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1. HosicHUTEILHAA 3AIMUCKA

JlanHble METOAMYECKHE YKa3aHMs INpeAHA3HAYaloTcs JUIsl OKa3aHWs [OMOILM CTYJEHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX paboT o yueonoi nucuuminae O/l 13 buonorus.
Metoauueckue yKa3aHus IPU3BaHbI PEIIUTH CIECIYIOIINE 3aJa4n:

— OCBO€HHE O0YyYarOIIMMHCSI CUCTEMBbI 3HAHUH O OMOJIOTUYECKUX TEOPHSIX,
YUYEHMUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, FUIIOTE3aX, MIpaBuilaxX, CIyKallux
OCHOBOH 1151 GOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOMI
KapTHHE MHpPA; O METOJaX HAYYHOTO MO3HAHUS; CTPOCHUN, MHOTOOOpa3uu 1
OCOOEHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHSI OPraHU3aLIMH; BBIJIAFOIINXCS
OTKPBITHUSIX U COBPEMEHHBIX MCCJIEIOBAaHUSIX B OMOJIOTHH;

— (opMupoBaHHE y OOyUYarOMINXCSI MO3HABATEIIbHBIX, HHTEJUICKTYAJIbHBIX U
TBOPYECKHUX CHOCOOHOCTEHN B MpoLlecce aHaIu3a JaHHBIX O Iy TAX
pa3BUTHA B OMOJIOTUM HAayUYHBIX B3IVISIIOB, UAEH U MOJXOJI0B K U3YyUEHUIO
JKMBBIX CHCTEM Pa3HOI'O0 YPOBHSI OpraHH3alluu;

— CTaHOBJICHHE Yy OOyYJarOIIHUXCsT 00 KyIbTyphl, PyHKIIMOHAIBHON
rpaMOTHOCTH, Pa3BUTHE YMEHUUN OOBSACHSITh U OLICHUBATH SIBICHUS
OKPY>KaIOIIET0 MUpa KUBOM IPUPOAbl HA OCHOBAaHUM 3HAHUI U ONbITA,
MOJIYYEHHBIX IIPU U3YUYECHUH OUOJIOTHUH;

— (popMupoBaHHe y 0O0y4YaroIUXCsl YMEHUN WIJIFOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAaHUN B NPAKTUYECKOMN NEsITEIbHOCTHU YEJIOBEKA, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI M arpoOMOTEXHOIOTUi;

— BOCHHTaHHUE yOKAEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHUBOI
IIPHUPOJIbI, HEOOXOAUMOCTH OEpPEKHOI0 OTHOLICHUSIK HEell, COOII0IeHUs
3TUYECKUX HOPM IPU IIPOBEJAEHUN OUOJIOTHYECKUX HCCIEIO0BAHUMN;

— OCO3HaHHWE NEHHOCTH OMOJIOTHYECKUX 3HAHUH JUISI TOBBIIIICHUS YPOBHS
9KOJIOTHYECKON KYJIbTYPBhI, 1151 (POPMUPOBAHUSIHAYUHOT'O
MHPOBO33PEHUS;

— NPUMEHEHHE NMPUOOPETEHHBIX 3HAHUN U YMEHHUN B MMOBCEHEBHOM >XU3HU
JUIs1 OLIEHKH MOCJIEACTBUN CBOEU AEATEIBHOCTH 110 OTHOUIEHUIO K
OKpYy2Karolieil cpesie, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBAHUE U
cobGroneHne Mep NpopUIaKTUKU 3a00JIeBaHUM.

Iesb npakTHYeCKUX 3aHATHH - TOMOYb OOYUYAIOIIMMCS B YCBOEHUH BOIIPOCOB TEOPHH, B
NPUOOPETEHNN UMH HEOOXOIMMBIX HaBBIKOB JUISl CAMOCTOSATEILHOTO U3yUEHUS
NEPBOMCTOYHUKOB, HOPMATUBHBIX aKTOB, y4eOHON JIUTEPATyphl, B 03HAKOMJIICHUH C
MOHOrpadUsIMU U APYTUMHU HAYYHBIMU PaOOTaMHU M0 TUCHUIUIMHE.

IIpakTueckoe 3ansaTue Nel (2gaca, 1 cemectp)
Pa3nea 2. Yuenue o KieTke.

Tema 2.1. Xumudeckast oOpraHu3anus KIETKH.
Ileab: MOBTOPUTH CBEACHUS O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHu3alnu KJIETOK.
3amanue:

1.Kpatkast uctopusi u3y4yeHus KJIeTKH.
2. XUMHYeCKasi OpraHu3anus KJIeTKH.
3.IlpencraBnenne yCTHBIX COOOIEHUH ¢ Mpe3eHTalnel, MOArOTOBJICHHBIX 0 MEPEUHIO

HCTOYHHKOB, pPCKOMCH/IOBAHHBIX IPCIIOJABATCIICM.



OcHoBHbIE CBeIeHHS:

Xumuueckasi opraHu3alys KJIETKU — COBOKYITHOCTh BCEX BEIIECTB, BXOJAIINUX B COCTAB KIJIETKH.
B cocTaB kiieTku BXOAUT OOJIBIIIOE KOJIMYECTBO XMMUYECKUX 3JIeMeHTOB [lepunoanueckoit
CHUCTEMBI, U3 KOTOPBIX 86 MOCTOSSHHO MPHUCYTCTBYIOT, 25 HEOOXOUMBI JIJIsi HOPMaJIbHON
JKU3HEACSITEIIBHOCTH Opranu3ma, a 16—18 u3 Hux abCOIOTHO HEOOXOUMBI.

KounTpoJibHbIE BONPOCHI:

1.IIpuBeauTte nmpuMepsl OMOIOTUYECKOM POJTU XUMUYECKUX JIEMEHTOB.
2.Kakue oprannueckue BeIiecTBa BXOAAT B COCTaB KJIETKHU?

3.Kakue suner PHK umMmerorcs B xierke?

4.Kakue kJeTKky Hanbosee OoraTel yriieBogamMu?

5.Kakue QpyHKITUU BBITOIHSIOT KUPHI?

IIpakTuyeckoe 3ansitue Ne2 (2yaca, 1 cemecrtp)

Pa3nen 1. Yuenue o kieTke.

Tema 2.2. Ctpoenue u QyHKINUU KIETKH.

Lleab: MOBTOPUTH CBEACHHS O CTPOCHHUE U (DYHKIIUU KIETKH.

3ananue:

1. IHK — HOCcuTEenb HACIEACTBEHHOW MH(POPMALIUH.

2.IlpencraBieHne yCTHBIX COOOIICHH ¢ Tpe3eHTalUe!, TOATOTOBIEHHBIX 0 MEPEUHIO
HUCTOYHUKOB, PEKOMEHOBAaHHBIX MPEI0aBaTEIIeM.

OcHOBHBIE CBe/ICHHS:

N3 vero cocrout knerka?

Kierka umeeT 0005109Ky, IUTOIIIA3MY, B KOTOPOU PACTIONOKEHBI OpTraHOUABI (SIAPO C

SIPBIIIKOM) U BaKyOJIH C KJIETOUYHBIM cokoM. Ob6osouka nmpuaaet GopMy KIETKE U 3alUIIAeT OT
BHEIITHUX BO3JICHCTBHIA.

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

S npo umeeT cnoKHBIN COCTaB U cTpoeHue. bes sapa kineTka He MOXKET pacTH, AETUTHCS U 4epe3
HEKOTOpoe BpeMs norudaet. [{uromnazma u sapo — BaKHEHIIME YacTH KIeTKH. B muTomazme
PaCIOJIOKEHBI TIACTUIBI — 3EPHUCTBIC 00pa30BaHUS PA3TUIHON (DOPMBI.

VY 1BETKOBBIX PacTEHUH MIIACTUABI MOTYT OBITH 3€JI€HON OKPACKH (XJIOPOIUIACTHI), )KEITOM,
OpaH)KEBOM, KPACHOM (XPOMOIIIACTHI) U OECIIBETHBIE (JIEWKOIIACThI). OT MIaCTH 3aBUCUT
OKpacKa OpraHoB pacTeHHUSI.

B knetkax, 0COOEHHO B CTaphIX, PACTIONOKEHBI TTOJIOCTH C KJIETOYHBIM COKOM, KOTOPBIE
Ha3bIBAIOTCS BaKyOJISIMU. B KJIIETOYHOM COKE BaKyoJiel COAepIKaTCs caxap, COJIH, KpacsIue
BEIIIECTBA, PACTBOPECHHBIC B BOJIE.



Mexay 0007109KaMH KJIETOK HaXOIUTCS MEKKJIETOYHOE BEIIECTBO, COeNUHSIIONIEee KiIeTku. Eciaun
MEXKJIETOYHOE BEIIECTBO Pa3pyIIaeTcs, TO KIETKU pasbeauHstorcs. [1o oopme pacTutenbHbIe
KJIETKU OBIBAIOT CAMBIMH Pa3HOOOPA3HBIMU. HO UMEIOT 00IIIee CTPOCHHE.
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KneTku Bcex opraHnM3mMoB UMEIT eMHYI0 CXEMY CTPOEHUS, B KOTOPOI AICHO NPOoABAAETCA
06LIHOCTb BCEX MPOLLECCOB XM3HeAeAaTeNbHOCTU. KaXkaan KNeTKa BK/IOYaeT B CBOM COCTaB ABe
HepaspbIBHO CBA3aHHbIE YaCTW: LUTOMNAA3MY M A4pP0.

KOHTpOJII)HbIe BOITPOCHI:

1.3 gero cocTouT KjaeTka?

2.13 KaKoro BeliecTBa COCTOUT 000I0YKa KJIETKH?

3.Kak Ha3eiBaeTcst OECI[BETHOE BEIIECTBO, 3AIIOIHSIOINIEE TENO KJIETKH?
4 .Kaxoi 1utacTuI UMeeT 3€JIEHBIN [IBET?

5.B kakoif yacTu KJAeTKH COJEPKUTCS SIAPHIIIKO?

6.Kak Ha3piBaeTcs mporiecc, KOTOPBIH MPOUCXOANUT TOIBKO B PACTHUTEIHHBIX KJIETKAX?

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

Tema 2.3. )Ku3HEeHHBIH [IUKIT KJIETKH.



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

1.BupycHbie u 6akTepuaabHbIe 3a00JICBaHMS.

2. O011Me TPUHIIMITBI KCTIOIb30BaHKSI JICKAPCTBECHHBIX BEIIECTB.

3.0c00eHHOCTH MPUMEHEHHSI aHTUONOTHKOB.

4 TlpencraBieHne yCTHBIX COOOIIEHUH ¢ Ipe3eHTalMel, TOATOTOBICHHBIX MO MEPEYHIO
UCTOYHHKOB, PEKOMECH/IOBAHHBIX MPEIOIaBATEIIEM.

OcHOBHBIE CBEeICHHA:

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

MOMEHTa 00pa30oBaHus 10 €€ rudenu win aeneHus. [1pogoinKUTebHOCTD KIIETOYHOTO [IUKIIA Y
Pa3HbIX OPraHU3MOB 3HAYUTEIBHO paznuuaetcs: y npokapuot oH mutes \(20\) — \(30\) munyT,
a B KJIETKax ykapuoT MoxeT rnpogonkarsest ot \(10\) mo \(20\) gacos.

KoHTposbHbIE BONIPOCHI:

1. KiteTouHBIM IIUKJIOM Ha3bIBACTCSI MIEPUOJ] OT

1) cuaresa JIHK no cuareza PHK

2) IPEeCUHTETUYECKOM CTaIuH J10 TOCTCHHTETHUCCKOMN

3) BOBHHUKHOBEHUSI KJIETKU B PE3YJIbTATE JICTICHUS 10 €€ JACIICHU
4) CHHTETHYECKOM CTaJIUU JI0 MMPECUHTETUYCCKON CTaINH

2. Poct 1 pa3BUTHE KJIETKH, BBHITIOJHEHHE KJIETKOM CBOUX (DYHKIIMIA B OpraHU3Me, YABOCHUE
XPOMOCOM IIPOUCXOJIUT B IEPUOJ, HA3BIBAEMBII

1) uarepdazoit
2) meiio3oM
3) MuUTO30M
4) oBOTeHE30M

3. [lepuox uaTEpda3bl, BO BpeMs KoToporo npoucxoaut yasoenue JJHK kiretku
1) npecunternueckuii (Gi)

2) cuHTeTuueckuii (S)

3) nocrcunTeTHueckuii (Ga2)

4) metadaza

4. B mporiecce MATO3a U3 OJTHON MAaTEPUHCKOMN KIJIETKH 00pa3yeTcs
1) 8 nouepHUX KIETOK
2) 4 nouepHHE KIIETKU
3) 1 noyepHss KIeTKa
4) 2 nouepHUE KIETKH

5. OuepenHOCTh CTaguil B MUTO3€

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



3) mpodasza, meradaza, anadasa, Tenodasa
4) metadasa, Tenodasa, mpodasza, anadaza

6. B anadaze MuTo3a mpoucxoauT

1) pacxoxkaeHre XpoMOCOM K II0JIF0OCaM KIIETKU
2) cnupanu3anus XpoMOCcoM

3) pacxoxaeHre XpoMaTH/I K TIOJF0CaM KIETKH
4) necnupanu3anusi XpoOMOCOM

IpakTnyeckoe 3ansitue Ne4 (2uaca, 1 cemectp)
Pa3nen 3. Opranusm. PasmHoKeHue U HHIUBUAYAIbHOE Pa3BUTUE OPraHU3MOB.

Tema 3.1. PazaMHOKEHHE OpPTraHNU3MOB.
Leab: BBIISIUTD CYIIECTBEHHBIC TPU3HAKU PA3MHOKEHUSI OPTaHU3MOB.
3aganue:

1.BrisiBiieHME M ONKCAaHKME MPU3HAKOB CXOJCTBA 3apOJIBIIICH YeTOBEKa U JAPYTUX MO3BOHOUYHBIX
KaK J0Ka3aTeJIbCTBO UX 3BOJIOLIMOHHOIO POJICTBA.

2. CpaBHHUTE XapaKTEPUCTUKU OECIIOIO0T0 U MOJIOBOTO THIIOB PA3MHOKEHHS.
3anonauTte Tabnuiy «XapakTepucTHKa TUIIA PAa3MHOKESHHUSD.

1) KonruecTBO 0co0e#t it pa3MHOKEHUSI.

2) Kakoii TUI KJIETOK MPUHUMAET y4acTUE B Pa3MHOKCHHUH.

3) U3 kakuX KJICTOK TMOSBJISICTCS HOBBIM OPraHU3M.

4) Brosioruueckasi OCHOBa Pa3MHOXKEHHS (32 MCKIFOYEHHEM BBICIIUX PACTCHHN).
5) CKOpOCTh YBEIMYCHHSI YUCIIEHHOCTH OCOOEH.

6) I'eneTnyeckue 0COOCHHOCTH MMOTOMCTBA.

7) IlpuunHa MosIBICHUST HOBBIX MPU3HAKOB Y MOTOMCTBA.

8) IpucrocobuTebHbIE BO3MOKHOCTH HOBBIX OpPTaHH3MOB.

9) 3HayeHue pPa3ZMHOKCHHUSI.

10) Crioco0bl pa3MHOKEHHUSL.

3. BeimonHuTe TectoBoe 3aanue. BeiOepure Tpu MpaBUIIbHBIX OTBETA U3 LIECTH.
1. ITpu mMOJIOBOM pa3MHOKEHHH XOPIOBBIX:
1) IpoUCXOaUT OIIIOJJOTBOPEHHE;
2) TOTOMKH SIBJISTFOTCSI TEHETUYECKUMHU KOITUSIMHU POTUTENICH;
3) raMeThl UMEIOT JUIUIOUAHBINA HAOOp XpOMOCOM;
4) 1oy0BBIE KJIETKH 00pa3yloTcs IMyTeM MenHo03a;
5) MoNIOBBIE KIETKU 00pa3yroTCsl IyTEM MHUTO34;
6)reHOTHIT TOTOMKOB 00BEIUHSIET TEHETHUECKYI0 HH(OPMAIIHIO 000MX POIUTEIICH;
2. VIcrouHuKOM pa3HOOOpa3ust MOTOMCTBA IIPU TIOJIOBOM Pa3MHOKEHUU SIBIISETCS:
1) ynBoeHue XxpoMocoM B uHTepdase;
2) 0OMeH yJacTKaMu TOMOJIOTMYHBIX XpOMOCOM B Tipodase | meiiosa;
3) METOTHYECKOE JIeTICHNE KICTOKIPEANIECTBEHHHUI] TaMET;
4) ciyyaiiHOe CIIUsTHHE TaMeT MPH OIUIOI0TBOPEHUY;
5) nanuuue npodasel, MeTadaszbl, aHadazbl U TeI0(]a3bl B KICTOYHOM LIUKIIE;
6)cmydaiiHOe pacxoX/IeHHE JIBOMHBIX XPOMOCOM IPY TIEPBOM JISJICHHU MeH03a.
3.YUto xapakTepHO 1151 6€CIOI0T0 pa3sMHOKECHHS?
1) mOTOMCTBO MMEET T'eHBI TOJIBKO OJHOTO MaTEPUHCKOTO OpraHu3Ma
2)TIOTOMCTBO F'€HETHYECKU OTJINYACTCS OT POJUTEILCKUX OPTaHU3MOB
3)B 00pa3oBaHKUK MOTOMCTBA OOBIYHO YYaCTBYIOT JIBE OCOOU
4)B 00pa30BaHIK MOTOMCTBA y4aCTBYET OJIHA 0COOb
5)pa3MHOKEHUE YaCTSIMHU BEr€TaTUBHBIX OPTaHOB



6)B pa3MHOKEHHH YYACTBYIOT T'aMEThI.
5. Uto xapakTepHO 151 TIOJIOBOTO Pa3MHOKEHUS?
1) MOTOMCTBO MMEET T'€HBI TOJIBKO OJIHOTO MATEPUHCKOIO OpraHu3Ma
2) MOTOMCTBO T'€HETHYECKHU OTIMYACTCS OT POAUTEIBCKHX OPraHU3MOB
3) B 00pa3oBaHUK MOTOMCTBA OOBIYHO YYACTBYIOT JIBE OCOOU
4) B 00pa3oBaHKMK ITOTOMCTBA y4acTBYET OJIHA OCOOb
5) cymiecTBOBaHKE 000CIOJIBIX KHBOTHBIX
6) pa3sMHOKCHHE YaCTAMHU BEr€TaTUBHBIX OPraHOB
OcHOBHBIE CBeICHHS:

Pa3mHOXeHHE — CIIOCOOHOCTh JKMBBIX OPraHU3MOB BOCIPOHM3BOAWUTH ceOe TOI0OHBIX.
Paznmuuaror 1Be OCHOBHBIE (OPMBI pPa3MHOXKEHUS — Oecrmoioe u ToJioBoe. becmombiM
HA3bIBACTCS Pa3MHOXKEHHUE, KOTOPOE MPOMCXOIUT 0e3 oOpa3oBaHus rameT. B HEM ydacTByeT

OJHa OCO6I>, a T€HOTHUII IOTOMCTBA TaKOMH KC, KaK'y pOI[PITCJ'ILCKOﬁ 0coou.

Pa3mHo:xeHHE OpPraHu3MoB - BOCIIPOU3BCACHUC cebe HOI[OGHI)IX.

becnoJsioe pasMHOKeHH € - pa3MHOXKCHHE, OCYIIECTBIIAIONIEECS C y9aCTUEM JIMIIb OJHOU
ocoOu. BereraTuBHOe pa3zMHOKeHHe- PA3MHOKEHUE YaCTSAIMU TeJla WK IPYNIaMU KIETOK; IIpu
3TOM Y4aCTBYET TOJIBKO OJTHA POJUTEIbCKAst 0COOb.

IToJs10BO€ pa3mMHOKeHHE - BOCTIPOM3BEIeHUE ce0e MOJOOHBIX, MPOUCXOAMIIEE, KaK MPaBUIIO, C
Y4acTHEM JIBYX 0COOEH B pe3ysbTaTe CIUSHUS TaMET, T. €. KOMYJISIUU SHUICKICTKU U

CcriIcpMaTro3onia.

ITapTeHoreune3s - cocod MOJIOBOTO Pa3MHOKEHHUS, TPU KOTOPOM 3apOIBIII PA3BUBACTCS U3
HEOIJIOAOTBOPEHHOM SULIEKIETKI

OmoxoTBOpEeHHe - MPOLIECC CIHUSAHUS STUIEKIETKH CO CIIEPMAaTO30UI0M.
I'amera - nojoBas KiieTka
SliinekJeTKa - >KeHCKad MM0JIoBas KJIETKa

YepenoBanue NOKOJIEHHIT - CMEHA MIOJIOBOTO M OECIIOIOrO TIOKOJIEHHH B [IUKJIE PA3BUTHS
HEKOTOPBIX JKUBOTHBIX M PACTCHUH, Pa3IHYAIOIINXCS CIOCOOOM Pa3sMHOKEHHS.

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

KoHnTpoJibHbIE BOIPOCHI:
1.IIpenmymiecTBa U HEJOCTATKH OECIOIOr0 Pa3MHOXKEHHUS.
2.Ilouemy TOJOBOE pa3MHOXKEHHE MOJIYYHJIO HambOoJee IIHPOKOEe paclpoCTpaHEHHE Cpeau

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

IIpakTyeckoe 3ansaTue NeS (2yaca, 1 cemectp)

Pasznen 3. OpFaHI/ISM. PasMHoOXeHUE U HHAUBUIYAJIbHOC PA3BUTHUC OPTaHHU3MOB.



Tema 3.2. lnnuBuyanbHOE pa3BUTHE YETOBEKA.
Ileab: NOBTOPUTH CBEACHMS MHIMBUYaIbHOTO PA3BUTHS YEIIOBEKA.

3amanmue:

1.MlnauBuayanbHOE pa3BUTHE YEIOBEKA: KPAaTKO 00 OCHOBHBIX JTarax.
2.BuyTpuyTpoOHBIi IEpHOJT pa3BUTHSI.
3.ITocTaMOprOHATBHBIN OHTOTEHE3.

4.1locnencTBus BIMSIHUS aJIKOTOJIsl, HUKOTMHA, HAPKOTHUUECKUX BEILECTB, 3arpA3HEHMSI CPE/IbI Ha
pa3BHUTHE YEIIOBEKA.

5.I0pencraBieHne yCTHBIX COOOLICHUH C MPE3eHTALMeH, OArOTOBICHHBIX 110 EPEYHIO
MCTOYHUKOB, PEKOMEHI0BaHHBIX IIPEI01aBATEIIEM.

OcHOBHBIE CBEICHUS:

OHnTorexes (BUBOI'€HE3) — 3TO MHIMBUAYAJIbHOE Pa3BUTHE OPraHU3Ma KUBOTHBIX U YEJIOBEKA,
COBOKYITHOCTb IIOCJI€/IOBATEIbHBIX MOP(POIOrHYECKUX, PU3UOTOIHYECKIX U OMOXMMUYECKUX
peoOpa3oBaHuil, MPETEPIIEBAEMbIX OPraHU3MOM OT MOMEHTA 3apOXKIECHUS 10
¢uznonorunueckoit cmepty. UHauBHAYyaIbHOE pa3BUTHE YeJI0BeKa — 3TO pa3HOOOpa3HbIe
W3MEHEHUS, IPOUCXOASIINE C OPraHU3MOM OT MOMEHTA 3a4aThsl 10 CMEPTH, IIEPEXOJ U3 OAHOIO
cocTosiHuUA B Apyroe. EnuHuIiel pocta v pa3BUTHs OpraHu3Ma sBisieTcs KieTka. DopMupoBaHue
YyeJIoBeKa HAUMHAETCS C MPOoLecca CIUSHUS TaIUIOUAHBIX MOJIOBBIX KIETOK (SHIIEKIETKU U
criepMaTo30m1a, 00pa30BaHUsl OTHON JUTUIOUTHON KJIE€TKUA — 3UTOTHI).

WNHauBuyalbHOE Pa3BUTHE OPraHU3MA YEJIOBEKA HAUYMHAETCS C MPOLECCa OTUIOJOTBOPEHHS.
SIMUEeKIEeTKN cO3peBaroT B OPraHU3Me JKEHIIMHBI KaXIbIi MecAll. B cepeilnHe MEHCTpyaIbHOTO
LIMKJIA [IPOMCXONUT OBYJISLMUSA U SIMIIEKJIETKa HAYMHAET CBOM HENIPSIMOMN ITyTh B MaTKy.
CrniepmaTo301/1bI MTOMAAIOT B OPraHU3M >KEHIIUHBI BO BpeMs II0JI0BOro akTa. OmiogoTBOpeHHe
yaiie BCEro NpOMCXOAUT B MaTOUHOM TpyOe. 3urora NpoxXoauT psijl MOCIE0BATEIbHBIX
JieNieHHi, 1 00pa3yeTcst SMOPHOH.

KoHnTpoJibHbIE BONIPOCHI:

1.Ilepeuncnuth nepuoapl BHYTpUYTPOOHOTO pa3BUTHS (3a4aTHE - POXKICHUE).

2. TlepeyrcuTh MEPUOIBI TIOCTHATATIBHOTO Pa3BUTHsI (OT poxaeHus a0 21-25).

3. [lepeuncnuts nepuoAp! 3penoro pa3BuTus ( 0121-25 10 GuU3noIOruIecKon CMEpTH).

IMpakTuyeckoe 3ansaTue Ne6 (2yaca, 1 cemecTp)
Pa3nen 4. OCHOBBI TCHETUKH U CEICKIIUU

Tema 4.1 OcHOBEI Y4YC€HH O HACICACTBCHHOCTHU U U3BMCHUYNBOCTU


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 PEILICHUE 3a/1a4l HA
MOHOTUOPUIHOE U AUTHOPUIHOE CKPEIIMBAHNUS, BHISIBJICHUE BIUSHUS MyTarecHOB Ha
OKPY’KaIOIYIO Cpeny.

3aganue:

1.I'eneTnka — HayKa 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB. .
MeH1enb — OCHOBOIOJIOKHHUK T€HETUKH.

2.CocTraBieHHe MPOCTEHIINX CXeM MOHOTHOPHIHOTO U IUTHOPUIHOTO CKPEUTMBAHMUS.

OcHOBHBIE CBeICHHS:

Monoeu6pu0yoe CKpeuueanue — o9mo CKpeuwusarnue, 6 Komopom Ha6J'IIOI[eHI/Ie BEACTCA TOJIBKO
M0 OJHOMY IMPHU3HAKY, T.C. OTCJICIKUBAIOTCA AJUICIIM OJHOI'O I'CHa.

ﬂueu6pu0u0e CKpewueaHue — amo CKpewueaHue, 6 Konnopom Ha6JIIOI[eHI/IC BCACTCA 110 IBYM
IIpU3HAKaM, T.C. OTCIICIKUBAIOTCA AJUICIIN ABYX I'CHOB.

I'enernyeckue 0003HaAUEHUSA:

P — poaurenu; F — moToMCTBO, UKCIIO yKa3bIBAET HA MOPSIKOBBII HOMep rokosienus, F1, F2.

X — 3HaYOK CKPEIIUBAHUS, MY>KCKHE 0COOH, JKEHCKHE ocodm; A, a, B, B, C, ¢ — OT/IeTTbHO B3SThIC
HacCJeACTBEHHbIE pu3Haku. A, B, C — 10MUHaHTHbIE aJlJIeH T'€Ha, a, B, ¢ — PELIECCUBHBIC
ajyieNny reHa. Aa — TeHOTHII, TETEPO3UT0Ta; aa — PELIECCUBHAs TOMO3UT0Ta, AA — TIOMUHAHTHAS
TOMO3UTIOTa.

Knaccuueckum npumepomM MOHOTHOPUTHOTO CKPELIMBAHUS SBJISIETCS CKPELMBaHUE COPTOB
ropoxa ¢ KeITbIMH U 3€JICHBIMUA CEMEHAMHM: BCE TOTOMKH UMEIH JKEIThle ceMeHa. MeHienb
MIPUIIEIT K BBIBOJY, YTO Y THOpH/IA IEPBOTO MOKOJICHUS U3 KaXK0M Mapbl albTEPHATUBHBIX
MPU3HAKOB MPOSBISAETCS TOJIBKO OJUH — OOMUHAHMHbBIU, @ BTOPOU — peyeccustblii — He
pa3BHBaeTcs, Kak Obl HCUE3aeT.

P AA * aa — pooumenu (vucmoie 1unuu)

A, a — camemvi pooumeneti

Aa — nepsoe noxonenue 2ubpudos

OTta 3aKOHOMCPHOCTD ObllIa Ha3BaHa 3aKOHOM CI(I/IHOO6paBI/I}I FI/I6pI/II[OB MEPBOro MOKOJICHUS NI
3aKOHOM JOMHWHHPOBAHUA.

KoHnTpoJibHbIE BOPOCHI:
1. Yto Takoe MOHOTHOPHUIHOE U TUTUOPUHOE CKpeIluBaHue?

2. Kakue renernyeckre 0003Hau€HHs UCIOIB3YIOT JJISi CXEMaTUYHOTO H300paKeHUs
CKpeLIMBaHUs"?

3. Yo takoe myranus’?



4. Kakue KJjacchl MyTareHOB CyIIECTBYIOT?

IpakTnyeckoe 3ansitue Ne7 (2uaca, 1 cemectp)

Pa3gen 4 OCHOBEI T€HETHUKHU U CEJIEKIIUU.

Tema 4.2 OcHOBBI CENIEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

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

[IpoBeps cBoM 3HaHUSA 110 TeMe «OCHOBBI CEICKIMH PACTEHUM, )KUBOTHBIX U
MUKPOOPTaHU3MOBY.

3amanme Ne 1.

BcraBbTe NponymeHHbI€ CJIOBA.

B pationax Cpenneit A3uu , Kak IMpe/IoiaraoT, BIIEPBhIE ObLIN OJIOMAITHCHBI , aB
Maitoit A3uu

[Ipenok KpymHOro poraroro cKoTa BIIEpBBIC OJIOMAIITHEH B psjie obacTeit EBporbl, a
MPEIOK IOMAIIIHEN B crensix [IpuuepHoMopbs.

3amanue Ne 2.

3akoHuYNTE MpeEaI0KeHNeE.
2.1. BuorexHomorusa — 71o ...

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

OcHOBHBIE CBEICHUS:

Cenekius (0T jaT. — BBIOOP, OTOOP) — 3TO HAyKa O IMYTAX U METOJIaX CO3AaHUS
HOBBIX U YIIYUIIIEHUS YXKE CYIIECTBYIOIIUX COPTOB KYJIbTYPHBIX PACTEHUI, TOPOJI JOMAITHUX
YKUBOTHBIX U IIITAMMOB MUKPOOPTAHU3MOB C IICHHBIMU JIJISl TIPAKTHKY MPU3HAKAMH U
CBOMCTBaMH.

3a/1a4uu CeJeKINN BBITEKAIOT U3 €€ ONPE/ICIICHUS — JTO BBHIBEJCHHE HOBBIX U
COBEPIIICHCTBOBAHUE YK€ CYIIECTBYIOIIUX COPTOB PACTEHUH, TOPO/I >KUBOTHBIX M IITAMMOB
MUKpOOprann3MoB. CopToM, MOPOI0H U IMITaMMOM Ha3bIBAIOT YCTOMYHUBYIO TPYIIITY
(oM SIUIO) )KUBBIX OPTaHU3MOB, UICKYCCTBEHHO CO3/IaHHYIO YEJIOBEKOM U UMEIOIIYIO
oTpeieNIeHHbIC HACISICTBEHHBIC OCOOCHHOCTH.

Bce ocobu BHYTpH MOPOBI, COPTA U IITAMMA UMEIOT CXOHbBIE, HACTIECTBEHHO
3aKpeIIeHHBIe MOP(OJIOTHYECKUE, PU3NO0IOTO-ONOXUMUYSCKUE M XO3IHCTBEHHBIC TPU3HAKU U
CBOICTBa, a TAaK)Ke OAHOTUITHYIO pEaKlnio Ha (JaKTOPHI BHENIHEN cpeibl. OCHOBHBIMU
HAIIPABJICHUSMU CEIICKIIMH SBIISTIOTCS:

1. BBICOKas ypOXKaHOCTh COPTOB PACTEHHIA, TUIOJJOBUTOCTH M MPOYKTHBHOCTH TOPOJT
JKUBOTHBIX

2. Ka4yeCTBO MPOIYKINH (HAIIPUMep, BKYC, BHEITHUI BHUJI, JIEKKOCTh IJIOIOB M OBOIIEH,
XUMHUYECKHI COCTaB 3epHA — COJIepKaHue Oeka, KJICHKOBUHBI, HE3aMEHUMBIX AMHHOKHCIIOT U
T. 1.);

3. ¢pm3HoIOTHYeCKHe CBOMCTBA (CKOPOCIIEIOCTh, 3aCyX0YCTOHIHBOCTb,
3UMOCTOMKOCTb, YCTOMUMUBOCTH K OOJIE3HSIM, BPEIUTENSIM U HEOIAaronpusaTHBIM KIMMAaTHIECKUM
YCIIOBHSIM);



4. VHTEHCUBHBIN MyTh pa3BUTHs (y PACTEHHI — OT3BIBYMBOCTH HA YAOOPEHHUSI, TIOJIHB,
a 'y )KMBOTHBIX — «OIUIaTa» KopMa u T. I1.).
KonTposbHbIe BONPOCHI:

1. Ot 4ero 3aBUCHT yCHeX CEJICKITMOHHON PabOTHI?
2. 1514 9ero npuMeHsI0T THOPUANU3AIIMIO C MTOCIETYIOIUM 0TO0pOM?

3. Kakoii crioco0 cBsi3aH ¢ BHEAPEHUEM B OAKTEPHAIBHYIO KJIETKY OIPE/ICIICHHBIX T€HOB, B TOM
YHUCJIE U TEHOB YeIoBeKa?

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

Pasznea 5 IIpoucxoxxaeHue v pa3BUTHE KU3HU HA 3eMyie. DBOJIIOIMOHHOE YUCHHUE.

Tema 5.1 [IpoucxoxaeHre U HauaabHBIE ITAIbI PA3BUTUS KU3HU Ha 3eMiie.

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

3aganue:

BbIsBUTE TTIaBHBIE COOBITHS, MPOUCXOIAIINE B PA3HBIE 3PbI U TIEPUOJIBI PA3BUTHS
OpPraHU4eCcKOTo MUpPa, apoMOP(O3bl, BO3HUKIIINE B PACTUTEIHHOM U )KUBOTHOM Mupe. Pa3BuBath
HAaBBbIKU pabOThI CO 3BYYaIUM TEKCTOM, aHAJIU3UPOBATh €T0, J€JIaTh BBIBO/bI, & TAKXKE
pa3BUBAaTh BHUMAaHUE U KPUTUUYECKOE MBIILICHUE.

[IpoucxoxaeHne U HaYaJIbHBIE 3TAIbl PA3BUTHSI )KU3HU Ha 3eMJIe.
1.2KuBoe oTnmmyaeTcst OT HEXKHUBOTO:

a — COCTaBOM HEOPraHUYECKUX COEAUHEHI

0 — HAIMYMEM KaTallu3aTopoB

B — B3aMMOJICUCTBUEM MOJIEKYII IPYT C IPYrOM

I — OOMEHHBIMU npoueccamu, O6CCH€‘{I/IB3IOH_II/IMI/I MMOCTOAHCTBO CTPYKTYPHO- (I)YHKHHOHaHLHOﬁ
opraHu3al CUCTEMBI

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

0 — a3poOHBbIe reTepoTPOPHI

B - aBTOTPOdBI

T — OPraHU3MBbI-CHMOHOHTHI

3.J'unoresa — sto

a — Jjorn4yeckoe o000IIeHIE ONbITA

0 — HAyYHO TTOCTABIEHHBIN OTBIT

B — HAYYHOE MPETIOI0KEHUE

I — U3y4eHHe U3MEHEHU, MPOUCXOISAIINX B IPUPOJIE

4. BUOOTUYECKON CUCTEMOI HA3BIBAIOT



a — OpraHbl JKUBOTO OpraHU3Ma

0 — HECKOJIBKO PSIIOM PacHoOJIOKEHHBIX OPraHOB

B — 00bEIMHEHUE OJHOPOHBIX KIETOK

r—OMoJIOTHYeCKUE OOBEKTHl Pa3HOM CTENEHU CIIOKHOCTH, HMMEIOIIME HECKOJIbKO YpPOBHEU
OpraHu3anuu

5. XuMudeckast HBOJIIOIMS Ha JpeBHEN 3emiie 3aBepIIniiach
a — abMOTreHHbIM CHHTE30M OMOJOTHYECKHX MOHOMEPOB
0 — o0pa3oBaHUEM MOJUTICIITHIOB
B — CHHTE30M OHOIIOIUMEPOB
I — CJIy4aifHO BO3HUKIINM O00bEeTUHEHHEM OCIKOB U HYKICHMHOBBIX KHCIIOT
6.0nbITh JI. [TacTepa mokazany BO3MOKHOCTh
a — caM03apOKJIeHUs KU3HU
0 — MOSIBJICHUS )KUBOT'O U3 KUBOTO
B — 3aHECEHUSI «CEMSIH JKU3HI)
I — OMOXUMHYECKOM IBOJIOIINH
7.1 GMONOTUYECKOI HBONIIOIMK Ha 3eMJIe PEIIAIOIIYIO POJIb ChITPAId KOCMUYECKHE,
IUTaHETApHBIE ¥ XUMUYECKHE YCIOBUS, 00ECTICUNBIINE HATNIHE BOJIBI:
a — B ra3000pa3HOM COCTOSTHUU
0 — B TBEPJIOM COCTOSIHUU
B — B KUJKOM COCTOSIHUU
T — B BUJIC BOAHOH «pyOarikm, OKpyKaromeid OpraHnuecKue MOJICKYJIbI
8.ITooBBIM MpolIecCOM B HCTOpUU 3eMIT TIEPBBIMU 00JIa a1
a — MPOTOOHOHTHI
0 — a’poOHBIC OaKTepUH
B — DYKapHOTHI
T — IPOKapPHOTHI
9.I1epBbIe HyKapHOTHI, JABIIHE HAYATIO )KUBOTHBIM, MTOTyYalId SHEPTUI0, HEOOXOIMMYIO TSI
KUZHENESATEIIbHOCTH
a — o0pazys nupodocdar
0 — MOrI0TUB a3pOOHbIE OaKTEpUU
B — «3aKJIFOYUB COI03)» C MEPBHYHBIMU (POTOCHHTETUKAMHU
' — MCIIOJIB3Ysl YNIbTpadroseToBOE U3TydeHHE

[IpoucxokaeHUE U HaYaIbHBIC ITAIbI )KU3HHU Ha 3eMite (2 BapHaHT)
1.CoriacHo TeopHuH CaMOIIPOU3BOIBLHOTO 3aPOK/ICHUS KU3Hb:
a — BO3HUKaJIa HEOJJTHOKPATHO U3 HEXKUBOI'O BEILIECTBA
0 — 3aHEceHa Ha Hallly IJIaHeTy U3 BHE
B — ObLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYIIIECTBOM B ONPEACIEHHOE BpeMs
T — BO3HUKJIA B PE3YJIHTATE MPOIECCOB, MOTIMHSIIOMUXCS (PU3UIECKUM U XUMUIECKUM 3aKOHAM
2.0xoHyatensHO B 1861 T. moKa3a OMBITHBIM MYTEM HEBO3MOXXHOCTD MOSBICHHUSI )KHBOTO U3
HEKUBOTO
(abuorenes) Ha 3emuiie:

a—®. Pemn B — A. JleBeHryk
6 — JI. Ilactep r — JI. CnaymtaHniianu
3. Briepeeie B 1924 1. BICKa3all IPeIIOJIOKEHIE 00 aOMOTCHHOM TTPOUCX 0K ICHUH
OpraHU4YeCKHUX
BelIeCcTB Ha 3emiie U cPOpMYTUpOBal KOAlepBaTHYIO TUIIOTE3Y:
a — JIx. Xonaeitn B — C. Musnep
6 — A. Onapun r — JIx. bepnan

4. CoriacHoO COBPEMEHHBIM MPECTABICHUSIM, HEOOXOUMBIMU 11 BOSHUKHOBEHUS KU3HU HA
3eMite SABIISLUTNCE:



a — onpeeNéHHbIE XUMHUECKUE COeTMHEHNS U OTCYTCTBHE T'a3000pa3HOro KUCIOpoia
0 — HajTMYKMe UCTOYHHUKA YHEPTHUH, ONPECIEHHBIC XUMUYECKIE COSMHCHUS 1 Oe3rpaHIIHO
J0JIT0€ BpeMs
B - 0E3rpaHUYHO JIOJITOE BpEMs, OTpeACIEHHBIC XUMHUECKUE COCTUHCHUSI U OTCYTCTBUE
ra3o00pa3HOro Kuciopoaa
T - ONpeJeIEHHBIE XUMHUECKUE COCTUHCHHUS, HAJTMYNE HCTOUYHNKA SHEPTHH, OTCYTCTBHE
ra3000pa3HoOro KUCIopoaa, 0€3rpaHM4HO J0JT0€ BpeMs
5. CamMOIIpou3BOJIEHOE 3apOXKICHUE KU3HHU HA 3eMIIe B HAIIC BPEMSI IIPEIICTABIISCTCSI
MaJIOBEPOSITHBIM [TOTOMY, YTO:
a — Ha 3eMJIe CIIMIIKOM MaJIO JIEHCTBYIONIMX BYJIKAHOB
0 — He XBaTaeT ynpTpaduoIECTOBOTO N3yYeHHUs, YTOOBI 00ECTIEYUTh MPOIECC IHEPTUECH
B — DJIGKTPUUECKAs] aKTUBHOCTh aTMOC(EPHI SBISIETCS HEOCTATOYHOM JIJIsl CHHTE3a
COCIMHEHU I
I' — XUMHYECKUE COCTMHEHHUS, N3 KOTOPHIX MOTJIa Obl BOSHUKHYTH )KU3Hb, MTHOBEHHO OBLIH
OBl OKHCIJICHBI WIIH TIOTJIOMIEHBI CYIIECTBYIOIMMH OpraHu3MaMHu
6. CortacHo KoallepBaTHOM rUIIOTE3e, KoallepBaThl 001l CBOMNCTBAMU )KUBOTO IMIOTOMY, YTO
OHHU:
a — COCTOSUIH U3 OCIIKOBBIX MOJIEKYJ M M30UPATEIILHO MOTJIOIIATH BEIIeCTBA
0 — obmaanu criocoOHOCTHIO K BOCITPOU3BOICTBY M CAMOOOHOBJICHUIO XMMUYECKOTO COCTaBa
B — N30MPATENILHO MOMJIOIIAIN BEIIECTBA, YBEIIMYUBAIN CBOM 00BEM M pacnaaiuch Npu
OTIpeIeNIEHHBIX YCIOBHAX Ha 0ojiee MelKkue
I' — pearupoBaJId Ha U3MEHEHUE XMMUYECKOTO COCTaBa OKPYKAIOIICH Cpe/bl M CaMU BBIIACIISIIN
COCJIMHCHMUSI, U3MEHSIOIIME €
7. IlepBble xHUBbIE OPraHU3MBbI (TPOOHOHTHI), MOSBUBILKECS Ha 3eMiie, IO CIIOCO0Y MUTaHUS ObLIN:
a — aHa3POOHBIMH reTepoTpodhaMu B — a9POOHBIMU XeMOTpohaMu
0 — aHa’poOHBIMU (oTOTpOdaMHU I — a3pOOHBIMH TeTepoTpodhaMu
8.CoriacHo Teopur OMOXMMHYECKOHN 3BOJTIOIUY KU3Hb:
a — CyIIecTBOBaja Bcerna
0 - BO3HHKaJIa HEOTHOKPATHO M3 HEKUBOTO BEIIECTBA
B - 3aHECCHA HA HaIly IUIAaHEeTy U3 BHE
T - BO3HHKJIA B PE3yJbTAaTe MPOIECCOB, MOTIUHSIIONINXCS (PU3HUECKIM U XUMUIECKUM
3aKOHaM
9. CormnacHo TeOpHH TaHCIIEPMUU KU3HD
a - BO3HHKAaJla HEOJJHOKPATHO U3 HEKMBOTO BEIIECTBA
0 - 3aHeceHa Ha Hally IUTAHETy U3 BHE
B - ObLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYILIECTBOM B OIPE/ENEHHOE BpeMs
T - BO3HHKJIA B PE3yJbTaTe MPOIECCOB, MOTIHHSIONINXCS (PU3HUECKUM U XUMUYECKIM
3aKOHaM

OcHOBHBIE CBEICHUS:

Bech nepuo cymiecTBoBaHus KU3HU Ha 3eMile MOXKHO pa3/IeInTh Ha 2 Meproja: T0KeMOpHid,
WM KPUINITO30H (TMepBUUHBIN niepuo/, 3,6 1o 0,6 mapn net), u panepo3oii. Itu 2 nepuoaa
Pa3BUTHS KHU3HH IIPUHATO JACTUTH Ha OoJiee Menkue — 3pbl. KpumnTo3oi BkiItoyaer B cels
apXencKyro (JIpeBHSs )KU3HB) U ITPOTEPO30MCKYIO (TIepBUYHAS JKU3HB) 3pbl. Danepo3oit
BKJIIOYAET B ce0s MaI€030MCKYIO (JIpEeBHSS )KU3HB), ME3030MCKYIO (CPEAHSIS )KU3Hb) U
KaifHO30HMCKYI0 (HOBasi )KM3Hb) 3pbl. ['paHUIBI MEXIY 3paMH — 3TO I7100aTbHbIE SBOTIOIMOHHBIE

CO6LITI/IH, BbIMUPpAHUS. B cBoro 0o4CpCab SPbI ACTATCA HAa ICPUOJbLI, ICPUOJBI - HA SITOXHU.



HcTopus pa3BUTHS KU3HU Ha 3eMJie CBsI3aHa HETIOCPEICTBEHHO C U3MEHEHUSIMU 3€MHOM KOPHBI U

KJIMMara IIJIaHCThI.

CywecrtByer 5 3p:
1. Apxeiickas.2, IIporepo3soiickas, 3. [laneo3olickast, 4. Me3o3zoiickas, 5. KaiiHo3olickasl.

Jenenue ucropuu 3eMiid Ha 3pbl ¥ NEPUOABI AAET IPEACTaBIEHNE 00 OCOOEHHOCTSIX
Pa3sBUTHSL KHU3HU HA IJIAHETE B pa3Hble BPEMEHHbIE IPOMEXKYTKHU. Y UEHbIE BBIIEISIOT 0CO00
3HaYMMBbIe COOBITHS B (POPMHUPOBAHUY JKU3HU Ha 3eMJIe B OTJEIIbHBIC OTPE3KH BPEMEHH —
9PbI, KOTOPbIE JEIATCS HA NEPUOBL.

IMpakTuueckoe 3ansitue Ne9 (4 yaca, 2 cemecTp)
Pa3nen 5 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMiie. DBOTIOLMOHHOE YUCHHE

Tema 5.2 Victopus pa3BUTHsI 9BOJIOIMOHHBIX HJICH.

I_[e.m,: OonpCaAC/INTb 3aBUCHUMOCTDL 3BOJIFOINMOHHBIX W3MEHEHHH B OpraHu4Y€CKOM MHUPEC OT

M3MEHSIOIINXCS YCIIOBUN Ha 3emiie.
3apanue:

1.BEIABUTE T1aBHBIE CO6BITI/IH, MPOUCXOAAIHNE B PA3HBIC 5Pl U IICPHUOABI PA3BUTHA
OpTraHHU4Y€CKOIro Mmpa, apOMOp(bOBLI, BO3HHUKIINEC B PACTUTCIIBHOM U JKUBOTHOM MUPC. Pa3BuBath
HaBBIKH pa60T51 CO 3By4YalIuM TCKCTOM, aHAJIM3UPOBATHL €r0, ACJIaTh BEIBOJbI, 4 TAKKEC

Pa3sBUBaTh BHUMAHUC U KPUTUICCKOC MBIIIJICHUEC

2.Hp6I{CTaBJ’I6HI/IC YCTHBIX COO6LH6HHﬁ C npeseHTauHeﬁ, MMOATOTOBJICHHBIX 10 MEPEYHIO UCTOYHUKOB,

PEKOMEHOBAHHLIX MPCIIOAaBaTCICM.

OcHOBHbBIC CBeIeHUSA:

e B mo3nuem apxee (6onee 3,5 Mapa. €T Ha3a) HA THE HEOOJIBITUX BOJTOEMOB WITH
MEJIKOBOJHBIX, TETIJIBIX U OOTaThIX MUTATEIbHBIMU BEIIECTBAMU MOpE BO3HUKJIA JKU3Hb
B BUJI€ MEJIbYAUIINX MIPUMHUTHUBHBIX CYILECTB — IPOTOOMOHTOB, KOTOPBIE MUTATHUCH
TOTOBBIMH OpPraHMYE€CKHMHM BEIIECTBAMH, CHHTE3UPOBAHHBIMU B X0/1€ XUMHUECKOMN
HBOJIIOIHH, T. €. OBLIH reTepoTpodamu.

o IlepBeIii nepros pa3BUTHS OPTaHUYECKOIO MUPA Ha 3eMIIE XapaKTEPU3YyETCs TEM, YTO
NEPBUYHBIE KUBBIE OPraHU3MBbI OBUTH aHAIPOOHBIMU (KWIIM O€3 KUCIIopoa), MUTAIUCh U
BOCIPOM3BOAMIINCH 3a CUET “OPraHUYECcKOro OylbOoHA”, BOSHUKIIETO U3 HEOPTraHUUECKUX
CHUCTEM.

e Hekoropsle npocTbie coeAMHEHNS 001a1at0T CITIOCOOHOCTHIO MOTJIONIATh CBET, €CIIM OHU
BKJIIOYAIOT B CBOM COCTaB aTOM MarHus (Kak B XJ0poduiie). YIOBICHHAs TAKUM
00pa3oM cBeTOBasi IHEPTUSI MOXKET ObITh UCIIOJIb30BAHA I YCUJIEHUS PEeaKInii oOMeHa,
B YaCTHOCTH, JJIs1 00pa30BaHMsI OPraHUYECKHX COEANHEHHH, KOTOpble MOTyT CHavyasa



HAKaIlJIMBAThCS, a 3aTeM PACHIEIUIATHCS C BEICBOOOXKIeHHUEM dHeprun. Ha atom myTH u
MIeJT Tporiecc o0pa3zoBanus xjaopodpuiuia u GOTOCHHTE?A.
o ®oTocuHTE3 00eCIeYnBaET OPraHU3My MOITy4YeHne HeoOXxoauMoi sueprun oT ConHIa 1
BMECTE C TeM HE3aBUCHMOCTb OT BHEIIHUX MUTATEIbHBIX BEIIECTB. Takue opraHu3Mbl
HA3BIBAIOTCS aBTOTPOPHBIMHU
e C “KHMCIOPOAHON PEBOJIIOLIMEI CBSI3aH U MEPEXO]] OT MPOKAPUOTOB K dyKaproTam. Y
sykapuotoB JIHK yke coOpaHa B XpOMOCOMBI, @ XPOMOCOMEBI COCPEIOTOUYCHBI B SIIPE

KJICTKHU.

o JlanpHelias 3BOMIONUS yKapUOTOB ObLIa CBsI3aHA C Pa3/IeJICHUEM Ha PaCTUTEIIbHbIE U
KUBOTHBIE KJIETKU. DTO pa3/ielIeHUe ITPOU30IILIO €lle B IPOTEPO30€, KOrAa MUP ObLI
3acelieH OJHOKIETOYHBIMA OPraHU3MaMHu.

o CrenyromuM Ba)KHBIM 3TAIIOM PAa3BUTHS XKHU3HH U YCIOXKHEHUS ee GopM ObLIO
BO3HUKHOBeHUE npuMepHO 900 MIIH. JIeT Ha3aj [0JIOBOro pa3MHoxeHus. [1ooBoe
pa3sMHOXKEHUE cOCTOUT B MexaHu3Me cinusHust JIHK 1Byx MHIMBUAOB U MOCIENYIOIErO
nepepacnpeeneHys FeHETHYEeCKOro MaTepuaa, IIpu KOTOpOM TOTOMCTBO I10X0K€, HO HE

HACHTHUYHO POAUTCIISAM.

KOHTpOJ’IbHLIe BOIIPOCHI:

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

r)4. lapBuH.

2.K pesynbpTaTaM 3BOJIIOIMU OTHOCUTCS: a)eCTECTBEHHBIN 0TOOp, 0)UCKYCCTBEHHBINH 0TOOP,

B)BHI000pa3oBaHme, T) HACIEICTBEHHOCTb.

IIpakTnyeckoe 3ansitue Nel0 (4 yaca, 2 cemectp)

Pasnean 5 IIpoucxoxaenue u pa3BUTHE KU3HU Ha 3eMJyie. DBOITIOIMOHHOE YUCHUE.

Tema 5.3 Muxpo3BoJTOIHUs ¥ MAKPO3BOJFOLIHS.

eJsib: TOBTOPUTH CBEACHUS O MUKPOIBOJIIOLUSI 1 MAKPOIBOJIFOLIUSL.

3ananmue:

3ananueNel 3anmonHUTH TaOIUILY:

HasBanne kpurepus Buna

B uewm 3akirouaercs

B yeM HE aOCOMIOTHOCTH
KpUTEPHSL.

Mopdodusnomoruueckuit

Cx0aCcTBO 0C00€H IO CTPOCHHIO U
buznonoruu

Nmerotcs BUOBI-IBOMHNKH,
BHEIITHE OJJMHAKOBEIE, HO
HUKOTIA He
CKPEILMBAIOIINECS.
NmMeroTcs TONMUTHITTYECKHE
BUJIBI — C HECKOJIBbKHUMU
pa3IMYaroIUMHUCS
(denorunamu; MHOTHE BUIBI
HUMEIOT SIPKO BBIPaKEHHBIN
MOJIOBOM TUMOPHU3M —
OTJIMYMS CAMIIOB OT CaMOK.

buoxumnueckuii

OOGIIHOCTH CTPOCHUS OCIIKOB 1

Paznrre BUABI UMCHOT OUYCHb




HYKJIICHMHOBBIX KHCJIOT.

OOJIBIITYIO CTETIEHB

CXOJICTBA.
[urorenernueckuii CX0ACTBO UKCaa U CTPOEHUS Pa3Hble BuabI NIMEIOT OYEHB
XPOMOCOM. OOJIBIIYIO CTETIEHB
CXOJICTBA.
I'eorpaduyeckuii [IpoxuBanue Ha ogHoM TeppuTOopur — | CyIlleCTBYIOT BUbI-
apeaie. KOCMOIIOJIMTHI, OOUTAIOIINE
MOBCEMECTHO, U BUJIBI C
pPa30pBaHHBIM apeayioM.
DKOJOTUYECKUM CxoacTBO 0c00€H BUIOB B BuyTpu nonynsmuu MOoryT

HOTPEOHOCTSAX U 00pa3e )KU3HHU.

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

I'eneTnueckuit CrocoOGHOCTE 0cO0€el Bra
CKpEIIMBATHCS U J1aBaTh MJIOJOBUTOE
IIOTOMCTBO.

CkpeluBaThCsl U 1aBaTh
MIOTOMCTBO MOTYT 0CO0H,
OTHOCSIIUECS K PA3HBIM
BUIaM.

3aganueNe 2: 0TBETUTH HA BOMPOCHI.
1. YkaxuTe npuMep MposiBICHUS UANO0AIANITAIUNA Y PACTCHUM.

1) BOBHUKHOBEHHE CEMEHHU Y F'0JIOCEMEHHBIX

2) BO3HMKHOBEHHE IIJI0/a Y IIBETKOBBIX

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

2.Pa3Butne Ha Tene OTJIENbHBIX JTIOACH OOJIBIIIOr0 KOJIMYECTBA COCKOB HA3bIBAIOT

1) apomopdozom

2) perenepanuei

3) aTaBU3MOM

4) mamoamanTanuen

3.0co0u 00beANHSIOTCS B OJJHY MOMYJISIIIIO HA OCHOBE

1) KoHBepreHuuu

2) OOIIHOCTH MTUTAHUS

3) ux poau B OMOTeo1ieHO3e
4) cBOOOJTHOTO CKpelMBaHUS

4. YKaxure HaIpaBJICHHUEC 5BOJIFOIIHHU, KOTOPOC IMPUBCIIO K BO3PACTAHUTIO YUCIICHHOCTH MHOTHUX

BHJIOB KOCTHBIX PhIO.

1) apomopdo3

2) nereHepanus

3) OMOJIOTHYECKHU POTPecc
4) 6uonoruyeckuii perpecc




5.B nporiecce 3BOIOLNY TApa3UTHUECKUI 00pa3 )KU3HU OPraHM3MOB IPUBOJIUT K

1) NOBBIIEHHIO UX YPOBHS OpraHU3aluu
2) pe3KoMy YIPOUIEHUIO UX OpTraHU3aALNH
3) MEJIKMM MPUCTIOCOOICHUSIM

4) uX BBIMUPAHUIO

3apanue Ne3 Ilpoiitu Tect

1. U3 nepeuncnenHsix opranu3mMoB HE MoXeT 3BOJIIOIIMOHUPOBAT:

1) camka maesnbl

2) muessl B yiabe

3) mapa romny6ei

4) mabopaTopHasi KOJIOHHS OaKTepUid

2. OCHOBHOM PUYUHOMN U1 BBIACTICHUS TPYIIIBI 0COOEH B MOMYIISALUIO SIBIISAETCS:
1) BHeIHEE OTIMYHME TPYII APYT OT Apyra

2) BHYTpEHHUE OTJINYMUS TPYII APYT OT Ipyra

3) u3oJsALUs TPYII APYT OT apyra

4) HecKpemMuBaeMOCTh YJICHOB IPYIMI IPYT OT Apyra

3. UT0OBI ¢ YBEPEHHOCTHIO PEIIUTH, OTHOCSATCS JIM JIBA BHEIIHE MTOX0KHX KyKa K OJTHOMY BHIY,
CIIENyeT:

1) cpaBHUTDH UX BHEIIIHEE CTPOCHUE

2) CpaBHUTH UX MOBEJCHHE

3) TOMBITAThCSI CKPECTUTH MX U MIPOBEPUTD, TIOTYIUTCS JIN TUIOJOBUTOE IIOTOMCTBO
4) CpaBHUTH UX apeaibl OOMTaHUS

4. OCHOBHBIM KpUTEPHEM BO3HUKHOBEHUS HOBOT'O BU/IA SIBJISICTCS:

1) mosiBieHNE BHEIIHUX Pa3IUYUil

2) reorpaduveckas U30JIAIHUS MOy

3) BO3HUKHOBEHUE PEMPOAYKTUBHON U3OJISIIIMU TTOMYIISIIIHIA

4) sKoJI0THIECKAs N30SI

5. Y.JlapBUH cUMTaj, YTO B OCHOBE Pa3HOOOpA3Hs BUIOB JICHKUT:

1) MuUMHKpUS

2) 6opbOa 3a CyIecTBOBaHUE

3) c10COOHOCTH K HEOTPAHUYEHHOMY Pa3MHOKEHHUIO

4) eTMHOBPEMEHHBII aKT TBOPEHUS

6.[Iporecc 2BOTIONNY BUa MOXKET OKa3aThCs 3aMEJIJICHHBIM, M BHJT JOJITO Oy/IeT OCTaBaThCs Ha
OTHOCHUTEIIbHO HU3KOM YPOBHE OpTaHH3aIUH B:

1) TOCTOSTHHO M3MEHSIFOIIUXCS YCIIOBHSIX CPEIIBI

2) yCIOBUSX KECTKON KOHKYPEHIIHH

3) OTHOCHUTENBHO MOCTOSIHHBIX YCIOBUSIX CPEIb

4) BO BCEX YKa3aHHBIX YCIOBHUSIX

7. [TpuMepoM KOHBEPTCHIIMA MOKHO CUHUTATh Y€PTHI CXO/ICTBA MEXY JIeTb(OUHOM H:
1) TroneneM

2) akynoi

3) CHHUM KUTOM

4) BceMH dTUMH KUBOTHBIMHU

8. YCTOWYMBOCTS K s/1aM Y TapaKaHOB — 3TO CIEACTBHE:

1) aBmxyiero ordopa

2) cTabunusupyromniero oroopa

3) HampaBIEHHOM HACJIEICTBEHHOW N3MEHYMBOCTH

4) HECOBEPIICHCTBA 5I/I0B

9. Ilpumepom apomMopdo3a MOKHO CUATATH:

1) nepbs y nrun 2



) KpacHUBBIN XBOCT Y IaBJIMHA

3) KpemnKuit XBOCT y AT

4) NIMHHBIC HOI'TU Y LAILIN

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

2) UAMOAIANTALIHIO

3) nereHepanuio

4) TUBEPreHIINIO

11. InvHHBIE YCUKH y TOPOXa, KOTOPBIMU OH IETUISETCS 32 PACTEHUS, MOXKHO PaCCMAaTPUBATh
KaK:

1) apomopo3

2) UAMOAIANTALIHIO

3) nereHepanuio

4) KOHBEPTCHIINIO

OcHOBHBIE CBeIeHHS:

B uentpe npeacrasnenuit Y. JlapBura 00 3BOJIIOIMN OPraHMYECKOTO MUPA CTOUT 6u0. Bun
00BeAMHSIET OPTraHU3MBbI, CXOAHBIC TI0O MOP(OITOTHUSCKUM ITPU3HAKAM. ITO MO3BOJISICT OTIINIHTH
OJIHY TPYIIy OpTaHU3MOB OT Apyroil. Takoe moHUMaHue BUAA MOMOTJIO KJIacCu(pUIMpPOBaTh
OTPOMHOE pa3HOOOpa3ue OMUCAHHBIX (OPM OPTAHU3MOB U CBHITPAJIO MTOJIOKUTEITHHYIO POJIb B
pa3Butuu 6uonorun. Hakorenue k koniy X VII B. cBenenuit o MHOroo6pasuu popm >KUBOTHBIX
Y PacCTeHHI MPUBEJIO K MPEACTABICHHUIO O BUAAaX KaK O BIIOJIHE peajbHBIX IPyIIax 0cooeil.
OcHoBornounararoriast pabota o Bugax 6si1a nposenena K. JInunHeeM, KOTOPBIH 3a710KUIT

OCHOBBI CUCMEMAMUKU.

Jlo Y. JlapBuHa 00IbIIMHCTBO OMOJIOTOB CUUTAIH, YTO BUbl HEU3MEHHBI C MOMEHTA CO3/1aHHUs
ux TBopuom. OTa "HEM3MEHHOCTB" SABJISIACH PEIIAIOLIUM apTyMEHTOM BCEX
AQHTUABOJIIOLMOHHBIX YUEHUH.

[To mepe yrinyOneHuUs ¥ paclIUPEeHUs UCCIe0BaHUMN pa3IMYHbIX BUIOB yUEHbIE IEPECTAIN
OTPaHUYMBATHCS PEAKHMMU MY3€HHBIMU SKCIIOHATAMU, a UCIIOJIb30BaIM Oojiee OOIIMPHBI apeal.
BBII0 yCTaHOBIIEHO, YTO BHUJI BKJIKOYAET OPTaHU3MBI, XapaKTEPU3YIOIIMECS BBICOKOW CTEIIEHBIO
WU3MEHYMBOCTH Pa3JINYHBIX IIPU3HAKOB. B pe3ysbTaTe 3T0r0 HEKOTOPHIE PAHEE CAMOCTOSATEIbHBIC
BU/IbI OBLIIM 00BbEIMHEHBI B 0J1IMH 0o01Mii B1A. HekoTopble yueHble Jake yCOMHUIINCH B
pPEAIBHOCTH CyIllecTBOBaHUS BuAa. OHU BbICKa3bIBAJId MHEHHE, YTO B JEMCTBUTEIBHOCTH BUJIOB
KaK pealbHbIX OMOJIOTHYECKUX €UHUI] B IPUPOJE HE CYLIECTBYET, U YTO IPAHULIBI MEXKIY
BUJAMHU yUYeHbIE YCTaHABJIMBAIOT OoJiee WM MeHee Mpou3BoibHO. Ho Bce nanbHelinme
VCCJIEIOBAHMS 1OKA3aJI, YTO BUbI PEAIBHO CYIIECTBYIOT, OHHU SIBJISIFOTCS Ba)KHEHUILEH
CTYIEHBIO OPraHU3aLUU KUBOU IIPUPOJIBL.

PeanmpHOCTB BHUJIa B IICPBYIO OUCPECAb JOKA3bIBACTCA CHCTEMOM KPpUTECPUCB, KOTOPBIC IMO3BOJIAIOT
A0CTATOYHO YCTKO OTJIMYUTL OJUH BUI OT APYIOro.

IonyasAHOHHAA CTPYKTYpPa BHIA

Kaxiplii Buj XapakTepusyeTcs orpelelIeHHbIM apeanlom — TeppuTopueil ooutanus. Buyrpu
apeaja MOT'YT ObITh caMble pa3HOOOpa3Hble Mperpaabl (PEKU, TOpPbl, MMyCTHIHU U T.1.), KOTOPbIE
HPEMSATCTBYIOT CBOOOHOMY CKPELIMBAHUIO MEX Ty TPYIIIIaMH 0COOeH 0JTHOTO U TOTO K€ BHUJA.
OT0, 0JHAKO, HE 03HAYAET, YTO OHU a0COIIOTHO U30JIMPOBAHBI U HE OOMEHHUBAIOTCS T€HAMH.
HpOCTO CKpCHIMBAHUC MCIKAY NPCACTABUTCIIAMU 3TUX I'PYHIT OCYIICCTBIIACTCA 3HAUYUTCIILHO



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

Taxum oOpa3oM, BU cOCTOUT U3 nomynauui. Kaxkaas nomynsnus 3aHMMaeT ONpeeIeHHYI0
TEPPUTOPUIO. B TeueHrne MHOTHMX ITOKOJIEHUM 3a IIPOJOJIKATEILHOE BPEMS TOMYJISALUS YCIIEBAET
HaKOIUTh T€ aJIJIeNIU, KOTOPbIE 00ECIEUNBAOT BBICOKYIO IIPUCIIOCOOIEHHOCTh 0CO0eH K
YCIIOBUSIM JAHHOM MECTHOCTH. Tak Kak M3-3a pa3HUIIbl YCIOBUI €CTECTBEHHOMY OTOOPY
IIOJIBEPTaAIOTCS Pa3IMYHbIE KOMIIIEKCHI T€HOB, MOMYJISILIMY OAHOIO BUJA OTIIMYAOTCSA APYT OT
Jpyra 4acToTOM BCTPEYaEMOCTH T€3 WM UHBIX ajulel. [10 3ToM npuynHe B pa3HbIX MONYJIALHAIX
OJIHOTO BUJA OIMH U TOT K€ IIPU3HAK MOXKET IIPOSBIATHCS Mo-pasHoMy. Hanpumep, ceBepHble
HOMYJISIIUH MJIEKOMTUTAIOIMUX 001a1at0T 00Jiee TyCTBIM MEXOM, YeM I0)KHBIE, a FOJKHBIC Yallle
TEMHOOKpAIIICHHBIE.

Ecnu B pe3ynbTare yCUIIEHUS U30JSLMHA MEXTy HOMYISAIUSIMA 0OMEH IeHOB IpeKpalaeTcs
MOJTHOCTBIO, TO Pa3HbIE HAMIPABICHHUS 0TOOPa, KOTOPHIM ITOABEPTAIOTCS MOMYIIALNN, MOTYT
IPUBECTH K CTOJIb CUJIBHOMY PaCX0KJICHUIO PU3HAKOB, YTO BO3ZHUKAET TaK

Ha3bIBAEMasi penpooyKMueHAs U30IAYUs. ITO 03HAUAEM HEBO3MOICHOCHb CKPEUWUBAHU U
ocmaeieHus ni10008UNMo20 nomomcmed. B 3Tom cirydae MOXKHO TOBOPUTh O BOBHUKHOBEHUHU
HOBOT'O BHJA.

WMHorna n3oaupoBaHHas MOMYJISLMS B CHITY Pa3IMYHbIX CIIyYalHBIX PUYUH (HAaBOJHEHHUE,
H0Xap, MacCcOBOE 3a00JIEBaHKE) U HEJJOCTATOYHOM YHCIEHHOCTH MOXKET ITOJTHOCTBIO TIOTHOHYTH.

B HEeKOTOpBIX ciydasx B pe3ysbTaTe re0JIOrMYeCKUX KaTaKIM3MOB WIH JIPYTUX COOBITHI
Iperpaibl MeXAy NOMYJSIIUSIMI MOTYT ObITh pa3pylieHbl. B pe3ynbTaTe STUX MPOLIEcCOB
MIPOUCXOJIUT CIHMSHUE PAHEE U30JIMPOBAHHBIX MOMYJIALIMN B OJHY.

TakuMm oOpa3om, KaxkJasi MOMYJSALUs IBOJIOLUOHUPYET HE3aBUCUMO OT JAPYTUX MOMYJISALUNA TOTO
e BHUJa, 001a1asi cOOCTBEHHOM 3BOIOIIMOHHOM cynb00i. [Tonymnsiuus — HaumeHblee
noJipa3/iesiecHue BUa, M3MEHSIOIIeecs: BO BpeMeHU. BOoT nouemy nonysnsiius npeicTaBisieT
cO0O0M 3NIeMEHTapHYI0 eIUHUILY 3BOJIFOLUHU. OTAETbHBIN OPraHU3M HE MOXKET
HBOJIOL[MOHUPOBATH, T.K. €r0 TCHOTHII ONPEAEIAETCS, YK€ B MOMEHT OILUIO0TBOPEHUs. Briao
Op2aHU3MA 8 I60IOYUI0 COCIOUM 8 MOM, YMOObl NPedamy 2eHbl CGOUM HOMOMKAM.

IpakTuueckoe 3ansitue Nell (4 yaca, 2 cemecTp)
Pa3nen 6 IlpoucxoxxaeHue yenoBeka.

Tema 6.1 Antponorenes.

Heab: MOBTOPUTH CBEACHUS O AHTPOIIOTEHE3E.
3aganue:

1.Ananu3 ¥ olleHKa pa3IMYHbIX TUIIOTE3 O MPOUCXO0XKIEHIH YeIOBeKa.

2. DTarbl SBOIIONUY MIPUMATOB U YEJIOBEKA, TIOCIIEIOBATEIILHOCTD, HA3BAHUS U TIOIPOOHBIE
XapaKTepUCTUKU (3aIUCH U TabJIUIIA)

3. llpeacraBieHne yCTHBIX COOOIIEHHMI C TIPE3EHTANNEH, TOITOTOBICHHBIX TI0 TIEPEYHIO
MCTOYHUKOB, PEKOMEH0BAHHBIX IIPENIOAABATEIEM

OcHOBHBIE CBeICHHA:



AHTpoONorenes (0T aHmpono...  Tped. génesis — MPOUCXOKIACHHUE), MPOIECC HCTOPUKO-
HBOJIIOIIMOHHOTO (POPMHUPOBAHUS (PU3UIECKOTO TUIIA YEIIOBEKA, IEPBOHAYAIBHOTO Pa3BUTHSI €r0
TPYAOBOM AEATEIBHOCTH, PEUH, a TAKXKe 00IIecTBa.

DBOIIIOLIMOHHOE 3HAYEHUE aHTPOIIOMOP(HO30B.

e YBenauueHue pa3sHooOpa3Hsi KOHTAKTOB MEXKAY 0COOSIMH, YTO CIIOCOOCTBYET BEIKUBAHUIO U
a/IanTalliy BCEH IPYIIbI B MEHSIOMINUXCS YCIOBUAX CPEJIbI

e GopMUpOBaHUE CIIOKHOTO UCCIIEA0BATEIBCKOTO U OPUEHTUPOBOYHOIO TIOBEACHUS,
CHOCOOHOCTH K 00YYEHHIO U NepeoOyUeHHIO, CI0KHOCTH MEXUHIUBUIYATbHBIX U TPYIIOBBIX
CBs3eH

¢ boJjbias moABMKHOCTh KUCTU M CTOIIBI 0Oecneunia BiIaeHre IpeaMeTaMu, pasHooOpasue u
OBICTPOTY CIIOCOOOB MEPEIBUKECHUS

e [IpoaomKUTENBHBIN TIEPHO] 00YIEHUS CIIOCOOCTBYET HAKOIIIICHUIO OOMPHON HH(pOpMaIiu
U MOBBILIAET alalTUBHBIE BO3MOKHOCTH; ITIUTEIbHbBIE PENPOIYKTUBHBIA U
MOCTPENPOAYKTUBHBIN TIEPHOBI YBETMUYMBAIOT BO3MOKHOCTD TIEPEIavyH OTBITA B TIOKOJICHUSX
e OGecneyrBaeT TOYHOCTh OPUEHTUPOBAHUS U NIEPEMEILEHHsI B IPOCTPAHCTBE, CTAHOBUTCS
BEAYIIMM OpPTraHOM NOJYYECHHUS U aHaIu3a HH(POpMALUN

¢ CiocoOHOCTh UCCIIE0BATh MPEAMETHI, YACP)KUBAThH U IEPEHOCUTH X, MAHUITYJIUPOBATh UMH,
UCTIOJIB30BaTh MPUPOIHBIC TIPEAMETHI C PA3IMYHON IENIbI0, B TOM YHUCIIE, KaK Opyaus Tpyaa

¢ Pa3mMHOKEHHUE, HEe3aBUCSIIEE OT CE30Ha I'o/la, MOBBIIIAET BEPOSITHOCTH UMETH TTIOTOMCTBO;
poxnaenue 1-2 neT€Hplieil MO3BOISIET POAUTEISIM M IPYTUM WICHAM TPYIIBI YACIATh HM
00JbIIIe BHUMAHUS

KonTpoJsbHbBIE BOPOCHI

1. CucremaTnueckoe OJ0KEHUE YeTI0BEKa, B KAKYIO 3Py MOSBUJICS YEIOBEK.

3. CxoncTBa M pa3IuyMsl YEJIOBEKa U YEJIOBEKOOOPa3HbIX 00E3bsH.

3. Kakumu 0one3HsIMH 4eNTOBEK «pacIUIauuBaeTCs» 3a MPSMOXO0KICHHUE.

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

5. JIswxymue cuibl ((hakTopsl) aHTponorenesa. [lonsTue OMOCOIMaTbHOCTH YEIOBEKA.
6. ATaBU3MBI M PyJUMEHTBI: ONPEEIIEHUE U IPUMEPHI.

IpakTnyeckoe 3ansiTue Nel2 (2yaca, 2 cemecTp)
Pasnen 6 IIpoucxoxenue yenoBeka

Tema 6.2 YenoBeueckue pacht

Heﬂb: HOBTOpI/ITB CBCACHUA O pO}lCTBC 1 €IJUHCTBC HpOI/ICXO)K,Z[eHI/ISI YCJIOBCUYCCKUX pac.
3amanue:

1.PoacTBO M €AMHCTBO NPOUCXOXKICHHUS YEIOBEUECKHX Pac.


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

2.IlpencraBieHne YCTHBIX COOOIICHUH ¢ MPE3eHTALUEH, TOATOTOBICHHBIX 110 IEPEUYHIO HCTOYHUKOB,

PCKOMCHIOBAHHLIX IMPCIIOAaBaTCICM.

OcHOBHbBIE CBeJeHHS:

Bce nrom 3emin nmpuHauIexkKaT K oHOMY Buy — YenoBek pazymHsbiii (HOMO sapeins).

Paca — rpynna nonynsuuii yenoBeka, MMEIOIIMX CXOAHbIE HACIEACTBEHHbIE MOP(OIOTUYECKUE
1 GU3HOIOTHYECKUE TIPU3HAKY U 00111ee Teorpaduiaeckoe MPOUCX 0K ICHHUE.

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

[To nanbosnee pacipocTpaHEHHON TOUKE 3pEHHsI, CYIIECTBYIOT 5 KPYITHBIX

pac: HerpoM/IHAsi, MOHT0JIOH/IHASI, €BPONEON/IHASI, AMEPUKAHOM/IHASL 1 ABCTPAJIONIHAS.
Kpome Toro, cymecTByloT cMellaHHbIe pachl. B MecTax nepeceueHus apeaion
pacnpocTpaHeHHs] KPYITHBIX pac MOKHO BBIJCIIUTH NepeXoHbIe Pachl.

Pacel [Ipuznaku I'eorpaduueckoe
pacnpocTpaHeHHe

Herpounnas TEMHBIN LBET KOXKU; HentpanbHas u FOxHas

TEMHBIE KypUaBbI€ UM BOJHUCTHIC

M Adpuxa

BOJIOCHI;

BOJIOCSIHOM IOKPOB Ha TEJIE Pa3BUT

ci1abo;

HIMPOKUHM ¥ MaJIO BBICTYIIAFOIINI HOC;
TOJICTBIE I'yOBI;
TEMHBIE IJ1a3a

MourosonHas CMYyTJI1asi UJIM CBETJIAasl KOXKa; Asus (kpome FOro-3anagHoit
IIPSIMBIE, YACTO KECTKUE YEPHbIE i -oBa ntoctan), Cenep
BOJIOCHI;
BOJIOCSIHOU ITIOKPOB Ha JIULIE U TEJIe EBpasuu u CeBepHoil
pa3BUT cl1ado; Amepix
YIUIOIEHHOE IUPOKOE JINLO C CUIBHO
BBICTYIIAIOLIUMU CKYJIaMU;
CpeHsisl LIMpUHa I'y0 U HOCa;
Y3KHeE IJ1a3a ¢ SJIMUKaHTYyCOM —
CKJIJIKOM BEPXHETO BEKa,
3aKpBIBAIOLIEH BHYTPEHHHUM Yo
riasa.

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

Y3KHUH BBICTYIIAIOIINI HOC;
TOHKHE T'yObI




AMepuKaHOuIHAs CcMyTJIas KOXka; Cesepnas u IOxnHas Amepuka
IIPsIMBbIE YEPHBIE BOJIOCHI;
BOJIOCSIHOM ITOKPOB Pa3BUT c1abo;
IJ1a3a YEpHBIE;

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

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

CUJIBHO Pa3BUT BOJIOCSHOMN MOKPOB Ha
JUIE U TeJ€ Y MYXKUUH;

YepHBIC I71a33;

MaCCHBHOE HaJOPOBHE;

KPYIIHBIE YETIOCTH;

LIMPOKHUE TYObI M HOC

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Onpenenenue u MpU3HAKU pac (MIOBTOPHUTH ONPEACIICHUE BUIA).
2. Pacu3Mm, ero HeCOCTOSITEIIbHOCTb.

IIpakTyeckoe 3anaTue Nel3 (2gaca, 2 cemecTp)

Pa3nes 7 OcHOBBI 3KOJIOTHH.

Tema 7.1 Dxonorus — HayKa 0 B3aWMOOTHOIIIEHUSX OPTaHU3MOB MEXTy OO0 M OKpYKaroIieit
cpenonu.

Iess: onucanue Buaa no MophoJoruueckoMy MpU3HaKY, ONpeIeIeHUue PUCIIOCOOIEHHOCTH
OpPraHU3MOB K cpesiaM OOMTaHus, OCYIIECTBIECHUE aHAIN3a U OLIEHUBaHHUE TUIIOTE3
MIPOUCXOXKICHUS KU3HU U Y€I0BEKa, OMMChIBAHNE aHTPOIIOTCHHBIX U3MEHEHUN €CTECTBEHHBIX

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

3amanmue:
1.0HI/IC&HI/I€ AHTPOIIOICHHBIX I/IBMeHeHI/Iﬁ B CCTCCTBCHHBIX NPHUPOAHBIX J'IaH,[[I_IIa(bTaX CBOGfI MECTHOCTH.
2.IlpexacraBienue ycTHBIX COOOIICHUI ¢ pe3eHTaIeH, TOATOTOBICHHBIX MO MEPEYHI0 HCTOYHHUKOB,

PEKOMEHIOBAHHLIX MPEIIOAaBaTCIICM.

OcCHOBHbBIE CBeICHHSA:
MonudukaronHas U3MEHYHBOCTh BO3ZHHKAET B OTBET HA U3MEHEHUE YCIOBUN OKPYKaroIIen
cpenbl. OHa He OecnipenenbHa. J(nama3oH, B mpeeaax KOTOPOro OJUH U TOT e TeHOTHII

Croco0eH faBaTh pa3nyHble (EHOTHUIIBI, [TOJIYUNII Ha3BaHUE HOPMBI PEAKIMH. DTa BeIMUYUHA




olpeieieHa TeHOTUIIOM H 3aBHCUT OT BaKHOCTH NPU3HAKA B )KU3HEAEATEIIBHOCTH OpraHU3Ma.
Y3kast HopMa peakIiy CBOMCTBEHHA (PU3HOIOTUIECKUM IPU3HAKaM (BEJIMYMHA U CTPOCHUE
OpraHoB), a LIMPOKas HOpMa PEaKIMK NPUCYIa KAYECTBEHHBIM U KOJIMYECTBEHHBIM IIPU3HAKAM

(pa3mep JTUCTHEB, LIBET IIEPCTH ).

[Tpu uccrenoBaHUHM KOJMYECTBEHHBIX TPU3HAKOB M3 HAOII0JaeMbIX OOBEKTOB COCTABIISIOT
BapuaMoHHbId paa. [Ipu coctaBiennu psjga u3ydaeMble 0coOOM pacroiararoTcs IpYyT 3a APYroM
B MOPSJIKE BO3pACcTaHUs WK YObIBAaHUS 3HAYCHHS U3y4aeMoro Mpu3HaKa.

Bennunny n3yyaemMoro rnpu3Haka Ha3bIBaloT BapraHTol. Uncio ocolOelt, COOTBETCTBYIOLINX
Ka)XJI0M BapuaHTe, Ha3bIBAIOT YACTOTOM BCTPEYAEMOCTH BapUAHTHI.

Fpaqmqecxoe BBIPAXXCHHUEC N3MCHYUBOCTHU IIPU3HAKA, OTPAXKAIOIMICC KaK pasMax 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.
[TpucniocoOeHus 3aTparuBarOT BHEIIHUE U BHYTPEHHHE IIPU3HAKU CBOIICTBA OPraHU3MOB,
0COOEHHOCTH Pa3MHOKEHHMSI U TIOBEACHUS.

KOHTpOJ’IbHLIe BOIIPOCHI:

1. CoBpeMeHHOE OIpeiesIeHUE HaYKU IKOJIOTHUS - ITO:

1) yueHue o gome, )KUITUILIE;

2) HayKa O B3aMMOOTHOIIECHUAX KHUBBIX OPTraHU3MOB MEX1Y CO00I U OKpy Karoliel cpeo;
3) dyHaaMeHTalbHas HayKa O IPUPOJIE, SBIISIOUIAsICS KOMIUIEKCHONW U 00beANHAIONIas 3HAHNE
OCHOB HECKOJIbKHX KJIACCHYECKUX €CTECTBEHHBIX HaYK.

2. buoneHTpUYeCKOe MUPOBO33PEHHE ATO:

1) B IeHTp IPUPOBI 1 MUPO3JaHHUS CTABUT YEJIOBEKA;
2) paccMaTpHBaeT YeloBeKa Kak 4acTh MPUPO/IBI;

3) HEHTPOM H LEINBI0 KHU3HH CaMOT0 YEJIOBEKa CTABUT TOTATUTAPHYIO COLUAIBHYIO WITH
MIPOM3BOJICTBEHHYIO CHCTEMY;
3. Kakoif u3 METo10B KOJIOTMYECKUX UCCIETOBAaHUN SBISETCS OCHOBHBIM, IO3BOJISIET
UCCIIEIOBATEIIIO, 110 BO3MOXKHOCTH, HE BMEIIINBAsICh B €CTECTBEHHBIN X0 COOBITUH, CyTUTH 00
HUCTHHHOM XapaKkTepe U3y9aeMoro sSBJICHUS?

1) sKCIEpUMEHT;

2) MOJIeTUPOBAHHE;

3) HaOmr0/1eHNe B UCKYCCTBEHHBIX YCIIOBHUSAX;

4) Habn0/IeHNE B €CTECTBEHHBIX YCIOBUSIX.



IIpakTnyeckoe 3ansiTue Nel4 (2yaca, 2 cemecTp)

Pa3nen 7 OCHOBBI SKOJIOTHUH.

Tema 7.2 Buochepa — riobanbHast SKOCHCTEMA.

Iesib: TOBTOPUTH CBECHUA O Ouochepe.

3aganue:

1.CpaBuutensHOE ONKCaHue OMHOM U3 €CTECTBEHHBIX MPUPOIHBIX CHCTEM (HATIPUMED, Jieca) i KaKoii-
HUOYIb arPOIKOCHCTEMBI (HapUMep, NIIEHHYHOTO MOJIs).

2.IlpencraBieHne YCTHBIX COOOIIEHUH C MPEe3eHTALNEH, TOATOTOBICHHBIX 110 IEPEUHIO HCTOYHUKOB,

PEKOMEHIOBAHHBIX IIPEIIOAaBaTCIICM.

OcHOBHBIE CBeJICHUSA:

buocdepa — rimobdanpHas 3xkocucTeMa. MHOTOYHCIICHHBIC YKOCUCTEMBI HAIIICH TUTAHETHI He
U30JIMPOBAHBI IPYT OT Apyra. [lake MexX1y OYCHb Pa3HBIMH WJIH OUeHb YIaJIEHHBIMU
COO00IIeCTBAMY MPOUCXOIAUT TIOCTOSIHHBIA OOMEH YKHBBIMH OpPraHU3MaMH, OPTaHUYSCKHUMHU U
HEOpPraHMYECKUMU BerecTBaMu. [lepenéTHpie NTHIIBI CIOCOOHBI COBEPIIATh CE30HHBIC
MUTPAIIU HA PACCTOSHUS B COTHU KAJIOMETPOB. [Ipy 3TOM B JISTHHI CE30H OHHU SIBIISTIOTCS
3BEHBSIMU MHIICBBIX IIETNICH 0JTHOT0 OMOTeOIIeH03a, a C HACTYILUICHHEM OCEHU IEePEIIeTaloT B
Oosee TEMIIbIC MECTa M TaM BKIIFOYAKOTCS B MHUILEBYIO CETh HOBOM AKOCUCTEMBI. POXKIEHHBIH B
MPYAY TOJOBACTHK, TPEBPATUBIIUCH B JIATYIIKY, BHIOMPASTCS HA CYIIY M CTAHOBUTCS 3JIEMECHTOM
HA3eMHOTO OHMoTreoreHo3a. Bee akocrcTeMbl B3aMMOCBSI3aHbI M B3aMMO3aBUCUMBL. [10CTOSTHHBIH
0OMeH BeIIeCTBOM U DHEPTHel, MPOUCXOIAIINNA MEX Ty HUMHU, TTO3BOJIIET HAM paccMaTpUBaTh
BCE J)KMBBIE OPTaHU3MBI 3eMITH U CpeAy X OOMTaHUs KaK €IMHYIO TI00AIbHYI0 9KOCUCTEMY —
ouochepy. buocgpepa — smo ocobas obonrouxa 3emau, cocmas, CmpyKmypa u dHepeemuKka
KOMOPOU onpeoensiomcsi COBOKYNHOU 0esimelbHOCMbIO HCUBBIX OP2aHU3MO08. HHaue ModcHo

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

B ctpykrype 6uochepst BepHaackuii BBIIEISAT cCeMb BIIOB BEIIECTBA, YETHIPE U3 KOTOPHIX
SIBJISIFOTCSI OCHOBHBIMH::

1. XMBOE BELIECTBO — COBOKYIHOCTb BCEX JKUBBIX OPTraHU3MOB (3KUBOTHBIX, pACTEHU,
rpuboB, MUKpOOpPraHu3moB) (puc. 152);

2. OHMOreHHOE BEIIEeCTBO — OpPraHHO-MHHEpaJIbHbIE MPOIYKThI, CO3/IaHHBIE B pe3yJIbTaTe
KHU3HEIEATEIIFHOCTH OPraHu3MOB (He()Th, KAMEHHBIN yTrOJb, Ta3, TOPQ, U3BECTHIKA U
ap.) (puc. 153);

3. KOCHOE BEIIECTBO — BEIIECTBO, KOTOPOE 00pa3zyercst 0e3 y4acTHs )KUBBIX OPTraHU3MOB
(ropHBIE TOPO/IBI, SBJISIOIINECS PE3YIbTATOM BYJIKAaHUUYECKON JEATEIbHOCTH,
00pa3oBaHMs, BOZHUKAIOIINE BCIICACTBHE T€OTEKTOHMYECKUX TPOIIECCOB — JBIKEHUS
auTocepHbIX INT) (puc. 154);

4. OHMOKOCHOE BEIIECTBO — BEIIECTBO, KOTOPOE CO3AETCS B PE3yNIbTaTE COBMECTHOM
JeSITeIbHOCTH KHUBBIX OPIraHU3MOB M AOMOTEHHBIX MTPOIECCOB (ITOYBA, Wi, aTMOchepa 1

7p.)



KOHTpOJIbeIe BOIIPOCHI:

1.ITouemy Guochepy MOKHO Ha3BaTh II100ATBHOM YKOCUCTEMON?
2.Kakue ocHOBHBIC MpU3HAKKU OMOC(EPHI KaK TI00AIBHONW SKOCHCTEMBI?
3.UTo crocobCcTBYeT Mo AepKaHUI0 paBHOBeCHS B Orocdepe?

4.Yto Ouocdepa BKItOUaeT B ceOs?

IIpakTueckoe 3ansaTue Nel5 (2uaca, 2 cemecTp)

Pa3nen 7 OcHOBBI 3KOJIOTUH

Tema 7.3 bruocdepa u uenoBex

Ilesib: TOBTOPUTH CBEACHUS O HCKYCCTBEHHON SKOCHCTEMBI.

3ananue:

1.COCT3BHCHI/IC CXCEM II€peaavu BCUICCTB U SQHEPTHUHU IO LCIAM ITUTAHUA B HpI/IpOI[HOI\/'I 3KOCUCTEMC U B
arporeHose.

2. OnicaHre ¥ MPaKTHIECKOE CO3/]aHMe NCKYCCTBEHHOM HKOCUCTEMBI (TPECHOBOIHBIN aKBAPHYM).

3. Penrenune »KOJIOrHUECKUX 3a1aY.

OcHOBHBIE CBeJleHUS:

buocdepa cocTout U3 ABYX KOMIIOHEHTOB:

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

JKuBast u HexxuBast MaTepusi OMocepbl OCYIIECTBISIOT KPYTOBOPOT BEIIECTB U BIUSIOT IPYT HA
npyra. bnarogaps reoXuMHYECKUM U KJIMMaTHYeCKUM (hakTopaM Ha 3eMJie 3apOoiiach KU3Hb.
B T0 %€ BpeMs )KHBbI€ OpraHU3Mbl OKA3bIBAIOT BIUSHUE HA HEKUBYIO MAaTEPUIO, U3MEHSS
penbed, reonoruueckue ciaou, armochepy. YenoBeuecTBo TakKe OKa3bIBAECT BIUSHUE HA KUBBIE
OPTraHU3Mbl U HEKUBYIO IPUPOLY.

B3aumopeiicTBue yesioBeka u Onocgepbl MMeeT IBe CTOPOHDI:

e  OHOJIOTHYECKYIO;
e  COLHMAIBHYIO.

C Guonornyeckoil TOUKH 3peHUsl B3aMMOOTHOIICHHUS YeJIOBEKa U MPUPO/Ibl HE BBIXOJAT 32 PAMKH
noTpeOieHus S3Hepruu. YenoBeuecTBO, HECMOTPS Ha Pa3BUTHIM pa3yM, Kak U BCE )KHUBbIE
OpraHU3MBbl, HY)KJIa€TCS B OCHOBHBIX IIPHMPOJHBIX pecypcax:

e BOJE;
e BO3AYyXE;
e IIHIIE.

Jnst ocymecTBieHust MeTabosin3Ma Kax bl IeHb HE0OXO0IMMBI BOJIa, KUCIOPO/, MUTATEIbHbIE
BenlecTBa. byayun rereporpodamu 1011 HaIpsSIMyHO BO3JCHCTBYIOT HA YHCIEHHOCTD JKUBBIX
OpraHU3MOB U KPYrOBOPOT BELIECTB B IIPUPOJIE.



KOHTpOJIbeIe BOIIPOCHI:

1.Kakyro poas urpaer 6mocdepa B )KU3HU YEIOBEKa?
2.Kaxk Bnuser Ha yenoBeka onocdepa?
3.Kak uenoBek n3menun ouochepy?

4.Kax cenbCKOX035ICTBEHHAs IEATEIbHOCTh YeJIOBeKa BIIUsAET Ha Ouochepy?

IIpakTueckoe 3ansaTue Nel6 (2uaca, 2 cemectp)

Pa3nen 8 buonuka.

Tema 8.1 Bronnka Kak 01HO U3 HAIIPABIEHNI OHOJIOTUH M KHOEPHETHKH.

Iesb: MTOBTOPHUTH CBEACHUS pa3BUTHE OMOTEXHOJIOTHI C IPUMEHEHHEM TEXHUIECKHUX CHCTEM.
3ananue:

1.Pa3Butre OMOTEXHOJIOT UM ¢ IPUMEHECHUEM TEXHUYECKUX CUCTeM (OMOMHKeHepusi, OnonH(pOpMaTrKa,
OMOHUKA) U UX IPUMEHEHNE B )KU3HU YeJIOBEKa.

2. Ilouck u aHanu3 nHGOPMALIMHU U3 PA3TUYHBIX HCTOYHUKOB (HaydHas U ydeOHO-HaydHas JTUTEpaTypa,
CpeJICTBa MacCOBOM MH(pOpMaIMH, CeTh IHTEpHET U ApyTHUe).
OcHOBHBIE CBeJleHUS:

buonuka - npukinagHas Hayka 00 UCIIOJIb30BaHUM ITPAKTUUYECKON JAEATEIbHOCTH YeIOBEKa B
KauyecTBE MOJeJIed JJI1 KOHCTPYHUPOBAHUS COOPYKEHUHM U MEXaHU3MOB HauboJjee yaauyHbIX
IpUCHOCOOICHNH )KUBBIX OPraHU3MOB K CpeJie UX OOUTaHMS.

buonuka — HaHpaBHeHI/IC B HAYKC U TCXHHUKE, [ICJIb KOTOPOI'O — UCIIO0JIb30BATh OnoIornYecKue
SHAHUA JJId pCHICHUA MHKCHCPHBIX 3aa4 U Pa3BUTUA TCXHHUKH. HpaOTIIOM OUMOHMKH CUHTAETCS
.HGOHap,I[O Ja Bunuu. Ero YCPTEIKU U CXCMBI JICTATCIIBHBIX allllapaTOB OCHOBAHbI HA CTPOCHUUN
KpblJia ITUIBIL.

OcHoBHbIe HanpaBJieHUs1 padoT:

- OcHOBHBIE HaNpaBiieHUs pabOT 10 OMOHHUKE OXBATHIBAIOT CJIEAYIOLINE MPOOIEMBbI:

- UIBYUCHUC HGpBHOfI CHUCTCMbI YCJIOBCKA U )KUBOTHBIX U MOACIIMPOBAHUC HEPBHBIX KIICTOK
(HelpOHOB) M HEHPOHHBIX CeTel /s abHEHIIero COBEpLUICHCTBOBAHNS BEIYUCIUTEbHON
TEXHUKHU U pa3pa60T1<I/I HOBBIX JJIEMEHTOB U YCTpOI\/'ICTB ABTOMATHUKU U TCIIEMCXaHHUKHU

(HelipoOMOHMKA);

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

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

- UCCIICAOBAHUC MOp(I)OJ'IOl"I/I‘-ICCKI/IX, (I)I/ISI/IOJIOTI/I‘-ICCKI/IX, OMOXMMUYECKUX OCOOCHHOCTEH KUBBIX
OpTraHu3MOB IJId BBIABHMKCHHWA HOBBIX TCXHUYCCKUX U HAYYHBIX I/I)I@fl.



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

HazeMHo — Bo3ymiHas cpeia — camast CIoKHast JJis KU3HU; Cpella KOHTPACTOB: PE3KUX
KOJIEOAHUH TeMIIepaTyp, CMEHBI IIOT'OAHBIX YCIOBUH, HEPABHOMEPHOT'O PAaCIpECIICHHS CBETa U
BJIArd, OTJM4YaeTcs o0minreM Bo3ayxa. OpraHu3Msl, HaCEISAIOIINE HA3eMHO-BO3IYIIHYIO CPEIy —
a’POOHOHTHL.

[TouBeHHAas cpea — ATO PHIXJIbIA MOBEPXHOCTHBIN CIION, IEpepadOTaHHBINA JEATEILHOCTHIO
KHUBBIX CYIIIECTB U BO3JICHCTBHEM KIMMAaTH4YEeCKUX (pakTopoB. Cpena npoHU3aHA IOPAMH,
coJIepKalliMHU BJIary BO3yX. B Hee mocTynaroT: oTMepIiiasi pacTUTeNIbHAas Macca, TPYIIbI
MEJIKUX KUBOTHBIX U BCEBO3MOXKHBIE BBIJICJIEHUS OpraHu3MoB. OpraHu3Mbl, HACEISIOLIUE I0YBY
—31ad0OHOHTHI (T€OOMOHTHI).

Bonnas cpena — MUpOBOIi OKeaH, IPECHBIE BOAOEMBI U IIOJI3EMHBIE BOJIbL. Y CIIOBUS KHU3HU 37€Ch
ONPEACIAIOTCS XUMUUYECKUMHU U (PU3MYECKUMU CBOMCTBAMH BOJIbL: €€ TNIOTHOCTBIO, OOJIBIION
TEIIOEMKOCTBIO, BBICOKOH TEIJIONPOBOIHOCTHIO, PACTBOPEHHBIMU COJISIMU M Fa3aMHU, CUIIBHBIM
norjouieHue ceera. Konebanus temmeparypsl He Beluku. OpraHu3Mbl, HACEISIONINE BOTHYIO
cpeny — TUIPOOUOHTHI.

OpranusMeHHas cpejia — CaMU JKUBbIE OpraHu3Mbl. OHU HCTIONB3YIOTCS IPYTUMH BUJIAMU, KaK
MECTO KHM3HU U KaK HCTOYHUK IUIIEBBIX pecypcoB. JlaHHYIO cpelly OCBOWIN NTApa3UThl U
CUMOMOHTHI(TT0JIE3HbIE cokUTeNH). OcoOu, )KUBYIIIHE Ha TOBEPXHOCTH OPTaHU3MOB —
HK300MOHTHI, 2 BHYTPH OPTaHU3MOB — SHIAOOUOHTHI.

KounTtpoabHbie Bonpochl:

Kaxnomy TepMHHY, YKa3aHHOMY B JIEBOM KOJIOHKE, IOAOEPUTE COOTBETCTBYIOIIEE EMY
OIIpeJieNIeHUE 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 CoiHia, 3BE31 U
MarHMTHO-CWJIOBBIX JINHUN 3€MJIH.

3. CrtocoOHOCTB K HaBHUI'allUH B. CnocoOHOCTh pdaaa BOOHBIX OPraHU3MOB
TCHCPUPOBATH U BOCIIPMHUMATD SJICKTPUUCCKHUE
T10JI4.

4. buomexanuka r. Pa3nen Ouonorun, uzydarouuit CTpykTypy 1
KU3ZHENEATEIIBHOCTb OPraHU3MOB C LIEIIBIO
HCIIOJIb30BaHHUs BBISIBJICHHBIX 3aKOHOMEPHOCTEN B
pELICHUU UHXKEHEPHBIX 3a7a4 U JUIsl [IOCTPOCHUS
TEXHUYECKHUX CUCTEM, CXOAHBIX IO
XapaKTEPUCTUKAM C KUBBIMU OpraHU3MaMH.

5. Dnekrpuueckas 1. Criocob opueHTaluu B IPOCTPAHCTBE
AKTUBHOCTh HEKOTOPBIX )KMBOTHBIX, OCHOBaHHbBIN Ha aHaJIHN3e
OTpaXKEHHBIX 3BYKOBBIX BOJIH.



OtrBerbl; 1 -:2-:3-:4-:5-,

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

TemMa 8.2 BUOTEXHONIOIUH B KU3HU KaXkI0TrO.
Henanb: MOBTOPUTH CBEACHUS O HAYyYHBIX JOCTHKCHUSIX B PAa3IUYHBIX 00IACTSX.

3amanmue:
1. Ananu3 nHbOpPMAITUH O HAYYIHBIX JOCTIKEHUSIX B 00J1aCTH TEHETUIECKUX TEXHOJIOTHH, KIETOYHOH

WH)XEHEPHUH, UIIECBbIX ONOTEXHOIOTHH.
2.IlnpenacraBieHne pe3ylbTaToOB pellieHHs (BRICTYILICHUE C IPE3CHTALINEH )

OcHoOBHBIE CBeJICHUSA:

buotexHosiorusi B COBpeMEHHON MEIHUIIMHE

buotexHonorus, Kak Hayka, 3apeKOMEH/I0Baja ceds B KOHIEe X X BeKa, a MIMEHHO B Hadaie 70-x
rozioB. Bce Hauanoch ¢ reHEeTUYECKON MHKEHEPHs, KOT/1a YYEHbIE CMOTJIN NIEPEHECTH
TeHeTUUYECKUN MaTepuai U3 OJJHOTO OpraHu3Ma K Apyromy 0e3 OCyIIeCTBIECHHUS MOTOBBIX
niporieccoB. st aToro 6ni1a uenonb3oBaHo pekomOunanTHast JJHK nmu p/IHK. Takoii meTon
MPUMEHSIETCS 111 U3MEHEHUS WIN YIYUYIIECHHS ONIPEACIICHHOTO OpraHnu3Ma.

broTexXHOIOrHN B COBPEMEHHOW HayKe

buoTtexHonornu B COBpeMEHHOM HayKe HECET OTPOMHYIO MOJIb3Y. 3a CUET OTKPBITUS T€HHOM
WH)XEHEPHUH CTAJIO0 BO3MOXKHBIM BBIBEJICHHS HOBBIX COPTOB PACTCHUH U IIOPOJ )KUBOTHBIX,
KOTOpBIE IPUHECYT IOJIb3Y CEIbCKOMY XO35HCTBY.

buotexHonorust HeobxonuMa /s OBbIIEHUs HePTeoTnaun HePTIHBIX M1acToB. Hanbonee
Pa3BUTHIM HAIIPABICHUEM SIBJISIETCS UCIIOJIb30BaHNE OMOTEXHOIOTHH B SKOJIOTUH JUIsl OUUCTKH
IIPOMBIIIJIEHHBIX U OBITOBBIX CTOYHBIX BOJI.

Harnmeaﬂ ouotexHonorus. I'ennas u KieTouHas HWHXXCHCPUA

['eHeTnyeckas ¥ KJIETOYHASI MHKCHEPHUS B COYETAHUH C OMOXUMHEH — 3TO OCHOBHBIE CEPHI
COBPEMEHHOI OMOTEXHOJIOTHH.

Knerounas nH>keHepus — BhIpalllMBaHUE B CIIELUAIBHBIX YCIOBUAX KJIETOK Pa3IMUHBIX KUBBIX
OpraHU3MOB (pacTeHUH, )KUBOTHBIX, OAKTEepHil), pa3HOTO poJia UCCIeA0BaHUS HaJ HUMU
(xoMOUWHAaIUSI, U3BJICUCHUE WITH TIEPECcaika).

Camoli ycienrHoi cuuTaeTcs KJIIeTouHas MHXKeHepHs pacTeHuil. [Ipyn nomomuy KieTouHon
WHKEHEPUH PACTEHUN CTaJI0 BO3MOKHBIM YCKOPEHHUE CEJIEKIIMOHHBIX IIPOLIECCOB, YTO MTO3BOJISAET
BBIBOJMTH HOBBIE COPTA CEIIbX03 KYNIbTYp. Tenepb BbIBEIEHHE HOBOI'O COPTA COKPATHUIIOCH OT 11
JeT 1o 3-4.



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

KoHTposbHbIE BONIPOCHI:

1.Yto n3yyaer 6MoHMUKA IpUMEPHI?
2.Yto uzyyaet OMOHUKA KPAaTKO?
3.Yto Takoe TeopeTnueckas OMOHUKa?

4.Y1o Takoe OMOHUKA B MeAULIUHE?

HNudopmanuonnoe odecneyeHne 00y4eHust
[lepeuenp pexoMeHIyeMblX Yy4eOHbIX H3AaHul, VIHTEepHET-pecypcoB, AOIOJHUTEIbHON
JIUTEpaTyphl

OCHOBHBIE HCTOYHHKM:

1. BepxomenreBa, 0. I1. buonorus : yuebnoe mocobue mus CIIO / FO. I1. BepxomenmeBa. —
CaparoB : IIpodobOpazoanme, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr :
anektpouHsid // IludpoBoit obpaszoBarenbubiii pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/91854.html (nara obpamenus: 24.03.2023). — Pexxum noctyna: ans
asropusup. [lonp3oBarenen

2. Kyp6arosa, H. C. O0mas 6uonorus : yuebnoe mocooue ans CIIO / H. C. Kypbaroa, E. A.
Kosznosa. — Caparos : Hayunas kuura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Texkcr :
anekTpoHHb // LludpoBoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87078.html (nara obpamenus: 24.03.2023). — Pexxum noctyna: ans
asropusup. [lonp3oBarenen

3. Tynsaxosa, O. B. buomnorus : yuebnuk mus CIIO / O. B. TynskoBa. — CapaToB
[Tpodobpazosanue, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — TekcT : »neKTpOHHBIN //
udposoit  oOpazoBatenbHbIi  pecypc  IPR SMART [caiiT]. @ —  URL:

https://www.iprbookshop.ru/105785.html (nata oOpamenus: 24.03.2023). — Pexum nocrymna:
qutst apropusup. [lons3oBarenei

HOHOJ’IHI/ITeJ'IBHI:;Ie HUCTOYHUKU.

1. Awocos, I1. H. buonorus »xuBoTHBIX : yaeOHoe nmocodwue / I1. H. Amocos, E. . UymacoB. — 2-e us .
— Cankr-Tlerepoypr : Ksampo, 2021. — 120 c¢. — ISBN 978-5-906371-20-1. — Tekcr :
anexktpoHHed // IludpoBort obOpazoBartenbublli 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. boiiko. — 5-¢ u3a. — Cankr-IletepOypr : KBagpo, 2021. —
456 c. — ISBN 978-5-906371-26-3. — Tekct : snmektponHbiii // IludpoBoit 0Opa3zoBaTeIbHBIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/103075.html (nata oOpamienus:
24.03.2023). — Pexxum nmocryma: ais apropusup. [lons3oBaTeneit

Kymnuesa, E. A. Bo3pactHas ¢usnonorus u ruruena : yuebnoe nocooue / E. A. KynueBa. — MuHCK :

PecniybnukaHnckuii MHCTUTYT npodeccruonanpHoro obpazosanus (PUITO), 2021. — 232 ¢. — ISBN
978-985-7253-40-1. — Tekcr : anexktponHsit // Lludpooit odpazoBatensHbiil pecypc IPR SMART :
[cafit]. — URL: https://www.iprbookshop.ru/125446.html (mata oOpamenus: 31.10.2022). —

Pexxum noctyna: quis aropusup. [lonb3zoBareneit

. Spomesuu, C. II. AHaToMHs HEpBHOH CHUCTEMBI M OpPraHOB YYBCTB : ydeOHoe mocobue / C. IL
SApomesny, 0. A. I'yceBa. — 2-¢ u3n. — MuHck : Bemmiimas mkona, 2020. — 152 ¢. — ISBN
978-985-06-3287-6. — Tekcr : anexkrponnsi // 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 OAHOKIETOYHBIC >KUBOTHBIC, WIIH
[Tpocreitmue (Protozoa) : yue6Hoe mocobue mia CIIO / B. A. CrapkoB ; nox penakmueir H. 1O.
Benbu. — Caparos : [IpodobOpazoBanue, 2020. — 123 ¢. — ISBN 978-5-4488-0666-7. — Tekcr :
anektponHsld // LudpoBoit obpaszoBarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91866.html (mata oGpamienus: 24.03.2023). — Pexxum jgoctyma: Jyist
ABTOPHU3HP. MOIb30BATENEH

HHTepHET HCTOUYHUKU:

www.elementy.ru — caiiT «DeMeHThI OOJIBIION HAYKH. DHIIMKIOMCTUS
http://ru.wikipedia.org/wiki - UatepueT-3HIMKIONC M testpilot.
http://www.nkj.ru — caiit )xyprana «Hayka u )KU3HbY.

http://www.znanie-sila.su — caiit xxypHana «3HaHHE — CHJIay.
http://technicamolodezhi.ru — caiit sxypHana «TeXHHUKA — MOJIOICIKI.
http://www.popmech.ru — caiit xypHana «[lonynsapHas MexaHUKay.

http://ihst.ru — caiit MacTuTyTa HCTOpUU ecTeCTBO3HAHUS U TeXHUKH uM. C.1.
Basuiosa PAH (MMET PAH)
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xxyprana «Bomnpocsr
UCTOPUH €CTECTBO3HAHUS M TEXHUKI.

http://naturalscience.ru — caiit «EctectBo3Hanue. ClIpaBOYHHK  ©CTECTBEHHBIX HAYK».









