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IMosicHuTEILHAA 3aIMCKA
Onucanue TUCIUIUITMHB/ Moy : bruonorus

Hacrosimmas paboyas yuebHas nporpamMma pazpaboTana B COOTBETCTBHH C MpHKazaMu MuHucTpa oOpa3oBanus u Hayku Peciyonuku Kazaxcran ot 31
okTsa0ps 2018 roma Ne 604 «OO0 yTBEpKI€HUH TOCYJaPCTBEHHBIX 00II€00A3aTeIbHBIX CTAHIapTOB 00pa30BaHUs BCEX YPOBHEH 00pa3oBaHUs» U OT 8 HOSOPS
2012 roma Ne 500 «O06 yTBepKI€HHH TUIOBBIX Y4eOHBIX IJIAHOB HAYAJILHOTO, OCHOBHOTO CpeIHEr0, 0011ero cpeanero oopasosanus Pecryonmuku Kazaxcrany.
Jannas paboyast yueOHasi mporpaMmma cOCTaBjJeHa Ha OCHOBE THIIOBOM y4eOHOM mporpamMmmbl 1o rpeaMery «buonorus» Ha 6a3ze OCHOBHOTO CpPEeIHEro
obpazoBanusi, yreepxaeHHoM npukazom MOH PK Nelot 15 utons2020 r.

Cnucok peKoMeHayeMOH JIuTepaTyphl cocTaBieH Ha ocHoBe [Ipuka3za Munuctpa obpazoBanus u Hayku Pecnyonuku Kazaxcran ot 17 mas 2019 rona
Ne 217 "O6 yTBepKIeHUM TEpedHs] YYCOHHKOB, Y4eOHO-METOIWYECKUX KOMILUIEKCOB, TIOCOOMN W APYroi JOMOJHUTEIBHON JIMTEPATyphl, B TOM 4YHCIE Ha
3JIEKTPOHHBIX HOCUTEISAX" .

Kypc «buonorus» m3yuaercs Ha 1 kypce. O0umii 00beM yacoB — 72 daca, U3 HUX: TEOPETUIECKHUX — 52 4., MpakTHYecKux — 204.

Llenb: pa3BUTHE COBPEMEHHBIX OMOJOTUYECKUX 3HAHUM M YMEHUN y 00y4YaromuXcsi; MOHUMaHUE CYIIIHOCTH, PA3BUTHS U TPOSBICHUS )KU3HU Ha Pa3HBIX
YPOBHSIX €€ OpraHu3aliy; OAr0TOBKA BCECTOPOHHE Pa3BUTON JIMYHOCTH, KOTOpasi IOHUMAET 3HaU€HUE )KU3HU KaK HauBbICUIEH LIEHHOCTH

Sagaun:

1) pacCHIMPUTL 3HAYMMBIC OMOJOTUYECKHE 3HAHWUS W YMEHHS, OMPEICIISIONINE POJIb YEJIOBEKa B MPHUPOJC HA OCHOBE MOHMMAHHS 3aKOHOB €€
pa3BUTHS,

2) MPUMCHSTh 3aKOHBI Pa3BUTHS W (PYHKIIMOHUPOBAHUS IMPUPOIBI B KAYECTBE OCHOBBI M CPEACTBA I TMPUOOPETCHHSI HOBBIX 3HAHUU, HX
JAIbHENIIIETO paCIINPEHUs U YIITyOIeHUS;

3) (GhopMHUPOBATH B MPOIIECCE OBIIAJCHHS CUCTEMOW 3HAHWH M OCHOB HAyYHOT'O MUPOBO33PEHUS; TBOPUYECCKON CAMOCTOSITETLHOCTH M KPUTUIECKOTO
MBIIUICHUS, UCCIIEIOBATENIECKUX YMEHU;

4) pa3BHBaTh KauyecTBa MHUIIMATHBHON JTUYHOCTH, MTO3BOJISIONINE CBOOOHO OPUEHTHUPOBATHCS B OKPYXKAIOMICH ACHCTBUTEILHOCTH, C TOTOBHOCTHIO

INPUHUMATh CaMOCTOSATENbHbIE PEIIEHUs, CBSI3aHHbIE 3THYECKMMHU BOMNPOCAMHU M C JIMYHBIM YYacTHEM B COLMAIBHOM JKM3HM OOIIecTBA M B TPYAOBOM
NeSITEIIbHOCTH;

S) pa3BUBaTh y 00yUYaIOUIMXCSl MHTEIIEKTYaJIbHbIe YMEHUS, HeOOXOAUMBIE Il TPOAOIKEHHs 00pa30oBaHus U caMo0Opa30BaHusl.

B Tunosoii mporpamme mo OMOIOIMMECTECTBEHHO-MAaTEMaTHUYECKOIO HalpaBiIeHUs MperycMoTpeHo 19 pasmenos: «MonekynspHass Ouojorus u
ouoxumus», «Kinerounas Ouonorus», «llutanue», «TpaHcmopr BemiecTB», «Bbiaenenue», «Knerounslii muxi. Pa3mHOXeHue», «Poct mn
pa3BUTHE,«3aKOHOMEPHOCTH HACJIC/ICTBEHHOCTH U M3MEHUYUBOCTU»,«DBOJIOIMOHHOE pa3BUTHE. OcHoBbl  ceneknuu. MHoroo0Opasue >KHUBBIX
opranuzMoBy,«buomenuinuna u 6nonHpopmaruka», «Koopaunauus u perymsauusy», «JBmwkenue», «buorexnonorusy, «buochepa, skocrucrema, MOMYIAILHSY,
«OKOJIOTHS U BIUSHUE YEIOBEKA HA OKPYKAIOILYIO CPELLY».

O6beM yueOHOW Harpy3ku yueOHOM  auciumuinHbel "buonorus" cocraBnser 72 uacoB. IlpenycMoTpeHo mnpoBeneHue naabopaTOpHBIX paboOT U
MOJIETTMPOBaHUS.

[Ipu cozpanum pabounx yuyeOHBIX MPOrpaMM OpraHu3alus TEXHUYECKOTo U MPo(eccuoHaAIbHOI0 00pa30BaHMsI UMEET MPaBo:

- BBIOMpATh Pa3IUYHbIE TEXHOJIOTHH 00yueHHs, (POPMBI, METO/Ibl OPIraHU3ALUHU U BUBI KOHTPOJIS y4eOHOTO Mpolecca;
- pacnpenenaTs ool 00beM YacoB y4eOHOT0 BpeMEHHU Ha pa3/iesibl U TeMbI (0T 00beMa 4acoB, BBIIEJICHHOIO HA U3y4eHUE IUCLUUIUINHI);
- 000CHOBAaHHO M3MEHSTh y4eOHYIO IPOrpaMMy B H3yUCHUH €€ MOpsAKa.



®opMupyemasi KOMIETEHLUS:

Kon
KOMIIETEHIIH U

HaumeHoBaHue pe3yjibTaTa 00y4eHUust

bK 1

OOBSCHATH POJIb OMOJIOTMUYECKUX TEOPUd, UACH, TIPUHIIUIIOB, TUTIOTE3 B POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHOHAYyYHOW KapTUHBI MUpPa, HAYYHOTO MUPOBO33PEHMUS];

bK 2

Pa3nuuath eqMHCTBO KUBOM U HEXUBOU MIPUPO/IBI, POJCTBO KUBBIX OPraHU3MOB, UCII0JIb3Ysl OMOJIOrMYECKHE TEOPUH,
3aKOHBI U IIpaBUJjIa; OTPULIATEIBLHOE BIMSHUE AJIKOTOJIsl, HUKOTMHA, HAPKOTUYECKHUX BELIECTB HAa PA3BUTHUE 3apOIbIIIA
YeJI0BEKA; BIMSHUE MyTarcHOB HA OPTaHU3M YEJIOBEKA; B3aMMOCBSI3H OPTaHU3MOB U OKPYXKAIOIIEH Cpeabl

bK 3

3HaTh IIPpUYKUHBI 3BOJIOIIHH BUI0B, YCJIIOBCKA, 6I/IOC(1)epLI, CANHCTBA YCJIOBCUYCCKUX pacC, HACJICACTBCHHBIX U
HCHACJICACTBCHHBIX I/I3MCHCHI/II71, HaCJICACTBCHHBIX 3a6OHeBaHHﬁ, IFCHHBIX U XPOMOCOMHBIX MYTaHHﬁ, yCTOfI‘IHBOCTPI,
CaMoperyJsiun, CaMopa3sBUTUA U CMCHBI 9KOCUCTEM, H606X0)II/IMOCTI/I COXpaHCHUA MHOFOO6paSI/I$I BHUOB,

bK 4

VYcTaHaBnuBaTh B3aUMOCBSI3U CTPOCHUS U (DYHKIUN MOJIEKYII B KIIETKE; CTPOSHUS M (PYHKIIMI OpPraHOUI0OB KIETKH;
MJIACTUYECKOTO M YHEPTreTUYECKOTO 0OMEHA; CBETOBBIX M TEMHOBBIX PEaKIMi (POTOCHHTE3Q; ABMXKYIITUX CHUJT YBOJIIOIUH;
IyTE! U HAPABJICHUN 3BOJIIOLUY;

pemaTh 3a1a4i pa3HOU CIIOKHOCTHU 110 OMOJIOTHH;

bK 5

CoCTaBIsATh CXEMBI CKpCHIMBaHU, HYTeﬁ MEpCHOCA BCUICCTB U SHEPTHUU B SKOCHUCTCMAX (I_ICHI/I IIUTaHus, IMUIIICBBIC CCTI/I);

bK 6

OnuchIBaTh KJIETKU PACTEHHUM U )KUBOTHBIX (IO MUKPOCKOIIOM), 0CO0€H BHa IO MOP(HOIOTHYECKYIO KPUTEPHIO,
HKOCHUCTEMBI M arpO3KOCUCTEMBI CBOEH MECTHOCTH; TOTOBUTh U OMUCHIBATH MUKPOIIPENApPaThI;

bK 7

BoIsBIsTE IpHCIIOCOOIEHNS OPraHU3MOB K Cpeie 00OMTaHUsI, apoMOp(]O3bl U UIMOAJANTAIIMH Y PACTEHUI U dKUBOTHBIX,
OTJIMYUTENbHBIE PU3HAKH JKUBOTO (Y OTJEIBHBIX OPraHU3MOB) a0MOTHYECKUE U OMOTHYECKHUE KOMIOHEHTBI SKOCUCTEM,
B3alMOCBS3M OPraHU3MOB B DKOCHCTEME, ICTOYHUKN MYTareHOB B OKpYKarollel cpesie (KOCBEHHO) aHTPOIIOT€HHbIE
U3MEHEHUS B DKOCUCTEMAX CBOETO PETHOHA;

bK 8

CpaBHuBaTh 6HMOI0THYECKHE O0BEKTHI (KJIETKU PACTEHUHN )KMBOTHBIX, TPHOOB U OaKTepuil, 5KOCUCTEMBI 1
arpo’KOCHUCTEMBI) MTPOLIECCHI U ABJICHUS (OOMEH BEIIECTB Y PACTCHUN M )KUBOTHBIX; MJIACTUYECKUNA U SHEPreTUYECKH
o0MeH; (POTOCHHTE3 U XEMOCHHTE3; MUTO3 U Mei103 OECIoI0€ U T0JI0BOE PAa3MHOKEHUE OII0JJOTBOPEHUE Y IIBETKOBBIX
pacTeHHi U MO3BOHOYHBIX KHBOTHBIX; BHEIIIHEE  BHYTPEHHEE OIUIO0TBOPEHHE (POPMBI €CTECTBEHHOTO 0TOO0PA;
HCKYCCTBEHHBIN U €CTECTBEHHBIN 0TOOD; CIIOCOOBI BU000pa30BaHUsI MAKPO- U MUKPO-IBOJIIOLINIO; ITYTH U HAIIPABIICHUS
HBOJIIOIMH) U JIEJIaTh BHIBOJIBI HA OCHOBE CPAaBHEHMUS,;

BbK 9

AHaIM3upoBaTh U OLIEHUBAThH PA3JIMYHBIE THUIIOTE3bI CYIIIHOCTH KU3HU, IPOUCXO0XKIECHUS XKU3HU U YEIIOBEKA, YEJIOBEUYECKUX
pac, ri100anbHbIe aHTPOIIOTEHHbIE U3MEHEHUs B Orocdepe, STHUECKHE acClIeKThl COBPEMEHHBIX UCCIIeI0BaHUI B
OMOJIOTHYECKOI HayKe;

bK 10

OcCy1IecTBISTh CaMOCTOSATEIbHBIA TOUCK OMOJIOTHYECKOM HH(OPMALIUY B PA3IMYHBIX UICTOYHHUKAX (Y4E€OHBIX TEKCTaXx,




CIPaBOYHHMKAX HAyUHO-TIONMYJSPHBIX U3AaHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax MHTEpHETa) U MPUMEHSTH €€ B
COOCTBEHHBIX MCCIICOBAHUSX;

bK 11 I'pamMoTHO OPOPMIATE PE3yabTATHl OMOJOTUYECKUX UCCIEAOBAHMI;

Cobmronath npaBuiia IOBEACHUS B OKpY Karollel cpesie, Mep Npo(UIakTUKH pacipoCTpaHEHHsI BUPYCHBIX (B TOM UHUCIIe
BUY-undexnun) u apyrux 3a00JeBaHUNA, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHE, aIKOT0JIM3M, HApKOMAaHU);

bK 12 OIpesieNATh COOCTBEHHYIO MTO3ULMIO 10 OTHOIIEHUIO K 3KOJIOIMYECKUM IIpobeMaM, IIOBEAESHUIO B IPUPOJHOH cperie,
OLIEHKE ATUYECKHX ACIIEKTOB HEKOTOPHIX UCCIIEIOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KJIOHUPOBaHHE, HCKYCCTBEHHOE
OTUIOJIOTBOPEHHUE).

dopMHpyeMble KOMIIETCHINH;

[TpepexBu3uTh:Kypc 1mikosibHO# OnoIOTHI

[TocTpexkBU3NUTHL: XUMUSA

HeobOxoaumeie cpeacTBa oOydeHwus, 000pyI0BaHHE:
1. DneKTpOoHHBIH yueOHUKH, ydeOHbIC BUICOPHIBMBI IO IPEAMETY, IPE3CHTAIIMH
2. TCO

JlaGopaTopHbIe 3aHATHUS MPOBOASATCS B Jlaboparopusix ¢ coomoaenrem Th

[Tepeuens ucnonb3yembix mocoduit: Mcnons3zyroTces:
1. TecTsl (pa3aTouHbIA MaTepUaN)

2.Pa3parouHblil MaTepuall WIIOCTPALNUN, CXEMBI,
3.MynpTUMEUUHBIN IPOEKTOP;

4. lunakTH4ecKue MaTeprabl;

5.OneKTpOHHbIE PE3EHTAINHY;

6.Buneoduibmer;

5.KommnbrorepHslii kiacc.

KonrakTHas nHpopmanus npenogasaresis (ei);
®.1.0. (mpu nHanuuun);CaranoBa AliHyp belicemOaiikpI3bI
Temn.; 87472548028

E-mail;itk2_vr@mail.ru



Pacnpenesienne 4acoB no ceMecTpam

Bceero B ToM uncie
AMCUHILINRE/ KOX 1 4acoB B 1 xypce 2 Kypc 3 kypc 4 kypc
HaUMeHOBaHHe MOIYJIs P yP yP P
MOAYJI€ |1 cemecTp |2 cemecTp|3 cemectp |4 cemecTp |5 cemectp |6 cemecTp | 7 cemecTp 8 cemecTp
1 2 3 4 5 6 7 8 9 10
buonorus 72 52 20
Bcero: 72 52 20
Hroro Ha ody4enue mo 72 52 20
AUCUHMILINHE/MOAY IO




Copep:xanue padoyeii yueOHOil mporpaMmbl

Ne Pasnensl/pe3ynbTaTsl KpurepunoneHku u/uin TeMbl 3aHATHH Bcerouacos N3unx CamocrosTe/b- CamocrosiTe/1b- TunzanaTus
o0y4eHust Teoper JaGop Hun Hasipa0oTacTy/JaeHTa HasipadoTacTyAeHTa
uueckn | aropmo | MBHI CIeAarorom
e - yaib
npaKT HBIE
HYECK
ue
1 [Pazmen 1. 1.13nauenue BO/IBI IS XKU3HU HA 3emJIe. 2-2 2 IAkTyanu3anyst 3HaHui, [Mcmons3ys uzydennsie [KOMOMHUPOBaHHBI

Moexyssip IKnmaccnguxarys yrieBojoB: MOHOCaXapHIbL, MpoBepKa JOMAIIHETO  [HA YPOKE TePMHUHEI, (it
Hast GHOJIOTHS U OHOXUMUS  [MCaXapubl, Honucaxapuabl. XUMUYEcKast BamaHus (IoMalIHee COCTaBbTE KPOCCBOPJ IO
PesyabTat o6yuenns: cTpykTypa. CBOiicTBa M (DYHKIHS YTIICBOIOB. BagaHue ¢ remMe
_OLeHUTS 3HAYCHHUE I IPexymupyromnye 1 HepeAynupyoIue caxapa. OTIEPEIKEHUEM):
(DYHKLIMH HEOPTaHHYECKHX 1 UlaGoparopHast 3 pabota "HUccnenoBanue] McTopus M3y4eHus
oprammueckux Bemects i [POCCTAHOBHTEIBHOH cnoco6}'1’ocm PperyIUpYIOMIHNX| cocTaBa aToMa
3 HIL M HepeLyHPYIONINX caxapoB'.

IKpuTepun onenkn:O0bsCHIET pyHIaMEHTAIEHOE

BHAUEHHE BOJBI JJIsI KU3HH Ha 3emIie;

B3aUMOEHCTBHE MEX]Ty aHTUT'€HOM M aHTUTEIIOM;

IMexaHI3M 00pa3oBaHus pepMeHT-cyOCcTpar

[KOMILIEKCa; CBOMCTBA TEHETHUECKOTO KOJIA;

2) Knaccuduuumpyer yriieBoasl 1o UX CTPYKTYpE,

coCTaBy M (YHKIUSIM;

3) OnmchIBaeT XMMHYECKOE CTPOSHUE U DYHKIIMU

PKIPOB; IpoLEecC peIuIuKaluu

IMe30KCHpNOOHYKIEHHOBOM KUCIOTHI HA OCHOBE

mpaBmit Yapradda; TpaHCKPUIIHUIO U TPAHCIAIHIO

B mporrecce OnocuHTE3a OeNKa;

2 |-IIpoBoauTs sxcniepumenTs! (1.2CTpyKTypHBIE KOMIIOHEHTHI TMNKA0B. CBOlcTBA 2-4 2 IMHCTpYKTHPYET U IBBITONIHAIOT 3aaHus,

[10 OIIpeeNICHUI0 m pynkimy xupoB. Kiaccudukanuns 6ei1xoB mo KOHTPOIUPYET CJIyILIal0T IpaBUJIbHbIC

OPraHu4Y€CKUX BEIIECTB.

cocTaBy (IIPOCTHIE, CIIOXKHBIE) ¥ IO QYHKIHSM.
CtpoeHMe U YPOBHH CTPYKTYpPHOH OpraHH3aIin
0enkoB. JleHaTypanust U peHaTyparus OeIKoB;
UlaGoparopHass pabora "BiusHue pa3nUYHBIX|
lycioBuii (Temnepatypa, pH) Ha cTpykTypy 6enkoB".
ConepxaHue 6ETKOB B OMOJIOTHIECKUX00BEKTaX.
UlaGopatopHasi pabdota "OmpezneneHue comepKaHus
0eTKOB B OHOJIOTHYECKUX 00beKTax".

CTpoeHHe MOJIEKYJIbI 1€30KCHPHOOHYKIEHHOBOI
kucnots! (JJHK). Ctpykrypa
Ine30KkcupUOOHYKIENHOBON KUCTIOTHI (TIepBUYHAs U
BTOpHYHAs 11erH). OyHKIHH MOJIEKYIIBI
Ime30KCcHpHOOHYKIENHOBOM KUCTIOTH MexaHn3M
[PETUTHKAIIIY 1€30KCHPHOOHYKIEHHOBON KHCIIOTHI.

OxcnepumenTs! Mesencona u Crans. Ilpasuna

BBINOJTHCHHE 38/1aHHI,
0OCYXTaeT MPBUIILHOCTD
OTBETOB

OTBETHI, ITOCIIE
BBIITOJIHEHUS] BHOCAT
[KOPPEKTHBBI




Hapradda. CtpoeHue 1 GyHKLIUHA MOJICKYIT
prbonykienHoBoH kncnots! (PHK). Matprunas
[puOoHyKIenHOBas Kuciaorta. Pubocomnas
[pPHOOHYKIJIEMHOBAsI KUCIIOTa. TpaHCIIOpTHAs
puOoHyKIenHOBasA Kucaota. CXOACTBa U pa3iudus B
CTPOSHUH MOJIEKYJI Ie30KCHPHOOHYKIEHHOBOM
KACJIOTHI M pUOOHYKIEMHOBOM KHCIOTHL. CTpoeHne
1 cTpykTypa aHTuTeNn. CriennpuIHOCTh aHTHTEN
(aKkTUBHOTO IIEHTpa). MexaHN3M B3auMOAEHCTBUSA
MEX[y aHTUT'€HOM U aHTUTEJIOM. MexaHHu3M
B3anMoeiicTBus (epmeHTa u cyberpara. Ponb
AKTUBHOTO IIEHTPa B (JepMEHTATHBHOM KaTaJH3e.
Teopust dumepa. immoommzanus GpepMeHTOB.

IKputepun oneHku

IMccnenyer BIMAHNE Pa3IUYHbIX YCIOBUM HA
CTPYKTYpy OEIKOB;

5) Onpenensier peAylUpyrOIHUe U
HepeayLupyoIue caxapa; OelIKH 0 X CTPYKTYpe,
cocTaBy M (YHKIMSIM; coaepikaHue OeIKOB B
OHOJIOrHUECKUX 00BEKTAX;

6) Paznmuaaer ctpoeHre 1 QyHKIUH TUIIOB MOJICKYJI
[pPHOOHYKIICHHOBOI KHCIIOTHI;

7) YcraHaBIMBaeT CBSA3b MEXKIY CTPYKTYPOi
IMe30KCUPUOOHYKIENHOBOM

KACJIOTBI U €€ BBIONHAeMOH (yHKIHe;

8) CpaBHHBAET CTPOCHUE MOJIEKYJT
[PHOOHYKJIEMHOBOM KHCJIOTHI U
IMe30KCHPUOOHYKIENHOBOM KUCIOTHI; KOHKYPEHTHOE
M HEKOHKYPEHTHOE HHTHOMpOBaHUE GepMEHTOB.

Pazmen 2
KiieTounast GuoI0THst
Pe3yabTaT 00y4eHus:

- Mccnenosats
MOTYIPOHNIIAEMOCTh
MeMOpaHbIL.

2.1 OcoOeHHOCTH CTPOCHUS U QYHKIIMH OPTaHOHIOB
B KieTKe. OCHOBHBIC KOMITOHEHTHI KIIETKH:
KIIETOYHAs CTEHKa, IUIa3MaTHYecKast MeMOpaHa,
[ITOILIA3Ma U €€ OpraHou/Ibl (HeMeMOpaHHEbIe,
oTHOMEeMOpaHHBIE U TByMEMOpaHHEIE).
KpuTepun onenkn

1) O6BsICHSET 0OCOOCHHOCTH CTPOCHHUS U (DYHKIIH
OpraHOMOB KJIETKH, BUIHUMBIC T10]] SICKTPOHHBIM
IMHKPOCKOIIOM;

2) OmpeniernsieT cBsA3b MEXKAY CTPYKTYpOHA,
cBOMCTBAMH U QYyHKIMAMH KIETOYHON MeMOpaHHbI,
MICIIOJIb3Y JKMIKOCTHO — MO3aH4HYIO MOJIEIb.

[IposiBeHne nHTEpeca K
MaTepHaTy N3yIeHHsI.
BanonHss cxeMy U
TaOIIMILY, OCYILIECTBIISIOT
B3aIMOIIPOBEPKY

PO IEeHHOT0 MaTepuana

(DuKCHpyIOT U
AHATTM3UPYIOT BEIBOABI
Mo ypoky. CTyIeHTbI
OLIEHUBAIOT CBOO
paboty u paboty
OJlHOprl'll'lHI/lKOB

IKoMOWHIPOBaHHBI
i




[ImaHupOBaTh HIKCIIEPUMEHT
M0 0COOEHHOCTAM Tporecca
[MUTaHUs PACTEHUH,
BanMCHIBATh PE3yIbTATHI H
(hopMysIMpOBaTh BHIBOIBL.

KIeTKax  Me30(pmuia.  AKIeNnTopsl  JAWOKCHIAY
yriaepona.

Kputepuu onenkn

2) VYcranaBiauBaeT B3aUMOCBS3b MEXKY|
CTPYKTYpOU ¥ QYHKIIHEHXIIOPOILIACTA;

3) OOBsACHSAET HPOIECCHI, TPOTEKAIOLINE ITPU
cBeTOBOH (pasedoTOCHHTE3A; TPOILIECCHI,

[TpoTEeKaloMmue Ipy TEMHOBOI (aszeoTocHHTE3A;

ImaTe ompeneneHue
KJIFOUEBBIM ITOHSATUSAM

(CpaBHHMBATh KJIETKH 2.2 SIapo. OcHOBHBIE QYHKIUH KOMIIOHEHTOB 2-8 . CimyIuaroT, 1eatoT [DponTanbHas yctHas — [KOMOMHUpPOBAaHHBI
[IPOKAPUOT U SYKAPHUOT. KIIeTKH. B3aMOCBSA3b MEXIy CTPYKTYPOH, BalucH B TETPaLX, paboTa, yuamiuecs it
cBOMCTBAaMH U (PYHKIIMAMH KI€TOUHON MEMOpaHBI. IMaThl, TEMbI ypoKa BCIIOMUHAIOT
DKuaxokpucTauinueckasl MoJenb MeMOpaHBbIL. IBeicTynieHne acCOIMAIY K TOHSTHIO
[DyHKuNM MeMOpaHHBIX 6eKoB, GocdoaunuIoB, IeKypHOTO. kSLIPO».
[JTMKOTIPOTENHOB, TIIMKOJIUIIAIOB, XOJIECTepoIa. [CpymmoBas padorta,
UTabopaTopHas paboTa "BiunstHue pa3anuHbIX Hacrpansatores [ydaluecs Ipe3eHTyroT
(bakTopoB Ha MeMOpPaHy KIETOK". [ICAXONOTHACCKH. bapamee
Kpurepuu onenicn Pa3GuBka Ha rpynmsl no [TOATOTOBICHHBIH
10npenenser HONMHUCHIBAET OCHOBHbIE KOMIOHEHTBI pHEMy «6 mamn MaTepHan [ Beeil
KJIETOK CHCIIOIb30BAaHUEM MnKpO(bOTorpai’pnu; LGS yHTOpHH TT0 TIpHEMY
2) OnpenenseT u OMUCHIBaeT (PaKTUUECKUHA pazMep
(6 TIITSATT MBITITEHHSD) TI0
[KOMITOHCHTOB KJICTOK IBeiOopcninkeparpyImsl. ocHOBHOI Teme ypoka.
/1al0TcaMOOIICHKY,
[B3aIIMOOLICHKYMEKAYTP
[yTIIaMH.
Pazne 3 3.1 CaeroBas ¢aza (orocuHTE3A. 2-10 3yueHne HOBOrO |Yuaryecst BBIIOJIHSIOT [KOMOMHHPOBAHHEI
[luranue Dotopochonupoanue. TemHOBast dasza IMaTepuana CaMOCTOSITENbHYIO 154
PesyabTaT 0GyueHus: (botocunresa. [{ukn Kanseuna. paboty 1o
IHayuuTh cTy1€HTOB MEHJIHBH Ly aIbHBIM
- ILmaHMpoBaTh SKCIICPUMCHT [KpHTepHH OIEHKH OTPpCMLITE THIIBL KapTOYKaM
10 0COOEHHOCTSIM Tporiecca (1) YcTaHaBIMBaeT B3aMMOCBS3b MEXY| XUMHICCKUX CBA3CH B
MUTaHKS PACTEHUIA, CTPYKTYpOi ¥ pyHKLIMEHXIOPOIIACTa; [PB3THIHBIX
BalKChIBaTL PE3YJILTATHI U (OOBsICHSET TPOLIECCH, IPOTEKAIOIIKE IPU CBETOBOH| COCTNMHCHUAX
(bOpPMYTHPOBATH BHIBOJIEL. (bazedoTOCHHTE3a; TPOIECCH, MPOTEKAMIINE MpH|
reMHOBOH (pazeoTocrHTE3A;
Pe3yabTaT 00y4eHus: 3.2. Amatommss mmcra C3 wu C4 pacTeHwmit. 2-12 3yueHne HOBOro (CaMOCTOSTETTHHO IKoMOWHIPOBaHHEI
OcobeHHocTH (uKcanus IUOKCHAA yriepoaa B MaTepHraza [paboTaroT ¢ yueOHUKOM, [i




BCILICCTB.

- OOBACHATL  MEXaHU3M

[Pa3HbIX THUIIOB TPAHCIIOPTQ

KHCIIOpO/ia TSl TeMOTIIO0NHA U MHOTTIOOMHA Y
eJI0BeKa. BiusHUEe COOTHOIICHHS TUIOIIA/H
OBEPXHOCTH K 00beMy Ha CKOPOCTh A Gy3um.
HAYEHHUE OTHOIICHHS BEJIMYMHbBI HOBEPXHOCTH

CHCTEMAaTU3NPOBATh
IMH(POPMAIHIO O
CTpOoeHHE U PYHKLIHUN
IreMorJI00MHa,

IMaTEpHual.

Pe3yiabTat 00y4eHus: 3.3 dakTOpH! U YCIOBHS, BAMSIONINE HA aKTUBHOCTh 2-14 CTUMYJIMPOBATh [DTan 3akpenaeHus IKomOuHMPOBaHHBI
(bepmenTos: pH; TeMnepaTypa; KOHIIEHTpALUs 03HABaTENbHYIO 3ydeHHOTO MaTepuiia.  [i
Ornpezensts BO3nEHCTBUE cyOcTpara, pepMeHTa, HHTHOUTOPA U aKTHBATOPA,; AKTUBHOCTB PEOSIT; (CaMOCTOSITETTEHO
pasnu4HBIX (aKTOpOB Ha UlaGoparopHast paboTa "BiusHue pa3nuuHbIX [pa3BUBATh UHTEPEC K MICbMEHHO OTBEYAIOT Ha
@KTHBHOCTE (hePMCHTOB. [ycIToBHiT Ha aKTUBHOCTH (pepMeHTOB". CTPYKTYpHBIE MpeaMeTy, CMEKaJIKy,  [BONIPOCHI B KOHLIE
KOMIIOHEHTBI XJIOPOILIAcTa U UX (DYHKLIHUH. PPYAMLIHIO, yMEHHC [yucOHIKa
[TurmenTs! poTocunTesa. 3HaueHne Rf. OBICTPO 1 YCTKO
UTaGoparopras padora "HccienoBanne conep kaHus (hopmymposars u
IMUTMEHTOB ()OTOCHHTE3a B KIETKAaX pa3IUIHbIX BBICKA3BIBATE CBOH
pacrenuii”. Kpurepuu onenku MBICJIH; JIOTHICCKH
1) Vccrnenyer v 0ObACHAET IMMUTUPYIOLIUE [pacCyX11aTh; IPHMEHAT
(baxTopsI hoTOCHHTE3A,; CBOM SHaHNA Ha
4) HaswiBaeT myTH (pUKCAIUN [IPAKTHKE
yrnepoaa y C3- u C4-pactenuii.
Paznen 4 4.1 MexaHU3M NAcCCHBHOI'O TpPaHCIOPTA: IPOCTOH 2-16 CTUMYJIMPOBaTh (CaMOCTOSATENIBHO IKoMOHHIPOBaHHEI
TpaHcopT, nuddy3us gepe3 MeMOpaHHbIE KaHAIIBL, [03HABATCIbHYIO MMCHMEHHO OTBEYAIOT Ha[i
Tpancnopt BemecTs o6neryennas nuddysus. AKTHBHOCTB peOST; [BOIIPOCHI B KOHIIE
MexaHH3M TPAaHCIOKAINK BEIIECTB Y PACTCHHH. pasBuBaThL MHTEpEC K yueOHMKa
Pe3yabTaT 00yueHus: N . . peMeTy, cMeKalKy
(CHMIIIACTHBIH, alOIIACTHBIN, BAKYOJIAPHBIHN ITyTH > ’
l)CI/ICTeMaTI/I3I/IpOBaTL [TPaHCIIOpTa BEHIECCTB U UX 3HAYCHUCE. Tumer %pyI[I/IHI/HO, ymeHue
BICTPO M YETKO
[pa3HbIE TUIIBI TPAHCIIOPTA [TPaHCTIOPTa BEMIECTB Y€PE3 KIICTOYHYIO MeM6paHy. (bOpMyJ'[I/IpOBaTL -
lBelITecTs. MexavaM AKTHBHOT'O TPAHCIIOPTA Ha IPUMeEpe BLICKA3BIBATE CBOH
HaTpHil-KaIIEeBOro Hacoca. PoJIb aKTHBHOTO IMBICITH; IOTHUECKE
TpaHCIOpPTA B MO IeP)KAaHUH MEMOPaHHOTO pacCy’KIaTh; IPHMEHATD
noreHuyana. BoaHsiil noreHuuan; CBOM 3HAHMS Ha
UlabopatopHass pabota "OmpeneneHue BOIHOTO MpaKTHKe
[MOTEHIMalla KJIETOK B pPacTBOpax C pa3iIM4YHON
[KOHIIEHTpAIMen conei
IKpuTepuu oueHKu
(OOBsCHSIET KPUBBIE TUCCOLMAIINN KUCTIOPOAa ISt
reMOTIIO0NHa M MHOTJIOOMHA Y B3POCIIOTO
opraHn3ma ¥ SMOpHOHA; MEXaHH3M ITaCCUBHOTO
TpAHCIOpPTA; MEXaHU3M TPAHCIOKALUH BELIECTB Y
[pacTeHul;
CYIIHOCTh CHMIUTaCTHOT'O, aroIlIacTHOTO,
BaKyOJISIPHOTO ITyTeH TPAHCIIOPTA BEIIECTB;
MEXaHI3M Pa3IMIHBIX THIIOB TPAHCIIOPTA BEIIECTB
epe3 KISTOUHYI0 MeMOpaHy; MeXaHH3M aKTHBHOTO
TpaHCIOpPTa Ha IIPHMepe HaTPUH-KaJIHeBOTro Hacoca;
4) OmpezernsieT posb aKTUBHOTO TPAHCIOPTA B
o/Iep)KaHu MEMOPaHHOTO MOTEeHIINANA;
5) MHccnemyer BOAHBI TNOTEHIMAN KIETOK B
aCTBOpaXx C Pa3JIMYHOMKOHLUEHTPAMEN COJIEH.
Pe3yabTaT 00yueHuUs: 4.2 Ctpoenne 1 (pyHKIMU TeMOTTI00NHA 1 2-18 13yueHne HOBOro MpesCcTaBUTh B BUJE IKoMOWHHPOBaHHEI
MHOTIIOONHA YenoBeka. KpuBble qucconmanun MaTepHaia. MOBTOPUTH M [KJIacTepa U3YUeHHBIH (it




KIIETOK 3PUTPOLIUTOB K 00bEMY;

UlaboparopHass pabota "OmpeneneHue OTHOIICHHS
BETMYMHBI IOBEPXHOCTH K 00BEMY KIETKH".
Kputepuu oueHku

1) PaccunThiBaeT 3HaUCHUE OTHOLICHUS BETMYMHBI
[pearupyemMoil IIOBEepXHOCTH K 00beMy;

2) CpaBHUBaeT MEXaHN3MBI ITACCHBHOTO 1

AKTHBHOTOTPaHCIOPTa,
10 [Pe3yabTaT 00yuenns: 4.3 CrexnoMeTpudecKre 3aKoHbI XUMHU. OCHOBHBIE 2-20 3yueHne HOBOro IPOoTa B mapax, nenarotr [KoMOHHHpOBaHHEI
CTEXHOMETPHUUYECKHE 3aKOHBI XUMHH. IMaTepuaia. Borpoc- KpacCBOPJ 10 TeMe i
-3HaTh U IIPHMCHSITH OTHOCHUTENPHA aTOMHAs M MOJEKYJISIpHas Macca. OTBET 10 TEME
CTCXUOMETPUYECKUE 3aKOHBI [KoIMYeCcTBO BEIECTBA
XMMUH B PEILICHUH 331a4 Kputepuu oueHku
1)PackpeiBaeT coniepikaHue 3aKOHa COXPaHEHHs
Macchl;
2)O0BscHIET 3aKOH ABOTanpo
M TPaHHUIIBI €r0 IPUMEHUMOCTH;
3)BEIumciasieT OTHOCHTENBFHYIO aTOMHYIO U
IMOJIEKYJIAPHYIO Maccy BEIECTBa;
“)PackpbiBaeT colepKaHHE MOHATHS KOJIUYECTBAY
BeIeCTBa;
11 [Pa3nen 5 5.1 AOcopbuus wu peabcopbims. OOpasoBaHue 2-22 Onpoc 1o Teme: Ulenarot kinactep,pabora [KomMOMHUpOBaHHBI
IBeineneHne Moun. Perymsiumst oomena Boxabl. OpraHbsl MHIIEHH. «AbcopOuus 1 B rpyImIe, MICBMEHHO  [i
Pe3yabTaT 00y4eHus: Dddexr meiictBus. [unopynkuus. N'mmepdyHkms. [peabcopOumsi» 0TBEYAIOT HA BOIIPOCHI
MckycCTBEHHOE  OYMILEHHE KPOBH M JIPYTHUX| Mo Teme
- AHanM3UpOBaTh PYHKUMH pxunkocTell  yelnoBeveckoro  Tema.  LIpuHumm - Pa3BUBATD JIOTHIECKOC
MOYEK B IPOLECCE OUMILECHUS [eficTBIS JIMAn3a. Merozst IManm3a; MBIIITIEHNE
[KPOBH Y€JIOBEKA. MEPUTOHEATBHBIN, TEMOIUATN3 OyHaIoNHXCs, yMEHHE
KpHTepHu oueHKH CpaBHUBATH U JIEIaTh
1) OGbscHsIeT MexaHu3M QUILTPALMH 1 [BBIBOTIBL,
l00pa3oBaHKs MOYH;
- IOMCKOBYIO
2) OOBACHSET POJb aHTHANYPETHIECKOTO TOPMOHA eATeNbHOCTD:
(AAT) B perynsmmu ypoBHS BOJBI B OpTaHU3ME. ’
- HABBIKU BBICTYIUICHUS
Ha ITyOJInKe U BEJACHUS
Oeceb
12 [Pe3yabTaT 0Gyuenns: 5.2 XpoHuueckas MoOYe4yHas HEIOCTaTOUYHOCTD. 2-24 3yueHne HOBOro IBoripocs! 1 3aganus 1is[KoMOMHHPOBaHHBI
(TpancrutanTanms nouek u auanus. [Ipenmyinectsal MaTepualia, BOIpoc- CaMOKOHTPOIIS i1
- 3HaTh NPUYHHEI 1 HEZJOCTAaTKU OTBET, pabOTHI C
HapyLeHus QYHKIUH I04eK. [KpuTepHH OLeHKH epe3eHTaluei
1) OOBsICHACT MEXAHU3M JHAN3a;
?) HaspiBaeT NpeHMYyIIECTBAa W  HEHAOCTATKY|
[TPaHCIUIAHTAIMH I0YEK HANAJIN3a.
13 |Pa3oen 6 6.1 MuTo3. [Iporeccsl, mpoUCXOASIIHNE B KIETKE B 2-26 OOBSICHUTETBHO - O0cynuTe IKoMOWHHPOBaHHEI
paznu4Hble a3kl MUTO3A. VULTIOCTPATUBHBIHN, nHbOpMAaIHIo, i1

IKJIETOYHBINA IIHKII.
IPa3sMHOXEHHE

Pe3yabTat 00y4enus:

-1) Onpenenste 3HaYeHUE

UTaGoparopHnas pabota "OnpeneneHue ypoBHs
MUTOTHYECKOIH aKTUBHOCTH B KJIETKaX KOpeEIIKa
myka".

["ameroreHe3 y pacTeHHH M >KMBOTHBIX. [ aMeThl.
ICramuu ramerorene3a. CroporeHe3 U raMeTOreHes3

[4aCTUYHO - TOMCKOBBII

BamrpoBaHHYIO B 3TOM
rexcte. [lepeckaxkure
PTOT TCKCT, I/ICI'IOJ'[])SYS[
Oronormueckue
[TEPMUHBI U TOHSITHUSI.




KJIETOYHOrO LIUKJIA B
[Pa3MHOXKEHUH U Pa3BUTHU
PKMBBIX OPTaHU3MOB.

y pacrennii. Kpurepnun onenkn

1) Uccnenyer ¢a3pl MUTO3a C TOMOIIIBIO TOTOBBIX
MHKpOTPETIapaToB;

2) O6BscHsIET 0COOSHHOCTH (POPMUPOBAHHS TaMET Y|
[paCTEHUI U KUBOTHBIX,

[Pa3TIMYAsT MEXXTyCIePMaTOTeHE30M H OOT€HE30M;

3) AHanm3upyeT cXeMy raMeToreHesa y 4eJoBeKa.

14 |Pe3ysbTaT 00yuenus: 6.2 BoznukHoBeHnE OHKOJIOTHYECKHUX| 2-28 ["pymmosast (mpocmotp  [Metox IKoMOHHIPOBaHHEI

HOBOOOpa3zoBaHuil. MDakTOpbl, CHOCOOCTBYIOLINE Mpe3eHTalmu, paboTa ¢ [caMOCTOSITENbHOM 158
- 3HAaTBh MEpBI 110 [BO3HUKHOBEHUIO MPEAPaKOBBIX COCTOSTHHH.| [TEKCTOM), TTapHast [paboTHI ¢ mocaeayIomei
npo¢unaxTike Crapenne. Teopum o0 mpomecce CTapeHHS. pabora, camo- WIu
OHKOJIOTMIECKUX ["ameTorenes. Cranun raMeTOTeHe3a| MHIUBUYyaJIbHAS B3aMOIIPOBEPKOI 1
3ab0NICBaHHH. uenoBeka.Pasmuuus Mexay CIepMaTOreHe30M U (Gecena, pabora ¢ KOppeKLuei

ooreHe3oM. CpaBHEHHE CIIepMaTOreHe3a HOOTeHe3a. [TecToM), MpoOJIeMHOE  |TOMYIIEHHBIX OIINO0K

Kputepuu onenkn 0Oy4eHue (perieHue

1) OOBsicHSIET BOBHUKHOBEHHE OHKOJIOTHIECKHIX POOJIEMHBIX BOIIPOCOB)

HOBOOOPA30BaHUI HEKOHTPOIUPYEMBIM ACICHUEM

KIIETOK;

2) OOBSICHSICT MPOLIECC CTAPCHHUSI.

15 [Pasmen 7 7.1 CTBONOBEIE KIETKH: IIOHATHE U CBOMCTBA 2-30 O6bsicHenne HOBOro  |[OTBETUTH MUCEMEHHO  [KOMOMHMPOBAHHBI
Poct u passurue (camooOHOBieHHe,  aupdepeHmmanys).  Bumsl MaTepuajia CaMOCTOSITENIHHO Ha i
PesysibTaT 06yueHust: ICTBOJIOBBIX KICTOK:  OMOpHOHAIBHBIC U 1)Padora mo [BOIIPOCHI

comarnueckre. [IpakTMYECKOE  HCIOJIb30BAHME. pE3CHTAH
- 3HATH IPAaKTHYECKOE 5 o

TUYECKUI aCIIeKT. D)Ipocmorp

[IpUMEHEHHE CTBOJIOBBIX
KJIETOK B MEIUIMHE. Kputepuu oueHKu BHIEOYPOKa (C

1) OOBsICHSAET MPOILIECC CIHEUATM3AINN CTBOJIOBBIX OCTAHOBKAMH)

[KIIETOK; 1.06mas

2) O0bscHsIeT MPaKTHUYECKOE| XapaKTepHUCTHKA

TPUMEHEHHECTBOJIOBBIX KIIETOK. biemenTos IIA-rpymbL.

16 [Pasnen 8 8.1 HacnenoBanue, CLIETIIEHHOE CIIOJIOM. 2-32 Pemenue 3anaq IPemenue 3ana4 IKoMOMHHPOBaHHEI
3axoHOMEpPHOCTH IMHOXecTBEHHBIE ajuteny; Pemenne 3amad. CAMOCTOSTCIIbHO i1
[HACIIEICTBEHHOCTH 1 XpomocoMHas Teopust HAaCIIEICTBEHHOCTH.

M3MEHYNBOCTH

Pe3yabTaT 00y4eHus:

- 3HaTH OCHOBHBIE
BaKOHOMEPHOCTH
[HACJIEICTBEHHOCTH IIyTEM
[pereHus 3a1ad.

Hapymienne — 3akoHOMEpHOCTEH — HacledOBaHUS
[IPU3HAKOB B pe3yJbTare KPOCCHHIOBepa.
B3auMmonelicTBe  aJUIeIBHBIX U HEaUICIbHBIX
reHoB. OmucTa3. KoMmummMenTapHOCTh

IKpuTepum oueHKu

1) MHccnenyer 3akOHOMEPHOCTH

MO (DUKAIIMOHHOW H3MEHYMBOCTH;

2) [IpuMeHsIeT UTOIOTMYECKHE OCHOBBI
IMUrHOPUHOTO CKPELUBAHMS, HACTIETOBAHMSI
IPHU3HAKOB CHCIVICHHBIX C IIOJIOM U

IMHO>KECTBEHHBIH aJlIeITH3M IIpYU pEeHICHNH 3a1a4;




17 |Pe3yabTaT 00y4yenus: 8.2 MoudukaunoHHas HU3MEHYUBOCTb. 2-34 IToBTOpenue [MucemeHHas paboTa o [KomOuHHpOBaHHEI
BapuanioHHbIe PsIIbI N3MEHYHUBOCTH ITPU3HAKOB. 13y4eHHOTO MaTepuana [KapTodKaM it
- 3HATb IPUMHHBIH UTaGopaTopHas paboTa "U3syueHue, CriocoGerBoBarh
[HOCTCACTBIS MyTalni. MOIM(UKAIIMOHHONH HM3MEHUMBOCTH, OCTPOCHHE 0OYUCHHIO CTYICHTOB
BapHAI[HOHHOTO psAna u Kpusoi". LluTomorndeckue [YMEHHIO BBIICIIATD
IOCHOBBI HAaCIIEIOBaHUA IIPU3HAKOB. PIOTHICCKHUC JacTH B
HezaBucumoepacnpenenenue XpOMOCOM pH [TEKCTE, NMHCaTh
MUTMOPHIHOM CKPEIINBAHUH. XUMHICCKUC peaKlH.
Kpurepuu onenku
HaspIBaeT OCHOBHBIE ITOJIOXKEHUS TEOPUN XyTo Jie
[Dpusa;
TPUYUHBI MyTareHe3a U TUIBIMYTAIHi;
2) OnucrIBaeT XpOMOCOMHBIE 3200JI€BaHHSA
IeTOBeKa, CBSI3aHHbIE C aHOMAITMSIMHU YHCIIa
XPOMOCOM (ayTOCOMHBIE UIIOJIOBEIC);
3)Y craHaBnuBaeT CBsI3b MyTAIMH perapannei
e30KCHPUOOHYKIEHHOBOH KHCIIOTHI, €
[peKOMOMHAIMEH 1e30KCHPUOOHYKIENHOBOM
KHCIIOTBI,
18 [Pasnen 9 9.1 B3auMOCBsI3p  MEXHy  HACIIEICTBEHHON 2-36 Bamuta mpe3eHTanuii Ha fonucats Gusndeckne  [KOMOMHUPOBAHHBI
M3MEHYUBOCTBIO U 3Bomouuei. Hacnencreennas TeMy: «OBOIOLHI» (CBOICTBA BBLIAHHBIX 151
(DBONOIMOHHOE PA3BUTHE.  |[H3MEHUMBOCTD — OCHOBa SBOJIIOLUH. 0OpasoB
(OCHOBBI CENEKIIMH. KomOnHaTHBHas HU3MEHYUBOCTE, MYTaIH.
IMHOTOOOpa3ue KHUBBIX [EcrectBeHHbIH 0TOOp. KpnuTepnn onenkn
OpraHu3MOB. 1)O0BsICHAET B3aUMOCBA3b MEXTy HACICICTBEHHOM
M3MEHYNBOCTBIO HBOIIONNEH;
Pe3ynbTaT 00yuyeHus: P)AHamm3upyer (hakTOpHI, BIMSIOMHNE HA MPOIECC
PBOJTIOINY;
- 3HaTh OCHOBHBIE
MTOTOKEHUSI TEOPHU
PBOJTIOIHN.
19 [Pe3ynbTaT 00yuenus: 9.2 KomOuHaTuBHasT W3MEHYHBOCTb, MYTAIlUH. 2-38 [UACTUYHO-TIOUCKOBBIH, [CaMOCTOSATEIBHO IKoMOMHIPOBaHHBI
[EctecTBeHHbIi 0TOOp. Boprba 3a cyiecTBOBaHUE. MCcClieI0BaTENbCKUMT, ImenaroT TabIuIy i1
- 3HAaTb OCHOBHbIC UIpetid TE€HOB. [NonmynsunonHsle BOJIHEI. [TPOBEICHUH yYalIUMUCS
MOJIOKEHUS TEOPHH /Toxa3aTeabCTBa IBOTIOUH PKCTIEPUMEHTOB.
PBOJTIOIHN. Kputepuu onenkn
1)AHanm3upyeT J0Ka3aTelIbCTBA YBOJIIOINH.
2)OO0BACHIET B3aMOCBSI3b MEXKy HAaCIIeCTBEHHOMH
M3MEHYMBOCTBIO HIBOJIIOIINEH;
3)AHanu3upyer (akTopbl, BIMSIOIINE Ha IPOLECC
PBOJTIOINH
20 [Pazaen 10 10.1 TIpumeHeHne GHOMEXaHUKHA B POOOTOTEXHHKE. 2-40 Bomnpoc-otser, nekuus  |[[IoAroToBUTH KoMOMHUPOBaHHBI
IBriomequIHA 1 briomexaHnka  HWIKEHepHas  (9K30CKEJICTOHHI, MTpe3eHTAIHIO 131
oronHdopmaTrka [poboToTexHMKa U T.1.). buomexannka MeaumuHCKas «[Ipumenenue
Pe3yabTaT 00y4eHus: (TIpoTe3upoBaHue " Ip.). Bromexanukal OrioMexXaHNKH B
bpromerpudecKas (onTuMum3anus " Ip.). [POOOTOTEXHUKE»
BHATH HHTErPALIHIO MonenupoBanue "HU3yuenne OnoMexaHHuKy

orontornu, GU3NKU U
mHpOpMATHKY.

ITBMYKCHHUST HA3EMHBIX KHUBBIX OPraHU3MOB".
IKputepuu oneHKn

PackpbIBaeT npHMeHeHHE OGHOMEXAHUKH




BPOOOTOTEXHHUKE;
2) OOBsiCHAET MeXaHU3M palboTHI ceplia ¢
MCIIOJIb30BAHUEM JIEKTPOKAPAHOTPAMMBI;

21 |Pe3yabTaT 00y4eHus: 10.2 CpaBHUTETbHO-aHATOMHYECKHE. 2-42 03HAKOMUTH YYaIIUXCs € [3alONHAIOT TabIuILy IKoMOuHHPOBaHHBI
(OMOpPHOIOTHYECKHE. [TaneonTonoruueckue. n3oMepueit mpeenbHbIX [KCHHTeTHIeCKHe [it
- 3HAaTb OCHOBHbIC broreorpaduueckne. buoxumuueckne. CrocoObl VB, nx ¢usuueckumMn  |cIOCOOBI TOJTydeHHe
[I0JIOXKCHUA TCOPUU Brtoo0Opa3zoBanms. MexaHn3Mbl BUI00Opa30BaHMsI. (CBONCTBAMU U a1IKaHOB»
[PBOJIFOLIUH. IKpuTepum oueHKu OCHOBHBIMH CITIOCOOaMU
1)O0BscHAET B3aUMOCBA3b MEXy HacaeACTBEHHOM oTydeHHMS.
M3MEHYMBOCTBIO HIBOIIOLIUEH; [YPOK YCBOEHHsI HOBBIX
2)AHanu3upyeT (aKTOpbI, BIMSIOIIME Ha IPOLECC BHAHHIA.
PBOJIOINY;
3)AHanmu3upyeT JoKa3aTenbCTBa IBOJIIOIUHL.
27 |Pe3yabTaT 00yuenus: 10.3. W3omupyromue MeXaHHU3MB]] 2-44 (O3HaKOMUTH [lonroToBUTH IKoMOHHIPOBaHHEI
BH1000pa30BaHMsI. Ponb PEeNpOSYKTHBHOM] 0OyJaroIMXcst co Mpe3eHTALUI0 151
- 3HaTb OCHOBHBIC M3oyuH B BHOoOOpasoBanmu. llomummonaus wu crioco0aMu «/IokxazaTenbcTBa
[TOJIOKCHUS TCOPHH rHOpUIN3aLUs BH1000pa30BaHUs, PBOJIFOIIMH
PBOJIOIHN. Kputepuu oueHKn MEXaHU3MaMH,
1)O0BscHAET B3aNMOCBSA3b MEXy HacIeACTBEHHOMH MOTUITIIOU TN,
M3MEHYMBOCTBIO U3BOJIIOINEH; rHOpu IH3aImeit
P)AHanmusupyer (akTopsl, BIHSIOIMIME Ha IPOLECC
PBOJIIOLINY;
3)AHanu3upyeT JoKa3aTeabCTBa IBOJIIOIUHL.
23 |Pe3yabTaT 00yuenus: 10.4 Oramsl anTpOnIOTeHe3a. IIpoanTpoIBL. 2-46 03HAKOMHTH YUaIIUXCs € [3aIONHSAIOT TaOIHILy IKoMOUHIPOBaHHEI
IApxaraTpomnsl. [laneoantponsl. HeoanTpomnsl. M30MepHel MpeaeNbHBIX («ITaIbl aHTPOIIOTEHE3AN|i
- Jloka3pIBaTh STaIlbl Kpurepuu oneHKH VB, ux gusuyeckumun
PBOMIONUH KU3HH Ha 3emie. (1) HasbiaeT crocoObl BUI00OPa30BaHHUS; STallbl CBOMCTBAMH U
AHTpOIIOreHe3a; OCHOBHBIMH CIIOCOOaMu
2) Knaccupuunpyer 0CHOBHbIE MEXaHU3MBI [10J1yueHuMs.
BUI000pa30BaHUS; [YPOK YCBOEHHUSI HOBBIX
BHAHU
24 |Pe3yabTaT 00y4yeHHs: 10.5 Crioco0s! yIydIIeHHs! CeIbCKOX03SHCTBEHHBIX| 2-48 PEenpOLyKTHBHBIN IPaGoTa camocTosiTensHO [KoMOMHIpOBaHHEI
pPAaCTeHHHT ¥ J>KMBOTHBIX C TIOMOIIBIO METOJOB (BocTipon3BeieHNE 10 KapTOUKaM i
- PackpeITh criocoGbl CeNeKIuu. T'ubpuanzanus (ckperuBaHue). H(OpMaIuy,
[y 4IICHISCEIbCKOXO3AHCTB [[Tomummouaus. HckyccTBeHHBIIMYTareHes. BBINIOJTHEHUE
CHHBIX PACTCHHH 1 IKputepuu oneHkn [YTIpaXKHEHUH);
PKHBOTHBIX C IIOMOIIBIO 1)CpaBHuBaeT KkinajorpaMmMsl U (QUIIOTEHETHUECKUE
METOJI0B CEJIEKIINN; nepeBbs. - TBOPIECKH- .
2) PackpriBaeT CIoco6bl [BOCIIPOM3BOAIIINH
yJTyqIIEHHUACENECKOXO3AMCTBEHHBIX ~ PACTEHUH M| (mozroToBKka 1 noxas
DPKUBOTHBIX C IOMOIIBIO METOIOB CEIIEKITHIL, [pEe3CHTALIN);
- mpo0eMHO-
MTOMCKOBBII (ITOMCKOBBIN
mabopaTopHBIit
PKCIIEPUMEHT).
25 [Pe3yJbTaT 00yueHus: 10.6 Ortanbl QopMupoBaHHS JKM3HM Ha 3emie. 2-50 - TBOPUECKH- (OO0BsICHSIET B3aUMOCBSI3b [KOMOMHUPOBAHHEI
[dunoreHeTnueckue JIpEBbSL. Knanorpammer. BOCIIPOU3BOISAIINN Me>X1y HaclleACTBEHHOM [if
- PackpbiTh criocoOb [lonstue "llocnennuil yHHBepcalbHBI O0OIIUA (TOIrOTOBKA U MOKa3 1I3MEHYHNBOCTBIO
[YITy4LICHHACEIILCKOX 035 iCTB penox". MonenupoBanue "CocraBiieHHE [Ipe3eHTAINH ); FIDBOJTFIOLIACH

eHHBIX pacTeHul U

KJ1agorpamm'.




PKUBOTHBIX C ITOMOIIBIO
MCTO/J10B CCJICKIIMH,

Kputepuu ouenku

1)Omnpenensier atanbl popmupoBanust JKusHu Hal
Bemuie

2)CpaBHUBAET KIaAOTPaMMBl M (DUIOTCHETHYECKHE
epeBbs.

3)PackpbiBaeT CII0COOKI
VIIyqIICHASICENbCKOXO3SMCTBEHHEIX ~ pacTeHHH 1
PKMBOTHBIX C IIOMOIIBIO METOJIOB CENEKIIHHY,

- mpo0sIeMHO-
[TOMCKOBBIN (ITOUCKOBBIN
taGopaTopHbIii
PKCIICpPHMEHT).

26 [Pasnen 11 11.1 CrpoeHue HEpBHBIX KIeTOK. MeMmOpaHHBIH] 2-52 pacckas; Oecena; [Mucate camocTosATENHHO [KOMOMHUPOBaHHEI
IKoopauHaus u rnmoteHuuan. Ilotenunan apelictBusa. WHunuanus u| (bpOHTANBHEIN ONPOC;  [CTPOEHHE HEPBHBIX i
[perymsust TpaHCMHCCHSI TOTeHIMana faedicTus. Ilepenaual pereHye 3am1a4; padbora [KIETOK
Pe3yabTat 00y4eHus: MMITyJIbCa BJONb aKcOHA HelipoHa. PedpakrepHbIi B IEYATHBIX TETPAIIX;

Mepro U ero poik. [IpenMyniecTBa MUETHHHU3AIHY [paboTa ¢ y4eOHHKOM;
-3HaTb MEXaHU3M HeilpoHoB. CpaBHEHHE MUCIUMHU3UPOBAHHBIX U OTYET 110 OTEPEKAIOIINM
[KOOpJMHALMK K PETrYJIALUH. [HEMHUSIMHU3UPOBAaHHBIX  HelpoHoB.  CTpoeHue BajaHuAM; paboTa ¢
IeHTpajibHON HepBHOH cucrembl. CrpoeHue U raOIuIamu,
byHKIIME ToNOBHOTO MO3ra. CTpoeHne W QyHKIUY] CaMOCTOSITEIbHAS
ICIHHHOT'O MO3Ta. padoTa yuamuxcs (B
IKputepuu oneHKH TETPansx), COOOMCHHS
1) OnwuceiBaeT 1 OOBICHICT HHUIMALIMIO K [ygammxcs,
TPAHCMHCCHIO ITOTEHIIHANa JeHCTBUS B CaMOCTOSITEIIbHAS
MHETHHA3UPOBAHHBIX aKCOHOB HEHPOHOB; paboTa y TOCKH.
2) PackpbiBaeT 3HaUCHHE pePPaKTEPHOTO MEPUOJIA U
IMHEJTMHOBOM 000JIOUKH;
3) OObsicHAeT CTpoeHHe M (PYHKIUH CIUHHOTO U
FOJIOBHOTO MO3Ta.
27 |Pe3yabTaT 00yuenusi: 11.2 Buzsr MmexaHopenentopos. Peakmus 2-54 [Mpuvenenue 3HaHui 1 [Pabota c yueOHnkoM  [KOMOMHUpPOBAaHHBI
MEXaHOPELETITOPOB Ha M3MEHEHHMST pa3ipaskuTeNeH CII0cO0OB IEHCTBUIA. BamoNHUTE TabIUILy it
- OOBACHSTD CHCTEMBI Ha npuMepe Tenen [launnu. B3aumocBs3s crpoeHus 'Y craHOBIEHUE
yIpaBieHUs B OHONOTHH. 1 QyHKIIMN XOIMHEPrHYeCKOro CHHAIca. MexaHn3m [IPaBUIIBHOCTH U
CHHANTHYECKO! Iepeiauy Ha IprMepe 0CO3HAaHHOCTH y4eOHOTrO
XOJIMHeprUIecKoro cuHarnca. CHCTEMBI yIIPpaBICHUS MaTepHaia, BEISIBICHHE
B Ononorun. [loraTHe "cucreMsl ynpaBieHus" B MpoOIEMOB U HX
oronoruu. OCHOBHBIE KOMITIOHEHTHI CHCTEMBI [KOPPEKIIHS..
yrpaBneHus. [IpuHIIIT 00paTHOM CBSI3U HA IPAMEPE
[PETYITHPOBAHUS TEMIIEPATYPHI/yPOBHS YTIEKUCIOTO
ra3a/TII0K03bI
. KpuTepuu onenkn
1)YcTanaBiauBaeT B3aMMOCBS3b CTPOEHHS
(bYHKIIMHY XOJIMHEPTHUECKOTrO CHHAIICA;
2)OmmceIBaeT peakIiio MEXaHOPEIENTOPOB (TebIa
[Maumam) HApa3ApaKUTENN; CHCTEMBI YIIPaBIeHUS B
Oroorum;
3)O0BsICHAET MEXaHU3M AEHCTBHS TOPMOHOB,;

28 [Pasmen 12 12.1 Crpoenue nonepeyHo-IoI0CaToN MBILIEYHOMH 2-56 [13y4eHne HOBOrO OTBeTUTH Ha BONPOChl  [KOMOMHUPOBAHHEI

V{Br>xeHue rkanu. CTpykTypa MuHOGUOpHUIa (30HBI, JIMCKH, MaTepHana, pabora ¢ [TCbMEHHO i1

PesynbTaT 00yuenus:

- lutepnpeTnpoBath
[YJIbTpaCTPYKTYpy

HOHCpe‘{HO-HOHOC&TOﬁ

CapKOMepbl, aKTHH, MHO3MH M J1p.). MexaHusm
COKpaIlleHHs1 MBIIMIEYHOro BoJIOKHA. T-cucremal
MBIIIEYHOTO BOJIOKHA. CTpoeHHe, JIOKaIU3aluH U
oOmpe  cBoiicTBa  OBICTPBIX M MEJICHHBIX

IMBITIICYHBIX BOJIOKOH. THITBI CKEJIETHBIX MBITIICUYHBIX|

Mpe3eHTanuei




MBILIIEYHON TKaHU Ha
MUKpOQOTOrpadusix.

TKaHei OTHOCUTEIBHO aKTHHA.

Kputepuu ouenku

1) Uccnenyet ynpTpacTpyKTypy
[OTIEPEYHOIIOIOCATHIX MBILIILY;

2) OOBsACHAET MEXaHU3M MBIILICYHOTO COKPAILICHUS
iC TTOMOIIIBIO TEOPUH CKOJIB3SIIIIX HUTEH;

3) Paznnaaer GBICTpEIE M MEAJIEHHBIE MBEIIIEYHBIE
BOJIOKHA;

29

Pe3yabTat 00y4eHus:

- OMICHIBATH POJIb U METOMBI
oronHdopmMaTHKH

12.2CkopocTh mpoBeneHHs: BO30YKICHHUS B CEpALE.
(CoxpaTUMOCTB cepleuHoM MBIIIIIBI.
ODnexkTpokapauorpadus, ee  JUATHOCTHYECKOE
BHAYEHHE. MognenupoBaHue "HccnenoBanue
DIIEKTPUYECKUX  IPOLECCOB, IMPOTEKAIOHUX B
ceprue".

Kputepuu onenkn

3) OOBsICHSIET BO3/ICHCTBHE AIIEKTPOMATHUTHBIX U
BBYKOBBIX BOJIH Ha OPTaHU3M YEJIOBEKA; 3HAUCHHUE
PINTEHETHKU B U3yYEHUH MEXaHU3MOB PETyIISIIUH
TeHOB, HE 3aTParHBaIONIMMH OCIEJ0BATEIbHOCTh
TEHOB;

4)O0BsCHSET 3HAYCHHE METO/IQ]
bKCTpakoprnopaibHOro — orogotBopenus  (DKO);
MCIIONIb30BaHNE  MOHOKJIOHQIBHBIX — QHTHTEN B
ITMAarHOCTUKE U JICYSHUH 3a00JIeBaHUH.

2-58

[Pa3BUBATH YMEHUS
COCTaBILSITh KPAacCBOP/I,

OTBETHTE Ha BONIPOCHI
lyKa3aHHbIE Ha
craiine.Nel3

IKoMOUHIPOBaHHBI
i

30

Pa3nen 13
[bruoTexHoIOrus
Pe3yabTaT 00yueHus:

PaCKpBITL POJIb U 3HAYCHUE
01OTEXHOIOTHH B KH3HU
[9CJIOBCKA.

13.1 TonoxuTenbHBIE U OTPHLATEIBHBIC CTOPOHBI
MCTIONIb30BAHUS MHKpPOOPTaHU3MOB B
ITPOMBIIIIIEHHOCTH, CETBCKOM Xo03s1iicTBE,
Menuimae, ObITy. [Tpumenenue TT1P.

Kputepuu onenkn

1) Ha3biBaeT npeumyIiecTBa U HEOCTaTKU

DPKMBBIX OPIaHM3MOB, HCIIOJIb3YEMBIX B
0MOTEXHOJIOTHH; STHYECKHE BOTIPOCHI IPHMEHEHHUS
TeHeTHYEeCKH MOU(UINPOBAHHBIX OPTaHU3MOB
(I'MO); BO3MOXXHOCTH TPUMEHEHHSI HPEPMEHTOB B
METHIIIHE, XUMHH 1 TPOMBIIIIIEHHOCTH;

2) OnmceIBaeT 3HaUCHHUE TTOMMEPa3HOH EMHOMH
[peaKIMy B TAKCOHAMHH, METULITHE U
KPUMHHAJINCTUKE]

2-60

0OBSICHEHIE HOBOT'O
iMaTepurajia ¢
HeMOHCTpaHPIGﬁ OIIBITOB

IKoHcIekT 1o teme,
pedepar

IKoMOUHIPOBaHHEI
i

3

—_

PesyabTaT 00yuenusi:

- [InaHupoBaTh HKCIIEPUMEHT
10 ONpeeNeHNUIO
IMHKPOOPTaHH3MOB,
BamnMCHIBaTh PE3yIbTATHI H
(hopMyIMpOBaTh BEIBOIBL

13.2 DTtudeckue BONpockl NPUMEHEHUS
reHeTHYEeCKA MOAH(UIIMPOBAHHBIX OPTaHU3MOB.
(JTambl ~ MHKPOOHMOJIOTHYECKHX  HMCCIIEIOBAHHH.
MeToabl e3nHPEKINN U CTEPUITA3AIIH PH padboTe
C MUKpOOpraHu3MaMi. BUIBI TUTATENBHBIX CPEa H
X MOJITOTOBKA

Kputepuu onieHKH

1) OnuceIBaeT U OOBICHSIET ITAIbI
MUKPOOHOJIOTHUECKUX UCCIICA0OBAHUI; METO/IbI
MHKPOKJIOHATEHOTO Pa3MHOXCHUSI PACTCHHUM;

2) CpaBHUBAET rPaMIIONIOKUTEIBHBIE H
rpaMOTpHUIIATEIILHBIC OaKTEPHHU.

2-62

Ulekuust, BOmpoc-0TBET

JlaTe onpeneneHue
KJTFOYEBBIM TIOHSATHSAM
MUCEMEHHO

KoMOMHUPOBaHHBI

178
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Paznen 14

14.1 Dkonoruueckue nupamupl. Tpodudeckue

2-64

[Pa3BUBATb YMCHUSA

PaboTa 1o kapTouke

IKoMOuHMPOBaHHBI




briocdepa, sxocucrema, lypoBHH. THUIIBI B3aUMOOTHOLLIEHUHN. BBI/IEJISITH [VIABHOE, [TCbMEHHO i1
oy ALms MonenupoBanue "CocTaBieHHE CXeM Mepeaadn CpaBHHMBATH, 0000IATb,
Pe3ynbTaT 00y4yeHus: DHEPTHUU B MUILEBBIX LETsAX". InesTaTh BBIBOIBI 110
Perenue 3KOIOTMYIECKHX 3a/1a4 M 3KOJIOTHYECKUX [pe3yabTaTaM.
IPermiath 3KOJIOTHYECKHE cuTyanmii.
3a1a4YU U DKOJIOTUYCCKUC KpHTep“H OLEHKH
CUTyaLuH. 1) YcranaBimmBaeT B3aHMOCBSI3b MEXIY
loropasHooOpa
BHEM HYCTOHYMBOCTBIO 9KOCcUCTeM; 2) ccnenyer
PKOCHCTEMBI CBOETO PETHOHA BIIOJIEBBIX YCIOBUAX C
MCTIOIb30BAHIEM CTATHCTUIECKHX METOIOB
aHanm3a.
33 [Pe3yabTaT 00y4yenus: 14.2 CoxpaHeHHE pEIKUX M MCYE3AIOUIUX BUIOB 2-66 CitoBecHBIE (3TIEMEHTHI  |Yuamuecs IKoMOHHIPOBaHHEI
[pacTeHHit U KUBOTHEIX. Mcronb30BaHNe pa3IuIHbIX Oecelbl, pacckas). [KOHCIIEKTHPYIOT (it
- 3HaTh OCHOBBI ICTaTUCTUYECKUX METOJ0B B OIpeaeIeHUN [KJIFOUEBBIE OIIPEIEIICHUS
PKOJIOTUYECKON KyIbTYPBL.  [qpCIEHHOCTH W pAcIpelelIeHHH — OpraHH3MOB] Harssmbie (mokas IPaGoTa B mapax
MECTHOH ~ DKOCHCTEMBI.  3HadeHHE  CIydaiHOi IPE3CHTAIIMH IO TEME,
BLIOOPKM B ONpEAEICHMH  OHOPa3HOOOpas3Hs paboTa ¢ OnopHbIM
MECTHO# SKOCHCTEMBL. [KOHCTIEKTOM).
Kputepum ouenxn [IpakTuyeckue
1)CocraBnsieT mpe3eHTalmy 1o 6Hopa3Ho0Opaznuio
o (IeMOHCTpAIHsI OIBITOB
MECTHOH 3KOCHUCTEMBL, b BHpTyATEEO
XMMUYECKOU
2) Mopemupyer "CxeMbl Tepelauyd SHEPTUU B
" iTaGoparopun)
ITUIIEBBIX Hersx".
34 [Paznen 15 15.1 I'mobambHOE  MOTEIUICHHME: MIPUYMHBL, 2-68 [MaCTHYHO-TIONCKOBBIH, |ppoHTaNBHAs, padoTa mo|KoMOMHUPOBAHHBI
[MOCJIENCTBUSL, MHYyTH pelleHus. MoJennpoBaHue MpOOIeMHBIH, B3aUMO-  [FpyIIIaMm, it
(DKOJIOTHsL U BITUSIHHIE "KommbloTepHOE ~ MOJENMpPOBaHHE  TIIOOATBHOTO) [KOHTPOJIb MHANBUIyalIbHAS,
[4eIOBEKA HA OKPYKAIOUIYIO [ITOTETUIEHH KIMMaTa". DKOJOTHYEeCKHe MPOoOIIeMbl [B3aMOITPOBEPKa.
cpeny PecrryOnmku KazaxcTaH v TyTH HXpEIICHNS.
IKpuTepum oueHKu
PesynbTaT 00y4yeHus: 1) IIporuo3upyeT mocaeCTBUS TI00aTbHOTO
MOTETUICHNS KIIMMaTa;
- PackpiTh Bmstime 2) TIpMBOAMT NPUMEPHI ITyTEH PELICHMYS
[T€JIOBEKA Ha OKPYIKAIOMIYIO 3o oruueckux npobiaem Kazaxcrana.
cpeny.
35 [Pa3nen 16 16.1 3HaueHue MoJIMMEpa3HON IETTHOW peakiUH Bj 2-70 [MaCTHYHO-TIOMCKOBBIH, |ppoHTaNBHAs, padoTa no|KoMOMHUPOBAHHBI
KPUMHHAIICTUKE, IIPU YCTAaHOBIEHHM OTIIOBCTBA, MpOOJIEMHBIH, B3aUMO-  [FpyMIaMm, i
IbroTexnonorus IMEUIIMHCKOM THarHOCTHKE, MEPCOHANIN3UPOBAHHOM [KOHTPOJIb MHINBHTyaJIbHAS,
MeTUIIIHE, KIOHHPOBAHUH T'€HOB, CEKBEHUPOBAHHH [B3aHMOIIPOBEPKA.

PesyabTaT 00yuenus:

PacKpbITh posib U 3HAUEHUE
OMOTEXHONOTHH B KU3HH
luesoBeKa.

VTHK, myTarenese

Kpurtepuii oueHku

1) Ha3biBaeT npeumyIecTBa U HEAOCTATKH
PKMBBIX OPTaHU3MOB, HCIIOJIb3yEMBIX B
OMOTEXHOJIOTHH; STHYECKUE BOIIPOCHI IPUMEHEHUS
reHeTHYeCKH MOJU(UINPOBAHHBIX OPTaHU3MOB
(I'MO); BO3MOXXHOCTH TPUMEHEHUS (PEPMEHTOB B
MeTUIIIHE, XUMHH 1 TPOMBIIIIIEHHOCTH;

2) OmmceIBaeT 3HAUCHUE MOIUMEPa3HO [emHOoit
[peaKkIMi B TAKCOHAMHU, METULIUHE U

IKPUMUHAJIMCTUKE;




36

Pe3yiabTat 00y4eHus:

(OOBSCHATH CHCTEMBI
[YIIpaBJICHHS B OMOJIOTHH.

16.2 Ilepenaua ropMOHAIBHBIX CUTHAJIOB Yepe3
MeMOpaHHbIE PeLenTOphl. MeXaHu3M AeHCTBUS
FOPMOHOB Ha KJIETKH - MUIIEHH Ha IPUMeEpe
MHCYJIMHA U 3CTporeHa. PocToBbIe BelecTBa.
IMexaHn3M IeCTBUS POCTOBBIX BEIIECTB Ha
pactenue. JleiicTBre aykcHHA U rHOOepeuInHa.
UloGopatopHast pabota "BoszelicTBue aykcuHa Ha|
[pocT KopH:"

Kpurepuii onenku

1)YcranaBnuBaeT B3aMMOCBS3b CTPOCHHS U
(bYHKLIUH XOIMHEPTUUECKOTO CHHAIICA;
2)OnuchIBaeT peakuio MEXaHOPELENTOPOB (Tenbla
[MaunHM) Hapa3ApPaKUTENU; CHCTEMBI YIIPABICHHS B
OHOTOTHH;

3)O0BsICHAET MeXaHU3M ACHCTBHS TOPMOHOB,;

2-72

[FaCTUYHO-TTOUCKOBBIH,
[TpOOJIEMHBIH, B3aMO-
KOHTPOJIb

rpynmnam,
HIUBHyaTbHAas,
[B3aMOIIPOBEPKA.

(bponTasbHast, paboTa mo[KoMOnHUPOBaHHEI

14

KypcosoiinpoexTt/padora(eciu 3alNIaHIPOBAaHO)

HUToro yacos

72
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