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1. TACITIOPT ®OHJA OHEHOYHbIX CPEJACTB

@DOH/T OIICHOYHBIX CPeNCTB yuednozo npeamera OVYIIL.13 Buonorus MoxeT ObITh UCIIOIB30BAH MIPU
Pa3IUYHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHIX, B TOM YHCJIE U KaK JIUCTAHIIMOHHBIC KOHTPOJIBHBIE CPEICTBA
IIPH AJIEKTPOHHOM / TUCTAHIIMOHHOM OOyUYCHUH.

B pesynbrare ocBoenus yuebnoro npeamera OVII.13 buonorus o0yvaromuiicst 1omkeH o0nanaTh
npenycmorpeHHbiMu GI'OC COO u ®I'OC CIIO no cneunansHocty 23.02.01 Opranusanus nepeBo30K
U yIOpaBlieHUE Ha TpaHcropTte (M0 BUAAM), CICAYIONIMMH YMEHUSMHU, 3HAHUSIMH, KOTOPbIE (hOPMUPYIOT
obmrie U npodeCCUOHATIBHBIC KOMIICTCHIIMH, a TaK)Ke JIMYHOCTHBIMH Pe3yJibTaTaMH, OCBAaMBAEMBIMH B
paMKax MporpaMMbl BOCIIUTAHMS:

Kon n
HauMeHOBaHHe
¢popmupyembIx
KOMIeTeHI it

Ilnannpyemble pe3yJbTaTbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

.HI/I‘IHOCTHI)IC, METaNnpeaAMETHLIC

IIpexmeTHbIC

OK 01. BeiOupars
CIOCOOBI peLIeHUS
3a1aq
npodeccuoHATBLHOM
JeATEIILHOCTH
HPUMEHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTu Tpya10BOro BOCIUTAHUSA:

- TOTOBHOCTh K TpYydy, OCO3HaHHE
[IEHHOCTU MacTepCTBa, TPYAOII00UE;

- TOTOBHOCTh K QKTUBHOW JIESITEIILHOCTU

TEXHOJIOTUYECKON u COIMAJIbHOM
HaIpaBJIeHHOCTH, CIIOCOOHOCTH
MHHULMHPOBATb, IUIaHUPOBATh u
CaMOCTOATEIIFHO  BBINIOJHATH  TaKyIO
JIeATEIILHOCTD;

- UWHTEpeC K pa3uyHbIM cdepam

npodeccuoHalbHOM 1eATEeNbHOCTH,
OBnazieHue YHUBEPCAIbHBIMU YICOHBIMU
MO3HABATEeIbHBIMU ACHCTBUSIMHU:

a) 0a3oBble JJOTHYeCKHUe 1efiCTBUSA:

- CaMOCTOATENBHO (opMynupoBaTh U

aKTyaJIn3UPOBAThH npobiemy,
paccMarpuBarth ee BCECTOPOHHE,
- yCTaHABIIUBATh CYILIECTBEHHBIN

NPU3HAK WK OCHOBAHMS JJISl CPABHEHHUSI,
KJIaCCHU(UKAIUU 1 0000IIECHUS;

- OmpemenATb LENU  ACATENbHOCTH,
3a/7aBaTh IIApaMeTpbl M KPUTEPUU UX
JOCTUKECHMUS,;
- BBUIBJIATHD  3aKOHOMEPHOCTH W
IIPOTUBOPEYUs. B pacCMaTpUBaEMbIX
SABJICHUSIX;

- BHOCHThH KOPPEKTHBBI B JACATCIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB
1IEJIIM, OIIEHHWBATh PHUCKH TOCJICICTBHIA
JIeSTCIIEHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH
pelIeHUN KU3HEHHBIX MPoOieM

0) 0a30BLIE HCCIeI0BaATeILCKUE
nelcTBUA:
- BIAJIETh HaBBIKAMH y4eOHO-

HCCIIEI0BATENbCKON u IIPOEKTHOMN
NeSITeIbHOCTH, HABBIKAMU pPa3pelleHus

npo0iem;

- BBUIBJISATH TNPUYHMHHO-CIICJCTBEHHbBIE
CBS3M W  aKTyallM3WpOBaTh  3ajauy,
BBIJ[BUTaTh THIIOTE3y €€ pelIeHus,
HaXO0OUTh APTYMCHTBI JJISL

ITP6 1. ChopMupoBaHHOCTH 3HAHUU
O MecTe M poiau  OuoJoruu
B CHCTEeME€ Hay4yHOrO  3HaHUS;
(YHKIIMOHATBLHOM IPaMOTHOCTH
YeNoBeKa JUIS PEIICHUs >KU3HEHHBIX
npooiIeM.

I1P6 2. ChopmMupoBaHHOCTH YMEHUS
pacKpbIBaTh cofep)kaHue
OCHOBOMOJIAraloluX OUOIIOTUYECKUX
TEPMHHOB H  TIOHATUH: JKU3Hb,
KJIETKa, TKaHb, OpraH, OPraHu3M,
BU]I, OIS, IKOCUCTEMA,
ouworieHo3, Ouocdepa; merabonu3Mm
(oOmeH BemecTB

U TIpeBpalleHHe SHEPTUH ), TOMe0CTa3
(camoperymsius), OMOCUHTE3 Oelka,
CTPYKTYpHas OpraHu3alus KHUBBIX
CHCTEM, JTUCKPETHOCT,
camMoperyIsuus,
CaMOBOCTIPOM3BEICHHE
(penmpodyKiusi), HaCJIEICTBEHHOCTb,
W3MEHYMBOCTh, JHEPro3aBUCHUMOCTb,
pocT W pa3BUTHE, YpOBHEBad
OpTaHu3aIHsl.

I1P6 3. ChopmMupoBaHHOCTH YMEHUS
pacKpbhIBaTh cofep)kaHue
OCHOBOMOJIAraloluX OUOIOTHUYECKUX
TEOpU M TUIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
SBOJIFOLIUOHHOM, IIPOUCXOXKIACHUSA
KU3HU U YeIOBeKa.

I1P6 4. ChopMHPOBaHHOCTH YMEHUS
pacKpbIBaTh OCHOBOTMOJIAraroIue
Onosornueckue 3aKOHBI u
3akoHomepHoct (I Mengens, T.
Moprana, H.M. Basunosa, O.
I'ekkens,

®. Mromepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K )KHBBIM CUCTEMaM.
I[IP6 5. [IlpuoOperenue ombiTa
MPUMEHEHHUS OCHOBHBIX METOJOB
HAYYHOTO ITO3HAHHUS, HCIIOIH3yEMBIX




JIOKa3aTeIbCTBA CBOMX YTBEPXKIACHUH,
3a/laBaTh  [MapamMeTpbl H  KPUTEPUU
pEIICHMS;

- AQHAIM3UPOBATh TOJIYYCHHBIC B XOJE
perIcHus 3a71a4d pe3yJbTaThl,
KPUTHYCCKHU OLIEHUBATH 150,
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MCHEHUE B HOBBIX yCIIOBUSX;

- yMeTb [EpPeHOCUTh 3HaHUSA B
MO3HABATEIFHYIO U TPAKTHYECKYIO
00J1aCTH KU3HEAEATENHHOCTH;

- yYMETh HHTETPUPOBATH 3HAHUSI U3
Pa3HBIX MPEIMETHBIX 00JIaCTEH;

- BBIABUTATh HOBBIC WJICH, MpEIJIarath
OPUTHHAJILHBIC TIOJXO/IbI M PEIICHUS;

- CIIOCOOHOCTh HUX UCIIOJIL30BaHUSA B
IMO3HaBaTEJIbHON n colaNbLHOMN
MIPAKTHKE

B OMONOrUu; HAOIIOIEHUS
Hu OIIMCAaHUuA JKHUBBIX CHUCTEM,
IIPOIIECCOB U SIBIICHHI; OpraHu3aiuu

U [poBeneHus  OHOJIOTMYECKOTrO
JKCIEPUMEHTA, BBIJIBU)KEHUS
THUIIOTE3, BbIABIICHUA 3aBHCHMOCTHU
MEX]y UCCIIeAyeMbIMH BEIMYUHAMU,
0OBSICHEHUS IMMOJIYYCHHBIX
pe3yNbTaToB

u  (opmynupoBaHUS BBIBOJOB C
UCIIOJIb30BAaHUEM HAYYHBIX MMOHSITHI,
TEOPUH U 3aKOHOB.

ITP6 6. ChopmMupoBaHHOCTH YMEHUS
BBIJICTISITh CYIIECTBEHHBIC MPHU3HAKU

BUPYCOB, KJETOK MPOKAPUOT U
9YKapuoT; OJTHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX OpraHu3MOB,

BHIOB, OMOre€0I€H030B U DKOCHCTEM;
OCOOGHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TPEBPAIICHUS YHEPTHH B

KJIETKE, dboTocuHTE3A,
MJTACTUYECKOTO W DHEPreTHUYECKOTO
oOMeHa, XEMOCHHTE3a, MHTO03a,

MeH03a, OIUIOJOTBOPEHUS, Pa3BUTHSA
U Pa3MHOXEHHUs, WHAUBUIYAJIbHOTO
pa3BuUTHs OpraHu3Ma (OHTOIE€HE3a),

OOpBLOBI 3a CYIIIECTBOBAHHUE,
€CTEeCTBEHHOTO otbopa,
BU1000pa30BaHMs,

MIPUCIIOCOOJIEHHOCTH OpPraHU3MOB K
cpene oOuTaHws, BIIHMSIHUS
KOMIIOHEHTOB IKOCUCTEM,
AHTPOITOTECHHBIX U3MCHCHUHN

B DKOCHCTEMaX CBOCH MECTHOCTH,
KpYroBopoTa BEIIIECTB u
MpeBpalieHue YHepruu B ouocdepe.
I1P6 7. ChopmMupoBaHHOCTh YMEHUs
[PUMEHSATH MMOJy4YCHHBIC 3HAHUS IS

00BbsICHEHUS OHOJIOTNYECKUX
MIPOLIECCOB U SIBJICHUM, JIJISl IPUHSATHS
MPAKTHYECKHUX peleHui B

MMOBCEHEBHOW KU3HU

C LeNblo obecreyeHus: 6e30MacHOCTH
CBOErO  3JI0POBbSI U 3J0POBBSA
OKpPYKaIOIUX JIOeH, COOIroNeHMs
3I0POBOTO  00pasza J>KU3HH, HOPM
IrPaMOTHOTO MOBEJCHUS B
OKpYXKAIOLIEH NPUPOJHOM  Cpene;
IIOHUMaHUe HE00XOIUMOCTH
HACTIOJIb30BaHUS JIOCTHKEHUI
COBPEMEHHOI ouonoruu u
OMOTEXHOJIOTUH IS PAIIHOHAITBHOTO
MIPUPOJOTIOIB30BAHUS.

I1P6 8. ChopMHUpOBaHHOCTH YMEHUS
pemars  OMOJOTHYECKHE  3a/ayH,




COCTaBJIATh T'CHOTHIIMYCCKHUC CXCMBbI

CKpELIUBaHUs

JUISL pa3sHBIX TUIIOB HACJIEIOBaHUs
IIPU3HAKOB y OpraHu3MOB,
COCTaBJIATh CXEMBI repeHoca

BEIICCTB M DHEPTHH B IKOCHUCTEMAxX
(Tenu mUTaHus, MUIIEBBIC CETH).
ITP6 9. CdhopMupOBaHHOCTH YMEHUU

KPUTHYECKHU OLICHUBAaTh
UH(POPMALINIO OMOJIOrMUECKOro
CoJepKaHUs, BKJIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS u3
pa3IMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBoi HWH(pOpMANHMK, HAYIHO-
MOMYJISIPHBIE MaTepHuabl);
MHTEPIPETUPOBATH ATHYECKUE
aCTIeKThI COBPEMEHHBIX
HCCIICTOBaHUMN B OuoJI0oTHNY,
MEIUIINHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh r7100aJIbHBIE
HKOJIOTHYECKHE pOoOIIEMBI
COBPEMEHHOCTH, (OPMHPOBATH II0
OTHOILIEHHWI0O K HHUM COOCTBEHHYIO
MO3HIIHIO.

I1P6 10. CdopmupoBaHHOCTH
YyMEHMH  co3gaBaThb  COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOILEHUS
Ha OCHOBE OMOJIOTHYECKON
uHpopMauu u3 HECKOJIbKHX
MCTOYHUKOB, IpPaMOTHO

HCIIOIB30BaTh MMOHATUHHBINA armapar
OUOJIOT MU

OK 02. B o0nactu  uenHoctu  HayuHoro | [IP6 1. ChopmupoBaHHOCTh 3HAHUUI
Hcnons3oBath TO3HAHUS: 0 MECTE U poJii OMOJIOTHH
COBpEMEHHBIE - copMHpPOBAaHHOCTP MHUPOBO33PEHUS, | B CHCTEME  HAy4YHOrO  3HAHUS;
CpEJCTBa ITOUCKA, COOTBETCTBYIOILETO COBpEeMEHHOMY | (DYHKITMOHATIHLHOM rPaMOTHOCTH
aHayM3a u YPOBHIO pa3BUTHUSA HayK{ U | 4eTIOBEeKa JJIS PElICHUS KU3HEHHBIX
MHTEPIPETALII OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO | IPOOJIEM.
uHbOopMaIH, U Ha Juanore KyabTyp, crocoOctymomero | [IP6 7. ChopmupoBaHHOCTH YMEHUs
UHPOPMAITMOHHBIC OCO3HaHUIO CBOETO MecTa B | MPUMEHSTH MOJIYYCHHBIC 3HAHUS IS
TEXHOJIOTUU AJIs MOJUKYJIBTYPHOM MHUPE; OO0BSICHEHUS OHOJIOTHYECKHUX
BBITIOJIHEHUS 33124 - COBEpIICHCTBOBAHME SI3BIKOBOW M | MPOIIECCOB U SABJIICHUM, TSI TPUHSITHS
npodecCHOHANIbHON | YMTATENbCKOM KyJIBTYpbl KaK CpEICTBA | MPAKTHUECKHUX pelieHui B
NeSATEIbHOCTH B3aUMOJICUCTBHUSL MEXAY JIIOJbMHU H | TOBCEAHEBHOM KU3HU
MO3HAHUS MUPA; C LeNblo obecreyeHus: 6e30MacHOCTH
- OCO3HaHME LEHHOCTM  HAy4YHOH | CBOET0  3J0pPOBbSI U  3JI0pPOBbS
NEeSITENIbHOCTH, TOTOBHOCTH | OKPY)KAIOIIUX JIIOAEH, cOoOMoaeHus
OCYIIECTBJIATH IPOEKTHYIO U | 310poBOro oOpa3a KHU3HU, HOPM
HCCIIEZIOBATENIBCKYIO JESTENIbHOCTh | TPAaMOTHOTO MOBE/ICHUS B
VHJIUBUIYAJIBHO U B TPYIIIIE; OKpYXKAIOLIEH MIPUPOJHOM  Cpene;
OBnazneHue yHUBEpPCAIbHBIMU YYEOHBIMU | TOHUMAHHE HE00XOIMMOCTH
MO3HABATEILHBIMU JICUCTBUSIMU: WCIIOJIH30BaHUS JIOCTUKCHUI
B) pabora ¢ ungopmanmeii: COBPEMEHHOM Ouosoruu u
- BIAJETh  HABBIKAMU  TOJyYCHUsS | OMOTEXHOJIOTUN IS PaIlliOHAIBHOTO
uHbOpMAIMM M3 HCTOYHHMKOB PAa3HBIX | MPUPOJIONOIb30BAHHUS.




TUIIOB, CaMOCTOATCIBHO OCYIICCTBIIATH

IIOMCK, aHallu3, CHUCTEMaTH3alUl0 U
MHTEPIPETALMIO uHbopMauu
Ppa3IUYHBIX BUJIOB u bopMm
IIPE/ICTABIICHUS,

- co3maBaTh TEKCTBl B  Pa3JIMYHBIX
dopmarax ¢  yuyeToM  Ha3HAYCHUS

uHpOpMallMK W 1EJICeBOW ayAuTOpHUH,
BBIOMpAst ONTUMAJIHHYIO bopmy
NPE/ICTABIICHUS U BU3YyaJIU3allHH;

- OLICHHUBATh JIOCTOBEPHOCTbD,
JIETUTUMHOCTD uHpopManuy, ee
COOTBETCTBHE IPABOBHIM M MOPAJIBHHO-
ITUYECKUM HOpMaM;

- UCIIONIb30BaTh cpencTaa
UH(POPMAITMOHHBIX u
KOMMYHUKAI[HOHHBIX ~ TEXHOJOTHMH B
pelLIeHuU KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX U OPraHU3aIllMOHHBIX
3amad ¢ coOmroneHHeM —TpeOoBaHUUI
SPrOHOMHUKH, TEXHHUKH OE30IacHOCTH,
THTUCHBI, pecypcocoepexeHus,
NPaBOBBIX W OSTHYECKHX HOPM, HOPM
UH(POPMAITMOHHOHN 0€301TaCHOCTH;

- BJIZCTh HAaBBIKAMHU PACIO3HABaHHS H

I1P6 10. CdopMHUpOBaHHOCTH
YMEHMH  co3aBaTb  COOCTBEHHBIE
MMCbMEHHBIC W YCTHBIC COOOINEHUS
Ha OCHOBE OMOJIOTHYECKOI
nHpOpMaIuu u3 HECKOJIbKHX
HMCTOYHHKOB, PaMOTHO
MCIIOJIb30BaTh TOHATUHHBIA armapar
OMoJIOTHH

3allUTHI UHpOpMaIu,
nH(}OpMAITMOHHOM 0€301acHOCTH
JHUYHOCTH
OK 04. DddektuBHO | - TOTOBHOCTH K  camopasButuio, | [IP6 5. IlpuoOperenue ombiTa
B3aMMOJICHCTBOBATh U | CAMOCTOATEIILHOCTH U | IPUMEHEHUSI OCHOBHBIX METOJIOB
paboTtatb B | CaMOOIIpEIETIEHUIO; HAY4YHOTO IO3HAHUS, HCIOIb3yEeMBIX
KOJUICKTHBE U | -OBJIQJICHUE HaBBIKAMHU yueOHO- | B Ouonormu:  HaOMIONEHHUS |
KOMaH/1e UCCIIEZIOBATENIbCKOM, ~ MPOEKTHOW U | OMHCAHUS YKUBBIX CHUCTEM,
COLIMAIIBHOM JIeSITeTbHOCTH; MIPOIIECCOB U SIBIICHUI; OpraHu3anuu
OBnajgenue YHUBEPCAJIBHBIMH | 1 TIPOBEACHUS  OMOJOTHYECKOTrO
KOMMYHHUKATHBHBIMH el CTBUSIMH: IKCIIEPUMECHTA, BBIJIBIDKCHUS
0) coBMecTHAs 1eSITeIbHOCTD! TUIOTE3, BBIABICHUS 3aBHUCHUMOCTHU
- MIOHUMATh u UCTIOJIb30BaTh | MEXK/Y MCCIIEAYEMbIMH BEJTHUYMHAMU,
IpeuMyIlecTBa KOMaHJHON U | OOBSICHEHUS MOyYEHHBIX
WHIMBUAYAIbHON PaOOTHI; pe3ynbTatoB  u  (OPMYITUPOBAHUS
- [pUHUMATh  UEIU  COBMECTHOH | BHIBOJIOB C UCIOJIb30BaHHEM
NESTCIIbHOCTH,  OPraHW30BBIBATH W | HAYYHBIX  [OHATHHA, TEOPHUH U
KOOPIMHUPOBATh  JICUCTBUS 1O €€ | 3aKOHOB
JOCTHYKEHUIO: COCTaBJISATh TUIaH
NEICTBUI, pacpeaensiTh PO C y4eTOM
MHEHHU Y4aCTHUKOB o0cyxaatb

pe3yabTaThl COBMECTHOM paboThI;

- KOOPIMHUPOBATh U BHINOIHATH PaboTy
B YCJIOBHUSIX PEaJIbHOTO, BUPTYaJIbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIIATH MMO3UTUBHOE
CTPATErn4eCcKoe MOBEACHUE B PA3IMYHBIX
CUTyallUsIX, HPOSBIATH TBOPYECTBO H
BOOOpaKeHUE, OBITh HHUITUATUBHBIM
OBaajnenue YHHBEPCAJIbHBIMU




peryJsiTHBHBIMU /1eHiCTBUSAAMM:

r) IpUHATHE CeOsl U IPYruX JIIOaei:

- TNpPUHUMATh MOTHUBBI U apryMEHTHI
JIpPYTUX JIO/IeH MIPU aHAIU3€ PEe3yIbTaToB
NEeSITEIbHOCTH;

- TMpu3HaBaTh CBOE TMPaBO U TIPABO
JIPYTUX JIFOEH Ha OLINOKY;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MU
C TIO3MIIMU JPYTOro YeJloBeKa

OK 07.
ConeilicTBOBaTh
COXpaHEHUIO
OKpY’KaroIlen Cpesbl,
pecypcocOepekeHHIO,
MPUMEHSATH 3HAHUS
00 M3MEHEHUN
KJIUMAaTa, IPUHLUIIBI
OEepEKITUBOTO
MIPOU3BOACTBA,

3P PEeKTUBHO
JIEUCTBOBATH B
Ype3BbIYaHBIX
CUTYaIUIX

B 00s1acTH 3K0J10rHYE€CKOro

BOCIIUTAHUS:
- c(OpMHPOBaHHOCTH  IKOJOTHYECKON
KYJBTYpHI, MMOHMMAaHUe BIIUSTHUS

COIMATbHO-9KOHOMUYECKUX  TPOLIECCOB
Ha COCTOSTHHE MPUPOJIHON U COLIMATIbHOM
cpenpl, OCO3HAaHHE J100aJIbHOTO
XapaKTepa SKOJIOTHYECKUX TIPOoOIIeM;

- IUITAHUPOBaHUE U  OCYIIECTBIICHHUE
JEHCTBUM B OKpYXarolled cpeae Ha
OCHOBE 3HaHWA LEJIed YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENpUATUE NENCTBHM,
MPUHOCSIINX BPEJ OKPYKarOLIEH cpee;
- yMEHUE MIPOTHO3UPOBATh
HEeOJIaroNnpHUsATHHIC JKOJIOTHYECKHE
IOCJICACTBUS MPEANPUHUMAEMBIX
JICUCTBUMN, IPEAOTBpAIIATh UX;

- pacuiMpeHue OIbITa JACSITeIIbHOCTH
SKOJIOTHUYECKOW HalpaBIC€HHOCTH;

- OBJaJCHHE HaBbIKAMH  y4eOHO-
HCCJICIOBATEIILCKOM, MPOEKTHOM n
COIIMATLHON JeSITEeIIbHOCTH

I[IP6 5. [IlpuoOperenue ombITa
MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHUS, HCIIOIH3yEeMBIX
B OMoIoruu: HaOIIOIEHUS

M ONHCAaHMS  JKMBBIX  CHCTEM,
IIPOLIECCOB U SIBJICHHI; OpraHu3aliu

U [poBeneHus  OHOJIOTMYECKOTrO
HKCIEPUMEHTA, BBIJIBUOKEHUS
THUIIOTE3, BbIABIICHUA 3aBHCHMOCTHU
MEX]y UCCIIeAyeMbIMH BEIMYUHAMU,
0OBSICHEHUS IMMOJIY4YCHHBIX
pe3yNbTaToB

u  (opMynupoBaHUS BBIBOJOB C
UCIIOJIb30BAaHMEM HAYYHBIX MMOHSITHI,
TEOPUH U 3aKOHOB.

ITP6 6. ChopmMupoBaHHOCTH YMEHUS
BBIJICTISITh CYIICCTBEHHBIC MPH3HAKU

BUPYCOB, KJETOK MPOKAPUOT U
9YKapuoT; OJTHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX OpraHu3MOB,

BHIOB, OMOT€0IEH030B U DKOCHCTEM;
OCOOCHHOCTH  IPOIIECCOB OOMEHa
BEIICCTB M MPEBPAIICHUS YHEPTHH B

KIIETKE, dboTocuHTE3A,
MJJACTUYECKOTO W DHEPreTHYECKOTO
oOMeHa, XEMOCHHTE3a, MHTO03a,

MeH03a, OIUIOJOTBOPEHUS, Pa3BUTHUSA
U Pa3MHOXCHHUS, WHAWBUIYAILHOTO
pa3BuUTHs OpraHu3Ma (OHTOIE€HE3a),
OOpBLOBI

3a CyIIECTBOBAHHE, E€CTECTBEHHOTO
orbopa, BHJ1000pa30BaHuUs,
MIPUCIIOCOOJIEHHOCTH OpPraHU3MOB K
cpene oOuTaHus, BIIHMSIHUS
KOMIIOHEHTOB IKOCUCTEM,
AHTPOITOTCHHBIX U3MCHCHUH
B DKOCHCTEMaX CBOCH MECTHOCTH,
KpYroBopoTa BEIIIECTB u
MpeBpalieHue YHepruu B ouocdepe.
I1P6 7. ChopmMupoBaHHOCTH YMEHUS
MPUMEHSTH MOJTy4YeHHBIE 3HAHUS IS

OOBSICHEHUS OMOJIOrHYECKHUX
MIPOLIECCOB U SIBJICHUM, JIJISI IPUHSATHS
MPAKTHYECKUX pereHui B
TTOBCETHEBHOM JKU3HU

C IICJIbIO obecneyeHnss 0€30IMacHOCTH




CBOCTO  3JIOPOBbS W 3JI0OPOBbBS
OKPYXKAIOIIUX JIIOACH, COOIFOIEHUS
3I0pOBOTO  00paza >KU3HHU, HOPM
IPaMOTHOTO MIOBE/ICHUS B
OKpY)Karoled MPUPOJHON  Ccpene;
MMOHUMaHUE HEO0OXOTMMOCTH
MCIOJE30BaHUS JOCTHKEHU N
COBPEMEHHO ounonoruu u
OMOTEXHOJIOTUH Il PAllMOHAIBHOTO
IPUPOJIOTIONH30BAHHSI

[IK 3.1. [InanupoBathb
¥ OpPraHU30BbIBATh
paboty 1o
TPaHCIIOPTHO-
JIOTUCTHYECKOMY
00CITy’)KUBaHUIO B
ctepe rpy30BbIX
NIEPEBO30K

YMmenus:

0(OpMIIATH IEPEBO30YHBIE JOKYMEHTBI
Ha TPAHCIOPTHOE 00CITYKUBAHUE U
OKAa3aHME YCIIYT, CBSI3aHHBIX C
IIEPEBO3KOH I'Py3a, C IPUMEHEHUEM
ABTOMATHU3UPOBAHHBIX CHCTEM
OpPraHU30BbIBATH BBIIIOJIHEHUE
IIOTPY30YHO-Pa3rPy30YHBIX ONEPALUN B
COOTBETCTBHUH C TPEOOBAHUSAMU
HOPMAaTHUBHO-TEXHUUYECKON
JOKYMEHTaluu

OIPEIENATh YCIOBUS IIEPEBO3KU I'PY30B
pa3IMYHBIX KaTErOpUil, B TOM YHUCIIE
OIaCHBIX

aHaJIM3UpOBaTh PaboOTy
KETE3HOJOPOKHOTO TPAHCIIOPTa B cepe
I'Py30BBIX IIEPEBO30K

3HaHus:

pecypchl 1 UHPPACTPYKTYpPy
KEJIe3HOAOPOKHOTO TPAHCTIOPTa
HOPMAaTUBHO-TEXHUYECKYIO U
PYKOBOJISIIYIO TOKYMEHTAIIHIO,
perIaMeHTHPYIOIIYIO IeATEIbHOCTD
110 TPAHCIIOPTHOMY OOCTYKUBAHUIO
B 00JIACTH T'PY30BBIX TIEPEBO30K
MapKETHHTOBYIO JIEATEIbHOCTD U
TUTAHUPOBAHHE HA
KEIe3HOAOPOKHOM TPAHCIIOPTE
OpraHu3aIMIo TPY30BOil pabOTHI Ha
KEIe3HOAOPOKHOM TPAHCIIOPTE
OCHOBHBIC MPUHITUTIBI TPAHCIIOPTHOM
JIOTUCTUKHU

MpaBUJIa MEPEBO30K IPY30B, B TOM
YHCIIe OMACHBIX

Tapudbl Ha IEPEBO3KY TPY30B U
MpaBUJIa UX UCUUCTICHUS
TpeboBaHUs K 00ECIICUCHUIO
0€30MMacHOCTH MPU MEPEBO3KE I'Py30B
Ha 0COOBIX YCIOBHSIX

JIP 9 Cobmronaroiuii ¥ mponaranJupyronfi mpaBuiia 340pOBOro U 6e30macHoro odpasa *KHU3HH,

CIopTa;

MPEAYTPEKTAFO NN

aub0  TPEOI0JICBAIOIINMA

3aBUCHUMOCTH oT

alnkoroys, Tabaka,

IICUXOAKTUBHBIX BEUIECTB, a3apTHbIX MIp U T.JA. COXpaHAIOWMUN ICUXOJIOTHYECKYH0 YCTOMYHMBOCTH B
CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIUXCSA CUTYaLUX.
JIP 23 [lomyyenue o0y4aromumMucs BO3MOKHOCTH CaMOPACKPBITHS U caMOpealn3alus JUYHOCTH.
JIP 30 IloHmMmarommii CymHOCTh M COIHMANBHYIO 3HAYMMOCTb CBOEH Oymymied mnpodeccun,
MPOSIBIISIFOLIUI K HEW yCTOMYUBBINA UHTEPEC.
®opmMoii TPOMEKYTOUHOM aTTecTalluy 0 y4eOHOW JTUCIUILINHE SBISIETCS] KOMILJIEKCHBIH 3a4€T ¢

OLICHKOIA.




2. Pe3yaibTaThl 0CBOEHHS Y4eOHOI0 MpeMeTa, MojjiexKaniue npoBepkKe

2.1. B pe3ynbrare arrecTanuyu Mo yueOHOMY MpEeIMETy OCYIIECTBISETCS KOMIUIEKCHAs MPOBEpKa
CIIEAYIOIIMX yMEHUN W 3HAaHWUH, a TaKXkKe AWHAMHKA (OPMHPOBAHUS OOLIMX, MPOPECCHOHAIBHBIX

KOMHeTeHI_II/Iﬁ H JIMYHOCTHBIX PE3YJIbTATOB B paMKaXx IMPOrpaMMbl BOCIIMTAHUSL:

Oo6mas/npodeccnonanbHas
KOMIIETEH IS, INYHOCTHBIE Paznen/Tema Tun oleHOYHBIX MEPONPUATHI
pe3yabrarthl (JIP)
OK 01. P2: Tema 2.1-2.3 - YcTHBIH o1poc;
Bri6upars ciocoOwl pemenus | P3: Tema 3.1 - 3.3 - PerieHne IUTOreHETUYECKUX U
3a7a4 npodeccuoHaibHOl | P4: Tema 4.1 - 4.3 FEHETUYECKUX 3a/1a4 U
eI TEIbHOCTH P5: Tema 5.1-5.3 COCTaBJICHUE T€HOTUIINYECKUX
IIPUMEHHTEIILHO Kk | P6: Tema 6.1 - 6.2 CXEM CKpEILMBAHMUS;
Ppa3INYHBIM KOHTEKCTaM. P7: Tema 7.1 - 3aciymmuBaHHe COOOUICHUM U
JIP 9, 23, 30 P8: Tema 8.1 OLICHKA UX IOATOTOBKU;
P9: Tema 9.1 - Pesynbrar BBIITOJIHEHU S
P10: Tema 10.1 IPAKTUYECKON paboThl;
- IIpakTHKO-OpHEHTHPOBAHHBIC
3a7aHus;
- [ToxGop, a”HaJIu3 u
npeoOpa3oBaHue yueOHOMH
uHpopmaruu
OK o2 P1: Tema 1.1 - YCTHBIH onpoc;
Hcrionb30BaTh  COBPEMEHHBIC | P2: Tema 2.1 - 2.3 - PelieHne IUTOreHETUYECKUX U
CpEACTBa IIOMCKa, aHalli3a M | p3: Tema 3.1 - 3.3 FeHETUYECKUX 3aa4 U
MHTEPIPETAlMN HHPOPMALKH, | P4: Tema 4.1 - 4.3 COCTABJICHUE T€HOTUIIMYECKUX
1 MH(pOPMAIMOHHBIC | P5: Tema 5.1 - 5.3 CXEM CKpEIIHBaHHUS;
TEXHOJIOTMH UL BBITOIHCHUA | P6: Tema 6.1 - 6.2 - 3aciymuBaHAe COOOLICHUN W
3ana4 npo(heCCHOHANBHOM | P7: Tema 7.1 OLICHKA UX IOATOTOBKU;
ACATCTBHOCTH. P8: Tema 8.1 - Pesynbrar BBITIOJTHEHUSI
1P 9,23, 30 P9: Tema 9.1 IPAKTUYECKON paboThl;
P10: Tema 10.1 - IIpakTUKO-OpUEHTUPOBAHHbBIC
3a7aHus;
- [ToxGop, a”HaJIu3 u
npeoOpa3oBaHue yueOHOMH
uHpopmaruu
OK o4 P2: Tema 2.1 -2.3 - VeTHBIH ompoc;
3‘1’@3”“131{0 P3: Tema 3.1 -3.3 - PelieHre HUTOrEHETUYECKUX U
B3aHMOZICHCTBOBATD H | P4: Tema 4.1 -4.3 TeHETUUYECKUX 3a/1a4 U
paboTaTh B  KOMICKTHBE H | P5: Tema 5.1 - 5.3 COCTAaBJICHHE T€HOTUIIMYECKUX
KOMaHne. P6: Tema 6.1 - 6.2 CXEM CKpEIIHBaHHUS;
P9, 23, 30 P7: Tema 7.1 - 3aciymmuBaHHe COOOUICHUH WU
P8: Tema 8.1 OILICHKA UX IOATOTOBKHU,
P9: Tema 9.1 - Pesynbrar BBIITOJIHEHU S
P10: Tema 10.1 IPAKTUYECKON paboThl;
- IIpakTHKO-OpHEHTHPOBAHHBIC
3a7aHus;
- [ToxGop, a”HaJIn3 u
npeoOpa3oBaHue yueOHOM
uHpopmaruu
OK o7 P8: Tema 8.1 - VeTHBIN ompoc;
COﬂeHCTBOB%TB COXPaHCHHIO | P9: Tema 9.1 - PelieHne IUTOreHETUYECKUX U
OKpYyXarolen CpeIbL, | P10: Tema 10.1 FEHETUYECKUX 3a1a4 U
pecypcocoepeKeHHIo, COCTABJICHUE T€HOTUIINYECKUX




MIPUMEHSTH 3HAHUS 00
H3MEHECHUU KJIIMara,
TIPUHITATIBI OCpEIKITUBOTO
Mpom3BOACTBa,  ddeKTHBHO
JIEWCTBOBATh B UPE3BBIYANHBIX

CXEM CKpPCIINBAHUS;
- 3acimymmuBaHuE COOOIIEHUN U
OIICHKA MX TOATOTOBKH;
- Pe3y.]II>TaT BBITIOJTHCHUA
NPaKTUYECKOH paboThI;

CUTYAIHSIX. - IlpakTHKO-OpHEHTUPOBAHHEIC
JIP 9, 23, 30 3aaHUS;
- [Ton6op, aHaIIN3 "
npeoOpa3oBaHue yueOHoI
uHpOpMaITUI

IIK 3.1. IlnanupoBath u
OpPTaHU30BBIBATH PA0OTY O
TPaHCIOPTHO-JIOTUCTUYECKOMY
o0CITy>)KHBaHHIO B cepe

IPY30BBIX I1IEPEBO30K
JIP 9, 23, 30

P9: Tema 9.1,
P10: Tema 10.1

- YeTHBIH 011poc;

- Pemenue MUTOreHETHYECKUX H
TeHETUYECKUX 3a/a4 u
COCTaBJICHUE TCHOTHITHYSCKHIX
CXEM CKpEIIMBaHUS;

- 3acmymmuBaHuEe COOOIIEHUN U
OIICHKA UX MOATOTOBKH;

- Pesynprar BBITIOJTHEHHUS
MPAKTHYECKON paboThl;

- IlpakTHKO-OpHEHTUPOBAHHEIC
3a/1aHus;

- [Ton6op, aHaIIN3 "
npeoOpa3oBaHue yueOHoI
uHpOpMaITUI




3. OueHka ocBOeHHs y4eOHOr0 mpeaMera

3.1. ®opMbI U METOAbI OLlEHNBAHUS

[IpeameToM onieHKH ciykat ymeHus U 3Hanus1, npegycmorpenasie @I'OC COO u @T'OC CIIO no
npeamery OVYIL.13 buonorus, HampapieHHble Ha (OPMHPOBAHUE OOMHUX U MPO(HECCHOHAIBHBIX
KOMIIECTCHITUH, a TAKXKE JIMYHOCTHBIX PE3YJITATOB B paMKaX MPOTrpaMMbl BOCITUTAHUS.

KoHTponmb W OIIGHKa pe3yabTaTOB OCBOCHUS y4YEOHOW JUCIMIUIMHBI  OCYIIECTBIISCTCS
MIPENoIaBaTeIeM B MPOIECCe MPOBEACHUS ayUTOPHBIX 3aHATHH. TEKyIUA KOHTPOJIb OCYIIECTBIISETCS B
dbopMe: yCTHOTO Oompoca, MOMYyYSHHBIX 00ydJaroIMMCsl, B IIporiecce paboThl Ha 3aHATUSX OLICHOK, 3aIUTHI
BCEX IMPAKTHUYECKUX W Ja0OpaTOpHBIX PadOT, BBIITOJHCHHS BHEAYJUTOPHOM CaMOCTOSITEIbHOW pPadOTHI.
[TpomexxyTouHas aTTecTaIus IPOBOIUTCS B (OpME KOMIUIEKCHOTO 3a4eTa ¢ OI[CHKOM.



3.3. KoHTpOJIb ¥ OlIeHKA 0CBOEHHS Y4eOHOMY IpeaMeTy N0 TeMaM (pa3aesiam)

DJieMeHT yueOHOo

(I)OprI H METOIbI KOHTPOJIA

Tekymuii KOHTPOJIb

Py0e:xHbIi KOHTPOJIb

HpOMe)KyTO‘lHaﬂ arrecranusa

AMCHUIITAHBL o posepsiembie | o Iposepsiembie 3, | Popma IposepsieMbie
OPMBLKOHWTIPOMH | 3 v oK, MK, JIP | — CPMPHKOMTPOI | v g MK, JIP | kontpons | 3, V, OK, MK, JIP
Paznen 1. 3auem ¢ | OK 02,
Buoaorus KakK HayKa. oyenkou | JIP 9, 23, 30
KuBble cuHcTeMBbI M HX
opraHu3anus
Tema 1.1. D0 OK 02
buonorus xak nayka. O6wmas | /Iposepxa mabauy | JIP 9, 23, 30
XapaKTePUCTHUKA KU3HU
Pa3nen 2. 3auem ¢ | OK-01, OK-02, OK-04
XumMuuyeckuifi coctaB U oyenxou | JIP 9, 23, 30
CTPOEeHHE KJIETKH
Tema 2.1. OK-01, OK-02,
XHUMHUYECKHH cocTaB KiieTku. | [13 Nel OK-04
Bona JIP 9, 23, 30
1 MUHEpaJIbHBIC BEIIECTBA
Tema 2.2. )10 OK-01, OK-02,
buonornyecku BayKHbBIE cp OK-04
XUMHUYECKUE COCTUHEHUI JIP 9, 23, 30
Tema 2.3. T OK 01, OK 02, OK
CrpykrypHoO- JIP Nel 04,
(byHKIMOHATBHAS IIposepka JIP 9, 23, 30
OpraHu3aImus KJIETOK MeHmMAanbHou
Kapmol
CpP
Pa3nen 3. 3auem ¢ OK-01, OK-02, OK-04
KuszHenessiTeIbHOCTH OyeHKoU JIP 9, 23, 30
KJIETKH
Tema 3.1. @0 OK-01, OK-02,
OOMeH BelecTB IIposepxa OK-04

12




U IIPCBpAIICHUEC SHECPIUU
B KJICTKC

maobauywvl

CP

JIP 9, 23, 30

Tema 3.2. T
buocuntes 6enka 1IP Ne2

Ilposepxa

maobauywvl
Tema 3.3 CP OK-01, OK-02,
Bupycsl 1IP Nes OK-04

JIP 9, 23, 30
Pasnen 4. PazmHoxkeHue u 3auem c OK-01, OK-02, OK-04
HHIMBHAYaJlbHOE Pa3BUTHE OYEeHKOU JIP 9, 23, 30
OpPraHu3MoB
Tema 4.1. oJl OK-01, OK-02,
JKu3HEHHBIN ITUKIT KJIETKH OK-04
JIP 9, 23, 30

Tema 4.2. @0 OK-01, OK-02,
DopMbl pa3sMHOKEHUSA oJI OK-04
OpraHu3MOB Ilposepka JIP 9, 23, 30

maobauywvl

CP
Tema 4.3. T OK-01, OK-02,
WnnuBunyansHoe passutue | [IP Ned OK-04
OpraHu3MOB JIP 9, 23, 30
Paznen S. 3auem ¢ | OK 01, OK 02, OK 04,
HacJjiencTBeHHOCTDh M oyenxou | JIP 9, 23, 30
H3MEHYMBOCTH OPraHU3MOB
Tema 5.1. @0 OK 01, OK 02, OK
3aKOHOMEPHOCTH 113 Ne5 04,
HacCJIe0BaHUS CP JIP 23, JIP 30
Tema 5.2. 113 Ne6 OK 01, OK 02, OK
CuemieHHOE HacJIEJOBaHUE CP 04,
MIPU3HAKOB JIP 23, JIP 30

13




Tema 5.3. Ilposepra ycmmuwix | OK 01, OK 02, OK

3aKOHOMEPHOCTH coobwenuil 04,

M3MEHYHUBOCTH JIP 23, JIP 30

I'eHeTHKa yeaOBEKA

Pasznea 6. DBoromuoHHas Bauem ¢ | OK 01, OK 02, OK 04,
omoJiorust oyenkou | JIP 9, 23, 30

Tema 6.1. )]0 OK 01, OK 02, OK

DBOJIIOIMOHHAS TEOPUSI U €€ 04

MECTO B OHMOJIOTHH JIP 23, JIP 30

Tema 6.2. 113 Ne7 OK 01, OK 02, OK

MuUKpO3BOTOLIMS 04

Maxkpo3Botro1Ius JIP 23, JIP 30

Pa3nen 7. Bo3HuKHOBeHHE 3auem ¢ | OK-01, OK-02, OK-04
U Pa3BUTHE )KU3HU HA oyenkou | JIP 9, 23, 30

3emuie

Tema 7.1. )]0 OK 01, OK 02, OK

3apoxaeHue CP 04

Y Pa3BUTHE KU3HU JIP 23, JIP 30JIP

Cucrema OpraHu4ecKkoro 23, JIP 30

mupa. [Ipoucxoxaenne

YeJIOBEKAa — aHTPOIIOTEHES.

Pazgea 8. Opranusmsl u 3auem ¢ | OK 01, OK 02, OK 04,
OKpY Kalouas cpeaa oyenkou | OK 07 JIP 9, 23, 30
Tema 8.1. T OK 01, OK 02, OK

OKoJIorust CP 04, OK 07,

Kak Hayka. Cpepl )KU3HHU. 113 No§ JIP 9, JIP 23, JIP

DKkonoruyeckue GpakTopsl
DKOJIOTHUECKUE
XapaKTEPUCTUKH TTOMYJISIITAH

30

Pa3nen 9. CooOmmecTBa 1
IKOJIOTHYECKUE CUCTEMBI

OK-01, OK-02, OK-04,
OK-07

JIP 9, 23, 30

1IK 3.1.

Tema 9.1.

Ilposepxa cxem

OK 01, OK 02, OK

14




Coo01ecTBa OpraHu3MOB Kpyeoeopoma 04, OK 07,

[IpupoaHbie SKOCUCTEMBI seuyecme 1IK 3.1

Bnusinue aHTpONOreHHbIX T JIP 9, 23, 30

bakTopoB Ha Ouochepy 113 Ne9

BmmsHue conmanpHo- JIP No2

aKoJiornueckux ¢akropos Ha | CP

3JIOPOBBE YEITOBEKA

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

OPraHu3MoOB, OCHOBBI oyenxou | OK-07

OMOTEXHOJIO0T’ JIP 9, 23, 30
ITIK 3.1.

Tema 10.1. oJ1 OK-01, OK-02,

Cenekius Kak HayKa U OK-04, OK-07

npolecc JIP 9, 23, 30

OCHOBBI OMOTEXHOJIOTUI IIK 3.1.

BHOTEeXHOIOTHY B )KU3HU U
npodeccun

15




3.2 Konudukatop oeHO4YHbIX cpe

JACTB

DOYHKIHOHAIBHBIA MPU3HAK OI[EHOYHOI0 CpeCcTBa (THI
KOHTPOJILHOTO 32/1aHMs1)

Koxa ouenounoro cpeacrsa

@DpoHTANBHBIN 0IpOC J0)
[IpakTrueckoe 3ansitue Nen [13 Nen
Jlaboparopnas paborta Nen JIP Nen
TectupoBanue T
OO0CyXKIeHre TT0 BOPpOCcaM JICKITUH OJ1
3agaHus 11 CaMOCTOSITEILHOM paOboTHI: Cp

- 3aIoJIHEHHE Ta0JIHII;

- pa3paboTKa MECHTAJILHOU KapThI,

- YCTHOE COOOIIIEHHUE C MPE3CHTAIINEIH;

- COCTaBJICHHE CXEM KPYroBOpOTa BELICCTB;




4. 3SAJAHUA 11 OHEHKHW OCBOEHUA YYEBHOI'O IPEIMETA

4.1. Tekymmii KOHTPOJIb

Texkymuii KOHTPOJb TIPOBOIUTCS HA IUIAHOBBIX 3aHATHSIX W B XOIC IPOBEPKH
CaMOCTOSITENIbHBIX paboT. [71aBHAsi 1enb TEKYyHIEero KOHTPOJS - ONEpaTUBHAs OIEHKa paboTh
npenojaBarelis M O0ydaeMblX, a TaKkKe WX WHAMBHIYAIbHBIX OCOOeHHOCTEeH. DyHKIHMH
TEKYyIIEr0 KOHTPOJS: CONeHCTBYeT Oosiee OMEpaTUBHOMY BBISBICHUIO OTCTAIOIIUX IS
HAQ/JISKAIIETO PEarupoBaHUS, ONTUMHU3HPYET WHIUBUAYAIbHBIC 3aHITHS, PANUOHAIAZHPYET
paboTy C MpOrpaMMHBIM MaTepPHAIIOM.

@opMBbI TEKYIIET0 KOHTPOJISI

3amaHus, HampaBlICHHbIE HA CHUCTEMAaTH3allMi0 U 000OIIeHHE TEeOopeTHYECKO
UHpOpPMaLIUK:

- 3aMoJTHEHUE TaOJHIL;

- pa3paboTKa MEHTAJILHOU KapThI;

- COCTaBJICHHE CXEM KPYrOBOPOTa BEILIECTB;

3ananust, HarpaBieHHbIE Ha (POPMHUPOBAHUE UITH ITPOBEPKY 3HAHMIA:

- ¢poHTaANBHBIN OIPOC;
00CYXJIEHHE 10 BOIIPOCAM JICKIIHH;
TECTUPOBAHUE;
YCTHBIE COOOIICHNUS C IPEe3eHTALNEH;
3aanus, HaMmpaBJIeHHbIE HA (POPMUPOBAHNUE TPAKTUUECKUX YMEHUN 1 HABBIKOB:
- naboparopHas paboTa;
- TIPaKTUYECKOE 3aHSTHE.



4.1.1. 3apanus, HanpaBJeHHbIE HA CHCTEMATH3ALUIO U 00001IeHNEe TeOPeTHYEeCKO
uHpopmanuu

4.1.1.1. 3anoaHeHue TA0JIMII

Paznes 1. buoaorus kak Hayka. 2KuBble cMcTeMbl M MX OPraHu3alnus

Tema 1.1. Buosorus kak Hayka. O01as XapaKkTepuCTUKA KU3HU

PesysabTar 00ydyeHHs1 MmO TeMe: yYMEHHME CpPaBHUBAaThb OOBEKTHl XKMUBOW U HEXKUBOU
PUPOJIBI

1. 3ano/iHeHUe CPABHUTEIBLHOM TA0IHIBI CXOACTBA M PA3JIMYNH ;KUBOT0 U HEKUBOTO.

@opmyJMpoBKa 3aJaHusi: 3arnonHuTe Tabnuiy «CpaBHUTENbHAS XapaKTEPUCTHKA
O0OBEKTOB KUBOM M HEXKHUBOW MPHUPOABD), HCIONB3Ys Marepuasl JeKUui, yueOHUKa, HHbIC
UCTOYHHUKHU HUH(OpPMALIHH.

Tabnuua - CpaBHUTENbHAS XaPAKTEPUCTUKA 00BHEKTOB )KUBOM M HEKUBOU MTPUPO/IBL.

Kputepuu cpaBHeHUs OO6beKThl HEeXKUBOW MPUPObl | OOBEKTHI JKUBOI PUPOIHI

Kneroynoe crpoenue

Hannune JHEpruu
CYIECTBOBAHMS

JUIA

O6men  BemiecTB  (IHUTaHUE,
JILIXaHUE W BBIJCJICHHE)

Poct

PaszButue

PazapaxumocTh

[Iepensuxenue

KonTtposmmpyembie komnerennnu: OK 02

Paznen 3. ’Ku3He/1eATeIbHOCTh KJIETKH

Tema 3.1. O0MeH BeniecTB U NpeBpalllecHUe JHEPTUHU B KJIETKe

Pe3yabraT 00y4yeHHs 1O TeMe: ONUCHIBATH OCHOBHBIC YPHEPIETUUECKUE U TIACTUYECKHUE
MPOLECCHI KIETKH.

3anosiHeHHe CPABHUTEIBHON TA0IHIbI XAaPAKTEPUCTHK THIIOB 00MEHA BelleCTB

@opMyJIHPOBKA 3aJaHUs: 3aMOJHUTE CPABHUTEIBbHYIO TaOmuiy «OOMEH BEIIeCTB U
MpeBpalleHe YHEPTHH B KIETKE», yKa3aB 3Tallbl, MECTO U YCJIOBUS MPOTEKAHUS, y4aCTBYIOIINE
BELIECTBA, CyTh IPOTEKAIOIIUX MPOLIECCOB U PE3YIbTAT, UCIIONb3YSl MaTeprall JeKIul, yueOHuKa,
WHBIE UCTOYHUKHU UH(POPMALIUH.

CpaBuutenbHas Tabnuna - OOMeH BellecTB M IpeBpalleHue 3Hepruu B kierke (buocunres
Oenka, PorocuHTE3, DHEPreTUYECKUil 0OMEH)

Cytb
Mecto VYenoBus | YyacTByIlomue | OpoTeKaro
IIpomeccor Orarsl yrom p = Pesynprar
MPOTEKAHUs | IPOTEKAHMS BEIIEeCTBa Ux
MPOLECCOB
buocuntes
Oenka
dorocunTe’
OHepreTuyec
KNI OOMeH




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

Paznen 4. PasMHoKeHHe M HHIMBHIVAJbHOE PA3BUTHE OPraHU3MOB

Tema 4.2. ®opMbl pa3MHOKeHHUsI OPTraHU3MOB
Pe3yabTar 00yueHHsI 10 TeMe: XapaKTepU30BaTh CIIOCOOb PA3MHOKEHHUS.

3anoHeHHe Ta0JMUbBI € KPaTKOl XapaKTePUCTHKOH M mnpuMmepamu ¢Gopm

Pa3MHOKCHUS OPraHu3mMoB

q)OpMyJII/IPOBKa 3aJaHUsA: 3aIl0JIHUTC Ta6J'II/II_[y «OCHOBHBIC THIIBI Pa3MHOXKCHUAD,
YKa3aB CYHICCTBCHHBIC IMNPU3HAKHU MPOLECCOB PA3SMHOXKCHHUA, MPUBCAUTE IMPUMCPLI OPraHu3MoOB,
Pa3MHOXAOMIUXCA O3TUM IMYTEM, UCIIOJIB3YyA MaTCpHall J'IeKI.IHfI, y‘IC6HI/IKa, HWHBIC HCTOYHHUKH

UH(POPMAITUH.

Ta6muia - OCHOBHBIE THUITBI PA3MHOXKEHUS

[Ipu3naku

Twun pa3MHOXKEHUS

Oecromoe

I10JIOBOC

KomnuecTBo ocobeit JJIA PAa3MHOKCHUA

Kakoii Tunm xieTok INpUHHUMACT Y4YaCTUC B
PAa3MHOXCHHUU

N3 KaKuX KJIETOK MOSBIISIETCS HOBBIM OpraHu3M

buonoruueckass oOcHOBa pa3MHOXEHHMA  (3a
VCKJIFOYEHHUEM BBICIIUX PACTEHU)

CKOpOCTh YBEJIMYEHUSI YUCICHHOCTH 0CO0eiH

I'eHeTHueckue 0COOEHHOCTH ITOTOMCTBA

HpI/I‘-II/IHa IMOABJIICHHMA HOBBIX IIPU3HAKOB Yy
IIOTOMCTBa

[TpucnocobuTenbHbIE  BO3MOXHOCTH — HOBBIX
OpraHu3MOB

3HaueHUE PA3MHOKCHUS

CriocoObl pa3MHOKEHUS

[Ipumepsl OpraHM3MOB, KOTOpPBIM CBONCTBEH
JAHHBINA THIT Pa3MHOKEHUS

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

Kpurepun onenuBanus:

«5» - TabnuIIa BEIIOJTHEHA B ITOJIHOM 00bEME;
«4» - B XOIe 3aMoOJHEHUS TaOJHIBl MaTepHual

HE3HAUYUTCIbHBIC HCTOYHOCTH, HCJOYCTHI,

«3» - B XOIe 3aloJHEHHUs TaOJHIBI MaTepHua

3HAYUTCIBbHBIC HCTOYHOCTH, HCAOUYCTHI,

«2» - Tabnuia orpaxkaer MeHee 50% marepuaa Ui He BHIIOJTHEHA.

OTpa’)XCH HC IIOJHOCTbIO, HUMCHOTCA

OTpa’XCH HC IIOJHOCTbIO, HUMCHOTCA




4.1.1.2. Pa3padoTKa MEHTAJIbHON KapThI

Pa3znen 2 XuMH4YecKuii COCTAB M CTPOEHNE KJIETKH

Tema 2.3. CTpyKTypHO-PYyHKUMOHAIBLHASI OPraHU3alUs KJIETOK
Pe3yabrar 00y4yeHusi mo Teme: paszinyaTh CyLIECTBEHHbIE MPU3HAKH CTPOCHHUS KIIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOU MPUPOJIBI.

Pa3paboTka MeHTAIbHOH KAPThI MO KJIACCH(PUKANMN KJIETOK U X CTPOEHHI0 HA
MPO- U FYKAPHOTHYECKHUX M N0 HAPCTBAM
@DopMyJHPOBKA 3aJJaHUsI: COCTABETE MCHTAIILHBIC KAPTHI 10 KJIACCU(DUKAINA KICTOK U
UX CTPOCHMIO Ha MPO- U IYKAPUOTHYECKUX U MO LapcTBaM. B kapre oTpaszute 0cOOEHHOCTH
CTPOEHUS KJIETOK Pa3HBIX LIAPCTB.

KOHTpOJII/IpyeMLIe KoMHnereHuuu: OK-01, OK-02, OK-04

Kputepuu oneHuBanus:
«5» - 9-8 6annoB;

«4» -7 0annos;

«3» - 6-5 0aJUIO0B.

3 6a1a 2 das1a 1 62

Conep:xanue WNudopmanus WNudopmanus WNudopmanus

IIpECTaBICHA B | IpE/CTaBIICHA, HO | IpeAcTaBlieHa

IIOJIHOM 00BbEME MMEIOTCS] HETOYHOCTH | YaCTHYHO
I'padpuueckoe MHorocTtyneHnyaras MHorocTtyneHnyaras [IpocToit «nayqox»

odopmileHHe KapThl | KapTa ¢ A00aBJIEHUEM | KapTa

KapTHHOK, 3HAKOB.

Hcnons3oBanue

pa3sHbIX IBETOB Ha

OIIPEIEICHHBIX

BETBSIX.

Jlekcuko-
rpaMMaTH4ecKoe
opopMiIeHUE

Kapra He copepxur
OIIMOOK U ONIEYaTOK

Kapra He copepxur

rpyObIX
rpaMMaTHIEeCKUX
oIInOOK WA
OIEYaToOK,  KOTOPBIC
OBI OTBJIEKAJIN
BHUMAaHHE 4YHATATENIA

OT COACPIKAHUA

Kapra comepxur Tak
MHOTO rpyObIX
rpaMMaTHYeCKIX
OomMOOK M OIEYaToK,
4TO €€ CoAep)KaHue
TPYIHO
BOCTIPUHUMAETCSI




4.1.1.3. CocTaBJjieHHEe cCXeM KPYIrOBOpOTa BellecTB

Pa3zgen 9. Coo01ecTBa M DKOJIOrHYeCKHUe CHCTEMBI

Tema 9.1. CooOmecrBa opranuzmoB. Ilpupoanbie 3kocucrembl. Biausinue
AHTPONOreHHbIX (GakTOpPoB Ha Ouocdepy. BiausiHue COUAIBHO-IKOJIOTHYECKUX (PAKTOPOB
HA 3/10POBbe YeJI0BEKa

Pe3yabrar 00y4yeHusi 10 TeMe: ONKCHIBATH CBS3b MEXKAY OPraHU3MOM U CpPEIO ero
oOuTaHus. YCTaHABIMBATh CBSA3b CTPYKTYPhI U CBOMCTB 3KOCUCTEM.

®opmyupoBKa 3agaHus: ONuIIMTE KPYrOBOPOT BELLIECTBA U COCTABBTE CXEMY:

1 BapuanT — Ymepoq,

2 BapuanT — Kucnopon,

3 BapuaHT — A30T,

4 BapuanT — Cepa,

5 Bapuant — ®ocdop.

Jlis BbINONHEHHUS PAOOTHI HCIIOJIb30BaTh JIEKIMOHHBIA Marepuall, peKOMEHIOBaHHBIE
y4eOHUKH.

3a/laHue BBINOJIHSETCA B MajbIX rpynnax (1o 2-3 yeiaoBeka).

KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07

Kpurepun onenuBanus:

- IPaBUWJIHLHOCTH BBIOOpPA KOMIIOHEHTOB KPYTOBOPOTA;

- IpaBUJIbHASI ITOCJIE0BATEIBLHOCTD TPOUCXOISAIINX IIPOLIECCOB;
- TBOPUYECKUN TOJIX0] K 0pOpMIIEHHUIO PabOTHI.



4.1.2. 3ajaHus, HanpaBJeHHbIe HA (POPMHUPOBAHNE WIH NIPOBEPKY 3HAHUI
4.1.2.1. ®poHTAJBHBIH ONPOC

Paznen 1. buoJsiorus kak Hayka. 2KuBble cucTeMbl U UX OPraHU3alUs

Tema 1.1. BuoJsiorus kak Hayka. O01asi XapaKTePUCTUKA KU3HH

Pe3yabrar 00yueHHs1 10 TeMe: ONUCHIBATh METO/bI UCCIIEOBAaHUS Ha MOJICKYJIIPHOM U
KJIETOYHOM YPOBHE.

Ilepedyenb BONpocoB K GPOHTAIBHOMY OIIPOCY:

1. Yto uzyvaet OMOJIOTHUS KaK HayKa?

2. Kakue Benukue yuyeHble [JIPEBHOCTH BHECIM 3aMETHBIM BKJIaJ B pa3BUTHE
OMOJIOTNYECKUX 3HAHUN?

3. [louemy COBpEMEHHYIO OMOJIOTHIO CYUTAIOT KOMIUIEKCHOM HAayKoil?

4. Kakue HarpaBjaeHUs B Pa3BUTUU OUOJIOTMH Bbl MOKETE BbIJICJIUTh?

5. Kakoe ompezenenre MOXXHO JaTh MOHATHIO <GKU3HB»? B WeM coCTOSAT OCHOBHBIE
3aTpyJHEHus Npu GOpPMYIMPOBAHUU JTAHHOTO ONpeAeIeHns?

6. Kakue cBoiicTBa )KUBOTO BaM U3BECTHbI?

7. Kakast cTpyKTypa cuuTaeTcs 3IeMEHTapHON eTUHULIEHN )KUBOro?

Konrpoanpyemsbie komnerenunu: OK 02

Paznen 2 XuMu4YecKkHii COCTAB M CTPOEHHE KJIETKH

Tema 2.2. Buojornuecky Ba:kHbIe XHMHYECKHE COeIMHEHHS

Pe3ysbTaT 00yyeHHs1 MO TeMe: pa3InyaTh CYIIECTBEHHBIC MPU3HAKH CTPOCHHS KIETOK
OpPraHMU3MOB Pa3HBIX L[APCTB KUBOU IIPUPOJIBI.

ITepeyeHb BONPOCOB K GPOHTATILHOMY OIIPOCY:

1. Kakue BeriecTBa Ha3bIBalOTCS HYKJIEMHOBBIMH KHCIOTaMU?

2.Kakue BUIbI HYKJICMHOBBIX KHCIOT OOHAPY)KEHBI B KJIETKE?

3.Kakoe crpoenue umeer moziekyna JJTHK?

4.KaxoBs! ocHoBHbIe pyHKin JJTHK B kieTke?

5.B yem 3axiro4aeTcsi NPUHIMIT KOMIUIEMEHTapHOCTH?

6.4Yro o0miero u Kakue pa3nnius uMerotcs B crpoernu monekyn JJHK u PHK?
7.Kaxue tunsl monekyn PHK Bam uzBecturi? KakoBa ux ¢yHkims?

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Pazgean 3. ZKuznenesiTeJbHOCTh KJIETKH

Tema 3.1 O06MeH BellecTB U NMpeBpallleHUe IJHEPTHH B KJIeTKe JHEPruM B KJIeTKe.

Pe3ysbTaT 00yueHusi o TeMe: ONMUCHIBATh OCHOBHBIE YHEPTEeTHUECKHUE U MJIACTHUECKHE
MPOIIECCHI KIIETKHU.

IIepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIIPOCY:

1. Yro Ha3bIBaIOT TOMEOCTA30M?

2. Yro Takoe meTabomam3M? M3 Kakux mpoILeccoB OH CKIIaIbIBACTCs?

3. Kax cBs13aHbl MKy COOOH MIIAaCTHYECKUI U YHEPTETHUECKUN OOMEHBI?

4. B KaKuX OpraHouAax KJISTKH IMPOUCXOAUT NEPBUYHBIA CHHTE3 OPraHMYECKUX BEIIECTB?

5. Kakyto ponb B (hoTocuHTE3€ Urpaet XjIopohuin?

6. [Tepeuncinte OCHOBHBIE PEaKIMH CBETOBOM (ha3bl OTOCHHTE3A.

7. Kakue peakiuu uayT B TEeMHOBOM (paze porocunTesa?

8. UeM peakuum XeMOCHHTE3a OTIMYalOTca OT (orocuHTe3a? Kakue opraHu3MebI
SIBIISIFOTCS. XeMOCHHTETHKAMMU?



KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 04

Pa3nen 4. PazMHokeHHe M MHIMBWIYAJIbHOE PA3BUTHE OPraHU3MOB
Tema 4.2. @opmMbl pa3sMHOKEHUS OPraHN3MOB
Pe3ysabTaT 00y4eHusi IO TeMe: XapaKTepPH30BaTh CIIOCOOBI Pa3MHOKEHUSI.

IlepeyeHb BONPOCOB K (PPOHTAIHLHOMY ONPOCY:

1. Maiite onpeaeneHue Nporeccy pa3sMHOKEHUS OPTaHU3MOB.

2. Kakue Gopmbl pa3sMHOXKEHNSI OPraHU3MOB BCTPEUAOTCs B pUpoe?
3. Kakoe pa3MHOXCHHE Ha3bIBACTCS OSCIIOJIBIM?

4. Kakue Bu1bI 0€CII0JIOT0 Pa3MHOKEHUSI pa3In4aioT?

5. KakoBo OGuosornueckoe 3Ha4eHUE 0€CIoI0ro pa3sMHOKCHUS ?

6. B yem npeumyiiecTBo MOJI0BOT0 pa3MHOKEHUS 1epet OeconbiM?
7. Kakue criocoObl 1TOJIOBOTO pa3MHOXKEHHUSI BaM U3BECTHBI?

8. ['1e u KaK MPOUCXOAUT PA3BUTHUE TOJIOBBIX KJIETOK Y )KUBOTHBIX?

9. Uro Takoe oronorBopenre? Kakum oHo ObiBacT?

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Paznea 5. HacaeacTBEHHOCTH M H3MEHYHBOCTHL OPraHU3MOB

Tema 5.1. 3axkoHOMEpPHOCTH HaCJIeI0BAHMS

Pe3yabrar 00yueHusi MO TeMe: OIMCHIBATH 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH M
M3MEHYUBOCTH.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Yro uzyuaer reneruka?

2. [ouemy umenHo I. Menzens cuuTaroT OCHOBOIIOJIOKHUKOM T€HETHKHU ?

3. Uro Takoe uucTas JTUHUSA U THOpU?

4. Yro Takoe ajienbHble TeHbl (aienu)?

5. Kakue ocoOu Ha3bIBalOTCS TOMO3UTOTHBIMH, a KaKUE - TETePO3UroTaMu’?

6. Kakue mpu3Haky Ha3bIBAIOTCS IOMHUHAHTHBIMH, a Kakue - peneccuBHbIMU? [IpuBeaure
MpUMEPHI JOMUHAHTHBIX M PELIECCUBHBIX ITPU3HAKOB OPTaHU3MOB.

7. Chopmynupyiite npaBuiio equHooOpa3us ruOpuI0B nepBoro nokoneHus I. Menaens.

8. Chopmynupyiite npaBuiio pacuieruienus 1. Mennensi.

9. ChopmynupyiiTe 3aKOH YUCTOTHI raMeT . Mennens.

10. B uem oTinuue ABYX MOHATHI: (EHOTUN U FEHOTUN?

11. Kakoe ckpemmBaHue Ha3bIBACTCS TUTHOPUTHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCUMOI'O HACJIEI0BAHUSI IPU3HAKOB.

KonTtposmpyembie komnerennnu: OK 01, OK 02, OK 04

Pa3zjien 6. IBoaOLIMOHHAS OMOJI0T U

Tema 6.1. JBOJIIOIIMOHHAS TEOPHUA U €€ MECTO B OMOJIOTHH.

Pe3yabrar 0o0y4yeHHs 1O TeMe: XapaKTEPHU30BaTh MPEANOCHUIKA M JBUKYIIUE CHIIBI
BO3HUKHOBCHUA MHOFOO6pa3I/IH BUIOB.

ITepeyeHsb BONPOCOB K GPOHTAILHOMY OIIPOCY:

1. KakoBblI cuiIbHBIE U Cl1a0ble CTOPOHBI cUCTeMbI opranuueckoro mupa K. JIunnes?
2.Cdhopmynupyiite oCHOBHBbIE IIOJI0XKEHUS 3BoIoLIMOHHON Teopuu XK. b. Jlamapka.
3. Ilepeuncanre NpeANnoOCbUIKH BOSHUKHOBEHUS JAPBUHHU3MA.

4. HepeLII/ICJII/ITe OCHOBHEIC TTOJIOKEHHUS CHHTETHYECKON TCOPHU 3BOJIFOLUH.



Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Pa3znen 7. Bo3HUKHOBEHHE M Pa3BUTHE *KU3HU Ha 3emJe

Tema 7.1. 3apoxkaenme um pazBuTHe ku3HM. CHcTeMa OpPraHM4ecKOro MHpPa.
IIpoucxosieHne Yesi0BeKa — AHTPOIOTeHe3.
OCHOBHBIE CTaIUH SBOJIOIIUH YEIIOBEKA

Pe3yabrar 0o0yueHHMs O TeMe: XapaKTE€pPHU30BaTh HPEANOCHIIKM M JBHXKYILIUE CHIIbI
BO3HUKHOBCHUA MHOFOO6pa3I/IH BUIOB.

ITepeyeHb BONPOCOB K GPOHTAILHOMY OIIPOCY:

1. {aiiTe onpesenaeHne aHTPOIIOJIOT HH.

2. Kakue 3aauu crodr nepes antpononoruei? M3 kakux pa3aenoB COCTOUT Ta HayKa?

3. Kakue naHHbIe TOKa3bIBAIOT POACTBO YEJIOBEKA C )KUBOTHBIMU?

4. Tlepeuncnute XapakTepHbIC YEPThI, OTIMYAIOIINE YEIOBEKA OT KUBOTHBIX.

5. Kakue Ouonormueckue M couuagbHble (DAKTOPHl SBWINCH JBMXKYIIUMH CHJIAMHU
aHTponoreHesa?

6. Ilepeunciute 1 oxapakTepu3ylHTe OCHOBHBIE CTa/IUU 3BOJIIOLIUHU YEJIOBEKA.

7. [laiiTe onpeaeeHre 4eJI0BEYECKUM pacaM.

8. Ha xakue pacel moapas/esnstoT coBpeMeHHoe yenoBedecTBo? Ilepeuncnnure oCHOBHbIE
IIPU3HAKHU pac.

9. IlpuBenute GakThl, JOKA3bIBAIOIIUE EJMHCTBO YEJIOBEYECKUX Pac.

Kountposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04

Kpurepun oueHuBanmsi:

«5» - OTBET NOJIHBIN, pa3BEPHYTHIH;

«4» - OTBET NOCTATOYHO MOJIHbIN, HO €CTh HETOUHOCTH;
«3» - OTBET KpaTKUil Uiy ¢ rpyObIMH OIIMOKaMU;

«2» - OTBET HEBEPHBIN WJIN OTCYTCTBYET.



4.1.2.2. O6cyxneHune M0 BONPOCAM JIEKIHH

Paznea 4. PazMHoskeHre 1 HHAMBUAVAJILHOE PA3BUTHE OPrAaHU3MOB
Tema 4.1. ’Ku3HeHHBIA UK KJIETKHA
Tema 4.2. ®opMbI pa3MHOKEHHSI OPTAHU3MOB

Pe3y.]IbTaT 06y‘—leHI/lﬂ IO TeMeE: XapaKTCpHU30BaTh JKU3HCHHBIN UK KJICTKH.

IlepeyeHb BONMPOCOB /Jis1 00CYKIEHUS:

Kakue n3meHeHus B KJIeTKe MPEAMIECTBYIOT JEICHUIO?

OxapakrepusyiiTe Ga3bl MUTO3a M KPAaTKO PACCKAKUTE, KaK MPOUCXOIAUT ITOT MPOIIeCC.
B uem 3akirouaercss OMOJIOrHYeCKOe 3HAUEHHE MUTO3a?

Yem Mel03 OTIHYaETCsI OT MUTO3a?

B uem 3akmrouaercs OMOJOIHYECKOE 3HAUCHHE Meiio3a?

Nk W=

KonTtposmpyembie komnerennuu: OK 01, OK 02, OK 04

Paznea 10. Cejiekiusi OpraHu3MoB, OCHOBLI OMOTEXHOJIOTHH
Tema 10.1. Cesexknusi kak Hayka Hu mnpouecc. OCHOBbI OMOTEXHOJIOTHM.

buoTexHo/10ruU B :KU3HHU U NIpodeccun.

Pe3y.111>TaT oﬁyqe}mﬂ mo TeMe: OIIMCbIBaTb W CpaBHUBATL MCTOJblI CCJIICKIHMU Ha

KOHKPCTHBIX IIpUMCEpax.

IlepeyeHb BONPOCOB /1Jis1 00CYKIEHUS:

1. Kakue ocHOBHBIE 3a/1a41 PEIIAeT COBPEMEHHAs! CEJICKIs?

2. Ilepeuncnure U KpaTko OXapaKTEPUYUTE ITIaBHbIE METObI CENIEKIIHH.

3. Uro takoe reHHas uHxeHepus? ONMUIIMTE OCHOBHBIC 3TAmbl CO3/IaHUS TPAHCTEHHOTO

OopraHnusma.

4. Kakue MHCTpYMEHTBI U METObI UCIOIb3YIOTCS B FTEHHON MH)KEHEPUU?
5. IpuBenute 3—5 nmpuMepoB MpUMEHEHUs1 OMOTeXHONOTUN B MenulnHe. Kakoe BiusHue

OHH OKa3aJii Ha 3/IpaBOOXpaHeHUE?

6. Kakue mnpodeccun cBsa3zanbl ¢ OuorexHonorusmu? Onummre TpeOOBaHUA K

CITEI[MAINCTAaM B DTOI 00JIaCTH.

KonTtposmpyembie komnerennnu: OK 01, OK 02, OK 04, OK 07

Kpurtepun ouenuBanus:

«5» - OTBET MOJHBIN, pa3BePHYTHIN;

«4» - OTBET JOCTATOYHO MOJHBIN, HO €CTh HETOUHOCTH;
«3» - OTBET KpaTKHil UM ¢ TpyObIMH OIIHOKAMU;

«2» - OTBET HEBEPHBIN WK OTCYTCTBYET.



4.1.2.3. TectupoBanue

Paznen 2 XuMHYeCKHii COCTAB M CTPOEHHE KJIETKH

Tema 2.3. CTpyKTYPHO-PYHKIMOHAIbHASI OPTaHU3ALUS KJIETOK

PesysabTaT 0O0yueHHsi MmO Teme: IOHHUMAaHHE B3aMMOCBSI3U MEXIY CTPOCHUEM H
(YHKIMSIMU KJIIETOYHBIX CTPYKTYP

TecToBOE 3a7aHHE

1. Knerky cunTaroT equHULEN pOCTa U pa3BUTUS OPraHU3MOB, TaK KaKk
1) oHa MMeeT CII0KHOEe CTPOEHUE

2) opranu3M COCTOUT W3 TKaHEH

3) 4uCIIO KJIETOK YBEJIMYMBACTCS B OPraHU3Me IIyTeM MUTO3a

4) B 110JIOBOM Pa3MHOXEHUU yYACTBYIOT F'aMEThI

2. B xakmx opraHom;ax KIETKH COCPEIOTOYECHO OOJbIoe pa3sHooOpaszue (epMEHTOB,
YUYaCTBYIOIIUX B PACHICIICHMHA OMOTIOIIMMEPOB JI0 MOHOMEPOB?

1) B nu30comax

2) B pubocomax

3) B MUTOXOHIPHUAX

4) B XJI0pOIUIacTax

3. CX0ACTBO MUTOXOHIPHI U XJIOPOTIIIACTOB 3aKTFOUAETCS B
1) nanuuum coobcrBennoi JJTHK

2) cuHTE3€ TIII0KO3BI

3) HaTUYMU THUJIAKOUIOB

4) ux QyHKIUAX

4. JIunuapl CHHTE3UPYIOTCS B KJICTKE Ha
1) rpanynspuoit OI1C

2) rmagkoit DI1C

3) pubocomax

4) memOpaHnax anmapara ['ombmpxu

5. SInepnast MeMOpaHa cBs3aHa ¢ MeMOpaHaMU
1) MuToxoHApuUit

2) XJI0pOILIacTOB

3) sHIO0MIIa3MaTUYECKON CEeTH

4) nuzocoM

6. Ponb ieHTpHONEH B )KU3HU KJIETKH 3aKJIFOYAETCSl B TOM, YTO OHU yYaCTBYIOT B
1) Tpanckpunuun

2) permukanuu JJHK

3) oOpa3oBaHNM BEpPETCHA JICTICHUS

4) buocuHTEe3e OenKa

7. Kakyto (hyHKIMIO BBIMOJHSIOT B KJIETKE MOJIEKyIbl ATD?
1) cTpyKTYypHYIO

2) TpaHCIIOPTHYIO

3) 3HEpreTUYECKYIO

4) penpoLyKTUBHYIO



8. K opranouam crenuaibHOr0 Ha3HAYCHUS] OTHOCSTCS
1) xnero4yHoe SAPO, AIPHIIIKO

2) MuopUOPHUILIBL, )KTYTUKH

3) anmapat ['oyibKu, TU30COMBI

4) pubOCOMBI, MUTOXOHJIPUH

9. KnerouHasi cTeHKa pacTeHUN COCTOUT U3
1) monucaxapumos

2) nrucaxapuioB

3) 6enkoB

4) dbochomunumon

10. TepMuH «KJ€TKa» BIEpBbIE NPeyIoKUI B 1665 roay:
1) M. llnetinen

2) P.Tyxk

3) U. Meunukos

4) T. Mopran

11. Yto cmyXuT 10Ka3aTeIbCTBOM €IUHCTBA OPraHUYECKOro Mupa’?
1) KpyroBopoT BeIIECTB

2) B3aMMOCBSI3b OPIraHU3MOB U CPEJIBI

3) mpucocoOICHHOCTh OPTAaHU3MOB K cpejie OOUTaHus

4) KIIETOYHOE CTPOCHUE

12. Opranou;, B KOTOPOM IPOUCXOJUT OMOCUHTE3 Oellka — 3TO:
1) pubocoma

2) KJIeToYHas MeMOpaHa

3) sHOoIUIa3MaTHYeCKasi CETh

4) MUTOXOHAPHUS

13. BHyTpeHHee MOy HIKOE COACPKUMOE KIICTKU
1) neiixoruiasma

2) xJoporiazMa

3) uuroruiazma

4) kapuoIiazma

14. B cocTaB siipbIIIKa BXOJUT:
1) THK;

2) pPHK;

3) 6emoxk u JIHK;

4) 6enok u pPHK.

15. OcHoBHas (pyHKIUS JTU30COM — ITO:

1) cunTe3 OGENKOB;

2) pacuierieHue OpraHM4eCcKruX BEIIECTB;
3) uzbuparenbHbIN TPAHCIOPT BEIIECTB;
4) NUHOLUTO3.

ITalOHBI OTBETOB:

Ne 3aganus

1

10

OTBCT

2




Ne 3amanug 11 12 13 14 15

OTBET 4 1 2 4 2

KonTpoaupyemsbie komnerenuun: OK 01, OK 02, OK 04
TecToBOE 3aaHHE
Paznea 3. dKnsHenesiTeIbHOCTD KJIETKH

Tema 3.2. Buocunres Geska
Pe3yabraTr 00y4eHHsl Mo TeMe: OIKCHIBATH IMPOIECC CO3JMAHHS OCIKOBBIX MOJICKYJ B

KJIETKE Ha OCHOBE TeHeTHYeCKoi nHpopmannu, 3akoaupoBanaoit B JIHK.

TecToBOE 3a1aHHE
1. Matpuuei s TpaHCHSALUHU CIYKUT MOJIEKYJa:
1) TPHK
2) AHK
3) pPHK
4) n”PHK

2. Madopmanus o mocienoBaTeIbHOCTH PACHIONIOKEHNS aMUHOKHCIIOT B MOJIEKYJIe Oenka

MEpeHrChIBACTCA B AAPC C MOJICKYJIbL I[HK Ha MOJICKYIIY:

1) AT®

2) p-PHK
3) -PHK
4) u-PHK

3. OnHO3HAYHOCTh TE€HETMYECKOro KoJa IpPOSBISETCS B TOM, UYTO KaXAbId TPUILIET

KOANPYCT:

1) HECKOJIbKO aMUHOKHUCIIOT

2) e 6onee ABYX aMUHOKHUCIIOT
3) Tpu aMUHOKHCIIOTHI

4) onHy aMUHOKHUCIOTY

4. Ha monmcoMe CHHTE3UPYyeTCs:

1) ogna Monekyna Oenka

2) HECKOJIKO MOJICKYJI Pa3JIMYHBIX OCIIKOB
3) HECKOIBKO MOJIEKYJI OJMHAKOBBIX OCIIKOB
4) BO3MOXKHBI BCE BAPUAHTHI

5. Kakoii u3 pepmentoB ocymiectnisier cunte3 uPHK?
1) PHK-cunrerasa

2) PHK-nonmmmepasa

3) AHK-nonumepasa

4) IHK- cunterasza

6. TpaHCKpHUMIHS — 3TO:

1) cuHTE3 NOMUNENTUIHON LIeNu Ha pudocomMax
2) cunre3 TPHK

3) cunte3 n”PHK no marpune JITHK

4) cunre3 pPHK

7. Ponb Tpancnioptaoii PHK B kiteTke sykapuoT 3aKito4aercs B:
1) mepenaue nHGOPMAIIIH O CTPYKTYpE OCIIKOB



2) TpaHCTIOPTE aMUHOKHCIIOT K pubocomMam
3) tpancnopre uPHK u3 sanpa B uromiasmy
4) ynBoeHuu nHpoOpMauu

8. B monekyne /IHK konmudecTBO HYKJIEOTHIOB ¢ TUMUHOM cocTaBisieT 20% oT obiiero
yucia. Kakoii mporieHT HyKJIEOTHIOB C IMTO3MHOM B 3TOW MOJIEKyJie?

1)30%

2) 40%

3) 60%

4) 80%

9. Cunre3 Oenka Ha pubocoMax MpeKpaiaeTcss B MOMEHT, KOrja:
1) 3akonuuBaercs cuate3 nPHK na JIHK

2) konon uPHK BcTpedaercs ¢ antukogonom TPHK

3) nosBiusieTcs TpUILIET — 3HaK npenuHanusd Ha JJTHK

4) pubocoma «1oxoauT» 10 cron-kogoHa uPHK

10. Kaxoii antukonon tpancnoptHoit PHK coorBerctByer tpumnery TI'A B monekyne
JHK:

1) ALY

2) Oyr

3) VIA

4) ATA

11. Ponb matpunel B cuntese Mosiekyn u-PHK Beinonnser:
1) nonunenTUHast HUTh

2) utazMaTudeckasl MeMOpaHa

3) MmeMOpaHa 3H0IUIa3MaTUYECKOI ceTH

4) ongna u3 neneit monekynsl JJTHK

12. Cxonpko aMMHOKHUCIOT KogupyeT 900 HykI1€OoTHI0B?
1) 100
2) 200
3) 300
4) 400

ITAJOHBLI OTBETOB:

Ne 3amanus 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

KonTpoaupyemsbie komnerennun: OK-01, OK-02, OK-04

Paznen 4. PasMHOKeHNe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.3. UnanBuayaibHOE pa3BUTHE OPraHU3MOB

Pe3yabrar 00y4yeHHs1 10 TeMe: ONUCHIBATh CTAJAUU OHTOI'€HE3a PACTEHMM, )KUBOTHBIX U
YeJl0BeKa.

TectoBoe 3ag1anue
1. K0 BBEN B OMOJIOTHYECKYIO HayKy TEPMUH «OHTOTCHE3»?
1) XK. b. Jlamapk
2) Y. JapBun
3) O. I I'ekkenb




4) I. Mennenb

2. Cranusi OTHOCIIOMHOIO 3apo/IbIliia;
1) nHeiipyna

2) bractyna

3) ractpyna

4) me3onepma

3. JIByXCIOWHBIN 3apOJIbIILL:
1) 6nacrymna

2) Mmopyna

3) uelipyna

4) ractpyna

4. U3 me3o0aepMbl POpMHUPYIOTCS:
1) nerkue

2) reyeHb

3) KPOBEHOCHBIE COCY/bI

4) HepBHas cucTeMa

5.V n03BOHOYHBIX JKUBOTHBIX MMpsAMOC PA3BUTUC XAPAKTCPHO IJIA:

1) pbI0, 36 MHOBO/IHBIX, PENTUIHMA

2) am$puOui, NTHUI], MIEKOITUTAIOIINX
3) 3eMHOBOJIHBIX, IPECMBIKAIOIIINXCS
4) nTHL, MIIEKOITUTAIOIUX

6. YcTaHOBHTE COOTBETCTBHME MEXKAYy THUIAMH MOCTIMOPHOHAIBHOIO pAa3BUTUS U
KOHKPETHBIMH OpPTaHU3MaMHU:
[Tpumepsl opraHu3MoB Tumsl pa3BUTHS
1) ScTpeb-nepenensaTHUK A) Ilpsimoe pa3BuTue
2) bensinka 0OBIKHOBCHHAS b) Henpsimoe pazButune
3) Bonbmmas nanga
4) Maiickuii KyK
5) ApeBecHas KBakia
6) 'omy6oit kuT
7) O3epHas nATyIIKa
8) [Nayk-kpecTOBHUK
7. 3akonuute onpenenenue. CiusHue MOJOBBIX KIETOK -
8. 3akonunTe onpenenenue. ONI0I0TBOPEHHAS SIMIIEKIIETKA -
9. 3akoHuuTe onpenenenune. Pazputue cucreM opraHoB 3apoJibliia -
JTaJI0HbI OTBETOB:
No 3amanus 1 2 3 4 5 6
OTBET 3 2 4 3 4 1A, 2B, 3A, 4B, 5B, 6A, 7A, 8b
No 3amanus 7 8 9
OTBET OTUIOIOTBOPEHHE 3UrOoTa OpraHOTeHE3

Konrtposmpyembie komnerennnu: OK-01, OK-02, OK-04




Pa3znen 8. OpranusMbl ¥ OKpyKalOUIas cpeia

Tema 8.1. Jkosormsa kak Hayka. Cpeabl KHU3HHM. JKOJIOTHYecKHe (PAKTOPBI.
IKOJIOTHYECKHEe XaPAKTEPUCTUKH MOIYIAIHH

Pe3yabraTr 00y4yeHusl Mo TeMe: ONMKCHIBATH CBSI3b MEXIY OPraHM3MOM H CpEIOil ero
oOuTaHusl.

TecToBOE 3a71aHUE
1. Hayka, n3y4aromas CBsI3u OpraHMu3MOB C OKPY’KAIOLIEH CpeIoi
1) 300n0rus
2) 6oTaHuKa
3) anaromus
4) skomnorus

2. @akTopbl HEKUBOU NPUPObI, BO3AEHCTBYIOIIUE HA OPraHU3M
1) abuoTtnueckue

2) buoTHueCcKue

3) aHTpOIIOreHHbIE

4) OMOXUMHYECKHE

3. @akTOpPHI )KUBOU MTPUPOIBI, BO3JACUCTBYIOIINE HA OPTAaHU3M
1) abuoTnueckue

2) buoTHUeCcKue

3) aHTPONOTeHHbBIE

4) OMOXUMHYCCKHE

4. Bo3aelicTBUE YeIIOBEKa U €ro XO3SHCTBEHHO! AEATEIBHOCTH Ha KUBBIC OPTaHU3MBbI U
NPUPOIY B IIEIIOM

1) abuotndeckue hakTOpsI

2) buotudeckre (HaKTopbl

3) anTpomnoreHHbie HaKTOpHI

4) pusnonoruyeckre HaKkToOpbl

5. Dxonorudeckuit pakTop, BHIXOISAIIMIA 3a MPeIeIbl BHIHOCIMBOCTHA OPraHU3MOB
1) aHTpOTIOTEeHHBII

2) orpaHUYMBAFOIINI

3) abuoTudeckuii

4) cTUMYTUPYIOLIUI

6. BisiHUE )KUBBIX OPraHU3MOB JIPYT Ha Apyra
1) abuotnyeckue hakToOpsI

2) buotudeckre (HaKTopbl

3) aHTpOmnOoreHHbIe (HaKTOPHI

4) pusnonoruyeckre HaKkToOpbl

7. buotnueckumu (hakTopamu ABISIOTCS

1) ocymenue 60510T, BEIpyOKa JIECOB, CTPOUTENBCTBO JOPOT

2) pactenus, 6akTepuu, TpuOBbL, 5)KUBOTHBIE, BUPYCHI

3) mapa3uTHu3M, XMIHUYECTBO, KOHKYPEHIUs, CUMON03

4) Temrieparypa, COCTaB BO3/yXa U IOYBHI, pelbed, CBET, BIAXKHOCTh

8. K abuotuueckum axropam cpeabl OTHOCSIT
1) oceHHU# MUCTOMAT
2) CTPOUTENLCTBO IJIOTHH



3) oOMJIbHBIN CHEToIa
4) MUrpanuIo NTUI|

9. Bopnast cpena oOuTaHust XapaKTepU3yeTcs CICTYIOIIMMHA OCOOCHHOCTIMU
1) ManbIM coaepKaHueM KUCIopoaa

2) CUWJIbHBIMU TIEpenaamMu JTaBJICHUS

3) HU3KOH TIOTHOCTBIO

4) orpaHMYE€HHON TPOHUIIAEMOCTBIO JIJIsI CBETA

5) oOuiremM cBeTa U BBICOKUM COJIEp>KaHUEM KUCIopoaa

6) 3HAaYUTEIbHBIMHU IEPENaaMu TEMIIEPATYP

10. HaszemHo-BO3mymiHass cpeqa  OOWTaHUS — XapaKTEPH3YeTCsl  CIEAYIOIIUMHU

0COOEHHOCTSIMU

1) ManbIM coaepkaHuEM KUCIopoaa

2) CUJIBHBIMU II€penajjaMy AaBJICHUS

3) HU3KOH TUIOTHOCTHIO

4) orpaHUYEHHON POHULIAEMOCTBIO JIJIs CBETa

5) obuieM cBeTa U BBICOKUM COJIEPIKaHUEM KHCIOpoaa
6) 3HAUUTEIbHBIMU II€penaJaMyu TEMIIEPATyp

ITAJIOHELI OTBETOB:

Ne 1 2 3 4 5 6 7 8 9 10
3aJJaHMs
OTBET 4 1 2 3 2 2 3 3 1,2,413,5,6

KonTtposmpyembie komnerennnu: OK 01, OK 02, OK 04, OK 07

Pa3znen 9. CoobuiecTBa M 3KOJOTHYECKHE CUCTEMBI
Tema 9.1. CooOmecrBa opranusmoB. IIpupoanbie 3kocucrembl. Biausnmue

AHTPOIIOI€HHBIX (l)aKTOPOB Ha 6n0c4)epy. Bausinue conMaabHO-3KOHOMHYECKHUX (l)aKTOPOB
Ha 310POBbE Y€JI0BEKA.

Pe3y.111>TaT oﬁyqe}mﬂ Mo TeéMeE: OIMUCBIBATL CBA3b MCKIY OPraHu3MOM U cpeaoﬁ €ro

oOuTaHus. YCTaHABIMBATh CBS3b MEXAY CTPYKTypamu Ouocgepsi.

TecToBOE 3a7aHHuE
1. HBHGHI/I?[ prI‘OBOpOTa BCIICCTB U 3H€pFI/II/I, HpOI/ICXOZ[ﬂIIII/Ie HpI/I yT-IaCTI/II/I KHUBBIX

OpTraHHU3MOB, U3YYAOT Ha YPOBHC

1) 6uocheprom

2) GUOTEOIIEHOTHYECKOM

3) nonyasSMOHHO-BUI0BOM
4) opraHu3MEHHOM

2. HeobOxonmumoe yciioBue coxpaHeHusl paBHOBecHUs B Onocdepe

1) »BoOMIOLIMSL OPraHUYECKOTO MUpa

2) 3aMKHYTBIM KPyrOBOPOT BEIIECTB M SHEPTUU

3) ycwieHue NPOMBIIUICHHOW U CHUXKEHUE CEeIbCKOXO3SHUCTBEHHON JEsATEIHbHOCTH

YCJIOBCKaA

4) ycuieHuEe CeIbCKOXO3SHUCTBEHHOW U CHWIKEHUE IPOMBIIUICHHONW JesSTEIbHOCTH

YCJIOBCKaA

3. B 6uocdepe
1) Guomacca pacTeHuit paBHa OOMacce KUBOTHBIX
2) buomacca >KMBOTHBIX BO MHOT'O Pa3 MPEBBINIAET OMOMACCY pacCTCHUN




3) 6uomacca pacTeHHiI BO MHOTO pa3 MPEBbIIIAeT OMOMaccy KUBOTHBIX
4) cooTHOIIEHUSI OMOMACC PACTCHU U )KUBOTHBIX IIOCTOSTHHO U3MEHSIETCS

4. buocdepa ABISICTCS OTKPHITOM CUCTEMOM, TaK KaK OHA
1) cnocobHa K camMoperysuuu

2) ciocoOHa U3MEHSTHCSI BO BpEMEHH

3) COCTOUT U3 IKOCUCTEM

4) cBs3aHA C KOCMOCOM OOMEHOM BEIIECTB

5. Bepxuss rpanuna 6uocdeps Haxoautest Ha BeicoTe 20 KM OT TOBEPXHOCTH 3€MIIH, TaK
KaK Tam

1) orcyTcTBYET KHCIOPO

2) OTCYTCTBYET CBET

3) oueHb HU3Kas TEMIIepaTypa

4) pa3MeIraercst 030HOBBIH CIION

6. OOGosnouka 3emiid, HAceJCHHAs >XHUBBIMH OpraHM3MaMU U TNPEOOpa3OBaHHAS HMHU,
Ha3bIBACTCS

1) ruapocdepa

2) nutocdepa

3) Hoocdepa

4) omocdepa

7. Tlo ompenenenuto B.M. Bepnaackoro Bemymiass poib B CO3MaHUM HOOC(HEpPHI
HNPUHAITICKUT

1) Gakrepusm

2) pacTeHUsAM

3) kocMocy

4) yenoBeKy

8. [lognepxanuto paBHOBecHs: B Onocepe, ee HeI0CTHOCTH CIIOCOOCTBYET
1) coxpanenue 6uopazHO0Opa3usl

2) BCceJIeHUE HOBBIX BHJIOB B DKOCHCTEMBI

3) coznanue arpo3KOCUCTEM

4) pacmmpeHue MI0MAaN 3eMellb, 3aHATHIX KyJIbTYPHBIMU PaCTEHUSIMHU

9. YeroitunocTh OHocheps! Kak 1100anbHOM 3KOCUCTEMBI OIIPEeAeTCs
1) pazHOOOpa3uem ee BUJOBOTO COCTaBa

2) KOHKYPEHIIHEeH MeX 1y OpraHu3MaMu

3) nonyasMOHHBIMHU BOJIHAMU

4) 3aKOHOMEPHOCTSIMHU HACJIECTBEHHOCTH U U3MEHUMBOCTH OPTaHH3MOB

10. Beienenue B atMocepy OKCUIOB CEPBI, a30Ta BHI3HIBACT
1) yMeHbIIIEHUE 030HOBOTO CIIOS

2) 3acoyieHHe MUPOBOTO OKE€aHa

3) BbINIaJICHUE KUCIIOTHBIX JOXKACH

4) yBennueHNe KOHIIEHTPALlUU YIIIEKUCIIOro Ta3a

ITAJOHBLI OTBETOB:

S
V)]
(@)
~

Ne 3aganus 1 2 3 10

OTBET 1 2 3 4 4 4 4 1 1 3

Konrposmpyemsbie komnerenuuu: OK 01, OK 02, OK 04, OK 07, I1K.3.1




Kputepun ouenuBanus:

3a KaXbIii MPaBUJIbHBIN OTBET, HAUUCsAeTCs 1 Oas.
«5» - npaBuwibHO BbInosiHeHO 91 — 100% 3ananuii;
«4» - mpaBWIbHO BbIMOJHEHO 71 — 90% 3ananuii;
«3» - npaBWIbHO BbINoJHEHO 51 — 70% 3ananuif;
«2» - mpaBUJIbHO BBIMOJHEHO MeHee 51% 3agaHui.



4.1.2.4. YcTHBIE COO0IIEHUS € MPe3eHTaluel

Pa3nen 5. HacieacTBeHHOCTH M M3MEHIIMYBCOTH OPraHN3MOB

Tema 5.3. 3akoHoMepHoOCTH U3MeHYUBOCTH. ['eHeTHKA MOJ1a

Pe3yabrar 00yueHusi Mo Teme: ONUCHIBATh 3aKOHOMEPHOCTU HACIEIOBAaHUS U MU3MEHUYUBOCTH.
OHpGIlGJI?[TI) THUIT MYTaIII/II/I HpI/I Hepeﬂatm HaACJICIOCTBCHHBIX HpI/ISHaKOB.

KonTposmpyembie komnerennnu: OK 01, OK 02, OK 04

Yek-auCT 1J19 OLIEHKH NpEe3eHTAllUA O TCHETUYECCKOM 3a200,1eBaHUH
OI_IGHI/ITG MPE3CHTAMIO 110 CJIICAYIOIIHUM KPUTCPUAM!

Hamawue (1 6amr) /

DJeMeHTHI coiep KaHUs
p orcyrcTBHe (0 6aJII0B)

1. | TuryneHbId cmaiin  (Ha3Banue 3aboneBanus, @.M1.0. aBropa
MIPE3CHTAINH)

OrnucaHbl IPU3HAKK U CUMIITOMBI 3200JI€BaHUS

Vka3aH THII HaclIeJOBaHUS 3a00JIeBaHUs

[TpuBenena nHbopmaIys 0 TeHETUYECKON PUYNHE

OnucaHbl KJIMHUYECKHUE ITPOSABJICHHUA

Hpe,Z[CTaBJ'IeHH JUArHOCTHYCCKHNEC MCTOIbI

PaCCMOTpeHI)I BAPHUAHTLI JICUCHUA U ITOAACPIKKHU

YKa3aHbl HICTOUHUKH WH(OpMAIIUU

Al e E Nl Pl Bl 1

CoOurofieHre eAMHOTO CTUJISI TPE3CHTAIIMH

Martepuan OblT HHTEpECEH

—_ | —
— O

Martepuain ObLI MosIe3eH

Illkana nepeBona 6aJLUIOB B OTMETKY:

«5» - 11-10 6annoB

«4» - 9-8 6annoB

«3» - 7-6 6ayIoB

«2» - MeHee 6 0aJIOB UM OTCYTCTBUE PAOOTHI




4.1.3. 3ananus, HanpaBJieHHbIe Ha JopMHUPOBaHMe YMEHUH ¥ HABBIKOB

Pa3jnen 2 Xumuveckuii cCOCTaB M CTPOEHUE KJIETKH

Tema 2.3. CTpyKTYpHO-PYHKIMOHAIbHAS OPraHU3ALMS KJIETOK

Pe3yabrar o00yueHusi N0 TeMme: pa3nuyarh CYIICCTBEHHBbIC TPU3HAKUA CTPOEHUS KIIETOK
OpPraHM3MOB pa3HbIX LAPCTB KUBOW MpHUponbl. [IpoBoAMTH HAOMIOAEHHE KIETOYHBIX CTPYKTYpP M HX
W3MEHEHUH C TOMOIIBI0O MUKPOCKOIIA.

JlabopatopHuas pa6ora Nel
CTpoeHue KJIETKHU

Ieap paloThI: NMO3HAKOMUTBCA CO CTPOEHHUEM JKMBOTHOM M pacTUTENbHOW KieTku. [lokaszare
MPUHIUIHAIBHOE €JMHCTBO UX CTpOeHUsl. O3HAKOMUTHCS C OCOOCHHOCTSMHU CTPOSHUS KIETOK pPacTeHUI
U KUBOTHBIX.

IIpakTnyeckas 4acTb padoThI

Xoxa padorsi:

1. PaccmoTpuTe BHyTpEeHHEE CTPOEHUS KIETOK PACTEHUH U KUBOTHBIX. PaccMOTpuTe OT/AeNbHbIE
KJICTKH Pa3IMYHBIX TKAaHEH.

2. VKaxuTe 0COOEHHOCTH CTPOEHHSI KJIETOK B CBSI3U C UX (DYHKIMSAMU B OPraHU3ME KHUBOTHOTO.

4. Cnenaiite oTu€T 0 paboTe B mankax i JabopaTOpHBIX padoT, 3apuCyiTe KISTKH U 0003HAYBTE
BUJIMMBIE B CBETOBOM MUKPOCKOIT OPIaHOM/Ibl SYKaPUOTUYECKOIN KIIETKH.

5. Onumure OCHOBHBIE OPTaHOU/IbI U UX (PYHKIIHH.

6. 3apucyiiTe U3y4YeHHbIC OPTaHOU/IbI.

Cnemnaiite BBIBOJ 110 IPOJIETAaHHOM padore.

KonTpoabHbie BONPOCHI_(BLINOJIHUTH NHUCLMEHHO):

1. M3 kakuX OCHOBHBIX YacTEH COCTOUT JIro0as KiieTka?

2. Yro o01iero umMeeTcst B CTPOCHUH PACTUTEIHLHOU U )KUBOTHOU KIIETOK?

3. YeM pazinuyaroTcs 3TH KIETKU?

4. Yem 00BSACHUTH, 4TO, OYydH YCTPOCHHBIMHU TI0 SAMHOMY IIJIaHY, KJICTKH BEChbMa Pa3HOOOpa3HbI
o ¢popme u pazmepam?

KonTpoaupyemsie komnerennun: OK 01, OK 02, OK 04

Paznen 9. CooOuiecTBa M 3K0JI0THYECKHE CHCTEMBbI

Tema 9.1. CoobmectBa opranusmoB. Ilpupoanbie 3xocucTemMbl. BiinsiHue aHTPONOTreHHBIX
(paxTopoB Ha Omocdepy. Biaussaue couaIbHO-3K0JI0rH4ecKHX GaKTOPOB Ha 310POBbE YeI0BEKA.

Pesyabrar  0OyyeHMss 1O  TeMe:  HWHTEPIPETHPOBATH  PE3YJIbTaThl  MPOBEICHHOIO
OMOAKOJIOTHYECKOT0 SKCTIEPUMEHTA C UCIOIB30BAHUEM KOJIMYECTBEHHBIX METO/IOB.

JlaGopaTopHasi padora Ne2
YMcTBeHHasi padoTOCIIOCOOHOCTH

Leab padoThl: ccnea0BaHNE YMCTBEHHOM pab0OTOCIIOCOOHOCTH.

IIpakTnyeckasi 4acTb padoThl

3aganue 1. UcciienoBanue yMCTBeHHOI pa0oThI YeJioBeKa

OCHOBHBIMU 10Ka3aTEJIIMU YMCTBEHHOH pab0TOCIIOCOOHOCTH SIBJISIOTCS:

CKOpOCTI) BBIIIOJIHCHHA 3aJlaHus, KOHLICHTpalusd, I[ICPCKIOYaCMOCTb, IMPOAYKTUBHOCTL U
YCTOMYMBOCTh BHUMAHUSI.



VYka3zaHHbIC IOKa3aTed B JIA0OPaTOPHOW paboTe ONPENeNsIOTCS 1O JaHHBIM KOPPEKTYPHOUH
npoObl 1o Tabnuue AnHGuUMOBa, KoTOpas 00JiaJaeT JOCTaTOYHO BBICOKOM HAJCKHOCTBIO H
UH(POPMATHBHOCTHIO

Xox paboThl:
1. Hauvano pa6otbl: B Tabmune AHpumoBa, nmo komanae «Haumnaiite» B TeyeHHe 4MHHYT 1O
CEeKYHIOMepy ClelyeT BbIYEpKHYTh OykBy, Hampumep, «H». Ilo xomanzae «3akaHumBaiiTe» ciemayeT

OTMETHUTh MECTO B TaOJuIlE, TJe ObLJI 3aKOHYEH ITPOCMOTP.
2.I1o oxkOHYAHHMHU MOACUYNTANTE:
- 001116 KOJIMYECTBO TPOCMOTPEHHBIX 3HAKOB ~ S=
- KOJIMYECTBO BBIUEPKHYTHIX OYKB M=

- o6mee KOJINYCCTBO 6yKB, KOTOpOC H606XO,Z[I/IMO OBLIO BBIUCPKHYTH B IPOCMOTPCHHOM TCKCTEC

= KOJIMYCCTBO JOIMYIICHHBIX OIITHOOK

=
Il

3. Beruncaure:

- K03 (UIUEHT TOYHOCTH BBINIOJIHEHUS 3anaHus A = M/N.

- ko3 puLHEeHT yMCTBEHHOI npoaykTuBHOCTH P = AS.

o0Bem 3purenpHoi nHpopMarnuu Q (6ut) Q =0,5936xS,

rae 0,5936 — cpennuit 00beM HHPOPMAITUH, TPUXOSAIIUIACS HA OJMH 3HAK

- ckopocTh niepepaboTtku uHpopmanuu, out/c: CIIHU = (Q - 2,807xn)/T,

rae 2,807 6ura — norepst UHGOPMAIIUH, IPUXOIAIASACSA HA OJMH IPOIMYIIECHHBIN 3HaK; T —
BpEMsI BHITIOJIHEHUS 3a/1aHUs, CEK.

ycroiunBocTh BHUMaHus: Y BH = S/N*100%.
4. JlaHHbBIE PacueTOB 3aHECTH B TaOIUILY
5. Caenatb BBIBOJI O CBOEH YMCTBEHHOM pab0oTOCTIOCOOHOCTH

3apanme 2. OnpenesneHne ypoBHs JIOTHYECKOT0 MbILJICHHS.

Xoa padoThI:

JUIsi OLICHKM JIOTMYECKOIO0 MHTEIUIEKTAa MCIOJIB3YIOT METOAMKY HHTEIUIEKTYAIbHBIX TECTOB.
O06cnenyembIM mpeuiaraercst 6JaHk ¢ TectoM u3 17 BonpocoB. B kaxom Bompoce Haao BeIOpaTh Ooiiee
ITOAXOAIIMM OTBET 110 AaHAJIOIMH, IPUBEAEHHOM B IIpUMepe. Bpemst BBINIOJIIHEHUsI 7 MUHYT.

3ananue sABiIsieTcs NpoQeccunoHaIbHO-OPUEHTUPOBAHHBIM.

O1neHKy JIOTMYECKOr0 MHTEUIEKTAa MPOU3BOJAT, UCIOJB3Ys KI0Y K TECTYy M aHAJIU3UPYS YPOBHU
BeIpaxxeHHOCTH JIN.

3aganue 3. Meroauka «IlavsiTe Ha yncsIay.

Xoxa padoTbr:

Metoauka mnpenHa3HadeHa JUIsl OLEHKU KpPAaTKOBPEMEHHOM 3pUTENBHOM MaMATH, €€ o0beMa U
TOYHOCTH. 3a/1aHue 3aKJII0YaeTCsl B TOM, YTO 00CIeayeMbIM JJeMOHCTpUpyeTcs: B TedeHue 20c. Tabnuua ¢
12 nBy3HAUYHBIMHU YHCIIAMH, KOTOPBIE HY)KHO 3alIOMHHUTP M IIOCJIE TOTO, Kak TabiuIa yoOpaHa, 3armucarb Ha
OnaHke.

3ananue 4. Onpenesienne 00bEMa BHUMAHMS Y YeJI0BeKa.

Xon padoTbI:

HNucrpykuus:

1. HcnobiTyeMOMy MAarOT MHCTPYKLMIO C 3anaHueM: «B kBagparax B ciaydyallHOM HOpsJIKE
«pa3bpocanbl» yrcna ot 101 mo 136. Bam npeacTtout ux HallTH B OpsiIKe Bo3pacTaHust — cHavaia 101,
3arem 102, 103 u T.a. no 136 (HaiineHHOE YHMCIIO 3auepKHUBAcTCS KapaHpiamioM). PaboTy HauuHaATh 10O
KOMaH/I€ SKCIIEPUMEHTATOPAY.

2. O0paboTKa pe3yJIbTaTOB:

Onpenenuth 00beM BHUMAHUS 110 (hopmyIie:

B=648:1,

rae B — o0beM BHUMaHUSA, ¢ — BpeMs paboThl B CEKyHax.



3. CaeaiiTe BLIBOJ

KonTpoJsibHbIE BONIPOCHI

1 Haiite moHsTHE pabOTOCIIOCOOHOCTH.

2 Kakwue Buapl pab0TOCTIOCOOHOCTH CYIIECTBYIOT?
3 JlaiiTe moHATHE YTOMIISIEMOCTH, IEPEYTOMIICHUSI.
4 Kakue ¢pakTopsl, BIUSIIONINE HA YTOMIISIEMOCTb, BBl 3HaeTe?

5 Kakue MeToauky MpUMEHSAIOTCA [T OLEHKN PE3EPBHBIX BO3MOXKHOCTEN

6 Ha ocHOBe Kakux MCP MOJKHO ITOBBICUTDH pa6OTOCHOCO6HOCTL U CHU3HUTH

YTOMJISIEMOCTB?

Kontponupyemsie komnerennun: OK 01, OK 02, OK 04, OK 07, 1K 3.1

Paszgena 2 XuMHYeCKHH COCTAB M CTPOEHHE KJICTKH

Tema 2.1. XuMu4yeckuii coctaB kjieTku. Bojga u MuHepajibHbIe BellecTBa

IIpakTuyeckoe 3ansaTue Nel

«buogornyeckas POJb MUHEPAJBHBIX BEIECTB B o0ecneyeHun KUBHEACATECIbHOCTH OPranu3mMos,
NMpPOoABJICHUSA zmcﬁa.naﬂca MHUHEPAJIBHBIX 3JICMCHTOB»
He.ﬂb: IMOKa3aTb POJIb MUHCPAJIBbHBIX BCIICCTB B OpraHMU3MC 4YCJIOBCKA, COACPIKAHHMEC HMX B IMPOAYKTaAxX

IIMTaHUA.

1. 3yunthb cipaBovYHYIO WH(OPMAITHIO.

IIpakTH4yeckasi 4acTb padoThI

2. Co3panue TabaMLbI C MEPEYNCICHUEM OCHOBHBIX MAaKpO- 1 MHKPOJIEMEHTOB, UX UCTOUHHKOB,
OMOJIOTUYECKOM POJIN M TTOCIICACTBUN ehruiuTa U N30bITKA (IPAKTUIECKAst YacTh)

Tabmuna 1

HaszBanue wmakpo-
MHUKPO3JIEMEHTA

n

Nx uctoynumk

buonornueckas poiib

[MocnencTeus neduimra
1 N30BITKA

MAKPOJJIEMEHTEI

Kucnopon (O)

Yroepon (C)

Bomopox (H)

A3zot (N)

Kanpumii (Ca)

dochop (P)

Kannii (K

Hatpwuii (Na)

Maruuii (Mg)

MUKPOJJIEMEHTEI

Keneso (Fe

[{usk (Zn)

Menp (Cu)

Mapranen (Mn)

CeneH (Se)

®dTop (F)

Hox ()

Xpowm (Cr)

Kob6anst (Co)

3. Cnenaiite BbIBOJ 1O pabote

KOHTpOJIbeIe BOIIPOCHI




1. Yro Takoe MUHEpaJIbHBIE BEIIECTBA U KAKyl0 POJIb OHU UIPAIOT B OpraHusmMe?

2. KakoBbI OCHOBHBIE TIPOSIBIICHUS Je(UINTA U N30bITKa MUHEPAJILHBIX BEIIECTB B OpraHu3Me?
3. Kak cocTaB panioHa MUTAaHUsS BIUSAET HA yPOBEHb MUHEPAJIbHBIX BELLIECTB B OpraHu3Me?

4. Kakue npoayKThl SIBJISIFOTCSI XOPOLLIMMHU UCTOUHUKAMU PA3JIMYHBIX MUHEPAJIbHbBIX BEIIECTB?

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04
Paznea 3. 7Ku3HeaesATeJIbHOCTD KIETKHU

IIpakTuyeckoe 3anaTue Ne2
«Pemenne 3a1a4 Ha onpeeseHHe MOCAECA0BATEIbHOCTH HYKJIEOTH/I0B)

].le.]]b: HAYyYUTBCH pCIIaTh TUIIMYHBIC 3a/1a41 Ha OMPCACIICHUC ITOCICAO0BATCIIBHOCTU HYKICOTHIOB,
AMHWHOKHUCJIOT B HOPME U B CJIy4a€ U3MCHCHUS IMMOCICA0OBATCIbHOCTU HYKJIICOTHU OB I[HK

HpaKTI/I‘leCKaH 4acTb paﬁoTbI
(I)OpMy.]II/lp()BKa 3aJaHMs: pCIINTE 3a/1a4i Ha YCTaAHOBJICHHUE MTOCJICA0BATCIIBHOCTH HYKJICOTUAOB,
AMHWHOKHUCJIOT B HOPME U B CJIy4a€ U3MCHCHUS IMMOCICA0OBATCIbHOCTU HYKJIICOTHU OB I[HK

3amaua 1. Onna u3 nenovek JJHK umeer nmocnenoarensuocts Hykiaeotun: AI'T ALl AT ALT
OI'A TTT ANI. Kakyro nocienoBaTelIbHOCTh HYKJIEOTHAOB uMMeeT Bropas uenouka JIHK Ttoit xe
MOJIEKYJIBI.

3amaua 2. [TocnenoBaTenbHOCTh HYKJICOTHIOB B HaJaje IreHa, XpaHsmero napopmanuo o Oenke
uHcynuHe, HaumHaercs Tak: AAA HALl OTIT OTT I'TA T'All. Hanumure nociienoBaTelbHOCTH
AMUHOKHCIIOT, KOTOPO HAYMHAETCS LIEeTIh MHCYJIMHA.

3amaua 3. Yuactok moinekynsl ”PHK cocrout u3 nocnenoBarenbnocTd Hykiaeotuaos: ['TIY-ATLI-
ATY-YT'Y-LIAT. U3 xakux aMMHOKHUCIIOT Oy/leT COCTOSTh O€N0K, CHHTE3UPOBaHHbIN Ha 3TOM MoJieKye?
Onpenenure nociea0BaTeIbHOCTh HyKJIeoTH10B B nienu JIHK, ¢ koTopoii npoun3onia TpaHCKPUILIMSL.

3amaua 4. YdyacTok OEIKOBOW MOJEKYJIbl COCTOMT W3 CJICAYIOIICH IOCIeA0BaTeIIbHOCTH
AMUHOKHCIIOT: METHOHMH - ApTUHUH - aJJaHUH - DIMIHUH. OnpeaennTe BO3MOXKHYIO MOCIE0BaTeIbHOCTh
HyKJeoTH10B B Monekyne JJHK.

3anaua 5. B monekyne /JIHK Ha nonto TMMMHOBBIX HykJ1€OTHI0B npuxoautcs 18%. Onpenenute
MPOLIEHTHOE COZAEPKaHKe IPYTruX HyKIeoTH 0B B 3ToM JJTHK.

3agaua 6. Onpenenure tpumuietsl (antukononsl) TPHK, yuacTByromue B cuHTtese Oenka, eciu
komupytommii pparment AHK cocroutr u3 nykneorugos: I'-I'-T-A-LI-I'-A-T-I'-T-LI-A-A-T-A. Ckonbko
TPHK yuactByer B cunTese 6enka? Kakre aMUHOKUCIIOTHI 3akoiupoBansl B 3o JITHK?

Kpurepun oueHuBanmsi:

«5» - Bce OTBETHI BEPHHBI;

«4» - nonyluieHa ofHa OlnoKa;

«3» - monyIiieHsl 2 ONIMOKH;

«2» - nomyiieHsl 3 1 0oJee OmMOOK WK padoTa HE BHIITOTHEHA.

Kontponupyembie komnerenuun: OK 01, OK 02, OK04

IIpakTyeckoe 3ansaTue Ne3
«AH(pexnnoHHbIE 32001€BAaHUS 1 STHIEMUH B HICTOPUH YeJI0BEYECTBA»



]_le.]]b: HU3YUUTh BUPYCHBIC U 6aKTepI/IaJ'IBHBIe 3a00J1€BaHKs YeJIOBEKa: B036y,I[I/ITeJ'II/I, CHUMIITOMBI,
JICYCHHUC, HpO(l)I/IJIaKTI/IKa; IIO3HAKOMHUTBCA C 06HII/IMI/I IMpUuHOUIIaMH  HCIIOJb30BaHUA JICKAPCTB U
0COOEHHOCTAMU IMPUMCHCHHA AHTUOHMOTHKOB.

IpakTn4yeckas 4acTb padoThI

1. M3yunth crnpaBouHyr0 WHGOPMAIUI0O 00 OCOOCHHOCTSX BHPYCHBIX M OaKTEpUATBHBIX
3a00JIeBaHUSX.

2. Ucnionb3ys npunoxenuns Nel u Ne2 k mpaktudeckoit padore Nel, BBIIOIHUTG PUCYHKH BHpYycCa U
OakTepuu ¢ 0003HAYCHUSIMH OPTaHOUIOB.

3. 3anonauTe TabNIUIYY 1.

I/IH(l)eKIII/IOHHLIe 3a00/1eBaHusA U SNMUACMHUHN B HCTOPHH I€TT0BEIECTBA

Tabmuna 1
Ne | HazBanue [Iepuon | Tun, HCTOUYHHUK 3apaKEHMS], CAMIITOMBI CmepTHOCTD
1. | AHTOHOBaA Uyma
(Yyma l'anena)
2. | FOcTtunnanosa
Uyma

UepHas cMepTh

Tud

Wcnanckuii rpunn

Asuarckuii rpumni

3
4,
5. | Ocna
6
7
8

Pycckuii rpunn

9. | Ilpokasza

10.| Xonepa
11.| Mansipus

12.| BUY,CITU]T

13.]| TyGepkyne3

14.| ITangemus
CBHUHOTI'O TPHUIIIA
HINI1

15.] D00ma

16.| ITangemusa
COVID-19

5. Cnenaiite BbIBOJ 1O pabote

KonTpoabHbie BONPOCHI:

1. Yrto Takoe uHpekrmonHoe 3aboneBanue? HazoBuTe €ro KIIFOUeBbIe XapaKTePUCTHUKH.

2. Kakue metonbl mpodriiak Tk WH(EKIIMOHHBIX 3a00ICBaHMIA CYIIIECTBOBAIH B JJPEBHOCTH?

3. [louemy BakHO cOOIOAAaTh TUTHMEHY W BaKIMHALMIO JaXe€ I[PH OTCYTCTBUU AKTHUBHBIX
SIUAEMUIL?

Kpurepun oueHuBaHmsi:

«5» - BCE OTBETHI BEPHBI;

«4» - nomyliieHa ojiHa oImunoKa;

«3» - nonyuieHsl 2 OUIOKH;

«2» - nomyieHsl 3 u 0ojee omMO0K WK paboTa HE BBIIOJIHEHA.

KonTpoaupyemsbie komnerennun: OK 01, OK 02, OK4

Paznen 4. PazMHoKeHHe M MHINMBHAYAJbHOE PA3BUTHE OPraHU3MOB




Tema 4.3. UnguBuayaibHoe pa3BUTHE OPraHU3MOB

IIpakTnyeckoe 3ansitue Ne 4

BroisBienne NMPpU3HAKOB CX0ACTBA 3ap0)11>1mei71 YeJI0BEKAa U APYIruxX MNO3BOHOYHBIX.
ueﬂbl BbISIBUTb WM OIIKMCATb IIPU3HAKH CXOACTBA SapOI[BII_Heﬁ YCJIOBCKAa U APYTUX INMO3BOHOYHBIX
KaK JOKa3aTCJIbCTBO UX 3BOJIOIMMOHHOI'O POACTBA

IpakTHyeckasi yacTh padoThI
3amaunue:
1. IIpouutarh TEKCT «3apOBIIIEBOE CXOJICTBOY», PACCMOTPETh pUCYHOK. OTBETHTE HA BOIPOC:

Ectb nu cxoxcTBa B pa3sBUTHM 3apofblllla YeNOBEKAa M JPYruX KHUBOTHBIX? B uéM oHuM
nposBisitoTca? ONUIINTE UX.

Kuaaccenl JKHBOTHBIX

‘leprl CXO0ACTBA 3apoAbIlIA Y€JI0BCKA U )KUBOTHBIX

Pri0B1

3eMHOBOIHEIE

[IpecMmbikaromumecs

Munexonuraroiue

2. W3yuuTe 3Tanbl MHAUBUIYAJIbHOI'O Pa3BUTHS YEJIOBEKA, PENPOIYKTUBHOE 3/I0POBbE UEIIOBEKA.
JlaliTe ompeneneHue TOHATHIA: SMOPUOHAIBHBIN TEPHOJ Pa3BUTHS, MOCTIMOPHOHAIBHBINA TEPUOT
pa3BUTHSL, PENPOAYKTUBHOE 370poBbe. CrenaiiTe pUCYHKH OCHOBHBIX 3TAllOB U ONMUIINTE UX (OJsacTyna,
racTpyJa, Heupya).

3. CooTHecuTe OpraHbl U CUCTEMBbl OPTaHOB YEJIOBEKA C 3apOJIBIIICBBIMH JINCTKAMU, U3 KOTOPBIX
onu (opmupyroTcs B mporecce nuddepeHIUpoBKH KiIeTOK. BHecuTe B TaOIUIly COOTBETCTBYIOIIHE

UG pBIL.
3apoabiieBblil TUCTOK OpraHbl 4 cHCTeMbI OPraHOB
DKTonepma
DHTOIEpMA
Me3zonepma
1 T'omxoBHOM MO3T
2 XKenynok
3 KpoBeHocHbIE cocybl
4  Jlerkue
5  MbpImisl
6 Ileuensn
7 1lomnoBble keJie3bl
8 Iloukn
9 Cepaue
10 Ckener
11 ChouHHOHI MO3T
12 ToNCTBIN KUIIEYHUK
13 DnuaepMuc KOXu.

4. Cpemnaiite BBIBOJ 110 paboTe

KonTposbHbIe BONPOCHI

1. Kakoe BiausHHE OKa3bIBacT AJIKOI'0Jib, HUKOTHH, HAPKOTHYCCKHC BCIICCTBA HA Pa3BUTHUC
3apoAblla yeoBeka?

2. Yto noHUMAIOT 1O0JI 30pOBBIM 00pa3oM KU3HU?
3. KaxkoBo 6uonornueckoe 3Ha4eHUE CMEPTH KakK (PMHAIBHON CTAJANU OHTOTeHe3a?




4. Kakue THUNBI NMOCTIMOPUOHAIBHOTO Pa3BUTHUS CYILECTBYIOT. UeM OTJIMYAIOTCA 3TU TUIIbI
passutusa? [lpuBeaure npuMepsl KUBOTHBIX, AJI1 KOTOPBIX OHU XapaKTEPHbI?

Kpurepuu onenuBanus:

«5» - Bce OTBETHI BEPHHBI,

«4» - moryieHa o/1Ha ONIMOKa;

«3» - monyiieHsl 2 ONIMOKH;

«2» - nomymeHsl 3 1 0oJee OMMOOK WM padOTa HE BHIIOIHEHA.

Kontposmpyembie komnerennuu: OK 01, OK 02, OK4

Pa3nen 5. HacjieACTBEHHOCTh U H3MEHYHBOCTL OPraHNU3MOB
Tema 5.1. 3aKOHOMEPHOCTH HACJIEOBAHMS.

IIpakTnyeckoe 3ansitue NeS
Pelienue reHeTHYeCKHX 3214
Heab: HayuuTbcs peliaTh TUMUYHBIC 337a4dl HA OMpEIeNIeHHE BEPOSTHOCTH BO3HHUKHOBEHUS
HACJICACTBCHHBIX IMPHU3HAKOB IIpU MOHO-, OU-, HOJII/IFI/I6pI/IZ[HOM U aHAJIM3UPYIOIIEM CKpCUIMBAHUU, HA
Olpe/ieNiecHue  BEPOSTHOCTH  BO3HUKHOBEHHS  HACJIEICTBEHHBIX MPHU3HAKOB TMPU  CIHETUIEHHOM
HaCJIEJOBaHUH.

IIpakTHyeckasi yacTh padoOThHI:

@®opMyIHpPOBKA 32JaHUSA: PEIINTE 33]]a4l, COCTABUB CXEMbI CKPEILIBAHMUS.

3agaua Nel

['ony6ornassiii Myk4nHa, 062 poAUTeNs ObUTH Kaperia3bIMu, KEHWICA Ha Kaperja3oi KeHIuHe,
oTer] y KOTOpOil MMell Kapue ria3a, a MaTh — romyosie. OT 3Toro Opaka poauscs TOyOOTrias3slii ChIH.
Onpenennutb reHOTUIIBI BCEX YIIOMSHYTHIX JIULI.

3agaua Ne2

[Tpu ckpemuBanuu cepoit U 4€pHOM MoaEBOK noayyeHo 30 MOTOMKOB, U3 HUX 14 ObuIH YEPHBIMHU.
N3BecTHO, UTO cepast OKpacka JOMUHHUPYET Hall Y€pHOU. KakoB reHOTUIT pOIUTENHCKOTO MMOKOJICHUs?

3amaua Ne3

VY denoBeka KOCOJAMOCTh JOMUHUPYET HAaJl HOPMAIbHBIM CTPOCHHEM CTOMBI, a HOPMAaJIbHBIN
oOMeH YIJIeBOJOB - HaJ caxapHbIM nuaberom. JKeHIMHA, UMEIOIas HOPMajJbHOE CTPOEHHUE CTOIbI U
HOPMAaJIbHBIA OOMEH YTJIEBOAOB, BHINLIA 3aMYX 3a KOCOJIAIIOTO0 MYXYHUHY C HOPMajlbHBIM OOMEHOM
yriaeBos1oB. OT 3Toro 6paka poausIoch IBOE€ JIETeH, Y OJHOTO M3 KOTOPHIX pa3BUBAIaCh KOCOJIANOCTh, a y
APYyroro - caxapHbld nuadber. MOXHO M ONpENeIuTh TEHOTUIIBI POAUTENCH 1O (EHOTHITy HX OeTer?
Kaxkwue ere reHOTUITBI B EHOTHITBI JETEH BO3MOXKHBI B IAHHOW ceMbe?

3agaua Ne 4

[Ipu ckpemBaHuU MeXAy COOON pacTeHMi peArica ¢ OBAJIbHBIMH KOPHEIUIOAAMH MOIy4eHO 66
pacTeHu ¢ OKpyriabiMu, 141 - ¢ oBabHBIMH U 72 ¢ IJIUHHBIMU KopHeriogamu. Kak ocymiecTBisercs
HacnenoBaHue (GopMbl KopHerioaa y peauca? Kakoe moTOMCTBO MOMYyYUTCS OT CKPEUIUBAHUS PACTCHHIMA
C OBJIBHBIMH U OKPYTIIBIMU KOPHETUIOAaMU ?

3agauga Ne5

VY cobaku 4€pHBI LBET MIEPCTU JOMUHUPYET HaJ KO(EeWHBIM, a KOPOTKas MIEPCTh HAJl IITMHHOM.
O06e mapel FTeHOB HAXOMATCS B Pa3HBIX XpoMocoMmax. Kakoil MpomeHT YepHbIX KOPOTKOMICPCTHBIX IICHKOB
MOKHO OHUJATh OT CKpEUIMBaHUS ABYX 0CO0€i, reTepO3UTrOTHBIX MO 000MM IpHU3HaKam?

3agaua Ne6

VY denoBeka Kaperyia3ocTh JAOMUHUPYET HaJ ToJyOOrna3oCThio, a TEMHBIM IBET BOJIOC HaJ
CBETIIBIM. Y TOJIyOOTJIa30r0 TEMHOBOJIOCOTO OTIA M Kaperja3oi CBETIOBOJIOCON MaTepy YETBEPO JETEH.
Kaxnpiii peOEHOK OTIMYaeTcs OT JIPYroro Mo OJHOMY W3 JAaHHBIX NpU3HAKOB. KakoBBI T'€HOTHUIIBI
poauTenen u getTei?

Kpurepun onenuBanus:



«5» - Bce OTBETHI BEPHHBI;

«4» - nonyluieHa ofHa Oln0Ka;

«3» - monyieHsl 2 oNInoOKH;

«2» - nomyieHsl 3 1 0oJee OmuOOK WK paboTa HE BHITOTHEHA.

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04
Tema 5.2 CuenjieHHoe HacJiel0BaHUe IPU3HAKOB

IIpakTyeckoe 3ansaTue Ne6
Pemenne reneTnyecKux 3aaa4q
Heab: HAayduThCS peIIaTh TUIWYHBIC 3a7a4d Ha OIPEICIICHHE Ha OIpelelieHue BEPOSTHOCTU
BO3HHMKHOBEHMSI  HACJIEJICTBEHHBIX IIPU3HAKOB TMPHU CICINICHHOM HacJledOBaHWU, COCTaBJICHUE
IFCHOTHIIMYCCKHUX CXEM CKPCIIMBAHUA

IIpakTnyeckas yactb padoThI:

®opMyJIMPOBKA 32IaHUS: PEIINTE 3a/1a41, COCTABUB CXEMBbI CKPELIUBaHMUS.

3agava 1. Y ApIHYM Te€HBI, ONIPENENSIONINE TONIUHY CTeOIsI 1 GOPMY IUIOIOB, CIEIIICHBI, IPHYEM
TOJICTBIN CcTe0eNb JOMMHHUPYET HaJ TOHKUM, a Kpyryas ¢opMma IJIOJOB Haja LMIMHApudeckoi. Kakoe
[IOTOMCTBO CJIEAYeT OXUAAThb OT CKPELUIMBAHUS TE€TEPO3UTOTHOIO MO O0OOMM IpHU3HAKAM PACTEHUS C
TOHKHM, UMEIOIUM IJIO/IbI LIMJIMHAPHUUECKON (HOpMBbI?

3agaua 2. Y 310pOBBIX poIuTEIIel poauics ChiH-TeMOGrInK. KakoBbl TeHOTHTIBI poauTennei? Ot
KOT'O ChIH yHacJje10Ball 00Jie3Hb?

3agaua 3. ['eHbl TabTOHM3MA U TEMO(IINY CIETUICHBI U HAXOATCSA B OHOM Xpomocome. Kakue
J€TH MOTYT POJIUTHCS OT Opaka reMouimka ¢ XKEeHIIMHOM, cTpajatoliell TalbTOHU3MOM, a B OCTaJIbHOM
umMmerolei OmaromnoydHsiid reHotun? Cuenaite reHeTUYECKyYIO 3aliCh 3a/1a4H.

3anaua 4. [lepenoHuaronanocts nepenaercs depe3 Y-xpomocomy. OnpenenauTs BO3MOKHBIE
(beHOTHIIBI 1eTel 0T Opaka IMepernoHYaTONaIoro My>KUuHbl 1 HOPMAJIbHOM KESHIIHHEI.

3agaya 5. Knaccuueckas remoduiauss mnepenaeTcss Kak pPELECCUBHBIM, CLEIUIEHHBIH ¢ X-

XpOMOCOMOM, Tpu3HaKk. MyxuuHa, OONbHONW TeMO(UIMeH, KeHWJICS Ha 3J0pOBOM JKEHIIMHE (BCe ee
IpeaKU ObLIH 3710pOBBI). Y HUX pOAMIIACH 340poBast 104b. ONpeaeauTb BEPOSTHOCTh POXKAECHUS OOJIBHOIO
reModuiueit pedbeHKa OT Opaka 3TO J0YepH CO 3JOPOBBIM MYXUHUHOH.

3agaua 6. YV yenoBeka JOMUHAHTHBIA TeH A ompenenseT CTOUKUM paxuT, KOTOPbIM Hacieayercs
CLeTJIeHO ¢ nosioM. KakoBa BEpOSTHOCTb POXKJIEHHs OONBHBIX J€TEeH, €CIM MaTh IeTepO3UroTHA 110 I'eHy
paxura, a oTel] 340poB?

KonTpoaupyemsie komnerennun: OK 01, OK 02, OK 04

Kpurepun oueHuBanmsi:

«5» - BCE OTBETHI BEPHBI;

«4» - nomyleHa ojiHa oIunoKa;

«3» - IOIyIIEeHBI 2 OMIHOKH;

«2» - nomyuieHsl 3 1 0ojee OmUO0K WK paboTa HE BBIIIOJIHEHA.

Pa3nes1 6. BoIIONMOHHASA 0MOJIOTUS
Tema 6.2. Mukpo3Borouusi. Makpo3sosaonus

IIpakTHyeckoe 3ansiTue 7
«Bun. Kputepuu Buzia 1 €ro cTpykTypa»
He.]'lb: 3aKpCIIUTh HA MPAKTUYCCKUX IMPUMCEPAX 3HAHUA CTYACHTOB O KPUTCPUAX BHIAA U €ro

CTPYKTYpE.

I[pakTHyeckas 4acTb padoThI



Xog paboThI:
1. BHuMaTeapHO MPOYUTANTE TEOPETUUECKUE CBEICHUS

2. BelnuiuTe NOHITHS: BU, ITOITYJIALIUA.

3. Ha ocHoBanuu Matepuaia cCoCTaBbTe BE TaOMMIbI 1 1 2

4. 3anonHuTe TaOIUIIBI, UCTIONB3YS (OTOPENPOAYKIIMH KUBOTHBIX U U3y4dasi ONMHUCAHUS KUBOTHBIX
OJTHOTO BUJIA.

5. CnenaiiTe BBIBOJ, OXapaKTEpU30BaB YCJIOBHS, HEOOXOOUMBIC NJISi OMpeNelIEHHON BHIIOBOM
MIPUHAJICKHOCTH.

Tabmuna 1
Kputepuu Buna

[Ipu3naku, Kpatkas xapakrepuctuka [Ipumepsr
OTIPEACIISIONINE BUJ

Mopdonoruyeckue

duznonornueckue

I'eneTnueckue

buoxumunueckue

DKOJIOTHUECKUE

I'eorpaduueckue

Saganue Ne 2.

Heo0xoanMo onpenennTs 0 KaKOM KPUTEPUHU BUIA UJIET pedb B 3ajade.

1. KneBep mon3yuuii IBETET ¢ CEPEIUHBI Masi IO OCEHHU, OTIBUISIETCS [IIMEIISIMHU.

2. JIBe mopoabl KPOJIMKOB HUMEIOT OJAMHAKOBOE YHCIO XPOMOCOM (44), HO HE CKpELIMBAIOTCS
MEXIy COOOM.

3. XBom oOpa3yeT aBa BuAa MoOeroB — BeceHHHE W JeTHHEe. COOPIIMKOB JIEKAPCTBEHHOTO
PaCTUTENHLHOTO CBHIPhS UHTEPECYIOT TOJIbKO JieTHUE mobderu. OHU 3eJIeHOro IBETa, COCTOST U3 TOHKOTO
ctebuist ¢ OyTOHYATO PACHOIOKEHHBIMH BETBIMU. BeTBU HampaBiieHbl BBEPX M HATOMUHAIOT €JI0YKY.

4. benblii MeIBEIb KIMEET T'YCTYIO O€Iyro mepcTh. Macca s)KUBOTHOro MoxkeT gocturarb 1000 kr, a
JUIMHA Tejla — 3 M.

5. JlomoBas Mblb — MiekonuTaromee poaa Meimm. Mcxoansiii apean — CeBepHas Adpuka,
TPONUKH U cyOTpornnku EBpa3um; Beiies 3a 4EIIOBEKOM PacpOCTPaHHIACH TOBCEMECTHO.

6. Knect—enoBuk nmeeT TOHKUN YyAOOHBIA ISl AOOBIBAHUS CEMSIH KIIIOB, a KJIECT-COCHOBUK -
TOJICTBIM, MACCUBHBIN, TO3BOJISIOIINN €My JOOBIBAaTh CEMEHA U3 COCHOBBIX IIHIIEK.

7. Uepnas BopoHa oburtaer B 3amagHoii EBpome, a cepas BopoHa — B Bocrounoit EBpome u
3anagHoit Cubupu.

8. YCcTaHOBJIEHO, YTO O] HA3BaHUEM «UEPHAs KPbICa» CKPBIBAIOTCS JBa BUAA-IBOMHMKA: KPBICHI C
38 u 42 xpoMocoMaMu, OHU HE CKPELIUBAIOTCS MEXTYy COOOM.

9. 3asn-0ensik 3MMON MEHSIET MeX Ha YHUCTO Oenblil. 3asi-pycak 3uMoii He Oeneet. Jlanku y Hero
YK€ U KOopode, 4eM y 3aifia-0enska. ITO JaeT BO3MOXKHOCTh €My OBICTpO OeraTh MO HErayOOKOMYy U
TBEPAOMY CHETY.

10. bonpmias cuHMna I THE3Aa BBIOMpAET OOBIYHO TIyOOKOE€ AYIUIO B HIKHEW 4acTH CTBOIIA,
oOpa3oBaBIieecsi B pe3y/bTaTe BBITHUBAHUS CydKa ApeBecHHbl. CHHUIA-TAaMYKa MPEINOYUTAET CTPOUTH
JYTIJI0 caMa, BBIIIUIBIBAS MOJIOCTH B TPYXJISABBIX HIIM CTapbIX CTBOJIAX.

11. Yepnsle menseau, wim Oapubanbl, Menpde Oypbix. Mopaa y HUX CBeTNIO-Oypasi, Ha TPyAH
uMeeTcsl HeOOJIbIIIOE CBETIIOE MATHO. DTUM MSATHOM OHHM HAlIOMHUHAIOT TUMAIaCKUX MEIBEICH.

12. Y mHOTHEX 1p030¢hui ciepMa 0co0ei 4yKOoro BUa BHI3IBAET UMMYHOJIOTHUECKYIO PEAKIHIO B
MOJIOBBIX MYTSAX CAMKH, YTO MPUBOJUT K THOEIH CIIEPMATO30HMI0B.

13. JItoTUK enKuil pacTeT TOJIBKO Ha MOJISHE, JIIOTUK MOI3y4YUuid BIOIb JOPOTH.

Crenaite BBIBOJBI.

KonTposbHbIe BOIPOCHI:

1.IToueMy ycTaHOBJIEHHE BUAOBON MPHUHAJICKHOCTH HEBO3MOXKHO TOJBKO [0 OJIHOMY U3
KpuTepueB Buja’?



2. Tlouemy cCymecTBYIOT BHUJBI, CXOJHBIC, Ka3ajoch Obl, IO BCEM IpPU3HAKaAM, HO HeE
CKpelIuBaromuecs?

3. UTo HEOOXOMMO YYUTHIBATH JIUIsl YCTAHOBIICHHS BUIOBOM MPUHAICKHOCTH?

4. Kak MOXXHO OIpeNeTTUTh MPUHAICKHOCTh 00BEKTA K ONPEICTICHHOMY BHITY?

Kpurtepuu onenuBanus:

«5» - Bce OTBETHI BEPHHBI;

«4» - nomyluieHa ofHa OlnOKa;

«3» - monyiieHsl 2 oNIMOKH;

«2» - nomyieHsl 3 1 0oJee OmUOOK WK paboTa HE BHITOTHEHA.

Kontponupyembie komnerenuun: OK 01, OK 02, OK 04

Paznes 8. OpranusmMsl U OKpy:KaloLas cpeaa
Tema 8.1. Ikosorus kak Hayka. Cpelabl )KHM3HU. JKOJIOTHYecKHe (PaKTOPbI

IIpakTH4yeckoe 3ansiTue Ne8
Tema: BzaumoaelicTBUs B DKOCHCTEME

I_[e.m>: BBISIBUTD MHOFOO6pa3I/I€ MCXKBUJOBBIX B3aI/IMOOTHOIHeHI/II\/JI, OnpeaAcCiInTbL MX 3HAUYCHHC B
IpUupoac U )XU3HU YCIIOBCKA.

I[IpakTuyeckas 4acTh padoThl

Xog paboThI:

1. Bammarenpao nipountaiite § 19 yueOHuka bruonorus: 11-i kimacc: 6a30BbIi YPOBCHB: YICOHHUK /
B. B. Ilaceunuk, A. A. Kamenckuit, A. M. Py61oB [u ap.]. (c. 150-159).

2. Ha ocHoBanmm Marepuanga ydeOHWUKa cocTaBbre TaOmuiy «THIBI  OUOTHYECKUX
B3aWMOOTHOILIECHUI.

3. CnenaiiTe BBIBOJ, OXapakTEpU30BaB YCJIOBHS, HEOOXOOUMBIE NJSl OMpENeIEHHON BHIOBOM
MIPUHA]JICKHOCTH.

Tabmuua «Tunsl OMOTHYECKUX B3aMMOOTHOIICHUIT».

Tun B3anMOOTHOIIEHH Onucanue Mpumep

2. HazoBuTe THIIBI OMOTHYECKMX OTHOIIECHHH, KOTOPhIE MOTYT TPOSIBISATHCS IPU B3aUMOJICHCTBUU
napbl OpraHU3MOB:

a) KOPOBa — YEJIOBEK;

0) OOJIBIIION MECTPHIN AATET — €Ib;

B) KHIIICYHAS MMaJ04Ka — YEJIOBEK;

r) ppi0a npuIHIana — aKysa;

1) 4eJI0BEK — KPOBOCOCYIIUN KOMap;

€) JIoch — OenKa;

) BOJIK — BOPOH.

3. U3 mnpemiokeHHOTO CIUCKa COCTaBbTE Iapbl OPraHU3MOB, KOTOPbIE B TIPUPOJIE MOTYT
HAXOJMTHCS B MyTYQJIMCTHYECKUX (B3aUMOBBITOTHBIX ) OTHOIIICHUAX MEXITY cO00i (Ha3BaHUs OPraHU3MOB
MOYKHO HCIIOJIb30BaTh TOJBKO OJMH pa3): myena, I'puO MOAOEPE30BHK, aKTHHHA, TyO, Oepes3a, pak-
OTHIECTIbHUK, OCHHA, COMHKa, KJeBep, I'PHO IOJOCHHOBHUK, JIHIA, KIYOCHBKOBBIE a30T(UKCHUPYIOIINE
OakTepHu.




4. CnemaiiTe BBIBOIBI

KonTpoabHbie BOpochI:

1. B uem cocTOHT 3BOMOLIMOHHOE 3HAYCHHE OMOTUYECKUX OTHOIICHUH MOMYNALNNA B dKocucTeMe?

2. MOFYT JIN pa3HBIe BHUIbI 3aHUMATh OI[Hy 3KOJ’IOI‘I/I‘-I€CKYIO HI/IHIy‘7 MO)KGT JIM OAWH B/ 3aHUMAThb
paszHble 3KoJIorudeckre HUImu? OT 4ero 3To 3aBUCUT?

3. Kakoe 3HaueHne UMEIOT IKOJOTMUECKHE HUIIIN B )KM3HU cO00IIecTBa?

Kpurtepuu onenuBanus:

«5» - Bce OTBETHI BEPHHBI;

«4» - nonyluieHa ofHa Oln0Ka;

«3» - monyIiieHsl 2 oNInOKH;

«2» - nomymieHsl 3 1 0oJee OmUOOK WK padoTa HE BHIITOTHEHA.

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

Pa3nen 9. CoobuiecTBa M IK0JI0THYECKHE CHCTEMBI
Tema 9.1. CoobOuiecTBa Opranu3mMoB, 3kocucTembl. [Ipupoanbie 3KoCUCTEMBI

IIpakTnyeckoe 3ansitue Ne9
KpyroBopot BemecTB U peBpallleHle YHEPTUH B IKOCUCTEME
Henab: HayuyuThCs pelIaTh MPAKTUKO-OPUEHTHUPOBAHHBIC pacueTHbIC 3a/JaHUsi 10 IEePeHOCYy
BEIICCTBA W JHEPTrUU B IKOCUCTEMAX C COCTABJICHHEM TPOPUYECCKUX IETeH M MUpaMu] OMOMACCHI H
SHEPTUH.

I[pakTyeckas 4acTb padoThI

Xox paboThI:

3aganmne 1. CocraBiieHHe Henel NUTaHASA

1. CocTaBbTe MUIIEBYIO LIETIH U3 MPEAJIOKEHHBIX OPraHU3MOB M YKQXXUTE KOHCYMEHT BTOPOTO
MOPSI/IKA: TYCEHHUILIbl, CHHULIbI, COCHBI, KOPIIYHbI

2. CocTaBbTe CXeMy LIETIH MMUTAHUS, XapaKTEePHOU i OOJIOT, 3Hasl, YTO €€ KOMIIOHEHTAMHU MOTYT
ABIATHCA KAaKUE-TMOO HX MPEIIOKEHHBIX OpraHu3MoOB: sicTpeO, 0abouka, NATyIIKa, CTPEKo3a, YK,
pacTeHne, Myxa. YKaKHUTe, KaKOW KOMITOHEHT TaHHOM IIeTTH MOKET HarnOoJIee YacTo BKIIFOYATHCS B IPYTUE
LENH MUTAHUS.

3. Kakume wu3 NepeuuciIeHHBIX OPraHM3MOB HKOCHUCTEMbI TaWTd OTHOCAT K MPOIYLICHTaM,
MEePBUYHBIM KOHCYMEHTaM, BTOPUYHBIM KOHCYMEHTaM: OaKTepHM THUEHHS, JIOCh, €lib, 3asll, BOJIK,
JIMCTBEHHHUIIA, PHICH?

4. CocTtaBbTe LIENb NUTAHUS U3 4 WK 5 3BEHBEB.

5. [IpuBenuTe mpuMep MUILEBOM €T JETPUTHOTO TUIA (HE MeHee 3-X 3BEHbEB)

6. K xakuM Tpopu4ecKUM YPOBHSIM OTHOCSTCS CIIEAYIOLIME OPTaHU3MBI: 3asi-OelsK, JTUcCHIla
OOBIKHOBEHHASI, JIOCh, JICCHBIC TPABBI?

7. CpaBHUTE JIBE LIENHU MUTAHUs, ONPEIEIUTE YEPThI CXOICTBA U Pa3IUUUsl.

—)  Kuesep - kponuk — BOJIK;

—)  PacrurenpHBIi Onaja — JOXKIEBOW YEPBb — YEPHBII P03/ — ACTPEO — MepENeNITHHK.

3aganue 2. OLeHUTE CPOK MCUEPIIAHUS MPUPOIHOIO pecypca, €CIU U3BECTEH YPOBEHb N00bIUU
pecypca B TEKyIEM rofy, a MOTpedIeHHe PecypcoB B MOCIEAYIONINE robl OyAeT BO3pacTaTh C 3aaHHON
CKOPOCTBIO NPUPOCTA €KEroAHOro norpedienus. Kakoit npupoaHblil pecypc UMEET caMblil JOITUN CPOK
MCYEPIIAEMOCTH U KAKOW — HAUMEHBIINI?

Taomuna 1 - UcxoaHuble JaHHEIE



3anac pecypca Q, JloGwrua pecypca ¢q, Ipupoct obrema
Pecypc ML T MDA T /ron oTpedIeHus pecypca
TP, % B TOxI
Kamennsiit yromns 6800 3,9 2
[Ipuponnsiii ra3 280 1,7 1,5
Hedtn 250 3,5 2
Kenezo 12000 0,79 2,5
docdop 40 0,023 1,8
Menb 0,60 0,008 1,7
uak 0,24 0,006 1,3
CauHell 0,15 0,004 2.2
ATrOMUHMH 12 0,016 1,6
Ypau 300 0,2 2

HJ’IH pacucTa BOCIIOJIb30BATLCA (1)OpMy.]'IOI71 CYMMBI YJICHOB pAda FeOMeTqueCKOﬁ IMpOrpeCcCun:
¢ t

(1+555) -1)
Q= 0 (1)
rae Q — 3amnac pecypcos, )
¢ — rojioBas 1o0bIYa pecypcea,
TP — nipupoct norpebieHus pecypcea,

{ — 4UClo JIET.

JlorapudmupoBanne Boipakenus it O maerT cueayromylo (GopMyly s pacdera Cpoka
VICYEPIIAHUS PECypea;
“=ff.'-ﬁ}+ 1
t = 2 2
(14—} @)

CrenaiTe BBIBOJBI

KoHTposibHbIE BOPOCHI:

1. Kakyro posib urpatot nTHiibl B OuoneHose jeca? [lpuBenure He MeHee TpeX NPUMEPOB.

2. Ilouemy pacteHus (IPOIYLEHTHI) CUMTAIOTCS HAyalbHBIM 3BEHOM KPYIOBOpPOTa BELIECTB U
IIPEBPALICHUS SHEPTUU B IKOCUCTEME?

Kpurtepuu onenuBanus:

«5» - Bce OTBETHI BEPHHBI;

«4» - nonyluieHa ofHa Oln0Ka;

«3» - momyIiieHsl 2 oNInOKH;

«2» - nomymeHsl 3 1 0oJee OmMOOK WK pabdoTa HE BHITOTHEHA.

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



IlepeyeHb BONPOCOB /1Jisl MOATOTOBKH K MPOMEKYTOYHOM aTTeCTalMu
(KOMILIEKCHBIH 324€eT € OLEHKOMH)

3aaun ¥ METOJIBI 001Iel OHoToTHH
YpoBHU OpraHU3aIUu KUBOK MaTepuu. JKUBbIE CUCTEMBI U UX CBOMCTBA.
XHUMHUYECKUN COCTaB KJIETKA. MakpossieMeHTbl. MUKpPO3JIEMEHTHI.
Heopranmndeckue BemiecTBa: BoJia 1 MUHEPAJIbHBIE BEIIECTBA
Benku. Ctpoenue, cBOMCTBa U (YHKIHH OCIIKOB
VYieBopl, X CTpOeHUE U PyHKINU
Jlunuael, X cTpoeHHUE U YHKITUH
Hyxneunossie kucnotsl: JIHK u PHK (ctpoenue u ¢hyHKIHH)
®epMeHTHI — OMOJIOTHYECKHUE KaTalu3aTophl

10. AT®. Butamunsl

11. OcHOBHBIE TIOJIOKEHUS KJIETOYHOW TEOPUHU, €€ 3HAYCHUE

12. TlpokapuoTtuueckas kieTka (OpraHouabl, X QyHKIIHH)

13. Dykapuornueckas KjieTka (OpraHoH/Ibl, UX QYHKLINN)

14. KnerouHoe s1po. XpoOMOCOMBI

15. CpaBHuTENbHAs XapaKTEPUCTUKA KIETOK 3yKapuoT

16. OOMeH BelIecTB U MPEBPALLCHUE SHEPTUU B KIIETKE

17. DuepreTnueckuii 0OMEH B KJIETKaX PACTCHHUN U )KUBOTHBIX, €r0 3HAYCHNE

18. Tumsl kieroynoro nutanus. PoTocuHTE3. XeMOCHHTE3

19. Inactuueckune oOMeH: OMOCHHTE3 OenKa

20. Bupycsl, ux crpoenue u GyHKIMOHUPOBaHUE. Bupychl — BO30yIuTeNN OnacHbIX 3a0051eBaHUi

21. Jlenenue xieTku. JKM3HCHHBIN MUKII KICTKH. MHUTO3

22. Bugsl Gecnionioro pa3MHOKeHHs. VIcKyccTBEeHHOE KJIOHMPOBAaHHME OPraHU3MOB, €r0 3HAUCHUE
JUISL CEeJeKLIUU

23. IlonoBoe pazMHOxkeHHe. Meito3. Ctaguu meno3a W MPOLECChl, MPOXOIAIINEe Ha CTAAUSIX
Meno3a

24. T'ametorenes. OOpa3oBaHKe U pa3BUTHE MOJIOBBIX KIETOK. OIIOA0TBOPEHHE

25. VnauBuIyaabHOE pa3BUTHE OPTaHU3MOB — OHTOTCHE3. DMOPHUOHAIBHBIN TEPHOI.

26. IlocTaMOpHOHATBHOE PA3BUTHUE: MPAMOE U HETIPSIMOE

27. Ucropusi CTaHOBJICHUS U Pa3BUTHSA TEHETUKH Kak Hayku. OCHOBHBIC TOHSTHS W CHUMBOJIBI
TeHETUKH.

28. Ilepserit 3akon ['peropa Menpens.

29. Bropoii 3akoH ['peropa Mennens

30. Amnanusupyroniee ckpemuBanue. Hemomnoe noMuHupoBaHue.

31. Tperuii 3akoH I'peropa Menaens

32. XpomocomHast Teopust T. Moprasa u cliemjieHHOe HacjeloBaHue. 3HaYeHHE KPOCCUHIOBEpPA.

33. T'eneruka uenoBeka. MeToabl H3Y4EeHHSI HACJIEICTBEHHOCTH YeENIOBEKAa, HACJEICTBEHHBIC
3a0oseBaHusl, UX MPO(UITAKTHKA

34. HacnenctBeHHass M3MEHYHMBOCTh, €€ BUIBL. Buabl myranuii, ux npuuuHbl. Pons MyTtanuii B
9BOJIIOLIMM OPTAaHUYECKOT0 MUpPa U CENEKIUN

35. MonudukannoHHast U3MEHUNBOCTD, €€ 3HAYCHHE B KU3HU OpraHU3Ma

36. Pa3BuTHE SBOJIIOIMOHHBIX UJIEH B JOJIAPBUHOBCKUMN MTEPUOI.

37. DBomounonHoe yuenue Y. JlapsuHa (IpeanoCchuIK, CYIIIHOCTh, 3HAYECHHE).

38. JIBumKyIiue CHUIIbI SBOMIOIHH, UX POJIb B 00pa30BaHUU HOBBIX BHJIOB

39. MuxkposBostonus (KOHUENIHS BUAA, €ro KPUTEPUU U MEXaHNU3M BUJ1I000pa30BaHNUs).

40. MakposBountonus (aJeoHTOIIOTUYECKHE, CPABHUTEIbHO-aHATUTHYECKHIE, YMOPHUOTIOTHIYECKUE
JI0Ka3aTeIbCTBA 3BOJIOIMHY OPraHU4YECKOI0 MUPA).

41. OcHOBHbIE HANPaBJICHUS YBOIIOLNU. bruonornyeckuii mporpecc u perpecc.

42. I'umoTe3bl BOSHUKHOBEHUS KU3HHU Ha 3eMJI€.

43. OcHOBHBIE 3Talbl 3BOJIOLUU YEJIOBEKA.

44. JloxazareiabCTBa POJCTBA YETOBEKA U KUBOTHBIX.
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45. YenoBeyeckue pachl.

46. Dxomorus KaK HaykKa, GaKTopbl CPe.Ibl

47. DKOJIOrHYECKHE cOo0IIeCcTBa

48. Buapl B3aMMOOTHOIICHUI OPraHU3MOB B SKOcUcTeME. [IuIeBpie enu B 3KOCUCTEME
49. KpyroBopoT BELIECTB U MIPEBPAILICHUE SHEPTUU B IKOCHCTEME

50. B3aumMocBsi3p TpHUpPOABI M OOWIECTBA. AHTPOIOIeHHOE BO3ICHCTBHE HA MPHUPOIHBIC
OHOIreOLCHO3EI.

51. Yuenue B.U. Bepuaackoro o 6mochepe. Hoocdepa.

52. Cenexuus (3a7aud, METOJbI, JOCTHXKEHUS, CPAaBHEHHE HCKYCCTBEHHOTO M E€CTECTBEHHOTO
otOopa).

53. BbuorexHoNOrHs KaK HayKa U OTpacib MPOU3BOJCTBA



Ipunoowcenue
Tumnosoii BapuaHT 1J1d 3a4eTa

Bapuanr 1

HNucrpykuus ajst 00y4arouuxcs

KomrutekcHblii 3a4€T ¢ OlIeHKOW BKJIIOYaeT 4 3ajgaHus M0 OMOJOTMM U XMMHUHU M TPOBOAMUTCS B
yctHOU (popme. Kaxkioe 3aianue oneHMBaeTcsi MakCUMalbHO B 5 6aiioB. Ha moarotoBky orBeTa gaéres
30 munyT. Ilpu BBINMOTHEHUH 3aJaHUN TEOPETUUYECKOM YaCTU Bbl MOXKETE MOATOTOBUTH TUIAH OTBETA.

Pemennie 3ama4 qOMKHO OBITH MPUBEIEHO MOJHOCTHIO, 3alIMCAHBl YCIIOBUS U UCXOTHBIC JaHHBIE,
pelIeHre TOKHO CONPOBOXKIATHCS PAa3BEPHYTHIMU MOSICHEHUSIMH, HEOOXOIMMO TIPUBECTH B OOIIEM BUIE
BCE HCIOJNIb3yeMble (HOpMYIbl; OOBSCHUTH U MOTHUBUPOBATH BCE JCWUCTBUA IO XOYy PEIICHUs, CAETaTh

3alIucu HCO6XOI[I/IMBIX ypaBHCHI/Iﬁ XUMHUYCCKHUX pCaKHHﬁ. ITocne PCIICHUA Kﬂ)KI[OfI 3aJa4n

JIOJDKEH OBITH 3amicaH OTBeT.

[Tpu BEIOTHEHUH 33JJaHUH 110 XUMHUH JTOJDKHBI OBITh IPUBEICHBI BCE HEOOXOAMMBIE XUMUYCCKUE
dbopMynbl OpraHMYECKMX M HEOPraHWYEeCKUX COCAMHEHUU, 3alucaHbl Bce TpeOyemble YpaBHEHHUS
XUMHYECKUX peakiui. JomkHBI OBITh yKa3aHbl HAa3BaHHS BEIISCTB, BCTYIUBIIUX B PEAKIHIO H
MPOAYKTOB peakluuu. 3aJaHusl SBISIFOTCS CTaHOAPTHBIMH JUIsl Kypca OHOJNOTMHM M XUMHUHU CPEIHEro
(momHOTO) 0011IeT0 0OpPa30BAHMSL.

Kpurepun oneHku

Otmertka (O1eHKA) KonmuecTBo npaBMIIBHBIX Konmu4ecTBO MpaBHIIBHBIX OTBETOB B
OTBETOB B % Oasmax
«5» (OTJIMYHO) 86—100 18-20
«4» (xopor1o) 7685 16-17
«3» (YIOBIETBOPUTEILHO) 61-75 12—-15
«2» (HEY/10BIETBOPUTEILHO) 0-60 0-11

Bpems BoinosiHenus 3aganuii — 90 MUHYT

1. OcHOBHbIE I0JIOKEHUS] TEOPUM XMMHYECKOI0 CTPOeHUs oprannyeckux semects A.M. bytieposa.
XuMuyecKkoe CTpoeHHe KaK MOPS/I0K COeJUHEHHs U B3aHMHOI'0 BJIMSHUSA ATOMOB B MOJIEKYJ1aX.

2. IlepuoamyecKuii 3aK0H M NMepHOANYECKAs cHCTeMa XUMHYecKUX 3j1eMeHToB JI. U. MeHneneeBa Ha
OCHOBe IIPe/ICTABJIEHUI 0 CTPOEHMHU ATOMOB. 3HAYEHUE NePHOAUYECKOI0 3AK0HA LISl PAa3BUTUSI HAYKHU.

3. 3agauyu U MeTOABI 001Ieil OHOJIOTHH.

4. Pa3BuTHe 3BOTIONVOHHBIX W€l 10 1apBUHOBCKOI0 NEPHOAA.

ITaJIOHBI OTBETOB
K04 k orBeTam 11 Bapuanta Nel

Bapuanr 1

Bonpoc 3. O6mas 6uonoruss — Hayka, U3ydaroliasi OCHOBHbIE U OOIKE ISl BCEX OPraHH3MOB
3aKOHOMEPHOCTH WX ()YHKIIMOHHPOBAHUS B Tporecce ku3HW. OHA CHCTEMaTH3UPYET 3HAHUS O YKUBOU
MPHUPOJIE, BHISIBIAET OOIIME MPUHIIMITBI OPTaHU3AINH JKU3HH, MEXaHU3Mbl OMOJIOTUYECKUX MPOIIECCOB U
SIBIICHUH, a TAK)KE TYTH Pa3BUTHUS OPTaHUICCKOTO MUPA.

3amaun 00Iell OHOJIOTHH:

e l3yuyeHune OUONOTHYECKUX 3aKOHOMEPHOCTEH — pAaCKpBITUE CYIIHOCTH >KU3HH U €€
MIPOSIBIICHU C TEJIbIO TIO3HAHUS U YIIPABJICHUS UMHU.

e PackpbiTHe 00IUX CBOKCTB )KUBBIX OPTaHU3MOB U OOBSICHEHUE TIPUYUH UX MHOTO0Opa3HsI.

¢ BrisBieHue cBsI3eil MEKIy CTPOCHUEM OPTaHU3MOB U YCIOBUSMU OKPYKAIOIIEH Cpebl.

e [lI3ydyeHHWe BOIPOCOB BO3HUKHOBEHUS JKM3HM HAa 3eMJie W 3aKOHOB €€ pa3BUTHUSA
(9BOJIIOIIMOHHOE YUYCHHE).

e UccnenoBanue YpOBHEW OpraHu3alldd KUBOW Marepuu (MOJEKYJSPHBIN, KJIETOYHBIH,



TKaHEBBIH, OPraHM3MEHHBIN, TOMYJIALMOHHO-BUOBOM, IKOCUCTEMHBIN

e PanuoHaibHOE UCIOJIB30BAaHUE, OXPaHa U BOCIIPOU3BOICTBO IPUPOBI.

OO0mme MeToabI:

o Haluronenne — 3angaHUpOBaHHOE M IieJIEHANpaBlIeHHOE BOCHpUATHE O00BEKTa (mpolecca,
ABJICHHA) ¢ (QUKcanueil pe3ynpratoB. MccienoBaTens HE BMEIIMBACTCS B MPOLECC, a JHIIb (PUKCUpYyeT
¢axTbl. Mcnonb3yercst B 00TaHUKE, 300710I'MH, 3KOJIOTHH, IIUTOJIOTUH.

e Omnmcanme — (QuKcanus pe3yabTaTOB HAOMIOAEHUA C TOMOIIBIO CIOBECHOTO WM
rpapuueckoro opopmiieHus. Ilpumensiercss mpu U3y4YeHUM HOBBIX BHJIOB, ONMCAaHUM WX BHEIIHETO
CTPOEHUS U OCOOCHHOCTEH IMOBECHHMSI.

o CpaBHeHMe — cCOINOCTaBJIeHUE OOBEKTOB (OPraHU3MOB MJIM HX YacTeW, MPOLECCOB) I
HAXOXIEHUSI CXO/ICTB U PA3JINYMH, BBISABICHHUS OOLINX 3aKOHOMEpPHOCTEH. JISKUT B OCHOBE CHCTEMAaTHKH,
KJICTOUHOU TEOpUH, IOMOTaeT YCTaHABIMBATh POJCTBEHHBIE CBSI3U MEX/1y OpraHU3MaMHu.

e JKcHepUMeHT (OmbIT) — H3Y4YeHHE OOBEKTAa WJIM SIBICHUS B 33JaHHBIX YCIOBHUSX, IPU
aKTMBHOM BMeIIATEIbCTBE HccienoBatens. [lo3Bossier ycTaHaBIMBaTh NPUYMHHO-CIEICTBEHHBIE CBSI3U U
MIPOBEPATH TUIOTE3HI.

e MopeanpoBanne — co3faHue Konuil (MoJeneil Win MakeToB) Ul M3y4eHUs OOBEKTOB WM
nporeccoB. Moxer ObITh 00pa3HBIM (Hampumep, pu3nyeckass MOIEIb MOJEKYIIbI) MM MaTeMaTHYECKUM
(c ncnoabp30BaHUEM KOMITBIOTEPHBIX Mporpamm). [1o3BosisieT mporHo3upoBaTh MOCIEACTBUS IPUPOIHBIX U
TEXHOT'€HHBIX KaTacTpod, U3MEHEHUSI B SKOCUCTEMAX U JIp.

o MHcropuueckmii MeToq — U3y4YEHHME XO/la UCCIIEIyeMOro Ipolecca WiId pa3BUTUA 00BbEKTa B
reosiornueckoM BpemeHu. HarleneHn Ha BbIsiBI€eHHE 00X 3aKOHOMEPHOCTEHN IBOJIIOLIUY.

YacTHbIe MeTO/IbI CBSI3aHbI ¢ KOHKPETHBIMU oOnacTsiMu 6uosioruu. Hanpumep:

e Mukpockonusi (CBETOONTHYECKAs, SJCKTPOHHAs) — H3YyYEHHUE MHUKPOCTPYKTYp KIIETOK,
BHUPYCOB, MAKPOMOJIEKYI.
o buoxuMmnyeckuii MeToq — aHAIN3 XUMHUYECKOTO COCTaBa M OMOXUMHYECKHUX IPOIECCOB B

KHUBBIX OPTaHU3MaX.

o T'eHeasiornyeckmii MeTol — COCTABIICHHE W aHAIHU3 POIOCIOBHBIX JUIS BBISIBICHUS XapaKTepa
HACJIETOBAaHUS ITPU3HAKOB.

e Crarucrtuueckuii Merox — cOOp W aHAIW3 YHUCIOBBIX IOKA3aTeNeH JUIsl OMpeleTCHHS
JUHAMHKH, IPOTHO30B U MIPUHSITHS MEP.

Taxxke B OMOJOTHM TPUMEHSIOTCS CHCTEMHBIH MOAXO0X (PAaCCMOTPEHHME JKMBBIX OOBEKTOB KaK
CUCTEM C ONpeAeNEHHBIMU B3aMMOCBS3SMH) M abcTparnpoBaHue (OTBJICYCHHE OT HECYIIECTBEHHBIX
CBOMCTB ISl YIITyOJEHHOIO N3yUEHUS BAXKHBIX XapaKTEPUCTHUK).

CoBpemeHHass OMOJIOTHS aKTHMBHO HUCHOJb3YeT JOCTM)KEHUS APYTrUX HayK — (U3HUKH, XUMHH,
MaTeMAaTUKH, a TAK)KE METOJIbI U3 CMEXKHBIX o0yacTei (Onodusmka, OMOXuMus, ONOKHOCPHETHKA H . ).

Bonpoc 4. JlogapBUHOBCKUN TEpUO Pa3BUTHUS IBOJIOIMHOHHBIX HJCH OXBAaTHIBAET BpeMs IO
nyOmukaru padoter Yapne3a [lapeuHa «O NPOUCXOKICHWH BUIOB MYyTEM E€CTECTBEHHOTO OTOOpa» B
1859 romy. B 3TOT mepuoi HakalMBaJIMCh 3HAHUA O NpoOLiECCaX Pa3BUTUS OPraHUYECKOrO MHpA,
(bopMUPOBATUCH pA3TUYHbIC KOHIEHINH, XOTsI CTPOMHOM T€OpUH HBOIIOLUU eIlé He ObLIO.

AHTHYHBIE UAEH

Hekoropeie apeBHerpedeckue (Quiiocodnl BBICKA3bIBATU MBICIA O BO3MOXXHOM HM3MEHEHHH U
YCIIOKHEHUH )KUBBIX OPTraHU3MOB:

IMIEAOKII CO3/1al Teoprto MU(OreHHOH 3Bomtoiuu. OH paccMaTpuBal MOSBICHUE OPTraHUUYECKHUX
CYILECTB KaK CIIly4alHbIN IIPOLIECC, a TAKKE OTMEYAJI, YTO MEHEE COBEPLICHHBIE CYIIECTBA IIPEAIIECTBYIOT
0oJiee COBEPIICHHBIM. JTH UK MOYKHO CUUTATh MPEABOCXHUIIICHUEM TEOPUH 0TOOpA U IBOIIOIHH.

A”akcumaHap MuJeTcKU# Npeanojaral, 4ro 4YejJOBEK IIPOM3OMIEN OT BOJIHBIX OpPraHU3MOB,
BO3MOJKHO, CXOXKUX C pbl0aMu. OH Takke U3ydan SMOPHOHBI PA3JIUYHBIX KUBBIX CYIIECTB U 3aMETUJI, UTO
Ha paHHUX dTanax pa3BUTHUS MOTOMCTBO MOYTU KaXKAOTO >KUBOTHOT'O HAIIOMUHAIIO PHIOY.

ApHCTOTE/IBb CO3/1aJl «IECTHULY CYIIECTB» — HEPAPXUUYECKYI0 CUCTEMY PACHOJIOKEHUS KUBBIX
OpPraHU3MOB OT HEKUBBIX Tell K PACTEHMSIM, 3aTE€M K KHBOTHBIM M YEIIOBEKY. XOTS €ro B3INIAIbI ObUIH



UJCATUCTUYECKUMU, 3Ta UJIes MO3Ke MOBJIHIIA HA BOJIIOIMOHHBIE TEOPUU.

MeTtadguzndeckue B3IISIAbI U KPeaMOHU3M

Jlo 1859 roma B ecTecTBO3HAHWU TOCHOJCTBOBATM MeTaU3MYeCKHe B3IUISIAbI, COINIACHO
KOTOPBIM SIBJICHUS U TeJa MPUPOAbI PACCMaTPUBAIUCh KaK HEU3MEHHBIE, U30JIMPOBAaHHbIC U HE CBSI3aHHBIE
MEXIy CO00H. DTH MpencTaBieHusi ObUIM TECHO CBSI3aHBI C KPealMOHU3MOM — YYCHHEM O TOM, YTO
MHOT000pa3ue OpraHuYecKOro MHpa — pPe3yJbTaT 00KECTBEHHOTO TBOPEHUSI, a BHJIBI JKUBOW MPHUPOIBI
HEU3MEHHBI CO BPEMEHHU UX TMOSBICHUS.

Tpancdhopmusm 1 nepBbie IBOJTIONUOHHBbIC KOHIIETIIUA

ComHeHMsSI B HEU3MEHHOCTH BUJOB IMPHUBEIM K BO3HHMKHOBEHHUIO TPaHC(OPMH3MA — CHUCTEMBI
B3MJIAJI0B 00 U3MEHSIEMOCTH U MpEeBpallieHuH (OPM PaCTeHU U KUBOTHBIX TOJ] BIUSHUEM €CTECTBEHHBIX
MIPUYKH.

Kopx Bropdon Bo @pannuu u Ipasm Jdapsun (nen Yapnbssa JapBrHa) B AHIVIMM BbICKa3bIBaJIU
naen 00 U3MEHEHUH BUIOB

Kan-batucr Jlamapk co3nan mepsoe 3BOJIIONHOHHOE ydyeHue B Hayaie XIX Bexka. B kuure
«Dunocohus 300I0TUNY OH U3TOXKUI CICAYIOLIUE UICH:

® JKM3Hb BO3HUKAET IYTEM CaMO3apOXKJIEHUS MPOCTEMIINX KUBBIX TE1 U3 BEIIECTB HEXHUBOU
IIPUPO/IbL, A JajbHEIIee pa3BUTUE UIET IO TyTH MIPOrPECCUBHOIO YCIOKHEHHSI OPraHU3MOB;

® CYIIECTBYET BHYTPEHHEE CTPEMJICHHE OpPraHHU3MOB K YCIOKHEHHIO U COBEPIICHCTBOBAHUIO
OpraHu3aluy;

® TJIaBHBIN (H)aKTOp M3MEHUMBOCTH — BIUSHUE BHEIIHEW Cpebl: U3MEHEHHUS YCIOBUU (KIMMAT,
NUIIa) TPUBOAAT K USMEHEHUSM BUJIOB U3 TIOKOJIEHUS B IIOKOJICHUE;

e chopMyIHpPOBAI «3aKOH YNPAKHEHUS] M HeYNPAKHEHHUs] OPraHOB»: OpraH Pa3BUBACTCS B
MpolLecce IBOIIOLUU IIPU €ro MOCTOSIHHOM HCII0JIb30BaHUU;

e omnucad 3aKOH HAC/eI0BAHHUSI NMPHOOPETEHHBIX NMPU3HAKOB: TIOJE3HBIE MPHUCIOCOOICHUS
HACJIETYIOTCSI U CTAHOBSITCS MOCTOSIHHBIMU IPU3HAKAMU BUJIA.

Jlamapk paszmenus >KMBOTHBIX Ha JIBe OOJNIbIIME Tpymmbl: OECIO3BOHOYHBIX U MO3BOHOYHBIX, a
TakKke BBEJ MOHATUE TPAJALUUA — MOCTEIIEHHOTO Pa3BUTHA OT MPOCTOTO K CIIOKHOMY.

Kapa Jlunmeit (1707-1778 rr.) cHcTeMaTH3UpOBAT KHUBBIC OPraHHU3MBI, BBEI OHHAPHYIO
HOMEHKJIaTypy, HO CUMTAJ BU/Ibl HEU3MEHHBIMH, CO3JJaHHBIMU TBOPLIOM.

K. KioBbe pasBuBan Teopuio KaracTpod, yTBepkzaas, 4ro cMeHa (OpM >KHUBBIX CYyIIECTB
IIPOMCXOJUT HE IIOCTENIEHHO, a CKaykaMu Onarofapss pe3KuM H3MEHEHHSIM YCIOBUH cpeabpl —
Karactpodam.

Takum o0Opa3oM, JOJAPBUHOBCKHI TEPHOJ] XapaKTEpU30BaJCs MOCTENEHHBIM HaKOIICHHEM
3HAHUW O Pa3HOOOpa3uWu KUBBIX OPraHU3MOB U IMOMBITKAMU OOBSCHUTH MX H3MeHeHue. OmHako [0
nosiBiieHus1 Teopuu Jlamapka He CyIIeCTBOBAIO IIETIOCTHON M MOCJeI0BATEIbHOM KOHIICTIIIUY YBOJIOLUH.
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