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1. IlepeyeHb NJIaHUPYEMbIX Pe3y/JbTATOB 00y4eHHS M0 JUCHUIIHHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbI

Ilenb OCBOEHUS AMCHUILIMHBL (POPMHpPOBAHME COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, WUTIOCTPAIMI0 TPAKTHYECKOTO TPUMEHEHHsT OWOJIOTUMECKUX 3HAaHUH B  MEIUIMHE,
CIIOCOOCTBYIONMX  paHHEeW TpodOpUEHTANMH  y4yaluxcs. [ JI00allbHBIE TEMBI  MPOTPAMMBI
OTIPENIENISIOTCS COIUALHBIMU TPEOOBAHHUSIMU U BKJIFOUYAIOT B CEOS:

- COIMAITM3AIHNIO 00yJaeMbIX KaK BXOXKICHHE B MUP KYJIbTYPhI U COIIMATBHBIX OTHOIICHUH;

- NpHOOIICHHE K TI03HABATEIILHOW KYJIbType KaK CHCTEME I03HABATEIbHBIX (HAYYHBIX)
[IEHHOCTEH ¥ OPUEHTAIINIO B CHCTEME MOPAILHBIX HOPM U IICHHOCTEH;

- pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB M HWHTEUICKTYaJbHBIX CIIOCOOHOCTEH B IpoIlecce
prOOpeTeHUsT OMOIOTHYSCKUX 3HAHUM;

- OBJIAJICHUE KITIOYCBBIMU KOMITCTEHTHOCTSIMH: y4eOHO-T103HABATEIbHBIMH,
WH(OPMAIMOHHBIMH, IICHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMU;

- ¢opmupoBaHHE y OOYYarOIIMXCS IMO3HABATEILHOW KYJIBTYpPhl, OCBAaMBAacMOM B IpoIEcce
MO3HABATEIIBHON JICATEIIBHOCTH, M JCTETHYECKOH KYyJIbTYphl KaK CIOCOOHOCTH K AMOIMOHAIBLHO-
[ICHHOCTHOMY OTHOIICHHUIO K O0BEKTaM KHBOW MPUPOJIBI.

3amaun:

- mpuoOpecTH 3HAHUSI 00 YPOBHSAX OPTraHM3AIMHM JKUBOM MaTepull M MEXaHHW3Max ce
SBOJIIOIIMOHHOTO  Pa3BUTHs, OCHOBAaX KJIacCH(PHKAIMM M CHCTEMATHKH, 3aKOHOMEPHOCTSX,
KACaloOIUXCsl CTPOCHHS, PAa3BUTHSA, CpPEIbl OOWTAHHWS MHKPOOPTaHH3MOB, T'pHOOB, pPACTCHHIA,
JKUBOTHBIX M OTJENbHBIX MX MPEACTABUTENCH; MO aHATOMUU W (PU3UOJIOTUHM OpPTraHM3Ma 4eJOBeKa,
OCHOBaXxX T'MTHCHBI M 3JI0POBOTO 00pa3a KU3HH;

- 0TpadoTaTh YMEHMsl COCTaBJIATH IUIAHBI, CXEMbI, KOHCTIEKTHI M TaOJHIIBI TIPH paboTe HaJ
CoJIepKaHUEM Kypca; HUCIOJIb30BaTh pecypchl cetn MHTepHer, paboTaTh ¢ y4eOHOW W Hay4dHO-
MOMYJISIPHOM TUTEPaTypoil; paboTaTh ¢ TECTaMU; BIAJAETh OMOIOTUYECKUMU TEPMUHAMH U TIOHSATUSIMU;
OOBSCHATH Pe3yJabTaThl OMOJIOTUYECKUX IKCIIEPUMEHTOB, BBIIBUTATh TUIIOTE3b HA OCHOBE 3HAHHM 00
OCHOBOTIOJIATal0IINX OMOJOTHYECKHX 3aKOHOMEPHOCTSAX U 3aKOHAX, O MPOMCXOXKIEHUU U CYIIHOCTHU
JKU3HHM, TJIOOAIBHBIX  W3MEHEHUsX B  Owocdepe; TPOBEpPATh  BBIBHHYTHIE  THIIOTE3bBI
HKCIIEPUMEHTAJILHBIMU CPEICTBAMU, POPMYIUPYS 1IENb UCCIETOBAHMIA,

- C(l)OpMHpOBaTL COﬁCTBeHHle MNO3UIIMI0 U OTCTauBaTb €€ B JHUCKYCCUH HCIIOJIb3YIO
Pa3IUYHBIC CBEACHUA NI €€ apryMCHTalH.

IlepeyeHb TPeOOBaHMI K YPOBHIO IOATOTOBKHU BBINIYCKHUKOB
[lepeuens TpebGoBaHMiI cocTaBlieH Ha OCHOBe paszfena «TpeboBaHUS K YpOBHIO MOJITOTOBKU

BBIMTYCKHUKOB» DeNepaabHOro KOMIIOHEHTa TOCyJapCTBEHHBIX CTAaHIApTOB OCHOBHOTO OOILEro M
cpenHero (MmoMHoro) obmero oopazoBanus (0a30BbIil U MPOYUIBHBIN YPOBHU).

Kon | OcHOBHBIE yMEHUS U CTTOCOOBI ACHCTBUI

1 3HATDH U ITIOHUMATD

METO/AbI HAYYHOI'0 IO3HAHMA; OCHOBHBIE I10JI0KEHHH OHOJOIrHYeCKUX

3aKOHOB, IIPABUJI, TEOPUIl, 3AKOHOMEPHOCTEH, THIOTE3:

METOJbl HAyYHOIO ITO3HAHUS, NMPHU3HAKU JKUBBIX CHUCTEM, YPOBHM OpraHM3alMd >KUBOHU
MaTepun

OCHOBHBIE TTOJIOKEHUS OMOJIOTHUECKUX TEOpHi (KJIETOYHAsT; XpOMOCOMHAS;

CHUHTETHYECKAsl TEOPHUs IBOJIIOLIMHU, AHTPOIIOTeHE3a);

OCHOBHBIE INOJIOXKEHUS ydeHu# (0 myTsaX W HampasieHusx spomonuu; H.J. BaBuiosa o
IEHTpaX MHOrooOpasus M MPOUCXOXKIEHUs KyIbTypHBIX pactenuii; B.M. Bepnanckoro o




o6uocdepe);

cymHocTh 3akoHOB (I".Mennens; cuemnenHoro HacnenoBanus T.Moprasna;
TFOMOJIOTHYECKUX PsI/I0B B HACJIEICTBEHHOW N3MEHUYNBOCTH; 3apPOABIIIEBOTO
CXOJICTBA; OMOTEHETHUYECKOT0);

CYIIHOCTb 3aKOHOMEPHOCTEN (M3MEHYMBOCTH; CLEIVIEHHOT'O HACJIeIOBAHNUS;

HaCJIEJOBaHMsI, CLEIUIEHHOTO C I10JIOM; B3aUMOJEHCTBHSI T€HOB U UX

LIUTOJIOTUYECKUX  OCHOB); MpaBwi (AomMuHMpoBaHus [ .MeHzens; 3KoJOruuecKon
UPAMU/JIBL);

CYITHOCTb 'MIIOTE3 (‘II/ICTOTBI TaMCT, ITPOUCXOXKACHUSA KU3HU, ITPOUCXOKIACHU A I‘IC.]'IOBCKEI);

CTPOEHHUE W MPU3HAKHN OMOJIOTHYECKNX 00bEKTOB:

KJICTOK ITPOKAapUOT U DYKAPUOT: XUMHYECKHI COCTaB U CTPOCHUC OPraHOU OB,

I'CHOB, XPOMOCOM, I'aMCT,

BHUPYCOB, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB IIAPCTB IKUBOW IMPUPOIBI
(pacTeHuid, )KUBOTHBIX, TPUOOB U OAKTEPHIl), YEITOBEKA;

BUJIA, IONYJISINI; 9KOCHCTEM M arpodKOCHCcTeM; Onochepsr;

CYIIHOCTh OMOJIOTH4eCKMX NPOLECCOB U SIBJCHMIA:

OOMEH BEIIECTB M IMpEBpallleHHs HSHEprud B KIETKE M OpraHuszMe, (OTOCHHTES,
IUTACTUYECKUN M SHEpreTHYeckuid OOMEH, NMUTaHMe, JbIXaHue, OpOKeHHE, XEMOCHHTE3,
BbIJIEJICHHUE, TPAHCIIOPT BEUIECTB, Pa3pakKuMOCThb, POCT;

MUTO3, M€I>'I03, PAa3BUTHC IraMCT Yy IBCTKOBBIX paCTCHI/Iﬁ U ITI03BOHOYHBIX )XUBOTHBIX

OIUIOIOTBOPEHHE Y IIBETKOBBIX PACTEHHH M II03BOHOYHBIX JKUBOTHBIX; pa3BUTHE U
pa3MHOXEHHE, UHANBHIyaJIbHOE pa3BUTHE OpraHu3Ma (OHTOTeHE3);

B3aMMOJICHCTBHE TEHOB, MOJY4YEHHE TeTepo3uca, MOJMUIUIIOUIOB, OTAAJIECHHBIX THOPHIIOB,
JIEHCTBHUE UCKYCCTBEHHOTO 0TOODA;

JeicTBUE ABMXKYLIETO M CTAOMIM3MPYIOLIEro OTOOpa, reorpadguueckoe U 3KOJIOTHYECKOe
BUJ1000pa30BaHue, BIMSHUE 3JIEMEHTAPHBIX (PaKTOPOB BOJIIOIIMH HAa FeHO(OH I MONYJIsSLUH,
(dbopMHpOBaHKE MPUCTIOCOOIEHHOCTH K cpeJie OOMTaHus;

KpYroBOPOT BEUIECTB U MPEBPAILEHUS JHEPTHH B SKOCUCTEMAaxX U Ouocdepe,
HBOJIIOIMS OHochepsl;

COBPEMEHHYI0 OMOJIOTHYEeCKYI0 TEPMUHOJIOTHIO M CHUMBOJIUKY T10 IIUTOJIOTHUHU, TEHETHKE,
CEJICKIINH, OMOTEXHOJIOTHH, OHTOT€HE3Y, CUCTEMATHKE, YKOJIOTHH, YBOJIIOLINN;

0CO0EHHOCTH OpraHusMa 4Ye€JI0BE€Ka, €ro CTpoCHUA, KUSHCIACATCIbHOCTH, BBICIIIEH
HepBHOI\/II JACATCIIBHOCTH U ITIOBCACHHA.

YMETDH

O0BACHATH:

poib OMOJIOTMUECKUX TEOPHH, 3aKOHOB, NPHUHIUIOB, TUIOTE3 B (HOpMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA;

CAUHCTBO J)KMBON M HEXHBOM npupoanl, poACTBO, 06H_[HOCTB MPOUCXOKACHUA KHUBBIX
OpTraHu3MoOB, 3BOJIFOIHIO paCTeHI/Iﬁ U JKHUBOTHBIX, HWCIIOJb3YyA OMOJIOTUYECKHE TEOpHHU,
3aKOHBI U ITpaBUJIa,

OTpULATCIIBHOC BIIMAHUC aJIKOI'OJIsI, HUKOTHUHA, HAPKOTUYCCKUX BCIICCTB HA
Pa3BUTHC 3apOoabllia YCJIOBCKA, BJIMAHUC MYTAICHOB HAa OPTaHN3M YCJIOBCKA,

IPUYMHBl  HACJIEACTBEHHBIX W  HEHACJIEJACTBEHHBIX WM3MEHEHHW, HACIEICTBEHHBIX
3a00JIeBaHN, TEHHBIX U XPOMOCOMHBIX MYTAIlHiA;

B3aMMOCBS3M OPraHU3MOB, YEJI0BEKa U OKPYKAIOLIEH Cpebl; IPUUUHBI
YCTOMUUBOCTH, CAMOPETYJISALIUH, CAMOPA3BUTHS U CMEHBI IKOCHUCTEM;
HE00XO0IMMOCTh COXpaHEHUs MHOI000pa3us BUIOB, 3aIIUTHl OKPYXKAIOIIEH Cpe/ibl;

MPUYMHBI SBOJIIOIIMH BHUJIOB, Y€JIOBEKa, OMochephl, eAMHCTBA YeJIOBEYECKHX pac;

MCCTO U POJIb YCJIOBCKA B IPHUPOALC; pOACTBO YCIOBCKA C MJICKOIMUTAIOIIIUMU
KMBOTHBIMH, POJIb PA3JIMYHBIX OPIraHU3MOB B JKMU3HH YCJIOBCKA,

3aBHUCHMOCTD 310POBbSA UCJIOBCKA OT COCTOSIHU S oxpymammeﬁ CpCAbI,




IIPOABJICHUEC HACIICACTBCHHBIX 3&60J’IeBaHHﬁ, HUMMYHHUTETA y 4€JIIOBCKA, POJIb
TOPMOHOB U BUTAMHWHOB B OPTaHU3MC,

YCTAaHABJIUBATH B3AaHUMOCBHA3H:

CTpoeHUsI M (DYHKIMHA MOJEKYJ, OPraHOMJOB KIETKH; IIACTUYECKOTO U IHEPreTHYECKOrO
00MEHa; CBETOBBIX M TEMHOBBIX peakLui (JOTOCUHTE3A;

JIBUOKYIIIMX CHJI 3BOJIFOIMU; ITYTE€W W HAITPABJICHUH BOJIIOLINY;

pemaThb
3aJjaud Pa3HOM CIOKHOCTU IO LIUTOJIOTUH, T€HETUKE (COCTABIATh CXEMbI CKpEIIMBaHUSA),
HKOJIOTUH, IBOJIIOLMH;

COCTABJATH CXEeMbI
MEPEHOCA BEIIECTB M SHEPTUH B IKOCUCTEMAX (LIETIH MUTAHUS, TUILIEBBIC CETH);

pacno3HaBaTb U ONUCBIBATL:

KIICTKHU paCTCHI/If/'I " ) KUBOTHBIX,
PE3YJIbTAThI OMOJOIHYECKUX OKCIICPUMCHTOB, Ha6J'IIOI[CHI/II71 10 UX OIIMCAaHHIO,

ocobeit Bi1a 1o MOP(OIOrHIECKOMY KPUTEPHIO;

OHOJIOrHYECKHE OOBEKTHI IO HX I/1306pa)KeHI/IIO H 1poneccam Ux XKU3HCACATCIbHOCTH,

OKOCHUCTCMBI U aIrpO9KOCHUCTCMBI,

BbIABJISAATD:

OTJIMYUTCIIBHBIC ITPU3HAKH OTACJIbHBIX OPIraHU3MOB,

npuUcnocoOJIeHNsT y OPraHU3MOB K cpele oOuTaHusi, apoMop(ho3bl W WAMOATANTALUU Y
pacTeHUI U )KUBOTHBIX;

abmoTuyeckne M OHMOTHMYECKUE KOMIIOHEHTHI OKOCHUCTEM, B3aWMOCBSA3U OPraHU3MOB B
9KOCUCTEMC, AHTPOIMOI'CHHBIC UBMCHCHUS B DKOCUCTCMAX ]

MCTOYHUKU MYTareHoOB B OKpY Karollei cpese (KOCBEHHO);

CcpaBHUBATH (M J1€J1aTh BHIBOJbI HA OCHOBE CPABHEHMS)

O6uonornyeckue OOBEKTHI (KJIETKH, TKAaHH, OpPraHbl M CHCTEMBbl OPraHOB, OPTraHU3MbI
pacTeHM, ’KUBOTHBIX, TPUOOB U OAKTEPUI, IKOCUCTEMBI U arpOIKOCUCTEMBI);

IPOIIECCHI U sIBIEHUS (0OMEH BEILECTB Y pacTeHUI, KUBOTHBIX, YEJIOBEKA,
IJIACTUYECKUH M SHEPreTH4eCKUil 0OMeH; OTOCUHTE3 U XEMOCUHTE3);

MHTO3 U M€03; OecIo10€e U I0JI0BOE Pa3MHOXKEHHE; OIIO0TBOPEHUE Y
pacTEHNH M KUBOTHBIX; BHEIIHEE U BHYTPEHHEE OILIOAOTBOPEHHUE;

q)OpMBI €CTCCTBCHHOI'O 0T60pa; I/ICKYCCTBCHHHﬁ U €CTECTBECHHBIN OT60p; CITOCOOBI
BI/IJI006pa3OBaHI/I$I; MAaKkpO- 1 MUKPOIBOJJIIONWIO, ITYTH X HAIPABJICHUA DBOJIIOINHA

onpenensiTh
MIPUHA]ICKHOCTh OHMOJIOTHYECKUX OOBEKTOB K ONPECICHHON CHCTEeMaTHYeCKOW TpYIIIe
(xmaccudukanys);

aHAJIM3MPOBATH

pa3inYHbIC THUIOTE3bl CYIMHOCTH JKH3HU, MPOUCXOKIACHUA IKHU3HU, PaA3HBIX TPYHII
OpTraHU3MOB M YCJIOBCKA, YCJTIOBCUCCKUX pacC, 9BOJIOIHUIO OPraHU3MOB;

COCTOSIHME OKpYXarolled cpenbl; BIUsSHHE (AKTOPOB pPHCKA Ha 3J0POBHE UEIOBEKA;
MOCTEACTBHS JICATETbHOCTH 4YelOBEKa B DJKOCHCTEMax, TJI00albHBIE aHTPOIOTECHHBIC
W3MEHEHUs B Onocdepe;

HCHOJIb30OBATh  ITPHOBPETEHHBIE 3HAHUA W YMEHUA B
IMPAKTUYECKOMU AEATEJBHOCTH U ITOBCEJHEBHOMU KU3HH

IJIS1 000CHOBAHUSA

MpaBIJI OBEJICHUS B OKpYKalolIeH cpene;

Mep TpOMUIAKTUKUA  pACHpPOCTpaHEHHUs 3a00JIeBaHMI, BBI3BIBAEMBIX PACTCHUSMU,
KUBOTHBIMH, OakTepusiMH, TpubaMu ¥ BHpPyCaMH; TpaBMarTu3ma, ctpeccoB, BHNY-
WH(DEKINU, BPEIHBIX MPUBBIYCK (KYpPEHHE, aTKOTOIM3M, HAPKOMAHHUS ); HAPYIIECHUS OCAHKH,
3peHus, ciyxa, UH(PEKIIMOHHBIX U MPOCTYAHBIX 3a00JI€BaHH, CTPECCOB, BPEIHBIX MPUBBIYEK
(KypeHue, aJKorojau3M, HApKOMaHHUs);




OKa3aHWs TMEpBOM TMOMOUIM TMpU TpaBMax, IMPOCTYIAHbIX U JAPYyrux 3a00JIeBaHUSAX,
OTPaBJICHUH MUIICBBIMU MPOIYKTAMU;

Croco0OB BBIpALIMBAHUS M PA3MHOKEHUS KYJIbTYPHBIX PACTCHUN U JOMAIIHUX >KUBOTHBIX,
yX0/1a 32 HUMH.

2. Mecro nucuumiiuabl B ctpykrype OOII BO

JAMcuunIMHa OTHOCUTCH K Y4eOHOMY IUKJIY (pa3jely) - eCTeCTBEHHOHAYYHbIN IUKJI.

Buonorust sBisercss oaHOM W3 (yHIAMEHTAIBHBIX €CTECTBEHHBIX Hayk. OHa MpsIMO WM
KOCBEHHO Y4YacTBYeT B (OPMHUPOBAHUU MHPOBO33PEHHUS UEJIOBEKa, OMNpENeNseT ero MoaxoJ K
OKpY’KalolleMy MHpY, €ro NMOHMMaHue HaOirogaeMbIX siBieHuil. IlosTomMy He ciydailHO OHMOIOrHU
yZeAeTCsl BHUMAaHUE Ha BCTYNUTEIbHBIX SK3aMEHaX.

Enunbiii  rocymapcTBeHHBIN 9K3aMEeH 1O OWOJOTHMH  NPEIyCMaTpPUBAET COBMEIICHHUE
rOCyIapCTBEHHOW  (UTOTOBOM) arTecTalil MO OHOJOTMU  BBIMYCKHUKOB  11-x  KiaccoB
00111e00pa30BaTENBbHBIX YUPEKICHUH 1 BCTYITUTENLHBIX 9K3aMEHOB B By3aX. TpeOoBaHMs K 3HAHUSAM U
YMEHHSIM BBIITYCKHUKOB JOCTaTOYHO BBICOKH, CJIOKHAS IIporpaMma Mo OMOJIOTUH IS MOCTYIAIONINX B
BBICIINE YUeOHBIE 3aBE/ICHNUS, OONBIION 00hEM Y4eOHOr0 MaTepHala - 3TO T€ TPYIHOCTH, C KOTOPBIMU
CTaJIKMBaeTCs yuyeHUK. J[aHHasg JUCHMILTUHA MOXKET JOIMOJHUTH, YIIYyOUTh COJEp’KaHUE MIKOJIHHOTO
Kypca OuONOruM, CcHnocoOCTBOBATh YAOBJIECTBOPEHHIO MO3HABATEIBHBIX WMHTEPECOB  YYaIUXCs
MEIUIUHCKUX KJIACCOB.

3HauUUTENbHOE MECTO B MPOrpaMME OTBOJUTCSA PELIEHUIO TECTOBBIX 3aJlaHUM, 3aJay Kak
KaueCTBEHHOI'0, TaK ¥ KOJIMYECTBEHHOTO XapaKTepa.



3. O0beM nporpamMmbl ¢ yKazaHHeM KOJMYecTBAa aKaJeMUYeCKHX WM ACTPOHOMHYECKHX YaCcOoB,
BblI/IEJICHHBIX HA KOHTAKTHYI0 padoTy oO0ydaloummxcs ¢ npemnoaasartesneM (M0 BHAAM y4eOHBIX
3aHATHII) M HA CAMOCTOATEILHYIO Pa0OTy 00y4aIOIIUXCS

Ob6mas TpynoeMKOoCcTh (00beM) MporpaMMbl cocTaBiigeT 136 akaieMUYeCKUX 4acoB.

3.1. O0beM nporpaMmMbl U BUAbI y4eOHOI padoThI

Bujt yuebuoii paboTet KonraktHoe 00yuenue
Bcero yacos /
32Y9€THBIX JAucTaHIIHOHHBbIE
e HHIL AyauTopHoe odpa3oBaTejbHbIE
TEXHOJIOTHH
AymutopHast paboTa, B TOM YHCJIE: 136 136
Jlexumnm (JI)
[Tpaktrueckue 3ansatus (I13) 136 136
Cemunapsl (C)
CamocrosiTenbHast pabota
obyuatomerocs (CPC)
Konrponsusie padotsi (7) 7 7
3auer
HUTOI'O 136

4. Copep:xaHue NpPOrpaMMbl, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/iesaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA aKAa/leMUYeCKUX WIH aCTPOHOMUYECKHX YaCOB
¥ BHJ0B Y4eOHBIX 3aHATHI

4.1. Pazgennsl nporpaMMsbl H TPYA0EMKOCTD 110 BUAAM y4eOHBIX 3aHATHI
(B akaieMH4eCKHUX Yacax)

Ne Paznen :[..'; Buabl yueOHbIX 3aHATHH, DopMbI TEeKYLIET0
pa3 AUCHHUTLTUHBI e BKJII0Yasl CAMOCTOSITEJILHYIO PadoTy KOHTPOJISt
e1a E 2 § 00y4aIoIMXCsl U TPYAOEMKOCTH (B Yacax) ycneBaeMocTH
A = AyanTopHbIe Jucranmm | Camocros
[? y4eOHbIe 3aHATHS OHHOe TeJbHast
Bcero Jexkn | IpakTuu 00yuenne pabora
U ecKme 0byuarow
3aHATHUS et
1 | Buosorus xak Hayka. 3 3 Omnpoc
Mertobl HAy4YHOTO
IIO3HAaHUA
2 | O6mas 6uonorus 65 65 Ompoc, TECTHI,
JOMallrHee
3aJaHuc
3 | boranuka 18 18 Ompoc,  TecThl,
JoMallrHee
3aJaHue




4 3oonorus 18 18 Omnpoc, TECTHI,
JIOMaIIHEE
3aJlaHUE

5 Amnaromus u 18 18 Omnpoc, TECTHI,

busnoNorHs YenoBeKa JIOMAaIIHEE
3aJlaHUE

6 OCHOBBI  DBOJIIOIUH. 8 8 Ompoc, TECTEHI,

AHTpomorexes JIOMallHEE
3aJlaHNe

7 OCHOBBI SKOJIOTUH 6 6 Ompoc, TECTEHI,
JIOMallIHEee
3aJlaHNE

4.2. Copep:xanue TMCUUIJIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiam)
Ne Haumenoanue pasnena (unu tembl) | Kon-Bo Copepxanue paszzena (TeMbl)
n/n JUCHUITINHEI 4acoB
10 kaace
1. Paszpnen 1. buosorus kak Hayka. MeToabl HAY4YHOr0 O3HAHUS
Coaepxanne TeMbI IPAKTHYECKUX 3AaHATHH
1.1. | 1. buosnorus kak HayKa O XKHBBIX 3 UYro mzyuaer ouonorus? Kakue paznenst OHonoruu
OpraHu3Max. Y pOBHU OpraHU3aluu BbI 3HaeTe?
JKUBOTO. MeTO Tl OMOJIOTMUECKUX OCHOBHBIE PU3HAKU )KUBOTO.
HCCIICIOBaHUH YPpOBHHU OpraHu3alyu KUBOTO.
Metonasbl OMOJIOTUYECKUX HUCCIIEIOBAaHUN -
MHUKPOCKOIUS, XpomaTtorpadus, d3IeKTpodopes,
METOJT MEYEHBIX aToMOB, nU(depeHInATbHOE
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIJIETOK.
HaGmonenue, 3xciepuMenT, onrMcaHue, N3MepeHne
W ONpeJeNIeHue BUI0OB — OWOJIOTUYECKHE METObI
HU3Y4EHHUS MIPUPOJIBL. MopenupoBanue 51
MoHUTOpPUHT. OrmpeneneHne BUIAOB PACTECHUN W
JKHBOTHBIX.
3HaueHne OHMOJIOTMYECKON HAyKH sl TTO3HAHUS
MIPUPOBI, UCIIOJIB30BAHNE €€ KAK HAYYHOU OCHOBBI
JUISL  CEIIbCKOTO ~ XO3SICTBa, IMPOMBINUICHHOCTH,
MEJIMIIMHEI, TUTHEHBI, OXPaHbl TPUPOIBI
2. Paznen 2. XuMnuyeckuii cCoCTaB U cTPoeHUe KiIeTKU. MeTaboamu3m

Couepﬁcaﬂne TEMbI IIPAKTUICCKUX 3aHATHH

1. MHOroo6pasue XHBOT0 MUpA.
VYuenue o kinerke. OCHOBHBIE
IOJIOXKEHUS KJIETOUYHOM TEOpHH

2

YpoBHU opraHu3aliu KUBOTO. KpuTepuu HKUBBIX
opranm3moB. KileTka — 3nmeMeHTapHas eIWHUIA
®uBOM cuctembl. COBpEMEHHOE OIpeeeHue
kieTkd. [TogBieHue u pa3BUTUE KIETOUYHON TEOPUH.
OCHOBHBIE  TOJIOKCHHUS  KICTOYHOH  TEOPHHU.
Ctpoenne u  (QyHKIUM  KjiIeTOK. (OCHOBHBIC
COCTaBHbIE YaCTH KJIETOK: MeMOpaHa, IUTOIUIa3Ma,
sanpo. KilerouHble W HEKIETOYHBIE OPraHU3MBL.
[TpokapuoTsr u 3yKapuoThl. MHOTOOOpa3ue KIETOK.
OynkImoHaNbHas nudepeHnanus KIeTOK.

2-3. Xumu4deckas OpraHu3arus
kieTku. Heopranudeckue BeIecTsa

buonormyeckn BaKHbIE XHWMHYECKHE DSJIEMEHTHI.
MaKpo- U MHUKPOI3JICMCHTEI. HeOpFaHI/I‘-ICCKI/IC




kieTku. OpraHndecKkue BEIiecTna.
VYraesojasl. Kpaxman. I'mukoren

coenquHenus. Boga u ee cBolictBa. BopoponHas
CBs3b. POJIb BOJIBI B JKM3HENEATEIHHOCTH KIETKHU.

Coma. Karwomsr: Na*, K*, Ca%*, Mg® u np.
Anmuonsr: Cl', HCO*, HSO* u gp. Opranuyeckue
COEIUHECHMUS. MoHoMepBI. YrneBoasr:
MOHOCAXapHuabl, IHUCAaXapHIbl, ITOJHCAXAPHIEL.-
no0aBUTh.3HAYCHUE YIJIICBOJOB B CTPOCHUU U
(YHKITMOHUPOBAaHUH KJIeTOK. Kpaxmai u rimkorex

4. benku. OpraHnyecKrue MOJEKYIIbI
— JKHUPBI U JTUTIOHIBI

benku. AMMHOKHUCIIOTBI, UX CTPOEHHUE U CBOMCTBA.
[lentunnas cBa3p. llepBuunas cTpykTypa Oernka,
MenTUIHAS  CBS3b.  BTOpWYHAas,  TpeTUYHAs,
YeTBepTHUYHAsT CTPYKTyphl. [eHaryparus. Pomb u
CBOIICTBa OENIKOB B KIIETKE.

.HI/IHI/IIH)I u Hux y4acCTue B MMOCTPOCHNHU u
(YHKUMOHUPOBAHUU  KJIETKU.  |pHUIIIMIECPUIBL,
(dochomumuaer, BOCKH, cTepounbl. bromornueckue

GyHKIIH JIAIAIOB. O0mme CBOMCTBA
OHMOJIOTUYECKUX MeMOpaH — TEKy4ecTb,
CITIOCOOHOCTh K CaMO03aMBIKaHHIO,
NOJIYIPOHHULIAEMOCTh

5. buonornyeckue noJMMepsl — HyxnenHoBble KUCIIOTBI U UX POJIb B KIIETKE.

HYKJIEUHOBBIE KUCIIOTBI JHK U PHK. ATO. ITpunnun
KOMIUIEMEHTapHOCTH. [Ipasmiio UYapradda.
Crpyktypa JHK -  nBoiiHas  cnmpainis.

MecroHaxokJeHHe W OHOJOTHYeCKHEe (QYHKIMH
JAHK. Bunet PHK. ®yskmuu PHK B kiertke.
Crpoenne wmomnekynsl AT®. Makpospruueckne
cBsizu B Mosiekyiie AT®. buonorndeckue QpyHKIMH
AT®. BoccTaHoBi€HHbIE  MEPEHOCUMKH,  HX
¢ynkuun B kietke. CexBennpoBanue JHK.
Pemienue 3agau

6-7. HapyxHas nuToriaamMaTiuecKas
MeMOpaHa. TpaHCTIOPT BEIIECTR.
Opranouzs! KIeTku. Anpo

[TnazmaTtnueckas MeMmOpaHa. JBoitHoit
MOJIEKYJISIpHBIN  citoit  Moliekyn  dochonnnuaos.
MewmbOpannble Oenku. [nmkokamuke. Kierounas
cTeHka. MeMOpaHHasi MPOHUIIAEMOCTh. TpaHCIoOpT
BemiecTB  [laccuBHbll  TpaHcmoptT:  audy3us,
WOHHBIE KaHANbI, OENKU-IepEHOCUYUKU. AKTHUBHBIHI
Tpancnoptr. ®arommro3 u nuHONMTO3. PaboTa
HaTPUH-KAIHEBOTO Hacoca. DHIOUHNTO3.
Ox30o1mT03. OCHOBHBIE CBOMCTBA U CTPOEHHUE
IUTOIIIa3Mbl. L{UTO30I1b, KIIETOUHBIN CKEJIET.
Opra"ous! I[IATOIJIa3MBI: MeMOpaHHbBIC u
HemeMmOpaHHble. OgHOMEMOpaHHBIE CTPYKTYPBI
kinetku: DI1C, kommuieke ['onbKH, TU30COMEL.
Crpoenre W (DYyHKIMU DHJIOIIIA3MATHYECKOW CETH
(OI1IC).Komnekce ["onbku — cTpoeHne U GyHKINU
Crpoenne u ¢pyHKuuu imzocoM. CTpoeHUE U POJIb
MUTOXOHIpUH B KieTke.CTpoeHne M (QYHKIUH
IUTaCTH]] B PaCTUTENBHBIX KieTkax. HememOpaHHbIe

OpraHOWIbL: prOOCOMEI, MHUKPOTPYOOUKH.
Knerounsiit  nentp.  JKryTukw,  pecHHUKH,
MUO(QUOPHILIBL. Oprasesist CICIUATILHOIO

HasHaueHHsA. CTpoeHHe W (YHKIHMH KIETOYHOTO
aapa. OO6onouka siapa, XpOMaTHH, KapHOIUIa3Ma,
SIPBIIIKY, UX CTpoeHue U QyHKIuH. [IpokapuoTs! n
sykapuoTbl.  CpaBHMTENIbHAs  XapaKTEPUCTHKA
KJIETOK DyKapHoT.




OcobeHHOCTH CcTpoeHHS M (YHKIMOHUPOBAHHSA
BrpycoB. PazHooOpasue ¢opm BHpHOHOB. Bupych
— HEKJIeTOYHbIe (OPMBI JKM3HH W OOJUTATHBIC
napazutel. CTpoeHHe TIPOCTBIX U CIOXKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Bupycuble 3a0oneBaHHs 4YeNIOBEKa, JKUBOTHBIX,
pactennii. CITN ][, COVID-19.

8. AnaOonu3M. Peanusanus
HACJICICTBCHHON HHPOPMALIUU —
OnocuHTE3 O€eIKa

OOMeH BeIecTB U MpeBpalieHrne YHEPTUH — OCHOBA
KHU3HEICSITENbHOCTH KIETKH. ACCUMWIALIMA |
JUCCUMIISLIMS — IBE CTOPOHBI MeTabonu3ma. THrel
o0OMeHa BeIIeCTB: aBTOTPOMHBIN U TeTepOTPOPHBIH.
Otanbl MeTaboan3Ma.

Peakuum  matpuuHoro  cuHte3a.  IIpunHumn
KOMIUIeMeHTapHOCTU. bruocunTes 6enka. Pons JTHK
B Iporiecce OnocuHTe3a Oenka.l eneTnyeckuii Ko u
ero cpoiictBa. Tpanckpumms. O6pasoBanne nPHK.
Cunre3 Monekynbl 0enka — Tpancanus. TPHK u e€
BTOpuuHad crpykrypa. Ilomucoma Perynsauus
TPAHCKPHIIIUK W TPAHCISIIUK Y OAKTEPHI, BBICIINX
OpraHu3MOB

9. ABroTpOo(HBIN THIT OOMEHa
BeniecTB. ®oTocuHTE3. XEeMOCHHTE3

®doTocuHTE3. [TurmeHTHI ¢doTocuHTe3A.
Xnopodumn. I'pansl. CBeToBas dasza portocuHTesa.
Axkymynauust sHeprun cseta. HAJI®. doronus
Bobl. OCOOCHHOCTH TPOTEKAHHUS TEMHOBOW (ha3bl
¢dorocuHTE3A. Iuxn  KansBuna IlpomyKThl
¢dotocunre3a. Ponb (oTocuHTe3a IS KH3HM Ha
3emie. XeMOCUHTES.

10. DHepreTnyeckuii 0OMeH —
kaTabonmm3M. Tumbl mTUTaHUS
OpPTaHU3MOB

Ob6ecrieueHre KIETOK dHepruei. THIbl muraHus:
aBTOTPOQBI, reTepOTPOdBI, MUKCOTPOPHI.
Buonornyeckoe OKMCIIEHHE, WIIH KIIETOYHOE
neixanue. [loarotroBurensHelil atam. Ilepssiii sTan
JHEPreTHYECKOro 0OMEHa — OKUCIICHUE 0e3 yJacTHs
kuciopofa. ['nmukonnus. AHa poOHbIE OPTaHU3MBIL.
Bunet 6poxxenus. [IpomxykTer OposkeHusI.
Buonornueckoe OKUCIIEHUE ¢ y4aCTHEM KHCIOPO/Ia.
Hukn Kpebca. O6pazosanue ATO.

MUTOXOHIPUN — PHEPTETUIESCKUE CTAHINH KIIETKH.
OxucnutensHoe hochoprmIupoBaHue.
[TpenmymecTBa a3poOHOro MyTH OOMEHA BEIECTB

Pa3nen 3. Jlesienne kiaeTku. Omiio10TBOpeHue.

Ourorenes

Coz[epmaﬂne TEMbI IPAKTUYCCKUX 3aHATHIA

11. Jlenenue xiaeToK. THIBI AeacHUS
KJIETOK.

4

JKv3HEHHBIH UK KJIETOK. TUIIBI IETEHUST KIIETOK.
MuTos3. dasbl JICJICHUS. Wutepdasa.
IIpecunTeTuecKkuit (TTOCTMHUTOTHYECKHIA),
CUHTETHYECKUI u MOCTCUHTETHYECKUI
(mpemutoTHYeckHii) mepuonbl. KapuokuHes wu
nUTOKHHE3. bronornueckoe 3HaueHHE MUTO3A.
becnonoe  pasmHokenue. Buapl  Gecmosoro
PasMHOXKEHUS: CIopooOpa3oBaHKE, BEreTaTHBHOE
pasMHOXKEHHE, II0YKOBaHHE, JEJCHHE HaJBOE,
HIM30TOHHS.

12. TlonoBoe pa3zMHoxkeHHE. Meito3
Konmponvnas paboma 1.no meme
«Xumuyecxuii cocmas u cmpoenue
Kknemku. Mumo3s u metio3.»

4+1

[TonoBoe pasmuHoxenue. IlonsiTue o ramerax,
MOJIOBBIX Jkene3ax. CTpoeHne TMOJOBBIX KIIETOK.
lamumonanocte  kinetku. Melio3. ®a3bsl  Meilo3a.
Konproratmsa.  Kpoccunrosep.  buonormueckoe
3HauUCHUE MeHo3a.

CpaBHHTEIBFHBIE OCOOCHHOCTH CIIEpMATOTCHE3a H




oBorenesa. l'ameropur u cnopodpur. Meiio3 B
YKU3HEHHOM ITHKJIE pacTeHuil. OOpa3oBaHue CIop B
npouecce Mero3a. 'ameToreses y pacTeHuil

13. OmnonorBopenue. OcodbeHHOCTH
OILJIOZOTBOPEHHUS Y PACTEHHH U
JKUBOTHBIX. [lapTeHoreHes.
NunuBuayanbHOe pa3BUTHE
OpTaHH3MOB.

Koumponvnas paboma 2 no meme
«IInacmuueckuti u sHepeemuvecKul
obmen. Onmozenes»

4+1

OmiogoTBopeHue y  KHUBOTHBIX.  CriocoObl
OTUIOJJOTBOPCHUSI: Hapy>XHOE, BHYTpPCHHEE.
[TapTeHorenes.  IlpenMymiecTBa  BHYTPEHHEIO

OTUTOOTBOPEHHSI IO CPAaBHEHUIO C HAPYKHBIM.
3urora.

JBOliHOE OIIOJOTBOPEHUE Y MOKPBITOCEMEHHBIX
pacTeHnii. 3HadeHHWE DSHAOCIEPMa y IIBETKOBBIX
pacTeHui.

Bronornueckoe 3HaueHUE OTIOAOTBOPEHHUSL.
Pewrenue 3amau
OHTorenes. DTambl
OpraHu3MOB.
OMOpHOHAIEHOE pa3BUTHE: JPOOJEHHE 3UTOTHI,
TacTpyJisillusi,  OpraHoreHe3.  OMOpHOHAIbHAS
WHAOYKIUA.
[MocTamOproHanbEHOE
HENpsSMOE Pa3BHUTHE.
Bnausaue  BHEmIHUX
opranmsma.
YpoBHU

UHIUBUAYAJIBHOI'O pPa3BUTUA

pazsutue. IIpsmoe wu

YCIOBHUA Ha  Pa3BUTHUE
MIPUCTIOCOOIICHUS opraHusma K
U3MEHSIOUME  yclIoBUsAM.  CaMoperysusL.
I'omeocras. buonorndeckue YacBhl.
®oroneprnogusM. Ce3zoHHble pUTMBEL. CyTOYHBIE
pUTMBI. AHAOHO3.

Pasnes 4. OcHOBBI FreHeTUKH. 3AKOHOMEPHOCTH

HaCJICACTBCHHOCTH 1 USMCHYMBOCTH. CeJIeKIII/Iﬂ.

Conepmalme TEMbI IPAKTUYICCKUX 3aHATHH

14. OCHOBBI TEHETHUKU. 3 l'enetka — Hayka O HacJI€ACTBEHHOCTU U
3aKOHOMEPHOCTH HW3MEHYHUBOCTHU.
HaCJIe/ICTBEHHOCTH. MOHOTHOpUIHOE Uro Takoe reH, HacieCTBEHHOCTh, HacleI0BaHue?
CKpeluBaHue. 3akoHbl MeHmens. I'enotum. denorui. AJienbHbie T'€HBI.
AHanu3upyoliee CKpeluBaHue JloMuHaHTHBIE U PELECCUBHBIE  IMPU3HAKU.
['oMO3UrOTHBIE M  TE€TEPO3UTOTHBIA  TEHOTHII.
HucTele TUHUY.
Monorubpugnoe ckpemuBanue. llepBblii 3aKoH
I''Menpens. I[lpaBuno eamHOOOpa3sus THOPHUIOB
MEPBOTO MOKOJICHMS.
Bropoii 3akoH Menpnens. [IpuuuHsl paciierieHus
MIPU3HAKOB Y OPraHU3MOB.
OcobenHoctn  ropoxa, Omarogaps  KOTOPBIM
I''Menpens BBIOpad 3TO pacTeHHWE B KadecTBE
0o0BeKTa IS CBOUX HCCIICIOBAaHUH.
AHanuzupyroniee CKpeluBaHue.
Pewenue 3amau
15. JuruOpuaHOoe CKpelIMBaHUE. 2 JurnbpuaHoe ckpenuBaHue.
HezaBucumoe paciierienue HesaBucumoe pacuieruienue npusHakoB. Pemerka
npu3HaKkoB. [IpaBuI0 YUCTOTHI ramMeT ITennera. Tpetuit 3axkon I'.Menaens.
B uem 3akmtouaercss cmbica IlpaBuna «4HCTOTHI
raMeT» U KaKOBBI €T0 IIUTOJIOTMYECKUE OCHOBBI?
Cratuctuueckuil xapakrep 3akoHoB [.Mengens u
KAaKOBBI €T0 IPUYHUHBI.
16. BzaumoneiictBue MEXTY 2 BzaumoneiicTBue reHoTMHma M Cpelbl  IpU
aJJIETbHBIMYU TEHAMU ¢dopmupoBannu  ¢eHotuna.  BzamMopelicTBue
MEXIY aJUIEJIbHBIMU reHaMHU. [Tonnoe

JOMUHHUPOBAHUC.




Henonnoe nomunupoBanue.
Konomunupoanue.

MHOXECTBEHHBIN aJICIIA3M.
HacnepoBanue rpymm KpoBH UeIOBEKa.
Pemenue 3agad.

17. BzanmoneiictBue
HeaJUIEJIbHBIMHU T€HaMHU

MEXITY

B3aumopeiicTBue MEX Ty HEAIIEIIbHBIMU T€HAMM.
KommmmementapHocTh (HOBOOOpa30BaHHE).
Jnucras.

[Tonumepus.

MHoecTBeHHOE AeiicTBre reHoB. [lneioTponus.
Pemenue 3anau.

18. Cuemrennoe
XpomMocoMHas
HACJIEICTBEHHOCTH

HacJIeJOBaHUE.
Teopus

CuersieHHOE  HacjleIOBaHME IPHU3HAKOB, €ro
LUTOJIOTHYECKHE OCHOBBL. 3aKOH Moprasa.

I'pynnel cuennenust reHoB. llomHoe W HemodHOE
creruieHue reHos. HapyieHnue cuensienus reHoB.
OCHOBHBIE TIOJIO)KEHHUS XPOMOCOMHOW TEOpUHU
HACJIEICTBEHHOCTH.

Kpoccunrosep u ero 6nojaoruueckoe 3HaueHUe.
IlonsiTue o reHetudeckux kaprax. IIpusHakwy,
HacJIeyeMBbIE CLHEIUIEHO IPYT C IPYTOM.

Pemrenue 3anau.

19. I'enetnka mona. Hacnemosanwe,
CIIEIIEHHOE C MTOJIOM

AyTOCOMBI U [TOJIOBBIE XPOMOCOMBI

l'omorameTHslll U rereporameTHbId moia. [Ipumepsr
OpraHu3MOB c MY>KCKOM u JKEHCKOH
reTeporaMeTHOCTHIO.
I'emodums.
OcobenHocTH
HaCJIEACTBEHHOCTH.
Pewrenue 3anau.

LIHTOHJ'IBBM&TPI‘IGCKOIZ

20. 'e”eTnka yeoBeka

Oco0eHHOCTH YenoBeKa Kak 00beKTa Fr€HETHUKH.
IIpumepsl ~ NOMHHAHTHBIX M PELECCUBHBIX
MPU3HAKOB 4YEJIOBEKa, OOYCIIOBIEHHBIX T€HAMHU
ayTocoM U X XPOMOCOMBI.

I'eHHBIE 1 XPOMOCOMHBIE 3200JIEBaHHS YETIOBEKA.
MeTtoas! U3yYEHUs TE€HETHKH YeJIoBeKa!
reHEaIOrHYeCKril, OMOXMMHYECKHH, OJN3HEIOBLIH,
LUTOTE€HETUYECKU, MOMYJIALIMOHHO-
cratucTuyeckuil. 3akoH Xapnau-BaiinOepra.
[MpoucxoxneHne © TEHETHYECKHE OCOOCHHOCTH
MOHO3WUTOTHBIX M TU3UTOTHBIX OJIM3HEIIOB.
Pemenne 3anad.

21. 3aKOHOMEpPHOCTH U3MEHYHBOCTH.
DopMBbI W3MEHYUBOCTH.
MoaundukannoHHast U3MEHUYHUBOCTb.
Konumponvuas paboma 3 no meme
«Pewenue 3a0au no ecenemurey

2+1

N3meHunBOCTh. 3aKOHOMEPHOCTH U3MEHUYUBOCTH.
MoubukalnoHHas H3MEHYUBOCTb.

Bapuanuonnsiit pan. Bapunanuonnas
U3MEHYHUBOCTD.

Hacnencteennas M3MEHYHUBOCTbD. Turet
HaCJIEACTBEHHOW N3MEHUYHUBOCTH

I'enoTunnueckas M3MEHYHUBOCTD. Myrtanumu.
OKCIIEPUMEHTAILHOE TIOYUCHHE MYyTaruid. Bumsr
MyTalUil: TE€HHbIE, XPOMOCOMHBIC, TI'€HOMHBIE.
CrnoHTaHHblE W  MHIYUHMPOBAHHBIE  MYTallUH.
SlnepHple W nWTOMIa3MaTHYECKHE  MYTalUH.

Comaruveckde W TOJOBbIe MyTanuu. [lpuywHBI
BO3HUKHOBEHUSI MyTaruii. MyTareHbsl ¥ X BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO
nporiecca. 3aKOH TOMOIIOTHYECKUX PSJIOB B
HacieacTBeHHoW w3MeHunBoctd (H.M. BaBwion).




KomOuHaTtuBHasT HM3MEHYMBOCTh — HE3aBUCHMOE
pacxoxaeHHe XpPOMOCOM, pPEKOMOHWHAIHS TEHOB,
ciayvaifHass Bcrpeda ramer. COOTHOCHUTENbHAs
M3MEHYHUBOCTb. HuTonnazmaTuueckas
M3MEHYHMBOCTb.

22. Cenekuusl.
Konmponvnas paboma no meme 4

«OcHo8bl CEHEMUKU.
B(IKOHOMepHOCmu
HACAe0CMBEeHHOCTU u

U3MEHYUBOCNIU. CeﬂeKI/ﬂ/lﬂ.))

2+1

JlomMecTHKaIus u ceNeKIus. 3apoKICHIE CEIICKITIHI
n jgomectukamuu. Yuenme H.M. BasumoBa o
LIEHTpaX  TPOUCXOXKICHUS W  MHOTOOOpa3us
KYyJbTYpPHBIX pacTeHUud. Ponb cenekuuu B CO3AaHUU
COPTOB pAacTeHWH M TOpoAd KHUBOTHBIX. CopT,
Mopoja, MTaMM. 3aKOH TOMOJOTHYECKUX PSIIOB B
HacnencTBeHHoW wu3meHuuBoctd H.M. Basuiosa,
€ro 3HaYeHUe IS CENeKIMOHHON paboThl. MeTombl
CEJICKIIMOHHON paboThl. VICKYyCCTBEHHBINM OTOOP:
MAacCOBBIH u WHJMBUYaJbHbBIN. DTansl
KOMOMHAIIMOHHOM CEJICKIIHH. UcnwiTanmne
MpOW3BOAMTENEeH 10 mOoTOMCTBY. OTOOp 1m0
TCHOTUIy C TIOMOIIbIO  OLEHKH (EeHOTHUIIA
MOTOMCTBA W OTOOpP IO TEHOTHUITY C IOMOIIbIO
amamuza  JIHK.  IlomyyeHue  mOJIUIUIOWIOB.
Bayrpusugosas ruOpuIn3anys.
brnuzkopoacTBeHHOE CKpeIIUBaHue, HIIH
uHOpuAWHT. HeponcTBeHHOE CKpelmnBaHUE, WU
aytOpumuar. lerepo3uc W ero  MPUYUHBL
Hcnons3oBanue reTeposuca B CEJIEKIIMH.
OtpanénHas THOpUIH3AIIS. [Ipeononenue
Oecrutomusi MEXBUAOBBIX THOPUAOB. OOBEKTHI,
HCIIOJIb3yeMble B OMOTEXHOJIOTMH, — KJICTOYHBIC U
TKaHEBbIE  KYJIBTYPHI, MHKPOOPTAHHU3MBI,  HUX
XapaKTepUCTHKA. TpaauiioHHass OHOTEXHOIOTHS:

xjedonedeHue, MOJTy4YeHUE KHUCJIOMOJIOYHBIX
MPOJAYKTOB, BUHOAEINE. MUKPOOHOIOIHUYSCKUI
CHUHTE3. OOBEKTBI MUKPOOHOJIOTHIECKHAX

texHonorui. [lponsBoacTBo Oenka, aMUHOKHCIIOT U
BUTAaMHUHOB. VICKyCCTBEHHOE  OIJIOJJOTBOPEHUE.
PexoHCTpyKIMST  SIHLIEKIETOK M KIOHHPOBAaHHUE
JKUBOTHBIX. METO/ TpaHCIUIAHTALUK AP KIETOK.
XpoMOCcOMHas ¥ TeHHAst WH)KEHEPHsI

Pazgea 5. boranuka

Conepmaﬂne TEMbI NPAKTUYCCKHUX 3aHATHIA

23. MHoroo0Opasue (hopM KU3HH.
Knerounsie 11 HEKIIETOYHBIE
opranusmsl. IIpokapuoTsl u
9YKapHOTHI

1

Hexnerounas ¢dopma KHU3HU. Crpoenue,
0COOCHHOCTH JKH3HENEATCILHOCTH UM 3HAYeHHe
BUpycoB. bakrepuodaru. KieTouHslii ypoBeHb
opranuzaiuu  kuBoro.  OJHOKJIETOYHBIE  H
MHOTOKJIETOUHBIE ~ opraHum3mbl.  OcoOeHHOCTH
OpraHu3aIyu MIPOKAPHOT. CTpyKTYypHBIE
KOMITOHEHTBI MPOKapUOTHUECKUX KJIETOK.
Paznoobpasue MPOKApHOT. Bbaxtepun.
[unano6akTepuu. CrocoObl TUTAHUS W 3HAUCHHC
OakTepuii. Ocob6ernocTH OpraHu3aIAH
9YKapHOTHYECKHX KJIETOK. MHoroo0Opasue >KWU3HHU.
ITpuHMIE! KIaccu(UKALMU KUBBIX OPraHU3MOB.

24-25. Oco0EeHHOCTH CTPOCHUS
pactutenbHOU KieTku. Husmue
pacTeHus- Bojgopociu. [ pudsl kak
[IapCTBO JKUBBIX OPTAHU3MOB.
JInmmaitHuky.

OO0m1as opranm3ais PacTUTEILHON KICTKH.
OTanuust pacTUTEIBHON KJIETKH OT >KUBOTHOM
[Mnactuasl, crpoenue u pynkuu. Kiaccudukarus
n MHOTOOOpasue Bomopocieit. OIMHOKIECTOUYHBIC U
MHOTOKJIETOYHBIE BOmOpociu. Pa3smHOXeHHE U




pasButTue Bojopociicii ['pulObl Kak apcTBO KUBBIX
opraam3mo. Huzmme rpubsr. Myxop. [lenntmn
Bricmmme rpubOpl.  OCOOEHHOCTH  CTPOCHHS H
pa3MHOXEHUs. 3HaUECHUE TPUOOB JIJISl IPUPOJIBI U B
JKU3HU YentoBeka. OCOOCHHOCTH CTPOCHUS U 00pa3
KU3HH  JUIIAHHUKOB ~ KaKk  CHUMOHMOTHYECKUX
OpraHu3MOB

26-28. Boiciiue pactenus. Tkanu,
BETeTATUBHBIC OPTaHbl PACTCHHIA.
['eHepaTHBHBIEC OPraHbl CEMEHHBIX
pacteHui

Uro Ttakoe Ttkanb? Tkanm pacteHuil. CTpoeHue
KOpHS, BHIbl KOpHEH M CTPyKTypa KOPHEBBIX
cucreM. OyHKIIMU KOpHS. BuaonsmeHEeHUs: KOpHsL.
OcHOBHBIE YacTH N00era 1 ero BUAOU3MEHEHHS.
Crpoenne ¥ QyHKOMH CcTeONd. AHATOMHUYECKOE
ctpoenue ctebns. CtpoeHne u GYHKIMA JIUCTA KaK
opraHa BO3IYIIHOTO MHUTaHUA pacTeHui. Onuimmre
OCHOBHBIC BUJON3MCHCHUA JIUCTa. CTpOCHI/IC
LIBETKA Y MMOKPHITOCEMEHHBIX PACTEHUH

29. CiopoBble pacTeHHS:
MOX000pa3HbIe, IJIayHOOOpa3HbIe,
XBOIIICOOPa3HbIE,
MaropOTHUKOOOPa3HBIE

OcoOeHHOCTH ~ CTPOEHHA U Pa3MHOXKEHHS
MOX000pa3HbIX. 3elieHble MXHU. TopdsHbIE MXH.
Oo6pazoBanue Topda u ero 3HaueHue. OcoOSHHOCTH
CTPOCHHUSI M LUKJIBl PA3BUTHS BBICIIMX CIIOPOBBIX.
MHoroo0pa3ue BBICHIUX CIOPOBBIX. 3HAueHHE
XBOILIEH, IIJIAYHOB M MAINlOPOTHUKOB. BereratusHOE
Pa3sMHOXKEHHE. EcrecTBenHOE Pa3MHOXXEHHE
pacTeHHi C TIOMOLIbIO BETCTATUBHBIX OPIraHOB
(mon3yyumu moOeraMu, KOpHEBHILAMU, KIyOHSIMHU,
JTYKOBHUIIAMH, JTUCTHSIMH, KOPHEBBIMH OTTIPBHICKAMH).
3Ha4yeHNe BEreTaTUBHOTO Pa3MHOXKEHUSI B IPUPOJIE.
HckyccTBeHHOE  BETE€TATUBHOE  pa3MHOXKEHHE.

PasmHoxeHue M0OETOBBIMHU YEepEeHKaMU,
OTBOJKAMH, KOPHEBBIMH UYEPEHKAMH, JUCTOBBIMU
YEpEHKaMU. Pa3mHOXeHne MIPUBHUBKOM.

Pa3sMHOXEHHE KyJIbTYpOU TKaHU

30. 'onocemeHHbIE U
MOKPBITOCEMEHHBIC PACTEHHSL.

3HaueHNe CEMEHU B ABOJIOIUH pacTeHuil. CTpoeHue
cemsH. ['onocemenHble pacteHusi. OcoOEHHOCTH
pPa3MHOXEHUS, PacCIpOCTPAaHEHHs, >KU3HEHHBIE
(dopmbI rOJ0CEMEHHBIX. MHoroo6pazue
roioceMeHHbIX. [lOKpBITOCEMEHHBIE pacTeHUs |
0CcOOEHHOCTH MX OpraHu3auvd. Buapl conpetuil u
ux Owornormueckoe 3HadeHwe. UYUto  Takoe
onbuteHne? OCHOBHBIE CIIOCOOBI ONBUICHUS H
npucnocoOyieHust pacteHMd K HuM. J[BoitHoe
OIUIONOTBOPEHWE Yy  I[BETKOBBIX  PACTEHHUH.
dopmupoBaHre ¥ 3HaUYEHHE TUI0]a. MHOTr0o0Opasue
TJI0JI0B.

31. Kitaccel IBYTONTBHBIX H
OJIHOJIOJIbHBIX pacTeHUI

CpaBHUTENbHAA XapaKTEPUCTHKA JBYAOIBHBIX W
OMHOJONBHEIX pacTeHuit. OCHOBHBIE CEMEWCTBA
KJlacca JIBYAOJBHBIX. KpectorBeTHble, 000O0BBIEC,
MAaCJICHOBBIE, PO30LIBETHBIE, CJI0KHOLIBETHBIE.
OcHOBHBIE CeMEHWCTBa KJjlacca  OJHOJOJbHBIE.
JInneiHble U 31aKOBEIE.

Pasznen 6. 3oo10rus

Conepmaﬂne TEMbI NPAKTUYCCKUX 3aHATHIA

32. XapakTepHbIe TPU3HAKH
JKUBOTHOM KiteTku. Kimaccudukanus
JKUBOTHBIX. [IpocTeiiime sKMBOTHbIE
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OCHOBHBIE ~ OTIIMYHMS ~MEXKIY PpACTCHUSIMH U
KHUBOTHBIMH. OHOKJICTOYHBIC pocTeIme
KUBOTHBIC. OCOOCHHOCTH OPTraHU3aINH KHBOTHOM




KieTkd. Tum capkoxryTukoHocbsl. OcoOeHHOCTH
CTPOEHWUS M ITUTaHWsI Ha TPUMEpe aMeOBbl U IBTJICHBI
3esieHoM.  Tum  CHOpOBHMKM  Ha  NpUMEpE
MQISIPUAHOTO  MJIa3MOAMs. Tun  UHQY30pHH.
OcobeHHOCTH ~ CTpoeHHs, oOpa3a KU3HH H
pasMHOXeHusT WHPy3opun Tydenbku. 3HaUYCHHE
NPOCTEHIINX B TpPUpPOAE U JUIA  YeJIOBEKa.
[NapazuTrueckue oxHOKIeTOuHble CpaBHUTENbHAS
XapaKTePUCTHKA TUTIOB MPOCTEHIINX KUBOTHBIX

33. Tun Kumeunononocrasle. Tum
IInockue yepBu

Oco0OeHHOCTH  OpraHW3alil  XKUBOTHBIX  THIIA
KkueyHonosioctuele. CTpoeHue, o0pa3 >KU3HH,
pa3sMHOXKEHHUE THIIPBI Muoroobpasue
KHALIEYHONOJIOCTHRIX.  Meay3sl ¥ IOJIMIIBI
OCoOCHHOCTH CTPOCHUSI M 00pa3 KU3HH ILIOCKUX
4yepBell Ha mpuMmepe IwiaHapuu Oenoit. CucTembl
OpPraHoB. PazmHuoxeHue. Perenepanus.
Mmuoroobpazue  miockux — uepBed.  Kumaccher
COCAJIBbIIIHUKHU. JKusnennrit OUKJII TICYCHOYHOI'O
cocanpumka. [Ipucrnocobnenus Kk mapasuTuzmy
Knacc nenrounsie yepBu. JKU3HEHHBIE LUKIBI HA
npumepe Oblubero wnenHa. [IpucmocoOnenust K
napasuTH3MYy.

34. Tun Kpyrmeie uqepu. Tum
Konpuatsie yepBu. TUIl MOJITIOCKH

Tun  xpyriasle  depBu. CrpoeHHE  KOXKHO-
MYCKYJIHHOTO MEIIKa CHCTEM OPTaHOB KpPYTIIBIX
yepBed Ha npuMmepe ackapuibl. llepBuunas
MOJIOCTh  Tejla.  Tum  KoJibYaThle  YEPBH.
OcobenHocTH o0mIel opranm3anuy. MHOrooOpasue
KOJIbUaThIX uepBed. Kiacc MallomeTHHKOBbBIE
YepBU Ha TpUMEpe J0XAeBOro uepBs. CHCTEMbI
opraHoB, o0pa3 >XW3HH, pa3MHOXeHHe. Kitacc
MHOTOIIIETUHKOBBIE Ha TpuMepe mneckoxuia.Kiacc
[MusiBkM, OCOOCHHOCTHM OpraHu3alud U o0pa3
)ku3HU. CpaBHHUTENbHAs XapaKTepUCTHKA THIIOB
IUIOCKWE,  KPYyIJible W KOJbYaThle  YEpBU
ApoMop(}O3bl TUIOCKUX, KPYIJBIX M KOJbYATHIX
yepBell. OCHOBHBbIC MPHU3HAKK JKUBOTHBIX THIIA
Momnrocku. Knacc OproxoHOTHE MOJDTFOCKH -
O0COOCHHOCTH CTPOCHHUSI, MUTaHMsl, 00pa3a )KU3HU Ha
pumepe 601B1I0TO MPYyJIOBUKA. Kitace
JIBYCTBOPYATHIC MOJLITFOCKH. OcobeHHoCcTH
CTPOCHUS, MUTAaHUS U 00pa3a >KU3HH Ha IMPUMEpe
0e33yOku.  MHoroo0Opa3ue  KHMBOTHBIX  THIIA
mosumtocku. Kiace ['onoBonorue

35-36. Tun YnenucroHorue

OO0mass opraHuzanus wWieHHCTOHOruX. Kitacc
pakoobpaszaple.  OCOOCHHOCTM  BHEIIHEH |
BHYTPEHHEH OpraHM3allid Ha MpUMEpe PEYHOTo
paka. [ladpuun, muxionsl. Kiacc maykooOpasHEIe.
OcobenHnoctu BHEIIIHEN u BHYTpEHHEN
opraHu3anvy Ha TIpUMEpPe TayKa-KpecTOBHKA.
Knemu. Kitace Hacekomblie. OcCOOEHHOCTH BHEIIHEN
Y BHYTPEHHEH OpraHU3aIliy Ha MPUMEpPe MalCKOTro
KyKa. OCHOBHBIE OTPSIIIBI HAaCEKOMBIX:
MPSIMOKPBIIBIC, YCIIYEKPBUIbIE, IKECTKOKPBUILIC,
MEPeTOHYaTOKPEUIbIC, NBYKPBUIbIE U Jp. PazButue
HACEKOMBIX C TIOJTHBIM M HEMOJHBIM IPEBpaIllCHUEM
3HaueHNe HaCEKOMBIX

37. Tun XopaoBele. Kiacc

OcHOBHbBIC IIPU3HAKN XOPAOBBIX. PasButue




Xpsmessie poiobl. Kimacc KoctHbie
PHIOBI

XOpAOBBIX Ha mpuMepe JaHueTHuka. Craauu
pa3BuTHA 3apopbima. Kiacc XpsimeBble pBIOBL.
Axynel u ckatel. Kiacc KOCTHBIE  PBIOBI.
Oco0eHHOCTH OpraHu3alMy Ha MPUMEpe PEYHOTrO
okyHs. PasmMHoxkenue poi0. [IpoxonHbie peIObI
CpaBHHTENIPHAS XapaKTEPUCTUKA XPALIEBBIX H
KOCTHBIX pbI0. MHOTOOOpasue prid. 3HaueHune peio
B IIPUPOJIC M )KU3HH YEIIOBEKA.

38. Kitacc 3emuoBoaubie. Kitace
[Ipecmbikaromuecs (PenTummm)

Kiracc 3emaoBoaHBIC. [IpHcocoOneHNs K )KU3HA B

IByX Ccpenax. PasmMHOXE€HHE 3€MHOBOJHBIX.
MHoroo0pa3ue 36MHOBOJHBIX. XBOCTaThle U
0ECXBOCTEIE 3EMHOBOJIHEIC. Ocobennoctu

BHEIHETO M BHYTPEHHETO CTPOCHMS MPBITKON
SIIEPULIBI. XapaKTepUCTHKA TPECMBIKAIOLTNXCS KaK
MEPBBIX HA3eMHBIX MMO3BOHOYHBIX. MHOrooOpasue
MPECMBIKAIOIINXCS: OTpAA dYellyiuaTble, OTpPAL
yepenaxu, OTpsn Kpokoauiasl. Ilpoucxoxnenue
MpecMbIKaronuxcs.  PacuBer W BBIMUpaHHe
JIPEBHUX MPECMBIKAIOIUXCA.

39. Knacc ITtumsr

XapakTepucTHKa NTHI[ KaK ITOKPBITHIX HEPhIMHU
TEIUIOKPOBHBIX KUBOTHBIX, MPHUCIOCOOICHHBIX K
noJsiety. OcoOEHHOCTH BHEIIHEr0 CTPOCHUS ITHIIL.
Cpema  oOuraHuss W  BHEIIHEE  CTPOCHHE.
Oco0OeHHOCTH  BHYTPEHHETO CTPOCHHS  IITHII.
Pasmuoxkenne nrun. Crpoenue sitna. PasButne
3apoapima. HacwkuBanue. Hawamo pazMHOKEHHS.
OO0pazoBanue map. ['He3noBaHue. BwIBoAKOBBIE U
THE3JI0BbIE  NTHILI. 3ab0Ta O  IIOTOMCTBE.
OcobeHHOCTH [IOBEIECHMUS IITHIL.
[Ipucmoco6eHHOCTh NTHII K CE30HHBIM SIBICHUSM
npuponsl. Ocemnbie nTUIEL. [lepeneTHbie TTHIL:
YTKH, JIeOCIH, CONIOBbHU, UBOJITH, CTPYKH. [IpruarHbI
nepeneToB. CrocoObl OPHEHTUPOBAaHUS MTHUI] BO
Bpems TmepeneToB. lIpoucxoxmeHune W oOmue
4epThl NTUIl. YepThl CXOJCTBA MEXIY NTHUIIAMH H
MPECMBIKAIONUMUCS. Pazinmune MexmIy NTHIAMU |
MIPECMBIKAIOLIUMHUCHL. HpeBHue MITHIIGI.
ApxeonTepukc. OcHOBHBIE OTPSIIIBI H
MPEJICTABUTENIN T'yceoOpa3HbIX, COKOJOOOPA3HBIX,
KYPHHBIX, BOPOOBMHBIX W 1np. Pomp mrTurp B
Opupofe W KU3HM 4enoBeka. OxpaHa NOTHIIL.
IItuneBoacrBo. PasBenenne OgoMamIHUX  IITHIL.
[Topoasl cenbCKOX035IUCTBEHHBIX MTHUII.

40. Kimacc MuekonuTarommue i
3Bepu.

Koumponvuas paboma 1 no meme
«bomanuka u 300102usny

1+1

OOmast opraHuzanusi Kjacca MJIEKOIMHUTAIOLINE.
XapakTepHble NpH3HaKu  Kiacca. [IOKpOBBI:
BOJIOCSTHOW TIOKPOB — OCTh, MoAmepcTok. CanbHbie
JKeJe3bl, TIOTOBBIE JKEJIE3bl, MIICUHBIC JKEJIe3b.
BHyTpeHHee cTpoeHHE MIICKOMHUTAIOIINX.
OcoOeHHOCTH ~ pa3MHOXKCHHS  IUTAIICHTAPHBIX,
CyMYaThIX, SAIEKIAAYIIAX MICKOTUTAIONTHX.
OCOOCHHOCTM ~ TOBEICHHS  MJICKOMUTAIOLIMX.
[Ipucnoco6eHws] MIICKOTTUTAIOIMNX K OOUTAHUIO B

Pa3IHMIHBIX cpenax. [Ipoucxoxnenue
miekonuTarommx. CXOICTBO U pa3luyusl MEKIY
MJICKOTTUTAIOIIIMH u MIPECMBIKAIOITUMHUCHL.

Hckomaemple  mpeakd — MIICKONHUTAIOMNAX — —
3Bepo3yObie  simiepbl. OCHOBHBIC  OTPSABI U




MPEACTABUTEIM  HACEKOMOSIHBIX,  T'PBI3YHOB,
XUIIHBIX, MTAPHOKOIBITHBIX, HEMAPHOKOMIBITHBIX H
nIp. Mnekonwraromnyie, WX 3HAYEHHE M  OXpaHa.
Ponr wmnexomuramommx B HOpUpoAE. 3HAUYCHUE
MJICKOMIUTAIONIUX JJI YeJOBEKa. 3BEPOBOJICTBO.
Oxpana MiexkonuTarommux. KpacHble  KHUTH.
CenbCKOX035iCTBEHHBIC >KUBOTHBIC KJ1acca
MIeKonuTaroumx. JKuBOTHOBOJICTBO.

Paznen 7. AnaTomus u Gu3H0JI0TUA

Y€JI0BCKA

Coaepxxanue TeMbl NIPAKTHYECKUX 3aHATHH

41. TkaHM U CUCTEMBI OPTaHOB
yenoBeka. OMOpHO-BUTATEIbHAS
cucremMa
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OcHOBHBIE THUIIBI TKaHeH. (OCOOEHHOCTH UX
CTpoeHus U GYHKUIUH

OcHoBHBIE (PU3UOTOTHIECKHUE CHCTEMBI YEIIOBEKA.
Crpoenue, CBOMCTBAa  KOCTEH, THIIBL WX
COCJTMHCHMUSL. OCHOBHBIC OTJIEbI cKeleTa
yenoBeka. Ueper, MO3BOHOYHUK, TPpyAHAS KIETKa
Koctn mosica u ckenera BEpXHUX M HIKHUX
KOHEUYHOCTEH.

[TepBas momo1b npu nepeaomMax KOCTEH, BRIBUXAX
CYyCTaBOB U PACTSKEHUSX CBSI30K.

MBI, uX CTpOeHHE U (PYHKITUN

Pabora mpimii. Yto Takoe yTOMIICHUE MBIIIIIT?
OCHOBHBIE TpYINIbl MBI TEJa YEIOBEKa.
CoeanHEHNE MBIIII] ¢ KOCTSIMH.

3HaueHue (buznveckux yHpaxHeHUH B
(hOPMHUPOBAHUHU CUCTEMBI OIOPBI U JBHIKCHUSI.

42. Hepsnas cucrema. Oprassl
YyBCTB Y€JIOBEKa

HepBHas cucrema yenoeka. OCHOBHBIE OTAEIBI U
BhIMoOJHsIeMble pyHKunu. CTpoeHne HelpoHa.
BererarusHas HEpBHAs CHUCTEMA.
[TapacuMmnaTHueckre ¥ CUMIATHYECKHE OTAEIBI.
Pedpnexkropnas ayra. OCHOBHBIE CTPYKTYpHBIE
KOMITOHEHTHI peduiekTopHOH ayru. CIMHHOM MO3T.
Crpoenne 1 QyHKIIMK CIIMHHOTO MO3Ta

lonoBHoM Mo3r. Otnensl rojgoBHOro mosra. Kopa
OosplMX ~ monymapuil.  3peHHe  4YeJoBeKa.
Ctpoenne r7a3a. 3pUTCNBHBIA  aHAIH3ATOP.
[MpodunakTrka ria3HbIX 3a00JI€BaHIH.

Crpoenne u pabora opraHoB ciyxa. CiyxoBoit
aHanm3arop. Opran paBHOBECHS

3HaueHne W CTPOEHHE OPraHOB BKyca, OOOHSHUA,
ocszanusi.  HepBHast — perymsauust  QyHKUMi
Opra"u3Ma 4yeyoBeKa

43. Bricmiast HepBHAs IEATEIHHOCTD.
BbesycioBHbIE 1 ycTOBHBIE pedIeKCh

[TonsitTue o BbICHIEH HEPBHOM J€ATEIIBHOCTH
YeJIOBeKa. Y CJIOBHBIE M 0e3yCIIOBHBIE PE(IICKCHI.
Wx 3HaveHWe B MPUCIIOCOOMTETHHOM IOBEIACHUU
YeioBeKa. buosormueckoe 3HaUYE€HWE TOPMOXKCHIS
ycinoBHBIX peduiekcoB. Co3HaHWE W MEBIIUICHUE
yenmoBeka. KakoBbl 0COOEHHOCTH aOCTPaKTHOTO
MBIIUICHUS YeioBeKka. Pa3BuTue peun y uyeiaoBeka.
Bropast curnanpHas cucrema. IlamsTe. Bugbl
namatu. TpeHupoBka namMATHOCHOBHBIE YEpPTHI
JUYHOCTH. Yetnipe TEeMIIEpPAMEHTA, ux
OCOOCHHOCTH M XapakTep MposBieHus. Perymanuns
cHa u OompcrtBoBanue. Paszpl cHa. CHOBHICHUS.
Bxnax M.I1.ITaBnoBa u U.M.CeueHoBa B co3nanue
Hayku o ¢usmnonoruu BH/I. 'uruena ymcTBeHHOTO




Tpyaa

44, KpoBb U KPOBEHOCHAsI CUCTEMA

IlonsiTue © BHYTpPEHHEW Cpele  OpraHusMa.
KoMnoHeHThl BHYTpeHHEN cpebl.

JlumcaTtnueckass cuctema. ColicTBa M (DyHKIHH
KpoBH. DOpMEHHBIE 3JIEMEHTHl KPOBH YEJIOBEKA.
MexaHn3M CBEpPTHIBAaHUS KPOBH.

I'pynnel kpoBu y yenoseka. [lepenuBanre kpoBu
UYro Takoe uMMyHuTET? BUIBI HUMMYyHUTETA.
Crpoenue u paboTa cepara deroBeka. ABTOMATHS
cepana. Cepaeunbiii muki. CtpoeHue u (QpyHKIUSA
KPOBEHOCHBIX COCyZIOB. /JIBW)KEHHME KpOBH IO
cocyaam. bonpmon u MaJIbli Kpyru
KpoBOOOpaiieHusi 4enoBeka. [wrueHa cepaedHo-
cocyaucTtol cucrembl. IlepBas momomp mpu

KPOBOTCUCHUAX.
45. Cuctema OpraHoB JBIXaHUS 3HaueHue OpIxaHus. JIerouHoe IbIXaHuEe, TKAHEBOE
JBIXaHUeE. I'az000MmeH, TETIOPETYJISIuS,

ronocooOpazoBanue. CTpoeHne ©  (QYHKIUH
OpraHoB JbIXaHHA Yy 4YenoBeka. [[pixarenbHble
MyTH. BepxHue npIXaTenbHBIE MyTH: HOCOBas M
pOTOBas MOJIOCTH, HOCOTJIOTKA, IJIOTKa. HukHue
JBIXaTeNbHbIE MYTH — TOpTaHb, Tpaxes, OPOHXH.
Jlerounsie anbBeodibl. Jlerounas miepa. CTpoeHue
HOcOBOM  mojyoctH.  OOOHSTENbHBIE  KJIETKH.
OyHKIUN BEPXHUX AbIXaTEJIbHBIX ITyTEH.
['a3000MeH B TKaHSX OPraHOB U B JIETKHUX.

Hepsnast 1 rymopasibHast peryssiys JbIXaHusl.
Bosiesnu apixaTtenbHOM cUCTEMBI. [ MrMeHa opraHoB
neixaHus. JleficTBre KypeHHUsl Ha OpTaHbl JbIXaHMUS.
JKn3HEeHHas eMKOCTb JIETKHX

46. IlumeBapuTenpHas CUCTEMA

[lnma — WCTOYHHMK SHEPrHMH W CTPOUTEIHHOTO
Marepuaia. [MnacTrueckuit 0OMeH.
DOHepreTuveckuii  0OMeH. buonornueckoe

okucienue. [InmeBapenne. Opransl NUIIEBAPEHUS:
MUIIEBAPUTENbHBIA  KaHajll, MHUIIEBAPUTEILHBIE
xkenespl. [IuiieBapeHne B pOTOBOW  IOJOCTH.
Mexannyeckas W XHMHUUYecKas oOpaOOTKa MUILH.
Crnronnble sxene3bl. CtpoeHue 3y0OB: KOpPEHB,
mie¥Ka, KOpOHKa, ICHTHH, 3yOHas sMaib. Pesibl,
KIIBIKMA, KOpeHHble 3yObl. 3aloneBaHusi 3yOOB.
Kapuec, mynenut. CTpoeHne nuiieBosa.

Crpoenne xemyzaka. [lumeBapeHue B IKeNynKe.
Kenynounslii cok. MUKpOOpraHu3Mbl KHIIEYHHKA.
@OYHKIMM TOHKOTO U TOJICTOTO  KHILIEYHHKA.
BcacreiBanue. [Tpucrenounoe MUIIEBAPEHNUE.
Kumeunsie BopcuHku. IledyeHr U ee poap B
opranuszme. BrpipaboTka >Kelm4M, MOYEBHUHBI,
rIUKoreHa. Pabora MOKeMyZO4YHOW — KeJe3bl.
[TumeBapuTenpable GEPMEHTHI, 00CCIICYHBAIOIITIE
nepeBapuBaHue TIUIIH. Toncras KHIIKA.
Annenaukc. HepBHas perymsinus NUIIEBAPEHUS.
Paboter U. I1. [TaBroBa. I'ymopansHast perysisimus
numeBapenyus. Kumneunele uHQexknum U HUX
MIpeTyNpExXICHHE.

47. Obwmen BEIIECTB.
Beinenurensaas cucrema. CtpoeHne
1 QYHKIMH KOXKU

OcobeHHOCTH OOMEHa BEIIECTB B OpraHuU3Me
yesioBeKa. BerecTBa, HEOOXOIMMBIC OPTaHU3MY.
Poiap BUTaMHHOB B OOMEHE BEIIECTB YENIOBEKA.




Butamuabl u uX poiab B OOMEHE BEIIECTB.
ABHUTaMHHO3HL. Oprassl, BBITIOJTHSTFOIIIHC
BBIETTUTENbHYI0 (PyHKINIO. MOYeBbIIennTENbHAS
cuctema denoeka CtpoeHue u (YHKIUM ITOYEK.
OcHOBHBIE CTaAUU 00pPa30BaHMSI MOYH.
[IpenynpesxneHue mov4eyHbIX OoNe3HeH

Crtpoenue u pyHKIMU KOXKU. [IpOU3BOTHBIC KOXKU.
Bone3nu xoxwu. [lepBas momois npu TEIIOBOM U
comHeYHOM ymapax. bopsba ¢ meperpeBom
opraam3Ma. 3aKkaJliBaHHE OpraHu3Ma.

48. XKene3pl BHelIHEH 1 BHYTpESHHEH
cekpennu. Pa3BuTue yenoBe4eckoro
OpraHu3Ma.

Koumponvnas paboma 2 no meme
«Anamomus u gpuzuonocus
yenoeexKay

2+1

Ponp xene3 BHEUNIHEH U BHYTPEHHEH CEKpELMH B
PEryJalny KU3HEHHBIX NMPOLECCOB. DHAOKPUHHASL
CUCTEMA.

OTnuune jxene3 BHYTPEHHEM CEeKpeluu OT KeJe3
BHEILIHEH CEeKpeLuun

Oco0eHHOCTH KeJIe3 CMENIaHHON CeKpeInu.

Poias ropMOHOB MOIKEIyZOYHOM JKele3bl B
oprauu3me. YTO BO3HMKAeT MIPU HaPYIIEHUU
JIeATeIbHOCTH PHIOKPUHHBIX JKese3?

JelicTBue Ha OpraHu3M TOPMOHOB UIMTOBHIHOMN
JKeessl, HAAMOYEYHUKOB. I'opmoHanbHbIe
HapyILIEHUs B OpraHu3Me.

[Tonoseie ropmonsl. Pa3BuTue mOJOBOM CHUCTEMBI
YeJI0BEeKa.

OcobeHHOCTH  (PYHKIIMOHHPOBAHHUS
MOJIOBOM CUCTEMBI

Opranuzanust My»CKOH MOJIOBON CUCTEMBI
Bepemennocte u pompl. Pome u  pyHKIMH
TUTAleHTHI

10. OcHOBHBIE IEPUOIBI B PA3BUTUH YEIIOBEKA.

JKEHCKOM

Pasnes 8. OcHOBBI 3BOJIIOLIMH. AHTPONIOTEHE3.

Conepmalme TEMbI TIPAKTUYICCKUX 3aHATHH

49-50. OCHOBBI 3BOJIIOLIHOHHON
Teopuu. JBrmKymme GpakTopsl
3BOJIFOLUY.

4

OcHoBuble 3acayru K. JlunHes m HegocTaTKu ero
cucrteMbl. IlpencraBnenus X b. Jlamapka o
HaIPaBIEHUAX U JIBIKYIINX CHIIaX SBOJOINH.
JlokazaTenbCcTBa SBOJTIOLINH.

OCHOBHBIE TOJIOKEHUSI IBONIOLUOHHON Teopuu Y.
HapBuHna.

Hewkyne  (akTopsl
CyLIECTBOBAHUE DopMbI
CYIIIECTBOBaHHUE.

EcrectBennniii  or6op. Dopmbl
orbopa. MckyccTBeHHbIH 0TOOD.
Kpurepun Buna.

[Momynsums Kak eANHULIA YBOTIOLUY BHJA.

IToHATHS 0 MHKPO- W MaKpodBOMIOIUH. CriocoObI
BHUI000Pa30BaHHUA.
buonoruueckuii
perpecc.

[lytu nmoctmwkeHWs OHOIOTMYECKOTO TIporpecca:
apomop03, HAHOoaANTALUs U 00ILas IeTeHepalys.
Pesymbrarel  2Bomtommm.  [IpHCIIOCOOICHHOCTH
OpPTaHU3MOB U €€ OTHOCUTEIBHBIA XapaKTep.

sBoJirolMd. boppba  3a
60pbOBI 3a

€CTCCTBECHHOT'O

mporpecc ¥ OHMOJIOTHYECKUit

51. Bo3HNKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie. AHTPOIIOTeHEe3

PasButne mpencTaBIeHUH O TMPOUCXOXKICHUU
skm3au Ha 3emie. Omeitel ®@.Pemm, JI. Tlactepa.
l'mmoreza A. Omapuna. OCHOBHBIE  DTaIlbl
BO3HMKHOBEHHUS JKM3HM Ha 3emue. CBolicTBa




MepBbIX OpraHu3MoB. CrioCOObI UX MMUTAHMUSL.
Jenenne ucropun 3eMiIu Ha 3PBI U IEPUOIBL.
Pannme oSTambl pa3BUTHS KU3HHM Ha 3eMmIe.
Apxelickas 3pa U IpOTEpO30MCKas IPHI.
Bo3HukHOBeHHE BaKHEHIIMX apoMop(o30B B
MMajae030McKyr0 3py. OCOOCHHOCTH Pa3BUTHS KU3HH
Ha 3emiie B Me3030¥CKy 10 »py. KaliHo3olickas 3pa -
pa HOBOH ku3HM. OOmIME dYEePTHI CTPOSHUS
YyeJIoBeKa u >KHBOTHBIX. AHTpoOnoreHes.
Hckonaemple mnpenku denoBeka. EIUHCTBO pac
YEJIOBEKa.

Pa3nen 9. OcHOBBI DK0J10rHH

Coaep:xaHue TeMbl NIPAKTHYECKUX 3AHATHH

25-26. OcuoBsl sxonorud. [Toustue
0 MOTMYJISIIIUY U COOOIIECTBAX JKUBBIX
OpraHu3MoB. YueHue o ouocdepe.

4+1

OmnpezneneHue TMOHATHI — OKpyXaromias — cpena,
IKOJIOTHUYECKHE (aKTOPhl, ONTUMYM, IPEACIbI
BBIHOCJIMBOCTH, OI'paHUYUBAIOIIUC (I)aKTOpI)I.
AluoTndeckne, OMOTHYECKHE W aHTPOIIOTEHHBIN
¢axropsl. [Tomynsiust, ee cTpykTypa (Bo3pacTHas 1
MOJIOBasi), MECTOOOHWTaHME, IKOJIOTWYECKas HUIIA,
IUIOTHOCTD, POXIAEMOCTb, CMEPTHOCTb.
DKonoruveckas cucrema, KOMITOHEHTHI
OuoreoleHo3a, UX CTPYKTypa, CBOWCTBA, OCHOBHBIC
nokaszarend. llumieBble CBsI3M, NHIIEBBIC LEMHH.
DKOJIOTHYECKHE NHUpaMUIBbL. EcrecTBeHHBIE
3KOCUCTEMBI W arpoleHo3bl. Y CTOHYUBOCTH
akocucteM. Yuenue o ouochepe B.M Bepuanckoro.
I'pannner 6uocdeprl. JKuBoe M KOCHOE BELIECTBO
ouocdepsl. buokocHoe BemiectBo. (OCHOBHBIE
npupopHbie  OuoMel  Ouocthepbl.  OCHOBHEIE
KpyroBopotel B Ouocdepe. Kpyrosopor azora,
YIJIEKHUCIIOr0 ra3a, Kucnopona, hocdopa, BOabL.

Koumponvnas paboma 3 no meme
«Dsomoyust. IKoa02UsLy»




1. ®oHJ OLEHOYHBIX CPEACTB /IJIsl MPOBeAeHHs MPOMEKYTOUYHOI aTTeCTAIUN 00YYAIOIIN XSl

TunoBble KOHTPOJILHbIE 32JaHUS WM UHbIE MATEPHUAJIbl, HE00X0AUMBbIE JIJI5l OLleHKH 3HAHUI, yMEHHUH,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOUINX 3Tanbl GopMupoBaHUS
KOMIIeTEeHIIUI B Mpolecce 0CBOEHUsI 00Pa30BaTeIbHOM MPOrpaMMbl

KonTpoabHnas padora Ne 1. 10 kiaace.
Bapuanr 1.
YpoBHU opranu3anuu ;xkuBoro. Meroanbl omosiornu. CTpoeHue KjIeTKH. XUMHYECKH COCTAB.
Muro3. Meiio3.

Yacrs 1

Omeemamu Kk 3a0anusm 1—10 s61110mcs  nocie0o8amenbHOCmMy — Yugp, HUCIO UL CLOBO
(cnoeocouemanue). 3anuwume omeemwvi 6 bBJIAHK OTBETOB cnpasa om  Homepos
cOOmeemcmeylowux 3a0aHull, HAYUHAs C Nepeoll KIemouku, Oe3 npobenos, 3ansimelx U Opyeux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumson nuwume 8 omoenvHol Kiemouxe.

1. DkcnepuMeHTaTOp MOMECTHII OaKTepUH, KOTOpbIE JIOJT0 BBIPAIMBAIUCH HA CPEle C TSKENbIM
M30TOIIOM a30Ta, B CPEy C JISTKMM M30TOIOM a30Ta, U JJall 0aKTepHUsIM MOJISIUTHCS OJIMH Pas.

JUis KaxJ10M BETMYMHBI OIIPEETUTE COOTBETCTBYIOIMI XapakTep e€ U3MEHEHUS:

1) ymenbLImnach

2) yBenu4ymniIach

3) He U3MeHUIach

3anumure B TaOMUIy BbIOpaHHbIE LUGPBI Ui Kaxaod BenuuuHbl. Ludpsl B oTBeTe MoryT

MTOBTOPSATHCS.
Monekynapuas  Mmacca  JIHK B | KoauuecTBo BOIOPOAHBIX CBSI3€M B MOJIEKYJIaX
OaKTepusix, JIHK?

Orger:

2. Paccmotpure Tabnuiyy «MeToapl OMOJIOTHYECKUX HCCIASAOBAHHUI» M 3aIlOJHUTE SUYCHKY, BIHCAB
COOTBETCTBYIOIIUN TEPMUH.

Meron IIpuMeHeHne MeTona
Craructuueckuit N3yueHne CKOpOCTM  pAcCIpOCTpaHEHUs IMpPU3HAKA B
MIONYJIALIUI
? OrnpezesieHne ynucina XpoMocoM B KApUOTHUIIE
Ortser:

3. Bce nepeurciieHHbIE HUXKE NTPU3HAKU, KPOME JIBYX, MOYKHO MCITOJIb30BATh JIJISl OMUCAHUS MOJIEKYJIbI
AT®. Onpenenute aBa MpU3HAKA, «BHIMAJAIONIAX» U3 OOIIETO CIHCKA, W 3alUIIATE IUMPHI, O
KOTOPBIMU OHU YKa3aHBI.

1) BemecTBO HECTOWKOE, CPEeaHssi MPOJOJDKUTEIBHOCTh JKM3HU OJHOW MOJIEKYJIBI MEHEE OIHOM
MUHYTBI

2) B cOCTaB MOJICKYJIBI BXOJAHUT a30THCTOE OCHOBAHUE ypaIuil

3) MoJieKyJia SIBJISIETCSI MOHOMEPOM HYKJIEMHOBBIX KUCIIOT

4) Mo CTPYKTYpE MOJIEKYJIa SBIISETCS HYKJICOTHIOM

5) dbocdarHbie TPYIIIBI, BXOASIINE B COCTAB MOJIEKYIIBI, COSAMHEHBI MEXKTY COO0H MaKpOIPTUYECKUMU
CBS3AMU



OrtBerT:

4. Cxoapko moiekyn JIHK comepxutcs B sape KIETKH B KOHIIE Tenodassl BTOPOro JejeHus Meio3a,
€CIIU B TUIUIONTHOM Habope copepkutcs 44 XpoMOCOMBI?
Otser:

5. PaccMoTpute pucyHOK.

Kakum HOMepoM 0003Ha4YCH OEJIOK, padOTAIINN IO MPUHIIHITY KaIH-HATPUEBOTO Hacoca?

OtBer:

6. YcTaHOBUTE COOTBETCTBUE MEXKIY XapaKTEPUCTUKAMH U CTPYKTYpaMH, 0003HAYeHHBIMU LU(PpPaMu
1,2,3 Ha pUCyHKe: K KaXJOW IMO3WIIMH, JAHHOW B MEPBOM CTOJIOIE, MOJA0EPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO U3 BTOPOTO CTOJIOIIA.

A) TpancMeMOpaHHBIH 6enok 1
B) cnyxut 6GapbepHBIM IIEMEHTOM 2)2
B) siBnsieTcst KOMIOHEHTOM TIIMKOKAJIMKCa 3)3

I') cocrouT U3 MmoHOCaxapu10B

J1) coctout U3 Monekyn dpochonunuaon
E) cayxuT nis TpaHcnopTa MOHOB
Ortser:

A|B[B|T|A]E

7. PaccMoTpuTEe PUCYHOK. 3aIlOJTHUTE MYCThIC STYEHKH TAOTUIIBI, UCTIONB3YsI SJIEMEHTHI, TPUBEIEHHBIE
B cnucke. s Kaxaoi sueiiku, 0603HaueHHONW OYKBOH, BbIOEpUTE COOTBETCTBYIOLIMM 3JEMEHT M3
MIPEMIOKEHHOTO CIIUCKA

Knerkwn, HMEIOIIHE

Opranoun opraous1

OyHKIUU




| (A) (B) (B)

Cnucoxk 3J1€eMEHTOB:

1) KJIIETOYHBIN IEHTP

2) y4acTue B TPAHCISALUH

3) opraHu3zaIus MUKpOTPyOOUeK

4) NpoKapuOTHUYECKUE KIIETKU

5) KJIeTKH >KUBOTHBIX M HU3IIUX PACTCHUIA

6) IPOKapUOTUYECKUE U FIYKAPUOTHUUECKHUE KIIETKU

7) pubocoma

8) anjoIIa3MaTuieckas CeTh

3anuimuTe B Ta0IHIly BRIOpaHHbBIE IUQPHI O] COOTBETCTBYIOUIMMH OYKBaMHU.

OrtBerT: AlBIB

8. YcranoBuTe mociienoBaTeabHOCTh 3TanoB pernkanun JJHK B 6akTepuanbHOil kiieTke. 3anummre
COOTBETCTBYIOIYIO MMOCIEI0BATENILHOCTh HU(DP. 3amuIInTe COOTBETCTBYIOUIYIO MOCIEI0BATEILHOCTD

uudp

1) pa3pyiieHre BOAOPOJHBIX CBSI3eH Mex 1y KoMmIieMeHTapHbiMu nensamu JTHK
2) npucoeaHuenue pepmenTa xenukassl Kk mosiekyne JTHK

3) cunres 3aTpaBku pepmentom PHK-nipaiimasoit

4) TepMuHaLMA Ipoliecca peruInKaluu

5) npucoenunenue Hykineoruos JJHK-nonumepaszoit

Ortser:

L L[ [ ]

9. YcraHoBUTE COOTBETCTBHE MEX]y Xapakrepuctukamu U Bugamu PHK, k
KaX/10 MO3UIIUM, TaHHOH B MEpBOM CTOJOIE, MOAOEpUTE COOTBETCTBYIONIYIO MO3ULUIO U3 BTOPOTO
cronbna.

XAPAKTEPUCTHUKA: BU/IbI PHK:
A) npucoenuHsET K cebe aMUHOKHUCIIOTY 1) uPHK
b) sBnsercs xonuelt koaupymomeil yacTu rena 2) pPHK
B) cayxut matpurieit 11t CHHTE3a TOJIUTICTITH A 3) TPHK

') BXOAUT B cocTaB CyObeTMHUI] pHOOCOMBI

J1) cBsI3BIBAETCS C KOJIOHOM

E) xatanuzupyet oOpa3oBaHue MENTUAHON CBSA3U

3anuiuTe B Ta0NMIly BRIOpaHHbBIE HU(PHI O] COOTBETCTBYIOUIMMH OYKBaMHU.
Ortser:

AlB[B[Tr[a|E

10. BeiGepuTe TpH BEpHBIX OTBETA U3 IIECTH U 3aIUIIUTE HUQPHI, 10 KOTOPHIMHU OHM yKa3aHbl. Kakue
BEIICCTBA ITOCTYNAIOT B KIETKY IIyTEM aKTUBHOT'O TPAHCIIOPTA:

1) kucnopon
2) dpykTo3a
3) METHOHUH
4) Bona

5) ButamuH Bl



6) STUJIOBBIN CITUPT
(T[] O

Yacte 2. Jna 3anucu omeemog Ha 3adanusi smou uacmu  ucnoavzytime bJIIAHK OTBETOB.
3anuwume chauana Homep 3a0aHus , a 3amem pazeeEpHymvlil omeem Ha Hezo. Omeemsl 3anucviéaiime
uémrKo u pazbopuuso.

11. Kaxoii KJIETOYHBIH OpraHou]i 0003Ha4YeH Ha MUKpo(doTOorpaduu BOIMPOCHTEIbHBIM 3HaKOM? Kak
OyJIeT pa3nuuaThCsi KOJIUYECTBO 3TUX OPTraHOMJIOB B KIIETKAX AaCCUMUJISIIMOHHON TKaHHW W MOKPOBHOU
TKaHU JIUCTa? OTBET IOACHUTE C y4ETOM OCOOEHHOCTEH CTpOeHUs ¥ (PyHKIMH KaXKI0Tr0 TUIIA TKAHM.

12. Onpenenute THI U a3y AeICHUS KICTKH, H300paKCHHOW HA PUCYHKE, YUUTHIBAS, YTO MCXOTHAS
KJeTka Oblta aurutonaHo. OtBer obocHyiTe. Kakoe Guonornyeckoe 3HaueHUEe MMEET THUIl JCJICHUS
kietkn? Kakoe xommyectBo xpomocom u Mmosiekyn JIHK wHabGnrogaercs B n300paxxeHHON KIleTKe?

KonTtpoabnas padora Ne 1. 10 kaacc.
Bapmuanr 2.
YpoBHM opranuzanum ;kuBoro. Meroanl 6mosoruu. Crpoenue KjieTku. XHMHYECKHH COCTAB.
Muro3. Meiio3.

YacTs 1

Omeemamu Kk 3a0anuam 1—10 saengiomcs nocie0o8amenvHOCMs  YU@p, YUCIO UTU  CLOBO
(cnosocouemanue). 3anuwume omeemvr 6 bBIIAHK OTBETOB cnpasa om  HOMepos
COOMBEMCMBYIOWUX 3A0aHUU, HAYUHAA C Nepeoll KIemouKu, 6e3 npodenos, 3aniamelx U Opyeux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumeon nuwiume 6 omoenvHol Kiemouxe.

1. DxcniepuMeHTaTOp MOMECTHII 3eJIeHble MPOPOCTKH OBca B TeMHYIO0 kamepy. Kak cnycts Henenio y
pacTeHH H3MEHUTCS CoJIepKaHKue XJIopoduiia U coJiepKaHue Kpaxmala B KJIeTKax Jucra?

JInst KaX 01 BEIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIIUI XapaKkTep €€ N3MEHEHUS:

1) ymenbpmmnach

2) yBenu4ymniIach

3) He U3MEHUIach

3anumuTe B Ta0nuily BBIOpaHHbIE HUQPBI Ui Kaxaod BenuuyuHbl. Lludgpsl B oTBeTe MOryT
HOBTOPSITHCS.

Copepxanue xjopodusuia ConeprkaHue Kpaxmana

OrtBerT:




2. Paccmorpure Tabauny «MeToasl OMONIOIMYECKMX HCCIIEAOBAaHHUI» M 3allOJIHUTE sYEiKy, BIIMCAB
COOTBETCTBYIOIINM TEPMHUH.

Meron [Ipumenenue metona

DKCIEPUMEHT OO6ydeHre ropulIbl A3bIKY )KECTOB

? Ddukcarusi 0COOCHHOCTEH OpavyHOro MOBEACHUS
TOPHJLI B JIECY

OrtBerT:

3. Bce mnpuBeneHHblE HMXKE HPU3HAKHU, KPOME JBYX, IMOAXOIAT Ui ONHUCAHUSA MUTOXOHJIPUH.
Omnpenenurte 1Ba MpU3HaKa, «BIMAJAIOIINX» U3 O0IIEro CHUCKa, ¥ 3aUIINTE B TaOIUIy HU(PHI, IO
KOTOPBIMH OHH YKa3aHBbl.

1) umeeT KpuUcThlI;

2) ABJISIETCS HAKOIIUTENIEM SHEPIHH;

3) B opraHoyiax Ha KpUcCTax HJET IPOLECC CUHTE3a OMOJIOTMYECKUX MAKPOMOJIEKYJI;

4) Ha MeMOpaHax MIYyT peakluy MJaCTUYECKOro oOMeHa

5) UMeI0T COOCTBEHHBIN anmapar HacJIeICTBEHHON WH(pOpMAIIHNH;

Ortser:

]

4. Cxonbko monekyn JIHK comepxxutcst B ape KJIETKH B KOHIIE aHadas3bl BTOPOTO JAeNeHUs Meilo3a,
€CJIM B IUTUIOUTHOM Habope cofepkutces 48 xpomocom?
Otser:

5. PaccMoTpute pucyHOK.
Kakum HOMepoM 00603HaUeH 0eoK, 00eCIeYnBaIOIINI TPAHCIIOPT MPOTUB TPaTUEHTa KOHIICHTPAIIUN?
OtBer:

6. YcTaHOBHUTE COOTBETCTBHE MEXK]Y XapaKTepUCTUKAMH M BUJAMM TPAHCHOPTA, 0003HAUCHHBIMH
muppamu 1,2,3 Ha puCyHKE: K KaXIOW IMO3ULMHU, JJaHHOM B IMEpBOM cToJjbIe, mnoadepure
COOTBETCTBYIOLIYIO MO3ULMIO U3 BTOPOrO CTONIOLA.

3
XAPAKTEPUCTHUKA: BUJIbI TPAHCIIOPTA:
A) nuddy3us 6e3 yuacTus TpaHCMEMOpPaHHBIX OETKOB 1
B) tpeOyer 3aTpat sneprun 2) 2
B) ocymiectBiasieTcs myTem npocToi win odaeryeHHoU Auddy3un 3)3

I') ocywmectBasercs TpancnopTHbIMU ATd-azamu
J1) npumepom siBsieTcst paboTa HaTpUi-KaJTueBOro Hacoca
E) oGecnieunBaet TpaHCIIOPT TIIIOKO3BI MO IPAAMEHTYKOHIICHTPALUN

Ortser:

A|B|B|T|A]E




7. Tlpoanamusupyiite Tabmuny «Buasl kierouneix PHK». 3amonHurte mycThle sueiiku TaONHIIb,
WCIIONIB3Ysl DJIEMEHTHI, NpHUBEACHHBIE B crHCcKe. Jlms Kakmoll sdeiiku, o003HaueHHOH OYKBOW,
BBIOEPUTE COOTBETCTBYIOLIUI AIEMEHT U3 MPEIIOKEHHOTO CITHCKA

Bunst XapakTepucCTUKu DOyHKIHUH

KJIETOYHBIX

PHK

A BricokomonekymnsipHas JMHeHas | SIBnsercss mMarpuuen s
CTPYKTypa CHHTE3a MOJICKYJIbI OeKa

Tpancnoptas | Mmeer MIETIIIO, coxepxaiyro | B
AQHTUKOJIOH

PuGocomanbnas | b Ctpour Teno pubocomsl

Crucok 371eMeHTOB:

1) BupycHas

2) uH(popMaIMoHHas

3) conepKuT nucyb(GUIHBIE MOCTHKU

4) conepKUT KOJIOHbBI

5) mocraBisieT aMHHOKHUCIIOTY K MECTY CHHTE3a Oerka

6) epeHOoCHUT HacleICTBEHHYIO0 HHPOPMALIUIO

7) umeet hopmy rI00yIIbI

8) CUHTE3UpYETCs B SI/PBIIIKE

3anuuuTe B Ta0IMILy BEIOpaHHbBIE [U(PHI M1OJ] COOTBETCTBYIOLIUMHU OYKBAMHU.

Ortser: AlBIB

8. YcTaHoBUTE NOCIEA0BATENBHOCTD ATANOB, IPOUCXOSAIIMX IIPH 3aXBaTe TBEPABIX YACTHI] KJIETKOW B
npoliecce 3HI0LUUTO3a. 3aIUIINTE COOTBETCTBYIOILYIO MTOCIEA0BATENbHOCTh LU DP.

1) orcoennHeHrne MEMOPAHHOTO My3bIpbKa OT MEMOpPAHbI KIETKU

2) cnusiHue (aroIMTO3HOTO MY3bIPhKa C IM30COMOMN

3) npubnuxkeHue YacTul] K MeMOpaHe KJIETKH

4) noJIHOE OKPY’KEHUE YaCTUll IUIa3MaIeMMOM

5) BsiuMBaHNEe MEMOPAHBI KIETKU

Ortser:

9. Pacrnionoxxure CTpyKTypbl B OPSJIKE YMEHbBIIEHUSI KOJIMYECTBA a30TUCTHIX
OCHOBaHHUH B UX COCTaBe. 3alHIIUTE COOTBETCTBYIOIIYIO [TOCIIEI0BATEILHOCTD LU(DP.

1) monexyna JIHK B X-xpomocome uenoBeka
2) ne3okcupudo3a

3) monekyna JIHK B Y-xpomocome denoBeka
4) anenosunTpHudOCchaT

5) TpancnoptHas PHK

OrtBerT:




10. BeiOepute Tpu BEepHBIX OTBETa M3 LIECTH U 3aMUIIUTE HUGPBI, MMOJ KOTOPHIMH OHHM YKa3aHBI.
®dochonunusl B OTIAMYUE OT KHUPOB:

1) comepxaT ocTaTKu KapOOHOBBIX KHUCIIOT

2) BXOJIAT B COCTaB SIJICPHON 00OJIOUKH

3) OKHCIIAIOTCS IO YTICYHUCIIOTO ra3a U BOJIbI

4) umMeroT ruIpOUIbHYIO TOJIOBKY

5) conepxat Gocharnyro rpymniy

6) SBISOTCS TOPMOHAMU

(T 1o

Yacte 2. [na sanucu omeemoe na 3aoanusi smou uacmu  ucnoawvsyume bJIAHK OTBETOB.
3anuwume chauana Homep 3a0aHUA , a4 3ameMm pazeeépHymolil omeem Ha neco. Omeemol 3anucvigéaiime
uémKo u pazbopuueo.

11. Paccmorpute cBeTOBYHO MHKPO(OTOrpaduio KIETOK KOHYMKAa KOpHsS nyka. HaszoBure (aswl
MHTO32a, B KOTOPBIX HAaXOJATCS KJIETKH, 0003HaueHHble nuppamu 1 u 2. OGocHyiite cBoi oTBeT. Cpe3
KaKOH 30HBI KOPHSI OBUT B3ST JJIS

IPUTOTOBIICHUS JAaHHOTO Ipenapara? OTBET MOsACHUTE.

12. Onpenenute THI U a3y AEICHUS KIETKH, N300paXCHHON HA PUCYHKE, YUUTHIBAs, YTO MCXOTHAS
KJeTka Obina rarutouaHoi. OTBeT obocHylTe. Kakoe Ouonornueckoe 3HaUCHUE UMEET TUM JEIICHUS
kietku? Kakoe komudecTBo xpomocoM u mosiekyn JIHK HaGmromaeTcst B m300pakeHHOM KiIeTKe?

k( -l “ \\_1
rk\ﬁﬂ )

KonTtponbnas padora Ne 2. 10 kiacc..
[Mnactuyeckuii 1 sHEpreTrdeckuii oomeH. OHTOreHes.
Yacts 1
Omeemamu k 3a0anuam 1—10 aensiomcs nocied08amenbHOCMb Yudp, 4uUcio uiu ciogo (croeocouemanue). 3anuuume
omeemvt 6 BJIAHK OTBETOB cnpasa om HOMepo8 cOOMEemMcmeEyrwux 3a0aHull, HA4uHas ¢ Nepeoil Kiemouku, Oe3
npobenos, 3anameix u Opy2ux OONOIHUMENbHBIX CUMB0108. Kadwcowlil cumeon nuwume 6 omoenvHol Kiemouxe.



1. PaccMoTtpute Tabnuiy «YpOBHU OpraHU3alliH KUBBIX CHCTEM» U 3aII0JHUTE SYCHKY, BITUCAB
COOTBETCTBYIOLIUI TEPMHUH.

YpoBeHb IIpumep

Opranu3MeHHbIN OMOpHOH JIaHLIETHUKA

? brnacromep B SMOpHOHE JIaHIIETHUKA
OtBer:

2. Kogupytomast 001acTs reHa, BKJII0YAIOIIas CTapT-KOAOH U CTON-KOJIOH, Ha3bIBACTCS] OTKPHITAast PaMKa CIUTHIBAHNS.
Kakoe uncio aMuHOKHCIIOT 3aKOUPOBAHO B paMKe CUMTBIBAaHUS, coaepkaieil 123 nykneotuna? B oreer 3anummre
TOJBKO COOTBETCTBYIOLIEE YUCIIO.

OTBeT:

3. BLI6epI/IT€ TPHU BEPHBIX OTBCTA U3 HICCTU U 3aIIUIIUTC I_[I/I(prI, 104 KOTOPBIMU OHHU YKa3aHBI. Kakue u3 MEPEUUCICHHBIX
HWKC TCPMHUHOB MOKHO HMCIIOJIB30BAaTh UL OIMMCAaHU IIIACTUYCCKOTO oOmeHa?

1) TpaHCHAIHS
2) pacIieruieHue
3) rmkonu3

4) accUMUJISIITHS
5) XeMoCHHTE3
6) OpoxeHHe

OTBeT: I:]:I:l

4. Beibepute Tpu MpHU3HAKA, KOTOPBIE COOTBETCTBYIOT (pa3e CO3pEeBaHMs B OBOT€HE3€e y YeJoBeKa. 3alHIINTe B TAOIHUILY
1 dpbl, MO KOTOPBIMU OHU YKa3aHbI

1) nmpoucxonut perummkarus JHK

2) GopMUPYIOTCS NOJSIPHBIE TEJbLA

3) cooTBeTCTBYET HHTEepGa3e mepes Meo3oM

4) KIIETKH CTaHOBSATCS TaIUIONIHBIMHU

5) mpenmectByeT ¢aze GopMUpOBaHUS

6) obpazyercs oot Il mopska

Orser: T 1]

5. Kakum HOMEpOM Ha pUCYHKE HIKE 0003HaueHBI MOJIEKYJIbI KUCIOpoaa?

HAL-H 6
/‘ HAO-H
D, 2
T I 2 St 3
a
5 7

— — — )

OTBeT:




6.

XAPAKTEPUCTUKH BEILECTBO
A) TIIHKOJIN3 11

b) paboTa 31eKTPOHTPAHCIIOPTHOM LieNH 2) 2

B) siBJIsieTCst MOHOMEPOM TIIMKOTeHa 3) 3

[") oOpa3oBaHue MUpyBaTa M3 TIFOKO3HI 4) 4

1) muka KpeGca

E) oxucnurensHOE hocopummpoBanue

OTBeT:

7. Yxaxure HOMCP, KOTOPbIM Ha CXEME SHEPICTUICCKOIO oOMeHa 0003HauUeH npouecce rimKojaIn3a.

OTBeT:

8. YcraHOBHTE NOCIIEIOBATENBHOCTD CTaUil (POPMHUPOBAHUS CIEPMATO30H 1A YETIOBEKa. 3aMHIIUTE COOTBETCTBYIOILIYIO
MOCJIeI0BATEILHOCTE IUMP.

1) MUTOTHYECKOE JIeNIeHUE CIIepMaTOrOHHUEB

2) obpa3oBaHHeE CIIEPMATH]L

3) oOpa3oBaHKe cIEpMATOLMTA TIEPBOTO MOPSIKA

4) muddepeHnnpoBKa B 30HE (POPMHUPOBAHUSL

5) mepBoe MEHOTHYIECKOE JICIICHIE

OrtBer:
et LT ]

9. Ycra"oBure IMOCJICAOBATCIIBHOCTD ITPOLECCOB (1)0TOCI/IHT633. 3anummuTe COOTBETCTBYIOIIYIO TOCJICAOBATCIbHOCTD LII/I(I)p.

1) obpazoBanue HAJI®OH u AT®

2) CBETOBBIE PEaKINH Ha MeMOpaHe XJIoporiacTa
3) puxcamnms yraekucaoro rasa

4) rugponus monexyn ATD

5) cuHTE3 MOHOCAaXapHuI0B

Orser:

10. YcraHOBUTE COOTBETCTBHE MEXIY MPU3HAKAMH W TIpolieccaMM MeTadojim3Mma, 00O03HaueHHbIMH Iudppamu 1, 2:
Ka)XJIO¥ MO3HIINH, TAHHOH B TIEPBOM CTOJIOLE, MOIOCPUTE COOTBETCTBYIOLIYIO IO3UIIUIO M3 BTOPOTO CTOJIONA.
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TPU3HAKH ITPOILIECCHI
A) pacerienne ATD n1
b) cuHaTe3 6EIKOB, MOJIMCAXaPUIOB, JHITHAOB 2) 2

B) xaTabomuueckue peaxiim

[') porocunres, perukarus JJTHK

/1) OKHCTICHHE TIFOKO3HI

E) npoueccel anabonu3ma

3anuuiure BEIOpaHHbIE [U(PHI 110/ COOTBETCTBYIOLIMMH OYKBaMH.

OTBeT:

A[B[B [T [OE

Yacte 2. Jns 3anucu omeemosg Ha 3a0anus smou yacmu (11-14) ucnonvzyiime BPJIAHK OTBETOB. 3anuwume chayana
HOMep 3a0anus , a 3amem pa3eepHymolll omeem Ha He2o. Omeemul 3anucbisaiime 4€mKko u pasoopuueo.

11.

MHorue y4éHbIe CXOASITCS BO MHECHHH O TIEPBUYHOCTH T€TEPOTPOPHOTO CIIOcO0a MUTAHUS U MPOUCXOKICHUN aBTOTPO(POB
or rereporpodoB. Kakue MeToapl OHOJOrMH TO3BOJWIM JIOKa3aTh 3Ty TO4YKy 3peHus? Oteer mosicHute. UTO
MPEIIOI0KUTEIILHO UCTIONB30BAIM B KAUeCTBE NCTOYHHUKA YHEPTUU CaMble MepBbie reTepoTpodbr? [loyeMy ¢ TOUKH 3peHuUsI
TEOPHUH HBOJIOIMH MEPBEIe aBTOTPO(BI MOTYIHIN IPEUMYIIECTBO Iepe]] rerepoTpodamu?

12. B coMaTHYECKUX KIETKAaX KUBOTHOT'O 65 XpOMOCOMBI, B COMaTHYECKUX KJIETKaX IPYroro OJM3KOPOICTBEHHOTO BHIA -
67 xpoMocoMbl. OnpeieNnuTe KOJIUIeCTBO XpoMocoM 1 yuciio Monekyn JJHK B kieTkax Kok X CTEpUIILHOTO THOpHUaa B
npodasze MuTO3a U aHada3e muto3a. OTBET MOSCHUTE.

13. B xapuoTHme ;KkMBOTHOTO 57 xpoMocoM. OIpenennuTe KOJIMIECTBO XPOMOCOM B KJIETKE IIPH OBOT€HE3€ y CAMKH B KOHIIE
30HBI Pa3MHOXKEHHSI W B KOHIE 30HBI pocta. OTBeT mnosicHute. Kakoil B aeneHHs KIETOK HaOmomaeTcs B 30HE
pasmHOxeHus? KakoBo 3HaueHMe 3TOT0 BUJa JEJIECHUs B JAHHOM CiIydae?

14. MI3BecTHO, YTO KOMIIJIEMEHTAPHBIE [IENN HYKJIEHHOBBIX KUCIOT aHTUIIAPAJUICIbHEI (5’ KOHITY OJHOH IeTH
COOTBETCTBYET 3’ KOHeI Apyroi mnenu). CHHTE3 HyKJIEMHOBBIX KHCJIOT HadWHaeTcs ¢ 5’ koHna. Pubocoma aBmkeTcs
no nPHK B nampasnenun ot 5° x 3° xoHiy. B pubocomy Bxoasat mosexynsl TPHK B cnenyromeit

MOCJIeIOBATEIIFHOCTH (YKa3aHbl aHTUKOJOHBI OT 5° K 3’ KOHITY):
'YL, YYI, DAY, YT, AAILL

YcTaHOBUTE HYKIIEOTHAHYIO IOCIEJ0BAaTENbHOCTh yuacTka UPHK, KOTOPBIH CayXKUT MaTpuLel i1 CUHTE3a
MOJUIENTHAA, U aMUHOKHUCIIOTHYIO TTOCJIEI0BATENBHOCT 3TOTO (pparMenTa nonunentuga. Omnpenennure
HYKJEOTUAHYIO IOCJIEI0BAaTEIbHOCTh y4acTKa AByxuenodeunoi monekynsl JJHK, B koTopom 3akonupoBaHa
nHpOpMaIus 0 IIEPBUYHON CTPYKTYpe dparmeHTa nojaunentuaa. Onupenenure Yucio BOJAOPOIHBIX CBA3CH MEXKIY

OCHOBaHUAMH Ha 3TOM ydacTke MoJekynbl JIHK. OtrBer mosicaute. JJst BRITOJHEHUS 3a/IaHUS UCTIOJIB3YUTE TaOIUITY



TCHCTHUYCCKOI'O KoJa. le/l HanmyuCaHUuu HOCﬂCﬂ,OBaTCHbHOCTeﬁ HYKJICMHOBBIX KHUCJIOT yKa3blBai/lIT€ HanpaBJICHUC

LIETTH.

15. M3BecTHO, 4TO KOMIUIEMEHTAPHBIE LIETTH HYKJICHMHOBBIX KHCIIOT aHTHIIapaljIebHbI (5° KOHILY OJJHOH eTn
COOTBETCTBYET 3’ KoHel Apyroii nenu). CUHTE3 HyKJIEMHOBBIX KHCJIOT HaYMHAaeTcs ¢ 5° koHna. Pudbocoma nBrxeTcs o
uPHK B HampaBnenuu ot 5° k 3’ koHIly. ['eH UMeeT KOIUPYIONIYIO i HEKOTUpYoIyro odnactu. Kogupyromas odnacts
TeHa Ha3bIBAETCS OTKPHITON paMKol cuuThIBaHUs. DparMeHT KOHILIA TeHa UMEET CIEAYIOUYI0 IOCIe0BaTeIbHOCTh
HYKJIEOTH/I0B (BepXHss LieNb MaTpu4Has (TpaHCKpuOupyemast)):

S-TTUIOTAAOTI U ATI TTATHTATALILL-3”

3-AOIMTATTTAOIITAODAOTHIATATIT-S’

OnpeenuTe BEPHYIO OTKPHITYIO PAMKY CUUTBHIBAHUS W HAWIUTE MOCIE0BATEIbHOCTE AMUHOKHCIIOT BO ()parMEeHTE KOHIIA
MOJMTIENTUAHOM 11enu. M3BecTHO, YTO UTOTOBBIN MOJUNENITHI, KOJIUPYEMBIM STUM T€HOM, UMEET AIUHY OoJee MaTh
aMUHOKHUCIOT. OOBACHATE MOCIEIOBATEIBHOCTD PEHICHUS 3a0a4ul. 71 BRIMOTHEHNUS 3a/1aHUS HCIIONB3YHTE TaOIUITY
TeHeTHYeCcKoro koaa. Ilpu HanmucaHuy nocnenoBaTeIbHOCTEN HYKIEMHOBBIX KUCIIOT yKa3bIBaiiTe HallpaBJIeHUE LEH.

16. YueHble UCCIIE0BATH TEPMOCTAOMILHOCTD (hepMEeHTA MEPOKCHAA3bI U3 CEMEHHBIX 0000uek con. HaBecky
BBIJICTICHHOTO M OYHIIIEHHOTO (hepMEeHTa pacTBOpsuIn B Kaiuii-pocharrHom Oydepe, umesiuem pH 6,0. [IpurotoBneHHsie
00pa3ibl HHKYOHUpOBaIU Ha BOAsSHOM Oane mpu Temnepatype 45°C, 60°C, 75°C u 90°C B teuenue 30 munyT. [Tocse atoro
AKTUBHOCTb NEPOKCUAA3bI USMCPAIIN 11O CTaHI[apTHOﬁ MCETOAUKE U BbIpaKaJid B IPOLUCHTAX OT MAKCUMAJIBHO BO3MO>KHOM.
Pe3ynbTathl OTpaskeHs! Ha rpaduke.

OOBsicHUTE, ITOYEMY NP MTOBBIMICHUH TEMIIEPATYpPhl aKTHBHOCTH NEPOKCHIA3bl M3 CEMEHHBIX 000JI0YEK COU CHUKACTCSI.
Kakue pe3ynbTaThl MOIIIH OBl ONYYUTh YU€HbIE, eciii Obl cHIKaIu TeMmeparypy ot 30 1o 0 °C? MoxHO JI CUUTATh
uccie0BaHHbIN (pepMeHT TepMocTaObmibHBIM? OTBET MOSICHUTE.

o

I'enernyeckuit kox ”PHK (ot 5° k 3’ koHIty)

Iepsoe Tperse
Bropoe ocHoBanue
OCHOBaHHE OCHOBaHHE
v 0 A r
Oen Cep Tup Huc v
v Oen Cep Tup Huc 10
Jlei Cep — — A
Jlei Cep — Tpu r
Jlei IIpo T'uc Apr v
1 Jlei IIpo T'uc Apr 0
Jlei IIpo I'ma Apr A
Jlen IIpo T'na Apr Tr
Wne Tpe AcH Cep v
A Wne Tpe AcH Cep 11
Wne Tpe JInz Apr A
Mer Tpe JIuz Apr Tr
Ban Ana Acn I'mn N
r Ban Ana Acn T'mn 11
Ban Ana Iy I'm A
Ban Ana I'ny I'mn r




1.

3.

1.

KonTtpoabsnas padora Ne 3. 10 kaacc.
I'eneruka. 3agaun. Bapuanr 1.

Y MArKOro copra HIIEHHULBI TUIOTHOCTh Kojoca (UMCIo KOJIOCKOB Ha 10 ¢M JUIMHBI KOJIOCOBOTO
CTEpXKHS) OIpenessieTcsl NByMsl MapaMy IOJIMMEPHBIX HealUIeJIbHBIX T'€HOB, OKa3bIBAIOIIMX
KYMYJISITABHOE JIEHCTBUE: YEM MEHBIIE COACPKUTCA B T'€HOTHUIE JOMHHAHTHBIX T'€HOB, TEM
wIoTHee OyzAeT Kosoc. Pa3nuyaror cieayroniue TUIBI IUIOTHOCTH KOJIOCA: PHIXJIBIN - MEHbIIIe
16 KOJOCKOB, IJIOTHOCTh HWXKE cpefaHer — 16-20 KOJOCKOB, cpemHss IUIOTHOCTh - 21-23
IUIOTHOCTH BBIIIE CpenHeil - 24-26, oyeHb IIOTHBIA Kojoc — 27-28 kojockoB. CkpecTuin
pacTeHus, MMEIOIIHUE KOJIOC CpeNHEH IJIOTHOCTH ¢ reHoTunoM AaBB u Bwilmie cpenHei
IUIOTHOCTU C TeHOTHNoM aaBB. Omnpenenure reHOTUNBI U (DEHOTUIIBI BOBMOKHOTO TTOTOMCTBA,
cooTHoieHue ¢eHotunoB. KakoBa BEepOSTHOCTh MOMYyUYEHUS! PACTEHUN C PBIXJIBIM KOJIOCOM B
F1? KakoBa MakcMManbHO BO3MOXKHasI INIOTHOCTH KoJlocheB B F17
Oxpacka 1IepCTH Y JIMCULl KOHTPOJIUPYETCSI TEHOM, KOTOPBI B F€TEpO3UTOTHOM COCTOSIHUU
00yCIIaBIUBaET IJIATUHOBYIO OKPACKY, B TOMO3UTOTHOM PELIECCUBHOM — CEPEOPUCTYIO
OKpPAacKy, B TOMO3UTOTHOM JJOMUHAHTHOM — I'H0eIb JJUCHUL] Ha SMOPUOHAJILHOM CTaAuH
pa3BuTus. [ €H JUIMHHON EPCTH JOMUHHUPYET HAJl FTEHOM KOPOTKOW mepcTh. ['eHbl JyInHbI 1
OKpPACKH LIEPCTH HACJIETYIOTCSI HE3aBUCUMO APYT OT Apyra. CKpecTuiIu MiIaTUHOBYIO
JUIMHHOIIEPCTHYIO JIMCHILY C IJIATUHOBBIM KOPOTKOIIEPCTHBIM caMiloM. COCTaBbTE CXEMY
petieHus 3anaun. OnpenenanTe Bce BO3MOXKHbBIE T€HOTUIIBI POAUTEILCKUX 0CO0EH, FTEHOTHUIIBI U
(eHOTHUTIBI BO3MOXKHOTO MOTOMCTBA. OOBSICHUTE TOJTy4eHHOE (DEHOTUTTUYECKOE PACIIETIICHNE
B IIOTOMCTBE.

Ha X- n Y-xpomocomax 4enoBeka CyHIECTBYIOT IICEBJOAYTOCOMHBIE YUaCTKH, KOTOPBIE
COJIEpIKaT aJIJIeNId OJHOTO T'€Ha, U MEXAY HUMH MOXET IPOUCXOIUTh KpOocCUHTOoBep. OuH U3
TaKUX T€HOB BBI3bIBAECT MUTMEHTHYIO KCEPOAEPMY (ITOBBIILIEHHYIO YyBCTBUTEIBHOCTD K
yAbTPauOIETOBOMY 00yUEHHIO). Aielb reHa MHIepTprxo3a (0BOJIOCEHHE Kpasi YIIHOM
PaKOBHHBI) HACJIEYESTCS TOaHAPUYECKH (HACIEIOBAHKE 110 reTepOoraMeTHOMY Toy). [ OMO3UroTHas
YKEHIIMHA, UMEIOIIasi KCEpOAepPMY, BhIIILIA 3aMYX 32 MY>KUMHY C U30BITOUHBIM OBOJIOCEHHEM
yiiel 1 0e3 MUrMeHTHON KcepoZepMbl. PoXkJIeHHBIH B 3TOM Opake CbIH UMeeT 00€ aHOMAJIUH.
Poxnennas B aToM Opake 310poBasi 104b BBIILIA 32 MYKUYUHY C TUTMEHTHOM KCepoiepMoi U
6e3 oBosioceHus ymeil. CoctaBbTe cXeMbl pelieHus 3a1a4n. OnpeaeanuTe reHOTUIIb U
(GeHOTHUIIBI poIUTENIeH U TEHOTUIIBI, (PEHOTHUIIBL, TIOJI BO3MOKHOTO IIOTOMCTBA B JIBYX Opakax.
OtBeT nosicHuTe

KourpoJubsHnas padora Ne 3. 10 kiace.
I'enetnka. 3amaun. Bapuant 2.

VY 4yenoBeka poCT ONPEAEISIETCS YETHIPbMS alNIESIMH JIBYX HEAJUIEIbHBIX T'€HOB MO TUITY
nonumepud. [Ipu 3TOM J10/I1 ¢ YETHIPbMSI JOMUHAHTHBIMHU T€HAMH SIBIISIIOTCSA
BBICOKOPOCJBIMH, C TPEMSI JOMUHAHTHBIMA T€HAMU UMEIOT POCT BBIIIE€ CPEAHETO, C IBYMS
JIOMUHAHTHBIMH T€HAMH UMEIOT CPEIHUM POCT, C OJTHUM JIOMUHAHTHBIM T€HOM — POCT HUKE
cpennero. B momymsiiiuu N caMbie BEICOKOPOCITBIE JTFOJIH UMEIOT TOJIBKO JIOMUHAHTHBIE aJIIETH
1 poct 184 cM, a HU3KOPOCIIBIE JIFOAM UMEIOT BCE PEIIeCCUBHBIC aiuienu U pocT 148 cm. B Opake
HU3KOPOCJION KEHIIMHBI U BEICOKOPOCJIOTO0 MY>KUYHHBI, pOAUIACH TUTETEPO3UTrOTHASA 104b. OHA
BBIIIIA 3aMYK 32 MYXXYUHY C TAaKHM K€ TEHOTHUTIOM U (peHOTHIIOM. ONpeeuTe TeHOTHIIBI
HCXOJIHBIX POAMTEIEH, TCHOTHUITBI M (PEHOTHITHI BOBMOXKHOTO TTOTOMCTBA B ABYX Opakax.
Onpenenure pocT AUTETEPOIUTOTHBIX JIFOACH B ATOM MOMYJIALUH.



2. Ilpu ckpermmBaHUK KYPHIIBI C pa3IBOCHHBIM I'PEOHEM U MHOKECTBEHHBIMHU IITIOPAMH U CaMIia
C HOPMaJIBHBIM I'peOHEM U OJHOH MITNOPOi BCE MOTOMCTBO UMEJIO HOPMAJIbHBIN rpeOeHb U
onuy mmopy. Ilpu aHanu3upyromeM CKpeBaHuy THOPUIOB IEPBOTO MOKOJIECHHUS OBLIO
MoJTy4eHo 4 PEeHOTUITNYECKUX Kilacca, UMeBIINX 24, 26, 8 U 9 UBILIISAT COOTBETCTBEHHO.
CocraBbTe cxemy penieHus 3aaadi. OnpeaenuTe TeHOTUIIBI U (PeHOTHIIBI BCEX POIUTENCH 1
noToMKOB. [losicHuTE (heHOTUNMHYECKOE PACIIEIUIEHHE BO BTOPOM CKPELIMBAHUU.
3. Ha X- u Y-xpoMocoMax 4esioBeKa CyIIEeCTBYIOT IICEBI0AYTOCOMHBIE YUaCTKH, KOTOPBIE
COJIeprKaT aJlJIeJId OJTHOTO I'€Ha, U MEXAY HUMH MOXKET IPOUCXOIUTh KpoccuHIroBep. OuH U3
TaKUX T€HOB BBI3bIBAET MUTMEHTHYIO KCEPOAEpMY (ITOBBILICHHYIO YYBCTBUTEIBHOCTD K
yIbTpauoIETOBOMY O0JIYUCHHIO). AJLIesb TeHa THIepTprux03a (OBOJIOCEHHE Kpasi YITHON
PaKOBHMHBI) HACJIEIYCSTCS TOaHAPUIECKH (HACICIOBAHKE 110 reTepOoraMeTHOMY Toy). ['oMO3uroTHas
JKEHIIMHA, UMEIOIIasi KCepOoAepMY, BhIILIA 3aMYXK 32 MY>KUYMHY C H30BITOUHBIM OBOJIOCEHHEM
yiiel 1 6e3 MUrMeHTHOU KeepoaepMbl. Poxk/ieHHBIH B 5TOM Opake cbiH nMeeT 00e aHOMaJHH.
Poxxnennast B aToM Opake 30poBasi 104b BBIILIA 32 MY>KYMHY C TUTMEHTHOM KCepOoIepMOi U
0e3 oBosioceHus yieil. CoctaBbTe cXeMbl pelieHus 3a1a4u. OnpeaenuTe reHOTUIIb U
(beHOTHUIIBI pOIUTENEH U TEHOTHIIBI, (JEHOTHUIIBI, TOJI BO3MOKHOTO IIOTOMCTBA B JIBYX Opakax.
OTBeT nosicHUTE
KonTpoubnas padora Ne 4. 10 kiacce.
OcCHOBBI reHeTHKH. 3AaKOHOMEPHOCTH HACJIEICTBEHHOCTH U u3MeHYuBOCTH. Ceiekums.
Yacts 1
Omeemamu Kk 3a0anuam 1—10 saengiomcs nocie008amenbHOCMs  YU@p, YUCIO UTU  CILOBO
(cnosocouemanue). 3anuwume omseemol 8 noasi omseemos ¢ bJIAHK OTBETOB cnpasa om nomepos
COOmMBemMcmeyIowWuUx 3a0aHUll, HAYUHAS C Nepeoll KIemouku, Oe3 npodenos, 3anamvlx U Opyeux
00NOIHUMENbHBIX CUMB0108. Kadwcovlil cumeon nuwiume 6 omoenvHol Kiemouxe.
1. PaccmoTpuTe pUCYHOK

&'

YcraHoBuTe COOTBETCTBUE MCXKAY XapaKTCPpHUCTHUKaAMHU u IIOKOJICHUSIMHU JIBBUHOT'O 3€CBa,
0003HaueHHBIMH Ha pucyHke mudpamu 1, 2, 3: K KaxIOH MO3UIMH, JAHHOH B NEpPBOM CTOJOLE,
no10epUTe COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKU

[TOKOJIEHUA

A) CKpenuBarOTCs YUCTHIC TUHUU PACTCHHI

1)1

b) moaTBepkmaeTcs neficTBUE 3aKOHA €AMHOOOpa3Us

2) 2

B) ocobu 00pa3yroT TOIBKO OJMH COPT TaMeT

3)3

I') conepuT Tpu GEHOTUMUIESCKUE TPYIIIIBI

J1) Bce ocobu 0671a/1a10T MPOMEXKYTOUHBIM (PEHOTHIIOM

E) renoTun moyioBUHBI 0COOEH CONEPKUT pa3HbIC ajUIen TeHa
3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIUMH OyKBaMH.



Ortser:

2. Onpenenure COOTHOIIEHHWE (DEHOTUIIOB y IMOTOMKOB IPH MOHOTHOPHUIHOM CKPEIIUBAHUH JIBYX
FeTePO3UTOTHBIX OPraHU3MOB TIPpU HEMOJIHOM JOMUHMpoBaHWU. OTBET 3amUIIMTE B BHIC
MOCJIEIOBATEILHOCTH UG, MOKA3BIBAIOIIUX COOTHOIICHHUE MOJYYHUBIINXCS (DEHOTHUIIOB, B MOPSIAKE UX
yObIBaHUS, 0€3 TOTIOTHUTEIHHBIX 3HAKOB.

OTBerT:

3. Onpenenure Tpu MpU3HaKa, KOTOPBIE UCIIOIB3YOTCS ISl ONIMCAHUSA KapUOTHUIIA, IPEACTABICHHOIO
Ha PUCYHKE. 3amuImmTe HUQPHI, 0] KOTOPBIMU OHU YKa3aHBI:

1) reHoMHas myTanus

2) hopmupyercst KEHCKUN HEHOTHUTT

3) cnencTBUE HEPACXOKICHUS TTOJIOBBIX XPOMOCOM B TaMETOT€HE3e
4) MOJUTLIIOUTUS

5) cunapom [layna

6) HabOp XPOMOCOM COMAaTUYECKUX KIETOK

O S 1y 1w
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4.  CkoJpKO THUIIOB raMeT obpasyer ocoOb ¢ reHotunoM AaBb, eciam u3BeCTHO, UTO HeaJieIbHBIC
TeHbI CIETIEHBI, 8 KPOCCUHTOBEP OTCYyTCcTBOBaN? OTBET 3aUILIUTE B BUIE HUQPBHIL.

Otset: .
5. Tlo n3o0paxx€HHOW Ha cXxeMe POJOCIOBHON YelloBeKa BEpOSITHOCTH (B %) pokIeHus B Opaxe,
OTMEYEeHHOM IPpoii 1, pedEHKa ¢ MPOSIBUBIIMMCS MPU3HAKOM IIPH MOJHOM €ro JOMUHHpOBaHUU. B
OTBETE 3aMHIIUTE TOIHKO COOTBETCTBYIOIIEE YUCIIO.

YenosHble 0603HaYEHMA

1 O - KEHLLHA
l:l - MyKaIHE
- Bpak
- neTi oaHoro Bpaka

. . - NPOABNEHUE NPH3HAaKa

OrtBer:

6. YCTaHOBHTE COOTBETCTBHE MEXIY pe3yldbTaTaMU CEJICKIMU M METOAOM, KOTOPBIM OBbLIH
JOCTUTHYTBI OTH PE3yNbTaThl: K KaXJOW TMO3WIMH, JAHHOW B TIEpBOM cToyOIE, moadepuTe
COOTBETCTBYIOIIYIO MO3UIIHIO U3 BTOPOTO CTOJIONA.

PE3VJIbTATHI CEJIEKIINHN METO/IbI CEJIEKIIMI

A) BBIBEJIEHUE TETEPO3UCHON KYKYpPY3bl 1) panroaKTUBHBIN MyTareHes
b) nonyuenue 4uCTHIX TMHUN ropoxa 2) rubpuanzanus

B) 06paboTka pacTeHHi KOJIXUITMHOM 3) XUMHUYECKHI MyTarcHe3

I') BeiBenenue nieHuiibl HoBocubupckas 67
nocse 00JTy4eHUs] pEeHTTEHOBCKHMHU



Jy4aMH CEMSH HCXOJHOIO cOpTa

/1) BbIBEZIEHHE MILIEHUYHO-PKAHOTO

rubpuna Tputukane

E) nonydenne MyTaHTHBIX TPHOOB-IPOXKIKEH
IIPYU BO3JICHCTBUU HA HCXOJHYIO KIIETKY PaJueM
Ortser:

AlB|B|T|O|E

7. W3 npuBeAEHHBIX HUXE IPUMEPOB PaCTEHUI BhIOEpUTE BCE,
W3MEHYMBOCTH KOTOPBIX MPOSIBIISIETCS] B COOTBETCTBUU C 3aKOHOM T'OMOJIOTUYECKUX PSIOB B
HacjeacTBeHHoM n3MeHnunBoctd H.M. BaBuiioBa. Onpenenure Bce 3TU MPUMEPHI U 3aIUIIATE TUQPHI,
MO/ KOTOPBIMH OHU YKa3aHBI.

. TIOJICOJIHEYHUK U TOPOX

. TOMaT ¥ MUHJAJIb

. IIICHHIIA U TYMEHb

. BUIIIHS ¥ YEPEIIHS

. KapTodenp u Kamycra

6. bacons u cos

D:‘j OrTBer:

DN D W N =

8. YcraHoBHTE MOCIIEAOBATENFHOCTD 3TANIOB MTOJIYYEHHUST BEICOKOYPOKaHOTO COPTa KYKYpY3bl B
CEJIEKIINH.

3anummuTe B TaOJUILy COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTD ITU(D.

1) MexnuHeitHas rtuopuIu3aus

2) caMOONbIIEHUE KYKYPY3bl

3) nepeBo/] FeHOB B IreTePO3UTOTHOE COCTOSIHHUE

4) nposiBlieHUE TeTEepO3Kca B MOBBIIIEHHOM 00pa30BaHUM 3€PHOBOK

5) nonyueHue YUCTHIX JIMHUHA

OrtBer:

9. PaccmoTpuTe pHUCYHOK, MOKa3bIBAIOIIMK XapaKTep HAClIeIOBAaHUS OKpPACKU IIEPCTH y coOak.
3anoHUTe MYCThIe SYEHKH TaOJHUIIbI, UCTIONB3Ys AJIEMEHTHI, MPUBEIEHHBIE B CIUCKe. (s Kakmoit
sYeiiku, 0003HAYEHHOU OyKBOI, BRIOEPUTE COOTBETCTBYIOIIUH dJIEMEHT U3 MPEJIOKEHHOTO CIHCKA.

W

Kopuuxesas Benan
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316 116
B3aumoaeiicTByromue reHbl Tun B3aumoaencTeus XapaKkTepucTHKA

A b B




Cnucox 3J1eMeHTOB:

1) KOMILIEMEHTapHOCTh
2) ajienbHbIe

3) snucras

4) mposiBIIEHUE OHOTO TeHa HAXOAUTCS MO/1 BIMSHUEM JIPYToTo reHa (cympeccopa)

5) HeaJuIeIbHbBIC

6) nonumepus

7) B3aUMO/IeHiCTBHE I'€HOB, OJTHOHANPABICHHO BIMSIONIMX HA PA3BUTHE OJHOTO M TOTO K€ MPU3HAKa
8) 0JTHOBpEMEHHOE JICHCTBIE HECKOJIBKUX IOMUHAHTHBIX T€HOB JJACT HOBBIM BApUAHT IMPU3HAKA
3anumuTe B TAONHIY BRIOpaHHBIE IUQPHI O], COOTBETCTBYIONTUMH OYKBaMHU.

Otser: AlBIB

10. YcraHOBUTE COOTBETCTBHUE MCKAY MPHU3HAKOM U IWAIIa30HOM €Iro HOPMbI pCaKIIUu: K Kﬁ)KI[OfI
IIO3UIIHH, HaHHOﬁ B IICPBOM CTOJ'I6I.[€, HO,Z[6€pI/ITe COOTBCTCTBYIOINYIO ITO3UIUIO U3 BTOPOT'O CTOJ'I6I_[a.

I[TPU3HAK JUAITA30H
A) cTpoeHue ria3a HaCeKOMOI o 1) y3kast HopMma peaxius
b) ynoitHOCTh KOpOBBI 2) mMpoKas HopMa peakluu

B) yposkaliHOCTb MILIEHUIIBI
') Mmacca Tena yenoBeka
J1) KoIM4ecTBO MableB Ha pyKax

A|b|B|T"'|I|E| Otger:

Yacts 2

Jns 3anucu omeemos nHa 3adanus smou yacmu (11-14) ucnonvszyiime bJIAHK OTBETOB. 3anuwume
cHayana Homep 3a0anus , a 3amem pazeépuymuvlil omeem Ha Hezo. Omeemvl 3anucvléalime 4€mKo u
pazbopuueo.

11. B npenapate BuaHA KJIETKA C PacloIOKEHHBIMU B IIEHTPE XPOMOCOMaMHU, 00pa3yoUMMU GUTypy
3Be3apl. HazoBuTe cTannio MuTO3a, HA KOTOPOW HaxoauTcs 3Ta kieTka. OTBeT moscHute. M3BectHo,
4YTO Ha JAHHYI0 KIETKY IpPEIBAapUTEIbHO MOACHCTBOBAIN AIKAJIOUIOM TpPOIOJOHOBOIO pAla
roMomMop(prHaHOM KOJIXUIIMHOM. Ha yem ocHoBaH 3¢ ekt 3Toro cuinbHOro antumutotruka? Hasosure
JIBa TOMYJSAPHBIX CIOCO0Aa NPUMEHEHHUS KOJXUIMHA B I[MTOI€HETHMYECKHX MCCIIEOBAaHUSAX M B
CEJIEKLIHH.

12. ¥V paiikona u TypHerica (cemeiicTtBo KamycTHbIE) KOpPHEIJIOABI XapaKTEPU3YIOTCS CXOJIHOU
HACJIEICTBEHHOW M3MEHYMBOCTBIO B CTPOCHHUU — OT YIIMHEHHON (GopMbl 10 yroméHHoW. Kakoi
OMOJIOTHYECKUI 3aKOH MJUTIOCTPUPYET NaHHas 3akoHOMepHOCTh? CdopMynupyiite 3TOT 3aKOH Ha
npuMepe n300pakEHHBIX KOpHem1010B. K kakoil (opme 3BONIOIMOHHOTO MPOIEcca MOKHO OTHECTHU
naHHbli npuMep? [louemy cpaBHEHHE MeXy BapHaHTaMU KOPHEIUIONA TypHEINca W MOJ0OHBIMHU
BapHaHTaMH  KJIyOHs  KapTodens  Helab3sd  paccMaTpuBaTh B KAauecTBE  MPOSBIEHUS
IIPONJUIIOCTPUPOBAHHOTO 3aKOHA?



Sl

Typuenc

(0o

Hajikon

13. U3BecTHO, YTO y cOOaKH ¢ KOPOTKOW MIEPCTHIO OOBIYHO HEAOPA3BUTHI 3yObl, Y OOJOTHBIX IMTHII
miest yJUIMHSIETCS OJHOBPEMEHH O C Y/UIMHEHHWEM KOHEYHOCTeH, a roilyOu ¢ ONepeHHBIMH HOTaMU
UMEIOT TEPENOHKH MEXAY MalbllaMd, TOT/Ia KaK rojlyOM ¢ JUIMHHBIMH KIIIOBAMHU OOBIYHO HUMEIOT
muHHbIe HOrH. Kakol BujJ m3MeH4YMBOCTH (10 kiaccupukanuu JapBuHa) WILTIOCTPUPYIOT JaHHBIE
INpUMEpPBI, U KaKyl0 pojiib B cenekuuu oH urpaer? C Mmo3unmii COBpEMEHHON T'€HETHKH MOI00HbIC
SIBIICHUSI MHOT/1a OOBSCHSIIOT MHOXKECTBEHHBIM JICWCTBUEM T€HOB . B yem 3akirouaercs 3To jaelicTBUE
reHOB?

14. Ha X- u Y-XxpoMocomax 4eloBeKa CYIIECTBYIOT IICEBI0AYTOCOMHBIEC YUaCTKU, KOTOPBIE COJIEPKaT
aJlJIeNIv OIHOTO T€HA, M MKy HUMHU MOXET MPOUCXOAUTh KpoccuHrosep. OJIMH U3 TaKUX T€HOB
BBI3bIBACT FeMOPPArunieckuil nuate3 (CKIOHHOCTh K KPOBOTEUEHUM). JKeHIMHa, cTpagaromniast
reMOPpParutuecKUM IMaTe30M U KpPaCHO-3€JIEHBIM JalbTOHU3MOM, POJUTEIN KOTOPOI HE UMENH
reMOpparu4yeckoro Juaresa, BhIIUIA 3aMYX 3a MY)KUHHY, HE UMEIOLIero 3THX 3a00JIeBaHuil, MaTh
KOTOPOTO CTpajajia reMopparuieckuM auate3oM. PoauBinascst B 3Tom Opake 104b 0€3 yKa3aHHBIX
3a00J1eBaHMH BBIIIUIA 3aMYXK 32 MY)KUHHY, CTPAJaroIlero reMopparuueCKuM IMaTe30M, HO He
UMEIOLIEero fainbToHn3Ma. CocTaBbTe cXeMbl pelieHus 3agaun. Onpeaenure reHOTUIIbI POAUTENEH U
TeHOTHIIbI, (DEHOTHUIIBI, T10JI BO3MOXHOI'0 IOTOMCTBA. BO3MOXKHO 111 poXkJIeHHE B IEpBOM Opake
pebenka, cTpajaroniero AByMsl Ha3BaHHBIMH 3a00JieBaHUAMU? OTBET MOSCHUTE.

15. ¥V nucur yepHoOypast OKpacka IIepCcTH HEeTOJIHO JOMUHUPYET Hall pbikel. ['eTepo3urotTHsie
mucuisl (Bb) HazpiBatoTcs cuBoaymkamMu. Ha octpoBe oOnTtana paBHOBECHASI MOMYJISAIUS JIUCULL
yuciaeHHocTho 1000 ocobeif. OXOTHUKM POMU3BENIN OTCTPEN BCeX YEPHOOYPHIX JIMCHUI] Ha 3TOM
ocTpoBe, 100bIB 490 mKypok. OnpenenuTe 4acToTy ajuielis YepHOOypOoi OKpaCKU B HCXOIHOM
HOMYJISAIMH, a TAKXKe 1ociie oTcTpena. OKpyriuTe MOTy4YrBLIMECS BEJIMYMHBI 10 JECATHIX.
Omnpenenure KOIMYECTBO YEPHOOYPHIX JIUCHUI] B CIEAYIOLIEM TOKOJIECHUH, €CIIH MOMYJISIISI CHOBA
HpPUJET B COCTOSIHUE paBHOBecUs Xapau-BaitnOepra, a ee YMCIEHHOCTb HE U3MEHUTCS.

Konrtpoabsnas padora Ne 1. 11 kiaace.
Boranuka u 300s10rus. Bapuasr 1
Yacts 1
Omeemamu Kk 3a0anusam [1—10 se1a10mcs  NOCIEO08AMENLHOCHb  Yudp, HYUCIO UIU  CTOBO
(cnosocouemanue). 3anuwume omeemvi 6 bBIIAHK OTBETOB cnpasa om  Homepos
coomeemcmeylowux 3a0aHull, HAYUHAS C Nepeoll KIemouku, Oe3 npooenos, 3animvlx U Opyeux
OONONHUMENbHBIX CUMB0JI08. Kadcovlil cumeon nuwiume 6 0moeibHOU Kiemouke.

1 DxcnepumenTraTop nepenec ameOy U3 mpecHoi Bojsl B 1%-HbIi pacTBOp Xiopuaa Hatpus. Kak npu
9TOM HM3MEHHUTCSl YacTOTa MYJNbCAllMA COKPAaTUTENBbHON Bakyonu ameObl U 00beM BbIOpachiBaeMOM
COKpATHUTEIbHOI BaKyOJIbIO BOJIBI?

JInst KaKA0i BETMYMHBI ONPEICIIUTE COOTBETCTBYIOIINHI XapakTep €€ N3MEHEHUS:

1) yBennuuiace

2) yMeHbIIUIaCh

3) He U3MEHUIach



3anuiuTe BIOpaHHbIE HU(PHI TS KaXK101 BeTUYUHbL. LIU(pbI B OTBETE MOTYT MOBTOPSITHCS.

Yactora  mynbcanmii  COKpaTuUTeabHOW | O0OBbeM BBIOpAachIBAEMON COKpPATUTEIHHOM
BaKyoJI1 BaKYOJIbIO BOJIbI

Otser:

2. BeiOepute TpH BEpHBIX OTBETAa U3 HIECTU U 3aMUIIATE B TaOMUIy HUGPHI, MOJ KOTOPHIMU OHU
ykazaHbl. Kakue npu3Haky XxapakTepHbI Ui H300paKEHHOTO Ha PUCYHKE BOJTHOTO PACTEHHS?

1) rameTopuT 000€MO0IIbIIl — COAEPKUT APXETOHUU U aHTEPUAUH
2) TMXOTOMUYECKOE BETBIICHHE

3) 3apOCTOK CepALeBUAHON POPMBI

4) copbl CO3peBaroT B copycax

5) criopbl 00pa3yroTCst B CHOPOHOCHBIX KOJIOCKAX

6) rametopuT hopMupyeT Baitn

OTgerT:

3. BeiOepute Tpu BepHBIX OTBETa M3 IIECTH M 3alMLIMTE B TAOIUIy LUQPHI, MOJ KOTOPHIMH OHH
ykazanbl. Kakue npu3Haky XapakTepHbI 1151 ©300pa’KEHHOT0 Ha PUCYHKE BOJHOIO PacTEeHUs?

1) pacnionoxeHue yCThHIl Ha BEpXHEH MOBEPXHOCTH JIMCTHEB
2) oTCyTCTBHE KOpHEM

3) ¢popmupoBaHue MI0J0B

4) HaM4Me TaJuIoMa WM CIOEBUILA

5) BeTpoOIbIIICHUE

6) IBOITHOE OIJIOIOTBOPEHH

OrTBerT: Djj

4. YcTaHOBHUTE COOTBETCTBHE MEXKAY MPU3HAKOM CTPOCHHUS M KU3HEACITEIBHOCTH U THUIIOM TKAaHH.
IMPU3HAK TUII TKAHHU

A) kimerkn 00BIMHO 0€3  LEHTPaJIbHOW  BaKyoOJIH 1) oOpa3oBarenbHbIE  TKaHH



b) wierku KuUBBIE WM MEpPTBbHIE 2) TNOKpOBHBIE  TKaHU
B) HaXOIATCA Ha BEPILIHUHE opraHa
I o0ecreunBaroT poct u pasButTHe pacTteHus
J1) yuacTBYIOT B ra3000MeHe

OrtBerT: AlB|B|T A

5. YcraHOBUTE COOTBETCTBHE MEXKIY XapaKTEPUCTHKAMH W OpTraHu3MaMy, O0O3HAaUYeHHBIMH Ha
pucynke Bbime nudpamu 1, 2, 3,4: K KaKI0W MO3UIMHU, TAaHHOW B IMEPBOM CTOJOIE, MOI0CPUTE
COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKU OJIEMEHTDBI
CTPOEHUA

A) crepuiibHas 4acThb LIBETKA N1

b) comepuT MUKpOCTIOpaHT U 2) 2

B) ciyxuT 11 ynaBiuBaHUS UL 3)3

I') conepKuT 3apOaABIIIEBHINA MEIIOK 4) 4

/1) MecTo npoTeKaHusi MAKpOraMeToreHe3a
E) pacnionaraercs Ha JIIMHHON THIYMHOYHON HUTH

> 7

A|B[B|T|A]E

6. KakuM HOMEpPOM Ha PUCYHKE OTMEUYEH AUIEKIaAyIUIi OPraHu3M C MIICYHBIMU JKeJle3amMu?
Ortser:




5
7. YCcTaHOBHUTE COOTBETCTBUE MEK/Y XapaKTEPUCTHUKAMM U KUBOTHBIMU, 0003HAaYEHHBIMU Ha PUCYHKE
Beime muppamm 1, 2, 3: K KaKIOW TNO3WIUH, ITAaHHOM B TEPBOM cCTOJOIE, Noadepure
COOTBETCTBYIOLIYIO TIO3UIIHIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKHA OPI'AHUM3M
A) He pa3BUTHI KOXKHBIC KEIE3bI N1
b) TpexxamepHoe cepiie 2) 2
B) KoxHO-JIErOYHOE JABIXaHUE 3)3

I') Tpu ciryXOBBIX KOCTOUKH
J1) pa3Butue ¢ Mmetamopdo3om
E) kpynHble siina, 6oraTbie )KeITKOM

3anuiuTe B Ta0nMIly BRIOpaHHbBIE U(PHI 10 COOTBETCTBYIOUIMMH OYKBaMHU.

ABBFI{EOTBCTI

8. IIpoananusupyiire Tabmuny «Knaccel Thmna UneHucToHorne». 3aoIHUTE MYCThIE SUCHKH TaOJIUIIbI,
UCIIONIB3YSl DJIEMEHTHI, NpUBEACHHBIE B crucke. Jlms Kaxmoil sdeiiku, o003HaueHHOW OYKBOM,
BBIOEPUTE COOTBETCTBYIOLIUI TIEMEHT

13 MPEJJI0KEHHOTO CIUCKA.

Kiacc OCO0EHHOCTH BHYTPEHHETO CTPOCHUS OcobenHoctu BHEIIHETO
CTPOCHHS
A Kabpel, 3eneHbie xene3bl JIBe mapsl yCUKOB, IISITh

nap XOAuJIbHBIX HOT'

Hacexkomsble b Opna mapa yCUKOB, TPH
napsl XOAUIBHBIX HOT

[TaykooOpa3ublie | Jlerounsie MEIIKU 51 Tpaxeu, | B
KOKCAJIbHBIE KE€JIE3bl W MAJBITUTHUEBBI
COCYJIbI

Crucok 31eMeHTOB:

1) Tpaxeun, MaJabIIUTHEBBI COCYIbI

2) Tpaxeu, 3eJIEHbIE KEJIE3bl

3) oaHa mapa yCHKOB, YEThIpE Mapbl XOAUIBHBIX HOT
4) HET yCUKOB, YETHIPE Napbl XOAWIBHBIX HOT

5) MHOTOHOXKH

6) HET YCUKOB, TPH Hapbl XOANUIbHBIX HOT



7) xa0pbl U Tpaxeu, MaJIbIIUTHEBBI COCY/IbI

8) pakooOpa3Hbie

3anummre BIOpaHHBIE UGPHI IO COOTBETCTBYIOIIUMH OyKBaMH.
Ortser:

A|b|B

9. YcraHoBuTe NOCIEI0BATEIBHOCT Pa3BUTHS ObIUbETrO LEMHS, HAUnHAas C siifla. 3anuiuTe B TabIuIy
COOTBETCTBYIOIIYIO MTOCIEI0BATEIHHOCTD HUDD.

1) TNonamanue GUHH BMECTE C HEMPOBAPEHHBIM MJIM HEIOCTATOYHO MPOYKAPCHHBIM MSICOM B OPTraHU3M
YyeJioBeKa

2) ®opMHupOBaHHUE 3PENIOTO IEMHSI B OPraHU3Me YeIoBeKa

3) BbIx0j B JKeNTyIKe U3 UL MECTUKPIOYHBIX JTHIYHHOK

4) TlpeBpallleHUE MIECTUKPIOYHBIX JTHYUHOK B (DUHHBI

5) 3axBaTbIBaHHE KPYITHBIM POTaThIM CKOTOM SIMII LIEITHSI C TPABOM

6) IIpOHUKHOBEHHE JUYMHOK B KPOBb, & 3aT€M B MBIIIIIIbI

OrtBerT:

10. VYcraHOBUTE COOTBETCTBHE MEXIY MEXKIY KUBOTHBIMU W UX MPHU3HAKAMU: K KKJIOW MO3HIINU,
JTAHHOM B TIEPBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIOIIA.
[TPU3HAKU KNBOTHBIE

A) roJIOBHOM MO3I' COCTOUT U3 MSATH OT/JEIIOB

b) xopna coxpansiercs B Te4€HHE BCEl )KU3HU Y BCEX BUJIOB 1) 6ecuepenHbie
B) ceparie cocToUT U3 HECKOJIBKUX KaMep 2) IO3BOHOYHBIE
I') naTunanpie KOHEYHOCTU

J1) HepBHas TpyOKa npeoOpaszyeTcs B TOJIOBHON M CIUHHON MO3T

E) nmeercs arpuanbHas ojocTh

3anuiuTe B Ta0NMIly BRIOpaHHbBIE HU(PHI O], COOTBETCTBYIOUIMMH OYKBaMHU.

OrtBer:

A|B[B|T|O]E

Yacte 2. /{na sanucu omeemos na zaoanus smou yacmu (11-14) ucnonvzyime BJIAHK OTBETOB.
3anuwume cnauana Homep 3a0anusi , a 3amem pazeépHymulil omeem Ha He2o. Omeemol 3anucwvleaiime
uémro u pazbopuuso.

11. DxcnepuMeHTaTOp BBICAAMI B TEIUIMILY PACTEHUS C MOCTOAHHON KoHueHTpanuend CO2, paBHOU
aTMocgepHon

(0,02% mo macce). Jpyryto rpynmy TOro *e BUJa paCTeHH BBICAJUI B TEIUIUILY C MacCOBOM JoJeit
CO2, pasnoii 0,2%. ITocne HECKOIBKMX MECSLEB BHIPALMBAHUS PACTEHUI YUEHBIN clienall npenapaTsl
nucTheB upuca (cM. pucyHku). Kakoe pacreHune (yKaKMTe HOMEp) BBIPAIIEHO B TEIUIHIE C
NoBbIIeHHOW — KoHIeHTpauuert CO2? OtBer mnoscaHute. KakoBo 3HaueHUWE YCThUI B
KUZHEJEATECIIbHOCTH PACTEHUI?



12. TlomaBnstomiee OOJBIIMHCTBO B3pOCHbIX aM(puOMii HacenseT IpecHble BojoeMbl. OgHaKO
HEKOTOphIe aM(PUOUU MOTYT OOHMTATh B COJICHBIX BojoeMax. Hampumep, nsrymika kpaboen (Fejervarya
cancrivora) MOXKeT HEKOTOpOe BpeMs HaXOAMThCsA B MOpPcKoil Boje. Kak mpu mepexoje JIATYIIKH U3
IPECHOH BOJBI B MOPCKYI Yy HE€ MU3MEHHMTCS KOHLEHTpalMs MOYEBHMHBI B KPOBHM, 0OBEM MOYU U
MHTEHCUBHOCTH peabcopOumu Bobl B moukax? OTBET MOSCHUTE

13. PaccMotpuTe 31eKTpOHHYIO (oTorpaduio MOBEPXHOCTH JHCTa pacTeHus. Kak Ha3bIBaroTCs
CTPYKTYpBI Ha moBepxHocTH nucta? Kakwe (QyHKIUM OHM BBINOJHSIOT? YKaXKUTE HE MEHEe TPEX
¢ynkuuit. [Ipon3BoAHBIMU KaKOM TKaHU

ABIIAIOTCS 3TH CTPYKTYPbI?

-~

SR ian

14. PaccmoTrpute M300pakeHHs] PAacTEHH W BHYTpPeHHEEe CTpoeHue crebns W nucrta lro um 2 ro
pactennii. OnpeaenuTe dKOJIOTHUECKYI0 TPYINY MO OTHOIICHUIO K (PaKTOPY BIIAXKHOCTH, K KOTOPOW
OTHOCAT 00a 3Tu pacreHus. [losicHuTe, MO KakMM BHEIIHEMY M BHYTpEHHEMY INpu3Hakam Bel 3T0
ycraHoBuiIH. OOOCHYITE MPUCTIOCOOUTETBHBIC 3HAYCHHSI TUX MPU3HAKOB.




KonTpoabHast padora Ne 1. 11 kaacc. Bapuanr 2.
boranuka u 300J10rus.

Yacrs 1
Omeemamu Kk 3a0anusm 1—10 se1giomcs  nocied08amenbHOCHy  Yu@p, YUCIO UIU  CLOBO
(crosocouemanue). 3anuwume omseemol 8 noasi omeemos 6 bJIAHK OTBETOB cnpasa om nomepos
COOMBemMcmBYIOWUX 3a0aHUl, HAYUHASL C Nepeoll Klemouku, Oe3 npodenos, 3ansamvlx u Opyeux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumeon nuwiume 6 omoenvHoll Kiemouxe.
1. B uccnenoBaHuu y4eHBIN U3MEpsUl MMapaMETPhbl Tejla Ky3HEUMKa 10 Mepe JIMHEK JIMYMHKU. Kak
U3MEHSETCS B MpoIlecce Pa3BUTHUS JTMYMHOK CyMMapHas IJIOIIa b Tpaxei U KOJUYECTBO CETMEHTOB B
rpyAHOM otaene?
Jlist Kask101 BETUMYMHBI OIIPEIEIUTE COOTBETCTBYIOIIMIA XapakTep e€ N3MEHEHHUS:
1) yBenuuuiace
2) yMeHbIIUIACh
3) He u3MeHUIach
3anuiuTe BIOpaHHbIE HU(PHI 1T K101 BennyuHbl. L{u@pbl B 0TBETE MOTYT HOBTOPSITHCS
CyMMapHas mioaib Tpaxei KomnnuectBo cermMeHTOB B IpyAHOM
oTJene

Ortser:

2. BriOepute Tpu BEpHBIX OTBETAa W3 IIECTH W 3aMIIUTE B TaOIUIly TUQPHI, MO KOTOPHIMA OHHU
yKa3aHsbl.

[Tpru3HaKM 3eMHOBOHBIX, XapaKTEPHU3YIOIIHE UX KaK HA3eMHBIX JKHBOTHBIX

1) rna3a 3amuineHbl BEKaMu

2) OMI0I0TBOPEHUE HAPYKHOE

3) Hannuue GapabGaHHON NEPEeNOHKU

4) KpOBEHOCHas cUCTEMa 3aMKHYTast

5) KOHEYHOCTH PACUICHEHBI, COCTOSAT U3 TPEX OT/EINIOB

6) Ipu pa3BUTUU HAJTUYHE TUUYUHKH

Ortser:

[

3. BriOepute Tpu BEpHBIX OTBETAa M3 HIECTH M 3aMUIINTE MUQPPHI, TOJ KOTOPHIMH OHHM YyKa3aHbI.
Kaknmu xapakrepucTukaMu 0071a/1aeT MeXxaHU4YecKasi TKaHb PacTeHUI?

1) obecrieunBaeT yrnpyrocTsb cTeos

2) oOpasyet BOJIOKHA B cTeOIIe

3) obecmieunBaeT ra3000MeH

4) 0Opa3yeT KOpHEBBIE BOJIOCKH

5) BXOJIUT B COCTaB MPOBOISIINX ITyIKOB

6) oCyIIECTBISAET TPAHCIIUPALIUIO

OrTBerT: D:l:l

4. Haiimute ommOKA B MPUBEAEHHOM TEKCTE. YKaKUTE HOMEpa MPEATIOKEHHH, B KOTOPBIX
ClIeJIaHbl OINOKY.
1. B )XM3HEHHOM IMKJIE [IBETKOBBIX PACTCHUU MpeoOIaIalonuM MOKOJIECHHEM SIBIISIETCS ciopodur. 2.
Myxkckoii ramMerouT TMpEeACTaBICH NBUIBLEBbBIM 3€PHOM, COCTOSILIMM U3 TEHEPATUBHOM U
BEreTaTUBHOMN KJIETOK. 3. SIIpo TreHepaTHUBHON KIETKU NEIUTCS Meiio3oM, popMupys nBa crnepmus. 4.
BereratnBHas KieTka mpopacTaeT B MBUIBIEBYIO TpyOKy. 5. JKeHCckui rameTopuT mnpeacTaBicH
BOCBMUSICPHBIM 3apOABbILIEBBIM MeHIKoM. 6. B mpolecce ABOWHOIO OIUIONOTBOPEHUS OJIUH U3
CIIEpMHUEB CIIMBAETCA C JBYMS SApaMU LIEHTPAJIbHOM KIETKH, o0pa3ys TalUIOMIHBIM 3HAOCHEPM C



OOJNBIIMM 3allacoM MHTATENBHBIX BEeUIECTB. 7. B3pocioe pacTeHHe HBETKOBBIX MMEET AMILUIOWIHBINA
Ha0Op XpOMOCOM, SIBIISIETCSA CLIOPO(UTOM, Pa3BUBACTCS U3 CIIOPHI.

OrTBer:

5. VYcraHOBHTE COOTBETCTBHE MEKIY XapaKTEPUCTHUKAMU M PACTUTEIbHBIMU TKaHSAMH,
M300pa)XKCHHBIMH HAa PUCYHKax 1, 2, 3 : K KaxJ0W IMO3HINH, JTAaHHOH B MEPBOM CTOJIOIIE,
no0epHUTE COOTBETCTBYIOIIYIO MO3HIIMIO U3 BTOPOTO CTONOIA

)

1 4

XAPAKTEPUCTHUKU TKAHU
A) sBIsIeTCS TJIaBHBIM CTPYKTYPHBIM

KOMIIOHCHTOM nyba

nH1

b) COCTaBIIsICT MSKOTh JUCTa

2)2

B) sBnsercss OCHOBHOW  (DOTOCHHTE3UPYIOMICH

3)3

TKAaHBIO

I') obecrieurBaeT aKTHBHYIO TPAHCIIMPAIUIO

J1) MOXeT OBITh MOKPHITA KYTHKYJIOH, BOCKOM

E) MoxxeT 3aMeHATbCs TPOOKOit
3anummuTe B TaOIUIly BRIOpaHHBIE UG PHI IO COOTBETCTBYIONUMHU OyKBaMH.
Ortser:

A|B[B|T|O]E

6. Kakum HOMepoM Ha pHCYHKE OTMEUEH  TCIUIOKPOBHBIH OpPraHHW3M, SMOPHOTEHE3 KOTOPOTO
MPOUCXOJUT BHYTPH siLIa ?
OrtBer:

1 2




7. YcTaHOBHUTE COOTBETCTBUE MEXTy XapaKTEPUCTHKAMU M )KUBOTHBIMH, 0003HaYEHHBIMH HA PUCYHKE
Beimie muppammu 1, 2, 3: K KaKIOH NO3MIUH, ITaHHOM B TEpPBOM crondue, moadepure
COOTBETCTBYIOUIYIO TIO3UIHIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKU OPI'AHU3M
A) 0I1H 1IEHHBIN T03BOHOK 11

b) nanuune nuadparmer 2) 2

B) nanuuue rpynHoi KieTku 3)3

I') TpexkamepHoe cepie 0e3 Ieperopoiku B

KEIyT0uKe

J1) omuH Kpyr KpoBOOOpaIieHus
E) xpsiieBoil ckener

OtBerT:
A|B|B|T'||E
8. [Ipoananusupyiite tabmuny «Kmaccel tuna KompuaTbie depBu»
3amoHATE MyCThIe SYCHKU TAOJHIBI, WCIONB3Yysl TCPMUHBI, MPUBEACHHBIE B crucke. J[ms kaxmoi
sTYeiKK, 0003HAYCHHOIN OyKBaMM, BBIOEPUTE COOTBETCTBYIOIINN TEPMHH U3 NIPEJIOKEHHOTO CITHCKA.

Kiacc O06pa3 xu3Hu Buewnee crpoenue

A OKTONapasursl, pexe | Ilpucocku Ha nepenHeM u
CBOOOJHOXKHUBYIINE 3aJHEM KOHIIaxX Teja

ManomeTnHKOBbIE b [Tapanonuu OTCYTCTBYIOT,

HMCECTCA IMOSACOK

MHOTrOIETHHKOBEIE Yamre cBoOoaHOXKUBYIIHE | B
oOuTaTenu Mopei

Cnucok TepMHUHOB:
1) yarie >H10Mapa3UThI
2) JIeHTOYHBIE YEPBU
3) MaonoIBUKHbBIE OOUTATENN MPECHBIX BOJ
4) CocaslbIIUKH
5) cBOOOAHOXKUBYIIIME OOUTATENN TIOYBBI M TPECHBIX BOJ
6) UMEIOTCS Mapano/iuu C MEeTHHKaMU
7) cerMeHTaIus Tea He BhIpaXKeHa
8) IusBku
3anumure BIOpaHHBIE HU(GPHI O COOTBETCTBYIOIUMH OyKBaMH.

OrtBer: AlBIB

9. YcTaHOBHTE MPABUIIBHYIO MTOCIIEIOBATEIIHPHOCTD YBOJIOIIUH BBIICITHTEIBHON CHCTEMBI Y )KHBOTHBIX.
1) metaneppuan

2) Ta30BBIC MTOYKHU

3) nporonedpuaun

4) cOKpaTHTEIbHBIC BAKYOIN

5) MOBEpXHOCTH Tea

OtBer:




10. YcTaHOBHUTE COOTBETCTBUE MEXKIY XAPAKTEPUCTUKON U TPEACTABUTEIISIMU BOJOPOCICH: K KaXI0M1
MO3HIINY, TAHHOH B IIEPBOM CTOJIONE, TOAOEPHUTE COOTBETCTBYIOIIYIO TIO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKU MMPEJCTABUTEJIN
BOZJOPOCIJIEN

A) UMeeT MHOTOKJIETOYHOE CIIOEBUIIIE 1) xsopemna

b) B )xu3HEHHOM HHKJIE TIpeodiaiaeT crnopodur 2) naMuHapus

B) BcTynaer B cum6uo3 ¢ rudamu rpuba B CIOEBUIIE JIUIIAWHUKOB
') ucrionb3yercst B OMOJIOTUYECKOI OYUCTKE CTOUYHBIX BOJT

1) obpazyer 3apociu Ha TyouHe 10 20 M

E) moxer oburtarh B mouse

OtBerT:

Yacts 2

Mns 3anucu omeemos na 3adanus smou yacmu (11-14) ucnonvszyiime bJIAHK OTBETOB. 3anuwume
CHauana Homep 3a0aHus , a 3amem pa3eépHymuvlil omeem Ha Hezo. Omeemsl 3anucvléatime YémKo u
pasbopuueo.

11. DkcriepuMeHTaTOp MOMECTHII B PaCTBOPHI AJISi THAPOIIOHUKYA MOJIOJbIE PACTEHUSI OJHOTO BHUIA U
HaOmogan 3a ux pocroM. OAuMH pacTBOp cCoAepKal BCE HEOOXOAUMBIE JIsi PACTEHHUS SJIEMEHTHI
MUHEPATBHOTO MUTAHUS, a JPYTOil — BCE, KpOME HOHOB MarHus

| N &

S\ ey

KoHTponb: pacTBop, cogepxaliun OnbIT: pacTBOp 55
BCe MUHepaibHble 3N1eMeHTbl. He coepXuT Md .

B cocraB kakoro opraHMYecKOro COEAMHEHUs BXOJUT MAarHuil B KieTkax pactenuit? Ilouemy mpu
HEJIOCTAaTOYHOM CHHTE3€ JTOTO BEIIEeCTBA PAacTeHHs pa3BuBaioTcs xyxke? Kakue mopdomornueckue
MPU3HAKH, CYJS IO pe3yJbTaTaM JaHHOTO OIbITa, CBUAETEIBCTBYIOT O HEJJOCTATKE MATrHUS

12. IlTunpel, 0COOCHHO JHEBHBIE XHIIHUKH, CIIOCOOHBI BHACTH OYCHb MEIKHE OOBEKTHI Ha OOJIBIIOM
paccTossHUU. 3a CU€T KakuX OCOOEHHOCTEW CTPYKTYp Trja3a y TaKuX NTHI] 00ECIeUYnBAETCs BBICOKAs
octpota 3penusa’? Kakue oropemnenTopsl mpeobdiagaroT B ceTUaTKe ria3a KOpIIyHa MO CPAaBHEHHIO C
ceT4yaTKo# riasa y coBel? OTBET MOSICHUTE.

13. Ha3oBuTe CTpyKTYpbhl aHATOMHUYECKOTO CTPOEHMsI KOpHS, 0003HAau€HHbIE Ha PHCYHKe Ludpamu

1,2. Vkaxure QyHKIUIO KaXI01 U3 HUX. B kakoll 30He KOpHS ClieaH JaHHBIA MONepevHblid cpes?
— Ny LY f peE gy

14. Paccmotpute pucyHok. Ha pucyHke n300paxxeH MONEPEUHbIii cpe3 CBEPHYTOro B TPyOOUKY JIMCTa
koBeLIs Stipa capillata mpu 3acyxe. Tpancmupaiuss y 3TOro pacreHHs-Kcepodura HAET dYepes



NOTPY>KEHHBIE B OOPO3JKH YCThUIIA BHYTPh KaMepPhl, TOKPOBBI IT0OETa MOKPHITHI TOJICTONH KYTHKYJIOMH.
K xakoil rpynme kcepoUTOB OTHOCHTCS KOBBUIb: K CYyKKyJIeHTaM win ckiepoputam? OTBeT
nosgcuute. OOBSICHUTE 3HAYEHUE BUIUMMbIX Ha PUCYHKC M OIIMCAHHBIX B TCKCTC 3aaaydu aI[aHTaI_II/Iﬁ
pacrenus Stipa capill

KonrpoabHnas padora Ne 2. 11 knace. Bapuanr 1.
AHaToMHusl.
Yacrtp 1
Omeemamu k 3a0anusm 1—10 sensiomest nOCIe008AMENLHOCHb YUPp, HUCIO ULU CLO80 (clogocouemanue). 3anuwume
omeemvt 6 BJIAHK OTBETOB cnpasa om HOMEPO8 COOMEEMCMEYIOWUX 3A0AHUL, HAYUHASL C Nepeoll KIemouKu, Oes3
npobenos, 3ansamoix u Opy2ux OONOJHUMENbHbIX CUMBON06. Kadcovill cumeon nuwiume 8 0moeibHOU Kilemouke.

1. UcnbiTyeMmslii B TeueHre 30 MUHYT 1oJTy4aj aHadspoOHYI0 Harpy3Kky Ha TpeHaxepe. Kak mpu 3ToM B MbIIIax
HCIIBITYEMOT'0 H3MEHMIIOCH COAEpKaHNE IITUKOTeHa 1 akTata? st KaXkJ0i BeMYNHBI ONPEIENIUTE COOTBETCTBYIOIIUH
XapakTep ee U3MEHEHU:

1) ymeHBIIUTCS

2) yBeIu4HuTICA

3) He U3MEHUTCS

3anuniure BEIOpaHHbIE TUGPHI I KaXK 101 BeMIUHBL. {1 pbl B 0TBETE MOTYT MOBTOPSITHCSI.

Coaep:xaHue rJIMKOreHa Coaep:xkaHue JIAKTaTa

OTBeT:

2. Pacemotpute pucyrnok. Kakoit mudpoii 0003HaUeHa jkene3a, HaKarIBaromas Hox?



OTBeT:

3. YCcTaHOBHTE COOTBETCTBHE MEKAY XapaKTSPUCTHKAMH U JKeJle3aMu, 0003HaYCHHBIMI HA PUCYHKE BHIMIE Iudpamu 1, 2,
3: K KaXI0# MMO3UINH, TAaHHOH B IIEPBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIOIIA.

XAPAKTEPUCTUKU JKEJIE3bI
A) ynpasisier QyHKIUSMH OCTaJIbHBIX KeJé3 1
B) ygacTByeT B BEIpa0OOTKE aipeHaINHA 2)2
B) BeIpabaThIBacT MOJIOBBIE TOPMOHBI 3)3

I') perynupyet ypoBeHb TIIIOKO3BI B KPOBU

J1) BEIpabaTeIBaeT TOPMOH pOCTa

E) npu quchyHkmm pa3BuBaeTcs 1uadet

3anumure B TaOIUILy BEIOpaHHbBIE U(PHI 110]] COOTBETCTBYIONIMMHU OyKBaMH.

AlB B |T | JE OTBeT:

4. Bribepure TpH BEpHBIX OTBETA U3 MIECTH W 3AMUIIUTE B TAOIHILy IIU(PHI, O] KOTOPHIMU OHH YKa3aHBI.
B nponecce nuiieBapeHys B TOHKOM KHIIIKE:

1) mercuH ruponInu3yeT 6Ky 10 ENTHIO0B

2) ’KeT4Yb pacIIeIuIsIeT KUPHI 0 TIANIEPHHA U KUPHBIX KHCIOT

3) cumOunoTHYeckre GakTepUu CHHTE3UPYIOT BUTaMHH B12

4) ammaza obecrieunBaeT pacilenjieHrue Kpaxmana

5) IIIF0K03a M AMUHOKHCIIOTHI BCACHIBAIOTCS B MUKPOBOPCHHKH

6) TPUIICHH pa3pylIaeT MENTHIHBIE CBI3U MEXAY aMHUHOKHCIOTAMHA

omers LT

5. Kakoii nudpoit Ha pucyHKe noKa3zaHa ropTaHb?

W
2 E(




OTBeT:

6. YcTaHOBHTE COOTBETCTBHE MEXKTY XapaKTEPUCTUKAMH M CTPYKTypaMH, 0003HaUYCHHBIMHU LU(paMH Ha PUCYHKE BBIIIE: K
Ka)KJJOM MMO3HULIUH, TAHHOW B IEPBOM CTOJIOLE, TOAOEPUTE COOTBETCTBYIONIYIO MTO3UIUIO M3 BTOPOTO CTONOLA.

XAPAKTEPUCTUKU CTPYKTYPbI
A) coiep:KUT roJ0COBOI ammapat 1)2
B) pacniapaercst Ha 1Ba KpYITHBIX OpoHXa 2)3
B) npuHIMaeT aKTHBHOE yJacTHE B aKT€ BOXA 3)6

I') oTnenseT rpyIHyI0 MOJIOCTH OT OPIOITHOMN

J1) comepKuT Xpsill, PEeJOTBPAILAIOIIIA O JaHUue MTHIIH

B JIbIXaTEJIbHbIC ITyTH BO BPEMsl IJIOTAHUS

E) oOpa3oBaHa XpsIeBEIMH HOJIYKOJIBLAMHA

3anuniure B TabIUIy BEIOpaHHBIC HU(PHI 110]] COOTBETCTBYIOIMMHU OyKBaMH.

OTBeT: A|B[B [T |O]E

7. llpoanammsupyiite Tabmuiy «MBIIIIBI YEIOBEKa». 3allOHUTE ITyCThIE SYEHKM TaOMIBI, HWCHONB3YS 3JIEMEHTHI,
npuBeACHHBIE B cmucke. Jlmsa kaxmod sdeiiku, 00O3HAaYCHHOW OYKBOW, BBIOCPHUTE COOTBETCTBYIOIIWUH OJIEMEHT W3
HpPeATI0KEHHOTO CIIUCKA.

Ha3panue PacnoJsio:keHune; ToUKa KpenJeHust DyHKUMSA

MuMHYECKHE MBIIIIIBI A [lepenatot smMmouuu

b PazgensieT rpyHYIO ¥ OPIOIIHYIO TIOJIOCTH JbIxaTesbHbIE JBUKEHUS
M KkpoHOXKHAas MBILIIA B CrudaeT rojeHp U CTOITy

CIIHCOK 3JIEMEHTOB:

1) Ta3oBas KOCTh

2) nnadpparma

3) HaJKOJIEHHUK

4) 6oxpmIast rpyIHas MBIIIIA
5) koxa

6) BUCOYHAsl KOCTb

7) MexpEOEpHbIE MBITIIIIBI

8) msaTOYHas KOCTh

OrtBeT: AlBIB

8. PaccmoTpuTe pUCYHOK ¢ M300pakeHNEM TKaHU YeJIOBEKa M YKKUTE HazBaHUE, 0COOCHHOCTh U IPUMEp 3TOTO THIIA
TKaHH. 3aMOJTHATE MYCThIe SYCHKH TAOJIUIIBI, UCTIONB3YS DJIEMEHTHI, PUBEAEHHBIE B CITUCKE. JIJIs KaXKIOH siueiku,
0003HaYCHHO# OYKBOH, BEIOEPHUTE COOTBETCTBYIOIINHN 3JIEMEHT M3 MPEI0KEHHOTO CITHCKA.



Ha3Banue Oco0eHHOCTh IIpumep
A b B

CIHCOK 3JIEMEHTOB:

1) sxupoBas

2) coeTMHUTENbHAS

3) snuTenuanbHas

4) HepBHas

5) 6oJIBIIOE KOJMYECTBO MEKKIIETOUHOTO BELIECTBA

6) MEXKIIETOUHOE BEIIECTBO OTCYTCTBYET

7) BBITSHYTHIE KJIETKH, CIIOCOOHBIE K COKPAIICHHIO

3anuninre BEIOpaHHbIE TUMPHI 110]] COOTBETCTBYIOMIMMH OYKBaAMH.

OTBeT:

A|B|B

9. YcraHOBHTE TMPaBWIHHYIO MOCIEIOBATEIFHOCTh MBM)KCHUS MOJICKYJBI VIJIEKHCIOrO Tasza, oOpa3oBaBIICicCS B XOJne
IHEPreTUUECKOro 0OMeHa, B OpraHn3Me 4ejoBeKa. 3alHIIuTe COOTBETCTBYIOIIYIO MTOCIEA0BATENILHOCTD LU(P.

1) nero4HsIi CTBOI

2) KanwuIspbl CKEJIETHBIX MBI

3) OpOHXHOIIBI

4) MUTOXOH/IPUH MBIIICYHBIX BOJIOKOH
5) nerodHsIe KanUIAPHI

6) mpaBoe mpencepane

L LT [ [ [ | omer

10. Bribepure Tpu BEpHBIX OTBETa M3 HIECTH M 3alHIIMTE IM(PBI, TOA KOTOPHIMH OHHU YKa3aHBL. Y UYyBCTBHUTEIHHBIX
HEHPOHOB B pepIICKTOPHOM JTyre KOJIEHHOTO pedrekca :

1) Tenma pacmonararoTcs B 3aJHUX pOTrax CHHHHOTO MO3Ta

2) AEHAPUTEHI JISKAT B MIpeeiaX eHTPATbHON HEPBHON CHCTEMBI
3) akCOHBI MEPealoT UMITYJIBLC Ha BCTABOYHBIN HEHPOH

4) Tena nekaT B CIUHHOMO3TOBBIX Y3J1aX

5) akCOHBI BXOJAT 4epe3 33 HUE KOPEIIKH CIMHHOTO MO3Tra

6) ICHAPUTHI MONYYAIOT UMITYJIEC OT MEXaHOPELETITOPOB

|:|:|:| Ortser:



Yacte 2. /s 3anucu omeemog na 3adanus smou yacmu (11-14) ucnonvzyiime bBJIAHK OTBETOB. 3anuwume chauana
HOMep 3a0anusi , a 3amem pas3eépHymulii omeem Ha ne2o. Omeemyl 3anucwvleéatime Yémxo u pazoopuueo.

11. [Touyemy OHETONIOTH PEKOMEHAYIOT IPUHIMATE MTUITY B OJHO H TO e BpeMs? [lodemy sTanm mepexEBpIBaHUS TBEPIOH
UM JT0JDKEH OBITH OoJiee Mpo1obKUTeNbHBIM? OTBET apryMeHTHpYHTE.

12. Paccmotpute pucyHok. Kakoil BHI TKaHM Ha HEM IpEICTaBleH? YKaXuTe HE MEHee NByX OpPraHoB (CTPYKTYp) B
OpTraHHM3Me YelIOBeKa, BBICTIAHHBIX TakuM snutenneM. OObsIcHUTE ero pyHKIMOHAIBHYIO POJIb B KaXKIOM Cllydae.

(e

13. KonuyecTBo Oenka MHOTJIOOMHA B pa3HBIX MBIIINAX Teja )KUBOTHOTO pazinuyaercs. [Ipu m3ydeHuH ceppen yTokK U
ryceil oka3anock, 4To coAepixaHie MUOITIOONHA B CTEHKE JIEBOTO JKeTy04Ka ObLIO BBINIE, YeM B CTEHKe mpaBoro. Kakosa
(byHKUIMs MEOTIIOONHA B MBIIIIAaX? YeM MOXKHO OOBSICHHUTD IOJNYYCHHBII B HCCICIOBAHUH Pe3yNbTaT?

14. TlomocTh cpenHero yxa yejoBeKa COEAMHEHA C HOCOIJIOTKOM CIyXoBOW (eBcTaxueBoii) TpyOoil. KakoBo 3HaueHue
TaKoro coequHeHuA? K kakuM mocieiCTBUSIM MOKET IPUBECTH HEMPOXOIMMOCTb CIYXOBOU TPyObI?

KourpoabHas padora Ne 2. 11 knace. Bapuanr 2.
AHaTOoMHuUS.

Yacrts 1
Omeemamu k 3a0anuam 1—10 aersiomcs nocied08amenbHOCMs Yyu@p, HUCIO UIU C1060 (crogocoyemanue). 3anuuume
omeemsl 6 nons omeemos 6 BJIAHK OTBETOB cnpasa om HoMepo8 cOOmMEemcmeayowux 3a0anull, Hayurds ¢ nepeou
Ka1emoukuy, 6e3 npobenog, 3animeiX U Opyeux OONOJIHUMENbHbIX CumMeonos. Kaowowill cumeon nuwume 8 omoenvHoU
Kemouxe.
1. HccnenoBaresib BHEC B PAcTBOP JKeJAaTHHA MAHKPEATHYECKUH COK W MOAJEpKUBall (u3nojoruyeckue 3HadeHus pH u
TeMIepaTypsl HoinydyeHHOH cMecH. Kak usmeHunach uepe3 20 MHHYT KOHIEHTpAlWsi aMHHOKHCIOT W KOHLIEHTPALMSI
TJIFOKO03bI B pacTBope? JIJist KaxJ0i BEJIMYMHBI ONPEAEIUTE COOTBETCTBYIOIIEE N3MEHEHHE:
1) yBenuumiach
2) yMeHbIIHIACh
3) He U3MEHUIach
3anumure BEIOpaHHbIE TUGPHI I KaXX10W BeMUUHBL. {1 pbl B 0TBETE MOTYT MOBTOPSITHCS

KOHLIGHTpaLII/Iﬂ AMHWHOKUCIIOT KOHL[eHTpaL[I/IFI TJTFOKO3BI

OTBeT:

2. Paccmotpure pucyHok. Kakoit nngpoit n3obpaxeHa >KUpoBasi TKaHb?

OrtBerT:

3. YCcTaHOBHTE COOTBETCTBUEC MEKAY XapaKTCPUCTHUKAMH U CTPYKTypaMu, 0003HAYCHHBIMU HA PUCYHKE BhIIIC nuppamu 1,
2, 3: K KOKIOH MO3UIMH, TaHHOW B IEPBOM CTOJIOIE, HOAOSPUTE COOTBETCTBYIOIIYIO MTO3UIIMIO U3 BTOPOTO CTONOIIA.

XAPAKTEPUCTHUKHA CTPYKTVYPLHI



A) obecrieunBaeT IiaaKoe CKOJIbKeHNE KOCTEH )

b) obecnieunBaeT NUTaHUE KOCTH 2)2

B) conmepxut KpacHBI KOCTHBIH MO3T 3)3

I') perynupyer OTI0XeHNE KJIBIUS B KOCTAX

JI) BoccTaHaBIUBAET KOCTh NIPU TOBPEXKACHUAX nradmza

E) coyxut uis aMOpTH3alMH P ABH)KCHUH CyCTaBa

3anumuTe B TaOIHUITy BRIOpaHHBIE HHU(PEI IO COOTBETCTBYIONTIMH OYKBaMH.

OTBeT:

A|B|B|T |AJ|E

4. Brpibepure TpW BEpHBIX OTBETa M3 INECTH W 3aMUIIATE B TAONHIly HUQPHL, MOA KOTOPHIMH OHH yKa3zaHBL UYTo
XapaKTepHO AJISI SIIHICPMHUCA KOKH deTIOBeKa?

1) comepKUT MOCTOSHHO ACTAIINECS KICTKN

2) IPOHM3aH KPOBEHOCHBIMHU COCYIaMH

3) GOIBUIMHCTBO KIETOK OPOTOBEBACT

4) OTHOCHUTCS K MUTETHUATBHBIM TKaHIM

5) coaepKuT caJbHbBIC KEIEe3bI

6) COIEPXKUT TEPMO- U TAKTUIIbHBIE PElENTOPHI

OTBeT: I:I:I:l

5. PaccmoTpure puCYHOK.

Kakoi#t 1mudpoii Ha pUCYHKE IMOKa3aH COCYA C HAUOONBIIMM 3HAYCHUEM apTePHAJbHOTO JABJICHUS B MOMEHT CHUCTOJIBI
KEITyT0UKOB?

OTBeT:

6. YcraHOBHTE COOTBETCTBHE MEXY XapaKTEPUCTHKAMH U CTPYKTypaMu, 0003Ha4eHHBIMHU HU(ppaMH Ha PUCYHKE BBILIE: K
KKJ0W TO3UIUH, TAHHOW B TIEPBOM CTOJIOIIE, TOJIOEPUTE COOTBETCTBYIONIYIO TIO3HUIIMIO M3 BTOPOTO CTOJIONIA.

XAPAKTEPUCTUKUA CTPYKTYPA

A) BeHa Majioro Kpyra KpoBOOOpaIeHs 11
B) HeceT KpoBb B IpaBoe Npeacepaue 2)2
B) conepxuT apTepuanbHyIO KpOBb 3)3

I') mony4aeT KpoBb U3 JIETOYHOTO CTBOJIA



1) siBnsieTcst KpynHOU apTepuei
E) mosrydaeT BEeHO3HYIO KPOBb U3 BEPXHEH YacTH Tela
3armmmmTe B TaOIUIy BRIOpaHHBIE (P TI0J] COOTBETCTBYIOIINMHU OyKBaMHU.

OrtBer:

AlB[B|T[A|E

7. Tlpoanamusupyiite Tabnuiy «O6pazoBaHUe MOUMY. 3AMONHUTE IYCTHIE SYECHKH TAOIMIILI, UCTIONb3YS JNIEMEHTHI,
npuBeIEHHBIE B criMCKe. [ Ka 1o siueiiku, 0003HaueHHOI OYKBOH, BHIOEPUTE COOTBETCTBYIOIINIT SIIEMEHT U3
MPEJIOKEHHOTO CIIHCKA.

CTpPYKTYpa NOYKHU IIpouecc Pe3yabTaT mpounecca

Karncysa Heppona b O06pa3oBaHye IEPBUYHON MOYH
VI3BuTON KaHael| PeabcopOrus B

A [locTymenue Mouu OTBeIeHNE MOYX B MOYETOUHUK

CHHCOK 371eMEHTOB:

1) oOpa3oBaHne BTOPUIHOU MOYH

2) puIIbTpaIys KpOBH

3) obpa3oBaHKe TIA3MBI

4) BbIBe/IeHHE MOYH B MOUEBOH ITy3bIPh
5) moyevHas BeHa

6) KamUIApHBIN KITyOoUueK

7) modeyHas T0XaHKa

8) KOpKOBOE BEIIECTBO

3anuniure B TabIUIy BEIOpaHHbBIC HU(PHI [10]] COOTBETCTBYIOIMMHU OyKBaMH.

OTBeT: AlE B

8. PaCCMOTpI/ITe PUCYHOK. HazoBute IIpoHeCC, YKaKUTC, KaKHUC KIIETKU €ro 00eCcIeYrBalOT U KAKOBO €r0 OMOJIOrHYECKOe
3HaUYeHHE. 3aIlOJHUTE IMyCThbIC STYCHKHI TaﬁJ'H/IIH:I, HCIOJIb3Yyd TCPMUHBI, HpI/IBe,HéHHLIG B CIIMCKE€. I[J'ISI Ka)KHOﬁ ﬂqCﬁKI/I,

0003HaYEHHOH 6yKBaMI/I, BI)I6€pI/ITe CCT T omrmm o T T T ATUC U3 MTPEAJIOKCHHOT'O CITUCKA.

IIpouecc Kaerku Tun uMMyHHUTETA
A b B

CICcoK TepMUHOB U TTIOHATHH:
1) ecTeCcTBEHHBIH TTACCHBHBIN
2) aronuTo3
3) UCKYCCTBEHHBIN aKTHBHBII
4) peakuusi aHTUT€H-aHTUTEIIO
5) 3pUTPOLUTEI U TPOMOOLIUTHI



6) HeUTpOoMITEI U MaKpodaru

7) TyMOpanbHBIA cenuuIecKuit

8) xieTouHbIH Hecienn(UIeCKUH

3anuniure BEIOpaHHbIE IIU(PHI 110]] COOTBETCTBYIOLIMMH OYKBaMH.

OrtBer:
A|B|B

9. YcraHoBHTE MMOCIEI0BATEIBHOCTh TPAHCIIOPTA BO3yXa MO OPraHaM JAbIXaTeJIbHOM CHUCTEMbI, HAUWHAsl C IOCTYIIIICHUS
€ro B OpraHy3M. 3alHIIUTE B TAOIHILy COOTBETCTBYIONIYIO MOCIE0BATEIEHOCTE U MP.

1) roprans

2) anpBeOJIbI

3) 6poHXH

4) Tpaxes

5) OpOHXHOIBI

6) HOCOTJIOTKA

Ortger:

[ [ [ [ [

10. BriOepuTe TpU BEpPHBIX OTBETA M3 LIECTH U 3aITUIINTE HUQPHI, IOl KOTOPHIMUA OHH YKa3aHbI.
ITonBu>kHBIE COUIICHEHUS KOCTEH:

1) TeMeHHas U 3aTBUIOYHAS

2) 6enpeHHas u OompIIeOepIIOBast
3) moAB3AONIHAS M CEAATUIIIHAS
4) nnedeBas M JONaTKa

5) damanru OOIBIIOTO MATBIA

6) BUCOYHAS U CKYJIOBas

OTBeT: I:I:I:l

Yacts 2
Jlna sanucu omeemos na zaoanus smou wacmu (11-14) ucnonvsyiime BJIAHK OTBETOB. 3anuwume chauana momep
3a0anus , a 3amem pazeépuymulii omeem na Heeo. Omeemol 3anucvléatime 4€mKo u pazoopyuso.

11. IIpu pa3BUTHH ILIO/IA SPUTPOLMTHI 00pa3yloTCs B IeUeHH. B kakoMm opraHe oHM 00pa3yloTcst B OpraHu3Me B3pocioro?
B kaxux KoCTSX COAEPAKUTCS 3TOT KPOBETBOPHBIHN opran? B kakux opranax npoHCXOJUT pa3pyLIEHHE 3PUTPOLUTOB?

12. Paccmotpute pucyHok. Kak Ha3bpIBaeTcs MpOILECC MPHUCIIOCOOICHUS YEIOBEYECKOTO TJa3a K YETKOMY BHUICHHIO
MPEeIMETOB, HAXOISIIMUXCS Ha pa3HbIX paccTosiHUsIX? Kakol U3 pUCYHKOB COOTBETCTBYET PacCMaTPUBAHMUIO YAAJEHHOTO
00BeKTa? 3a cUeT 4ero IPOMCXOAUT Iepexon U3 cocTosHus b B A? Kakoil TOMONHATETPHBIA MEXaHU3M PealTu3alii 3TOTO
mporecca ecTh y MTuil?

13. B Kene3nucThIX KIeTKaX 0OHAPYKUBAIOTCS CHIIBHO Pa3BUTHIE MEMOpaHBI SHAOIUIa3MaTHIECKOH ceTu. [Ipu a3Tom B
KJIETKaX CEMEHHUKOB U SIMYHUKOB cUjIbHee pa3Buta raaakas JIIC, B xelne3uCThIX KIETKaX MOIKETyJOUHOM Kele3bl -



mepoxoBaras OIIC. HOquy? OTBET MOSCHUTE nucexons us (byHKIII/Iﬁ 9THUX OPraHoOMJA0B U XUMHUYCCKOI'0 COCTaBa CEKPETOB
ITIOJIOBBIX XKCJIC3 U HO,H)KeHyZ[O‘IHOﬁ JKCIIC3bI

14. BroXuMHYeCKUil aHAIN3 KPOBH MallMCHTA BBIABUJI HU3KUH YPOBCHb T'OPMOHA KOPTHU30J1a (l"J'HOKOKOpTI/IKOI/II[a).
HapymeHMe (byHKIII/Iﬁ KaKuX OpraHoB MOI'JIO IPUBECTU K TAKOMY cocrosgHuio? HasoBure He MeHee TPEX IMYHKTOB, B
KaXXJ0M CJIydac NOACHUTC BJIIMSAHUEC 3TOI0 OpraHa Ha BLIpa6OTKy KOPTU30J1a.

KonTposbsHnas padora Ne 3. 11 kaacc. Bapuanr 1.
DKonorusgd. DBOIIOLHN.
Yacts 1
Omeemamu K 3a0anusm 1—10 s61810MCca  NOCIE008AMENLHOCMb  YUDp, UYUCLIO UIU  CTOBO
(cnosocouemanue). 3anuwume omeemvr 6 bBIIAHK OTBETOB cnpasa om  HoMepos
cOOmeemcmeylowux 3a0anull, HAYUHAL C Nepeoll Klemouku, Oe3 npobdenos, 3anamvlx u Opyeux
O0ONOHUMENbHBIX CUMBOI06. Kadwcovlll cumeon nuwume ¢ 0moebHOuU Kilemoyke.

1. Ilpoananusupyiite OMOTUYECKHE OTHOIIECHUS MEXJY OpraHM3MaMH HKOCHUCTEMbl OkeaHa. Kak
U3MEHHUTCS YUCIEHHOCTh ToJieHe Pocca u TroneHel kpaOoenoB, €CliM B TEUEHHUE HECKOJIBKHUX JIeT
Ha0JII01a710Ch COKPALLEHUE YHCIEHHOCTH MOPCKHX JIEONap10B?

JI1 Kask10M BETMYMHBI OIIPEEINTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHUS:

1) yBenuuutes

2) yMEHBIIUTCS

3) HEe U3BMEHUTCS

3anumure B TaOmuIy BbIOpaHHbIE LUGPHI JUId Kaxaod BenuuuHbl. Ludpsl B oTBere Moryt
MTOBTOPATHCS.

UncnenHocts TroseHei Pocca UucnenHocTs TioneHel kpaboenoB

- I "

Anbb6atpoc

Kocarka

@ CHHMIA KNT

ot

DuTonnaHKToH

Kanbmap

OrtBerT:

2. IlepBuuHasg romoBas MpOAyKLHsS 3KocHCcTeMbI cocTaBisger 12 000 k/[k. Ykaxure BeIUYUHY
SHEPTHUH, OCTYIMAIOLIEH Ha TPETHI TPOPHUUECKUIT YPOBEHD (B KHUIJIOMIKOYIIAX).
Otser:




3. Bribepute Tpu BEepHBIX OTBETAa M3 LIECTH M 3aMUIINTE LUQPBI, MOJ KOTOPHIMH OHHM YyKa3aHbI.
XapakTEepUCTUKAMH IKOJTOTHYE€CKOM HUIIYU BOJIKA €BPOINEHCKOIO SBJISIOTCS:

1) sBisieTcst KOHCYMEHTOM | mopsiika

2) otHOCHUTCS K ceMeincTBy [1coBbie

3) KOHKYpUPYET C TUTPOM, MEABEAEM, POCOMaXOH
4) OXOTHUTCSI HA MEJIKUX U KPYIHBIX KUBOTHBIX

5) nocturaet maccel 70 Kr

6) HEMOCPEICTBEHHBIM BPAroM sIBJISIETCSl YEJIIOBEK

OrtBer: D:I:‘

4. IIpounraiite TekcT. BeiOepute TpH MpeioKeHUs, B KOTOPBIX JaHbl ONMMCAHUS MHKPOIBOJIIOLHH.
3anuiuTe B Ta0NIUILY UUPPBI, 107 KOTOPHIMU OHU YKa3aHBbI.

(1) Ipu agantanuy MUKPOOPraHU3MOB K BO3/EHCTBHIO aHTUOMOTHUKOB (OPMHUPYIOTCS PE3UCTEHTHBIE
(ycroituuBeie) monysanun. (2) Menee npucrnocoOieHHbIE 0COOM HE OCTABJISIIOT MMOTOMCTBA, MIOITOMY
UX F€HOTHIIBI IOCTENIEHHO BBITECHSIOTCA U3 NONMyJALuu. (3) MHOTOKJI€TOUHBIE )KMBOTHBIE IIPOU30IILIH
OT KOJIOHHAJIbHBIX )KT'yTUKOHOCIIEB, ITPH STOM KJIETKH B KOJIOHUU PUOOPEIH CITIOCOOHOCTH CHHXPOHHO
JEeNUThCsl U (POPMUPOBATH KIETOUYHbIE KOHTAKTHI. (4)Y ABYXCIONWHBIX JKUBOTHBIX 3aKJaJlbIBAETCS J1Ba
3apOJIBIICBHIX JINCTKA, & Y TPEXCIOWHBIX B JOMOIHEHNE 00pasyercs me3oaepma. (5) ¥V mrur 6oiee 80
MJIH JIeT Ha3aJ MOJHOCTBIO MCYE3NIU 3yObl, MO-BUIUMOMY, /Ul obOjerdeHus ckeinera. (6) Bunel pona
3s16muk B EBporneiickoit uactu Poccun pasnuuarorcss TeMOpOM U IPOAOKUTEIBHOCTBIO NIECHU, HO TIPU
3TOM 3TH BHUJIbI 3aHUMAIOT OJHY YKOJIOTUYECKYIO HUIILY.

omer: [T 1]

5. YcTaHOBUTE COOTBETCTBUSI MEXIY MpUMepamMu U (GpopMaMu OOphObI, K KOTOPBIM OHH OTHOCSTCS: K
KaX/I0M MO3HIIMHU, JaHHOW B MEPBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO TMO3UIIUIO U3 BTOPOTO
crojoIa.

ITPUMEPBI ®OOPMbI BOPLEBI

A) TokKOBaHME caMIIOB Tiyxaped B OpauHblii nepuop 1)BHYTpUBUIOBAS
b) COIIOJUUHEHHE oco0eit IIUMIIaH3€e B cTajie 2) MeXBUI0Bas
B) obuTaHue KJena B KOXe 4eJI0BeKa

I') B3aumogneiicTBue pabounx mMmMué€n  pa3HBIX  YIbEB

JI) oOuranme 1IIyKH MW Kapacs B OJHOM BOAOEME

E) nmpouspacranue 0epé3pl 60po1aBUaTOil B CMEIIAHHOM JIECy

3anuiuTe B Ta0NMIly BRIOpaHHbBIE HU(PHI O] COOTBETCTBYIOUIMMH OYKBaMHU.

A|B[B|T|[O]E

OTtBeT:

6. YcTaHOBUTE COOTBETCTBHE MEXIY INPUMEpaMU M BHJAMHU aJanTalMil OpraHU3MOB K YCIOBHUSAM
OOHTAHUS: K KaKIOW MMO3HIHH, JTAHHOH B MEPBOM CTOJIOLE, TTOAOCPUTE COOTBETCTBYIOIIYIO TTO3UILIUIO
U3 BTOPOTO CTOJIOIA.

[MTPUMEPHI BUJIbI AJTATITALIAN
OPI'AHM3MOB
A) 06e3BOKMBaHNE TKAHEH Y paCTeHUH TIepel 3SMMHUM TIEPHOJIOM 1) moBeneHvecKas

b) 3uMHME KOYEBKU BOPOH B MIOMCKAax KopMma 2) ¢puznonoruueckas



B) menue cosioBheB B OpayHbIi MEpHUO.] 3) anatomo-
MopdoornuecKas

I') o6Tekaemas popma Tena y KUTOB

J1) ycuineHHoe MOTOOTAEICHUE Y JIIOJICH MPH MOBBIIIEHUH TEMIIEPATyphl BO31yXa

E) camo3akarsiBaHre B HJI pa4KOB IIPU NIEPECHIXaHUU BOJIOEMA

3anumuTe B Ta0NHIY BRIOPaHHBIE IUQPHI O] COOTBETCTBYIOITUMH OYKBaMHU.

Ortser: ABBFI[E

7. [Ipoananu3upyite TaOMHIy « IKOJOTHUSCKHH ClIeT Pa3HBIX CTPaH.

N Paznuuus
DKOJIOTUYECKUH
PeanbHoe MEXKIY
cien .
UwucneHHOCTh HATHYHE HE00XO0TUMO
(xonmm4ecTBO N
Crtpana HaCEJICHUS TEPPUTOPUU U HUMEIOLIEiCs
HCIIOJIE3YEMBIX .
Ha 1997 1. (rexkTapsl Ha [ TEppPUTOpHEH
TeKTapoB
yenoBeka)  (TeKTapbpl  Ha
YEIIOBEKA)
YEJIOBEKA)
Agctpanus |10 550 000 9,0 14,0 5,0
O¢uornus 58 414000 0,7 0,5 -0,3
I'epmanus 81 845000 5,3 1,9 -3,4
WNuaus 790230000 0,8 0,5 -0,3
HUunones3ns 203 631000 1,4 2,6 1,2
Anonus 125672000 4,3 0,9 -3,4
Hopserust |4 375 000 6,2 6,3 0,1
Poccus 146 381 000 16,0 3,7

BriOepute yTBepKIeHNA, KOTOPBIE MOXKXHO CHOPMYIMPOBATh HA OCHOBAHUH aHAJIM3a MPEACTABICHHBIX
JTAHHBIX. 3aMHUIINUTE B OTBETE UG PHI, O] KOTOPHIMH YKa3aHbl BEIOpAHHbBIE YTBEPHKICHUSI.

1) Huskuii sxomormveckuit cien Muaum yka3piBaeT Ha HU3KUNA YpOBEHb JKU3HU B CTpPaHE.
2) YeM HUXKE DKOJOTHMYECKHMH CJel, TeM BBIIIE IMIAHCHl CTPaHbl Ha HKOJOTMYECKHU YCTONYMBOE
pa3BuUTHE.

3) Ascrpanusi, HWuanmonesus wu Hopseruss cMmoriu AOOUTHCS OKOJOTHYECKH  YCTOWYHBOTO
CYIIIECTBOBAHMSI.

4)  ABcTpasius  HUMEET caMoe  OOJbIIOE  KOJMYECTBO  TEPPUTOPHH  HA  YeJIOBEKa.
5) Bractu ABcTpaliuu CHUIIbHEE BCETO 3a00TITCS 00 OKpYXKAIoIIeH cpee.

Ortser:
8. YcTaHOBUTE COOTBETCTBHE MEXAY MPU3HAKAMU W KpuTepusiMu Buaa KpamnuBa aBynoMHas: K

KaXI0¥ TO3UIINH, TaHHOH B MEPBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIONIYIO TMO3UIIMIO U3 BTOPOTO
cronona.

[TPU3HAKU KPUTEPUU BUJIA
A) MHOTOJIETHEE pacteHue v MOIITHBIM 1) IKOJIOTUYECKUM
KOpHEM u JUIMHHBIM KOpHEBUIIEM 2) MOp(hOoIOrHYecKuit
b) pacrer Ha nmecHbIX BBIpYOKax, HA COPHBIX MECTaxX, 3) OMOXUMHUYECKU
BJOJIb 3a00poB

B) B smcthsix oOpa3yeTcss acKOpOWHOBas KHCIIOTA,

KapOTHH, BUTaMUHBI B u K

') uBeTenue KpanmuBbl MPOAOHKAETCS C Hayasa JieTa
u 70 Hayana OCEHH



J) 1BETKM MENKHE, OJHOIOJbIC, C 3EJICHOBATHIM
OKOJIOLIBETHUKOM

E) B KJIETKax JIMCcTa HaKaIIuBacTCs
[IABEJICBOKUCIIBINA KaJIUNU

3anuinuTe B Ta0NMIly BRIOpaHHbBIE HUQPHI 10 COOTBETCTBYIOIIUMH OyKBaMU

A|B|[B|T|A]E

OtBerT:

9. YcraHOBUTE MOCIEA0BATEILHOCTh COOBITHI B MEPBHYHON CYKLIECCHM Ha BYJIKAaHUYECKOM OCTPOBE.
3anumure B TaOJIUIy COOTBETCTBYIOLIYIO [TOCIIEI0BATEIbHOCTD LUGD.

1) npopactanue ceMsiH TpaB, IPUHECEHHBIX MOPCKMMHU NTHLIAMHU
2) ¢hopMupoBaHHE KYCTAPHUKOBOI'O COOOIIECTBA

3) ¢popmMupOBaHUE TOHKOTO CJIOS IOYBbI

4) nosiBieHME JUIIAHHUKOBOTO IIOKPOBA

5) 3aceneHue 3acThIBIIEH J1aBbl OaKTEPUAMU

OrTBerT: “““

10. BoiOepute Tpu BEepHBIX OTBETa M3 IIECTH M 3alMIUUTE LUQPBI, MO KOTOPHIMU OHHM YKAa3aHBI.
Kakne n3 mepeunciieHHbIX SKOIIOTHIECKUX (PAaKTOPOB OTHOCATCS K aHTPOTIOT€HHBIM?

1) pacnamika HeJIrHbI 10/ arpoLeHO3bI

2) UCKYCCTBEHHOE OpOILIEHUE 3eMEIlb

3) coopykeHue TI0TUHBI 600pamMu

4) KOHKYpEHIIUS B CTae BOJKOB

5) ocyuieHne BepXOBbIX O0IOT

6) ouuIleHHEe BOJI MOPCKUMHU I'yOKaMu

D:I:‘ OrtBer:

Yacte 2. /{na sanucu omeemos na zaoanus smou yacmu (11-14) ucnonvzyime BJIAHK OTBETOB.
3anuwume cnauana Homep 3a0anusl , a 3amem pazeépHymulil omeem Ha He2o. Omeemol 3anucwvleaiime
uémro u pazbopuuso.

11. HazoBuTe He MeHee 3-X 0COOEHHOCTEW Ha3eMHBIX PACTEHUM, KOTOpPbIE MO3BOJIMIM UM MEPBBIMU
OCBOUTH cymry. OTBET 00OCHYTE.

12. TTouyeMy nmaxke JUTMTEILHOE BO3JICHCTBHE CTAOMIM3UPYIONIETO OTOOpa Ha 0COOCH OHOTO BHIA HE
IPUBOIUT K (DOPMUPOBAHUIO TIOTHOTO (heHOTUNMYecKoro eanHoobpasus? OTBeT 00OCHYiiTe, yKa3aB
TPH apryMeHTA.

13. HMmneparopckuil MUHTBUH OOUTaeT BOKPYr AHTApKTHUIBI U MUMEET CpelHIoI Maccy okosio 30
KUJIOrpaMMOB. ['ananarocckuii MMHrBUH OOMTAeT B 3KBATOPHUAIBHBIX HIMPOTAX U BECUT MPUMEPHO 2
kunorpamma. Kakoe skonornyeckoe mpaBmiio OyaeT MOKa3bIBaTh 3Ty 3aKoHOMepHOCTh? [IpuBeaute
¢uznonoruueckoe o0bsICHEHHE.

14. Kakue opranu3Mbl B 3KOCHCTEME 3aMBIKAIOT KPYrOBOPOT BEIIECTB, pasjaras OpraHHYeCcKue
BeuiecTa?

KonTpoabsHnas padora Ne 3. 11 kaacc. Bapuanr 2.
DKoJIOTHs. DBOJIOIUS.



Yacrs 1

Omeemamu Kk 3a0anusm 1—10 se1gi0omcs  nocied08amenbHOCMy  Yu@p, UYUCIO UIU  CIOBO
(cnosocouemanue). 3anuwume omseemol 8 noasi omseemos 6 bJIAHK OTBETOB cnpasa om nomepos
COOMBEMCMBYIOWUX 3A0AHUU, HAYUHAS C NepPEoll KIemouKu, 0e3 npobenos, 3anamuvlXx U Opyeux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumeon nuwume 6 omoenvHol Kiemouxe.

1. . Ilpoananu3upyiiTe OMOTHYECKHE OTHOUICHHS MEXAY OpraHM3MaMH SKOCHUCTeMbI okeaHa. Kak
U3MEHUTCS 4YHMCIEHHOCTh TIOJEeHed Pocca M CHHHMX KUTOB, €ClIM B TEYEHHE HECKOJbKUX JIEeT
HAOJI0/IAI0Ch COKPAICHUE YUCIIEHHOCTH TIOJICHEH Kpaboe10B?

JI1s KaXK0M BEJIMUMHBI ONPEICIIUTE COOTBETCTBYIOIUN XapaKTep U3MEHEHHUS:

1) yBenmautcst

2) yMEHbIIUTCS

3) He U3MEHUTCS

3anummre B TaOMUIy BBIOpaHHBIE HUGPBI Ui Kaxaod BenwmuuHbl. Ludpsr B oTBeTe MOryT
MIOBTOPSTHCS.

UucineHHocTh TroJIeHel Pocca YuCIIEHHOCTh, CHHUX KUTOB

\* |

CHHUI KMT

Wmneparopckui
MuHreut NUHIBUH

OrtBer:

2. Ha derBepthlii Tpoduueckuii ypoBeHb 3kocucteMbl mnoctynaer 340 k/[x sHeprum. YKaxuTe
BEJIMUMHY SHEPTUHU Ha MEePBOM TPOPHUUECKOM YPOBHE (B KHIIOIKOYIISX).

OtBer: kJx

3. BeiOepute Tpu BepHBIX OTBETa U3 LIECTH M 3alMIUMTE B TAOMUIy LUQPHI, MOJ KOTOPHIMH OHHU
ykazaHbl. OpranuzMamMu BTOPOro TPOYUIECKOTO YPOBHS MOTYT OBITh?

1) pacTUTENBbHOSAHBIE OPraHU3MBI

2) pacTeHus-napa3uThl

3) kpoBOCoCyITHE

4) rpuObI-IaTOTeHbI pacCTeHUI

5) relbMUHTBI B OpraHU3Me 4eJoBeKa

6) XeMOCHHTE3UPYIOIIUe OaKTepUn



OtBer D:‘j

4. TlpounTaiite TekcT. BpiOepure Tpu MpeioKeHus, B KOTOPHIX JaHbl OMUCAHUSA U MPUMEPHI
npeiida reHoB. 3anuiuTe LUQPbI, 101 KOTOPHIMU OHU YKa3aHBbI.
(1) B momynsimuu KpbIc, st O0pbOBI ¢ KOTOPBHIMH HCIIOJIB30BAIM OCJIAOISIONINE CBEPTHIBAEMOCTh
KPOBH $/1bl, TOJYYMJ PacIpOCTpPaHEHHE ajllelb, YCUIMBAIOLIIUI CBEpPThIBAEMOCTb KpoBHU. (2). YV
MaJIOYMCIEHHBIX KOPEHHBIX HApOJOB YacTO HAOMI0JAETCsl INOBBILIEHHAs 4YacToTa ajljiesield psja
MOHOT'E€HHBIX T'€HETHUECKUX 3a00JIeBaHUM, HAlpUMep, AKYTCKOro CHHJpoma Huskopocioctu. (3) Ilpu
JUINTENIbHOW HW30JIALMU COCEIHUX IMOMYJISALMH OJHOTO BHUAA MOXKET HAOMI0NAThCS CHUKECHUE
KHU3HECTIOCOOHOCTH MX T'MOPUIHOIO MOTOMCTBA BCJIEJICTBHE HAKOIUIEHUS I'€HETHYECKUX Pa3Iuuuil U
HECOBMECTUMOCTH ajuieniell. (4) Bo Bpems nocineaHero JeAHUKOBOIO MEpHOJa renapibl MpoLuId Yepes
«OYyTBUIOYHOE TOPJIBIIIKO», B CBS3U C YEM HEKOTOPbIC aJJIeJId T€HOB Y HUX OKAa3aJIUCh YTPAu€HHBIMHU.
(5) B ¢unckoit momymsimum  BeaeactBue  «dd@exTa OCHOBATENs» 4YacTOTa  BPOXKICHHOTO
HE(PPOTUYECKOI'O CHUHApPOMA HaMHOI'O BbIIIE, YEM B CPEJHEM IO YeJIOBEUeCKOW mnomyssuuu. (6)
CrnyvaiiHoe W3MEHEHHE HYKICOTHAHOH mnocnenoBarenbHoctd [IHK dopmupyer mMoOMIM3anOHHBIN
pe3epB HaceICTBEHHON U3MEHUYMBOCTH MOMYIIALIUH.

OrtsBer: D:I:‘

5. YcTaHOBUTE COOTBETCTBHE MEXKAY IPUMEpPAMH U BUAAMU aJaNTalMil: K KaKJI0M MO3ULIMH, JaHHOU
B [IEPBOM CTOJIOIIE, MOI0EPUTE COOTBETCTBYIOIYIO O3UIIMIO U3 BTOPOTO CTOJIONA.

[TPUMEPEI BU/bI
AJJATITALIUN

A) mmenb 1. MumMuKpus

b) xonopanckuit xxyk 2. MacKMpOBKa

B) myxa-ocoBuka 3. mpenocreperaromas
OKpacka

I MOPCKOM KOHEK-TPSITUYHUK
) JINCTOBHUJIKA

E) nanounuk

A|B|B[T[I[E]| Orser

6. VYcTaHOBUTE COOTBETCTBHE MEXIY SKOJOTMYECKUMH (haKTOpaMH M HMX Tpynmamu: K Kaxaou
MO3HIINH, TAHHOH B IIEPBOM CTOJIOIIE, TOJJ0EPUTE COOTBETCTBYIOIIYIO O3HIIMIO U3 BTOPOTO CTOIOA
VYcTaHOBHUTE COOTBETCTBUSI MEXKIyXapaKTepUCTUKaMU U (popmamu oTOOpa: K KaXI0M MNO3UIMH,
JTAHHOM B MEPBOM CTOJIONIE, TOAOEPUTE COOTBETCTBYIOIIYIO MTO3ULIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKU ®OPMbI OTEOPA
A) COXpaHsIeT cpenHee 3HaYEHUE npusHaka 1) JBUKYLTUI
b) cmocoGcTByeT NpUCHIOCOONEHUI0 K HM3MEHUBIIMMCS 2) CTA0MIU3UPYIOIIHIA
YCIIOBHSIM cpenbl

B) coxpanser ocobu ¢ NPU3HAKOM, OTKJIOHSIOUIMMCS

oT ero CpeIHero 3HAYEHUs

') ciocoOCTBYeT yBEMUUEHUIO MHOTO00Pa3Hs OpraHu3MOB

) COXpaHsIeT MIPEKHIOI0 HOpMY peakuuu

E) coxpansier npuzHaku BUIOB HEM3MEHHBIMHU
3anummuTe B TaOIUILy BRIOpAaHHBIE HUQPHI IO COOTBETCTBYIOIIMMH OYKBaMHU.

[A[B[B|T[A[E]




7. [Ipoananusupyiite JuarpaMmy KOJIMYECTBA OTXOJ0B B Mockae.
45
40
35
30
25
20
15
10

MIH TOHH

2007 2008 2009 2010 2011 2012 2013 2014
B KomMMyHaneHblA cekTop 3,6 3.8 35 2,5 4 4,37 4,34 3.4
Becero otxonoe 26,5 24,4 17.6 17,8 25 26,5 32,6 40,8

BreiOepute Bce yTBEpKIEHUS, KOTOPbIE MOXHO C(HOPMYJIMPOBAaTh Ha OCHOBAaHWUU aHAIU3a
MIPE/ICTABICHHBIX JIAHHBIX.
3anumuTe B OTBET MUQPHI, MO KOTOPBIMH YKa3aHbI BEIOpAaHHBIC YTBEPIKICHUS.

1) Haumnas ¢ 2010 roma KOJIMYECTBO OTXOJOB B  MOCKBE CTaOWJIBHO  pacTET.
2)C 2007 mo 2010 rom MOCKBHYM OoJibllie 3a00THAMCH 00 OKpYy)Karoliel cpene.
3) KauectBO U 00BEMBI MepepabOTKH OBITOBBIX OTXOA0B B MockBe mocrerneHHo pactyT ¢ 2010 roa.
4) Hacenenne MockBel ¢ 2007 mo 2010 rog CHWKalIoOCh, a IMOTOM Hadyalo OBICTPO pacTu.
5) B teuenwe 7 jeT 0TXO/bI KOMMYHAIBHOTO CEKTOpa B MOCKBE OCTAIOTCS MPHOIN3UTEIHHO HA OJHOM
YpOBHE.

Ortser:

8. YcTaHOBUTE COOTBETCTBHE MEXKY XapaKTEPUCTUKAMU BUJIA U KPUTEPHUSIMH BHJIA, K KOTOPHIM OHU
OTHOCSITCS: K K&XK/JOW MO3UIUH, TAHHOW B TIEPBOM CTOJIOIIE, OJ0EPUTE COOTBETCTBYIOIIYIO O3UIHIO
U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKU KPUTEPUU BUJA

A) camKu TmIOAATCS Yepe3 Kaxiple nBa roxal) mopdonoruueckuit
b) ycamku BwIpabaTeiBaeTCs MOJOKO B Te4eHHE2) (HU3HOIOTHUECKUN

ceMu MecsIEB 3) IKOJIOTUYECKU I
B) Ha ko€ y KMTOB IOCEJISIOTCS KUTOBBIE BIIU U

YCOHOTHE pauku

I IJTACTUHBI KHTOBOTO yca UMEIOT
CMOJISTHUCTO-YEPHBIN [BET

M) mirHa HEKOTOPBIX 0oco0eil mocturaer 33 METpoB
E) mnonoBas 3penocte ocobeli HacTymaer B
YeTBhIPE-TISATH JIET

3anummuTe B TaOIUIly BRIOpaHHBIE UG PHI IO COOTBETCTBYIONTUMHU OyKBaMH.

OrtBerT: ABBFI[E

9. YcTaHOBUTE COOTBETCTBHUE MEXAY IMpPU3HAKAMHM MpPUMEpPaMH U MYTAMH SBOJIOLUU: K KaxKIOU
MTO3UIIMH, TAHHOHW B TIEPBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOIIYIO MO3HUITHMIO U3 BTOPOTO CTOJIONA.



[MTPUMEPHI [TYTHU 3BOJIIOLIMA
A) anbBeOJISIpHBIE JIETKHE MJIEKOTTUTAOIINX 1) apomopdo3

b) TpéxkamepHoe cepaie ampuoOuii 2) upuoaganTanus

B) xo60T ciiona

') BHyTpeHHEE OILI0IOTBOPEHUE PETITHITHIA

J1) mepenoHKu MeX Ay HaJIbIIaMU y BOAOIIIABAIOIINX TITHI]

3anumuTe B Ta0NHIY BRIOPaHHBIE IUQPHI O] COOTBETCTBYIOITUMH OYKBaMHU.
OrtBerT:

A|B|[B|T[AJE

10. Boibepute Tpu BepHBIX OTBETa W3 IIECTH M 3alUUIUTE B
TabauIy nudpsl, MOA KOTOPHIMU OHH YKa3aHBbI.

buomacca 3emiun

1) yBenuumuBaeTcs OT MOJIIOCOB K AKBATOPY HA MOBEPXHOCTHU CYIIU

2) yMEHbILIAETCS C MOABEMOM U3 IIIyOMH K MEJIKOBOAbIO

3) yBenuuMBaeTCs C BO3pacTaHUEM BbICOTHI HaJl YPOBHEM MOpPs

4) yBeIMYUBACTCS OT IKBATOPA K MOJIFOCAM B JTUTOC(hEpe

5) yMeHbIIaeTcs € MaJeHUEM OCBEIIEHHOCTH B MUPOBOM OKEaHe

6) yBenM4MBAETCs C BO3PACTAHUEM TEMIIEPATyphl U BIAXKHOCTH

OrTBerT: D:D

Yacts 2

nsa 3anucu omeemog Ha 3adanus smou yacmu (11-14) ucnonvsyuime bJIAHK OTBETOB. 3anuwume
CHa4ana Homep 3a0aHus , a 3amem pa3eépHymuvli omeem Ha He2o. Omeemsl 3anucvléatime YémKko u
pazbopuueo.

11. OObIuHYO JIETATY OTHOCAT K IUIAllEHTaPHBIM MIIEKOIIUTAIOLINM, a OOJIBIIYI0 CyMUaTyIO JIETATY — K
cymuaTeiM. O6a BHIa )KUBYT Ha IEPEBBSX, a IS MJIAHUPOBAHUS WM PBDKKA C BETKH HAa BETKY UMEIOT
KOXKHYIO HEPENOHKY MEeXAY MEepeIHUMH U 3aJHUMH janamu. [IpuMepoM Kakoro 3BOJIIOLMOHHOIO
npoliecca SBISIETCs CXO/ACTBO 3TUX ABYX BUI0B? CBoif 0TBeT aprymeHTHpyite. OOBsICHUTE C MO3ULUI
COBPEMEHHOU T€OpHH IBOJIIOLIMY MEXAHU3M BOSHUKHOBEHMSI 3TOTO CXOJICTBA.

12. TlepeuncnuTe HEe MEHEe YEThIpEX OTPULIATENIBHBIX MOCIEICTBHM MPSIMOXOXKACHUS JUISl 3J0POBbS
YyeJioBeKa.

13. Tlouemy BOJHBIC IIBETKOBbIE pACTEHUS MOTYT MCHBITHIBaTh Je(QUIUT KHCIOPOAa JUIS
ocymecTBieHus apixanus? Kakum o6pa3oM oHU BOCHOJHSIOT 3TOT JNeduuut? CBOM OTBET MOSICHUTE.
[Touemy mpHu yBelIMUEHUU TIYOMHBI PACTEHUS UCHBITHIBAIOT A€(PUIUT KUCIOpPOJa O0COOEHHO OCTpo?
VkaxuTe 1B€ MPUUUHBI.

14. U3BecTHO, yTO TekTap 20-1€THEr0 COCHSKA MOTJIOMIAET B TO 10 9 TOHH YIIEKUCIIOro ras3a, rekrap
60-netnero — 13 TonH, 80-netHero — 11 TonH. ITo mpaBuiam canuTapHoil pyOKM MOXHO BbIpyOaTh
TOJIBKO CTapble JepeBbs, OCTaBIsAA cpelHeBOo3pacTHble. OOBICHHUTE, KaKOBa JKOJIOIMYECKas OCHOBa
ATOTO MpaBWiia. YKaXUTe He MeHee TPEX mosoxeHuil. [Touemy 0coO0€HHO BaXKHO COXPAHATH JE€PEBbS
CpEHEro BO3pacTa B MPOMBIIIICHHBIX paiOHAX U ropoaax?



6. [lepeyeHb OCHOBHOI ¥ JIONOJTHUTEILHOM Y4eOHOIi JJuTEepaTypbl, HEOOXOIMMOIi IJIsl 0CBOEHUS NMPOTrPaMMBbI

6.1. OcHoBHas

yuyeOHasi IuTeparypa

ABTOpP/aBTOPCKHM KOJIJIEKTUB

HaumenoBanue yueOHuKa

Knacc

HanmenoBanue uzaarensa

Anpec cTpaHuIsl 00 yaueOHUKE
Ha OpUIIMATILHOM caifiTe

yuebnuia u3aarens (M31aTebCTB)
bepkunoautr M.B., 'narones C.M., | "Buosorus: yueOHUK 115 6 OO0 "BMHOM. Jlabopatopus http://1bz.ru/books/387/7659/
Maneesa 10.B., Uy0 B.B. kiacca" 6 3HaHun"
bepxkun6nutr M.b., I'marones C.M., | "buonorus: yueOHuK s 7 00O "BMHOM. Jlabopatopus 4.1
Uy06 B.B. Kiacca" B 2-X 4acTix ; 3HAHUI" http://1bz.ru/books/387/7746/
4.2
http://1bz.ru/books/387/7747/
bepkun6nur M.b., MapTbsiHOB "Bbuonorus: yaeOHUK 115 8 00O "BMHOM. Jlaboparopus U.1
A.A., Tapuec E.A., TapacoBa O.C., | kiacca" B 2-X 4acTsxX 8 3HaHUi" http://1bz.ru/books/387/7819/
Uy6 B.B. 4q.2
http://1bz.ru/books/387/7826/
bepkunbiur M.B., I'maroies C.M., | "buonorus: yueOHuk s 9 OO0 "BMHOM. Jlabopatopus http://1bz.ru/books/387/7863/
Bonkosa ILA. kiacca" 9 3HaHUH"
Bukropos B.I1., Hukumos A.H. buonorus. Pactenus. OO0O "T'ymMaHUTapHBII http://www.vlados.ru/book.asp?
bakrepuu. ['puGs1 u 7 n3narensckuii nentp BJIAJJOC" | kod=13422
JIAIIAMHUKH"
I'pun H., Teiinop [A.,Crayr V. Buonorus B 3-x Tomax. - M.: M3nareascrBo « MUP
10-11
JNparomunos A.T'., P.JI. Mam «buonorus. 8 kimacey. OO0 U3znarenbCKuii HeHTp http://vgf.ru/bioP
Y4eOHUK [Tl ydanuuxcs 8 "BEHTAHA-TPA®"
0011e00pa3oBaTeIbHBIX
OpraHu3auin
JHparomuios A.I'., Mamr P.JI. «buonorus. 9 kmace. OOO U3znarenbCKuii HeHTP http://vgf.ru/bioP
Y4eOHUK [Tl y9anuxcs 9 "BEHTAHA-TPA®"

0011e00pa3oBaTeIbHBIX
OpraHu3auin



http://www.vlados.ru/book.asp?kod=13422
http://www.vlados.ru/book.asp?kod=13422

Hy6wsanH B.A., [llepemerseBa
A.M., Pokorosa /[.1.

buosnorus (B 2-X 4acTsx)

UznarenncTBO
"AxkaneMkHura/yYyeOHux"

http://www.akademkniga.ru/cata
log/16/2144/

Kemuyrosa M.b.,
Pomanosa H.H.

buonorus
(mams "Pakypc")

00O "Pycckoe c10BO-y4eOHHK"

http://xn----dtbhthpdbkkaet.xn--
plai/shop/catalog/knigi/421/113
9/

3axapos B.b., Cuornazos B.I., buonorus 000 "IPODA" http://www.drofa.ru/125/
MawmonroB C.I'., Aradgonosa I.b.

3axapos B.b., Conun H.H. Buosorus 000 "JPODA" http://www.drofa.ru/44/
HcaeBa T.A., buonorus 00O "Pycckoe c10Bo-y4eOHUK" http://xn----dtbhthpdbkkaet.xn--

Pomanosa H.H.

(yiunus "Paxypc")

plai/shop/catalog/kniqgi/419/113
7/

Kawmenckuit A.A., CaprerueBa H.1O.,
CyxoBa T.C.

«bwuonorus. 8 xiaccy.
Y4eOHUK [Tl ydanuuxcs
00111e00pa3oBaTeIbHBIX
OpraHu3aun

00O UzpaTtenbckuil LEHTp
"BEHTAHA-TPA®"

http://vgf.ru/bio2

KoJuecos /1.B. Mam P.L.,
beasies U.H.

Buogorus

000 "JIPOPA"

http://www.drofa.ru/41/

Koncrantnnos B.M., B.I'. babeuko,
B.C. Kyumenko. [log pea. B.M.
KoncranTnHoBa

«buosnorus. 7 kiace».
Y4eOHUK IS yu-cs
00111e00p-X OpraHu3anun

00O UzpaTenbckuii LEHTp
"BEHTAHA-TPA®"

http://vgf.ru/bioP

Koncrantnaos B.M., ba6enko B.T'.,
Kyumenko B.C.. ITox pen. B.M.

«buonorus. 8 knace».
VY4eOHuK U1l ydaumxcs

00O UzpaTenbekuii LEHTP
"BEHTAHA-TPA®"

http://vgf.ru/bioP

KoncranrnHosa 00111€00pa30BaTEILHBIX
OpraHu3aruin
Jlanmmmua B.U., PoxoTtosa JI.11. Buonorus H3narenscTBO http://www.akademkniga.ru/cata
"AxageMkHHuTa/YueOHUK" log/16/2141/
JlaTromuu B.B., lllankuua B.A. Buonorus 000 "IIPODA" http://www.drofa.ru/41/
Mawmonros C.I'., 3axapos B.b., Buonorus 000 "IPODA" http://www.drofa.ru/44/

Aradonosa U.b. u ap.

Huxumos A.HU., llaposa U.X.

BuoJgorus. ’Kusornnie

00O "TI'ymanutapHbIi
HM31ATeJIbCKUN HEeHTP
BJIAJOC"

http://www.vlados.ru/book.as
p?kod=13423



http://русское-слово.рф/shop/catalog/knigi/421/1139/
http://русское-слово.рф/shop/catalog/knigi/421/1139/
http://русское-слово.рф/shop/catalog/knigi/421/1139/
http://www.drofa.ru/125/
http://www.drofa.ru/44/
http://русское-слово.рф/shop/catalog/knigi/419/1137/
http://русское-слово.рф/shop/catalog/knigi/419/1137/
http://русское-слово.рф/shop/catalog/knigi/419/1137/
http://www.drofa.ru/41/
http://www.akademkniga.ru/catalog/16/2141/
http://www.akademkniga.ru/catalog/16/2141/
http://www.drofa.ru/41/
http://www.drofa.ru/44/
http://www.vlados.ru/book.asp?kod=13423
http://www.vlados.ru/book.asp?kod=13423

Huxknmos A.U., bormanos H.A.

buonorus. YUenosek u ero

00O "TI'ymanuTapHsbIit

http://www.vlados.ru/book.asp?

3JI0pOBbE d usnarenbckuit eHTp BJIAJIOC" | kod=13562
IMaceunnk B.B. Buojorus 5 000 "IPODA" http://www.drofa.ru/41/
IMaceunuk B.B. Buosorus 6 000 "IPODPA" http://www.drofa.ru/41/
IMaceunuk B.B., Cymatoxun C.B., | Buojorus OAO "M3pareancTBo" WWW.prosv.ru/umk/5-9
Kanunosa I'.C. / Ilox pen. 7 IIpocBemenue"
ITaceuynuka B.B.
IMaceunuxk B.B., Kamenckuii A.A., | Buoaorus OAO "U3nareabcTo" WWW.Prosv.ru/umk/5-9
IIBeunos I'.I'. / Ilox pen. 8 IIpocBemenue"
Ilaceunuka B.B.
IMaceunuk B.B., Kamenckuii A.A., | Buosorus OAO "H3pareabcTBo" WWW.prosv.ru/umk/5-9
HIBenon I'.I'.u ap. / Iloxa pex. 9 IIpocBemenue"
ITaceuynuka B.B.
aceunux B.B., Cymatoxuun C.B., | BuoJiorus OAO "U3nareabcTo" WWW.Prosv.ru/umk/5-9
Kanunosa I'.C. u ap. / Ilox pen. 5-6 | IIpocBemenue'
ITaceunuka B.B.
[TnemaxoB A.A., buomnorus. 00O "Pycckoe c10Bo-y4eOHHK" http://xn----dtbhthpdbkkaet.xn--
Beenenckuii D.J1. BBenenue B OMOIOTHIO 5 plai/shop/catalog/knigi/418/113
(muuus "Paxypc") 6/
ITnemakoB A.A., Connn H.U. buonorus 5 000 "IPODA" http://www.drofa.ru/43/
CawmkoBa B.A., Pokorosa JI.1. Buonorus 5 U3 narenscTBO http://www.akademkniga.ru/cata
"AxkaneMkHura/yY ueOHuK" l0g/16/2140/
Canun M.P., Conun H.H. Buosorus 9 000 "JIPODA" http://www.drofa.ru/43/
CuornazoB B.U., [TnemakoB A.A. | buonorus 5 000 "IIPODA" http://www.drofa.ru/125/
Cusornasos B.J. Buonorus 6 000 "JIPODA" http://www.drofa.ru/125/
CusorrazoB B.1., 3axapos B.b. Buonorus 7 000 "JIPODA™ http://www.drofa.ru/125/
Cusornasos B.U., Canun M.P., Buonorus 8 000 "IIPODA" http://www.drofa.ru/125/
Kamenckuii A.A.
Conunn H.N. Buonorus 6 000 "IIPODA" http://www.drofa.ru/44/
Conun H.U., Connna B.U. buomorus 6 000 "IIPODA" http://www.drofa.ru/43/
Conmn H.W., 3axapos B.b. buomorus 7 000 "IPODA" http://www.drofa.ru/43/
Conun H.I., 3axapos B.b. buomorus 8 000 "IIPODA" http://www.drofa.ru/43/
Conun H.W., ITnemnrakos A.A. buomorus 5 000 "IIPODA" http://www.drofa.ru/44/



http://www.vlados.ru/book.asp?kod=13562
http://www.vlados.ru/book.asp?kod=13562
http://www.drofa.ru/41/
http://www.drofa.ru/41/
http://www.akademkniga.ru/catalog/15/1267/
http://www.akademkniga.ru/catalog/15/1309/
http://www.akademkniga.ru/catalog/15/1349/
http://www.prosv.ru/umk/bim
http://русское-слово.рф/shop/catalog/knigi/418/1136/
http://русское-слово.рф/shop/catalog/knigi/418/1136/
http://русское-слово.рф/shop/catalog/knigi/418/1136/
http://www.drofa.ru/43/
http://www.akademkniga.ru/catalog/16/2140/
http://www.akademkniga.ru/catalog/16/2140/
http://www.drofa.ru/43/
http://www.drofa.ru/125/
http://www.drofa.ru/125/
http://www.drofa.ru/125/
http://www.drofa.ru/125/
http://www.drofa.ru/44/
http://www.drofa.ru/43/
http://www.drofa.ru/43/
http://www.drofa.ru/43/
http://www.drofa.ru/44/

Conun H.U., Canun M.P. Buojiorus 8 000 "JIPODA" http://www.drofa.ru/44/
Cymaroxun C.B., Paanonos B.H. "buosorus: y4eOHUK a1 5 00O "BMHOM. Jlabopatopus http://1bz.ru/books/387/7659/
Kiacca" 5 3HaHUK"
Cyxosa T.C., Ctporanos B.1. «buonorus. 5 kmace. OOO U3znarenbCKuii LEHTP http://vgf.ru/bio2
Y4eOHUK [Tl y9auuxcs 5 "BEHTAHA-IPA®"
0011e00pazoBaTeIbHBIX
YUpEKICHUN
Cyxosa T.C., Imutpuesa T.A. «buonorus. 6 xmace. 00O UznaTensCKuit IEHTP http://vgf.ru/bio2
VY4eOHUK JUIsl yyaluxcs 6 "BEHTAHA-I'PA®"
0011e00pa3oBaTeIbHBIX
yUpexKIACHUN
Cyxosa T.C., CapsrueBa H.1O., «buonorus. 9 xmace. 00O U3naTenbCKuit LEHTP http://vgf.ru/bio2
[Tatanosa C.II., [Imutpuena T.A. Y4eOHUK [Tl ydaumxcs 9 "BEHTAHA-TPA®"
0011e00pa3oBaTeIbHBIX
YUpEKIACHUN
Cyxosa T.C., Ctporanos B.1. «buonorus. 5—-6 xmacce». 00O UznaTenbCKuit EHTP http://vgf.ru/bioP
VY4eOHMK JUTsl yyaluxcs 5.6 "BEHTAHA-ITPA®"
0011e00pa3oBaTeIbHBIX
YUpEKIACHUN
Cyxopykosa JI.H., Kyamenko B.C., | buomorus OAO "U3narenbcTtBo" http://spheres.ru/biology/about/6
Konecuukona U.41. 5-6 [Tpoceemenue" 30/
Cyxopyxkosa JI.H., Kyumenko B.C., | buonorus OAO "UznarenscTBo" http://spheres.ru/biology/about/3
Konecnukona 1.41. ! [Mpoceemenue" 04/
Cyxopykosa JI.H., Kyumenko B.C., | buonorus OAO "UznarenscTBO" http://spheres.ru/biology/about/3
Hexmuctpenko T.A. 8 [Mpoceemenue" 37/
Cyxopykosa JI.H., Kyumenko B.C. | buonorus OAO "UznparenscTBO" http://spheres.ru/biology/about/4
9 [Tpocsemenue" 31/
Tepemos A.B., Ilerpocosa P.A. - BuoJsiorus (mpodpuiabHbIi M.: Muemo3uHa.
YPOBEHB). 10-11

Yepuosa H.M., I'aamymun B.M.,
Koncrantunos B.M..

Ikojiorust (mMpoPpuiabHbII
YPOBEHB).

10-11

M.: Ipoda



http://www.drofa.ru/44/
http://spheres.ru/biology/about/630/
http://spheres.ru/biology/about/630/
http://spheres.ru/biology/about/304/
http://spheres.ru/biology/about/304/
http://spheres.ru/biology/about/337/
http://spheres.ru/biology/about/337/
http://spheres.ru/biology/about/431/
http://spheres.ru/biology/about/431/

ITonomapéra 1.H., Kopauiosa
O.A., Yepnosa H.M.. [lox pen. N.H.

«buomnorna.9 kmaccey.
VY4eOHuK 1l ydaumxcs

OO0 UznarenbCkuil HEHTP
"BEHTAHA-T'PA®D"

http://vgf.ru/bioP

[Tonomapéoii 0011e00pa3oBaTebHBIX d
OpraHu3auin
[Tonomapésa U.H., Kopuuinosa «buonorus. 7 kmace. OOO U3znarenbCKuii LEHTP http://vgf.ru/bioP
O.A., Kyumenko B.C.. [lox pen. VYyeOHUK [Tl ydarmmuxcs 7 "BEHTAHA-IPA®"
N.H. ITonomapénoit 0011e00pazoBaTebHBIX
OpraHu3auin
[lIepemerbeBa A.M., Pokorosa JI.I. | buonorus (B 2-x 4acTtsx) 8 ’I'/IASEZI;ZJ;[T;;; A — rg;efém;kademknIga'rU/cata
[IaTanosa C.I1., Cyxosa T.C. «buonorus. 7 kinace. OO0 UznatenbCKuii LEHTP http://vgf.ru/bio2
YueOHUK Il ydarmmuxcs 7 "BEHTAHA-IPA®"
0011e00pa3oBaTeIbHBIX
OpraHu3aun
. buoJsorus. Oomas
Kamencknit ~ A-A.,  Kpukcynos ounoJiorust (6a3zoBbrii | 10-11 | OOO "APOPA" http://www.drofa.ru/93/
E.A., [1aceunuk B.B.
YPOBEHB)
beasies JI.K., ApiMmun I'.M.,
Bopoaun II.M. u ap. / Mox pen. Bﬁno.nomuﬂ ; 10 KIACC ) 10 | Msparenncrso «IIpocBemenue» | Www.prosv.ru/umk/10-11
beasiea JI.K., Apimmuna I''M. (0asoBerii yposenn)
beasites K., dpivumn I'.M., Buonorust 11 aace
Boponun II.M. u ap. / lloa pex. (6230BbIii .yp0BeHb) 11 | UznareancrBo «IIpocBemenune» | Www.prosv.ru/umk/10-11
beasieBa /I.K., Ipimmuna I'.M.
Cyxopykosa JL.H., Kyumenko B.C., | buonorus (6azoBbIi 10-11 | M3naremcrso «lTpocsemerues http://spheres.ru/biolody/about/5
NBanosa T.B. YpOBEHbB) 49
boponun II.M., Bbicoukas JI.B., Buonornst B 2-x  49aCTsX
Aot .M. u ap. / Ilox pen. 10-11 | M3nareabcTBo «IIpocBemenue» | Www.prosv.ru/umk/10-11

Ilymuoro B.K., Ipimmmna I'.M.

(yriy0JieHHbIH YPOBEHb)



http://www.drofa.ru/93/
http://spheres.ru/biolody/

6.2. JlomostHUTEIbHAS yUeOHasl JIuTepaTypa

1. bormanosa T.JI., CononoBa E.A. buonorus. CipaBoYHUK JJisi CTAPIICKIACCHUKOB U
nocrynarmonmx B By3bl.- M.: ASTnpecc.

2. bunnu I'.J1., Kpspkanosckuit B.A. bronorus s moctynaromux B By3bl. IHTEHCHBHBIH Kypc.

3. PyBunckuii A.O. O6mias 6uonorus (1uist yriryOJIeHHOTO u3ydeHus ouonorun). - M.: 3a-Bo
«IIpocBerieHue».

8. llepeuenn pecypcoB HH(POPMAINMOHHO-TEJIEKOMMYHHUKALIMOHHOI ceTH « HTepHeT» (1aJIee — ceTh
«/HTEepHEeT»), HEOOXOAMMBIX IJISI 0CBOEHHSI AMCUMUIJIMHBI (MOIYJIs1)
DONEKTPOHHBIE 00pa3oBaTEeNIbHBIE PECYpPChl, HCIOIB3yeMble B TIPOIECCEe IMPEroaBaHus
JTUCIIATIITAHBI:
- OUOTYpHUD.PY
- punn.py -
- peury era.py



