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1. HACITIOPT ®OHJIA OHEHOYHbIX CPEICTB

@DOH/T OIICHOYHBIX CPEACTB yuednozo npenmera OVIIL.13 buonorus MoxeT ObITh UCIIOIB30BAH MIPU
Pa3NUYHBIX 00pa30BaTEIbHBIX TEXHOJOTHAX, B TOM YMCIIE M KaK JTUCTAHIIMOHHBIE KOHTPOJIBHBIE CPE/ICTBA
MIPU SJICKTPOHHOM / TUCTAHIIMOHHOM OOYy4CHHH.
B pesynbrate ocBoenus yuebHoro mpeamera OVIIL.13 buonorus oOyuarommuiicsi TOJDKEH o0ianaTh
npeaycMotrpeHHpiMuE  OPI'OC COO u OI'OC CIIO no cnenuansHocTH 23.02.04 Texuuveckas
JKCIUTyaTalusl MOABEMHO-TPAHCIOPTHBIX, CTPOUTENbHBIX, JOPOXKHBIX MAIIMH M 00opynoBaHus (1O
OTpacisiM), CIEeIYIOUMMH OOIMMH U TPO(ECCHOHATBHBIMA KOMIIETCHIMSAMH, a TaKKe JTHYHOCTHBIMHU
pe3yJibTaTaMH, 0CBalBa€MbIMH B paMKax POrpaMMbl BOCIIMTAHHUS:

Kon n IInanupyemble pe3yJbTaThl OCBOCHHS YUeOHOI0 NpeAMeTa
HAHUMEHOBAaHHE
(popmupyembix Oo0mmue JucuunjJMHapHble
KOMIIETeH M i
OK 01. JInyHOCTHBIE pe3yabpTarhl nomksel | [TP6 1. ChopmupoBaHHOCTH 3HAHMU O
Bri6upats OTpPaXKaTh B YacTH: TPYIOBOTO | MECTE U POJM OHOJIOTUHM B CHCTEME
CHOCOOBI BOCIIMUTaHUS: Hay4qHOTO 3HaHUA;PyHKIMOHAIBHOM
peuieHus 3anad - TOTOBHOCTh K TpYLy, OCO3HaHHE | [PAMOTHOCTH 4YeEJIOBEKa JUIsl pEIICHUS
npodeccuoHaNbH | LIEHHOCTH MAacTePCTBa, TPYAOII00HE; YKU3HEHHBIX TTPOOIIEM.
O JIEATEIILHOCTH | - TOTOBHOCTh K aKTUBHOU jestensHOCTH | [IP62.ChopmMupoBaHHOCTH YMEHHUS
MIPUMEHHTEIIBHO | TEXHOJIOTUYECKOMN packpbIBaTh coJiep>KaHue
K pa3JIM4YHbIM u COLIMAIBHOU HaIPaBJICHHOCTH, | OCHOBOINOJIATAFOIINX
KOHTEKCTaM CHIOCOOHOCTh UHUIIMUPOBATh, JIAHUPOBATh | OMOJIOTUYECKUXTEPMUHOB UM TOHSATHM:

U CaMOCTOSATCIIBHO BBIIIOJHATH TaKYRO
JACATCIBbHOCTD,

- HHTEpeC K pas3nu4yHbIM  cdepam
po(hecCHOHAEHOM IEeSITETbHOCTH.
MeranpeaMeTHbie  pe3yIbTaThl  JOJDKHBI

OTpaxarh:

OmnajieHue yHUBEPCATBHBIMU y4COHBIMU
[103HABATEJIbHBIMH JIEHCTBUSIMU:

a) 6a30BBIC JIOTUUYECKHE ICHCTBUS:

- CaMOCTOATEeNIbHO  (OPMYJIUPOBATh U
aKTyaJIM3UPOBATh pooiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

- YCTAHABJIMBATh CYIICCTBEHHBIM MPU3HAK
JER10%1 OCHOBaHUSA JUISt CpPaBHEHHS,
Kiaccudukanuu u 00600IICHHS;

- ompeneNiiaTh  ICIH  JICATCIIBHOCTH,
3aJlaBaTh MapameTphbl

1 KPUTCPUHU UX JOCTHIKCHUS;

- BBISABIISTE 3aKOHOMEPHOCTH u
MIPOTUBOPEYHS

B pacCMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHBBI B JIESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE  PE3YIbTATOB
LEesIM, OIEHUBATh PHUCKU MOCIEICTBHUMA
IEITEILHOCTH,

0) 6a30BbBIC UCCIIEIOBATENBCKUEC JICHCTBHS:
- BJIAJIETH HaBLIKAMU y4eOHO-
HCCIIEI0BATEIbCKOM

U TPOCKTHON JEeSATENbHOCTH, HaBBIKAMH
paspeleHus mpooem;

- BBIABIATH  NPUYMHHO-CIICJICTBEHHBIC
CBSI3U

W aKTyaJIu3upoBaThb 3a/la4y, BLIJIBUTATb

JKU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M,
BUJ, TOMYJISIINS, YKOCUCTEMA,0NOIICHO3,
o6uocdepa; merabonm3m (0OMEH BeIeCTB
u MIPEBPAIICHHE SHEPTHH),
roMeocras(caMoperyisimus), OHOCHUHTE3
0enKa, CTPYKTYpHasi OpraHU3aIusl KUBBIX

CUCTEM, JTUCKPETHOCTh,CaMOpErysaIus,
CaMOBOCHPOMU3BEACHUE  (PEIPOLYKIIHs),
HACJIEZICTBEHHOCTb,

M3MEHYMBOCTh,HEPrO3aBUCUMOCTb, POCT
U pa3BUTHE, yPOBHEBAs OPraHU3aIINS.
I[IP6  3.ChopMHpOBAaHHOCTHL  YMEHUS
pacKpbIBaTh coJiep)KaHue
OCHOBOIIOJIAT AIOIIUX
OMOJOTUYECKUXTEOPUH U THUIIOTE3:
KJICTOYHOM, XPOMOCOMHOM,
MYTalMOHHOM, JBOJIIOLIMOHHOM,
MIPOUCXOKACHUS KU3HUU YeTIOBEKa.
[1P64.ChopmMupoBaHHOCTD yMEHUs
packpbIBaTh OCHOBOTIOJIAT AI0IIIKE
OuoIorHYecKue 3aKOHBI
uzakoHomepoctu (I Mengensa, T.
Moprana, H.1. BaBunoa, 3. I'ekkens,
®. Mrmiepa, K. Bboapa),rpanunst ux
MPUMEHUMOCTH K )KHBBIM CUCTEMAaM.
[TP65.ITpnoGperenue onbITa
MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO  TIO3HAHWS,  HCIOJIBb3YeMbIX
BOHMOJIOTUH: HAOMIONCHUS

Y OMHCAHUS KUBBIX CHCTEM, MTPOLIECCOB U

HBHCHHﬁ; opraHu3allii  UIIPOBCACHUA
OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIABHUKCHUA THUIIOTE3, BBISABJICHUSA




TUIIOTE3Y

€C pClICHUA, HAXOOUTH AaApTYMCHTBHI JJid
JI0Ka3arejabCTBA  CBOMX  YTBEP)KICHUH,
3aJaBaTb  IIapaMeTpbl U KPUTEpUU
peuienus;

- AHAJIMU3UPOBATH IIOJYYEHHBIE B XOJ€
peuieHus 3a1a4u pe3ylbTarbl, KpUTUYECKH

OLICHUBATh 170.4 JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh HW3MEHEHHME B  HOBBIX
YCIIOBUSAX;

pa3pabareIBaTh IUIAH pPEHICHUS! TPOOIEeMBbI

C y4eToM aHamM3a  HMMEIOIINXCS
MaTepHalbHBIX | HEMaTepUATbHBIX
pecypcoB;

--  yMeTb  TIepEHOCHTh  3HAHHUA B
MO3HABATEILHYIO

u MIPaKTHYECKYIO obmnactu
KHU3HENEATETLHOCTH;

- YMGTB I/IHTerI/IpOBaTB 3HAHUS N3 paSHBIX
MPEIMETHBIX 00IacTe;

- BBIJIBUTI'aTb HOBBLIC HJCH, npe)lnaraTL
OpI/IFI/IHaJ'II)HI)Ie IIOAXO0AbI U peHIeHI/ISI

3aBHCUMOCTHU MEXIYUCCIICYEMBbIMH
BEJIMYMHAMHU, OOBSCHEHHS TOTYYCHHBIX
pe3yJabTaToOB

u bopmMynTupoBaHUS BEIBOJIOB
CUCTIONIb30BAaHMEM HAYYHBIX TIOHSATHH,
TEOPHU U 3aKOHOB.
[TP66.ChopmMupoBaHHOCTH YMEHUS
BBIICTISITh ~ CYHISCTBEHHBIC  TPU3HAKH
BHPYCOB, KJIETOK NMPOKAPUOTU DYKAPHOT;
OJIHOKJICTOYHBIX W  MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJIOB, OHOTEOIICHO30B U
IKOCHUCTEM;0COOCHHOCTH MPOIIECCOB
oOMEHa BELIECTB U  IpeBpallEHUs
SHEPrUU B KJIETKE,
(doToCHHTE3a,TNTACTHYECKOTO "
DHEPTreTHYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a,  Mei03a,  OIUIOJIOTBOPEHHUS,
Pa3BUTHSH Pa3MHOKEHWS,
WHMNBUIYAJILHOTO Pa3BUTHS OpraHW3Ma
(oHTOTEHE3A), 60pBOBI 3a
CYIIIeCTBOBaHHE,ECTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusi, MPUCIIOCOOICHHOCTH
OpPraHW3MOB K cpelle OOWTaHUS,BIUSHUS
KOMITOHEHTOB IKOCUCTEM,
AQHTPOIOTEHHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB U IpeBpalleHue
SHEpTruM B bnocdepe.
[TP67.ChopmupoBaHHOCTH YMEHHS
NPUMEHSTh TOJY4YEeHHbIE 3HAaHUSA JUIS
00BsICHEHUST OMOJIOTMYECKUX MPOLIECCOB
U SIBJICHUH, JUTSI IPUHITHUS TIPAKTUYECKUX
pelIeHUi B TOBCEAHEBHOM )KU3HU

Cc 1enplo obecreueHus 0e30MacHOCTU
CBOETO 37I0POBbs u 3I0POBBS
OKpYXKaloluX  JIofei,  coOmroneHus
3MI0pOBOrO  o0pa3a  KH3HH,  HOPM
IPaMOTHOTO TOBEACHUS B OKpYXKAIOIICH
MPUPOTHOM cpere; MOHUMAaHHe
HEOOXOIUMOCTH UCIIOJIb30BaHUS
JTOCTH)KEHUN COBPEMEHHOW OHOJOTHH U
OMOTEXHONOTUN  JJIsl  PaIMOHAIBHOTO
MIPUPOJIOTIONH30BAHUS.
[TP68.CdopmupoBaHHOCTD YMEHUs
pemiaTth OuoIOrNYecKue 3a/1auu,
COCTaBIISTh TeHOTHUITHYECKHECXEMbI
CKpEIIUBAHUS

JUIS  pa3HbIX TUIOB  HAclelIO0BaHUs
MPU3HAKOB Y OPraHU3MOB, COCTaBISATh
CXEMBITIEpeHOCca BEIIECTB M JHEPruu B
sKocucTeMax (Iemu MUTAHUS, THUILIEBHIE
CEeTH).

[TP69.ChopmMupoBaHHOCTH YMEHUI
KPUTHUYECKH OIIEHWBaTh WH(MOPMAIHIO
OMOJIOTHYECKOTOCOICPKAHUS,




BKJIIOYAOMIYIO TIICCBAOHAYYHBIC 3HAHHA
N3 Ppa3jMYHbIX HCTOYHHKOB (CpCI[CTBa

MaccoBOM uHpOpMaIuy, Hay4HO-
HOIYJISIPHBIE MaTepuabl);
UHTEPIPETHPOBATH ITUYECKUE

ACTICKTBICOBPEMECHHBIX HCCIICIOBAaHUN B
OHOJIOruK, MEAUIMHE, OUOTEXHOJIOTHH;

paccMaTpuBaTh
[7100aJTbHBICIKOJIOTHYECKHE  TTPOOIEMBI
COBPEMEHHOCTH, ¢dopmupoBaTh  TIO
OTHOIIICHHIO K HUM
COOCTBEHHYIOTIO3UIIHIO.

[1P610. CdopMUPOBaHHOCTE  yMEHHH
co3/aBaTh COOCTBEHHBIE NMHCHMEHHBIE M
YCTHbIE  COOOIIEHHS  HAa  OCHOBE
Ouoaoruueckoi nHpopMauu u3
HECKOJIbKUX  HMCTOYHHKOB,  T'PaMOTHO
WCIIONIb30BaTh  NOHSATUMHBIA  ammapar
O6uooruu

OK 02.
HUcnons3oBars
COBpPEMEHHBIE

Cp€acTBa MOMUCKa,

dHaJIn3a nu

HHTEpPIpETAIH

nHpopmarumu,

u

WH(POPMAITUOHHBI

€ TCXHOJIOTHH

JJIs1 BBITIOJTHECHHU A

3a7a4d

npodeccuoHanbH
Oif IeATEIBHOCTH

JIndHOCTHBIC PE3YIBTaThI JTOJKHBI
OTpaXkaTh B YaCTH: I[EHHOCTH HAayIHOTO
TTO3HAHUS:

-C(hOpMUPOBAHHOCTH MHPOBO33PEHUH,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOMH
MPAaKTUKHA, OCHOBAaHHOTO HAa  JIMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAaHUIO
CBOETO MecTa
B TIOJIMKYJIBTYPHOM MUpE.
MeranpeaMeTHbie  pe3yJIbTaThl
OTpaKarh:

OmnazicHue yHUBEPCAJIbHBIMU YICOHBIMU
MO03HABATEIILHBIMU JICHCTBHUSIMU:

B)pabota ¢ uH(popmaIuen:

JOJDKHBI

ITP6 1. CdopmMupoBaHHOCTH 3HAHHUU O
MECTE U POJI OUOJIOTUH

B CHUCTEME HAyJIHOTO
3HAHUS;(PYHKITMOHAILHON TPaMOTHOCTH
YelloBeKa JUIS  PEIICHUS IKU3HEHHBIX
npo0biem.

[TP67.ChopmupoBaHHOCTH YMEHHS
MPUMEHATh TIOJIyYCHHBIE 3HAHUA A
00BACHEHHS OMOJIOTHYECKUXITPOIIECCOB H
SIBIICHUM, JUISI TIPUHSATHS TPAKTHYECKHUX
pElICHH B TOBCETHEBHOM KU3HU

¢ uenproobOecrieueHuss  0e30IacHOCTH
CBOETO 37I0POBbBS u 3JI0POBBS
OKPYKAIOIIUX JIOIIEH,

CO6J'II-O,I[€HI/I${3,Z[OPOBOFO 06pa3a KH3HU,

- BIaJeTh  HAaBBIKAMM  T[IOJYYEHHUS | HOPM  TPaMOTHOTO  TOBEIEHUS B
nHpopMauu OKpYy)Karoueu MIPUPOTHOM
u3 HCTOYHUKOB pa3HbIX THUIIOB, | Cpe/e;IOHUMaHue HEOOXOIMMOCTH
CaMOCTOSITEJIBHO ~ OCYIIECTBIIATH TMOMUCK, | HCIIOIb30BAHUS JOCTHXKEHUI
aHaus, CUCTEMAaTHU3aIUI0 | COBPEMEHHON ouonoruu u
u HHTEPIIPETAIIIO uH(popMaIu | OMOTEXHOIOTUN IS paIMOHAIBHOTO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHUS; | TPUPOIOTIOIb30BAHUS.
- OLICHUBATh nocroBepHocTs, | [IP610. CdopMupoBaHHOCTH  YMEHHIA
JIETUTUMHOCTb uHpOpMaIUY, | CO34aBaTh COOCTBEHHbIE MUCHMEHHBIE U
€€ COOTBETCTBHME IMPABOBBIM U MOpPAJIBHO- | YCTHBIE  COOOLIEHHSs  Ha  OCHOBE
TUYECKUM HOpMaM O6uosIoOTNYeCKOi uHpOpMaLIUU u3
HECKOJIBKUX ~ HMCTOYHMKOB,  I'PAaMOTHO
UCIIONB30BaTh  TMOHATUHMHBIN  ammapar
O6uosiorun
OK 04. | JInunOCTHBIE pe3yabpTarhl noskHbl | [TP65.I1puobperenue OIbITa
D¢ dexTuBHO OTpakaTb B YAaCTHU: LIEHHOCTH HAy4YHOTO | IPUMEHEHHUS OCHOBHBIX METOZI0B
B3aMMOJICIICTBOB | MO3HAHUS: OCO3HAHME IIEHHOCTH HAyYyHOW | HAYYHOTO  IO3HAHUSA,  HCIIOJIB3YyeMbIX
aTb U paboTaTh B | AEATEIBHOCTH, TOTOBHOCTb OCYILECTBIISATH | BOMOJOTMU: HAONIONEHUs] U ONUCAHUS
KOJIJIEKTHBE U | IPOEKTHYIO u HCCIIEIOBATEIBCKYIO | KUBBIX CHCTEM, IPOLIECCOB U SIBICHHII;
KOMaH e NeATeIbHOCTh MHUBUAYAIbHO U B TPYIIE. | OpraHU3aluu UIIPOBEICHUS
MeranpeaMeTHble  pe3yabTaThl  JOJDKHBI | OMOJIOTHYECKOTO JKCIIEPUMEHTA,




OTpaxarb:
OBnanenue YHUBEpCAIbHBIMU
KOMMYHHUKaTHBHBIMU AEHCTBUSIMU:

0) coBMeCTHas JACSATCIBHOCTD:

- MIOHUMATh u UCIOJIB30BaTh
MIPEUMYILECTBA KOMAaHIHON

U MHAMBHUYaJIbHOUN paboTHI;

- IIPUHUMATh LEeIn COBMECTHOU
NeSITENIbHOCTH, OpraHHU30BbIBAThH u
KOOPAUHUPOBATH JEHCTBHUS

[0 €€ JOCTHKEHHUIO: COCTaBJIATH IIJIaH
JNEUCTBUM, pacHpenesaTh pOJIM C Yy4ETOM
MHEHUHI YYaCTHHKOB o0cyx/1aTh
pe3yabTaThl COBMECTHON PabOTHI

BBIIBUKEHUSI  THUIIOTE3, BBISBJICHUS
3aBUCUMOCTH MEXKIYUCCIEYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHS MONy4EeHHBIX
pe3yabTaToB

u bopMynTupoBaHUS BBIBOJIOB
CHCIIOJIb30BAHUEM HAYYHBIX [IOHSTHH,
TEOpHUI U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXpaHEHUIO
OKpYy)Karouien
Cpebl,
pecypcocbepexe
HHUIO, IPUMCHSATH
3HaHUsA 00
N3MCHCHHNU
KJIMMAarTa,
TIPUHIIUIIBI
OepeKITMBOTO
MIPOU3BO/ICTBA,

s exTuBHO
JIEUCTBOBATH B
Ype3BbIYalHbIX
CUTYaIHIX

JIngHOCTHBIE pe3yabpTaThl JIOJIKHBI
OTpa)XaTb B  YaCTH:  JKOJOTMYECKOTO
BOCIIMTAHUS: - c(hOpMHUPOBAHHOCTb
JKOJIOTMYECKOW  KYJIBTYpbI, ITOHUMaHUE
BIISTHUS COLIMAIBHO-IKOHOMHUYECKHUX

MIPOLIECCOB HA COCTOSIHUE MPUPOTHON

A COLMAJIBHOM  Cpelpl,  OCO3HAHHUE
I00ATbHOTO ~ XapaKTepa JKOJIOTUUYECKHUX
npooem;

- IUITAaHUPOBaHWE U  OCYIIECTBICHUE
JEUCTBUHA B OKpYXKalollel cpeae Ha
OCHOBE 3HaHMS IEJIed  yCTOWYHMBOTO
pa3BUTHS YEJIOBEUYECTBA;

- AKTUBHO€  HENpUSTHE  ACHCTBUM,
MPUHOCSIIUX BPE OKPYKAIOIIEH Cpeie;

- yYMEHUE MPOTHO3UPOBATH
HeOJIaronpusITHbIC JKOJIOTHYECKHE
MO CJIEICTBUS NpEATPUHUMAECMBIX
JIEUCTBUM, IPEAOTBPAATh UX;

- pacIIMpEHHE OIbITa JACSATEIHbHOCTH
AKOJIOTUYECKOM HAMPaBICHHOCTH.

MeTaHpeI[MeTHBIe pe3yiIbTaTrbl  J1OJIKHBI
OTpaXXaThb:
OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU

KOMMYHUKATUBHBIMH JICUCTBUSMHU:
0) coBMeCTHas JACSITCIBHOCTD:

- IMOHUMATh u HCIOJIL30BaTh
MIpEerMyIlecTBa KOMaHIHOH
Y UHAUBHUAYaJTbHON paboTHI;

- NPUHUMATh LETH COBMECTHOM
JIeSITeILHOCTH, OpraHU30BHIBAThH 51
KOOPJAMHUPOBATH JeNCTBUSA

[0 €€ JOCTHKEHHUIO: COCTaBJIATH IIJIaH
JNEVCTBUM, pacHpenesaTh POJIU C Y4ETOM
MHEHHH YYaCTHHKOB o0cyxJaTh
pe3ynbTaThl COBMECTHON PabOTHI

[TPG5.ITpunobperenue OTIBITa
MMPUMCHCHUA OCHOBHBIX METOI0B
HAy4YHOTO IIO3HaHUs, HCIIOJIBb3YyCMbIX

BOMOJIOTHH: HAOTIOICHUS

N OIIMCaHUA )KUBBIX CUCTEM, ITPOLECCCOB U
SBJICHUW;, OpraHu3allid HIPOBEICHUS
OMOJIOTUIECKOTO IKCIICPUMEHTA,
BBIIBMKCHU L THUIIOTE3, BBISIBJICHUA
3aBUCUMOCTH MCKAYUCCIICAYEMBIMU
BCIIMYNHaAMMU, 00bBsICHEHUS IMMOJTY4YCHHBIX
pEe3yNbTaToB

u bopmynupoBaHus BBIBOJIOB
CUCTIOJIb30BAaHMEM HAyYHBIX IOHATHUH,
TEOpHU U 3aKOHOB.
[TP66.ChopmupoBaHHOCTH YMEHHS
BBIICTISITh  CYHIECTBEHHBIE  MPU3HAKH
BHUPYCOB, KJIETOK MPOKAPHOTH IYKApUOT;
OJIHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHu3MOB, BHJIOB, OHOTEOIICHO30B U

9KOCHCTEM;0COOECHHOCTH MPOIIECCOB
oOMeHa BEIIECTB W  TNPEBpalICHUS
SHEPTUH B KIICTKE,
($OTOCHHTE3a,IIJIACTUIECKOTO u
SHEPTreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a,  MeHo03a,  OIUIOJIOTBOPCHHS,
pPa3BUTHSN Pa3sMHOKCHHSI,

WH/IMBUYyaJIbHOTO DPAa3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI

3a CYIIECTBOBAHME,ECTECTBEHHOTO
oT6opa, BU000pa30BaHMs,
OPUCHOCOOJIEHHOCTH ~ OPraHM3MOB K

cpene OOWUTaHUS,BIUSHUS KOMIIOHEHTOB
HKOCUCTEM, AHTPONOTEHHBIX HM3MEHEHHIt
B HKOCUCTEMAX CBOEH MECTHOCTH,
KPYTrOBOpPOTa BEIIECTB W MpEBpalleHHe
sHEpruu B Ouocdepe.
[TP67.ChopmMHupoBaHHOCTD YMEHUs
OPUMEHATH TIOJyYeHHbIE 3HAHMUA Ul
00bsICHEHUS! OMOJIOTMYECKUX IPOLIECCOB
U SIBIICHUH, JUTSI TPUHSTUS TPAKTUIECKUX
pELICHHI B TOBCETHEBHOM KU3HU




¢ 1nenpio obecrnedycHUs 0e30ImacHOCTH

CBOETO 3I0POBbS u 3JI0POBbS
OKPYKAaIOIUX  JIFOACH,  COOMOmeHUs
3I0pOBOTO  Oo0Opa3a  KHU3HH, HOPM
IPaMOTHOIO TIOBEICHHS B OKPYXKAIOLIEH
IIPUPOIHOU cpene; [IOHUMAaHUE
HE00X0IUMMOCTH UCIIOJIb30BaHU

JOCTHDKEHUH COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHM Uil  pallMOHATBHOTO
MIPUPOJIOTIOIb30BAHUS.

IIK 2.3.
Ocy1iecTBIAThH
KOHTPOJIb 32
coOnroaeHneM
TpeboBaHUM
TEXHOJIOTHYECKO
W TUCIUTLIAHBI
MIPHU BBITIOJTHEHUN
pabor 1o
IKCILTyaTalluu
MO TbEMHO-
TPaHCIIOPTHBIX,
CTPOUTEIbHBIX,
JOPOKHBIX
MalIlluH U
000pymoBaHUs

JInuHOCTHBIE pe3ynbTaThl JTOJDKHBI
oTpaxarb B 4acTu: TPYIOBOTO
BOCITUTAHUS:

- TOTOBHOCTb K Tpyly, OCO3HaHHE

[IEHHOCTHU MacTepPCTBa, TPyA0Jto0ue;

- TOTOBHOCTh K AQKTHUBHOW JEATEIHHOCTH
TEXHOJIOTHYECKOU

" COIMATHLHOU HaIpPaBJICHHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, TIIAHHPOBATH
U CaMOCTOSTEIIBHO BBITIONHATH TaKYIO
NESITETEHOCTB;

- UWHTEpeC K pa3IUYHBIM
npohecCUuOHATBHOMN IeITETHHOCTH.

chepam

[TP67.CopmupoBaHHOCTH YMEHHUS
NPUMEHATh TIOJIyYCHHBIE 3HAHUA A
0OBACHEHHS] OMOJOTUYECKUX TPOIIECCOB
W SIBJICHUH, JUJISl IPUHSTUS TTPAKTUYECKUX
pEelLIeHUH B MOBCEAHEBHOM KU3HU

C 1enbplo obecreueHus O€30MacCHOCTU

CBOETO 3JI0pOBBS u 3JI0POBBS
OKpYXKAIOIUX  JIIOAeH,  coOmroneHus
3M0poBOoro  o0pa3za  KW3HH, HOPM
rPaMOTHOTO TIOBEIECHHS B OKPYXKAOIIEH
MIPUPOTHOU cpene; [IOHUMAaHHUE
HEOOXOIUMOCTH HUCIOJIBb30BaHUS

JOCTHUKEHUN COBPEMEHHOW OWOJIOTHH H

OMOTEXHOJIOTHHA  JIII  PaIlMOHAIBHOTO
PUPOAOTIONH30BaHHUS.

[1P610. CdopmMupoBaHHOCTH yMEHHUMH
co3maBaTh COOCTBEHHBIC NMHCHMEHHBIC M
YCTHBIC COo00IIEHUS Ha OCHOBE
OMOJIOTHYECKON nHpopmaruu u3
HECKOJIbKHUX ~ HMCTOYHHKOB,  T'PaMOTHO
UCTIONIB30BaTh  TOHSATHWHBIA  anmapar
OHOJIOTHH

-TUYHOCTHBIE Pe3yJbTAThI:
JIP 9 CoOmronaroniuii 1 mporaralupyomui mpaBuia 310poBoro u 6e30macHoro oopasa >Ku3HH,

CHOpTa;

MPEAYNPEK A0

au00  TPEO0JICBAOIINNA

3daBUCUMOCTH OT  aJIKOIroJii, Ta6a1<a,

IICUXOAKTUBHBIX BEUIECTB, a3apTHbIX Urp M T.JA. COXpaHAIOMIMI IICHUXOJOTMYECKYI YCTOWYUBOCTH B
CUTYAaTUBHO CJIO’KHBIX UJIM CTPEMUTEIBHO MEHSIOIUXCS CUTYalUsX.
JIP 23 Tlonyyenue oOy4aronmumMucs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeann3anus JUYHOCTH.
JIP 30 Tlonumaromuii CymHOCT, W COLMAJIbHYIO 3HAaYMMOCTh CBOEW Oyaymieil mpodeccuw,
IIPOSABIIAIOIIMI K HEW YCTOMYMBBIN UHTEPEC.
®opMoil MPOMEKYTOYHOM aTTeCTalMU 1O Y4eOHON AUCHUIUIMHE SIBISETCS KOMILIEKCHBIH 3a4€T ¢

OLICHKOM.




2. Pe3yJ'II>TaT]>I O0CBOCHHUSHA yqeﬁnoro npeamera, moaJjiekanue rpoBepKe

2.1. B pe3ynbrare arTecTaluy M0 Y4eOHOMY MpPEIMETY OCYIIECTBISETCS KOMILJIEKCHAs IPOBEpKa
CIICYIOIIMX YMEHUM W 3HAaHUM, a TaKke IUHAMHUKa (POpPMUPOBaHHS OOIIHMX, MPOPECCHOHATBHBIX
KOMIIETEHIIMH U JIMYHOCTHBIX PE3YIBTATOB B pAMKAaxX IPOrpamMMbl BOCIIUTAHU:

Tabmuma 1.1

Oob6masi/npodeccuonanbHas

KOMIeTeHI s, THYHOCTHbIE Paznesn/Tema Tun oueHOYHbIX MepOonPUATHIi
pe3yabrarsl (JIP)

OK 01. P2: Tema 2.1 - 2.3 - YeTHbli o11poc;

Bei6upats ciocoOb! pemenust | P3: Tema 3.1 - 3.3 - Pemienrie IUTOreHETHYECKUX U

3aa4q npodeccuonanpHoi | P4: Tema 4.1 - 4.3 TCHETUYECKUX 3a/1a4 U COCTABJICHHE
NEeATEIbHOCTU P5: Tema 5.1 - 5.3 TEHOTUITMYECKUX CXEM CKpEILIUBaHU,
MIPUMEHUTEIHEHO kK | P6: Tema 6.1 - 6.2 - 3aciymuBaHue COOOUIEHUH U OLIEHKA
Pa3IUYHBIM KOHTEKCTAM. P7: Tema 7.1 WX MOJITOTOBKH;
/P9, 23, 30 P8: Tema 8.1 - Pesynbrar BBITIOJTHCHUSI

P9: Tema 9.1 MPAKTUYECKON paboThI;

P10: Tema 10.1

- IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJlaHus;

- IlomGop, ananu3 u mpeoOpazoBaHUE
yueOHOM nndopmanuu

OK 02 P1: Tema 1.1 - YCTHBINH ompoc;
Hcrons30BaTh  COBPEMEHHEBIC | P): Tema 2.1 - 2.3 - Pemienrie MUTOr€HETHYECKUX U
CpEeIACTBA IIOMCKA, aHau3a W | p3: Tema 3.1 - 3.3 TEHETUYECKUX 3a/1a9 U COCTABJICHUE
MHTEPIpeTalul MHYOPMALMK, | P4: Tema 4.1 - 4.3 FEHOTUIINYECKUX CXEM CKPEIIUBAHMS;
u MH(QOPMAIMOHHBIC | P5: Tema 5.1 - 5.3 - 3acnymuBaHue COOOLIEHUM U OLIEHKA
TEXHOJIOTHU Ul BBIIOJIHEHUS | P6: Tema 6.1 - 6.2 VX TOATOTOBKH;
3amaq MPO(hECCHOHANBHOM | P7: Tema 7.1 - Pesynbrar BBITIOJIHEHUS
ACATCIBLHOCTH. P8: Tema 8.1 PaKTHYECKOM paboThI,
P9, 23, 30 P9: Tema 9.1 - [IpakTrKO-OpUEHTHUPOBAHHBIE
P10: Tema 10.1 3aJIaHus;
- Ilombop, ananu3 u mpeoOpazoBaHUE
yaeOHol nHpopmauu
OK 04 P2: Tema 2.1 - 2.3 - YeTHBIH ompoc;
9(1)(1)3KTH1§H0 P3: Tema 3.1 - 3.3 - Pemienue nuutoreHeTHUECKUX U
B3aUMOJICUCTBOBATD | P4: Temad.1-4.3 TEHETHYCCKUX 3a/1a4 U COCTABJICHHE
paboTare B KOJNICKTHBE H | P5: Tema 5.1 - 5.3 TEHOTHITUYECKHUX CXEM CKPEIIMBAHU;
KOMaHJIC. P6: Tema 6.1 - 6.2 - 3aciymmBaHue COOOUICHUI M OLICHKA
1P 9, 23, 30 P7: Tema 7.1 UX TIOATOTOBKH;
P8: Tema 8.1 - Pesynbrar BBITIOJIHEHUS
P9: Tema 9.1 MIPaKTUYECKON pabOTHI;
P10: Tema 10.1 - [IpakTrKO-OpUEHTUPOBAHHBIE
3aJIaHUS;
- Ilonbop, ananmu3 u mpeobpa3oBaHuE
yuebHOl nHpopManun
OK o7 P8: Tema 8.1 - YCTHBII o1poc;
COﬂeHCTBOB%TB COXPAHCHUIO | P9: Tema 9.1 - Pemienue nutoreHeTHYECKUX U
OKpYKaroIlcH CPCABL, | P10: Tema 10.1 TeHETUYECKUX 3a/1a4 U COCTABJICHHUE
pecypcocOepeKeHHIo, TEHOTUIIMYECKUX CXEM CKPEILMBAHUA;
IIPUMCHATD SHaHHA 06 - 3acnymuBaHue COOOLIEHUH U OLEHKa
W3MEHCHHUH KJIMMAaTa, VX TIOTOTOBKH;
IIPHHIHIIBI OepesKITHBOTO - Pesynbrar BBIIIOJIHCHUS
TIpOM3BOACTEA, 3(I)(I)CKTE/IBH0 IPaKTUYECKOi padoThI;
JICWCTBOBATh B YPE3BBIYANHBIX - TIpaKTHKO-OPHEHTHPOBAHHbIE
CUTYaIUSX. 3a/aHNS;

JP9, 23, 30




- IlonGop, anamu3 u mpeoOpazoBaHue
yueOHoi nHpopmanun

IIK 2.3.

Ocy1iecTBiIsATh KOHTPOJIb 32
coOMoIeHneM TpeOOBaHMI
TEXHOJIOTMYECKOU
JMCIUILIMHBI IPU BBITIOJIHCHUT
paboT 1o dKCIUTyaTanuu
MOTbEMHO-TPAHCIIOPTHBIX,
CTPOMTENBHBIX, TOPOKHBIX

MallH U 000pyI0BaHus
JIP 9, 23, 30

P9: Tema 9.1,
P10: Tema 10.1

- YCTHBIN O1Ipoc;

- PemieHne IMTOTreHETHYECKUX H
FEHETUYECKUX 3a/ad U COCTaBIICHUE
TCHOTHITUYECKUX CXEM CKPEUIMBAHUS;

- 3acnylBaHue COOOIICHUN U OIICHKA
UX TIOJIrOTOBKH;

- Pesynbrar
IPAKTUYECKOU paboThI;
- IIpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus;

- IlonGop, anamu3 u mpeoOpaszoBaHUE
yuebHoM nHdopmauu

BBITTOJIHCHU A




3. Onenka ocBoeHus y4e0OHOI0 nmpeaMera

3.1. ®opMbI M METObI OLIEHMBAHUS

[IpenmeToM oLieHKH citykaT yMeHus U 3HaHus, npeaxycmorpeHasie @I'OC COO u ®I'OC CIIO no
npeamery OVIL.13 buonorus, HampaBieHHble Ha (OPMHpPOBaHHE OOMMX U MPOHECCHOHAIBHBIX
KOMIIETEHIIMH, a TAK)Ke JINYHOCTHBIX PE3YJIBTATOB B paMKaX MPOTrPaMMBbl BOCIIUTAHUS.

KoHTponb W oOIEHKa pe3yabTaTOB OCBOCHHUS Y4eOHOH JUCHMIUIMHBI — OCYIIECTBISAETCS
MPENoJaBaTeeM B MPOLECCE MPOBEACHUS AYNIUTOPHBIX 3aHATUNA. TEKyIIMl KOHTPOJb OCYIIECTBISECTCS B
(dopme: yCTHOTO OIpoca, MOTYYEHHBIX OOyJarommmMces, B rporecce paboThl Ha 3aHSATUSX OLEHOK, 3aIUThHI
BCEX MPAKTUYECKUX M JIAOOPATOPHBIX pabOT, BHIMOIHEHUS BHEAYTUTOPHON CaMOCTOSTENFHOW PabOTHI.
[TpomesxyTouHast aTTecTarys MpoBOIUTCS B (POpME KOMILIEKCHOTO 3a4€Ta C OI[CHKOM.



3.3. KoHTpoJIb 1 oLleHKa 0CBOEHHSI Y4eOHOMY NpeaMeTy Mo TeMaM (pa3eiam)

DJjieMeHT y4eOHoil

(I)OPMLI H METOAbI KOHTPOJIA

Texkymmii KOHTPOJIb

Py0e:xHblii KOHTPOJIb

HpOMe)KyTO‘-IHaH aTrecranmud

AHCHUILTHHBL @ IIpoBepsiemble ® IIposepsiemble 3, ®opma IIpoBepsiembie
OPMBIKOHTPOL | 3 'y QK, JIP OPMBIEONTPOL |~y oK, JIP KOHTPOJIsI 3,V, OK, JIP
Pazgen 1. Bauem ¢ | OK 02,
Buosorusi  kak  Hayka. oyenkou | JIP 9, 23, 30
KuBble cHCTEeMBI M HX
opraHuzanus
Tema 1.1. @0 OK 02
buonorust xak nayka. O6mas | [Iposepxka maoauy | JIP 9, 23, 30
XapaKTePUCTUKA KU3HU
Paznen 2. 3auem ¢ | OK-01, OK-02, OK-04
XuMH4YecKknii  cocTaB H oyenxou | JIP 9, 23, 30
CTpO€EHNE KJIEeTKH
Tema 2.1. OK-01, OK-02,
XUMHYECKUH cocTaB KIeTKh. | 113 Nel OK-04
Boaa JIP 9, 23, 30
Y MUHEpaJIbHBIC BEIIECTBA
Tema 2.2. ()]0 OK-01, OK-02,
Buosornyecky BayKHbIE cP OK-04
XUMHUYECKHUE COCTUHEHUA JIP 9, 23, 30
Tema 2.3. T OK 01, OK 02, OK
CrpykTypHO- JIP Nel 04,
(byHKIMOHATBHAS Ilposepka JIP 9, 23, 30
OpraHu3aIus KJIEeTOK MEHMANbHOU
Kapmuol
CP
Pazpea 3. 3auem c OK-01, OK-02, OK-04
KusHeneaTeILHOCTL OYeHKoU JIP 9, 23, 30
KJIeTKH
Tema 3.1. DO OK-01, OK-02,
OOMeH BenecTB IIposepka OK-04

11




U IIpEBpAILCHUE SJHEPIUU
B KIJIETKE

maobnuysl
CP

JIP 9, 23, 30

Tema 3.2. T
buocunres 6enka IIP No2

Ilposepxa

maobnuybsl
Tema 3.3 cpP OK-01, OK-02,
Bupycst IIP Ne3 OK-04

JIP 9, 23, 30
Pasznen 4. PazMHoOKeHUE U 3auem c OK-01, OK-02, OK-04
HHAUBUAYATbHOE Pa3BUTHE OYeHKOU JIP 9, 23, 30
OpraHu3MoB
Tema 4.1. oJI OK-01, OK-02,
JKn3HeHHBIN UK KIETKH OK-04
JIP 9, 23, 30

Tema 4.2. 10 OK-01, OK-02,
DopMBI pa3MHOKEHUS oJl OK-04
OPraHnu3MOB IIposepxa JIP 9, 23, 30

maobauywsl

CcP
Tema 4.3. T OK-01, OK-02,
NHnuBuayabHOE pa3BUTHE IIP Ne4 OK-04
OPraHu3MOB JIP 9, 23, 30
Pasnen 5. Bauem ¢ | OK 01, OK 02, OK 04,
HacaencTrBeHHOCTH U oyenkou | JIP 9, 23, 30
H3MEHYMBOCTH OPraHM3MOB
Tema 5.1. ()]0 OK 01, OK 02, OK
3aKOHOMEPHOCTH 113 Ne5 04,
HacjJaeq0BaHUA CP JIP 23, JIP 30
Tema 5.2. 113 Nob OK 01, OK 02, OK
CleluieHHOEe HAcIeI0BaHNue CP 04,
IIPU3HAKOB JIP 23, JIP 30

12




Tema 5.3. Ilposepra ycmmuwix | OK 01, OK 02, OK
3aKOHOMEpPHOCTH coobweHull 04,
HM3MEHYUBOCTH JIP 23, JIP 30
I'enernka yemoBeka
Pa3znen 6. DBosronmuonHas 3auem c OK 01, OK 02, OK 04,
OMO0JIOT U oyenxou | JIP 9, 23, 30
Tema 6.1. @0 OK 01, OK 02, OK
DBOJIIOIIMOHHAS TEOPHS U €€ 04
MECTO B OMOJIOTHH JIP 23, JIP 30
Tema 6.2. 113 Ne7 OK 01, OK 02, OK
MHUKpPO3BOITFOIHS 04
Makpo3BOTIOLHS JIP 23, JIP 30
Pa3znen 7. BosHuKHOBeHUE 3auem ¢ | OK-01, OK-02, OK-04
U pa3BUTHE )KM3HU HA oyenxou | JIP 9, 23, 30
3emJie
Tema 7.1. ()10 OK 01, OK 02, OK
3apoxacHue CP 04
Y pa3BUTHE KU3HU JIP 23, JIP 30JIP
CucreMa opraHu4ecKoro 23, JIP 30
mupa. [Tpoucxoxaenne
YeJIOBEKa — AaHTPOTIOTEHE3.
Pa3nen 8. Opranusmsl u 3auem ¢ | OK 01, OK 02, OK 04,
OKPpY:Kaouias cpeiaa oyenxou | OK 07 JIP 9, 23, 30
Tema 8.1. T
OKOJIOTHUS CP OK 01, OK 02, OK
Kak Hayka. Cpefbl )KU3HU. 113 Ne8 04, OK 07,
DKosiorudeckue GpaxTopbl JIP 9, JIP 23, JIP
OKOIOrM4eCcKrue 30
XapaKTePUCTUKU MOMYIISINH
Pazpnea 9. Coo0mecrsa u OK-01, OK-02, OK-04,
IKOJOTHYECKHE CHCTEMBI OK-07

JIP 9, 23, 30

TIK 2.3
Tema 9.1. IIposepka cxem | OK 01, OK 02, OK
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Coo0riecTBa OpraHu3MoB Kpy206opoma 04, OK 07,

[IpupoHbie 3KOCHCTEMBI sewjecmes JIP 9, 23, 30

BinstHue aHTpONOTeHHBIX T 1IK 2.3

(dakTopoB Ha Ouochepy 113 No9

Bnusiaue counanbHo- JIP Ne?2

sKonorudeckux (akropos Ha | CP

3JI0POBbHE YEITOBEKa

Paznen 10. Ceaexnus 3auem ¢ | OK-01, OK-02, OK-04,

OPraHu3MoB, OCHOBBI oyenxou | OK-07

OMOTEeXHOJIOT U JIP 9, 23, 30
IIK 2.3

Tema 10.1. oJI OK-01, OK-02,

Cenexius Kak Hayka U OK-04, OK-07

npo1uecc JIP 9, 23, 30

OcCHOBBI OMOTEXHOJIOTUA lIK 2.3

buorexHooruu B JKU3HA U
npodeccun

14



3.2 Kogu¢ukarop o11eHOYHBIX CPEICTB

DO YyHKIHOHAJIBHBIA MPU3HAK OI[EHOYHOI0 CpeCcTBa (TUI
KOHTPOJILHOTO 3aJaHN )

Kox onenouynoro cpeacrsa

@DpoHTaAJIbHBIN 01IPOC D0
[IpakTrueckoe 3anstue Nen I13 Nen
JlabopaTtopHnast pabota Nen JIP Nen
TectupoBanue T
OO6cyxieHne o BOIpocaM JIEKIIMH 0OJI
3aganus i CaMOCTOSITEIbHOM paboTHI: Cp

- 3aII0JIHEHNE TaOJIHNIL;

- pa3paboTKa MEHTAJILHON KapThI;

- YCTHOE COOOIIICHUE C TIPe3CHTaIUEH;

- COCTABJICHHE CXEM KPyroBOPOTA BEIIECTB,;




4. 3AJAHUA JJI1 ONEHKHW OCBOEHUSA YYEBHOI'O ITPEIMETA

4.1. Tekymmii KOHTPOJIb

Texkymmii KOHTPOJIb TPOBOAMTCS Ha IUIAHOBBIX 3aHATHSAX M B XOAE HPOBEPKU
CaMOCTOSITENIbHBIX Pa0OT. [TlaBHAs 1eNp TEKyIIero KOHTPOJS - OlepaTuBHAs OLlEHKa paloThI
nperofaBaresisi M o0OydaeMblX, a TakkKe HX HWHAMBHIYAIbHBIX OcoOeHHOCTEeH. DyHKIUU
TEKyIIeT0 KOHTPOJS: COJEHCTBYyeT OoJjiee ONEpaTHBHOMY BBISBJICHHUIO OTCTAIOMIMX  JUIS
HQ/IJIKAIIETO PEeardpoBaHUs; ONTUMHU3UPYET HWHIWBUAYAJIbHBIC 3aHATHUS; PALUOHATH3UPYET
paboTy C MPOTPaMMHBIM MaTEPUAIIOM.

@ opMbI TEKYIIET0 KOHTPOJIS

3ajaHusi, HaNpaBlICHHbIE HA CUCTEMATH3allMl0 U  0000IIEHHE TEOPETHUECKOM
nHpopManuu:

- 3amoJIHeHue TaOJIHnIL;

- pa3paboTka MEHTAJILHOU KapThl;

- COCTaBIICHHE CXeM KPYroBOpPOTa BEIIECTB;

3amanus, HarpaBlieHHbIE Ha (JOPMHUPOBAHUE UITH MIPOBEPKY 3HAHUIA:

- ()poHTaIBHBIN ONPOC;

- o0CyXJileHuE TI0 BOIIPOCaM JIEKIUH;

- TECTUPOBAHMUE;

- YCTHBIE COOOIIEHUS C IPE3CHTAINECH;

3anaHus1, HarpaBJeHHBIE Ha (JOPMHUPOBAHUE MTPAKTUICCKIX YMEHHUI U HABBIKOB!

- maboparopHas padora;

- TMPaKTHYECKOE 3aHsTHE.



4.1.1. 3apnanus, HanpaBJeHHbIe HA CHCTEMATH3ALMI0 U 000011IeHHe TeopeTHYeCKOil
uHpopmanuu

4.1.1.1. 3anoHenue TaA0MII

Pa3nen 1. buonorus kak Hayka. 2KuBble cucTeMbl M MX OPraHu3anus

Tema 1.1. BuoJsiorus kak Hayka. O01asi XapaKTepPUCTUKA KU3HU

PesyabTrar 00yueHMss mo TeMe: YMEHHUE CpPaBHUBAaTh OOBEKTHI KUBOM M HEKUBOU
IIPUPOJBL

1. 3amosiHeHHe CpPaBHHUTEJbHOH Ta0JMIbI CXOACTBA M Pa3jIu4YUid KMBOIO H
HEKHUBOTO.

®opMmyaupoBKa 3aJaHMA: 3anoyiHuTe Tabnuiy «CpaBHUTEIbHAs XapaKTEpUCTHKA
O00BEKTOB KUBOM M HEXKHWBOM MPHUPOJBI», MCIOJIB3Ysl MaTepuan JIeKUWH, ydyeOHHKa, HHbIE
HCTOYHUKHU MH(POPMALIHH.

Tabnuia - CpaBHUTENbHASI XapaKTEPUCTHKA 0OBEKTOB AKUBOI U HEXKUBOW MPHUPOJIBI.

Kpurepun cpaBHeHHs1 O6beKThl HeXXUBOU pUpoibl | OOBEKTHI )KMBOW TPUPOIBI

Kiterounoe crpoenue

Hannune SHEPTUU st
CYILIECTBOBAHUS

Ob6men  BemiecTB  (NMHUTaHUE,
JIBIXaHUE U BBIJICJIICHHE)

Poct

Pa3Butne

Paznpaxumoctsb

[TepenBuxenne

KonTposmpyembie komnerenuuu: OK 02

Paznen 3. ’KuzHenenTeJIbHOCTh KJIETKH

Tema 3.1. O0MeH BelllecTB U NMpeBpallleHUe YHEPTUH B KJIeTKe

Pe3yabraTr 00yueHHs 1O TeMe: ONKCHIBATH OCHOBHBIE DHEPreTUYECKUE U TIACTUYECKUE
MIPOLIECCHI KIIETKH.

3anoiHeHHe CPAaBHUTEJIbHOM Ta0MIbI XaPAKTEPUCTUK THIIOB 00MEHA BeLIeCTB

@opMyJIMPOBKA 3aJaHMA: 3allOJIHUTE CPAaBHUTENbHYIO Tabmuiy «OOMeH BelecTB U
MIPEBPALEHUE SHEPTUH B KIETKE», YKa3aB 3Tallbl, MECTO U YCIOBHUS IMPOTEKAHUsI, y4aCTBYIOLIUE
BEII[ECTBA, CYTh MPOTEKAIOIIUX MPOIECCOB U PE3y/IbTaT, UCIONb3Ys MaTepHral JeKIui, yaeOHuKa,
WHbIE UCTOYHUKU UH(POPMALIHH.

CpaBuutenbHas Tabmuma - OOMeH BeliecTB M TIpeBpalleHue sHepruu B kieTke (buocuuTes
6enka, @oTocuHTE3, DHEPreTUYECKUI OOMEH)

Cytb
Tpomeccs: Y Mecro Ycenosua | YyacTByrOLUe | IPOTEKAOILL] PesysbTar
IPOTEKAHUS | TPOTEKAHUS BELIECTBA 170.¢
IIPOLIECCOB
buocunres
Oenka
dorocuHTe3

OHepreruyec




Kuii oOMeH

Kounrtposmpyembie komnerennuu: OK-01, OK-02, OK-04

Paznen 4. PazMHoKeHN€e M1 MHIHBHIVAJIbHOE PA3BUTHE OPraHU3MOB

Tema 4.2. ®opMbl pa3MHOKEHUS] OPTaHU3MOB

Pe3yabTaT 00yueHusl MO TeMe: XapaKTepHU30BaTh CIIOCOOBI PA3MHOKCHUSI.

3anmosiHeHue Ta0IUMIBI € KPaTKOil XapaKTepUCTHKOW HW npumepamu d¢opm

PasMHOKEHUSI OPraHu3mMoB

®opMyJMpOBKA 3aJaHUs: 3an0JHUTE TaOmuily «OCHOBHBIE THUIIBI PA3MHOXKEHUSY,
YKa3aB CYIIECTBEHHbIE MPU3HAKU IPOIECCOB PA3MHOXKEHUS, MPHUBEINUTE MPHUMEPHI OPraHU3MOB,
Pa3MHOKAIOLIUXCSA ATUM IYTEM, MCIONb3Ysl Marepuai JeKIuil, ydeOHUKa, MHble MCTOYHUKU

nHpopMaIuu.

Tabnuia - OCHOBHBIE TUITBI PA3MHOKEHHUS

[Ipu3naku

Tun pasMHOXKEHUS

Oecriosoe I10JIOBOE

KommaectBo ocobeii 1151 pa3MHOKEHUS

Kakoil Tunm KJIETOK NPUHUMAET Y4acTHUE B
pa3MHOKXEHUHU

N3 Kakux KIETOK MOSIBISETCS HOBBIN OpraHu3M

buonornveckass OcHOBa  pa3sMHOXEHHsS  (3a
VCKJTFOYCHUEM BBICIIHX PACTECHUH )

CKOPOCTh YBEITMUEHUST YUCIICHHOCTH OCOOCH

['eHeTnUeckne 0COOCHHOCTH TOTOMCTBA

[IpyurHa TMOSBIEHHUS HOBBIX TMPU3HAKOB Yy
MIOTOMCTBA

HpI/ICHO coOUTENbHEIE BO3MOXHOCTH HOBBIX
OPraHnu3smMoB

3HaueHHne PA3MHOXKCHH

Crioco6Obl pa3MHOKEHUS

[Ipumepbl OpraHu3MoB, KOTOPHIM CBOMNCTBEH
JAHHBIN THI PA3MHOYKCHUS

Kontposupyembie komnerenuun: OK-01, OK-02, OK-04

Kputepumn oueHuBaHus:

«5» - TaONHIIA BEIITOJHEHA B ITIOJIHOM 00bEME;
«4» - B XoJe 3amoJHEHHs TaONHIbl MarepHual

HEC3HAYUTCIbHBIC HCTOUYHOCTHU, HCAOYCTEI,

«3» - B X04€ 3allOJIHCHUA Ta6J'II/II_U>I MaTepHrall

SHAYUTCIBbHBIC HCTOYHOCTH, HCAOYCTEI,
«2» - Ta6n1/1ua OTpaxacT MCHEC 50% Marepuajia Wi HC BBIIIOJIHCHA.

OTpa’X€H HC IOJHOCTbIO, HMCHOTCA

OTpa’X€H HC IIOJHOCTBIO, HMCHOTCA



4.1.1.2. Pa3paGoTKa MEHTAJIbHONH KAPThI

Pa3zgea 2 XMMHYECKHUH COCTAB M CTPOCHHE KJICTKH

Tema 2.3. CTpyKTYpPHO-(PYHKIHOHAJILHASA OPraHU3aALMsA KJIETOK
PesyabTar 00yyeHHs1 11O TeMe: pas3iuyarh CyLIECTBEHHbIE MPU3HAKU CTPOCHUS KIETOK
OpPraHU3MOB Pa3HBIX LAPCTB KUBOW IPUPO/IBL.

PazpaGorka MeHTAIbHOH KapThl MO KJIACCHPUKANMHU KJIETOK M HUX CTPOCHHMIO Ha
IPO- M JYKAPHMOTHYECKHUX H M0 HAPCTBAM
®opMyJIMPOBKA 32JaHUS: COCTABbTE MEHTAJIbHBIE KapThl MO KJIACCU(UKALIUU KIETOK U
X CTPOCHMUIO Ha INPO- M DYKAPUOTHMYECKUX M IO LapcrBaM. B kapre
CTPOEHMS KJIETOK Pa3HbIX LAPCTB.

KonTpoaunpyemsbie komnerenuuu: OK-01, OK-02, OK-04

Kputepuu oneHuBanus:
«5» - 9-8 0amoB;

«4» - 7 0annos;

«3» - 6-5 6aI0B.

OTpa3uTe 0COOEHHOCTHU

3 6aa 2 da1a 1 6aaa

Coaep:xkanue Nudopmanus Nudopmanus Nndopmanus

MpeJICTaBIeHa B | pe/CTaBIeHa, HO | Mpe/AcTaBieHa

MIOJIHOM 00BeEME MMEIOTCSl HETOYHOCTH | YaCTHUYHO
I'padmueckoe MHorocrtynenyaras MHuorocryrnenuaras [Ipocroit «nay4ox»

odopmieHne KapThl | KapTa ¢ A00aBICHHUEM | KapTa

KapTHUHOK, 3HAKOB.

Hcnons3zoBanue

pa3HbIX 1IBETOB Ha

OTIpeAECTICHHBIX

BETBSIX.

Jlekcuko-
rpaMMaTHyecKoe
opopMiieHUE

Kapra He coxmepxur
OLIMOOK U OTEeYaToK

Kapra He comepxur
rpyoBIX
rpaMMaTHYECKHX
ommboK
OTIEYaToK,
OBl OTBJICKAJIH
BHUMaHUE YHTATEINS
OT COJIepKaHus

niIn
KOTOPLBIC

Kapra comepxur Tak
MHOTO rpyObIX
rpaMMaTH4eCcKuX
OMMOOK M OIEYaToK,
4TO e¢ COJCpKaHue
TPYIAHO
BOCIPUHUMACTCS




4.1.1.3. CocTaBjieHne cXeM KPYroBOpOTa BelIeCTB

Pazgen 9. Coo0lecTBa U YKOJOrHYECKHE CHCTEMBI

Tema 9.1. CoobumectBa opranu3moB. IIpupoanbie 3Jkocucrembl. Biausinue
aHTPONOreHHbIX (pakTOpoB Ha Ouocdepy. Biausnue conuaabHO-IKOIOrHYecKHX (PaKTOpPOB
HA 3/10POBbE YeJI0BeKa

Pe3yabrar o0y4yeHUsi MO TeMe: ONHCHIBATH CBSI3b MEXIY OPraHU3MOM W CpPEIOd €ro
oOuTaHus. YCTaHABIMBATH CBSI3b CTPYKTYPHI i CBOMCTB HKOCHUCTEM.

®opmyanpoBka 3a1anusa: ONUIINTE KPYrOBOPOT BEIIECTBA U COCTABBIE CXEMY:

1 BapuanT — Yruepon,

2 BapuaHT — Kucnopoz,

3 BapuaHT — A30T,

4 BapuanT — Cepa,

5 Bapuant — ®@ocdop.

Jlis BbIMOJHEHUsT paOOThl HCIIOJIb30BaTh JIEKIMOHHBIA Marepuall, pEeKOMEHIOBAHHBIE
y4eOHUKH.

3aaHue BBIMOJIHAETCS B MaJbIX IpyMMax (1Mo 2-3 4yeaoBekKa).

Konrposmpyemsie komnerenunu: OK 01, OK 02, OK 04, OK 07

Kpurepun oueHuBanus:

- IPaBUJILHOCTH BEIOOPA KOMIIOHEHTOB KPYTOBOPOTA;

- MpaBUJIbHAS MOCJIE0BATENILHOCTD MMPOUCXOSIINX MPOIECCOB;
- TBOPUYECKHH 1MOIX0]T K 0(hOPMIICHUIO pabOTHI.



4.1.2. 3apanusi, HanpaBJeHHbIe HA (POPMUPOBAHUE WJIH NPOBEPKY 3HAHMIA
4.1.2.1. ®poHTAJBLHBII ONIPOC

Paznen 1. Buosaorus kak Hayka. 2KuBble cucTeMbl M MX OpraHu3anus

Tema 1.1. BuoJsiorus kak Hayka. O01asi XapaKTepUCTHKA KU3HH

Pe3yabrar o0yueHus O TeMe: OIMCBHIBATH METOJIbI UCCIEIOBAHMS Ha MOJIEKYJIIPHOM U
KJIETOYHOM YPOBHE.

IlepeuyeHb BONPOCOB K (PPOHTAILHOMY ONPOCY:

1. Yro u3yuaet OHONOTrHs Kak HayKa?

2. Kakwme Benmukue y4yeHble JIPEBHOCTH BHECIM 3aMETHBIA BKJIaJ B Pa3BUTHE
OMOJOTHYCCKHUX 3HAHUN?

3. [loueMy cOBpeMEHHYIO OMOJIOTHIO CUUTAIOT KOMILIEKCHOM HAyKOW?

4. Kakue HarpaBJeHUs B Pa3BUTHU OMOJIOTUN BBl MOXKETE BBIICITUTH?

5. Kakoe ompeneneHne MOXHO JaTh TMOHATHIO «KU3HB»? B 4eM cOCTOST OCHOBHBIE
3aTpyaHEeHUs TpU GOPMYITUPOBAHUH TAHHOTO OTIPEICIICHUS ?

6. Kakue cBoiicTBa JKUBOTO BaM HU3BECTHHI?

7. Kakast cTpyKTypa cuuTaeTcs 1€MEHTAPHON eIMHULIEN KUBOTO?

Konrposmpyemsie komnerenuuu: OK 02

Paznen 2 XuMHYeCKHIii COCTAB M CTPOEHHE KJIETKH

Tema 2.2. buojornyeckn BaxkHble XUMHUYECKHE COeTUHEHUS

Pe3yabTar 00y4eHusi 10 TeMe: pa3iMvaTh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS KIETOK
OPraHU3MOB PA3HBIX LIAPCTB KUBOU MPUPOJBI.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Kakue BelecTBa Ha3bIBAIOTCSI HYKJI€MHOBBIMU KUCIOTaMU?

2.Kaxue Buibl HyKJIEHHOBBIX KUCIIOT OOHApYKEHBI B KJIeTKe?

3.Kakoe cTpoenne umeet mosekyna JJHK?

4. KaxoBbl ocHOBHBIC pyHKIIMK JJHK B kieTke?

5.B ueM 3axiroyaeTcst NPUHIUI KOMILUIEMEHTAPHOCTH?

6.YTo obmiero u Kakue pa3audus umerorces B crpoenuu mosiekyn JIHK u PHK?
7.Kakue tunsl Mmosiekyn PHK Bam m3BectHbI? KakoBa ux gpyHkims?

Kontposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Paznen 3. ’KusHenesATeJIbHOCTD KIE€TKHU

Tema 3.1 O0meH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe JHEPIHU B KJIeTKe.

Pe3yabraT 00yueHHs 1O TeMe: ONKCHIBATH OCHOBHBIE PHEPIeTUYECKUE U TIACTUYECKUE
MIPOLIECCHI KIETKH.

Ilepeyenb BONPOCOB K (PPOHTAILHOMY OIIPOCY:

1. Yro Ha3bIBaIOT TOMEOCTA30M?

2. Yto Takoe Merabonu3M? M3 Kakux MpoIeccOB OH CKIIAAbIBaeTCs?

3. Kak cBsi3aHbl MKy cOO0H MIaCTUYECKUI U SHEPreTUUECKUil 0OMeHbI?

4. B Kakux OpraHowjiax KJIETKM TPOUCXOAUT IEPBUYHBIA CHHTE3 OPraHUYECKUX
BELIECTB?

5. Kakyto pousb B poTOCHHTE3€ UTpaeT XJI0poPuLI?

6. [lepeuncnuTe OCHOBHBIE PEAKIIMU CBETOBOH (ha3bl (POTOCUHTESA.

7. Kakue peakiuu uayT B TeMHOBOH (paze potocunTesa?

8. Uem peakuumum XeMOCHHTe3a oTiIH4aroTcs oT (orocuHre3a? Kakue opraHusMel



SBJIIIOTCS XEMOCHHTETUKAMU?
KonTpoanpyemsie komnerennuu: OK 01, OK 02, OK 04
Paznen 4. PasMHokeHHe M MHAWBHYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 4.2. @opMbl pa3MHOKEHUSI OPTAaHU3MOB
Pe3yabTaT 00yueHusl O TeMe: XapaKTeprU30BaTh CIIOCOOBI PAa3MHOKCHUS.

Ilepeuyens BONpPoOCOB K (PPOHTAIBLHOMY ONMPOCY:

1. JlaiiTe onpeesieHre mpoLeccy pa3MHOKEHUsI OPraHu3MOB.

2. Kakue ¢popmbl pa3MHOKEHUS] OPTaHU3MOB BCTPEYAIOTCS B IpUpoae?
3. Kakoe pa3mMHOxkeHHE Ha3bIBaeTCs OeCroyibiM?

4. Kaxue Buipl 0€CIIOIOT0 pa3MHOXKEHHS pa3Inyaor?

5. KakoBo 6uonoruueckoe 3HauyeHre Oecrooro pa3sMHOKEHUS?

6. B uem npenMyIecTBO MOJIOBOTO Pa3MHOKEHUS Mepes OecrnoabiM?
7. Kakue crocoObl 0JI0BOr0 pa3MHOXKEHHSI BAM U3BECTHBI?

8. I'me 1 Kak IPOVMCXOTUT Pa3BUTHE MOJIOBBIX KJIETOK Y dKUBOTHBIX?

9. Uto Taxoe omnogoTBopenue? Kakum oHO ObIBaet?

Konrposmpyemsie komnerenuuu: OK 01, OK 02, OK 04

Pa3nen 5. HacjieicTBEHHOCTh M1 HK3MEHYHBOCThH OPraHHU3MOB

Tema 5.1. 3akoHOMepPHOCTH HACJIETOBAHMS

Pe3y.m,TaT 06yqemm Mo TeMe: OIINChIBATH SaKOHOMepHOCTI/I HACJICACTBECHHOCTU M
H3MEHYUBOCTH.

IlepeyeHb BONPOCOB K PPOHTAIBLHOMY ONPOCY:

1. Yto uzydaer reHeTuka?

2. [louemy umenHo I'. MeHzensa cuuTaroT 0CHOBOIOJIOKHUKOM I€HETHUKU?

3. Yto Takoe uncTas JUHUS U THOpU?

4. Yto Takoe ajuieabHbIe reHbl (aienn)?

5. Kakue ocoOu Ha3bIBatOTCsl TOMO3UTOTHBIMU, a KaKHE - FeTepO3Uroramu?

6. Kakue nmpu3Haku Ha3bIBAKOTCS JOMUHAHTHBIMHM, a Kakue - peueccuBHbMU? [IpuBenure
MIpUMEpPBI JOMUHAHTHBIX U PELIECCUBHBIX TPU3HAKOB OPTaHU3MOB.

7. ChopmynupyiTe MpaBUIIO €IUHO0Opas3us THOPUIOB IepBOTo NokoieHus I. Menaens.

8. ChopmynupyiiTe mpaBuio pacuierieHus I. Menaens.

9. Chopmynupyiite 3aKoH 4YHUCTOTHI TameT . Menaens.

10. B uem oTiruue AByX MOHSATHI: (PEHOTHUI U TEHOTHUI?

11. Kakoe ckpemnBaHue Ha3bIBACTCS TUTHOPUIHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCUMOTO HACJIEJOBAHMSI IPU3HAKOB.

Kontposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Paznen 6. IBoonnoHHas OHoI0THSA

Tema 6.1. DBoTIOLIMOHHASI TEOPHUS M €e MeCTO B OMOJIOTHH.

Pesynbrar o0y4eHHsi MO TeMme: XapaKT€pU30BaTh IPEANOCBUIKM W ABMXKYILIHE CHUIIBI
BO3HUKHOBEHUSI MHOTOOOpa3us BUIOB.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. KakoBbI cuiibHBIE U cllabble CTOPOHBI ccTeMbl opranndeckoro mupa K. Jlunnes?
2.ChopmynupyiiTe 0CHOBHBIE MOJIOKEHUs 3BooLMOHHON Teopun XK. b. Jlamapka.
3.Ilepeuncnure MpeAnoCHIIKH BOSHUKHOBEHHUS JAPBUHU3MA.

4.TlepeuricnuTe OCHOBHBIE TIOJIOKEHHSI CHHTETUYECKOM TEOPUH IBOIOLINH.



KonTpoanpyemsie komnerennuu: OK 01, OK 02, OK 04

Paznen 7. Bo3HMKHOBeHUE U pa3BUTHE KM3HU HA 3emJie

Tema 7.1. 3apoxaenme um pa3BuTHe ku3HM. CHcreMa OpPraHM4YecKoro Mupa.
IIponcxoxnenue yejioBeKa — AHTPOIOIeHe3.
OcCHOBHBIE CTa/IMU IBOJIIOLUYU YETIOBEKA

Pesyabrar o0y4yeHusi 1Mo Teme: XapaKT€pU30BaTh IPEANOCBUIKM U ABMXKYILHE CHIIbI
BO3HUKHOBEHHS MHOTO00pasusi BUIOB.

Ilepeyenb BOnpocoB K (ppOHTAILHOMY ONIPOCY:

1. [JaiiTe onpeneneHne aHTPOTIOIOTHH.

2. Kakue 3agauu crost nepes antponoioruei? M3 kakux paszienoB COCTOUT 3Ta Hayka?

3. Kakue naHHble JOKa3bIBalOT POACTBO YEJIOBEKA C KUBOTHBIMU?

4. Tlepeuncnure xapakTepHbI€ YEPThI, OTINYAIOIINE YETOBEKA OT )KMBOTHBIX.

5. Kakue Ouonornyeckue H couMagbHble (DAKTOPbl SBUIMCH JBWKYUIUMHU CHUJIAMU
aHTponorexesa?

6. [lepeunicnuTe 1 oxXapakTepU3yuTe OCHOBHBIE CTAJIMU 3BOJIFOIMU YEJIOBEKA.

7. JlaitTe onpeieIeHHe YeJIOBEUYECKUM pacaM.

8. Ha kakue pachl moApa3AeisitoT COBpEMEHHOE YenoBeuecTBO? [lepeuncinTe 0CHOBHbBIE
MIPU3HAKHU pac.

9. [IpuBenute pakThl, JOKA3bIBAIOLIUE €TUHCTBO YEIOBEUECKUX pac.

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04

Kputepumn oueHuBaHus:

«5» - OTBET MOJIHBIN, pa3BEPHYTHIH;

«4» - OTBET JOCTATOYHO MOJIHBIN, HO €CTh HETOUHOCTH;
«3» - OTBET KPaTKUI WU C TPYOBIMH OIINOKAMH,

«2» - OTBET HEBEPHBII UM OTCYTCTBYET.



4.1.2.2. O6cy:xaeHue M0 BONPOCAM JIeKIMHU

Paznea 4. PasMHokeHe M HHAMBUAYVAJLHOE PA3BUTHE OPraHN3MOB
Tema 4.1. JKu3HeHHBIA HUKJ KJIETKH
Tema 4.2. ®opmMbl pa3MHOKeHUS] OPTAHU3MOB

Pe3yabrar o0yueHus 10 TeMe: XapaKTepU30BaTh )KU3HEHHbBIN LUK KJIETKH.

IlepeyeHb BONPOCOB [1JIs1 00CY:KIEHUSI:

Kakue n3MeHeHuUs B KJIETKE TPEAMISCTBYIOT JEICHUI0?

OxapakrepusyiiTe Gpa3pl MHTO3a M KPATKO PACCKAKUTE, KAK IIPOUCXOIMT ITOT MPOIIECC.
B uem 3akirogaercs OHOJOrMUECKO€E 3HaUYEHNE MUTO3a?

YeMm MeHO3 OTINYAETCS OT MUTO3a?

B uem 3akirodaeTcss OMOI0THUECKO€E 3HaYEHHE Mero3a?

arwNdE

KonTtpoanpyembie komnerennuu: OK 01, OK 02, OK 04

Pasznen 10. Cenexkuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH
Tema 10.1. Cenexkuusi kak Hayka u npouecc. OCHOBbI OHOTEXHOJIOTHH.

buoTexXHO10ruHU B )KU3HU U PO(ecCHu.

Pe3y.m,TaT 06yqe}mﬂ Mo TeMe: OIIMChIBAaTb W CpPAaBHUBATbL MCTOJbI CCICKOHWH Ha

KOHKPETHBIX ITpUMeEpax.

IlepeyeHb BONPOCOB I 00CYAKTCHHS:

1. Kakuie OCHOBHBIC 3a/]a4¥ PEIIaeT COBPEMEHHAs CEJICKITHS?

2. IlepeuncnuTe ¥ KpaTKo OXapaKTEPU3yHTE TJIaBHBIE METObI CEJIEKIINH.

3. Uto Takoe renHas wHxeHepusa? OMUIIMTE OCHOBHBIC ITAlbl CO3/IaHUS TPAHCTEHHOTO

OpraHusma.

4. Kakuie HTHCTpPYMEHTBI U METObl UCTIOIB3YIOTCSl B TCHHOW WH)KEHEPHH?
5. [IpuBenute 3-5 mpuMepoB MpUMeHeHUs OMOTeXHONIOTHi B MeauninHe. Kakoe BiusiHIe

OHH OKa3aJId Ha S,Z[paBOOXpaHeHI/Ie?

6. Kakue mpodeccun cBs3anbl ¢ OuworexHojorusamu? Onummre TpeOOBaHHUS K

cricouajnucraM B 9TOM 001aCTH.

KonTposmpyembie komnerenunu: OK 01, OK 02, OK 04, OK 07

Kputepumn oueHuBaHus:

«5» - OTBET MOJHBIH, Pa3BEPHYTHIN;

«4» - OTBET JOCTATOYHO TIOJIHBIIA, HO €CTh HETOUYHOCTH;
«3» - OTBET KPATKUI WU C IPyOBIMH OIIMOKaMU;

«2» - OTBET HEBEPHBIN WU OTCYTCTBYET.



4.1.2.3. TectrupoBanue

Paznen 2 XuMHYecKHii COCTAB M CTPOEHHE KJIETKH

Tema 2.3. CTpYKTYpPHO-PYHKIMOHAJIBLHASI OPraHN3AIUA KJIETOK

Pesynbrar 00ydyeHMsi 1Mo TeMme: IOHMMAaHUE B3aMMOCBSI3M MEXIYy CTPOCHHEM U
(YHKIHMSIMH KJIETOYHBIX CTPYKTYP

TecToBOE 3a1aHHE

1. Knetky cuMTaroT equHHLIEH pOCTa U pa3BUTHUSI OPraHU3MOB, TaK KaK
1) oHa UMEET CII0KHOE CTPOEHUE

2) opraHu3M COCTOUT W3 TKaHEH

3) YMCIIO KIETOK YBEIIMYMBACTCS B OPraHU3Me MyTeM MUTO3a

4) B OJIOBOM Pa3MHOXKEHHUU y4acCTBYIOT I'aMEThI

2. B xakux opraHomjax KJICTKH COCPEIOTOYCHO OOJbIIOe pasHooOpasue (GepMEeHTOB,
YYaCTBYIOIIMX B PACHICTUICHHH OHOTIONMMEPOB 0 MOHOMEPOB?

1) B nM30coMax

2) B pubocomax

3) B MHTOXOHJIPHSX

4) B XJ0poIIacTax

3. CX0CTBO MUTOXOHJIPHH H XJIOPOTUTACTOB 3aKTFOYACTCS B
1) manmuuuu co6ctBerHom JJHK

2) CHHTE3€ TTIOKO3bI

3) HaTMYUU THUIIAKOUIOB

4) ux HyHKIUAX

4. Jlunuapl CHHTE3UPYIOTCS B KIIETKE Ha
1) rpanynsapuoi DI1C

2) tmagkoit DI1C

3) pubocomax

4) memOpanax anmapara [oibpku

5. SlnepHas memOpaHa cBs3aHa ¢ MEMOpaHaMu
1) MuTOXOHIpUI

2) XJIOpOILIaCTOB

3) BHIOIIa3MAaTHYECKOU CETH

4) nmu3ocomM

6. Posib ieHTpHOIICH B )KM3HU KIICTKH 3aKIFOYACTCsl B TOM, YTO OHU YYacTBYIOT B
1) TpaHCKpHUIIIIHH

2) peruukanuu JJTHK

3) oOpazoBaHMM BepeTeHA JETICHUS

4) buocuHTE3e OEIKa

7. Kakyro (hyHKIHMIO BBITOJHAIOT B KJIeTKe MOJIeKyibl ATD?
1) cTpyKTYypHYIO

2) TpaHCIIOPTHYIO

3) SHEpPreTUyYecKyro

4) penponyKTUBHYIO



8. K opranonam crieruaabHOTO Ha3HAYCHHUS OTHOCSATCS
1) KJIE€TOYHOE AJIPO, SAIPHIIIKO

2) MHOGUOPHIUIBL, KIYTUKA

3) anmapat ['oibaKxu, TU30COMBI

4) pubOCOMBI, MUTOXOHIPUU

9. KnerouHast cTeHKa pacT€HHI COCTOUT U3
1) monucaxapusioB

2) qucaxapuiaoB

3) GenkoB

4) dbochomunuaos

10. TepmuH «xieTKa» BIEpBble IPEIIOKUI B 1665 roay:
1) M. Ulneitnen

2) P. T'yk

3) 1. MeunukoB

4) T. Mopran

11. YTo CIYXHT TOKa3aTeIbCTBOM €IMHCTBA OPraHUIECKOTO MUpa?
1) KpyroBOpoOT BEIIECTB

2) B3aMMOCBSI3b OPIaHU3MOB U CPEJIbI

3) mpucnocoOIeHHOCTh OPraHU3MOB K Cpejie OOUTaHHUS

4) KJIETOYHOE CTPOCHHE

12. Opranous, B KOTOPOM MPOUCXOTUT OMOCHHTE3 OEIKa — ATO:
1) pubocoma

2) xieTtouHass MeMOpaHa

3) sHaOMIa3MaTHYECKas CeTh

4) MUTOXOHAPHS

13. BHyTpeHHEe MONTYKUIKOE COICPKUMOE KIIETKH
1) neiikoruiasma

2) xjoporna3Ma

3) nuromasma

4) kapuoruiama

14. B cocTaB siIpBIIIKa BXOJIUT:
1) THK;

2) pPHK;

3) 6enok u JIHK;

4) 6enok u pPHK.

15. OcHOBHas GyHKIMS JTU30COM — 3TO:
1) cunTe3 OENKOB;

2) paclIerIeHHe OPraHUYECKHUX BEIIECTB;
3) u30upaTeNnbHbIi TPAHCIOPT BEIECTB;
4) MMHOLIUTO3.

OTalIOHBI OTBETOB:

Ne 3amanus

1

10

OTBET

2




Ne 3amanus 11 12 13 14 15

OTBET 4 1 2 4 2

Kontpoiupyembie komnerennun: OK 01, OK 02, OK 04
TecroBoe 3a1anue

Paznen 3. JKusHeesTeJIbHOCTDb KJIETKH

Tema 3.2. BuocunTtes deika

PesyabTrar 00yueHHMsi 10 TeMme: OIMCHIBATH IPOLIECC CO3/aHUSI OCJIKOBBIX MOJIEKYI B
KJIETKE Ha OCHOBE reHeTHuecKkoi nHdopmanuy, 3akoaupoBanHoii B JIHK.

TecToBoe 3a1anne

1. Marpuueit [uist TpaHCISALMU CIYKUT MOJIEKYa!

1) TPHK

2) JHK

3) pPHK

4) uPHK

2. ndopmanus o mocieoBaTeIbHOCTH PACIIOIOKEHISI aMIHOKHUCIIOT B MOJIEKyle Oenka
nepenuceiBaeTcs B sape ¢ mosekyisl JJTHK Ha monexyny:

1) ATO

2) p-PHK

3) T-PHK

4) n-PHK

3. OmHO3HAYHOCTHh TEHETHYECKOTO KOAA TIPOSBISIETCS B TOM, YTO KAXKABIH TPHIUIET
KOJIPYET:

1) HECKOJTLKO aMHHOKHUCIIOT

2) He OoJyiee TBYX aMUHOKHUCIIOT

3) Tp¥ aMHUHOKHCIIOTBI

4) oTHY aMUHOKHUCIIOTY

4. Ha monucome CHHTE3UPYeTCSI:

1) omHa Monekyna Oenka

2) HECKOJIBKO MOJIEKYJT Pa3JIMYHBIX OCIIKOB
3) HECKOJILKO MOJICKYJI OJIMHAKOBBIX OCJIKOB
4) BO3MOXKHBI BCE BapUAHTHI

5. Kakoit u3 ¢pepmenToB ocymectsisier cuate3 uPHK?
1) PHK-cunTeTasa

2) PHK-nonumepasa

3) AHK-nonumepasa

4) IHK- cunrerasa

6. Tpanckpunuus — 370:

1) cuHTe3 MOMUMENTHTHOM LIenu Ha pudbocomMax
2) cuate3 TPHK

3) cunre3 n”PHK no marpune IHK

4) cunre3 pPHK

7. Ponb TpancnoptHoit PHK B kieTke sykapuoT 3akiroyaercs B:
1) nepenaue nHGOPMAIIK O CTPYKTYpe OEIKOB



2) TpaHCIIOPTE aMUHOKHUCIIOT K pudbOcoMam
3) tpancnopre nPHK u3 anpa B nuuronnazmy
4) ynBoeHn# HHPOPMALTIH

8. B monexyne JTHK xonmudecTBO HyKJI€OTHIOB ¢ TUMUHOM cocTaBisieT 20% ot oOrmiero
yrcna. Kakoif mponeHT HyKJICOTHIOB C IIUTO3MHOM B 3TOH MojeKyre?

1) 30%

2) 40%

3) 60%

4) 80%

9. Cunre3 Oenka Ha puOOCOMax MpEKpaIiaeTcs B MOMEHT, KOT/ia:
1) 3akonuuBaercs cunte3 MPHK na JIHK

2) xopon uPHK BcTpeuaercs ¢ antukogonom TPHK

3) mosiBnsieTCs TPUIUIET — 3HaK mpenuHanus Ha JIHK

4) pubocoma «goxoauT» A0 cromn-kogona nPHK

10. Kaxkoi#t antukonoH tpancmoptHoii PHK cootBerctByer Tpumuiery TT'A B Monekyne
JIHK:

1) ALY

2) Oyr

3) VTA

4) ATA

11. Ponp marpuiiel B cuaTe3e Mosiekyn u-PHK BwimonasieT:
1) monunenTUAHAS HUTh

2) muia3matuueckas MeMOpaHa

3) meMOpaHa SHIOTIIa3MaTHICCKON CeTH

4) onna u3 nieneit mostekynsl JJHK

12. CkosibKO aMUHOKUCIIOT KoaupyeT 900 HyKJICOTHI0B?
1) 100
2) 200
3) 300
4) 400

ITAJIOHBI OTBETOB:

Ne 3agaHus 1 2 3 4 5 6 7 8 9 10 11 12

OTBET 4 4 4 3 2 3 2 1 4 1 4 3

Kontposupyembie komnerenuun: OK-01, OK-02, OK-04

Paznen 4. PasMHokeHHe M MHAWBHAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 4.3. UnguBuayajibHOE pa3BUTHE OPraHU3MOB

Pesynbrar o0y4eHHs O TemMe: ONUCHIBATh CTAAUHM OHTOT€HE3a PACTEHMM, KUBOTHBIX U
YeJI0BEKa.

TecroBoe 3a1anue
1. Kto BB B OMONOTHYECKYIO HAYKY TEPMUH «OHTOTCHE3»?
1) XK. b. Jlamapk
2) Y. lapBuH
3) O. I I'ekkenn




4) I. Menpenb

2. Cragust 0OJTHOCIOMHOIO 3apO/IbIIa:
1) Helipyna

2) Gnmactyna

3) ractpyna

4) me3onepma

3. JIBYXCIOMHBIN 3apO/IbIILL:
1) 6nacryna

2) mopyna

3) Helipyna

4) racrpyna

4. N3 me301epMbl POPMUPYIOTCS:
1) nerkue

2) ne4yeHb

3) KPOBEHOCHBIE COCY/IBI

4) HepBHas cucTeMa

5. Y 103BOHOYHBIX JKHBOTHBIX MIPSIMOE Pa3BUTHE XapaKTEPHO JJIS:
1) pbIO, 3¢ MHOBOAHBIX, PENTUIIHHA

2) ambuOuit, NTHUI], MIEKOTTUTAIOIINX

3) 3eMHOBO/IHBIX, TTPECMBIKAIOIIINXCS

4) nTHI, MIIEKOTTUTAIOIIIAX

6. YcTaHOBHTE COOTBETCTBUE MEXAY THUIIAMH TOCTIMOPUOHAIBHOTO PAa3BUTHS U
KOHKPETHBIMHU OpraHU3MaMu:

[Tpumepsl opraHu3mMoB Turnel pazBuTHA
1) Scrped-nepenenaTHUK A) Ipsmoe pa3ButHe
2) BenstHka 0OBIKHOBEHHAS b) Henpsimoe paszButue

3) Bombinas manaa

4) Maiickuii KyK

5) ApeBecHas KBakia
6) l'omy0oit kuT

7) O3epHas Jsryimka
8) Mayk-kpecToBHK

7. 3akoHYHUTE onpeaecjJacHue. CrnustHue TIOJIOBBIX KIIETOK -

8. 3akonuure onpenesaenue. OmIoI0TBOPEHHAS SIMIICKIICTKA -
9. 3akonuuTe onpeaeenue. PazButrue cucteM opraHoB 3apoJibIliia -

ITAJIOHBI OTBETOB:

Ne 3aganus 1 2 3 4 5 6

OTBET 3 2 4 3 4 1A, 2B, 3A, 4B, 5B, 6A, 7A, 8b
Ne 3aganus 7 8 9

OTBET OTLIOJIOTBOPEHHE 3UroTa OpraHoreHes

Kontpoaupyembie komnerenuun: OK-01, OK-02, OK-04




Pa3nes 8. Opranusmbl ¥ OKpPY/KaOIIAs cpeaa

Tema 8.1. Dxogormsa kak Hayka. Cpeabl KH3HH. JKOJIOrMYecKHe (PaKTOPBI.
IKOJIOTrHYeCKHEe XaPAKTePUCTHKH MOIYJISIU

PesyabTar 00yueHHMs 1O Teme: ONMCHIBATh CBSA3b MEXIY OPraHU3MOM U CPEIOH €ro
oOuTaHuUS.

TecToBoe 3a1aHue
1. Hayka, u3ydaroriasi CBSI3u OpraHu3MOB C OKPY>KaIOIIIEH cpesoit
1) 300m0rUs
2) 6oTaHHKa
3) anaromust
4) sKoJIoTHs

2. ®aKTOpbl HEKUBOH MPHPOJIBI, BO3ACHCTBYIOIINE HA OPTraHU3M
1) abuoTuyeckue

2) GuoTHuyeckue

3) aHTpOTIOTEHHBIE

4) OMOXMMHUYECKHE

3. ®akTophl JKUBOH MPUPOIBI, BO3JACHCTBYIOIINE HA OPraHU3M
1) abuoTuveckue

2) GuoTHYeCKue

3) aHTpOTIOTEHHBIE

4) OMOXMMHUYECKUE

4. Bo3nelicTBHE YEJIOBEKa U €ro X03sHWCTBEHHOU JEATEIHHOCTH Ha JKUBBIC OPTraHU3MbI U
MIPUPOY B LIEIOM

1) abuoTudeckue HakTopbl

2) buotnyeckue (haxTopbl

3) aHTpoTnOoreHHbIe (GaKTOPHI

4) ¢usnonornyeckue GaxTopsl

5. DKojorudyeckuit pakTop, BHIXOISAIINI 3a MpeIesbl BHIHOCIMBOCTH OPraHU3MOB
1) aHTpOTIOT€HHBIH

2) orpaHHYHUBAIONTUI

3) abuoTH4ecKuit

4) cTUMynupyOLIUi

6. BausiHue )KMBBIX OPraHU3MOB JPYT HA Apyra
1) abuotrueckue GakTOPsI

2) buotnyeckue (paxTopbl

3) aHTpOTIOreHHbIE (PaKTOPHI

4) ¢puznonornyeckue GakTopbl

7. buotnyeckumu pakTopamu ABISIOTCS

1) ocymenue 60510T, BEIpyOKa JIECOB, CTPOUTENBCTBO JOPOT

2) pacteHust, 6akTepuu, TprOBbl, )KUBOTHBIE, BUPYCHI

3) mapa3uTH3M, XMITHUYECTBO, KOHKYPEHIIHsI, CUMON03

4) Temneparypa, COCTaB BO3/yXa H IOYBHI, pelibed, CBET, BIAXKHOCTh

8. K abuotnueckum (pakropam cpesibl OTHOCST
1) ocennwmii nucromnan
2) CTPOUTENBCTBO TUIOTHH



3) 0OMIIBHBIN CHEromaI
4) MUrpanuio MTUil

9. Bonnast cpena oOMTaHMs XapaKTEPHU3yeTCs CICTYIOIUMHA 0COOSHHOCTIMU
1) masibIM coziepkaHuEM KHUCIOpoa

2) CWJIbHBIMU TIepenagamMmu JaBJICHUS

3) HU3KOM TMIJIOTHOCTHIO

4) orpaHMYE€HHON MTPOHMUIIAEMOCTBIO JJIsl CBETa

5) oOunmeM cBeTa U BBICOKHM COJIEp’KaHHEM KHCIOpOoia

6) 3HAUUTENIbHBIMU I€peNalaMu TEMIIEPATYP

10. HazemHO-BO3mymHast  cpega  OOWTaHHMS  XapaKTEPU3YeTCS  CIEAYIOMIMMU
0COOEHHOCTSIMU

1) ManbIM coziep’kaHueM KUCIopoaa

2) CHJIBHBIMU TIepenagaMu JTaBJICHUS

3) HU3KOM TIJIOTHOCTHIO

4) orpaHMYE€HHON MTPOHMUIIAEMOCTBIO JJIsI CBETA

5) oOureM cBeTa U BBICOKUM COJIEp’KaHUEM KHUCIIopo/ia

6) 3HAYNUTEIBHBIMU TIEPETIaJaMH TEMIIEPATyp

ITaJOHbI OTBETOB:

Ne 1 2 3 4 5 6 7 8 9 10
3aJJaHUs
OTBET 4 1 2 3 2 2 3 3 1,2,4[3,56

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04, OK 07

Pa3nen 9. CooluiecTBa M 3K0JI0THYECKHE CHCTEMbI

Tema 9.1. CoobGmectBa opranusmoB. Ilpupognbie »3KocucTemMbl. Biausinue
AHTPONOreHHbIX (pakTOPOB HA OMochepy. Biusinne conuaJIbHO-IKOHOMUYECKUX (PaKTOPOB
HA 3/10pPOBbeE YeJI0BeKa.

Pe3yabrar o0ydyeHHs] 1O TeMe: ONUCHIBATH CBSI3b MEXAY OPraHHU3MOM M CpPEIOH €ro
oOuTaHus. YCTaHABIMBATh CBSA3b MEXKIY CTPYKTYpamu Ouocdepsl.

TecroBoO€ 3a1aHue
1. SIBneHusi KpyroBopoTa BEUICCTB W DHEPTUHU, MPOUCXOMSAINIME MPH y4aCTUU S>KHUBBIX
OpPraHu3MOB, U3y4alOT HA YPOBHE
1) 6uochepHom
2) OMOTEOLIEHOTHYECKOM
3) NOMyJIAIMOHHO-BHIOBOM
4) opraHu3MEeHHOM

2. HeoGxomumoe yciioBue coxpaHeHHsl paBHOBecHUs B buocgepe

1) 3BosTIOLIMSI OPraHMUECKOTO MUpa

2) 3aMKHYTBI KpyroBOpPOT BEIECTB ¥ SHEPTUU

3) ycuneHHe NPOMBIIIICHHOM W CHHUXEHHE CEelIbCKOXO3SHCTBEHHOM JEATeNbHOCTH
YeJI0BEKa

4) ycuieHHe CelIbCKOXO3IUCTBEHHOM W CHMXKEHUE TPOMBIIUICHHON JeSTeIbHOCTH
4eJI0BEKa

3. B 6uocdepe
1) buomacca pacTeHuit paBHa OHOMacce KHUBOTHBIX
2) 6bromacca )KMBOTHBIX BO MHOTO pa3 MpeBbIIacT OMOMAacCy pacTeHUI




3) 6uomacca pacTeHUil BO MHOTO pa3 MpeBbIIIaeT OMOMACCY KUBOTHBIX
4) cooTHOIIIEHUS] OMOMAcC PACTCHU U JKUBOTHBIX ITOCTOSTHHO U3MEHSIETCS

4. buocepa sBIgETCS OTKPHITON CUCTEMOH, TaK KaK OHA
1) cnocobHa K caMOperyssiuu

2) cnocoOHa U3MEHATHCS BO BpEMEHH

3) COCTOUT U3 PKOCUCTEM

4) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIECTB

5. Bepxwsist rpanuna Ouocdepsl HaxoauTcs Ha BeicoTe 20 KM OT IOBEPXHOCTH 3€MITH, TaK
Kak TaM

1) oTcyrcTBYeT KHCIOPOL

2) OTCYTCTBYET CBET

3) oueHb HHM3Kas TeMIepaTypa

4) pa3meraeTcsi 030HOBBIH CJION

6. OOomouka 3emiH, HaceJeHHAs >KMBBIMH OpraHM3MaMU W TpeoOpa3oBaHHAS HMH,
Ha3bIBaCTCS

1) rugpocdepa

2) nmurocdepa

3) Hoocepa

4) buocdepa

7. Tlo ompenenennio B.M. Bepnanckoro Bemymas poiab B CO3AaHUH HOOChEpbI
MIPUHAUICKUT

1) Gakrepusim

2) pacTeHUusIM

3) kocMocy

4) genoBeKy

8. Ilognepxanuto paBHOBeCHs B OMocdepe, ee eTOCTHOCTH CIIOCOOCTBYET
1) coxpanenue 6rnopazHOOOpa3us

2) BCEJICHUE HOBBIX BHJIOB B OKOCHUCTEMBI

3) co3naHue arpodKOCUCTEM

4) pacuirpeHne TUIOMAaN 3eMellb, 3aHThIX KYIbTYPHBIMH PaCTCHUSIMH

9. YcroitunBocTh 6uochepsl Kak r10OATBLHOM SKOCUCTEMBI OIIPEAEIAeTCs
1) pazHOOOpa3ueM ee BUJIOBOIO COCTaBa

2) KOHKYpCHIIUEH MEKy OpraHu3MaMu

3) NOMyNSAIMOHHBIMU BOJTHAMU

4) 3aKOHOMEPHOCTSIMH HACJICJICTBEHHOCTH M U3MEHUYUBOCTH OPTaHU3MOB

10. Beiienenue B atmocepy OKCHI0B CEpbl, a30Ta BbI3bIBAET
1) yMeHbLIEeHHE 030HOBOTO CJIOs

2) 3acoyieHHe MUPOBOI0 OKeaHa

3) BbINaJeHNE KUCIOTHBIX JIOXKAEH

4) yBenuueHHe KOHLEHTPALMH YITIEKUCIIOTO ra3a

ITAJOHBI OTBETOB:
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Ne 3agaHust 1 2 10
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=
=
w

OTBET 1 2 3

KonTtpoanpyemsie komnerenunu: OK 01, OK 02, OK 04, OK 07




Kpurtepuu oneHuBaHus:

3a KaXKIplil MPaBUIIBHBIN OTBET, HAUUCsIeTcs 1 Ga.
«5» - IpaBWIBHO BbINOJIHEHO 91 — 100% 3ananuii;
«4» - mpaBwIbHO BBITIOJHEHO 71 — 90% 3amanwuii;
«3» - MpaBWIILHO BBIMIOJIHEHO 51 — 70% 3amanmii;
«2» - IPaBWJILHO BBITIOJIHEHO MeHee 51% 3amanuil.



4.1.2.4. YcTHble cO00IIeHNS ¢ Tpe3eHTanunei

Pa3)1e.11 5. HaCJIeI[CTBeHHOCTb U UIBMECHIIUYBCOTH OPraHu3mMoB

Tema 5.3. 33KOHOMepHOCTH H3MeHYuBOCTH. 'eHeTHKA MoJ1a

Pe3yJ'II)TaT oﬁyqemm Mo TeMe: ONHUChIBATHL 3aKOHOMCPHOCTHU HACJICAOBAHHUA U HW3MCHYHUBOCTH.
OHpGZ[GJI?[TI) TUIT MyTallUU IIpU Nepcaadr HaCJICACTBCHHBIX IPHU3HAKOB.

KonTposmpyembie komnerennuu: OK 01, OK 02, OK 04

Yek-1UCT AJ151 OEHKH NPe3eHTAlH 0 TeHeTH4eCKOM 3200/1eBAHN U
OneHuTe NPe3eHTalUIO N0 CIAEAYIOINUM KPUTEPUSIM:

Hanuyuwue (1 6amn) /

DeMEeHTHI COIEPKaAHUI
P otcyrcTBHe (0 6ayIOB)

1. | TuryneHblil cnaiin (Ha3Banue 3aboneBanus, @.UM.0. aBTopa
MIPE3EHTAIIH)

Ornrcanpl TPU3HAKK M CHMIITOMBI 3a00JI€BaHUS

Vka3aH THII HaclIeOBaHUS 3a00J1eBaHUs

IIpuBenena nundopmaius 0 reHETHYECKON MPUUNHE

OnmcaHbl KTHHAYECKIE ITPOABJICHU A

Hpe)ICTaBJ'IeHI)I JUAarHO CTHYCCKHUE METOAbI

PaCCMOTpeHI)I BAapHAHTEI JICUCHUA U IOAJACPIKKHN

YKkazaHbl ICTOUHUKH WH(OpMauu

QXN |g|~|w N

CoOnrofieHue eMHOTO CTUIIS IPE3EHTALNH

-
©

Marepuain OblT HHTEPECEH

-
=

Marepwuai ObLI 1TOJIE3EH

Ixana nepeBoaa 6a/U1I0B B OTMETKY:

«5» - 11-10 GamoB

«4» - 9-8 GamnoB

«3» - 7-6 OamIoB

«2» - MeHee 6 0aJTOB WJTH OTCYTCTBUE PAOOTHI




4.1.3. 3apanusi, HanpaBJieHHbIe HA (JopMUpPOBaHUE YMEHUI U HABBIKOB

Paznen 2 Xumu4veckuii cCOCTAB M CTPOEHUE KJIETKH

Tema 2.3. CTpyKTYpHO-PYHKUIMOHAIbHASI OPraHU3ALMS KJIETOK

Pesynbrar o00yuyeHHusi MO TeMme: pas3iuyaTh CYIIECTBEHHbIC IPU3HAKKA CTPOEHUS KIIETOK
OpPraHW3MOB PAa3HBIX I[APCTB >KUBOW MPHUPOJbL. [IpoBOAWTH HAONIOACHHWE KIIETOYHBIX CTPYKTYp H HX
W3MEHEHUH C MTOMOIIBIO MUKPOCKOIIA.

JlabopaTopunas padora Nel
CTpoeHne KJIeTKHU

eap padorbl: MO3HAKOMUTHCA CO CTPOCHHEM JKUBOTHOW W pacTUTENbHOM KieTku. [loka3arb
MPUHIIUNIAATIEHOE €IUHCTBO UX CTpOeHUsI. O3HAKOMHUTHCS C 0COOCHHOCTAMH CTPOEHUS KIETOK pacTeHUM
Y )KUBOTHBIX.

IIpakTnyeckas 4acTh padoThI

Xoxa padoThI:

1. PaccMoTpuTe BHYTPEHHEE CTPOCHHS KIETOK PAaCTEHUH M J)KMBOTHBIX. PaccMOTpUTE OT/Ie/IbHBIE
KJICTKH PAa3JIMYHBIX TKAHCH.

2. YKkaxxuTe 0COOCHHOCTH CTPOCHHUS KIIETOK B CBSI3U C X (DYHKITUSAMHU B OpraHU3ME )KUBOTHOTO.

4. Cnenaiite oTuéT 0 paboTe B Markax i JIJA0OPaTOPHBIX PabOT, 3apUCylTe KIETKH U 0003HAYbTE
BHJIUMBIC B CBETOBOW MHUKPOCKOIT OPTaHOMIBI 3YKAaPHOTHIECCKOH KIICTKH.

5. OnumuTe 0CHOBHBIE OPTAaHOU Bl M UX (DYHKITUH.

6. 3apucyiTe U3y4YECHHbIC OPTaHOU/IBI.

CrenaiiTe BBIBOJ IO MPOICTIaHHOMN padoTe.

KoHTposibHBbIE BONPOCHI_(BLINOJIHUTH MUCLMEHHO):

1. 13 kakuX OCHOBHBIX YacTel COCTOUT Jito0asi KiIeTka?

2. Uto o01ero nmeercst B CTPOSHUH PAaCTUTEIBHOU U dKUBOTHOM KIIETOK?

3. Uem pa3nuyaroTcs 3TH KJIETKU?

4. Yem 00BACHUTB, UTO, OyAy4YH YCTPOCHHBIMH 10 €AMHOMY IUIaHY, KIETKH BEChbMa pa3HOO Opa3HbI
o ¢opme u pazmepam?

Kontpoaupyembie komnerenmun: OK 01, OK 02, OK 04

Paznen 9. CooluiecTBa U IKOJIOTHYECKHE CHCTEMbI

Tema 9.1. CoobuiectBa opranusmoB. IIpupoanbie 3kocucTemMbl. Biusinue aHTPONOreHHBIX
(akTopos Ha Onocdepy. Biausaue conuaibHO-3K010ru4ecKuX GakTOpPOB HA 310POBbE Ye10BeKA.

Pesyabrar  00yyeHMss 1O  TeMe:  HHTEPHPETHPOBATH  PE3YJAbTaThl  IMIPOBEIECHHOIO
OMOIKOJIOTUYECKOTO IKCIIEPUMEHTA C UCTIOIb30BAHUEM KOJIMYECTBEHHBIX METOJIOB.

JlaGopaTtopHnas padora Ne2
YMmcTBeHHast padoTOCIIOCOOHOCTH

Iesan padoTsbl: Hccie0BaHNE YMCTBEHHON pabOTOCIOCOOHOCTH.

IIpakTyeckas 4yacTe padoThI

3aganue 1. UcciienoBanue yMCTBEHHOM paGoThI Yel0BeKa

OCHOBHBIMH TIOKa3aTEISIMU YMCTBEHHOH pab0TOCIIOCOOHOCTH SBIISIOTCS:

CKOpOCTL BBIINIOJIHCHUA 3aJaHUA, KOH]_IeHTpaI_II/IH, HCpCKJIIO‘IElCMOCTb, HpOIlyKTI/IBHOCTb nu
YCTOﬁHHBOCTb BHUMAHUSI.



VYka3zaHHBIE TOKa3aTeNd B JIa0OpaTOpHOW paboTe OIMpEeNeNsioTCs MO JaHHBIM KOPPEKTYpHOU
npoOel 1m0 Tabmuie AH(uMoBa, KoTOpas o00JamaeT JAOCTATOYHO BBICOKOW HAACKHOCTHIO U
MH(POPMATUBHOCTHIO

Xox paboThI:
1. Hayano pa6orsl: B Tabnune AHdpumoBa, mo komanne «Haumnaiite» B TeueHne 4MUHYT 1O
CEKYHJIOMEpPY Clie[lyeT BbIYEpKHYTHh OykBY, Hampumep, «H». Ilo xomanne «3akaHuuBaiiTe) ciemyer

OTMETHUTH MECTO B TalOuIIE, e ObLI 3aKOHYEH TPOCMOTP.
2.I1o oKOHYAHMH MOACUHTANITE:
- 0011Iee KOJIMYECTBO MPOCMOTPEHHBIX 3HAKOB  S=
- KOJIMYECTBO BHIUCPKHYTHIX OYKB M=

- o0111ee KOJIMYECTBO OYKB, KOTOPOE HEOOXOAUMO ObLIO BEIUEPKHYTH B TPOCMOTPEHHOM TEKCTE

- KOJIMYECTBO JIOMYIICHHBIX OIMHUOOK n=

3. Beruncaure:

- K03 GUIIMEHT TOYHOCTH BbITIoJHEeHUs 3adanuss A = M/N.

- k03¢ punreHT yMcTBeHHOM npoaykTuBHOCTH P = AS.

00beM 3putenbHoit nHbopMmaruu Q (but) Q =0,5936xS,

rae 0,5936 — cpennnii 00beM HHGOPMAIIH, TPUXOIANIANCS HA OJTUH 3HAK

- cKopocTh nepepaboTku napopmanuu, 6ut/c: CIHU = (Q — 2,807xn)/T,

rae 2,807 6ura — noteps nHGOpMaLUY, MPUXOIAIIAACA HA OJIMH MPONYIIEHHbIN 3HaK; T —
BpeMsi BBITIOJTHEHUS 3a/1aHUs, CEK.

ycroitunBocTh BHUMaHuA: YBH = S/N*100%.
4. JlaHHBIE PacUETOB 3aHECTH B TAOIUITY
5. CnenaTh BBIBOJI O CBOCH YMCTBEHHON PabOTOCIOCOOHOCTH

3ananue 2. OnpenesieHne YpOBHS JIOTHYeCKOT0 MbIILICHUS.

Xoa paboTHhI.

Jns OLIEHKH JIOTMYECKOTO WHTEIJIEKTa HCIOJB3YIOT METOAUKY HHTEJUICKTYaJbHbIX TECTOB.
OO6cnemyembIM TpeuIaraeTcs 6JaHK ¢ TeCToM U3 17 BompocoB. B kaxkaoM Bompoce Hazio BEIOpaTh Oojiee
MOJXOASIINI OTBET MO aHAJIOTUM, IPUBEAECHHON B MpuMepe. BpeMsi BBINOJIHEHUS 7 MUHYT.

3amanue sBIsIETCS MPOQPECCHOHATBLHO-OPUEHTUPOBAHHBIM.

OlLIeHKY JIOTUYECKOTO MHTEJUIEKTa MPOU3BOJIAT, UCIOJIb3Ysd KIIOU K TECTY U aHaJIU3UPYS YPOBHU
BheIpaxkeHHocTH JIN.

3aganme 3. Meromuka «[laMATL HA YACTIAY.

Xox padoTbI:

Meroauka npegHa3HayeHa JJsl OLEHKU KPaTKOBPEMEHHOM 3pUTENbHONW HamsTH, ee o0beMa U
TOYHOCTH. 3aJ]aHue 3aKJIF0YAETCsl B TOM, YTO 00OC/IenyeMbIM AeMOHCTpUpyeTcst B Teuenue 20c. Tabnuna ¢
12 ABy3HaYHBIMH YHCIIaMU, KOTOPbIE HY)KHO 3allOMHMTb U IIOCIIE TOTo, Kak Tabnuua yopaHa, 3anucaTbh Ha
OnaHKe.

3aganue 4. OnpenesieHne 00bEMa BHUMAHMS Y YeJI0BEKA.

Xon padoTsI:

Hucrpykuus:

1. HcnelTyeMOMy [OarOT MHCTPYKLUMIO C 3aiaHueM: «B kBajgparax B Cily4allHOM HOpSAKE
«pazbpocanbl» yncaa ot 101 1o 136. Bam npeacTtout ux HailTH B Opsiike Bo3pacTanuss — cHavana 101,
3atem 102, 103 u T.a. mo 136 (HaiineHHOe YMCIIO 3ayepKUBaeTCs KapaHjamom). Paboty HauMHaTh 10
KOMaH/IE 3KCIIEPUMEHTATOPAY.

2. O0padoTKa pe3y1bTaTOB:

Omnpenenuts 00beM BHUMAaHUS 1O popMyIIe:

B=648:t,

rae B — o6bem BHUMaHus, t — Bpemst paboThl B CEKyH/ax.



3. CnenaiiTe BLIBOJ

KOHTpO.]'IbeIe BOIIPOCHI

1 JlaiiTe moHsitue paboTOCHOCOOHOCTH.

2 Kakue Buibl pab0oTOCTIOCOOHOCTH CYIIECTBYIOT?
3 JlaiiTe MoOHATHE YTOMIISIEMOCTH, TIEPEYTOMIICHUSI.
4 Kakue (akTopsl, BIUSIOLINE HA YTOMJIIEMOCTb, Bbl 3HaeTe?

5 Kakue MCTOAUKHU NPUMCHSIIOTCA AJI1 OUCHKH PE3CPBHBIX BO3MOXKHOCTEH

6 Ha ocHOBe KakuX Mep MOYKHO HOBBICHTH padOTOCIIOCOOHOCTh U CHU3UTH

yTOMIISIEMOCTD?

KonTtpoaupyemsbie komnerennuu: OK 01, OK 02, OK 04, OK 07, T1IK 2.3

Pa3znesa 2 XuMHYECKHI COCTAB U CTPOCHHE KICTKH

Tema 2.1. Xumnueckuii coctaB kjieTKkd. Boxa nm munepaabHble BelecTsa

[MpakTHyeckoe 3ansiTue Nel

«buoaornveckas POJb MUHEPAJILHBIX BCIIIECTB B odecneueHnn AKUBHEACATEIbHOCTH OPraHU3MOB,

MPOABJICHUS zmcﬁanaﬂca MHUHEPAJIBbHBIX 3JIEMEHTOB)>

He.ﬂb: IMOKa3aTb POJIb MHUHEPAJIBHBIX BCIICCTB B OPraHHU3ME YCJIIOBCKA, COACPKAHUC HUX B IPOAYKTAX

IIUTaHUA.

1. 3yuuTs cripaBOYHYyIO HH(POpPMAITHIO.

IIpakTHyeckast 4yacTh padoOTHI

2. Co3nanue TaOIHIBI C TIEPEYNCICHHEM OCHOBHBIX MAaKpO- U MHUKPOIJIEMEHTOB, UX UCTOYHHUKOB,
OMOJIOTHMYECKOH POJIH | MO CIEACTBUHN AedunnTa 1 n30bITKa (TTpaKTHIECKas 4acTh)

Tabmuma 1

HaszBanue wmakpo-
MUKpO3JIEMEHTA

n

x nctounuk

buonornyeckas poip

[TocnenctBust nedummra
7 N30BITKA

MAKPOOSJIEMEHTDBI

Kucnopon (O)

Yraepon (C)

Bomopox (H)

Azort (N)

Kanpnnii (Ca)

docdop (P)

Kamuii (K

Harpuii (Na)

Maruuii (Mg)

MUKPOSJIEMEHTBI

Keneso (Fe

[{uHK (Zn)

Menp (Cu)

Mapraner (Mn)

Cenen (Se)

®DT1op (F)

Hon (I)

Xpowm (Cr)

Koo6auet (Co)

3. Caenaiite BbIBOA IO paboTe

KoHTpo/ibHBIC BOIPOCHI




1. Yto Takoe MUHEpaJIbHBIE BEIIECTBA M KaKylO pOJIb OHU UIPAIOT B OpraHu3Me?

2. KakoBbl 0CHOBHBIE NIPOSIBIICHHS Je(UIINTA 1 N30BITKa MUHEPAJIHHBIX BEIIECTB B OpraHu3me?
3. Kak cocraB panuoHa nUTaHUs BIUSET HA YPOBEHb MUHEPAILHBIX BEIIECTB B OpraHu3Me?

4. Kakue npoJIyKThl SIBJISIFOTCSI XOPOIIMMU MCTOYHUKAMHU Pa3IMYHbIX MUHEPAIbHBIX BELIECTB?

Kontposaupyembie komnerenuun: OK 01, OK 02, OK 04
Paznen 3. JKusnenesiTeJIbHOCTb KJIETKH

[MpakTHyeckoe 3ansaTHE No2
«Pewienne 3a1a4 Ha onpeneseHHe MOCAeA0BATEIbHOCTH HYK/I€0TH/I0B)

Henb: HayuuThCcs pelmiaTb THUINMYHBIE 33Ja4d  Ha OIpEIENIEHHE IMOCJIeI0BaTeIbHOCTH
HYKJICOTHJIOB, aMHHOKHCIIOT B HOPME U B ClIy4ae U3MEHEHHUsI MOCIIe0oBaTebHOCTH Hykieotn 108 JTHK.

IIpakTHYeckasi YacTh padoThI
@ opmMyTHPOBKA 3aJaHMS: PEIIUTE 33/1a4l HA YCTAHOBJICHHUE MO CIIEA0BATEILHOCTH HYKJICOTHIOB,
AMHHOKHKCIIOT B HOPME U B CIIy4a€ U3MEHEHHMS MOCen0BarebHOCTH HykIeoTn10B JJHK.

3amaga 1. Omna u3 nenovek JJHK nmeer nmocnenoBarensnocts Hykieotua: AI'T AL TAT ALLT
HOI'A TTT AII. Kakyro mnocineqoBaTelbHOCTh HYKJIEOTHAOB uMeeT Bropas uenouka JIHK Toit ke
MOJIEKYJIBI.

3amava 2. IlocnenoBarenbHOCTh HYKJICOTHIOB B Hadaje T'€Ha, XpaHsIIero HHGOpMaIuo o Oeke
uHCcynmuHe, HaunHaeTca Tak: AAA HALl UTI ITT I'TA TAll. Hanumure mnocinenoBaTeIbHOCTH
AMUHOKHCIIOT, KOTOPOU HAYMHAETCS 1eTb WHCYJIMHA.

3anaua 3. Yyactok monekynsl MPHK cocrout u3 nocnenoBarenbHocty HykieotuaoB: I'IY-AI'LI-
AT'Y-YI'V-IHAI. U3 kakux aMHUHOKHCIIOT OyIE€T COCTOSITh OEJI0K, CHHTE3UPOBAHHBIN HA ATOW MoJieKyse?
Omnpenenute MOCleA0BaTENbHOCTS HYKIeoTu 0B B enu JIHK, ¢ koTopoit mpousoiiia TpaHCKPHUILIHSL

3amaya 4. VYyacTok OEITKOBOM MOJIEKYJbI COCTOUT W3 CIEAYIOIMEeH IOCIeI0BaTeIbHOCTH
AMUHOKHCIIOT: METHOHHH - apTUHUH - aJJaHUH - DIMIUH. OnpeaenTe BO3MOXKHYIO MOCIIC0BATEIEHOCTD
HYKJICOTH10B B MoJiekyie JTHK.

3agauya 5. B monekyne JJHK Ha 10110 THMHUHOBBIX HYKJICOTUI0B npuxoautcsa 18%. Onpenenure
MIPOLIEHTHOE Co/Iep KaHue APYrux HykiaeotuoB B aToit JJHK.

3agaya 6. Omnpenenute TpumuieTs! (antukonoHsl) TPHK, ywactByromue B cunTtese Oenka, eciu
komupyromuii pparment AHK cocrout u3 mykneorunos: ['-I'-T-A-I[-I'-A-T-I'-T-1I-A-A-I"-A. Ckoibko
TPHK yuactByer B cunTese Oenka? Kakue aMUHOKUCIOTHI 3aKkoupoBaHbl B 3Toi JIHK?

Kpurtepun onenuBanus:

«5» - Bce OTBETHI BEPHHBI;

«4» - nomyieHa ofHa omunoKa;

«3» - IOMYIIEHBI 2 OITHOKH;

«2» - nomnyiieHsl 3 u 0onee omMO0K WK paboTa HE BBHIIIOJIHEHA.

Kontpoiupyembie komnerennun: OK 01, OK 02, OK4

IIpakTuyeckoe 3ansitue Ne3
«AH(pekunoHHBbIe 3200/1eBAHUA M NHIEMHH B MICTOPHH YeJ10Be4eCTBa»



Lesab: n3yuyuTh BUPYCHBIE U OakTepualibHBIC 3a00JIEBaHHS YEIOBEKA: BO30YIUTENH, CHUMIITOMBI,
JeueHne, NPOPHUIAKTHKA; IMO3HAKOMHUTHCS C OOIIMMHU TPUHIMIAMH HCIOJb30BaHUS JIEKapCTB U
0COOEHHOCTSIMH MTPUMEHEHHSI aHTHOMOTHUKOB.

IIpakTnuyeckas yactb padoThl

1. M3yunth cnpaBouHyr0 HWHPOpMANUI0O 00 OCOOCHHOCTSX BHUPYCHBIX H OaKTepHAIbHBIX
3a00JIeBaHUSX.

2. Ucnonp3ys npunoxenns Nel u Ne2 k npakruaeckoid pabore Nel, BBITOTHUTD PUCYHKH BUpYca U
OakTepun ¢ 0003HAYCHUSIMH OPTaHOHIOB.

3. 3anonuure Tabnuiy 1.

I/IH(l)eKIII/IOHHbIe 3200J1eBaHUS U SMUACMHUH B HCTOPUH YE€JIOBEIECTBA

Tabnuua 1
Ne | HazBanue [Iepuon | Tun, HICTOYHMK 3apakKEHUs,, CAMIITOMBI CMepTHOCTB
1. | AaToHOBa yyMa
(Uyma l'anena)
2. | KOctuananosa
Uyma

UYepnas cmepTth

Tud

Ocma

A3HMaTCKUI IpHIII

Pycckuii rpunn

3
4
5.
6. | Mcnanckwmii rpunm
7
8
9

IIpokasa

10.| Xonepa

11.| Manspus

12.| BUY,CIINA

13.| TyGepkyne3

14.| [Tannemus
CBHHOTO T'PHIIIIA
H1N1

15.] D6oaa

16.| [Taunemus
COVID-19

5. Cnenaiite BBIBO IO paboTe

KoHTpoJsibHbIE BONIPOCHI:

1. Yto Ttakoe unpekunonHoe 3aboneBanre? HazoBUTe €ro KItOYEeBbIe XapaKTEPUCTHKHU.

2. Kakue MeTo/pl TpounakTUKy HHGEKIHOHHBIX 3a00JIeBaHU CYIIECTBOBAIU B APEBHOCTH?

3. [louemy BaxHO cOOMONaTh TUTHEHY W BaKUWHAIUIO Jake MPH OTCYTCTBUU AKTUBHBIX
AnuIeMui?

Kpurtepun onenuBanus:

«5» - Bce OTBETHI BEPHHBI;

«4» - gomylieHa ofHa ommnoKa;

«3» - IOMYIIEHBI 2 OUTHOKH;

«2» - nomyiieHsl 3 u 0onee omMOOK WK paboTa HE BBHIIIOJTHEHA.

Kontposupyembie komnerennun: OK 01, OK 02, OK4

Paznen 4. PazMHoKeHH€e M MHIHBHIYAJIbHOE Pa3BUTHE OPraHM3MOB




Tema 4.3. UnaguBuayajbHoe pa3BUTHE OPraHU3MOB

HpaKTH‘leCKaH 4acTb paﬁDTI)I

IIpakTnueckoe 3ansitue Ne 4
BrisiBjIeHHE IPU3HAKOB CXO/CTBA 3apOJbILIeil YeJI0BeKAa U APYrUX M03BOHOYHbIX.
Ileab: BBIABUTH M ONMCATh IIPU3HAKU CXOJCTBA 3apOJBIIICH YEJIOBEKAa M JIPYIHMX ITO3BOHOYHBIX
KaK JI0Ka3aTeIbCTBO UX DBOIIIUOHHOIO POACTBA

3ajganue:

1. IlpounTtaTh TEKCT «3apOABIILIEBOE CXOACTBO», PACCMOTPETh PUCYHOK. OTBETHTE Ha BOIIPOC:

Ecte 5m cxoacTBa B pa3BUTUM 3apojiplllla YElIOBEKa M JPYrUX JKUBOTHBIX? B uém oHu
nposiBIIAIOTCS? ONUIINTE UX.

Kiacchl :KHBOTHBIX

‘Ieprl CXO0/ICTBA 3apoAbllia Y€JI0BE€KA U ;KUBOTHBIX

PrI0EI

3eMHOBOTHBIE

[Ipecmbikaromumecs

MiekonuTaroime

2. V3yunTe 3TAnbl HHAMBHIYAILHOTO Pa3BUTHS YEIOBEKAa, PEMPOTYKTUBHOE 3JI0POBHE YEIIOBEKA.
Haiite ompeneneHue NOHITUNA: SMOPHOHANBHBINA MMEPHOJ pPAa3BUTHS, MOCTIMOPHOHANBHBIN MEpUOL
Pa3BUTHUS, PETIPOIYKTHUBHOE 310poBbe. ChenaiiTe pUCyHKH OCHOBHBIX 3TallOB M OMUIINUTE uX (OiacTyna,
racTpynia, Heupyra).

3. CooTHecUTE OpraHbl U CUCTEMbI OPI'aHOB YEJIOBEKA C 3apOMBIINICBHIMH JIUCTKAMH, U3 KOTOPBIX
oHU (GopMHUpYIOTCs B Tipouiecce nudPepeHInpoBKH KIETOK. BHecuTe B TaOIMIly COOTBETCTBYIOIIHE

nudpeI.
3apoabimeBblid JTUCTOK Oprasbl ¥ CHCTEMbI OPraHOB
DKTO/IEpMa
DHTOACpMaA
Mesonepma
1 T'osoBHON MO3T
2 XKenymok
3 KpoeHocHbIe cocypl
4 Jlerkue
5  Mpimisl
6 Ileueusn
7 TlonoBble keae3bl
8 Iloukn
9 Cepaue
10 Ckexner
11 ChouuaHON MO3T
12 TonCThIA KUIIEUHUK
13 DnuaepMuc KOXH.

4. Cpenaiite BBIBOJ 1O padboTe

KoHTposbHbIe BONPOCHI

1. Kakoe BiMsHHME OKa3bIBAE€T AJIKOTOJIb, HUKOTHH, HAapKOTHMUYECKHUE BEIECTBA Ha Ppa3BUTHE
3apo/iblilia YenoBeKa?

2. YTo MOHMMAIOT MOJ1 3I0POBBIM 00pa30M KHU3HHU?

3. KakoBo Ononornyeckoe 3HaueHHE CMEPTH Kak (pUHANBHOM cTajuu OHTOreHe3a?




4. Kakue TUNBI TOCTIMOPHUOHAIBHOTO PA3BUTHUS CYLIECTBYIOT. YeM OTIMYAIOTCS 3THU THIIBI
passutus? [IpuBeanre npuMepsl KUBOTHBIX, JJIs1 KOTOPBIX OHU XapaKTEPHBI?

Kpurtepuu onenuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - momyIiieHa oJHa OIINOKa;

«3» - IOMYIIEHBI 2 ONTHOKH;

«2» - nomyieHsl 3 u 6osee omMOOK UK padoTa He BHITIOIHEHA.

KonTposmpyembie komnerennuu: OK 01, OK 02, OK4

Pasznesn S. HacjieACTBEHHOCTh M M3MEHYHMBOCTH OPraHU3MOB
Tema 5.1. 3aK0HOMEPHOCTH HAC/IEIOBAHMS.

IIpakTnueckoe 3ansiTue Ned
Pemenue reHeTHYECKUX 32124
]_[e.m,: HAay4YUTbHCA pPCIIaTb TUIHWYHBIC 3aJa4W Ha OIPCACICHUC BCPOATHOCTH BO3HHUKHOBCHHA
HACJICACTBCHHBIX IMPHU3HAKOB IIpU MOHO-, JU-, HOJ'H/IFI/I6pI/I)IHOM U AQHAJIIM3UPYIOIIEM CKPCIIMBAHWH, Ha
OIMpCACIICHUC BEPOATHOCTHU BO3HUKHOBEHU HaCJICACTBEHHBIX IIPHU3HAKOB npu CIICIIJICHHOM
HACJIEZOBaHNN.

IIpakTHYeckasi YacTh padoThI:

DopMyTHPOBKA 3aJaHMS: PEIIUTE 33]1a49U, COCTABUB CXEMBbI CKPEIIIMBAHUSI.

3agaua Nel

lNonmy6ornasselii Myk4urHa, 00a poauTesns OblUIM Kaperia3bIMu, )KEHUICS Ha Kaperja3oil )KeHIIuHe,
oTell y KOTOpPOM MMeJN Kapue Iias3a, a MaTh — roinyosie. OT 3TOoro Opaka poAusics royOoria3blil ChIH.
Onpenenuth reHOTUIBI BCEX YIOMSHYTBIX JTULI.

3agaua Ne2

[Ipu ckpemmBanuu cepor 1 4€pHOI NMOIEBOK MoydeHO 30 MOTOMKOB, U3 HUX 14 ObUTH YEPHBIMHU.
N3BecTHO, UTO cepasi OKpacka JOMUHUPYET HaJl 4€pHOl. KakoB reHOTUIT pOAUTENHCKOTO MOKOJICHHUS?

3agaua Ne3

VY 4yenoBeka KOCOJANOCTh JOMHUHUPYET HaJ HOPMajbHBIM CTPOEHUEM CTOIbI, a HOPMAJIbHBII
oOMeH YIJeBOJIOB - HaJ caxapHbIM auaberom. JKeHInMHa, MMelOLIasi HOPMaAIbHOE CTPOCHHE CTOMbI U
HOpMaJbHBIH OOMEH YIJIEBOJIOB, BBIIUIA 3aMYX 3a KOCOJANOr0 MYKYHMHY C HOPMAaJbHBIM OOMEHOM
yraeBoaoB. OT 3Toro 6paka poauyioch JBOE AETeH, Y OJJHOTO M3 KOTOPHIX pa3BUBAJIaCh KOCOIANOCTb, a Y
JPYroro - caxapHblii auabeT. MOXKHO JIM ONpPEAeNuTh I€HOTHIBI POJAUTENIeH 1o (GeHOoTHIy uX aeren?
Kakue ele reHOTHIBI M (PEHOTHUIIBI €T BOZMOYKHBI B JAHHOHM ceMbe?

3amaua Ne 4

[Ipu ckpemmBaHuU MEXIy COOON pacTeHMid pefrca ¢ OBATbHBIMH KOPHEIUIOAAMHU MOJIY4eHO 66
pacTenuii ¢ oKpyrisiMu, 141 - ¢ oBanbHBIMU U 72 C JJIMHHBIMH KopHeruiogamu. Kak ocyiecTBisiercs
HacienoBaHue (Gopmbl KopHeIuoaa y peauca? Kakoe moTOMCTBO MOTYYUTCSI OT CKpPEIIMBAHUS pacTeHUN
C OBAJILHBIMU U OKPYTJIBIMH KOPHEIUIOAaMu?

3amaua Ne5

VY cobaku 4€pHBIN LIBET MIEPCTH AOMUHUPYET HaJ KO(eHHBIM, a KOPOTKas IMIEPCTh HAJ JUIMHHOM.
O06e mapsl TeHOB HAXOMATCS B pa3HBIX XpoMocomax. Kakoi mpoIeHT YepHbIX KOPOTKOIIEPCTHHIX MIEHKOB
MO>KHO OKHUIATh OT CKPEIIUBaHUS JABYX 0COO€H, FeTepO3UrOTHBIX 0 000UM IpU3HAKaM?

3apaua Ne6

VY denoBeka Kaperia3ocTh AOMUHUPYET HaJ TroJyOOTIa30CThIO, a TEMHBIA I[BET BOJOC Haj
CBETJIBIM. Y TOJyOOTJIa30r0 TEMHOBOJIOCOTO OTIIA M Kaperjia3oil CBETJIIOBOJIOCOM MaTepu YeTBEpO AeTeH.
Kaxnplii peOEHOK OTIMYaeTcs OT JAPYroro 1Mo OJHOMY U3 JaHHBIX MpPHU3HAKOB. KakoBBI T€HOTHUIIBI
poauTenen u aerei?

Kpurepun onenuBanus:



«5» - BCE OTBEThI BEPHBI;

«4» - nomyieHa ofHa OmuoKa;

«3» - TOTyIIEHBI 2 OMUOKH;

«2» - nomyieHsl 3 u 0onee omMOOK WK paboTa HE BBHITIOJTHEHA.

Kounrposmpyembie komnerenuuu: OK 01, OK 02, OK 04
Tema 5.2 CueniieHHOe HacJiel0BaHUe NIPU3HAKOB

IpakTuyeckoe 3ansitue Ne6
Perienne reHeTHYECKHX 3a/1a4
Heab: HayduThCsS peIIaTh THIUYHBIC 3aa4d Ha OMNPEICIICHHE Ha OIpPEACICHUE BEPOSTHOCTH
BO3HHUKHOBCHUA HaCJICACTBCHHBIX IMIPU3HAKOB npu CILICIIJICHHOM HacCJICAOBaHHUH, COCTaBJICHHUC
TFCHOTHUIIMYCCKHX CXCM CKPCIIMBAHUA

I[IpakTHYeckasi yacTh padoThI:

DopMyTHPOBKA 3aJaHMS: PEIIUTE 33]1a4U, COCTABUB CXEMBbI CKPEIIIMBAHUSI.

3agaya 1. Y IpIHM reHbl, ONpeessonne TONIUHY cTebs U GopMy III0/I0B, CHEIUIEHBI, TPUYEM
TOJICTBIA CcTeOETh JOMHHHUPYET HaJ TOHKHM, a Kpyrias ¢opma TUIOJ0B Haj ImiuHApudeckor. Kakoe
MMOTOMCTBO CJIEIyeT OXKHJATh OT CKPEIIMBAHUS TETEPO3UTOTHOTO MO OOOMM TMpHU3HAKAM PACTEHHUS C
TOHKHUM, HMEIOITUM TUTOIBI IIMITAHIPUIECKON POPMBI?

3anaua 2. Y 370pOBBIX pOAUTENCH pOAMIICS ChIH-TeMOGuauk. KakoBbl reHOTHIBI poauTenei? Ot
KOTO CBIH yHAacJe0Baa 00Je3Hb?

3anaua 3. ['eHbI 1adbTOHU3MA M TeMO(DHINN CIETUICHBI U HaXOAATCS B 0JJHOUM XpomocoMme. Kakue
JIETU MOTYT POAMUTHCS OT Opaka reMo(UINKa C )KEHIIUHOM, CTpajarolel 1albTOHU3MOM, a B OCTaIbHOM
HMMeEIOIIeH Oyaromoayyasii reHoTun? CaenaiTe reHeTHIecKylo 3amuch 3a/1a4u.

3anaua 4. IlepenonyaTonanocTh nepemaercs udepe3 Y-xpoMocoMmy. Omnpenenutb BO3MOXKHBIE
(dbeHoTHIIBI AeTel OT Opaka MepernoHYaTONAIOT0 MYKUUHbBI 1 HOPMaJIbHOW KEHIIIUHBI.

3apaua 5. Knaccuueckas remodruds Tmiepenaercs KaK pElEeCCUBHBIA, CIEIUICHHBIA C  X-

XpOMOCOMOM, TMpHU3HAK. MyxunHa, OO0JIbHOW reMouanel, KeHUJICS Ha 3I0pOBOM JKCHIUHE (BCe ee
MIpeIKU OBLIN 370POBbI). Y HUX POJMIIACK 30poBast 104b. ONpeaenuTh BEPOSATHOCT POXKACHUS OOJIBLHOTO
remoduiueil pebeHka ot Opaka 3TON JOYEpHU CO 3J0POBBIM MYKUUHOIL.

3agaua 6. Y yenoBeka JOMHHAHTHBIA TeH A ONpenenseT CTOMKHN paxuT, KOTOPBIM HACIEAYEeTCs
crerieHo ¢ moJyioM. KakoBa BepOsSTHOCTh POXKIACHHs OOJBHBIX JIETEH, €CIIM MaTh TE€TEPO3UTOTHA 10 TeHY
paxura, a OTell 310pOB?

KonTponupyemsbie komnerenuun: OK 01, OK 02, OK 04

Kpurepun oueHuBaHus:

«5» - BCE OTBETHI BEPHHI;

«4» - nomyieHa ofHa omunoKa;

«3» - IOMYIIEHBI 2 OITHOKH;

«2» - nomnyiieHsl 3 u 0osee omMMO0K WK paboTa HE BBHIIIOJTHEHA.

Paznaen 6. IBOJIOLMOHHASL OHOJIOTHS
Tema 6.2. Mukpo3sosaonusa. Makpo3Boaonus

IIpakTuyeckoe 3ansitue 7
«Bun. Kputepuu Buia 1 €ro cTpykTypa»
Hesab: 3akpenuTh Ha MPAKTUYECKUX MpUMepax 3HAHUS CTYJEHTOB O KPUTEPHUSIX BHJAA U €ro

CTPYKTYpE.

IIpakTnuyeckas yactb padoThI



Xona paboThI:
1. BuuMarenpHO MPOYHUTANTE TEOPETUUECKUE CBEICHUS

2. BeInuimnTe NOHATHS: BU/, ITIOIMYJIALUA.

3. Ha ocHOBanum Matepuana coctaBbre JBe Tabmuips! 1 u 2

4. 3anonHuTe TaOIUIBI, UCHOB3YS (POTOPEIPOIYKINN KUBOTHBIX U M3ydasi OMHUCAHUS KUBOTHBIX
OJTHOTO BH/JIA.

5. CpenaiiTe BBIBOJ, OXapaKTEPHU30BaB YCIOBH, HEOOXOMMMBIE Ui ONPEACTIEHHON BUIOBOU
MPUHAIICKHOCTH.

Tabmuma 1
Kpurepun Buna

[Ipu3nHakwu, Kparkas xapakrepucrrka IIpumepsl
ONPEACISIOINUE BUJ

Mopddonornueckue

duznonornueckue

T'eneTnueckue

buoxumunueckue

DKOJIOTUUECKHUE

I'eorpaduueckue

3aganue Ne 2.

Heo6xoaumo onpenenuts 0 KaKoM KPpUTEPHUH BHJIa UJIET PEeUb B 3a7a4e.

1. KiieBep nos3y4yuid HBETET C CEPEAMHBI Masi IO OCEHH, ONBLIAETCS IMEISIMHU.

2. JIBe moOpoasl KpOJIMKOB UMEIOT OJMHAKOBOE YHCIO XpPOMOCOM (44), HO HE CKpEIIUBAIOTCS
MEXy COOO.

3. XBom oOpa3yer nBa Bujaa moberoB — BeceHHHE W JieTHHE. COOPIIMKOB JIEKAPCTBEHHOTO
PaCTUTEIBFHOTO CBHIPhS MHTEPECYIOT TOJIBKO JieTHHE 1moOeru. OHU 3eJeHOro I[BETa, COCTOST U3 TOHKOTO
cTe01s1 ¢ OyTOHYATO PacoyIOKEHHBIMU BETBSIMU. BeTBU HanpaBiieHbl BBEPX U HAIIOMUHAIOT €JI0YKY.

4. benwlii MeIBeIb UIMEET T'YCTYIO Oeyro mepcTh. Macca >xuBoTHOro MoxkeT gocturatb 1000 kr, a
JUTAHA Tea — 3 M.

5. JlomoBasi MbIlIb — MIIeKomuTarliee pona Meimu. Mcxomnsiii apean — CeepHas Adpuka,
TpONUKH U cyOTpornuku EBpasuu; Beiel 3a 4e0BEeKOM pacpOCTpaHUIach MOBCEMECTHO.

6. Kiect—enoBUK MMeeT TOHKHUN YyHAOOHBIA IIsi AOOBIBaHMSI CEMsIH KIIIOB, a KJIECT-COCHOBHK -
TOJICTBIM, MAaCCUBHBIH, MO3BOJIAIOMINN €My JOOBIBaTh CEMEHA U3 COCHOBBIX IIUIIICK.

7. Uepnas BopoHa obOutaer B 3amamHoii EBpore, a cepas BopoHa — B Bocrounoit EBpone u
3anagnoi Cubupwu.

8. YcTaHoBIEHO, YTO MO/ HA3BaHUEM «UE€pHas KPbICa» CKPBIBAIOTCS JIBA BHJIa-IBOMHUKA: KPBICHI C
38 u 42 xpoMOCOMaMu, OHU HE CKPEIIMBAIOTCA MEXIY COOOM.

9. 3asau-6enak 3UMON MEHseT MeX Ha YUCTO Oenblil. 3asi-pycak 3uMoii He OeneeT. Jlanku y Hero
y)Ke U Kopoue, 4eM y 3aiilia-0enska. DTO JaeT BO3MOXKHOCTb €My OBICTpO OeraTh M0 HETIyOOKOMY H
TBEPAOMY CHETY.

10. bonpiiast cuHMIIa A7 THE3Aa BhIOMpaeT OOBIMHO TIyOOKOE AYIUIO B HIDKHEH YacTH CTBOIIA,
oOpa3oBagiiieecs B pe3y/lbTaTe BHITHUBAHHS CydKa JpeBecuHbl. CHHUIA-TanyKa MPEANOYUTAET CTPOUTH
JYTIJIO cama, BBIIIUIBIBAS OJOCTH B TPYXJISIBBIX MIIA CTApPBIX CTBOJAX.

11. Yepuole Menseau, unu 6apubdansl, Menbuye Oypeix. Mopaa y HUX CBETJIO-Oypas, Ha Tpyau
“MeeTcsl HeOOJIbIIoe CBETI0e MATHO. DTUM MSATHOM OHHM HAIOMUHAIOT TUMAIalCKUX MEJIBECH.

12. YV mHOTHX Apo30duiI criepma ocoOeit 4y:Koro BUa BbI3bIBAET UMMYHOJIOTHYECKYIO PEAKIIHIO B
MOJIOBBIX MYTSAX CAMKH, YTO MPUBOIUT K THOEIH CIEPMATO30H/I0B.

13. JIroTuk enxuii pacTeT TOJIbKO Ha MOJISHE, JIFOTUK MOJI3YYHid BIOIb IOPOTH.

Crnenaiite BbIBOJBI.

KonTposbHbIe BOnpockl:

1.Ilouemy ycTaHOBIEHHE BHJIOBOM TPUHAJIEKHOCTH HEBO3MOXHO TOJBKO IO OAHOMY U3
KpuTepues Buaa?



2. llouemy CyIIECTBYIOT BH/JbI, CXOJHBIC, Ka3aJloch Obl, MO BCEM NpU3HAKaM, HO HeE
CKpeIluBarouecs?

3. YTo HEOOXOJMMO YUUTHIBATH JUIsl YCTAHOBIICHHS BUJIOBOM NMPUHAIIICKHOCTH?

4. Kak MOXHO OTIpeIeTUTh MPUHAIIICKHOCTh 00BEKTA K ONPEEIICHHOMY BUTY?

Kpurtepuu onenuBanus:

«5» - BCE OTBEThI BEPHBI;

«4» - momyIieHa oJiHa OIINOKa;

«3» - IOMYIIEHBI 2 ONTUOKH;

«2» - nomyieHsl 3 u 0onee OmMO0OK WK paboTa HE BBHITIOJTHEHA.

Kontpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Pa3znen 8. Opranusmel U OKpy:KaloLas cpeaa
Tema 8.1. Jkoiiorusi kak Hayka. Cpeabl ;KM3HH. JKOJIO0THYECKHe (PAKTOPBI

IIpakTHyeckoe 3anaTHe Ne§
Tema: B3zaumoaeiicTBuS B JKOCHCTEME

Heab: BBIIBUTH MHOTOOOpa3sue MEXBUIOBBIX B3aUMOOTHOIIECHUHM, ONMPEAECTUTh MX 3HAYCHHE B
MIPUPOJIE U KU3HU YeTIOBEKa.

IIpakTHYeckast YacTh padoThl

Xon paboThl:

1. BaumarenbHo npountaite § 19 yueObnuka buomnorus: 11-i kinacc: 6a30BbIl YpOBEHb: YUCOHUK /
B. B. ITaceunuk, A. A. Kamenckuii, A. M. Pyonos [u ap.]. (c. 150-159).

2. Ha ocHoBammm Marepuana ydeOHHMKA cocCTaBbTe TaOmUIy «Tumbel OHOTHYECKUX
B3aMMOOTHOIICHUI.

3. CnenaiiTe BBIBOJ, OXapaKTEPU30BAB YCIOBHS, HEOOXOMUMBIC JIsi OMPEACIIEHHONW BHIOBOM
MIPUHA/IICIKHO CTH.

Tabmuna «Tunel OMOTHYECKNX B3aUMOOTHOILIEHUNAY.

Tun B3aMMOOTHOIIEHU A Onucanue IMpumep

2. HazoBuTe THIIBI OMOTUYECKUX OTHOILICHHUH, KOTOPBIE MOTYT MPOSBISITHCS MTPH B3aUMOICHCTBUH
napbl OPraHU3MOB:

a) KOpOBa — YEJIOBEK;

0) OOJIBIIION MECTPBIN AATE — €IIb;

B) KHUILIEYHAs MaJl0YKa — YeJIOBEK;

I') pbI0a IpuiIMIIaNa — aKkyia;

1) 4eJI0BEK — KPOBOCOCYIUI KoMap;

€) JIoCch — Oerka;

) BOJIK — BOPOH.

3. W3 mnpemioKeHHOro CIUCKa COCTaBbTE Iapbl OPraHU3MOB, KOTOpbIE B TPHUPOJIE MOTYT
HaXOJMUTHCS B MYTYAJTUCTUYECKUX (B3aHMOBBITOJTHBIX) OTHOIICHUSIX MEXAY cOO0H (Ha3BaHUsI OPraHU3MOB
MOYKHO HCIIOJIb30BaTh TOJBKO OJUH pa3): myena, rpu0 Mmoadepe3oBHK, akTWHUsA, Oy0, Oepesa, pak-
OTUIENTbHUK, OCHHA, COMKa, KJeBep, I'pHUO IOJOCHHOBHK, JIMIA, KIyOEHBKOBbIE a30T(UKCUPYIOIINE
OakTepuu.




4. CrnemaiiTe BBIBOIbI

KoHTposibHBIE BONPOCHI:

1. B ueM coCTOUT 3BOIONIMOHHOE 3HAYCHNE OMOTHUECKUX OTHOIICHUH TIOMYIISIIIAA B 3KOCUCTEME?

2. Moryt 51 pa3Hble BUJIbI 3aHUMATh OJIHY KOJIOTUYECKYIO0 HUITY? MOJKET 7T OJIMH BU]I 3aHUMATh
pasHble 3kojornyeckue HUmu? OT yero 3To 3aBUCUT?

3. Kakoe 3HaueHNe UMEIOT FKOJIOTMUECKHE HUILHU B )KM3HU cooluiecTBa?

Kpurtepuu onenuBanus:

«5» - BCE OTBEThI BEPHBI;

«4» - momyIieHa oJiHa OIINOKa;

«3» - JIOMYIIEHBI 2 ONTHOKH;

«2» - moryieHsl 3 1 0oJiee OMMOOK WM paboTa HE BBHITIOJTHEHA.

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK4, OK 07

Pa3nen 9. CoolOuiecTBa M 3K0JI0IHYECKHE CHCTEMbI
Tema 9.1. CoolOuiecTBa Oprannu3moB, 3kocucreMsl. IIpupoaHbIe 3KOCHCTEMbI

IMpakTnyeckoe 3ansiTue Ne9
Kpyrosopor BemecTB 1 npeBpaiieHne JHEPruM B 3KOCUCTEMe
Henab: HayuyuThcs pemath MNPAKTUKO-OPUEHTHUPOBAHHBIE pacueTHbIE 3a/aHusl IO MEpPeHocy
BEIIECTBA U HHEPIMU B KOCHCTEMAX C COCTaBIEHUEM TPOQHUUECKUX Lenedl u nmupamua Ouomaccsl U
SHEPIuH.

IIpakTHyeckas 4yacTb padoThI

XoJ1 paboThI:

3apanne 1. CocraBiieHue 1enei MUTaHUs

1. CocraBbTe MUIIEBYIO LIEMb W3 MPEIJI0KEHHBIX OPraHU3MOB M YKOKHTE KOHCYMEHT BTOPOTO
MOPSIKA: TYCEHHUIIBI, CHHUIIBI, COCHBI, KOPIITYHBI

2. CocTaBbTe cXeMy IIeNU MUTAaHMs, XapaKTepHOH /s O0JIOT, 3Has, YTO €€ KOMIOHEHTaMH MOTYT
SBJISITBCSL  KaKWe-JTM00 HMX TPEUIOKCHHBIX OPraHu3MoOB: sCTpeO, 0abouka, JATYIIKA, CTPEKO3a, YK,
pacTeHue, Myxa. YKaKUTe, KAKOH KOMIIOHCHT JIaHHOM 1€ MOKET Han0oJiee YacTO BKIIIOYATHCS B APYrUe
LIENN TUTaHUS.

3. Kakue wu3 mnepeunciIeHHBIX OPraHU3MOB JKOCHCTEMbl TaWTW OTHOCSAT K MPOAYLIEHTaM,
MEPBUYHBIM KOHCYMEHTaM, BTOPUYHBIM KOHCYMEHTaM: OakTepuu THHEHHs], JIOChb, €Ib, 3asfll, BOJIK,
JIMCTBEHHHMIIA, PHICH?

4. CocraBbTe 1IENb IUTAaHNUS U3 4 UK 5 3BEHBEB.

5. [IpuBenuTe mpuUMeEp MUILEBOM 1IENH JSTPUTHOTO TUIIA (HE MEHEe 3-X 3BEHHEB)

6. K xakuM Tpo(uYecKUM YPOBHSIM OTHOCATCS CIEAYIOIIME OPraHu3MBbI: 3asil-OeisK, JTucUla
0OBIKHOBEHHaS, JIOCh, JICCHBIC TPaBbl?

7. CpaBHHUTE /IBE LIEMTM MUTAHUSI, OTIPEIACITUTE YePThI CXOACTBA U PA3IUYMSL.

a) Knesep - kponuk — BOJIK;

0) PactuTenbHbIi onag — AOKIEBOM YepBb — YEPHBIM APO31 — ACTPEO — MepenensiTHHK.

3aganme 2. OueHUTE CPOK MCUEPHaHUs NMPUPOJHOTO Pecypca, €ciau U3BECTEH YpPOBEHb J0ObIYM
pecypca B TEKYyILEM roay, a MoTpediieHHe pecypcoB B MOCIEAYIOIINE TObl OyleT BO3pacTaTh C 3a1aHHON
CKOPOCTBIO MPUPOCTA €XKEroHoro norpednenusi. Kakoi mpupoHbIil pecypc UMeeT caMblil JOJITUui CpoK
HCYEPIIAEMOCTH U KaKOW — HAMMEHbBIIUT?

Taoauna 1 - UcxoaHble JaHHBIE



3amac pecypcea Q, JloObrua pecypea Q, Hpupocr obrema
Pecypc P, T MIpA T /ron HOTpGTI?lJ)I’e;)I/I;I f:;ypca
KameHHbIit yroib 6800 3,9 2
[Ipuponnsrii ras 280 1,7 15
Hedtb 250 3,5 2
Kernezo 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
uuk 0,24 0,006 1,3
CauHell 0,15 0,004 2,2
AroMuHAR 12 0,016 1,6
VYpau 300 0,2 2

Jli1s pacueTa BOCIOJIB30BaThCs (POPMYIIO CyMMBI WIEHOB Psiia TE€OMETPUUECKON MTPOTPECCHU:
4

(1+555) -1)«
S (1)
rne Q — 3amac pecypcos, )
g — rogoBas J100b149a pecypcea,
TP — ipupoct noTpebieHus pecypcea,

t — yncmno nert.

JlorapudmupoBanue BblpakeHuss g Q maer crienyromyro QopMmyly s pacuera Ccpoka
ucuepnaHus pecypca:

:u[ ET::}+ 1

CremnaiiTe BBIBOIBI

KoHTpoJibHBIE BOIPOCHI:

1. Kakyro ponp urpatot nTuibl B 6uorieHose neca? [IpuBeaure He MeHee TpeX IPUMEPOB.

2. Ilouemy pacteHus (MPOAYLIEHTHI) CUMTAIOTCS HAYAIbHBIM 3BEHOM KPYTOBOPOTA BEILIECTB U
MIpPEeBPALIECHUS SHEPTUU B IKOCHCTEME?

Kpurtepun onenuBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - nomyleHa oJiHa OInoKa;

«3» - IOMYIIEHBI 2 OITHOKH;

«2» - nomnyiieHsl 3 u 0osee omMMO0K WK paboTa HE BBHIIIOJIHEHA.

Kontposmpyembie komnerennun: OK 01, OK 02, OK 04, OK 07



Ilepeyenn BONPOCOB /IUIsi MOATOTOBKH K IIPOMEKYTOYHOM aTTecTalluu
(KOMILIEKCHBIH 3a4eT ¢ OLEeHKOi)

3amaun U METO/IBI O0IIeH OHOTOTUH
YpoBHM OpraHu3alry )KUBOM MaTepuu. JKrBble CHCTEMBI U UX CBOMCTBA.
XHWMHUYECKUI COCTaB KJIETKU. MakpoaieMeHTbl. MUKPOIIEMEHTHI.
Heopranuueckue BelecTsa: Bojla 1 MUHEPAJIbHBIE BEILIECTBA
benku. Ctpoenue, cBoiicTBa U PyHKIIMU OCIIKOB
VYreBojbl, UX CTPOEHUE U (PYHKIIMU
JIumuael, UX CTpOoeHHUE U (PYHKIHH
Hykneunossie kucnotsl: JJHK u PHK (cTtpoenue u Gpynxmmm)
®epMeHTHI — OHOIOTHYECKUE KaTaIN3aTOPhI
0. AT®. BuramuHsI

11. OcHoBHBIE MOJOKEHUS KIIETOUHOW TEOPUH, €€ 3HAUYCHNE

12. TlpokapuoTndeckas KieTka (OpraHOHIbI, HX (YHKIIHH)

13. DyxapuoTudeckas KieTka (OpraHouIbl, UX (yHKIIHN)

14. KnerouHoe sa11po. XpoMocoMbl

15. CpaBHuTeNbHAs XapaKTEPUCTHUKA KIETOK 3YKapHOT

16. OOMeH BelecTB U MPEBPAICHIE YSHEPTUHU B KIICTKE

17. Dueprernueckuil 0OMeH B KJIETKaX pacTEHUH U )KUBOTHBIX, €r0 3HAUYECHUE

18. Twumnsl kieTouHoro MUTaHuss. @OTOCHHTE3. XEMOCHHTE3

19. Ilnactrueckue oOMeH: OMOCHHTE3 OerKa

20. Bupycel, ux cTpoeHue U PyHKIIMOHUPOBaHKE. BUPYCHI — BO3OYIUTENN OIMACHBIX 3a00JIeBaHUI

21. Jemenwue ximeTku. JKU3HEHHBIA UKI KIIETKH. MHTO3

22. Bunel 6ecriosioro pasMHOKeHHs. VICKycCTBEHHOE KIIOHMPOBAaHHE OPraHW3MOB, €T0 3HAYCHUE
JUIS CETIEKIIUU

23. TlomoBoe pasMHOkeHHe. Meiio3. Craguu Melo3a W TIPOIECCHl, MPOXOASIINE Ha CTaJausIX
Meno3a

24. T'amertorene3. OOpa3oBaHUE M pa3BUTHE TOJIOBBIX KJIETOK. OIJIOI0TBOpEHNE

25. MunuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3. DMOPHOHAIBHBIN MEPUO/I.

26. TTocToMOpHOHAIEHOE Pa3BUTHE: TIPSIMOE M HETIPSMOE

27. Vicropus CTaHOBJEHMSI U Pa3BUTHUS T€HETHKU Kak Hayku. OCHOBHBIC TMOHSTHUS M CHMBOJIBI
TeHETUKH.

28. Tlepssrii 3akoH ['peropa Mennensi.

29. Bropoii 3akoH [’ peropa Menaens

30. AHnanuzupyroliee ckpeuuBanue. Hemonnoe noMuHupoBaHue.

31. Tpernii 3akoH [’ peropa Menaens

32. XpomocomHas Teopus T. Moprana u cuerieHHO€e HacjaeoBaHie. 3HaYeHHe KPOCCHHTOBEpA.

33. T'enetnka uyenoBeka. MeToabl H3ydeHHUs HACIEACTBEHHOCTH YeENOBEKa, HACJIECICTBEHHbBIC
3a00eBaHus, UX MPOPUITAKTHKA

34. HacnenctBeHHass M3MEHYMBOCTb, €€ BUIbL. Buabl myranuii, ux npuuussl. Pons myranuii B
HBOJIIOLIMH OPTaHUYECKOTO MUPA U CEIeKIIUU

35. MonudukannoHHas U3MEHUNBOCTh, €€ 3HaU€HHE B )KU3HU OpraHru3Ma

36. Pa3BuTHE 3BONIOIMOHHBIX UACH B TOJAPBHUHOBCKHUN MTEPHOI.

37. OpomounonHoe yuenue Y. JlapsuHa (IpeanocbUIKY, CYIHOCTb, 3HaUCHHE).

38. JIBmKyImue CUIIbI SBOJIOIHH, UX POIb B 00pa30BaHUN HOBBIX BHJIOB

39. MukponsBomtonus (KOHIENIUS BUAA, €r0 KPUTEPUH U MEXaHU3M BU000pa30BaHus).

40. MaxkposBotolys (MajJeoHTONIOTnYeCKHe, CPaBHUTEIbHO-aHATUTHYECKHE, SMOPHOIOTUYECKHE
JI0Ka3aTeNbCTBA YBOJIOIIMH OPraHUYECKOTO MUPA).

41. OcHoOBHBbIE HampaBJIEHUs 3BOJIFOLKHU. Bronornyeckuii mporpecc u perpecc.

42. T'mnote3bl BOSHUKHOBEHHUS KU3HU Ha 3eMIIe.

43. OCHOBHBIE 3Talbl 3BOJIIOLUH YEIIOBEKA.

44. ]JlokaszarenbCcTBa POJCTBA YEIOBEKA U )KUBOTHBIX.

RBRoOoo~Nooa~wME



45. YenoBedyeckue pachl.

46. Dxonorus Kak Hayka, (paKTopsl Cpebl

47. DKoJIOTUYEeCcKUe cooOIecTBa

48. Buapl B3aMMOOTHONICHHUI OPTaHU3MOB B 3KocucTeMe. [IumieBsie 1ienu B SKoCHCcTeMe

49. KpyroBopoT BEIIECTB U MPEBPAIICHUE YHEPTHH B SKOCHCTEME

50. B3aumMocBs3p mpupoapl W 00mEecTBa. AHTPONOTEHHOE BO3JCHCTBHE HA MPHPOJHBIC
OHMOTCOIICHO3HI.

51. Vuenue B.U. Bepuanckoro o 6uocdepe. Hoocdepa.

52. Ceneknus (3amauu, METOJBI, JOCTHIKCHUS, CPAaBHCHHE HMCKYCCTBEHHOTO M E€CTECTBEHHOTO
otbopa).

53. BuotexHoNOTHs KaK HayKa U OTPACIb POU3BOJICTBA



Ipunoocenue
Tunosoil BApHaHT VI 3a4eTa

Bapuanr 1

HNucTpykuus 1 00y4aromuxcst

KommuiekcHbIi 3au€T ¢ OLICHKOW BKJIIOYAeT 4 3a/laHus 10 OMOJIOTUM U XUMHUU U TPOBOIUTCS B
yctHOU opme. Kaxmoe 3a1aHne oleHUBaeTCs MakCUMAIBHO B 5 OayioB. Ha moAroToBKy oTBeTa Haéres
30 munyt. Ilpu BeIMOTHEHUH 3aJaHUN TEOPETUYECKOM YaCTH BBl MOKETE TIOJITOTOBUTH IJIaH OTBETA.

Pemenue 3aa4 10/KHO OBITH MIPUBENICHO TMOJIHOCTHIO, 3aITMCAHBl YCIOBUSI M MCXOJIHBIC JaHHBIE,
pelieHue T0JHKHO COTIPOBOXKIATHCS Pa3BEPHYTHIMU MOSICHEHUSIMH, HEOOXOIMMO MPUBECTU B OOIIIEM BUJIE
BCE HMCHOJB3yeMble (POpMYJIbl; OOBSCHUTh U MOTUBHUPOBATH BCE JEHCTBUS MO XOAY PEIICHHS, CHENATh

3alluCu HCO6XOIII/IMBIX ypaBHeHI/Iﬁ XUMHUYCCKUX peaKL[PIﬁ. ITocne peUICHUA Ka)I(IIOﬁ 3agadyu

JTIOJKEH OBITH 3aricaH OTBET.

[Tpu BBITIONHEHWH 3aJJAHUH IO XUMHH JIOJDKHBI OBITH TIPUBEICHBI BCE HEOOXOUMBIC XUMHUYECKUE
(GhopMysIbI  OpPraHUYECKHMX ¥ HEOPraHWYECKUX COCTUHEHUMN, 3amrcaHbl BCe TpeOyemble ypaBHEHHS
XAMHYECKHX peaknuil. JIoMKHBI OBITh yKa3aHbl HA3BAaHWS BEIIECTB, BCTYMUBIIUX B PEAKIHIO H
MPOJIYKTOB PEAKIMU. 3aJaHus SBISIOTCS CTAaHAAPTHBIMH JUII Kypca OHMOJOTHU W XWUMHUHU CPETHETO
(momHOTO0) 001IeT0 0Opa30BaHMSL.

Kpurtepun ounenku

OTtmeTKa (OTIeHKA) KonmgaecTBoO mpaBUITBHBIX Konmn4ecTBO MpaBMIILHBIX OTBETOB B
OTBETOB B % Oautax
«5» (OTIMYHO) 86-100 18-20
«4» (xoporo) 76-85 16-17
«3» (YIOBJIETBOPUTEIHHO) 61-75 12-15
«2» (HEYOBJIETBOPUTEIIHHO) 0-60 0-11

Bpems Bbinosinenus 3aganuii — 90 MUHYT
1. OcHoBHbIe TIOJOKEHUS TEOPHH XHMHUYECKOro CTPOeHUsI OpPraHu4YecKux BemecTB A.M.
BytaepoBa. XumMuueckoe cTpoeHne Kak NOPSIAOK cOeTUHEHUS U B3AUMHOT0 BJIMSIHUS AaTOMOB B MOJIEKYJIaX.

2. Ilepnoauyveckuii 3aKOH M MEPUOANYECKAN CHCTeMa XUMHYecKuX 31eMeHToB JI. . MeHaeneeBa Ha
OCHOBE MPeJACTABJEHHI 0 CTPOEHUHU aTOMOB. 3HAYeHHE MEPUOANYECKOT0 3aK0HA AJI PAa3BUTHA HAYKH.

3. 3agaum u MeTOAbI 001Ieli GUOTOTHH.

4. Pa3BuTHE YBOJIOIHOHHBIX H/EH 10 TaPBHHOBCKOI0 MePUoaa.

9TaJI0HBI OTBETOB
Kurou k orBeTam 151 Bapuanrta Nel

BapwuanT 1

Bonpoc 3. O6mas 6uonorus — Hayka, U3ydaroniasi OCHOBHbIE M OOIIME Ui BCEX OPraHM3MOB
3aKOHOMEPHOCTU UX (DYHKIIMOHHPOBAHMS B Tpolecce Ku3HH. OHa cucTeMaTH3UpPYeT 3HAHUS O KUBOU
MIPHUPOJIe, BBISBISIET O0IME MPUHIIMIIBI OPTaHU3AlUN KU3HU, MEXaHU3Mbl OMOJOTMYECKHUX MPOLIECCOB U
SIBIICHUH, a TaK)Ke MYTH Pa3BUTHs OPraHUIECKOTO MUPA.

3amaun o0I1ed OHOJIOTHH.

e l3ydyeHue OHONOTHYECKUX 3aKOHOMEPHOCTEH — pACKPBITUE CYIIHOCTH >KHU3HM H €€
MIPOSIBIICHHH C 1[ENbI0 TIO3HAHUS U YIIPABICHUS UMHU.

e PackpbiTrHe 00MIUX CBOKCTB KUBBIX OPTaHU3MOB U 00BSCHEHUE MPUYHH UX MHOTOOOpa3usl.

e BrisBnenue cBs3eil MEXy CTPOCHHEM OPTaHU3MOB U YCIOBUSMH OKPYXKAIOIICH CPEIbI.

e [lI3ydyeHue BOMPOCOB BO3HUKHOBEHHUS JKU3HM Ha 3eMjle H 3aKOHOB €€ pa3BUTHUS
(2BOJIIOIIMOHHOE YYCHHE).

e UccnenoBanue YpOBHEW OpraHu3allid JKUBOW Marepuu (MOJIEKYISPHBIM, KJIETOYHBIMH,



TKaHEBbI, OPraHU3MEHHBIN, TONYISIUUOHHO-BUIOBOM, SKOCUCTEMHBIN

e PanuoHanbHOE UCMOIB30BAHUE, OXPaHa U BOCIPOU3BOJICTBO MIPUPO/IBI.

OO0mme meToabl:

o Ha0aonenne — 3aruTaHUPOBAaHHOE W IEJICHAIIPABIIEHHOE BOCIPUSATHE OOBEKTa (mporiecca,
sBIICHUs) ¢ (UKcalUeil pe3ynbTaroB. MccnenoBarens HE BMEIIMBACTCS B MPOIECC, a JUIIb (PUKCUPYET
¢axtel. Mcnione3yercs B 00TaHUKE, 300JI0THH, SKOJIOTUH, IIUTOJIOTHH.

e Omnucanme — QuUKcausi pe3yIbTaTOB  HAOMIONCHUH C  TIOMOIIBIO  CJIIOBECHOTO  WIIH
rpaduueckoro odopmiieHus. IlpuMeHsieTcss TpH W3yYEeHUH HOBBIX BHJIOB, ONMCAHWU HMX BHEIIHETO
CTPOCHUS M 0COOCHHOCTEHN TTOBEICHUS.

o CpaBHeHHe — COIOCTaBICHUEC OOBECKTOB (OPraHU3MOB WJIM WX YacTeH, IMPOIECCOB) IS
HAaxX0JICHHS CXOJICTB M Pa3IU4Mii, BBISIBICHUS OOIIMX 3aKOHOMEPHOCTEH. JIEKUT B OCHOBE CUCTEMATUKH,
KJIETOYHOM TEOPUHU, TTIOMOTAET YCTAHABIIMBATH POJICTBEHHBIE CBS3H MEXTy OpraHU3MaMH.

e DJKCcHepUMEHT (ONbIT) — U3ydeHHEe OOBEKTa WM SBJICHUS B 3aJlaHHBIX YCJIOBUSX, IPHU
aKTUBHOM BMeIIaTeNbCTBE Hcciaenoparens. [1o3BomsieT ycTaHaBIMBaTh TPUYMHHO-CIICACTBEHHBIE CBS3U U
MIPOBEPSATH THIIOTE3HI.

o MopneanpoBanue — co3jaHle KOMMM (MOJeeld WJIM MAaKeToB) JUISl M3Y4YEeHHUsS OOBEKTOB WU
npoueccoB. MoxeT ObITh 00pa3HbIM (Hanpumep, pusndeckas MOJEIb MOJIEKYNbl) MM MaTeMaTH4eCKUM
(C UCTIOJTB30BaHMEM KOMITBIOTEPHBIX MpoTpaMM). [103B0IsIET TPOTHO3UPOBATH MO CIEACTBUS TPUPOIHBIX U
TEXHOTEHHBIX KaTacTpod, N3MEHEHHS B SKOCUCTEMAX U JIp.

e HcTopuueckuii MeToJ — M3y4CHHE XOJa MCCIEMYEeMOTO IMPOIecca WM Pa3BUTHs OOBEKTa B
TeoJIOTUYECKOM BpeMeHu. Harlenen Ha BBISIBIICHHE OOIIMX 3aKOHOMEPHOCTEH YBOJTIOIUH.

YacTHbIe METO/IbI CBS3aHBI ¢ KOHKPETHBIMU oOyacTsiMu Ouosioruu. Hampumep:

e Mukpockonusi (CBETOONITHYECKAs, 3JIEKTPOHHAS) — U3YUYEHHE MHUKPOCTPYKTYpP  KJIETOK,
BHUPYCOB, MAKPOMOJIEKYIL.

o buoxumMmnueckmuii MeTox — aHAIU3 XMMHUYECKOTO COCTaBa M OMOXMMHYECKHX IPOIIECCOB B
YKUBBIX OpraHU3MaXx.

e T'eHeajiornyeckuii MeToJ — COCTaBIICHHE U aHAINU3 POAOCIOBHBIX JJIS BBISBICHUS XapaKrepa
HACJIEZIOBAHUS TPU3HAKOB.

e CrarucTHYeCKHIl MeTOq — cOOp W aHAIW3 YHUCJIOBBIX TIOKa3aTeled sl OMpEacICHHS
JTMHAMUKY, IIPOTHO30B U MPUHSTHS MEP.

Take B OMOJOTHMH HPUMEHSIOTCS CMCTEMHBbIN MOAX0J (PACCMOTPEHHE >KUBBIX OOBEKTOB Kak
CUCTEM C ONpeAcNEHHBIMU B3aHMMOCBS3SMHU) U afcTparupoBaHue (OTBJICYCHHE OT HECYIECTBEHHBIX
CBOMCTB ISl yIIIyOIEHHOTO U3YyUYEHUS BAXKHBIX XapaKTEPUCTHUK).

CoBpemeHHast OMOJNOTHS AaKTUBHO HCIIONB3YeT JOCTHKEHHS APYruX HayK — (PU3MKH, XUMHH,
MaTeMaTHKH, a TAK)KEe METOJIbI M3 CMEXHBIX 00acTeil (Onodu3uka, OMOXUMUs, OMOKHOEpHETHKA U AP.).

Bonpoc 4. JlonapBUHOBCKMI TIEPHOJ Pa3BUTHUs BOJIIOIMOHHBIX HJIEH OXBAaTBIBA€T BpeMs 10
nyonukanuu pabotel Yapnb3a JlapBuHa «O MpPOMCXO0XKAEHUU BHUJIOB MYTEM E€CTECTBEHHOTO OTOOpa» B
1859 rony. B »TOT mepuon HakalMBaNUCh 3HAHUSA O IMpOLIECCax pPa3BUTHS OPraHUYECKOro MHpa,
(hopMHUPOBATIUCH PA3TMYHBIC KOHIICTIIIUHU, XOTS CTPOMHONW TEOPHH DBOJIIOIUH €II€ He OBLIO.

AHTHYHDBIE HIEH

Hekoropeie npeBHerpedeckue (Guiocodnl BBICKA3bIBAIM MBICIH O BO3MOXXHOM H3MEHEHHUU H
YCIIOKHEHUH KUBBIX OPTaHNU3MOB:

IMIIEI0KJI CO3/1aT TeOpHUI0 MU(POTeHHOH 3Bomtoiui. OH paccMaTpuBall MOSBICHUE OPraHMUYECKUX
CYHIECTB KaK CIy4alHbIN MPOIIECC, a TAKKE OTMEYaJl, YTO MEHEE COBEPUIEHHBIE CYILIECTBA MPEIIECTBYIOT
0oJiee COBEPIICHHBIM. JTH U MOXXHO CUMTATh MPEABOCXHUIIIEHUEM TEOPUHU OTOOPA U HBOIIOLINH.

AHakcumanap MuueTckuii peanonarai, 4To YeIOBEK MPOM30LIEN OT BOJHBIX OPraHU3MOB,
BO3MOKHO, CXOKHX C pbl0aMu. OH TakKe U3ydan SMOPHOHBI Pa3TUYHBIX KUBBIX CYIIECTB U 3aMETUJI, YTO
Ha PaHHUX dTanax Pa3BUTHsS MOTOMCTBO MOYTH KaXJI0TO JKUBOTHOTO HAIIOMUHAIIO PHIOY.

ApucToTeNb CO37all «JIECTHULY CYIIECTBY» — HUEPAPXUUECKYI0 CHUCTEMY PACIIOIOXKEHUS >KUBBIX
OpPraHU3MOB OT HEKUBBIX TENl K PACTCHHsSIM, 3aTeM K >KHBOTHBIM M YeNOBEKY. XOTS €ro B3Il ObLIN



UJICATMCTUICCKUMHU, 3TA UJEs TI03KE MOBJIHSIIA Ha SBOIOIIMOHHBIC TEOPHUH.

Mertadgusudeckne B3MIAABI U KPealMOHNU3M

o 1859roma B ecrTecTBO3HAHMM TOCIOJICTBOBAIN MeTa(u3uvecKHe B3MISAbI, COITIACHO
KOTOPBIM SIBJICHUS M TeJa MPUPOIBI PACCMaTPUBAIUCH KaK HEU3MECHHBIC, H30JMPOBAHHBIC U HE CBSI3aHHBIC
MeXay coOOH. DTH TpeACTaBICHUS OBLIM TECHO CBSA3aHBI C KPeaMOHU3MOM — YYCHHEM O TOM, 4TO
MHOT000pa3ue OPraHNYeCKOr0 MUpPA — PE3YNIBTAT OOKECTBEHHOTO TBOPEHHSI, & BHJIBI KUBOUW MPHPOIBI
HEU3MEHHBI CO BPEMCHHU WX TOSIBJIICHUS.

TpanchopMu3M 1 nepBbie IBOJTIOIHOHHbIE KOHIIENIMU

ComHeHHsI B HEM3MEHHOCTH BHUJOB TMPUBEIM K BO3HUKHOBCHHIO TPaHCHOPMH3MA — CHCTEMBI
B3DJISJIOB 00 M3MEHSIEMOCTH U MPEBpaIIeHU (OPM PACTCHHI U )KUBOTHBIX TI0]] BIUSHUEM €CTECTBEHHBIX
MIPUYHH.

Kop:x brogp¢pon Bo Opannuu u Ipasm dapsun (nex Yapnsza lapsuHa) B AHIIINHM BBICKa3bIBAIN
naen 00 U3MEHEHUN BUIOB

Kan-barucr Jlamapk co3nan nepsoe 3IBOJIOIUOHHOe Yy4deHHe B Hauaie XIX Beka. B kuwure
«Punocodust 300J0TUNY» OH U3JIOKUI CIEAYIOIINE UJIEH:

® JKM3Hb BO3HHKACT MYTEM CaMO3apPOXKIACHHS TPOCTCHINNX YXUBBIX TEJI W3 BEIICCTB HEXHBOU
TIPUPOJIBI, & JAJTbHEHIIICEe pa3BUTHE HJIET IO ITyTH MPOTPECCUBHOTO YCIIOKHEHHS OPTaHU3MOB;

® CyIIECTBYET BHYTPEHHEE CTPEMJICHHE OPraHW3MOB K YCIOXKHEHHIO M COBEPIIECHCTBOBAHUIO
OpraHu3aIiH;

® TIaBHBIA (PAKTOP M3MEHUMBOCTH — BIIMSHUE BHEITHEH Cpebl: M3MCHECHHS YCIOBHH (KIUMAT,
MUIIa) TPUBOIAT K U3MEHEHUSM BHUJIOB U3 TIOKOJICHHS B TIOKOJICHUE;

e chopMyIHpOBAIl «3aKOH YNPA’KHEHUS] U HeyNpasKHeHUs] OPraHoOB»: OpraH pa3BUBAacTCs B
MpoLIeCcCe HBOJIIOLIUU TPU €ro MOCTOSTHHOM HMCIIOJIb30BaHUU;

e OMUCaJ 3aKOH HACJe0BAHUSI NMPHOOPETEHHBIX NPHU3HAKOB: IOJIE3HBIE MPHUCIIOCOONIECHUS
HACJIEYIOTCS U CTAHOBSTCS MOCTOSSHHBIMU NPU3HAKaMU BUA.

Jlamapk pa3nenui KUBOTHBIX Ha JiB€ OOJIbIIME TPYIIbI: OECIO3BOHOYHBIX M TMO3BOHOYHBIX, a
TaKke BBEN MOHATUE TPAAALUU — MOCTEIIEHHOTO Pa3BUTHUS OT IMIPOCTOTO K CIOAKHOMY.

Kapa Jluuneii (1707-1778 rr) cucTeMaTH3MpoBaj JKMBBIC OpraHH3MbI, BBET OHWHAPHYIO
HOMEHKJIaTypy, HO CUMTaJ BU/Ibl HEU3MEHHBIMH, CO3JJAHHBIMHU TBOPLIOM.

K. KioBbe pa3BuBai TEOpPUIO KaracTpod, yTBepikIas, 4YTO CMEHa (OpM IKUBBIX CYIIECTB
MIPOUCXOTUT HE TMOCTENEHHO, a CKaukaMH Onarojgaps pe3KdM H3MEHEHHUSM YCIOBUH cpelbl —
KaracTtpodam.

Takum 00pa3oM, J0JapBUHOBCKUI TMEpUOJl XapaKTePU30BaICs IMOCTENEHHBIM HAKOIIICHUEM
3HaHMH O Pa3HOOOpa3Wu KUBBIX OPraHU3MOB U TOMBITKAMHU OOBSICHUTH MX H3MeHeHHe. OJHako 10
MOSIBJICHUS TeopuH Jlamapka He CyIIeCTBOBAIO IETOCTHON U MOCIeI0BAaTeIbHOM KOHIICTIIIUN 3BOIIOIUH.
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