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1. IlosicHUTEJILHAA 3ANMUCKA

Onucanue oucyunIurwvl/mooyis

Hacrosimiass pabGouass ydeOHass mporpamMma CcoOCTaBjIeHa Ha OCHOBE THWIOBOW y4eOHOU
IporpamMMbl,  pa3pabOTaHHOW B COOTBETCTBUM C MpHKazamMd MuHHCTpa 00pa3oBaHHs U HAyKH
Peciyonmukn Kazaxcran ot 31 oxtsa6ps 2018 roma Ne 604 «OO0 yTBEpKIEHWHM TOCYIapCTBEHHBIX
00111e00513aTeNbHBIX CTAaHIAPTOB 00pa30BaHUs BCEX YpOBHEH oOpa3oBaHus» U 0T 8 HOs0ps 2012 roga
No 500 «O6 yTBepkJACHUH THIOBBIX YUEOHBIX IIAHOB HAYaJIBHOTO, OCHOBHOTO CPEIHEr0, OOIIEero
cpeanero oopazoBanus Pecniyonuku Kazaxcrany.

Cnucok peKOMEHIyeMOU JuTepaTyphl cocTaBiieH Ha ocHoBe [Ipuka3za Munuctpa o6pa3oBaHus
u Hayku Peciyonuku Kazaxcran ot 17 mas 2019 roga Ne 217 "OO yTBepk/aAeHUH NEpedHs yI4eOHUKOB,
y4eOHO-METOINYECKUX KOMILIEKCOB, TOCOOMI U IPYTroi AOMOJHUTENbHON JIUTEPaTyphbl, B TOM YUCIIE Ha
ANEKTPOHHBIX HOCUTEIAX .

Lenb: pa3BUTHE COBPEMEHHBIX OMOJIOTMYECKHX 3HAaHUH M yMEHUH y 00y4aronuxcs; MOHUMaHue
CYLIHOCTH, Pa3BUTUSA M MPOSABIEHUS >XKU3HU HA PA3HbIX YPOBHAX €€ OpraHu3alMH; IOATOTOBKA
BCECTOPOHHE Pa3BUTOM JINYHOCTH, KOTOPAsi IOHUMAET 3HAYCHUE )KU3HU KaK HauBBICIICH [ICHHOCTH.

3agaun:

® pacHIMPUTHh 3HAYMMbBIC OMOJOTHYECKHE 3HAHUS M YMEHUS, OMPEICISAIONINe POjb YeIOBEKa B
MPUPO/JIC HA OCHOBE MIOHUMAaHMsI 3aKOHOB €€ Pa3BUTHSI;

® TIPUMEHATH 3aKOHBI PA3BUTHUS U (YHKIIMOHUPOBAHHS MPUPOLI B KAYECTBE OCHOBBI U CPEICTBA
JUTSL IPUOOPETEHUSI HOBBIX 3HAHUI, UX AaTbHEHUIIIEro pacIupeHus U yriIyOJIeHUS;

e (opmupoBaTh B MPOIECCE OBJIAJACHHUS CHCTEMON 3HAHWUW W OCHOB HAyYHOTO MHPOBO33PCHUS,
TBOPUYECKOH CAMOCTOSITETLHOCTU U KPUTHYECKOTO MBIIIICHUS, HCCIIEA0BATEIBCKUX YMEHU;

® pa3BHWBaTh KAa4eCTBA WHHUIIMATHBHON JUYHOCTH, MO3BOJIAIONINE CBOOOIHO OPHEHTHPOBATHCS B
OKpY’KaloIel JeHCTBUTEIBHOCTH, C TOTOBHOCTBHIO MPUHUMATH CaMOCTOSITEIBHBIC PEIICHMUS,
CBSI3aHHBIE YTHYECKUMH BOIPOCAMHU H C JIMYHBIM YJaCTHEM B COIMAIBLHOM KH3HU OOIIECTBA U B
TPYAOBOM AEATEIbHOCTH;

e pa3BuBaTh y OOYYAIONIUXCS HMHTEUICKTYaJIbHBIE YMEHUS, HEOOXOAMMBIE ISl MPOJOJDKEHUS
00pa3oBaHMs U CaMOOOPa30BaHMUSL.

B paboueit mporpammMe 1O OHONOTHH  €CTECTBEHHO-MAaTEMAaTHYECKOTO  HAIMpaBJICHUS
npeaycMoTpeHo 19 paszpenoB: «MonekymnsapHas Ouonoruss u Omoxumusi», «Kierounas Ouomorusy,
«IIutanue», «Tpancnopt  BemiecTB»,  «/lpixanuey», «Boigenenue», «Kierounslii UKD,
«PazmHOXeHue», «Poct u paszBuTHE», «3aKOHOMEPHOCTHM HACJIEACTBEHHOCTH W HW3MEHYUBOCTHY,
«OBOJIIOLIMOHHOE  pa3BUTUE», «OCHOBBI CEIEKLIHUW, «MHOroo0Opa3ue >KUBBIX OpPTaHU3MOBY,
«Koopnunanus u perymsnusy, «JIsuxenue», «buomenununa u 6nonndopmarrka», «buoTexHonorus»,
«buochepa, skocucTema, MOMyIAIUI», « DKOJOTHS U BIUSHUE YETIOBEKA Ha OKPYKAIOMIYIO CPEIY.
O0bem yueOHOM Harpy3ku ydeOHoW aucruruinHbl "buonorus” cocrasnser 60 gacos. [Ipexycmorpeno
MIPOBEJICHUE TA00OPATOPHBIX padOT U MOJECIUPOBAHHUS.

B paboueii ydeOHOW mporpamMme MPOBEACHO IMepepacnpeercHue olmero odbema YacoB
y4eOHOTO BpEMEHH Ha pa3/ieibl U TeMbl (0T 00beMa 4acoB, BBIJCIICHHOTO Ha U3yYeHHE TUCIIUTUIMHEI) Ha
OCHOBaHMHM pekoMeHmanuii YMO mo o6meoOpa3oBaTeabHbIM  JTUCHUILNIMHAM  €CTECTBEHHO-
MaTemaruueckoro HampasieHus IIpotokon Ne 2 ot 3 wurons 2020 rona u PYMC TulllIO MOH PK
[Iporokon Ne 1 ot 15 wmrons 2020 rona.

Dopmupyemvle KOMReMeHYyUl.
¢ YMCHHC KPUTHUYCCKU MBICIIUTD,
e  CcrocoOHOCTh TBOPUECKU MPUMEHSATH 3HAHMUS,
e  cnocoOHOCTH peraTh NpoOIEeMBbl;
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®  Hay4HO-HCCIIEJ0BaTEIbCKNE HABBIKY;
¢ KOMMYHUKATHBHBIC HABBIKH (BKJIIOUas S3bIKOBbIE HABBIKH );
® CrocoOHOCTh paboTaTh B IPYIINE U WHINBUIYAIBHO;
e HaBwlku B obmnactu UKT.

Ipepexsuzumuol

Jnst m3ydeHus: MaHHOW AUCIUIUIMHBI CTYASHTaAM HEO0OXOAUM Ha0op 3HAaHWUW W HAaBBIKOB IIO
MaTeMaTHKe, XUMUU OOTaHHUKE, 300JI0THH, SKOIOTHH.

Ilocmpexeuzumoi
[TomyueHHble 3HAHUS TMOCIYKaT OCHOBOM [uisi Oosee YrilyOJE€HHOTO M3y4eHUs JIpYrux
o0mienpogecCuOHaNbHBIX U CHEIUATBHBIX JUCIUITIUH
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2. Conepxanue padoydeii yue0HO¥ MPOrpaMMbl

Ne
3AHATUA

CoaeprkaHnue nmporpaMmbl
( pa3aeJibl, TEMbI)

Bcero
4acoB

B TOM YHCJI€E

TeopeTH
YeCcKHe

nabopato
pHO-
MPaKTH4eC
CKHe

2

Pa3znen 1 Moaekyasipaas 0uoJiorust 1 0MoXumMust

3HavyeHne BOIbI s Ku3HM Ha 3emue. Kiaccudukamms
YIJIEBOJOB: MOHOCAXapuibl, AUCAXapUIbl, MOJIHUCAXAPUIBL.
Xumuueckasi cTpyktypa. CBoiicTBa M (DYHKIHS YTJIEBOJIOB.
Jlaboparopnast pabora "HccrnemoBaHue BOCCTaHOBUTEIBHOMN
CIIOCOOHOCTH PEIYIUPYIOMINX U HEPEAYIIUPYIOIINX caxapoB"

CTpyKTypHBIE KOMIIOHEHTHI JUNUA0B. CBONCTBAa W (yHKIHUU
xupoB. Kraccubukamuss OenkoB 1O coctaBy (IIPOCTEHIE,
cllokHbIe) ¥ 110 PyHKIUsAM. CTpOCHHE U YPOBHU CTPYKTYpPHOU
opranuzanuu OenkoB. JleHaTypamus U peHaTypamusi OCIIKOB.
JlaGopatopnass pabota "BnusHue pa3iaMuyHBIX  YCIOBHMA
(temneparypa, pH) Ha cTpykTypy OenkoB". JlabopaTopHas
pabora "Onpenenenue conepkanus OCITKOB B OMOJIOTHUECKUX
oObekTax".

7-8

Cxoncrsa u paznuuus B crpoenun monekyn JHK u PHK.
Tpanckpunuus. Itamnbl TpaHcasauuu CBoiicTBa
TEHETUYECKOT0 KO/1a.

Pa3gen 2 Kiierounas o0moJjiorust

9-10

Ocob6eHHOCTH CTPOCHHS M (PYHKITUN OPTaHOUIOB B KJIETKE.
OcHOBHBIE =~ KOMIIOHEHTHI ~ KJIETKM W  UX  (QYHKIIHH.
Jlaboparopnast pabora "BiusHue pa3znuuHBIX (PaKTOpOB Ha
MeMOpaHy KJIeTOK"

Pa3gen 3 IIuranue

11-12

@DakTOpHI M YCIIOBHS, BIUSIONINEC Ha aKTUBHOCTh (DEPMEHTOB:
pH; TtemmepaTypa; KoHIEHTpauusi cyocrpara, (epmeHTa,
WHruOMTOpa M akTuBaTopa. Jlaboparopnas pabora «BiusHue
Pa3NIUYHBIX YCIOBUN Ha aKTUBHOCTH (DEPMEHTOBY.

13-14

CgetoBas ¢aza porocunreza. otodochonupoBanue.

15-16

TemuoBast ¢asza ¢gorocunresa. [ukn KanpBuna. XemocuHres.
CpaBHeHne nporeccoB (POTOCHHTE3a U XeMOCHHTE3a

Pa3znen 4 Tpancnopr BelecTB

17-18

Crpoenue u GyHKIIMHM reMOTIIO0MHA U MUOTJIOOMHA YeTOBeKa.
BnusiHue COOTHOIICHHUS TUIOIIAAN MOBEPXHOCTH K 00bEMY Ha
ckopocTh auddy3un. 3HAYEeHHWE OTHOIICHHS BEIWYHHBI
MOBEPXHOCTU KIIETOK 3PUTPOLUTOB K 00beMy. JlabopaTopHas
pabota «OnpezeneHne OTHOIICH!US BEIMYNHBI TOBEPXHOCTH K
00BEMY KIIETKI.

Pazgen S /Ibixanue

19-20

Crtpoenue u GyHKIIUU aaeHO3UHTPUDOCHOPHOM KHCIOTHI.
Ortanbl aHa’poOHOr0 U a3pOOHOr0 pacraja IIIIOKO3bI.
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21-22

Buner metabonm3Ma. DTanbl SHEPreTHIECKOro oOMeHa

Pa3gen 6 Beigeaenune

23-24

AGcopbuus u peabcopOrusi. O6pa3oBanue Moun. Perymsius
oOMeHa BOBI.

25-26

Opraunbl MutieHd. D¢ ¢ext aeictus. [ nnodyHkius.
[IMunepdyHkIms

Pa3zgen 7-8- 9 Kiierounbiii nukj. Pazmuosxkenue. Poct n
pa3BuTHE

27-28

Murto3. [Iporiecchl, poUCXOaIIHue B KJIETKE B PA3JIMYHbIC
¢azel muTo3a. JlaboparopHas pabora «OnpeseneHne ypoBHs
MUTOTHYECKON aKTUBHOCTH B KJIETKAX KOPEIIKA JTyKay.

29-30

I"'amerorenes y pacteHuil u xkuBoTHbIX. ["amersl. CTanun
raMeToreHesa. Pasznuuus Mexay CriepMaTOreHe30M U
ooreHe3oM . CIloporeHes M raMeToreHe3 y pacTeHMH.
Bo3HuKHOBEHHE OHKOJIOTHUECKUX HOBOOOpazoBanuil. Teopuu
0 IPOLECCE CTAPEHUS

Pa3znen 10 3axkoHOMEpPHOCTH HACIEACTBEHHOCTH U
U3MEHYHBOCTH

10

31-32

MoaudukanonHas W3MEHUYMBOCTh. BapuanuoHHBIE pPsiibI
M3MEHYMBOCTH Mpu3HaKoB. JlabopaTopHas pabora «M3ydueHue
MOIU(PHUKAITIOHHOM N3MEHYHUBOCTH, IIOCTPOEHUE
BapHUaIMOHHOTO Psi/ia M KPUBOIDY.

33-34

[{uTonoruyeckre  OCHOBBI ~ HACJCIOBAaHUS  MPHU3HAKOB.
HeszaBucumoe pacrpeneneHue XpoMocoM MpH  AUTHOPHIHOM
CKpCIIMBAHUU

35-36

HacnenoBanmue, cHemIeHHOE C MMOJAOM. MHOXECTBEHHBIN

ajutenusM. Pemenue 3agauy.

37-38

XpOMOCOMHasi TEOpHUsl HACIEICTBEHHOCTH. B3ammoneiicTBue
AJUIETIbHBIX u HeaJIEJIbHBIX T'EHOB. Onucras.
Kommiiementapuocts. [lonumepus

39-40

Teopus wmyramun Xyro ge @puza. CrHoHTaHHbIE U
WHAYLMPOBAHHBIE MYTallMM. XPOMOCOMHBIEC 3a00JIeBaHMS
YeloBeKa, CBSI3aHHbIE C  aHOMaJbHBIM  KOJMYECTBOM
XpPOMOCOM.

Pazgnen 11-13 DBoawonuoHHOEe pa3BHTHE. OcHoBBI

CCJICKIMU. Pa:moooﬁpa:me KUBBIX OpPraHu3MoB

12

10

41-42

B3anmocCBA3p MeXAy — HaclEACTBEHHOM W3MEHUYHUBOCTBIO U
SBOJIIOIHAEH. HacnencrBennas N3MEHYUBOCTH-OCHOBA
sBoon. KoMOMHATHBHAS N3MEHUNBOCTh, MYTAIIHH

43-44

EcrecTBennbiii or6op. boprba 3a cymectBoBanue. Jpeiid
T'€HOB. HOHy.H}II_II/IOHHBIe BOJIHBI.

45-46

JlokazarenbCTBa 3BOMIOLMHU. DTarbl (POPMUPOBAHUS KU3HU HA
3emie. PunoreHeTnyeckue aepeBbs. Kiagorpammel.
MopenupoBanue «CocTaBiaeHUE KIIAJ0TpaMM»

47-48

Crnioco6s! BHm00Opa3oBaHusi. MexaHu3Mbl BH1000pa30BaHMS.
W3onupyromime MeXaHU3Mbl BUJI000pa30BaHUS.
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49-50

[Momummonguss u rubpuamzanusa. CrHocoObl  YITydIIEeHHS
CEJIbCKOXO3SMCTBEHHBIX PACTEHUH U KMBOTHBIX C ITOMOLIBIO
METOJIOB CEJIEKIINH.

51-52

HckyccTBeHHBIN MyTareHe3. JTanbl aHTPOIIOTeHE3a

Pa3nesn 14 Koopaunanusi u peryasinust

53-54

Ctpoenne HEpBHBIX KIIETOK. [lepenaua nummysbca.
PedpaxrepHblil meproa u ero poib

55-56

CtpoeHue neHTpaIbHOM HEpBHOUM cucTeMbl. CTpOeHHE U
(YHKIIMU TOJIOBHOTO MO3Ta.

57-58

CrtpoeHue u QyHKIINH CIIMHHOTO MO3ra. B3anMocBsi3b
CTpOCHHS U (PYHKIIUU XOJMHEPruuIecKOro CHHarca

Paznen 15 /IBuskeHue

59-60

CrpoeHue  NOMEPEYHO-MOIOCATOM  MBIIIEYHOM  TKaHWU.
MexaHu3M COKpAILEHNs MBIIIIEYHOI'O BOJIOKHA.

61-62

Crpoenue, JOKaIM3alMU M OOLIME CBOMCTBAa OBICTPBHIX U
MeJUIEHHBIX MBIIICYHBIX BOJIOKOH

Pa3nes 16 bnomenunnna u 6monnpopmaTuka

63-64

[Tpumenenne OMOMEXaHUKU B POOOTOTEXHHUKE. buomexaHuka
MHXEHEepHas, MeIULIMHCKAs, SProMeTpHUEcKasl.
MoaenupoBanue «M3ydenne OMOMEXaHWKH JBUKCHHS
HA3€MHBIX KUBBIX OPraHU3MOBY.

65-66

OcobeHHOCTH BO3/ICHCTBHSI AIEKTPOMAarHUTHBIX U 3BYKOBBIX
BOJIH Ha opraHusM 4enoseka. [lonstue "Onureneruka'.
[Tonsatue "buonnpopmaruxa"

Pa3zngen 17 buorexHoJiorus

67-68

[TonoxurenpHble U OTPULIATENIBHBIE CTOPOHBI MCIIOJIb30BAHMS
MHUKPOOPIaHNU3MOB B IIPOMBIIIIEHHOCTH, CEJILCKOM XO3SIICTBE,
MEAUINHE, ObITY. DTanbl T€HHO-UHKEHEPHBIX MaHUIYJISIUH.
3HaueHue TreHHoW  uHXKeHepuu. IlonoxkurensHble U
OTpHUIIATEIbHBIE CTOPOHBI UCTOJIb30BaHUs [ MO

Pasnen 18. buocdepa, sxocucrema, nonyJasius

69-70

Dxkonoruueckue nupamuabl. MoaenupoBanue "CocTaBiieHUE
CXeM IIepellaud SHEepruuM B NMILEBbIX Lemnsax'. Pemenue
OKOJIOTMUECKUX  3aJad W DKOJIOTMYECKHUX  CHUTYyaluil.
buopasnooOpasue BUAOB. 3aKOH T'€HETHYECKOTO PaBHOBECHS
Xapau-BaiinGepra

Pasmea 19. Dkojormss W BJIHAHHE 4YeJOBeKa Ha
OKPY’KAKIIYI0 Cpeay

71-72

['mobanpHOE TOTEMJICHHE: NPUYMHBI, MOCIEACTBUS, MYyTH
pemeHust. Dkosornyeckue npoodnemsl Pecyonuku Kazaxcran
U TIYTH UX PEIIeHUs. 3a4eT 3a y4eOHbIN T

UTOIoO

72

48

24
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3. PesyabTaThl 00y4eHHs] © KPHTEPUH OLEHKH

Ne Coaepixanue Pe3yabTaT 00yueHus Kpurtepun onenku
pasneiia

Pazgen 1. MosiekyJasipasi 0MoJiorust 1 OMOXUMHS

1 3HaueHre BOIBI I KU3HU Ha 3emue. | 1) Ouenurh 3HaueHue u | 1) OObscHIET QyHIaMEHTAIBHOE
Knaccugukanus YII€BOAOB: | QpyHKIHMK 3HaYeHHWE BOIBI JUIA JKMU3HH Ha
MOHOCaXapH/Ibl, IUCaxapuabl, | HEOPraHUIECKUX u | 3emiie; CBOICTBa TE€HETHYECKOTO
TIOJTUCaXapH/IBL. XuMuYecKasi | OpraHMYeCKUX  BEIIeCTB | KOAA;
cTpykrypa. CBoiictBa ¥  (yHKUOUSA | TSI KHU3HH. 2) Knaccugpunmpyet yrieBoasl 1o
YIJIEBOJIOB. Pengynupyromme u|2) [IpoBoguTh | ©IX  CTPYKType, COCTaBy U
HEpeIyIHPYIOIIUe caxapa. JKCIIEPUMEHTHI 1o | GyHKIUSM;
Jlaboparophast paborta "HcciemoBaHue | OnpeneacHUIO 3)  OnuceiBaeT  XUMHYECKOE

BOCCTaHOBUTEILHOM CIIOCOOHOCTH
PENyIUPYIOMUX ¥ HEPEeAyIUPYIOIINX
caxaposn".

CTpYKTYpHBIE KOMIIOHEHTBl JIUITHUIOB.
CeoiictBa ©u  (YHKUUH  SKUPOB.
Knaccudukaiuss OIKOB 10 COCTaBY
(IpocThie, CIOXKHBIE) U MO (YHKLHUSIM.
CrpoeHrne W ypPOBHM CTPYKTYpHOH
opranuzanuu OenkoB. JleHaTypaiust u
peHaTypaIus OCJKOB;

JlaGoparopnast ~ pabota  "Bnmsxue
PasITUYIHBIX YCIOBUHU (TeMiiepatypa, pH)
Ha CTPYKTYpy OejKoB".

Conepxanue OenkoB B
OMOJIOTMYECKNXO0BEKTAX.
JlaboparopHast pabora "OmnpeneneHue
coliepkaHusi OCNKOB B OMOJOTHYECKUX

oObekTax".

Crpoenne MOJICKYJTBI
JIe30KCUPHOOHYKIICHHOBOH KHCIIOTHI
(AHK). Crpykrypa
JI€30KCUPHOOHYKICMHOBON KHCJIOTHI
(mepBuYHAasT W  BTOpPHYHAS  IICTIH).
OyHKIMK MOJICKYJIBI
JI€30KCUPHOOHYKICMHOBON KHCJIOTHI
Mexanuzm peIuIMKanuu

JIE30KCUPHOOHYKIICMHOBOH ~ KHCJIOTHI.
OxcnepumeHTsl Mesencona u  Crans.
IlpaBuna Yapradda. Crpoenue wu
(OYHKIMH  MOJICKYJT PHOOHYKICHHOBOMH

KHCIIOTBI (PHK). Martpuunas
pubOHYKIIenHOBas KHCJIOTA.
Pubocomnas PHOOHYKIJICHHOBAS
KHCJIOTA. TpancnopTHas

pubonykinenHoBas kuciora. CXoAcTBa U
pasinuus B CTPOGHUM  MOJEKYI
JIe30KCUPHOOHYKIEHHOBO KHCIIOTBI U
PUOOHYKIEHHOBOM KHCIIOTHI.
TpaHckpunus.
IMocTTpanckpunmonHas MoauduKanms
npe-M  pUOOHYKJIEHMHOBas  KHCJIOTA.
Orarnsl TPAHCIISLVHN. CaoiicTBa
TeHETHUYECKOI0 KoJa

OpPraHnYCCKUX BCIHICCTB.

CTpoeHHE U (YHKIUH KHPOB;
nporecc peTUINKaN
JIC30KCUPHOOHYKIICHHOBOM

KUCIIOTBI HAa OCHOBE IIPaBHII
Yapradpda;  TpaHCKpUNLIHIO H

TPaHCIISAIIIO B mporiecce
OuocuHTe3a OeNKa;
4) Uccrnenyer BIIUSIHUE
Pa3IMYHbBIX YCIIOBUM Ha
CTPYKTYpPY OCIIKOB;

5) Omnpenenser peaymUpPYIOIIHE
W HEpeoyUMpYyIOUIe  caxapa;
OCJIKK TI0 UX CTPYKTYpE, COCTaBYy
u  QyHKIUAM; coJiep>KaHue
OenKoB B OHMOJIOTHYECKUX
00BEKTax;

6) Pasnmuuaer cTpoeHHEe W
hyHKIIIN TUIIOB MOJIEKYJTI
PUOOHYKIIEHHOBOW KUCIIOTBI,

7) YcTaHaBIMBAaEeT CBS3b MEXKIY
CTPYKTypoi
JI€30KCUPHOOHYKICHHOBON
KHCJIOTBI M €€ BBIMOJHAEMON

¢dbyHKUMEH;

8) CpaBHuUBaeT CTpOeHue
MOJIEKYI PUOOHYKIJICHHOBOM
KHCJIOTBI u

JI€30KCUPHOOHYKICMHOBON
KHUCJIOTBL

Pa3gen 2. Kiierounas onoJjiorus
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OcobeHHOCTH CTpoeHUs W (pyHKOMH

opraHouioB B kietke. (OCHOBHBIE
KOMITOHEHTBI KIIETKU: KIJIETOYHAst
CTCHKa, IUIa3MaTHyecKas MeMOpaHa,
ouTOIIa3Ma | ee OpTaHOUBI
(meMeMOpaHHbBIE, OTHOMEMOpAHHBIC W
nBymeMmOpannsie).  Anpo. OcHoOBHBIE
hyHKIIIN KOMITOHEHTOB KIICTKH.
BzaumocBa3p  MeXay ~— CTPYKTYpOH,

CBOMCTBAMU U (PYHKUHUAMH KICTOUHOMH

1) Uccnenosats
HOJTYTIPOHHIIAE
MOCTh MEMOPAHEL.

1) OOBiCHSIET  OCOOCHHOCTH
CTpoeHus U (PYHKIIUH OpPTraHOWIOB
KIIETKH, BUINIMBIE ozt
3IIEKTPOHHBIM MHKPOCKOIIOM;

2) OmnpenmenseT CBI3b MEKIY

CTPYKTYpOW, = CBOWCTBaMH W
hyHKIUIMEI KJIETOUHOH
MEMOpaHBI, HCIIONB3YsI
KUAKOCTHO - MO3anYHYIO
MOJIETIb.

memOpanbl.  JKupkokpucrannmueckas | 1) CpaBuuBath kietku | 1) Omnpenenser ¥ ONMCHIBAaeT
MO/IENTb MeMOpaHbI. DyHKIMH | IPOKAPUOT H DYKAPHOT. OCHOBHBIE KOMITOHEHTHI KJIETOK C
MeMOpaHHBIX OeIKoB, (POoCchHOIUIUIO0B, UCIOJIb30BaHUEM
TJIMKONPOTEHHOB, TITUKOJIUINOB, MUKpodoTorpaduii;
X0JIecTepoa. 2) OmnpenenseT U  ONMCHIBAET
Jlaboparopuass ~ paGora  "Biushue (hakTHUeCKUI pasmep
pa3nu4HbIX (QAaKTOpOB Ha MeMOpaHy KOMIIOHEHTOB KJIETOK.
KJIETOK".
Oco0eHHOCTH CTPYKTYphl U (DYHKIIUH
KIICTOK OakTepuii, TpUOOB, PAaCTCHUHA H
JKUBOTHBIX

Pazpen 3. Illutanune

3 ®dakTopsl W YCIOBHS, BIUAomue Ha | 1) IlnanupoBath | YcraHaBiIuBaeT B3aHMOCBSI3b
AKTUBHOCTD (hepMeHTOB: pH; | sxcnepumeHT 1O | MEXAY CTPYKTypoi M (QyHKIHEH
TeMIIepaTypa; KOHILIEHTpalHs | OCOOCHHOCTSIM TIpoLecca | XJIOPOIUIacTa;
cyOcTpara, (epMeHTa, HMHIHOMTOpa M | MUTAHHUS pactenuii, | OOBICHICT TIPOIIECCHI,
aKTHUBAaTOPA; 3allUCBIBAaTh PE3YNbTAaThl | MPOTEKAIOUINE TPH  CBETOBOM
JlabopatopHast ~ pabora  "Bnusaue | u ¢dopmynupoBath | ¢aze ¢dorocunresa; 3)O0bsicHIET
pa3IMYHBIX YCIOBHUH Ha AaKTUBHOCTH | BHIBOZBI. MPOIECCHI, MPOTEKAIONINE MPH
(dhepmeHTORB". CTpyKTypHBEIE TEMHOBOH ¢aze porocuHTE3A.
KOMIIOHEHTBl ~ XJIOpoIUIacTa M HX | 2) Onpenenste
¢yaknuu.  [lurmeHTsl  (OTOCHHTE3a. | BO3JECHCTBHE Pa3THYHBIX

3uauenne Rf.

JlaGoparophnast paborta "HcciemoBanue
coJep)KaHusl MUTMEHTOB (POTOCHHTE3A B
KJIETKax Pa3ITUIHBIX pacteHuit".
CseroBas ¢aza ¢dorocuHTE3A.
®dorodochomupoBanue. TemHoBas aza
(dhotocunTtesa. I{ukn KanppuHa.
XemocunTe3. CpaBHEHHE TIPOIIECCOB
($hoToCcHHTE3a U XEMOCHHTE32.

(hakTOpOB Ha aKTUBHOCTH
(hepMeHTOB.

Pasznen 4. TpancnopT BelecTn

4

CrtpoeHne ¥ (DyHKIMH TeMOTJIOOMHA U
MHOTTIOOHHA YeoBeKa. Kpugsie
JUCCOLMAIIH KHCIIOpoJia T
reMoriobmHa ¥ MHOTJIOOMHA Y
yenoBeka.  BrusHHE — COOTHOIICHHS
IUIOIAAM TIOBEPXHOCTH K OO0BEMYy Ha
CKOPOCTb muddysum. 3HaueHue
OTHOIICHUSI BEJIMYMHBI TOBEPXHOCTH
KJIETOK SPHTPOIUTOB K 00BEMY;

JlaGoparophast paborta "Omnpenenenue

1)CucremaTu3upoBaTh
pasHble TUIBI TPAHCTIOPTA
BEIIIECTB.

2) OOBSACHATH MEXaHU3M
Pa3HBIX THUTIOB
TPaHCIIOPTa BEIECTB.

1)  PaccunTeiBaecT  3HAYCHHE
OTHOIICHUS BEJIMYHMHBI
pearupyeMoil  MOBEPXHOCTH K
00BeMy;

2)  CpaBHHUBaeT MEXaHU3MBI
MACCUBHOTO u
AKTUBHOTOTPAHCIIOPTA;
3)O0bscHsET KpHUBBIC
JUCCOIMAIMHE  KUCJIOpoJa  JUIs

reMOIJIOOMHA W MHOTJIOOWHa Yy

OTHOIIICHUSI BEIMYMHBI TOBEPXHOCTH K B3pPOCIIOTO opranusma u

00beMy KIIeTKH". SMOpHOHa; MEXaHU3M

MexaHU3M [MAacCHBHOTO TPaHCIIOPTA! MACCUBHOTO TPaHCIIOPTa;

NpOCTOH TpaHCoOpT, Auddy3us yepes MEXaHU3M TpaHCIOKAIUU

MeMOpaHHBIE  KaHalibl, OOJIerueHHast BEIIECTB y PaCTCHHUI;

T dysust. CYIIHOCTh CHUMILIACTHOTO,
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MexaHu3M TpPaHCIIOKAllMU BEILIECTB Y amnoIUIaCTHOTO, BaKyOJIIPHOTO
pacTeHui. CHUMILTIaCTHBIH, MyTeN TpaHCIOPTa BEILIECTB;
amnoIJIaCTHBIM,  BaKyOJSIPHBIA  ITyTH MEXaHW3M  pPa3NU4YHBIX  THUIIOB
TPaHCIIOPTa BEIIECTB M HX 3HAYCHHE. TpaHCIIOpTa  BEUIECTB  4epe3
Tunsl  TpaHCTOpTa BEWIECTB  4epe3 KJIETOYHYIO0 MeMOpaHy;
KJICTOYHYIO MEMOpaHy 4) Ompenenser poiab aKTHBHOTO
TpaHCIIOpTa B  MOAJCPKaHUH
MeMOpaHHOTO IOTEHIIHATIA.
Paznea 5. /Ibixanue
5 Crtpoenue u ¢ynkuuu | 1)O0BACHATH 3HAUCHHUE 1) OnwuceBaeT CTpOEHHE H
ageHo3uHTpUpochopHOH KHCJIOTHI | ajeHo3uHTpHpocdara ¢yHKUMU  aneHo3uHTpUdOCchaTa
(ATD). Cunres | (ATD); (AT®); Bumbl MeTaOOIU3MA;
aneHo3uHTpudocHopHOA KHCIIOTBI: JTambl PHEPTETUIECKOTO OOMEHa;
dTambl  a’3po0HOTO0 W aHa’POOHOTO uka Kpe6ca;
pacnana TroKko3bl. Buasl Mmetabonusma. | 2) O0bscHATs MexanusMm | 2) CpapuuBaer cuHte3 AT®D B
OTambl  HEPreTHYEeCKOro  OOMEHa. | KJIETOYHOTO JIBIXaHU. a’pobHOM u aHa’pOOHOM
CTpyKTYypHBIC KOMITOHEHTBI JIBIXAHVIH;
MUTOXOHApPUA W HUX  (QYHKUHUH. 3) VYcranaBiuBaeT B3aMMOCBS3b

BzaumocBA3b CTPYKTYypbl MUTOXOHAPUA
U TPOLECCOB KIETOYHOTO JIbIXaHUS.
Hukn Kpeoca. OcHOBHBIE u
MPOMEKYTOUHBIE COEAMHEHUS IHKJIAa U
MNPOAYKTB ~ pEaKmud.  DIEKTPOHHO-
TPaHCIIOPTHAS IeMb. 3HAUCHUE IS
OHMOJIOTHYECKHUX CHCTEM.

CTPYKTYpBl ~ MUTOXOHIPHHA U
MPOLIECCOB KJIETOUHOTO AbIXaHUS.

Pa3gen 6. Boinesaenue

6

AGcopOrus u peadcopOIHs.
Ob6paszoBanue Moun. Perymsnus oOmena
BoAel. Opramel wMumeHH. O¢deKT
EUCTBUS. lMumodyakmws.
lunepdynxms. UckyccTBenHOE
OUUIIICHUE KPOBU U JIPYTHX XKHUIAKOCTEH
YeJI0BEYECKOTO Tena. [puaIHT
NEUCTBUSA auaiu3a. MeToabl Auaan3a:

MEePUTOHEANLHBIN, reMOINAIIU3.
XpoHuueckas novyeyHas
HEJOCTAaTOYHOCTb. TpancraaTanus
mouek u auanu3. llpeumymiectBa u
HEJIOCTATKHU.

1) AHaTU3upOBATH
¢byHKIUU MOYEK B
nporuecce OYHIICHUS

KpOBH Y€JIOBCKA.

1)O0BscHsIET MEXaHU3M
¢unpTpamun W oOpa3oBaHHA
MOYH;

2)O0BscHsIeT pOJIb
AHTUANYPETHYECKOTO  TOPMOHA

(AQl') B perymisiuuu ypoBHS BOIBI
B OpraHU3Me.

2) 3HaThb  TPUYUHBI
HapyLIeHUS ¢$byHKINHN
HOYEK.

1)O0BsCHIET MEXaHU3M JTUANH3A,;
2) OOBsICHSET NPEeUMYILECTBa H
HEJOCTaTKU TpaHCIUTAHTAIIUN
MOYEK W THATN3a.

Pasznea 7-8. Kiaerounnlid mukj. PasMHokeHHe

7-8

l'amerorenes y pacTeHWIl U KUBOTHBIX.
I"ameTsl. Cranun raMeToreHesa.
CrioporeHnes u raMeTOreHe3 y pacTeHUil.
Bo3nukHOBeHHE OHKOJIOTHUECKUX
HOBOOOpa30BaHUM. daxTopHl,
CIIOCOOCTBYIOIIHE BO3HUKHOBEHHUIO
IpeapakoBbIX cocTtosHUM. CrapeHue.
Teopuu o0  mpoumecce — crapeHus.
I'ametorenes. Cranuum rameroreHesa
yenoseka.Pazmuuns MEXTY
CIIEPMAaTOTE€HE30M u OOI'€HE30M.
CpaBHeHHe criepMaToreHe3a HooreHesa.

1) OnpenenuTb 3HaUYEHHUE
KJIETOYHOI'O0  LHUKIa B

1) OOBsiCHSIET  OCOOCHHOCTH
(hopMHUpOBaHUS TaMET y paCTCHUI

Pa3sMHOKEHUH U | U )KUBOTHBIX
pa3BUTHH KUBBIX | pa3IU4dus
OpTaHH3MOB. MEKIYCIepMaTOreHE30M u
0OTEHE30M;
2) AHanusupyet CXeMy
raMeToreHe3a y 4ejgoBeKa.
2)3HaTh MepBI mo | 1)O0BscHsET BO3HHKHOBEHHE
PO UITAKTHKE OHKOJIOTHYECKHX
OHKOJIOTUYECKUX HOBOOOpa30BaHUI
3a00JIeBaHUi. HEKOHTPOJIUPYEMBIM  JICTICHUEM
KIIETOK;

2)O0BACHSIET IPOIECC CTAPCHUSI.

Pazgen 9. Poct u pa3Butue
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CTBOJIOBBIE  KJICTKH:  TIOHATHE U
CBOICTBa (camooOHOBIICHHE,
muddepennmanus). Bumbl CTBOIOBBIX
KJICTOK: AMOpHOHAIBHBIC "
COMaTH4YEeCKHe. IIpakTrueckoe
WCTIOJIb30BaHMe. DTUYECKHUIA aCIIeKT.

1) 3HaTh mpaKTUYECKOe
IIPUMEHEHUE CTBOJOBBIX
KJIETOK B MEJUILIUHE.

1) OO0BscHsET mpotiecc
CIHelHaIn3aluu CTBOJIOBBIX
KJIETOK;

2) OObsicHAET TPAKTUYECKOE

IIPUMCHECHUEC CTBOJIOBBIX KJICTOK.

Pazgen 10. 3aKk0HOMEPHOCTH HACIEACTBEHHOCTH M M3MEHYMBOCTH

10 MoaudukanronHas n3MeHuuBoOCTh. | 1)  3HaTh  ocHoBHbIe | Mccnenyer 3aKOHOMEPHOCTHU
Bapuamnonssie psimbl  M3MEHYHBOCTH | 3aKOHOMEPHOCTH MOTUPHUKAITMOHHON
MIPU3HAKOB. HACJIEICTBEHHOCTH IyTEM | U3MEHYMUBOCTH;
JlaGoparopnast  pabora  "M3ydeHue | pemieHus 3anad. 2) llpuMeHsieT IUTONOTHMYECKUE
MOTUPHUKAIIMOHHON W3MEHYHUBOCTH, OCHOBBLIUTHOPUHOTO
MOCTPOEHUE BApPUAIIOHHOTO psiia | CKpEIrBaHus, HaCJIeJOBaHUSA
kpuBoil".  LluTonmormueckne  OCHOBBI MIPU3HAKOBCLEIIJIEHHBIX C MOJIOM
HACJIeJOBaHUS MIPU3HAKOB. ¥ MHO>KECTBEHHBIN aJUIETN3M IMpH
HezaBucumoepacmnpeeneHine XxpoMocoM pelIeHny 3a/1a4;
Opu  JUTHOPHIHOM  CKpELIMBAaHUHU. 3) CpaBHUBacT B3aUMO/ICICTBUE
HacnenoBanue, CLEMIEHHOE CIOJIOM. aJIeNbHBIX M HeaJUIeNIbHBIX
MHoxecTBeHHBIE — auiend; Pemenwne TCHOB.
3az1ad.
XpomocoMHas Teopus
HACJIEICTBEHHOCTH. Hapymenne
3aKOHOMEpPHOCTEN HACJIEJIOBaHUSA
NPU3HAKOB B pe3ynbraTe
KPOCCHHI'OBEpPA. B3aumopeiictBue
QUIeNbHBIX W HEaJUIeNbHBIX TEHOB.
Onucras. KomnnumeHTapHOCTD.
[Honmumepus. Teopus mytauun Xyro ne
Odpwu3za. CrioHTaHHBIC u
WHAYIUPOBaHHBIE MyTanud. TodeyHbIe,
XPOMOCOMHBIE, T€HOMHBIE, AJEpHbIE U
[UTOIIa3MAaTHIECKHE MyTallny.
MogenupoBaHue "CocraBneHue
KapHoTpaMMBbl XPOMOCOMHOI'O Habopa
YyeJloBeKa. N3yuenue TEeHOMHBIX
MyTaruii". XpoMOCOMHBIE 3a00JIeBaHUS
YEJIOBEKa, CBSA3aHHBIE C AHOMAJbHBIM
KOJIMYECTBOM  XpoMocoM.  [Ipoekt
"T'enom denoBeka". CeKBEeHHPOBAHUS
FCHOMHOM  J€30KCHUPHOOHYKICHHOBOMN
KHCIIOTBI ~ 4YeJoBeKa. buonormdeckoe
3HaYeHHe MCCIEAOBaHUH, TPOBEICHHBIX
B paMKax IMPOeKTa
2) 3uare mnpuumHbl u | 1)HazeBaer OCHOBHBIE
MOCJIEACTBUS MyTalUil. MOJIOKEHUST Teopuu  Xyro jme
®pu3a;
MPUYUHBI MyTareHesa u
TUTBIMYTAIINA;
2) OmnuceiBaeT XPOMOCOMHBIE
3a00JIeBaHUsA yeIoBeKa,
CBSI3aHHBIC C AHOMAIMSIMH YHCIIa
XpPOMOCOM (ayTocomHbIC
UTIOJIOBEIE);
3) O0bscHsET 3HAYCHHE

npoekra"l'eHoM yenoBeka'.

Pasznen 11-13. JBo1oniMOHHOE pa3BUTHE.
OcHoBbI cesiekuun. MHOrooopasmue KMBbIX OPraHU3MOB.

Hpnaoxenne 33 k Ilpukasy MOH PK ot 6 anpesist 2020 roxa Ne 130

Crpanuna 11




11- | B3aumocBa3p Mexay HacneactBeHHou | 1)  3Hath  ocHOBHbIE | 1)OOBsCHSET B3aUMOCBS3b

13 M3MEHYHBOCTHIO u SBOJIIONHECH. | TTONOKESHHS TEOPUHU | MEXKIY HACJIEJICTBEHHOM
HacnencTBeHHass ~ M3MEHYMBOCTH  — | DBOJIOIHH. M3MEHYHBOCTHIO UIBOJIOIUEH;
ocHOBa 3Bomound. KoMOuHaTHBHAS 2)AHanu3upyet (hakTopsl,
W3MEHYHBOCTE, MyTalliy. BIIHSIIOIIIHE Ha nporiecc
EctectBennbiii  oroop. bBopnba 3a JBOJIOINN; 3)Ananmmsupyet
CYILIECTBOBAHUE. Hpeiid TEHOB. JTIOKa3aTeNIbCTBA IBOJIOINH.
[HonynsuuroHHbIE Bomubl. | 1) [lokaseiBaTh 9Tansl | 1)HaseiBaer CIIOCO0BI
JoxazaTenscTBa DBOJIOIMH. | SBOJIOIMM  JKU3HU  HA | BUF0OOPa3OBaHHUS; JTarbl
CpaBHUTENBHO-aHATOMHYECKHE. 3emie. aHTPOTIOTeHE34;
OMOpHoOIOTHYECKHE. 2)Knaccupunupyer  OCHOBHBIC
[TaneonTonmorudeckue. MEXaHHU3MbI BHI000Pa30BaHHS;
buoreorpaduueckue. Buoxumuueckue. 3) PackpriBaer CIIOCOOBI
Crioco0Osr BUA000pa30BaHUS. YIy4IIEHUSICETbCKOX 035 ICTBEHH
MexaHU3MBI BUA000pa30BaHUSI. BIX PACTEHUA W JKUBOTHBIX C
Wzommpyromme MeXaHHU3MBI MTOMOIIIBIO METO/IOB CEJIEKIINH;
BUI000pa30BaHuUsI. Ponb 4)CpaBHHBaeT KJIaJOTpaMMBbl |
PENpOIYKTUBHON W30JSILAN B (unoreHeTHUECKUE IEPEBBSL.
BUooOpazoBanuu. [lomumumonanss |
rudpuau3anys. JTarbl aHTPOIOTeHe3a.
IIpoaHTponsI. ApXaHTpOIBI.
ITanmeoanTponsl. HeoanTporbl. CriocoOb1
VITydIIeHHAS CEJIbCKOX03AMCTBEHHBIX
pacTeHuid M JKUBOTHBIX C IOMOUIBIO
METOIOB  celeKuuu. [ ubpunuzanus
(ckperuBanue). [Mommrmonawms.
HckyccTBeHHBIMMYyTareHes. JTamnbl
¢opmHupoBaHus KM3HM Ha  3emJe.
OuroreHeTHIECKre JIEPEBbSL.
Kmamorpammer. Ilonstue "Ilocnmemnuit
VHHUBEpCAIbHBIH  oOmmid  mpenok".
MogpenupoBaHue "CocraBneHue
kimagorpamMm”.  Pazmmubeie  GopMer
¢unoreHernueckux  kapt. Ommums
KJagorpaMM H  (HIOT€HETUYECKUX
JIEPEBbEB. DJBONIONMOHHOE 3HAYEHHUE
KIagorpaMM ¥ (HIOTEHETHYECKHUX
JIEPEBHEB.

Pasznen 14. Koopaunanusi u peryjasuus

14 Crpoenue HEPBHBIX kinetok. | 1)  3Hath  MexaHu3M | OnuchiBaeT u 00BsCHSET
MemOpannblii noteHuuan. [loTeHnman | KoopauHALUU U | MHUOWAOUI0 W TPaHCMHUCCHIO
JnectBua. HUIMANMg U TPAaHCMUCCHUS | PETYISIUU. MOTEHIIHANIA JIeUCTBUSA B
noteHnana  gewicreusa.  llepemaua MHUENUHU3APOBAHHBIX  aKCOHOB
UMITyJIbCa BJAOJIb AKCOHA HEWpoHa. HEHPOHOB;
PedpakrepHblii mepuom U €ro  poJib. 2) OO0bscHsET 3HAYCHHE
[Ipenmymectra MHUENNHU3AIIT pedpakTepHoro - mepuoga M
HEHUPOHOB. CpaBHeHue MUEIMHOBOW 000JIOUKH;
MUEIUHU3UPOBAHHBIX u 3) OOBsicHAET CTpOCHHE H
HEMHUEIMHU3NPOBAHHBIX HEHPOHOB. (YHKIIMU CHIHHOTO W TOJIOBHOTO
Crpoenue LUEHTPAJILHON  HEpBHOM MO3ra;
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cuctembl. Crpoerne u  ¢QyHkiuu | 2) OOBACHATH cHCTeMBbI | 1)YcTaHaBIMBaeT  B3aMMOCBS3b
rojoBHoro mMosra. CTpoeHue U QYHKIMH | yIpaBIeHUs B OUOJIOTHU. | CTPOCHUS u ¢byHKIIIH
CITUHHOTO Mo3ra. Buner XOJIMHEPTHUECKOT0 CHHATICA;
MEXaHOPELEHNTOPOB. Peaxmus 2)OnuceIBaeT peakiuo
MEXaHOpPELUENTOPOB  Ha  W3MEHEHUs MEXaHOPELENTOPOB (Tempiia
pazApaxkurelied Ha MOpUMEpPE TeJel] ITaunan) Hapas3ApaKuTelu;
[Maynan. B3auMocBs3b  CTpOeHUS U CUCTEMBI yIpaBIeHUS B
(DYHKIIMM XOJMHEPTUYECKOTO CHHAIICA. ouosorum.
MexaHu3M CUHANTHYECKOW Mepenadn Ha
MpUMepe XOJIWHEPTHYECKOro CHHAIICA.
Cucrembl ympaBleHHs B OHOIIOTHU.
Ilonsatne '"cuctemsl ympaBicHHS' B
omonornu. OCHOBHBIE  KOMITOHEHTHI
CUCTEMBI YIpaBICHHUS. [MpunanMn
oOpatHoit CBSI3H Ha npuMepe
pETyIMpOBaHUS  TEMIepaTypbl/YpPOBHS
YTICKUCIIOTO Ta3a/TIIFOKO36I.

Paznea 15. IBu:xeHue

15 Crtpoenue nomnepevyHo-nonocaroit | 1) Uarepmperu- 1)Uccnenyer  yabTpacTpyKTypy
MBIIIEYHOMN TKaHHU. Crpykrypa | poBaTh MOTIEPEYHOTIONOCATHIX MBIIIII;
MuohuopIIIa (30HBI, JIACKH, | YIBTPACTPYKTYPY 2) OOBsCHACT MEXaHU3M
CapKOMEphl, aKTWH, MHO3MH U [Ip.). | MONEPEYHO-TI0I0CATON MBIIIEYHOTO  COKpaIlleHus ¢
MexaHU3M COKpAICHWsS] MBIIICYHOTO | MBIIIICYHOW TKAaHW Ha | MOMOIIBI0 TEOPUH  CKOJIB3SIIUX
BOJIOKHA. T-cuctema  MbIIIEYHOrO | MUKpOdOTOrpadusix. HUTEM;
BojlokHa. CTpoeHme, IOKaIu3alud W 3) YcranaBinuBaeT CBSI3b
o0rmmue CBOICTBa OBICTPBIX " CTPOCHUSI, JIOKAJTU3AIMH U OOIIUX
MEJIEHHBIX MBITIIEYHBIX BOJIOKOH. THITBI CBOWCTB OBICTPBIX M MEIICHHBIX
CKEJIeTHBIX MBIIIEYHBIX TKaHen MBIIIIEYHBIX BOJIOKOH.
OTHOCHUTEIILHO aKTHHA.

Paznen 16. buomeauunna u 6uonHpopMaTUKa

16 [Ipumenenne OMOMexXaHUKU B | 1) 3nate wuHTerpauumio | 1) PackpsiBaer IIPUMECHEHUE
poOOTOTEXHUKE. Buomexanuka | Ouonorum, (u3uk u | OMOMEXaHUKHA BPOOOTOTEXHHUKE;
WHXEHEPHAS (?K30CKeNeTOHbI, | MHDOPMATHKH. 2) OOBACHSIET MEXaHU3M PabOThI
poboTorexHuka u T.1I.). buomexaHuka cepama c HCITOJIB30BAHIEM
MEAMIUHCKAs (TpoTe3upoBaHue u 1p.). | 2)  OmnmchiBaTh  POJIb | BIEKTPOKAPAHOTPAMMBIL;
Buomexanuka aproMerpuueckas | OnouHdpopmaru BO3JICHCTBHE 3JICKTPOMArHUTHBIX
(omrrummzarms u 1p.). MogenupoBaHue | KH. M 3BYKOBBIX BOJIH Ha OPTaHH3M

OMOMEXaHUKH JIBYDKCHUS
JKUBBIX OpraHu3MoB".
IIpoBoasiast cucrema cepaua.
Mexanusm aBTOMATUH cepaua.
CKopocTh TpOBENIEHUST BO30YXKICHUS B
cepane. COKpaTHMOCTh  CEpIEYHOMN
MBIIIIEL.  DIeKTpokapauorpadus, ee
JIMaTHOCTHYECKOE 3HAUYCHHUE.
MogenupoBanue "UccnenoBanue
JIEKTPUIECKIX MIPOIIECCOB,
npoTeKaronux B cepaie”. OcoOeHHOCTH
BO3JICHCTBUS  DJIGKTPOMATHUTHBIX U
3BYKOBBIX BOJTH Ha OPTaHU3M HYeJIOBEKa.
[onsatne  "Onurenernka".  OOmue
MIPEJICTABICHUS 00 SMUTCHETHKE.
MounekynsapHble OCHOBBI 3ITUTCHETHKH.
OnHUreHeTHISCKNe 3¢ deKTh y

"N3yuenue
Ha3eMHBIX

YeIIOBeKa. OnureHeTHKa u
SMUTCHOMUKA. MeTtunupoBanue
JIE30KCUPHOOHYKIICMHOBOH ~ KHCJIOTHI.
ITonsTne "buonapopmarnka".

YCJIOBCKA, 3HAYCHUEC OIIUT'CHCTUKU

B U3yYCHUHN MEXaHU3MOB
peTyIAIuu TEHOB, HE
3aTparuBarOIIUMHU

noCJICA0BAaTCIbHOCTDb I'CHOB.
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IIpumenenue UHCTPYMEHTOB
OroMH(OPMATHKH B CCIIEIOBAHNH.

Pa3zgen 17. buorexHoJiorus

17

IlonoxurensHble ¥ OTpUIATENILHBIC
CTOPOHBI WCTIOH30BAHUS
MHUKPOOPTaHU3MOB B ITPOMBIIIUIEHHOCTH,
CEJIbCKOM XO3SHCTBE, MEIUIIMHE, OBITY.
IIpumenenne TIIIP. 3HavcHME
MOJIMMEpPa3HON  1EMHOM  peakuud B
KPUMHUHAIIUCTUKE, TIPU YCTAaHOBICHUH
OTIIOBCTBA, MEIULIMHCKOU TUArHOCTUKE,
MIEPCOHATN3UPOBAHHOM MeIHIINHE,
KJIIOHUPOBAHUM T'€HOB, CEKBEHUPOBAHUU
JHK, w™yrtareHese. Oramsl TIeHHO-
WH)KCHEPHBIX MaHUITYJSAIUN. 3HadueHue
reHHoil nHxxeHepuu. [lonoxurensHble U

OTpHULIATEIbHBIC CTOPOHBI
WCTIOJB30BAHUS TeHETUYIECKH
MOTUQHUIIUPOBAHHBIX OpPTraHU3MOB
('MO). OTHhYecKHe BOIIPOCHI
MPUMEHEHUS TCHETUYECKHU

MOAN(HUINPOBAHHBIX OPTaHMU3MOB.
[Ipumenenne QepMeHTOB B MEIULIVHE,
XMMHUHU M IPOMBIIIICHHOCTH.

1) PackpwiBaeTr posb u
3Ha4YeHUE OMOTEXHOIOTUU

B JKM3HH YCJIOBCKA.

1) HaspiBaeT npeumymiectsa H
HEJI0CTaTKH

JKUBBIX OpraHU3MOB,
UCIIOJIb3YEMBIX B OMOTEXHOJIOTHH;
3TUYECKHUE BOIPOCHI IPUMEHEHUS
TeHETUYECKU

MOJU(QHUINPOBAHHBIX OPraHU3MOB

('MO); BO3MO>KHOCTb
MIPUMEHEHUS (hepMeHTOB B
MEIULUHE, XUMUHU u
IPOMBIILICHHOCTH;

2)OmnwuceiBaeT 3HAYCHHE

MOJIMMEPA3HOM IIEMHON peakiuu
B TAaKCOHOMHUH, MEIHLHHE U
KPUMUHAITUCTHKE;

3)O0bBsiCHIET  3Talbl  I'€HHO-
HH)KECHEPHBIX MaHUITY ISV
CHOCOOBI MOJTY4CHUS
PEKOMOHWHAHTHBIX
JI€30KCUPHOOHYKICMHOBON
KHUCIIOTHI.

Pasnen 18. buocdepa, sxocucrema, monyJasius

18

DKOJOTHYecKre MUPaMUIbI.
Tpoduueckue yporau. THIIbI
B3aUMOOTHOILIEHUH. MoaenupoBanue
"CocTaBieHue cXeM Mepefadl SHEPTUU
B IIMILEBBIX Henax".

Perenune sxomornueckux 3aaad u
9KOJIOTHUECKUX CHTYAIHH.
buopaznoobpaszre BUI0B. 3aKOH
T€HETHUYECKOI0 paBHOBECHS Xailau-
Baiin6epra. CoxpaneHue peaKux u
MCYE3aroIINX BUIOB PACTCHUH U
JKUBOTHBIX.

1)Pemrats

OKOJIOTUYCCKHC 3aJa4u U

9KOJIOTHYECKUE
CUTYaLHi.

1)YcranaBiuBaeT B3auMOCBSI3b
Mex Iy OHopazHooOpazueM u
YCTOHYHUBOCTHIO 3KOCHUCTEM;

2) Pemraet skonoruvyeckue
3a/1aqm.

2) 3HaTh OCHOBBI
3KOJOTUYECKOMI
KYJIBTYPBI.

1)CocraBnsieT mpe3eHTaluu 1o
Omopa3zHO0Opa3HI0 MECTHOU
9KOCHCTEMBI,

2)Mopenupyet "CxeMsl nepeaauu
SHEPTHH B IMHIIEBHIX METisIX".

Pa3zgen 19. Ikoj0orus 1 BIUSIHUE YeJI0BEKAa

HA OKPYKAWIIYIO Cpexy

19

I'moGanpHOE TMOTEIUICHHWE: TPUYUHBL,
MOCJIE/ICTBUS, MyTH peICHHS.
MogenupoBaHue "KommbroTepHoe
MOJICTHPOBAHNC rJI00aTBEHOTO

MOTEIUIEHNST KiIMMaTa'. DKOIOTHUECKIE
npobiiemsl  PecnyOnmuku Kaszaxcran u
MYTH UXPEIICHHS.

1) PackpbITh
JeJI0BeKa
OKPY’KaIOIIyIO CpeLy.

BJIMSHUC

Ha

1) IlporHosupyeT mOCIEACTBUA

1J100aJIBHOTO HOTEIUICHUS
KJIMMAaTa;

2) llpuBomguT mnpuMepsl myTei
peLeHus 9KOJIOTHUECKUX

npobiiem Kasaxcrana.

7. IlepeyeHb JUTEPATYPhI U CPEACTB 00yUeHHSI

OcHoBHAA:

1. E.A. Ouxyp, XK.K. Kypmanranuesa, M.A. Hypraesa, buonorus. 10 knacc, Yacts 1,2.-Anmarsi:
Mexrtern, 2019 r. https://www.okulyk.kz/10-class/#buonorus
2. H.T. AGnaiixanoBa, A.M. KanrsibaeBa, A.M. [lapumbekoBa, buomnorus. 11 kmacc, Yacte 1,2. —
Anmatel: Mekren, 2019 1. https://www.okulyk.kz/biologiya/
3. E. Oukyp, XK. KypmanranueBa, M. Hypraesa, buonorus. Jopucnuk 1, 2-kucum. Mekren, 2019.

JlomoTHUTEILHAS:
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1. H.I'. Acanos, A.P. ConoBreBa, b.T. UOpaumoBa, buosnorus, 10 kinacc.— Anmater: Atamypa, 2019r.
https://www.okulyk.kz/10-class/#buonorus

2. H.T. Ao6mnaiixanoBa, A.M. KansibaeBa, A.M. IlapumbekoBa, buomnorusa, 11 kmacc — AnmaTsl:
Mekrer, 2019r. https://www.okulyk.kz/biologiya/

CpencrBa o0yuyeHnus:

1. cipaBOYHO-UHCTPYKTUBHBIE TaOJIHIIbI;
2. MyJIbTUMEIUNHBIN TPOEKTOP;

3. IMJAKTUYECKUE MaTepHUAIIbI;

4. KOMITBIOTEPHBIN KJ1acc.

KonrtaktHas napopmanus ten.: 87071341169
MpernoiaBarens
[ynera Jlrogmuna BaagumupoBHa e-mail: raduga 0304@mail.ru
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