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Cneundukanus Tecra
o ouonorum 1 UToroBoii arrecranuu BbIHyCKHHKOB KO
(mns ucnonwsioBanus ¢ 2021 roga)

Croenudukanus TecTa pazpaboTaHa Ha OCHOBAHUH CJIEAYIOIIUX JOKYMEHTOB!

— «locynapcTBeHHBINH 00INe00s3aTeNbHBIM  CTAaHAAPT O0pa30oBaHUsl BCEX  YPOBHEH
00pa3oBaHusa», YTBEPKAEHHBIM MocTaHoBieHHeM [IpaButenscTBa Pecy6nuku Kaszaxcran Nel080
ot 23 asrycta 2012 rona;

— «locynmapcTBeHHBI  00MIe00sI3aTeNbHBI CTaHAApPT O00pa3sOBaHMS BCEX YPOBHEH
obOpazoBaHusAy, yrBepKaeHHbIM nprukazoMm MOH PK Ne604 ot 31 oxtabps 2018 roma (BHEceHBI
u3MeHeHus u gononuenus npukazom MOH PK Nel82 ot 5 masg 2020 rona);

— TumoBele yueOHBIE MTPOrpaMMbI IO OOIIE0OPa30OBaTENbHBIM MPEAMETaM YPOBHS
OCHOBHOTO CpefHero obpaszoBanus (5-9 kiacc), yrepxaeHHbM npukazom MOH PK Nell5 or 3
anpens 2013 roxa;

— TwunoBsle y4eOHBIE IPOTpaMMbI IO 0OIIe00pa3oBaTeNbHEIM mpeaMeram amis 10-11
KJIACCOB yPOBHs OOLIEr0 CpemHero ob6pa3oBaHMsS (B paMKaX OOHOBJICHHSI COACPIKAHUS CPEIHETO
06pa3oBaHus), yTBepxaeHHbM npukazoM MOH PK Ne352 ot 27 mronst 2017 roza;

— TumoBble y4eOHBIE IpPOrpaMMbl MO 0OmieoOpasoBaTeNbHEIM mpenmeram ust 10-11
KJIACCOB YPOBHS OOIIEro cpeiHero 00pa3oBaHMs (B paMKax OOHOBJICHHS COINCPIKAHMA CPENHETO
06pa3oBanus), yreepxkaeunbmM npukazom MOH PK Nel05 ot 7 mapta 2019 roga.

Ileas pa3paGoTkm Tecra: OmpereleHre YPOBHS IIOATOTOBJEHHOCTH IO OHONOTMH
BBITYCKHHMKOB YUeOHBIX 3aBEIIEHHM, pealn3ylomuX 00Imeo0pa3oBaTenbHble yUeOHbIe POrpaMMBb
HAYAILHOTO, OCHOBHOTO CpeJHEro M oOmero cpemHero oOpasoBaHust — 00wjecmseHno-
2YMAHUMAPHO20 HANPAGTIEHU.

Conep:kaHue TecTa: 1eCT COCTOMT M3 3alaHMii 3-X YPOBHEH TPYAHOCTH, KOTOPBIC
IIPEICTaBIEHH! CIIETYIOMMM 00PasoM: TECTOBBIX 33/[aHUM MEPBOTO YPOBHS — 7, BTOPOIO YPOBHS —

6, TPETHETO YPOBHS — 3.
B TecT BKJIFOYEH y4eOHBII MAaTEpUAI IO OHOJIOTHH B COOTBETCTBUHM C YUEOHOH MPOrpaMmon

JUTst 0011e00pa30BaTEIbHOM IKOJIbI

Ne Pazpen No Tema Ne | Ilogrema / Ilean o0ydenust
01 | boranuka 01 | Pacrenus 01 | Knerounoe W  TKaHEBOE CTpPOCHHUE
pacTEHUM
02 | Opraubl, cicTeMa OPraHOB PACTCHUM.
Bunon3mMeHeHus
03 | OcHOBHBIE IIPOLIECCHI
JKU3HEIEATEIbHOCTH pacTeHui.

JTpixanue. PasMHOXKEHHE.

04 | Husimwue u BeICIINE PACTEHUS

05 | OcHOBHBIE OTIIEIbI IIBETKOBBIX
pacTeHui

06 | Bupycsl baktepuu. ['pubsL.
JInumaiHUKY

02 | 3oomorus 02 | JKuBoTHBIE 07 | OnHOKIETOYHBIE KUBOTHBIE




08

MHOT0KI€TOYHBIE JKUBOTHBIE

09

Tun xopaossle

03

AnaToMus
4eJioBeKa

03

AwnatoMus 1
duzuonorus
yeJioBeKa

10

YenoBeK — Kak OMOJIOTHYECKHH BUI.
OO0mumii 0030p Opranu3mMa.
CornacoBaHHOCTh QYHKITUH CHCTEM
OpraHoOB B OpraHU3ME YEIIOBEKA.
['ymopanbpHast peryisiius CUCTEM

11

HepsHas cuctema. Oprassl 4yBCTB —
aHaJIN3aTOPbI

OHOpHO-I[BI/II‘aTCHBHaH cuCTCMAa

BHyTpeHHsis ~ cpema  OpraHU3Ma.
CepreyHo-cocyiucTasi CUCTEMA

14

JlpIxarenpHas CUCTEMA

15

HI/III_ICBapI/ITe.TIBHaH cucCTeMa

16

Breinenenne. OOMeH BellecTB H
npeBpamenue sHepruu. Koxa u
TETIOPETYIISIHUL.

17

I/IHI[I/IBI/IJIYEUIBHOC pa3BUTUC
opranuisma. IloBenenue u ICUXUKa

04

O61as ouonorusd

04

Hurtomorus,
TeHeTHKa,
9KOJIOTHS

18

OCHOBBI ITUTOJIOTHH

19

OcHoBel regetuxu. Cenexmust
JKHBOTHBIX U paCTCHUH,
OMOTEXHOJIOTHS

20

[TpoucxoxaeHue u pa3BUTHE KUZHU
Ha 3emite. OCHOBBI 3BOJIIOIIMOHHOIO
yUeHus

21

buocdepa u uenosex. ObMeH
BEIIECTB U 3Hepruu. OCHOBEI
5KOJIOTUH

05

Mmuoroobpazue,
CTPYKTypa U
(GYHKIHH KUBBIX
OpraHu3MOB

05

Pa3nooOpasue
JKHUBBIX
OpraHu3MOB

22

OnuceIBaTh ATAIEI U CXEMY
(hOopMHUPOBAHUS XKU3HU Ha 3eMJie

23

CpaBHHUBATH NIPUHIIKIIBL PA3IHIHBIX
dopM pUIOreHeTUYECKUX KapT
(xymamorpaMMBbl ¥ (PUIIOTEHETUYECKHUE
JIepeBa)

06

IInTanne

24

VYcraHaBNIUBaTh B3aHMOCBSI3b MEXKTY
CTPYKTYpOU U QyHKIHEH
XJIOpOILIacTa

25

OOBACHATH IPOIIECCHI, TPOTEKAIOIIHE
IIpH cBETOBOH (haze poTocmHTE3a

26

OOBICHSTH MPOLIECCHI, MPOTEKAIOITHE
Ipu TEMHOBOH (haze poTocuHTE3a

27

W3yuaTh yTH QUKCAUN yriaepoaa y
C3- u C4-pactenuit

28

HccnenoBaTh U 00BSICHATD
JUMUTHpPYIOIHE (PaKkTopsI
doTocuHTE3a

29

CpaBHUBaATh OCOOEHHOCTH MPOIIECCOB
(OTOCHHTE3A U XEMOCHHTE3a

07

Tpancnopt
BEIIIECTB

30

OOBSCHATH MEXAHU3M TPAHCJIOKAIH
BEILIECTB y PACTCHUI




31

OOBACHATH CYLIHOCTD
CHUMILIACTHOTI'O, alloIJIacCTHOTO,
BaKyOJIIPHOTO ITyTel TpaHcIopTa
BEIIIECTB

32

OOBACHITH MEXAHHU3M Pa3TMIHBIX
THIIOB TPAHCIIOPTA BEIECTB YEPE3
KJIETOUYHYIO MEMOpaHy

33

OOBSACHATH MEXAHU3M AKTHBHOIO
TpaHCIOpTa Ha IIPUMEpPE HATPUIi-
KaJIMEBOTO Hacoca

OmnpenensTe pojib aKTUBHOTO
TPaHCIIOPTA B MOAJEPIKAHUH
MeMOpaHHOTO MOTEHIHAJIA

35

HccnenoBaTh BOAHBIA IOTEHLIMAT
KJIETOK B pacTBOpax C pa3InYHOH
KOHIIEHTpAIMEN COEN

08

JlpIxanuve

36

OnuceiBaTh CTPOCHUE U QYHKLIUA
agenosuHTpUdOoCchara (ATD)

CpaBHHUBATH CHHTE3
anenosuuTpudocdara B a3poOHOM U
aHa’pOOHOM IbIXaHHH

38

Ha3kiBaTh BUIBI MeTadoau3Ma

39

OnuchIBaTh 3TAIbl SHEPTETUUECKOTO
obMmena

40

VYcranaBauBaTh B3aUMOCBS3E
CTPYKTYPBI MUTOXOHAPHUH U
IPOIIECCOB KIETOYHOIO JbIXAHHSI

09

Brinenenue

41

OO6BACHATH MEXaHU3M (HUIbTPALMU U
obpa3oBaHus MOYH

42

OOBSACHATH POJIb
aHTUARYpeTHYecKoro ropmona (AL
B KOHTPOJIE BOJBI

43

OOBICHITH MEXAHU3M JHUAJIN3a

44

O6cyxaaTh MPEUMYILECTBA U
HENOCTATKH TPAHCIUIAHTALMH ITOYCK U

Juanunisa

10

JBrxeHue

45

OOBICHITH, MEXaHWU3M MBIIIIEYHOTO
COKpalllCHUA

46

VYcranaBiuBaTh CBA3L CTPOCHUA,
JIOKQJIM3al 1 001X CBOMCTB
6I>ICTpI>IX U MEJICHHBIX MBIIICYHBIX
BOJIOKOH

Il

Koopnunanus u
perysuus

47

OnuceBaTh U OOBICHITH WHULIAALIMIO
¥ TPaHCMHUCCHIO IOTEHIMAIA
NEUCTBUS B MUEITMHU3UPOBAHHBIX
aKCOHOB HEMPOHOB

48

OOBACHATH 3HaYEHUE PEPPAKTCPHOTO
TIEPHOJIA ¥ MHESTIMHOBOM 000JI0YKH

49

Wsyuars cTpoeHHE U QyHKIHH
CIIMHHOTO M TOJIOBHOI'O MO3ra




50

Omnucarb, Kak MEXaHOPELEIITOPEI
pearupyroT Ha U3MEHEHHU
pasapaxutens (Tensua [lauwnnm)

51

VcraHaBauBaTh B3aUMOCBS3b
CTpOeHUS U QYHKIUU
XOJIMHEPTUIECKOTO CHHAICA

52

OrnuceIBaTH CUCTEMBI YIIPABIEHUA B
ouosiornu

53

OOBACHATL MEXAHU3M JCHCTBUS
TOPMOHOB

54

HccnenoBaTh IelicTBHE
CTHMYJISITOPOB Ha POCT PaCTEHUHI

06

Pa3smuoOXeHUE,
HaCJIEICTBEHHOCTD,
W3MEHYHBOCTD,
3BOJIFOIIMOHHOE
pa3BUTHE

12

Pasmuoxenne

55

AHaNMH3UpOBaTH CXEMY I'aMETOreHEe3a
Y YeI0OBEKA

56

OOBSACHATD pa3InUMs MEXKIY
CIIEpMaTOT€HE30M H OOT€HE30M

13

KiteTouHBIN ITUKIT

57

HccnenoBath (a3pl MEUTO3a C
TIOMOIIBIO TOTOBBIX
MHUKPOIPENapaToB

58

OO0BICHATL OCOOEHHOCTH
(dbopMHpOBaHUS raMeT Y PacTeHUH U
JKUBOTHBIX

59

OO0ODBsCHATEL BOSHUKHOBEHHE
OHKOJIOTHYECKHX HOBOOOPa30BaHMI
HEKOHTPOJIUPYEMBIM JeTICHHEM
KJIETOK ’

60

OOBSCHATD IPOLIECC CTAPEHHUS

14

Poct u pa3zButue

61

OOBCHATE TIpoIlecC CIEeNUaTN3aN
CTBOJIOBBIX KJIETOK H HUX
IPAKTHYECKOE MPUMEHEHUE

15

3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTU
¥ U3MEHYMBOCTHU

62

Hccaenosars 3aKOHOMEPHOCTH
MOlII/I(bI/IKaL[I/IOHHOﬁ HN3MCHYHUBOCTH

63

[IpuMeHSATh IUTONOTHYECKHE OCHOBBI
JIATHOPHUTHOTO CKPEIIMBaHUS,
HacJIeJOBAHUS CLEIJIEHHOIO C IIOJIOM
1 MHO’KECTBEHHBIN aJIETIN3M MIPH
pEIIeHnH 3a1a4

64

OOBACHATH HapyLIEHNUE
3aKOHOMEPHOCTEH HaclenOBaHUs
IIPU3-HAaKOB B pe3yNbTaTe
KPOCCHHTOBEPA

65

CpaBHUBaTH B3auMO/IeiicTBIE
AJUIETTPHBIX U HEAUIEIHHBIX T€HOB

66

N3yuaTh TEOpHUI0 MyTanuu Xyro e
®pu3sa, IPUYUHBI MyTareHe3a 1 THIIBI
MYyTaIun

67

OmnwuchBaTh XpOMOCOMHBIE
3a00JIeBaHUs YeJIOBEKA, CBI3aHHBIE C
AHOMAJIMSIMU YUCIIa XPOMOCOM
(ayTOCOMHBIE U MTOJIOBBIE)




68

YcTanaBiauBaTh CBSI3b MyTalui C
penapauuen
JIE30KCUPUOOHYKIIEUHOBOU KUCIIOBL,
pekoMOnHanen
JIe30KCUPUOOHYKIIEMHOBON KUCIIOTBI,
peTIuKaluen
JIC30KCUPHOOHYKIIEMHOBON KHCJIOTBI

69

Hcnonp30BaTh CTAaTUCTHYECKUE
METOAbI IJIA aHallu3a JOCTOBCPHOCTU
HacJCaoOBaHUA IPHU3HAKOB

70

OO6cyx1aTh 3Ha4YeHUE IIPOEKTa
"T'enom yenoBeka"

16

(OCHOBEI CeJIEKLIUU

71

M3yyaTh criocoOb! yIy4lleHUs
CeNILCKOXO3IHCTBEHHBIX PACTEHUH H
YKMBOTHBIX C TTOMOIIBIO METOJIOB
CENEKITNH

17

DBOJIIOIHOHHOE
pa3BuTUE

72

OOBSICHSATH B3aUMOCBSI3b MEXTY
HACJIeACTBEHHOMN U3MEHYHUBOCTEHIO H
3BOJIIOIIHEN

73

KnaccuduuypoBaTb OCHOBHbBIE
MEXaHU3MBbl BUI000Pa30BaHUs

74

HazpiBaTh 3TaIIBI AHTPOIIOT€HE3d

07

OpraHu3Msbl 1
OKpY Karomast
cpena

18

buocdepa,
9KOCHUCTEMA,
TOITYJISILIUS

75

VcTanaBauBaTh B3aUMOCBSA3b MEXKIY
BUJIOBBIM Pa3HOO0pa3ueM H
YCTOMYHUBOCTHIO IKOCUCTEM

76

HccenenoBaTh COCTOSIHUE SKOCUCTEMbI
CBOETO PETHOHA B MOJIEBBIX YCIOBHUAX
C MCIIOJIE30BaHUEM CTATUCTHUYECKUX
METOJ0B aHaM3a (t-KpUTEpui
CrerofeHTa, C2-KpUTepHi)

19

OKonorus u
BIIMSIHUE UeJIOBEKa
Ha OKPY>KalOIIyIO
cpeny

77

[TporHo3upoBaTh NOCIEACTBUS BO3-
MOYKHOTO TJIOOTBHOTO NIOTETUICHUS
KJIMaTa

78

H3y4aTh ¥ MpeIaraTb BO3MOXKHBIC
BapUAHTHI PELICHHS DKOJOTHIECKUX
mpo6iem Kazaxcrana

08

[Ipuxnanaeie
HHTETPUPO-BaHHBIE
HayKH

20

MonexynspHas
OuoJIOTHS U
OHOXUMHS

79

O6bsacHATh GyHIAMEHTAIBLHOS
3HAYEHHE BOJbI JIs )KU3HHU Ha 3emiie

80

KnaccuduuupoBaTh yri€BOIbI IO UX
CTPYKType, COCTaBy U QYHKUHSIM

81

Omnpenensars peAyuupyouye 1
HepeNyIUPYIOIIUE caxapa

82

OnuchBaTh XUMUIECKOE CTPOECHHE U
(GyHKIUH KHPOB

83

KnaccnpuuupoBath OEIKH 10 UX
CTPYKTYPE, COCTaBY U QYHKIHMIM
WccnenoBarh BIMSHAE Pa3Ind-HbIX
YCIOBHUH Ha CTPYKTYpY O€JIKOB
OnpezensaThb coJepxanne OEKOB B
OMOJIOTHYECKIX 00BEKTaX




84

YcTaHaBIHUBaTh CBA3b MEXKIY
CTPYKTYpOU
JIE30KCUPUOOHYKIIEMHOBOM KHCIIOTBI
u ee pyHKumeH

OmnuchIBaTh NPOLECC PEILINKAIMU
JIE30KCHPUOOHYKIIEHHOBOH KHCIIOTHI
Ha ocHoBe npasui Yapradda

85

Pasnuyath cTpoeHue U GYHKIHN
THUIIOB MOJEKYJ pUOOHYKJIEHHOBON
KHUCIIOTHI

86

CpaBHHUBAThH CTPOECHHIE MOJIEKYIT
prOOHYKIIEHHOBO! KUCIIOTHI U
JI€30KCHPUOOHYKICHHOBON KHCIIOTHI

87

OOBACHITH B3aUMOICHCTBHE MEXTY
AHTUT€HOM U aHTHUTEIIOM

88

OOBICHATD MeXaHU3M 00pa30BaHUS
bepMeHT-CyOCTpaT KOMIUIEKCa

89

CpaBHUBaTh KOHKYPEHTHOE U
HEKOHKYPEHTHOE UHTUONPOBaHUE
(dbepMeHTOB

90

OnuchIBaTh TPAHCKPHITIHIO U
TPAHCIAIUIO B TIpoIiecce OMOCHHTE3a
Oenxa

o1

OOBACHATH CBOMCTBA F'€HETHYECKOTO
Koza

21

Knerounasg
OroJIorHs

v

OOBICHATH 0COOEHHOCTH CTPOSHUS U
(GYHKITHH OPraHOUIOB KIIETKH,
BUMMBIE TIOJT 3JICKTPOHHBIM
MHUKPOCKOTIOM

93

YcraHaBIUBAaTh CBSA3b MEXKIY
CTPYKTYPOM, CBOUCTBAMHU U
GYHKIUSME KJIETOYHOU MeMOpaHEHl,
HCIIONB3YSl )KUIKOKPUCTATUTMYECKYIO
MOJIEJIb

94

CpaBHUBaATH OCOOEHHOCTH CTPYKTYPBI
U QYHKIINH KJIETOK MMPOKAPUOT U
JYKapHoT

95

OmnpenensTh ¥ ONMKUCHIBATE OCHOBHBIE
KOMITOHEHTHI KJIETOK C
HCIIOJIb30BaHueM MHKpodoTorpadumit

96

Onpenensarts GpakTHUecKuil pazmep
KJIETOK

22

buoTtexnomorus

7

CpaBHUBATH IPaMIIONOKUTETHHBIE H
rpaMOTpHUIaTeIbHBIE OaKTepHH

98

OOBACHATH CIIOCOOBI TTOTYICHHS
PEKOMOMHAHTHBIX
JIE30KCUPUOOHYKIENHOBON KUCIIOTHI

29

OOBSACHATDH CIIOCOOBI KIIOHUPOBAHHMS
OpraHu3MoB




100 | O6cyxmatb BO3MOKHOCTh
npuMeHeHMs (PEepMEHTOB B
MEJIUIIMHE, XUMHUH U

MPOMBIIIIJIEHHOCTH
23 | buomenunuba u 101 | O6psaACHATD BO3IEHCTBUS
ououHpopMaTHKa SJIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH

Ha OpraHu3M YC€JIOBCKaA

102 | OnuceiBaTh poOJTb OHOMH(POPMATUKH

103 | O0OBsACHSATEL 3HAUYEHHE METOAa
HKCTPAKOPIOPATIHLHOIO
omnoaotsopenus (OKO)

104 | O0OBSACHITEL UCIIOIB30BaHNE
MOHOKJIOHIBHBIX aHTUTET B
JIMArHOCTUKE U JIEUEHUH 3a00JIeBaHU T

XapakTepuCTHKA COAEPKAHUS 3aJAHMIA:

ITo yueOHO# mporpamMme Kypca ydaluecs J0JKHBI OCBOHMTD:
ITo yuebHOM mporpaMMe Kypca BBIIYCKHUKH JOJDKHBLI OCBOUTE!

XuBble OpraHM3Mbl — YBEIUYUTEIbHBIE INPUOOPHI; KJIETKA — OCHOBHAs CTPYKTypHas H
QyHKUMOHATBHAS €AWHUIIA OpraHM3Ma pAaCTEHHs; IIOHATHE O PpACTHTENbHBIX TKaHAX, HX
pa3sHOO6pasuM; NMPU3HAKH LBETKOBBIX PACTCHMUIA; BEreTaTHBHBIE (KOpEHb, MOOET, JHCT, cTebers,
IOYKa) M TeHepaTHBHBIE (I[BETOK, IUIOJA, CeMs) OpraHbl LBETKOBBIX PACTCHHH, WX BHEIIHEE H
BHYTPEHHEE CTPOEHHE, 3HAYCHHE, BUIOM3MEHEHHE; IOHATHE (POTOCHHTE3A U ABIXAHHUS; IOHATHE O
JIBOMHOM OIIJIONOTBOPEHHMH Y PAaCTEHHH, 00pa30BaHMy ILUIOJOB; Pa3MHOXKEHUH U PACIIPOCTPAHEHUH
pacTeHMi: MOHATHE O BETETATHBHOM PA3MHOXEHHH, €ro BHAAX W OHOJOTHYECKOH POJIM;
O0COOEHHOCTH CTPOEHUSI ¥ JKM3HE[CATEIbHOCTH, Pa3MHOKCHHE M PA3BUTHE Pa3HBIX TPYMIl
YKUBOTHBIX OJTHOKJIETOYHBIX—TIPOCTEUILHNX; MHOTOKJIETOYHBIX, 6ecro3BOHOYHBIX —
KUIIEYHONONOCTHBIX, IUIOCKHMX, KPYIJIBIX U KOJbYATHIX YEPBEH; MOJUIIOCKOB M YICHHCTOHOTHX]
XOPJIOBBIX — OecUepenHbIX (JIAHIIETHHKA) U TI03BOHOYHBIX: PBIO, 3¢MHOBOJIHBIX, NPECMBIKAIOIIMXCS,
IITHII, MJIEKOITUTAIOLINX.

MHOroo6pasye >XUBBIX OPraHM3MOB — NPHHIMIB KIACCH(UKALUK JKUBBIX OPraHu3MoB,
OCHOBHBIE CHCTEMATHYECKHE IPYINbl M HMX COINOAYHHEHHOCTh, MHOrooOpasue ¥ 3HAUCHHE B
IPUpPOJIE, KU3HU YENOBEKa PACTCHMH: HH3IIMX CIIOPOBBIX — BOZOPOCTEH; BBICIIAX CIIOPOBBIX —
MXOB XBOIIEH, IJIayHOB, NANOPOTHHKOB; MHOTOOOpa3ue, 3HAYCHHEe B MPHPOJE U JKU3HU HCIOBCKA
FONOCEMEHHBIX U ITOKPHITOCEMEHHBIX DAaCTEHHI; OCOOEHHOCTH CTPOEHMs PACTCHMH PasIuYIHbBIX
ceMecTB (KIaccoB OJHOMONBHBIX H ABYIONBHBIX); ITUKOPACTYIIME, KyIbTYPHBIC, JCKapCTBCHHEIC,
Ba)KHBIE HAPOJHOXO3ANUCTBEHHBIE KyIbTYPhI; OCOOCHHOCTH CTPOEHHS BUPYCOB, Gaktepuil, rpubOB U
JUIIAHHAKOB, X pa3sHooOpasue Mo GopMe, IUTAHHIO, ABIXaHHIO, PA3SMHOKEHHUIO, PACIIPOCTPAHCHHC
MHOroo0pasde W 3HaueHHE B NPUPOJE, UL YEIOBEKA, MHOroobpasue, 3Ha4eHUe B MPHPOJIE U
JKU3HH YENOBEKA PA3HBIX TPYII JKUBOTHBIX: OJHOKJIETOYHBIX — MPOCTEHIINX; MHOTOKICTOTHBIX,
6eCIIO3BOHOYHBIX — KMIIEYHOMOMOCTHBIX, IUIOCKAX, KPYIJIBIX H KOIBYATBIX YEPBEH; MOJLIFOCKOB
4IEHACTOHOTHX; XOPOBBIX — OeCUepEenHbIX (JIaHIETHHKA) U MO3BOHOYHBIX: pBIO, 36MHOBOJHBIX,
IPECMBIKAFOIIUXCS, TITHI, MJICKOUTAIOIIHX.

UeloBEK ¥ €ro 370POBbE — CTPOEHHE, JKH3HENEATENHLHOCT, XUMUYECKIH COCTAB KICTKH;
OHSTHE 06 OCHOBHBIX TKAHAX HYeJTOBEKA; UETOBEK KAk OGMOIOTHYCCKHH BUI; JKeNe3bl BHYTPEHHEH,
BHeIIHEH M CMEIIaHHOM CeKpeldu; Mephl TPodHIaKTHKY 3a00JIeBaHNH IPH HAPYICHAH GyHKIUH
SHIOKPHMHHBIX KEJIE3; IIOHSITHE TOPMOHOB, TyMOpDaIbHOM peryiauuu; HepBHas CHCTeMa:
LCHTpaIbHAs, BETETATHBHAS; CTPOEHHUE, (YHKLHH, 3HAYCHHE CIHHHOIO M TIOJIOBHOTO MO3Ta;
TIOHATHE HefpoHa, HEPBHOW PETYJIALMH, OEOro U Ceporo BEUIECTBA, peduiexca U pedrIeKTOpHOH
IyTH, BO30OYXKICHHUS H TOPMOMEHHSI; COINaCOBAHHOCTh GyHKI#A CHCTEM OPIraHOB B OPraHU3ME
YenoBeKa; TOHSATHE 00 OpraHax 4yBCTB ¥ QHAIM3aTopax, MX CBOMCTBAX, 3HAYECHUH W B3aHMOCBA3H;




rurvede, GOJIE3HSX OPraHoB UYYBCTB M MX HPENyNPEKICHUH; ONOPHO-IBHIAaTEsIbHAS CHCTEMa:
CKeJIET U MBIIIIBL, OTAETBI CKEJIETa; MOHITHE O CYCTaBax, IIBax, HAKOCTHHIE, CTPOCHUN U POCTE
KOCTE#; THITBI MBI, UX CTPOCHHE, 3HAUEHHE; OCHOBHBIC IPYNIIBI MBI, II€pBas MOMOIIb IPH
PacTSHKEHUH CBA30K, BHIBUXAX CYCTaBOB, IIEPEIOMAX KOCTel; IpeaynpexIecHIe HapyIIEeHNUsT 0CaHKU
U TUTOCKOCTOIIMS, BHYTPEHHSS Cpella OpraHu3Ma — KpOBb, TKaHEBasd XHUIAKOCTh U nuMda; TOHSATHE
w1a3Mbl U (POPMEHHBIX 3JIEMEHTOB KPOBH; CTPOCHHE H (GYHKIUH SPUTPOLMTOB, JIEHKOIUTOB,
TPOMOOIUTOB; TMOHATHE 00 MMMYHHTETE, NPHBHMBKAaX, BaKIMHE, IPYNIaX KpOBU, aHTHTCIAX H
AHTUTEHAX, pe3yc-(paKTope; TOHOPE M PELENUEHTE; NePEIMBaHIN KPOBH; CEPAEYHO — COCYyIUCTast
CHCTeMa; CTPOEHHE CEpIla; MOHATHE O MHOKap/e, HH(apKTe, CEpACIHOM LHKIIE, a0PTe, KiIanaHax
cepiua, MyJbce, apTePUaTbHOM JABJIEHNH; OONBINON ¥ MBI KPYTH KpOBOOOpaIlleHuUs; CTPOEHHE
¥ BUABI COCYJOB; IepBasi MOMOIIb IIPY KaNUUIAPHOM, BEHO3HOM, apTe€PHAIBLHOM KPOBOTEUCHHSX,
Oprasbl JBIXaHHUS — CTPOEHHE, QyHKIUH; MOHITHE 00 anpBeosiax; JKM3HCHHOH EMKOCTH JIETKUX;
MCKYCCTBEHHOM JIBIXaHUM; JbIXaTeIbHBIE IBIDKCHUS, UX PETYJIAHus; JIBIXaTeIBHBIA LEHTP; IepBas
TIOMOIIb IIPY TIOPAXKEHHHU OPTaHOB JbIXaHWsA; OONE3HH OPraHOB JbIXAHUS; npoduIaKTUKa; TUTHEHA
JBIXaHUS, NUIIEBApUTEIbHAs CACTEMa — CTPOEHHE, QYHKLUH; [TOHATHE O MUIIEBBIX MPOAYKTaX H
[IATATEIbHBIX BEIECTBAX, XKEIIUH, COKE IOKEIYIOUYHOH Kele3bl, IepeBapyuBaHuU U BCaChIBAaHUMY,
cTpoeHHe W (YHKIUM THMINEBAPUTENBHBIX JKele3; CTPOCHUE, ¢GyHKIMK, THTHEHa 3YOOB;
UHMEKUMOHHBIC ¥ TIUCTHBIE 3a00NEBaHMs OPraHOB MHIIECBAPEHUS, MEPBI HX pOUITAKTUKY;
IUIIEBBIE OTPABIICHUSI, MEPHI EpPBOH MOMOIIH; OOMEH BELIECTB U IPEBPALEHIE DHEPTHHU; HOPMBI
MUTAHWS, BUTAMMHELI, HX 3HAUeHWe, IOHSITHE O THUIOBUTAMHMHO3aX, THICPBUTAMHUHO33aX W
ABUTAMMHO3aX; OpPraHbl MOYEBBIICICHUS — CTpPOEHHE, (YHKIHUM; CTPOCHME IIOYKH; IIOHATHE
HedpoOHa; IIOYEYHON JIOXaHKM, FOMEOCTasa; 00pa3OBaHHE MOYHM; HPEXYNpPEXKACHHE 3a00NEBaHMSA
nouek (BOCXOIAIIas W HUCXOAsIas WH(EKINH); NpUYMHBEI 3a00/I€BaHus TOYEK; CTPOCHHE KOXKH;
HOHSTHE SHHIEPMHUCA, JEPMBI, TMIOACPMBI, TEIUIOPETYyJIIIUN; IPHOKOBEIE 3a00N€BaHus; MepBas
IIOMOIIb IIPH TEIIOBOM, COTHEYHOM yJIapax M 0)XKOrax, 0OMOPOXXKEHHUAX; TUTHEHA KOXH U OJIEKIBL;
cTpoeHre U (HYHKIMHU XXEHCKHX M MY’KCKHMX IOJIOBBIX OPTaHOB; IMOHSATHE O MOJIOBBIX XPOMOCOMAX,
[IOJIOBOM  CO3DEBAHUM, OIUIOJOTBOPEHUH, OSMOpHOHE, IIalleHTe, OEPEMEHHOCTH, pOJaAX;
BHYTPUYTPOOHOE Da3BUTHE IUIOJA; HACIEACTBEHHBIE M BPOXICHHBIE OONe3HH; OOIE3HH,
nepearonrecs MOJOBEIM MYTEM, UX NPOQUIAKTHKA; IOHATHE O MMOBEICHUH U IICHXUKE YEIIOBEKA,
CHE U CHOBHIECHHUSX; BHUMAHUH W BOOOPaXEHUH; CO3HAHWHM M IIAMATH; PEUYM U OMOLUSX;
BOCIPHSATHUSX U OIIYIIECHUSAX; TEMIIEDAMEHTE U XapaKTepe.

OO6miass 6HOJIOTHS — OCHOBHBIC 3TAlbl Pa3BUTHSL OMOJOIMH KaK HAayKH; OCHOBHBIE CBOMCTBa
’KU3HHU, OCHOBHBIE IOJIOXEHHUS KIECTOYHOM TEOPUH; CTPOCHHWE W (QYHKIHH OPTraHOUIOB KIIETKH;
XAMUYECKHHA COCTaB KJIETKH; IIOHATHE O perumkanuy, komiuiementapHoctu, JIHK, PHK, o
LEHTPOMEPAX, XPOMATHHE; THITBI XPOMOCOM; IIPOKAPHOTHI U 3yKAPHOTHL; 0OMEH BELIECTB U SHEPTUN
— MeTabonu3M (IUIACTHYECKHM, DHEPreTHUECKUi), ToHATHE KaTtabomu3Ma i aHaboIiu3Ma, TIINKOII3a
U ¢oronusa; OMOCHHTE3 OEIKOB; F€HETHUECKUI KOJ, €ro CBOWCTBA; IIOHATHE TPAHCKPHUIILUAU H
TPaHCISIIIMK; T€HHas M KIETOYHAs WHXKEHEPHs; PAa3MHOXXEHHE M MHIMBUIYaIbHOE Da3BUTHE
OpraHu3MOB; MOHSATHE OHTOTCHE3a, MHUTO3a U Melo3a (ux (as); cmepMaToreHe3a M OBOIEHE3a;
(GOpPMBI ¥ TUIIBI PA3MHOXECHUSI OPTAaHU3MOB; IIOHITHE O CaMOPETyJSlMU; OMOJOIMYECKUX dacax,
6uopuTMax, aHabruo3e; OCHOBBI TEHETHKH U METObI HCCIENOBAaHMs HACIIENCTBEHHOCTH; IIOHITHE O
MOHO-, JUTHOPHIHOM CKpPCIMUBAHUM, 3aKOHBI MeHpens; HOoHATHE O (PeHOTHIIE M TeHOTHIIE,
aJUIENBHBIX TeHAaX, AIbTePHATUBHBIX MMPHU3HAKAX, FaMeTaX, TOMO3UI0Tax ¥ reTepO3UroTax; MoIHoe U
HEIOJIHOE JIOMHUPHUPOBAHME; HE3aBHCHMOE HAaCJIEJOBaHME; TE€HETHYECKOE OIpPEAEICHHUE IO0Ja;
HacJleNOBaHUE, CIEIVIEHHOE C II0JIOM; B3aMMOACHCTBHE TC€HOB, IIUTOIJIa3MaTHUeCKas
HACJEACTBEHHOCTh;, T€HETHYECKHe OOJIe3HW 4YeJOBeKa;, MOMM(UKANMOHHAS W HACJICICTBEHHAS
(MyTaluoHHAs) M3MEHUMBOCTh;, TIEHHBIE, XPOMOCOMHBIE, TI€HOMHBIE MyTallUd; 3aKOH
FOMOJIOTHYECKUX PSIOB HACIEACTBEHHOW W3MEHYMBOCTH;, IE€HETHMKAa M MEAWINHA, METOMbI
HU3YYCHHS HACTIEJICTBEHHOCTH YeJIOBEKA; JICUEHUE U MIPENYTIPEKICHUE HEKOTOPBIX HACIEICTBEHHBIX
Oomne3Hell 4enoBEeKa; OCHOBBI M METOJBI COBPEMEHHOM CEJIEKIIMM; LEHTPHI IIPOUCXOXKICHUS
KyJIbTYPHBIX PACTEHHUH; MOHSITHE O MOJHUILIOMINY, OTNAIEHHOM TIMOpHIM3alUy, HCKYCCTBEHHOM
MyTareHese, MHOpUIUHTe, ayTOPUIUHIE; TETEPO3HC, €T0 HCIIOJIB30BAaHHE B CENbCKOM XO3SMCTBE;



KJIETOYHAs ¥ T€HHAs UHKEHEePHs; OHOTEXHOJIOTHS; OCHOBHBIE NOJIOKEHHSI SBOJIOLMOHHON TEOPHH;
MEXaHU3MBI 3BOJIOIMOHHOTO IMpPOIecca; MOHSITHE O BHUAE H €r0 KPUTEPHUSAX, O IOIMYJIAUHN; BHIBI
00pEOBI 3a CyLIECTBOBAHUE;, (OPMbI €CTECTBEHHOTO 0TOOpa B MOIYISIMAX; NPUCIIOCOOIEHHOCTh
OpraHM3MOB; OHSITHE O MaKPOIBOJIIOIMY ¥ MUKPO3BOJIOLMY; IJIaBHBIE HAIPABIICHHS SBOJFOIINN —
noHsTAe 00 apoMop(o3ax, HUAMOAMANTAINM, JCreHEepaldy; BO3HUKHOBEHHE JXHU3HH Ha 3eMIlE;
TeOpHd OHOTreHe3a, abMoreHe3a, MAHCIEPMUM, KpEalMOHM3Ma; IOHSATHE KoalepBara, pasBUTHE
XKU3HM Ha 3eMmiie; 3pbl M TEPHOIBl T'€OXPOHONOTHYECKOH TaONuupbl 3eMiM; IPOHMCXOKIACHHE
YyellOBeKa; JpPEBHEHINHA, APEeBHUN M COBPEMEHHBIH YENOBEK, IIOHATHE aHTPOIOCOIMOIeHEe3a,
aTaBU3MOB, PYIMMEHTOB, HCKOTIAEMBIX M NEPEXOMHBIX (OPM JKU3HH; YEJTOBEUECKHUE PAChL; IPEIMET
U 3a7a4d DKOJIOTHM; DJKOJIOTHYeCKHe (akTOpbl cpenbl; OHOTUYECKMH ONTHMYM; IIPHPOIHBIC
coob1IecTBa; OUOreOlEHO3bl; SKOCHCTEMBI U UX CBOMCTBA; arpoUEHO3bl; MOHATHE O PEIyIEHTax,
IPOJIyIIEHTaX, KOHCYMEHTaX, SKOJIOTMYECKON MHUpaMuje, LEeNsAX MHUTAHUS; IOHATHE O cuMOuo3e,
MyTyalu3Me, KOMMEHCAIN3Me, IapasuTH3Me, XHUIIHWYECTBE, CYKIECCHH; OSKOJOTHYECKHE
poOJIEMEI.

Brocdepa, ee KOMIOHEHTHI: XKHUBOE BEIECTBO, BUJOBOH COCTaB; KPYrOBOPOT BELIECTB B NPUPOAE;
OMOHMKA — MpPHKIAIHAs HayKa, HCIONb3yeMas YEIOBEKOM B  XO3SHCKOH JCATEIBHOCTH,
OCHOBaHHAs Ha MPUHIMIAX OpPraHu3aliy PaCTeHUH U JKUBOTHBIX; (POPMBI JKHBOTO B MIPUPOJIEC U UX
IIPOMBIIIEHHBIE AHANOTUH (CTPOMTEIBHBIC COOPYXCHHS, MALIHHBL, MEXAHH3MbI, IPHOODEI),
IOHATHE O CTPYKTYPHOM OpraHW3alliil JKHBBIX OPTaHH3MOB M CO3JAHHBIX Ha 3TOH OCHOBE
00BEKTOB.

"PasHOOOpa3yMe IKMBHIX Opranu3MoB". OTambl (OPMHPOBAHMS OHKM3HA Ha 3emIe.
®uorenetnyeckue ApeBba. Knamorpammbl. [lomsite "IMocnensmit  yHUBEpCaNbHBIA 0OIMi
npenox". Mozenuposanre "Cocrasienue kiagorpamm”. Pasiudnbie GpopMbl QHIOTEHETHYECKHMX
kapT. OTauums KiagorpaMM H  (DUIOT€HETHYECKHMX JEPEBbEB. OBONIONMOHHOE 3HAYCHME
KJIaJ0rpaMM H (PUIOr€HEeTHUECKUX JEPEBLEB.

"[Mutanue". GakTOpLl U YCIOBHS, BIHSIONINE Ha aKTUBHOCTH (epMeHTOB: pH; Temmeparypa;
KOHIEHTpauus cybcrpara, epMeHTa, HHTMOUTOpa U aKTHBATOPA;

"Tparcnopt BemecTs". CTpoenue U GYHKIMH reMOrno0nuHa U MUOTIIOOUHA JeTOBEKA. Kpussie
JHCCOIMAIIMY KMCIOpOa Ul TeMOTJIOONHA U MUOTJIOOMHA y 4esloBeKa. BiusHHe COOTHOMICHHS
IUIOIANH IOBEPXHOCTH K 00BeMy Ha CKOpOCcTh Mu(pdy3uu. 3Ha4YCHHE OTHOLICHHS BEIMYMHBI
IIOBEPXHOCTH KJIETOK 3PUTPOLIUTOB K 00BEMY;

MexaHu3M ACCHBHOTO TPAHCIOPTA: IPOCTO TpaHCHmopT, Auddysus yepe3 MeMOpaHHBIE KaHAlbI,
obGneruernast UG Py3us.

"Meixanue". CTpoeHme W GYHKUHMH aJEHO3UHTPH(POCHOPHOH KHUCTOTHI (AT®). Cunres
aneno3uHTPEMOCHOPHO KHCITOTHI: JTalbl a’poOHOr0 ¥ aHadpOOHOro pacnaia IiHOKO3EL. Bubl
MeTabou3Ma. DTalbl HepreTudeckoro oomena. CTpyKTypHbIE KOMIOHEHTBI MUTOXOHAPHHE M HX
dyHkuun. B3auMOCBA3b CTPYKTYPhl MHTOXOHIPHH H IPOIECCOB KIIETOYHOTO IBIXAHHS. ukn
Kpe6ca. OCHOBHbBIC W IPOMEXYTOUHBIE COEMMHEHMUS LMK W IPOJYKTBI PEAKIHH. DEeKTPOHHO-
TpPaHCIIOPTHAS [eTIb. 3HAYECHUE JUI OMOTOTHICCKUX CHCTEM.

"Brimenenue”. AGcopbums u peabeopbumsi. OGpaszopaHue Mouu. Perymsuus oOMeHa BOJbI.
Oprans! Mumenn. DddexT gefictus. I'unodyHKiys. [unepdyukius. VICKycCTBEHHOE OYHILECHHE
KPOBH ¥ JPYTHX XUKOCTEl deoBedecKoro Tena. [IpuHiunm TeHCTBIs nranisa. MeTtoapl guainsa:
IEpPUTOHEATbHbIN, [eMOIMANM3. XPOHUYECKas II0YEeHHas HEAOCTATOYHOCTD. TpaucmiasTanys
nmouek 1 quanu3. [IperMyinecTsa U HETOCTATKH.

"pmxenre". CTpOeHHe MOMEPEIHO-TIONOCATON MBIIIEYHOH TKAHH. Crpykrypa MHOQUOpHILIA
(30HBI, JUCKH, CAPKOMEPBL, aKTHH, MHO3UH U Ap.). MexaHn3M COKPAIICHIS MBIIEIHOTO BOJIOKHA.
T-cHcTeMa MBIIIEYHOT0 BOJOKHA. CTpOEHHE, JOKAIM3alMuM H OOIHe CBOHCTBA OBICTPBIX H
MeJUTEHHBIX MBILIEYHBIX BOMOKOH. THIIBI CKETETHBIX MBIIIEYHBIX TKAHEH OTHOCUTENBHO AKTHHA.
"Koopauuanws U peryaanus”. CTpoeHHE HEPBHBIX KICTOK. MemOpanHsbiit motenuuan. [loTennuan
JneiicTBus. VIHUIMALKS ¥ TpaHCMUCCHs TIOTeHIMana aedctaus. llepenaya uMiyibca BIOIL aKCOHA
HeiipoHa. PedpaxTepHbli Imepuonx W ero poink. IIpemmyInectsa MHETHHU3ANMH HEMPOHOB.
CpaBHEeHHE MHUETMHU3UPOBAHHBIX M HEMHEIMHA3HPOBAHHBIX HEHPOHOB. CTpoeHue LEHTPalbHOU



HepBHOHM cuctembl. CTpoeHHe M (QYHKIMH TonoBHOr0 Mosra. CtpoeHHe H (YHKIIMHM CIUHHOIO
Mo3ra. Buzsl MexaHopelenTopos. Peakius MEeXaHOPEIENTOPOB Ha U3MEHEHHS pa3fpaXxuTeNell Ha
npumepe Teser, [launnu. B3auMOCBA3b CTPOEHHS M (QYHKIUH XOJMHEPIHIECKOro CHHArca.
MexaHu3M CUHAIITUYECKOH Iepeadn Ha IPUMEPEe XOIMMHEPTUYCCKOro CHHAIICA.

"Ketounsiit nuxia". Muto3. IIpomecchl, IPOUCXOISIIME B KIIETKE B Pa3IMIHEIE (asbl MHTO3a;

[ameToreHe3 y pacTeHHH W XuBOTHBIX. ['amersl. Cramuu ramerorenesa. Croporenes u
raMeToreHe3 y pacTeHuil. BO3HMKHOBEHHE OHKOJOTHYECKMX HOBOOOpasoBaHui. DakTOpEL,
CIIOCOOCTBYIOIME BO3HMKHOBEHHIO IpefpaKkoBBIX cocrosuui. Crapenme. Teopum o mpomecce
CTapeHUsl.

"3aKOHOMEPHOCTH HACJIEICTBEHHOCTH M M3MEHUYMBOCTH". MomupuKanuoHHas H3MCHIUBOCTS.
BapuanuoHHbIe pSAbl U3BMEHYMBOCTH NTPU3HAKOB;

LIMToNOrHYECKHE OCHOBBI HaclleOBaHKs NpH3HaKoB. HezaBucumoe pacmpeeneHne XpoMocoM
TIp¥ JUrHOPHIHOM CKpeluBanuy. Hacnenosanue, CUEMIEHHOE ¢ MOIOM. MHOKECTBEHHBIE aJlIeIH;

XpoMOCOMHasi TEOpUs HacleICTBEHHOCTH. HapylneHue 3aKOHOMEPHOCTEH HacleIOBaHUs
IIPU3HAKOB B pe3yJbTaTe KPOCCHHIoOBepa. BsammoneicTBHE aleNbHBIX U HEAUICNBbHBIX T'€HOB.
Anucra3. KommmaMenTtapaocts. [lonmumepus. Teopus myranuu Xyro ae ®pusa. CroHTaHHBIE M
HHIYLMPOBaHHEIE  MyTanmud.  lodeuHble,  XPOMOCOMHBIE,  TCHOMHBIC,  SAEpHBIE |
MUTOIUIa3MaTHdecKue Myrtaruu. MonmenupoBanue "CocTaBleHHE KapUOrPaMMBI XPOMOCOMHOIO
Habopa dYenoBeka. VI3ydeHHWe TICHOMHBIX MyTaunui'. XpoMOCOMHBIE 3a0ONICBaHWs YENOBEKa,
CBSA3aHHEIE C aHOMAIBHBIM KOJIMYECTBOM XPOMOCOM.

"OcnoBbl cenekuun”. Croco0s! yaydIIeHns CeNbCKOX035MCTBEHHBIX PACTEHHH U JKMBOTHBIX C
[IOMOIIBI0 METONOB celekmuu. [ ubpumamsanus (ckpemuBanue). Ilomumnonnusa. McKyccTBEeHHBIN
MyTareHes.

"DBOMIOLHMOHHOE pa3BuTHe". B3auMOCBSI3p MEXIy HACIEACTBEHHOM M3MEHYMBOCTBIO M
sBomronMel. HacnencTBeHHas W3MEHYMBOCTHP — OCHOBa  sBomonmu. KomOmHaTuBHAS
W3MEHYHMBOCTh, MyTanuu. EcrectBeHHblii 0TOOp. bBoppba 3a cymectBoBanme. J[lpeid TreHOB.
[Monynsimuonusle  BonmHBL.  JlokasarenscTBa  3Bomronuu.  CpaBHHUTENBEHO-aHATOMHYECKHE.
DOmbpuonorndeckue. [laneonronormyeckue. buoreorpaduyeckue. buoxummdeckue. CrocoOsl
BU000pazoBanusi. MexaHu3Mbl BHI000pa3oBanus. M3omupyrolyie MeXaHu3Mbl BHI000Pa30BAHUS.
Ponb penpoayKTHBHON H30JISAUH B BHI0OOpaszoBaHuu. llomumnouaus u rubpuauzanus. DTambl
anTpororenesa. [Ipoantponsr. Apxantpornsl. [laneoantponsl. HeoanTpormsL

"MonekynspHast Owonoruss u Owoxumusi'. 3HaueHHe BOABL JUI1 JKU3HH Ha 3eMIe.
Knaccuukaiuss yrieBoIOB: MOHOCAaxXapuibl, JIUCaxapuibl, IOJUCAXapuabl. XHUMHYECKas
cTpykrypa. CBo¥icTBa U (GyHKIHS YIIeBoAOB. Penynupyromue 1 Hepeynupyromue caxapa.
CrpyKTypHBIe KOMIOHEHTHI JununoB. CBoiicTBa u QyHKIHHU kupoB. Knaccuduxamus Oenkos 1mo
coctaBy (IIPOCTHIE, CIIOXKHEIE) M MO (yHKIUAM. CTpoeHHEe U YypOBHU CTPYKTYPHOH OpraHW3aIuu
6enkoB. JleHarypamus u peHatypanus 6enkoB;Conepkanue 6eIKOB B OMOJOTMUECKUX 00bEKTaX.
Crpoenue MOJIEKYJIBI JI€30KCUPUOOHYKIIENHOBOM KHUCJIOTBI (JHK). Crpyktypa
JIe30KCUPUOOHYKIEMHOBON KUCIOTHI (TEepBUYHAS M BTOpUYHas Henu). DyHKIUU MOJEKYIbI
JIe30KCUPUOOHYKIICMHOBOW KHCITOTHI MeXaHU3M PEIUIHKAIIUHN 1€30KCHPHOOHYKIEHHOBOM KUCIIOTBI.
OkcnepumenTsl Mesencona u Crams. IlpaBuina Yaprapga. CrtpoeHne W (yHKIHH MOJEKYIT
pubonykiennoroir kuciaotel (PHK). Martpuunas pubonykienHoBas kucinora. Pubocomuas
PUOOHYKIIEMHOBas KHCJIOTa. | paHCHOpTHas pUOOHYKJIEHHOBas KucioTa. CXOACTBA M pa3iudus B
CTPOCHHH MOJIEKYJI I€30KCUPUOOHYKIIENHOBOM KUCIIOTHI U PUOOHYKIEMHOBON KHCIIOTHL.

"Knerounas 6uonorus”. OcobeHHOCTH cTpoeHUs U QYHKIUN OpraHOoUI0B B KieTke. OCHOBHEIE
KOMITOHEHTHI KJIETKH: KIETOYHAs CTeHKa, IIa3MaTudecKas MeMOpaHa, IUTOIJIa3Ma U €€ OPTaHOUIbI
(HemMeMOpaHHBIE, OTHOMEMOpaHHbBIE U AByMeMOpanHbie). Anpo. OcHOBHBIE (QYHKIIMH KOMIIOHEHTOB
KIIETKA. B3amMOCBs3b MEXIy CTPYKTYypO#, cBoWcTBaMU U (YHKIUSMH KICTOYHOH MeMOpaHEL.
XKunkokpuctaymuyeckas MoJeias MeMOpanbl. DyHKIMH MeMOpaHHBIX OENKOB, (OCOOTUIUIOB,
TJIAKOIIPOTENHOB, NIMKONUIIHIOB, XOJIECTEPOIa.

OcobeHHOCTH CTPYKTYPHI M (PYHKIIMH KJIETOK OaKTepuil, rpuOOB, paCTEHUH U )KUBOTHBIX.



"Buorexnonorusa". IlomoxuTenpHblE W OTPHULIATENIBHBIE  CTOPOHBI  HCIIOJIB30BAaHUS
MHKPOOPraHU3MOB B MPOMBIIUICHHOCTH, CEIbCKOM XO3sHMCTBE, MemuuuHe, Obity. Ilpumenenwne
[TIIP. 3paveHue IMOJIMMEPA3HOM MEMHOM peakuud B KPUMHUHAIUCTHKE, IPH YCTAaHOBJIEHHH
OTIIOBCTBA, MEIUIIMHCKOM THArHOCTHKE, MEPCOHATN3UPOBAHHON MEIULIMHE, KIOHUPOBAHUH IE€HOB,
cexserupoBanuu JJHK, myTarenese. Dtanbl TeHHO-HHXCHEPHBIX MaHMITYIANUA. 3HAUYECHHE T€HHOM
umkeHepud. I[IONOXKHUTENbHBIE W OTPUIATENbHBIE CTOPOHBI HCIIONB30BAHUSA TIEHETUYECKH
MomuuIpoBaHHbIX opranuzMoB (I'MO). Otudeckue BONPOCHI INPUMEHEHHUS TICHETUYCCKH
MOTA(HUITHPOBAHHBIX OPraHU3MOB.

"BuoMenuuuua u OwmomHpopmaruka'. I[lprMeHeHHMe OHOMEXaHUKH B POOOTOTEXHHKE.
Bromexanuka HHKEHEpHAS (IK30CKETIETOHBI, pOOOTOTEXHHKA U T.X.). broMexannka MeTuIMHCKas
(mpoTe3upoBanue U Ip.). buoMexanuka spromerpudeckas (ONTHMH3AlKS U Op.). MoxenupoBanue
"U3syueHue OMOMEXaHWKM JBH)KCHHS HA3eMHBIX JXHMBBIX opranu3moB'. IIpoBoxsiias cuctema
cepaua. Mexanusm aBromarthd cepaua. CKOpOCTh IpOBENEHHsS BO3OYKIEHHS B CepALeC.
CoKpaTMOCTh CEpIEYHOM MBIIIEL JJIeKTpoKapauorpadus, €€ IHarHOCTHYEeCKOe 3Ha4YeHUE.
Mogenuposanue "Hccnenosanue SIEKTPHYECKUX IPOLIECCOB, MPOTEKAMOIUX B cepaue”.
"TIutanue". CTpyKTypHBIE KOMIIOHEHTBI XJIOPOIUIacTa U uX QyHKOMH. IIMrMeHThl GOoTOCHHTE3a.
3uauenue Rf.

CaetoBas (aza Qorocunreza. Dotodochomuposanue. Temuonas dasa dorocunresa. Iuxi
KansBuaa. Anatomus mucra C3 u C4 pacrenmii. OcobeHHOCTH (DUKcanus IUOKCHIA yrieponia B
KIIeTKax Me30(uuma. AKIIENTOpl JUOKCHAA yIIepoaa.

DakTOpHI, BIMIOMHKE HA CKOPOCTh (oTocuHTesa. JluMuTHpYromue (akTopsl (OTOCHHTE3A:
HMHTEHCUBHOCTD WM JUIMHA BOJIHBI CBeTa KOHIICHTpalUs YIIEKUCIIOro rasa, TeMreparypa.

Xemocuntes. CpaBHEHUE MPOIECCOB (POTOCHHTE3A U XEMOCHHTESA.

"TpaHcrmopT BemecTB". MeXaHH3M TpAHCIOKAIMM BEmECTB y pacTeHud. CHMIIIACTHBIH,
allOILTACTHBIH, BaKyOISpPHBIM IIyTH TPAHCIOPTAa BEIIECTB M MX 3HAYeHHWe. T[HWIBI TpaHCIOpTa
BEIIECTB Uepe3 KIEeTOYHylo MemOpady. MexaHH3M aKTHBHOTO TPaHCIOpTa Ha MpUMEPe HaTpHii-
KaJIHEBOTO HACOCa. PoJIb aKTMBHOIO TPAHCIIOPTa B TMOJAEPXKAHHM MEMOPaHHOTO ITOTEHIIHAJIA.
Boaupelii moreHmyan;

"KoopruHanus u perymsuus'. CucreMbl ynpasienus B Ouonorum. [lomstue "cHCTeMEI
yrpasiesus” B Guonoruu. OCHOBHBIE KOMIIOHGHTHI CHCTEMBI ympabieHus. IIpuHumi o0paTHOM
CBSI3H Ha IIpEMEpE PEeryIMpOBaHHUs TEMIICPATyPhl/yPOBHS YITIEKHCIOTO rasa/Tioko3sl. Ilepenaya
TOPMOHAIBHBIX CHTHANOB Yepe3 MeMOpaHHbIE PEUEenTOpsl. MexaHn3M IEeHCTBHs I'OPMOHOB Ha
KJIETKH - MUIIEHH Ha TPUMEpe HHCYJHHA U ScTporeHa. PocTosrle BemecTBa. Mexanusm AeHCTBHA
DOCTOBBIX BEINECTB Ha pacTeHue. JlefcTBHE ayKCHHa M rHO0epesUInHa.

"Pasmuoxenne". [amertoreHes. Cramuu raMeToreHesa dYejnoBeka. Pasmuuums  MEXIy
criepMaToreHe3oM u ooreHe3oM. CpaBHEHME CIIEpPMATOr€HE3a U OOreHe3a.

"Pocr u pasuTHe'. CTBOJNOBbIE KIETKH: IOHATHE M CBOHCTBa (CaMOOOHOBIEHHME,

nuddepennmanys). Bumpl CTBONOBBIX KIETOK: SMOPHOHAIBHBIC M COMATHYECKHUE. [IpakTuyeckoe
HCIIOJB30BaHUE. DTHYECKUH aCIeKT.
"3aKOHOMEPHOCTH HACJIEICTBEHHOCTH u H3MEHYHUBOCTH . CrioHTaHHbIE MyTalu#
NEe30KCHPUOOHYKIEHHOBOX ~ KUCIOTHL ~ OmMOKM — IeHETHYECKUMX — NPOUECCOB! peTUTMKALINnH,
pemapanuii, pekombuHaruit. CTaTHCTHIECKHE METO/IbI UL aHATU3a JJOCTOBEPHOCTH HACIE0BaH!A
TIPU3HAKOB.

IIpoekt "I'enom uenosexa". CekBeHMPOBaHMs FCHOMHOM JI€30KCUPUOOHYKIIEHHOBON KHCIJIOTEI
yeJloBeKa. bHOJIOTHYeCKOe 3HaYeHHe UCCIISJOBAaHUM, IPOBEICHHBIX B paMKax IIPOCKTA.

"Buocepa, dKOCHCTEMA, MOMyIAHsA". DKOJOTMIECKUE NHPAMHUJIBL. Tpo¢uueckre ypOBHH.
Tumnel B3auMooTHOIIeHUH. MojenupoBanue "CocTaBleHHE CXEM Nepefavu SHCPIHU B IUILIEBBIX
mensix'.

PelmeHie SKOJOTHYECKHX 3a0a4 1 9KOJOTHIECKUX CHTYaliH.

BropasnooOpazue BUIOB. 3aKOH I€HETHYECKOrO PaBHOBECHS Xaiinu-BaiinOepra. Coxpanenue
peIKMX ¥ HCYC3AIOMMX BHUIOB PACTCHHM M JKMBOTHBIX. Hcrnonb30BaHue  pa3iHYHbIX
CTATHCTHYECKHX METOJIOB B ONPENCICHUH YHCIEHHOCTH W PAaclpeleeHHH OPraHu3MOB MECTHOH



SKOCHCTEMBL. 3HAueHHE CIydJaiHOH BBIOODKM B OIpeHeNeHHH OHopasHooOpasust MECTHOH
DKOCUCTEMBL.

"JKONOrH U BIMSHHE YeJIOBEKAa Ha OKPYXXAoIIyko cpeny". I'mobanbHoe moTerieHue: NpUIrHEL,
HOCJIeCTBYS, IyTH pelnenus. Moxenuposanue "KoMmproTepHOE MOIENMPOBAHHE r100aTHHOTO
HoTereHus KmMara'. Dxonorudeckue nmpobiemsl Pecrybmvkn Kazaxcran v myTH UX pelIeHUs.

"MomnexysipHasi Guosnorus u 6uoxmumust”. CTpoeHHe U CTpykTypa amTmtell. CrenupuiHoCTs
aHTUTEN (AKTHBHOTO MEHTPa). MeXaHu3M B3aMMOJICHCTBHS MEXIY AHTHICHOM H aHTHTEIIOM.
MexaHusM B3auMoneiicTBUS hepMeHTa u cyOcTpara. Ponb akTHBHOTO HEHTPa B (pEPMEHTATHBHOM
xaraiuse. Teopus @unrepa. ViMmoOumu3anus pEpMEHTOB.

KOHKYPEHTHOE U HEKOHKYPEHTHOE WHTHOMpOBaHME (epMEHTOB. PerynupoBaHie aKTHBHOCTH
dbepmentos. JlelicTBHE JIGKAPCTBEHHBIX NPENApPATOB W MOHOB TSDKEIBIX METANIOB HA aKTHBHOCTH
(hepMeHTOB.

Tparckpunuus. [[0CTTPAHCKPHUIIIHOHEAS MOJU(UKAIAS NPEe-M PUOOHYKICHHOBAA KHCIOTA.
Sramsl  TpaHCcHsiud. CBOWCTBA TEHETHYECKOrO  KOJA: TPHIUICTHOCTB, —BBIPOJKICHHOCTB,
YHUBEPCATBHOCTD, HENEPEKPLIBAEMOCTb.

"Knerounas ouonorus”. OnpenencHre OCHOBHLIX KOMIIOHCHTOB KJIETOK.

Pacuer NMHEHHOIO yBeNWYeHHs opraHe/ul. Pasznuyue MexXay paspelleHHeM U yBEIUYCHUEM
ONITHYECKOTO M  DIIEKTPOHHOTO  MHKPOCKOIOB.  VICIONB30BaHHE  OKYJIIPMETPOMETpa U
00BEKTMHKPOMETPA JUISl BBIYUCIIEHUS pa3Mepa KIETOK.

"BruoTexHOMOTHA". DTalbl MHKPOOHMOJIOTHYECKMX WCCIeNOBaHWA. MeTonsl He3MH(EKIHA U
CTepUIIM3alliy TpA paboTe ¢ MUKPOOPraHM3MaMM. BHIbI MUTATENBHBIX CPEA M HX IOJITOTOBKA.
Crnoco0bl U TEXHHKA II0CEBA Ha MMATATeNIbHBIE cpenbl. MHKyOanms.

[paMIoONOXKUTENbHBIE M IpaMOTpHIATeNnbHble — OakTepun.  OCOOEHHOCTH — CTPOCHHS
IPaMIIOJIOKHUTENBHBIX M IPaMOTPHIaTeIbHBIX OakTepuil. [IpencraBureny.

Ionarue "peKOMOWHAHTHAS JE30KCHPHOOHYKIeHHOBas KucioTa"'. CrmocoObl MOIyYeHHs
PEKOMOMHAHTHBIX  JI€30KCHPUOOHYKICMHOBBIX ~ KHCIOT.  IIpuMeHenwe  peKOMOWHAHTHOM
JIE30KCUPUOOHYKIICMHOBOM KHCIO0TEL. CBOMCTBa IJIa3MUJ M HX HCIOJIL30BAHHE B I€HETUIECCKOM
xnonupopanuu. Ilousitue "knmonupoBaHue'. CmocoObl KIOHHpPOBaHMS OpranusmoB. Ilomsarue
"MHKPOKJIOHAIBHOE pa3MHOXKeHue". OTanbl M METOABl MHKPOKIIOHATBHOTO pPa3sMHOXCHUS
pactenwmii. 3uauenue. [ [pumenerre GepMEHTOB B MENUIIMHE, XUMUM ¥ IPOMBIIUICHHOCTH.

"buoMmenuuuua u OwomH(popMmaruka'. OCOOEHHOCTH BO3NEUCTBUS 3IEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH Ha OpraHu3M uenoBeka. [lonsTtue "Omnureneruka'. OOmue mpencrasieHus o0
SMMTreHETHKE. MOIEKYJISpHbIE OCHOBBI JMUTEHETUKH. ODNUTeHeTHdeckue 3(PQexTsl y denoBeka.
DnureHeTHka W 3MHTEHOMHKA. MeTHiupoBaHue Ie30KCHUPUOOHYKIEHHOBOM KHCIOTHL IlomsaTue
"Buoundopmaruka". [IpuMeHeHNEe HHCTPYMEHTOB OHOMH(OPMATHKH B HCCIENOBaHUH. Meton
SKCTPAKOPIIOPAIBHOTO  OIUIONOTBOPEHHMS U €ro  3HAa4YeHHWe.  OJTHYECKHE  aCIEKTHI
SKCTPAKOPIIOPATIHFHOTO OIUIONOTBOPEHMs. 3HAuCHHE MOHOKIOHAJNBHBIX aHTHTEN. IIpom3BonacTso
MOHOKJIOHAJILHEIX aHTHTE. J[HarHocTHKa U JiedeHue 3a00JIeBaHUi ¢ MOMOIIBI0 MOHOKJIOHAJIBHBIX
AHTHTET.

®dopma TECTOBBIX 3aJaHHI:

TecToBble 3amaHusl 3aKpHITOH (HOPMBI C BEIOOPOM OJHOTO NPABUIBHOIO OTBETA, TECTOBEIE
3aJaHusl OTKPBHITOM (HOPMBI C KPATKUM HIIM Pa3BEPHYTHIM OTBETOM.

KonnuecTBo TeCTOBBIX 32JaHHUIA:

B omumom Bapuante 18 TecrtoBbIX 3amaHmii: 10 TecTOBBIX 3aJaHMH C BBIOOPOM OIHOTO
NPaBUJIBHOTO OTBETA, 5 TECTOBBIX 3aJaHUH C BHIOOPOM OJHOTO IPABUIBHOIO OTBETA K OJHOMY
KOHTEKCTY, 3 3aJJaHusI OTKPBHITON (POPMBI C KPATKUM HJIU Pa3BEPHYTHIM OTBETOM.

Bpems BeimosiHeHHs Tecta: OO1ee BpeMs BBIIOIHEHUS TecTa — 80 MUHYT.

OuneHka BBINOJIHEHHS OTAeIbHBIX 321aHHUIl U BCero Tecra:

3a BepHOE BBIIOJHEHUE 3a/laHisl C BHIOOPOM OIHOIO NPaBHIIBHOIO OTBeTa — 1 Gaml, 3a
HeBepHOe BhImoTHeHue 3ananus — 0 6amnos. Beero — 10 6amos.



3a BepHOE BBINOJHEHHE OJJHOTO TECTOBOTO 33JaHHsA K KOHTEKCTy — 1 Oai, 3a HEBEPHOE
BhIMoIHeHME 3aanus — 0 6ayuioB. Beero — 5 6anios.

3a BBINOJHEHHWE TECTOBOTO 3aJaHMs OTKpbITOM (opmbl — oT 0 mo 5 Oamnos. Beero — 15
OaJIoB.

MakcumanpHBIH 0asut 1o Bcemy tecty — 30.







