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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O
INPEAMETA BUOJIOT' UA

1.1. Mecto yuyeOGHOro mnpegMera B CTPYKType MPOrpaMMbl MOArOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:
VYuebubiii npeamer «buonorus» sABigeTCS 005M3aTENBHONW YacThi0 00IE00pa30BATEIHHOTO
mukina obpasosarenbHoil mporpammbl CIIO B cootBerctBuu ¢ ®I'OC COO mo crnenuanbHOCTH
34.02.01Cectpunckoe aeno

1.2. TIlnanupyemble pe3yJibTAThbl OCBOEHUsI y4eOHOI0 MpeAMeTa:
1.2.1. JInyHOCTHBIE pe3yabTaThl:

®OI'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMHCS MPOrpPaMM
cpenHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIC, METAaNpeIMETHbIE M IpeAMeTHble. B cTpyKkType
JUYHOCTHBIX PE3Yy/lbTaTOB OCBOEHHS MpOrpamMMmbl IO OWOJOTMHM  BBIACJIEHBI  CIIEQYIOIINE
COCTABJISIOLIME: OCO3HAHUE 00YUYaIOIIMMUCS POCCUMCKON IPaX1aHCKON UAEHTUYHOCTH — FTOTOBHOCTHU
K CaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOONIPEJCJICHUI0, HAJU4YME MOTHBALMU K OOYYEHUIO
Ouosiornu, IeNeHanpaBlIeHHOe Pa3BUTHE BHYTPEHHHUX YOSKICHHH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
[EHHOCTEH M MCTOPUYECKUX TPaJULUN pPa3BUTHUS OWOJOTMYECKOTO 3HAHHUS, TOTOBHOCTH U
CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH LIEHHOCTHOCMBICIOBBIMU
YCTaHOBKAMHM, TPUCYIIUMU CHCTeME OMOJIOTHYecKOro oO0pa30BaHMs, HAJIWYHE IPABOCO3HAHUS
9KOJIOTHYECKOHN KYJIbTYPBhI, CIIOCOOHOCTH CTABHUTH IIEJIM U CTPOUTH KU3HEHHBIE TUTaHbl. JINUHOCTHBIE
pe3ysibTaThl OCBOEHHUS MpOrpaMMbl IO OWMOJOIMM JOCTUIAalOTCSl B €AMHCTBE Y4YEOHOH H
BOCIIMTATEIbHOW  JIEATEJBHOCTH B COOTBETCTBUUM €  TPAJAULMOHHBIMU  POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHOHPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSTHIMA B
oOuiecTBe IMpaBWJIaMU M HOpPMamMH IIOBEACHHMS U CHOCOOCTBYIOT MHpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA W CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA H
YBaXXEHUS K 3aKOHY U TPABOIMOPSAKY, UYEJIOBEKY TpyJda U CTapUIEMy I[OKOJEHUIO, B3aHMMHOTO
yBa)KeHHsI, OEPEIKHOTO OTHOIICHUS K KyIbTYpPHOMY HACJIEIUIO U TPAJAULIMSIM MHOTOHAIIMOHATHHOTO
Hapoza Poccuiickon Denepannu, NpUPOAE U OKPYKAIOLIEH cpelie.
JInuHOCTHBIE pe3yNlbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosmorus» IOJMKHBI OTpaXkaTb
TFOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAllUi, MO3UTUBHBIX BHYTPEHHUX YOEXJEHUMH,
COOTBETCTBYIOILIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBA, PAaCUIMpPEHUE >KU3HEHHOTO
OMbITa U OMbITA JIEATEIBHOCTH B IPOIIECCE pealn3alliid OCHOBHBIX HAlpaBiICHUH BOCHUTATEIbHOU
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU:
1)rpasaaHncKoro BOCIMTAHMSA:
c(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3UIIMU 00YYarOIIErocsi Kak akTUBHOT'O M OTBETCTBEHHOTO 4JIeHa
pPOCCHIICKOro 0O0IIeCcCTBa; OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX MpPaB U OO0S3aHHOCTEH, yBaXKCHHE
3aKOHA M IPaBOIOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOH MEATEIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHM Y4EOHBIX W IMO3HABATEIbHBIX 3a/1a4, BHIOJHEHUH OHOJOTHYECKHX
JKCIIEPUMEHTOB;
CIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MMO3ULIMIO [0 OTHOIIEHUIO K SBJICHUSIM COBPEMEHHOM JKHU3HU
U OOBICHATH €€, yMEHHWE YYHTHIBATh B CBOUX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJIH C Pa3HBIMH YOEXKIEHUSMHU, KYIbTYPHBIMH IEHHOCTSAMHU WM COIUAIBHBIM
MI0JIOKEHUEM;



TOTOBHOCTH K COTPYAHMYECTBY B IPOLIECCE COBMECTHOT'O BBIMOJIHEHUS YU€OHBIX, T0O3HABATEIbHBIX U
UCCIIEI0BATEIbCKUX 33734, YBAKUTEIBHOI'O OTHOUIEHUS K MHEHUIO ONIOHEHTOB NpPH O0CYXIAECHUHU
CIOPHBIX BONPOCOB OMOJOIMYECKOTO COJEpXaHMs; FOTOBHOCTh K I'yMaHUTApHOH U BOJIOHTEPCKOMN
JESTEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUKMCKON TPaKIAHCKON MICHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJdy, YyBCTBa OTBETCTBEHHOCTHU Iepel PoauHOM, ropaocTu 3a cBoW Kpail, cBoro PonuHy, cBOU
SI3BIK U KYJBTYpYy, IpPOLLIOE M HACTOSIEE MHOTOHAIMOHAJIbHOIO Hapoaa Poccuu; IIEHHOCTHOE
OTHOLIEHHE K IPHUPOJHOMY HACJIEIUI0O M NaMATHUKaM IPUPOJbI, JOCTHKeHusM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTHIX, TPYHE; CIIOCOOHOCTH OIEHMBATH BKJIAJ POCCUHUCKHX YYEHBIX B
CTAHOBJIEHUE U PA3BUTHE OMOJIOTUH, TOHUMaHMsI 3HAYeHUs OMOJIOTUHU B IO3HAHUM 3aKOHOB ITPUPO/IBI,
B JKU3HU YEJIOBEKA U COBPEMEHHOI'0 00LIecTBa; UIeiHas YOk IEHHOCTh, TOTOBHOCTh K CIYKEHHIO U
3amure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro Cyb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHME JYXOBHBIX IEHHOCTEH POCCHICKOTO Hapoaa; C(HOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUYECKOI0 TMOBEJEHUS; CIIOCOOHOCTh OLIEHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHbIE
pelIeHUs, OPUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH; OCO3HAaHUE JIMYHOTO
BKJIaJla B IOCTPOEHHE YCTOMYMBOIO OYAYyLIEro; OTBETCTBEHHOE OTHOLIEHME K CBOMM DPOIUTEISM,
CO3aHHIO CEMBU HAa OCHOBE OCO3HAHHOI'O IIPUHATHS LICHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUU C
TpazuuusMu Hapoaos Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS

3CTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOIO M TEXHHUUYECKOTO TBOPUYECTBA,
CIOpTa, TPYAd, OOIIECTBEHHBIX OTHOIICHWW; NMOHMMAaHUE SMOLMOHAIBHOIO BO3IAEHCTBUS KUBOU
IPUPOJIbI U €€ LIEHHOCTH; TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUIAaX MCKYCCTBA, CTPEMJICHUE
IPOSBIISATH KayecTBa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BoOCNUTAHMA, (POPMHPOBAHHUS KYJBTYPbI 3A0POBbSI M JIMOLMOHAJIBLHOIO
Os1aronmosyqus:

NOHMMaHWe W peanu3alys 3J0poBOro M 0Oe3o0macHoro obpa3za JKU3HU (310pOBOE IHUTaHHE,
cOOJIIOJIeHNe TMTMEeHUYECKUX MpPaBUI M HOpPM, cOanaHCUpoBaHHBIM pexxum dDenepanbHas paboyas
nporpamma | buonorus. 10—11 xiaccsl (yrinyonéHHbIN ypoBeHb) 33 3aHATHI U OTAbIXA, perysspHas
¢u3nueckass aKTUBHOCTh), OEpEXHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLICHHS K
COOCTBEHHOMY (HM3UYECKOMY M IICUXMYECKOMY 3/I0pOBbIO; TIOHMMAaHUE IIEHHOCTH MPaBHI
MHAMBUIYaJIbHOTO M KOJJIEKTUBHOTO 0€30M1aCHOTO MOBEACHUS B CUTYALIUSX, YIPOXKAIOIINX 3J0POBbIO
U JKU3HU JIIOJIeH; OCO3HAHME IOCIEJICTBUN W HENPHUSATHS BPEAHBIX INPUBBIUEK (yHoTpedieHus
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

6) TpynoBOro BOCIMTAHUS:

TOTOBHOCTh K TpPYZIy, OCO3HAHHE IIEHHOCTH MAacCTepCTBa, TPYAOII0OME; TOTOBHOCTh K AKTUBHOU
JeSITeIbHOCTH TEXHOJOTHYECKOW M COLMANbHOM HAmpaBIEHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIILHO BBIMOJHATH TaKylo JEATENbHOCTh; HHTEPEC K PA3IMYHbIM cepam
npodeccuoHaNbHOM AesITebHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BbIOOp Oyaymieil npodeccun u
pean30BbIBaTh COOCTBEHHBIE KM3HEHHBIE IJIaHbl; TOTOBHOCTh M CIHOCOOHOCTh K OOPa30BaHMIO U
€camM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKHU I1eJIecO00pa3Hoe OTHOIIEHHE K MPHUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emile, OCHOBE €&
CYIIECTBOBaHMS; IOBBIIIEHHE YPOBHS OKOJOIMYECKOW KYJIBTYpbl: IMPHOOpPETEHHE  OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX IIOCJIEICTBUN MJISl OKpPY)KAIOIIEH CpEbl;



OCO3HaHHE TI00ATHHOIO XapaKTepa SKOJIOTHYECKHX MPOOJeM W MyTed WX PEIICHUS; COCOOHOCTh
HCITOJIH30BaTh MPHOOPETaeMbIe TIPH U3YUYECHUN OMOJIOTUM 3HAHUS M YMEHUS MIPH PEIICHUH MpoOem,
CBSI3aHHBIX C PAIIMOHAJIBHBIM MPUPOIONOIL30BaHHEM (COOTIOICHUE TTPAaBUJI TTOBEJCHUS B TIPUPOJIC,
HaIlpaBJICHHBIX Ha COXPAHECHHE PAaBHOBECHS B DKOCHUCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, OHOChEpHI);
AKTUBHOE HEMPHUATUE JEHCTBHUMA, TPHUHOCAIIUX BpeI OKPYKAMIICH HPUPOIHOW Cpeae, yMEHHE
HpOI‘HOSI/IpOBaTB HGGHaI‘OHpI/IHTHBIG 3KOJOTNUYECCKHUEC ITOCIICACTBHUA HpGI[HpI/IHI/IMaeMBIX ,Hef/'ICTBI/II\/JI nu
npeaoTBpaniaTh ux;

HaJIn4une paSBI/ITOI‘O 3KOJIOTHYCCKOI'O MBIIIJICHUA, SKOHOFI/I‘ICCKOﬁ KyJIBTypBI, OIIbITa ACATCIIBHOCTHU
3KOJIOI‘I/I‘I€CKOI71 HaHpaBJIeHHOCTI/I, yMeHI/ISI pyKOBOHCTBOBaTBCSI 20%058 B HOSH&B&TGHBHOﬁ,
KOMMYHHKaTHBHOﬁ nu COL[HaJIbHOﬁ HpaKTI/IKe, TOTOBHOCTH K y‘-IaCTI/IIO B HpaKTquCKOﬁ JCATCIIBHOCTHU
9KOJIOTUYECKOW HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHOM MNPAKTHKH, OCHOBAaHHOIO HAa JHAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MeCTa B IOJIMKYJIBTYPHOM MHUPE; COBEPILICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKON KYJIBTYPHI
KakK CpGIICTBa B38,HMOI[CﬁCTBPI$I MC)KI[y JIFOABMHU U ITO3HAHUSA MI/Ipa,

NMOHMMaHue cnenuduku OHONOTMM Kak HayKd, OCO3HaHus e poiaun B (HopMUpOBaHHH
palMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM
MHUpPE KaK O €IMHCTBE MPHUPO/IbI, YEIOBEKa U 00IIEeCTBa, B IO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH H
PEIICHUH TIPOOJIEM COXPAHEHHS TIPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OWMOJOTHH [UJIsi COBPEMEHHOW IUBWIM3AIMH: OOECIeueHus: HOBOTO
YPOBHSL Pa3BUTHUSI MEAMIIMHBI, CO3JaHHME TMEPCHEKTUBHBIX OMOTEXHOJIOTUM, CIOCOOHBIX peIIaTh
pecypcHbIe MpOOJIEMBI PAa3BUTHS YEJIOBEUECTBA, IIOMCKA TYTEH BBIXOAA W3 TI00AIBHBIX
HKOJOTUYECKUX TpoOIeM M oOecredyeHus: Mepexoja K YCTOMUYHMBOMY Pa3BUTHIO, PALMOHATIBLHOMY
WCIIOJIb30BAHUIO TPHUPOAHBIX PECYpCOB W (POPMUPOBAHWIO HOBBIX CTaHIAPTOB  JKHU3HU;
3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJIOIMYECKUX 3HAHUM B LIEISIX MOBBIIIEHUS 00LIEH KYIbTYpHI,
€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIMOHAIBLHOW TIpamMOTHOCTU
oOyuaromuxcsi, popMupyeMoit Ipu U3y4eHUn OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB MO3HAHHS, UCMOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIONIb30BATh TOJIydaeMble 3HAHUS ISl aHalu3a U OOBSICHEHMsS SBJICHUIM OKPYKAIOIIEro MHpa U
MPOUCXOSAIMINUX B HEM U3MEHEHUH, yMEeHHE J1eJaTh 000CHOBAHHBIE 3aKIIFOUEHHUSI HA OCHOBE HayYHBIX
(1)aKTOB U HMCIOIINXCSA MJaHHBIX C MHOCJIbRO nonyquHs[ )IOCTOBCpHI)IX BBIBOIOB; CHOCO6HOCTI)
CaMOCTOSITEJIbHO HCIOJB30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl PEIICHHs TPoOJeM B peabHBIX
JKN3HCHHBIX chyaum[x; OCO3HAaHUC LICHHOCTHU H&y‘lHOfI JACATCIIbPHOCTH, TOTOBHOCTB OCYHICCTBJ'IXTI)
HpOGKTHYIO nu I/ICCJ'IG)IOBaTCJ'II)CKYIO JCSTCIIBHOCTD I/IHI[I/IBI/I)IyaJ'II)HO U B rpynne; TOTOBHOCTH H
CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY TOJyYEHUIO HOBBIX
3HAHUI IO OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU.

1.2.2. MeTtanpeaMeTHbIe pe3yJbTaThl:
MertanpenmeTHble pe3yabTaThl OCBOCHHUS yueOHOro npeamera «buosorus» BKIIOYAIOT: 3HaYMMbIE
Uist  GOPMUPOBAHUS MMPOBO33PEHHS] OOYUAIOIIUXCS MEKIUCHUIUIMHAPHBIE (MEXIIPEIMETHBIC)
oOlIeHayYHbIE TOHITHSI, OTPAXKAIOLIUE IeIOCTHOCTh HAyYHOUW KapTUHBI MUpa U crienu(puKy METOI0B
MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBJICHHUE, ITPOLIECC, CUCTEMA,
HAY4HbIM (akT, MPUHLMUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIeI0BaHNE, HAOII0ICHHE,
U3MEpEeHue, HSKCIIEPUMEHT U Jpyrue); YHHUBepcaJbHble YydeOHblEe MAeWCTBUS (IIO3HABaTENbHBIE,
KOMMYHHKAaTHBHbBIE, DPEryJlATUBHBIE), oOecneuuBatomue GopMHpoBaHHE  (PYHKIHMOHAIBHOM



TPaMOTHOCTH ¥ COI[MATILHOM  KOMIIETEHIIMM OOYYArOIIMXCS; CHOCOOHOCTh  OOYYaroIIMXCs
UCIIOJIb30BAaTh OCBOEHHBIE MEXIHUCUUIUIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHHUS U YHHBEpCaIbHbIC
yueOHbIe AeMCTBUS B IO3HABATEIHHON U COLIMATbHON MPAKTHKE.

B pesynbrare u3yueHuss OMOJIOTMM Ha YpOBHE CpEeIHEro oO0Iiero oOpa3oBaHHs y OOy4arolIerocs
OynyT chopMUpOBaHBI MO3HABATEIbHBIE YHHBEpPCAIbHbIE y4yeOHbIEC NEWCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCaIbHbIC Y4eOHBIC JIEHCTBUS, pETYJISTUBHBIC YHUBEPCAIbHBIC Yy4YeOHBIE JICHUCTBUSA,
COBMECTHAS JIESTEIILHOCTD.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

ba3oBble Jlornyeckue 1ecTBUSA:

CaMOCTOSITENILHO (hOPMYIIMPOBATh M aKTYaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
UCIIONIb30BaTh IMPU OCBOCHUHM 3HAHUWA TNPUEMBI JIOTMUECKOTO MBbIIUICHUS (aHanu3a, CUHTE3a,
cpaBHEHUs, Kiaccuukayu, 0000ImEeH s ), PACKPHIBATh CMBICT OMOJIOTHYCCKUX MOHITHI (BBIACIATH
UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATh CBA3U C JPYTUMH TMOHATUSMH); OINPEACNATh ULENU
NEeSTENIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUM WX JOCTHUXKEHHS, COOTHOCUTH PE3yJabTaThl
JESTSIIbHOCTH C TIOCTABJICHHBIMU IEJISIMH;, UCIIOJIb30BAaTh OMOJOTHYECKHE MOHITHS ISl OOBSICHEHUS
GakTOB W SBJICHWA JKUBOH TIPUPOJIBI, CTPOUTH JIOTHYECKUE PACCYXKACHHS (MHIyKTHBHBIC,
JETYKTUBHBIC, 110 AaHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PaCCMATPUBAEMBIX
SIBIICHUSX, ()OPMYJTUPOBATH BBIBOJABI U 3aKIIOUYCHHS; IPUMEHATh CXEMHO-MOJICIIBHBIC CPEICTBA IS
MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUH B M3y4aeMbIX OMOJIOrMYEcKUX OOBEKTax, a
TaKk)Ke MPOTUBOPEUYHI PAa3HOrO poOJia, BBISBICHHBIX B PA3IUYHBIX WHGOPMAIMOHHBIX HCTOYHUKAX;
pa3palaTeiBaTh IUIaH pEIICHUS MpoOJIeMbl ¢ Y4YETOM aHalu3a HUMEIONINXCA MaTepuaibHBIX U
HEMaTepUAIbHBIX PECYpCOB; BHOCUTh KOPPEKTUBBI B JEATEIbHOCTH, OILIEHHBATH COOTBETCTBHE
PE3YJIBTATOB IIEJISIM, OLICHUBATh PUCKH IOCIICICTBUI JEATEIHPHOCTH; KOOPAUHUPOBATH U BBIIOJIHSTH
paboTy B YCIOBHSIX PEaTbHOT0, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO B3aMMOJCHCTBHSI, Pa3BUBATh
KpEaTHBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX TPOOIIeM.

Ba3oBble nccienoBarebCKue 1elCTBUS:

BJIQJIETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATENLCKOM U  TPOEKTHOW JAEATEeIbHOCTH, HaBBIKAMU
pazpeiieHusi mpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETBHOMY TOHMCKY METOJIOB
pelleHus MPAKTUYECKUX 3a7ad, NPUMEHEHHUIO pa3IUYHbIX METOJOB TO3HAHM, HCIOJIb30BATh
pa3iuuYHble BHIBI JEATEIBHOCTH IO TOJYYSHHI0 HOBOTO 3HAHUS, €ro HWHTEPIpETaINH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYaIUsAX, B TOM UYHCJE MPHU CO3AaHUU YYEOHBIX U
COIMATILHBIX MTPOEKTOB; (POPMHUPOBATH HAYYHBIN THIT MBIIICHUS, BIaIETh HAYYHOW TSPMUHOJIOTHEH,
KITIOYCBBIMH TTOHATHSAMH W METOJaMH; CTaBUTh H (OPMYIHpPOBATH COOCTBEHHBIC 3aJadd B
00pa30BaTebHON IeATETPHOCTH M JKU3HEHHBIX CUTYAITUsX;

BBISIBJISITH  TIPUYUHHO-CJICJICTBEHHBIC CBSI3W W aKTYAIM3UPOBATH 3a/1ady, BBIIBHTATh TUIOTE3Yy €€
pelleHus, HaXOUTh apTyMEHTHI AJisl OKa3aTelbhCTBA CBOMX YTBEP)KIEHUH, 3aaBaTh MapaMeTpsl U
KPUTEPUHN PEIICHUS; aHATTU3UPOBATh MOJYYSHHBIE B XO/I€ PEIICHUS 3a7aui Pe3yIbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OILIGHKY HOBBIM CHUTyalldsM, OILIGHUBATh MPUOOPETEHHBIM OMBIT; OCYIIECTBIISTH
I[eJICHAIIPABJICHHBIN TTOMCK TIEPEHOCa CPEJICTB U CIIOCOOOB JACHCTBHS B MPO(ECCHOHAIBHYIO CPEIy;
YMETh TIEPEHOCHTHh 3HAHWS B ITO3HABATEIBHYIO M MPAKTUYECKYIO OO0JACTH JKH3HEACATEIHHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIC HJICH, MpeJiaraTh OPUTHHAIBHBIC MTOJAXOJ]BI M PEIICHUS, CTABHTH MPOOJIIEMBI H
3a/1a4yu, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHMSI.



Pabora ¢ nnopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX WH(MOpMaiuu (TeKkcTe y4eOHOro MmocooOws, HaydHO-
HOIYJSIPHOM JUTeparype, OHMOJIOTMYECKHUX CIOBAapsIX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B VIHTEepHeTe), aHaIM3UpoBaTh MH(GOPMALMIO PA3IUYHBIX BUJOB U (OPM IpPEICTABICHHUS,
KPUTUYECKH OLICHHMBaTh €€ JOCTOBEPHOCTh W HENPOTUBOPEUUBOCTh; (HOPMYIMPOBATH 3alPOCHl U
NPUMEHSATH PA3TUYHbIE METO/IbI IPU TMOUCKE U 0TOOpE OMOTIOTHYECKO HHPOPMALIUU, HEOOXO0AUMON
JUISL BBITIOJIHEHHSI YUEOHBIX 3a71ay;

npuoOpeTaTh  ONBIT  HCIOJB30BaHUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
COBEPILICHCTBOBATh KYJbTYPY AKTUBHOTO HCIOJB30BAHUS PA3JIMYHBIX IMOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIBHYIO (DOpPMY IpenCTaBICHUS OHMOJIOTHYECKON HH(pOpMaLuu
(cxemsl, TpadUKu, TUArpaMMbl, TAOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAY4YHBIN S3bIK B KAUECTBE CPEACTBA NpH pabore ¢ OHonoruyeckoi MHpopMmalue:
OPUMEHATh XUMHUYECKHE, (U3MUECKHe U MaTeMaTHYeCKUe 3HAKW W CHUMBOJIBL, (HOPMYIIBL,
ab0peBuaTypy, HOMEHKIATypy, HCIOJb30BaThb M IPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE
CpeACTBa HAIJSJAHOCTH; BJIAJETh HAaBBIKAMH  pPAcIO3HABaHUS W 3AIIUTHl  WHQPOpPMAINH,
UH(POPMALIMOHHOM O€30MaCHOCTH JTMYHOCTH.

KoMMyHUKAaTHBHbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menue:

OCYILIECTBIATh KOMMYHHMKAIlMM BO BceX cdepax >KU3HM, aKTMBHO Yy4acTBOBaTb B JHMAJOre HIIU
JMCKYCCHM IO CYLIECTBY 00CYXJaeMoil TeMbl (YMEHME 3aaBaTh BOIIPOCHI, BHICKA3bIBATh CYXAECHUS
OTHOCHUTEJIbHO BBINOJIHEHUsI TpeAsiaraéMoi 3a/lauyd, YYUTBIBATh MHTEPEChl M COINIACOBAHHOCTH
HO3ULMHI IPYTUX YYaCTHUKOB JUaiora UM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHWS, MOHMMATh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTYAIlMid, YMETh CMSTr4aTh KOH(IUKTBI M BECTH
IIEPETrOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCOOaMH OOIIEHWST W B3aWMOJEHCTBHS, TOHMUMATh HAMEPEHUsS IPYIHX
Jqrofied, TPOSBIATH YBAKUTEIBHOE OTHOIIEHHME K COOECeHHMKY W B KOpPpeKTHOW (opme
(GopMynHpOBaTh CBOM BO3PAaXEHUS; PaA3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOUYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHAs 1EATEIBHOCTD:

NOHUMAaTh U UCMOJb30BATh NMPEUMYILECTBA KOMAHIHON W MHIUBHIYaJIbHOH paOOThl IpU peIIeHUH
Ouonorudyeckoi mpoOsieMbl, OOOCHOBBIBATH HEOOXOIUMOCTH MPUMEHEHMSI TPYHIOBBIX (OpM
B3aMMOJIEMCTBYS NIPU pELIEHUH yueOHO! 3a/1auH;

BBIOMPATh TEMATUKY W METOBI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
Ka)XJIOTO 4YJIeHa KOJUICKTHBA,;

NPUHUMATD eI COBMECTHOM JEsTEIbHOCTH, OPraHNU30BBIBATh U KOOPIMHHPOBATH ACUCTBUS 1O €€
JOCTH)KEHUIO: COCTABIIATh IUIAH JEHCTBHM, pacHpelensTh poJd C Y4€TOM MHEHHMH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh KayeCTBO CBOEr0 BKJIaZa M KaXJOTO y4YaCTHHKAa KOMaHAbI B OOLIMI pe3yibTaT o
pa3zpaboTaHHBIM KPUTEPUSIM;

mpeuiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh WJIEW C TO3WIMH HOBHU3HBI, OPHTHHAIHHOCTH,
NPaKTUYECKOH 3HAYUMOCTH; OCYIIECTBIIATH MO3UTUBHOE CTPATETUYECKOE IMOBEIEHHE B PAa3UYHBIX
CUTYaIIHSX, MPOSIBIISTh TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

Pery1siTuBHBIEe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranmn3anus:



HUCITOJb30BATh 61/IOJIOFI/I‘-IGCKI/IC 3HaAHUs OJIs1 BBISABIICHUSA Hp06JI€M U UX PCHICHUA B KU3HCHHLBIX U
yu4eOHBIX CHUTYyalUsX; BBIOMpAaTh HA OCHOBE OWOJIOTMYECKHUX 3HAHHUI 1eJIeBble U CMBICIOBBIE
YCTaHOBKH B CBOMX JICHCTBUSX M MOCTYIKaX 10 OTHOIICHUIO K KUBOU MPUPOJIE, CBOEMY 37I0POBBIO U
3JI0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENbHYIO AESITEIbHOCTb, BBIBIATH MPOOJIEMbI, CTaBUTh U
dbopMynTupoBaTh COOCTBEHHBIC 3a7a4i B 00pa30BaTEIHHON IEATEIHPHOCTH U )KHU3HECHHBIX CUTYaIIUAX;
CaMOCTOSITENIFHO COCTABIIATh IUIAH PEHICHUS MpoOJeMbl € YYETOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH M IpPEANOYTEHUM; JaBaThb OLIEHKY HOBBIM CHUTYallUsIM; PAaCHIMPATH
paMKu y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTEHHA; JeNaTh OCO3HAHHBIA BBIOOD,
apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

CaMOKOHTPO.Ib:

JaBaTh OI[CHKY HOBBIM CHUTYaIMsIM, BHOCUTh KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yJbTaTOB LEJsIM; BIIaJIeTh HaBbIKAMU MMO3HABATEIbHON pedIeKCHU KaK OCO3HAHUSI COBEPILIAEMBbIX
JNEHCTBUII M MBICTUTENBHBIX IPOILIECCOB, MX PE3YyJIbTaTOB M OCHOBAHUMW, HCIOJB30BATh MPUEMBI
pedriekcun AJi1 OLEHKU CHUTyallud, BbIOOpa BEpPHOrO pEIICHUs; YMEThb OLIEHUBAThb PUCKU U
CBOCBPCMCHHO IMPUHHUMATh PCHICHUA IO UX CHHMIKXCHHUIO, MPUHHUMATh MOTHUBBI U apryMCHTBI APYTUX
IIPU aHAJIMU3€E PE3YJIbTATOB AEATEIbHOCTH;

I[IpunsiTue cedst U APyrux:

MPUHUMATh ce0sl, MOHUMAasi CBOM HEIOCTATKH M JOCTOMHCTBA; MPUHUMATh MOTHBBI M apryMEHTHI
OpYTUX TpU aHajdu3e pe3yJabTaToOB JIEATEIbHOCTH; MPH3HABaTh CBOE MPaBO M MPaBO APYTUX Ha
OLIMOKM; Pa3BUBATh CHIOCOOHOCTH MOHUMATh MHP C MO3ULIUU APYTOro YeIOBeKa.

1.2.3. IlpeameTHbIe pe3yabTAThI:

[IpenmerHble pe3ysibTaThl OCBOCHUS COJAEp)KaHMUS ydeOHoro mpenmera «buonorus» Ha
yIiIyOJN€HHOM ypOBHE OPHUEHTHPOBAaHbI Ha oOecreyeHue Mpo(puIbHOTO OO0y4eHHs O0O0YydYaroUIUXCs
6uonorun. OHM BKJIIOYAIOT: crieuuduueckre s OMOJOTUU Hay4yHbIE 3HAHMSI, YMEHHS U CIOCOOBI
NeMCTBUM MO OCBOEGHHIO, MHTEPNPETALMU M IMPeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUM M MX MPUMEHEHMIO B PA3JIMYHBIX YUEOHBIX, a TAK)K€ B pealIbHbIX
JKU3HEHHBIX cuTyauusx. [IpeameTHsle pe3ynbTaTel IPEACTABICHBI 10 TOAAM U3Y4YCHHUS.
[IpenmerHble pe3yabTaThl OCBOEHUs yuyeOHoro mpenmMera «buosorus» B 10 kiacce JIOJKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ U pPOJM OHOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNN €CTECTBEHHO-HAyYHOU KapTHHBI MUpA, B MO3HAHHM 3aKOHOB MPHUPOJBI U PEIICHUH
npo0JsieM palMoOHAIBLHOTO MPUPOIONOIB30BaHUS, O BKIIAJE POCCUICKUX U 3apyOeXHBIX YYEHBIX B
pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKMX 3HaHUI, KOTOpas BKJIOYAaeT: OCHOBOIOJAraroiue
OMOJOTHYECKHE TEPMUHBI W TOHATHS (KH3Hb, KIETKAa, OpraHu3M, METa0oJu3M, TOMEOCTas,
CaMOpEryJsiliis, CaMOBOCIPOM3BEICHUE, HACIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT U pa3BUTHE),
ouonornueckue Teopun (kinerounas teopus T. [lIBanna, M. [llneiinena, P. Bupxosa, xpomocoMHas
Teopust HacneacTBeHHocTH T. Moprana), yuenust (H.W. BaBunoBa — o 1mentpax MHOroo6pasust u
IPOMCXOXKACHUS KYJIbTYPHBIX PACTEeHUH ), 3aKOHBI (€AMHOOOPA3HsI MOTOMKOB IIEPBOTO MOKOJICHHUS,
pacCIICIUIEHHs], YUCTOTHI FaMeT, HE3aBUCUMOr0 HacaenoBanus . MeHaens, ToMOJIOrHYECKUX PSIOB
B HacsiecTBeHHOU n3MeHunBoctu H.W. BaBunosa), npuHIUNB (KOMILUIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMM METOJaMH HAy4yHOTO TIO3HAHMS, HCIOJIb3yeMbIX B OHOJIOTMYECKUX
UCCIIEIOBaHMAX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATh CYLIECTBEHHbIC IIPU3HAKU: BHUPYCOB, KIETOK IIPOKApUOT U DJYKapHoOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepui, IpuOOB, pacTeHUH,
JKUBOTHBIX M 4YE€JIOBEKA, CTPOEHUs OPraHOB U CHUCTEM OPIraHOB PACTEHM, >KMBOTHBIX, YEJIOBEKA,




IIPOLIECCOB KU3HEACATEIbHOCTH, TPOTEKAOIINX B OPraHU3Max PACTCHUH, KUBOTHBIX M YEIIOBEKA,
OMOJIOTHYECKHUX TPOLIECCOB: 0OOMEHa BellecTB (MeTaboIM3M), MPEBPALCHUs YHEPTUH, OpOKEHUs,
aBTOTPOGHOI0 U reTepoTpo(HOrO TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, MOpPHOreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS, HHIUBHIYaIbHOTO
pa3BUTHSL OpraHu3Ma (OHTOI€He3a), B3aUMOJIeHICTBUS T'€HOB, F€TEPO3HCa, HCKYCCTBEHHOIO 0TOOPa;
YMEHHUE yCTaHaBJIMBAaTh B3aWMOCBS3M MEXIY OPraHOMIAMH KJIETKH M MX (DYHKIMSIMHU, CTPOCHUEM
KJIETOK Pa3HBIX TKaHEH W MX (YHKUUSAMH, MEXKIY OpraHaMH U CUCTEMaMH OPraHOB y PacTECHUH,
KUBOTHBIX U YeJIOBEKa M UX (YHKLUSAMHU, MEKIY CUCTEMAMU OPraHOB U MX (DYHKIUSAMH, MEXKIY
JTaraMi OOMEHa BEIIECTB, 3TalaMH KIETOYHOTO IMKJIA U JKU3HEHHBIX LHKIOB OpPraHU3MOB,
JTanaMu 3MOPUOHAIBHOIO PAa3BUTHUSA, TEHOTUIIOM U ()EHOTUIIOM, (PEHOTHIIOM M (PAKTOpaMHu Cpeibl
Oo0UTaHUs; YMEHHUE BBISABIATh OTJIMYMTENBHBIE IPU3HAKU KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThl, OWOJIOTMYECKYI0 TEPMHUHOIOTHIO U
CHUMBOJIMKY JJIsl 1OKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHUE pemaTh OMOJIOTUYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CICACTBEHHBIC CBSI3U MEXIY
UCCIIElyeMbIMH OMOJIOTMYECKUMH TpPOLIECCAMU U SIBJICHUSMH, JI€1aTh BbIBOABI M IPOTHO3bI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBITIOIHATH JTa0OpaTOpHBbIE M MPAaKTHYECKHe PabOoThI, COOMI0AATh MpaBuiIa Ipu padboTe ¢
yu4eOHBIM M JIaDOpaTOPHBIM O0OpPYJOBaHMEM; YMEHHUE BBIJBUTATh TUIIOTE3bl, IMPOBEPATH HX
9KCHEPUMEHTAJIbHBIMU  CpeACTBaMH, (GOpPMYNHUpYys Ledb  HUCCIEIOBaHMS,  aHAIU3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThl U 1€JIaTh BHIBObL;

YMEHHUE y4acTBOBATh B Y4€OHO-HCCIIEIOBATEIbCKONW paboTe Mo OMOIOrHUH, SKOJOTHHA U MEIUIHE,
IpOBOJUMON Ha 0a3ze MIKOJBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO NPEACTABIATH IOJyYCHHbIE
pe3yabTaThl Ha YYCHMYECKHMX KOH(PEPEHIMSAX; YMEHHE OLEHHUBATh JTUYECKHE AaCIEKTHI
COBPEMEHHBIX HCCIIEZIOBAaHUM B 00jacT OMOJOTMHM U MEIULMHBI (KIOHMPOBAHUE, UCKYCCTBEHHOE
OILIOIOTBOPEHUE, HAIIPABJIEHHOE U3MEHEHNE F'€HOMA U CO3/1aHNE TPAHCT€HHBIX OPraHU3MOB);
YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyayiei mpodeccnoHaIbHOM AeITeTbHOCTH B 00JIacTH
Ouosornu, MEIUIMHbI, OWOTEXHOJIOTUH, BETEPHUHAPHM, CEJIbCKOIO XO34HCTBa, IHUIIEBON
IPOMBIIIIEHHOCTH, YIIyONIsITh MO3HABATEJIbHBIN MHTEpEC, HAlpaBICHHBIH HA OCO3HAHHBIM BHIOOD
COOTBETCTBYIOLIEH Mpodeccun M MPOAOKEHHE OMOJIOTMYECKOro 0Opa3oBaHUs B OpraHM3alUsIX
cpenHero mpohecCuoHaIbHOTO U BBICIIETO 00pa30BaHuUs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mpenmera «buonorus» B 11 kiacce JTOJKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€ M pOJIM OHOJOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpPA, B TIO3HAaHWU 3aKOHOB
OPUPOBl M PEIIEHUH 3KOJIOTMYECKMX MpoOJeM dYeloBEeYecTBa, a TAaKKE B PELIEHHU BOINPOCOB
PaALMOHATILHOTO MPUPOJIONONb30BaHMs, 1 B (OPMUPOBAHUHU LIEHHOCTHOTO OTHOIICHUS K MPHUPOAE,
O0IIeCTBY, YENOBEKY, O BKJJ€ POCCUHCKUX U 3apyOeXHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruu;

YMEHHME BJAJETh CHUCTEMON OHOJOTMYECKHMX 3HAaHUM, KOTOpas BKJIKOYAET OIpEAeTeHUs U
NOHMMAHHUE CYIIHOCTH OCHOBONOJATaloluX OHOJOTMYECKMX TEPMUHOB M MOHATHH (BHI,
sKocuctema, Ouocdepa), Ouonornueckue Teopuu (dBomouuoHHas Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopusi sBomtonuu), ydeHus (A.H. CeBepuoBa — 0 MNyTsIX U HamnpaBICHHUIX
spomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTUYecKoro paBHoBecus J[x. Xapau u
B. BaituOepra, 3apoasimeBoro cxoactsa K.M. bspa), mpaBuna (mMunumyma lO. JIuGuxa,
9KOJIOTUYECKOI MUpaMubl SHEPrun), Tunoressl (runoreza «vupa PHK» V. I'nnGepra);

YMEHHUE BJIAJeTh OCHOBHBIMHU METOJAMHM HAayYHOT'O MO3HAHMSA, UCIOIb3yeMBbIMH B OMOJOTMUYECKHX
UCCIIEIOBAHMUSIX JKUBBIX OOBEKTOB M OJKOCHCTEM (OMHMCaHWE, HW3MEpeHHe, HaOII0JeHHE,
9KCIEPUMEHT), CIIOCOOAMU BBISBJICHUS U OLEHKH aHTPOIOT€HHBIX U3MEHEHHH B IPUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE MPHU3HAKH: BHJOB, OMOI€OIIEHO30B, PKOCUCTEM U Ouochepsl,
CTaOUITM3UPYIOLIET0, JBUKYILIETO U Pa3phIBAIOLIET0 €CTECTBEHHOrO0 0TOOpa, ajlIoNaTpu4yeckoro u
CHUMITaTPUYECKOTO BHMJ000pa30BaHMs, BIUSHHUA JBWXKYIIMX CHJI D3BOJIIOLMKM Ha TeHO(OH]
MOMYJSILIMKM, TPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOMTaHMs, YepeloBaHUs HalpaBlEHUI




3BOJIIOLMH, KPYroBOpOTa BEIIECTB M IOTOKAa 3HEPIMU B IKOCUCTEMAX; YMEHHUE YCTaHABIUBATH
B3aMMOCBSI3M MEK/y MTPOLECCAMH IBOJIOLUH, IBUKYILIMMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAaMHU
Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOICHUSAMU K HUM OPTaHU3MOB;

YMEHHE BBISBIISITH OTJIUYUTEIbHBIC TPU3HAKHU JKMBBIX CHCTEM, MPUCIIOCOOIIEHHOCTh BHJIOB K Cpelie
oOuTaHusi, AOMOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH OPraHM3MOB B
CO00I1IeCTBaX, AaHTPOMOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIUME ApPrYMEHThI, OMOJOTHMYECKYl0 TEPMHUHOJIOTUIO U
CHMBOJIMKY JUIS JIOKa3aTelbCTBA PpOACTBA OPraHU3MOB pa3HbIX CHUCTEMATHYECKHUX TPYIIII,
B3aMMOCBSI3M OPraHW3MOB U Cpelbl OOUTaHMs, €IUHCTBA YEJIOBEUYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHUsI MHOrooOpasusi BUIOB M HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUSI HPUPOABI U
YeJI0BEYECTBA;

YMEHHE pellaTh OWOJIOTUYECKUE 3a/1ayH, BBIABISATH NPUUYUHHO-CICIACTBEHHBIC CBSI3U MEXIY
UCCJICTyeMbIMU OHMOJOTUYECKUMH TIPOIECCAMH W SIBJICHUSIMH, JI€aTh BBIBOJBI M TMPOTHO3BI HA
OCHOBAHMUU OJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIaDOpaTOpHbIE M MpakTUYeckue paboThl, COONIOAATh MpaBWiia Ipu padoTe ¢
y4eOHBIM H J1a0OpaTOpHBIM OOOPYIOBAHMEM; YMEHHE BBIIBUTATh THIOTE3bI, IPOBEPATH HX
JKCIIEPUMEHTAIBHBIMU  CpEIACTBaMH, (opMynupyss 1Leldb HCCIENOBaHUS, aHAIM3UPOBATH
MTOJTyYEHHBIE PE3YJIbTaThl U JI€JIaTh BBIBOBI;

YMEHHE Y4acTBOBaTh B Yy4eOHO-HCCIIEI0BATENbCKOM paboTe MO OMOJIOTHH, IKOJIOTUU U MEAHIIMHE,
MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, M MyOIMYHO MPEICTABISTH TOTyYCHHBIC
pe3yNbTaThl HA YYEHHUYECKUX KOH(PEPEHIINAX;

YMEHUE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKACHUH )KU3HHU, YEJIOBEKA U YEJIOBEUECKUX pac, O
NpPUYMHAX, MOCIEACTBUSAX M CIIOCO0AX MPEAOTBpAIICHUsT TII00AaTBHBIX W3MEHEHWH B Omocdepe;
YMEHHE OCYILECTBIATh OCO3HAHHBII BbIOOp Oyayiieit mpodeccnoHalbHOM AeITeTbHOCTH B 001acTH
OMOJIOTUHM, OKOJOTHH, NPHUPOJOTOIB30BAHUS, MEIUIIUHBI, OHOTEXHOJIOTHH, TICHXOJIOTHH,
BETEPUHAPUH, CEIBCKOrO XO3SHCTBA, MHILEBON MPOMBIIUIEHHOCTH, YTIIyOJSTh MO3HABATEIbHBIN
WHTEpPEC, HAMPABJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH Mpodeccuu M MpoJI0IDKEHUE
Ouojoruueckoro o0Opa3oBaHUS B OpraHU3alUAX CPEJHEro MNPOPECCHOHATBHOIO U BBICIIETO
o0OpazoBaHusl.

1.3.[lnanupyeMbie pe3yJbTAThl OCBOEHHUSI Y4eOHOTr0 mNpeaMeTa B COOTBETCTBHM C
PI'OC CIIO m Ha ocaoBe DI'OC COO

OBIIME KOMIIETEHIIMA

OK 01 | BwiOupatp  cmocoObl  pemieHHss — 3a7a4  NPO(ECCHOHAIBHOW  JCSATEIbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM.

OK 02 | Ucnonb30BaTh COBPEMEHHbBIE CPEJCTBA IIOUCKA, aHAJIN3a U UHTEPIIPETAllUK HH(OPMALIUH,
U UHPOPMALIMOHHbIE TEXHOJOIMH Ul BBINOJIHEHUS 3aJad IMpo(ecCHOHANbHOM
NeSITETTHHOCTH.

OK 04 | DddexkTuBHO B3aMMOACHCTBOBATH M padOTaTh B KOJIJICKTUBE U KOMaH]IE.

OK 07 | ConeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepeKeHII0, IPUMEHSTh
3HAHUSA 00 W3MEHEHUU KJIMMaTa, MPUHIMIBI OEpeXITMBOIO MPOU3BOJICTBA,
3¢ (dEeKTUBHO JEHCTBOBATH BYPE3BBIYAMHBIX CUTYALIUAX.

[MPOD®ECCHUOHAJIBHBIE KOMIIETEHIITN

[1K 3.1 | KoHcynpTupoBaThbHaceIeHHE MO BOMPOCaM MPO(HIAKTUKY 3a001eBaHHM

I1K 3.2 | IlponaraniupoBaTh 3/10pOBBIH 00pa3 KU3HU

IIK 5.1 | Pacno3HaBaThCOCTABISAIONINE IPEACTABICHNE yIpo3bl KU3HU

I1K 5.2 | Oka3pBaTh MEIUIIMHCKYIO TOMOIIh B SKCTPEHHOU (hopme




[IK 5.3 | IlpoBoauTh MeponpuaATUs IO MOJAEPKAHUIO )KU3HEIEATEIBHOCTH OpraHu3Ma
narpenTa (MoCTpagaBIlero 10 NpHOBITUS Bpada WM OpUTajbl CKOPOH ITOMOIIIH)

JInyHOCTHBIE pPe3yJbTaThl peaju3alii NPOrpaMMbl BOCIIUTAHUS

Kon JIn4yHOCTHBIE Pe3yJIbTATHI peaju3alui NPOrpaMMbl BOCTUTAHUS
JIMYHOCTHBIX (Oeckpunmopbwt)

pe3yJabTaToB
peaJn3anuu
NMPOrpamMmblI
BOCHUTAHUS

JP2 [IposiBnsrOmNN AKTUBHYIO I'PAXKAAHCKYIO ITO3ULUIO, JEMOHCTPUPYIOIIHI
IIPUBEPKEHHOCTh IPUHILIAIIAM YE€CTHOCTH, IOPSAJOYHOCTH, OTKPBITOCTH,
9KOHOMMYECKU aKTUBHBIM U y4aCTBYIOIIMH B CTYI€HYECKOM U TEPPUTOPHAIBHOM
CaMOYIPaBJIEHUH, B TOM YHCJIE HA YCIOBUAX JOOPOBOIbYECTBA, IPOLYKTUBHO
B3aMMOJICHCTBYIOIIMN U YYaCTBYIOIIUH B IEATEIbHOCTH OOIIECTBEHHBIX
OpraHu3aIui.

JIP 4 [TposBisiroIuii 1 JEMOHCTPUPYIOLINH YBaXKEHUE K TPYAY YEIOBEKa, OCO3HAIOIHIMA
LIEHHOCTh COOCTBEHHOTO TPy/Aa U TpyAa ApYrux Jroae. CrpeMsmuiics K
(hOPMHUPOBAHHIO B CETEBOH Cpejic TMIHOCTHO U MPOPECCHOHATHHOTO
KOHCTPYKTUBHOTO «IIM(POBOTO CIIe/1a

JIP 6 [TposBisiroIuii yBaXKEHHUE K JIIOJSIM CTApIIETO MOKOJICHUS M TOTOBHOCTD K YYaCTHIO
B COHHaJIBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBUIKCHUAX.
JIP 9 Coburofaronuii U mpornaraHAupyOIUK TpaBuia 3J0pOBOro U 6e30macHoro oopas

’KU3HHU, CIOPTA; MPEIyNPEeK AN 100 NPEeoa0IeBAONINI 3aBUCIMOCTH OT
aJIkorouis, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHHIX UTP U T.J1. CoxpaHsatomui
IICUXOJIOTUYECKYIO YCTOHYHMBOCTD B CUTYaTUBHO CJIOXHBIX WJIM CTPEMHUTEIBHO
MEHSIOLUXCSl CUTYaLUsX.

JIMYHOCTHBIE Pe3yJbTAThI
peaju3alnuu NporpaMMbl BOCIIUTAHNS, ONIPe/e/IeHHbIe 0TPac/ieBLIMU TPeOOBaHUSIMH
K /IeJIOBBIM Ka4eCTBaM JIHYHOCTH

JIP 13 JIeMOHCTpUPYIOITUI TOTOBHOCTh ¥ CIIOCOOHOCTH BECTH IUAJIOT C APYTUMU JTFOJBMU,
JIOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh OOIIME 1IENTHU U COTPYAHUYATD JIST UX
JOCTUKEHHSI B MPOPECCHOHAIBHOMN 1eATeIbHOCTH.

JIP 14 [IposBrstonnii CO3HATENFHOE OTHOIICHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCIIETHON MPOodecCHOHANBEHOM U 00IIIECTBEHHON AESITETFHOCTH.

JIP17 Cobroaronuii HOpMbl MEAUITUHCKON ATUKH, MOPAJIH, TIpaBa U Mpo(hecCHoHaTBEHOTO
OOLIEeHHUS.

JInuyHOCTHBIE pe3yJIbTaThI
peau3aluy NPporpaMMbl BOCIIHTAHNS, ONPeie/IeHHbIE KJIIYeBbIMU Pad0TOAATeIAMH

JIP 22 Opranusyroniuii COOCTBEHHYIO 1€ATeIbHOCTh, YMEIOIINN BEIOUPATh TUTIOBBIC
METO/IbI U CITOCOOBI BHIMOTHEHHUS MPOGECCUOHANBHBIX 33]1a4, OIEHUBAThH MX
3 PEeKTUBHOCTD U KA4€CTBO.

JIM4HOCTHBIE pe3y/IbTaThl
peaju3aluy NporpaMMsbl BOCIIMTAHNS, ONIpe/ieJIeHHbIe Cy0beKTaMH 00pa30BaTe/IbHOI0
npouecca

JIP 25 | 3HarOIIMI TPAIUIHH U TI0IEPKUBAFONIHIA TIPECTIK Y UpeskIeHUS




2.CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEIMETA

2.1.00beM yueOHOro npeaMera ¥ BUAbI y4eOHOMH padoThl

. O0bem B
Bun yueOHo# padoThl
yacax
O0bem 00pa3oBaTeIbHOM MPOrpaMMbl y4eOHOI0 peAMeTa 144
B T.4.
1. OcHOBHOE coJiep:KaHue
BT. 4.:
TEOpEeTUYECKOe 00yUeHUe
IPAKTUYECKHUE 3aHITUS 16
nabopaTOPHBIE 3aHATHS 31
2. IlpogeccoHaILHO OPHEHTHPOBAHHOE CoOJep:KaHue (co/eps:KaHue 14
NPHUKJIAJTHOT0 MOXYJIA)
BT. 4.
TEOPETUUECKOE 00yueHne
NPAaKTUYECKUE 3aHATHS 4
nabopaTOpPHBIE 3aHATHS 2
Koncynpramnus 2
IMpomexxyTounas arrecramus (IK3aMeH) 6
2.2.Conepxanue o0ydeHHust
Tema 1. Buosorusi kak Hayka
CoBpeMeHHass OWoOJIOTHST — KOMIUIEKCHass Hayka. Kparkas WCTOpHS pa3BHTHS OHOJIOTHH.

buonornueckne Hayku W wu3ydaeMble HUMH TpoOiemMbl. DyHIaMEHTAJbHBIC, TPUKIAIHBIE U
MOWCKOBBIE HAy4yHbIe HCCIEeNOBaHUS B Ouonoruu. 3HadeHWe OWoNOTUH B  (QOPMHUPOBAHUU
COBPEMEHHOM ecTeCTBEHHO-Hay4YHOl KapTuHbl wmupa. IIpodeccun, cBs3aHHBIE C OHONOTHENH.
3HavyeHre OWOJIOTMH B MPAKTHYECKOW JEATETHbHOCTH YEIOBEKa: MEIUIIMHE, CEIbCKOM XO35HCTBE,
MPOMBINIUICHHOCTH, OXpaHe mnpuponabl. Jlemoncrpanuu [lopTtpetsi:  Apuctorens, Teodpacr,
K. Jlunnei, XK.b. Jlamapk, Y. JapBun, Y. I'apseii, I'. Mennens, B.1. Bepunaackuii, .I1. I1aBnos,
.. MeunukoB, H.1. Bapunos, H.B. Tumodeen-Pecorckuii, k. Yorcon, @. Kpuk, /[.K. benses.
Tabmuie! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMU HayKamMuy, «CucTemMa OMOJOTHYECKUX HAyK.
Tema 2. JKuBble cucTeMbl U MX H3yYeHHUE

JKuBble cucTeMbl Kak TpeaMeT wu3yueHuss Owojoruu. CBOMCTBa KHUBBIX CHCTEM: E€IUHCTBO
XUMHUYECKOTO COCTaBa, AMUCKPETHOCTh U LEJIOCTHOCTh, CIOKHOCTh M YIMOPSJOUYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOPTaHU3AIMA, CaMOBOCIPOW3BEIACHUE, PA3aPAKUMOCTh, H3MEHUYHUBOCTh, POCT H
pa3BUTHE. YPOBHM OpraHU3alMd IKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHbBIM, TKAHEBbIM,
OpTaHU3MEHHBIN, TOMYNISIIMOHHO-BHIOBOM, SKOCUCTEMHBIN (OHMOTEOIeHOTHYEeCKHil), OrnochepHBIi.
[Ipoueccel, mpoucxoasimue B KUBBIX cucTeMax. OCHOBHbIE TIPU3HAKU KUBOTO. JKu3Hb Kak (opma

CYIICCTBOBAHHA MaTCpPHH. HayKI/I, HU3y4daromue XUBBIC CUCTEMbI Ha pa3HbBIX YPOBHAX OpPraHuU3alvu.



Nzydenue xuBbIX cucteM. Metonbl Ononoruyeckoi Hayku. HaGmoienue, u3Mepenue, SKCepuMeHT,
cucremarusanys, Mertaananus. Ilonsarue o 3aBUCHMON M HE3aBUCHMOM NepeMeHHOM. [ImanupoBanue
skcnepuMmenTta. IloctanoBka m mpoBepka rumnore3. HyneBass runoresa. Ilonstue BbIOOpDKH M €€
JIOCTOBEPHOCTh. Pa3bpoc B Ouonormueckux JMaHHBIX. OIlleHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbraroB. IIprunHbl HCKaKeHUs PE3yJIbTAaTOB AKCHEpUMEHTA. [IoHsITHE CTaTUCTUYECKOIO TEcTa.
Hemonctpauun Tabnuubl 1 cxembl: «OCHOBHBbIE NPU3HAKHM JKU3HW», «BHOJOrMUYECKHE CHCTEMBI»,
«CBoOIICTBa KMBOH Matepumn», «YPOBHHU OpraHU3aLMUM >KUBOM MpUpoAbD), «CTpoeHHE >KMBOTHOM
KIeTKN», «TKaHU KUBOTHBIX», «CHUCTEMBI OPraHOB UEJIOBEYECKOIO OpraHusMa», «buoreoneHos»,
«buocdepar, «MeToabl H3ydeHUs KUBOH IPHUPOJIBD».

OO6opynoBanue: JaboparopHoe OOOpYIOBaHUE [UId INPOBEIEHUS HAOMIOJEHUN, H3MEpEeHuH,
JKCIIEPUMEHTOB.

[IpakTuueckas padora «lcrnonb3oBaHue pa3IMUHbIX METOOB IIPU U3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpyKTypHO-(pYHKIIMOHAIbHAs €IUHMLA >KUBOro. McTopust OTKpBITHS KiIEeTKH. PaboTel
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Hlneiinen, P. BupxoB). OcHoBHBIE
MIOJIOKEHHUS COBPEMEHHOW KJIETOYHOW Teopuu. METOAbl MOJIEKYISIPHOH M KJIETOYHOW OWOJIOTHH:
MHUKPOCKOIIHSA, XpomaTtorpadusi, 37IeKTpodope3, METOI MEYEHBIX aTOMOB, au(depeHInaiIbHoe
LHEHTPUPYTUpOBaHUE, KYIbTUBUPOBAaHUE KIIETOK. M3yueHne (puKCHpOBaHHBIX KJIETOK. DJIEKTPOHHAs
mukpockonus. KondokanbHas MuKpockonus. ButanpHoe (IPHKM3HEHHOE) H3Y4YEHHE KIIETOK.
Hemonctpauuu Iloprpetsl: P. I'yk, A. Jlesenryk, T. IIIBann, M. Illneiinen, P. Bupxos, K.M. bap.
Tabmuipl 1 cxembl: «CBETOBOW MHUKPOCKOI», «JIEKTPOHHBIH MHKpOCKOm», «Mcropus pa3BuUTHUS
METOJI0OB MUKPOCKOITUI.

OO0opynoBaHMe: CBETOBOM  MHUKPOCKOI, MHKpOINpenapaTbl pacTUTENbHBIX, JKHBOTHBIX U
OaKTepHATIbHBIX KIETOK.

[Ipaktrueckas padota «V3ydeHne METOIOB KJIETOUHOU Omosioruu (xpomarorpadus, snekrpodopes,
nuddepennmanbroe neHTpudyruposanue, [ILP)y».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPAMHMKPODJIEMEHTHL. Boma u €€ ponb Kak
pacTBOpUTENIS, peareHTa, ydacThue B CTPYKTYPHUPOBAaHUU KIIETKHU, TEIUIOpEryisinuu. MuHepalbHble
BellecTBa KJIETKH, UX Ouojornyeckas posib. Poib KaTHOHOB M aHMOHOB B KjeTke. OpraHuyeckue
BellecTBa KJeTkH. buonornyeckue mnonumepsl. benku. AMHMHOKHCIOTHBIH cOCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuunas cTpykrypa Oenka, MEeNTUAHAs CBsA3b. BropuuHas,
TpeTU4Has, YeTBepTUUHas CTPYKTyphl. [lenarypauus. CsoiictBa OenkoB. Knaccudukanus Oenkos.
buonornueckne ¢Gynkmuu  OenkoB. Ilpwonbl.  YrieBompl. MoHocaxapuabl, JauUCaxapuibl,

oJirocaxapuabl M IMOJHUCAXapPUIBI. O6H.IPII>1 IUIaH CTPOCHUA U (bI/I3I/IKO-XI/IMI/I‘-ICCKI/Ie CBOMCTBaA



yrieBoaoB. buonornyeckue ¢pynkuuu yrieBoaon. Jlumuasl. ['uapopunsao-ruapodoOHbie CBOKWCTBA.
Knaccudukanus nununos. Tpurnuuepunsl, dochomunuabl, BOCKH, CTepoubl. buonoruueckue
byakuun JuanuaoB. OOIIME CBOHCTBA OWOJOTHYECKUX MeMOpaH — TEKY4eCTh, CIHOCOOHOCTh K
camo3aMblKaHMIO, mnoaynpoHunaemocts. HyxnennoBbie xkucnorel. JHK wun PHK. Crpoenue
HYKJICHMHOBBIX KuCHOT. Hyxneotuner. [lpunnmn kommiementapHoctu. IlpaBuno Yapradda.
Crpykrypa JJHK — nBoitnas crimpans. Mecronaxoxaenue u ouonorundeckue ¢ynknuu JJHK. Bugst
PHK. ®ynknuu PHK B kietke.

Crpoenue Mmosekynbel AT®. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonornueckue GpyHKINN
AT®. BoccraHoBieHHBIE NMEPEHOCUMKH, MX (QyHKIMH B KieTke. [pyrue Hykneoszuarpudocdars
(HT®). CexenupoBanue JJHK. MeToapl TEHOMUKH, TPAHCKPUTITOMUKH, TPOTEOMUKH. CTpyKTypHas
Ouosorusi: OWOXMMHYECKHEe U Ouo(duU3MUEeCKHe UCCIEOBaHMUs COCTaBa M MPOCTPAHCTBEHHOMN
CTPYKTYpbI OnoMosekyin. MoenupoBaHue CTPYKTYpbl B (YHKIUH OMOMOJEKYT M MX KOMIUIEKCOB.
KommnbroTepHslii n1u3aiiH M OpPraHMYECKUN CHUHTE3 OHMOMOJIEKYJ W WX HEMPUPOJHBIX aHAJOTOB.
Hemonctpauuu Iloprpersr: JI. Ilomunr, Jx. Yorcon, ®. Kpuk, M. Vunkuuc, P. ®panxnun, 0.
Conrep, C. Ilpy3unep. [Juarpammsbr: «PacmpeneneHue XUMHUYECKHUX DIEMEHTOB B HEXHUBOH
npupoier», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmuupl u cxemsl: «llepuonuyeckas Tabauna XUMHUYECKHUX 3JIEMEHTOB», «CTpOeHHE MOJIEKYIIbI
BO/IbI», «BelecTBa B cocTaBe opraHu3MoBy, «CTpoeHHe MOJIeKyibl Oenka», «CTpyKTypbl OeIKoBOM
MOJIeKyNb», «CTpoeHHne MOJIEKYJd YIrieBoJoB», «CTpoeHHEe MOJEKyNn IUNUAoB», «HykienHoBbIE
KHCIIOTBI», «CTpoenue Mosnekyinsl AT®y». O6opynoBaHue: XuMHAYECKast TOCy1a U 000PYyI0BaHHE.
JlaGopaTtopHas pabota «O0Hapyx)eHHEe OCIIKOB C TOMOIIHI0 KAYECTBEHHBIX PEaKIIU».

JlaGopatopHas pabota «lccnenoBaHne HYKJIEMHOBBIX KHCIIOT, BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHbIX
OpPraHU3MOB.

Tema 5. Ctpoenue u QyHKIMH KICTKH

Tunsl KJIETOK: syKapuoTHueckas U npokapuotudeckas. CTpykTypHO(YHKIMOHAIBHBIE 00pa30BaHUs
kieTku. CTpoeHre npokapuoTuueckoi kietku. Kierounas crenka Oakrepuil u apxeil. Oco6eHHOCTH
CTPOEHUs TeTepOoTpo(dHOIM U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MeCTO U poJib MPOKAapHUOT B
ouoneno3ax. CrpoeHne U (DYHKIMOHHUPOBAHME HYKAPHOTHUECKOM KieTku. IlmazmaTuueckas
MeMmOpaHa (ruasmanemma). CTpykTypa Mia3MaTuyeckoil mMemOpaHbl. TpaHCIOPT BEIIECTB uepe3
1a3MaTHYecKyr0o MeMmOpaHy: mnaccuBHbIM (quddys3us, obneru€éHHas nuddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIA aKTHBHBIA TpaHcnopt). [lomynponunaemMocts MeMOpanbl. Pabota
HATPHUIl-KaJIMeBOro Hacoca. DHJOIMTO3: MUHOLUTO3, (aromuro3. Dk3ouuTo3. KierouHas creHka.
CtpykTypa ¥ GyHKIIUHN KIETOYHON CTEHKU pacTeHuid, rpubos. Lluromnasma. Llurozons. Lurockener.
JBuxenne nurormiasmbl.  OpraHounabl  kieTkd. OJHOMEMOpaHHbIE  OpPraHOMAbI  KIIETKU:

sppomnazMatiueckas cetb (OIIC), ammapar ['onbmku, JIM30COMBI, MX CTpOEHHE M (DYHKIMH.



B3aumocBsi3b  OTHOMEMOpAHHBIX OpPraHouAOB KieTkH. CTpoeHHe TPaHyISIPHOTO PETHKYIyMa.
Mexanusm HampasiaeHusi OenkoB B OIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. I'nmagkuii (arpaHyssipHBIA) SHIOIIA3MAaTHYECKHH pPEeTHKYIyM. CekpeTopHas (GyHKIUS
anmapara ['onpmpxku. Moaudukanus 6enxoB B anmnapate ['onabmxu. CopTupoBka OETKOB B anmapare
INonmpxu. Tpancnopr BewlecTs B KieTKe. Bakyosnu pacturenbHbIX KieToK. Kiierounsiii cok. Typrop.
[TomyaBTOHOMHBIE OpPraHOMbl KJIETKH: MUTOXOHPUH, IUIacTUbl. [IporcxoxkneHre MUTOXOHIPUH U
miactua. Cumouorenes (K.C. MepexkoBckuit, JI. Maprynuc). Ctpoenue u GyHKIIMA MUATOXOHIPHIA
U miactua. llepBuuHble, BTOPUYHBIE W CIOXKHBIC IJIACTUABI (POTOCHHTE3UPYIOUIMX 3YKapHOT.
XJIOpOIIacThl, XPOMOILIACTHI, JICUKOIJIACTHI BBICIIMX PACTEHUMN.

HemembOpannbie opranouasl kietku CrtpoeHue M (PyHKIUH HeMEMOpaHHBIX OPraHOUJOB KIIETKH.
PuGocomel. [Ipomexyrounsie QumameHTsl. MuxkpodusaMeHTbl. AKTHHOBbIE MHUKPO(GUIAMEHTHI.
Mprmieunbie KJIETKH. AKTUHOBBIE KOMITOHEHTBI HEMBIIIEUHBIX KJIeTOK. MukpoTpyoouku. Kietounsrit
ueHTp. CTpoeHHe U JABMKEHUE KIYTUKOB U peCHUYEK. MHUKpOTpYOOUKH LUTOIIa3Mbl. LleHTprob.
benku, accouuupoBaHHble ¢ MUKpOQUIAMEHTAMH M MHUKPOTpyOoukamMu. MoTopHbie Genku. Smpo.
OO6onouka siyipa, XpOMaTHH, KapuoIIa3Ma, SIPBIIIKH, UX CTpoeHue U pyHKIUU. SnepHbIid OENKOBbIT
MaTtpukc. [IpocTpaHCTBEHHOE pACIONOKEHHE XPOMOCOM B HWHTEpGazHOM siape. DyXpoOMaTHH M
reTepoxXpoMaTuH. beaku XxpomaTuHa — TUCTOHBI. JluHAMUKa siepHOM 000I0YKH B MUTO3€E. S epHbIit
TpancnopT. Kiierounble BrmroueHus. CpaBHMUTENIbHAsE XapaKTEpUCTUKA KJIETOK JYKApUOT
(pactuTenbHOM, XUBOTHOM, TpuOHOW). JlemoncTpamuu Iloprpersr: K.C. MepexkoBckuit, JI.
Maprynuc. Tabnuinel u cxembl: «CTpoeHHE J3YKApUOTUYECKOW KIETKH», «CTpPOEHHUE KUBOTHOM
KIeTKn», «CTpoeHHe pacTUTENbHOU KieTKn», «CTpoeHue MUTOXOHApUM», «npo», «CrtpoeHue
MPOKAPHUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOMpENapaTrbl pPAacTUTENbHBIX, >XUBOTHBIX KJIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTtopHas paboTta «3ydeHue CTpoeHus KJIETOK Pa3IMUHbIX OPTaHU3MOBY.

[IpakTuueckas padota «3ydyeHre cBONCTB KJIETOYHOH MEMOpPaHBD».

JlaboparopHas pabota «lccrnenoBanue miazMonn3a U ASMIa3MOIu3a B PACTUTENBHBIX KIETKaX).
[IpakTuueckas pabora «M3yueHne IBUKEHUS [IUTOILUIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BeliecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AccuMWISIIMSL U JUCCUMMJISALMS — JIBE€ CTOPOHBI Merabonu3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpO(dHBIA. YUacTHe KHCIOpOAa B OOMEHHBIX IMpolieccax. JHEepreTuyeckoe
obOecrnieueHue kieTku: npepamieHue ATD B oOMeHHBIX Tporeccax. PepMEeHTATHBHBIA XapakTep
peakIuii KJIETOYHOTO MeTa0oJIn3Ma.

®depMeHTHI, UX CTPOCHHE, CBOMCTBA U MeXxaHu3M jeicTBusi. KopepmenTsl. Otaudns GepMeHTOB OT

HCOPTaHNYCCKUX KATAJIU3aTOPOB. BCHKI/I-aKTI/IBaTOpLI )51 6CJIKI/II/IHFI/I6I/ITOpBI. 3aBHCHMOCTD CKOpPOCTH



(epMEHTATUBHBIX PEAKIUN OT Pa3IUYHBIX (akTOpoB. [IepBUYHBIN CHHTE3 OPraHNYECKUX BEIIECTB B
kieTke. PoTocuHTe3. AHOKCUTEHHBIM U OKCUTEeHHBIN (hoTocHHTE3 y OakTepuii. CBeTOCOOHMparoIIne
IOUTMEHThl U IUIMEHThl PEakLMOHHOro LeHTpa. Poib XjoporuiactoB B mpouecce (OTOCHHTE3A.
CgeroBas u TeMHOBas (a3pl. Poronpixanue, C3-, C4- u CAM-tunsl Gpotocunresa. [IpogykTHBHOCTH
¢dorocunTe3a. BiusHue pa3nuyHbx (akTopoB Ha CKOPOCTh (poTOCHMHTE3a. 3HaueHHE (OTOCHHTE3A.
XemocuHTe3. PasHooOpa3ue  OpraHu3MOB-XEMOCHMHTETHKOB: HUTpUdUUUpyromue OakTepuw,
xKenez00aKkTepun, cepodakTepun, BOAOPOIHbIE OAKTepHH. 3HAYEHUE XEMOCUHTE3a.

AmnaspoOHble opranu3Mbl. Buabl 6poxenus. [IpoykTbl OpOKEHHS M UX HCIIOIb30BAaHHE YEIIOBEKOM.
AHa3po0OHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH U BO30yauTenu Oonesneil. A>poOHbIe
OpraHusMbl. OTanbl 3Heprerudyeckoro oOmena. IlogroroBurtenbHelii  3tan.  [nmukomus —
OECKHUCIOPOAHOE pacUIeIICHUE TJIOKO3bl. bHonorndyeckoe OKuCIEHUE, WM KJIETOYHOE JIbIXaHHUE.
Ponp muToxoHapuil B mporeccax Ouosiornyeckoro okuciaeHus. Luxinueckue peakuuu.
OxucnutensHoe GochopmmmpoBanre. JHEPrusi MEMOpaHHOTO TpajueHTa npotoHoB. CunTes ATO:
pabora nporoHHOoll AT®d-cunrassl. IlpeumymiectBa a’poOHOro mnyTu OOMEHa BEIIECTB IEpen
aHadpoOHBIM. D HEKTUBHOCTH SHEpreTuueckoro oomena. Jlemoncrpauuu Ioprperst: k. [lpuctin,
K.A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, 1. Murtuenn, I'.A. 3aBap3un. Tabnuibt
u cxembl: «DoTocuHTE3Y», «DHEpPreTHUecKnii oomMen», «buocunres Oenka», «CtpoeHue dhepmeHTay,
«XemocuHTe3». OOOpyaOBaHME: CBETOBOW MHUKPOCKOI, O0OpyHOBaHHME [yl TNPUTOTOBJIECHUS
IIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHas pabota «M3ydyeHne KaTaaUTHUECKON aKTUBHOCTU (PEPMEHTOB (Ha MpUMEpPEe aMUIa3bl
WJTU KaTajasbl)».

JlaGopatopHass pabota «l3yueHue ¢EpMEHTATUBHOIO pACIICIUICHHs IEepOKCcHIa BOAOPOAa B
pPacTUTEIbHBIX U JKUBOTHBIX KJIETKAX).

JIaGoparopHas paboTta «CpaBHEHHUE MPOLECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlabGopaTtopHnast pabota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacinencrBenHast nHpopManus U peaju3anus eé B KIeTKe

Peakuyu MarpuuHoro cusresa. [IpyHIMII KOMIIEMEHTApHOCTH B PEAKLMAX MAaTPUYHOIO CHHTE3A.
Peanuzanus HacnenctBeHHoi uHpopmaruu. ['eHeTmueckuil koj, ero cBoicTBa. TpaHCKpUIIUS —
MatpuuHblid cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJLIEIbHOCTD,
acumMeTpuyHocTh. Co3peBanne MmatpuuHblx PHK B sykapumormueckoit kierke. Hexkomupyromme
PHK

Tpancnsmus u e€ sransl. Yyactue tpancnopTHeix PHK B 6nocunTese Genka. YcnoBus 6uMocuHTE3a
oenka. KomupoBanme ammHOkuciaor. Pombs pubGocom B Omocuntese Oenka. CoBpeMEHHBIE
NPEJICTaBICHUs] O CTPOEHUHU reHoB. OpraHuzanus reHoMa Yy MPOKapHOT M dykKapuoT. Perymsamus

aKTUBHOCTH TeHOB Yy mpokapuotT. ['mmore3a omepona (®. XKakoO, XK. Mano). MonekymnspHbie



MEXaHU3MBbI SKCIPECCHH T€HOB Y 3yKapuoT. Poib XpoMaTHHa B peryisinuu paboTsl reHoB. Perynsius
0oOMeHHBIX TpoleccoB B kieTke. Kiietounslit romeoctas. Bupycsl — HekaeTouHble GOPMBI KU3HU U
obOnuratHeie nmapa3utbl. CTpoeHHE NMPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennsii mukn JIHK-conmepxkamux BupycoB, PHK-conmepkamux BupycoB, OakTepuodaros.
OOGparHas TpaHCKpUIMIIMUS, peBepTa3a, UHTErpasa.

BupycHbie 3a0osieBaHusi 4enoBeka, XUBOTHBIX, pacteHuid. CIINI], COVID-19, comumanbHbie U
MEIUITMHCKHUE MpoOsieMbl. buonHbopmaTrka: HHTETpalds U aHAIU3 OOJIBIIUX MacCUBOB («bigdatay)
CTPYKTYPHBIX ~ OMOJIOTMYECKHMX JaHHbIX. HaHoTexHojormu B  OHONOTMM W MEIUIIMHE.
[Iporpammupyemsbie pyHkunun 6eiakoB. CriocoObl JOCTaBKHU JIEKAPCTB.

Hemonctpammu Iloptpersr: H.K. Konwros, .M. MBanoBckuii. Tabmuiel u cxembl: «buocuHTE3
Oenkay, «I'enerndeckuit kony, «Bupyce», «baktepuodarm.

[IpakTuueckas pabora «Co3gaHnue MoJIEIN BUpyca»

Tema 8. ’/KuzHeHHBIH UK KIETKH

Knerounslii nuki, ero mepuoanl u perynsuus. Matepdaza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekaromux B uHTepdasze. IlogrotoBka kjeTku K JeneHuro.  [IpecuHTeTHuyeckuit
(MOCTMUTOTUYECKHUI), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEepUOJIbI
uHtepdasel. Matpuunbiii  cuares JIHK — perummkamus. Ilpuanumer  permkamuu — JIHK:
KOMILIEMEHTApHOCTb, IMOJTYKOHCEPBATUBHBIN CHHTE3, aHTUNAPAJIIEIIbHOCTh. MEeXaHNU3M peruiuKauu
JHK. Xpomocomsbl. CTpoeHre XpoMocoM. Teromepsl U TeromMepasza. XpOMOCOMHBIN HA0Op KIETKH —
KapuoTuIl. Jlumonansiil U rarionHeIN HA0Opbl XpoMocoM. ['omonornynsie XpoMocoMsl. [lonoBsie
xpoMocoMsl. [lenenue kineTku — MuTo3. CTaauu MHUTO3a U MPOUCXOJSAIIME B HUX MPOLECCHl. THIIBI
muto3a. Kapnokunes u nurokunes. bruonornueckoe 3Ha4eHHE MUTO3A.

Perynauus MuToTHYecKoro Iukia kieTku. IlporpamMmmupyemas kieroyHass THOeIb — amoITO3.
Knerounoe sapo, XpomMocombl, (yHKIMOHaNbHas TeHOMHMKAa. MexaHu3Mbl Mponudepanumy,
b depeHIMPOBKY, cTapeHus W rudenu kietok. «lludposas kierka» — OHOMHPOpPMaTHUYECKHE
Mozaenu (QyHKIMOHUpOBaHUS KieTku. JlemoHnctpanuu Tabmuiel w1 cxembl: <«OKH3HEHHBIH LUK
KJIETKNY, «Muto3», «Ctpoerune xpomocom», «Pemnukarus JJHK.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpomnpenapaTbl: «MHUTO3 B KJIETKax KOpEIIKa JIyKay.
JlaboparopHas padoTa «/3ydueHne XxpoMocoM Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHasi pabota «HabOmroneHue MHUTO3a B KJIETKaX KOHYMKA KOpelIKa Jiyka (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe pasznooOpaszue opranu3moB. OIHOKJIETOYHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIE
opranu3Mbl. OCOOEHHOCTH CTPOEHHS M JKU3HENEATENIbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.

BaKTepI/II/I, apxeu, OJHOKJICTOYHLIC FpI/I6BI, OJHOKJICTOYHBIC BOJOPOCIH, APYIrU€ MNPOTUCTHL.



Kononnansable opranusmel. B3auMocBs3b yacTeil MHOIOKJIETOUHOTO OpraHu3ma. TkaHM, opraHsl U
cucTteMbl opraioB. Opranusm Kak eguHoe nesoe. ['omeocras. Tkanu pacteHuil. TUIIBI paCTUTEIBHBIX
TKaHell: oOpa3zoBaTenbHas, MOKPOBHAas, IPOBOJALIAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH
CTpoeHus1, GYHKUIUN M pacIONIOKEHUsI TKaHeH B opraHax pacTeHui. TkaHu )KMBOTHBIX U YeJIOBEKA.
Tumbl KUBOTHBIX TKaHEW: SMUTENUANIbHAS, COCAMHUTENbHAsS, MblIIeyHas, HepBHast. OcoOeHHOCTH
CTpOEHHUs, (YHKUMH M pacloJIOKEHHs TKaHEeH B oOpraHax >KMBOTHBIX M uesioBeka. Oprassl.
BereraruBHble M IeHEpaTUBHBIC OpraHbl pacTeHHH. OpraHbl U CUCTEMBI OPraHOB >KMBOTHBIX MU
yenoBeka. @yHKIUU OpraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuid. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblii U BHyTpeHHHI ckeneT. CTpoeHUue U THUIIbl COSAUHEHHSI KOCTel. JIBUKeHHe
OpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OpPIaHU3MOB: aMEOOMIHOE, >KTYTUKOBOE, PECHUYHOE.
JIBuKeHMEe MHOTOKJIETOYHBIX pPACTEHUH: TPONU3MbI M HACTHM. JIBHKEHHE MHOIOKJIETOUHBIX
KUBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduiekc. CkenerHble MbIbl U Ux padora. [luranue
opranu3MoB. [loryomenue Boibl, YIIEKACIOrO ra3a ¥ MUHEPAJIbHBIX BEIECTB pacTeHusAMU. IIuranne
KUBOTHBIX. BHYTpPUIOJIOCTHOE M BHYTPUKIETOYHOE MHILEBapeHHe. [IuTaHMe I03BOHOYHBIX
KUBOTHBIX. OTIenbl nuuieBapuTeabHoro Tpakra. [lumeBapurenbHblie xenes3bl. [IumeBapurenpHas
cucreMa 4enoBeka. Jlpixanue opraHm3moB. Jlpixanue pactenuil. [[pixanue xuBOTHBIX. duddysus
ra3oB 4epe3 MOBEpXHOCTh KieTku. KoxHoe npixaHue. [lpixarenbHas moBepxHocTh. JKabepHoe u
NE€ro4yHOE IbIXxaHHe. JpIXaHue MMO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. DBOJIIOLUOHHOE YCIOKHEHUE
CTPOCHHsI JETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CHCTEMa 4eloBeKa. MexaHusm
BEHTWISILIMM JIETKUX Yy OTUI M MIeKonuTaroumx. Perymsmus asixanus. J[pixatesnbHble O0O0BEMBI.
TpaHcnopT BellecTB y OpraHM3MoOB. TpPaHCIOPTHBIE CHUCTEMBI pacTeHHMH. TpaHCHopT BemlecTB y
XKUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHasi cuctema M03BOHOUYHBIX JKUBOTHBIX U
yenoBeka. CepJue, KpOBEHOCHblE cocyabl M KpoBb. Kpyrn kpoBooOpaiieHHs. DBOJIIOLUOHHBIE
YCIIO’)KHEHHUSI CTPOEHMsSI KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
peryJsnus.

Beigenenue y opranusmoB. Beinenenue y pacteHuil. Beinenenune y >kuBOTHBIX. COKpaTHTENBHBIE
Bakyosd. Opranbsl BblieneHus. OuiabTpaiys, ceKpeuus U oOpaTHOE BCACBIBAHHWE KaK MEXaHHU3MbI
paboTel opraHoB BbleneHUs. CBs3b MOJOCTH Telda ¢ KPOBEHOCHON M BBIIEIUTENBHOM CHCTEMaMH.
Boigenenue y mo3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. [louku. CtpoeHue u (yHKIHMOHHPOBAHHE
HeppoHna. OOpazoBaHME MOYM Yy UEJIOBEKa. 3alUTa Yy OPraHU3MOB. 3alllUTa y OJHOKJIETOUYHBIX
opranu3MoB. Criopel OakTepuid M IIMCTHI NPOCTEHIIMX. 3alllMTa Y MHOTOKJIETOYHBIX DPAaCTCHHUH.
Kyrukyna. CpencrBa macCUBHOM U XMMHUYECKOM 3amUThl. @UTOHIMABI. 3alUTa Y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI M UX NMPOU3BOJAHBIE. 3amuTa opraHu3zMa ot Oosie3Heil. IMMyHHas cucrema

yergoBeka. KieToyHbli W ryMopanbHbIi UMMYHHTET. Bpoxaéuuelii u  npuoOpeTEéHHBII



cneunduyecknii UMMyHHUTET. Teopus KiIOHaIbHO-ceneKkTUBHOro mMmmynurera (II. Dpmux, ®.M.
bepuer, C. ToneraBa). BocnanuTtenbHbie OTBETHI OPraHU3MOB. Poiib BpOXAEHHOTO MMMYHHUTETA B
pPa3BUTUU CUCTEMHBIX 3a0oJieBaHUM. Pa3ipakuMoCTh U peryssiusi y opranu3smMoB. Pa3apaxumocts y
OJIHOKJIETOYHBIX OpraHu3moB. Takcucel. Pasznpaxumocts U perymsuus y pacteHuil. PocroBbie
BEIIECTBA M WX 3HayeHue. HepBHas cuctema u peduieKTopHas peryisinusi y >KMBOTHBIX. HepBHas
cucrteMa M €€ OTAENbl. DBOJIOLUOHHOE YCIOXHEHUE CTPOCHHS HEPBHOM CHCTEMBI y JKUBOTHBIX.
OTtaensl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pednexropnas ayra. besycnoBHsie
U ycIoBHBIE pediekchl. ['yMopanbHas peryssius U SHAOKPUHHAS CHCTEMa KUBOTHBIX M YEJIOBEKA.
JKenessl 3HIOKPUHHOM CHCTEMBI U MX TOPMOHBI. JleliCcTBUE TNOPMOHOB. B3auMOCBSA3b HEPBHOM U
SHAOKPUHHOM cucteM. ['unorasamo-runodusapHas cucTema.

Hemonctpanuu Iloptper: W.II. IlaBmoB. Tabmumbl u cxembl: «OTHOKJIETOYHBIE BOIOPOCIIHY,
«MHorokeTouHble Bojgopocin», «bakrepun», «lIpocreiimme», «OpraHbl IIBETKOBBIX pPacTEHHID,
«CuctemMbl OpraHoOB I03BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOE€HHE HAaCEeKOMBIX», «TkaHu
pactenuii», «KopHeBbie cuctembl», «CTpoeHue credis», «CTpoeHne TUCTOBOM IIACTUHKNY, «TKaHu
JKUBOTHBIX», «Ckener uenoBekay, «llumeBapurtenbHas cucrema», «KpoBeHOCHas cucreMay,
«/IpixarenpHas cucremay, «HepBHas cucremay, «Koxa», «MpblllieuHast cucremay, «BbiaenurenbHas
cucTema», « JHAOKpUHHAs cucrteMay, «CTpoeHHe MBIIIIEDY, « IMMyHUTET», «KHUILIEYHOIIOIOCTHBIEY,
«Cxema mNuUTaHUs pacTeHuil», «KpOBEHOCHbIE CHUCTEMBbI IO3BOHOYHBIX MUBOTHBIX», «CTpoeHue
ruapb», «CTpoeHue miuaHapun», «BHyTpeHHee CTpoeHHe N0XAEBOro 4epnsi», «HepBHas cucrema
priO», «HepBHas cucrema nsarymkn», «HepBHas cucrema mpecMbikaromuxcs», «HepBHas cucrema
nTuly, «HepBHas cucrema miiekonuraromux», «HepBHas cucrema yenoBekay, «Peduexcy.
OO0opynoBaHMe: CBETOBOM  MHUKPOCKOI, MHKpONpenapaTbl  OAHOKJIETOYHBIX  OpraHU3MOB,
MUKpOIIpenaparbl TKAHEW, PAaKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, WIJIOKOJKHX, *XUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUl, repOoapuu pacTeHHM pa3HBIX OTJIENIOB, BIa)KHbIE MpenapaThl
KUBOTHBIX, CKEJIEThl TMO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOUYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy/soBaHue AJis JEMOHCTpAllMM MOYBEHHOIO M BO3AYIIHOIO MUTAHUS PAacTEHUM, pacIlerJIeHUs
KpaxMasia U OeNKoB Moj JAeHCTBHEM (EepMEHTOB, 000OpyIOBaHHE Ul JEMOHCTPALMU OIBITOB IO
U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXAaTEIbHbBIX JBHKEHUN, MOJEIU I'OJIOBHOTO
MO3ra pPa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHas pabota «/3ydeHune TkaHel pacTeHUN».

JlaGopatopHas pabota «3yueHne TkaHel KUBOTHBIX).

JlaGopatopHas pabota «/3yueHne opraHoB IBETKOBOT'O PACTEHHSI.

Tema 10. Pa3mMHoOkeHHMe U pa3BUTHE OPTAHU3MOB

®opMBl pa3MHOXEHHS OpraHU3MOB: Oecrosoe (BKJIIOYAash BEreTaTHBHOE) W TI0JOBOE. Buibl

OecIoa0r0 PASMHOXCHUA: TMOYKOBAHUC, CIIOPYJIALUA, (I)paFMCHTaI_II/IH, KIIOHUPOBAHUC. ITonoBoe



pasMHoxeHue. IlonoBele kieTku, wnu ramersl. Meio3. Cragun meiios3a. [loBegenne XxpoMocoM B
Mmenoze. Kpoccunrosep. bruomornueckuii cMpIci Mel03a U MOJ0BOro npouecca. Meno3 u ero Mecto B
JKU3HEHHOM LIMKJIe opraHu3moB. [Ipensaponsiesoe pasButue. ['ametorenes y ;kuBoTHBIX. [1osioBbIe
xeie3bl. O0pazoBaHue U pa3BUTHE MOJIOBLIX KiIeTOK. Criepmarorenes u oorenes. CTpoeHHE MOJIOBBIX
kJIeToK. OIUIOAOTBOPEHHE U 3MOpPUOHAIBHOE PAa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
HapykHoe, BHyTpeHHee. IlapreHorenes. MunuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOIEHE3).
OMOpHoJIOrUsl — Hayka O Pa3BUTUM OpraHu3MoB. MopdoreHes — oaHa M3 INIAaBHBIX IpoOiIeM
smOpuonoruu. Konuenmus MmopporeHoB u Moaenu Mopdorenesa. Ctanuu sMOpHOreHe3a >KUBOTHBIX
(ma  npumepe  nsarymku).  pobmenme.  Tunbel  apobnenus.  JleTepMUHUpOBaHHOE U
HEeJIePMUHUpPOBaHHOe  Japobnenue. buactyna, Tunmbl  OGmactyn. OcoOeHHOCTH — ApoOJieHUs
MJIEKOIIMTAIONMX. 3apoJbllIeBble JHMCTKU (racTpyisiuus). 3akjajka OpraHOB U TKaHeW Wu3
3apOJIbIILIEBHIX JIMCTKOB. B3anMHOe BIMsSHUE 4yacTel pa3BUBAIOLIETOCs 3apojibliia (3MOpHOHANIbHAS
MHAYKLNS). 3aKIaJKa IUIaHa CTPOEHUS )KUBOTHOTO KaK pe3y/bTaT UEPAPXUUECKUX B3aUMOJICHCTBUI
reHoB. BiusiHue Ha 3MOpUOHAIbHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pasButue >xuBOoTHbIX. IlocTamMOpuoHanpHBI nepuon. Ilpsmoe M HempsiMmoe pa3BUTHE.
PazButne ¢ meramop¢o3oM y OECHO3BOHOYHBIX W TI03BOHOYHBIX >KMBOTHBIX. bHomormyeckoe
3Hau€HUE MPSAMOIO M HENPSMOIo pa3BUTHS, HUX PACIPOCTpaHEHHE B IMpupoae. Tumel pocra
KHUBOTHBIX. DaKTOphl pPEryyisluu pocTa KHUBOTHBIX M 4YenaoBeka. CTaguu MmocTIMOPHOHAIBLHOIO
pa3sBUTUS Yy XUBOTHBIX M 4enoBeka. llepuonbl oHTOreHesa dvenmoBeka. CrapeHHE U CMEPTh Kak
Ouosnorudeckue mpoueccsl. PazMHokeHne u pa3zButue pacteHuil. ['ameropur u cnopodur. Meiio3 B
YKU3HEHHOM IMKJIe pacTeHuil. OOpa3zoBaHue CIop B Mpolecce Meiio3a. ['aMmeToreHes y pacTeHui.
Omnog0TBOpPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIONOTBOPEHHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHMe U Pa3BUTHE CEMEHU. MeXaHM3Mbl PEryJisllud OHTOTeHe3a Yy PacTeHUH U
KUBOTHBIX.

Hemoncrpauun Iloprpersi: C.I'. HaBammn, X. [lInmeman. Tabmuuel u cxemsl: «BereratuBHoe
pa3MHOXXeHHe», «Tumbl  Oecrnonoro  pa3MHOXKEHHs», «Pa3MHOXXEHHE — XJIaMHJIOMOHAJbI»,
«Pa3MHOXeHHE JBrieHb», «Pa3MHOXeHHE TuIpe», «Meno3», «XpoMocoMbl», «lameroreHesy,
«CTpoeHHue SIMIEKIETKN U cCiepMaTo30uaa», «OCHOBHBIE CTa N OHTOTeHe3a», «lIpsimoe u Henpsamoe
pasButue», «Pa3zButne Malckoro xykay», «PazButue capaHum», «Pa3Butme JArymkun», «/[BoliHoe
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHHil», «CTpoeHHe CeMsSH OAHOIOJIBHBIX U JABYIOJbHBIX
pacTeHni», « KM3HEHHBI UK MOPCKOM KamycThl», «OKU3HEHHBIN LUK MXa», «KU3HEHHBIN LUKI
NAaNIOPOTHHKAY, «OKM3HEHHBIN LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MUKPOMpENnapaThl SIMIIEKIETOK U CIIepMaTO30UI0B, MOJEIH
«uKkn pa3BUTHSA JSATYILKH.

Ha6opaT0pHa;1 pa60Ta <<I/I3y‘-IeHI/IC CTPOCHUS IIOJIOBBIX KJICTOK Ha TOTOBBIX MHUKPOIIpCIIapaTraxm.



[IpakTuueckast pabora «BpIABICHHE MPU3HAKOB CXOACTBA 3apOJBIIICH MO3BOHOUHBIX >KUBOTHBIX).
JlaGopatopHas pabota «CTpoeHHEe OPraHOB Pa3MHOMXEHHUS BBICIIMX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hctopust craHOBIEHHS M pa3BUTHsS T€HETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne @pwusa, T.
Moprana. Ponp oredecTBeHHBIX Yu€HBIX B pa3BuTuu renetuku. Paborsr H.K. Kombrosa, H.W.
BaeunoBa, A.H. benozepckoro, I'.JI. Kapnewyenko, [0.A. ®umumuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKUE IIOHATHS U CUMBOJIBI. [ OMOJIOIMYHBIE XPOMOCOMBI, AJUIEJIbHBIE T'EHBI,
aJIbTCPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIM U PELECCUBHBINA IPU3HAK, TOMO3UI0Ta, I'€TEPO3UIOTa,
yycTas JIMHUA, TMOpUbl, TeHOTHM, (eHoTUun. OCHOBHBIE METOJbl I'€HETUKU: THOPUA0IOTNYECKUH,
LIUTOJIOTUYECKU, MOJIEKYJISIPHOT€HETUYECKHIA.

Hemounctpauuu [loptpets: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.1A. BaBunos,
A.H. benozepckuii, I'.JI. Kapnieuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

TaGnuupl u cxembl: «MeToabl TeHETUKW», «CXEMbI CKPEILIUBAHUS.

JlaGoparopHas pabota «/lpo3oduia kak 00BEKT FeHETUYECKUX UCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHaens — 3aK0H eJMHO00pa3us THOPHIOB TIEPBOTO
nokosieHus. [IpaBuno nomuHupoBanus. Bropoil 3axkoH MeHzens — 3aKOH pacIleIICHHs IPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTMOPHUIHOTO CKpeluBaHus. [ umores3a 4McToThl ramer.
AHanuzupytouiee ckpeniuBaHue. IIpomexyTouHblii xapakrep HacienoBaHus. Paciieruienue
MPU3HAKOB IIPU HEMOJIHOM TOMUHHpOBaHUM. JurnOpunnoe ckpemuBanue. Tpetuil 3akoH Menens —
3aKOH HE3aBUCHMOIO HAaCJeJOBaHUS TNPU3HAKOB. LlUTONMOrMYecKWe OCHOBBI JUTHMOPHIHOTO
ckpemBanud. CremieHHoe HacneqoBaHue mnpusHakoB. Paborsl T. Moprana. CuemnnieHHOe
HACJICIOBAHWE TIE€HOB, HApYLICHUE CLEIUIEHWS MEXKIy TIeHaMU. XpOMOCOMHas TEeOpHUsd
HacJieACTBeHHOCTU. ['eHeTrka mosia. XpOMOCOMHBIN MEXaHHM3M ONpeleNeHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M TeTeporaMeTHBIN I0J. I'eHeTHYecKass CTpyKTypa IMOJIOBBIX
xpoMmocoM. HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C IIOJOM. I'€HOTHIT Kak IEIOCTHAas CUCTEMA.
[InenioTponus — MHOYKECTBEHHOE IEHCTBHE IeHa. MHOXKECTBEHHBIN auienusM. B3aumonencrsue
Hea/uleNbHbIX TIeHoB. KommementapHocTh. Omnwucra3. [lonmmMepus. I'eHeTHueckwii  KOHTPOJIb
pPa3BUTHS PACTEHUH, KUBOTHBIX M YEJIOBEKA, a TakKe (PU3MOJIOTMUYECKUX IMPOLIECCOB, MOBEIEHUS U
KOTHUTHBHBIX (PyHKIMH. ['eHeTHueckne MexXaHW3Mbl CUMOMOIeHe3a, MEXaHU3Mbl B3aHMMOJECHCTBUS
«XO35IMH — TMAapa3uT» U «XO35IMH — MUKPOOMOM». ['eHeTHuYecKkre acheKThl KOHTPOJS U M3MEHEHUs
HaCJIEICTBEHHON MH(OpMaIlMU B IOKOJEHUX KJIETOK U OPraHU3MOB.

Hemonctpauuu [loptpetst: I'. Menaens, T. Mopran. Tabnuiel u cxemsl: «IlepBblit 1 BTOpOii 3aKOHBI

Mennensi», «Tperuit 3akoH Mennens», «AHanu3upyomee ckpemmuBanue», «Henonnoe



noMHHHUpOBaHME», «CIEIIEHHOE HaCeIOBaHHe MPU3HAKOB y nApo3oduibly, «['eHeTnka momay,
«Kapuotun wuyenoBeka», «Kapuotun npozodumnsi», «Kapuotun nTune», «MHOXKECTBEHHBIN
ajenu3my, «B3anmoielicTBE reHOBY.

Ob6opynoBaHue: MOJIENb AJISl IEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS
U DPAacIlCIUICHUs MPU3HAKOB, MOJENb Ui JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO HACIIECIOBaHUs
IIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMU CLEIUIEHHOI'O HAacle0BaHUs IPU3HAKOB, CBETOBOU
MUKPOCKOII, MUKpotipenapar: «/Ipo3zodunar.

[Ipaktuueckast padora «/3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEUIMBAHUS Yy JAPO30(HUIBIY.
[IpakTuyeckas pabora «M3ydyeHue pe3yapTaToB AUTHOPUIHOTO CKPEUIMBAHUS Y APO30(UIBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotumna u cpensl npu GopmupoBaHuu (penotuna. M3MEHUYMBOCTH MPU3HAKOB.
KauecTBeHHBIE W KOJIMYECTBEHHBbIE MPU3HAKU. BuIpl HM3MEHUMBOCTH: HEHACIEACTBEHHas U
Hacle[ICTBEHHAass.  MoaudukanuoHHas  HM3MEHYMBOCTh. Pomb  cpensl B (JOPMHPOBAHUHU
Monu(UKAIIMOHHOW u3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanuvoHHBIA psang U
BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MOAN(PUKAITMOHHON N3MEHYUBOCTH.
'enotunuueckas u3MeHUMBOCTh. CBONCTBA TEHOTUITMYECKOW N3MEHYUBOCTH. BUIbI FTEHOTUITMYECKOM
W3MCHUYMBOCTH: KOMOMHATHUBHAS, MyTalmoHHas. KoMOMHATHBHAS M3MEHYMBOCTh. MeEi03 U 1MOI0BOM
IPOILECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. Ponb KOMOMHATHBHON W3MEHYUBOCTH B
CO3JaHUM TEHETHYECKOTro pa3sHooOpasusi B Mpeenax OJHOro BuAa. MyTalMOHHAs U3MEHYHBOCTb.
Buasl myranuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBICE W WHAYIIUPOBAHHBIE MYTAIlUU.
Snepuple U nMTOonIazMaruueckue Mytanuu. CoMarhyeckwe U TIOJIOBble MyTarnuu. [IpudnHb
BO3HUKHOBEHUsI MyTauuid. MyrareHbl M HUX BJIMSHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOT'O IIpoliecca. 3aKOH TOMOJIOTMYECKMX PAIOB B HACIEACTBEHHONM W3MEHYMBOCTHU
(H.W. BaBunoB). BHesaepHass M3MEHYHBOCTh U HACIEACTBEHHOCTh. DMHUI€HETHKA M SIMUTCHOMUKA,
POJIb SMUTEHETUYECKUX (DAKTOPOB B HACIEAOBAHUU U U3MEHYMBOCTU (PEHOTUIMUYECKUX MPU3HAKOB Y
OpraHU3MOB.

Hemonctpanuu [oprpertsr: I'. ne @pus, B. Uoranncen, H.M. Bapunos. Tabnuub! u cxembl: «Buabl
U3MEHUYUBOCTHY», «MoaudukamuoHHas U3MEHYMBOCTH», «KOMOMHATUBHAsT  M3MEHUHMBOCTHY,
«Meito3», «OmiogoTBopeHue», «l eHeTnueckue 3a00JeBaHUSI YENOBEKa», «BUIbI MyTaruii.
O6opynoBaHue: *KUBble U repOapHble dK3EMIULSIphl KOMHATHBIX pacTeHUi, pucyHkH (doTorpadun)
JKUBOTHBIX C Pa3IUYHbIMU BUIAMH U3MEHYUBOCTH.

JlaboparopHass pabota «MccremoBaHue 3aKOHOMEpPHOCTEH MOIU(DUKAIIMOHHOW W3MEHUYHUBOCTH.
[TocTpoeHre BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

[TpakTruueckas padota «MyTaruu y 1po30¢uiasl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTnKa 4ejd0BeKa



Kapuorun denoBeka. MexyHapogHass mporpamMma HCCIEIOBaHUS TIeHOMa uejoBeka. MeTonabl
W3y4eHUsT TEHETHKH  4YEeJIOBEKa:  TCHEAJOTMYECKHH,  OJM3HENOBBbIH,  IIUTOTCHETHYCCKHUH,
MOMYJISIIUOHHO-CTATUCTUYECKUM,  MOJIEKYJIsIpHO-TeHEeTHYeCcKuid.  COBPEMEHHOE  OINpeesICHUE
TE€HOTHUIIA: MTOJHOTE€HOMHOE CEKBEHHPOBAHUE, '€HOTUIIMPOBAHUE, B TOM 4uciie ¢ nomombro TTIP-
ananmza. HacnmencrBennsle 3a0oyieBaHus denoBeka. | €HHbIE W XPOMOCOMHBIE OOJIE3HU YelIOBEKA.
bone3nn ¢ HacienCTBEHHOW NPEAPACHOJIOKEHHOCThIO. 3HAUYEHUE MEAUIMHCKON TEeHETUKH B
MPEAOTBPAIICHUH H JICUCHUM TEHETHYECKUX 3a00JIeBaHUMA 4YeloBeKa. MeIuKOreHETHIECKOe
KOHCYJIbTHpOBaHHUE. CTBOJIOBBIE KIIETKH.

[ToHsITHE «TE€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThI MCCIEAOBaHUN B 00JaCTH peJaKTUPOBAHUS
T€HOMa U CTBOJIOBBIX KJIETOK. I'eHeTnueckue (pakTopbl MOBHIIIICHHOW YyBCTBUTEIBHOCTH YEJIOBEKA K
buznYeCKOMY U XUMUYECKOMY 3arps3HEHHUIO OKPY>KaIOIIEH Cpebl.

I'enernueckas npenpacnoioKEHHOCTh YEJIOBEKA K MaTOJIOTHUSM.

Hemonctpauun Tabmuusl u cxembl: «Kapuotun uenoBeka», «MeTolbl H3Y4E€HUS TI'€HETUKU
yejioBekay, «I 'eHeTnueckue 3a001eBaHUs YETI0OBEKAY.

[TpakTrueckas padota «CoCTaBJICHHUE U aHAJIU3 POJAOCIOBHOM.

Tema 15. Cenexuusi opraHu3mMoB

Jomectukanusa u cenekuus. 3apokKIeHHE celeKuuu U goMmectukauuu. Yuenue H.M. BaBunoa o
[leHTpax NPOUCXOXKIEHHS U MHOT000Opa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenmekuuu B CO3/aHUU
COPTOB pAacTeHUN W MOPOJ XKUBOTHbIX. COpT, Mmopojaa, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacieacTBeHHOM n3MeHnurnBoctd H.M. BaBumoBa, ero 3HaueHue st CeJIeKIMOHHON paboThl. MeTob
CEJIGKIIMOHHOM  paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM M HMHAMBUIYaJIbHBIA. OTarbl
KOMOHMHAIIMOHHOW cenekuu. VcnbITanue mpou3BoauTeNel Mo moToMcTBy. OTOOp MO TeHOTHUITY C
MOMOIIbIO OIEHKH (DEHOTHUIa TMOTOMCTBA W OTOOp MO TeHoTuny c¢ momomblo ananusa JIHK.
HckyccTBeHHBI MyTareHe3 Kak METOJl CENEKIHOHHOW paboThl. PaauanvoHHBIA M XUMHYECKUIN
MyTareHe3 Kak UCTOYHUK MYTAIlui y KyJIbTYpHBIX (OpM opraHu3MoB. Vcmonap30BaHHE T€HOMHOTO
penakTupoBaHus U MeToJ0B pekoMmOuHaHTHBIX JIHK mist momyuenuss mcxomHoro marepuana st
CEJEKIINH.

[Monydenue nmonumnonnoB. BHyTpuBHa0oBas rudpuansaius. bau3kopoICTBEHHOE CKpelIMBaHUE, UIIH
uHOpuauHT. HepoacTBeHHOE CKpenMBaHWe, WIM ayTOpuauHT. ['eTepo3uc W €ero NPHYUHEI.
Hcnonp3oBanue rerepo3uca B cenekiuu. OtnanéuHas rubpumamsanus. [Ipeomonenue Oecruionus
MEXBHUIOBBIX THOPUIOB. J[OCTHIXKEHUS CENEKINH PACTEHUH U KUBOTHBIX. «3elEHAst PEBOIOIUS.
CoxpaHeHHe U U3yUEHHE TeHETHYECKUX PECYPCOB KYIbTYPHBIX PACTCHUN M UX AUKUX POAUYEH IS
CO37IaHUsI HOBBIX COPTOB U THOPUJIOB CEIHCKOXO3SHCTBEHHBIX KYIBTYP.

N3ydenune, coxpaHEHHE U YIPABICHUE T'E€HETHYECKUMH PECypcaMy CEIbCKOXO3SMCTBEHHBIX U

IMPOMBICJIOBBIX JKMBOTHBIX B HECIAX YIYUHICHUS CYHICCTBYIOIUX W CO3aHUA HOBBIX ITOPO/, JIMHUM U



KpPOCCOB, B TOM YHCJI€ C IPUMEHEHUEM COBPEMEHHBIX METO/I0B HAyYHBIX MCCIIEIOBAHUM, MEPETOBBIX
UJEN U NEePCIIEKTUBHBIX TEXHOJIOTH.

Hemouctpanuu [loptpetsi: H.W. Basunos, U.B. Muuypun, I'.J]. Kapneuenko, ILII. JIykbsiHeHKoO,
Bb.JI. Acraypos, H. bopinoyr, JI.K. bensies.

Tabmuiel U cxeMbl: «L[eHTpBI MPOUCXOXKIECHUS ¥ MHOTO0Opa3usl KyJIbTYPHBIX PacTeHUN», «3aKoH
TOMOJIOTMUECKUX PSOB B HACIEICTBEHHOW H3MEHUYHUBOCTH», «MeToasl cenekuuny», «OTaanéHHas
rubpuauzanusy, «MyTtareHes».

JIaboparopHast pabora «/3y4eHrne COpTOB KYJIbTYPHBIX PACTEHUH U MOPOJ] JOMAIIHUX KUBOTHBIX).
JlaboparopHas paboTa «/3ydeHrne METOJOB CENCKIIUN PACTEHUI.

[TpakTuueckas padora «IIpuBHBKa pacTeHU».

Okckypeusi «OCHOBHBIE METOJBI W JOCTMDKEHHS CEJNEKIMM pAacTeHWi W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENBbHBIA YYacTOK, B TEIUIMYHOE

XO035I1ICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrHsI U CHHTeTHYeCKasi 0M0JI0THsA

OOBbeKTbl, UCHOJb3yeMblEe B OHOTEXHOJIOIMHM, — KIETOYHbIE M TKAHEBBIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HX XapaKTEePUCTHKA. TpaauinoHHass OMOTEXHOIOTHS: XJIeOomnedeHne, MmoryueHne
KHUCIIOMOJIOYHBIX ~ MPOJYKTOB,  BUHOJenue.  MukpoOuosornueckuii  cuHre3.  OOBEKTHI
MHUKpOOHONornyeckux TexHosnorui. [IponsBoacTtBo Gesika, aMMHOKUCIOT U BUTaMuHOB. Co3aaHue
TEXHOJIOTMI M WMHCTPYMEHTOB LIEJICHAIIPABICHHOTO M3MEHEHHS M KOHCTPYMPOBAHUS T'€HOMOB C
LIEJIbI0 TMOJTYYEHUsI OPraHW3MOB M MX KOMIIOHEHTOB, COJAEPIKAIIUMX HE BCTPEUANOIIHECS B NMPUPOJE
O6uocuHTeTHueckue nmyTu. Kierounast nHxeHepus.

Metoabl KynbTypbl KIETOK M TKaHell pacreHuil u >kuBOTHBIX. KpuoGanku. Comarmueckas
ruOpuau3anys 1 comMaTUYeckuii smOprorenes. Mcrnonb30BaHue ramjiouioB B CEIEKIMM PACTCHUM.
[TonyuyeHne MOHOKIOHAJIBHBIX aHTUTEN. VCHOIb30BaHME MOHOKJIOHAJIBHBIX W IOJMKIOHAIBHBIX
aHTUTEN B MeaunuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpyKIus SHLEKIETOK H
KJIOHUPOBAHUE >KUBOTHBIX. METOA TpaHCIIaHTAalUU sAaep KJIETOK. TeXHOJIOrMH O340pOBJICHHUS,
KYJIbTUBUPOBAaHUS M MUKPOKIOHAJIBHOIO DPAa3MHOXKEHUS  CEIbCKOXO3AMCTBEHHBIX  KYJBTYD.
XpOMOCOMHAsi W TEHHas WHXXEHepus. VICKyCCTBEHHBII CHHTE3 TI€Ha M KOHCTPYMPOBAHHE
pexomOunantHeix JIHK. Co3ganue TpaHCTeHHBIX OpraHu3MoB. JlocTHXKEHHST U TepCHeKTUBbI
XPOMOCOMHOW M T€HHON MHXEHEPHU. DKOJIOTUYECKUE U ATHYECKHE MPOOIeMbl TeHHON MHKEHEPHH.
Menununckue 6norexHonoruu. [loctrenomuas mudposas meaununa. [TIP-n1uarnoctuka.
MeTabonoMHBIN aHaIN3, TEHOLEHTPUUYECKUI aHaU3 MPOTeOMa YeloBeKa JJISi OLIEHKH COCTOSIHHS
ero 3710poBbs. Mcnonabp3oBaHue cTBOIOBBIX KileTOK. TaprerHas Ttepamnus paka. 3D-0nonnxeHepus s

p8.3pa6OTKI/I (I)YHI[&MCHT&JILHLIX OCHOB MCIHMIIMHCKHX TCXHOJIOT Hﬁ, CO3JaHUS KOMIUIEKCHBIX TKaHEH



COYETAaHUEM TEXHOJOTHH TPEXMEPHOro OMONMPUHTHHra M ckapQoinuHra JUIsl peuieHds 3aaad
NEPCOHAIN3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIUH C LIEIbI0 00ecreueHus] KOMOMHUPOBAHHOM 3alllUThl OT BO30OyaUTENeH
OPBHU, ycraHoBieHHEe MOJIEKYJISPHBIX MexaHU3MoB (yHkuuoHupoBanuss PHK-conepxxamix
BHPYCOB, BBI3BIBAIOIINX 0CO0O0 ONaCHbIE 3a00JI€BAaHNUS YEIOBEKA U JKUBOTHBIX.

Hemonctpauun Tabmunsl u cxembl: «/cnoiab3oBaHME MHMKPOOPraHM3MOB B IIPOMBILIUIEHHOM
npousBojacTBey, «Kietounas wunxeHepusi», «['eHHas uHxeHepus». JlaboparopHas pabora
«M3yyenne 00beKTOB OMOTEXHOIOTUI.

[IpakTuyeckas padora «IlomyueHre MOJTOYHOKHUCIBIX MTPOIYKTOBY.

Okckypeusi  «buorexHonorus — BaKHeHIIas NPOM3BOAMTENbHAs CHJIA COBPEMEHHOCTH (Ha

OHMOTEXHOJIOTHIECKOE HpOI/I3BO,Z[CTBO)».

Tema 1. 3apo:kienue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNH B 0M0JI0THHI

OpomonuonHas teopus Y. [lapsuna. [Ipennocsiiky BO3HUKHOBEHU JapBUHU3MA. JKU3Hb U Hay4yHas
nestenbHocTh Y. [lapBuna. J[Bwxkymme cuibl sBomonuu BuigoB mno Y. JlapBuHy (BbICOKas
MHTCHCUBHOCTh  Pa3MHOKEHHUS OpraHM3MOB, HAacJE€JCTBEHHAas WM3MEHYMBOCTh, OOpnOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH M HCKYCCTBEHHBIH 0TOOpP). OdopMieHne CHHTETUYECKOH TEOpHUH
spomonun  (CTD). HeilitpanbHas Teopus sBomonuu. CoBpeMEHHas 3BOJIIOLUOHHAS OHOJIOIHUS.
3HayeHUe HBOJIOLMOHHOM Teopun B (HOPMUPOBAHMM €CTECTBEHHO-HAYYHOH KapTUHBI MUDA.
Hemonctpauuu [Moptpets: Apuctrorens, K. JIunnei, XK.b. Jlamapk, 3.0K. Cent-Unep, K. Krosse, Y.
Hapsun, C.C. YUerBepukon, N.1. HImansrayzen, J>x. Xonnein, J1.K. benses.

Tabnuue! u cxemsl: «Cucrema xuBoit npupozs! (o K. Jlunuero)y, «JlecTHuia xuUBBIX cylecTB (110
Jlamapky)», «MexaHu3M (popMupoBaHUs PUCTIOCOOIEHHUH Y pacTeHUH U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapupyra mytemectsus Y. lapsunay», «Haxoaku Y. Hapsunay», «®opmbl 60pb0BI 32
cymectBoBanue», «Ilopoasl romybeit», «MHoroodpasue KyiabTypHBIX (hopMm KamycTbl», «I[lopombl
JTIOMAITHUX >KUBOTHBIX», «Cxema oOpazoBanusi HOBbIX BuIoB (mo Y. J[lapBuny)», «Cxema
COOTHOILIEHUS JBWXKYIIUMX CHJI JBOJIOLMN», «OCHOBHBIE IIOJIOKEHHUSI CHUHTETHYECKON TEOpUu
SBOJIIOLIAN.

Tema 2. MuKpo3BoJIIOLUS U €€ pe3yJibTaThl

[TonymAnms kak 31aeMeHTapHas eIUHHIA SBOIONHA. COBpEMEHHBIE METO/IBI OLICHKH T€HETHYECKOTO
pa3sHOOOpa3ust U CTPYKTYphl Monyssiuuid. V3meHenue reHooHIa MOMYNSALIUM KaK 3JIeMEHTapHOe
HBOJIIOIIMOHHOE sIBJICHME. 3aKoH reHerndyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra.
DneMeHTapHbIe (aKTOPhI (IBYKYIIIUE CHIIBI) dBOJONHMH. MyTannoHHBIN Tiporecc. KomOmHaTHBHAS
U3MEHYUBOCTh. Jlpeiid TreHoB — ciydailHble HEHaNpaBi€HHbIE HM3MEHEHHUS YacToT ajjened B

nonynsusax. Oddekr ocHoBatens. Dpdexr OyThIOYHOro ropisimka. CHUKEHHE TeHEeTHYECKOTro



pa3HooOpa3us: npuuuHbl U cinencteud. [Ipossiuenue s¢dekra npeiida reHoB B OONBIIMX U MaNbIX
nomymsiuusix. Murpauuu. M3onauua  nomynsuwmii:  reorpaduueckas  (IIPOCTpaHCTBEHHAs),
Oouostornyeckas (pernpoayKTUuBHas).

EcrecTBeHHbI 0TOOp — HampaBistomuid ¢axTop sBoitoruu. DopMbl ecTecTBEHHOro oTdopa:
JBIDKYIIUH, CTAOMIU3UPYIOIINHI, pa3phIBatoNui (qu3pyntuBHbIii). [lonoBoit or6op. BosHukHoBeHHE
U DBOJIIOLUS COLIMATIBHOTO MOBEACHUS KUBOTHBIX. [IpHCIIOCO0IEHHOCTh OPraHu3MOB KaK pe3ysbTar
MUKpPO3BOJIOIMU. Bo3HUWKHOBeHHE  mpHcnocoOiIeHuit y  opraHu3moB. ApoMopdosbl U
uanoanantauuu. [pumepsr npucnocoOnenuii y opraHu3zmMoB: Mopdonorudeckue, Gru3nonorndeckue,
Onoxummuueckue, nopeneHdeckue. OTHOCUTEIBLHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kxputepuu u ctpykrypa. BunooOpa3zoBanue Kak pe3ynbTaT MUKpPO3BOIOUUU. M3omsmus —
KItoueBoil  (pakTop BumooOpazoBanus. I[lytm u cmocoObl BuAO0Opa30BaHUS: aAIOMATPUYECKOE
(reorpadudueckoe), CHUMIIATPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (ITOJIUILIIOUIU3AIHS,
ruOpumu3anys). JmuTenbHOCTb YBOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl pOpMHUPOBAHUSL OMOIOTHYECKOTO pa3HooOpasusa. Ponb 3BOMIONMOHHON OHONIOTHMU B
pa3paboTKe Hay4YHBIX METOIOB COXpaHEHUs OHopa3zHooOpaszus. MUKPOIBOIIONUS U KOIBOJIOLUS
Napa3uTOB M WX X035€B. MexaHn3Mbl (POPMHUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEH.

Hemonctpauuu Iloptpersi: C.C. UerBepuko, D. Maiip. Tabmuiupsl u cxembl: «MyTalmoHHas
U3MEHUYMBOCTbY, «llomynauroHnHas cTpykrypa Buaa», «(CxeMa MNposBICHUsS 3aKkoHA Xapau—
Baitn6epray», «J/IBuxkyiue CUIIBI 3BOIIONUNY, «IKOJOTHYECKAs U3OJSAIUS MOMYJISIUNA CEBaHCKOMN
dopenn», «l'eorpapuueckass H30JALUS JUCTBEHHMIIBI CHOMPCKONM M JIMCTBEHHUIBI AaypCKOW»,
«[lonynaunOHHBIE BOJHBI YHUCIECHHOCTH XHUIIHMKOB U JKEPTB», «(CXeMa NEHCTBUS €CTECTBEHHOTO
orbopa», «DopMbel O0pbOBI 3a cymecTBoBaHue», «MHaycTpuanpHbll MenaHu3M», <«KuBble
uckonaemsle», «IIOKpOBUTENbCTBEHHAs OKpacka JKUBOTHBIX», «lIpenynpexnaromas okpacka
KUBOTHBIX», «®Pusznonoruueckue agantanum», <«lIlpucnocobieHHOCTh OpraHu3smMoB U €€
OTHOCUTENBbHOCTBY, «Kputepun Buna», «BunpiBoiinukn», «CTpykTypa BHIAa B TNPUPOIEH,
«Crnioco0sl  Bu00OpazoBaHus», «l'eorpapuueckoe BHI000pa3oBaHME TPEX BUIOB JIAHABIILIEH,
«DKOJIOTHUECKOE BHUA000pa3oBaHMe BUAOB cHHUIY, «llomummonasl pacrenuity, «KamycTHo-
peAeYHBI THOPUI.

Ob6opynoBanue: repdapun pacTeHUl, KOJUIEKIIMA HACEKOMBIX, Uydesa MTULl U 3Bepell ¢ MpuMepaMu
pa3IMYHBIX MPUCIIOCOOTICHUH, YyUesia NTUI] U 3Bepell pa3HbIX BUIOB, repOapuu pacTeHHH OIM3KHX
BUJIOB, 00pa30BaBIINXCS PA3IUYHBIMU CLIOCOOAMH.

JlaGopaTtopHast pabota «BpIsiBIIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BHIaY.

JlabopaTtopHas paborta «IIpucnocoGneHus opraHu3MOB M MX OTHOCHTENIbHAS I1eIeCO00Pa3HOCTHY.

JlaGopatopHas paboTta «CpaBHEHUE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.



Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Mertonpl u3ydeHuss Makpos3Bosrouuu. [laneoHTonorndyeckue MeETOAbI M3YYEHHUS SBOJIOLMU.
[lepexonnbie ¢opmbl U (uUIOreHeTHYeCKue psiibl OpraHu3MoB. buoreorpaduueckue MeToabl
u3yueHus somonuu. CpaBHenue ¢Guopbl U ¢dayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue
obmactn 3emau. BuABI-OHAEMUKM M PENMKTBL.  OMOpPHOJOTMYECKHE M CPaBHUTEIBHO-
MOP(OJIOrHUECKUE METOAbI U3YUEHHsI IBOTIONMHU. ['eHeTHuecKne MeXaHu3Mbl 3BOJIIOLIUU OHTOTeHE3a
U TIOSIBJIEHUS BOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE U aHAJIOTUYHBIE OpraHbl. PynnMeHTapHble
Opranbl M aTaBU3Mbl. MOJEKYISIpHO-TEHETHUECKUE, OMOXMMUYECKHE UM MaTEeMaTUYECKHE METOJIbI
U3y4eHHsl 3BOMONMHU. ['oMonornunbie reHsl. COBpEMEHHBIE METO/IbI TOCTPOSHHS (PHIIOTEHETUYECKUX
JIepeBbEB. XPOMOCOMHBIE MYyTallMM M 3BOJIOLMS TeéHOMOB. OOILIue 3aKOHOMEPHOCTH (IIpaBHIIA)
sBomonuu. [lpuHumn cmens! ¢yHkuuil. HeoOGpatumocTs 3BOMIONUM. AJANTUBHAS pagualvs.
HepaBHOMEpHOCTH TEMIIOB 3BOIOLUH.

Hemonctpamuu [Toptpetsi: K.M. bap, A.O. Kopanesckuii, @. Mrosep, J. I'ekkenb. Tabmuisl u
cxeMbl: «DWIOreHeTUYEeCKHH  psJl  Jomaan», «ApPXEONTEpUKC», «3Bepo3yOble  sILIEpPbI»,
«Crerouedainsl», «Punnoputs», «CeMeHHble NAOPOTHUKN», «bruoreorpaduyeckue 30Hb 3eMim»,
«[peiid koHTHHEHTOBY, «PenuKTh», «HavanpHbie cTaquu SMOPUOHATIHLHOTO PA3BUTHUS TO3BOHOUHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE ¥  AHAJOTUYHbIE OpraHel», «PyIUMEHTHI», «ATaBU3MBIY,
«XpOMOCOMHbBIE HA0OpBI YeNOoBEKa M IIMMIIaH3e», «[JlaBHbIE HampaBiIeHMs 3BOJIOLUNY, «OOuue
3aKOHOMEPHOCTH IBOJIIOLIUH.

OO6opynoBaHue: KOJUICKIIMMU, TepOapuu, MYJSKH HCKOIAEMBIX OCTaTKOB OPTaHM3MOB, MYJISIKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.
Tema 4. IIponcxoxxaenue U pa3BuTHE JKU3HH HA 3emiie
HayuHble runorte3bl MPOUCXOXKIECHUS XKM3HM Ha 3emiie. AOHoreHes M maHcnepMus. JloHayuHble
IpPECTaBICHUs O 3apOXKJICHUM >KU3HU (KpealMoHH3M). I'Mmore3a MOCTOSHHOTO CaMO3apOsKICHUs
#u3HU U e€ omposepkeHue onbitamu ®. Penu, JI. Cnamnannanu, JI. Ilactepa. IIpoucxoxnenue
KU3HU UM acTpoOuosorusi. OCHOBHBIE OTalbl HEOpraHWYECKOW HBomronuu. [lmanerapHas
(reosornyeckast) BOJIOLUSA. XUMHUYECKasl BOJTIOLMSA. AOHMOreHHBIH CHHTE3 OpPraHMYECKUX BEIIEeCTB
u3 Heopranumueckux. OnbiT C. Muiutepa u I'. FOpu. OOpazoBaHue MOITUMEPOB U3 MOHOMEPOB.
Koanepsarnas runoreza A.M. Omnapuna, rumote3a mnepBuyHoro OynboHa Jx. XomjgeliHa,
reHetudeckas rumnore3a . Mémnepa. Pubo3umer (T. Yek) u runore3a «vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIIETKH.

Hcropus 3emin u Metonbl €€ uzyuenus. Mckonaemsle opraHM4ecKkue ocTaTku. I'eoxpoHonorus u eé
MeTopl. OTHOCHUTENbHAS M aOCONIIOTHASE Te0XpOoHOJIOrHs. ['eoXpoHoIoruueckas mKaga: 30Hbl, 3pBbl,
NEPUObI, STTOXH.

HavaneHbie 3Tanbl OpFaHquCKOﬁ 3poaouMu. IlosgBieHne U 3BOMIOIUS MEPBLIX KIJICTOK. 3BOJ’IIOI_II/I}I



Mmetaboau3ma. Bo3HHKHOBeHHE NepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHbBIE OHMOIUIEHKH Kak
aHaJIOT MepBhIX Ha 3emiie coobiiecTB. CTpoMaTonuthl. [IpokapruoThl U 3yKapHOTHL.

[Ipoucxoxnaenue dykapuor (cumOuoreHes).  DBOJIOLHUOHHOE  MPOMCXOXKJIEHUE  BHPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOUYHBIX  OpPraHU3MOB.  BO3HUKHOBEHHME  OCHOBHBIX  TpyMIl
MHOTOKJIETOYHBIX OpraHu3mMoB. OCHOBHBIE JTalbl 3BOJIOLUHM BBICHIUX pacTeHuil. OCHOBHbBIC
apomopho3bl pacteHuil. Beixon pactenumii Ha cyury. [losiBieHne cropoBbIX pacTEeHUIl U 3aBOEBaHUE
uMu cymn. CemeHHble pacTeHus. [IporucxoxaeHne HBETKOBbIX pACTEHUM.

OcCHOBHBIE ATamnbl 3BOJIONUU XKUBOTHOrO Mupa. OcCHOBHBIE apoMOpdo3bl KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUIIOB. [lepBbIe XOpOBBIC >KUBOTHBIC.
JKuznb B Boje. DBOIIOIMS MO3BOHOUYHBIX. [Ipoucxoxkaenue ampuouii u pentunuii. [IporcxoxaeHue
miekonuTaomux W nrtul. [lpuHnun kmrodeBoro apomopdoza. OcBoeHue OeCrO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KUBOTHBIMH CYIIIH.

PazButue xxu3HM Ha 3emiie 110 3paM U MEepUodaM: apXei, MPoTepo30H, Maaeo30i, Me3030H, KalHO30H.
OO01mas xapakTepucTHKa KIIMMaTa U Te0JOrHuecKux mpoueccoB. [losBneHne U paclBeT XapaKTePHBIX
OpraHu3MoOB. YTJeo0pa3oBaHue: €ro YCIOBUS U BIMSHUE Ha ra30BbId cocTaB aTMochepsl. MaccoBbie
BBIMUPAHUSI — YKOJIOTUYECKUE KPHU3UCHI TTpouuioro. [I[puunuHbl U CIEACTBUS MACCOBBIX BHIMHUPAHUM.
CoBpeMeHHBIN IKOJIOTUUECKHI KpU3HC, ero ocobenHoctu. [Ipobiema coxpaneHusi OnopaznooOpasus
Ha 3emiie. CoBpeMeHHasi cucTemMa opraHudeckoro mupa. [IpuHnumsl kiaccupukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

Hemonctpauuu [loptpets: ®@. Peau, JI. Cnannannanu, JI. Ilactep, U.U. Meunukos, A.U. Onapus,
Jx. Xonpgeitn, I'. Mémnep, C. Munnep, I'. FOpu. Tabmumsl u cxembl: «Cxema ombita @. Penny,
«Cxema onsita JI. [Tactepa no u3yueHuo caMmo3apokIeHus ku3Hm», «Cxema onbita C. Munepa, I'.
Opu», «3OTanel Heoprauuveckoil Bomouny, «l'eoxpoHonornyeckas mkana», «HadanbHble Tansl
OpraHMYecKoi 3Bomonuny», «Cxema o0pa3oBaHMs JYKapHOT TyTéM cuMOuoreHesa», «Cucrema
XKUBOM  mpupoab», «CtpoeHue  Bupyca», «Apomopdo3bl  pacTeHui», «PuHHODUTHIY,
«OHOKJIETOUHBIE BOAOpOCIN», «MHOTOKIETOUHBIE Bojopociny, «Mxuy», «llamopoTHUKNY,
«I"onoceMeHHbIe pacTeHUs», «Opraibl IBETKOBBIX pACTEHUI», «CXemMa pa3BUTHS KUBOTHOTO MUPay,
«Apomopdo3sl  KUBOTHBIXY», «lIpocteitmue», «Kumeunononoctueiey, «llmockue depBuy,
«YneHucToHorme, «PBIOEIY, «3eMHOBOIHEICY, «IIpecMbIikaromuecs», «I I,
«Muekonuraronue», «Pa3BuTHe XKHW3HU B apXeuckoil spe», «Pa3BUTHE XKM3HU B NMPOTEPO30UCKOU
aper», «Pa3BuTHe )KU3HU B MAJEO30MCKON 3pey, «Pa3BuTne Ku3HU B ME3030MCKOM apey, «Pa3zButue
JKU3HU B KalHO30MCKOM 3pey, «COBpeMEHHask CUCTEMa OPTaHUYECKOTO MUPay.

OGopynoBanue: repbapuu pPACTCHUM pPa3IUYHBIX OT/ACNIOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
npenaparbl JKUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIUH WIJIOKOXKHUX, CKEJIETHl TMO3BOHOYHBIX

JKUBOTHBIX, 9y4dCjia IITUL U 3Bepel71, KOJIJICKIIMH OKaMCHCHOCTGﬁ, MOJIC3HBIX HMCKOIACMBbIX, MYIISTKU



OpPraHMYECKUX OCTATKOB OPTaHNU3MOB.
Bupryansnas maboparopHas pabora «MoaenupoBaHnue onbiToB Mwuiuiepa—tOpu 1o wu3ydeHuro
abMOreHHOIr0 CUHTEe3a OPraHNYECKUX COCTUHEHUH B IEPBUUHON aTMOChepey.

JIaGoparophas pabota «/3ydeHne 1 onrcaHnue HCKOMaeMbIX OCTAaTKOB JPEBHUX OPTaHU3MOBY.
[Ipaktuueckass pabora «3yueHne 0COOEHHOCTEH CTPOCHHS PACTEHUN PpaA3HBIX OTIEIOBY.
[Tpaktuyeckas pabora «M3yueHne ocOOEHHOCTEN CTPOEHUS T03BOHOYHBIX )KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue yel0BeKa — AaHTPONOreHe3
Paspensl m 3amaun antpomnonorur. Metonabl aHTpononorud. CTaHOBIEHUE MNPEICTABICHUN O
IIPOUCXOXK/IEHUN vesoBeka. Penurnosnelie Bo33peHus. CoBpeMeHHblE HaydyHble Teopuu. CXoncTBo
YEJIOBEKAa C JKUBOTHBIMH. CHCTEMAaTHYECKOE IOJOXKEHHE 4enoBeka. (CBHIETENbCTBA CXOJACTBA
YejloBeKa C JKMBOTHBIMHU: CPAaBHUTEIBHO-MOP(OJIOTHYEcKre, 3MOpHOIOruyeckue, (Gpusnonoro-
Oonoxumuueckue, nopeneHyeckue. OTanYMs yenoBeKka OT KUBOTHBIX. [IpsIMOX0XKIeHre U KOMILIEKC
CBA3aHHBIX C HMM HpHU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra M BTOPOH CHUTHAJIBHOH CHCTEMBI.
JBwxynme cuibl  (GakTopbl) aHTpONOreHesa: Ouosnoruyeckue, couuanbHble. COOTHOIIEHHE
OMOJIOTHYECKUX M COLMAIbHBIX (DAaKTOpOB B aHTpomnoreHese. OCHOBHBbIE CTaJMM aHTPOIOIEHE3a.
Pannue uenoBexkooOpa3Hble 00€3bsSHBI (IMPOKOHCYJBI) M PpaHHHE IOHTHABI — OOILIME TpenKu
YeJI0BEKOOOpa3HbIX 00€3bsSH M JIIOJEeH. ABCTPAIONUTEKHM — JIBYHOTHE Ipeaku roaeil. YemoBek
YMEJIbIii, IEPBBIE U3TOTOBIIEHUSA OpYIUi TpyAd. YenoBeKk NpsIMOXOIALINI U IEPBBIA BBIXOJ JIFOIEH 32
npenensl Appuku. Yenosek reiaensoeprckuii — oOmMA NpeoK HEeaHJepTalbCKOro YeJOBEKa U
YeJoBeKa pa3yMHOro. YenoBeK HeEaHAEPTAJIbCKUN KaK BHUJ JIIOJEH XOJOJHOro Kinmara. YemoBek
pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKHI YelIOBEK, OCBOEHHME KOHTHMHEHTOB 3a NpeleIaMu
Ad¢puku. [TaneoreneTnka u najaeoreHOMHUKA.

DBOJIIOLIMS COBPEMEHHOTO YesloBeka. EcTecTBeHHBIH 0TOOp B MOMYNIALUAX YelnoBeKa. MyTallMOHHbIH
nporiecc ¥ noiauMopdusM. IlomynsnuoHHble BOJHBI, JApeid reHoB, Mmurpauus u <«3pQexr
OCHOBaTeNs» B MOMYJSLUSAX COBPEMEHHOro 4esoBeka. YenoBeueckue pachl. lloHarue o pace.
bonbmme pacel:  eBponeoujHas  (€BpasuiicKas), aBCTpajiO-HETpOUAHAs  (PKBAaTOpUajbHAas),
MOHTOJIOM/IHAs (a3MaTckoaMepuKaHcKas). Bpems M myTu pacceneHusi 4ejaoBeKa [0 IUIAHETE.
EnuncTBo yenoBeueckux pac. Hayunast HecocToaTenbHOCTh pacu3mMa. [Ipucnoco6ieHHOCTh YyenoBeKa
K pa3sHbIM YCIIOBHUSIM OKpYy’Karoleil cpeabl. BnusiHue reorpaduueckoil cpeasl u aperida reHoB Ha
Mopdosornio W (PU3MONIOTHIO  YeNnoBeKa. MeEXIUCIUIUIMHAPHBIE METOABl B (PU3HUECKOU
(Omonoruueckoi)  aHTPOIMOJOTHH. OBOJIOIMOHHAS  AHTPOMNOJOTHS U MAJCOAHTPONOJIOTHS
YeJI0OBEUYECKUX MOMYJsAlUil. buoconuanbHble HCCIEAOBaHUA NPUPOABl uenoBeka. MccienoBanue
KODBOJIIOLIMY OMOJIOTHYECKOr0 U COLMAIBHOTO B YEJIOBEKE.

Hemonctpamuu [loptpersr: Y. Hapsun, JI. Jluku, f.4. Porunckuii, M.M. I'epacumoB. Tabmuier u

cXeMBl: «MeToasl AHTPOIIOJIOTUN Y, «"0n0BHOI MO3T YCJIO0BCKa», ((quOBCK006pa3HLIC O6CSB}IHLI»,



«Ckener 4eloBeKa M CKENeT IIuMIaH3e», «PyauMeHThl W aTaBU3MBDY, «JIBMXKYIIUE CHIIBI
AHTPOIIOT€HE3a», «DBOJIOLIMOHHOE JPEBO YEJIOBEKa», «ABCTpaJoONUTEK», «UenoBeK ymenblin»,
«Yenosek mnpsaMmoxondmui», «JleHncockuii uenoexk» «Heangepranbub», «KpoMaHbOHLBIY,
«IIpenku yenoBeka, «ITaIbl IBOJIOLMH YETIOBEKa», «Packl yenmoBekay.

O0opynoBaHue: MYJISDKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYpPhI IIPEJKOB YEJIOBEKA,
penponykiuu  (pororpaduu) KapTuH ¢ MHGPOJOTHYECKUMU H  OMOJEHCKHMMH  CIHOJKETaMH
MPOUCXOXKICHUSA uYeloBeKa, (ororpaguu HAXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKa, CKeleT
YeJIoBEKa, MOJIEe]b ueperna YeloBeKa M uepena LIMMIIaH3€, MOJENb KUCTH 4YEJIOBEKa U KHUCTU
HIMMIIaH3€, MOJEIU TOPCa MIPEIKOB YEJIOBEKA.

JlaboparopHas pabota «l3ydueHne OCOOEHHOCTEHl CTpPOEHHS CKEJeTa 4YeJIOBEKa, CBSA3aHHBIX C
MPSAMOXOXKICHUEM».

[IpakTuueckas padbora «3yueHne 3K0JI0rM4eCKUX aJanTalui 4eJI0BeKay

Tema 6. IKko0J10TUsI — HAYKA 0 B3aMMOOTHOLIEHUSIX OPTaHM3MOB U HAIOPTAaHU3MEHHBIX CHCTEM C
OKpY’KaKIIel cpeaou

3apoxkaeHue u pasButue skonoruu B Tpynax A. I'ymGompara, K.®. Pynbe, H.A. Cesepuona, O.
l'exkens, A. Tencnu, B.H. CykauéBa. Pa3znenst u 3agaun sxosioruu. CBsi3b HKOJIOTUU € APYTUMU
Haykamu. Metobl akosoruu. [loneBble HaOmOAeHUS. DKCOEPUMEHTHI B 3KOJOTUU: IPUPOJHBIE U
naboparopHblie. MoaenupoBaHue B SKOJOTHH. MOHUTOPHHI OKpYXalolled cpeabl: JOKaIbHBIMH,
pPErHOHANIBHBIN U TNI00aIbHBIA. 3HAUY€HUE SKOJIOTMUYECKUX 3HAHUU IS 4eloBeKa. DKOJOTHYecKoe
MHPOBO33PEHHE KAK OCHOBa CBSI3€i 4eEJIOBEYEeCTBA C MpUpoord. DOpMHUPOBAHUE 3KOJIOTHYECKOMN
KYJIbTYPbI M 9KOJIOTHUYECKOW TPaMOTHOCTH HACEJICHUSI.

Hemonctpauuu Ioptpetsr: A. I'ymbonbar, K.®. Pynse, H.A. CesepuioB, D. ['ekkenb, A. Tencnu,
B.H. Cykaués. Tabmuiust u cxembl: «Pa3mensl skojorum», «Meroabl skomorum», «Cxema
MOHUTOPUHTA OKPYKAIOIIEH CPEIbD».

JlaGopaTtopHast pabota «3yueHne MeTo10B SKOJIOTUUECKUX UCCIEIOBAHUI».

Tema 7. Opranusmsl 4 cpea 00UTaAHUSA

Dkonorudyeckue (aKTOpbl U 3aKOHOMEPHOCTH UX JedcTBusA. Kiaccudukanus 5KOIOTHYECKHX
dakTopoB: abmoTHUYECKHEe, OMOTHYECKHe, aHTpornoreHHele. OOIHe 3aKOHOMEPHOCTH JEHUCTBUS
skonoruueckux (axrtopos. IlpaBuno munumyma (K. Hmpenrens, FO. JIubux). TonepaHTHOCTD.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OpraHu3Mbl. AGuoTnyeckue GakTopbl. CBET KaK IKOJIOTHUYECKUI
dakrop. JlelicTBUe pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3MBbI. DKOJIOTHUECKUE TPYIIIBI
pacTeHUM M >KMBOTHBIX IO OTHOIICHHMIO K cBeTy. CuUrHanbHas pojb cBeTa. DOTONEpPUOIU3M.
Temnepatypa Kkak »dKosornueckuid  daxrtop. JlelicTBue TemmepaTypbl Ha  OpPTraHU3MBIL.
[ToriknIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxxHOCTh KakK 3KOJOTHYECKHM (I)aKTOp. HpI/ICHOCOGHeHI/IH paCTCHI/Iﬁ K IOAACPKAHUIO BOIAHOI'O



Oamanca. Krnaccudukaims pacTeHH TO OTHOMIEHWIO K Boje. [lpucmocoOneHwsi KUBOTHBIX K
U3MEHEHHI0 BOJHOro pexkuma. Cpeapl OOUTaHMsSI OPraHU3MOB: BOJHAs, HAa3eMHO-BO3JYyLIHAs,
IIOYBEHHAsA, INTyOMHHAs MOANOYBEHHAs, BHYTpUOpraHu3MeHHast. OU3NKO-XMMUYECKHE OCOOEHHOCTH
cpen oOutanus opraHu3MoB. IlpucrocoOieHuss OpPraHM3MOB K JKM3HM B pasHBIX Cpenax.
Bbuonornueckue putmbl. Buemnune u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOAWYHBIE PHUTMBIL.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE€30HHBIM U3MEHEHMSM YCIOBHM >kM3HU. JKuzHeHHbIE (HOpMBbI
opranu3MoB. [lonarue o xuzHeHHON Qopme. JKu3HeHHbIe (OPMBI PACTEHUI: J1epEBbs, KyCTapHUKHU,
KyCTapHUYKH, MHOTOJIETHHE TPaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI IKHUBOTHBIX:
THJIPOOMOHTHI, TEOOMOHTHI, a3poOHOHTEI. OCOOEHHOCTH CTPOEHUs M oOpa3a >KM3HHU. buortnyeckue
(daxTopsl. Buasl OMoTHYecKMX B3aMMOJAEHCTBHM: KOHKYPEHLUS, XHMIIHUYECTBO, CUMOMO3 M €ro
dopmbl.  IlapasutusMm,  Koomepauus,  MyTyaau3M,  KOMMEHCAIU3M  (KBapTUPAHTCTBO,
HaxJieOHnuecTBO). Herpoduyeckue B3ammMopeiicTBus (Tommueckue, Gopuyeckue, (adpudeckue).
3HayeHne OMOTHYECKHX B3aUMOJCHCTBUN JUIA CYIIECTBOBAHWS OPTaHM3MOB B Cpele OOHTaHUSI.
[TprHIMI KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTparuu

Tabmuubl 1 cxembl: «IKoIorudeckne (QaxTopb», «CBETOBOHM CHEKTP», «IKOJIOTUYECKHUE TPYIIIIBI
KHUBOTHBIX 110 OTHOIICHHIO K CBETY», « [ €IIIOKPOBHBIE KUBOTHBICY, «XOJIOAHOKPOBHBIC KUBOTHBICY,
«DPU3NOIOTUYECKUE ANaNTallMd KUBOTHBIX», «Cpeabl oOuTaHMS OpraHu3MOBY», «buojorumueckue
putMbl», <«OKu3HeHHble (oOpMbl pacTeHuit», <«KuzHeHHbIe (OPMBI KHUBOTHBIX», «IJKOCHUCTEMA
HMIMPOKOJIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOTO yecay, «llemn murtaHws», «XWUIIHAYECTBOY,
«[Tapazutuszmy», «Konkypenuus», «Cumomos», «KommeHncaanzm».

Ob6opynoBanue: repdbapuM pacTeHUH U JKUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIMSHHUIO Pa3IMUHBIX
9KOJIOTHYECKUX (DaKTOpOB, repdapuu CBETONIOOMBBIX, TEHEMIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH,
CBETONIIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PAacTeHHUs, repOapuu U KOJUIEKLIUU
TEIUIOII0OUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTeHMH, yydyena NTHIl U 3Bepel, repdapuu
pacTeHuii, OTHOCAIMXCS K TUrpoduTam, KcepopuraM, Me30(puTaM, KOMHATHBIE PACTEHHUS JTaHHBIX
IpyMIl, KOJJIEKIMH KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX Cpelax, repOapuu M KOJUIEKIIMU PACTEHUN U
KHUBOTHBIX, O0JIAZIAIOIIUX YePTaMH MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHUN JKU3HHU,
rep0apuy W KOJUICKIIMM PAaCTCHWH W JKUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (HOpM, KOJUICKIUH
KHUBOTHBIX, YYACTBYIOIINX B PA3ITHYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopatopHass pabota «BbIsgBIE€HHE MNPUCIIOCOOICHUNH OPraHU3MOB K  BIUSHHIO — CBETay.
JlaGopatopHasi pabota «BbIsBIeHME NPUCHOCOOIEHUH OPraHU3MOB K BIIMSHHUIO TEMIEPATyphI».
JlaGopaTopHast paboTa « AHaTOMUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HbIX MECT OOMTaHUS»

Tema 8. JxoJ10rusi BUAOB M NOMYJISA A

OKOJIOTUYECKHE XapPAKTCPUCTUKU TOITYJIAINH. HOHyJ'ISIL[I/IH Kak Owolioruyeckas cucrema. Poiib



HEOJTHOPOJHOCTH Cpefibl, (PU3HUECKUX OAphEPOB U OCOOCHHOCTEH OMOJIOTHH BUAOB B (JOPMUPOBAHUHN
IIPOCTPAHCTBEHHON CTPYKTYpbl mnonyisuui. OCHOBHBIE MOKa3aTeNld MOMYJSALUU: YHUCICHHOCTS,
IUIOTHOCTh, BO3pAacTHAas U TOJOBasl CTPYKTYpPa, POKIAAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTH,
MUTpALIHS.

DKoJioruueckasi CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTH MONMYJIALUY. JJuHaMuKa MOMyJISIIuU U
e€ perymsauusa. buotmyeckuii moreHuuman nomyiasuuud. MojenupoBaHHe JAMHAMUKH TOMYJSALUU.
KpuBbie pocra uucieHHoctd mnonynasuuu. KpuBble BbDKMBaHUS. Perymsuus 4HMcIeHHOCTH
HOMYJSIHA: poiib (PaKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT MJIOTHOCTH. DKOJIOTHYECKUE CTPATETHH
Bu0B (r- u K-crparerun). [lonsrue 06 3xonoruveckoi Huine Buaa. Mecrtooouranue. MHOrOMepHas
MOJIeIIb dKoJiornueckon Huiu Jx. M. XartunHcoHna.

Pasmepnr skomornyeckoit Humu. [loTeHunuanbHass W peanu3oBaHHAs HUIIM. Buja kak cucrema
nonyJasiuuidi. Apeansl BUIOB. BUIbI U WX KM3HEHHBIE CTPATETUU. DKOJOTMYECKHE SKBHUBAJICHTHI.
3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIlU )KUBOTHBIX. brosiornueckie MHBa3MM 4y KEPOIHBIX BUIOB.
Hemonctpauuu [Toprpet: k.M. Xatunncon. TaGnuibl u cxembl: « IKOJIOTHUECKHUE XapaKTEPUCTUKU
nomynsuuny, «[IpocTpaHcTBeHHAst CTPYKTypa MOMyasauun», «Bo3pacTHble TUPaMUIBI TTOMYIISIIUN,
«CKOpOCTh 3aceleHUs MOBEPXHOCTU 3€MIIM Pa3IMUHbIMU OpraHuzMaMm», «MoJenb 3K0JI0ru4eckon
Humm  Jx.J. Xaruumncona». OOopynoBaHue: repOapuM pacTeHUH, KOJUIEKUUU HKUBOTHBIX.
JlaboparopHas pabota «IIpucrnocoOneHust ceMsiH pacTeHU K pacCeNeHUIO.

TeMa 9. DK0JI0rHA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buorienos u ero crpykrypa. CBsizu MeXay OopraHu3MaMud B OHOIIEHO3E.
Oxocucrema kak oTkpbiTas cucrema (A.Jx. Tencnu). DyHKIMOHAIbHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, penyleHThl. Tpoduueckrue ypoBHU. Tpodudeckue nenu u
cetn. Abuotudeckue OM0KM dKocucTeM. [louBbl U Wbl B dKOcHcTeMax. KpyroBopoT BeliecTB u
IIOTOK YHEPrUM B 3KocucTeMe. OCHOBHBIE TOKA3aTEIN YKOCUCTEMBI.

buomacca um mpoaykiua. DKOJIOTHYECKHE MHpaMUJIbI 4ducelsl, OuoMacchl W SHepruu. [uHamuka
skocucteM. Karacrpopuueckue nepecrpoiiku. @nykryauuu. HampasiieHHblE 3aKOHOMEPHbBIE CMEHBI
coo01IecTB — cykieccuu. llepBuuHble W BTOPUYHBIC CYKIECCHH U UX MPUYUHBL. AHTPONOTEHHBIE
BO3/IeHCTBUS Ha cykieccuu. KimnmakcHoe coobmecTBo. buopaznooOpasue u mojgHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYMBOCTH c000I1ecTB. [IpupoaHbIie SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK.
DKOCUCTEMBI MOPEMN U OKEAHOB. DKOCUCTEMBI TYH/JIP, JIECOB, CTENEH, TyCTHIHb.

AHTpPONIOT€HHBIE YKOCUCTEMBL. ATposKocucTeMa. ArpoleHos3. Pa3nuuns Mexay aHTpOIOTe€HHBIMU U
OPUPOIHBIMH  JKOCHCTEMaMu. YpOoskocucTeMmbl. (OCHOBHBIE KOMIIOHEHTHI  YpPOOIKOCHCTEM.
['opoxnckas dbnopa u dhayna. CuraaTponu3anms ropoJckoi (hayHsl. buomorndeckoe u X03s1iCTBEHHOE
3HaUEHUE arpodKOCHCTEM M  ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS OCHOBHBIX

B3aUMOICUCTBHUIM OpTraHHu3MOB B 9KOCUCTEMAX.



Ponp kackamHoro sddexkra u BUIOB-3AM(PHUKATOPOB (KIIOUEBBIX BHUJOB) B (PYHKIHMOHHPOBAHHH
skocucteM. IlepeHoc »Heprum M BELIECTB MEXAY CMEXHBIMH SKOCHCTEMaMU. Y CTOMYMBOCTh
OpPraHU3MOB, MOMYJIALUN U SKOCUCTEM B YCIOBMSX €CTECTBEHHBIX M aHTPOIOIE€HHBIX BO3JEHCTBUM.
MexaHu3Mbl BO3ACUCTBUS 3arpsi3HEHUH pPa3HBIX THIIOB HAa CyOOpPraHM3MEHHOM, OpPTaHW3MEHHOM,
HOMYJASIIMOHHOM M SKOCHCTEMHOM  YpPOBHSIX, OCHOBBI ~ JKOJIOTUMECKOTO  HOPMHPOBAHUS
aQHTPOIIOT€HHOI'0 BO3ACUCTBUS. MeETOJO0JO0rMsT MOHMTOPUHIA €CTECTBEHHBIX M AaHTPOIOI'€HHBIX
9KOCHUCTEM.

JemoncTpanuu

[Moptper: A.JIx. Tencnmu. Tabmumer u cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa
IIMPOKOJIUCTBEHHOIO  Jieca», «DKOCUCTEMA XBOWHOro Jecay, «DyHKUMOHAIbHbIE TIPYIIIbI
OpPraHu3MOB B 3KocUcTeMe», «KpyroBopoT BellecTB B 3kocucteMey, «Llenu nutanus (mactoumiHasi,
JIeTpUTHAs)», «IKOJOTUYECKas NUpaMuAa YuceN», «IKOJIOTHYECKas MHUpaMujia OHOMAacChDy,
«JKoJorHUecKas mnupamuaa sHeprum», «OOpazoBanme Oonortay, «llepBuuHas cykueccus,
«BoccraHoBinenue seca mocie mnoxapa», «IKOcUCTeMa o03epa», «ArpoueHosy», «Kpyrosopor
BEILIECTB U [TOTOK SHEPTUU B arpoleHose», «IIpumepsr ypboskocucTemy.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMM HACEKOMBIX, dydena MTHIl U 3Bepeu, repoapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENTb SKOCUCTEMBI.

[Tpaktuyeckas pabora «M3yueHue u onucanue ypoo3KOCUCTEMBI.

JIaGoparopHas pabora «M3ydeHue pa3HOOOpa3Msl MEIKUX IMOYBEHHBIX YJICHHCTOHOTUX B Pa3HBIX
JKOCUCTEMAX ).

DKckypeust «KCKypcHs B TUHIIMYHBINA OMoreoleHo3 (B 1yOpaBy, Oepe3HsK, elIbHUK, Ha CyXO/10JIbHbBIN
WY TIOWMEHHBIH JyT, 03epo, 60I0TO)».

DKcKypeust «KCKYpCHs B arpodKOCHCTEMY (Ha TOJI€ WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocHCTEMA

buocdepa — obOmemnanerapnas o0Oonouka 3eMiH, TAE CYIIECTBYET WJIM CYIIECTBOBAJIA KU3Hb.
PazButue npencrasnennii o 6uocdepe B Tpynax 3. 3tocca. Yuenne B.UM. Bepnaackoro o 6uocdepe.
Obnactu Ouoceps! u e€ cocras. JXKuBoe BemecTBo Onocheps! U ero GyHKIHU. 3aKOHOMEPHOCTH
cymectBoBaHus 6uocdeprl. OcobeHHOCTH OMOoCchephl Kak riao0anbHON dKOCUCTeMBbl. [JuHamMudeckoe
paBHOBecue B O6uocepe. KpyroBopoTsl BemecTB U OMOreoOXMMUYECKUE LUKIBI (yriiepona, a3ora).
PurmuuHOCTE siBNeHMI B Onocdepe.

3onanpHOCTh Ouochepsl. IlonsTe o Omome. OcHOBHBIE OMOMBI CyIIM: TYHJApa, XBOWHBIE Jeca,
CMEIIaHHblE W IIMPOKOJIMCTBEHHBIE Jieca, CTEINHW, CaBaHHBI, IIYCTBHIHHM, TpPOMMUYECKHE Jeca,
BbICOKOTOphsl. KimMmat, pacTuTenbHBIM U JKMBOTHBIM MHp OnomoB cymu. CTpykrypa M (QyHKUHSA
JKUBBIX CHCTEM, OIIEHKA MX PECYPCHOTO MOTeHIHaNa U OnochepHBIX (QYHKITHIA.

JemoHcTpanuu



IToptpetsl: B.W. Bepnanckuii, 3. 3rocc.

Tabmuie! u cxemsl: «I'eochepst 3emnny», «KpyroBopot azorta B npupoze», «KpyroBopor yriepoaa B
npupone», «KpyroBopor kuciopona B mpupoae», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE
ouombl cymm», «Kinumarudeckue mnosica 3emnu», «Tynmapaw», «Taitray, «CmemianHblid Jec,
«llupokonuctBeHHslit  jecy, «Crenb», «CaBanHay, «llycTeiHs», «Tpomuueckuit — jecy.
Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTUYECKHEe KPU3UCHI UM WX TPHUYMHBL. Bo3neiicTBue dyenmoBeka Ha Ouocdepy. 3arps3HeHue
BO3JYIIHOU cpenbl. OxpaHa BO3jyXxa. 3arpsi3HEHHE BOAHOM cpenbl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KinMara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA W KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO H
KUBOTHOTO MHpa. OCHOBHBIC MPHHIMITEI OXpaHbl pupoabl. KpacHsie kHuTH. OC000 OXpaHsieMbIe
npupoanbie Tepputopun (OOIIT). borannueckue cazibl U 300JI0THYECKUE TAPKH.

OCHOBHbBIE TPUHUUIBI YCTOMYMBOTO pPa3BUTHS 4YEJIIOBEUECTBA U MNpuUpojbl. PanuonanbHOE
OPUPOJIONONIB30BAaHUE U COXpaHEHHe Ouojormdyeckoro  pasHooOpasus 3emun.  OOmue
3aKOHOMEPHOCTH TJI00aNbHBIX 3KOJIOIMYECKUX KpU3UcOoB. OCOOEHHOCTH COBPEMEHHOIO KpH3Huca U
€ro BEpOSATHBIE MOCNEACTBHS. Pa3BuTHE METOAOB MOHUTOPWMHIA PA3BUTHUsI OMACHBIX TEXHOTEHHBIX
nporueccoB. CucteMHbIe HCCIEAOBaHUS NIEpeXo/ia K pecypcocOeperarolieil 1 KOHKypeHTOCIIOCOOHOM
sHepreTuke. buonormueckoe pasHooOpaszue u Ouopecypcwl. HanmonanbHble HH()OpPMAIMOHHBIE
CHUCTEMBI, 00€CTICUNBAIOIINE TOCTYI K MH(POPMAIIMH TTO COCTOSIHUIO OTJEIBHBIX BUIAOB U YKOCUCTEM.
OCHOBBI 3KOpeadMIINTAIUU 3KOCUCTEM UM CIIOCOOOB OOpHOBI ¢ OMONOBpEXKACHUIMU. PekoHCTpyKIIUS
MOPCKHUX M HaA3€MHBIX 3KOCUCTEM

JemoncTpanuu

Tabmuiel U cxeMmbl: «3arpsisHeHHE aTMocdepbl», «3arps3HeHue ruapocdepsl», «3arps3HEHHe
nouBsly, «IlapHukoBbIil 3hdexT», «Ocobo oxpaHseMble NPUPOAHBIC TeppUTOpUNY», «Moaenu
yIPaBIsIEMOT0 MUPa.

Ob6opynoBanue: Qororpaguu oxpaHseMbIX pacTeHUM U KUBOTHbIX KpacHoii kuuru Poccuiickoit

®enepanun, KpacHoi KHUTM pernoHa.






2.3. TeMaTH4ecKHii IUIAH U coep:KaHHe Y4eOHOI0 NpeaMeTa

HaumenoBanmue pa3zaenoB | CoaepkaHue y4eOHOro Marepuasia u Oo0BeM Koapl OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
U TeM (hopMBbI OPpraHu3annu JesiTeJIbHOCTH B Yacax | KOMIETeHUH u
o0yuaromuxcst JIMYHOCTHBIX
pe3yJabTaToB,
¢dopmupoBanuio
KOTOPBIX
crocoocTByeT
3JIeMeHT
NPOrpamMMmbl
1 2 3 4
Tema 1.1.buonorus xak Coaepixanue yueOHOTr0 MaTepuaJa:
KOMIUIEKCHas HayKa U Kak CoBpeMeHHass OHMOJIOTHS — KOMIUICKCHAS OK 01, OK 02; PackpriBaTh coniepikaHre TEPMUHOB M IIOHSTHMN:
4acTh COBPEMEHHOI'O Hayka.  KpaTkas — mcropus — pa3sBuTHA OK 04; OK 07; Hay4yHOE MUPOBO33pEHUE, HAYYHAsl KApTUHA
o0111ECTBA. Ouonoruu.  buonoruueckue  Hayku  u MHpa, HAyYHBIA METOI, TUTIOTE3a, TEOPHS,
Tema 2.1.Kusble cuctempr u | 13Y1aCMbIC MMH npoGIeMbl. METOIbI KCCIIEI0BaHMs. XapaKTepu30BaTh
UX CBOICTBA. DyHfIaMEHTATLHEIC, TPHIJIATTHAIC " OHMOJIOTHIO KaK KOMITJIEKCHYIO HayKy, €€ MEecTo 1
Tema 2.2.YpoBHeBas DOMCKOBRIC  HAYHHBIO HCCHeaoBAmIL - B POJIb CpEU IPYTUX €CTECTBEHHBIX HAYK.
Ouomornn.  3HayeHWe  OWONOTMH B A
OpTaHHU3aIHs KUBBIX (bopMEpOBaHHH COBPEMEHHOI OneHuBaTh BKIIaJ OTEUECTBEHHBIX YUEHBIX B
CHCTEM. €CTECTBEHHO-HAYUHOH  KApTHHBI  MHpA. paszButue 6uosoruu. OLEeHUBaTh POJh
[TpakTuueckast paborta Nel [podeccun, CBS3AHHBIE C OHOIOTHEL. OMOJIOTUYECKHUX OTKPBITHI U UCCIIETOBAHU B
«Mcnonp3oBanue 3HaueHHe OWONOTMH B  HPAaKTUUYECKOM Pa3BUTHHU HAYKH U MPAKTUYECKON AEATEITbHOCTH
pa3IMYHBIX METO/IOB MPU JESITENBHOCTH ~ YEJNOBEKa:  MEJHIIUHE, 2 mozaeit. [lepeuncnste npodeccuu, CBSI3aHHBIE C
U3yYEHUH KUBBIX CHCTEM» | CEBCKOM XO3SHCTBE, INPOMBIIIIEHHOCTH, COBpeMeHHOU Ouosorueit. [IpuBoauTh mpuMepsI
OXpaHe HIPUPOJIBIL. JemoncTparmm MIPAKTUYECKOr'0 UCIOIb30BAHNS JOCTUKEHUN
Hoprpersr:  Apucrorens, Teoppacr, K. OMOJIOTUH B MEIUIIMHE, CEIBCKOM XO3SICTBE,

Junneit, XK.b. Jlamapk, Y. apBun, V.
l'apseii, I'. Mennens, B.M. Bepnaackuii,
N.II. IlaBmoB, W.M. Meunukor, H.I.
Basunos, H.B. Tumodees-Pecosckuii, [Ix.
Yotcon, ®. Kpuk, JI.K. bensie. Tabmutisr u

cxembl: «CBsi3p OWONOTHH C JOPYTHUMH
Haykamu», «CucreMa  OHMOJOTHMYECKHX
HaYK».

JKuBple cHCTEMBI Kak npeaMEeT HU3YYCHUA

MIPOMBILIIIEHHOCTH U OXpaHe MPUPOIbI
PackpeiBath conepkaHre TEPMUHOB M TOHSTUIA:
YKUBAasl CUCTEMa, SJIEMEHT, MOJICUCTEMA,
CTPYKTYpa; OTKPBITOCTh, BEICOKAS
YHOPSAI0YEHHOCTD, YIIPABISIEMOCTb,
HePapXUIHOCTh. XapaKTEePHU30BaTh CTPYKTYPY H
CBOMCTBA XUBBIX CUCTEM, OTJIMYHSI XUMHUUYECKOTO
cocTaBa OOBEKTOB KUBOW U HEIKUBOW TTPUPO/IBI,
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Ouonorun. CBOICTBA JKUBBEIX CHCTEM:

€MHCTBO XUMHYECKOTO cocTaBa,
JUCKPETHOCTh U IEJIOCTHOCTD, CJIOXHOCTb
u YHOPSIOUYECHHOCTh CTPYKTYPBHIL,
OTKPBITOCTb, caMOOpTraHu3aIys,
CaMOBOCIIPOM3BEIICHHE,  Pa3ApaXKHMOCTh,
W3MEHYMBOCTb,  POCT H  pa3BUTHE.
Hemonctpanun  Tabmuiel ©W  CXEMBI:
«OcHOBHBIE MIPU3HAKU KUZHI,

«buonornueckue cucremnl», «CBOMCTBA
JKUBOU MaTEpHUM»

Kuble cuCTeMBl Kak IpeIMET H3y4YeHUA
Oouonorun. CBOMCTBA JKUBLEIX CHCTEM:

€IMHCTBO XHUMHYECKOr0 COCTaBa,
TUCKPETHOCTh M TEIOCTHOCTH, CIIOKHOCTH
Hu YHOPSTOYEHHOCTD CTPYKTYPHI,
OTKPBITOCTB, caMOOpraHu3aIus,
CaMOBOCIIPOM3BEICHHE,  Pa3ApaXHUMOCTb,
H3MEHYUBOCTD, poct u pa3BUTHE.
Hemonctpaniun  Tabmuiel ©W =~ CXEMBI:
«OCHOBHBIE MPU3HAKH JKH3HUY,

«buoyornueckne cuctemul», «CBOMCTBa
JKUBOW MaTepuu»

[lonsitne BBIOOpKHM U €€ JOCTOBEPHOCTH.
Pa3bpoc B  OHONOTMYECKHX  JIaHHBIX.

Orenka PackpoiBath coziepKaHue
TEPMHHOB W IOHATHH: OOMEH BEILECTB H
TIpEBpaIICHIE SHEPTHUH,

CaMOBOCIIPOU3BEICHUE,  CaMOperyJanus,
pa3BUTHE, )XKU3Hb, HAYYIHBIN (aKT, HAYIHBII
MeToA, ImpoOsieMa, TUIOTE3a, TEOpus,
MpaBWJIo, 3aKoH. llepedncisaTs mHpU3HAKU
JKUBOTO.  XapaKkTepu3oBaTb  OCHOBHBIE
YPOBHM OpraHU3allid >KUBBIX CHCTEM U
METOAbl OMOJOrMYECKHX HCCIICAOBaHMU.
OnuceiBaTe OCOOCHHOCTH, XapaKTEepHbIC
JUT K&KIOTO YPOBHSI OPraHU3aly )KUBOTO.
HaspiBaTh HAayKH, U3y4alOlIUe >KUBBIC

OOIIMI MPUHIUI KJIETOYHOM OpraHu3aluy KUBBIX
cucteMm. CpaBHUBaTh OOMEHHBIE MTPOLIECCHI B
HEKUBOU U KUBOH IIPUPOJIE; PACKPBIBATH CMBICII
peakuuii Mmetabonuzma. OObSICHITh MEXAHU3MBbI
CaMOPETYJISILIMY KUBBIX CUCTEM Pa3IM4YHOIO
UEpapXUUYECKOIr0 YPOBHS; paCKpbIBAaTh CYTh
MIPUHLIMIIOB MIOJIOKUTEIBHON U OTPULIATEIbHON
0o0paTHO# CBs3U. AHAIM3UPOBATH CBOMCTBA
CaMOBOCITPOM3BE/ICHNUS, POCTAa U Pa3BUTHUS
OpraHU3MOB.

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
0oOMeEH BEIIEeCTB U MPEBpaIeHHE SHEPTUH,
CaMOBOCITPOU3BE/ICHUE, CAMOPETYJISALINA,
pa3BUTHE, KU3Hb, HAYYHBIN (HaKT, HAYYHBIN
MeTo, IpobieMa, TUIoTe3a, TEOPHs, IPABHIIO,
3aKoH. [lepeuncisTe mpuU3HaKU )KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpraHMU3alMH JKUBBIX CUCTEM U METOJBI
OMOJIOrMYecKHX ucciieoBaHui. OnUChIBaTh
0COOEHHOCTH, XapaKTepHbIe /ISl KaKJ0r0 YPOBHS
opraHmsanuu xuporo. Ha3eiBath Hayku,
M3Y4arollne )KUBbIE CUCTEMBI Ha Pa3HbIX YPOBHSIX
opranuzanuu. CpaBHUBATH MEXKy COOOI KUBBIC
CUCTEMBI Pa3HbIX YPOBHEN OpraHU3alH U
MIPOUCXO/ISIINE B HUX MPOLIECCHI.

[Toka3bIBaTh poJIb TUIIOTE3 U TEOPUH B
(hopMUPOBAHUM €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa.
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CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3aIiH.
CpaBHUBaTh MEXIy CO00i1 JKUBBIE CHCTEMBI
pa3HBIX  YpOBHEH  OpraHuzaluv |
MPOUCXOAAIME B HUX  IPOLECCHI.
QenepanpHas  pabowas mporpamMma |
buomorms. 10-11 xmaccer (yriyOn€HHBIH
ypOBeHB) 45 MOCTOBEPHOCTH IMOMYYEHHBIX
pe3yIbTaToB. [Ipuunnel HCKaKEHUS
pe3ynabpTaToB  KcmepuMeHTa.  lloHsTne
CTaTHCTHYeCKoro Tecta. JleMoHcTpanuu
Tabnuiel U cxeMbl: «YPOBHH OpraHH3aluu
JKUBOU mpupoapl», «CTpoeHHe MKUBOTHOU
KIEeTKN», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB  YEJIOBEUECKOTr0  OpraHu3Ma,
«buoreonienos3», «buochepa», «MeTomasl

H3yJIEHHSI KHUBOU TIPUPOIBI».
O6opyaoBaHue: 71a00pPaTOPHOE
00opyIoBaHue TSt MPOBEICHHS

HaOJIONEHNH, N3MEPEHHH, IKCIIEPUMEHTOB.
ITpaktudeckass pabora «Vcnomp3zoBaHue
Pa3IMYHBIX METOJIOB MPH U3YUEHUH KUBBIX
CHCTEM.

Tema 3.1. Uctopus
OTKPBITHS U U3YUECHHUS
kneTku. Kierounas teopusi.
Tema 3.2.Metoasl
MOJIEKYJIIPHOH U KIIETOYHOMN
6uonoruu.

Tewma 4.1. Xumuueckuit
cocTaB KJIeTKkH. Bona n
MUHEpPAJIbHBIE BELIECTBA.
[IpakTuyeckas padora Ne 2
«M3yuenne meTon0B
KJIETOYHOM OHoiorun
(xpomatorpadusi,
aneKTpodopes,

Conep:xanue y4eOHOro MaTepuaJa:

Knerka — cTpykTypHO(YHKIMOHATIbHAS
eauHuna XKUBOro. Mcropus OTKpBITHA
kietku. Pabotsl P. I'yka, A. JleBenryxka.
Knerounas teopus (T. I[Bann, M.
Ineiinen, P. Bupxos). OcHOBHbIE
MOJIO)KEHUS COBPEMEHHOW KIIETOYHOM
teopun. JemoHcrpanuu Iloprpersr: P.
I'yk, A. Jlesenryk, T. IlIBanH, M.
Ineiinen, P. Bupxos, K. M. bop.
O6opynoBaHue: CBETOBOW MUKPOCKOI;
MUKpOIpenaparbl pPacTUTEIBHBIX,
KHUBOTHBIX U OaKTE€pPHUATbHBIX KIETOK.

Meroasl MOJIEKYJSIPHOM M KIETOYHOU

OK 04; OK 07

PackpsiBath conep:kaHre TEPMUHOB U ITIOHSATHMN:
JKUBas CUCTEMA, DJIEMEHT, IIOJCUCTEMA,
CTPYKTYpa; OTKPBITOCTh, BBICOKAs
YHOPSAIOYEHHOCTD, YIIPABIISIEMOCTb,
HMEPapXUUHOCTh. XapaKTEPU30BaTh CTPYKTYPY H
CBOMCTBA KUBBIX CUCTEM, OTIIMYHS XUMHUYECKOIO
cocTaBa 00BEKTOB KUBOW U HEKUBOM MPUPOIBL,
OOIIMI MPUHIIMIT KJIETOYHOM OpraHn3aliuy KUBBIX
cucteM. CpaBHHBaTh OOMEHHBIE [TPOLIECCHI B
HEXUBOU U KUBOH IIPUPOJIE; PACKPBIBATH CMBICII
peakmuit Mmetaboauzma. OOBACHITH MEXaHU3MBI
CaMOPETYJIALMY KUBBIX CUCTEM PA3JIUYHOTO
HEPAPXUUECKOTr0 YPOBHS; PACKPBIBATH CYTh
MIPUHIUIIOB MOJIOKUTEIBHON U OTPULATEIBHOU
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nuddepeHnranIbHoe
HEeHTpUYTUPOBAHUE,
[ILP)».

Ouosioruu: MHUKPOCKOINS,
xpomarorpadus, 3mekrpodopes, MeTox
MEYEHBIX aToMOB, auddepeHmanpHoe
LEHTPUPYrUpOBaHue,

KYyJIbTUBUPOBAaHUE KIIETOK. M3yuenue
(UKCUPOBAHHBIX KJIETOK. DJIEKTPOHHAs
MUKPOCKOIIHSL. KondokanpHas
MHUKPOCKOIIHS. Buransnoe
(IpUKU3HEHHOE) M3YyYEHHE  KIIETOK.
JlemoncTpanuu  TaOmuIbl M CXEMBI:
«CBeToBoOM MHUKPOCKOID?,
«QNEeKTPOHHBII MUKpockony, «cropus
pa3BUTHUA  METOAOB  MMKPOCKOIHM.
OO6opynoBaHue: CBETOBOM MHUKPOCKOII,
MUKpOIpernaparbl PacTUTENbHBIX,
KHUBOTHBIX U OaKTepUaIbHBIX KJIETOK.
[IpakTnueckas  pabora  «l3yueHue

METOIOB KJIETOYHOI 6uosnorun
(xpomatorpadus, anexTpodopes,
muddepeHraIbHOE

ueHtpudyruponanue, [1LP)»

XUMUYECKUH COCTaB KIETKH. Makpo-,
MHUKPO- U YIbTpaMUKpOdJIeMeHThI. Bona
U €€ poib KaK pacTBOPUTEIS, pEareHra,
y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TETUTIOPETyJIALIIH. MuHepanbHbie
BEIIECTBA KJIETKH, HX OHOJOrHYecKas
posib. Poib KaTMOHOB M aHUOHOB B
kierke. JlemoncTpanuu Jlmarpamwmsr:

«Pacnpenenenue XUMUYECKUX
JJIEMEHTOB B  HEXHUBOW  IPUPOIE»,
«Pacnipenenenue XUMUYECKHUX

3JIEMEHTOB B JKHBOM  IPUPOIEY.
Tabmumer u cxembl: «llepuogmdeckas

00paTHO# CBsI3U. AHAJIM3UPOBATH CBOMCTBA
CaMOBOCIPOU3BEJECHUS, POCTA U PA3BUTHS
OpPraHU3MOB.

PackpsiBath conepkaHre TEPMUHOB U ITOHATHMN:
0OMEH BElIECTB U NPEBPaICHNE SHEPTUH,
CaMOBOCIPOU3BEJCHUE, CAMOPETYJISALIHNS,
pa3BUTHE, )KU3Hb, HAYYHBIN (DAKT, HAYUHBIN
MeTo/1, mpobiema, TUoTe3a, Teopus, MpaBuIo,
3aKoH. [lepeuncnars npu3sHaKku KHUBOTO.
XapakTepu3oBaTb OCHOBHbBIE YPOBHU
OpraHU3aIMH KUBBIX CUCTEM U METOIbI
OHMOJOrMYeCcKHX uccieqoBanuii. OnMchBaTh
0COOEHHOCTH, XapaKTepHbIE JJI KaXKIOr0 YPOBHS
opraHu3anuu >kuBoro. Ha3piBaTh Hayku,
M3y4Yarolue )KUBbIE CUCTEMbI Ha Pa3HBIX YPOBHSX
opranuzanuu. CpaBHUBATh MEXIY COOOM KHUBBIC
CHCTEMBI pa3HBIX YPOBHEW OpraHu3aluu u
IIPOUCXOSAIINAE B HUX ITPOLIECCHI.

[Toka3pIBaTh POJIB TUIIOTE3 U TEOPUM B
(hopMUPOBaHUH €CTECTBEHHOHAYYHOU KapTUHBI
MHUpa.

PackpsiBaTh conepkaHre TEPMUHOB U IMOHSATHMN:
KJIETKa, OPTaHEeJUIbl, 3YKapHOThl, TPOKAPHOTHI,
BUPYCHI, IUTONOTHUS (KJIETOYHAsI OMOIIOTHSA),
KJIETOYHAs TeOpHsl. XapaKTepu30BaTh OCHOBHbIE
3Tarbl pa3BUTUS LUTOJIOTUU KaK HAYKH U €€
odopMIIeHHE B KIIETOYHYIO OMOJIOTHIO.
[TokaspIBaTh BKIaA YIEHBIX-OMOIOTOB B H3yUeHUE
KJIETOYHOTO CTPOEHHUs opranu3MoB. [lepedncisaTsh
OCHOBHBI€ TOJIOKEHHUS KIIETOYHOU TEOPHH,
00BACHATH €€ poJib B (HOPMHUPOBAHUU
€CTECTBEHHOHAaY4YHOU KapTUHbI Mupa. [IpuBoauts
JI0Ka3aTesIbCTBa POACTBA OPraHU3MOB C
HCIOJIb30BAHUEM ITOJIOKEHUM KIIETOYHOU TEOPUU
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Ta6J'II/IHa XUMHNYCCKHUX 3JICMCHTOB),
«CTpOCHI/Ie MOJICKYIJIbI BOABD?»,
«BelecTBa B COCTaBe OpraHu3MOB».

PackpbIBaTh coepkaHle TEPMUHOB U TIOHATHI:
MHUKPOCKOIHUPOBAaHUE, IPUTOTOBIICHUE CPE30B,
muddepeHratbHOe OKpPaLIMBaHUE,
xpomarorpadus, 3JIeKTpopope3, MeTO ], MEYEHBIX
aTOMOB, IICHTPU(PYTUPOBAHUE, METO] KYIbTYPHI
KJIETOK U TKaHeH, MeTo ] pekomOnHanTHhIX JIHK.
XapakTepu30BaTh OCHOBHBIE METO/bI U3YUEHUS
AKHUBOHU NPpUPObL. ['0OTOBUTH BpeMEHHBIE
MUKpOIIpenaparhl, paccCMaTpuBaTh UX B CBETOBOM
MHKPOCKOII U Jienath onucanue. OObSICHATD U
coOJr01aTh NMpaBUia TEXHUKU
MHUKPOCKOIIUPOBAHUS.

PackpsiBath conep:kaHue TEPMUHOB U IIOHATHMN:
3JIEMEHTbI-OMOTeHbI, TUMOJIb, BOJIOPOIHAS CBA3b,
THIPOGUIBHOCTD, THAPO(YOOHOCTD, TYPrOp,
MHUHEpaJIbHbIE BEILECTBa, Oy(epHbIe CUCTEMBI,
AQHUOHBI, KaTUOHBI. [lepeuncnare 0coOeHHOCTH
XUMHYECKOI0 COCTaBa KIETKU. Paznuyare Makpo-,
MHUKpPO- U yIbTPaMUKPOAJIEMEHTBI, BXOSIINE B
COCTaB XHUBOT'0 U UX POJIb B OPraHU3MeE.
XapakTepu30BaTh CTPOEHUE U CBOMCTBA BOJIbI;
OOBSICHATh NPUYMHBI €€ 0COOBIX CBOICTB U
¢ysakuu B kietke. [loka3biBaTh posib KATHOHOB U
aHMOHOB B 00ECIIEYEHNH MPOLIECCOB
KHU3HEJESATENIbHOCTU (OCMOPET YIS, CO3/IaHNe
MeMOPaHHOTO MMOTEHINANA, PETYISAIHs paboThI
0enKoB), paboThl OyPEpHBIX CUCTEM.
VYcTaHaBnMBaTh B3aUMOCBSI3b CTPOEHUS U
(YHKIIMM HEOPraHWYECKUX BEUIECTB KIETKH

Tewma 4.2. Oprannueckue

Conep:xanue yueOHOro MaTepuaJia

OK 01; OK 02;

PaCKpBIBaTB COZACPIKAaHUC TCPMHUHOB 1 MMOHSATHUH:
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BElIEeCTBA KJIETKH — OEJIKH.
Tema 4.3.0pranunyeckue
BEIIECTBA KJIETKH —
yrieBoabl. Tema 4.4.
Opranuueckue BeniecTBa
KJICTKU — JIUIH/IBL.
Jlaboparopuas pabora Ne 1
«O0bHapyxeHue OCIKOB C
MOMOIIbIO KaYECTBEHHBIX
pEeaKIUiDy

Opranuueckne  BEIIECTBA  KIJICTKH.
buonornueckue nosmmepsl.  benkwu.
AMUHOKHUCIOTHBI  cOCTaB  OEJIKOB.
CTpykTypbl ~ OCIKOBOM  MOJICKYJIBI.
[lepBuynas CTPYKTYypa Oenka,
MenTHIHAS CBSI3b. Bropuunas,
TPETUYHAs,, YETBEPTHUYHAS CTPYKTYPBI.
Jenarypanusi. CpoiictBa  O€JKOB.
Knaccudukanums OeJKOB.
buonoruueckue  GyHKIMH ~ OEIKOB.
[Tpuonsl. [demonctpauuu Iloptper: JI
IloauHr. Taomuuet " CXEMBI:
«CtpoeHue MOJIEKYJIbI Oenkay,
«CTpYKTYphI OEIKOBON MOJICKYIIBD).

OK 04; OK 07;

MOHOMEPHI, TIOJIUMEPHI, OEIOK (MPOTEUH),
HEeNTH/1, aMUHOKHCIIOTA, IENTH/IHAS CBS3b,
MOJUIMENTH/, ACHATYpaLusl, peHaTyparys,
MIOOYJIApHBIC U PUOPUILTSIPHBIC OCIIKHU, TIPUOHBI.
Xapaktepu3oBaTh OCJIKH, UX CTPYKTYPHYIO
OpraHu3anuio ¥ QyHKIUU (CTPYKTypHas,
SHEepreTUvecKas, CHrHaJIbHasl, peryJsITOpHasi,
JBUTATEIbHAs, 3alIUTHAS, ()epMEHTATUBHAS).
Ha3piBaTh XMMHU9YeCKHE OCHOBBI ()OPMHUPOBAHUS
CTPYKTYp OEITKOBOI1 MOJEKYJIBI.

[IpuBoauTh pUMeps! GUOPUILISPHBIX,
TIIOOYISIpHBIX OENKOB. BBIMOTHATH KaueCTBEHHBIE
peakiuu Ha OOHapy)XeHue OCJIKOB B KIIETKE;
OOBSICHATH MOJTYyYCHHBIC PE3YIIbTATHI.
PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
YTJIEBO/IbI, MOHOCAXAPHUIbI, IUCAXAPUIBL,
OJIUTOCAaXapHUIbl, MOJUCAXaPUIbI, TITFOK03a,
pubo3a, ne30kcupr003a, J1aKT03a, MaIbTO3a,
caxaposa, KpaxmaJl, TJIMKOT€H, I[eJITI0JI03a.
KnaccudunupoBats yrieBobl 10 CTPOSHUIO U
nepeyncisaTh ux GyHkwn. [IpuBouTh MpuMeps
Pa3JINYHBIX YIIIEBOIOB (MOHOCAXapUIOB,
JIFICaxapuIOB, OJIMTOCAXaPHU/IOB, TIOJIHCAXAPUIOB).
PackpbIBaTh cosiepkaHle TEPMUHOB U TIOHSATHIA:
JMIABL, TPUTITAIEPHUIBI, POCHOTUTIHIBI, BOCKH,
CTEpPOU/IbI, TUMONPOTEUHBI, TITUKOIUITH/IBI.
KnaccuduimpoBaTh JUIMHAIBI IO CTPOCHUIO;
XapaKTepu30BaTh UX (HYHKIUH.
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Tema 4.5.HyknenHoBbIe
kucinotel.  CrtpoeHue U
¢byakuun ITHK, PHK, ATO.
Temad.6.Metonsl

CTPYKTYPHOU OMOJIOTHH.
JlaGopaTopHas pabota Ne 2
«HccnenoBanne
HYKJICHHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJICTOK
Pa3JInYHBIX OPTaHU3MOBY

Hykneunosesie kucnotel. JJHK n PHK.
CtpoeHrne  HYKJIEMHOBBIX  KHUCIOT.
Hykneoruasl. [Tpuanun
KOMIUIEeMEHTapHOCTH. [TpaBuio
Yapradda. Crpykrypa JJHK — nBoiinas
CIUpAb. MecToHaxoxaeHue u
ouonornueckue (ynxuu JJHK. Buast
PHK. ®ynkmuu PHK B  kierke.
Crpoenue MOJIEKYJIbI ATO.
Maxkpospruueckue CBS3M B MOJEKYJe
AT®. buonornueckue ¢pynkuuun ATO.
BoccTaHoBneHHBIE TEPEHOCUMKH, HX

byHKIMN B KJIETKE. Hpyrue

HykieozuaTpudocdatsl (HTD).
CexBennpoBanue  JIHK. Meroabl
T€HOMUKH, TPAHCKPUIITOMHKH,
MPOTEOMUKH. JeMoHcTpanuu

IToprpersr: [Ix. Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®pankinun, ©. Conrep, C.
IIpy3unep.  Tabmuisl W CXEMBI:
«HyknenHoBble KucaoThl», «CTpoeHHe
MoJieKyibsl ATO».

CtpykTypHas OMOJIOTHS:
Oouoxumuueckue U Ouopuznyeckue
MCCIIEIOBAHHS cocTaBa u
IIPOCTPAaHCTBEHHOU CTPYKTYPBI
OMOMOJIEKYII. MonennpoBanue

CTPYKTYpbl M (YHKUUH OHOMOJEKY!I U
UX  KOMIUIEKCOB.  KOMIIBIOTEpHBIN
JU3aiH W OpPraHMYEeCKUH  CHHTE3
OMOMOJIEKYI M  HMX  HENPUPOIHBIX
aHaAJIOTOB

PackppiBaTh copepkaHre TEPMUHOB U TOHATH:
nezokcupudonykienHopas kuciora (JJHK),
pubonykinennoBas kucnora (PHK), nHykneorun,
HYKJICO3U]], a30TUCThIE OCHOBAHUS, a/ICHUH,
TyaHWH, IUTO3UH, TUMUH, YPALIWII,
KOMIUIEMEHTapHbIE OCHOBaHUS,
anenosuntpudocdar (ATD), makposprudeckas
CBSI3b, CEKBEHHPOBaHHE, TCHOMHUKA,
TPaHCKPUIITOMHKA, IPOTEOMUKA.
XapakTepu3oBaTh, OMHUCHIBATH U CXEMATHYECKH
n3o0paxarb crpoenue Hykieoruaa JJHK u
neoiiHou cniupanu JIHK, cexkBenuposanue JJHK.
OnuceiBate npouecc pervnkanuu JHK B kierke
Y Ha3bIBaTh €ro OMOJIOTUYECKOE 3HAYCHHE.
XapaxkrepuzoBath ¢pynkuuu [JHK. Paznuuars
cTpykTypy u ¢pynkuuu PHK. OnuceiBate mporecc
TpaHckpumiuu. CpaBHUBATh HYKJICHHOBBIC
kucnotsl (JJHK u PHK). XapakrepusoBath
ocobeHHOocTH cTpoeHus U GpyHkuu ATO.
DopMyIUPOBATH U OOBSICHITH IPUHIIUIT
KOMIUIEMEHTApHOCTH U TpaBmiio Yapraddoa.
PackpsiBaTh conepkaHre TEPMUHOB U IMOHSATHMN:
MOJIETTMPOBAHNE, KOMITBIOTEPHBIN JTN3alH.
[lepeuncnarh nepcrneKTUBHBIE HATIPABICHUS
HAYYHBIX UCCIEAOBAHUN B CTPYKTYPHOM
OHMOJIOTUH, PACKPBIBATh UX 3HAUCHUE IS
MEIUIMHBI U CETTHCKOTO X031CTBA.

Temab.1.Tumner KJIETOK.

Coneprxanue yaeOHOTro MaTepuasa

OK 01; OK 02;

PackpeiBath comeprkaHre TEPMUHOB U TOHSTUIA:
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IIpokapuornueckas
KJIETKA.
Tema5.2.Ctpoenue
J3YKAPUOTUYECKON KIIETKH.
IloBepxHOCTHBIN  ammapar
KJIETKU.
[IpakTuyeckas pabora Ne 3
«3yueHne cCBOMCTB
KJIETOYHOU MEMOpaHbI»

Tuner  keTok:
MIPOKAPUOTUYECKAS.
CtpykTypHO(YHKIIMOHATIBHEIE
o0pa3zoBaHus KIIETKH. Crpoenue
npokapuoTudecko  kietku. Kierounas
cTeHka Oaktepmii u apxeil. OcoOeHHOCTH
CTPOCHUS TeTepOoTPOGHONH U aBTOTPOPHOI
MIPOKAPUOTUYECKUX KJIETOK. MecTo u poib
MPOKapuoT B OuoueHo3ax. JlemoHcTpaunu
Tabnuier u CXEMBI: «Ctpoenue
JyKapuOTHYEeCKOW  KJeTku», «CTpoeHue
MIPOKAPUOTUYECKOHN KIETKI.

Crtpoenue u (YHKIMOHUPOBaHHE
3YKapUOTUYECKOUN KJIETKHU.
[Tna3maTmueckas MeMOpaHa
(mmazmanemma). Crpykrypa
MIa3MaTHUecKod MeMOpaHbl. TpaHcmopT
BEIIECTB qyepe3 IIa3MaTHYECKYIO
MeMOpaHy: MTACCUBHBIN (mucdyszus,
ooneruénnass  auddysus),  aKTHUBHBINA
(mepBUYHBIE W  BTOPUYHBIA  AKTHUBHBIN
TPaHCHOPT). [onynponuaeMmocTb
MeMOpanbel. PabGora  Harpmii-kamueBoro
Hacoca. OHIOIUTO3: IIMHOILIUTO3,
¢aronmros. Dx3ounTo3. Knerounas crenka.
CrpykTypa ¥ (YHKIUH KIETOYHOH CTEHKH

JyKapUOTHYECKass U

pacTteHui, rpuboB. HemoHcTpaiu
Tabmurst u CXEMBI: «Ctpoenue
9YKapHOTHYECKOH  KJIeTKn», «CTpoeHue
YKUBOTHOM KIICTKH, «Ctpoenue

pacturensHOi  kieTkny». OOopynoBaHHe:
CBETOBOM MHKPOCKOIT; MHKpPOIpPENapaTsl
PacTUTEIbHBIX, JKUBOTHBIX KIIETOK.
[IpakTnueckas pabora «/3y4ueHne CBOWCTB
KJICTOYHOW MEMOpaHbI»

OK 06; OK 07

IPOKAPUOTHUYECKAs KJIETKA, KIETOUHas CTCHKA,
MypeuH, POTOCHHTETUYECKUE MEMOpPaHBbI,
¢naremumH. XapakTepu3oBarb (GopMy U pazMepbl
MPOKAPUOTUYECKUX KIIETOK; (DYHKIIUU
TEHETUYECKOT0 armapaTa IpoKapHoT.
OnuceIBaTh MpoLecc crnopoodpazoBaHus,
OTMEYaTh €r0 3HaUEHUE /711 BBKUBAHUS
OakTepuil IpH YXYyIIICHUN YCIOBUM
cyuiecTBoBaHMsl. ONUCHIBaTh pa3MHOXKEHUE
npokapuot. OIeHUBaTh MECTO U POIIb IPOKAPUOT
B OMOLIEHO3aX.

PackpbiBaTh copepkaHre TEPMUHOB U TOHATHH:
ria3MaTuyeckas MemOpana (Iia3mMajieMma),
KHUJKOCTHO-MO3aUYHasi MOJIENIb, MEMOpaHHBIE
Oenku (mepudepuyueckue, MHTETPAIbHEIE),
TIIMKOKAIUKC, AUPQy3Hsi, 0CMOC, aKTUBHBIH
TPaHCIIOPT, IHAOLUTO3, (ParoluTO3, MMHOLUTO3,
9K30LIMTO3, KIIETOYHAs CTEHKA, MIa3MOECMBI,
cuMIuIacT. XapakTepu30BaTh 0COOEHHOCTH
CTpOEHUS U (PYHKIIMM SYKaPHOTHUECKOU KIIETKH;
TPAHCIIOPT BELIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy: MacCUBHBIN M aKTUBHBINA TPAHCIIOPT;
paboTy GesKoB-KaHaOB; pabOTy HATPUIi-
KaJMEBOT0 HAacoCa; CTPYKTYPY U QYHKIIUU
KJIETOYHOM CTEHKU pacTeHU U TpuooB.

Tema5.3. luronnasma u eé
OpraHou/Ibl

[utomnasma.  Iluto3ons.  [luTockener.
HBwkenne  nurtomiazMel.  OpraHoOHIBI
KiIetku. OpgHoMmeMOpaHHBICE  OPTAHOWIBI

OK 01; OK 02;
OK 04; OK 07,

PackpeiBath conepkaHre TEPMUHOB U TIOHSTUIA:
nuToIIasmMa, HTUTO30J1b, TIUTOCKCIICT,
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[TpakTuueckas padota Ne 4
«3yueHue NBUKEHUS
[IUTOIJIa3MBbI B
pPaCTUTEIBHBIX KIETKaX).
Jlaboparopuas pabora Ne 3
«Hccnenosanue
MJ1a3MOJIN3a U
JeTU1a3MoJIn3a B
PACTHTEILHBIX KIETKAX)

KJISTKU: 3HpoIu1a3Marnyeckas cethb (DI1C),
anmapat ['oJIbIKY, TU30COMBI, UX CTPOCHUE
u (hyHKIUH. B3aumocBssi3b
OJTHOMEMOPAHHBIX OPraHOWIOB  KJICTKH.
CTpocHHE TPaHYISAPHOTO  PETHUKYIyMa.
Mexanusm Hampapienus Oenkos B OIIC.
Cunte3 pactBopuMbix OenkoB. CuHTE3

KJIETOYHBIX MeMOpaH. I'naaxuii
(arpanynsapHBIi) SH/IOTIA3MATHIECKHUI
PETHUKYIIYM. CekpeTtopHast byHKIUS

anmapata ['onpmxu. Mogudukaius 0eikoB
B ammapare ['ompmku. CopTupoBka OenkoB
B amnmnapare ['onbmpku. TpaHcnopT BelecTB
B KJeTke. Bakyoian pacTUTENbHBIX KJIETOK.
Kunerounstit cok. Typrop.
IlomyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:
MUTOXOHJpHUH, IIacTubl. [Ipoucxoxaenue
MUTOXOHIpUH U mactua. CumOuoreHes
(K.C. Mepexkosckuii, JI. Maprymnuc).
CrpoeHne W (QYHKIMA MUTOXOHJAPHHA |
mwiactug.  llepBuynHble, BTOpPHYHBIE W
CJIOKHBIE IUIACTHAB! (POTOCHHTE3UPYIOIINX
3yKapuoT. XJIOpPOIUIaCThl, XPOMOILIACTEHI,
JIEHKOILIACTBI BBICIIIAX pacreHui.
Hemonctpanun  IlopTpeTst: K. C.
MepexkoBckui, JI. Maprynuc. Tabnums! u
cxembl:  «CTpoeHHE  JyKapHOTHYECKOU
KIeTKkn», «CTpoeHue >KMBOTHOW KIIETKH»,
«CtpoeHue pacTUTEIBHON KIIETKHUY,
«Ctpoenne MHUTOXOHIPUW.
O6opymoBaHre: CBETOBOM  MHKPOCKOIT;
MHUKpoTpenapaTsl PacTUTENbHBIX,
XKHUBOTHBIX KieTok. IIpaktuueckas pabora
«M3yyeHne JBWKEHHS IUTOIUIa3MBI B
pacTuTenbHBIX KieTkax». JlabGopatopHas
pabora «VccnenoBanue miaa3mMonnsa

KOMITAPTMEHTBI, OPraHOUbI,
supomazmatudeckas cetb (OI1C), anmapar
["onb KM, TM30COMBI, BaKyOJIb, pPUOOCOMBI,
aBTOJIM3, BE3UKYJISPHBIN TPAHCIIOPT,
IIEPOKCUCOMBI, KJIETOYHBIN COK, TYprop,
MHUTOXOH/IPUH, KPUCTBI, IIIACTU/IB,
XPOMOILIACTHI, JIEMKOIUIACTHI, XJIOPOILIACTHI,
CTPOMa, IPaHbl, THJIAKOM I, JJaMeJLIa.
XapakTepu30BaTh LUTOILIA3MY IYKAPUOTUYECKOMN
KJIETKH; KJIacCU(hUIIUPOBATh OPraHOM/ Il B
3aBHCUMOCTH OT OCOOCHHOCTEH MX CTPOSHUS
(omHOMEMOpaHHbIE, TByMeMOpaHHbIE,
HeMEeMOpaHHbIE); OMUCHIBATH (DYHKIIMU KaXI0TO
opraHouja B kieTke. OObIACHATh COOBITHS,
CBSI3aHHBIE C BHYTPUKJIETOUHBIM MUIEBAPEHUEM,
€ro 3HaueHue AJis opranuzma. OTmeuaTb
3HAUEHUE LIUTOCKEJIETa; XapaKTepU30BaTh €ro
3JIEMEHTHI (MUKPOTPYOOUKH, MUKPO(DUIAMEHTHI,
MIPOMEXYTOUHbIE (PUITaAMEHTHI), UX POJIb B
KHU3HEJEATEIIBHOCTH KJIETOK U TKAHEH.
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Tewma 5.4.HememOpanHbie Snpo.  OGonouka  siapa, — XpOMATHH, OK 01; OK 02; PackpeiBath cosepkaHre TEPMUHOB U IOHSTUIA:
OPraHOUbI KIIETKH. Kapuoriasma, SIIPbIIKH, HX CTPOCHHUC WU OK 04; OK 07; | pubocoma, moaucoMa, MUKPOTPYOOUKH, TyOyIUH,
Tema 5.5.Ctpoenue u (ynkumun. SnepHbiii GenKOBBIA MaTpHKC. KJIETOYHBIN HEHTP (IIEHTPOCOMA), IIEHTPUOIIH,
GyHKLIUM A7pa. IIpocTpancTenHoe paclonoxeHNIe uenTpocdepa, KIyTHKH, PECHUYKH, 0a3aIbHOE
Tema 5.6.CpaBHuTenbHas XPOMOCOM B HHTEP(a3HOM Ape. TeJble. XapaKTepru30BaTh HEeMEMOpaHHbIE
CpaBHHTETTbHAS XapaKTEPUCTHKA KIIETOK
XapaKTePUCTHKA KIETOK . N OpraHOUbI KJIETKH, X CTPOCHHE U (DYHKIUH.
9ykapuoT  (pacTUTENBbHOH,  KUBOTHOM, 5
9YKapuoT. rpubHoi). Jlemonctpammn  TaGmumsl  m PackpbIiBaTh copepkaHne TEPMUHOB U TIOHATHI:
JlaboparopHuas padota Ned cxembr:  «CTpOGHHE  DYKAPHOTHYECKOIX SIIPO, siiepHasi 000JI0UKa, SCPHBIE MOPHI,
«M3yuenue cTpoeHus KJIeTKn», «CTpOeHHEe >KUBOTHOH KIICTKNY, HYKJICOIIa3Ma (KaproIiasma), FCHOM, XPOMATHH,
KJIETOK Pa3IUYHbIX «CTpoeHHE  DACTHTENBHOM  KICTKI». yXPOMaTHH, TETEPOXPOMATHUH, SAPBIIIKO,
OpPraHU3MOBY O6opynoBaHue: CBETOBOH  MHKPOCKOIT, XPOMOCOMEI, IIEHTPpOMEPA, KHHETOXOP,
MUKDOIPENapaTh PacTHUTEIbHBIX, KJICTOYHBIE BKIIFOUEHUS. XapaKTepU30BaTh
JKUBOTHBIX KIICTOK. Ha6opaT0pHa>1 pa60Ta KJIETOUYHOE ;[I[po KakK IICHTp ynpaBHeHHg
«M3ygeHue CTPOEHMS KJICTOK PasTHYHbIX JKU3HEAEATENLHOCTRIO KIIETKH, T€HETHUSCKUI
OpraHusMOB» armapar KJIeToK 3yKapHoT, CTPOEHHUE U (PyHKIUH
xpomocoM. ONHCHIBaTh CTPYKTYPHI SApa U UX
B3aMMOCBSI3b C OPTaHOMJIAMU ITUTOILIA3MBI.
XapakTepru30BaTh TUIBI KIETOK YKAPHOT:
pacTUTenbHas, )KUBOTHAs, rpuOHas. CpaBHUBATh
MEX]ly COOOH CTpOSHHE U KUZHEACSITETbHOCTD
IYKapUOTHYECKHUX KJIETOK U POJIb MPOKAPUOT B
OHOIIeHO3aX
Tewma 6.1.00meH BemiecTs — Conep:xanue yueOHOro Matepuasa: OK 01; OK 02; PackpeiBath cofepkaHue TEPMUHOB U TIOHSTHIA:
MeTabOoIIH3M. AccuMuIsILUsT M JAUCCUMMWISIIUAS — JIBE OK 04; OK 07; | oOMeH BelecTs (MeTaboIn3m), aCCUMUIISINS

JlaGopatopnas pabora Ne 5
«13yueHne
KaTAIATHYECKON
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe amMuIIa3bl WK
KaTasas3bl)y.
JlaGopaTtopHnast pabota
«M3yuenune
(dhepMEeHTaTUBHOTO
pacIleIIeHHs] IEpOKCcHIa
BOJIOPOJIa B PaCTUTEIIbHBIX

CTOpOHBI MeTabonmu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIN U IreTepOTPO(HBIN.
VYdyacte  kuciopora B OOMEHHBIX
rporeccax. JHEPreTHUECKOe OOeCIeUCHIE
kieTku: npespamenne AT® B oOMeHHBIX
npoueccax. @OepMEHTATUBHBIA  XapakTep

peakITit KJIETOYHOTO MeTabom3Ma.
@epMeHTBI, HUX CTPOEHHUE, CBOICTBA U
MEXaHU3M JIeUCTBHUA. KodepmeHTsr.

Otnuuust GepMEHTOB OT HEOPraHWMYECKHUX
KaTaau3aTopoB.  benku-akTuBaTtopsl  u
OETIKU-UHTMOUTOPBHI. 3aBUCHMOCTb

(anHaboJsIM3M), MJTH IJIACTHYCCKUI OOMEH,
JTACCUMUIIATINS (KaTaOOIU3M), MITH SHEPTeTUIECKAN
00MeH, aBTOTPO(BL, TeTepOTPOdBI, aHA3POOHI, a3POOHI,
(hepMeHTHI, aKTHUBHBIH LIEHTp, CyOCcTpaTHas
crenu(pUIHOCTh, KOPEPMEHTHI, OEKH-aKTHBATOPHI 1
Oenku-uHrnouropsl. [lepeuncisTe ocoOeHHOCTH
[UTACTHYECKOT'O ¥ SHEPTETHYECKOr0 0OMEHa B KIIETKE;
YCTaHABIUBATH B3aUMOCBSI3b MEXK/TY IIACTHUECKUM U
SHEpreTUYeCKUuM 0OMeHOM. PaznmryaTs THIsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepOoTPOGHBIH.
[TokaspIBaTh pOJIb KMCIOPOAa B OOMEHHBIX
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N ) KMBOTHBIX KJICTKax»

CKOpPOCTH (PEPMEHTAaTHBHBIX PpEaKUUd OT
pasnu4HbIX  QakTopoB. JleMoHcTparmu
Tabmuuet w  cxembl:  «DOTOCHHTE3Y,
«JHepreTnueckui oOmen», «buocuHTe3
Oenkay, «CtpoeHue hepmeHTaR,
«XemocuHTe3». OOOpYyIOBaHHE: CBETOBOM
MHUKPOCKOIT; o0opynoBaHue JUIst
MPUTOTOBJICHHUS TIOCTOSIHHBIX W BPEMEHHBIX
MUKpPOTpEnapaTos.

JlaGoparopHas paborta «M3yueHue
KaTAINTHYECKOH aKTUBHOCTH (EPMEHTOB
(Ha TpuMepe aMmiIa3bl WM KaTajla3bl)y.
JlaGoparopHas pabora «M3yueHwue
(hepMEeHTaTUBHOTO pacuienieHus
MEPOKCHIa BOAOPOJA B PACTUTECIBHBIX H
JKHBOTHBIX KJIETKAX)

nporeccax. CxeMaTH4ecKu U300paxaTb CTPOCHUE
dbepmenTa. OTn4aTh GEepMEHTHI OT
HEOPTaHMYECKHUX KAaTAIM3aTOPOB U OMPEACIAThH
UX POJIb B (DYHKIIMOHUPOBAHUH JKUBBIX CUCTEM,

B IIPOMBIIIIJICHHOCTH, B METUIIUHE, B
TIOBCEIHEBHOM KU3HU yenoBeka. CTaBUThH
9KCIIEPUMEHT 10 BBISBICHUIO KaTATHTUYECKOM
AKTUBHOCTH MEPOKCHUIa3bl, aMUIIA3bl, OOBSICHSTD
MIOJTyYEHHBIC PE3YJIbTATHI.

Tewma 6.2.ABTOTpODHBIH
TUI OOMEHAa BEIECTB.
®orocunTes. Tema
6.3.ABTOTpOGHBIN THIT
oOMeHa BeIlIeCTB.
XeMOCHHTE3.
JlaGoparopHas pabota Ne 6
«CpaBHEHHE MPOLIECCOB
dbotocuHTE3a U
XEMOCHHTE32)

Conep:xanue yueOHOro MaTepuasa:

[TepBruuHbIi CUHTE3 OpraHUYEeCKUX
BEILIECTB B KIIETKE. DOTOCUHTES.
AHOKCUTEHHBIA M OKCUT'CHHBIN ()OTOCHHTE3
y Oakrepwuii. CBeTOCOOMpAIOIINE TUTMEHTHI
U OUTMEHTHl PEAaKLMOHHOrO LeHTpa. Ponb
XJIOPOIUTACTOB B TIpollecce (POTOCUHTE3a.

CaeroBas u TEMHOBas ¢assl.
®doroapixanne, C3-, C4- u CAM-THb!
¢dorocuHTE3A. [IpoxyKTHBHOCTH
(oTocunTe3sa. Brusiane Pa3ITHMYHBIX

(akTOpoB Ha CKOpOCTb (POTOCHHTE3A.
3nayenue QortocuHTe3a. JlemoHCcTpauuu
Hoprpersr:  Jx. Ilpuctim, K. A.
Tumupsses. Ta0nuust u CXEMBI:
«POTOCHHTE3»

XemocuHTe3. Pa3zHooOpasne opraHuzMoB-
XEMOCHHTETHKOB: HUTPUPHIIUPYIOTIUE
Oakrepuu, JKene300aKTepuH,
cepoOaKTepuy, BOJOPOIHBIE OaKTEpHU.
3HayeHue XeMocuHTe3a. JleMoHcTpauuu
Hoprpersr: C. H. Bunorpanckuii, I. A.

OK 01; OK 02;
OK 04; OK 07,

PackpsIBath copepxxaHue TEPMUHOB U ITOHSATHIM:
(dotocunTes, has3pl porocuHTE3a (CBETOBAS,
TEeMHOBas), GoTonu3, hochHopuaupoBaHUe, ITUKIT
KanpBuna, HAJI®+ (mepeHocuuK BOJOpOIa).
XapakTepru30oBaTh MIACTHIESCKUIT OOMEH Kak 3Tall
o01miero oOMeHa BemecTB; COOBITHS (POTOCHHTE3a
(peakuuy CBETOBOI 1 TEMHOBOI (a3); poib
XJIOPOILTACTOB B Mpoliecce PoTocuHTE3a. BHISBIATE
MIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXy MOTJIOIIEHUEM
COJIHEYHOH 3HEPIUu XJIOPO(PHIIOM U CUHTE30M
mosexysn AT®. CpaBHUBATH HCXOIHBIC BEIIECTBA,
KOHEUHbIE MPOYKTHI U YCIOBUS

MIPOTEKAHUS peaKLHii CBETOBOM U TEMHOBOH (a3
(dorocuHTe3a. YCTaHABIUBATH B3AUMOCBSI3b MEXKITY
(hOTOCHHTE30M U JIbIXaHHUEM; CBETOBOM U TEMHOBOM
peaknuaMu potocunTesa. OLeHNBaTh 3HAYCHUE
(doTocuHTE3a 1J151 )KU3HU Ha 3eMIie.

PackpeiBath conepkaHre TEPMUHOB U IIOHSTUIA:
xeMocuHTe3. OOBSCHUTH CYIIHOCTh XEMOCHHTE3a,
pacKpbIBaTh €ro 3HaUeHHE B buocdepe.
[IpuBOaUTE IPUMEPHI XEMOCHHTE3UPYIOIINX

47




3aBap3uH. Tabmurst u CXEMBI:
«DOTOCHHTE3Y, «XEMOCHHTE3»
JlaGoparopHnas pabota «CpaBHeHue

IMpoLcCCOB q)OTOCI/IHTCSa N XCMOCHUHTE3a»

Oaktepuil (HUTpUHUIUPYIOMNUE OaKTepUH,
xKene300aKTepuu, cepoOaKTepUH, BOJIOPOIHBIC
OaKTepHM) M XapaKTepU30BaTh UX
KU3HeeATeIbHOCTh. COCTABIISATh YPaBHEHUS
peakiuii xemocuHTe3a. CpaBHUBATh XEMOCHHTE3
¢ GOTOCHHTE30M

Tema 6.4. DHepreTudecKuii
00MEH — JUCCUMUJISLIUS.
JlaboparopHuas padota Ne 7
«CpaBHEHHE MIPOLIECCOB
OpOXKEHUS U JABIXAHUSD)

Conep:xanue yuyeOHOro MaTepuaJa:

AHa’poOHBIC OpraHu3Mbl. Buabl OposkeHUS.
[IponykTsl OpoXKEHUSI U UX HUCIOJIb30BaHHE
YEIIOBEKOM. AHa’poOHEIE
MUKPOOPTaHU3MbI KaK O0O0BEKTHI
OMOTEXHOJIOTUU M BO30YAUTENN OOJIC3HEH.
AspoOHbIE OpTraHM3MBI. Orarnbl
SHEPTeTHYECKOTO obMeHa.
ITonroroBurenepHplii  ATan. I'aukomus —
OECKHCIIOPOTHOE pPACHICIUICHUE TIFOKO3BI.
Bronornyeckoe OKHCICHUE, WIN KIETOYHOE
JbIxanue. Pojb MUTOXOHIpPUE B Tporieccax
Ouonoruueckoro okucieHus. Lukmnueckue

peaxumu. OxucnutenabHOE
¢dochopunupoBanue. OHeprus
MeMOpPaHHOTO  TpajleHTa  POTOHOB.

Cunte3 AT®: paborta mporonHoit ATO-
cuHTasbl. [IpenMymiecTBa a3poOHOTO MyTH
oOMeHa BeNIeCTB TMepell aHa’POOHBIM.
O PeKTUBHOCTH SHEPrETHUESCKOTO OOMEHa.
Hemonctpanuun  Tloptperst: B. A
Ourenerapar, I[1. Mwryemn. Tabnumbl u
CXEMBI: «OHePreTYeCcKuii oOMeH».
JlabopaTtopHas pabora «CpaBHeHue
MPOLIECCOB OPOKEHMS U IBIXAHUS

OK 01; OK 02;
OK 04;

PackpeiBaTh copepkaHue TEPMUHOB U IOHATHI:
JTAaIbl SHEPTETUYECKOT0 OOMEHa —
HOJTrOTOBUTENIbHBIN, OECKUCIOPOTHBIN
(aHa’pOOHBIIT), KUCITOPOIHBIN (A3POOHBIH);
IJIMKOJIN3, OpOoXKeHHe, OMOJIOrMYECKOe OKUCICHHE
(nprxanue), nuki Kpebca, okuciurenbHoe
¢bochopunrpoBanue, IPOTOHHBIN TPAIUEHT,
npotoHHas AT®-cunTaza. [lepeuncnsare
0COOEHHOCTH SHEPreTHYECKOro 0OMEHa B KIIETKE.
OnwuchIBaTh ATAIBI SHEPTETUIECKOTO OOMEHa
(MOATrOTOBUTENBHBIHN, OECKHCIOPOAHBIH,
KHCIJIOPOJIHBII) U CPaBHUBATH UX MEKIY COOOI.
XapakTepu30BaTh PEaKIUH IIIUKOJIN3A,
OpO’KeHHMsI, KJIETOUHOTO JIbIXaHUs. Y CTAaHABIUBATh
B3aMMOCBSI3b MEX]y INIMKOJIN30M, KIETOUHBIM
JIbIXaHUEM U CUHTE30M MoJiekyn ATO.
CocTaBnsTh ypaBHEHUS OCHOBHBIX 3TarloB
9HEpPreTUYecKOro 0OMeHa B KJIETKE.
PaccuntbiBaTh 3HEpreTUYECKYIO 3P PEKTUBHOCTD
IJIMKOJIN3a M OMOJOTMYECKOTO OKHCIICHHUS.
HazbiBaTh CX0AHbBIE BEIIECTBA, KOHEUHBIE
MIPOJYKTHI M YCIIOBUS IPOTEKAHUS PEAKIUI
sHepreTdeckoro ooMeHa. CpaBHHUBATh
SHepreTudeckyro 3 pekTuBHOCT
OECKHUCIOPOAHOTO U KUCIOPOJHOTO TAIOB
KOHEYHbIE IPOAYKTHI U YCIIOBUS IPOTEKAHUS
peaKIuii SHEPreTHIecKoro ooMeHa
HHEPreTUYecKOro ooMeHa.
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Tema 7.1. Peakuuu Peaxiuu matpuunoro cunresa. IIpuHiun OK 01; OK 02; PackpeiBath cosepkaHre TEPMUHOB U IOHSTUIA:
MaTpUYHOI'O CUHTE3A. KOMIUIEMCHTAPHOCTH B peaKIHAX OK 04; I'eH, TCHETUYECKHUH KO/, KOJIOH (TPHUILIET), CTOM-
MaTpuiHOro - CHHTC3a. Peanusarms KOJIOHBI, MaTpHUIIa, MATPUYHBIA CUHTE3,
HaCIIe/ICTBEHHO I/IH(I)OpM“aHI/II/I. tpanckpunuus, PHK-monumepasa, npomorop,
Teneriecimit  kon, ero  CcowCTBA. CIUIAMICUHT, UHTPOH, DK30H. XapaKTEepU30BaTh
Tpanckpuniius — Mmatpuunbiii cuare3 PHK. N
TTpHHmMH B — peaKkIu MaTPUYHOIO CUHTE3a, CBOKMCTBA
KOMILICMEHTAPHOCTD, FEHETUYECKOTo Koja. ONMUChIBaTh 3TAIbI
AHTHIAPAJUICTBHOCTh, ACHMMETPUYHOCTb. TpaHCKpHIILIHI 1 TPaHCIALHI, yCTaHABIMBATD
Cospesanne  Matpuunsix  PHK B B3aMMOCBSI3b MATPUYUHBIX PEAKIUH B KIJIETKE;
C-)yKapI/IOTPI‘IeCKOﬁ KJIETKE. HeKOI[I/Ipy[OH_H/Ie CXEMATHYCCKHU I/I306pa)KaTb MAaTpHUYHBIC pCaKIIUMKU
PHK. JHemonctpanuu Iloptper: H. K. TPAHCKPUIILHUH U TpaHCIsiuuu. Pemars
Kosnbios. Tabmuisl u cxemsl: «buocunTe3 OHMOJIOTHYECKHE 3a/1a4H Ha OTpeiesieHNe
Oenkay, «I eHeTHUECKUI KO nocienoBaTebHOCTH HykIeoTu10B JJHK n
MPHK, npumeHsist 3HaHus1 0 peakuusix
MaTPUYHOTO CUHTE3a, TCHETUUYECKOM KOJIE,
NPUHIUIIE KOMIIJIEMEHTAPHOCTH
Tema 7.2. Cuntes 6enka Conep:xanue yueOHOro MaTepuaJa: OK 01; OK 02; PackpeiBaTh copepKaHue TEPMUHOB U IIOHATUI:
Tpancnsanust w  e€ ortambl.  YyacTue OK 04; TpaHciAnus, anTukooH, TPHK, amunoanmi-

TpancnoptHeix PHK B OGmocuuTese Oenka.
Ycnosus 6uocunTe3a Oenka. Kogupoanue
aMUHOKHCIOT. Pons pubocoMm B OMocuHTE3E
Oenka. [lemoHcTpanuu TaOuUIBl U CXEMBI:
«buocunres 6enkay, «I'eHeTHUECKUI KOMI»

TPHK-cunTeTasa (konasa), monmupudocoma
(mommrcoma). XapakTepu3oBaTh CBONCTBA
reHeTudeckoro xoaa. OMHUCHIBATE ATAIIbI
TPAHCISIUU U CXEMAaTHUECKU N300paxarh
MaTpUYHBIC PEAKIIMK TPaHCISAIUU. PermaTh
OHMOJIOTHYECKHE 3a/1a4M Ha OTpeeNieHUue
aatTukomoHoB TPHK, mociaemoBarensHOCTH
AMUHOKHCIIOT B MOJIEKYJIe OeKa, MpUMeHss
3HAHUS O PEAKINIX MATPUIHOTO CHHTE3A,
TE€HETUYECKOM KOJ€, PUHIINIIE
KOMIJIEMEHTAPHOCTH
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Tema 7.3. Mexanusmbl Conep:xanue yueOHOIro MaTepuasa: OK 01; OK 02; PackpeiBaTh copepkaHue TEPMUHOB U IOHATHI:
JKCIPECCUU I'€HOB CoBpeMeHHBIE NPEACTABIEHUS O CTPOCHUH OK 04; OIeparop, OMEPOH, CTPYKTYPHBIE T'€HBI,
reHoB. OpraHu3sauysi TeHOMa y MPOKapruoT MPOMOTOP, penpeccop. ONUCkIBaTh CTPYKTYPY
. DyKapHoT. Perynsius akTHBHOCTH T€HOB reHOMa MPOKAPUOT; XapaKTepru3oBaTh paboTy
y mpokapuor. [I'mmoresa omepona (. UHYIHOEIBHOIO U PENPECCUOETLHOTO OIEPOHA.
Kaxob, K. Mano). MonexyipHbie BbiaensTe CTpyKTYpPHYIO U PETYJIATOPHBIE YACTH
MCXAaHU3MBbI 3KCIIPECCUU I'CHOB Y 3YKApHOT.
Porlb XpoMaTHHA B perysswiM  paGoTs reHa 3ykapuoT. CpaBHUBaTh IIPOLIECCHI
TeHOB. Perymsinus 0OMEHHBIX MPOIECCOB B OKCIpECCHH ICHOB y IIPOKAPpHOT 1 SyKAPHOT.
rerke. KIeTouHbIi ToMEoCTas. XapakrtepuzoBaTh runotesy onepona (. XKaxo0,
JleMoHcTpauun  Tabmumpl M CXEMBL: K. Mano). OnuceiBaTh MEXaHU3M TOJTICPKAHUS
«buocunres 0enkay, «I 'eHeTUUEeCKHI KOI» KJIETOYHOI'0 TOMEOCTAa3a.
Tewma 7.4. OcHOBBI Conep:xanue yueOHOro MaTepuasa: OK 01; OK 02; PackpriBath coneprkaHue TEPMUHOB U [IOHSATUI:
BHUPYCOJIOTHH. Bupychl — HekneTouHble GOPMBI JKM3HU U OK 04; BUPYC, BUPUOH, CEP/LIEBUHA, KalICUJl, 0OpaTHas
HNudopmanronHas oGnurarHsie napasutsl. CTpOCHHE MPOCTHIX TPAHCKPHUIILIUS, PETPOBUPYCHI, OakTepuodar,
Ouosorus U CIOXKHBIX  BUPYCOB, pPETPOBUPYCOB, BUpYC UMMyHOeuuTa yenoseka (BIY),

[TpakTuueckas pabora NedS
«Co3znanue MoJIeNId BUPYyCa

Oakrepuodaros. Kuznennsrii nwmkn JIHK-
conepxamux BupycoB, PHK-copepxkammx

BUpycOB,  OaktepuodaroB.  OOparHas
TPAHCKpHIILMs,  peBepTasa, HHTerpasa.
Bupycusie 3a00JIeBaHus 4eJoBeKa,

KUBOTHBIX, pactenuii. CIIM/], COVID-19,
conraJibHbIE W MCAHWIIMHCKHE HpO6HeMLI.
buonHdopmaruka: WHTErpanys W aHaIU3
O0JBIIHX MacCHBOB («bigdatay)
CTPYKTYPHBIX  OHOJIOTHYECKHX JIaHHBIX.
HanorexHonoruu B OMOJIOTHH U MEITUIIMHE.
[Iporpammupyembie  QYHKIHH — OCIIKOB.
Crioco0st JIOCTaBKH JIEKapCTB.

JleMoHcTpanun [Toptper: . n.
HMBanoBckui. Taonuis " CXEMBI:
«"eHeTn4eCKU KO, «Bupycsb»,

«bakrepuodaru». IIpakrudeckas padoTa
«Co31anue MOJIeNH BUPYCay

MPUPOIHO-0YaroBbie HHPEKIINH.
XapakTepru3oBaTh BUPYChI, PETPOBUPYCHI K
OakTeprodaru Kak BHyTPUKIETOYHBIX Tapa3uTOB
MPOKApHOT U 3yKapHuoT. M3naraTe runoressl
3BOJIFOLIMOHHOIO IPOUCXO0XKIAECHUS BUPYCOB.
OnuceIBaTh MEXaHU3M B3aUMO/JICHCTBHS BUPYCa U
KJIETKU, HHPEKIIMOHHBII BUPYCHBIN MpOIIECC.
XapakTepru30BaTh MEXAaHU3MbI BEPTUKAIBHON U
TOPU3OHTAIILHOM NIE€peiauyu BUPYCOB;
3a00J1€BaHUs )KUBOTHBIX U PACTCHUH,
BbI3bIBa€Mbl€ BUpycamMu. Ha3biBaTh BUPYCHBIE
3a00JIeBaHMs, BCTPEYAIOIUECS Y YEJIOBEKA:
TpUIII, KJemeBoi sunedanut, renatutr, COVID-
19, CIIU . CobmroiaTh mpaBuiia MOBEACHUS B
OKpY>Karolllel NpUpOIHON cpeae, Mep
POPUITAKTUKHI PACTIPOCTPAHECHUSI BUPYCHBIX
3abosieBanuii (B ToM uncne BUY-undexuun).
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Tema 8.1. )KuzHennsni nukin | CogepxaHue y4eOHOro MaTepuasa: OK 01; OK 02; PackpeiBaTh copepkaHue TEPMUHOB U IOHATHI:
KJIETKU. Matpuunsiii cunre3 JJHK — pennmukanus. OK 04; KJICTOYHBIN 1TUKJI, uHTepdaza. [lepeuncnars
Tema 8.2. MarpuuHsbiii HpuHummsl peIUTHKALHH JHK: [IEPUO/IbI YKU3HEHHOTO [IUKJIA KJIETKH U
cunres JJHK. Xpomocompl. | KOMIUIEMEHTAPHOCT, XapaKTEepPU30BaTh MPOTEKAIOIINE B HUX MPOLIECCHI
JlaGoparopuas pabora TIOIyKOHCCPBATHBHBIN CHHTES, PacKphbIBaTh COEPKAHUE TEPMUHOB U MIOHATHIA:
Ne8 «M3ydenne xpomocom | AHTHIAPAIICIBHOCTE. Mexanmsu perukanus (peayriuKams),
perukanuu JJHK. Xpomocomsl. Ctpoenue
Ha FOTOBBIX KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIIIEIIbHOCTD,
xpomocom. Temomepbl ©  TeroMepasa.
MHKpOIpenaparax» XPOMOCOMEBIH HAGOD KIETKH — KAPHOTHIL JHK-nonumepasa, reaomepa, PeILIMKALHOHHAs
JIMIUTOMAHB ¥ TATUIOHAHBI  HAGODEI BUJIKA, XPOMOCOMa, XpPOMOCOMHBII Ha0op,
XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI. HYKJICOCOMBI, CCCTPUHCKUC XPOMATU/BL,
ITonoBele  xpomocombl.  JleMOHCTpauuu LEHTPOMEPA, KAPUOTHII, FaIIOUIHBIN U
Tabmupl 1 cxembl: «OKU3HEHHBIH UK JUIUIOUTHBIN HabOp XpOMOCOM, TOMOJIOTUYHBIE
KJICTKI, «CrpoeHue XPOMOCOM, XPOMOCOMBI, IIOJIOBBIE XPOMOCOMBI.
«Pemmkanmst  [THK».  Obopynosanue: XapakTepu30BaTh CTPOEHHE XPOMOCOM,
CBETOBOH MMKPOCKOII; MMKPOIIPENIapaThl: KapUOTUIIOB OpraHu3MoB. [lepeunciars
«MuT03 B KJIETKaX KOpEIIKa JIyKay. npuHmnsl pervtnkaunn JHK 1 1aBats um
JlabopatopHas pabora «HsyHcnne COJIEpKaTENbHYIO XapaKTepuCTUKy. ONUCHIBATH
XpOMOCOM Ha I'OTOBBIX MHUKpOIIp€IIapaTaxy
mexanu3M perunkaiun JIHK. Cxemarnyecku
n300paXkaTh CTpOCHHUE MeTapazHON XPOMOCOMBI.
PaznuuaTh XpoMOCOMBI Ha MUKpOIpenapaTax u
MUKpodoTorpapusx.
Tema 8.3./lenenne kietkn — | Copep:kanue yuedOHOro MaTepuasa: OK 01; OK 02; PackpeiBaTh copepKaHue TEPMUHOB U IIOHATUI:
MUTO3. Henenve kineTku — MuTo3. CTaud MUTO3a OK 04; MHUTO3, TIpodaza, Meradasa, anadasa, renodasa,

Tema 8.4. Perymsiuus

PKU3HEHHOTO 1IMKJIA KJIETOK.
JlaGopaTopnas pa6ota Ne 9
«Habmonenue muros3a B
KJIETKaX KOHYHMKA KOpEeIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax )»

Y TIPOUCXOMAIIUE B HHUX MpPOIECCH. THITBI
muTo3a. KapWokwmHe3 W IUTOKHUHE3.
buonornueckoe 3HAYCHUE MHTO3A.
HemoncTtparun  Tabmumsl W CXEMBI:
«Ku3HeHHBIM TMKIT KiIeTkn», «CTpoeHune
XPOMOCOM, «Pennukanus JITHK»,
«Murosy.

O6opynoBaHue: CBETOBOH  MHKPOCKOIT;
MHKpoOIIpenaparel: «MHTO3 B  KIETKax
Kopemka Jyka». JlaboparopHas pabota

KApUOKHUHE3, [IMTOKUHE3, BEPETEHO JIETICHUS,
MeTtada3zHas mIacTuHKa, 00po3/ia JeIeHHS.
[lepeuncnars nocneaoBaTENbHOCTD CTA NN
MHTO3a U ONTUCHIBATH TPOUCXOJISIINE HA HUX
IIPOLIECCHI.

CpaBHUBaTh 0OCOOCHHOCTH NMPOTEKAHUSI MUTO3a B
PACTHTENBHBIX U )KUBOTHBIX KJeTkaX. OObICHATD
OMOJIOTHYECKUI CMBICT MUTO3a. Pa3nnuath
CTaJN1 MUTO3a HA MUKpOIMpEenaparax u

«Habmroienne MuTo3a B KIETKaX KOHYMKA Mukpodororpadusx
KOpeIiKa yKa (Ha TOTOBBIX
MHKPOIIpEnapaTax)y»
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Perynsuust MUTOTHUECKOTO IMKIIA KJIETKH. OK 01; OK 02; PackpeiBath cosepkaHre TEPMUHOB U IOHSTUIA:
IIporpammupyemast  KieTo4Hast rubens — OK 04; anonro3, nponudepanus, updepeHIpoBKa.
aronTos. KrneTounoe sapo, XpoMOCOMBI, XapakTepu3oBaTh PEryJIALUI0 MUTOTUYECKOTO
yHKIMOHATBHAS TEHOMHKA. MeXaHH3MBI nukIia Kietku. OObIACHITH OMOJIOTUYECKUMA
npormpepanun, AWM OepCHIPOBKY, CMBICJI 3aIIPOrPAMMHUPOBAHHON KJIIETOYHOU
crapeHus W ruOenn kierok. «l{udposas
KileTKay — GHOMH(OPMATHUECKHE MOJCIH rubeay — anonTo3a. Y CTaHaBIMBaTh B3aUMOCBS3b
(byHKIHOHHPOBAHKS —— MEXKy TOMEOCTAa30M KJIETOK U UX THOEINbIO
Hemonctparun ~ Tabmumsl W CXEMBI:
«KuzHeHHBIN UK KIeTkw», «CTpoeHue
XPOMOCOMY, «Pernnukanus JHK»,
«MHuro3y»
Tema 9.1. Opranusm Kak Conep:xanue yueOHOro MaTepuasa: OK 01; OK 02; PackpriBath cojiepskaHre TEPMUHOB U TIOHSTUIA:
eIMHOE 1IEIIO0C. Buonoruueckoe pazHooOpasue OpraHu3MoB. OK 04; OpraHu3M, OpraH, OpraHeiljibl, CACTEMA OPTaHOB,

Tema 9.2. Tkanu pacteHuit
JlaGopaTopHast pabora Ne
10 «M3y4enue TkaHen
pacTeHuin»

OnHOKIIETOYHBIE, KOJIOHHAJIBHBIE,
MHOT'OKJIETOYHbIE OpraHU3MBl.
OcobenHocTi CTPOCHHSA u
KU3HEACITETbHOCTH OJTHOKJIETOYHBIX
OpraHu3MOB. bakrepun, apxeu,
OJHOKJICTOYHBIE T'pUObI, OIHOKJIETOYHbIE
BOJOPOCIIH, apyrue MIPOTHUCTHI.

Kononmanbupie opranu3msel. B3ammocBs3b
yacTed  MHOTOKJIETOYHOIrO  OpraHu3ma.
TkaHu, opraHel M CHCTEMBI OPTaHOB.
Opranm3m Kak eauHoe 1ienoe. ['omeocras.
Hemonctparun  Tabmuiel ©W  CXEMBI:
«OIHOKJIETOYHbIE BOJOPOCIIH,
«MHOrOKJIETOYHbIE BOJIOPOCIIH,
«baktepun», «lIpocreitmue», «OpraHsl
LIBETKOBBIX pacTeHUi», «CUCTEMBI OPraHOB
MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee
CTpOCHHE HaceKOMBIX». (0opymoBaHUE:
CBETOBOH MMKPOCKOIT, MHUKPOIPEapaThl
OJIHOKJICTOUHBIX ~ OpPraHU3MOB;  >KHUBBIC
IK3EMILISIPBI KOMHATHBIX pacTeHui;
repbapuy  pacTeHWil pa3HBIX OT/EJIOB;
BIIQKHBIC MIPETapaThl J)KUBOTHBIX

anmapar, GyHKIMOHAJIbHAsI CUCTEMa, TOMEOCTa3.
[epeuncasTe CTPYKTYpHO(DYHKIIMOHATILHBIE
YacTHU OJTHOKJIETOYHBIX, KOJIOHUATBHBIX,
MHOT'OKJICTOYHBIX 1 MHOI'OTKAaHCBBIX OPraHU3MOB.
XapakTepru3oBaTh 0COOCHHOCTH CTPOCHUS U
KU3HEACATCIIBHOCTHU OJHOKJICTOYHBIX
OpPTaHU3MOB, KOJIOHUATBHBIX, MHOTOKJIETOYHBIX U
MHOT'OTKaHEBbIX OpraHu3MoB. CpaBHUBATH MEXY
€000 OHOKIIETOYHBIE, KOJIOHUAIBHEIE,
MHOT'OKJICTOYHBIC 1 MHOTOTKAHCBBIC OPTaHHU3MbI
PackpeiBaTh copepkaHre TEPMHUHOB U TIOHATHH:
TKaHb, MHIEPMHUC, TPOOKa, KOpKa, JTy0,
JpeBECHHA, IPEBECUHHBIC BOJIOKHA, JTyOSTHBIE
BOJIOKHA, COCYbl, KAMCHUCTBIC KJICTKH.
XapakTepru30BaTh TUIBI PACTUTEIHHBIX TKAHEH:
oOpa3oBartelbHas1, TOKPOBHAS, POBOIATIIAS,
OCHOBHas1, MEXaHWYecKas; IePeUHCIIsATh
0COOEHHOCTH UX CTPOCHUSA U BBIITOJIHACMBIC

byHKIIIN
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Txanu pactenuid. Tunel pacTUTETBHBIX
TKaHel: oOpa3oBaTellbHAs, ITOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAs, MeEXaHHYeCKasl.
OcobenHoctn  cTpoeHHs, (QyHKIMH W
pacrojio)keHuss  TKaHed B opraHax
pacrennii. [emonctparmu TaOmuier  u
cxembl: «Tkanu pacreHuit»y, «Opraasl

LIBETKOBBIX pacTeHU, «KopHeBblie
CUCTEMED, «Ctpoenue cTeOIs,
«CtpoeHnue JINCTOBOM IUTACTUHKI).
OOopyZi0BaHUE:  KHBBIE  K3EMILISIPHI
KOMHATHBIX pacTeHuii; CBETOBOI

MHKPOCKOIT;  MHUKpOIpenaparsl  TKaHEH.
JlaGopatopHas pa®oTa «M3ydueHue TKaHEW
pacTeHum»

Tema 9.3. TkaHu KUBOTHBIX U
YeIIOBEKA.
Tema 9.4. Opranbl. CucteMbl
OpTaHoOB
JlaGopatopHas pabota  Ne
11 «M3y4yenue TkaHen
PKUBOTHBIX)
JlaGoparopHas pabota Ne
12 «M3y4yeHne opraHoB
[[BETKOBOT'O PACTEHUS»

Conep:xanue yueOHOro MaTrepuasa:
TkaHu JKUBOTHBIX W Ye€JOBeKa. THIbI
YKUBOTHBIX TKaHEM: SMUTENNAIIBHAS,
COEIMHUTENIbHAS, MBIIICYHAs, HEpPBHAas.
OcobenHocTi  cTpoeHHs, (QyHKIHHA W
pacmoyiioKeHus:  TKaHe B opraHax
JKUBOTHBIX M 4ejoBeKa. JleMoHcTpauuu
Tabmuibl M cxembl: «TKaHM >KUMBOTHBIX),
«Ckener denmoBeka», «llumeBapurensHas
CUCTEMAY,

«KpoBenocHass cucreMay, «JlprxatenbHas
cucremay, «HepBHas cucremarn, «Koxay,
«Mpimeynass  cuctemay. OOopynoBaHUE:
CBETOBOI MMKPOCKOII; MHUKPOIpPENapaThl
TkaHel. JlaboparopHas padorta «l3yueHue
TKaHEH JKUBOTHBIX»

Opranbl. BereraTuBHble U TE€HEpaTUBHBIC
opranel pacteHuil. Oprabl W CHCTEMBI
OpPraHOB XUBOTHBIX M dYejloBeKa. DyHKINH
OpraHOB U CHUCTEM OpraHoB. JleMoHcTpauuu
Tabmuner u cxembl: «OpraHbl IIBETKOBBIX
pacTeHui», «KopHeBbie CHUCTEMBI»,
«Ctpoenne crebis», «CTpoeHne JUCTOBOM

OK 01; OK 02;
OK 04;

PackpsiBaTh copepxaHue TEPMUHOB U MOHSITHI:
SMUTEINIUM, CEKPET, MBILIEUHbIE BOJIOKHA, HEUPOH,
HeWpornus. XapakTepu30BaTh TKAHU KUBOTHBIX U
YeJIOBEKa: AMUTeNHaIbHAs, COeIMHUTEIbHAs,
MBIIIEYHAS, HEPBHAS; TIEPEUUCIISTh 0COOEHHOCTH UX
CTPOCHUS U BBITIOJHSIEMbIC (PYHKITUH

PackpbiBath cofep)xaHiue TEPMUHOB M OHSATHIA:
OpraH, KOpeHb, MOOET, LIBETOK, IJIO, CeMsl, IIOJIOBbIE
JKeJe3bl, TIOJIOBBIE MMPOTOKH, KOMYJISITUBHBIE OPTaHEbI,
CHCTEMBI OPraHoB. XapaKTeprU30BaTh BEreTaTUBHBIC U
reHEepaTUBHBIE OPTaHbl PACTCHUH, COMAaTHYECKHE U
PETYISTOPHBIE OPTraHbl )KHBOTHBIX; IEPEUUCIIATh
0COOEHHOCTH MX CTPOSHHS U BBITIOHSIEMbIE (PYHKITHH.
YcTranaBnrMBaTh B3aMMOCBS3H MEKIY CTPOSHHEM
opraHoB u ux QyHKIMAMU. Paznuuats BUIBI TKaHEH,
OpraHbl U CUCTEMBI OPTaHOB, B TOM YHCJIE YEIOBEKa,
Ha MUKpOIIpernapaTax, BIaXXHbIX penaparax,
repbapuax u MUKpodoTorpadusax, Tadiauuax, MOAEIIX
U MYJISDKax




TUTACTHHKI, «Ckenet YeJIOBEKay,
«[TnmeBapuTenpHas CHCTEMay,
«KpoBeHocHas cucrema», «JlpixatenpHast
cucreMa», «BblgenuTenbHas —cucTEMay,
«HepBHass  cucrema»,  «OHIOKpUHHASL
CUCTEMay. Ob6opynoBanue: KUBBIS
9K3EMILISPHL KOMHATHBIX pacTeHwii;
repbapu pacTeHWH pasHBIX OT/EJIOB;
CKEJIeTHI MI03BOHOYHBIX; KOJUTCKITHN
6CCHO3BOHO‘IHBIX JKHBOTHBIX; BJIaXKHBIC
mpemnapaThl JKUBOTHBIX, CKEJET 4YeJOBeKa.
JlaboparopHnas pabora «/3ydeHne opraHoB
IBETKOBOTO PACTEHHS»

Tewma 9.5. Onopa Tena
OpraHU3MOB.

Tema 9.6. [Ipuxenue
OpraHU3MOB

Conep:xanue yueOHOro MaTepuasa:
Omopa  Tena  opranu3sMoB.  Kapkac
pactenuil. CkeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHbIN U
BHYTpeHHUH ckeneT. CTpoeHWe M THUIIBI
COEIUHEHUS KOCTEH. JeMoHCcTpauuu
Tabmuuer u cxembl: «CTpoeHHE CTEOIs»,
«CtpoeHune JIUCTOBOM TUTACTHHKI,
«Ckener  yenoBeka».  OOopynoBaHue:
CKEJIeThI MMO3BOHOYHBIX; BIIQKHBIE
TpernapaTsl JKMBOTHBIX; CKEJET 4YeJIOBEKa;
PaKOBHHBI MOJUIIOCKOB; KOJUIEKLIUU
HACEKOMBIX, UTJIOKOXKHUX

[BrxeHue OPraHU3MOB. JBrxeHune
OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE,  PECHHYHOe.  JIBHxeHUe
MHOTOKJIETOUHBIX PACTEHHUIl: TPOMH3MBI H
HacTUM.  JIBW)KEHHE  MHOTOKJIETOYHBIX
JKUBOTHBIX W YEJOBEKA:  MBIIICYHAS
cucrema. Pediexc. CkeneTHbIE MBIIIIBI U
ux pabora. [lemonctpanuu TaOmuipl u
cxeMbl: «OJIHOKJIETOYHBIE BOJOPOCIN,
«IIpocreitmne», «CTpoeHHE  MBILIIBIY,
«MBlIIeYHas CUCTEMA»

OK 01; OK 02;
OK 04;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
OTIOPHBIE CHCTEMBI, 00OJIOUKH KIETKH, (PHOPUILITBI,
KapKac, Hapy>KHBIHA CKeJeT (XUTHHOBEIHN ITOKPOB),
TUAPOCTATUYECKUI CKENET, BHYTPEHHHUM CKEJIET,
KOCTH (IJTMHHBIE, KOPOTKHUE, TNIOCKUE), COSTUHEHUS
KOCTEH, HEMOJABIKHBIE (IIBbI), TIOJIYIIOABUKHBIE,
MIOJIBHKHBIE (CYCTaBbl), OTJEINbI CKeNleTa
MO3BOHOYHBIX ’KHBOTHBIX: YEPETI, OCEBOM CKENET
(IO3BOHOYHUK, TpyIHAas KJIETKa, XOpAa), mosica
KOHEYHOCTEH, cBOOOIHBIE KOHEUHOCTH. ONHUCHIBATH
HApY>KHBII U BHYTPEHHUH CKENETHI )KUBOTHBIX,
CTPOEHME U THUIIBI COEANHEHUS KOCTEN.
VYcTaHaBINBaTh B3aUMOCBSI3H MEXAY CTPOCHHUEM
OTIOPHBIX CUCTEM M UX (DYHKIIUSIMH B OpTraHU3Me.
PackpsIBath copepkaHue TEPMUHOB U TOHATHI:
JIBUKEHHE, IBUTaTEIbHbIE OPTaHEIIb, IBHYKEHUE
npocTermux (aMEOOMITHOE, )KTYTUKOBOE, PECHIYHOE ),
JIBH)KEHHUE PACTEHUH (TPONM3MBI, HACTHH ), MBIIIIEYHbIE
CHCTEMBI (COKpaTHTENbHBIE BOJOKOHIIA, KOXKHO-
MYCKYJIBHBI MELIOK, CKEeJIETHas! MyCKYJIaTypa),
CKeJIeTHasl MBIIIIA (MBIIIEYHOE BOJIOKHO,
MUO(UOpHILTA), BBICIITNE JIBUTATENBHBIC IIEHTPHL,
pabota MbIIL (JBUraTeIbHAs, COMATHIECKAs),
MBIIIEYHOE YTOMIICHHE. XapaKTepU30BaTh BUBI
JBVKCHHS OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
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opranu3MoB. OTIHCHIBATh CKEJIETHBIE MBIIIIBI U UX
paboty. YcTaHaBIUBaTh B3aUMOCBSI3b MEKAY
CTPOEHHMEM OIOPHBIX CUCTEM

Tema 9.7. Iluranue
OpTaHU3MOB.
Tema 9.8./Ipixanue
OpraHU3MOB.

Conep:xanue yueOHOro MaTepuasa:
[Iutanue opranusmoB. Ilorjomenue Boapbl,
YIIEKUCIIOTO Ta3a U MUHEPAIbHBIX BELIECTB
pactenusiMu. [InTanue >KUBOTHBIX.
BryTpumnonoctHoe ¥ BHYTPHKJIETOYHOE
numieBapenne. [lutanwe  MO3BOHOYHBIX
XKUBOTHBIX. OTAENBl MHUIIEBAPUTENHEHOTO
TpakTa.  llWmeBapuTeNbHBIE — JKENE3BI.
[MumeBapuTensHass cucTeMa  YeIIOBEKa.
Hemonctpanun  Tabmuiel ©W  CXEMBI:
«KHIIIEYHOITI0JIOCTHEIEY,
«IInmeBapurtenbHass cucrema», «Cxema
nutaHus — pacteHui».  OOopymoBaHmHeE:
KUBBIE DK3EMIUISIPBI KOMHATHBIX PACTEHUIA;
o0opyznoBaHHe JUTST JEeMOHCTPALIUH
MOYBEHHOTO ¥  BO3JIYLIHOTO  MUTAaHUS
pacTeHuil, pacllelieHusl Kpaxmajla |
0emnKoB 1oJ JeiicTBUEM (hepMEHTOB
JpIxaHnue opraHu3MoB. JIpIxaHHe pacTEeHUH.
Hpixanue kuBOTHBIX. Juddysus raszos
yepe3 MOBEPXHOCTh  KieTku. KoxkHoe
nbixaHue.  JlpixatenbHass — MOBEPXHOCTb.
JKabepHoe n nérounoe npixanue. Jprxanme
MMO3BOHOYHBIX JKMBOTHBIX M  YEJOBEKa.
OBONIOIIMOHHOE  YCIOXHEHHE  CTPOEHHS

OK 01; OK 02;
OK 04;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
NHUTaHUE, TUIICBApPEHUE, TUIICBAPUTEIbHbBIE BAKYOJIH,
KHIIIEYHAS MTOJIOCTh, MHIIeBapUTENbHAS TPyOKa,
MUIIEBAPUTENbHBIN TPAKT, MUIIEBAPUTENbHbIC
JKeJe3bl, MUIIeBapUTENIbHBIE COKH. XapaKTepHU30BaTh
MUTAaHUE KUBOTHBIX; BHYTPUIIOJIOCTHOE U
BHYTPHUKJIETOYHOE MuIeBapeHue. Paznuyare Ha
n300paxeHusX (cxemax, TabIuIax, MyJisKax) OTACIIbI
MULIEBAPUTENBHOIO TPAKTA U MUILEBAPUTEIBHYIO
CHUCTEMY UY€JIOBEKa. Y CTaHABIUBATH B3aUMOCBA3U
MEXJly CTPOEHHEM OPTraHOB MUIIEBAPEHUS
PackpsiBath copepxaHue TEPMUHOB U MTOHSITHI:
neixanue, T Qy3ns, KOKHOE bIXaHHe, OPTaHbI
IIBIXaHUS, JBIXaTCIIbHBIC TBIKCHIS, TBIXaTEITHHBINA
IIEHTP, IETOYHBIE 00BEMBI, JKH3HEHHAS EMKOCTh
NErkux. XapakTepu30oBaTh AbIXaHUE PACTEHUH;
JIBIXaHHE KUBOTHBIX U YesioBeka. OmnchBaTh
IBOJTIONIMOHHOE YCIIO)KHEHNE CTPOCHUS JIETKUX
MMO3BOHOYHBIX KUBOTHBIX. PaznuyaTs Ha
M300paXKeHUAX (CXeMax, Ta0IuIaxX, MyJIDKaXx )
IBIXaTEeIBHYIO CUCTeMY YeoBeka. OnMChIBaTh
MEXaHU3M BEHTWJIALMUU JETKUX Y OTULL U
MJIEKOTIMTAIOUINX. Y CTAHABINBATh B3aHMOCBSI3U
MEXIy CTPOCHHEM OPraHOB JBIXaHUS U UX
(YHKIUSAME B OpraHu3Me
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JIETKHX IMO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas cucTeMa 4eI0BeKa.
MexaHu3M BEHTWISIUU JETKUX y OTHUI U
MJICKOMUTAOMUX. Perymsauus nbIxaHwusl.
Jeixatenpaple  00BEMBL.  JleMOHCTpammuu
Tabmuupl u  cxeMmbl:  «JlpIXaTeabHAs
cucrema». OOopynoBaHue: 000pyIOBaHUE
JUIS. IGMOHCTpAIMK OTBITOB [0 U3MEPEHUIO
JKU3HCHHOM EMKOCTH JIETKMX, MEXaHH3Ma
JIbIXaTeJIbHBIX JBMKESHUM

Tema 9.9. Tpancnopt
BEII[ECTB Y OPTraHU3MOB.
Tema 9.10. Boinenenue y
OpraHU3MOB.

Conep:xanue yueOHOro MaTepuasa:
TpancropT BemecTs y  OpraHH3MOB.
TpancnoprHsie CHUCTEMBI pacTeHuN.
TpancropT  BemectB y  JKMBOTHBIX.
KpoBenocHass cucrtema u e€ Oprassl.
KpoBenocHass  cucremMa  MMO3BOHOYHBIX
JKUBOTHBIX u YeJI0BEKa. Cepare,
KPOBEHOCHBIE COCYABbl U KpoBb. Kpyrm
KpOBOOOpAIIECHHSI. DBONIOIMOHHBIE
YCIOKHEHUSI ~ CTPOGHHMS  KPOBEHOCHOM
CUCTEMBI IT03BOHOYHBIX KUBOTHBIX. PaboTta
cepaua u e€ perymsamus. JleMoHcTparym
Tabmumpl u cxembl: «OpraHbl IIBETKOBBIX
pacTeHui», «KopHeBbie CHUCTEMBI,
«Crtpoenune crebis», «CTpoeHne JUCTOBOH
m1acTUHKW», «KpoBeHOCHass cuctemay,
«KpoBeHOCHBIE CHCTEMBI  TO3BOHOYHBIX
YKUBOTHBIX)

Brigenenue y opranusmos. Beinenenue y
pactreHuii. BplneneHne 'y KHUBOTHBIX.
CoxparurenbHbIe BaKyOJTH. Opranst
BoieneHus. DunbTpanus, cekpenus H
oOpaTHOe BcachlBaHHE KaK MEXaHU3MBI
paboTel  opraHoB  BbAeNeHUA.  CBS3b
MOJIOCTH  Tela C  KPOBEHOCHOW |

OK 01; OK 02;
OK 04;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
TPaHCHOPT BEILECTB, TPAHCIIOPT y PACTECHUH,
KPOBEHOCHAs CUCTEMA JKUBOTHBIX, KPOBb, ILIa3Ma,
(hopMeHHBIE 2TIEMEHTHI, KPOBOOOpAIlleHHEe, KPYyTH
KPOBOOOpaIleHus], CEPICYHBIN IUKII,
muMmdooobparieHue, TuMda, TUMPATHIECKUE COCYIBI,
nuMdaTHUECKHE y3ITbl, BHYTPEHHSISI Cpeia OpraHu3Ma.
XapakTepru3oBaTh TPAHCIIOPT BEIIECTB Y PACTEHHUH U
0€eCI03BOHOYHBIX KUBOTHBIX. ONHCHIBATH
KPOBEHOCHYIO CHCTEMY >KUBOTHBIX U YEJIOBEKA.
Paznnyarh Ha M300pakeHUsIX (CxemMax, TaOIHIax,
MYJISDKAX) KPOBEHOCHYIO M JIMM(ATUYECKYIO CUCTEMY
YeJIOBEKa. Y CTaHaBJIMBATh B3aUMOCBS3H MEXKIY
CTPOCHUEM OpPTraHOB KPOBOOOpAIIEHHS U UX
(YHKIUSME B OpraHu3Me.

PackpeIBath copep)kaHie TEPMUHOB M IOHSTHIA:
BBIJICJICHUE, TYTTAIHS, JINCTOIA]], COKpPATHTEIILHBIE
BaKyOJIH, M3BUTHIC KaHAIIBI, 3BE31YaThIEC KIETKH,
BBIJICNIUTENbHBIE TPYOOUKH, MaIBIIUTUEBBI COCY/IbI,
[TOYKH, MOYETOUHUK, MOUEBOH Iy3bIPb, HEPPOH, MOYA.
XapakTepru3oBaTh MPOIIECC BhIJCICHHS Y PACTCHHN
KUBOTHBIX. Pa3nuuaTs Ha H300pakeHUX (CXemax,
TabnHMLIax, MyJsKax ) BIICIUTEIBHYIO CHCTEMY
yesioBeka. ONuchIBaTh MEXaHU3M (DyHKIIMOHUPOBaHUS
HedpoHa; mporecc 00pa3oBaHUS MOYH.
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BBIJICTIUTEIILHOM cucTeMaMu. Beinenenue y
MO3BOHOYHBIX JKMBOTHBIX U  YEJIOBEKa.
[Mouku. CrpoeHue M (PYHKIHOHUPOBAHHE
Heppona. OOpazoBaHHE MOYM y 4YeEIOBEKa.
Hemonctparun  Tabmumel ©W  CXEMBI:
«BernenurensHas cucremar

YcranaBiauBaTh B3aMMOCBSI3H MEXKAY CTPOCHHUEM
OpPraHoB BBIACICHUA U UX Q)YHKHI/IHMPI B OpraHu3Me.

Tema 9.11.3amura y
OpTaHU3MOB.

Tema 9.12. Paznpaxxumoctb
U PETYJISIIUS Y OPTaHU3MOB.

Conep:xanue yueOHOro MaTepuasa:

3amura |y  OpraHu3MoB. 3amura |y
OJTHOKJIETOUHBIX  opranusMoB.  Cropsl
OakTepuil ¥ IUCTHI MPOCTEUIINX. 3amuTa y
MHOTOKJIETOYHBIX pacTeHud. KyTukyna.
CpencTtBa MAacCMBHOM UM XMMHYECKOU
3aIUTHL. OUTOHITHIBI. 3amura Yy
MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M
X MpOW3BOAHBIE. 3allUTa OpraHu3Ma OT
Oosie3neil. MIMMyHHas cucTema desioBeKa.
KneTouynslif 1 rymMopanbHBII WMMYHUTET.
Bpoxnénnbrit u PUOOPETEHHBII
cnennUUecKuii  UMMyHHUTET.  Teopus
KJIOHaJIbHOCENeKTHBHOTO MMMyHHTeTa (I1.
Opmux, ®.M. bepuer, C. Tonerasa).
BocnanurensHple  OTBETBI  OPTaHU3MOB.
Poner  BpokIOEHHOrO  UMMYHHMTETa B
pa3BUTUH CHUCTEMHBIX 3a00JeBaHuH.
HemoncTtparun  Tabmumsl W CXEMBI:
«Koxar, «AMmyHHTETY, «Ctpoenne
cTeOusn», «CTpoeHHE JINCTOBOW TUIACTUHKNY
Pa3znpaxxumocts u perymnsuus y
OpraHu3MOB. Paznpaxumoctb y
OJTHOKJICTOYHBIX ~OpraHW3MOB. TaKCHCBHI.
PaznpaxxuMocTp U perynauus y pacTeHHi.

OK 01; OK 02;
OK 04;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
Pa3apaXUMOCTh, PETYIIALNS, TAKCHUCHI, POCTOBBIE
BelecTBa (ayKCHHBI), HEpBHAs CHCTEMA,
pediekTopHas peryisus, peduiekc, pediaeKkropHas
Jlyra, IEpPEeHANA MO3T, IPOMEKYTOUHBII MO3T,
CPeIHUI MO3T, MO3KEUOK, ITPOJIOITOBATHIA MO3T,
BeTeTaTUBHAS HEPBHAS CUCTEMa, TyMOpaIbHAasI
peryJsivs, TOPMOHBI, YHIOKPUHHAS CUCTEMA,
TUTOTaIaMOTUTIopu3apHas cucTeMa.
XapakTepru30oBaTh Pa3paKMMOCTh Y OJJHOKIIETOUHBIX
OpPraHu3MOB U Pe(ICKTOPHYIO PETYJISAIUI0 Y
JKUBOTHBIX. Pa3nmuarh Ha n300pakeHUsIX (Cxemax,
Ta0IUIaX, MyJISDKax ) HEPBHYIO CUCTEMY H €€ OTIIeIIbI,
OTJIETBI TOJIOBHOTO MO3Ta MTO3BOHOYHBIX KUBOTHBIX.
OnuceIBaTh TYMOPAJIbHYIO PETYJISIINIO Y )KUBOTHBIX.
Paznmuyate Ha n300paXkeHMsIX (cxemax, Ta0IuIax,
MYyJIsKaX ) SHIOKPUHHYIO CUCTEMY KMBOTHBIX H
4yeroBeKka. Ha3sIBaTh jkese3bl YHIOKPUHHON CHCTEMBI
YeJIoBeKa U BhIpadaThIBa€MbIe UMU TOPMOHEI.
OnuckIBaTh A€MCTBIE TOPMOHOB. Y CTAHABIUBATH
B3aUMOCBSI3M MEXKTy CTPOCHHEM OPTaHOB HEPBHOU H
SHIOKPUHHOHN CHCTEM M MX QYHKIUSIMHU B OPTaHU3ME.
XapakTepru30BaTh SBOIOIUOHHOE YCIOXKHEHHE
CTPOEHHSI HEPBHOW CHCTEMBI y )KUBOTHBIX.
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PocToBEIC BemecTBa W WX 3HAUCHUE.
HepBHass cuctema wu  peduekTopHas
perynsnus y ®UBOTHBIX. HepBHas cucrema
U e€ OTHeNbl. DBOJIOIHMOHHOE YCIOKHEHUE
CTPOCHUSI HEPBHOW CHUCTEMbI Y JKUBOTHBIX.
OTnenbl TOJOBHOTO MO3Ta TO3BOHOYHBIX
JKUBOTHBIX. Peduiekc u peduiekTopHas ayra.
BesycrnoBHbIE W yCIIOBHBIE pedIeKCHI.
I'yMoparnbHas peryyisius W SHIAOKPUHHAS
CHUCTEMa >KMBOTHBIX M 4YelioBeka. JKenessl
SHJOKPUHHONH CHUCTEMBI U UX TOPMOHBI.

[HelicTtBue TOPMOHOB. B3aumocss3b
HEPBHOM W DHJIOKPUHHOM  CHCTEM.
l'unoranamorunoduzapHas CUCTEMA.

Hemonctpauuun Iloprper: U. II. IlaBnos.
Tabmumer u cxembl: «CTpoeHHE THUAPBI»,
«Ctpoenune  mnaHapum», «BHyTpeHHee
CTpOGHHE IOXAEBOro dYepms», «HepBHas
cucrema peiO»,  «HepBHas  cucrema

JATYIIKID, «HepsHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema
HTHUL, «HepBHas cucrema

Miekonuraonmx», «HepBHast cucrema
YyeloBeKa», «OHIOKPUHHAs  CUCTEMay,
«Pedpnexkc».  OOopynoBaHme:  MOAEIH
TOJIOBHOT'O MO3T'a Pa3IMUHBIX KHBOTHBIX
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Tema 10.1. @opmel
Pa3MHOKEHHUSI OPTaHU3MOB.
Tema 10.2. [Tonosoe
pa3MHO)XeHHE. Meno3.
Tema 10.3. 'ametorenes.
OOpa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK
JlaboparopHas pabota N
13 «M3yuenue cTpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIpenapaTax»

Conep:kanue y4yeOHOro MaTepuaJa:
dopmbl Pa3MHOKEHUs OpPTaHHU3MOB:
Oecriosioe  (BKJIOYasi BEreTaTHBHOE) H
mosioBoe. Buapsl Gecrionoro pa3sMHOXKEHHS:
MTOYKOBaHUE, CIOPYISLUS, (parMeHTarus,
kioHupoBanue. Jlemonctpanuu Tabmuubl u
cxeMbl: «BereraTuBHOE pa3MHOXKEHHEY,
«Tums Oecronoro Pa3MHOXKEHHUS,
«Pa3mHOXeHHE XJIAMUZOMOHATBD»,
«Pa3MHOXEHUE 3BIIIEHBDY, «Pa3MHOMXeHHe
THIPBD)

ITonoBoe pazmuoxxkeHue. [looBbIE KIIETKH,
ni rametrsl. Mei#o3. Craguu Meio3sa.
IToBenenue XpOMOCOM B Meno3e.
Kpoccunrosep. buonormueckuii  cMbICa
M€i103a U MOJ0BOTO Mpouecca. Meio3 u ero
MCCTO B JKM3HCHHOM IMUKIIC OPraHU3MOB.
HemoncTtparun  Tabmumsl W CXEMBI:
«Meiio3», «XpoMOCOMBI»
IIpenzapoapiieBoe passutue. ['amerorenes
Yy  KHBOTHBIX. ITomoBsie JKEIe3bl.
OO0pazoBaHue M Pa3BUTHE MTOJIOBBIX KIIETOK.
Cnepmarorene3 u ooreHe3. CrpoeHue
MOJIOBBIX ~ KJEeTOK. OIUIOOTBOPEHHE |
SMOpHOHAIBLHOE  Pa3BUTHE  KUBOTHBIX.
Croco06bl  OTUIOAOTBOPEHHS:  HAPYXKHOE,
BHYTPCHHEE. [TapTeHorenes.
HemoncTtparun  Tabmumsl W CXEMBI:
«l"amerorenes», «CtpoeHne AWIEKIETKH H
CIIEpPMaTO30UIa». Ob6opynoBanue:
CBETOBOM MHKPOCKOIT; MHKpPOIpPENapaTsl
SIMIIEKIJIETOK u CIEPMAaTO30U/I0B.
JlabopaTtopHas paboTa «3yuenue
CTPOCHHUA TIIOJIOBBIX KIJIECTOK Ha TI'OTOBBIX
MHUKpOnpenaparax.

OK 01; OK 02;
OK 04;

PackpeIBaTh cofepikaHie TEPMUHOB M IOHSTHIA
Pa3MHOXKEHHE, TPOCTOE AelieHHe, TOYKOBaHHE,
CTHIOPYJISLMSL, BET€TAaTUBHOE PA3MHOXKCHHE,
(parmeHTanys, KIOHUPOBaHKE, TAMETHI,
CIIepMaTOo30H I (CTICPMHUIA), STUTIEKIIETKA, 3UTOTA,
KoHbIoTanus. Ilepednciate 0coOOEHHOCTH OECIIONIOro
1 TIOJIOBOT'O Pa3MHOKEHHUS OPTraHU3MOB.
XapakTepru30BaTh CYIIHOCTH U (POPMBI OECTIONOTO
Pa3MHOXKEHHUSI OPTaHU3MOB; OHOIOTHYECKOE 3HAUCHHE
Oecrosnioro pa3MHokeHus. Paznuyarte criopy kak
CTCIUATN3UPOBAHHYIO KIIETKY, ITPeJHa3HAYCHHYIO IS
0ecIIoI0r0 pa3MHOXKEHUS, M CIIOPHI OaKTepHH.
OOBSACHATH TPEUMYILIECTBA TIOJIOBOTO Pa3MHOKEHHS
HaJl OECTIONBIM.

PackpsiBath copepxaHue TEPMHUHOB U MOHSITHI:
Mel03, OMBAJICHTHI, KPOCCHHTOBEP, MHTEPKUHES,
HE3aBHCHUMOE pacrpe/ieieHIe; KPOCCHHTOBED.
Paznmuyate Ha n300paKeHUIX (Cxemax, TaduIax) u
MUKpOTIpenapaTax 3pelble MOJIOBbIe KISTKH
MJIEKOTIMTAIOIINX U OPTaHbl Pa3MHOKEHHS BBICIITHX
pacreHuii. PackpeiBaTh CyIIHOCTh M€H03a,
XapaKTepPU30BaTh €ro OTAeNIbHbIE CTaquu. ONpenensTh
MECTO Mel03a B )KNU3HEHHBIX IUKJIaX Pa3IHYHBIX
opranu3MoB. OOBACHATH OMOJOTUIECKHIA CMBICT
KPOCCHHI'OBEPa, OTIMCHIBATh €0 MEXaHU3M.
CpaBHUBaTh MEH03 C MUTO30M; Pa3IN4yaTh OT/IEIbHbIC
WX CTaJIUM HA MUKPOIIpenapaTax U U300pakeHUsIX
(cxemax, Tabnwmax). PackpsiBaTh 3BOJTIOIMOHHOE
3HA4YEHHUE MTOJIOBOTO Pa3MHOKEHHS OPraHU3MOB
PackpsIBaTh copepxaHue TEPMUHOB U IIOHSTHIA:
raMeToreHes, CliepMaToreHe3, OOreHe3, CEMEHHHKH,
SIMYHUKH, CTIEPMAaTOTOHUH, CTIEPMAaTOLIUTHI,
CIIepMaTUabl, CIEPMAaTO30U/Ibl, 0OTOHHUH, OOLIUTEI,
MOJISIPHBIC TEJbIIA, SIMIIEKIIETKA, aKPOCOMA.
[lepeuncnare craguu raMeToreHes3a y *)HBOTHBIX.
OnwuceIBaTh MpOLIECC TAMETOTeHE3a U ero MEPUOIHI,
CTpOEHHE MOJOBBIX KJIETOK. PazniaaTs ocobeHHOCTH
crepMartoreHesa v oorere3a. OmuChIBaTh MPOIECCHI
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OCCMCHCHUA U OIUIOAOTBOPCHUS, PA3HBIC BAPUAHTLL
ImapT€HOIr€HE3a

Tema 10.4. UnauBugyansHoe
pa3BUTHE OPraHU3MOB —
OHTOT'EHE3.
Tema 10.5. Poct u pazButue
PKUBOTHBIX.
Tema 10.6. PasmHOXeHuE U
pa3BUTHE PACTCHUM.
[IpakTuueckas pabora Ne 6
«BbIsABIIEHNE IPU3HAKOB
CXOZCTBA 3apOAbIIICH
MO3BOHOYHBIX JKUBOTHBIX»
JlaGoparopHas paboTa
Ne 14 «Ctpoenue opranos
Pa3MHOKEHUS BBICILIUX
pacTeHui»

Conep:xanue yueOHOro MarepuaJa:
WunuBuayanbHOE pa3BUTHE OPraHW3MOB
(oHTOTEHE3). OMOpHONOrHS — HayKa o
pa3BuTHH opraHu3MoB. Mopdorenes —
OJlHa W3 TJIABHBIX HPOOJEM >MOPHOJIOTHH.
Konnenmst  MopdoreHoB ©  MOAeNH
Mopdoreneza.  Cramum  dMOpHOreHesa
YKUBOTHBIX (Ha IPUMEpE JISATYIIKH).

Hpobnenue. Tunst IpoOIIeHusI.
JleTepMUHUpPOBaHHOE 5
HEZEpPMUHUPOBAHHOE npobieHue.
bnactyna, tunel Omactyn. OcoOGeHHOCTH
JIpOoOIeHMS MJICKOITUTAIOIITUX.

3aponplmeBble  JUCTKK  (TacTPyssALus).
3akjagka OpraHoB M TKaHeH  u3
3apOABILIIEBbIX JIUCTKOB. Bsaumnoe
BJIUSTHUE yacreu Ppa3BUBAIOMIETOCS
3apofplua (SMOpHOHANbHAS WHIYKINSA).
3akiagKa MiiaHa CTPOEHUS >KUBOTHOTO Kak
pe3ynbTaT HMepapXuIecKuX
B3aMMOJEHCTBUN TIeHOB. BiusHue Ha
OMOpHOHATIBLHOE  PAa3BUTHE  PA3JIMYHBIX
(haxTopoB OKpYy>Karomen Cpebl.
Hemonctpanuu Iloptper: X. Ineman.
Tabmuner 1 cxembl: «OCHOBHBIC CTaIUH

OK 01; OK 02;
OK 04;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
OIJIOAOTBOPEHUE, 3UroTa, 01acTOMEp, aKPOCOMHAs
peaxuus, IPOHYyKJIEYC, MapTeHOTeHe3, SMOPHOreHe3,
IpoliieHue, 0yiacTysa, MopyJia, racTpyJia, HelpyJa,
OpraHoTeHe3, SKToJIepMa, Me30JIepMa, SHTOIEPMa,
LeJIOM, HepBHasl TpyOKa, Xopaa, KHIeuHas TpyOka.
OmnpenensiTe IMOPUOHANBHBIN TIEPHOJ PA3BUTHUS
OpraHu3Ma 1 OIUCHIBATH OCHOBHBIC 3aKOHOMEPHOCTH
IpoOieHust — 00pa3oBaHUE OJTHOCIONHOrO 3apoAblia
— OJacTyJIbl; 3aBUCUMOCTh X0a APOOJIEHUS OT
KOJIMYECTBA KENTKA B SAUIEKIIETKE; TaCTPYIISIHIO U
opraHorenes. OObSICHATH 3TaIbl AU HEepPeHITUPOBKH
TKaHel, 00pa30BaHUsI OPraHOB U CCTEM OPT'aHOB.
XapakTepru3oBaTh PEryJsUI0 SMOPHOHATEHOTO
Pa3BUTHS; JIETEPMUHALINIO U IMOPHUOHATBHYTO
HWHAYKIHIO; TeHETHYECKUI KOHTPOJIb PA3BUTHAL.
OO00CHOBBIBATH BPEIHOE BO3/IEHCTBHE TAOATHOTO
JIbIMa M AITKOTOJISl Ha XOJ1 SMOPHUOHAILHOTO
MOCTAMOPHOHAIBHOTO PAa3BUTHSI OpPraHU3Ma YellOBeKa
PackpeIBath copepikaHiue TEPMUHOB M IOHSTHIA:
OHTOT€HE3, TOCTAIMOPHOHATILHOE Pa3BUTHE,
MeTamop(o3, IMYUHKA, POCT, CTapeHHe, CMEPTh.
XapakTepru3oBaTh NOCTIMOPHOHATBHBIN IEPUOLT
Pa3BUTHS OpPraHU3Ma U €ro OCHOBHBIC (DOPMBI.
XapakTepu3oBaTh IPsIMOE Pa3BUTHE U €TI0 IIEPUOABI.
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OHTOI'CHE3a». O6OPYI[OB3HI/IC§ MOACIb
<<I_[I/II(J'I Pa3BUTHUSA JIATYIIKW.

Poct u pas3BuTHe JKUBOTHBIX.
[MoctamOpuonanbueiii mepuon. [lpsimoe u
HenpsiMoe pa3BUTHE. PazButue c

meramopdo3oM y OECHO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHONOrHueckoe
3HAa4YEHHE MPSIMOTO M HEMPSMOTO Pa3BUTHS,
WX pacupocTpaHeHWe B Mpupoje. THhIisl
pocTa >KUBOTHBIX. MaKTOPBI PETYISITIN
pocTa XUBOTHBIX u denoBeka. Cramuu
MMOCTAMOPHOHATIFHOTO pa3BUTHSA y
JKUBOTHBIX M dYesoBeka.  Ilepuonsl
OHTOTeHe3a uenoBeka. CTapeHue U CMEpTh
KaK Omonornyeckue MIPOIIECCHI.
Hemonctparun  Tabmumpsl W CXEMBI:
«Ipsmoe U  HEmpsIMOE  Pa3BUTHUE,
«Pa3Butue wMmaiickoro xyka», «Pa3Butue

capaH4m», «Pa3Butne JATYIIKID.
IIpakTrueckas pabora «BprsiBeHME
HIPU3HAKOB CXOJCTBA 3apoJbIIIen

[I03BOHOYHBIX KUBOTHBIX)»
PasmMHOXEHME W pa3BUTHE  pacCTEHUM.
lametrodur w cnopodpur. Meiio3 B
KU3HEHHOM ITuKJe pacternid. Obpa3zoBaHue
crop B mpouecce Mmeiosa. ['amerorenes y
pacternii. OTUIOAOTBOpPEHHE W Pa3BUTHE
pacTUTENbHBIX  OpraHu3moB.  JIBoliHOe
OIJIOJIOTBOPEHHE Y IIBETKOBBIX PACTEHHI.
OOpazoBanre W pa3BUTHE  CEMCHHU.
MexaHn3MBl ~ PETyNALWU OHTOTeHE3a Yy
pacTeHud U KUBOTHBIX. JleMOHCTpauuu
Hoprper: C. I'. Hapamun. Tabmuuel u
cXeMbl: «JIBOifHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHuil», «CTpoeHue ceMmsiH
OJHOJONBHBIX M JBYIOJBHBIX PACTCHUI,
«KU3HEHHBIN MUK MOPCKON KaIyCThbI»,
«Ku3HeHHBIM HUKI MXxa», <«JKW3HCHHBIN

Uznarate conepikaHue TEOpU cTapeHUs] OPraHU3MOB.
OOBACHATH OMOJOTHICCKUN CMBICI Pa3BUTHS C
MeTaMop(o30M.

PackpeIBath cofepikaHie TEPMUHOB M IOHSITHIA:
raMeTo(uT, CIIopo(uT, AaHTEPUINN, aAPXETOHHH,
3apOCTOK, METACTIOPa, 3apOJIBIIIEBBIN MEIIIOK,
CHUHEPTU/Ibl, aHTUTIOABI, MUKPOCIIOPA, MBIIHIEBOC
3epHO, ABOWHOE OTUIOOTBOPEHHE, POCT, MEPHUCTEMA,
KaMOWH, meprobl OHTOTEHE3a IIBETKOBBIX PACTEHUH.
XapakTepru3oBaTb 0COOCHHOCTH OECTIONoro u
IMOJIOBOT'O Pa3SMHOKEHUS IBETKOBBIX paCTeHHﬁ.
Brigensats 0coOeHHOCTH POTEKaHHUS TAMETOTEHE3a y
IIBETKOBBIX pacTeHnd. OMUCHIBATH MPOIIECC TBOWHOTO
OIUIOIOTBOPEHHS Y IIBETKOBBIX PACTCHUI U OOBIICHATH
€ro IMPEeuMyIIEeCTBa MO0 CPABHEHHUIO C
OTLTOIOTBOPEHHUEM Y CIIOPOBBIX U TOJIOCEMEHHBIX
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LUK TAMOPOTHHKA», «JKWU3HEHHBIA UK
cocHbI». JlabopaTopHas pabora «CTpoeHHe
OpPraHOB Pa3MHOXKCHUS BBICIITUX PACTCHUID

Tema 11.1. UcTopus
CTaHOBJICHUS U Pa3BUTHS
TFeHETUKH KaK Hayku. Tema
11.2. OcHOBHBIC IOHATHS U
CUMBOJIbI T€HETHKH.
JlaGopaTtopHas pabota

Ne 15 «/Ipo3odmuia xak
00BEKT T€HETUYECKUX
HCCIICIOBAHUID)

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE
cojiep:kaHue

Conep:kanue y4yeOHOro MaTepuaJa:
Hcrtopuss  craHOBIEHHUSI W Pa3BUTHUS
TeHeTHKH Kak Haykd. Pabotsr I'. Mennens,
I nme ®puza, T. Moprana. Ponb
OTEYECTBEHHBIX YYEHBIX B  Pa3BUTHH
remetuku. Padorer H.K. Kombmosa, H.M.
Basunoa, A.H. benozepckoro, I'.JI.
Kapneuenko, lO.A. ®ununuenxo, H.B.
TumodeeBaPecoBckoro. HeMoHCTpauuu
IToptpersr: I'. Mennens, I'. le ®@pus, T.
Mopran, H. K. Konsrios, H. 1. BaBuros,
A. H. benosepckuit, I'. 1. Kapneuenko, 1O.
A. ®@wumunuenxko, H. B. Tumodees-
Pecosckuit

OCHOBHbIE T'€HETHYECKHE IOHATUS W
CUMBOJIBI. | 'OMOJIOTMYHBIE  XPOMOCOMBI,

aJIeNIbHBIE T'EHBI, aJbTEPHATHBHbIE
[PU3HAKHU, JIOMUHAHTHBIA U PELIECCUBHBIN
NpU3HaK, T[OMO3WUI0OTa,  TE€TEPO3UIOTa,

yucTas ~ JIMHUS,  TUOPHUIBI,  TeHOTHII,
¢eHoTun. OCHOBHBIE METOJIBI TCHETHKH:
THOPUI0NIOTHIECKUH, LUTOJIOTHUECKHH,
MOJIEKYJISIPHOT' €HETHYECKH.
Hemonctpaiuun  TaOmwuib: «Metoms
TeHEeTHKN»,  «CXeMbl  CKpELIMBaHUS.
JlaGopatopnast paborta «/lpo3oduma xax
O00BEKT T€HETHUECKUX HCCIIEJOBAHUI

OK 01; OK 02;
OK 04;

PackpbiBath cosiepkaHrie TEPMUHOB U TIOHSTHI:
TeHeTHKa, TeH. J|eMOHCTPHPOBATh 3HAHUS UCTOPHH
BO3HUKHOBEHUS T€HETHKHU. XapaKTepru30BaTh
OCHOBHBIE ATalbl Pa3BUTHUS T€HETHKHU KaK HAyKH
PackpsiBaTh copepxaHue TEPMUHOB U MOHSITHIA:
HACJIEJICTBEHHOCTb, HaclleZIOBaHUE, U3MEHYUBOCTD,
TeHOTHII, PEHOTHII, TEHOM, JIOKYC, XDPOMOCOMBEI,
aJIeNbHbIe TeHBI (aJUIeNH), Al TEPHATHBHBIC
MIPU3HAKH, TOMO3UTOTA, TETEPO3UT0Ta, JOMUHAHTHBIN
IIPU3HAK, PELECCUBHBIN NPU3HAK, YACTAs JIUHUS,
rubpuabl. [1ob30BaThCS TeHETHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM [IJIS 3alUCU CXEM
CKpelIMBaHusA
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Tema 12.1. 3akoHomepHOocTH | Coaep:kaHue Y4eOHOT0 MaTepHasia: OK 01; OK 02; PackpbiBaTh CollcpyKaHUE TEPMUHOB U TMTOHSTHIA
HacJIcI0OBaHUs MIPHU3HAKOB. MounorubpugHoe ckpemuBanue. [lepBbrit OK 04; MOHOTHOPHIHOE CKPEIINBAHKE, YUCTOTA TAMET,
MonorubpumaHoe 3aKkOH MeHzens — 3aKoH eIUHO00pasus JIOMUHUPOBAaHUE, PACILEIIICHUE IPU3HAKOB.
ckpemuBanue. Tema 12.2. THOPHUIIOB TIepBOTO TOKOJeHUA. IIpaBmito OnuckiBaTh onbITH ['. MeHens o u3y4eHuro
AHAIM3HPYIOIIEE JloMUHMpOBaHUs. Bropoii 3axkon Mennens — HacJeOBaHMS OJHOU Maphl MIPU3HAKOB Y TOpOXa
ckpenmBanne. Heronuoe 3aKO0H pacLIeIUICHHS MPU3HAKOB. noceBHoro. [IpuBoauTs GOPMYIMPOBKH IIEPBOTO U
OMUHHPOBAHHE. I{uTonornveckne OCHOBBI MOHOTHOPHTHOTO BTOpOro 3akoHOB I'. Menzens (3akoHa eAnHO00pa3ust
IpakTuueckas pabota Ne 7 CKpeIMBaHusA. [ MIIOTE3a YHUCTOTHI TaMeT. ruOpUI0B IEPBOI0 MOKOJICHHUS, 3aKOH PACILCIICHUS
«3yueHme pe3ybTaToB Hemonctpauuu Iloprpert: FL MeH;[em,v, MIPU3HAKOB) U OOBSACHATH UX LUTOJIOIMYECKHE OCHOBBI.
MOHOTHOPHJTHOTO Tabmuubl u cxemsl: «llepBelii U BTOpOH CocTaBIATh CXEMbl MOHOTHOPUAHOTO CKPELUBAHUS U

3aKOHBI Mennensy. O6opynoBanue: peniaTh TeHETUYECKHE 3a]aui Ha MOHOTHOPHUIIHOE
CKPCILIMBAHI Y Ilp030(1)HHI’I)) MoOIenb UII  JOEMOHCTpaldH  3aKOHOB CKpE€IIMBaHUEC

eAMHO00pa3Hs THOPHUIIOB MIEPBOTO PackpeiBaTh conep:kaHUEe TEPMUHOB U IIOHSATHIN:

IIOKOJICHUS. U PACIUEIIICHUS IIPU3HAKOB; aHaIU3UPYIOIEE CKPEUBAaHUE, HETIOJTHOE

CBETOBOM  MMKPOCKOI, MHKpPOIIpenapar: AOMHUHHPOBAHUE, KOTOMHUHUPOBAHHC.

«pozodpuma».  Ilpaktuyeckas  paboTa CoCTaBIIATE CXEMBI aHATH3UPYIOMIETO CKPEIUBAaHUS H

<<I/I3yquI/Ie PE3yIbTAaTOB MOHOFI/I6pI/I£[HOFO pelaTh rCHETUYCCKUEC 3a/]a41 Ha aHAJIU3UPYIOLICE

CKPENIMBaHUS Y IPO30(UIbD CKpELIMBaHUE U HEIIOJHOE JOMUHUPOBAHUE

AHanusupyroliee CKpEILBAHKE.

IIpomexyTOUHBIN XapakTep HACIEAOBaHUS.

Pacniennenue npu3HakoB PH HEMOJIHOM

noMuHMpoBaHUH. JlemoHcTpauuu Tabmuist

u CXEMBI; «AHan3upylomee

CKpELIUBaHUEY, «HenomHoe

JOMUHHUPOBAHUEY.
Tema 12.3. lurubpunnoe Conep:xanue y4eOHOro MaTepuasa: OK 01; OK 02; PackpbiBaTh COJIEpIKaHUE TEPMUHOB U TTIOHATHIA:
CKpEIINBaHUE. JurnOpuanoe ckpeniuBanue. TpeTuii 3aKoH OK 04; TUTUOPUTHOE CKpenBaHue, (PeHOTUITHIECKIH

Tema 12.4. CrerieHHOE
HacJie/I0BaHHE IIPU3HAKOB.
XpOMOCOMHas1 TEOpUS
HACJICICTBEHHOCTH.
[TpaxkTrueckas padota Ne 8
«3y4ueHue pe3ynpTaToB
TUTHOPUIHOTO CKPEIUBAHUS
Y IpO30(QHITBDY

Menpenss  —  3aKOH  HE3aBHCHUMOTO
HaCJIeIOBaHHSA MIPU3HAKOB.
[uTonornveckue OCHOBBI JUTHOPHIHOTO
ckpemuBanus. [lemonctpanuu Iloprper: I'.
Menpaens. Tabmuipsl U cxembl: «TpeTwid
3akoH Menpaens». O6opymoBaHue: MOJIEIb
JUI IEMOHCTpPALlMM 3aKOHAa HE3aBHCHMOIO
HAcJIeIOBaHUA  IPHU3HAKOB,  CBETOBOM
MHKPOCKOIT; MUKpOIIperapat
«pozoduna».  IlpakTuueckas  paborta

panukan. OnuceiBath onbITH I'. Menaens no
WU3YYEHUIO HACJIEIOBAHUS IBYX Iap MPU3HAKOB y
ropoxa moceBHoro. [I[puBoauTh GOPMYITHPOBKY
TpeTbero 3akoHa . Menzens (3aKkoHa HE3aBUCUMOTO
HACJIeIOBaHUS MTPU3HAKOB) U OOBSICHATH €T0
[IUTOJIOTHYECKUE OCHOBHEL. [IpuMeHITH
MaTEMATHYECKUH PacU€T ¢ IOMOUIbIO
(heHOTUITMYECKOTO paUKaia U METOa IEPEMHOXKEHUS
BEpPOSITHOCTEH BapUAHTOB PACIICIUICHUS MPU3HAKOB Y
ITOTOMKOB 110 (heHOTHUITY U TeHoTHITy. COCTaBIATh
CXEMBI TUTHOPHTHOTO CKPEIIUBAHUS U PEIIATh
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«U3yueHne pe3yabTaTOB IUTHOPUAHOTO
CKPEIIMBAHUS Y IPO30(HIBI»

CuemyieHHOe HacleIOBaHUE IPHU3HAKOB.
PaGotst T. Moprana. CueruieHHOe
HaclleIOBaHNE T'CHOB, HapyIIeHUEe
CIICTUICHUST MEXKAYy TeHaMH. XPOMOCOMHas
TEOpHsl HACIEACTBEHHOCTH. J[eMOoHCTpau
[Toptper: T. Mopran. TaOnumpl U CXEMBI:
«CleruieHHOE HacJeIOBaHUE MPH3HAKOB Yy
npo3odmwiby. O0opynoBaHHE: MOJACTH IS
JEMOHCTPALIMH CLETICHHOTO HAaCIIeIOBaHUS
MPU3HAKOB.

TeHETHYECKHE 3aaull Ha TUTHOPUIHOE CKpEeIInBaHHe
PackpriBath cosiepkaHre TEPMUHOB U MOHSTHI:
CLIETVIEHHOE HaclleIOBaHUE, HAPYIIECHUS CIETICHUS
TeHOB, KDOCCHHIOBEP, PEKOMOMHAIHSI TCHOB,
reHeTHYecKue KapThl, Mopranuaa. [lpuBoants
(hopMynpoBKH 3aKOHOB MopraHa (3akoHa
CIIETJIEHHOT'O HAaclIeZIOBaHUS T€HOB U 3aKOHA
HapyIICHUS CIETUICHUS MeXIY T€HaMHt) U OOBSICHSTH
WX [IATOJIOTUYECKHIE OCHOBHI. llepedncisaTh OCHOBHEIC
II0JIOKEHUS. XPOMOCOMHOM TEOpHUH
HACJIEJICTBEHHOCTH. PeriaTe reneTudeckue 3ajadn Ha
CIIETUIEHHOE HaCIIeZIOBaHNE TEHOB W HapyIICHUE
CHCIJICHUA MCKOY I'CHAMMU.

Tema 12.5. I'enernka mosa.
Tema 12.6. 'eHOTHD KaK
[IEJIOCTHAS CUCTEMA.

Conep:xanue yueOHOro MaTepuasa:
l'enetnka moma. XpoMOCOMHBIA MEXaHU3M
ompezeneHus moja. AyTocOMbI U NOJIOBbIE

XPOMOCOMBI. ['omorameTHbIi 51
rereporaMeTHeld  moy.  ['eHeTHueckas
CTPYKTypa MOJIOBBIX XPOMOCOM.

HacnenoBanne mpu3HAKOB, CLEIIEHHBIX C
nosioM. JlemoHcTpanuu TaOmumpsl 1 cXemsbl:
«I'enernka mnona», «Kapuorumn uenoBekay,
«Kapuotunm ~ apozodpumiey,  «Kapuorun
TITUIIBD

l'emotunm  kak  1menocTHas  cHCTEMa.
[neiioTponuss — MHOXKECTBEHHOE JENHCTBUE

reHa. MHOXeCTBEHHBIN AJVIETIU3M.
Bs3aumogeiictBue  HEaUIEIBHBIX ~ T'€HOB.
KomniemeHnTapHOCTS. Onucras.

[Tonumepusa. I'eHeTnyeckuii  KOHTPOJIb
pa3BUTUSL ~ pacTeHUHM,  JKMBOTHBIX U
YeloBeKa, a Takke (U3MOJOTHMYECKHX
IIPOLIECCOB, TIOBEIECHHUS M KOTHUTUBHBIX

dbyaknmii.  ['eHeTWdyecKkne  MEXaHH3MBI
cUMOUOTEHE3a, MEXAHU3MBI
B3aUMOJICUCTBUS «XO3MH — TMAapa3uT» Hu
«XO35IMH — MHUKpoOMoM». ['eHeTmueckue

ACIICKThI KOHTPOJIA u HU3MCHCHUA

OK 01; OK 02;
OK 04;

PackpsIBath copepxaHue TEPMUHOB U IIOHSTHIA:
ayTOCOMBI, TOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIH ITOJI,
reTeporaMeTHbIH 1mos. OOBSICHATh XPOMOCOMHBIT
MEXaHU3M ONPEJIEICHU 110J1a Y OpraHU3MOB.
[IpuBOaUTH IPUMEPHI HACIIEOBAHMUS TIPU3HAKOB,
CLETUIEHHBIX € MOJIOM. COCTaBIIATh CXEMBI
CKpELIMBAHUS U PELIATh TCHETHUECKHE 3a/1a4d Ha
HACJIeI0BaHUE ITPU3HAKOB, CLEIUICHHBIX C ITOJIOM.
[IpuBoaNTH MPUMEPHI FeHETHYECKHUX 3a00JIEBaHUIN U
ne(eKTOB Yy OPraHU3MOB, CBSI3aHHBIX C ITOJIOBBIMH
XpPOMOCOMaMH

PackpeiBath conepskaHue TEPMUHOB U IIOHATHI:
MHOECTBEHHOE JIeiicTBUE I'eHa (IU1eHoTpons),
KOMIUIEMEHTAapHOCTh, AIUCTA3, IIOJUMEPHSL.
Onpenenars GOpMbI B3aMMOAECHCTBUS JJIENBHBIX
HEaJJIENIbHBIX T€HOB. [IpUBOIUTH IPpUMEpPHI
IUIEUOTPOITHOTO JEUCTBUS T€HOB. PermaTh
TEHETUYECKHUE 337ja4l Ha B3aUMOJEHCTBHE
HEaJJIEbHBIX T€HOB




HacJICACTBCHHOM nH(pOpMaIUU B
MOKOJICHUSIX ~ KJIETOK W  OpPraHu3MOB.
Hemonctparun  TaOmumel W CXEMBI:
«MHOeCTBEHHBIN aIICIIN3M;
«B3anMmopaeicTBrie TEHOBY

Tema 13.1. U3MeHUNBOCTE
MMPU3HAKOB. Buibl
n3MeH4YuBoCcTH. Tema 13.2.
Mo nudukarmonHas
M3MEHYUBOCTD.
Jlaboparopnas pabotaNe 16
«HccrenoBanne
3aKOHOMEPHOCTEN
MOTU(DUKAITHOHHOM
M3MeHYUBOCTH. [TocTpoeHue
BapUAIlMOHHOTO PAaa U
BapUAIMOHHON KPUBOI»

Conep:xanue yueOHOro MaTepuasa:
B3aumogeiicTBue reHOTHUNA W CpeAbl TMPH
dhopmupoBannn ¢denoTuna. M3MeHINBOCTH

IIPU3HAKOB. KauecTBennbIe u
KOJIMYCCTBCHHBIC IIPU3HAKU. BI/I)Z[I)I
N3MCHYMBOCTH: HCHACJICACTBCHHAA n

HacnencTBeHHas. Jemoncrpanun TaOmuibt
n  cxembl: «Bugel  M3MEHUMBOCTUY.
Ob6opynoBanue: KHBbIE U repOapHbIC
9K3EMILISIPBI KOMHAaTHBIX pacTeHui;
pucynkn  (dororpadun) IKHUBOTHBIX C
Pa3IMYHBIMU BUJIAMH U3MEHYHUBOCTH
MoaudukannonHass H3MEHYMBOCTb. Poib
cpensl B (hopMHUpOBaHUH
Moau(UKAIIMOHHON M3MeHYrBOCTH. Hopma
peakuuu Npu3Haka. BapuanmoHHBIA psx U
BapuanoHHas kpuBas (B. Moranncen).
CsoiicTBa MOIU(DUKALIMOHHON
n3MeH4YrBocTU. JlemoHcTparuu Tabauisl u
CXEMBI: «MoaunduxaunoHHas
W3MEHYUBOCTHY. O0OpysOBaHHE: )KUBHIE U
repbapHble  JK3EMIUIAPHl  KOMHATHBIX
pacTeHuit; PUCYHKH (poTorpadun)
KUBOTHBIX

c MpUMepaMu MOJTU(PHUKAIIMOHHON
n3MmeHunBoctd. JlaboparopHas  pabota
«Hccnenoanue 3aKOHOMEPHOCTEN
Moan(pUKaITMOHHON M3MEHYHBOCTH.
IToctpoeHrne BapuallMOHHOTO  psAjga U
BapHallMOHHON KPUBOH»

OK 01; OK 02;
OK 04;

PackpriBath cofiepkaHrve TEPMUHOB U MIOHSTHI:
M3MEHYMBOCTh, HEHACJIEICTBEHHAsI N3MEHYMBOCTD,
HacJeICTBEHHAst U3MEHYMBOCTh. CpaBHHUBATH
HEHACJIEICTBEHHYIO H3MEHUYNBOCTh C HACJICACTBEHHOM.
[IpuBOIUTH MPUMEPHI KAUECTBEHHBIX U
KOJIMYECTBEHHBIX IIPU3HAKOB OPTaHU3MOB,
MPOSIBICHUM Y OPraHU3MOB HEHACJIEICTBEHHON U
HACJIEICTBEHHON N3MEHUYNBOCTH

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
MoauduKanoHHas, Win (HeHOTUTTIeCKasl,
M3MEHYMBOCTD, BAPUAHTA, BAPHALIMOHHBIN AL,
BapHallMOHHAs KpUBas, HOPMa peaklny MpHU3HaKa,
MoU(HKAINU. XapaKTepu30BaTh CBOMCTBA
MOIU(PHUKAIMOHHON U3MEHYMBOCTH. [10Ka3bIBaTh poib
YCJIOBHM BHEIIHEH Cpebl B PA3BUTUU
MOJU(QHUKAIMOHHONW U3MEHYHBOCTH Y OPTaHU3MOB.
Crpouth BapuallMOHHBIE PAIBI U rpadiK KPUBOH
HOPMBI pEAKIIUY IPU3HAKOB Y Pa3IMYHBIX OPraHU3MOB
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Tema 13.3. 'enoTunuyeckas
N3MEHYUBOCTb.
KomOuHaTuBHas
W3MEHUYUBOCTb.

Tema 13.4. MyrtaunonHas
W3MEHYUBOCTb.
3aKOHOMEPHOCTH
MYTalMOHHOTO Mpolecca.
ONUIeHETHKA.
[IpakTuueckas pa6ora Ne 9
«MyTtamuu y npo3oduisl (Ha
FOTOBBIX MUKPOIIpENapaTax )»

Conep:kanue y4yeOHOro MaTepuaJa:
I'enoTnnuueckass n3mMeHYHUBOCTh. CBoOMCTBa
T€HOTUITHYECKOMN HU3MCHYUBOCTH. BI/IILI)I

TeHOTHUITNYECKOU N3MCHYUBOCTH:
KOMOHHATHBHAS . MyTalluOHHAas.
KomOunaTtuBHass M3MEHUYMBOCTH. MeHo3 u
MOJIOBOM mponecc — OCHOBa

KOMOMHATHBHOM  M3MEHYUBOCTH. Polb
KOM6I/IH3TI/IBHOI\/'I N3MEHYMUBOCTU B CO3JaHNU
TFeHETUYCCKOr0 pa3HooOpa3ust B Ipejesiax
omHoro Buma. JlemoHctparuu Tabmumpl u
cxeMbl: «KoMOMHATUBHAS H3MEHUHBOCThY,

«Meiios», «Ono10TBOpEHNE 51
IUTOILIa3MaTHIECCKHIE MyTaLUu.
CoMaruyeckue U  MOJOBBIE MYTALMH.
[Tpuunnb BO3HUKHOBCHUS MYTalHil.

MyTaI‘eHI)I U UX BJIMAHUC HaA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOTO TIpolecca.
3aKkoH TOMOJIOTHYECKUX  PSIOB B
HacnencTBeHHOM  u3MeHunBocTH  (H.M.
BaBuoB). BHesimepHass M3MEHYMBOCTH U

HaCJICACTBCHHOCTD. OnureHeTuKa nu
SIIMI'CHOMMKA, POJb SIMUTI'CHECTUYCCKUX
q)aKTOpOB B HaCJICA0BaHUHN n
N3MECHYHUBOCTH (1)CHOTI/IHI/ILIGCKI/IX

MIPU3HAKOB y OpPraHu3MoB. JleMoHCTpaiuu
IToptpersr: I'. le ®pus, B. Moranncen, H.
W. BaBwioB. Tabmuumbl W CXEMBL:
«l'eneTnyeckue 3a00JIEBaHUS YEIIOBEKA,
«Bunpl Mytanuii». O00pya0BaHUE: KUBbIC
u repOapHble SK3EMIUISIPhl KOMHATHBIX
pacTeHuit; PUCYHKH (poTorpadun)
KHUBOTHBIX C  PasNUYHBIMH  BUJIaMU
W3MEHYHBOCTH

[Ipaktuueckass pabora «Myrtamum y
JPO30(HIIBI (Ha TOTOBBIX
MHKPOIIpEnapaTax)y»

OK 01; OK 02;
OK 04;

PackpriBath conepskaHue TEPMUHOB U MIOHATHIA:
KOMOMHAaTHBHAs! U3MEHYHUBOCTh, MyTallHOHHAS
HW3MEHYMBOCTh, KOMOWHAIINY, My TallHH.
XapakTepu3oBaTh CBOKMCTBA FEHOTUIIMYECKON
n3MeH4uBOCTH. ONHCHIBaTh MEHO3 U IIOIOBOH
MIPOLIECC KaK OCHOBY MPOSIBICHHS Y OPTaHU3MOB
KOMOWHATHBHOW N3MEHYMBOCTH. [loKa3bIBaTh Ha
KOHKPETHBIX IpUMepax pojib KOMOMHATUBHOM
M3MEHYMBOCTH B CO3[JaHUHM F€HETHYECKOTO
pa3HooOpasus OpraHU3MOB B IIpeesiaX OJHOTO BHA.
CpaBHUBaTh T€HOTUITUYECKYIO0 U3MEHUYHUBOCTD C
Moau(pUKAITMOHHON

PackpsiBath copepxaHue TEPMUHOB U ITOHSATHIM:
MYTalll1, XPOMOCOMHBIE TTEPECTpOrKH (abeppaiun),
MOJINTUIONANS, AHEYIUIOUANS, MyTaHT, MyTareHsI.
[IpuBoIUTH MpUMEPHI MyTALNM, BCTPEYAIOLIUXCS Y
pas3HbIX opranu3mMoB. KiaccuduimpoBats MyTanuu mo
pa3HBIM OCHOBaHMAM. PaznuuaTh Ha n300paskeHUAX
(cxemax, TabnuIax) reHHbIE MyTallll, XpPOMOCOMHBIE
IIEPECTPOMKH Pa3HbIX BUJIOB: ACIICLNH, NYIUIMKALUH,
TPaHCJIOKALMH, UHBEPCUHN; TEHOMHBIE MyTall1H.
CpaBHHUBaTbh MEXly COOOH MyTallMK Pa3HbIX BUIOB.
XapakTepru3oBaTh CBOMCTBA MYTAI[MOHHOMN
W3MEHYMBOCTU. Ha3pIBaTh NpUYMHBI MyTallUi,
BBISIBJISITH HCTOYHUKU (PaKTOPOBMYTAr€HOB B
OKpy>Karoieil cpene (kocBeHHO). [TpuBonuTh
(hOopMyYITHPOBKY 3aKOHA TOMOJIOTHYECKHX PSJIOB U
HacleacTBeHHoi usMenuuBoctd H. Y. Basuiiosa n
00OCHOBBIBATh €T0 3HAYECHHE AJISl IPAKTHKH CEITLCKOTO
X03511CTBa
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Tema 14.1. I'enetuka Coaep:xaHue yueOHOro MaTepuasa: OK 01; OK 02; PackpbiBaTh CollcpyKaHUE TEPMUHOB U TTOHSTHIA
yesroBeka. MeTo bl Kapuotun uenoBeka. MexayHapoaHas OK 04; CEKBEHHPOBaHHUE, KapTa XpPOMOCOMBI, TIpoOaHI,
MEIUITNHCKON T€HETHKH. nporpaMma HCCIIEZIOBAHUS reHoMa HaclleICTBEHHbIE 00JIe3HU (MOHOTEHHBIE,
[IpaxTnueckas pabora Ne 10 | uenoBexa. MeTOAbl M3yYeHHS TECHETHKH MOJIUTeHHBIE, TEHHBIE, XDPOMOCOMHBIE),
«CocTaBJIeHHE U aHAIN3 YeloBeKa: reHeaJIOTHIeCcKuH, MEJIMKOI€HETUUYECKOE KOHCYJIBTUPOBAHUE, TOPOAOBAs
POJIOCTIOBHOI» ONMM3HELIOBLIH, LUTOT€HETUYECKU, JIMarHOoCTHKa, aMHAoOLeHTe3. [lepedncnsaTe
MOMYJISLIMOHHO-CTaTUCTUUECKUH, 0CcOOEHHOCTH U3yUYCHUS TEHETUKU YEIOBEKa U METOIBI
MOJIEKYJIAPHO-T€HETUYECKUIL. MEJIMLUUHCKON T€HETUKU. XapaKTepU30BaTh METOABI
CoBpeMeHHOE  OIlpe/eieHne T'eHOTHMa: M3YYCHUS TeHETUKHU YelloBeKa (TeHeaIorHIeCcKuH,
MIOJIHOTEHOMHOE CEKBEHUPOBaHUE, ONMU3HEIIOBBIN, IUTOT€HETUIECKUH, MOJIEKYJIISIPHO-
T€HOTUIIMPOBAHUE, B TOM qUCJIIC C FGHCTHHGCKHﬁ, HOHyHﬂ]_[I/IOHHO-CTaTHCTH‘IeCKHfl).
nomomisio I1IIP-anamm3a. HacrencTtBeHHbie OnuceIBaTh 1ENH, 3a1a49H U TOCTHKEHUS
3a00/ieBaHusg  4eaoBeKa. | eHHBIE U MEKIYHapOJAHOU MpOrpaMmbl «['€HOM 4elIoBEKay.
XPOMOCOMHBIE O0Je3HU 4yenoBeka. bonesHu Paznuuare Ha n300pakeHHsIX (cxemax, Tabiaunax)
c HacJIeACTBCHHOM KapThI XpOMOCOM (TeHEeTHUEeCKHue, (pr3nuecKue,
MPEePacoOKEHHOCTHIO. 3HaveHue CHUKBEHCOBBIC).
MEIUIIMHCKOMN TeHETUKU B OnuceIBaTh METOABI COBPEMEHHOT'O OIPEIEIICHUS
MPEIOTBPAIICHAN U JICUSHUH TEHETHIECKUX 2 TEHOTHIIA OPraHu3Ma: MOJTHOTEHOMHOE
3a00JieBaHUi YeIoBEKa. Menuko- CEKBEHHPOBaHUE, TeHOTUITHPOBAHKE, B TOM YHUCIIE C
TEHETHYECKOE KOHCYJIbTHPOBAHHE. nomouibto [1LIP-ananu3a. Xapakrepu3oBaThb
CTBONIOBBIE KIIETKH. [onsaTue HacJIeICTBEHHBIC 3a00JIEBAaHUS YEIIOBEKA H
«TE€HETUYECKOTO rpy3a». OTHuueckue 3a00IIeBaHUs C HACIIEICTBEHHON
acCleKThl ~ HCCIeNOBaHWM B o0yacTH MIPEIPacIoNoKeHHOCThI0. CpaBHUBATH T'€HHBIE,
pPENaKTUPOBAaHHS TEHOMAa W  CTBOJIOBBIX XPOMOCOMHEBIE 0OJIE3HU YeNOBeKa U OOJIE3HU C
KIIETOK. I'enernyeckue (hakTopsI HacJEeACTBEHHOU MPEAPACIIONIOKEHHOCTHIO.
MOBBIIICHHON YyBCTBUTEIBHOCTH YEJIOBEKA VYcTaHaBIMBaTh B3aUMOCBSI3b MEXTY
K ¢uznyeckoMy — © XUMUIECKOMY HACJIe/ICTBEHHBIMH 3a00JIEBaHNSIMH YEJIOBEKa U X
3arps3HEHUI0 OKpYyIKaromiei cpepl. reHeTn4yeckoi 0ocHOBOW. OOOCHOBHIBAThH 3HAUEHHE
I'enernueckas MIPEIPACIIONIOKEHHOCTh MEIUKOT€HETHYECKOTO KOHCYJIbTUPOBAHHNS B
YeloBeKa K MaTojiorusM. JlemoHcTparmm MIPEeIOTBPAIICHUHN U JICYEHUH HACTIEICTBEHHBIX
Tabnuuer u cxemsl: «KaproTum yesnoBexay, 3a00sieBaHU YeIoBeKa
«MeTopl M3yYEHUs] T€HETHKH YEJIOBEKay,
«l'eneTnyeckue 3a00JEBaHHUA YEIOBEKAY.
[IpakTnueckas pabora «CocraBieHne H
aHaJIU3 POJOCIOBHOIN»
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Tema 15.1. OcHOBHBIE
MOHSITHSI CEJICKIUU.
Tema 15.2.Metoanl
CEJIEKIIMOHHOM padoTHI.
CoxpaHeHnue, u3y4eHue u
HCII0JIb30BaHUE
TeHETUYECKUX PECypPCOB.
JlaGopaTopHas padota No 17
«3yueHue copToB
KYJIBTYPHBIX PACTCHHUI U
MOPOJT JJOMAITHUX KHUBOTHBIX)
JlaGopaTopHnast pabota
No 18 «M3yuenune MeTo10B
CEJICKIIH PACTCHHII»
[IpakTuueckas pabora
Ne 11 «IIpuBuBKa pacTeHu».

Conep:kanue y4yeOHOro MaTepuaJa:
JloMecTukamuss U cenekius. 3apoKaeHHUe
ceJIeKIMu U goMmectukanuu. Yuenue H.U.
BaBunoa o IleHTpax MNPOUCXOXICHUS U
MHOT000pa3us  KyJbTYypHBIX  PacTEHUH.
Ponp cenmekumu B cO3maHUM  COPTOB
pacteHuii u moponx KMBOTHBIX. Copr,
opoja, IMTaMM. 3aKOH TOMOJOTHYECKHX
pPAIOB B HACIEJACTBEHHOW H3MEHUYMBOCTH
H.1A. BaBunoBa, ero 3HadyeHuUe I
CeNIeKIIMOHHON  paboTel.  JleMoHCTparmm
IMoprpersi: H. W. Basunos, UW. B.
Muuypun, I'. . Kapnewenko, II. II.
Jlykesnenxko, b. JI. Actaypos. Tabmuier u
cxembl:  «lIeHTpBl MPOUCXOXKICHUA U
MHOT000pa3us KyJbTypHBIX PpPacTCHHI»,
«3aKoH TOMOJIOTHYECKUX pPAOOB B
HacJeACTBEHHOU U3MEHUYHUBOCTIY.
JlaGoparopHasi pabota «l3yueHue cOpTOB
KYJBbTYPHBIX paCTeHI/Iﬁ " 1opoa JOMAalIHUX
JKUBOTHBIX»

Metoabl CEJIEKLIMOHHON paboThL
UckyccTBeHHbII  0TOOp: MAaccOBBIH |
VHJUBUYaJbHBI. OTarsl

KOMOMHAIIMOHHOHN ceneknuu. VcrnbiTaHue
npou3BouTeNel o noroMctBy. OT6OpP MO
TCHOTHITY C TIOMOIIBIO OIIEHKH (PEeHOTHIIA
MOTOMCTBA M OTOOp MO TEHOTHIY C
nomompro aHanmsa JHK. MckyccTBeHHBIN
MyTareHe3 KaK METOJ  CEeJeKIMOHHOM
paboTel. PaguanvoHHBIA W XHUMHYECKUUH
MyTareHe3 Kak HCTOYHMK MYTalud y

KYJBTYPHBIX hopm OpPraHu3MOB.
Hcnonp3oBanue T€HOMHOT'0
peIaKTUPOBAHUS u METOJIOB

pekomOuHanTHEIX JIHK s momydeHms
WCXOAHOTO MaTepuana JUIsl CeNeKLHH.
[Tonyyenue nonumnouaoB. BHyTpuBuaoas

OK 01; OK 02;
OK 04;

PackpsiBath copepxxaHnue OCHOBHBIX MOHSTHI:
CEJICKIIHA, JOMECTHKAIIHS, TPUMUTHBHAS CEEKITHS,
KOMOHWHATHBHAS CEJIEKIIUS, COPT, IOPOJIa, IITAMM.
[TepeuncnsaTb OCHOBHBIC TAIbl PA3BUTHSI CEICKIINU
KaK Tporiecca M HayKu. XapaKTepru30BaTh Coiep KaHne
yuenust H. U. BaBuniosa o LleHTpax npoucxoxacHus u
MHOT000pa3us KyJIbTYPHBIX pacTeHuil. [loka3biBaTh
LleHTpbI MPOUCXOXKACHUS 1 MHOTOOOpa3Hs
KYJIBTYPHBIX pacTeHuil u LIeHTphbI moMecTuKam
JIOMAIITHUX >KUBOTHBIX Ha KapTe MUPA, CBSI3bIBATH X
MECTOTIOJIO’KEHUE C OYaraMi BO3SHUKHOBEHUS
JpeBHEHINX nuBuian3auuil. CpaBHUBATh COPT,
MOPOJTy, IITAMM C BUAaMU-poandamu. OOOCHOBBIBATh
3HAQYCHUE 3aKOHA TOMOJIOTUYECKUX PSIIOB B
HacneacTBeHHOM n3meHunBocty H. Y. BaBuiosa nms
CEJNIEKIIMOHHOHN pa0oThl. ONICHIBATH MEPCTIEKTHUBHI
JIOMECTHKAIIUY U CO3JaHIE HOBLIX COPTOB
KYJIBTYPHBIX PaCTEHUH, TOPOJT JOMAITHUAX KUBOTHBIX
Y MITAMMOB MHKPOOPTaHHU3MOB

PackpsIBath copepxaHue TEPMUHOB U ITOHSATHI:
HCKYCCTBEHHEIN 0TOOp, IPOU3BOUTENH, SKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIIMBAHNE, NIIH MHOPHUINHT,
HEPOACTBEHHOE CKPEIIUBAHUE, WU Ay TOPUIMHT,
YUCTas JUHUSA, TeTepOo3uc (THOPUIHAS CHIIA),
T€HOMHOE PeJlakKTHPOBaHUE, NCKYCCTBEHHBIH
MyTareHe3, PaKkTOpPbIMyTareHbl, MOJATLIONIHI,
oTnanéHHas THOPUAM3AIs, CCKBEHIPOBAHUE.
XapakTepru30BaTh OCHOBHBIC METOJIBI CEJICKITHI
pacTeHHI U )KUBOTHBIX: UCKYCCTBEHHBIH OTOOp U
rudpuanzanuto. CpaBHUBATh MACCOBBIN
HUCKYCCTBEHHBIN 0TOOp ¢ MHANBUIYATLHBIM,
MOKAa3bIBaTh UX 3HAYCHUE JJIS1 CEIEKIUU KYIbTYPHBIX
pacTeHui U JOMalTHUX KUBOTHBIX. [IpUBOIUTE
KOHKPETHBIE IPUMEPHI OTAAIEHHON THOpHIU3AITIH B
cenekuuu. OnuceiBats onbiT I'. JI. Kapneyenko mo
MIPEOJIONCHHUIO OSCIUIONNS MEKBHIOBBIX THOPHUJIOB.
Paznugate Ha n300pakeHUAX (CXeMax, TaOJIHIax) Yy
OTJIENBHBIX TIPEJCTaBUTEICH KOHKPETHOTO COpTa U
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TUOPUIU3AIIHS. BruskopoacTBeHHOE
CKpeIrnBaHue, WIH AHOPWIVHT.
Hepoactsennoe CKpEIlMBaHuE, WA
ayrOpunuar. ['eTepo3nc W ero NpUYHHEI.
Hcnonp3oBanme rerepo3mca B CENEKIUH.
Ornanénnas ruopuausanus. [Ipeomonenne
Oecrioaus MEXBHUJIOBBIX TUOPUIOB.
JocThuxeHust  CeIeKIIUM  pacTeHH U
KUBOTHBIX. «3enénas PEBOITIOLINS.
CoxpaHeHHE M W3YYCHHE TI'E€HETHUYCECKUX
pECYpPCOB KYJbTYpPHBIX PAacTEHHUH H UX
TUKAX pOXWYEed Il CO3MaHUS HOBBIX

COpPTOB u rUOPHUIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYD.
W3ydeHne, coxpaHeHHWE W yIpPaBICHHE
TE€HETHYECKUMHU pecypcamu
CEIILCKOXO3SMCTBCHHBIX U ITPOMBICJIOBBIX
KUBOTHBIX B LEeNsIX YIIy4LIeHUS]

CYLIECTBYIOLINX U CO3JaHUs HOBBIX MOPOJ,
JUHUA M KpPOCCOB, B TOM 4YHCIE C
MIPUMEHEHHEM  COBPEMEHHBIX  METOJIOB
HAy4YHBIX MCCIEN0BaHMUM, NEPENOBBIX HAEH
u MEPCIIEKTUBHBIX TEXHOJIOTHA.
Hemonctpanuu Iloprpers: H. . BaBunos,
. B. Muuypun, I'. [. Kapneuenko, H.
Bopmoyr, /1. K. bensieB. TaGnuibl 1 cXeMbI:
«MeTobl CEJICKIINI, «Otpanéanas
THOPUAN3ALINDY, «MyTtaresnes.
JlaGopatopnas pabota «3yyenne meTonoB
CEJIEKIIUU pacTeHui» IIpaxTnueckas
pabora «[IpuBuBKa pacTeHHIN». DKCKYPCHS
«OCHOBHBIE ~ METOJBI WU JOCTHXKEHHSA
CeNIEKMM pAacTeHHWH M IKUBOTHBIX (HA
CEJICKIIMOHHYIO  CTaHIMIO, IUIEMEHHYIO
(depMy, COPTOUCHIBITATENBHBIN YYacTOK, B
TEIUIMYHOE XO3AHCTBO, B JabopaTopuio
arpoyHUBEPCUTETA UJIM HAYYHOT'O LIEHTPA)»

TOPOJIBI XO3IUCTBEHHO IICHHBIC MTPU3HAKH,
He00X0UMBIE YeI0BeKy. XapaKTepru30BaTh POIb
CEJICKIIMU B 00SCIICUESHUH MPOI0BOILCTBEHHOM
Oe3omacHOCTH YenoBeuecTBa. [IpHBOIUTE KOHKPETHEIC
MIPUMEPHI JOCTHYKEHUH CEeNEKIINN KyITbTyPHBIX
pacTteHuit U JoMalIHuX >XKMBOTHBIX B Poccuu
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Tema 16.1. buotexnomnorus
KaK HayKa ¥ OTpacib
npou3BojAcTBa. Tema 16.2.
OcHOBHBIE HaNpaBICHUS
CUHTETHYECKOI OMOJIOTUN
Jlaboparopuas pabota  Ne
19 «M3yueHne 0ObEKTOB
OHOTEXHOIOTHI.
[IpakTuueckast pabora  Ne
12 «ITomyuenue
MOJIOYHOKHUCIIBIX TPOTYKTOBY.

Conep:kanue y4yeOHOro MaTepuaJa:

OOBEKTHI, UCTIOJIb3yeMBbIC B
OMOTEXHOJIOTMH, — KJIETOYHEIE H TKAHEBBIC
KYJIBTYPBHI, MHUKPOOPraHU3MBbI, X
XapaKTEePHCTHUKA. TpamuronHas
OMOTEXHOJIOTUS: xJe0oreuenue,

MOJIYyYCHHE KHUCIOMOJOYHBIX MPOIYKTOB,
BHHOEHE. MUKPOOHOIOTHYECKUI CHHTE3.

OOBEKTHI MHUKPOOHOJIOTHYECKUX
TEXHOJIOTHIA. [IpousBoacTBO Oenka,
AMHUHOKHUCIIOT u BUTaMHHOB.

Hemonctparun ~ Tabmumsl W CXEMBI:
«Wcnonp3oBaHre  MHKPOOPTaHW3MOB B
MIPOMBIIIIJICHHOM MIPOM3BOJCTBE.
Jlaboparopras pabota «3yuenne
00BEKTOB OHOTEeXHONOTHIY. [IpakTHyeckas
pabora  «llomyyeHue  MOJOYHOKHUCIBIX
MPOAYKTOB». JKcKypeusi «brnorexnomorus
— BaXHEHImas TNPOU3BOAWTENbHAS CHIIA
COBPEMEHHOCTH (Ha OHOTEXHOJIOTHYECKOE
MIPOM3BOJCTBO)»

Co3manue TEXHOJNOTMI U HHCTPYMEHTOB
eJICHAPABICHHOTO WU3MEHEHUS u
KOHCTPYHPOBAaHUSI TEHOMOB C  ILIEJbIO

MTOJTyYeHUS OpraHU3MOB 51 150.¢
KOMIIOHEHTOB, coepKaIImx HE
BCTPEYAIOIIHECS B IpUPOJIE

OuocuHTeTHuyeckue  myTtd.  KierouHas
HHXeHepusi. MeTolbl KyJbTyphl KJIETOK H

TKaHeu pacteHuit 5 JKHUBOTHBIX.
Kpunobanku. Comarnyeckasi ruOpuan3amus
u COMAaTHYECKHIA AMOpHUOTreHe3.

Hcnonp3oBaHne TramiousoB B CEJEKIHH
pactenuii. IlosyyeHME MOHOKJIOHAIBHBIX
AHTUTEI.

Hcnonp3oBaHMe  MOHOKJIOHANBHBIX |
MOJIMKJIOHATBHBIX AHTUTEI B MEAHIINHE.
UckyccTBeHHoOe OIJIOJIOTBOPEHHE.

OK 01; OK 02;
OK 04;

PackpsiBath copepkaHue TEPMUHOB U MTOHSITHI:
OMOTEXHOJIOTHSI, TPAAUIIMOHHAS OMOTEXHOJIOTHS,
MUKPOOUOJIOTUYECCKHIA CUHTE3, MUKPOOUOJIOTHYECKAs
texHosorus. [lepeuncnars HampaBiICHUS
OMOTEXHOJIOTHH; IIETTH M 3aa9H, CTOSIINE TIepe]
OMOTEXHOJIOTHEH. XapaKTepu30BaTh OOBEKTHI,
HCIIOJIb3YEMbIe B OMOTEXHOIOTHH, — KIICTOYHBIE U
TKaHEBbIE KYJIbTYPbI, MUKPOOPTaHU3Mbl. ONTUCHIBATH
OCHOBHBIE METOIBI TPAIUIIMOHHON ONOTEXHOJIOTHH U
JIOCTHKCHHUS MUKPOOHOJIOTHUYCCKON TEXHOIOTHH.
OO00CHOBBIBATH 3HaYEHUE OMOTEXHOJIOTUH IS
CEJIbCKOXO3SIIICTBEHHOTO MPOU3BOACTBA

PackpsIBath copepxaHue TEPMUHOB U IIOHSTHIA:
KJIETOYHAS] MHXKEHEPHS, KIIETOYHASI TEXHOJIOTHSI,
METOJ KYJbTYPbI KJIETOK U TKaHEH, TOTUIIOTEHTHOCTb,
IUTIOPUIIOTEHTHOCTD, CTBOJIOBBIE KJIETKH,
MUKPOKJIOHAJILHOE Pa3MHOKEHUE PACTCHHI,
coMatnyeckasi THOpUAU3aNHs, TaIIONIbl, THOPUIOMBI,
MOHOKJIOHAJIBHBIE 1 ITOJIUKIOHAJIBHBIC aHTHTENA,
METO/I TPAHCIUIAHTAIIUH SJIEP, KIIOHUPOBAHHUE.
XapakTepru30BaTh OCHOBHBIC HAIPABICHUS
CHHTETUYECKON OHOJIOTUH.

OnuchIBaTh HA KOHKPETHBIX TPUMEPAX METOIIBI
KJIETOYHOH MHXeHepuu. 1IpuBoauTs npuMepbl
HCIIOIb30BaHUS MOHOKIOHAIBHBIX U ITOJIHUKIOHAIbHBIX
antuTel B MmeaunuHe. OIeHUBATh 3HAYCHUE
CHUHTETUYECKOM OMOJIOTUH ISl CEIILCKOT0 XO3SHCTBA U
MEIUIUHBI
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Pexoncrpykuus SIMLIEKIIETOK u
KJIIOHMPOBAaHHE JKUBOTHBIX. Meton
TPaHCIUIAHTALUU siiep KIETOK. TexHonoruu

03JI0pOBIICHUH, KYJIbTUBUPOBAHUS u
MHUKPOKJIOHAJILHOTO Pa3sMHOXKEHUS
CEJIbCKOXO3SIHCTBEHHBIX KYJBTYD.

Hemonctparun  TaOmuiel W CXEMBI:
«KreroyHasi HH)KEHEPUSI».

Tema 16.3. XpomocomHas u
reHHAs] UH)KEHEPHUS.

Tema 16.4. Menuuuackue
OMOTEXHOJIOTHUH.

Conep:xanue yueOHOro MaTepuasa:

XpoMOCcOMHasi W TEHHas HHXEHepHs.
HckyccTBeHHBIN CUHTE3 reHa u
KOHCTpyHpoBaHue pekomOnHaHTHBIX JIHK.
Co3naHnve  TpaHCTEHHBIX  OPraHU3MOB.
Hoctmxenus u MEPCIIEKTUBEI
XpPOMOCOMHOA H TEHHOM HHXKECHEPHUHU.
DKOJIOTHYECKHE M OITHYECKHE MPOOIEeMBbI
TEHHOU HUH)XECHEPUH. JemMoHncTpanuu
Tabnuiel u cxembl: «I eHHast HHXXEHEPUs»
MenunuHckne OMOTEXHOJIOTUH.
[Moctrenomuas nudposas menunmaa. [T1P-
IUarHOCTHKAa. MeTaboJOMHBIN  aHanus3,
TCHOLIGHTPUYECKUH  aHaJlu3  IpoTeoMa
YyelloBeKa JUIsI OLEHKH COCTOSHHUS €ro
310poBbsi.  Mcrnosib30BaHHE  CTBOJIOBBIX
Kietok. TapretHas Ttepanus paka. 3D-
OMOMHXEHEPHS JUTSE pa3paboTku
(hyHIaMEHTATBHBIX OCHOB MEIWUIIMHCKUX
TEXHOJOTHM,  CO3JaHUs  KOMIUIEKCHBIX
TKaHeH COYETaHUEM TEXHOJIOTHH
TPEXMEPHOTO OMOTIPHHTHHTA "
ckaddonguHara IS pemieHus  3a1ad
MIEPCOHAIN3UPOBAHHON MEIUIHHEI.
Coznanvie BEKTOPHBIX BaKIHMH C IIEJBIO
oOecrieueHus KOMOWHUPOBAHHOW 3aIIHUTHI
ot Bo3Oyauteneii OPBU, ycranoBneHue
MOJIEKYJISIPHBIX MEXaHN3MOB
(hyHKIIMOHUPOBAHMS PHK-conepxaniux
BHUPYCOB, BBI3BIBAIOLIMX 0CO00 OMAacHbIE

OK 01; OK 02;
OK 04;

PackpsiBaTh copepxaHue TEPMUHOB U MOHSITHIA:
TeHHAas HHKEHEPHsl, PECTPUKIIUOHHBIE SHI0HYKII€a3bl
(pecTpuKTasbl), IUMKUE KOHIIB, TUTA3MUIBI,
PEeCTpUKIHSA, INTHPOBAHUE, TPAHC(HOPMAIIHS,
CKPUHUHT, TPAHCTEHHBIE (TeHETHYECKHI
MOJU(PHUIMPOBAHHBIE) OpraHn3Mbl. ONUCHIBATD
METOAbI PENPOAYKTUBHOIO H TEPANIEBTUYECKOTO
KIIOHHPOBAHHUSA, KJIETOYHBIE TEXHOJIOTHU U CIIOCOOBI
T€HETUYECKON MHKEHEpUHU. XapaKTEPU30BaTh
JIOCTIKCHUS TEHHOW MHXKEHEPHH.

OrneHNBaTh SKOJIOTHYECKUE U STHYECKUE TIPOOIEMBI
KJIOHUPOBAHUS M CO3JaHMsI TPAHCTEHHBIX OPraHU3MOB,
MEePCIEKTUBBI PA3BUTUA XPOMOCOMHOM M T€HHOM
HUHXXEHEPUU

O1neHNBaTh SKOJIOTHYECKUE U ATHYECKUE TPOOIEMBI
KJIOHUPOBAHUS U CO3JaHUsI TPAHCTEHHBIX OPraHU3MOB,
MEPCIEKTUBBI PA3BUTHUS XPOMOCOMHOM M T'€HHOM
HUHXXEHEPUU

PackpsIBath copepxaHue TEPMUHOB U ITOHSITHI:
MEIUILIMHCKAss OMOTEXHOJIOTHS, META00JIOMHBIH
aHaIU3, TCHOLEHTPUYECKUN aHaIU3,
[IepCOHAIM3UPOBAHHAS MEIUIINHA, PETeHEePAaTUBHAS
MeIUIMHA. XapaKTepH30BaTh METOIBI
MeTa0OJIOMHOTO ¥ TE€HOLIEHTPHUUECKOTO aHAIN3a;
HCIIOJIb30BaHUE CTBOJIOBBIX KieTok; [TIP-
TUArHOCTHKY; TAPTETHYIO TEPAIHIO paKa
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3a00JIeBaHUs YEI0BEKA U JKMBOTHBIX

Tema 1.1. (11 xacc)
JBOJIIOLMOHHAs Teopus Y.
/lapBuHa.

Tema 1.2. J[BrmKyume cuibl
BOJIFOLIMM BUJIOB 110 Y.
[lapBuny.

Tema 1.3. dopmupoBanue
CUHTETUYECKON TEOpUHn
DBOJIIOLINH

Conep:xanue yueOHOro MaTepuasa:
OpomounoHHass Teopus Y. JlapBuHa.
[Ipenmocbuiku BO3HUKHOBEHHUS
JapBUHU3MA. Kuzup u Hay4yHas
nesrensHocTh Y. JlapBuna. JleMoHCTpauuu
[Moptpetsr: Apuctorens, K. Jlunneit, XK. b.
Jlamapk, 2. XK. Cenr-Unep, XK. Kiosbe, U.
Hapeun. Tabmumbr u cxembl: «Cucrema
xuBoii mpupoasl (no K. Jluanew)y,
«JlectHuna AKHUBBIX CyILIECTB (o
Jlamapky)», «MexaHusM (HOpMHUpPOBAHUS
MPUCHIOCOOJICHUH y PacTeHHH W >KHBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyTta
nyrewmecteus Y. Jlapeuna», «Haxonxu Y.
HapBuHay

JBrKyImue cuibl 3BOMIOLIUM BUAOB Mo Y.
HapBuny (BBICOKAS MHTEHCUBHOCTD
Pa3MHOXEHUS OpraHHU3MOB,
HacJIeICTBEHHAs: U3MEHYMBOCTh, OOpbOa 3a
CyLIIECTBOBAHUE, €CTECTBEHHBIN 51
WCKYCCTBEHHBIN 0TOOp). JleMoHcTpanuu
Hoprper: Y. [apBun. TaOnuibl ¥ CXEMBI:
«Dopmbl  GOpBOBI 32  CyIIECTBOBAHHEY,
«Topompl  romyOei», «MHoroobpasue
KYJBTYpHBIX (GopM KamycTbl», «llopoabl

OK 01; OK 02;
OK 04;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
KpeauroHu3M, BUJ, CUCTEMaTHKa, OnHapHast
HOMEHKJIaTypa, UCKYCCTBEHHAas CUCTEMA
KJIacCU(HUKAINN OPraHU3MOB, UCTOPUIECKUN METOI,
JApPBUHU3M. XapaKTepH30BaTh B3I APHUCTOTENS,
Owmnenokna, Jlykpenus Kapa, [[x. Pes Ha pa3sutue
*uBoi mpupoel. OniernBath Bkiaag K. Jlunnes B
passutHe Ouonorun. CpaBHUBATH B3TJISABI HA BUIL U
spomtonuto K. Jlunnes, XK. b. Jlamapka u Y. J[apBuHa.
Kputnyecku olieHMBaTh KPEalMOHUCTCKHUE B3IIISIBI
Ha JKMBYIO Tipupofy. [lepeuncisaTe KyabTypHO-
HUCTOPUYECKHE U €CTECTBEHHO-HAYYHbIE PEATNOCHUIKH
MOSIBJICHUS 3BOJIIOIIMOHHOM Teopuu Y. JlapBuHa.
OnuceIBaTh pPOJIb UCTOPHYECKOTO MeTo1a. M3marars
CYIIHOCTh 3BOJIFOLIMOHHOM Teopuu Y. JlapBuHa.
HaspiBate ocHOBHBIE (akThl Onorpaduu Y. Hapuna u
3Tanbl CO3/IaHUs UM 3BOJIIOLIMOHHON Teopun
PackpsIBath copepxaHue TEPMUHOB U TOHSITHIA:
HACJIEJICTBEHHOCTh, N3MEHYMBOCTh, HCKYCCTBEHHBIN
otOop, Ooprda 3a CcyIecTBOBaHNE, €CTECTBEHHBIN
ot0op. M3narars cymHocts yuerns Y. Jlapsuna 06
HCKYCCTBEHHOM 0TOOpE. XapaKTepu30BaTh ABIKYLIHE
CHWJIBI 3BONTIONMH BUOB 10 [lapBuny. [IpuMeHATh
3HaHUS O JBIDKYILIUX CUJIaX 3BOJIIOLUH BUIOB I10
JapBuny 11 00BSICHEHUST MHOTOOOPa3Us BUIIOB,
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JIOMAITHUX JKUBOTHBIX», «Cxema
obpazoBaHMs HOBBEIX BHAOB (mo Y.
JapBuny)», «Cxema COOTHOIIIECHUS
JBYOKYIIIMX CHJT BOJFOIHIDY

OdopmiteHre  CHHTETHUSCKOH  TCOPHH
somoru  (CTD). HelitpanbHas Teopws
sBomonui. CoBpeMEHHasi SBOJIIOIIMOHHAS
Omonorus.  3HauE€HHWE  IBOJIOIMOHHON
Teopuun B (hopmMupoBaHUT
€CTECTBEHHOHAYYHOM  KapTUHBI  MUpA.
Hemonctpanuu  IlopTpersr: C. C.
YerBepukoB, W. W. Imansrayzen, JIx.
Xonpmeiin, M. K. benses. Tabmuupsl wu
CXEMBI: «OcHOBHEIE ITOJIOKCHUA
CUHTETUYECKOW TEOPHH HBOIIOIIHN

MOPO/I IOMAIIHUX )KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHuit

PackpeIBath cofepikaHie TEPMUHOB M IOHSITHIA:
JapBUHHU3M, MyTalll1, MyTallMOHHBIH ITporecc.
OOBACHATH IPUYNHBI KPU3UCA TapBHHU3MA.
O00CHOBBIBATh 3aKOHOMEPHOCTH TPaHCGHOPMAITHH
JapBUHHU3MA B CHHTETUYECKYIO TEOPHIO SBOJIOIMN
(CTD). Uznarats ocHoBHBIE mToToxkeHUs CTO.
Ouenubats Bxiaa I'. [le @pusa, C. C. UeTBepukona,
. U. llImansraysena, /. K. bensera B popmupoBanue
CTD. OuenuBats 3Hauenne CTD B hopmupoBaHrH
COBPEMEHHOW €CTECTBEHHO-HAYYHOU KAPTUHBI MUpa

Tewma 2.1. Dranbl

3BOJIFOLIMOHHOIO IIpoLecca:

MUKPOIBOJIOLUS U

MAaKpPOIBOJIEOLIM.

[Monmynsiums — 35ieMeHTapHas

€IMHUIIA 3BOJIOINN
JlaGoparophas paborta Ne 20
«BBbIsIBIIEHIE N3MEHUYUBOCTH Y
oco0eii OHOTO BHIa»

Coaep:kaHue y4eOHOro MaTepuasa:

[Momynsmms Kak dIeMEHTapHas eIUHHIA
sBosrorMy. COBpeMEHHBIE METOBI OLIEHKU
TeHETHYECKOTO Pa3Ho00pasusi U CTPYKTYpPbI

MOy JISIIHHA. Usmenenne  reHodoHzaa
HOMYJISIUH KaK AIIEMEHTApHOE
ABOJTFOLIMOHHOE SIBJICHHE. 3akoH

resernueckoro paBHosecust k. Xapau, B.
BaiinOepra. [lemonctpaiuu TaOnuibl u
cxeMbl: «MyTarMOHHAsi HW3MEHYHBOCTHY,
«ITonynsiroHHas CTPYKTypa BHIAY,
«CxeMa TMpoOsBIACHHMS 3aKoHa  Xapau—
Baiin6epra». JlaGoparopHas pabora
«BbIsiBIEHHE W3MEHYHMBOCTH y OCOOei
OJIHOTO BHJIa»

OK 01; OK 02;
OK 04; OK 07,

PackpsiBaTh copepxaHue TEPMUHOB U MOHSITHI:
MUKPO3BOJIIOLINS, MAKPOIBOJIIOIHS, MyTalllH,
TIOITYJISALIMS, KOMOWHAIIMK ['€HOB, TeHO(OH I,
3JIEMEHTAPHOE HBOJIOLMOHHOE SIBJIICHHE.
XapakTepru30BaTh MUKPO3BOJIIOIHNIO KaK 3Tall
MOSIBJICHUS! IIPUCIIOCOOJICHUI U BUI000pa30BaHusl.
XapakTepr30BaTh NOMYJIILIUIO KaK 3JIeMEHTapHYIO
eMHULY 3BooNuH. [lepeuncisTs npu3Haku
U/ICATBHON TIOMYJISIIIMU U OOBSICHATH YCIIOBHUS
BBITIONTHEHHS 3akoHa Xapav— Baiin6epra. [lpumensTs
HMeroIMecs 3HAaHUA AJ1s1 OOBSICHEHUS IPUYNH
M3MEHYMBOCTH Y 0CO0€H 0JTHOTO BHUIA
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Tema 2.2. DnemeHTapHbIe OneMeHTapHble  (GAKTOphl  (IBMKYIIHE OK 01; OK 02; PackpwiBath conepkaHue TCPMUHOB U TIOHSTHIA:
(haKTOPBI SBOIOLUH CHJIBI) 3BOJIIOLMH. MyTaIlMOHHBII Ipo1ecc. OK 04; MYTAIMOHHBIN Ipoliecc, KOMOMHATUBHAS
KomOunatueHast wu3MeH4nBOCTh. [lpeiid HW3MEHYUBOCTb, MOMYJISIIIMOHHBIE BOJTHBI, Jpeid
TCHOB — CIy4aiiHble HEHaIpaBICHHBIC TeHOB, MUTPALIUH, U30JSIIHS, TeorpaduiecKas
W3MEHEHUS 4acTOT aJuleied B MOIMYJIALMIX. (mpocTpaHCTBEHHAST) U30JILKMS, OMOTOTHYecKas
Oddekt OCHOBATEJIS. Oddekr (pemrponykTrBHAs) H3OIAIHS, P(PEKT OCHOBATES,
OyTbulOuHOTO  ropmbimka.  CHMKeHHUe 3¢ ¢GeKT OYTHIIIOYHOTO TOPIIBIIKA. XapaKTepu30BaTh
TEHETHYECKOTO Pa3HOOOpaswsl: MPUIHHBI H 3IeMeHTapHbIe (paKTOPHI (IBMKYIIHE CHITBI)
cnenctus. IlposBienne addexra mperida sBomonur. OuennBats Bkian C. C. UerBepukona, O.
T'€HOB B 6OJ'II)H_[I/IX U MaJIbIX MOIIYJIAIUAX. Maﬁpa B pa3sBUTHUC 3BOJIOLMOHHOIO YUCHUA.
Murpanus. N3onsanus MOIYJIALU: OOBSCHATH TPUUMHBI HEHANPABIEHHOTO JEHCTBUS
reorpaduyeckas (mpoctpaHCTBEeHHAs), 3JIEMEHTAPHBIX ABOJIOIUOHHBIX (PaKTOPOB.
Ouonornueckas (penpoayKTUBHAS). IIpuMeHATh UMEIOIIUECS 3HAHMS O IBUXKYILUX CUJIAX
Hemonctpanuu  IlopTpersr: C. C. 3BOJIIOLIUY JIJIs1 OOBSICHEHHUS IPUYHMH Pa3HO00pasus
YeTBepukos, 3. Maiip reHo(OoH/1a OMYIISAUN OJJHOTO BUAA
Tabmumer 1 cxembl: «JIBIKYIIME CHUTBI
SBOJIIOIMNY», «IJKOJIOTUYECKAST H30JISALHUS
(VA 100505 CEBaHCKOU (dopenm»,
«['eorpaduyeckas M3015UMS TUCTBEHHHLIBI
CUOMPCKOW W JIMCTBEHHUIIBI JaypCKON»,
<<HOHYJ'I$IHI/IOHHBIG BOJIHBI YUCJICHHOCTHU
XMIITHUKOB M XKEPTB»
Tewma 2.3. EcTecTBEeHHBII Conep:xanue yueOHOro MaTepuasa: OK 01; OK 02; PackpeiBath cofepkaHne TEPMUHOB U IOHSTHIA:
0TOOp — HAMPABJISIOIIN EcTecTBeHHBI 0TOOP — HANPABJIAIONIUI OK 04; €CTECTBEHHBIN 0TOOD, ABWKYIIHIA 0TOOD,

(bakTop IBOIIOITUU

(aktop sBomonnu. OpMEI €CTEeCTBEHHOTO
orOopa: JABWXKYIIMH, CTaOWIN3UPYIOIINA,
paspsiBatonuil (Iu3pynTUBHEINA). lomoBoit
orOop. BoO3HUKHOBEHHME U  3BOJIOLHA
COLIMAIBHOIO  TOBEACHHUS  JKUBOTHBIX.
Jemonctpaiiuu Ta0nuiisl v cxembl: «Cxema
neicTBUS €CTECTBEHHOI0 oTbopay,
«DopMbl  GOprOBI 32  CYIIECTBOBAaHHEY,
«AnaycTpuanbHblii  MenaHuzm», <«JKupbie
HCKOTIaeMBIE)

CTaOMIIM3UPYIOMINI 0TOOP, pa3phIBAIOIINA 0TOOD,
TIOJIOBOI 0TOOpP. XapakTepru30BaTh €CTECTBEHHBIN
0TOOP KaK JBIKYIIYIO ¥ HATIPABJISIONIYIO CHITY
9BOJIIOIHH, er0 GOpMEL. Paznnyats Gopmel
€CTECTBEHHOT'0 0TOOpa B MOIYJISLHSIX, IPUBOIUTD
MIPUMEPHI TSUCTBUS B IOMYISAIHAX GopMm
ecTecTBEHHOro 0T00pa. OOBSICHATH MPEIOCHUIKH IS
JEeHCTBUS IBMKYIIEH 1 crabunusupytomei popm
ecTecTBEeHHOro oToopa. CpaBHUBATH (POPMBI
€CTEeCTBEHHOTO 0TOOPA, JIeNaTh BHIBOJIBI HA OCHOBE
CpaBHEHHSI.

[IpumeHsTH UMEIoLIecs 3HAHUS O €CTECTBEHHOM
oTbope M1 OOBSICHEHUS IIPOIIECCOB, TIPOUCXOISIINX B
MONYJISIUSX BUJIOB OPraHU3MOB
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Tema [IpucnocoGneHHOCTh  OPraHU3MOB  Kak OK 01; OK 02; PackpeiBath conepkaHue TEPMHUHA
2.4 TIpHCTIOCOBIICHHOCTD pe3ynbTaT MHKPOOBOIIOLHI. OK 04; TIPUCTIOCOOICHHOCTh OPTaHU3MOB (aIarTarms),
Bo3HuKHOBeHHE  TPUCTIOCOONECHUH Y apomop o3, uanoanantanus. [[puBoIUTh KOHKPETHEIE
OpraHu3MOB KaK PE3YJIbTAT | oprapusmos. Apomopdo3sl u [PUMEPHI TIPUCTIOCOOIEHHUI OPraHU3MOB
MUKPOIBOIIOLIUA HIA0aTaNTaIIHH. IIpumepsr (Mopdonorudeckne, GU3NOTOTUIECKHE,
JIaGopaTopras paGoTta Ne21 | IIpHCTOCOOICHHH y OpraHU3MOB: OnoxuMuueckue, nopeieHueckne). OObACHATH
«TTpHcnocoGeHHs Mop¢oJIorHyecKue, ¢dusnonoruyeckue, MeXaHU3M BO3HUKHOBEHHSI TPUCIOCOOICHUH Y
OMOXUMHYECKHE, IIOBEJICHYECKHE. opranu3moB. [IpuBoauTs npumMeps! apoMop(o30B U
OpPraHH3MOB H HX OTHOCUTENBFHOCTh  HPHUCIOCOOIEHHOCTH UIMOAJaNTalMil y PACTEHUH U KUBOTHBIX. OOBACHATE
OTHOCUTEIIbHAS opranu3moB. JlemoHcTpanmuu Tabnuuel u oL apoMOp(O30B B OCBOCHUHU OpraHW3MaMH HOBBIX
L1E1eCO0BPA3HOCTDY. cxembl: «[loKpoBHTENBECTBEHHAsI OKpacKa cpen obutanusi. OOBSCHITH POJIb HIUOAAANITALINH B
JlaGoparopHas paGora Ne 22 | KHBOTHBIXY, «[Ipenynpexnaromas okpacka MIPUCHIOCOOJIEHNH OPTaHU3MOB K KOHKPETHBIM §
«M3yuenne apoMopho3oB i KHUBOTHBIX), «Duznonornyeckue YCIIOBUSM cpelibl. JJoKa3bIBaTh OTHOCUTEIBHBIN
WHOAIANI TN Y PACTEHMi 1 aJlanTanumny, "«HpI/ICHOCOﬁHeHHOCTB xXapakTep HpI/ICHOCO6HeHHOCTI/I Y IPUBOAMUTH PUMEPHI
HBOTHLL OPTaHM3MOB M €€ OTHOCHUTEIBHOCTbHY. OTHOCUTEIILHOCTH aJalTalHi.
ObopynoBanue:  repbapund  pacTeHuil; PackpbiBaTh 3HaUE€HHUE ABMKYLIMX CHJ SBOJIIOLIMU B
KOJJICKIIMM HACEKOMBIX; dYydeda NTHI | (hopMHpOBaHUH MPUCTOCOOICHUN
3Bepel ¢ IpUMEpaMH  Pa3JIMYHBIX
MIPUCIIOCOOJICHUH.
Jlabopatopuast pabora «lIpucnocobnenus
OpraHU3MOB W WX  OTHOCUTENIbHAs
1eJ1ec000Pa3HOCTh.
JlaGoparopHas pabora «M3yuenue
apomMoph030B M HMAUOANANTANUN Y
pacTeH U KUBOTHBIX)
Tema 2.5. Bun, ero kputepun| Conep:kaHue y4eGHOro MaTepuasa: OK 01; OK 02; PackpeiBath cofep)kaHue TEPMUHOB U TIOHATHI: BH/I,
M CTPYKTYpa. Bun, ero kputepum U CTPYKTYypa. OK 04; KPUTEPHUH BUJA, TOTUMOPGHU3M, BHIBI-TBOWHUKH,

Tewma 2.6. BunooOpazoBanue

KaK pe3ysibTaT

MUKpO3BoIOLMU. CBA3b

MHUKPOABOJIIOIHMH U

AU IEMHUOJIOTHH.
JlaGopaTopnast pabota Ne 23
«CpaBHEHHE BUIOB 1O
MOP(OTIOTHUECKOMY
KPUTEPHIO»

HemoncTtparun  Tabmumsl W CXEMBI:
«Kputepuun Buna», «Buabl-IBOMHUKIY,
«CtpyKTypa BHJIA B PUPOLIEN.
Ob6opynoBanue:  repbapud  pacTeHHil;
KOJUIEKIIMM HACEKOMBIX; 4Yyuena NOTHIL U
3Bepel pa3HBIX BUIOB. JlaGopatopHas

pabora «CpaBHeHmne BHJIOB o
MOP(OJIOrHYECKOMY KPUTEPHIOH
BunooGpazoBanue Kak pe3ysbTaTt

MUKpO3BOJIONUUA. M30JsIust — KI04eBOit
¢aktop  BugooOpazoBanus. Ilytm wu

apeaJi, 3KOJIOTHYecKasi HUIIA, TOMYJIALUS, BUIOBOM
KapUOTHIT, KOCMOTIOJIHUTHI, SHAEMUKH, TIOJIBU/IBI,
9KOTHITBI. XapaKTepru30BaTh KPUTEPUU BUA
(Mopdoaorudeckuii, reHeTHYECKUH, OHOXUMHUECKHUH,
reorpad4ecKuii, SKOIIOTUIECCKHUIH, OMOXUMUYESCKUH).
OOBACHATH HEOOXOAUMOCTh UCTIOIB30BAHMSI BCEH
COBOKYITHOCTH KPUTEPHUEB sl ONPEICIICHUS BUIOBOM
MIPUHA/IKHOCTH Opranu3Ma. [lepednciisiTh OCHOBHBIC
BHYTPUBHUOBEIC TPyNIUPOBKU. OOBACHATH MPUINHBI
CYIIIECTBOBAHUSI MOHO- U TTOJIMTHITHIECKUX BUJIOB.

CpaBHHBaTH BUABI IO MOPGHOIIOTHIESCKOMY KPHUTEPHUIO
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CII0COOBI BUI000pa30BaHMUS:

aJIONaTPHIECKOe (reorpadudeckoe),
CHUMIIaTPUIECKOE (sKosoruueckoe),
«MTHOBEHHOCY (monurmonu3anus,
THOPHUTA3AIIHS ). JlmuTenbHOCTD
SBOJIIOIIMOHHBIX TPOIECCOB. MeXaHU3MBbI
(hopmMupoBaHus OHMOJIOTHYECKOTO
pazHooOpasus. Posib SBOJIIOITUOHHOMN
Omonoruu B pa3pabOTKe HAyYHBIX METOOB
COXpaHeHUs O6ropa3zHooOpasus.
Muxkpo3Bosronus 5 KO3BOIIOIMS
MapasuToB M WX X035eB. MeXaHU3MbI
(dhopMupoBaHus YCTOMYUBOCTH K

AHTHOWMOTHKAM U CHOCOOBI OOpHOBI C HEH.
Hemonctparun ~ Tabmumsl W CXEMBI:
«Croco0sr BHJI000pa30BaHIS,
«[eorpaduueckoe BUIOOOpa3oBaHUE TPEX
BUAOB  JaHObIIIEH»,  «DKOJOrHMYECKOE
BUA000pa3oBaHME BUJIOB CHHHID),
«ITonmumiaonael pacTeHui»,
«KamyctHOpeieuHbIi rTuOpHI.

PackpbIBaTh CojiepyKaHUEe TSPMHUHOB M TTOHATHIA:
BHI000pa30BaHKE, H3OJISIHS, KOIBOIIOIHSL.
XapakTepu30oBaTh BUI000pa30BaHUE KaK Pe3yJIbTaT
MHKPO3BOTIONUH. OOBACHITH POJIb H3OJSIUHU B
00pa3oBaHUU HOBBIX BHJOB. XapaKTepPH30BaTh
pa3IMIHBIE CITOCOOBI BUI000pA30BaHUS
(ammomatpuyeckoe, cuMmnaTpuueckoe). [IpuBoIuThH
KOHKPETHBIE IPUMEPHI BUJIOB, 00pa30BaBIIHXCS
pasnuIHbIMU crioco0aMu. [TpuMeHsITh 3HaHUS
Croco00B BUI000pa30BaHus I O0bSICHEHHUS IPUINH
MHOT000pa3us BUa0B. OOBACHATH BOSHUKHOBEHUE
YCTOWYMBOCTH ATOTCHOB K AHTHOMOTHKAM

Tema 3.1. MakpoasBoJronusi.
[1ame0OHTOIOrHYECKIE METOIBI
U3yYEHUS IBOTIOIINH.

Tema 3.2. Buoreorpaduyeckue
METO/IbI U3YUCHUSI DBOJFOIIHH.

Conep:xanue yueOHOro MarepuaJa:
Meroasl  M3y4E€HHs ~ MaKpOIBOJIFOLMU.
[laneonToNOTMYECKNE METOABI H3yUYCHHS
sBoronmu.  Ilepexomubie  GopMbl U
(uIoreHeTH4eCKne  pAABl  OPTaHU3MOB.
HemoncTtparun  Tabmumsl W CXEMBI:
«DPuUNOreHeTHUECKHUit pan JOIaIN,
«ApxeonTepukcy, «3Bepo3yObie SIIEPEHI»,

«Creromuedains», «PuHHODUTE,
«CeMeHHbIE MATIOPOTHUKI.
OO6opynoBanue: KOJUJIEKIMH, Tepbapuu,
MYJISKH HCKOITaeMBIX OCTaTKOB
OpraHU3MOB

Buoreorpapuveckne METOABI  H3YUYCHHS
spomonud. CpaBHeHue GIIOpel U (QayHbI
MaTEPUKOB U OCTPOBOB.

OK 01; OK 02;
OK 04;

PackpriBath conepkaHue TEPMUHOB U TIOHSTHIA:
MakpodBouTtonus ((uoreHes), mepexoaHeie (GopMbl,
(bnroreHeTHYECKHE PSIIbI, TAJIEOHTOIOT HSL.
XapakTepru30BaTh MaKPOIBOIFOIMIO KaK HAIBUIOBYIO
3BOITIONINIO0 00pPa30BaHMS KPYITHBIX TAKCOHOMHYECKHX
equaNL. OOBICHATh 3HaUYEHNE HAJIEOHTOJIOTMYECKIX
WCCIIeI0BaHUHN 711 TOTTyYeHUs (PaKTOB SBOIIOLUH
oprann3MoB. [ I[puBoaNTE IPUMEPHI OPraHU3MOB,
OTHOCSIIIUXCS K TIepexoiHbIM Gopmam. HaseiBaTh
TPyMIBI OPraHU3MOB, JUIsI KOTOPBIX BOCCTAHOBJIEHBI
¢unorenernueckue psaapl. CpaBHUBATH MPOLECCH
MaKpO3BOIIOINH Y MUKPOIBOJIOIIUT

PackpsIBath copepxaHue TEPMUHOB U TOHSITHI:
ouoreorpadus, SHICMHUKH, PEIUKTHL

O00CcHOBBIBAThH 3HaUEHUE Onoreorpaduu As
U3y4€EHHs SBOJIOLMH OPraHu3MoB. IlepeuncsTh
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Buoreorpajpuueckne  obmactu  3emun.
Buner-sanemuku " PENAKTEHI.
Hemonctparun  TaOmumel W CXEMBI:
«buoreorpagmyeckrie  30HBI  3eMIIN»,
«/peitd  KOHTHHEHTOBY, «PenuKThI.
O6opynoBanue: repOapud;  KOJUIEKIIHH
HacCEKOMBIX

ouoreorpaduueckue 001acT 3eMiu U 00BICHSITH
MIPUYWHBI UX BblieneHns. CpaBHUBATH (hIopy U dayHy
MAaTEPUKOB U OCTPOBOB, PACTCHUS M JKUBOTHBIX
pasHbIX Ouoreorpaduueckux obnacreid. [lpuBoauts
MPUMEPBI PETUKTOBBIX OPTaHU3MOB, BUJIOB-
9HIeMHUKOB. OOBSICHATH IPUYHHBI COXPAHCHUS BHIOB
9H/IEMHKOB U (OKUBBIX HCKOITAEMBIX)

Tema 3.3. DMOpHOIOTHYECKHE
1 CPABHUTCIIbHO-
MOp(]oTOrHYeCKe METOIBI
W3yYCHUS IBOJIOIHH.

Tewma 3.4. Obuue
3aKOHOMEPHOCTH JBOJIIOIHH.

Conep:xanue yueOHOro MaTepuasa:

OMOpHOIOTHYECKHE u
CPaBHUTEIBHOMOP(HOIOTHUECKHE  METOJBI
HU3YyUCHHUA 3BOJIFOIIUU. I'eneTnueckue

MCXAaHU3Mbl  OBOJIIOIIMKM  OHTOI'CHE3a H
TIOABJICHUSA 9BOJIFOIIMOHHBIX HOBHICCTB.
I'omonoruunbple W aHAJIOTHYHBIC Oprassl.
PyILI/IMeHTapHBIe Opradbl W AaTaBU3MBI.
MOHeKyHHpHOFGHeTH‘{€CKI/I€,

OMOXMMUYECKHUE n MaAaTEMaTHYCCKUC
METOABI HU3YUYCHHUA OBOJIFOIIHH.
I'oMmonoruyneie T'CHBEI. COBp CMCHHBIC

METOJIbI MOCTPOCHUS  (PUIIOTEHETHUECKUX
JIEPECBLEB.

XpOMOCOMHBIE ~MyTallud U  DBOJIOLHUS
reHomoB. JlemoncTpanuu [Hoptpetsi: K. M.
bap, A. O. Kosanesckuii, ®. Mromtep, 3.
I'ekkens. Tabmuusl u cxeMmbl: «HavdaabHbie
CTauu AMOPHOHATILHOTO pa3BuTHsS
IMO3BOHOYHBIX YKHBOTHBIX»,
«["oMOJIOTHYHBIE ¥ aHAIOTUYHBIE OPTAHBD,
«PynuMeHTbI», «ATaBU3MEBIY,
«XpOMOCOMHBIE ~HAOOpBI  YCIIOBEKA MU
muMmmanze». OO0opymoBaHWE: KOJUICKITHH,
repOapuu, MYJISDKU TOMOJIOTHYHEIX,

OK 01; OK 02;
OK 04

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
AMOpHOIIOTHS, MOP(OIOTHS, TOMOJIOTHIHEIE U
aHaJIOTMYHbIE OPTaHbl, Py IUMEHTHI, aTaBU3MBI,
OroxuMHUEeCKasi FOMOJIOTHsI. XapaKTepH30BaTh
9MOPHOJIOTUYECKUE, CPABHUTEIBEHO-
MOp(OJIOrHYeCcKHEe, MOJIEKYJISIPHO-TEHETUIECKHE,
OMOXMMHUYECKHE, MATEMAaTHIECKUE METO bl H3YIEHHSI
spostonud. OOBSACHATH 3HAUCHUE SMOPHOJIOTHH,
CPaBHUTEIBHON MOPQOIOTHUH, MOJEKYIISIPHON
TFeHETHKH, OMOXUMHH, AHAIN3UPOBATh NPUYHUHBI
Yyepe0BaHNS TJIaBHBIX HAIIPaBJICHUI 3BOIOIHH.
[IpuBOANTH IPUMEPHI TPOMCXOKIAECHHUS OPIraHU3MOB OT
HECTIeLMATU3UPOBAHHBIX IIPEJKOB U MX
nporpeccupyromiei cneruanmm3anui. OObICHITH
MIPUYMUHBI HEPABHOMEPHOCTH TEMITOB 3BOJIIOIHH.
[IpuBoANTH MPUMEPHI AAANTUBHON paguanuu y
opraan3MoB. OOBACHATH MPUYNHBI HEOOPATUMOCTH
3BOJTIONIAN
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AQHAJOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBHU3MOB

Taonuibl " CXEMBI:
HarpaBJICHUS JBOJIIOLIUI,
3aKOHOMEPHOCTH 3BOJIIOIIHIDY

«I'naBHEIE
«O0mue

Tema 4.1. I'unore3st
BO3HUKHOBEHUS )KU3HU Ha
3eMire.

Tema 4.2. OCHOBHBIE 3TAIIBI

HeOpFaHquCKOﬁ 9BOJIIOIIMH.

Conep:xanue yueOHOro MaTepuasa:
Hayunpie  rumore3sl  TPOMCXOXKICHHS
XKU3HH ~ Ha  3emsie.  AOHWOreHe3 U
nancnepmus. JloHaydHsie peCTaBICHHS O
3apOKJCHUM  JKM3HA  (KpEaIoOHU3M).
['umoTe3a MOCTOSHHOTO CaMO3apOXKICHHS
JKU3HM U €€ ONpOBEpKEHHE omnbiTamu D.
Penu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxneHue XU3HU U aCTPOOUOIOTHSI.
Hemoncrtpauun Iloprpers:: @. Pemm, JI
Cnamnanmnanmy, JI. [Tactep.

Tabmumer u cxembl: «Cxema omnbita .
Pemn», «Cxema ombeira JI. Ilactepa mo
W3YYEHHUIO CaMO3apOKICHUS KUZHI
OcHOBHBIE JTaIbl HEOPTraHUYECKON
sBomonud. [ImaHeTtapHas (reonormueckas)
IBOJTIOLIHS. XuMugeckas 3BOJTIOIIHS.
AOuoreHHBIN CUHTE3 OpraHUYECKUX
BemlectB u3 Heopranmueckux. OmbiT C.
Mumnepa u 1. Opu. OO6pa3zoBanue
MoJIMMEPOB U3 MOHOMepoB. KoanepBaTHas
runoreza AWM. Onapuna, rumoresa
neppuyHoro OymeoHa [k, XoumeiiHa,
resernyeckas rumoresa [I. Meénnepa.
Pubo3umer (T. Yek) m rumoresza «Mmupa

OK 01; OK 02;
OK 04

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
KpEearMoHn3M, BUTAITN3M, TTAHCIIEpMHS, aOHOTeHE3.
M3narate Hay4HbIE TUIIOTE3bI U TEOPUU
MIPOUCXOXKICHUS KU3HU Ha 3emiie. O1ieHuBaTh BKJIA]
®. Pean, JI. Cnannannany, JI. [lactepa B
(hopMupoBaHWE HAYYHBIX B3TIISIIOB HA
MIPOUCXOKIEHNE XU3HU Ha 3emiie. [lepeuncisaTs
CTaJMH Pa3BUTHS KH3HU Ha 3eMJIe, COTJIACHO TEOPUH
ouorom3a

PackpsiBath copepxaHue TEPMUHOB U MTOHSITHI:
reoJIOrnyecKast SBOJIIOIHS, XUMHUUYSCKast SBOIIOIH,
aOWOTeHHBIN CHHTE3, IEpBUYHAs aTMOc(epa,
KOallepBaTHBIE KaIlJIH, PUOO3UMBI, IIPOOHUOHTEI.
XapakTepru30BaTh OCHOBHBIC ATAITBI XUMHUICCKOM
3BOJIIOIMU. Ha3biBaTh XUMHUUYECKUN COCTAB MEPBUYHON
atmoceps! 3emin. OnenuBath Bkiag C. Munepa, [
Opwu, T. Yeka, Y. l'unbepra B GopmupoBanue
Hay9HBIX B3[JIS/IOB HA IIPOUCXOXKICHUE )KU3HU HA
3emute. OnMCHIBATh YCIOBUS, HEOOXOUMBIE IS
a0MOTEHHOTO CHHTE3a OPraHUYeCKUX COSAMHECHUH.
[IpuBOANTH MPUMEPHI MOJIEKYJ, Y KOTOPBIX BO3HHUKIIN
MPOLIECCH TEHETUYECKOI0 KOMTMPOBAHUS U
(hepMeHTaTHBHAS aKTHBHOCTh. OOOCHOBHIBATH
HEBO3MO>KHOCTb IIOBTOPHOTO BOSHUKHOBEHUS KU3HU
Ha 3emie
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PHK» V. Tunbepra. ®opmuponanue
MeMOpaH M BO3HHKHOBEHHE IPOTOKIETKH.
Hemonctpanun [loptperst: C. Munep, T
Opu, A. U. Omapun, Jx. Xonaein, I.
Ménnep. Tabmumer m cxembl: «Cxema
onmsita C. Mwmmrepa, I'. FOpwu», «Otamsl
HEOPraHMYECKOH SBOIIOLIII.

Bupryanpaas nmaboparopHast pabora
«MogenupoBanue onbToB Musnepa— HOpu
Mo W3Y4YCHUIO aOMOTEHHOTO  CHHTE3a
OpraHUYECKUX COCIUHEHUN B IEPBUYHOMU
aTMocgepe»

Tema 4.3 .HUcrtopus 3emnu u
MeToAbl € n3ydeHus. Tema
4.4 HauvanbHbIe 3TaIbl
OpPraHUYECKOM IBOJIIOLIUH.
Tema 4.5. DBOJIIONHUS
9YKapHOT.
Tema 4.6. OCHOBHBIE TaIIBI
HBOJTIOIIUH PACTUTEIILHOTO
MHpa.
JlaGoparopHas paboTa
Ne 24 «3yuenne n
OTIHCaHHE UCKOTTAEMBIX
OCTaTKOB JIPEBHUX
OpPTraHU3MOBY
[IpakTuyeckas pabora
Ne 13 «3yuenue
0COOEHHOCTEH CTPOCHUS
pacTeHuil pa3HBIX OT/IEIOBY

Conep:xanue yueOHOro MaTepuasa:
Hcropuss 3emin v METOAbl €€ H3YYCHHS.
Hckomaemple  OpraHM4ecKHe  OCTaTKH.

I'eoxpononorus u eé METO/IBI.
OTtHocuTenbHas u abcoroTHAS
TEOXPOHOJIOTHSL. I'eoxpononornyeckas

IIKaja: DOHBI, J3pbI, TEPHUOMBI, DSIOXH.
HemoncTtparun ~ Tabmumsl W CXEMBI:

«[eoxpoHoIOTHYECKAs KA.
O6opyaoBaHue: KOJUIEKIIUN
OKaMEHEIIOCTEH, TIONE3HBIX HCKOIIAEMBIX;
MYJISKA OpraHUYECKHX OCTaTKOB

OpraHHU3MOB. JlaboparopHas pabota
«3yyeHne W ONHUCAaHHE UCKOMAEMBbIX
OCTaTKOB JIPEBHUX OPT'aHU3MOB)

HavanbHbie JTarbl OpraHUYeCcKOM
sBomoruu.  [losiBIeHWe W JBOJIONHUA
MEPBBIX KJIETOK. DBOJIONHA METa0oIM3Ma.
Bo3HUKHOBEHHE  TEPBBIX  DKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH Kak
aHajior TIEpBBIX Ha 3eMjie COOOIIeCTB.

CTpoMaTOIHTEI. [Ipoxapuotsl u
sykapuoTbl. IlpoucxoxiaeHue 3yKapuoOT
(cumbmorenes). DBOITIOIIMOHHOE

MIPOUCXOXKJICHUE BUPYCOB. JleMOHCTpauuu

OK 01; OK 02;
OK 04

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
TEOXPOHOIOTH (OTHOCHTEIbHAS, A0CONIOTHAS),
OKaMEHEIIOCTH, METOIbI TEOXPOHOJIOTHH,
TEOXPOHOJIOTHYECKAs IIKaIa: 30HBI, P, IEPUOIBI,
AMOXU. XapaKTePU30BaTh METO/IbI H3yUEHUS UCTOPUN
3emun. [lepeuncnars pasaensl TeOXpOHOJIOTHYECKOU
mkaibl. OIeHUBaTh 3HAYEHNUE NCKOITAeMbIX OCTaTKOB
JUISI U3yYEHUs NCTOPUU PA3BUTHUS KU3HH Ha 3eMIIe.
OOBACHATH XapakTep paclpe/eIeHns] HCKOTIaeMbIX
OCTAaTKOB B 3¢MHOH Kope. CpaBHUBATh METOIbI
a0COJIFOTHON M OTHOCHTEIBHON ITeOXPOHOJIOTHH
PackpriBath conepkaHue TEPMUHOB U TIOHSITHIA:
«IIOCIIeTHUI YHUBEPCAIBHBIA OOIINI TPEIOK»,
OJTHOKJICTOYHBIE OPTaHU3MBI, TPOKAPHOTHI,
JYKapHOTHl, cHMOHUOTeHe3. XapaKTepru30BaTh
HavyaJbHbIC ATAIbl OPraHUYECKOU SBOIOIUY.
[IpuBouTH IPUMEPHI APOMOP(HO30B MEPBBIX
OJTHOKJIETOYHBIX OpPTaHU3MOB. XapaKkTepHU30BaTh
OCHOBHBIE TTOJIOKEHHUSI U TOKA3aTENIbCTBA TUIIOTE3bI
cumbuorenesa. JlokasbIBaTh MOJIyaBTOHOMHOCTD
MHTOXOHPHH U TIACTHI, UX MPOUCXOXKICHHUE OT
MPOKAPUOTUUYECKUX KIIETOK. [[enaTh BBIBOJBI O
3HAYCHUH BOZHUKHOBEHUS (JOTOCHHTE3A,
(dhopMUpoBaHUS pa ISl JaTbHEHIIIEr0 pa3BUTHS
JKU3HU Ha 3emiie. XapakTepru30BaTh THIIOTE3HI
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Ta6HI/IIH)I u cxembl: «HauanpHbple STambl

OPraHHYecKOH  DBOJIOLHNY, «Cxema
o0pa3zoBaHus 9YKapHOT nyTéM
cuMOuorenesa», «CTpoeHue BUpyca»

[TpoucxoxneHue MHOTOKJIETOYHBIX

OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
CPYNIl  MHOTOKJIETOYHBIX  OPraHHU3MOB.
Hemonctpanuu [Hoptper: U. 1. MeyHuKoOB.
Tadmuuer u cxemsl: «HaganpHBIE 3TAIbI
opraHumdeckol  spomronumy, «Cucrema
YKUBOU IIPUPOABL»

OCHOBHBIE 3Tambl SBOJIOLUUU  BBICIIMX
pacTeHuH. OcHoOBHEBIE apoMop(h o3l
pacreHuii. Beixox pacTeHuil Ha cCymly.
[losiBneHue  CHOOPOBBIX  pacTeHUd U
3aBoeBaHue UMM cymd.  CeMEHHbIE
pacrenus. IlpoucxokneHue IBETKOBBIX
pactennii. JlemoncTtpamuu TaOmumbl U

CXEMBI: «Apomopdo3br pacTeHHii»,
«PUHHODUTBI», «OMHOKIIETOYHBIE
BOJIOPOCIIN, «MHOTOKJIETOUHbIE

Bozopociny, «Mxmy», «llanmopoTHUKM»,
«l'onocemennsle  pacteHus’», «Oprassl
IBETKOBBIX pacTeHuit». O0opynoBaHue:
repbapuy pacTeHUH Pa3IMYHBIX OTAEIOB.
[IpakTuueckas pabota «3yueHue
O0COOCHHOCTEW CTPOEHUSI PACTEHUH Pa3HBIX
OTZEJIOB»

MIPOUCXOXKICHUS BUPYCOB
PackpbiBath cosiepkaHrie TEPMUHOB U TIOHSTHI:
MIPOKAPUOTHI, 3YKAPUOThI, MHOTOKJIETOYHOCTH,
CTeMaIN3aLHsl KJIETOK, BUPYCHI. XapaKTepru30BaTh
MIPOMCXOKIEHNE MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTh 0COOEHHOCTH SYKApPUOTHYECKUX U
MIPOKAPUOTUYECKUX OPTaHU3MOB. HazbIBaTh OCHOBHBIC
apoMop¢ 03Bl SYKapUOT U OIEHUBATH WX 3HAUEHHUE IS
JANBHENIIIETO Pa3BUTHS KU3HU

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
BOJIOPOCIIH, PUHUO(DHUTEI, MXH,
MarOPOTHUKOOOPa3HbIE, CEMEHHBIE TTATTOPOTHHKH,
roJ0CEeMEHHbIE, TOKPBITOCEMEHHBIE, OecTooe
NoKoJIeHUe (CTopodHT), OIOBOE TTOKOJICHHE
(rametodur). [lepeuncnaTe OCHOBHBIC ATAITBI
SBOITIONAY PAaCcTUTENFHOTO MUpa. Ha3eBaTh OCHOBHBIC
apoMop(03bl PaCTEHUH U OILICHUBATh UX
ABOIIIONIMOHHOE 3HaueHne. CpaBHUBATH 0COOEHHOCTH
CTPOEHHMSI PACTEHUH Pa3HBIX OTIEIIOB
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Tema 4.7. OCHOBHBIE 3TaIlbI
SBOJIIOIMH )KUBOTHOT'O
mupa. Tema 4.8. PazBurue
YKU3HU Ha 3emiie
[IpakTuyeckas padora Ne 14
«M3ydyenune ocobeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX)

Conep:kanue y4yeOHOro MaTepuaJa:
OCHOBHBIC 3Tallbl 3BOJIOLUU KUBOTHOIO
Mupa. OcHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpwuiickuii B3pbIB —
TIOSIBJIICHNE COBPEMEHHBIX THIIOB.

ITepBbie xOpAoBBIE KUBOTHBIC. JKHU3HB B
BOJIE. DBoIONUA MO3BOHOYHBIX.
[Ipoucxoxknenne amMpuOMt W PENTHIHIL.
[Ipoucxoxnenne MICKOMUTAIONINX U TITHIL.
[puHIIUD KIIFOUEBOTO apomopdo3sa.
OcBoenue 0€CIT03BOHOYHBIMHI u
MTO3BOHOYHBIMHU JKUBOTHBIMHU CYIITH.
Hemonctparuu Ta0nuiie u cxemsl: «Cxema
pa3BUTHSA YKUBOTHOTO MHpay,
«Apomopdo3zbt KUBOTHBIX),
«IIpocteitme», «KuIIeyHOMOIOCTHEBIEY,
«IInockue  uyepBu», «HYIEHUCTOHOTHUEN,

«PBIOBDY, «3eMHOBOIHBICY,
«IIpecMmbIkarouecs, «lItutemy,
«MIIEKOITUTAIOIITHE. O6opyaoBaHue:
KOJLICKI[UN HACEKOMEIX; BII&JKHBIE
Tperaparhl JKHBOTHBIX; PaKOBUHBI
MOJUTIOCKOB;,  KOJUICKIIMM  HTJIOKOXHX;

CKeJIeTHl TTO3BOHOYHBIX JKUBOTHBIX; Uydela
ntul, u 3Beped. [lpakTmueckas pabota
«Uzyuenne  ocoOeHHOCTEH  CTpOEHHS
MO3BOHOYHBIX )KHBOTHBIX)

PasButue xu3Hu Ha 3emie MO 3paM U
nepuojJiaM: apxei, NpoTepo30i, Maneo3oi,
ME3030M, KalHO301. Oo6mas
XapaKTepUCTUKA KIMMaTa ¥ Te0JIOTHYECKIX
nponeccoB.  IlosBnenne u  pacuser
XapaKTepPHBIX OpraHu3MOB.
YrineoOpa3oBaHHe: €T0 YCIOBUS U BIUSHHUE
Ha ra3oBblif cocTaB aTMocdepsl. MaccoBbie
BEIMHPAHUSI — OKOJIOTUYECKHE KPU3HCHI
mporutoro.  Ilpuumael  ®  crieacTBHA
MaccoBbIX  BbIMHpaHHHA. CoOBpEMEHHBIN

OK 01; OK 02;
OK 04

PackpriBath conepkaHue TEPMUHOB U TOHSITHN:
IIpOCTEeNIINE, INTACTUHYATHIE, KUILIEYHOIIOJIOCTHBIE,
IUIOCKUE YEPBH, WICHHUCTOHOTHE, PHIOHI,
36MHOBOJIHBIE, IPECMBIKAIOIIECS, ITULIBI,
MJIEKOIIMTAIOIINE, SKTOEpMa, SJHTOAepMa, ME301epMa,
JIBYCTOPOHHSISI CAMMETPUS, TEINIOKPOBHOCTb.
[IepeuncnaTs OCHOBHBIE 3TAIlbl SBOJIIOLINHU )KHUBOTHOTO
Mupa. Ha3piBaTe OCHOBHBIE IpeasanTaiy,
CHOCOOCTBOBABILIE BBIXOY )KUBOTHBIX Ha CYyILY.
OHGHI/IBaTB 3HAUYCHUEC PA3BUTUA HepBHOI\/'I CHUCTEMBI IJIs1
MPUCTIOCOOICHHS )KUBOTHBIX K YCIIOBHSM
OKpykarotei cpeapl. OObSICHATD TPUYHHBI
9BOJIIOIIMOHHOTO PaclBETa HACEKOMBIX, KOCTHBIX PHIO,
MITUL, MICKOITATAIINX

PackpsiBath copepxaHue TEPMHUHOB U MOHSITHI:
apxei, apxebaKkTepun, IMaHOOAKTEPUH, IIPOTEPO30H,
najye030i, KeMOpHUiA, OPIOBUK, CHIIYp, ICBOH, KapOOoH,
nepms, [lanres, Tetuc, TpUIOOUTEI, pPUHUOPHTEL,
PaKOCKOPITMOHBI, TAHIIUPHBIE PHIObI, KOTHI03aBPBI,
Me3030H, ['oH/1Bana, JIaBpa3us, Tpuac, 1opa, Mell,
XBOIHbBIE, THHKT'OBBIE, CATOBHUKOBEIC, OEJIEMHUTHI,
AMMOHMTBI, AUHO3aBPHI, APXEOIITEPHUKC,
MOKPBITOCEMEHHBIE, KaHO30M, MTaJle0reH, HEOTeH,
AHTPOIOT€H, MAaCCOBOE BEIMHpAHUE. XapaKTepru30BaTh
pa3BUTHE )KM3HU Ha 3eMJIE 110 3paM U IIEPUOJIaM.
YcraHaBiIMBaTh 3aBUCUMOCTD MEKAY I€0JI0IMYECKUMHU
nponeccaMmu, ISMCHCHUAMU KJIMMarta 1 nporeccaMu B
XUBOH npupoje. OOBSICHATH IPUYUHBI paciBeTa
CHUCTEMATUYECKUX TPYII OPTaHU3MOB B pa3IINYHbIC
OpbI 1 IEPUOABL. AHaHI/ISI/IpOBaTB IIPUYXHBI 1
CJIEJICTBUSI MACCOBBIX BhIMUpaHuid. Ha3biBaTh
OCHOBHBIE apOMOP(H 03Bl PACTEHHUH U )KUBOTHBIX.
[IpuBOANTH IPUMEPHI MIEPEXOAHBIX HOPM OPraHU3MOB.
AHaAIM3UPOBATH TYTH PEUICHUS MPOOIIEMBI
coxpaHeHus: OMopa3HooOpaszus Ha 3emiie.
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9KOJIOTHYECKUI KPHU3HC, €r0 0COOESHHOCTH.
[Ipobnema coxpaHeHHs OHOpPa3HOOOpa3Hs
Ha 3emie. [emoncrpauun Tabmuusl u
cxeMbl: «Pa3BuTHe XKU3HM B apXxeuckou
ape», «Pa3BUTHE )XU3HU B NPOTEPO30HMCKOMN
ape», «Pa3BUTHE KU3HHU B TMaJC030MCKOM
ape», «Pa3BuTne KU3HM B ME3030MCKOM
ape», «Pa3BUTHE KU3HU B KallHO30MCKOM
ape»

Tema 4.9. CoBpemeHHas Coaep:xkanue y4yeOHOro MaTepuasa: OK 01; OK 02; PackppiBath cofepkaHne TEPMUHOB U MOHSTH:
cucTeMa OpraHn4eckoro CoBpeMEHHass CHCTEMa  OPraHHYECKOIo OK 04 OaxTepuu, apxeH, BBICIINE PACTCHUs, 3eIEHBIC
MHupa MHupa. [TpuHIUTIEL KJIaCCH(UKAIH BOJOPOCIHH, OATPSHKY, OypbIe BOJOPOCIIH,
opranu3MoB. OCHOBHBIE CHCTEMATHUECKHE MOXOBUHBIC, ITAIIOPOTHUKOBUIHBIC, XBOIIICBUHBIC,
T'PYIIIBI OpTraHU3MOB. I[eMOHCTpa]_[I/II/I IJIaYyHOBHUIHBIC, TOJIOCEMEHHBIC, ITIOKPBITOCCMEHHBIC,
Tabmuubl ©  CXEMBL: «CoBpemeHHast MPOTUCTHI, KUIIICYHOIIOJIOCTHEIE, INIOCKHAE YEPBHU,
CHUCTCMAa OPTraHUYICCKOro MHUpa» KpYIJIbIC YCPBH, KOJIbYAThIC YEPBU, YICHUCTOHOTUC,
MOJUTFOCKH, HTJIOKOXKUE, XOPAOBhIC, TPUOBI,
JUIIAHUKY, BUPYChI. XapaKTepU30BaTh
COBPEMCHHYIO CUCTEMY OPraHNM4€CKOIro Mupa,
Ha3bIBATb OCHOBHLIC CUCTEMATHYCCKHUE I'PYIIILI
opranu3mMoB. OOBSICHATH IPUHLMIIEL KJIacCU(UKALMN
OpraHu3MoB. Hepe‘lI/ICHHTL OCHOBHBIC TPHU3HAKN
MIPOKAPHOT, PACTEHUH, )KUBOTHBIX, TPHOOB, KPACHBIX U
OYpBIX BOJOPOCIEH.
Tema 5.1.Antpononorus — IpodeccnonanbHo- OK 01; OK 02; PackpbiBaTh cofep)xaHiue TEPMUHOB M OHSATHIA:
HayKa O YEJIOBEKE. OPHEHTHPOBAHHOE CO/IePKAHME OK 04 aHTPOIIOJIOTHs, MOP(OTIOTHSL, AHTPOTIOTEHES,

Tema 5.2. Pazutne
MIPEJICTaBICHUH O
IMPOUCXOXKIACHUHN YCIIOBCKA.

Coaep:xkaHue y4eOHOro MaTepuasa:
Pazpenel 1 3anaun anTpomnonoruu. MeTosl
anTpomnosorun. Jlemoncrpamuu TaOauiml u
CXEMBI: «MeTtobl AHTPOIIOJIOT .
O6opynoBaHue: MYJSDKA OKaMEHEJIOCTEH,
MPEAMETOB MaTepHaITbHOM KYJIBTYpPhI
MPEKOB YenoBeka; (ororpaduu HAXOJIOK
HCKOIIAa€MBIX OCTATKOB YEJIOBEKA
CraHoBIIEHHE MpeACTaBICHUN 0
TIPOVCXOXKIICHUN dYeJIOBeKa. Pelmruno3Hbie

AHTPOTIOMETPHS, PEKOHCTPYKIIHS, apXEOoJIoTHs,
stHOorpadus. HaspiBath paszaens! u 3a1aun
AHTPONOJIOTMH. XapaKTepU30BaTh METOBI
AHTPOTIOJIOTHH U CPAaBHUBATh X MEXIY COOOM.
BriaensaTe BOpOCH 3BOMIIONIAN YETI0OBEKa,
HCCIIeTyeMbIe TP TOMOIIM Pa3IMYHBIX METOJIOB
PackpsIBath copepxaHue TEPMUHOB U TOHSITHI:
AHTPOTIOTeHHAs TEOPHsl, TpyAoBas Teopus, Homo
sapiens. OuenuBath Bkian Y. JlapsuHa B pa3BuTHE
MIPECTaBICHNUH O IPOUCXOKICHUH YETOBEKA.
ApPryMeHTHpOBaHHO KPUTUKOBATh PEJIUTUO3HbIE
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BO33pEHMUSL. CoBpeMeHHBIE Hay4HbIE
teopuu. Jlemoncrpanuu Iloptper: Y.
HapBun. Tabmunpel w1 cxeMbl: «MeToJIbI
AHTPOTIONOTUW».

ObopynoBaHue: MYJSDKA OKaMEHEJIOCTeH,
NpPEeAMETOB  MATEPUABHOM  KyJIbTYphI
MIpPEKOB YeJI0BeKa; PpenpoIyKIUU
(dboTorpadum) KapTHH c
MHUDOIOTHIECKUMHU " OunbIeicKkuMu
CIOXKETaMU IPOUCXOXKICHHS YeJIOBeKa

OpEaACTAaBJICHUA O IIPOUCXOKACHNN YCJIIOBCKA C
MO3UIMU €CTECTBCHHBIX HAYK. XapaKTepnsoBaTL
HAay4YHBIC TCOPUHN MPOUCXOKICHUA YCIIOBCKA.

Tema 5.3.MecTo uenoBeka B
CUCTEME OPTaHHMYECKOTO
mupa. Tema 5.4. /I Brxymniue
cuJIbl ((haKTOpHI)
aAHTPOTIOTEHE3A.
JlaGopaTtopHnast pabota

Neo 25 «3yuenue
0COOEHHOCTEHN CTPOCHUS
CKeJIeTa YelloBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM)

Conep:xanue yueOHOro MaTepuasa:
CXONCTBO  dWeNOBEKa C  JKUBOTHBIMH.
CucreMaTHyecKoe TIOJNIOKEHHE YeJIOBEeKa.
CBuzeTeNbCTBA CXOJCTBA  4YeJOBEKa C
KUBOTHBIMH: CPaBHHUTEIHHO-
Mopdorornueckue,  IMOPHOIOTHUECKHE,
(U3N0I0r0ONOXUMHYECKHE,
moBeneH4yeckne. OTaNUus dYeloBeKa OT
KUBOTHBIX. [IpAMOXOKIeHHEe W KOMIDIEKC
CBA3aHHBIX C HHUM IIPU3HAKOB. PaszButne
FOJIOBHOTO MO3ra M BTOPOH CHUTHAJIBbHOM
cucrembl. JlemoHcTtparmn Tabmuier  w
cxembl: «['OJIOBHOM MO3r  4YeIOBEKay,
«YenoBekooOpasHbie 00e3bsHB, «CKejeT
YeJoBeKa u CKeNeT HIMMIIaH3e»,
«PyauMeHTHhI u aTaBU3MBI».
O6opymoBaHHe: CKEJET YEIOBEKa; MOJEIb
Yyeperna 4YeJOBeKa M 4Yepena IIMMIIaH3e;
MOJIeJIb  KHCTH  4YeJOBeKa M  KHCTH

OK 01; OK 02;
OK 04; OK 07;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
PYAHMEHTHI y YEIOBEKA, ATABU3MBbI Y YEIIOBEKA,
NPSIMOXOXKACHUE, BTOPasi CHTHAJIbHAsI CUCTEMA.
Onpenenarb CUCTEMAaTUIECKOE MOJI0KEHUE YeTTOBEKA
B OpPTraHUYECKOM MHUpE. BBISIBIATE YePThHI CXO/ICTBA
pa3iinyus 4eJI0BEKA U KUBOTHBIX. XapaKTepU30BaTh
CBUJICTEIHCTBA CXOJCTBA YEJIOBEKA U )KHBOTHBIX
(cpaBHHTENBEHO-MOP(]OIOTHIECKHE,
aMOpHoNIoTHYecKue, HU3N0IOr0ONOXUMUIECKHE,
noBeieH4Yeckue). [[puBoanTs IpUMeEpHI aTaBU3MOB U
PYAUMEHTOB y yeioBeka. OMUCHIBATh MPU3HAKU
YeloBeKa, CPOPMHUPOBABIINECS B CBSI3U C IPEBECHBIM
00pa3oM KHU3HU MPEAKOB U MPIMOXOXKICHUEM.
BBISBISTE MPUIMHBI 0COOEHHOCTEH CTPOCHMSI Yepena
YEJI0BEKA 10 CPAaBHEHUIO ¢ YEJIOBEKOOOPa3HBIMHU
o0e3pstHamMu. CpaBHHUBATH OPYUIHYIO AESITEILHOCTh
YeJI0BEeKa M )KMBOTHBIX. CpaBHUBATH OCOOCHHOCTH
BBICLIEH HEPBHOM JESTEIBHOCTH Y€EJI0BEKA U
>KUBOTHBIX

LIUMIIaH3E. JlabopaTopHas pabota PackpbIBaTh cofepikaHue TEPMUHOB M IOHATHA:
«M3yuenne  ocoOeHHOCTEH  CTpPOEHHs HAaCJIeICTBEHHAs M3MEHYUBOCTb, €CTECTBEHHBIN 0TOOD,
CKeJleTa YEJI0BEKa, CBSI3aHHBIX c OpyIMiiHas NesSTeIbHOCTD, IPYIIIOBOE

MIPSMOX 0K IEHHEM) COTPYHUYECTBO, OOILIEHHE, pedb. XapaKTepH30BaTh
JBroxymue CHUJIBI (dakTopsr) JBIDKYIIME CHIIBI aHTPOIIOreHe3a: ONOJIOrHYeCcKUe U
aHTPOIIOT€HE3a: OuonoruyecKue, COILMAIbHBIE
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coLalbHbIE. CooTHoleHHe
OMOJIOTHYECKUX W CONMAIBHBIX ()aKTOPOB B
anTponorenese. Jlemoncrpaunu Tabmumsl 1
CXEMBI: «ABmwKymiue CHJTBI
anTponiorereza». OOopymoOBaHUE: MYJSDKH
MPEeIMETOB  MaTepHaIbHOM  KYJIBTYPBI
MPEIKOB YeJIOBeKa

Tema 5.5. OcHOBHEBIE
CTaJINM aHTPOTIOTEHE3a

Conep:xanue yueOHOro MaTepuasa:

OcHOBHBIE CTaauu aHTpomnoreHesa. Pannue
YeJIOBEKOOOpa3HbIC 00e3bsIHBI
(IPOKOHCYITBI) U paHHHE MTOHTHJIBI — O0IIUE
MPEeIKH YeIOBEKOOOpPa3HBIX 00€3bsH |
Moned. ABCTPAIONUTEKH — ABYHOTHE
npeaku Jioaei. YenoBek yMenblil, nepBble
W3TOTOBJIGHUS OpyAWid Tpyna. Yenosek
OPSAMOXOISIINKI U IEPBBIA BBIXOJ JIIOJEH 3a
TIpe el Adpukn. Yenosex
reiinenpOeprckuii  —  OOImMIA  TIPEJIOK
HEaH/IePTAILCKOTO 4YelIOBeKa M 4eJoBeKa
pasyMHoOTO. YenoBek HeaHAepTaThLCKH KaK
BUJI JTIOACH XOJOJHOTO KimMaTa. YemoBek

pa3yMHBII COBPEMEHHOI'0 THIIA,
JIEHUCOBCKUMN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a mpeaenamMu  AQpuku.
[Taneoreneruka 5 MaJIcOreHOMUKa.

Hemonctpanun Iloprpetst: JI. Jluxu, 5. 4.
Porunckuii, M. M. I'epacumoB. Tabaumps! u
CXEMBI: «DBOJIIOLIMOHHOE JPEBO UCIIOBEKAY,
«ABcCTpaonuTek», «YeaoBeK yMembIiiy,

«Henosek MPAMOXOASIITUI,
«JleHnCOBCKUH YeJIOBEKY,
«Heannepranbiiby, «KpoMaHbOHIIBD,

OK 01; OK 02;
OK 04; OK 07;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
aBcTpanonurek, Yenosek ymenslil, YenoBek

npsaMoxo i, Yemosek rerinensoeprekuii, YemoBek
HEaH/IePTaIbCKUN, KPOMaHbOHELI, ICHUCOBCKUI
yesoBeK, YesroBeK pa3yMHbI COBPEMEHHOT'O THIIA,
NajeoreHeTHKa. XapakTepU30BaTh OCHOBHBIE CTaJUU
aHTpOIOreHe3a. BBISBIATH MpOrpeccCHBHBIE YEPTHI,
MIOSIBUBILIMECS Y TIPEJIKOB YEIOBEKa Ha Pa3HBIX
CTaauAX aHTpororeHesa. [I[puBoguTh MprUMeEpHI
MIpeCTaBUTENIEN OCHOBHBIX CTaUi aHTPOIIOTEHE3A!
OIMCHIBATh UX aHTPOIIOMETPUYECKUE JaHHKIE, 00pa3
JKU3HU U opyand Tpyaa. CpaBHUBATh MpeICTaBUTENEH
OCHOBHBIX CTaJ1il aHTPOIIOreHE3a
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«[Ipenxu  yemoBeka».  OOopynoBaHue:
MOJIEJIN TOPCa MPEAKOB YEJIOBEKa; MYJIIKU
MPeIMETOB  MAaTepHaJbHOM  KYJBTYpHI
MIPEKOB YeJIoBeKa

Tema 5.6.OBonronusg
COBPEMEHHOTO YEJIOBEKA.
Tema 5.7. UenoBeueckue
pacbl. MexIMCIUIUIMHAPHBIE
METO/Ibl aHTPOIIOJIOTUH.
[IpakTuueckas pabora Ne 15
«3ydeHne 3K0IOTHIEeCKIX
aJanTaiui 4eIOBEKay

Conep:xanue yueOHOro MaTepuasa:
OBOMIOLMSI ~ COBPEMEHHOTO  4EJIOBEKa.
EcrecTBeHHBII OTOOp B MOMYJSAIUAX
yeloBeka. MyTalMOHHBI  IpoLecc W
nonumopdusM. llonmynsiunoHHBIE BOJIHBI,
npeti rTeHoB, wmurpamui U <«Addext
OCHOBATEISI» B MOMYJISIHAX COBPEMEHHOTO
yenoBeka. JlemoHcTparun Tabmumpl  w
CXEMBI: «ITarbl 3BOJIIOLUH YETOBEKa
UYenoseueckue pacol. llonarue o pace.

Bonbpmue pacsr: €BpOIIeOUHAs
(eBpazwmiickas), aBCTpaJIO-HETPOUIHAS
(’xBaTopHaNbHAS), MOHTOJIOU]IHAS

(aszmaTtcko-amepukaHckas). Bpems u mytm
pacceneHuss  4YelOBEKa IO  IIJIaHETe.
EnnnctBo uwenoseueckux pac. Hayunas
HECOCTOSITETLHOCTh pacuzma.
[IprcnocoGneHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM OKpYKarolled cpeabl. BiusHue
reorpa)uyecKoi cpeibl U Apeiida reHoB Ha
Mopdomornio U (HU3HONOTHIO YeNOBeKa.

MeXIMCITUTUTHHAPHBIC METO/IBI B
(duznyecKoi (Onomornyeckoi)
AHTPOTIOJIOTHH. DBOJIOINOHHAS

AHTPOIOJIOTUA u MNaJICOAHTPOIOJIOTUA

OK 01; OK 02;
OK 04; OK 07;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
MYTalMOHHKIH MPoIecc, MoMuMophu3m,
MTOMYJISIIIMOHHBIE BOJHBI, Ipei]) reHOB, MUTPAIIHS,
«(hdexT ocHOBaTesI». XapaKTepU30BaTh POJIb
€CTECTBEHHOT'O 0TOOpa B MOMYJISIHIX COBPEMEHHOTO
yenoBeka. OIeHNBATH POJIb MYTAIMOHHOTO MPOIIecca,
MOMYJISIIIMOHHBIX BOJH, Jpel(a reHoB, MUTPAIIHH,
«3(hdexTa 0OCHOBATENS» B IBOJFOIMH MOMYJISIIAN
COBpeMeHHOTr0 4enoBeka. [[puBoauTh mpumepsl
(hakTOpOB, CIIOCOOHBIX BBI3BATH MOITYJISIUOHHBIE
BOJTHBI B 9BOJIOI[H COBPEMEHHOTO UeJIOBEKa
PackpwiBath conepikaHue TEPMHUHOB U ITOHATHIA: paca,
pacoreHes, pacu3M, COIMAIBHBIA JAPBUHU3M.
XapakTepru3oBaTh MPU3HAKK OOJIBIINX pac YelloBeKa:
€BPOIIEONTHOM (€BPa3HICKOIl), aBCTPaIO-HETPOUTHOMN
(3KBaTOpPHAITLHOI), MOHTOJIOMTHOM (a3UATCKO-
aMEepUKaHCKOH). BBISBIATE MPUYUHBI BOSHUKHOBEHHSI
YeII0BEYECKHX pac.

[IpuBOIUTH PUMEPHI AJANTUBHBIX PU3HAKOB Y
npeacTaBuTeNel yenoBeueckux pac. [IpuBoanTs
CBUJICTENILCTBA €IMHCTBA TIPOUCXOXKJICHUS
yenoBedeckux pac. ComocTaBisATh aJalTUBHBIE TUIIBI
JIO/IeH ¢ PacoOBBIMH MpU3HAKaMH. J{0Ka3bIBaTh
Hay4YHYIO HECOCTOSTENILHOCTh pacu3Ma
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YEJIOBEUECKUX MOTYJIALIUH.
bruoconnaneHble MCCIEAOBAaHUS TPHPOIBI
yenoBeka. HMccienoBaHue — KO3BOJIIOLIUU
OMOJIOTHYECKOTO M COLUHUalbHOTO B
genmoBeke. JlemoncTpanun Tabmuiel w
cXeMbl: «Pacsl 4emoBekay.

IIpakTrueckas pabora «M3yueHune
JKOJIOTHYECKUX afaNTaluil 4eJI0BeKa»

Tewma 6.1.3apoxaenue u
pa3BuTHe 3Kojoruu. Tema
6.2.MeToabl KOO UH.
3HaueHUE KOJOTUIECKIX
3HAHWUM JUIST YEJIOBEKa.
JlabopaTtopHnast pabota Ne 26
H3ydyeHue MeTo10B
AKOJIOTUYECKHUX
HCCIIEIOBAHUI)

Conep:xanue yueOHOro MaTepuasa:
3apoxaeHne W pa3BUTHE DJKOJIOTHH B
tpynax A. I'ym6onpara, K.®. Pynse, H.A.
CesepuioBa, 2. I'ekkens, A. Tencnu, B.H.
CykauéBa. Pazmensl W 3amaum 3KOJOTHH.
CBsi3b 3KOJIOTHH C APYTUMU HAyKaMHU.
Hemoncrpanuu [loprpers: A. ['ymbonbar,
K. @. Pynwe, H. A. CeBepuos, 3. I'ekkensb,
A. Tencmu, B. H. Cykaué. Tabmunsl u
cxeMbl: «Pa3ziesnbl 3K0JI0rumn»

MeTtosp! 3xo0oruu. TloneBbie HAOMIOICHUS.
OKCIIEpPUMEHTHI B SKOJIOTHUH: TIPUPOJIHBIE H
nabopaTOpHEIE. MopenupoBanue B
3KOJOTMU. MOHUTOPHHI  OKpY’KaroIlleu
Cpenbl: JIOKAJIbHBIMA, PEruoOHAJbHBIA U
I00anbHBIA. 3HAYCHHWE DKOJIOTHYECKUX
3HAHWK JUIS  YeJOoBeKa. OKOJIOTHIECKOE
MHPOBO33PEHUE KAaK  OCHOBAa  CBsI3eH
YyeJoBeuecTBa ¢ npupogoin. ®opmMupoBanue
3KOJIOTUYECKOMN KYJIBTYPBI u
AKOJOTHYECKON TPAMOTHOCTH HACEJICHUS.
HemoHncTtparun  Tabmumsl W CXEMBI:
«MeTobl JKOJIOTHI, «Cxema
MOHHUTOPHHTA OKPYKAIOIICH CpeIh».
JlaboparopHas pabota «/3ydeHue MeTO0B

OK 01; OK 02;
OK 04; OK 07;

PackpsIBath copepxaHue TEPMUHOB U IIOHSTHIA:
3KOJIOTHUS, ayTAKOJIOTUs, CHHIKOJIOTHs, SKOJIOTUs
COOOIIECTB U PKOCUCTEM, DKOJIOTHS BUIOB U
MOMyJISIUA. XapaKTepU30BaTh OCHOBHBIE 3TAIlbI
3apO’KJICHUS ¥ Pa3BUTUS SKOJIOTUM KaK HayKH.
[IpuBoUTH IPUMEPHI OOBEKTOB HU3YYECHHUS IKOJIOTHH.
Ha3zpiBaTh OCHOBHBIE 33]]a4H, CTOSIIIIUE TIEPE]]
YYEHBIMU-IKOJIOraMH. Y CTaHABIIMBAaTh B3aUMOCBSI3b
SKOJIOTUU C IPYTUMHU HAyKaMu

PackpsiBath copepxaHue TEPMUHOB U MTOHSITHI:
TOJICBIC HAOJIIOICHHSI, MOHUTOPUHT OKPYKAIOIIEH
cpebl, MOJEIUPOBAHUE, IKCIIEPUMEHT,
MPOTrHO3UPOBaHUE. XaPaKTEPU30BATh METOIbI
3KoJIoruu. [[puBOIUTH MPHUMEPHI MTOJIEBBIX
HaOIIIOAeHNI B DKOJIOTHH. BBIABISITE 0COOEHHOCTH
MOHUTOPHUHIA OKPY>KAIOIIeH cpebl Kak METoa
JKOJIOTHMYECKHUX HcciienoBannii. O00CHOBBIBATH
3HAYEHHUE SKCIIEPUMEHTOB B 3KOJIOTHYECKHUX
uccnenoBanusx. CpaBHUBATH JIaDOPATOPHEIEC U
MPUPOAHBIE SKCIIEPUMEHTBI KaK METOJIbI
JKOJIOTHYECKHUX HccienoBannii. OleHMBaTh 3HAaUCHHE
MPOTHO3MPOBAHUS KaK METO/1A 3KOJIOTHYECKHUX
uccnenoBanuii. O6G0CHOBBIBATHL HEOOXOIUMOCTh
9KOJIOTHYECKHUX 3HAHUMU JIJIsl COBPEMEHHOIO YeJIOBEKa

86




OKOJOTHUYCCKUX HCCJIC,I[OBaHHﬁ))

Tema 7.1. DxoJlornuyeckue
(baxTopsI.

Tema 7.2.AOnoTHyecKue
dakxropel. CBET Kak
9KOJIOTHYECKU (haKkTop.
JlaGopatopHas pabota Ne 27
«BrIsgBICHNE
MPUCTIOCOOICHU I
OpPTaHU3MOB K BIHSIHHUIO
CBETay

Conep:xanue yueOHOro MaTepuasa:
OKOJIOTHYECKHE (baxTopbI u
3aKOHOMEPHOCTH 1504 JICUCTBUA.
Knaccudukanms sxonoruueckux GakTopoB:
aOHOTHYECKHE, OHMOTHYECKHE,
aHTpornorerssle. OOmIME 3aKOHOMEPHOCTH
NEHCTBHSL ~ DKOJIOTMYECKHX  (haKTOPOB.
[IpaBuno munmmyma (K. Illnpenrens, 1O.
JInbux). TonepanTHOCTH. DBPUOUOHTHBIE U
CTEeHOOMOHTHEIE OpTaHU3MBbI.
Hemonctpanun  Tabmuiel ©W =~ CXEMBI:
«KOJIOTHYECKHE (bakTopbI.
OOopyznoBaHue: repOapuv W KOJUICKIMH
pacTeHW W KUBOTHBIX, MPUCTIOCOOICHHBIX
K BIMSHUIO PAa3MYHBIX HKOJOTHMYECKHX
(akTopoB

Abuornyeckue  dakropel. CBer  Kak
sKoyoruueckuii akrop. JleiicTBue pasHbIX
YY4acTKOB ~ COJIHEYHOI'O  CIIEKTpa  Ha
OpPTraHu3Mbl.  DKOJOTHYECKHUE  TPYIIIbI
pacTeHW W >KMBOTHBIX IO OTHOIIECHWIO K
CBETY. CurnanbHas poJb CBETa.
doronepuoausm. Jemoncrpanuu Ta0nuIib!
u CXEMBI: «CseroBoit CIIEKTPY,
«KOJIOTUYECKHE TPYMNIBl KUBOTHBIX IO

OK 01; OK 02;
OK 04; OK 07;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
IKOJIOTHYECKUH (PaKTOP, OMOTOTHUECKUH ONITUMYM,
OTPaHUYMBAIOIIAN (JIMMUTHPYOMINH) (pakTop.
Knaccupunuposats skonoruyeckre GaxTopbl Mo
pa3HBIM OCHOBaHHSAM. XapaKTepHU30BaTh 00IINeE
3aKOHOMEPHOCTH JEHCTBHSI SKOJOTHUECKUX (PAKTOPOB.
OO00CHOBBIBATH JICHCTBUE 3aKOHA ONITUMYMa U 3aKOHA
orpanuuuBaromiero ¢akropa. [IpuBoIUTH PUMEpHI:
WUTIOCTPUPYIOLIHE ASHCTBHE PaBUIa MUHUMYMa,
OrpaHUuYMBAIOIIEro pakropa, SBpUOMOHTHBIX U
CTCHOOMOHTHBIX OPTaHH3MOB

PackpeiBath copepikaHie TEPMUHOB U HOHSTHI: CBET,
¢doronepronnsM. XapakrepuzoBarb ACHCTBHE CBETA
Kak dKoyoruueckoro gakropa. CpaBHHBATH JieiicTBHE
Pa3HBIX YYaCTKOB COJIHEHYHOTO CIIEKTpa Ha
OpraHu3Mbl. BEISBIATE OCOOCHHOCTH CTPOCHUS U
KHU3HEIESTEITBHOCTH PACTEHHUI Pa3HBIX
9KOJIOTHYECKHUX TPYIIIT IO OTHOIIEHHUIO K CBETY
(cBeTONIOOUBEIE, TEHENIOOUBBIC, TCHEBBIHOCIIUBEIE).
[IpuBOANTH IPUMEPBI PaCTEHUH Pa3HBIX
9KOJIOTHYECKUX IPYIII IO OTHOIICHHUIO K CBETY.
BrIsBIIATE OCOOCHHOCTH CTPOCHUS U
KHU3HEICATEIBHOCTH JKUBOTHBIX PAa3HBIX
9KOJIOTHUECKUX PYIII II0 OTHOUIEHUIO K CBETY
(mHEBHBIC, CyMepeuHble, HOUHbIE). [IpuBOAUTE
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OTHOIIICHUIO K cBeTy». OOopynoBaHUE:
repOapuu CBETOMOOUBHIX, TCHEITIOOUBEIX U
TEHEBBIHOCJIMBBIX pacTeHHUI;
CBETOJIIOOMBBIE, TEHETI0OUBEIC u
TEHEBBIHOCIIMBbIE KOMHATHBIC PACTCHHS.
Jlaboparopnas pabora «BrrsBIcHNE
MPUCTIOCOOJICHUH OPTraHU3MOB K BIIMSIHHIO
CBETa»

MIPUMEPHI AKUBOTHBIX Pa3HBIX IKOJOTUYCCKUX TPYIIT
10 OTHOIIEHHIO K cBeTy. OOOCHOBBIBATH 3HAUCHUE
(hoTonepronru3Ma B KU3HU OPraHU3MOB U JJIs
MIPAKTHUKHU CEITLCKOTO X035iCTBa

Tema 7.3.AGnoTHuUeCKuE
daxTopsl. Temneparypa kak
9KOJIOTUYECKUHN PaKTop.
Tema 7.4. Abuotnueckue
¢axTopsl. BraxxHocTs kak
9KOJIOTHYECKU (haKkTop
JlaGopatopHas pabota Ne 28
«BpIsBICHUE
npucnocoOneHni
OpPTaHU3MOB K BIIUSTHHIO
TeMIepaTypbl»
JlaGopatopHas pabota Ne 29
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHH U3
Pa3HbIX MECT OOUTAHUS»

Conep:xanue yueOHOro MaTepuasa:
TemnepaTtypa Kak 3KOJOTHUYECKUH (PaKTop.
[elictBue Temmneparypsl Ha OpraHU3MBI.
ITofikumoTepMHBIE W TOMOHOTEpPMHBIE
OpTaHH3MBI. OBpUTEPMHBIE u
CTEHOTEPMHBIE OpraHU3MEL. J[eMOHCTpauu
Tabmumpr u  cxembl:  «TemIoKpoBHBIE
YKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
XUBOTHBIE». OOopynoBaHue: repbdapuu U
KOJUIEKIIUU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOPO30YCTOMUYMBBIX  PACTCHHMM;  dydesa
ntull, ¥ 3Bepeil. JlaGoparopras pabota
«BrIsiBnEeHNE MPUCTIOCOOIEHUN OPTraHU3MOB
K BIUSHUIO TEMIIEPATYPhI»

BnaxxHocTh Kak 3KoJOrMYecKuil (QakTop.
[Ipucnocobienus pacTeHuit K
MOJIeP>KaHHIO BOJTHOTO OanaHca.
Knaccugukanus pacteHuid Mo OTHOIICHUIO
Kk Boge. llpucmocobneHnsi XKUBOTHBIX K
WM3MEHEHUIO BOJIHOTO pexuMa.
Hemonctpariun  Tabmuiel ©W  CXEMBI:
«PuU3N0JIOTHYECKHUE azantanuu
JKUBOTHBIX». OOOpyZoBaHHE: TepOapum
pacTeHui, OTHOCAIIMXCS K TUrpoduram,
KcepopuTam, Me30(UTaM, KOMHATHBIE

OK 01; OK 02;
OK 04; OK 07;

PackpsIBath copepxaHue TEPMUHOB U IIOHSTHIA:
TeMIepaTrypa, MONKWIOTepMHBIE (XOJIOTHOKPOBHEIE),
TOMONOTEPMHBIE (TETUTOKPOBHBIE) OPTaHU3MBIL,
aHabMo3, 3BPUTEPMHBIC OPTaHU3MBI, CTCHOTEPMHBIC
OpTraHU3MBI, TEPMOPETYJIAIUS. XapaKTepru30BaTh
JeHCTBHE TEMIIEPATYpbl HA OpraHU3MBbI. BBIABIATE
0COOEHHOCTH CTPOSHHS U KU3HEIEATEILHOCTH
MOWKHMIIOTEPMHBIX (XOJIOAHOKPOBHBIX) U
FOMOWOTEPMHBIX (TETIJIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOIUTH MPUMEPHI MTONKMIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) ¥ TOMOMOTEPMHBIX
(TETIOKPOBHBIX) JKUBOTHBIX. BBISBISATE 0COOCHHOCTH
CTPOEHUSI U )KU3HEAEATEIILHOCTH TEIJIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYMBBIX PACTEHUM.
[IpuBOIUTH MPUMEPHI TETUIOIIOONBBIX, 3MMOCTOMKHX,
MOPO30YCTOWYMBBIX pacTeHHH. [IpuBOANTE pUMEpPHI
IBPUTEPMHBIX U CTEHOTEPMHBIX OPTaHNU3MOB.
PackpsIBath copepxaHue TEPMUHOB U TOHSITHIA:
BII&KHOCTB, TUAPOQUTHL, TUTPOPUTHI, ME3ODUTHI,
KcepOo®UTHI, )KUBOTHBIE: BOJHBIE, TOJTYBOJHBIE,
Ha3eMHble. XapaKTepU30BaTh ACUCTBUE BIAKHOCTH
KaK 9KOJIOTHUeCcKOro (axkropa. BeIsBIATH
0COOEHHOCTH CTPOCHHS U KU3HENEATEIBHOCTH
pPacTeHNH pa3HbIX YKOJOTUIECKHUX IPYI 110
OTHOIIEHUIO K Boje. [IpuBOAUTE TpUMEpHI pacTeHU I
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pacTeHus AaHHbBIX Tpymnm. JlaGopaTopHas
pabora «AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHI U3 PAa3HBIX MECT OOUTAHUS

PAa3HBIX 3KOJIOTHMYCCKUX I'PYIII IO OTHOIICHHWIO K BOJC.
BEISBISATE aHATOMHYECKUE U (I)I/I?:I/IOJ'IOFI/I‘IGCKI/IC
HpI/ICHOCO6J'ICHI/I$I JKMBOTHBIX K HK3MCHCHHWIO BOJHOI'O
peKuMa. HpI/IBOILI/ITL IMPUMEPHI BOAHBIX, ITOJYBOAHBIX
1 Ha3€CMHBIX ) KUBOTHBIX

Tewma 7.5. Cpeasl oouTaHus
OpPraHu3MOB.

Tema 7.6. buonorndeckue
PUTMBI

Conep:xanue yueOHOro MaTepuasa:
Cpenpl oOWTaHWS OPraHU3MOB: BOJHAS,

Ha3€MHO-BO3/YILIHAs, MIOYBEHHaA,
rTyOuHHAs MOJIMTOYBEHHAS,
BHYTPHOPIaHU3MEHHASI.

OU3NKOXUMUYECKHE OCOOEHHOCTH  CpeJ
OOUTaHUS OPraHU3MOB.

[IpucnocoOnennss OpraHu3MOB K XU3HU B
pasHbIX cpenax. JemoHcTpanym Tabmuis! n
cxembl: «Cpenpl OOMTaHUST OpPraHU3MOBY.
OOopyz0oBaHHe: KOJUICKIIMH  YKHBOTHBIX,
O0OUTAIOMIUX B Pa3HBIX Cpeax
buonornueckne purmbel. BHemHue wu
BHyTpeHHHE  puUTMBL. ~ CyTOouHBIE W
roguyHele puTMbL.  [IprcrnocobieHHOCTh
OPraHU3MOB K CE30HHBIM HM3MEHEHMIM
ycioBuil xu3Hu. JlemoHcTpanuu TaOmuiibt
u cxeMbl: «buonoruueckue - pPUTMBD».
OGopynoBanue: repOapuu W KOJUICKIIMH
pacTeHWid W JKUBOTHBIX, 00JaJaroIIuX
YepTaMHu MPHUCITOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIIOBUM KU3HU

OK 01; OK 02;
OK 04; OK 07;

PackpeIBaTh cofepikanue TepMHUHA «cpelia OOUTaHUD.
XapakTepru3oBaTh OCOOEHHOCTH BOJHOMN, HA3eMHO-
BO3yITHOW, TOYBEHHOH, TITyOMHHO TTOATIOYBEHHON U
BHYTPHUOPTaHU3MEHHOM Cpesi 00UTaHuUs

CpaBHUBaTh (PU3UKO-XUMUYECKHE YCIOBHS Pa3HBIX
cpen oOutaHus. BeIsBIATE yepThl
NPUCTIOCOOIEHHOCTH OPraHU3MOB K OOUTaHHIO B
BOJIHOM, HA3€MHO-BO3/IyIIIHOM, TOYBEHHOM,
BHYTPHOPraHU3MEHHOM cpeaax oobutanus. [IpuBoants
MIPUMEPBI OPraHU3MOB, OOUTAIOIIMX B PA3HBIX Cpeaax
PackpeIBaTh cojieprkaHue MOHATHS «OUOJIOTHIECKHE
PUTMBI». XapaKTepu30BaTh OCOOCHHOCTH BHEIIHUX,
BHYTPEHHUX, CyTOUHBIX U TOIAUYHBIX OMOJIOTHIECKUX
put™MOB. IIpuBOIUTE IPUMEPHI IPOSIBICHUS
OHMOJIOTHYECKUX PUTMOB Y Pa3HBIX OPraHU3MOB.
BhISBIIATE YepThl IPUCTIOCOOICHHOCTH OPTaHU3MOB K
CE30HHBIM U3MCHCHUSM yCHOBI/Iﬁ skn3HA. ONMUCHIBATE
CC30HHBIC ABJICHUA B )KU3HU OPraHU3MOB,
pacnpocTpaHEHHBIX B CBOEW MECTHOCTH
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Tema 7.7. )KuzHnenusie
(GhopMBI OPTraHNU3MOB.
Tema 7.8.buornueckune
baxTopsl.

JXKuznennsie popmbl opranu3mos. [lonarue
0 Xu3HeHHOU (opme. JKuzHeHHBIE (DOPMBI
pacTeHuii: JIepeBbs, KYCTapHHUKH,
KyCTapHHYKH, MHOTOJICTHHE TPaBHI,
OJHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMEI
JKUBOTHBIX: THAPOOWOHTHI, TEOOMOHTEHI,
a’poOHOHTBI. OCOOCHHOCTH CTPOCHHUS H
obpaza xm3au. JemoncTpamun TaOauIsr u
cxeMbl: «OKu3HeHHBIE (QOPMBI PaCTEHUN»,
«KuzHeHHbIe dhopmbI JKUBOTHBIX).
OO0opyzaoBaHue: repOapud W KOJUICKIMH
pacTeHWd W JKUBOTHBIX  Pa3IUMYHBIX
XKHU3HEHHBIX (hopM

buornueckue (baxTopsI. Buner
OMOTHUYECKHX B3aUMOJICUCTBHIA:
KOHKYPCHIIUS, XUIHHYECTBO, CUMOMO3 |
ero Qopmel. [lapasutusm, Koomepamus,

MYTYaJi3M, KOMMEHCAITH3M
(KBapTHpaAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3aUMOJICUCTBHS

(Tonuueckue, dopuueckue, hadbpuuecKue).
3HaueHHe OMOTHYECKHUX B3aUMOILEUCTBUNA
JUISL CYIIECTBOBAHHUS OPTaHU3MOB B Cpejie
oOUTaAHMI. [lpuHIMDT  KOHKYPEHTHOI'O
uckimodyenns. JlemoHcrpanuu Tabmumsl u
CXeMbI: «DKOCHCTeMa IUPOKOIUCTBEHHOTO
jeca», «IKOCHCTEMa XBOHHOIO Jecay,

«emm MMUTAHUSY, «XHITHAYECTBOY,
«ITapazutuzmy, «KonkypeHuus»,
«CumOuno3y, «KomMeHcammu3my.

O6opynoBaHre: KOJUICKIIMA >KHUBOTHBIX,
YYaCTBYIOIIUX B PA3IAYHBIX OMOTHUYECKUX
B3aMMOJICHCTBUSX

OK 01; OK 02;
OK 04

PackpeiBath cofepikaHue MOHATHS «GKU3HEHHAS
(hopma oprann3ma. BEIIBIATE 0COOEHHOCTH
CTPOCHUS U )KU3HEACATENILHOCTH PACTCHUH pa3HbIX
*Ku3HeHHBIX popm. [IpuBOAUTE TPUMEPHI PaCTEHUI
Pa3HBIX KU3HCHHBIX (OpM. BEIIBIATE 0COOCHHOCTH
CTPOCHWS U )KU3HEIEATEIbHOCTH YKHBOTHBIX Pa3HBIX
)Ku3HEHHBIX popm. [IpuBOAUTE TPUMEPHI JKHBOTHBIX
Pa3HBIX JKU3HEHHBIX (OPM

PackpsiBath copepxaHue TEPMUHOB U MOHSITHI:
KOHKYpPCHIUA, XUITHUYCCTBO, [TAPA3UTU3M,
MYTyalIu3M, KOMMEHCAIN3M, HETPO(UIECKUE
B3aUMOJEUCTBUS. XapaKTepU30BaTh BUIIbI
OMOTHYECKHX B3auMOo/ieicTBHA. OOBACHAThH CYIIIHOCTh
KOHKYPCHIIUH, XUIITHNYCCTBA, [Tapa3uTU3Ma,
MyTyann3ma, KomMMeHcanu3Ma. [[puBoanuTs mpumMepsl
OpPTaHU3MOB, YYaCTBYIOIINX B OMOTHYECKUX
BSaHMOI[eﬁCTBHHX Pa3HBIX THUIIOB. OHeHI/IBaTL
3HaYeHNE OMOTUYECKUX B3aUMOJIEHCTBHM IS
CYIIIECTBOBaHUS OPTaHU3MOB B Cpejie OOUTaHMUSL.
OO00CHOBBIBATH JEHCTBUE MIPUHIIAIIA KOHKYPEHTHOTO
HNCKIIFOYCHUA
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Tema 8.1. Dkonoruueckue Conep:xaHue yueOHOro MaTepuasa: OK 01; OK 02; PackpeiBath coepKaHUE TOHSTHS «IIOMYJISILIHSD).
XapaKTEpUCTUKHU OKOoJIOTHYECKHE XapaKTEPUCTUKH OK 04 OuenuBaTh 3HaUEHUE HEOTHOPOJAHOCTH CPEIBI,
MONYJISAIIUA MO JISIINY. Homymnsus KaK (usnueckux 6apbepoB U 0coOEHHOCTEH ONOIOTHU
Onosroruueckas cHCcTeMa. Ponb BHJIOB B (OPMHUPOBAHHUHN MPOCTPAHCTBEHHOMN
HEOIHOPOIHOCTA  Cpelbl,  (DHU3MUYECKUX CTPYKTYpbI onyssiuuil. [IpuBoauTe npuMepbl
0apbepoB U OCOOCHHOCTEH OMOJIOTUY BUIOB MOMYJISIIIWHA PAa3HBIX BUJIOB PACTCHHUN M KHBOTHBIX.
B (OPMHUPOBAHHH  MPOCTPAHCTBEHHOMN XapakTepu30BaTh OCHOBHBIC IKOJIOTUIECKHE
CTPYKTYpBI Oy JIALIAH. OcHOBHBIE MOKAa3aTe Iy MOMYJISIIAN: YUCICHHOCTD, ITIOTHOCTD,
mokazaTteiqd  TOMYJSIIUA:  YHCICHHOCTS, BO3PACTHAS U MOJIOBAsI CTPYKTYpPa, POKIACMOCTb,
IUIOTHOCTh,  BO3pacTHas ¥ IOJOBas HPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALHSL.
CTPYKTYpa, POMKMAAEMOCTh, MPHPOCT, TEMII
pocra, CMEpTHOCT, MUTpaLus.
Hemonctpanun  Tabmuikl ©W = CXEMBI:
«JKONOTNIEeCKHe XapaKTePUCTUKU
MO JISIIIAN, «[IpocTpaHcTBeHHAs
CTpYKTypa TOMyisauuu», «Bo3pacTHbIe
MUpaMuabl DOITYJIAITUN
Tema 8.2. Jkosiornyeckas Conep:xanue yueOHOro MaTepuasa: OK 01; OK 02; PackpbIBaTh COJIEPIKAHUE TEPMUHOB U IIOHATHI:
CTPYKTYypa MOIYJISLIUH. OKOJIOTHYECKasi CTPYKTypa  TOIYJISIIHH. OK 04; OK 07; JUHAMUKA MOMYJISIIUH, ONOTHYECKUI TOTEHIH AT

JluHaMuKa MOy U €€
peryusanus

Orenka YHCIEHHOCTH MOTYJIALINH.
JuHamMuKa OOMyJMsIMMA W € Peryssiuus.
buoTnueckuii  nmoTeHUMAT — TOMYJIALIMH.
MonenupoBanue JUHAMHUKH — TIOMYJISIIUH.
KpuBble pocTa YHMCICHHOCTH MOIYJISIINU.
Kpusslie BBDKUBAHUSL. Perynsauus
YHCJICHHOCTH TOIMYJISIUN: POib (HaKTOPOB,
3aBUCSIIUX M HE 3aBUCALIUX OT MJIOTHOCTH.
Okostoruueckue crparernd BuaoB (r- u K-
crparerun). JlemoncTpammm Tabauier u

CXCMBI: <<CKOpOCTB 3aCCIICHUA
MOBCPXHOCTHU 3emim Ppa3IMYHbIMHA
OpraHu3sMaMmn»

TIOIYJISILIMHY, KPUBBIC BHIXKUBAHUS, (DaKTOPBI
CMEPTHOCTHU, EMKOCTB cpefibl. OOBSICHATH
3aKOHOMEPHOCTH Pa3MeIeHHs 0COOEH MOmyJIsAIiy Ha
3aHUMaeMoi Tepputopun. OIIEHUBAaTh OMOTHUECKUN
MOTECHIINAJ TTOMYJISIIUN pa3HBIX OPTaHU3MOB.
AHanu3upoBaTh KPUBBIE POCTA YUCIECHHOCTH
TIOIYJISILIMU ¥ KpUBbIe BehKUBaHUsL. OOOCHOBBIBATh
TIPUIHHBI CACPKUBAHUS OMOTHYECKOTO MMOTEHITHATA
pOCTa U IPUYUHBI BCIIBIIIEK POXKIAEMOCTH Y
OTJIENBHBIX OpraHnu3MoB. [lepeuncnsaTs GpakTopsl
CMEPTHOCTH, PETYIHUPYIOIIHE YUCICHHOCTh
NONYJISUUNA paCTeHUM U KUBOTHBIX. ONIUCHIBATH
9KOJIOTUYECKUE CTPATETUU BUIOB
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Tema 8.3. DkoJyioruyeckas [TonsiTue 06 3KOJIOrMYECKOW HUIIE BHJA. OK 01; OK 02; PackpsIBaTh coiepaxaHue TEPMUHOB U TTOHATHIA:
HUIIIA BUJIA MecroobuTanne. MHOTOMepHass MOJENb OK 04; OK 07; 9KOJIOTHYECKasl HUIIA, BUJI, apeall, THBA3H
JlaGopaTopHas pabota Ne 30 skonorudeckoit Humu J[x. M. XatunHcoHa. XapakTepu3oBaTb MHOTOMEPHYIO MOJIEIIb
«[IpUCIIOCOGICHHUS CeMSH Pa3mepsl AKOJIOTUYECKOU HUILIHU. akonorudeckoit Humu k. M. XatunHcona.
DACTEHHI K pacCeeHUIo» [ToTenmmanpHas u peai3oBaHHas HHLIM. IIpuBoaNTHL TPHMEpBI SKOMOTIECKHX HULI PasHBIX
Bun kak cumcrema momymanuid. Apeans BHJIOB PACTCHUM M KUBOTHBIX. BBISABJIATH OTINIHE
BUIIOB. BUnibl U WX KU3HEHHBIE CTPATETHU. 9KOJOTHYCCKOMN HUIIK BUA OT €r0 MECTOOOHUTAHUS.
OKOJIOTHYECKHE SKBUBAJICHTEHL. I'padmaeckn n300paxaTh MHOTOMEPHYIO MOJEITH
3aKOHOMEPHOCTH MOBEACHUS U MUTPALUA SKOJIOTUYECKON HUILHU ISl Pa3HBIX BUIOB. BBIBIATH
)KUBOTHBIX.  bHOJIOTHMYECKHEe  HMHBA3HHU MIPUYUHEI PA3IMIUN B pazMepax dKOJIOTHIECKOU HUIITH
Yy>KEPOJIHBIX  BHUJIOB. HemMoncTpanuu Y pa3HBIX BUIOB PACTEHUHN U )KUBOTHBIX.
Hoprper: [Ix. U. Xarunnacon. Tabmumsr u AHanuM3upoBaTh NPUUMHBI U MIOCIEICTBUS CMEHbI
cxeMbpl: «MoJelnb DKOJOTMYECKOM HUIIH IKOJIOTUYECKON HUIIHA
k. W. Xaruuncona». OO6opynoBaHHE:
repbapuu pacTeHui; KOJUTEKITHH
JKHBOTHBIX.
JlabopartopHas pabora «lIpucnocodnaeHus
CEMSTH PaCTeHHH K PACCEICHUIO»
Tema 9.1. CoobmiecTBO Conep:xanue yueOHOro Matepuasa: OK 01; OK 02; PackpsIBaTh CojiepKaHue TEPMUHOB U TIOHSITHIA:
OpPTaHU3MOB — OHOIIEHO3. Coo0riectBa opranu3mMoB. buorieHo3 u ero OK 04; OK 07; OuoIIeH03, OMoTOoI. XapakTepu30BaTh OMOICHO3 U €r0

Tema 9.2. Dkocucrema.

cTpykTypa. CBs3M MEXIy OpraHu3MaMu B
ouoneHoze. Jlemoncrpanmmu Tabmumel u
CXEMBI: «CtpykTypa OuoIeH03aY,
«IKOCUCTEMA TIMPOKOJIMCTBEHHOTO JIECA,
«DKocUCcTEMa XBOMHOTO JIeca

OxocucTtema Kak oTKpsITas cucrema (A.J[x.
Tencmn). DYHKINOHAIBHBIE O10KHN
OpPraHM3MOB B JKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTBI, penyleHTh. Tpoduueckue
ypoBHu. Tpoduueckue 1end U CETH.
AOuotuueckue 0JI0KH 3KocucTeM. 11ouBsI U
Wbl B 3KocucTeMax. KpyroBopor BemiecTs
M TOTOK DJHEPrUd B DKOCHCTEME.
Hemonctparun [loprpetsr: B. H. Cykaués,
A. JIx. Tencmu. TaOmuumbpl W CXEMEIL:
«DyHKITMOHANBHBIC TPYMIBI OPTaHU3MOB B
aKkocucTteMe», «KpyroBopor BeIecTB B
DKOCUCTEME, «llenn MUTaHHS

CTPYKTYPBI: BUIOBYIO, IPOCTPAHCTBEHHYIO,
TpOo(QUUIECKYIO.

[epeuncasTe ¥ TPUBOAUTH IPUMEPHI CBSI3EH MEXKITY
opraHuzMamy B OHMOLIEHO3e

PackpsIBaTh cosiepkaHue TEPMUHOB U TIOHSTHIA:
9KOCHCTEMA, MIPOYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI,
TpodHUECKHE YPOBHH, TpopruecKue (IUIIEeBbIe) ern
u cetd. Ha3pIBaTh CTPyKTYpHBIE KOMITOHEHTBI
9KOCHUCTEMBL. XapaKkTepu30BaTh QYHKINHU U
MIPUBOJIUTH IPUMEPHI OPraHU3MOB B 3KOCHUCTEME Ha
OCHOBE UMCIOIINXCS 3HAHUI O pacTeHUsIX, pubdax,
0aKTepusx U )KUBOTHBIX. ONHUCHIBATE KPYTOBOPOT
BEIIECTB U IOTOK SHEPTUH B sKocucTeMe. OObSICHITD
POJb OPraHU3MOB B OHOJIOTHYECKOM KPYyTrOBOPOTE
BEIIECTB U TIOTOKE 3HEPTUu. [IpUBOUTE IPUMEPHI
OpPraHU3MOB, 3aHUMAIOIINX PAa3HbIE YPOBHU
Tpodrueckux nmupamua. COCTaBIATh CXEMBI IEPEHOCA
BEIIIECTBA U DHEPTUHU B DKOCUCTeMaxX (1IN TUTaHU).
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(mactOuiHasi, JCTPUTHAS)».
O6opynoBanue:  repbapuul  pacTeHHI;
KOJUICKIIMM HACEKOMBIX; dydeia MTUI[ |
3BEpen

Tema 9.3. Dkojtornueckue
MTUPAMHU/TBI.

Tema 9.4. I3meHenus
COOO0ILIECTB — CYKLIECCUU

Conep:xanue yueOHOro MaTepuasa:
OcHOBHBIE  IIOKa3aTe€lId  3KOCHCTEMBI.
buomacca u mpoxykius. OKoJIOTHYECKHUE
MUpaMHUIBI Yucell, OMOMAacchl U SHEPIHH.
Hemonctparun  Tabmumsl W CXEMBI:
«JKoNoTHYecKass ~ NupamMuza  YHCe»,
«JKooruyeckas nHpamMua OHOMAcChIy,
«IKoIoTNYecKas NUpaMua SHEPTUI»
Hunamuka skocucreM. Karactpoduueckue
HIEPECTPOUKH. @nykTyanuu.
HanpasnenHble  3aKOHOMEpHBIE  CMEHBI
cooOmecTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCHM W WX TPUYUHBI.
AHTPOIIOTEHHBIE BO3JICHCTBHUS Ha
cykueccud.  KimmumakcHoe — CcOOOIIECTBO.
BuopasHoobpasue u monHoTa KpyroBopoTa
BEIIECTB —  OCHOBA  YCTOHYMBOCTH
cooO01IecTB.

HemoncTtparun  Tabmumsl W CXEMBI:
«O6pazoBanue  Oosotan, «IlepBuunas
cykmeccus», «BoccraHoBIieHHE Jieca 1mocie
oKapa

OK 01; OK 02;
OK 04; OK 07;

PackpsiBath copepxaHue TEPMUHOB U ITOHATHIM:
MIPOAYKIHS, OroMacca, SKOI0rnIecKas IupamMuaa.
XapakTepru30BaTh MPaBUIIa SKOJIOTUIECKUX MHPaMHUL
yrcen, buomaccel v S3Hepru. OOBSICHATH TPUIUHB
pas3yvnuuil B IPOAYKTUBHOCTH Y Pa3HbIX 3KOCUCTEM.
[IpuBoaUTH MpUMEPHI TPAKTHYECKOTO IPUMEHEHUS
MIPaBUJI 3KOJIOTHYECKUX nupamul. CpaBHUBATD
Oromaccy U MPOJYKIUIO SKOCHCTEM CYIIH U
MupoBoro okeana

PackpeiBath conepkaHue TEPMUHOB U IIOHATHI:
CYKIIeCCHsI, KIIMMAKCHOE COOOIIECTBO,
CYKIIECCHOHHBIN psifl. XapaKTepU30BaTh CyKLECCHH:
[IEpBUYHBIE U BTOPUYHBIE, IPUBOANTE UX MIPUMEPHI U
Ha3bIBaTh MPUYUHBI CMEHBI co001ecTB. CpaBHUBATH
BpPEMEHHBIE I KOPEHHBIE OMOTe0IIeHO3bI Ha
KOHKPETHBIX ITPUMepax CBOEH MECTHOCTH.
MozenupoBathb pe3yabTaThl IPOLECCa CMEHBI
OHOTeoIeH030B T0/T BIUSIHUEM aHTPOIIOTEHHOTO
¢dakTopa
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Tema 9.5. IIpupoubie IIpupoanble  3KOCHCTEMBI.  DKOCHCTEMBI OK 01; OK 02; PackpeiBath conep:kaHue TEPMUHOB U IIOHATHIN:

SKOCHCTEMEL. 03€p M peK. DKOCUCTEMBI MOPEH U OKEaHOB. OK 04; OK 07; | puTOmnaHKToH, 300IIAHKTOH, APYCHOCT.
JKocuCTeMBl  TYHAp, JIECOB,  CTEleH, XapakTepru3oBaTh NPUPOIHBIE IKOCHCTEMBI, UX
nycTeiHb.  Jemonctpanuun Tabmunsl  u OCHOBHBIE KOMIIOHEHTHI (Ha MMPUMEpPE 03epa, XBOHHOTO
CXEeMBI: «DKOCHUCTEMA IIMPOKOIMCTBEHHOTO U MTUPOKOIUCTBEHHOTO Jieca). OOBSICHATD TPUIHHBI
jmeca», «IDKOCHCTEMa XBOHMHOIO Jecay, pa3nuYHOI OroMacchl MPOLYLIEHTOB U KOHCYMEHTOB B
«Oxocucrema  o3zepa». Ob6opynoBaHuUe: MPUPOAHBIX 3KocucTeMax. COCTaBIATh MACTOUIIHBIC U
aKBapUyM Kak MOZENb  3KOCHCTEMBI. JETPUTHBIC LMY MUTaHUS IPUPOJHBIX IKOCUCTEM.
OKckypcust  «OKCKypCUsl B TUIUYHBIN IIpuBoaNTHE NpUMEPHI OPraHU3MOB, BXOISIINX B
OuoreoneHo3 (B  ayOpaBy, Oepe3HsIK, cocTaB (pUTOILTAHKTOHA, 300TUIAHKTOHA, OEHTOCA.
CIIbHUK, HA CYXOJOJBHBIN MM MMOMMEHHBIH OO0CHOBBIBATH POJIb IPYCHOCTH B JKU3HH HA3EMHBIX
JyT, 03ep0, OOIOTO)» skocucteM. CpaBHHBATH OHOMACCY M MPOTYKITHIO

BOJIHBIX U Ha3€MHBIX SKOCHUCTEM
Tema 9.6. Autponiorennsie | ConepixkaHue y4eGHOIro MaTepuasa: OK 01; OK 02; PackppiBath cofepkaHne TEPMUHOB U MIOHSTH:
DKOCHUCTEMBI AHTPOIIOTCHHBIC KOCUCTEMBI. OK 04; OK 07; arposKOCUCTEMa, arpoIeHo3, MOHOKYIIbTYpa.

(arpo3KOCHCTEMBI).

Tema 9.7.
YpOoskocucTeMBI.
OKOMOHUTOPHHT.
[IpakTuyeckas padora Ne 16
«M3y4yeHue u onucanue
ypOOIKOCUCTEMBDY.
JlaGopaTtopnast pabota Ne 31
«M3yuyenue paznoobpaszus
MEJIKUX TTOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX
IKOCHCTEMAX )

Arposkocuctema. ArpoueHo3. Pazmnuuns
MEX]y aHTPONOTEHHBIMH ¥ TPUPOIHBIMHU
skocucteMamu. JlemoncTparuu Tabmuis! u
CXEMBI: «ATPOIICHO3Y, «Kpyrosopor
BEIIECTB U MOTOK 3HEPTHH B arpolcHO3e».
O6opynoBanue: repbapuy KyJIbTYypHBIX W
TUKOPACTYIIMX  pacTeHWH.  DKCKypcHs
«DKCKypcusi B arposkocucreMy (Ha mose
WJTU B TETUTMYHOE XO3SHUCTBO)»

Ypboskocucrempl. OCHOBHBIE KOMITOHEHTBI
ypboakocuctem. [opoxackas ¢nopa wu
(dayna. CuHaHTpOTHM3amMs  TOPOJICKOM
¢aynsl. buonornueckoe M XO3SHCTBEHHOE

3HAYCHHUE arposKOCUCTEM u
ypOO3KOCHCTEM. 3aKOHOMEPHOCTH
(hopmupoBaHus OCHOBHBIX
B3aMMOJICHCTBUH OpraHu3MOB B

sKocucTeMax. Poib kackamgHoro agdexra u
BUIOBIIN(UKATOPOB (KIFOUEBBIX BHJIOB) B
(¢yHKIMOHMpPOBaHUU 3KocucTeM. llepeHoc
SHEPTUM M BELIECTB MEXIY CMEXKHBIMHU
9KOCHCTEMAaMH. YceToHunBOCTL
OpPTaHU3MOB, TONYJIALMN M DKOCHCTEM B

XapakTepru30BaTh OCHOBHBIE KOMIIOHEHTHI
arpoakocucTemMsl. [IpuBouTH NpuMepsl
arposkocucteM. CoCTapIATh LU TUTAHUS
arpoueHo3a. OG0CHOBBIBATH IPUUMHBI HU3KOU
YCTOMYMBOCTH arpo3kocucteM. CpaBHUBATh
arpo3KOCUCTEMBI U MTPUPOJIHBIE IKOCUCTEMBI.
XapakTepru3oBaTh PoJib YEJIOBEKA B COXPAHEHUH
YCTOWYMBOCTH arpo3KOCUCTEM

PackpsIBath copepxaHue TEPMUHOB U ITOHSATHIM:
ypOo3KOocucTEMa, CHHAHTPOIIN3ALHSL, TOPOJICKAs
¢opa, ropoackas ¢payHa, SKOMOHUTOPHHT.
XapakTepru30BaTh OCHOBHBIE KOMITOHEHTHI
ypOo3kocucTeM. OHCHIBaTh OMOIOTUYECKOE U
XO03AHCTBEHHOE 3HaueHne ypooskocucrem. [IpuBonuTs
MIPUMEPHI U OLIEHUBATh COCTOSHUE YPOOIKOCHCTEM
CBOEH MEeCTHOCTH. BBISBISATH 0COOEHHOCTH TOPOJICKOI
¢opsl u Gaynsl. CpaBHUBATH YPOOIKOCUCTEMBI U
MIPUPOJIHBIE SKOCUCTEMBI




YCIIOBUSAX €CTECTBCHHBIX M aHTPOIMOTECHHBIX
BO3IelicTBUA. MeXxaHu3MBI BO3JIEHCTBHUS

3arpsi3HEHUIM pa3HBIX THUIIOB Ha
CyOOpraHM3MeHHOM, OpPraHU3MEHHOM,
MOMYJISIITHOHHOM u 9KOCHCTEMHOM
YPOBHSIX, OCHOBBI 9KOJIOTHYECKOTO
HOPMHUPOBAHUS AHTPOIIOTEHHOT'O

BO3JEUCTBUsL. MeToA0a0russ MOHUTOPUHTA
€CTECTBEHHBIX u AHTPOIIOTEHHBIX
skocucteM. JlemoHcTpanuu Tabmuumbl U
cxembl:  «[Ipumepbl  ypOo3KOCHCTEMY.
[IpakTnueckas pabora «U3ydeHme w

OIHMcaHue yPOOIKOCHCTEMBDY.
JlaGoparopHas pabora «M3yueHwue
pa3HoobOpasus MEJTKHX MOYBEHHBIX

YJICHUCTOHOI'UX B Pa3HBIX SKOCHUCTEMAX»

Tema 10.1. buocdepa.
CtpyKTypa U cocTaB
6uochepsl

Conep:xanue yueOHOro MaTepuasa:
buocdepa — obOmeruianerapHas 00004Ka
3emJH, I/ie CyLIeCTBYET WK CyILeCTBOBaJa
J)KU3Hb.  Pa3BuUTHE  MNpEeACTaBICHUN O
ouocdepe B Tpynax 2. 3tocca. Yuenue B.U.
Bepnanckoro o  Ouocdepe. Obnactu
ouochepsl u e€ cocraB. JKuBoe BeElIECTBO
ouocdepsl u ero GpyHkiuu. JleMoHCTpaIu
Ioptpersr: B. U. Bepnaackwmii, O. 3rocc.
Tabmuuer u cxemsl: «['eocdeps 3emim»,
«DyHKIHMH )KUBOT'O BEILIECTBAY»

OK 01; OK 02;
OK 04; OK 07;

PackpsiBath conepxxaHue TEPMUHOB U ITOHSATHIM:
ouocdepa, )KMBOE BEIIECTBO, KOCHOE BEILECTRO,
OMOKOCHOE BEIECTBO, OMOr€HHOE BELIECTBO.
[puBonuThH HOPMYIMPOBKH OCHOBHBIX MOJIOKEHHUN
yuenus B. U. Bepuazckoro o 6uocdepe.
XapakTepru3oBaTh 0051acTi OMochepsl U UX COCTaB,
Ha3bIBaTh 00JIACTH PACIPOCTPAHEHUS JKUBOTO
BEIIECTBA B 000JI0YKAX 3eMITH U BBISBIATH PUUNHBI
€ro pa3Iu4Horo pacnpezaenenus. [lepeuncisaTs
(hyHKIMH )KUBOTO BemecTBa Onocdeps! (razosas,
OKHCITUTENEHO-BOCCTAHOBUTENBHAS,
KOHIICHTpAITMOHHAs, Onoxumudeckas). [IpuBonuTs
MIPUMEPBI TPe0OPa3yIOIIEro BO3ACHCTBHS KHUBOTO
BelecTBa Ha Onocdepy. AHATM3UPOBATH U OIICHUBATH
OMOJIOTHUECKYIO HH(DOPMAIIHIO O TII00ATBHBIX
9KOJIOTHUYECKHUX MpodiieMax Ouocgepsl, oIydaeMyro
U3 Pa3HBIX HCTOYHHUKOB.

OnenuBats Bkiaa B. M. Bepuanckoro, 3. 3rocca B
co3/1aHue yueHus o onochepe
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Tema 10.2. Conep:kanue y4yeOHOro MaTepuaJa: OK 01; OK 02; PackpbiBaTh CollcpyKaHUE TEPMUHOB U TTOHSTHIA
3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH CYyILIECTBOBAHUA OK ()4; OK 07 ; riobanpHas SKOCHCTEMa, JHHAMHIECKOE paBHOBECHE,
CYILIECTBOBAHUS OHOC(EPBL ouocdeppl. OcobeHHOCTH OMOChephl Kak KpPYrOBOPOTHI BEIIECTB, OMOTCOXUMHYECKUE ITHKIIBI.
KpyroBOpOTHI BELIECTB r700aTbHON SKOCHCTEMBI. JMHammudeckoe XapaKTepI/I?OBaTL 0coOeHHOCTH GHochephl Kak
paBHOBecre B Ouoctepe. KpyroBopors rI06anpHON IKOoCcHCTEMBI. OnpeensaTs (PyHKIIUI0
BEUICCTB M OHOTCOXUMHUYCCKHE IIUKIIbI ouocdepsl B obecriedeHn OHOTEHHOTO KPyTrOBOPOTa
(yrnmepona, azota). PUTMUYHOCTE SIBJICHHI B BEIIIECTB Ha IIaHeTe. XapaKTepHU30BaTh OCHOBHBIC
omochepe. Jlemoncrparuun Tabmuier u KpyTrOBOPOTHI: BOABI, yIiiepoaa, a3ota. CpaBHHBAThH
cxembl: «['eocthepnr 3emnm», «DyHKIMU 0COOCHHOCTH KPYTOBOPOTA Pa3IMYHBIX BEIIECTB.
KHUBOI'O BelecTBay, «Kpyrosopor asora B OneHuBaTh 3HaY€HUE KPYrOBOPOTA BELIECTB ML
mpupone», «KpyroBopor yrmepoma B cyliecTBOBaHUS U3HH Ha 3emie. OOBSICHATH POJb
npupoje», «Kpyrosopor kuciopoma B OpPTaHU3MOB B OMOJIOTHYECKOM KPYTOBOPOTE BEIIIECTB.
npupoie», «KpyroBopor BoJsl B IPUPOIE» BEISBIISATE TUHAMHUYECKOE PaBHOBECHE OHOCHEPHI.
IIpuBOAUTH MPUMEPHI PUTMUYHOCTH SIBJICHUH B
ouocdepe.
Tema 10.3. 30HaTBHOCTH Conep:xanue yueOHOro MaTrepuasa: OK 01; OK 02; PackpbIBaTh COIEPIKAHUE TEPMUHOB U IIOHATHM:
ouocdepsl. OCHOBHBIE 3oHanpHOCTH  Ouochepnl. Ilonsarue o OK 04; OK 07; OMOMBI, TYHJIpa, XBOMHBIE JIeca, CMEIIIAHHBIC JIeca,

OMOMBI CYIIIH.
YcroitunBocTs 61ochepsl

O6uome. OcHOBHBIE OHMOMBI CYIIW: TYHApA,
XBOWHBIE neca, CMeIlIaHHbIe U
HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHH, TPOMNYECKHUE JIECA, BBICOKOTOPBSI.
Knumar, pacTuTenbHbI U KUBOTHBIA MU
ouomoB cymm. CTpykTypa ©u QYHKIHS
JKUBBIX CHCTEM, OIIEHKa MX PECYypCHOTrO
moTeHnuana wu OuochepHpIx (QyHKIUH.
Hemonctpaniun  Tabmuiel ©W =~ CXEMBI:
«OcHOBHBIE OMOMBI CYILIN,
«KnnmaTnueckue nosica 3eminy,
«Tyngpa», «Taliray, «CMeUIaHHBIA JECH,
«lIupoxkonucTBeHHBIH  Jec», «Cremby,
«CaBanHa», «llycteiHs», «Tponndeckuit
nec». ObopyznoBanue: repbapun pacTeHHN
pa3HbIX OMOMOB; KOJUIEKIIUH KHBOTHBIX

[IMPOKOJUCTBEHHBIE JIeCa, CTEIH, CABAHHBI, TyCThIHH,
TPOMHMYECKHE Jieca, BRICOKOTOpbs. [1oka3biBaTh Ha
KapTe U XapaKTepHU30BaTh OCHOBHBIC OMOMBI CYIIIH.
CpaBHUBaTh OCOOEHHOCTH KJIMMATa, I10YB,
PACTUTENHLHOTO M )KUBOTHOT'O MHpa pa3HbIX OMOMOB
cymm 3eMid. BoISBISATE TPHUUHBI 30HATLHOCTH B
ounochepe
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Tema 11.1. Bo3neiicTBue

Conep:kanue yuyeOHOIro MaTepuaJa:

OK 01; OK 02;

PaCKpLIBaTL COACPI)KaHNEC TCPMHUHOB U MHOHSATHUH:

yesioBeka Ha Ouochepy DKOJIOTUYECKHE KPU3HUCHI U UX HPHYUHBI. OK 04; OK 07; | atMocepa, BelecTBa-3arPS3HATENH, TAPHUKOBbIIT
Bo3neiictBue uenoBeka Ha Ouocdepy. 3 deKT, «030HOBAs AbIPA», KKUCIOTHBIE JTOMKIN,
3arps3HeHne BO3AYIIHON cpeabl. Oxpana runpocdepa, 3BTpodUKaKsI BOJOEMOB, TIOUYBA, SPO3US
BO3IyXa. 3arps3HEHHE BOIHOW CpEJbl. [I0YB, IECTULUIbI, KOOI HIECKUN KPU3HUC.
OxpaHa BOIHBIX pecypcoB. Paspyienwue AHanMM3UPOBATh aHTPONIOTEHHBIE (PAKTOPHI
mouBbl. OxpaHa TMOYBEHHBIX pPECYpPCOB. BO3JIeiicTBHA Ha Ouocdepy (poib yeIoBeKa B
WsmeHenne  knmMmara.  JeMOHCTpamuu IIPUPOJIC) HA PA3HBIX dTalax Pa3BUTUS YEIOBEUECKOIO
Tabmuel  u  cxeMmbl:  «3arps3HeHHE oOmiecTBa. XapakTepu30BaTh TII00ANbBHEIE
aTMocdepsl», «3arpsizHeHre TUAPOchEpPhI», 9KOJIOTHUECKHE TPOOIEMBI; OCHOBHBIE UCTOUHUKH
«3arpsi3HeHue  MOoYBbDY, «llapHHUKOBBIN aTMOC(EPHBIX 3arpsSI3HCHUI; YKOJIOTUICCKHE
b dexT» po0JIeMbl, CBSI3aHHBIE C YBEJIIMUEHUEM TPAHCIIOPTa B
KPYITHBIX TOPOJIaX; 3BTPOMHUKAIINIO BOJTOEMOB;
MIOCTIE/ICTBUS 3arPA3HEHUS BOJI XMMUYECKUMHU
BEIIECTBAMM; BO3JICIICTBHE YETIOBEKA HA TOUYBEHHBIN
[TOKPOB. APryMEHTHUPOBATh 3HAUYCHHUE SKOIOTUIECKUX
3HAHUU B pEIIEHUH BONPOCA O MOAAEPKAHUU
ycroiunBocTH 6rochepsl
Tema 11.2.Autponorenroe | Conep:kaHue y4eGHOro MaTepuasa: OK 01; OK 02; PackpeiBath cofepkaHne TEPMUHOB U IOHSTHIA:
BO3J€EICTBUE HA AHTPOITOTEHHOE BO3JIeICTBYE Ha OK 04; OK 07; COKpaIeHre OMopa3HO00pa3usl, OXpaHa MPUPO/IbI,
PaCTUTEBHBINA ¥ KHUBOTHBII pacTuTeNnbHBIA U KUBOTHBIM Mup. OxpaHa 0c000 oxpaHsieMbie ipupoHbie Tepputopuu (OOIIT),
mup. OXpaHa IPHPOIBI pacTUTENILHOrO M YKMBOTHOTO  MHpA. 0OTaHWYECKUH cafl, 300JI0TUYECKUH MapK.
OCHOBHbIE TPUHIMIBI OXPaHBl TMPHPOJIBI. XapakTepr3oBaTh IJIAHETAPHYIO POJIb PACTEHUH U
Kpacupie xuurun. Ocobo oxpaHsSIeMbIC JKUBOTHBIX. [ [pMBONTE IPUMEPHI IPSIMOIO U
MPUPOIHBIE TEPPUTOPHUU (OOIIT). KOCBEHHOTO BO3JICHCTBHS YEJIOBEKA HA PACTUTEIBHBIN
Borannueckne caapl W 300JI0THYECKHE 1 )KUBOTHBIA MHP. XapaKTepHU30BaTh MPHUHLIUIIBI
mapku. [lemoHcTpanun TaOnuIbl U CXEMBI: «BcemMupHOl cTpaTeruu oxXpaHbl TPUPOIBI.
«Ocob60 OXpaHsieMble MPUPOIHBIC Iepeuncnsare ocobennoctu pasnuunabix OOIIT.
TEPPUTOPUIY. ObopynoBaHue: [IpuBoguts npumepsl OOIIT, pacnonokeHHBIX B
¢oTtorpadmm  OXpaHAEMBIX pACTEHHUH W CBOEH MEeCTHOCTH. J[oKa3bpIBaTh Ha pUMepax
xMBOTHBIX Kpacnoii kuuru PO, Kpacnoi OIIACHOCTb COKpAILeHHsI OMOJIOTHYECKOTO
KHUTH PErHOHA pasHooOpasus 3emnu. [IpuBoANTE MPUMEpPHI PENKUX U
MaJIOYHMCIEHHBIX BUJIOB PACTEHUH U JKUBOTHBIX CBOEH
MECTHOCTH, 3aHECEHHBIX B KpacHble KHUTH PErMOHOB
u KpacHyto kaury PO
Tewma 11.3. Pantmonansnoe Conep:xanue y4yeOHOro MaTepuaJa: OK 01; OK 02; PackpeiBath cofepkaHue TEPMUHOB U IOHSTHIA:
MPpUPOAOIOJIL30BAHUE U OcHOBHBIE IIPUHITUITBI YCTOHYHMBOTO OK 04; OK 07; paloHanbHOE MPUPOAONOIB30BaHNE, YyCTONUNBOE

pa3BUTHE, TPUPOJIHBIE PECYPCHI, IKOJTOTHIECKHH CIIE]T.
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YCTONYMBOE Pa3BUTHE

pa3BUTHSL  YEJIOBEUECTBA U  IPUPOJBIL.
PanmonansHOE  TPHUPOIOTONL30BAHHE |

COXpaHEeHHE OHMOJIOTHYECKOTO
pa3HooOpasus 3emu. OO6mue
3aKOHOMEPHOCTH rI100aIbHBIX

JKOJOTHYECKUX Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOI'0 KPHU3MCAa M €r0 BEPOSTHHIC

MIOCJIC/ICTBHSI. Pa3Burne METOJI0B
MOHHTOPHHTA pa3BHTHA OTIACHBIX
TEXHOT€HHBIX  mporieccoB.  CHCTEMHBIC
UCCIIEJOBaHUS nepexoa K
pecypcocOeperaroreit u
KOHKYPEHTOCIIOCOOHOH JHEPTeTHKE.
buonoruueckoe pa3HooOpasue u
Omopecypchl. Harmonansapie
nH(pOopMaMOHHbIE CHCTEMBI,

o0ecreynBarone JA0CTyNl K WHPOpPMaIUH
10 COCTOSHUIO OT/AGJNBHBIX BHUJIOB U
skocucTeM. OCHOBBI  IKOpEAOMIINTALNH
9KOCHCTEM M  CHOCO0OB  OOpBOBI €
OMOTIOBPEXKICHUAMHU. PexoHcTpykius
MOPCKHX ¥ Ha3€MHBIX 9KOCHCTEM.

XapakTepru30BaTh OCHOBHBIC PUHIIUIIBI YCTOHYHUBOTO
pa3BUTHS YeJIOBEYECTBA U MPUPOABL. OTIHCHIBATH
Heucdepnaemble 1 ncuepraeMble pUpOIHbIE
pecypchl, MOAYEPKUBasi OTHOCUTEIBHOCTD
HENCYEePIaeMOCTH IIPUPOIHBIX PECYPCOB;
XapaKTepH30BaTh MPOIECCH] NX BOSHUKHOBEHUS U
YCIIOBUS CPEIbl, MPUBOJISIIHUE K X (HOPMUPOBAHUIO.
PackpeiBath mpoOIIEMBI paiHOHATEHOTO
MIPUPOIOTIOIH30BAHMS U HAXOIUTH MYTH UX PEIICHUS

Koncynpranus )
IIpomexyrounas
aTTecrauus (3K3aMeH) 6
UTOIro

144
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3.YCJIOBUSA PEAJIMBALIUNA YYEBHOI'O ITPEJIMETA

3.1.Jlas1 peanu3anuM nmporpaMMbl y4eOHOr0 NmpeaMeTa J0JKHBI ObITH NMpPe1ycCMOTPEHbI
cleayllue clelualbHble NMOMEIIeHHs: peaau3alus MPOorpaMMbl JUCLUHUILIMHBL TpeOyeT
HaIM4Yus y4eOHOro KaOuHeTa: JIGKIIMOHHAS ayAUTOPHS

Ne | HaunmenoBanue o0opyaoBanus TexHu4eckoe ONucanue

| ClIeIII/IaJ'[I/IfiI/IpOBaHHaH Me0esIb U CHCTEMbI XpaHEeHUs

OcHoBHOe 000pyI0BaHUE

1. [Tapter TSt CTYJCHTOB st | OCHOBa - METAJUTMYECKUIT KapKac n3
obecrieueHHs I0CaJ0YHBIX MECT IO | KBaApaTHbBIX TpyO. CToNemHIIA IepeBSHHAS.
KOJIMYECTBY 00yJaromuxcst Ha croiike cTona UMEIOTCs KPIOUKH IS

nopTdeneii.

HoxK1 NMEIOT TUIaCTUKOBBIE 3arilyIUKH JJIs
IIPEAOTBPALEHUS [TPEXKAECBPEMEHHON ITOPYH
IIOJIOBOT'O ITOKPBITHS.

2. Crynbs yuenndeckue s odecrnieueHust | CTynn U3rOTOBIIEH Ha METaNIOKapKace U3
MOCAIOYHBIX MECT [0 KOJMYECTBY | TOHKOCTEHHBIX CTaJIbHBIX TPYO KBaIPATHOTO
00yJaroImuxcs ceueHus pazmepom 25x25x1,2 Mmm u
20x20x1,2 mM. Kon1ibl TpyO 3aKpbITHI
IUIACTUKOBBIMU 3ariylikamu. CusieHbs u
CIIMHKU CTYJIbEB BBIIIOJIHEHBI U3 00BEMHO-
(hopMOBaHHOM THYTOKJIEEHOU (DaHepbI
tonmuHor 9 Mmm. Dopma CHACHUI ¥ CITMHOK
CIOCOOCTBYET COXPAaHEHHUIO OCAHKHU.

3. Pabouwii cTon mpenogaBaTens Bemonnen u3 namuauposanHoit JICII 16 MM,
TOpIIBI 0OpamiieHbl kKanToM [1BX 2 mm.
[IpenHasHaveH sl 3aN0JIHEHUSA
JIOKYMEHTOB, TEXHUYECKHUX CPEACTB.
HMeroTCs BBIABUKHBIC SIIHKU.

4. Cryn npenonasarens Kapxkac cTysna cBapHOI METalNINYECKUH, €

34U THO-ACKOPATUBHBIM IOKPBITUEM

JlonotHUTeIbHOE 000pYy/I0BaHHE

1L

Il Texnnueckue cpeacraa

OcHoBHOe 000pynoBanune

1. MemnoBas gocka HacTtennast oqHORIEMEHTHAs, pa3Mep
150x100 cm. Ilpeana3znauena ajig nucbma
MEJIOM C BO3MOYKHOCTBIO CYXOTO M BJIaYKHOTO
CTUPAHUS U pa3MeIIeHUs HHPOPMAITUH C
MTOMOIIHIO MarHUTOB.

2. Kommbrotep [Mporieccop  Intel(R) Core(TM) i5-2310
CPU @ 2.90GHz 2.90 GHz
OneparusHas namate 4,00 I'b
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Kon ycrpoiictBa OFE24834-E074-
4DFD-A9D4-18D91E2D807B
Kox nponykra00330-80000-00000-AA387

3. [IpoekTop Jlns1 BBIBO/Ia BU3YaIbHOM MH(OPMALIHH
METOJIOM MPOCLUPOBAHUSI KAPTUHKU Ha
OOJIBIIIOM JKpaHe.

4. OkpaH [Tpoek1MOHHOE MOJIOTHO CO CHEIMATIbHBIM
MOKPBITUEM, YITYYIIAIOIIUM BUAUMOCTh
CBETOBOI'O [TOTOKA.

S. [kad-ceiid BBITSHKHON

6. Mukpockor

JlonmostHuTE/ILHOE 000PYI0BAHUE

1.

MHoro¢yHKIMOHATBHOE YCTPOMCTBO

MOV, 1uBeTHOCTh TeUaTH: YEpHO-Oenas,
TEXHOJIOTHS nevaTu: Ja3epHasl,
MaKCUMalbHBIA (opmar: A4, uHTEpdEiChH:
USB, USB, USB, USB, USB 2.0, CkopocTb
4/6 meuatu (A4): 20-29 cTp/MUH, KOJTHYECTBO
ctpanunl B Mecsan: 20000, ynkumum
KOMUPOBaHUE, CKAHUPOBaHHE.

111 JemoHcTpauoHHbIe Y4eOHO-HATJISIAHbIE 0CO0US

OcHoBHOe 000py/10BaHHe

HPGSGHTaHI/II/I 10 TCMaM:

- «CTpoeHue KIeTKu»

- «XUMHYECKasi OpraHu3alusl KIETKU»
- «MlHIMBHIyaIbHOE PA3BUTHEY

- «Pa3MHOXEeHHE»

- «3aKOHOMEPHOCTH HACJIEIOBAHUS
MIPU3HAKOBY

- «['eHernka u cenekuus»

- «['eneTuka yenoBeka»

- «['mobGanbHbIE YKOJIOTHIYECKUE TTPOOTIEMBI»
- «buocdepa u yenosex»

- «buoHuka»

CI/ITyaHI/IOHHLIe 3aga4uu I10 TCMaM:

-<<3aKOHOMepHOCTI/I HacCJICa0BaHUA
MMPU3HAKOB» - PCHICHUEC I'CHECTUYCCKUX 3a/1a4.
- «PemnieHue 2KOJIOTHYECKHUX 3adad».

Ponesbie urpel o temam:

- «CyacTnuBblii ciyyaii»
- «MHTEeIeKTYaTbHOE Ka3UHO
- «AYKIIMOH 3HaHUW»

Ta6J'II/ILH>I 10 TCMaM:

«CTpoeHue KIETKN

- «XMMHUYECKUM COCTaB KIICTKH
- «/lenenue xkieTok. MUTO3»

- «/lenenue xkieTok. MUTO3,

- «bunocuHTe3 OemKay

«becmonoe Pa3MHOKCHUECH
- «Cxema raMeTorcHesa
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- «HacneacTBEHHOCTh U U3BMEHUUBOCTDY

- «3akonsl Mengens. 3aKOHOMEPHOCTH
HACJIC0BAHUS IPU3HAKOBY

- «HacnenoBanue CBOMCTB KPOBW

- «CocraBiieHre POAOCIOBHBIX CXEM)

- «HacnencTBeHHbIE aHOMAJIMH YEIOBEKa)

- «bHOIIEHO3 MPECHOBOAHOIO BOJAOEMAY

- «buorenos 1yopaBb»

- «DKOJIOTHs Tapa3uToOBy

- «XpOMOCOMHBIE Ha0Opbl MOpPTpPETHas
XapaKTEPUCTUKAY

- «HacnencrBennbie 3a007€BaHNs YETTOBEKA»

Muxkponpenaparsl:

«KieTka KpOBH YCJIIOBCKaA»

<<OpraHOI/I,I[BI 1 BKIIIOYCHU S

- «Muro3 B paCTI/ITCHBHOﬁ U JKABOTHOM
KIJIICTKax»

- «IToJIOBBIE KIIETKI.

Buneopunbmsr:

- «['nobanpHple MPOOIEMBI UYEIOBEUECTBAY,
«['po3HBIE CWIIBI NIPUPOAB», «IKOJIOTHUS
yenoBekay, «CtpoeHue KiIeTku», «OOMeH
BELIECTB UM  IPEBpAIlEHHE  SHEPTrUn»,
«IxonbHas BUJICO-3HIUKIIONE AU,
«buonorus pacTeHUn», «buonorus
JKUBOTHBIX», «ATMOcepa W  MHUPOBOH
okean», <« Ku3Hb B  MOPO3WIBHHKEY,
«Benukue yyneca cBeTay.

MarHuTHbIE IHHAMHAYECKUE IOCOOuS:

- «MoHOruOpUHBIE CKpEIIMBAaHUS M €ro
LUTOJIOTUYECKUE OCHOBBI»

- «JlurubpuaHoe CKpeUIMBaHME M  €ro
LUTOJIOTUYECKUE OCHOBBI»

- «['eHeTHKA IPYIIT KPOBWY.

JlonoTHUTEIbHOE 000PY10BaHHE

1.
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3.2. UnopmannonHoe odecnevyeHne peaju3aluy NporpaMmMbl y4eOHOI0 mpeaMeTa:

1. Ins peanuzanuu mporpamMMmbl OMOIHOTEUHBIA (OHJ 00pa3oBaTENbHON OpraHu3aluu
UMeeT TIeYaTHble M JJIEKTPOHHBIE O00pa3oBaTelbHblE U HH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE /ISl MCIOJIB30BAHUS B 00pa30BaTEIbHOM IPOLIECCe, HE CTapule ISATH JIET C
MOMEHTA U3JIaHHSL.

2. PexomenmyeMple T€UaTHBIE W3JaHMS [0 peATM3ALUM  Y4eOHOro IpeaMera
IPE/ICTaBICHBI B METOIMYECKIX PEKOMEHIAIHMAX 110 OPTaHU3alUH 00yUYEeHHUSI.

3.2.1. OcHoBHELIE NeYaTHLIEC H3TAHUSA

1. YueOnuk «buonorus» Yrayonennsiii ypoBens [laceunuk B.B., Kamenckuii A.A., PyOios
A.A., {dIpocsemenue» 2022

3.2.2. JlonoJIHUTEIbHbIE eYaTHbIe U3IaHUSA
I''M. Mypra3un «3agaun u ynpaxHeHus 1o oomieit ouonoruu. [locooue as ygammuxcs 1X — X
kiaccoB». M., «l[Ipocsemenue» 2010r.; B.B. Ilaceunuk, I'.I". [lIBenos «buonorus. O6mas
ouosorus 10-11 xmaccer Pabouas TeTpanb»

3.2.3. OcHOBHbIE U JONOJTHHUTEIbHBIE JJIeKTPOHHbIE U31AHUSA

1. www.sbio.info (Bes 6uomnorus. CoBpeMeHHasi OMOJIOTHsI, CTaThH, HOBOCTH,
oubmumoreka). www.window.edu.ru (EquHoe okHO 1ocTyna K 00pa3oBaTelibHbIM
pecypcam MHTepHeTa 1o Ouonorun).

2. www.5ballov.ru/test (TecT myist aOUTYPUEHTOB 110 BCEMY HIKOJILHOMY KYPCY
ouostoruu). WWw.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAITMOHHBIC
BUKTOPHUHBI TI0 OMOJIOTUN — KOJIOTHUH Ha cepBepe BOpOHEKCKOTO YHHBEPCHUTETA).

3. www.biology.ru (buonorust B OTKpbITOM KOJUIemKe. CalT COACPIKUT SICKTPOHHBIN
yueOHuK 1o ouonoruu, On-line tectsr).

4. www.informika.ru (9neKTpoHHBIH yueOHUK, OOJBIION CITMCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buosorndeckast kKapruHa Mupa. Pasien KOMIbIOTEpHOTro yueOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM IrOCY/IapCTBEHHOM OTKPHITOM YHUBEPCHTETE).

5. www.nature.ok.ru (Penkue W wucyesamolEe KHBOTHbIe PoccMum — MPOEKT
Okonornyeckoro neurpa MI'Y um. M.B.JJomoHocoBa).

6. www.kozlenkoa.narod.ru ([yis Tex, KTO YYMTCSI caM M YYUT JAPYTHX; OYHO H

JTUCTAHIIMOHHO, OMOJIOTHH, XUMUH, IPYTHUM MIPEIMETaM).

www.schoolcity.by (brosorus B Bompocax u 0TBETax).

8. www.bril2002.narod.ru (buomorust s I1KONBHUKOB. KpaTkas, KOMIaKTHasi, HO
JOCTaTOYHO moapoOHas uHopManus 1o pazgenam: «OOmas  OUOJIOTHI,
«boranukay, «300m0rus», «UenoBek»).

~
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http://www.sbio.info/
http://www.window.edu.ru/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://www.schoolcity.by/
http://www.bril2002.narod.ru/
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