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1. ITosicHuTeIbHASA 3aIIUCKA

TumoBas yuebHass mporpamma pa3zpaOoTaHa B COOTBETCTBHH C MPUKa3aMu
Munuctpa obpazoBanusi u Hayku PecnyOnmmku Kaszaxcran ot 31 oxtsi6ps 2018
roma Ne 604 «OO0 yTBepXXIEHHUH TOCYAapCTBEHHBIX OO0IIE00s3aTENbHbBIX
CTaHIapTOB 00pa30BaHMs BCEX YPOBHEW 0Opa3oBaHus» U 0T § Hos10Ops 2012 roxa
Ne 500 «O0 yTBEep>KIEHUU TUIOBBIX yYE€OHBIX TUTAHOB HAYAJIBHOTO, OCHOBHOTO
cpemHero, oo1Iero cpeanero oopasoanus Pecryonmku Kazaxcrany.

Coucok  peKOMEHIyeMOW JIMTEPATypbl COCTaBIIEH Ha OcHOBe IIpukasza
Munuctpa obpazoBanus u Hayku Pecniyonuku Kazaxcran ot 17 masg 2019 roma Ne
217 "O0 yTBep>XJIeHUHU NepeuHs y4eOHUKOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB,
nocoOui U ApYyroi JTOMOJHUTEIBHON JIUTEpaTyphl, B TOM YUCJE Ha 3JIEKTPOHHBIX
HOCUTEIAX " .

Llenp: pa3BUTHE COBPEMEHHBIX OHOJIOTMYECKUMX 3HAHUHW M YMEHHHA Yy
oOyyaromuxcst; TOHUMaHUE CYLUTHOCTH, Pa3BUTHS U MPOSBICHUS KU3HHU HA Pa3HbIX
YPOBHSIX €€ OpraHU3alyy; OJAr0TOBKA BCECTOPOHHE Pa3BUTOM JIMYHOCTH, KOTOPAs
NIOHMMAET 3HaYEHUE )KU3HN KaK HAaUBBICIIEH [ICHHOCTU

3amaun:

1)  pacmupuTh 3HAYMMbICe OHOJIOTUYECKHE 3HAHUS W yMCHWUS,
ONPENEISIIOIIME POJIb YEJIOBEKAa B MPUPOJE HA OCHOBE NOHMMAaHUS 3aKOHOB €€
pa3BUTUS;

2)  TPUMEHSATh 3aKOHBI Pa3BUTUS U (PYHKIIMOHUPOBAHUS TPUPOABI B
KAaueCTBE OCHOBBI U CPEACTBA ISl IPUOOPETEHHSI HOBBIX 3HAHUM, UX JTAJIbHEUILIErO
pacUIMpEeHHs U YIIIyOJICHHUS;

3) dbopmMupoBaTh B IMpoOIECCE OBJIAJACHUS CHUCTEMOM 3HAHUW W OCHOB
HAay4YHOI'O MHPOBO33PEHHUS; TBOPYECKOW CAMOCTOSITEIBHOCTU W KPUTUYECKOIO
MBIILIEHUS, UCCIIEI0BATENbCKUX YMEHUH;

4)  pa3BUBaTh KauecTBa HMHHUIMATUBHOW JIMYHOCTH, ITO3BOJISIOIINE
CBOOOZHO OPHEHTHUPOBATHCS B OKPY’KAOLIEH NEHCTBUTEIBHOCTH, C TOTOBHOCTBIO
IPUHUMATh CaMOCTOSITENIBHBIE PELICHUS, CBA3aHHbBIE ATUYECKMMHU BOIIPOCAMU U C
JUYHBIM YYaCTHEM B COLIMATIbHOW KU3HU OOIIECTBA U B TPYAOBOH 1€ATEIbHOCTH;

5) pasBuBaTh y  OOydalOIIMXCS  HWHTCIUICKTyallbHBIE  YMCHHUS,
HEOOXOUMBbIE AJI IPOAOLKEHNUs 00pa30BaHusl M caMooOpa30BaHUsL.

B TtunoBoil mnporpamme no OHOJOTMU E€CTECTBEHHO-MATEMATUYECKOTO
HampaBJICHUsT TpeaycMoTpeHo 19 pasnenoB: «MonekysapHas OHOJIOTUS U
onoxumus», «Knerounas Owuonorus», «llutanume», «TpaHcmopT BemecTBy,
«Jlpixanue», «Bbiaenenue», «KimetouHsli muki», «Pa3sMHoxeHue», «PocT u
pa3BUTHE», «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH W M3MEHYUBOCTHY,
«OBOINIIOLIMOHHOE pa3BUTHE», «OCHOBBI CeleKUun», «MHOroodpa3ue MKUBBIX
opranusmoB», «KoopauHanusa u perynsuus», «/[puxenune», «buomenunuua u
ononHpopmaTuka», «buorexHomorus», «buocdepa, dKOocHCcTEMa, MOMYJIAIINAS?,
«JKOJIOTHUS U BIUSHUE YEJIOBEKA HA OKPYXKAIOLIYI0 CPEILy».

OO0beM yueOHOM Harpy3ku yuyeOHOM aucHUILIUHBI "buonorus" cocTaBiser
60 yacos. [IpeaycMoTpeHO MpoBeieHNE JTaA0OPATOPHBIX PAOOT U MOJICTUPOBAHUS.

[Ipu co3zganuu pabounx y4eOHbIX MPOrpaMM OpPTaHU3alUs TEXHUYECKOTO U

npodeccuoHanbHOro 00pa30BaHMs UMEET MPaBO:
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- BBIOMPATH PAa3IUYHBIC TEXHOJIOTUU OOYYCHHS, (POPMBI, METOABI OPTaHU3ALNU U
BUJIbI KOHTPOJISI y4eOHOTO MpoIiecca;
- pacrpenensaTb o0muid 00beM 4acoB y4eOHOTO BPEMEHHU Ha pasJeNbl U TeMBI (OT
00beMa 4acoB, BBIICJICHHOTO Ha U3yYSHHE AUCIUTUINHBI);
- 000CHOBAaHHO M3MEHSITh yUEOHYIO IPOTPaMMy B U3YUCHUU €€ TOPSIKA.

2. TemaTnuecknii JIaH TUCIHUAILIHHBI

HaumeHoBaHue pa3iesioB U TeM

KoandyecTBo yacoB

3agaTus

Bcero

TCOPECTHYCCKHUHE

Pasnea 1. MoJiekyasipHasi 0M0JIOTHsI M OMOXMMHS

* mpakTnyeckue

Tema 1. «3HaueHUEe BOAKI UIA )KU3HU HA 3eMIIE

N

Tema 2. Knmaccudukarysi yriaeBooB

Tema 3. Penyuupyroniye u Hepeayupyroume caxapa.
Jlaboparopnass pabora "HccnemoBaHWe BOCCTAHOBUTEIHHON
CIIOCOOHOCTH PEIYIUPYIONIMX U HEPEAYITUPYIONTHX caxapoB"

Tema 4. CTpyKTypHbIE KOMIIOHEHTHI TMNUI0B. CBOWCTBA U
(O YHKIMH )KUPOB

Tema 5. Knmaccudukarus 6€JIKOB IO COCTaBY.
Jlaboparopnass pabGorta "BnumsHWE pa3NMUYHBIX YCIOBUU
(Temneparypa, pH) Ha cTpykTypy O€aKoB"

Tema 6. Coneprxkanue 6€TKOB B OMOTOTHYECKUX O0HEKTaX.
Jlabopartopnast pabota "Onpezaenenne coaep:kanusi O€ITKOB B
OMOI0rMYecKnx o0beKTax"

Tema 7. CTpoeHne MONEKYIIbI J€30KCHPUOOHYKICHHOBOM
KHCITOTHI. MeXaHU3M PeTIMKAIUH J1e30KCHPUOOHYKICHHOBOM
kuciotsl (JIHK)

Tema 8. Ctpoenue u GpyHKIIUH MOJIEKYJT pUOOHYKIICHHOBOM
KHCJIOTEL. CXO/ICTBA M pa3Inius B CTPOCHUH MOJIEKYT
JI€30KCUPHOOHYKIICMHOBON KUCIIOTHI U PUOOHYKIENHOBOM
KHCJIOTHI

Tema 9. Tpanckpunuust. Jrtansl TpaHcasauuu CBoiicTBa
TeHETUYECKOro KoJa

Pa3zgen 2. Kiaerounas OmoJiorusi

10

Tema 1. OcoGeHHOCTH CTpOeHUS U (PYHKITUI OpraHOW/IOB B
KIIETKE

11

Tema 2. B3auMocBs3b MeX 1y CTPYKTypOil, CBOCTBaMU U
GYHKIUSAMU KJIETOYHONW MEMOpPaHHI.

JlaGopatopnas pabora "BnusHue pa3nuyHbIX (HaKTOpOB Ha
MeMOpaHy KJIeTOK"

12

Tema 3. OcobeHHOCTH CTPYKTYPHI U (PYHKIIUU KJIETOK
OakTepuii, TpuOOB, PACTEHUN 1 KUBOTHBIX

Pa3gen 3. Illutanue
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Tema 1. @akTOpsI U YCIOBHUS, BIUSIOLUINE HA AaKTUBHOCTh
dhepMeHTOB.

Jlaboparopnass pabora "BnusiHMe pazTUYHBIX YCIOBUW Ha
AKTUBHOCTH ()epMEHTOB"

14 Tema 2. CrpyKTypHBIE KOMIIOHEHTBI XJIOpOIUIACTa M HUX
¢dbyukaun. 3uadeHue Rf.
Jlaboparopnas ~ pabora  "HccnemoBaHue — conepikaHUs
MMUTMEHTOB (DOTOCHHTE3a B KJIETKAX Pa3IMYHbIX pacTeHUI"

15 Tema 3. CetoBast aza ¢porocuHTe3a.
dorodochoaupoBanme

16 Tema 4. TemuoBas ¢aza ¢porocunresa. [lukn Kanpuna

17 Tema 5. Xemocunrte3. CpaBHEeHHE MPOIecCOB (OTOCHHTE3A U
XEMOCHHTE32

Paznen 4. Tpancnopr BemecTn

18 Tema 1. Ctpoenue n GyHKIIUU TeMOTJIOONHA U MUOTIIO0MHA
YeJI0BEKA.

19 Tema 2. BnustHue COOTHONICHHMS TUTOIIAAH IIOBEPXHOCTH K
00BeEMyY Ha CKOpOCTh U y3un.
Jlaboparopnast pa6ota "OmnpeneneHrue OTHOIICHUSI BETUINHBI
MIOBEPXHOCTHU K 00bEMY KIICTKH"

20 Tema 3. MexaHu3M TPAHCIOKAIIMK BEMIECTB Y PACTECHUH.

21 Tema 4. CuMIUIacTHBIN, aNONJIACTHBIN, BaKyOJSIPHBIM ITyTH
TPAHCIOPTA BEUIECTB U UX 3HAUCHUE

22 Tema 5. MexaHu3mM @acCCUBHOrO TpaHcmoprta. Twurbl
TPAHCIIOPTA BELIECTB Uepe3 KICTOUHYI0 MeEMOpaHy.

Paznea 5. /Ipixanue

23 Tema 1. Ctpoenue u GyHKIIUN aaeHO3UHTPpUPOCPOPHOI
KucH0Thl (ATD). Cuntes ageHo3uHTpudocOpHOM KUCIOTHI

24 Tema 2. Buasl metabonu3ma.
Oranbl SHEpreTH4eckoro ooMeHa

25 Tema 3. CTpyKTypHbIE KOMIIOHEHTBI MUTOXOHJIPUM U UX
byHKIII

26 Tewma 4. Iuxn Kpebca

Pa3zneu 6. Boigeienue

27 Tema 1. AGcopbuus u peabcopbuus. OOpa3oBaHHEe MOUU

28 Tema 2. Perymsiiust oomeHa Boabl. Opranbl MUIIICHH.

29 Tema 3.  HckyccTBeHHOE OYMILIEHHE KPOBH U JIPYTHX
KHUAKOCTEH 4eJI0BEUECKOro Tela

30 Tema 4. XpoHuueckass TIO4Y€YHas  HEIOCTATOYHOCTb.
TpancnnaHTaius Mo4eK U AUAIH3

Pasznea 7-8. KinerouHsblii nukj. PasMHokeHHe

31 Tema 1. I'amerorenes y pacteHuil u ;kuBOTHBIX. CriOporeHes3
Y TaMETOTEHE3 Yy PACTECHUN

32 Tewma 2. Craiuu raMeToreHes3a 4ejioBeKa .

33 Tema 3. Bo3HUKHOBEHHE OHKOJIOTMYECKUX HOBOOOpA30BaHUH.
Crapenue.

Paznen 9. Poct u pa3Butue
34 | Tema 1. CTBOJIOBBIE KJIETKH: TIOHITHE M CBOMCTBA
Pa3znen 10. 3aKk0HOMEPHOCTH HACJIEICTBEHHOCTH U
H3MEHYUBOCTH
35 | Tema 1. MoauGuKaIHOHHAS H3MEHIHBOCTS.
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JlaGopatopnass pabGora "M3yuenue MoIUPUKAITMOHHON
W3MEHYHMBOCTH, TOCTPOCHUE BAPUAIITMOHHOTO psiJia U KpUBOK"

36 | Tema 2. LluTonmornueckue OCHOBBI HACJIEAOBAHUS IPHU3HAKOB.
Pemrenue 3agau

37 Tema 3. XpoMocoMHasl TeOpHUsl HACIEICTBEHHOCTU

38 Tema 4. BzanMmonelcTBie aJuIeILHBIX U HEAJUIEILHBIX T€HOB

39 Tema 5. Teopust myTtauu Xyro ae @pusa.

MoaenupoBanue "CocraBiieHne KapuorpaMMbl
XpOMOCOMHOTO Habopa uyenoBeka. V3yueHHE TEHOMHBIX
MyTanuin"

40 Tema 6. XpomocomHbIE 3a00JIEBaHUS Y€TIOBEKA, CBI3aHHBIC C
AHOMAJIbHBIM KOJTMYECTBOM XpoMocoM . [Ipoekt "I'eHom
yesnoBeka'

Pa3nes 11-13. DBosmoniuonHoe pazsutue OCHOBBI CeJICKIUH.
MHorooopa3ue ;KUBbIX OPraHUu3MOB.

41 Tema 1.B3anMocCBs3b MEXY HACJIEICTBEHHOU
M3MEHYMBOCTBIO U ABOJIIONIMEHN. [[oka3aTeabCcTBa SBOMIONUN

42 Tema 2. Dtanbl popMupoBaHUs KU3HU HA 3eMIIe

43 Tema 3. ®@unorenernueckue nepeBbs. KmamorpaMmel.
Mopnenuposanue "CocrapieHue KiagorpamMm”

44 Tema 4. CnoocoObl  BumooOpazoBaHus. MexaHU3MBI
BUI000pa30BaHUS

45 Tema 5. CriocoOBI yydIieHus CeTbCKOX03IMCTBEHHBIX
paCTeHI/Iﬁ U )KUBOTHBIX C IOMOIIIBIO METOA0OB CCIICKIINN

46 Tema 6. DTanbl aHTpONIOreHEe3a

Paznen 14. KoopauHanusi M peryJjsinus

47 Tema 1. CTpoeHHNE HEPBHBIX KIETOK

48 Tema 2. PedpaxTepHslii mepruoa u €ro poJib

49 Tema 3. CtpoeHue LIEHTPaJIbHOW HEPBHOW CUCTEMBI

50 Tema 4. Buasl MexaHoOpenenTopon

ol Tema 5. B3auMocBs3b cTpoeHHs U (YHKIUN
XOJIMHEPTUYECKOT0 CHHAICa

52 Tema 6. Cuctemsbl ynpaBjeHUsI B OMOJIOTHI

53 Tema 7. Ilepenadya ropMOHaIBHBIX CUTHAJIOB Y4epe3
MeMOpaHHBIE PEIENTOPHI

Paznen 15. JIBu:xeHue

54 Tema 1. CTpoeHHe MonepevyHo-moJI0CATON MBIIIIEYHOW TKAaHU

95 Tema 2. MexaHU3M COKpALIEHHS] MBIIIEYHOTO BOJOKHA

56 Tema 3. CrpoeHue, JOKamu3alMd W OOIIWE CBOMCTBA
GBICTpBIX 1 MCIIJICHHBIX MBIIIICYHBIX BOJIOKOH

Paznen 16. buomenuuuna u 6mouHgopmaTuka

57 Tema 1. [Ipumenenre OMOMEXaHUKH B POOOTOTEXHHKE.
MonenupoBanue "M3yueHne OMOMEeXaHUKH JBUKEHUS
Ha3E€MHBIX KUBBIX OPraHU3MOB"

58 Tema 2. [IpoBoasmias cucrema cepana. MexaHu3M aBTOMaTuu
cepaua

MopenupoBanue "VccienoBanue 3J1€KTPUYECKUX POLIECCOB,
MPOTEKAIONINX B ceprie”

59 Tema 3. OcobeHHOCTH BO3IEHCTBHSI SJIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH Ha OpPraHH3M YelIOBEKa

60 Tewma 4. [Moasrue "Onureneruka". [lousarue

7




"buonndopmaruka"

Pa3zgen 17. buorexnoJiorus

61

Tema 1. [lonoxuTenpHble U OTPULIATENIBHBIE CTOPOHBI
HCIOJIb30BaHUSI MUKPOOPTaHNU3MOB B IIPOMBIIIJICHHOCTH,
CEeIIbCKOM XO3sICTBE, MEJMIIMHE, OBITY.

62

Tema 2. [Ipumenenne noaumepasHon nenHoi peakiuu (I11[P)

63

Tema 3. Otanbl reHHO-NHKEHEPHBIX MAHUITYJISILIUH.

64

Tema 4. [TonoXuTEIBHBIE U OTPULIATEIIBHBIE CTOPOHBI
HUCITOJB30BaHUA '€CHETHUNYCCKHU MO,Z[I/I(bI/II_II/IpOBaHHBIX
OpPraHHU3MOB

Pasznea 18. buocdepa, sxocucrema, nonyasiust

65

Tema 1. Dxonoruueckue MUpaMuIbI.

MopaenupoBanue "CocTaBleHHE CXEM Nepeaayr YHEPTUU B
MUIIEBLIX Iengax'". Pelenne 3K0I0rnyeckKux 3aaa4d u
9KOJIOTHUYECKHUX CUTYyaIil

66

Tema 2. buopa3noo6pasue BUOB. 3aKOH Fr€éHETUIECKOTO
paBHOBecusi Xapau-BaitnOepra

Pa3

et 19. JKoJIorus U BJIANSIHUE YeJ10BEKA HA OKPYKAKILYI0
cpeny

67

Tema 1. I'mobansHOE MOTEILIEHHE.
MoaenupoBanue: "KoMnblOTEpHOE MOJIETUPOBAHKUE
rJ100aJIbHOTO IOTEIUIeHUs Kiiumara'

68

Tema 2. Dxonorudeckue npodsembl Pecriyonuku Kazaxcran u
IIYTHU UX PELICHUS

Bcero nmo pucnuniinne

60
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3. Pe3yabTathl 00y4eHHs] M KPUTEPUH OLEHKHU

HaunmenoBa Coaepixanue PesyabTatr
HHe pa3jeia pasaena o0y4eHus

Kpurtepun onenkn

Mouaeryasip 3HavYeHUE BOJBI JJIs 1) Ouenuts
Hast OMOJIOTUA | )KM3HHU Ha 3eMIIe. 3HA4YEHHE U
1 OMOXHMHUSA Knaccudukanus byHKIMN

MOHOCaXapuabl, OpPraHUYECKUX
JUcaxapuibl, BELIECTB JIJIs
MIOJINCAXapUBL. KU3HU.
Xumuyeckasi CTpyKTypa.
CaoiicTBa U pyHKIUS

YIJI€BOJOB!: HCOPraHN4YCCKUX U

1) OOBsicHsIET
dbyHIaMEHTATBHOE
3HAYEHUE BOJIBI JIS
JKM3HU Ha 3eMIIe;
CBOICTBA
TEHETUYECKOTO KO/Ia;
2) Knaccudummpyer
YTJIEBOJIBI TT0 UX
CTPYKTYype, COCTaBy U

YTJIEBOJIOB. byHKIUAM;
Penyuupyromme u 3) OnuceiBaeT
HeperyLUpYIOIIHe XUMHUYECKOE CTPOCHUE
caxapa. U QYHKIIUH KUPOB;
JlabopartopHnas pabota MPOIIECC PeTTUKAIIIT
"HccnenoBanue Ne30KCUPUOOHYKIICHH
BOCCTaHOBUTEJIBHOMN 2) IIpoBoauTh OBOM KHCJIOTHI Ha
CIIOCOOHOCTH AKCIIEPUMEHTHI 10 | OCHOBE MPaBUIT
peayIMPYIOMHUX U OTIPEICTICHUIO Yapradda;
HEpeIyIHPYIOIIHX OpPraHUYECKUX TPAHCKPHIIIIHIO U
caxapoB'. BEIIIECTB. TPAHCIISIIUIO B
CtpykTypHBIE nporecce OMocuHTE3a




KOMITOHEHTHI JINTTHUIOB.
CroiicTBa ¥ QyHKIIHH
xupoB. Knaccugukarms
OCJIKOB TI0 COCTaBYy
(IpocThie, CIOKHbBIE) U
o ¢pyHkusiM. CTpoeHue
U YPOBHHU CTPYKTYpPHOH
opraHu3amuu O0eIKOB.
Jlenatypanus u
peHaTtypanus 6eJIKOB;
Jlaboparopnas pabota
"BausHue pazauyHbIX
ycloBuil (TeMieparypa,
pH) na crpykTypy
OenKoB".

Coneprxanne 0EIKOB B
OMOJIOTMYECKHUX
00BEKTaX.
JlaboparopHnas pabota
"Onpenenenue
coJiepkaHusi OCIIKOB B
OMOJIOTMYECKHUX
oObekTax".

CrpoeHne MoJIeKyIIbl
J€30KCUPUOOHYKICHHOB
oit kucnotsl (JHK).
Crpyktypa
JI€30KCUPHUOOHYKIICHHOB
0¥ KUCJIOTHI (TIEpBUYHAS
Y BTOpUYHAs LIETIN).
OYHKIMHA MOJIEKYJIbI
JI€30KCUPUOOHYKIICHHOB
Ol Kuca0Tel MexaHnusm
peTUIUKAIH
N€30KCUPUOOHYKICHHOB
OM KHUCJIOTBHL.
DKCIEPUMEHTHI
Mesencona u Cransi.
[TpaBuna Yapradaoa.
Crpoenue u GyHKIUU
MOJIEKYJ
PUOOHYKIIEMHOBOM
kuciotsl (PHK).
Marpuunas
pUOOHYKJIIEMHOBAS
kucnora. Pubocomuas
pUOOHYKIIEMHOBAS
kuciora. TpancnoprHas
pUOOHYKJIIEMHOBAS
kuciora. CxoncTea u
pa3ianyus B CTPOSHUHN
MOJICKYJTI

Ocnka;

4) Uccnenyer
BIIUSTHUE PA3ITUIHBIX
YCIIOBUM Ha
CTPYKTYpY O€JIKOB;

5) Onpenenser
peryuupyromnme u
HepeIyLUpYIOIIHe
caxapa; OeIKHu 1o ux
CTPYKTYypE, COCTaBy U
GYyHKIUAM;
coziepkaHue OCIIKOB B
OMOIOTMYECKHUX
00BLEKTax;

6) Paznuuaer
CTpoeHHe U PyHKITUU
TUTIOB MOJIEKYJI
pUOOHYKIEMHOBOK
KHCIIOTBI;

7) YcranaBnuBaer
CBSI3b MEXKIY
CTPYKTYpO#
NE30KCUPUOOHYKICHH
OBOM

KHCIIOTHI U €€
BBITIOJTHSIEMOM
byHKIMEH;

8) CpaBHHBaeT
CTPOCHHE MOJIEKYJI
pUOOHYKIEMHOBOK
KHCIIOTHI U
Te30KCUPHOOHYKIIEUH
OBOM KHCJIOTBHI.




JI€30KCUPUOOHYKIICHHOB
OM KUCJIOTHI U
PUOOHYKIIEMHOBOM
KHCIOTBHI.
Tpanckpunuus.
[TocTTpanckpunuroHHas
MoauduKaIms mpe-m
pUOOHYKIIEMHOBAS
KHUCJIOTA. DTaIlbl
TpaHcisiiuu. CBOMCTBa
T€HETUYECKOT0 KOJa

Kaerounasn Ocobennoctu ctpoerust | 1) MccrnenoBath 1) O0OBscHsIET

ouoJiorust U QYHKUIUH OPraHOMAOB | MOJIYTIPOHHUIIAE 0COOEHHOCTH
B KJieTke. OCHOBHBIE MOCTb MEMOpaHbl. | CTPOCHUS U QYHKIUU
KOMITOHEHTHI KJIETKH: OpPTraHOUJOB KIIETKH,
KJIETOYHAs CTEHKa, BUJIUMBIE M10]1
TUIa3MaTH4ecKas AJIEKTPOHHBIM
MeMOpaHa, [IUToIIa3Ma MHUKPOCKOTIOM;
U €€ OPTaHOUIbI 2) OnpezersieT CBS3b
(HememMOpaHHbIE, MEXYy CTPYKTYpOH,
OJTHOMEMOpaHHbIE U CBOMCTBAMHU U
IByMeMOpaHHbIe). Sapo. byHKIHIMU
OcHoBHBIE PYHKINU KJICTOYHOM
KOMITOHEHTOB KJIETKH. MeMOpaHbl,
B3anmocBs3p Mexy UCTIONb3YS
CTPYKTYpOi1l, CBOMCTBaMHU KUJIKOCTHO —
1 QYHKITUSIMU MO3aMYHYIO0 MOJIEIb.
KJIETOYHOM MEMOpPaHBHI. 1) CpaBHUBATH 1) Onpenensier u
JKUIKOKPUCTAIIMYECKAs | KJICTKU MPOKAPUOT | OTHMCBHIBAET OCHOBHBIC
MojieJIb MEMOpaHBbI. Y 9yKapHOT. KOMITOHEHTHI KJIETOK C
OyHKIIH MEMOPAHHBIX UCTIOJIb30BAHUEM
0enkoB, GochoIUHIOB, Mukpodororpadwmii;
[JIMKOIIPOTEUHOB, 2) Onpenensier u
TJIMKOJIUIHIOB, OTHCHIBAET
X0JIecTepoa. (bakTUuecKuil pazmep
JlaGopatopHnast pabora KOMITOHEHTOB KJIETOK.
"BnausHue pa3auyHbIX
(akTOpoB HAa MEMOpaHy
KJIETOK".
Ocobennoctu
CTPYKTYpbI U QyHKUIUU
KJIETOK OaKTepHid,
rpu0OB, PaCTCHUHN 1
KUBOTHBIX

ITuranue @akTOpBI U yCIOBHS, 1) [InanupoBathb 1) VYcranaBnuBaer
BIIUSIIOLIME HA AKCIEPUMEHT 10 B3alMOCBSI3b MEX]TY
aKTUBHOCTH (DEPMEHTOB: | OCOOEHHOCTSIM CTPYKTYpOH U
pH; Temnieparypa; mporiecca nuTanus | pyHKIuen
KOHIICHTpaLUs pacTeHuid, XJIOpOILJIAcTa;
cybcrparta, pepmenTa, 3aIChIBATh 2) OObscHsET
MHTUOHUTOpPA U pe3ysbTaThl U MIPOIIECCHI,
aKTUBATOPA; (bopMyIMpOBaTH POTEKAIOIIKE TIPU
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Jlaboparopnas pabota
"BnusHue pa3auyHbIX
YCIIOBUM HAa aKTUBHOCTD
dhepmeHTOB".
CrpyKkTypHBIE
KOMITOHEHTHI
XJIOPOIUTACTa M MX
¢bynkuu. [TurmeHTs!
doTocuHTe3a. 3HAUCHHE
Rf.

Jlaboparopnas pabota
"UccneqoBanue
COJIep>KaHUsl TUTMEHTOB
(dhoTocHHTE3a B KJIETKaX
pa3IMYHbIX pacTeHui".
CgetoBas ¢aza
dboTocuHTE3A.
dotodocdonrpoBanue.
TemuoBas aza
dotocunTesa. [ukn
KanbBuHa.
Xemocunre3. CpaBHEHHE
porieccoB PoTOCHHTE3a
U XEMOCHHTE3a.

BBIBOJHI.

2) Onpenensthb
BO3JEICTBUE
pa3IMYHBIX
(hakTopoB HA
AKTHBHOCTb
(hepMeHTOB.

CBETOBOH (haze
dboTocuHTE3A;
3)O0BscHsET
TIPOIIECCHI,
MPOTEKAOIINE TIPU
TeMHOBOH (haze
¢dorocunTe3a.

Tpancnopr
BeleCTB

Crpoenue u GyHKIUT
reMoryioonHa u
MHUOTJIO0MHA YeIOBeKa.
Kpusbie qucconuamnmum
KHCIIOpO/Ia JIs
reMoryioonHa u
MHOTJIOOWHA Y YeIoBeKa.
Binstnue cooTHomeHus
TJIOMIA/IA TTIOBEPXHOCTHU K
00beMy Ha CKOPOCTh
muddys3un. 3HaueHue
OTHOIICHUS BETUIHHBI
MOBEPXHOCTHU KIIETOK
SPUTPOLIMTOB K 00BEMY;
JlabopartopHnas pabota
"Onpenenenue
OTHOIICHUS BETUYHHBI
MOBEPXHOCTU K 00BbEMY
KJIETKH".

MexaHu3M NacCUBHOTO
TpaHCHOPTA: MPOCTOU
TpaHcnopt, 1uddy3us
yepe3 MeMOpaHHbIC
KaHaJIbl, 00JIerYeHHas
muddysusi.

Mexanusm
TPaAHCIIOKAIlUU BEIIECTB
Y PACTEHHM.

1)Cucremarusupos
aTh pa3HbIE THUIIbI
TpaHcIopTa
BELIECTB.

2) OOBACHSTH
MEXaHH3M Pa3HbBIX
THUIIOB TPaHCIIOPTA
BEIICCTB.

1) PaccuutbiBaer

3HAYCHHUEC OTHOIIICHU

BEJTUYUHBI
pearupyemMon
IIOBEPXHOCTH K
o0BeMy;

2) CpaBHuBaeT
MEXaHU3MBI
IIACCUBHOIO U
aKTUBHOTO
TPaHCIOPTa;

3) OOBsCHSIET KPUBBIC

JUCCOIHAIIAN
KHCIIOpOIa JUIs
reMorJIOONHA U
MHOTJIOONHA Y

B3pOCJIOr0 OpraHu3Ma

U SMOpHOHA;
MEXaHN3M
MIACCUBHOTO
TPaHCIIOPTAa;
MEXaHU3M
TPaHCIOKALIUH

BEILECTB Y PACTCHMUI;

CYILIHOCTb

CUMILIIACTHOTO,
aroIIacTHOIO,
BAKYOJISIPHOI'O IyTEH
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CUMILIACTHBIN,
aItoIJIaCTHBIM,
BAKYOJISIPHBIN ITyTH
TpaHCIOPTA BEUIECTB U

TPaHCIOPTA BELIECTB;
MEXaHU3M Pa3INYHBIX
TUIIOB TPaHCIOpTa
BEIIIECTB Yepe3

uX 3HaueHue. Turbl KJIETOYHYTO

TPaHCIOPTA BELIECTB MeMOpaHy;

yepes KIETOUHYHO 4) Onpenensier poib

MeMOpaHy AKTUBHOTO
TpPaHCIIOPTa B
noAaep>KaHUuU
MeMOpaHHOTO
MOTEHIIMAJIA.

JbIxaHue Crpoenue u GyHKIUT 1)O0BsACHATD 1) OnuceiBaer

aneHo3uHTPUGOChHOPHON | 3HAUCHUE CTpoeHHe U PyHKITUH

kucaoThl (AT®). Cunres | anenozuntpudocd | anenosuHTpudochaTa

ageHosuHTpudochopuoii | ata (ATD); (ATD); Buast

KHUCIIOTBI: ITAIIbI MeTaboIM3Ma; ITaIbl

a’poOHOTO 1 SHEPreTHYECKOTO

aHa’poOHOTO pacnaaa 2) OOBACHATH obmeHa; nuki Kpebca;

TJTIOKO3bl. Buabl MEXaHU3M 2) CpaBHUBAET CUHTE3

MeTabonu3mMa. DTarmbl KJIETOYHOTO AT® B a3poOHOM H

HHEPreTHYECKOTO JIbIXaHUSI. aHa’poOHOM

obmeHa. CTpyKTypHBIE JBIXQHWH;

KOMITOHEHTBI 3) YcranaBnuBaet

MUTOXOHJIPUH U UX B3aMIMOCBSI3b

¢bynkuu. BzanMocss3b CTPYKTYpbI

CTPYKTYpbI MUTOXOHJIPUH U

MHUTOXOHJPUH U MPOIECCOB

MPOLIECCOB KJIETOYHOTO KJIETOYHOTO JIbIXaHUSI.

neixanus. [ukn Kpebca.

OcHoBHbIE U

MIPOMEXKYTOUHBIE

COCTMHEHUS IUKIIA U

MPOJIYKTHI PEAKIIHH.

DJIEKTPOHHO-

TPAHCIIOPTHAS LICTIb.

3HaueHue s

OMOJIOTMYECKHUX CHCTEM.

Broigesnienne AOGcopbuus u 1) AnammzupoBats | 1)O0bscHsET
peadbcopOITusI. (YHKIMH MOYEK B | MEXaHU3M

OObpazoBaHue MOYH.
Perymsiiust oOmena
Bobl. OpraHbl MUIIICHU.
Dddekr nericTus.
l'unodynkIus.
IMunepdyHkms.
HckyccTBeHHOE
OYUIIICHUE KPOBH U
JOPYTUX )KAJIKOCTEH
YeJI0BEYECKOro Tea.
[TpuHIIMI nercTBUS

nporecce
OYMILECHUS KPOBU
YeJI0BeKa.

¢bunbTpanuu u
00pa3zoBaHMs MOYH;
2)O0BsCHSET POIIb
aHTUNYPETUYECKOTO
ropmona (A/ll') B
peryJisium ypoBHS
BOJIbI B OpPraHU3ME.
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nuanusa. Meroasl
IUanmn3a:
[IEPUTOHEAIIbHBIM,
reMOJINAIIN3.
XpoHHYECKas MOYEUHAS
HEJIOCTAaTOYHOCTb.
TpaHcrianTaus nMo4Yex
U JUaIu3.
IIpeumymecrsa u
HEJOCTATKHU.

2) 3HaTh NPUYHHEI
HapyIICHUS
(GYHKIMY TIOYEK.

1)O0BscHseT
MEXaHU3M JIHaJIH3a;
2) OOBsCHSICT
MPEUMYIIECTBA U
HEJIOCTaTKH
TpaHCILIAHTAIHH
MMOYCK U JHAJIn3a.

7-8 | Kuerou I'amerorenes y pacrenuit | 1) OnpenenuTsb 1) O0bscHsier

HbIH UK. Y )KMBOTHBIX. ['aMeThlI. 3HaYEHUE 0COOEHHOCTH

Pa3mHoxe Cranuu raMeToreHesa. KJICTOYHOTO LIMKJIA | (POPMHUPOBAHUS TAMET

HHUE Cnoporenes u B Pa3MHOXXEHHUHU U | Y PACTEHUM U
raMeTOreHEe3 Y PaCTeHUH. | pa3BUTUH KUBBIX KUBOTHBIX
Bo3nukHOBeHUE OpPraHHU3MOB. pasanuus Mexay
OHKOJIOTHYECKHX CIIepMaTOTeHE30M U
HOBOOOPa30BaHU. OOT€HE30M;
DaxTopsl, 2) Ananusupyer
CHOCOOCTBYIOLITHE CXeMy raMeToreHesa y
BO3HUKHOBEHHUIO YeJI0BEKa.
MIPEAPaKOBBIX 2)3HaTb MEpHI 1O 1) O0wscHseT
cocrosiHuil. CtapeHue. npopUIaKTUKE BO3HUKHOBEHHE
Teopuu o mporecce OHKOJIOTHYECKHX OHKOJIOTUYECKHUX
cTapeHus. 'ameTorenes. | 3a00jeBaHMIA. HOBOOOPa30BaHMI
Craguu rameToreHesa HEKOHTPOJIUPYEMbIM
yejoBeka. Pazmuaus JICJICHUEM KJIETOK;
MEKTY 2) OGBsCHSIET
CIIepMaTOT€HE30M U MPOIIECC CTAPCHHUS.
oorene3oM. CpaBHEeHHE
criepMaToreHes3a u
OOreHe3a.

9 Poct u CTBOJIOBBIE KJIETKHU: 1) 3Hatp 1) OO®wscHsieT

pa3BuTHE MOHSTHE U CBOMCTBA MPaKTUYECKOE npotecc
(camooOHOBIIEHUE, pUMEHEHHE CTeLUAIN3aLUuU
muddepeHmans). CTBOJIOBBIX KJIETOK | CTBOJIOBBIX KJIETOK;

Bunsl cTBOJIOBEIX
KJIETOK: SMOPHOHAIIbHBIC
1 COMaTHYECKHE.
[IpakTrueckoe
HCIIOJIb30BaHME.
OTHYECKHI aCIeKT.

B MCAUIIUHC.

2) OOBsCHSICT
MIPAKTUIECKOE
MIPUMEHECHUE
CTBOJIOBBIX KJICTOK.
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10

3akoHOMeEpHOC
™
HACJIeICTBEHHO
CTH M
U3MEHYMBOCTH

Monudukarnmontas
U3MEHYHUBOCTb.
Bapuaunonssie psibl
W3MEHYHMBOCTHU
MIPU3HAKOB.
JlaboparopHnas pabota
"N3yuenue
MoAUGUKAITMOHHON
H3MCHYHBOCTH,
MOCTPOEHHUE
BApUALIMOHHOTO psifia U
KpUBOH".
[MuTonoruueckue
OCHOBBI HacJIeIOBaHUS
MIPU3HAKOB.
HezaBucumoe
pacrnpeneneHue
XpPOMOCOM MpH
TUTHOPUTHOM
CKpEUIMBAaHUH.
Hacnegosanme,
CIICTJICHHOE C TTOJIOM.
MHoXeCcTBeHHbIS
ajyienu; Pemenue 3amad.
XpoMOCOMHasi TEOpHst
HACJICICTBEHHOCTH.
Hapymenue
3aKOHOMEPHOCTEN
HaCJIeI0BaHUS
MIPU3HAKOB B PE3yJIbTaTe
KPOCCHHTOBEpA.
BzaumopeiictBue
aJJICIbHBIX B
HEaJICILHBIX T'CHOB.
onucTas.
KoMIimmeHTapHOCTb.
[Tonumepus. Teopust
MyTauuu Xyro ae
®puza. CIOHTaHHBIE U
WH]TyIITUPOBaHHbBIE
MyTanuu. TodyeuHble,
XPOMOCOMHBIE,
T€HOMHBIE, SJIEPHBIE U
[UTOIJIa3MaTHUYSCKHE
MyTallHH.
MoaenupoBanue
"CocraBiieHue
KapuorpaMMbl
XpPOMOCOMHOT0 Habopa
yenoBeka. M3yuenue
T€HOMHBIX MyTaluii".
XpOMOCOMHBIE

1) 3HaTh OCHOBHbBIE
3aKOHOMEPHOCTH
HACJICJICTBEHHOCTH
MyTEM PEIICHUSI
3ajay.

1) Hccnenyer
3aKOHOMEPHOCTH
MOIU(PHUKAITIOHHOM
H3MEHYNBOCTH;

2) Ilpumensier
LIMTOJIOTHYECKHE
OCHOBBI
JTUTHOPUTHOTO
CKpEIIUBaHUS,
HacJIeI0BaHUs
MIPU3HAKOB
CILIENJICHHBIX C TIOJIOM
1 MHO>KECTBEHHBIN
aJUIeTTU3M TIpU
pElIeHUH 3a]1ay;

3) CpaBHUBaeT
B3aHMMOJICHCTBHE
aJUICNIbHBIX U
HeaJIeIbHBIX TeHOB.

2) 3HaTh MIPUYUHBI
1 TTOCJICICTBHS
MyTalHi.

1)HassiBaeT
OCHOBHBIE TTOJIOKCHHUS
Teopun Xyro ae
®pusa;

MPUYKHBI MyTareHesa
Y TUIBI MyTaLH;

2) OnuceiBaeT
XPOMOCOMHBIE
3a0071eBaHUs
YeNIOBEKa, CBSI3aHHBIC
C AaHOMAJIMSIMH YHCIIa
XpOMOCOM
(ayTocomMHBIC U
TOJIOBBIC);

3) OOBsicHsET
3HaYEHUE MPOEKTa
"I'enom uenoBeka'.
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3a00JIeBaHUs YEIOBEKa,
CBSI3aHHBIE C
aHOMAaJIbHBIM
KOJIMYECTBOM XPOMOCOM.
IIpoekt "I'enom
YyeJioBeka'.
CexBeHUpOBaHUS
TCHOMHOM
JI€30KCUPUOOHYKIICHHOB
OH KHCJIOTHI UeJIOBEKa.
buonoruueckoe
3HAQUYCHHE MCCIIEOBAHMM,
MPOBEACHHBIX B paMKax
MIPOCKTA

11-
13

IBOJIIOIMOHHO
€ pa3BuUTHeE.
OcHOBBI
ceJIEKIUH.
MHuoroo0pa3ue
JKMBBIX
OpraHu3MoB.

B3aumocssa3b MexIy
HacJIeICTBEHHOU
W3MEHUYHMBOCTBIO U
SBOJIIOIHAEH.
Hacnencreennas
HW3MEHYHNBOCTH — OCHOBA
SBOJIIOLUH.
KomMOunarusHas
W3MEHUYUBOCTH, MyTAIIHH.
EcrecTBennsIit oTOOD.
Boprba 3a
cymectBoBanue. Jperd
reHoB. [lomynsiuonHbIe
BOJIHBI. JlOKa3aTenbpCcTBa
SBOJIIOLUU.
CpaBHUTENBHO-
AHATOMMYECKHUE.
DOMOpPHOIOTHYECKHE.
IIaneoHTOIOrNYECKUE.
buoreorpaduueckue.
buoxummueckue.
CnocoObl
BH1000pa30BaHMS.
MexaHN3MBbI
BH1000pa30BaHMS.
Nzonupyromue
MeXaHU3MBI
Bun000pa3oBanus. Poib
pENpOaYKTUBHOM
H30JISIUU B
BH1000pa30BaHNH.
IHomummounus u
TUOpUIM3AITS. DTaIlbl
aAHTPOIIOTeHE3A.
[IpoanTpomsl.
ApXaHTpPOIIBI.
[TaneoanTpornel.
Heoantpombl. CriocoObl

1) 3HaTh OCHOBHbBIC
MIOJI0KEHHSI
TEOPHUH IBOJTIOIUH.

1) O0OBscHsET
B3alMOCBSI3b MEX]TY
HACJIEICTBEHHOU
M3MEHUYUBOCTBIO U
SBOJIIOIHEH;

2) AHaTH3UpyeT
(bakTOpHI, BIUSIOLINE
Ha TpoIecc
ABOJIIOIIHH;
3)AHanmu3upyer
JI0Ka3aTeNbCTBA
HBOJIIOLIMH.

1) Joxa3biBaTh
9TaIbl YBOJIIOIUN
JKM3HH Ha 3eMie.

1) HasbiBaet criocoObl
BHJ1000pa30BaHUS;
ATarbl aHTPOIIOTEHE3a;
2) Kimaccudurmpyer
OCHOBHBIE
MEXaHHU3MBI
BUI000pa30BaHus;

3) PackpeiBaer
CIIOCOOBI YTy UIICHHS
CEJIbCKOXO35IMCTBEHH
BIX PACTECHUU U
’KMBOTHBIX C
MIOMOIIBIO METOJIOB
CeJIeKIINH,

4) CpaBHHBaET
KJIaJ0TpPaMMBbI U
¢dunoreneTyeCcKue
TIePEBBA.
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YITydIIeHUs
CENbCKOXO035CTBEHHBIX
pacTeHU U KUBOTHBIX C
MTOMOLUIBIO0 METOJIOB
CEJICKIUU.
['ubpunuzanus
(ckpemuBaHue).
THonmummonmust.
HckyccTBeHHBIN
MyTareHes. JTarbl
(hopMUPOBaHHUS KUZHU
Ha 3emuie.
DUIOreHETUYECKUE
nepeBbsi. Kitamorpammel.
[Tonsitue "locnenuuit
YHUBEpCAJIbHBIN 001U
npeaok".
MopaenupoBanue
"CocraBiieHue
KJ1agorpamm".
Paznuuanbie hopmbl
(bunoreHeTHYECKUX KapT.
OTnuuus KiaagorpamMmm u
¢buIoreHeTUYECKUX
JIePEBbHEB.
DBOJIIOLIMOHHOE
3HAYEHUE KJIaJI0TpamMM U
¢buoreHeTUYECKNX
JIePEBbHEB.

14

Koopannanus
"
peryJsinus

CtpoeHne HEpBHBIX
KJIETOK. MeMOpaHHbII
noteHuuan. [lorennuan
nevictBus. MHumanus u
TPAHCMUCCHUS
MOTEHIIMAaIa JeHCTBUS.
Ilepenaua nmmyibca
BJIOJIb aKCOHA HEWpPOHA.
Pedpaxrepnslit mepuoa u
€ro poJb.
[Ipenmymiecrna
MHUEITMHU3AIUN
HelpoHoB. CpaBHEHUE
MHUEJIMHA3UPOBAHHBIX U
HEMUETMHU3UPOBAHHBIX
HelipoHoB. CTpoeHue
LIEHTPaJIbHOW HEPBHOU
cuctembl. CTpoeHUE U

1) 3HaTh MeXaHU3M
KOOpJMHALIUYU U
PEeryIsInu.

1) OmnwuceiBaet u
00BSICHSICT
WHUILIHAIAIO U
TPAHCMHCCHIO
HOTEHIIAaIa JeHCTBUA
B
MUEITHHU3UPOBAHHBIX
AKCOHOB HEHWPOHOB;
2) OOBsCHSICT
3HAYCHHE
pedpakTepHOTO
nepuoaa u
MUETTMHOBOM
000JIOUKH;

3) O0bscHseT
CTpoeHHe U PyHKITUU
CIIUHHOTO U
TOJIOBHOTO MO3Ta;
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(YHKIHU TOJIOBHOTO 2) OOBACHATD l)YcranaBnuBaer
Mmo3ra. CtpoeHue u CUCTEMBbI B3alMOCBS3b
(GYHKIIUU CITHHHOTO yIpaBlIeHUS B CTpOCHHS U PYHKIINH
Mo3ra. Buser OHMOJIOTHH. XOJIMHEPrUIecKOro
MEXAaHOPELETITOPOB. CHHArCa;

Peaxmus 2)OnuceiBaeT
MEXaHOPELENITOPOB Ha PEaKIuio
M3MEHEHUS MEXaHOPELETITOPOB
pa3apakuTeNei Ha (tenbua [Taunnn) Ha
npumepe Tenen [launnu. pa3apaXkuTeNy;
B3aumocss3b cTpoenus u CUCTEMBI YIIPaBJICHUS
byHKIII B OHOJIOTHH.
XOJMHEPTUIEeCKOTO

cuHarca. Mexanusm

CUHANTUYECKOU

neperayy Ha mpuMepe

XOJMHEPTHIEeCKOTO

cunarca. Cucremsl

yIpaBiieHUs! B OMOJIOTHH.

[Tonsitue "cucremsl

yIpaBJieHUA" B

ononorun. OCHOBHBIC

KOMITOHEHTBI CHCTEMBbI

yrpasieHus. [Ipunnun

oOpaTHO#1 CBsI3M Ha

puMepe peryaIupoBaHus

TEeMIIepaTypbl/ypOBHS

YTIIEKUCIIOTO

ra3a/IJoKOo3blL.

15 JBu:keHune CtpoeHue nonepeyHo- 1) Unrepripetu- 1)Uccnenyer
II0JIOCATOM MBILIEYHOMN poBartb YABTPaCTPyKTypy
Tkauu. CTpykTypa YIBTPACTPYKTYpPy | HOMEPEUHOMOI0CATHIX
Muopudpua (30HH, MIONEPEYHO- MBIILILL;

JTUCKH, CAPKOMEPBHI, MOJI0CaTON 2) O0OBsACHSIET
aKTWH, MHO3HH U Jp.). MBIILIEYHON TKAaHU | MEXaHU3M
MexaHu3M COKpalieHus | Ha MBIIIEYHOTO
MBIIIEYHOTO BOJIoKHA. T- | Mukpodororpadus | cokpamieHus ¢
CUCTEMa MBIIIEYHOTO X. MIOMOIIIbIO TEOPUU
BoJiokHa. CTpoeHue, CKOJIB3AIINX HUTEH,
JIOKQJIM3AIMH U 00IIHe 3) YcranaBnuBaet
CBOMCTBA OBICTPBIX U CBSI3b CTPOCHUS,
MEJICHHBIX MBIIIEYHBIX JIOKAJIM3AINH U
BOJIOKOH. THIEI 0O0IIMX CBOMCTB
CKEJIETHBIX MBIIIICYHBIX OBICTPBIX U

TKaHe OTHOCUTEIbHO MEJIEHHBIX
aKTHHA. MBIIIEYHBIX BOJIOKOH.

16 buomenuuuna | IIpumenenue 1) 3natp 1) PackpriBaeT

u OMOMEXaHHUKH B MHTErpanuio MIpUMEHEHNE

ounonndopmaTu | poOOOTOTEXHHKE. Oounonoruu, (GU3NKU | ONOMEXaHUKU B

Ka buomexanuka 1 nH)OpPMATUKH. POOOTOTEXHHKE;
UHXEHEepHas 2) O0bscHseT
(9K30CKEJIETOHBI, 2) OnuceiBath MEXaHU3M paboThI
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pOOOTOTEXHHKA U T.1.).
buomexanunka
MEIULIUHCKAs
(mpoTe3upoBaHue U ap.).
buomexanuka
spromeTpuieckas
(onTumu3zanus U ap.).
MoaenupoBanue
"N3yuenue
OMOMEXaHHUKU JIBUKEHUS
HA3EMHBIX KUBBIX
OpraHu3MoB".
[IpoBoasias cucrema
cepana. Mexanusm
aBTOMAaTHUU CEpJlIA.
CxopocTh TPOBECHUS
BO30YKIIEHUS B CEpIIe.
CokpatumocTb
CEpPACYHOM MBIIIIIIBI.
Onexrpokapauorpadus,
ee IMarHOCTUYECKOoe
3HauYEHHUE.
MoaenupoBanue
"UccnenoBanue
ANEKTPUUYECKUX
MIPOIIECCOB,
MPOTEKAIOIINX B
cepare". OcobeHHoCTH
BO3JICUCTBUA
ANEKTPOMATHUTHBIX U
3BYKOBBIX BOJIH Ha
OpraHu3M 4YeJOBeKa.
[TonsTne
"DOnureneruka". Oomme
MpeACTaBICHUS 00
SIUTEHETHUKE.
MonekyJspHble OCHOBBI
SMUTCHETUKHU.
ONHUreHeTHYecKue

3¢ (deKTH y YemoBeKa.
DONUreHeTruka u
SMUTEHOMUKA.
MetunupoBaHue
JI€30KCUPHUOOHYKIICHHOB
ol kucnotsl. [lonstue
"buonndopmaruka".
[Ipumenenue
WHCTPYMEHTOB
OnonH(pOpPMAaTHUKH B
HCCIIEIOBAHNH.

poJIb
ononHpopMaTH
KH.

cepaua ¢
HCIIOIL30BaHUEM
AIEKTPOKAPAUOTPAMM
BI;, BO3JICHCTBHE
BHGKTpOMaI‘HI/ITHBIX n
3BYKOBBIX BOJIH Ha
OpraHu3M 4YeJIOBEKa;
3HAYECHUE
SIINTCHCTUKU B
W3y4YeHUHN
MCEXaHNU3MOB
pEryJsliuy TeHOB, HE
3anaFI/IBaIOH_II/IMI/I
MOCJIENOBATENLHOCTh
T'CHOB.
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17 buorexnosiorn | IlonoxxurenbHbie u | 1) PackpriBaer 1) HaswiBaer

| OTpHULATENIbHBIE CTOPOHBI | POJIb U 3HAYCHHE MpeuMyIIecTBa U
MCIIOJIb30BAHUS OMOTEXHOJIOTHH B | HEJIOCTATKH
MHUKPOOPTaHHU3MOB B | )KU3HU YEJIOBEKa. KHUBBIX OPTaHU3MOB,
MIPOMBIIIIJIEHHOCTH, HCIIOJIb3YEMBIX B
CeJIbCKOM XO3SICTBE, OMOTEXHOJIOTHH;
MEIUIIHE, OBITY. ATUYECKHE BOMIPOCHI
[Ipumenenue TT11P. MIPUMEHEHHUS
3HaueHue MoTMMepa3HOi TCHETUYECKHU
LIENHOW  peakuuu B MOAU(PUIIMPOBAHHBIX
KpPUMMHAQJIUCTUKE,  IIpU opranusmos (I'MO);
YCTaHOBJICHUU BO3MO>XHOCTh
OTIIOBCTBA, MIPUMECHCHHUS
MEIULIMHCKOMN (dhepMeHTOB B
JTMArHOCTHKE, MEAUINHE, XUMHUH U
MePCOHANTU3UPOBAHHOM MIPOMBIIIJIEHHOCTH,;
MEJIULIHE, 2)OnuceiBaet
KIIOHUPOBAaHUU  TEHOB, 3HAYCHUE
cekBeHupoBanun JIHK, MOJIMMEPa3HON
MyTareHese. Oransl LEMTHOM PEaKIuu B
TeHHO-MH)KEHEPHBIX TaKCOHOMHH,
MaHUTYJSAIUA. 3HaUeHUE MEIHIINHE U
TeHHOU UHXCHEPUH. KPUMUHAIHUCTHUKE;
[TonoxurenpHbIE " 3)O0BsICHSIET dTaIbI
OTpHULATENIbHBIE CTOPOHBI TeHHO-MH)KEHEPHBIX
MCIIOJIb30BAHUS MaHUTTYJISUH;
TeHETUYECKU CHOCOOBI MOTYYEHUS
MOJU(UIIMPOBAHHBIX PEKOMOMHAHTHBIX
OpraHU3MOB ('MO). NE30KCUPUOOHYKICHH
DTHUueckue BOIIPOCHI OBOM KHCIIOTHI.
MPUMEHECHUSI
TCeHETUYECKU
MOAUGUIIUPOBAHHBIX
OpPTraHHU3MOB.

[Ipumenenue GhepmMeHTOB
B MEIUIIMHE, XUMHUU U
POMBIIIJICHHOCTH.

18 Buocdepa, DKOJOTHYECKHE 1)PemaTh 1)YcranasnuBaer
IKOCHCTEMA, MUPaMHIBI. 9KOJIOTHYECKHE B3alMOCBS3b MEXKIY
NonyJsius Tpodudeckue ypoBHHU. 3a/1a4u U Ooropa3zHooOpazueM

Turnbr 9KOJIOTUYECKHE 1 yCTOMYHUBOCTHIO
B3aMMOOTHOIIICHUH. CUTYyaLH. IKOCHCTEM,
MoaenupoBanue 2) Permaer

"CocTaBjeHUE CXEM
nepeaadu SHEPTUH B
MUIIEBLIX enax".
Pemenne sxomorndeckux
3aJ1a4 ¥ DKOJIOTHYECKHUX
CUTYyalHi.
buopaznoobpazue BUIOB.
3aK0H T€HETHYECKOTO
paBHOBecHs Xauau-

OKOJIOTUYCCKHUC 3a1a4u.

2) 3HaTh OCHOBBI
3KOJIOTUYECKOU
KYJIbTYPBI.

1)Cocrasnser
MIpe3eHTAINH 110
OMOpa3zHOOOpa3UI0
MECTHOM KOCHUCTEMBI;

2) Monenupyer
"CxeMbI riepeaaun
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Baiin6epra. Coxpanenue
PENKHUX U NCUE3AIOLINX
BUJIOB PACTEHUU U

SHEPTUH B MUILEBBIX
nemnsax".

AKHUBOTHBIX.

19 JIKOJIOTHSA H I'moGansHOE 1) PackpbiTh 1) IIporno3upyer
BJIUSIHHE NOTEIUIEHUE: TPUYUHBI, | BIUSHUE YEJIOBEKAa | MOCIEICTBUS
YyeJ0BeKa Ha MOCTIeJICTBHS, NYTH | Ha OKPY>KAIOLIYI0 | TI100aIbHOTO
OKPY/KAIOILIYI0 | pEIICHUs. cpeny. MNOTEIUIEHUS KINMaTa;
cpeny MonenupoBaHue 2) [lpuBoauT

"KomnbrorepHoe MPUMEPBI Ty TEH
MO/JICIMPOBAaHUE pereHus
r7100aJIbHOTO 9KOJIOTUYECKUX
MOTEIJIEHUST  Kiaumara'. npobnem Kazaxcrana.
DKOJIOTHYECKHE

npobnemsl  PecryOmuku

Kazaxcran u nytm wux
peieHus.

4. IlepeyeHb JJUTEPATYPHI U CPEACTB 00YUEHMSI
OcHoBHaA:
1. E.A. Oukyp, K.K. Kypmanraimmea, M.A. Hypraea, buonorus. 10 kmnacc,
Yacts 1,2.-Anmatel: Mekrern, 2019 r. https://www.okulyk.kz/10-class/#buonorus
2. H.T. AoGnaiixanoBa, A.M. KansibaeBa, A.M. IlapumbekoBa, buonorus. 11
kiacc, Yacts 1,2. — Anmater: Mekren, 2019 r. https://www.okulyk.kz/biologiya/
3. E. Oukyp, K. Kypmanranuesa, M. HypraeBa, buonorus. lopucmuk 1, 2-Kucum.
Mekrern, 2019.

JlonosHUTEIBLHASA:
1. HI. AcanoB, A.P. ConoBneBa, b.T. Ho6pammoBa, buonorus, 10 xmacc.—

Anmater: Atamypa, 2019r. https://www.okulyk.kz/10-class/#buosnorust
2. H.T. A6naiixanoBa, A.M. KansibaeBa, A.M. [TapumbekoBa, buonorus, 11 kmacc
— Anmartsl; Mekren, 2019r. https://www.okulyk.kz/biologiya/

CpencrBa 00y4yeHus:

1. cripaBOYHO-UHCTPYKTUBHBIC TaOJIUIIBL;
2. MyJIbTUMEANNHBINA TPOCKTOP;

3. AMTaKTUYECKUE MaTepuabl;

4. KOMITBIOTEPHBIN KJ1acc.
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https://www.okulyk.kz/10-class/#%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://www.okulyk.kz/biologiya/
https://www.okulyk.kz/10-class/#%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://www.okulyk.kz/biologiya/
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