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Hosacnumenvnasn 3anucka

Metoauueckue peKOMEHAAlMK MPU3BAaHbl OKa3blBaTh IOMOIb CTYJEHTaM B U3Yy4E€HUU
OCHOBHBIX MOHATUH, UJIeH, TEOPUH U TOJOKEHUH AUCHUIUINHBI «BHOT0rus», U3ydaeMbIX B X011
KOHKPETHOI'O 3aHATHUS, CIIOCOOCTBOBATh PAa3BUTHUIO UX YMEHHH, HAaBBIKOB U SIBJISIOTCSA OJHUM M3
Croco0O0B MTPOBEPKH 3HAHUMN CTY/IEHTOB.

Brimonnenue ygammMucs MpakTHYeCKUX paboT HApaBJIeHHO Ha!

- 000011eHHE, CCTEMAaTHU3allMI0, YIIyOIeHne, 3aKpeneHne NOIyYeHHbIX TEOPETHUECKUX
3HaHMUU 110 KOHKPETHBIM TEMaM;

- (hopMupoBaHUE YMEHUH NPUMEHSTH [1OJy4YCHHbIE 3HAHUS Ha MPAKTHKE U peau3aliio
€MHCTBA NHTEJUIEKTYaJIbHOM U MPaKTUYECKON AESITEIbHOCTH;

- pa3BUTHE HHTEIUIEKTYaJbHBIX YMEHMH y OyIylIUX CHEIHAIMCTOB: aHAJUTUYECKHUX,
[IPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.;

- BBIpAOOTKY IpPU PELIEHUH MOCTABJIECHHBIX 3aJay TaKUX MPO(ECCHOHANBHBIX KauecTB,
KaK CaMOCTOATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsI HHUIATHUBA.

JlaHHBIE METOAMYECKHE YKa3aHHs ITpeIHa3HAua0TCs sl OKa3aHHsl TIOMOIIU CTYACHTaM B
BBINTOJIHEHUH MTPAKTUYECKHUX padoT 1o yueonoi nuctumiunae O/l 13 buonorwus.

MeTtoauueckue yKa3aHUSIPU3BaHbl PELIUTH CISAYIOLIUE 3a0auu:

- OCBOEHHE O0YYaIOIIMMUCS CHUCTEMbl 3HAHMM O OMOJIOTMYECKHUX TEOpUAX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTEe3aX, NMpaBWIIaX, CIY)KallMX OCHOBOH Ui (hOPMHPOBAHHUS
IpPEJCTAaBICHUH O E€CTeCTBEHHO-HAyYyHOW KapTHHE MHpa; O METOJaX Hay4yHOro IO3HAHHUS;
CTPOEHUH, MHOToOOpa3sMu U OCOOEHHOCTSIX >KMBBIX CHCTEM pA3HOIO YPOBHS OpraHM3aluiy;
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIUH;

- ¢opMupoBaHUE y 0Oy4YarOIIMXCsl TO3HABATENbHBIX, HHTEJJIEKTYAJIbHBIX U TBOPYECKHUX
CHOCOOHOCTEH B Mpoliecce aHajau3a JaHHbIX O MYTSX pa3BUTHs B OMOJIOTMU HAy4YHBIX B3IJIAJIOB,
uaeH 1 MOJIX00B K U3yUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

- CTaHOBJIEHME Yy oOydarommuxcs oOwell KyabTypbl, (DYHKIMOHAIBHOM TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOIBI HA
OCHOBAHMHU 3HAHUM U OIBITA, TOJYYSCHHBIX IPU U3YUYCHUH OMOJIOTHH;

- (popMupoBaHUE y OOyUaIOIIUXCSI YMEHUN WIUTIOCTPUPOBATh 3HAYEHUE OMOIOIMUECKUX
3HAHUW B TPAKTUYECKOW JESITEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

- BOCNIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIOBEKOM >KUBOHM MPHUPOIHI,
HE00X0IUMOCTH OepeKHOr0 OTHOIIEHUS K HEl, COOMIOCHHS AITUUECKUX HOPM MU MPOBEIECHUN
OMOJIOTMYECKUX MCCIIEJOBAHUM;

- OCO3HaHUE 1IEHHOCTH OMOJIOTMUYECKUX 3HAHUMN JIJIsl TOBBIIIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

- IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUHN B MOBCEIHEBHOW YKU3HU VIS OLEHKU
MOCJEICTBUIM CBOEH JEATENIbHOCTU 10 OTHOIIEHUIO K OKpY)KaloLled cpene, COOCTBEHHOMY
3I0POBBIO; 0OOCHOBAHHE U COONTIOACHUE MEP MPOPUIAKTUKHU 3a00JICBaHUH.

Lenb mpakTUYECKUX 3aHATUH- TOMOYb O0YYAIOIIUMCS B YCBOEHUH BOIIPOCOB TEOPHH, B
NpUOOpPETEeHUM  HMMU  HEOOXOJMMBIX  HAaBBIKOB  JJII  CaMOCTOSITENBHOTO  HM3y4YEHHS
NEPBOMCTOYHUKOB, HOPMATHUBHBIX aKTOB, YYe€OHOH JHMTEpaTypbl, B O3HAKOMIIEHUH C
MOHOTpadUsIMU U APYTUMHU HAYYHBIMU PaOOTaMU MO AUCLUIUIMHE.

Ocoboe 3HaueHHe JUCLUUIUIMHA HMeeT MNpU (OPMHUPOBAHMUM M Pa3BUTHU OOIIUX
KOMIIETECHITAH:

OK O01. BeiOupare crnocoObl pemieHust 3aaad  MpohecCHOHATbHONW JAeATEeNIbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. OcyuiecTBisSTh MOUCK, aHAIU3 M MHTEpHpeTannio HHGopmanuu, HeoOXouMon
JUIs BBITTOJIHEHUS 3a]1a4 IPO(PECCUOHATIBHOMN 1€ TETbHOCTH.

OK 04. PaboTtatb B KOJUIEKTMBE M KOMaHJE, A(PQPEKTUBHO B3aUMOJCHCTBOBATH C
KOJIJIEraMH, PYKOBOJICTBOM, KIIMEHTAMHU.



OK 07. CopeiicTBOBaTh COXPaHEHUIO OKPYXKAIOLIEH Cpeabl, pecypcocOepexeHulo,
3¢ (pexTUBHO NeCTBOBATH B YPE3BBIYAIHBIX CUTYAIIHSIX.

OK 08. HMcnonp3oBaTh cpeacTBa GU3NUECKON KyIbTYpHI A1 COXPAHEHUS U YKPETUICHHS
3I0pOBbsl B Tpolecce MpodheccnoHaNbHON MeATENBHOCTH U MOJJCpKaHUs HEOOXOIUMOTO
YpPOBHS (pU3HUYECKON TTOTOTOBICHHOCTH.

B pamkxax mporpaMMmbl  y4eOHOM  JUCHUIUIMHBI ~ OCBaMBAIOTCS  JIMYHOCTHBIE,
MeTaIpeIMETHbIE U TPEAMETHBIC Pe3yJIbTaThl B cCOOTBETCTBHHU ¢ TpeboBanusmMu ®I'OC cpennero
o0mero oOpa3oBaHUsI.

[Tnanupyemble pe3ysbTaThl OCBOSHHS AUCHUILTUHBI JUYHOCTHBIE (JIP), MeTanpenmeTHbIe
(MP), npenmeTHbie 1151 6a30Boro ypoBHs usyuenus (I1P), Bkirovaror:

JUYHOCMHYLE:

JIP 01 Poccuiickyro rpakxAaHCKYH HIAECHTUYHOCTb, MATPUOTHU3M, YBAXKEHHE K CBOEMY
HapoJy, 4YyBCTBA OTBETCTBEHHOCTH nepen PoauHOM, ropocTy 3a CBOM Kpai, cBow Poauny,
MPOLUIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO Hapoja Poccuu, yBakeHHE ToCydapCTBEHHBIX
CHUMBOJIOB (Tep0, (hiar, TuMH).

JIP 02 I'pakIaHCKYIO MO3UIIMIO KaK aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHUUCKOTO
o011ecTBa, OCO3HAIOIIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa U 0053aHHOCTH, YBaXKAIOIIETO 3aKOH U
MPaBOIMOPSAIOK,  OONAJArOMIer0  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIIETO TPAJWIMOHHBIC HAIMOHAJIBHBIE W OOIICYETIOBEYECKHE T'yMAaHHCTUYECKHE U
JEMOKPAaTUYECKUE [IECHHOCTH.

JIP 03 T'oTOBHOCTSH K city>keHut0 OTe4ecTBy, €ro 3aluTe.

JIP 04 CdopMUpoBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha AHMAJIOre KYJIbTYp, a
TakKe pasnu4HbIX (OpM  OOIIECTBEHHOTO CO3HAHUSA, OCO3HAHHE CBOEr0 MecTa B
HOJUKYJIBTYPHOM MHUDE.

JIP 05 CdopmupoBaHHOCTH OCHOB CaMOPAa3BUTHs M CAMOBOCIHTAHUS B COOTBETCTBUU C
OO0IIEYEeTTOBEYECKUMH IIEHHOCTSMH W HWJeaJaMH T'PaXXJTaHCKOTO OOINECTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM €ATETbHOCTH.

JIP 06 TonepaHTHOE CO3HAHHE W IOBEACHHUE B IMOJUKYIBTYPHOM MHUpPE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIFOJIbMU, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh
o0mye 1enu M COTPYIHUYATh JJISl MX JOCTHKEHHS, CIIOCOOHOCTh IMPOTHUBOCTOSITH HICOJOTUU
HKCTpPEMH3Ma, HAIMOHATN3Ma, KCEHO()OOHH, AUCKPUMUHAIIMU 10 COIUANBHBIM, PEUTHO3HBIM,
PacoBBIM, HAIIMOHAIBHBIM TIPU3HAKAM W IPYTHM HETATHBHBIM COIIMATLHBIM SIBIICHUSIM.

JIP 07 HaBblku COTpyIHHUYECTBA CO CBEPCTHHKAaMH, JEThbMHU MIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHOMN M IPYTUX BUIAX ACSITENbHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAHHME M TIOBEJACHUE HA OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX
LIEHHOCTEMN.

JIP 09 I'oTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
OPOTSDKEHUHM BCEH JKU3HHU; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON U 0OIIIECTBEHHON JEATEILHOCTH.

JIP 10 Dcretnueckoe OTHOIIEHHE K MHpPY, BKJIIOYas AHCTETHKY ObITa, HAy4yHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OONIECTBEHHBIX OTHOIICHHUH.

JIP 11 IlpunsaTtHe U peaqu3anyio EHHOCTEH 3I0pOBOr0 M 0€30MacHOro o0pasa >KU3HH,
NOTPeOHOCTH B (PU3NIECKOM CAMOCOBEPIICHCTBOBAHHH, 3aHATHIX CIIOPTHBHO-03/IOPOBUTEIBHOM
NESTENIbHOCThIO, HEMPHUITHE BPEAHBIX TPUBBIYEK: KYypEHUS, YIOTPEOJICHHUS aJKOTOJIS,
HapKOTHKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
MICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JAPYIHX IIFOJCH, yMEHHE OKa3bIBaTh
HEPBYIO IIOMOLIb.

JIP 13 Oco3HanHblii BbIOOp Oyaymiedt mpodeccun W BO3MOXKHOCTEH peai3aliiu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHOLICHHE K NPOPECCHOHATIBHOM JEATEIIbHOCTH Kak



BO3MOXXHOCTH  Y4acTHsl B  pEIICHUH  JIMYHBIX, OOLIECTBEHHBIX, TOCYJapCTBEHHBIX,
001IIeHaIIMOHATIBHBIX TTPOOJIEM.

JIP 14 CdopMHUPOBAHHOCTh 3KOJOTUYECKOTO MBINUICHHS, TTOHUMAHHS —BIUSHUS
COLIMATIBHO-DKOHOMHMYECKUX IPOLECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM CpEnbl;
IIPUOOPETEHUE OIIBITA FKOJIOTO-HANPABICHHON AESITEIbHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOIICHHE K CO3/JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHATUS LEHHOCTEH CEMEHHON KU3HU.

Memanpeomemmuobie:

MP 01 CamocTtosiTensHO (POPMYIHPOBATH U aKTYAIU3UPOBATH MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE.

MP 02 VYcraHaBnuBaTh CYIIECTBEHHBIM IPU3HAK WJIM OCHOBAaHUS MJIi CpPaBHEHUS,
Kiaccuukanuu u 0600IICHUSI.

MP 03 Ormpenensate LEAM JEATEIBHOCTH, 33JaBaTb IApaMeTpbl M KPUTEPUU MX
JOCTHKEHHUS.

MP 04 BpIsSBisTh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSIX.

MP 05 BHOCUTH KOPpPEKTHUBBI B JESATEIBHOCTb, OLEHUBAaThb COOTBETCTBHE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUH AESITEIBHOCTH.

MP 06 Bnaners HaBblKaMu y4eOHO-HCCIEIOBATEIbCKOW M MPOEKTHOH IesTeNbHOCTH,
HaBbIKaMU pa3pelieHust pooeM.

MP 07 CnocoGHOCTb M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIIECHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3INYHbIX METO/I0B [TO3HAHUS.

MP 08 OsiageHue BuUIaMHM [JEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALlUY, IPEOOPA30BAHUIO U IPHUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX, B TOM
YUCIIe IPU CO3/1aHUM YUEOHBIX U COLIMATIBHBIX IPOEKTOB.

MP 09 ®opmupoBaHre HAy4YHOTO THIA MBIILICHUS, BIaICHUE HAYYHON TEPMUHOJIOTHEH,
KJIIOUEBBIMU MOHATUSIMHU U METOJIAMHU.

MP 10 CraBute u ¢opMyaupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JEATEIIBHOCTH U KU3HEHHBIX CUTYyalHsIX.

MP 11 BpiBaATe NPUYMHHO-CIEACTBEHHBIE CBS3M M AKTyaJM3UpPOBATH 3ajady,
BBIIBUTaTh THIIOTE3y €€ PEIICHNs, HaXOQUThb AapryMEHThl [UIsl JI0Ka3aTelIbCTBA CBOMX
YTBEPXKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS.

MP 12 Ananu3upoBaTh MOJTYYEHHBIE B XOJ€ PEIICHUS 3aJa4d Pe3yJIbTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX.

MP 13 [laBaTb OLIeHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bnanerp HaBbIKaMHM NOJy4y€HUS MH(DOpPMALMM U3 HCTOUYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYLLECTBJISITh IIOMCK, AaHalW3, CUCTEMATHU3alMI0 M HHTEPIPETALUIO
MH(pOpMaLMU PA3INYHBIX BUJIOB U (JOPM MPECTABICHUS.

MP 15 Co3naBaTh TEKCThI B pa3IMYHbIX (popMaTax ¢ yd4eToM Ha3HaYeHUs WH(POpMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMpast ONTUMAIBbHYIO (POpMY IIPEICTAaBICHHS U BU3YyaTIH3aI[1H.

MP 16 OueHuBath JOCTOBEPHOCTb, JETHTUMHOCTh HH(OpMAIMHM, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM.

MP 17 HUcnonb3oBarh cpefcTBa HHPOPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH
B PEIIEHWH KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHM3AIlMOHHBIX 3aJa4 C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH.

MP 18 Bnaners HaBbIKAaMH paclio3HaBaHMs W 3aIUTHl HHPOpPMALUU, HH(OPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

npeomemHule.

I[P 01 CdopmupoBaHHOCTh 3HAHMM O MECTE€ W pPOJM OMOJIOTMU B CHCTEME HAay4dHOTO
3HAHUSl €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa U HAy4YHOI'O MHUPOBO33PEHUS; O BKJIAJE POCCUMCKHUX U 3apyOekHbIX YUEHBIX-OMOJIOIOB B



pa3Butue Ouonoruu; (HYHKIMOHATBLHON TPAMOTHOCTH YENOBEKAa HJsl PEIICHUS >KU3HEHHBIX
3ajady;

[TP 02 YmeHnue packpbiBaTh COAEpKaHHWE OMOJIOTMYECKUX TEPMHUHOB U MOHSTHUH: BHI,
NoNyJslusi,  TeHOQOHJA,  DBONIONMWA,  ABWXKYymUE  Cuibl  ((akToOpbl)  ABOJIIOLHUH,
IpUCIOCOOJICHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, SKOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOJYUEHThl, KOHCYMEHTBI, pEeAYUEHTbl, IEeNu MHTaHUSA, OJKOJIOTUYECKas MUpaMHJIa,
OuoreorieHo3, buocdepa;

ITP 03 YmMenwue uznarath Ouosiorudeckue teopur (dBositorronHas teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHs SBOJIIOLUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoacrea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH W mytei sBomtonnu A. H. CeBeplioBa, y4eHUsI O
ounoctepe B. U. BepHaickoro), onpeaensTh TpaHUIBl UX TPAMEHHUMOCTH K KUBBIM CHCTEMaM;

IIP 04 Ymenue BiageTh METOJaMH HAYYHOTO IMO3HAHHWS B OMOJIOTHHU: HAOJIOJCHHE U
ONMCAHUE JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3anus 1 MpoBeAeHUEe OMOIOrHYeCKOro
9KCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEyeMbIMU
BEITMYMHAMU, OOBSCHEHHE IMOIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB; YMEHUE JIelaTh BHIBO/IBI HA OCHOBAHHUH IMOJIYUEHHBIX PE3YyIbTATOB;

I1P 05YMmeHue BBIICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX O0BEKTOB!
BUJIOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOIIEHO30B U 3KOCUCTEM;
OCOOCHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX, AHTPOIOTEHHBIX U3MEHEHUHN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpPOTa BEHIECTB M OMOr€OXMMHYECKHUX IIHMKIOB B
ouocdepe;

I[IP 06 YMeHue NPUMEHSATH IOJYYCHHbIE 3HAHUS A1 OOBACHEHUS OHOJIOTHYECKHX
MIPOLIECCOB U SIBJICHUM, JUUISl IPUHATHUS MPAKTHUYECKUX PEIICHUN B TOBCEAHEBHOM KU3HH C EIBIO
obecrieueHHss OE30MACHOCTH CBOETO 3/I0POBbS M 3[I0POBBSl OKPYXKAIOLIUX JIIOACH, COOMI0IeHUS
HOPM TPaMOTHOTO TIOBEACHUSI B OKpPYKAIOIIEH MPUPOIHON Cpelie; MOHUMaHue He0OX0IUMOCTH
HCIIOJIb30BaHUS JOCTH>KEHHI COBPEMEHHOI Oouooruu JUTSt palMoOHAIBHOTO
MIPUPOIOTIOTB30BAHMS;

I[P 07 YMenue pemarb 3JIeMEHTapHbIE OMOJOTHYECKHE 3aJa4yM, COCTaBISATH CXEMBI
NepeHoca BeIeCTB U SHEPTUU B IKOCUCTEMaX (LI€NH MUTaHUS);

[TP 08 YMmeHue BBIMONHATH J1a00paTOpHBIE U MTPAKTHYECKHE paboThl, COOMIOAATh MpaBuiIa
pHu padoTe ¢ y4eOHBIM U JabOpaTOPHBIM 000PYIOBAaHUEM;

I[P 09 VYwmeHwe KpUTHUECKH OIICHMBATh W MHTEPHPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO COJICp)KAHHUS, BKIIOUYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX
uctounukoB (CMU, HaydHO-TIOMyNsApHBIE MaTepuaibl); paccMaTpuBaTh TioOaiIbHBIC
HKOJIOTUYECKUE TTPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

ITP 10 Ymenue co3maBaTh COOCTBEHHBIE NMMCHMEHHBIC M YCTHBIE COOOIICHHS, 0000IIas
OMONOTHYECKYI0 HH(POpPMAIIMI0 M3 HECKOJBKHX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OHOJIOTHH.



IpakTnyeckoe 3ansitue Nel (2uaca, 1 cemectp)
Pa3nen 2. Yuenue o kieTke.

Tema 2.1. XuMuueckas opraHu3zanus KJICTKH.
Llesb: MOBTOPUTH CBEACHHS O CTPYKTYPHO-()YHKIIMOHAILHON OpraHu3aluy KIETOK.
3amanmue:

1.Kpatkast uctopus u3y4eHus KIETKH.

2. X¥MMHYECKasi OpraHu3alus KJICTKH.

3.IlpencraBieHre YCTHBIX COOOIICHHM ¢ TPE3EHTAIMEH, TIOITOTOBJICHHBIX TI0 IEPEUHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX MPETOIaBATEIIEM.

OcHOBHBIE CBeICHHS:

XuMuYeckasi OpraHu3alus KIeTKH — COBOKYITHOCTh BCEX BEIIECTB, BXOJSAIINX B COCTAB KIIETKH.
B cocTaB kiieTku BXOAUT OOJIBIIIOE KOJIMYECTBO XMMUYECKUX 3JIeMeHTOB [leprnoanueckoit
CUCTEMBI, U3 KOTOPBIX 86 MOCTOSHHO MPUCYTCTBYIOT, 25 HEOOXOAUMBI /i1l HOPMaJIbHOM
JKU3HEACSITSIIBHOCTH Opranu3ma, a 16—18 u3 HuxX abCOIOTHO HEOOXOUMBI.

KoHTposbHbIE BOPOCHI:

1.IIpuBeaute mpuMepbl OMOTOTUYECKOM PO XUMUYECKUX JIEMEHTOB.
2.Kakue oprannueckue BeIiecTBa BXOAAT B COCTaB KJIETKHU?

3.Kakue sunsl PHK umerorca B kietke?

4 Kakwue kineTku Hanbosiee 00orathbl yrieBoaaMmu?

5.Kakue ¢pyHKINN BBITOTHSIOT KUPbI?

IIpakTyeckoe 3anaTue Ne2 (2gaca, 1 cemecrp)

Pa3nea 1. Yuenue o kieTke.

Tema 2.2. CtpoeHue 1 pyHKINU KIETKH.

Leab: MOBTOPUTH CBEACHHS O CTPOCHHUE U (DYHKIIUU KIETKH.

3ananue:

1.JHK — nocuTtens HacneACcTBEHHON HH(GOPMAITIH.

2.IlpencraBnenne yCTHBIX COOOIIEHUM C Mpe3eHTAIlMeH, TOATOTOBIICHHBIX 110 TIEPEUHIO
HMCTOYHHMKOB, PEKOMEHIOBAHHBIX MPETOJaBATEIIEM.

OcHOBHBIE CBEICHUS:

N3 gero cocrout knerka?

KneTtka umeer 0607104Ky, IUTOIIIA3MY, B KOTOPOH pacrofiosKeHbI OPraHOU BT (PO C

SIPBIIIIKOM) U BAaKYOJIH C KJIETOUYHBIM cokoM.Obo0mouka mpuaaet Gopmy KIETKe U 3alIUIIAET OT
BHEITHUX BO3JICHCTBHIA.

I_II/ITOHJIa3Ma — 9TO XXHBOC 6CCI_IBeTHOC BA3KOC BCIICCTBO, B KOTOPOM PACITIOJIOKCHBI BCC
OpTraHOUAbI KJICTKH, BaKHEUIITUM U3 KOTOPLIX ABJIACTCA SAPO.



Snpo umeer cnoKHBIN cocTaB U cTpoeHue. bes sapa kieTka He MOXKET pacTH, AEIUTHCS U Yepe3
HEKOTOpoe Bpems norudaet. [lurormnasma u s1po — BaXHEHUIIINE YaCcTH KICTKU. B murormiazme
PACTIONIOKEHBI IJIACTU/IBI — 3EPHUCTBIC 00pa30BaHUS PA3TUIHON (HOPMBI.

VY IBETKOBBIX PACTEHUH IIACTUIBI MOTYT OBITh 3€JIEHOM OKPACKHU (XJIOPOIIACTHI), )KENTOH,
OpaHXEBOM, KpaCHOU (XpOMOILIACTHI) U OeclBETHBIC (JIelKormIacTsl). OT IIaCTU] 3aBUCUT
OKpacKa OpraHoB pacTEHHUS.

B kieTkax, 0COOEHHO B CTaphIX, PACIIOI0KEHBI MTOJOCTH C KJICTOYHBIM COKOM, KOTOPBIC
Ha3bIBAIOTCS BAKYOJSIMU. B KJICTOUHOM COKe BakyoJiel coiepKarcsi caxap, COJU, Kpacsiiue
BEILIECTBA, PACTBOPCHHBIC B BOJIC.

Mexny 0007109KaMy KJIETOK HaXOJUTCSI MEXKKIJIETOUHOE BELIECTBO, COeUHAoNIee KiIeTKU. Eciu
MEKKIJIETOYHOE BEUIECTBO pa3pyIIaeTcs, TO KIETKH pazbenuustorcs. [lo popme pactutensHbie
KJIETKH OBIBAIOT CAMBIMH Pa3HOOOPa3HBIMH. HO UMEIOT 00IIIee CTPOCHHE.

Crpoenue knetok. @ynkiuu. CBoiicTBa

CTeHka
KIETKM XKnoponnacTel
LieHTpankHaa Mnazmarudyeckan
BAKYONb membpaHa
M UTOX OHOPUK
Annapart Mnazmogecma
FoneaHa
Nuz0combl
Pubocombl
Ap0 Obonoyka
Agpa
AapbIW KO
MpaHynApHaa
Magkaa JHAgONNazmMarudeckan
aHgonnazmaTeckan . CETb
ceTb '
1
Luronnasma ‘

KNeTkun Bcex opraHM3MoOB MMEIT e4UHYI0 CXEMY CTPOEHMUSA, B KOTOPOM ACHO NPOSABAAETCA
06LLHOCTb BCEX NPOLLECCOB KU3HEeAeATeNbHOCTU. KaxKaan KNeTKa BKIOYaEeT B CBOM COCTaB ABe
Hepas3pbIBHO CBA3aHHbIE YacTU: LUTOMNAA3MY M A4pP0.

KOHTpOJIbHLIe BOITPOCKHI:

1.3 gyero coctout KJaerka?



2.113 KaKoro BeIleCTBAa COCTOUT 000JI0YKA KJIETKH?

3.Kak na3siBaeTcs O€CIIBETHOE BEIIECTBO, 3aIOJIHSIONIEE TEJIO KIAETKH?

4 Kakol 1miacTui UMCeT 3¢IEHBIN I[BET?

5.B kaxoii yacTH KJIeTKHU COJEPKUTCS SAPBIILIKO?

6.Kak Ha3pIBaeTcs nmporuecc, KOTOPbI MPOUCXOAUT TOJIBKO B PACTUTEIIbHBIX KJIETKAX?

IIpakTnyeckoe 3ansaTue Ne3 (2uaca, 1 cemectp)
Paszneu 2. Yuenue o KIETKE

Tema 2.3. J)Ku3sHeHHBIN UK KIETKU.

Heanb: MOBTOPUTH CBEACHUS 0)KM3HEHHOM ITUKJIE KJIETKH.
3amanue:

1.

OcCHOBHbBIE CBeJIeHHA:

KnerouHslii (>kM3HEHHBIHN ) UK — 3TO TEPHOJ CYIIECTBOBAHUS KIIETKH C

MOMEHTa 00pa3oBaHUs JI0 €€ rTuOenu win AeneHus. [IpoaomKuTeIbHOCT KISTOYHOTO ITUKIIA Y
Pa3HbIX OPraHU3MOB 3HAUUTEIBHO pa3ianyaeTcs: y npokapuot oH jurcs \(20\) — \(30\) MunHyT,
a B KJIeTKaxX 9yKapuoT MOxkeT rpoaoinkaTrses oT \(10\) mo \(20\) yacos.

KoHnTpoJibHbIE BONIPOCHI:

1. KineTo4yHbIM IIUKIIOM Ha3bIBaeTCS MEPHOJ] OT

1) cunresza JJHK no cunreza PHK

2) MPEeCUHTETUYECKON CTaJUU JI0 TOCTCUHTETUYECKON

3) BOBHUKHOBEHHUSI KJIETKU B PE3YJIbTATE JICTICHUS J0 €€ JACIICHU
4) CHHTETHUYECKON CTaIuu A0 MPECUHTETUIECKON CTaIun

2. PocT 1 pa3BuTHE KIETKH, BHIOJHEHUE KIETKON CBOMX (YHKIMI B OpraHu3Me, yJBOCHHE
XPOMOCOM IPOUCXOJIUT B IIEPUOJI, HA3bIBAEMBbII

1) uarepdazoit
2) meiio3oM
3) MUTO30M
4) OBOT€HE30M

3. ITepuon unTepdaspl, BO Bpemst KOTOporo mpoucxoauT yasoenue JIHK knetku
1) npecunternueckuii (Gy)

2) cuaTeTHYecKuii (S)

3) nocrcunTeTnueckuii (Gz)

4) metadaza



4. B nportecce MUTO3a U3 OJTHON MAaTEPUHCKOM KIETKHA 00pa3yercs
1) 8 noyepHHX KIIETOK
2) 4 noYepHHE KICTKU
3) 1 nouepHsis KieTKa
4) 2 nouepHUE KIETKH

5. OdepeIHOCTh CTaAUuN B MUTO3€

1) renodasza, npodasa, anadasa, meradaza
2) npodasa, anadasa, metadasa, renodasa
3) mpodaza, meracaza, anadasa, Tenodasa
4) metadasa, Tenodasa, mpodasa, anadasa

6. B anadaze MuTo3a mpouCcXoauT

1) pacxoxaeHre XpoMOCOM K MOJIF0CaM KIIETKU
2) cnupanu3anus XpoMoCcoM

3) pacxoxaeHne XpoMaTH/l K [OJIF0CaM KIIETKU
4) necnupanu3anus XpoOMOCOM

IpakTnyeckoe 3ansitue Ne4 (2uaca, 1 cemectp)
Pa3nea 3. Opranusm. PasmHOXeHUe U UHIUBUYaIbHOE PAa3BUTHE OPTaHU3MOB.

Tema 3.1. Pa3MHOXKEHHUE OPraHU3MOB.
Hennb: BEIAETUTH CYIIECTBEHHBIEC TPU3HAKH Pa3MHOKEHHS OPTaHU3MOB.
3aganue:

1.BoisiBneHne 1 onucaHue MPU3HAKOB CXOJCTBA 3apOJBIIICH YeloBeKa U JIPYrHX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIOLMOHHOTO POACTBA.

2. CpaBHUTE XapaKTEPUCTUKU OECIIOJIOTO U TTOJIOBOTO THUIIOB PA3MHOKEHUSI.

3anonHuTe TabaMIy «XapakTepuCTUKA TUIIA Pa3MHOKEHUS.

1) KonnuecTtBo ocobeil [1s1 pa3MHOXKEHHUSL.

2) Kakoii Tun KJIETOK MPUHUMAET y4acTHE B Pa3MHOKEHHH.

3) U3 kakux KJIETOK MOSBISETCS HOBBIM OpraHU3M.

4) buonoruyeckasi OCHOBa Pa3MHOXKEHUS (32 MCKIIFOUEHHEM BBICHIUX PacTEHUH).

5) CxopoCTh YBEIMYECHHSI YHUCIEHHOCTH 0COOEH.

6) 'enetnueckne 0coOEHHOCTH MOTOMCTBA. 7) [IpunHa MOSABIEHUS HOBBIX IPU3HAKOB y
notomcTBa. 8) [IpucnocoburenbHble BO3MOKHOCTH HOBBIX OPIaHHU3MOB.

9) 3HaueHne pa3MHOKEHUS.

10) CriocoOb pa3MHOKEHUSI.

3. BemmonauTE TECTOBOE 3a/1aHKe. BriOepuTe Tpy NMpaBUIILHBIX OTBETA U3 IIECTH.

1. ITpu 10I0BOM pa3MHOKEHUH XOPAOBBIX:

1) IpOUCXOUT OIIIOIOTBOPEHUE;

2) NOTOMKH SIBJIIIOTCS TEHETUYECKUMU KOIUSAMH POJUTENEH;

3) raMeThl UMEIOT JUILUIOUAHBIA HAaOOp XpOMOCOM;

4) nonoBbIe KIETKU 00pa3yloTcs MyTeM Melo3a;

5) moJIOBBIE KJIETKH 00pa3yrTCs MMyTEM MUTO3a;

6)reHoTUI TOTOMKOB OOBEMHSIET TeHETHUECKYI0 HH(OPMAIIMIO 000MX pPOIUTENEH;
2. UcTtounukom pa3HooOpa3us MOTOMCTBA IIPU MOJIOBOM Pa3MHOKEHUU SIBIISETCS:
1) ynBoeHue xpoMocoM B uHTepdase;



2) oOMeH yJacTKaMu TOMOJIOTUYHBIX XpOMOCOM B Tipodase [ meiiosa;

3) MUTOTHYECKOE JIeJIeHNE KIETOKIPEIIIeCTBEHHUI] TaMET;

4) cydaifHOE CIAUSIHUE FaMeT MPU OIJI0I0TBOPEHUH;

5) nanuure npodassl, MeTadassl, anadaszbl ¥ Te0(da3bl B KICTOYHOM ITUKIIE;
6)cirydaifHOe pacXOKICHHE TBOMHBIX XPOMOCOM IIPH MEPBOM JICIICHUH MeH03a.

3.Uto xapakTepHO I OE€CIIOI0T0 pa3MHOKECHHS?
1) MOTOMCTBO UMEET I'eHbI TOIBKO OJJHOT'0 MAaTEPUHCKOTO OpraHu3Ma
2)IOTOMCTBO T€HETUYECKH OTIMYAETCS OT POAUTEIHCKUX OPraHU3MOB
3)B 00pa30BaHUU MOTOMCTBA OOBIYHO YYACTBYIOT JIBE OCOOU
4)B oOpa3oBaHUM TOTOMCTBA Y4acTBYET OJHA 0COOb
5)pa3MHOKEHHUE YaCTSIMU BET€TaTUBHBIX OPTraHOB
6)B pa3MHOKEHUU yYaCTBYIOT FaMEThI.

5. Uto XapakTepHO AJIsI IOJIOBOT'O Pa3MHOKEHHS?

1) TOTOMCTBO UMEET T'€HbI TOJIBKO OJHOI0 MATEPUHCKOIO OpraHu3Ma

2) TOTOMCTBO I'€HETHYECKH OTJINYACTCS OT POJUTEIBCKUX OPraHU3MOB

3) B 00pa3oBaHUU TOTOMCTBA OOBIYHO YYaCTBYIOT JIBE OCOOH

4) B 00pa3oBaHUM MIOTOMCTBA YY4aCTBYET OJHA 0COOb

5) cyuiecTBOBaHHE 000EMOJIBIX KHUBOTHBIX

6) pa3MHOXKEHHE YaCTsIMU BET€TaTUBHBIX OPTaHOB

OcHOBHBIE CBEICHUS:

Pa3MHOXeHHE — CIIOCOOHOCTh JKHMBBIX OPraHM3MOB BOCIPOU3BOAUTH ceOe IMOAOOHBIX.
Paznuuator 1Be ocHOBHblE (OpPMBI pa3MHOXKEHHMS — Oecriojioe M TO0J0Boe. becnosbiM
HA3bIBACTCSI Pa3MHOXKEHUE, KOTOPOE MPOMUCXOAUT Oe3 oOpa3oBaHus ramer. B HéM ydacTByeT

0JIHa 0CO0b, & TEHOTUII IOTOMCTBA TAKOM XK€, KaK y POJUTEIbCKON 0cOOu.

PazmMHoKeHNe OPraHnu3MoB - BOCIIpOU3BeIeHHE ceOe MOJOOHBIX.

Becnosoe pa3mHokeHHe - Pa3MHOKEHUE, OCYIIECTBIIIOIEECS ¢ YIaCTHEM JIUIIb OJTHOM
ocoOu. BereraTuBHOe pa3MHOKeHHe- Pa3MHO)KEHHE YaCTSIMU TeJa WU TPYyIIaMy KIETOK; IPU
HTOM YYacTBYET TOJIBKO OJJHA POJMTEIbCKas 0COOb.

ITos10BOE pa3zMHOKeHHUE - BOCITPOHM3BEICHHE ceOe IMOI00HBIX, IIPOMCXOIsIIee, KaK PaBHIIO0, C
y4acTHeM JIBYX 0cO0e€il B pe3yabTaTe CIUSHUS FaMET, T. €. KOMYJISIHUN SHIEKICTKH 1

criepMaTo3ouna.

IapTeHorenes - croco6 MOJIO0BOTO Pa3MHOKEHHS, P KOTOPOM 3apOIBIIT Pa3BUBACTCS U3
HEOIJIOAOTBOPEHHOM ANLIEKIETKH

OniogoTBOpPEHHUE - TPOLECC CIUSHUS AULIEKIETKN CO CIIEPMAaTO30UI0M.
I'amera - monoBas KieTka
SliineKJerKa - )KeHCcKad I10JI0OBas KIETKa

YepenoBanue MOKOJEHHUI - CMEHA MOJIOBOTO U OECHOJIOr0 MOKOJIEHUH B LIMKJIE Pa3BUTHS
HEKOTOPBIX KUBOTHBIX M PACTEHUM, PA3INYAIOIINXCS CIOCOOOM pa3MHOXKEHHUS.

Konbroramus - popma mosoBoro mpoiiecca 0e3 y4acTusi TameT.



KoHTposbHbIE BOIPOCHI:
1.IIpenmytiecTBa U HEAOCTATKU OECIIONIOTO PAa3MHOKEHHUSI.
2.Ilouemy TOJOBOE pa3MHOXKEHHE MOJIYYHJIO HamboJee IHPOKOE PaCIpOCTpPaHEHHE Cpeau

BBICOKOOPIraHN30BaHHbIX paCTeHI/Iﬁ H )XUBOTHBIX I10 CPAaBHCHHUIO C OecnoJIbIM pa3MHO)KeHI/ICM?

IIpakTuyeckoe 3ansaTue Ne5 (2uaca, 1 cemectp)
Pa3nea 3. Opranusm. PasmMHOXeHUE U MHIUBUIYaIbHOE PA3BUTUE OPTaHU3MOB.

Tema 3.2. InnuBuiyanpHOE pa3BUTHE YEIOBEKA.
He.m;: IMOBTOPHUTH CBCACHUSA MHANBUAYAJIbHOTO Pa3BUTHUS YCIIOBCKA.

3apanue:

1. MlapuBuayanbHOE pa3BUTHE YEIOBEKA: KPATKO 00 OCHOBHBIX dTarax.
2.BHyTpuyTpOoOHBIN IEPUO PA3BUTHUS.
3.ITocTAMOpHOHATILHBIN OHTOTCHES.

4.HOCJIGHCTBI/I$I BJIMAHUSA AJIKOT'OJIA, HUKOTUHA, HAPKOTUICCKHUX BCIICCTB, 3arpA3HCHUA CPCAbl HA
Pa3sBUTHUC YCIIOBCKA.

5.

OcHoBHbIE CBEIeHUS:

OHTOreHe3 (BUBOT€HE3) — 9TO MHAMBUIYATbHOE Pa3BUTHE OPraHU3Ma )KUBOTHBIX U YEJIOBEKa,
COBOKYITHOCTb I1OCJIEJOBATEIbHBIX MOP(HOIOTUYECKUX, (PU3UOTOTHUECKUX U OMOXUMUYECKUX
npeoOpa3oBaHui, MPETEPIeBaeMbIX OPraHU3MOM OT MOMEHTA 3aPOXKIACHUS J0
buznonorunueckoit cmeptu. UHIMBUAyaIbLHOE Pa3BUTHE YeJI0BeKAa — TO Pa3HOOOpa3HbIE
W3MEHEHUS, TPOUCXOISIINE C OPTaHU3MOM OT MOMEHTA 3a4aTHsl O CMEPTH, TIEPEXO/1 U3 OJTHOTO
COCTOSIHMSA B Apyroe. Enunutieit pocta u pa3Butus opranusma sipisiercs kierka. DopmupoBanue
YeJIOBeKa HAUMHAETCS C MPOLECCca CIUSHUS TalVIONIHBIX MOJIOBBIX KIETOK (SIMIEKIETKU U
CIIepMaTo3011a, 00pa30BaHMsI OAHON AUILIIOUTHONW KIIETKA — 3UTOTHI).

NunuBuayanpHOE pa3BUTHE OPraHNU3Ma YEIOBEKAa HAUYMHAETCS C TPOIeCcCa OTUIOOTBOPEHUS.
SNLEeKIeTKN CO3PEBAIOT B OPraHU3ME KEHIMHBI KX bl Mecsll. B cepeanHe MEHCTpyalTbHOTO
LMKJIa TPOUCXOAUT OBYJISILIMS U AUIIEKIETKAa HAUMHAET CBOM HENPSMOU MyTh B MATKY.
CnepMaTo30u/ibl MOMAJAI0T B OPTaHU3M KEHIIMHBI BO BpEMsi MTOJIOBOTO akTa. OIIo0TBOpEHNE
Yarie BCEro MPOUCXOAUT B MATOYHOM TpyOe. 3uroTa MpoXOAUT Pl TOCIIEIOBATETHHBIX
JelIeHUH, 1 00pa3yeTcsi SMOPHOH.

KoHTpoJsibHbIE BONIPOCHI:


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

1.Ilepeuncnuth NepHOILI BHYTPHYTPOOHOTO Pa3BUTHSA (3aUaThe - POXKICHHE).
2. Ilepeuncnuthb nepuosl HOCTHATAIBHOIO Pa3BUTHUSA (OT poxkeHus a0 21-25).

3. IlepeuncnuTh mepuoOAbI 3penoro pazButus ( 0121-25 no dhusznonorunvyeckoit cMepTy).

IpakTnyeckoe 3ansitue Ne6 (2uaca, 1 cemectp)

Pa3nen 4. OCHOBBI TEHETUKU U CEIEKIIUU

Tema 4.1 OcHOBBI Y4EHUsI O HACIIEICTBEHHOCTH U U3BMEHUYUBOCTH

Leab: cocTaBneHue mpocTeiiiiel cXeMbl Ha CKpelIMBaHie U pellieHue 3aauu Ha
MOHOTHOPHUAHOE U TUTHOPHUIHOE CKPEUIMBAHUS, BbISBICHUE BIUSAHUS MyTareHOB Ha
OKPYXKaIoIYIO CpeLy.

3aganue:

1.I'eneTnka — HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHu3MoB. I'.
Menzenb — OCHOBOIIOJNIOKHHUK T€HETHKH.

2.CocTaBneHre TPOCTEUIINX CXEM MOHOTHOPUIHOTO U AUTHOPHIHOTO CKPEUTHBAHMUS.

OcHOBHBIE CBeICHHUA:

Monozcubpuonoe ckpewusanue — 3mo ckpewusanue, 8 KOmMopom HabIOIEHUE BEIeTCS TOJIbKO
10 OZTHOMY IIPU3HAKY, T.€. OTCIEKUBAKOTCS AJUIEIIA OJHOIO I'eHA.

Huzubpuonoe ckpewueanue — 3mo ckpewusanue, 8 KOmopom HabI0IeHIe BEAETCS 10 IBYM
IIPU3HAKAM, T.€. OTCJICKUBAIOTCS AJUIEIH IBYX I€HOB.

['enernyeckue 0003HAUEHUS:

P — pogurenu; F — mOTOMCTBO, YHCIIO YKa3bIBAET HA MOPSAIKOBBII HOMED moKosieHus, F1, F2.

X — 3HA4YOK CKpeLIMBaHUs, MYKCKHE 0cOOH, )KEHCKUE ocodu; A, a, B, B, C, ¢ — OTA€TbHO B3AThIE
HacJIeICTBEHHbIE TpU3HaKu. A, B, C — ToMMHaHTHBIE i€y reHa, a, B, € — PElleCCUBHbIE
aJyIeNy reHa. Aa — TeHOTHIL, TETEPO3UT0Ta; aa — PELIECCUBHAs TOMO3UT0Ta, AA — TOMUHAHTHAs
TOMO3HTIOTa.

Knaccuueckum npumepomM MOHOTHOPUIHOTO CKPEUIMBAHUS SBISIETCS CKpElIMBaHHE COPTOB
ropoxa C JKEITBIMH U 3€JIEHBIMM CEMEHAMU: BCE IIOTOMKHU UMEIIHN XKENThle ceMeHa. MeHenb
MpUILENT K BBIBOAY, UTO Y THOpH/Ia IEPBOTO MOKOJIEHUS U3 KaX/10M Maphl ajlbTepHATUBHBIX
NPU3HAKOB MPOSIBIIETCS TOIBKO OJAUH — OOMUHAHMHBIL, 3 BTOPOU — peyeccuenblil — He
pa3BUBaeTcs, Kak Obl HCUYE3aeT.

P AA * aa — pooumenu (yucmole 1unuu)

A, a— camemwl pooumenell

Aa — nepsoe noxonerue 2ubpudos

OTa 3aKOHOMEPHOCThH OblJIa Ha3BaHa 3aKOHOM €IUHO00pasusi TMOPUIOB MEPBOTO MOKOJICHUS WU
3aKOHOM JIOMUHUPOBAHUSI.



KoHTpoJibHbIE BONIPOCHI:
1. Yto Takoe MOHOTHOPHUIHOE U TUTHOPHIHOE CKpelIBaHME?

2. Kakue renerndeckne 0003HAYCHUS HCIIONB3YIOT JUIsl CXEMAaTHYHOTO H300paKeHUs
CKpeIIMBaHUs?

3. Yrto Ttakoe myranus?

4. Kakue K1accbl MyTareHOB CYILECTBYIOT?

IIpakTHyeckoe 3ansaTue Ne7 (2yaca, 1 cemectp)

Pa3znen 4 OcHOBBI T€HETUKHU U CEJIEKIIUH.

Tema 4.20CHOBBI CEeJIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

Hesb: MOBTOPUTH CBEACHUS OCEJICKIIMU PACTCHHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
3aganue:

[IpoBeps cBoM 3HaHUSA 110 TeMe «OCHOBBI CEIEKIIMH PACTEHUI, )KUBOTHBIX U
MUKPOOPTaHU3MOBY.

3amanme Ne 1.

BceraBbTe nponyumeHHbIe CJI0Ba.

B paitonax Cpenneit A3uu , Kak IpearonaraioT, BliepBble ObUTH OJOMAaITHEHBI , aB
Maitoit Asuu

[Ipenok KpymHOTO poraToro CKoTa BIIEPBBIE OJIOMAIIIHEH B psijie obnacteit EBporbl, a
MPEIOK IOMAIIIHEN B crensix [IpuuepHoMOopbs.

3amanue Ne 2.

3aKoHUYNTE NPeEAJI0KEHHE.
2.1. BuorexHomorusa — 21o ...

2.2. HCJIL HCPOACTBCHHOI'O CKPCIIMBAHUA - ...

OcHOBHBIE CBe/ICHUS:

Cenektus (0T jaT. — BBIOOP, OTOOP) — 3TO HAyKa O IMYTAX U METOJIaX CO3AAHUS
HOBBIX M YJIYYILIEHUS YXK€E CYIIECTBYIOLIUX COPTOB KYJIBTYPHBIX PACTEHUH, IOPOJ JOMAITHUX
JKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB C [IEHHBIMU JIJISl IPAKTUKU MPU3HAKAMU U
CBOWCTBaMH.

3aaun ceIeKUUU BBITEKAIOT U3 €€ ONPEEICHNUs — JTO BHIBEJCHHE HOBBIX U
COBEPUICHCTBOBAHUE YK€ CYLIECTBYIOIIUX COPTOB PACTEHUH, TOPOJ )KUBOTHBIX M IITAMMOB
MHUKpPOOprain3mMoB. CopToM, NOPOAOH U IITAMMOM Ha3bIBAIOT YCTOMYHBYIO TPYIIITY
(MOMyYINALMIO) )KUBBIX OPraHU3MOB, HICKYCCTBEHHO CO3/aHHYIO YEJIOBEKOM M UMEIOIIYIO
orpezieNieHHbIE HACJIeICTBEHHbIE 0COOCHHOCTH.

Bce ocoOu BHYTpH OpOIBI, COpTa U IITaMMa UMEIOT CXOJIHbIE, HACIIEICTBEHHO
3aKperyieHHbIe Mop(oIornyecKue, PU3n0I0ro-OnoOXUMHUYECKUE U X03HCTBEHHbIE TPU3HAKU U



CBOICTBa, a TAKXKE OAHOTUITHYIO PEaKIUI0 Ha (DaKTOPHI BHEIIHEW cpeibl. OCHOBHBIMU
HAIPaBJICHUSIMU CEJICKIIMU SBIISIOTCSA:

1. BBICOKAs YPOKalHOCTh COPTOB PaCTeHUH, MIIOJOBUTOCTh U MPOAYKTUBHOCTH MIOPO/]I
JKUBOTHBIX;

2. Ka4eCTBO NMPOAYKIIUU (Hanmpumep, BKyC, BHEIIHUN BUJI, JIEKKOCTh TIOJIOB U OBOILIEH,
XUMHUYECKHH COCTaB 3epHa — coJiep:kaHue OesKa, KJICHKOBUHBI, HE3aMEHUMbBIX AMUHOKUCIIOT U
T. 11.);

3. ¢u3HoNOrNUYecKre CBOMCTBA (CKOPOCHENOCTh, 3aCyX0YCTOMYHBOCTb,
3UMOCTOMKOCTb, YCTOMYMBOCTh K OOJIE3HSIM, BPSIUTEIISIM U HEOIArOMPUSTHBIM KITMMATUYECKUM
YCIIOBHSIM);

4. UHTEHCUBHBIN MYyTh pa3BUTHS (Y paCTEHUN — OT3bIBYMBOCTH Ha yJI00pEHUS, MOJIHB,
a 'y )KMBOTHBIX — «OIUIaTa» KopMa u T. I1.).

KonTposbHbIe BOPOCHI:

1. OT yero 3aBUCHUT yCIeX CENEKIUOHHON pabOThI?
2. 1514 9ero npuMeHSI0T THOPUAU3AIIMIO C MTOCIEIYIOIUM 0TO0pOM?

3. Kakoii cioco0 cBsi3aH ¢ BHEJPEHUEM B OaKTEPHAIBLHYIO KJIETKY OIMPEICIICHHBIX TEHOB, B TOM
YHCIIE ¥ TEHOB 4eJIoBeKa?

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

Pa3znen 5

Tema 5.1 [IpoucxosxaeHne 1 HayaJabHbIE STallbl Pa3BUTHS )KU3HU Ha 3eMIle.

Heab: onpeneanTs 3aBUCKMOCTD IBOJIIOLIMOHHBIX U3MEHEHUH B OPraHU4eCKOM MUPE OT
M3MEHSIOIINXCS YCIOBUN Ha 3eMIle.

3aganue:

BBISIBUTB I1aBHBIE COOBITHS, TPOMCXOIAIINE B PAa3HbIE APbl U TIEPUO/IBI PA3BUTHUS
OpraHMYECKOro MHUpa, apoMop(03bl, BOZHUKILIKE B PACTUTEIIBHOM H JKUBOTHOM Mupe. Pa3BuBaTh
HaBBIKU pabOTHI CO 3BYYAIUM TEKCTOM, aHAJIM3UPOBATh €T0, JeJIaTh BBIBOJbI, & TAKXKE
pa3BUBaTh BHUMaHHE U KPUTUUECKOE MBIIUICHUE.

[IpoucxoxaeHne U HaYaIbHBIE 3TAIbBl PA3BUTHS )KU3HHU Ha 3eMIie.
1.KuBoe oTiimuaeTcss OT HEKHUBOTO:
a — COCTaBOM HEOPraHWYECKUX COECIMHEHU
0 — HATMYKMEeM KaTallu3aTopoB
B — B3aUMOJICVICTBUEM MOJIEKYJ APYT C IPYTrOM

I — 0OMEHHBIMHU ITpoLIecCaMH, 00€CTIeYNBAIOIINMHU TOCTOSHCTBO CTPYKTYPHO- (DYHKIIMOHABHOM
OpraHU3alu CUCTEMBI

2. [lepBbIMU )KMBBIMU OpTaHMU3MaMH Ha Hallel 1miaHeTe ObLIN :
a — aHa’POOHBIE TETEPOTPOPBI
0 — a’poOHBIE reTepOTPOdBI



B -aBTOTPOQBI
T — OpPraHU3MbI-CUMONOHTHI

3 I'mnore3a — 310

a — JIOrTH4ecKoe 0000IIeHNE OIIbITa

0 — HAYYHO MOCTABJICHHBIH OIBIT

B — Hay4HOE MMPEATOI0KEHUE

I' — U3y4CHHE U3MECHEHUH, MPOUCXOISAIIUX B IPUPOJIC

4. BHoJIOrMYeCcKOM CUCTEMOM HA3LIBAIOT
a — OpraHbl )KMBOI'O OpraHu3Ma
0 — HECKOJILKO PSIJZIOM PACIOJIOKEHHBIX OPTaHOB
B — 00BEAMHEHNE OJTHOPOIHBIX KIIETOK
r—OHOJIOTUYECKUE OOBEKTHl Pa3HOH CTEIEeHU CII0KHOCTH, HMMEIOIIME HECKOJIbKO YpPOBHEU
OpraHu3alu

5. Xumudeckasi BOJIIOIMS Ha JPEBHEN 3emile 3aBEPIIUIIach
a — aOMOTeHHBIM CHHTE30M OMOJOTHYECKHX MOHOMEPOB
0 — 00pa3oBaHUEM IOJIUTICTITHIOB
B — CHHTE30M OMOMOIUMEPOB
T — CIIy4aifHO BO3HUKIINM O0BETNHEHHEM OCIKOB U HYKJICMHOBBIX KHCIIOT
6.0mebiThl JI. [TacTepa nokaszanu BO3MOXHOCTh
a — caM03apOoKJICHUs KU3HU
0 — MOSIBIIEHUS )KHBOTO U3 KUBOTO
B — 3aHECEHUS «CEMSH JKU3HI
T — OMOXUMHYECKOU IBOJTIOINH
7.J1n51 OMOIOTMYECKOM IBOJIOIMH Ha 3eMile PEIIAOLIYyI0 POJIb ChIMPAId KOCMUYECKHE, TUIAHETapHbIE
U XUMUYECKHUE YCIOBUS, 00eCIIeUUBIINE HAIMYNE BOJIBI:
a — B ra3000pa3HOM COCTOSIHUU
0 — B TBEPJIOM COCTOSIHUU
B — B )KMJIKOM COCTOSIHUU
I — B BUJI€ BOJHOU «pyOalIKu», OKpyKarollel OpraHn4eckiue MOJIeKyJIbl
8.I1010BBIM IIpOIIECCOM B UCTOPUU 3€MIIM MEPBBIMU 0013 1aJIu:
a — MPOTOOHOHTHI
0 — a’poOHbIe OaKTEpUH
B — DYKapHOTHI
I — IPOKAPHOTHI
9.IlepBbie AyKapuOTHI, IaBIIKE HAYAJIO )KMBOTHBIM, MTOJIyYaIl SHEPTUI0, HEOOXOTUMYIO TSI
KHU3HEIEATEIIbHOCTH
a — o0pazys nupodocdar
0 — MOTJI0TUB a3pOOHbBIE OaKTepUU
B — «3aKJIIOYUB COI03» C MEPBUYHBIMU (POTOCHHTETUKAMHU
' — HCIIOJIB3Ysl YNIbTpadroseToBOE U3TydeHHE

[TpoucxoxaeHne u HauaabHbIE ATAIbI )KU3HU Ha 3emJie (2 BapHaHT)
1.CoryiacHO TEOpUH CaMOIPOU3BOJIBHOIO 3aPOXKICHHS AKU3Hb:
a — BO3HUKaJIa HEOJHOKPATHO U3 HEKUBOT'O BEILIECTBA
0 — 3aHEceHa Ha Hallly IJIaHeTy U3 BHE
B — ObLIa CO3/1aHa CBEPXbECTECTBEHHBIM CYIIIECTBOM B ONPEACIEHHOE BpeMs
I' — BO3HHKJIA B pe3yJIbTaTe IPOLIECCOB, NOTUUHAIOUIMXCS (PU3MUECKUM U XUMUYECKUM 3aKOHAM
2.0xoHuaTenbHO B 1861 r. 1oKa3an ONbITHBIM IyTEM HEBO3MOYKHOCTD MOSIBJIEHUSI )KUBOTO U3
HEXHUBOTO



(abuorenes) Ha 3emuie:
a—®. Pean B — A. JleBeHryk
6 — JI. Tlactep r — JI. Cnamnanmanu
3. Buepgeie B 1924 1. BeICKa3aJl MPEANOI0KEHHE 00 a0HOT€HHOM IMPOUCXOXKICHUU OPTraHUIECKUX

BellecTB Ha 3emiie U cPOopMYTUpPOBaI KOALEPBAaTHYIO TUIIOTE3Y:
a — JIx. Xongeitn B — C. Muep
06 — A. Onapun r — JIx. bepnan
4. CoryiacHO COBPEMEHHBIM TPEICTABICHUSM, HEOOXOIUMBIMU JJIsi BOSHUKHOBEHUS KU3HU HA
3emie SIBISUINCH:
a — onpeenEHHbIe XUMHUECKUE COSTUHEHUS U OTCYTCTBHE Ta3000pa3HOTo KHUCI0poa
0 — HaJIMYKMe UCTOYHUKA SHEPTUH, ONPEIeIEHHbIE XUMUYECKIE COeTMHEHUS U Oe3rpaHNYHO
J0JIT0€ BpeMs
B - 0€3rpaHUyYHO JOJTrOe BpeMsl, ONpeesIEHHbIE XUMUYECKIE COeIMHEHNS U OTCYTCTBUE
ra3000pa3HOro Kuciopoaa
T - onpeAenEéHHble XUMUUECKHUE COSTMHEHUS, HATMYNE UCTOYHUKA YHEPTHH, OTCYTCTBHE
ra3000pa3HOro KUCIOpoaa, OE3rpaHUYHO JO0JT0€ BpeMs
5. Camonpou3BOIBHOE 3apOXKACHHUE KU3HU Ha 3eMIIe B HaIlle BpeMs IPEICTaBIseTCS
MaJIOBEPOSTHBIM IIOTOMY, YTO:
a — Ha 3emJie CIMIIKOM MaJo JAeHCTBYIOUINX BYJIKAHOB
0 — He XBaTaeT yabTpaduoIECTOBOTO N3ITyIeHHUS, YTOOBI 00ECTIEUUTH MPOIECC IHEPTUECH
B — 3JICKTPHUECKasi aKTUBHOCTh aTMOC(hephl SBISETCS HEJOCTATOUHOM /711 CHHTE3a
COEAMHEHHI
I' — XUMUYECKUE COSTUHEHMS, U3 KOTOPBIX MOTJ1a Obl BOSHUKHYTH )KM3Hb, MTHOBEHHO OBLIH
OBl OKHMCIICHBI WJIH MOTJIOIIECHBI CYIIECTBYIONIMMH OpraHu3MaMu
6. CornacHo koalepBaTHOM TUIIOTe3e, KoalepBaThl 00J1a/1a]T CBOWCTBAMU KUBOTO MOTOMY, YTO
OHHU:
a — COCTOSUTH U3 OENKOBBIX MOJIEKY M U30UpaTENbHO MOTJIONIATH BEIIECTBA
0 — 06yagany crmocOOHOCTHIO K BOCITPOM3BOJICTBY U CAMOOOHOBJICHHIO XUMHUYECKOTO COCTaBa
B — U30MPATENBHO MOTIIONIATH BEIIECTBA, YBETUYUBAIIA CBOM 00BEM U paclagalnuch mpu
OTIpeIeNIEHHBIX YCIOBHAX Ha 00Jee MelKue
T — pearupoBali Ha U3MEHEHNE XUMUYECKOTO COCTaBa OKPYKAIOIIEH CPe/bl U CAaMH BBIACIISIN
COCJIMHCHMUS, N3MEHSIOIINE €
7. IlepBbie kHUBbIE OPraHU3MBbI (IPOOHOHTHI), OSBUBILKECS Ha 3eMIie, IO CIIOCO0Y MUTAHUS ObLIH:
a — aHa’pOOHBIMU TeTepoTpodamu B — @3pOOHBIMH XeMOTpodamu
0 — aHa’poOHBIMU POTOTpODaMH I — a9pOOHBIMHU TeTepoTpodamMu
8.CornacHo Teopun OMOXUMHUYECKON IBOJIFOIIUHU KU3Hb:
a — CyIlleCTBOBaJIa BCer/ia
0 - BO3HHKaJIa HEOTHOKPATHO M3 HEKUBOTO BEIIECTBA
B - 3aHECEHA Ha HAIlly IJIAHETY U3 BHE
T - BO3HUKJIA B PE3yJIbTAaTe MPOIIECCOB, MOUUHSIIONUXCS (PU3HUESCKAM U XUMHYECKAM
3aKOHAM
9. CornacHo TeOpUM NaHCIEPMHH KU3Hb
a - BO3HHKAaJIa HEOJJHOKPATHO U3 HEKUBOTO BEIIECTBA
0 - 3aHeceHa Ha Hally IUTAHETy U3 BHE
B - OblJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYIIIECTBOM B OMPEACIEHHOE BpeMs
T - BO3HUKJIA B PE3yJIbTAaTe MPOIIECCOB, MOUUHSIIONUXCS (PU3HUESCKAM U XUMHYECKAM
3aKOHAM

OcHOBHBIE CBEICHHS:



Bech nmepuos cymiecTBOBaHMs )KU3HU Ha 3eMJIe MOKHO pa3/IeIuTh Ha 2 Tepruoia; TOKeMOpui,
WM KPUIITO30M (IEpBUYHBIN 1epuo/, 3,6 1o 0,6 mupa nert), u Gpanepo3oit. Otu 2 nepuoja
Pa3BUTHS KU3HU MIPUHSATO JIETUTH HA OoJiee Meskue — 3pbl. KpunTo3oii BKItoUaeT B cedst
apXenCKyIo (IpeBHSS )KU3HB) U MTPOTEPO30MCKYIO (MIepBUYHAS KU3HB) 3pbl. DaHepo3oit
BKJIFOYAET B ceOs Maie030MCKYI0 (IPEBHSS KU3HB), ME3030MCKYIO (CPEeIHSIS )KU3Hb) U
KaifHO30MCKYIO (HOBas )KM3HbB) SPbl. [ paHUIIBI MEKY dpaMU — 3TO TI00ATBHBIE BOJTIOIMOHHBIE
coObITHS, BEIMUpaHUs. B cBOIO o4epe/ib 3pbl ASNSITCS Ha MEPUOIbI, IEPUOJIBI - HA SITOXH.
HcTopus pa3BUTHS KU3HU HA 3eMJie CBsI3aHa HETIOCPEICTBEHHO C M3MEHEHUSIMU 36MHON KOPBI U

KJIMMaTta IJIaHCThI.

CywectByer 5 3p:
1. Apxeiickas.2, IIporepo3oiickas, 3. Ilaneo3oiickas, 4. Me3o3olickas, 5. KaiiHo3olickasi.

Jenenue ucropuu 3emiid Ha 3pbl U NEPUOABI AAET IPEACTaBIEHNE 00 OCOOCHHOCTSIX
Pa3BHUTHUS KM3HU Ha IUIAHETE B Pa3HbIC BPEMEHHBIE IIPOMEKYTKU. Y UEHBIE BBIICISIOT 0CO00
3HAYMMble COOBITUS B (POPMUPOBAHUM KU3HU HA 3eMJIe B OTAEIbHBIE OTPE3KH BPEMEHU —
9PbI, KOTOPLIC ACIIATCA Ha IICPUOIBI.

IIpakTyeckoe 3anaTue Ne9(4 yaca, 2 cemecrp)
Pa3zpnen S

Tema 5.2 Victopust pa3BUTHsI SBOJIFOIMOHHBIX HJIEH.

HeﬂbIOHpeHGHHTb 3aBUCHUMOCTB 3BOJIOIITMOHHBIX W3MCHEHHI B OpraHNn4€CKOM MHPE OT

M3MEHSIOIINXCS YCIIOBUN Ha 3emiie.
3amanmne:

1.BbISIBUTH TJ1aBHBIE COOBITHUS, MPOUCXOASIIUE B pa3HbIE 3Pbl U IEPUOABI PA3BUTHS
OpPraHU4eCcKOro MUpa, apoMop(o3bl, BO3HUKIIINE B PACTUTEILHOM U )KUBOTHOM Mupe. Pa3BuBath
HaBBIKU Pa0OTHI CO 3BYYAIMM TEKCTOM, aHATM3UPOBATH €T0, JeNaTh BHIBOJBI, a TAKXKE

Ppa3BUBAaTh BHUMAHHUEC U KPUTHYCCKOEC MBIIIJICHUEC

OcCHOBHbBIE CBeICHHS:

e B mo3nnem apxee (6onee 3,5 Map/I. IeT Ha3aa) HA THE HEOOIBIINUX BOJJOSMOB WIIH
MEJIKOBOJIHBIX, TEIUIBIX M OOraThIX MUTATCILHBIMHU BEIMICCTBAMU MOPEH BO3HHKIIA )KU3HD
B BUJC Meanaﬁmnx HpI/IMI/ITI/IBHBIX CYH_IGCTB — HpOTOGI/IOHTOB, KOTOpBIe IIUTAJINCH



TOTOBBIMH OPTraHUYECKHMHU BEIIECTBAMH, CHHTE3UPOBAHHBIMHU B X0J1€ XUMHUYECKON
SBOJIIOLNH, T. €. ObUTH reTepoTpodamu.
o IlepBblif mepuoa pa3BUTHS OPraHUIECKOTO MUPA HA 3eMIIe XapaKTEPU3yeTCs TEM, YTO
MIEPBUYHBIC KUBBIC OPTraHU3MbI ObUTH aHadPOOHBIMU (KHJIM 0€3 KHCIIOPO/1a), MUTAIUCH U
BOCIPOM3BOJAMIINCH 3a CUET “OPraHUYECKOro OyJIbOHA”, BOSHUKIIIETO U3 HEOPraHMYECKUX

CHCTEM.

o Hexotopsie mpocTbie coenuHeHns 001aJat0T CIOCOOHOCTHIO MOTJIOMIATH CBET, €CIIM OHU
BKJIIOYAIOT B CBOM COCTaB aToM MarHus (Kak B xjopodusuie). YIoBIEeHHAsS TAaKUM
00pa3oM CBETOBast SHEPTHSI MOKET OBITh UCIIOIBb30BaHa [l YCUJICHUS peaklnii oOOMeHa,
B YaCTHOCTH, U1 00pa30BaHUsl OPraHUYECKUX COCAMHEHUN, KOTOPbIE MOTYT CHaydaja
HaKaIUIMBaThCs, a 3aTEM PACIICIUIATHCS C BRICBOOOXKAEHHEM dHeprun. Ha sToMm iyt u

1Ies nporecc oopazoBanus xjopoduiia U GOTOCUHTE3A.

o ®oTocuHTE3 00eCIeYnBaET OPraHU3My MOIyYeHne HeoOXoauMoi sueprun oT CoNHIa 1
BMECTE C TeM HE3aBUCHMOCTb OT BHEIIHUX MUTATEIbHBIX BEIIECTB. Takue opraHu3Mbl
Ha3bIBAIOTCS aBTOTPOPHBIMH

e C “KHCIOpPOJIHOH PEBOJIIOLMEN CBA3aH U MEPEX0/1 OT MPOKAPUOTOB K FyKapruoTam. Y
sykapuotoB JIHK yxe coOpana B XpoMOCOMBI, @ XpOMOCOMBI COCPEIOTOUYEHBI B SIIpE

KJICTKH.
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o JlanpHelIas 3BOMIONNUS yKapHOTOB ObLIa CBsI3aHA C Pa3/IeICHUEM Ha PAaCTUTEIbHbBIE U
KUBOTHBIE KJIIETKU. DTO pasjelieHHe IPOU30IIIIO0 elle B IPOTepO30€, KOraa MUp ObLI
3aceNeH OJHOKIETOYHBIMHA OPraHU3MaMH.

o CrenyromuM Ba)KHbIM 3TAIIOM Pa3BUTHS KHU3HU U YCIOXKHEHUS ee GopM ObLIO
BO3HUKHOBeHUE npuMepHO 900 MIIH. JIeT Ha3aj [0JIOBOro pa3MHoxeHus. [lonoBoe
pasMHOXKEHUE COCTOUT B MexaHu3Me cinusHust JJHK 1ByX MHIMBUIOB U MOCIIEAYIOIIETO
nepepacnpeeneHys FeHETUYEeCKOro MaTepuala, Ipyu KOTOPOM IIOTOMCTBO ITOXO0KE, HO HE
UJIEHTUYHO POJUTEIISIM.

KOHTpOJ’ILHLIe BOIIPOCHI:

1.HayuHyto T€OpHIO 3BOJIIOIUH KUBOM pupoibl co3aai: a) H.M.Basuor ,0))K.b.Jlamapk, B)K. JIunneit,

r)4. lapBuH.

2.K pe3ynbTaTaM 3BOJIIOIMH OTHOCHUTCSI: a)eCTeCTBEHHBIN 0TOOp, 6)UCKYCCTBEHHBIN 0TOOD,

B)BH1000pa30BaHue, T) HACIEACTBEHHOCTb.

IIpakTyeckoe 3ansaTue Nel0(4 yaca, 2 cemectp)

Pa3zpen 5

Tema 5.3MuKpo3BOJIIONHUS U MAKPOIBOJTFOIIHS.

eJib:TOBTOPUTH CBEAEHUSI OMUKPOIBOJIFOIINS U MAKPOIBOJIFOIIHS.

3aganue:

3ananueNel 3anmonHUTH TAOIUILY:

Ha3Banue kpurepus Buia

B uewm 3axirouaercs

B yeM He aOCONMIOTHOCTH
KpUTEPHSL.

Mopdoduznonorndeckuit

CxoacTBO 0CO0€H MO CTPOCHUIO 1
¢busnonoruu

Nmerotcs BUOBI-IBONHUKH,
BHEIIIHE OJUHAKOBLIE, HO




HUKOI'/Ia He
ckpewmmBarommecs. Imerorcs
MOJINTUTTUYECKHE BUJIBI — C
HECKOJbKHNMHU
pa3IUYAIOIIUMUCS
(denorunamu; MHOTHE BUIBI
HUMEIOT SIPKO BBIPAKEHHBIH
MOJIOBOM TUMOPGHU3M —
OTJIUYHSI CaMIIOB OT CaMOK.

buoxumuueckuit OOIHOCTh CTPOCHUS OCITKOB U
HYKJICUHOBBIX KUCJIOT.

Pazurie BUJbBI UMCIOT OYCHD
6OJ'II)HIYIO CTCIICHb CXOACTBA.

[uTorenernyeckuii CXO0JICTBO YHCIIa U CTPOCHUS Pa3Hrnie BUIBI NMEIOT OUEHE
XPOMOCOM. OOJIBIIYIO CTETICHD CXOJICTBA.
I'eorpadpuueckuii [IpoxuBanue Ha O HOM CyuiecTByrOT BU/JIbI-

TEPPUTOPUU — apeale.

KOCMOIIOJIUTEI, OOUTAOIIHNE
IIOBCEMECTHO, U BUJIBI C
Pa30pBaHHBIM apeaioM.

DKOJIOTUYECKUI CxoxactBo ocobeii BUIOB B
MOTPEOHOCTSAX M 00pa3e KU3HHU.

BnyTtpu nonynsauuu MoryT
OBbITh PYIIIBI, PA3IUYAIOLINECS
10 IUTAaHUIO, BPEMEHHU
AKTUBHOCTH U T.[.

T'eneTnueckuit Cnoco0HOCTE 0co0el BUIa
CKPEIIMBATLCSA U aBaTh IJIOAOBUTOE
IIOTOMCTRBO.

CkpemmBaThCs U JaBaTh
MOTOMCTBO MOT'YT OCOOH,
OTHOCSIIIHECS K PAa3HBIM
BUJIAM.

3aganueNe 2: 0TBEeTUTH HA BONPOCHI.
1. YkaxuTe nmpuMep MposIBICHUS UANO0AIANITAIINNA Y PACTEHUM.

1) BOBHUKHOBEHHUE CEMEHHU Y TOJIOCEMEHHBIX

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) apomopdozom

2) perenepanueit

3) aTaBU3MOM

4) unuoaganTaruein

3.0co6u 00BEUHSIOTCS B OJTHY TIOITYJISIIMI0 HA OCHOBE

1) KoHBepreHuu

2) OOIIHOCTH MTUTAHUS

3) ux poau B OMOTeo1eHO3e
4) cBOOOHOTO CKpeIIUBaHUs




4.YKaXuTe HAIPaBICHUE IBOIIOIUHU, KOTOPOE MPUBEIO0 K BO3PACTAHHUIO YNCICHHOCTH MHOTHX
BHUJIOBKOCTHBIX PHIO.

1) apomopdo3

2) nereHepanus

3) OMOJOTHYECKUI MpOorpecc
4) GuosoruYecKuit perpecc

5.B nporiecce 3BOIIOLNY TAPa3UTHUECKUI 00pa3 )KU3HU OPraHU3MOB IPUBOJIUT K

1) NOBBIIEHHIO UX YPOBHS OpraHU3aluu
2) pe3KoMy YIPOUIEHUIO UX OpTraHU3aALNH
3) MeJIKUM MPHUCIIOCOOTIECHUAM

4) ©X BBIMUPAHUIO

3aganue Ne3 IIpoiitu TecT

1. 13 nepeuncinenHsix oprann3moB HE MoxeT 3BOIIOIIMOHUPOBATD:

1) camka maenbl

2) muessl B yiIbe

3) mapa romnyoei

4) mabopaTopHasi KOJIOHHS OaKTepuid

2. OCHOBHO MPUYMUHOM TSI BBIACTIEHUS TPYIIIBI 0CO0EH B MOMYIISIIIUIO SBIISICTCS:
1) BHeINIHEE OTIMYHME TPYIII APYT OT ApYyra

2) BHYTpEHHUE OTJINYMS TPYII APYT OT Ipyra

3) u3oJsuuUs TPYII APYT OT apyra

4) HECKPEIIMBAEMOCTh WICHOB I'PYIII APYT OT Apyra

3. UToOBI C YBEpEHHOCTBIO PEIINTh, OTHOCSTCS JIU JIBa BHEIIHE MOX0XKHUX KyKa K OJTHOMY BUIY,
clenyer:

1) cpaBHUTH X BHEIIHEE CTPOCHHE

2) CpaBHHUTH UX MOBEJCHHE

3) MOMBITaThCSI CKPECTUTH UX U MPOBEPUTH, MOTYUUTCS JIU TUIOJJOBUTOE TIOTOMCTBO
4) CpaBHUTH UX apeaibl OOMTaHUS

4. OCHOBHBIM KpPUTEpUEM BOSHUKHOBEHHSI HOBOT'O BH/IA SIBJISIETCSI:

1) mosiBIIeHNE BHEITHUX Pa3IAYUil

2) reorpaduyeckasi U30JIA1Us MOMYIISILHMA

3) BO3HUKHOBEHUE PEMPOAYKTUBHON U3OJISIIIMU TTOMYIISIIIHIA

4) 3KoJI0THIECKAsT N30SI

5. Y.lapBuH cuMTaj, YTO B OCHOBE Pa3HOOOpA3Hs BUJIOB JICHKUT:

1) MuUMHKpUS

2) 6opbp0a 3a CyIiecTBOBaHUE

3) c1oCOOHOCTh K HEOTPAHUYEHHOMY Pa3MHOKEHUIO

4) eAIMHOBPEMEHHBIN aKT TBOPEHUS

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

1) MOCTOSTHHO U3MEHSIOIINXCS YCIOBHIIX CPEIbI

2) yCIOBHSIX K€CTKOM KOHKYPEHIIMHU

3) OTHOCHUTEIBHO TOCTOSIHHBIX YCIIOBHUSX CPEIIbI

4) BO BCEX YKa3aHHBIX YCIOBHUSIX

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

2) akymnoi

3) CHHUM KUTOM



4) BceMH 3TUMHU KUBOTHBIMHU

8. YcTolunBOCTS K si1aM y TapakaHOB — 3TO CIIEJICTBUE:
1) aBmxytiero ordéopa

2) cTaOMIM3HPYIOIIETO 0TOOpa

3) HanpaBJIEHHOW HACIICICTBEHHOW U3MEHUUBOCTH

4) HECOBEPIIIEHCTBA SI/I0B

9. [Tpumepom apomopdo3a MOKHO CUHTATH:

1) nepws y nTuiy 2

) KpaCUBBII XBOCT Y MaBJIMHA

3) KpemnKuit XBOCT y ITIIa

4) NIMHHBIC HOI'TH Y LAILIN

10.Cewms1, BO3HUKAIOIIIEE Y TOJIOCEMEHHBIX PACTCHHH, MOYKHO pacCMaTpUBATh KakK:
1) apomopo3

2) uauoaanTaIro

3) mereHepanmio

4) TUBEPIreHIINIO

11. JIiMHHBIE YCUKH y TOPOXa, KOTOPBIMU OH IETUISETCS 32 PACTEHUS, MOXKHO PacCCMaTPUBATh
KaK:

1) apomopo3

2) uauoaaanTaIuo

3) mereHepanmio

4) KOHBEPTCHIINIO

OcHOBHBIE CBeIEHHS:

B nentpe npeacrasnenuit Y. Jlapsura 00 3BOJIIOIMN OPraHUYECKOTO MUPA CTOUT 6u10. Bun
00BeAMHSIET OpraHU3Mbl, CXOAHBIE IO MOP(OTOrHUECKUM TPU3HAKAaM. DTO MO3BOJISIET OTJIMYUTH
OJIHY TPYIIITy OPTraHU3MOB OT JIpyroii. Takoe moHHMaHKe BUa MOMOTJIO KIacCUPUIIMPOBATH
OTPOMHOE pa3HOOOpa3ue ONUCAHHBIX (POPM OPTaHU3MOB U CBHITPAJIO MOJIOKUTEIBHYIO POJIb B
pasBuTuu 6nonoruu. Hakormnenue k koniy XVII B. cBenenuit 0 MHOroo6pasuu ¢popm >KMBOTHBIX
U pacTEeHUH MPUBEJIO K MPEICTABICHUIO O BUJIaX KaK O BIIOJIHE PealIbHBIX IPYIIax 0COOEH.
OcnoBonomnararomnas padota o Bujax 6suta nposeneHa K. JInHHeeM, KOTOPBIH 3a105KUIT

OCHOBBI CUCEMAMUKU.

Jo Y. JlapBuHa O0IbIIMHCTBO OMOJIOTOB CUUTAIH, YTO BUbl HEU3MEHHBI C MOMEHTA CO3/1aHUs
ux TBopuom. OTa "HEM3MEHHOCTB" ABJISIIACH PEILAIOIIUM apIyMEHTOM BCEX
AQHTHUABOJIIOLMOHHBIX YUEHUH.

[To mepe yrimyOneHus ¥ pacIIUPEHHs KCCIEI0BaHUMN Pa3IMYHBIX BUIOB yUEHbIE IEPECTAIN
OTPaHUYMBATHCS PEAKHMMU MY3€HHBIMU SKCIIOHATAMH, a UCIIOJIb30BaIM Oojiee OOIMpPHBI apeal.
BBI10 yCTaHOBIIEHO, YTO BHUJI BKJIIOYAET OPraHU3MBbl, XapAKTEPU3YIOIINECS BBICOKOU CTETIEHBIO
U3MEHYMBOCTH Pa3JIMYHBIX IIPU3HAKOB. B pe3ysbTaTe 3T0r0 HEKOTOPHIE PAHEE CAMOCTOSTEIbHBIC
BU/JIbI OBLITM 00bEIMHEHBI B 0JIMH 0o01Mii BUA. HekoTopble yueHble Jake YCOMHUIINCH B
pEAIbHOCTH CyIllecTBOBaHUs Buaa. OHU BbICKa3bIBaJIM MHEHUE, UTO B JEHCTBUTEIBHOCTH BUJIOB
KaK pealbHbIX OMOJIOTHYECKUX €UHUI] B IPUPOJE HE CYLIECTBYET, U YTO IPAHULIBI MEKIY
BUJIAMHU yUYEHbIE YCTaHABJIMBAIOT OoJiee WM MeHee Mpou3BoibHO. Ho Bce nanbHeiinme
VCCIIEIOBAHMS 10KA3aJIH, YTO BUbI PEATBHO CYIIECTBYIOT, OHH SABJISIFOTCS BaXKHEUILIEH
CTYIEHBIO OPraHU3aLUU )KUBOU IIPUPOJIBI.

PeanbHOCTB BUa B IEPBYIO OYepPEb T0KA3bIBACTCS CUCTEMON KPUTEPUEB, KOTOPHIE MO3BOJISIOT
JIOCTaTOYHO YETKO OTJIMYUTh OAWH BUJ OT APYTOro.



Iony1AHOHHASA CTPYKTYpPa BHIA

Kaxp1ii BUj XapakTepu3yeTcs ONpeIeIeHHbIM apeaniom — TeppuTopueil ooutanus. Bayrpu
apeasia MOT'yT OBbITh caMble pa3HOOOpa3HbIe Iperpaibl (PEKU, TOpbl, MYCTHIHU U T.J.), KOTOPbIE
HPEISATCTBYIOT CBOOOHOMY CKPEUIMBAHUIO MEX Ty TPYIIIIaMH 0COO€H OJTHOTO U TOTO K€ BUJA.
3T0, 0OJHAKO, HE 03HAYAET, YTO OHU a0COIIOTHO U30JIMPOBAHBI U HE OOMEHUBAIOTCS FEHAMHU.
IIpocTo ckpenuBaHue MEKy NPEACTABUTEIIIMU 3TUX TPYIIIT OCYILECTBIIACTCS 3HAYUTEIBHO
pexe. Takue OTHOCUTEIBHO U30JMPOBAHHBIE I'PYIIIBI 0COOEH OJJHOrO BU/1a IPUHATO

Ha3bIBaTh NONYAAYUAMU.

Takum 06pa3om, BU COCTOUT U3 onyssiuuid. Kaknas nomynsius 3aHMMaeT ONpeeICHHYIO
TEPPUTOPHIO. B TeueHrne MHOTHX MTOKOJIEHUH 33 IPOJOJIKUTEILHOE BPEMS TOMYJISIUS YCIIEBAET
HAKOIUTh T€ AJIJIENTH, KOTOPBIE 00€CIEUNBAIOT BBICOKYIO IPUCIIOCOOIEHHOCTh 0c00eH K
YCIIOBUSIM JAaHHOM MECTHOCTH. Tak Kak M3-3a pa3HUIIbl YCIOBHI €CTECTBEHHOMY OTOOPY
MOJBEPrarOTCs Pa3IMYHbIE KOMIUIEKCHI TEHOB, MOIMYJISIIANA OJJHOTO BUJA OTJIMYAOTCS IPYT OT
JIpyra 4acTOTO BCTPEUYaeMOCTH T€3 WM UHBIX ajuied. [1o 3Toi npuynHe B pa3HbIX MOMYJISALHIX
OJHOTO BHJIa OJIUH U TOT € MPU3HAK MOXKET MPOSIBIATHCS NO-pazHoMy. Hanpumep, ceBepHbIe
MOMYJISIIIMYA MJIEKOIUTAIOIIKX 001aat0T 60J1ee I'YCTHIM MEXOM, YeM F0KHBIE, a I0XKHBIE Yalle
TEMHOOKpaIICHHBIE.

Ecnu B pe3ynbTare yCHIIEHUS U30JSLMU MEXTy HOMYISALUIMU 0OMEH IeHOB IpeKpalaeTcs
MOJTHOCTBIO, TO Pa3HbIE HAMIPABICHHUS 0TOOPA, KOTOPHIM ITOABEPTAIOTCS MOMYIIALNN, MOTYT
IPUBECTH K CTOJIb CUJIBHOMY PAaCX0KJICHHIO IPU3HAKOB, YTO BO3HUKAET TaK

Ha3bIBaEMasi penpooyKmMueHAs u30IAYUs. ITO 03HAYAEM HEBO3MOICHOCHb CKPEUWUBAHU U
ocmaeaeHus ni10008UmMo20 nomomcmea. B 3Tom cirydae MOXKHO TOBOPUTh O BOBHUKHOBEHUHU
HOBOTI'O BHJIA.

WHoraa u3onupoBaHHas MOMYJIALNS B CUITY PA3JIMYHBIX CIIy4allHbIX IPUYUH (HaBOJAHEHUE,
1okap, MaccoBoe 3a00JieBaHNE) U HEJJOCTATOUHOM YMCICHHOCTH MOXKET MOJHOCTBIO MMOTUOHYTh.

B HekoTOpBIX ciyyasix B pe3yJibTaTe re0JIOTHYeCKUX KaTaKJIN3MOB UM JPYTUX COOBITUI
Iperpajibl MeXAy NOMYJISIUSIMU MOTYT ObITh pa3pylieHsl. B pe3ynpraTe 3THX npoieccon
IIPOUCXOAUT CIMSIHHUE paHEe U30JIUPOBAHHBIX MOIYJISIUN B OJHY.

TakuMm oOpa3om, Kaxkaasi MOy IBOJIOLUOHUPYET HE3aBUCUMO OT JAPYTUX MOMYJISLUNA TOTO
e BHUJa, 001a1asi cOOCTBEHHOMN 3BOIOIIMOHHOM cynb00i. [Tonmymnsinus — HauMeHblee
noJipasziesieHue BUAa, M3MEHSIOIeecs: BO BpeMeHU. BoT moueMy nonymsiius npeacTaBisieT
co0O0H 3NIeMEHTapHYI0 eIMHUILY 3BOJIFOLUHU. OTAETbHBIN OPraHU3M HE MOXKET
HBOJIOL[MOHUPOBATH, T.K. €r0 FTEHOTHII ONPEAEISAETCsS, YK€ B MOMEHT OIUIO0TBOPEHUs. Briao
Op2aHU3MA 8 I60TIOYUIO COCIOUM 8 MOM, YMOObl NPedams 2eHbl C6OUM NOMOMKAM.

IpakTnyeckoe 3ansitue Nell(4 yaca, 2 cemectp)
Paspnen 611poucxoxienne yenoBexa.

Tema 6.1 AuTpormnoreHnes.

Heanb: MOBTOPUTH CBEACHUSI OAHTPOIIOTEHE3E.

3apanue:



1.AHanu3 1 OLEHKA pa3IMYHbIX TMIIOTE3 O MPOUCXO0XKICHUH YETI0BEKA.
2. Draribl 3BOJIOLUH IPUMATOB U YEJIOBEKA, I10CJIEI0BATEIbHOCTD, HA3BaHUsI U ITOIPOOHBIE
XapaKTePUCTHUKU (3amucu 1 Tabauia)

3.

OcHOBHBIE CBeICHHS:

AHTpoOMnoreHe3s (0T anmpono... U Tped. génesis — MPOUCXOXKAECHUE), IPOLIECC UCTOPHKO-
HBOJIIOIIMOHHOTO (POPMHUPOBAHUS (PU3NIECKOTO TUTIA YEIIOBEKA, IEPBOHAYAIBHOTO Pa3BUTHSI €r0
TPYAOBOM AEATEIBHOCTH, PEUH, a TAKXKe 00IIecTBa.

OBOJIIOLIMOHHOE 3HaYEHHE aHTPOIIOMOP(HO30B.

e YBenuueHue pa3sHooOpa3us KOHTAKTOB MEXKAY 0COOSIMH, YTO CIIOCOOCTBYET BbIKUBAHUIO U
aJlanTalyy BCEH TPYIIbI B MEHSIOIIUXCS YCIOBUSIX CPEJIb

e GopMUpOBaHUE CIIOKHOTO UCCIIEA0BATEIBCKOTO U OPUEHTUPOBOYHOIO TIOBEICHUS,
CIIOCOOHOCTH K O0YyUYEHHIO U NIEpe0OyUEHNUI0, CI0KHOCTU MEKUHIUBUIYAIbHBIX U IPYIIIOBBIX
CBsA3EH

¢ BoJbias moABMKHOCTh KUCTH M CTOIIBI 0Oecneunia BiIaeHre IpeaMeTaMu, pa3HooOpasue u
OBICTPOTY CITOCOOOB TEPEABUKEHUS

e [Ipo0mKUTENBHBINA TIEPUO]] 00YUIEHUS CIIOCOOCTBYET HAKOIICHUIO OOIIMPHON HH(DOpMAIUH 1
MOBBIIIAET aJalITUBHBIE BO3MOKHOCTH; JTUTEIIbHBIE PENPOLYKTUBHBIN U TOCTPENPOAYKTUBHBIN
NEPUOABI YBEINYUBAIOT BO3MOYKHOCTD IIEPEIayM OIBITA B TOKOJEHUAX

e OGecneyrBaeT TOYHOCTh OPUEHTUPOBAHUS U MIEPEMEILEHHs B TPOCTPAHCTBE, CTAHOBUTCS
BEAYIIMM OpPraHOM HOJY4YeHHUs U aHalIu3a nHpopMaluu

¢ CriocoOHOCTh MCCIIE0BATh MPEAMETHI, YAEPKUBATH U IEPEHOCUTH X, MAHUIYJIMPOBATh UMH,
HCIIOJIb30BaTh IPUPOJIHBIE TPEIMETHI C PA3IMYHON LIENbI0, B TOM YHCIIE, KaK Opyaus TpyAa

e Pa3zMHO)KEHHE, HE3ABUCSIIIEE OT CE30HA TO/A, OBBIIIAET BEPOSITHOCTH UMETH IIOTOMCTBO;
poxkaenue 1-2 neténpliiel mo3BOJIAET POAUTENSAM U IPYTUM YiI€HAM IPYIIbl YIEISITh UM
00JIbIIIe BHUMAHUS

KonTpoJbHbBIe BOPOCHI

1. CucremaTueckoe NoJI0KEHUE YeTI0BEKa, B KaKyI0 3py MOSBUJICS YETIOBEK.

3. CxoacTBa U pa3Inyms 4eI0oBeKa U YeIOBEKOOOPa3HBIX 00C3bsIH.

3. Kakumu 00ie3HIMHU YEJIOBEK «PaCIIauMBaCTCs» 3a MIPSIMOXO0XKICHHUE.

4. Jletn «Mayriiny», 0ObSICHUTH KTO TaKHe, O U€M TOBOPUT (DAaKT UX CYIIECTBOBAHUSI.

5. Aswxymue cuisl ((hakTopsl) anTponorenesa. [loasTue 6MocormuaiIbHOCTH Y€I0BEKa.
6. ATaBU3MBI M pyJTUMEHTBI: OTIPEIeNICHUE U PUMEPHI.

IIpakTnyeckoe 3ansitue Nel2(2yaca, 2 cemecTp)

Pasnen 611poucxoxienne yenoBexa


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

Tema 6.2UenoBeyeckre pacel

Iesib:1TOBTOPUTH CBEACHUS O POJICTBEU €AMHCTBE MPOUCXOXKICHHS YETOBEYECKUX pac.
3amanmue:

I.POI[CTBO " CAUHCTBO MPOUCXOKACHUA YCTIOBCUCCKHUX pac.

OcCHOBHbDIE CBEJICHHSA:

Bce mron 3emim npuHauiexxaT K o1HOMY Buay — YenoBek pazymuslit (Homosapeins).

Paca — rpyiiia HOHy.]I?[III/Iﬁ YCJIOBEKA, UMCIOIIUX CXOJHBIC HACJICACTBCHHBIC MOp(bOJ'IOFI/I‘-IeCKI/Ie
U (pusnonornyeckre Npu3Haku v odIee reorpaduuaeckoe MpOUCX oK ICHHE.

®opmuposanue pac npousonuio 80 — 40 Teic. €T Ha3aq U UMEJIO aJJalTUBHBIN XapaKTep.
CoBpeMeHHbIE aHTPOMOJIOIY HE MPHIIUIA K 00IIeMy MHEHHIO O KOJIMYECTBE pac: oT 3 110
HECKOJIBKUX JCCATKOB.

[To Hanbosee pacnpoCcTpaHEHHOW TOUKE 3PEHUS, CYIIECTBYIOT 5 KPYITHBIX

pac: HerpouHasi, MOHT0JIOWIHAS, €BPONEOUIHASI, AMEPUKAHOMIHAS 1 AaBCTPAJIOUAHAS.
Kpome Toro, cymecTByloT cMelmaHHble packl. B MecTax nepeceyeHus apeaioB
pacrpocTpaHeHHs KPYITHBIX pac MO>KHO BBIICTIUTH MepexoAHble pachl.

Pacer [TpuzHaku I'eorpaduueckoe
pacnpocTpaHeHHe

Herponnnas TEMHBIN LBET KOXKU; entpanpHas u FOxHas

TEMHBIE KypYaBbI€ WU BOJHUCTHIC

P Adpuka

BOJIOCHI;

BOJIOCSIHOM MOKPOB Ha TEJE Pa3BUT

c11a0o;

HIMPOKUHM ¥ MaJIO BBICTYIIAFOIINI HOC;
TOJICTBIE I'yOBI;
TEMHBIE TJ1a3a

MoHrosnouHas CMYyTJ1asi UJIM CBETJIAasi KOXKa; A3sus (kpome FOro-3amagHoit
MPsIMBIE, YACTO JKECTKUE YEPHBIE
p ’ p u -oBa Mugocran), Ceep
BOJIOCHI;
BOJIOCSIHOM IOKPOB Ha JIMLIE U TEJE EBpaszun u CeBepHoit

pa3BUT Ci1ado;

YIUIOIEHHOE UPOKOE JINLO C CUIIBHO
BBICTYNAIOUIMMHU CKYJIaMU;

CpeIHsisl IIMpUHA I'y0 U HOCa;

Y3KHeE IJ1a3a ¢ SIMUKaHTYyCOM —
CKJIaJIKOW BEPXHETO BEKa,
3aKpBIBAIOLIEH BHYTPEHHHUM Yo
riasa.

AmMepuku

EBporneoninas CBETJIAsl WJIM CMYTJIasi KOXKa; EBpora,




TPSIMBIC WJIA BOJTHUCTHIE BOJIOCHI,
XOPOIIIO Pa3BUT BOJOCSHON TTOKPOB Ha
June y My4uH (00poja U ychl);
Y3KHUH BBICTYIIAIOLIUHI HOC;

TOHKHE T'yObI

CesepHas Adpuka,
IOro-3amannas A3zwus,
n-oB UHIoOCcTaH

AMCpI/IKaHOI/II[Haﬂ

cMyTJIast KOXka;
MpsIMbIE YE€PHBIEC BOJIOCHI;
BOJIOCSTHOM MTOKPOB Pa3BUT CJ1abo;
rJia3a 4epHBbIE;

JETH POKIAIOTCS C SIMUKAHTYCOM; Y
B3POCJIBIX OH YaCTO OTCYTCTBYET;
«OPIUHBIN» HOC

Cesepnas u IOxHas Amepuka

ABcTpanouaHas

KOXa CMyTJIasi, KOpUYHEBBIX OTTEHKOB;
BOJIOCHI BBIOIIIMECS, YePHBIE, CHIIBHO
BBITOPAIOILUE;

CUJIBHO Pa3BUT BOJIOCSHOM MOKPOB Ha
JIUIIE U TEJIE Y MY)KUUH;

YepHBIE I71a3a;

MaCCHBHOE HaJOPOBHE;

KPYITHBIE YETIOCTH;

LIMPOKHUE TYObI U HOC

ABcTpanus,
1or m-oBa Mumgocran,
0-Ba Menane3un

KoutpoabHbie Bonpochl:

1. Onpenenenue v NpyU3HaKku pac (MOBTOPUTH OMPEICIICHUE BUJIA).
2. Pacu3sm, ero HeCOCTOSITENNLHOCTb.

IIpakTHyeckoe 3anaTue Nel3(2gaca, 2 cemectp)

Pa3gen 7 OCHOBBI DKOJIOTHH.

Tema 7.1 Dxosorusi — Hayka O B3aMMOOTHOIIICHHUSX OPTaHU3MOB MEX/Ty CO00M M OKPYKarOIIei

cpenoi.

I_IeJ'I]:ZOHI/ICElHI/IC BHa 110 MOp(bOJ'IOFI/I‘-IeCKOMy IMPpU3HAKY, OIIPCACICHUC HpI/ICHOCO6J'IeHHOCTI/I

OpTraHHu3MOB K Cp€liaM O6I/ITaHI/ISI, OCYIICCTBJICHUC aHAJIM3a U OCHUBAHUC TUITIOTE3

MPOUCXOKACHUA )KU3HU M YCTIOBEKA, OITMCBIBAHUEC aHTPOIIOTCHHBIX N3MEHEHHNH eCTECTBEHHBIX

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

3amanmue:

1.Onucanne AHTPOIIOTCHHBIX HM3MCHCHMI B €CTECTBEHHBIX OpUPOJHBIX naH;[ma(bTax CBOCH MECTHOCTH.




OcHOBHbBIE CBeIeHHUs:

MoaudukanroHHass K3MEHYUBOCTh BOZHUKAET B OTBET HA M3MEHECHHE YCIIOBHH OKPYKaIoIIen
cpenbl. OHa He OecnipenenbHa. J(uama3on, B mpeaeaax KOTOPOro OJUH U TOT e TeHOTHUII
CIOCOOCH MaBaTh pa3InYHbIe ()EHOTHUIIBI, TOJIYYUII HA3BaHUE HOPMBI PEAKINH. DTa BeTUYNHA
OIpeAeieHa TEHOTUIIOM U 3aBUCUT OT BAXKHOCTH NPU3HAKA B )KU3HEIEATEILHOCTA OPTaHU3Ma.
VY3Kkas HopMa peakIui CBOMCTBEHHA (DU3UOJIOTMYECKUM IIPU3HaKaM (BEJIMUYMHA U CTPOCHHE
OpraHoOB), a IMPOKasi HOPMA PEAKIMU MPUCYIIIAa KAYECTBEHHBIM U KOJIMYECTBEHHBIM MPU3HAKAM

(pa3mep TUCTHEB, LIBET IIEPCTH).

HpI/I HUCCIICAOBAHUU KOJIMYCCTBCHHBIX IIPU3HAKOB U3 Ha6J'IIOI[aeMBIX 00BEKTOB COCTABIISIOT
BapI/IaI_[I/IOHHHﬁ pAaa. HpI/I COCTAaBJICHUHU psia U3Yyd1aCMbIC ocobu paciiojiararoTcsa Apyr 3a Apyrom
B IIOPAAKE BO3pAaCTaHUA U y6I)IBaHI/I$I SHAYCHHUA U3Yy4acMOro Ipru3Haka.

Benmuunny nzydaemoro npusHaka Ha3pIBalOT BapuaHToi. Yucino ocobOeid, COOTBETCTBYIOIINX
Ka)KI0W BapHaHTe, HAa3bIBAIOT YaCTOTOM BCTPEYAEMOCTH BapUAHTHI.

Fpa(bnqecxoe BBIPAXXCHHUEC U3MCHYUBOCTHU IIPU3HAKA, OTPAXKAIOIMICC KAaK padMax Bapualliu, TaK U
YaCTOTy BCTPECUYACMOCTU OTAC/IbHBIX BAPUAHT, HA3BIBAIOT BapI/IaIII/IOHHOfI KpHBOfI.

Bce xuBbIe cynreCTtBa ONTUMaJIbHO HpI/ICHOCO6HeHH K CBOUM YCJIOBUSM CPCIbL oOuTaHus.
HpI/ICHOC06J'I€HHOCTI) IMOBBIIIACT HMIAHCBI OPTaHN3MOB Ha BEDKMBAHHUE U OCTABJICHUC ITIOTOMCTBA.
HpI/ICHOCO6HCHI/I${ 3aTparuBarOT BHCIIHNEC U BHYTPCHHUC ITPU3HAKN CBOMCTBa OpraHnu3mMoB,
0COOEHHOCTHU PASMHOXCHUA U TIOBCACHUA.

KoutpoabHbie Bonpochl:

1. CoBpeMeHHOE OnpeiesIeHUe HayKU SKOJIOTUS - 3TO:

1) yuenue o gomMe, JKUITUIIE;

2) HayKa O B3aMMOOTHOIIICHUSX JKUBBIX OPTaHU3MOB MEKIY COOOM M OKPYKAIOIIEH Cpeoi;

3) bynnameHnTanpHas HayKa O IPUPOJIE, SBIISIFOIIASCS KOMIUIEKCHOW U 0OBEIUHSIONIAS 3HAHHE
OCHOB HECKOJIbKUX KJIACCUYECKUX €CTECTBEHHBIX HAYK.

2. buoneHTpuuecKoe MUPOBO33PEHHE ITO:

1) B IEHTp IPUPOIBI U MUPO3JAHUS CTABUT YEIOBEKA;
2) paccMaTpUBaeT YeJIOBEKa KaK 4acTh MPUPOIBI;

3) UEHTPOM H LIETIBIO )KU3HU CAMOT0 YEeJIOBEKA CTABUT TOTAIMTAPHYIO COLIUATBHYIO UITH

MMPONU3BOJACTBCHHYIO CUCTCMY,



3. Kakoi u3 METOd0B 3KOJIOTHUSCKHX MCCIICIOBAHUN IBIISECTCS OCHOBHBIM, ITO3BOJISET
MCCJICIOBATEIIO, TI0 BOBMOKHOCTH, HE BMEIITUBASICh B €CTECTBEHHBIN X0/ COOBITHIA, CyTUTh 00
HMCTUHHOM XapaKTepe U3y4aeMoro siBJIeHUs?

1) sKCTIEpUMEHT;

2) MOJIETMPOBAHHE;

3) HaOmo/1eHNe B UCKYCCTBEHHBIX YCIIOBHSAX;

4) HaOMI0/IEHUE B €CTECTBEHHBIX YCIOBUSX.

IpakTnyeckoe 3ansiTue Nel4(2uaca, 2 cemecTp)

Pa3nes 7 OCHOBBI 3K0JIOTHH.

Tema 7.2buocthepa — riaobanbHast SKOCHCTEMA.

eab:OBTOPUTH CBEACHUS OOHochepe.

3ananue:

1.CpaBHHTEIBHOE OMUCAHUE OJHON U3 €CTECTBCHHBIX MPUPOIHBIX CHCTEM (HAIIPUMED, Jieca) U KaKOM-

HUOY/Ib arPOIKOCUCTEMBI (HApUMep, MIIEHHYHOTO OIS ).

2.

OcHoOBHBIE CBeJIEHUA:

buocdepa — rnobanpHas skocucTeMa. MHOTOYMCIIEHHBIE YKOCHCTEMBI HAIlIeH MJIaHEeTHI HE
U30JIUPOBAHBI IPYT OT JApyra. Jlake Mex1y OYeHb Pa3HBIMH WM OYeHb YIaJIEHHBIMU
COO0O0IIeCTBAMU MPOUCXOIUT TIOCTOSIHHBIA OOMEH KMBBIMH OpPraHU3MaMH, OPTAaHUYSCKUMHU U
HEOPTraHUYECKUMHU BelecTBaMu. [lepenéTHbIe MTUIIBI CIIOCOOHBI COBEPIIATH CE30HHBIC
MUTPAIAY Ha PACCTOSIHUSA B COTHH KHJIOMETPOB. [Ipr 3TOM B JIETHHI CE30H OHU SIBJISFOTCS
3BCHBSIMU THIIEBBIX LIENEH 0JTHOTO OMOTEOICH03a, & C HACTYIUICHUEM OCCHHU TIepPeIeTaloT B
Oosee TEMIBIE MECTa M TaM BKITFOYAKOTCS B MTUIIEBYIO CETh HOBOW AKOCHCTEMBI. POXIEHHBIH B
Npyy TOJOBACTHK, MPEBPATHBIIUCH B JISTYIIKY, BHIOUPAETCS HA CYITY U CTAHOBUTCS 3JICMEHTOM
HA3eMHOr0 OHnoreoneHo3a. Bee sKkocrcTeMbl B3aMMOCBSI3aHbI M B3aMMO3aBUCHMBI. [10CTOSTHHBIH
0OMEH BEIIECTBOM U SHEPTUE, MPOUCXOIAIINN MEKIY HUMH, TIO3BOJIIET HAM pacCMaTPUBATh
BCE JKUBBIC OPTaHU3MbI 3eMJIH U CPEY MX OOMTAHUS KaK eIUHYIO TJI00ATBHYIO SKOCHCTEMY —
ouochepy. buocghepa — smo ocobas obonouxa 3emau, cocmas, cmpyKmypa u sHepeemuxa
KOMOPOU Onpedensiiomcsi COBOKYRHOU 0esimelbHOCMbIO HCUBBIX OP2anu3Mo8. MHaue ModcHo

cKaszanivb, 4ymo 61406‘(1)6[)61 — amo obracmo pacnpocmpanerust J3ICU3HU Ha Hawel niareme.

B crpykrype 6uochepsr BepHanackuii BeIIesUT CEMb BUIOB BEIIECTBA, YETHIPE U3 KOTOPHIX
SABJISIFOTCS OCHOBHBIMM:



1. ’XKMBOE BEIIECTBO — COBOKYITHOCTb BCEX JKMBBIX OPraHU3MOB (KUBOTHBIX, PACTEHUH,
rpud0B, MUKPOOpPTraHu3MoB) (puc. 152);

2. OMOreHHOE BEUIECTBO — OPraHHO-MHUHEPAIIbHBIE MPOAYKThI, CO3JJaHHbIC B PE3yJIbTaTe
KHU3HEIEATEIILHOCTH OPraHu3MoB (He()Th, KAMEHHBIN YT OJib, Ta3, TOP(, U3BECTHIKU U

ap.) (puc. 153);

3. KOCHOE BEUIeCTBO — BELIECTBO, KOTOpoe 00pasyercsi 6e3 y4acTus )KUBBIX OPraHU3MOB
(ropHBIE TIOPO/IBI, SBJSIOIINECS PE3YIbTATOM BYJIKAaHUUYECKON JEATEIbHOCTH,
00pa3oBaHus, BO3HUKAIOIINE BCIECTBUE FEOTEKTOHMYECKUX MPOLIECCOB — JBIKCHHUS
auTocepHbIX nT) (puc. 154);

4. OHMOKOCHOE BEIIECTBO — BELIECTBO, KOTOPOE CO3AETCs B PE3YNIbTaTe COBMECTHON
JeSITeIbHOCTH KHUBBIX OPraHU3MOB M AOMOTEHHBIX MTPOIECCOB (ITOYBA, Wi, aTMOchepa u

ap.)
KonTposbHbIe BONpoCHI:

1.ITouemy Ouocdepy MOKHO Ha3BaTh rI00aIBHOIN 3KOCHCTEMOM?
2.Kakue ocHOBHBIE ITpU3HAKU OHOChEpsl Kak rI100albHON 3KOCUCTEMBI?
3.Yto criocoOCTBYyeT Mmoaiep:kaHuio paBHOBecUs B Ouochepe?

4. Yro buocdepa BKIIO4aeT B ceOs1?

I[IpakTuyeckoe 3ansiTue Nel5(2uaca, 2 cemectp)

Pa3zngen 7 OcHOBEI SKOJIOTHH

Tema 7.3buocdepa u yenoBek

esib:TOBTOPUTH CBEAECHUS OUCKYCCTBEHHOW 3KOCHUCTEMBI.

3aganue:

1.CocrasiieHre cxeM repeiavn BeNIeCTB U SHEPTHH TI0 LEMSIM MMUTAHUsL B TIPUPOIHON SKOCHCTEME H B
arporieHose.

2. OnucaHue ¥ IPaKTHIECKOE CO3/IaHUEe UCKYCCTBEHHOW 3KOCHCTEMBI (ITPECHOBOIHBIN aKBAPUYM).

3. Pemenye 3KOIOrMYeCcKHUX 3a1adq.

OcHOBHbBIE CBeIeHHS:

buocdepa cocrouT U3 ABYX KOMIIOHEHTOB:

e OMOTHUYECKOIO HIH KHBOT'O,
e a0MOTHYECKOTO WA HEKHBOTO.

JKuBas u HexxMBass MaTepusi OMOCEPhl OCYIIECTBISIOT KPYTOBOPOT BEIIECTB U BIUSIOT IPYT HA
npyra. bnarogaps reoOXUMHYECKUM U KJIMMAaTHYECKUM (hakTopaM Ha 3eMIie 3apOoiiach KU3Hb.
B 10 ke Bpems xKUBbIE OPraHU3Mbl OKa3bIBAIOT BIUSHUE HA HEXKUBYIO MAaTEPUIO, U3MEHSS
penbed, reonorudeckue ciaou, armochepy. UenoBeuecTBO TakKe OKa3bIBACT BIUSHUE HA KUBBIC
OPTraHU3Mbl U HE)KUBYIO IPUPOTY.

B3aumoneiicrBue yesoBexka u Onocepsl HMeeT ABe CTOPOHBI:

e  OHWOJOTUYECKYIO;
e  COLHUAIBHYIO.



C Guonorn4eckoil TOUKH 3peHUs] B3AaMMOOTHOIICHUS YeJIOBEKA U MPUPO/IBI HE BBIXOMAT 32 PAMKHU
notpebeHust 3Heprun. YenoBeyecTBo, HECMOTPS Ha Pa3BUTHIN pa3yM, Kak U BCE KUBbIE
OpraHU3MBbI, HY)K/Ia€TCS B OCHOBHBIX IPUPOJIHBIX pecypcax:

e BOJE;
e BO3JYyXE;
° IIHIIIC.

Jlist ocymiecTBIIeHHs MEeTaboIM3Ma KaX/IbIi IeHb HEOOXOIUMBI BO/IA, KHCIIOPOI, TUTATEIhHBIC
BeniecTBa. byayun rereporpodamu 1011 HaIPSIMYIO BO3JCHCTBYIOT HA YUCICHHOCTD Y KUBBIX
OpPraHU3MOB M KPYrOBOPOT BEIIECTB B IPUPOJIE.

KonTposbHbIe BONpoCHI:

1.Kakyto posb urpaer Ouocdepa B )KM3HU 4eI0BEKa?
2.Kak BiusieT Ha uesnoBeka ouocgepa?
3.Kaxk yenoBek uzmenui 6uochepy?

4.Kaxk cenbCcKoX035HCTBEHHAs I€ATEeIbHOCTD YellOBeKa BiIMsIeT Ha buochepy?

IpakTnyeckoe 3ansiTue Nel6(2uaca, 2 cemecTp)

Pa3zpen 8 buonuxka.

Tema 8.1 Bronuka Kak 0JJHO M3 HANIPABICHHUI OHOIOTHH H KHOCPHETHKH.
I enb:MOBTOPUTH CBEACHUS

3aganue:
1.

OcHOBHbBIE CBeIeHUSA:

bronuka- npukiagHas Hayka 00 HUCIOIb30BaHUU MPAKTUYECKON NESTEIIbHOCTH YEJIOBEKA B
Ka4yecTBe MOJENeH Ui KOHCTPYUPOBAHHSI COOPYKEHUH M MEXaHU3MOB Hanbosee yJaauHbIX
MPUCTIOCOOICHUI KUBBIX OPIaHU3MOB K Cpe/ie UX OOUTAHMUS.

buonuka — HampaBieHue B HayKe U TEXHHKE, L1€]Ib KOTOPOI'O — UCII0JIb30BaTh OMOJIOTHYECKHE
3HAHUS [T pellieHHs] MHKEHEPHBIX 337a4 U pa3BUTUA TeXHUKH. [IpaoTiioM OMOHUKH cUnTaeTCs
HeOHapz[o aa Buaun. Ero YEPTEIKU 1 CXEMBI JICTATCIIbHBIX aIlllapaTOB OCHOBAHBI HA CTPOCHUU
KpbLJIa NTHILIBI.

OcHoBHbBIC HaNpaBJIeHUs1 padoT:

- OCHOBHEBIE HaITpaBJICHUA pa60T 110 OMOHUKE OXBAThIBAIOT CIeayronue HpO6J’ICMBIZ

- UIBYUCHUC HepBHOfI CHUCTCMBI YCJIOBCKA U JKUBOTHBIX U MOACIIUPOBAHNEC HCPBHBIX KIICTOK
(HEHpOHOB) M HEMPOHHBIX CETEH ISl TaTbHEUIIEro COBEPIICHCTBOBAHHUS BHIYMCIUTEIIBHON



TEXHUKU U pa3pa60TKI/I HOBBIX 3JICMCHTOB U YCTpOﬁCTB ABTOMAaTHUKHU U TCIICMECXAaHUKN
(HepOOMOHMKA);

- HCCIIEJOBAaHUE OPraHOB YYBCTB U JAPYTrUX BOCIPUHUMAIOLIUX CUCTEM JKMBBIX OPraHU3MOB C
ENIBI0 Pa3paOOTKU HOBBIX ITATYMKOB M CUCTEM OOHAPYKEHHUS;

- UI3YUCHHUC MIPUHIUIIOB OPUCHTAIMHU, JIOKAIUW U HABUT'AlIUW Y PA3JIAYHBIX )KUBOTHBIX JJIA
HCII0JIB30BAHHUS 3THUX IIPUHIOUIIOB B TEXHUKE,

- HCCJICAOBAHHUC MOp(i)OJ'IOFI/ILIeCKI/IX, (I)I/IBI/IOJ'IOFI/I‘ICCKI/IX, OMOXHMMHYECKUX OCOOEHHOCTEH JKUBBIX
OpTraHru3MOB IJI BBIABUKCHHUA HOBBIX TCXHUYCCKUX U HAYYHBIX I/Iﬂeﬁ.

2. OcHOBHBIE cpeabl ;KM3HU OpPraHu3mMoB.Cpesia oOuTaHUs — BCE, UTO OKPYXKAET OPraHU3M
(momynsALuMIO, COOOIIECTBO) M BO3JeicTBYeT Ha Hero. Ha 3emiie cyiecTByeT yeThipe cpeibl
o0uTaHus, OCBOCHHBIE U 3aCEJIEHHBIE OpraHU3MaMHu:

HaszemHO — Bo3yIIHas cpesia — camast CI0KHast AJIs )KU3HU; Cpela KOHTPACTOB: PE3KUX
KOJICOAHUH TeMIIepaTyp, CMEHBI IIOTOAHBIX YCIOBUH, HEPABHOMEPHOTO PAaCIpEACIICHHS CBETa U
BJIar, OTJIM4YaeTcs o0uiareM Bo3ayxa. OpraHu3Mel, HacEISIOIME HA3eMHO-BO3IYLITHYIO Cpeay —
a’POOHOHTHI.

ITouBeHHas cpea — 3TO PHIXJIbINA MOBEPXHOCTHBIH CJI0H, epepaboTaHHbIN AEATEIbHOCTBIO
KHUBBIX CYIIECTB M BO3JICHCTBHEM KIMMAaTHYEeCKUX (pakTopoB. Cpena mpoHU3aHA IOPaMH,
CoJIepKalllMMHU BJIary Bo3ayx. B Hee moctymnaroT: oTMepias pacTUTeNbHas Macca, TPYIb
MEJIKUX KUBOTHBIX U BCEBO3MOXKHBIE BBIJIEJIEHUS OpraHiu3MoB. OpraHu3Mbl, HACEISIOLIUE I0YBY
— 31ad0OHOHTHI (T€OOMOHTHI).

Bonanas cpena — MUpoBOI OKeaH, IPECHbIE BOAOEMBI U MIOJI3EMHBIE BOJIbL. Y CIIOBUS KHU3HU 37€Ch
OTIpeNIeNAI0TCd XMMUYECKUMHU M (PU3MYECKUMH CBOMCTBAMH BOJBI: €€ INIOTHOCTbBIO, O0IbIION
TEIJIOEMKOCTBIO, BEICOKOH TETJIONPOBOIHOCTHIO, PACTBOPEHHBIMU COJISIMU M Fa3aMHU, CUIIBHBIM
noromeHue ceeta. Konebanus temneparypsl He BeUKU. OpraHu3Mbl, HACENSIONUE BOAHYIO
cpeny —TUJIPOOMOHTHI.

OpranusMeHHas cpejia — CaMy JKUBbIE OpraHn3Mbl. OHU MCTIONB3YIOTCS IPYTUMU BUJIAMU, KaK
MECTO KHM3HU U KaK HCTOYHUK MUIIEBBIX pecypcoB. JlaHHYIO cpelly OCBOWIN Mapa3uThl U
CUMOUMOHTBI(TT0JIE3HBIE COXXUTENN ). OcOo0H, KHUBYIIME HA TOBEPXHOCTH OPTaHU3MOB —
AK300UOHTHI, @ BHYTPH OPTaHU3MOB — YHJIOOHUOHTHI.

KountpoabHbie Bonpochl:

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

1. buonuka a. Otnen 6nopu3uKu, UCCIEAYIOIIUN
MeXaHUYeCKHEe CBOMCTBA KUBBIX TKaHEH, OpraHOB
Y OPTaHU3MOB B IIEJIOM.

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

3. CnocoOHocTh K HaBuranuu B. CnocoOHOCTH psiJia BOAHBIX OPraHU3MOB
TeHEpPUPOBATH U BOCIIPUHUMATH 3JICKTPUYECKHE
TOJIS.



4. buoMexaHuka r. Paznen 6uonoruu, u3ydaronuii CTpyKkTypy
KU3HEJCATCIIBHOCTh OPTaHU3MOB C LIEJIBIO
HCIIOJIb30BAaHHUs BBISIBIICHHBIX 3aKOHOMEPHOCTEM B
PEILICHNN NH)KEHEPHBIX 3a/1a4 U U1 IOCTPOSHUS
TEXHUYECKUX CUCTEM, CXOAHBIX 110
XapaKTEPUCTUKAM C )KUBBIMH OPraHU3MaMHU.

5. DnexTpuueckas 1. Crioco® opueHTaIu B IPOCTPAHCTBE
AKTUBHOCTH HEKOTOPBIX )KMBOTHBIX, OCHOBAHHBIN HA aHAIN3E
OTpaXEHHBIX 3BYKOBBIX BOJIH.

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

IpakTnyeckoe 3ansiTue Nel7(2uaca, 2 cemecTp)
Pa3zpen 8 buonuxka.

Tema 8.2 BUOTEXHOIOIUH B )KU3HU KaXKI0TO0.
L eb:MOBTOPUTH CBEJCHUS O HAYYHBIX JOCTHKEHUAX B PA3IHIHBIX 00TACTSX.

3amanmne:
1.Ananu3 uH(pOpMAaLIUU O HAYYHBIX JOCTHKEHUSIX B 00JIACTH T€HETUIECKUX TEXHOIOTUH, KIETOUHON

WH)XEHEPUH, TTUIIECBBIX ONOTEXHOJIOTHH.
2.IlmpencraBieHre pe3ynbTaToOB pEIeHNUs (BBICTYIUICHHE C IPe3eHTAIen)

OcHOBHBIE CBeICHHUSA:

buorexHoorus B COBpeMEHHOM MEIULIMHE

buotexHonorus, kak Hayka, 3apeKoMeH 1oBasa ceds B KoHIle XX BeKa, a MIMEHHO B Hadaze 70-x
rosoB. Bce Hauanoch ¢ reHETUYECKON MHKEHEPHS, KOT/1a YYEHbIE CMOTJIN IIEPEHECTH
TeHEeTUYECKU MaTepuai U3 OJIHOTO OpraHu3Ma K ApyroMy 0e3 OCyILIECTBICHHS ITOJIOBBIX
nporeccoB. st 3Toro 6s1a ncnoib3zoano pekomOouHanTHas JJHK unu p/IHK. Takoit meton
MIPUMEHSETCA ISl U3MEHEHMS WIH YIIYUIICHHS ONPEAEICHHOTO OPraHu3Ma.

broTexXHOIOrMY B COBPEMEHHON HayKe

buorexnonoruu B COBpCMeHHOI‘/’I HAYKE€ HCCCT OTPOMHYIO ITOJIb3Y. 3a cuer OTKPBITUA TeHHOM
HHXXCHCPUHN CTAJIO BO3MOXXHBIM BBIBEACHW A HOBBIX COPTOB paCTeHI/Iﬁ " TOpoJa )KUBOTHBIX,
KOTOPBIC IIPUHCCYT MOJIb3Y CCIIbCKOMY XO3HﬁCTBy.

buorexnonorus HCOGXOI[I/IMa JJIs1 TIOBBIIICHU A HC(I)TCOTI[B.‘-II/I HC(I)TSIHLIX miactoB. Hanbonee

Pa3BUTHIM HAITPABJICHUEM ABJIACTCA MCIIOJIBb30BAHUC OHMOTEXHOJIOTUM B DKOJOTHHU JJIs1 OUUCTKH
MMPOMBIINIJICHHBIX U OBITOBBIX CTOYHBIX BOI.

Harnmea;I ouorexHoyorus. I'eHHas U KieToyHas HUHXXCHCPUA



['eHeTHuecKas M KJICTOYHASI HH)KEHEPHUS B COUCTAHUN C OMOXHMHUEH — 3TO OCHOBHBIE CEpHI
COBPEMEHHOI OMOTEXHOJIOTHH.

Knerounas HWHKCHCPUS — BbIpAllITUBAHUC B CIICHUAJIBHBIX YCJIOBHAX KIICTOK PA3JIMYHBIX ) KUBbBIX
OpraHu3MOB (PaCcTEHHIA, )KUBOTHBIX, OAKTEpHii), Pa3HOTO POJia UCCIICIOBAHUS HAJl HUIMU
(xoMOWHAaITUS, H3BJICUCHUE HITH TICPECaIKa).

Camoil ycnenHom! cuntaeTcs KJIeToYHasi UHKeHepus pacTeHuid. [1pu momony kineTouHoin
MH)XCHEPUU PACTEHUH CTalI0 BO3MOXKHBIM YCKOPEHHE CEIEKIUOHHBIX ITPOLECCOB, YTO IIO3BOJIAET
BBIBOJIUTH HOBBIE COPTA CEJIbX03 KyNbTYp. Tenepp BbIBEAEHHE HOBOT'O COPTa COKpaTUiIoch ot 11
et 1o 3-4.

['eneTrnyeckas (UM reHHas) MHKEHEPUS — OTIENl MOJIEKYJISIPHOM OMOJIOTHH, B KOTOPOM
3aHUMAIOTCSI U3YUYEHHUEM U BBIJICJICHUEM T€HOB M3 KJIETOK KUBBIX OPTaHU3MOB, MOCIIE YEeTO Hajl
HUMU MPOBOAATCS MAHUMYJISINH JIJIS TOCTHKEHUS OonpeAeNieHHOM 1enu. [ maBHbIMU
WHCTPYMEHTAMH, KOTOPBIE UCTIOIB3YIOTCS B TCHHOW WHKEHEPUH, SIBIISIOTCS (PEPMEHTHI U
BEKTODBI.

KounTtpoabHbie Bonpochl:

1.YTo n3yuyaet 6MOHHKA TPUMEPHI?
2.Yto uzyyaer OMOHUKA KPaTKO?
3.Yro Takoe TeopeTnueckas OMoHUKaA?

4.Yt1o Takoe OMOHMKA B MEIUIINHE?

Jlureparypa

OCHOBHbIE UICTOYHUKHU

1. buonorus 10 kinacc, ®I'AOY JI10 «Akanemus Munnpocsemienust Poccun»

2. buonorus 11 knacc, ®I'AOY A0 «Axanemusa Munnpocsenienust Poccun»

3. buonorus 10 xmnacc. Ilaceunuk B.B., Kamenckuii A.A., Pybmos A.M.u
npyrue/llon pen. ITaceunuka B.B. AO «M3xarensctBo «IIpocBenienne»

4. buonorus 11 xmacc. Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M.u np./Tlox
pen. [Taceunuka B.B. AO «M3narensctBO «IIpocBemenne»

5. Harnsannas 6uonorus. Xumus kieTku. BemecTBa, KiIeTku U TKaHu pacteHuit. 10
kiacc, OO0 «9K3AMEH-ME/INA»

6. Harnsgnas Ouonorus. Xumus kieTku. BemiecTBa, KIeTKH U TKaHU pacTeHui. 11
kiacc, OO0 «9K3AMEH-ME/INA»

7. buonorus. 10-11 kmacc.YrinyOnennsii ypoBenb. 14  wmonaynei, OI'BHY
«MHCTUTYT CTpaTeruu pa3BUTUS 0OPA30BaAHUDY

8. Tpenaxep «O0nako 3HaHui». buonorus. 10 knace, OO0 «Puzukon JIad»

9. Tpenaxep «O06mako 3HaHui». buonorus. 11 xkmace, OO0 «Puzukon JIab»

JlonoyHUTeIbHbIE UCTOYHUKHI

1. Bepxomennesa, FO.II. buonorus: ywyeGnoe mocobue s CIIO/IO.IL

Bepxomennea. — Capatos: [IpodobpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3.
— TexcT: anextponnslit//LlndpoBoit obpazosarensublii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/91854.html

2. Kyp6aroBa, H.C. OOmas Ouonorus: yuebHoe mnocobue mans1 CIIO/H.C.
Kypb6arosa, E.A. KoznoBa. — CapatoB: Hayuynas xkuura, 2019. — 159 ¢. — ISBN 978-5-9758-
1895-9. — Tekcr: anextponHsiit // LndpoBoit oOpasosarenbhblii pecypc IPR SMART: [caiT].
— URL: https://www.iprbookshop.ru/87078.html



3. Tynsxosa, O.B. buonorust: yue6nux mms CIIO/O.B. TynskoBa. — Caparos:
[IpodobpazoBanme, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — Tekcr:
anekrponnsiit/[{udpoBoit  oOpazoBarensHblii  pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/105785.html

aTepHeT-nCTOUYHNKY

1. http://nrc.edu.ru/est/r4/index.html - «buosnorudeckas kapTuHa MUpPa»

2. http://www.floranimal.ru - tFLORANIMAL — pacTeHust ¥ >KUBOTHBIE»

3. 90P: «buonorus, 10 xmacc, «OO0 «Ikmaccy

4, O0P: «buonorus, 11 xmacc, «O00 «Skmaccey»




