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1. HACITIOPT ®OHJA OINEHOYHbBIX CPEACTB

®DoH/T OLICHOYHBIX CPENCTB yueonozo npenmera OYI1.13 buonorus MokeT ObITh UCIIONB30BAH MPH
Pa3IMYHBIX 00pa30BaTEIbHBIX TEXHOJOTHSIX, B TOM YHCIIE U KaK JUCTAHIIMOHHBIE KOHTPOJIBHEIE CPEICTBA
IIPU JIEKTPOHHOM / AUCTAHIIMOHHOM OOYYEHHH.

B pesynbrare ocBoenust yuebnoro npenmera OVYII1.13 buonorus obyuaronuiicss JomKeH 00a1aTh
npeaycMmoTpeHHbIME OT'OC COO u ®I'OC CIIO mno cneruansHocTH 23.02.08 CTpOUTENBCTBO KEIE3HBIX
JIOpOT, TyTh ¥ MyTE€BOE XO3SHCTBO, CISAYIONUMHI YMCHHUSIMH, 3HAHUSMHU, KOTOPbIe (POPMUPYIOT OOIIHE U
npodeccuoHanbHble KOMIETEHIIMH, a TaKKe JMYHOCTHBIMH pe3yJibTaTaMH, OCBAaMBAaEMbIMU B pPaMKax
MIPOrPaMMBbI BOCITUTAHUSI:

Kon n
HaHMeHOBaHHeE
bopmMupyembix
KOMIIEeTeHI Ml

Ilnanupyemble pe3yJbTAThl 0CBOEHHSI Y4eOHOI0 MMpeIMeTa

.JII/I‘lHOCTHI)Ie, METalpeaAMETHLIC

MpeamerHbie

OK 01. Beibuparn
CHOCOOBI peLICHHS
3aa4
npodeccHuoHaAILHON
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOIro BOCIIMTAHMA:

- TOTOBHOCTb K TpyAY, OCO3HAHUE
LIEHHOCTU MacTepCTBa, TPYI0to0ue;

- TOTOBHOCTh K aKTUBHOMW JIESTEIILHOCTU

TEXHOJIOTUYECKOM u COIMAIBHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTH
MHHUIMHPOBATH, IUIaHUPOBATh u
CaMOCTOSITENIFHO ~ BBINIOJHSATH  TaKyIO
JIeATEIIbHOCTB;

- UWHTEpeC K pa3NIu4YHbIM  chepam

npodecCUOHAIbHON JesTeNbHOCTH,
OBnazeHue yHUBEpCAIbHBIMU YUEOHBIMU
IIO3HABATEIbHBIMU JEHCTBUIMMU:

a) 0a30Bble JJOTHYECKHe 1efiCTBHUA:

- CaMOCTOSTENIbHO (opMynupoBarh Hu

aKTyaJu3upoBaTh npobiemy,
paccMmaTpuBarh €e BCECTOPOHHE;
- yCTaHaBJIMBAaTh CYIIECTBEHHBII

MPU3HAK UM OCHOBAHUS JJI CpPaBHEHUS,
kiaccudukanuu u 00001IeHMS;

- ONpElNeNATh LEIH  JACATECIBHOCTH,
3a/1aBaTh NApaMeTpPbl M KPUTEPUU HUX
JOCTHKCHUS;
- BBUBIITh  3aKOHOMEPHOCTH U
IIPOTUBOPEUNs. B pacCMarpUBaEMBbIX
SBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTb,
OIICHUBAaTh COOTBETCTBUE PE3YJbTATOB
LEeJIsIM, OL€HUBAaTh PUCKH TOCIEICTBUN
JIeITEIILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MIPU
PEIICHNH )KH3HEHHBIX MPo0IemM

0) 0a3oBbIe HCCJIe10BaTeIbCKUe
neficTBUSA:
- BJIAJICTh HaBBIKAMH yueOHO-

HCCIIEI0BATENbCKON u MIPOEKTHOMN
JEATEIIBHOCTH, HaBBIKAMU pa3pelleHus

npo0em;

- BBISIBIIATh TPUYUHHO-CIICICTBCHHBIE
CBS3M W  aKTyaJIM3WpOBaTh  3aj1ady,
BBIIBUTATh THUIOTE3Y €€  PeIleHUs,
HaXOOUTh APTYMCHTBI JJIA

ITP6 1. ChopmupoBaHHOCTH 3HAHUIA
0O MecrTe U poinu  OHOIOTHUH
B CHCTEME HAy4YHOTO 3HAHUS;
(GyHKIMOHATBHON IpPaMOTHOCTH
YeloBeKa JJI PEIIeHUs YKU3HEHHBIX
npobiuem.

I1P6 2. ChopmMupoBaHHOCTH YMEHUS
pacKpbIBaTh coep)kaHue
OCHOBOIOJIAraroux OUOIOTHYECKUX
TEPMUHOB W  TIOHATHUH: JKU3HB,
KJIETKa, TKaHb, OpraH, OpPraHu3M,
BU]I, TTOTTYJISIIHS, IKOCUCTEMA,
ouorieHo3, Ouocdepa; merabonu3m
(oOMeH BemecTB

U TIPEBpAIICHHUE YHEPTUH ), TOMEOCTa3
(camoperynsmusi), OnocuHTE3 OeETKa,
CTPYKTYpHasi OpraHu3alus KHUBBIX
CHCTEM, JTMCKPETHOCTH,
caMoperymsus,
CaMOBOCTIPOM3BEICHHE
(penponykuus), HacleICTBEHHOCTb,
M3MEHYHBOCTh, DHEPro3aBHCHUMOCTH,
pocT U pa3BUTHE, YpPOBHEBas
OpTaHu3aIysl.

I1P6 3. ChopMHpPOBaHHOCTh YMEHUS
pacKpbIBaTh coep)kaHue
OCHOBOITOJIAra0NINX OMOIOTHYECKUX
TEOpUA U THUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYyTallMOHHOM,
JBOJIFOLIMOHHOM, IIPOUCXOXKICHUS
JKU3HU U YeJIOBEKa.

[1P6 4. ChopMUpOBaHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATA0IIHE
OuooruuecKue 3aKOHBI u
3akoHomepHocTu (I Mennmens, T.
Moprana, H.M. BasumoBa, DO.
T'exkens,

®. Mromnepa, K. bapa), rpanuisr ux
MPUMEHUMOCTH K KUBBIM CHCTEMAaM.
[IP6 5. [IlpuoGperenue omnbiTa
MPUMEHEHHUSI OCHOBHBIX  METOJIOB
HAyYHOTO TIO3HAHUS, MCIIOJIB3YEeMbIX




JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHH,
3a/laBaTh ~ MapamMeTpbl H  KPUTEPUHU
pEIICHUS;

- AHAJU3HMPOBATh IMOJYYEHHBIE B XOJIE
perieHus 3aJ1a41 pEe3yabTarHl,
KPUTHYCCKH OLICHUBATH 150:4
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMeTh TIIEPEHOCUTHb 3HAHUSA B
MO3HABATEIFHYID W TPAKTUYECKYIO
00J1aCTH JKU3HEACATEILHOCTH;

- yMeTb UWHTErPUPOBaTh 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00IaCTeH;

- BBUIBHTaTh HOBBIC HJEH, Ipejiararh
OPUTHMHAJILHBIE TIOJXO/IbI U PEIICHUS;

- CIOCOOHOCTH HX UCIIOIb30BaHUSA B
IMO3HaBaTeJIbHOU Hu COoIUaIbLHOMN
MIPAKTHKE

B OMoIOrnu: HaOIIOIEHNUS
nu OIInCaHusi KHUBBIX CHUCTEM,
MIPOLIECCOB W SIBJICHHIA, OpraHUu3alnuu

U TpOBENEHUS  OHMOIOTHYECKOro
IKCIIEPUMEHTA, BBIJIBIKCHUS
THUIIOTC3, BbIABIICHHUA 3aBHCHUMOCTHU
MEX/y UCCIIEyeMbIMH BEIUYHHAMH,
OOBSICHEHUS MOJTYYCHHBIX
PEe3yabTaToB

u  (GOpPMYIHPOBAHHUS BBIBOJAOB C
UCIIOJIb30BAaHHEM HAyYHBIX MOHSTHH,
TEOPHUM U 3aKOHOB.

[TP6 6. ChopMUPOBAaHHOCTH YMEHUS
BBIICTISITh CYIIECTBEHHBIC MPHU3HAKU

BUPYCOB, KIETOK IPOKapuOT U
9yKapuoT; OJTHOKJICTOYHBIX u
MHOT'OKJIETOYHBIX OpraHu3MOB,

BHIOB, OMOT€0LIEH030B U DKOCHCTEM;
0COOCHHOCTH TIPOIIECCOB  OOMEHa
BEIICCTB W MPEBPAICHUS dHEPTUU B

KIICTKE, dboTocuHTE3A,
MJIACTUYECKOTO M JHEPreTUYeCKOTo
oOMEHA,  XEMOCHHTE3a, MHUTO03a,

MeH03a, OIUIOAOTBOPEHMS, Pa3BUTHUS
U Pa3MHOXEHUS, WHIUBHYaJbHOIO
pa3BUTHA oOpraHu3Ma (OHTOrEHE3a),

60pBOBI 3a CYLIECTBOBAHHUE,
€CTECTBEHHOTO oToopa,
BUJI000pa3oBaHUs,

IPUCTIOCOOJICHHOCTH OPraHU3MOB K
cperne obutaHusl, BITUSTHUS
KOMIIOHEHTOB 9KOCUCTEM,
AHTPOIIOTCHHBIX H3MEHEHHUHU

B DKOCHCTEMaX CBOCH MECTHOCTH,
KpYroBopora BEIIIECTB u
npeBpalleHne YHEpTruu B Ouocdepe.
[TP6 7. ChopMUpOBaHHOCTH YMEHUS
NPUMEHSTh MOJYYCHHBIC 3HAHUS JIJIS

00BSICHEHUS OHMOJIOTNYECKUX
MPOLIECCOB U SIBICHUM, 11 IPUHATHUS
MPAKTUYECKUX pereHuin B

MMOBCEIHEBHOM JKU3HU

C 1[eJIbI0 oOecIeueHus 0e30I1acHOCTH
CBOETO  3JI0POBbS U  37I0POBBS
OKPYXAIOIUX JIFOICH, COOMIOIEHUS
3I0pOBOTO  00pasza >KWU3HH, HOPM
IPaMOTHOTO MTOBEICHHS B
OKpY)Kalolei MpUPOJHON  Cpere;
MOHUMaH1E HEOOXOIUMOCTH
HCIIOJIb30BaHMS JIOCTYKCHHI
COBPEMEHHOM Oouonoruu u
OMOTEXHOJIOTUN AJI PAllMOHAIBHOTO
MIPUPOJIOTIONH30BAHHMS.

I1P6 8. ChopMHUPOBaHHOCTh YMEHUS
pemiath ~ OMOJIOTHYECKHE  3aJIa4H,




COCTaBJIATH TCHOTHIIMYCCKHUC CXEMBI

CKpEIHMBAHUS
JUI PasHBIX THIIOB HACIEIOBaHUSA
IIPU3HAKOB y OpraHHU3MOB,
COCTAaBJIATH CXEMBI IepeHoca

BEIIECTB U DHEPTHH B KOCUCTEMAaX
(TIenu mUTaHus, TUIIEBHIC CETH).
ITP6 9. CchopMupOBaHHOCTH YMEHUI

KPUTHYECKH OLICHUBATh
nH(pOPMALINIO OMOIOTHYECKOTO
cozepKaHus, BKJTFOYAIOIITYIO
TICEB/IOHAYYHbIE 3HAHUS u3
pa3MYHBIX HMCTOYHHKOB (CpEeiCTBa
MaccoBoi MH(pOpMalMK, HAYYHO-
HOMYJSIPHBIE MaTepHabl);
UHTEPIPETUPOBATH THYECKHUE
aCIIEKTHI COBPEMEHHBIX
HCCIICIOBAaHMI B OHoJIOrHH,
MeJHIIMHE, OHMOTEXHOJIOTUH;
paccMarpuBaTh 100 TbHBIE
9KOJIOTHYECKHUE poOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIICHHIO K HHUM COOCTBEHHYIO
TIO3HIIUIO.

I1P6 10. CdopmMupoBaHHOCTH
YMEHHUH  C€O3/1aBaTh  COOCTBEHHbIE
NUCHMEHHBIE M YCTHBIE COOOILCHHS
Ha OCHOBE OnonmornyecKoi
UHPOPMAIIH u3 HECKOJIBKHX
VICTOYHUKOB, IPaMOTHO

WCIIOJIB30BaTh INOHATUHHBIA ammapar
6uosorun

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
Cpe/cTBa IOKCKA,
aHanu3a u
UHTEPIpETanN
UHpOpMaIUH, U
UH(}OpPMaIIMOHHbIE
TEXHOJIOTHH ISl
BBITTOJTHEHHMS 3a]1a4
npodeccunoHaIbHON
JeSITebHOCTH

B obOmactm
MO3HAHMA:

- c(opMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu U
OOLIECTBEHHOW MPAaKTUKHU, OCHOBAaHHOIO
Ha JUAJOTe KYIBTYp, CIIOCOOCTBYIOIIETO

HEHHOCTH HAY4YHOI O

OCO3HaHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;
- COBEpUICHCTBOBAaHUE SI3BIKOBOM H

YUTATEIbCKOM KYNBTYpPBl KaK CpeacTBa
B3aMMOJACUCTBHAA MEXIYy JIOIABMU U
MO3HAHUS MHPA;

- OCO3HaHHuC OCHHOCTH Hay‘-IHOﬁ
JCATCIIBHOCTH, TOTOBHOCTbH
OCYHICCTBJIATH IMMPOCKTHYIO n
HCCIICA0BATCIBCKYIO JACATCIIBHOCTD

WHJUBUJIYaJIbHO U B TPYIIIE;
OBnazeHne yHUBEpCAIbHBIMU yU4EOHBIMU
MO3HABATEIbHBIMU JICUCTBUSIMU:

B) padora ¢ undopmanmeii:

- BIAJETh  HABBIKAMU  MOJY4YEHUS
uH(GOpPMalM U3 HCTOYHHKOB pa3HbIX

ITP6 1. ChopmupoBaHHOCTH 3HAHUUN
0 MECTE M pOJI OUOJIOTHH

B CHUCTEME HAay4yHOIO  3HaHUS;
(GyHKIIMOHATBHOM rpPaMOTHOCTH
YeJoBeKa I PELIeHUs XKU3HEHHbIX
pooJIeM.

I1P6 7. ChopMHUpPOBaHHOCTh YMEHHUS
MPUMEHSTH TOJTyYeHHBIE 3HAHUS IS

00BsICHEHUS OHMOJIOTNYECKUX
MIPOIIECCOB | SIBIICHUH, JIJISI TIPUHSATHUS
MPAKTHYECKHUX pelieHui B

MMOBCEIHEBHOM KU3HU

C 1IeJIbI0 oOecIeueHus 0e30IacHOCTH
CBOETO  3JIOPOBbS U  37I0POBBS
OKPYXAIOIUX JIFOICH, COOMIOIEHUS
3I0pOBOTO  00pasza JKWU3HH, HOPM
IPaMOTHOTO MTOBEICHHS B
OKpYy)Kalolei MpPUPOJHON  Cpere;
MOHUMaH1E HEOOXOIUMOCTH
HCIOJIb30BAaHMS IOCTHIKEHU I
COBPEMEHHOM Oouonoruu u
OMOTEXHOJIOTUN AJI PAllMOHAIBHOTO
TIPUPOJIOTIONH30BAHHMS.




TUIIOB, CaMOCTOSATCIBHO OCYHICCTBIIATH

IIOMCK, AaHaJu3, CHUCTEMAaTU3alUl U
MHTEPIPETALNIO uHhopMauu
Pa3IUYHBIX BUJIOB u dbopm
MIPE/ICTABIICHHUS;

- co3gaBarb TEKCTbl B PA3JIMYHBIX
dopmarax ¢ yderoM  Ha3HAYCHUS

UHPOpPMAIIUM M LEJIEBOM ayJUTOpUH,
BBIOMpAst ONTUMAJIHHYIO bopmy
NPEACTaBICHUS U BU3yaJlU3alliH;

- OLICHHUBATh JOCTOBEPHOCTD,
JCTUTUMHOCTb uHpOpMaIu, ee
COOTBETCTBHE IPABOBBIM W MOPAJIBHO-
TUYECKUM HOPMaM;

- UCTIONIb30BATh cpencTaa
UH(POPMALTMOHHBIX u
KOMMYHHKAI[HOHHBIX ~ TEXHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OpraHU3allMOHHBIX
3amad ¢ coOmromeHneM  TpeOoBaHUM
SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX W OSTHYECKHX HOPM, HOPM
UH(OPMAITMOHHOH 0€301IaCHOCTH;

- BJIQJIeTh HaBBIKAMH DPACIO3HABAHUS U

I1P6 10. CdopmMupoBaHHOCTH
YMEHHUH  CO3/1aBaTh COOCTBEHHBIC
MMMCbMEHHBIC W YCTHBIE COOOINCHUS
Ha OCHOBE OHOJIOrHYeCKOM
uH(bOpMaIUU u3 HECKOJIBKUX
HCTOYHUKOB, IpaMOTHO
UCIIOJIb30BaTh MMOHATHUHHBIN ammapar
OMOI0OrHH

3allUTHI nHpOpMaIH,
UH(POPMAITIOHHON 0€30MacHOCTH
JUYHOCTH
OK 04. DddektuBHO | - TOTOBHOCTH K  camopaszButuio, | [IP6 5. Ilpuobperenme ombiTa
B3aMMOJICHCTBOBATh U | CAMOCTOSTCIILHOCTH U | IPUMCHCHUS OCHOBHBIX  METOIIOB
paboTtarb B | CaMOOIIPEIETICHUIO; HAy4YHOTO IO3HAHUS, MCIOJIb3YEeMbIX
KOJUIEKTUBE U | -OBJIaJICHUE HaBBbIKAMH y4yeOHO- | B OWoyoruu:  HaOMIONEHUS U
KOMaH/Ie UCCIIEJIOBATENIbCKOM,  MPOEKTHOW U | OMHCAHUS AKHUBBIX CHUCTEM,
COLIMAJILHOM JESTENIbHOCTH; MIPOIIECCOB U SIBJICHHIA, OpraHU3aluu
Osguajenue YHUBEPCAJIBHBIMHM | 1 TIPOBEJCHUS  OMOJIOrMYECKOIOo
KOMMYHHKATHUBHBIMH 1€ CTBUSIMH: 9KCIIEPUMEHTA, BBIJIBIDKCHUS
0) coBMecTHAasl /1eSITeJIbHOCTh. TUIOTE3, BBISABICHUS 3aBHCHUMOCTHU
- MMOHUMATh u WCIIOJIb30BaTh | MEXKy MCCIICIYEeMBIMU BEITMUYNHAMM,
MpEeUMYyIIecTBa KOMaHTHOU U | OOBSICHEHUS MOyYEHHBIX
WHIMBUIYAILHON paOOTHI; pe3yabTaToB W (POPMYIUPOBAHUS
-  TpUHUMATh 1€l COBMECTHOH | BHIBOJIOB c HCIOJIb30BaHUEM
NESTCIIbHOCTH,  OPraHW30BBIBAaTh W | HAYYHBIX  TOHATHHA, TEOPHH U
KOOPIMHUPOBaTh  JCWCTBUA 1O €€ | 3aKOHOB
JOCTHKEHUIO: COCTaBIISATh TIaH
JIEMCTBHM, pacIpenessiTh POk ¢ y4€TOM
MHEHUI YYaCTHHKOB o0cyx)aarh

pe3ynbTaThl COBMECTHOM paboTHI;

- KOOPJMHUPOBATh U BBIMOJHATH paboTy
B YCIIOBUSIX PEaJIbHOTO, BUPTYAIbHOIO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHUS;

- OCYILECTBIIATh MTO3UTUBHOE
CTPATETNYECKOE MTOBEAECHNUE B PA3IMUHBIX
CUTyallUsiX, MPOSIBIATH TBOPUYECTBO U
BOOOpakeHHe, ObITh HHUIIMATUBHBIM
OBiajseHue YHHBEPCAJIbHBIMH




peryJsiTHBHbIMH J1eHCTBUSAMU:

) IPUHATHE ce0s1 U APYTUX JIO/eii:

- TNPUHUMATb MOTHUBBl U APTYMEHTHI
JpYyTUX JIIOEH [IPU aHATIHU3€ PE3yIbTaToB
NeSITEIbHOCTH;

- IpU3HABaTb CBOE IIpaBO M IPaBo
JpYyTUX JIOJeH Ha OIINOKHY;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU
C MO3UIMH JPYTOro YeJIOBeKa

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’KaroIllel Cpesbl,
pecypcocOepekeHuIo,
NPUMEHSTh 3HAHUS
00 U3MEHEeHUHU
KJIUMara, IPUHLHUIIBI
OEepEKITUBOTO
MPOU3BOACTBA,

3 PeKTHBHO
EeNCTBOBATh B
Ype3BbIYaHbIX
CUTYaIHIX

B 00aacTH 3K0J10rHYECKOr0

BOCIIUTAHMSI:
- chOpMUPOBAHHOCTh IKOJOTHIECKOM
KYJBTYPBI, MMOHUMaHHUE BITUSTHUS

COLMAJIBHO-3KOHOMUYECKUX IPOLECCOB
Ha COCTOSIHUE MPUPOIHON U COLMATbHOU
cpensl, OCO3HAaHHUE 100aJTBHOTO
XapakTepa SKOJIOTUYECKUX MPodIieM;

- [UIAHUPOBAaHUE U  OCYIIECTBICHHUE
JICUCTBUA B OKpYy)Kalolllel cpeae Ha
OCHOBE 3HaHWsA LEJIeHd YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTHBHOE HETIPUATHE JICUCTBUH,
MPUHOCSAUIUX BPEIl OKPYXAIOLIEH Cpelie;
- YMEHHE MIPOTHO3UPOBATh
HEOIaronpusTHbIE 3KOJIOTHYECKHUE
MOCIIEACTBUS MPEANTPUHUMAEMBIX
JIEMCTBUM, IPEAOTBpAIIATh UX;

- pacIIUpEHHE OmbITa JACATEIbHOCTH
3KOJIOTMYECKOW HallpaBJI€HHOCTH;

- OBJAQJCHME  HaBbIKAMH  y4€OHO-
M CCIIEI0BATENBCKOM, MPOEKTHON U
COLMAJIBHOM €SI TETbHOCTH

IIP6 5. IlpuoOpereHue ombiTa
IPUMCHCHHUS OCHOBHBIX  METOJIOB
HAy4YHOTO TO3HAHHUS, MCTIOIb3yEeMbIX
B OnMosoruu: HaOIIOIEHUS

U ONHCAHMS  JKUBBIX  CHCTEM,
IIPOIIECCOB M SIBJICHUM; OpraHU3aI[uu

U TpOBENEHUS  OMOJOTHYECKOTrO
IKCIIEPUMEHTA, BBIJIBIKCHUS
THUITIOTC3, BbIABIICHUA 3aBHCHMOCTHU
MEX/y UCCIIEyEMbIMH BEITUYHHAMH,
00BICHEHHUS IMMOJTY4YCHHBIX
pe3yJIbTaToB

U (HOpMYIMpOBaHHS BBIBOIOB C
UCIIOJIb30BAaHHEM HAyYHBIX MOHSTHH,
TEOPHM U 3aKOHOB.

[T1P6 6. ChopmMupoBaHHOCTH YMEHUS
BBIJICIISATh CYIIECTBEHHBIE MPU3HAKU

BUPYCOB, KIJIETOK IIPOKAPUOT U
JYKapHoOT; OJTHOKJIETOYHBIX "
MHOT'OKJIETOYHBIX OpraHu3MoOB,

BHIOB, OMOT€0ILIEH030B U DKOCHCTEM,;
0COOCHHOCTH IIPOIIECCOB OOMeEHa
BEIIECTB W TMPEBPAIICHUS YHEPTHH B

KJIETKE, dborocuHTE3A,
TUTACTUYECKOTO W HHEPreTHIECKOro
oOMeHa,  XEMOCHHTE3a, MHTO3a,

MeHO03a, OIUIOAOTBOPEHUS, PA3BUTHSA
U Pa3MHOXEHUS, MHIUBHYyaJbHOIO
pa3BUTHA oOpraHu3Ma (OHTOreHe3a),

060pBOBI

3a CyIIECTBOBAaHWE, ECTECTBEHHOTO
otoopa, BU1000pa30BaHus,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K
cpene oOuTaHus, BIIHSTHUSI
KOMIIOHEHTOB 9KOCUCTEM,
AHTPOIIOTCHHBIX W3MEHEeHUI

B DKOCHUCTEMaX CBOCH MECTHOCTH,
KpYroBopora BEIIIECTB u
MpeBpaleHne SHepruu B ouocdepe.
[TP6 7. ChopMUpOBaHHOCTH YMEHUS
MPUMEHSTH MOJIyYCHHBIC 3HAHUS IS

OOBSICHEHUS OMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUH, JJIs1 IPUHATHUS
NPAKTUYECKUX pereHni B
IMOBCEIHEBHOM JKU3HU

C LEJBI0 00ecIIeyeHnsI 0E30IacHOCTH




CBOETO  3JI0pOBbS U  37I0POBbS
OKPYXKaIOIUX JIOACH, COOMIOMeHUS
3I0pOBOTO  00pasza >KWU3HHM, HOPM
IPaMOTHOTO MTOBEICHUS B
OKpY)KaloUIed MOPUPOJHON  cpere;
MMOHUMaHUE HEOOXOAMMOCTH
UCIIOJIb30BaHUS TOCTHXKEHUI
COBPEMEHHOMN Oouonoruu u
OMOTEXHOJIOTUN IJI1 PAllMOHAIBHOTO
MIPUPOJIOTIONH30BAHUS

[IK 2.5. Co0Oaronars
TpeOOBaHUS OXPaHbI
OKpYXKarolleH cpeibl
Y IIPOMBIIUICHHON
0€30I1aCHOCTH IIpH
CTPOUTENBCTBE U
9KCIUTyaTalluu
KEJTIE3HBIX JIOPOT.

VYmenus:

aHAIM3UPOBATH BPEIAHBIE (PaKTOPHI
MIPOU3BOJICTBA, UCKIIFOUATh X
MPUMEHSATh METOAUKHU TIPU
CTPOUTEILCTBE, AKCILTyaTalluu
JKEIIE3HBIX IOPOT C TPEOOBAHUSIMH
TEXHOJIOTUYECKHUX MPOIIECCOB
MIOJIb30BAThCSI MPUCTIOCOOJICHUSIMH,
WHCTPYMEHTOM, IPUMEHSTH CPEJICTBA
WHIUBUTYaJIbHOW 3aIIUTHI TIPU
CTPOUTENBCTBE, IKCILTyaTalluu
JKEJIE3HBIX JI0pPOT

3HaHuA:

MpaBUjia IPUMEHEHUS CPE/ICTB
WHIUBUTyaJIbHON 3aIIAThI
HOPMAaTHUBHO-TEXHUYECKUE
JIOKYMEHTBI TI0 CTPOUTENBCTBY U
SKCIUTyaTalMH JKEJIE3HBIX 10POT
IEJIN ¥ 3a7]a9U OXPaHbl OKPYXKaroen
Cpelibl Ha JKeJIe3HOJOPOKHOM
TpaHCIIOpTE

JIP 9 Cobmronaromuii ¥ mponaranIupyroInid IpaBruiia 310pOBOTo U 0€30MacHOro 00pasa KHU3HH,

CIIOpTa,

Ipeaynpex a0

aM00  TPEOOJICBAOIIHMA

3aBUCHMMOCTH oT

ajgkoroyisi, Ta0Oaka,

IMCUXOAKTUBHLBIX BCHICCTB, a3apTHBIX HIP U T.A. COXpaHﬂIOIIII/If/'I IMCHUXOJOTMYCCKYIO YCTOfIQHBOCTB B

CUTYAaTHUBHO CJIOKHBIX WJIK CTPEMUTCIIbHO MCHAIOIMIUXCS CUTYallUAX.

JIP 23 [Tonyyenne o0y4arommMucs BOSMOXKHOCTH CAaMOPACKPBITUS i CaMOpeaTn3alus JINIHOCTH.
JIP 30 Ilonumarommii CymHOCTh M COLUANbHYIO 3HAYMMOCTh CBOed Oymyiiedt mpodeccuw,
MIPOSBIIIFOLINI K HEH yCTOMYMBBIN MHTEPEC.
®Dopmoii TPOMEKYTOYHON aTTECTALUU MO YUeOHOUM TUCIUIUINHE SBJSETCS KOMILIEKCHBIN 3a4€T ¢

OLICHKOM.




2. Pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa, MoAJieKalme npoBepKe

2.1. B pesynbrare arrectaluy Mo yueOHOMY MpPEAMETY OCYIIECTBISETCS KOMIUJIEKCHAs MpOBepKa
CIICAYIOIIMX YMEHUH W 3HaHUM, a TaKke IUHAMHUKa (QOPMUPOBAHHS OOIMIMX, MPO(EeCcCHOHATHHBIX
KOMIIETEHIIUH U JINYHOCTHBIX PE3YIBTATOB B PaMKax IPOrpaMMbl BOCIIUTAHUS:

Oo6masi/mpogeccuoHaIbLHas

KOMIIeTEeHI NS, TUYHOCTHbIE Pa3nen/Tema Tun oeHOYHBIX MepONPUATHI
pe3yabrarsl (JIP)

OK 01. P2: Tema2.1-2.3 - YeTHbIH onipoc;

Breibupare cmoco6sr  pemenust | P3: Tema 3.1 - 3.3 - Penienre MUTOreHETHUECKUX U

3a1a4 npodeccuonanbHoi | P4: Tema 4.1 - 4.3 FeHETUYECKHUX 3aJ1a4 U

NesATEeIbHOCTH npuMeHuTenbHo | P5: Tema 5.1 - 5.3 COCTAaBJICHUE T'€HOTUITNYECKUX

K pa3jIM4HbIM KOHTEKCTaM. P6: Tema 6.1 - 6.2 CXEM CKpelllMBaHus,;

JIP 9, 23, 30 P7: Tema 7.1 - 3aciymuBaHHE COOOLICHHH W
P8: Tema 8.1 OIICHKA MX IIOATOTOBKHU,
P9: Tema 9.1 - Pesynbrar BBINOJHECHUS

P10: Tema 10.1

NPaKTUIECKOW PabOTHI;
- [TpakTHKO-OPHEHTHPOBaHHBIC
3aJJaHUS;

- [TonGop, aHaJIN3 u
npeoOpazoBaHue yaeOHOU
uHbopmaru

OK 02 Pl: Tema 1.1 - YerHBIi ompoc;
Hcnonp3oBarh COBPCMCHHBIC | PD: Tema 2.1 - 2.3 - Perienye UTOreHETUYECKUX U
CpeacTBa IIOMCKA, aHajM3a M | p3: Tema 3.1 - 3.3 reHETUYECKUX 3a/1a4 U
MHTEPIPETalul MHGOPMALKH, U | P4: Tema 4.1 - 4.3 COCTaBJIEHUE TEHOTUIINYECKUX
MHQOPMALIMOHHBIC  TEXHOJNOTHH | P5: Tema 5.1 - 5.3 CXEM CKPELIUBAHUS;
AT BBITOMTHCHIA 3aiat | p6: Tema 6.1 - 6.2 - 3BacnymmBaHue COOOIICHHN
npodeCCHOHATBHOM P7: Tema 7.1 OLICHKA UX IOATOTOBKU;
ACATCIBHOCTH. P8: Tema 8.1 - Pesynprar BBITTOTHECHHSI
P 9, 23, 30 P9: Tema 9.1 MPaKTUYECKOM pabOTHI;
P10: Tema 10.1 - IIpakTHKO-OpHEHTUPOBAHHBIE
3aJaHHs;
- [Ton6op, aHaIn3 u
npeoOpa3oBaHue yueOHOU
UHpOpMaIIH
OK o4 P2: Tema 2.1 -2.3 - YCTHBII ompoc;
3(1)(1)6KTHEH0 P3: Tema 3.1 - 3.3 - Pemenre MUTOreHEeTHYCCKUX U
B3aMMOJICHCTBOBATh U PAOOTATh B | P4: Tema 4.1 - 4.3 FeHETUYECKUX 3a1a4 U
KOJLICKTHBC i KOMAHJC. P5: Tema 5.1 - 5.3 COCTaBJIEHUE TEHOTUITHYECKUX
P 9, 23, 30 P6: Tema 6.1 - 6.2 CXEM CKpeIINBaHUS;
P7: Tema 7.1 - 3acnymuBaHue COOOUIEHHH U
P8: Tema 8.1 OIIEHKA MX IOATOTOBKHU,
P9: Tema 9.1 - Pesynbrar BBITTOJIHCHU S
P10: Tema 10.1 MPaKTHYECKOMN paboThI;
- [TpakTHKO-OpHEHTHPOBAHHBIE
3aJaHHus;
- [Ton6op, aHan3 u
npeoOpa3oBaHue yueOHOU
nHpOopMaLuu
OK o7 P8: Tema 8.1 - YCTHBIN ompoc;
COﬂeHCTBOBaVTB COXpAHCHHIO | P9: Tema 9.1 - Pemienue UTOreHETHYECKUX U
OKpYyKarolmen CPeIBL, | P10: Tema 10.1 TEHETUYECKUX 3a1a4 U
pecypcocOepexeHHo, COCTaBIICHUE T€HOTHIINYCCKHIX




MIPUMEHSATH 3HAHUS 00
W3MEHEHUHW KIMMara, TPHUHIIAIIBI
OEpeKITMBOTO MIPOU3BOJICTBA,
3¢deKTUBHO  ACWCTBOBaTh B

Ype3BbIYaHBIX CUTYALHSX.
JIP 9, 23, 30

CX€M CKpEIUBaHU;

- 3acnmymuBaHuE COOOUIEHUH U
OLICHKA UX MOATOTOBKU;
- Pesynbrar
IPaKTU4YECKONH PabOThI;
- IIpakTUKO-OpUEHTUPOBAHHBIC
3a/laHus;

BBIIIOJTHCHUA

- [Ton6op, aHam3 u
npeoOpa3oBaHue yaeOHOH
nH(pOpMaLIUU

MK 2.5

Cobmronars TpeOOBaHUS OXPaHBI
OKpYXKaloIIeil cpebl 1
MIPOMBIIIIJICHHOHN 0€30MacHOCTH
P CTPOUTEIBCTBE U

JKCIUTyaTalUy JKEJIE3HBIX 10pOT
JIP 9, 23, 30

P9: Tema 9.1,
P10: Tema 10.1

- YCTHBIN onpoc;

- Pemenne 1UTOTCHETHYECKUX U
TeHETUYECKUX 3aJlad U COCTaBJICHUE
TCHOTUITHYECKIX cXeM
CKpEIIUBAHUS;

- 3acnymuBaHuE COOOUICHWH U
OLICHKA UX MOATOTOBKU;
- Pesynprar
MPAKTHYECKON paboThI;
- [TpakTHKO-OpHUEHTHPOBAHHBIC
3a/laHus;

- [TonGop, aHau3 u
npeoOpa3oBaHue yueOHOU
UHPOPMAIIH

BBITTOJIHCHU A




3. OueHka ocBOeHUS y4eOHOI0 mpeaMeTa

3.1. ®opMbI H MeTObI OLICHNBAHUS

[IpenmeToM oneHKH ciykatr yMeHus 1 3HaHusl, npenycMorperasie @I'OC COO u ®I'OC CIIO no
npeamery OVIL13 buonorus, HampapieHHble Ha (OPMHUpPOBAHHE OOIMKX U MPOPECCHOHAIBHBIX
KOMITETEHIIUH, a TAK)KE IMYHOCTHBIX PE3YJbTaTOB B paMKax MpOrpaMMbl BOCITUTAHUS.

KoHTposib ¥ OIlGHKa pe3yJabTaTOB OCBOCHHS Y4eOHOH OUCHMIUIMHBI — OCYIIECTBISETCS
MIperoiaBaTesieM B MPOIEcCe NMPOBEACHUS ayAUTOPHBIX 3aHITUN. Tekyluii KOHTPOIb OCYIIECTBISIETCS B
¢dopme: ycTHOTO OIpoca, MONYUYECHHBIX OOyJarolMMCs, B Ipolecce padoThl Ha 3aHATUIX OLEHOK, 3alUThI
BCEX NPAKTUYECKUX U JIAOOPATOPHBIX pabOT, BHIMNOJIHEHHS] BHEAYAUTOPHON CaMOCTOSITENbHON pabOTHI.
[IpomesxxyTouHast arTecTanusi IpOBOAUTCS B (OpME KOMIUIEKCHOTO 3a4eTa ¢ OI[CHKOM.



3.3. KoHTpoJib 1 oLleHKa 0CBOEeHHs Y4eOHOMY NMpeaMeTy o TeMaM (pa3jesiam)

DJleMeHT y4eOHOoM

(I)OpMBI U METOAbI KOHTPOJISA

Texkymmii KOHTPOJIb

Py0exHblii KOHTPOJIb

HpOMe)KyTO'lHaﬂ aTrecranmusa

ANCHUILTHHDL o Tposepsiembie | o Iposepsiembie 3, | Popma IIpoBepsieMble
OPMBLROHTPOMI | 3 'y oK, TIK, JIp | — CPMPIROWIPOM | vy oy MIK, JIP | xontpoas | 3, V, OK, IIK, JIP
Pasznean 1. 3auem ¢ | OK 02,
Buosorusi kak  Hayka. oyenxou | JIP 9, 23, 30
JKuBble cuHCTeMBI H HX
OpraHu3zanus
Tema 1.1. D0 OK 02
buonorus xak nayka. O6was | [Iposepxa mabnuy | JIP 9, 23, 30
XapaKTePUCTUKA KU3HU
Paszgea 2. 3auem ¢ | OK-01, OK-02, OK-04
XuMHuyeckuii  coctaB M oyenkou | JIP9, 23, 30
CTpOEHHE KJIETKH
Tema 2.1. OK-01, OK-02,
XuMHUYecKni cocTaB KieTku. | [13 Nel OK-04
Bona JIP 9, 23, 30
Y MHHEPAJIbHBIC BEIIECTBA
Tema 2.2. (010 OK-01, OK-02,
buonornuecku BakHbIE CP OK-04
XAMUYECKHE COSTUHEHUS JIP 9, 23, 30
Tema 2.3. T OK 01, OK 02, OK
CtpykTypHO- JIP Nel 04,
(byHKIMOHATbHAS IIposepka JIP 9, 23, 30
OpraHM3aIHsl KIETOK MEHMANbHOU
Kapmol
cpP
Pazgen 3. 3auem c OK-01, OK-02, OK-04
KuzHeneaTeILHOCTEL OyeHKoU JIP 9, 23, 30
KJIETKH
Tema 3.1. DO OK-01, OK-02,
OOmeH BeIecTB IIposepxa OK-04

12




U IIPEBPAILCHUE DHEPIUU
B KJIETKE

mabauysl
CP

JIP 9, 23, 30

Tema 3.2. T
buocunres Genka ITIP No2

Ilposepxa

maobnuywvl
Tema 3.3 CP OK-01, OK-02,
Bupycsr ITIP No3 OK-04

JIP 9, 23, 30
Pasnen 4. PazmHoxkeHHe U 3auem c OK-01, OK-02, OK-04
HHAUBHUIYaJIbLHOE Pa3BUTHE OYEeHKOL JIP 9, 23, 30
OpPraHu3MoB
Tema 4.1. oJ1 OK-01, OK-02,
JKW3HEeHHEBIN UK KIETKU OK-04
JIP 9, 23, 30

Tema 4.2. @0 OK-01, OK-02,
DopMBbI pa3MHOKEHUS oJ1 OK-04
OpraHu3MOB Ilposepka JIP 9, 23, 30

maobnuywvl

CP
Tema 4.3. T OK-01, OK-02,
WnauBuayansHoe passutue | [IP Ne4 OK-04
OpraHu3MOB JIP 9, 23, 30
Pa3nea 5. Bauem ¢ | OK 01, OK 02, OK 04,
HacaeacTBeHHOCTDb U oyenxou | JIP 9, 23, 30
W3MEHYHBOCTh OPraHU3MOB
Tema 5.1. @0 OK 01, OK 02, OK
3aKOHOMEPHOCTH 113 N5 04,
HacJeqOBaHUA CcP JIP 23, JIP 30
Tema 5.2. 113 Neb OK 01, OK 02, OK
ClemieHHOe HaclIeJOBaHUE CP 04,

MIPU3HAKOB

JIP 23, JIP 30

13




Tema 5.3. Ilposepra ycmmuwix | OK 01, OK 02, OK
3aKOHOMEPHOCTH coobwenuil 04,
H3MEHYUBOCTH JIP 23, JIP 30
I'eHeTHKa yeao0BEKa
Paszngen 6. DBoJIIOIHOHHASA 3auem ¢ | OK 01, OK 02, OK 04,
omoJiorus oyenkou | JIP 9, 23, 30
Tema 6.1. @0 OK 01, OK 02, OK
DBOJIIONMOHHAS TEOPHS U €€ 04
MECTO B OMOJIOTHHU JIP 23, JIP 30
Tema 6.2. 113 Ne7 OK 01, OK 02, OK
MUKpO3BOTIOIHUS 04
Maxkpo3Bonronus JIP 23, JIP 30
Pa3gen 7. Bo3HHNKHOBeHHE 3auem ¢ | OK-01, OK-02, OK-04
U pa3BUTHE JKM3HU HA oyenxou | JIP 9, 23, 30
3emuie
Tema 7.1. 10 OK 01, OK 02, OK
3apoxaeHne CP 04
Y Pa3BUTHUE KU3HU JIP 23, JIP 30JIP
Cucrema OpraHu4ecKoro 23, JIP 30
mupa. [Ipoucxoxnenue
YeJIOBEKa — aHTPOIIOTEHES3.
Pa3nen 8. Opranusmsl u Bauem ¢ | OK 01, OK 02, OK 04,
OKpYy:Kawumas cpeia oyenxou | OK 07 JIP 9, 23, 30
Tema 8.1. T OK 01, OK 02, OK
DKOJIOrust CP 04, OK 07,
Kak Hayka. Cpebl KU3HHU. 113 Ne8 JIP 9, JIP 23, JIP
DKoJoruuecKkue GPaKTopel 30
OKOJIOTHYECKHUE
XapaKTEPUCTUKH ITOMYIISITHH
Pasnena 9. CoodmecrBa u OK-01, OK-02, OK-04,
KO0JIOTHYECKHE CHCTEMBI OK-07

JIP 9, 23, 30

IIK 2.5.
Tema 9.1. IIposepka cxem | OK 01, OK 02, OK
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Coo0riecTBa OpraHu3MoB Kpy2080poma 04, OK 07,

[Ipuponnbie SKOCUCTEMBI geujecmes IIK 2.5,

BnusiHue aHTpONOreHHbIX T JIP 9, 23, 30

(dakTopoB Ha buochepy 113 Ne9

BinusiHue counanbHo- JIP No2

aKoJornueckux ¢akropos Ha | CP

3/IOPOBBE YEITOBEKA

Paszagen 10. Ceaexkuus Rauem ¢ | OK-01, OK-02, OK-04,

OPraHu3MoOB, OCHOBBI oyenxou | OK-07

OMOTEeXHOJI0TH JIP 9, 23, 30
1IK 2.5.

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

Cenexnus Kak HayKa u OK-04, OK-07

poriecc JIP 9, 23, 30

OcHOBBI OMOTEXHOJIOTUHU 1IK 2.5.

BuoTexXHONIOTHY B )KU3HU U
npodeccun

15




3.2 Kogu¢ukarop o11eHOYHBIX CPEICTB

DOYHKIUOHAJIbHBINA MPU3HAK OLEHOYHOI0 CpeacTBa (THI
KOHTPOJILHOTO 3aJ1aHM 1)

Koxa ouenounoro cpeacrpa

@DpoHTAJIBHBIN 01IPOC 0]0)
[IpakTrueckoe 3anstue Nen I13 Non
JlaboparopHas pabota Nen JIP Nen
TectupoBanue T
OO6cy>XaeHre o BOIIpOcam JICKIHH OJ1
3agaHus 1719 CaMOCTOSTEIHHON pabOTHI: CP

- 3aI0JIHEHNE TaOJINIT;

- pa3paboTKa MEHTAIBHOM KapThl;

- YCTHOE COOOIICHHE C MTPE3CHTAIUCIH;

- COCTaBJICHHUE CXEM KPYyroBOPOTa BEIIECTB;




4. 3AJAHUA U1 OHEHKHW OCBOEHUSA YYEBHOI'O TIPEIMETA

4.1. Tekymmii KOHTPOJIb

Texkymmii KOHTPOJIb TIPOBOAWUTCS HA IUIAHOBBIX 3aHATHAX M B XOJIE IPOBEPKHU
CaMOCTOSITENIbHBIX Pa0oT. [TaBHAs 1eNb TEKYyIIero KOHTPOJS - OlepaTUBHAsl OLEHKa PabOThI
npernojaBaresis M O0ydaeMbIX, a TaKkKe WX HWHAWBUIYAIBHBIX OCOOCHHOCTEH. DYHKIIUU
TEKyLIeT0 KOHTPOJISL: COJCHCTBYeT Oojiee ONEpaTMBHOMY BBISBICHUIO OTCTAIOIIMX IS
HAJIJICKAIIEr0 pPearupoBaHus; ONTUMHU3UPYET WHAWBHUIYAIbHBIC 3aHATHUS, PallHOHAIN3APYET
paboTy ¢ MpOrpaMMHBIM MaTepUATIOM.

@®opMBbI TEKYLLIET0 KOHTPOJIA

3amaHusi, HampaBlIEHHBIE Ha CHCTEMAaTH3alUi0 M 0000LIeHHEe TEOpeTHYECKOM
uHpopmarmu:

- 3aIl0JHEHUE TAOJIHNII;

- pa3paboTKa MEHTaJIbHOW KapThl;

- COCTaBJICHHE CXEM KPYroBOpPOTa BEIIECTB;

3amanusi, HarpaBJIieHHbIE Ha (POPMHUPOBAHUE UITH MTPOBEPKY 3HAHUN:

- (poHTANBHBIN OIPOC;

- 00CYXXJICHHE TI0 BOIIPOCAM JICKIIHH;

- TeCTHPOBAHHE;

- YCTHBIE COOOIIECHUS C IPE3CHTAIUCH;

3ajaHusi, HANpaBJICHHBIC HA POPMUPOBAHKME PAKTHYCCKUX YMEHHI U HABBIKOB!

- naboparopHas paboTa;

- MPAKTUYECKOE 3aHSATHE.



4.1.1. 3ananus, HanpaBJeHHbIe HA CHCTEMATH3ALNI0O U 00001IeHHEe TeOpeTHYECKOil
uHopManuu

4.1.1.1. 3anojHenue Ta0JINI

Pa3nen 1. buoaorus kak Hayka. 2KuBbie CHCTeMbl M HX OPraHU3ALNS
Tema 1.1. buoJsiorusi kak Hayka. O01asi XapaKTepUCTHKA KU3HH
Pe3yabTar 00ydyeHHsi MO0 TeMe: YMCHHE CpPaBHHUBATh OOBEKTHI JKMBOM M HEXKHUBOKN

IIPUPOABI

1. 3anoyiHeHHWe CPaBHHUTEJIbHOH TAaOJMIBI CXOACTBA H Pa3jJMYUi KHUBOTO U
HEeKHBOTO.

@opmyJMpoBKa 3aJaHUs: 3arnonHuTe Tabmuiy «CpaBHUTENbHAS XapaKTEPUCTHKA
O00BEKTOB JXMBOH M HEKHBOH NPHPOIBI», HCIONB3YSl Marepuan JEeKUWd, ydeOHUKa, WHBIC
UCTOYHHUKHU MH(OpMALIUH.

Tabnuna - CpaBHUTENbHAS XapAKTEPUCTUKA 00BEKTOB )KUBOM U HEXKUBOM MPUPOJIBL.

Kputepuu cpaBHeHUs O6bexThl HeXXUBOU pUpoibl | OOBEKTHI JKUBON TPUPOIBI

KnerouHnoe crpoenue

Hamnune DHEpPruu
CYIECTBOBaHMS

JUIS

O6men  BemecTB  (NMMUTaHUE,
JIBIXaHHE U BBIJICIICHHE)

Poct

PasButue

Paznpaxxumocts

IlepenBuxenue

KonTtpoanpyembie komnerenuuu: OK 02

Paznen 3. 7Ku3HeaeTeJIbHOCTh KJIETKHU

Tema 3.1. O0MeH BellecTB U NpeBpallleHNe FJHEPIUHU B KJIeTKe

Pe3yabTar 00y4yeHus M0 TeMe: ONMHCHIBATH OCHOBHBIC SHEPTETUYECKUE U TIIACTHICCKHE
IPOLIECCHI KJIETKH.

3anoJiHeHHe CPABHHUTEIbHOMH Ta0IHIBI XapAKTEPUCTHK THIIOB 00MEHA BellecTB

®opMy/IMPOBKA 3aJaHUS: 3aMOJHUTE CPAaBHUTENIbHYIO Tabnuiy «OOMeH BellecTB U
IpeBpalleHUe SHEPTUU B KJIETKE», yKa3aB dTallbl, MECTO U YCIOBHS MPOTEKAHUS, y4aCTBYIOIUE
BEILIECTBA, CyTh IPOTEKAIOLINX IPOLIECCOB U PE3YIIBTAT, UCIIOb3Ysl Marepua JeKIui, yueOHuKa,
UHBIE MICTOYHUKH UH(POPMAIUH.

CpaBHutenbHas Tabnuna - OOMeH BellecTB M IpeBpalleHue 3Hepruu B kietke (buocnHres
6enka, PoTocuHTE3, DHEPreTUYECKUN OOMEH)

Cytb
Mecto VenoBusa | Yuacts he| MPOTEKaro
[Tpoueccol OTarbl Yot p B Pesynbrar
MPOTEKaHUs | IPOTEKaAHUS BEIIECTBA 1704
MPOIECCOB
buocunres
Oenka
dortocunTe’
DHepreTuuec




KUl 0OMEH

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

Paznena 4. PazMHokeHre M HHANBUAVAJLHOE PA3BUTHE OPraHu3MOB

Tema 4.2. ®opMbI pa3MHOKeHHUsI OPraHNU3MOB
Pe3yabrar 00yueHHs 10 TeMe: XapaKTepU30BaTh CIIOCOOBI pa3MHOKEHUSI.

3anosiHeHHe TaOIMIBI € KPAaTKOM XapaKTepUCTHKOW W mnpumepamu Gdopm

Pa3SMHOKEHUSI OPraHu3MoOB

@opMyIHpPOBKA 3aJaHUs: 3amoidHUTE TaOMUIy «OCHOBHBIE THUIBI PAa3MHOKCHHSI,
YKa3aB CYIIECTBCHHBIC MPH3HAKH TPOLIECCOB Pa3MHOXEHUs, MPUBEIUTE MPUMEPHI OPTraHU3MOB,
Pa3MHOXKAIOUIUXCSL ATUM IIyT€M, HCIIONIb3Ysl Marepuall JeKUui, ydyeOHHKA, WHble HCTOYHUKU

uHpOpMaLIUH.

Ta6muia - OCHOBHBIE THUITBI PA3MHOXKEHUS

[Tpuznaku

Tun Pa3MHOXKCHUA

Oecrionoe

IIOJIOBOC

KonmuecTBo ocobeil 1151 pa3MHOXKEHUS

Kakoii Tum KkiIeToKk NpUHMMAaeT Yy4yacTHe B
Pa3MHOXCHUHT

W3 xakux KJIETOK ITOSBIISIETCS HOBBIN OpraHu3M

buonoruueckas ocHoBa pa3MHOXeHHS (32
MCKITIOYEHHUEM BBICIIUX PACTCHHI)

CKOpOCTh YBEIMUEHHUS YUCIEHHOCTH 0cO0ei

I'eneTnueckue 0COOEHHOCTH ITOTOMCTBA

HpI/I‘II/IHa MOABJICHUS HOBBIX IIPU3HAKOB Y
IIOTOMCTBA

[IpucnocoburtenbHble  BO3MOKHOCTH ~ HOBBIX
OpraHu3MOB

3HaueHUe Pa3MHOXKCHUA

CniocoObl pa3MHOXKEHUS

IIpumepsl OpraHM3MoOB, KOTOPBIM CBONCTBEH
JAHHBIN THI Pa3MHOXKEHHUS

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

Kpurepun onenuBanus:

«5» - TabnMIIa BBIMOJIHEHA B TIOJTHOM 00BbEME;
«4» - B Xozie 3arloJHEHHUs TaOIWLbl MaTepua

HC3HAYUTCIIBHBIC HCTOYHOCTHU, HCAOYCTEI,

«3» - B XO0I€ 3allOJIHECHUA Ta6HI/IHLI Marepuai

3HAUYMTEJIbHBIE HETOYHOCTH, HEJOUETHI;
«2» - Tabnuia orpaxkaetr MmeHee 50% Marepraiia Uiy He BHITIOTHEHA.

OTpa)XCH HC IIOJHOCTBIO, HMCIOTCA

OTpa)X€H HC IIOJHOCTBIO, HMCIOTCA




4.1.1.2. Pa3paboTKa MEHTAJIbHOM KaPThI

Pasznen 2 XuMu4eckmii COCTaB M CTPOEHHUE KJIETKH

Tema 2.3. CTpyKTYPHO-PYHKIIHOHAIbHASI OPraHU3alHsl KJIETOK

Pe3yabTar 00y4yeHusi M0 TeMe: pa3IU4aTh CYINICCTBEHHBIC MPU3HAKH CTPOCHHS KIIETOK
OpPraHU3MOB Pa3HbIX HAPCTB KUBOU MPUPOJIBI.

Pa3paborka MeHTAJbHOM KapThl MO KJIAACCHPUKANUM KJIETOK U UX CTPOEHHMIO Ha
MPO- U FYKAPUOTUYECKHUX U N0 HAPCTBaAM

@opMy/JIMPOBKA 3aJaHUSI: COCTAaBbTE MEHTAJIbHBIE KapThl M0 KJIaCCU(PUKAUU KIETOK U
UX CTPOCHHIO Ha MPO- U IYKAPUOTUYECKUX U MO IapcTBaMm. B kapre orpa3uTe 0COOCHHOCTH

CTPOCHMS KIICTOK pa3HbIX HAPCTB.

KOHTpOJmpyeMble KoMIeTeHIMHu: OK-01, OK-02, OK-04

Kpurepun oueHuBaHusi:
«5» - 9-8 6amnos;

«4y - 7 6aos;

«3» - 6-5 0aJIOB.

3 6asu1a 2 baJu1a 1 6aaa
Conep:xanue Nudopmarus Nudopmarius Nudopmarus
IIPEJCTaBJICHA B | IpE/CTaBIEHA, HO | IpeACTaBIIeHa
II0JIHOM 00BbEME MMEIOTCS HETOYHOCTH | YaCTHUYHO
I'padpuueckoe MHorocryneHnuyaras MHorocryneHnuyaras [Ipocron «nayqox»
odopmiieHre KAPTHI | KapTa ¢ A00aBIEHUEM | KapTa
KapTHHOK, 3HAKOB.
Hcnonb3oBanue
pa3sHbIX LBETOB Ha
oIpeeseHHbIX
BETBSIX.
Jlekcuxko- Kapra ne copepxur | Kapra He conepxur | Kapra comepkut Tak
rpaMMarnyeckoe | OIIMOOK U ONeYaTok rpyobIX MHOTO rpyobIX
odopmiieHue rpaMMaTHYeCKUX rpaMMaTHYeCKHUX
OLINOO0K WK | OMOOK W ONeYyarok,
OMeyaToK, KOTOpBIE | YTO €€ CoAepkKaHHe
ObI OTBJIEKAJIN | TPYAHO
BHUMaHUE YHWTaTeNsl | BOCHPUHUMAETCS

OT COACPIKAHUA




4.1.1.3. CocTaBieHHe cXeM KPYroBOpOTa BeleCTB

Pa3nen 9. Coo0iecTBa M IKOJOTHYECKHE CHCTEMbI

Tema 9.1. Coo0mecrBa opranusmon. IIlpupoanbie 3Kocucrembl. Biusinue
AHTPONOTreHHBbIX (PaKTOPOB Ha Onocdepy. BiausiHue cCOUAIBHO-IKOJIOTHYECKHUX (PAKTOPOB
HA 3/10pPOBbE YeJI0BeKa

Pe3ynbrar o0yueHusi 1m0 TeMe: ONKCHIBATH CBSI3b MEXKAY OPraHH3MOM U CPEIO €ro
oOuTaHus. YCTaHABIMBATh CBS3b CTPYKTYPBI U CBOMCTB 3KOCUCTEM.

®opmyaupoBKa 3agaHusi: ONUIINTE KPYrOBOPOT BEILIECTBA U COCTABBTE CXEMY:

1 BapuanT — Yriepon,

2 Bapuant — Kucnopog,

3 BapuaHT — A30T,

4 Bapuanrt — Cepa,

5 Bapuant — ®ocdop.

Jlis BbIMONHEHHsT pabOThl MCIIOJIb30BaTh JIEKIMOHHBIA MaTepuaj, PeKOMEHIOBaHHBIC
YU4E€OHUKHU.

3aaHue BBIMOHACTCS B MAJIBIX Ipymmnax (1Mo 2-3 4yeloBeka).

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

Kpurepun oueHuBanmsi:

- MPaBWJIBHOCTH BHIOOpA KOMIIOHEHTOB KPYrOBOPOTA;

- IpaBUJIbHAS TTOCJIEOBATENLHOCTD IPOUCXOSIINX IPOIECCOB;
- TBOPUYECKUU MTOIX0] K OPOPMIICHHUIO PabOTHI.



4.1.2. 3aganusi, HanpaBJeHHbIe HA (POPMUPOBAHME WJIM POBEPKY 3HAHU I
4.1.2.1. ®poHTAJBHBII ONIPOC

Pasnen 1. buojorus kak Hayka. JKuBble cMCTeMbl M X OPraHU3aLNs

Tema 1.1. buosiorus kak Hayka. O01as XapaKTepUCTUKA )KU3HU

Pe3ynbrar 00y4yeHusi mo TeMe: ONMUCHIBATh METObI UCCIIEIOBAHUS HA MOJICKYISIPHOM U
KJIETOYHOM YPOBHE.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Uro uzydaet Ouonorus Kak Hayka?

2. Kakue Benukue yuyeHble JPEBHOCTM BHECIM 3aMETHBIM BKJIAJ B pa3BUTHE
OMOJIOTUUECKUX 3HAHUMN?

3. [Touemy coBpeMEHHYIO OHMOJIOTHIO CUNTAIOT KOMILUIEKCHOW HAyKOH ?

4. Kakue HarpaBJIeHUs B Pa3BUTUHN OUOJIOTUN BbI MOJKETE BBIJICIUTH?

5. Kakoe ormpeneneHne MOXXHO JaTh TMOHATHIO «KHU3HB»? B ueM cOCTOST OCHOBHBIE
3arpynHeHus Ipu GOPMYTUPOBAHUH TAHHOTO ONIPECIICHNS?

6. Kakue cBolicTBa ®KMBOTO BaM U3BECTHBI?

7. Kakas cTpyKTypa CUUTAEeTCs 3JIEMEHTapHOU €JMHUIIEH KUBOro?

KonTtpoanpyembie komnerenuuu: OK 02

Paznen 2 XuMHUYECKHIi COCTAB M CTPOEHHE KJIETKH

Tema 2.2. Buojiornyeckyn Ba;KHbIe XUMHUYECKHE COeINHECHUS

Pe3ynbrar o0yueHusi mo Teme: pazinyarbh CYIIECTBCHHBIC NMPU3HAKU CTPOEHUS KIIETOK
OPTraHU3MOB Pa3HBIX [APCTB KUBOU MPUPOIBI.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. Kakue BemiecTBa Ha3bIBalOTCS HYKJIEMHOBBIMU KUCIOTaMuU?

2.Kakue Bubl HyKJIEMHOBBIX KMCIOT OOHAPYKEHBI B KJIETKe?

3.Kaxkoe cTpoenue nmeer monekyna JJHK?

4.KaxoBsl ocHoBHBIE QyHKIIMHM [IHK B KiteTke?

5. B ueM 3axitoyaeTcs NpUHIUI KOMILIEMEHTApPHOCTHU?

6.Uro obuiero u kakue pa3nnuus umerorcs B ctpoennn monekya JJHK u PHK?
7.Kakue tunsl Mmosiekyn PHK Bam u3Bectnn1? KakoBa ux ¢yHkius?

KonTtpoanpyembie komnerenuuu: OK 01, OK 02, OK 04

Pazgen 3. ZKKusHeaeaTeIbHOCTL KJIECTKHU

Tema 3.1 O6MeH BelllecTB M NpeBpallieHHe JHEPTHH B KJIeTKe JHEPTUH B KJIETKe.

Pe3ynbrar 00y4yeHHs 1O TeMe: ONMKUCHIBaTh OCHOBHBIC YHEPTETUUECKUE U TUIACTUUECKUE
MPOLIECCHI KIIETKH.

IlepeyeHb BONPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. YUTo Ha3BIBAatOT rOMEOCTA30M?

2. Yto Takoe meradbonu3M? M3 kakux mporeccoB OH CKJIabIBaeTCs?

3. Kak cBsi3aHbl MeX 1y cOOO MIACTUYECKUN U SHEPTETUUECKUN OOMEHBI?

4. B kakux oOpraHoMjax KJIETKM IPOUCXOAUT MEPBUYHBI CHHTE3 OPraHUYECKUX
BemecTB?

5. Kakyto ponb B (hoToCHHTE3€ UTrpaeT XJI0pohu?

6. [lepeuricnuTe OCHOBHBIE peaKkluu CBETOBOM (a3bl poToCHHTE3A.

7. Kakue peakiuu uayT B TeMHOBOH (paze porocunresa?

8. UeMm peakuuu XeMOCHHTE3a OTIMYAIOTCA OT QorocuHte3a? Kakue opraHuzMbl



SIBJISIFOTCS XEMOCHHTETUKAMH ?
Konrtpoanpyembie komnerennuu: OK 01, OK 02, OK 04
Paznen 4. PasmHokeHMe M MHAMBUAYAJIbHOE PA3BUTHE OPTrAHU3MOB

Tema 4.2. @opmbl pa3MHOKEHUSI OPraHU3MOB
Pe3yabTar 00yueHusi 0 TeMe: XapaKTepr30BaTh CIIOCOOBI PA3MHOKCHHUS.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. Maiite onpeaeneHue Npoueccy pa3MHOXKEHUS OPraHU3MOB.

2. Kakue ¢popMbl pa3MHOKEHUS] OPraHU3MOB BCTPEUYAIOTCS B IpUpozae?
3. Kakoe pa3MHOXKEHHE Ha3bIBACTCS OCCIIONIBIM?

4. Kakue BUIbI OECIIONIOT0 Pa3sMHOKEHHS Pa3IndaroT?

5. KakoBo 6uonoruueckoe 3HaueHIe OECIOIOr0 pa3MHOKEHUS?

6. B ueM npenmyIiecTBo MoJI0BOro pa3MHOXKEHUS repe]] 0ecronbm?
7. Kakue crocoObl 10JIOBOTO Pa3MHOXKEHHS BAM U3BECTHBI?

8. I'me 1 Kak MPOUCXOAUT PA3BUTHUE MOJOBBIX KJIETOK Y JKUBOTHBIX?

9. Uro Takoe ormonoTBopenue? Kakum oHO ObIBaeT?

Kounrposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Paznen 5. HacjelcTBEHHOCTh M H3MEHYHBOCTHL OPraHM3MOB

Tema 5.1. 3akoHOMepHOCTH HACJIeTOBAHMS

Pe3ynbrar 0o0yueHusi MO TeMe: OIKCHIBAaTh 3aKOHOMEPHOCTH HACJIECICTBEHHOCTH U
W3MEHYUBOCTH.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIIPOCY:

1. Yro usyvaer reneruka?

2. [Touemy umenHo I'. Menzensi CUUTAIOT OCHOBOTIOJIOXKHUKOM T€HETHKU?

3. YUro Takoe uucTas TuHUSA U THOpu’?

4. Yto Takoe ajuieibHbIe FeHbl (aenu)?

5. Kakue ocoOu Ha3bIBatOTCsl TOMO3UTOTHBIMH, a KaKHE - TE€TepO3UroTaMu’?

6. Kakue nmpu3Haku Ha3bIBalOTCS JIOMUHAHTHBIMHU, a Kakue - peneccuBHbIMU? [IpuBeante
PUMEpPHI TOMUHAHTHBIX M PEIIECCUBHBIX MPU3HAKOB OPTaHU3MOB.

7. Chopmynupyiite npaBuiIo e1nHO0Opa3ust THOPHUIOB MepBoro nokoseHus I. Menaens.

8. Chopmynupyiite mpaBuio pacuieruienus I. Mennensi.

9. ChopmynupyiiTe 3akOH YUCTOTHI TameT [. Menaens.

10. B uem oTnnuue ABYX MOHATHI: (PEHOTUN U TEHOTHUI?

11. Kakoe ckpelBanue Ha3bIBaeTCs AUTHOPUIHBIM?

12. ChopmynupyiiTe 3aKOH HE3aBUCHMOTO HACJIEIOBAHUS IMPU3HAKOB.

KonTtpoanpyembie komnerenuuu: OK 01, OK 02, OK 04

Pa3nes 6. IBoJIIOLIMOHHASL OUOJI0THS

Tema 6.1. DBo/TIIOLMOHHASI TEOPHS U €e MeCTO B OMOJIOTHH.

Pesyabrar o0yyeHusi 1O TeMe: XapaKT€pU30BaTb IPEANOCBUIKM W JBHKYIIHE CHIIbI
BO3HHKHOBEHUSI MHOTOOOpa3us BUJIOB.

IlepeyeHb BONIPOCOB K (PPOHTAIBLHOMY OIPOCY:

1. KakoBbI CHJIbHBIE U CJTa0BIE CTOPOHBI CUCTEMBI Opranudeckoro Mupa K. Jluanes?
2. ChopmynupyiiTe 0OCHOBHBIE MOJIOkKEHUs 3BotomoHHoM Teopun XK. b. Jlamapka.
3. Ilepeunciute NpEANOCHITKNA BOSHUKHOBEHHS JAPBUHU3MA.

4.TlepeuricIuTe OCHOBHBIE TOJIOKEHHSI CHHTETUYECKOM TEOPHH IBOJIOLMH.



KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04

Pa3nen 7. Bo3HHKHOBeHHE M Pa3BUTHE JKU3HH HA 3emMJie

Tema 7.1. 3apoxkaenne u pa3Butue xu3Hu. CHcTeMa OPraHM4YecKOro Mmupa.
IIpoucxoxnaeHue 4ejioBeka — aHTPOIOTeHe3.
OCHOBHBIE CTaJUH BOJIIOIUH YeJIOBEKA

Pe3ysabTar 00ydyeHHMsl MO TeMe: XapaKTEPU30BaTh NPEINOCHUIKM W JBIKYIIHE CHIIbI
BO3HUKHOBEHUSI MHOTOOOpa3usi BUIOB.

IIepeyeHb BONIPOCOB K (PPOHTAIBLHOMY ONPOCY:

1. JlaiiTe onpeneneHre aHTPOIOJIOTHH.

2. Kakue 3aga4um crodt nepes antpononoruei? M3 kakux pasaenoB COCTOUT 3Ta HayKa?

3. Kakue jaHHbIe JOKa3bIBAIOT POACTBO YEIOBEKA C dKUBOTHBIMU?

4. Ilepeuncnure XapaKTEPHbIE YEPTHI, OTINYAIOIINE YETIOBEKA OT )KUBOTHBIX.

5. Kakue Ouonoruueckue M couMabHble (PAKTOPBI SIBHIUCH ABMKYLIMMH CHIAMH
aHTponorexesa’?

6. [lepeunciuTe 1 0XapakTEpU3yUTe OCHOBHBIE CTAIUU HBOJIOLUHU YEJIOBEKA.

7. [laiiTe onpeeieHre YEJI0BEYECKUM pacaMm.

8. Ha xakue pacsl moppasfessoT COBpeMeHHOe yesioBeuecTBo? [lepeuncnnre 0CHOBHbBIE
IIPU3HAKU pac.

9. IlpuBenuTe GaxThl, JOKA3BIBAIOIME €JUHCTBO YEJIOBEYECKUX pac.

Kountposmpyemsbie komnerenunu: OK 01, OK 02, OK 04

Kpurepun oneHuBaHmsi:

«5» - OTBET NOJIHBIM, Pa3BEPHYTHIN;

«4» - OTBET NOCTATOYHO IOJIHBIN, HO ECTh HETOUYHOCTH;
«3» - OTBET KpaTKuil UK ¢ rpyObIMH OIINOKaMu;

«2» - OTBET HEBEPHBII UJIM OTCYTCTBYET.



4.1.2.2. O6cy:xkneHne o BONPOcaM JIeKIHH

Pasnea 4. PasMHOKeHNe 1 HHANBUAVAJLHOE PA3BUTHE OPraHU3MOB
Tema 4.1. ZKuzHeHHBIA UK KJICTKHA
Tema 4.2. ®opMbl pa3MHOKEHUS] OPTAaHU3MOB

PesyabTar 00yueHust 1o TeMe: XapakTepU30BaTh )KU3HEHHBIN IIUKI KJIETKHU.

IlepeueHb BONPOCOB /1Jis1 00CYAK/AEHUS:

1. Kakue n3MeHeHus B KJIETKE MPEAMICCTBYIOT JEICHUIO?

2. Oxapakrepu3yiTe ¢a3bl MUTO3a U KPATKO PACCKAKUTE, KaK TPOUCXOTUT ITOT MPOIIECC.
3. B ueM 3akiroyaercst OMOJOrnYecKoe 3HaueHne MUTo3a’?

4. Yem melio3 oTIIMYACTCS OT MUTO3a?

5. B yeM 3akiroyaeTcst OMOJ0rHYecKoe 3HaueHue Meiosa?

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 04

Pa3nen 10. CejieK1usi OPraHU3MOB, OCHOBbI OMOTEXHOJIOTHHU
Tema 10.1. Ceaexkuuss kak Hayka u npounecc. OCHOBbI OHOTEXHOJIOTHH.

buorexHosorny B )KU3HU U nNpodeccun.

Peaym,TaT oﬁyqennﬂ M0 TeMe: OIIMChIBaTb M CpPaBHUBATh MCTOJAbI CCJICKIHMH Ha

KOHKPETHBIX IIPUMEPAX.

ITepeyennb BONPOCOB /1Sl 00CYKICHUA:

1. Kakue 0CHOBHBIE 33JJa4M pelIaeT COBPEMEHHas CeJIeKLIUs?

2. IlepeuncnuTe U KpaTko OXapakTepU3yHTe ITIABHBIE METOIBI CETICKITUH.

3. Uto Takoe reHHas uHxeHepus? OnuIIMTE OCHOBHBIE ATAllbl CO3AAHUS TPAHCI€HHOIO

OpraHu3sMa.

4. Kakue MHCTPYMEHTBI U METO/Ibl UCIIOJIb3YIOTCS B TEHHOW MH)KEHEPUU?
5. IlpuBenute 3-5 nmpuMepoB NMPUMEHEHHU] OMOTEXHOJIOTHI B MenuiHe. Kakoe BivsiHIe

OHH OKa3aJih Ha 3I[paBOOXpaHeHI/IC?

6. Kakue mpodeccun cBsizanbl ¢ OuorexHonorusimMu? Onummre TpeOOBaHHUS K

CHELUAINCTaM B 3TOM o0acTu.

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

Kpurtepun onenuBanus:

«5» - OTBET NOJIHBIN, Pa3BEPHYTHIN;

«4» - OTBET NOCTATOYHO MOJIHBIN, HO ECTh HETOUYHOCTH;
«3» - OTBET KpaTKuil UM ¢ rpyObIMH OIIMOKaMU;

«2» - OTBET HEBEPHBIN UII OTCYTCTBYET.



4.1.2.3. TectrupoBanue

Pa3zjnen 2 XumMu4eckmii COCTAaB M CTPOECHNE KJIETKH

Tema 2.3. CTpyKTYpHO-PYHKIMOHAJIbHASI OPraHU3AIUS KJIETOK

Pe3yabTar oOyuyeHHsl MO TeMme: IOHUMAHHE B3aMMOCBS3UM MEXKIy CTPOCHHUEM H
(GYHKIMSIMH KJIETOYHBIX CTPYKTYP

TecToBoe 3aganue

1. KieTky cuuraroT equHMIIEeN pOCTa U pa3BUTUS OPraHU3MOB, TaK Kak
1) oHa HMeeT CII0)KHOE CTPOEHHE

2) opraHu3M COCTOUT U3 TKaHEH

3) 4MCII0 KJIETOK YBEIMUYMBAETCS B OPraHU3ME IIyTEM MUTO3a

4) B IOJIOBOM Pa3MHOXEHUHU YYaCTBYIOT TaMEThI

2. B kakux opraHomziax KJIETKH COCPEIOTOYEHO OoublIoe pazHooOpasue (epMEHTOB,
YUYaCTBYIOIIMX B PACUICTNICHMH OMOTIOIMMEPOB 10 MOHOMEPOB?

1) B tu30comax

2) B pubocomax

3) B MUTOXOHJIPUSAX

4) B xJoporacTax

3. CX0aCTBO MUTOXOHIPHIA M XJIOPOIUIACTOB 3aKIFOUACTCS B
1) nHamuuum cooctBennon JIHK

2) CUHTE3€ TJIIOKO3bI

3) HAMTUYUU TUIIAKOUJIOB

4) ux GyHKUIUAX

4. JIuruapl CHHTE3UPYIOTCS B KJIETKE Ha
1) rpanynsapuoii D11C

2) mankoit OI1C

3) pubocomax

4) meMOpanax anmnapara ['onbaxu

5. SlnepHas memOpaHa cBs3aHa C MEMOpaHAMH
1) MuTOXOHAPHI

2) XJIOpOILIaCTOB

3) HIOIUIa3MaTUYECKON CETH

4) nuzocom

6. Postb ieHTpHOIIEH B )KU3HU KIICTKH 3aKJIFOYAETCS B TOM, YTO OHHM Y4acTBYIOT B
1) TpaHcKpUIIUH

2) permukauuu JTHK

3) oOpa3zoBaHUU BepeTeHa JEICHUs

4) GuocuHTe3e Oenka

7. Kakyto (hyHKIUIO BBIMONHSIOT B KJIeTKe MoJieKyabl ATD?
1) cTpyKTypHYIO

2) TpaHCTIOPTHYIO

3) PHEpPreTUYECKYIO

4) penpoayKTUBHYIO



8. K opranonam cnenuaibHOr0 Ha3HAYEHUSI OTHOCSATCS
1) KJIeTOYHOE SIIPO, SIPHIILIKO

2) MUOGHUOPHIUIBI, KI'YTUKH

3) anmapat [0yibJ KU, TU30COMBI

4) pubocoMbl, MUTOXOHIPUH

9. Kneroynas cTeHKa pacTEHHI COCTOUT U3
1) monucaxapuios

2) nucaxapujaoB

3) GenkoB

4) dbochomunuaos

10. TepMuH «xieTKa» BOEPBBIE NPEUIOKUT B 1665 rony:
1) M. llneiinen

2) P.Tyk

3) U. MeuHHKOB

4) T. Mopran

11. Yto ciy)uT A0Ka3aTeIbCTBOM €AMHCTBA OPraHUYECKOTO MUpa?
1) KpyroBOpoOT BEIIECTB

2) B3aMMOCBSI3b OPIaHU3MOB H CPEJIbI

3) mpHCIIOCOOIEHHOCTh OPraHU3MOB K Cpejie OOMTaHHsI

4) KJIeTOYHOE CTPOCHHE

12. Opranous, B KOTOPOM ITPOUCXOANUT OMOCHHTE3 OeIKa — 3TO:
1) pubocoma

2) KJIeTOYHas MeMOpaHa

3) 9HIOIUIA3MaTHYECKAs CETh

4) MUTOXOHAPHSI

13. BHyTpeHHEe MOIYXHUIKOE COMCPKUMOE KIETKH
1) neiikorutazma

2) xJoporuia3Ma

3) nuromasma

4) xapuoruiazma

14. B cocraB siAphIIIKa BXOIUT:
1) JTHK;

2) pPHK;

3) 6emok u JIHK;

4) 6enox u pPHK.

15. OcHoBHas (yHKIIHS JTU30COM — 3TO:
1) cunTe3 OEIKOB;

2) paciieruieHie OpraHMYeCKUX BEIIEeCTB;
3) u3bupaTenbHbIil TPAHCIOPT BEIICCTB;
4) TMHOLIUTO3.

9TaJIOHBI OTBETOB:

Ne 3amanmns

1

10

OTBCT

2




Ne 3amanus 11 12 13 14 15

OTBET 4 1 2 4 2

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04
TecroBoe 3a1aHne

Paznen 3. ’Ku3He1eATEJbHOCTH KIETKH

Tema 3.2. Buocunres 6eika

Pe3yabTar 00y4yeHHMsi 1O TeMe: ONMCHIBATH IPOLIECC CO3[AHUs OCJIKOBBIX MOJIEKYI B
KJIETKE Ha OCHOBE TeHeTHUYeCcKoi nHpopmarmu, 3akoguposanHoi B JJHK.

TecToBoe 3a1aHue

1. Marpuneil 118 TpaHCISIIMK CIYKUT MOJIEKYJIa!

1) TPHK

2) AHK

3) pPHK

4) n”PHK

2. ndopmanus o mociaeoBaTeIbHOCTH PACTIONIOKESHNUS aMUHOKHCIIOT B MOJIEKYIe Oerka
nepenuceiBaercs B sape ¢ monekynsl JJTHK Ha Monekyimy:

1) AT®

2) p-PHK

3) T-PHK

4) u-PHK

3. OmHO3HAYHOCTH TEHETHYECKOTO KOAA MPOSBISICTCS B TOM, YTO KaXKIBIH TPHUILIET
KOJMPYET:

1) HECKOJIbKO aMUHOKHUCIIOT

2) He Oosee ABYX aMUHOKHUCIIOT

3) Tpu aMUHOKHUCIIOTHI

4) omHy aMUHOKHUCIIOTY

4. Ha nmonucome CUHTE3UpYeTCS:

1) onna monexyna 6enka

2) HECKOJIBKO MOJIEKYJT Pa3JIMYHbIX OEIKOB
3) HECKOJIBKO MOJIEKYJI OIMHAKOBBIX OEJIKOB
4) BO3MOXXHBI BCE BAPHAHTBI

5. Kaxoit u3 ¢pepmenToB ocymectniser cuate3 nPHK?
1) PHK-cunTeraza

2) PHK-nonumepasa

3) AHK-nonumepaza

4) IHK- cunrterasa

6. Tpanckpunuus — 3T0:

1) cuHTE3 NOMUNENTHIHOM LIenu Ha pubocomax
2) cunre3 TPHK

3) cunte3 n”PHK mo marpune JJHK

4) cunre3 pPHK

7. Ponbs TpancnioptHoii PHK B kiteTke aykapuoT 3akiitoyaercs B:
1) nepenaue nHdopmau 0 CTPYKType OEIKOB



2) TpaHCIOPTE aMUHOKHUCIIOT K pubocoMam
3) tpancniopre uPHK u3 snpa B uromiazmy
4) ynBoeHUr UHPOPMAIIH

8. B monekyne JIHK komuuecTBO HYyKI€OoTHAOB ¢ TUMHHOM coctaisieT 20% ot oOriero
yucna. Kakoil mpoieHT HyKJI€OTHI0B C IUTO3MHOM B 3TOU MOJIEKye?

1) 30%

2) 40%

3) 60%

4) 80%

9. Cunres Oenka Ha puOocoMax MPEKpamiacTcss B MOMEHT, KOTJia:
1) 3akonuuBaercs cuaTe3 MPHK na JIHK

2) xogon uPHK BcTpeuaercs ¢ antukogonom TPHK

3) mosiBisETCS TPUILIET — 3HAK npenuHanus Ha JJHK

4) pubocoma «I10X0oauT» 10 cror-kogoHa nPHK

10. Kakoii antukomon tpancmoptHoii PHK coorBerctByer Tpuriery TI'A B monekyse
JHK:

1) ALY

2) Iyr

3) VIA

4) ATA

11. Ponw matpuiisl B cunTe3e Mmoiekyn u-PHK Beimonnser:
1) monumnenTuaHAS HUTh

2) mia3mMaruyeckas MeMOpaHa

3) MeMOpaHa dHA0IIIa3MaTHYCCKOM CETH

4) onna u3 neneit monekynsl JJHK

12. Cxonbko aMMHOKHUCIOT KoaupyeT 900 HykieoTHa0B?
1) 100
2) 200
3) 300
4) 400

ITAJIOHBI OTBETOB:

Ne 3amaums 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

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

Pa3nen 4. PasMHokeHMe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHM3MOB

Tema 4.3. UuanBuaya/ibHOE Pa3BUTHE OPTaHU3MOB

PesyanaT Oﬁy‘leHI/lﬂ 0 TEMeE: OIIMChIBATh CTaAUN OHTOI'CHE3a paCTeHI/II\/'I, JKNUBOTHBIX U
4eJI0BEKa.

TecTroBoe 3a1anue
1. KTo BBEN B OMOJIOTHYECKYIO HAYKY TEPMUH «OHTOTCHE3)?
1) K. b. Jlamapk
2) Y. lapBuH
3) O. I'. I'exkenpb




4) I. Mennenn

2. Cranus OJHOCIIOMHOIO 3apOAbIIIa:
1) Helipyna

2) 6nacryna

3) racTpyina

4) me3onepma

3. JABYXCJIOMHBIN 3apOJIbILL:
1) Gimacryna

2) Mopyna

3) Helipyna

4) ractpyna

4. U3 me3oaepMbl HhOpMUPYIOTCS:
1) nerkue

2) ne4eHpb

3) KPOBEHOCHBIE COCY/IbI

4) HepBHas cucTeMa

5. ¥V 1I03BOHOYHBIX JKMBOTHBIX IIPSIMOE PA3BUTHE XapPAKTEPHO JUIS:

1) ppIO, 3eMHOBOIHBIX, PENITHINI

2) am(puOuii, NTUI, MIICKOITUTAFOIINX
3) 3eMHOBOJIHBIX, TTPECMBIKAIOIIIUXCS
4) nTUll, MIEKOTTUTAIONTUX

6. YcTaHOBUTE COOTBETCTBUE MEXIYy THIAMH HOCTIMOPUOHAIBHOIO Pa3BUTHSI U
KOHKPETHBIMH OpTraHU3MaMHu:
[Ipumeps! opranu3mMoB Tunel pa3BuTus
1) Sctped-nepenenaTHHK A) IIpsimoe pa3ButHe
2) Bensinka 0OBIKHOBEHHAST b) Henpsmoe pa3sutue
3) Bosbinas manga
4) Maiickuii )yK
5) [IpeBecHas KBakIa
6) ['omy6oit kUt
7) O3epHas IAryIKa
8) [Nayk-KkpecToBHUK
7. 3akoHuuTe onpenenenne. CiMusiHUE MOJOBBIX KIETOK -
8. 3akonuure onpeneaenne. OmIOOTBOPCHHAS AUIICKIIETKA -
9. 3akoHuuTe onpenejenue. Pa3zBuTue cucTeM OpraHoB 3apo/blia -
ITaJI0HBI OTBETOB:
Ne 3amanus 1 2 3 4 5 6
OTBET 3 2 4 3 4 1A, 2B, 3A, 4B, 5B, 6A, 7A, 8b
Ne 3amanus 7 8 9
OTBET OIIOJIOTBOPEHHE 3UroTa OpraHoreHe3

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




Pa3jen 8. OpranusMbl M OKpY KaOUIAs cpeia

Tema 8.1. Dxogorus kak Hayka. Cpeabl KHU3HH. JKOJOrHYecKHe (PAKTOPHI.
IK0JIOTHYEeCKHE XAPAKTEPUCTHKH MOMYJIS U

Pe3yabrar 00y4eHusi O TeMe: OIKCHIBATH CBSI3b MEXAY OPraHU3MOM M CpPEIOd ero
obuTaHus.

TecToBOC 321aHHE
1. Hayka, n3y4aromiasi CBSI3¥ OpraHU3MOB C OKPY)KAIOIIEH cpenon
1) 300n0rus
2) 6oTaHUKa
3) anaromusi
4) sKoJyorus

2. ®akTOpbI HEXKUBOU MPUPOJIBI, BO3ACUCTBYIONINE HA OPraHU3M
1) abuotuyeckue

2) OMOTHYECKHE

3) aHTpONOreHHbIE

4) OMOXMMHUYECKHE

3. dakTOpkI KUBOW MPUPOJIBI, BO3ACHCTBYIONINE HA OPraHU3M
1) abuotnyeckue

2) OMOTHYECKHE

3) aHTpONOreHHbIE

4) OMOXMMHUYECKHE

4. BoznelicTBUE YeI0BEeKa U €0 XO3SHCTBEHHOU JeSITENFHOCTU Ha )KUBBIE OPTaHU3MBI U
PUPOY B IIETIOM

1) abuornueckue GakTophl

2) buoTHueckue (pakTopel

3) aHTpOMOreHHbIe PaKTOPHI

4) ¢pusmonoruueckue GpakTopsl

5. DKonoru4eckuii pakTop, BHIXOISAIINM 3a Mpeaebl BHIHOCIMBOCTH OPraHU3MOB
1) aHTpONIOTeHHBIH

2) orpaHUYMBAIOIINN

3) abuoTHueckuit

4) cTuMynUpyOUUit

6. BisiHME )KUBBIX OPraHU3MOB APYT Ha Apyra
1) abuotnyeckue pakTopsl

2) buotnyeckue pakTopsl

3) aHTponoreHHble (PaKTOPHI

4) pusnonoruveckue GaxkTopsl

7. buotnueckumu (pakTopamu SBIISIOTCS

1) ocymenue 60710T, BEIpyOKa JIECOB, CTPOUTENIBCTBO JJOPOT

2) pacteHus, 6akTepuu, rpuObl, )KUBOTHBIE, BUPYCHI

3) mapa3uTH3M, XMITHUYECTBO, KOHKYPEHIHs, CUMON03

4) Temneparypa, COCTaB BO3lyXa U MOYBbI, peibed, CBET, BIAKHOCTh

8. K abnotnyecknm (hakTopam cpeibl OTHOCST
1) oceHHUI JTUCTOIIA]T
2) CTPOUTENBCTBO TIOTHH



3) oOMIIBHBIN CHEromaI
4) MHTpAITUIO TITHUII

9. BonHas cpesia oOMTaHUS XapaKTEPU3YyeTCsl CIEeTyIOIUMH OCOOEHHOCTAMU
1) ManbIM coaepkaHueM KUCIopoaa

2) CUJIBHBIMU TI€penajaMy JaBJICHUS

3) HU3KOM TJIOTHOCTHIO

4) orpaHU4EHHON IPOHULIAEMOCTBIO JUIs CBETa

5) obunueM cBeTa U BBICOKUM COZIEP)KaHUEM KHCIOpoa

6) 3HAUUTENILHBIMU II€penagaMu TeMIepaTyp

10. HaszemHo-BO3IymIHas cpeaa  OOMTaHMS — XapaKTEpPU3yeTCs  CICAYIOUUMH

0COOEHHOCTAMU

1) ManbIM coaepkaHueM KUcaopoaa

2) CWJIbHBIMU TIepenagamu JaBICHUS

3) HU3KOH TJIOTHOCTHIO

4) orpaHMYEHHON MTPOHUIIAEMOCTBIO JIJIsI CBETA

5) oGunueM cBeTa M BBICOKUM COJEP>KaHUEM KUCIOPOa
6) 3HaYUTENbHBIMU [I€PENaIaMU TEMIIEPATYP

ITAJIOHBI OTBETOB:

Ne 1 2 3 4 5 6 7 8 9 10
3aJaHUs
OTBET 4 1 2 3 2 2 3 3 1,2,413,56

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

Pazjen 9. Coob1iecTBa M IKOJ0THYECKHE CHCTEMBI
Tema 9.1. Coob6mecrtBa opranu3moB. Ilpupognbie 3Kocucrembl. Biausinue

AHTPOIOI€HHBIX (l)aKTOPOB Ha 6n0c4)epy. Bausinne conuajJbHO-IKOHOMHYECKHX (l)aKTOPOB
Ha 3J0POBLE YE€JI0BCKA.

Pe3y.111)TaT oﬁyqem/m MO0 TeéMeE: OIMMUCBIBATHL CBA3b MCKAY OPraHU3MOM H CPGIIOI\/'I €ro

o0uTaHus. YCTaHABIMBATH CBS3b MEXKAY CTPYKTYpamu Ouochepsl.

TecToBOE 3a1aHHE
1. SIBneHust KpyroBopoTa BEIIECTB W HHEPTUH, MPOUCXOASIIME NPU YYaCTUU >KMBBIX

OpTaHHU3MOB, U3YUAlOT Ha YPOBHC

1) 6uochepuom

2) GUOTEOIEHOTHYECKOM

3) monynAIMOHHO-BUI0BOM
4) opraHu3MeHHOM

2. HeobOxommmoe ycltoBue coXpaHeHHs paBHOBecHs B bnochepe

1) aBOIOLIMSI OPraHUYECKOTO MHpa

2) 3aMKHYTBIH KpyroBOPOT BEIIECTB U SHEPTUU

3) ycuieHHe NPOMBIIIJICHHON W CHHXXEHHE CEJIbCKOXO3SIMCTBEHHON JesTeIbHOCTH

YCIO0BCKa

4) YCUJIICHUC CEIbCKOXO3SMCTBEHHOM U CHHXKEHHE HpOMBIH.IJ'ICHHOﬁ ACATCIIBHOCTHU

YCIO0BCKa

3. B 6uocdepe
1) 6Guomacca pactenuit paBHa Guomacce XKMBOTHBIX
2) 6uomacca KMBOTHBIX BO MHOTO pa3 MpEeBbIIIAeT OroMaccy pacTeHui




3) Ouomacca pacTeHHi BO MHOTO pa3 MpeBBIIIaeT OMOMacCy JKUBOTHBIX
4) cooTHOMICHNUS OMOMacC PAaCTEHHUH U JKUBOTHBIX ITOCTOSHHO U3MEHSIETCS

4. buocdepa sABIIETCS OTKPHITOW CUCTEMOM, TaK KaK OHA
1) cocoGHa k caMoperysuu

2) crocoOHa U3MEHSITHCS BO BPEMEHHU

3) COCTOUT U3 IKOCUCTEM

4) cBs3aHa C KOCMOCOM OOMEHOM BEILIECTB

5. BepxHss rpanuna ouocdepsl HaxoauTes Ha BbicoTe 20 KM OT IIOBEPXHOCTH 3eMIIH, TaK
KaK Tam

1) OTCYTCTBYET KHUCIOPOL

2) OTCYTCTBYET CBET

3) oueHb HM3Kas Temieparypa

4) pa3zmeraercs 030HOBBIH ci0i

6. OOomnouka 3emin, HaceleHHas XHBBIMH OpPraHW3MaMH W TNPEOOpa3OBaHHAS HMH,
Ha3bIBACTCSI

1) ruapocdepa

2) mutocdepa

3) Hoocdepa

4) 6uocdepa

7. Ilo ompenenenuto B.M. Bepnaackoro Bemymias poiib B CO3JaHUM HOOCHEPHI
MIPUHAJICKUAT

1) 6akTepusm

2) pacTeHusIM

3) xocmocy

4) yenoBexky

8. [Momnepxkanuio paBHOBECHs B OMocdepe, ee MeTOCTHOCTH CIIOCOOCTBYET
1) coxpaneHnue 6uopazHoobpaszus

2) BCEJICHHE HOBBIX BUJIOB B DKOCHCTEMBI

3) co3naHue arpo’KOCUCTEM

4) pacmmpeHue TUIOMAAN 3€MeITb, 3aHATHIX KYIBTYPHBIMH PACTEHHSIMA

9. YeroitunBocTh OMocheps! Kak TI00aTbHON SKOCHCTEMBI OMPEICIISETCS
1) pazHoOOpasuem ee BUIOBOTO COCTaBa

2) KOHKYpEHIIEeH MeX 1y OpraHu3MamMu

3) NOnyNAUOHHBIMU BOJTHAMU

4) 3aKOHOMEPHOCTSIMH HACIIEICTBEHHOCTH W U3MEHUYNBOCTH OPTaHU3MOB

10. Beinenenue B arMocepy OKCHAOB Cephl, a30Ta BHI3HIBACT
1) ymeHbIlIeHHEe 030HOBOTO CII0S

2) 3acoJI€HHEe MUPOBOTO OKEaHa

3) BBINa/IeHUE KUCIOTHBIX JTOXKIEH

4) yBennyeHre KOHIIEHTPAIlUH YITIEKUCIIOTO rasa

ITAJOHBI OTBETOB:

Ul
o
~
oo
©

Ne 3amanus 1 2 3 4 10

OTBET 1 2 3 4 4 4 4 1 1 3

Kontpoanpyembie komnerennuu: OK 01, OK 02, OK 04, OK 07, TIK.5.4




Kpurepun oueHuBaHusi:

3a KaxK[blid MPaBUIIBHBIN OTBET, HAUUCIHsIeTcs | Gan.
«5» - mpaBUJIbHO BhINOJHEHO 91 — 100% 3ananuid;
«4» - npaBuUIbHO BbINONHEHO 71 — 90% 3ananuii;
«3» - mpaBUWJIbHO BBINOJHEHO 51 — 70% 3amanuii;
«2» - IPaBUJILHO BBINIOJHEHO MeHee 51% 3ananuil.



4.1.2.4. YeTHbIe cO00IIEeHHS C MPe3eHTaluei

Pa3gen 5. HaciiencTBeHHOCTHh M H3MEHIIHYBCOTH OPraHU3MOB

Tema 5.3. 3akoHoMepHOCTH H3MeHYHBOCTH. ['eHeTHKA MoJIa

Pesyiabrar 00y4eHusi o TeMe: ONMCHIBaTh 3aKOHOMEPHOCTH HACIIEJOBAHHUS U M3MEHUMBOCTH.
Onpenenars Tun MyTaluuy Py NepeJadd HACIEACTBEHHBIX IIPU3HAKOB.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK 04

Yek-JTHCT JJ151 OLEHKH MPe3eHTANMH 0 TeHeTHYeCKOM 3200 1eBaHN U
OLeHUTE MPE3CHTAIUIO MO CICAYIOIINM KPUTEPUSIM:

Hamuuue (1 6am) /

DJIeMEHTBI COJIePIKaHUS
ACP orcyrctue (0 6amioB)

1. | TuryneHblii cnaiin (Ha3zBanue 3aboneBanus, @©.M.0O. aBropa
TIPE3CHTAITIH )

Ornucanbl TPU3HAKU U CUMITOMBI 3a00JIEBAHUS

Vkazan T HacCJICJOBaHUA 3a00JIeBaHUS

[TpuBenena naGOpMAIHSI O TCHETUYECKOW MPUYNHE

OnuncaHbl KIMHUYECKHUE IIPOSBJICHUA

HpeIlCTaBJIeHBI JUAarHoCTUYCCKUEC METOIbI

PaCCMOTpeHBI BAPHUAHTLI JICUCHUA U NOAACPIKKU

YKa3aHbl HICTOUHUKH WH(OpMAITUT

OO NG W

Co0broieHne eIMHOr0 CTUIISI PE3EHTaluU

[EEN
©

Marepuan Obl1 HHTEpECEH

[EEN
=

Marepuan ObLI 1oJIe3eH

IIIkaja nepeBoaa 0a/JIOB B OTMETKY:

«5» - 11-10 6amioB

«4» - 9-8 6amnos

«3» - 7-6 6amIoB

«2» - MeHee 6 0aJTOB WIIM OTCYTCTBHE PaOOTHI




4.1.3. 3ananus, HanpaBJieHHbIe HA GOpPMHUpPOBaHNEe YMEHUIl U HABBIKOB

Pa3znen 2 XuMu4eCcKHid COCTAB U CTPOEHHE KJIETKHU

Tema 2.3. CTpyKTYPHO-PYHKIIHOHAIbHASA OPraHU3aLM KJIETOK

Pe3ysbTar 00y4yeHHsi MO TeMe: pa3juvaTh CYIICCTBCHHBIC IPU3HAKH CTPOCHUS KIIETOK
OpPTraHU3MOB pa3HBIX LAPCTB XKHUBOM Npuponsl. [IpoBoanTh HabOMIONEHHWE KIETOYHBIX CTPYKTYp U HX
W3MEHEHUH C TTIOMOIIBI0 MUKPOCKOTIIA.

JlaGoparopHnasi padora Nel
CTpoeHue KJIeTKH

Ilenp paGoTbl: MO3HAKOMUTHCS CO CTPOECHHUEM JKMBOTHOM M pacTUTENbHOW KieTkd. [lokazare
IPUHLIUINAIBHOE €MHCTBO UX CTpOeHUs. O3HAKOMHUTBCA C OCOOEHHOCTSMHU CTPOEHUS KIETOK pacTeHUM
Y J)KUBOTHBIX.

[IpakTuyeckas yacTh padoThI

Xon padoThI:

1. PaccMoTpuTe BHYTpEHHEE CTPOCHMS KJIETOK PacTEHUM U )KMBOTHBIX. PaccMoTpute oTaenbHbIe
KJIETKU PA3IMYHBIX TKaHEH.

2. YKa)KuTe 0COOCHHOCTH CTPOCHHUS KIIETOK B CBSI3H C UX (DYHKIHUSMHU B OPraHU3ME )KUBOTHOTO.

4. Cnenaiite oT4€T 0 paboTe B Mamkax Ajs J1abopaTopHBIX padoT, 3apucyiTe KIETKU U 0003HAUYbTE
BUJIUMBIC B CBETOBOU MHKPOCKOIT OPraHOU /bl BYKapHOTquCKOﬁ KJICTKHU.

5. OnumuTe OCHOBHBIE OPraHOUIBI U UX (PYHKIUH.

6. 3apucyiiTe U3y4CHHBIC OPTaHOUJIBI.

Crenaiite BBIBOJ 110 IPOJIETIaHHON padoTe.

KonTpoJibHbIe BONPOCHI_(BBLINOJIHUTH NMCbMEHHO):

1. U3 kakux OCHOBHBIX YaCTEH COCTOUT Jr00ast KieTka?

2. Yto ob1iero umMeeTcs B CTPOCHUU PACTUTEIHHON U JKUBOTHON KIIETOK?

3. Uem pa3nuyaroTcs 3TH KJICTKH?

4. Yem 00BSACHUTH, UTO, OyAy4IH YCTPOCHHBIMH 110 €IMHOMY IUIaHY, KIETKH BEChbMa pa3HOOOpa3HbI
o gopme u pazmepam?

Kontponaupyembie komnerenuun: OK 01, OK 02, OK 04

Paznen 9. Coo0uiecTBa M IKOJIOTHYECKHE CHCTEMBI

Tema 9.1. CoodmecTBa oprann3mos. IIpupoanbie 3xocucTeMbl. Biausinue aHTPONMOreHHbIX
(daxTopos Ha Guocdepy. Bausinne connanbHO-IK0JI0rH4ecKux (paKTOPOB Ha 3/10POBbE YeI10BeKa.

Pesyabrar  00y4yeHHsi 1O  TeMe:  UHTEPIPETHPOBATh  PE3YAbTAThl  IPOBEIEHHOTO
OMOIKOJIOTHYECKOTO SKCIIEPUMEHTA € UCIIOIb30BaHHEM KOJIMYECTBEHHBIX METOJIOB.

JladoparopHasi paGora Ne2
YMmcTBeHHas paboTOCIIOCOOHOCTH

Ilesan padoTsbl: Hcciie0BaHNE YMCTBEHHON pabOTOCIIOCOOHOCTH.

IIpakTnyeckas yacTb padoThI

3ananue 1. UcciienoBanue yMCTBEHHOI padoThl YesioBeKa

OCHOBHBIMH TOKa3aTeIIMU YMCTBEHHOH pab0TOCTIOCOOHOCTH SIBIISIOTCS:

CKOpOCTB BBIIIOJIHCHHUA 3adaHWA, KOHLCHTpalusd, IMNCPCKI0YaCMOCTb, IMPOAYKTHUBHOCTL U
yCTOﬁ‘lHBOCTb BHUMAaHUA.



VYka3zaHHBIE TOKa3aTeld B J1A0OPaTOPHOM paboOTe OMpeAesstoTcs MO JAaHHBIM KOPPEKTYPHOMH
nmpoObl 1o Tabnmuume AHPUMOBA, KOTOpas oO0JagaeT JJOCTAaTOYHO BBICOKOM HANCKHOCTBIO W
MH(POPMATHBHOCTHIO

Xox padoThl:
1. Hauano pa6orsl: B Tabnuie AdpumoBa, mo komanne «Haumnaiite» B TeyeHue 4MHHYT 110
CEeKYHJIOMepy ClielyeT BbIYEpKHYTh OykBy, Hampumep, «H». Ilo komanzne «3akaHumBaiiTe» cieayer

OTMETUTH MECTO B TabmuIle, I/1e ObLI 3aKOHYEH MTPOCMOTP.
2.110 oKOHYAHMM NMOACYUTANTE:
- 00111ee KOJIMYECTBO IPOCMOTPEHHBIX 3HAKOB ~ S=
- KOJIMYECTBO BHIYEPKHYTHIX OYKB M=

- 00111ee KOJIMYEeCTBO OYKB, KOTOPOE HEOOXOAUMO ObLIO BHIYEPKHYTH B IPOCMOTPEHHOM TEKCTE

- KOJIMYECTBO JIOMYIICHHBIX OMIHOOK n=

3. Beluncaure:

- K03(pPHUIIMEHT TOYHOCTH BhINOJHEHUS 3adaHuss A = M/N.

- ko3¢ punreHT yMcTBeHHO npoaykTuBHOCTU P = AS.

00wem 3putensHoi nHpopmanuu Q (6ut) Q =0,5936xS,

rae 0,5936 — cpenauit 00beM HHOOPMALIMN, TIPUXOISAIINICS Ha OJIMH 3HAK

- cKopocTh niepepaboTku nuHpopmanuu, out/c: CIHU = (Q - 2,807xn)/T,

rae 2,807 6ura — noteps nHGOpMaLIUU, IPUXOAIIAACA HA OJUH MPONYIICHHBIN 3Hak;, T —
BpEMS BBITIOJIHCHUS 33JIaHUS, CEK.

ycroiunBocTh BHUMaHus: Y BH = S/N*100%.
4. JlaHHbBIE PACUETOB 3aHECTH B TAOIHILY
5. Caenarb BbIBOJ O CBOEH YMCTBEHHOI pab0oTOCIIOCOOHOCTH

3aganue 2. Onpenesnenne ypoBHsi JJOTHYECKOT0 MbIIILJIEHUS.

Xoa padoThI:

JUIs OLEHKHM JIOTMYECKOTO HHTEIUIEKTA HCHOJIb3YIOT METOIUKY HHTEJUIEKTYaJIbHBIX TECTOB.
OO6cnenyembiM mpesiaraeTcst 6JaHk ¢ TectoMm u3 17 BompocoB. B kaxkom Bompoce Hajo0 BHIOpaTh Oosee
MOAXOAIIMM OTBET 110 AHAJIOTUH, IPUBEIEHHON B ITpuMepe. BpeMs BbINOIHEHUs 7 MUHYT.

3ananue sBisieTcs npodeccuoHaIbHO-OPUEHTUPOBAHHBIM.

O1neHKy JIOTHYECKOr0 MHTEUIEKTA MPOU3BOIAT, UCIOJB3Ys KU K TECTY M aHAJIU3UPYsS YPOBHU
BbIpaskeHHOCTH JIM.

3ananne 3. Meronuka «Ilamsith Ha YncIa).

Xon padoTbr:

Meronuka npegHasHaueHa sl OLEHKH KpPAaTKOBPEMEHHOM 3pUTEeNbHON MaMATH, ee oObeMma U
TOYHOCTH. 3aJJaHuE 3aKIF0YAETCSl B TOM, YTO OOCJIEeNyeMbIM JeMOHCTpUpyeTcs B TedeHue 20c. Tabnuia c
12 nBy3HaYHBIMH YHCIIaMH, KOTOPbIE HY)KHO 3alIOMHUTb M IOCJIE€ TOTO, KaK Tabauua yopaHa, 3anucarh Ha
OnaHke.

3ananue 4. Onpenesienne 00b¢Ma BHUMAHHS Y YeJI0BEKA.

Xon padoTbI:

HNucrpykuus:

1. HcnelTyeMOMy [OarOT MHCTPYKLIMIO C 3agaHueM: «B KBagparax B CilydallHOM MOpSIKe
«pazbpocanbl» ynciaa or 101 qo 136. Bam npencrout ux HailTH B OpsiiKe Bo3pacTaHust — cHavana 101,
3arem 102, 103 u T.o. 1o 136 (HaiineHHOe 4uMCIO 3auepKuBaeTcs KapaHjamiom). PaboTy HaunHaTh 1O
KOMaHJI€ dKCIIEPUMEHTATOPA.

2. O0paboTKa pe3yJbTaTOB:

Onpenenutb 00beM BHUMAHUS 1O GopMyIe:

B=648:t,

riae B — o0bem BHUMaHusA, t — Bpemst paboThI B CEKyHax.



3. CaesraliTe BLIBOJ

KOHTpO.J'IbHLIe BOIIPOCHI

1 JlaiiTe moHsiTHE pabOTOCIIOCOOHOCTH.

2 Kakue BuIbI pabOTOCIIOCOOHOCTH CYIIECTBYIOT?
3 JlaiiTe MOHATHE YTOMIISIEMOCTH, IEPEyTOMIICHUS.
4 Kakue (akTopbl, BIUSIOIINE HA yTOMISIEMOCTb, BBl 3HaeTe?

5 Kakue MCTOAUKHU ITPUMCHAIOTCA IJIs1 OUCHKH PC3CPBHBIX BO3MOXKHOCTCH

6 Ha ocHOBe Kakux Mep MOXXHO TOBBICUTH Pa0OTOCIIOCOOHOCTD U CHU3HUTH

YTOMJISIEMOCTD?

Kontpoaupyembie komnerenuuun: OK 01, OK 02, OK 04, OK 07, IIK 2.5

Pa3znea 2 XuMHYeCKHI COCTAB U CTPOEHME KJIETKH

Tema 2.1. Xumnueckuii coctaB kjieTKd. Boia nu MmunepaibHble BenecTBa

IIpakTnueckoe 3ansaTue Nel

«bunoaornyeckas POJIb MUHEPAJBbHBIX BEIIECTB B odecreyeHnn KUBHECACATECIBbHOCTH OPranu3smMoB,

MPOsSABJICHUSA )mcﬁa.ﬂaﬂca MHUHEPAJBbHBIX 3JICMCHTOB»

He.]]b: IIOKa3aTb pPOJIb MHUHCPAJIBbHBIX BCIICCTB B OpPraHHU3MC YCJIIOBCKA, COACPIKAHHUC HUX B IPOAYKTaAX

IIUTaHUs.

1. 3y4uTh cipaBouHYyIO HH(GOPMAIHIO.

HpaKTI/I‘leCKaﬂ 4acTb paﬁoTbI

2. Coznanue TabauULBl C IEPEUUCICHUEM OCHOBHBIX MaKpO- U MUKPOAJIEMEHTOB, UX UCTOYHUKOB,
OMOJIOTUYECKOH POJIM | MOCISACTBUH AedUIINTA U N30bITKA (ITPaKTUYECKAast YacTh)

Tabmuna 1

Ha3zpanne wMakpo-
MHKPOJIEMEHTA

u

Nx ncroununk

buonoruyeckas POJIb

[TocnencrBus nedunmra
U n30bITKA

MAKPOJJIEMEHTBI

Kucnopon (O)

VYrnepox (C)

Bonopon (H)

Aot (N)

Kanpiuii (Ca)

®docdop (P)

Kamuit (K

Harpuii (Na)

Maruuii (Mg)

MUKPOSJIEMEHTEI

Keneso (Fe

[{uHK (Zn)

Mens (Cu)

Mapraner (Mn)

Cenen (Se)

®dTop (F)

Hox (1)

Xpom (Cr)

Koo6aiet (Co)

3. Cnemnaiite BbIBOA 1O paboTe

KoHTposbHbIE BONIPOCHI




1. Yro Takoe MHUHEpAJIbHBIE BEIIECTBA U KaKYIO pPOJIb OHU UTPAIOT B OpraHu3Me?

2. KakoBbl OCHOBHBIE MPOSIBIICHUS AePUIIMTa U N30bITKa MUHEPAJIbHBIX BEIIECTB B Opranusme?
3. Kak cocraB paryiona nuTaHusl BIUSET HA YPOBEHb MUHEPAIbHBIX BEIIECTB B OpraHu3mMe?

4. Kakue npoayKThl SBISIFOTCSI XOPOLIUMHU UCTOYHUKAMU Pa3IMYHBIX MUHEPAIbHBIX BEIIECTB?

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04
Paszgen 3. ZKuzuenesareJbHOCTh KJIECTKH

IIpakTuyeckoe 3ansitue No2
«PeuieHne 3a1a4 Ha onpejiesieHHe MOCIEA0BATEIbHOCTH HYKJIEOTHI0B

I_[e.m,: HAy4YUThCA  pClIaTb TUIIMYHBIC 3aJa4ud Ha OIPCACICHUC IMOCICAOBATCIbHOCTU
HYKJICOTHUA0B, aMUHOKHCJIIOT B HOPME M B ClIydac€ UBMCHCHUSA ITOCIICA0OBATCIIbHOCTH HYKIICOTU OB I[HK

IpakTnyeckasi 4acTb padoThI
@DopMyTHPOBKA 3aJaHMs: PEUINTE 33/1a4l Ha YCTAHOBJICHUE MOCIIE0BATEIbHOCTHA HYKJICOTH/IOB,
aMHHOKHCIIOT B HOpME U B cllydae U3MEHEHUS MocienoBarenbHoCTH HykieoTtuaoB JJHK.

3anaua 1. Ogna u3 nenouek [JHK nmeer nocnenosarensHocts Hykiieotua: AI'T AL AT ALT
HI'A TTT ALl Kaxyioo mnocnenoBarenbHOCTh HYKIEOTHJIOB HMeeT Bropas nenouka JIHK Toil xe
MOJIEKYIIBI.

3amaua 2. [locnenoBarenbHOCTh HYKJICOTHIOB B Hadaje T€Ha, XpaHsulero nudopmamuio o o6emke
uHcynuHe, HaumHaetcs Tak: AAA LALL T OTT I'TA T'All. Hamumure mocienoBaTeabHOCTH
aMUHOKHCIIOT, KOTOPOIl HAYMHAETCS 1IeNb NHCYIUHA.

3anava 3. Yuacrok momnekynsl UPHK cocrout u3 nocnenosarenbHocty Hykiaeotuaos: 'Y -AI'Ll-
AT'Y-YI'V-IHAI. 13 xakux aMHHOKHUCIIOT OYJIET COCTOSATh OEJI0K, CHHTE3UPOBAHHBIN Ha 3TOW MOJIEKye?
Onpenenure nocnenoBaTesIbHOCTh HyKJIeoTHA0B B ienu JJHK, ¢ koTopoit mpoun3onuia TpaHCKpUIILIKSL.

3amagya 4. YdacTok O€JIKOBOH MOJEKYIbl COCTOMT U3 CIEAYIOIIeld I0C/IeA0BaTelbHOCTH
aAMUHOKHCIIOT: METUOHMH - apTMHUH - aJlaHUH - MIMUIUH. OnpeneanuTe BO3MOXKHYIO MOCIe10BaTeIbHOCTD
HykseoTn10B B Mosekyne /JHK.

3anaua 5. B monekyne /IHK Ha nomto THMHHOBBIX HYKI€OTHIOB npuxoautcs 18%. Onpenenure
MPOLEHTHOE COJIEpKAaHUE IPYTUX HyKieoTna0B B 3Tor JIHK.

3anaua 6. Omnpenenute Tpuriers! (antukonoHsl) TPHK, yuactByroniye B cuHTe3e Oenka, eciu
xogupyroumii pparment AHK cocrout m3 nykneorunos: I'-I'-T-A-LI-T-A-T-I'-T-II-A-A-I'-A. Ckonbko
TPHK yuactByer B cunTese 6enka? Kakue aMuHOKUCIIOTHI 3akoupoBanbl B 3Toi JIHK?

Kpurtepuu onennBanus:

«5» - Bce OTBETHI BEPHHBI;

«4» - moryieHa oHa OImnoKa,

«3» - IOMYIIEHBI 2 OUTHOKHY;

«2» - nonyuieHsl 3 u 6osee omKMOOK WK paboTa HE BHINOJIHEHA.

KonTponupyemsie komnerenuuu: OK 01, OK 02, OK4

IpakTuyeckoe 3ansTue Ne3
«MH(pexknuoHHbIe 3200/1eBaHUS M NUAEMHUH B HCTOPUH Ye/10Be4eCTBa»



Hesb: U3yuyuTh BUPYCHBbIE U OakTepUalibHBIC 3a00J€BaHUS YelIOBEKa: BO30YAUTENN, CHUMIITOMBI,
JeyeHue, NPOPUIAKTHKA; IMO3HAKOMUTHCS C OOIIMMHU MNPUHLIMIIAMH HCHOJIb30BAHUS JIEKAPCTB U
0COOEHHOCTSIMH ITPUMEHEHHSI aHTHOMOTHKOB.

IIpakTHyeckas yacTh padoThI

1. Usyuuth cnpaBouHyio wuHpopMmauo 00 0COOEHHOCTSIX BHPYCHBIX M OaKTepHalIbHBIX
3200JIeBAHUSAX.

2. Ucnonways mpunoskenust Nel u Ne2 k mpaktudeckoit padore Nel, BBITIOJIHUTH PUCYHKH BUPYyCA U
OakTepun ¢ 0003HAUCHUSIMUA OPTaHOMIOB.

3. 3anonHuTe TabIUIy 1.

Nudexunonnblie 32001eBAaHUA U NUAEMHH B HCTOPUH YeJI0BeYeCTBA

Tabnuma 1
No | HazBanue [Tepuon | Tun, HCTOUHUK 3apAKEHUS, CHMIITOMBbI CMepTHOCTh
1. | AnToHOBa YymMa
(Uyma 'anena)
2. | FOctunmnanosa
Uyma

YepHas cMepTh

Tud

Ocma

A3MaTCKuii rpUI

Pycckuii rpunn

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

IIpokaza

10.| Xonepa

11.| Manspus

12.| BUY,CTIU]T

13.| Tyb6epkynes

14.| ITannemus

CBHUHOI'O T'pHIINA
HIN1

15.] D6ona

16.| [Tannemus
COVID-19

5. Cpnemnaiite BBIBOA 1O paboTe

KonTpoabHbie Bonpochl:

1. Yto Takoe nnpexnronHoe 3adoneBanue? HazoBuTe €ro KitoueBble XapaKTEPUCTHKU.

2. Kakue metozp! npouIakTUKY HHPEKIIMOHHBIX 3a00I€BaHUH CYIIECTBOBAIHN B JPEBHOCTU?

3. Ilouemy BaXHO cOONIOMATh TUTHEHY W BaKIUHAIMIO JaKe TPH OTCYTCTBUU AaKTHBHBIX
AMUAECMHUN?

Kpurepun onenuBanus:

«5» - BCe OTBETHI BEPHBI;

«4» - nonylieHa oJjHa OIunoOKa;

«3» - TOTMyIIEHBI 2 OMIHOKY;

«2y» - nonyuieHsl 3 1 0ojee OmUO0K WK paboTa HE BHIITOIHEHA.

Kontponupyembie komnerennun: OK 01, OK 02, OK4

Pa3nen 4. PazMHoKeHHEe 1 MHIHBHIVAJbHOE Pa3BUTHE OPraHN3MOB




Tema 4.3. UnanBuaya/ibHOE pa3BUTHE OPraHU3MOB

IIpakTnueckoe 3ansaTne Ne 4

BobisiB/IeHHe IPU3HAKOB CXO/ICTBA 3apo/bllIeil Ye10BeKa U APYTruX N03BOHOYHbIX.
Ieanb: BBISABUTH U ONMUCATh MPU3HAKH CXOJCTBA 3apOJbIIICH YeJIOBEKa M JIPYTrUX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIIOIMOHHOTO POACTBA

IIpakTnyeckasi 4acTb padoThI
3anaHue:
1. IIpouurtaTh TEKCT «3apOJBILIEBOE CXOACTBOY», PACCMOTPETh PUCYHOK. OTBETHTE Ha BOIIPOC:
Ectb nm cxoacTtBa B Pa3sBUTUM 3apofbllla YEJIOBEKA W JAPYTrUX JKUBOTHBIX? B uém oHu
NposBISIIOTCS? ONUIINATE UX.

Kuaaccepl ;KHBOTHEIX

qeprI CXO0ACTBA 3apoAbllIa Y€J10BC€KA U ) KUBOTHBIX

PriOBI

3eMHOBOIHEIE

[IpecMmbikarommecs

Munexonuraromue

2. M3yuuTe 3TaIbl MHAMBUAYAIBHOTO PAa3BUTHUS YEJIOBEKA, PEPOAYKTUBHOE 3710pPOBbE YEIOBEKA.
Jaiite omnpenenreHue NOHATUN: 3MOPUOHANBHBIA IEPHOJ PAa3BUTHUS, MOCTIMOPUOHAIBHBIN NEpHUOA
pa3BUTHs, PENPOAYKTUBHOE 370poBbe. CrenaiiTe puCyHKH OCHOBHBIX ATAIlOB U ONMULIMTE MX (OnacTyna,
racTpyia, Heupya).

3. CooTHecuTe OpraHbl U CUCTEMbl OPraHOB YEJIOBEKA C 3apOJIbIIIEBBIMU JIUCTKAMH, U3 KOTOPBIX
onu (opmupyroTcs B mporecce aupdepeHIMPOBKH KIETOK. BHecuTe B TaONMIly COOTBETCTBYIOIIWE

0z (0]0)38
3apoabliieBblii JINCTOK Oprasbl 1 CHCTEMBI OPTraHOB
DKTonepma
DHTOAEpMA
Mesonepma
1 TosoBHO# MO3r
2  XKemynok
3 KposeHocHbIe cOCyIbI
4  Jlerkue
5  Mpimisl
6 Ileuenn
7  TloJyioBbI€ Kene3bl
8 TIloukn
9 Cepare
10 Ckener
11 CnouaHOI MO3T
12 ToncThI KHUIIEYHUK
13 Dnumepmuc KOXKH.

4. Cpemaiite BBIBOJ IO padboTe

KoHTpoJbHbIE BONIPOCHI
Kakoe BnusHME OKa3bIBae€T alKOrojib, HUKOTHH, HApKOTHMYECKUE BEIECTBA HA PAa3BUTUE
3apobIia YeroBeKa?
2. YTO NOHUMAIOT I0J1 3J0POBBIM 00Pa30M >KU3HU?
3. KakoBo 6nonornueckoe 3HaueHne CMEpPTH Kak (MHATBLHOM CTaiuu OHTOreHe3a?

1.




4. Kakue THUMBI MOCTIMOPUOHAIBHOIO PA3BUTUS CYIIECTBYIOT. UeM OTIMYAIOTCA 3TH THUIIBI
pa3zButus? [IpuBeaure npuMepsl )KUBOTHBIX, AJI1 KOTOPBIX OHHU XapaKTEPHbI?

Kpurepun oueHuBanmus:

«5» - BCE OTBETHI BEPHBI;

«4» - nomnylieHa oHa ouIMOKa;

«3» - IOMyIIEeHBI 2 OMUOKH;

«2y» - nonyieHsl 3 ¥ 0osiee OMUOOK WM PabOTa HE BHIIOJIHEHA.

KonTpoaupyembie komnerennuu: OK 01, OK 02, OK4

Paznen S. HacjieACTBEHHOCTh M H3MEHYHBOCTh OPraHU3MOB
Tema 5.1. 3akoHOMepHOCTH HaC/Ie10BAHUS.

IIpakTuyeckoe 3anaTHE Ned
Pelnenne reneTnyeckux 3aaaq
I_[e.m,: HayT-II/ITBCSI pemaTL TUIIMYHBIC 3aJa4Md Ha onpeﬂeneHMe BepOHTHOCTI/I BO3HHUKHOBCHUSA
HACJIEICTBEHHBIX MPU3HAKOB MPU MOHO-, AM-, MOJUTHOPHIHOM M aHAIM3HPYIOIIEM CKpPEIIMBAHHH, Ha
OHpeI[eJICHI/IC BCpO?[THOCTI/I BO3HHUKHOBCHUSA HACJICACTBCHHBIX HpI/I3HaKOB HpI/I CICIINICHHOM
HACJIeI0BaHHUU.

IIpakTHyeckas yacTb padoThI:

DopMyJIMPOBKA 32JaHMA: PEILNTE 3a7a4l, COCTABUB CXEMbI CKPELBaHUSI.

3apaua Nel

["oryOornaselit My>kunHa, 00a poauTesst ObUIN Kaperia3bIMu, )KEHUICS Ha Kaperia3on >KeHIIHE,
oTell Y KOTOpOH MMeJ Kapue Iias3a, a MaTh — ronyosie. OT 3Toro Opaka pomuiics royOoriasbiil ChiH.
OrnpenenuTb reHOTUIIBI BCEX YITOMSIHYTHIX JIUII.

3apaua Ne2

[Tpu ckpemuBaHuu cepoit U YEPHOM MONEBOK MoaydeHO 30 MOTOMKOB, U3 HUX 14 ObUIM YEPHBIMH.
N3BecTHO, UTO cepast OKpacka JIOMUHUPYET HaJl YEpHOU. KakoB reHOTUIT pOJIUTENBCKOr0O MOKOJIEHUA?

3agaua Ne3

VYV yenoBeka KOCONANOCTh JIOMUHUPYET HAJl HOPMAaJIbHBIM CTPOEHUEM CTOMbI, & HOPMAaJIbHBIN
oOMeH YTJIeBOJOB - Haj caxapHbIM auaberoM. JKeHIIMHa, MMerOllas HOPMAIbHOE CTPOEHHE CTOMBI U
HOpMaJbHBIH OOMEH VIJIeBOJOB, BBIIUIA 3aMYX 3a KOCOJAMOro MYXKYHHY C HOPMalbHBIM OOMEHOM
yraeBooB. OT 3Toro 6paka poaAuIIOCh ABOE JIETEH, Y OJJHOTO U3 KOTOPHIX pa3BUBAIACh KOCOIANOCTh, a Y
JPYroro - caxapHblii [uaber. MOXXHO JM OMpeNeIuTh TeHOTUIBI poauTeNnel Mo (GEeHOTHIy uX AeTen?
Kaxkwue ere reHOTUTIBI 1 PEHOTHITHI JETEH BO3MOKHBI B TAHHOU ceMbe?

3apaua Ne 4

[Tpu ckpemmBaHun Mexay coOoil pacTeHu# pennca ¢ OBaJbHBIMU KOPHEIUIOAAMM MOJIY4eHO 66
pacTeHuil ¢ oKpyribiMU, 141 - ¢ oBanbHBIMH M 72 ¢ IIUHHBIMU KopHeruionamu. Kak ocyiecTBisercs
HacyenoBaHue (GopMbl KOpHemoaa y peauca? Kakoe moToMCTBO MOTYyYUTCS OT CKpEIIMBaHUs pacTeHUN
C OBJIbHBIMU U OKPYTJIIBIMH KOPHEIIOAaMu?

3agaua NeS

VY cobaku 4€pHBIi LIBET MIEPCTU JOMUHUPYET HaJ KO(EWHBIM, a KOPOTKas MIEPCTh HAJ JTMHHOM.
O06e mappl FeHOB HaXOJATCS B pa3HbIX XpoMocomax. Kakol MpoLeHT 4epHbIX KOPOTKOIIEPCTHBIX IEHKOB
MO>KHO O’KHJIATh OT CKPEIIMBAHUS JABYX 0CO0€H, FeTepO3UTrOTHBIX 110 0O0UM MpU3HaKam?

3apauya Ne6

VY denoBeka Kaperiia3ocTh JAOMUHUPYET HaJ TroilyOOTiIa3ocThio, a TEMHBIM I[BET BOJOC HAJ
CBETJIBIM. Y ro1yOO0riia3oro TEMHOBOJIOCOTO OTIIA M Kaperyia3oi CBETIOBOJIOCONW MaTepu YETBEPO AETEH.
Kaxnpiii peOEHOK OTIMYAeTCs OT JPYroro mo OAHOMY W3 JaHHBIX NpPU3HAKOB. KaKOBBI TE€HOTHIIBI
poauTenen u aeTei?

Kpurepun ouennBanus:



«5» - BCE OTBETHI BEPHBI;

«4» - nomyleHa ofiHa OIuoKa;

«3» - IOMYIIEHBI 2 OLTHOKY;

«2» - monymeHsl 3 1 6osee omMOOK Uik paboTa HE BBHIMOTHEHA.

Kontpoaupyembie komnerenuun: OK 01, OK 02, OK 04
Tema 5.2 CuenvieHHOe HacJieI0BaHNe IPU3HAKOB

IIpakTuyeckoe 3ansaTHEe N6
PenreHue reHeTHYECKHX 32124
Leab: HayduThCsl peliaTh TUIIMYHBIC 3a/1aud Ha OIPEICIICHHE Ha ONpE/ICICHUE BEPOSTHOCTH
BO3HUKHOBEHHUS HACIICJICTBEHHBIX [MPH3HAKOB TMPH  CIEIUICHHOM HACJCIOBAaHUHM, COCTAaBJICHUC
TEHOTUITUYECKHUX CXEM CKPEUIHMBAHUS

IIpakTnyeckasi 4acTb padoThbi:

DopmMyTHPOBKA 3aJaHUA: PEIIUTE 33]]a4l, COCTABUB CXEMbI CKPEILIUBAHUS.

3agauya 1. Y ObIHU I'eHbl, ONPEACIAIONIe TOMIHUHY cTeOs U POopMy III0/I0B, CIETUICHBI, IPUYEM
TOJICTHI CcTe0eNIb TOMHHHPYET HajJ TOHKHM, a Kpyrias gopma IUIOJOB HaJ IMWIHHIpHYeckod. Kakoe
MOTOMCTBO CJIEAYET OXHAATh OT CKpEIIMBaHHUS TeTEPO3UTOTHOTO MO OOOMM IMPU3HAKAM PACTEHUS C
TOHKUM, HIMCIOIIIUM TUIOJIbI IMIHHIPHIECKON POpMBI?

3agava 2. Y 3710pOBBIX poauTeNield poamiics ChiH-reMopuiank. KakoBel reHoTHIBI poauTtenei? Ot
KOT'O CBIH yHACJIeI0Bal 00JIe3Hb?

3apava 3. ['eHbl 1aabTOHM3MA B TeMO(DHIINN CIICTICHBI U HaXOAATCS B OJHOM XpomocoMme. Kakue
JICTH MOTYT POJUTHCS OT Opaka reMo(HIIuKa ¢ )KCHIMUHOM, CTPAIAIOIICH TATbTOHU3MOM, a B OCTATHHOM
uMeroleit 01arononyynsiid reHotun? CaenaiTe reHETHUECKYIO 3alUCh 3a/Ia4H.

3agaua 4. I[lepenoHuaronanocTs mnepenaercss depes Y-xpoMocoMy. OmpenennuTbs BO3MOXHbBIE
(dbenoTuUIbI 1eTeil OT Opaka MepernoH4YaToNnarIoro My K4YUHbI 1 HOPMAaJIbHON KEHIIUHBI.

3apauya 5. Knaccuueckas reModuius TepenaeTcs KakK pPEIeCCUBHBIN, CICIUICHHBIH ¢ X-

XpOMOCOMOH, mpu3HaK. MyxunHa, OONbHOW reMo(WiInel, KeHWJICS Ha 3I0pOBOH JKEHIIMHE (BcE ee
MIpeKH OBLIU 3A0POBbI). Y HUX poawiIachk 310poBast 104b. ONpeaenuTh BEPOSTHOCTb POXKACHUS OOJIBHOTO
reModuiueil pebeHka oT Opaka 3ToH JOUEpH CO 3JOPOBBIM MYKUHNHOM.

3angava 6. ¥V yenoBeka JOMMHAHTHBIN I'eH A omnpeenseT CTOMKUI paxuT, KOTOpbIi Hacineayercs
CIIeTIeHO ¢ nojoM. KakoBa BEpOSTHOCTb POXKAECHUS OOJIBHBIX JETEH, €Clii MaTh Fe€TEPO3UTOTHA IO T'eHY
paxura, a oTel] 310poB?

Kontponupyembie komnerennun: OK 01, OK 02, OK 04

Kpurepun onenuBanus:

«5» - BCE OTBEThI BEPHBI;

«4» - nomnyliieHa ogHa oImunoKa;

«3» - IOMyYIIEHBI 2 OMHUOKH;

«2y» - nomnyieHsl 3 u 0onee omMOOK WK paboTa HE BHINOJIHEHA.

Pa3nes 6. IBoJIONMOHHAS OHOJI0OTHSA
Tema 6.2. Mukpo3Boaonus. Makpo3BoT0OnusA

IIpakTuyeckoe 3ansaTHE /
«Bua. Kputepun Bua 1 €ro CTpyKTypa»
Heab: 3akpenuTh Ha MPAKTUUECKUX NpPHUMEpax 3HAHMS CTYIEHTOB O KPUTEPUSX BUIA U €ro

CTPYKTYpE.

IIpakTH4eckas 4acTb padoThI



Xon paboTh:

1. BHUMaTenbHO IPOYUTANTE TEOPETUUECKUE CBEACHHUS

2. BeinmuiuTe NOoHATUSA: BUI, TTOMYJISIIUA.

3. Ha ocHOBaHuu Marepualia cocTaBbTe JABE TAOMUILI 1 1 2

4. 3anonHuTe TAaOIMUIIBI, UCIIONIB3YA (POTOPENPOAYKIIUU KUBOTHBIX M U3y4as OMUCAHUS KUBOTHBIX
OJTHOTO BHJA.

5. CpenaiiTe BBIBON, OXapakTepU30BaB YCJIOBUs, HEOOXOAMMBIC IJISi ONpPENECIEHHON BUIOBOU
MIPUHAJJICKHOCTH.

Tabmuma 1
Kpurepun Buna

IIpusnakwy, Kparkas xapakrepuctuka ITpumepsl
OIIpEAEISIOIUE BU

Mopdonornyeckue

du3nonoruuyecKue

T'eneTnueckue

buoxumunueckue

DKOJIOTHYECKUE

I'eorpaduueckue

3ananue Ne 2.

Heo6xonumo onpenenuTs 0 KaKoM KPUTEpUU BHUJIAa UJIET peub B 3a/1a4e.

1. Kneep mon3yuunii HBETET C CEPEAMHBI Masi 10 OCEHH, OINBUISICTCS IIIMEIISIMH.

2. JIBe moponbl KPOJIMKOB MMEIOT OJMHAKOBOE YUCIO XpPOMOCOM (44), HO He CKpeLIMBaroTCA
MEXTy COOOH.

3. XBomy oOpasyer ABa Bujaa 1oOeroB — BeceHHME U JieTHHE. COOPLIMKOB JIEKAPCTBEHHOI'O
PacTUTENFHOTO CHIPbsi HHTEPECYIOT TOJBKO JieTHHE 1moderr. OHU 3€JeHOT0 LBETa, COCTOSAT M3 TOHKOTO
ctebuist ¢ OyTOHUATO PacHoJIOKEHHBIMU BETBAMU. BeTBU HanpaBiieHbl BBEPX M HAIOMUHAIOT €JI0YKY.

4. Benplit MenBeb UMEET TyCTYI0 Oernyro mepceTh. Macca xuBoTHOTo MokeT nocturars 1000 kr, a
JUIAHA TeJa — 3 M.

5. lomoBas Mmbllmib — MiekonuTaromee pona Meimu. Mcexonnbiii apean — CeepHas Adpuka,
TPONUKH U cyoTponuku EBpazuu; Bcies 3a 4eTOBEKOM pacpOCTPaHUIIach OBCEMECTHO.

6. Kiiect—enoBuk nMeeT TOHKUN yHOOHBIN Ui J0OBIBaHHS CEMSH KIIOB, & KJIECT-COCHOBUK -
TOJICTBIN, MACCUBHBIH, MO3BOJISIOIINI eMy J0OBIBaTh CEMEHA U3 COCHOBBIX IIHUIIIEK.

7. UepHas BopoHa oOutaeT B 3amagHoil EBpome, a cepas BopoHa — B Bocrtounoit EBpomne u
3anagnoit Cubupu.

8. YCTaHOBJEHO, UTO MO/ Ha3BaHUEM «UEpPHasl KpbICa» CKPBIBAIOTCS JIBa BUJIa-IBOMHMKA: KPBICHI C
38 u 42 xpoMocoMaMH, OHU HE CKPELUBAIOTCS MEXy COOOH.

9. 3asu-0ensk 3MMON MEHSET MeX Ha 4MCcTO Oelnblil. 3asi-pycak 3uMoi He OeneeT. Jlanku y Hero
y’XKe U Kopoue, 4yeM y 3aifia-Oenska. DTO JaeT BO3MOXKHOCTh €My OBICTpO OeraTh MO HErayOOKOMY H
TBEPAOMY CHETY.

10. BonbIuas cuHMLA JUIS THE3a BBIOMpaeT O0ObIYHO TIyOOKOE AYIUIO B HMXKHEHW yacTW CTBOJA,
oOpa3oBaBIIeecs B pe3yjbTaTe BHITHMBaHMS CydKa JpeBecHHbl. CUHHUIa-TandyKa MPEIIOUYNTAET CTPOUTH
JYIUJIO caMa, BBIIMIIBIBAS [TOJIOCTH B TPYXJIABBIX MJIM CTAPBIX CTBOJIAX.

11. Yepusle measenu, wian Oapubansl, Menbue Oypbsix. Mopaa y HuX cBeTsio-Oypas, Ha Ipyau
uMeeTcs: HeOOJIbIIIOe CBETIIOE MATHO. DTHM MATHOM OHM HAallOMHUHAIOT TUMaJIaiiCKUX MeJIBEAeH.

12. YV MHOruX Apo3oduii cnepma ocodeil 4yKoro Bruja BbI3bIBAET UMMYHOJIOTHUECKYIO PEAKIUIO B
MOJIOBBIX MYTSAX CaMKH, YTO IPUBOAUT K THOETH CIEpPMAaTO30H/10B.

13. JTroTuK enKui pacTeT TOJIbKO Ha MOJISTHE, JIIOTUK MOJI3YYUi BIOJIb TOPOTH.

Crenaiite BBIBOJBL.

KonTposbHbie BOonpockl:

1.IloueMy ycTaHOBIEHHE BHIOBOM NPHUHAUIEKHOCTH HEBO3MOXHO TOJIBKO IO OJHOMY U3
KpUTepueB Buaa?



2. Tlouemy cCymiecTBYIOT BHUJBI, CXOIHBIC, Ka3ajloch OB, IO BCEM IpU3HAKaM, HO He
CKpEIIHMBAIOIINECS?

3. UTto HEOOXOMMO YUUTHIBATH JUIS YCTAHOBICHUS BUAOBOM MPUHAIIC)KHOCTH?

4. Kak MOXHO OIIpeIeTIuTh MPUHAIICKHOCTh 00BEKTA K ONPEACICHHOMY BUTY?

Kpurepun oueHuBanms:

«5» - BCE OTBETHI BEPHBI;

«4» - nomnylileHa ogHa omunoKa;

«3» - IOMyIIEeHbI 2 OMUOKH;

«2» - nonylieHsl 3 u 0osee omMMO0K WK paboTa HE BHIIOJIHEHA.

Kontpoaupyembie komnerenmun: OK 01, OK 02, OK 04

Pa3nen 8. Opranu3mbl U OKpY’Kalouias cpeaa
Tema 8.1. Jkosorus kak Hayka. Cpeasbl :KU3HU. JK0JIOrn4eckue paxkropsl

IpakTuyeckoe 3anaTHe Ne§
Tema: BzaumonelicTBuA B JKOCHCTEME

Heab: BBISIBUTH MHOTOOOpa3ve MEXBHIOBBIX B3aWMOOTHOILEHUH, ONPEIECIUTh UX 3HAYCHHUE B
IIPUPOJIE U JKHU3HU YEJIOBEKA.

IIpakTuyeckasi yacTh padoThI

Xop paboTHI:

1. BuumarensHo npounTaiite § 19 yaeOnuka buonorus: 11-i kinacc: 6a30BbIif ypOBEHb: YUSOHUK /
B. B. ITaceunuk, A. A. Kamenckuii, A. M. Py6ros [u ap.]. (c. 150-159).

2. Ha ocHoBanuu Marepuasa y4yeOHHMKA CcOCTaBbTe TabmuIly «Tumbl OHOTHYECKHX
B3aMMOOTHOIIICHHIT.

3. CpaenaiiTe BBIBON, OXapakTepU30BaB YCJIOBUs, HEOOXOAMMBIC IJIS OMpPENEIEHHON BUIOBOU
MIPUHAJJIC)KHOCTH.

Tabmuna «Tursl OHOTUYECKUX B3aMMOOTHOIIICHMI .

Tun B3aMMOOTHOLLICHH I Onucanue IIpumep

2. HazoBuTe THITBI OMOTHYECKUX OTHOIICHHIA, KOTOPBIE MOTYT MPOSBIATHCS MTPH B3aUMOICHCTBHH
napbl OpraHu3MOB:

a) KOpOBa — YEJIOBEK;

0) OOJIBIIION TIECTPHINA IATET — €1Ib;

B) KHILIEUHAs MaJ04Ka — YeJIOBEK;

r) ppi0a npuinnana — akysa;

1) YeTI0BEK — KPOBOCOCYIIMIA KOMap;

€) JIoch — Oenka;

) BOJIK — BOPOH.

3. M3 mnpemiokeHHOro CHHCKAa COCTaBbTE€ Mapbl OPraHW3MOB, KOTOpbIE B MPHUPOAE MOTYT
HaXOAHUTHCS B MYTYIUCTHUECKUX (B3aHMMOBBITOJIHBIX ) OTHOIICHUSX MEX Ty CO00M (Ha3BaHUS OPTraHU3MOB
MOXHO HCIOJIb30BaTh TOJBKO OAMH pa3): myena, rpud Mmoadepe3oBHK, aKTUHUSA, AyO, Oepesa, pakx-
OTIIETbHUK, OCHHA, COMKa, KieBep, Ipu0 IOJOCHHOBHK, JIMIA, KIYyOCHBKOBBIE a30T(UKCHPYIOIINE
OaxTepuu.




4. CpaemaiiTe BRIBOIBI

KonTpoabHbIle Bonpochl:

1. B ueM coCTOUT 3BOJIONMOHHOE 3HAYCHUE OMOTHYCCKUX OTHOIIECHUH TOMYIISINI B KOCHCTEME?

2. MoryTt 51 pa3Hble BUJIbI 3aHUMATh OJIHY YKOJOTUUYECKYI0 HUITY? MOXKET 1 OJJMH BU]I 3aHUMATh
pasHble 3KoJioruyeckre Humu? OT 4ero 3To 3aBUCHUT?

3. Kakoe 3HaueHne MMEIOT PKOJOIMYECKHE HUIIH B )KU3HH cOoo01IecTBa?

Kpurtepuu oneHnBanus:

«5» - Bce OTBETHI BEPHBI;

«4» - nomyIiieHa ogHa OImunoOKa;

«3» - TOMYIIEHBI 2 OIINOKH;

«2» - nomymieHsl 3 u 0onee OmMMOOK WM PadoTa HE BHIITOIHEHA.

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

Paznen 9. Coo0uiecTBa M 3K0JI0THYECKHE CHCTEMBI
Tema 9.1. CooOmiecTBa Oprann3moB, 3kocucreMbl. [Ipupoanbie 3K0CHCTEMbI

IIpakTnyeckoe 3ansTue Ne9
KpyroBopot BeliecTB 1 mpeBpallieHne YJHEPTUH B IKOCHUCTEME
Leanb: HayuyuThcs peliaTh MPAKTHKO-OPUEHTHPOBAHHBIC PACUYCTHBIC 3aJaHHs [0 TEPEHOCY
BEIIECTBA M DHEPrHH B SKOCHUCTEMAX C COCTABICHHEM TPOPUYECCKUX IIeTed W MHpaMuj OMOMacChl U
SHEPIHH.

IpakTnyeckasi 4acTb padoThI

Xon paboTh:

3amanmne 1. CocraBiieHne nened NUTAHUA

1. CocraBbTe MUILEBYIO LENb U3 MPEIOKEHHBIX OPraHU3MOB U YKAKUTE KOHCYMEHT BTOPOTO
MOPSAJIKA: TYCEHUIIbl, CAHUIIBI, COCHBI, KOPLIYHBI

2. CocraBbTe CXeMy LIeNU MUTAHUS, XapaKTepHOU i OOJIOT, 3Hasl, YTO €€ KOMIOHEHTaMU MOTYT
ABIATHCS KaKHe-TMOO HX TPEeNOKEHHBIX OpraHu3MOB: fAcTpeO, O0abouka, JATyIIKa, CTPEKo3a, YK,
pacTeHue, Myxa. YKaKuTe, Kakoi KOMIIOHEHT JJaHHOM 1LIeMH MOYKET HanboJjee 4acTo BKIKUAThCs B Ipyrue
L[E€NY TUTAHUS.

3. Kakme u3 mepevynciIeHHBIX OPraHW3MOB JKOCHUCTEMBI TaWTH OTHOCAT K MPOIyLIEHTaM,
NEPBUYHBIM KOHCYMEHTaM, BTOPHUYHBIM KOHCYMEHTaM: OaKTepuH THUEHHUS, JIOCh, €lb, 3asll, BOJIK,
JUCTBEHHUIIA, PBICH?

4. CocraBbTe LI€TIb MUTAaHUsS U3 4 WU 5 3BEHBEB.

5. IlpuBeanTe npuMep MUIIEBOH LIEMU IETPUTHOTO TUIIA (HE MEHee 3-X 3BEHBEB)

6. K kakuM TpouyuecKUM YpOBHSM OTHOCATCS CJIETYIOIIHE OPTaHU3MBI: 3asI-0eisK, JHUCUIa
OOBIKHOBEHHA, JIOCh, JIECHBIE TPABbI?

7. CpaBHUTE J1BE €N MUTAHUS, OTIPEAETUTE YEPThI CXOICTBA U PA3JINYMSL.

a) Kneep - Kponuk — BOJIK;

0) PactuTenbHbIi onag — A0XKIEBOM YepBb — YEPHBIN JpO3] — ACTPeO — MepenensiTHUK.

3aganue 2. OueHUTE CPOK HCUEPIIAHUSI IPUPOIAHOTO PECYpca, €CIH M3BECTEH YPOBEHBb JOOBIYU
pecypca B TEKYILEM o1y, a MoTpediIeHne pecypcoB B MOCIEAYIOIIME okl OyleT BO3pacTarh ¢ 3a/laHHON
CKOPOCTBIO MPUPOCTA €KErofHOro norpedmnenusi. Kakoit nmpupoaHblil pecypc UMeeT camMblid JOITUN CPOK
MCYEPIAEMOCTH U KaKOW — HAMMEHBbIINN?

Taoauna 1 - UcxonHble JaHHBIE



Pecype Saaopeespen Q. | oS pecypea g Hﬁ;ﬁ/i}p
KamenHsrii yrosb 6800 3,9 2
[Ipupoansiii raz 280 1,7 1,5
Hedts 250 3,5 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
[{uak 0,24 0,006 1,3
CauHen 0,15 0,004 2,2
AnroMuHuit 12 0,016 1,6
VYpan 300 0,2 2

I[J'ISI pacucTa BOCIIOJIb30BaTbCsA q)OpMYHOﬁ CYMMBbI WICHOB piaa FeOMeTquCCKOﬁ IIpOrpeCcCcuun:
t

((+2)")
rae Q — 3amac pecypcos, _

g — rogoBas 1o0bIua pecypcea,

TP — npupoct notpebiaeHus pecypca,

t — gncno nert.

JlorapudmupoBanue BoIpaxeHus s Q maer ciemyromiyro Gopmyrmy ans pacdera Cpoka
HcYepIiaHus pecypcea:

In { Ej:; J+1

CrenaiTe BBIBOIBI

KoHTpoJibHbIE BONIPOCHI:

1. Kakyro poib urparot nTuiibl B 6uoreHose seca? [IpuBeaute He MeHee TpexX MPUMEPOB.

2. Ilouemy pacreHusi (NMPOJIYLIEHTHI) CUUTAIOTCA HAdaJdbHBIM 3BEHOM KpyroBOpPOTa BEUIECTB U
IIPEBPALICHNS] DHEPTUU B DKOCHCTEME?

Kpurepun onenuBanus:

«5» - BCE OTBETHI BEPHBI;

«4» - nomyIieHa ojiHa omuoKa,

«3» - TOMYIIIEHBI 2 OIINOKH;

«2» - nomnyiieHsl 3 u 0onee omMMOOK WM PaboTa HE BHIIOIHEHA.

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



IlepeueHb BOIPOCOB /1Jisl MOATOTOBKY K MPOMEKYTOUYHOI aTTecTAlNu
(KOMILIEKCHBIH 3a4eT ¢ OIeHKOi1)

3agayn 1 MeToAbI 00IIEeH ONOIOrNU
YpoBHM OpraHu3aluy KUBo marepuu. JKuBbIe CHCTEMBI U UX CBOMCTBA.
XHUMHYECKUI COCTAB KJIETKU. MakpoasieMeHTbl. MUKPO3JIEMEHTHI.
Heopranuueckue BeliecTsa: Bojja U MUHEpaJIbHbIE BELIECTBA
benku. Ctpoenue, cBoricTBa U (PyHKIIMH OSITKOB
VYrieBopl, MX CTpoeHUE U HYHKIUN
Jlununel, UX cTpoeHue U GyHKIUU
Hyxneunossie kuciotsl: JJHK u PHK (cTtpoenue u ¢pyHkImm)
DepMeHTHI — OMOJIOTUYECKUE KaTallu3aToOPhbI
. AT®. Butamunbl
OcHOBHbIE MONOKEHUS KIETOYHON TEOPHH, €€ 3HAaUCHUE
[TpokapuoTnyeckas kieTka (OpraHouIbl, UX (PYHKIIHH)
DyKapuoTHYecKas KjieTka (OpraHouIbl, UX (QYHKITUHN)
Kiterounoe s1po. XpoMocomsl
CpaBHuTeNbHAS XapaKTEPUCTHUKA KIIETOK SYKapUOT
OOmeH BelecTB U MPEBpAIICHUE SHEPTUU B KIIETKE
DHepreTuveckuii 0OMeH B KJIIETKaX pacTEHUI U )KUBOTHBIX, €r0 3HAYCHHE
Tunel kerounoro nutanus. @orocuHTe3. XeMOCHUHTES
[Tnactuueckue oOMeH: GMOcHHTE3 OenKa
Bupycsl, ux crpoenue u GyHKIHOHUpPOBaHUE. BUpyChl — BO30ynuTENN ONMACHBIX 3a001€BaHUI
Henenne knetku. JKu3HeHHBIN IUKA KIETKA. MuTO3
22. Bugpl 6ecrionoro pasMHOKeHHsI. VICKycCTBEHHOE KJIOHMPOBAaHHE OPTaHM3MOB, €r0 3HAYCHHE
JUIS CEeKIUU
23. TlonoBoe pasmHOkeHue. Meito3. Craaun Meio3a M TPOLECCHl, MPOXOMANINE Ha CTaIUsIX
Meno3a
24. T'amerorene3. OOpa3oBaHKE U pa3BUTHUE MOJIOBBIX KIETOK. OMI0A0TBOpEHNE
25. MunuBuayaabHOE pa3BUTHE OPTaHU3MOB — OHTOTeHE3. DMOPHUOHANIBHBIN TEPHO.
26. I[TocTomMOpuOHANBHOE pa3BUTHE: MPSIMOE U HEMPSIMOE
27. Vctopusi CTAaHOBJEHUS U Pa3BUTHS I'€HETHKH Kak Hayku. OCHOBHbIE NMOHSTHS M CHMBOJIBI
TEHETUKH.
28. Ilepsslii 3akoH ['peropa Menzaens.
29. Bropoii 3akoH ['peropa Mennens
30. Ananusupyrouiee cKpeuuBanue. HemomHoe 1oMMHUPOBaHHE.
31. Tpernii 3akoH ['peropa Menmenst
32. XpomocomHas Teopust T. MopraHna u cuierieHHOe HaclieloBaHue. 3Ha4eHHe KPOCCUHIOBEPA.
33. I'enernka yemoBeka. MeToAbl HM3y4eHUS HACIEIACTBEHHOCTH 4YEIIOBEKa, HACIEICTBEHHBIC
3a0oseBaHus, UX MPO(PUIAKTHKA
34. HacnenctBeHHass M3MEHUMBOCTh, €€ BHJBL. Bumbl MyTanuii, ux npuduHsl. Ponp myranuii B
IBOJIIOLIMM OPTaHUYECKOTO MUpPA U CENEKIUU
35. MoaudukanmoHHasi HK3MEHYHBOCTb, €€ 3HAYCHUE B )KU3HU OpraHu3Ma
36. Pa3BuTHE 3BOJIIOLIMOHHBIX HJIeH B 10JApBUHOBCKUI TIEPUO.
37. DBomonmonHoe yuenue Y. JlapeuHa (IpeOChIIKH, CYITHOCTD, 3HAYCHHE).
38. [IBmxyiue cuiibl 3BOJIIOLIUH, UX POJIb B 00pa30BaHMH HOBBIX BHUJIOB
39. MuxkposBorons (KOHIETINS BUIa, €T0 KPUTEPHH U MEXaHU3M BUI000pa30BAHMUSA).
40. MaxkposBoJroIHs (MajJeoHTOIOTHYECKHE, CPABHUTEIbHO-aHATUTHYECKHIE, SMOPHOIOTHYECKUE
JI0Ka3aTeIbCTBa SBOJIIOIIMHM OPraHUYECKOTO MUPA).
41. OcHOBHbIE HalpaBJIEHUS dBOIOLUH. bronornueckuii mporpecc u perpecc.
42. T'unoTe3bl BOSHUKHOBCHHUS KU3HU Ha 3eMIle.
43. OCHOBHBIE HTaIlbl BOJIOIUH YEIOBEKA.
44. ]JlokazaTenbCTBa POICTBA YENIOBEKA U )KUBOTHBIX.

CoNoA~WNE
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45. YenmoBeuecKue pachl.

46. Dxosorus Kak Hayka, (aKTOPhI CPEIbI

47. Dxonmorudeckue coodiecTna

48. Bujpl B3aMMOOTHOIICHUN OPraHU3MOB B 3KocHucTeMe. [IuiieBbie 1ienu B 9KOCUCTEME

49. KpyroBopoT BEUIECTB U MPEBPAICHNE YJHEPTHH B SKOCHCTEME

50. B3aumocBs3p mnpupoAbl W 00mecTBa. AHTPONOTEHHOE BO3JEHCTBUE HA MPUPOIHBIC
OMOTEOIEHO3BI.

51. Yuenue B.U. Bepuaackoro o 6uocdepe. Hoochepa.

52. Ceneknus (3amauu, METOMABI, JOCTHIKCHHS, CPAaBHEHHE HMCKYCCTBEHHOTO M E€CTECTBEHHOTO
orbopa).

53. BuorexHoNOrHs Kak HayKa U OTPACb MPOU3BOJCTBA



Ipunooscenue
TunoBoil BApMAHT /Il 3a4eTa

BapuanTt 1

HHcTpykuus 11 00y4arommxcst

KomrnekcHbIl 3a4€T ¢ OLEHKOW BKiIIoYaeT 4 3afaHus 10 OUOJIOTMHM UM XMMHUU M TPOBOAMUTCS B
yctHOU opme. Kaxmoe 3aanne oreHnBaeTCsl MaKCUMaIbHO B 5 OayoB. Ha moaroToBky orBera gaéres
30 munyT. IIpu BEIMONTHEHUU 3aJaHUI TEOPETUYECKON YaCTH Bbl MOXKETE MOATOTOBUTD I1JIaH OTBETA.

Pemenne 3a4da4 JOJIZKHO 6BITB MMPUBCACHO IMOJHOCTBIO, 3alIMCAHBI YCJIOBUSA U UCXOAHBLIC JaHHBIC,
pelIeHre JOMKHO COMPOBOXKAATHCS Pa3BEPHYTHIMU MOSCHEHUSAMHU, HEOOXOJUMO MPUBECTU B OOIIEM BUJE
BCC HUCIIOJIB3YCMBIC d)OpMy.HBI; O6’b$ICHI/ITL U MOTHUBHUPOBATHL BCC HCﬁCTBHH o xo4y pcCucHus, CACIIATb

3aItnucu H€O6XO,Z[I/IMI>IX ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHHﬁ. Ilocne PCUICHUA K&)K,Z[Oﬁ 3aJa4un

JIOJI’KEH OBITH 3alycaH OTBET.

[Tpy BBIOJHEHUH 3aJIaHK 110 XUMHH JOJKHBI ObITh MPUBECHBI BCE HEOOXOAMMBIC XUMUYECKHE
(bopMynBl OPraHMYECKHMX W HEOPraHHMYECKUX COCTUHCHUM, 3allMCaHbl BCe TpeOyeMble ypaBHEHHUS
XUMHAYECKHX peakiuui. JloJoKHBI OBITh yKa3aHbl HAa3BaHMS BEIIECTB, BCTYNHMBIIMX B PEAKIUIO U
MPOIYKTOB PEaKIUK. 3aJaHus SBISIOTCS CTaHIAPTHBIMH JUIA Kypca OWOJOTMH M XHMHHU CPETHETO
(rostHOTO) 001IIETO 00pa30BaHMUSL.

Kpurepum ouenkn

OTtmeTKa (OIIEHKA) KonmuecTBo nmpaBUIIbHBIX KomnmuecTBO NpaBUIIBHBIX OTBETOB B
OTBETOB B % Oastax
«5» (OTIIMYHO) 86-100 18-20
«4y (xopo1o) 76-85 16-17
«3» (yAOBIETBOPUTEIBHO) 61-75 12-15
«2» (HEYIOBIIETBOPUTEIHHO) 0-60 0-11

Bpems BbinoaHenus 3aganuii — 90 MuHyT

1. OcHoOBHBIE TIOJIOKEHHSI TEOPUH XUMHYECKOT0 CTPOEHHMS OpPraHHYecKHWX BemecTB A.M.
BytiiepoBa. XumMu4ieckoe cTpoeHue KaK NOPAI0K COeIMHEHHS M B3aMMHOT0 BJIMSHUS ATOMOB B MOJIEKYJIaX.

2. Ilepuoauyeckuii 3aK0H M MEPHOAMYECKAST CHCTeMAa XUMUYeCKUX ieMeHTOB JI. . MeHnnesieera Ha
OCHOBE NPeACTABJIEHUI 0 CTPOCHUH ATOMOB. 3HaYeHUe MePUOAUYECKOr0 3aKOHA /ISl PA3BUTHS HAYKH.

3. 3amauu u MeToABI 00IIeli OHOJIOruM.

4. Pa3BUTHE IBOJIOIUOHHBIX UEH 10 TaPBUHOBCKOI0 MePUoaa.

ITaJIOHBbI OTBETOB
Kuro4 k orBeTam anis BapuanTta Nel

Bapuanr 1

Bonpoc 3. O6mast Ouonorus — Hayka, U3ydaroiiasi OCHOBHbIE W OOIIMe JJII BCEX OPTraHW3MOB
3aKOHOMEPHOCTU MX (YHKIIMOHHPOBaHUSA B Tporecce ku3HU. OHa CHCTeMaTH3UpPyeT 3HAHUS O KUBOU
MIPUPOJIE, BHISIBIIICT OOIIHE MPHHIIAITEI OPTAHU3AINH JKA3HH, MEXaHU3Mbl OMOJIOTUYECKUX MPOIECCOB U
SIBIIEHUH, a TAaK)Ke MYTH Pa3BUTHs OPraHUIECKOTO MHpA.

3agaun o011l OMOJIOTHH:

o lI3ydyeHne OWONOTUYECKUX 3aKOHOMEPHOCTEH — pacCKpbITUE CYIIHOCTH JKU3HH H €€
MIPOSIBJICHHI C ENIbIO IO3HAHUS U YIIPABICHUS UMHU.

e PackpbITHE 00INX CBOMCTB )KHBBIX OPTaHU3MOB U OOBSICHEHUE TIPUINH HX MHOTO00pa3usl.

e BrisBieHue cBsI3el MEXy CTPOCHHEM OPTaHW3MOB U YCIOBHSMH OKPYXKAIOMIEH CpeIbl.

e lI3ydeHWe BONPOCOB BO3HWKHOBCHHS JKM3HM Ha 3eMiie HW 3aKOHOB €€ pa3BUTHUSA
(9BOJIOIIMOHHOE YYEHHUE).

e lccnenoBanue ypoBHEM OpraHu3allid >KUBOM Marepuu (MOJIEKYISPHBIN, KJIETOUHBIMH,



TKaHEBbII, OPraHU3MEHHBIN, TONMYISLHOHHO-BUIOBOM, YKOCUCTEMHBII

e PannonanbHOE UCHIOIB30BAHKE, OXPAaHA U BOCIIPOU3BOJCTBO MPUPOIBI.

OO0mme MeToabI:

o Habnionenne — 3aruiaHupoOBaHHOE M LEJICHAINIPABIEHHOE BOCHpHUATHE O0BEKTa (Ipoliecca,
aBleHNs) ¢ Qukcauueil pe3yasratoB. VcciemnoBarenb HE BMEIIMBAECTCA B MPOLECC, a JIUIIb (UKCHPYET
¢aktel. Ucnonsiyercs B 00TaHUKE, 300J10THH, SKOJIOTHH, IUTOJIOTUH.

e Omnucanue — Qukcanyst pe3ylbTaToB  HAOMIOACHWH €  TMOMOIIBIO  CIOBECHOTO WU
rpaduyeckoro odopmiienus. Ilpumensercs mpu H3y4eHHH HOBBIX BHJIOB, OINUCAHUU HMX BHEIIHETO
CTPOEHHUS U1 OCOOEHHOCTEHN MOBEICHHUS.

o CpaBHeHHMe — COIIOCTAaBJIIEHHE OOBEKTOB (OPraHM3MOB MJIM MX YaCTEH, IpPOLECCOB) IS
HAXOXKJCHHS CXOJCTB U Pa3JInyMil, BBIABICHUS OOLINX 3aKOHOMEpPHOCTEN. JISKUT B OCHOBE CUCTEMATUKH,
KJIETOYHON TEOPHUH, IOMOI'A€T YCTaHABIMBATh POJCTBEHHBIE CBSI3U MEXK]y OpraHU3MaMHU.

e JKcnepuMeHT (ONbIT) — H3y4YeHHE OOBEKTa WM SBICHUA B 3aJaHHBIX YCIOBHSX, NpU
aKTUBHOM BMeEIIATENIbCTBE HcciaenoBarens. [103BossieT ycraHaBiauBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
MIPOBEPSATH TUIIOTE3bI.

e MoneaupoBaHue — CO3aHHE KOMHI (MOJENCH WM MaKEeTOB) JUIS M3y4CHHS OOBEKTOB WU
npoueccoB. MoxkeT ObITh 00pa3HbIM (Hampumep, pusndeckas MOeIb MOJEKYIIbI) UM MaTeMaTH4eCKUM
(c ucrosnp30BaHNEM KOMIIBIOTEPHBIX NporpaMm). [1o3BossieT nporuo3upoBaTh NOCIEACTBUS IPUPOIHBIX U
TEXHOTE€HHBIX KaTacTpod, U3MEHEHHsI B SKOCUCTEMaX H JIp.

e MHcropnueckmnii MeTox — HU3y4YEHHE XOJa MCCIIEYEMOro Ipolecca WU pa3BUTHUS OObEKTa B
reoJiornueckoM BpeMeHu. HalleneHn Ha BbIsiBI€HHE OOIIMX 3aKOHOMEPHOCTEH DBOTIOINH.

YacTHble MeTOABI CBA3aHbl C KOHKPETHBIMU oOsiacTsiMu Ouosioruu. Hanpumep:

e Mukpockonus (CBETOONTHYECKAs, DJIEKTPOHHAs) — M3yYEHHE MHUKPOCTPYKTYpP  KIETOK,
BHUPYCOB, MAKPOMOJIEKYIL.

o buoxummnueckuii MeTox — aHaIU3 XMMHUYECKOTO COCTaBa M OMOXMMHUYECKHX IPOIECCOB B
YKUBBIX OpraHU3Max.

o T'eHeajioruyeckuii MeToJ — COCTaBJICHHE U aHAIU3 POAOCIOBHBIX IS BBIABICHHUS XapaKkTepa
HACJIEJOBAHUSI IPU3HAKOB.

e CrarucTHYecKHil MeToq — cOOp W aHaNW3 YHCIOBBIX [IOKa3zaTelleld M OIpeleeHus
JTUHAMUKH, IPOTHO30B U MPUHATUS MEP.

Taxxke B OHOJOTHMHM TPUMEHSIOTCS CHCTEMHBII TMOIX0 (PACCMOTPEHHE KUBBIX OOBEKTOB Kak
CUCTEM C OINpeAeNEHHbIMU B3aMMOCBS35MH) U aGcTparupoBaHue (OTBICYEHHE OT HECYIIECTBEHHbIX
CBOMCTB JIJIs1 YIIyOIIEHHOTO U3YyUYCHHUS BAXKHBIX XapaKTEPHCTHK).

CoBpemeHHast OMOJNOrHsl aKTHBHO MCIIOJIb3YET AOCTHKEHMSI APYTruX HayK — (U3UKHU, XUMUH,
MaTeMaTHKH, a TaKKe METOABI U3 CMEXHBIX 00nacteil (buodusnka, Onoxumusi, OMOKMOEepHETHKA U . ).

Bonpoc 4. JlomapBUHOBCKMU MEPUOA Pa3BUTHS DBOJIIOIMOHHBIX HJIEH OXBaThIBA€T BPEMS 0
nyonukauuu padotsl Yapnb3a JlapBuHa «O MpPOMCXOXKIEHUU BHUJOB MYTEM €CTECTBEHHOIo OTOOpa» B
1859 rony. B o5TOT mepmon HaKarMBANWCh 3HAHUA O MpoLleccaX pPa3BUTHUS OPraHUYECKOTOo MHpA,
(bopMHpOBAIHNCh Pa3INYHbIE KOHLIEMIINH, XOTSI CTPOHHON TEOPUH 3BOJIIOLIUY €l He ObLIO.

AHTHYHBIE HAEH

Hexkotopble apeBHerpeueckre (Guiocopbl BBICKAa3bIBAIM MBICIM O BO3MOKHOM H3MEHEHHH H
YCIIO)KHEHUU )KMBBIX OPTaHU3MOB:

IMIeI0KII CO3/1all TeOpHro MUDOTeHHOM IBOMONMK. OH paccMaTpuBall MOSBIICHUE OPTaHUYECKUX
CYIIECTB KaK CIy4JaiHbIN MPOIECC, a TAK)KE OTMEYall, YTO MEHEe COBEpPIICHHbIE CYIIECTBA MPEAIIECTBYIOT
0oJiee COBEpUICHHBIM. JTH HJIEW MOXKHO CUUTATh MPEABOCXUIIEHUEM TEOPHH 0TOOPA U IBOJIOLUH.

Anakcumanap MuuleTcKuii peanonarai, 4To YeJlOBEK MPOU30LIEN OT BOAHBIX OpPraHU3MOB,
BO3MOXKHO, CXOXKHUX C pbli0aMu. OH Takke u3ydas SMOPUOHBI PA3TUYHBIX KUBBIX CYIIECTB U 3aMETUJI, YTO
Ha paHHUX dTanax pa3BUTHUS TOTOMCTBO MOYTH Ka)JI0T0 )KUBOTHOTO HAIIOMHHAJIO PHIOY.

ApHCTOTEIb CO3/1a <JIECTHUILY CYILECTB» — HUEPAPXUUECKYI0 CHUCTEMY PACIOJOXKEHMS KMBBIX
OpPraHM3MOB OT HEKUBBIX TeNl K PAaCTEHMSIM, 3aT€M K >KMBOTHBIM M YEJIOBEKY. XOTS €ro B3INIAJIbl ObUIH



UCATNCTUYECKUMHU, 3Ta Ues T03XKe MOBIHsIIA Ha SBOJIIOLIMOHHBIE TEOPUH.

Meradusnyeckue B3rIsAbl U KPpealMOHU3M

Jo 1859 roma B ecTecTBO3HAHMM TOCIOJICTBOBAIM MeTau3nyecKHe B3IIAAbI, COIJIACHO
KOTOPBIM SIBJIEHUS U TeJa MPUPOABI pACCMaTpUBAIUCh KAK HEU3MEHHBIE, U30JIMPOBAaHHbBIEC U HE CBSI3aHHBIC
MEXIy co00i. DTH TpeACTaBIEeHUS ObUIM TECHO CBSI3aHBI C KPeallMOHM3MOM — YYEHHEM O TOM, YTO
MHOTo00pa3ue OpraHuuecKoro Mupa — pe3yinbTaT 00>KECTBEHHOTO TBOPEHUS, a BUJbI JKUBOM MPHUPOJIBI
HEU3MEHHBI CO BPEMEHU UX MOSBIICHUSI.

TpancdopMusM U nepBbie IBOJIIOINMOHHbIE KOHIEIIHT

ComHeHHsI B HEM3MEHHOCTH BHUJOB NPUBEIM K BO3HHUKHOBEHHIO TPaHCGOPMH3IMA — CHCTEMBI
B3IVISI0B 00 M3MEHSEMOCTH U TMPEBPALICHUU (POPM PACTEHUN U KUBOTHBIX O] BIMSIHUEM €CTECTBEHHBIX
MIPUYHH.

Kop:x brogp¢pon Bo Opannuu u Ipasm Jdapsun (neq Yapissza lapBrHa) B AHIIINM BbICKa3bIBAIU
naen 00 N3MEHEHHUH BUIOB

Kaun-barucr Jlamapk co3nan mepBoe 3BOJIIOIMOHHOEe Y4deHue B Hadane XIX Bexka. B kuwure
«Dunocodus 300J0TUNY» OH U3IIOXKUI CIEAYIOIINE UJICH:

® KU3Hb BO3HMKAET MYTEM CaMO3apOKJIEHUS MPOCTEMIINX KUBBIX TEJI U3 BEIIECTB HEXHBOU
IIPUPOJIBL, A JaJIbHENIIIEe pa3BUTHE UAET IO YT IPOIPECCUBHOIO YCIOKHEHUSI OPraHU3MOB;

® CYUIECTBYET BHYTPEHHEE CTPEMJICHME OpPraHU3MOB K YCIOKHEHHUIO U COBEPIICHCTBOBAHHUIO
OpraHu3aluy;

e T[IaBHBIA (aKTOp M3MEHUYMBOCTH — BIMSHUE BHEIIHEH Cpeibl: U3MEHEHHs YCIOBUH (KJIMMAT,
NUIIa) IPUBOAST K U3SMEHEHUSM BHUJIOB U3 TIOKOJIEHHUS B TIOKOJICHUE;

e chOpMyIHPOBAT «3aKOH YNPA:KHEHUS] U HeyNpPaKHEeHHUs] OPraHoOB»: OpPTraH pPa3BUBACTCS B
IpolLecce IBOTIOLUHU IIPU €ro MOCTOSTHHOM HCIIOJIb30BaHUU;

e Omucal 3aKOH HACJeJ0BAHHUS NPUOOPETEHHBIX NPHU3HAKOB: IOJIE3HBIE MPHUCIOCOOICHUS
HACJIEYIOTCS U CTAHOBSITCS MOCTOSSHHBIMH MPU3HAKAMU BUJIA.

Jlamapk pa3znenus >KMUBOTHBIX Ha JIB€ OOINbIINE TPYIIbI: OSCIO3BOHOUHBIX M MO3BOHOYHBIX, a
TaK)Ke BBEJ MOHATUE TPaAJallii — MOCTENEHHOTO Pa3BUTHS OT IIPOCTOTO K CIOKHOMY.

Kapn Jlunneii (1707-1778 rr.) cucTeMaTH3MpOBaJ JKMBBIC OpPraHU3MbI, BBET OWHAPHYIO
HOMEHKJIaTypy, HO CUUTAJ BUJIbl HEU3MEHHBIMH, CO3JAHHBIMU TBOPILIOM.

K. KioBbe pazBuBal TeOpHio KaracTpod, yTBEp)KIas, 4TO CMeHa (OpM KHUBBIX CYIIECTB
MIPOMCXOJUT HE IIOCTENEHHO, a CKaukaMu Onarojaps pe3KUM H3MEHEHUSM YCJIOBUN Cpeibl —
Karactpogam.

Takum o00pa3oMm, TONapBUHOBCKHI TMEpPUOJ] XapaKTEPU30BAICS IMOCTENEHHBIM HAKOIIJICHHEM
3HaHUW O pa3HOOOpa3Wu KUBBIX OPraHU3MOB U TMOMBITKAMU OOBSICHUTH MX H3MeHeHue. OmHako [0
MOSIBJIEHUS TEOpUH JIamapka He CyIecTBOBAJIO LEJIOCTHOM U MOCIIEN0BaTEIbHON KOHIIETIIUU IBOJIIOLUH.



