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1. MHACIIOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI O1. 08 BUOJOI'UA

1.1. O6sn1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas mporpamma y4eOHOW NUCHUIUIMHBI SBISETCS YacThIO MPOTPaMMBbI
MOATOTOBKM crenuanuctoB cpeanero 3seHa (nanee I111C3) B coorBercTBUU ¢ PI'OC
CIIO no cnenmansHocTH 15.02.16 TexHONMOrUs MaIMHOCTPOEHHUS.

1.2. Mecto yyeOHoM qucuuniinnbl B cTpykrype IIIICC3:
VYuebHasg aucHMIUIMHA BXOAUT B ooOmieoOpaszoBaTenbHbiil 1ukia [IIICC3 u
U3y4aeTcs Ha YIIIyOJICHHOM YPOBHE.
1.3. esan v TpeOOBAHUA K pe3yJibTATAM OCBOCHHS Y4€OHOM IUCHMIIJIMHBI:

B pesynbraTe OCBOEHUS Y4YyeOHOW AMCUMILIMHBI OOydYaroIUHcsA JOJDKEH
JOCTHYb CIEAYIOIINE PE3YIbTATHI:

JUYHOCMHbIE:

- 0CO3HaHHE 00YYaIOUIMMUCA POCCUICKOM IpaXk1aHCKOM UIEHTUYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIPENIEIICHUIO;

- HAJIMYME MOTHUBAIMHU K OOYYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

- LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEW MO3ULIMHM JUYHOCTU HA OCHOBE
JTyXOBHO-HPABCTBEHHBIX IICHHOCTEN HapOJ0B Poccuiickoi Oenepanuu,
UCTOPUYECKUX M HAIMOHAJIBHO-KYJIbTYPHBIX Tpaaulud, (OPMHUPOBAHUE CHUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHUPOBO33pEHUS], IPABOCO3HAHUS, IKOJOTUUECKONU KYJIBTYpbl, CHOCOOHOCTH CTaBUTh
LU U CTPOUTD KU3HEHHBIE IIJIaHbI;

- C(OPMHUPOBAHHOCTHh YYBCTBA TOPJOCTM M YBaXEHUS K HCTOPUU U
JOCTIKEHUSIM OT€YECTBEHHON OMOJIOTUYECKOW HAYKH; MPEJCTaBICHUS O IEJIOCTHOM
€CTECTBEHHO-HAYYHOU KapTUHE MUPA;

- NOHMMAaHUE B3aMMOCBSI3M M B3aMMO3aBHUCHMOCTU €CTECTBEHHBIX HayK, UX
BJIUSIHUA HA  OKPY)XKaloLIyl0 Cpeay, JOKOHOMHUYECKYIO, TEXHOJIOTMYECKYIO,
COLIMAIBHYIO W ATHYECKYIO C(hephl 1EATETbHOCTH YETIOBEKA;

- CIIOCOOHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTMHE MuUpa B 00pa3oBaTeNbHOM UM  MPOPECCUOHAIBHOW AESATENbHOCTH;
BO3MOXXHOCTH MH(OPMAIMOHHOW cpelapl sl  oOecreueHus MPOJyKTUBHOIO
caMmo00pa30oBaHus;

- BJIQJICHUE KYJbTYpOHl MBIIIJICHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAJIU3Y,
BOCTIPUATHIO MH(POpMAIMU B 0OJACTH €CTECTBEHHBIX HAayK, MOCTAHOBKE LIETU U
BBIOOPY MyTEH €€ NOCTHKEHUS B Tpo(ecCHOHaNBbHOM cdepe;

-CIIOCOOHOCTh PYKOBOJCTBOBATHCA B CBOEH JIE€ATEIBHOCTH COBPEMEHHBIMU
INPUHUMIIAMUA  TOJEPAHTHOCTH, JUajora W COTPYJHUYECTBA; TOTOBHOCTh K
B3aMMOJIEUCTBHIO C KOJJIEraMH, paboTe B KOJIJIEKTUBE;

- TOTOBHOCThH HCIIOJIb30BaTh OCHOBHBIE METOZbI 3aIUTBl OT BO3MOXKHBIX
NOCJIEJICTBUNA aBapuid, KaTacTpod, CTUXUHHBIX OEACTBUM;



- 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;

-MIOBBIIIEHUE  MHTEIUIEKTYaJlbHOTO  YpPOBHA B  MPOLECCE  M3YYCHHS
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 TMPUPOJIbI, TyTH €€ U3MEHEHUs 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
aHaIM3a MPUKJIAJIHBIX MPOOJIEM X035HCTBEHHON JESTEHHOCTH;



- CHOCOOHOCThP K  CaMOCTOSITEIPHOMY  TPOBEACHHUIO  HCCIEAOBAHUM,
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
IIEHHOCTHOTO OTHONIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJE POCCUMCKUX 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 Teopust Y. JlapBuWHA, CHUHTETHYECKash TEOPHUS DBOJIIOIUHU, TEOPHS
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 CYIIECTBEHHBIC MPU3HAKU:

CTPOCHHUSI BHUPYCOB, KIETOK TMPOKAPUOT U DYKAPUOT; OJHOKJIETOUHBIX H
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 BEIIESCTB 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
OpraHWU3MOB B COOOIINECTBaX, AHTPONOTCHHBIX W3MCHEHHH B JKOCHUCTEMax CBOEH
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,
IPOIIECCaMU U SIBJICHUSIMH; JIeJIaTh BBIBOABI M MPOTHO3bI HA OCHOBAHWHU TOJIYYCHHBIX
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
obmacTh  OMOTEXHOJIOTMM W  TCHETHYSCKHMX  TEXHOJOruid  (KJIOHHPOBAHME,
MCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAINPABICHHOE HM3MEHEHHWE T€HOMa W CO3/IaHHe
TPAHCTEHHBIX OPTAHU3MOB);



12) yMeHue MOTHBUPOBATH CBOWM BBIOOp Oyaymied mpodeccuoHaTbHOMI
NEesTeIbHOCTH B 00JacTH OWOJOTMHU, MEIUIMHBI, OMOTEXHOJOTUH, ICUXOJIOTHH,
AKOJIOTMH, BETEPUHAPHUM, CEJIBCKOIO XO35MCTBA, NUIIEBOW MNPOMBIIIIEHHOCTH;
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
MPEANOJaraeT  UEeJCHANpaBICHHOE  NPUMEHEHUE  MEeJAaroruyeckux  CpeJCTB,
o0ecIreunBalINX HE TOJIBKO (opMUpoBaHUE y OOYYArONIMXCS 3HAHWMA, YMCHHA,
HaBBIKOB M0 Y4EOHON TMCUUIUIMHE, HO M Pa3BUTHE MHTEpeca K AaHHOW mpodeccuu
WIA CIEUUAIbHOCTH, IICHHOCTHOE OTHOIIEHHE, MPO(PECCHOHANBHBIX KadyecTB
JUYHOCTU OYyIIEro CIeUaIkCTa.

1.4. Kosin4yecTBO 4acO0B HA OCBOCHHME NNPOTrPAMMBI Y4eOHOM AMCUMILIMHBI:
MakcumanbHOU yueOHOM Harpy3ku o0yuatromierocsi 78 4acoB, B TOM YHCIIE:
00s13aTeIBbHON ayAUTOPHOM yUeOHON HArpy3Ku 0Oydaromierocs: 78 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM TUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl
( B.T.4. mpodecCHOHAIbHO-OPHEHTHPOBAHHOE COIePKAHNE)

O0beM yacoB

MakcumaiabHasi yueOHasi HAarpy3Ka (Bcero mo nporpamMmme JUCIUILINHbBI) 78
O6s13aTe/IbHAsI ayAUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE!

IIEKIUH, YPOKH 50
U3 HUX NPOPECCUOHAILHO-OPUEHMUPOBAHHOE COOEPICAHUE 2
MPaKTUYECKUE 3aHATHS 18
U3 HUX NPOPECCUOHAILHO-OPUEHMUPOBAHHOE COOEPICAHUE 8
ITa00paTOPHBIC 3AHITHS 10
U3 HUX NPOGeCcCUOHAIbHO-OPUEHMUPOBAHHOE COOEPHCAHUE 2

[I[pomerxxyTounast arrectaiys B popme: 1udpepeHnpoBaHHbIN 3a4eT




2.2 TemaTuyeckuii njian u cogep:kanue ydeoHoii aucuumiuabl O/1. 08 buonorus

HaumenoBanue Copnepxxanue yueOHOIro MaTepuaJa, jaboparopHbie padoThbl U O0vem | YpoBeHb Kons!
pa3/iesioB M TeM NPaKTHYeCKHe 3aHATHUSI, CAMOCTOsITeJIbHAs padoTa CTy1eHTOB, KypcoBasi YacoB | OCBOCHHUSI | KOMIIEeTEHIHH,
padora (IpoeKT), HHbIe BUABI Y4eOHO0Il padoThbl B COOTBETCTBHH C y4eOHBIM ¢popmupoBanuio
IIAHOM (B.T.4. MPO(ecCHOHATBHO-0PHEHTHPOBAHHOE COJePKAHME) KOTOPBIX
crnocod0cTByer
3J1eMeHT
NPOrpamMMbl
1 2 3 4 5
Pa3znen 1 Kierka-cTpyKTypHO-(YHKIHMOHAJIbHAS €AMHULA KUBOIO 18
Tema 1.1. Bbwuosaorus | Cogep:xxanue yueOHOro MaTepuaJia 2
Kak HayKa. CoBpemeHHbIE OTpaciu OHMONOrMuecKux 3HaHuU. CBsi3b OMOJIOTUH C JIPYTHMMHU 2 1 JInuHocTHBIE,
HaykaMu: OMoxumus, 6nopusuka, 6MoHNKa, reHoreorpadus u ap. Pons u mecto MeTaIpeIMETHbIE
Oouonornu B (OPMHUPOBAHUN COBPEMEHHOW HAay4yHOW KapTUHBI MHpa. YpPOBHHU U IPEIMETHbBIE
opraHu3anuu >kuBoil Mmarepuu. OOIas XapakTepUCTHKa >KHU3HH, CBOMCTBA KOMIIETEHIIUH B
JKUBBIX CUCTEM. XMMHUYECKUI COCTaB KJIETOK. COOTBETCTBHH C
Ipogheccuonanvruo-opuenmuposannoe cooepricaniue. ®I'OC cpennero
O3HakoMJIeHHE c npuMepamMu UCIOJIb30BaHUS B XO3SHCTBEHHOMU o0miero
JeSITeNbHOCTH JIoJiel MOp(HOPYHKIIMOHATIBHBIX YePT OPraHU3allui pacTeHUuil u o0pa3zoBaHMs,
JKUBOTHBIX ~ TIPU  CO3/JaHUM  COBEPIIEHHBIX  TEXHUYECKUX  CHUCTEM YTBEPKAECHHOTO
U YCTPOMCTB 10 aHAJIOTHUHU C )KUBBIMU CHCTEMaMH. 3HAKOMCTBO C TpyO4aThIMU IIPUKA30M
CTPYKTypaMU B OKMUBOM TIpUpOJIE U TEXHUKE, a’dPOAMHAMHYECKUMU M MunucrepcTBa
TUAPOJNHAMUYECKMMHM YCTPOMCTBAMU B JKMBOM IIPUPOJE U TEXHHUKE U o0pa3oBaHUs U
IPUMEHEHHE B TEXHOJIOTMH MAIIMHOCTPOEHHUSI. Hayku P® ot
Tema 1.2. Copepxanue y4eOHOIro MaTepuaJa 4 17.05.2012 Ne
BuoJjiornyecky BaxkHble | BHOIOrnuecky BaKHbIE XUMUYECKHE COCIUHEHUS 2 1 413
XHMHUYeCcKHe JlabopaTopHnoe 3ansitue Nel Onpenenenue Buramuaa C B IPOJyKTaxX MUTAHUS. 2 2
coeJUHEeHHUs
Tema 1.3. CtpykTypHO- | Coaep:xaHue yueOHOT0 MaTepHaJia 6
¢pynxuuonanbHas Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHoBHbIE 4 1

OpraHu3anud KJIECTOK.

IIOJIOXKEHUSI COBPEMEHHOW KJIETOYHOM TEOPUH. THUIbI KJIIETOYHOW OpraHU3alliu:
MPOKAPUOTUYECKUN U dyKapruoTudeckuil. OJIHOKIETOYHbIE M MHOTOKJIETOUHBIE
oprau3Mel. CTpoeHHE MPOKAPUOTHUECKOHN KIETKH. CTpOEHHE 3yKapHOTUIECKON

kieTku. Heknerounsle popmbl xKU3HU (BUPYCHI, OakTepuodaru)
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JlabopaTopHnoe 3ansiTiue Ne2 CTpoeHHe KJIETKH (pacTeHUs, KHUBOTHBIE, TPUOBI)
U KJICTOYHbIE  BKIIOYEHHUS  (KpaxMmaa, KAapOTUHOHUJBI,  XJIOPOILIACTHI,
XPOMOILJIACTHI).

Tema 1.4. CtpykrypHoO- | Coaepxxanne yueOHOro MaTepuaJjia 4
(hyHKIMOHAIbHBIE XpomocomHas Teopusi T. Moprana. CtpoeHrue XpoMocoM. XpOMOCOMHBIH HAOOP 2
(hakTopsI KJIIETOK, TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUIHBIA H
HAaCJIEACTBEHHOCTH. murionaHbii Habop.  Hyknewmnosbie kucnotel: JIHK, PHK Haxoxnenue B
KJIIETKE, X CTPOEHUE M PYHKIMH. MaTpHYHbIC MPOIECCHI B KICTKE: PeITUKaIl,
O6uocunTes3 6enka, pernapaiys. ['eHeTHuecKuil KOA U ero CBOMCTBa
Tema 1.5 Hekierounnle | [IpakTuyeckoe 3ausitue Nel Bupycel kak Bo30Oyautenu 00JIe3HEH. 2
(¢opmbI Ku3HU. Ilpogheccuonanvho-opueHmuposannoe cooeprcanue.
DJIeKTpOHHAsE MHKPOCKOIHMsS KaK METOJ] W3y4eHHs BHPYCOB. POJIb 3JIEKTPOHHOM
MHUKPOCKOIIUY B MAIIMHOCTPOCHUH.
Tema 1.6 7Kuznennniii | Cogep:xkaHue yueOHOro MaTepHaJia 2
HUKJ KJIETKH. Kinerounslii 1Mk, ero mnepuoabl. MHTO3, €ro CTaiud W MPOUCXOJSIINE 2
npouecchl. buonornueckoe 3HaueHne Mutosa. Meio3 u ero craguu. [loBenenue
XpomMocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbICi Meiio3a
MekceCCHOHHAS aTTeCTANMSA-TECTUPOBAHUE
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COIePKAHHME 16
Pa3nes 2 Ctpoenne M QyHKIIMM OpPraHu3Ma
Tema 2.1 Crpoenue | Coaep:xkanue yueOHOTro MaTepHaJia 2
OpraHumsMa MHOrOKJIETOYHbBIE OPraHU3Mbl. B3anMMOCBSA3b OPraHOB M CHCTEMBI OPraHOB B 2 JInunocTtHbIE,
MHOTOKJIETOYHOM OpraHus3Mme. ['omeocta3 OpraHu3Ma M €ro MHoJJep:KaHHe B MeTarpeaMETHBIE
IIPOLIECCE JKU3HEIEATEIbHOCTH U TIpEIMETHBIC
Tema 2.2 ®opmsl | Copepkanne y4eOHOro MaTepHuaJia 2 KOMIIETCHIIUY B
Pa3MHOKeHHSA ®opMbl pa3MHOXKEHHS OpraHu3MOB. becnonioe u 1nonoBoe pa3MHOKeHHE. Buibl 2 COOTBETCTBHH C
OpPraHu3MoB. Oecnionoro pasmuoxeHus. [lonoBoe pazmHokeHue. ['ameTorenes y >KUBOTHBIX. ®I'OC cpeanero
Cnepmarorenes u oorene3. CTpoeHne noJIoBbIX KIETOK. OTI010TBOPEHHE o01wero
Tema 2.3 OcHoBHble | Copep:kanne y4eOHOro MaTepuaJia 4 obpazoBanusl,
NOHSATHUSI TEHETUKH. I'eHeTnka Kak Hayka O HAaCJEACTBEHHOCTM W W3MEHYMBOCTH OpPraHU3MOB. 2 YTBCPXKACHHOTO
OCHOBHbBIE TEHETHYECKHE TMOHATUS W CUMBOJbL. ['eH. ['eHotun. ®eHoTu. IIPUKa3OM
OcCHOBHBIE =~ METOJBl TE€HETUKH: THOPUIOJOTUYECKHH, ITUTOJOTHYECKHE, Munmncrepcrsa
MOJIEKYJIIPHO-T€HETUYECKUE o0pasoBaHNs 1
IIpakTuyeckoe 3ansitue Ne2 PemeHne 3amad Ha OIPEAEIICHHE BEPOSTHOCTH 2 Haykn PO ot
BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB MPH MOHO-, JAH-, TOJIUTHOPHIHOM 17-054%-%12 Ne

N aHAJIM3UPYIOUNIEM CKPCIIMBAHUHM, COCTABJICHUC TCHOTHUIIMYCCKUX CXEM
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CKpELIMBAHMUS.
Ilpogheccuonanvro-opuenmupogannoe cooepicanue.

KommbroTepHbie TporpaMMbl IO TEHETUKE, UX OCOOCHHOCTH (paboTa ¢ MHTEPHET
pecypcamn).

Tema 2.4 I'eneTnka Copnepxxanue yueOHOIro MaTepuaJa 2
YyeJI0BeKa OcHOBHbBIE TTOHSTHS TE€HETUKU. 3aKOHOMEPHOCTH 00pa30BaHUs raMeT. 3aKOHBI [ . 2
Mennens (MOHOTHOpHIHOE M TOJUTHOPUAHOE CKpeulrBanue). Banmoneiicteue
TCHOB
Tema 2.5 Copnepxxanue yueOHOIro MaTepuaJa 4
3aKoHOMepHOCTH H3MeHunBOCTh  MpPHU3HAKOB. Buabl HM3MEHUYMBOCTH: HACIEACTBEHHAs U 4
H3MEHYUBOCTH. HEHACJICJICTBEHHAsl. 3aKOH TOMOJIOTMYECKHUX PSAIOB B HACJIEICTBEHHOU
n3menunBoctu (H.U. BaBunoB). MyrtanuoHHas Teopusi U3MEHUYUBOCTH. Busl
MyTAalUi ¥ IPUYMHBI UX BO3HUKHOBEeHMs. Kapuorun yenoseka. Hacnencrsennsie
3a0o0JieBaHus YenoBeKa. | eHHbIe 1 XpOMOCOMHBIE 0OJIe3HU uenoBeka. bonesnu c
HACJIEJICTBEHHOM MPEAPACIIONOKEHHOCThI0. 3HAUCHUE MEAUITUHCKON TeHETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUH YeTIOBeKa
Tema 2.6 Ceaexknus | Cogep:xxkaHue yueOHOT0 MaTepHaJia 2
OPraHu3MoB. Ceneknus Kak Hayka. MeToapl CelIeKIIMOHHOW paboThl. l'eTtepo3nc U ero 2
npu4uHbl. VCKycCcTBEHHBI OTOOp: MacCOBBIH M WHAMBUIYAIbHBIA. OTarbl
KOMOMHaIMOHHOM cenekuu. Copt, moposa, mraMmm
Jpyrue ¢opmMbl KOHTPOJas (cpeaHMii 0anl 1O TEKYIIHM OLeHKaM
yCIeBaeMOoCTH)
2 cemecTp
Pa3nen 3 Teopus 3BoJionun 10
Tema 3.1. HcTopus Copepxanue y4eOHOIro MaTepuasa 2
3BOJIIOIMOHHOIO [TepBbie osBomormonnsle koHuenmuu (K.b.  Jlamapk, XK.JI. Broddon). 2 JInuHOCTHBIE,
y4eHHs. OpomonmonHasa teopus Y. JlapBuHa. CuHTETHUYECKas TEOpUs DBOJIOLUM U €€ MeETanpeIMETHBIE
OCHOBHbIE TMOJIOKEeHUA. MukposBomouus. llomynsanus Kak sneMeHTapHas U TIpeIMETHbBIE
€AVHMIIA DBOJIOLMM. ['€HEeTHYECKHME OCHOBBI JSBOJIIOIUHU. OJIEMEHTapHBIE KOMIIETEHIINH B
dakTopel  3BOMIOIMU. EcTecTBeHHBIH OTOOp — HampaBisiONMi  (hakTop COOTBETCTBHHU C
HBOJIOIMH. BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIMU ®I'OC cpennero
Tema 3.2. Conep:xanue yueOHOTro MaTepuaJia 2 ob1ero
MuxkposBoaonus. MaxponsBostorus. PopMbl U OCHOBHBIE HarpaBlieHHs MakposBosouuu (A.H. 2 o0pa3zoBaHuUs,
Maxkpo3BoJironusi. CesepuoB). Ilytu poctmxenust Ouosornyeckoro mnporpecca. CoxpaHeHHe YTBEPKICHHOIO
Oropa3zHooOpasus Ha 3emIe. MPUKA30M
Tema 3.3. Coaep:xanue yueOHOIro MaTepHaJia 2 Munmncrepcrsa
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Bo3nuxkHoBeHME U

I'umioTe3sl u TCOPHUU BO3HUKHOBCHHUSA KU3HU Ha 3emne. IlosBnenue MEPBLIX

o0Opa3oBaHUs U

pa3BUTHE KU3HU HA KIeToK W ux osBomonus. I[lpoxkapuotel u sykapuotsl. [Ipoucxoxaenue Hayku PO ot
3emJie. MHOT'OKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHNE OCHOBHBIX LIAPCTB 3YKAPHOT 17.05.2012 Ne
Tema 3.4. Conep:kaHue yueOHOro MaTepuaJia 4 413
IIpoucxoxaenue AHTpomnonorus — Hayka o uenoBeke. CHCTeMaTHYecKoe IOJIOKEHUE YeNOBeKa. 2
YyeJ10BeKa- CxonctBO M OTAMYMS  4YeJoBeKa C JKUBOTHBIMH. (OCHOBHBIE CTaJHUH
aAHTPOIIOreHe3. AHTPOIIOTeHE3a. DBOIIOIHS COBPEMEHHOTO YeJIOBEKa.
YenoBeueckue pachl U UX €IUHCTBO. Bpems u myTu pacceieHHs yenoBeKa I0
rianete. [lpucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHUAM CPEIb
IpakTnyeckoe 3ansitue Ne3 3ammra JICHT BPEMEHM M MEHTAJbHBIX KapT B 2
dbopMaTe yCTHOTO COOOIICHHMSI.
Ilpogheccuonansno-opuenmuposannoe cooepicanue
CocTaBiieHHE JIEHThl BpEMEHU 110 Pa3BUTHIO MATMHOCTPOUTEJILHON OTpaciu.
Pa3znea 4 Dxojorns 18
Tema 4.1. Coaep:xanue yueOHOT0o MaTepHaJia 2
IKOJIOTHYECKHE Cpenpl o0WTaHHA OPraHW3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAs, TOYBEHHA, 2 JlmunocTHbIE,
(daxTopbI M cpeabl BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUYECKHE OCOOCHHOCTH cpea  OOUTaHus METaIpeIMETHbIC
KU3HU opranu3moB. [IpucnocobieHuss OpraHu3MOB K JKU3HH B pa3HbIX Cpenax. U IpeIMETHBIC
[Tonsitue sxonorudeckoro akropa. Kinaccudukarus sxonornueckux GakTopos. KOMIIETEHIINY B
ITpaBuno munumyma FO. JInbuxa. 3akoH TonepantHoct B. lllendopna COOTBETCTBHH C
Tema 4.2. [lonyasiuus, | Coaep:kanue yueOHOro MarepuaJia 2 ®I'OC cpennero
coodmecTBa, DKoornyeckass XapakTepUCTHKAa BUAA M TOMYISIIUU. JKOJIOTWYecKas HUIIa 2 obmero
IKOCHCTEMBL. BUAa. OKOJIOTMYECKHE  XapakTepucTuku  momymsuuu. CoolmectBa U obpasoar,
sKocucTeMbl. buoneHoz u ero crpykrypa. CBsi3u MeXay OpraHu3MamH B YTBCPIVICHHOTO
o6uornieHoze.  CTpPyKTypHbIE  KOMIIOHEHTBI ~ 3KOCHUCTEMBI:  MPOJYLEHTHI, MI;E)II;;(:;OM
KOHCYMEHTHI, peylleHThl. KpyroBOopoT BEemIECTB ¥ IOTOK SHEPTHH B YKOCHCTEME. perBa
Tpoduueckue ypoBHH 00pasosanus u
Hayku PO ot
Tema 4.3. buocgepa- Coaep:xanue yueOHOro MaTepuaJia 2 17.05.2012 No
riao0anbHas buocdepa — xuBas obosouka 3emnu. Pa3Butne npeacraBieHuil o Ouocdepe B 2 ’ 413 )
IKOJIOTHYECKAS tpynax B.M. Bepnaackoro. Ob6nactu O6mocdepbl U ee KOMIOHEHTHL. JKuBoe
cUcTeMaA. BEIECTBO Orocheprl U ero QyHKIIUH.

3aKOHOMEPHOCTH cylecTBoBaHUs Ouochepsl. OcobeHHOCTH Onochepsl Kak
rnobanpbHOM  dKOocucTeMbl.  JlMHamMudeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl  BemecTB M OWOreoxMMH4Yeckue LUKIbL. — [J100anbHbIE
HKOJIOTHYECKHUE MPOOIEMBI COBPEMEHHOCTH
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Tema 4.4. Bausinue
AHTPOINOreHHBIX
(haxkTopos Ha

ouocdepy.

Conep:xaHue y4eOHOIro MaTepuasa

AHTpOTIOTeHHBIE  BO3ACWUCTBUS Ha Ouocdepy. 3arps3HeHUss KakK BHJI
AQHTPOIIOT€HHOI'0 BO3/EHCTBHs. AHTPOIOTrE€HHbIE BO3JEHCTBHSI Ha arMocdepy.
BosneiictBust Ha ruapocdepy. BospelictBus Ha nurtochepy. AHTPONOTEHHBIE
BO3CHUCTBUS Ha OMOTHYECKHE COOOIIecTBA. YTIyOJE€HHO H3Yy4arOTCsl OTXOJBI,
CBSI3aHHBIE C ONPEICIICHHON MPodeCcCreil/CrennaTbHOCTIO

IIpakTnyeckoe 3ansaTue Ne4  PemieHue  NpakTUKO-OPUEHTHUPOBAHHBIX
pacy€THBIX 3aJaHMM 10 COXPAHEHUIO IIPUPOJIHBIX PECYPCOB CBOETO PErMoHa
IIPOKMBAHMSL.

Tema 4.5. Baussnue
COLHAJIBHO-
IKOJOTHYECKUX

(¢GaKTOPOB HA 3I0POBbHE

YyeJ10BCKa.

Coaep:xanue yueOHOTro MaTepHaJia

310poBbe U ero cocrasisitomye. PakToOpbl, MOJIOKUTEIBHO U OTPULATEIBHO
BIIMSIOLIME Ha OpraHu3M uenoBeka. [IpoOrema TEXHOreHHBIX BO3JCHCTBHI Ha
3JI0pOBbE YeJIOBEeKa (3JEKTPOMAarHUTHbIE MO, ObITOBas XMMHUS, W30BITOUHBIC
OIyMBI, pagWanus W T.I.). AJanrtanuss OpraHu3Ma dYeloBeKa K QaxTopam
okpyxatomed cpeabl. [IpuHuunel ¢GopMHpOBaHUSA 30pPOBbECOEpETaroIIero
noseneHusa. dusnueckas aKTUBHOCTb U 370pPOBbE. BHOXMMHYECKHE aCHEKTBhI
palOHATIbHOIO TUTaHUS

IIpakTyeckoe 3anaTue NeS OnpeieneHre CyTOYHOTO pallioHa MUTAHUS

IIpakTnyeckoe 3ansaTHe Ne6 CoznaHue WHAMBUAYAIBHOM NAMATKU 110
OpraHM3aly palMoOHaIbHON (PU3MUECKON aKTUBHOCTH.
Ilpodeccuonanvno-opuenmupogannoe codeprcanue

[TamsiTKa MO panMOHAIBLHOMY PEKUMY TPYAA U OTJbIXa B MAIIMHOCTPOUTEIHHOM
OoTpacTd JUIsl  yCTpaHEHUs HeOJaronmpusaTHBIX  (aKTOpOB  BO3JEHCTBUI
IIPOM3BOJICTBEHHON CpeJIbl HA OPraHU3M.

JlabopaTopHoe 3ansiTHe Ne3 BnusHue aOuornueckux (pakTOpoB Ha 4YeIOBEKa
(HU3KHE U BBICOKHE TEMIEepaTyphbl).

Ilpodpeccuonanvno-opuenmupogannoe codepircarnue

AHanu3  rurueHuyeckux — ¢GakTopoB  paboTaloOmMX ~Ha  NPEANpPUATUU
mammHocTpoeHus.  IIpodeccnoHanbHble  MATOMOTHM  HA  MPEIIpPUATHIX
MaIIMHOCTPOEHHUSI.

Pa3ngena 5 BuoJjiorus B :KU3HU

Tema 5.1.

Conep:kaHue y4eGHOr0 MaTepuasia

JIn4HOCTHBIE,
MeTarpeMETHBIC
U NIpEAMETHBIE
KOMIIETCHIINH B
COOTBETCTBUU C
®I'OC cpennero
o01rero
oOpa3oBaHwsI,
YTBEP>KJIEHHOTO
MIPUKA30M
MuHucrepcTBa
oOpa3zoBaHus U
Hayku PO ot
17.05.2012 Ne
413
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BbuorexHoJ0orum B
JKM3HHU KaKI0ro.

buorexHonoruss kak Hayka H TpOoU3BOACTBO. (CHOBHBIE HAMPABICHUS
coBpeMeHHOW  OuoTtexHomoruu.  Metoasl  OuorexHomoruu.  OOBEKTHI
OMOTEXHOJOTUU. DTUKA OMOTEXHOJOTUYECKUX U TeHETHUYECKUX IKCIEPUMEHTOB.
[IpaBusia moucka M aHanu3za OMOAKOJIOTMYECKON WMHGOpPMALUU U3 Pa3TUYHBIX
HUCTOYHUKOB (HayyHas W y4eOHO-Hay4dHas JHUTEepaTypa, CPEICTBA MacCOBOM
nHpopmanuu, cetb IHTEpHET U Ipyrue)

IIpakTuyeckoe 3ansTue Ne7 BrimonHeHue kelica Ha aHAIM3 MHGOPMAIUU O 2
HAyYHBIX JOCTH)KEHHUAX B OOJACTH TEHETUYECKUX TEXHOJOTHH, KIETOYHOM
WHXXEHEPUH, TMHUIIEBbIX OMOTEXHOJOTMH (1O TpyImaMm), MpeICTaBICHHUE
pE3yNbTAaTOB PELICHUS KEICOB.
IIpakTnyeckoe 3ansaTe Ne8 BrinonHenue kelica Ha aHanu3 MH(pOpMaLUU O
pa3BUTUU TPOMBIIUICHHON OuOTexXHONOruu (MO TpyImam), MpeAcTaBIeHUE 2
pe3yJIbTaTOB PEUIEHUS KEUCOB.
Pa3nes 6 buodkosnornueckue ucciae10BaHus 8
Tema 6.1. OCHOBHBIE METOIBI OMOIKOIOTHUECKUX MCCIIENOBAHHIA. 2
OcHoBHBIE Metoabl | JTabopartopHoe 3ansatue Ne4 BuusHue Temmeparypbl Ha  pOCT U 2
0MOIKOJIOTHYECKUX (U3HONIOrMUECKYI0 aKTUBHOCTbD JIPOMIKEBBIX KIETOK.
HCCJIeI0BAHM. IpakTnyeckoe 3ansaTue Ne9 OreHka KauecTBa arMoc(hepHOTO BO3TyXa. 2
JlabopaTopHnoe 3ansaTHe NeS OneHka kadecTBa BOJ IOBEPXHOCTHBIX BOJOEMOB
110 OPraHOJENTHYECKUM U (PU3HKO-XMMHYECKHM CBOMCTBAM. 2
IIpomexyTouHas arrecTanusa-IuQdepeHNPOBAHHbIN 3a4€T 2
HTOro no qucuuniInne 78
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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;

- COeNHaIM3UpOBaHHAs  MeOenb  (CTONBI, CTyJdbS IO  KOJUYECTBY
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 3IEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXOT B
rI00aNbHYI0  CceTh  VIHTepHET, OCHAIleH  JMIICH3WOHHBIM  IPOTPAMMHBIM
o0ecCIIeYCHHEM.

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-
HayuHoro npo¢uneit/ Koncrantunos B.M. , Pezanos A.I'. , ®aneesa E.O. - 9-¢ uzn.
crep. — M.: Akagemus, 2020.- 320 c. https://academia-library.ru

3. buonorus. 10-11 knacc: 6a30BsIil ypoBeHb: yueOnuk /M.H. Tlonomapéna,
O.A. Kopuunona, T.E. Jlomununa ; nox pemakuueit M. H. ITonomapéroit. — 10-e
u3a. — Mocksa : [IpocBenienue, 2022.

JlonmoJiHUTEILHBIE YUeOHbIe U3IaHNSA

3. Mycradun, A.I'. buonorus: yueOuuk / Mycradpun 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/

4. MamontoB, C.I'. O6mras Ouonorusi: yueOnuk / MamontoB C.I'., 3axapos
B.b. — Mocksa: KuoPyc, 2020. — 323 c¢. — ISBN 978-5-406-07702-
3.CootBerctByer ®I'OC CIIO nocnennero 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

5. Komecuukos, C.W. Obmas Owuonorusi: yueObnoe 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 moxoieHus https://www.book.ru/

NuTepHeT-pecypcebl

6. www. sbio. info (Bcs 6uonorusi. CoBpeMeHHasi OM0JI0THs, CTaTbi, HOBOCTH,
OuoOIMoTEKA).

7.www. window. edu. ru (EmumHoe OKHO gocTyma K 00pa3oBaTeIbHBIM
pecypcam HTEpHETA IO OMOJIOTHH).

8. www.5ballov. ru/test (Tect mns aOUTYpHUEHTORB 1O BCEMY IKOJILHOMY KYPCY
ouomorun).

9.www. biology. ru (buonorus B OtkpbiToM Kosiemke. CalT COIEPKUT
ANIEKTPOHHBIN yueOHUK moouosoruu, On-line TecTor).

10.www. nrc. edu. ru (buonoruueckast kaptuHa Mmupa. Pas3ien KoMnbOTEpHOro
yueOHHKa, pa3paboTaHHOTO B  MOCKOBCKOM  TOCYAapCTBEHHOM  OTKPBITOM
YHUBEPCHUTETE).

11.www. nature. ok. ru (Penkue u ucyesaromiue XMBOTHbIE Poccun — MpoeKT
Oxonoruueckoro nenrpa MI'Y um. M. B. JlomoHocoBa).

12.www. schoolcity. by (buosorus B Borpocax u OTBETax).

13. DmnekTtpoHHBI pecypc 1udpoBoit oOpazoBarenbHo cpenbl  CIIO
PROFo6pazoBanue;

MeToauueckue yKazaHusi J1J1s1 00y4AOIIMXCS 110 OCBOCHUIO IUCIHUILINHBI

14. Meroauueckue ykazaHus [JJi1 OOYy4YarOUIMXCA IO  BBINOJIHEHUIO
MPaKTUYECKHUX PaboT.

15. Meroauueckue ykazaHus JJi1 OOYYarOUIUXCS 10  BBITIOJHEHUIO
71a00paTOPHBIX padoT.
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https://www.book.ru/book/932113

4. KOHTPOJIb MW OLHEHKA PE3YJIBbBTATOB OCBOEHUA

JTYYEBHON UCHUATIIMHBI

4.1.

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJIbTAaTOB Oﬁy‘leHHﬂ

PesyabTaThl 00yyeHus

DopMBbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4eHUs

JUYHOCMHbLE:

- OCO3HaHHE 00YJAIIUMUCS POCCUUCKON IpaskIaHCKOM
UJCHTUYHOCTH;

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH U
CaMOOIIPEICIICHUIO;

- HaJIM4M€ MOTHUBALIMM K 00Y4YEHUIO U TMYHOCTHOMY
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, AHTUKOPPYILIMOHHOI'O
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 LEJTOCTHOW €CTECTBEHHO-HAyYHOU KapTUHE MUPA;

- [OHMMAaHME B3aWMOCBSI3M M  B3aWMO3aBUCUMOCTH
€CTECTBEHHbIX HAyK, WX BIMSIHMS Ha OKpYXaloUlylo cpeay,
DKOHOMHYECKYI0, TEXHOJOTHYECKYI, COLUMAIBHYI0 U ITHYECKYIO
cdepsl NesTeTbHOCTH YeI0BEKa;

- CrIOCOOHOCTh UCHOJb30BaTh 3HAHUS O COBPEMEHHOMU
€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 HHMOpMaAlMM B 00JacTH
€CTECTBEHHbIX HayK, IIOCTAaHOBKE Il U BBIOOpY ImyTel ee
JOCTH>KEHUS B podhecCHOHAIbHOU cdepe;

-CII0COOHOCTh PYKOBOJICTBOBaTbCSI B CBOEH JI€ATEIbHOCTH
COBPEMEHHBIMM  NPUHLMIIAMHA  TOJEPAaHTHOCTH,  JHajora H
COTPYAHUYECTBA; T'OTOBHOCTh K B3aWMOJEHCTBUIO C KOJUIETAMH,
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 JJa00PAaTOPHOTO 000PYIOBaHMS;

- CIIOCOOHOCTH HCIOJIB30BaTh MPUOOpPETEHHBbIE 3HAHUS U
YMEHMSI B IPAKTUYECKON AEATEIbHOCTU U NOBCEAHEBHON KU3HU JUIS
coOnroaeHust Mep NMPOPUIAKTUKU OTPaBIEHHUM, BUPYCHBIX U JIPYTHX
3a007€BaHUN,  CTPECCOB,  BPEAHBIX  MNPHUBBIYEK  (KypeHHS,
QJIKOT0JIN3Ma, HAPKOMAaHWN ); TIPAaBUJI MIOBEJICHUS B PUPOJHON CPEJIE;

Tekyluii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- TECTUPOBAHUE;

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

[Ipomexyrounas
arrectanus B opme
QG epeHIIMPOBAHHOTO
3auéra.

Meton npoBencHUs
IIPOMEKYTOUYHON
aTTECTAllU! - BBIIIOJHEHUE
KOMILIEKCHOTO 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;

- OBJIQJICHUE  HaBBIKAMH  y4eOHO-MCCIIE0BATEIBCKOM,
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 OpPraHU30BBIBATh COTPYIHUYECTBO
€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 HAOIOJCHHS 32 SKOCHUCTEMAMHU C IIEJBI0 UX OMHMCAHUS U
BBISIBJICHUSI €CTECTBEHHBIX W aHTPONOTE€HHBIX U3MEHEHHH; HaXOAUTh
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 OIJIOIOTBOPEHUE);

Ilpeomemmnowie (yenyodiennslii 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, OpPraHW3M, BHUJ, MOMYJALHUSA, SKOCUCTEMA,
OouorieHo3, Ouocdepa; MeTaboOIUM3M, TOMEOCTa3,  KJICTOYHBINA
UMMYHHUTET, OHOCHHTE3 OeiKa, OHOMOIUMEpPHI, JAUCKPETHOCTD,
caMOperyJIsLus, CaMOBOCIIPOU3BEICHHUE, HAaCJEACTBEHHOCTb,
U3MEHYUBOCTb,  DHEPro3aBUCUMOCTb,  pPOCT U  pPa3BUTHE);
Ouonoruueckue Teopuu: kietoyHas Tteopus T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHAIBHO-CEIEKTUBHOIO UMMyHUTETa I1.
Opnux, U.M. MeunukoBa, XpoMOCOMHasi T€OPHUsl HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apojsbiiieBoro cxoactBa K. bopa,
sBONMIOLIMOHHAs Teopusa Y. JlapBuHA, CHHTETHYECKas TeEOpHUs
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 buocdepe;

3aKOHBI (€IMHOOOpa3usi TMOTOMKOB TIEPBOTO IOKOJIECHHUS,
pacuIerieHns] MPU3HAKOB, HE3aBUCMMOI'O HACJEAOBAHUS MPHU3HAKOB
I'. Menpens, CuenieHHOro Haclael0BaHNs MPU3HAKOB M HapYyLICHUs
cuerieHuss rTeHoB T. MopraHa; TOMOJIOTMYECKUX PSIOB B
HacjeacTBeHHONM wm3MeHunBocTH H.M. BaBuioBa, IeHETHUYECKOTO
paBHoBecust J[x. Xapau u B. BaifnGepra; 3apoablieBoro cxojacraa
K. Bapa, 6uorenernueckoro 3akona 3. I'ekkens, @. Mromepa);
MPUHIIMIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
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) BiageHWe CUCTeMOW 3HAaHUKW 00 OCHOBHBIX METOJIaX
HAyYHOTO  TIO3HAHWS,  HCIOJB3YeMBIX B OHMOJIOTHYECKUX
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 DYKAPHOT; OJJHOKJIETOUYHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€O1IEHO30B, SKOCUCTEM
u 6uocdepsl;

CTPOEHMSI OpPraHOB M CHCTEM OpraHOB pPACTEHHM, >KUBOTHBIX,
YeJloBeKa; IPOILIECCOB  KU3HEACSITENbHOCTH, MPOTEKAIOIUX B
OpraHM3Max pacTeHHH, J>KUBOTHBIX U YeNOBEKa; OWOJIOTUYECKUX
mpoueccoB: oOMeHa BemecTB (MeTabonu3Mm), HHQOpMALMM U
IIPEBPALCHHUS SHEPIuy, OpOXKEeHHUS, aBTOTPO(HOTO "

20




reTepoTpoHOTO THUIIOB MHTaHHSA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO32, Mmeiio3a, raMeToreHesa, smMOpHoreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHHUS, WHIUBUAYAIbHOTO
pa3BUTUs oOpraHu3ma (OHTOT€HE3a), B3aUMOJEHCTBUS TI'EHOB,
reTepo3uca; AeUCTBUN HCKYCCTBEHHOTO 0TOOpa, CTA0OMIH3UPYIOIIETO,
JOBIDKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOT'O oToopa;
AJJTONATPUYECKOT0 U CUMIATPUUYECKOTO BUI000PA30BAHMUS; BIUSHUS
JOBIDKYIIUX ~ CHJ  DBOJIONMM  HAa  TEHO(GOHA  MOMYJSALUY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelie OOUTaHus, YepeOBaHUS
HaNpaBJICHUH 3BOJIOIMH; KPYrOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B
9KOCUCTEMAX;

5) yMeHHEe yCTaHAaBIUBATh B3aMMOCBSI3U MEXKIY CTPOCHHUEM H
GyHKIUSAMHU: OPraHOMAOB, KJIETOK pa3HbBIX TKaHeW, opraHamMu u
CHCTEMaMH OpPraHOB y pacTEHUH, XUBOTHBIX M YENOBEKA; MEXIY
sTamamMy OOMEHa BEIIeCTB; JSTamaMH KJIETOYHOTO LHUKIA U
KU3HEHHBIX [MKJIOB OPraHU3MOB; JTamaMH 3MOpPUOHAIHHOTO
pa3BUTHUSA; TEHOTHIIOM U (eHOTUNoM, (GEHOTUIIOM U (axTOopamMu
cpedpl OOWTaHUS; MPOIEcCaMH HBOJIONUH; JBIDKYIIUMH 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 OOUTaHWs, a0OMOTHUYECKUX H
OMOTHYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aMMOCBSA3€H OPraHu3MOB B
COOOIIECTBAX, AHTPOMOTCHHBIX HM3MEHEHMM B JKOCHCTEMaxX CBOECH
MECTHOCTH;

7) yMEHHE WCIONB30BaTh COOTBETCTBYIOUINE AapTyMEHTHI,
OMOJIOTHYECKYI0 TEPMHHOJIOTHUIO M CUMBOJIMKY JUIsl J0Ka3aTesIbCTBA
POJCTBAa OPTraHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT; B3aHMOCBSI3U
OpPraHuU3MOB U CpeIbl OOWTaHMs, EIMHCTBA YEJIOBEYECKUX pac;
HEOOXOJUMOCTH  3/0poBOro  o0Opa3a  KU3HH,  COXpaHEHHUs
pa3sHoOOpa3ust BUJOB M HKOCHUCTEM, KaK YCJIOBHUS COCYILECTBOBAHUS
NPUPOIBI M YETIOBEYECTBA;

8) yMmeHHe pemaTb IOMCKOBbIE OHOJOTMYECKHE 3a]lauH;
BBISIBIISIT TTPHYMHHO-CIICICTBEHHBIE CBSI3U MEXIY HCCIIETYeMBIMH
OMOJOTHYECKUMH O0BEKTaMHU, MpPOIECCAaMU W SIBJICHHUSIMH; JIeJaTh
BBIBOIBI ¥ IPOTHO3bI HA OCHOBAHUH TTOJIYYE€HHBIX PE3YIIbTATOB;

9) yMmeHHwe BBIABUTATh  THUIOTE3Bl, MPOBEPATH  UX
IKCTIEPUMEHTATBHBIMA CpeacTBaMH, bopmynupys 1elb
WCCIICIOBAHMSI, aHAIM3UPOBATh IMOJYYCHHBIE PE3yNbTaThl U JIENaTh
BBIBO/IBI,

10) npuHMMaTh Yy4yacTHe B HAYYHO-HCCIIEIOBATEIbCKOM
paboTte 1Mo OWOJIOTHH, SKOJIOTHH W MEAMIIMHE, TIPOBOAMMON Ha 0Oaze
IIKOJIBHBIX ~ HAYYHBIX OOIIECTB U MYyONWYHO TIPEICTABIATH
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,
HalpaBIeHHOE W3MEHEHHE TIeHOMa M CO3/IaHHUE TPAHCTEHHBIX
OpraHU3MOB);

12) ymeHWe MOTHUBHPOBATH CBOW BBIOOp  Oymymiei
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MpoeCCHOHAIBHON ICSITEIbHOCTH B 00JIACTH OMOJIOTUH, MEIUITUHBI,
OMOTEXHOJIOIMH, ICUXOJIOTMH, 3KOJIOTMH, BETEPUHAPUHU, CEJIHCKOIO
X035 CTBa, IUILEBON IPOMBIIIJICHHOCTH; YIIIyOIATh
MO3HABATENBbHBI WHTEpEC, HalpaBIICEHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOLIEH mpodeccur U MPOAOIIKEHHE OHMOJIOTHYECKOro
0o0pa3oBaHUsl B YYPEXKACHHUSIX CpPEAHEro MNpo(hecCHOHAIBHOTO |
BbICLIEr0 00pa3oBaHusl.

OK 0l. BpibupaTts cnocoObl pemieHust 3anad npodecCuoHaIbHON
JeSITebHOCTH IPUMEHUTEIBHO K PAa3JIMUHBIM KOHTEKCTaM;

OK 02. Mcnonb3oBaTb COBPEMEHHBIE CPEJCTBA IOUCKA, aHAIN3A U
UHTepHpeTanuu UHPOpMauu U HH(POPMALIMOHHbIE TEXHOJIOTUHU /IS
BBITIOJIHEHUS 3a/1a4 PO ECCHOHATIBHOMN e TEIbHOCTH;

OK 03. [IInanupoBaTh ¥  peajlM30BbIBAaTh  COOCTBEHHOE
npodeccuoHaIbHOe u JUYHOCTHOE pa3BUTHE,
NPEANPUHUMATENIBCKYIO AEATENBHOCTh B MIPO(deccuoHaIbHON cdepe,
UCTIOJIB30BaTh 3HAHUS N0 (PUMHAHCOBOW TPAaMOTHOCTH B Pa3IHYHBIX
KU3HEHHBIX CUTYaLlUsX;

OK 04. D¢ddexTnBHO B3aMMOJCHCTBOBATh U PAbOTATh B KOJUICKTHBE
U KOMaHJIe;

OK 05. OcymecTBiATh YCTHYIO U MMCBMEHHYK0 KOMMYHHUKALMIO HA
rocyJapcTBEHHOM s3bike Poccuiickoin @enepauuu ¢ y4eTOM
0COOEHHOCTEH COLMAIbHOTO U KYJIBTYPHOI'O KOHTEKCTa;

OK 06. [IlposiBnarh TIpa)xaaHCKO-NATPUOTHUYECKYIO IIO3MIIMIO,
JIEMOHCTPUPOBATh OCO3HAHHOE MIOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX
oOlIeYeIOBEUECKUX  IIEHHOCTEH, B TOM 4YHUCIE C  Yy4YeTOM
rapMOHU3ALUN MEKHAIIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOILIECHHH,
IPUMEHSTH CTaHAAPTHl AaHTUKOPPYIIIMOHHOIO TOBE/ICHUS;

OK 07. CopnelicTBOBaTh COXPAaHEHHIO OKPYKAIOLIEH  Cpelbl,
pecypcocOepeKeHuI0, MPUMEHATh 3HaHHA 00 M3MEHEHUHU KIIMMATa,
NPUHIUIBI OEPEKITUBOI0 MPOU3BOJICTBA, 3P (HEKTUBHO JEHCTBOBATh B
Ype3BbIYAITHBIX CUTYAIUX.

OK 08. Hcnonb3oBaTh cpeAacTBa (U3UUECKOM KyJIbTYPHI IS
COXpaHEHHUs U YKPEIUIEHHs 370POBbsl B Ipoliecce NpodheccuoHaIbHOM
NEeSITeIbHOCTH U MOJAJEePKaHUs HEOOXOJUMOro YpoBHs (puznueckon
MOJIFOTOBJIIEHHOCTH;

OK 09. TIlonb3oBathcsi Mpo(hecCHOHAIBHOW JOKyMEHTAlled Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

4.2. @oH OLEHOYHBIX CPEACTB JIA NMPOBEACHUS MPOMEKYTOYHOH ATTECTALMU

06yqa1011mxca no ITMCHUIIJINHE

Ioka3aTesiu U KpUTEPHH OLIEHUBAHMSI KOMIIETEHIU

IToka3arenu u KPUTCPHUHU OLCHUBAHHA KOMHCTGHHHﬁ, OIIMCaHUEC IIKaJI OLICHUBAHU

CoepKaTCs B MPUJIOKEHUU 1.

KoHTpoJibHbIE U TeCTOBBIC 3aJaHUSA
KoHTposbHbIE 3aaHus COAEPIKATCS B IPUIIOKEHUH 1.

MeTtoanuyecKkue MaTepuaJIbl

OLICHWBAHUS 3HAHMU,

Meroandeckue MaTepHalibl, OMPEACIAIONINE MPOIEAYPHI
YMEHHH, XapaKkTepu3yrmux GopMUpPOBaHHE KOMIIETEHIIUM, COJIepKaTcs B MPUIIOKEHUH 1.
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IIpuaoxenne 1
KoHTpO/1bHO-011eHOYHBbIE CPeACTBA
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
O/1.08 BUOJIOTI'Us1

1.1. ®opma npome:kyToUHOM aTTecTauu . qr(dEpPEHIMPOBAHHEIN 3aUeT.

1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBIIOJIHEHUS  3aJaHUM  MPOMEXYTOUYHOM  aTTeCcTalluu
00y4aroIuXcsi OCYIIECTBIISETCS HA OCHOBE CIEAYIOIIUX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIIEHKH — OIICHMBAETCSl YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUHU, YMEHHIA,
MIPAKTUYECKOrO OIbITa, OOMMUX U MPOGECCHOHATBHBIX KOMIETEHIIMH, MPOJIEMOHCTPUPOBAHHBIX
00y4aroIUMHUCS B XOJI€ BBITIOJHEHUS 3a/1aHUS;

aJICKBaTHOCTH OLICHKM — OLIEHKA BBIITOJIHEHUS 3a/IaHUM JOJKHA MPOBOAUTHCS B OTHOLLEHUU
T€X KOMIIETEHIIUH, KOTOpbIE HEOOXOAUMBI /17151 3PPEKTUBHOTO BBIIOJIHEHUS 3aJaHUS;

HAJeKHOCTH OLIGHKH — CHUCTeMa OIICHMBAHMS BBHITIOJHEHHS 3a/JaHuil MoJkHa 00Janarh
BBICOKOW CTENEHBIO YCTOWYMBOCTH TPU HEOAHOKPATHBIX OILEHKAaX YPOBHS C(HOPMHPOBAHHOCTH
3HAHWW, YMEHUH, MPAKTUYECKOIO0 OIbITa, OOMMX M Mpo(ecCHOHATBHBIX KOMIETEHUUN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIOJIHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
HMHTErpaTUBHO OIICHUBATh 00IIKE U MPOPECCHOHATbHBIE KOMIIETCHIIUNN 00yUYaIOLUXCs;

OOBEKTUBHOCTH OLICHKHM — OIICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBHUCHUMON OT OCOOEHHOCTEH MNpO(PEecCHOHANBHON OpPHEHTAlMHd WU  [PEANOYTCHUN
IIPENOIABATENIEH, OCYIECTBISIOIMX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINOJHEHHMHM NPOLEAYpP OLEHKHU 3aJaHUM HCIOJIB3YIOTCA CIEAYIOIIHE OCHOBHBIE
METO/BL:

- METOJ pacueTa NepBUYHBIX 0aJITIOB;

- METOJ1 pacueTa CBOJHBIX OaJIIOB.

Pe3ynbTaThl BBINOMHEHMS 3a/laHUil OLEHMBAIOTCS B COOTBETCTBMU C pa3pabOTaHHBIMU
KpUTEPUSIMU OLICHKH.

Hcnonb3yeTcs ATy OanibHast IIKana JJs OLEHUBAHUS Pe3yJIbTaTOB 00yUEeHHUS.

IlepeBoj nsiTH GaNIBbHOM HIKAJIbl yyeTa pe3ylbTaToB B INSATH OaNIbHYIO OLIEHOYHYIO IIKaJy:

Ouenka KosnuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOr0 3aaHusl,
cpeaHuii 0a/171 0 UTOraM aTTeCTAlNHU

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
OrnieHka 2 «HEYTOBJIECTBOPUTEIILHOY <29

1.3. KOHTpPO/IbHO-0LI€eHOYHbIE CPeACTBA
1.3.1 3apanme:
3ananmue:
1.01BETUTH HA BOIPOCHI TECTOB.
2. Pemnts 3a1auy.
IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusix 1-20 BbIOepH NPaBUJIbLHbIA OTBET U NOJIYE€PKHU €r0.
IIpaBHALHBII 0TBET MOKET OBITH TOJIbLKO OJHH.
1. KTo siBisieTCs1 OCHOBOIOJIOKHUKaMH KJIeTouHOM Teopun(1838)
A) ©.Mronnep u 3.I'ekkenb
b) WN.36apckuii u ®.Kpukx
B) M.IlInetinen u T.11IBann
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2. Yucno XxpoMocoM y 4enoBeka?
A) 112
b) 28
B) 46
B) 78
3. Ilpouecc MHAMBUAYAIBHOTO PA3BUTUS OPraHU3Ma OT Hayajia CyILleCTBOBAHUS U 1O KOHIIA
KU3HU?
A) oHTOTEHE3
b) »0puorenes
B) dumorenes
I') opranorenes
4. I'maBHast posib pacT€HUI B KPYrOBOPOTE BEIIECTB COCTOUT B:
A) paciienyieHuy OpraHn4ecKuX BELIECTB
b) ucnonp3oBaHNM HEOOXOAUMOMN 111 KPYTOBOPOTA COJIHEYHOM SHEPrUM B Iporecce GOTOCHHTE3a
B) nornomiennu Boab! U3 MOYBbI
I') BeIAGIEHNH KHCIOPOAA
5. Yrto oOpasyeTcs B pe3ysibTaTe Meiio3a i3 OJJHOM MaTEPHUHCKOW KIIETKU?
A 4 ranjouaHble KJIETKU
B) 2 nodepHue KIETKH ¢ YMEHBIIEHHBIM BJIBO€ HAOOPOM XPOMOCOM
B) 2 nouepnue kieTku ¢ HAOOPOM XPOMOCOM, PaBHBIM HaOOPY B MAaTEPUHCKOM KIleTKe
I') 4 quruionHBIE KIETKU
6. B npouecce Meiio3a 4MCiI0 XpOMOCOM B raMeTax:
A) oka3pIBaeTCs paBHBIM UX YUCILY B MAaTEPUHCKOMN KJIETKE
b) ymenbI1aeTcs BABOE 10 CPABHEHUIO C MATEPUHCKON KIIETKOM
B) yBennumuBaeTcs BIBOE 110 CPAaBHEHHUIO C MATEPUHCKOM KIIETKON
I') oka3bIBaeTcs pa3In4HbIM
7. Monekyna JIHK nipencrasisier co00# moauMep, COCTOSIIIUN U3 OTJICITBHBIX ..
A) HYKIICOTHUIOB
b) amuHokuMCIOT
B) MmoHOcaxapuioB
I') a3oTHCTHIX OCHOBaHMIA
8.13 vero coctosT pudbocomb1?
A) JIHK 0enxoB 1 MmeMOpaHbI
b) PHK u 6enkos
B) PHK, 6enkoB nu MmemOpaHsbl
I') JJHK wnu PHK, GenkoB 1 1Byx MeMOpaH

9. Kakoe u3 yTBepkKI€HNUI TPAaBUIIBHOE:

A) Bce KUBbIE OPraHU3Mbl 00JIaJal0T OJIMHAKOBO CJIOKHBIM YPOBHEM OpraHHU3aINH

b) Bce xuBBIE OpraHU3Mbl 00JIa7al0T BBICOKUM YPOBHEM OOMEHA BEIECTB

B) Bce »k1BBIE€ OPraHU3MBbI OJIMHAKOBO PEArMPYIOT Ha OKPYXKAIOIIYIO Cpery

I') Bce xuBBIE OpraHU3MBbI 00JIaJJAI0T OIMHAKOBBIM MEXaHU3MOM I1epe/laul HacleICTBEHHON
nHpopManuu

10. Kax b1t BUA B IPUPOJIE CYIIECTBYET B (hopme:

A) cemericTB

b) nonynsaumit

B) He cBsizaHHBIX Mexay coO0i ocobeit

I') pa3HOPOAHBIX TPYHI

11. I'maBHBIM PETYIATOPOM CE30HHBIX U3MEHEHNN B )KU3HU PACTEHHUN U JKUBOTHBIX SBIISIETCS
U3MEHEHUE:!

A) Konu4ecTBa MULIA

b) nnunbl q1HA
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B) BnaxxnocTu Bo3ayxa

I') kimumara

12.Ha kakux pacrenusix ['. Menaenb cTaBui OMBITHI?

A) Yxpon

b) I'opox

B) Kykypysa

I') xaprodens

13.0m010TBOpEHHAS SULIEKIETKA HA3bIBACTCA:

A) 6nacryna

b) 3urora

B) ramera

I') ractpyna

14.ITpu kaKoM KJIETOUHOM JIEJIEHUH KOJIMYECTBO XPOMOCOM HE YMEHbLIaeTcs?

A)meiios

b) muT03 1 Melio3

B) amuto3 1 Meiio3

I') muT03

15. ABTOTpO(HBIE OPraHU3MBI MOTY4AIOT SHEPTHUIO:

A) U3 TOTOBBIX OPraHUYECKHUX BEIIECTB

b) nornomas Boxy

B) 3a cyer cuHTE3a OPraHMYECKUX BEILECTB U3 HEOPTAaHUYECKUX

I') 3a cuer pacmasa HEOPraHUYECKUX BEILIECTB.

16. Ecnu amuHokucnora koaupyrotest kogoHoM YIT, to B PHK emy cooTBeTcTBYET TpHUILIET:
A) THL; b) AI'T; B) ALILL.

17. Kakas u3 runores B Oosblieil crenenu noareepxkaaet yro JAHK sBisercs reneTnueckum
MarepuaioM KIETKU?

A) JHK coctouT u3 4eTbipex BUA0B HYKJIEOTHI0B, IOATOMY CIIOCOOHA XpaHUTh UHPOPMAIIHIO;
b) B comarnueckux kierkax konmuuectso JIHK BnBoe Gombliie, ueM B ramerax;

B) V kaxnoit ocoon IHK nnauBHAYyanbHO 110 CBOEH HYKJIEOTHAHOM MOCIE10BATEILHOCTH.
18. OCHOBHBIM Hay4YHBIM METOJIOM HCCIIEIOBAaHUS B CAMbIil paHHUH MIEPUOJ Pa3BUTHUSI OMOIOTHH
ObLI:

A) 3KcrIepUMEeHTaIbHBIN B) cpaBHUTENBHO-MCTOPUYECKUI

b) mukpockomnus I') MmeTon HaOMIOEHUS U ONMCaHMSI OOBEKTOB
19.Kaxkoii opranou1 He UMeeT MEMOPAHHOTO CTPOECHHUS

A) Bakyonb

b) Xnopomnacr

B) SAnpo

I') Pubocoma

20.Yro siBsieTcs MpUMEPOM MOAU(PUKALMOHHON U3MEHYUBOCTH
A 3arap y yenoBeka

b) Anp6unnsm

B) JansToHu3m

I') Cunpom Mopodana

B 3apanusx 21-24 ppi0epuTe TPH BEPHBIX OTBETA W3 HIECTH. 3anumnTe BbIOpaHHbIC OVKB
ajndaBuTHOM NOpPsIAKE.

21. K pyaumeHTaM OTHOCATCS:

A) xBOCT

b) 3y06s1 Mmyapoctu

B) BonocsiHHOM MOKPOB

I') anmenukc

J1) TOIKOKHBIE MBIIIIIBI

E) MmHOrOCOCKOBOCTH
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22 KoMImoHeHTaMU OHOTE0I[eHO03a SIBIISTFOTCS:

A) 30011€HO3

b) apomopdo3

B) nonmumopduzm

I') nopno3

) uronenos

E) sxoTon

23.0Tan4uTeNbHbIE IPU3HAKK, XapaKTEPHBIE 1JI BUA YEJIIOBEK Pa3yMHBII:

A) cBOUaTas MPYXUHSIIAS CTOMA

b) Hanuuue S-o0paTHBIX U3rHOOB TO3BOHOYHHKA

B) npeoOpazoBanue JIUIIEBOTO OT/IeNNa Yepera HaJl MO3TOBBIM

I') xopor110 BeIpaKeHHBIN MTOA0OPOI0YHBIA BHICTYI

1) CoxpaHeHue MPOTUBOMOCTABIICHUS OOJIBIIOTO Majblia

E) TpéxxamepHoe cep/iiie ¢ HEeMOJIHON MePEeropoIKon

24. Kakue opraHu3Mbl BeIyT Mapa3uTHUECKUE 00pa3 )Ku3Hu?

A) NEHUIIUUTHH

b) purodTopa

B) criopbinbs

I') npoxoxu

J1) rosioBHs

E) mamMnuHboHbI

B 3apanusx 25-27 He00X0AMMO YCTAHOBUTH COOTBETCTBHE MEXKIY COJEpP:KaHHEM IepBOro M
BTOPOI0 cT0JI0OB. OTBET 3aNNCHIBAETCS B TA0JMILY.

25. IIpu BBINONHEHUU K KXKIOW MO3UIMH, TAHHON B JIEBOM CTOJI01IE, Ha/10 TOa00paTh
COOTBETCTBYIOIIYIO TTO3UITMIO U3 TIPABOT0 CTOJIOIA U BITUCATH MOJTYICHHBIN OTBET B TaOIUILY.

ITpumep DKOJI0ru4ecKue
(hakTopbI

1) noBhbILIEHUE JABICHUS BO3/1yXa A) abuoTndeckuit

2) KOHKYpEHLIUS 32 TEPPUTOPHIO MEXKTY PACTEHUSIMHU b) Ouornueckuii

3) u3MEeHEeHue YUCICHHOCTH MOMYJSALIUN B Pe3ybTaTe SIUACMUU
4) u3meHeHnue penbeda IKOCHCTEMBI
5) B3auMOJICHCTBUE MEXKIY OCOOSIMH OJTHOTO BUJA

OTtBeT:

1 2 3 4 5

26.IIpy BBIIOJIHEHUH K KaXIOU MO3UIINH, TAHHON B JIEBOM CTOJIOIIE, HA/I0 TOA00PAThH
COOTBETCTBYIOIIYIO MO3UIIMIO U3 PABOT0O CTOJIOIIA U BIUCATh MOJTYYCHHBIN OTBET B TaOIUILY.

[Ipumepsl Tun B3auMOOTHONIEHUS
1) uenoBek - BUpyc repreca A) X034MH-TIapa3UT
2) Myxa - BEeHEpHMHa MYyXOJIOBKa b) xumuuk-xepraa

3) cobaka - Kier
4) yenoBek - NU3eHTepuUiiHas amEda
5) KpOT - 10KJI€BOH YepPBb

OTtBeT:

1 [ 2 (3 |4 |5

27.1lpu BBHIMOTHEHUH K KQKOW MO3UIINH, TAHHOW B JIEBOM CTOJIOIIE, HAJ0 MO100paTh
COOTBETCTBYIOIIYIO IMO3HUITMIO U3 MPABOTO CTOJIOIA U BIUCATh MOJYYCHHBI OTBET B TAOJIHUILY.

Opranu3mMel CrnocoObl MUTaHUS
1) )HMBOTHBIC KIIETKU A)aBToTpOodbI
2) 3ejeHble I[BETKOBBIE PACTEHHS b) rereporpodsr

3) rpu6bI
4) 3eneHple OTHOKIICTOUHBIC
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BOJOPOCITH
5) KpacHble BOJAOPOCIU

OrTBer:

1 |2 E | 4 |5

B 3agmaumsax 28-30 oTBer HEO0X0AMMO VCTAHOBHMTL MNPABWILHYIO MOCJEI0BATEIHLHOCThH
AeiCTBHIA.

28. PaccTraBbTe niepeuncIIeHHbIE COOBITHS B XPOHOJIOTUYECKOM 1MOCIe0BATEILHOCTH.
A) M300peTenue 31eKTpOHHOTO MUKPOCKOTIA.

b) OtkpeiTue pudbocom

B) N3o0peTenune cBeTOBOro MUKPOCKOIIA

I') Y1Bepxnenue P.BupxoBa o 1osiBIIeHUH KaXK/10M KJIETKHU OT KJIETKU

1) TosiBnenne knerounoit reopuu T. [1IBanna u M. [lnelinena.

E) IlepBoe ynorpebnenue tepmuHa «kiaetka» P. ['ykom.

OtBer:

A b B r | E

29. OmnpenenuTe Mocie0BaTeIbHOCTh COOBITHIA, IPOUCXOISIIUX B TIPOIIECCE KIICTOYHOTO JICICHUS
A) pacripeniesieHue XpoMOCOM 0 SKBATOPY KICTKH

b) nenenue nuTomiazmMel

B) ciupanu3zanus u yJBOCHHE XPOMOCOM

I') oOpa3oBaHue BepeTeHa JICTICHUS

J1) pacxokIeHHE XPOMATHUJI K MOJFOCAM KIICTKU

E) obpazoBanue HOBBIX siziep

OtBer:

A b B r )| E

30. PaccTraBbTe pacTeHUs B TOM MOCIEIOBATENFHOCTH, B KOTOPOM OT/IENbI, K KOTOPHIM OHH
OTHOCSTCS, IOSIBUINCH Ha 3eMJIe:
A) mamapoTHUK OPJIIK
b) nnaneu
B) nnayn OynaBoBUHBIN
I') poxsb
J) kenp
E) xykymikuHn neH
OtBer:
LA | B B r | I E

IIpumepHbIe NpakTHUYECKHE 32 JAHUS

3agaun:

1. V kponukoB cepas OKpacka IIepCTH JOMHHHUPYET HaJ 4YepHOM. ['OMO3MTOTHYIO cepyro
KpOJIbUMXY CKPECTUJIM C YepPHBIM KposimkoM. Kakumu OynyT kposibuaTta?

2. Y MOpCKHX CBMHOK Y€pHas OKpacka IIepCTH JOMUHUpPYET Hax Oenoil. CkpecTin IByX
reTepO3UTOTHBIX camila U caMKy. Kakumu OyayT ruOpuabl epBoro NOKOJIEHUs?

3. V TBIKBBI AuCKOBHAHAs (hopMa IIoJa JOMUHHUPYET HaJ IIapoBHAHOH. ['oMo3UroTHYyIO
[IAPOBUHYIO THIKBY ONBUIMJIM TNBUIBLOW TakoW e ThIKBBL. Kakumu OyayT ruOpuabl mepBoro
MTOKOJIEHUS?

4. V ToMaToB KpacHas OKpacka IUIoAa JOMHMHHpYeT Hax >kentol. llepeomsuimim nsa
pacTeHusi ¢ KpacHOW OKpacKoW IJIOJOB: OJHO OBLIO TOMO3UTOTHBIM, APYroe€ TeTepO3UTOTHBIM.
PacTenus ¢ kakuMu I10AaMHU BBIPACTYT B IEPBOM ITOKOJIEHUN?

5. T'en panHero co3peBaHus SUYMEHs TOMUHUPYET HaJl MO3IHECTIENOCThI0. Kakoe moToMcTBO
MO>KHO OXHUJAATh OT CKPELIMBAHUS sIMMEHSI PAHHETO CO3PEBAHMSI C SUMEHEM IO3/IHETO CO3PEBAHUS?
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6._CkpelBaiy KpOJIMKOB: TOMO3UTOTHYIO CAMKY C OOBIYHOM MIEPCTHIO U BUCSYUMU YIIIAMH
Y TOMO3UTOTHOTO CaMIla C YIUTHHEHHOW MIEPCTHIO U CTOSIYMMHU yiamu. Kakumu OyayT ruOpuibt
MIEPBOTO MOKOJICHUS, €CJIM OOBIYHAS IIEPCTh M CTOSYUE YIIU — JOMHHAHTHBIC IPU3HAKH?

7. Y TOMaToOB KpacHBIN I[BET IUIOJIOB TOMUHUPYET HAJ KENTHIM, HOPMAJIbHBIN POCT - HaJ
KapnukoBbIM. Kakumu OyayT THOpPHIBI OT CKPEIIMBAHUS TOMO3HTOTHBIX JKENTBIX TOMATOB
HOPMAJILHOTO POCTA U JKENTHIX KapIHUKOB?

8._ Y oBca paHHeCHeIOCTh JOMHHUPYET HaJa TO3JHECNENOCThI0. ['eTepo3uroTHoe
paHHECIENIoe PacTeHHe CKpeCcTH ¢ o3aHectenbiM. [lomyuannm 28 pactenuii. CKOJIBKO Pa3InYHbBIX
THIIOB TaMeT 00pa3yeTcsl y paHHECIIEIOT0 POIUTEIBCKOTO PACTCHHS?

A)1l B)3

b) 2 I 4

9. I'omy6ora3plii mpaBOpPyKHid FOHOIIA (OTEIl €ro ObLT JICBIION ), )KEHUJICS Ha Kaperia3oi
neBie (Bce € pOJACTBEHHUKH - Kaperiasbie). Kakne BO3MOXKHO OyIyT JIETH OT 3TOro Opaka, eciu
Kapue ria3a v MpaBOPyKOCTh - JTOMUHAHTHBIC TPU3HAKH?

10. ¥V aymucToro ropoIika BEICOKHI POCT JOMUHUPYET HaJ KapJIMKOBBIM, 3€JI€HbIE O00BI —
Hay kE€nteiMu. Kakumu OymyT ruOpuibl PU CKPEIIMBAHUNA TOMO3UTOTHOTO PACTCHHUS BBICOKOTO
pocTa ¢ KEITBIMH 000aMH M KapJIMKa C KENTHIMU 000amMu?

1.3.2. Kpurepuu oueHkn

Onenka 3a 3afaHue «TecTupoBaHue» OMpeAesseTcs MPOCTbIM CYMMHUpPOBaHHEM OallIOB 3a
IIpaBWJIbHBIE OTBETHI Ha Bonpockl. OuH BepHblil oTBET paBeH 0,07 Gamna.

OTBeT cunTaeTcs NpaBUIbHBIM, €CIIH:

- IPU OTBETE HA BOTIPOC 3aKPHITON (POPMBI C BEIOOPOM OTBETa BHIOpAH MPABHIBHBIN OTBET;

- IpY OTBETE Ha BOIPOC OTKPHITOH (POPMBI JaH NPaBUIIbHBIA OTBET;

- IIpY OTBETE Ha BONPOC Ha YCTAHOBJICHHE NPABUIIBHOMN MOCIEI0BATEIbHOCTH YCTAaHOBIICHA
IpaBUIbHAS IOCIIEA0BATEILHOCTD;

IpU OTBETE HAa BONPOC  HAa YCTAHOBJIEHHE COOTBETCTBHUS, €CIH COIOCTAaBIICHHE
MIPOU3BEICHO, BEPHO, JUI BCEX Map.

OueHMBaHUE BBIMIOJIHEHUSI MPAKTUYECKUX 3alaHUM OCYILECTBIISIETCS B COOTBETCTBUU CO
CHEeAYIOUIEH METOIUKOM.

MeTtoauka: B cOOTBETCTBUU € KaKIbIM KPUTEPUEM OAIIbl HAYUCIIAIOTCS, €CITU CTYISHT Jall
MPaBUJIIbHBIN OTBET, WJIM COBEPIIWJ BEPHOE JCHCTBUE. 3a HEMPABWILHBIA OTBET, WA HEBEPHO
BBHITIOTHEHHOE JEMCTBHE CHUMAIOTCS OaUIbI, THOO MOTHOCTHIO, THOO YaCTUYHO, B COOTBETCTBHUU C
pa3paboTaHHBIMH KpuUTepusiMu orleHKU. OIleHKa 3a 3a/laHhe paBHAa CyMMe 0ayuioB, HAOpaHHBIX B
pe3yibTaTe peleHus 3aaHMusl.

Ne Kpurepun onieHKH K NPAKTHYECKOMY 3aJaHUI0 bainel 3a kpurepun
OLICHKH
1 OdopmiieHue yca0Bus 3aJaHus MakcuMaibHbIH
o0aan— 0,4 6anna
- BEpHO 0(hOpMIIEHO YCIIOBHE 3aJlauH, IPEICTaBICHBI BCE 04
TeHETUYECKUE CMBOJIBI ’
- ycnoBHe 3a7iaHus 0pOPMIICHO C HE3HAUYUTEIbHBIMU 0.2
HETOYHOCTSIMHU, IPEJICTABJICHbI HE BCE TeHETUYECKNE CUMBOJIBL. ’
- ycIoBHE 3a7aHusl 0pOPMIIEHO HEBEPHO 0
2 Hcnonb30BaHue reHeTHYECKO CMMBOJIMKH (CHMBOJIOB) MakcumasibHbIH
o0asn —0,6 6aa
- BEpHO 0003HAa4YeHbI CUMBOJIBI B YCIOBUY 33/1a4H U B 06
,

hopmynax, UCTIOIB3YEMBIX B PEIICHUH 3a]1a4l

- pomymieHa 1 HETOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B
YCJIOBHH 3aJ]a4H, TOMyIeHa | HETOYHOCTh B CHMBOJIaX B 0,4
(dhopMyIax, UCIOJIb3yEeMbIX B PEIICHUH 33729
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- JIOmyIIeHo 2 1 0oJiee HETOYHOCTH MTPU 0003HAYCHUHT

CHMBOJIOB B YCJIOBUH 33/1a4H , 2 ¥ 00Jiee HETOYHOCTEH B 0
(dbopMyax, UCIOIb3yEMbIX B PEIICHUH 3a/1a41
3 CoOur01eHne aIropuTMAa peleHust MaxkcumanbHbII

o0aaa —0,2 6as1a

-COOJIF0TaeTCs ATOPUTM PEIICHHS 33/1a4M: 3aMTUCh OYKBEHHBIX
0003HAUYCHU aJIJICNICH, 3aIHCh BCEX YCIOBHH, 3aITUCh
TCeHOTHUIIOB CKPEIUBAIONINXCS 0CO0CH, 3ammuch copTra 0,2
00pa3yroIuxcs y poAuTeNei TaMeT, 3alIUCh TeHOTUIIOB U
(hEeHOTHUIIOB TOTOMCTBA

- ITOPUTM PELICHHUS 3aa49l OTCYTCTBYET 0
4 Onucanue eHOTHUNIA ¥ TEHOTHUIA /ISl PellIeHUs 3a1a4H MaxkcumanbHbII
o0aa —0,6 6as1a
- IPaBUJIHHO OMHMCAHBI T€HOTHUITBI, (PEHOTHIIBI 06
CKPEIIMBAIOIINXCS 0c00el U TOTOMCTBA ’
- jomymiena | ommoOKa npy ONMCaHUu TeHOTHIA, (PEHOTHIIA 0.4
CKPEIIMBAIOIINXCS 0c00el U TOTOMCTBA ’
- JIOTMYIIEHBI 2 OMIUOKYU MPHU ONMKUCAHUU TeHOTHIA, (PeHOTUIIA 0.2
CKPEIIMBAIOIINXCS 0CO0EH U IOTOMCTBA ’
- HEBEPHO OMKCAH F'eHOTHUI, PEHOTUI CKPEIIHBAIOIINXCS 0
0co0eii 1 TOTOMCTBA
5 BeposiTHOCTH HacjIeI0OBaHUSI IPU3HAKOB MakcuMasbHbIH
oasa — 0,4 6amia
- BEPHO ONpeJIeJIeHa BEPOSITHOCTh HACIEAOBAaHUS TPU3HAKOB 0,2
- HEBEPHO OIpeiesIEHHA BEPOSTHOCTh HACIIEI0BaHUS
MIPU3HAKOB 0
6 OTBer nocJie pemieHus 3212494 MakcuMaibHbIH
o0aa — 0,20a71a
- 3a/1a4a B KOHIIE PEUIEHUs COACPKUT BEPHBII OTBET 0,2
- 3a/1a4a HE COJIEP’KUT B KOHIIE PEIICHHsI BEpHOTO OTBETA 0
7 YcTHOE 00bsICHEHHE PeLIeHUs 32 a4 MakcuMaibHbIH

0asua —0,6 0aa10B

- 00BsICHEHHE PeIIeHUs 3a/1aHus MOCIIe0BaTeNIbHOE, IOTHYHOE,
BBIBOJIBI BEPHBIE, apI'yMEHTUPOBAHHBIC;

- IPaBUJILHO JAIOTCS OTBET (OTBETHI) HA COMYTCTBYIOLIHE
BOIIPOC (BOIPOCHI)

0,6

- HE3HAUYUTEJIBHO HapyIlleHa [10CIe10BaTEIbHOCTD, JJOTHKA
0OBSICHEHUS pellIeHUs 3a/laHusl, BEIBO/IbI BEpHBIE, HE
JIOCTaTOYHO apryMEHTHPOBaHHbIE; 0,4
- CTYJICHT HCIIBITBIBAET 3aTPY/AHEHUs, OTBeYas Ha
COITYTCTBYIOIIIME BOMPOCHI

- 3HAUUTEJIBHO HapyIlIeHa II0CIIEN0BaTENBHOCTD, JIOTUKA
OOBSICHEHUS pelIeHus 3a/1aHus (CTYACHT HE MOXKET OOBSICHUTD,
Kak1M 00pa30M MpHILENT K PELICHUIO 3a/IaHHsI), BBIBOJIBI HE 0
MOTYT CUYUTATHCSI ApIYMEHTUPOBAHHBIMU U 000CHOBAHHBIMU;
CTYJEHT HCHBITHIBAET 3HAUUTEIbHBIC 3aTPYAHECHUSI, OTBEYAs Ha
COITYTCTBYIOIIME BOMPOCHI

UTOT'O 3

1.4. MarepuaibHO-TEXHHYECKOE oOOecmevyeHne sl NMPOBEAeHHs TPOMEKYTOUHOM
arrecTauuu
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ATTecTanys NpoBOAUTCS B yueOHOM KabuHeTe «buonorusy.

1.5. VY4eOHo-MeToaMueckoe uW HHPOPMANMOHHOEe o0ecnevyeHUe AJsi MPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTALMHU

OcHoOBHBIE yUeOHbIE U3IaHUS

1. buonorus: yueOHUK U TPAKTUKYM JJIsi CPEIHEro MpodecCuoHaibHOro oopa3oBanus / B.
H. Speiruna [u np.]; mon penakmueir B. H. Speirmna. — 2-e u3n. — Mocksa: M3naTenscTBo
Opaiir, 2020. — 378 c. — (Ilpodeccrnonansuoe obpazoBanue). — ISBN 978-5-534-09603-3.
I'pud YMO CIIO https://urait.ru/book/

2. buonorus s npodeccuit U CHenuanbHOCTeH TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO
npoduneit/ KoncrantunoB B.M. , Pe3zanos A.I'. , @ageesa E.O. - 9-e uzn. crep. — M.: Akagemus,
2020.- 320 c. https://academia-library.ru

3. buonorus. 10-11 xmacc: 6a3oBwiii ypoBenb: yueOHuk /M.H. ITonomapéra, O.A.
Kopuunora, T.E. Jlonmumna ; mox penakuuein M. H. Ilonomapéroit. — 10-e u3n. — Mockaa :
[Ipocseuienue, 2022.

JlomoTHUTEeIbHbIE YUeOHbIe H3TaHUS

3. Mycradun, A.I'. buonorus: yuebunk / Mycrapunr A.I'., 3axapos B.b.- M.: KHOPVYC,
2018.- 424c.- (CIIO). B mep. ISBN 978-5-406-04517-6. CootBerctByeT ®I'OC CIIO mnocnennero
nokojenus https://www.book.ru/

4. MamonroB, C.I'. Obmas Ouonorusa: yuyebnuk / MamontoB C.I'., 3axapoB B.b. —
Mocksa: KnoPyc, 2020. — 323 c. — ISBN 978-5-406-07702-3.CootBerctByer ®I'OC CIIO
nociiegHero nokonenus https://www.book.ru/book/

5. Konaecnukos, C.1. O6mas ouonorus: yaeonoe mocoodue / Konecuukos C.U.- 6-¢ u3m.,
crep.- M.: KHOPYC, 2020.- 288c.- (CIIO). B mep. ISBN 978-5-406-07383-4. CooTBeTCTBYET
®I'OC CIIO nocnennero mokonenus https://www.book.ru/

HNuTepHeT-pecypcsl

6. www. sbio. info (Bcs Owonorus. CoBpeMeHHass OWONOTHS, CTaThbH, HOBOCTH,
Ooubnmoreka).

7.www. window. edu. ru (Exunoe okHO gocTyma kK 00pa3oBaTeabHbIM pecypcam MHTepHeTa
1o OMOJIOTHN).

8.www.5ballov. ru/test (Tect 1 aOUTYpHEHTOB IO BCEMY IIKOJIBHOMY KypCy OMOJIOTHN).

9.www. biology. ru (buonoruss B OtkpbiToM Koimemke. CallT cOAepKHUT SIEKTPOHHBIN
yueOHuK moduonorun, On-line TecTsr).

10.www. nrc. edu. ru (buonornueckas kaptuHa mMupa. Pa3gen KOMObIOTEPHOTO y4eOHUKA,
pa3paboTaHHOr0 B MOCKOBCKOM I'OCY/IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

11.www. nature. ok. ru (Pemkue wu wucdesaromme 3KUBOTHBIE Poccum — mpoekT
Okonorudeckoro neHtpa MI'Y um. M. B. JlIomoHocOBa).

12.www. schoolcity. by (buonorus B Borpocax u oTBeTax).

13. DnexTpoHHbIN pecype nuppoBoit odpazosarensHoit cpenbl CITO PROFo6paszoBanue;

MeTOZII/I‘IeCKP[e YKazaHusl 1Jisl oﬁyqaloumxcs1 110 OCBOCHHUIO JTUCIIUMIIJINHBI
14. Metoanueckue yka3zaHus JUIsl 00yJarOIMXCs 110 BHIIOJIHEHUIO MPAKTUYECKUX padoT.
15. Meroanueckue ykazaHus AJis 00y4aroluXcs M0 BBIIOJIHEHUIO J1a00paTOpHbIX paldoT.
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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

