPAaBHEHUE XUMHUYECKOM pPEeaKIuu.

@docdar KanbIMs COCTaBISET OCHOBY KOCTHOM TkaHM. B pe3ynbTate peakiuu
IPOMCXOTUT pacTBOpeHue (hocdara KanbLus B KUCIOTE:

Cas(PO4)2 + 3H2S04 —> 3CaS0;4 + 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 3akiagblBacTCs 3apaHee,
YYaIIIMCS Ha 3aHITHH TOJIBKO JJIEMOHCTPHUPYIOTCS MOJTYUYEHHBIE PE3YIbTAThI).

B cocTaB KocTell BXOAAT HEOPTraHMYECKUE U OpraHnyeckue BemiectBa. Heoprannueckue
BEIECTBA KOCTEW MPECTAaBICHBI B MEpBYI0 ouepens HepacTBopuMbiMU coiisimu (Cas(POs)2 u
CaCO0gz). KapOoHaT KailbIus MPHIAET KOCTSIM MPOYHOCTh. OpraHWYecKre BEelecTBa MPHIAIOT
KOCTHOM TKaHW 31acTHUYHOCTh. [log AeiicTBUEM COJSHOM KHCIOTHI MPOUCXOJMUT PACTBOPEHUE
KapOoHaTa KajbllUs, B Pe3yJIbTaTe Yero KOCTHAs TKaHb TEPSIET TBEPAOCTh U KOCTh CTAHOBUTCS
THOKO.

OmnbiT 3. KauecTBeHHas1 peakuus Ha docdhaT-noH.

B npoOupky Haneiite 2 xamim pactBopa rugpodocdara HaTpus, no0aBbTe 2 Karuiu
pacTBOpa XJIOpUZa AMMOHMS M 2 KaIllJld pacTBOpa TUJIPOKCHUJA aMMOHHMS, a 3aTeM 2 KaIuld
pacTBOpa XJIOpHJa MarHus. 3aluImuTe HAOTIOEHUs, COCTaBbTE YpaBHEHHWE XUMHYECKOU
peaKkiuu.

B pesynbrare peaknuu BeimagaeT 6emnbiii ocanok pocdara Maruus 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 10 3 M1 Iepokcuaa Bogopoa. Kakne nsmenenus
Habmoaete? CuenaiiTe BHIBOJ O BIUSHUU TEPMUYECKOW 00paOOTKU HA CTPYKTYPY U (QYHKIIUU
OeJKa Karasasbl.

B TkaHSX JKMBOTHBIX M PACTCHHUU COJEPKUTCS (PEpMEHT KaTauas3a, KOTOPBIH
KaTaJIM3UPYeT PEAKIIUIO PA3JIOKEHHUS IEPOKCHIA BOIOPOIA:
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H202 —> 021 + H,0

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

ITo cBoelt xumMu4eckoil mpupoae Bce GepMEHTHI sIBIsOTCS Oeinkamu. [Ipu Tepmudeckoit
00paboTKe MPOUCXOAUT JACHATYpauus OCJIKOB, BCIEACTBUE YETo KaTaja3a TepseT CBOM CBOMCTBA
U pa3lioKeHHEe MEPOKCHIa BOJOPO/Ia B KJIETKaX BapeHOro KapTodes U Msca He UJIeT.

OmnbiT 5. KayecTBeHHasi peakuusi Ha kpaxmai. O0HapyKeHHe KpaxMaJia B KJeTKax
kaprTodeJs.

a). B mpoOupky Haneiite 1 mn kpaxmana u no6aBpre | Kammo Woma. 3amuimuTe
HaAOJIIO/IEHUsI, COCTaBbTE CXEMy XHUMHUYECKOM peakuuu. 3areM Harpeiite npoOupky. Kakue
u3MeHeHus HaOmogaere? COXpaHSAIOTCA JH 3TH U3MEHEHHsS I0CIIE OXJIAXICHUS NPOOUPKH.
Crnenaiite BBIBOA O BJIMSHUM HarpeBaHUsS HAa CMEILIEHHE PABHOBECHS B PEAKIMHM Kpaxmania C
HOI0M.

B pesynbrare peakuuu oOpa3yercs coelMHeHHnEe CHHEe-(HOJIETOBOTO IIBETA:

I2 + kpaxmai - cuHe-(uOoJIETOBOE OKPALIMBAHUE

[Ipn HarpeBaHUM NPOOMPKU MPOUCXOAUT HMCUYE3HOBEHHE OKPACKU, a MPH OXJIAKICHUU
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 KJIETOK KapToders.

[lon neiicTBueM ioga MPOMCXOIMT IOSBICHUE CHHE-(DMOJIETOBOTO OKpAIIWBAHUS, YTO
yKa3bIBaeT Ha COJIepP)KaHUE B KIETKaX KIyOHs kapTodens Kpaxmala, KOTOPBIH 3amacaercst TaM B
BU/JIE KPaXMaJIbHBIX 3€PEH.

OcyecTBUTH peduieKCcHIo 1eATeILHOCTH.

JlaGopaTopHnoe 3ansTue 2. CTpocHHE KICTKH. AP0, MUTOIIa3Ma, OPTraHOW/IbI KJICTKH.
3ananus k padore:

eas.
1.IIpotomxuTh GopMUPOBaHNE HABBIKOB IPUTOTOBIEHUSI MUKPOIIPENapaToOB
2.BbIsIBUTH OCOOEHHOCTH CTPOEHUS PACTUTENbHOM, )KMBOTHOMN, TpUOHOM.
3.CpaBHUTH KJIETKU U BBIIBUTH MPUUMUHBI UX CXOJACTBA U PA3IUYUSL
4.BbIIBUTH OCOOEHHOCTH CTPOEHUS KJIETOK OHOKJIETOUHBIX OPTaHU3MOB U KJIETOK U3
OpPraHHU3MOB
Xox padoTsI:
1.Oco6eHHOCTH paCTUTEIbHBIX KJIETOK
1. IIpuroToBbTE MUKpONpENApaT KOXKUIIBI JINCTA aMapUILINCa
2. Haiigute u paccMoTpute: A) KIETKH KOXKUIBI McTa; b) ycThulia (3aMbIKaromiye
KJIETKH U ILEeJTb MEXy HUMH)
3. 3apucyiiTe U NOJNUIINTE YBUJIEHHOE
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4. CpaBHUTE KJICTKH KOXKHUIIBI JIUCTA M 3aMBIKAIOIINE KICTKH YCThHUI]

A) CxoacTBo

CXO0JCTBO KJICTOK OOBSICHICTCS TEM, YTO

b) Paznuuus

KneTku KoKuIbl IUCTa

3aMBIKaAIOIINE KJIETKU YCTHHI]

1. BecuBeTHbIe, T.K HE COJCPIKAT XJIOPOILIACTOB, T.K (YHKIUA HE (POTOCHHTE3, a 3aIlUTa
2. Toncras 0600UYKa, T.K QYHKIUS 3aIATA

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

1. Oco0eHHOCTH JKHBOTHBIX KJIETOK

1.IlpuroroBbTe MUKpOIPENapaT KJICTOK CIM3UCTON 000JI0OUKH TOJIOCTH PTa
2.PaccmoTpuTe, 3apUCyiTe U TIOIHIIUTE YBHICHHBIC KIETKU

| 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 YBUICHHbIEC KIETKH

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

A) CxoactBo

CXO0JCTBO KJIETOK OOBSICHSIETCS TEM, YTO

b) Paznuums

Kitetku snurenus poToBOM MOJIOCTH

DPUTPOLUTHI JISTYIIKH

1. becusernsie; 2. [oTHO npuseratoT Apyr K Apyry; 3. XopoIilo pereHepupyroT

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

I1l. CpaBHeHHMe PACTHTEJIbHbIX M KHBOTHBIX KJIETOK

1.PaccMoTpuTe TOTOBBIE MUKpOIIpenapaThl «PacTurenbHas KieTka», « JKuBoTHas
KJIETKa)

2.CpaBHHTE pacTUTEIbHBIC U )KUBOTHBIC 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)criopaHTuu

3.3apucyiiTe ¥ NOANUIINTE YBUICHHOE

r

Pussermnenmize newsenmerize >
Gumﬁmur‘

Cronon
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4.BoIsiBUTE 0COOCHHOCTH TPHUOHBIX KJIETOK

[Tpu3HAaKH TUITHYHBIE TS KIETKH

[Tpu3Haku xapakTepHbIe 1751 TPUOHOMN KIETKU

5.BeiBOI:

1) Y6enuTech B TOM, YTO KJIETKA MOKET ObITh OPraHU3MOM

*OpranusMm 3TO HEYTO IIeJI0e, CTOCOOHOE K CAMOCTOSITENIbHOMY CYIIECTBOBAaHUIO

1.PaccmoTpuTe Mukpomnpenapar “Uudyzopus Tydenpka”

2. 3apucyiiTe v NOAMUIINTE CTPOEHUE UHPY30pHH Ty HENTbKU

2) YsacHuTe OTINYUS KIETKH — OJIHOKJIETOYHOI0 OpraHu3Ma OT KJIETOK BXOJISIINX B
COCTaB MHOTOKJIETOYHOI'O OpraHu3Ma

1. PaGoTas ¢ 1OMOJIHUTENBHBIM MaTepHaiOM, 3aIIUIIUTE B TETPAAb OCOOEHHOCTH KJIETOK
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Knertka - uenbiii opranuzm

Kiietka — yacTh MHOTOKJIETOUHOT'O OpraHu3Ma
BriBox

OcyuiecTBUTH pepieKCHIO 1esiTeIbHOCTH

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

3ananus k padore:
Llesb padoThI: ONIPENETUTh STalbl PA3BUTHS HACEKOMBIX.
O0opynoBanme: KOJUIEKIIMU HACEKOMBIX, MIITIOCTPALIUN HACEKOMBIX C IIPSIMBIM U HENPSMbIM
TUIIOM Pa3BUTHS.
Xox padoTsl
1. HanncaTh Ha3BaHUE HACEKOMBIX, HAXOSAIIUXCS HA MIUTIOCTPALIUAX (B KOJUIEKIIUN)
2. CoctaBbTe CXeMbI pa3BUTHUS capaHyd U 6abouku. [IMCbMEHHO MPOBEIUTE UX CPABHEHHE.
3. IlepeunciuTe cTaAuu Pa3BUTUS KAXKJIOTO U3 HACEKOMBIX.
4. YKaxxuTe TUIl pa3BUTUSI HACEKOMOTO.
5. Uem mpsiMoe pa3BUTHE OTIUYACTCS OT HENPSAMOro?
6. B yem npeumyIecTBo HEMPSIMOTO Pa3BUTHSL Y HACEKOMBIX 10 CPABHEHUIO C MPSIMBbIM?

;
/
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|

~

Bapocnasa ocobb
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BABOYKA

BoiBoa: OIIPCACIINTDL 3TAllbl pa3BUTHA HACCKOMBIX.

JlaGopaTropHoe 3ansiTue 4.CeyeKiys pacTeHUN, )KUBOTHBIX U MUKPOOPTaHU3MOB.
BuorexHomOTHsI. DCTETUICCKUE ACTICKThl OMOTEXHOJIOTHH U KIIOHUPOBAHMS.
3ananus k padore:

Ceromgast MblI TIONPOOYEM TPOBECTH «BUPTYAIBHYIO» SKCKYPCHIO CPEAH HEKOTOPHIX
MOPOJ] IOMAILITHUX KMBOTHBIX, a 320/THO M1 BCIOMHUM OCHOBHBIE METO/IbI CEJIEKIINH )KUBOTHBIX.

1. AyTOpuAMHIOM IOJIy4€HbI HallpuMep, COOAKOBOJIK.

Cobaku 1 BOJIKH CKPEIIUBAIOTCS JOBOJIHHO CBOOOHO. BOJK — 3TO MyTrIuBO€E KUBOTHOE C
OCOOEHHBIM TIOBEJCHHUEM U PA3BUTHIM OXOTHUYBUM WHCTUHKTOM. UYENIOCTH Yy HEro ropasio
MomiHee, 4yeM Yy coOaku. IloBemenue ruOpUIOB BOJKAa M COOAKM HEMpEACKa3zyemo.
Jl1s Toro, 4TOOBI MPUPYUUTH KUBOTHOE, 00SI3aTEIILHO HYKHA JPECCHPOBKA

2. NUHOpUIMHTOM TIONTyYEHBI:

Tuepones — 3TO TOMECh caMmIla THTpa UM CaMKH JibBa. OHHM HMEIOT CKJIOHHOCTHh K
KapJIMKOBOCTU M OOBIYHO MO pa3MepaM MeEHbIe cBouX ponuTeneil. CaMilbl OECIUIOAHBI, B TO
BpeMs KaK CaMKH TIOPOI MOTYT MPUHOCUTDH MTOTOMCTBO.

Jluep — 310 MOMech camiia JibBa U caMKH TUrpa. OHU SIBJIAIOTCS CaMbIMU KPYIHBIMHU U3
ceMelicTBa Komaubux B mupe. Camilpl OCIUIOAHBI, B TO BpPEeMs KakK CaMKH IOPOW MOTYT
MPUHOCUTH TOTOMCTBO.

Jlesonapo — 3TO pe3yibTaT CKpENIMBAaHHME camIla Jieomapia C caMKoW JibBa. ['oioBa
JKUBOTHOTO IOXOKa Ha TOJIOBY JIbBa, B TO BpeMsl KaK OCTaIbHOE Telo OoJbllle HAIOMHUHAET
neonappa. [1o pazmepam jeBomnap bl KpymHee OOBIYHBIX JICOMAP0B, OHM JIIOOSIT KapaOKaThCs MO
JIEPEBBSM U IJIECKATHCS B BOJIE.

3. ¥V goMamHux >KMBOTHBIX HAOJIO/IAETCS SBIICHUE TETEPO3UCA: TIPH MEKITOPOIHBIX UITH
MEXBHUJIOBBIX CKPEIIMBAHUAX Y THOPUIOB NIEPBOTO MOKOJICHHS TPOUCXOIUT OCOOEHHO MOIIHOE
pa3BUTHE ¥ TIOBBIIIEHHE KU3HECNOCOOHOCTH. Kiaccmdeckum mpUMepoOM  MPOSBICHUS
reTepo3uca SBISETCS MYJ — THOPHA KOOBUIBI M OCJIa. DTO CHUIIBHOE, BHIHOCIUBOE KHUBOTHOE,
KOTOpPO€ MOKET MCTOJIb30BaThCS B 3HAUUTENHHO OOJee TPYIHBIX YCIOBUSAX, YEM POAUTEIHCKUE

bopMBI.
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3anoHUTL TAO0JMIy: VYYEHbIE CEeJeKIUMOHEPhl M UX JIOCTHXKEHUS; METOIbl
UCIIONIb3YEMbIC TIPHU TOJNyYeHHUE HEOOXOAMMBIX MPHU3HAKOB; COPTa WM MOPOABI TMOJTYYCHHBIC
Y4EHBbIM

Jla6opaTtopHoe 3ausaTue 5. Buj ero kpurepuu Ilonynsimy, n3aMeHeHHs reHodoHaa
MONYJIAINN, TEHETUUECKHUI cocTaB monyJsiinii. Bugoobpa3zoBaHusi.
3ananus k padore:
Mop¢oJiornyecKkuii KpuTepuii BUAA - pacTeHU.
Henan: coctaBUTh MOPGOJIIOTHIECKYIO XapaKTEePUCTUKY JIBYX PACTCHHI OHOTO poja, CPAaBHUTH
WX U ClIeTIaTh BBIBOJ O IPUYMUHAX CXOJICTBA U Pa3IUUHil.
Oo6opynoBaHue: )XUBBIC paCTCHUS, TepOapHbIe MaTepUabl (PUCYHKH KaK JIOTIOJHUTEIbHBIN
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)
Ko0/10K0JIbYHK NTEPCUKOJTUCTHBIH.

Konokonpunk mnepcukonmuctHbii — C. persicifolia L. Dto MHoronerHee pacteHue co
CTPOMHBIMH, NPSAMOCTOSIYUMHM, TNaakuMu cTeOnsimu. Jlocturaer B BeicoTy 40—100 u naxe
160 cm. Conepxut mieunslii cok. KopHeBas cucreMa mpuaaToyHasi, MOYKOBATasl Ha Jyrax H
6axpomuaTas B JecHbIX (uTOoLeHO03ax. Jlucropacnonoxenue ouepenHoe. JIcThs nenbHbIE, 0e3
IPWIMCTHUKOB U OMyIIeHHs. JINCTOBBIE MJIACTUHKHU JTMHEWHO-JIAaHLIETHBIE, 3a0CTPEHHBIE C PEIKO
ropogyaTo-3y04aTtelM  KpaeM, B HIDKHEM dacTM Tmo0era ¢ CWIBHO  OTTSHYTBHIM
OocHOBaHHEM. [[BeTkn — r01y00r0o, CHHE-(PUOJIETOBOTO WM CBETJIO-JIMJIOBOTO I[BETa (pPEeaKo
0enoro),  pacmoioKeHbl ~ Ha  KOPOTKHX LIBETOHOXKKaX,  coOpaHbl B OJHOOOKYIO
BEPXYIIECYHYIO KUCThb U3 TpEX — BOCbMH I[BETKOB Wi
OJIMHOYHBIE. BEHUMK IMPOKOKOJIOKOIbYATHIN, KPYHHBIM, 10 3,5 CM JUIMHOW M B JAWAMETpE,
paszienién Ha Jonu He Gonee yeM Ha 7. Yalleuka BJBoe KOpodye BEHUHKA, 0OPaTHOKOHHYECKas,
Oopo3iuaTasi, ¢ JUIMHHBIMH 3a0CTPEHHBIMHU LieNbHOKpallHUMHU 3yOnamu. L[BeTér B uioHe —
utose. [lnog — MHoroceMeHHast KOpoOoUKa ¢ 1eCATHIO )KUIKAMH.

Kosokoap4uK IIMPOKOIUCTHBIN.
Mo1iHoe MHOTOJIETHEE PACTEHUE
BBICOTOM 110 1,5 MeTpoB. Ctebens
IPSAMOM, robli. JINCTBS KpyIHBIE, 10
10 cMm, HepaBHOMEpHO nupyaTsie. Ha
00enX CTOpPOHAX JINCTHSI MOKPHITHI
PEIKUM MSTKUM
nymkoM. Kosokonpumnk
IIUPOKOJIUCTHBIM UMEET KUCTEBUIHbBIE
couetus. [{BeTku KpynHsble,
¢uoneroBoro okpaca. Peako
BCTPEYAIOTCs O€sble 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, HpOI/I3paCTaIOH_II/H7[ B €CTCCTBCHHBIX YCIOBUAX, OTINYACTCA YCTOﬁqHBOCTBIO K
BpPEAUTEISAM 1 00Jie3HSIM. TeHEBBIHOCIIUB, K ITOYBAM HETpeOOBaTEIICH.
Pactenune HCIIOJIB3YETCA UBETOBOJAMH KaK ACKOPATUBHOC HACAXKACHUC. I{ame BCETro €ro MO>XHO
BUJICTH B TPYIIOBBIX MOcaaKax. Mcnonb3yercs Takke (GIoprucTaMu IJisi COCTaBICHHs OyKEeTOB.
Kak kynbTypHOE pactenue BoipamuBaercs ¢ 1576 roaa.
Mop¢oJiornyeckuil KpuTepuii BUAa - ;)KUBOTHOIO.
He.m;: COCTaBUTH MOp(bOHOFI/I‘ICCKYIO XapaKTCPUCTHUKY JABYX XUBOTHBIX OAHOI'O poJa, CpPaBHUTH
HUX U CACIIATh BBIBOJ O MPUYIMHAX CXOACTBA U paSHI/ILH/H‘/JI.
OO0opynoBaHMe: WILTIOCTPALUN KUBOTHBIX (PUCYHKHU KaK JOIOJHUTEIBHBIA HCTOYHHK
UHpOpPMALINN).
Xoa padoTsbl
Ilapamerpel Ausorsoe Nz 1 Ausoraoe Ne 2
Hassauu= ®usoTHOMO
PasMapel JKHEOTHOIO
PacnpocTpassHES
[pennonarasMedit B0 PacT
[l =peTasoit MoKpoE (K3Y2CTE O WEPeTH)
BHemEHE MPHSHAKH X HE CTHOMO
THIT MHT3HH
Cpena oOutarus
B Kakoe EpeMA 2KTHEHO XX HE OTHOS
Fax ®HEOTHOS M2PEHOCHT H2ONarONPHATHOS
EpEMA]
3Ha4SHHE JXHE OTHOMO B MPHPORS

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

Haunbonee wm3BectHsl B Poccum 3aiinpl — Oemsk W pycak. 3asn-Oersik: oOWTaer B
TYHJIPOBOH, JIECHOMN u YaCTUYHO JIECOCTEHOU 30He CeBepHOI EBporsl,
Poccuu, Cubupu, Kazaxcrana, 3abaiikanes, lanpbaero Bocroka. 3asiy — pycak: B mpenenax
Poccuu Bogutes no Beeit EBporieiickoii yacTu cTpaHbl 10 ceBEpHBIX nmobepexuit Jlagoxkckoro u
Omnexckoro o3ep. 3asn-Oensk. Jnuna tena 44 — 74 cm. XBocT B BUAE MyIIKUCTOro Oenoro
HIapuKa, KOHYMKH yiiei depHble. OcTanbHas okpacka OypoBaTas WM cepas JETOM M YUCTO-
Oenast 3umoil. Ha namax 3uMol OTpacTaroT MeXoBble «IbDKM». Cieapl IUPOKHE, OKPYTJIbIE,
OTIEYATKH 3aJHUX JIal JHUIIb HEHAMHOTO OOJblle MepeAHuX. 3aJlHhe HOTH HAMHOTO JJIMHHEE
MepeHNX U TPH JABUKEHUU BBIHOCSTCS Najieko Brepen. [nuHa ciena 3agHeit jmanel 12-17 cwm,
mupuHa 7-12 cm.

3asu-pycak. JlimHa tena 55 — 74 cM. XBOCT CBEpXy M KOHUMKH YIIEH YEPHBIE.
OcranpHas OKpacka pblKEeBaTO-cepasi C YepHOBaTOM psiObI0, 3MMOI CBETJIee, 0COOEHHO Ha Oproxe
u OoKax.
VY Gensika 1 pycaka yliu JJIMHHEE TOJIOBBI, XBOCT CHU3Y Oemblid, mepcTh Msrkas. [llkypka
HENpPOYHasl U C1a00 MPUKPETIEHA K TNy, TOATOMY KJIOYbs IIKYPBl YaCTO OCTAIOTCS B 3y0ax
XHUIIHUKOB. Y PyCcakoB JJIMHA cliesa 3aaHen namnbl 14-18 cM, mupuna 3-7 cMm. 3aaHue HOTH
HaMHOTO JUIMHHEE MEePEeHUX U MPU JBUKEHUU BBIHOCATCA JAIEKO BIEPE.
bensik — pacTUTENbHOAIHOE JKUBOTHOE C YETKO BBIPAXKEHHON CE30HHOCTHIO MUTaHus. BecHoil
JIETOM OH KOPMUTCSI 3€JIEHBIMH YacTsIMHU pacTeHHil. MecTamu moeaeT XBOIU U TPUOEI, B
YaCTHOCTH, OJICHUN TproQelib, KOTOPBIN BBIKAIbIBAET U3 3eMJIU. B jieTHee Bpemsl pycak muTaercs
pacTeHUSIMU U MOJIOJIBIMH ITOOETaMU IEPEBLEB U KyCTAPHUKOB. Yallle BCero ChenaeT JIUCThs U
cTe0JIM, HO MOKET BBIKANBIBaTh M KOPHU. OXOTHO MOETAET OBOIIHBIC U 0aX4eBbIC KYJIbTYPHI.
bensik ouenb mnoaoBUT. 3a JIeTo 3aiiunxa NPUHOCUT 2—3 nomMeTta u3 3—35, uHoraa gaxe 11
MOTOMKOB. BeCHO# 1 0CeHbIO OeIsIK THHSAET. BeceHHsIs IMHbKA HAYMHACTCS B MapTe U
KoHYaeTcs B Mae. JKuByT Oensiku 8—9 net, nHoraa 10xuBaroT 10 10, 00bIYHO k€ THOHYT
3HAYUTEIIHO paHbIle. 3asi-pycak: moMeToB ObiBaeT 2—3 u gaxe 4. Becennunii momer u3 1—2
3aifuat, 6onee no3aHuii u3 3—4 (10 8). bensik — BakHBIN 00BEKT MPOMBICIIOBOI OXOTHI,
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0c00eHHO Ha ceBepe. Pycak sBisieTCsl LIEeHHBIM TPOMBICIIOBBIM )KMBOTHBIM, 00BEKTOM
JTFOOUTENBCKOM U CIOPTUBHOM OXOTHI.
3asn — Oessk 3asu — pycak

hunterrussia.ru

Jla6opaTtopHoe 3ansiTHe 6.0OCHOBHBIE HAIPABJIEHUS YBOJIOLMOHHOIO nporecca. I JaBHEIE
HaIIpaBJICHUS SBOJIOINH OPraHMYE€CKOro MUpa.
3aganusn k padore:
«ApoMop$ 0361 Y NO3BOHOYHBIX KUBOTHBIX)
Heab: chopmupoBaTh yMeHHUE BBISBIATH apoMOpP(O3bl y KUBOTHBIX, OOBSICHITH HX
3HAYCHUE.

Xox padoTsl.

1. PaccmorpuTe CcXeMbI CTPOCHHS CcepAell W BCIOMHUTE OCOOCHHOCTH pPabOTHI
KPOBEHOCHOM  CHCTEMBI NpEICTaBUTENed  Klacca TO3BOHOYHBIX  JKMBOTHBIX:  PBIOBI,
3CMHOBOAHBIC, ITPECMBIKAIOIIUECA, IITUIBI, MIICKOITUTAIOIIUC.

3anojaHuTe TabNIuILy:

Kuaaccesl CMmemienue NOTOKOB
Ocobennoctu KonuyectBo  Kkpyros N
M03BOHOYHBIX BEHO3HOIi U

CTPOEHMS ceplia KPOBOOOpalieHUsA .
“KMBOTHBIX P patt P patt apTepUaJLHOH KPOBH

PrI16BI
3eMHOBOIHBIC
[Ipecmbikaromumecs
TITriel

Minekonuraromme

2. BcromHHTe, KakoBa HMHTEHCHBHOCTh OOMEHA BEIIECTB M 3aBUCAINIAsS OT HEro
BO3MOXHOCTb HNOAACPKHUBATH IMOCTOAHHYIO TEMIICpATypy TEIa CBOMCTBEHHA MpeaACTaBUTCIIAM
KJIACCOB MO3BOHOYHBIX )KHUBOTHBIX.

3anosHUTE TAOIHILY:

Kacchl mo3BOHOYHBIX }KMHBOTHBIX Temmneparypa Tesia HTeHCMBHOCTH 00MeHA BellleCTB
PrI10BI

3eMHOBOIHEIE

[Ipecmbikarommecs

TITHnier

Minekonuraromnme

3. PaccMoTpuTe CXeMBI CTPOCHHS JIBIXaTEIbHBIX CHCTEM W BCIIOMHHTE OCOOCHHOCTH
JBIXaHUS TPEJCTaBUTENEH Kilacca TO3BOHOYHBIX JKUBOTHBIX.
3anosHUTE TAOIHITY:

Ki1acebl 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
3eMHOBOIHBIE
[Ipecmebikaromuecs
IITnner

Minexonuraroniye

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

JlaGopaTopHoe 3aHsiTHEe 7.BO3HHKHOBEHHME KU3HH Ha 3eMiie ' MnoTe3a 0 IpOMCX0KICHUU
JKHU3HHU. COBDGMGHHLIC IpeACTABJICHUSA O ITPOUCXOXKIACHNN XHW3HHU.
3ananus k padore:
«AHAIU3 ¥ OIIEHKA PA3JIHYHBIX THIOTE3 MPOUCXOKIECHUS KUZHID
Ilesib: 3HAKOMCTBO C Pa3IMYHBIMHU THITIOTE3aMH TPOUCXOXKICHUS 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 naHcnmepMHMu.

4., duznyecKue runoTespl.

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
coObiTHsl B mpouuioM. Ee mpuaep)kuBaroTcsl MocienoBaTeNu MOYTH Bcex Haubosee pacrpo-
CTPaHEHHBIX PEIUTHO3HBIX YUEHUI.

TpaguionHoe UyAEHCKO-XpUCTHAHCKOE TMPEACTaBICHHE O COTBOPEHHUU MUDA,
n3N0keHHOe B KHure BbITHsI, BBI3BIBAIO U MPOJOJIKAET BBI3BIBATh CIIOPHI. XOTs BCE XPUCTHAHE
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npusHaoT, yto bubmus — 310 3aBer ['ocmonma moasM, MO BOMPOCY OJUIMHE <«IHSD,
ynomuHaslerocsi B Kuure boITus, cyiecTByoT pa3Horiacusl.

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
COTBOPEHMHM BCEX JKUBBIX CYLIECTB BCEMOT'YIIUM 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.

CormacHo 3TOM Teopuu, 3eMilsl HUKOI/IA HE BO3HMKAJIA, a CYLIECTBOBAaja BEYHO; OHA
BCErJa CIOCOOHA MOJCPKUBATH KHU3Hb, a €CIIM U M3MEHsIaCh, TO OYCHb Majo; BUIBI TOXE
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
MpeACcTaBUTENHN KucTenepbiX. CTOPOHHUKUA TEOPUM CTAllMOHAPHOIO COCTOSIHMS YTBEPKIAIOT,
YTO, TOJIBKO M3y4asi HbIHE KUBYILME BUJIbI U CPAaBHUBAS UX C UCKOMAEMbIMH OCTaTKAMU, MOXKHO
JienaTh BbIBOJ O BBIMUPAHUM, J1a U TO OH MOXET OKa3aTbCs HEBEPHbIM. BHe3anHoe MosiBIeHUE
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
BO3HUKHOBEHHsI XKW3HM, a BBIIBUIAaeT HJCI0 O €€ BHE3EMHOM IpoucxoxaeHuu. llosromy 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 NaHCIEPMUHU KHU3Hb CYIIECTBYET BEYHO U MEPEHOCUTCS C IJIAHETHI
Ha TUIaHeTy MeTeopuTamu. [IpocTeiiiine opraHu3Mbl WIHM UX CIIOPHI («CeMeHa )KU3HUY), TIoTajas
Ha HOBYIO IUIAHETY W Hailis 37ech OJaronpusTHbIE YCIOBHUS, Pa3MHOXKAIOTCS, JaBas Hadajo
ABOJIOIMM OT MPOCTEHHINX (OPM K CIOKHBIM. BO3MOXKHO, 4TO ’KM3Hb Ha 3eMye BO3HMKIIA U3
OJTHOM-ETUACTBEHHON KOJIOHUH MUKPOOPTaHNU3MOB, 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 0OCHOBBIBAJICS Ha JIBYX KOCBEHHBIX JOKA3aTEIbCTBAX:

* YHUBEPCAIBHOCTH T€HETUYECKOT0 KOJa;

* HEOOXOIMMOCTH JIJIsi HOPMAJIBHOTO MeTaboyiM3Ma BCeX KHUBBIX CYLIECTB MOJIUOEHA,
KOTOPBIN BCTPEYAETCs CEMYac Ha IJIaHETe KpalHe PENKO.

Ho ecnu xn3Hb BO3HMKIIA HE Ha 3emiie, TO KaK OHA BO3HHUKJIA BHE ee?
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4. Pusnyeckue runoresbl.

B ocHoBe pu3ndecKuX rUMOTe3 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.

Bepnazackuil mpoucxoxaeHrue KU3HU OCMBICTMBAT B TeX )K€ MacliTtabax M MHTepBajiax
BPEMCHH, YTO W BO3HUKHOBeHHE camoii Bcenennoii. I[lpm kartactpode ycioBus 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 8033penus . 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
KOMOUKOB. [lepBUYHbIE KOMOUKH OBLIM CIIOCOOHBI K HAKOIJIEHUIO Pa3HbIX BEILIECTB U POCTY, 3a
KOTOPBIM CJIEIOBAJIO JIeJieHHE. 3aTeM MOosIBUJIach Oe3bsepHas KIeTKa — HcXoaHas (opma ais
BCEX JKUBBIX CYILIECTB Ha 3eMII€.

* OmnpeneneHHbIM 3TAallOM B Pa3BUTUM XUMHUYECKHX THUINOTe3 aluoreHesa crajia
konyenyus A. U. Onapuna, BoyiBunyTas uMm B 1922—1924 rr. XX Beka. ['unore3a Omapuna
IpecTaBiIsieT co0oii cuHTe3 AapBuHU3Ma ¢ Ouoxumueit. [lo Onapuny, HacIeACTBEHHOCTH CTalla
ciencteuemM orobopa. B rumorese OmapuHa keinaemMoe BblIacTcs 3a aeicTButenbHoe. CHavyama
Hee OCOOEHHOCTH JKM3HM CBOJSTCS K OOMEHY BEIIeCTB, a 3aTeéM €ro MOJEIMpOBaHue
OOBSIBIISIETCS PEIIEHHOM 3arajki BOSHUKHOBEHHMS JKU3HHU.

» Tunomesza [{uc. bepnana mpennonaraer, 4ro aOHOT€HHO BO3HUKIIUE HEOONbBIINE
MOJIEKYJIbl HYKJIEMHOBBIX KHCIJIOT U3 HECKOJIBKUX HYKJIEOTHI0B MOTJIM Cpa3y ke COENUHATHCS C
TEMHU aMHUHOKHCIIOTaMHU, KOTOPbIE OHU KOJUPYIOT. B 3T0#l runorese nepBuyHas )XK1Bas CUCTEMA
BUJUTCS KaKk OMOXUMUYECKasl )KU3Hb 0€3 OPraHu3MOB, OCYIIIECTBIISIONIAs CAMOBOCIIPOU3BEICHNE
u oOmeH BemecTB. Opranusmsl ke, no Jx. bepnany, nosisorcs BTOpUYHO, B X011e 000c00-
JICHUS OTAENBbHBIX YYAaCTKOB TaKOW OMOXMMHYECKOH KU3HH C TOMOLIbI0 MEMOpaH.

* B kauecTBe mocinegHed XMMHUUYECKOW TUIOTE3bl BO3HUKHOBEHHUS >KM3HM Ha Haulei
IUTaHEeTe paccMOTpuM eunomesy 1. B. Botimkesuua, BbIIBUHYTYI0 B 1988 roay. CornacHo »Toit
TUIIOTE3€, BOBHUKHOBEHUE OPraHUYECKUX BEUIECTB MEPEHOCUTCS B KOCMUYECKOE MPOCTPAHCTBO.
B cneunduueckux yciaoBHUsX KOCMOca UIET CUHTE3 OPraHUYECKUX BELIECTB (MHOTOYMCICHHBIE
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
KOHJEHCUPOBAJIOCh BOKpPYr BO3HUKIIUX abuoreHHo wmozekyn JIHK. HWrak, mo rumotese
BoliTkeBrua mMepBOHAYAIBHO TMOSBUIACH JKU3HH OMOXMMHYECKas, a B XOJE €€ JBOIIOLUU
MOSIBUWJIMCH OT/ICJIbHBIE OPTaHU3MBI.
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KPUTEPUU OLUEHKHU nadopaTtopHbIX (IpakTH4YeCKHX) padoT:

«5» (OTIMYHO): BBIIIOJHEHBI BCE 3aJaHus Ja0OpaTOpHOH (HMpaKTU4ECKOi) 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
1a00opaTOpHOIl (IpakTHYECKOW) pPabOThl; CTYIEHT OTBETHJI HA KOHTPOJbHBIE BOIPOCHL C
OIMOKaMHU WJIM HE OTBETUJI HA KOHTPOJIHBIE BOTIPOCHI.
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