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1. IlosicHuTe/IbHAA 3aMUCKA

Onucanue oucyuniunbvl/mooy/is
Hacrosimas pabodas ydeOHasi mporpamMma COCTaBjeHa Ha OCHOBE THIOBOHM y4ueOHOM MIPOTrpaMMBlI,
pa3paboTaHHON B COOTBETCTBUU C MpUKa3aMu MuHHCTpa 00pa3oBaHus U Hayku Pecyonuku Kazaxcran
ot 31 okTs6pst 2018 roma Ne 604 «O0 yTBEpKIACHUHN TOCYIaPCTBEHHBIX 00IIe00s3aTEIHHBIX CTAHIAPTOB
oOpa3oBaHMs Bcex ypoBHeW oOpasoBanHusi» u  oT 8 Hoa0ps 2012 roga Ne 500 «OO0 yrBepkaeHUH
TUTOBBIX YYE€OHBIX IUJIAHOB HA4YaJbHOTO, OCHOBHOT'O CPEIHEro, OOIIero cpemHero oOpa3oBaHUS
Pecrry6nuku Kazaxcrany.

Cnucok peKOMEHIyeMOU JuTepaTyphl cocTaBiieH Ha ocHoBe [Ipuka3za Munuctpa oOpa3oBaHus
u Hayku Pecniyonuku Kazaxcran ot 17 mas 2019 roga Ne 217 "OO yTBep»/AeHUU NEpedHs y4eOHUKOB,
y4e0HO-METOINYECKUX KOMILIEKCOB, TOCOOUI U IPYroi AOMOJHUTENbHON JIUTEPATyphl, B TOM YUCIIE Ha
ANEKTPOHHBIX HOCUTEIAX .

[lenb: pa3BUTHE COBPEMEHHBIX OMOJIOTMYECKUX 3HAHUN U YMEHUH y 00ydaromuxcs; MOHUMaHNe
CYUTHOCTH, Pa3BUTHUS W TMPOSIBICHUS >KU3HU HA PA3HBIX YPOBHIX €€ OpraHU3allid; IMOATOTOBKA
BCECTOPOHHE Pa3BUTOI JIMYHOCTHU, KOTOpas MOHUMAET 3HaYCHHE KU3HU KaK HAUBBICIIEH LIEHHOCTH.

3agaun:

® pacIIMpPUTh 3HAYUMBbIE OMOJOTMYECKHE 3HAHUS U YMEHHUS, OINpENesionIie pojib YelloBeKa B
MIPUPOJIC HA OCHOBE TIOHMMAHUS 3aKOHOB €€ Pa3BUTHUS;

® PUMEHATH 3aKOHBI Pa3BUTUSA U (DYHKIMOHUPOBAHUS TMPUPOJLI B KAUeCTBE OCHOBHI U CPEICTBA
JUIS IPUOOPETEHUS HOBBIX 3HAHUM, UX albHEHNIIEro pacuIMpeHus U yriryoJIeHus;

e (opMHUpOBaTh B IPOLECCE OBIAACHUS CHUCTEMOW 3HAHMH M OCHOB HAyYHOTO MHPOBO33PEHUS;
TBOPUYECKOH CAMOCTOSITETLHOCTU U KPUTHUYECKOTO MBIIIICHUS, HCCIIEA0BATEIBCKUX YMEHUI;

e pa3BHUBaTh KAa4eCTBa MHMUIIMATUBHOM JIMYHOCTH, MO3BOJISIONINE CBOOOJHO OPHEHTHPOBATHCS B
OKpYy’Karoliel AeMCTBUTEIbHOCTH, C TOTOBHOCTBIO NPUHUMATh CaMOCTOSTEIbHBIE PEHICHHUS,
CBSI3aHHBIE YTHYECKUMH BOIPOCAMHU H C JIMYHBIM YYaCTHEM B COIMAIBLHOM KH3HU OOIIECTBA U B
TPYAOBOM AEATEIbHOCTH;

® pa3BUBaTh y OOYYAIOIIMXCS HWHTEIUICKTyalbHBbIE YMEHHUs, HEOOXOAMMBIE IJISl MPOJOJLKEHUS
00pa3oBaHMs U CaMOOOPa30BaHMUSL.

B pabGoueit nmporpamme 1mo OMOIOTHH €CTECTBEHHO-MATEMaTHYECKOTO HAIIPaBJICHUS TPeIycMoTpeHo 19
paznenoB: «MonekynsapHas ouonorus u ouoxumus», «Kinerounas ouonorus», «[luranuey, «Tpancnopt
BEIIeCTBY», «Jlpixanuey», «Boiaenenue», «Knetounslii mukny, «PazmHoxkeHue», «PocT u pa3BuUTHEY,
«3aKOHOMEPHOCTH  HACIEACTBEHHOCTH M HW3MEHYUBOCTHY», «IBONIOIMOHHOE pa3BuThe», «OCHOBHI
cenekuun», «MHOroodpasue KHUBBIX OpPraHuzMoBy», «KoopauHamus u peryssmus», «JBuxeHue»,
«buomenuiuna u OuoumHdopmarukay, «buorexHonorus», «buocdepa, dKOCHUCTEMa, TOMYIISIIHI,
«DKOJIOTHS U BIUSHHUE YeIOBEKa Ha OKPYKAIOIIYIO CPELy».

OO0beM yueOHOU Harpy3ku yueOHoU aucuurnHbl "buonorus” cocrapnser 60 vacos. [IpenycmorpeHo
MPOBEACHUE JIAOOPATOPHBIX PAOOT U MOJIECITUPOBAHUSI.

B paboueii yueOHOI mporpamme NHpOBEIEHO NepepacmpeseneHre oO0Iero odbeMa YacoB
y4eOHOT0 BpEMEHH Ha pa3zeiibl U TEMBI (0T 00beMa 4acoB, BBIJICICHHOTO HA N3yYEHUE JUCITUTIINHBI) Ha
OocHOBaHMU pekoMmeHmammii YMO mno o6meo0Opa3oBaTeNbHBIM  JUCLHUIUIMHAM  €CTECTBEHHO-
MaremaTuueckoro HampasiieHus [Iporokosn Ne 2 ot 3 wuronst 2020 roga u PYMC TulllIO MOH PK
IIporokosn Ne 1 or 15 mrons 2020 roaa.

Dopmupyemvie KOMNemMeHyuu.

® yMEHHE KPUTUYECKU MBICIHUTH; ¢ KOMMYHHKATHUBHBIC HABBIKU (BKIIIOYAs
®  CIOCOOHOCTH TBOPYECKHU MPUMEHSTH SI3BIKOBBIC HABBIKH );
3HaHUS; ® CrHOoCOOHOCTH paboTaTh B TPyMIE U
®  CIIOCOOHOCTPH pemiaTh MPOOIEMBL; VHIUBUYAJIbHO;
®  HAyYHO-HCCIIEeI0BATENIbCKIE HABBIKH; e HaBbiku B obnmactu UKT
Ilpepexsuzumuol

Jis u3ydeHUs JAaHHON JMCUUIUIMHBI CTYJEHTaM HEOOXOAMM HAa0Op 3HAHWW W HABBIKOB TIO
MaTeMaTUuKe, XUMUU OOTaHHUKE, 300JI0THUH, SKOJIOTHH.
Tlocmpekeuzumoi

[TommydeHHbIC 3HAHUSA IIOCIY)KAaT OCHOBOM JuIsi Oosiee YIrIIyOJEHHOTO W3YyUeHHUs JPYIHX
o0menpo¢eCCHOHABHBIX M CTICITHATBHBIX JUCIUTLIH
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2. Copep:xanue paboueii yaeGHOI MPOrpaMmbl

3aHA
THA

Coaepixkanue nporpamMmsl
( pa3aeJbl, TeMbI)

Bcero
4acoB

B TOM YHUCJIC

TEOpeTH
YeCKHe

11ab0paTopHO-
NPaKTHYECKHE

2

4

5

Pa3nen 1 MoJuiexyJisipHast 0M0JIOTHSI 1 OMOXUMMUS

3HavyeHue BOJBI JUIs KU3HU Ha 3emuie. Knmaccugukarus yriieBoJOB:
MOHOCaXapwJipl,  JUCAaxXapUJbl,  TOJHCAaXapuabl.  XUMHUYECKas
crpykrypa.  CBoiictBa ® (QyHKIHs yriaeBogo. JlaboparopHas
pabora "HccrnemoBaHWMEe BOCCTAaHOBHTEIHHOW CHOCOOHOCTH

PeNYLUUPYIOMIUX U HEPEAYLIUPYIOIIHNX caxapoB"

CTpyKTypHBIE KOMITOHEHTHI JIUMMHIOB. CBOWCTBA W (DYHKITUH KUPOB.
Knaccugpukanus OenkoB 1o coctaBy (IPOCThIC, CIIOXKHBIE) H IO
¢yukimsam. CTpoeHUE U YPOBHU CTPYKTYPHOM OpraHH3aliK OEIKOB.
Jlenatypauust u penarypauus Oenkos. JlaGopatopHas pabota
"Biussaue pa3nauvHBIX  ycnoBui  (Temmepatypa, pH) Ha
cTpykTypy Oenkos". JlabGoparopHast paborta "OmnpezneneHue
coJiepaHusl OEITKOB B OMOJIOTHYECKUX 00beKTax".

CxoxctBa u paznuuus B ctpoenuu moiekyn JIHK u PHK.
Tpanckpunuus. ITanbl TpaHcasuuu CBOMCTBA FTEHETHYECKOTO
KOJIa.

Paznea 2 Kierounas omosorust

OcobenHoCTH cTpoeHUS U YHKIIMM OPTaHOUIOB B KJIETKE.
y
OCHOBHBIE KOMITOHEHTBHI KJIETKM M HX HKIIWH. JlabopaTopHas
y
padora "BnusHue pa3anyHbIX (akTopoB Ha MeMOpaHy KJIETOK"

Pa3nea 3 IIutanue

@akTopbl W YCIOBUS, BIUSIONIME HA aKTUBHOCTH (hepMeHTOB: pH;
TeMIeparypa; KOHIEHTpalus cyOcTparta, (epMeHTa, WHruOUTOpa U
aktuBaropa. JlaboparopHas paboTta «BiusHHE pa3NIWYHBIX YCIOBHMA
Ha aKTUBHOCTb (DEPMEHTOBY.

6-7

CeeroBass  (¢asza  dotocunre3a.  DortodocdoaupoBaHue.
TemuoBast ¢aza ¢orocuntesa. Llukn KanbBuna. XemMoCHHTE3.
CpaBHeHue mporieccoB (POTOCHHTE3a U XEMOCHHTE3a

Pa3znen 4 TpancnopT BellecTB

Crpoenve u (yHKOIMM TeMOTJIO0OMHa ¥ MHOITIOOMHA 4eJIOBeKa.
BnusHue coOTHOIIEHWS IUIONIAIM IIOBEPXHOCTH K 00beMy Ha
ckopocTh mudPy3uu. 3HaUCHUE OTHOIICHHS BEIMYUHBI IIOBEPXHOCTH
KJIETOK  DPUTPOLMTOB K  o0wvemy. Jlabopatopnas  pabota
«OnpeneneHne OTHOIICHUS BEIMYMHBI TOBEPXHOCTH K 00BEMY
KIIETKIY.

Paznen S /Ibixanue

Ctpoenne U GYHKIMH aaeHO3ZMHTPU(POCHOPHOM KHUCIOTHI. DTarbl
aHa’poOHOTO M a’poOHOTrO pacmaaa TIIOKO3bl. BHUIel MeTabommu3Ma.
DTarnbl SHEPreTHUECKOro 0OMeHa

Pasznen 6 Buineaenue

10

AGcopOuus u peadbcopOirus. O6pa3oBanue Mo4u. Perysiius oOMeHa
Bojbl. Opransl MutiieHd. D¢ dekT aerctus. ['unodyHkims.
lunepdynxums

Pa3nen 7-8- 9 Kiierounsblii nuki. Pasmuoxenue. Poct u passutune
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11-
12

Murto3s. IIponecchl, IpoucxoadIye B KIETKE B pa3jinuHble (da3bl
muro3a. JlaboparopHast pabota «OmnpeneneHie ypoBHS MUTOTHYECKOM
AKTUBHOCTH B KJIETKaX KOpEIIKa Jiyka» ['amerorenes y pacreHui u
XKUBOTHBIX. ['ameTsl. CTaguu rameToreHesa. Pasnnuus Mexay
CIIEpMaTOreHe30M U 00reHe3oM . CIloporeHe3 U raMeTOreHes3 y
pacTeHHH.

13

Bo3nukHOBEHHE OHKOJIOTHYECKUX HOBOOOpa3zoBaHuil. Teopuu o
MIPOLIECCE CTAPEHUS

Pazgen 10 33KOHOMepHOCTI/l HaACJCeACTBCHHOCTH U UIBMCHYNBOCTH

14

MoaudukanuoHHas U3MEHYMBOCTb .Bapuanuonnsle  pags
U3MEHYUBOCTH Ipu3HakoB. JlaGopatopHas pabora «M3ydyeHue
MOIU(DUKALMOHHON W3MEHYMBOCTH, IIOCTPOCHHE BApHAILIMOHHOTO
psiia U KpUBOW».

15

Iutonoruueckue OCHOBBI HacjelOBaHUsS Mpu3HaKoB. HezaBucumoe
pacmpezneneHne XpoMOCOM MPH  AUTHOPUAHOM CKPEUTHBAHUU

16-
17

HacnenoBanue, cuerieHHOE ¢ 1MOJIOM. MHOXKECTBEHHBIH allJIeNU3M.
Pemenne 3amau. XpoMocOMHas TEOpHUs  HACIEICTBEHHOCTH.
B3aumoneiictBue amienpHbBIX M HEAUIENbHBIX I'€HOB. OIHCTAa3.
Komnnemenrapaocts. [Tomumepus

18

Teopus myranmu Xyro ne @pusza. CrioHTaHHBIE W WHAYITUPOBAHHBIC
MyTalud. XpPOMOCOMHBIC 3a00JIeBaHHWS YENIOBEKa, CBS3aHHBIC C
aHOMAJIbHBIM KOJUYECTBOM XPOMOCOM.

Paznen 11-13 DBoawinuonHoe pa3Butue. OCHOBbI  CeJIEKIHU.
Pa3zHooo06pa3ue ;KUBBIX OPraHU3MOB

19

BzaumocBszs  Mexay HACJIIEACTBEHHON  HW3MEHYUBOCTHRI0O U
spomonrer. HaciencrBeHHass HW3MEHYMBOCTH-OCHOBA  DBOJIIOLIMH.
KoMOuHaTHBHAS U3MECHUYUBOCTD, MyTallu{

20

EctectBennbiii otO0op. boprba 3a cymectBoBanue. [peiid reHoB.
[MormynsOHHBIE BOJTHBIL.

21

JlokazaTenbcTBa 3BOIOIMH. DTanbl JOPMUPOBAHUS KU3HU Ha 3eMIIe.
dunoreHeTuyeckue aepesbs. Kiagorpammel. MoaenvpoBaHue
«CocraBieHne KIaJorpaMmm»

22

CrocoOsl  Buj00Opa3zoBanus. MeXaHU3MBI  BHII000pa30OBaHUS.
Wzonupyromuye MexaHu3Mbl BHA00Opa3oBaHus. [lonurmionaus u
ruopuamzanust. CrocoObl  YIYYIIEHHS  CEIbCKOXO3SHCTBEHHBIX
pacTeHHMii UM KMBOTHBIX C TIIOMOIIBIO METOJOB  CEJICKI[HH.
HckyccTBeHHBIN MyTareHe3. DTarbl aHTPOIIOTeHe3a

Pasznen 14 KoopauHamusi u peryiasiuus

23

Crpoenure HepBHBIX KiieTok. [lepenava ummynsca. PepakrepHblit
HEPUOJ U €T0 POJlb

24

CtpoeHue LeHTpaabHON HepBHOM cucTeMbl. CTpoeHHe U QYHKIIUU
rosioBHOro Mosra. CtpoeHue 1 (yHKIIMU CIIHHHOT'O MO3Ta.
B3anmocBs3b cTpoeHus 1 QyHKIIMH XOJIMHEPTHIECKOTO CHHAICa

Pasnen 15 [IBuskenue

25

CtpoeHHE TMONEPEYHO-IIONOCATON MEBIIEYHON TKaHW. MeXaHu3Mm
COKpAIICHHS MBIIIEYHOTO BoJIOKHA. CTpOCHUE, TOKATU3AIUH U 00IITHe
CBOMCTBA OBICTPBIX U MEIJICHHBIX MBIIICYHBIX BOJIOKOH

Pa3znen 16 buomenununa u ououHdopmaTuka

26

IIpuMeHeHne OHMOMEXaHMKH B poOoToTexHUKe. bHoMexaHmka
WHXXEHEPHAsI, METUIIMHCKAsI, dProMeTprIecKasl.

MogpenmupoBanue «l3ydeHne OMOMEXaHWKHM IBIDKCHUS HA3E€MHBIX
JKUBBIX OPTaHU3MOBY.
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27

Oco0OeHHOCTH BO3/ICHCTBHS 3JIEKTPOMArHUTHBIX U 3BYKOBBIX BOJTH Ha
opranusm uenoBeka. [lonsatue "Onureneruxa. [lonarue
"buonndopmaruka"

Pa3nen 17 BuorexHosorus

28

[MonoxutenbHbIE W  OTPHULATENHHBIE CTOPOHBI  HMCIOJIH30BAHUS
MHUKPOOPTaHM3MOB B  IMPOMBIIIJICHHOCTH, CEIbCKOM  XO3SICTBE,
MeAWIMHE, OBITy. OTambl TI'eHHO-MHXXCHEPHBIX MaHUITYJISIUH.
3HayeHUe TEHHOW WH)KEeHepuH. [loJIOKUTEeNbHBIE U OTpHIATEIHHBIC
CTOPOHBI HCToNb30Banust [ MO

Pasznea 18. buocdepa, sxocucrema, nomyJasius

29

Oxonoruueckue nupamunbl. MonenupoBanue "CocTaBlIeHUE CXEM
nepefaurd PHEPruM B MUIIEBBIX Iersax'. PelieHue 3KOIOTHMYECKHUX
3a/71a4 M JKOJOTUYECKUX CHUTyaIuii. buopasnooOpas3ue BHIOB. 3aKOH
FeHeTHYECKOro paBHOBecus Xapau-BaiinOepra

Pazgen 19. DxoJiorusi U BJHUSIHHE 4YeJI0BEKA HA OKPYKAIOLIYIO
cpeny

30

['moGanpHOE MOTEIUIEHUE: MPUYMHBI, TOCJIEACTBUS, MYTH PELICHUS.
Okonornueckue mnpobnemel PecryOmukn Kaszaxcran u mytw ux
pemrenus. 3ader 3a y4eOHBIH rox

UTOoro

60 52 8

3. Pe3yabTarhl 00y4eHHsI H KPUTEPHH OLIEHKH

Ne

Conep:xkanue
pasaena

Pe3yabTar 00y4yeHus

Kpurepum ouenku

Pazgen 1. Mosiekyasipasi 0MoJiorust 1 OMOXuMHS

1

3HadueHne BOABI NI KWM3HHM Ha 3emiie. | 1) OueHHWTh 3HAUECHUE U

Knaccugukanms YII€BOAOB: | QpyHKIMK
MOHOCaXapHIHbl, Jcaxapybl, | HEOPTaHUUECKUX U
HOJIMCaXaPUIBL. XuMHUeCKasl | OpTaHMUECKUX  BEILECTB
ctpykrypa. CBolictBa W  (GYHKIOHS | IS )KU3HU.

YIIIEBOJOB. Penyuupytroniue u|2) IIpoBoauTs
HepeayLUpYIOLIME caxapa. 9KCIEPUMEHTHI 1o
JlaGopatopuast pabora "VccrmenoBaHue | ONpeaeICHUIO
BOCCTaHOBUTEJILHOM CHOCOOHOCTH | OPraHMYECKHUX BELIECTB.
peAyLUpPYIOIINX ¥ HEpeAyHHPYIOLINX

caxapos".

CTpYKTYpHBIC KOMIIOHCHTBI JIUITHJIOB.
CeoiictBa ®  (YHKUUH  SKUPOB.
Knaccudukaiuss 0OIKOB 10 COCTaBY
(TIpocThie, CHOXHBIE) U O (HYHKIIASIM.
CrpoeHrne W ypPOBHM CTPYKTYpHOH
opranuzanuu OenkoB. JleHaTypaiust u
peHaTypaIus OCJIKOB;

JlaboparopHast ~ pabota  "Bnmsxue
pasnuYHbIX yciaoBui (Temnepatypa, pH)
Ha CTPYKTYpy O€IKOB".

Coneprxanue OeKoB B
OHMOJIOTMYECKNXO0BEKTAX.
JlaboparopHast pabora "OmnpeneneHue
colepKaHusi OCJKOB B OHOJOTHUECKUX

oObekTax".
Crpoenue MOJIEKYJIBI
JIe30KCHPHOOHYKICHHOBOI KHCIIOTBI

1) Ob6wsacHseT GyHIaAMEHTAIHLHOE
3HaueHUE BOJBI JUISl JKH3HH Ha
3emiie; CBOMCTBA TEHETHYECKOTO
KOJIa;

2) KimaccudumupyeT yrieBoIb 1o

UX  CTPYKType, COCTaBy H
(HyHKIHSIM;

3)  OnuceiBaeT  XUMHYECKOE
CTpoeHHEe © (YHKIUH JKUPOB;
nporecc peruMKanuu

JIC30KCUPHOOHYKIICHHOBOM

KHACIOTHI Ha OCHOBE MPaBUI
Yapradpda;  TpaHCKpUNLIHIO H
TPaHCIIALUIO B mpouecce
OnocuHTe3a OeJIKa;

4) Uccnenyer BIIUSIHUE
Pa3IMYHBIX YCIIOBUM Ha
CTPYKTYpPY OC€IKOB;

5) Omnpenenser peaynUpPYIONIHE
U HEpeoyUUpYIOUIHEe  caxapa;
OeNKH 10 WX CTPYKTYpE, COCTaBy
u  QyHKIUAM; coJiepiKaHue
OenkoB B OHMOJIOTHUYECKUX
00BEKTax;

6) Pazmuuaer cTpoeHHE W
hyHKIIIN THUTIOB MOJICKYT
PUOOHYKJIEUHOBOW KUCIOTHI;

7) YcTaHaBIMBAET CBS3b MEXKIY
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(AHK). Crpykrypa
JIe30KCUPHOOHYKIICHHOBOH KHCIIOTBI
(mepBu4HAasT W  BTOpPHYHAS  IICTIH).
OyHKIMN MOJICKYJIBI
JIe30KCUPHOOHYKIICHHOBOH KHCIIOTBI
Mexanusm peIuIMKanuu
J€30KCUPUOOHYKIICMHOBOH ~ KHCJIOTHI.

OxcnepumeHTsl Mesencona u  Crans.

IlpaBunma Yapradda. Crpoenue wu
(OYHKIMH  MOJICKYJT PHOOHYKICHHOBOMH
KHCIIOTBI (PHK). Martpuunas
pUOOHYKIIECHHOBAS KHCJIOTA.
PuGocomnas PUOOHYKIIEUHOBAs
KUCIIOTA. TpaHcnopTHas

pubonykienHoBas kuciota. CxoncTea u
pasauyusi B CTPOCHHU  MOJEKYJ
JIC30KCUPUOOHYKIICMHOBOW KHCJIOTBI W

PpUOOHYKIIEHHOBOH KHCIIOTHI.
TpaHnckpunus.

[MocTTpaHcKpUNIIMOHHAS MOAUDUKAIIHS
npe-M  pUOOHYKJICHHOBAash  KHCJIOTA.
Orarpl TPaHCIISIIIHH. CaoiicTBa

TCHCTUYCCKOI'O KOJJa

CTPYKTypoi
JIC30KCUPHOOHYKIICMHOBOM
KHACJIOTBI ¥ €€ BBINOIHICMOM
¢dbyHKUMEH;

8) CpaBHHBaeT CTpOEHHE
MOJIEKYT pUOOHYKIICHHOBOH
KHCIOTHI u

JI€30KCUPHOOHYKICHHOBON
KHUCJIOTBL

Pazgen 2. Kiierounas omoJjiorust

2

OcoOeHHOCTH CTpOeHUsA | (DYHKIIUH

opranonsioB B KieTke. OCHOBHBIC
KOMITOHCHTEI KJICTKHU: KJIETOYHAS
CTEHKa, IUIa3Marhdeckas MeMOpaHa,
HUTOIIIa3Ma H ee OpTaHOWIBI

(HemeMOpaHHBIE, OJHOMEMOpaHHBIC U

nBymeMmOpannsie).  SAnpo. OcHOBHBIE
¢$byHKIHMN KOMIIOHEHTOB KIIETKH.
B3aumocBa3p  MeXIy — CTPYKTYpOH,

CBOWCTBAMHU W (YHKLUHMSIMH KICTOYHOU

1) Hccnenosath
MONTYIPOHUTIAC
MOCTh MEMOPaHBI.

1) OObsicHIET  OCOOCHHOCTH
CTpOCHUS U QYHKIIUU OPTaHOH]IOB
KIICTKH, BUJIMBIC ot
AIEKTPOHHBIM MUKPOCKOIIOM;

2) OmnpenmensieT CBI3b MEKIY

CTPYKTYpOW,  CBOMcCTBaMH U
hyHKIUIMEI KIJICTOYHOH
MEMOpaHBI, HCIIOJIB3YSI
KUIAKOCTHO - MO3aNYHYIO
MOJICTIb.

meMOpanbl.  JKunkokpucramuimueckast | 1) CpaBuuBare kieTkd | 1)  Omnpemensier W ONKCHIBAET
MOJIEITh MeMOpaHBI. DyHKIMH | IPOKAPUOT B DYKAPHOT. OCHOBHBIE KOMIIOHEHTBI KJIETOK C
MeMOpaHHBIX OeiKkoB, (PochoIumuIos, HCIIOJIb30BAaHUEM
TJINKOTPOTEHHOB, TITUKOJIUIHOB, MUKpodoTorpaduii;
XoJiecTepoa. 2) OrmpenmenseT W  ONUCHIBACT
JlaGoparopHast ~ pabota  "Bnmsxue (hakTHUeCcKuit pasmMep
pa3nuyHbIX (QaKTOpOB Ha MeMOpaHy KOMITOHEHTOB KJIETOK.
KIIETOK".
Oco0CeHHOCTH CTPYKTYpHl W (DYHKIIHH
KJIETOK OaKTepui, rpudOB, pacTeHUH H
YKUBOTHBIX

Pasznea 3. Ilutanne

3 ®dakTopel W yCJOBUS, BIUsOmUE Ha | 1) [InanupoBats | YcranaBnuBaer B3aUMOCBSI3b
AKTUBHOCTb (hepMeHTOB: pH; | sxcnepumeHT 1O | MEXAY CTPYKTypoi M (QyHKIHEH
TeMIIeparypa; KOHIICHTpAIHs | OCOOCHHOCTSIM TIpoIlecca | XJIOPOIUIACTa;
cyOctpara, QepMmMeHTa, WHTUOWTOpa H | IUTAHUA pactenuii, | OObsICHsET MPOLIECCHI,
aKTUBATOPA; 3allUCBIBAaTh PE3YNbTAaThl | MPOTEKAIOUINE TPH  CBETOBOM
JlaGopatopnass ~ pabota "Bnustane | u dbopmynupoBath | Gase dorocuntesza; 3)O0bICHICT
pa3IMYHBIX YCIOBUH HAa aAKTUBHOCTH | BHIBOJEI. IpPOIIeCChl, MPOTEKAIoNNe MpH
tdhepmeHTOB". CrTpyKTypHBIE TEMHOBOH ¢aze poTocuHTE3A.
KOMITOHEHTBI ~ XJIOpoIplacTa ®W WX | 2) Ormpenensrb
¢yaknuu.  [lurmeHTsl  (OTOCHHTE3a. | BO3JEHCTBHE Pa3THYHBIX

3navenue Rf.

JlaGoparopHast paborta "HcciemoBanue
COZIepKaHUS MIMTMEHTOB ()OTOCHHTE3a B
KJIETKAX Pa3IUYHbIX pacteHui".

(bakTopoB Ha aKTHBHOCTb
(hepMeHTOB.
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CseroBas ¢aza ¢doTrocuHTE3A.
dorodochonupoBanue. TemHoBas daza
(dhotocunTtesa. [{ukn KanppuHa.
XemocuHTe3. CpaBHEHHE IPOIECCOB
(hoTOCHHTE3a M XEMOCHHTE3A.

Pa3nen 4. Tpancnopr BelecTB

4 Crpoenne u (yHkiuu remornoduna u | 1)CucreMaTu3upoBarth 1)  PaccunTeiBaeT  3HAYCHHE
MHUOTTIO0MHA YeJIoBeKa. KpuBbie | pa3Hbie THIBI TPAHCTIOPTa | OTHOIICHUS BEJTUYMHBI
JUCCOLHMAIIH KHCIIOpoJia JUIsl | BEILECTB. pearupyeMoil  TOBEPXHOCTH K
remMornsoOMHa W =~ MHODJIOOMHA Yy o0BeMy;
yenoBeka.  BnusgHHME — COOTHOIIEHHSA 2) CpaBHMBacT MEXaHU3MBI
IUIOIAAX ITOBEPXHOCTH K 00beMy Ha | 2) OOBSICHATP MEXaHHW3M | TACCUBHOTO u
CKOPOCTb T dysum. 3HaueHue | pa3HbIX TUTIOB | aKTHBHOTOTPAHCIIOPTA;
OTHOIIEHUS BEJIWYHMHBI TIOBEPXHOCTH | TPAHCIIOPTA BEIIECTB. 3)O0bscHsET KpUBBIE
KJIETOK 3PUTPOLUTOB K 00BEMY; JUCCOLMAIMM  KUCIOpoda  JUIS
JlaboparopHast pabora "OmnpeneneHue reMOrJIoOMHAa M MHOIJIOOHHA Yy
OTHOIIIEHUSI BEIMYMHBI TOBEPXHOCTH K B3pOCIIOTO opranmsMa u
00BbeMy KIETKH". aMOpHoHa; MeXaHU3M
MexaHu3M MacCHBHOTO —TPaHCIOPTA: MacCUBHOTO TPaHCIOPTa;
NpOCTOi TpaHCopT, Auddy3us yepes MEXaHN3M TpaHCIOKAIUN
MeMOpaHHBIE KaHaJbl, OOJeryeHHas BEILIECTB Yy PaCTEHHIA;

T dyszust. CYIIHOCTh CHUMILIACTHOTO,
MexaHU3M TpaHCIOKAIIMA BEUIECTB Y arnoIIIacTHOTO, BaKyOIISIPHOTO
pacTeHui. CHUMILTIaCTHBIH, MyTeN TpaHCIOPTa BEILIECTB;
aroIJIaCTHBIM,  BaKyOJSIPHBIA  TIYTH MEXaHU3M  Pa3IM4YHBIX  THUIIOB
TPaHCIIOPTa BEIIECTB M HX 3HAYCHHE. TpaHCIIOpTa  BELIECTB  4epe3
Tunsl  TpaHCmOpTa BEWIECTB  4epe3 KJIETOYHYIO0 MeMOpaHy;
KJIETOUHYIO MEMOpaHy 4) Omnpenenser poiab AaKTUBHOIO
TpaHCIIOpPTa B  TOAJACPKaHUU
MEMOpPaHHOI0 IIOTEHIHAIA.

Paznea 5. /Ibixanue

5 Crtpoenue u ¢ynkunu | 1)O0BACHATD 3HAUCHHUE 1) OmnwuceBaeT CTpOEHHE H
aneHo3uHTpudocHopHOA KHUCJIOTHI | aiecHO3UHTpHUGoCchaTa ¢byaxkmum  aneHo3uHTpHdOchaTa
(ATD). Cunres | (ATD); (ATD); Buasl MeTabOIM3MA;
aneHo3uHTpUpochopHOH KHCIOTBHI: 9Tamnbl YHEPreTUYeCKOro OOMEeHa;
JTambl  a’poOHOTO H  aHadPOOHOTO kT KpeOca;

pacmajia TIroKo36l. Buasl MeTabonm3ma.

Otambel  JHEPreTUYECKOro  OOMeHa.
CTpyKTypHBIE KOMITOHEHTBI
MUTOXOHAPUA W WX  (PyHKUIUH.

B3auMOCBSI3b CTPYKTYpPBI MHTOXOHAPHIA
U TIPOIECCOB KJIETOYHOTO JIBIXaHUS.
Huki Kpebca. OcCHOBHBIE u
MIPOMEKYTOUYHBIC COCAMHEHHUS LHMKJIa U
OPOAYKTB  pEakiMu.  DIIEKTPOHHO-
TPAHCHOPTHAS [eMb. 3HAYCHUE IS
OMOJIOTHYECKHUX CHCTEM.

2) OOBSICHATL MEXaHU3M
KJIETOYHOTO JIBIXaHUS.

2) CpaBumBaer cunTe3 ATD B
a’3poOHOM u aHa’poOHOM
JIBIXaHUY;

3) VYcraHaBimBaeT B3aMMOCBSI3b
CTPYKTYpbl ~ MUTOXOHIpUH |
MPOLIECCOB KIETOYHOTO IbIXaHUS.

Pa3gen 6. Boinesaenue

6

Abcopbuus u peabcopOrust.
Ob6paszoBanue Moun. Perymsmus oOmena
BoAel. Opramel wMumeHn. O¢deKT
JEHCTBUSL. lNunodynkums.
lunepdynxms. UckyccTBenHOE
OYMIIIEHNE KPOBU M JAPYTUX XKHUIKOCTEH
94eJI0BEYECKOTO Tena. [MpuHIUI

1) AHanu3upoBaTh
¢byHKINU MOYEK B
nporuecce OYHIICHUS

KpOBHU YCJIOBCKA.

1)O0BscHseT MEXaHU3M
¢unpTpanu W oOpa3oBaHHA
MOYH;

2)O0BscHsET poib
AHTUANYPETHYECKOTO  TOPMOHA

(AAD') B perymsanuna ypoBHS BOIBI
B OpraHu3Mme.
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JNEeHCTBHS auanu3a. MeTonsl IHaan3a:

MIEPUTOHEATHHBIH, TEMOTUAINS.
XpoHuueckas novyeyHas
HEJ0OCTAaTOYHOCTb. Tpancruiantanus
mouyek u auanm3. llpenmymiectBa u
HEJTOCTATKH.

2) 3HaThb  TPUYUHBI
HapyIICHUS (QYHKIUH
MOYeK.

1)O0BsCHIET MEXaHU3M JTUANTH3A,;
2) OObsCHACT MPEHMYILECTBA HU
HEJOCTaTKH TpaHCIUTAHTAIIUN
MOYEK U THaIn3a.

Pa3zgen 7-8. Kierounslii nukja. PasMHoxeHue

7-8

T'ametorenes y pacTeHUd M KUBOTHBIX.
I'ameTsr. Cragnu ramMeToreHesa.
CrnioporeHe3 ¥ raMeTOreHe3 y pacTeHUH.
Bo3nukHOBeHHE OHKOJIOTHYECKUX
HOBOOOpa30BaHUM. DakTOopHI,
CIOCOOCTBYIOIIIUE BO3HUKHOBEHHIO
IpeapakoBbIX cocTtosHUM. CrapeHue.
Teopumr 0  mporecce  cTapeHus.
l'amerorenes. Cramuum TaMeToreHesa
yenoBeka.Pazmmuns MEXTY
CIIEPMAaTOTEHE30M u OOTE€HE30M.
CpaBHeHHe cliepMaToreHe3a HoOTeHe3a.

1) Onpenenutb 3HaYCHHE
KIETOYHOTO  [HUKIa B

1) OOBsCHIET  OCOOCHHOCTH
(bopMHUpPOBaHHs TAMET y PacTCHUI

Pa3MHOKEHUH U | ¥ )KUBOTHBIX
pa3BUTHH KUBBIX | pa3IU4dus
OpTaHH3MOB. MEXyCIIepMaTOreHe30M 17§
OOTEHE30M;
2) AHanusupyet CXeMy
ramMeToreHesa y 4ejoBeKa.
2)3HaTh MEpBI mo | 1)O0BscHsET BO3HHKHOBEHHE
npoUIaKTHKE OHKOJIOTHYECKHX
OHKOJIOTUYECKUX HOBOOOpa30BaHUI
3a00JIeBaHUH. HEKOHTPOJIUPYEMbIM  JICTICHUEM
KJIETOK;

2)O0BCHSIET IPOIECC CTApCHUSI.

Pa3nea 9. Poct u pazButne

9

CTBONOBBIE  KJIETKHA:  TOHATHE U
CBOICTBa (camooOHOBIICHHE,
muddepennuanus). Bumsl CTBONOBBIX
KIIETOK: SMOpHOHATIBHEIC u
COMaTHU4YEeCKHe. IIpakTrueckoe
WCTIIOJb30BaHNE. DTUYCCKUIA ACTICKT.

1) 3HaTh HpaKTHIECKOE
MPUMEHEHHE  CTBOJOBBIX
KJIETOK B METUIIHHE.

1) OO0BscHIET mporece
CTeIUATN3AIUH CTBOJIOBBIX
KIIETOK;

2) OOBsCHICT TPAKTHIECCKOE

IIPUMCHECHUEC CTBOJIOBBIX KJICTOK.

Pazgen 10. 3aKk0HOMEPHOCTH HACIEACTBEHHOCTH M M3MEHYNBOCTH

10

MonaundukanuoHHas
Bapuanuonnsie  psabl
MPU3HAKOB.
JlaGopatoprnass  pabora  "UzydeHme
MOIU(DUKAIIMOHHOMN W3MEHYHUBOCTH,
MOCTPOCHUE BAPHUAIIMOHHOTO psiga |
kpuBoii".  lIMTONOTHMYECKHE  OCHOBBI
HACJIeIOBaHUSA MPU3HAKOB.
HesaBucumoepacnpeenenue XpoMocoM
npu  JAWTHOPUIAHOM  CKPCIIMBAaHUHU.
HacnenoBanme, CHEIJIEHHOE CIOJIOM.
MHoxecTBeHHBIE — ayuienu; PemieHue
3a/1au.
XpoMocoMHast
HACJIEICTBEHHOCTH.
3aKOHOMEPHOCTEN
MIPU3HAKOB B pe3ynbraTe
KPOCCHHIOBEpa. BzaumoneiictBue
AUICNBHBIX W HEaJUICNbHBIX TCHOB.
Onucras. KomnnumMeHTapHOCTD.
ITonumepus. Teopust mytanuu Xyro Jie
Opu3za. CrnoHTaHHBIE u
WHAYIUPOBaHHBIE MyTaluu. TOYCUHBIE,
XPOMOCOMHBIE, T€HOMHBIE, SIEPHBIE U
[UTOIIa3MATHYECKHE MyTallny.
MogenupoBanue "CocraBieHue
KapuorpaMMbl XPOMOCOMHOT'O Habopa
YeloBeKa. Wzyuenue TE€HOMHBIX
MmyTanmi". XpoMOocOMHbIE 3a00JIeBaHUs
YEJIOBEKa, CBA3AHHBIE C AHOMAJBHBIM

U3MCHYHNBOCTbD.
HN3MCHYNBOCTH

Teopus
Hapymenue
HACJICTOBAHUS

1) 3HaTh  OCHOBHBIC
3aKOHOMEPHOCTHU
HACJICJICTBEHHOCTH IyTEM
peleHus 3a1a4.

Hccnenyer 3aKOHOMEPHOCTHU
MOIU(DUKAIIMOHHON
W3MEHYHMBOCTH;

2) IlpuMeHSeT IUTOIOTHYSCKIE
OCHOBBIIUTHOPHIHOTO
CKpEIBaHUs, HACJIC/IOBaHUS
MIPU3HAKOBCIICTIIICHHBIX C TOJIOM
¥ MHO>KECTBEHHBIN aJUIeTN3M MPH
pelieHny 3a1adg;

3) CpaBHUBaeT B3aUMOJICHCTBHE
QUIeNbHBIX W HEaJUIeIbHBIX
TCHOB.,
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KOJIMYECTBOM  XpOMOCOM.  [IpoekT
"T'enom denoBeka". CeKBEeHHPOBAHUS
FCHOMHOM  J€30KCHUPHOOHYKICHHOBOMH
KHCIIOTHI ~ 4YeJOBEeKa. buonorudeckoe
3HaYeHHe UCCIEeAOBaHUM, POBEAECHHBIX
B paMKax IMPOeKTa

2) 3HaTh TNPUYMHBI U
MOCIEACTBUS MYyTaIUil.

1)Ha3eiBaeT OCHOBHBIE
MOJIOKEHUST TEOpUU  XYyro e
®pusa;

MPUYUHBI MyTareHesa u
TUTBIMYTAIINA;

2) OmnuceiBaeT XPOMOCOMHBIC
3a00JIeBaHUsA yeIoBeKa,
CBSI3aHHBIC C aHOMAIIUSAMHU YHCIA
XPOMOCOM (ayTocomHbIC
UTIOJIOBEIE);

3) OO0bscHSET 3HAYCHHE

npoekrta"l'eHoM yenoBeka'.

Paznen 11-13. DBo1roniMOHHOE pa3BUTHE.
OcHoBblI cesiekunn. MHOrooopasmue KMBbIX OPraHU3MOB.

11-
13

Bzaumocss3b MCKOY HaCHCZ[CTBCHHOﬁ

M3MEHYHBOCTHIO u JBOITIONINEH.
HacnencTBeHHass ~ M3MEHYHBOCTH — —
ocHOBa H3Bomouud. KoMOuHaTHBHAS
W3MEHYHBOCTE, MyTallny.
EctectBennbii  oroop. bBopnba 3a
CYyILLIECTBOBAHHUE. Hpeiid TEHOB.
[NomynsiuoHHbIe BOJIHEI.
JlokazaTenbcTBa JBOJTFOIIHH.
CpaBHUTENHFHO-aHATOMHYECKHE.
OMOpHoIOTUYeCcKHe.
ITaneonTONOrMYECKHE.
buoreorpaduueckue. Buoxumuueckue.
Crioco06sr BUA000pa30BaHUSI.
MexaHu3MbI BUA000pa30BaHUS.
N3onupytromue MEXaHU3MBbI
BUI000pa30BaHuUsI. Ponp
PenpOAYKTUBHOM M30JISIIAN B
BUoOOpazoBanuu. [lomummonauss |
rudpuau3anys. JTarbl aHTPOTOTeHe3a.
IIpoaHTponsLI. ApXaHTpOIBI.

ITanmeoanTponsl. HeoanTporbl. CriocoOb1
VITydIIeHHAS CEJbCKOX03AHCTBEHHBIX
pacTeHHii M KUBOTHBIX C IIOMOIIBIO
METOJIOB  CeleKIuu. [ mOpuau3arus
(ckperuBanue). [Mommrmonawms.
HckyccTBeHHBIMMYyTareHes. OTamnbl
(opMupoBaHUS KHW3HM Ha  3emIe.
duroreHeTHYECKre JIEPEBbSL.
Kmamorpammer. Ilorstue "Ilocnmemnuit
VHHUBEpCANbHBIA  oOmmid  mpenok".
MogenupoBanue "CocraBieHue
kimagorpamm”.  Pazmmuneie  opMer
(dunorenernyeckux  kKapr.  Omimuus
KIagorpaMM ¥ (UIOTCHETHYECKUX
JIEPEBHEB. DJBONIONMOHHOE 3HAYEHUE
KIagorpaMM ¥ (HIOTEHETHYECKHUX
JICPEBHEB.

1) 3uate  ocHoBHBIE | 1)O0BsCHSET B3aUMOCBS3b

HOJIOKEHHUS TEOPUU | MEXKIY HacJeICTBEHHON

9BOJIFOLIMU. U3MEHUYUBOCTHIO UIBOJIIOLUEH;
2)AHanu3upyet (akTopsl,
BIIMAIOLINE Ha nporecc
SBOJIOINN; 3)Ananmmsupyet
JTIOKa3aTeNIbCTBA IBOJIOIIH.

1) JlokaseiBath oTambl | 1)Ha3wiBaer CHOCOOBI

IBOJIIOLMM  KM3HM  Ha | BUAOOOPA30BaHMUS; 3TaIbl

3emite. aHTPOIIOTCHE3A;
2)Knaccupunupyer  OCHOBHBIC
MEXaHU3MBI BUA000Pa30BaHHUS;
3) PackpriBaer CIIOCOOBI

VITy4IIECHUSICEITECKOX 03 HCTBCHH
BIX PACTEHHUA W JKUBOTHBIX C
MIOMOIIBIO0 METOJIOB CEIJICKIHH;
4)CpaBHUBaET KJIAIOTPaMMBI |
(bUoreHeTHYECKIE JICPEBhSI.

Paznen 14. Koopaunauuss u peryasius
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14 Crpoenue HEPBHBIX kinetok. | 1)  3mateh  mexanusM | OnmchIBacT u 00BsCHSET
MeMmOpanHblldi moTeHIMAA. IloTeHIran | KOOpAHHAILIUN U | MHUIIMAUI0O W TPaHCMHUCCHUIO
JneictBua. HUIMANMg U TPAaHCMUCCHUSI | PETYISIUU. MOTEHIIHANIA JIeUCTBUSA B
noTreHIMana  gaewicreusa.  llepemaua MUCJIMHU3UPOBAHHBIX  aKCOHOB
WMIIyJbCa BJOJb aKCOHAa HeWpoHa. HEUPOHOB;

PedpakrepHblii mepuog U €ro  poJib. 2) O0bscHsET 3HAYCHHE
[IpeumymectBa MUEIIUHU3AIUU pedpaktepHoro  mepuomga M
HEHUPOHOB. CpaBHeHue MUEIIMHOBOW 000JIOUKH;
MHUCTUHU3NPOBAHHBIX u 3) OObsIcHIET CTpOEHHE U
HEMHUEINHU3NPOBAHHBIX HEHPOHOB. (YHKIIMU CHIHHOTO W TOJIOBHOTO
Crpoenue LUEHTPAJIbHOM  HEpBHOU MO3ra;

cucrembl. CrtpoeHue u  QyHkuuu | 2) OOBIACHATH cHUCTEMBI | 1)YcTaHaBIMBaeT  B3aUMOCBS3b
rojoBHOro mMosra. CrpoeHue U GyHKIUH | yrpaBieHUs B OHOJIOTHH. | CTPOEHHUS u GbyHKIUHN
CIIMHHOTO Mo3ra. Bunsr XOJIMHEPTHUUECKOT0 CUHATICA;
MEXaHOPELENTOPOB. Peaxmus 2)OnuceIBaeT peakiuo
MEXaHOPELUENTOPOB  Ha  M3MEHEHUs MEXaHOPELENTOPOB (Tenbua
pazapaxuTeneii Ha TNpUMEpEe  Telell [aywan) Hapa3IpakuTeINn;
[Maynan. B3auMocBsI3b  CTPOCHUS U CUCTEMBI yIpaBIeHUS B
(YHKIIMK XOJNUHEPTUYECKOTO CHHAIICA. OMOJIOTHH.

MexaHu3M CUHANTHYECKOW Mepenadn Ha

npuMepe XOJUHEPrUUecKoro CHHarca.

CucteMbl yIpaBleHHsS B OHOJIOTHHU.

Ilonsatne '"cuctemsl ympaBicHHS' B

ouonorun. OCHOBHBIE  KOMIIOHEHTBHI

CUCTEMBI YIpaBICHHS. [MpusnMn

0o0OpaTHO CBSI3U Ha mpuMepe

PEeTYNHpOBaHUS  TEMIIEPATYPhl/YPOBHS

YIJIEKHUCIIOT0 ra3a/TIioKO3bL.

Paznen 15. JIBukeHue

15 Crtpoenue nornepevyHo-nonocaroit | 1) Marepnperu- 1)Uccnenyer  yabTpacTpyKTypy
MBIIIEYHON TKaHH. CrpykTrypa | poBaTh MOTIEPEYHOTIONOCATHIX MBIIIII;
Muo¢pudpuLIa (30HBI, JIUCKH, | YIBTPacTpyKTypy 2) OObscHseT MEXaHU3M
CapKoOMepHl, aKTHH, MHO3MH H Jp.). | OIEPEUHO-TI0I0CATON MBIIIEYHOTO  COKpAaIIeHUS  C
MexaHU3M COKpAaIIeHHs] MBIIIEYHOTO | MBIIIIEYHOW TKaHW Ha | MOMOIIBI0 TEOPHUH  CKOJB3SIINX
BOJIOKHA. T-cuctemMa  MBIIIEYHOTO | MUKpPOQOTOrpadHsX. HUTEH;

BojlokHa. CTpoeHMe, IOKaau3aluu | 3) YcranaBnuBaet CBSI3b
obmmue CBOICTBa OBICTPBIX u CTPOCHUS, JIOKAIU3AINHI U OOIITUX
MEJIEHHBIX MBITIIEYHBIX BOJIOKOH. THITBI CBOMCTB OBICTPBIX M MEAJICHHBIX
CKEJICTHBIX MBIIIEYHBIX TKaHeH MBIIIIEYHBIX BOJIOKOH.
OTHOCHUTEIILHO aKTHHA.

Pa3nea 16. buomennunna n 6monHgpopmaruka

16 [Ipumenenue OMoOMexXaHUKU B | 1) 3nate wuHTerpauumio | 1) PackpsiBaer IIPUMEHEHUE
pOOOTOTEXHUKE. BuomexaHuka | OHONIOTHH, (U3MKH ¥ | OMOMEXaHUKH BPOOOTOTEXHHKE;
WHXEHEPHAS (?K30CKeNeTOHbI, | MHDOPMATHKH. 2) OOBACHSAET MEXaHU3M PabOThI
poboToTexHHMKa H T.A.). buomexaHuka cepauma ¢ UCIIOJIb30BaHUEM
MEAMIUHCKAs (TpoTe3upoBaHue u 1p.). | 2)  OmnmchiBaTh  POJIb | AIEKTPOKAPAHOTPAMMBIL;
buomexanmnka aproMmerpuyeckas | bnomHpopmaTu BO3JIEIICTBHE 3JIEKTPOMArHUTHBIX
(omrrumm3arus u np.). MojenupoBaHue | KH. U 3BYKOBBIX BOJIH Ha OPraHU3M

OMOMEXaHUKH JIBYDKCHUS
JKUBBIX OpraHu3MOB".
IIpoBoasiast cucrema cepaua.
Mexanu3m ABTOMAaTUH cepaua.
CKopocTh TpoBejieHUs] BO30YKICHUS B
cepane. COKpaTHMOCTh  CEpIEYHOMN
MBIIIIBL.  DNIeKTpoKapAuorpadus, ee
JIMaTHOCTHYECKOE 3Ha4YCHUE.
MogenupoBanue "UccnenoBanme
JIMEKTPUIECKIX MIPOIIECCOB,
npoTekaronux B cepane”. OcoOeHHOCTH

"N3yuenue
Ha3eMHBIX

YCJIOBCKA, 3HAYCHHUEC OIIUT'CHCTUKNU

B W3YYEeHUHU MEXaHU3MOB
peTyIsuu TEHOB, HE
3aTparuBarIUMI

IOCJICa0BATCIIBHOCTD T'CHOB.
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BO3JICHCTBUS  DJIGKTPOMArHUTHBIX U
3BYKOBBIX BOJIH Ha OPTaHH3M YEJIOBEKa.
ITonsstne  "Dnureneruka".  OOImue
MIPEJICTABJICHUS 00 SMUTCHETHKE.
MonekynsipHble OCHOBBI SIHI'CHETHKH.
OnHUreHeTHISCKHe 3¢ deKThI y

YeIIoBeKa. OnureHeTHKa u
SMUTCHOMUKA. MeTtunmupoBanue
JIe30KCUPHOOHYKIICMHOBOH ~ KHCJIOTHI.
ITousTne "buonnapopmarnka".
[Ipumenenue WHCTPYMEHTOB

OroMH(OPMATHKH B HCCIIEJOBAHNH.

Pa3gen 17. buorexnoJiorusi

17

[lonoxxurenpHBIE ©  OTpPHUIATEIHHBIE
CTOPOHBI HCIOJIb30BAHUS
MHUKPOOPTaHU3MOB B ITPOMBIIIUIEHHOCTH,
CEJIbCKOM XO3HCTBE, MEIUIINHE, OBITY.
[Ipumenenne TILP. 3HaueHue
MOJIUMEPA3HOM IIEMHOM  peakiuu B
KPUMHUHAIUCTUKE, TP YCTaHOBICHUHU
OTIIOBCTBA, MEIULIMHCKOU TUArHOCTHUKE,
MEPCOHATTU3UPOBAHHOM MEIUIMHE,
KIIOHHPOBAHWW TE€HOB, CEKBEHHPOBAaHUHU
JHK, w™ytarene3e. OTambl TEHHO-
UHXCHEPHBIX MaHUMYJSAUUNA. 3HAUCHHE
reHHoM nnHxenepuu. [lonoxuTenbHbIE U

OTpHIIATEIILHEIC CTOPOHBI
UCTIOTb30BaHHS TCHETUYCCKHU
MOIU(DUITUPOBAHHBIX OpPTraHU3MOB
('MO). DTHYECKHE BOIIPOCHI
NPUMEHEHUS TCHETHYCCKH

MOIU(UITUPOBAHHBIX OPTAaHU3MOB,
[Ipumenenve ¢GepMEeHTOB B MEIHIIMHE,
XUMHH U TPOMBITINIEHHOCTH.

1) PackpeiBaeTr poyib
3HaYCHNE OMOTEXHOJIOTHU
B )KH3HU YEJIOBEKA.

1) HaspiBaeTr npemmyIecTBa H
HEJOCTaTKH

KHUBBIX OpraHHU3MOB,
UCTIOJIb3YEMBIX B OMOTEXHOJIOTHH;
ATHUYECKHE BOMPOCHI MPUMCHEHUS
TCHETHYECKU

MOJTUQUIIMPOBAHHBIX OPTaHU3MOB

('MO); BO3MO>KHOCTb
NPUMEHEHUS (dhepMeHTOB B
MeIHIINHE, XUMUH u
MIPOMBIIIIEHHOCTH;

2)OnuceiBaet 3HAYEHUE

MOJIUMEPA3HON ULEMHOM peakuuu
B TaKCOHOMHH, MEIUIIMHE W
KPUMUHAITUCTHKE;

3)O0BscHIET  dSTambl  I'€HHO-
WHXEHEPHBIX MaHHUITYJISITHH;
CII0COOBI MOJTyYCHHS
PEKOMOMHAHTHBIX
JIC30KCUPHOOHYKIICMHOBOM
KHCJIOTBI.

Pasznen 18. buocdepa, sxocucrema, nmonmyJasiuust

18

DKOJIOTUUECKUE MUPAMUIBL.
Tpoduyeckue ypoBHu. Turisl
B3aMMOOTHOIIIEHNH. MojenupoBaHue
"CocTaBJICHHE CXEM TIepeIadnl SHCPTHH
B IIMILEBLIX Henax".

Pemenne sxonornyeckux 3ajgad u
SKOJIOTHYECKUX CUTYAIHH.
Buopaznoobpasue BunoB. 3akoH
TEHETUYECKOr0 paBHOBECHS Xaliu-
Baitn6epra. CoxpaHeHue peIkux 1
HCYE3aI0IINX BUAOB PACTCHUHN U
JKUBOTHBIX.

1)PemaTs
9KOJIOTHYECKHE 33/1a4H U
IKOJIOTHYECKUE
CUTYyaIlUH.

1)YcranaBnuBaeT B3auMOCBSI3b
MeX 1y OnopazHooOpazueM u
YCTOHYMBOCTBIO 9KOCHUCTEM;

2) Pemaet sKooruaeckme
3a/1aum.

2) 3HaTh OCHOBHI
SKOJIOTHYECKOMH
KYJbTYpBHI.

1)CocTaBisieT Mpe3eHTAIAHN T10
0Mopa3zHO00pa3nI0 MECTHOM
9KOCHCTEMBI,

2)Mogemupyet "CxeMbl epeaadn
SHEPTHUHU B NMUILEBHIX LETsX".

Pa3zgen 19. Ikojorus u BINSIHUE YeJI0BEKAa

HA OKPYKAIIYI0 cpeay

19

['moGankHOE TOTEIUICHWE: TMPUYUHEI,
MOCTEICTBUS, MyTH peleHus.
MogenupoBaHue "KommbproTepHoe
MOJICTTUPOBAHKE 1J100aJIbHOrO

MOTCIUIEHHST KJIMMaTa'. DKOJOTrHUecKue
npobiemsl PecnyOnukn Kazaxcran wu
Ty TH UXPEIICHHUS.

1) PackpelTh BIHSHHE
YeIIOBeKa Ha
OKPYIKAIOIIYIO Cpery.

1) IIporHO3uWpyeT MOCIEACTBUS

rJI00ATLHOTO MOTETICHHS
KIIMMAaTa;

2) IlpuBomuT mnpuUMEpH IIyTeH
pernieHus JKOJIOTHYECKUX

npobsiem Kazaxcrana.
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7. IlepeyeHb JUTEPATyPhI U CPEACTB 00yUeHUSI

OcHoBHAA:

1. E.A. Ouxyp, XK.K. Kypmanranuesa, M.A. Hypraesa, buonorus. 10 knacc, Yacts 1,2.-Anmatsi:
Mexrtemn, 2019 r. https://www.okulyk.kz/10-class/#buonorus

2. H.T. AGmnaiixanoBa, A.M. KanbsibaeBa, A.M. [lapumbekoBa, buomnorus. 11 macc, Yacte 1,2. —
Anmatel: Mekrern, 2019 r. https://www.okulyk.kz/biologiya/

3. E. Oukyp, XK. KypmanranueBa, M. Hypraesa, buonorus. Jopucnuk 1, 2-kucum. Mekren, 2019.

JlonoTHUTEILHAS:

1. H.I'. Acanos, A.P. ConoBseBa, b.T. UOpaumosa, buosnorus, 10 kinacc.— Anmater: Atamypa, 2019r.

https://www.okulvk.kz/10-class/#buosorus

2. H.T. AoGmnaiixanoBa, A.M. KansibaeBa, A.M. IlapumbekoBa, buomnorus, 11 kmacc — AnmaTsl:

Mekrer, 2019r. https://www.okulyk.kz/biologiya/

CpencrBa o0y4yeHnus:

1. cipaBOYHO-MHCTPYKTUBHBIE TaOIHIIBI;
2. MyJIbTUMEUIHBIN IPOEKTOP;

3. IMIaKTHYECKHUE MATCPUAJIBL;

4. KOMITBIOTEPHBIN KJ1acc.

KonrtaktHas napopmanus
HperoaaBaTens

ten.: 87071341169

[Tynera JIrogmuna BiragumupoBHa

e-mail: raduga 0304@mail.ru
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