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1. IlepeyeHb NJIaHUPYEeMbIX Pe3y/JbTATOB 00y4eHHs 10 MPOrpaMMe, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJIbTATaMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbI

Ilenp ocBoenus mporpamme. (HOPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, WUTIOCTPAIMI0 TPAKTHYECKOTO TPUMECHEHHUsI OWOJIOTHUECKUX 3HAHWA B  MEIUIIMHE,
CIIOCOOCTBYIONMX  paHHEeW TpodOpUEHTANMH  y4yaluxcs. [ JI00allbHBIE TEMBI  MPOTPAMMBI
OTIPENIENISIOTCS COIUALHBIMU TPEOOBAHHUSIMU U BKJIFOUYAIOT B CEOS:

- COIMAITM3AINIO 00yIaeMbIX KaK BXOXKICHHE B MUDP KyJIbTYPhl H COIIMALHBIX OTHOIICHU;

- NpHOOIICHHE K TI03HABATEIILHOW KYJIbTYype KaK CHCTEME I03HABATEIBHBIX (HAYYHBIX)
[IEHHOCTEH ¥ OPUEHTAIINIO B CHCTEME MOPAILHBIX HOPM U IICHHOCTEH;

- pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB M HWHTEUICKTYaJbHBIX CIIOCOOHOCTEH B IpoIlecce
pHOOpeTEeHUsT OMOIOTHYCCKUX 3HAHUM;

- OBJIAJICHUE KITFOYECBBIMH KOMIICTEHTHOCTSIMH: yueOHO-IT03HABATEILHBIMH,
WH(OPMAIMOHHBIMH, IICHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMU;

- ¢opmupoBaHHE y OOYYarOIIMXCS IMO3HABATEILHOW KYJIBTYpPhl, OCBAaMBAacMOM B IpoIEcce
MO3HABATEIIBHON JIEATEIBHOCTH, WM JCTETUYECKOW KYJIbTYphl KaK CIIOCOOHOCTH K 3MOIMOHAILHO-
[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,
KAcalolUXCsl CTPOCHHS, PAa3BUTHSA, CpPeObl OOWTAHWS MHUKPOOPTAaHMW3MOB, TPUOOB, PACTCHHIA,
JKUBOTHBIX M OTJENbHBIX MX MPEACTABUTENCH; MO aHATOMUU W (PU3UOJIOTUHM OpPTraHM3Ma 4eJOBeKa,
OCHOBaXxX T'MTHCHBI M 3JI0POBOTO 00pa3a KU3HH;

- 0TpadoTaTh YMEHHMsI COCTABJIATH IUIAHBI, CXEMbI, KOHCIIEKTH M TAaOJHUIBI MpU paboTe Han
CoJIepKaHUEM Kypca; HUCIOJIb30BaTh pecypchl cetn MHTepHer, paboTaTh ¢ y4eOHONM W Hay4dyHO-
MOMYJISIPHOM TUTEPaTypoil; paboTaTh ¢ TECTaMU; BIAJAETh OMOIOTUYECKUMU TEPMUHAMH U TIOHSATUSIMU;
OOBSICHATH PE3yJabTaThl OMOJOTUYECKUX IKCIIEPUMEHTOB, BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUI 00
OCHOBOTIOJIATal0IINX OMOJOTHYECKHX 3aKOHOMEPHOCTSAX U 3aKOHAX, O MPOMCXOXKIEHUU U CYIIHOCTHU
JKU3HHM, TJIOOAIBHBIX  W3MEHEHUsX B  Owocdepe; TPOBEpPATh  BBIBHHYTHIE  THIIOTE3bBI
AKCIIEPUMEHTATIBLHBIMU CPEACTBAMH, (POPMYIHPYS 1IeNb UCCIECTOBAHMIA;

- 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» DeNepaqbHOro KOMIIOHEHTa TOCyIapCTBEHHBIX CTaHIAAPTOB OCHOBHOTO OOIEro M
cpenHero (MmoMHoro) obmero oopazoBanus (0a30BbIil U MPOYUIBHBIN YPOBHU).

Kon | OcHOBHBIE yMEHUS U CTTOCOOBI ACHCTBUI

1 3HATDH U ITIOHUMATD

MEeTOAbI HAYYHOI'0 IIO3HAHMA; OCHOBHBIE I10JI0KEHHS OHOJIOTHYECKUX

3aKOHOB, IIPABUJI, TEOPUIil, 3AKOHOMEPHOCTEH, TMIIOTE3:

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

OCHOBHBIE TTOJIOKEHUS OMOJIOTHUECKUX TEOpHi (KJIETOYHAsT; XpOMOCOMHAS;

CHUHTETHYECKasi TEOPHUs IBOJIIOLIMH, AHTPOIIOTEHE3a);

OCHOBHBIE TNOJIOKEHUS yuyeHu# (0 MmyTsaX W HampasieHusx ssomonuu; H.J. BaBunosa o
IEHTpaX MHOrooOpasus M MPOUCXOXKIEHUs KyIbTypHBIX pactenuii; B.M. Bepnanckoro o




o6uocdepe);

cymHocTh 3akoHOB (I".Mennens; cuemnenHoro HacnenoBanus T.Moprasna;
TOMOJIOTHYECKHUX PsII0B B HACJIEACTBEHHOW M3MEHUYNBOCTH; 3aPOABIIIEBOrO
CXOJICTBA; OMOTEHETHUYECKOT0);

CYIIHOCTb 3aKOHOMEPHOCTEN (M3MEHYMBOCTH; CLEIVIEHHOT'O HACJIeIOBAHNUS;

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

LIUTOJIOTUYECKUX  OCHOB); MpaBwi (goMuHHpoBaHus [ .MeHzaens; HIKOJIOrMYECKOit
UPAMU/JIBL);

CYITHOCTH 'MIIOTE3 (LII/ICTOTBI TaMET, IIPONUCXOXKACHUSA KU3HU, ITPOUCXOKIACHU LIe.]'IOBeKa);

CTPOEHHUE W MPU3HAKHN OMOJIOTHYECKNX 00bEKTOB:

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

I'CHOB, XPOMOCOM, I'aMCT,

BHUPYCOB, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB IIAPCTB KHBOW MPHPOJIBI
(pacTeHuid, )KUBOTHBIX, TPUOOB U OAKTEPHIl), YEITOBEKA;

BUJIA, IONYJISINI; 9KOCHCTEM M arpodKOCHCcTeM; Onochepsr;

CYIIHOCTh OMOJIOTH4eCKMX NPOLECCOB U SIBJCHMIA:

OOMEH BEIIECTB M MPEBpallleHUs] SHEPruM B KIETKE M OpraHu3Me, (OTOCUHTES,
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 PACTEHUH M TIO03BOHOYHBIX JKUBOTHBIX; pa3BUTHE U
pa3MHOXEHHE, UHANBHIyaJIbHOE pa3BUTHE OpraHu3Ma (OHTOTeHE3);

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

JeficTBUE ABMXKYLIETO M CTAOMIM3UPYIOLIET0 OTOOpa, reorpaguueckoe W 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 OHochepsI;

COBPEMEHHYI0 OMOJIOTNYECKYI0 TEPMUHOJIOTMI0O U CUMBOJIMKY T10 IIUTOJIOTHUHU, TEHETUKE,
CEJICKIINH, OMOTEXHOJIOTHH, OHTOT€HE3Y, CUCTEMATHKE, YKOJIOTHH, YBOJIIOLINN;

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

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 JKHMBOTHBIX, HCIIOJIB3YyA OHOJIOrHYeCKHUe TEOpHHU,
3aKOHBI U ITpaBUJIa,

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

NPUYMHBl  HACIEJACTBEHHBIX W  HEHACJIEACTBEHHBIX H3MEHEHHH, HACJIEJCTBEHHBIX
3a00J1eBaHNU, TEHHBIX U XPOMOCOMHBIX MYTaIlUii;

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

MPUYMHBI SBOJIIOIIMH BHJIOB, YeJIOBeKa, Orocdeppl, eAMHCTBA YeJIOBEYECKUX 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 Cpeabl,




IIPOABJICHUEC HACIICACTBCHHBIX 3&60HeBaHHI>'I, HMMYHHUTETA Y UCJIOBECKA, POJIb
TOPMOHOB U BUTAMHWHOB B OPTaHU3MC,

YCTAaHABJIUBATH B3AaHUMOCBHA3H:

CTpoeHUsI M (DYHKIMHA MOJEKYJ, OPraHOMJOB KIETKH; IIACTUYECKOTO U IHEPreTHYECKOrO
00MEHa; CBETOBBIX U TEMHOBBIX peaklnui (JOTOCHHTE3A;

JIBUOKYIIIUX CHJI 3BOJIFOIMU; ITYTE€W U HATPABJICHHUI 3BOJIFOLINH;

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

COCTABJATH CXEeMbI
MePEHOCA BEIIECTB M SHEPTUHU B HIKOCUCTEMAX (LIETIH MUTAHMS, IUILIEBbIC CETH);

pacno3HaBaTb U ONUCBIBATL:

KIICTKHU paCTeHI/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 aI'POOKOCHUCTCMEI;

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, AHTPOIMMOTICHHBIC U3BMCHCHUS B SKOCUCTCMAX ]

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 OaKTEpUid, IKOCUCTEMBI U arPO3KOCHUCTEMBI);

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 OILIOA0TBOPEHUE;

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 ONPEICICHHONH CHCTEeMAaTHYECKOW TpyIie
(xmaccudukanys);

aHAJIM3MPOBATH

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

COCTOSIHME OKpYXArollled cpenbl; BIUsSHHE (AKTOpPOB pHCKa Ha 370POBbE YEIOBEKa;
MOCTIEACTBHS JICATEIbHOCTH 4YelOBEKa B DJKOCHCTEMaX, TJI00AllbHbIE AaHTPOIOTCHHBIE
W3MEHEHUs B Onocdepe;

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

IJIS1 000CHOBAHUSA

MpaBIJI OBEJICHUS B OKpYKalolIeH cpene;

Mep TpOMUIAKTUKUA  paCHpOCTpaHEHUs 3a00JIeBaHMIA, BBI3BIBAEMBIX PACTECHUSIMH,
KUBOTHBIMH, OakTepusiMH, TpubaMu ¥ BHpPyCaMH; TpaBMarTu3ma, ctpeccoB, BHNY-
WH(DEKINU, BPEIHBIX MPUBBIYCK (KYpPEHHE, aTKOTOIM3M, HAPKOMAHHUS ); HAPYIIECHUS OCAHKH,
3peHus, ciyxa, UHQEKIMOHHBIX U IPOCTYIHBIX 3a00J€BaHUI, CTPECCOB, BPEIHBIX MPUBBIYECK
(KypeHue, aJKorojau3M, HApKOMaHHUs);




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

Croco0OB BBIpALMBAHUS M PA3MHOKEHUS KYJIbTYPHBIX PACTCHHM M JOMAIIHUX >KUBOTHBIX,
yX0/1a 32 HUMH.

2. Mecto nporpammsbl B ctpykrype OOII BO

IIporpaMmma OTHOCHUTCH K Y4eOHOMY HUKJIY (pa3iesy) - eCTeCTBEHHOHAYYHbIH UK.

Buonorust sBisercss oaHOM W3 (yHIAMEHTAIBHBIX €CTECTBEHHBIX Hayk. OHa MpsIMO WM
KOCBEHHO Yy4YacTBYeT B (DOPMUPOBAHMM MHUPOBO33PEHHUs UEIOBEKa, ONpEAEIseT €ero IMOAXOoJ K
OKpY’KalolleMy MHpY, €ro NMOHMMaHue HaOirogaeMbIX siBieHuil. IlosTomMy He ciydailHO OHMOIOrHU
yIEIS€eTCsl BHUMAHKUE Ha BCTYNIUTEIbHBIX dK3aMEHaX.

Enunbiii  rocymapcTBeHHBIN 9K3aMEeH 1O OWOJOTHMH  NPEIyCMaTpPUBAET COBMEIICHHUE
roCyJapCTBEHHOM  (MTOroBOM) arrecTalMd 1O  OHOJOrMM  BBITYCKHMKOB 11-X  KiaccoB
00111e00pa30BaTENBbHBIX YUPEKICHUH 1 BCTYITUTENLHBIX 9K3aMEHOB B By3aX. TpeOoBaHMs K 3HAHUSAM U
YMEHUSM BBIITYCKHUKOB JJOCTATOYHO BBICOKH, CII0KHAs IIPOrpamMma 1o OMOJIOTHH JUIsl TOCTYIAIOLIUX B
BBICIINE YUYeOHBIE 3aBE/ICHNUs, OONBIION 00beM y4eOHOro MaTepHala - 3TO T€ TPYIHOCTH, C KOTOPBIMU
CTAJIKUBaeTCs y4yeHMK. J[aHHas TUCHMIIIIMHA MOXET JOMOJHUTh, YIIIYOUTh COAEp)KaHUE LIKOJIbHOI'O
Kypca OuONOruM, CcHnocoOCTBOBATh YAOBJIECTBOPEHHIO MO3HABATEIBHBIX WMHTEPECOB  YYaIUXCs
MEAMIMHCKUX KIIACCOB.

3HauUTENbHOE MECTO B MPOrpaMMe OTBOJUTCS DELIEHUIO TECTOBBIX 3aJaHUM, 3a1ay Kak
KaueCTBEHHOI'0, TaK ¥ KOJIMYECTBEHHOTO XapaKTepa.



3. O0beM nporpamMmbl ¢ yKazaHHeM KOJMYecTBAa aKaJeMUYeCKHX WM ACTPOHOMHYECKHX YaCcOoB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy oOydamommxcs ¢ npemnojgaBartesieM (1o BuAaM y4eOHBIX
3aHATHII) M HA CAMOCTOSATEILHYIO PAa0OTy 00y4aIOIIUXC S

3.1. O0beM nporpaMMbl ¥ BUJbI y4eOHOH padoThI

Bujt yueonoit pagoret KoHTaKkTHOe 06y4yeHne
Bcero yacos /
32YeTHBIX JucTaHUMOHHBbIE
eIMHMII AyauTopHoe oOpa3oBaTe/ibHbIE
TEXHOJIOTHH

AynutopHasi paboTta, B TOM YHCJIC:
Jlekuuun
[TpakTuyeckue 3aHATUS
Bebunap 4
CamocrosTenbHas pabora
obyuatomerocs (CPC)
KoHTpoibHbIe paboThI 4 4
3auer

I[TPOI'PAMMA JUIA ITIOAT'OTOBKU K EJJUHOMY T'OCY IAPCTBEHHOMY
SK3AMEHY I10 BUOJIOT' M1

1. buosaorus kak Hayka. MeToAbl HAYYHOrO No3HaHusA. PasBuTHEe MTOJIOTHM.
DopMBI KU3HU.

JlocTuskeHust OMOJIOTMM, METOAbI TMO3HAHUS KXWUBOW MPHUPOABI. DMIUPUYECKHE U
TEOPETUYECKHEe METOoJbl Ouonoruu. buonormyeckuii skcnepument. Habmonenue,
CpaBHEHHUE, OMHMCAHHE, U3MEpPEHUE OMOJIOrMYecKux OO0BEKTOB. McTopuueckuil MeTos.
OcCHOBHBIC YPOBHM OpraHH3alWNA XWUBOW MPUPOABL: MOJEKYISPHBIN, KJIETOYHBIN,
OpraHU3MEHHbIN, MOMYJALHMOHHO-BUJOBOM, OMOre€oleHOTUYECKH, OnoCc@epHbI.
Hoocdepa. buomornueckue cuctembl. OOmue cBoiicTBa OMOJOTHYECKHX CHCTEM:
KJIETOYHOE CTPOEHHE, OCOOCHHOCTH XHMHUYECKOrO COCTaBa, OOMEH BEIIECTB U
NPEBPAILECHHS] SHEPTUH, TOMEOCTa3, Pa3APaKUMOCTh, JBHKEHHE, POCT U Pa3BUTHE,
CaMOBOCIIPOM3BE/ICHUE, HBOJIIOLMS, MPUCIIOCOONIEHHOCTh K  Cpele  OOUTaHusi,
HACJIEICTBEHHOCTh U N3MEHYUBOCTb.

PasButne nurosorum — or P. I'yka 10 HOBEHWIIMX IOCTHKEHMM U OTKPBITHM.
CoBpeMeHHass KJIETOYHAs TEOPHs: OCHOBHBIE IOJOXKEHHS, poJib B (HOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHBI Mupa. KieTtouHoe cTpoeHUEe OpraHu3mMoB
— OCHOBA €JIMHCTBA OPraHWYECKOr0 MHPA, AOKA3aTEIbCTBO POACTBA KUBOW MPHUPOJBI.
OOUIHOCTH TPOUCXOKIEHUS KIETOK.

@®opmbl KM3HH. Bupycsl — HekieTouHsle Qopmbl ku3HU. [IpokapuoTel u
9ykapuoTbl. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK dykapHoT. ObecrieueHre KIETOK
sHeprueil. Tumbl nuTaHus: aBTOTPO(dbI, TeTepoTpodsl, MHUKCOTPO(DBL. DPoTO- U
xeMoTpodbl. CanmpoTpodsl, Mapa3uThl, XUIMTHUKH, CUMOUOHTHL. ['omo3om. AspoObl u
aHa’POOBbI.




2. KiieTrka Kak 0M0JIOTHYECKAsl CHCTEMA.

XUMHYECKUN C€OCTaB KJETKH. Makpo- W MUKpOdJIeMeHThl. Heopranuueckue
coenuHeHusa. Bona ee posb u cBoiictBa. Conn. KaTHOHBI MU aHUOHBIL: POJIb B KIIETKE.
Opranuueckue coenvHeHus. MoHOMephl, OUOMOIUMEpHI. YTIEBOJbl U UX CTPOCHHE.
QOyHKIMYU YIJIEBOAOB: CTPYKTYpHAas, SHEpreTuyeckas, peuentopHas. Jlumuabl u ux
ctpoeHne. @DOyHKUMHA  JUIAJOB:  CTPYKTypHas, JHEPreTUYECKas,  3alluTHas,
perynaropHas. AMHHOKHCIOTBI, HMX CTpoeHHEe U cBoucTBa. CTpoeHHe OEKOB.
CtpykTypa: TepBUYHAs BTOpWYHAs, TpPETUYHAs, 4deTBepTUYHAs. DyHKIHMH OCIKOB.
benku — cTtpoutensHbl Matepuan. CurnanbHas QyHkius 6enkoB. benku-hepmeHTs —
OMOJIOTMYECKUE KaTalu3aTophl. PerynaropHele Oenku. 3amurtHas (QyHKIUS OEIKOB.
TpancnioptHas pyHKuMs O0enkoB. benku — ucTouHuK 3Heprun. HykjIenHOBbIE KUCIOTHI.
Tunber vHyknenHoBbix kucnoT: JHK, PHK. CrtpoeHne HyKIEOTHIOB M HYKIEHUHOBBIX
KUCHOT. [IpUHUMNBI KOMIUIEMEHTAPHOCTH W aHTUNAapayienbHOCTU. [loHsATHE O
HOCHUTeNIe TeHeThueckoil (HacnencrBeHHoW) wuHbopmanuu. OcHoBHblie Buabl PHK:
uPHK, TPHK, pPHK. Anenosuntpudocdopnas kucmora — AT®. HAJl u HAJLD —
IIEPEHOCUYUKH JJIEKTPOHOB M IMPOTOHOB BoAopona. lloHsATne O IpPOMEKYTOUYHBIX U
KOHEYHBIX TNPOJYKTaX OuOcHHTe3a. PerynsTopHble U CUTHaJIbHBIC BEIIECTBA.
BuramuHs!.

Crpoenue U pyHKuMH KJIeTKH. Pazmepsl u popma kinetok. OCHOBHBIE COCTABHBIE
YacTH KJIETKU: MeMOpaHa, [IUTOIIa3Ma, Sipo.

[Inasmatuueckass MemOpaHa. JIBOMHOM  MOJIGKYJISIpPHBIM  CJIOH  MOJIEKYJ
dbochonmununoB. MemOpanubie Oenku. ['nuxokanukc. Knetounas crenka. DyHKIUU
MJIa3MajieMMBbl: pelieTOpHast, TpaHCHOpTHasl, (hepMEeHTaTUBHAsI, 3amuTHas. [TaccuBHbIN
TpaHcnopT: nudgdy3usi, HIOHHbIE KaHAJIbI, OEIKU-TIEPEHOCUUKU. AKTUBHBIN TPAHCIOPT.
TpancnopT B MeMOpaHHOM ymakoBKe: (aro- ¥ MUHOIMTO3.

Huronnasma: uMTO30ib, LUTOCKENET. Poib mUTOCKENETA. Opranoubl
[IUTOTUIa3Mbl: ~ MeMOpaHHble U HemeMmOpanHele  CrtpoeHwe W (QYHKIHH:
supomuazmarudeckor ceru (OIIC), kommekca ['onpaxu, au3zocoM. MUTOXOHAPUHN —
HSHEPreTUYECKUEe OpraHoujibl KiaeTkh. CTpoeHne MUTOXOHApPUM. 3HAYEHUE KPUCT.
[InacTunpl: XJIOPOIJIACTBI, XPOMOILIACTHI, JieWKomiaacTel. CTpoeHHE XJIOPOILUIacTa.
['panbl. Hammume coOCTBEHHOTO TeHETHYecKoro ammapara. DOyHKIUHM TUIaCTHL.
CumOuoTHveckas Teopusi MPOUCXOKIACHUS MUTOXOHAPUIA U XjoporiactoB. CTpoeHue u
¢bynkuust pubocoM. Kilerounslii ueHtp, cTpoeHue u (pyHkuuu. CreuuanbHble
OpTraHOUJbl KJICTKHU: >KTYTHUKH, PECHUYKH, JIOKHOHOXKH. Pojib MHKpOTpYyOOUYEK.
Knerounsie BKItOUEHUA. 3HAUEHUE KIETOYHBIX BKJIFOUCHUI.

SAnpo Ctpoenue sapa. Sapsimko. SnepHas o6onouka. Hykneorazma
(xapuoriazma). Bengyias ponb siipa B Hac/lIeICTBEHHOCTU. XPOMaTHH. XPOMOCOMBI UX
ctpoenue u pyukmuu. XpoMmaruasl. [lenTpomepa, ee 3nauenue. Unucio xpoMocom u ux
BUJIOBOE€  IOCTOSIHCTBO. HaGoper  xpomocom: JUTIONTHBIM, rarnjouJHbIN,
MMOJIUIIJIOUTHBIH.

OO0mMeH BelecTB M NMpeBpalleHUs] JHEPrUM — CBOMCTBA KUBBLIX OPraHU3MOB.
MeTaboau3M KIeTKU. JHEPTeTHUECKUI U TIACTUIECKUM 0OMEH, NX B3aNMOCBSI3b.

doTtocuHTE3, €ro 3HaUEHUE, KocMuueckas poib. Xmopodpumi. das3sl poTocunTesa.
CBeToBble U TEMHOBblE peakuuu ¢oTocuHTe3a (UK KanbBuHA), UX B3aUMOCBS3b.
®dotonuz Boabl. Pons AT® B portocunTtese. [IpoaykTsl hoTOCHMHTERA.




XeMocuHTe3. Pons xeMocuHTE3MpyOMIKMX 0akTepuid Ha 3emie.

Ob6ecneuenne kieTok 3Heprued. Cramuu sHepreTuyeckoro oomena. Ilonstue o
Opo’keHUH U ero Tumbl. bpoxkeHue u apixaHue. buonorndyeckoe OKUCIEHHUE U TOPEHHE.
['mukonu3. MUTOXOHAPUM — SHEPreTUYECKUE CTAHIIMU KJIETKU. AIeTHI-KOPepMeHT-A.
[Mukn KpebOca — IUKIWYECKUHA MPOLIECC OKHUCICHUS MNHPOBUHOTIPATHON KHUCIOTHI.
Kucnopon, HAJI® u HAJ/] — ux posb B cunteze AT®. llenb nepeHoca 3JIEKTPOHOB.
OxucnurensHoe  ¢ochopunupoBanue. Ilpotonnsrii  kanan.  AT®-cunTerasa.
TparncmemOpaHHast pa3HOCTh MOTEHIHAIOB. KOHEYHBIE MPOMYKTHI TTOJIHOTO OKUCICHUS
OpPraHWYECKUX BELIECTB B KJIETKE MPH y4acTUH Kuciaopoaa. Teopus Muruena.

I'enetuyeckas uHdopmauus M ee peanusanus B KieTke. ['eH — eauHuna
HaciencTBeHHOM (reHernueckoi) uHpopmanuu. [IHK — wmatepuanbHblii HOCHUTENH
HaclneacTBeHHoM nHdopmanuu. Y npoenue JIHK- penymnukamms.

JHK — marpunia nisi cunte3a 6enkoB. CTaauu cuHTe3a OENKOB: TPaHCKPUITIIHS,
crutaicusr, TpaHcisius. Xona ooOpazoBanuss UPHK. 3navenne PHK-monumepass.
['pynna renoB — onepoH. [Ipomorop. Crpykrypusie rensl. JJHK — uPHK — Genoxk.
['eHeTMueckuii  KOA W €ro  CBOWCTBA:  TPUILUIETHOCTb,  BBIPOXKICHHOCTb,
HEIMEPEKPHIBAEMOCTh, YHHUBEPCAIBbHOCTh, HENMPEPBHIBHOCTh. KomoH. CHHTE3 MONEKYIbI
oenka, craguu Tpancisaiuu. TpancnoptHas PHK (TPHK) — nepenocunk aMHUHOKHUCIIOT.
AntukonoH. Cunre3 Oenka Ha pubocome. I[lonmmcoma. Perymsiiust TpaHCKpuUNUuu U
TpaHCIsALMM Yy OakTepuid Ha TpUMEpEe JIAKTO3HOro oOrepoHa. bemok-penpecccop.
Perynsiius TpaHCKPUIIIMU U TPAHCIISLUM Y DYKAPUOT.

Kierka — reHernyeckasi eqMHULA »KUBOTO0. [lesenune kierku. KnetouHblid UK.
[TogroroBka k nenenutro. Mutepdaza. Murtos. ®da3el muto3a: npodaza, Mmetadasa,
anadasza, Tenodasza. buonormyeckoe 3HaueHue MuTo3a. CoMaTUUECKHUE U TIOJIOBBIC
KiIeTku. Metio3. ®a3el meiioza. OcobenHoctn mpodasbl | MEeHOTHYECKOro JeNICHHS.
Konstoranus u mepekpect xpomocoMm. Kpoccunrosep. PasznooOpaszue ramer.
buonornyeckoe 3Hauenume Mero3a. OOpa3oBaHHE TMOJOBBIX KJIETOK Yy >KHBOTHBIX.
Cnepmatorene3. Oorenes. CpaBHUTEIbHBIE OCOOEHHOCTH CIIepMaToreHe’a U
OoBOreHesa. PazBuTre noJioBbIX KIETOK Y PACTCHUMU.

3. Opranusm Kak 0H0JIOrHYecKasi CHCTeMa

BocnpousBenenue opraHu3mMoB M ero 3HauveHue. CrocoObl pPa3MHOMKEHUS.
becrionioe u  mojoBoe  pa3sMHOXKeHHE. Buasl  0ecrosioro  pa3MHOXKEHUS:
CHOpo0oOpazoBaHue, BEreTaTUBHOE pa3MHOKEHUE, oukoBaHue. [looBoe pasMHOKEeHHE
y pacTeHud U OKUBOTHbIX. CpaBHEHHE TIIOJIOBOTO U OECHOJIOr0 Pa3MHOXKECHHS.
buonornyeckoe 3HayeHue OIIOAOTBOpPeHUS. OIUIOAOTBOPEHUE Yy IO3BOHOYHBIX
JKUBOTHBIX. BHEIIHEEe U BHyTpeHHEE omiooTBopeHus. [laprenorenes.

NuapuBuayaabHoe pa3Burue opraHu3mMoB. OHTOreHe3 M IpuUCYyLIHEe €My
3aKOHOMEPHOCTH. OMOpPHOHAILHOE pa3BUTHE OpraHu3MoB. 3urota. JlpoOneHue
3urotel. biactomepsl. bnactyna. bimactouens. I'actpyna. bnactomop. Oxroaepma,
’HTOJIEpMa, Me3ojiepMa. B3aumonusHue ydacted 3apozsima. Helipyna. O6pasoBanHue
opraHoB [locTaMOpHOHaNbHOE pa3BUTUE OPraHU3MOB. Tumbl OoHTOreHe3a. BiusHue
BHEIIIHUX YCJIOBUW HA pa3BUTHE OpraHu3MoB. buosornyeckne yacel. POTONEPUOINU3ZM.
Ce3onnble puTMbl. CyTOUHBIE pUTMBI. AHAOHO3.



OcHoBbI reHeTHKH. OCHOBHBIE T€HETUUYECKHE MOHITUS U CUMBOJIMKA. ['eHeTHKa —
HayKa O HACJIEJACTBEHHOCTH U M3MEHUYHMBOCTH OPraHU3MOB. ['€H — y4acTOK MOJIEKYJIbI
JHK. T'. MeHnenb — OCHOBOMOJIOKHUK TE€HETHKU. [ MOpHUIOIOTHUUECKUNH METOSI.
CkpemuBanue. ['nOpuabl. UucTtele JuHUU. AJIENbHBIE TEHbl. AJBTEPHATHUBHBIC
npu3Haku. ['oMO- W TeTepo3uroTHeii opraHu3Mm. [enortun. @Penorun. [‘eHOM.
I'erodon.

3aKOHOMEPHOCTH  HACJEJACTBEHHOCTH, HMX  LHUTOJOTHYeCKHE  OCHOBBI.
Monorubpunnoe  ckpemuBanue. IlepBwiif  3akoH  Mengens.  JloMuHaHTHBIE,
peueccuBHbIe pu3HaKu. EnuHooOpa3ne ruOpuaoB MEpBOro MokojaeHus. Bropoil 3akoH
Menpnens. PacmieruieHne npu3HaKoB y THOPUIOB BTOpOro mokoJjieHus. [IpuunnHa
pacuieryieHusl TMPU3HAKOB y TUOpPUAOB. AHanu3upylollee ckpeniuBanue. HemonHoe
nomuHupoBanue. [lpuHIMn  uyumcrtoTsl  TameT.  JAuruOpujgHOE  CKpEIIMBAHHE.
HeszaBucumoe HacimemoBanue. Pemerka Ilenerra. Tperunn 3akon  Mengens.
Craructuyeckuii xapakrep 3akoHoB ['. MeHensi.

B3anmoneiictBue reHOB. OTHOILIEHHE T'€H — NPU3HAK. MHOXKECTBEHHOE ACHCTBUE
resa —  [edotponuss.  MHOXKECTBEHHbIM  amnenusM.  KoaoMuHHUpOBaHME.
KommiementapHocts. Onucta3. KadecTBEHHbIE W KOJIMYECTBEHHBIE IPU3HAKH.
[Tonumepus.

T. Mopran — co3garens XpOMOCOMHOM TE€OPUH HACIEACTBEHHOCTH. CLEINIEHHOE
HaclienoBaHue npu3HakoB. JIokyc. ['pynmsl cuenseHus. SIBiaeHHE mnepekpecta U
HapylleHue cueryieHus reHoB. PekomOunamms reHoB. Kaptel xpomocom. I'enernka
nona. Ayrocomsl. [lomoBble XpoMOCOMBI. ['OMOTamMETHBI M TE€TEPOTEMETHBIN MOJL.
HacnenoBanue npu3HaKoB, ClEUIEHHOE ¢ nojioM. ['emodunus. LluTomnasmaruueckas
HACJIEICTBEHHOCTh. MaTepruHCKOE HACIeqOBAHUE.

3akoHOMepHOCTH U3MEHYUBOCTH. MopaudukanronHas V3MEHYHUBOCTb.
KayecTBeHHbIE W KOJIMYECTBEHHBbIE MPU3HAKU. DBriusgHue ycinoBuUKM cpeabl Ha
Ka4eCTBEHHbIE M KOJIMYECTBEHHbIC Mpu3Haku. Hopma peakuuu. BapuauuoHHBI psA,
BapUallMOHHAsl KPUBAsL.

HacnencrtBenHass  u3MEHUMBOCTBb.  TUIBI  HACIEACTBEHHOM  M3MEHUYHMBOCTH.
['eHoTMIMUECKast U3MEHYUBOCTD [uTtomnazmaTuyeckas W3MEHYUBOCTb.
KomOuHaTuBHasT  M3MEHYMBOCTH —  HE3aBUCUMOE  PACXOXKIEHHUE  XPOMOCOM,
peKoMOMHAIMsS TEeHOB, CiydyailHas BcCTpeda rameT. MyTallMOHHAasT HW3MEHUYHUBOCTD.
Myrauuu. I'eHHblE, XpPOMOCOMHBIE K T'€HOMHBIE MyTalUW. YTpara, JIejenus,
JTYIUTMKALNS, UHBEPCUS. DKCIIEPUMEHTAIBHOE TTOydyeHue mytanuid. Koaxuuus. 3akoH
TOMOJIOTUYECKHUX PSAA0B HACIEACTBEHHOW W3MEHUMBOCTU. 3HAYEHHWE MU3MEHUMBOCTU B
YKU3HHU OPTraHU3MOB U DBOJIIOLUH.

I'enetuka 4ejgoBeka. HacnencrBeHHass W3MEHUMBOCTH 4YelIlOBeKa. MeTodbl
M3YYCHUS HACJICICTBEHHOCTH YEJIOBEKA: TEeHEATOTHYECKUN METOJ, OJIM3HEIOBbII
METOJI, IIUTOICHETUYECKUI METOM, OMoXuMudeckuii metosd. Haciencrteennrsie 0oae3Hu
YeJoBeKa, WX npuuuHbl, npodrmiaktuka. Cunapom [layna. ['enetnka m MeauIuHa.
Bpennoe BiuMsiHME MYTAareHOB, AJIKOTOJIS, HAPKOTMKOB, HUKOTMHA HA T€HETUYECKUU
arrapar KJIETKU.

I'eneruka u cenexkums. Cenexuus, e€ 3a1a4 U NPAKTUYECKOE 3HaAUeHUE. MeTo b
CEJEKIIMM U UX reHernyeckue ocHoBbl. Bkiaag H.M. BaBuioBa B pa3BUTHE CENEKLIMU:
YYE€HHE O LEHTpax MHOrooOpasus U MPOUCXOXKACHHS KYJIbTYPHBIX PACTEHUM; 3aKOH



TOMOJIOTUYECKHUX DPSAOB B HACIEACTBEHHONM M3MEHUYMBOCTHU. LIEHTPHI MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHMi. PalioHpl OJOMalmIHUBaHMS KUBOTHBIX. IIpomcxoxknenue
JOMAIIHUX  JKUBOTHBIX. VCKycCTBEHHBIM OTOOp M €ro TBOpYECKass  pOJb.
OpoMallHMBaHWE KakK HAYaJbHBIM 3Tall CEJNEKIMHM. 3HAYE€HUWE W3MEHYHMBOCTH IS
orbopa. MaccoBblil U MHIMBHUAYaldbHBIM OTOOpP. OlleHKa HAcIEACTBEHHBIX KadeCTB.
Yuctele JuHUM. ['mOpumnsanus. PoOOCTBEHHbIE CKpEIIMBaHWS M MX 3HAYEHUE B
cenekuuu. ['ereposuc. llomumounnus W oTaaseHHas TUOpUAM3aLUUsS Yy >KUBOTHBIX.
[Ipeononenne KapnedeHKO CTEPHIBHOCTM y OTJAJIEHHBIX THOPHUIOB MpPH MOMOLIU
nonuruionanu. Pa6oter Y. B. Muuypuna. MIckyccTBEHHBII MyTareHes M ero 3Ha4eHue B
cenekuuu. Myrtarennble areHThl. MO — o0miee moHsiTue. YCnexu CeNeKIUOHEPOB.
Metonbl BBIBEJEHUSI HOBBIX COPTOB pPAcTE€HUH, MOPOJA KUBOTHBIX, IITaMMOB

MHUKPOOPIraHU3MOB. 3HaueHHE TEHETUKU I CCIICKIIMH. buonornyeckrue OCHOBBI
BhIpallIMBaHUA KYJIbTYPHBIX paCTeHI/Iﬁ N JOMAaIllIHHUX XMBOTHBIX.
BI/IOTCXHOJ'IOFI’IH, €¢ HanpaBJICHHU. Knerounas wu reHHas HHKCHCPHA,

KJIIOHUPOBaHKWE. 3HAUCHHE OWOTEXHOJOTUM JJII Pa3BUTHUS CEJICKIIUHM, CEIILCKOTO
X034MCTBA, MHKPOOMOJIOTHYCCKOW ITPOMBIIIJIEHHOCTH, COXpaHEeHHs TreHo(doHIa
IJIaHEThl. DTHYECKHE aCTIEeKThl Pa3BUTHUS HEKOTOPBIX HMCCIICIOBAHHI B OMOTEXHOJIOTHHU
(KJTOHUpOBAHHUE YeJIOBEKA, HAMPABICHHBIC M3MEHEHHUS T€HOMA)

4., CucTeMa 1 MHOroo0pa3ue opraHn4eckoro Mupa

(0akTepuu, rPUOBI, pACTEHNSI, ] KUBOTHbIE)

Mmuoroodopa3ue opranu3moB. llapcTBa >xuBOW TpHUPOABL: OaKkTepuu, TPHUOBHI,
pacTeHusi, JKMBOTHble. Bupycbl — HekieTouHble (opmbl ku3HU. (OCHOBHBIE
CUCTEMATUYECKUE KATETOPHUH, UX COMOAYUMHEHHOCTb.

MapcrBo Oakrepuii. CTpoeHUe, KUHEACATEIBHOCTh, PAa3MHOKEHUE, POJIb B
npupone. Popma Oakrepuil: OaUMIIBI, KOKKH, BHOPUOHBI, cnupuiuibl. [luTanue
Oaktepuii: CnopooOpazoBanue. PazmHokeHUe OakTepuil. YCIOBUS XKU3HU OaKTEpUH.
Pacnpoctpanenue Oaktepuil. 3HaueHHe OakTepuil B MPUPOJE U KU3HU YEJIOBEKa.
MosiouHOKHUCHTBIE, YKCYCHOKHCIBIE Oaktepun. bakrepunm rHuenusa. bakrepunm —
BO30yauTenu 3aboneBanuii. [Ipodunakrrka 3a00eBaHmil, BRI3BIBAEMBIX OAKTEPUSIMHU.

HapcTBo pacrenmii. boraHuka — Hayka O pacTeHMsIX. 3HAYEHHUE PACTCHHUI B
npupojie. PacTeHus Kak HCTOUHUK aTMOC(EPHOTO KUCIOPO/Ia U OPraHUY €CKUX BEUIECTB
JUISL JKMBOM TNpPUPOABL. 3HAUEHUE PpACTEHU il 4elioBeKa. PacTeHHsl MHILEBHIE,
KOPMOBBIE€, TEXHUYECKHE, NEKOpaTUBHbIE. M3ydeHHe M OXpaHa PAaCTUTEIBHOIO MHpA.
3anoBeqHUKHU U OoTaHuYeckue caabl. KpacHas kHura.

OO011ee 3HAKOMCTBO € IBETKOBBIMH pacTeHUusiMu. JKu3HeHHble POpMbI pacTeHHI
— JIepeBbsl, KYCTapHUKU, KYCTApHUYKHU, TpaBbl. Pa3zHoOOpa3ue TpaBIHUCTHIX PACTEHU.
OpHoneTHUE, NBYJIETHUE M MHOTOJIETHHE TpaBbl. 3HAUYEHHE AUKOPACTYIIMX TpPaB.
[Ipu3Haku 1BETKOBBIX pacTeHuil. OpraHbl LBETKOBOIO pACTE€HUsT — KOPEHb, MoOer
(crebenb, TUCT, MOYKA), IBETOK, IUIOA, ceMs. BereratuBHbBIE OpraHbl I[BETKOBBIX
pacTteHuit (KopeHb, moOer). I'eHepaTUBHbBIE OpraHbl LIBETKOBBIX pacTeHHil. DYHKIUU
TE€HEPATUBHBIX OPraHOB. Bricie 1 HU3IIME pacTEHMUS.

XMMHUYECKHUH COCTAB U KJIETOYHOE CTPOeHHe pacTeHuil. XMMUYECKUE BEIIECTBA,
U3 KOTOPBIX COCTOMUT pacTeHHe. Boma B pacTeHHsIX, CyXO€ BELIECTBO PACTEHUM.



Opranunyeckue U MUHEpaJIbHbIE BellecTBa. benku. XKupel. YraeBoasl: kpaxmad, caxap,
KJIeTyaTka (11eJUTH0103a).

KietouHoe cTpoeHHE OpraHoB pacTeHHWil. 3alacHble BEIIECTBA B  KIIETKE:
KpaxMmajbHble 3€pHa, Kallju Macia, OelKoBbie 3epHa. OCHOBHBIE YaCTH PACTUTEIHLHON
KJIETKH: O000JI0YKa, I[HMKJIO3 IMTOIJIa3Mbl, BaKyOJlb, KJIETOYHBIA COK, IUJIACTHJBI.
MexkiieTouHOe BenecTBO. JleneHne KIEeTOK U pOCT PACTEHHS.

Buapl pacTUTENBHBIX TKAHEN: IMOKPOBHAS, IMPOBOJAIIAs, OCHOBHAS, MEXAHUYECKAS
1 00pa3oBaTelibHas.

Cemsi. CeMmsi JABYIONBHBIX pacTeHHil. BHemHee cTpoeHne cemeHH (Dacouu.
CemenHas koxypa. BHyTpennee crpoenue cemenu (aconu. 3apoasimr. Cemsmons.
3apoIbIIIEBbIN KOPEIIOK. 3apoabliieBblii cTebernek. [loyeuka 3apoppiiia. DHIOCIEPM.
Crpoenue cemenu nepua. CTpoeHrne ceMsH OJJHOAOIBHBIX pacTeHui. CTpoeHne CEMEHU
ayka. CTpoeHue 3epHOBKH MIeHu1bl. [Ipopactanue ceMsH nu o0pa3oBaHUE POPOCTKOB.
HanzemHoe u mojzemHoe mpopactaHue ceMmsH. HeoOXoauMocTh Biaru, BO3JayXa U
ONPENEIICHHOW TEMIIEpAaTypbl — YCIOBUSA IIPOpPAaCTaHus CeMsAH. JIpIXaHue CeMsH.
Bcexoxkects ceMsaH. Bpemsi moceBa cemsiH. X0y1070cTOMKHE pacTeHus. Ternomo0uBbie
pactenus. ['myOnHa 3a7€Ku CEMSIH.

Kopenb. Kopenp kak BereraTuBHbIM opraH pacreHus. DyHKkuuM KOpHs. Buniel
KOpHEH: TJIaBHbIA, OOKOBbIe, mNpuaatouHbie. KopHeBble cucteMbl. CTepkHEBas u
MOYKOBaTasi KOpHEBas cucrtema. KopHeBoe mnuTaHue pacTeHuil. BcackiBaHue BObI
kopHsamu. KopneBoe pnaBieHue. BimsHue temmepaTypbl Ha KU3HEAECSATEIBHOCTH
KOpHeW. MuHepanbHOe TnMTaHWe pacteHud. [mapononnka. JlpIXxaHwe KOpHEW.
Kierounoe crpoeHne Monogoro KOpHA. 30HbI KOpHsA. KOpHEBOW 4YeXJMK M 30HA
neneHus. 3oHa pocta. PocT KOpHA B MHY. 30Ha BcachiBaHHs. KOpHEBBIE BOJIOCKH.
BHyTpeHHee CTpoeHME KOpHsA B 30HE BCACBIBAHUA: IIOKPOBHAs TKaHb, KOpa KOpHS,
cocynsl. 3oHa mpoBeneHus. KamOuit u ero pabota. Ilpummunka xopHs. BerBnenue
KOpHs. YTpaBJICHUE BETBJICHUEM KOpHEW. BiusHue KOpHEHW Ha IJIOAOPOAME ITOYBBHI.
Bo3zneiicTBue dyenoBeka Ha KOPHEBBIE CHUCTEMBI KyJIbTYpPHBIX pacteHuil. OOpaboTka
MouBbL. Y 100peHus: opranndeckue u MuHepanbHbie. [lonkopmka. Hutpartel. [TonmuB u
ocymieHue mouBbl. Bugomsmenenue kopHeil. Kopuemnmonbl. KopaeBbie KiyOHH.
baktepuanbHbie KITyOCHBKH.

IMobGer. Ctpoenue mobera u ero ocHoBHbIe GyHKIMU. YacTu mobera: crebes,
JUCThS, TMOYKU. BepxymeuHas mouka, OokoBble mnoukd. [lazyxa mwucra. VY3en.
Mexnoysnue.  JIMCTOpacHnonoKEeHUE:  OYepeaHOE, CYIMPOTUBHOE, MYTOBYATOE.
[{BeToHocHBIN moOer. Bo3mymHoe nutanue pacteHuil. JluctoBas Mozamka. [louka —
3ayaTouHbli moOer. Crpoenune mnouku. [lodeuHble wyenryw. 3ayaTOUHBIN CTEOElNEK,
3a4aTOYHbIE JINCThS, 3a4aTO4YHblE MOYKHU. BereratmBHas mnouka. l[BeTouHas mnouka.
dopMupoBaHUE TMOYKW: KOHYC HapacTaHHs, BEpXYIIEYHBIM pocT mobera. BerBnenue
noOeroB. Kyienue, 1epHOBUHA, CHSIIKME MOYKH. YTPaBIECHUE POCTOM U BETBICHUEM.
[Tpumunka Bepxymku nodera. [laceinkoBanue. Paznoo6pasue noberos. Y IMHEHHBIE U
yKOpoueHHbIe moberu. PazHooOpa3ue noOGeroB 1o HampaBiICHHUIO POCTa: MPSIMOCTOSYHUH,
MIPUTIOTHUMAOLIUNCS, JISKAIIUHI, MOJI3yYUi, BBIOIUICS, JIa3sine, duanbl. [logzemHubie
nobern. DyHkuM MOA3EMHBIX T00eroB. BuponsmeHeHUs MOM3EMHBIX MOOEroB —
KOPHEBUIIA, KITYOHU, JIYKOBHUIIBI.



JIuer. PazHooOpasue nucteeB no GopMe U pazMepaM. BHelHee cTpoeHue JucTa.
[InactuHka, 4depemok, ocHoBaHue. [IpunuctHuku. UYepemkoBbie JHCThA. Cuasuue
mucthbs. IIpocteie U cnoxHbIe JUCThS. POPMBI CIOKHOTO JIUCTA: TPOWMYATOCIOKHBIM,
MaJbYaTOCIOKHBIN, MIEPUCTOCIOKHBIN, MapHOIIEPUCTHIM, HETAPHOIIEPUCTHIN.
Pa3zHooOpasue  NHUCTOBBIX  MIAacTUHOK.  JKWJIKOBaHWME  JIMCTOBOM  MIJIACTUHKH:
napajuienbHoe, 1yropoe, ceryaroe. Kiierounoe crpoenue nucra. Kyrukyna. Ctpoenue
KOXKUIIbI, KaK MOKPOBHOW TKaHW. YCThHUIIEC. 3aMbIKAIOIIUE KJIETKHU. YCThbUYHAS ILEIb.
OcHoBHAas TKaHb JIMCTA: CTOJIOYATas TKaHb U Ty04aTas TKaHb. [IpoBojsias TkaHb.

[IpoBomsmuii my4dok. CutoBuaHble TpyOKU. BomokHa. 3eneHble JIMCThs — OpPraHbl
BO3AYIIHOTO nuTaHusi. OOpa3oBaHUE B JTUCThSIX OPTaHMYECKOIO BEIIECTBA — Kpaxmana
[IpeBpalieHre opraHM4eCKMX BEIIECTB, 00Opa30BaHHBIX B XJsoporwactax. dorocunres.
3HaueHue cBeta Uil oOpasoBaHusi xJjopoduiuia. CBsizb MEXKIY CTPOCHHEM JIMCTAa U
byHkuue BO3AymHOTO muTaHud. [a3o000meH. CBs3b MeXHIy JbIXaHUEM H
dboTtocunte3om. McmapeHue BOJbI pacTeHHUEM. 3HAYCHHUE JIsl PACTEHUN HCHapeHUS
BOJbl. JIucronan. 3HaueHue nucronana. JlncronaaHele 1 BEYHO3EIEHBIE PACTECHUS.

Crebeanb. Crpoenue ctebnga. DyHkuum credis: OmopHas, TpPaHCIOPTHAs,
dboTocunTe3Upytomas, 3anacatomas. Poct crebns B qiuHy. BHeniHee ctpoenue creds.
Bepxyieunsiii poct, BcTaBOUHBIA pocT. BHyTpeHnHnee ctpoenue ctebis. CepaleBuHa.
Kopa npeBecnoro crebisss. Poct crtebnst B TommuHy. ['oguuHbie Kojiblia. PanHss
npeBecuHa. Ilo3gusass napeBecuHa. llepenBukeHWE BOABI M PACTBOPEHHBIX HEHU
MUHEPAJIbHBIX W OpraHuveckux BemiecTB. IlepenBrkeHue 1Mo cTeOII0 PacTBOPOB
OpraHUYECKUX BEUIECTB, 00PA30BABIINXCS B JUCTHIX MPHU (DOTOCHUHTE3E.

BereratuBHoe pa3MHoO:XeHHe. ECTECTBEHHOE BEreTaTMBHOE pPA3MHOXKEHUE —
Pa3MHOKEHUE PACTEHUHW C TOMOIIBI0 BETr€TaTUBHBIX OpraHoB. Pa3MHOeHUE
MOJI3yYUMHU TMOOETaMH, KOPHEBUIIIAMH, KITYOHSIMU, TYKOBUIIAMU, JTUCTHSIMU, KOPHEBBIMU
OTHpbICKAMU. 3HAYEHUE BEreTaTUBHOIO pPAa3MHOXKEHHsS B mpupope. VcKyccTBEHHOe
BETETAaTUBHOE pa3MHOXKEHHE. Pa3MHOKEHHE MOOEroBBIMH YEpEHKaMH, OTBOJKAMH,
KOPHEBBIMM  YEpPEHKAaMH, JINCTOBBIMM Y€pEeHKamMu. Pa3MHOXXEHUE IIPUBUBKOM.
Pa3sMHOX€eHHE KyJIbTYpOH TKaHHU.

IBeToK M mjoa. LIBeTok u ero crpoenue. YacTu nBeTKa: IBETOJIOKE, IBETOHOXKKA,
BEHYHUK, JICIECTKH, YallC€yKa, YaIlCIUCTUKU, OKOJOUBECTHUK: JIBOMHOM, MPOCTOM;
TBIYMHKA: TBUIBHUK, TBIUYMHOYHAS HHUTh; TIECTUK: 3aBsi3b, CTOJOUK, PBUIbIIE,
ceMs3ayaTku. Cuagunid IBETOK. THIYMHOYHBINA IIBETOK (MYKCKOM), MECTUYHBIN 1IBETOK
(>xeHckuit). OTHOAOMHBIE U IBYJIOMHBIE PACTEHUS.

Couserus. IIpoctele couBeTusi: KHCTh, KOJOC, IOYAaTOK, KOP3WHKA, TOJIOBKA,
30HTUK, IMUTOK. CJOXKHBIE COLIBETHUS: METEIKA, CJIOKHBIM 30HTUK, CJIOXXHBIH KOJIOC.
OnbUIeHUE paCTEeHU HACEKOMBIMHU U BETPOM.

OnbuieHWEe — MEPEeHOC MbUIbIBI C THIYMHOK Ha pbUIblie necthka. [lepekpecTHoe
OIIbUICHUE. Hexkrap. Hexrapauku. Hacexomoonsuissembie pacTeHus.
[IpucnocoO0MeHHOCTh [BETKOB K  OMBUICHUIO  OMPENCIEHHBIMH  HACEKOMBIMHU.
Berpoonbuisiembie pactenusa. CamoonbuieHne. FMICKycCTBEHHOE OMbLUICHHUE.

OmnnoaoTBOpeHHEe y UBETKOBBIX pacTeHuil. CTpoeHue mNbUIbHHUKA. [ ariougHbie
MUKpPOCTIOpBI — TBUIbIIEBBIC 3epHA. l[Ipopactanme mbuTblbl. [IbUTBIIEBBIE TPYOKH.
Cnepmun. CtpoeHne ceMs3ayaTka. 3apoJbllieBblii Memok. Makpocnopsl. IlonoBsie
KJIIETKM — rametsl. Sinexknerka. LlenTpanbHas knetka. OIIOAOTBOPEHHE — CIUSHHE



MOJIOBBIX KJIETOK. 3urota. /[BoiiHoe omnogorBopeHue. OOpa3zoBaHUe CEMEHH U IUIOAA.
3apopIiil. DHA0CIEPM

[Imoawl: OHOCEMSIHHBIE M MHOTOCEMSHHBIE, CyXHM€ M COYHbIE. Buabl IIOA0B.
Comnoaue. CriocoObl pacnpoCTpaHEeHUs TIO0B U CEMSIH.

Pacrenne — xuBoil opranu3m. OCHOBHbIC >KM3HEHHbIC (PYHKIMU PACTEHUM:
NUTaHUE, JbIXaHWE, POCT, Pa3BUTHE, PA3MHOKEHUE, W3MEHEHUsS IOJ BO3JECHCTBUEM
daktopoB BHemtHeH cpenbl. OOMeH BemiecTB. CHHTE3 CIOKHBIX BEIIECTB M3 MPOCTHIX.
[IpeBpamienre 3Heprum Ipu OOMEHe BellecTB. B3auMOCBA3bp MEXIy oOpraHamu
pactenus. [lepenBmwkenue BelecTB U OTIOXKeHUE 3amacoB. CrocoObI MepeBUKCHHUS
BEIIECTB MO pacTeHuto. CrocoObl OTJIOXKEHHS 3alacoB M UX HcHoib3oBaHue. Poct
PACTEHHI U CMEHA OPraHoB. /[BMKEHME pPaCTEHUN.

MHuorooopasue pacrenmid. Ilonstue o cucrematuke. Otaeln, Kiacc, MOPSAOK,
CEMEHNCTBO, poA, BUA. Bux — OCHOBHas enuHHIA cHUCTEMATHKU. OCHOBHBIE OTHAEIIBI
pacrenuii. OnpeneneHue BUa, COpTa.

Bopopocau. O6mas xapakrepuctuka Bojpopocieid. Crnoesuie. Puzounsl. Otaen
3esieHble Bojopociau. CTpoeHue XJaMUIOMOHA/Ibl. becnosoe u mojioBoe pa3sMHOKEHUE
XJIOMUIOMOHAIbl. CTpOEHHE M Pa3MHOXKEHUE XJIOPEIUIbl. MHOTOKIETOYHBIE 3€JICHBIE
Bogopocid. CTpoeHMEe W pa3sMHOXKEHHE cnuporupsl. CTpoeHHWE M Pa3MHOMKEHUE
ynotpukca. Otaen Oypble Boaopociau: JamMuHapus U ¢Qykyc. Otraen KpacHble
BoJIoOpociu. MHOrooOpasue u 3HaueHue Bojiopociieil. MUTOIIaHKTOH.

Otaen MoxooOpasnble. IleyeHouHble W JUCTOCTEOENbHBIE MXU. MapmaHuus u
pUYYUMS TPEICTABUTENM TEYEHOYHBIX MXOB. YCIOBUS OOWUTAaHHS 3€JIEHBIX MXOB.
CrpoeHne KykylmKknHa JibHA. Pa3MmHOkeHME KykKylmkuHa JbHA. CrpoeHune wu
pa3sMHoXkeHue Mxa caruyma. OOpazoBaHue Topda u ero 3HaueHHUE.

ITannoporHukooOpa3ubie. [lamOpOTHUKM, XBOLIM, IUIAYHBI — MHOTOJIETHHE
TPaBSHUCTBIE KOpHEBUIIHbIE pacTeHHus. CTpoeHue NanopoTHHUKOB. Pa3mMHOKeHue
[IarlOPOTHUKOB. Cnopanruii. 3apocToK. ApXeroHnH. AHTEPUAUM. XBOIIA —

OCOOCHHOCTH CTPOCHHS W pa3sMHOXXEHHUsA. XBoOII ToJyieBou. IlnmayHel — ocoOeHHOCTH
CTPOCHHMSI M pa3MHOXeHHUsA. Pa3HooOpasume manmopoTHUKOOOpa3HbIX. JlpeBHUE
BBIMEpIIIKE ManopoTHUKOOOpa3Hble. OOpa3oBaHWe KAMEHHOIO YIJISl M €ro 3HaUCHUE.

Otaea T'osnocemennblie. OOIIME MPU3HAKK TOJOCEMEHHBIX. XBOWHBIE PAaCTECHMUS.
Crpoenne cocHel U enu. CTpoeHMEe >KEHCKOW IIMIIKKA COCHbL. CTpOEHHE MYKCKON
IIUIIKA COCHBL. ONBUICHUE U OIJIOIOTBOPEHUE Y COCHBI. CTPOCHUE U PACIPOCTPAHEHUE
cemsi COCHBI. Pa3HOOOpa3ue Tojg0CeMeHHbBIX. 3HAYEHUE TOJI0CEMEHHBIX. DUTOHITUIBI.

Otnen LiBerkoBble pacreHusi. OOmMe TNPU3HAKKM  [BETKOBBIX,  WJIH
MOKPBITOCEMEHHBIX pacTeHuil. MHOTOOOpasne 1BETKOBBIX pacTteHuid. Kiaccubukarms
LBETKOBBIX pacTeHuM. JleneHrne NIBETKOBBIX PACTEHHMM Ha KJIAacCbl M CEMEUCTBA.
OTanuuTenbHblE MPU3HAKU JBYAOJBHBIX M OJHOJOJBHBIX pacTeHuil. OCHOBHBIE
CEMENCTBA LIBETKOBBIX PACTCHUU.

CemeiictBo Kpectoupernoie. Jlukas peapka. OOmMe MNpU3HAKK CEMENCTBA.
OcobOeHHocTn  cTpoeHust  1BeTka. MHorooOpa3zue  mpexacraButeneid.  [lnoss
KpecToUBETHbIX. OropoJHbIE U MOJEBbIE KyNbTyphl. Kamycra, penpka, TypHENc u Ap.
TexHuyeckue KyiabTypBbl.



CewmelictBo Po3onBeTHbie. [IIUMOBHUK — NPEACTABUTENIb CEMENCTBA PO3OLIBETHBIX.
OO6mue mnpu3HAKU pacTeHuil cemeicTBa. MHoOrooOpasue pacTeHUM ceMeicTBa.
[InomoBble AepeBbsi: sI0JIOHS, Tpylla, BUILIHA, CIKMBa, NEPCUK, a0Opukoc. SroaHbie
KyJbTYpBl: MajlHMHa, 3€MJISTHUKA, KIyOHUKAa U Jp. JleKopaTuBHbIE U JIEKapCTBEHHBIE

pacTeHusl.
CemetictBo  MortbuibkoBeie  (BoOoBbie).  OOmue  mnpu3Haku  cemeilcTBa
MortbuibKOBBIE. ['OpOX TMOCEBHOM — TPEIACTAaBUTENb CEMEUCTBA MOTBUIBKOBBIE.

Crtpoenue nBeTka. PasHooOpa3ue pacTeHmii ceMeicTBa. 3HaUYeHUE PACTCHHM CEMEICTRA.
[TumeBbie pacteHus: (acoiab OOBIKHOBEHHAs, COs, apaxuc. KopmoBbIe pacTeHHUS:
JIOLIEpHA, BUKA, 3CIAPLET, CUIOC. JIeKOpaTUBHBIE U JIEKADCTBEHHBIEC PACTEHUS.

CewmeiictBo IlacienoBbie. OOmuMe TmpU3HAKK U pa3HOOOpa3ue ceMencTBa
[Tacnenosbie [IpencraBurens cemencTBa — maciieH 4epHbid. [Iumessie, nekopaTuBHbIE
U JIGKapCTBEHHBIE pACTEHUs CeMeicTBa: KapTodenb, OakiiaxaH, TOMAaThbl, MeEpel]
OJIHOJIETHUU. SIOBUTBIE paCTEHUSI.

CemeiictBo  CrnoxxknouBetHble ~ OOmue  MpU3HAKKM  pacTeHUM  ceMelcTBa
Cnoxnoupetnoie. [[BeTkn TpyOuaThie, sI3bIYKOBBIC, BOPOHKOBUIHBIE. [IpencraBurenn
CEMEHCTBa — OJYBAaHYMK JIEKapCTBEHHbII MHorooOpa3ue pacTeHuil cemeicTBa
CnoxHouBeTHble. [IuneBsie pacTeHUsT CEMENCTBA: MOACOIHEYHUK OJHOJIETHHM, canar.
JlekopaTMBHBIE pACTEHHS CEMENCTBA: AacTpbl, TE€OPTrUHBI, XPU3AHTEMBI H© JP.
JlekapcTBEHHbIE pACTEHUSI CEMEMCTBA: OJYBAaHUMK JICKAPCTBEHHBIM, pPOMAIIIKA
Henaxyuasi, OJIbIHb, POMAIIKa JIEKApPCTBEHHAS.

CewmeiictBo Jlunelinpie. OOmme npU3HAKK pacTeHWl cemeicTBa JluneinHele.
[IpencraBuTenu cemeicTBa — TIOJIBIIAH, JAHABIII Maiickuii. MHorooOpasue pacteHui
cemeiictBa Jlwielinble. [lnieBbple pacTeHus: JIyK penyaTbiii, YeCHOK. PUTOHLIMIBI —
JeTyyue BeunlecTtBa. JleKOpaTWUBHbIE pacTeHUs: JIMIIMS, crapxa. JlekapcTBeHHbIE
pacTeHus: ajnod APEBOBUJIHBIN, KyII€HA JICKAPCTBEHHAs, JIAHAbIII Makckuil. CemMencTBO
AMapHILTICOBBIE.

CewmeiictBo 3maku. OOmue mpu3Haku cemeiicTBa 3iaku. [lmenuna — BakHeiee
pactenue cemerictBa 3naku. [lmenuna tBepaas u msrkas. [lmennia o3umast u sspoBast.
®da3pl pa3zBuTHs. MHOrooOpasue pacteHuil cemeicTBa. BakHelue B X03iCTBEHHOM
OTHOIIEHUM PACTECHHSI CEMEWCTBAa 3JaKu: KYyKypy3a, pOXb, SUMEHb, OBEC, PHC,
CaxapHbIi TPOCTHHUK.

PazButne pacturenpHoro mupa Ha 3emie. [losiBaeHHME MEpPBBIX PACTUTEIBHBIX
OpraHn3MoOB. BO3HMKHOBEHNE MHOTIOKJIETOYHBIX PACTEHUM. BBIXOX pacTeHU Ha CyIly.
[Icunodutel. Pa3BuTne HazeMHOU pacTuTenbHOCTH. [laneoboTannka

I'pu6bl. O6mias xapaktepuctuka rpubOoB. ['pubHMNA win wmunenuit. [udsr
[TnomoBoe Teno. CTpoeHue NUISIMOYHBIX TpuOOB. TpyOuaThie U MIacTUHYATHIE TPHUOBI.
Pasmuoxxenne muismounbix rpuboB. CumoOmo3. Muxopuza. ChenoO0HBIE W SITOBUTHIE

TpUOBI.
[InecueBbie TprObI — MyKOp U MEeHULIWIUIL. Mcrmonp3oBaHue TpuOOB B IPOU3BOCTBE
anTHOnOoTHKOB. Jlpoxoku. CTpoeHume Apoxoked. [puObl — mapa3uThl: TOJOBHS,

CHOpBIHBS, XJeOHas pkaBunmHa. ['pubd — TpyTtoBHK. Bone3Hu denoBeka M KUBOTHBIX,
BbI3bIBa€MbIE TpuOaMu.



JInmaiauku. CTpoeHHE JNHUIIANHUKOB: KYCTUCTBIE, JUCTOBATHIC, HAKUITHBIC
mumaiauky. CrnoeBunie. JIMmaiHuk — CUMOMOTHYECKUE OpraHu3Mbl. PazMHOMXeHue
JUIIAHHUKOB. 3HAYEHUE JTUIIAHUKOB.

Pacrenns u okpy:kawmas cpena. Pacturensubie cooOuiectBa. Pactenust enoBoro
U COCHOBOro JiecoB. Pactenuss nyOpaBbl, Jnyra, Oojnora. IlpeoOGnanmaromme u
COMYTCTBYIOLIME BUbI pacTeHuil. CTpyKTypa pacTUTeIbHOro coodiiectBa. Hanzemuas
APYCHOCTh B pacTuTenbHOM coobmecTtBe. [lomsemHass sapycHocTh. (Ce30HHBIE
U3MEHEHHUS B PacTUTENIBHOM cooliecTBe. CMeHa pacTUTENbHBIX cooliecTB. Dopa u
pacTUTENbHBIN MMOKPOB, MIIK PACTUTENBHOCTD. BMsHIE pacTUTENBHOTO COOOIIECTBA Ha
OKpY’KalolLylo cpeny. BinsHue jieca Ha OKpyKarolyro cpeny. Pacrenus — nokasarenu
3arpsiI3HEHMSI CPeibl. 3aIUTa OKPYKAKOIIEH CPE/bl 3€JICHBIMU HACAXKICHUSIMMU.

S. 300J10rMs — HAYKA 0 ’KHBOTHBIX.

CXO0ACTBO M pa3nvuue MEXAy XUBOTHBIMM U pacTeHUSAMU. OCHOBHBIE OTIMYHMS
JKUBOTHBIX OT JAPYIMX TIPYII JXMBBIX CYLIECTB. IJIaBHOE OTIMYME OJHOKJIETOYHBIX
KUBOTHBIX OT MHOTOKJIETOUHBIX. MHp KMBOTHBIX U €ro 3HadeHue B npupoze. O6mue
IIPU3HAKU >KUBOTHBIX. OCHOBHBIE €IWHUIBI CUCTEMATHUKH: BHUJBI, POJBI, CEMEWCTBa,
OTpSIbI, KJIACChl, THIbI, MOAIApCTBa, HapcrBa. [louBooOpazyromas posb XKUBOTHBIX.
3Ha4YeHUE PACTEHUN B )KU3HU )KMBOTHBIX. 3HAUEHUE KUBOTHBIX JIJI YEJIOBEKA.

OnHokiierounbie xkuBOTHble wWian IIpocreiimme. OOmas XapakTepucTuka
npoctednx. OCHOBHBIE THITbI OJTHOKJIETOYHBIX JKUBOTHBIX.

OObIkHOBeHHass ame0a Kak MpeJCTaBUTENh KOPHEHOXEK (capkoaoBbie). Cpena
oOutaHusi, cTpoeHue u mnepeaBuxeHue ameObl. JlokHoHOXKHU. [luTtanue. Jlpixanue.
Brienenue BeniecTB )XKU3HEAEATEIbHOCTU U U30bITKA BObI. COKpaTUTENbHAS BaKyOIlb.
OO6wmen BemecTB. Pasmuoxxenue. MunuctupoBanue.

3eneHas 3BIUIEHA KaK MPEACTaBUTENb KIyTUKOBBIX. Cpeaa oOuTaHUs, CTPOCHHUE U
IepeaBUKEHUE.  BOIBBOKC  —  KOJIOHMAIBHBIE  JKTYTUKOBBIE  IPOCTEUILHE.
[Tapa3zutruueckue KryTUKoBbie — JIssMOHs.

Nudyzopus-tydpennka. Cpena oOuTaHus, CTPOCHHUE U NEepeABUKEHUE MHDY30pHUU
Typenbku. Ilutanue. Jlpixanue wu  BbiaeneHue. CoKpaTUTeNbHbIE  BaKyOJIH.
Pa3zMHoOXeHne — 6ecronoe u 1mojoBoe (Konbroraius). Paznoo6pasue nHdy3opui.

Manspuiiasiii mapasut. Cpena obutanus. Xo3sieBa napasuta. Posib MaasipuiiHBIX
KOMAapoB.

XKu3Hp  OAHOKJIETOYHBIX  JKMBOTHBIX MpPU  HEOJArONPUSATHBIX  YCIOBUSX.
PoncTBeHHBIE B3aMMOOTHOLIEHUS! MPOCTEMIINX. 3HAYEHUE MPOCTEUIINX B MPUPOJE H
XKU3HU yenoBeka. [lapazutuueckue npocreimme, Bo30yauTeNnn 3a00JeBaHU YeloBeKa
Y )KUBOTHBIX: MASIPUMHBIN TUTA3MOANH, TU3CHTepUiHAsS aMe0a, KOKIUINS U Jp.

MHuorokiierounbie kKuBoTHble. Tunm I'yoku. OOmas xapakTepucThka THUIIA.
Knaccudukanus. 3HaueHue B MpupoIe U MeIULINHE.

Tun kumevyHomosocTHble. OOIIass XapaKTePUCTHKA TUMNA KHUIIEYHOIOJIOCTHBIX
KaK JBYXCJIOMHBIX MHOTOKJIETOYHBIX JKMBOTHbIX. IIpecHoBogHast ruapa. Cpena
oOuTaHus, OCOOEHHOCTH BHEIIHETO M BHYTPEHHErO CTPOCHUS U KU3HEIEATEITbHOCTH.
Hudbdysnas HepBHas cuctema. Paznpaxumocts, peduiekcel. CTpekaTeabHble KIETKU.
Perenepamus. IIpomexxytounblie kieTku. OCOOEHHOCTH KJIETOK MHOTOKJIETOYHBIX
KUBOTHBIX Ha MpuMepe Tuiapbl. PasmHOkeHue ruapel. becrnonoe pa3MHOXKEHHE —




noukoBaHue. [lonoBoe pazmuHoxenue. OmnogoTBopenre. MHorooopasue 1 3HaYCHUE
kuieyHonoJocTHbIX. [Tomunel. O6pa3zoBanue kononuil. Kopamioseie pudsl. Meayssi.

Tun miuockue 4yepBH. XapaKTEPUCTUKA TUIOCKUX YEPBEH Kak MapeHXMMAaTO3HBIX
*KUBOTHBIX. Kitaccudukanus tuna.

benas mianapus kak mpelcTaBUTENb Kiacca pecHuuHble yepBu. Cpenga oOutaHusl.
JIBycTopoHHssE cummeTpus. KoXHO-MyCKyapHbI MemoK. OpraHbl pa3MHOXECHHUS:
SAUYHUKUA, CeMEHHUKHU. CBOOOHOXKUBYIIIUE TIIOCKHE YEPBHU.

[leyeHOUHBIN cOCaJBIIMK KakK IMPEACTaBUTENb Kiacca cocanpuukd. Cpena
oOuTaHus, CTpoeHHEe U nuTaHue. PasMmHOkeHne wu pasBurue. [loHsTHE O
IIPOMEKYTOUYHOM U OKOHYATEIIbHOM X03aHHe. [{ucra.

belunii neneHp Kak MpeacTaBUTENb Kiacca JIEHTOuYHble yepBu. Cpena oOutanws,
CTpoeHue | nuraHue. [oyoBKa, mIelika, wieHUCToe Teno. OTCYyTCTBUE OpraHoOB
nuuieBapeHus. PasmHoxkeHne u  pasBurhe. @PuHHA. [IpOMEXYTOUHBIA XO35UH.
OxoHuaTenbHBIH XO031MH. MHOrooOpa3ue JIEHTOUHbIX 4depBed — CBUHOW LEINEHb,
JlenTen mmpokuil, DXMHOKOKK.

[Ipoucxoxnenue miuockux uepBeil. Ilmockue uyepBu Kkak  BO30yAuUTENH
napa3uTapHbIX 3a00J€BaHUI Y YETIOBEKa.

Tun kpyribie yepBu. XapakTepUCTUKa TUIA Kpyriblx yepBed. Kiaccudukanms
Kpyraeix 4vepBeil. YenmoBeueckass ackapuna. Cpeaga oOutanus. BHemiHee crpoeHwue.
KoxHo-MyckynpHbIA MemoK. [lonocts Tena. Opransl nuinieBapenus. PazMHoxeHne u
pa3Butue. JInunaka. MenuuuHckoe 3HaueHne. Kpyriple yepBH — Iapa3uThl YEJIOBEKA U
#UBOTHBIX. [Iprcnocobnennst k mapazutusmy. bopsda ¢ mapazuTUYECKUMH YEPBIMHU.
Pons K. U. CkpsiObuna.

Tun koabuarsie yepBu. O01Iast XapakTepucTika Tumna. Knaccudukanmus.

JloxeBoi uepBb Kak MpeACcTaBUTEh MAJOIIETUHKOBBIX uepBen. Cpemna obutanus.
Buemnee ctpoenue. Llletunku. Koxxno-myckynbHbil Memok. [Tomocte Tena. Opransl
NUIIEBAPEHU. 3aMKHYTasi KPOBEHOCHas cucrteMa. BrinenurensHas cuctema. HepBHas
cuctema. OKOJIOTJIOTOYHOE HEpPBHOE KOJbLO. HepBHbIE y3nbl — ranrmu. [lonoBas
cucremMa. PazmHoxeHnue.

MHuoroobpasue Koiab4aThiX 4YepBeil. MHOTOIIETUHKOBBIE — HEPEHIa, MECKOXKMUIL
Oco0EeHHOCTH CTPOSHUS MHOTOIIETUHKOBBIX uepBei. [IusBku.

Tun mosmockn. OOmIas XapakTepUCTUKA THUMA MOJUIFOCKH, WM MSTKOTEJIbIE.
Knaccuduxarnmus.

OOBIKHOBEHHBIN NMPYAOBUK Kak MpencTraButens OproxoHorux. Cpepga oOuTaHus u
CTpoeHue npyaoBuka. PakoBunHa. Yactu Tena: TyJoBHIIE, T0JIOBA, HOra. MaHTHS.
Mamntuitnas nonocts. [lutanue. Jpixanue. Jlerkoe. KpoBooOpainienue. PasmHoxeHue.

be3syOka kak mnpeacraBuTesb JBYycTBopuarhix. Cpena oOUTaHUS M CTPOCHHUE
0e33y0oku. @opmupoBanue xemuaykuHbl. [Iutanue. Cudonsl. [pixanue. KpoBenocHas u
BBIJICTIUTEIbHASA CUCTEMBI. Pa3MHOKEHUE, pA3BUTUE JIMYUHOK.

MHoroo0pasue u 3Ha4eHHuEe MOJUTIOCKOB. bproxoHorue Moyuttocku. [[BycTBopUatele
MOJUTIOCKH. ['0JI0BOHOTHE MOJUTIOCKH (KallbMapbl, OCbMUHOTH).

Tun uaenucronorue. O6mas xapakrepuctuka tuna. Knaccudukarmus.

Kiaacc pakooopasubie. Peunoii pak. Cpena ooutanus. OCOOEHHOCTH CTPOCHUS U
KU3HENEATEIbHOCTH.  XWUTHH, HapyXKHbId  ckeneT. [oyoBorpyab,  OpIOLIKO.
BuponsMeHeHnE KOHEYHOCTH: BEPXHHUE YENIOCTH, HMKHUE YEIIOCTH, HOTOYEIIOCTH,



KJICUTHU, XOAWIbHbBIE, OpIoIIHbIE HOKKH. JInHbKa. BHyTpeHHee CTpoeHHe peyHOoro paka.
Myckynatypa. CmemanHas nonocts Tena. [IumeBapurensHas cucrema. KpoBeHocHas
cuctema. ['azoo00meH. JKabpbl — BEIpOCThI KOHEUHOCTEH. OpraHbl BbIICICHUS — 3€JICHbIE
xene3bl. HepBHast cuctema. Opranbl 4yBcTB. Opranbl ocsizanusi 1 000HsAHUs. ClI0KHbIE
dacerounble T71a3a. Mo3anyHOE 3peHUeE.

MHuoroo6pasue u 3HaueHHe pakooOpa3Hbix. Husmme pakoobpasHeie.

Kaacc maykoodpasubie. [layk-kpectoBuk. Cpena oOuTaHus U BHEIIHEE CTPOCHUE.
['onoBorpyns, Opromko. Bocemb mpocTeix r1a3. Bocemb XommnbHBIX HOT. YemrocTw,
Horouemtoctd. [llymamena — opran ocs3anus. SnoButeie xenesbl. [layTuHHBIE
ooponaBku. JloBuast cetb. OxoTta nmayka. [lutanue. Buemnee nuieapenue. Jpixanue.
Tpaxeu u nerkue. KpoBeHnocHas cucrema. PazMHokeHHE.

Mmuoroo6pa3ue naykoB. Ckopnuonbl. Knemm. Cpena obutanus. MHorooGpasue
Kiemed. MeIMuMHCKOe 3HaUYeHUE YECOTOYHOI'0, TAaCKHOro Kieuen. BeceHHe-neTHui
KJIeIeBoM HIedanuT. YecoTka.

Kaacc nacekomble. Ctpoenue maiickoro sxkyka. Cpena oOMTaHHS U BHEIIHEE
ctpoenue. JKecTkue HaakpbUibsa. llepenoHuaTeie KpbUibi. BHYyTpeHHee CTpoeHUE
Mackoro okyka. IlumeBapurenpHass cucreMa. ['ppl3ylmuii poOTOBOW — amrapar.
He3amkHyTas KpoBeHOCHas cuctemMa. JlpIxarenbHas cuctemMa — Tpaxeu. BeiaenurenbHas
CHUCTEMA — MAJIbIIUTUEBBI COCYBI U JKUPOBOE Teso. HepBHAs cuctema U OpraHbl 4yBCTB.
[TonoBas cucrema. PasMHOXkeHHEe HaceKOMBIX. Pa3BUTHE ¢ MOJIHBIM IPEBPALLEHUEM U
HETIOJIHBIM IIPEBPALIEHUEM.

Otpsin 6abouku win yenryekpouibie. CTpoeHue u nopeaeHue 6adbouek. Cocyiuii
potoBoi annapat. Kanmycrauna. Tyrossiid menkonpsa. LllenkoBoacTso.

Otpsin nBykpeuible. KomMHaTtHas myxa. JImkymuid poTOBOM anmapar. 3HA4YCHHE
KOMHAaTHOM MYXH, KaK pa3HOCUMKa HHQPEKIMOHHBIX Oone3Hed. OBojabl. Komapsi.
Kourome-cocymuii poToBoi anmapar. MeaquuuHCKoe 3HaueHue KOMapoB.

Otpsin MEPENIOHYATOKPBLIBIE. I IMmunenmky. Slinexnan. Hae3naukwu.
buonornyeckuii cmocod Mo/iaBieHUs BPEASIIUX YEIOBEKY >KMBOTHBIX. OCBI, IMETH U
MypaBbu. OOIIECTBEHHbIE HAceKOMble. [I4enbl W MmMenn — ONMBUIMTENTH IBETKOBBIX
pactenuid. MenoHocHas muena. JKu3Hp MUenIrHoOn ceMbu. [ phI3yle-nnKyIui poTOBOM
armapart. 1lonp3a muen.

OTpsili KECTKOKPBUIbIC: 00XbU KOPOBKH, KYXKENHUIIbI, HABO3HUKU U Jp. OTpsia
MPSMOKPBLJIBIE: TIEPEJIETHAS CapaHya, Ky3HEUHKHU, CBEPUYKH.

MHuoroo0Opa3ue HacekoMmblX. Biim, Onoxu — mapa3uThl 4YeloBEeKa M KUBOTHBIX.
MeaunuHckoe 3HaueHue ONoX, BIIEH M JAPYrMX HaceKoMbIX. Hacekomble — BakHOE
3BeHO B 1emsax nutanus. [louBooOpa3zyromas poiab HaceKOMbIX. ONbUTUTENN PACTEHUM.
OpomaiiHeHHbIe HacekoMble. Hacekombie — 1a00paTopHbIe dKUBOTHBIE.

Tun uriokoxkue. Ob6mas xapakrepuctuka tumna. JlyaeBas cummetpusi. Bropuynsrii
port. [IpencraBurenu.

Tun xopaosble. ['maBHble 0COOCHHOCTH THMa XOpAOBBIX. Knaccubukanusa Ttuma
XOPJIOBBIX: TOATUI OO0OJOYHWKH (TIPEICTABUTENN), MOATUN OecuepenHbie, MOATHIT
YepemHble WM TMO3BOHOYHBIX. OOmmMe YepThl MO3BOHOUYHBIX KWUBOTHBIX. 3HAYCHUE
ITIO3BOHOYHBIX.

Kuaacc sanunernuku. JIaHIeTHUK — HU31IEE XOPA0BOE xKUBOTHOE. Cpena ooutanus,
BHEIIIHEE U BHYTPEHHEE CTpOeHUE. Pa3MHOkeHuE.



Hapkaace puidbl. Peunoit okynb. Cpena oOMTaHMST M BHELIHEE CTPOCHHE.
ITokpoBel Tena u okpacka. Ckener okyHs. [IumeBapurensHas cucrema. JlpIxarenbHas
cUCTeMa. 3aMKHyTas KpOBEHOCHas cuctema. BwigenurensHass cucremMa. OOMeH
BemiectB. HepBHas cuctema. Opransl uyBcTB. [loBenenue. ['00BHOM MO3T: NEpeaHUN,
IIPOMEKYTOUHBIM, CPEIHUA MO3T, MO3KEYOK M MPOAOJIroBaTsli MO3r. CIIMHHOM MO3T.
Oprassl 3peHus — rja3a, Opraibl CilyXa, OpraHbl BKyca, OCSI3aTeIbHbIE YCUKH, OOKOBas
auaus.  Peduekcor pri0.  BpoxxaeHHble U ycioBHbIE peduiekchl. PazmHokeHue.
Hapyxnoe omnonotBopenue. Hepect. Pa3zButue. 3ab6ora o motomctBe. MHOrooOpasue
pBIO.

Knacc XpsmeBbie peiobl. OTpsin akymnbl. OTpsii CKaThl. DJIEKTPUUYECKHUE CKATHI.
JKuBopoxneHue.

Knacc Koctabie poiobl. Otpsinm oceTpoBblie. Otpsing  kaprooOpasubie. OTpsia
cenpaeoOpasuble.  Otpsiny TpeckoBble.  Otpsig kucrenepsle.  JlaTumepus.
JBosikonpliane pbiObl. IlpecHOBOJHBIE KHUCTENEphle — MPEAKH 3E€MHOBOJIHBIX.
Xo3saiictBeHHOe 3HaueHue pbi0. IIpombicen pbiObl. OxpaHa phIOHBIX —3aIacoB.
HckyccTBeHHOE pa3Besienne pouio. [IpynoBoe X035HiCcTBO.

becuenroctHeie. Kpyrinoporsie. MukcHMHAa 1 MUHOTA — TUIIBI TUTAHUS.

Kimace 3emMHOBOOHBIE. XapaKTEpUCTUKA 3E€MHOBOJHBIX KaK IO3BOHOYHBIX
JKUBOTHBIX, CBSI3aHHBIX KaK C BOJIOM, TaKk W ¢ Ha3zemHou cpenou. Jlsrymku. Cpena
oOutanusa. BuemHee ctpoenue. BHyTpeHHee cTpoenue nsarymku. llumieBaputenbHas
cucrema. JlpIxaTtenpHas cucreMma. 3Ha4eHUE KOKM M Jerkux. KpoBeHocHas cucrema.
Bonpmiold kpyr kpoBooOpaieHus. Manbiii Kpyr KpoBooOpanieHusi. OOMeH BEUIECTB.
Cnsuka. HepBHas cucteMa ©  oOpransl  4yBCTB. Pa3MHOXEHHE, pa3BUTHE U
MPOUCXOXKJIEHUE 3EMHOBOJHBIX. Pa3zButne. MHoroo6pasue 3eMHOBOIHBIX. OTpsif
OecXBOCTbIC: JIATYIIKH, ka0bl, KBakiIu. OTps XBOCTaTble: TPUTOHBI, CallaMaHAPBI.
3Ha4YeHHE 3€MHOBO/IHBIX.

Kaace npecmbikaommecsi. XapakTepUCTHKA IMPECMBIKAIOIIMXCS KAaK HAa3€MHBIX
no3BoHOYHBIX. [IppITKas simepuna. Cpeaa oOuTaHus U BHEIIHEE CTpoeHue. BHyTpeHHee
ctpoenne. Ckenetr. Opransl apixanus. Opransl numieBapeHus. CepaeuHo-coCcyaucTas
cuctema. Opransl BoiaeneHus. [lonossle opransl. HepBHas cucrema. Opransl 4yBCTB.
Pasmuoxxenne. BryTpennee omnonmotBopenue. Perenepamus.  MHoroo6pasue
npecmbikatomuxcs. [Ipucnocobnenne k ycnoBusMm oOutanus. Otpsin Yemryituateie:
amepunbl, 3Men. JluHpka. SnoButeie xkene3bl. Otpsan yepenaxu. [lannups. OTpsin
kpokonuinel. [Iponcxoxnenue npecMbikaromuxcs. [IporpeccuBHblE 4epThl pa3BUTHSL.
PacuBeTr u BbIMHUpaHuE ApPEBHUX NpecMbIKaromuxcsi. OCBOeHHe BCEX cpei OOMTaHUs.
«31oxa IMHO3aBPOB» B UCTOPUH 3EMIIH.

Kanace nruubl. XapakTepUCTHKA OTUL KAK IMOKPBITHIX IMEPHSIMU TEILIOKPOBHBIX
KUBOTHBIX, MPHUCIOCOOIEHHBIX K MoyieTy. OCOOEHHOCTH BHEUIHETO CTPOCHHUS MTHII.
Cuspiii ronmyOb. Cpena obutanusi U BHelIHee crpoeHue. llepenHue KOHEYHOCTH —
kpbubs. [lokpoBel Tena. KontypHoe nepo: ctBos, porosbie 0opoaku. [lyxoBeie mepbs.
Jluapka. OCOOEHHOCTH CTPOEHHS CKeleTa MU MycKynaTypsl ntui. OcoOeHHoCTH
BHYTPEHHETO cTpoeHus ntul. llnmesBapurensHas cuctema. JKemyaoK: jKeJIe3ucThl 1
MYCKYJIbHBIA OTAenbl. CKOpocTh nuiieBapeHus. [locTosiHHas BbICOKas Temmeparypa.
Oprasbl BbIICIECHHUS W pa3MHOXeHUs. [lpixarenpHas cucrema. Jlerkue, BO3AYILIHBIC
MewkH. JIBoitHoe npixanue. KpoBeHocHas cucrema. Opransl 4yBcTB. HepBHas cucrema.



Cnoxunoe mnoBenenue. PasmuoxeHue. CrtpoeHue sidna. Pa3BuThe 3aposliia.
Hacwxupanue. Ob6pazoBanue mnap. ['He3nmoBaHue. BriBo/KOBBIE M THE3J0BBIC MTHIIBI.
3abora o moromcTBe. IIpHCHOCOOIEHHOCTh NTHUIl K CE30HHBIM SIBJICHHUSM MPHUPOIBI.
Ocemnbie nTunpl. [lepeneTHble NTULBL: YTKH, JI€OEIU, COJIOBbU, WBOJITU, CTPHKH.
[Tpuunnsl  mepeneroB. CrnocoObl OpPUEHTHUPOBAHUS NTHI BO BpeMs TEPEIETOB.
[Tpoucxoxnenne u oOmue uepThl NOTUL. YepThl CXOJACTBA MEXIy NTHIAMH U
IpeCMBIKAIOIMMuUcA. Paznuuue Mexay NTUIAMU U MOpecMbIKaromumucs. [IpeBHue
ntuibl. Apxeontepukc. [ltunsl neca. Otpsaa Hsatner: nectpoiit naren. Otpsg Kypunesie:
psA0duMKu, TerepeBa, TIiyxapu. Jukue Kypbl. XuiiHble OTUOBL. OTpsa JTHEBHbBIE
XUIIHUKU: COKOJIbI, KOpUIyH, Tpu(bl, opibl. Otpsan CoBbl: COBbI, (PUIMHBI, CHIYH.
BogomnaBatonme nrtunel.  [Ipucnocobnenuss k  ycnoBussiM  obOutanus. Otpsfg
['yceoOpasnbie: yTkH, rycu, nedeau. Otpsia [luareunsl. [ITHIIBI OTKPBITHIX IPOCTPAHCTB
cyum. YcioBus oOuTaHUs B OTKpBITHIX mnpoctpaHcTBax. Otpsan XKypasmu. Otpsin
Hpodsr. Otpsn CrpaycooOpaszusie. I[ltuibl  KynbTypHbix JanamadToB. OTpsin
Bopo6sunsie. Ponb nitun B npupoje u xu3Hu yenoBeka. Oxpana nrull. [ItumeBonctso.
Pa3Benenue nomamnux nrui. [1opoasl cenbCKOX031HCTBEHHBIX ITHII.

Kiaace muexonuraromme. BremHee crpoeHne MileKONUTAOMMX. [IOKpOBBI:
BOJIOCSHOM TIOKPOB — OCTb, NOAIIEPCTOK. CallbHBIE JKENE3bl, ITOTOBBIE JKEJIE3BI,
mieunble kene3bl. Ckener. uddepeHunpoBannbie MblIIIbl. BHyTpeHHEe cTpoeHue
MJeKonuTarmux. PoTtoBas mnonocth, s3bIK, auddepeHurpoBaHHble 3yObl: KOpHH,
JNEHTUH, SMallb. Pe3lpl, KIbIKH, KOpeHHble 3yObl. [lumieBapurenvHas cucrtema.
Myckynucrasi neperopojka — nuadparma. Opranbl aeixanusi. CepaedHoO-COCyaucTas
CUCTEMA: YEThIpEXKAMEpPHOE cepAle, ABa Kpyra KpoBooOpaiieHus. BwiaenutenbHas
cucremMa. Opranbsl pa3mHoxeHus. [lmanenta. HepBHas cucTtema: TOJOBHOM MO3T,
W3BWJIMHBI, KOpa OosbliuX mosymapuil. Opranbl 4yBCTB: OOOHSIHUE, CIIyX, 3pEHUE,
OCsI3aHUE U BKYC, oprad paBHoBecus. [loBeneHne miekonutaronux. PasmMHoxeHune n
pa3sBUTHE MIICKONMTAKOMNX. SANUEKIaayme, WM IEepBO3BEPU. YTKOHOC, €XHUIHA.
CyMuarsle. [LmanenrapHsie. bepeMeHHOCTB. BckapmnuBanue MOJIOKOM.
[Tpoucxoxaenne MiaekonuTarmux. CXoICTBO U pa3andMs MEX1y MICKOIUTAIOIUMU U
npecMbIKaromumucs. MckomnaeMple Mpeakd MIEKONUTAIOMIUX — 3BEpO3yOble SIIEpHI.
Otpsan HacekomosiniHble — HaubOosee APEBHUE W NPUMUTHBHBIE M3 TUIALICHTAPHBIX.
3emuepoiiku. OOBIKHOBEHHBIM KpoT. OOBbIKHOBEHHBIM e€x. Otpsin Pykokpbuibie —
KpbuiaTble MiiekonuTaroume. ['pbi3yHbl. OCOOEHHOCTH cTpoeHust 3y0oB. OTpsf
I'PBI3YHBI: JOMOBBIE€ MBIIIN, KPbICA, XOMSIK, TTOJIEBKU. 3HAYEHUE TPHI3YHOB B MPUPOJIE U
s genoBeka. Otpsip 3aiiieoOpasnsie. 3aiipl. Kponuku. Otpsa Xuniasie. CeMencTBo
Bomupn. CemeiictBo Komausu. CemeiictBo Kynpu. CemeiictBo Mensexbu. Mopckue
miekonuTatomue.  Ilpucnocobiienne  MIEKONMUTAOMUX K KU3HHU B BOJE
(BTOpr4HOBOJIHOCTH). OTpsin JlacToHOTHE: TPEHJIAHJICKUN TIOJIEHb, MOPCKON KOTUK,
mopk. Otpsin KurooOpasueie. Cunmii KuT. Ycartbie KUThL. lenbunbl. 3yOaTeie KUTHI.
Kamanor. KomnbiTHeie Maexkonutaromue. Otpsan  [lapHokonsiTHble.  XKBauHble
NAapHOKOMBITHbIE. MHOrOKaMepHbI KENIyAOK: pyOel, ceTka, KHHUXKKA, CbIYYT.
CemeiicTBo oneHeil. HexxBauHble MapHOKOIBITHBIE — CBUHOOOpA3HbIE MIIEKOIUTAIOIIHE.
Otpsin HenmapHokonbiTHbIE. JlMKas j1om1a b, HOcopor, Tanup U Ap. Otpsa Mo3osieHorue
— Bepomoa. Otpsan xob6oTHbie — ciioH. Otpsin [lpumartel. O6e3bsiHbl — Hanbosee
BBICOKOOPIaHU30BaHHbIE  KUBOTHbIE. UenoBekooOpa3Hbie  00€3bsSHBI:  TOPUILIA,



OpaHTyTaHI, IIUMIMaH3e. bIM30CTh YemoBeKa U  4YeJIIOBEKOOOpa3HbIX 0O0E3bsH.
Miekonuraromue, HMX 3HAYCHUE M OXpaHa. Poip MIEKONUTAIOIIUX B MPUPOJE.
3HaYeHME MIICKOMUTAIOIINX ISl YEJIOBEKA.

Oprasusm 4eJIOBeKa U ero 310poBbe

AHaToMusA U QU3MOJIOTHA YeJIOBeKAa. AHATOMHS YEJIOBEKA — HayKa, U3ydarolas
CTPOEHHUE YeJIOBEYECKOro Tena. PU3noorus 4enoBeka — HayKa, u3ydaromas (pyHKIuu
YEJIOBEUYECKOr0 OpraHu3Ma M €ro OpraHoB. Metonsl u3ydeHus. OpraHbl U CHCTEMBbI
opranoB uejoBeka. OCHOBHbIE (PU3UOJIOTUYECKUE CUCTEMBI OPraHOB ueioBeka. CBs3b
MEXIy CTPOCHHEM U (DYHKITUSIMU OPTaHOB.

Tkanum opranusma yegoBeka. OrnpeneneHue NOHATAA TKaHW. [KaHM:
SIUTENNAIbHAS, COCJAUHUTENIbHAA, MBbIIICUYHAsl, HEpPBHAA. ONUTEIHAIbHBICE U
COCJIMHUTENbHbIE TKaHU, MX CTPOEHHUE, pacrojokeHue, (GyHKUUU. MBIlIeyHble U
HEpPBHBIE TKaHW, WX CTPOGHHE U CBoicTBa. Bo30yaumocTb, MTPOBOIUMOCT,
COKPAaTUMOCTb. Pa3HOBUIAHOCTM MBIIIEYHOM TKaHM: TIJIAAKas, IOIEPEYHO-II0JI0caTas
CKeJIeTHas, TomepeyHo-noiocaras cepaeuHas. Pacnonoxxkenue u dynkuuu. HepBHas
TKaHb: HEUpOHBI, Heporaua. CTpoeHne U QyHKIMU HEWpOHA: TENO, NEHIPHUT, aKCOH.
HepHoe BosokHo. Cunanc. Penentop. YyBCTBUTENbHBIE, HCIOJHUTEIbHbBIC
(MoTOpHBIE), BCTaBOUHBIE HEelpoHbl, HepBHBI nmmnynbc. [IpoBeeHue Bo30yx)aeHuUs 110
HEHUPOHY.

Perynsiumsa (ynkuumii B opranusme. Peduextopnas perynsuusa. Pediekc wu
pediekTopHas ayra. PediekTopHbie LIEHTPHI.

Hentpanbupiii. U nepudepuyeckuil oTaenbl HEepBHOW cuctembl. lleHTpanbHas
HEpBHAs CUCTEMa: TOJIOBHOM MO3T, cMHHOUM MO3T. [lepudepudeckas HepBHaAs CUCTEMA:
HEpBHBbIE Y3IlIbl, HEpBBL. be3ycnoBHO-pedeKkTopHass U YCIOBHO-pedieKTOpHAas
perymsius. ['ymopaneHas perymsius QyHKIUI B OpraHu3Me.

OnopHo-IBUraTe/ibHAs CHCTEMA.

3HaueHUE OTOPHO-IBUTATEIBLHON CHCTEMBbI, ee cocTaB. Ckener W ero (yHKIIHUH:
ONOpHAs, 3al{MTHAS, JBUTATEIbHAs!, KPOBETBOPHASI, IETIOHUPYIOLIASL.

XHUMHUYECKHI COCTaB KOCTE€W (HEOpraHMYeCKMe ¢ OPraHUYeCKHUE BEIECTBA):
KapOOHAT KaJbIHs, CyIb(daT KalbIKs, OCCEHH, KOJIJIareH.

MHUKPOCKONIMYECKOE CTPOCHHE KOCTH. MAaKpOCKOIIMYECKOE CTPOCHHUE KOCTH:
HAJKOCTHUIA, KOMIIAKTHOE BEIIECTBO, r'yO0YaTOE BEIIECTBO, KPACHBIM KOCTHBIA MO3T,
KENTHIA KOCTHBIM MO3r. Tumbl KocTel: TpyOdaTble KOCTH, ryOuaTble KOCTH, IMIIOCKUE
KOCTH.

Ckener denoBeka. OyHKIMU ckenera. Yepern: Mo3roBou v TuieBoit otaenbl. CKeneT
tynoBunia. [lo3BoHounuk. Ilo3BOHOK: Teno, ayra, oTpocTkH. 1103BOHOYHBIN KaHaI.
N3rubpl MO3BOHOYHMKA: IICHHBIM, TPYAHOM, MOSCHUYHBIM, KPECTHOBbIN. ['pymHas
KIeTKka, pedpa, rpyauna. Ckener BepxHed KOHedyHOCTH. [lnmedeBoil mosic: jomartkw,
kitouniibl. Ckener cBoOOAHOM BepxHeW KOHEYHOCTH. CKeleT HMKHUX KOHEYHOCTEH.
[Tosic amxHUX KOHEUHOCTEH. TazoBwie kocTu. CkeneT CBOOOAHON HUKHEH KOHEYHOCTH.

Coenunenue  kocteil.  HemopgBrkHble — COEAMHEHUS:  IIOB,  CpacTaHHE.
[TonynoasmxHoe coeauHenue. IlonBuxxHoe coennHenne — cycraB. CTpoeHue cycrasa:
CyCTaBHasl sIMKa, CyCTaBHas I'OJIOBKA, CyCTaBHOM Xpsilll, CyCTaBHas CyMKa, CyCTaBHas
KUIKOCTh. DYHKIIMU CyCTaBOB. BUbl CycTaBOB.




Mpbibel. MUKpOCKONIMYECKOE M MAKPOCKOITMYECKOE CTPOCHUE MBIIIL. MBbIIIEeUHbIE
BOJIOKHA. DBpIOIIKO, CYyXOXWJIHS, TOJOBKHM, XBOCThl Mblmm. PDacuus. Meplmsl-
CUHEPIUCThl W MBIIIIBI-AHTATOHUCTBL. MBIIIIBI TEJIA: MBIIIIBI TOJOBBI, MBIIIIBI
TYJIOBUILIA MBIIIIBl BEpXHEW M HIDKHEW KoHeyHocTdu. PabGorta wmbpimi. Ilonarue o
JBUTATEJIbHOW €IMHUIIE MBIIILBI. JHEPreTUKAa MBIIICYHOTO COKpaleHus. Perymsauus
pabOThI MBIIII- AHTATOHUCTOB. 3HAUYCHUE (PU3WYECKUX yMPaKHEHUN B (OPMUPOBAHUU
CUCTEMBbI ONIOPHI U JBWKECHUS. JIMHAMUUYecKasi U cTaThdeckas padoTa.

YTomnenue, mpuunHbBl yTOMJICHUS Mbl. [unogunamus. IlocnenctBuss u
npodrmiraktuka rtunoguHamuu. QOcanka. Tunm w  cTemeHW HAPYIICHUS OCAaHKH.
[IpenynpexaeHue U JIEUCHHE IIOCKOCTOMUA. YIIHObL. llepenoMbl: OTKPBITHIN,
3aKphIThId. PacTsbkenune cBsa3ok. BwiBuxu cycrtaBoB. IlepBas momoins npu ymmoax,
repesioMax KOCTEe U BbIBUXaX CyCTaBOB.

HepBHasi cucrema. 3HaueHwe HepBHOU cuctembl. (OOecrieueHre HEPBHOM
CUCTEMOW MOCTOSIHCTBA BHYTPEHHEW cpenbl opraHu3ma. CTpOCHHE HEPBHOW CUCTEMBI.
YacTu HEpBHOW CHUCTEMBI: IIeHTpalibHas U Tnepudepudeckas. benoe BemecTBo mo3ra,
HEPBHBIE BOJIOKHA.

Crnunnort mosr. CtpoeHue crnuHHOTO Mo3ra. OOosoykd Mo3ra: TBepaas,
nayTuHHas, Msrkas. CHOUHHOMO3TOBas JKHAKOCTb, €€ 3HaueHwe. Bocxondmue u
HUCXOAAIIUE HepBHBIC TyTH. PeduiekTopHas u npoposimas GyHKIuU. CBsI3b CHUHHOTO
MO3ra € TOJIOBHBIM.

Crpoenue u (QyHKIMH TOJOBHOro Mo3ra. OTAenbl TOJIOBHOTO MO3ra: MepeHUid
MO3T, CPEAHUW MO3l, 3aJHUKA MO3T. 3aJHUKM MO3I: MNPOJOJIrOBaThId MO3I, MOCT,
MO3xk€40K. CpelHMil MO3r: YETBEPOXOJIMHSI M HOXKKM Mosra. IlepenHuii Mo3r:
MPOMEXKYTOUHBIA MO3T, mojymiapusi 0oJbiioro mosra. Cteos mosra. [IpomonroBaThiii
MO3T — cTpoeHue, PpyHKuuu. Mo3xkeuok — crpoeHue u ¢GyHkuuu. CpeaHuil MO3T.
Peruxynsipuass Qopmanusa. IlpomexyTounsiii  Mo3r, ero ¢GyHknun. Tamamyc.
['mnoTtanamyc. Ilomymapust rojgoBHoro mosra. Cepoe u 0esoe BEIIECTBO T'OJOBHOIO
mosra. Kopa, ctpoenune u pynkmuu. Jonu: noOGHas, TeMeHHas1, 3aThUIOYHASI, BUCOYHASI.
JIumOuueckas cucrema. Ctapasi 1 HOBast Kopa.

[lepudepuyeckas HepBHas cucreMa. PazneneHue mnepudepuyeckod HEPBHOU
CHUCTEMbl HA COMATHUYECKYI0O U aBTOHOMHYIO (BeretaTuBHY0). ComaTHdeckass HepBHas
cucrema, e¢ (QyHkuuu. BereraTuBHas HEpBHas CHUCTEMa: CHUMIATH4YecKass U
napacumnaTtuyeckas. Poyib BereTaTUBHOM HEPBHOW CUCTEMBI B PETYJSIIUU (PYHKIUN
OpraHu3Ma.

Opranbl  yyBcTB. AHanau3atopbl. CTpoeHHEe U (DYHKIMM aHAJIM3aTOPOB.
PeuenTopbl. 3HaueHUE aHAIM3aTOPOB.

3pUTENbHBIN aHAM3ATOP: 3PUTEIBbHBIA PELENTOp, 3PUTEIbHBIA HEPB, 3PUTEIIbHBIM
IIEHTP B KOpe OONBIMX Moymapuii. 3HaueHue 3peHus. [lomokenne u cTpoeHue riasa.
['ma3aunpel, rnasHeie s0moku. Beku, pecHunbl, OpoBu. Crnes3Has xenes3a, CIE3bI.
benmounast o6onouka (ckiepa), porosuria. Cocyaucras o6onouka. PamgyxHast 060s1049Ka.
Ceruarka. Xpyctanuk. CTekynoBuaHOE Teno. XOJ Jydel uepe3 MpO3payHylo cpeny
rnaza. CTpoeHue ceTyaTKu: MajJoyKd, KOJMOOYKH, Kenroe maTHo. (Cremoe MTHO.
bunokynspHoe 3penue. [ urnena 3penus. ban3opykocTh, JanbHO30PKOCTb.

CnyxoBOoM aHalM3aTOp: CIYXOBOM pELENTOp, CIYyXOBOW HEpB, Kopa OOJIbIIMX
nonywapui. 3HadeHue ciayxa. CrpoeHue oprana ciyxa. HapyxkHoe yxo: ymiHas



pakoBuHa, cinyxoBoi mpoxona. CpemgHee yxo. bapabannas nepenonka. bapabannas
1o0cTh. CIIyXOBbIE KOCTOUKH: MOJIOTOYEK, CTPEMEUKO, HAKOBAJIbHS. BHYyTpeHHEe yXoO.
Koctubiii nabupunt. Ynutka. ['uruena opraHoB ciyxa. BecTuOynsipHblii ammapar.
Opransl paBHOBECHS.

MpebimeyHoe 4yBcTBO. KokHasi 4yBCTBUTENBHOCTB: TAKTWUJIBHOE  YYBCTBO,
BuOpannoHHoe 4yBcTBO. Ocszanue. O6ousiHue. OOoHATENbHBIE perenTopbl. Oprax
BKyca. BkycoBsie cocoukn. BkycoBsle penentopsl. BkycoBas 30Ha.

Boiciiass HepBHast JesATesibHOCTH. IloBenenme. Ilcuxmka. Bricmias HepBHas
nestenbHocTh (BH/). 3acnmyru .M. CeuenoBa u W.II. IlaBmoBa B (popmupoBaHuH
yuenust o BH/I. Bpoxxnennbsie u npuoOpereHHbie pediekcsl. TopMoKeHHE YCIOBHOTO
pednexca. PopMbl TOPMOKEHUS: LIEHTpalbHas, BPOXKJEHHAsA, YCIOBHAs, BHELIHSS.
VYyenne A.A. YXTOMCKOro o JOMUHaHTE. BpoxaeHHbIE U IPUOOPETEHHBIE TPOIPAMMBI
noBeneHus. MHCTHUHKTBI — 1enouyka Oe3ycloBHBIX peduiekcoB. Paccynounas
nesitenibHOCTh. COH U cHOBHIeHUs. PuTMm cHa u 0oapcTBoBaHus. Da3bl cHA: MeAJICHHAs,
obicTpast. CHoBuzeHus. Peub. f3pik. Ponb peun B pa3BUTHUM BBICHIMX NCHUXUYECKHX
¢ynkiuii. I[lo3HaBarenbHble mpomecchl. OwmpynieHue u  Bocrnpusitue. [laMAts:
IPOU3BOJIbHAS, HENpOW3BOJbHAs. BooOpaxenue. MbpllieHre:  CUTyallMOHHOE,
HNOHATUIHOE. OMoIMH. DMounoHalIbHble peakiuu. Hactpoenue. CoctosHue addexra.
Baumanue. BHemHee nposiBIeHNE BHUMAHUSA. TEeMIIEPAMEHT: MEJIAHXOJIUKH, XOJIEPUKH,
CaHTBUHUKH, (DJIErMaTHKU.

BuyTpennsia cpepa opranusma. [loHsTHE O BHYTpEHHEH Cpene OpraHHU3Ma.
KpoBb, TkaHeBasi *KUIKOCTh, JuM(pa. 3HaueHUE BHYTpPEHHEH cpenbl. TpaHcmopTHas
¢bynkuus. I'ymopanbHas cBsi3b. 3amurTHas (yHKuMs. KOMIOHEHTH KpOBH: Iia3ma,
(dbopMeHHbIE AJEMEHTBI (IPUTPOLMUTHI, JIEUKOIUTHI, TpoMOouUThl). CocTaB TKaHEBOU
xuakoctu. Jlumpa, cocraB muM@psl. OTHOCUTENBHOE MOCTOSIHCTBO BHYTPEHHEN Cpebl.
['omeocTaTuueckas GyHKIMS BHYTPEHHEH Cpeibl OpraHu3Ma.

CoctraB kpoBu. KposeTBopenue. KommnoHeHTbl mia3mbl. ['pynmbl  KpOBH.
[lepenuBanue KpoBH, JOHOPHI, PELUITUEHTHI. Pe3yc-hakTop. DpUTPOLMTHI, CTPOECHUE U
¢bynkun. ['emornoOuH, €ro pojb B TPAaHCIOPTE KUCIOPOJAa MU YIJIIEKUCIOro Tasa.
TpoMOOIMTHI, CBEPTHIBAOIIAS cUcTeMa KpoBU. JlelkouuTsl, TumMdoruTel. UMMyHUTET.
3amuTHBIe Oapbepbl opranu3ma. OtkpeiTHe (aronmuroza M. WM. MedHHKOBBIM.
NmvmynHas cucrema. T-nmum@ouutsl, B-numdonutsl, antutena. Mcrtopust u3o0OpeTeHus
BakiuH. J. Jlxennep. JI. Ilacrep. [IpuBuBku. M3rotoBneHue ae4eOHBIX CHIBOPOTOK.
Buael  uMMyHMTETa:  BHJOBOM ~ MMMYHHUTET,  HACJEACTBEHHbIA  MMMYHHTET,
NPUOOPETEHHBIM UMMYHUTET. AJIEPTHs, AJUIEPreHBI.

TpancnoprHas cucremMa OpraHmsma YyeJ10BeKa. KpoBooOparenue,
mumpooOpamienne. Opranbl KpoBeHOCHOM cuctembl. Cepaile, aopra, apTepuu,
KPOBEHOCHBIE KamWUISPbl, BeHbl. Opranbl TMM(PaTHYECKON CUCTEMbI: JTUM(paTHUECKHUE
y37bl, TuM(paTudecKkue cocynbl U Kamwuisipbl. CTpoeHHe apTepuil, KanwuIsipoB, BEH,
IUM$PaTHUYECKUX COCYIOB.

Kpyru  kpoBooOpaiieHusi:  OONbLIOW  KpPYyr, Maiblii  (JIETOYHOM)  KpYT.
KpoBooOpamienne B cepaiie.

Crpoenue u pabota cepauna. Muokapa. Oxonocepaeunas cymka. Kiamansl cepaua:
CTBOpUaThie, moNayayHHble. (OCOOEHHOCTHM CEpAEYHON  MBIIIbL. ABTOMATHU3M.
CeplieuHbIil HUKIL: COKpAIlCHUE, Nay3a. Peryisus cepeuyHbIX COKPALLICHU.



JIBr>keHue KpoBU IO cocylaM. AprtepuanbHoe naBieHue. CKOpoCTh KpPOBOTOKA.
[Iynec. Pacnpenenenme kpoBu B opranusme. llognepkaHue MNOCTOSHCTBA
apTepualbHOTO AaBieHus. HapymeHnne aprepruanbHOro 1aBICHUS.

I'uruena cepaedyHo-coCyauCTOM cucTeMbl. [lpaBuina TpPEHHUPOBKU CEPIIEYHO-
COCYIUCTOM cuUCTeMbl. 3a00JIeBaHUSI CEplIeYHO-COCyAUCTOM cucteMbl. [locienctBus
runoguHaMui. [lepsast moMonis Mpu KpOBOTECUEHUSIX.

JlpIxaTeqibHasi cucTeMa. 3HAuYeHHE JbIxaHWs. JIeroyHoe JbIXaHHWE, TKaHEBOE
neixanue. ['a3000MeH, Temmoperysmus, rojiocoodpasoBanue. CtpoeHue U QyHKIHH
OpraHOB [bIXaHUs Yy 4eJIoBeKa. [[pixarenbHble myTH. BepxHue nabIXaTeabHBIE ITyTH:
HOCOBasi M POTOBAs IOJIOCTH, HOCOTJIOTKA, TJIOTKA. HybKHHME nAbIXaTenbHbIE IYyTH —
ropTaHb, Tpaxes, Opouxu. Jlerounsie anbBeosbl. Jlerounas miepa. CTpoeHrne HOCOBOM
nosioctd. OOoHsTENbHBIE KIETKA. DYHKIMM BEPXHUX JBIXATEIbHBIX ITyTEH.
Nudexkunonnbie 3a0051€BaHUs, PACHPOCTPAHSIOIIMECS BO3AYLIHO-KAlEIbHbIM ITyTEM.
['opranp — opran rosocooOpazoBanusi. ['omocoBbie cBsi3ku. CTpoeHHE Tpaxeu u
TJIaBHBIX OPOHXOB.

Jlerkue. Pacnonoxenue userkux. Jlerounas meBpa. IlpucreHouynas 1uieBpa.
[IneBpanbHas mMOJOCTh. AJbBEONBI (JIerouHble My3bipbku). Juddysus ra3os.
["a3000MeH B nerkux. TkaHeBoe AbIxaHHE. YUYacTHE FeMOIVIOOMHA B TPAHCIIOPTE I'a30B.
MexaHn3MBl JIETOYHOrO JbpIXaHWs. JlpIxarenbHble JABMKEHHS. BHOX ©  BBIIOX.
MexpeOepHbie MbILIIbL, quadparma. JKu3HeHHas eMKOCTb Jierkux. HepBHas perymnsius
IbIxaHusl. J[pIxaTenbHBIM LEHTp. 3alluTHbIE JbIXatelibHble pediekchl. UYuxanue u
Kauenb. [ 'ymopanbHas peryisuus IbIXaHusl.

TpaBMbl U Oosie3HM OpraHoB JeixaHus. llepBasg momompb U MPOPHUIIAKTHKA
3a00J1eBaHUM JbIXaTeNbHbIX MyTel. JleficTBUE KypeHHs Ha OPTaHbl AbIXaHUS.

IInmeBapureabHas cucrema. IlumeBapenme. Iluma — MCTOYHHMK SHEpruu U
CTpouTeIbHOTO Marepuana. lIlmactuueckuit  oOMeH. DHepreTHYecKui  OOMEH.
[TumeBapenue. Opransl nuieBapeHus. [InieBapuTeIbHbIE KEJIE3bI.

[TumeBapenue B poOTOBOM mMojocTH. MexaHuWdeckas M XMMHUYecKas oOpaboTka
numm. CIaloHHBIE Kelle3bl, UX y4yacThe B nuiieBapeHuu. CTpoeHHe 3yOOB: KOPEHbD,
1Ieiika, KOpOHKa, ACHTHH, 3yOHast 3Maiib. Pe3Iibl, KIbIKU, KOpEHHBIC 3yObl. 3a00JIeBaHMS
3y6oB. Kapuec, mynenut. Ctpoenue nuuieBoa. Ilepexo nuiy B xemy10K.

Crpoenne  xenynka. IlumeBapenme B xenynke.  JKenmyoodHbIi  COK.
[TumeBapuTenbHbie HEPMEHTHI.

[InmeBapenue B kuimeyHuke. DOyHKIMM TOHKOIO W TOJICTOTO KHILIEYHHUKA.
[Ipucrenounoe mnuieBapeHue. Kuiieunsle BOpPCUHKH. BcacblBaHME MNHUTATENbHBIX
BemiecTB. [leyenr u ee ponb B opranuszme. XKemub. BripaOoTka »keadu, MOYEBHUHBI,
rimKoreHa. Toscrast kumka. MUKpOOpraHu3Mbl KHIIEYHUKA. ATIIIEHINKC.

HepBuas perymsmus numeBapenus. Pa6oter W.II. TlaBnoma. ['ymopanbHas
pEryJsiiys NUILECBAPEHUS.

Kumeunsie nHpEKMm 1 UX IpeIynpekIeHue.

O0men BemecTB u JHeprum. IlogroroBurenvHas Qa3za oOMeHa BEIIECTB.
[TnacTryeckuii 1 SHEPreTHYECKU OOMEH.

Obmen opranundyeckux BemecTB. OOmeH OenkoB. @DYHKIHMH: CTPYKTYpHO-
IJIaCTUYECKasi, OMIOPHAsl, KaTAIMTUYECKas, 3alllUTHAs,, TPAHCIIOPTHAs, aHTUTOKCUYECKas,
DHEPIreTUYECKas. O6men KHUPOB. OyHKINH: CTPOUTENIbHO-TIACTUYECKAS,



peryisiTopHasi, TeIUlo3allluTHasA, HHepreruueckas. OOMeH yriieBojoB. DYyHKIUU:
CTPYKTYpPHO-IJIACTUYECKAs, 3allIUTHASl, UCTOYHUK SHEPTUU.

O6men Heopranmueckux BemiecTB OOMeH Boasl B opranusme. (OOMeH
MHUHEPAJIBHBIX COJIE. MaKpO3JIEMEHThI, MUKPOJJIEMEHThI. 3HAUEHUE KAJIbIUS, MAarHus,
Kalus, HaTpHs, pocdopa, XJopa, xKeye3a, Meu, KoOaabTa JJis OpraHu3Ma YeoBeKa.

Ponb BUTaMuHOB B 0OMEHE BenlecTB. BogopacTBOprMbIe BUTAMUHBI U UX 3HAYEHUE.
AutamuHo3bl. Butamun C. ABUTaMUHO3 - IMHra. Butamunsl rpynnsl B. AButamMmuHo3
— O0epu-6epu. XKupopactBopuMbie BuTaMuHbl. Butamun A. Kypunas cienora. Butamun
. Paxwur.

Koska. HapyxHubie mokpoBsl Tena yenoeka. Koxa u ee npousBoansie. CtpoeHne u
GbyHKIUU KOXKU. 3amuTHas QyHKIUS KOXKU. BeienurenbHas u apixaTenbHas QyHKIUN
Koxu. Ponb koku B 0OMEHHBIX mpolieccax. PenentopHas (GyHKIUS KOXH. YdacTe
KOHU B TeIuioperyiasauuu. bosesnu koxu. [lepBas noMouipb pu TEII0BOM U COJTHEYHOM
yaapax. 3akaJIMBaHUE OpraHu3Ma.

Boinenrurenbnass cucrema. Bbigesenme. 3Hauenue BbiaesieHHs.  Oprasbl
MOYEBBIICJICHUA: T[MOYKH, MOYEBBICE NYyTH — MOYETOYHHUKHA, MOYEBOW Iy3bIpb U
ModYeucnyckaTenbHbli KaHan. Ctpoenue mnodek. CtpoeHne u (QyHKUUU HePpoHA.
OO6pazoBanue NepBUYHOM W BTOpUYHON Mouu. CoOupaTelbHbIC KaHAJbIIbI, MTOYEUHAs
noxanka. CoctaB Mmouu. [IpeaynpexxaeHre noyeyHbIx 3a00J1€BaHUM.

JHAOKpUHHAs cucremMa. OpraHbl SHIOKPUHHOW CUCTEMBI. JKele3pl BHYTPEHHEU
cekpeuun. JKenespl BHEIIHEH cekpenuu. JKenne3bl CMemaHHOM cekperuu. OTanuus
JKeJe3 BHEIIHEM W BHYTPEHHEW cekpenuu. [opmoHBL. EJIMHCTBO HEPBHOM H
TyMOpPaJIbHOU peryssiuuil. [IpoMexyTouHbI MO3T U OpraHbl S3HAOKPUHHOU CUCTEMBI.

NuauBuayajbHoe pasButve opraHusma. PasmHoxenune. Myxckas mnosoBas
cucreMa. BHyTpeHHHE M Hapy)KHbIE MOJIOBbIE OpraHbl. JKEHCKas moJioBas CUCTEMA.
BuyTpennue u HapyxHbI€ TOJIOBbIe opranbl. Sitneknerka. Oynsamnus. O6pa3zoBaHue
3apoapiiia. bepemennocts. PazButue miopa. IlnanenTta, mynmodHsii KaHaTUK. Pexnm
o6epemenHoi. Ponpl. Dtambl pa3zButus pedeHka mociie poxacHus. HoBOpOKIeHHBIH.
I'pynnoii pebGenok. IlomoBoe co3peBanue. HacnencTBeHHble ¥ BpPOXKIICHHBIE
3a0o0sieBaHUs peOCHKa.

6. DBOJIIOLNS KMBOIi IPUPOIbI

Jsosronms. IIpomecc  HCTOPUYECKOTO  Pa3BUTHS ~ OPraHUYECKOro  MUpa.
OBosonoHHble Teopun. M3mensiemocts BunoB. Teopus XK. b. Jlamapka — mepBoe
IBOJIIOLIMOHHOE yueHue. lIpeanmoceuiku papsunusma. Y. JlapBuH, ero teopus
somtoni. boprba 3a cymectBoBaHue. EcrectBeHHbI 0oTOOp. Pacxoxxnenue
MIPU3HAKOB. Pacnpoctpanenne  nmapBHHHM3MA. Jloka3aTenbCTBA  DBOJIOLMH.
JlokazarenbCcTBa €MHCTBA MPOUCXOXKICHUS OPTaHUYECKOT0 MUpa. IMOPHUOIOTHYECKUE
J0Ka3aTeNbCTBA  JBOMIOLMM.  Mopdosoruueckue  J10Ka3areiabCTBa  3BOJIOLUU.
['omonoruunsle  oprawsl.  PynumeHrtapHele  opranel.  llaseoHTonoruueckue
J0Ka3aTeNbCTBA  HBOJIIOLMU.  buoreorpadguueckue  A0Ka3aTeNbCTBa  BOJIOLUU.
OctpoBHas ¢ayna u diopa.

Bun. Kpurepun Buaa — nOpu3HAKK, OTIMYAIOIIMAE JAaHHBIA BUJ OT JAPYroro.
Mopdonoruueckuit kputepuit Buaa. [‘eHetnueckuit kKputepuil. buoxumuueckuii
kputepuil. DU3N0IOrHUEeCKil KpUTepHii. IKOJIOro-reorpapuueckuii KpUTEpUi.



[Tonynsauust — OTHOCUTENBHO M30JMPOBAHHAS TpYyIa 0co0ed OJHOTO BHJA.
[lonynsuuoHHass  CcTpykTypa Buaa. Apean. PenpoaykTuBHass — W30JISUUsS  —
HEBO3MOKHOCTh CKPEIIMBAHMS W OCTaBJIEHUE IUIOJOBUTOrO moromctsa. [lomymsius —
HaMMEHbIIIee TOJpa3ACICHUe BUA, U3MEHSIONIEECS BO BPEMEHU — DJIEMEHTapHas
€IMHUIIA DBOJIIOLINH.

Ponp M3MEHUYMBOCTH B 3BOJIIOIMOHHOM Tpoiiecce. MyTalMOHHas: U3MEHUYUBOCT.

[Tonumnnounauu. XpOMOCOMHBIE MYTAallHH. KomMmOunatusHast U3MEHYHUBOCTb.
EcrecTBennbrit  orbop — HampaBisiomuid  (akTtop dBomronuu.  boprba  3a
cymiectBoBanre. HecooTBeTCTBHE MEXIy BO3MOKHOCTBHIO BHJIOB K OecrHpeesIbHOMY
Pa3MHOXXEHUIO M OrPaHUYCHHOCTh PECYpPCOB — TIJlaBHAas TNpuU4YMHA OOphOBI 3a

cyliecTBoBaHue. BHyTpuBHuioBas 6oprba. MexBuaoBas 0oprOa. boprba ¢ ycioBusimMu
cpenbl. ®dopmbl  ecTecTBEeHHOro oTOOpa B MOMYJSIUSAX: JABMXKYymas Gopma,
crabunmsupytomas ¢opma. [peid renoB — dakrop sBomonuu. [lomynsuuoHHBIE

BOJIHBI. I/IBOJI}IHI/IH - 3BOHIOI.[HOHHI)Iﬁ (baKTop. Feorpa(bmquKaﬂ HN30JI0 M.
DKonoruueckas HN30JIA0MA. buonornueckas N30S0,
HpI/ICHOCO6JIeHHOCTI> - pE3yiabTaT I[GﬁCTBHH Q)aKTOpOB OBOJIFOIIHMH.

[TokpoBuTenbcTBEHHAss OKpacka. MackupoBka. Mumukpus.  [Ipegynpexparonias
okpacka. COBEpILIEHCTBO MPUCIOCOOIEHUI U UX OTHOCUTEIbHBIN XapaKTep.

BunoobOpazoBanre — nmporecc BO3HUKHOBEHUS HOBOTO BHJA. MexaHU3MBbI
BUI000pa3oBanus.  J[Ba  cmocoba  BuAooOpa3zoBaHusi:  reorpaguyeckuii U
DKOJIOTHYECKHUU.

OcHOBHBIE HAaIpaBJICHHWs SBOJIIOIMOHHOrO mpouecca. IIporpecc m perpecc B
sBostonnu. Apomopdo3 — mopdodusznonornueckuid mnporpecc. Mnnoamanramuss —
npucnocoOsieHne K Okpyxkatomeid cpene. OOmas neredepauus. CooTHOLIEHUE
HaNpaBJICHUU IBOIIOLUU.

Bo3nukHoBeHue Ku3HM Ha 3emJie. TeopHs BO3HUKHOBEHHMS JKU3HM Ha 3eMJle.
Omnwitel @panuecko Penau. Teopun Ouorenesa u abuorenesa. Ixkcrnepument JI. [lactepa.
AOUOTeHHBIN cMHTE3 oprannyeckux BemectB. ['unoreza A. WM. Onapuna u XonnaelHa.
KoanepBarubie karim.

Opbl, IEpUOAbL, MOXHU, BeKa. Apxeil, NpoTepo30H, Majie030i, ME30301, KalHO30M.
PasButne xu3HM B apxee W mporeposoe. IIpokapnorsl — OGakTepuu M CHUHE-3€JICHbIe
Bojopociu. IIporepo3or — pacuBeT JYKAPUOT — 3€JIEHBIX BOJOPOCIEN U
MHOTOKJIETOUYHbIX. Pa3BuTHE XM3HM B paHHeM mnaneo3oe. KemOpuii. Bo3HukHOBEHUE
BBICIIUX pacTeHui. [[peBHeillune wieHUCTOHOTHe — TpusioOuThl. OplOoBUK. 3eJIEHBIE,
Oypsie u kpacuble Bogopocau. Kopamnel. IlosBnenune xopnoBbix. Cuityp. PasBurtue
YJIEHUCTOHOTUX —  PAKOCKOPIMOHOB, TOJOBOHOTMX  MOJUTIOCKOB. IlosiBneHue
UTJIOKOKUX, MaHIMPHBIX pbiO. Pa3BuThe HazemHBIX pacTeHuil. Bpixog Ha cymry
KUBOTHBIX (YJIEHUCTOHOTHE — Mayku). Pa3BuTHe KW3HU B MO3IHEM Majieo3oe. J[eBoH.
Xpsmesble poiObl. Kuctenepoie ppiObl. Jleca M3 ManmopoOTHUKOB, XBOIIEH, IIAYHOB.
3eMHOBOJIHBIE — TIEPBBIA KJIacC HA3eMHBIX T03BOHOUYHBIX. KapOoHn. I[losBneHue
KpbUIaThIX HaceKoMbIX. [lepmb. Pa3Burne npeBHenMmmx npecMslKarommxcs. Passutue
XKU3HU B Me3030€. Tpuac. Pa3BuTHE TOJIOCEMEHHBIX PACTEHUU M MPECMBIKAIOIIUXCS
(nuHO3aBpOB).  BO3HUKHOBEHHWE  MEpBBIX  TEIIOKpoBHBIX. HOpa.  OcBoeHue
MIPECMBIKAIOIIMMHKCS  BOJAHOM M BO3AYIIHOM cpeabl. BO3HUKHOBEHME  NTUL.
Apxeontepukc. Men. PacmpocTpaHeHWe  NOKPBITOCEMEHHBIX. BO3HHMKHOBEHHE



CyMYaThIX M IUIALIEHTAPHBIX MJIEKOIMUTAIOIINX, [IBETKOBBIX pAaCTEHUN. Pa3BUTHE KU3HU
B KaiHo3oe. Tpernunsli mnepuon. PacnpocTpaHeHwe seca TPONUYECKOTO H
cyOTpornunueckoro TunoB. OctenHeHue cymud. [losiBieHHWE NPEIKOB COBPEMEHHBIX
4eJIOBEeKOOOpa3HbIX 00€3bsH U rofieil. YeTBepTHUHbIN nIepro/1. JIeTHUKOBBIE TEPHO/IBI.

IIpoucxo:xknenue 4esoBeka. Jloka3aTenbCTBa MPOUCXOXKACHUS YEJIOBEKA OT
KUBOTHBIX. OOIIHOCTH CTPOEHUS YeIOBEKA W MTO3BOHOYHBIX KUBOTHBIX. PyIHMEHTHI U
aTaBU3Mbl. CXOACTBO M pa3IMuMe YEIOBEKAa W BBICHIMX YEIOBEKOOOPA3HBIX O0E3bsH.
[lonruael:  ropwiia, [MKUMIOAH3€e, oOpaHryTaHr. lIpouwcxoxnaeHue  dYesnoBeka.
AntponioreHe3. Peub. DOBomonusa  dyenoBeka. [IpeanochUIKM  aHTpOIOreHe3a.
[IpenmecTBeHHuKH 4enoBeka. llepexox k w3roroBneHuro opyaud Ttpyaa. llepsbie
moau. Jpesuenmmue moau. Yenosek ymensiid. peBHue mtonn. COBpEMEHHBIE JIFOIU.
Hckomaemble JIIOAM COBPEMEHHOTO THIa. YemoBek — OMOJIOTMYEeCKOEe U COLMAIbHOE
cymectBO. (OCHOBHBIE YEJIOBEUECKUE pAChl: €BpPOIEOWHAS, MOHIOJIOWJHAS U
HErpOHIHAS.

JKOCHCTEMbI M NIPUCYIIINE UM 3AKOHOMEPHOCTH

OCHOBBI 3K0JIOTHH. DKOJIOTUS — HAyKa O B3aMMOOTHOIICHHSX KUBBIX OPTaHU3MOB
U cpelnbl UX 0oOWTaHHs. DKoJormdeckue cucreMbl. DyHKIIMOHUpPOBAHUE COOOIIECTB.
OKoJIoTUYecKoe  MblluieHne.  Jkonorudeckue  (aktopel. Cpema  oOuTaHUS.
AOuortuueckue u ouoruueckue axropsl. buonornyeckuit ontumym. JIumutupyromue
(baKkTopBHI.

[Ipucnoco61eHHOCTh OPTAaHU3MOB K cpejie ooutanus. BanmoaeicTBre nomyssiuit
pazHbix BuAoB. Konkypenuus. CxomaHble MOTPEOHOCTH. XHUIHUYECTBO. [lapazutusm.
CumOuoTnyeckue cBsI3u opranu3MoB. CUMOMOHTEI.

[TonsiTue o cooOuecTBe U sKOCUcTEME. brUoeH03. DKocucTeMa Uil OMOreOLeHO3.
@OyHKIIMOHAIbHBIE TPYIIBI OPraHU3MOB B cooOmiectBe. [IpomyrieHThl, KOHCYMEHTHI,
penyuentsl. [lotok sHepruu. buomacca. llenu nuranus. IlumeBas ceTh 3KOCUCTEMBI.
Okonorunyeckas nupamuga. lIponykuust skocucrem. CpolictBa 3kocucteM. (CmeHa
HKOCUCTEM TOJI BJIMSHUEM YEJIOBEKAa W TI0J] BJIUSHHEM a0MOTHYECKUX (HaKTOPOB.
CrpykTypa arporieHo3a. OTimuus arporeHo3a oT OHoreoeHosa.

Buocdepa. Oxpana 6uocepnbl. bruochepa u ee rpanunsl. Bepunanckuit B.U. —
OCHOBOIIOJIOXKHUK yueHust o ouocdepe. CocraB u ¢pyHkuun 6mocdepsi. KomMmoHeHTHI
ouocdepnl. buochepa — oTkpbeiTas cucrema. JKupoe BeimecTBo Ouochepbl U €ro
byukiuu. buoreoxumuueckue QyHKIMH: Ta30Basi, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIICHTpaImoHHas. KpyroBopoT XMMHUYECKHUX AJIEMEHTOB. POJIb )KUBBIX OPraHU3MOB B
CO3JAaHWM OCAJIOYHBIX MOPOJ M TOYBbL. BiusHHE XO3IMCTBEHHOM JESITEIbHOCTH
yenoBeka Ha Ouochepy. Knumaruyeckue mameHenus. HapyiieHue 030HOBOrO CIoSl.
3arpsizHenne atmocdepbl. CocTossHUE BOAHBIX CHUCTEM. YHUYTOXKEHHE JIECOB.
Cocrostnue mouB. Ilotepsi OuopasznooOpazus 3emusm. [IpoGnembl oxpaHa MTPUPOIHI.
Hoocdepa.




KonTpoabsnasi padora Ne 1. 11 kaace.
Boranuka u 300s10rus. Bapuant 1
Yacrs 1
Omeemamu Kk 3a0anusm 1—10 se1giomcs  nocied08amenbHOCHy  Yu@p, YUCIO UIU  CLOBO
(cnosocouemanue). 3anuwume omeemvi 6 bBIIAHK OTBETOB cnpasa om  HOMepos
COOMBEMCMBYIOWUX 3A0AHUU, HAYUHAS C NepEoll KIemouKu, 0e3 npobenos, 3animuviX U Opyeux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumeon nuwiume 6 omoenvHoll Kiemouxe.

1 DxcnepumeHTaTOp nepeHec ame0y U3 nmpecHoi Bobel B 1%-HbIi pacTBOp Xjopuaa HaTpus. Kak mpu
TOM H3MEHHUTCS 4YacTOTa MyJbCAllUd COKPATUTENHLHOW BaKyolu aMeObl U 00beM BBIOpachIBaeMOM
COKpPATUTEJILHON BaKyOJIbIO BOJbI?

JI1s1 KaXK0M BEJIMUMHBI ONPEIECIIUTE COOTBETCTBYIOINI XapaKTeP €€ N3MEHEHUS:

1) yBenuuuiach

2) yMeHbIINIaCh

3) He U3MEHUIIaCh

3anummte BIOpaHHBIE HUGPHI 71 KOKI0H BeNMUIUHBL. LIdphl B 0TBETE MOTYT MOBTOPATHCS.

Yacrora  mynbcauuii  cokpaTturTenbHOR | O0beM BBIOpACHIBAEMOW COKpPATHTEIBHOM
BaKyOJIH BaKyOJIbIO BOJIbI

OtBet:

2. BeiOepute TpH BEpHBIX OTBETAa W3 IIECTH U 3aNUIIATE B TaOMuIy HUphl, MO KOTOPHIMU OHU
yka3aHbl. Kakue npusHaku xapakTepHbI Ui H300paXEHHOTO Ha pPUCYHKE BOJIHOTO PACTEHUs?

1) rameToduT 060€Mn0NbIi — COAEPKHUT APXETOHUU U AaHTEPUANN
2) AMXOTOMUYECKOE BETBIICHUE

3) 3apoCTOK cepALEeBUIHON (POPMBI

4) copsl CO3pEBAOT B COpycax

5) criopsl 00pa3yroTCsl B CIIOPOHOCHBIX KOJIOCKAaX

6) rameToQUT PopMHUpYET Baiiu

Ortser:

[

3. BoibepuTe Tpu BepHBIX OTBETa M3 LIECTH WU 3alHIIMTE B TaOmuLy HUGPHI, TOJ KOTOPHIMU OHU
yka3aHbl. Kakue npu3Haky xapakTepHbI Ui H300paXEHHOTO Ha pPUCYHKE BOJIHOTO PACTEHHS?



1) pacnonokeHue yCcThUIl Ha BEPXHEH MOBEPXHOCTH JICTHEB

2) OTCYTCTBHUE KOPHEM
3) dbopmupoBaHuEe MIOAO0B

4) HanM4Ke TaJJIOMa WK CIOEBUILA

5) BeTpoonbUICHHE
6) 1BOMHOE OIUIOOTBOPEHU

OrtBer: m

4. YCcTaHOBUTE COOTBETCTBHE MCKAY HNPU3HAKOM CTPOCHHUA U KUBHCACATCIBbHOCTH W THIIOM TKaHH.

I[TPU3HAK

A) KiIeTku 00bMHO 0e3  LEeHTPaIbHOM

b) KkieTkum  JKHMBBIE WM
B) HaXOIITCs
I o0ecreunBaroT

/1) ydacTBYIOT B ra3000MeHe

OrtBerT: AlB[B[T [

MCPTBLIC

pocT

Ha

BaKyOJIH

1)

BEpLINHE
pa3BuTHE

THUIT TKAHHU
o0pa3oBaTelbHbIC  TKAHH
MOKPOBHBIE  TKaHH

oprana
pacTeHus

5. YcraHOBUTE COOTBETCTBUE MEXIY XapaKTEpUCTUKaMH W OpraHu3MaMy, OOO3Hau€HHBIMM Ha
pucyHke Bbime nuppamu 1, 2, 3,4: Kk Kaxa0il MO3UIMM, JTaHHOM B HEpBOM CTOiOLE, moadepure
COOTBETCTBYIOLLYIO MTO3UIMIO U3 BTOPOrO CTOJIOLA.

XAPAKTEPUCTHUKHU
CTPOEHUA

A) cTepuiibHas 4acTh LIBETKa

B) congepxut MUKpocTIOpaHTHid
B) ciyxut 11t ynaBiMBaHUS MbUIbLIBI
I') conep>xut 3apobILIEBBII MELIOK

J1) MecTo nmpoTekaHHsI MaKpOraMeToreHe3a

E) pacnionaraercs Ha JIIMHHON THIYMHOYHON HUTH

1)1
2) 2
3)3
4) 4

OJIEMEHTBI



b

B

I

A

E

> 7

6. Kakum HOMEpOM Ha pUCYHKE OTMEUEH SHIEKIaAyIUi OpraHi3M C MICYHBIMU JKeTie3aMu?
OrtBer:

7. YcTaHOBHUTE COOTBETCTBUE MEXKAY XapaKTEPUCTUKAMU U KUBOTHBIMHU, 0003HAYEHHBIMH Ha PUCYHKE

Beiie nuppamu 1,

2, 3:

K KaXIOW TMO3MIMU, JAaHHOH B TIEPBOM CTONOIE, moadepure

COOTBETCTBYIOILYIO O3HUIINIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKHU OPTAHU3M
A) He pa3BUTHI KOKHBIE KeJe3bl 1)1
B) TpexxamepHoe cepare 2)2
B) KOXHO-JI€TO4HOE JIbIXaHHE 3)3

I') Tpu cryXOBBIX KOCTOUKH
) pazButue ¢ metamopdo3om
E) xpynHble stifiia, 6oraTbie KelITKOM

3anumure B TaOIUIy BRIOpaHHBIE IIU(PHI O] COOTBETCTBYIOIIMMHU OYKBaMHU.

A

b

B

r

A

E

OtBerT:



8. [Ipoananmu3upyiite Tabauity «Kmaccel Tuna YneHnCTOHOTHE. 3aMOJHUTE MTyCThIC TYCHKN TaOIUIbI,
UCTIONB3YS DJIEMEHTHI, NpUBEAEHHBIE B crmcke. JlJig KaxaoW s4eiiku, 0003HauYeHHOW OYKBOM,
BbIOEPUTE COOTBETCTBYIOLIUI SJIEMEHT

U3 MIPEJIOKEHHOTO CIUCKA.

Knacc Oco0eHHOCTH BHYTPEHHETO CTPOCHHUS OcoOenHoctu BHEIIHETO
CTPOCHUS
A JKaOpwl, 3e51eHbIe KeNe3bl JIBe mapbl yCUKOB, ISATh

nap XOoAuJIbHBIX HOT

Hacexomsble b Opna napa yCUKOB, TpU
napbl XOAUIBHBIX HOT

[TaykooOpa3ubie | Jlerounsie MEIIKU u Tpaxewu, | B
KOKCAJIbHBIE KE€JIE3bl W MAJBIIUTUEBBI
COCY/JIbI

Crucok 371eMeHTOB:

1) Tpaxeu, MaJIbIIUTUEBBI COCYIbI

2) Tpaxeu, 3eJIeHbIe JKeJe3bl

3) oiHa Mapa yCUKOB, YETHIPE Mapbl XOIUIBHBIX HOT
4) HeT yCHUKOB, YeThIPE Mapbl XOJWIbHBIX HOT

5) MHOTOHOXKH

6) HET YCUKOB, TPU Hapbl XOAUIbHBIX HOT

7) ’xa0pbl ¥ Tpaxeu, MAIBIIUTUEBBI COCYIbI

8) pakooOpa3HbIe

3anuiuTe BBIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIMMH OyKBaMHU.
Ortser:

A|b|B

9. YcraHoBuUTE MTOCIIEIOBATEILHOCTh PA3BUTHSI OBIYBETO IEIHS, HAaUMHAas C sSi1a. 3anuiIuTe B TaOJInIly
COOTBETCTBYIOIIYIO TIOCTIEA0BATEIHHOCTh ITUMD.

1) Tomananue GUHH BMECTE C HEMPOBAPSHHBIM HJIM HEAOCTATOYHO MPOKAPCHHBIM MSCOM B OPTaHU3M
yeJIOBEKa

2) dopMuUpOBaHKE 3PEIIOTO IEMHS B OPraHU3Me YeI0BeKa

3) BBIX0J B JKeNyIKe U3 SUI] MECTUKPIOYHBIX JTUIYHHOK

4) TlpeBpariieHre MIECTUKPIOYHBIX JTHUUHOK B (DUHHBI

5) 3axBaTbhIBaHHE KPYITHBIM POTaThIM CKOTOM SIMII LIESIHS C TPABOM

6) TIpoHUKHOBEHHE JIMYMHOK B KPOBB, & 3aTEM B MBIIII[BI

OTtBeT:

10. VYcraHoBUTE COOTBETCTBUE MEXKIY MEXKIY KMBOTHBIMU M MX NMPU3HAKAMH: K KaKIIOW MO3UIIMH,
JTAHHOUW B TIEPBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO MIO3UIIMIO U3 BTOPOTO CTOJOIIA.

[TPU3HAKU JKNUBOTHBIE

A) TOJTOBHOM MO3T COCTOMT M3 TISITH OTZIETIOB

b) xopna coxpansercs B TeUeHHE BCEH KU3HU y BCEX BUIOB 1) 6ecuepenHbie
B) ceparie cocTOUT M3 HECKOJIBKUX Kamep 2) MO3BOHOYHBIC

I') narunanbie KOHEYHOCTH



J1) HepBHas TpyOKa npeoOpa3yeTcs B TOJIOBHON U CIIMHHONW MO3T
E) nmeercs arpuanbHasi 10JI0CTh

3anummre B TaOIUIy BEIOpaHHBIC IIU(PHI O] COOTBETCTBYIOIIMMHU OYKBaMHU.

Ortser:

A|B|B|T|A|E

Yacte 2. [na 3anucu omeemos na 3adanus smotui wacmu (11-14) ucnonvszyiime bBJIAHK OTBETOB.
3anuwume cnauana Homep 3a0anus , a 3amem pazeépHymulil omeem Ha He2o. Omeemol 3anucvléaiime
uémKo u pazbopuueo.

11. DxcniepuMeHTaTOp BBICAAWI B TEIUIMILy PACTEHUs C MOCTOSIHHOW koHIeHTpauueit CO2, paBHOM
aTMocQepHon

(0,02% no macce). pyryro rpynmny TOro ke BUJa pacTeHHH BbICaJWI B TEIUIMILY C MAacCOBOM JoJei
CO2, pasnoii 0,2%. ITocne HECKOIBKUX MECALIEB BHIPALMBAHUS PACTEHUI YUEHBIH clienall nmpenapaTsl
aucTheB upuca (cMm. pucyHku). Kakoe pacteHue (ykaXuTe HOMEp) BBIPAIIEHO B TEIUIMIE C
noBbIIeHHOW — KoHUeHTpamueit CO2? OtBer moschutre. KakoBo 3HaueHWE yCTHUI[ B

JKU3HENIEITEIIbHOCTH PACTEHUM?
Pactenue) y D 3

12. Tlomapnstomiee OOJBIIMHCTBO B3pOCHBbIX aM(puOMil HacenseT MpecHble BojgoeMbl. OgHAKO
HEKOTOpbIe aM(PuOMM MOTYT OOMTATh B COJIEHBIX BojoeMax. Hampumep, narymka kpaboen (Fejervarya
cancrivora) MOXXeT HEKOTOpOe BpeMsl HaXOAMThCS B MOpPCKOil Boje. Kak mpu mepexoje JIATYIIKH U3
NPECHOW BOJBI B MOPCKYIO Yy Hee WU3MEHHTCS KOHIEHTpAIMs MOYEBHHBI B KPOBH, 00bEM MOYH U
MHTEHCUBHOCTH peabcopOunu Bobl B moukax? OTBET MOSCHUTE

13. Paccmotpute snekTpoHHYIO ¢doTorpaduio MOBEPXHOCTH JIMCTa pacTeHus. Kak Ha3bIBaroTCs
CTPYKTYpbI Ha moBepxHocTH jucta? Kakue (QyHKUUM OHM BBINOJHSAIOT? YKaXUTE HE MEHee TPEX
¢byukuii. [Ipou3BoAHBIMH KaKoM TKaHU

SIBJISIIOTCSI 9TH CTPYKTYpPBI?



‘—_.
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S 3
14. Paccmorpure m300pakeHHs pacTeHH W BHYTPEHHEE CTpOeHHe crediiss W jmcta 1ro u 2 10
pactenuii. OnpenennTe 3KOJOTMUECKYI0 TPYIIY 110 OTHOIIEHHIO K (PAKTOpy BIaXKHOCTH, K KOTOPOM
oTHOCAT 00a 3T pacteHus. llosicHUTe, IO KaKMM BHEUIHEMY M BHYTPEHHEMY NpH3HaKaM BbI 3To0
yctaHoBUIM. OOOCHYITE MPUCIIOCOOUTENIbHBIE 3HAUEHUS 3TUX [IPU3HAKOB.

KonTpoubsnas padora Ne 1. 11 kaacc. Bapuant 2.
Boranuka u 3007101111,

Yacte 1

Omeemamu « 3a0anusam 1—10 saeiawomcs  nocie0o08amenbHOCMb  Yu@p, HUCio Ui  Cl1080
(cnosocouemanue). 3anuwiume omseemoi 6 noas omeemos ¢ bJIAHK OTBETOB cnpasa om Homepog
COOMBEMCMBYIOWUX 3A0AHUU, HAYUHASL C NepEoll KIemouKu, 0e3 npobenos, 3ansimvlx u Opyeux
OONONHUMENbHBIX CUMB0JI08. Kadcovlil cumeon nuwiume 6 0moeibHOU Kiemouke.

1. B uccrenoBaHNM YYEHBIH M3MEPsUT MapaMeTphbl Teja Ky3HEYHKa 10 Mepe JHHEK JM4nHKA. Kak
W3MEHSETCS B MPOIECCe Pa3BUTHS JIMYMHOK CyMMapHas IUIOMIAAh Tpaxeld M KOJIMYEeCTBO CErMEHTOB B
TPYJIHOM OT/ene?

JIist KaK101 BETUYHMHBI OTIPEISITNTE COOTBETCTBYIOIIHMMA XapaKTep e€ N3MEHECHHUS:

1) yBenmumiach

2) yMEHbIINIACh

3) He U3MEHUIAch

3anumuTe BIOpaHHbIe U(PBI Tt Kak10i BenuanHbl. [{udpbl B OTBETE MOTYT OBTOPSITHCS
CymMapHast TI0IIabs Tpaxei KonndyectBO CerMeHTOB B TPyIHOM
oTaene

Ortser:



2. BeibepuTe TpW BEpHBIX OTBETA W3 IIECTU W 3aNUIIATE B TAOMUIy UGPBI, O KOTOPHIMUA OHU
YKa3aHBbl.

[Tpu3HaKy 3eMHOBOJIHBIX, XapaKTEPHU3YIOIIUE NX KaK HA3EMHBIX JKUBOTHBIX

1) rnaza 3amuIIeHs BeKaMu

2) OIJI0JIOTBOPEHHE HAPYKHOE

3) nanuyue 6apabaHHOW MEPEITOHKH

4) KpOBEHOCHAsI CCTeMa 3aMKHYTast

5) KOHEUHOCTH pacUICHEHbI, COCTOSIT U3 TPEX OTIEIOB

6) IpHu pa3BUTUU HATTUYHE JTNUYUHKU

OtBer:

[ |

3. BeiOepute Tpu BEepHBIX OTBETa W3 IIECTH M 3AMUIIUTE HUQPBI, TOJ KOTOPHIMH OHHU YKa3aHbI.
Kakumu xapakreprcTukaMu 00J1a/1aeT MeXaHU4YeCKasi TKaHb PACTCHUMN?

1) obecnieunBaeT yrnpyrocTtsb cTeOIs

2) oOpa3yeT BOJIOKHA B cTeOIe

3) obecnieunBaeT ra3000MeH

4) 0O6pazyeT KOpHEBBIE BOJIOCKH

5) BXOJIUT B COCTAB MPOBOIAIINX MTyYKOB

6) OCYIIECTBIISIET TPAHCITUPAIUIO

OrTBerT: Djj

4. Haiimute ommOKH B MPUBEIEHHOM TEKCTE. YKaKUT€ HOMEpa MPEATIOKEHHH, B KOTOPBIX
ClIeJIaHbl OIINOKY.
1. B )Ku3HEHHOM LIMKJIE BETKOBBIX PacTEHHH MpeoOaaroliuM MMOKOJIEHUEM SIBIISIETCS cropodur. 2.
Myxckoil ramMeToUT TpeACTaBI€H MbUIBLEBBIM 3€PHOM, COCTOSIIUM W3 TEHEpPaTUBHOM U
BEreTaTMBHOM KJIETOK. 3. SIIpo reHepaTHBHOM KJIETKM AETUTCS MelHo30M, (popMupys 1Ba criepMus. 4.
BereratuBHas kieTka mpopacTaeT B NbUIbLEBYIO TpyOKy. 5. JKeHckuit rametodut mnpencTaBiieH
BOCBMUSICPHBIM 3apOABILIEBBIM MeHIKOM. 6. B mpouecce ABOWHOTO OIUIOJOTBOPEHUS OJIUH U3
CIIEpPMHUEB CIIMBAETCA C JIBYMS sipaMHU LIEHTPaJIbHOM KJIETKH, oOpa3ys TalIOMIHBIM SHAOCHEPM C
OOJBIINM 3aracoM MUTATENbHBIX BellecTB. 7. B3pociioe pacTeHHe LBETKOBBIX MMEET TUIIOMTHBIN
Ha0bOp XpPOMOCOM, SIBJISIETCS CIOPOGUTOM, pa3BUBACTCS U3 CIIOPHI.
Ortser:

5. VYcraHOBHTE COOTBETCTBHE MEKIY XapaKTEPUCTHKAMU W PACTUTEIbHBIMM TKaHSAMH,
M300paXeHHBIMU Ha PUCYHKax 1, 2, 3 : K KaXJ0i MO3WIIUU, JaHHON B MEPBOM CTOJOIIE,
moa0epUTe COOTBETCTBYIONIYIO MO3HITUIO U3 BTOPOTO CTOJIOIA

o,
1 . 4




XAPAKTEPUCTHUKHA TKAHU

A) sBiIsIETCS IJIaBHBIM CTPYKTYPHBIM

KOMIIOHEHTOM 1y6a

1)1

b) COCTaBJIAET MSIKOTb aucra

2)2

B) sBisercss OCHOBHOW  (DOTOCHMHTE3MPYIOIICH

3)3

TKaHBIO

I') oGecrieunBaeT akTUBHYIO TPAHCIIMPAIIHIO

J1) MOXkeT ObITh OKPBITA KYTHKYJIOH, BOCKOM

E) MoxxeT 3aMeHATbCs TPOOKOI
3anumure B Ta0OIUIy BBIOpaHHBIE LIU(PBI 10T COOTBETCTBYIOLIMMU OYKBaMHU.
Ortger:

A|B|B|T|A[E

6. Kakum HOMEpOM Ha PHUCYHKE OTMEYECH  TEIIOKPOBHBIM OpraHu3M, 3MOpPHOTE€HE3 KOTOPOTO
MIPOUCXOUT BHYTPHU 1A ?
OTtBeT:

1

5 -]
7. YCTaHOBUTE COOTBETCTBUE MCKAY XapaKTCpUCTUKAMHU U KUBOTHBIMU, 0003HAaYCHHBIMH Ha PUCYHKEC

Beimie 1mppamu 1, 2, 3: K KakIOW TO3WIMHM, JaHHOW B TIEPBOM CTOJIOIE, MOaAOepuTe
COOTBETCTBYIOIIYIO TIO3UIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKHA OPI'AHU3M
A) oMH 1IEHHBIN T03BOHOK 1

b) nanuuune nuadparmol 2)2

B) nanuuue rpynHoi KieTKu 3)3

I') TpexxamepHoe cepale 0e3 Ieperopoiku B

KEIyJ0uKe

J1) onuH Kpyr KpoBOOOpaIeHUs
E) xpsmeBoit ckenet
Ortser:

A|B[B|T|O|E

8. [Ipoananusupyiire Tabmuny «Kmaccel tuna Kombuatbie udepBu»
3anoJHUTE MYCThIC SYEHKH TaOJIMIIBI, UCTIONB3Ysl TEPMUHBI, TpUBEAEHHBIE B crucke. st Kaxmoit
sueiiku, 0003Ha4YeHHOU OyKBaMU, BBIOEPUTE COOTBETCTBYIOIINUN TEPMHUH U3 MPEATI0KEHHOTO CIHCKA.
Knacc O06pa3 xu3HH Buemnee crpoenue

A OKTOnapasuThl, pexe | [Ipucockn Ha nepenHeM U
CBOOOHOXKUBYIIIHE 3a/lHEM KOHIIax TeJia




MaioneTuHKOBbIE b [Tapanoauu OTCYTCTBYIOT,
MMEEeTCS MOSICOK

MHOromEeTHHKOBBIE Yame cBOOOTHOXKUBYIIHE | B
oburarenu Mopei

CHnucok TepMHUHOB:
1) vaiie sHI0Mapa3UThI
2) JIeHTOYHBIE YEPBU
3) MaJIonoABUXKHBIE OOUTATENIN MTPECHBIX BOJ
4) CocanpIuKu
5) cBOOOAHOKUBYIITNE OOUTATENU MOYBBI U IPECHBIX BOJ
6) UMEIOTCS TTaparouu ¢ METUHKAMU
7) cerMeHTaIus Tella He BhIpaykeHa
8) IusBku
3anuiuTe BHIOpaHHbIE HU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMHU.

OrtBerT: AlBIB

9. YcraHOBHTE MPABHIIBHYIO MTOCIIEIOBATEIHHOCTD HBOJOIIUH BBIICITHTEIBHON CUCTEMBI Y )KHBOTHBIX.
1) metaneppuann

2) Ta30BbIC TTOYKHU

3) nporonedpuann

4) COKpaTUTENbHBIE BAaKYyOJIH

5) MOBEpXHOCTH TeNa

OtgerT:

10. YcTraHOBHUTE COOTBETCTBHE MEXKITY XapaKTEPUCTUKONU M TIPEACTABUTEISIMU BOJOPOCIICH: K KaXKI0M
MO3UINH, TAHHOW B TIEPBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKH NNPEACTABUTEJIN
BOJIOPOCIJIEH

A) UMeeT MHOTOKJIETOYHOE CIIOEBUIIIE 1) xnopenna

b) B )kxu3HEHHOM 1UKJIE Tpeoli1aiaeT cnopodur 2) naMmuHapus

B) BcTynaer B cum6uo3 ¢ rudamu rpuda B CI0EBUIIIE JIUIIAHHUKOB
I') ucnonp3yercst B OMOIOTMYECKOM OYMCTKE CTOUYHBIX BOJ

J1) obpazyer 3apocnu Ha TyouHe 10 20 M

E) Mmoxxet oOuTaTh B ouBe

OtBeT:

Yacts 2

na 3anucu omeemog Ha 3adanust smou yacmu (11-14) ucnonvsyuime bBJIAHK OTBETOB. 3anuwume
CHauana Homep 3a0aHusl , a 3amem pazeéprymuvlii omeem Ha He2o. Omeemvpl 3anucvléatime YeémKo u
pasoopuueo.




11. DxkciepuMeHTaTOp MOMECTHII B PACTBOPHI JJIsi THAPOIIOHUKHU MOJIOJbIE PACTEHHUS OJHOTO BHUIA U
HaOmroman 3a ux pocroM. OAMH PacTBOp COAEp)Kal BCe HEOOXOAWMBIC AJISI PACTCHUS DIIEMEHTHI
MUHEPAJIBHOTO MUTAHUS, a JPYroil — BCE, KpOME HOHOB MarHus

N

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

B cocraB Kakoro opraHM4ecKoro COeIMHEHMs BXOJUT MarHuil B KieTkax pacteHuid? Ilouemy npu
HEIOCTaTOYHOM CHHTE3€ ATOTrO BEIECTBAa pacTeHusi pa3BuBaroTcsa Xyxe? Kakume mopdomormueckue
IPU3HAKH, CY/S IO Pe3yJIbTaTaM JJaHHOT'O OIbITA, CBUETENbCTBYIOT O HEJOCTATKE MAarHUs

12. IITuipl, 0COOCHHO AHEBHBIE XWIIHUKU, CHOCOOHBI BHJIETh OYCHHb MEJKHE OOBEKTHI Ha OOJBIIOM
paccTosHUU. 3a CYET KAKMX OCOOEHHOCTEH CTPYKTYp IJla3a y TaKMX ITHIl 00€CIeYnBaeTCs BbICOKAs
octpoTta 3peHus? Kakue oropenentopsl npeodbaaialoT B ceTYaTKe Iiiaza KOpIlyHa 1Mo CPaBHEHHUIO C
CeT4yaTKoM raasa y coBbel? OTBET NOSICHUTE.

13. Ha3oBuTe CTpyKTYpbl aHATOMHUYECKOTO CTPOEHMSI KOpHS, 00O3HAUE€HHbIE Ha PHUCYHKE Ludpamu

1,2. Vkaxure QyHKIHUIO KaXI0H U3 HUX. B kakoll 30He KOpHS ClieaH JaHHbIN MOoNepeuHsblii cpes?
o e, ¢ ) P i e

GO0

14. Paccmotpute pucyHok. Ha pucyHke n3o0pa)keH NoNepeuHblil cpe3 CBEpHYTOro B TpyOOUKYy JIMCTa
koBburs Stipa capillata npu 3acyxe. TpaHcrnupamust y 3TOro pacTeHUs-KcepopuTa HWAET uepe3
norpyx€HHbIE B OOPO3KH YCTHUIIA BHYTPh KaMepbl, TIOKPOBHI ITOOETa MOKPHITHI TOJICTON KYTHKYJIOH.
K xakoif rpymnme KcepopUTOB OTHOCHUTCS KOBBUIb: K CYKKyJeHTaM Wi ckiepoputam? OTBeT
noscHuTe. OOBACHUTE 3HAUEHUE BUJIMMBIX HAa PUCYHKE M ONHUCAHHBIX B TEKCTE 3aJayl aganTanui
pacrenus Stipa capill

KourpoabHas padora Ne 2. 11 knace. Bapuanr 1.
AHaToMmusl.
Yacrs 1
Omeemamu k 3a0anuam 1—10 aensiomcs nocied08amenbHOCMb Yudp, 4uUcio uiu ciogo (croeocouemanue). 3anuuume
omeemvt 6 BJIAHK OTBETOB cnpasa om HOMEpPO8 COOMEEMCMEYIOWUX 3A0AHUL, HAYUHASL C Nepeoll KIemouKu, Oe3
npo6enos, 3anamolx u Opyaux OONOIHUMENbHBIX CUME0108. Kadicoblll cUME0 nuwiume 8 OMOeabHOU K1emouKe.



1. Ucuprryemsriit B Teuernne 30 MIHYT MOTy9all aHAdpoOHYIO0 HArpy3Ky Ha TpeHaxkepe. Kak mpu 3TOM B MBIIIIAX
HCIIBITYEMOT0 N3MEHMIIOCH COAEPKaHNE IITUKOTreHa 1 akTata? st KaXkJ0H BENUINHBI OIPEIEINTE COOTBETCTBYIOIIUH
XapakTep ee U3MEHEHHUS:

1) ymeHbIIUTCS

2) yBEeIHUUTCS

3) HEe U3MEHUTCS

3anuniure BEIOpaHHbIEe TUGPHI IS KaXK10HW BeMYUHBL. {1 pbl B 0TBETE MOT'YT MOBTOPSITHCS.

Copaep:kaHue IJTHKOreHa Copep:xaHue JaKTaTa

OTBeT:

2. Pacemotpute pucynok. Kakoit mupoii 0003HadeHa jkeJe3a, HaKaruTiBaromas ioxa?

OTBeT:

3. YcTaHOBHTE COOTBETCTBHE MEXKAY XapaKTEPUCTHKAMH U JKeJle3aMu, 0003HaueHHBIMH Ha PUCYHKE BHIIIE Iidpamu 1, 2,
3: K KaXJI0¥ MO3UIINH, TAHHOH B MIEPBOM CTOJIOIE, MOAOESPUTE COOTBETCTBYIONTYIO IMMO3UIIMIO U3 BTOPOTO CTOIOMA.

XAPAKTEPUCTUKU JKEJIE3bI
A) ynpasisieT GyHKIUSMH OCTAITBHBIX JKENE3 11
B) ygacTByeT B BEIpaOOTKE aipeHaIHHA 2)2
B) BbIpabaThIBaeT M0JIOBBIE TOPMOHBI 3)3

I') perynupyet ypoBeHb IJIFOKO3bI B KPOBH

J1) BeIpabaThIBacT rTOPMOH pocTa

E) npu aucdynkimu pazsusaercs auader

3anunure B TabnuIy BEIOpaHHbBIE HUQPHI 1101 COOTBETCTBYIOIIUMHU OyKBaMu.

A B BT A |E | Orger:

4. BLIGepI/ITe TPpU BEPHBIX OTBETA U3 LICCTU U 3aIIUIIUTC B Ta6J'[I/IIIy III/I(i)pLI, 04 KOTOPbIMU OHU YKa3aHBI.



B npouecce nuieBapeHns: B TOHKOW KHIIKE:

1) mericuH rUAPONIH3yeT OSIKU 10 IENTHIOB

2) »eT4yb PACLICIUISAET KUPHI IO IIULEePHHA U )KUPHBIX KUCIOT

3) cumOunoTHYecKkre GaKTepUu CUHTE3UPYIOT BUTaMKuH B12

4) amunaza oOecIieunBaeT paculerieHne Kpaxmanna

5) IIFOK03a 1 aMUHOKHCIIOTHI BCACHIBAIOTCSI B MUKPOBOPCHHKH

6) TPUIICHH pa3pylIaeT MENTUAHBIE CBA3U MEXY aMUHOKUCIOTaMU

omer LT T

5. Kakoii nudpoit Ha prcyHKe noKa3aHa ropTaHb?

b
)
)
7

OTBeT:

6. YcTaHOBHTE COOTBETCTBHE MEXK/IY XapaKTEPUCTUKAMHU M CTPYKTYpaMH, 0003HaueHHBIMHU LU(paMK Ha PUCYHKE BBIIIE: K
Ka)JI0¥ MO3MIINH, TAHHOM B IEPBOM CTOJIOLE, TOIOCPUTE COOTBETCTRYIOIIYIO MO3HIIUIO U3 BTOPOTO CTONOIIA.

XAPAKTEPUCTUKU CTPYKTVYPBI
A) COIIEP>KUT TOJIOCOBOM ammapar 1)2
B) pacnamaercs Ha qBa KPYITHBIX OpOHXa 2)3
B) npuHIMaeT aKTHBHOE yJacTHE B aKTE BJOXA 3)6

I') otmemnsieT rpyaHYyIO OJIOCTH OT OPIOIIHOM

J1) cotepKuT Xpsii, NpeI0TBPaIlAoINif ToTaJaHHe THIIH

B JIBIXaTeNIbHbIC IIYTH BO BPEMS IJIOTaHUS

E) oOpa3oBaHa XpAIIEBHIMH MTOTYKOIbLIAMHI

3anuniure B TabNUIy BEIOpaHHBIE HU(PHI [10]] COOTBETCTBYIOIIMMHU OyKBaMH.

OTBeT: A B B r H E

7. Ipoananmmsupyiite TaOIUIly «MBIIIIBEI YEIOBEKa». 3aMONHUTE ITYCThIC SYCHKH TAaONUIBI, HCIONB3YS 3JICMEHTHI,
MpuBeAEHHbIE B chucke. [l kaxkmod sdeiiku, 0003HAYEHHON OYKBOM, BBIOEPUTE COOTBETCTBYIOIIHMHA DSJIEMEHT U3
IIPEJIOKEHHOTO CIIUCKA.

Hazsanue Pacniosioskenne; ToUKa KpenJeHus DyHKIASA

MuMHYECKHE MBIIIIIBI A [lepenarot amonuu

b PaznenseT rpyAHyI0 B OPIOIIHYIO ITOJIOCTH JIpIXaTenbHbIe IBUKEHUS
KkpoHOXKHas MbILIIA B CrubaeT rojeHp 1 CTOITy

CIIHCOK 3IIEMEHTOB:

1) TazoBast KOCTb

2) nuadparma

3) HaJKOJIEHHUK

4) Gosnbluast rpyAHAs MBILILA
5) koxa

6) BHCOYHAs KOCTh



7) MexpEOSPHBIC MBITIIIBI
8) maTOYHAs KOCTh

OTBeET: AlBIB

8. PaccMoTpuTe pUCYHOK ¢ M300pa)KeHHEM TKaHH YeJIOBEKa M YKa)XKUTe Ha3BaHUE, OCOOCHHOCTD M IIPUMEP STOTO THIA
TKaHU. 3aIIOJHUTE ITyCThIe TYSHKHU TaOUIBI, UCTIONB3YS 3JIEMEHTHL, IPUBEAEHHbIC B CIIUCKE. JJIs KaKIoW saelky,
0003HaueHHO# OYKBOH, BEIOEPHUTE COOTBETCTBYIOMINH 3JIEMEHT U3 MPEIOKEHHOTO CIACKA.

Ha3panue Ocol0eHHOCTH IIpumep
A b B

CHHCOK 3J1€eMEHTOB:

1) sxupoBas

2) coeTMHUTENbHAs

3) snuTenuanbHas

4) HepBHas

5) GopIIOE KOJMYECTBO MEKKIICTOUHOTO BELIECTBA

6) MEXKIETOUHOE BEIIECTBO OTCYTCTBYET

7) BBITSAHYTBIE KJIETKH, CIOCOOHBIE K COKPAILICHHIO

3anumuTe BEIOpaHHBIE TUQPHI 10T COOTBETCTBYIOIIMMHU OyKBaMH.

OrtBeT:
A|Bb|B

9. VYcraHoBuTe MPaBUJIBHYIO IOCJICAOBATCIBHOCTD JABWKCHUA MOJICKYJIBI YIJICKUCIIOrO rasa, o6pa303aBme1?Ic;I B X0a€
OHEPIreTUICCKOro 06M€Ha, B OpraHmM3Me 4€JIOBCKa. Sanummure COOTBETCTBYIOLILYHO MOCJICA0OBATCIbHOCTD III/I(i)p.

1) nerouHsli cTBOI

2) KanmUIAPH! CKEJIETHBIX MBIIIIII

3) 6pOHXUOJIBI

4) MUTOXOHIPHH MBIIIEYHBIX BOJIOKOH
5) neroyHble KanuuIApbl

6) mpaBoe npencepaue

L L L [ [ [ | omer

10. BeiOepure TpU BepHBIX OTBETa M3 LISCTH W 3aMUIIUTE LUQPBI, MOJ KOTOPHIMH OHM yKa3aHbl. Y YyBCTBUTEIBHBIX
HEHPOHOB B pe(ICKTOPHOM qyTre KOJEHHOTO peduiekca :

1) Tena pacnonararoTcs B 3aJHUX pOorax CIMHHOTO MO3Ta
2) NeHpUTHI JIeXKAaT B IPe/ieNax HEeHTPAIbHOW HEPBHOM CHCTEMBI



3) aKCOHBI epeAa0T UMITYJILC Ha BCTABOYHBIN HEHpoH

4) Tena nexxaT B CIUHHOMO3IOBBIX y3/1ax

5) akCOHBI BXOJST Y€pe3 3aAHUE KOPEIIKH CIIMHHOTO MO3Ta
6) ZE€HIPUTHI MIOIYYAI0T HMITYJIEC OT MEXaHOPELEITOPOB

I:l:l:l OTBeET:

Yacte 2. /s 3anucu omeéemos Ha 3adanus smou yacmu (11-14) ucnonvzyiime bBJIAHK OTBETOB. 3anuwume chauana
HOMep 3a0anusi , a 3amem pa3eépHymulii omeem Ha ne2o. Omeemul 3anuceigatime YémKo u pazoopuuso.

11. [Toyemy OHETONIOTH PEKOMEHAYIOT IPUHIMATE MTUITY B OJHO | TO e BpeMs? [lodemy sTanm mepexEBpIBaHUS TBEPIOH
UM J0JDKEH OBITh OoJiee Mpo1obKUTeNnbHBIM? OTBET apryMeHTHpYHTE.

12. Paccmotpure pucyHok. Kakoil BuI TKaHM Ha HEM NPEACTaBICH? YKaXUTE HE MCHEE J[ByX OpPIraHOB (CTPYKTyp) B
OpTaHU3Me YeNIOBEKa, BBICTIAHHBIX TaKUM 3ruTenrneM. OObsIcHUTE ero (pyHKIMOHATBHYIO POJIb B KaXKIOM CITydae.

13. KonmyecTBo Oenmka MHOTIIOOMHA B pa3HBIX MBIIINAX Tela )KUBOTHOTO pasnudaercs. IIpu m3ydeHum cepner yTok U
ryceit 0Kasanoch, 4TO COJepKaHHe MHOITIOOMHA B CTEHKE JIEBOTO XKEITyl0uka ObLIO BhIlIE, YeM B CTEHKE NpaBoro. Kakosa
(yHKIMS MEOTIIOOMHA B MBIIIIax? YeM MOXKHO OOBSCHUTH MOJTYYCHHBIH B HCCIIEIOBAHUN PE3yIbTaT?

14. TlonmocTh CpedHEro yxa 4elloBeKa COEAMHEHa C HOCOTJIOTKOM CIyXOBOW (eBcTaxueBoi) TpyOoil. KakoBo 3HaueHHe
TaKoro coequHeHua? K kakuM mocieICTBUsIM MOKET NPUBECTH HEMPOXOIMMOCTb CIYXOBOU TPYyObI?

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

Yacts 1
Omeemamu x 3a0anuim 1-10 seraromcea nocredosamenvHocms yugp, 4ucio uiu ciogo (crogocouemawue). 3anuwiume
omeemsl 6 nons omeemos 6 BJIAHK OTBETOB cnpasa om HoMepo8 cOOmMEemcmeayowux 3a0anull, Hayuras ¢ nepeou
Ka1emoukuy, 6e3 npobenog, 3animeiX U Opyeux OONOJHUMENTbHbIX cumeonos. Kaswowill cumeon nuwume 6 omoenvHOU
Kaemouxe.
1. HUccnenoBaresis BHEC B PAcTBOP JKEJaTHHA MAHKPEATHUECKUH COK M TMOAJEP)KUBa (HU3HoJIorHyeckue 3HadeHus pH u
TeMIepaTypsl HoiydyeHHOW cmecH. Kak usmenunach udepe3 20 MHUHYT KOHIGHTpAlUsi aMHHOKHCIOT M KOHIIEHTPALUs
TIII0KO3bI B pacTBope? Jlist KaXk/101 BETMUMHBI ONIPEACIUTE COOTBETCTBYIOIIEE H3MEHEHHUE:
1) yBenmumiach
2) yMEHBIIHIIACh
3) He u3MEHUIach
3anumuTe BEIOpaHHBIE TUQPHI I KAXKI0W BeTMIUHBL. LIQphI B 0TBETE MOTYT HOBTOPSATHCS

KOHHGH’I‘paHHﬂ AMHWHOKUCIIOT KOHL[CHTpaL[I/IH TJIFOKO3bI

OrtBeT:

2. Paccmotpute pucynok. Kakoii mudpoit n3o0pakeHa skupoBasi TKaHb?



OTtBeT:

3. YcTaHOBHTE COOTBETCTBHE MEKAY XapaKTSPUCTHKAMH U CTPYKTypaMu, 0003HAYeHHBIMU Ha PUCYHKE BhIIIe nuppamu 1,
2, 3: K K&KIOH MO3UINH, TaHHOU B IIEPBOM CTOJIOIIE, TOAOSPUTE COOTBETCTBYIONIYIO IMTO3UIIMIO U3 BTOPOTO CTOJIOIIA.

XAPAKTEPUCTUKU CTPYKTYVYPhBI
A) obecrnieunBaeT IIIaKOe CKOJIBKECHUE KOCTEH 11
B) oGecrieunBaeT nmuTaHue KOCTH 2)2
B) conep>xuT KpacHBI KOCTHBIN MO3T 3)3

I') perynupyeT oTioXKeHHE KalblUs B KOCTIX

J1) BoccTaHaBIMBAECT KOCTh IPH MOBPEXICHUIX nuaduza

E) cnyxuT st aMopTH3aLuy IPH JBIDKEHUH CycTaBa

3anuniure B TabNUIy BEIOpaHHbBIC HU(PHI 110]] COOTBETCTBYIOIIMMHU OyKBaMH.

OrtBer:

A|B|[B[T[AE

4. BpiOepute TpM BEpHBIX OTBETa W3 WIECTH W 3alUIIMTE B TaOmUIy LML, MOJ KOTOPBIMH OHHM yKa3aHbl. YTo
XapaKTepHO IS SMUIepMICa KOKHU YeIoBeKa?

1) conep>XUT MOCTOSIHHO JAENSAIINeCs KISTKH

2) IpoHH3aH KPOBECHOCHBIMH COCYAaMHU

3) GOIBUIMHCTBO KIETOK OPOTOBEBACT

4) OTHOCHTCS K SITUTEINAIBHBIM TKaHAM

5) coepKUT CalIbHbIE XKENIe3bl

6) colepKUT TEPMO- U TAaKTHIIbHBIE PEIEITOPHI

OTBeT: I:I:]:l

5. Paccmorpure pucyHOK.




Kakoii nudpoii Ha pHCyHKe IOKa3aH COCYA C HauOOJBIIMM 3HAYEHHEM apTepHaNbHOIO JaBJICHHS B MOMEHT CHCTOJIBI
JKEITy TOYKOB?

OTBeET:

6. YcTaHOBHTE COOTBETCTBHE MEXIY XapaKTEPUCTHKAMH U CTPYKTypaMu, 0003Ha4eHHBIMHU IH(paMH Ha PUCYHKE BBIIIE: K
Ka)KJJ0H MTO3HINH, TAHHOW B IIEPBOM CTOJIOIE, TOAOEPHUTE COOTBETCTBYIONLIYIO IMTO3HIIMIO M3 BTOPOTO CTONIOMNA.

XAPAKTEPUCTUKU CTPYKTYPA

A) BeHa MaJoro Kpyra KpoBooOparieHus N1
b) Hecer kpoBb B IpaBoe npeacepane 2)2
B) comepkut aprepuanbHy0 KpOBb 3)3

I') momy4aet KpoBb U3 JIETOYHOTO CTBOJIA

) saBnsieTcst KpymHOH apTepueit

E) momrygaeT BeHO3HYIO KPOBb U3 BEPXHEH YacTH Tela

3armmmmTe B TaOIUITy BRIOpaHHBIE (P TI0]] COOTBETCTBYIOIINMHU OyKBaMHU.

OrTBerT:

A[B[B[T[AJE

7. Tlpoanamusupyiite Tabnuiy «O0pazoBaHUe MOUMY. 3AMONHUTE TyCThIE SYEHKH TAOIHIIbI, HCIIONB3YS SIEMEHTHI,
pUBeAEHHBIC B criicKe. [ Kaxmoit siueiiku, 0003HaYeHHOM OYKBOH, BEIOEPHUTE COOTBETCTBYIOIINHN 3JICMEHT U3
HpPeTI0KEHHOTO CIIUCKA.

CTpPYKTYpa NOYKHU Ipouecc Pe3yabTaT npouecca

Karcyna mepona b O0pa3oBaHUE IEPBUYHON MOYH
13BHUTON KaHAIEL] PeabcopOrms B

A [locTymienue Mouu OTBeICHIUE MOYH B MOYCTOYHHUK

CIucoK 3/1eMEHTOB:

1) obpazoBaHue BTOPUYHON MOYH

2) ¢uapTpanys KpoBH

3) oOpazoBaHHeE TIIA3MBI

4) BbIBe/IeHHE MOYHM B MOUYEBOH ITy3bIPh
5) mouevHas BeHa

6) KamUIAPHBIN KITyOOUeK

7) nouevHas JIOXaHKa

8) KopKOBOE BEIIECTBO

3anunure B TaOMILy BEIOpaHHbBIE HU(PHI 110]] COOTBETCTBYIOIUMHU OyKBaMH.

Ortser: A BB

8. Paccmotpure pucyHok. HazoBure mpoiiecc, ykaxuTe, Kakie KISTKH ero 00ecrneunBaoT U KaKOBO ero OMOJ0rn4ecKoe
3HaueHWe. 3aloHATE MYCThIe STYSUKH TaOIUIIBI, MCITOJIb3YsI TEPMUHBI, MPUBEAEHHBIE B crUcKe. [t Kakmon sueukw,
0003HaYeHHOH OyKBaMH, BBHIOEPUTE COOTBETCTBYIOIIMIA TEPMHUH WIIA TIOHATHE U3 TIPEAJIOKEHHOTO CITHCKA.



IIpouecc Kierkn Tun uMMyHHTETA
A b B

Cnucok TEpMUHOB U MOHATHI:
1) ecTeCTBEHHBIN MTACCUBHBIN
2) ¢parouuTos
3) UCKYCCTBCHHBIN aKTUBHBII
4) peakuysi aHTUT'€H-aHTHTEJIO
5) SpUTPOLUTEI X TPOMOOIIUTHI
6) HeUTpOoMITEI U Makpodaru
7) TyMOpaNIbHBIN cienuuIecKuit
8) xieTouHbI Hecienn(UIeCKUH
3anuuiure BEIOpaHHbIE [U(PHI 110/ COOTBETCTBYIOLIMMH OYKBaMH.

OTBeT:

A|b|B

9. YcraHoBHTE MOCIE0BATEIBHOCTh TPAHCIIOPTA BO3/yXa MO OPraHaM JAbIXaTeJIbHOM CUCTEMbl, HAYMHAS C MOCTYILICHUS
€ro B OpraHm3M. 3aIiiIuTe B TaOJINIy COOTBETCTBYIOLIYIO ITOCIEJ0BATEIbHOCTD IUMP.

1) ropranb

2) aJbBEOJIBI

3) 6poHXH

4) Tpaxes

5) OpOHXHOIBI

6) HOCOTJIOTKA

Ortger:

[ [T [

10. Beibepute Tpu BEpHBIX OTBETA U3 IIECTH U 3AIMIINTE U(PEI, O KOTOPHIMHI OHH YKa3aHBI.
[ToxBrXHBIE COUNEHEHHUS KOCTEH:

1) TeMeHHast 1 3aTBUIOYHAS

2) 6enpennas u OonbiebeprioBas
3) noaB3AOIIHAS U CeaTUIIHAS
4) nnedeBast U JoOMaTKa

5) damanru OOIBIIOTO MATBIA

6) BUCOYHAs U CKyJIOBast

OrtBeT: I:I:I:‘

Yacts 2
Ina s3anucu omeemog na 3adanusi smou uyacmu (11-14) ucnoavsyume B/IAHK OTBETOB. 3anuwume chauana nomep
3a0anus , a 3amem pazeéprymulii omgem na Hezo. Omeemvl 3anucvléaiime 4émKo u pazoopuueo.

11. TIpu pa3BuTHH 1012 SPUTPOLMTH 00pa3yIOTCs B IEYeHU. B kakoMm oprane oHn o0pa3yloTcsi B OpraHu3Me B3pociioro?
B kaxux KoCTSX COAEPAKUTCS 3TOT KPOBETBOPHBIH opran? B kakux opraHax NpoHCXOJUT pa3pyLIeHUE 3PUTPOLUTOB?

12. Paccmotrpure pucyHok. Kak Ha3pIBaeTCs Ipoliecc MPHUCHOCOOIEHUS UYENOBEUECKOTO Ia3a K YETKOMY BHUICHHUIO
MIPEIMETOB, HAXOIAIINXCSA HA Pa3HBIX paccTosHMIX? Kakol W3 PHCYHKOB COOTBETCTBYET PAacCMAaTPHUBAHHUIO YIAICHHOTO



oObekTa? 3a cHeT Yyero MpPOMCXOJIUT Nepexon u3 cocTosiHus b B A? Kakoil 1OMOTHNTENbHBIN MEXaHU3M peau3aliy STOTro
mpo1iecca ecTh y ITUIL?

13. B xene3ucThIX KIETKax 0OHAPYKUBAIOTCS CUIBHO pa3BUTHIC MEMOpaHbI 3HO0MIa3MaTndeckoi cetu. IIpu aTom B
KJIETKaX CEMEHHHMKOB U SMYHUKOB CHIIbHee pa3BuTa riajakas JIIC, B ene3ucThIX KIeTKaxX MOIKeITyI0UHON jKeme3sl -
mepoxosatas DIIC. [Touemy? OTBeT NOsICHUTE UCXOAS M3 QYHKLMIT STUX OPraHOMIOB M XMMHUYECKOTO COCTaBa CEKPETOB
TIOJIOBBIX K€JIe3 U MOJKEITy JOYHON JKee3bl

14. buoxuMI4YecKHii aHaTN3 KPOBH MAIIMEHTA BBIIBIII HU3KUI YPOBEHb TOPMOHA KOPTH30J1a (TTIFOKOKOPTHKOMIA).
Hapyienue GpyHKIMIA KaKMX OpraHOB MOTJIO ITPUBECTH K TAKOMY cocTossHUI0? Ha3oBUTE HEe MEeHee TpeX IyHKTOB, B
Ka)KJIOM ClIydae MOsSICHUTE BIMSHKIE 3TOT0 OpraHa Ha BhIpaOOTKY KOPTH30I1a.

Kontpoabsnast padora Ne 3. 11 kaacce. BapuanT 1.
Okosorusi. DBOJIOLHUS.
Yacrs 1
Omeemamu Kk 3a0anuam [1—10 s61810MCca  NOCIE008AMENLHOCMb  YUDp, UYUCLIO UIU  CILOBO
(cnosocouemanue).  3anuwume omeemvr 6 bBIIAHK OTBETOB cnpasa om  nomepos
cOOmeemcmeyIlowux 3a0aHull, HAYUHAS C Nepeoll KIemouku, Oe3 npodenos, 3anamvlx u Opyaux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumeon nuwiume 8 omoenvHol Kiemouxe.

1. IIpoananu3upyiiTe OMOTHYECKHME OTHOIICHUS MEXIY OpraHu3MaMH HSKOCHCTeMBI OkeaHa. Kak
W3MEHUTCSl YHCIIEHHOCTh TioJieHe Pocca W TroneHel kpa®oenoB, €clii B T€UEHUE HECKOJIBKHX JIET
HaOJIOJAJIOCh COKPAIICHUE YUCIEHHOCTH MOPCKHUX JIEOTap10B?

st KaXKq0i BEIMUMHBI ONPEJEIUTE COOTBETCTBYIOIIUN XapaKTEp U3MEHEHHUS:

1) yBenuuutcs

2) yMEHBIIUTCS

3) HEe UBMEHUTCS

3anumuTe B Ta0nMIy BBIOpaHHBIE WHUQPPHI A8 Kaxaod BenuuyuHbl. [ludpbl B oTBETE MOTYT
MTOBTOPSATHCS.

UucneHHocTs TroseHel Pocca UucieHHOCTh TIoNeHeH kpaboe1oB




\ AnuBatpoc s

Kanbmap

OrtBerT:

2. llepBuunHas romoBas mpoAaykuus 3kocuctembl coctaBisieT 12 000 k/Dkx. YkaxuTe BEIUUYUHY
SHEPTHUH, MOCTYIMAIOIEH Ha TPETHI TPOPUUECKUI YPOBEHD (B KUIIOIKOYIIAX ).
OrTBerT:

3. BeiOepute Tpu BEepHBIX OTBETa M3 IIECTH M 3aMUIIUTE HUGPBI, TOJ KOTOPHIMH OHHU YKa3aHbI.
XapakTepruCTUKAMH IKOJOTMY€eCKOM HUIIN BOJIKA €EBPONEHUCKOTO SABIISIOTCS:

1) sBnsieTcst koHCyMeHTOM | mopsinika

2) otHOcuUTCH K cemeiicTBy [IcoBbie

3) KOHKYpUPYET C TUTPOM, MEABEAEM, POCOMaXOH
4) OXOTUTCSI Ha MEITKUX U KPYITHBIX KUBOTHBIX

5) nocturaet maccel 70 Kr

6) HEeMOCPEICTBEHHBIM BParoM sIBJISI€TCS YEJIOBEK

OrTBerT: D:I:l

4. TlpounTaiiTe TeKCT. BriGepure Tpu NMpeasiokeHus, B KOTOPHIX JaHbl OMMCAHUS MHKPO3BOJIIOLHH.
3anumure B TaOIUIy HU(PHI, MO KOTOPHIMU OHU YKa3aHBI.

(1) Ilpu aganTanMu MUKPOOPTraHU3MOB K BO3JIEHCTBUIO aHTUOMOTHKOB (OPMUPYIOTCS PE3UCTEHTHHIE
(ycroituuBeie) nmonyssiuuu. (2) Menee npucnocoOiaeHHble 0cOOM HE OCTaBISAIOT MOTOMCTBA, IOITOMY
UX T€HOTHUIIbI IOCTENIEHHO BBITECHAIOTCS U3 Nonyssiuui. (3) MHOrok/1eTouHbIe )KUBOTHBIE TPOU30IIUTN
OT KOJIOHHAJIbHBIX )KT'YyTUKOHOCIIEB, ITPH STOM KJIETKH B KOJIOHUU PUOOPETH CIIOCOOHOCTh CHHXPOHHO
NEeNUThes U (POPMHUPOBATh KJIETOUHbIE KOHTAKTHI. (4)Y NBYXCIOWHBIX KUBOTHBIX 3aKJa/lbIBaeTCs J1Ba
3apOJBIIIEBHIX JIUCTKA, @ y TPEXCIONHBIX B IOMOIHEHHE 00pa3yercst me3ojepma. (5) Y nrur 6onee 80
MJTH JIET Ha3aJl MOJHOCTHIO MCUYE3NN 3yObl, MO-BUANMOMY, ISl objerdenus ckenera. (6) Buasr pona
3s6mmk B EBponeiickoit uactu Poccun paznuyaroTcsi TeMOpOM U MPOIOIHKUTENBHOCTBIO IECHU, HO TIPH
9TOM 3THU BU/bI 3aHUMAIOT OJHY SKOJIOTUYECKYIO HUILY.

Omer: [T ]|

5. YCcTaHOBUTE COOTBETCTBHS MEXIy MpUMEpaMu U popMaMu OOpbObI, K KOTOPBIM OHH OTHOCSTCS: K
KKIOW TO3WIIMU, TaHHOW B MEPBOM CTOJNOIE, MOJ0EPUTE COOTBETCTBYIONIYIO MO3UIIMI0 U3 BTOPOTO
cToioma.



[TPUMEPDI ®OPMbI bOPHEbBI

A) TOKOBaHWE CcaMIIOB TIJIyXaped B OpauHblii mnepuoj 1)BHYTpUBUIOBAS
b)  comogumHenune  ocobeidl  mmMMIIaH3e B CTaje 2) MEXBUAOBAS
B) oOuranue Kjeria B KOXe qeJ0BeKa

[') B3aumopneiicTBue paboumx mU€n  pa3HBIX  yIbEB

J) oOutanme uUIlyku U Kapaci B OJHOM BOJOEME

E) npouspacranue 6epé3pl 60pogaByaToOil B CMEIIaHHOM JIECY

3anummre B TaOIUIy BRIOpaHHBIC IIU(PHI IO]T COOTBETCTBYIOIIMMU OYKBaMHU.

A|B|B|T|A]E

OtBerT:

6. YCcTaHOBUTE COOTBETCTBHE MEXIy MpUMEpaMU M BUJAMHU aJalTalMuil OPraHU3MOB K YCIOBHUSIM
OOWTaHUS: K KOKIOH TO3UIINH, JAHHON B MIEPBOM CTOJIOIE, MOAOSPUTE COOTBETCTBYIOIIYIO TTO3UITHIO
U3 BTOPOTO CTOJOLIA.

[TPUMEPHI BUJIbI AJTATITAIIAN
OPI'"AHM3MOB

A) 00e3BOkMBaHNE TKaHEW y paCTEeHUM Mepesi 3SMMHUM [IEPHOJIOM 1) noBeneHueckas

b) 3umMHMe KOUueBKM BOPOH B IIOMCKaX KopMa 2) ¢puznonoruyueckas

B) nenue conoBbeB B OpauHblil EPHOL 3) anaromo-
MopdooruyecKas

I') o6rexaemas popma Tena y KUTOB

J1) ycuneHHoe MOTOOTACTICHHE Y JIF0IeH MPY MOBBIIIIEHUH TEMIIEPATypPhl BO31yXa
E) camo3akamnbiBaHue B U1 pa4yKOB IIPU MIEPECHIXaHUU BOI0EMA

3anuiuTe B Ta0NHIly BRIOpaHHBIE IUQPHI O] COOTBETCTBYIONIUMH OYKBaMHU.

OrtBer: AIBIBIT I[ E

7. [Ipoananu3upyire TaONMHUIy « IKOJIOTUUECKHI ClIe]] pa3HBIX CTPaH».

. Paznnuns
DKOJIOTMYECKU i
PeannHOE MEXKITY
cien .
YucleHHOCTh HaJu4ue HE00XO0TUMOi
(xonHnuecTBO N
Crpana HaceJIeHUs TEPPUTOPUU U HUMEIOIIEHCS
HCIIOJIb3YEMBIX .
Ha 1997 1. (rexTapbl Ha [TeppUTOpPHUEH
reKTapoB Ha
yesnoBeka)  |(TekTapel  Ha
YEJI0BEKA)
YEJIOBEKA)
Asctpanus 10 550 000 9,0 14,0 5,0
Oduormms |58 414 000 0,7 0,5 -0,3
I'epmanus |81 845 000 5,3 19 -3,4
Nuans 790230000 0,8 0,5 -0,3
Wunonesus 203 631 000 1,4 2,6 1,2
Snonus 125672000 4,3 0,9 -3,4
Hopgerus |4 375 000 6,2 6,3 0,1
Poccus 146 381 000 6,0 3,7

Bri6epute yrBepkieHuUs, KOTOPbIE MOXKHO C(OPMYIUPOBATh HA OCHOBAHUU aHAIM3a MPECTaBIEHHBIX
JAHHBIX. 3aNUIINATE B OTBETE UG PHI, MTOJ] KOTOPHIMH YKa3aHbl BEIODAHHBIE YTBEPIKICHUSI.

1) Huskuii sxomormveckuid cien Muaum yka3piBaeT HAa HU3KWKA YpOBEHb JKH3HU B CTpPaHE.
2) Uem HUXKE SKOJIOTMYECKUM CJel, TEM BbIIIE IIAHCHI CTPaHbl HAa 3KOJIOTMYECKH YCTOWYMBOE



pa3BUTHE.

3) Ascrpamusi, Wuanmonesus wu Hopseruss cMmoriu JOOUTHCS 3KOJOTHYECKH  YCTOWYHBOTO
CYIIIECTBOBAHHMSI.

4)  ABcTpasius  HUMeEeT  caMoe  OOJNbIIOe  KOJMYECTBO  TEPPUTOPHUM  HA  YeJOBeKa.
5) Bnactu ABcTpanuu cuibHee Bcero 3a00TATCs 00 OKpysKarolei cpee.

OrtBerT:
8. YcTaHOBUTE COOTBETCTBHE MEXIYy INMPU3HAKAMU W KpuTepusMu Buaa KpamwBa aBymoMHas: K

KKIOW MO3UIIMU, TAaHHOKH B TIEPBOM CTOJIOIE, MOJOEPUTE COOTBETCTBYIOIIYIO MO3UIIUIO M3 BTOPOTO
cToi0Ia.

[MTPU3HAKU KPUTEPUU BUIA
A) MHOT0JIETHEE pacTeHue c MOILHBIM 1) HKOJIOTMYECKUI
KOpHEM u JUITMHHBIM KOpHEBUILIEM 2) MOp(hoJIornyecKuit
b) pacreT Ha jecHBIX BBIpyOKax, Ha COPHBIX MeCTaX, 3) OMOXMMUYECKH
BIOJIb 3a00poB

B) B nucThsax oOpasyeTcsi acKOpOMHOBas KHCIIOTA,

KapOTHH, BUTAMUHBI B u K

I') uBeTeHune KpanmuBbl IIPOJODKAETCA C Hayajla JeTa

u 10 Hayaia OCeHH

JI) uBeTkM MeJKue, OJHOIOJIbIE, C 3€JIEHOBAThIM

OKOJIOL[BETHUKOM

E) B KJIETKax JUCTa HaKaruIuBaeTCs

IIaBEJICBOKHUCIBIN KaJIul

3anumure B TaOIUIy BRIOpaHHBIE IIU(PBI O] COOTBETCTBYIOIIMMU OyKBaMHU

AEBFI[EOTBCTI

9. YcraHoBuTE MOCIEI0BATENILHOCTh COOBITHI B MEPBUYHON CYKIIECCHU HAa BYJIKaHUYECKOM OCTPOBE.
3anumure B TaOJIUIy COOTBETCTBYIOLIYIO MTOCIEI0BATEIbHOCTD LUGD.

1) npopactanue ceMsiH TpaB, IPUHECEHHBIX MOPCKUMHU NTHIIAMHU
2) dopmHpOBaHUE KyCTaPHUKOBOTO COO0IIIECTBA

3) dbopmMupoBaHHE TOHKOTO CIIOSI TIOYBBI

4) nosiBNeHME JTUIIAHHUKOBOTO OKPOBA

5) 3aceneHue 3acThIBIIEH JaBbl OaKTEPUSIMHU

OrtBerT: ‘ ‘ ‘ ‘ ‘ ‘

10. BeiOepute TpH BEpHBIX OTBETa M3 MIECTH W 3aNHUIIUTE NUQPHI, TOJ KOTOPHIMH OHH YKa3aHBI.
Kakue u3 nepeunciieHHbIX 9KOJIOTHYECKUX (PAKTOPOB OTHOCATCS K aHTPOMOT€HHBIM?

1) pacnamnika IeJIHBI IO/ arpOIeHO3bI

2) UCKYCCTBEHHOE OPOILLIEHUE 3eMEllb

3) coopyKeH#He TIOTUHBI 000paMu

4) KOHKYpEHLIUS B CTae BOJIKOB

5) ocyieHrne BEpXOBBIX OOJIOT

6) OuMIIIeHHE BOJI MOPCKHUMHU I'yOKamMu

D:l:‘ OrTBer:



Yacte 2. [na 3anucu omeemos na 3adanus omotu ywacmu (11-14) ucnonwvszyiime bBJIAHK OTBETOB.
3anuwume cnauana Homep 3a0anus , a 3amem pazeépHymulil omeem Ha He2o. Omeemvl 3anucvléaiime
uémro u pazbopuuso.

11. Ha3oBuTe He MeHee 3-X OCOOCHHOCTEH HAa3eMHBIX PACTCHHH, KOTOPHIE MO3BOJMIN UM TEPBBIMHU
0CBOUTH cymry. OTBET 00OCHYMTE.

12. TloueMy maxke JUIMTEIBHOE BO3JCUCTBUE CTAOMIM3UPYIOMIEro OTOOpa Ha 0coOei OJTHOTO BHJIA HE
INPUBOAUT K (POPMHPOBAHUIO MOJHOTO (PEHOTHIIMYECKOTO eanH000pasusa? OTBET 00OCHYHTE, yKa3aB
TPH apryMeHTa.

13. Vmmeparopckuii MUHTBUH OOMTAaeT BOKPYr AHTAapKTHJIBI U MMEET CpPeaHIO Maccy okosio 30
KiiiorpaMmoB. ['amanarocckuii MUHTBUH OOWTAET B YKBATOPHUATBHBIX HIMPOTAX W BECUT MPUMEPHO 2
kunorpamma. Kakoe skonoruyeckoe mpaBuiio OyAeT MOKa3bIBaTh 3Ty 3akoHOMepHOCTh? [lpuBemute
¢du3nonornuecKoe 00bsICHEHHE.

14. Kakue opraHu3mbl B IKOCHCTEME 3aMBIKAIOT KPYrOBOPOT BEIIECTB, pas3iarasi OpraHUYecKue
BeliecTa’

KonTpoabsnas padora Ne 3. 11 kaacc. Bapuanr 2.

Okonorus. DBOJIOLUSL.
Yacrs 1
Omeemamu Kk 3a0anusm 1—10 se1g10mcs  nOCIe008amMenbHOCMb  Yu@dp, UYUCIO UL CLOBO
(cnosocouemanue). 3anuwume omseemul 8 noasi omeemos ¢ bJIAHK OTBETOB cnpaséa om nomepos
COOMEEMCMBYIOWUX 3A0AHUU, HAYUHASL C NEPEOU KIemouKu, 0e3 npobenos, 3animuvix u Opy2ux
OONONHUMENbHBIX CUMBO0I08. Kadicovlil cumeon nuwiume 6 0moeibHOU Kiemouke.
1. . [Ipoananusupyiite OMOTHYECKHE OTHOIIECHHUS MEXKIYy OpPraHM3MaMM SKOCHCTEMbl OkeaHa. Kak
U3MEHUTCS YHCIEHHOCTh TrOJIeHeH Pocca M CHHUX KHUTOB, €CllM B TEYEHHE HECKOJIbKHX JIeT
Ha0JII0/1a10Ch COKpAIIEHHE YUCIEHHOCTH TIOJIEHEH Kpaboe10oB?

JI1s1 KaXK0M BEJIMUMHBI ONPEEIIUTE COOTBETCTBYIOINN XapaKTEP U3MEHEHHUS:

1) yBenuuuTcs

2) yMEHbBIIUTCS

3) HE UBMEHUTCS

3anumuTe B Ta0nuily BBIOpaHHbIE HUQPBI Ui Kaxaol BenuuyuHbl. Lludgpsl B oTBeTe MOryT
MIOBTOPSITHCS.

YucinenHocTs TIoneHer Pocca UucIIeHHOCTH, CHHUX KUTOB




@ CHHUIA KMT

Wmnepatopckui
NUHTBUH

MuHreun

Ortser:

2. Ha wuyerBepThlii Tpoduueckuil ypoBeHb 3KocucTtembl mnoctynaer 340 x/[x sHeprum. Ykaxurte
BEJIMYMHY SHEPTHUH HA MIEPBOM TPOPUIECKOM YpOBHE (B KUIIOKOYJIIAX ).

Otser: kJx

3. BolOepuTe Tpu BEpHBIX OTBETa U3 IIECTH M 3aNUIINTE B TaOnuiy HUGpPBI, O] KOTOPHIMH OHHU
ykazaHbl. Opranu3Mamu BTOPOro Tpo(hUIEeCKOro YpOBHS MOTYT OBITh?

1) pacTHTENBHOSTHBIE OPTaHU3MBI

2) pacTeHUs-TIapa3nuThl

3) kpoBococCyIHe

4) rpuObI-IaTOreHbl pacTeHU

5) rebMUHTHI B OpTraHU3Me YeIIOBEeKa

6) XeMOCUHTE3UpYIoLUe OaKTepuu

OTtBeT Djj

4. TlpounTaiite TekcT. BpiOepure Tpu MpeuiosKeHus, B KOTOPBIX JaHbl OMUCAHUSA U MPUMEpPHI
npeiida reHoB. 3anumuTe HUQPPHI, 0] KOTOPHIMH OHU YKa3aHBbI.
(1) B momynsimuu KpbIc, Uist OOpbOBI ¢ KOTOPBHIMH HCIIOJIB30BAIM OCNAOJISIONINE CBEPTHIBAEMOCTD
KpPOBH SI/Ibl, MOJy4WJI PAcHpOCTpaHEHHUE aJulelb, YCHJIMBAIOIIMUNA CBEpThIBAEMOCTh KpoBH. (2). ¥V
MaJIOUUCIIEHHBIX KOPEHHBIX HApOJOB 4acTo HaOJrojaeTcsl TOBBINICHHAs YacToTa ajulelied psaa
MOHOT'€HHBIX F€HETHUYECKUX 3a00JIeBaHUN, HApUMED, IKYTCKOTo CHHApoma HuskopociocTu. (3) [pu
JUINTENIbHOW W30JIALMU COCETHUX IMOMYJISALMH OJHOrO BHUAA MOXET HaOMI0aThCsl CHUKEHUE
YKU3HECITOCOOHOCTU MX TMOPHUIHOTO MOTOMCTBA BCJIEACTBHE HAKOIUIEHUS F€HETHUYECKUX Pa3IMyuil u
HEcOBMeCTUMOCTH ayuieneil. (4) Bo Bpems mocneaHero JeJHUKOBOTO MepHoa renapabl MpoIuIn Yepe3
«OyTBUIOYHOE TOPJIBIIIKO», B CBSI3U C YEM HEKOTOPBIE ajlIesId T€HOB Y HUX OKa3aJluCh YTPauyeHHBIMHU.
(5) B ¢Qunckoit momymAuuu BeaencTBHe <« @deKkTra OCHOBATENs» YacTOTa BPOXKACHHOTO
HE(POTHUYECKOTO CHUHAPOMA HAaMHOI'O BBIIIE, YEM B CPEJHEM IO YEIOBEUECKOW momyssuuu. (6)
CrnyyaiiHoe M3MEHEHHE HYKICOTHAHOH mocnenosarenbHoctd [JHK dopmupyer mMoOUIM3aniOHHBIN
pe3epB HACIEACTBEHHON N3MEHYMBOCTH TOIYJIALNH.

OrTBer: D:l:‘

5. YcTraHOBUTE COOTBETCTBHE MEXKAY MIPUMEPAMU M BUAAMU aJanTalUi: K KaKI0M MO3ULIHUH, TAHHON
B IIEPBOM CTOJIOIE, TTOIOEPUTE COOTBETCTBYIOIIYIO MTO3HIIMIO U3 BTOPOTO CTOJIOIIA.



[TPUMEPEI BU/IbI
AJJATITALIUN

A) mmenb 1. MUMHKpUS

b) xonopanckuii xyk 2. MacKMpOBKa

B) myxa-ocoBuka 3. mpenocreperaronias
OKpacka

I MOPCKOM KOHEK-TPAMUYHUK
) JUCTOBUIKA

E) manouynuk

A|b|B|TI'| 4| E| Otser:

6. YCTaHOBHTE COOTBETCTBHE MEXIY HSKOJOTHYECKMMH (DaKTOpaMH M HX TPYNIaMH: K KaKIOH
HO3MLIMH, TAHHOH B IIEPBOM CTOJIOIE, IOJ0EPUTE COOTBETCTBYIOLIYIO IO3UIIMIO U3 BTOPOrO CTOIONA
YCTaHOBUTE COOTBETCTBUS MEXKIyXapaKTepUCTHKaMH Hu (popMaMu oTOOpa: K KaKIOW IMO3UIHH,
JTAaHHOM B IEpPBOM CTOJIOLE, TOAOEpUTE COOTBETCTBYIOLIYIO IIO3ULIMIO U3 BTOPOIO CTONONA.

XAPAKTEPUCTHUKU ®OPMbI OTEOPA
A) COXpPaHsIET cpenHee 3HaYEHUe npusHaka 1) JBUKYLIUI
b) cnocoGcTtByeT mNpUCHOCOOICHUIO K H3MEHUBIIMMCS 2) CTa0MIU3UPYIOIIHIA
YCIIOBHSAM cpenbl

B) coxpanser ocobu ¢ NpPU3HAKOM, OTKJIOHSIOILUMCS

oT ero CpemHero 3HAYCHUS

I') cnocoOcTBYeT yBETUUEHUIO MHOT000pa3Hst OpraHu3MOB

) COXpaHseT TIPEKHIOI0 HOpMY peakuuu

E) coxpansier npu3Haku BUJJOB HEU3MEHHBIMU
3anuiuTe B Ta0nMIly BBIOpaHHbIE LU(PHI IO COOTBETCTBYIOIIMMU OYKBaMH.

Ortser:
A|b/B|T|I|E
7. [Ipoananusupyiite JrarpaMmy KOJINYECTBA OTXO0JIOB
45
40
35
30
F 25
g
=20
s 15
10
[ N [ | - [ | N |
2007 2008 2009 2010 2011 2012 2013
B HomMMYHaNbHLIA cekTop 3,6 3.8 3.9 25 4 4,37 4,34
Becero otxonoe 26,5 24,4 17.6 17,8 25 26,5 32,6

B Mockse.

[
2014

34
40,8

Bribepure Bce yTBEpXKICHMS, KOTOpblE MOXHO c(oOpMyTupoBaTh Ha OCHOBAaHMM aHaIU3a

IIPEICTABICHHBIX
3anumure B OTBET HUQPBI, O] KOTOPHIMU yYKa3aHbI BHIOPAHHBIC YTBEPIKICHHS.

JaHHBIX.

1) Haumnas ¢ 2010 roma KOJIMYECTBO OTXOJOB B MoOCKBe CTaOWJIIBHO  pacTET.
2)C 2007 mo 2010 rom MOCKBMYM OoJibllic 3a00THIMCH 00 OKpYXKarolle cpene.



3) KauectBo 1 00bEMBI IepepabOTKH OBITOBBIX OTX0J0B B MockBe moctenenHo pactyt ¢ 2010 roxa.
4) Hacenenne MockBbl ¢ 2007 mo 2010 rojg CHWKaJIoOCh, a IOTOM Hadyajlo OBICTPO pacTu.
5) B Teuenue 7 €T OTXO/1bI KOMMYHAIBHOTO CEKTOpa B MOCKBE OCTAIOTCS MPUOJIN3UTEIHHO HA OJHOM
YpOBHE.

Ortser:

8. YcTaHOBUTE COOTBETCTBUE MEXKY XapaKTEPUCTUKAMM BHUJA U KPUTEPUSIMU BHJIA, K KOTOPHIM OHU
OTHOCSTCS: K KQXIOW MMO3UIHH, JaHHOW B IIEPBOM CTOJIOLE, MOJ0EPUTE COOTBETCTBYIOLIYIO HO3UIIHIO
U3 BTOPOTO CTOJOIA.

XAPAKTEPUCTUKU KPUTEPUU BUJIA

A) camku IUIOAATCA Yepe3 Kaxkiple JABa rojal) Mopdosoruueckuit
b) ycamku BbIpabaThIBaeTCsi MOJOKO B Te4YeHHE2) (U3NOIOTHICCKUI

ceMU MECSIIEB 3) IKOJIOTHICCKUI
B) Ha ko€ y KHMTOB TOCENSIOTCS KWUTOBBIC BIIU U

YCOHOTHE payku

I ILUIACTUHBI KHUTOBOT'O yca HMEIOT
CMOJISTHUCTO-4YEPHBIN LIBET

J) nnuHa HEKOTOphIX ocobel mocturaer 33 MeTpoB

E) mosoBast 3penmocth ocobeld  HacTymaer B

YCTBIPC-IIATH JICT

3anuiuTe B Ta0NHIly BRIOpaHHbBIE IU(PHI O] COOTBETCTBYIOUIMMH OYKBaMHU.

OrtBerT: ABBFI[E

9. YcraHOBUTE COOTBETCTBHE MEXJYy NpPHU3HAKaMU IMPUMEPAMU M MYTAMH 3BOJIOLNUU: K Kaxao0u
MO3MIINY, TAHHOH B IIEPBOM CTOJIOIE, OJOEPUTE COOTBETCTBYIOUIYIO O3HIIMIO U3 BTOPOTO CTONOIA.

I[TPUMEPBI ITYTHU 5BOJIOLIA
A) anbBeOJISIpHBIE JIETKHE MJICKOTTMTAFOIITIX 1) apomopo3
b) tpéxkamepnoe cepaie ampudmii 2) uanoaganTanus

B) xo60T1 cnona
') BHyTpeHHee OII0JOTBOPEHUE PENTUINN
J1) nepenoHku MeXy HalbllaMH y BOJIOIIABAIOIINX IITUI]

3anuiuTe B Ta0HIly BRIOpaHHBIE IUQPHI O] COOTBETCTBYIONIUMH OYKBaMHU.
OTtBeT:

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

10. BeiOepure Tpu BepHBIX OTBETAa M3 IIECTH M 3alMIINTE B
Tabyuy nudpsel, M0 KOTOPIMU OHHU YKa3aHBHI.

buomacca 3emnu

1) yBenu4uBaeTcst OT MOJIIOCOB K 3KBATOPY Ha IOBEPXHOCTH CYIIH

2) yMeHbIIaeTCs ¢ MOABEMOM U3 TITyOHH K MEIKOBOBIO

3) yBenuUYMBAaETCs C BO3pacTaHUEM BBICOTHI HAJl YPOBHEM MOPs

4) yBenMuMBaeTCs OT HKBATOpa K MOJI0caM B TUTOChEpe

5) yMeHbIIaeTcs € MaJeHUEM OCBEIIEHHOCTH B MUPOBOM OKEaHe

6) yBenu4MBaeTCs ¢ BO3paCTaHUEM TEMIIEPATyPhl U BIAXKHOCTH

OrTBerT: D:l:‘



Yacts 2

Jns 3anucu omeemos na 3adanus smou yacmu (11-14) ucnonvszyiime bJIAHK OTBETOB. 3anuwume
CHauana Homep 3a0aHus , a 3amem paseépuymviti omeem Ha Hezco. Omeemsl 3anucvléatime YémKo u
pasoopuueo.

11. OObIuHYIO JIETATY OTHOCAT K IIAllEHTaPHBIM MIIEKOIUTAIOUINM, a OOJIBIIYI0 CyMUaTyIO JIETATY — K
cymuatbiM. O0a BUJa )KUBYT HA JIEPEBbAX, a JJIs INIAHUPOBAHUS UJIU MPBIKKA C BETKU HA BETKY UMEIOT
KOXKHYIO TEPENOHKY MEeXAYy MepeAHHMH W 3aJHUMHU JanaMmu. [IpruMepoM Kakoro 3BOJIIOIMOHHOTO
npoliecca SBJISIETCS CXOACTBO 3TUX ABYX BUIOB? CBoif 0TBeT aprymeHTHpyite. OOBsICHUTE C TO3ULIUI
COBPEMEHHOM TeOpUH IBOJIIOLINK MEXAHU3M BOSHUKHOBEHHSI 3TOTO CXOJICTBA.

12. Tlepeuucnure HE MEHEE YETHIPEX OTPHUIATEIBHBIX MOCICICTBUN MPSIMOXOXKICHUS IS 30POBbBS
YyeloBeKa.

13. Tlouemy BOJHBIE IIBETKOBBIE PACTEHHS MOTYT HMCHBITBIBaTh ACPUIUAT KUCIOpOAA MJIA
ocymiecTBieHus apixanusa? Kakum o6pazoM OHU BOCHONHSIOT 3TOT AeGuiut? CBOW OTBET MOSICHUTE.
[Touemy mpu yBeMHUYEHUU TIyOWHBI PACTEHUS UCHBITHIBAIOT NE(UIUT KUCIOPOAA OCOOCHHO OCTPO?
VYKaxuTe J1B€ MPUUUHBI.

14. U3BecTHO, uTO rektap 20-I€THEro COCHsIKA MOTJIONIAET B TOJ 10 9 TOHH YIIIEKHUCIIOTO rasza, rekrap
60-netnero — 13 touH, 80-netnero — 11 TonuH. Ilo mpaBunaMm caHuTapHON pyOKH MOXHO BBIpYyOaTh
TOJIEKO CTapble JCPEBbs, OCTABISAA CpeaHeBo3pacTHbIe. OOBICHUTE, KaKOBa JKOJIOTHYSCKAs OCHOBA
9TOTrO MpaBWiIa. YKaXUTe He MeHee TPEX monoxeHuid. [Touemy 0cOOEHHO Ba)KHO COXPaAHSTH JEPEBbS
CpPEIHEro BOo3pacTa B MPOMBIIIICHHBIX palloHaX U ropoaax?

Koutpoasnas padora Ne 4. 11 kaace.
DBoJTIOLIUS )KUBOI TPUPOIBI

B stom 0Osioke HauObosblee 3aTpyAHEHHME BBI3BIBAIOT Yy YYAIUXCSl TaKWe BOIPOCHI Kak
AHTPOIIOTEHe3, KPUTEPHHM BHUJAA U €ro MONYJSAIHMOHHAs CTPYKTypa, IMYTH SBOJIIOLUU PAcTEHUH U
KUBOTHBIX.

1. ITox Bo3neiicTBUeM OnoOrnueckux (pakTopoB IBOIIOLMY Y JIFOJEH MPOU30IILI0
dbopMupoBaHue:

1. pacoBbIX pa3nn4uii

2. peun U O0IIECTBEHHOTO 00pa3a KU3HU

3. pa3IMYHBIX BUJIOB TPYAOBOM JESTEIBHOCTH

4. MUCbMEHHOCTH

OtBer -1
. K kakomy kpuTepuio Buja OTHOCUTCS 00JaCTh pacpOCTPAaHEHUS CYCIIMKA KPparmyaToro:
. MOp(oIorHUecKOMy
. DKOJIOTHYECKOMY
. TCHETUYECKOMY
. TeorpaduyecKoMy

OtBer — 4

3. Kakme O>KMBOTHBIE B XOJE OBOJIONMH OBUIM HaWOOJee BEPOSTHBIMH TPEIKAMH
YJICHUCTOHOTHX:

1. KospUaTHIE YEPBU

2. IJIOCKHE YEPBU

3. MOJUIFOCKH

4. Xop10BbIE

OtBer -1

4. BeiOepuTe npu3HaK, XapaKTEPU3YIOINNA BUABI — ABOHHHUKH:

1. MOTYT CKpeUIMBaThCS MEXTY CO00H

2. He 061a1al0T MOP(OIOTUYECKHM CXOACTBOM

3. bopmMupyrOT Ha 00IIEH TEPPUTOPUU OAHY TTOMYJIISIIUIO

4. penpoAyKTUBHO H30JIMPOBAHBI IPYT OT Apyra

W=D



OtBer — 4

5. MUMHKpPHA-3TO PE3YJIbTAT:

1. MOBBILICHUS YPOBHS OPraHU3ALIUN KHUBOTO

2. 0TOOpa CXOTHBIX MYTAIlUH Y pa3IMYHBIX OPTaHU3MOB

3. yCIIOKHEHUS Pa3BUTHS OPraHU3MOB

4. mpucTocOOTIEHUS K TApA3UTUYECKOMY 00pa3y KU3HU

OtBet — 2

6. Marepuanom JuIst eCTECTBEHHOTO 0TOOpa CITY)KHT:

1. mpucnoco0IeHHOCTh OPTaHU3MOB

2. MyTallMOHHAsI U3MEHYHBOCTh

3. OMOJIOTHYECKHUI TTpOrpece

4. MouUKAITMOHHAS U3MEHINBOCTD

OtBet — 2

«DKOCHCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH

B 3amanusix storo Oyoka HauOonbliee 3aTPyAHEHHE Yy YYalllUXCS BBI3BIBAIOT BOIMPOCHI
XapaKTePUCTUKU (YHKIUH )KUBOTO BEIIECTBA IIAHETHI, KPYyTOBOPOTA BelIeCcTB B Onocdepe.

1. C yem cBsi3aHa OKHCITUTEIBHO-BOCCTAHOBUTENbHAS (DYHKIIHUS KUBOTO BEIIECTBA IIJIAHETHI:

1. KITMMaTUYECKUMH YCIIOBUSMU

2. 00OMEHOM BEIIECTB U YHEPTHH

3. ’BOJIIOLIMEN OPTaHU3MOB

4. pacuimpeHueM apeasna Buaa

OtBer — 2

2. Kakyro pyHkmuio B 6uocdepe BBIIOTHSIIOT MUKPOOPTaHU3MBI, YYaCTBYIOIIUE B 00pa30BaHUU
MeJa, U3BECTHSKA:

1. razoByto

2. TPAHCIIOPTHYIO

3. KOHIIEHTPALMOHHYIO

4. OKHCIIUTEIbHO-BOCCTAHOBUTEIHHYIO

OtBet — 3

3. 'maBHYIO posb B KPYrOBOPOTE BEIIECTB B OMOC(hepe BHITIOTHSIOT:

1. ®UBBIE OpPTraHU3MBI

2. abnotnyeckue GpakTopsl

3. OpraHu3MbI-TeTepPOTPOPHI

4.aHTpOIIOTeHHbIE (PaKTOPHI

OtBer -1

4. Kakas W3 mepedyrclIeHHBIX HIKOCHCTEM XapaKTepU3yeTcsl HAMMEHBIIUM pPa3zHOOOpazreM
BHJIOB:

1. HU30BOE OOJIOTO

2. NOWMEHHBIN JIyT

3. IIOOBBIN caf

4. 6epe3oBbIi Jiec

OtBet — 3
. B axocucTeme mmpoKoInCTBEHHOTO Jieca — JyOpase:
. KOPOTKHE TUIIIEBBIC IIETTH
. YCTOWYUBOCTh 00€CTIEUnBACTCS pa3HOOOPa3UM OPTraHu3MOB
. HAYaJIbHOE 3BEHO I[ENH MUTAHUS IPEICTABICHO PACTCHUSIMU
. IOMYJISILIUOHHBIN COCTAB KUBOTHBIX HE U3MEHSETCS BO BpPEMEHU
. ACTOYHHK MTEPBUYHOMN SHEPTUM - COJHEUHBIN CBET
. B IOYBE OTCYTCTBYIOT PEIYLICHTHI

OtBer—235
6. YcTaHOBUTE COOTBETCTBHE MEXKIY IKOCUCTEMaMHU U UX MPU3HAKAMU:

[Tpu3Haku SKOCUCTEM: DKOCUCTEMBI:

O N B~ WK — W



A) ipeobagaHue MOHOKYJIBTYP
b) pa3soMKHYTBIN KpyrOBOPOT BEILIECTB
B) crnoxHast ceTh B3aMMOCBA3€H MEXKAy OpraHu3MamMu
I') pazHoOOpasue BUIOBOIO COCTaBa
J1) mpeobaganue NCKYCCTBEHHOTO 0TOOpa
E) ycToitunBOCTh, CHOCOOHOCTH K JJTUTEIBHOMY
CYLIECTBOBAHUIO
OTtser

1. npupoaHas 3KocucTeMa
2. arpo1eHo3

A b B I
2 2

N




6. [IlepeyeHb OCHOBHOI ¥ JIONOJTHUTEIbHOM Y4eOHOI JJUTepaTypbl, HEOOXOAMUMOIi 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., I'nmarones 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
OpraHu3auin

00O Uzpatenbckuii 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 kimace».
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
OpraHu3arun
Jlanmmmua B.U., PoxoTtosa JI.11. Buonorus H3narenscTBO http://www.akademkniga.ru/cata
"AxageMkHHuTa/YueOHUK" log/16/2141/
JlaTromuu B.B., [llankun 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 N.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

OO0 "I'ymanuTapHbIit

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
IBenosn I'.I'.u ap. / Illox 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 kmacey. OOO U3znarenbCKuii LEHTP http://vgf.ru/bio2
Y4eOHUK [Tl y9auiuxcs 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
0O.A., Kyumenko B.C.. [Tox 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;:J;[T;;; A — rg;‘;{ém;;‘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
. Buosorus. Oo0wmas
Kamencknit ~ A-A.,  Kpukcynos ounoJiorust (6a3zoBbrii | 10-11 | OOO "APOPA" http://www.drofa.ru/93/
E.A., [Iaceunuk 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
Npanosa T.B. YpOBEHbB) 49
boponun II.M., Bbicoukas JI.B., Buonornst B 2-x  9aCTsX
Aot .M. u ap. / Ilox pen. 10-11 | M3nareabcTBo «IIpocBemenue» | Www.prosv.ru/umk/10-11

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

(yriy0JieHHBbIH 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., Kpepkanosckuii B.A. bronorus s moctynaromux B By3sl. IHTEHCHUBHBIH 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
«/HTEepHeT»), He0OXOAUMMBIX IJISI 0CBOEHHSI AMCUUILJIMHBI (MOIYJIs1)
DONEKTPOHHBIE 00pa3oBaTEeNIbHBIE PECYpPChl, HCIOIB3yeMble B TIPOIECCEe IMPEroaBaHus
JTUCIIATIITAHBI:
- OUOTYpHUD.PY
- punn.py -
- peury era.py



