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1. lHosicHuTEILHASA 3aIMCKA

JlaHHblE METOOMYECKHE YKa3aHMs NpeJHa3HA4daroTCsl JJIsl OKa3aHUs IOMOIIM CTYJEHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX paboT o yueoHoi nucruminae O/l 13 buomnorus.
Metoauueckue yKa3aHus IPU3BaHbI PEIINUTH CIECIYIOIINE 3aJaUn:

— OCBO€HHME O0YyYarOIIMMHCSI CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHUSIX,
YUYEHMUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, FMIIOTE3aX, MIpaBuilaX, CIyKallux
OCHOBOH 17151 GOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOMI
KapTHHE MHpPA; O METOJaX HAYYHOTO MO3HAHUS; CTPOCHUN, MHOTOOOpa3uu 1
OCOOEHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHSI OPraHU3alIMH; BBIJIAFOIINXCS
OTKPBITHUSIX U COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHHU;

— (opMupoBaHHEe y OOyUJarOMIUXCsI MO3HABATEIIbHBIX, HHTEJUICKTYaJIbHBIX U
TBOPYECKHUX CHOCOOHOCTEHN B MpoLlecce aHaIu3a JaHHBIX O My TAX
pa3BUTHA B OMOJOTUM HAayUYHBIX B3IJISII0B, UAEH U MOJIXOJI0B K U3YyUECHUIO
JKMBBIX CHCTEM Pa3HOI'O0 YPOBHSI OpraHH3alluu;

— CTaHOBJICHHE Yy OOyYJarOIIUXCsT 00 KyIbTyphl, PyHKIIMOHATBHON
IpaMOTHOCTH, pa3BUTHE YMEHUUN OOBSACHSITh U OLICHUBATH SIBICHUS
OKPY>KaIOIIEer0o MUpa KUBOM MPUPOAbl HA OCHOBAaHUM 3HAHUM U ONbITA,
MOJIYYEHHBIX IIPU U3YUYECHUU OUOJIOTHH;

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

— BOCHHUTaHHUE YOSKAEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHUBOI
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOLICHUSIK HEl, COOII0AeHUS
STUYECKHUX HOPM IIPU MPOBEJICHUU OMOJIOTHUECKHUX HCCIICIOBAHUN;

— OCO3HaHHME LIEHHOCTH OMOJIOTMYE€CKNX 3HAHUM JIJIsl TIOBBIIIIEHUS] YPOBHS
9KOJIOTHYECKON KYJIbTYPBhI, 1151 (POPMUPOBAHUSIHAYUHOT'O
MHPOBO33pEHUS;

— NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MMOBCEHEBHOM >XU3HU
JUIs1 OLIEHKH MOCJIEACTBUNA CBOEU NEATEIIBHOCTH 110 OTHOLIEHUIO K
OKpYy2Karolleil cpesie, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBAaHUE U
cobGroeHue Mep NpopUIaKTUKU 3a00JIeBaHUM.

Lesb NpakTHYeCKUX 3aHATHH - TOMOYb OOYUYaIOIIMMCS B YCBOEHUH BOIIPOCOB TEOPHH, B
PUOOPETEHUU UM HEOOXOIMMBIX HABBIKOB JIJISl CAMOCTOSATEILHOTO U3YUEHHS
NEPBOMCTOYHUKOB, HOPMATUBHBIX aKTOB, y4eOHON JIUTEPATYphl, B 03HAKOMIICHUH C
MOHOTpadUsIMU U APYTUMHU HAYYHBIMU PaOOTaMHU IO TUCUUIUIMHE.

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

Tema 2.1. Xumudeckast opraHu3anus KIETKH.
Ileab: MOBTOPUTH CBEACHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu KIETOK.
3amanue:

1.Kparkas ncropust U3ydeHHs KIETKH.
2.XUMHYECKasi OpraHU3aIus KIETKH.
3.IlpencraBieHne yCTHBIX COOOIIECHHI ¢ Mpe3eHTaLUeH, MOATOTOBICHHBIX 110 MEPEUHIO

HCTOYHHKOB, pPCKOMCHIOBAHHBIX IIPCIIOJABATCIICM.



OcHOBHBIE CBEICHHS:

Xumuueckasi OpraHu3alus KJIETKU — COBOKYITHOCTh BCEX BEILIECTB, BXOSIINUX B COCTaB KIJIETKH.
B cocTaB kiieTku BXOAUT OOJIBIIIOE KOJIMYECTBO XMMUYECKUX 3JIeMeHTOB [lepuoanueckoit
CHUCTEMBI, U3 KOTOPBIX 86 MOCTOSHHO MPUCYTCTBYIOT, 25 HEOOXOIUMBI JIJIsi HOPMaJIbHON
JKU3HEACSITSIIBHOCTH Opranu3ma, a 16—18 u3 HuX abCOIOTHO HEOOXOUMBI.

KounTtpoJibHbIe BONPOCHI:

1.IIpuBeauTte nmpruMepsl OMOIOTUYECKOM POJTU XUMUYECKUX JIEMEHTOB.
2.Kakue oprannueckue BeIiecTBa BXOAAT 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 QyHKINUU KIETKH.

Lleab: MOBTOPUTH CBEACHHS O CTPOCHHE U (DYHKIIUU KIETKH.

3ananue:

1.JHK — nocutens HacneACcTBEHHON MH(GOPMAITIH.

2.IlpencraBneHue YCTHBIX COOOIIECHU ¢ Mpe3eHTalMEeH, TOATOTOBICHHBIX 10 MEPEYHIO
HMCTOYHUKOB, PEKOMEHOBAHHBIX MPETOIaBaTeIIeM.

OcHOBHBIE CBe/ICHHS:

N3 yvero cocrout knerka?

Krerka umeeT 0005104Ky, IUTOIIA3MY, B KOTOPOH PACTIONOKEHBI OpTraHOUABI (SIAPO C

SIPBIIIKOM) U BaKyOJIH C KJIETOUYHBIM cokoM. Obosouka nmpuaaet GopMy KIETKE U 3alUIIAeT OT
BHEITHUX BO3JICHCTBHIA.

HI/ITOHJ133M3 — 3TO XHBOC 6€CHBGTHOC BA3KOC BCIICCTBO, B KOTOPOM PACIIOJIOKCHBI BCC
OpTraHOnAbI KJIICTKH, Ba)KHEHUIITM 13 KOTOPLIX ABJIACTCA sAAPO.

S npo umeeT cnoKHBIN COCTaB U cTpoeHue. bes sapa KieTka He MOXKET pacTH, AETUTHCS U 4epe3
HEKOTOpoe BpeMs norudaet. [{uromnazma u sapo — BakHEHIIME YacTH KIeTku. B muTormazme
PaCIOJIOKEHBI TTACTUIBI — 3EPHUCTBIC 00pa30BaHUS PA3TUIHON (DOPMBI.

Y 1IBETKOBBIX PACTEHUH MIIACTUABI MOTYT OBITH 3€JI€HON OKPACKH (XJIOPOIUIACTHI), )KEITOM,
OpaH)KEBOM, KPACHOM (XPOMOIIIACTHI) U OECIIBETHBIE (JIeHKOIIAcThl). OT MIaCTH/I 3aBUCUT
OKpacKa OpraHoB pacTeHHUSI.

B kietkax, 0COOEHHO B CTaphIX, PACTIONOKEHBI TTOJIOCTH C KJIETOYHBIM COKOM, KOTOPBIE
HAa3BIBAIOTCS BaKyOJISIMU. B KJIIETOYHOM COKE BaKyoJIel COAEepPIKATCS caxap, COJIH, KpacsIue
BEIIIECTBA, PACTBOPEHHBIC B BOJIE.



Mexay 060109KaMH KJIETOK HaXOAUTCSl MEXKKIIETOUHOE BEIECTBO, COeANHstoNIee KiIeTku. Eciu
MEKKJIETOYHOE BEUIECTBO pa3pyIIaeTcsi, TO KIETKU pazbenuustorcs. [1o popme pactutensHbie
KJIETKH OBIBAIOT CAaMBIMH Pa3HOOOPa3HBIMHU. HO UMEIOT 001IIee CTPOCHHE.

Crpoenue knerok. @ynknuu. CBoiicTsa
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KneTku Bcex opraHnM3mMoB UMET eMHYH0 CXEMY CTPOEHMUS, B KOTOPOI AAICHO NPOoABAAETCA
06LIHOCTb BCEX MPOLIECCOB XM3HeaeAaTeNbHOCTU. Kaxkaan KNeTKa BK/IOYaeT B CBOM COCTaB ABe
HepaspbIBHO CBA3aHHbIE YaCTU: LUTOMNAA3MY M A4P0.

KOHTpOJIbeIe BOITIPOCKHI:

1.13 yero cocTouT KJerka?

2.13 kakoro BelecTBa COCTOUT 000JI0YKa KJIeTKU?

3.Kak Ha3pIBaeTCst OECI[BETHOE BEIIECTBO, 3alOIHSIONIEE TS0 KJIETKH?
4.Kaxo# 1utacTug UMeeT 3€JIEHBIN [IBET?

5.B kakoii 4acTH KJIETKH COACPIKUTCS SIPHIIIKO?

6.Kak HazpiBaeTcs mporecc, KOTOpbIil MPOUCXOAUT TOJIBKO B PACTUTENIbHBIX KJIeTKaX?

IIpakTnueckoe 3anaTue Ne3 (2uaca, 1 cemecrp)
Pa3nen 2. Yuenue o kietke

Tema 2.3. )Ku3HEeHHBIH [TUKIT KJIETKH.



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

1.BupycHbie u 6akTepuaabHble 3a00J1€BaHUS.

2. O61mue TPUHIIMIIBI UCTIOJIb30BAHUS JIEKAPCTBEHHBIX BEILIECTB.

3.0co0eHHOCTH TPUMEHEHUS aHTHOMOTHKOB.

4.IlpencraBieHue YCTHBIX COOOIEHUH C MPE3eHTAIUEH, TOATOTOBICHHBIX 110 TIEPEUHIO
HCTOYHUKOB, PEKOMEHI0BaHHBIX IPEI0IaBaTEIIeM.

OcHOBHBIE CBEeICHHA:

Knerounslii ()Ku3HEHHBIN) UK — 3TO MEPUOJ] CYIIECTBOBAHUS KIETKHU C

MOMEHTa 00pa3oBaHus 10 €€ rudenu i AeneHus. [[pogoKuTeTbHOCTh KIETOYHOTO IIUKIIA Y
pa3HbIX OPraHU3MOB 3HAUUTEIBHO pa3nuyaercs: y mpokapuoT oH mutes \(20\) — \(30\) munyT,
a B KJIeTKaX 9yKapuoT MOXkeT npoaoinkaTrses oT \(10\) mo \(20\) uacos.

KoHTpoJibHbIE BONPOCHI:

1. KiteTouHBIM IIUKJIOM HA3bIBACTCSI IIEPUOJ] OT

1) cuaresa JIHK no cunareza PHK

2) NPECUHTETUYECKON CTAJNH JI0 TOCTCUHTETHYECCKOM

3) BOBHUKHOBEHHUSI KJIETKU B PE3YJIbTATE JICTICHUS J0 €€ JACIICHUs
4) CHHTETHYECKOM CTaJIUU JI0 MPECUHTETUYCCKON CTaINH

2. PocT u pa3BuTHE KIETKH, BHITOJHEHUE KIETKON CBOMX ()YHKIIMI B OpraHu3Me, yIBOCHHE
XPOMOCOM IIPOUCXOJIUT B IEPUOJI, 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 mportecce MATO3a U3 OJTHON MAaTEPUHCKOMN KIETKH 00pa3yeTcst
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) mpodaza, meradaza, anadasa, renodasa
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

IIpakTnyeckoe 3ansitue Ne4 (2uaca, 1 cemectp)
Pa3nea 3. Opranusm. PasmMHOXeHUE U MHIUBUIYaIbHOE PA3BUTUE OPTaHU3MOB.

Tema 3.1. Pa3MHOXKEHHUE OPTraHU3MOB.
Hennb: BBIACIUTH CYIIECTBEHHBIC TPU3HAKH Pa3MHOKEHHSI OPTraHU3MOB.
3aganue:

1.BeisiBiIeHHE U OMKMCAaHUE MPU3HAKOB CXOJACTBA 3apOJBIIICH YeIOBEKa U IPYTUX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIOIMOHHOTO POJACTBA.

2. CpaBHUTE XapaKTEPUCTUKU OECIIOJIOTO U TIOJIOBOTO THUIIOB PA3MHOKEHUSI.
3anonauTe TabnuIy «XapakTepucTHUKa TUIA PAa3MHOKESHHUSD.

1) KonmuecTBO 0COOCH ISl pa3MHOKCHHSL.

2) Kakoii Tun KJIeTOK MIPUHUMAET y4acTHE B PA3MHOKCHHH.

3) U3 xakux KJIETOK TMOSBISETCS HOBBIM OpPraHU3M.

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

6) I'eneTndeckrie 0COOEHHOCTH MTOTOMCTBA.

7) llpuunHa MOSBIICHUST HOBBIX MIPH3HAKOB 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 SIBJISIIOTCS T€HETUYECKUMU KOMUSAMH POJUTENEH;
3) rameThbl UMEIOT TUIUIONIHBIH Habop XpPOMOCOM;
4) 1oJsioBbIE KJIETKH 00pa3yrOTCsl IyTeM Meio3a;
5) nonoBeIe KIETKH 00pa3yrloTcs MyTeM 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 XpPOMOCOM B mipodase [ meitoza;
3) MUTOTHYECKOE JIEIIEHUE KJIETOKIPEIIECTBEHHHUL] TaMET;
4) cnyyaiiHOe CIIUSTHHE TaMeT MPH OIUIOI0TBOPEHUH;
5) nanuuue npodasel, MeTadaszbl, aHadazbl U TeI0(]a3bl B KICTOYHOM LIUKIIE;
6)ciryyaiiHoe pacXoXkKJIeHHEe ABOMHBIX XpOMOCOM IpU NIEPBOM JeNICHHH Meio3a.
3.Uto xapakTepHoO 1151 6€CIOI0T0 pa3sMHOKECHHS?
1) HTOTOMCTBO UMEET T'€HbI TOJIBKO OHOI'0 MAaTEPUHCKOTO OpraHu3Ma
2)IOTOMCTBO T€HETUYECKH OTIMYAETCS OT POAUTEIHCKUX OPraHU3MOB
3)B 00pa3oBaHUU MOTOMCTBA OOBIYHO YYACTBYIOT JIBE OCOOU
4)B oOpa3oBaHUM TOTOMCTBA Y4acTBYET OJHA 0COOb
5)pa3MHOKEHUE YaCTAMU BEr€TaTUBHBIX OPraHOB



6)B pa3MHOKEHUH YYaCTBYIOT I'aMETHI.
5. UTo XapakTepHO AJIs MOJIOBOTO Pa3MHOKEHHUS?
1) MOTOMCTBO MMEET I'eHbl TOJIBLKO 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.
Paznmuuaror 1Be OCHOBHBIE (OPMBI pPa3MHOXKEHUS — Oecrmoioe © ToJioBoe. becmombiM
HA3bIBACTCS Pa3MHOXKEHHUE, KOTOPOE MPOMCXOIUT 0e3 oOpazoBaHus rameT. B HEM ydacTByer

OJHa OCO6I>, a F€HOTHUII IOTOMCTBA TaKOM KC, KaK'y pOI[PITCJ'ILCKOﬁ 0coou.

Pa3mHoKeHne OpraHu3MoB - BOCIIPOU3BECHHE ce0e MOA00HBIX.

becnojioe pazMHOKeHHE - PAa3MHOKEHUE, OCYLIECTBIISIONIEECS ¢ 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
ydacTueM JIByX ocoOell B pe3ysbTaTe CIAUSHUS TaMeT, T. €. KOMYJIALUN SHLIEKIETKU U

criIcpMaTro3onga.

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

OmoxoTBOpEeHHe - MPOLIECC CIUSHUS STULIEKIETKH CO CIIEPMaTO30UI0M.
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 raMerT.

KoHnTpoJibHbIE BOIPOCHI:
1.IIpenmymiecTBa U HEOCTATKH OECIIONIOr0 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 (2yaca, 1 cemectp)

Pa3nen 3. Opranusm. PasmMHOXeHNE M MHIMBUYaJIbHOE Pa3BUTUE OPTaHU3MOB.



Tema 3.2. lnnuBuyanpsHOE pa3BUTHE YEIOBEKA.
He.m;: MOBTOPHUTH CBCACHUSA MHANBUAYAJILHOTO Pa3BUTHUS YCIIOBCKaA.

3amanue:

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

4.IlocnencTBus BAUSHUS aJIKOI0JIsl, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPSI3HEHUS CPE/ibl Ha
pa3BUTHE YEIIOBEKA.

5 IlpencraBieHue yCTHBIX COOOLICHH ¢ Tpe3eHTalUel, TOATOTOBIEHHBIX 0 MEPEUHIO
HCTOYHUKOB, PEKOMEHI0BaHHBIX IIPEI01ABATEIIEM.

OcHOBHBIE CBEICHUS:

OnToreHes3 (BUBOTre€HE3) — 3TO UHIUBUAYAIbHOE Pa3BUTHE OPraHU3Ma KUBOTHBIX U YEIIOBEKA,
COBOKYITHOCTb ITOCJIEIOBATEIbHBIX MOP(HOIOTUYECKUX, (PU3MOTOTHIECKUX U OMOXUMUYECKUX
peoOpa3oBaHuil, MPETEPIIEBAEMbIX OPraHU3MOM OT MOMEHTA 3apOXKIECHUS 10
¢uznonorunueckoil 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
YyeJIoBeKa HAUMHAETCS C MPOoIecca CIAUSHUS TaIUIONAHBIX MMOJOBBIX KIETOK (SHIIEKIETKU 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 OBYJISLUSA U SIMIIEKJIETKa HAYMHAET CBOM HENIPSIMOMN 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.

KonTpoJsibHbIe 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).

IMpakTnyeckoe 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
MOHOTHOPHUIHOE U AUTHOPUHOE CKPEIIMBAHNUS, BHISIBJICHUE BIUSHUS MyTarecHOB Ha
OKPYXKAaIOIYIO CpELy.

3aganue:

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

2.CocTaBneHne NPOCTEHIINX CXeM MOHOTHOPHIHOTO U AUTHOPUIHOTO CKPELIMBAHMUS.

OcHOBHBIE CBeICHHS:

Monoeu6pu0yoe CKpeujueanue — 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[eHI/IC BCACTCA 11O IBYM
IMpU3HAKaM, T.C. OTCJICIKUBAIOTCA AJUICIIN ABYX I'CHOB.

['enernyeckue 0003HaUEHUSA:

P — poagurenu; F — moTOMCTBO, UKCIIO YKa3bIBAET HA MOPSIKOBbII HOMeEp mokosieHus, F1, F2.

X — 3HaYOK CKPEIIUBAHUS, MYKCKHE 0COOH, JKEHCKHE ocoom; A, a, B, B, C, ¢ — OT/IeTTbHO B3SThIC
HaCJeACTBEHHbIE pu3Haku. 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 CEMEHAMHM: BCE TOTOMKH UMEJH JKEIThle ceMeHa. MeHenb
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 — eamemvt 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 TUTUOPUHOE CKpeIuBaHue?

2. Kakue renernyeckure 0003Hau€HUs UCIOIB3YIOT JJIsl CXEMaTUYHOTO H300paKeHUs
CKpeLIMBaHUs"?

3. Yrto Ttakoe myranus?



4. Kakue Kjacchl MyTareHOB CyIIE€CTBYIOT?

IpakTnyeckoe 3ansitue Ne7 (2uaca, 1 cemectp)

Pa3gen 4 OCHOBEI T€HETHUKHU U CEJIEKIIUU.

Tema 4.2 OCHOBBI CEJICKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

Henanb: MOBTOPUTH CBEACHUS O CENIEKIIMN PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.
3aganue:

[IpoBeps cBoM 3HAHUS 110 TeMe «OCHOBBI CEIEKIMH PACTEHU, dKUBOTHBIX U
MUKPOOPTaHU3MOBY.

3amanme Ne 1.

BcraBbTe NnponymeHHbI€ CJIOBA.

B paiionax Cpenneit A3uu , Kak Mpe/IoiaraoT, BIIEPBhIE OBLIN OJJOMAITHCHBI , 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 — 21o ...

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

OcHOBHBIE CBEICHUS:

Cenekius (0T jaT. — BBIOOP, OTOOP) — 3TO HAyKa O IMYTAX U METOJIaX CO3AaHUS
HOBBIX U YJIYUIIEHHS Y€ CYIIECTBYIOIIUX COPTOB KYJIbTYPHBIX PACTEHHI, MOPOJ JOMAIIHUX
’KUBOTHBIX U IITAMMOB MUKPOOPTAaHW3MOB C IIECHHBIMU JJISI IPAKTUKH MPU3HAKAMU U
CBOWCTBaMH.

3aa4yM ceIeKUUU BBITEKAIOT U3 €€ ONPEIEICHNs — 3TO BBHIBEJCHUE HOBBIX U
COBEPILIEHCTBOBAHUE YK€ CYIIECTBYIOIIMX COPTOB PACTEHUM, TOPO )KUBOTHBIX U IITAMMOB
MHUKpPOOpPrann3mMoB. CopToM, NOPOAOH U IITAMMOM Ha3bIBAIOT YCTOWUYHBYIO 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 Mopdosiornyeckue, PU3noa0ro-OnoOXUMUYECKUE U X03HCTBEHHbIE TPU3HAKU U
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. KauecTBO MPOIYKIUHU (HAPUMED, BKYC, BHEIIHUHN BUJI, TIEKKOCTh TUIOZOB U OBOIIEH,
XUMHYECKHH COCTaB 3€pHAa — CoJIepKaHue OeKa, KJIeHKOBUHBI, HE3aMEHUMBIX aMHUHOKHUCIIOT U
T. 1.);

3. pusnonornvyeckrue CBOMCTBA (CKOPOCIIENOCTh, 3aCyX0YCTOWYHNBOCTb,
3UMOCTOMKOCTb, YCTOMYHUBOCTH K OOJIE3HSIM, BPEIUTEISIM U HEOIAaronpusaTHBIM KIMMAaTHIECKUM
YCIIOBHSIM);



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 CEICKIIMOHHOW pabOThI?
2. 1514 9ero npuMeHSI0T THOPUANU3AIIMIO C MTOCIEYIOIUM 0TO0pOM?

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

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

Pasznea S [IpoucxoxxaeHue v pa3BUTHE KU3HU HA 3eMyie. DBOJIIOIIMOHHOE YUEHUE.

Tema 5.1 [IpoucxoxaeHre U HadalbHbBIE 3TAIbl PA3BUTHA KU3HU Ha 3emiie.

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

3aganue:

Bb1sBUTE TTIaBHBIE COOBITHS, MPOUCXOIAIINE B PA3HBIE 3PbI U TIEPUOJIBI PA3BUTHS
OpPTraHU4ecKOTo MUpPa, apoMOpP(O3bl, BO3HUKIIINE B PACTUTEIHHOM U )KUBOTHOM Mupe. PazBuBath
HAaBBIKU pabOThI CO 3BYYaIUM TEKCTOM, aHAJIM3UPOBATh €T0, J€JIaTh BBIBOJbI, & TAKXKE
pa3BUBAaTh BHUMAaHUE U KPUTUUYECKOE MBIILICHUE.

[IpoucxoxaeHne U HaYaIbHBIC ITAIbl PA3BUTHS KU3HHU HA 3eMIIE.
1.2KuBoe oTnmyaeTcst OT HEXKHUBOTO:

a — COCTaBOM HEOPraHUYECKUX COEAUHEHI

0 — HAIMYMEM KaTallu3aTopoB

B — B3aMMOJICUCTBUEM MOJIEKYJI IPYT C IPYrOM

I — OOMEHHBIMU npoueccamu, O6CCH€‘{I/IB3IOH_II/IMI/I MOCTOAHCTBO CTPYKTYPHO- (I)YHKHHOHaHLHOﬁ
opraHu3alr CUCTEMBI

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

0 — a3poOHBbIe reTepoTPOPHI

B - aBTOTPOdHI

T — OPraHU3MBbI-CHMOHOHTHI

3.I'unores3a — 31O

a — JJorn4yeckoe o000IIeHIE ONbITA

0 — HAyYHO TTOCTaBIEHHBIN OTBIT

B — HAYYHOE MPETIOI0KEHUE

I — H3yquHe I/I3MCHCHI/If/’I, HpOI/ICXO,Z[SIH_[I/IX B HpHpone

4. brojgornuecko cucTEMOI Ha3EIBAIOT



a — OpraHbl JKUBOTO OpraHU3Ma

0 — HECKOJIBKO PSIIOM PacHoJI0KEHHBIX OPraHOB

B — 00bEIMHEHUE OJHOPOHBIX KIETOK

r—OMOoJIOTHYEeCKUE OOBEKTHl Pa3HOM CTENEHU CIIOKHOCTH, HMMEIOIIME HECKOJIbKO YPOBHEU
OpraHu3anuu

5. Xumu4deckasi HBOJIIOIMS Ha JpeBHEN 3emiie 3aBepIIniiach
a — abMOTreHHbIM CHHTE30M OMOJOTHYECKHX 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 — TIOSIBIICHUSI )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 — «3aKJIFOYUB COIO3)» C MEPBHYHBIMU (POTOCHHTETUKAMHU
T — UCTIOJNB3YH YIbTpadHuonIeToBOE U3IyUYeHHE

[TpoucxoxaeHne u HauyaabHbIE ATAIbI )KU3HU HA 3emJie (2 BapHaHT)
1.CoriacHo TeoOpHur CaMOIPOU3BOIBLHOTO 3aPOKICHUS KU3Hb:
a — BO3HUKaJIa HEOJTHOKPATHO U3 HEXKUBOI'O BEILIECTBA
0 — 3aHEcCeHa Ha Hallly IJIaHeTy 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 HEBO3MOYKHOCTD MOSIBICHUS )KUBOTO U3
HEKUBOTO
(abuorenes) Ha 3emuiie:

a—®. Pemn B — A. JleBeHryk
6 — JI. Ilactep r — JI. Cnayutaniianu
3. Bnepsrie B 1924 1. BpICKa3aJl MPEANOI0KEHNE 00 a0MOTEHHOM MPOUCXOKICHUN
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, HGOGXOIII/IMLIMI/I JJI1 BOSBHUKHOBCHUA KM3HU HA
3emMiie ABJISUINCE:



a — onpeenéHHbIE XUMHUECKUE COeTMHEHNS U OTCYTCTBHE T'a3000pa3HOro KUCIOpoa
0 — HajMuYKMe UCTOYHHUKA YHEPTHUH, ONPECIEHHBIC XUMUYECKIE COSMHEHUS 1 Oe3rpaHIIHO
J0JIT0€ BpeMs
B - 0E3rpaHUYHO JIOJITOE BpEMs, OTIpeACTIEHHBIC XUMHUECKUE COCTUHCHUSI U OTCYTCTBUE
ra3000pa3HoOro Kuciopoaa
T - ONpeJeIEHHBIE XUMHUECKUE COCTUHCHHUS, HAJTMYNE HCTOYHMKA SHEPTHH, OTCYTCTBHE
ra3000pa3HOro KUCIopoaa, 0€3rpaHU4HO J0JT0€ BpeMs
5. CamMOIIpOn3BOJIEHOE 3apOXKICHUE KU3HU HA 3eMIIe B HAIlE BPEMSI IIPEICTABIISCTCS
MaJIOBEPOSITHBIM [TOTOMY, YTO:
a — Ha 3eMJIe CIIMITKOM MaJIO JICHCTBYIONIMX BYJIKAHOB
0 — He XBaTaeT ynpTpaduoIECTOBOTO N3TyYeHHUS, YTOOBI 00ECTIEUYUTH MPOIECC IHEPTUECH
B — DJIGKTPUUECKAs] aKTUBHOCTh aTMOC(EPHI SBISETCS HEOCTATOYHOM JIJIsl CHHTE3a
COCIMHEHU I
I' — XUMHYECKUE COCTMHEHHUS, N3 KOTOPHIX MOTJIa Obl BOSHUKHYTh KU3Hb, MTHOBEHHO OBLIH
OBl OKHCIJICHBI WM TIOTJIOMIEHBI CYIIECTBYIOIMMH OpraHU3MaMHt
6. CortacHo KoalrlepBaTHOM TUIIOTE3€, KoallepBaThl 00JIaalli CBOMNCTBAMU )KUBOTO IMIOTOMY, YTO
OHHU:
a — COCTOSUIM U3 OCIIKOBBIX MOJIEKYJI M U30UPATEIILHO MOTJIOIIAIH BEIIeCTBA
0 — obnaanu ciocoOHOCTHIO K BOCITPOU3BOICTBY M CAMOOOHOBJICHNIO XMMUYECKOTO COCTaBa
B — N30MPATEIILHO MOMJIOIIAIN BEIIECTBA, YBEIMYUBAIN CBOM 00BEM M pacnaainch Npu
OTIpeIeNIEHHBIX YCIOBHAX Ha 0oJiee MelKkue
I' — pearupoBaJid Ha U3MEHEHUE XMMUYECKOTO COCTaBa OKPYKAIOIICH CPe/bl M CaMU BBIIACIISUIIN
COCJIMHCHMUS, U3MEHSIOIIME €
7. IlepBbie )KHUBBIC OpraHU3MBbI (IPOOHOHTHI), IOSIBUBIIKECS Ha 3eMJle, 10 CIIOCO0yY MUTAHUS ObLIH:
a — aHa3POOHBIMH reTepoTpodaMu B — a9POOHBIMU XeMOTpohaMu
0 — aHa’poOHBIMU (oTOTpOdaMU T — adpOOHBIMH TeTepoTpodhaMu
8.CornacHo Teopun OMOXUMHUYECKON IBOJIIOIIUHN 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, MOTIUHSIONINXCS (PU3HUECKUM U XUMUYECKIM
3aKOHAM

OcHOBHBIE CBEICHUS:

Bech nepuo cymiecTBoBaHus KU3HU Ha 3eMile MOXKHO pa3/IeInTh Ha 2 Meproja: 10KeMOpHid,
WM KPUINTO30H (TMepBUUHBIN niepuo/, 3,6 1o 0,6 mapx net), u panepo3oii. Itu 2 nepuoaa
Pa3BUTHS KHU3HH IIPUHATO JACTUTH HA OoJiee Menkue — 3pbl. KpumnTo3oi BkiItoyaer B ceOs
apXencKyro (JIpeBHSS )KU3HB) U TPOTEPO30MCKYIO (TIepBUYHAS JKU3HB) 3pbl. DaHepo3oit
BKJIIOYAET B ce0s MaJI€030MCKYIO (JIpeBHSS )KU3HB), ME3030MCKYIO (CPEAHSIS )KU3Hb) U
KaifHO30MCKYIO (HOBasi )KM3Hb) 3pbL. [ paHUIBI MEXIY 3paMH — 3TO IJ100aTbHbIE YBOTIOIMOHHBIE

CO6BITI/IH, BbIMUPpAHUS. B cBoto o4CpCab SpPbI ACTATCA HAa ICPUOJbLI, ICPUOJbI - HA SIMOXHU.



HcTopus pa3BUTHS KU3HU Ha 3eMJie CBsI3aHa HETIOCPEICTBEHHO C U3MEHEHUSIMHU 3€MHOI KOpHBI U

KJIMMara IJIaHCThI.

CywectByer 5 3p:
1. Apxeiickas.2, IIporepo3oiickas, 3. Ilaneo3oiickas, 4. Me3o3olickas, 5. KaiiHo30lickasl.

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 OTJENIbHBIC OTPE3KU BPEMEHH —
9pPbI, KOTOPBIE JEIATCS HA NEPUOBL.

I[IpakTuyeckoe 3ansiTue Ne9 (4 yaca, 2 cemecrtp)
Pa3nen S [IporcxoxaeHue U pa3BUTHE )KU3HU Ha 3eMJie. DBOJIIOIIMOHHOE YUCHHUE

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(bOBLI, BO3HHUKIINEC B PACTUTCIIBHOM U JKUBOTHOM MHUPC. Pa3BuBath
HaBBIKH pa60T51 CO 3By4YaliuM TCKCTOM, aHAJIM3UPOBATHL €ro, ACJIaTh BEIBOJBI, 4 TAKKEC

Pa3sBUBaTh BHUMAHUC U KPUTUICCKOC MBIIIJICHUC

2.Hp6I{CTaBJ’I6HI/IC YCTHBIX COO6LH6HHﬁ C npeseHTauHeﬁ, MNOATOTOBJICHHBIX 11O MEPEYHIO UCTOYHUKOB,

PEKOMEHOBAHHLIX IMPCIIOAaBaTCICM.

OcHOBHbBIE CBeIeHUSA:

e B mosnnem apxee (6onee 3,5 Mapa. €T Ha3a) HA THE HEOOJIBITUX BOJTOEMOB WITH
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. €. OBLIH reTepoTpodamu.

o IlepBeIii nepros pa3BUTHSA OPraHUYECKOIO0 MUPA Ha 3eMIIE XapaKTEPU3YyETCs TEM, YTO
NEPBUYHBIC KUBBIE OPraHU3MBbI OBUIH aHAIPOOHBIMU (KMIIM O€3 KUCIopoa), MUTATUCh U
BOCIPOM3BOAMIINCH 32 CUET “OPraHUYECcKOro OyJlbOoHA”, BOSHUKIIETO U3 HEOPTraHUUECKUX
CHUCTEM.

e Hekoropsle npocTeie coeAMHEHNs 001a1at0T CIIOCOOHOCTHIO MOTJIONIATh CBET, €CIIM OHU
BKJIIOYAIOT B CBOW COCTaB aTOM MarHus (Kak B XJ0poduie). YIOBICHHAs TAKUM
00pa3oM CBETOBasi SHEPTHUSI MOKET ObITh UCIIOJIb30BaHA JIJIsl YCHIICHHS peaKkIuii oOMeHa,
B YaCTHOCTH, JJIsl 00pa30BaHMsI OPraHUYECKUX COEANHEHHH, KOTOpble MOTYT CHavyasa



HAKaIJIMBAThCS, a 3aTeM PACIICIUIATHCS C BEICBOOOXKIEHHUEM dHepruu. Ha atom myTH u
IIeJT Iporiecc oopa3zoBanus xjaopodpuiuia u GOTOCHHTE?A.
o ®DoTocuHTE3 00ecIeYnBaeT OPraHU3My MOoIy4eHne HeoOxoaumMoi sueprun oT ConHIa 1
BMECTE C TeM HE3aBUCHMOCTb OT BHEIIHUX MUTATEIbHBIX BEIIECTB. Takue opraHu3Mbl
HA3BIBAIOTCS aBTOTPOPHBIMHU
e C “KHMCIOPOAHON PEBOJIIOLIMEH CBSI3aH U MEPEXO]] OT MPOKAPUOTOB K dyKaproTam. Y
sykapuotoB JIHK yxxe coOpaHa B XpOMOCOMBI, @ XpOMOCOMEI COCPEIOTOYCHBI B SIIPE

KJICTKHU.

o JlanpHelias 3BOMIOLUS yKapUOTOB ObLIa CBsI3aHA C Pa3/Ie/IeCHUEM Ha PACTUTEIIbHbIE U
KUBOTHBIE KJIETKU. DTO pa3/ielIeHUe IIPOU30IILIO €lle B IPOTEPO30€, KOrAa MUP ObLI
3aceNIeH OJHOKIETOYHBIMU OPraHU3MaMHu.

o CrenyromuM BaKHBIM 3TAIIOM PAa3BUTHSL XKHU3HH U YCIOXKHEHUS ee GopM ObLIO
BO3HUKHOBeHUE npuMepHO 900 MIIH. JIeT Ha3aj [10JIOBOro pa3MHoxeHusl. [lonoBoe
pa3sMHOXKEHUE COCTOUT B MexaHu3Me cinusHust JJHK 1Byx MHIMBUAOB U MOCIENYIOIEr0
nepepacnpeieneHys FeHETUYECKOro MaTepuana, Ipyu KOTOpOM TOTOMCTBO I10X0K€, HO HE

HACHTHUYHO POAUTCIISAM.

KOHTpOJ’IbHLIe BOIIPOCHI:

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

r)4. lapBuH.

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

B)BHI000pa3oBaHme, T) HACIEICTBEHHOCTb.

IIpakTyeckoe 3ansaTue Nel0 (4 yaca, 2 cemecTp)

Pasnean 5 IIpoucxoxaenue u pa3BUTHE KU3HU Ha 3eMyie. DBOITIOIMOHHOE YUEHUE.

Tema 5.3 Muxpo3BoITIONHUs ¥ MAKPO3BOJIFOLTHS.

eJsb: TOBTOPUTH CBEAECHUSI O MUKPOIBOJIIOLIUS 1 MAKPOIBOJIFOLIHUSI.

3amanue:

3ananueNel 3amonHUTH TaOIUILY:

HasBanune kpurepus Buna

B uewm 3akirouaetcs

B yeM He a0CONMIOTHOCTH
KpUTEPHSL.

Mopdodusnomoruueckuit

Cx0aCcTBO 0C00€H IO CTPOCHHIO U
buznonoruu

Nmerotcs BUOBI-IBOMHNKH,
BHEIITHE OJIMHAKOBEIE, HO
HUKOTIA He
CKPEILIMBAIOIINECS.
NmMeroTcs TONMUTHITNYECKHE
BUJIBI — C HECKOJIBbKHUMU
pa3IMYaroIUMHUCS
(denorunamu; MHOTHE BUIBI
HUMEIOT SIPKO BBIPaKEHHBIN
MOJIOBOM TUMOPHU3M —
OTJIMYMS CaMIIOB OT CaMOK.

Bbuoxumnueckuii

OOGIIHOCTH CTPOCHUS OCIIKOB U

Pasnurie BUJbI HUMCIOT OYCHb




HYKJICHMHOBBIX KHCJIOT.

OOJIBIITYIO CTETICHB

CXOJICTBA.
[urorenernueckuii CX0ACTBO UKcaa U CTPOEHUS Pa3Hble BuaBI NIMEIOT OYEHB
XPOMOCOM. OOJIBIIYIO CTETIEHB
CXOJICTBA.
I'eorpaduyeckuii [IpoxuBanue Ha ogHOM Tepputopun — | CylecTBYIOT BU/IbI-
apeaie. KOCMOIIOJIMTHI, OOUTAOIINE
MIOBCEMECTHO, U BUJIBI C
pPa30pBaHHBIM apeayioM.
DKOJOTUYECKUM CxoacTBO 0c0o0€H BUIOB B BuyTtpu nonynsmuu MOryT

HOTPEOHOCTSAX U 00pa3e )KU3HHU.

OBITH TPYIIIIHI,
pas3uyaromuecs mno
NUTAHUIO, BPEMEHH
aKTHBHOCTH U T.1.

I'eneTnueckuit CrocoOHOCTE 0c00€el Bra
CKpEIIUBATHCS U J1aBaTh TIOJJOBUTOE
IIOTOMCTBO.

CkpelmuBaThCsl U 1aBaTh
MIOTOMCTBO MOTYT OCO0H,
OTHOCSIIUECS K PA3HBIM
BUIaM.

3aganueNe 2: 0TBETUTH HA BONPOCHI.
1. YkaxuTe npuMep MposiBICHUS UANO0AIANITAIUNNA Y PACTCHUM.

1) BOBHUKHOBEHHE CEMEHHU Y T'0JIOCEMEHHBIX

2) BO3HMKHOBEHHE IJI0/Ia Y LIBETKOBBIX

3) BOBHUKHOBEHHE HEKTAPHUKOB IS TPUBIICYCHUS] HACEKOMBIX
4) nosiBneHue GOTOCUHTE3A

2.Pa3Butne Ha Tene OTJIENbHBIX JTIOACH OOJIBIIIOr0 KOJIMYECTBA COCKOB HA3bIBAIOT

1) apomopcdozom

2) perenepanuei

3) aTaBU3MOM

4) mamoamanTanuen

3.0co6u 00BEUHSIOTCS B OJTHY TOITYJISIIMIO HA OCHOBE

1) KoHBepreHuuu

2) OOIIHOCTH MTUTAHUS

3) ux poau B OMOTeo1eHo3e
4) cBOOOJTHOTO CKpelMBaHUS

4. VKaxure HaIpaBJICHHUEC 5BOJIFOIIHHU, KOTOPOC IMPUBCIIO K BO3PACTAHUIO YUCIICHHOCTH MHOTHUX

BHJIOB KOCTHBIX PBIO.

1) apomopdo3

2) nereHepanus

3) GuosoruuecKuit mporpece
4) 6uonoruyeckuii perpecc




5.B nporiecce 3BOIOLNY TAPa3UTHUECKUI 00pa3 )KU3HU OPraHM3MOB IPUBOJIUT K

1) NOBBILIEHHIO UX YPOBHS OpraHu3aluu
2) pe3KoMy YIPOUIEHUIO UX OpTraHU3aALNH
3) MEJIKMM MPUCTIOCOOICHUSIM

4) uX BBIMUPAHUIO

3apanue Ne3 Ilpoiitu TecT

1. 13 nepeuncinennsix oprann3mos HE MoxeT 3BoIIOIIMOHNPOBATH:

1) camka maesnbl

2) muenbl B yiabe

3) mapa romny6ei
4) mabopaTopHasi KOJIOHHS OaKTepUid

2. OCHOBHOW NMPUYMHOM ISl BBIICIICHUS TPYIIIBI 0COOCH B OMYJIAIUIO SIBISETCS:
1) BHeIIHEE OTIMYHME TPYIII APYT OT Apyra

2) BHYTpEHHUE OTJINYMS TPYII APYT OT Ipyra

3) u3oJsLuUs TPYII APYT OT apyra
4) HecKpemMuBaeMOCTh YJICHOB IPYII IPYT OT Apyra

3. UToOBI C YyBEpEHHOCTBIO PEIINTh, OTHOCSTCS JIM JIBa BHEIIHE MOXO0XKHUX KyKa K OTHOMY BUJLY,
CIIENyeT:

1) cpaBHUTDH UX BHEIIIHEE CTPOCHUE

2) CpaBHUTH UX MOBEJCHHE

3) MOMBITaTHCSI CKPECTUTH UX U MPOBEPUTH, MOTYUUTCS JIU TUIOJJOBUTOE IIOTOMCTBO
4) CpaBHUTH UX apeaibl OOMTaHUS

4. OCHOBHBIM KPUTEPHUEM BOSHUKHOBEHHSI HOBOT'O BHJIA SIBJISICTCSI:

1) nosiBIeHHE BHEIIHUX PA3IUYUil

2) reorpaduyeckasi U30JIALKs MOMYIISILHMA

3) BO3HUKHOBEHUE PEMPOAYKTUBHON U3OISIIIMU TTOMYIISIIIHIA
4) 3KOoJI0THYECKAS N30SI

5. Y.lapBuH cuMTaj, YTO B OCHOBE Pa3HOOOpa3Hs BUIOB JICHKUT:

1) MUMHKpUS

2) 6opbOa 3a cyIiecTBOBaHUE

3) cnoCOOHOCTH K HEOTPAHUYEHHOMY Pa3MHOKEHHUIO

4) eTMHOBPEMEHHBII aKT TBOPEHUS

6.IIporecc 2BOIIOIMY BUIa MOKET OKa3aThCs 3aMEIJIEHHBIM, M BUJI IOJITO OYJET OCTaBaThCs Ha
OTHOCHUTEJIbHO HU3KOM YPOBHE OpraHU3allMH B:

1) MOCTOSTHHO U3MEHSIOIINXCS YCIOBUIX CPEIbI

2) yCIOBUSX KECTKOM KOHKYPEHIIHH

3) OTHOCHUTEIBHO TOCTOSIHHBIX YCIIOBHUSX CPEJIbI

4) BO BCEX YKa3aHHBIX YCIOBHUSIX

7. [IpruMepoM KOHBEPTECHITMH MOKHO CUHTATh Y€PTHI CXOJICTBA MEXTY JACIb(PUHOM H:
1) TroneneM

2) akynoi

3) CHHUM KUTOM

4) BceMH dTUMH KUBOTHBIMHU

8. YcroitunBOCTS K si1aM y TapakKaHOB — 3TO CJIEACTBUE:

1) aBmxyiero oTdbopa

2) cTabunuzupyromiero oroopa

3) HampaBIEHHOM HACJIEICTBEHHOW N3MEHYHUBOCTH

4) HECOBEPIICHCTBA 5I/I0B

9. [Tpumepom apomopdo3a MOKHO CUUTATH:

1) nepbst y nrun 2



) KPacHUBBIN XBOCT Y IaBJIMHA

3) Kpemnkuit XBOCT y AT

4) IIUHHBIC HOI'TU Y 1AILIN

10.Cems1, BOBHHMKAIOIIEE Y TOJIOCEMEHHBIX PACTCHHM, MOKHO pacCMaTpUBATh Kak:
1) apomopo3

2) UAMOAIANTALIHIO

3) nereHepanuio

4) TUBEPreHIINIO

11. JITMHHBIE YCUKH y TOPOXa, KOTOPBIMU OH IETUISETCS 32 PACTEHUS, MOXKHO PacCMaTPUBATh
KaK:

1) apomopo3

2) UAMOA AN TALIHIO

3) mereHepanuio

4) KOHBEPTCHIINIO

OcHOBHBIE CBeIEHHS:

B uentpe npeacrasnenuit Y. JlapBuHa 00 3BOJIIOIMN OPraHUYECKOTO MUPA CTOUT 6u0. Bun
00BeAMHSIET OPTraHU3MBbI, CXOAHBIC TI0O MOP(OIOTHISCKUM ITPH3HAKAM. ITO MO3BOJISICT OTIINIHTH
OJIHY TPYIITy OpTaHU3MOB OT Apyroil. Takoe moHUMaHue BUAA MOMOTJIO KJIacCu(pUIIMPOBAThH
OTPOMHOE pa3HOOOpa3ue ONMUCAHHBIX (OPM OPTAHU3MOB U CBHITPAJIO MTOJIOKUTEITHHYIO POJIh B
pa3Butuu 6uonorun. Hakorenue k koniy X VII B. cBenenuit o MHOroo6pazuu popm >KUBOTHBIX
Y PacCTeHHI MPUBEJIO K MPEACTABICHHUIO O BUAAaX KaK O BIIOJIHE peajbHBIX IPyIIax 0cooeil.
OcHoBornounararorniast pabota o Bugax 6si1a nposenena K. JInnHeeM, KOTOPBIH 3a710KUI

OCHOBBI CUCMEMAMUKU.

Jo Y. JlapBuHa 00IbIIMHCTBO OMOJIOTOB CUUTAIM, YTO BUbl HEU3MEHHBI C MOMEHTA CO3/1aHUs
ux TBopuom. OTa "HEM3MEHHOCTB" ABJISIACH PELIAIOLIUM apTyMEHTOM BCEX
AQHTUABOJIIOLMOHHBIX YUEHUH.

[To Mepe yrinyOneHus ¥ pacIIMpEeHUs UCCIE0BaHUMN Pa3IMYHBIX BUIOB yUEHbIE IEPECTAIN
OTPaHUYMBATHCS PEAKMMU MY3€HHBIMU SKCIIOHATAMU, a UCIIOJIb30BaIM Oojiee OOIIMPHBII apeal.
BBII0 yCTaHOBIIEHO, YTO BHUJI BKJIKOYAET OPTaHU3MBI, XapaKTEPU3YIOIIMECS BBICOKOW CTEIIEHBIO
U3MEHYMBOCTH Pa3JIMYHBIX IIPU3HAKOB. B pe3ysbTaTe 3T0r0 HEKOTOPHIE PAHEE CAMOCTOSATEIbHBIC
BU/JIbI OBLIIM 00bEIMHEHBI B 0JIMH o0OLMii BUA. HekoTopble yueHble 1ake YCOMHUIINCH B
pPEAIBHOCTH CyIllecTBOBaHUS BuAa. OHU BbICKa3bIBAJIl MHEHHE, YTO B JEMCTBUTEIBHOCTH BUJIOB
KaK peabHbIX OMOJIOTHYECKUX €UHUIL B IPUPOJE HE CYLIECTBYET, U YTO IPAHULIBI MEKIY
BUJAMHU yUYeHbIE YCTaHABJIMBAIOT OoJiee WM MeHee Mpou3BoibHO. Ho Bce manbHelinme
VCCJIEIOBAHMS T0KA3aJIH, YTO BUbI PEAIBHO CYIIECTBYIOT, OHHU SIBJISIFOTCS Ba)KHEUILIEH
CTYIIEHBIO OPraHU3aLUU KUBON IIPUPOJIBL.

PeanpHOCTB BHUJIa B IICPBYIO OUCPECAb JOKA3bIBACTCA CHCTEMOM KPpUTCPUCB, KOTOPBIC ITO3BOJIAIOT
A0CTATOYHO YCTKO OTJIMYUTL OJUH BUI OT APYIOro.

Iony1AHOHHAA CTPYKTYpPa BHIA

Kaxiplii Buj XapakTepusyeTcs olpeielIeHHbIM apeanlom — TeppuTopueil ooutanus. Buyrpu
apeaja MOT'YT ObITh caMble pa3HOOOpa3Hble Mperpaabl (PEKU, TOpPbI, MMYCTHIHU U T.1.), KOTOPbIE
HPEIMSATCTBYIOT CBOOOHOMY CKPEUIMBAHUIO MEXTy TPYIIIIaMH 0CO0€ OJTHOTO U TOTO K€ BUJA.
3T0, 0JHAKO, HE 03HAYAET, YTO OHU a0COIIOTHO U30IMPOBAHBl U HE OOMEHUBAIOTCS T€HAMH.
HpOCTO CKpCHIMBAHUC MCIKAY NPCACTABUTCIIAMU 3TUX I'PYyHIT OCYIICCTBIIACTCSA 3HAUYUTCIILHO



pexe. Takue OTHOCUTEIHHO U30JIMPOBAHHBIE TPYIIITBI 0COOEH OJHOTO BU/1a IPUHSATO
Ha3bIBATh NONYIAYUAMU.

Taxum oOpa3oM, BU cOCTOUT U3 nomynauui. Kaxkaas nomynsnus 3aHMMaeT OIpeeeHHYI0
TEPPUTOPUIO. B TeueHrne MHOTHX ITOKOJIEHUH 3a IIPOJOJIKATEILHOE BPEMS TOMYJISIUS YCIIEBAET
HAaKOIIUTh T€ aJIJIeNIU, KOTOPbIE 00ECIEUNBaOT BBICOKYIO IIPUCIIOCOOIEHHOCTh 0CO0EH K
YCIIOBUSIM JAHHOM MECTHOCTH. Tak Kak M3-3a pa3HUIIbl YCIOBUI €CTECTBEHHOMY OTOOPY
IIOJIBEPTalOTCs Pa3IMYHbIE KOMIIIEKCHI T€HOB, MOMYIISILIMY OAHOIO BUJA OTIIMYAIOTCSA APYT OT
Jpyra 4acToTOM BCTPEYAEMOCTH T€3 WM UHBIX ajulel. [10 3ToM npuynHe B pa3sHbIX MONYJIALHIX
OJIHOTO BUJA OIMH U TOT K€ IIPU3HAK MOXKET IIPOSBIATHCS M0-pasHoMy. Hanpumep, ceBepHble
HOMYJISIIUH MJIEKOMTUTAIOIMUX 001a1at0T 00Jiee TyCThIM MEXOM, Ye€M F0)KHBIE, a FOJKHBIC Yallle
TEMHOOKpAIIICHHBIE.

Ecnu B pe3ynbTare yCUIIEHUS U30JSLMHA MEXy HOMYIISALIUIMA 0OMEH IeHOB IpeKpalaeTcs
MOJTHOCTBIO, TO Pa3HbIE HANIPABICHHUS 0TOOPA, KOTOPHIM ITOABEPTAIOTCS MOMYIIALNN, MOTYT
IPUBECTH K CTOJIb CUJIBHOMY PacX0KJICHUIO PU3HAKOB, YTO BO3ZHUKAET TaK

Ha3bIBaEMasi penpooyKmMueHAs u30IAYUs. ITO 03HAUAEM HEBO3MOICHOCHb CKPEUWUBAHU U
ocmaeieHus ni10008UmMo20 nomomcmed. B 3Tom cirydae MOXKHO TOBOPUTh O BO3HUKHOBEHUHU
HOBOTI'O BHJIA.

WMHorna n30aupoBaHHas MOMYJISLMS B CHITY Pa3IMYHbIX CIIyYalHBIX MPUUYUH (HAaBOJHEHHUE,
H0Xap, MaccOBOE 3a00JIEBaHNE) U HEJJOCTATOYHOM YHCIEHHOCTH MOXKET ITOJTHOCTBIO TIOTHOHYTH.

B HEKOTOpBIX ciydasx B pe3ysbTaTe re0JIOrMYeCKUX KaTaKIN3MOB WIH JIPYTUX COOBITHI
Mperpaibl MeXAy NOMYJSIIUSIMI MOTYT ObITh pa3pylieHbl. B pe3ynbTaTe STUX MPOLIECCOB
MIPOUCXOJIUT CIMSHUE PAHEE U30JIMPOBAHHBIX MOMYJISALIMN B OJHY.

TakuMm oOpa3om, KaxkJasi MOy YBOJIOLUOHUPYET HE3aBUCUMO OT JAPYTHUX MOMYJISLUNA TOTO
e BUJa, 001a1asi cOOCTBEHHOM 3BOIOIIMOHHOM cynb00i. [Tonmymnsiuus — HaumeHblee
noJipa3/iesiecHue Bua, M3MEHSIOIIeecs: BO BpeMeHU. BOT nmouemy nonysnsiuus npeicTaBisieT
co0O0H 3NIeMEHTapHYI0 eIUHUILY 3BOJIFOLUHU. OTAETbHBIN OPraHU3M HE MOXKET
HBOJIOL[MOHUPOBATH, T.K. €r0 FTCHOTHII ONPEAEIAETCS, YK€ B MOMEHT OILUIOI0TBOPEHUs. Briao
Op2aHU3MA 8 I60I0YUI0 COCIOUM 8 MOM, YMOoObl NPedamyv 2eHbl CGOUM HOMOMKAM.

IIpakTuyeckoe 3ansaTue Nell (4 yaca, 2 cemecTp)
Pazgen 6 IlpoucxoxneHue yemoBeka.

Tema 6.1 Antponorenes.

Heanb: MOBTOPUTH CBEACHUS O AHTPOIIOTEHE3E.
3aganue:

1.AHanu3 1 oLleHKa pa3IMYHBIX TUIIOTE3 O MPOUCXOKICHUN YEIOBEKA.

2. DTansl SBOJIONNH MPUMATOB U YEJIOBEKA, IMMOCIEA0BATeIbHOCTh, HA3BaHUS U TTOIPOOHBIC
XapaKTepUCTHUKU (3aMucu U TabauIa)

3. [IpeacraBneHue yCTHBIX COOOIICHHI C MMPE3CHTAINEH, ITOTOTOBIECHHBIX 10 TIEPEUHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX MPENOJaBaTeIeM

OcHOBHbBIE CBeIE€HHS:



AHTpoONoOrenes (0T aHmpono... v rped. génesis — MPOUCXOKICHHUE), MPOIECC UCTOPUKO-
HBOJIIOIIMOHHOTO (POPMHUPOBAHUS (PU3NIECKOTO TUTIA YEIIOBEKA, IEPBOHAYAIBHOTO Pa3BUTHSI €r0
TPYAOBOM AEATEIBHOCTH, PEUH, a TAKXKe 00IIecTBa.

DBOIIIOLIMOHHOE 3HAYEHUE aHTPOIIOMOP(HO30B.

e YBenuueHue pa3sHooOpa3Hs KOHTAKTOB MEXKAY 0COOSIMH, YTO CIIOCOOCTBYET BEIKUBAHUIO U
a/IanTalluy BCEH IPYIIbI B MEHSIOMIUXCS YCIOBUSAX CPEJIbI

e GopMUpOBaHUE CIIOKHOTO UCCIIEA0BATEIBCKOTO U OPUEHTUPOBOYHOIO TIOBEICHUS,
CHOCOOHOCTH K 00YYEHUIO U NepeoOydeHHIO, CI0KHOCTH MEKUHIUBUIYATbHBIX U TPYIIIOBBIX
CBs3eH

¢ BoJbias moABMKHOCTS KUCTH M CTOIIBI 0Oecnieunia BiIaeHre IpeaMeTaMu, pa3sHooOpasue u
OBICTPOTY CIIOCOOOB MEPEIBUKECHUS

e [IpoaomKUTENBHBIN TIEPHO] 00YIEHUS CIIOCOOCTBYET HAKOIIIICHUIO OOMMPHON HH(pOpMaIiu
U MOBBIIIAET aIalTUBHBIE BO3MOKHOCTH; ITTUTEIbHbBIC PENPOIYKTUBHBIA U
MOCTPENPOAYKTUBHBIN TIEPHOIBI YBETHUYMBAIOT BO3MOKHOCTB TIEPEIavyH OTBITA B TIOKOJICHUSX
e OGecneyrBaeT TOYHOCTh OPUEHTUPOBAHUS U NIEPEMEILEHHsI B IPOCTPAHCTBE, CTAHOBUTCS
BEIYIIMM OPTraHOM NOJYYEeHHUS U aHaIu3a HH(POpMaIuu

e CiocoOHOCTh UCCIIE0BATh MPEAMETHI, YACP)KUBATh U IEPEHOCUTH X, MAHUITYJIUPOBATh UMH,
UCTIOJIB30BaTh MPUPOIHBIC TIPEAMETHI C Pa3IMYHON IENIBI0, B TOM YHUCIIE, KaK OpyAus Tpyaa

¢ Pa3mMHOKeHHUE, HEe3aBUCSIIEE OT Ce30Ha I'0/1a, MOBBIIIAET BEPOSITHOCTH UMETH TIOTOMCTBO;
poxnaenue 1-2 neT€HpIiel MO3BOISIET POAUTEISIM M IPYTUM WICHAM TPYIIIBI YACIATh HM
0oJbIIIe BHUMAHUS

KonTpoJsbHbBIe BONPOCHI

1. CucremaTdeckoe MOJ0KEHUE YeTI0BEKa, B KAKYIO 3Py MOSBUIICS YEIOBEK.

3. CxoncTBa M pa3IuyMsl YEJIOBEKa U YEJIOBEKOOOPa3HBIX 00€3bsH.

3. Kakumu 0one3HSIMH YeNTOBEK «paCIUIauyuBaeTCs» 3a MPSMOXO0KICHHUE.

4. Jletn «mMayriin», 00ObSICHUTh KTO TaKHE, O UYEM TOBOPUT (DAKT UX CYIIECTBOBAHUSI.

5. IBwxyimue cuibl ((pakTopbl) aHTpornorenesa. I[loHsTHe OMOCOIMAaTbHOCTH YEIOBEKA.
6. ATaBU3MBI U PyJUMEHTBI: ONPEIeNIEHUE U IPUMEPHI.

IIpakTnyeckoe 3ansitue Nel2 (2uaca, 2 cemecTp)
Pasnen 6 IIpoucxoxenue yenoBeka

Tema 6.2 YenoBeueckue pacht

Heﬂb: HOBTOpI/ITB CBCACHUA O POACTBE U €AMHCTBC IPOUCXOKIACHUA YCIIOBCUCCKUX pac.
3apanue:

1.PoAcCTBO M €IMHCTBO MPOMCXOXKIECHHS YETOBEYECKHX Pac.


https://www.booksite.ru/fulltext/1/001/008/063/701.htm

2.IlpencraBiaeHne YCTHRIX COOOIICHHH ¢ MPE3eHTAIINEH, TIOATOTOBICHHBIX TI0 TTEPEUHI0 HCTOYHHKOB,

PCKOMCHAOBAHHLIX IMPCIIOAaBaTCIICM.

OcHOBHbBIE CBeJeHHS:

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

Paca — rpynna nonynsuuii 4yenoBeka, MMEIOIIMX CXOAHbIE HACIEACTBEHHbIE MOP(OIOTUYECKUE
1 GU3HOIOTHYECKUE TIPU3HAKYU U 00111ee Teorpaduieckoe MPOUCX 0K ICHHUE.

dopmupoBanue pac npouszonuio 80 — 40 Teic. JET Ha3a]q U UMEJIO aJanTUBHBIN XapakTep.
CoBpeMeHHBIE aHTPOTIOJIOTH HE MPHUIUIA K 00IIeMy MHEHHIO O KOJIMYECTBE pac: oT 3 10
HECKOJIbKUX JIECSITKOB.

[To nanbosnee pacpocTpaHEHHON TOUKE 3pEHHs], CYIIECTBYIOT 5 KPYITHBIX

pac: HerpoM/IHAsi, MOHT0JIOH/IHASI, eBPONEON/IHASI, AMEPUKAHOM/IHASL 1 ABCTPAJIONIHAS.
Kpowme Toro, cyiiecTByoT cMemIaHHbIe pacbl. B MecTax nepeceueHnus apeanon
pacrnpocTpaHEeHHs KPYITHBIX pac MOKHO BBIJCIUTH NepeXoHbIe Pachl.

Pacel [Ipuznaku I'eorpaduueckoe
pacnpocTpaHeHHe

Herpounnas TEMHBIN LBET KOXKU; LentpansHas u FOxHas

TEMHBIE KypUaBbI€ UM BOJHUCTHIC

P Adpuxa

BOJIOCHI;

BOJIOCSIHOM IOKPOB Ha TEJIE Pa3BUT

ci1a0o;

LIMPOKUHM ¥ MAJIO BBICTYIIAIOIIMMI HOC;
TOJICTBIE I'yOBI;
TEMHBIE TJ1a3a

MourosnonHas CMYyTJI1asi UJIM CBETJIAasi KOXKa; Asus (kpome FOro-3anagHoit
IIPSIMBIE, YACTO KECTKUE YEPHbIE i -oBa ntoctan), Cenep
BOJIOCHI;
BOJIOCSIHOU ITIOKPOB Ha JIULIE U TEJIe EBpasuu u CeBepHoil
pa3BUT ci1ado; Amepix
YILUIOIEHHOE IUPOKOE JINLO C CUIBHO
BBICTYIAKOUIUMU CKYJIaMU;
CpeIHsisl LIMpUHa I'y0 U HOCa;
Y3KHeE IJ1a3a ¢ SIMUKaHTYyCOM —
CKJIaJIKOM BEPXHETO BEKa,
3aKpBIBAIOLIEH BHYTPEHHHUM Yo
riasa.

EBponeonnas CBETJIasl WIM CMYTJIasi KOXKa; EBpomna,
IIPSIMBIE WA BOJIHUCTBIE BOJIOCHI; Cesepnas Adpuka,
XOPOIILIO Pa3BUT BOJOCSHOM MOKpoB Ha | FOro-3anannas Asus,
auie y My>k4uH (0opoJia v ycbl); n-oB lHpocTan

Y3KHUH BBICTYIIAIOIIUI HOC;
TOHKHE T'yObI




AMepUKaHOuIHAs CMyTJIasl KOXka; Cesepnas u IOxHas Amepuka
IPsIMBbIE YEPHBIE BOJIOCHI;
BOJIOCSIHOM ITOKPOB Pa3BUT ci1abo;
IJ1a3a YEpHBIE;

JETH POXKJAIOTCS € AMUKAHTYCOM; Y
B3pPOCJIBIX OH YacCTO OTCYTCTBYET;
«OPJIMHBII» HOC

ABCTpaﬂOHHHaH KOJXXa CMyTJiasgd, KOpUIHECBbIX OTTCHKOB, ABCTpaJ'II/IH,
BOJIOCBHI BBIOIIUCCS, YCPHBIC, CUJIIBHO I0TI" I1-OBa HHZ[OCTaH,
BbII'OpAarOmire; 0-Ba Menane3uu

CUJIBHO Pa3BUT BOJIOCSHOM MOKPOB Ha
JUIE U TeJ€ Y MYXKYUH;

YepHBIEC IJ1a3a;

MacCCHBHOE HaJOPOBHE;

KPYIIHBIE YETIOCTH;

LIMPOKHUE TYObI U HOC

KOHTpOJ’IbHBIe BOIIPOCHI:

1. Onpenenenue u npu3HaKku pac (IOBTOPUTH OMPE/IEICHUE BUIA).
2. Pacu3sm, ero HeCOCTOSITENNbHOCTb.

IIpakTyeckoe 3ansaTue Nel3 (2gaca, 2 cemecTp)

Pa3nes 7 OcHOBBI 3K0JIOTHH.

Tema 7.1 Dxonorus — HayKa 0 B3aWMOOTHOIIEHUSIX OPTaHU3MOB MEXTy CO0O0# M OKpYKaroIieit
cpenoi.

Iess: onucanue Buaa no MophoJoruueckoMy MpU3HaAKY, ONpeIeIeHUue IPUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpesiaM OOMTaHus, OCYIIECTBIECHUE aHAIN3a U OLIEHUBaHHUE TUIIOTE3
MIPOUCXOXKICHUS KU3HU U YEI0BEKa, OMMChIBAHNE aHTPOIIOTCHHBIX U3MEHEHNUI €CTECTBEHHBIX

06’BGKTOB, PEIICHUE SKOJIOTMYCCKUX 3a/1a4.

3amanmue:
I.OnncaHHe AHTPOIIOICHHBIX I/IBMeHeHI/Iﬁ B CCTCCTBCHHBIX NPHUPOAHBIX J'IaH,[[I_IIa(bTaX CBOGfI MECTHOCTH.
2.IlpencraBineHne YCTHBIX COOOIICHHH ¢ MTPE3eHTaIleH, TIOATOTOBICHHBIX 110 MEPEUHI0 HCTOYHHKOB,

PEKOMEHIOBAHHBIX MPEIIOAaBaTCICM.

OcCHOBHbBIE CBeJICHHSA:
MonudukarmonHas U3MEHYHBOCTh BO3ZHHKAET B OTBET HA M3MEHEHUE YCIOBUN OKPYKArOIIeh
cpenbl. OHa He OecnipenenbHa. J(nama3on, B mpeaeaax KOTOPOro OJUH U TOT e TEHOTHII

CrocoOeH JaBaTh pa3inyHble (PEHOTHUIIBI, TOJIYUNII Ha3BaHUE HOPMBI PEaKIH. JTa BeIMUYUHA




OIIpeleIeHa TEHOTUIIOM U 3aBUCHUT OT BaXHOCTH NPU3HAKA B )KU3HEAEATEIBHOCTA OpraHu3Ma.
Y3kast HopMa peakIiy CBOMCTBEHHA (PU3HOIOTUIECKUM IPU3HAKaM (BEJIMUMHA U CTPOCHUE
OpraHoB), a LIMPOKas HOpMa PEaKIMK MPUCYIa KAUECTBEHHBIM U KOJIMYECTBEHHBIM IIPU3HAKAM

(pa3mep TUCTHEB, LIBET IMIEPCTH ).

[Tpu uccrenoBaHUM KOJTMYECTBEHHBIX MTPU3HAKOB M3 HAOII0JaeMbIX OOBEKTOB COCTABIISIOT
BapualMoHHbIi psaa. [Ipu cocraBienuu psjga uydaembie 0coOOM pacroiararoTcs IpYyT 3a APYroM
B MOPSJIKE BO3pACcTaHUs WK yObIBAaHUS 3HAYCHHS U3y4aeMOoro MpU3HaKa.

Bennunny u3yyaemoro rnpu3Haka Ha3bIBaloT BapraHTol. Uncio ocoOelt, COOTBETCTBYIOLINX
Ka)XJI0M BapuaHTe, Ha3bIBAIOT YACTOTOM BCTPEYAEMOCTH BapUAHTHI.

Fpaqmqecxoe BBIPpAXXCHHUEC U3MCHYUMBOCTHU IIPU3HAKA, OTPAXKAIOIICC KAaK padMax Bapualliu, TaK U
YaCTOTy BCTPECUYACMOCTU OTAC/IbHBIX BAPUAHT, HA3BIBAIOT BapI/IaIII/IOHHOfI KpHBOfI.

Bce >xuBBIe cyIecTBa ONTUMAIBHO MTPUCIIOCOOJICHBI K CBOUM YCIIOBHSIM CPEIbl OOUTAHUSI.
[Tprcnoco01eHHOCTh MOBBIIIAET [IAHCHl OPIaHU3MOB Ha BBDKMBAHUE U OCTABJICHHE IOTOMCTBA.
[TpucniocoOenus 3aTparuBatOT BHEIIHUE U BHYTPEHHHE IIPU3HAKU CBOICTBA OPraHU3MOB,
0COOEHHOCTH Pa3MHOKEHMSI U TIOBEACHUS.

KOHTpOJ’IbHLIe BOIIPOCHI:

1. CoBpeMeHHOE OIpeIesIeHUE HayKU IKOJIOTHUS - ITO:

1) yaeHue o Jome, KUJTUIIIE;

2) HayKa O B3aMMOOTHOIICHUSX )KUBBIX OPTaHU3MOB MEXKY COOOH U OKpY>Karolei cpeaou;
3) dbyHIaMeHTanbHas HayKa O IPUPO/Ie, SBISIONIAsICI KOMIUIEKCHON 1 00beHSIONIas 3HAHHE
OCHOB HECKOJIbKHX KJIACCHYECKUX €CTECTBEHHBIX HaYK.

2. bruoneHTprYecKOe MUPOBO33PEHHE ATO:

1) B IEHTp IPUPOIBI U MUPO3/IaHHUS CTABUT YEIOBEKA;
2) paccMaTpHBaeT YeloBeKa KaK 4acTh IPUPO/IBI;

3) HEHTPOM H LEINBI0 KHU3HH CaMOT0 YeJIOBEKa CTABUT TOTATUTAPHYIO COLUAIBHYIO WITH
MIPOM3BOJICTBEHHYIO CHCTEMY;
3. Kakoii u3 MeTo/10B 3KOJOTUYECKIX UCCIIECIOBAHHH SBJISIETCS OCHOBHBIM, MTO3BOJISIET
UCCIIE/IOBATEIIO, 110 BO3MOXKHOCTH, HE BMEIIINBAsICh B €CTECTBEHHBIN X0 COOBITHH, CyTUTh 00
HUCTHHHOM XapakTepe U3y9aeMoro sSBJICHUS?

1) sKCHIEpUMEHT;

2) MOJIETTUPOBAHHUE;

3) HabOmro/IeHUE B HCKYCCTBEHHBIX YCIOBHSIX;

4) Habno/1eHNE B €CTECTBEHHBIX YCIOBHSX.



IIpakTnyeckoe 3ansiTue Nel4 (2uaca, 2 cemecTp)

Pa3nen 7 OCHOBBI SKOJIOTHU.

Tema 7.2 Buochepa — riodanbHast SKOCHCTEMA.

Iesib: TOBTOPUTH CBEICHUSA O Guochepe.

3aganue:

1.CpaBHHTENBHOE OMHCAHUE OJHON U3 €CTECTBEHHBIX MPUPOIHBIX CUCTEM (HAMPUMED, Jieca) U KaKOM-
HUOYIb arPOIKOCUCTEMBI (HAapUMep, MIIEHHYHOTO MOJIs).

2.IlpencraBiaeHne YCTHRIX COOOIICHHH ¢ TPe3eHTaIleH, TIOATOTOBICHHBIX 110 TTEPEUHI0 HCTOYHHKOB,

PEKOMEHIOBAHHBIX IIPEIIOAaBaTCICM.

OcHOBHBIE CBeJICHUSA:

buocdepa — rimobdanpHas 3kocucTeMa. MHOTOYMCIICHHBIC YKOCUCTEMBI HAIIICH TUTAHETHI HE
U30JIMPOBAHBI IPYT OT Apyra. [lake MexX1y OYCHb Pa3HBIMH WIH OUeHb YIaJIEHHBIMU
CO00IIeCTBAMY MPOUCXOIAUT TIOCTOSIHHBIA OOMEH YKHBBIMH OpPraHU3MaMH, OPTaHUYSCKUMHU U
HEOpPraHMYECKUMU BerecTBaMu. [lepenéTHpie NTHIIBI CIOCOOHBI COBEPIIATh CE30HHBIC
MUTPAIIU Ha PACCTOSHUS B COTHU KHIIOMETPOB. [Ipy 3TOM B JIESTHHI CE30H OHH SIBIISTIOTCS
3BEHBSIMU THIICBBIX IIETNIEH 0JTHOT0 OMOTeOIIeH03a, a C HACTYILUICHHEM OCEHU IEePEIICTalOT B
Oosee TEMIBIC MECTa M TaM BKIIFOYAKOTCS B TTUILEBYIO CETh HOBOM YKOCUCTEMBI. POXKIEHHBIH B
MPYAy TOJOBACTHK, TPEBPATUBIIUCH B JIATYIIKY, BRIOMPASTCS HA CYITY M CTAHOBUTCS 3JIEMECHTOM
HA3eMHOTO OHMoTeoreHo3a. Bee akocrcTeMbl B3aMMOCBSI3aHbBI M B3aMMO3aBUCUMBI. [10CTOSTHHBIH
0OMeH BeIIeCTBOM U DHEPTHUel, MPOUCXOIAIINNA MEXTy HUMHU, TTO3BOJIIET HAM paccMaTpUBaTh
BCE )KMBBIE OPTaHU3MBI 3eMJTH U CpeAly X OOMTaHUs KaK €IMHYIO TI00AIbHYI0 9KOCUCTEMY —
ouochepy. buocghepa — smo ocobas obonrouxa 3emau, cocmas, CmpyKmypa u dHepeemuKa
KOMOPOU onpeoensiomcsi COBOKYNHOU 0esimelbHOCMbIO HCUBBIX OP2aHU3MO08. MHaue ModcHo

cKaszamov, 4mo 6uocqbepa — omo obracmob pacnpocmpanenust JICU3HU Ha Hawel niareme.

B ctpykrype 6uochepsr BepHaackuii BeIIesUT CEMb BUIOB BEIIECTBA, YETHIPE U3 KOTOPBIX
SIBJISIFOTCSI OCHOBHBIMH::

1. ’HMBOE BEIIECTBO — COBOKYITHOCTh BCEX JKUBBIX OPraHM3MOB (’KMBOTHBIX, PACTCHHUH,
rpuboB, MUKpOOpPraHu3moB) (puc. 152);

2. OHMOreHHOE BEUIECTBO — OPraHHO-MUHEPAIbHbIE IPOAYKTHI, CO3JaHHBIE B PE3YJIbTaTe
KHU3HEIEATEIILHOCTH OPraHu3MOB (He()Th, KAMEHHBIN YTrOJb, Ta3, TOPQ, U3BECTHIKA U
ap.) (puc. 153);

3. KOCHOE BEIlleCTBO — BEILIECTBO, KOTOpoe 0Opa3zyeTcs 06e3 yuacTus *KUBbIX OPIraHU3MOB
(ropHBIE TIOPO/IBI, SBJSIOIINECS PE3YIbTATOM BYJIKAaHUUYECKON JEATEIbHOCTH,
00pa3oBaHMs, BOZHUKAIOIINE BCIICACTBHAE T€OTEKTOHMYECKUX TPOIIECCOB — JBIKEHUS
auTocepHbIX NT) (puc. 154);

4. OMOKOCHOE BEIECTBO — BEIECTBO, KOTOPOE CO31aETCS B PE3y/IbTaTe COBMECTHOM
JeSITeIbHOCTH KHUBBIX OPraHU3MOB M AOMOTEHHBIX MTPOIECCOB (MTOYBa, Wi, aTMOchepa u

zp.)



KOHTpOJIbeIe BOIIPOCHI:

1.ITouemy Onochepy MOKHO Ha3BaTh TI100ATLHON YKOCUCTEMO?
2.Kakue ocHOBHBIE IpH3HAKK OMOChephl Kak II00aIbHON SKOCHUCTEMBI?
3.Yrto criocoOCTBYeT moAep>kaHuio paBHOBecUs B 6nochepe?

4.Yto buocdepa BKIIO4aeT B ceOs1?

IIpakTueckoe 3ansaTue Nel5 (2uaca, 2 cemecTp)

Pa3nes 7 OcHOBBI 3K0JI0TUU

Tema 7.3 bruocdepa u uenoBex

IleJsib: TOBTOPUTH CBEAECHUS O UCKYCCTBEHHON SKOCHUCTEMEI.

3aganue:

1.CocraBieHue cxeM Tepeiaus BEMIeCTB M SHEPTUH 110 IETSIM MMUTAHUS B TIPUPOTHOM SKOCHUCTEME U B
arporieHose.

2. Onucanne 1 NPaKTUIECKOe CO3/IaHUE NCKYCCTBEHHOMN SKOCHUCTEMBI (IPECHOBOIHBIN aKBAPUYM).

3. PeuieHre sKONOrMYECKUX 3a1a4.

OcHOBHBIE CBeICHUS:

buocdepa cocTout U3 ABYX KOMIIOHEHTOB:

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

JKuBast u HexxuBas Matepusi OMocepbl OCYIIECTBISIOT KPYTOBOPOT BEIIECTB U BIUSIOT IPYT HA
npyra. bnarogaps reoXuMHYECKUM U KJIMMaTHYeCKUM (hakTopaM Ha 3eMIie 3apOoiiach KHU3Hb.
B T0 %€ BpeMs )KHBbIE OpraHU3Mbl OKA3bIBAIOT BIUSIHUE HA HEKUBYIO MAaTEPUIO, U3MEHSS
penbed, reonoruueckue ciaou, atmochepy. UenoBeuecTBo TakKe OKa3bIBAET BIUSHUE HA KUBBIE
OPTraHU3Mbl U HEKUBYIO IPUPOLY.

B3aumopeiicTBue yesioBeka u Onocgepbl MMeeT IBe CTOPOHDI:

e  OHOJIOTHYECKYIO;
e  COLHMAIBHYIO.

C Guonornyeckoil TOUKH 3peHuUsl B3aMMOOTHOIICHUS YeJIOBEKa U MPUPO/IbI HE BBIXOAT 32 PAMKH
noTpeOieHus SHepruy. YenoBeuecTBO, HECMOTPS Ha Pa3BUTHIIM pa3yM, Kak U BCE )KHUBbIE
OpraHU3MBbl, HY’KJIa€TCS B OCHOBHBIX IIPHMPOJHBIX pecypcax:

e BOJE;
e BO3AYyXE;
e TIHIIE.

Jnst ocymecTBieHust MeTaboJIM3Ma KaxIblid IeHb HE0OXO0IMMBI BOJIa, KUCIOPO/, MUTATEIbHbIE
BenlecTBa. byayun rereporpodamu 1011 HaIpSIMyIO BO3JEHCTBYIOT HA YHCICHHOCTD JKUBBIX
OpPraHU3MOB M KpYTOBOPOT BELLECTB B IPUPO/IE.



KOHTpOJIbeIe BOIIPOCHI:

1.Kakyto posib urpaet 6uocdepa B KU3HH yeaoBeka?
2.Kak BimsieT Ha yesnoBeka ouocdepa?
3.Kaxk yenoBek usmenm 6uochepy?

4.Kaxk cenbCKOX035HUCTBEHHAs IeATEIbHOCTD YellOBeKa BiIMsieT Ha 6uochepy?

IIpakTnyeckoe 3ansaTue Nel6 (2uaca, 2 cemectp)

Pa3nen 8 buonuka.

Tema 8.1 Bronnka Kak o1HO U3 HAIIPABIEHNI OHOJIOTUH M KHOEPHETHKH.

Iesb: MOBTOPHUTH CBEACHUS pa3BUTHE OMOTEXHOJIOTHI C IPUMEHEHUEM TEXHUIECKUX CHCTEM.
3ananue:

1.Pa3BuTHE OMOTEXHOJIIOTHI C TPUMEHEHHEM TEXHUYECKUX CUCTEM (OMOMHKEeHepHs, OnonHpOpMaTHKa,
OMOHUKA) U UX IPUMEHEHNE B )KU3HU YeJIOBEKa.

2. Ilouck u aHanu3 nHGHOPMALIMHU U3 PA3TUYHBIX HCTOYHUKOB (HaydHas U ydeOHO-HaydHas JTUTEpaTypa,
CpeZIcTBa MacCOBOM MH(OPMAINH, CeTh IHTEpHET U Ipyrue).
OcHOBHBIE CBeICHUS:

buonuka - npukinagHas Hayka 00 UCIIOJIb30BaHUM MTPAKTUUYECKON JAEATEIbHOCTH YeIOBEKa B
KauyecTBE MOJeJIed JJI1 KOHCTPYHUPOBAaHUS COOPYKEHUNM U MEXaHW3MOB HauboJjee yaauyHbIX
IpUCHOCOOIEHNH )KUBBIX OPraHU3MOB K CpeJie UX OOUTaHMUS.

buonuka — HaHpaBHeHI/IC B HAYKC U TCXHHUKE, [ICJIb KOTOPOI'O — UCIIO0JIb30BATh OuoIoruyecKue
SHAHUA JJId pCHICHUA MHKCHCPHBIX 3a1a4 U Pa3BUTUA TCXHHUKH. HpaOTIIOM OUMOHMKH CUHTAETCS
.HGOHap,I[O Ja Bunuu. Ero YCPTEKU U CXCMBbI JICTATCIIBHBIX allllapaTOB OCHOBAHbI HA CTPOCHUUN
KpblJla ITUIBIL.

OcHoBHbIe HanpaBJieHUus1 padoT:

- OcHOBHBIE HaNpaBJieHUs pabOT 10 OMOHHUKE OXBATHIBAIOT CJIEAYIOUINE POOIEMBbI:

- UI3YUCHHUC HepBHOfI CHUCTEMBI YCJIOBCKA U )KUBOTHBIX U MOACIIMPOBAHUEC HEPBHBIX KIICTOK
(HelpOHOB) M HEHPOHHBIX CeTel s TAbHEHIIero COBEpIICHCTBOBAHNS BEIYUCIUTELHON
TEXHUKHU U pa3pa60T1<I/I HOBBIX JJIEMEHTOB U YCTpOI\/'ICTB ABTOMATHUKU U TCIIEMCXaHHNKHU

(HelipoOMOHMKA);

- UCCJIEZIOBAHNE OPTaHOB YYBCTB U IPYTMX BOCIPUHUMAIOIIMX CUCTEM KUBBIX OPTaHU3MOB C
[EJTBI0 Pa3pabOTKH HOBBIX JATYMKOB M CUCTEM OOHAPYKECHHUS,;

- UI3YUCHHUC MMPUHIUIIOB OPUCHTAIIMH, JIOKAIWUH U HABUT'allUW Y Pa3JINYHBIX )KUBOTHBIX JJIA
HCIIOJIb30BAHUA 3TUX NPUHIUIIOB B TCXHUKC,

- UCCIICAOBAHUC MOp(I)OJIOl"I/I‘-ICCKI/IX, (I)I/ISI/IOJ'IOFI/I‘-ICCKI/IX, OMOXMMUYECKUX OCOOCHHOCTEH KUBBIX
OpTraHu3MOB IJId BBIABHUXKCHHA HOBBIX TCXHUYCCKUX U HAYYHBIX PII[CP'I.



2. OcHOBHBIE cpe/ibl :KM3HM OPraHu3mMoB. Cpena oOUTaHus — BCE, UTO OKPY>KAaeT OpPraHu3M
(Tommysiuio, COOOIIECTBO) M BO3ACHCTBYET Ha Hero. Ha 3emMiie cymiecTByeT 4eThIpe Cpeibl
0o0HTaHus, OCBOCHHBIE U 3aCEJIEHHBIE OpraHU3MaMHu:

HazemHO — Bo3yliHas cpeia — camast CIoKHast JJis KU3HU; Cpella KOHTPACTOB: PE3KUX
KOJICOAHUH TeMIIEpaTyp, CMEHBI IIOTOAHBIX YCIOBUH, HEPABHOMEPHOT'O paCIpeeIICHHUS CBETa U
BJIArd, OTJIM4YaeTcsi o0minreM Bo3ayxa. OpraHu3Msl, HaCEIAIOIINE HA3eMHO-BO3IYIIHYIO CpEIy —
a’POOHOHTHI.

[TouBeHHAas cpea — ATO PHIXJIbIA MOBEPXHOCTHBIN CIION, IEpepadOTaHHBINA JEATEILHOCTHIO
KHUBBIX CYIIECTB U BO3JICHCTBHEM KIMMaTH4YEeCKUX (pakTopoB. Cpena mpoHU3aHa IOPaMH,
CoJIepKalliMHU BJIary BO3yX. B Hee mocTynaroT: oTMepIiasi pacTUTeNIbHas Macca, TPYIIbI
MEJIKUX )KUBOTHBIX U BCEBO3MOXKHBIE BBIJIEJIEHUS OpraHiu3MoB. OpraHu3Mbl, HACEISIOLIUE I0YBY
—51ad0OHOHTHI (T€OOMOHTHI).

Bonnas cpepa — MUpOBOIi OKeaH, IPECHBIE BOAOEMBI U IIOJI3EMHBIE BOJIbL. Y CIIOBUS KHU3HU 37€Ch
OTIPEACIAIOTCS XUMUUYECKUMHU U (PU3UMYECKUMHU CBOMCTBAMH BOJIbL: €€ TNIOTHOCTBIO, OOJIBIION
TEIJIOEMKOCTBIO, BBICOKOH TEIJIONPOBOIHOCTHIO, PACTBOPEHHBIMU COJISIMU M Fa3aMHU, CUIIBHBIM
norjiouieHue ceera. Konebanus remmepatrypsl He Beluku. OpraHu3Mbl, HACEISIONINE BOJHYIO
Cpeny — TUIPOOUOHTHI.

OpranusMeHHas cpejia — CaMu JKUBbIE OpraHu3Mbl. OHU HCTIONB3YIOTCS IPYTUMH BHJIAMU, KaK
MECTO KHM3HU U KaK HCTOYHUK IUIIEBBIX pecypcoB. JlaHHYIO cpelly OCBOWIN NTapa3UThl U
CUMOMOHTHI(TT0JIE3HbIE coxUTeNH). OcoOu, )KUBYIIIHE Ha TOBEPXHOCTH OPTaHU3MOB —
9K300MOHTHI, 2 BHYTPH OPTaHU3MOB — SHAOOUOHTHI.

KouTtpoabHbie BonpochI:

Kaxnomy TepMHHY, YKa3aHHOMY B JIEBOM KOJIOHKE, TIOAOEPUTE COOTBETCTBYIOIIEE EMY
OIpeJieNIeHUE B ITPaBOM KOJIOHKE.

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

2. DxonoKauus 6. CBOICTBO HEKOTOPBIX KUBOTHBIX
opueHTHpoBaThcs npu nomomu ComHia, 3BE31 U
MarHMTHO-CHJIOBBIX JINHUN 3€MJIH.

3. Cr1ocoOHOCTB K HaBHUI'allUH B. CnocoOHOCTh pdaaa BOOHBIX OPraHU3MOB
TCHCPUPOBATH U BOCIIPMHHUMATD JJICKTPUUCCKUE
T10JI4.

4. buomexaHuka r. Pa3nen Ouonoruu, uzydaromuit CTpykTypy 1
KU3HEIEATEIIBHOCTb OPraHU3MOB C LIEIIBIO
HCIIOJIb30BaHHUs BBISIBJICHHBIX 3aKOHOMEPHOCTEN B
pELICHUU UHKEHEPHBIX 3a7a4 U JUIsl [IOCTPOCHUS
TEXHUYECKHUX CUCTEM, CXOAHBIX IO
XapaKTEPUCTUKAM C KUBBIMU OpraHU3MaMH.

5. Dnekrpuueckas 1. Criocob opueHTaluu B IPOCTPAHCTBE
AKTUBHOCTh HEKOTOPBIX )KMBOTHBIX, OCHOBaHHbBIN Ha aHAJIN3e
OTpaXKEHHBIX 3BYKOBBIX BOJIH.



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

IpakTnyeckoe 3ansiTue Nel7 (2uaca, 2 cemecTp)
Pa3nen 8 buonuka.

Tema 8.2 BUOTEXHONIOTHHU B JKU3HU KaXKIOTO.
Hennb: MOBTOPUTH CBEACHUS O HAYYHBIX JOCTHKCHHUSIX B PA3IUYHBIX 00IACTSX.

3amanmue:
1.AHanu3 nHpOPMAINK O HAYIHBIX JOCTHIKEHUAX B 00JIACTH TeHETHIECKUX TEXHOJIOTHH, KIIETOYHON

WH)XEHEPHUH, HUIIECBBIX ONOTEXHOJIOTHH.
2.IlmpencraBieHre pe3yinbTaToOB pelIeHus (BHICTYIUICHHE C Tpe3eHTaluei)

OcHOBHBIE CBeJICHUSA:

buotexHosiorusi B COBpeMEHHON MEIHUIIMHE

buotexHonorus, Kak Hayka, 3apeKOMeH/I0Baja ceds B KOHIe X X BeKa, a MIMEHHO B Hadaie 70-x
rozioB. Bce Hauanoch ¢ reHETUYECKON MHKEHEPHS, KOT/1a YUEHbIE CMOTJIN NIEPEHECTH
TeHeTUYECKUN MaTepuai U3 OJJHOTO OpraHu3Ma K Apyromy 0€3 OCyIIeCTBICHHUS MOTOBBIX
nporieccoB. s aToro 6ni1a rernonb3oBaHo pekomOuHanTHast JJHK nmu p/IHK. Takoii meTox
MPUMEHSETCS 111 U3MEHEHUS WIN YIYUYIICHHS ONPEACIICHHOTO OpraHnu3Ma.

broTexHOIOrY B COBPEMEHHOW HayKe

buoTtexHonornu B COBpeMEHHOM HayKe HECET OTPOMHYIO 0JIb3Y. 3a CUET OTKPBITUS T€HHOM
WH)XEHEPHUH CTAJIO0 BO3MOXKHBIM BBIBEJICHHS HOBBIX COPTOB PACTCHUH U MIOPOJ )KUBOTHBIX,
KOTOpBIE IPUHECYT I0JIb3Y CEIbCKOMY XO35HCTBY.

buoTtexHonorust HeobxonuMa /s TOBBIIEHUs HePTeoTnaun HePTIHbIX M1acToB. Hanbounee
Pa3BUTHIM HAIIPABICHUEM SIBJISIETCS UCIIOJIb30BaHNE OMOTEXHOIOTHH B SKOJIOTUH JUIsI OUUCTKH
IIPOMBIIIJIEHHBIX U OBITOBBIX CTOYHBIX BO/I.

Hal"J'ISI)]HaSI ouotexHonorus. I'ennas u KieTouHas HWHXXCHCPUA

['eHeTnyeckas ¥ KJIETOUHASI MHKCHEPHUS B COYECTAHUH C OMOXUMHEH — 3TO OCHOBHBIE CEPhI
COBPEMEHHOI OMOTEXHOJIOTHH.

Knerounas nH>xeHepus — BhIpalllMBaHUE B CIIELUAIBHBIX YCIOBHUAX KIETOK Pa3IMUHBIX KUBBIX
OpraHU3MOB (pacTeHUH, )KUBOTHBIX, OaKTEepHil), pa3HOTO poJia UCCIeA0BaHUs HaJ HUMU
(xoMOWHAaIUS1, U3BJICUCHUE WITH TIEPECcaKa).

Camoli ycienrHoi cuuTaeTcs KJIIeTouHas MHXeHepHs pacTeHuil. [Ipyn momomuy KieTouHon
WH)KEHEPUH PACTEHUN CTaJI0 BO3MOKHBIM YCKOPEHHUE CEJIEKIIMOHHBIX IIPOLIECCOB, YTO ITO3BOJISAET
BBIBOJUTH HOBBIE COPTA CEIIbX03 KYNIbTYp. Tenepb BbIBEIEHHE HOBOI'O COPTAa COKPATHUIIOCH OT 11
aer go 3-4.



1.

['eHeTnyeckas (MU TeHHAs) HH)KEHEPUS — OTENI MOJISKYIISIPHOM OMOJIOTHH, B KOTOPOM
3aHUMAKOTCS] U3YUYEHUEM U BBIICJIEHUEM T€HOB U3 KIIETOK KUBBIX OPTaHU3MOB, MOCJIE YETO HAT
HUMH IPOBOASATCA MAHUITYJISIUUU JIJIs1 JOCTUKEHHS ONPEICIICHHON 1enu. | TaBHbIMU
WHCTPYMEHTAMH, KOTOPBIE UCIIOIB3YIOTCS B TCHHOW WHYKEHEPHH, SIBJISIOTCS (PEPMEHTHI U
BEKTOPBIL.

KoHTposbHbIE BONIPOCHI:

1.Yto uzyuaet OnoHMKa IpuMeps1?
2.Yto u3yuaer OMOHUKA KPaTKO?
3.Yro Takoe TeopeTnueckas OMoHUKa?

4.Yto Takoe OMOHUKA B MEeAULIIUHE?

HNudopmanuonnoe odecneyeHne 00y4yeHust
[lepeuenp pexoMmeHIyeMblX Yy4eOHbIX H3AaHul, VIHTEepHET-pecypcoB, AOIOJHUTEIbHON
JIUTEPaTyphl

OCHOBHBIE HCTOYHHKM:

. Bepxomennesa, FO. I1. buonorus : yuebnoe mocodbue mus CIIO / HO. II. BepxomenneBa. —

Caparos : IIpodoOpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr :
anexktpouHsid // IludpoBoit obpaszoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91854.html (nara obpamenus: 24.03.2023). — Pexxum noctyna: ans
asropusup. [lone3oBarenen

. Kyp6atoBa, H. C. Obmas 6uonorus : yuedbnoe mocobue ans CIIO / H. C. Kypbarosa, E. A.

KoznoBa. — Capatos : Hayunas kuawura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Tekcr :
anekTpoHHblt // LudpoBoit obpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87078.html (nara obpamenus: 24.03.2023). — Pexxum noctyna: ans
aropusup. [lonp3oBarenen

Tynaxosa, O. B. buomorus : ywyeOnuk mns CIIO / O. B. TymikoBa. — CaparoB

ITpodobpazoBanue, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — TekcT : 31€KTpOHHBIN //

[Mudposoit  oOpazoBatensHbIi  pecypc  IPR SMART : [cauT]. —  URL:
https://www.iprbookshop.ru/105785.html (nara oGpamenus: 24.03.2023). — Pexum goctyna:
qutst apropusup. [lons3oBarenei

HOHOJ’IHI/ITeJ'IBHI:;Ie HUCTOYHUKU.

Awmocos, I1. H. buonorus xuBoTHBIX : yaeoHoe nocodue / I1. H. Amocos, E. . UymacoB. — 2-¢ u3.
— Casnkr-Ilerepoypr : Ksagpo, 2021. — 120 c¢. — ISBN 978-5-906371-20-1. — TekcT :
anexktpoHHed // IludpoBorr obpazoBarenbHblli pecypc IPR SMART : [caiit]. — URL:



https://www.iprbookshop.ru/103076.html (mata oGpamenus: 24.03.2023). — Pexum moctyma: st
apropusup. [lonb3oBareneit

Enucees, A. I1. AHatoMus U PU3HNOIOTHS CETbCKOXO3SIMCTBEHHBIX KMBOTHBIX : yueOHuK mis CIIO /
A. I1. Emucees, H. A. Cadonos, B. U. boitko. — 5-¢ uza. — Cankr-IletepOypr : KBagpo, 2021. —
456 c. — ISBN 978-5-906371-26-3. — Tekct : anmekTponHbiii // IludpoBoit 0Opa3zoBaTEIbHBIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/103075.html (nata oOpamenus:
24.03.2023). — Pexxum pocryna: s apropusup. [lonb3oBaTeneit

Kynuesa, E. A. Bo3pactHas ¢usuonorus u ruruena : yuebnoe nocooue / E. A. KynueBa. — MuHCK :

Pecnybnukanckuii MHCTUTYT nipodeccuoHansHoro oopaszoBanus (PUIIO), 2021. — 232 ¢. — ISBN
978-985-7253-40-1. — Tekcr : anexktponusi // Lludpooit o6pazoBatensHbiil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/125446.html (mara oOpamenus: 31.10.2022). —

Pexxum noctyna: qis aropusup. [lonb3oBareneit

. Slpomeruu, C. II. AHaToMHsI HEPBHOW CHCTEMBbI M OpPraHOB YYBCTB : ydeOHoe mocobue / C. II.
Apomesuy, FO. A. I'yceBa. — 2-e n3n. — MuHck : Beinnitmas mkona, 2020. — 152 ¢. — ISBN
978-985-06-3287-6. — Tekcr : anexkrponHsii // Lludposoit o6pazoBarenpusiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/119958 html (mara oOpamenusi: 24.03.2023). —
Pexxum noctyna: mis aropusup. [lonb3oBareneit

CrapkoB, B. A. 3oonorus 6ecrno3BoHouHbIX. [loamapctBo OAHOKIETOYHBIE >KUBOTHBIC, WM
[Tpocreitmue (Protozoa) : yue6Hoe mocobue mia CIIO / B. A. CrapkoB ; nox pemakmueir H. 1O.
Benbu. — Capatos : IIpodobpazoBanue, 2020. — 123 c. — ISBN 978-5-4488-0666-7. — Tekcr :
anektponHsld // LudpoBoit obpaszoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91866.html (marta oGpamenus: 24.03.2023). — Pexum noctyma: st
aBTOPHU3HP. MOIb30BATENEH

HHTepHET HCTOUYHUKU:

www.elementy.ru — caiiT «QneMeHTbI 00JIBIION HayKH. DHUUKIIONEANS»
http://ru.wikipedia.org/wiki - UnTepHeT-a3HIMKIONIEIUA testpilot.
http://www.nkj.ru — caiiT xypHana «Hayka 1 >KU3Hb».

http://www.znanie-sila.su — caliT xypHana «3HaHUE — CUJIay.
http://technicamolodezhi.ru — caiit xxypHana «TexHHUKa — MOJIOIEKN».
http://www.popmech.ru — caiiT xypHana «llonmynsipHas MexaHHKa.

http://ihst.ru — caiit UucTUTYyTa ICTOpUY ecTecTBO3HAHUS U TexHUKU uM. C.U.
BasunoBa PAH (MUET PAH)
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xxypHana «Bompocsl
HCTOPUH €CTECTBO3HAHUS U TEXHUKIY.

http://naturalscience.ru — caiiT «EcrectBo3Hanue. CIpaBOYHUK  €CTECTBEHHBIX HAYK».









