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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOM
JTUCHUILIAHBI OJ1. 08 BUOJIOT sl

1.1.001acTh NpUMeHEeHUs1 padoyveil MPOrpaMmbl

Pabouass mporpamma y4eOHOW NUCHUIUIMHBI SBISETCS YacCThIO MPOTPaMMBbI
MOATOTOBKM crenuanuctoB cpeanero 3seHa (naiee [II1C3) B coorBercTtBUn ¢ I'OC
CIIO no cnenmansaoctu 21.02.01Pa3paboTka 1 sKcmtyatanus HeQTIHBIX U Ta30BbIX
MECTOPOXKICHUM.

1.2. Mecto yyeOHoM qucuuniinnbl B cTpykrype IIIICC3:
VYuebHasg aucuMIUIMHA BXOAUT B ooOmieoOpaszoBaTenbHbiil 1k [INICC3 u
U3y4aeTcs Ha YIIIyOJICHHOM YPOBHE.
1.3. esan v TpeOOBAHUA K pe3yJibTATAM OCBOCHMS Y4€OHOM IUCHMILJIMHBI:

B pesynbraTe OCBOCHHMS Y4€OHOM AUCIUIUIMHBI OOYYalOMIMHCA JTOJKEH
NOCTUYb CIEAYIOIINE PE3YJIbTATHI:

JIUYHOCMHbIE:

- 0CO3HaHHE 00YYaIOUUMUCA POCCUICKOM IpaXkT1aHCKOM UIEHTUYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOTIPEIEIICHHIO;

- HAJIMYME MOTHUBAIMU K OOYYEHUIO U JTMYHOCTHOMY Pa3BUTHIO;

- LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEW MO3ULIMHU JUYHOCTH HA OCHOBE
NyXOBHO-HPAaBCTBEHHBIX  ILIEHHOCTEM  HapoaoB  Poccuiickoi denepanuy,
HCTOPUYECKUX M HAIMOHAJIBHO-KYJIBTYPHBIX Tpaaului, (OpMHUpPOBAHHE CUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHUPOBO33PEHUS, PABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYpbI, CIIOCOOHOCTU CTaBHUTH
LIEJIU U CTPOUTH )KU3HEHHBIE IIJIAHBI;

- Cc(OPMHUPOBAHHOCTh YYBCTBAa TOPJOCTHM M YBAXKEHUS K MCTOPUU U
JOCTH)KEHUSIM OT€YECTBEHHON OMOJIOTMYECKOW HAyKU; MPEACTABICHUS O LIEJIOCTHOM
€CTECTBEHHO-HAYYHOU KapTUHE MUPA;

- NOHMMAaHUE B3aMMOCBSI3M M B3aMMO3aBHUCHMOCTU €CTECTBEHHBIX HayK, UX
BIIMSHUS HA  OKPYXAIOLIyl0  CpeAy, SKOHOMHUYECKYIO, TEXHOJIOTMYECKYIO,
COLIMAIBHYIO U ATHYECKYIO C(ephl 1eATETbHOCTH YEJIOBEKA;

- CIIOCOOHOCTh HCIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTMHE MuUpa B 00pa3oBaTeNbHOM UM  MPOPECCUOHAIBHOW AESTENbHOCTH;
BO3MOXXHOCTH MH(GOPMAllMOHHOM cpenbl i oOecreyeHus: MPOLYKTHBHOTO
caMmo00pa3oBaHus;

- BJIQJICHUE KYJbTYpOHl MBIIIJICHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAIU3Y,
BOCHpUATHIO MHGpOpManuu B 0OJACTH E€CTECTBEHHBIX HAayK, IOCTAHOBKE IENU U
BBIOOPY MyTeH €€ JOCTHKEHUS B MPOPECCHOHAIBHOM cdepe;

-CIIOCOOHOCTh PYKOBOJCTBOBATHCA B CBOCH JIEATEIBHOCTH COBPEMEHHBIMU
NPUHIUMIIAMUA  TOJEPAHTHOCTH, JUajora W COTPYJHUYECTBA; TOTOBHOCTh K
B3aUMOJICUCTBUIO C KOJJIETaMH, pad0OTe B KOJUIEKTHUBE;

- TOTOBHOCTbH HCIIOJIb30BaTh OCHOBHBIE METOAbI 3alIUThl OT BO3MOXKHBIX
MOCJIE/ICTBUM aBapuii, KaTacTpod, CTUXUUHBIX O€ICTBUN;



- o0Omaganue HaBbIKaMH Oe€30MacHOM paboOThl BO BpeMsl MPOEKTHO-
UCCIIEAOBATENbCKOM M DKCIEPUMEHTAIBHOM JEATEbHOCTH, IPU HCHOJb30BAHUU
71a00paTOPHOTO 0OOPYAOBAHNS,

- CIMOCOOHOCTh UCIOJIb30BaTh NPHOOPETEHHbIE 3HAHMS M YMEHHUS B
NPAKTUYECKON JESITEIbHOCTH W TIOBCEAHEBHOM >KMU3HU JJsi COOJIIOJIEHUS Mep
npo(UIaKTUKN OTPABICHUN, BUPYCHBIX U JIPYTUX 3a00JIEBAHUI, CTPECCOB, BPEIHBIX
NpUBBIUEK (KYpEHUs, AIKOTOIN3Ma, HApKOMaHUH); MPaBUII TOBEACHUS B IPUPOIHON
cpene;

- TOTOBHOCTh K OKa3aHUIO MEPBOM MOMOIIM IMpPH TpaBMax, NPOCTYAHBIX U
Apyrux 3a0071€BaHUSAX, OTPABICHUSAX MUILIEBBIMH IPOTYKTAMH;

MemanpeomemHbole:

- OCBOCHHBIC OO0YYaIOIMIMMHCSIMEKIIPEIMETHBIC TMOHITHS W yHHUBEpPCAIbHbBIC
yueOHbIe AeHCTBUS (PETyIATUBHbIE, TO3HABATEIbHBIC, KOMMYHUKATHUBHEIC);

- CIIOCOOHOCTD UX MCIIOJIb30BAHUS B IO3HABATEIBHON U COLIMATILHON MTPAKTHKE,
TOTOBHOCTh K CaMOCTOSATEIbHOM YIUIAHUPOBAHUIO U OCYIIECTBIICHUIO Y4eOHOU
JESITeIbHOCTH, OpraHu3aluud Y4eOHOTO COTPYAHHMYECTBA C I€JaroruH4ecKUMHU
pabOTHUKAMU UM CBEPCTHUKAMM, K YYacCTHUIO B TOCTPOCHHHM WHAUBHUIYaTbHOM
o0pa30BaTeNbHON TPACKTOPUH;

- OBJIQJICHHE HaBbIKAMU  y4€OHO-HCCIIEIOBATEIbCKOM, MPOEKTHOM U
COLIMAJIBHOM JESATENBHOCTH;

- OCO3HAHHME COLMAIBHON 3HAYMMOCTH CBOEH MNPOQEeCcCUuun/CrennanbHOCTH,
oOJajaHe MOTUBAIMEN K OCYIIECTBICHUIO MPOPECCUOHATIBHOM €SI TEIbHOCTH;

-MOBBIIIEHUE  MHTEIUIEKTYalbHOTO  YpPOBHA B  MpPOIECCE  HM3YYECHHS
OMOJIOTUYECKUX SBJICHUW; BBIIAIOMIMXCA JIOCTH)KEHU OWOJOrMU, BOLIEANINX B
OOIIEYEIOBEYECKYIO KYJIBTYPY; CIOXHBIX W TMPOTUBOPEYUBBIX IYyTE€H pa3BUTUSA
COBPEMEHHBIX HAYYHBIX B3IJISI0B, UAEH, TEOPUN, KOHIIENIUH, THIOTE3 (O CYIIHOCTU
U MPOUMCXOXKICHUH JKU3HU, YEIIOBEKa) B X0Jie PabOThl C Pa3IMUYHBIMU MCTOYHHUKAMHU
uHpopmanuu;

- CIIOCOOHOCTh OPTraHU30BBIBATH COTPYIHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM
YHUCJIE C WCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH;

- CIIOCOOHOCTh TOHUMATh MPHUHIUIIBI YCTOWYMBOCTH M MPOAYKTHBHOCTH
KUBOW TMPUPOJIBI, TyTH €€ U3MEHEHUsS TO0Ji BIUSHUEM AaHTPOMOTEHHBIX (haKTOPOB,
CIOCOOHOCTh K CHUCTEMHOMY aHajiu3y TIJ00adbHBIX 3KOJOTHUYECKHX MpoOIieM,
BOIIPOCOB COCTOSIHUSI OKPY’Kalollled cpeAbl U PalUMOHAIBHOIO HCIOJIb30BAHUS
MPUPOIHBIX PECYPCOB;

-yME€HHE OOOCHOBBIBATH MECTO U pPOJIb OHOJOTMYECKUX 3HAHUWA B
MPAKTUYECKOW JEATEIBbHOCTU JIFOJIEH, PAa3BUTUM COBPEMEHHBIX TEXHOJIOTHM;
ONPENENATh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOEHUS 32 IKOCUCTEMaMU
C LIEJIbI0 MX OMHCAHUA U BBISIBJICHUS €CTECTBEHHBIX U AHTPOIIOT€HHBIX U3MEHEHUI;
HaXOJIUTh U aHAJM3UPOBATH MHPOPMAIIHIO O KUBBIX O0BEKTAX;

- CHOCOOHOCTh MPHUMEHATH OHUOJOTMYECKHE M HKOJIOTWUYECKUE 3HAHMS IS
aHaIM3a MPUKJIAJIHBIX MPOOJIEM X03UCTBEHHON JESTENHHOCTH;



- CHOCOOHOCThP K  CaMOCTOSITEIHbHOMY  TPOBEACHHUIO  HCCIEAOBAHUM,
OCTAaHOBKE €CTECTBEHHO-HAYYHOI'O DKCIEPUMEHTA, VCTIOJIb30BaHUIO
UH(OPMAITMOHHBIX TEXHOJIOTUH JJIs PEIIeHHs] HAYYHBIX U IPO(ecCHOHAIbHBIX 3a/1ay;

-CIIOCOOHOCTh K OIIEHKE STUYECKHUX AaCIEeKTOB HEKOTOPBIX HCCIEAOBAHHUM B
o0nacTu OMOTEXHOJIOTUU (KIIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOAOTBOPEHUE);

Ilpeomemnmnuie (y2inyodieHHblil ypo6eHs):

1) chopMUpOBAaHHOCTH 3HAHMM O MeCT€ M POJIM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTHHBI
MHpa, B MO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHUU XKU3HEHHO BAXKHBIX COIMATIBLHO-
ATUYECKUX, IKOHOMHYECKHUX, DKOJIOTHUYECCKHX TPOOJIEM YEIOBEYECTBA, a TAKXKE B
pPEIICHNN BOMPOCOB PAlMOHAIBHOTO TMPHUPOIOTOIB30BaHUSA; B  (HOPMHUPOBAHHUH
IIEHHOCTHOTO OTHONIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YUCHBIX - OMOJIOTOB B pa3BUTHE OUOJIOTHH;

2) yMeHue BIaJeTh CUCTEMOM OMOJIOrMYEeCKUX 3HAHUM, KOTOPask BKIIFOYAECT:
OCHOBOIIOJIAralIIyue OWOJOTHYECKUE TEPMUHBI U TOHATHS (KU3Hb, KJIETKA, TKaHb,
opraH, OpraHu3Mm, BHJI, MOMYJISIIHS, SKOCUCTEMa, OHOLIeH03, Orochepa; MmeTaboau3Mm,
rOMeOoCTa3, KIETOYHbIH HMMYHHUTET, OuWocuHTE3  Oeika, OHMOIMOJHUMEpHI,
IUCKPETHOCTb,  CaMOPETYJSLUS, CaMOBOCIPOU3BEACHUE,  HACIEICTBEHHOCTD,
M3MEHYHMBOCTh, HYHEPrO3aBUCUMOCTb, POCT W PA3BUTUE); OMOJOTUYECKUE TEOPUH:
kinerounas Tteopuss 1. [IllBamna, M. Ilneigena, P. Bupxoa;kioHaIBHO-
cenektuBHoro mMmmynurera lI. Opmux, M.M. MeuHukoBa, XpOMOCOMHAsl TEOpHs
HacneacTtBeHHocTH 1. Moprana, 3akoH 3apopsimieBoro cxoxactsa K. boapa,
sBOJIONIMOHHAsT Teopust Y. JlapBuMHA, CUHTETHYECKash TEOPHUS DBOJIOIUU, TEOPUS
autporniorene3a Y. Jlapsuna; teopusi 6uoreoneno3a B.H. CykauéBa; yuenuss H.U.
BasunoBa - o LleHTpax MHOroo0Opasusi U MPOUCXOXKIEHUS KYJIbTYPHBIX PAacTeHHI,
A.H. CeBepuoBa - 0 myTsix W HampaslieHUsX sBomonuu, B.U. Bepnaackoro - o
ouocdepe;

3aKOHBI (€MHOOOpa3usi TOTOMKOB TIEPBOTO TOKOJICHUS, pACHICIUICHUS
MIPU3HAKOB, HE3aBHUCHUMOIO HacjeAoBaHUA Mpu3HakoB [. MeHpens, CUEIIEHHOTO
HacJIeOBaHWsI TPU3HAKOB W HapylleHus cuerieHuss reHoB 1. Moprana;
FOMOJIOTUYECKUX PSAIOB B HACIEACTBeHHOM wu3MeHunBocTH H.M. Basuiona,
reHeTudeckoro paBHoBecus J[x. Xapau u B. BaitnOGepra; 3apobIieBoro cxo/cTaa
K. Bapa, 6uorenerndeckoro 3akona 3. 'ekkens, . Mromiepa);

MPUHUIUIBI (YUCTOTHI FTAMET, KOMILIEMEHTAPHOCTH );

npaBwia (MuHuMyma FO. JInOuxa, sKoJIOrMYecKord MUpaMuabl Yuces, OMoMacchl U
SHEPTUHN);

runote3bl (koanepBatHoir AWM. Onapuna, nmepBuuHoro OynboHa k. XomjaeitHa,
mukpochep C. Dokca, pudboszuma T. Uek);

3) BiajieHUE CUCTEMOW 3HAHUM 00 OCHOBHBIX METOAAX HAYYHOI'O MO3HAHUS,
UCIIOJIB3YeMBIX B OMOJIOTHYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB M IKOCHCTEM
(ommcanue, wW3MEpEHHE, IPOBEICHHE HAONIOACHUI); CIIOCO0aMH BBISIBJICHUS H
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

4) ymeHUE€ BBIACNATh CYIIECTBEHHBIE MPU3HAKU:CTPOCHUSI BHPYCOB, KIETOK
MIPOKAPUOT U 3YKAPHOT; OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHH3MOB, BUJOB,
OMOTeOIIeHO30B, SKOCUCTEM U OUOChEPHI;



CTPOSHHUS OPTaHOB M CHUCTEM OPTaHOB PACTCHHM, KUBOTHBIX, YEJIOBEKA; MPOIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIOIIMX B OpPraHU3Max pacTeHHUM, >KUBOTHBIX W
YyeJoBeKa;  OWOJIOTMYECKHUX  MPOIeCcCOB: OOMEHa  BemecTB  (MeTaboJn3M),
uHpopMalM W TpeBpallleHus  DHEPruM, OpOKEeHHUs, aBTOTPOHOrO H
reTepoTpoHOr0 TUMOB TUTaHMS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
rameTroreHeza, SMOpHOTeHe3a, IOCTAIMOPHOHAIBLHOTO Pa3BUTHA, Pa3MHOXKCHHUS,
WHJVMBHUIYaJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOT€HE3a), B3aUMOJCHCTBHUS TEHOB,
reTepO3nca; NEUCTBUM UCKYCCTBEHHOTO O0TOOpA, CTAOMIIM3UPYIOMIETO, JBIKYIIETO H
Pa3pbIBAIOLIETO0 €CTECTBEHHOIO0 OTOOpa; ayIonaTpUUYEeCKOrO0 U CUMIIATPUYECKOTO
BHUI000pA30BaHUS;, BIMSHUS JIBIDKYIIUX CHJI IBOJIIOIMU HA TEHO(OH] IOIMYJISIINH;
MIPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpele OOWTaHWs, YepEeIOBaHUS HAMPAaBIICHUN
HBOJTIOITUH; KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUHU B IKOCUCTEMAX;

5) yMmMeHue yCTaHaBJIMBATh B3aMMOCBSI3M MEXKIY CTPOCHHEM W (DYHKITUSIMH:
OpraHOMJIOB, KJIETOK Pa3HbIX TKaHEH, OpraHaMH M CHCTEMaMH OPTaHOB y PAacTCHHH,
KUBOTHBIX M YEJIOBEKa; MEXJY dTaraMu oOMeHa BEIIECTB; dTalaMH KJIETOYHOTO
IUKJIa W JKU3HCHHBIX IMKJIOB OPTraHW3MOB; AdTallaMH AMOPHOHAIBHOTO Pa3BUTHS,
TCHOTUIIOM U (PeHOTHUIIOM, (DEHOTUIIOM U (haKTOpaMH Cpebl OOMTaHUS; MPOIECCaMU
ABOJIIONMH; JBIKYIIMMH CHJIAMH aHTPOIIOT€HE3a; KOMIIOHCHTaAaMHU Pa3IMYHbBIX
AKOCHCTEM U IIPUCIIOCOOJICHUAMU K HUIM OPTraHU3MOB;

6) YMEHHE BBISBIIATh OTJIUYUTEIbHBIC IPU3HAKN KUBBIX CHCTEM, B TOM YHCIIC
rpu0OB, pPacCTEHUH, XKUBOTHBIX M YEIIOBEKA; IMPHUCIOCOOJICHHOCTh BUIOB K CpeJe
oOnTaHusA, aOMOTUYECKNX M OMOTHYECKHX KOMITOHCHTOB 3KOCHCTEM, B3aHMOCBS3EH
OpraHU3MOB B COOOINECTBaX, AHTPONMOTCHHBIX W3MCHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH;

7) YyMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIHE ApPTyYMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY IJIs JTOKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYCCKUX TPYII, B3aUMOCBS3U OPTaHU3MOB M CPEIbl OOMTAHUS, CIMHCTBA
YEeJIOBEUYCCKMX pac; HEOOXOJAMMOCTH 370pOBOr0 00pas3a J>KM3HHU, COXpPaHCHHS
pa3HooOpasusi BUIOB M DKOCHCTEM, KaK YCJIOBHS COCYIIECTBOBAHHS MPHUPOILI U
YyeJIOBCUYECTBA;

8) yMeHue peliath MOMCKOBBIE OMOJIOTHYSCKHUE 3aJ1aui; BBISBIISATH MPUUYUHHO-
CICACTBEHHBIC CBS3UM MEXKIY HCCICAYEMBIMH OHOJIOTHYECKUMH OOBCKTAMH,
MIPOIIECCAMHM U SIBJICHUSIMH; JIeJIaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHUHU TOJIYYCHHBIX
pe3yJIbTaToB;

9) ymeHWe BBIIBHTATh THIOTE3bI, MPOBEPATH WX OKCIICPUMEHTAIBLHBIMHU
cpenctBamu, (HOpMyIUpYysS I1IeJb HCCICIOBAHUSA, AaHAIM3UPOBATH IOJYYCHHBIC
PE3yNbTaTHl U ACNIAaTh BHIBOIBL;

10) npuHMMAaTh y4acTHe B HAYYHO-UCCIEA0BATEILCKON paboTe Mo OMOJIOrHH,
DKOJIOTUU M MEIWIIMHE, MPOBOJMMON Ha 0a3e IMIKOJLHBIX HAyYHBIX OOINECTB H
MyOJIMYHO TPENICTABIISATh MOJYyYEHHBIE PEe3yJbTaThl HA YICHHUYECKUX KOH(PEPECHITUSIX
Pa3HOTO YPOBHS,

11) ymeHue oOleHMBaTh STUYECKHE ACIEKTHl COBPEMEHHBIX HCCIICIOBAHUI B
obmacth  OMOTEXHOJIOTHM W  TCHETHYSCKHX  TEeXHOJOorukd  (KIOHHpPOBaHHME,
MCKYCCTBEHHOE OIUJIOJIOTBOPEHHE, HAMpPABICHHOE WM3MEHEHHE TeHOMa WM CO3JIaHHE
TPaHCTEHHBIX OPTraHU3MOB);



12) yMeHue MOTHBUPOBATH CBOW BBIOOp Oyaymied mpodeccuoHaTbHOM
JEeSTeNbHOCTY B 00JacTH OWOJIOTHMH, MEIUIMHBI, OUOTEXHOJIOTHH, TCHUXOJIOTHH,
HKOJIOTUH, BETEPUHAPHUM, CEIbCKOrO0 XO3MMCTBa, MNHINEBOW MPOMBIIIICHHOCTH;
yrayOssiTh TO3HABATENIbHBIA WHTEPEC, HANpaBICHHbIH Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIIEH Mpodeccu U TPOJOJIKEHUE OMOJIOTHYECKOTO O0pa3oBaHUs B
YUPEKACHUSIX CPEIHET0 MPO(PEeCcCCHOHATBEHOTO U BBICIIETO 00pa30BaHUsI.

Ilpogheccuonanvnaa nanpaenennocmev yueonoii oucyunaunvl «buonocusny
mpearnoyiaraeT  IeJICHANpaBIeHHOE  MPUMEHEHHWE  IEJAarorMuecKuX  CPECTB,
o0ecreunBaIMX HE TOJIBKO (opMUpoBaHWE y OOYYArONIMXCS 3HAHWMA, YMEHHUMH,
HABBIKOB 10 Y4eOHOM AMCUUIUIMHE, HO M pa3BUTHE MHTEpeca K JaHHOU mpodeccuun
WIA CIEUUaIbHOCTH, IICHHOCTHOE OTHOIICHHE, MpPO(EeCcCCHOHANIBHBIX KadecTB
JUYHOCTU OYIyIIEro CeUalucTa.

1.4. Kosin4ecTBO 4aCOB HA 0CBOEHME MMPOrPAMMBbI Y4e0HOU TUCHMILTHHBI:
MakcumanbHOU yueOHOM Harpy3ku o0ydatoiierocsi 78 4acoB, B TOM YHCIIE:
00s3aTeIbHON ayAUTOPHOM y4eOHON HArpy3Ku oOydaromierocs: 78 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI

2.1. O0beM yueOHOM TUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl
(B.1.4. mpodecCHOHATHLHO-OPHEHTHPOBAHHOE COIEPIKAHME)

O0beM yacoB

MakcumaiabHasi yueOHasi HAarpy3Ka (Bcero mo nporpamMme JHCIHUTTHHbI) 78
O6s13aTe/IbHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE!

IIEKIUH, YPOKH 50
U3 HUX NPOGheCCUOHATbHO-0OPUCHMUPOBAHHOE COOEPIHCAHUE 2
MPaKTUYECKUE 3aHATHS 18
U3 HUX NPOGheCCUOHATbHO-0OPUCHMUPOBAHHOE COOEPIHCAHUE 8
ITa00paTOPHBIC 3AHIATHS 10
U3 HUX NPOGhecCUOHANbHO-0OPUEHMUPOBAHHOE COOePHCAHUE 2

[IpomexxyTounas arrectanus B popme nuddepeHImpoBaHHbINA 3a4eT




2.2 TemaTnuyeckui MJIaH U cogep:kanue ydeOHoi qucuunanasl O/1. 08buosiorus

HaumenoBanue Copnepxxanue yueOHOIro MaTepuaJa, jaboparopHbie padoThbl U O0vem | YpoBeHb Koabl
pa3/iesioB M TeM NPaKTHYeCKHe 3aHATHUSI, CAMOCTOsITeJIbHAs padoTa CTy1eHTOB, KypcoBasi YacoB | OCBOCHHUSI | KOMIIEeTEHIHH,
padora (IpoeKT), HHbIe BUABI Y4eOHO0Il padoThl B COOTBETCTBHH € y4eOHBIM ¢popmupoBanuio
IJIAHOM(B.T.4Y. NMPO(ecCHOHATILHO-OPUEHTHPOBAHHOE CO/IEPKAHUE) KOTOPbIX
crnocod0cTByer
3J1eMeHT
NPOrpamMMbl
1 2 3 4 5
Pa3znen 1 Kierka-cTpyKTypHO-(YHKIHMOHAJIbHAS €AMHULA KUBOIO 18
Tema 1.1. bBbwuosaorus | Cogep:xanue yueOHOro MaTepHaJia 2
KaK HayKa. CoBpeMmeHHble OTpaciau Ouosoruueckux 3HaHui. CBsA3b OMOJOTHM C IPYTHMHU 2 1 JlnuHOCTHBIE,
HayKamu: Onoxumus, ouopusnka, OMoHuKa, resoreorpadus u ap. Poias u mecro MeTalpeAMETHBIE
O6uonoruu B (OPMUPOBAHUM COBPEMEHHON HayyHOW KapTHUHBI MUpPA. YPOBHHU U MpeIMETHbIE
opraHu3ani kuBoil Marepun. OOIas XapakTepUCTHKA >KW3HU, CBOWCTBA KOMIIETEHIIUH B
KHUBBIX CUCTEM. XMMUYECKHH COCTaB KJIETOK. COOTBETCTBHH C
Ilpogheccuonanvho-opueHmupoeantoe cooeprcanue. ®I'OC cpennero
CBsi3p  OMOJOrMH C 3KOJIOTHYECKOM O0e30MacHOCTbi0  Ipu  pa3paboTke U o01iero
AKCIUTyaTallMi HEPTSHBIX U Ta30BbIX MECTOPOXKJICHUH. oOpa3oBaHus,
Tema 1.2. Copepxanue yueOHOIro MaTepuaJa 4 YTBEPKIEHHOIO
buoaornvyecku BaxkHble | bruogornuecky BaKHble XUMHUYECKHE COETUHEHUS 2 1 MpUKa3oM
XHMHYECKHe JlaGoparopnoe 3ansitue Nel Onpenenenne BuramMuna C B IPOAYKTaX MUTaHUS. 2 2 Munucrepcrsa
COeIUHEHHU o0Opa3oBaHUs U
Tema 1.3. CtpykrypHo- | Conep:kanue y4eGHOr0 MaTepuasia 6 Hayku PO ot
(yHKuUMOHAILHAS Knerounas teopus (T. IlIann, M. Ilneitnen, P. Bupxos). OcHOBHbIE 4 1 17.05.2012 Ne
OpraHu3anus KJeToK. IIOJIO’KEHUSI COBPEMEHHOMN KJIETOYHOM TEOpUH. THIBI KIIETOUHOW OpraHHU3alNH: 413
IPOKAPUOTUYECKUN U dyKapruoTudeckuil. OHOKIETOYHbIE M MHOTOKJIETOUHBIE
opranu3mMel. CTpoeHHE TPOKApPUOTHUECKOHN KIETKH. CTpOEHHE 3YKapuOTHUECKON
kjeTku. Heknerounsie popmbl KU3HU (BUPYCHI, OakTeprodarn)
JlabopaTopHnoe 3ansitue Ne2 CTpoeHHe KIETKH (pacTeHUs, )KHUBOTHBIE, TPUOBI) 2 2
U KJIETOYHbIE  BKIIOYEHHUS  (KpaxMmal, KAapOTHUHOHUJBI,  XJIOPOILJIACTHI,
XPOMOILIACTHI).
Tema 1.4. CrpykrypHo- | Conep:kanue yueOHOro MmarepuaJia 4
GyHKUHOHAIbHBIE XpomocomHas teopust T. Moprana. CtpoeHnue XxpoMocoM. XpOMOCOMHBIH HAbOP 2 1
¢pakTopsI KJIETOK, TOMOJIOTUYHBIE M HETOMOJOTMYHBIE XPOMOCOMBI, TaINIOWJIHBIH H
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HaCJIeACTBCHHOCTH.

murutonabii Habop.  HyknewnoBeie kucnotel: JIHK, PHK naxoxnenue B
KJIETKE, MX CTPOCHHE M QYHKIIUU. MaTpUYHBIC MPOIIECCHI B KIETKE: PEITUKAIIHS,
OnocuHTe3 Oenka, pernaparys. [ eHeTHIeCKUid KO U €ro CBOMCTBA

Tema 1.5 Hekierounsblie | [IpakTuueckoe 3ansitue Nel Bupyce! kak Bo30yautenu 60e3Hei. 2
(opmbI KHM3HM. Ilpogpeccuonanvno-opuenmupogannoe codepicanue.
OJIEKTPOHHAsT MHUKPOCKOIIMS KAaK METOJ M3YYEHHs] BHPYCOB. OIJEKTPOHHAs
MHUKPOCKOIIUS — OJUH U3 METOAOB M3YUEHUS Pa3IMYHbIX MOPOJ-KOJIJIEKTOPOB
He(TH U raza Ipy pelIeHruH Te0JIOTMYECKUX 3a1ay.
Tema 1.6 7KusHennslii | Conep:kanue y4eOHOro MarepuaJia 2
IHKJI KJIETKH. Kierounslii 1ukKi, ero mnepuoabl. MHTO3, €ro cragud W IPOUCXOMSIIHE 2
npouecchl. buonornueckoe 3HaueHrue MuTo3a. Meio3 u ero craauu. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a
Me:kcecCHOHHAsI ATTeCTAlUSI-TECTUPOBaHHUe
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKAHUE 16
Pa3nen 2 CtpoeHue u (pyHKIIMH OpPraHu3ma
Tema 2.1 Crpoenue | Conep:xaHue yueOHOro MaTepHaJia 2
OopraHusma MHOroKIIeTOUHbIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB U CHUCTEMbI OPraHOB B 2 JInuHocTHBIE,
MHOTOKJIETOYHOM OpraHusMe. l'omeocta3 opraHu3ma U €ro mHoJJep:KaHUE B MeTanpeIMeTHbIE
MIPOLIECCE KU3HEACATEIbHOCTH U NIpEAMETHBIE
Tema 2.2  ®opmsl | Conep:kanne y4eOHOro MaTepuaJia 2 KOMIIETCHIINY B
Pa3MHOXKEHHSA @opMBl pa3MHOXKEHHS OpraHU3MOB. becrnosoe U 1mosoBoe pa3MHOXKEHHE. Buel 2 COOTBETCTBHHU C
OpPraHu3MoOB. Oecnionoro pasmHoxeHus. [lonoBoe pazmHokeHue. ['ameTrorenes y >KUBOTHBIX. ®I'OC cpennero
Crnepmarorenes u ooreHe3. CTpoeHne noJoBbIX KIETOK. OTION0TBOpEHNE o0ero
Tema 2.3 OcHoBuble | Coaep:xkaHue yueOHOT0 MaTepHaJia 4 obpa3oBanusi,
MOHATHS T'eHEeTHKH. I'eneTka Kak HayKa O HAaCJICACTBEHHOCTM W HM3MEHYMBOCTH OpPraHU3MOB. 2 YTBCPXKICHHOTO
OcHOBHbIE TE€HETHYECKHE TOHATHA U cuUMBoibl. [eH. ['eHotun. ®enorur. IIPUKa30M
OcHOBHBIE = METOABbl TCHETUKH: TUOPUIOIOTHYECKHM, IUTOIOTUYECKHE, Munmncrepcrsa
MOJIEKYJIIPHO-TEHETHYECKUE 00pa3oBaHus 1
IIpakTnyeckoe 3ansitue Ne2 Pemenue 3amad Ha ONpeneNcHUE BEPOATHOCTH 2 Hayku PO ot
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX NMPU3HAKOB MPH MOHO-, JAH-, OJUTHOPHIHOM 17.05.2012 Ne
U aHAIM3UPYIOUIEM CKpEIIMBAaHMM, COCTaBICHME TIE€HOTHIIMUECKUX CXEM 413
CKpEIINBaHHUS.
Ilpogpeccuonanvrno-opuenmupogannoe cooepircanue.
KomneioTepHble mporpaMMbl IO T€HETUKE, UX 0COOEHHOCTH (paboTa ¢ MHTEPHET
pecypcamn).
Tema 2.4 I'eneTuka Conep:xanue yueOHOro MaTepuaJia 2
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YyeJIoBeKa OCHOBHBIE TOHATHUS TEHETHKH. 3aKOHOMEPHOCTH 00pa30oBaHUs raMeT. 3aKoHbI .
Mennenst (MOHOTHOPHIHOE W TIOJIMTHOPHUIHOE CKpeluBanue). B3anmoerictere
IEHOB
Tema 2.5 Conep:kanue y4eOHOT0 MaTepuaJia 4
3aKkoHOMepHOCTH W3MeHunBOCTh IpU3HAKOB. Buabl H3MEHUMBOCTH: HACJIEJICTBEHHAs W 4
H3MEHYUBOCTH. HEHACJIEICTBEHHAs. 3aKOH TIOMOJIOTMYECKMX DSJIOB B  HAcJIeICTBEHHOH
n3MmeHunBoctu (H.W. BaBunoB). MyraunonHass Teopusi U3MEHUYUBOCTH. Buel
MyTalui ¥ IPUYMHBI UX BOZHUKHOBeHHUA. Kaprorun denoseka. HacnencrseHHbIe
3a0o0JeBaHMs YesloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeka. bonesnu ¢
HaCJICACTBEHHON NPEAPACIIONIOKEHHOCTbIO. 3HAYEHUE MEJULIUHCKON TeHETUKU B
PEJOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHU YeJI0BEKa
Tema 2.6 Ceaexknus | Cogep:xanue yueOHOro MaTepHaJia 2
OpPraHu3MoOB. Cenekmusi kKak Hayka. MeTonbl CeJlEeKIMOHHOW pabotel. ['erepo3uc u ero 2
npuyuHbl. VcKyccTBEeHHBI OTOOp: MacCOBBI M MHIMBHIyalbHbIH. OTambl
KOMOMHaIMOHHOMU cenekiuu. CopT, Mopoja, TaMM
Jpyrue ¢opMbl KOHTPOJsL (cpeaHuii 0a/Lu1 MO TEKYIIUM OLEHKAM
yCIeBaeMOoCTH)
2 ceMecTp
Pa3nen 3 Teopus 3BoJionun 10
Tema 3.1. UcTopus Copnepxanue y4eOHOro MaTepuasa 2 JInuHocTHBIE,
IBOJIIOLIMOHHOI 0 [TepBbie sBomronoHHble  KoHuenuuu (K.b. Jlamapk, JXK.JI. Broddon). 2 MeETanpeIMETHBIE
yueHHusl. OpomtonmonHas teopus Y. JlapsuHa. CuHTeTHUYECKash TEOpUs SBOJIOLUHU U €€ U TIpEIMETHbBIE
OCHOBHBIE TMOJIOKEHUA. Mukpossomonud. llomynsanus kak 3yeMeHTapHas KOMIIETEHIINH B
€AMHMIIA DHBOJMIONMH. ['€HeTHYecKue OCHOBBI SBOJIOIHUH. JIEMEHTapHbIE COOTBETCTBHH C
¢dakTopsl 3BodrONMH. EcrecTBeHHBIM 0TOOp — HampaBisomMi  (akTop ®I'OC cpennero
sBoJItOLIMU. Bruioob6pa3oBaHue Kak pe3ylbTaT MUKPOIBOIIOIUH o0miero
Tema 3.2. Copepxanue yueOHOro MaTepuasa 2 o0pa3zoBaHMs,
MuxkposBoJironusi. MakposBomtonusi. @opMbl U OCHOBHBIE HalpaBiieHUs Makpos3poitonuu (A.H. 2 YTBEPKICHHOI'O
MaxkpodBoJironusi. CesepuoB). Ilytm poctmxenust Ouosnoruueckoro mnporpecca. CoxpaHeHue [IPpUKa3oM
O6uopa3zHooOpa3us Ha 3emiie. MuHucrepcTBa
Tema 3.3. Copnepxanue y4eOHOIro MaTepuaJa 2 o0pasoBaHNs 1
Bo3nukHoBeHME 1 I'vnore3sl M TEOpUM BO3HMKHOBEHUs >XM3HM Ha 3emuie. [losBieHue mnepBbIX 2 Haykn PO ot
pa3BUTHE JKM3HU HA KIeTOK M ux o2Bomonus. Ilpokapuorel u sykapuotel. [Ipoucxoxknenue 17.05.2012 Ne
3emuie. MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHNE OCHOBHBIX LIAPCTB 3YKAPHOT 413
Tema 3.4. Conep:xaHue yueOHOro MaTepHaJia 4
IIponcxoxnenune AHTpoOIoJIoTus — HayKa 0 4ejnoBeke. CUCTEMAaTHUYECKOE IMOJIOKEHHE YEJIOBEKA. 2
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YeJI0BEKa-
AHTPOIIOICHES.

CXOI[CTBO n oTiIIn4yusg 4YCJIOBCKa C KHUBOTHBIMU. OCHOBHBIE craaguu
AHTPOIIOTEHE3a. DBOJIIOLMS COBPEMEHHOT'O YEJIOBEKA.

YenoBeueckue pachl U MX €JUHCTBO. Bpems M IyTH PAaCCENICHHs] YEIOBEKA I10
miaHere. I Ipucnoco0aeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHSIM CPEJibl

IIpakTnyeckoe 3ansitue Ne3 3amura JIGHT BPEMEHUM M MEHTAJIbHBIX KapT B 2
dbopmare yCTHOTO COOOIICHUSI.
Ilpodeccuonanvro-opuenmupogannoe codeprcanue
CocraBieHue JICHTHI BPEMEHHM IO Pa3BUTHIO HedTenoObIBaloOLICH oTpaciau B
Poccun.
Pasznea 4 DxoJiorus 18
Tema 4.1. Copnepxxanue yueOHOIro MaTepuasa 2
IKOJIOTHYECKHE Cpenpl 0oOMTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAas, IOYBEHHAs, 2 JInuHocTHBIE,
(axTopsl 1 cpeabt BHYTpHOpPraHu3MeHHasi. DU3NKO-XUMHUYECKHE OCOOCHHOCTH cpea  OOUTaHus MeTanpeIMeTHbIE
KH3HH opranu3MoB. IIpucrnocobieHus OpraHu3MOB K JKM3HHM B pasHbIX Cpejax. U IIPEJIMETHBIE
[TonsTue ’xonoruueckoro gaxropa. Kmaccudukanums sxonorndeckux GhakTopos. KOMIIETEHIIUH B
ITpaBuio munumyma FO. JInbuxa. 3akoH TonepantHoctd B. lllendopna COOTBETCTBHH C
Tema 4.2. onyasinus, | Coxepkanue y4e0HOro MaTepuasa 2 ®I'OC cpennero
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKa BUIA WU MNOMYJALMU. DKOJIOrMYEcKas Hulla 2 o0ero
IKOCHUCTEMBI. BUJA. DKOJIOTWUYECKME  XapakTepuctuku mnomyisiuu. CooOmectBa o0pasoBanwus,
sKocucTeMbl. buoneHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MamMH B YTBCPKACHHOT'O
o6uornieHoze.  CTpPyKTypHBbIE  KOMIIOHEHTBI ~ 3KOCHUCTEMBI:  MPOJYLIEHTHI, IIPUKa30M
KOHCYMEHTBI, peAyLeHTbl. KpyroBOpOT BEIIECTB U MOTOK YHEPTUH B IKOCHCTEME. MunucTepcTBa
Tpoduueckue ypoBHH o0Opa3oBaHUs U
Tema 4.3. buocdepa- Coaep:xanue yueOHOro MaTepuaJia 2 Hayku PO ot
rj100aabHas buocdepa — xuBas obosnouka 3emnu. PazButue npexacrasienuit o 6uochepe B 2 17.05.2012 Ne
IKOJIOTHYeCcKast Tpynax B.M. Bepnanckoro. OGmactu Ouocdepbl U ee KOMIOHEHTH. JKuBoe 413
cucTema. BEIIECTBO OMOChephl U ero QyHKIHH.
3aKOHOMEPHOCTH cyllecTBoBaHUS Ouocdepsl. OcobeHHOCTH OHOChEphl Kak
rno0anbHOM  skocucrembl.  J/luHamudeckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl  BemiectB U OHMOr€OXMMHUYECKHE  LUKIBL.  [700anbHbIe
HKOJIOTHYECKHUE MPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. Bausinue Conep:xxanue yueOHOro MaTepuaJia 4
AHTPONOr€HHBIX AHTpOIIOTeHHBIE ~ BO37AeicTBUS Ha Ouochepy. 3arps3HeHHs KakK  BHJ 2
¢paxTopos Ha AQHTPOIIOTEHHOI'0 BO3/EUCTBHs. AHTPONOT€HHbIE BO3JEHCTBHS Ha aTrMocdepy.
onocdepy. BozneiictBust Ha tuapocdepy. BozaeiictBus Ha auTocdepy. AHTPOMOTEHHBIC

BO3JCHCTBUSA Ha OMOTHYECKHE COO6IJ.I€CTBEL er’IyGJ’ICHHO HU3Yy4alOTCA OTXOIHI,
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CBSI3aHHBIE C ONPECICHHON Mpodeccreil/crennaTbHOCTIO

IIpakTnyeckoe 3ansiTue Ne4  PemieHne  NpPakTUKO-OPUEHTHUPOBAHHBIX
pPacy€THBIX 3aJaHMM 10 COXPAHEHUIO IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
IIPOKMBAHMSL.

Tema 4.5. Bausinue
COIUATBHO-
IKOJIOTHYECKUX
¢akTopoB Ha 310pOBbeE
YyeJIOBEKA.

Coaep:xanue yueOHOT0 MaTepHaJia

310poBbe U ero cocrasisitomye. PakTopbl, MOJIOKUTEIBHO U OTPULATEIBHO
BIMSIOLIME HAa OpraHu3M uenoBeka. [IpoOrema TEXHOreHHBIX BO3JCHCTBUI Ha
3I0pOBbE UeJIOBEKa (3JIEKTPOMAarHUTHBIE IOJs, ObITOBas XUMHSA, M3OBITOUHBIC
HIyMBl, pagvanus W T.I.). AJanrtanuss OpraHu3Ma ueloBeka K (akropam
okpyxatomied cpeabl. [IpuHuIMDBL  (GopMHpPOBaHUSA 30pPOBbECOEPETarOIIEro
nosefeHus. dusnyeckas aKTUBHOCTb M 3/10pOBbE. BHOXMMHUYECKHE aCIEKThI
palOHAIbHOIO TUTAHUS

IIpakTnyeckoe 3ansaTue NeS OnpeieneHyue CyTOYHOTO pallioHa MUTAaHUS

IIpakTuyeckoe 3ansaTue Ne6 Co3gaHMEMHANBUAYAIBHONM MAMITKA IO
OpTraHU3aINH PAIMOHATHLHON (PU3HUECKON aKTUBHOCTH.
Ilpogeccuonanvro-opuenmupogannoe cooepicanue

[TamsiTKa IO PAIMOHATLHOMY PEXUMY TpyJa M OTAbIXa B HeTeI0OBIBarOIICH
oTpacid JUid yCTpaHEHUs HeOJaronmpuaTHbIX  (AKTOpPOB  BO3CHCTBHIA
MIPOU3BOJICTBEHHON CPEJIbl HA OPTaHU3M.

JlaGopaTopnoe 3ansitue Ne3 BrusiHue abuoTmuyecknx (akTOpOB HA YEJIOBEKa
(HU3KHE U BBICOKHE TEMIIEepaTyphbl).

Ilpogpeccuonanvno-opuenmuposannoe cooepryucanue

AHanu3 TUTMEHHYeCKUX (PaKTopoB U 1poecCHOHANBHBIX IMaTOJOTHI,
paboTaronux Ha NPEANPUITHSIX HePTeT00BIBAIONIEH OTPACITH.

Pa3nea SbuoJjorusa B :Xu3Hu

Tema 5.1.
BbuorexHoJ0rum B
JKH3HHU KaKI0r0.

Conep:xxanue yueOHOro MaTepuaJia

(o]

brnorexHomorus kak HaykKa HW IIPOU3BOACTBO. OcHOBHBIE HaIrpaBJICHHUA
COBPEMEHHOM  OuorexHojoruu.  Meronel  OuoTexHOJOrMH.  OOBEKTHI
OMOTEXHOJIOTHUU. DTHKA OMOTEXHOJIOTHYECKUX U T'€HETHYECKUX OKCIICPUMCHTOB.
[TpaBuna moucka M aHajaM3a OMOAKOJOTHUECKOW HH(POPMALMU U3 Pa3IUUHBIX
UCTOYHUKOB (HayyHass M y4yeOHO-Hay4yHasl JHUTepaTypa, CpEICTBa MAacCOBOM
uHopManuu, cetb IHTEepHET U Apyrue)

IIpakTuyeckoe 3ansTue Ne7 BrimonHeHue kelica Ha aHaiu3 MHGOpPMAIUU O
HAYYHBIX JOCTIKEHMSX B O0OJACTH TE€HETHMYECKMX TEXHOJOIMH, KIETOYHOMH
WH)KEHEPUH, THIIEBBIX OWOTEXHOJOTHMH (MO TpyIMmaMm), TPEICTaBICHHE
PE3YJIbTAaTOB PEIICHUS KEWCOB.

JIMYHOCTHEIE,
MeTanpeaMeTHbIe
U TIpeIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHH C
®I'OC cpennero
obmero
oOpa3oBaHwsl,
YTBEPXKJICHHOTO
MPUKA30M
MunucTepcTBa
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IIpakTuyeckoe 3ansTue Ne§ BrimonmHeHue kelica Ha aHaiW3 MHGOPMAIUU O

o0Opa3oBaHUs U

Pa3BUTHUU TIPOMBIIIUICHHOW OHMOTEXHONOTHUU (0 TpyIIaM), MPeACTaBICHUE 9 Hayku PO ot
pEe3yIbTAaTOB PELICHUS KEICOB. 17.05.2012 Ne
413
Pa3nen 6 buoskosiornueckue ucciea0BaHus 8
Tema 6.1. Copep:kanue y4eOHOTro MaTepuaJa JInunoctHble,
OcHOBHBIE MeToAbl | OCHOBHBIE METOILI OMOAKOJIOTHYECKUX UCCIIEIOBAHUM. 2 METanpeaMETHbIE
0MOIKOJIOTHYECKUX JlabopaTropnoe  3amatue Ned  BiumsgHue — TemmepaTypsl  Ha  poCT 2 U IIPEAMETHBIE
HCCJIe10BAHUMN. H(bI/I3H0J10mqec1<yfoaKTI/IBHoCTL;[pOXOKeBLIx KJIETOK. KOMIICTCHIIUU B
IIpakTnueckoe 3anaTue Ne9 Onenka kayectBaarMoc(hepHOro BO3IyXa. 2 COOTBETCTBHUH C
JlaGoparopHoe 3ansaTue Ne5 OrieHka KayecTBa BOJ| TOBEPXHOCTHBIX BOJOEMOB ®I'OC cpennero
110 OPTraHOJICIITUYCCKUM U (bI/ISI/IKO-XI/IMI/IIICCKI/IM CBOICTBaM. 2 o01wero
oOpa3oBaHwsI,
YTBEP>KJIEHHOT'O
MIPUKA30M
MuHucTepcTBa
oOpasoBaHus U
Hayku PO ot
17.05.2012 Ne
413
IIpome:kyTouyHas arrecranus-1u@gepeHuMpoBaHHbIN 3a4ET 2
78

HTOro mo aucuuIJinHe
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3. _ydjaosuysi PEAJIM3ALINN IHPOI'PAMMOBbI
YYEBHOU JUCIIUIIJIMHbI

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

Peanuzanus mporpaMmbl JUCITUIUTHHBI TPeOyeT HaIW4YMS y4eOHOTO KaOWHETa
OMOJIOTHN JIJIS MPOBEIACHUS 3aHATUN JICKITMOHHOTO THIIA, IPAKTUYCCKUX 3aHATHH, B
TOM YHCJI€ TPYNIOBBIX, WHANBUIYATbHBIX, MUChMEHHBIX, YCTHBIX KOHCYJIBbTAIUH,
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUYHOM aTTECTAIIHH.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

- COeNHaIM3UpOBaHHAs  MeOenb  (CTONBI, CTyJdbS IO  KOJUYECTBY
oOyyarommxcs);

- IOCKa YYeHHUYEeCKasl.

TexHauyeckue cpencTra 00ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHOo-HATIISIIHBIE TOCOOMS:  IUIaKaThl, Y4eOHO-HAIVISAHBIE  ITOCOOMS,
obecrieynBaIIMe TEMaTHUYCCKHE WJUIIOCTpAllMM 1O  pabodeil  mporpamme
JTUCHUIUIMHBI, B TOM YHUCJIE, BUC0-ayAH0 MaTepHabl, KOMITBIOTEPHBIC ITPE3CHTAIIUH.

KommproTep nMeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXOT B
rI00aNbHYI0  CceTh  VIHTepHET, OCHAIleH JMICH3MOHHBIM  IPOTPAMMHBIM
oOecIIeYcCHHEM.

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

OcHoBHBbIE yUeOHbIe U3IaHUS

1. buonorusi: y4eOHMK M TPAKTUKYM IJisi CpeaHEro mnpodhecCHuOHATBLHOTO
obpazoBanus / B. H. fApeiruna [u ap.]; mox pemxakuueit B. H. Speiruaa. — 2-¢ usm.
— Mocksa: UznmarenbctBo IOpaiit, 2020. — 378 c¢. — (IlpodeccrnonanbHoe
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 npoduneit/ Koncrantunos B.M. , Pezanos A.I'. , ®aneesa E.O. - 9-e uzn.
crep. — M.: Akagemus, 2020.- 320 c. https://academia-library.ru

3.buomorus. 10-11 macc: 6a3oBbiii ypoBeHb: yueOHuk /M.H. Ilonomapéra,
O.A. Kopnunona, T.E. Jlomununa ; nox pemakuueit M. H. Tlonomapéroit. — 10-e
n3a. — Mocksa : [Ipocsemenue, 2022,

JlonmoJiHUTEILHBIE YUeOHbIe U3IaHNSA

5. MamonroB, C.I'. O6mas Ouosnorus: yueonuk / MamontoB C.I'., 3axapos
B.b. — Mocksa: KnoPyc, 2020. — 323 c. — ISBN 978-5-406-07702-
3.CootBerctByeT ®I'OC CIIO mocneanero nokonenus https://www.book.ru/book/

6. Konecaukos, C.1. O6mas 6uomnorus: yaueonoe mocooue / Konecaukon C.1.-
6-¢ u31., crep.- M.: KHOPYC, 2020.- 288c.- (CIIO). B mep. ISBN 978-5-406-07383-
4. CootBerctByer ®I'OC CIIO nocnennero mokonenus https://www.book.ru/

HNuTepHeT-pecypcesl



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

7. DOnexTpoHHBI pecypc 1mdpoBoit obpaszoBarensHOM cpenbl  CIIO
PROFo06pazoBanue;

8. www. sbio. info (Bcs 6uonorus.CoBpemMeHHass OMOI0THs, CTaTbU, HOBOCTH,
OoubIMoTeKa).

9.www. window. edu. ru (EmumHoe oOKHO gocTyma K 00pa3oBaTeIbHBIM
pecypcam MHTEpHETa MO OHMOIOTHN).

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

11.www. biology. ru (bumomorus B OTtkpbeiToM KoJemke.CallT cOmepKUT
ANIEKTPOHHBIN yueOHUK moouomorun, On-line TecTh).

12.www. nrc. edu. ru (buonorudeckas kaptuHa mupa.Paznen KOMIbIOTEPHOTO
ydeOHMKa, pa3paboTaHHOTO B  MOCKOBCKOM TOCYAapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

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

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

Metoanueckue ykazaHus JJsi 00y4ar0IMUXCS M0 OCBOEHUIO TUCIATIMHBI

15. Metoauyeckue yKazaHusi g OOyYarOUUXCsl 1O  BBINOJHEHUIO
MPaKTUYECKUX PaboT.

16. Metoauyeckue yKazaHus i OOyYaromUXCsi 1O  BBINOJHEHUIO
1a00paTOPHBIX PadoT.
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4. KOHTPOJIb W OLHEHKA PE3YJIBbBTATOB OCBOEHUA

JTYYEBHON UCHUATIIMHBI

4.1.

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

PesyabTaTnl 00yyeHus

DopMBbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4eHUs

JUYHOCMHbLE:

- OCO3HaHHE 00YJAIIUMUCS POCCUUCKON IpaskIaHCKOM
UJEHTUYHOCTH;

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPE/ICIICHUIO;

- HaJIM4M€ MOTHUBALIMM K 00Y4YEHUIO U TMYHOCTHOMY
Pa3BUTHIO;

- LEJICHAIPABJICHHOE pa3BUTUE BHYTPEHHEH  IIO3UIMHU
JUYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEH HApOJOB
Poccniickoit ~ ®enepanmy, UCTOPUYECKMX M HAIMOHAJIBHO-
KYJIbTYPHBIX  Tpaaului, (OPMUPOBAHUE CHCTEMbl 3HAUYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILIHOHHOTO
MUPOBO33pEHHUS,  IPABOCO3HAHMS,  DKOJOIMYECKOW  KYJBTYpBHI,
CIIOCOOHOCTH CTaBUTb LU U CTPOUTH )KU3HEHHBIE IJIAHBL;

- cOpMUPOBAHHOCTh YYBCTBA TOPIAOCTH U YBaXEHHUS K
UCTOPUU U JIOCTHKEHUSIM OTEUYECTBEHHOM OMOJIOrMYecKON HAyKu;
MPEACTABJICHHS O LEJTOCTHONU €CTECTBEHHO-HayYHOU KapTUHE MUPA;

- NOHMMAaHME B3aWMOCBSI3M M  B3aWMO3aBUCUMOCTH
€CTEeCTBEHHBIX HAyK, WX BIHSIHUS Ha OKpPYXAlOUIyI0 Cpeay,
DKOHOMHUYECKYI0, TEXHOJOTHYECKYI, COLUMAIBHYI0 U 3THYECKYIO
cdepsl AesITeIbHOCTH YETIOBEKa;

- CrIOcOOHOCTh HCHOJb30BaTh 3HAHUS O COBPEMEHHOM
€CTeCTBEHHO-HAy4YHOW KapTHHE MHpa B 0Opa3oBaTeNbHOW U
npohecCuOHANBHON AESITEIbHOCTH; BO3MOKHOCTH UH(POPMAIIMOHHOM
cpeapl 11 obecreyeHus MPoIyKTUBHOTO caMO00pa30BaHus;

- BJAJEHHE KYyJIbTYpOM MBINUIEHUS, CHOCOOHOCTh K
0000IIeHNIO, aHAJIU3y, BOCHPUATUIO HHGpoOpMaMU B 00JaCTH
€CTECTBEHHbIX HayK, IIOCTAHOBKE IIeld M BBIOOpY ImyTel ee
JOCTHOKEHUS B TpodeccHoHalIbHOU cdepe;

-CII0COOHOCTh PYKOBOJICTBOBATbCSI B CBOEH J€ATEIbHOCTH
COBPEMEHHBIMM  NPUHLMIIAMHA  TOJEPAaHTHOCTH,  JHajora H
COTPYAHHMYECTBA; T'OTOBHOCTH K B3aMMOJCHCTBUIO C KOJUIETAMH,
paboTe B KOJUIEKTUBE;

- TOTOBHOCTh MCIIOJIb30BaTh OCHOBHBIE METOJbI 3ALIUTHI OT
BO3MOXHBIX ~ TOCJIEJICTBMIA  aBapuii, KaracTpod, CTUXMHUHBIX
OeNICTBHIA;

- o0najaHue HaBbIKaMU 0Oe30MacHOM paboThl BO BpeMs
IIPOEKTHO-UCCIIEOBATENBCKON U IKCIIEPUMEHTAIIBHON JEATEIbHOCTH,
IIPY UCTIOJIb30BaHUH Ja00paTOPHOTO 000PYIOBaHMS;

- CIIOCOOHOCTH HCHOJIB30BaTh MPUOOpPETEHHBbIE 3HAHUA U
YMEHHMSI B IPAKTUYECKON JEATEIbHOCTU U MTOBCEAHEBHOM JKU3HU IS
coOnrofeHust Mep NMPOPUIAKTUKU OTPABICHHM, BUPYCHBIX U JIPYTHX
3a007€BaHUl,  CTPECCOB,  BPEAHBIX  MNPHUBBIYEK  (KypeHHs,
QJIKOT0JIN3Ma, HAPKOMAaHWN); MPaBUJI IOBEJICHHS B IPUPOIHON CPETIE;

Tekyuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHUE
MPAaKTUYECKOU U
71a00paTOPHBIX paboT
(MHIMBUYyaTIbHAS,
rpynnosas popma
paboThI)

[Ipomexyrounas
arrecTauus B popme
QG epeHIIMPOBAHHOTO
3auéra.

Meton npoBencHuUs
IIPOMEKYTOUYHON
aTTECTallU! - BBIIIOJHEHUE
KOMIIJIEKCHOTO 3aJaHUs
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- TOTOBHOCTh K OKa3aHUIO TEpPBOM MOMOIIM TpU TpaBMax,
MOPOCTYIHBIX M JPYrHX 3a00JIEBaHUSAX, OTPABICHUSX IMUIIECBBIMU
MPOJYKTaMU;

MemanpeomemHuole:
- OCBOCHHbIE OOYYarOIMMUCIMEKIPEAMETHbIE IOHATHA U
YHUBEpCAJIbHBIC yueOHbIE JEUCTBHUS (perynsTuBHBIE,

II03HABATEJIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTb WX MHCIIONB30BaHMUA B I103HABATEIBHON H
COLMAJIBHOW  NPAKTUKE, TOTOBHOCTb K  CaMOCTOSATEIBbHOM
YIJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOH JeATeNbHOCTH,
OpraHu3aly y4yeOHOro COTPYAHHMYECTBA C IEAArOrMYECKUMHU
pabOTHUKAaMHU M CBEPCTHUKAMHM, K YYaCTUIO B IOCTPOEHUU
UH/IMBUyaJIbHOM 00pa30BaTeIbHOM TPAEKTOPUHY;

- OBJIQJICHUE  HaBBIKAMH  y4eOHO-MCCIIEIOBATEILCKOM,
IPOEKTHON U COLMAIbHON JeSITENbHOCTH;

- OCO3HaHUE COLIMaIbHON 3HAYUMOCTHU cBOEH
npodeccun/cnenuaibHOCTH, obnananue MOTHUBaIUEH K
OCYIIECTBIICHHUIO MPO(ECCHOHAITBHON ACITEIBHOCTH;

-TIOBBIILIEHUE MHTEJUIEKTYaIbHOIO YPOBHS B  IIpolEecce
U3y4yeHHs: OMOJOIMYECKUX SBJICHHUN; BBIJAIOIIMUXCS JOCTHXKEHUI
OMoJIOTHH, BOIICAIINX B OOIIEYETIOBEUECKYIO KYJIBTYPY; CIOKHBIX U
IPOTUBOPEUYMBBIX IyTEeH Pa3BUTHsI COBPEMEHHbBIX HAyYHBIX B3IJISI0B,
ueH, Teopuil, KOHLIENUH, TUIO0TEe3 (O CYIIHOCTH U MIPOUCXOKACHUN
KHU3HHM, 4YeJIOBEKa) B XOA€ pabOThl C PA3IMYHBIMM HCTOYHUKAMHU
uHpOpMaInu;

- CHOCOOHOCTh OpraHU30BbIBAThH COTPYIHUYECTBO
€IMHOMBIIIJIEHHUKOB, B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH;

- CHOCOOHOCTh TIOHHMMAaTh HPUHLUIBI YCTOWYMBOCTH U
OPOAYKTUBHOCTH >KMBOW MPUPOABI, IYTH €€ U3MEHEHHUS 0]
BJIMSTHUEM aHTPOINOI€HHBIX (PAKTOPOB, CIIOCOOHOCTh K CHUCTEMHOMY
aHaJU3y IN100ANTbHBIX HKOJIOTHUECKUX MPOOIEM, BOPOCOB COCTOSHUS
OKpY’KaroIlllel cpeibl U PallMOHAIBHOIO MCIOJB30BaHUS MIPUPOJHBIX
pecypcoB;

-yMeHue OOOCHOBBIBaTh MECTO M pOJIb OHOJIOTMYECKUX
3HAHMW B  IPaKTUYECKOM  JAEATEIBbHOCTH  JIIOAEH, Pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUI; ONPENENATh KUBbIE OOBEKTHI B IPUPOJE;
NPOBOJUTH HAOIOJCHUS 32 SKOCUCTEMAMU C IIEJBI0 UX OMHMCAHUS U
BBISIBJICHUSI €CTECTBEHHBIX U aHTPONOTE€HHBIX U3MEHEHH; HaXOAUTh
U aHAIM3UPOBATH UHPOPMALIUIO O XKHUBBIX 00BEKTAX;

- CLIOCOOHOCTh NMPUMEHATH OMOJIOTUYECKUE U IKOJIOTUYECKUE
3HaHUS JUIA aHajdu3a [PUKIAAHBIX MpoOJeM  XO3sHCTBEHHOU
NeSITEIbHOCTH;

- CIIOCOOHOCTH K  CaMOCTOSITEIbHOMY  IPOBEICHHIO
UCCJIEJOBAaHUM, MOCTAHOBKE €CTECTBEHHO-HAyYHOTO 3KCIIEPUMEHTA,
UCITIOJIb30BaHUI0 MH(GOPMAIIMOHHBIX TEXHOJIOTUH Ui  peIIeHUs
HAyYHBIX U MPOPECCHOHATbHBIX 3a/1a4;

-CIIOCOOHOCTh K OIIEHKE AITHYECKHX AacCleKTOB HEKOTOPBIX
UcclIeIoBaHUM B o0OjacTM  OMOTEXHOJOruM  (KJIIOHMpPOBAaHHE,
UCKYCCTBEHHOE OILIOIOTBOPEHUE);

Ilpeomemmnowie (y2nydiennslii ypo6eHs):

1) chopMUpOBAaHHOCTH 3HAHUHM O MeCTe W POJU OHOJIOTHHU B
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CUCTEME ECTECTBEHHbIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOM
€CTECTBEHHOHAaY4YHOW KapTUHBI MUpPA, B TO3HAHUU 3aKOHOB IIPUPOIbI
U pELIEHWH  KU3HEHHO  BAXHBIX  COLMAIBHO-ITUYECKUX,
HIKOHOMHYECKHUX, IKOJOTMYECKUX MPOOIeM YeIOBEYECTBA, a TAaKXKE B
pELIEHMH BOIIPOCOB  PAlMOHAIBHOTO IPHUPOAOINOJIB30BAHMS; B
(GOopMHpPOBaHNN LIEHHOCTHOTO OTHOLICHHS K TPHUPOAE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCHUICKUX U 3apyOexHBIX YUEHBIX - OMOJIOroB
B pa3BUTHUE OMOJIOTHY;

2) yMeHue BIAACTh CHCTEMOW OHOJIOTMYECKUX 3HAHUH,

KOTOpasi BKIIIOYAET:
OCHOBOIIOJIaralone OUOJIOTHYECKUE TEPMHUHBI U MOHSTUS (KU3Hb,
KJIETKA, TKaHb, OpraH, OpPraHWU3M, BUJ, MOIYJALHUSA, SKOCUCTEMA,
OouorieHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3, KJICTOYHBINA
UMMYHHUTET, OHOCHMHTe3 Oenka, OHOMOIMMEpPHI, JUCKPETHOCTD,
caMOperyJIsLus, CaMOBOCIIPOU3BEICHHUE, HaCJEACTBEHHOCTb,
U3MEHYUBOCTb,  DHEPrO3aBUCHUMOCTb,  pPOCT U  DPa3BUTHE);
Ouosnoruueckue Teopuu: KietoyHas Tteopus T. IllBanna, M.
[lneitnena, P. BupxoBa;KIOHAIBHO-CEIIEKTUBHOTO MMMyHHUTETa I1.
Opnux, U.M. MeunukoBa, XpoMOCOMHasi TEOpPHUsI HACIIECTBEHHOCTH
T. Moprana, 3akoH 3apoasbiiieBoro cxoiactBa K. bopa,
sBOMIOLIMOHHAs  Teopuss Y. [lapBuHaA, CHHTETMYECKas TEOpHUs
SBOJIOLMM, Teopus aHTpomnoreHe3a Y. JlapBuHa; Teopus
ouoreonieno3a B.H. CykauéBa; yuenuss H.IA. BaBuiiosa - o [{enTpax
MHOT000pa3usi W MPOUCXOXKICHHS KYIbTYpHBIX pacteHuii, A.H.
Cesep1ioBa - 0 MyTAX W HalpaBieHuUsAX 3Boonuu, B.W. BepHanackoro
- 0 buocdepe;

3aKOHbl (eAMHOOOpa3usi IOTOMKOB IIEPBOTO IOKOJIEHUS,
paclIeIIeHUs] MPU3HAKOB, HE3aBUCUMOI'O HACJIEAOBAHUS IMPHU3HAKOB
I'. MeHnpnens, cUenIeHHOro HaciaeA0BaHUs NMPU3HAKOB M HAPYIICHUS
cuerieHuss reHoB T. MopraHa; TroOMOJIOTMYECKUX PSIOB B
HaclencTBeHHon wm3MenunmBoctH H.M. BaBuioBa, TeHETHYECKOTO
paBHoBecus J[x. Xapau u B. BaiinGepra; 3apoableBoro cxojacraa
K. Bapa, 6uoreneruueckoro 3akona J. ['exkens, @. Mrosuiepa);
MPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
npaswia (MuHumyma 0. JInbuxa, s3K0JI0rMYECKON MUpaMuIbl YHCET,
OMOMACCHI U DPHEPTHH);
runoTe3bl (koarepatrHod A.W. Onapuna, nepBudHoro OynboHa JIxk.
Xonaeiina, mukpocgep C. Dokca, pudosuma T. Yek);

3) BiajieHWe CUCTeMOW 3HAaHUKW 00 OCHOBHBIX METOJIaX
HAyYHOTO  TIO3HAHMS,  HCIOJB3YeMBIX B OHMOIOTHYECKUX
UCCIIEIOBAHMSIX JKUBBIX OOBEKTOB UM OSKOCHUCTEM (OmucaHHe,
U3MepeHue, MpoBe/ieHHe HAONI0JIEHHI); croco0aMyu BBISIBICHUS U
OIICHKH aHTPOTIOTEHHBIX U3MEHEHUH B TIPUPO/IE;

4) yMeHHE BBIICTATH CYIECTBEHHBIC TIPU3HAKY:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€O01IEHO30B, SKOCHCTEM
u 6uocdepsr;

CTPOEHHSI OpPraHOB M CHCTEM OpraHOB pAaCTEHUM, >KUBOTHBIX,
YeJloBeKa; IPOILIECCOB  KU3HEACSITETbHOCTH, MPOTEKAIOUIUX B
OpraHM3Max pacTeHHH, >KUBOTHBIX U YeNOBEKa; OWOJIIOTHYECKUX
npoueccoB: oOMeHa BemecTB (MeTabonus3Mm), HHQOpMaLMU U
MIpEBpaIlCHHS SHEPIHH, OpO>KeHuUs, aBTOTPO(HOTO u
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reTepoTpoPHOTr0 THUIIOB MHTaHHS, (OTOCHMHTE3a U XEMOCHUHTE3a,
MUTO32, Meiio3a, rameToreHesa, sMOpHOreHesa,
MOCTAMOPUOHAIBHOTO Pa3BUTHUS, Pa3MHOXKEHUS, HWHIUBUAYAIbHOTO
pa3BUTHUs oOpraHu3sMa (OHTOr€He3a), B3aUMOJAEWUCTBUS TI€HOB,
reTepo3uca; AeUCTBUN UCKYCCTBEHHOIO 0TOOpa, CTaOUIN3UPYIOLIETO,
JOBIDKYIIETO U pa3pbIBAIOLIETO €CTECTBEHHOI'O0  0TOOpa;
AJJIONATPUYECKOT0 U CUMIIATPUYECKOTO BHI000PA30BAHMUS; BIUSIHUS
JOBIDKYIIUX ~ CHJ  DBOJNIOLIMM  HAa  TEHO(GOHA  MOMYISALUY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelie oOWTaHus, YepeoBaHUs
HaIpPaBJICHUH HBOJIIOLIMM; KPYTOBOPOTA BELIECTB U ITOTOKA SHEPIUU B
9KOCUCTEMAX;

5) yMeHHEe yCTaHABIUBATh B3aMMOCBSI3U MEXKY CTPOCHHUEM H
GYHKIUSMHU: OPraHOWAOB, KJIETOK pa3HBIX TKaHeH, opraHamMu u
CHCTEMaMH OpPTaHOB y PAaCTEHHUH, XMBOTHBIX M YEJOBEKA; MEXKIY
sTanamMy oOMEHa BEIIeCTB; JTamamMH KJIETOYHOro LHUKIA U
KU3HEHHBIX [MKJIOB OPraHU3MOB; JTamamMH 3MOpPUOHAIHLHOTO
pa3BUTHUSA; TEHOTUIIOM U (PEHOTUNOM, (GEHOTUNIOM U (hakTOpamu
cpeapl OOWTaHMs; MPOIECCaMH HBOJIONUH; IBIKYIIUMH CHIIAMH
AQHTPOIIOTEHE3a;  KOMIIOHEHTaMH  PAa3JIMYHBIX  JKOCHCTEM U
MPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

6) yMEHHE BBISBJIATH OTJIWYUTEIHHBIC TPH3HAKU JKHUBBIX
CUCTEM, B TOM 4YHCIIe TPUOOB, pPacTEHUH, JKUBOTHBIX MU YEIOBEKa;
MPHUCIIOCOOJICHHOCTh BUAOB K Cpele OOUTaHHs, a0MOTUYECKUX H
OMOTHYECKUX KOMIIOHEHTOB YKOCHCTEM, B3aUMOCBS3€ OPraHu3MOB B
COOOIIECTBAX, AHTPONMOTCHHBIX H3MEHEHHM B JKOCHUCTEMaxX CBOECH
MECTHOCTH;

7) yMEHHuE WHCIIONb30BaThb COOTBETCTBYIOIUE apryMEHTHI,
OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIMKY IS JIOKa3aTelIbCTBA
POJCTBAa OPTaHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIT;, B3AaUMOCBSI3H
OpraHM3MOB U Cpelbl OOWTaHWs; EIWHCTBA 4YEJIOBEYECKUX pac;
HEOOXOJUMOCTH  3/0poBOro  oOpa3a  HU3HU,  COXpaHEHHUS
pa3Ho0Opa3ust BUIOB M HKOCHUCTEM, KaK YCJIOBHS COCYILECTBOBAHUS
IPUPOIBI M YETIOBEYECTBA;

8) yMmeHHe pemaTb IOMCKOBbIE OHOJOTMYECKHE 3aJlauH;
BBISIBIISIT TTPHYMHHO-CIIC/ICTBEHHBIE CBSI3W MEXKIY HCCIETYeMBIMH
OMOJOTUYECKUMH OO0BEKTaMHU, TPOIECCAaMU W SBICHHUSIMH; JIelaTh
BBIBOIBI M ITPOTHO3bI HA OCHOBAHUH TTOJIYYE€HHBIX PE3YIIbTAaTOB;

9) yMmeHHwe  BBIABUTATh  THUIOTE3Bl, MPOBEPATH  UX
IKCIEPUMEHTATHHBIMH CpeacTBaMH, bopmynupys 1enb
WCCIICIOBAHMSI, aHAIM3UPOBATh IMOJYYECHHBIE Pe3yabTaThl M JeJaTh
BBIBO/IBI,

10) npuHMMaTh y4yacTHE B HAay4YHO-HCCIIEIOBATEIbCKOM
paboTe mo OMOIOTHH, SKOJOTUU U METUIMHE, MPOBOIUMOM Ha Oa3ze
IIKOJIBHBIX ~ HAYYHBIX OOIIECTB W MYyOJWYHO TPEICTABIATH
NOJTy9YCHHBIC PE3yJIbTaThl HA YYCHHMYECKHX KOH(EPEHIHSIX pPa3HOTO
YPOBHS;

11) ymeHue oueHHBATh ITUYECKHE ACMEKTHI COBPEMEHHBIX
UCCIIEIOBaHUH B 00JIacTH  OMOTEXHOJIOTMH W TI'eHETHYECKUX
TEXHOJOTH (KJIOHUpOBaHHE, HWCKYCCTBEHHOE OIUIOJOTBOpPEHHE,
HANpaBlIEHHOE W3MEHEHHEe TEeHOMa U CO3JIaHue TPaHCTEHHBIX
OpraHu3MOB);

12) yMeHMe MOTHUBHPOBAaTH CBOW BBIOOp  Oymyriei
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poeCCHOHAIBHON JICSITEIbHOCTH B 00JIACTH OMOJIOTUH, MEAUITUHBI,
OMOTEXHOJOTHH, TCUXOJOTHH, KOJOTHH, BETEPUHAPUHU, CEIIbCKOTO
XO035HCTBa, MUIIEBOM MIPOMBIIIICHHOCTH; yrayomsTh
NO3HABATEJIbHBI WHTEpEC, HalpaBlIEHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIICH Tpodeccuu W MPOJOKEHHE OHOJIOTHYECKOTO
o0pa3oBaHUs B YYPEKACHUAX CPEAHETO MPO(EecCHOHATBHOTO H
BBICIIETO 0Opa30BaHMS.

4.2. ®oH OLIEHOYHBIX CPEACTB /JIs MPOBedeHHsI NMPOMEKYTOYHOM aTTecTAlMU
00y4YaroIMUXCcs MO TUCIHUNINHE

Iloxa3aTenn u KPUTEPUHN OLNCHUBAHUS KOMHeTeHHI/Iﬁ
ITokazarenu u KPpUTCPHUU OLCHUBAHUWA KOMHCTCHHHﬁ, OIMNCAaHUC IKaJ OLCHHBAaHUA
COACPIKATCA B IIPHUIIOKCHUU 1.

KoHTpoJIbHBIC M TECTOBBIC 3a1aHUS
KoHTposbHBIE 3a1aHUs COAEPIKATCS B IPWIOKEHUN 1.

METOZ[H‘IGCKHC MaTepHuaJbl

Meroandeckue MaTepualibl, OMPEACIAIONINE TMPOLEAYPhl OLICHUBAHUS 3HAHUM,
YMEHHM, XapaKTepu3yrmux GopMUPOBaHHE KOMIIETCHIIUM, COJIEP)KATCs B MPUIIOKEHUH 1.
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IIpuaoxenne 1
KOHTpPO/1bHO-01IeHOYHBbIE CPeCTBA
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
O/1.08 BUOJIOTI'Us1

1.1. ®opma npomekyTouHOM aTTecTamuu . qruddepeHMPOBAHHEIN 3aUeT.

1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBIIOJIHEHUS  3aJaHUM  [POMEXYTOUYHOM  aTTecTaluu
00yUaroIUXCsl OCYLIECTBIISIETCS HA OCHOBE CIEAYIOIIUX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIEHKH — OIICHMBAETCS YpPOBEHb C(HOPMHUPOBAHHOCTU 3HAHUH, YMEHHIA,
MPAKTUYECKOIO OIbITa, OOMUX U MNPOPECCHOHANBHBIX KOMIETEHIIMH, MPOJIEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBITIOJHEHUS 3a/1aHUS;

aJICKBaTHOCTH OLICHKM — OLICHKA BBIIIOJHEHUS 3a1aHHUI JOJKHA POBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIIN, KOTOpbIe HEOOXO0AUMBI 1151 3(PPEKTUBHOTO BBHITIOTHEHUS 33/1aHUS;

HAJIeKHOCTH OLIGHKH — CHUCTeMa OIICHMBAHMs BBINOJHEHHS 3a/laHuil MoJkHa 00Janarh
BBICOKOW CTENEHBIO YCTOWYMBOCTH TPH HEOAHOKPATHBIX OLEHKaX YPOBHS CHOPMHPOBAHHOCTH
3HAaHUH, YMEHH, TMPAKTHYECKOTO OMbITa, OOMMX W MPO(ECCHOHATBHBIX KOMIIETCHIHHA
oOyuarouxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
WHTErpaTUBHO OIICHUBATh 00IIME U MPOPECCHOHANbHBIE KOMIIETEHIIUN 00yUYaoLINXCs;

OOBEKTUBHOCTH OLIEHKHM — OIICHKA BBIIIOJIHEHUS KOHKYPCHBIX 3a/JlaHUl JIOJKHA OBIThH
HE3aBHCUMON OT OcoOeHHOCTeH mNpoQecCHOHAIBHON OpHEHTAlMU WM  [PeAroYTeHUuN
IIPENOAABATENIEH, OCYIIECTBISIOINX KOHTPOJIb WM aTTECTALMIO.

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

- METOJI pacueTa MepBUYHBIX OAIIIOB;

- METOJ1 pacueTa CBOJHBIX OaJlIOB.

Pe3ynbTaThl BBIMOJHEHMs 3aJaHUIl OLEHMBAIOTCA B COOTBETCTBHU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKH.

Hcnonb3yeTcs ATy OanbHast IIKana AJs OLEHUBAHUS Pe3yJIbTaTOB 00yUeHHUS.

IlepeBoy msiTH GaIbHOM HIKAJIbl yyeTa pe3ynbTaToB B MATH OAJUIbHYIO OLIEHOYHYIO IIKaJy:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOr0 3aaHusl,
cpeaHuii 0aJ171 0 NTOraM aTTeCTAlNHU

O1eHKa 5 «OTINYHOY 4,6-5
Orenka 4 «X0poIo» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrnieHka 2 «HEYyTOBIECTBOPHUTEILHOY <29

1.3. KOHTpPOJILHO-01IEHOYHBIE CPEICTBA
1.3.13apanue:
3ananmue:
1.01BETUTH HA BOIPOCHI TECTOB.
2. Pemnts 3a1auy.
IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusix 1-20 BbIOepH NPaBUJIbLHbIA OTBET U NOJYE€PKHU €r0.
IIpaBHJILHBIA OTBET MO:KET ObITHh TOJLKO OJUH.
1. KTo siBsieTCs1 OCHOBOIOJIOXHUKAMH KJIeTouHOU Teopun(1838)
A) ©.Mronnep u 3.I'ekkenb
b) M.36apckuii u ®.Kpukx
B) M.Inefinen u T.11IBanu
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2. Yucno XxpoMocoM y 4esroBeka?
A) 112
b) 28
B) 46
B) 78
3. Ilpouecc MHAMBUAYATIBHOIO Pa3BUTUS OPraHU3Ma OT Hayaja CyLECTBOBAHUS U 10 KOHIIA
KU3HU?
A) oHTOTCHE3
b) »0puorenes
B) dumorenes
I') opranorenes
4. I'maBHast posib pacT€HUI B KPYrOBOPOTE BEIIECTB COCTOUT B:
A) pacuieryieHun OPraHUYECKUX BEILIECTB
b) ucnonb30BaHNM HEOOXOAUMOMN AJI1 KPYTOBOPOTA COJIHEYHOM 3HEpruM B Ipoliecce poToCHHTE3a
B) nornomiennu BoJpl U3 MOYBbI
I') BBIAGIEHNH KHCIAOPOAA
5. Yrto oOpasyeTcs B pe3ysbTare Meiio3a u3 OJJHOM MAaTEPUHCKON KICTKH?
A 4 ramiongaele KIETKA
b) 2 nouepHue KJIE€TKH C YMEHBUIEHHBIM BJBOE€ HAOOPOM XPOMOCOM
B) 2 nouepnue kiaeTku ¢ HAOOPOM XPOMOCOM, paBHBIM HA0OPY B MaTEPUHCKOM KiIeTKe
I') 4 quruionHBIE KIETKU
6. B npouecce Meiio3a 4MCI0 XpOMOCOM B rameTax:
A) oka3pIBaeTcs paBHBIM UX YHCITY B MAaTEPUHCKOMN KIIETKE
b) ymenb1iaercs BBO€ IO CPaBHEHHUIO ¢ MATEPUHCKOM KIIETKOM
B) yBennuuBaeTcs BIBOE 10 CPAaBHEHHUIO C MATEPUHCKOM KJIETKON
I') oka3bIBaeTcs pa3In4yHbIM
7. Monexyna JIHK npencrasnsier coboit moimmep, COCTOAIINN U3 OTACIbHBIX ..
A) HYKIJIEOTH]IOB
b) amuHoKMCIIOT
B) MoHOCaxapuioB
I') a3oTHCTBIX OCHOBaHMIA
8.13 uero coctosT pudocomb1?
A) JIHK 0enxoB 1 MmeMOpaHbI
b) PHK u 6enkos
B) PHK, 6enkoB nu MmemOpaHsbl
I') JHK wu PHK, GenkoB u 1Byx MmeMOpaH

9. Kakoe u3 yTBepKI€HNUI IPABUIIBHOE:

A) Bce KUBbIE OPraHU3MbI 00JIaJal0T OJIMHAKOBO CJIOKHBIM YPOBHEM OpraHHU3aINH

b) Bce xuBBIE OpraHu3Mbl 00J1aal0T BEBICOKUM YPOBHEM OOMEHa BEIECTB

B) Bce »kuBBIE€ OpraHU3MBbl OJIMHAKOBO PEArMPYIOT Ha OKPYKAIOIIYIO Cpeny

I') Bce xuBBIE OpraHU3MBbI 00JIaJJAI0T OIMHAKOBBIM MEXaHU3MOM IIepe/laul HacleICTBEHHON
uH(popManun

10. Kaxnplit BUA B IPUPOJIE CYIIECTBYET B (hopme:

A) cemeiicTB

b) nonynsaumii

B) He cBsi3aHHBIX MeX Ty CO00# 0coOei

I') pa3HOPOAHBIX TPYHI

11. I'maBHBIM PETYIATOPOM CE30HHBIX U3MEHEHUN B JKU3HU PACTEHUN U )KUBOTHBIX SBIISIETCS
U3MEHEHUE:!

A) Konu4ecTBa MUIIH

b) nnunbl qHs
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B) BnaxxHocTu Bo3ayxa

I') kimumara

12.Ha kakux pacrenusix ['. Menaenb cTaBui1 OnbITHI?

A) Ykpon

b) I'opox

B) Kykypysa

I') xaprodens

13.0m010TBOpEHHAS SULIEKIETKA HA3bIBACTCS:

A) 6nactyna

b) 3urora

B) ramera

I') ractpyna

14.ITpu kaKOM KJIETOUHOM JIEJIEHUH KOJIMYECTBO XPOMOCOM HE YMEHbLIaeTcs?

A)meiios

b) Muto3 u meiio3

B) amuto3 1 Meiio3

I') muT03

15. ABTOTpOo(HBIE OpraHU3Mbl MOTYYAIOT YHEPTUIO:

A) U3 TOTOBBIX OPraHUYECKUX BELIECTB

b) nornomas Boxy

B) 3a cyer cuHTE3a OpraHMYECKUX BEIIECTB U3 HEOPTaHUUECKUX

I') 3a cuer pacmaga HEOPraHUYECKUX BEIECTB.

16. Ecn amuHokucnora koaupyrotest kogoHoM YI'T, to B PHK emy cooTBeTcTBYyeT Tpumier:
A) THL; b) AI'T; B) ALLL.

17. Kakas u3 runores B Oosbliei crenenu noareepxkaaet yto JAHK sBasercs reneTnueckum
MaTepuaioM KIETKu?

A) IHK cocTouT U3 4eThIpex BUIOB HYKJICOTUIOB, TIOATOMY CIIOCOOHA XPaHUTh WH(OPMAIIHIO;
b) B comarnueckux kierkax konuuectBo JIHK BnBoe Oonbliie, yeM B raMeTax;

B) V kaxnoit ocoou JIHK nnauBH1yansHO 10 CBOEH HYKJIEOTHAHOMN MOCIIE10BATEIbHOCTH.
18. OCHOBHBIM Hay4YHBIM METOJ/IOM HCCIIEIOBAHUS B CaMblil paHHUI NEepHO Pa3BUTHS OMOJIOTUU
ObLI:

A) 3KcrIepUMEeHTaIbHBIN B) cpaBHUTENBHO-MCTOPUYECKUI

b) mukpockomnus I') MmeTon HaOMIOAEHUS U ONMCaHMSI OOBEKTOB
19.Kaxkoii opranou]1 He UMeeT MEMOPAHHOTO CTPOEHHUS

A) Bakyonb

b) Xnopomnacr

B) Anpo

I') PuGocoma

20.Yro siBsieTcs mpuMEpOM MOAU(PUKAMOHHON U3MEHYUBOCTH
A 3arap y 4enoBeka

b) Anp6unn3m

B) lansToHn3mM

I') Cunpom Mopodana

B 3apanusx 21-24 Bpi0epuTe TPH BEPHBIX OTBETA W3 IIeCTH. 3anuimiuTe BbIOpaHHBbIC OYKB
ajndaBUTHOM NOpPSIKE.

21. K pyaumeHTaM OTHOCATCS:

A) xBOCT

b) 3y6s1 Mmynpoctu

B) BonocsiHHOM MOKPOB

I') anmeniukc

J1) TOIKOKHBIE MBILIIIBI

E) mHOrOCOCKOBOCTH
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22 KoMmoHEeHTaMu OHOTEO0IeHO03 SIBIISTFOTCS:

A) 30011€HO3

b) apomopdo3

B) nomumopduszm

I') nopno3

) uTonenos

E) sxoTon

23.01nuuuTeNbHbIe IPU3HAKY, XapaKTepHbIE AJIS BUA YEIOBEK Pa3yMHBIN:

A) cBoj4aTas npy>xuHs;Ias cromna

b) Hanuuue S-oOpaTHBIX U3rHOOB TO3BOHOYHHKA

B) npeoGpazoBaHue IMLIEBOTO OTIENA Yeperna Ha/l MO3TOBBIM

') xopor11o BeIpakeHHBIN MTOAOOPOIOYHBIA BHICTYII

1) CoxpaHeHue MpOTHBOIIOCTABIICHUS OOJIBIIOTO MATbIIA

E) TpéxxamepHoe cep/iiie ¢ HEeMOJIHON MePEropoIKon

24. Kakue opranu3Mbl BelyT Hapa3uTHUECKue 00pa3 )Ku3Hu?

A) NeHUIWILIUH

b) purodropa

B) criopbiabs

I') npoxoxu

J1) rosioBHs

E) mamMnuHboHbI

B 3apanusx 25-27 He00X0AMMO YCTAHOBUTH COOTBETCTBHE MEXKIY COJepPKAHHEM IepPBOro M
BTOPOro cT0J1010B. OTBET 3aNUChIBAaEeTCH B TA0JIMILY.

25. IIpu BBINONHEHUU K KXKIOW MO3UIMH, TAHHON B JIEBOM CTOJIO1IE, Ha/10 TOa00paTh
COOTBETCTBYIOIIYIO IMO3UITUIO U3 MPABOT0 CTOJIOIA U BIMCATh MOJYYCHHBIN OTBET B TAOJIHUILY.

ITpumep DKOJIOrM4ecKue
(dakTopbl

1) noBhbiLIEHNE JABICHUS BO3/1yXa A) abuoTnueckuit

2) KOHKYPEHLUS 32 TEPPUTOPHIO MEXKTy PACTEHUSIMHU b) Ouotnueckuii

3) u3MeHeHue YUCICHHOCTH MOMYJSLIUU B pe3yibTaTe SIUAEMUN
4) u3meHenue penbeda IKOCUCTEMBI
5) B3auMOICHCTBHE MEXKAY OCOOSIMH OJTHOTO BUJA

OTtBeT:

1 2 3 4 5

26.I1Ipy BBIOJHEHUM K KaXAO0W MO3UIINH, TAHHOM B JIEBOM CTOJIOI1IE, HAI0 MO100paTh
COOTBETCTBYIOIIYIO MO3HUIIMIO M3 MPABOT0 CTOJI0IIAa U BIUCATh MOTYYSHHBIN OTBET B TAOIUILY.

IIpumepsl Tun B3auMOOTHONIEHUS
1) uenoBek - BUpyc repreca A) X034MH-TIapa3UT
2) Myxa - BEHEpUHa MYXOJIOBKa b) xumHuk-xepraa

3) cobaxka - Kier
4) yenoBek - NU3eHTepHUiiHas amEda
5) KpOT - 10XKJI€BOH YepPBb

OTtBeT:

1 [ 2 (3 |4 |5

27.1lpu BBHIMOTHEHUH K KQKOU MO3UIINH, TAHHOW B JIEBOM CTOJIOIIE, HAJ0 M0100paTh
COOTBETCTBYIOIIYIO IMO3HUITMIO U3 TIPABOTO CTOJIOIA M BIUCATH MOJYYCHHBIA OTBET B TAOJIHILY.

Opranu3mMel CnocoObl MUTaHUS
1) ’KMBOTHBIE KJIETKH A)aBToTpOodbI
2) 3ereHble I[BETKOBBIE PACTEHUS b) rereporpodsr

3) rpu6sI
4) 3eneHple 0JTHOKJICTOYHbIE
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BOJIOPOCITH
5) KpacHbl€ BOJIOPOCIIN

OrTBer:

1 |2 E | 4 |5

B 3agmaumsax 28-30 oTBer HEO0XO0AMMO VCTAHOBHMTL MNPABUJILHYIO MOCJEI0BATEIHLHOCTDH
AeiCTBHIA.

28. PaccTaBbTe NepeUHCICHHBIE COOBITUS B XPOHOJIOTMYECKOH TOCIIE0BATEILHOCTH.
A) N3o0peTeHune 1eKTpOHHOT0 MUKPOCKOTIA.

b) OtkpeiTue pudbocom

B) N3o0peTenune cBeTOBOro MUKPOCKOIIA

I') Y1Bepxnenue P.BupxoBa o 1mosiBIeHUH KaXKJ10M KJIETKHU OT KIJIETKU

1) Tosinenne knerounoit reopuu T. [1IBanna u M. lIneiinena.

E) [lepBoe ynotpebienne TepMuHa «kietka» P. I'ykom.

OtBer:

A b B I | E

29. OmnpenenuTe Mociea0BaTeIbHOCTh COOBITHI, IPOUCXOASIIUX B MIPOIECCE KIETOYHOTO JICICHUS
A) pacripenienieHue XpoMOCOM 10 SKBATOPY KIETKH

b) nenenue nuTomiazmMel

B) cimpanu3anys u yJBOCHHE XPOMOCOM

I') oOpa3oBaHue BepeTeHA JICTICHUS

J1) pacxokJIeHHE XpPOMATHUJI K MOJFOCAM KIIETKU

E) oOpazoBaHue HOBBIX siziep

OtBer:

A b B r )| E

30. PaccraBpTe pacTeHUs B TOW MTOCIIEIOBATEILHOCTH, B KOTOPOH OT/ENbI, K KOTOPBIM OHU
OTHOCSTCS, IOSIBUINCH Ha 3eMJIe:
A) mamapoTHHUK OPJIIK
b) unanen
B) nnayn OynaBoBUIHBIN
I') poxb
J) kenp
E) xykymikuHn neH
OTtBer:
A | B B r | I E

IIpumepHbIe NpakTHUYECKHE 32 JAHUS

3agaun:

1. V kponukoB cepas OKpacka IIEpCTH JOMHHHUPYET HaJ 4epHOU. ['OMO3UTOTHYIO cepyro
KPOJIbUMXY CKPECTUJIHM C YepPHBIM KposukoM. Kakumu OynyT kposbuaTta?

2. Y MOpCKHX CBMHOK Y€pHas OKpacka IIepCTH JOMUHUpPYET Hal Oenoil. CkpecTin IByX
reTepO3UTrOTHBIX camIla U caMky. Kakumu OyayT ruOpuabl epBOro NOKOJIEHUs ?

3. V TBIKBBI AUCKOBHAHAs (hopMa IJIoJa JOMUHHPYET HaJ IIapoBHIHOHN. ['oMO3UroTHYIO
[IAPOBUJIHYIO THIKBY ONBLIMJIM TBUIBLOW TakoW e ThIKBBI. Kakumu OyayT ruOpuabl mepBoro
MTOKOJIEHUS?

4. V ToMmMaToB KpacHas OKpacka IUIOAAa AOMUHHUpYET Haja >xentol. llepeomsimmim nsa
pacTeHust ¢ KpacHOW OKPAacKOW IUIOJOB: OAHO OBUIO TOMO3UTOTHBIM, JPYTOo€ TIeTEPO3UTOTHBIM.
PacTenus ¢ kakuMu IUI0AaMHU BBIPACTYT B IEPBOM ITOKOJIEHUN?

5. T'en panHero co3peBaHus SUYMEHs TOMUHUPYET HAJl MO3AHECTIENOCThI0. Kakoe moToMcTBO
MOKHO OHUJATh OT CKPELIMBaHUS SIMMEHSI PAHHETO CO3PEBAHMS C SUMEHEM IO3/IHETO CO3PEBAHUS?
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6.CKpemunBaiy KpOJIMKOB: TOMO3UTOTHYIO CAMKY ¢ OOBIYHOM IIEPCTHIO M BUCSYMMHU yIIAMU
¥ TOMO3UTOTHOTO CaMIla C YIUTHHEHHOW MIEPCTHIO U CTOSIYUMHE yiiamu. Kakumu OyayT ruOpuibt
MIEPBOTO IMOKOJICHHSI, €CJIM OOBIYHAS IEPCTh U CTOSIYUE YIIU — JOMUHAHTHBIC TIPU3HAKA?

7. Y TOMaTOB KpacHBIW I[BET IUIOJIOB TOMUHUPYET HAJ KENTHIM, HOPMAJIbHBIH POCT - HaJ
KapnuKoBbIM. Kakumu OyayT rUOpUIBI OT CKpPELIMBAHWS TOMO3UTOTHBIX KENTBIX TOMAaTOB
HOPMAJILHOTO POCTA U JKENTHIX KapIHUKOB?

8.Y oBca paHHECHEIOCTh JOMUHHPYET HaJ TO3JHECHEeNOCThI0. ['erepo3urorHoe
paHHEeCHEeNIoe pacTeHHe CKpecTH ¢ o3aHectenbiM. [lomyummm 28 pacrennii. CKOIBKO pa3inyHbIX
TUIIOB FaMeT 00pa3yeTcsi y paHHECIIEI0ro pOIUTEILCKOTO pacTeHUs?

A)1l B)3

b) 2 I 4

9. I'omy6ornasplii mpaBOpyKHid FOHOIIA (0TIl €ro OBLUT JICBIION ), JKEHIJICS Ha Kaperia3ou
neBie (Bce e€ pOJACTBEHHUKH - Kaperiasbie). Kakne BO3MOXKHO OyIyT JIETH OT 3TOro Opaka, eciu
KapHe Iia3a ¥ MpaBOpPyKOCTb - JOMUHAHTHBIC IPU3HAKN?

10. YV aymmcToro roporika BEICOKHI pOCT TOMHHUPYET HaJl KapJIMKOBBIM, 3eJIEHBIE O0OBI —
Haja kEénTeivMu. Kakumu OynyT ruOpuabl MpH CKPEUIMBAHUKA TOMO3UTOTHOTO PACTEHHUSI BBICOKOTO
pocTa ¢ KENTBIMA 000aMH M KapJIMKa C KENTHIMU 600amMu?

1.3.2. Kpurepuu oueHkn

Onenka 3a 3aganue «TecTupoBaHue» omnpeaessercs MNpocTbIM CYMMHUpPOBaHHEM OajlloB 3a
IIpaBWJIbHbBIE OTBETHI Ha Bornpockl. O/iuH BepHbI oTBeT paBeH 0,07 Oaiia.

OTBer cuuTaeTcs NpaBUIbHBIM, €CIIHU:

- IpU OTBETE HA BOTIPOC 3aKPHITON (POPMBI C BEIOOPOM OTBETa BHIOpAH MPABHILHBIN OTBET;

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

- IIpY OTBETE Ha BONIPOC Ha YCTAaHOBJICHHE NPABUIBHOM IOCIIEI0BATEIILHOCTH YCTAHOBIICHA
NpaBUIbHAS IOCIIEA0BATEILHOCTD;

IpU OTBETE HAa BONPOC  HAa YCTAHOBJIEHHE COOTBETCTBHUS, €CIH COIOCTAaBIICHHE
IPOM3BECHO, BEPHO, JUIS BCEX Iap.

OueHMBaHUE BBIMIOJIHEHUSI MPAKTUYECKUX 3aJaHUI OCYIIECTBIISIETCS B COOTBETCTBHM CO
CHEeAYIOIIENH METOIUKOM.

MeTtoauka: B cOOTBETCTBUU € KaKIbIM KPUTEPUEM OAIlIbl HAYUCIISAIOTCS, €CITU CTYJISHT Aall
MPaBUJIBHBIN OTBET, WJIM COBEPIIWJ BEPHOE JCHCTBHE. 3a HENMPABWIbHBIA OTBET, WJIM HEBEPHO
BBHITIOTHEHHOE JEMCTBHE CHUMAIOTCS Oasuibl, MO0 MOIHOCTHIO, THOO YaCTUYHO, B COOTBETCTBHH C
pa3paboTaHHBIMH KpUTEpHUsIMU OIeHKU. OIeHKa 3a 3a/laHhe paBHA CyMMe OajuioB, HAOpAaHHBIX B
pe3yibTaTe peleHus 3a1aHMusl.

Neo KpuTtepun onieHKH K NPaAKTHYECKOMY 3aJaHUI0 bainel 3a kpurepun
OLICHKH
1 OdopmiieHue yca0Bus 3aJaHus MakcuMaabHbIA
oana — 0,4 d6aaaa
- BEpHO 0(hOpMIIEHO YCIIOBHE 3aJlauHl, IPEICTABICHBI BCE 04
TeHETUYECKUE CUMBOJIBI ’
- ycnoBHe 3a7iaHus 0pOPMIICHO C HE3HAUYUTEIbHBIMU 0.2
HETOYHOCTSIMH, TPEJICTABJICHBI HE BCE T€HETUYECKHUE CUMBOJIBI. ’
- ycIoBHE 3a7aHusl 0pOPMIIEHO HEBEPHO 0
2 Hcnonb30BaHue reHeTHYECKO CUMBOJIMKH (CHMBOJIOB) MakcuMasbHbII
o0asa —0,6 6aa
- BEpHO 0003HAa4YeHbI CUMBOJIBI B YCIOBUY 33/1a4H U B 06
,

hopmynax, UCTIOIB3YEMBIX B PEIICHUH 3a]1a4l

- pomymieHa 1 HEeTOYHOCTh MpH 0003HAYEHUH CHMBOJIOB B
YCJIOBHUH 3aJ]a4H, TOMyIeHa | HETOYHOCTh B CAMBOJIaX B 0,4
(hopMyInax, UCIOJIb3yeMbIX B PEIICHUH 3aauu
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- JIOmyIIeHo 2 1 0oJiee HETOYHOCTH MTPU 0003HAYCHUH

CHUMBOJIOB B YCJIOBHH 33/1a4H , 2 U 00Jiee HETOYHOCTEH B 0
(dbopMyIax, UCIOJIb3yEMbIX B PEIICHUH 3aaun
3 CoOur01eHne aIropuTMAa peleHust MaxkcumanabHbII

o0aaa —0,2 6asa

-COOJIF0IaeTCs AITOPUTM PEIICHHS 3a/1a4M: 3aITUCh OYKBEHHBIX
0003HAUYCHU aJIJICNICH, 3aIHCh BCEX YCIOBHH, 3aITUCh
TCHOTHUIIOB CKPEIUBAIONINXCS 0CO0CH, 3ammuch copTa 0,2
00pa3yoIuXcs y poAUTeNei raMeT, 3aich TeHOTUIIOB U
(hEeHOTHITOB TOTOMCTBA

- QJITOPUTM pEelIeHHUs 3a/1a4ll OTCYTCTBYET 0
4 Onucanue eHOTHUNIA ¥ TEHOTHUIA /ISl PellIeHUs 3a1a4H MaxkcumanabHbII
o0aa —0,6 6as1a
- IPaBUJIHHO OMHMCAHBI T€HOTHUITBI, (PEHOTHIIBI 06
CKPEIIMBAIOIINXCS 0c00el U TOTOMCTBA ’
- nomymena | ommOKa npy ONMCaHuy TeHOTHIA, (PEHOTHIIA 0.4
CKPEIIMBAIOIINXCS 0c00el U TOTOMCTBA ’
- JIOTMYIIEHBI 2 OMIUOKYU MPHU ONMKUCAHUU TeHOTHIA, (PeHOTHIIA 0.2
CKpENIMBAIOINXCS 0c00€H U MOTOMCTBA ’
- HEBEPHO OMKCAH FeHOTHUI, (EHOTUI CKPEIIUBAIOIINXCS 0
0co0eii 1 TOTOMCTBA
5 BeposiTHOCTH HacjIeI0OBaHUSI IPU3HAKOB MakcuMasbHbIH
oasua — 0,4 6amia
- BEpHO ONpeJIeIeHa BEPOSITHOCTh HACIIEIOBAHUS IPU3HAKOB 0,2
- HEBEPHO OMpe/IeJICHHA BEPOSITHOCTD HACIEAOBaHUS
MIPU3HAKOB 0
6 OTBeT nocJie pemeHus 3a1a4u MakcuMaJdbHbII
o0aa — 0,20a71a
- 3a/1a4a B KOHIIE PEUICHUs COACPKUT BEPHBII OTBET 0,2
- 3a/1a4a HE COJICP)KUT B KOHIIE PEIICHUSI BEPHOTO OTBETA 0
7 YcTHOE 00bsICHEHHE PeLIeHUs 3a1a4H MakcuMaabHbIA

0asua —0,6 0aa10B

- 00BSICHEHHE PeIIeHUs 3a/1aHus MOCIIe0BaTENbHOE, IOTHYHOE,
BBIBOJIBI BEPHBIE, apI'yMEHTUPOBAHHBIC;

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

0,6

- HE3HAYUTEJIBHO HapyIlleHa [10CIIe10BaTEIbHOCTD, JTOIHKa
0OBSICHEHUS pellIeHUs 3a/laHusl, BEIBO/IbI BEpHBIE, HE
JIOCTaTOYHO apryMEHTHUPOBAHHBIE; 0,4
- CTYJICHT HCIIBITHIBAET 3aTPyAHEHHs, OTBEeYas Ha
COITYTCTBYIOIIIME BOMPOCHI

- 3HAUUTENBHO HapyIlI€Ha OCIEA0BATENbHOCTD, JIOTHKA
OOBSICHEHUS pelIeHus 3a/1aHus (CTYACHT HE MOXKET OOBSICHUTD,
Kak1M 00pa30M MpHILENT K PELICHUIO 3a/IaHHsI), BBIBOJIBI HE 0
MOTYT CUYUTAThCSI ApIYMEHTUPOBAHHBIMU U 00OCHOBAaHHBIMU;
CTYJEHT HCIBITHIBAET 3HAUNUTENbHBIC 3aTPYAHECHUS, OTBEYAs Ha
COITYTCTBYIOIIIME BOMPOCHI

UTOT'O 3

1.4. MarepuaibHO-TEXHHYECKOE oOOecmevyeHne sl NMPOBEAeHHs TPOMEKYTOUHOM
arrecTauuu
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ATTecranys poBOAUTCS B yueOHOM kaOunete «buonorusy.

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

OcHoBHbIE y4eOHbIe H31aHUSA

1. buonorus: yueOHUK U IPAKTUKYM JUIsl CpeIHEro npodeccnoHalibHOro oopasoBanus / 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 npodeccuil U CHeNHUaTbHOCTEH TEXHUYECKOTO0 U €CTECTBEHHO-HAYyYHOTO
npoduneit/ Koncrantunos B.M. , Pe3zanoB A.I'. , @aneesa E.O. - 9-e uzn. crep. — M.: Akagemus,
2020.- 320 c. https://academia-library.ru

3.buonorus. 10-11 xmacc: OGa3oBeiid ypoBeHb: ydeOHuk /M.H. Ilonomapéra, O.A.
Kopuunora, T.E. Jlonmmumna ; mox penakuuein M. H. Ilonomapésoit. — 10-e m3n. — Mockaa :
IIpocsenienue, 2022.

JlonoIHUTeIbHBbIE Y4eOHbIe U31aHUSA

5. MamonroB, C.I'. O6mas 6uonorus: yueonuk / MamonTtos C.I'., 3axapoB B.b. — Mockaa:
KnoPyc, 2020. — 323 c¢. — ISBN 978-5-406-07702-3.CooterctByer ®I'OC CIIO nocneanero
nokonenus https://www.book.ru/book/

6. Konecuukos, C.M. Ob6mas Oouonorus: yueonoe nocodue / Konecauko C.U.- 6-¢ u3n.,
crep.- M.: KHOPYC, 2020.- 288c.- (CIIO). B mep. ISBN 978-5-406-07383-4. CooTBeTcTBYET
®I'OC CIIO nocnennero nokonenus https://www.book.ru/

HHTepHET-pecypcChbl

7. DnexTpoHHBIN pecype uudposoii odbpazosatensHoil cpeasl CITIO PROFo6pa3oBanue;

8. www. sbio. info (Bcst 6monorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OMOITNOTEKA).

9.www. window. edu. ru (Eaunoe oxHo noctyna k oOpa3oBarenbHbIM pecypcam MHTepHeTa
1o 6MoJIOTHN).

10.www.5ballov. ru/test (Tect ayig aGUTYpPHEHTOB IO BCEMY LIKOJIHLHOMY KypCy OHMOJIOTHH).

11.www. biology. ru (buonoruss B OTkpbiToM Koyuiemke.CalT CONEPKUT DIICKTPOHHBIN
yueOHHUK oduonoruu, On-line TecTsl).

12.www. nrc. edu. ru (buonornueckas xkaptuHa Mupa.Pasgen KOMObIOTEPHOTO Y4eOHHUKA,
pa3paboTaHHOrO B MOCKOBCKOM IrOCY/1apCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

13.www. nature. ok. ru (Penkue wu wucuesaromme >kUBOTHbIE Poccum — mpoekT
Okonornyeckoro neutpa MI'Y num. M. B. JlomoHocOBa).

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

MeTtoanyeckue yKkazaHusi Il 00y4arOLIMXCsl 0 OCBOCHHIO THCHMIIIMHBI

15. Meroaunueckue ykazaHus AJis 00y4aroluXcs 110 BBIOJIHEHUIO TPAKTUYECKUX PaloT.

16. MeTtoauueckue ykazaHus JUIsl 00y4aroIIUXCs 110 BBIIOJIHEHUIO JJAOOPaTOPHBIX padoT.
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https://urait.ru/book/biologiya-450740
https://academia-library.ru/
https://www.book.ru/book/933564
https://www.book.ru/book/932113

