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BBenenne

Meroanueckue yka3aHUsl MO BBIMOJHEHUIO CaMOCTOATENbHON paboThl CTY-
JIEHTOB MO AucHUIUIMHE «buonorus» mnpeaHa3HaueHbl JUIsl CTYJEHTOB JTHEBHOIO
OTJICJICHUS JJI YIYUIICHUS] YCBOCHHUS MOJTYUYEHHBIX 3HAaHUI Ha ypoKax.

[Ipu pocte TexHHUECKOro Mporpecca TpeOyeTcsi MOCTOSIHHOE OOHOBJICHHE
3HAHMM, TOITOMY 3a/1aya MpenojaBaTeis HAyUuTh CTYI€HTOB CaMOOOPa30BbIBATh-
csi, paboTaTh C METOAMYECKUMH MaTepHallaMHia TaKXKe C MEePUOJUYECKOM JHUTepa-
TYpOU.

B pesynbTare ocBoeHUs y4eOHOW AMCHUIUIMHBI Kypca OOyYaromuiics A0-
*eH obnanate npenycMoTpeHHbIMU OI'OC cneayromuMu yMEHUSMH, 3HaHUSMU,
KOTOpBI€ (POPMUPYIOT 00IIME KOMIIETCHIINH:

OK 1. IloHuMath CyIIHOCTh W COITMATBHYIO 3HAYUMOCTH CBOCH Oymyreit
npodeccuu, MPosIBISITH K HEW yCTONUMBBINA HUHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTb, BBHIOMPATH THUIIOBHIE
METO/Ibl M CIIOCOOBI BBIMIOJHEHHUS MPO(ECCHOHANBHBIX 3a/1ay, OLIEHUBATh UX -
(EKTUBHOCTH M KAYECTBO.

OK 3. IIpuHuMaTh pelIeHHs] B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYAIUSAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh MOUCK M UCHOJb30BaHUE MHGOPMAIINK, HEOOXOIUMOI
JUTs1 3PEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIBEHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. HMcnons3oBath MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po¢eCCUOHATIBHOU JIEATEIIbHOCTH.

OK 6. PaGoTaTh B KOJUIEKTHUBE U B KOMaH i€, 3P(HEKTUBHO OOMIATHCS C KOJIjIe-
ramu, pyKOBOACTBOM, TOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 32 padOTy YJIEHOB KOMaH/bl (ITOI4YH-
HEHHBIX), 32 PE3YJIbTAT BBHITOJTHEHUS 3aJaHUM.

OK 8. CamocToATensHO OMpenensaTh 3a/ladyd MPOPECCHOHATBLHOTO U JINY-
HOCTHOTO PAa3BUTHUS, 3aHUMATHCS CaMOOOpa30BaHHMEM, OCO3HAHHO IUIAHUPOBATh
MOBBINICHUE KBATHU(PUKAIIIH.

OK 9. OpueHTHpOBaTHCA B YCIOBHSIX YAaCTOM CMEHBI TEXHOJIOTUI B mpodec-
CUOHAJILHOM AESTEIbHOCTH.

CamocrosiTenbHast paboTa — 3TO IJIaHUpyeMas paboTa CTYJEHTOB, BBITTOTHS-
emas 1o 3aJaHuI0 U MPU METOJAMYECKOM PYKOBOJCTBE MpenojaBatress, 0e3 Hemo-
CPEIICTBEHHOI'O Y4aCTHSI.

Posb caMocTOsAITE IbHOM PAa00THIO0YYAIOIIUXCH:

— (opMHUpOBaHUE TBOPUYECKOW JTUYHOCTH, CIIOCOOHOW K CaMOpa3BUTHIO, Ca-
MOOOPa30BaHNIO0, UHHOBAIIMOHHOM e TEIbHOCTH

— TEpEeBOJI yYallerocsi 3 NacCUBHOTO MOTPEOUTEIIS 3HAHUN B AaKTUBHOTO UX
TBOPILIA, YMEIOIIEro chopMyIrpoBaTh NpodiIemMy, MpOaHATU3UPOBATh MYTH €€ pe-
UICHUS, HAUTU ONTUMAaJIbHBIN pe3ybTaT U JOKa3aTh €ro MPaBUIbHOCTD.

3agaum, pemiaeMblie NMPU OPraHU3ALMH CAMOCTOSITEJIbHON PadoThI 00y-
YAKIHUXCH:

— CHOCOOCTBYET YIiyOJIEHUIO U 3aKPETUICHUIO UMEIOLIUXCS TEOPETUUECKUX
3HAHMU;



— pa3BUBAET MPAKTUYECKUE YMEHUS B MPOBEJACHUMU HCCICIOBAHUMN, aHAIIN3E
MOJTyYEHHBIX PE3yJbTaTOB U BBIPAOOTKE PEKOMEHIAIMI 10 COBEPIIICHCTBOBAHHUIO
OTIPENETICHHOTO BU/IA IeATEIHHOCTH;

— COBEPIICHCTBYET HaBBIKM B CaMOCTOSITETLHOW paboTe ¢ UCTOYHHKAMHU
uH(OpPMAITUU W COOTBETCTBYIOIIMMH MPOTPAMMHO-TEXHHYECKUMHU CPEJICTBAMH, B
TOM YHCJIIE C JIEKTPOHHBIMH PECypCcamu;

— OTKpBIBAaCT IMHUPOKHWE BO3MOXHOCTU JUII OCBOCHHS JOTOJHUTEIHHOTO
TEOPETUIECKOr0 MaTepuaia 1mo Gu3ruKe U HaKOTUICHHOTO MPAKTUIECKOTO OTBITA;

— CIOCOOCTBYeT Mpo(decCHOHANIBHON TOATOTOBKE K BBITIOJHEHUIO B JAJTb-
HEMIIEM CBOUX O0SI3aHHOCTEM;

— IIOMOTaeT OBJIAAETh METOJ0JIOTUEN UCCIENOBAHUM.

[IpucTtymast K BBIIOJIHEHUIO CaMOCTOSTEILHON PaOOThI, CleayeT mpopado-
TaTh TEOPETUUYCCKUNA MaTepHuat. JJis yIydIieHusl ero yCBOSHUs HeOOXOIMMO BBe-
CTH KOHCIIEKTHPOBaHWE, W TOCIE W3YUYCHHUS TEMBl OTBETUTh Ha BOIMPOCHI CaMO-
KOHTPOJISL U JiaJiee BBITIOJIHUTD 3a/IaHHE.

KoHTposb pe3ynbTaToB camMoOCTOSATEIbHOM PabOThl MPOXOAUT B MUCHMEH-
HOM, YCTHOW 1 KOMOMHUPOBAHHOU (opMme.

B paboueit nporpamme nucuuiinHbl « EcTecTBO3HaHUE» (pasnen Ouonoruu
C DJIEMEHTAMH JKOJIOTHH )IIPEyCMOTPEHBI CIEAYIOIINE BHUABI CaMOCTOSTEIbHOU
paboThI CTY/ICHTOB:

- paboTta Cc y4eOHMKOM — KOHCIEKTHPOBAaHHWE MaTepuala, COCTaBJICHUE
TakOIuIL,

- oopmienue pedepara;

- Moja00p HEOOXOJAMMOro Marepuaja B MHUCBMEHHBIX M JJIEKTPOHHBIX
HUCTOYHHKAX;

- MOATOTOBKA JIOKJIA/IOB.

JlaHHBIE METOAMYECKHE YKa3aHUs COoJepKaT PEKOMEHIAIMU 1o paboTe ¢
y4eOHUKOM ¢ KOHCIEKTOM, METOJMYECKHE YKa3aHWsl 1O BBINOJIHEHUIO U
odopmieHuto pedeparos.



TemMaTuuecKu mjaiaH.

Tema o paboueii npo- | Koxn. | Tema camocrositensHoi | Bun camoctosrenb-
rpamme 4acoB paboTHI HOM pabOThI
CocraBbTe CpaBHUTENb-
HYI0 Ta0JIMIly HYKJIEHHO-
Tema 2.1 Xumnueckas op- BBIX KHCJIOT, YEPThI
1 CocraBneHnre Ta0Il
raHu3anus KJIETKU. CXOJICTBA U Pa3Inuyus
«CpaBHUTEIBHAS XapaK-
tepuctuka JIHK u PHK»
N3yunTh 1 3aKOHCTIEKTH-
Tema 2.4]leneHne KIETOK. i Hanucanue onopHbix
poBath Temy «Kitlerounas
Knerounas teopus ctpo- | 2 KOHCIEKTOB, COCTaB-
TEOpUsl CTPOCHUS Opra-
€HUs OPraHU3MOB. JieHue TabuI
HU3MOBY.
Tema 3.1 PasMmHOKeHHE 3anoJIHUTh TaOJIHITY
2 - CocraBieHue TabauIy
KUBBIX OPTaHU3MOB. «Meino3»
Tema 4.10cHOBHBIE TTOHS- Pentenue 3amad Ha MOHO-
TUs TeHeTUKU. [ udpuao- rUOpUIHOE CKpellrBa-
JIOTUYECKUNA METOJ U3y~ Hue. Pemenue 3amad Ha
3 Pewenue 3anau
YEHUS HACJIEIOBAHUS TUTHOPUIHOE CKpEeIBa-
npusHakoB ['. Mennens. HUE
3akoHsbl ['. Mennens.
Tema 4.2CuenyneHHoe Brimonnenne cxemMbl
HaCJIeJJOBAaHUE T€HOB. o | CKpEIIMBAHKS NP Heal- Hanucanue onopHbIix
BzauMopeiicTBre TSHOB. JIEJIBHOM B3anMMOJICH- KOHCIIEKTOB
I'eneruka noua. CTBUU I'€HOB
Pemenue 3aau Ha aHa-
Tema 4.2HacnenoBanue JIM3UPYIOLIEE CKPEIIUBa-
MPU3HAKOB, CLEIIIEHHBIX 3 Hue. Penrenue 3ama4d Ha Pemenne 3amau

C ITOJIOM.

HacjacaoBaHUC, COCIIJIICH-
HOC C ITIOJIOM.




Tema 4.5Cenekuust MUK-

poopranusMoB. [loctrxke-

HUSI 1 OCHOBHbBIE HaIIpaB-
JICHUS CEIICKIINU.

OTBETUTH HA BOIIPOCHI
raaBel 11, «Cenekmus
pacTEHU, )KUBOTHBIX U
MUKPOOPTaHU3MOB).

Paborta ¢ yueOHMKOM

Tema 5.1Pa3Butue 6uono-
T'UH B J10JaPBUHOBCKHMA
nepuo. HaydHblie U co-

[IHAILHO-D)KOHOMUYECKHUE

MIPEAMOCHUIKH TCOPUHI
Y./lapBuHa.

[ToAroTOBUTH NOKIIAIBI
1o 6uorpadun 1 Hay4-
HOM J1eATEeNTbHOCTH
Y./lapBuHa.

Iloaroroska nokmnaaa

Tema 5.2Vuenue
Y./lapBuHa 006 HCKYC-
CTBEHHOM U €CTECTBEH-
HOM oTO0pe. DopMbI
€CTECTBEHHOT0 0TOOpA.

CocTtaBuThb TaOIUITLY
«CpaBHeHUe JeHCTBUS
HUCKYCCTBEHHOTO M €CTe-
CTBEHHOTO 0TOOpay.

CocraBienue Ta0IuIL

Tema 5.43a60ta 0 mOTOM-
cTBe. PU3HNOJIOTNYECKUE
aJarnTalui.

HOI[I‘OTOBKEI JOKJIaa0B
Ha 3aJaHHBbIC TCMBI.

HO,Z[FOTOBKa JOKJIaga

Tema 5.911poucxoxaeHue
YeJI0BEKaA.

CocTtaBuTh TaONUILY
«OCHOBHBIE 3TaIIbI IPO-
VCXOXKIEHUS YEIIOBEKaY.

Cocrasienne Tadull

Tema 6.31TpupoaHeie pe-
CYPCHI U MX UCIOJIb30Ba-
nue. IlocaencTBus xo3si-
CTBCHHOM JESATSIILHOCTH
YEJIOBEKA I OKPYKaro-
1IEW CPEIbL.

[ToaroroBka pedeparos,
JIOKJIaJIOB Ha 3aJlaHHbIE
TEMBI.

[Touck nndopmanuu
B NUCbMEHHBIX U
ANEKTPOHHBIX UCTOY-
HUKAaX, OJITOTOBKA
JOKJIaJia ¥ HaIlluCaHUe
KOHCIIEKTa




Conep:kaHue TMCUUIIHHBI.

Tema 2.1 XumMuuyeckasi OpraHu3anus KJIETKH.

[{enb:13yuynTh Makpo M MHKPOIJIEMEHTBI, HEOPTaHMYECKUE KOMIIOHEHTBI
KJIETKH: BOJIa U €€ poJib B KIJIETKE: KaTUOHBI, aHUOHBI, U X POJIb B 00ECIIEYECHUHU
MIPOIIECCOB KUBHEAEATEIbHOCTU. OCHOBHBIE OPTaHUYECKUE BEIIECTBA, BXOASAIIUE B
COCTaB KJIETKH: O€JKH, UX CTPOCHHE M (PYHKIIMU; KUPBI U YIIIEBOJbI KaK CTPYK-
TYPHBIE KOMIIOHEHTBHI U UCTOYHHUKH SHEPTUN B KJIETKE; HYKJIEUHOBBIE KUCIOTBI, NX
TUTBL, cTpoeHue U pyHkuuu; yasoenue monekyn JJHK, cuntes PHK, ATO®.

3ananue:CocTaBbTe CPAaBHUTEIBHYIO TAaOMUIly HYKJIEHHOBBIX KHCIOT, Yep-
Tbl cxoacTBa M paznmuusi «CpaBHutenbHas xapakrepuctuka J[HK u PHK»
[1]ctp.35-37, [2]cTp.111-115.

TeopeTnueckne cBEACHNUSA:

He3okcupubonykiennoBas kuciora (JJHK) — makpomonekyna (omna u3
TpexX OCHOBHBIX, ABe Apyrue — PHK u Genku), oOecneunBaromias xpaHeHue, me-
pelady U3 HOKOJICHHS B IOKOJIEHME U PEaU3alMI0 T'€HETUYECKOM ITPOrpaMMbl
pa3BuTHs U (QYHKIMOHUPOBAHUS KHUBBIX opraHu3moB. OcHoBHas pois JIHK B
KJIETKaX — JIOJITOBpEMEHHOE XpaHenue nundopmaiuu o crpykrype PHK u 6enkos.

B knerkax sykapuotT (Hampumep, >KkMBOTHBIX WK pactenuil) JJHK naxoaut-
Cs B /IPE KIIETKA B COCTAaBE XPOMOCOM, a TAK)KE B HEKOTOPBIX KJIETOYHBIX OPTraHoO-
unax (MUTOXOHAPUSIX U IUIACTHAAX). B KiIeTkax MpOKapuOTHYECKUX OPraHU3MOB
(GaxTepuii 1 apxeit) KosibleBas wiau auHelHas moisekyna JJHK, tak Ha3piBaeMbIil
HYKJIEOU]I, IPUKPEIJIEHA U3HYTPH K KIETOYHOU MeMOpaHe. Y HUX U Y HU3UIUX JY-
KapuoT (Hampumep, IPOXOIKEH) BCTpPEHArOTCS TakyKe HEOOJIbIINE aBTOHOMHBIE,
IIPEUMYLIIECTBEHHO KoubleBble MoeKybl JJHK, HaspiBaeMble mnasmunamu. Kpo-
M€ TOro, OAHO- WK JByxlienoueunsle Moiekyisl JJHK moryt oOpa3oBbiBaTh re-
HoMm JIHK-conepxkamumx BUpyCOB.

C xummnyeckoit Touku 3pennst JIHK — 3To nnmmHHas nonumepHas MoJieKyJa,
COCTOSIIAsI U3 TTIOBTOPSIONINXCS OJIOKOB — HYKJICOTUI0B. KaxkbIit HyKJI€oTH 1 CO-
CTOWUT M3 a30THCTOTO0 OCHOBaHMsI, caxapa (1e30Kkcupru003bl) U (pochaTHON TPYIIIIHI.
Casi3u MeX Ty HYKJICOTUIAMH B I[N 00pa3yroTcs 3a CuéT 1e30KCupuodo3bl U (oc-
datHoit rpymmel. B nogasistonieM OONMBIIMHCTBE clydaeB (KpOME HEKOTOPBIX BU-
pycoB, conepxamux oanonenodeunyo JIHK) makpomonexkyna JIHK coctout us
JIBYX ILIEMEN, OPUEHTUPOBAHHBIX A30TUCTHIMU OCHOBAHUAMH JAPYr K APYry. Jta
JIBYXIIEIOYEYHass MOJIEKYJIa ciupaiu3oBaHa. B nenom ctpykrypa monekyisl JJHK
[I0JIy4nia Ha3BaHUE «IBOWHOU CIIUPAIIND.

B JIHK Bctpeuaercst yeThlpe BuAa a30TUCThIX OCHOBaHUM (a€HUH, TYaHUH,
TUMUH U UUTO3WH). A30TUCThIE OCHOBAHUSI OJHOM U3 LIETIEW COEAMHEHBI C a30TH-
CTBIMU OCHOBAHHUSIMU JPYTOW 1€MW BOJOPOJHBIMHU CBSI3SIMH COTJIACHO MPUHIUITY
KOMIUJIEMEHTAPHOCTH: aJICHUH COEIUHSETCS TOJIBKO C THMUHOM, TYaHUH — TOJIBKO
¢ uuto3uHOM. [locienoBaTerbHOCTh HYKJIEOTHUAOB IO3BOJSET «KOAMPOBATH) WH-
dopmanuio o pazmuunbix THHax PHK, Hanbosnee BaXXHBIMU M3 KOTOPBIX SBISIOTCS
uHdopmarmonnsie, wim Matpuanbie (MPHK), pubocomansusie (pPHK) u Tpanc-
noptabie (TPHK). Bee st tunet PHK cuntesupytores va marpune JIHK 3a cuér
konupoBanus nociegosarensHoctu JJHK B mocnegoBarensnocts PHK, cunTe3n-
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pyeMoil B Ipoliecce TPAaHCKPUIIIUK, U IPUHUMAIOT yd4acTue B OMOCHHTE3e OEITKOB
(mpouecce Tpaucasuuu). IlomuMo koaupyrommx mnocieaoBarensHocTed, JJHK
KJIETOK COAEP>KUT IMOCIEA0BATEIbHOCTHU, BBIMOJHSIOIINE PETYISTOPHBIE U CTPYK-
TypHble ¢pyHKIKMU. Kpome Toro, B TeHOMe 3yKapHOT 4acTO BCTPEUAIOTCS YYacCTKH,
MPUHAJICKAIINE KTEHETUYECKUM Mapa3uTam», HallpuMep, TPAHCIIO30HAM.

Pacumdporka crpykrypsl JIHK (1953 r.) cTana ogauM U3 OBOPOTHBIX MO-
MEHTOB B UCTOPUU OMOJOTUU. 3a BBIIAIOIIMICS BKJIaJ B 3TO OTKpbITUE PpaHCUCY
Kpuxky, Txeitmcy Yorcony, Mopucy Yunkuncy Obuta npucyxaena HobOeneBckas
npemus 1o ¢usnonoruud win Meaunuae 1962 r. Pozamuna ®pankinuH, KoTOpas
MOJTyYnsIa PEeHTIeHOrpaMMBbI, 0e3 KOTOpbIX YoTcoH U Kpuk He nmenu 6bl BO3MOXK-
HOCThb czenath BbiBOAbI 0 cTpykrype JHK, ymepna B 1958 r., a HobGeneBckyro
IIPEMHUIO HE JAIOT IOCMEPTHO.

PubonyknennoBas kuciora (PHK) — ongHa n3 Tpéx OCHOBHBIX MaKpOMOJIE-
Kyn (nBe apyrue — JIHK u 6enku), KOTopble coiepkarcs B KJIETKaX BCEX JKUBBIX
OpPraHU3MOB.

Tak xe, kak JJHK (ne3okcupubonyxinenHonas kuciora), PHK coctout us
JUIMHHOW LENU, B KOTOPOM KaXK/J0€ 3BEHO HA3bIBAECTCA HYKICOTHIOM. Kaxawli
HYKJIEOTHJI COCTOUT U3 a30TUCTOTO OCHOBaHMs, caxapa pubOo3bl U ¢ocdarHOU
rpynnsl. [TocnenoBarenbHOCTE HyKII€0THIOB N03BoJIsieT PHK koaupoBate reneru-
yeckyto nHpopmaruto. Bee knetounsie opranusmel ucnodib3ytor PHK (MPHK) nis
POrpaMMHUPOBAHMS CHHTE3a OEJIKOB.

Kinerounsle PHK 00pa3syroTcs B Xoie mpolecca, Ha3blBAEMOro TPAHCKPHII-
nuei, To ectb cuHTe3a PHK na matpune /IHK, ocymecTBisiemoro cnenuaibHbIMu
dbepmentamu — PHK-nonumepazamu. 3arem matpuunbie PHK (MPHK) npunu-
MaroT y4acTHE B MPOLECCE, HA3bIBAEMOM TpaHCIALMeER. TpaHC s — 3TO CUHTES
oenka Ha marpuue MPHK npu yuactuu pubocom. Ipyrue PHK nocne tpanckpurn-
UM MOJBEPrarTcs XMMHUUECKUM MOAU(UKALMIM, U TTocie 00pa3oBaHUs BTOPHUY-
HOM ¥ TPETUYHOU CTPYKTYP BBIOJIHAIOT (PYHKIMH, 3aBucsue oT Tuna PHK.

Hnst onqnonienoueynsix PHK xapaktepHbl pasHOOOpa3Hbie MPOCTPAHCTBEH-
HBIE CTPYKTYpBI, B KOTOPBIX YaCTh HYKJICOTUIOB OJHOW U TOW K€ LEIH CIapEHBI
Mexay coboii. Hekoropsie BeicokocTpykTyprupoBanubie PHK npunuMaroT yuactue
B CHMHTe3€ Oenka KJIEeTKH, Hanmpumep, TpancnopTasie PHK ciyxat ans y3naBanus
KOJZIOHOB M JIOCTaBKM COOTBETCTBYIOLMX aMHHOKHCJIOT K MECTY CHHTe3a Oelka, a
pudocomubie PHK ciykat CTpyKTYypHO# M KaTaTUTHYECKOW OCHOBOM puOOCOM.

Opnako ¢ynkuun PHK B COBpeMEHHBIX KIIE€TKaX HE OTPAaHUUYMBAIOTCS HMX
ponbio B TpaHcisauuu. Tak, manble saaepubie PHK npuauMmaroT ydactue B cruiaii-
cuHre sykapuotndyecknx matpuunbix PHK u aqpyrux npoueccax.

ITomumo Toro, uro mosekysasl PHK BXoasT B cocTaB HEKOTOPBIX (PepMEHTOB
(manpumep, Tenomepasbl), y otaenbHbix PHK oOHapyxena cooctBeHHas (epMeH-
TaTUBHASI AKTUBHOCTH: CITIOCOOHOCTh BHOCHUTH Pa3phIBHI B Apyrue mojekyinsl PHK
WM, Hao00poT, «ckienBaTh» nBa PHK-¢pparmenta. Takue PHK nHazbiBatotcs pu-
003UMaMHU.

I'enomsl psga BupycoB cocrosatr u3 PHK, To ectp y HMX OHa urpaer posb,
KOTOpYIO y Bhicux oprann3mMoB BeimosHseT JIHK. Ha ocHoBanum paznoobpasus
dbynkuuii PHK B kneTke Obuta BRIIBUHYTA THUIOTE3a, corjacHo kotopoi PHK —
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nepBas MOJIEKyJa, KoTopas Oblja crioco0Ha K CaMOBOCIPOU3BEIEHUIO B JOOHOIIO-
TMUYECKHUX CUCTEMAX.

Tema 2.4 Jlesienne kieTok. KileTounasi Teopusi CTpoeHMsi OPraHM3MoOB.

Henp: M3yuuth NeneHue KIETOK, KaK OCHOBY Pa3MHOXKEHHUS U WUHIUBHUY-
JIBHOTO Pa3BUTHS OPraHu3MOB. JKM3HEHHBIN UK KIETKU. MUTOTUYECKUN UK,
MUTO3.

3ajanue:M3yunth U 3aKOHCIIEKTUPOBATh TeMy «KiieTouHast Teopusi cTpoe-
HUSI OPTaHU3MOBY. 3aOJHUTH TabauIy « MUTO3».

da3e MuTO3a H3MeHeHns, mponucxXoasIre B KIIETKE

TeopeTnueckue cBeACHUS:

MuTto3— HenpsiMoe JIeJIeHHe KJIETKU, HauboJiee paclpOCTPaHEHHBIN CIIO-
co0 penpoayKLUUH 3yKapHOTHYECKUX KJIETOK. buojormueckoe 3HaueHHME MHUTO3a
COCTOHT B CTPOTO OJMHAKOBOM PACIIPEEICHUNA XPOMOCOM MEXIY TOYEPHUMH S
pamu, 4To obecreurnBaeT 00pa3oBaHUE TEHETUUECKH HICHTUYHBIX JOUYEPHUX KIle-
TOK U COXpaHsET MPEEMCTBEHHOCTD B PsITY KJIETOUYHBIX MOKOJICHUIA.

Muto3 — oJuH U3 (QyHAAMEHTANIbHBIX MIPOLIECCOB OHTOreHe3a. MuToTHYe-
CKOE JIeJIEHUE 00EeCreunBaeT POCT MHOTOKJIETOYHBIX AYKapHOT 32 CU€T yBeJuye-
HUS TOMYJIAIIMU TKAHEBBIX KJIETOK. B pe3ynbTaTe MUTOTHYECKOTO JACICHUS KIETOK
MEPHUCTEM YBEITUYUBAIOTCS TKAHEBBIE NOMYJISIUN PACTUTEIBHBIX KIETOK. pobie-
HUE€ OIUIOJIOTBOPEHHOIO SIMIla U POCT OOJIBIIMHCTBA TKAHEW y >KMBOTHBIX TaK¥Ke
MPOUCXOJUT IMTYyTEM MUTOTHYECKHUX JCICHUM.

Ha ocHoBanuu mMopdosorndeckux 0COOEHHOCTEH MHUTO3 YCIOBHO MOAPA3-
nensieTcss Ha craguu: npodasy, npomeradaszy, mertadaszy, aHadazy, Tenodasy.
[lepBble omucaHusi MUTOTUYECKUX (a3 M YCTAaHOBJIEHHE MX MOCIEAOBATEIILHOCTH
o mipeanpuHatel B 70—80-x romax XIX Beka. B konme 1870-x — nHauane
1880-x romoB HeMenkuii ructojior Banbrep diemMMuHr 11 0003HaYSHUS TTPOIIeC-
ca HempsIMOTO JIEJICHUS KJIETKH BBEJ TEPMUH «MHUTO3.

B npodasze xopouio BUIHBI HEHTPUOIU — 0Opa30BaHMs, HAXOIAIIMECS B
KJIETOYHOM LIEHTPE U UTPAIOLLIUE POJIb B JEICHUH TOYEPHUX XPOMOCOM KUBOTHBIX.
(HanmomHaMM, 4TO y BBICIIMX PACTEHUH HET LIEHTPUOJIEH B KJIETOUYHOM IIEHTPE, KO-
TOPBIN OpraHu3yeT JeiaeHrue XpoMocoM). LleHTpuonu nensTes u pacxoasaTcs K pas-
HBIM MOJ0caM KiIeTKH. OT LEHTPHUOJIed MPOTATUBAIOTCS MUKPOTPYOOUKH, 00pa-
3YIOIIME HATHU BEPETEHA JIEJICHUSI, KOTOPOE PETYIHPYET PACX0KIECHUE XPOMOCOM K
MTOJIFOCAM JIEJISIIEHCS KIETKU.

B xonrtie npodassl saepHas 00071049Ka pacnagacTcs, APHIIIKO MOCTEIIEHHO
MCUYE3aET, XPOMOCOMBI CIHPATU3YIOTCA U B PE3YJbTATE€ 3TOr0 YKOPAYMBAKOTCA U
YTOJIIAIOTCSA, U UX YK€ MOXKHO HAOJII0aTh B CBETOBOM MUKpOcKor. Ermie mydrie
OHHM BHJIHBI Ha CJICYIONIEH CTaJNui MUTO3a — MeTadase.

B metadaze xpoMocoOMBI pacrmojiaratoTcsi B AKBAaTOPUATBHOM TUIOCKOCTH
KJeTku. [Ipu 3TOM XOpomo BUAHO, YTO Kaxaash XpOMOCOMA, COCTOSIIAsl U3 JBYX
XpOMAaTHU/, UMEET MEPETKKY — LUEHTPOMEPY. XPOMOCOMBI CBOMMH LIEHTpOMEpa-

MU NPUKPEIUISIOTCSA Y HUTH BepeTeHa AeneHus. [locie nenennst neHTpoMepbl Kax-
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Jlasi XpOMaTUAa CTAHOBUTCSI CAMOCTOSITEIbHOW IOUYEPHEN XPOMOCOMOH.

3areM HacTynaer cieayrolas CTaaus MUTO3a — aHadasza, BO BpeMsl KOTO-
poil JoYepHHE XPOMOCOMBI (XpOMaTHIbl OAHOM XPOMOCOMBI) PacXxonarcs K pas-
HBIM ITOJIFOCAM KJIETKH.

Crnenytomast ctanus JeiaeHus KiIeTku — Tenodasza. OHa HauMHAETCs Io-
CJIe TOT0, KaK JI0OUepHUE XPOMOCOMBI, COCTOSIIINE U3 OJHOW XPOMATHU/IbI, TOCTUIIIH
NOJIFOCOB KJIeTKU. Ha 3Toi cTazmmu XpoMOCOMBI BHOBb JAECIHUPAINU3YIOTCA U MpU-
00peTaloT Takoi ke BUJ, KaKOW OHM UMENU J0 Haydaja JeJICHUs KJICTKA B MHTEp-
daze (MHHBIE TOHKHE HUTH). BOKpYr HUX BO3HUKAET siiepHast 000JI0uKa, a B sI-
pe dhopmupyeTcs SAPHIINIKO, B KOTOPOM CHHTE3UpYIOTCs pubocombl. B mporecce
JIEJIEHUS] LATOIUIa3Mbl BCE OPraHOM bl (MUTOXOHAPHUH, KOMIUIEKC [ '0yib/Kku, pudo-
COMBI M Jp.) PaCHpelesstoTCs MEXAY JOYEPHHMH KIETKaMHu 0oJiee WIM MEHee
PaBHOMEPHO.

Taxum 00pazom, B pe3ysibTaTe MUTO3a U3 OJHON KIIETKU MOIYy4aroTcs JBE,
KaKJasl U3 KOTOPBIX UMEET XApaKTEPHOE JUIsl JaHHOIO BHJIa OPraHU3Ma YHCIO U
(dbopMy XpOMOCOM, a ce0BaTeNbHO, NOCcTOsIHHOE KonyecTBo JIHK.

Becw mponecc Muto3a 3aHuMaer B cpeaHeM 1-2 4. [IpomomKuTesbHOCTh
€r0 HECKOJIBKO Pa3JInyHa I Pa3HbIX BUJIOB KIJIETOK. 3aBUCUT OH TakXe OT yCIIO-
BUI BHEIIHEN cpelibl (TEMIIEPATYpPbl, CBETOBOTO peXUMa U JPYTUX MoKa3aTesel).

Bbuonornueckoe 3HaueHME MHUTO3a 3aKJIIOUAETCS B TOM, YTO OH 0Oecreyu-
BaeT MOCTOSIHCTBO YHMCJIAa XPOMOCOM BO BCEX KJI€TKax opraHuszMa. Bce comarnue-
CKHE€ KJIETKH 00pa3yloTcsl B pe3yjibTaTe€ MUTOTHYECKOrO AEJICHHUs, 4TO 0Oecreyu-
BaeT pOCT OpraHu3Ma. B mponecce MUTO3a MPOUCXOAUT PACTIPEACICHUE BEUIECTB
XpPOMOCOM MaTEpUHCKOM KJIETKH CTPOro MOPOBHY MEXIY BO3ZHUKAIOUIUMHU U3 HEE
JIBYMsl IOYEPHUMHU KJIeTKamMu. B pe3ynbrate MUTO3a BCE KJIETKH OpPraHu3Ma IMojy-
YaloT OJIHY U Ty € T€HEeTHYECKYI0 HH(POPMALIHIO.

Tema 3.1 PazMmHOkeHUE )KUBBIX OPTaHU3MOB.

[{enn: M3yuuTh criocoObI pa3MHOKEHHUS: Oectionoe u mojioBoe. Dopmbl
oecnosioro pasmMuoxkenus. OmiogoTBopenue. Metios. da3bl, 3HaueHUEe, OMOIOTH-
YECKUU CMBICII MEHO03a.

3amanue: 3anoyHUTH Ta0IUIy «Meio3y

da3p1 Meio3a | nenenue meiiosa Il nenenue meiiosa

ENJTAITN

TeopeTnyecKue CBEICHUSI:

Meiio3 unu peayKIUOHHOE JIEJICHUE KIETKH — JCJICHUE sJIpa dyKapuOTHU-
YECKOU KJICTKH C YMEHBIIIEHHEM YHCJIa XPOMOCOM B JiBa pasa. [IpoucxoauT B aBa
sTana (peayKUMOHHBIA U SKBAIMOHHBIN ATalbl ME03a).

C yMeHbIIICHHEM 4YHCJa XpPOMOCOM B pe3yJibTaTe Meio3a B >KMU3HCHHOM
[UKJIE TPOUCXOAUT MEPEX0]l OT AUIUIOUIHON (pa3bl Kk rammougHo. Boccranosie-
HUE€ TUIOMIHOCTH (Tepexo]l OT TaruiouIHON (a3bl K JUILIOMAHOM) MPOUCXOIUT B
pe3yJibTaTe MoJIOBOIO Mpoliecca.

11




B cBs3u ¢ Tem, uTo B mpodasze mepBoro, peIyKIHOHHOTO, dTarna MPOUCX0-
JUT TIONapHOE CiHsHUE (KOHBIOTAIUsl) TOMOJOTHYHBIX XPOMOCOM, IPaBUIILHOE
MPOTEKAaHUE ME103a BO3MOXHO TOJIbKO B JIUIUIOMAHBIX KJIETKAX MM B YETHBIX IO-
JuIIonaax (TeTpa-, TeKCalIONIHbIX U T. M. KJIeTKaxX). Meio3 MOKET IPOUCXOIUTh
U B HEUETHBIX TMOJMIUIONIaX (TPH-, MEHTAIUIOUIHBIX U T. M. KJIETKaX), HO B HHX,
M3-32 HEBO3MOXKHOCTH OOECIEUUTh IOMapHOE CIUSHHE XpoMocoM B mpodasze I,
PACXOXKJICHUE XPOMOCOM MPOMUCXOJUT C HAPYUICHUSIMH, KOTOpBIE CTaBIT IO
YIPO3Yy KU3HECTOCOOHOCTh KJIETKHU WJIM Pa3BUBAIOIIETOCS U3 HEE MHOTOKIIETOYHO-
ro TarIOUJHOTO OpraHu3Ma.

OTOT XK€ MEXaHU3M JISKHUT B OCHOBE CTEPUJIBHOCTH MEXBUIOBBIX THOpH-
10B. [TOCKOJIbKY y MEXBHJIOBBIX THOPHUJIOB B SIJIPE KIETOK COUYETAIOTCS XPOMOCO-
MBI POJIUTEIICH, OTHOCSIIIUXCS K PA3IMYHBIM BUIAM, XPOMOCOMBI OOBIYHO HE MOTYT
BCTYIIUTh B KOHBIOTALIMIO. JTO MPUBOAUT K HAPYIICHUSIM B PACXOXKJIECHUH XPOMO-
COM INPHU MEHO03€e U, B KOHEYHOM CUeTe, K HeKU3HECIIOCOOHOCTH IMOJIOBBIX KJIETOK,
unyu rameT. OnpeiesieHHbIE OTpAaHUYEHUS HAa KOHBIOTAIIMIO XPOMOCOM HaKJIaJbl-
BAaIOT U XPOMOCOMHBIC MyTaIliu (MacIITaOHBIC JEJICIHHH, AYIUIMKAIIUU, WHBEPCUU
WJIU TPAHCJIOKAIHH).

Meiio3 cOCTOUT U3 2 MOCIe0BATEIbHBIX JEICHUN ¢ KOPOTKOM HHTEpGha30i
MEXy HUMU.

ITIpodaza I — mpodaza mepBoro AeneHUs OYeHb CJIOXKHAS U COCTOUT U3 5
CTaauil:

JlentoTreHa wiM JienToHEMAa — yMakoBKa XpomocoMm, koHaeHcanus JJHK c
00pa3oBaHWEM XPOMOCOM B BUJI€ TOHKUX HUTEH (XpOMOCOMBI YKOPAUHUBAIOTCS).

3UroTeHa WM 3UTOHEMA — MPOUCXOJAUT KOHBIOTALHS — COCAUHEHHE TO-
MOJIOTUYHBIX XPOMOCOM C 00pa30BaHUEM CTPYKTYpP, COCTOSAIIUX U3 JBYX COEIH-
HEHHBIX XPOMOCOM, Ha3bIBAEMbIX TE€TPAJaMU WU OUBAJICHTAMU U UX JaJIbHEHIIas
KOMMAKTHU3aI1s.

[Taxurena wim maxuHeMa — (camasi JJIUTeIbHAs CTaHs) — B HEKOTOPHIX
MeCTaxX TOMOJIOTMYHBIE XPOMOCOMBI IIJIOTHO COCAMHSIOTCS, oOpa3zys xuasmbl. B

HUX TPOUCXOJUT KPOCCHUHTOBEp — OOMEH y4acTKaMH MEXAY TOMOJIOTHYHBIMU
XPOMOCOMAMM.
JlumuioreHa uiaM JUIUIOHEMA — IPOMCXOAUT YacTUYHAs JEKOHICHCAIUs

XpPOMOCOM, TIPH 3TOM YacThb T€HOMa MOXET padoTaTh, MPOUCXOJAT IMPOIECCHI
Tpanckpuniuu (oopazosanue PHK), tpancisiiuu (cunte3 Oenka); roMOJIOrHYHbIC
XPOMOCOMBI OCTAIOTCSI COSAMHEHHBIMU MEXKTy COOON. Y HEKOTOPBIX KUBOTHBIX B
OOLIMTaX XPOMOCOMBI Ha ATOM cTaauu mpodaszbl MeHo3a IPUOOpPETaOT XapaKTep-
HYI0 (POpMY XpOMOCOM THIIA JIAMITIOBBIX HIETOK.

Junakune3 — JIHK cHOBa MakCMMaJIbHO KOHAEHCHUPYETCS, CHHTETUYECKUE
MPOLIECChl MPEKPAIAIOTCsI, PACTBOPSIETCS siiepHas 000J04YKa; LIEHTPUOJIM PacXo-
JATCS. K MOJII0CaM; TOMOJIOTUYHBIE XPOMOCOMBI OCTAIOTCSl COEAUHEHHBIMU MEXKIY
COOOIA.

K xonmy Ilpodassr | ieHTpronn MUTPUPYIOT K TOJIIOCAM KIIETKH, (OPMU-
PYIOTCSI HUTH BEpeTeHa JIeJICHUs, pa3pylIaloTcs saepHas MeMOpaHa  sIIPBIIIKU

Meradaza | — OuBaneHTHBIE XPOMOCOMBI BBICTPAUBAIOTCS BAOJb SKBATOpA
KJIETKHU.
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Anagaza | — MHUKpOTPYOOUKH COKpAIAIOTCs, OMBAJIEHTHI JEIATCS U XPO-
MOCOMBI pacXxodsaTcs K MoJitocaM. BaKHO OTMETUTb, YTO, U3-3a KOHBIOTALIUHA XPO-
MOCOM B 3UT'OTEHE, K IOJI0CaM PACXOMSTCS LEJIbIE XPOMOCOMBI, COCTOSIINE W3
JBYX XpOMAaTH]I KaXk/asi, a HE OTIEJIbHbIE XPOMATHIbl, KAK B MUTO3€.

Tenodaza I — xpomMocoMbl Jecnupanin3yroTcsl U MOSBISETCA sifepHas 000-
JIOYKa.

Bropoe aenenne meiios3a cienyeT HEMOCPEACTBEHHO 3a NIEPBBIM, O€3 BbIpa-
KEHHOU HHTEp(a3bl: S-Mepruol OTCYTCTBYET, MOCKOJIbKY MEpea BTOPBIM JICIICHUEM
He npoucxoaut permkanuu JHK.

[Ipodaza Il — mpomcxoauT KOHACHCAIUS XPOMOCOM, KJICTOYHBINA IICHTP
JEIUTCS. U MPOAYKTHI €ro JEJNEHUs pacXolIATcs K IOJKCcaM sipa, pa3pyliaercs
sepHasi 000J1049Ka, 00pa3yeTcs BEpETEHO IETICHUS.

Mertadasza Il — yHuBaneHTHBIE XPOMOCOMBI (COCTOSIIIUME U3 ABYX XpoMa-
TUJ KaX/Jasl) pacroyiararTcs Ha «IKBAaTOpe» (Ha paBHOM PACCTOSHUU OT «IIOJIIO-
COB» fJIpa) B OJTHOM IIOCKOCTH, 00pa3ysl Tak Ha3blBaeMylo MeTa(a3Hyo IIaCTHUH-
KY.

Amnadasza Il — yHUBaNEHTBI JEIATCS U XpOMATH]IbI PACXOASTCS K IOJIIOCAM.

Tenogaza II — xpoMocoMsl Aeciupannu3yloTcs U NMOSBISETCS siaepHas 000-
JIOUKa.

B pe3ynbrare u3 oaHON JTUIUIOUMAHOMN KIETKU 00pa3yeTcsl YeThIpe rarion-
HBIX KJIETKH. B Tex ciyuasx, Korja Meio3 CONpsuKEH C TaMETOTeHe30M (HarpuMmep,
Yy MHOTOKJIETOYHBIX UBOTHBIX), P PA3BUTHUU SUIIEKJIETOK IIEPBOE U BTOPOE JIE-
JIeHUs1 Mei03a pe3Ko HEpaBHOMEPHBI. B pe3ynbpraTe (popMHpyeTcsl 0JlHA TarIona-
Has SULEKIIETKa U TPU TaK Ha3bIBAEMbBIX PEIYKIMOHHBIX Telblia (A0OOPTUBHBIE Jie-
pUBATHI IEPBOrO U BTOPOTO JIETIEHU ).

Tema 4.1 OcHOBHBIE NOHATHA TeHeTHKU. ' MOpUI0I0OrIYecKHid MEeTO/
U3yYeHUusd HacJienoBanus npu3HakoB I'. Menaens. 3akonsl I'. Menges.
[{enp:M3yunTh MOHOTHOPUIHOE, TUTHOPUTHOE U TTOJIUTUOPUIHOE CKPEIITH-
Banue. [lepBbiii, BTOpou U Tpetuit 3akoHbl [. Mennens.
3ananue: Pemenue 3amay Ha MOHOTUOPHUIHOE U JAUTUOPHUIHOE CKpEIIMBa-
HUE.
Teopernueckue cBeACHUSA:
MoHorudpuiHOE CKpeIIMBaHUE — CKpelBaHue (HopM, OTIMYAOIIUXCS
JIpyT OT JpyTra Mo OJHOU Mape aJibTepHATUBHBIX MPU3HAKOB. [Ipu 3TOM CKpenuBa-
€MbIe TIPEAKHU SBIISIOTCS T€TEPO3UTOTHBIMU T10 TTOJI0KEHUIO AJIJIENS B XPOMOCOME.
MonorubpuaHoe HacjieJOBaHUE MPEACTaBISET cO00M MpUMEpP HacIelI0Ba-
HUS €AMHCTBEHHOTO MpU3HaKa (TeHa), pa3inuHble (OPMBbI KOTOPOTO HA3BIBAIOT aJl-
nensimu. Hanmpumep, npyu MOHOTHOPUIHOM CKPEIIMBAHUU MEXK]Y JABYMS YUCTHIMU
JUHUSIMU PACTEHUH, TOMO3UTOTHBIX 110 COOTBETCTBYIOIIMM MPU3HAKAM - OJHOTO C
KENTHIMU CEMEHAMU (JIOMHUHAHTHBIN MPU3HAK), a IPYTOro ¢ 3eJIEHBIMU CEMEHaMU
(petieccuBHBIN MPU3HAK), MOKHO OXKHUAATh, YTO MEPBOE MTOKOJICHUE OyIET TOJHKO C
KENTHIMU CEMEHAMU, MTOTOMY YTO aJIJIEb KENTHIX CEMSH JOMUHHUPYET HaJ ajie-
710 3eNEHBIX. [Ipr MOHOTHOPUIHOM CKpEIMBAHUN CPABHUBAIOT TOJBKO OJIMH Xa-
PaKTEpPHBIN MMPU3HAK.
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JurnOpugHoe CKpelBaHue - CKPEIIUBAaHUE OPTaHU3MOB, Pa3INYalOIIUXCsI
10 JIByM IapaM aJIbTe€pPHATUBHBIX MPU3HAKOB, HAIIPUMEpP, OKPACKe LIBETKOB (Oenast
WJIU OKpaleHHas ) U popMe cemsiH (TJ1aiKas Uiid MOPIIUHUCTAS).

Ecnu B turnOpuiHoM CKpenMBaHuU pa3HbIe Maphl AJJIEIBHBIX TEHOB HAXO0-
JIITCS B PAa3HBIX Mapax TOMOJIOTHYHBIX XPOMOCOM, TO Mapbl MPU3HAKOB HACJEIy-
I0TCSI HE3aBUCHMO JPYT OT Jpyra (3aKOH HE3aBHCHMOI'O HACJEJAOBAHHS NpHU3HA-
KOB).

3aKkoH eqMHO00pa3us ruOPUI0B NMEPBOTO MOKOJICHUS (MEPBBIM 3ak0H MeH-
JieNst) — TpPHU CKPEIIMBAHUU JBYX TOMO3WUTOTHBIX OPTaHU3MOB, OTHOCSIIUXCS K
pa3HBIM YMCTBHIM JTUHHUSIM U OTIUYAIOIIMXCS APYT OT JApyra Mo OAHON Mape ajubTep-
HATUBHBIX MPOSBICHUN MpHU3HaKa, Bc€ nmepBoe nokoienue rudpunos (F1) okaxer-
Csl €AMHOOOPA3HBIM U OyJI€T HECTH MPOSIBICHHUE MPU3HAKA OJHOTO U3 POAUTEIIEH.

DTOT 3aKOH TaK)K€ M3BECTEH KaK «3aKOH JIOMUHHPOBAHUS MPHU3HAKOBY. Ero
(GbopMyJIMpOBKa OCHOBBIBAETCSl HA MOHSATHUH YMCTON JMHUM OTHOCUTEIBHO HCCIIE-
JyEMOT0 IIpU3HAKa — Ha COBPEMEHHOM SI3bIKE 3TO 03HAYae€T FTOMO3UTOTHOCTb OCO-
Oeil o 3ToMy npu3HaKy. MeHzaens ke GopMyaupoBai YUCTOTY IpU3HAKaA KaK OT-
CYTCTBUE MPOSBICHUM MPOTHBOINOJOKHBIX NPU3HAKOB Y BCEX IMOTOMKOB B He-
CKOJIBKMX ITOKOJIEHUSIX TaHHOW 0COOM MPHU CAMOOTBLICHUH.

[Ipu ckpemuBaHUM YUCTHIX JIMHUM ropoxa ¢ MypIypHBIMU I[BETKAMHU U TO-
poxa c¢ OenbIMH IIBeTKaMu MeHelb 3aMEeTUJI, 4TO B3OUIEAIINE IOTOMKU PacTeHUN
OBLIIM BCE C MyPITyPHBIMH LIBETKAMH, CPEAN HUX HE ObUIO HU OAHOTrO Oenoro. Men-
JIeNb HE pa3 MOBTOPSUI OIBIT, UCIIOJIB30BaJl Apyrue npu3Haku. Ecim oH ckpermmBan
TOpPOX C KENTHIMH U 3€JEHBIMU CEMEHAMH, Y BCEX TTOTOMKOB CeMeHa ObUTH KET-
TeIMH. ECIIM OH CKpeluBaji ropox C INIaJKAMHA U MOPIIUHUCTHIMU CEMEHaMU, Y
MOTOMCTBA OBLTH TiafKkue ceMeHa. [I0TOMCTBO OT BBICOKMX M HU3KHX PAaCTEHUH
ObuT0 BhICOKMM. WTak, THOpHUABI MEpBOTO MOKOJEHHS BCETJa €AMHOOOPA3HBI IO
JAaHHOMY MPU3HAKY U MPUOOPETAIOT MPU3HAK OJJHOTO U3 pOIUTENENH. DTOT MPU3HAK
(Oonee cUIIbHBIN, TIOMUHAHTHBIHN ), BCET/Ia MOIABIISI APYTOH (periecCUBHBIN).

3aKkoH pacuierieHus (BTOpoi 3akoH MeHens) — npu CKpeluBaHuu ABYX
reTepO3UTOTHBIX TOTOMKOB IEPBOT0 MOKOJIEHUSI MEXKIY CO0O0W BO BTOPOM IOKO-
JIeHUM HaOJI0/aeTcsl paclleIUIeHUe B ONpPEACIEHHOM YHCIOBOM OTHOILLUEHHUH: IO
dbenotuny 3:1, o renotuny 1:2:1.

CkpemuBaHeM OPTraHU3MOB JBYX YHCTBIX JIMHUW, Pa3IAYaIOUUXCS I10
MPOSIBIICHHUSIM OJTHOT'O M3y4aeMOro MPU3HAKa, 38 KOTOPbIE OTBEYAIOT aJlJIeJIu OJIHO-
IO TeHa, Ha3bIBACTCSI MOHOTHOPUIHOE CKPEIIUBAHHUE.

SIBneHue, mpu KOTOPOM CKPEIIMBAHUE T€TEPO3UTOTHBIX 0COOEH MPUBOANT K
00pa30BaHUIO MOTOMCTBA, YACTh KOTOPOTO HECET JOMUHAHTHBIN MPU3HAK, a YacTh
— peliecCUBHBIN, Ha3bIBaeTcs paciiersieHueM. CieaoBaTeslbHO, pacIIeIIeHue —
3TO pacnpeesieHue JOMUHAHTHBIX M PEIIECCUBHBIX MPU3HAKOB CPEIU TOTOMCTBA B
OTpeIeIEHHOM YMCIIOBOM COOTHOIIICHUU. PeriecCuBHBIN MpU3HAK y THOPUIOB TIEp-
BOTO IMOKOJICHUSI HE MCUYE€3aeT, & TOJIbKO MOJABISIETCS M MPOSBISETCS BO BTOPOM
TUOPUTHOM TIOKOJICHUH.

3aKOH HE3aBUCHMOTO HacleoBaHUs (TpeTuil 3akoH MenHpens) — mpu
CKpEIIMBAHUU JIBYX T'OMO3UTOTHBIX OCOOEH, OTIMYAIOMIMXCS APYr OT JApyra IIo
nByM (u Oosee) mapaM albTepHATHBHBIX NMPU3HAKOB, T€Hbl U COOTBETCTBYIOIINE
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UM TIpU3HAKUA HACJIEIYIOTCS HE3aBHCHMO JAPYT OT Apyra U KOMOWHHPYIOTCS BO
BCEX BO3MOJKHBIX COUETAaHUAX (KaK U MPU MOHOTMOpHUIIHOM ckpemuBanun). Korna
CKpEILIMBAINCH PACTEHUS, OTIIMYAIOIIUECS IO HECKOJIBKUM IIPU3HAKAM, TAKUM KaK
Oelible W MypIypHBIE LBETHl U KEJIThIE WU 3€JIEHbIE TOPOIIMHBI, HAacleI0OBaHUE
KaXJIOr0 M3 MPU3HAKOB CIEAOBAJIO MEPBBIM JBYM 3aKOHAM U B MOTOMCTBE OHU
KOMOMHHUPOBAINCH TaKUM OOpa3oM, Kak OyATO MX HAcIEJOBaHUE MPOUCXOIMIIO
HE3aBUCUMO JIpyr OT japyra. [lepBoe mokoJjieHHEe MOCie CKpellMBaHus 00Jaaalio
JIOMUHAHTHBIM (DEHOTHUIIOM IO BCEM Mpu3HakaM. Bo BTOpoM mokosieHuu HaOlto-
Janoch pacuierienne ¢peHoTunos mo gopmyie 9:3:3:1, To ecth 9:16 ObuH C myp-
MypPHBIMU IIBETAMH U KEJITHIMUA FOpOIIMHAMHU, 3:16 ¢ OeIbIMU LIBETAMU U KEIThI-
MU ropouimHamy, 3:16 ¢ myprnypHbIMU LIBETaMU U 3€JIEHBIMHA TOpoIIMHaMu, 1:16 ¢
OeJIBIMU IIBETAMHU U 3€JIEHBIMU TOPOIIMHAMMU.
Pemenue 3agau:
3agauya Nel
I'en 4depHOM MacTh y KpPYMHOPOTAaTOro CKOTa JIOMHHUPYET HaJl T€HOM
KkpacHoi Mactu. Kakoe moTomMcTBO Fi MONIy4uTCS OT CKpEUIMBAHUS YHCTOMOPO-
HOTO YepHOro ObIKa ¢ KpacHbIMH KopoBamu? Kakoe mortomcTtBo F, momyuurcst ot
CKpEIIMBaHUS MEXKIY COO0M THOpUI0B?
Pemenue:
A — T€H YepHON MACTH,
a — T€H KPaCHOM MAacCTH.
1 Kpachble KOPOBBI HECYT PELIECCUBHBIN MPU3HAK, CIIEJOBATEIBHO, OHU TOMO-
3UTOTHBI 110 PEIIECCUBHOMY T'€HY M UX T€HOTHII — aa.
2  bbik HeceT JOMUHAHTHBIN MPU3HAK YEPHOU MACTH H SBIISETCS YHCTOTIOPO/I-
HBIM, T.€. TOMO3UTOTHBIM. CJIeJ0BaTEILHO, €0 TeHOTUI —AA.
3 T'omozurotHeie ocoOu 00pa3yrOT OJAWH TUI TAMET, TOITOMY YEpPHBIN OBIK
MOXET MPOIYLHUPOBATH TOJIBKO FaMEThI, HECYIIME JOMUHAHTHBIN IT'€H A, a Kpac-
HbIE KOPOBBI HECYT TOJBKO PELIECCUBHBIN T'€H a.
4 OHU MOTYT COUYETATHCS TOJIBKO OJHUM CIIOCOOOM, B pe3yjIbTaTe 4ero oopa-
3yercs eIMHOO0pa3Hoe MokoJieHue Fi ¢ reHoTunom Aa.
5 T'erepo3uroThl C paBHOW BEPOSITHOCTHIO (DOPMHUPYIOT TAMETHI, COJICPIKAIIHIE
redsl A u a. VX ciusiHue HOCUT CiTy4yalHbIN Xapakrtep, modtomy B Fo OymyT
BCTPEUATHCS )KUBOTHBIE ¢ TeHOoTHIIaMHu AA (25%), Aa (50%) u aa (25%), To
€CTh 0COOM C JIOMUHAHTHBIM MIPU3HAKOM OYJIyT COCTaBIATH MPUMEPHO 75%.
Cxema ckpenBaHust

P Qaa y 3AA
KpacHBbIE YEPHBIU
TraMEeThI O a O A
Fl Aa
100% uepHbIe
Fi QAa y JAa
YepHBIC YepHBIC
raMeThl OA Oa OA Oa
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F, AA Aa Aa aa

25% kpacHble

75% 4depHbIe

Otsert:IIpu ckpenmBaHUM YUCTOMIOPOTHOTO YEPHOTO OBIKA C KPACHBIMH KO-
poBaMu BCce MOTOMCTBO OyzeT 4epHoro nBeta. [Ipu ckpermmBannn Mex Iy coOoi
ruopunoB Fi B ux moromctee (F2) Oyaer HabmonaThes paciierienue: 3/4 ocoodeit
OyzneT yepHOTo 1BeTa, 1/4 — KpacHOTrO.

3agaua Ne2
[1101561 TOMaTa OBIBAIOT KPYTJIBIMH U TPyIIEBUIHBIMU. ['€H Kpyrinoi popmbl

IoMHUHHpYeT. B mapHuKax BeIcakeHa paccaja, HoJydyeHHas U3 THOPHUIHBIX CEMSH.
31750 xycTOB UMeNu MIOABI TPyIIeBUAHON hopmbl, a 92250 — kpyrnoit. CKoJIbKO
OBLJIO CpeAU BBIPOCIIUX KYCTOB I'€T€PO3UTOTHBIX PACTEHUMN
Pemenue

A — kpyrnas ¢popma,
a — rpyuieBuaHas GpopmMma.
1. Paccana Obuia moy4yeHa u3 THOPUIHBIX (T€TEPO3UTOTHBIX) pacTeHuil. Mx
reHotun — Aa. Paciiennienue B moToMcTBe, 6Ju3koe k 3 : 1, mogTBepKaaeT 3To
IPEIOIOKEHNE.
2. Cpenu pacteHuld ¢ Kpyriaoi GopMoil TIIOA0B HMEIOTCS TETEPO3UTOTHI (Aa) U
romMo3uroTsl (AA). ITockonbky B F2 mpu MOHOTHOPUIHOM CKpENIMBaHUN
HAOII0JaeTCsl pacIIeTICHUE 110 TEHOTHITY B mporiopiuu 1 : 2 : 1, To reTepo3u-
TOTHBIX PACTEHUH JOJDKHO OBITH OT OOIIEro YKciia pacTeHUI ¢ TOMUHAHTHBIM
npu3HakoMm, T.e. 92290 - 2/3 = 61500, uiu B 2 pa3a OoJbliie, 4eM pacTEHUH ¢
penieccuBHBIM nipr3HakoM: 31750 - 2 = 63500.

OtBert: ['eTepo3uroTHbIX pactenuii Obu10 IprMepHO 62500.

3agaua Ne3

Onmna u3 ¢opm mm30oPpeHUH HACICAYETCS KaK PEIEeCCUBHBIN ITPU3HAK.
Omnpenenutb BEPOSTHOCTh POXKACHUS peOeHKa ¢ MHU30(ppeHruel OT 3J0pOBBIX PO-
JUTEIeH, eClIi U3BECTHO, YTO 0abylIKa cO CTOPOHBI OTIIA U JIeJ] CO CTOPOHBI MaTe-
pU CTpajiaiu dTUMH 3a00JICBaHUSIMH.

Pemennue
1. Myx4nHa U KEeHIIWHA 370POBbI, CIIEI0BATEILHO, OHU HECYT JOMUHAHTHBIN
reH A.
2. Y KaXJI0ro U3 HUX OJIMH U3 POJAUTENCH HEC PEIIECCUBHBIN MPU3HAK IIN30-
bpenuu (aa), cneaoBaTeNbHO, B UX T€HOTUIIE MPUCYTCTBYET TAKKE PELeCCHB-
HBIM T'e€H a, U UX TCHOTHUI — Aa.

Cxema Opaka

P QAa y JAa
310poBa 310pOB
raMeThI O A O a O A O a
Fq AA Aa Aa aa
3I0pOB | 310pPOB 310pOB | OojieH
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25% 25% 25% 25%

3. BepostHocTh nosiBneHus 601bHOTO pedeHka paBHa 1/4 (uncino coObITHl,
IIpU KOTOPOM TIOSIBIISICTCS] TEHOTHUIT aa, paBHO |, YMCIIO0 BCEX BO3MOKHBIX COOBI-
TUH paBHO 4).

OtBet: BepostHOCTB poxaeHus pedeHKa, 00JbHOTO Mu30(peHuei, paBHa
25% (1/4).

Tema 4.2 CuenyieHHOe HacJeJ0BaHue reHoB. B3aumoaencTBue reHoB.
I'eneTuka nmoJsia. HacjiegoBanue nNpu3sHaKoB, CHEIJICHHBIX € MOJIOM.
[{enb:M3yunTs ananu3upymroniee CKpenMBaHue. XPOMOCOMHAs TEOopus

HaciiencTBeHHocTr. ClienieHHOe HacjieloBaHue reHoB. B3anmMoelicTBue ajjieib-
HBIX M HEa/IeJIbHBIX T'eHOB. ['eHeTuka moJia. AyTOCOMBI, MOJIOBBIE XPOMOCOMBI.
I'eHOTHMII KaK IIeJIOCTHAsI CHCTEMa COOTHOIICHHS IoJIoB. HacienoBanme criemnieH-
HOE C IIOJIOM.

3ananvie: BeImoHEHHEe CXEMBI CKPEIIMBAHUS MPU HEAJUIETbHOM B3aUMOJCH-
CTBUM TeHOB. PelieHne Ha aHanu3upylolllee CKpeluBaHue. PemieHue 3amay Ha
HacJIeJOBAaHUE CICIVICHHOE C ITOJIOM.

TeopeTyeCcKue CBEICHUSI:

AHaM3upymolee CKpelnmBaHue— CKpelluBaHue THOPHUIHON 0COOM ¢ 0CO-
ObI0, TOMO3UTOTHOM IO PEIIECCUBHBIM AJIIEIAM, TO €CcTh "aHanmu3aTopoM'. CMbICIT
AHAJIM3UPYIONIETO CKPEIIMBAHUS 3aKJII0YAE€TCs B TOM, YTO MOTOMKH OT aHAIM3U-
PYIOIIET0 CKpeIIMBaHUs 0053aTeIbHO HECYT OJIMH PEIIECCUBHBIN aiuieib OT "aHa-
nu3atopa", Ha POHE KOTOPOTO JOJIKHBI MPOSBUTHCS aJUICNIH, MTOJTYYEHHbIC OT aHa-
JU3UPYEMOro opranuszma. Jljisi aHaIM3UpYIONIero CKpellMBaHus (MCKIoYas Ciy-
Yau B3aMMOJICHCTBUSI TEHOB) XapaKTEPHO COBMAJCHUE paclIeIieHUs 0 (DEHOTUITY
C pacIlECIUICHUEM IO TeHOTHUIY CPeAu MOTOMKOB. Takum 00pa3om, aHAIU3UPYIO-
1iee CKpenMBaHue MO3BOJISIET OMPEACTUTh TEHOTUIT U COOTHOIIICHUE TaMeT Pa3Ho-
ro TUIa, o0pa3zyeMbIX aHaJTU3UPYEMOM 0COObIO.

Menpaenb, TpoBOAsS AKCIEPUMEHTHI 10 AHAIU3UPYIOIIEMY CKPEIIUBAHUIO
pacTeHuil ropoxa ¢ OeJIbIMH I[BETKAMH (aa) U MypHypHBIX TeTepo3urot (Aa), mo-
ayunit pe3ynabTar 81 k 85, uro moyTH paBHO cooTHomeHuo 1:1.0H ompenenwi,
YTO B pe3yJbTaTe CKPEIIMBaHUS U 00pa30BaHUS T€TEPO3UTOTHI, AlICII HE CMEIIIH-
BAIOTCA JIPYT C APYTrOM U B TaJIbHEUIIIEM NPOSBISAIOTCS B '"UMCTOM BUE".

HacnenoBaHnue, clieIIEHHOE ¢ MOJOM — HAcCJIEJOBaHUE KaKOro-JIMOO I'eHa,
HaXOJIAIIEToCs] B TMOJIOBBIX XpomocoMax. HaciemoBaHue mpu3HAKOB, MPOSBIISAIO-
IIUXCSl TOJIBKO Y 0COO€H OAHOTO 10Jia, HO HE OIpeesieMblX TeHaMH, HaXOISIIIH-
MHUCS B TIOJIOBBIX XPOMOCOMAX,- Ha3bIBAC€TCS HACJIEOBaHUEM, OIPAHUYCHHBIM TI0-
JIOM.

HacnenoBanueMm, cuerieHHbIM ¢ X-XpOMOCOMOM, Ha3bIBAKOT HACIIEAOBAHUE
I'C€HOB B ClTydyae, KOorja MY>KCKOU MOJI TeTepOraMeTeH U XapaKTepru3yeTcsl HaIMUU-
eM Y-xpoMmocoMbl (XY), a 0coOU )KEHCKOTO Tojla TOMOTaMeTHBI U UMEIOT JIBe X-
xpoMmocoMbl (XX). TakuMm THUIIOM HAcCIIeIOBaHHS 00JIaIAIOT BCE MJICKOITUTAIOIINE
(B TOM YHCIIEC YeJIOBEK), OOIBITUHCTBO HACEKOMBIX M TIPECMBIKAFOIITNXCS.

HacnenoBanuem, CHEIUIEHHBIM C Z-XpPOMOCOMOM, Ha3bIBAIOT HACJICIOBAHUE
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TE€HOB B Cllydae, KOTJla dKEHCKUU IMOJ reTepOoraMeTeH U XapaKTEepU3yeTcsl HaIUuu-
eM W-xpomocombl (ZW), a ocoOu My»KCKOT'0 T10jla TOMOTaMEeTHBI U UMEIOT JIBE Z-
XpoMocoMbl (ZZ). TakuM THUIIOM HacieAoBaHUS 00JaJa0T BCE MPEICTABUTETU
KJIacca OTHL.

Ecnu amens CUEIIIEHHOTO € MOJIOM T'€Ha, HaXOIALIErocss B X-XpoOMOCOME
WU Z-XpOMOCOME, SIBIISIETCSI PELIECCUBHBIM, TO MTPU3HAK, ONPEIEIIEMbIA STUM Te-
HOM, MPOSIBIISIETCS Y BCEX 0COOEH reTeporaMeTHOro MoJia, KOTOPbIE MOTYYUIN 3TOT
aJyie’b BMECTE C IMOJOBOM XPOMOCOMOM, M Y TOMO3UIOTHBIX O 3TOMY aJUIEIIO
0c00eii TOMOTaMETHOTO Moja. ITO OOBICHIETCS TeM, UTO BTOpask MOJIOBast XPOMO-
coma (Y wi W) y reTeporamMeTHOro rnoja He HeceT ajuieied OOJbIIMHCTBA WU
BCEX I'€HOB, HAXO/ISIINXCS B MTIAPHON XpOMOCOME.

Taxum npuszHaKoM ropasno yaie OyayT o0JaaaTh 0COOM reTeporaMeTHOTO
nona. [ToaTomy 3a00sieBaHUAME, KOTOPBIE BBI3BIBAIOTCSI PEILIECCUBHBIMU AJIJICIISIMU
CIIETUICHHBIX C MIOJIOM T'€HOB, TOPa3/I0 yalie 0OJCI0T MYXYHHBI, & >KEHIIUHBI 4acTO
SABJISIFOTCSI HOCUTESIMU TaKUX aJUICIIEH.

Pemienue 3agau:

3amauya Nel

OnpenenuTh YUCIIO KIACCOB MO reHoTHMy u dhenotuny B F2 npu rexcaru-
OpUIHOM CKpEIIMBaHUH (110 BCEM IapaM MPU3HAKOB UMEET MECTO TOJIBKO MOITHOE
JIOMUHHUPOBAHHUE).

Pemenue.

Jlnst pemieHust 3ToM 3a1a4M HY>KHO BOCITOJIb30BaTheA (popmynamu. Yucio
pa3nu4HbIX GeHOTUNOB B F2 — 2n, rae n — 4ucio nap Npu3HakoB, a YUCIO pas-
JMYHBIX TeHOTUIIOB B F2 = 3n, rae n — 4mciio nmap npusHakos . [Ipu rexcaru-
OpUIHOM CKpenMBaHuM Yuciio GeHoTunoB B F2 = 26= 64, a ynuciao reHOTUIoB B
F2 =36 = 729.

OtBert: Yucino knaccos no ¢penotumny B F2 paBHO 64, a 4ncio KJIacCcoOB MO
reHotuny B F2 pasHo 729.

3amaya Ne2

VY ayummcToro ropouika BeICOKUi credensb (T) ToOMUHUPYeT HaJl KapIuKo-
BbIM (t), 3esieHbie 000b1 (G) — Haj )KenThiMU (g), a Tnakue cemeHa (R) — nan
MOPIIMHUCTHIMU (T). BBICOKOE pacTeHune ¢ )KEeITHIMU U TJIAJKUMU CEMEHAMH,
CKPEILEHHOE C KapJIMKOBBIM PACTEHUEM C 3€JICHBIMU I1aJIKUMHU CEMEHAMHU, 110
CIIEAYIOLIEE PACHIETUICHUE:
58 - BBICOKHX 3€JIEHBIX TJIAIKHX
61 — BBICOKOE KENTOE TIaTK0e
62 — KapJIUKOBBIX 3€JICHBIX TJIAJIKHX
59 — KapIUKOBBIX KENTHIX TJIAJKUX
19 — BBICOKHUX 3€JIE€HBIX MOPIIUHUCTHIX
20 — BBICOKHX KEJITHIX MOPIIHHUCTHIX
21 — KapJIMKOBOE 3€JICHOE MOPITUHUCTOE
20 — KapJIMKOBBIX JKEITHIX MOPIIUHUCTHIX

OnpenenuTe TeHOTUIIBI POAUTENIEH U TIOTOMKOB.
Otser. I'enorunel poaureneid — TtggRr u ttGgRr.
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['eHOTHUIIBI MOTOMKOB:
1/16 TtGgRR
1/16 TtggRR
1/16 ttGgRR
1/16 ttggRR
1/16 TtGgrr
1/16 Ttggrr
1/16 ttGarr
1/16 ttggrr
2/16 TtGgRr
2/16 TtggRr
2/16 ttGgRr
2/16 ttggRr

Tema 4.5 Cenexkunst MUKPOOPranusmMoB. /locTH:keHNsI 1 OCHOBHBIE
HAIIPaBJICHUS CEJICKLMH.

[{enp: M3yunuTh OCHOBHBIE TOHATHS OMOTexHOJOruu. MccienoBarb OCHOB-
Hble paboThl cenekimonepoB [LI1. Jlykbsnenko, A.Il. lllexypauna, B.H. Mamon-
toBoM, 11.B. Muuypuna.

3aganue:OTBETUTh HA BONIPOCHI HA TeMy «CelNeKIUsl pacCTEHU, ) KUBOTHBIX U
MHKPOOPTAaHU3MOB)

[IprmepHBIE BOIIPOCHI:

1. Yo takoe cenekmusi? Kakoe 3HaueHue 7151 pa3BUTHUS CEJICKIIUU ChITPaIH
Teopus [lapBrHa U COBpeMEHHas TeHETUKA?
Yo Takoe copt u nopona? PazpsacHUTE Ha MpUMEpax.
Kaxue hopmbl 0TOOpa NPUMEHSIIOT IPU CENEKIIMKU PACTEHUI?
UTo Takoe TeTepo3uc U KaK OH IPUMEHSAETCS B CEJIEKIUU?
Uto Takoe nmomurmonaus? Kakyi poJib UTpaeT OHA B CO3/IaHUU KYJIb-
TYpHBIX PACTEHU?
[Tepeuncnure ocHOBHBIE MeTOIbI paboThl 1.B. Muuypuna no co3nanuio
HOBBIX YPOKaHBIX ()OPM ILJIOIOBBIX U IJI0JIOBO-STOIHBIX KYJIBTYp?

7. Tloyemy npu BereTaTUBHOM Pa3MHOKEHUHM HE HAOJIO/IaeTCs paclierie-

HUE TIPU3HAKOB B IOTOMCTBE THOPHUIOB.

8. KakoBbI 0COOEHHOCTH CENIEKINH )KUBOTHBIX?

9. Kak Hcronb3yloT poJICTBEHHOE CKPEITMBAHUE B CETEKIINU )KUBOTHBIX ?

10. Kakyto posib urpaer ceiekuus MUKPOOPraHW3MOB B IIPOMBIIIEHHOCTH

AHTUOMOTUKOB?

Teopernyeckue CBEICHUSA:

Cenekupnst — 3TO HayKa O MyTSAX CO3/IaHUS HOBBIX U YJIYUIICHUS YK€ CyIIIEe-
CTBYIOLIMX COPTOB KYJBTYPHBIX PACTEHUM, MOPOJ JOMAIIHUX KUBOTHBIX U IITaAM-
MOB MHMKPOOPTaHMW3MOB C LIEHHBIMHU [l IPAKTUKU NPU3HAKAMUA U CBOMCTBaMH.
Bo3HUKHOBEHNE CENEKIMU KaK HAyKW CBS3aHO ¢ HEOOXOJUMOCTBHIO PEIICHHS Ta-
KO TJI00AJIbHOM, )KM3HEHHO Ba)KHOM MPOOJIEMBI BCErO YeJIOBEYECTBA, KaK MPOI0-
BOJILCTBEHHAs mpobsiema. [[si ee peleHus Hy)KHO HE TOJBKO MOCTOSIHHO COBEp-
HIEHCTBOBAaTh TPAJULIMOHHBIE METO/bl BEAEHUS CEIbCKOT0 X035AWiCTBA (MHTEHCHUB-
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Hasi 00paboTKa MOYBbI, BHECEHHUE ONTHUMAJBHBIX J103 MUHEPAIbHBIX U OpraHuYe-
CKUX YAOOPEHUH, OCYIIECTBIEHUE KOMIUIEKCA MEP IO COXPAHEHUIO U TIOBBILIEHUIO
IUIOAOPOUS 1IOYB U Jp.), HO U UCIOJIB30BaTh HOBbIE HAYYHBIE METO/bI IIPOU3BO/I-
CTBAa IIPOJYKTOB IIUTAHUS B YCIOBUSIX HHTEHCUBHOIO 3€MJIEICIIHS.

Merons! cenekiuu pacteHud. OCHOBHBIMHA METOJAMM CEIEKLUUH PACTCHMIM
ABIIAIOTCA OTOOp M rudpuamszanus. OAHAKO METOAOM OTOOpa HEINb3sl MOJYyYUTh
(GOpMBI ¢ HOBBIMHU NPU3HAKAMHU U CBOMCTBAMH; OH IO3BOJISIET TOJIBKO BBIIEIUTH
TeHOTHUIIBL, Y>K€ UMeroIuecs B nomynsauuu. s oboramenus reHooHaa co3/1aBa-
€MOr'0 COpTa PACTEHHUN U MOJYYEHUSI ONTUMAJIBHBIX KOMOMHAIMI MPU3HAKOB MPHU-
MEHSIOT THOPUAN3AIMIO C MOCIEIYIOIMHUM 0TOOpoM. B cenexiuu pasnuyaror aBa
OCHOBHBIX BHJIa HICKyCCTBEHHOT'O OTOOpa: MacCOBBIM U MHANBUAYaIbHBIM.

Oco0eHHOCTH CeNeKUUU KUBOTHBIX. OCHOBHBIE MPUHUMUIIBI CENEKIINHU JKU-
BOTHBIX HE OTJIMYAIOTCS OT MPUHLMIIOB CEJIEKUUU pacTeHuil. OaHako cenexuus
KUBOTHBIX UMEET HEKOTOPbIE OCOOEHHOCTHU: JIJIsl HUX XapaKTEPHO TOJIBKO MOJOBOE
Pa3MHOXKEHHE; B OCHOBHOM OYE€Hb PEJIKasi CMEHA MOKOJIEHUH (y OONBILINHCTBA KU-
BOTHBIX Y€pE3 HECKOJIBKO JIET); KOJIMYECTBO 0COOEH B MOTOMCTBE HeBenuko. [lo-
3TOMY B CEJIEKIIMOHHOM padOTe C JKMBOTHBIMU Ba)KHOE 3HAUEHUE IMPHOOpETaeT
aHaJIM3 COBOKYIIHOCTH BHEIIHUX IIPU3HAKOB, WIH 3KCTEPHEPA, XapaKTEPHOIO IS
TOW WM UHOM TOPO/IBL.

Muxkpoopranusmsl (0akTepun, MUKPOCKOIIMYECKUE TPUOBI, IPOCTEHIIINE U
JIp.) UTPAIOT UCKIIOYUTENBHO BaKHYIO POJIb B OMocdepe 1 X031iCTBEHHOU Jes-
TeIbHOCTH yesioBeka. 13 6osiee yem 100 ThIC. BUOB U3BECTHBIX B IPUPOJIE MUK-
POOPTraHU3MOB YEJIOBEKOM HCIIONb3YETCSI HECKOJIBKO COTEH, M YHCIIO 3TO PACTET.
KauecTBeHHBIN CKaUOK B UX MUCIOJIb30BAHUU MPOU30LIEN B MOCIEAHUE IECATHIIC-
THUs, KOT/1a ObUIA YCTAHOBJIEHBI MHOTHE T€HETUUYECKUE MEXaHU3MBbI PETYJIALNH
OMOXMMHUYECKUX NPOLECCOB B KJIETKAX MUKPOOPTaHU3MOB

Tema 5.1 Pazpurue Ouos10ruu B 1oAapBuHCKUil nepuoa. Hayuynnie n

COLMANBHO-IKOHOMHUYECKHUEe NpeaAnocblIKy Teopun Y. lapsuna.

[{eap: M3y4ynTh UCTOPUIO MPEACTABICHUI O PA3BUTUH )KM3HU Ha 3eMIIE.

3anmanue:[loaroroBuTh JOKIaABI IO OMOTpaduy U HAYYHOU AesTeNbHOCTH Y.
JapBuna (npusnoxenue A)

Hcropust mpeACcTaBIeHU O Pa3BUTHH KU3HU Ha 3emile. AHTUYHBIE U CPEell-
HEBEKOBBIC NPEJICTABICHUS O CYIIHOCTH M Pa3BUTHHU KH3HHU. CHUCTeMa OpraHuye-
ckor npuponsl K. JInHHes. Pa3BuTue 3BOMIOLMOHHBIX UAEH. DBOJIOIMOHHAS TEO-
pusa X-b. Jlamapka. EcTrecTBeHHO - Hay4dHble npeanocbuiku teopun Y. JlapBuHa.
Kpyrocsetnsie myremectsus Y. JlapBuHa.

Tema 5.2 Yuenue Y. /lapBuHa 00 HCKYCCTBEHHOM U €CTECTBEHHOM OT-
O0ope. ®opMBbI €CTECTBEHHOT0 0TOOPA.

[{enw:N3yunTs sBOMIOIIMOHHYIO Teoputo Y. [lapsuna. MeTtoaudeckuii 0To0D,
Oecco3HaTeNnbHbIN 0TOOp, ecTecTBeHHBIM 0TOOp. boprba 3a cymiecTBoBaHue u €€
bOopMBL.

3ananue:CoctaButh Tabmuiy «CpaBHEHHE AEWCTBHUS HMCKYCCTBEHHOTO U
€CTECTBEHHOTO 0TOOpa»
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CpaBHuUTEIbHBIE TPU3HAKK | EcTecTBeHHBIN 0TOOD HckyccTBeHHBIN 0TOOD

Teoperuyeckue cBe/ICHUS:

EctecTBeHHBINT O0TOOp — MpOIECC, MOCPEICTBOM KOTOPOTO B IMOMYJISLINU
YBEJIIMYUBACTCS YUCIO OcOo0eil, 00Iagarommux MaKCUMaTbHON MPUCIOCOOIEHHO-
CThIO (Hambosee OJArompUATHBIMU MpPHU3HAKaMH), B TO BpeMs KaK KOJUYECTBO
ocobeii ¢ HeOIaronpusATHBIMU MPU3HAKaMU yMEHbIIaeTcs. B cBeTe coBpeMeHHO
CUHTETUYECKON TEOPUHU 3BOJIIOLIMM E€CTECTBEHHBIM OTOOp paccMaTpUBAaeTCs Kak
[JIaBHAs NpPUYMHA PAa3BUTHs aJanTaluid, BUA00Opa30BaHUS W MPOUCXOKICHUS
HAJBUJOBBIX TaKCOHOB. EcTecTBEeHHBIH OTOOpP — €IWHCTBEHHAs W3BECTHAs IpPH-
YiHa aJlanTaluii, HO He €UHCTBEHHas Mpu4rHa 3Botonuu. K yuciny HeaganTus-
HBIX IPUYHUH OTHOCSITCS TEHETUUECKUH JIpeii(), MOTOK T'€HOB U MYyTallUH.

B nporuecce ecrecTtBeHHOro 0TOOpa 3aKpEIUISIOTCS MYTAllMK, YBEJINYUBAIO-
M€ MPUCIOCOOIEHHOCTh OpraHu3MoB. EcTecTBeHHBIH OTOOp YacTO Ha3bIBAIOT
«CaMOOYEBUIHBIM» MEXaHU3MOM, TIOCKOJIBKY OH CJIEIYeT U3 TaKuX MPOCThIX (akx-
TOB, KaK:

1. Opranu3Mel IPOU3BOJAAT OTOMKOB OOJIbILIE, YEM MOKET BBIKUTH;

2. B momynsauuy 3TUX OPTaHW3MOB CYIIECTBYET HACIEICTBEHHAS M3MEHYU-

BOCTb;
3. Opranu3mebl, UMEIONTNE Pa3Hble TEHETUUECKUE YEPThI, MMEIOT PA3IMUHYIO
BBDKMBAEMOCTh U CLIOCOOHOCTh Pa3MHOKAThHCA.

EcTtecTBeHHBIN OTOOP A 4EpPT, KOTOPbIE MOTYT U3MEHATHCS B HEKOTOPOM
JMana3oHe 3HAYeHWH (Hampumep, pa3Mep OpraHu3Ma), MOKHO pas3/IesuTh Ha TpU
THUIIA!

1 HanpaBneHHbIN OTOOpP — M3MEHEHUsI CPEIHEro 3Hau€HUs MpU3HaKa B Te-
YEHHE JI0JITOr0 BPEMEHH, HAIPUMED YBEIMUYECHHUE PA3MEPOB TENA;

2 Jlu3pynTuBHBIN 0TOOp — OTOOp HA KpailHME 3HA4YEHUs MPU3HAKA U TPO-
TUB CPEJIHUX 3HAUEHUH, HaTIpUMep, OOJIbILINE U MaJICHbKUE pa3Mephl Tela;

3 Crabunusupyronuit oT00p — 0TOOp MPOTHB KpallHUX 3HAYCHU MPU3HA-
Ka, YTO MPUBOJUT K YMEHBIICHUIO JUCTIEPCUM MPU3HAKA U YMEHBILIEHUIO Pa3HO00-
pasus.

HckyccTBeHHBI 0TOOp — HM30MpaTENbHOE MOMYIIEHHE K Pa3MHOMKEHHUIO
YKUBOTHBIX, PACTEHUI WJIM JPYTUX OPraHU3MOB C LI€JIbIO BBIBEACHHUS HOBBIX COPTOB
1 opoJ, [IpeamecTBeHHUK 1 OCHOBHOM METOJI COBPEMEHHOW CEJIEKLINH.

Pe3ynbTaToM HCKYCCTBEHHOTO OTOOpA SIBJISIETCS MHOTOOOpa3ue COPTOB pac-
TEHUU U TOPOJ] )KUBOTHBIX.

@DopMBI HCKYCCTBEHHOTO OTOOpa: OecCO3HATENbHBIH — Tpu 3TOU (dopme
0TOOpa COXPAHSIOTCS JIYULINE SK3EMIUIIPhl 0€3 MOCTaHOBKHU ONPEIEICHHON LIeH;
METOJIMYECKUII — YEJIOBEK LIEJIECHANPABICHHO MOAXOIUT K CO3IaHHUI0 HOBOH IO-
POJIBI WJIM COpPTa, CTaBs Mepes coO0M onpeiesieHHbIE 3aJauH.

Meroanueckuii oT00p — TBOPYECKUN MPOIIECC, MAOMuil 0oyiee OBICTphIC
pe3yabTaThl, 4eM OECCO3HATEIbHBIN.

B ocHoBe Takoro croco0a pa3BeieHHs JEKUT U3MEHUYMBOCTh MMPU3HAKOB, UX
HACJIEeIyeMOCTh U 0TOOp.

NckyccTBeHHBIN 0OTOOP — OJMH U3 OCHOBHBIX METOJIOB CEJIEKIINHU, KOTOPHIN
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MOJKET UCTOJIb30BaThCS KaK CAaMOCTOSATEIHHO, TaK U B KOMOWHAIIMU C APYTUMHU Me-
TOJAMH.

Hanpumep, rubpuausanys 01M3KOPOACTBEHHBIX OPraHU3MOB AaéT HIUPOKUI
CIICKTP M3MEHUYMBOCTH, KOTOPBIH CIYKUT IJIOJOTBOPHBIM MaTEPHAIOM JJI HCKYC-
CTBEHHOIr0 0TOOpa. McKycCTBEHHBIH O0TOOP OBLI OCHOBHBIM (haKTOPOM ITOSIBICHHS
JOMAIITHUX KUBOTHBIX U KYJIBTYPHBIX PAaCTCHUI.

B moHsiTHE MCKYCCTBEHHBIH OTOOpP BXOIUT M30HMpaTCIIbHBIA OTOOpP »KHUBOT-
HBIX WM PACTEHUH CEJICKIIMOHEPOM, Y KOTOPBIX IO/ BIMSHAEM BHEIIHEH Cpelibl U
WU3MEHEHHEM TPUBBIYCK BO3HUKIIN MPUCTIOCOOICHHS TIOJIC3HBIC HE JIJISI CAMOT0 JKH-
BOTHOT'O HJTM PAacTeHUs, a JuIsl dyenoBeka. Y. JlapBUH 0OBSICHSIT BOSHUKHOBEHHE Ta-
KHX TPUCIIOCOOJICHUH TeM, YTO YEJIOBEK BO BJIACTH HAKOIUIATH U3MEHEHUs, KOTO-
pBIe IOCTABIIIET €My MPHUPOJIA, IyTeM 0100pa MajI03aMETHBIX OTKIIOHeHHH. Ciie-
JOBATEIILHO, OJHUM M3 BAXHEHIIUX (PAaKTOPOB UCKYCCTBEHHOTO OTOOpA SIBJISCTCS
U3MCHYHMBOCTh. be3 N3MEHUYNBOCTH HEBO3MOXKHO CYIICCTBOBAHHUE HH €CTCCTBEHHO-
ro, HI UCKYCCTBEHHOr0 0TOOpa. M MOCKOIbKY U3MEHCHUS y KMBOTHBIX WIIM pac-
TEHUH BO3HUKAIOT CIy4aliHO, TO BEPOSTHOCTh MX BO3HHKHOBCHHUS TEM OOJIbBIIIE,
yeM OOJIbIIIe MMEETCS OCOOCH.

BTopeIM BakHBIM (PAKTOpPOM HMCKYCCTBEHHOTO OTOOpa SBIISICTCS HacieHd-
CTBEHHOCTh. JIapBUH OTKPBLI B MPHUPOJEC 3aKOH JIIAIICHCS B IOKOJICHUSIX H3MCH-
quBOCTH. COIIACHO ATOMY 3aKOHY M3MCHEHHMS, IPOMCXO/ISAIINE B OpraHax JKUBOT-
HBIX WM B PACTECHUSX, P COXPAHECHUH YCIOBUI X BBI3BABIIUX, COXPAHSIIOTCS U
YCHJIMBAIOTCS B MOCJICAYIONIMX MOKOJICHUAX. TakkuM 00pa3oM, HacCJIeICTBEHHOCTD
HE TOJBKO COXpaHSCT U3MEHEHHS, HO W 3aKpeIUIICT UX B MOCICAYIONINX MOKOJIe-
HUSX.

JIeficTBHE HMCKYCCTBEHHOTO OTOOpa CBOJMTCS HE TOJBKO K HACJICIOBAHHIO
WU3MEHEHUH, TJIaBHBIM (DAKTOPOM 3JIeCh SBJISIECTCS YEJIOBEK, KOTOPBIH M 0OcCreun-
BaeT Mo100p.

Tema 5.4 3a00Ta 0 moromcTBe. PU3NOTOrHUECKHE AJaNTAIIHH.
[lenb: ChopmupoBaTh 3HaAHUSA O 3a00TE€ O MOTOMCTBE, HHCTUHKTaX, (PHU3HO-
JIOTMUECKOM ajlanTaluun
3aganue:[loaroToBKa OKIIaI0B HA 3aJaHHBIC TEMBI.
[TpumepHBIe TEMBI JOKIAI0B:
1 ®opmbl 3200THI O TOTOMCTBE.
2 MUcropus hopMupoBaHU TTPEACTABICHUA 00 aIanTaiyim
3 OCHOBBI CUCTEMHOUN (PU3HOJIOTUN
4 3akoHBI aanTauu
5 OmnpenencHUs ¥ TEPMUHBI a1alITOJIOTHH
6 Cranuu nporecca agantaiuu
Jlns pa3paboTKH IOKJIaa CMOTPETh MPUJIOKEHHUE A.

Tema 5.9 IIpoucxo:xnenne yeaoBeKa.
Lenb:M3yunTh MOJ0KEHUE YEIIOBEKA B CUCTEME JKMBOTHOTO MUPA, CTAAUN
ABOJIIOIIUU YesioBeka. COBPEMEHHBIM ATaIl SBOJIFOIIMM YEJIOBEKa.
3amanue:CoctaBuTh Tabmuiy « OCHOBHBIE JTaIbl MPOUCXOXKICHUS YeTIOBe-
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Kay

TeopeTnueckue cBEACHUSA:

VYueHble YTBEPKAAKOT, YTO COBPEMEHHBIA YEJIOBEK MPOU30LIEN HE OT CO-
BPEMEHHBIX YEJIOBEKOOOPa3HbIX 00€3bsH, JJIsI KOTOPBIX XapaKTepHa y3Kasl CIelH-
anuzanus (IpucrnocodieHne K CTPOro onpeieieHHOMYy 00pa3y KU3HU B TPOIHUYe-
CKHUX JIECaX), a OT BBIMEPIIUX HECKOJIBKO MHIIJTMOHOB JIET TOMY Ha3aJl BHICOKOOP-
raHU30BaHHBIX KUBOTHBIX — JIPUONUTEKOB. [Ipolecc 3BoONMN YeI0BEKa OYEHD
JUTUTEIbHBIN, OCHOBHBIE €0 ATallbl IPEACTaBICHBI B pUCYHKE 5.1:

Cospemennbie 11014 (KpoMaHbOHILbI )

!

Jpesume moau (HeanaepTaabibl)

|

Ipesueitne mion  (obeanaHOMOMH:
NUTEKAHTPON,
CHUIAHTPON W Ap.)

AscTpatonuTekit —s=—[oMHHKAb

Iumnanse T

lTopuana Jpnonurexu

Tuo6oHIb,

APANHTEKH  ———
Mapamir OpaHryTanb

Hacexomosmsle

Pucynok 5.1 Dransl 3BOIIOIMHN YeNOBEKa

[lo 1aHHBIM MaNEOHTOJIOIMYECKUX HAXOJI0K (MCKOMAEMbIX OCTaTKOB), OKO-
70 30 MJIH. J€T Ha3ad Ha 3emile MOSBUWINCH APEBHUE IPUMATHI MAPATUTEKH, KUB-
1€ Ha OTKPBITHIX MPOCTPAHCTBAX U Ha JepeBbsix. VX denocTu u 3yObl ObLIN MO-
JOOHBI YEIIIOCTSIM U 3y0aM uenoBeKooOpa3HbIX 00e3bsH. [lapanurexu ganv Hayano
COBPEMEHHBIM TMOOOHAM M OpaHTyTaHTaM, a TAKXKE BbIMEPIIEH BETBU APUOIUTE-
koB. [Tocnennue B cBOEM pa3BUTUU Pa3ICIIWINCh HA TPU JIMHUU: OJJHA U3 HUX IpU-
Be€JIa K COBPEMEHHOM rOpulie, Ipyrasi — K MIMMIIaH3€, a TPEThsI — K aBCTPAJIOINH-
TEKY, @ OT HETO — K 4YeJIOBEKY. POACTBO IpHONMTEKA C YEIOBEKOM YCTAaHOBJIEHO
HA OCHOBE M3YYEHHUsI CTPOEHUS €r0 YeIIOCTH U 3y00B, OOHApYKEHHBIX B 1856 T. BO
®paHUMH.

BaknelmuM sTarnoM Ha MyTH TpeBpalieHus 00e3bsHOMOA00OHBIX KUBOT-
HBIX B JIpEBHEHIINX JI0JIel ObLJIO MOSIBICHUE PSIMOXOKIeHUs. B CBSI3U ¢ n3meHe-
HUEM KJMMaTa M W3PEKUBAHMEM JIECOB HACTYNWJ MEPEXOi OT JPEBECHOTO K
Ha3eMHOMY 00pa3y >KM3HU; 4TOOBI JIydille 0003peBaTh MECTHOCTb, IJIe Y MPEIAKOB
yeJioBeKa ObLJI0 MHOTO BParoB, UM MPUXOAWIIOCH BCTaBaTh HA 3aJIHHE KOHEYHOCTH.
B nanbHeiiiieM eCTECTBEHHBIN OTOOP pa3BUII M 3aKPENUI IPSIMOXOXKICHUE, U, KaK
CJIEJICTBHE ATOTO, PYKH OCBOOOIUIUCEH OT (DYHKIIMA OMOPHI U TIEpeBIKEeHMS. Tak
BO3HUKIIA aBCTPAJIONMUTEKH — PO, K KOTOPOMY OTHOCSATCSI TOMHUHUBI (CEMENCTBO
Jroeh).

ABCTpaJIONIUTEKU

ABCTPaJIONIUTEKH — BBICOKOPA3BUTHIE JBYHOTHE MPUMATHI, UCHOJIb30BAB-
IIME€ MPEIMETHl €CTECTBEHHOIO IMPOMCXOXKJECHHS B KadyecTBE Opyaui (ciienoBa-

23



TEJIbHO, aBCTPAJIOMUTEKOB €Ill€ HEb3sl CUMTaTh JIIoAbMU). KOCTHBIE OCTaTKU aB-
CTPaJIONIUTEKOB BIiepBble OOHapykeHbl B 1924 r. B IOxHo#it Adpuke. OHu ObLIH
POCTOM ¢ IIUMITaH3€e U Maccoit okoJio 50 kr, 00beM Mo3ra gocturai 500 cM3 — 1o
ATOMY MPHU3HAKY aBCTPAIONUTEK CTOUT OJIMKE K YEJIOBEKY, YeM JIt00asi U3 UCKOIa-
€MBIX U COBPEMEHHBIX 00€3bsH.

CtpoeHue Ta30BbIX KOCTEH U MOJOKEHUE TOJOBBI OBLJIO CXOHO C TAaKOBbI-
MU YEJIOBEKa, YTO CBHUJIETEIHCTBYET O BBITPSMICHHOM MOJIOKEHUU Tena. OHU Ku-
JIM OKOJIO 9 MIIH. JIET TOMY Ha3aJ B OTKPBITBIX CTEMAX U MUTAIUCh PACTUTEIBLHON U
KUBOTHOU Tumieit. OpyausiMu ux Tpya ObUTH KaMHH, KOCTH, TIAJIKH, YEITFOCTH 0e3
CJIEJIOB UCKYCCTBEHHOM 00pabOTKH.

Yenosek yMenbliin

He oGnanas y3koi cnenmanuzaiueil OOIIETO CTPOCHUs, aBCTPAJOMUTEKU
Jany Hadano Oosee mporpeccuBHOM Gopme, momyunBmiel HazBanue Homo habilis
— 4denoBek yMmenblil. KocTHbie octaTku ero 0bl1u 0OHapyskeHsl B 1959 r. B TaHza-
Hud. Bo3pacT ux onpenesieH npuMepHO B 2 MIIH. JieT. PocT 3Toro cymiecrtBa 10CTH-
rait 150 cMm. 06bem rosoBHOro Mo3ra Obut Ha 100 cm3 Gosibiiie, YeM y aBCTpaIONu-
TEKOB, 3yObl UEJIOBEUECKOTO THMA, (PaJlaHTH TAIbIEB KaK Y YEIOBEKA, CILIIOIICHBI.

XOTSl B HEM COYETAINUCh MPU3HAKU, KaK 00€3bsiH, TaK M YEJIOBEKa, MEePEX0/]
ATOTO CYIIECTBA K M3TOTOBJICHUIO TAJICYHBIX OPYAUI (XOpPOIIO BBIJCIAHHBIX Ka-
MEHHBIX) CBHJECTEILCTBYET O MOSBJIECHUU Yy HEro TPYAOBOU JeATenbHOCTH. OHU
MOIJIM JIOBUTh HBOTHBIX, OpOCaTh KaMHU W COBEpIIaTh Apyrue aehctus. Kyuu
KOCTEH, HaXOISAUIMECs BMECTE€ C HCKOMAEMbIMU OCTAaTKAMH YE€JIOBEKa YMEJOro,
CBUJIETEJILCTBY IOT O TOM, UYTO MSCO CTajO MOCTOSHHOW YacThlO MX JAUETHI. DTH
TOMUHU/IBI TIOJIB30BAJIUCH IPYyObIMU KAMEHHBIMH OPYAUSIMU TPYa.

UenoBek MpAMOXOIsIIIUN

Homo erectus — dyenoBek MpPAMOXOASAUINI. BUJ, OT KOTOPOro, KaKk IoJia-
raroT, MPOMU30IlIe]l COBpeMEeHHBIN venoBek. Ero Bo3pact 1,5 miun. net. Ero uento-
CTH, 3yObl U HAJOPOBHBIE AYTH BCE €I OCTABAINCH MAaCCHUBHBIMHU, HO 00BEM TO-
JIOBHOTO MO3Ta y HEKOTOPBIX MHAUBUIYYMOB ObLI TAKUM K€, KaK Y COBPEMEHHOTO
YeJI0BEKA.

Hexoropeie koctu Homo erectus HalaeHbl B Iemiepax, 4YTo IO3BOJISET
MpEANoaratb O €ro NOCTOSIHHOM kuiuiie. Kpome KocTeil KUBOTHBIX U I0BOJIBHO
XOpOIIIO BBIJICJTAHHBIX KaMEHHBIX OPYJWW, B HEKOTOPBHIX Teliepax OOHApYKEHbBI
KY4H JIPEBECHOTO YIJIsl U OOTOpEBIINE KOCTH, TaK YTO, MO-BUAUMOMY, B 3TO BpeMs
aBCTPAJIONMUTEKH YK€ HAYUUIIUCH JOOBIBATh OTOHb.

Ota craaus 3BOJIOUUA TOMUHU COBMAJAET C 3aCEJICHUEM BBIXOJLAMU U3
Adpuku apyrux 6oisiee X0noAHBIX o0nacTel. Boigep:kaTh X0JI0AHbIE 3UMbBI, HE BbI-
paboTaB CIOXHBIX BUAOB MOBEIEHUS WJIM TEXHHUYECKHUX HABBIKOB, OBLIO OBl He-
BO3MOXKHO. YUEHBIC MPEINOoJaratoT, 4To JouesioBeueckruii Mmo3r Homo erectus Obu1
CIIOCOOEH HAaXOJUTh COIMAIIbHBIC U TEXHUYECKHE PelIeHus (OTOHb, OJICKa, 3arac
HUIIM U COBMECTHOE MPOKMBAHUE B TEIIEepax) MpoOsieM, CBSI3aHHBIX C HEOOXOIu-
MOCTBIO BEIKUThH B 3UMHIOIO CTYXKY.

Opomonust GU3MUECKUX OCOOCHHOCTEW TMEPBBbIX JIIOJICH, BKIIOYAs COBpeE-
MEHHOTO YEJIOBEKa, OXBAThIBAET TPU 3Tana: JPEBHEUIINE JIO/IA, UIIH apXAHTPOIIbI;
JPEBHHUE JIFOAU, W MMAJIEOAHTPOIBI; COBPEMEHHBIE JIH0/IH, UM HEOAHTPOTIBL.
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ApXaHTpOIBI

[lepBbIil mpeacTaBUTENh APXAHTPOMOB — MUTEKAHTPOMN (SMOHCKUMA Yeso-
BEK) — 00e3bsHOYENIOBEK, npsaMoxoamuid. Ero koctu oOHapyxeHbl Ha 0. SIBa
(Uunonesus) B 1891 r. IlepBoHayanbHO €ro BO3pacT ONMPEACIsUIM PaBHBIM 1 MIIH.
JIET, HO, COTJIacCHO 0oJiee TOYHON COBPEMEHHOU OIlEHKE, EMy HEMHOTMM OOJIbIle
400 ThIC. NEeT. PocT muTekaHTpora cocTaiisil okoyio 170 cM, o0beM YepernHoi Ko-
pooxu — 900 cm3.

Heckonbko mo3ke CyiecTBOBaJl CHHAHTPON (KUTaWCKUN 4enoBek). MHo-
TOUYMCIIEHHBIE €r0 OCTAaTKU HaijeHsl B nepuonae 1927 mo 1963 rr. B nmeniepe 6:1m3
[leknHa. DTO CyIIECTBO MCIOJIB30BAJI0 OTOHb M U3TOTOBIISLIIO KaMeHHbIE opyaus. K
ATOM IpyIIe JPEBHEHIINX JIOJEH OTHOCAT €UIe U TeIeIb0eprcKOro YenoBeKa.

[TasmeoanTponsl

[TaneoaHnTponbl — HEAHAEPTAJIbLBI MOSBWINCH Ha CMEHY apXaHTpOIaM.
250-100 ThIC. IET TOMY Ha3aJ OHM OBUIA IIMPOKO PacCelieHbl Ha TeppuTopuu EB-
ponbl. Appuxu. [lepeaneit u KOxuon A3uu. HeannepTanbiibl U3rOTOBIISUIH pa3HO-
oOpa3Hble KAMEHHbIE OpPYAUs: py4Hble pyOusa, ckpedia, OCTPOKOHEUYHUKH; MOJIb-
30BaJIMCh OTHEM, Ipyooii oaexaoi. O0beM ux mMo3ra Beipocio 1400 cm3.

Oco0OeHHOCTH CTPOEHMSI HUYKHEH YEIIOCTH MOKa3bIBAIOT, YTO y HUX OblIa
3auatodHast peub. Onu xwmu rpynnamu o 50-100 ocobeit u Bo BpeMs HacTyILIe-
HUS JIEMHUKOB UCIIOJIb30BANIN MEIIEPHI, BEITOHSS U3 HUX TUKUX 3BEPEH.

HeoaHTporibl 1 4eI0BeK pa3yMHBIi

HeannepTaniblieB CMEHUIIH JIFOAU COBPEMEHHOTO THIAa — KPOMAaHbOHIIbI —
Wik HeoaHTponbl. OHU MOSABWIKMCH OKOJO 50 ThIC. J€T TOMYy Hazaja (KOCTHBIE
OCTAaTKU uX HailneHsl B 1868 r. Bo @panumn). KpoMaHbOHIBI 00pa3yroT €auH-
CTBEHHBII pox H Bua Homo Sapiens — yenoBek pa3yMHbIl. Y HUX MOJHOCTHIO
CTJIaMIIMCh 00€3bSIHbY YEPThI, HA HIDKHEHW YeNIIOCTH UMEJICS XapaKTepHbIN 1moa0o0-
POJIOYHBIN BBICTYII, YKAa3bIBAIOIIUH HA X CIIOCOOHOCTH K YJICHOPa3IeIbHON PEeYH,
a M0 HUCKYCCTBY M3TOTOBJICHUS Pa3HOOOPA3HBIX OPYyAMN M3 KaMHS, KOCTH U pora
KPOMAaHBOHIIbI YIIUIH JTAJIEKO BIEPE] IO CPABHEHUIO C HEAHJEPTAIbIIAMH.

OHU TPUPYYUIIN )KUBOTHBIX M Hayajd OCBauBATh 3€MJIEAEIIHE, YTO MO3BO-
W10 U30aBUTHCS OT TOJ0JIa U J0OBIBaTh pa3HOOOpa3Hyro muily. B ortnuyme ot
MPEAIIECTBEHHUKOB BOJIONNS KPOMAHBOHIIEB MPOXOAMIIA O] OOJIBIIUM BIUSHU-
€M COIMAaJbHBIX (PAKTOPOB (CIUIOYCHHE KOJUIEKTHBA, B3aWUMHAs TMOJIEPKKA, CO-
BEpUICHCTBOBAHUE TPYJAOBOUN JAESATENBHOCTH, 00Jiee BBICOKUN YPOBEHb MBIIILIE-
HUSA).

Bo3HUKHOBEHHE KPOMaHbOHIEB — 3aBEpIIAONIMI 3Tan (HopMUPOBaHUS
YyeJioBeKa COBpeMeHHOro tumna. Ha cMeHy nepBOOBITHOMY YEIOBEUYECKOMY CTaay
IIPUILLEII TIEPBBIM POJOBOW CTPOW, 3aBEPLUMBIINN CTAHOBJICHUE YEI0BEYECKOIO
oOIIEeCTBa, JaJbHEUIIMN MPOTrpecc KOTOPOro CTajd ONpPENesiThCA COLMAIbHO-
YKOHOMHYECKUMU 3aKOHAMM.

Tema 6.3 IIpupoanbie pecypchl M UX HCcHoJb30Banue. [lociencTrBus xo-
3AMCTBECHHOM JAeTeJIbHOCTH YeJI0BeKAa I OKPYKAIOLIEeH cpe/bl.
[{enp:M3yunTh KIaccuukauio MpupogHbIX pecypcoB. PaccMoTpers mo-
CJICJICTBHS XO35IMCTBEHHOM JEATEIILHOCTH YEJIOBEKA.
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3ananue: [lonroroBka pedeparos, JOKIAI0B HA 3aJaHHBIE TEMBI PUIIOKE-
HUe A).
[TpumepHBbIE TEMBI:
3arpsizHeHHe aTMochepsl.
3arpsizHeHre MUpOBOTO OKeaHa.
AHTpOTIOTEHHBIC U3MEHEHUS TIOYBHI.
Brusiaue yenoBeka Ha paCTUTENIbHBIN U )KUBOTHBIN MUD.
[TpoGneMbI HepalMOHATHHOTO MCIIOIB30BAHMSI IIPUPOTHBIX PECYPCOB.

agbrwnE

Hencuepnaemble u ncuepnaemble MPUPOIHBIE PECYPCHI, MOCIEACTBUSI XO-
35IUCTBEHHOM JESATEIIbBHOCTU 4YEJIOBEKA I OKPYXKAIOWIEH CpEAbl: 3arps3HEHUs
BO3/lyXa, IPECHBIX BOJ, MHpPOBOrO OKeaHa. AHTPONOTE€HHbIE WU3MEHEHUS MOYBBHI.
BiusiHue yenoBeka Ha pacTUTENbHBIA M )KMBOTHBIN MUp. PainoakTUBHOE 3arps3-
HeHHe Onocdepsl.

[Touck mHpOpMAIK B MUCHMEHHBIX M 3JEKTPOHHBIX MCTOYHUKAX, MOJTO-
TOBKa JIOKJIaJa U HanucaHue pedepartoB no teme «Heuncuepnaemsle u ucuepnae-
MBbIE€ TIPUPOJIHBIE PECYPCHI, IMOCIEACTBUSA XO35MCTBEHHON AESATEIBHOCTH YEIOBEKA
JUISL OKpYKaroLEeN Cpelibl: 3arpsiI3HEHNs BO3/1yXa, IPECHBIX BOJ, MUPOBOro OKeaHa.
AHTpOIIOTE€HHbIE U3MEHEHUS MOYBbI. BiMsiHUE YenoBeKka Ha pACTUTENbHBIN U JKH-
BOTHBIN MHp. PagnoakTuBHOE 3arpsi3HeHHE OMOChEPBL.».
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Ipunoxenne A
MeTtoanyeckue yKa3aHus M0 HANTUCAHUIO pedepaToB.

BBenenue

OnHoit U3 BaKHBIX (POPM CaMOCTOSATEIBLHON yu4eOHOU eI TEIbHOCTH SBIISIET-
Csl HamMcaHue pedeparos.

Pedepar (nar. refere — cooOmiaTh, TOKIAABIBATh) — KPATKOES M3JI0KEHUE Ma-
Tepuaia B MMCbMEHHOM BHJIC Ha 33JaHHYIO TeMY, BKJIOYAIOIlee KpaTKUil 0030p
COOTBETCTBYIOIIUX JIUTEPATYPHBIX HCTOYHUKOB T10 TEME.

Hanucanne pedepaToB mo3BONIET CTyACHTaM MPOSIBUTH COOCTBEHHYIO WH-
JTUBUTYATBHOCTh TPHU W3YYEHUHW W OCMBICIICHUHM TIEPBOMCTOYHHKOB, aHAIHM3E W
0000IIeHNH U3YYEHHOT'O MaTepuana, U3JI0KeHUU €ro B MUCbMEHHOM BUJIE.

PedepaTuBnas pabora mpu3BaHa pa3BUBaTh y CTYJICHTOB YMEHHUE KpPUTHUYE-
CKU B3IVIIHYTh Ha Pa3IMYHbIE TOYKU 3PEHUS MO KaKOMY-TO BOIMPOCY, CaAMOCTOS-
TEJIbHO OPUEHTHUPOBATHCS BO BCE BO3PACTAIONIEM MOTOKE HAYYHOW MH(OpMAIUU,
BBIPQXKAaTh W OTCTAaWBaTh COOCTBEHHBIC WJEU, HE OTOpachiBasi MpPU ITOM OIbITA
MPEAIIECTBYIONIUX MOKOJEHUN U COBPEMEHHUKOB, HO U HE IMOJIaBasiCh O€30TYET-
HO BJIMSIHUIO TOW WJIM MHOM THUIIOTE3bI, MIKOJIbI, TUYHOCTH.

DTO HE O3HAuaeT, uTo B pedepare CTYIEHTHI CIEIal0T HAyYHOE OTKPBITHUE.
CotpynaudecTBo ¢ BenukuM [Iudaropom HaunHaeTcs ¢ NOCTHXKEHUS HAYYHOU HC-
THUHBI U CAMOCTOSITEJIbBHOTO HAXOKJICHUS PEIICHUs 3a]lauM, pelIaBIIehcs 10 HEro
MHO>KECTBO pas3.

Pedepar — pabora yuebHas1, cTyeHUECKas, TPU3BAHHAS TOJIBKO (HOPMHPO-
BaTh HAaBBIKU HCCIIEAOBATEIBCKON AeaTeabHOoCTH. OCHOBHOE Ha3HAUYCHHUE €€ — pa3-
BUTHE TBOPUYECKUX CIIOCOOHOCTEN aBTOpA.

1. MeToanueckue yKa3aHus o cojepxxkanunio pegepara.

Pedepar — ogna u3 dhopm MHTEpIpETAIIMU UCXOTHOTO TEKCTA MIIM HECKOIb-
KUX UCTOYHUKOB, MIOATOMY OH, B OTJIMYME OT KOHCIIEKTA, SIBJISIETCS HOBBIM, aBTOP-
CKUM TeKcToM. HoBM3HA B TaHHOM cilydae MoJpa3yMeBaeT HOBOE U3JI0KEHUE, CU-
CTeMaTHU3allMi0 MaTepuaja, 0coOyl0 aBTOPCKYIO MO3HUIMIO IMPHU COMOCTABIECHUU
Pa3IUYHBIX TOUYEK 3PEHHUS.

Takum oOpazom, pedeprpoBaHre MPEANnoIaraeT U3JI0KeHHe Kakoro — Jimoo
BOIIpOCa Ha OCHOBE KiIacCHU(HKAIIMK, O00OIIECHHS, aHAIN3a OJTHOTO MJIM HECKOJIb-
KUX UCTOYHUKOB.

Crpykrypa pedepara:

— TUTYJIbHBIN JIUCT;

COJIepKaHue;

BBEJICHUE, B KOTOPOM 3asBIISICTCS T1aBHAs ujes padoThl;

OCHOBHAsl 4acThb pedepara, B KOTOpOH TJaBHas ujes paOOTHl MOTydaeT
CBOE€ Pa3BUTHE;

— 3aKJII0YEHUE, B KOTOPOM TOJIBOJISITCS UTOTU PabOTHI, IETAI0TCS BHIBOIBL;

— CIIMCOK HUCTIOJIh30BAHHBIX HCTOYHUKOB;

- mpuioXkeHus (Tabiuibl, cxembl, Tpaduku, ¢potorpaduu u T.1. TPU HEOO-
XOJIUMOCTH).

K pedeparty npenbsBastorcs cieayromnye TpeooBaHus:

- TOYHOE W3JI0KEHHE B3TJISIZIOB aBTOPA;
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- M3JIOKEHUE BCEX HamOOJIee CYIIECTBEHHBIX MOMEHTOB pedepupyemoro
HMCTOYHUKA (KOHCIIEKTUBHO, (D)parMEeHTapHO, aHAJIMTUYECKU — Ha BBIOOp pedepeH-
Ta);

COOJIIO/ICHUE €ANHOTO CTUJISL U3JI0KECHHUS;

MCIIOJIb30BaHUE TOYHOTO, KPATKOTO, JINTEPATYPHOTO SI3BIKA;

JIOTHYECKAs MOCIEA0BATEIbHOCTD U3JI0KEHHS;

OTpaHUYCHHOCTh 00BbeMa (He OoJiee 25 CTpaHUIl MAIIMHOIIUCHOTO TEKCTA).

PackpeiTh Temy pedepaTta — 3HAUMUT HCMONB30BaTH BCE MHOrooOpasue
CPEIICTB JIsl JOKA3aTeIbCTBA BBIABUTAEMON HJIEW, TPOAHATIU3UPOBATH KOHKPETHBII
MaTtepuan (MCTOPUYECKHM, Xy 10)KECTBEHHBIN, HAYYHBIN, IKCIIEPUMEHTAIbHBIN).

Oco0oe BHUMaHUE B MOCTPOECHUHU LIENHU JOTUYECKUX YMO3AKIIOUECHHM yJie-
asieTcst pakTaM U CYKIEHUSIM, HE COOTBETCTBYIOIIMM HU30paHHOW aBTOpPOM pede-
paTta no3uuuy. TiiarenpHas NpOBEPKA M COMOCTABICHUE BCEX JAHHBIX IMO3BOJISAT
a100 HaWTH UM OOBSICHEHHE — OIPOBEPKEHHE, JIMOO MEPECMOTPETh CBOK TOUKY
3pEHus 10 TaHHOMY BOIIPOCY.

[Ipennourenue B peepaTuBHOI paboTe OTIAETCS aHAIN3Y HMEHHO CIIOPHO-
ro MaTrepuaia: CTOJKHOBEHUE U 00pbOa MHEHHI 000CTpsAIOT MbIchb. ComocTaBie-
HUE Pa3IMYHbIX TOUYEK 3PEHUs, BBISIBICHUE CUIIbHBIX U CIA0bIX CTOPOH CYLIECTBY-
IOLIMX KOHIIENIINM, OLEHKa BKJIaJa MPEIIIECTBEHHUKOB B pa3pabOTKy aHaJIU3UpY-
€MOro BOMNpOCa UMEIOT OFPOMHOE 3HAYEHUE I Pa3BUTHS TBOPUECKUX CIIOCOOHO-
cTeil cryneHrta. 11lo3ToMy TNIaBEeHCTBYIONIYIO POJb B peepaTUBHOM COUYMHEHHUH
BCErJa UIpaeT MOJIEMUYECKOE pacCyKJIEHUE, a HE MOBECTBOBATEIbHOE, ONUCA-
TEJIbHOE U3JI0KEHUE MaTepHaa.

BaxxabIM acnieKToM pedepaTUBHON pabOThI SBIAETCS MPEOAOJICHUE W3JIUILL-
Hell poOOCTH B OTCTaMBAHMM COOCTBEHHBIX MBICIEH MPU aHAIW3€ UCTOYHUKOB U
paboT apyrux aBTOPOB, AJII KPUTHKU U OMPOBEPKEHUS KOTOPHIX UMEETCS AOCTa-
TOYHO OCHOBaHWU. [[pyroil KpallHOCTBIO SIBJSIETCSl Oe3arnesuUsIIIHOHHOE OTPUIIaHNE
Bcex Jpyrux MHeHuil. «Haunbosee B3gopHOE U3 BCeX 3a0myxaeHul, nucan [ére, -
KOI'Jla MOJIOZIbIE OJIapEHHbIE JIOAM BOOOpa)XaroT, YTO YTPaTSIT OPUTHHAIBHOCTD,
IpU3HAB IPABWIBHBIM TO, YTO YK€ OBLJIO MPU3HAHO ApyrumMu». Jlaxke B mojaemuye-
CKOM TOpPbIBE aBTOp pedepara J0KEH COXPAHATh BBIACPKKY U B BBICIIECH CTENICHU
KOPPEKTHO JTUCKYTHPOBATh C ONIIOHEHTAMHU.

B tekcre pedepara 11 moaATBEpKIAECHUS COOCTBEHHBIX JOBOJOB CCHUIKOW Ha
aBTOPUTETHBIA HMCTOYHHUK MPUBOAATCA LMUTaThl. Kaknas murara AOHKHA COMPO-
BOXK/IAThCSI CCHUIKOM Ha MCTOYHHUK, KOTOPBIM MPUBOAUTCS B CHUCKE MCIIOJIb30BaH-
HOU nuTeparypbl (Oubimorpaduueckom crnucke). Ilpu ccblike B TEKCTe Ha HC-
M0JIb30BAaHHBIE MCTOYHUKU CIEAYET MPUBOAUTH MOPSAIKOBBIE HOMEpA IO CIHUCKY
MCIOJIb30BAaHHBIX HCTOYHHUKOB, 3aKJIFOUEHHBIE B KBaIpaTHbIE CKOOKHU.

[Tpumep —

«... KaK yka3zano B MoHorpadwuu [10]».

Hutupyemblii TEKCT TOJDKEH BOCIHPOU3BOJIUTHCA TOYHO, 0€3 MCKaKeHUs
cMmbIciia. TeKCT HUTaThl 3aKJIF0YAETCs B KaBbIUKU M MPUBOJUTCS B TOM rpamMMaTH-
yecKkoi ¢opMme, B KaKOW OH JIaH B MCTOYHHKE, C COXpAaHEHHUEM OCOOCHHOCTEH aB-
TOPCKOT0 HAMCaHUS.

Ecnu nurara nogHOCTbEO BOCIIPOU3BOAMT MPEUIOKEHUE TUTUPYEMOTO TEK-
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CTa, TO OHa HAYMHAETCS C MPOIMHUCHON OYyKBBI BO BCEX CIIy4asiX, KPOME OJHOTO —
KOTI'/Ia 3Ta [IMTaTa NpeJicTaBisseT coO0M YacTh Mpe/jIoKeHUs aBTopa pedepara.

Ecnu uuraTa BXOOUT B COCTaB MPEJIOKEHHS aBTOPa, TO OHA HAYMHAETCS CO
CTpOYHOM OYKBbI, HE3aBUCUMO OT TOr'0, KaK OHa HAYMHAJIACh B HCTOYHHKE.

[Tpumep —

M. T'opbKuii UCai, 4TO «B MPOCTOTE CIIOBA — camasi BEIUKAsi MyApOCTh: T0-
CJIOBUIIbI Y IIECHU BCETJa KPaTKH, 4 yMa U YyBCTBA BJIO)KEHO B HUX Ha LIEJIbIE KHU-
.

Ecmu nurara BOCIPOM3BOAUT TOJBKO YaCTh MPEMIOKEHUS LUTHPYEMOTO
TEKCTA, TO TMOCIE OTKPBHIBAKOIINXCS KaBBIUEK CTABUTCS MHOTOTO4YMe. B 3TOM City-
yae BO3MOXKHBI J1Ba BapuaHTa O(POPMIICHUS ITUTAT:

- 1IUTaTa HAaYMHAETCS C MPOMUCHON OYKBBI, €CIIM IUTUPYEMBIM TEKCT UAET
MIOCJIE TOYKH;

- [IUTaTa HAYMHAETCSA CO CTPOUYHOUM OYKBBI, €CITU IUTUPYEMBIN TEKCT BBOJIUT-
Csl B CEPEAMHY aBTOPCKOTO IPEAJI0KEHUS HE TTOJTHOCTHIO.

[Ipumepsr —

1) Eme I'.B. [InexanoB B cBoe Bpemsi oTMmeual: «Bce u3MeHeHne oTHoIIe-
HUW MPOU3BOJICTBA €CTh U3MEHEHUE OTHOLICHUM, CYIIECTBYIOLIUX MEXIY JIFOb-
MW

2) C./. BaBuiioB TpeOoBal: «...BCEMH Me€paMu H30aBJISTh YEJIOBEYECTBO OT
YTEHUS IUIOXUX, HEHYKHBIX KHUADY.

1. Tlouck u M3y4eHHe JUTEPATYPHI s HanMcaHuspedepara.

OcHOBHYI0 HHQOpPMALIMIO CTYJEHT MOJTYYaeT U3 YUEOHUKA U YYEOHBIX MOCO-
ouit. Pabota ¢ y4eOHOI nuTepaTypoil pa3BUBAET yMEHHWE W HABBIKU CaAMOCTOSI-
TEJIbHO MPUOOpPETaTh HEOOXOAUMbIE 3HAHMSL.

Opnako mpu HamucaHuu pedepaToB HE Bceraa HEOOXOAMMBIE CBEIACHUS
€CTh B YUE€OHUKE U CTyJCHTaM MPUXOIUTCS paboTaTh ¢ KHUTAMU M >KypHaJaMu,
HE BXOJSIIMMH B COCTaB YUCOHUKOB M y4eOHBIX MocoOuii. DTy paboTy cieay-
€T IPOBOJUTH B BUJE CICAYIONIUX ITAIMOB:

- MOUCK KHUT U KYPHAJIOB;

— MPEeIBAPUTEIBHBIN TPOCMOTP;

— OBICTpOE UTEHUE BHIOPAHHBIX MECT;

- yIIyOJIeHHOE YTE€HHEe U BBIOOp MaTepuaa.

JlaHHBIE KHUTH: aBTOp, Ha3BaHWE, HOMEpP TOMa, U3JAaTCIbLCTBO M TOJ W3-
JIaHUS YATATE]Ib MOXKET Y3HATh 10 KapTOTeKe KaTanoroB. Katamoru ObIBaroT Tpex
BUJIOB - ali(DaBUTHBIN, CHCTEMATUYECKUN U TTPEIMETHBIH.

K andaBuTHOMY Kataysory oOpamiaroTcs, KOTJa HW3BECTHBI aBTOPHI H
Ha3BaHwue. [Ipy 3TOM HaIO0 UMETH B BUAY, YTO MPH KOJWYECTBE aBTOPOB HE OoJiee
TpeX KapTOYKa KHUTHU PACIIOJIOKEHA B ai)aBUTHOM MOPSIKE MO (haMIINU IEPBO-
ro aBtopa. Ecnu aBTopoB 6ojiee Tpex WM €CiM KHUTA HE MMEeT BOOoOIe yKasa-
HUsg 00 aBTOpax, €e KapTouka pacroiaraercsa B aihaBUTHOM TOPSAIKE MO MTEPBOMY
CJIOBY Ha3BaHMSI.

B cuctemaTndeckom karamore KapTOYKH PACIIONIOKEHBI TI0 OT/IEaM pa3iind-
HBIX OTpacjeii 3HaHUH B COOTBETCTBHH C OMOJMOTECYHO-OMOIIMOrpaduiaeckoit Kiac-
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cuuKaluen. ITOT Karajor AaeT BO3MOKHOCTh pPa3bICKaTh KHUTH, COJIEpKaIlIye UH-
(opmario 1o UHTEPECYIOIEMY BOIIPOCY, KOT/1a UX aBTOPhl U Ha3BAHUS 3apaHee
HE U3BECTHBI. Pab0Ty C cHCTEMATHYECKUM KaTaJoroM HaJ0 HauaTh O3HAKOMJIEHUEM
c Kiaccuukanuen, HalTH B HEM MHTEpPECYIOLUEe Bac OTJE] U OTpacilb 3HaHUH,
3aT€M HaWTH B KaTaJore SIIMK C KAPTOTEKOH JINTEPATYPBI, COOTBETCTBYIOIIECH 3TON
orpaciad. OpUEHTHPYSICh MO HAa3BAHUSAM U KPAaTKUM aHHOTALUSM, OTOMPAIOT COOT-
BETCTBYIOLIME KAPTOUKH.

[IpenmeTHBII KaTaaor UMEIOT OTPACIIeBbIE OMOIUOTEKH.

Lenp mpeaBapUTENBLHOTO MPOCMOTpA - YOEAUTHCS B TOM, YTO KHHUTA JIEH-
CTBUTENIFHO COAEPKUT WH(POPMALMIO 1O HHTEPECYIOIIEMY BONPOCY U BBHIOPAThH
UMEHHO T€ MeCTa KHUTH, B KOTOPBIX 3Ta MH(popManus 3akiroueHa. BHumarenbHO
O3HAKOMUBILKCH C TOMEIIEHHOW B KHUI'€ AaHHOTAlMEH, C MPEANCIOBUEM (BBEICHU-
€M) U OIJIaBJICHHEM, HaXOJAAT KPYIMHbIE YacTH (pa3delibl, IJIaBbl) U OErio UX Mpo-
CMaTpHUBAIOT, BBIOMpas MecTa, COAEpXKalle HYXHYI0 HMH(pOpMaluio. JTH MecTa
KHUTH MOJIIEKAT OBICTPOMY UTEHHUIO.

[{enp OBICTPOTO YTEHHUS - ONPEAETUTh, UTO HYXKHO JeJaTh JaJIbIIe C Kax-
701 4acThl0 TEKCTa BhIOpaHHBIX MecT. B 3T0i pabore ynoOHO MCIONIB30BaTh
IIPOCTABJISIEMbIE HA MOJAX CTPAHUL] KHUTH 3HAKU - Mapzunanuu.Ha 3TH 3HAKN
CTaH/JapTa HE YCTAHOBJICHO M Ka)Iblil UUTATENb MOXXET U30paTh JJs cels Jito-
Oble 3HAKH, KAKUE eMy OHPABSITCS.

B tabnuie 1 npuBeaeHbl Haubojee 4acTo NpUMEHsIeMble 3HaKku. JIJia ux uc-
NI0JIb30BAHUA CJEIyEeT CKONMPOBATh MapruHajIuu Ha HEOOJBIIOM JMCTKE MJIOTHOM
OyMaru u Bcerja MoJib30BaThCsl UM MPHU OBICTPOM YTEHUHM BBIOpaHHBIX MecT. [lo-
Cclie HEMpPOJOJKUTENbHON MPAKTUKU 3HAKK CTAHYT TAKUMU K€ MPUBBIYHBIMU, KaK
OYKBBI.

Tabmuia 1 — Maprunanuu

3Hak Pacmiudposka

IIpouurars

[TepepaboTaTh

IIpoBeputh

HemonstHO

HecymectBenHo

Hesepho!

Cornacexn

Hogso!

<L|<|> M| e[~ e

Baxno!

! Cwmero!

ComoctaButh ¢ H. (ycrmoBHOe o0o03HaYeHUE APYyrou
KHUTH)

|- M [Toxazate M. (hamummst)

|= 37,3 [ToBTOpenwue ab3ama 3 cTpaHumbl 37
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| # 49,5 [IpotuBopeunt ad3airy S5 ctpanuiibl 49

I CHUIIKOM CJIOXHO

K12 OTtHocuTcs K Bompocy (teme) 12

Ecnu xHUra NpuHAmIEKUT CaMOMY y4YallleMyCsl, MAPTHHAINU Ha HEH MOX-
HO CTaBUTH JIIOOBIM yJIOOHBIM Biajieiblly o0pazoM. B OubmuoreyHol KHUTE TO-
K€ MOXKHO CTaBUTh MaprUHAIIMK, HO TOJIBKO MATKUM KapanpamoMm (2M, 3M) u npu
YCJIOBUH, YTO YUTATENIb HE 3a0yJeT TIIATENbHO CTEPETh 3HAKU PE3WHKOU Mepen
clauell KHUTH B OMOIMOTEKY.

Meroanueckue peKOMEeHJaluu O TOM, KaKk padoTaTh C TEKCTOM KOHKPETHO-
ro pasjeria KHUTH WM )KypHaJla Mpy YriyOJIEHHOM YTEHHH M BBIOOpE MaTepHana,
MOKHO C(POPMYIHPOBATH TAK:

1. BHuMaTenbHO MPOYNUTANTE BECH TEKCT.
2. BHuMaTtenbHO MPOYMUTANTE TEKCT MO YacTsIM (a03aram), BHIJICIUTE IIaBHOE.
3. Paz0Oeputech ¢ TeM, 4TO 03HAYAIOT HOBHIC TEPMUHBI, HA3BaHUs, MPU HEOO-
XOJMMOCTH MCIOJIB3YWUTE JUIsl 3TOTO CIOBAPHU.
4. TmarenbHO U3YYUTE PUCYHKHU, CXEMBbI, (HOTO, TIOSICHSIOIINE JAHHBIN TEKCT.
5. Beigenure sipkue mpumepsl U (haKThl.
6. CocraBbTe 1UIaH pedepara (COCTaBICHHBIN MIaH Aa€T oOllee npeacTanie-
HUE O MPOYUTAHHOM, PACKPBIBAET CTPYKTYpPY TeMbl pedepara, moMoraeT Bbl-
JEJSATh ONPENENEHHBIA KPYr BOINPOCOB, UX MOCIEAOBATENIbHOCTh M B3aHMO-
CBSI3b).
7. Odopmure pedepar.

2. Odopmienne pedepara.

Pedepar nomxen ObITh BbINIOJIHEH Ha Oenoit Oymare ¢popmara A4 o 'OCT
2.301 (210x297 mM) ¢ OJIHOM CTOPOHBI JIUCTA OAHUM U3 CJICAYIOIINX CIIOCOOOB:

- PYKOITUCHBIM - YETKUM, pa300pUUBBIM MOYEPKOM, C BHICOTON OyKB U 1TUdp
He MeHee 2,5 MM. TekcT noimkeH ObITh HAMMCaH TYIIbIO, YePHUIIAMHU WM MacTON
CHHEro, (hUoJIETOBOrO WM 4YepHOro IBera. PaccrosiHMe Mexay OCHOBaHMSIMU
cTpoK 8 - 10 mm;

- C MPUMEHEHUEM TeUaTaIINUX WIH TpaduuecKux yCTpOHUCTB BbiBoJa DBM:
MEXIYCTPOUHBIN MHTEPBAJ OJMHAPHBIA WM TOJYTOPHBINA, BICOTa OYKB U TGP
He MeHee 1,8 MM, IIBET - YEpHBIN.

Texkct T/l cinenyet BBIMOMHATH, COOJIIOIAs pa3Mephl MOJIEH JIEBOE - HE MEHEee
30 MM, npaBoe - He MeHee 10 MM, BepxHee - He MeHee 15 MM, HUKHEE - HE MEHee
20 mm.

AG3a11bl B TEKCT€ HAYMHAIOT OTCTYIOM, paBHBIM 15-17 mm.

CtpaHulbl TeKCTa HyMEPYIOT apaOCKUMH LM(paMu CHU3Y MO LEHTPY, CO-
OJIr0/1asi CKBO3HYIO HYMEpAlMIO M0 BCEMY TEKCTy paboThl. Ha TUTynbHOM nucTe
HOMEp CTpPaHUIIbI HE CTABUTCS.

Onedatku, ONUCKU, OOHApYKEHHBIE B MPOIIECCE BBHINOIHEHUS pedeparta, 10-
MyCKAeTCs MCIPABIATH aKKypaTHBIM 3aKJICMBAaHUEM WM 3aKpalliBaHHEM Oelioi
KpPacKoil U HaHEeCEHHMEM Ha TOM K€ MECTe M TeM K€ CIIOCOOOM HCIPAaBJIEHHOTO
TEKCTa

Texcr pedeparta pasnenstoT Ha pas3aelbl, MOAPA3ALIbl, MyHKTHI. [IyHKTHI,
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pu HeOOXOUMOCTH, MOTYT OBITh Pa3AefieHbl HA TOITYHKTHI.

Kaxxnpiit paznen pedepara pekoMEeHAyeTCsl HAUMHATh ¢ HOBOIO JincTa (CTpa-
HUIIBI).

Pa3niensl 1omKHBI UMETh MOPSIKOBBIE HOMEpa B mpezaenax pedepara, 000-
3HaYeHHbIE apaObCcKUMM UpaMu U 3alMcaHHble ¢ ad3anHoro orcryna. [logpasne-
Jbl U IIYHKTHI JOJDKHBI UMETh HyMEpAIUIO B MpeJesiax KaKA0ro pasjena Win Moji-
pazzena, HOJMYHKTHI - B IIpe/ieiaxX MyHKTa.

Ecnu pazgen wim nojapasaen COCTOUT U3 OAHOTO MYHKTA, 3TOT IMYHKT TaKKe
HyMEpYyeTCsl.

Touka B KOHILIE HOMEPOB PA3EIOB, NOAPA3AEIOB, TyHKTOB, MOAIYHKTOB HE
CTaBUTCA. BHYyTpy MyHKTOB WMJIM MOAMYHKTOB MOTYT OBITh IPUBEIEHBI NIEpEUHCIIC-
HUSL.

[lepen xaxmoil MO3UIUEH MTEPEUNCIICHUS CIIEYyeT CTaBUTh Ae(HC, WU, IPU
HEOOXOJMMOCTH CCBUIKU B TEKCTE pedepara Ha OHO U3 NEPEUUCIICHUN, CTPOUHYIO
OykBY, Iocjie KOTOpOW cTaBUTCS CKOOKa. J[nsi manpHele neranusanuu mnepe-
YHCIEHUI HEOOXOAMMO MCIOJIBb30BaTh apaOCKue HU(PPHI, OCIIE KOTOPBIX CTaBUTCS
cKoOKa, a 3alnch IPOU3BOAUTCS ¢ a03aI[HOTO OTCTYIa, KaK IOKa3aHO B IPUMEPE

[Tpumep -

a) :

0) ;

B)

Kaxxnplil MyHKT, MOANYHKT U MEPEYUCICHUE 3alKUChIBAIOT ¢ ab3al[HOrO OT-
CTyTIA.

Paznenbl, moapas3aensl MOKHBI UMETh 3aroyioBKH. [IyHKTBI, Kak TMpaBuHIIO,
3aroJIOBKOB HE HMEIOT.

3aroyioBKH JTOJDKHBI YE€TKO M KPAaTKO OTPa)kaTh COJEP)KaHHME Pa3JIesioB, MOI-
pas3JienoB, MyHKTOB

3aroyioBKU CJEAyeT BBIMIOJHATH C a03aIlHOTO OTCTyMa C MPOMUCHONW OYKBBI
0e3 TOYKH B KOHIIE, HE TTOJYepKuBas. B Hadane 3aroyioBka MmoMemiaroT HOMEpP COo-
OTBETCTBYIOIIETO pa3jelia, moapasiena, myHKTa.

[TepeHochl CI0B B 3arojioBKax He JomyckatoTcs. Eciu 3arojloBOK COCTOUT U3
JIBYX MPEIIIONKECHUH, UX Pa3ICIISIIOT TOUKOM.

PaccrosiHre Mexmy 3arojJoBKOM M TEKCTOM JIOJDKHO OBITh PaBHO YJIBOEHHO-
My MEXCTPOYHOMY PACCTOSHHUIO, MEXKIY 3aroJIOBKaMH pasjeiia W IMojapas3zena -
OJTHOMY MEKCTPOYHOMY PaCCTOSHUIO

Tabmuipl MPUMEHSIOT JJI JIYYIIeH HArJISTHOCTH M yA0O0CTBa CpaBHEHUS
IOKa3aTeseu.

Tabmuupl crieBa, cpaBa MW CHHU3Y, KaK MPABHIIO, OTPAHUYUBAIOT JTUHUSMHU.
["osoBKa TaOIUIIBI JOKHA OBITH OTAEJIEHA JUHUEH OT OCTAIBHON YaCTH TAaOJIUIIEL.

Paznenars 3aroioBKM M MOJ3aroyioBKM OOKOBHKA M rpad AHAroHaIbHBIMU
JUHUSIMU HE JOIMYCKaeTCS.

BricoTa cTpok Tabiuilbl J0KHA OBITH HE MEHEE 8 MM.

I'pady «Ne /i (HOMep 10 IOPAIKY)» B TAOJIUITY BKIIFOYATh HE JOMYCKAETCS.
[Tpu HEOOXOIUMOCTH HyMepaIuu MapaMeTpoB MOPSIKOBbIE HOMEpPA YKa3bIBAIOT B
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OOKOBUKE TaOJIUIIBI IEpe]l UX HANMEHOBAHHEM.

Bce Tabnuiel HyMepyrOT B pefieax pasena apadCKuMu nudpamu.

Tabnuna moxketT umeTh HazBaHue. Ha3BaHue TaOnMIBI JOJKHO OTpa)kaTh
coJiepKaHue, ObITh TOUHBIM, KpaTKuM. Ecnu Tabnuia umeeT Ha3BaHue, TO €ro Mo-
MEIIAIOT 110CJIe HOMepa TaOJIUIbl Yepe3 TUPE, C MPONUCHON OYKBBHI.

Ha Bce Ta0auipl 10KHBI OBITh CCBUIKH B TEKCTE.

Tabnumy cnenyer pacnonaraTh B TEKCTE€ HEIOCPEACTBEHHO Iocie ad3ala,
I7ie OHA YIIOMUHAETCA BIEPBBIC, WM HA CIAEAYIOIIEM JIUCTE (CTPAaHHULIE).

Wnmoctparuu nomemaTces B pedepare 1 MOSICHEHHST TEKCTa.

B tekcre Bce mmmoctpanuu (pororpaduu, CXeMbl, YEPTEKHU U TIP.) UMEHY-
I0TCSI PUCYHKAMH.

Pucynku HymepyroTcs B mpezenax paszzaena (IpuioKeHus) apadckuMu nudg-
pamu, Hanpumep: «Pucynok 1.2» (BTOpoil puCyHOK IepBOro paszzaena); «PucyHok
B.3» (TpeTtuit pucyHok npuinoxenus B).

PHCyHOK MOXET MMETh TEMAaTHYECKOE€ HAMMEHOBAHUE W IOSICHUTEIbHBIC
NaHHbIE (TIOAPUCYHOUHBIN TEKCT).

CnoBO «pHUCYHOK», €r0 HOMEpP U TEMaTU4YECKOEe HauMEHOBaHHE (IIpH HaJlu-
YUM) MOMEIIAIOT HWKE M300pa)K€HUsI U MOSICHUTEIbHBIX JAHHBIX CUMMETPHUYHO
WUIIOCTPALIHH.

Ha Bce wimocTpanuu A0MKHBI ObITh CCBUIKH B TEKCTE.

NnmrocTpanuu OJKHBI pa3MenaTbCsl cpasy MOCIE CChUIKM WU Ha CleNy-
IOIIIEM JIUCTE (CTPAHMUIIE).
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Jlurepartypa.

OcHo6Hble UCMOYHUKU:
1 bensies [1.K., bopoaun I1.M. «O61mmas 6uonorus» 10-11 knace, M.: [Ipo-
cBemenue, 2019.
2 ITerenun A.JI., I'aeBa T.H. «EctecTtBo3nanue» CI1O0, M: ®@opym, 2018
JlononnumenvHvle UCMOUYHUKU:
1 Bricouxkas JI.B., e I'.M. O6mas ouomorus: Yueonuk aas 10-11
KJIACCOB C YITyOJI€HHBIM U3ydeHHeM Onosioruu B mkoje. M.: [Ipocselenue,
2020. - 264c.

2 ['uranm O.b., Cnepanckas O.H. «O6mas 6uomnorus», yuebHoe nocodue —
M.: IIpomaryp, 2018

3 Kanunona I'.C., MsirkoBa A.H. «buonorus. [ToarotoBka k 3K3aMeHy», pe-
KOMEH/JIaIuu U 3aj1anus — M.: Actpens, 2021

4 Kamenckuii A.A., KpukcynoB E.A., [laceunuk B.B. «buonorus. Beenenue B
o011yr0 OHOJIOTHIO U AKOJoTHIO» 9 Kimacc. — M., 2019r.

5 Kyumenko B.C. Onenka kauecTBa MoJroTOBKH BBIITYCKHUKOB CpeTHEN
(TmoJtHO) TITIKOJIBI 110 Omostoruu. «JIpoda» 2021r.

6 [MTumenoB A.B. Ypoxku 6uonoruu B 10 -11 kmacce. Spocnasib. Axane-
mu.2019r.

7 CoxonoB H.I'., «Ctpoenue Tena yenoseka» - 2018r.

Humepuem-pecypceoi:
biodan.narod.ru
biouroki.ru
biolog188.narod.ru
bio.1lseptember.ru
informika.ru
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