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Meroauueckue ykazaHus Uil MPAKTHYECKUX 3aHATUN IO AucUUIUIAHE «buonorus»
cocraBiieHbl B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC CIIO, mpenHazHadeHbl A CTYIEHTOB,

oOyuaromuxcs no cnenuanbHoctu: 38.02.08 Toprosoe aeno.



1. lHosicHuTEILHASA 3aIMCKA

JlanHble METOOMYECKHE YKa3aHMs MpEeAHA3HA4aloTCs JUIsl OKa3aHUs IIOMOIIM CTYyJIEHTaM B
BBINOJIHEHUH MTPAKTUYECKUX paboT 1o yuebnoit nucuuminne O] 13 buonorus.
Metoauueckue yKa3aHus IPU3BaHbI PEIINUTH CIECIYIOIINE 3aJaUn:

— OCBO€HHME O0YyYarOIIMMHCSI CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHUSIX,
YUYEHMUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, FMIIOTE3aX, MIpaBuilaX, CIyKallux
OCHOBOH 1151 GOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOMI
KapTHHE MHpPA; O METOJaX HAYYHOTO MO3HAHUS; CTPOCHUN, MHOTOOOpa3uu 1
OCOOEHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OPTraHU3alMH; BBIJIAFOIIIUXCS
OTKPBITHUSIX U COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHM;

— (opMupoBaHHE y OOyUYaIOMIUXCSI MO3HABATEJIbHBIX, HHTEJUICKTYaJIbHBIX U
TBOPYECKHUX CHOCOOHOCTEHN B MpoLlecce aHaIu3a JaHHBIX O My TAX
pa3BUTHA B OMOJOTUM HAayUYHBIX B3IJISIIOB, UAEH U MOJIXOJ0B K U3YyUEHUIO
SKMBBIX CHCTEM Pa3HOI'O0 YPOBHS OpraHH3allUuu;

— CTaHOBJICHHE Yy OOyYJarOIIUXCsT 00Mmel KyIbTyphl, PYHKIIMOHATBHON
IpaMOTHOCTH, pa3BUTHE YMEHUUN OOBSACHSITh U OLICHUBATH SIBICHUS
OKPY>KaIoIIero MUpa KUBOM MPUPOAbl HA OCHOBAaHUU 3HAHUI U ONbITA,
MOJIYYEHHBIX IIPU U3YUYECHUHU OUOJIOTHH;

— (popMupoBaHHEe y 0OOy4YaroUXCsl YMEHUN WIJIFOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAaHUN B NPAKTUYECKOMN NEsITEIbHOCTHU YEJI0OBEKA, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTUi;

— BOCHHTaHHUE yOKAEHHOCTU B BO3MOYXHOCTH MMO3HAHUS YEJIOBEKOM >KHUBOI
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOLICHUSIK HEl, COOII0AeHUS
STUYECKUX HOPM IIPU MPOBEJICHUU OMOJIOTHUECKUX HCCIICIOBAHUN;

— OCO3HaHHME LIEHHOCTH OMOJOTrNYE€CKNUX 3HAHUM ISl TIOBBILIIEHUSI YPOBHSI
9KOJIOTHYECKON KYJIbTYPBhI, 1151 (POPMUPOBAHUSIHAYUHOT'O
MHPOBO33pEHUS;

— NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM KU3HU
JUIs1 OLIEHKH MOCJIEACTBUN CBOEU AEATEIIBHOCTH 110 OTHOLIEHUIO K
OKpYy2Karolieil cpesie, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBAaHUE U
cobGoenue Mep NpopUIaKTUKU 3a00JIeBaHUN.

e npakTHYeCKUX 3aHATHH - TOMOYb 00OYUYAIOIIMMCSl B YCBOCHUH BOIIPOCOB TEOPHH, B
NpUOOPETEHUN UMHU HEOOXOIMMBIX HABBIKOB JIJIsl CAMOCTOSATEIHHOIO N3YUECHHUSI
NEPBOMCTOYHUKOB, HOPMATUBHBIX aKTOB, y4eOHON JIUTEPATYphl, B 03HAKOMIICHUH C
MOHOTpadUsIMU U APYTUMHU HAYYHBIMU pabOTaMU IO TUCHUIUINHE.

IIpakTyeckoe 3ansaTue Nel (2gaca, 1 cemectp)
Pa3nea 2. Yuenue o kieTke.

Tema 2.1. Xumudeckast opraHu3anus KIETKH.
Ilesab: MOBTOPUTH CBEACHUS O CTPYKTYPHO-()YHKIIMOHAIbHOM OpraHu3aliuy KIeToK.
3amanue:

1.Kparkas ncropust U3ydeHHs KIETKH.
2.XUMHYECKasi OpraHU3aIus KIETKH.
3.IlpencraBieHne YCTHBIX COOOIIECHHI ¢ Tpe3eHTalnel, TOITOTOBICHHBIX 110 TEPEUHIO

HNCTOYHHKOB, pPCKOMCHIOBAHHEBIX ITPCIIOAaBaATCIICM.



OcHoBHbIE CBeIeHUS:

Xumuueckasi OpraHu3alus KJIETKU — COBOKYITHOCTh BCEX BEILIECTB, BXOSIINUX B COCTaB KIJIETKH.
B cocTaB kiieTku BXOUT OOJIBIIIOE KOJIMYECTBO XUMUUECKUX 3J1eMeHTOB [lepuoanueckoit
CHCTEMBI, U3 KOTOPBIX 86 MOCTOSHHO MPUCYTCTBYIOT, 25 HEOOXOUMBI JIJIs HOPMAJIbHON
JKU3HEACSITSIIBHOCTH Opranu3ma, a 16—18 u3 HuX abCOIOTHO HEOOXOUMBI.

KounTtpoJibHbIe BONPOCHI:

1.IIpuBeauTte nmpruMepsl OMOIOTUYECKOM POJTU XUMUYECKUX JIEMEHTOB.
2.Kakue oprannueckue BEeIIeCTBa BXOIST B COCTAB KJIETKHU?

3.Kakue sunsl PHK umerorcsa B kietke?

4.Kakue kJeTKky Hanbosee OoraTel yriieBogamMu?

5.Kakue QpyHKITMY BBITOIHSIOT KUPHI?

IIpakTuyeckoe 3ansitue Ne2 (2yaca, 1 cemecrtp)

Pa3nen 1. Yuenue o kieTke.

Tema 2.2. Ctpoenue u QyHKUINUU KIETKH.

Llesab: MOBTOPUTH CBEACHHS O CTPOCHHE U (DYHKIIUH KIETKH.

3ananue:

1.JHK — nocutens HacneAacTBEHHON MH(GOPMAITIH.

2.IlpencraBneHune yCTHBIX COOOIIEHUI ¢ Mpe3eHTalUel, TOATOTOBIEHHBIX 10 MEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX MPEToaBaTeeM.

OcHOBHBIE CBe/ICHHS:

N3 vero cocrout knerTka?

Krerka umeeT 0005104Ky, IUTOIIA3MY, B KOTOPOH PACTIOIOKEHBI OpTraHOUIBI (SIAPO C

SIPBIIIKOM) U BaKyOJIH C KJIETOYHBIM cokoM. O00ouka npuaaeT GopMy KIETKE U 3alIHUIIAeT OT
BHEITHUX BO3/ICHCTBHIA.

HI/ITOHJ133M3 — 3TO XHBOC 6€CHBGTHOC BA3KOC BCIICCTBO, B KOTOPOM PACITIOJIOKCHBI BCC
OpraHoOuAbI KJIICTKH, Ba)KHEHUIIIM 13 KOTOPBIX ABJIACTCA SAAPO.

S npo nmeeT cnoKHBIN COCTaB U cTpoeHue. bes sapa KieTka He MOXKET pacTH, AEIUTHCS U Yepe3
HEKOTOpoe BpeMs norudaer. [{uromnazma u sapo — BaKHEHIIME YacTH KIeTKH. B muTomazme
PaCIIOJIOKEHBI TIACTUIBI — 3EPHUCTHIC 00pa30BaHUS PA3TUIHON (HDOPMBL.

Y 1BETKOBBIX PACTEHUH IMIACTUABI MOTYT OBITH 3€JI€HON OKPACKH (XJIOPOIUIACTHI), )KEITOM,
OpaH)KEBOM, KPACHOM (XPOMOIIIACTHI) U OECIIBETHBIE (JIeHKOMIacThl). OT MIaCTHI 3aBUCUT
OKpacKa OpraHoB pacTeHHUSI.

B knetkax, 0COOEHHO B CTAphIX, PACTIONOKEHBI TTOJIOCTH C KJIETOYHBIM COKOM, KOTOPBIE
HA3bIBAIOTCS BaKyoJsIMU. B KJIETOYHOM COKe BakyoJieil cofepxkarcs caxap, COJH, Kpacsiue
BEIIECTBA, PACTBOPEHHbIE B BOJIE.



Mexay 0607104KaMH KJIETOK HaXOAUTCS MEXKKIIETOUHOE BEIECTBO, COeANHstoIee KiIeTku. Eciu
MEKKJIETOYHOE BEUIECTBO pa3pyIIaeTcsi, TO KIETKH pazbenuustorcs. [lo popme pactutensHbie
KJIETKH OBIBAIOT CAMBIMH Pa3HOOOPa3HBIMHU. HO UMEIOT 001IIee CTPOCHHE.
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KNeTkun Bcex opraHM3MoB MMEIOT e4UHYI0 CXEMY CTPOEHMUA, B KOTOPOI ACHO NPOABAAETCA
06LLHOCTb BCEX NPOLLECCOB KU3HeAeATeIbHOCTU. Kaxaan KNeTKa BKIOYaeT B CBOM COCTaB ABe
HepaspbIBHO CBA3aHHbIE YaCTW: LUTOMNA3MY M A4P0.

KoHnTposabHbIe BONIPOCHI:

1.13 yero cocTouT KJaerka?

2.M3 KaKoTro BEIIECTBA COCTOUT 000JIOUKA KJIETKH?

3.Kak HaspiBaeTcs 0€CIIBETHOE BEIIECTBO, 3aOJIHSIONIEE TEJIO KIETKH?
4. Kakoi macTij UMeeT 3eJIEHBIN BET?

5.B Kkakoii yacTH KJIETKH COACPKUTCA SJIPBIIIKO?

6.Kak HaspiBaercs rnpomnecc, KOTOpLIﬁ MMPOUCXOAUT TOJIBKO B PACTUTCIIBHBIX KJIeTKax?

IIpakTuyeckoe 3ansitue Ne3 (2uaca, 1 cemectp)
Pa3nen 2. Yuenue o kietke

Tema 2.3. J)Ku3HeHHBIN [TUKIT KJICTKU.



Heanb: MOBTOPUTH CBEACHUS O JKU3HEHHOM ITUKJIE KIJIETKH.
3amanmue:

1.

OcHOBHBIE CBEeICHHA:

KiteTouHblil (KM3HEHHBIN) LIUKJI — 3TO MEPHUOJ] CYLIECTBOBAHUS KIETKHU C

MOMeHTa 00pa30BaHus 10 €€ THOenu i aeneHus. [IpoaomKuTeIbHOCTh KIIETOYHOTO IIUKIIA Y
pa3HbIX OPraHU3MOB 3HAUUTENBHO pa3inyaercs: y mpokapuoT oH anutcs \(20\) — \(30\) munyT,
a B KJIeTKaX 9yKapuoT MOXkeT npoaoinkaTrses oT \(10\) mo \(20\) uacos.

KoHTpoJibHbIE BONPOCHI:

1. KieToyHbIM IIUKIIOM HA3bIBACTCSI IEPUO]] OT

1) cunresa JJHK no cunresa PHK

2) NPEeCUHTETUYECKOW CTaJUU JIO TOCTCUHTETUYECKON

3) BOBHUKHOBEHHUSI KJIETKU B PE3YJIbTATE JICTICHUS J0 €€ JACIICHUs
4) CHHTETHYECKOHN CTaIuu J0 IPECUHTETUUECKON CTaTuu

2. PocT u pa3BuTHE KIETKH, BHITOJHEHUE KIETKON CBOMX ()YHKIIMI B OpraHu3Me, yIBOCHHE
XPOMOCOM IIPOUCXOJIUT B IEPUOJ, HA3BIBAEMBII

1) uarepdazoii
2) meiio3oM
3) MuUTO30M
4) oBOT€HE30M

3. Ilepuon unTepdasel, Bo BpeMsi KoToporo npoucxoaut yasoenne JJHK knetku
1) mpecunTernyeckuii (Gi)

2) cuHTeTUYecKuit (S)

3) nocrcunTeTnueckuit (Gz)

4) metadaza

4. B nportecce MUTO3a U3 OJTHON MAaTEPUHCKOMN KIIETKH 00pa3yeTcs
1) 8 nouepHUX KIETOK
2) 4 nouepHHE KIIETKU
3) 1 noyepHss KIeTKa
4) 2 nouepHUE KIETKH

5. OuepenHoCTh CTaUil B MUTO3€E

1) renodasza, npodasa, anadasa, meraaza
2) npodasa, anadasa, metadasa, renodasa



3) mpodasza, meradasza, anadasa, Tenodasa
4) metadasa, Tenodasa, mpodasa, anadaza

6. B anadaze MuTo3a mpoucxoauT

1) pacxoxkaeHre XpoMOCOM K IIOJIF0OCaM KIIETKU
2) criMpaau3amusi XpoMocoM

3) pacxoxaeHre XpoMaTH/I K TIOJF0CAM KJIETKU
4) necriupanau3aiusi XpoMOCOM

IMpakTnyeckoe 3ansiTue Ne4 (2uaca, 1 cemectp)
Pa3nea 3. Opranusm. PasmMHOXeHUE U HHIUBUAYAIbHOE PAa3BUTUE OPraHU3MOB.

Tema 3.1. Pa3MHOXKEHHUE OPraHU3MOB.
Hennb: BBIACIUTH CYIIECTBEHHbBIE TPU3HAKH Pa3MHOKEHHS OPTaHU3MOB.
3aganue:

1.BeisiBIeHHE U ONMKCAaHUE MPU3HAKOB CXOJACTBA 3apPOJBIIICH YeOBEKa U JIPYTUX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIOIMOHHOTO POJACTBA.

2. CpaBHUTE XapaKTEPUCTUKU OECIIOJIOTO U TIOJIOBOTO THUIIOB PA3MHOKEHUSI.
3anonauTte Tabnuiy «XapakTepucTHKa THIA PAa3MHOKECHHUSD.

1) KonmuecTBO 0COOCH ISl pa3MHOKCHHSL.

2) Kakoii Tun KJIeTOK MPUHUMAET y4acTHE B PA3MHOKCHHH.

3) U3 kakux KJIETOK MOSBISETCS HOBBI OpPraHU3M.

4) buonorudeckas OCHOBa Pa3MHOKEHUS (32 MCKIIIOUEHUEM BBICIIUX PACTEHUN).
5) CKOpOCTb YBEIIMUCHHSI YUCICHHOCTH OCOOCH.

6) I'eneTndeckrie 0COOEHHOCTH MTOTOMCTBA.

7) llpuunHa MOSBIICHUST HOBBIX MIPU3HAKOB y TIOTOMCTBA.

8) IIpucnocobuTensHble BO3MOKHOCTH HOBBIX OPIaHHU3MOB.

9) 3HaueHne pa3MHOKEHUS.

10) CriocoOb! pa3MHOXKEHHUS.

3. BrimonHuTe TECTOBOE 3a7aHue. Bribepure Tpu MpaBUIIbHBIX OTBETA U3 LIECTH.
1. ITpu moJI0OBOM pa3MHOXKEHHUH XOPIOBBIX:
1) IpoUCXOaUT OIJIOJJOTBOPEHHUE;
2) NOTOMKH SIBJIIIOTCS T€HETUYECKUMU KOMUSAMH POIUTENEH;
3) rameThbl UMEIOT TUIUIONIHBIH Habop XpPOMOCOM;
4) 1oJsioBbIE KJIETKH 00pa3yrOTCsl IyTeM Meio3a;
5) nonoBsIe KIETKH 00pa3yrloTcs MMyTeM MUTO34;
6)reHOTHI TOTOMKOB OOBEIMHIET TeHETUUECKYI0 HHPOPMAITHIO 000UX POAUTEICH;
2. McTouHuKoM pazHooOpa3us MOTOMCTBA ITPH MTOJIOBOM Pa3MHOKEHHUH SIBISIETCS:
1) ynBoeHue XxpoMocoM B uHTepdase;
2) oOMeH yyacTKaMH F'OMOJIOTHYHBIX XpOMOCOM B mpodase [ meitoza;
3) MUTOTHYECKOE JIEIIEHUE KJIETOKIPEIIECTBEHHHUL] TaMET;
4) cnyyaiiHOe CIIUSTHHE TaMeT MPH OIUIOI0TBOPEHUH;
5) nanuuue npodasel, MeTadaszbl, aHadazbl U TeI0(]a3bl B KICTOYHOM LIUKIIE;
6)ciydaiiHoe pacXoXkKJIeHHEe ABOMHBIX XpOMOCOM IpU NIEPBOM JeNICHUH Meio3a.
3.Uto xapakTepHoO 1151 6€CIOI0T0 pa3sMHOKECHHS?
1) TOTOMCTBO UMEET T'€HbI TOJIBKO OHOI0 MAaTEPUHCKOTO0 OpraHu3Ma
2)IOTOMCTBO T€HETUYECKH OTIMYAETCS OT POAUTEIHCKUX OPraHU3MOB
3)B 0O6pa3oBaHUU MOTOMCTBA OOBIYHO YYACTBYIOT JIBE OCOOU
4)B oOpa3oBaHUM MTOTOMCTBA Y4acTBYET OJHA 0COOb
5)pa3MHOKEHUE YaCTAMU BEr€TaTUBHBIX OPraHOB

7



6)B pa3MHOKEHUH YYaCTBYIOT I'aMETHI.
5. UTo XapakTepHO AJIs MOJIOBOTO Pa3MHOKEHHUS?
1) MOTOMCTBO MMEET I'eHbl TOJIBKO OHOTO MAaTEPHUHCKOTO OpraHu3Ma
2) IOTOMCTBO F€HETHUECKU OTJINYAETCS OT POJAUTEIBCKUX OPraHU3MOB
3) B 00pa3oBaHUM MOTOMCTBA OOBIYHO YYACTBYIOT JIBE 0COOH
4) B 00pa30BaHUM IMIOTOMCTBA Y4acTBYET OJHA 0COOb
5) cyiecTBOBaHME 00OCIIOJIBIX JKUBOTHBIX
6) pa3MHOXEHHE YaCTsIMU BEr€TaTUBHBIX OPraHOB
OcHOBHBIE CBeICHHS:

Pa3mHOXeHUE — CIOCOOHOCTh IKMBBIX OPraHW3MOB BOCIPOHM3BOAWTH CceO€ TMOMOOHBIX.
Paznmuuarot 18e ocHOBHBIE (DOPMBI pa3MHOKEHUS — OECIIOJI0e ¥ TI0JI0BOE. becmonpiM Ha3bIBaeTCs
pa3MHOXKEHHE, KOTOPOe MPOUCXOIUT 0e3 oOpa3oBaHus ramer. B HEM ydacTByeT ojHa 0coOb, a

T€HOTHUI IMTOTOMCTBA TaKOM KC, KaK'y pO,Z[HTGJ'IBCKOfI oco0Hu.

Pa3mHoKeHne OpraHu3MoB - BOCIIPOU3BECHHE ce0e MOA00HBIX.

becnojioe pazMHOKeHHE - PAa3MHOKEHUE, OCYLIECTBIISAIONIEECS ¢ YYaCTHEM JIMIIb OJTHON
ocoOu. BereraTuBHOe pa3MHOKeHHe- PA3MHOKEHUE YaCTIMU TeJla WIK IPYNIaMU KIETOK; IIpu
HTOM y4YacTBYET TOJILKO OJIHA POAUTENHCKAS O0COO0b.

IToJs10BO€ pa3MHOKeHHE - BOCTIPOM3BEIeHUE ce0e MOJ00HBIX, MPOUCXOAIIEe, KaK MPaBUIIO, C
y4acTHEM JIBYX 0COO€H B pe3ysIbTaTe CIUSHUS TaMET, T. €. KOMYJISIUH SUIEKICTKH U

criIcpMaTro3onga.

ITapTenorenes - cocod MOJIOBOTO Pa3MHOKEHHUS, TPH KOTOPOM 3apOBIII PA3BUBAETCS U3
HEOIJIOAOTBOPEHHOM SULIEKIETKI

Omox0oTBOpEeHHe - IPOLIECC CIHUSHUS STUIEKIETKH CO CIIEPMAaTO30UI0M.
I'amera - nojoBas KiIeTka
SliinekJeTrKa - >KkeHCKad MM0JIoBas KJIETKa

YepenoBanue NOKOJIEHHIT - CMEHA MTOJIOBOTO U OECIIOJIOTO ITIOKOJIEHHH B IIUKIIE PA3BUTHS
HEKOTOPBIX JKUBOTHBIX M PACTCHUH, Pa3IHYAIOIIMXCS CIOCOOOM pa3sMHOKEHHS.

KOH'bIOl"aI[I/Iﬂ - (bopMa IMOJIOBOT'O IIpoHecca 0e3 y4acCTus raMcerT.

KoHnTpoJibHbIE BOIPOCHI:
1.IIpenmymiecTBa U HEJOCTATKH OECIIONIOTO Pa3MHOKEHHUS.
2.Ilouemy TOJOBOE pa3MHOKEHHE MOJIYYHJIO HambOoJee IIHPOKOE paclpoCTpaHEHHE Cpeau

BBICOKOOPIraHM30BaHHBIX paCTeHI/Iﬁ H )KUBOTHBIX IO CPABHCHUIO C 0OecnoJIbIM paSMHO)KeHI/IeM?

IIpakTyeckoe 3ansaTue NeS (2gaca, 1 cemectp)

Pa3nea 3. Opranusm. PasmMHOXKeHUE U HHAUBUAYAIbHOE Pa3BUTHE OPTaHU3MOB.



Tema 3.2. lnnuBuyansHOE pa3BUTHE YETOBEKA.
He.m;: IMMOBTOPHUTH CBCACHUA MHANBUAYAJIbHOTO PA3BUTHUSA YCIIOBCKA.

3amanmue:

1. MuauBuyanbHOE pa3BUTHE YEJIOBEKA: KPATKO 00 OCHOBHBIX 3Tamax.
2.BHYTpHyTpOOHBI IEPUOJT Pa3BUTHSI.
3.ITocToMOpHOHATTLHBIN OHTOT€HE3.

4.HOCJI€I[CTBI/I$I BJIMAHUSA AJIKOT'OJIAA, HUKOTUHA, HAPKOTUYICCKHUX BCIICCTB, 3aIrpA3HCHUA CPCAbl Ha
Pa3BUTHEC YECIIOBCKA.

5.

OcHOBHBIE CBEICHUS:

OnToreHes3 (BUBOT€HE3) — 3TO UHIUBUAYAIbHOE Pa3BUTUE OPTaHMU3Ma KUBOTHBIX U YEIIOBEKA,
COBOKYITHOCTb ITOCJIEIOBATEIbHBIX MOP(HOIOTUYECKUX, (PU3MOTOTHIECKUX U OMOXUMUYECKUX
peoOpa3oBaHuil, MPETEPIIEBAEMbIX OPraHU3MOM OT MOMEHTA 3apOXKIECHUS 10
¢uznonorunueckoit cmepty. UHAMBHAYaIbHOE Pa3BUTHE YeJI0BeKa — 3TO Pa3HOOOpa3HbIe
M3MEHEHUS, TPOUCXOSIINE C OPraHU3MOM OT MOMEHTA 3a4aTsl 0 CMEPTH, IEPEXO U3 OJTHOTO
cocTosiHUA B Apyroe. EnuHuIel pocta v pa3BUTHs OpraHu3Ma sBisieTcs KieTka. DopMupoBaHue
YyeJIoBEeKa HAUMHAETCS C MPOoIecca CIUSHUS TaIuIONAHbBIX MOJIOBBIX KIETOK (SHLEKJIETKU U
criepMaTo30m1a, 00pa30BaHUsl OTHON JUTUIOUTHON KJIETKHA — 3UTOTHI).

WuauBuayanbHOE pa3BUTHE OpraHM3Ma YeJ0BeKa HaUMHAETCs C MPOLiecca OII0I0TBOPEHHUSI.
SIMIEeKIeTKN cO3peBar0T B OPraHU3Me JKEHIIMHBI KaXIbIi MecAll. B cepelnHe MEHCTPyaIbHOTO
LIMKJIA IPOMCXONUT OBYJISIMSA U SIMIIEKJIETKA HAYMHAET CBOM HENPSIMOMU ITyTh B MaTKy.
CrniepmaTo301/bI MOMAJAIOT B OPraHU3M >KEHIIUHBI BO BpeMs I0JI0BOro akTa. OmiogoTBOpeHNe
yaiie BCEero NpoMCXOAUT B MaTOUHOM TpyOe. 3urora NpoxXoAauT psiji MOCIEI0BATEIbHBIX
JEJIeHU, 1 00pazyeTcsi SMOPHOH.

KonTpoJibHbBIE BONIPOCHI:

1.Ilepeuncnuth nepuopl BHYTpUYTPOOHOTO pa3BUTHS (3a4aTHE - POXKJICHUE).

2. [lepeuncnuth neprobpl NOCTHATAIBHOIO Pa3BUTHUS (OT poxkJieHus 10 21-25).

3. [lepeuncnuts nepuoAb! 3penoro pa3Butus ( 0121-25 1o Gu3noIoruIecKkon cMepTH).

IpakTnyeckoe 3ansitue Ne6 (2uaca, 1 cemectp)
Pa3nen 4. OCHOBBI TCHETHUKH U CEICKIIUU

Tema 4.1 OCHOBBI Y4eHUs1 O HACIIEICTBEHHOCTH U U3MEHUYUBOCTH


https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs0
https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs1
https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs2

Iesn: cocTaBieHre NPOCTEUIIEH CXEMBI HA CKPEIIIMBAHKUE U PEIICHUE 3a/1a4l HA
MOHOTHOPHUAHOE U AUTHOPUIHOE CKPEIIMBAHNS, BHISIBJICHUE BIMSHUS MyTareHOB Ha
OKPYXKAaIOIIYIO CpELy.

3aganue:

1.'eneTnka — Hayka 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYHBOCTU OPraHu3MOB. I'.
Menzenp — OCHOBONOJIOXHUK F'€HETUKH.

2.CocTaBneHne IPOCTEUIINX CXEM MOHOTUOPUIHOTO U AUTHOPHUIHOTO CKPEUIMBAHMUS.

OcHOBHBIE CBeICHHS:

Monoeu6pu0yoe CKpeuueanue — o9mo CKpeuwusarnue, 6 Komopom Ha6J'IIOI[eHI/Ie BEACTCA TOJIBKO
10 OTHOMY IMPHU3HAKY, T.C. OTCJICIKUBAIOTCA AJUICIIM OJHOI'O I'CHa.

ﬂueu6pu0u0e CKpewueaHue — amo CKpewueaHue, 6 Konnopom Ha6JIIOI[CHI/IC BCACTCA 110 IBYM
IMpU3HaAKaM, T.C. OTCIICIKUBAOTCA AJUICIIN ABYX I'CHOB.

I'enernyeckue 0003HaUYEHUSA:

P — poagurenu; F — moTOMCTBO, UKCIIO YKa3bIBAET HA MOPSIKOBBII HOMep mokosieHus, F1, F2.

X — 3HaYOK CKPEIIUBAHUSA, MYKCKHE 0COOH, JKEHCKHE ocodm; A, a, B, B, C, ¢ — OT/IeTTbHO B3SThIC
HaCJeACTBEHHbIE NTpu3HaKku. A, B, C — 10MUHaHTHbIE aJlIeH T'€Ha, a, B, ¢ — PELIECCUBHBIC
aJyieNny reHa. Aa — TeHOTHIL, TETEPO3UT0Ta; aa — PELIECCUBHAs TOMO3UT0Ta, AA — TIOMUHAHTHAs
TOMO3HIOTA.

Knaccuueckum npumMepomM MOHOTHOPUIHOTO CKPELIMBAHUS SBISIETCS CKPELIMBaHUE COPTOB
ropoxa ¢ KeITbIMH U 3€JICHBIMUA CEMEHAMM: BCE IOTOMKH UMEIH JKEIIThble ceMeHa. MeHienb
MIPUIIEIT K BBIBOJY, YTO Y THOpH/Ia IEPBOTO TOKOJICHUS U3 KaXX0M Maphl allbTEPHATUBHBIX
MPU3HAKOB MPOSBISAETCS TOJIBKO OJUH — OOMUHAHMHbBIU, @ BTOPOU — peyeccustblii — He
pa3BHBaeTcs, Kak Obl HCUE3aeT.

P AA * aa — pooumenu (vucmoie runuu)

A, a — eamemst pooumeneti

Aa — nepsoe noxonenue 2ubpudos

OTta 3aKOHOMCPHOCTb ObllIa Ha3BaHa 3aKOHOM CI[I/IHOO6paBI/I$I FI/I6pI/II[OB MEPBOro MOKOJICHUS NI
3aKOHOM JOMHWHHPOBAHUS.

KoHnTpoJibHbIE BOIPOCHI:
1. Yto Takoe MOHOTHOPHUIHOE U TUTUOPUIHOE CKpelnBaHue?

2. Kakue renernyeckre 0003Hau€HUS UCIOIB3YIOT Il CXEMaTUYHOT'O H300paXeHUs
CKpeLIMBaHUs"?

3. Yrto Ttakoe myranus?
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4. Kakue Kj1acchl MyTareHOB CyIIE€CTBYIOT?

IpakTnyeckoe 3ansiTue Ne7 (2uaca, 1 cemectp)

Pa3gen 4 OCHOBEI T€HETHUKH U CEJIEKIIUU.

Tema 4.2 OCHOBBI CEJIEKIIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

Heanb: MOBTOPUTH CBEACHUS O CEJIEKIIUU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.
3aganue:

[IpoBeps cBoM 3HAHUSA 110 TeMe «OCHOBBI CEIEKIIUH PACTEHUMN, )KUBOTHBIX U
MUKPOOPTaHU3MOBY.

3amanme Ne 1.

BcraBbTe nponyumeHHbI€ CJioBa.

B pationax Cpenneit A3uu , Kak Mpe/IoJiaraiT, BIIEPBhIE OBLIN OJIOMAITHEHBI , aB
Maitoit Asuu

[Ipenok KpymnmHOro poraroro cKoTa BIIEPBBIC OJIOMAIITHEH B psje obiacTeit EBporbl, a
MPEIOK IOMAIIHEN B crernsix [IpuuepHoMopbs.

3amanue Ne 2.

3aKoHUYNTE NPeEAJI0KEHHE.
2.1. BuorexHomorusa — 71o ...

2.2. I_ICJ'IL HEPOACTBCHHOI'O CKPCIIMBAHUA - ...

OcHOBHBIE CBEICHUS:

Cenekius (0T jaT. — BBIOOP, OTOOP) — 3TO HAyKa O IMYTAX U METOJIaX CO3AaHUS
HOBBIX U YJIYUILIEHHS YK€ CYIIECTBYIOIIUX COPTOB KYJIbTYPHBIX PACTEHUN, TOPO TOMAITHUX
JKUBOTHBIX U IITAMMOB MUKPOOPTAHU3MOB C IICHHBIMHU JIJIS1 TPAKTUKH MPU3HAKAMHU U
CBOWCTBaMH.

3aa4yM ceIeKUUU BBITEKAIOT U3 €€ ONPEIEICHNs — 3TO BBHIBEJCHUE HOBBIX U
COBEPILIEHCTBOBAHUE YK€ CYIIECTBYIOIIMX COPTOB PACTEHUM, TOPO )KUBOTHBIX U IITAMMOB
MHUKpPOOprann3mMoB. CopToM, IOPOAOH U IITAMMOM HA3bIBAIOT YCTOMYHUBYIO TPYIIITY
(TTOMyMSIUIO) )KUBBIX OPTaHU3MOB, UICKYCCTBEHHO CO3/IaHHYIO YETOBEKOM U UMEIOIIYIO
orpezieNieHHbIE HACJIEICTBEHHbIE OCOOCHHOCTH.

Bce oco0Ou BHYTpH OpO/IBI, COpTa U IITaMMa UMEIOT CXOJIHbIE, HACIIEICTBEHHO
3aKperyieHHbIe Mop(oIornyeckue, PU3noI0ro-OnoOXUMHUYECKUE U X03HCTBEHHbIE TPU3HAKU 1
CBOICTBa, a TaK)Ke OAHOTUITHYIO PEaKIUI0 Ha (JaKTOPHI BHEIIHEW cpeibl. OCHOBHBIMU
HAIPaBJICHUSMU CEJIEKIIMU SBIISIOTCSA:

1. BbICOKAs YPOKallHOCTh COPTOB PaCTe€HUH, MIIOJOBUTOCTh U MPOAYKTUBHOCTD MOPOJI
JKUBOTHBIX;

2. KauecCTBO MPOIYKIIUH (HApUMEDp, BKYC, BHEIIHUN BUJI, IEKKOCTh TUIOJIOB U OBOIIEH,
XUMHYECKHH COCTaB 3€pHAa — CoJIepKaHue OeKa, KJIeHKOBUHBI, HE3aMEHUMBIX aMHUHOKHUCIIOT U
T. 1.);

3. pusnonornvyeckrue CBOMCTBA (CKOPOCIIENOCTh, 3aCyX0YCTOWYHNBOCTb,
3UMOCTOMKOCTb, yCTOMYMBOCTH K OOJIE3HSIM, BPEIUTENISIM U HEOIArOMPUSITHBIM KITMMATUYECKUM
YCIIOBHSIM);
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4. UHTEHCUBHBIN MyTh pa3BUTHs (y PACTEHHI — OT3BIBYMBOCTH HA YAOOpPEHHUSI, TOJIHB,
a 'y )KMBOTHBIX — «OIUIaTa» KopMa u T. I1.).
KonTposbHbIe BONPOCHI:

1. Ot 4ero 3aBUCHUT YCIIEX CEIEKIIMOHHOW pabOoThI?
2. 1514 9ero npuMeHsI0T THOPUANU3AIIMIO C MTOCIEIYIOIUM 0TO0pOM?

3. Kakoii cioco0 cBsizaH ¢ BHEJIPEHUEM B OaKTEPHAIbHYIO KJIETKY ONPECIICHHBIX '€HOB, B TOM
YHUCJIE U TEHOB YeIoBeKa?

IIpakTuyeckoe 3ansaTue Ne§ (2uaca, 1 cemectp)

Pa3zpen 5

Tema 5.1 [IpoucxosxaeHue 1 HavyaabHbIE ITAlbl Pa3BUTH )KU3HU Ha 3eMIle.

Hean: onpeneanTs 3aBUCUMOCTD IBOJIIOLIMOHHBIX U3MEHEHUH B OPraHU4eCKOM MUPE OT
M3MEHSIOIINXCS YCIOBUN Ha 3eMIle.

3aganue:

BBISIBUTB I1aBHBIE COOBITHSI, IPOMCXOIAIINE B pa3HbIE 3pbl U IIEPUO/IbI PA3BUTHUS
OpPTraHU4ecKOTo MUpPa, apoMOpP(O3bl, BO3HUKIIINE B PACTUTEIHHOM U )KUBOTHOM Mupe. PazBuBath
HAaBBIKU pabOThI CO 3BYYaIUM TEKCTOM, aHAJIM3UPOBATh €T0, J€JIaTh BBIBOJbI, & TAKXKE
pa3BUBaTh BHUMaHHE U KPUTUUECKOE MBILIUIEHUE.

[IpoucxoxaeHne U HaYaIbHBIC ITAIbl PA3BUTHSI )KU3HU Ha 3eMIIe.
1.2KuBoe oTnmyaeTcst OT HEXKHUBOIO:

a — COCTaBOM HEOPraHWYECKUX COEAUHEHI

0 — HAIMYMEM KaTallu3aTopoB

B — B3aMMOJICUCTBUEM MOJIEKYII IPYT C IPYTOM

I — OOMEHHBIMU npoueccamu, O6CCH€‘{I/IB8.IOH_II/IMI/I MOCTOAHCTBO CTPYKTYPHO- (I)YHKHHOHaHLHOﬁ
opraHu3alr CUCTEMBI

2. [lepBbIMU )XKMBBIMU OpraHU3MaMH Ha HaIllel MIaHeTe ObUIH :
a — aHa’pOOHBIE TeTePOTPOPHI

0 — a3poOHBbIe reTepoTpoPbI

B - aBTOTPOdHI

T — OPraHU3MBbI-CHMOHOHTHI

3.I'unores3a — 31O

a — JJorn4yeckoe o000IIeHIE ONbITA

0 — HAyYHO TTOCTaBIEHHBIN OTBIT

B — HAYYHOE MPETIOI0KEHUE

I — I/ISY‘-ICHI/IG I/I3MCHCHI/If/’I, HpOI/ICXO,Z[SIH_[I/IX B HpHpone

4. brojgornuecko cucTEMOI Ha3EIBAIOT
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a — OpraHbl JKUBOTO OpraHU3Ma

0 — HECKOJIBKO PSIIOM PacHoJI0KEHHBIX OPraHOB

B — 00bEIMHEHUE OJHOPOHBIX KIETOK

r—OMoJIOTHYeCKue OOBEKTHl Pa3HOM CTENEHU CIIOKHOCTH, WMEIOLINEe HECKOJIbKO YpOBHEH
OpraHu3anuu

5. Xumu4deckasi HBOJIIOIMS Ha JpeBHEN 3emiie 3aBepIIniiach
a — abMOTreHHbIM CUHTE30M OHOJOTHYECKHX MOHOMEPOB
0 — o0pa3oBaHUEM MOJUIICIITHIOB
B — CHHTE30M OHOIIOJIUMEPOB
I — CJIy4aiiHO BO3HUKIINM O00bEeTMHEHNEM OCIKOB U HYKJICHMHOBBIX KHCIIOT
6.0mnbIThI JI. [TacTepa noka3ann BO3MOKHOCTD
a — caMO3apOKJICHUs KU3ZHU
0 — TOSIBIICHUSI )KHBOTO U3 KUBOTO
B — 3aHECEHUSI «CEMSIH JKU3HI)
I — OMOXUMHYECKOM IBOJIOIINH
7.451s1 GMONOTUYECKOI IBONIIOIMH Ha 3eMJIe PEIAIOIIYIO POJIb ChITPAId KOCMUYECKHE,
IUTAHETaPHBIC M XUMUYCCKUE YCIIOBHUS, 00OSCIICUNBINNE HAIMIUE BOJIBI:
a — B Ta3000pa3HOM COCTOSTHUU
0 — B TBEPJIOM COCTOSIHUM
B — B KUJKOM COCTOSIHUU
I — B BUJIC BOJHOU «pyOalikny, OKPYKaroNIei OpraHndecKue MOJICKYJIbI
8.ITomoBBIM MPOLIECCOM B UCTOPUU 3€MITH MEPBBIMH 00JIaIalu:
a — MPOTOOHOHTHI
0 — a’poOHBIC OaKTepUH
B — OYKapHOTHI
T — IPOKAPHOTHI
9.ITepBBIe PyKapUOTHI, JABIINE HAYAIO KHBOTHBIM, ITOTYYATH SHEPTHIO, HEOOXOIUMYIO JIJIS
KUZHENEATEIIbHOCTH
a — 00pazys nupodocdar
0 — MOrJI0TUB a3pOOHbBIE OaKTEpUU
B — «3aKIIFOYUB COI03)» C MEPBUYHBIMU (POTOCUHTETHKAMHU
T — UCTIOJNB3YH YIbTpadHuonIeToBOE U3IyUYeHHE

[TpoucxoxaeHne U HauaabHbIE ITAIbI )KU3HU Ha 3eMJie (2 BapuaHT)
1.CoriacHo TeoOpHur CaMOIPOU3BOIBLHOTO 3aPOKICHUS KU3Hb:
a — BO3HUKaJIa HEOJTHOKPATHO U3 HEXKUBOI'O BEILIECTBA
0 — 3aHECeHa Ha Hallly TUIaHEeTy U3 BHE
B — ObLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYIIIECTBOM B OMPEACIEHHOE BpeMs
I — BO3HUKJIA B PE3YJITATE MPOIECCOB, MOTIMHSIIOMUXCS (PU3UIECKUM U XUMUIECKUM 3aKOHAM
2.0koHyaTenbHO B 1861 1. J0Ka3am ONBITHBIM MyTEM HEBO3MOXKHOCTD IOSIBIIEHUSI )KUBOTO U3
HEKUBOTO
(abuorenes) Ha 3emuiie:

a—®. Pemn B — A. JleBeHryk
6 — JI. Ilactep r — JI. Cnayutaniianu
3. Bnepseie B 1924 1. BeICKa3aJl MPEANOI0KEHHE 00 aOMOTEHHOM MPOUCXOXKICHUN
OpraHUYECKUX
BelIeCTB Ha 3emiie U cPOpPMYTUpPOBaI KOALEPBAaTHYIO TUIIOTE3Y:
a — [Ix. Xonaeitn B — C. Munep
06 — A. Onmapun r — JIx. bepnan

4. COI‘ JIACHO COBpCMeHHBIM HpeI[CTaBJIeHI/ISIM, HGO6XO,Z[I/IMBIMI/I JJI1 BOBHUKHOBCHUA KU3HU HA
3emMiie ABJISUINCE:
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a — onpeenéHHbIE XUMHUECKUE COeTMHEHNS U OTCYTCTBHE T'a3000pa3HOro KUCIOpoa
0 — HajMuYKMe UCTOYHHUKA YHEPTHUH, ONPECIEHHBIC XUMUYECKIE COSMHEHUS 1 Oe3rpaHIIHO
J0JIT0€ BpeMs
B - 0E3rpaHUYHO JIOJITOE BpEMsi, OTpeCTIEHHBIC XUMHUECKUE COCTUHCHUSI U OTCYTCTBUE
ra3000pa3HoOro Kuciopoaa
T - ONpeJeIEHHBIE XUMHUECKUE COCTUHCHHUS, HAJTMYNE HCTOYHMKA SHEPTHH, OTCYTCTBHE
ra3000pa3HOro KUCIopoaa, 0€3rpaHU4HO J0JT0€ BpeMs
5. CamMOIIpOn3BOJIEHOE 3apOKICHHUE XKI3HHU HA 3eMJIe B HAIlE BPEMSI PE/ICTABISCTCS
MaJIOBEPOSITHBIM [TOTOMY, YTO:
a — Ha 3eMJIe CIIMITKOM MaJIO JICHCTBYIONIMX BYJIKAHOB
0 — He XBaTaeT ynpTpaduoIECTOBOTO N3TyYeHHUS, YTOOBI 00ECTIEUYUTH MPOIECC IHEPTUECH
B — DJIEKTPHUECKAs aKTUBHOCTD aTMOC(EPHI SBISETCS HEJOCTATOUYHOM JIJIsl CHHTE3a
COCIMHEHU I
I' — XUMHYECKUE COCTMHEHHUS, N3 KOTOPHIX MOTJIa Obl BOSHUKHYTh KU3Hb, MTHOBEHHO OBLIH
OBl OKHCIJICHBI WM TIOTJIOMIEHBI CYIIECTBYIOIMMH OpraHU3MaMHt
6. CortacHo KoalrlepBaTHOM rUIIOTE3€, KOAIepBaThl 00JIaJalIi CBOMCTBAMH YKHBOT'O TIOTOMY, YTO
OHHU:
a — COCTOSUIM U3 OCIIKOBBIX MOJIEKYJI M U30UPATEIILHO MOTJIOIIAIH BEIIeCTBA
0 — obnaanu ciocoOHOCTHIO K BOCITPOU3BOICTBY M CAMOOOHOBJICHNIO XMMUYECKOTO COCTaBa
B — N30MPATEIILHO MOTJIOIIAIH BEIIECTBA, YBEIIMYMBAIHN CBOM 00BEM M pacnalainch pu
OTIpeIeNIEHHBIX YCIOBHAX Ha 0oJiee MelKkue
I' — pearupoBaJid Ha U3MEHEHUE XMMUYECKOTO COCTaBa OKPYKAIOIICH CPe/bl M CaMU BBIIACIISUIIN
COCJIMHCHMUS, U3MEHSIOIIME €
7. IlepBbie )KHUBBIC OpraHU3MBbI (IPOOMOHTHI), TIOSBUBIIKECS Ha 3eMJIe, IO CIIOCOOY MUTAHUS OBbLIH:
a — aHa3POOHBIMH reTepoTpodaMu B — a9POOHBIMU XeMOTpohaMu
0 — aHa’poOHBIMU (oTOTpOdaMU T — adpOOHBIMH TeTepoTpodhaMu
8.CornacHo Teopun OMOXUMHUYECKON IBOJIFOIIUHN KU3Hb:
a — CyIIecTBOBaja Bcerna
0 - BO3HHKaJIa HEOJTHOKPATHO M3 HEKUBOTO BEIIECTBA
B - 3aHECEHA Ha HaIlly IJIAaHETY U3 BHE
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIUHSIIONINXCS (PU3MUECKUM U XUMUIECKUM
3aKOHAM
9. CornacHO TeOpUU MaHCIIEPMHUH KU3Hb
a - BO3HHMKaJIa HEOJHOKPATHO U3 HEKMBOT'O BEIIECTBA
0 - 3aHeceHa Ha Hally IUTAHETY U3 BHE
B - ObLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYILIECTBOM B OIPE/ENEHHOE BpeMs
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIUHSIIONINXCS (PU3MUECKUM U XUMUIECKUM
3aKOHAM

OcHOBHBIE CBEICHUS:

Bech nepuo cymiecTBoBaHus KU3HU Ha 3eMile MOXKHO pa3/IeInTh Ha 2 Meproja: 10KeMOpHid,
WK KPUNTO30H (TMepBUUHBIN niepuo, 3,6 1o 0,6 mapx siet), 1 panepo3oil. Itu 2 nepuoaa
Pa3BUTHS KHU3HH IIPUHATO JACTUTH HA OoJiee Menkue — 3pbl. KpunTo3oi BkiItoyaer B cels
apXencKyro (JIpeBHSS )KU3HB) U TPOTEPO30MCKYIO (TIepBUYHAS JKU3HB) 3pbl. DaHepo3oit
BKJIIOYAET B ce0s MaJI€030MCKYIO (JIpeBHSS )KU3HB), ME3030MCKYIO (CPEAHSIS )KU3Hb) U
KaifHO30MCKYI0 (HOBas )KM3Hb) 3pbl. [ paHUIBI MEXIY 3paMH — 3TO IJ100aTbHbIE YBOTIOIMOHHBIE

CO6BITI/IH, BbIMUPpAHUS. B cBoto 0o4CpCAb OPbI ACTATCA HAa ICPUOJbI, ICPUOJBI - HA SIMOXHU.
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HcTopus pa3BUTHS KU3HU Ha 3eMJie CBsI3aHa HETIOCPEICTBEHHO C U3MEHEHUSIMHU 3€MHOI KOpHBI U

KJIMMara IJIaHCThI.

CywectByer 5 3p:
1. Apxeiickas.2, IIporepo3zoiickas, 3. [laneo3oiickas, 4. Me3o3oiickas, 5. KaitHo30lickas.

Jenenue ucropuu 3eMiid Ha 3pbl ¥ NEPUOABI AAET IPEACTaBIEHNE 00 OCOOEHHOCTSIX
Pa3sBUTHSI XKU3HU HA IJIAHETE B pa3Hble BPEMEHHbIE IPOMEXKYTKHU. Y UEHbIE BBIIEISIOT 0CO00
3HaYMMBbIe COOBITHS B (POPMHUPOBAHUY JKU3HU HA 3eMJI€ B OTJCNIbHBIC OTPE3KU BPEMEHH —
9pPbI, KOTOPBIE JEIATCS HA NEPUOBL.

I[IpakTuyeckoe 3ansiTue Ne9 (4 yaca, 2 cemectp)
Pa3znen 5

Tema 5.2 Victopus pa3BUTHsI 9BOJIOIMOHHBIX HJICH.

I_[e.m,: OonpeCaAC/INTb 3aBUCHUMOCTDL 3BOJIFOIMOHHBIX W3MEHEHHH B OpraHn4€CKOM MHUPEC OT

M3MEHSIOIINXCS YCIIOBUN Ha 3eMUie.
3apanue:

1.BeIsIBUTE T1aBHEIC CO6BITI/IH, MPOUCXOAAIINE B PA3HBIC 5PbI U IICPHUOABI PA3BUTHA
OpTraHHU4€CKOro Mmpa, apOMOp(bOSLI, BO3HHUKIINEC B PACTUTCIIBHOM H JKUBOTHOM MHUPC. Pa3zBuBath
HaBBIKH pa60T51 CO 3By4YalIuM TCKCTOM, aHAJIM3UPOBATHL €0, ACJIaTh BHIBOABI, 4 TAKKC

Pa3sBUBaTh BHUMAHUC U KPUTUICCKOC MBIIIJICHUC

OcHOBHbIC CBeIeHUA:

e B mosnuem apxee (6onee 3,5 Mapa. €T Ha3a) HA THE HEOOJIBIIUX BOJOEMOB WU
MEIIKOBOJIHBIX, TETUIBIX M OOTAThIX MUTATEIFHBIMHU BEIIECTBAMU MOPEH BO3ZHHKIIA )KU3HD
B BUJI€ MEJIbYAUIINX IPUMHUTHUBHBIX CYILECTB — IPOTOOMOHTOB, KOTOPBIE MUTAIHUCH
TOTOBBIMH OPTaHWYECKHMH BEIIECTBAMH, CHHTE3UPOBAHHBIMHU B X0JI€ XUMHUECKON
HBOJIIOIHH, T. €. OBLIIM FeTepoTpOPaMH.

o IlepBeIii nepros pa3BUTHSA OPraHUYECKOIO0 MUPA Ha 3eMIIE XapaKTEPU3YyETCs TEM, YTO
NEPBUYHBIC KUBBIE OPraHU3MBbI OBUIH aHAIPOOHBIMU (KMIIM O€3 KUCIopoa), MUTATUCh U
BOCIPOM3BOAMIIMCH 3a CUET “OPraHUYECcKOro OylboHA”, BOSHUKIIETO U3 HEOPTraHUUECKUX
CHUCTEM.

e Hekoropsle npocThie coeAMHEHNS 001a1al0T CITIOCOOHOCTHIO MOTJIONIATh CBET, €CIIM OHU
BKJIIOYAIOT B CBOW COCTaB aTOM MarHus (Kak B XJ0poduie). YIOBICHHAs TAKUM
00pa3oM CBETOBasi SHEPTUsSI MOXKET ObITh MCIIOJIb30BaHA JJIsl YCHIJICHHS peaKiuii oOMeHa,
B YaCTHOCTH, JJIsl 00pa30BaHMsI OPraHUYECKUX COSIUHEHHI, KOTOphIe MOTYT CHavyasa
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HAKaIJIMBAThCS, a 3aTeM PACHICIUIATHCS C BEICBOOOXKIEHUEM dHeprun. Ha aTom myTH u
IIeJT TIporiecc 00pa3oBaHus Xaopoduiuia u GOTOCHHTE3A.

doTocuHTE3 00ECIeunBaeT OpraHu3My MosrydeHrue HeoOXoaumMoit sHeprun ot ConHIa u
BMECTE C TEM HE3aBUCHMOCTb OT BHEIIHUX MUTATEIbHBIX BEIIECTB. Takue opraHu3Mbl
HA3BIBAIOTCS aBTOTPOPHBIMHU

C “KHCIIOPOAHON PEBOJIIOIIUEH CBSI3aH U MEPEXO0] OT MPOKAPUOTOB K dyKapuoTam. Y
sykapuotoB JIHK yxke coOpaHa B XpOMOCOMBI, @ XpPOMOCOMEI COCPEIOTOUYCHBI B SIIPE
KJICTKU.

JanpHeiiias 5BOIOLHUS 3YKapUOTOB ObliIa CBsI3aHA € pa3elieHUEeM Ha PACTUTENbHBIE U
YKUBOTHBIE KJIETKH. DTO pa3/ieJeHHe MPOU30LLIO €Ile B MPOTEPO30€, KOraa MUp ObLI
3acejieH OJJHOKJIETOYHBIMU OpPraHU3MaMHU.

Crneayronmm BaXKHBIM 3TallOM Pa3BUTHS )KU3HU U YCIOXKHEHUS ee hopm ObLIO
BO3HUKHOBeHUE ipuMepHO 900 MIIH. JIeT Ha3aj [10JIOBOTo pa3MHOkeHUs. [looBoe
pa3MHOXKeHHE COCTOUT B MexaHu3Me ciusgausg JJHK AByx MHIWBHUIIOB U MOCIIEIYIONIErO
nepepacnpesiesieHns FTeHETUYECKOro Marepuaa, Npyu KOTOPOM ITOTOMCTBO ITOXO0XKE, HO HE
UACHTUYHO POJTUTEIISM.

KOHTpOJ’IbHLIe BOIIPOCHI:

1.HayuHyro TeopuIo 3BOJIIOIWY KUBOH npupo bl coznai: a) H.M.Basunos ,0))K.b.Jlamapk, B)K. JIunueii,

r)4. lapBuH.

2.K pe3ynbTaTam 3BOJIIOIIMK OTHOCHUTCS: a)eCTECTBEHHBIN 0TOOP, 0)MCKYCCTBEHHBIN 0TOOD,

B)BHI000pa3oBaHme, T) HACIEICTBEHHOCTb.

IIpakTyeckoe 3ansaTue Nel0 (4 yaca, 2 cemecTp)

Pa3zpen 5

Tema 5.3 Muxpo3BoITIOLHUs ¥ MAKPO3BOJIFOLIHSL.

eJsib: TOBTOPUTH CBEACHUS O MUKPOIBOJIIOLUS K MAKPOIBOJFOLIUSL.

3amanue:

3ananueNel 3anmonHUTH TAOIUILY:

Ha3Banue kpurepus Buia

B uewm 3axirouaercs

B yem He aOCOIIOTHOCTH
KPUTEPHUSL.

Mopdoduznonaornueckuia

CxoJicTBO 0co0elt o0 CTPOEHUIO U
¢buznonoruu

HMmeroTcst BUIBI-IBOMHUKH,
BHEIIIHE OJWHAKOBBIE, HO
HUKOTa HE
CKPEILHUBAIOIINECS.
HNmMeroTcs oM THITHYECKHE
BUJBI — C HECKOJIBKUMHU
Pa3IMYArOIUMHUCS
¢dbenotunamu; MHOTHE BUIBI
HUMEIOT SPKO BBIPAXKEHHBIN
MOJIOBOM TuMOp(hU3M —
OTJIMYHS CaMIIOB OT CaMOK.
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Bruoxumnueckuii OOGIIHOCTD CTPOCHUS OCITKOB U
HyKJIeI/IHOBLIX KHUCIIOT.

Pa3ubie BUIbI HIMEIOT OYCHD
OOJIBIIIYIO CTETICHD
CXOJICTBA.

TEPPUTOPHUU — apeare.

I{uToreneTnueckuit Cx0ACTBO uKcCIa U CTPOSHUS Pa3Hbie BUABI HMEIOT OYCHB
XPOMOCOM. OOJIBIITYIO CTETICHB
CXOJICTBA.
I'eorpaduueckuit [IpoxuBanue Ha OqHOM Cy1iecTBYIOT BU/IbI-

KOCMOIIOJIMTHI, OOUTAIOIINE
MMOBCEMECTHO, ¥ BUJIBI C
Pa30pBaHHBIM apeayioM.

DKOJIOrMYeCKUi CxoxactBo ocobeii BUIOB B
MOTPEOHOCTSAX M 00pa3e KU3HHU.

BHyTpu nomynsiiuu MOTYT
OBITH T'PYIIIIHI,
paznuyaronmecs mno
MUTAHUIO, BPEMEHH
AKTUBHOCTH U T.II.

T'enernueckuii Cooco0OHoCTh 0cO0€EH BHUIa
CKPCIMBATHCS U JaBaTh IJIOJJOBUTOC
IHOTOMCTBO.

CkpemuBaThbCs U JaBaTh
MOTOMCTBO MOTYT OCOOH,
OTHOCSIIIHECS K Pa3HBIM
BUJIAM.

3aganuneNe 2: OTBETHUTH HA BONPOCHI.
1. YkaxuTe npumep MposiBICHUS UANO0AANTALUNA Y pACTEHUM.

1) BO3HMKHOBEHHE CEMEHHU Y TOJIOCEMEHHBIX

2) BO3HUKHOBEHUE TUI0/1A Y IBETKOBBIX

3) BOBHUKHOBEHHE HEKTAPHUKOB JUIsl IPUBJICUEHUS] HACEKOMBIX
4) nosiBineHue poTocuHTE3a

2.Pa3ButnHe Ha Tene OTJICNbHBIX JTIOACH OO0JIBIIIOT0 KOJINYECTBA COCKOB HA3bIBAIOT

1) apomopdozom

2) perenepanueit

3) aTaBU3MOM

4) uaroamanTtanuen

3.0co6u 00BeIUHSAIOTCS B O/IHY MOMYJISALNIO HA OCHOBE

1) KoHBepreHUu

2) OOIIHOCTH TTUTAHUS

3) ux posu B OHOTreoIeHO3e
4) cBOOOAHOTO CKPEIIUBAHUS

4. VkaxnTe HaIpaBJICHHUEC 5BOJTIOIIHHU, KOTOPOC IMMPUBECIIO K BO3pACTAHUIO YUCIICHHOCTH MHOTHUX

BHU 0B KOCTHBIX pLI6 .

1) apomopdo3

2) mereHepanms

3) Guosioruueckuil mporpecc
4) OMONOTHYECKUM perpecc
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5.B mporiecce 3BOTIOIMY TTAPa3UTUUECKHUN 00pa3 KU3HU OPTaHU3MOB TIPUBOJIUT K

1) NOBBIIEHHUIO UX YPOBHS OpraHU3alun
2) pe€3KOMY YIIPOILIEHUIO UX OpraHr3aluu
3) MEJIKUM MPHUCIIOCOOTIECHUAM

4) ux BBIMUpaHUIO

3aganue Ne3 Ilpoiitu TecT

1. U3 nepeuncnennbix opranu3MoB HE MoeT 3BOIIOLIMOHUPOBATH:

1) camka muensl

2) muessl B yibe

3) mapa ronyoei
4) mabopaTopHasi KOJIOHHS OaKTepHid

2. OCHOBHOM MPUYUHOM JIJIs1 BBIACIICHUS TPYIIIBI 0COOEH B MOMYJISAIUIO SIBISETCS:
1) BHEIIHEE OTIWYKE IPYIN APYT OT Apyra

2) BHYTpEHHUE OTJIUYUS TPYII APYT OT Apyra

3) u3osALUs TPy IPYT OT Apyra
4) HeCKpEIIMBAECMOCTh YWICHOB I'PYIII APYT OT JApyTra

3. UToObl C YBEPEHHOCTBIO PEIIUTh, OTHOCATCS JIM JIBA BHEIIHE MTOX0XKHX KyKa K OTHOMY BUIY,
CIIElyeT:

1) cpaBHUTH WX BHEIIIHEE CTPOCHHE

2) CpaBHUTH HX ITOBEACHUE

3) HOMBITaThCS CKPECTUTH UX U MPOBEPUTH, MOJTYIUTCS JTU TIOJTOBUTOE ITOTOMCTBO
4) cpaBHUTH UX apealibl 00UTaHUS

4. OCHOBHBIM KpUTEPHUEM BO3HUKHOBEHUSI HOBOT'O BU/A SIBIISIETCS:

1) nosiBieHNE BHEIIHUX PA3INYUil

2) reorpaduyeckast U30JIALUS MOMYIISIIHIA

3) BOBHUKHOBEHHE PEMPOTYKTUBHON U3OJISAIIUN TTOMYJISIIHMA
4) sKooruyeckas U30JSAIHs

5. Y.JlapBuH cuMTaj, YTO B OCHOBE Pa3HOOOpa3Hsl BUJIOB JIEHKUT:

1) MUMHKpUS

2) 6opb0a 3a CcyIiecTBOBaHUE

3) cnocOOHOCTH K HEOTPAHUYECHHOMY Pa3MHOKEHUIO

4) eIMHOBPEMEHHBIN aKT TBOPCHUS

6.IIpotiecc 3BoMIOLIMY BUAa MOXKET OKa3aThCs 3aMEIJICHHBIM, M BUJT JOJITO Oy/IeT OCTaBaThCs Ha
OTHOCHUTEJIEHO HU3KOM YPOBHE OpraHU3aIlNH B:

1) TOCTOSTHHO M3MEHSIIOIIUXCS YCIOBUAX CPEIIb

2) yCIOBUSIX KECTKOM KOHKYPEHIINU

3) OTHOCUTENIBHO OCTOSIHHBIX YCIOBUSIX CPE/IbI

4) BO BCEX YKa3aHHBIX YCJIOBHSIX

7. [IprMepoM KOHBEPTeHIIMM MOKHO CUUTATh Y€PTHI CXOACTBA MEXAY AeTb(OHHOM H:
1) Tronenem

2) akynoi

3) CHHUM KUTOM

4) BCeMU 3TUMU KUBOTHBIMU

8. YCcTOM4YMBOCTS K si1aM y TapaKaHOB — 3TO CIIEJICTBUE:

1) aBmxytiero oT6opa

2) cTaOMIU3UPYIOIIETO 0TOOpa

3) HampaBJIEHHOU HACJIEICTBEHHOW U3MEHYUBOCTH

4) HECOBEPIIIEHCTBA SI/I0B
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9. [Tpumepom apomopdo3a MOKHO CUHTATH:

1) nepws y nTuiy 2

) KpaCUBBII XBOCT Y MaBJIMHA

3) Kpemnkuit XBOCT y ITIIa

4) NIMHHBIC HOI'TH Y 1AILIN

10.Cewmsi, BO3HUKAIOIIIEE Y TOJIOCEMEHHBIX PACTCHHH, MOYKHO pacCMaTpUBATh KakK:
1) apomopo3

2) uauoaanTaIro

3) nereHepanuio

4) TUBEPIreHIINIO

11. JITMHHBIE YCUKH y TOPOXa, KOTOPBIMU OH IIETUISETCS 32 PACTEHUS, MOXKHO PacCCMaTPUBATh
KaK:

1) apomopo3

2) uauoaanTaIro

3) mereHepanmio

4) KOHBEPTCHIINIO

OcHOBHBIE CBeIeHHS:

B uentpe npeacrasnenuit Y. JlapBuHa 00 3BOJIIOIMY OPraHUYECKOTO MUPA CTOUT 6u0. Bun
00BeAMHSIET OPTraHU3MBbI, CXOAHBIC TI0O MOP(OIOTHUSCKUM ITPH3HAKAM. ITO MO3BOJISICT OTIINIHUTH
OJIHY TPYIITy OpTaHU3MOB OT Apyroil. Takoe moHMMaHUE BUIa TOMOIJIO KIacCu()UIIUPOBATh
OTPOMHOE pa3HOOOpa3ue OMUCAHHBIX (OPM OPTAHU3MOB U CBHITPAJIO TTOJIOKUTEIHHYIO POJIh B
pa3Butuu 6uonorun. Hakorenue k koniy X VII B. cBenenuit o MmHOroo6pazuu popm >KUBOTHBIX
Y PacTeHUI MPUBEJIO K MPEACTABICHUIO O BUaX KaK O BIIOJIHE peabHBIX IPyIIax 0cooeil.
OcHoBornounararoriast pabota o Bugax 6si1a nposenena K. JInHHeeM, KOTOPBIH 3a710KUIT

OCHOBBI CUCEMAMUKU.

Jlo Y. JlapuHa 60IbIIMHCTBO OMOJIOTOB CUUTAIH, YTO BUbl HEU3MEHHBI C MOMEHTA CO3/1aHHUs
ux TBopuom. OTa "HEM3MEHHOCTB" ABJISIIACH PEIIAIOLIUM apIYMEHTOM BCEX
AQHTUABOJIIOLMOHHBIX YUEHUH.

[To mepe yrinyOneHus ¥ pacIIupeHHs UCCIEI0BaHUMN Pa3IMYHBIX BUIOB yUEHbIE IEPECTAIN
OTPaHUYMBATHCS PEAKMMU MY3€HHBIMU SKCIIOHATAMH, a UCIIOJIb30BaIH Oojiee OOIMpPHBII apeal.
BBII0 yCTaHOBIIEHO, YTO BHUJI BKJIOYAET OPraHU3MBbI, XapaKTEPU3YIOIIHMECS BBICOKOW CTETIEHBIO
U3MEHYMBOCTH Pa3JIMYHBIX [IPU3HAKOB. B pe3ysbTaTe 3T0r0 HEKOTOPHIE PAHEE CAMOCTOSATEIbHBIC
BU/JIbI OBLITM 00BbEIMHEHBI B OJ1IUH 001Mil BuA. HekoTopble yueHble Jake yCOMHUIIKCH B
pPEAIBHOCTH CyIllecTBOBaHUs Buaa. OHU BbICKa3bIBaJIl MHEHUE, YTO B JEHCTBUTEIBLHOCTH BUIOB
KaK pealbHbIX OMOJIOTHYECKUX €UHUIL B IPUPOJE HE CYLIECTBYET, U YTO IPAHULIBI MEKIY
BUJAMHU yUYeHbIE YCTaHABJIMBAIOT OoJiee MM MeHee Mpou3BoibHO. Ho Bece panbHelnme
VICCJIEIOBAHMS T0KA3aJIH, YTO BUbI PEAIBHO CYIIECTBYIOT, OHHU SIBJISIFOTCS Ba)KHEHUIIEH
CTYIIEHBIO OPraHU3aLUU )KUBOU IIPUPOJIBI.

PeanpHOCTB BHUJIa B IICPBYIO OUCPECAb JOKA3bIBACTCA CHCTEMOM KPpUTCPUCB, KOTOPBIC ITO3BOJIAIOT
A0CTATOYHO YCTKO OTJIMYUTH OUH BUI OT APYTOTO.

IonyasAHOHHAA CTPYKTYpPa BHIA

Kaxiplii Buj XapakTepusyeTcs OnpelelIeHHbIM apeaniom — TeppuTopueil ooutanusa. Buyrpu
apeajia MOT'YT OBITh CaMble pa3HOOOpa3HbIC MPETPasbl (PEKU, TOPBI, MYCTHIHK H T.J.), KOTOPHIC
HPEISATCTBYIOT CBOOOHOMY CKPELIMBAHUIO MEXKy IPYIIIaMU 0COOEH 0JHOTO U TOTO )K€ BUA.
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DT0, OHAKO, HE 03HAYAET, YTO OHH a0COTIOTHO U30JIMPOBAHBI U HE OOMEHHBAIOTCS T€HAMMU.
IIpocTo ckpenmBanue MeXy MPEACTABUTEISMU 3TUX TPYII OCYIIECTBIISIETCS 3HAYUTEIBHO
pexe. Takue OTHOCHTETHFHO U30JIMPOBAHHBIC TPYIIITBI 0COOEH OJHOTO BUA IPUHSTO
Ha3bIBATb NONYIAYUAMU.

Taxum oOpa3oM, BU cOCTOUT U3 nomynauui. Kaxkaas nomynsnus 3aHMMaeT OIpeeIeHHYI0
TEPPUTOPUIO. B TeueHrne MHOTHX ITOKOJIEHUH 3a IIPOJOJIKUTEILHOE BPEMS TOMYJISLUS YCIIEBAET
HaKOIIUTh T€ aJIJIEJIU, KOTOPbIE 00E€CIEUNBAIOT BBICOKYIO IIPUCIIOCOOIEHHOCTh 0CO0EH K
YCIIOBUSIM JAHHOM MECTHOCTH. Tak Kak M3-3a pa3HUIIbl YCIOBUNM €CTECTBEHHOMY OTOODPY
IIOJIBEPTaAIOTCS Pa3IMYHbIE KOMIIJIEKCHI T€HOB, MOMYJISILIMKA OAHOIO BUJA OTJIIMYAIOTCS APYT OT
Jpyra 4acToTOM BCTPEYaEMOCTH T€3 WM UHBIX ajulel. 110 3Tol npudrHe B pa3HbIX MOMYJALUAX
OJIHOTO BUJA OIMH U TOT K€ IIPU3HAK MOKET IIPOSBIATHCS MOo-pasHoMy. Hanpumep, ceBepHble
HOMYJISIIUH MJICKOMTUTAIOMUX 001aJat0T 00Jiee TYCTBIM MEXOM, YeM FOJKHBIC, a F0)KHBIE Yallle
TEMHOOKpAIIICHHBIE.

Ecnu B pe3ynbTare yCUIIEHUS U30JSLMU MEXY TOMYISAIUSIMUA OOMEH FeHOB IIPEeKpallaeTcs
MOJTHOCTBIO, TO Pa3HbIE HANIPABICHHUS 0TOOPA, KOTOPHIM ITOABEPTAIOTCS MOMYIIALNN, MOTYT
IPUBECTH K CTOJIb CUJIBHOMY PacX0KJICHHIO IPU3HAKOB, YTO BO3HUKAET TaK

Ha3bIBaEMasi penpoOyKMuBHAs U30IAYUs. ITO 03HAUAEM HEBO3MOICHOCHb CKPEUWUBAHU U
ocmaeieHus ni10008UmMo20 Nomomcmea. B 3Tom cirydae MOXKHO TOBOPUTh O BOBHUKHOBEHUHU
HOBOTI'O BHJIA.

MHorna n30aupoBaHHas NOMYJISLMS B CUIIY Pa3IMYHbIX CIIy4ailHbIX IPUUYUH (HAaBOJHEHHUE,
HOXap, MaccOBOE 3a00JIEBaHNE) U HEJJOCTATOYHOM YHCIEHHOCTH MOXKET ITOJTHOCTBIO TIOTUOHYTH.

B HEKOTOpBIX citydasix B pe3ysbTaTe re0JOrHYecKiuX KaTaKIIM3MOB MM IPYTHX COOBITHI
Iperpajbl MeX1y MOMYJISIIUAMU MOTYT OBITh pa3pylIeHbl. B pe3ynbrare 3THX MpoleccoB
MPOUCXOIUT CIUSHUE paHee U30JUPOBAHHBIX MOMYJSALUN B OJIHY.

TakuMm oOpa3om, Kaxkaasi MOy IBOJIOLUOHUPYET HE3aBUCUMO OT APYTHUX MOMYJIALUNA TOTO
e BHUJa, 001a1asi cOOCTBEHHOM 3BOTIOIIMOHHOM cynb00i. [Tonymnsiuus — HaumeHblee
noJipaszziesiecHue BUAa, M3MEHSIOIIeecs: BO BpeMeHU. BoT moueMy nonymsiius npeacTaBisieT
co00M 3NIeMEHTapHYI0 eMHUILY 3BOJIFOLUH. OTAETbHBIN OPraHU3M HE MOXKET
HBOJIOLMOHUPOBATH, T.K. €r0 FT€HOTHUII OIPEAEISAEeTCA, Y’KE B MOMEHT OIUIO0TBOPEHUs. Briao
Op2aHU3MA 8 I60I0YUI0 COCIOUM 8 MOM, YMOoObl NPedamy 2eHbl CGOUM NOMOMKAM.

IpakTnyeckoe 3ansitue Nell (4 gyaca, 2 cemecTp)
Pazgen 6 IlpoucxoxaeHne yenoBeka.

Tema 6.1 Auntpororenes.

Hesb: MOBTOPUTH CBEACHUS O AHTPOIIOTEHESE.
3amanmue:

1.AHanu3 1 olleHKA pa3IMYHBIX TUIIOTE3 O MPOUCXOKICHUN YETOBEKA.
2. DTansl SBOJIONNH MPUMATOB U YEJIOBEKA, IMOCIEI0BATEIbHOCTh, HA3BaHUS U TIOJIPOOHbIE
XapaKTePUCTHUKH (3amucu 1 TabauIa)

3.
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OcHOBHBIE CBe/ICHHS:

AHTpoOnoreHe3 (0T gumpono... ¥ rped. génesis — MPOUCXOKIACHUE), POIIECC UCTOPUKO-
IBOJIIOIIMOHHOTO (POpMHUPOBAHUS (PUINIECKOTO TUIIA YETIOBEKA, IEPBOHAYATBHOTO PA3BUTHUS €TI0
TPYJOBOH AESITETLHOCTHU, PEUH, a TAKXkKe 00IeCTBa.

DBOJIOIMOHHOE 3HAYCHUE aHTPOTIOMOP(]O30B.

o VBeNIW4YeHHE Pa3HOOOPa3Us KOHTAKTOB MEXITY OCOOSIMH, YTO CIIOCOOCTBYET BBDKUBAHUIO U
aJanTanuy BCEH TPYIIBI B MEHSFOIIIUXCS YCIIOBUSIX CPEIIbI

e ®opMupOBaHHUE CIIOKHOTO HCCIIETOBATEIIHCKOTO U OPUEHTUPOBOYHOTO TIOBEICHUS,
CIIOCOOHOCTH K 0O0YUYEHHIO U TIepe0OydeHHI0, CII0KHOCTU MEKUHIUBUIYATbHBIX U IPYIIIOBBIX
CBsI3eM

e bonblas MoJABUKHOCTh KUCTH M CTOIBI 0OOecIieunsia BlIaJeHle MpeMeTaMu, pa3sHooOpasue u
OBICTPOTY CIIOCOOOB TEpeIBUKEHUS

e [IponomKuTENbHBIN MIeprol 00yUeHUsl CIOCOOCTBYET HAKOIIJICHUIO OOIIMPHON HH(OpMALIUU
Y TIOBBIIIIACT aJATUBHBIC BO3MOKHOCTH, JUTUTEIHHBIC PETIPOTYKTUBHBINA 1
MOCTPENPOAYKTUBHBIN TIEPUOJIBI YBEIHYMBAIOT BO3MOKHOCTh TIEPEIavH OTIBITA B TIOKOJICHUSIX
e ObecreyrBaeT TOYHOCTh OPUCHTUPOBAHMSI U TIEPEMEIICHHS B IIPOCTPAHCTBE, CTAHOBUTCS
BEyITIM OPTaHOM ITOTYYCHHSI M aHAIH3a HHPOPMAIHH

e CrtocOOHOCTH MCCIIE0BATh MIPEIMETHI, yIEPKUBATh U IEPEHOCUTH UX, MAHUITYJIMPOBATh UMH,
MCIIOJIb30BATh IPUPOIHBIEC TPEIMETHI C PA3IMYHOMN 11EbI0, B TOM YHCIIE, KaK OPYIus Tpyaa

¢ PazMHOXKeHNE, HE3aBUCSIIIEE OT Ce30HA T0/1a, TTOBBIIIACT BEPOSITHOCTH UMETh IIOTOMCTBO;
poxaenue 1-2 neTéHbImiel o3BOISET POAUTENSAM U IPYTHUM YWICHAM TPYIIIbI YIEISITh UM
0oJIbIIIe BHUMAHUS

KoHTpoJibHBIE BOMPOCHI

1. CuctemaTuyeckoe MoJI0KEHUE YETIOBEKA, B KAKYIO 3Py MOSBUIICS YEIOBEK.

3. CxoncTBa M pa3Iuyusl YeJIOBEKa U YEJIOBEKOOOPa3HBIX 00€3bsH.

3. Kakumu 00se3HsIMU YEJIOBEK «PaCIlJIauMBACTCs» 32 MPAMOXOKICHUE.

4. Jletn «mMayriin», 00ObSICHUTH KTO TaKHe, O YEM TOBOPUT (DaKT UX CYILIECTBOBAHUS.

5. IBwxyimue cuisl ((hakTopbl) aHTpornorenesa. [loHsTHe OMOCOIMANTBHOCTH YEIOBEKa.
6. ATaBU3MBI U PYAMMEHTBI: ONPEACIICHUE U IPUMEPBI.

IIpakTyeckoe 3ansaTue Nel2 (2gaca, 2 cemecTp)
Pasnen 6 IIpoucxoxenue yenoBeka

Tema 6.2 Yenoseueckue pacel

Iesib: TOBTOPUTH CBEACHUS O POJICTBE M SANHCTBE MPOUCXOXKICHUS YSIOBEUECKHX Pac.

3aganue:
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1.PoicTBO M €TMHCTBO MPOUCXOKICHHS YSIIOBEIECKHUX pac.

OcHOBHbBIE CBeJIeHHS:

Bce mroan 3emnu npuHaanexar Kk oiHoMy Buay — YenoBek pazymusliit (Homo sapeins).

Paca — rpynna nomynsauuii 4enoBeKa, IMEIOIIUX CXO/IHbIE HACTIEICTBEHHbIE MOP(OIOTHUECKIE
1 GU3HOIOTHYECKUE TIPU3HAKY U 00111ee Teorpaduiaeckoe MPOUCX 0K ICHHUE.

®dopmupoBanue pac npouzonuio 80 — 40 TeIc. JET Ha3aq U UMEJIO aJaNTUBHBIN XapakTep.
CoBpeMeHHBIE aHTPOTIOJIOTH HE MPHIUIA K 00IIeMy MHEHHIO O KOJIMYECTBE pac: oT 3 10
HECKOJIbKUX JIECSITKOB.

[To nanbosnee pacpocTpaHEHHON TOUKE 3pEHHsI, CYIIECTBYIOT 5 KPYITHBIX

pac: HerpoMAHAsi, MOHT0JIOH/IHASI, €BPONEOUIHASI, AMEPUKAHON/IHASL 1 ABCTPAJIONIHAS.
Kpowme Toro, cyiiecTByloT cMemIaHHbIe pacbl. B MecTax nepeceuenus apeanoB
pacripocTpaHEHHs] KPYITHBIX pac MOKHO BBIJCIIUTH NepeXoHbIe Pachl.

Pacsl [Ipuznaku I'eorpadmyeckoe
pacmpocTpaHeHue

Herpounnas TEMHBIN I[BET KOXKH; Hentpanbuas u KOxnas

TEMHBIE KypUaBbI€ UM BOJHUCTHIC

P Adpuka

BOJIOCHI;

BOJIOCSIHOM IOKPOB Ha TEJIE PAa3BUT

c11a0o;

HIMPOKUHI ¥ MaJIO BBICTYTIAFOIIUI

HOC;

TOJICTBIC FY6LI;
TCMHBIC T'J1a3a

MosrononHast CMYyTJIasl MJIU CBETJIas KOXKa; Azus (kpome FOro-3anannoit
MPsIMBIE, YACTO JKECTKUE YEPHBIE 1 1-oBa Mtocran), Cenep
BOJIOCHI;
BOJIOCSIHOM IOKPOB Ha JIMLIE U TEJE EBpasuu u CeBepHoit
pa3BUT cl1ado; AmepHKi
YIUIOIEHHOE IINUPOKOE JIUILIO C
CWJIBHO BBICTYMAIOMIMMHU CKYJIaMH;
CpenHsis HupUHa Ty0 U Hoca;
y3KHE TJ1a3a ¢ AMUKAHTYyCOM —
CKJIaJIKOW BEpXHEro BEKa,
3aKpBIBAKOLIEH BHYTPEHHHUM YTroi
riasa.
EBporneonnnas CBETJIasl WM CMYTJIasi KOXa; EBpona,
MIPSIMBIE WJIM BOJHHUCTBIE BOJIOCHI; Cesepnas Adpuka,
XOPOLLIO Pa3BUT BOJIOCSIHON TOKPOB Oro-3anannas Asus,
Ha JIUIE Y MY>XKurH (00po/Ia U yChl); m-oB HocTan

Y3KHUH BBICTYIIAIOIIUHI HOC;
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TOHKHE TyObI

AMepuKkaHOUHAS CMYyTJIasi KOXKa; Cesepnas u HOxHas
HPAMBIE YEPHBIE BOIIOCHL; ' Awmepiika
BOJIOCSTHOM TTOKPOB Pa3BUT €J1a0o;
rjia3a 4epHbIE;
JIETH POXKIAIOTCS C SIMTUKAHTYCOM; Y
B3POCJIBIX OH YaCTO OTCYTCTBYET;
«OPJIMHBIN» HOC

ABcrpanongHas KOKa CMYTJiasi, KOPUYHEBBIX ABcTpanusi,
OTTCHKOB; for n-oBa MHmocraH,
BOJIOCHI BBIOIIMECS, YePHBIC, CUIILHO | 0-Ba Menane3uu

BBITOPAOILHUE;
CUJIBHO Pa3BUT BOJIOCSHOM ITOKPOB Ha
JMLE U TEJIE Y MYXKYUH;

YEpHBIEC 171333,

MacCHUBHOE HaI0pOBkKE;

KPYIIHBIC YEJIFOCTH;

HIMPOKHE TYOBI U HOC

KOHTpOJ’IbHLIe BOIIPOCKHI:

1. Onpenenenne u NpuU3HaKKU pac (MIOBTOPUTH OIPE/IETICHUE BUIA).
2. Pacusm, ero HECOCTOSITETbHOCTb.

IIpakTuyeckoe 3ansitue Nel3 (2uaca, 2 cemecTp)

Pa3pnen 7 OCHOBBI SKOJIOTHUH.

Tema 7.1 Dxonorus — Hayka 0 B3aWMOOTHOIICHUSIX OPraHU3MOB MEXy cO00il 1 OKpYyKaroIieit
cpenoi.

Heanb: onucanue Bua Mo MophoI0rudecKoMy MPU3HAKY, ONPECIICHHE MPUCITOCOOIEHHOCTH
OpPTaHU3MOB K Cpe/laM OOUTaHUs, OCYITIECTBICHUE aHAIN3a U OIICHUBAHUE THUIIOTE3
MIPOUCXOXKICHUS KU3HU U YEIOBEKa, OMMCHIBAHUE AaHTPOIIOT€HHBIX N3MEHEHUN €CTECTBEHHBIX

06’LCKTOB, PCHICHUC SKOJIOTUYCCKHUX 3a/1ay.

3amanue:

1.Onrcanue aHTPONIOreHHBIX U3MEHEHHI B €CTECTBEHHBIX MTPUPOIHBIX JIaHmadTax cBOei MECTHOCTH.

2.

OcCHOBHbBIE CBeIeHHUS:
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MonudukanroHHas I3MEHYMBOCTh BO3HUKAET B OTBET HAa M3MEHEHUE YCIOBUN OKpYXKarolen
cpenpl. OHa He OecnpenenbHa. Jluamnas3oH, B Ipeaenax KOTOPOro OJIMH U TOT K€ T€HOTHUIL
CHOCOOEH JaBaTh pa3In4YHbIe (PEHOTHUIIBI, TTOTYYNII Ha3BaHWE HOPMBI pEaKkIMy. JTa BeIHIUHA
orpeziesieHa TeHOTUIIOM M 3aBUCUT OT BaXKHOCTH MPU3HAKA B KU3HEEATEIIbHOCTH OpraHu3Ma.
VY3Kkas HOpMa peakiuu CBOMCTBEHHA (PU3HOIOTHUECKUM MTPU3HAKaM (BeJIMYMHA U CTPOCHUE
OpraHoB), a LIMPOKas HOpMa PEaKIMK NPUCYIIa KAUECTBEHHBIM U KOJIMYECTBEHHBIM IIPU3HAKAM

(pa3mep TUCTHEB, LIBET LIEPCTH).

[Tpu uccrenoBaHUHM KOJMYECTBEHHBIX TPU3HAKOB U3 HAOIIOJaEMbIX OOBEKTOB COCTABIISIOT
BapualMoHHbIN pad. [Ipu coctaBiennu psaa nydaeMble 0COOM pacroiararoTcs APYrT 3a IPYroM
B MOPSIIKE BO3pACTaHUS WK YObIBAaHUS 3HAYCHHS U3y4aeMoro MpHU3HaKa.

Benuunny n3ydyaeMoro nprsHaka Ha3bIBalOT BapuaHTON. Ynciao ocobeil, COOTBETCTBYIOMIMNX
KaX/10}1 BapraHTe, Ha3bIBAIOT YaCTOTOM BCTPEUaeMOCTH BapUAHTHI.

Fpa(bnqecxoe BBIPAXXCHHUEC N3MCHYUBOCTHU IIPU3HAKA, OTPAXKAIOIMICC KaK padMax Bapualliu, TaK U
YaCTOTy BCTPECUYACMOCTHU OTAC/IbHBIX BAPUAHT, HA3BIBAIOT BapI/IaIII/IOHHOfI KpHBOfI.

Bce xuBnie cynieCTtBa ONTUMaJIbHO HpI/ICHOCO6J'IeHLI K CBOUM YCJIOBUAM CPCIbI obuTanus.
HpI/ICHOCO6JIeHHOCTI) IMMOBBIIIACT MIAHCBI OPTaHU3MOB Ha BBDKMBAHHUEC U OCTABJICHUC ITIOTOMCTBA.
HpI/ICHOCO6J'ICHI/IH 3aTparuBarOT BHCIIHNEC U BHYTPCHHUC ITPU3HAKN CBOMCTBa OpraHu3MoB,
0COOCHHOCTU PAaSMHOXCHUA U ITIOBCACHUS.

KoutpoabHbie Bonpochl:

1. CoBpeMeHHOE OnpeieNIEeHne HayKU SKOJIOTUS - 3TO:

1) yueHue o gomMe, )KUITUIIIE;

2) HayKa O B3aMMOOTHOIIICHUSX JKUBBIX OPTaHU3MOB MEXKY COOOM M OKpYKAIOIIEH Cpeoi;
3) dbyHIaMeHTanbHas HayKa O IPUPOJIe, SBJISIONIASsICS KOMIIEKCHON U 00beANHSIIONIas 3HAHUE
OCHOB HECKOJIbKUX KJIACCUYECKUX €CTECTBEHHBIX HAYK.

2. buoneHTprueckoe MUPOBO33PEHUE ITO:

1) B IEHTp IPUPOIBI U MUPO3JIAHUS CTABUT YEIOBEKA;
2) paccMaTpHUBaeT YeJIOBEKa KaK 4acTh MPUPOJIbI;

3) UEHTPOM H LIEJIbIO )KM3HU CAMOTO YeJIOBEKa CTABUT TOTATUTAPHYIO COLIUATBLHYIO UITH
MIPOM3BOJICTBEHHYIO CHCTEMY;
3. Kakoii u3 METOA0B 3KOJIOTHYSCKHX HUCCIICIOBAHUN IBIISCTCS OCHOBHBIM, ITO3BOJISECT
MCCJIEIOBATEIIO, TI0 BOBMOKHOCTH, HE BMEIITUBASICh B €CTECTBEHHBIN X0/ COOBITHIA, CyTUTH 00
HMCTUHHOM XapaKTepe N3y4aeMoro siBJICHUs?

1) sKCIEpUMEHT;

2) MOJIETMPOBAHNC;
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3) HaOr0IeHNE B NCKYCCTBEHHBIX YCIIOBHUSX;

4) HaOJI0/IEHUE B €CTECTBEHHBIX YCIOBUSX.

IpakTnyeckoe 3ansitue Nel4 (2uaca, 2 cemectp)

Pa3gen 7 OCHOBEI YKOJIOT'HH.

Tema 7.2 Buochepa — riobanbHast SKOCHCTEMA.

IeJsib: TOBTOPUTH CBEACHUA O OHochepe.

3apanue:

1.CpaBHUTEIBHOE ONMCAHKE OQHOM U3 €CTECTBEHHBIX IPUPOMHBIX CUCTEM (HAIIPUMEP, Jeca) U KaKOi-

HUOYIb arPOIKOCUCTEMBI (HapUMep, MIIEHHYHOTO OIS ).

2.

OcHOBHBIE CBEICHHUSA:

buocdepa — rimobdanpHas 3KkocucTeMa. MHOTOYHCIICHHBIC YKOCUCTEMBI HAIIICH TUTAHETHI HEe
U30JIMPOBAHBI IPYT OT Apyra. [lake MeXay OYeHb Pa3HBIMH WIH OYeHb YIaIEHHBIMU
coo011ecTBaMU MPOUCXOAUT IOCTOSAHHBIA OOMEH KUBBIMH OpraHU3MaMHU, OPraHUYECKUMHU U
HEopraHu4ecKuMH BeuiectBamMu. [lepenéTHpie NTHIIBI CIOCOOHBI COBEPIIATh CE30HHBIE
MUTPAIHY Ha PACCTOSIHUS B COTHH KHJIOMETPOB. [Ipr 3TOM B IETHHI CE30H OHU SIBIISIOTCS
3BEHBSIMU THIIEBBIX LIENEH OJTHOTO OMOTEOIeH03a, a C HACTYIUIEHUEM OCEHHU TIepesIeTaloT B
Oosee TEMIBIE MECTA U TaM BKJIFOYAIOTCS B MUILEBYIO CETh HOBOW AKOCHUCTEMbI. POXKIEHHBIH B
Ipy1y FOJI0BACTHK, IPEBPATHBILUCH B JIATYILKY, BHIOUPAETCs HAa CYLTy M CTAHOBUTCS 3JIEMEHTOM
Ha3eMHOT0 OroreoreHo3a. Bee skocrcTeMbl B3aMMOCBSI3aHBI M B3aUMO3aBUCHMEI. [10CTOSTHHBIH
0OMEH BEUIECTBOM U DHEPTHUEH, MPOUCXOAAIINA MEX/y HIMH, TIO3BOJISIET HAM PacCMaTpUBATh
BCE JKUBBIE OPTaHU3MBbl 3eMJIM U CpeAy UX OOMTaHUS KaK €IMHYIO ITT00AbHYIO SKOCHCTEMY —
o6uochepy. buocghepa — smo ocobas obonouka 3emnu, cocmas, CmpyKmypa u dHepeemuKa
KOMOPOIL ONpeoensitomcs COOKYNHOU 0esimelbHOCMbIO JCUBLIX OP2aAHUIMO8. Mnaue ModcHo

cKaszanivb, 4ymo 6uocd)epa — amo obracmo pacnpocmpanerust JICU3HU Ha Hawel niareme.

B ctpykType 6uochepsr BepHanckuii BbIIESAT CEMb BUIOB BEUIECTBA, YETHIPE U3 KOTOPHIX
SBJISIFOTCS. OCHOBHBIMH

1. ’XKMBOE BEIIECTBO — COBOKYIHOCTB BCEX KMUBBIX OPIraHU3MOB (KUBOTHBIX, PACTEHUH,
rpuboB, MUKpOOpPraHu3moB) (puc. 152);

2. OHOreHHOE BEUIECTBO — OPraHHO-MUHEPAIbHbIE IPOAYKTHI, CO3JaHHBIE B PE3YJIbTaTe
YKU3ZHEJEATEIIbHOCTH OpraHu3MOB (He(pTh, KAMEHHBIH yToJib, Ta3, TOpd, U3BECTHIKU U
ap.) (puc. 153);

3. KOCHOE BEILIECTBO — BEIIECTBO, KOTOPOE 00pazyercs 6e3 ydacTHsl )KUBBIX OPraHU3MOB
(ropHBIE TOPOABI, SBISIFOIINECS PE3YJIBTATOM BYJIKAaHUYECKON AESITEIbHOCTH,

25



06pa3OBaHI/ISI, BO3HHKAIOMIUC BCJICACTBHUC I'COTCKTOHNYCCKUX MMPOUCCCOB — ABUKCHUA
autochepHbIx THT) (puc. 154);

4. OMOKOCHOE BEIIECTBO — BEIECTBO, KOTOPOE CO3/1AaETCS B PE3YyIbTATE COBMECTHOM
JeSITeTbHOCTH KHBBIX OPraHU3MOB M aOMOTEHHBIX MTPOIECCOB (ITOYBA, WiI, aTMOchepa 1

ap.)
KoHTposbHbIE BONIPOCHI:

1.ITouemy O6rocdepy MOKHO Ha3BaTh II10OATBHON SKOCHCTEMON?
2.Kakue ocHOBHBIE TPU3HAKN OHMOC(hEphI Kak rI100aabHON AIKOCUCTEMBI?
3.Yrto crocoOCTBYyeT moAIep:KaHuio paBHOBecUs B Onochepe?

4.Yro Ouocepa BkItoYaeT B ceOs?

IpakTnyeckoe 3ansitue Nel5S (2gaca, 2 cemectp)

Pa3znen 7 OCHOBBI 9KOJIOTHH

Tema 7.3 buoctepa u uenoBex

Ilesib: TOBTOPUTH CBEACHUS O HCKYCCTBCHHON SKOCHCTEMBI.

3ananue:

1.CocraBieHue cxeM Tepeaus BEMIeCTB M SHEPTUH 110 IETSIM MMUTAHKS B TIPUPOTHOM SKOCHCTEME U B
arporeHose.

2. Onmcanue U MPaKTUIECKOE CO3/IaHNE UCKYCCTBEHHOM 3KOCUCTEMBI (TIPECHOBOIHEBIN aKBapUyM).

3. Penrenue 3K0JIOMMYECKUX 3a/1au.

OcCHOBHbBIE CBEJIEHUS:

buocdepa cocTout U3 ABYyX KOMIIOHEHTOB:

e OMOTHYECKOI'O HJIHU KHBOIO;
e A0MOTHYECKOTO WX HEXUBOTO.

JKuBas u HexxuBas Matepust 6Mochepbl OCYIIECTBISIOT KPYTOBOPOT BELIECTB U BIUSIOT APYT Ha
npyra. bnarogaps reoxuMHuecKUM U KJIMMaTHYeCKUM (pakTopaM Ha 3eMJie 3apOoriiach KU3Hb.
B 10 k€ Bpems1 )KHBbIE OPraHNU3Mbl OKa3bIBalOT BIMSHHUE HA HEKUBYIO MaTEpUIO, U3MEHS
penbed, reonoruueckue ciaou, armocepy. YenoBeuecTBo TakKe OKa3bIBAET BIUSHUE HA KUBbIE
OpraHU3MBbl U HEXKUBYIO IPUPOAY.

B3anmopneiicTBue yesoBeka u Onocepbl HMeeT /IBe CTOPOHBI:

e  OHOJIOTHYECKYIO;
e  COLHMAIBHYIO.

C O6uonornYecKoi TOUKH 3peHHsI B3aMMOOTHOIICHHUS YeJI0BEKa M MPUPOJIbI HE BHIXOAAT 32 pPaMKU
noTpebyeHust 3Heprun. YenoBeuecTBo, HECMOTPS Ha Pa3BUTHIN pa3yM, KaK U BCE KUBbIE
OpraHU3MBbl, Hy’KIA€TCsS B OCHOBHBIX IPUPOAHBIX pecypcax:

e BOJIE;
e BO3JYyXE;
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e TIHUIIIC.

Jlist ocymiecTBIIeHUs METab0IM3Ma KaX/IbIi IeHb HEOOXOUMBI BOJIa, KUCIIOPO/I, MUTATEIhHBIC
BeniecTBa. byayun rereporpodamu 1011 HaIPSIMYIO BO3JCHCTBYIOT HA YHCICHHOCTh Y KUBBIX
OpPraHU3MOB M KPYTrOBOPOT BEIIECTB B IPUPOJIE.

KoHTposbHbIE BONIPOCHI:

1.Kakyto pons urpaer Ouocepa B Ku3HH yenoBeka?
2.Kak Bnusier Ha yenoBeka ouocdepa?
3.Kak genoBek u3menwmi ounochepy?

4.Kaxk cenbCKOXO03sHCTBEHHAs ICITeILHOCTD YeIIOBEeKa BIIHsICT Ha Onochepy?

IpakTnyeckoe 3ansitue Nel6 (2uaca, 2 cemecTp)

Pa3zgen 8 buonuka.

Tema 8.1 Bronuka Kak 0JJHO M3 HANPABICHHUI OHOIOTHH H KHOCPHETHKH.
Ienb: MOBTOPUTH CBEACHUS

3aganue:
1.

OcHOBHbBIC CBeIeHUSA:

buonuka - npukinaaHas Hayka 00 HCIIONb30BAHUH MMPAKTUIECKON JeSITeIbHOCTH YeNIOBEKa B
KaueCcTBE MOJIEJICH /I KOHCTPYUPOBAHUS COOPYKEHUN U MEXaHU3MOB HanboJiee yaauHbIX
MPUCTIOCOOICHHI KUBBIX OPTaHU3MOB K Cpe/Ie UX OOUTaHMUS.

buonnka — HanpaBneHHe B HAYKC U TCXHHUKE, LICJIb KOTOPOI'O — UCIIO0JIb30BATh OnoJIOrnYecKue
SHAHUA JJId pCHICHUA MHKCHCPHBIX 3aa4 U Pa3BUTUA TCXHHUKH. HpaOTHOM OMOHMKM CUUTAETCS
.HGOHap,I[O Ja Bunuu. Ero YCPTECIKU U CXCMBI JICTATCIIBHBIX allllapaTOB OCHOBAHbI HA CTPOCHUU
KpblJla IITUIBI.

OcHoBHbBIC HanpaBJIeHUsI padoT:

- OCHOBHBIE HanpaBieHUs paboT 110 OMOHUKE OXBATHIBAIOT CIIETYIOLIUE TPOOJIEMBI:

- U3y4YEHHUE HEPBHOM CUCTEMBI YEJIOBEKA U )KUBOTHBIX U MOJEIMPOBAHUE HEPBHBIX KIETOK
(HEpOHOB) M HEUPOHHBIX CETeH sl TalbHEHUIEro COBEPIICHCTBOBAHNUS BEIUNCIUTEIbHOM

TEXHUKU U pa3pabOTKU HOBBIX 3JIEMEHTOB U YCTPOICTB aBTOMAaTHKHU U TEJIIEMEXaHUKU
(HelipoOMOHUKA);

- UCCIIE/IOBAaHHUE OPTaHOB YYBCTB U IPYTUX BOCIPUHUMAIOIINX CUCTEM YKHBBIX OPTaHU3MOB C
ENIBI0 Pa3paObOTKU HOBBIX JITATYMKOB M CUCTEM OOHAPYKEHHUS;
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- UI3YUCHHUC MIPUHIUIIOB OPUCHTAIIUHU, JIOKAIIUN U HABUTALIUW Y PA3JINYHBIX )KUBOTHBIX JJIA
HCIIOJIB30BAHHUA 3THUX INPUHIOUIIOB B TCXHUKCE,

- HCCJICAOBAHHUC MOp(i)OJ'IOFI/I‘IeCKI/IX, (bHSI/IOJIOFI/I‘IGCKI/IX, OHMOXHMUYECKNX 0COOEHHOCTEH JKHUBBIX
OpTraHru3MOB IJI BBIABUKCHHUA HOBBIX TCXHUYCCKUX U HAYYHBIX Hﬂeﬁ.

2. OcHOBHBIE cpe/ibl :KM3HM OPpraHu3mMoB. Cpena oOuTaHus — BCE, UTO OKPY)KAeT OpPraHu3M
(momymsiuio, cCOOOIECTBO) U BO3/eiicTBYeT Ha Hero. Ha 3emiie cyliecTByeT ueThipe cpebl
0o0uTaHMs, OCBOCHHBIE U 3aCEJICHHbIC OpPraHU3MaMU:

HazeMHO — Bo3yliHas cpeia — camast CIoKHast JJis KU3HU; Cpella KOHTPACTOB: PE3KUX
KOJICOAHUH TeMIIEpaTyp, CMEHBI IIOTOAHBIX YCIOBUH, HEPABHOMEPHOT'O pacIpeeIICHHs CBETa U
BJIAry, OTJMYaeTcsi o0minreM Bo3ayxa. OpraHu3Msl, HaCEIAIOIINE HA3eMHO-BO3IYIIHYIO CpEIy —
a’POOHOHTHL.

[TouBeHHas cpefia — ATO PHIXJIbII MOBEPXHOCTHBIN CIIOM, epepaboTaHHBIN AESITETbHOCTHIO
KHUBBIX CYIIECTB M BO3JICHCTBHEM KIMMAaTH4YEeCKUX (pakTopoB. Cpena mpoHU3aHA IOPaMH,
COJIep>KalllMH BIIary BO3[yX. B Hee mocTynaioT: oTMepIiasi pacTUTeNbHas Macca, TPYIIbI
MEJIKUX JKUBOTHBIX U BCEBO3MOXKHBIC BBIJICIICHUSI OpraHiu3MOB. OpraHu3Mbl, HACEISIONIUE TIOYBY
— 31ad0OHOHTHI (T€OOMOHTHI).

BopHas cpena — MUpOBOI OKeaH, IPEeCHbIE BOJOEMBI U TIOA3EMHbIE BOJBI. Y CIIOBHSI )KU3HU 3/1€Ch
OTIPEACIAIOTCS XUMHUYECKUMHU U (PU3MYECKUMU CBOMCTBAMH BOJIbI: €€ TNIOTHOCTHIO, OOJIBIION
TETIOEMKOCTBIO, BEICOKOH TEIUIOMPOBOAHOCTHIO, PACTBOPECHHBIMH COJISIMH U T'a3aMHU, CUIIbHBIM
norjiouieHue ceera. Konebanus remmepatrypsl He Belukd. OpraHu3Mbl, HACEISIONINE BOJHYIO
cpeny — TUAPOOUOHTHI.

OpranusMeHHas cpejia — CaMU JKUBbIE OpraHu3Mbl. OHU HCTIONB3YIOTCS IPYTHUMH BHJIAMU, KaK
MECTO KHM3HU ¥ KaK NCTOYHUK MUIIEBBIX peCypcoB. JJaHHYIO Cpelly OCBOWIIN MTApa3UThl U
CUMOMOHTHI(TTONIE3HBIE COXUTENH). Oco0u, )KUBYIIHE Ha TOBEPXHOCTH OPTaHU3MOB —
AK300UOHTHI, @ BHYTPH OPTaHU3MOB — YHJIOOHUOHTHI.

KounTtpoabHbie Bonpochi:

Kaxnomy TepMHHY, yKa3aHHOMY B JIEBOM KOJIOHKE, TIOAOEPUTE COOTBETCTBYIOIIEE EMY
OIIpEZICIICHUE B MPABOM KOJIOHKE.

1. buonuka a. Otnen 6uopu3uKu, UCCIEAYIOIUN
MeXaHUYeCKHEe CBOMCTBA KUBBIX TKaHEH, OpraHOB
Y OPTaHU3MOB B IIEJIOM.

2. Dxonokauus 6. CBOICTBO HEKOTOPBIX KUBOTHBIX
OpPHEHTHPOBATHCS Mpu oMoty CoJHIIa, 3BE3T 1
MarHUTHO-CHJIOBBIX JIMHUH 3eMiTu.

3. CnocoOHocTh K HaBuranuu B. CnocoOHOCTB psiJia BOAHBIX OPraHU3MOB
TeHEepUPOBATH U BOCIIPUHUMATD 3JIEKTPHUUECKUE
TOJIS.

4. buomexanuka r. Pa3nen Ouonoruu, uzydaromuit CTpykTypy 1
KU3HEIEATEIIBHOCTb OPraHU3MOB C LIEIIBIO
HCIIOJIb30BaHHUS BBISIBJICHHBIX 3aKOHOMEPHOCTEN B
pELICHUU UHKEHEPHBIX 3a7a4 U JUIs [IOCTPOCHUS
TEXHUYECKUX CHCTEM, CXOIHBIX 110
XapaKTEPUCTUKAM C KUBBIMU OpraHU3MaMHu.
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5. DnexTpuueckas 1. Criocob opueHTaluy B IPOCTPAHCTBE
aKTHBHOCTh HEKOTOPBIX )KHBOTHBIX, OCHOBAaHHBIN Ha aHAJIH3E
OTPaKEHHBIX 3BYKOBBIX BOJIH.

OtBetel: 1-;2-;3-;4-;5-.

IIpakTnyeckoe 3ansaTue Nel7 (2uaca, 2 cemecTp)
Pa3zgen 8 buonuka.

Tema 8.2 broTexHONOrNU B )KA3HU KaXKIOTO.
Iesib: TOBTOPHUTH CBEACHUS O HAYYHBIX JOCTHKEHHUSX B Pa3IMYHBIX 00JIACTSX.

3aganue:
1.Ananu3 uHMOpMAaLUU O HAYYHBIX JOCTHXCHHUSIX B O0JIACTH TEHETUYECKUX TEXHOIOTHUH, KIIETOUHOU

HMHXCHCPHHU, IMTUILICBBIX OHMOTEXHOJIOT U,
2.IlmpencraBieHne pe3ynbTaTOB PEMICHNUS (BRICTYIUICHHE C MPE3eHTAIeH )

OcHOBHBIE CBeICHHSA:

burorexHoorus B COBpEMEHHOM MEIULIMHE

buortexHonorus, kak Hayka, 3apeKOMeH/joBaja ceds B KoHIle XX Beka, a MMEHHO B Hauyane 70-x
rosoB. Bce Hauanoch ¢ reHETUYECKON MHKEHEPHS, KOT1a YYEHbIE CMOTJIN IIEPEHECTH
TeHeTUYECKUI MaTeprail U3 OJJHOr0 OpraHu3Ma K Apyromy 0e3 oCyIIeCTBIECHHUS MOJOBBIX
nporeccoB. st aToro 6s1a ncnoib3zoano pexkomOouHanTHas JJHK unu p/IHK. Takoit meton
MIPUMEHSETCA U1 U3MEHEHMS WIH YIIYYILIEHNs ONPENCICHHOIO OPraHu3Ma.

broTexXHOIOrMY B COBPEMEHHON HayKe

broTexHOI0rNH B COBPEMEHHOM HayKe HECET OTPOMHYIO II0JIb3Y. 33 CYET OTKPBITUS T€HHOM
MH)XEHEPUH CTaJI0 BO3MOKHBIM BBIBE/IEHUSI HOBBIX COPTOB PACTEHU U MOPO/] )KUBOTHBIX,
KOTOpBIE ITPUHECYT I0JIb3Y CEIBCKOMY XO3SIICTBY.

buorexnonorus HCOGXOI[I/IMa JJIs1 TIOBBIIICHU A HC(I)TCOTI[B."II/I HC(I)TSIHLIX miactoB. Hanboiee
Pa3BUTHIM HAITPABJICHUEM ABJIACTCA MCIIOJIB30BAHUC OMOTEXHOJIOTHH B DKOJIOTHHI JJIs1 OYUCTKH
MMPOMBIINIJICHHBIX U OBITOBBIX CTOYHBIX BOI.

Harnsgnas onoTtexHoyorus. ['eHHas ¥ KileToYHas HWHXXCHCPUA

['eHeTnyeckas U KJI€TOUHAsI MHXEHEPHUS B COUYETAHUU C OMOXUMHEN — 3TO OCHOBHBIE CEPDI
COBPEMEHHOM OMOTEXHOJIOTHH.

Knerounas HWHXXCHCPUS — BbIpalllTUBAHWEC B CIICHUAJIBHBIX YCJIOBHUAX KICTOK PA3JIMYHBIX ) KHUBBIX
OpraHu3MOB (PacTeHUH, )KUBOTHBIX, OaKTEepHil), pa3HOTO POJia UCCIEAOBAaHUS HAJ HUMU
(xoMOMHAaITSI, U3BJICUCHUE WITH TIEPECaIKa).
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CaMoll ycnemnHon cunTaeTcs KIeTo4YHas HHXeHepus pacteHui. Ilpyu momouy kineTouHoi
WH)XCHEPUU PACTEHUH CTalI0 BO3MOKHBIM YCKOPEHHE CEIEKIMOHHBIX ITPOLECCOB, YTO MO3BOJIAET
BBIBOJIUTH HOBBIE COPTA CEIbX03 KyNbTYp. Tenepp BbIBEAEHHE HOBOT'O COPTa COKpaTUiIoch ot 11
JeT 1o 3-4.

['enetnyeckas (UM reHHas) MHKEHEPUS — OTIENl MOJIEKYJISIPHOM OHMOJIOTUH, B KOTOPOM
3aHUMAIOTCSI U3YUYEHHUEM U BBIJICJICHUEM T'€HOB M3 KJIETOK KUBBIX OPTaHU3MOB, MOCIIE YEeTO HaJl
HUMU MPOBOAATCS MAHUMYJISIUH JIJIS TOCTHKEHUS onpeiesieHHOM 1enu. [ maBHbIMU
WHCTPYMEHTAMH, KOTOPBIC UCIIOIB3YIOTCS B TCHHON WHXKEHEPHH, SBISIOTCS (DEPMEHTHI U
BEKTODBI.

KonTposbHbIe BONpoOCHI:

1.YTo n3yuaet OMOHHMKA TPUMEPHI?
2.YTo n3yyaet OMOHHMKA KPaTKO?
3.Yrto Takoe TeopeTrueckas OMoHuka?

4.Yto Takoe OMOHMKA B MeuIIHE?

Nudpopmanuonnoe odecrneyenue o0ydeHns
[lepeuenp pekoMeHIyeMbIX Yy4eOHbIX u3aaHui, HHTepHeT-pecypcoB, JAOMOJHUTENIbHOMN
JIUTEPaTyphl

OCHOBHBIC HCTOYHHUKHU:

1. Bepxomennesa, 0. I1. buonorus : yueGnoe mocobue mis CIIO / 1O. II. Bepxomenuea. —
CaparoB : [IpodobpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr :
anekTpoHHblt // Ludpooit obpazoBarensHblii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91854.html (nata o6pamenus: 24.03.2023). — Pexum gocryna: amis
asropusup. [lons3oBarenen

2. KypOatoa, H. C. Obmas Guomnorus : yuebHoe nocobue ans CIIO / H. C. Kypbarosa, E. A.
KoznoBa. — Capatos : Hayunas kuaura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Tekcr :
anekTpoHHblt // Ludpooit obpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87078.html (nara obpamenus: 24.03.2023). — Pexxum noctymna: amis
asropusup. [lonp3oBarenen

3. Tynskosa, O. B. buonorus : yaeonuk myist CI1O / O. B. TynsikoBa. — Capatos : [IpodoOpa3oBanue,
2020. — 450 c. — ISBN 978-5-4488-0746-6. — Tekcrt : snekrponHsiii // Iludposoit
o0pazoBaTenbHBIN pecypce IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/105785.html (maTa o6pamenns: 24.03.2023). — Pexxum noctyma: mms
asropusup. [lons3oBarenen

HOHOJ’IHI/ITeJ'IBHI:;Ie HUCTOYHUKU.

1. Awmocos, I1. H. buonorus xuBoTHBIX : yueOHOE mocoowue / 1. H. Amocos, E. 1. Uymacos. — 2-¢ u3a.
— Canxr-Ilerepoypr : KBaapo, 2021. — 120 ¢. — ISBN 978-5-906371-20-1. — TekcT : 2JI€KTpOHHBIN
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/l UudpoBoit  obpazoBatenpHbIi  pecypc PR SMART : [caiit]. —  URL:
https://www.iprbookshop.ru/103076.html (mata oOpamenwus: 24.03.2023). — Pexxum moctyma: amns
apTopusup. [lonws3oBareneit

Enucees, A. I1. Anatomusi U (pU3MOIOTHS CEINbCKOXO3AHCTBEHHBIX KUBOTHBIX : yueOHUK it CI1O /
A. I1. Enucees, H. A. Cadonos, B. U. boitko. — 5-¢ uza. — Cankr-IletepOypr : KBagpo, 2021. —
456 c.— ISBN 978-5-906371-26-3. — Texkcr : anekTponHsbIit // LludpoBoii oOpazoBaTenbHbBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/103075.html (mara oOpamenus:
24.03.2023). — Pexxum pocryna: s apropusup. [lonb3oBaTeneit

Kynuesa, E. A. Bo3pactHas ¢usuonorus u ruruena : yuebnoe nocooue / E. A. KynueBa. — MuHCK :
PecnyOnukanckuii MHCTUTYT npodeccuoHanbHoro oopaszoBanus (PUIIO), 2021. — 232 ¢. — ISBN
978-985-7253-40-1. — Tekcr : anexkrponuslit // Lludpooit o6pazoBatensHbiil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/125446.html (nata obpamenus: 31.10.2022). — Pexum
nocryna: st apropusup. [lonp3oBareneit

. SlpomeBuu, C. II. AHaToMHsI HEPBHOW CHCTEMBbI U OpraHOB 4YyBCTB : yueOHoe mocobue / C. II.
Spomesuy, FO. A. I'yceBa. — 2-e u3a. — MuHck : Beiusiimas mkoina, 2020. — 152 ¢. — ISBN 978-
985-06-3287-6. — Texkcrt : anekrponnsiii // Ludposoit obpazosarensubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/119958.html (nata obpamenus: 24.03.2023). — Pexum
nocrtyna: qys apropusup. [lonb3zoBareneit

CrapkoB, B. A. 3oonorus O6ecno3BoHouHbIX. [loamapctBo OnHOKIETOYHBIE >KUBOTHbBIE, WM
[Tpocreiimme (Protozoa) : yuebnoe nocodue st CI1IO / B. A. Crapkos ; mox penakuueit H. 10. Benbi.
— CapatoB : Ilpodobpazoanue, 2020. — 123 ¢. — ISBN 978-5-4488-0666-7. — TekcT :
atektpoHHblt  //  Iludposoit obOpasomatenbHblii pecypc IPR - SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91866.html (mata oGpamenus: 24.03.2023). — Pexum noctyma: st
aBTOPH3UP. MOJIb30BaTeNeH

HWHTEpHET HCTOYHUKM:

www.elementy.ru — caiT « 11€MEeHTbI OOJIBIIION HAyKH. DHIIUKIOMEIMSI»

http://ru.wikipedia.org/wiki - UuTepHeT-s3H1IMKIONENUS testpilot.

http://www.nkj.ru — calfT )xypHana «Hayka u 5KU3HBY.

http://www.znanie-sila.su — caliT )xypHaia «3HaHHE — CHIIay.

http://www.popmech.ru — caift xypHana «[lonysisipHas MexaHHKay.
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