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PaGouas mporpamma yuebnoi muctmmiuabl OJ[.08 buonorus (yriayOiaeHHBIH
ypOBEHb) pa3paboTaHa B COOTBETCTBUU ¢ DenepanabHbIM TOCYJapCTBEHHBIM
oOpazoBarenbHbIM cTrangaptToMm (nanee — PI'OC) mo cHenuanbHOCTU CPEIHEro
npodeccuonansHoro oopazoanus (ganee - CIIO) 49.02.01 duszuyeckas KynbTypa,
YTBEPKAEHHOTO MpUKa3zoM Munucrepcrsa npocernieHuss PO or 11 Hos0ps 2022 r. N
968, ®I'OC cpennero o0miero o00pa3oBaHMs, YTBEPKIACHHOTO MPHUKA30M
MunucrepctBa oo6pazoBanus U Hayku P® ot 17.05.2012 r. Ne 413 (c u3MEHEHUAMHU U
JOTIOJTHEHUSIMA) W TPUMEPHON TporpamMmoi oO0Imeo0pa3oBaTeaIbHON  yUeOHOM
mucIuIUInHBL «brosorusy 11 mpodecCuoHaATBHBIX 00pa30BaTEIBHBIX OpPTraHU3aIlNiH,
YTBEpKIEHHOW Ha 3acegaHuu CoBeTa MO OLEHKE COJIEpKaHUs M KadecTBa
OpPUMEpPHBIX pabouyux mporpaMM OO0IIe0O0pa3oBaTEIbHOIO M COIHUAIBHO -
T'YMaHUTAPHOTO IHUKJIOB cpefaHero mnpodeccuoHanbHoro odpaszopanus IIpotokos No
14 ot «30» HOs10ps1 2022.

Pazpabotuuk: CypaeBa A.B. - mnpenojaBaTenb BBICHICH KBaTU(PUKAITMOHHOM
kareropuu [IIIK CI'TY umenu ['arapuna FO.A.
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1. IACMIOPT PABOYE ITPOr'PAMMBI YYEBHOW
JTACIHATIIIVHBI OJ1. 08 BUOJIOTHS (YTJIYBJIEHHBII
YPOBEHD)

1.1. O6sa1acTb NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamma y4eOHOW MWCIMIUIMHBI SIBISETCS YacThIO MPOTPAMMBI
MOATOTOBKM crenuanuctoB cpeanero 3seHa (nanee [I11C3) B coorBercTBUU ¢ PI'OC
CIIO no cnenuansaoctu 49.02.01 ®usnyeckas KyabTypa.

1.2. Mecto yyeOHoM qucuuniinnbl B cTpykrype IIIICC3:
VYuebHasg aucHMIUIMHA BXOAUT B ooOmieoOpaszoBaTenbHblil 1ukia [ITICC3 u
U3y4aeTcs Ha YIIIyOJICHHOM YPOBHE.
1.3. Illesin 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHMS YUeOHOI TUCIUIINHBI:

B pesynabTaTe OCBOEHMS Y4ye€OHON AMCHMIUIMHBI OOYyYaroUIUiCs JOJIKEH
JTOCTHAYb CICAYIOIINE PE3YIbTATHI:

JIUYHOCMHbIE:

- OCO3HaHUE 00YYaAIOIIMMUCS POCCUUCKON TPaXKIaHCKON UACHTUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

- HAUIMYKME MOTHBALIUU K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPABICHHOE PAa3BUTUE BHYTPCHHEW MMO3WLHMM JUYHOCTA HA OCHOBE
JIYXOBHO-HPABCTBEHHBIX LICHHOCTEH HApOJ0B Poccuiickoii denepannu,
UCTOPUYECKUX M HAIMOHAJIBHO-KYJIBTYPHBIX TpPAIUIUi, (OPMUPOBAHUE CHUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTHUKOPPYHLHUOHHOTO
MHUPOBO33PEHUS, TPABOCO3HAHMSI, IKOJOTUYECKON KYJIbTYPhl, CHOCOOHOCTH CTaBUTH
L€ U CTPOUTH KU3HEHHBIE IJIAHbI;

- chOpPMHPOBAHHOCTh YYBCTBA TOPJOCTH U YBAXEHUS K HWCTOPUH W
JOCTUKEHUSM OTCUECTBEHHOM OMOJIOTUYECKOW HAyKHW; MPEICTABICHUS O 1ETOCTHOM
€CTECTBEHHO-HAYYHOM KapTUHE MUPA;

- MOHMMAHHUE B3aMMOCBS3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK, HX
BIIUSIHMASIT HA  OKPYXKAIOWIYIO  CpeAy, DKOHOMHUYECKYI), TEXHOJIOTHUYECKYIO,
COIIMAJILHYIO Y 3TUYECKYIO C(hephl AeATEILHOCTH YEJIOBEKA;

- CIIOCOOHOCTh MCMOJIb30BaTh 3HAHUS O COBPEMEHHOUW €CTECTBEHHO-HAYYHOU
KapTUHE Mupa B oOpa3oBaTelbHOM U TPOPECCUOHATLHOU JEATEIIbHOCTH;
BO3MOXXHOCTH HWH(MOPMAITMOHHONW Cpefbl it  o0OecreueHus MPOTyKTUBHOTO
caMmo00pa30oBaHus;

- BJQJICHUE KYyJbTYpOHl MBIIIJICHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAIU3Y,
BOCIIPHUATHIO MHGOPMAIMK B O0JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IEIH U
BBIOOPY MyTeH €€ NOCTHKEHUS B Tpo(ecCHOHaNBbHOM cdepe;

-CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JCSATEIHHOCTH COBPEMEHHBIMHU
NPUHIIMIIAMU ~ TOJIGPAHTHOCTH, JUAJIOTa W  COTPYJHUYECTBA; TOTOBHOCTh K
B3aUMOJICHCTBUIO C KOJIJIeraMu, paboTe B KOJJICKTHBE;

- TOTOBHOCTh HCHOJIb30BAaThb OCHOBHBIE METOJBI 3aIUTBl OT BO3MOYHBIX
MOCJICICTBUIN aBapuii, KaTacTpod, CTUXUUHBIX OCICTBUK;



- obOmaganue HaBblKaMH Oe€30MacHOM paboOThl BO BpEMs MPOEKTHO-
UCCIIENOBATENbCKOM M HOKCHEPUMEHTAJIbHON JEATEIIbHOCTH, IMPHU HCIOJIb30BAHUU
71a00paTOPHOTO 00OPYAOBAHNS,

- CIMOCOOHOCTh HCIIOJIb30BaTh NPUOOpPETEHHBbIE 3HAHUS W YMEHHS B
NPAKTUYECKON JESITEIbHOCTH U TIOBCEAHEBHOM JKM3HU IS COOJIIOACHUS MEp
npo(UIAKTUKN OTPABICHUN, BUPYCHBIX M IPYTUX 3a00J€BaHU, CTPECCOB, BPEIHBIX
NPUBBIUEK (KYpEHUsl, AIKOTOIM3Ma, HAPKOMaHWH); MPaBUII TOBEACHUS B IPUPOAHON
cpene;

- TOTOBHOCTh K OKa3aHUIO MEPBOM IMOMOILM IMPH TpaBMax, MPOCTYAHBIX M
ApyTUX 3a00JeBaHUSIX, OTPABICHUSIX MHUIIEBHIMU MPOIYKTAMHU;

Memanpeomemnule:

- OCBOEHHBIE OOYYAIOIIMMHUCS MEKIIPEAMETHBIE MOHATUS M YHUBEpCAJIbHBIC
y4eOHBIC 1eUCTBUS (PEryIATUBHBIE, TO3HABATEIbHBIE, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH UX UCIOJIb30BaHMS B ITO3HABATEIILHON U COIIMAIILHON MTPAKTUKE,
TOTOBHOCTh K CaMOCTOSTEJIbHOM YIUIAHUPOBAHUIO U OCYIIECTBIICHUIO Yy4eOHOU
JESTEIbHOCTH, OpraHu3aluyd Y4eOHOTO COTPYAHHMYECTBA C IEJarorH4ecKUMHU
pabOTHUKAMU U CBEPCTHUKAMM, K YYacTHUIO B TOCTPOCHHHM WHAUBUIYaTbHOM
o0pa30BaTeNbHON TPACKTOPHH;

- OBJIAJICHME HAaBBIKAMU  Y4EOHO-UCCIIEIOBATENHCKOM, MPOCKTHOM U
COLIMAJIBHOM J€SATENBHOCTH;

- OCO3HAHHME COLMAIBHON 3HAYMMOCTU CBOEH MPOQPEeCcCUun/CrelnanbHOCTH,
o0JaaHre MOTHUBAIMEN K OCYIIECTBICHUIO MPOPECCUOHAIBHON A TENbHOCTH;

-MOBBIIIEHUE  MHTEIUJIEKTYaJlbHOTO  YpPOBHA B  MpPOLECCE  M3YYECHHS
OMOJIOTUYECKUX SABJICHHUM; BBIIAIOMIMXCA JIOCTHKEHU OWOJOTrMH, BOUIEAIIUX B
0OIIEYeIOBEYECKYIO KYJIBTYPY; CIOXHBIX W TMPOTUBOPEYMBBIX NYTEH pa3BUTHUSA
COBPEMEHHBIX HAYYHBIX B3IJIS0B, UAEH, TEOpUN, KOHIIENIUH, TUIOTE3 (O CYHIHOCTH
U TIPOUCXOKJICHUU JKU3HU, YEJIOBEKa) B X0Jie paboThl C pa3NTUYHBIMU UCTOYHUKAMHU
uHbopMaIny;

- CIIOCOOHOCTh OPTraHU30BBIBATH COTPYIHUYECTBO €JMHOMBIIIJICHHUKOB, B TOM
YUCJIE€ C WCIOJIb30BAHUEM COBPEMEHHBIX WH(HOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

- CIIOCOOHOCTH TOHWUMATH TMPHUHIUIBI YCTOWYMBOCTH M MPOAYKTHBHOCTH
KUBOW TPUPOJIBI, TyTH €€ W3MEHEHUs TOJl BIMSHUEM aHTPOMOTEHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaju3y TIJ00aJbHBIX 53KOJIOTMYECKUX MpodieMm,
BOIIPOCOB COCTOSIHMSI OKpYXalolled cpeabl W PalMOHAIBHOIO HCIOJIb30BaHUS
IPUPOAHBIX PECYPCOB;

-yMeHHE OOOCHOBBIBATbH MECTO U pOJIb OHUOJOTMYECKUX 3HAHUM B
MPAKTUYECKON JIEATENBHOCTH JIFOJIEW, PAa3BUTUM COBPEMEHHBIX TEXHOJIOTHN;
ONpENENsATh KUBbIe OOBEKTHI B MPUPOJIC; TPOBOJUTH HAOIIOIEHUS 32 SKOCUCTEMaMU
C ILIEJIbI0 MX OMHUCAHUSA U BBISIBICHUS €CTECTBEHHBIX U AHTPOIOTE€HHBIX U3MEHEHUI;
HaxXOJIUTh U aHAJM3UPOBATH HHGOPMAITHIO O KUBBIX O0OBEKTAX;

- CHOCOOHOCTh MPHUMEHSTh OMOJOTHMUYECKHE M HKOJIOTMYECKUE 3HAHWS IJis
aHaJIM3a MPUKJIAJIHBIX TPOOJIEM X03SMCTBEHHOM IeATEIbHOCTH;



- CIOCOOHOCTh K  CAMOCTOATEIBHOMY  TPOBEACHHUIO  HCCIEAOBAHUH,
MIOCTAHOBKE €CTECTBEHHO-HAYYHOTO HKCIEPUMEHTA, VCIIOJIb30BaHUIO
UH(OPMAITMOHHBIX TEXHOJIOTHH /JIs PEIICHUs] HAYYHBIX U IPOo(eCcCUOHAIbHBIX 3a/1ay;

-CIIOCOOHOCTh K OIIEHKE JTUYECKUX AaCHEeKTOB HEKOTOPBIX HCCIEAOBaHUI B
o0nacTu OMOTEXHOJIOTUU (KIIOHUPOBAHKE, HCKYCCTBEHHOE OTUIOOTBOPEHUE);

Ilpeomemnmnuie (y2inyodieHHblil ypo6eHs):

1) chopMHPOBAaHHOCTh 3HAHWUM O MECTe M pPOJU OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUN COBPEMEHHOHN €CTECTBEHHOHAYYHOU KapTHHBI
MHpa, B MO3HAHUM 3aKOHOB MPHUPOJIBI U PEIICHUU >KU3HEHHO BAXKHBIX COIMATIBHO-
TUYECKUX, IKOHOMHYECKHUX, DKOJIOTHUYECKHX MPOOJIEM YeIOBEYECTBA, a TaKKe B
pPEIICHNN BOMPOCOB PAlMOHAIBHOTO TMPUPOIOIOIB30BaHUS; B  (HOPMUPOBAHUH
LIEHHOCTHOT'O OTHOILIEHUS K MPUPOAE, OOLIECTBY, YEIOBEKY; O BKJIAJE POCCUICKUX U
3apyOeKHBIX YUEHBIX - OMOJIOrOB B pa3BUTHE OMOJIOTHH;

2) yMeHue BIaJeTh CUCTEMOM OMOJIOTMUECKUX 3HAHUH, KOTOpask BKIIIOYAECT:
OCHOBOIIOJIAraI0IIKe OUOJIOTHYECKUE TEPMUHBI M TOHATHS (KU3Hb, KJIETKA, TKaHb,
opraH, OpraHusMm, BUJI, MOMYJISIMS, SKOCUCTeMa, OUOIIeH03, Ouochepa; MeTaboIn3M,
rOMeOoCTa3, KIETOYHbIH HMMYHHUTET, OuWocuHTE3  Oeika, OHOIOJHUMEpHI,
IUCKPETHOCTb,  CaMOPETYJSILUS,,  CaMOBOCIPOM3BEACHUE,  HACIEICTBEHHOCTD,
U3MEHUYUBOCTh, IHEPro3aBUCHUMOCTb, POCT U pa3BUTHE); OMOJIOTUYECKUE TEOPHUHU:
xierouyHas Tteopus T. IllBamna, M. Ilnennena, P. BupxoBa; KIOHAIBHO-
cenektuBHoro mMmmynurera II. Opnux, M.M. MeunukoBa, XpOMOCOMHAasl TEOpHUs
HacineacTBeHHOCTH 1. Moprana, 3akoH 3apoasimieBoro cxojacrsa K. bapa,
sBOJIIOIIMOHHAsT Teopusi Y. JlapBHWHA, CHUHTETHYECKash TEOPHUS DBOJIIOIUU, TEOPUS
autporniorene3a Y. JlapBuna; Teopusi 6uoreoneno3a B.H. Cykauéra; yuenuss H.U.
BasunoBa - o LlenTpax MHOroo0Opasusi U1 MPOUCXOXKIEHUS KYyJbTYPHBIX PacTEHUH,
A.H. CeBepuoBa - 0 myTsix W HampaslieHUsix sBomonuu, B.M. Bepraackoro - o
ouocdepe;

3aKOHBI (€MHOOOpa3usi TOTOMKOB TIEPBOTO TOKOJICHHS, PaCIICIICHUS
PU3HAKOB, HE3aBUCHUMOrO HacjieAoBaHUs Mpu3HakoB ['. Mennens, CUEIUIEHHOTO
HAclIeJOBaHUsS MPHU3HAKOB W HapylleHus cuerieHuss reHoB 1. Moprana;
FOMOJIOTUYECKUX PSANOB B HACIEACTBEHHOM wu3MeHunBoctH H.M. Basuiona,
reHeTudeckoro paBHoBecus JIx. Xapau u B. BaiinOGepra; 3apobIieBoro cxoJicTaa
K. Bapa, 6uorenerndeckoro 3akona 3. ['ekkens, . Mromiepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaBwia (Muaumyma FO. JluOuxa, sKOJOTHMYECKON MUpaMHIbl YUCe, OMOMAacChl U
SHEPTUHN);

runote3bl (koanepBatHoi A.M. Onapuna, nmepBuuHoro OynboHa JIx. XomzeiiHa,
mukpochep C. Doxkca, pudbosuma T. Uek);

3) BiaieHUE CUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJAaX HAYyYHOTO MO3HAHUS,
HCIIOJIB3YEMBIX B OMOJOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M IKOCHCTEM
(ommcanue, wW3MEpEHHE, IPOBEICHHE HAONIOACHUI); CIIOCO0AMH BBISBICHUS M
OIIEHKH aHTPOIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

4) yMeHUe BBIIEIATh CYyLIECTBEHHBIE IPU3HAKHU:

CTPOCHHUSI BHUPYCOB, KJIETOK TMPOKAPUOT U DYKAPUOT; OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUI0B, OMOT€0IIEHO30B, SKOCUCTEM U OHochephl;
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CTPOCHHUS OPTaHOB M CHUCTEM OPTaHOB PACTEHHH, KUBOTHBIX, YEJIOBEKA; MPOIIECCOB
KU3ZHEACATEIPHOCTH, TPOTEKAIOIIMX B OpraHu3Max pacTeHHM, J>XUBOTHBIX U
YyejoBeKa;  OMOJIOTHMYECKHUX  MPOIeCCOB: OOMEHa  BemiecTB  (MeTaboJiu3M),
uHpopMaMu W TpeBpallleHus  JHEPruM, OpOKeHHUs, aBTOTPOHOrO M
reTepoTpoHOro TUMOB THUTaHMS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, Meio3a,
raMeToreHesa, SMOpPHOTeHe3a, IOCTAIMOPHOHAIBLHOTO Pa3BUTHS, Pa3MHOXKCHUS,
WHIVMBHUIYaJIbHOTO pPa3BUTHUS OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBHUS TEHOB,
reTepO3nca; NCUCTBUM UCKYCCTBEHHOTO O0TOOpA, CTAOMIM3UPYIOMIETO, JBIKYIIETO H
Pa3pbIBAIOLIETO0 €CTECTBEHHOIO0 OTOOpa; ajjIonaTpUUYEeCKOr0 W CUMIIATPUYECKOTO
BHU1I000pa30BaHUSI, BIMSHUS JBIDKYIIMX CHJI ABOJIOIUK HAa TEHO(OHI MOMYJISAIINH;
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpefie OOWTaHWs, YepPeIOBaHMS HAMpPaBICHUN
ABOJTIOITMH; KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUHU B IKOCUCTEMAX;

5) yMmMeHuEe yCTaHAaBJIMBATh B3aMMOCBSI3H MEXKIY CTPOCHHUEM M (YHKIIASIMH:
OpPraHoOMJI0B, KJIETOK Pa3HbIX TKaHEH, OpraHaMh M CUCTEMaMH OPTraHOB Y PacTCHHH,
KUBOTHBIX W YEJIOBEKa,; MEXKOY dTalmaMud OOMEHa BEIIECTB; dTallaMH KJIETOYHOTO
IIMKJIa ¥ JKW3HEHHBIX IIUKJIOB OPraHU3MOB; AdTallaMH AMOPHOHAIBHOTO Pa3BUTHS,
TEHOTUIIOM U (eHOTUIIOM, (DEHOTHUIIOM U (paKTopaMu cpeibl 0OUTaHHMS; IIpolieccaMu
ABOJIIONMH; JBIKYIIMMH CHJIAMH aHTPOIIOT€HE3a; KOMIIOHCHTaMH Pa3IMYHBIX
AKOCHCTEM U IIPUCIIOCOOJICHUAMU K HUM OPTaHU3MOB;

6) YMEHHE BBISBIIATh OTJUYUTEIbHBIC IPU3HAKN KUBBIX CUCTEM, B TOM YHCIIC
rpu0OB, pPacCTEHUH, KUBOTHBIX M YEJIOBEKa; MPHUCIOCOOJICHHOCTh BHJOB K Cpeiec
oOnTaHus, aOMOTUYECKUX M OMOTHYECKHUX KOMITOHECHTOB YKOCHCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOINNECTBaX, AHTPONOTCHHBIX W3MCHEHHH B JKOCHUCTEMax CBOESH
MECTHOCTH;

7) YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE AapPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO W CHMBOJIUKY JIJISi JTOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHUYCCKUX TPYIIT, B3aUMOCBSI3U OPTaHU3MOB M CpeAbl OOMTaHUS; SAUHCTBA
YeJIOBEUYCCKMX pac; HEOOXOJAMMOCTH 370pOBOro 00pa3a JKH3HH, COXPAaHCHHS
pasHooOpasusi BUIOB M DKOCHCTEM, KaK YCJIOBHS COCYIIECTBOBAHHS NPUPOABI U
YeJIOBECUECTBA;

8) yMeHue peliath MOMCKOBBIE OMOJIOTHYSCKHE 3aJ]1a4i; BBISBIISATH MPUYUHHO-
CICACTBEHHBIC CBS3M MEXIY HMCCICAYEMBIMH OHOJIOTHYCCKUMH OOBEKTAMH,
MPOIIECCAMU U SIBJICHUSIMU; JIeJaTh BHIBOJBI M IPOTHO3bI HA OCHOBAHUY MOTYYEHHBIX
pe3yJIbTaTOoB;

9) ymeHHe BBIIBHUTATh THUIIOTE3bI, TMPOBEPATH HX OKCIICPUMCHTAILHBIMU
cpenctBamu, (GOpMyIUpys I1IeJb HCCIICOBAHUSA, AaHAIM3UPOBATH IOJYYCHHBIC
PE3yNbTaTHI U JACNIaTh BHIBOIBL;

10) npuHMMaTh y4acTHe B HAYYHO-UCCIIEI0BATEIbCKOM paboTe mo OMoJIoruw,
9KOJOTUU M MEIWIIMHE, MPOBOJMMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB H
MyOJIMYHO MPECTABIATh MOTYYEHHBIE PE3yJbTaThl HA YUCHHUECKUX KOH(PEPESHITUSIX
Pa3HOTO YPOBHS,

11) ymeHue oueHMBaTh STUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICIOBAHUI B
obmacTi  OMOTEXHOJOTMHM W  TEHETUYECKUX  TEXHOJIOTHH  (KIIOHUPOBAaHHME,
MCKYCCTBEHHOE OILIOJIOTBOPEHHE, HAINPABICHHOE W3MEHEHHWE T€HOMAa W CO3/IaHHE
TPAHCTEHHBIX OPTAHU3MOB);



12) yMeHue MOTHBUPOBATH CBOWM BBIOOp Oyaymied mpodeccuoHaTbHOMI
NEesTeIbHOCTH B 00JacTH OWOJOTMHU, MEIUIMHBI, OMOTEXHOJOTUH, ICUXOJIOTHH,
AKOJIOTUHU, BETEPUHAPHUM, CEJIbCKOTO XO3SICTBA, NHIIEBON MNPOMBIILICHHOCTH;
yrayOmsTh TO3HABATENIbHBIA WHTEPEC, HANpaBICHHbIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJDKEHHE OMOJOTUYECKOTO OO0pa3oBaHUS B
YUPEKACHUSIX CPEIHET0 MPO(PECCHOHATBEHOTO U BBICIIETO 00pa30BaHUs.

Ilpogpeccuonanvnan nanpagiennocmsy yueoHou oucuyunaunvl «buonozusny
mpearnoyiaraeT  IeJICHANPaBICHHOE  MPUMEHEHHWE  TEJarorMuecKux  CPE/CTB,
o0ecIreunBalINX HE TOJIBKO (opMUpoBaHUE y OOYYArONIMXCS 3HAHWMA, YMCHHA,
HABBIKOB 10 Y4eOHOM AMCUUIUIMHE, HO ¥ Pa3BUTHE MHTepeca K JaHHOU mpodeccuu
WIA CIEUUAIbHOCTH, IICHHOCTHOE OTHOIIEHHE, MPO(PECCHOHANBHBIX KadyecTB
JUYHOCTU OYyIIEro CeuaincTa.

1.4. Kosin4yecTBO 4acO0B HA OCBOCHHME NNPOTrPAMMBI Y4eOHOM AMCUMILIMHBI:
O6neMm OII 140 gacoB, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaronierocsi 122 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1. O0beM yueOHOM TUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl
(B.1.4. mpo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0beM yacoB

O6bem OI1 140
[IpomexxyTouHas arrectrarus 12
O0s13aTes1bHAs AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 122
B TOM YHUCIJIE:

JIEKIUH, YPOKHU 74
U3 HUX NpOoGecCUOHATILHO-OPUEHMUPOBAHHOE COOEPHCAHUE 8
MIPAKTUYECKHE 3aHITHSI 34
U3 HUX NpOopecCcUOHAIbHO-0PUEHMUPOBAHHOE COOEPHCAHUE 14
1ab0paToOpHbIC 3aHATHUS 14
U3 HUX NpodecCuoHaAIbHO-0PUESHMUPOBAHHOE COOePIHCAHUe 2

[IpomesxyTounas arrectanus B popme:

II cemectp — 3x3ameH

I cemectp - apyrue hopMbI KOHTPOIIS (CpeAHHI OaT MO TEKYIIUM OLIEHKaM YCIIEBa€MOCTH)




2.2 TemaTn4yeckui mJiaH u cogep:kanue ydeoOHoi qucuunauasbl Q1. 08 buosiorus (yriy0/1eHHbIH YPOBEHBb)

HaumenoBanue Copnepxxanue yueOHOIro MaTepuaJa, jaboparopHbie padoThbl U O0vem | YpoBeHb Kons!
pa3/iesioB M TeM NPaKTHYeCKHe 3aHATHUSI, CAMOCTOsITeJIbHAs padoTa CTy1eHTOB, KypcoBasi YacoB | OCBOCHHUSI | KOMIIETEHIHH,
padora (IpoeKT), HHbIe BUABI Y4eOHO0Il padoThl B COOTBETCTBHH € Y4eOHBIM ¢popmupoBanuro
IIAHOM (B.T.4. MPO(ecCHOHATBHO-0PHEHTHPOBAHHOE COJlePKAHME) KOTOPBIX
crnoco0cTByer
3J1eMeHT
NPOrpaMMbl
1 2 3 4 5
Pa3nes 1 Knerka-cTpyKTypHO-QYHKIIMOHATbHAS €IMHULIA )KUBOTO 18
Tema 1.1. Bbwuosaorus | Cogep:xxanue yueOHOro MaTepuaJia 2
Kak HayKa. CoBpemeHHbIE OTpaciu OHMONOrMuecKux 3HaHuU. CBsi3b OMOJIOTUH C JIPYTHMMHU 2 1 JlnuHocTHBIE,
HayKaMu: OMoxumus, 6nopusuka, 6MoHNKa, reHoreorpadus u ap. Poias u mecto MeTaIpeIMETHbIE
Ouonornu B (OPMHUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MUpPA. YPOBHU U IpEIMETHbBIE
opraHu3anuu >kuBoil Mmarepuu. OOIas XapakTepUCTHKa >KHU3HH, CBOMCTBA KOMIIETEHIIUH B
JKUBBIX CUCTEM. XUMUYECKUI COCTaB KJIETOK. COOTBETCTBUH C
Ipogeccuonanvno-opuenmuposannoe codeprcanue ®@I'OC cpennero
buoxumust u e€ 3HaueHHe A CHEUUANIMCTOB MO (PU3NUECKOMY BOCHHMTAHUIO U 001I1ero
cnopty. OyHKIMOHANbHAs OMOXUMUS —OCHOBA KU3HEIESATEIbHOCTH OT/AENbHBIX 00pa3oBaHus,
TKaHeW ¥ OpraHoB U TMpPOSIBIEHUS MX crneuuduueckoil GyHKUMKM As YTBEPHKICHHOTO
CHELUATHUCTOB 0 (PU3MYECKOMY BOCIIMTAHUIO U CHIOPTY. IPHKA30M
Tema 1.2. Conep:xanue yueOHOTo MaTepHaJia 4 MuHucrepcTBa
BuoJsiornyecku Baskuble | bronornyecku BaxxHble XUMHUECKUE COCTUHEHNUS. 2 1 o0pa3oBaHUs U
XUMHYECKHe Ilpogheccuonanvro-opuenmuposannoe cooeprcanue Hayku PO ot
coeInHEeHu s Bompocel  oreHkn pabOTOCIIOCOOHOCTH € yYE€TOM €€ YIpaBJeHHUs, 30H 17.05.2012 Ne
3HeproodecrnevyeHus,  (HakTopoB,  JUMUTHPYIOUMX  paboOTOCHOCOOHOCTh 413
CIIOPTCMEHOB, HCIOIb30BaHUS OMOJOTUYECKH aKTHBHBIX COETMHEHUI B yueOHO-
TPEHMPOBOYHOM Ipoliecce. 3HaU€HNE BUTAMUHOB ISl CTIOPTCMEHOB.
JlabopaTopHnoe 3ansitue Nel Onpenenenne Buramuaa C B IPOJYKTaX MUTAHMUSL. 2 2
Tema 1.3. CtpykTypHO- | Coaep:xkaHue yueOHOT0 MaTepHaJia 6
¢pynxuuonanbHas Knerounas teopuss (T. IlIBann, M. Illneiinen, P. BupxoB). OcHoOBHbIE 4 1

OpraHu3anud KJIECTOK.

MOJIO’KEHUSI COBPEMEHHON KJIETOUYHON Teopuu. THIBI KIETOUYHOW OpraHU3aIliH:
MPOKAPUOTUYECKUN U dyKapruoTudeckuil. OIHOKIETOYHbIE M MHOTOKJIETOUHBIE
opranu3Mbl. CTpoeHHE MPOKAPUOTHUECKON KIeTKH. CTpoeHHE 2YKapHOTHUECKOM
kieTku. HekneTounbie hopMbl )KU3HU (BUPYCHI, OaKTepruodari)
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JlabopaTopHnoe 3ansiTiue Ne2 CTpoeHHe KJIETKH (pacTeHUs, KHUBOTHBIE, TPUOBI)
U KJICTOYHbIE  BKIIOYEHHUS  (KpaxMmaa, KAapOTUHOHUJBI,  XJIOPOILIACTHI,
XPOMOILJIACTHI).

Tema 1.4. CtpykrypHo- | Coaepxxanne yueOHOro MaTepuaJjia 2
(hyHKIMOHAIbHBIE XpomocomHas Teopusi T. Moprana. CtpoeHrue XpoMocoM. XpOMOCOMHBIH HAOOP 2
(daxTops! KJIIETOK, TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUIHBIA H
HAaCJIEACTBEHHOCTH. murionaHbii Habop.  Hyknewmnosbie kucnotel: JIHK, PHK Haxoxnenue B
KJIETKE, X CTPOCHHE U PYHKIUU. MaTpU4HbIE MTPOLECCHI B KJIETKE: PEIUIMKAIINS,
O6uocuHTe3 Oenka, penapanus. 'eHeTHYecKHii KO U ero cBOicTBa
Tema 1.5 Hexnerounbie | [Ipaktuueckoe 3anstme Nel Bupycei kak Bo3Oyaurenn  OoJe3HEH. 2
(hopmbI KHM3HM. Ilpogheccuonanvno-opuenmupogannoe cooeprcanue.
Onenka COCTOSIHUSI MPOTHBOMH(PEKITMOHHOTO UMMYHUTETA y
npodeCCHOHATBHBIX CHOPTCMEHOB. OCOOEHHOCTH peabMIUTALUU CIIOPTCMEHOB
10CJI€ IEPEHECEHHBIX BUPYCHBIX 3a00JIEBaHMIA.
Tema 1.6 7Kuznennniii | Cogep:xaHue yueOHOIro MaTepHuaJia 2
LMKJI KJIeTKH. Knerounslii 1mukn, ero mnepuoabl. MuTo3, €ro cTaiud M TMPOUCXOISLINE 2
npoueccsl. buonornyeckoe 3HaueHne muto3a. Meiios u ero craauu. [loBenenue
XpomMocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbICi Meiio3a
MeskcecCHOHHASI ATTECTAIUS-TECTHPOBAaHHUE
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COePKAHME 16
Pa3nes 2 Ctpoenne M QyHKIIMM OpPraHu3Ma
Tema 2.1 Crpoenue | Coaep:xkaHue yueOHOT0 MaTepHuaJia 2
OpraHumsMa MHOrOKJIETOYHbBIE OPraHU3Mbl. B3anMMOCBS3b OPraHOB M CHCTEMBI OPraHOB B 2 JInunoctHbIE,
MHOTOKJIETOYHOM OpraHu3Mme. l'omeocra3 opraHmsmMa M €ro MHOAJEP/KAaHUE B MeTanpeIMETHBIE
IIPOLIECCE JKU3HEIEATEIbHOCTH U IpeIMETHbBIE
Tema 2.2 ®opmsl | Copep:kanne y4eOHOro MaTepuaJia 2 KOMIIETCHIIY B
Pa3MHOKeHHSA ®opMbl pa3MHOXKEHHUS OpraHM3MOB. becrnosioe U mosoBoe pa3MHOKeHHE. Bupl 2 COOTBETCTBHH C
OPraHu3MoOB. 6ecrionoro pasMHokeHus. IlogoBoe pa3mHokeHue. 'ameTorenes y >KHBOTHBIX. ®I'OC cpennero
Crnepmatorenes 1 ooreHe3. CTpoeHue nojaoBbIX kieToK. OmiogoTBopeHne o0miero
Tema 2.3 OcHoBuble | Copep:kanne y4eOHOro MaTepuaJia 4 o0pa3oBaHuUs,
NOHSATHUSI TEHETUKH. I'eHeTnka Kak Hayka O HAaCJEACTBEHHOCTM W W3MEHYMBOCTH OpPraHU3MOB. 2 YTBCPXKACHHOTO
OCHOBHBIE TE€HETUYECKME TIOHATHA W CcUMBOJBL. ['eH. ['enorun. denorum. IIPUKa30M
OcCHOBHBIE ~ METOABl TEHETHUKH: THOPUIOJOTUYECKHM, ITUTOJIOTUUYECKHE, Munncrepcrsa
MOJIEKYJIIPHO-T€HETUYECKUE obpasoBaHus 1
IIpakTuyeckoe 3ansitue Ne2 PemeHne 3amad Ha OIPEAEIICHHE BEPOSTHOCTH 2 lHa%KH2E?20J$
7.05. 0

BO3HUKHOBCHUS HACJIICACTBCHHLIX IMPU3HAKOB IIPU MOHO-, OU-, HOJ’II/IFI/I6pI/IIlHOM
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U QHATU3UPYIOIIEM CKPEIIMBAHUM, COCTABJICHHE T'CHOTHIIMYECKHX CXEM
CKpEIINBaHHUS.

Ilpogpeccuonanvno-opuenmuposannoe cooeprucanue

CoBpeMeHHbIE METO/Bl CHOPTUBHOM TI'eHeTHKH. HaciemyeMocTs NposBICHUS
(U3NUECKUX KaYeCTB.

413

Tema 2.4 I'eHeTukKa Conep:kanue y4eOHOT0 MaTepuaJia 2
YeJIOBEKA OCHOBHBIE IOHATHUS TEHETHKHU. 3aKOHOMEPHOCTH 00pa30BaHMs rameT. 3aKoHbI [ 2
Mennenst (MOHOTHOPHIHOE U TOJIMTHOPHUIHOE CKpeluBanue). B3anmoericteue
IEHOB
Tema 2.5 Conep:kanue y4eOHOT0 MaTepuaJia 4
3aKkoHOMepHOCTH W3MeHunBOCTh  NpHU3HAKOB. Bujabl HW3MEHUMBOCTH: HACIEACTBEHHas U 4
H3MEHYHUBOCTH. HEHACJICJICTBEHHAs. 3aKOH TOMOJIOTMUECKHX pPSAIOB B HACJIEICTBEHHOU
n3MmenunBoctu (H.U. BaBunoB). MyraunoHHass Teopusi U3MEHUYUBOCTH. Busbl
MyTaluii ¥ IPUYMHBI UX BOZHUKHOBeHHUA. Kaprorun yenoseka. HacnencrseHHble
3a0o0sieBaHUs yeoBeKa. ['eHHble U XpOMOCOMHBIE O0sie3HH YenoBeka. bonesnu ¢
HaCJICACTBEHHON NPEAPacOI0KEHHOCTbIO. 3HAUEHUE MEAUIIMHCKON I€HETUKH B
IPEOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUH YeI0BEeKa
Tema 2.6 Ceaexknus | Cogep:xanue yueOHOro MaTepHaJia 2
OPraHu3MoB. Cenexkuus Kkak Hayka. MeToJbpl CeNeKIMOHHOW paboThl. ['erepo3uc u ero 2
npuunHbl. MckyccTBeHHBIH OTOOp: MacCOBBIM M HMHIMBUIYaJIbHBIA. Tambl
KOMOUHaIMOHHOM cenekiuu. CopT, mopoja, rTaMm
Jlpyrue ¢opmMbl KOHTpoOJs (cpeAHMii 0anj 1O TeKYIIHM OLleHKaM
YCIIeBAEMOCTH)
2 cemecTp
Pasnen 3 Teopus 3BoJonun 24
Tema 3.1. UcTopus Conep:xanue yueOHOTro MaTepuaJia 4
IBOJIIOLIMOHHOT 0 [TepBbie sBomronoHHble  KoHuenuuu (K.b. Jlamapk, JXK.JI. Broddon). 4 JInuHocTHBIE,
y4eHus. OpomonnonHas Tteopus Y. JlapBuHa. CHHTETHYECKass TEOPHs HBOJIIOLMU U €€ METanpeaMETHbIE
OCHOBHBIE TMOJIOKEHUA. MukposBomonud. Ilomynauus kak s1eMeHTapHas U TIPEIMETHBIE
eAVHMIIA DHBOMIONMH. ['€HeTHYecKue OCHOBBI SBONIONHUH. JIEMEHTapHbIE KOMIIETEHIIUH B
dakTopsl 3BOdIONMHU. EcrecTBeHHBIM 0TOOp — HampaBisiomMi  (akTop COOTBETCTBHH C
sBoOIMH. Bus1oo6pa3oBaHre Kak pe3ysbTaT MUKPOIBOITIOIIHI ®I'OC cpennero
Tema 3.2. Copepxxanue y4eOHOIo MaTepuaJa 6 o01ero
Muxkpo3BoJironusi. MaxkposBomonus. @opMbl 1 OCHOBHBIE HampaBiieHUs MakposBomonuu (A.H. 4 oOpa3oBaHUsl,
Maxkpo3BoJsonus. CesepuoB). Ilytm poctmxenust Ouosormueckoro mporpecca. CoxpaHeHue YTBEPKACHHOIO
O6uopazHooOpa3us Ha 3emie. MIPUKA30M
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IIpakTnyeckoe 3ansaTHe Ne3 XapakTepuCTHKa 3TaloOB 3BOJIOIMOHHOTO 2 MunucrepcTBa
npoliecca. o0pa3oBaHus U
Tema 3.3. Conep:xaHue yueOHOr0 MaTepUasa 6 Hayku PO or
Bo3HuKHOBeHHE U 'unoTe3sl ¥ TEOPHHM BO3HMKHOBEHHUS KuM3HM Ha 3emuie. [losBIIeHHE IEPBBIX 4 17.05.2012 Ne
pa3BUTHE KU3HU HA KJIeTOK W ux odBomronus. IIpokapuorsl u sykapuotsl. [Ipomcxoxaenue 413
3emuie. MHOT'OKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX IIAPCTB 3YKAPUOT
IIpakTnyeckoe 3aHaTHEe Ned AHaNM3 W OIEHKA pPAa3JIMYHBIX THUIOTE3 O 2
IIPOMCXOXKACHUH KU3HU Ha 3eMIIe.
Tema 3.4. Copnepxxanue yueOHOIro MaTepuaJa 8
IIpoucxoxnenue AnTpononorus — Hayka o uesnoBeke. CucTeMaTHYecKoe I0JIOKEHUE YeslOBeKa. 4
YyeJIoBeKa- CXOOCTBO W OTIMYMS  4YellOBeKa C KUBOTHBIMH. OCHOBHBIE —CTaIuu
AHTPOIIOTeHe3. aHTPOIIOTreHe3a. DBOJIIOIMS COBPEMEHHOTI'0 YeJIOBeKa.
YenoBeueckue pachl M MX €JUHCTBO. Bpems M IyTH pAacCENICHHs YeIOBEKA I10
riaHete. Ilpucnoco01eHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSIM CPEJibl
IIpakTnueckoe 3aHATHe NeS AHanM3 M OLEHKA pAa3jIMYHbIX THUIOTE3 O 2
IPOMCXOXKJICHUH YEIIOBEKA.
IIpakTnyeckoe 3anAaTHe Ne6 3amura JEHT BPEMEHM M MEHTAJIbHBIX KapT B 2
dbopMaTe yCTHOTO COOOIICHHMSI.
Ilpogheccuonanvno-opuenmuposannoe cooepicanue
Hcropuss pa3BUTHSI ¥ COBPEMEHHOE COCTOSHHE (M3NYECKOH KYIbTYyphl B
Poccun.
Paznen 4 Jxojiorus 38
Tema 4.1. Copepxanue yueOHOro MmaTrepuasa
JIK0JIOTHYECKHUE C .
pensl OOWTaHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3IYIIHAS, ITOYBEHHAs, JlnaHoCTHBIE,
e BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHUYECKHE OCOOCHHOCTH cpea  OOUTaHus MeTarpeIMEeTHbIE
KH3HH opranu3MoB. IlpucrocoOneHns OpraHM3MOB K JKH3HHM B pasHBIX Ccpenax. U TIpe/IMETHBIE
[TonsiTue sxonoruueckoro gaxropa. Kinaccudukanus skonorndeckux pakTopos. KOMIIETEHIINH B
[Tpasuiio muaumyma tO. JInbuxa. 3akon TonepantHoctu B. [endopaa COOTBETCTBUU C
Tema 4.2. Ilonyasinmus, | Copep:xkanue yueOHOro Marepuajia 8 ®I'OC cpennero
coo0mecTBa, 35 ob11ero
KOJIOTUYECKass XapaKTepUCTHKA BUAA M TMOMYISIUH. JKOJOTWYEeCcKas HUIIA 6
IKOCHCTEMDL. BUAa. OKOJIOTMYECKHE  XapakTepucTuku momymsuuu. CoolmectBa U obpasosa,
sKocucTeMbl. bHuorneHo3 u ero crpykrypa. CBsi3Wu MeXAy OpraHu3MaMud B yTBlfg :fai}éiom
o6uornienoze.  CTpPyKTypHBIE  KOMIIOHEHTBI ~ 3KOCHUCTEMBI:  MPOJYLIEHTHI, MumnicTepeTsa

KOHCYMEHTHI, peyleHThl. KpyroBOopoT BEemIECTB U TOTOK SHEPTHH B YKOCHCTEME.
Tpoduueckue ypoBHH

o0Opa3oBaHUs U
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IIpakTnyeckoe 3ansitue Ne7  PemieHue  NpPaKkTUKO-OPUEHTHUPOBAHHBIX
pacu€THBIX 3aJaHMKM IO IIEPEHOCY BEUIECTB M HJHEPrUM B DKOCUCTEMAX C
COCTaBJICHUEM TPO(UUECKUX LIENEeH U MUpamMu]i OMOMACChl U SHEPTUH.

Tema 4.3. buocgepa-
rjodajabHas
IKOJIOTHYecKas
cucrema.

Conep:kanue y4eOHOT0 MaTepuaJia

buocdepa — xxuBast obonouka 3emnu. Pa3Butne mpencrarieHuii o ouocdepe B
tpynax B.M. Bepnanckoro. O6mactu Ouochepsl M ee KOMIOHEHTHL. JKuBoe
BEIIECTBO OMOChEphI U ero (HyHKIIHH.

3aKoHOMEpHOCTH cymiecTBoBaHusl Ouocdeppl. OcobeHHOCTH Omochepbl Kak
r00anekHOM  3KocucTeMbl.  JluHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTbl  BemecTB ¥ OMOTCOXMMHYECKHE  LHUKIBL [ J00aibHBIC
HKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH

IIpakTnueckoe 3aHsaTHe N8 CpaBHUTENBHOE OIHUCAHHUE ECTECTBEHHBIX
IPUPOJIHBIX CUCTEM U arPOCUCTEMBI.

Tema 4.4. Bansinue
AHTPONOTeHHbIX
¢akTopoB Ha

ouocdepy.

Coaep:xanue yueOHOro MaTepuaJia

10

AHTpOTIOTeHHBIE  BO3ACWUCTBUS Ha Ouocdepy. 3arps3HEHHsT KaK BHJI
AQHTPOIIOT€HHOI'0 BO3/EUCTBHs. AHTpPOIOI€HHbIE BO3JEHCTBHS Ha arMocdepy.
BosneiictBust Ha rHapocdepy. BospelicTBus Ha nurtochepy. AHTPOIOTCHHBIC
BO3CUCTBUS Ha OMOTHUYECKHE CcOOOIIecTBA. YTIyOJE€HHO H3YYarOTCS OTXOJBI,
CBSI3aHHBIE C OTPEACICHHON MTpodeccueil/crennuaibHOCThIO

IIpakTuyeckoe 3ansaTe Ne9 AHanu3 NPUUYMH BO3HUKHOBEHUS HKOJOTHUECKUX
aBapuil u Karactpod.

I[IpakTuyeckoe 3ansaTe NelQ) Pemenwe npakTUKO-OpUEHTHPOBAHHBIX
pacy€THBIX 3aJaHUN IO COXPAHEHUIO INPUPOIHBIX PECYPCOB CBOETO PErMOHA
IIPOKUBAHMS.

Hayku PO ot
17.05.2012 Ne
413

Tema 4.5. Bausiaue
COLMATBHO-
IKOJIOTHYECKUX
¢akTopoB Ha 310pOBbe
YyeJIOBEKa.

Conep:xanue yueOHOro MaTepuaJia

10

310poBbe U ero coctapisitomve. MakToOpbl, MOJIOKUTEIBHO U OTPULATENBHO
BIUSIONINE HA OpraHu3M uenoBeka. [Ipobrema TeXHOTEHHBIX BO3JCHCTBHI Ha
3I0POBBE YEIOBEKa (DJIEKTPOMArHUTHBIC TOJIsI, OBITOBAas XUMHsS, U30BITOYHBIC
IIYMBI, pagvianius ¥ T.00.). AJanrtanus OpraHu3Ma 4YeloBeka K QaxTopam
OKpyXkarmiei cpensl. [lpuHnmmel  (GopMupoBaHUsS 310pPOBHECOEPETAIONIETO
noseneHusA. Pu3nyecKass aKTUBHOCTbh M 3JI0POBbE. BDHOXMMHYECKHE ACTIEKTBHI
panrOHAJIBHOI'O IMMUTAHUSA.

Ilpogheccuonanvrno-opuenmupogannoe cooepiicanue

Brnusaue cropra Ha 3710poBbhe uenoBeka. UpesmepHbie (U3UUYECKHE HArpy3KH
OpU  3aHATUU CIOOPTOM. BrwsiHMe (U3NUECKUX HArpy3oKk Ha OpraHu3M

JIMYHOCTHBIE,
MeTanpeaMeTHbIe
U TIpeIMETHBIC
KOMITIETEHIINH B
COOTBETCTBHH C
®I'OC cpennero
ob1ero
o0Opa3oBaHwsI,
YTBEPKIACHHOTO
MPUKA30M
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CIIOPTCMEHOB.

IpakTnyeckoe 3ansitue Nell OmnpegeneHue CyTOUYHOrO pallMoOHa MUTAHMS.
Ilpogpeccuonanvno-opuenmupogannoe codepiicanue

PanmonansHoe mnUTaHHE CHOPTCMEHOB, B 3aBHCHUMOCTH OT BHJA CIOpTa H
CTENIEHU Harpy3oK.

IIpakTnyeckoe 3anstue Nel2 Co3gaHue HWHIAMBUIYAIbHONM MaMATKHA TI0
OpTraHU3aIH PAIMOHATLHON (PU3HUECKON aKTUBHOCTH.
IlIpogheccuonanvro-opuenmupogannoe cooepiycanue

[InanupoBaHre W KOHTPOJb HHIWBHIYATbHBIX (DH3UYECKHX HArpy30K B
MIPOIIECCE CAMOCTOSTENBHBIX 3aHATHI (U3HUESCKUMU YITPAKHEHUSIMH U CIIOPTOM

JlaGopaTopnoe 3ansitue Ne3 BrusiHue abuoTmyecknx (akTOpOB HA YeJIOBEKa
(HU3KHE U BBICOKHE TEMIIEPATYPBHI).

IIpogheccuonanvrno-opuenmuposannoe cooeprcanue

CrnioptiBHast pab0TOCIIOCOOHOCTh B OCOOBIX YCIOBUSAX BHEIIHEN CpeJibl.

HpO(l)eCCHOHaJ'II)HO-OpI/IeHTI/IpOBaHHOC CoIcpiKaHue

Pa3nea S buoJjorus B :xu

3HHU

Tema 5.1.
BuorexHoJ0rum B
JKH3HHU KaKI0I0.

Coaep:xanue yueOHOro MaTepuaJia

buorexHonoruss kak Hayka M Npou3BoACTBO. (OCHOBHBIE HallpaBJICHUSA
COBpeMEeHHON  OumoTexHonoruu.  Meroasl  OuorexHosmoruu.  OOBEKTHI
OMOTEXHOJOTMU. DTHKA OMOTEXHOJIOTUYECKUX U T€HETUYECKUX 3KCIIEPHUMEHTOB.
[TpaBusia moucka M aHaiau3a OMOAIKOJIOTMYECKOM MH(pOpMalUu U3 Pa3IUYHbIX
UCTOYHUKOB (HaydHas M YydeOHO-HaydHas JHUTepaTrypa, CpeJCTBa MacCOBOM

uH(popMaluuy, CEeTh WNHurepuer u pyrue)
Ilpogheccuonanvno-opuenmuposannoe cooepicanue
CnopruBHass OuOTeXHOJIOTHS — OyAyllee crnopra U Kak  pa3BUBAIOIIASICS

o0nacTh, KOTOpas Mpe/ularaeT MHOXXECTBO BO3MOXKHOCTEH i Oyayiiero
CIIOpTa: HOBbIE BHJBl MPOAYKTOB NUTaHUS WIM  MOAUQPHUIMPOBAHHE
CYILIECTBYIOINX, HCIIOJIb30BAHNE PETECHEPATUBHOM MEAULMHBI JUIS JICYEHUS U
yIydlleHUs TKaHedW M OpraHoB JUid MPEIOTBPALLECHUS  XPOHUYECKHUX
3a00J1eBaHU U YIIYUIICHUs] CHOPTUBHBIX PE3yJIbTaToB.

IIpakTuyeckoe 3ansitue Nel3 BrinmonHeHue keiica Ha aHaIM3 HHPOPMAIHH O
HAayYHBIX JIOCTHIKEHHUAX B O00JIACTM TEHETUYECKUX TEXHOJOTHUM, KICTOYHOU
WHXKCHEPUHU, THUIIEBBIX OMOTEXHONOTHH ([0 TpyMmamM), MpeacTaBICHHE

pPE3YyJIbTATOB PEIICHUSI KEHCOB.

MunucrepcTBa
oOpa3zoBaHus U
Hayku PO ot
17.05.2012 Ne
413
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IIpakTuyeckoe 3ansitue Nel4 BrimonHeHue keiica Ha aHanu3 WHGOPMAIUU O
pPa3BUTUU TPOMBILIUICHHONH OWOTexXHOJMOTUU (1O TpyIIam), MpeacTaBlIeHUe

pE3yIbTaTOB PELICHUS KEICOB. 2
Ilpogheccuonanvho-opuenmuposannoe cooepicanue
Pa3BuTHM NpoMbIIEHHOW OMOTEXHOJIOTUHU B CIIOPTUBHON MHAYCTPUU.
Paszaes 6 buosrkoJornyeckne Uccjae10BaAHUA 18
Tema 6.1. Copaepxxanue yueOHOIro MaTepuasa 18
OcHoBHBIC MeTO/bI 6 = a
O KOTOI I ECKIX OcHOBHBIE METOIbI OMOIKOIOTMUECKHUX HCCIEIOBAHUM.
HCCJIeIOBAHMIA. JladboparopHoe 3anstue Ne4d BiusHue Temmeparypel Ha  poCT M
(U3HONOrMUECKYI0 aKTUBHOCTbD JIPOMIKEBBIX KIETOK.
JlaGopaTopHoe 3ansaTHe NeS BinsiHue yriaeBo 0B Ha pOCT U (PU3HOIOTUIECKYIO 2
AKTUBHOCTH JIPOKKEBBIX KIETOK
Tema 6.2 | IlpakTuyeckoe 3anaTue Nel5 Omenka kadecTBa aTMOC(HEPHOTO BO3IyXa. 2
Buoskosioruveckuii Ilpogeccuonanvno-opuenmuposannoe cooepiicanue
JKCIIePUMEHT ['uruennyeckasi XapakTepUCTHKAa XUMUYECKOTO COCTaBa BO3/yXa U €ro BIMSHUE
Ha CIOPTUBHYIO paboTocnocobHOCTh. [IpuMecu Bo3myxa u Mepbl MPOQUIaKTUKH
UX BO3JICHCTBUS Ha OpraHU3M CIOpPTCMEHAa. MeToabl CcaHaluuu BO3AyXa
CHOPTUBHBIX TOMEIICHH.
JlabopaTopHoe 3anaTHe Ne6 OneHka kadecTBa BOJ TOBEPXHOCTHBIX BOJOEMOB
110 OPraHOJENTHYECKUM U (PU3HKO-XMMHYECKHM CBOMCTBAM. 2
Jlaboparopnoe 3ansiTue Ne7  OuneHka  KadecTBa IOYB  METOJOM 2
duTOTECTUPOBAHUS
IIpakTnyeckoe 3ansitue Nel6 Bimsuue IIAB Ha pocT m pasBurtue ceMsH 2
BBICIIMX PACTECHUM.
IIpakTnyeckoe 3ansitue Nel7 BrusHue coJIeBOrO 3arpsA3HEHHs Ha POCT H 2
pa3BUTHE CEMSH BBICIINX PaCTEHUH.
KouncyabTanus 6
IK3aMeH 12
Hrtoro mo gucuuminHe 140
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3. _ydjaosuysi PEAJIM3ALINN IHPOI'PAMMOBbI
YYEBHOU JUCIIUIIJIMHbI

3.1 Tpeb6oBanusi K MHHHMAJbHOMY MAaTePHAIbHO-TEXHHYECKOMY
o0ecreyeHN 0 y4eOHOM TMCIUTIIUHBI:

Peanuzanus mporpaMmbl JUCITUIUTHHBI TPeOyeT HaIW4YMS y4eOHOTO KaOWHETa
OMOJIOTUH JIJISI TIPOBEJCHUS 3aHATHUN JICKITMOHHOTO THIIA, IPAKTUYCCKUX 3aHATHH, B
TOM YHUCJI€ TPYNIOBBIX, WHIANBUIYATbHBIX, MUChMEHHBIX, YCTHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUYHOHN aTTeCTAIIHH.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

- COeNUaM3UpOBaHHAs  MeOenb  (CTONBI, CTyJdbS IO  KOJHUYECTBY
oOyyarommxcsi);

- IOCKa YYeHHUYEeCKasl.

TexHauyeckue cpencTra 00ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHOo-HATIISIIHBIE TOCOOMS:  IUIaKaThl, Y4eOHO-HAIVISAHBIE  ITOCOOMS,
obecrieynBaIIME TEMaTHUYCCKME WJUIIOCTpAllMM 1O  pabodeil  mporpamme
JTUCHUIUIMHBI, B TOM YHUCJIE, BUC0-ayH0 MaTepHabl, KOMITBIOTEPHBIC ITPE3CHTAIIUH.

KommproTep nMeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXOT B
rI00aNbHYI0  CceTh  VIHTepHET, OCHAIleH  JMIICH3WOHHBIM  IPOTPAMMHBIM
oOecIIeYeHHEM.

3.2. YueOHO-MeTOAMYECKOE M HH()OPMALIMOHHOE o0ecneyeHne peau3auu
Y4eOHOM TUCUMILIIMHBI

OcHoBHBbIE yUeOHbIe U3IaHUS

1. buonorusi: y4eOHMK M TPAKTUKYM IJisi CpeaHEro mnpodhecCHuOHATBLHOTO
obpazoBanus / B. H. fpeiruna [u ap.]; moxa pemxakuueit B. H. SApeiruaa. — 2-¢ usg.
— MockBa: WznmarensctBo [Opaiit, 2020. — 378 c¢. — (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09603-3. I'pud YMO CIIO https://urait.ru/book/

2. buonorus s mpodeccuii U CrienuanTbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
HayaHnoro npoduneit/ Koncrantunos B.M. , Pezanos A.I'. , ®aneesa E.O. - 9-¢ uzm.
crep. — M.: Akagemus, 2020.- 320 c. https://academia-library.ru

3. buonorus. 10-11 knacc: 6a3oBwiii ypoBeHb: yueOHuk /M.H. [lonomapéna,
O.A. Kopuunona, T.E. Jlomununa ; nox pemakuueit M. H. ITonomapéroit. — 10-e
u3a. — Mocksa : [IpocBenienue, 2022.

JlonmoJiHUTEILHBIE YUeOHbIe U3IaHNSA

4. Mycradun, A.I'. buonorus: yueonuk / Mycrapuun A.I'., 3axapos B.b.- M.:
KHOPYC, 2018.- 424c.- (CIIO). B mep. ISBN 978-5-406-04517-6. CooTBeTCTBYET
®I"'OC CIIO nocneanero nokonenus https://www.book.ru/

5. Mawmonros, C.I'. Obmas Ouosorus: yueonuk / Mamonto C.I'., 3axapos
B.b. — Mocksa: KnoPyc, 2020. — 323 c¢. — ISBN 978-5-406-07702-
3.CooterctByer ®I'OC CIIO nmocneanero nokonenus https://www.book.ru/book/



https://urait.ru/book/biologiya-450740
https://academia-library.ru/
https://www.book.ru/book/932501
https://www.book.ru/book/933564

6. Komecuukos, C.W. Obmas Ouonorusi: yueOnoe mocodue / KomecHukos
C.N.- 6-e u3n., crep.- M.: KHOPYC, 2020.- 288c.- (CIIO). B nep. ISBN 978-5-406-
07383-4. CootBerctByer ®I'OC CIIO mocnennero mokoieHus https://www.book.ru/

HNuTtepHeT-pecypcebl

7. DnexkTpoHHBI pecypc 1uudpoBoil oOpazoBarensHOl cpenbl  CIIO
PROFo6pazoBanue;

8. www. shio. info (Bcs 6uonorus. CoBpeMeHHasi OMOJIOTHS, CTaTbU, HOBOCTH,
OMOIHMOTEKA).

9www. window. edu. ru (EgmHoe okHO pgocTyma K 00pa3oBaTeIbHBIM
pecypcam HTEpHETA IO OMOJIOTHH).

10.www.5ballov. ru/test (Tect 11 aGUTYpHEHTOB O BCEMY IIKOJILHOMY KypCy
OouoJiorun).

11.www. biology. ru (buonorus B OtkpeiToM kojutemke. CalT comepKut
AJIEKTPOHHBIN yueOHUK 1moouosoruu, On-line Tector).

12.www. nrc. edu. ru (buonoruueckast kaptuna mupa. Pazien KoMnb0TepHOTo
yuyeOHUKa, pa3paboTaHHOTO B  MOCKOBCKOM  TOCYJAapCTBEHHOM  OTKPBITOM
YHUBEPCHUTETE).

13.www. nature. ok. ru (Penkue u ucuesaromniue kuBoTHble Poccun — mpoekr
Oxonoruueckoro nenrpa MI'Y um. M. B. JlIomoHocoBa).

14.www. schoolcity. by (buonorust B Borpocax u OTBeTax).

MeTtoauyeckue ykazaHusi AJs 00y4aroIHUXCsl 10 OCBOEHUIO THCIIUIITUHBI

15. Meroauyeckue yKazaHus i1 OOy4arOIIUMXCsl 1O  BBIIOJHEHUIO
MPaKTUYECKHUX PaboT.

16. Metoauyeckue ykKazaHus g OOyYaroUUuXcsi MO  BBIIOJHEHHUIO
71a00paTOPHBIX padoT.
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https://www.book.ru/book/932113

4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHHMS YYEBHOI

JANCHUITIJINHBI

4.1. ®opMbI M METObI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4YeHUs!

PesyabTaTsl 00yyeHus

DopMBbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4eHUs

JUYHOCMHbLE:

- OCO3HaHHE 00YJAIIUMUCS POCCUUCKON IpaskIaHCKOM
UJCHTUYHOCTH;

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH U
CaMOOIIPEICIICHUIO;

- HaJIM4M€ MOTHUBALIMM K 00YYEHUIO U IMYHOCTHOMY
Pa3BUTHIO;

- LEJICHAIPABJICHHOE pa3BUTUE BHYTPEHHEH  IIO3ULUHU
JUYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEH HApOIOB
Poccniickoit  ®enepanmy, UCTOPUYECKMX M HAIMOHAJIBHO-
KYJIbTYPHBIX  Tpaaulldi, (OPMUPOBAHHUE CHCTEMbl 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILIHOHHOIO
MHUPOBO33PEHHUs, IPABOCO3HAHMS,  DKOJIOIMYECKOW  KYJBTYpBHI,
CIIOCOOHOCTH CTaBUTb LIEIU U CTPOUTH )KU3HEHHBIE IJIAHBL;

- cOpMUPOBAHHOCTh YYBCTBA TOPJOCTH U YBAXKEHHUS K
UCTOPUH M JIOCTHIKCHUSIM OTEYECTBEHHOW OHMOJOTMYECKOW HAyKH;
MPEACTABICHUS O LEJTOCTHOU €CTECTBEHHO-HayYHOU KapTUHE MUPA;

- TNOHMMAaHME B3aMMOCBSI3M W B3aWMO3aBUCUMOCTH
€CTECTBEHHBIX HAyK, WX BIMSHMS Ha OKpYKaWIIyK Cpeny,
DKOHOMHYECKYI0, TEXHOJOTHYECKYI, COLUMAIBHYI0 U ITHYECKYIO
cdepsl NesTeTbHOCTH YeI0BEKa;

- CIOCOOHOCTh HCHOJb30BaTh 3HAHHUA O COBPEMEHHOMN
€CTeCTBEHHO-HAy4YHOW KapTHHE MHpa B 0O0pa3oBaTeNbHOW U
po(hecCuOHANBHON AEATEeIbHOCTH; BO3MOXHOCTH UH()OPMAIIMOHHON
cpezbl 171 obecreyeHus MpolyKTUBHOTO caMO00pa30BaHus;

- BJAJEHHE KYyJbTYpOM MBIIUIEHUS, CHOCOOHOCTh K
0000IIeHNIO, aHAJIU3y, BOCHPUATUIO HHGPOpMAIMM B 00JacTH
€CTECTBEHHbIX HayK, IIOCTAaHOBKE Il U BBIOOpY ImyTel ee
JOCTH>KEHUS B podhecCHOHAIbHOU cdepe;

-CII0COOHOCTh PYKOBOJICTBOBaTbCSI B CBOEH JI€ATEIbHOCTH
COBPEMEHHBIMM  NPUHLMIIAMHA  TOJEPAHTHOCTH,  JAHajora H
COTPYAHMYECTBA; TOTOBHOCTh K B3aWMOJEHCTBHIO C KOJUIEramH,
paboTe B KOJUIEKTUBE;

- TOTOBHOCTh MCIIOJIb30BaTh OCHOBHBIE METOJbI 3AIIUTHI OT
BO3MOXHBIX ~ TOCJHEJICTBHIA  aBapuii, KaracTpod, CTUXMHUHBIX
OeJICTBHIA;

- o0najaHue HaBbIKaMU 0Oe30MacHOM paboThl BO BpeMs
IIPOEKTHO-UCCIIE0BATENBCKON U IKCIIEPUMEHTAIIBHON JEATEIbHOCTH,
IPY UCTIOJIb30BaHUH JJa00PaTOPHOTO 000PYIOBaHMS;

- CIIOCOOHOCTH HCIOJIB30BaTh MPUOOpPETEHHBbIE 3HAHUS U
YMEHMSI B IPAKTUYECKON AEATEIbHOCTU U NOBCEAHEBHON KU3HU JUIS
coOnroaeHust Mep NMPOPUIAKTUKU OTPaBIEHHUM, BUPYCHBIX U JIPYTHX
3a00N€eBaHUN,  CTPECCOB,  BPEAHBIX  MPHUBBIYEK  (KypeHHS,
QJIKOT0JIM3Ma, HAPKOMAaHWH ); TIPaBUJI IOBEJICHUS B IPUPOTHOMN cpelie;

Tekyluii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- TECTUPOBAHHUE;

- BBITIOJIHEHUE
MPAKTUYECKOU U
71a00paTOPHBIX padOT
(MHIMBUYyaTIbHAS,
rpynnosas popma
paboThI)

[Ipomexyrounas
arrectanus B opme
JK3aMeHa

Meroa npoBenenus
IPOMEKYTOUHOMN
aTTeCTalli - BBIIIOJHEHUE
KOMIUIEKCHOI'O 3aJJaHUs
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- TOTOBHOCTh K OKa3aHUIO TEpPBOM MOMOIIM NpU TpaBMax,
NPOCTYAHBIX W JPYrUX 3a00J€BaHUSIX, OTPABJICHUSIX MHIIEBHIMU
MPOJIYKTAMU;

MemanpeomemHuole:
- OCBOEHHbIE OOYYarOIMMUCS MEXIPEAMETHbIC MOHATUSA U
YHUBEpCaJIbHBIC yueOHbIe JIEHCTBHUS (perynsTUBHBIE,

II03HABATENIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTb WX HCIIONB30BaHHUA B I103HABATEIbHOU H
COLMAJIBHOM  IpPAaKTUKE, TOTOBHOCTb K  CaMOCTOSTEIbHOM
VIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4E€OHOH JesTEIbHOCTH,
OpraHu3aly y4eOHOro COTPYAHMYECTBA C IEAArOrMYECKUMHU
pabOTHMKaMU M CBEPCTHHKAaMH, K YYacTHUI0 B IIOCTPOCHUH
WH/IMBUYaJIbHOM 00pa30BaTesIbHOM TPaeKTOPUHY;

- OBJAJ€HUME  HaBBIKAMH  y4€OHO-UCCIIEOBATEIbCKOMH,
IPOEKTHON U COLMAIIbHOM JeSITeIbHOCTH;

- OCO3HaHUE COLIMaIbHON 3HAYUMOCTHU CBOEH
npodeccun/cnenuaibHOCTH, obnajanue MOTHBaIUEH K
OCYIIECTBIICHHUIO MPO(EeCCHOHATBHOM eI TeTbHOCTH;

-[IOBBIILIEHUE MHTEJUIEKTYaJIbHOIO YPOBHS B  IIpolEecce
U3ydyeHHUs OHOJOIMYECKUX SBJICHMH; BBIJAIOIIMXCS JIOCTUIKEHUH
OMOJI0rUM, BOUIEAUINX B OOLIECUETIOBEUECKYIO KYJIbTYPY; CIOXKHBIX U
IPOTUBOPEUYMBBIX IyTEH Pa3BUTHsI COBPEMEHHBIX HAyYHBIX B3IJISAI0B,
ujeH, Teopuil, KOHLIENUUH, TUIO0TE3 (O CYIHOCTH U MPOUCXOXKACHUN
KU3HHM, 4Y€JIOBEKa) B XOA€ pPabOThl C pa3IMYHBIMM HCTOYHHKAMU
uH(popMaLuu;

- CHOCOOHOCTh OpraHU30BBIBATH COTPYJHUYECTBO
€IMHOMBIIIJIEHHUKOB, B TOM YHUCIIE C UCIIOJIb30BAHUEM COBPEMEHHBIX
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

- CHOCOOHOCTh TIOHMMAaTh NPUHLHUIBI YCTOWYMBOCTH U
IPOAYKTUBHOCTH JKMBOW IPUPOABI, IIyTH €€ W3MEHEHHUs 0]
BJIMSTHUEM aHTPONOIEHHBIX (PAKTOPOB, CIIOCOOHOCTh K CHUCTEMHOMY
aHaJU3y IJ100aTbHBIX HKOJOTHYECKUX MPOOIIEeM, BOIPOCOB COCTOSHUS
OKpY’Karollleld cpe/bl U PallMOHAIBHOIO HCHOJB30BaHUS MPUPOIHBIX
pECYpCOB;

-yMeHue OOOCHOBBIBaTb MECTO M pOJIb OHOJIOTMYECKUX
3HAaHMM B IPAKTUYECKOW  ACSATEIBHOCTH  JIIOACH, Pa3sBUTUHU
COBPEMEHHBIX TEXHOJIOTHIl; ONPEENATh )KUBble O0BEKTHI B IPUPOJE;
NPOBOJUTH HAOMIOJCHHS 32 SKOCHUCTEMAMHU C IIEJBI0 UX OMHCAaHUS U
BBISIBJICHUSI €CTECTBEHHBIX U aHTPONOTE€HHBIX U3MEHEHHH; HaXO0AUTh
U aHAJIM3UPOBATh UHPOPMALIUIO O KHUBBIX 00BEKTAX;

- CLIOCOOHOCTH MPUMEHSATH OMOJIOTUYECKUE U IKOJIOTHUECKHE
3HaHUS JUIA aHajdu3a [PUKJIAAHBIX Mpo0ieM  XO3SHCTBEHHOU
JeSITEIbHOCTH;

- CIIOCOOHOCTH K  CaMOCTOSITEIbHOMY  IPOBEIEHHIO
UCCJIEJIOBAaHUM, MOCTAHOBKE €CTECTBEHHO-HAyYHOTO 3KCIIEPUMEHTA,
UCTOJIb30BaHUIO HMH(GOPMAIIMOHHBIX TEXHOJOTUH [UIl  peIIeHUs
HAy4YHBIX U MPOPECCHOHANBHBIX 3a/1a4;

-CIIOCOOHOCTh K OIIGHKE ITHYECKHX AaCIEKTOB HEKOTOPBIX
uccieoBaHMM B o0OjacTM  OMOTEXHOJOruM  (KJIOHMpPOBAaHHE,
HCKYCCTBEHHOE OILJIOIOTBOPEHUE);

IIpeomemmnowie (y2nyodieHnvlii ypo6eHs):

1) copmMupoBaHHOCTH 3HAHUN O MECTE W POJM OMOJOTHU B
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CUCTEME ECTECTBEHHbIX HayK, B (OPMHUPOBAHUHM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHbI MUpa, B I03HAHUU 3aKOHOB IPUPO/IbI
M pELIEHWH  KU3HEHHO  BAXHBIX  COLMAIBHO-ITUYECKUX,
HKOHOMHUYECKHUX, IKOJOTHYECKHX MPOOIeM YeIOBEYECTBA, a TAKXKE B
pELIEHUH BOIIPOCOB  PAlMOHAIBHOTO IMPUPOAONOIB30BAHMS; B
(OpMHpPOBAaHUN I[IEHHOCTHOTO OTHOILICHHS K NPUPOAE, OOILECTBY,
YeJIOBEKY; O BKJIa/Ie POCCHUICKUX U 3apyOexHBIX YUEHBIX - OMOJIOrOoB
B pa3BUTHE OUOJIOTHH;

2) yMeHue BIAACTh CHUCTEMOW OHOJIOTHYECKUX 3HAHUH,

KOTOpasi BKJIOYAET:
OCHOBOIIOJIAraoNue OUOJIOTUYECKUE TEPMHUHBI U MOHATHUS (KU3Hb,
KJIETKA, TKaHb, OpraH, OpPraHWU3M, BHUJ, MOIYJALHUSA, SKOCUCTEMA,
OouorieHo3, Ouocdepa; MeTaboOIUM3M, TOMEOCTa3,  KJICTOYHBINA
UMMYHHUTET, OWOCHHTe3 Oenka, OWOMOIMMEpPHI, TUCKPETHOCTH,
caMOperyJIsLus, CaMOBOCIIPOU3BEIEHUE, HaCJEe/ICTBEHHOCTb,
U3MEHYUBOCTb,  DHEPro3aBUCUMOCTb,  pPOCT U  pPa3BUTHE);
Ouonoruueckue Teopuu: KietoyHas Tteopus T. IllBanna, M.
[lneitnena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOIO UMMyHUTETa I1.
Opnux, U.M. MeunukoBa, XpoMOCOMHasi T€OPHUsl HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apojsbiiieBoro cxoactBa K. bopa,
sBOMIOLIMOHHAs Teopusa Y. JlapBuHA, CHHTETMYECKas TEOpHUs
3BOJIOLMM, Teopus  aHTpororeHe3a Y. JlapBuHa; Teopus
ouoreonieno3a B.H. CykauéBa; yuenuss H.A. BaBuiosa - o [{enTpax
MHOT000pa3usi W TPOUCXOXKICHHS KYJIbTYpHBIX pacTeHuii, A.H.
CesepiioBa - 0 MyTAX W HaNpaBJieHUsAX 3BotoInu, B.1. Bepnaackoro
- 0 Ouocdepe;

3aKOHBI (eIMHOOOpa3usi MOTOMKOB IIE€PBOTO IOKOJIEHUS,
pacuIerieHns] MPU3HAKOB, HE3aBUCMMOI'O HACJEAOBAHUS MPHU3HAKOB
I'. Menpens, CuenieHHOro Haclael0BaHNs MPU3HAKOB M HapYyLICHUs
cueruieHnss reHoB  T. MopraHa; TOMOJIOTMYECKHX PSJIOB B
HacjaeacTBeHHOM wm3MeHuYnBocTH H.M. BaBuioBa, IeHETHYECKOTro
paBHoBecust J[x. Xapau u B. BaifnGepra; 3apoablieBoro cxojacraa
K. Bapa, 6uorenernueckoro 3akona 3. I'ekkens, @. Mromepa);
HPUHIIATIBL (YMCTOTHI TAMET, KOMIIEMEHTAPHOCTH);
npaswia (MuHumyma 0. JIubuxa, s5K0I0ruueckoil mupamMu bl Yuces,
OGroMacchl U YHEPTUN);
runoTe3bl (koareparHod A.W. Onapuna, nepBudHoro OynboHa JIK.
Xonaeiina, mukpocgep C. @okca, pudosuma T. Yek);

3) BiameHWe CHUCTEMOW 3HAaHWUKW 00 OCHOBHBIX METOJIaX
HAay4YHOrO0  TMO3HAHWS,  HUCIONb3YEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAHMUSIX JKHUBBIX OOBEKTOB U OSKOCHUCTEM (OmucaHHe,
U3MEepeHue, MpoBeJieHHe HAOMI0JIeHHI); crocoO0aMu BBISIBICHUS U
OILICHKH aHTPOIIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

4) yMeHHE BBIICTATH CYIECTBEHHBIC TIPU3HAKY:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX
¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOT€01I€HO30B, SKOCHCTEM
u 6uocdepsl;

CTPOEHMSI OpPraHOB M CHCTEM OpraHOB pPACTEHHM, >KUBOTHBIX,
YeJloBeKa; IPOILIECCOB  KU3HEACSITENbHOCTH, MPOTEKAIOIUX B
OpraHM3Max pacTEHHWH, JKUBOTHBIX W YEIIOBEKa; OWOIOTHYECKUX
mporeccoB: oOMeHa BemiecTB (Meraboynm3M), HWHOpManuu w
IIPEBPALCHHUS SHEpPIuy, OpOXeHus, aBTOTPO(HOTO 1
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reTepoTpoHOTO THUIIOB MHTaHHSA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO32, Mmeiio3a, raMeToreHesa, smMOpHoreHesa,
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUSA, PA3MHOXKEHHUS, WHJIWBUIYaJIbHOTO
pa3BUTUs oOpraHu3ma (OHTOT€HE3a), B3aUMOJEHCTBUS TI'EHOB,
reTepo3uca; AeUCTBUNA HCKYCCTBEHHOTO 0TOOpa, CTA0OMIM3UPYIOIIETO,
JOBIDKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOI'O oToopa;
AJJTONATPUYECKOT0 U CUMIATPUUYECKOTO BUI000PA30BAHMUS; BIUSHUS
JOBIDKYIIUX ~ CHJ  DBOJNIONMM  HAa  TEHO(POHA  TOMYJALUY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelie oOWTaHus, YepeaoBaHUs
HaNpaBJICHUH 3BOJIOIMH; KPYrOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B
9KOCUCTEMAX;

5) yMeHHEe yCTaHAaBIUBATh B3aMMOCBSI3U MEXKIY CTPOCHHUEM H
GYHKIUSAMHU: OpPraHOWAOB, KJIETOK pa3HBIX TKaHel, opraHamu Hu
CHCTEMaMH OpPTaHOB y PACTEHUH, XUBOTHBIX M YEIOBEKA; MEXIY
sTamamMu OoOMEHa BEIIeCTB; JTamaMH KJIETOYHOTO LHUKIA U
KU3HEHHBIX [MKJIOB OPraHU3MOB; JTamaMH 3MOpPUOHAIHHOTO
pa3BUTHUSA; TEHOTHIIOM U (eHOTUNoM, (GEHOTUIIOM U (axTOopamMu
cpedpl OOWTaHUS; MpOIEecCaMi SBOJIOLUHU; BIKYIIUMH CHIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTaMH  PA3JIMYHBIX  JKOCHCTEM U
MPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

6) yMEHHE BBISBJIATH OTJIWYUTEIbHBIC TPH3HAKU JKHUBBIX
CUCTEM, B TOM 4YHCJIe TPUOOB, PacTEHUH, JKUBOTHBIX M YEIIOBEKA;
MPHUCIIOCOOJICHHOCTh BUAOB K Cpele OOUTaHHS, a0MOTHYECKUX W
OMOTHYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aMMOCBSA3€H OPraHu3MOB B
COOOIIECTBAX, AHTPOMOTCHHBIX HM3MEHEHMM B JKOCHCTEMaxX CBOECH
MECTHOCTH;

7) yMEHHE WCIONB30BaTh COOTBETCTBYIOUINE AapTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY JJIsS JOKa3aTelIbCTBA
POJCTBAa OPTraHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT; B3aHMOCBSI3U
OpraHU3MOB U CpeAbl OOWTaHWSA;, EIMHCTBA YEIOBEYECKUX pac;
HEOOXOJUMOCTH  3/0poBOro  o0Opa3a  KU3HH,  COXpaHEHHUs
pa3sHoOOpa3ust BUJOB M HKOCHUCTEM, KaK YCJIOBHUS COCYILECTBOBAHUS
NPUPOIBI M YETIOBEYECTBA;

8) ymeHme pemath MOUCKOBbIE OWOJIOTMYECKHE 3a]1auH;
BBISIBJISITh NTPUYMHHO-CJICJICTBEHHBIC CBS3M MEXIY HCCIICIyeMBbIMU
OMOJOTHYECKUMH O0BEKTaMHU, MpPOIECCAaMU W SIBJICHHUSIMH; JIeJaTh
BBIBOIBI ¥ IPOTHO3bI HA OCHOBAHUH TTOJIYYE€HHBIX PE3YIIbTATOB;

9) yMmeHHWe  BBIABUTATh  THUIOTE3bl, MPOBEPATH  UX
IKCTIEPUMEHTAITBHBIMA CpeacTBaMH, bopmynmupys 1eITb
WCCIICIOBAHMSI, aHAIM3UPOBATh IMOJYYCHHBIE Pe3yabTaThl M JENaTh
BBIBO/IBI,

10) npuHMMaTh Yy4yacTHe B HAYYHO-HCCIIEIOBATEIbCKOM
paboTte 1Mo OWOJIOTHH, SKOJIOTHH W MEAMIIMHE, TIPOBOAMMON Ha 0Oaze
IIKOJBHBIX ~ HAYYHBIX OOIIECTB W MYOJIMYHO TPEJCTaBISThH
MOJTyYCHHBIE Pe3yJIbTaThl Ha YYCHHUYECKMX KOH(EPEHIHMSIX Pa3HOTO
YPOBHS;

11) ymeHue oleHHBATh J3TUYECKHE ACHEKTHI COBPEMEHHBIX
UCCIIEIOBaHUH B 00JacTH OMOTEXHOJIOTMH W TI'eHETUYECKHUX
TEXHOJIOTUH  (KJIOHUPOBaHHWE, WCKYCCTBEHHOE OIIOJJOTBOPEHHE,
HAIPaBIIEHHOE W3MEHEHHE TEeHOMa U CO3JIaHue TPaHCTCHHBIX
OpraHU3MOB);

12) ymeHme MOTHUBHPOBATH CBOW BBIOOp  Oymymieit
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MpoeCCHOHAIBHON ICSITEIbHOCTH B 00JIACTH OMOJIOTUH, MEIUITUHBI,
OMOTEXHOJIOTHH, TICUXOJOTHUU, SKOJOTHUU, BETEPUHAPUHU, CEIHCKOTO
XO035HCTBa, MHIIEBOM MIPOMBIIIIICHHOCTH; yrayOmsTh
MO3HABATENBbHBI WHTEpEC, HalpaBIICEHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIICH Mpodeccuu W MPOJAODKEHHE OHOJOTHYECKOTO
o0pa3oBaHUs B YYPEKACHUAX CPEAHET0 MPO(EecCHOHATBHOTO U
BBICIIETO 00Opa30BaHMS

4.2. ®oHI OLEHOYHBIX CPEACTB /IS MPOBeAEHUsI MPOMEKYTOUHOI aTTecTalNu
o0y4yarommXxcs no AUCIHUNINHE

IToxka3aresu 1 KpUTEPHH OLICHUBAHUA KOMIIETCHIIU A
[Tokazarenu M KpUTEpHUH OLICHUBAHUA KOMIIETCHIWN, ONMUCAHUE IIKAJI OLCHUBAHUS
COZIepXaTCs B PUIIOKEHUU 1.

KOHTpOJ’ILHLIG H TECTOBBIC 3aJaHUA
KOHTpOJIBHLIe 3alaHus COACPIKATCA B IIPUITOKCHUN 1.

MeTtoanuecKkue MaTepHuaJIbl

Metoauyeckue MaTepualibl, OINpEAEsAoNMe MPOLEaypbl OLEHWBAHMS 3HAHUMH,
YMEHHH, XapaKkTepu3yrmux GopMUPOBAHHE KOMIIETCHIIUM, COJIEPKaTCs B MPUIIOKEHUH 1.
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IIpuaoxenne 1
KoHTpOJIbHO-01IeHOYHBbIE CPeACTBA
AJIHA TIPOBEACHUS leOMe)KyTO‘IHOﬁ arTreCTalmi 10 AMCIMIJInHEe
0/1.08 BUOJIOTUsI (YT JIYBJIEHHBIV YPOBEHD)

1.1. ®opma npoMeKyTOUHOI aTTecTauMu: JK3aMeH (2 ceMecTp)

1.2. Cucrema oleHMBAaHUS Pe3yJIbTATOB BbINOJHEHUS 3aJaHU I

OneHuBaHue pe3yJIbTaTOB BBINOJHEHUS 3aJaHUM IIPOMEKYTOYHON aTTECTALMU
00y4aroIuXxcsl OCYLUIECTBISETCA HA OCHOBE CIEAYIOLIUX IPUHIUIIOB:

JIOCTOBEPHOCTH OLICHKU — OLIEHUBAETCSI YPOBEHb C(HOPMUPOBAHHOCTH 3HAHUI,
YMEHHUM, NPAKTUYECKOrO OIbITa, OOMMX M NPOPECCHOHATIBHBIX KOMIETEHIIHMH,
IPOAEMOHCTPUPOBAHHBIX 00YYAIOIIMMHUCS B XO/I€ BBIIIOJHEHUS 3a/JaHUS;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIITOJIHEHMS 33JaHUI JOJKHA IIPOBOJIUTHCS B
OTHOLIEHUU TE€X KOMIIETCHIIM, KOTOphle HEOOXOAuMbl s 3(PPEKTUBHOTO
BBINTOJIHEHHS 3aJaHUS;

HAJe)KHOCTU OLEHKH — CHCTEMa OLICHWBAHMS BBINOJIHEHUS 3aJaHUl JOJDKHA
00J1aaTh BBICOKOM CTENEHBIO YCTOMYMBOCTU MPU HEOAHOKPATHBIX OLIEHKAX YPOBHS
c()OPMUPOBAHHOCTH  3HAHWUM, YMEHHUN, MPAKTUYECKOrO OIbITa, OOWUX U
PO ECCUOHATIBHBIX KOMIIETEHIIMI 00y4YaroIInXCs;

KOMILJIEKCHOCTA OLEHKH — CHUCTEMa OLEHUBAHUS BBIIOJHEHUS 3aJaHUM
JOJDKHA TI03BOJISITH MHTETPATUBHO OLIGHMBAaTh 00ImMEe U mHpodeccrnoHalbHbIE
KOMIIETEHLIUH 00y4aroIuXCs;

OOBEKTUBHOCTU OLIEHKH — OLIEHKA BBIMOJIHEHHSI KOHKYPCHBIX 33JIaHUN JTOJKHA
OBITb HE3aBUCHUMOW OT OCOOCHHOCTEW NpodecCUOHATBbHOM OpUEHTAlUd WU
IPEANOYTEHUIN MPEenoaaBaTeeil, OCyIECTBISIOMMX KOHTPOJIb WIH aTTECTALHIO.

[Ipr BBINONMHEHHM NPOLEAYP OLIECHKU 3aJaHUNA HCIHOJB3YIOTCS CIEAYIOLINE
OCHOBHbBIE€ METO/IbI:

- METOJ] pacyeTa NepBUYHbBIX 0aJIOB;

- METOJ] pacueTa CBOJAHbBIX OaJIOB.

Pe3ynbpTaThl BBINOJIHEHUS 3aJlaHU  OLEHUBAIOTCS B COOTBETCTBUHU C
pa3pabOTaHHBIMU KPUTEPHUSMU OLICHKHU.

Hcnonb3yercs sty OajibHas 1IKaja AJis OIEHUBAHUS PE3YJIbTATOB 00YUYEHUSI.

[lepeBoag mnATH OannbHOM IIKaJNbl Yy4yeTa pe3yJbTaTOB B MATH OaUIbHYIO
OLICHOYHYIO IIKAJIY:

Ounenka KonuyecTBo 0215108, HAOpaHHBIX 32 BHINOJIHECHHE
TeOPeTHYECKOro U NPaKTHYecKOro 3aaHusl,
cpeaHuii 0a/171 10 UTOraM aTTeCTAlNU

O1eHKa 5 «OTIINYHO) 4.6-5
OueHka 4 «Xopoio» 3,6-4,5
Orienka 3 «yJOBJICTBOPUTEIHLHOY 3-3,5

OrneHka 2 «HEYAOBJIETBOPUTEIBHOY <29
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1.3. KOHTPOJIbHO-01I€HOYHbIE CPeACTBA
1.3.1 3apanmue:
3aganue:
1.OTBETUTH HA BONPOCHI TECTOB.
2. Pemnts 3amauy.
IIpuMepHBIe BONPOCHI TECTUPOBAHUS
B 3ajanusx 1-20 BbiOepu NPABUJILHbINA OTBET U MOI4Y€PKHM €ro.
IIpaBWJIbHBIH OTBET MOKET ObITh TOJLKO OMH.
1. KTo siBNIIeTCSI OCHOBOMOJIOKHUKAMHU KjieTouHOH Teopuu(1838)
A) ®.Mromnep u 3.1 ekkenb
b) 1.36apckuit u ®.Kpux
B) M.IInetinen u T.I1IBanH
2. Hucno XpoMOCoM y uenoBeka?
A) 112
b) 28
B) 46
B) 78
3. [Ipouecc MHAUBUAYATBHOTO Pa3BUTHSI OpraHU3Ma OT Hadajia CyIeCTBOBAHUS U J10
KOHIIA KU3HU?
A) oHTOTEHE3
b) a0puorenes
B) ¢unorenes
I') opranorenes
4. I'maBHas poJjib paCTEHUI B KPYTOBOPOTE BELIECTB COCTOUT B:
A) pacuienjieHuu OpraHM4eCcKruX BEIIECTB
b) ucnonp3zoBanny HEOOXOAUMOM ISl KPYTOBOPOTA COJTHEYHON YHEPTUU B MPOIIECCEe
(dorocunTe3a
B) norsnomenun BoAbl U3 OYBBI
I') BeIIEeIeHNM KHCIIOpO/Ia
5. YUto oOpa3zyeTcs B pe3ysibTaTe Meio3a U3 0OJJHOM MaTEPUHCKOU KIETKU?
A 4 ramtongHele KJIETKHA
b) 2 noyepHue KJIETKM C yMEHBILIEHHBIM BBOE HAOOPOM XPOMOCOM
B) 2 nouepHue kineTku ¢ HAOOPOM XpPOMOCOM, paBHBIM HA0OPY B MAaTEPUHCKON
KIJIETKE
I') 4 nunonaHBIE KIETKU
6. B mporiecce meito3a 4ncio XxpoMocoM B TaMeTax:
A) OKa3bIBa€TCsl paBHBIM UX YHCIY B MATEPUHCKOM KIIETKE
b) yMeHbI11aeTCsl BIBOE MO CPABHEHUIO C MATEPUHCKOW KJIETKOMN
B) yBenuuuBaeTcs BABOE MO CPABHEHUIO C MATEPUHCKOM KIIETKOM
I') oka3piBaeTCs pa3nMuHbIM
7. Monekyna JIHK npexacrasinser co60il moimmep, COCTOSIIUN U3 OTICIbHBIX ..
A) HYKJICOTHIOB
b) amunokucnor
B) Monocaxapuios
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I') a30THCTBIX OCHOBaHMI
8.13 1ero cocTosT pubOCOMBI?
A) JIHK GenkoB u MmeMOpaHbI
b) PHK u 6enkoB
B) PHK, 6enkoB 1 MemMOpaHbI
I') IHK i PHK, 6enkoB u 1ByX MemMOpaH

9. Kakoe n3 yTBepKACHUMN ITPAaBUIIBHOE:

A) Bce )KUBbIE OPraHU3MBbI 00J1a/1aI0T OJJUHAKOBO CJIIOXHBIM YPOBHEM OpraHU3alun
b) Bce xuBBIe Oprann3mMbl 001a/1a10T BHICOKMM YPOBHEM OOMEHA BEIIECTB
B) Bce uBble OpraHu3Mbl OJIMHAKOBO PEArMPYIOT HA OKPY’KAIOIILYIO CPEAY
I') Bce ’uBbIE OpraHu3Mbl 00J1aJaI0T OJMHAKOBBIM MEXAHU3MOM Mepeadn
HaCJIEeICTBEHHON HHPOpMauuu

10. Kaxxp1ii BU B IPpUPOJIE CYIIECTBYET B (hopme:

A) ceMelcTB

b) nonynsumii

B) He cBsI3aHHBIX MEXTy c000ii ocobei

I') pa3HOPOIHBIX TPYTITT

11. I'maBHBIM PETYIASATOPOM CE30HHBIX U3MEHEHUH B )KU3HU PACTEHUN U )KUBOTHBIX
ABJISIETCS] U3BMEHEHHE:

A) KoJIMuecTBa MUIIU

b) nnunbl AHSA

B) BnaxxHocTtu Bo3yxa

I') kmumara

12.Ha xakux pacrenusix I'. MeHenb cTaBuil ONbITHI?

A) Ykpon

b) 'opox

B) Kykypysa

I') kaprodenn

13.0nnogoTBOpEHHAs SUIIECKIIETKA HA3bIBACTCSI:

A) 6nacryna

b) 3urora

B) ramerta

I') ractpyna

14.I1pu KakOoM KJIETOYHOM JIEJIEHUU KOJIMYECTBO XPOMOCOM HE YMEHbBIIAETCs?
A)Mmeiio3

b) Muto3 u meiios

B) amuTo3 u meiio3

I') muto3

15. ABTOTpO(DHBIE OPraHU3MBI TOTYYaIOT SHEPTHIO:

A) Y3 rOTOBBIX OPraHUYECKUX BEIIECTB

b) nornomas Boxy

B) 3a cueTr cuHTE3a OpraHNYECKUX BELIECTB U3 HEOPraHUYECKHUX

I') 3a cuer pacnasa HEOPraHUYECKUX BEILIECTB.
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16. Eciin amuHokucioTa koaupyrorces kogonoM YIT, to B PHK emy coorBercTByer
TPUILIET:

A) TIHL; B) AI'T; B) AL

17. Kakas u3 runotes B 6omblel crenenu noareepxaaet uro JJHK aBnsercs
T€HETUYECKUM MaTepUaIioM KIIETKU?

A) THK cocTout u3 yeThipex BUIAOB HYKJIEOTHIOB, IOATOMY CIIOCOOHA XPAaHUTh
uHpopMaIuio;

b) B comatnueckux kinetkax koaudectBo JIHK BaBoe Oorbliie, yem B raMeTax;

B) V kaxnoit ocoou JJHK nHauBuayansHO MO CBOEH HYKIEOTHIHON
ITOCJIEA0BATEIBLHOCTH.

18. OCHOBHBIM HaAyYHBIM METOJOM HCCIIEJOBAHUS B CAMbIi PAHHHI IEPUOJ Pa3BUTHUS
Ounosoruu ObLI:

A) 3KcriepuMEHTaIbHBIN B) cpaBHUTENBHO-UCTOPUYECKUI

b) Mukpockomnus I') MmeTon HaOMIOAEHUS U ONUCAaHUSI OOBEKTOB
19.Kaxoit opranous; He UMEET MEMOPAHHOTO CTPOCHHUS

A) Bakyounb

b) Xnopomnact

B) Anpo

I') Pubocoma

20.Yto siBrsieTcs npuMepoM MOIU(GUKAITMOHHONW U3MEHYMBOCTH
A 3arap y 4enoBeka

b) AnsOnHu3M

B) lanbToHu3zm

I') Cunapom Mopdana

B 3amanusx 21-24 BpIOepHTEe TPH BePHLIX OTBETAa W3 HIECTH. JanuIuTe
BblIOpaHHbIe OYKB a1()aBUTHOM NOPSIIKE.

21. K pyauMeHTaM OTHOCSITCSA:

A) xBOCT

b) 3y06n1 myapocTu

B) BoJsioCSIHHOI TOKPOB

I') annenaukc

J1) TOJIKOKHBIE MBIIIIIIHI

E) MHOTOCOCKOBOCTH

22.KomnoHeHTaMu OMOTe0EeH03a SABIISIOTCS:

A) 30011€HO3

b) apomopdo3

B) nonmumopduzm

I') mopno3

1) durtoneHos

E) sxoton

23.0TnuunTenbHbIe MPU3HAKK, XapaKTEPHBIE I BU/IA YEIIOBEK Pa3yMHBIN:
A) cBoJluaTas NpyKUHSAILAs CTOMA

b) nanuumne S-o6paTHBIX U3ruOOB MO3BOHOYHHKA

B) npeoOpa3zoBaHue TULIEBOIO OT/AEJa YEPEIa HaJl MO3rOBBIM
I') Xopo1110 BBIpaKEHHBIN 0I00POAOYHBIN BBICTYII
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J1) CoxpaneHnue NpoTUBONOCTABIECHUS OOJIBIIOTO Majblia

E) TpéxxamepHoe cepiie ¢ HEMOJTHOM MeperopoIKoi

24. Kakue opranu3Mbl BeIyT Mapa3uTUIECKue 00pa3 sKU3HHU?

A) IEHUITWIUTUH

b) putodropa

B) ciopbinbs

I') npoxoxu

J1) ronoBHs

E) mamnuHboHbBI

B 3ananusx 25-27 He00X0IUMO YCTAHOBUTL COOTBETCTBHE MEK/IY COEPKAHUEM
MEPBOr0 U BTOPOIo cTOJ01I0B. OTBET 3alIUCHIBAETCH B TA0JIHILY.

25. Ilpu BBITIOTHEHUH K KaXKIOW MTO3UIINH, JAHHOW B JICBOM CTOJIOIE, HAO
mogo0paTh COOTBETCTBYIOUIYIO MO3UIMIO U3 MTPABOTO CTOJIOIA U BIIUCATh
MOJIYYCHHBIA OTBET B TAOJIUILY.

[Tpumep DKOJIOTHYeCKue
(bakTopsl

1) noBbIlIeHHE JaBJICHUS BO3TyXa A) abnotnueckuit

2) KOHKYPEHLIUS 3a TEPPUTOPHUIO MEXKAY PAaCTEHUAMU b) 6uotnueckuit

3) U3MCHEHUE YUCIICHHOCTH MOIYIISAIUU B PE3yJIbTaTe MUICMUN
4) n3mMeHeHue penbeda YKOCHCTEMBI

5) B3aMOJICHCTBUE MEXK]Ly OCOOSIMU OJTHOTO BUJIA

OtBeT:

1 2 3 4 5

26.1Ipu BBIMOJHEHUH K KaXKJIOM MO3UIINH, TaHHOU B JIEBOM CTOJIOIIE, HAJ0
mogo0paTh COOTBETCTBYIOUIYIO MO3UIMIO U3 TTPABOT0 CTOJIOIA U BIIUCATh
MOJTYYCHHBIM OTBET B TAOJIUILY.

[Ipumepsl Tun B3auMOOTHONIEHUS
1) uenoBek - BUpyc repreca A) X039MH-TIapa3UT
2) Myxa - BEeHEpMHa MYyXOJIOBKa b) xumHuk-xepraa

3) cobaxka - Kier
4) yenoBek - NU3eHTepUiiHas amEda
5) KpoT - 10’K€BOM YepBb
OrtgerT:
1 2 3 4 5
27. 1lpu BBIMOTHEHUH K KAXKIOM MO3UIINH, TAHHOHN B JIEBOM CTOJIOIIE, HAIO
Mo100paTh COOTBETCTBYIOIIYIO TIO3UITMIO U3 MPABOTO CTOJIOIA U BIIUCATH
MOJTYYCHHBIM OTBET B TAOJIHITY.
Opranu3mMel CriocoObl MTUTaHUS
1) KUBOTHBIE KIETKH A)aBTOTPOdBI
2) 3eneHble IBETKOBbIE PAaCTEHUS b) rereporpodst
3) rpulsl
4) 3eneHbIe OTHOKJIETOUHBIC
BOJIOPOCITH
5) KpacHbIE BOJOPOCTH

OrTBer:
11 E 3 [ 4 5
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B 3amanmmsax _ 28-30  orBer  He00X0AMMO _ VCTAHOBUTH __ NMPABWIbLHYIO
I0CJIeI0BATEIbHOCTD ACCTBUH.

28. PaccraBbTe nmepeyncieHHbIe COOBITUSI B XPOHOJIOTMYECKOM MOCIe10BATEILHOCTH.
A) U3006peTenue 3IeKTPOHHOTO MUKPOCKOTIA.

b) OtkpbiTHE pribocom

B) U3o0peTenune cBETOBOro MUKpOCKOMIa

I') YtBepxaenue P.BupxoBa o mosiBIeHUH KaxXI0M KIETKH OT KIETKU
1) TIosBnenue kinerounoit reopun T. [lIBanna u M. Illneiinena.

E) IlepBoe ynorpebienne TepMuHa «kiaeTka» P. I'ykom.

Ortger:

A b B r i E

29. Onpenenure MOCICIOBATEIBHOCTh COOBITUH, IPOUCXOIAIINX B TIPOIECCE
KJICTOYHOTO JICJICHUS

A) pacripenierieHre XpoMOCOM I10 DKBATOPY KJICTKH

b) nenenue nuToIIa3Mbl

B) crimpanu3anus 1 yaIBOCHHE XPOMOCOM

I') o6pa3zoBaHue BepeTeHa JIeeHUs

J1) pacxokaeHue XpoMaTH I K TIOJIF0CaM KICTKH

E) oOpa3zoBanue HOBBIX sifiEp

OtBer:

A b B r i} E

30. PaccraBpTe pacTeHHs B TOM MOCIIENOBATEIBHOCTH, B KOTOPOU OTAENBI, K KOTOPBIM
OHM OTHOCSITCS, HOSIBWJIMCh HA 3eMJI€E:
A) mamapoTHUK OpJIsIK
b) nmanen
B) nnayn OynaBoBHIHBIN
I') poxsb
1) xenp
E) xkykymikuH e
OtBer:
LA I | B T A E

IIpumMepHbIe MPaAaKTHYECKHE 3aTaHUS

3agaum:

1. ¥ KpoaumkoB cepas oOKpacka IIIEPCTH JOMHHHPYET HaJ YCPHOM.
['OMO3UTOTHYIO CepyI0 KPOJIbUYMXY CKPECTHIIM C YEpHBIM KposimkoM. Kakumu OymayT
KposbyaTa?

2. Y MOpCKHX CBHHOK Y€pHasi OKpacKa IIEpPCTH TOMUHHUPYET HaJ Oeoi.
CkpecTriid IByX T€TEpO3UTOTHBIX caMila 1 caMKy. Kakumu OyayT ruOpuasl mepBoro
MOKOJICHUSI?

3. YV THIKBBI AuWcCKOBUAHAS (opma TUIOAa JOMHUHUPYET HaJ MIAPOBUITHOM.
['OMO3UrOTHYIO MIAPOBUIHYIO THIKBY OINBUIMJIM MBUIBIION TaKOM ke ThIKBBL. Kakumu
OyIyT THOPUJIBI IEPBOTO MOKOJICHUS ?
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4. YV TomaToB KpacHas OKpacka IUIOJa JOMHHHUPYET HaJ KEITOU.
[lepeonbimmimn  ABa pacTeHUsT C KpPacHOM OKpackoW IUIOAOB: OJHO OBLIO
TOMO3UTOTHBIM, JPYro€ reTepO3UrOTHBIM. PacTeHns ¢ KaKMMU IUI0JaMH BBIPACTYT B
EPBOM MOKOJICHUHN ?

5. T'en panHero co3peBaHus SYMEHS JOMHUHHUPYET HaJa MO3HECIEIOCThIO.
Kakoe moToMCTBO MOXKHO 0XKHMJIaTh OT CKPEUIUBAHUS SYMEHS PAHHETO CO3PEBAHMUS C
SYMEHEM T103]IHETO CO3PEBAHMUS?

6._CkpenBany KpOJIMKOB: TOMO3UTOTHYIO CAMKY ¢ OOBIYHOM IIEPCTHIO U
BUCAYUMH YIIIAMH U TOMO3UTOTHOTO CaMIia C YJIMHEHHOM MIEPCTHIO U CTOTYUMHU
ymamu. Kakumu 6yyT ruOpuapl IepBOro MOKOJICHHUS, €M 0ObIYHAS IEPCTh U
CTOSYUE YIIN — JOMUHAHTHBIC TIPU3HAKHU?

7. Y TOMaToB KpacHBIN IBET IJIOJOB JOMHHHUPYET HaJ KENTHIM, HOPMaTIbHBIN
pocT - Haja KapiaukoBbIM. Kakumu OyayT THOPHIBI OT CKPEUIMBAHUS TOMO3UTOTHBIX
KENTHIX TOMAaTOB HOPMAJILHOTO POCTa U KENTHIX KapJIUKOB?

8._ VY oBca paHHecHeloCTb JOMHHHMPYET HaJ  IO3JHECIEIOCTHIO.
I'eTepo3UroTHOE paHHECIIENIOE PACTEHUE CKPECTWIIN C Mo3aHecnensM. [lomyumnm 28
pacteHuil. CKOJIBKO pa3JMYHBIX THUIIOB TraMeT oOpa3yercs Yy paHHECIEIOro
POIUTEIBCKOIO PACTEHUA?

A)l B)3

B) 2 I) 4

9. lN'ostyOornasslif mpaBopyKHil t0HOIIA (OTEI] €ro ObLI JIEBIION), KEHUJICS Ha
Kaperias3oil Jielie (Bce e€ poJACTBEHHUKH - Kaperia3sble). Kakue Bo3aMoxHO OyayT
JI€TH OT 3TOro Opaka, eciy KapHe ria3za u mpaBOpyKOCTb - JIOMUHAHTHBIE MPU3HAKU?

10. ¥V gymmcToro ropomka BBICOKMM POCT JOMUHHUPYET HaJ KapJIUKOBBIM,
3enéupie 00061 — Hag xEnTeiMu. Kakumu OyayT THOpUABI MPH CKpPEHIMBAHUU
TOMO3UTOTHOTO PACTEHMsI BBICOKOIO pOCTa € KENTHIMM 0o0aMu M KapiHvka ¢
KENTHIMU O00aMu?

1.3.2. Kpurepuu oneHku

Ounenka 3a  3amanne  «TectupoBaHue»  ONpeNeNsAeTCs  MPOCTBIM
CyMMHUpPOBaHHEM OaJIOB 32 MpaBUJIbHBIE OTBETHI HA BOMPOCHl. OJMH BEPHBIN OTBET
paBed 0,07 Gamnna.

OTBeT cunTaeTcsi NPaBUIIbHBIM, €CIIH:

- IIpM OTBETE€ HAa BONPOC 3aKpbITOM (OpPMBI C BBIOOPOM OTBETa BBIOpAH
IIPABUJIbHBIN OTBET;

- IIPY OTBETE Ha BOMPOC OTKPBITON (POPMBI JaH MPaBUIIbHBIN OTBET;

- IIPU OTBETE HA BONPOC HA YCTAHOBJICHHWE MPABHIIBHOW MOCJIEN0BATEIBHOCTH
YCTaHOBJICHA MMPABUJIbHAS [TOCJIEI0BATEIbHOCTD;

IIPY OTBETE HA BONPOC HA YCTAHOBJIEHWE COOTBETCTBHUSI, €CJIM COIOCTABICHUE
IIPOU3BEJEHO, BEPHO, JIJIsl BCEX Map.

OHeHI/IBaHI/Ie BBIIIOJTHCHUA  IIPAKTHYCCKHX SaI[aHI/Iﬁ OCyHICCTBIIACTCA B
COOTBCTCTBHH CO CJIG,ZIYI-OIHGI\/'I MeTOHHKOﬁ.

MCTO,Z[I/IKaI B cootBercTBUM C KaXXJIbIM KPUTCPUEM OaJIbI Ha4YUCIAIOTCA, €CIIN
CTYACHT OaJl HpaBI/IHBHBIﬁ OTBECT, MM COBCPHINII BCPHOC ﬂeﬁCTBHe. 3a
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HeraBI/IHI)HHﬁ OTBCT, WJIM HCBCPHO BBIIOJIHCHHOC HeﬁCTBHe CHUMAIOTCsA 6am11;1,
b 1% (e0) IIOJIHOCTBIO, by 1% (e10) JaCTH4YHO, B COOTBCTCTBHH C p33pa6OTaHHI)IMI/I KPpUTCPUAMU
OLICHKH. OHGHKa 3a 3aJaHHC paBHA CYMMC 63.J'IJIOB, Ha6paHHBIX B PC3YIIbTATC
PCHICHUA 3adaHN.

Ne Kputepuu o1ieHK# K NPAaKTHYECKOMY 33 aHUIO basnnel 3a kpuTepun
OLICHKH
1 Odopmiienue yca0Bus 3a1aHus MakcumaJbHBI
o0aan— 0,4 6anna
- BepHO 0()OPMJICHO yCIIOBHUE 3a/1a4H, PEJACTABIICHBI BCE 04
TeHETUYECKUE CMBOJIBI ’
- yciioBue 3a1aHus 0QOpPMIICHO ¢ HE3HAYUTEIbHBIMH 0.2
HETOYHOCTSMH, IPEJICTABJICHBI HE BCE TeHETUYECKHUE CUMBOJIBL. ’
- ycJioBHUe 3a7aHus 0hOpMIICHO HEBEPHO 0
2 Hcnonb3oBaHue reHeTHYECKO CHMBOJIMKH (CHMBOJIOB) MakcuMasbHbIH
o0aa —0,6 0aa
- BEpHO O603Ha‘~I€HI>I CHUMBOJIBI B YCJIOBUH 3a/1a4y U B 0.6
:

(dhopMyIax, UCMOJIb3yeMbIX B PEIICHUH 3aaun

- nomyiieHa | HeTOYHOCTh PU 0003HAYECHUU CUMBOJIOB B
YCIIOBUH 33Ja4i, JOMylIeHa | HETOYHOCTh B CHMBOJIAX B 0,4
(hopMyIiax, HCIIOJIb3yEeMbIX B PEIICHUH 331291

- IOMYIIEHO 2 1 60Jee HETOYHOCTH MTPH 0003HAYECHUH

CHUMBOJIOB B YCIIOBUH 3aJ1auu , 2 U 00Jiee HETOUHOCTEHN B 0
(dbopMyIax, UCIOIb3YEMbIX B PEIICHUU 3a]1a41
3 Colur01eHe aITOPUTMA pellieHust MaxkcumanbHbIi

o0as —0,2 6aaaa

-COOJIIOIAeTCSl AITOPUTM PEIICHUS 3aa4u: 3aITUCh OYKBEHHBIX
0003HaYCHUI aiesneil, 3aMuch BCeX YCIOBUH, 3aHCh
TCeHOTHUIIOB CKPEIUBAIONINXCS 0CO0CH, 3amuch copTra 0,2
00pa3yroImuxcsl y poAuTeneil TaMeT, 3aUCh TeHOTUIIOB U
(heHOTHUTTIOB TOTOMCTBA

- AJITOPUTM PEIICHUS 3a]Ja4l OTCYTCTBYET 0
4 Onucanue (peHOTUNA M TEHOTHUIIA IJIA PellIeHUs 321a49U MakcuMajabHBIH
o0as —0,6 6aaaa
- IPaBUJIHLHO OMHMCAHbI T€HOTHUIIBI, (PEHOTHUIIBI 06
CKpENIUBAIOINXCS 0c00€ U MOTOMCTBA '
- nomyiieHa 1 ommOKa Mpu ONMUCaHUK TeHOTUIa, PEeHOTUIA 04
CKpENTUBAIOINXCS 0c00eH U MOTOMCTBA '
- IOTYIICHBI 2 OMIMOKY TIPU OMUCAHUU T€HOTUNA, (PeHOTHIa 0.2
CKpENTUBAIINXCS 0c00eH U MOTOMCTBA '
- HEBEPHO OMMCAH F€HOTHUI, PEHOTUT CKPEIUBAIOLTUXCS 0
0oco0el ¥ TOTOMCTBA
5 BeposiTHOCTB HacJIe10BaHHA NIPHU3HAKOB MaxkcumanbHbII
o0aa1 — 0,4 6anaa
- BEPHO ONpeJieJIeHa BEPOSITHOCTh HACIEAOBaHUSI TPU3HAKOB 0,2
- HEBEPHO OMpeieTIeHHA BEPOSITHOCTh HACIICIOBAHUS
MIPU3HAKOB 0
6 OTBeT nocJie peuieHus 3a1a4u MakcumMajabHBIH
oasia — 0,2 6a1a
- 3a/1a4a B KOHIIE PELLIEHUS COJEPKUT BEPHBIN OTBET 0,2
- 33]1a4a HE COAEPKUT B KOHIIE PEIIECHUS BEPHOTO OTBETA 0
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7 YcTHOE 00bsICHeHHE pelieHusl 3a1a4M MakcumasibHbIH
0asi1 —0,6 6aa10B

- 00BSICHEHHE PEIICHHUS 3a/1aHHS IOCIIEA0BATENbHOE, IOTHYHOE,
BBIBOJIbI BEPHBIC, ApTYMCHTUPOBAHHLBIC,

- IPAaBWJIBHO JIAIOTCS OTBET (OTBETHI) HA COITYTCTBYIOIINE
BOIIPOC (BOIIPOCHI)

0,6

- HE3HAUUTEJIbHO HapyIlleHa MOCe10BaTeIbHOCTh, JIOTUKA
OOBSICHEHUS PEIICHMSI 3a/I1aHNsI, BEIBOJIbI BEPHBIC, HE
JIOCTaTOYHO apryMEHTHPOBaHHbIE; 0,4
- CTYZICHT UCIBITHIBAET 3aTPYAHEHUS, OTBEYAst HA
COITYTCTBYIOIIIME BOMPOCHI

- 3HAYUTEJIbHO HAPYILIEHA [1OCJIEN0BATEIBbHOCTD, JIOTUKA
OOBSICHEHUS pelleHus 3alaHus (CTYACHT HE MOKET OObsACHUTb,
KakuM 00pa30M MPHIIENT K PEIICHHUIO 3a/IaHHsI ), BBIBOJIBI HE

MOTYT CUHUTATBHCA apr'YMCHTUPOBAHHBIMU U O6OCHOBaHHLIMI/I; 0
CTYACHT HCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUSA, OTBCYUAA HA
COIMYTCTBYROIINEC BOIIPOCHI

HUTOT'O 3

1.4. MarepuajJbHO-TeXHHYECKOe  o0ecnedeHue JIJA  NPOBeJeHHs
NMPOMEKYTOYHOM aTTeCTAUM
ATTecTarus NpoBOAUTCS B yueOHOM KabuHeTe «buoaorusy.

1.5. VYuyeOHO-MeToaMUYeckOe U HHGpOPMALMOHHOE oOOecredyeHue Jisi

NpoBe/IeHNs MPOMEKYTOUYHON aTTeCTAlMU
OcHoBHbIE yUeOHbIe U3TaHUSs

1. buonorusi: y4eOHMK M TOPAKTUKYM IJsi CpeaHero mnpodecCuOHaIbHOro
obpazoBanus / B. H. Speiruna [u ap.]; mog pemakmueit B. H. fApeiruna. — 2-e usz.
— MockBa: WznarensctBo [Opaiit, 2020. — 378 c¢. — (IIpodeccuonanbHoe
obpasopanue). — ISBN 978-5-534-09603-3. I'pud YMO CIIO https://urait.ru/book/

2. buonorus s npodeccuii U CrienuanbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
HayuHoro npo¢uneit/ Koncrantunos B.M. , Pezanos A.I'. , ®azneesa E.O. - 9-e uzn.
crep. — M.: Akagemus, 2020.- 320 c. https://academia-library.ru

3. buomorus. 10-11 xnacc: 6a3oBbiii ypoBeHb: yueOoHuk /M.H. I[Tonomapéna,
O.A. Kopuunona, T.E. Jlomununa ; non penakuueit . H. Tlonomapépoii. — 10-¢
m3a. — Mocksa : [Ipocsemenue, 2022.

JlonoJiHUTEIbHbIE YUeOHbIe U3IaHUs

4. Mycrapun, A.I'. buonorus: yue6nuk / Mycrapun A.I'., 3axapos B.b.- M.:
KHOPVYC, 2018.- 424c.- (CIIO). B nep. ISBN 978-5-406-04517-6. CooTBeTCcTBYET
®I'OC CIIO nocuennero nokosnenus https://www.book.ru/

5. Mamonros, C.I'. O6mast 6uonorusi: yueouuk / MamontoB C.I'., 3axapos
B.b. — MockBa: KuoPyc, 2020. — 323 c. — ISBN 978-5-406-07702-
3.CootBerctByer ®I'OC CIIO mocnemnero nokoaeHus https://www.book.ru/book/

6. Konecunukon, C.M. Obmas Ouonorus: yueOHoe nocooue / KosnecHukos
C.1.- 6-¢ u3n., crep.- M.: KHOPVYC, 2020.- 288c.- (CI1O). B nep. ISBN 978-5-406-
07383-4. CooterctByer ®I'OC CIIO mocnemnero nokoieHus https://www.book.ru/

HNHuTepHeT-pecypcsl
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https://urait.ru/book/biologiya-450740
https://academia-library.ru/
https://www.book.ru/book/932501
https://www.book.ru/book/933564
https://www.book.ru/book/932113

7. DIeKTpoHHBIM pecypc mudpoBoil obpaszoBarenbHOt cpeasl CIIO
PROFo0pa3oBanue;

8. www. sbio. info (Bcs 6uonorus. CoBpemMeHHasi OM0JIOTHus, CTaThH, HOBOCTH,
OuoOIMoTEKA).

9.www. window. edu. ru (EamHoe OKHO jJo0cTyma K 00pa3oBaTelIbHBIM
pecypcam MHTEepHETa MO OHMOIOTHN).

10.www.5ballov. ru/test (TecT ayist aOUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KYPCY
Oouomorun).

11.www. biology. ru (buomoruss B OTkpsiTOM KOJutemke. CallT comepKuT
ANIEKTPOHHBIN yueOHUK moouosoruu, On-line TecTh).

12.www. nrc. edu. ru (buonmornyeckas kaptuHa mupa. Paznen KoMIbpI0TepHOrO
y4ueOHHMKa, pa3paboTaHHOTO B  MOCKOBCKOM TOCYAapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

13.www. nature. ok. ru (Penkue u ucyesaromiue XMBOTHbIE PoccuM — MpPOEKT
Oxonoruueckoro nenrpa MI'Y um. M. B. JlIomoHoCOBa).

14.www. schoolcity. by (buosnorus B Borpocax u oTBeTax).

MeToanyeckue yKazaHus JJisi 00y4arOIMUXCs M0 0CBOEHUIO TUCITUIITIMHBI

15. Metoauyeckue yKazaHusi g OOyYarOUUXCsl 1O  BBINOJHEHUIO
IPAKTUYECKUX padoT.

16. Metoauyeckue yKazaHusi i1 OOYyYaroOUUXCsl 1O  BBINOJHEHUIO
71a00paTOPHBIX padoT.
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