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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJLHOU JJUCIUILIMHBI «BUOJIOT UsT»

1.1. MecTo aMcuMIUIMHBI B CTPYKTYpe 00pa3oBaTesibHoli nporpammbl CITO

OobmeobOpa3oBarenbHas aucuuiuinHa «buonorus» wu3ydaercss Ha 0a30BOM YpOBHE B
001e00pa3oBaTeIbHOM IUKJIE Y4eOHOro IUIaHa OCHOBHOW NpodeccHOoHanbHOW 00pa3oBaTeIbHOM
IPOTrpaMMBbI BCEX YKPYIHEHHBIX TPYII ClieUabHOCTEH/ podeccuii.

Tpynoemkocts mucumiuinebl «buonorus» Ha 0a30BOM YpOBHE COCTaBiseT 72 dYaca, W3
KOTOpBIX 12 YacoB BKIIOYAeT Npo(ecCHOHANTBHO-OPUEHTHPOBAHHOE COJCP)KAaHHUE, YCHIIMBAIOIIEEe
npodeCcCHOHATIBHYIO COCTABIISIONIYIO 10 KOHKPETHOW MPO(ECCHH WK CIIEIUATBHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO npodeccun/crienuaaTbHOCTH.

[TpodeccroHaabHO-OPUEHTUPOBAHHOE COJCP)KAaHHE pEaTU3yeTcs B IPHUKIATHOM MOAYIe
(pasmen 5 «bwosnorust B KH3HU») I Bcex Mpodeccuil/crienuanbHOCTEH Ha MaTepualie KecoB,
CBSI3aHHBIX C aHAJIM30M HH(OpMANMU O Pa3BUTHH W TNPUMEHEHWH OWOTEXHOJOTWH IO OTpaCisM
Oyaymie TpodeCcCHOHANBHOM JeATenbHOCTH oOydaromuxcsi. Kpome Toro, mnpodeccnoHambHO-
OPHEHTHPOBAHHOE COJEp)KaHHE Y4YUThIBaeTcs B paszgene 4 «DKOJOTHsS» TPH  BHINOJHEHUN
71a00paTOPHBIX M MPAKTHUECKUX PadOT, CBA3aHHBIX C Oyaymied mpodecCHOHAIBHON NeSTeNbHOCTHIO
00y4aromxcs.

1.2. llesin ¥ IUIAHUPYEMBbI€ Pe3yJIbTAThHI OCBOCHHS TUCIUTIIHHBI:

1.21. Heap o001meo0pa3oBaTeIbHO JUCHMUIUIMHBI: (QOPMHpPOBAHWE y  CTYJICHTOB
MIPEJICTABICHUS] O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpPraHU3allMU JKUBBIX CHUCTEM pPa3HOTO paHra Kak
OCHOBBI TNPHUHSTHSI PELIEHUH B OTHOIIEHUH OOBEKTOB XUBOM MPHUPOAbI U B MHPOU3BOACTBEHHBIX
CUTYaIUsX.

1.2.2. IInanupyemsbie Ppe3yJbTaTbl OCBOCHHMSA 00m€00pa30BATEeJbHON JMCHMUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHME JUCHUIUIMHA HMeeT npu ¢opmupoBanud u paszutun  OK.



Koa n
HANMEHOBaHHEe
dopmupyembix
KOMIIeTeHIIU

H.nalmpyeMLle Pe3yabTaThbl 0OCBOCHUA NHCHUIIJIMHBI

O(iume1

I[ncul/m.uI/mapﬂble2

OK 01. Beibupatp
CIOCOOBI peleHus
3a1a4
npodeccuoHaTbHON
JesITebHOCTH
NPUMEHHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacT TPy10BOT0 BOCTIMTAHUSI:

- TOTOBHOCTh K TpPYyAy, OCO3HaHHE IICHHOCTH MacTepCTBa,
TPYIOIIOOHE;

- TOTOBHOCTb K aKTHBHOH ACATCIBbHOCTH TEXHOJIOTHYECKOH H
COLMAJIbHOW  HAMpPaBJICHHOCTH, CIIOCOOHOCTh HHHIMHUPOBATD,

IUIAHUPOBATb M CAMOCTOATENBHO  BBIIOJHATH  TaKylo
JIeSITEIIbHOCTD;
- UHTEpeC K pa3nuuHeiM  cdepam  npodeccHoHaIbHON
JeSTENIbHOCTH,

OBnajgeHue yHUBEPCAIbHBIMU Y4eOHBIMU I103HaBaTEIbHBIMU
JeUCTBUSAMMU:

a) 0a3oBble JJOTHYeCKHe 1eiiCTBHS:

- CaMOCTOATENILHO  (OpMYNHpOBaTh U
npo0seMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBaTh CYIIECTBEHHbIM NPHU3HAK WM OCHOBAaHUS NI
CpaBHEHUsI, K1accu(UKauy U 06001IeHNS;

- ONpelensaTh LEIu AEATEIbHOCTH, 3aJaBaThb IlapamMeTpbl U
KPUTEPHUHU UX JOCTHKECHHUS;

AKTYyaJIM3UPOBATH

- BBISABJIATH 3aKOHOMCPHOCTHU u MMPOTHUBOPCHUA B
paccMaTprUBACMBbIX ABJICHUSX;

- BHOCHTbD KOPPEKTHUBLI B ACATCIBbHOCTD, OLICHUBATh
COOTBETCTBHC PE3YyJIbTAaTOB OeisiM, OLICHUBATh pucku

MOCIIEICTBHI AEATCILHOCTH;

-c(hOPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJU OHWOJOTUU B
CUCTEME HAy4yHOro 3HaHMA;, (PYHKIMOHAIBHOW TIPaMOTHOCTH
YyeJioBeKa JJIsl PEeLICHUs )KU3HEHHBIX MPo0JIeMm;
-COPMHUPOBAHHOCTh ~ yYMEHHS  pAcCKpbIBaTh  COJAEp KaHUE
OCHOBOINOJAraloMUX OHOJIOTUYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJETKA, TKaHb, OpraH, OPIraHW3M, BHJ, NOIYJALHUSA,
IKOCHCTEeMa, OMOIIeHO3, Orochepa; MeTaboau3M (0OOMEH BEIIECTB
U TpEeBpalleHWe »HHEPruH), TIomeocTa3 (caMoperylsnus),
OuocuHTe3 Oenka, CTPYKTypHash OpraHM3alusl >KUBBIX CHCTEM,
JTMCKPETHOCTb, caMOperyJisLus, CaMOBOCIIPOU3BECHUE
(pempomykuus), HACJIEJICTBEHHOCTD, W3MEHYMBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3aINs;
-cOPMUPOBAHHOCTh ~ yYMEHHMS  pAcKpblBaTh  COJEp)KaHUE
OCHOBOTIOJIATAIONINX ~ OMOJIOTUYECKUX TEOPUH W  THUIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTAllMOHHOW, HBOJIOIMOHHOM,
POUCXOKICHUS )KU3HH U YEJIOBEKa;

-C()OPMUPOBAHHOCTh YMEHMS PACKPBIBATH OCHOBOIIOJATAIOIINE
Oouonornueckue 3akoHbl U 3akoHoMepHoctd (I'. Menpens, T.
Moprana, H.W. Basunosa, O. I'ekkens, ®. Mromnnepa, K. bapa),
TPaHUIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;
-puoOpeTeHrne OmbITa TNPUMEHEHHS OCHOBHBIX  METOJIOB
HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTHH: HAOIIOICHUS U
OTMCAHUs KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHI; OpraHu3aluu

! Yka3biBatoTcA AMUHOCTHBIE 1 MmeTanpeameTHble pesyabTaTbl 3 PrOC COO (B nocnegHelt pegakumm ot 12.08.2022), popmupyemble 0bieobpasoBaTenibHON ANUCLUNANHOM

2Ll,mcu,mnnmHaprle (npeameTHble) pe3ynbTaThl yKasbiBatoTca B cootBeTcTeumn ¢ PrOC COO (B nocnegHen pegakumm ot 12.08.2022)




- pa3BHBaTh KPEaTHMBHOE MBIIUICHWE TIPU PEIICHUN >KM3HEHHBIX
mpooaemM

0) 0a30BbIE HCCEN0BATEIbCKIE 1eliCTBHUS:

- BIAJETh HAaBbIKAMHU Y4e€OHO-HCCIEIOBATENbCKONM M MPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMH pa3peleHus npoosem;

- BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyallU3UPOBATH
3aj1a4y, BBIJIBUTATh TUIIOTE3Y €€ PEIEHUs, HAXOJAUTh apTyMEHThI
JUISL TOKa3aTellbcTBa CBOMX YTBEPKIICHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPHUH PELICHUS;

- aHaNM3WpPOBaTh TOJYYEHHBbIE B XOJIE€ PEIICHUS 3ajJauu
pe3ynbTaThl, KPUTHYECKHM OLEHUBATh HMX JOCTOBEPHOCTb,
MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO
00JIaCTH JKU3HENEATCILHOCTH;

- yMeThb HWHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0OJjacrei;

- BBIJIBUTATh HOBBIC WJICH, MpeJjlaraTb OPUTHHAIBHBIE MOAXOIbI
U PEIICHHUS,

- CHOCOOHOCTh WX HCIOJb30BaHUS B TI03HABATCIBLHOW |
COIMATBHON TTPaKTHKE

U IPOBCACHUA OMOJIOrMYECKOT0 OKCIICPUMEHTA, BBIABHXXCHUA

TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY UCCIEIYyEeMbIMHU
BEJIMYMHAMH, OOBSICHEHHUS  TOJYYEHHBIX  PE3yJIbTaTOB |
(hopMynupoBaHUS  BBIBOJOB C HCIOJB30BAaHUEM  HAYYHBIX
MIOHSATUM, TEOPUHN U 3aKOHOB;

-COPMHUPOBAHHOCT, ~ YMEHHSI  BBIICIATH  CYIIECCTBCHHBIC
MPU3HAKK  BHUPYCOB, KIETOK MPOKAPUOT H  DYKAPHOT;
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, BHUJIOB,

OMOTEOIIEHO30B M YKOCUCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIIECTB M NPEBPAIICHUS SHEPrHMH B KIETKE, (HOTOCHHTE3a,
IUIACTHYECKOTO W DHEPreTHYECKOro oOMeHa, XEMOCHHTE3a,
MHTO3a, Meii03a, OIUIOJOTBOPEHHS, PA3BUTHS U Pa3MHOKCHUS,
UHJIMBU1yaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), O60pbOBI
3a CYIIECTBOBAaHUE, ECTECTBEHHOTO0 OTOOpa, BHI000pa3oBaHUS,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHHs, BIUSHHUS
KOMITOHEHTOB ~ 3KOCHUCTEM, AHTPOIOTCHHBIX H3MEHCHHH B
9KOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U
npeBpalieHue SHeprun B ouocdepe;

-chOpMHUPOBAHHOCTh YMEHHsS pelllaTh OMOJIOTHYECKHE 3ajauH,
COCTABJIATh TCHOTHITUYECKUE CXEMbI CKPCIIUBAHMS JJIS Pa3sHbIX
TUMOB HACJICJIOBAaHMsI TPU3HAKOB Yy OPraHU3MOB, COCTABIISThH
CXEMBbI TIEpEHOCA BEIIECTB W JHEPTrUM B JKOCHCTEMax (LICHH
MUTAHMS, TTUIIEBHIC CETH)

OK 02. cnons3oBaTh
COBpPEMEHHBIC
CpeZcTBa MOUCKa,
aHanm3a u
UHTEPIIPETALNN
uH(pOpMAIH U
WHPOPMAITMOHHBIC
TEXHOJIOTHH JIJIs
BBITTOJTHCHHUS 337124
npoecCuOHATBHON
JeSITeTIBHOCTH

B 00Js1acTH HEHHOCTH HAYYHOI'0 MIO3HAHUS:

- c(hOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKH U OOILIECTBEHHOMN
NPaKTUKHY, OCHOBAHHOTO Ha Jasore KYJIBTYP,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM
MHUpE;

- COBEPILICHCTBOBAHUE SI3BIKOBON M YHUTATEIBCKON KYJIBTYPHI KaK
CpeICTBa B3aUMOJICHCTBUS MEXKTy JTIFOIbMHU M TIO3HAHUS MUDA;

- OCO3HaHHME IICHHOCTHM HAyYHOW JeATENbHOCTH, TOTOBHOCTh
OCYIIECTBIATH MPOEKTHYIO M UCCIIEIOBATENBCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYTIIIE;

OBnajgeHue YHUBEPCAIbHBIMU Y4E€OHBIMH I103HABATEIbHBIMU
JEUCTBUAMMU:

-c(OpMUPOBAHHOCTH yMEHUH KPUTHYECKH OIICHUBATh
UHPOpMALMIO OHOJOTMYECKOr0 COJEP)KAaHUS, BKJIHOYAIOILYIO
NICEBJOHAYYHbIE 3HAHUSI U3 PA3IUYHBIX MCTOYHUKOB (CpelCTBa
MaccoBOM HMH(OpMaIMM, HayYHO-MOMYJISIPHBIE MaTepHalbl);

UHTEPIPETUPOBATh  JTHUYECKUE  AaCMEeKThl  COBPEMEHHBIX
UCCIIEIOBaHUH B OWONOTHM, MEIHWIMHE, OWOTEXHOJIOTHUH;
paccMaTpuBaTh  MIOOANbHBIE  HKOJOTHMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OpPMHpPOBATH IO OTHONICHUIO K HUM
COOCTBEHHYIO MTO3HUITHIO;

-cpOPMHUPOBAHHOCT, ~ yYMEHHMH  CO3[aBaTh  COOCTBEHHBIE

MMUCbMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE OMOJIOTHYECKOM
MHPOpPMALIMM U3  HECKOJBKUMX  MCTOYHHMKOB, TI'PaMOTHO
HCIOJIb30BaTh MOHATUIHBIN annapaT OMOI0TUU




B) padora ¢ nH(popmanueii:

- BJIQJICTh HABBIKAMU TOJIyYeHHS MH(OPMAIMU U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH MOUCK, aHAIU3,
CUCTEMATH3alUI0 W WHTEPIPETalui0 HWH()OpPMAIK pa3IudHbIX
BUJIOB 1 (hOPM TIPE/ICTABIICHHS,

- cO37aBaTh TEKCThl B pa3NWYHbIX (opmarax ¢ ydeToM
Ha3HaueHWs HH(OpMAIMM | IIeNIeBOW ayIuTOpHUH, BbIOMpas
ONTUMAJIbHYIO (OPMY MPEICTABICHHS U BU3yaIH3allNy;

- OLEHMBATh JOCTOBEPHOCTH, JIETUHTUMHOCTH HH(pOpMaImu, ee
COOTBETCTBHE MIPABOBBIM M MOPAIbHO-ITHYECKIM HOPMAaM;

- UCIIOJIb30BaTh cpencTBa UH(POPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEUICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1ad C COOJII0/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THTHEHBI,
pecypcocOepexeHns, TMPaBOBBIX W OJTUYECKUX HOPM, HOPM
WHGOPMAITMOHHOM 0€3011aCHOCTH;

- BJIQZICTh HABBIKAMU PACIIO3HABAHUS W 3alIUTHI HMH(OpMAIHH,
UH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. B¢dexktuBHO
B3aMMOJEUCTBOBAaTbL U

paboTartpb B
KOJIJICKTUBE u
KOMaH 1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaAMOCTOSITEIBHOCTH H
CaMOOIIPEIETIEHUIO;

-OBJIQ/ICHE HaBBIKAMH Y4€OHO-HCCIIEIOBATEIBCKOM, MPOEKTHOM
1 COIMATIbHOM AeATCIHLHOCTH;
OgaageHue YHHMBepCcaIbHBIMHU
JAedCTBUAMU:

0) COBMEeCTHAA AeATEIbHOCTD.

- TOHMMATh M UCIHOJB30BaTh NPEUMYIIECTBA KOMAHAHON H
WHIUBUYalIbHON paOOTHI;

- IPUHUMATH LEIU COBMECTHOM AEATENbHOCTH, OPraHU30BBIBATh
U KOOPAWMHUPOBATH JEHUCTBUS MO €€ JOCTHUKEHUIO: COCTABIATH
IUIaH JEWCTBUM, paclIpeneiarb pOJIM €  y4eTOM MHEHMU
YYaCTHUKOB OOCYXKIAaTh Pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPIMHHUPOBATH U BBITIOJIHATH PA0OTy B YCIOBHUSAX PEATHHOTO,
BHUPTYAJIBHOTO 1 KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBJISITH TMO3UTHBHOE CTPATErHUECKOE IIOBEJEHUE B
Pa3IMYHBIX CUTYyalMsIX, MPOSIBISATHL TBOPUECTBO W BOOOpaKeHUE,
OBITh HHUIIMATHBHBIM

KOMMYHUKATUBHBIMH

an06peTeHI/Ie OIIbITa NMPHUMCHCHHA OCHOBHBLIX MCETOIOB
Hay4YHOI'0 NO3HaHUA, UCIIOJIb3YEMbIX B OMOJIOTHH: Ha6HIOI[eHI/ISI n
OIMMCAaHHA XKUBBIX CUCTEM, IIPOLECCOB U SIBJIeHPlfl; OopraHu3anuu
U TIIPOBCACHUA OMOJIOIrMYECKOT0 OKCIICPUMEHTA, BBIABHXXCHUA

TUIIOTE3, BbIABJICHUA 3aBUCUMOCTU MCKIAY HUCCICAYEMbIMU
BCJIIMYMHaAMU, 00BICHEHNS IMOJTYUCHHBIX PE3yJIbTAaTOB n
(I)OpMy.]'II/IpOBaHI/IH BbBIBOJIOB C  HCIIOJIb3OBAHHWCM  HAYYHBIX

MOHATHM, TEOPUN U 3aKOHOB




OBJiagenue
JelCTBUSIMH:
') IPUHSTHE ce0sl U IPYTHX JKO/Ieid:

- IPUHUMATh MOTHUBBI U apIrYMEHTHI IPYTUX JIOJEH NpU aHAIHU3E
pe3yIbTAaTOB AEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO IPYTHX JIFOIeH Ha ONIMOKH;

- pa3BUBaTh CIIOCOOHOCTh TIOHUMAaTh MHpP C TIO3HMIUU JIPYTOTO
JeJjoBeKa

YHHBEpPCAJIbHBIMH PeryisiTUBHbIMH

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Kalolllel cpeibl,
pecypcocOepexeHHnIo,
HNPUMEHSTh 3HaHHs 00
U3MEHEHUH KJINMaTa,
HPUHIIMIIBI
OEepeRIMBOTO
NPOM3BO/ICTBA,
a¢dhekTuBHO
JIeiCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUsIX

B 00J1acTH 3K0JI0rH4eCKOro BOCIIMTAHUS

- c(hOPMHUPOBAHHOCTb JKOJOTUYECKOW KYJIbTYphl, MOHUMaHHE
BJIMSIHUSA COLIMAJIbHO-DKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHHE
NPUPOTHOM M COIMATBHOW Cpebl, OCO3HAHME TJI00AIBHOTO
XapakTepa dKOJOTHUECKUX MPoOIeM;

- IJIAHUPOBAaHWE M OCYILECTBIICHHE IEHCTBUN B OKpYXKarollen
cpelle Ha OCHOBE 3HAHUA IeJledl YCTOWYMBOIO pPa3BUTHS
YEJI0BEYECTBA;
-aKTUBHOE  HENpUsITHE
OKpYKarollen cpene;

- YMEHHE NPOTHO3UPOBATH HEOIArONPUSATHBIE JKOJIOTUYECKHE
MOCJIE/ICTBUSI MPETPUHUMAEMBIX ACHCTBUHN, IPEIOTBPAILATD HX;
- paclIMpeHHe  OmbITa  JIEATEBHOCTH  3KOJOTHYECKOU
HaIpaBJIeHHOCTH;

- OBJIaJICHNE HAaBBIKAaMHU Y4eOHO-HMCCIIeI0BATEIbCKOM, TPOSKTHOM
Y COIIMAIILHOMN JESITEIbHOCTH

JICUCTBHH, MPUHOCAIIIAX Bpen

c(OPMHPOBAHHOCTh YMEHHUS TMPHUMEHSTHh MOJTY4YCHHBIC
3HAHUA I O6T)$ICHCHI/I$I 6I/IOJ'IOFI/ILICCKI/IX IIpoLECCOB U HBJ’IeHI/II\/’I,
JJI IPUHATUA MTPAKTUICCKUX peHIeHI/IfI B HOBC@HHGBHOﬁ JKU3HN
C Ienplo obOecrieueHUs OE30MaCHOCTH CBOETO 3J0POBbS H
3JI0POBBSI OKPYKAIOIIUX JIFOJIeH, COOMIOACHUS 3JJ0pOBOTO 00pasa
KH3HHU, HOpM rpaMOTHOI'O ITOBCIACHUA B OKpY)KaI'OIlIeﬁ
NPUPOIHON cpejie; TOHUMaHHUE HEOOXOIMMOCTH HCIIOIb30BaHUS
JTOCTHOKEHHIH COBPEMEHHOW OWOJIOTHM W OMOTEXHOJIOTHUH ISt
PaIMOHAIBLHOTO MPUPOIOTIOIB30BaAHHMS




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAMHBI

2.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI

Bun yueOHo# padoThl O0Bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 157
B T.4.
OcHOBHOE coJiepKaHue 116
TEOPETUIECKOE O0yUeHUE 82
MPAKTUYECKHUE 3aHSTUS 22
71a00paTOPHBIC 3aHITHS 12
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJlepsKaHMe (Codep/KaHue 20
MPUKJIATHOTO0 MOJYJIAA)
TEOpETUUECKOE 0O0yueHue 4
MPAKTUYECKHUE 3aHSITUS 14
71a00paTOPHBIE 3aHITHS 2
[TpomexxyTounas atTectanus (3xk3ameH) B 1 u 2 cemecTpe 21




2.2. TeMaTHyeCKMil IJIAH U COAEPKAHME TUCHUILIHHBI

HaumeHnoBaHue pa3nesioB u Conepxanne y4eO0HOro MarepuaJia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem |Popmupyemble
TeM J1a00paToOpHbIEe M NMPAKTHYECKUE 3AHATHUS, IPUKJIATHOH MOLYJIb (IPH HAJTUYUM) 4acoB | KOMIETEHIUN
1 2 3 4
1 cemecTp
Pazjeua 1. KiieTka — cTpyKTYpPHO-(PYHKIMOHAIBHAS €INHUIA KUBOTO 38
Tema 1.1. Conep:xanne yueGHOro MaTepuaia
buronorus kak Hayka Jleknuu, TeopeTHUECKoe 00yUeHUe 2
buonorus xak Hayka. CBsi3p OMOJIOTHH C IPYTHMHU HayKaMu: OMOXUMHS, OMopHu3uKa, OMOHUKA, 2
reroreorpacdus u ap. Ponb u mecto 6uonoruu B GOpMUPOBAHUN COBPEMEHHOMN HAyYHOU KapTHHBI OK 02
Mupa. 3HadyeHre Ouoaornueckux 3HaHui. Mcropust Ononoruu. 3HaueHue UUTOJIOTUHN JJI Pa3BUTHUS
OHMOJIOTHH U TO3HAHUS PUPOALL. MeTOAbl IIUTONIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
aneKTpodope3, METO MEUYEHBIX aTOMOB, Au(ddepeHnnanbHoe neHTpruyrupoBaHue, KyabTypa
KJIETOK
Tema 1.2. Conep:kanne y4eGHOro MaTepuaia 2
OOmast xapaKkTepHcTHKa Jlekuumu, TeopeTnyeckKoe o0yueHue
KU3HU
Pa3znoo6pazue Ouocucrem. Opranuszanus 6MOJIOTHYECKUX CUCTEM. YPOBHHM OpraHU3aluu
OMoCHCTEM: MOJIEKYISIPHO-TEHETUUECKUN, OPraHOUHO-KJIETOUHBIH, OpraHM3MEHHBIH, OK 02
MOMYJIALIHOHHO-BUIOBOH,
AKOCHCTEMHBIN (OroreoneHoTnyeckuit), Onocdepusiii. Hayku, nzydaroniue 6M010ruueckie 00beKThl
Ha pa3HBIX YPOBHAX OpraHu3aiuu ®Ku3Hu. OOIas XxapakTepucTHKa KU3HH, CBOMCTBA KUBBIX CUCTEM.
[Tporieccrl, mpoucxossime B OMOCHCTEMAX
Tema 1.3. Coaep:xkanune y4e0HOIro MaTepuasa 8
bronornyecku BaKHEIE | Jlexuuu, TeopeTHuecKoe 0GyueHHe
XUMHUYECKHE COeIMHEHUS o
XuMHYecKuil cocTaB KieTku. Heopranuueckue BemecTBa KIeTKH, UX OHOIOTHYecKast poJib. 2 OK 01
Opranuueckue BeniecTa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u GpyHKIUU OK 02
6enKoBO MoJIeKybl. DepMEHTHI, MPUHIIMI UX ACHCTBUS. OK 04
YrneBonbl. buonorundeckue Gyakumun yrneBoaoB. Jlumuapl. OOmuii aaH CTPOSHHUS.
I'uapodunsHo-TUApOdOoOHBIE cBOMCTBA. Knaccupukanus Tunuaos. 2

buonornueckue pynxnuu munugos. AT®. Ctpoenue monekynsl AT®. buonornueckue GyHkmm
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ATD

l'[paRTn'{ecmle 3aHATHSA

Poip 66J'IKOB, YIJIEBOAOB M KUPOB B OPraHUu3ME 4€JI0BCKaA. ButaMuHBI B OMOIOTMYECKH aKTHBHBIE
;[0621131(1/1, HX 3HAYCHUC B )XU3HU OpraHniMa 4C€JIO0BCKaA. ['umo- u aBUTaMHUHO3BI UX IIOCICACTBHS.
HpeZ[CTaBJ'ICHI/IC YCTHBIX COO6HleHHI>'I C npeaeHTauHeﬁ, IMOATOTOBJICHHBIX I10 MEPEUYHIO KCTOYHHUKOB,
PCKOMCHAOBAHHBIX ITPCIIOAABATCIIEM

JlabopaTropHble 3aHATHSA

JlaGoparopnas padota “Onpenenenue BuramuHa C B MPOIYKTax MUTAHUS

HO,I[FOTOBKa BApUAHTOB OIIbITA, Ha6J'IIO,Z[eHI/Ie 3a KaYCCTBCHHBIMHU PCAKIHUAMU, 3aAII0OJTHCHUEC pa60qu7I
Ta6J'II/II_[I>I, HUHTCPIIpCTALlUA Ha6J'IIO,Z[aeMLIX HBHGHHﬁ, Q)OpMYHI/IpOBaHI/IC BBIBOJOB

Jlaboparopnas padota «[ mapopuiabHO-TUAPO)OOHBIE CBOKWCTBA JTUITHIOB»
[ToaroroBka BapuaHTOB OIBITA, HAOJIIOJICHUE M3MEHEHHS PACTBOPUMOCTH JIMITUJIOB, 3aIIOJTHCHHUE
paboueii TabIHIIBI, MHTEPIPETAIHMS HAOIIOJACMBIX SBJICHUI, (HOPMYITUPOBAHKHE BHIBOJIOB

Tema 1.4.
CrpykTypHO-
GyHKIIMOHATBHAS
OpraHM3aius KJIETOK

Coaep:xkanue y4e0HOro MaTepuasa

JIeKIII/II/I, TECOPETUIECCKOE oﬁyqelme

Knerounas reopus (T. [lIBann, M. Ilneiinen, P. Bupxos). OcHOBHBIE MTOJIOKEHUS] COBPEMEHHON
KJIETOUYHOHM Teopuu. THUIBI KIIETOK: 3yKapUOTUYECKasl U MpoKapuoTuueckas. CpaBHUTEIbHAS
XapaKTepPUCTHUKA KIIETOK SYKapuoT (PacTUTENbHOM, )KUBOTHOMU, TpHOHOIT). CTpoeHue
MPOKAPUOTUYECKOM KIeTKU. OCOOCHHOCTH CTPOEHUS TeTepOoTPO(HOI U aBTOTPOhHOM
MPOKAPUOTUYECKHUX KJIETOK. CTpoeHue Tuta3MaTHieckod MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3
IJ1a3MaTuyecKyro MeMOpaHy: TaCCUBHBIA U aKTUBHBIM. DHIOLMTO3: TUHOLUTO3, (ParounTos.
Ok3ouuTo3. O000uKa WK KileToyHast creHka. CTpyKTypa U (QyHKIIUU KJIETOUHOM CTEHKH
pacTeHuii, rpuboB

Huromnazma. L{utozoms. [lutockenetr. OnHomMeMOpaHHbIE OpPTaHOWABI KJIETKH: HI0IIIa3MaTHIeCKast
cetb (OI1C), anmapar ['onb1KH, TU30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTEIbHBIX KIETOK.
CrpoeHue u GyHKIIMHU OTHOMEMOpPAaHHBIX OpraHouoB KieTku. Kietounslii cok. Typrop.
ITomyaBTOHOMHBIE OpraHOU/bI KJIETKN: MUTOXOHIPHUH, IIACTHU/IBL: XJIOPOILIACTHI, XPOMOIIIACTHI,
JIEMKOIIACThI, UX CTpOeHHE U (DYHKIMH. SiepHBbIN anmapar KJIeTKU, CTpoeHHe U (PyHKIUH.
HememOpanHbie opraHoU bl KJIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN LIeHTp. OpraHousl
JBUKEHUS: PECHUYKH U KTI'yTUKU. CTpoeHue u QyHKIMU HeMeMOpaHHBIX OPraHOMIOB KIETKH

JlabGoparopHble 3aHATHS
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OK 01
OK 02
OK 04




JlaboparopHas padota «CTpoeHHe KIeTKH (pacTeHus, )KUBOTHBIC, TPHObI) U KIIETOYHBIE BKIIOUCHHUS
(kpaxmaJ, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILJIACTHI)»

[TpuoOperenue onpiTa MPUMEHEHUS! TEXHUKA MUKPOCKOITUPOBAHUS TIPU BHITOJTHECHUN
naboparopHbix padot. [ToaroroBka MukpomnpenapaToB, HabIIOACHNE C TTOMOIIBI0 MUKPOCKOIIA,
BBISIBIICHHE PA3JINUMNA MEKIY U3ydaeMbIMU 00bEKTaMHU, HHTEPIIPETAIUS HAOIIOIaeMbIX SBJICHUH,
(hopMynHpOBaHHUE BHIBOJIOB

JlaGoparopnas padota «IIpoHuriaeMocts MeMOpaHsbI (IIJIa3MOJH3, ACTUIA3MOJIHI3)»
[TpuoOperenue onpiTa MPUMEHEHUS! TEXHUKA MUKPOCKOITUPOBAHUS TIPU BHITOITHECHUN
naboparopHbIx padoT. [TogroroBka MUKponpenaparoB, HaOIOIEHUE C TIOMOIIBEO MUKPOCKOTIA,
BBISIBIICHHE PA3JIMYUN MEKIY H3y4aeMbIMUA 00bEKTaMH, HHTEPIIPETAIlHsI HAOII0JaeMbIX SBICHUH,
(bopMyITupOoBaHKE BHIBOJIOB

Tema 1.5.
CrpykrypHO-
(byHKIIMOHATBHBIE (DAaKTOPBI
HACJIEACTBCHHOCTH

Coaep:xkanue y4e0HOIro MaTepuasia

JIeKIII/II/I, TECOPETUIECCKOE oﬁyqelme

N

Ctpoenne XpoMOCOM. XpOMOCOMHBIH HA0Op KIETOK, TOMOJIOTHYHBIE H HETOMOJIOTHYHBIC
XPOMOCOMBI, TaIUIONAHBIN U auiuionaHbid Habop. Hyknennoseie kucnotel. JIHK u PHK. Crpoenue
HYKJIEMHOBBIX KUCIOT. Hykieoruael. KomruiemenTapHsie a30TuCThie OCHOBaHMs. [IpaBuiio
Yapradda. Ctpykrypa JJHK — nBoitHast ciupans. MecToHaxoxaeHne u Ononorndeckue QyHKuuu
JHK. JHK-3kcneprusa. Buasl PHK. @yuknun PHK B kitetke

HpaKaneCKue 3aHATHUSA

Pemienue 3aga4d Ha OIIPEACIICHUC MOCICIOBATCIBHOCTU HYKJICOTHIOB

OK 01
OK 02

Tema 1.6.
[Iponieccel MaTpu4HOTO
CHUHTE3a

Coaep:xkanue y4e0HOro MaTepuasa

JICKIII/IH, TECOPETUIECCKOE oﬁyqeﬂne

NP~ I

Marpuunsiii cunte3 JJHK — permmkanus. [Ipunnune! pernmukanun JJHK. Mexanusm pernmkanuu
JHK. Penapanus /JIHK (nopennekaruBHas, mocTperuiekaTuBHas ). Peakuiun MaTpuyHOro CHHTE3a.
[IpyuHIMIT KOMIUIEMEHTApPHOCTH B peakiusax marpuyHoro cuaresa. JJHK u rensl. ['eHeTnueckuil kog,
ero corictBa. Tpanckpunuus — MatpuuHblid cuaTe3 PHK. Tpanciaunsa n e€ aranel. YenoBus
6uocuHTe3a 6enka. CtpoeHue T-

PHK u xonupoBanue amuHokuciot. Pons pubocom B buocuHTese Oenka

IIpakTHYecKkue 3aHATHS
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OK 01
OK 02




Pemenue 3amaq Ha onpeneneHne MOCiIeI0BaTeIbHOCTH aMUHOKHUCIIOT B MOJICKYIIe Oelka.
Pemenue 3amaq Ha onpeneaeHue MOCIeI0BAaTEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OeJiKa B Cirydae
M3MEHEHMS MocieaoBaTeIbHoCTH HykieotTuaoB JJHK

Tema 1.7. Conep:xanne yue0OHOro MaTepuaJa
Hexnerounbie popmbr Jlekuum, TeopeTuyeckoe o0yueHmne
KISHA Bupycsl — HekieTounble (YOpMBbI )KU3HH U 00IUraTHble napa3utel. CTpOSHHE MPOCTHIX U CIOKHBIX
BHPYCOB, peTpOBUPYCOB, OakTepuodaros. XKuznennsiit uki JJHK-cogepxammx Bupycos, PHK-
CoZieprKallluX BUpYycoB, 6akTeprogaros. BUY, renarut uenoseka. OK 02
bakrepun. O0mmas xapakrepucruka. [lonsrue mramm. Bupycsl u 6akTepun: cXoACTBa U pa3iIuyus OK 04
IIpakTHYecKue 3aHATHS
Bupychbie u 6aktepuanbpHble 3a001eBanus. OO1Me NPUHIUIBI UCIIOIb30BaHUS JIEKAPCTBEHHBIX
BeiecTB. OCOOEHHOCTH MPUMEHEHUSI aHTUOMOTHUKOB.
[TpeacraBienne yCTHBIX COOOLIEHUH C Mpe3eHTanueil, OAroTOBISHHbIX 10 NePEUHI0 HICTOYHHUKOB,
PEKOMEHI0BaHHBIX IIPEIIOAaBaTeIEM
Tema 1.8. Coaep:xkanue y4e0HOIro MaTepuasia
OOmen BelIECTB U Jlekuuu, TeopeTuyeckoe o0yueHue
TPCBPALICHIC SHEPTUU B | A copvumsnms 1 IMCCHMMIALINS — BE CTOPOHBI MeTabomu3Ma. THIIB 06MeHa BElecTs:
KJIeTke aBTOTPO(HBIN U reTepoTpodHbIN, a3pOOHBIN U aHAIPOOHBINA. DHEpPreTuieckoe o0ecrneueHne KIeTKH:
npeBpauieHrne AT® B 0OMeHHbIX Mpolieccax. epMEeHTAaTUBHBIN XapaKTep peakluil KJIETOUHOTO OK 02
MeTaboan3Ma
[lepBuuHbIi CUHTE3 OpraHUYeCcKuX BelecTB B kKieTke. [Inmactuuecknii oomeH. @oTocuHTe3.
XemocuHTe3. AHa’poOHBIN dHEpreTHYeckrii 0OMeH. AHa3poOHbBIE OpraHu3Msl. bpoxenue,
aBTOTPOGHBIN U reTepOTPOQPHBIN TUTT MUTAHKS. AHAIPOOHBIE MUKPOOPTAHU3MBI KaK 00BEKTHI
OMOTEXHOJIOTUH. DTaIlbl YHEPTETHUECKOT0 OOMEHa.
I'mukxonu3. bruonornyeckoe OKUCIEHNUE, WU KIIETOYHOE JIBIXaHHE
Tema 1.9. Conep:xanne yae0HOro MarepuaJa
JKu3HEHHBIN MK KIETKH. | Jlekuun, TeopeTHYecKoe 00y4eHHe
Muros. Meidos. Knerounslit iuki1, ero nepuoasl U perynsius. [lepronsl naTepdasbl nX 0COOCHHOCTH. OK 02
OK 04

JuddepeHnnans KJIETKU U apecT KIETOYHOro nukia. Jlenenue kinetku — muro3. CTaauu MUTO3a U
IIPOUCXOIALINE ITPOLIECCHI.
Kapunoxkunes u nuroknses. buonornueckoe 3Ha4eHrE MUTO3A.
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Meiio3 — penyKiMoHHOE AesieHue kieTku. Ctaauu Mero3a. Melo3 — 0CHOBa MOJI0BOTO

pasmuoxenus. [loBenenune xpomocom B Meito3e. Kpoccunrosep. buonoruueckuii cmpici Meiio3a. 2
DddekTol Meio3a. Meito3 B )KU3HEHHOM ITUKJIC OPTraHU3MOB
Pazgen 2. CTpoenune u pyHKIHHM OpranuzMa 44
Tema 2.1. Conep:kanue y4edOHOro MaTrepuajia 6
Crpoenue opranusma Jlekuum, TeopeTuyeckoe o0yueHmne 4
OpnHokieTouHble opraiu3Mbl. KosioHnanbHble opraHu3Mbl. MHOTOKJIETOUHBIE OPIaHU3MBI.
B3anMocBs3p yacTeil MHOTOKI€TOYHOro opranu3ma. @yHkuus. Opraibl 1 CHCTEMBI OPraHOB. 2
Anmaparsl opraHoB. [ oMeocTas oprani3mMa u €ro nofiepKaHue B MPOLECCe KUZHEAEATEIbHOCTH.
@OyHKIMOHANbHAS cucTeMa OpraHoB. TkaHu pacTeHUi. TkaHU KUBOTHBIX U yesoBeka. OpraHsl 2 OK 02
pactenuid. Opranbl U CUCTEMBI OPTAaHOB KUBOTHBIX U YEJIOBEKA. 3HAUEHUE OTMOPHI, IBHKCHHUS, OK 04
MUTAHUSI, IBIXaHUsI, TPAHCIIOPTA BEIIECTB, BHIJICJICHUS, 3aIUThHI. 3HAYCHHUE MPOSIBICHUS
Pa3IpaXuMOCTH U PETYISIUN
IIpakTHYeckue 3aHATHS 2
Teopus knoHanbHO-cenekTuBHOTO nMMyHHTeTa [1. Dpnuxa, N.W. MeunukoBa. Unpekmonnsie 2
3a0o0JieBaHus U AMUAeMus. BakHel e S1MIeMIH B HICTOPUH YeIoBeYeCTBA. BakmHaIMs KaK
npoduIaKTUKa HHPEKIIMOHHBIX 3a00ICBaHUH.
[IpencraBienne yCTHBIX COOOIIEHUN C pe3eHTaluel, TOATOTOBIEHHBIX O MEPEYHIO0 HCTOYHUKOB,
PEKOMEH/I0BAHHBIX MPEIOIABATEIEM
Tema 2.2. Conep:xkanmue yueGHOr0 MaTepuaia 2
D®opMbl pa3MHOKEHHS Jleknuu, TeopeTHYECKOE 00yUeHUE 2
OpraHnusMOB dopmbl pa3sMHOXKEHUS OpraHu3MoB. becrnosoe u mojgoBoe pasMHokeHue. Bupl 6ecrnonoro OK 02
Pa3MHOXEHUS: 2
MIPOCTOE JIEJICHUE HA/IBOE, IOYKOBAHUE, PA3MHOKEHUE CIIOPaMH, BET€TaTUBHOE Pa3MHOKEHHE,
bparmenTanus, kioHupoanue. [lonoBoe pazMHOKEHHE.
Tema 2.3. Conep:xanne yae0HOro MarepuaJa 6
OHTOreHe3 )KUBOTHBIX U Jleknuu, TeopeTHYECKOE 00yUeHHE OK 02
HenoBeka I'amerorenes y xuBoTHbIX. Criepmarorenes U ooreHes. CTpoE€HHE NOJIOBBIX KIIETOK. OK 04

OmntonoTBOpeHNE U SMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. [lapTeHorenes. DMOpuoreHes (Ha
npuMepe JanueTHuka). Craguu sMOpHoreHesa
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Poct u pa3zButue xuBoTHBIX. [TocTaMOpronanbHbIi iepuo. [IpsmMoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Mmetamop0o30M y 0€CII0O3BOHOUYHBIX U TO3BOHOYHBIX KUBOTHBIX. CTaauu
MOCTAMOPHOHATILHOTO Pa3BUTHS Y )KUBOTHBIX U YEJIOBEKA.

Ilepuonbl OHTOreHE3a YesoBeKa. bruonornyeckoe ctapeHue U CMepTh. I epoHTOI0THSA

Tema 2.4.
OHnTorenes pacreHuit

Conep:xkanue y4eOHOro MaTepuaJia

Jlekuuu, TeopeTnyeckoe o0yueHne

'ametodur u cnopodut. PasmHokeHUE U pa3BUTHE BOJOPOCIEH. Pa3MHOKEHHE U pa3BUTHE
CIIOPOBBIX PACTEHUM.

IR

PazmHOXeHUE 1 pa3BUTHE CEMEHHBIX pacTeHuil. PocT. Ileprnoabl oHTOreHe3a pacTeHui

OK 02
OK 04

Tema 2.5.
OCHOBHBIE IOHATUA
T€HETUKHU

Copep:xkanue y4eOHOIro MarepuaJia

Jlekuuu, TeopeTnueckoe ooyueHne

['eneTnka Kak HayKa O HACJIEACTBEHHOCTH U U3MEHUMBOCTU Opranu3MoB. OCHOBHBIE T€HETHYE CKIE
NMOHATUS U CUMBOJIBL. [eH. ['eHoTHn. denoTun. AJenbHble reHbl. AJTBTEPHATUBHBIC TPU3HAKH.
JIoMHUHAHTHBIN U PEIECCUBHBIN MPU3HAKU. [ oMo3uroTa u rerepo3urora. Yucras nunus. [ uOpusl.
OCHOBHBIE METOJIbI TCHETUKH: TUOPHUI0TOTHIECKUM, IUTOJIOTHUYECKUE, MOJICKYJIAPHO-TEHETUUECKUE

OK 02

Tema 2.6.
3aKOHOMEPHOCTHU
HaCJIEIOBaHHS

Conep:xkanue y4eOHOro MaTepuaJia

Jlekuum, TeopeTuyeckoe o0yueHue

3akoHOMepHOCTH 00pa3oBaHusl rameT. 3akoHbl [. Menaens: MoHOrnopuHoe cKperyBaHue.
[TpaBuio foMuHUpPOBaHMA. 3aKOH €IMHOOOpa3Hs EPBOT0 MOKOJIECHUS. 3aKOH pacIlerICHHs
IMPU3HAKOB. HHTOJ’IOFI/I‘-I@CKI/IC OCHOBBI MOHOFI/I6pI/I]1HOFO CKpCHIIMBaHUs. I'nmore3a 4nMCcTOTHI TaMeET.

AHaJ'II/I3I/IpyTOH_[ee CKpCIIMBaHUC. Z[I/IFI/I6pI/II[HOC CKpCIIMBAaHUC. 3aKOH HE3aBHCUMOT'O HaCJICa0BaHUA
IMPU3HAKOB. HOJ'II/IFI/I6pI/II[H06 HACJICJOBAHUC U €TI0 3aKOHOMEPHOCTH

HpaKTuqecmle 3aHATHUSA

Pemrenue 3agad Ha OIPEACIICHUC BEPOATHOCTU BO3SHUKHOBCHHUA HACIICACTBCHHBIX ITPU3HAKOB ITPH
MOHO-, IH-, HOJ'II/IFI/I6pI/L[[HOM 1 aHAJIM3UPYIOUICM CKPCIIUBAHUH, COCTABJICHUC I'CHOTUITNYCCKUX
CXCM CKpCIIUBaHUMA

OK 02
OK 04

Tema 2.7.
BzaumopeiictBue reHoB

Copep:xkanue y4eOHOro MaTrepuaJia

.HeKIII/II/l, TEOPETUIECKOE oﬁyqelme

OK 01
OK 02
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I'enoTun kak nenoctHas cucrema. MHOKeCTBEHHOE JieiicTBUe reHoB. [lineiorponus.
MHoOxkeCcTBEeHHbIN ajuienn3M. B3aumonaeiicTBre auienbHbIX TeHOB. KogjoMuHupoBaHue.
B3anmopelictBre HeauiebHbIX TeHOB. KommeMenTapHocTh. Dnucras. [lonumepus

HpOMe)KYTO'lHaﬂ aTTeCranus - 3K3aMEH

2 cemecTp
Tema 2.8. Conep:xanue yueOHOro marepuaJia
CueruieHHOE HAaCIEI0BAHNE Jlekuuu, TeopeTuyeckoe o0yueHue OK 01
TIpU3HAKOB 3akonbl T. Moprana. CuerieHHOe HacleI0BaHUEe F€HOB, HAPYILICHHUE CLEIIEHUs. XPOMOCOMHas OK 02
TEOpUs HACJIEICTBEHHOCTH. | eHETHYECKOE KapTUPOBAaHUE XpOMOCOM. M cronb30Banne
KPOCCUHIOBEPA JIJIs1 COCTABJICHUS TEHETUYECKUX KapT XPOMOCOM
Tema 2.9. Conep:xanue yueOHOro MarepuaJia
I'enernka mona Jlekuun, TeopeTnyeckoe o0yueHue
XPpOMOCOMHBIN MEXAHWU3M OINPEAEIICHM 10J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. | OMOraMeTHbIN U
reTeporaMmeTHbIN noil. ['eHeTndeckasi CTpyKTypa MojJoBbIX XpomocoM. HacnegoBanue npusHakos, OK 01
CLEIJICHHBIX C II0JIOM OK 02
[IpakTn4yeckue 3aHATHA
Pewienue 3a1a4y Ha onpeiesieHNe BEPOATHOCTU BO3HUKHOBEHHS HACIIEACTBEHHBIX IIPU3HAKOB,
CLEIUIEHHBIX C I10JIOM, COCTaBJIEHUE N'€HOTUIIMYECKUX CXEM CKPEILIMBAHUS
Tema 2.10. Conep:xkanue y4eGHOro MaTepuasa
I'enerrka yenoBeka Jlekuum, TeopeTuyeckoe o0yueHue
KapuoTtun yenoBeka. MeTo bl U3ydeHUsI TCHETHKHU YEJIOBEKA: T€HEaTOTUUECKUi, OTM3HEIIOBBIN,
[UTOTeHETUYECKUN, OMOXUMUYECKUH, MOMYISIIMOHHO-CTaTUCTHUecKuii. HacnencTBeHHbIe
3aboseBanus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YenoBeka. bose3Hu ¢ HaclieIcCTBeHHOM
MIPEAPACIIONIOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKON TeHETHKHU B MPEAOTBPAICHUH U JICUCHUU 8§ 8;

reHeTUYeCKHX 3a00JIeBaHNH YeIoBeKa

IIpakTH4eckue 3aHATHA

Pemenue 3aaq Ha onpeiesieHUE BEPOSATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX MTPHU3HAKOB,
WCITOJIB3Ysl METO/IbI TEHETUKH YEJIOBEKA, COCTABICHUE TCHOTUITUYECKUX CXEM CKPEIIMBAHMS.
[IpencraBieHne yCTHBIX COOOIIEHUH C Mpe3eHTalrel 0 HaClIeICTBEHHBIX 3a00JIEBaHUAX YeTIOBEKa
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Tema 2.11.
3aKOHOMEPHOCTH
N3MEHUYUBOCTH

Conep:kaHue y4eOHOro MaTepuasa

Jlekuum, TeopeTnyeckoe o0yyeHune

B3aumogeiicTBue reHOTHIA U Cpe/bl IpH popMmupoBaHuu GpeHoTuna. I3MeH4MBOCTh IPU3HAKOB.
KadecTBeHHbIE M KOJNUMYECTBEHHbIC NpPHU3HAKW. BuIbI W3MEHYMBOCTU: HACIEICTBEHHAs U
HEHACJICZICTBEHHAsA. 3aKOH TOMOJIOTUYECKUX PAIOB B HaciencTtBeHHoW wu3menuuBoctu (H.M.
BaBunoB). Monudukanronnas, win ¢GeHoTUNIMYeCcKass W3MEHYUMBOCTh. Pomb  cpenbl B
MOIU(UKAIMOHHON u3MeH4YMBOocTH. Hopma peakiuu mnpusHaka. BapuanuonHeli psg u
BapHallMOHHAs KpHUBasi. XapakTepuCTUKa MOAU(PUKATUOHHON U3MEHUNBOCTH

HacnencrBennasi, uian reHOTUIIMYECKast U3MEHUYMBOCTh. KoMOMHaTHBHAS N3MEHUHUBOCTD.
MyTtanuoHHast U3MEHYUBOCTb. BUJIbI MyTaIHii: TeHHBIE, XPOMOCOMHEBIE, TeHOMHBIE. [IpruanHbI
BO3HHKHOBEHHUS MYyTallUi

OK 01
OK 02
OK 04

Tema 2.12.
Cenexuus opraHu3MoB

Conep:xkanue y4eGHOro MaTepuasia

JIeKIII/II/I, TEOPETUIECKOE oﬁyqelme

Cenexust Kak Hayka. MeTobI ceIeKIMOHHOM padoThl. ['eTepo3uc u ero npuuuHsl. MIcKyccTBEHHBIH
0TOOpP: MAacCOBBINM U MHIUBUAYAJIbHBIN. DTalbl KOMOMHAIMOHHOM cenekiuu. Coprt, mopoa, TaMM.
ANTopuTMBI pelIeHre 3a]ad Ha ONPEesIEHNE BO3MOKHOTO BOZHUKHOBEHUS HACJIEACTBEHHbIX
IIPU3HAKOB I10 CEJIEKLIUU, COCTABICHUE FTEHOTUIINYECKUX CXEM CKPEILBaHU.

OK 01
OK 02

Pa3nen 3. Teopus 3BoJIIOIIUM

Tema 3.1.
Hcropust 3BOIIOLMOHHOTO
YUYECHUS

Conep:xanue yueOHOro Marepuajia

Jlekuum, TeopeTudeckoe o0yueHue

ITepBble 3BOMIOLIMOHHBIE KOHLENINH. [ pagyanucTuueckas sBomononHas koHuenus JK.b.
Jlamapka. J[Brxymue cuibl 3Botonuu. Kpeannonusm u tpanchopmusm. Cucremaruka K. Jlunnes u
e€ 3HaueHue JuIst popMupoBaHUs UAEU 3BoMOLNH. [IpenocbuIk BOSHUKHOBEHUS TapBUHU3MA.
DBoJronus BUI0B B puposie. boprba 3a cymecrBoBanne. EcrectBerHsiit oTo60p. JuBepreHius
IPU3HAKOB U BU1000pazoBaHue. OCHOBHBIE MOJIOKEHUS CUHTETHUecKor Teopun 3Bostonnu (CTD).
Ponb 3BONIOIIMOHHOI Teopuu B GOPMUPOBAHNUN HAyYHOM KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
MukposBonronus

Conep:xkanue yueOHOro MaTepuasa

Jlekuum, TeopeTndeckoe o0yueHune
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OK 02




MI/IKpOBBOJHOI_II/ISI 1 MaKpO3BOJONHSA KAK 3Talbl 9BOJTIOIHMOHHOTO IIponeccca. I'eneTnyeckue OCHOBEI
OBOJIFOIINH. MYTaI_II/II/I u KOM6I/IHaI_II/II/I Kak SHGMCHTapHBIfI 3BOJ'IIOHI/IOHHBII71 marepual. HOHYHHHI/H{
KaK 3JICMCHTapHad CAMHUIA 3BOJIIOIUN.

JBmxymme cuibl ((hakTopsl) SBOMONUN. MyTallMOHHBIH MPoLecC U KOMOMHATUBHAS N3MEHYNBOCTb.

Murpanus. M3omsmuus nomnynsanuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OMOIOTHYecKast
(penponyKTUBHas).

EctectBennslit 0T60p — Hanpapisiouii pakTop 3Bomonun. boprba 3a cyiiecTBoBaHNe Kak
MEXaHU3M JEICTBHS €CTECTBEHHOTO 0TOOpa B MOMyNAnUsX. Buj u ero kpurepuu (IpuU3HaKHU).
Bunoo6pa3oBanue kak pe3yinbTar MUKPO3BOIIOIUU

Tema 3.3.
Makpo3Bosronust

Conep:xkanue y4eGHOro MaTepuaJia

Jlekuum, TeopeTuyeckoe o0yueHue

Makposomtonusi. @opMbl 1 0CHOBHBIE HanpaBieHust MakpolBoitonuu (A.H. Cesepros). [lytu
JTOCTIKEHUST OMOJIOTMYECKOTO Iporpecca: apoMopho3, uanoaaanTanus, ooas JereHepaus.
MeTtobl H3ydeHUs MaKpOIBOIIOLNUU. 3aKOH 3apobliieBoro cxoacTsa (3akoH K. bapa).
buorenernueckuii 3akoH (3. ['ekkens, . Miomnep). OO1ue 3akOHOMEPHOCTH (ITPaBHIIa) SBOIIOIUH

OK 02

Tema 3.4.
Bo3HuKHOBEHHE U pa3BUTHE
JKA3HU Ha 3emiie

Copep:xkanue y4eOHOIro MaTrepuaJia

JIeKIII/II/I, TEOPETUIECKOE oﬁyqelme

['mnoTre3sl U TEOPHK BOZHUKHOBEHUS KU3HU Ha 3eMiie: KpeallmoHU3M, CaMOIIPOU3BOIbHOE
(CTIOHTaHHOE) 3apOKJIeHNE, CTAIlMOHAPHOE COCTOSIHHE, MaHcepMus, 6uomnos3. Hauano
opraHuueckoi sBomonnu. [TosBneHue nepBhIX KIETOK. DBOIIOIUS MeTa00In3Ma. JBOIIOIIHS
NEPBBIX KJIETOK. [IpokaproThl 1 3ykapuoThl. [Iponcxoxk1eHre MHOTOKJIETOUYHBIX OPTaHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX LIaPCTB SYKapuOT. OCHOBHBIC YEPTHI IBOJIOIUU PACTUTEIHHOTO MHPA.
OCHOBHBIG ‘-IepTI)I 3BOJIFOIIUHU ) KUBOTHOI'O MI/Ipa.

IIpakTu4eckune 3aHATHA

Hpe)ICTaBJ'ICHI/IC YCTHOTO COO6HI€HI/I$I H JICHTBI BPpEMCHHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHUSA U
Pa3BUTHUA )KUBOTHOT'O U PACTUTCIIBHOTO MUpPaA, IMMOATOTOBJICHHBIX IO MEPECYHIO HCTOYHUKOB,
PEKOMCHAOBAHHBIX ITPEIIOJaBaTCIIeM

OK 02
OK 04

Tema 3.5.
HponcxomneHHe YCJIOBCKA —

Copep:xkanue y4eOHOro MaTrepuaJia

.HeKIII/II/l, TEOPETUIECKOE oﬁyqelme
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OK 02
OK 04




AHTPOIIOI'CHE3

AHTpONOJIOTHS — HayKa 0 YesloBeke. CUCTeMaTuuecKoe MOJIOKEHHE YenoBeKka. CXOACTBO YENIOBeEKa C
KUBOTHBIMHU. OTJINYUS YEJIOBEKA OT )KUBOTHBIX. I IpSIMOXOKIE€HNE N KOMIUIEKC CBA3aHHBIX C HUM
IpU3HAKoB. Pa3BuTHE rOJIOBHOTO MO3ra MU BTOPOM CUTHAJIBHOM cucTeMbl. COOTHOLIEHHE
OHMOJIOrMYECKUX U COLUATbHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTa UM aHTPONOreHe3a. J|pHONUTEKH — NMPEIKK YeJI0BEKa M YeTI0BEKOOOPA3HBIX 00€3bsIH.
[IpoToanTpon — npeaecTBEHHUK YeI0BEKa. ApXaHTPOI — ApeBHEUINM yenoBek. [laneoantporn —
JIpeBHUM yesioBeK. HeoaHTpoI — uenoBek COBPEMEHHOT'O THUIIA. DBOJIIOLIMS COBPEMEHHOTI'O UEJIOBEKA.
UYenoseueckue packl. OCHOBHBIE OOJIBIITNE PAChl: €BPOIICONTHAS (€Bpa3UiiCKas), HErpo-
aBCTpaJioniHas (3KBAaTOpHUAJIbHAS ), MOHTOJIONIHAS (a3uaTcKO-aMepuKaHcKas). Bpemst u Mecto
BO3HUKHOBEHUS YEJIOBEUECKUX pac. ENMHCTBO YeI0BEUYECKUX pac

Pasznen 4. Dxosorusa

28

Tema 4.1.
Okonornyeckue GakTopsl U
Cpebl )KU3HU

Conep:xkanue y4eGHOro MaTepuaJia

JIeKIII/II/I, TEOPETUIECKOE oﬁyqelme

Cpenpl 00uTaHMs OPraHU3MOB: BOJIHAs, HA36MHO-BO3/1yIlIHAsl, IOYBEHHAs, BHYTPU-OPraHU3MEHHAS.
Ou3uKoXUMHUYECKIE 0COOCHHOCTHU CpeJl 0OUTaHMsl OpraHn3MoB. [IprcnocoOneHust opraHiu3MoB K
KHM3HHU B pa3HbIX cpenax. [lonarue sxomorunyeckoro paxropa. Kinaccudukarms s3KoIornaeckux
¢dakropos. [IpaBuno munumyma FO. JIubuxa. 3akon TonepantHoctu B. Hlendopna

OK 01
OK 07

Tema 4.2.
[Tomynsnus, coobmiecTna,
9KOCHCTEMBI

Copep:xkanue y4eOHOIro MarepuaJia

.JIeKIIHI/I, TEOPETUIECKOE oﬁyqe}me

DKoJIornueckas XapaKTCPUCTHUKA BUJA U MMOMYJIAIHNHU. DKojoruueckas HHIIa BUaA.
DKoJIOTHYECKHE XapaKTepUCTUKU nonynsiunu. CoobIiecTBa U 3kocucTeMsbl. broreHos u ero
crpykrypa (B.H. CykaueB). Csi3u Mex 1y opranu3mMamu B OuorieHosze. CTpyKTypHBbIe
KOMITOHEHTBI DKOCUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, PeyLIeHThl. KpyroBopoT BelecTs u
MOTOK 3HEPIuM B 3KocucTteMe. Tpoduueckne ypoBHU. AHTPONOT€HHbBIE 3KOCUCTEMBI.
ArposkocucreMbl. OTIMYHUS arpO3KOCUCTEM OT OMOTEOLIEHO30B.

VYpboskocucrembl. OCHOBHbBIE KOMITIOHEHTHI ypOO3IKOCHCTEM

IIpakTHyeckHne 3aHATHSA:

Tpoduueckue nenu u cetu. OCHOBHBIE TIOKA3aTeNN KOCUCTEMBI. bromacca 1 mpoayKIusl.
DKOJIOTHUECKUe MUPaMU/Ibl Yncell, OnoMaccsl ¥ sHeprur. [IpaBuio nupamMusl SHEPTuu.
Pemienune npakTUKo-OpHEHTUPOBAHHBIX PACYETHBIX 3a/laHUH 110 IEPEHOCY BEIECTBA U YHEPTUU B
9KOCUCTEMAX C COCTaBICHHE TPOPHUUECKUX IIeTIel ¥ MUpaMul OMOMACcChl M SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.

Conep:xkanue yueOHOro MaTepuasa

OK 01
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buocdepa - rmobdanbHas
IKOJIOTUYECKAst CUCTEMaA

Jlekuuu, TeopeTHUECKOe 00yUeHUEe

Buocdepa — xuBas obonouxa 3emnu. Pazputue npencrasnenuii o ouocdepe B tpynax B.U.
Bepnanckoro.

Ob6nactu 6uocdeps! u e€ cocras. JKupoe BemecTBo 6uocepsl U ero GyHKIUN
3akoHOMEpHOCTH CyliecTBOoBaHMs Onochepsl. OcodeHHOCTH buochepsl Kak rmodaTpHON
IKOCUCTEMBI. J[nHaMHueckoe paBHOBecHE B buocdepe. PUTMUYHOCTH sBNeHHi B 6uocdepe.
KpyroBopoTsl BEMIECTB ¥ OMOTEOXUMHYECKHIE UKIIBL. [7100abHbIe IKOJOrHIeCKUE POOIeMbI
COBPEMEHHOCTH ¥ IIYTH MX PEIICHUS

OK 02
OK 07

Tema 4.4.
BnusiHre aHTpOIIOTeHHBIX
dakTopoB Ha Guochepy

Conep:xanue yueOHOTo MaTepuaJa

JIeKIII/II/I, TECOPETUIECCKOE oﬁyqelme

AHTponoreHHsle Bo3eiicTBus Ha 6nocdepy. 3arpsi3HeHHs Kak BUJ aHTPOIIOI€HHOIO BO3AeHCTBUSA
(xumuyeckoe, pusnueckoe, OMOIIOTUIECKOE, OTXO/IbI TPOU3BOICTBA U OTPEOICHUS).
AHTpoTOreHHbIe BO3eicTBUs Ha atMochepy. BosaeiicTeust Ha runpocdepy (3arpsa3HEHUs U UX
WCTOYHUKH, UCTOIIEHUS BOJ). Bo3nelicTBus Ha nuTocdepy (aerpagans NOYBbl, BO3IECICTBUE HA
TOpPHBIE ITOPOJIA, HENPA). AHTPOINOT€HHbIE BO3ACHCTBUS Ha OMOTHYECKUE COo00IIecTBa (Jieca U
pacTHTENbHBIE COOOIIECTBA, JKUBOTHBIN MHP)

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausiaue
COIMAITEHOKOJIOTHUECKUX
(GhakTOpOB Ha 37I0POBBE
YenoBeKa

Coaep:xkanue y4e0HOro MaTepuasa

Jlekuuu, TeopeTuyeckKoe o0yueHue

310poBbe U ero coctapisomue. akTopsl, MOTOKUTEIHLHO U OTPUIATEIBHO BIMSIONINE HA OPTaHU3M
yesioBeKa. BpeqHble mpUBBIYKU: TOCIEACTBUS U MPOPUIAKTHKA.

[IpoGriemMa TEXHOTEHHBIX BO3JIEHCTBUI Ha 3/10pOBbE UEJIOBEKa (AIEKTPOMAarHUTHbBIE OIS, ObITOBAs
XUMHUS1, U30bITOUHBIE IITyMBbI, paJualivs U T.11.). AanTanus opraHu3Ma 4ejnoBeka K pakropam
OKpY’Karollel cpebl. 3alUTHBIE MEXaHU3Mbl OpraHU3Ma 4eJI0BEKa. 30pPOBbE U
paborocniocoOHOCTh. [IpuHIMnEI popMupoBanus 310poBbecOeperatoiero nopeaeHus. Guznyeckas
aKTUBHOCTB M 310pOBbe. [ pymibl 310poBbs. OCHOBBI 3aKaauBaHUs. bHOXMMHUECKHE aCTIEKTHI
panmoHansHOrO nutanus. [IpaBuia 6e30macHOro UCMoIb30BaHUS OBITOBBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB

OK 01
OK 02
OK 04
OK 07

IIpakTuyeckue 3aHATHS

OHpCIlCJ'ICHI/IC CYTOYHOI'O pallMOHA MUTAHU
COSI[E[HI/IC HH,[[I/IBI/II[yaJIBHOﬁ MaMATKHU 110 OpraHu3anuu paHHOHaHBHOﬁ (I)HSH‘ICCKOf/'I AKTUBHOCTHU
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OK 02
OK 04




JlaboparopHble 3aHATHA 2 OK 07
JlaboparopHas paboTra Ha BEIOOD: 2
1. JlabGoparopHas paboTa «YMCTBeHHasi pabOTOCTIOCOOHOCThY
OBnazeHue MeTolaMu OTpe/iesIeHUs MoKa3areneil yMCTBeHHON paboTOCOCOOHOCTH, OObSICHEHNE
MOJIyYECHHBIX PE3yJIbTaToOB U (HOPMYIMPOBAHHE BBIBOIOB (TMCHMEHHO) C MCIIOIb30BAHNEM HAYYHBIX
MOHSATUI, TEOPUN U 3aKOHOB
2. JlaboparopHas padora «BiusHre abnoTndecknx (PakTopoB Ha YeIoBeKa (HU3KHE U BHICOKHE
TEeMIIEPATypPhI)»
N3ydeHnre MexaHU3MOB a/IaliTalliy OPraHU3Ma YeJIOBeKa K HU3KUM U BHICOKHM TeMIleparypam 1
00BbsICHEHHE MOJTyYEHHBIX PE3YJbTaToB U (POPMYIUPOBaHKE BHIBOAOB (TMCHMEHHO) C
MCIOJIb30BAaHUEM HAYYHBIX TOHATUH, TEOPHIl U 3aKOHOB
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue NPUKIAOHO20 MOOYIs)
Pasgea 5. buosorus B JKu3HHU 8
Tema 5.1. Conep:xanue y4eGHOr0 MaTepuasia 4 OK 01
brorexHonoruu B xu3HA Jleknuu, TeopeTHYECKOE 00yUeHUE 2 OK 02
Kaa010 buoTtexHonmorus kak Hayka U Mpou3BoICTBO. OCHOBHBIEC HAPABICHUS COBPEMEHHON OMOTEXHOJIOTHH. 2 OK 04
Metonbl 6uotexHomoruu. OObEKThl OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOTHUECKIX U TeHETHYEeCKIX
sKcrniepuMeHToB. [IpaBuina noucka u aHanu3a GMOIKOIOTHYECKOM MH(OPMALIUY U3 PA3THUHBIX
MCTOYHUKOB (Hay4Has M yueOHO-Hay4YHas JIUTEpaTypa, CpeAcTBa MaccoBOil nHpopmanuu, ceTh
WutepHet u apyrue)
Tema 5.2.1. Conep:xanue y4edOHOro MaTepuaia 2 OK 01
brorexnonornn B MeIMIMEE | [IpakTHYecKHe 3aHATHS 2 OK 02
1 dapmanuu Pa3BuTHe GuorexHonoruii B 00671aCTU MEAUIIMHBI U (papMalliy U IPUMEHEHNE UX B KU3HU YEJIOBEKa, 2 OK 04
MOKCK M aHaJu3 HHGOPMAIH U3 Pa3TUYHBIX UCTOYHUKOB (HayyHas M yueOHO-Hay4dHas JIUTeparypa,
cpeacTBa MaccoBoi nH(popMmauu, cetb MHTEpHET U pyrue)
Keticpl Ha ananu3 uHGOpPMaLKK O pa3BUTUN OMOTEXHOJOTUH B MeIMLIMHE U (papMaIiiu (110 rpymam)
3amuTa Keiica: [IpeacraBienue pe3yabTaToB pelieH s KecoB (BBICTYIIJIEHUE C ITPEe3EHTAIUEH )
Tema 5.2.2. Conep:xanue y4eGHOT0 MaTepuaJia 2 OK 01
buorexHonornu v )KUBOTHEIE | [[pakTH4YecKHe 3aHATHS 2 OK 02
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PazButne OMOTEXHOJIOTHIA C UCIIOIB30BAHNEM KUBOTHBIX, IPUMEHEHHE TPOIYKTOB OMOTEXHOIOTUU
B )KM3HHM YEJIOBEKA, IOMCK M aHAJIN3 HH(POPMALMU U3 Pa3IMYHBIX HCTOUHUKOB (Hay4Has U y4eOHO-
Hay4yHas JTUTeparypa, CpeCcTBa MacCOBOW MHPOPMAINH, CETh VIHTEpHET U Apyrue)

Keiicbl Ha aHanmu3 HHGOPMAIK O Pa3BUTHH OMOTEXHOJIOTUHN C UCIIOIb30BaHUEM KHUBOTHBIX (110

rpymnmam)
3amuTa Keiica: [IpeacraBienue pe3yapTaroB pelIeHHs KEHCOB (BBICTYIIJIEHUE C ITPE3EHTALUEH )

OK 04

Tema 5.2.3.
buorexHomoruu u pacTeHus

Conep:xanue yueOHOro MarepuaJia

l'[paRTn'{ecmle 3aHATHSA

Pa3BuTHEe OMOTEXHOIOTHIA C UCTIOIB30BAHUEM PACTCHUI, IPUMEHEHHUE TPOYKTOB OMOTEXHOJIOTUU B
KU3HU YeJI0BEKa, MOUCK M aHau3 HHGOpMAINH U3 Pa3TNYHbIX HCTOYHUKOB (HayyHas U y4eOHO-
Hay4Has JTUTeparypa, CPeICTBA MAaCCOBOM HH(OpPMAIIHH, CETh IHTepHET U Apyrue)

Keficel Ha ananmm3 nHGOpPMAIIUK O Pa3BUTUH OMOTEXHOJIOTUH C UCITOJIb30BAHUEM PAaCcTEHUH (110
rpynmnam). 3amura keiica: [IpencrasieHue pe3ynbTaToB pelieHus KeicoB (BHICTYIUIEHHUE C

MpEe3CHTAITUEH )

OK 01
OK 02
OK 04

Tema 5.2.4.
buorexnonoruu B
MPOMBILIEHHOCTH

Conep:xkanue y4eOHOro MaTepuasia

I[IpakTH4yecKkue 3aHATHUSA

Pa3BuTHE POMBIIIICHHON OMOTEXHOJIOIMH U €€ IPUMEHEHNE B )KU3HU YeJIOBEeKa, IOUCK U aHaJIN3
MH(OPMAITUH U3 Pa3IMIHBIX UCTOUYHUKOB (HaydHas M yueOHO-HAay4YHas JUTEPaTypa, CPeACTBa
MaccoBOi MH(pOpMaIuu, cetb IHTepHeT u apyrue)

Keiicbl Ha aHamM3 UHGOPMAIIMK O Pa3BUTHH MIPOMBIIIJIEHHON OMOTEXHOIOTIUH (110 rpyrmam)
3amura keiica: [IpencraBinenue pe3yabTaToB pelIeHUs KeHCOB (BBICTYIUICHHE C pe3eHTaluei)

OK 01
OK 02
OK 04

Tema 5.2.5.
ColunaabHOITUYECKUE
ACIEKTHI OMOTEXHOJIOTHUH

Conep:kanue y4eGHOro MaTepuasia

IIpakTH4eckne 3aHATHSA

JTUYECKHE acTIeKThl Pa3BUTHsI OMOTEXHOJIOTUI 1 IPUMEHEHHE UX B )KU3HU YEJIOBEKa, MOMCK U aHaIu3
MH(OpPMAIIMHU U3 pPa3IMYHbIX HCTOYHUKOB (HayyHas M yueOHO-Hay4yHas JIMTeparypa, CpeicTBa
MaccoBOi MH(pOpMaIuu, ceTb IHTepHeT u Apyrue)

Keiicbl Ha aHanu3 HHGOpMAIK 00 HITUYECKUX acleKTax pa3BUTHsI OMOTEXHOJIOTUH (10 rpyIiam)
3amura keiica: [IpencraBnenue pe3yabTaToB pelIeHUs KEeHCOB (BBICTYIICHHE C MPE3eHTaIeN )

OK 01
OK 02
OK 04

Ocnoenoe cooepocanue

Pa3nen 6. Buojdkoornueckue uccae 0BaHusA

14

Tema 6.1.

Coaep:xkanue y4eOHOro MaTepuaJia
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OK 01
OK 02




OCHOBHEIE METOIEI
OHMODKOJIOTHUECKUX
HcCceq0BaHuI

Jleknuu, TeopeTHuecKoe 00yUeHue

Hayunbrit MmeTos1. MeTobl OM03KOIOrHYECKUX UCCIIEIOBAHUMN: MOJIEBBIE, Ta00OpaToOpHbIE,
DKCIIEPUMEHTAJIbHBIE.

MOHUTOPUHT OKPYXKAIOIICH CPEJIbl: TOKAIBHBIN, pETHOHAIBHBIN 1 TT00aTHHBIN

MeTo/pI TOUCKA, aHAIHU3a U 00pabOTKU MHGOPMAIIMK O TPOEKTE B PA3IMYHBIX HCTOUHHKAX

JlabopaTopHble 3aHATHS

[TocTaHOBKa 11€JH, 32124, BBIIBI)KEHUE TUTIOTE3bI, IPOBEICHNE IKCTICPUMEHTA 110 OTIPEICTICHUIO
ONTUMATBHBIX YCIOBUMN I POCTa U (PU3HOIIOTHYECKONW aKTUBHOCTH JIPOXOKEBBIX KIIETOK. BhisBieHUE
3aKOHOMEPHOCTEH, (POPMYITUPOBAHKE BBIBOJIOB M IPOTHO30B.

JlabopaTopHbie pabOTHI Ha BHIOOP 110 MUHU TPYIIaM:

1. Brusinue Temmeparypbl Ha pocta v (PU3HOIOTHIECKYI0 aKTUBHOCTD JIPOXKIKEBBIX KIICTOK

2. BrusiHue yrineBooB Ha pocta U GU3HOIOTHYECKYIO aKTUBHOCTD JIPOMIKEBBIX KIIETOK

3. CoueranHOE BIUSHUE TEMIIEPATyPhl M YIIICBOIOB Ha pOCTa U (PU3UOJIOTHIECKYIO aKTUBHOCTD
JPOXKKEBBIX KIIETOK

OK 04
OK 07

Tema 6.2.
buoskonornueckun
9KCIIEPUMEHT

Conep:kanue y4eOHOro MaTepuaJia

10

I[IpakTH4yecKue 3aHATHUSA

0O0630p TeM yueOHO-HCCIeI0BaTENIbCKUX MTPOEKTOB. BpIOOp yueOHO-UCCIe10BaTEIbCKOTO
MPOEKTa U3 MpeIoKEeHHbIX. POpMUPOBAaHME KOMAH/IbI TPOEKTA. AJITOPUTM BBIITOJIHEHUS
npoekrta. Kaxaas rpymnmna BIOMpaeT OAUH U3 BAPUAHTOB y4EOHO-UCCIIE0BATENbCKUX
MPOEKTOB:
1. OueHka kauecTBa aTMOC(EPHOTO BO3AyXa
2. OreHKa KauecTBa MOYB METOAOM (PUTOTECTUPOBAHUS
3. OreHKa KauecTBa BOJl HOBEPXHOCTHBIX BOJIOEMOB 110 OPTaHOJIENITUYECKUM U (PU3UKO-
XUMHYECKHM CBOMCTBaM
4. Bnusuaue [TAB Ha pocT 1 pa3BUTHE CEMSIH BBICIIMX PACTEHUIN
5. BinsHue coneBoro 3arpsi3HEHUs Ha pOCT U pa3BUTUE CEMsIH BbICIIMX pacTeHuit [IepBriil aTan
BBIIIOJIHEHUS IIPOCKTA:
O6ocHOBaHUE aKTyalbHOCTH BHIOpAaHHOM TeMbl. BhIsBIeHHE TPOOIEMbI HCCIIET0BAHMS,
dopmynupoBaHue runore3bl. Beibop MeTonoB uccnenoBanus. Beibop Touek otd6opa npod Ha
TeppuTOpuu HccienoBanus. [locranoBka neneit u 3a1au uccienopanus. OnpeneneHue Gopmbl
IPEACTaBIECHUS Pe3yIbTaToB HccieqoBanus. OnpeneneHye TarnoB U COCTaBICHHE TIaHa

HCCICOOBaHUA

23

OK 01
OK 02
OK 04
OK 07




JlaGoparTopHble 3aHATHS

Bropoii 3Tamn BBITOTHEHUS IPOEKTA: MOJrOTOBKA HEOOXOIMMOW TIOCY/IbI M Marepuaia s 2
IKCIIEPUMEHTA, IPOBEACHUE IKCIIEPUMEHTA, TICPUOAMYECKAsl TPOBEPKA TEUSHHsI SKCIIEpUMEHTa/ cOop
MaTepualia B BRIOpaHHBIX TOYKax oTOOpa mpod
TpeTuii oTan BIMOIHEHUS POEKTA: OMyYSHHE MEPBUYHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX, 2
MIPOBECHHUE CTATHCTUYECKOM 00paOOTKU MOTYyYEHHBIX TaHHBIX
HeTBepThlii ATAIl BHITOIHEHHS MTPOEKTA: BBISIBIICHUE 3aKOHOMEPHOCTEH, (pOopMyTMpoBaHUE BEIBOIOB H 2
MPOTHO30B, OLIEHKA Ka4eCTBA MCCIIEyeMOro 00beKTa M0 pe3ybTaraM OMOAKOJIOTHYECKOTO aHAN3a
IpakTuyeckune 3aHATHSA 2
3amuTa npoekta. [Ipeacrapnenue pe3yabTaToB BITOTHEHUS y4eOHO-MCCIEA0BaTENbCKUX IPOEKTOB 5
(BBICTYIIJICHHE C TTPE3EHTAINECH )
IIpomexyTounasi arrectamusi (3K3aMeH) 12
Bcero: 157
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3. YCJOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVINHBI

3.1. Jlas peanau3aiuu NporpaMMsl JIUCUUILJIMHBI JOJKHBI ObITH MPETYCMOTPEHbI
cjeylolIUe crenuaabHble MOMeIleHns:

Kabuner «buonorum», OCHAIIEHHBIA OOOpPYAOBaHHEM: MeOENb, TOCKa, MEJ, HarjsaHbIe
nmocoOus (KOMIUICKTHI y4eOHBIX TaOJIMI, TUTAKAaTOB), TEXHUYECKUMHU CpPEJICTBAaMH OOYYCHHUSI:
KOMITBIOTEP C YCTPOUCTBAMHU BOCIPOU3BEICHUS 3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM ISl MPOBEACHMS 3aHSATHI: MHKPOCKOIIBI,
CEKYHJIOMEp, TOHOMETp, JiabopaTopHas mocyda (MpoOMpKH, MOACTABKU IJisi MPOOUPOK, MHHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISHHBIC IaJIOYKH,
npenapoBalibHbIC UIJIbI, GUIBTPOBaIbHAsA Oymara (caneTKu), CTakaHbl) THIIEPTOHUYECKUN PacTBOP
xjopuaa HaTtpus, 3%-HbI pacTBOp IEPOKCHIA BOJAOPOAA, PAacTBOpP HoJa B MOJMCTOM KalluH,
TIIALEPHUH, KIIYOHH KapTOQeIs, JTUCT 3JI0/IeU KaHAJCKOU, IJI0T PIOMHBI OOBIKHOBEHHOH (PSOWHBI MITH
TOMara), IyK pernyaTblii, pa3BeICHHbBIE B BOJIE IPOKKH);

3.2. UndopmanuonHoe obecneyenune. IlepeyeHb pexkoMeHIyeMbIX Y4eOHBIX H3IAHUIA,
HHTEPHET-PECYPCOB, T0MOJIHUTEILHOM JIUTEPATYPHI

OcHoBHasl TUTEparypa:

1. Aradonosa, 1. b. buonorus. 10 knacc: 6a30BbIi 1 yrryOnEHHBINA ypoBHY : yueOnuk / 1. b.
Aradonona, B. . CuornazoB. — 4-e¢ u3n. — Mocksa : IIpocsemnienue, 2022. — 256 ¢. — ISBN
978-5-09-100206-5. — Tekcr : anextponHsli // Lludpposoii odpazoBarensHbiil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/132202.html (gara obpamenus: 15.08.2023). — Pexum
JOCTYyTIA: ISl aBTOPHU3UP. TIOJIb30BaTEICH

2. buonorusa. 11 xmacc: 0a30BbIi YpOBeHb : Y4eOHUK JUIsl 0O0IIE00pa3oBaTEIbHBIX
opranmzaruit / JI. K. benses, II. M. boponun, I. M. Jlpimmun [u np.] ; mon pemakuument JI. K.
bensiea, I. M. Ipimimuia. — 9-e uzn. — Mocksa : Ipocsemenune, 2022. — 226 ¢. — ISBN 978-5-
09-101669-7. — Tekcr : anextponHsbIii // Ludposoii odbpazosarensHbIi pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/132210.html (mara oOpamenus: 15.08.2023). — Pexum
JOCTYyTIA: JIJISl aBTOPHU3UP. TOJIb30BaTeICH

3. buonorus : y4eOHHK W TPAKTHKyM Ui CPEAHEro MpodecCHOHANIbHOrO 0oOpa3oBaHwus /

B. H. Slperun [u np.] ; mon pemakumerr B. H. Sperura. — 2-¢ m3n. — Mocksa @ M3narenscTBo
FOpaiit, 2023. — 378 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-09603-3. —
Texkct :  omektponubii  //  OOpazoBarenbHas — 1uarpopma  FOpaiit  [caiiT]. ——

URL: https://urait.ru/bcode/511618 (nara oopamienus: 22.08.2023).

4. OOyxos, /JI.K. buonorusa: «imeTku u TKaHW : YydyeOHOe TMoOcoOue Il CpEeaHEro
npodeccuonansHoro obpasosanus / J[. K. O6yxos, B. H. KupunenkoBa. — 3-e u3a., nepepad. u
nor. — Mocksa : U3znarensctBo HOpaiit, 2023. — 358 ¢. — (IIpodeccuonansnoe oOpazoBaHue). —
ISBN 978-5-534-07499-4. — TekcT : anekrponHblit / ObpazoBarensHas miardopma FOpaiiT [caiit].
— URL.: https://urait.ru/bcode/516336 (mara obpamenus: 22.08.2023).

5. Epemuenko, O.3. buonorus: ydenwe o Ouocdepe : ydeOHOe mocoOue s CpeIHEero

npodeccnoHaibHOro obpaszosanus / O. 3. Epemuenko. — 3-¢ wm3n., mepepad. u jon. — Mocksa :
WznarensctBo HOpaiit, 2023. — 236 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
10183-6. — Tekcr : omekrpoHHbli // OOpasoBarenpHas Tutatdopma IOpaiit [caiit]. —

URL: https://urait.ru/bcode/516507 (mara obpamenus: 22.08.2023).

JlonoJHUTENbHAs JITeparypa:

1. CuBornazos, B. U. buonorus. O0uias 6uomnorus. 10 knacc: 6a30Bbli ypOBEHb : yUEOHUK /
B. 1. CuBornasos, U. b. Aradonosa, E. T. 3axapoBa. — 11-e uzn. — Mocksa : [Ipocsemenue, 2022.
— 256 ¢. — ISBN 978-5-09-101674-1. — Texkct : snexktpoHHbIA // [{udpoBoit 00pazoBaTeIbHBIM
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/132216.html (nara oGpameHnus:
15.08.2023). — Pexwum gocTyrma: Ijist aBTOPU3HUP. MMOJIb30BaTeIei
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2. Jlanumkas, T. B. buonorus. TecTsl : yueOHOE OCOOME AMist cpeHero mpodeccuoHanbHOTO

obpazoBanmsi/  T. B. Jlanunikas. — MockBa:  UMsmarenbctBo  FOpaitr, 2023.— 40c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : 3neKTpoHHBIN //
OOpasoBarenbHas miatrdopma HOpait [caiit]. — URL: https://urait.ru/bcode/519715 (nara

obpamienusi: 22.08.2023).

3. CmupaoBa, M. C. EcrectBo3Hanue: reorpadus, OMOJIOTHS, IKOJIOTHUA : yueOHOE Mmocooue
Uit cpeaHero  mpodeccruonansHoro  obpazoBanus/ M. C. CmuproBa, T. M. CMmupHoOBa,
M. B. Boponenko. — 2-¢ wu3za., mepepad. m mom. — Mocksa : MzmarensctBo Opaiit, 2023. —
284 c.— (IlpodeccuonanpHoe oOpazoanme). — ISBN 978-5-534-16618-7. —  Tekcr
AIIEKTPOHHBIN // OO6pazoBarenbHast iargopma Opaiit [caliT]. —
URL.: https://urait.ru/bcode/531383 (nara odparienus: 22.08.2023).

WutepueT-pecypchl

www.sbio.info (Bcst 6uonorusi. CoBpeMeHHasi OHMOJIOTHsI, CTaThU, HOBOCTH, OMOIHOTEKA).

2. www.window.edu.ru (ExuHoe okHO mocTymna K 0Opa3oBaTelbHBIM pecypcam MHTepHera 1o
Ouosorum).

www.5ballov.ru/test (TecT 1151 aOUTYypUEHTOB O BCEMY HIKOJIBHOMY Kypcy OHOIOTHH).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHHKAIIMOHHBIC BUKTOPUHBI 110 OMOJOTHH —
9KOJIOTHHU Ha cepBepe BopoHeKcKoro yHuBepcHUTeTa).

5. www.biology.ru (buonorust B OtkpbeiToM Kosemxe. CalT COAEpPKUT ANEKTPOHHBIA YUeOHHUK
no 6uonoruu, On-line TecTsl).

6. www.informika.ru (OneKTpOHHBIN y9eOHUK, OONBIION CITUCOK HHTEPHET-PECYPCOB).

7. www.nrc.edu.ru (buomormueckas kapTHHa WMupa. Pa3men KoMIbIOTEpHOro ydeOHUKa,
pa3zpaboTaHHOro B MOCKOBCKOM IrOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www.nature.ok.ru (Penkue u mcyesaronie >KMBOTHbIE Poccu — MpOEKT DKOJIOTHYECKOTO
nentpa MI'Y um. M.B.Jlomonocoga).

9. www.kozlenkoa.narod.ru ([l Tex, KTO y4uTcst caM M y4UT APYTUX; OYHO M JUCTAHIMOHHO,
OHOJIOTUH, XUMUH, IPYTUM IIPEIMETaM).

10. www.schoolcity.by (buonorus B Bonpocax u oTBeTax).

11. www.bril2002.narod.ru (buonorus mis mkonbHuKOB. KpaTkas, KOMIakTHasi, HO JOCTaTOYHO
noapoOHass uH(opmMarus no pasgenam: «OOmas Ouonorus», «boraHukay, «300JI0THI,
«Yenoseky).

12.

3.3. MeTronnyeckoe obecrneyenne 00pa3oBaTeJbHOr0 mpomecca /I  00y4eHUsl
UHBAJHAOB U JIUI C OTPAHUYEHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBusi OpraHu3alid W COJACp)KaHHE OOYYeHHsST W KOHTPOJIS 3HAHWH WHBAIUAOB U
oOyyaromuxcst ¢ OB3 mo aucuuiuimae «buonorus» onpenenstorcs NporpaMMol TUCLMILIMHBI,
aIalITUPOBAHHOM MTPH HEOOXOAUMOCTH JIJIsl 00OYUEHUS YKa3aHHBIX 00YyJaroIIIXCsl.

Opranuzanus oOyueHusl, TeKyIleld U MPOMEXYTOYHOIN aTTecTalluy CTYJCHTOB-UHBAIUAOB U
crynentoB ¢ OB3 ocymecTBiasieTcss ¢ y4eToM OCOOCHHOCTEW MCHXO(PU3UYECKOTO Ppa3BUTHA,
WH/IMBUYaJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBbS TAaKUX 00yUYaArOIIHUXCS.

Hcxons u3 mcuxo(m3nIecKoro pa3BUTHS W COCTOSIHHS 3/I0POBBSI CTYACHTOB-HHBAIHIIOB H
cryaenToB ¢ OB3, opraHusyioTcss 3aHATHS COBMECTHO C JPYTUMH OOYYalOIUMHCS B OOIIMX
TpyMNIax, WCIHOJb3ys CONUAIBHO-aKTUBHBIE W pe(IIEKCHBHBIE METOABl OOYYCHHs CO3JIaHUS
KOM(OPTHOTO MCHUXOJOIMYECKOr0 KJIMMaTa B CTYAEHYECKOH TpyIIe WM, NMPH COOTBETCTBYIOIIEM
3asBIICHMH TaKoro oOOydYaromierocsi, 10 WHAMBHIYaJIbHOH TpOTpaMMe, KOTOpas SIBIISETCS
MOIUGHUIMPOBAHHBIM BApHAHTOM OCHOBHOM pabouel mporpammbl JucHMIUIMHBEL [Ipu  3TOoM
CoJiepKaHWe MPOTPaMMBI JUCIUIUIMHBI HE W3MeHseTcs. VI3MeHSIoTcs, Kak MpaBmiio, (HopMer
00y4eHHsI U KOHTPOJISI 3HaHUH, 00pa30BaTesIbHbIE TEXHOJIOTHH U IUAAKTHYECKHE MaTepHAIbL.

OOyueHne CTyIEHTOB-WHBAIUIOB M cTyaeHTOB ¢ OB3 Takke MOXET OCYIIECTBIATHCA
WHIWBUYAIbHO W/WIH C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHA.

=

w
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JlucTaHIIMOHHOE 00ydYeHHe 00ecTieunBaeT BO3MOKHOCTh KOMMYHHUKAIIUH C TIPENoaBaTeieM,
a TaKke C JpYyruMH OO0y4yaeMbIMU TIOCPEJICTBOM BEeOWHApOB (HAIpHUMEp, C HCIOIh30BAaHUEM
nporpaMmmMbel Z00M), YTO CIOCOOCTBYET CIUIOYEHHIO TPYIIIBI, HAMpaBisAeT ydyeOHYIO0 Tpymnmy Ha
COBMECTHYIO paboTy, 00CYKJIeHHE, TPUHATHE IPYIIIOBOTO PEIICHUSI.

B ydeOHOM mporiecce sl TOBBINICHUS YPOBHS BOCHPHATHS W IepepaboTKu ydeOHOM
uH(GOpMAIIUK CTYACHTOB-UHBAIUIOB U CTyAeHTOB ¢ OB3 mNpHUMEHSIOTCS MYyJIbTHUMEIUNHBIC |
CHCIMATM3UPOBAHHBIC TEXHUYECKHE CpEACTBAa MpHUeMa-Tlieperayn y4eOHOH uH(opManuu B
JMOCTYMHBIX (QopMax s CTYASHTOB C pAa3JIMYHBIMA HApYIICHUSIMH, OOECIEYMBACTCS BBITYCK
QIbTEPHATUBHBIX  (OPMATOB  TEUATHBIX  MaTepUAIOB  (KPYMHBIA  MPUQPT),  AIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYpPCOB B (hopMax, alalTHPOBAHHBIX K OTPAHUYCHUSM 370POBbsl 00yJarOIINXCS,
HAJIMYUE HEOOXOMMOT0 MaTePUAITBHO-TEXHUYECKOTO OCHAIIICHHSI.

[TonGop u pazpaboTka y4eOHBIX MAaTEPUATIOB MTPOU3BOIUTCS MPENOJABATEIEM C YUETOM TOTO,
YTOOBI CTYJIEHTHI C HAPYIICHUSMHU CIIyXa MONydald WH(OPMALUIO BU3yalbHO, C HapYIICHUSIMHU
3peHHS — ayTUAbHO (HAIPUMeEp, C UCII0JIb30BaHHEM IIPOTPaMM-CHHTE3aTOPOB PEUN).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOPbIX Mpedyiom om CmyOeHmos
8bINOIHEHUS ONPEOeNeHHbIX Cheyuuyeckux Oeticmeutl U npeocmasiauwux coboi npobdiemy uiu
oeticmeue, HeGbINOIHUMOE OJisl CMYOEeHMO8, UCNbIMbIBAIOWUX MPYOHOCIU C NEpedBUNCeHUeM UTU
peuvto, obs3anvl 6 PIIJ] yuecmv smu ocobenHocmu u npeonazamv CMYyOeHMAM-UHBAIUOAM U
cmyoenmam ¢ OB3 anbmepnamusnvie memoOobvl 3aKpensieHus u3yiaemo2o Mmamepuaid.

Jlisi OCYIECTBIICGHUST TPOILEAYpP TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH W TPOMEKYTOUHOU
aTTecTaluu o0ydarommxcs UHBATHAOB U Tull ¢ OB3 (QOHI OLEHOYHBIX CPEICTB IO JUCIUILINHE,
MIO3BOJISIOIINN OIEHHUTH JIOCTHKCHHE MMM PE3YJIbTaTOB OOYYCHHS U YPOBCHb C(HOPMHUPOBAHHOCTHU
KOMIICTCHIIMH, MPEIyCMOTPCHHBIX YYEOHBIM IUTAHOM H pabodeid MporpaMMoOil JHCIUTUIHHEI,
aIalITUPYETCs 11 00YyUaIONIMXCS MHBAJIUIOB U JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBBS C
Y4ETOM HMHIUBHUAYATBHBIX MCHUXO(PHU3HOIOTUIECKUX OCOOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMITBIOTEpE, B (hopMe TeCTUpOBaHMs | T.I1.). [Ipy HEOOXOAMMOCTH OOydYarOIIMMCS
MIPEIOCTABIISICTCS JIOMOJHUTEIIBHOE BPEeMsI JUIS ITOJATOTOBKY OTBETA IPH TPOXO0KICHUU aTTeCTAIUH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KoHTponb M oOueHKa pe3yabTaToB OCBOEHHUS 001Ie00pa30BaTelbHON JUCLUILIMHEIL
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHaAIBbHBIX KOMIETEHLUH 110 pa3jiesiaM U TeMaM COJIep KaHusl ydeOHOro MaTepHala.

Oo0masn
KOMIIEeTeHIIUA

Paznen/Tema

Tun oueHOYHbIX MePONPUATH I

Pasznea 1. KileTka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS

CAUMHHUIIA )KUBOI'O

Konrponbnas pabora
«MoOneKyIsIpHbII yPOBEHb
OpraHu3alH JKUBOTO»

OK 02

XapaKTEePUCTUKA KUZHU

buonorus kak Hayka. O61mas

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOOB MUKPOCKOIIMPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tabauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3aroTHeHUEe CPABHUTEIHLHOM TAOIUIIBI
CXOJICTBA M PA3JINYMiA )KHBOTO U HE
KUBOT'O

OK 01
OK 02
OK 04

OpraHu3anus KJICTOK

CtpyKkTypHO-(hYHKIHOHATBHAS

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JCKIIUU

Pa3paboTka MeHTanbHON KapThl MO
KJIacCH(PUKALUH KJIETOK U UX CTPOCHUIO
Ha MPO- ¥ YYKAPHOTHUECKUX U TI0
[[apCTBaM B MUHH TPYIIIax
BrimonHenue u 3ammra 1a00paTopHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE
BKITIOYEHUS (Kpaxmai, KapOTHHOU/IBI,
XJIOPOIIIACTHI, XPOMOIIIACTHI)»
[TpakTudeckoe 3anstue. [IpencraBneHue
YCTHBIX COOOIIEHUH ¢ pe3eHTalneH,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB, PEKOMEHJOBAaHHBIX
Ipero/iaBaTeIeM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATILHBIE
(bakTOpBl HACTIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3paboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
MOCJIEN0BATEIbHOCTH HYKIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
H3MEHEHMS OCIeI0BaTEILHOCTH
HykneotunoB JIHK

OK 02

OOMEH BELIECTB U

IIPEBPAILICHUE JHEPTUH B KIIETKE

OpOHTAIBHBIN ONIPOC

3anoHeHne CPaBHUTETHLHON TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMeHa
BEIIECTB

OK 02
OK 04

Muro3. Meiio3

JKU3HEHHEBINA IIUKIT KIETKH.

OOcyxeHne TT0 BOIPOcaM JEKINU
PazpaboTka JIeHTbI BpeMEeHU
’KM3HEHHOTO IIMKJIa

28




Pasznea 2. Ctpoenue U GQyHKIIUM OPraHU3Ma

KontponbHas padota “CtpoeHue u
¢byHkunu opranuzma’

OK 02 Ctpoenue opranuzMa
OK 04

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHeil, OpraHoB ¥ CHCTEM OPraHOB
OpraHu3MoOB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPaTKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02 ®opMbl pa3MHOKEHUS
OpraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anosHeHrne TaOIHIIbI ¢ KPAaTKOU
XapaKTepUCTHKOW U TipuMepamu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02 OHTOreHe3 pacTeHuM, ;KUBOTHBIX

OK 04 U YeIoBeKa

Pa3paboTka 1eHTBI BpEMEHHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZEJIBHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa IO MUKPOIpyIam
Tect/onpoc

CocraBiieHne )XKM3HEHHBIX [IUKJIOB
pacTeHu# 1o otaenam (MOXOBUIHBIC,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBUIHBIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH HAcJe10BaHuUs

OK 04

PazpaboTtka rioccapus
OpoHTANIBHBIN 0Ipoc

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHme
BCPOATHOCTU BOSHUKHOBCHUA
HACJIEICTBEHHBIX MPU3HAKOB MIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3UPYIOIIEM CKPEIINBAHHH,
COCTABJICHUEC I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUS

OK 01 CreruieHHOe HaclIeJOBaHUE

OK 02 IIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3anad Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CICIUICHHOM HaCJIeJOBaHHH,
COCTaBJICHHE TEHOTHUITMUECCKUX CXEM
CKpEIIBaHUS

OK 01 3aKOHOMEPHOCTH U3MEHUNBOCTH

OK 02
OK 04

Tecr.

Pemenue 3agad Ha onpeneneHne Tuna
MYyTalHH IIPU niepeaade
HACJICACTBECHHBIX HpI/ISHaKOB,
COCTaBJICHHE TEHOTHITHUECKUX CXEM
CKpEIIBaHUS

Pasznen 3. Teopusi 3BoJIIOLIMHA

KonTponbhas pabota “Teopernyeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02 Hcropust 3BOIIOLIMOHHOIO
OK 04 yueHus. MUKpPOIBOTIOLMS

OpPOHTAIBHBIN ONIPOC

PaspaboTka rioccapust TEpMHUHOB
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Pa3paboTka 1eHTHI BpeMEHU pa3BUTHUS
ABOJIIOLIMOHHOTO yYEHUS

OK 02 Makpo3Botronusi. OuenuBaemasi TUCKYCCHS:
OK 04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apIYMEHTOB,
JKU3HU Ha 3emiie OMOJIOrMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII
Pa3paboTtka neHThl BpeMeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — @poHTaIBHBIN OIIPOC

OK 04 AQHTPOIIOTEHE3 PazpaboTka IeHTbI BpeMEHU

MMPOUCXOKIACHUS YCTIOBCKA

Pasznea 4. Dxomorus

OK 01 Dkonorudeckue HakTopsl U TecT mo skoorHYecKkuM GakTopam 1

OK 02 cpenbl KU3HU CpenaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomynsius, cooOriecTna, CocraBneHue cxemM KpyroBopora

OK 02 HKOCUCTEMBbI BELIECTB, UCIIOJIb3Ysl MaTEpUaIbl

OK 07 JIEKIIUU
Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJ]aHHi 110 MePEeHOCY
BELIECTBA U SHEPTUU B IKOCHCTEMAX C
cocTaBJIeHUE TPOPUUECKUX Lienei u
UpaMuJT OMOMacChl U SHEPTUU

OK 01 buocdepa - rmodbanbHas OuenuBaemas IUCKyccus

OK 02 HKOJIOTMYECKasi CUCTEMA Tecr

OK 07

OK 01 BinsHMe aHTPONOTreHHBIX Tect

OK 02 dakTopoB Ha 6uochepy [TpakTuueckas padota “OTX0/bI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 BinusiHue conuaibHO- OueHuBaemasi JUCKYCCHUS

OK 04 HKOJIOTMYECKUX (PaKTOPOB HA Brinonnenue nabopatopHoii paboThl Ha

OK 07 3JI0pPOBbE YETIOBEKA BBIOOP:

"YMcTBeHHas pabOTOCTIOCOOHOCTD",
"Bnusinue abnoTrueckux GpakTopoB HA
4yeoBeKa (HU3KUE U BHICOKHE
TeMIeparypsl)"

Pa3nea 5. buoJsiorusi B ;Ku3Hu

3amuTa Ke¥ca: NpeJCcTaBIeHNe
pPE3yJbTATOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALIUEN )

OK 01
OK 02
OK 04

BbroTtexHonornu B ;KU3HA
Kaxxaoro

BrinmonHenue keiica Ha aHaU3
uH(OPMAIIUU O HAYYHBIX JOCTHUKECHHSIX
B 00J1aCTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOU HWHXXCHCPUHU, ITUIICBBIX
OMOTEXHOJIOTHH (110 Tpymam),
MIPEACTABIIEHUE PE3YILTATOB PELICHUS

30




KEHCOB

OK 01 [TpombinenHast OuorexHosorust |BreimonHeHue keiica Ha aHaIN3
OK 02 nH(popMaIuu 0 pa3BUTUU
OK 04 IIPOMBIIIJIEHHON OMOTEXHOJIOTHUH (110

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
peLIEHHUs KEWCOB

OK 01 CounanbHO-3THYECKHUE aclieKThl | BblnonHeHune kelica Ha aHAIN3
OK 02 OMOTEXHOJIOTHI nHpopMaIuu 06 STUYECKUX acCIeKTax
OK 04 pa3BUTHSA OMOTEXHOJIOTHH (110

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
peLIEHHUs KEWCOB

OK 01 buorexuonorun u texuuueckue |BrpImosiHeHue keiica Ha aHaIn3
OK 02 CUCTEMBbI uH(pOpMaLUU O pa3BUTHUS
OK 04 OMOTEXHOJIOTHI C IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (110 Ipymimam),
IPEeJCTaBICHNUE PE3yJIbTATOB PELICHUs
KEHCOB

OO0muMe KPpUTEPUH OLIEHKH Pe3yJIbTAaTOB OCBOCHHUS y4eOHOM AUCHUIITIHHBI

HopMmbl OLleHKM 3HaHUH MpeInoaraT yuéT HHIAMBUAYAIbHBIX OCOOEHHOCTEH CTY/IEHTOB,
T epeHIIMPOBAHHBIA  MOAX0J K OOY4YeHWIO, MpPOBEpKE 3HAHWW, YMEHHWH, YypPOBHS
(dbopMHpOBaHUS KOMIETEHIMI. B yCTHBIX M NMCbMEHHBIX OTBETaX CTYJEHTOB Ha IMPAKTUYECKUX
(ceMUHApCKUX) 3aHATUAX, B COOOMICHHUSIX M JIOKIAIax, 3cCe M APYrux (Gopmax ayTuTOpPHOH U
CaMOCTOSITENIbHOW paboThl, a TaK)Ke B TEKYIIUX KOHTPOJIbHBIX padoTax y4HTHIBAIOTCS: INIyOHHA
3HaHWM, BIIaJIcHNEe HEOOXOAUMBIMU YMEHUSIMU (B 00bEME MPOTrpaMMbl), TOTHYHOCTH U3JI0KEHUS
MaTepuiia, BKJItoyasi 000011eH s, BEIBOIbI, COOIIOAEHNE HOPM JINTEPATypPHOH peyH.

OneHKY «OTJIMYHO)» 3aCIyXUBAeT CTYJIEHT, TBEPAO 3HAIOLIUI MPOrpaMMHBIN MaTepual,
CUCTEMHO M TpPaMOTHO H3JaralouMidi ero, JAEMOHCTPUPYIOUIMH HEOoOXOAUMBIH ypOBEHBb
KOMIIETEHIINH, Y€TKHE, CKaThble OTBETHI Ha JOMOJHUTEIbHBIE BOIIPOCHI, CBOOOJHO BIIAACIOIINN
HNOHSATHIHBIM anmnapaToM.

O1eHKy «X0polI0» 3acCily’)KMBaeT CTYJIEHT, IPOSBUBIIUHN MOJHOE 3HAHHE MPOrPaMMHOTO
MarepHaia, 1eMOHCTPUPYIOUIHH COPMHUPOBAHHBIE HA TOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
yKa3aHHbIE B IIPOrpaMMe€ KOMIIETEHLMH, JOMYCKAIOMUN HENPUHIUIHAIbHbIE HETOUHOCTH IPU
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

O1eHKy «yA0BJIETBOPUTEIbHO» 3aCITYKUBACT CTYJIEHT, OOHAPYXUBIIMA 3HAHUS TOJIBKO
OCHOBHOI'O MaTepualia, HO He YCBOMBLIMH JIeTalli, JAOMYCKAIOMIMUNA OMMOKK MPUHIUIHAIBLHOTO
XapakTepa, JIEMOHCTPUPYIOUIMI HE OO0 KOHLA CQHOPMUPOBAHHbIE KOMIIETEHLUH, YMEHUs
CUCTEMATHU3UPOBATh MaTepHall U JA€JIaTh BbIBOBI.

OneHKy «HeyI0BJIeTBOPHUTEJbHO» 3aclly’)KUBA€T CTYICHT, HE YCBOMBIIMA OCHOBHOTO
COJepKaHMs Marepuana, He YMEIOIUH CHUCTeMaTU3UpOBaTh WHQPOpPMALMIO, JeNaTh
HEoOXOauMBbIE  BBIBOABI, YETKO M TPaMOTHO OTBeYaTh Ha  3aJaHHbIE  BOIPOCHI,
JIEMOHCTPHUPYIOIIUI HU3KUI YPOBEHb OBIIAICHUS HEOOXOIUMBIMU KOMITETEHIIUSMH.

OnenuBaHue CTyIeHTA HA JK3aMeHe 10 y4eOHOH TUCHHUIINHE
OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWJ
IIPOrpaMMHBIN MaTepHas, UCYEPIIBIBAIOLIE, OCIEA0BATEIBHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHUIO C MPAKTUKOW, CBOOOJHO CIpaBIseTCs € 3ajadamu,
BOIIPOCAMM U JIPYTMMH BHJaMU TNPUMEHEHUS 3HAHWM, HE 3aTpyJHSETCS C OTBETOM IIpU
BUJOU3MEHEHUN 3aJaHMi, MpPaBUIbHO OOOCHOBBIBACT MPHUHATOE pELIEHHE, BIAJCET
Pa3HOCTOPOHHUMU HAaBBIKAMM U IPUEMAMU BBINOJIHEHMSI IPAKTUYECKUX 3a]1a4.
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OrneHka «X0pomIo» BHICTABIIETCS CTYAEHTY, €CJIM OH TBEPO 3HAET MaTepHall, IPaMOTHO
U II0 CYLIECTBY M3JIaraeT €ro, He JOIYCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC,
IIPaBUJIILHO IPUMEHSET TCOPETUYECKUE IOJOKEHHUs NPU PEIICHUM IPAKTUYECKUX BOIPOCOB U
3ajiay, BJIaieeT HEOOXOJMMbIMH HAaBbIKAMU U MPUEMAaMU UX BBIIIOJHEHHUS.

OneHka «yA0BJIETBOPUTEIBbHO» BbICTABIISETCS CTYACHTY, €CIIM OH UMEET 3HAaHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWJI €ro JeTalel, JOIYyCKAaeT HETOYHOCTH, HENOCTaTOYHO
NpaBUIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOIMYECKOH IOCIEIOBATEIBbHOCTH B HU3JI0KECHUU
IPOrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPyIHEHUS IIPU BBINOJIHEHUH NPAKTUYECKUX padoT.

OneHka «HeyI0BJEeTBOPHUTEIbHO» BBICTABISETCS CTYACHTY, KOTOpBIM HE 3HAeT
3HAYUTENBHOM YacTH MPOrpaMMHOIO MarTepuaia, JOINYyCKAaeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJIbIIMMHU 3aTPyJHEHHUSIMHU BBINOJHSET MpakTHyeckue padorel. Kak mpaswuio,
OLICHKA «HEYIOBIETBOPUTEIBHO» CTaBUTCS CTYIEHTaM, KOTOpPbIE HE MOTYT IPOJIOJIKUTH
oOyuyeHne 06e3 TOTOHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH IUCIUIITHHE.

IlepeueHb BONpPOCOB il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
no o61meodpazoBareibHOM JUCHMILUIUHE «bBuosorns»:

1. buonorus kak Hayka, CBsI3b OMOJIOTMH C JIPYTMMH HayKaMu: OHMOXUMHUS, OHO(DU3HKa,
OMOHMKa, TeHOTeoTpadus

2. Ponb 1 MecTo 61OJI0THH B OPMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA.

3. OOmiasi xapakTepHCTHKa >KM3HU, CBOWCTBA JKHUBBIX CHCTeM. XHMHYCCKUH COCTaB
KJIETOK.

4. Knerounas teopus (T. l1IBann, M. Ulneiinen, P. Bupxos).

5. OcCHOBHBIE TIOJOKEHHUSI COBPEMEHHOM KJIETOYHOW TeOopuu. THMbl KIETOYHOU
OpraHMu3alMK: TPOKAPUOTUYECKUN U SYKAPUOTUUECKUI.

6. OIHOKJIETOYHBIE M MHOTOKJIETOYHbIE OpraHu3mbl. CTpoeHHE ITPOKAPUOTHUYECKOU
KJIETKH.

7. CtpoeHue »sykapuoTtuueckoil kneTku. Hexierounsle (opMbl XKU3HH (BUPYCHI,
OakTepuodaru).

8. Xpomocomuas teopust T. Moprana. CTpoeHne XpoMocoM.

9. XpoMocomMHBIIi HA0Op KIJIETOK, TOMOJOTHYHBIE M HETOMOJIOTHUYHBIE XPOMOCOMBI,
TarIONIHBIN U JUTIONIHBIN Habop.

10. Hykneunossie kucinotsl: JJHK, PHK HaxoxaeHne B KiIeTke, UX CTpOeHHUE U (PYHKITUH.
11. MarpuuHble mpolecchl B KIETKe: peIuIMKanus, OHocuHTe3 Oenka, penaparus.
I'eneTnyeckuii KOx U €ro CBOMCTBA.

12. TlonsiTue MeTaboIM3M. ACCUMIIIALIUS U JUCCUMIIIALIUS — JBE CTOPOHBI META00IM3MA.
13. Tunsl oOMeHa BelecTB: aBTOTPOPHBIN U TeTepOTPODHBIN, a3POOHBINA U aHAIPOOHBIH.
[Tnactuueckuit ooMeH. @oTocuHTE3. XEMOCHHTES.

14. KneTouHbli UK, €r0 IEPUOIBI.

15. Murto3, ero cTaguu ¥ MPOUCXOIAIINE ITPOLIECCHI.

16. Meiio3 wm ero cramuu. IloBeneHme XpomocoM B Meio3e. KpoccuHrosep.
buonornueckuii cMbICI Me03a.

17. MHOroKI€eTOYHBIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB W CHCTEMBI OPraHoOB B
MHOTOKJIETOYHOM OpTaHHU3ME.

18. T'omeocTa3 opranu3Ma 1 €ro noJAepKaHue B MPOLECCE KUZHEAECATETbHOCTH.

19. ®opmbl pa3MHOXKEHUS OPraHU3MOB. becronoe 1 MonoBoe pa3MHOKEHHE.

20. Bugsl 6ecrionoro pasmHoxenus. [lonoBoe pasMHoxeHuUE.

21. T'amerorene3 y *xuBOTHbIX. Criepmarorene3 u ooreHes. CTpoeHUE MOJIOBBIX KJIETOK.
OrtonoTBOpEHHUE.

22. uauBUyaabHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €T0 CTaIUH.

23. TlocTamOpuoHansHbIil iepuoa. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHSA Y KUBOTHBIX
U YeJI0oBeKa.
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24. Tlpsmoe u HempsiMoe pa3BuTHe. buonormyeckoe crapeHue u cmeptb. OHTOreHes3
pacTeHui.

25. OCHOBHbIE NOHSATHUSI T'€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHUSl ramer. 3akoHbl I.
Menpenst (MOHOTHOPUTHOE U OTUTUOPUIHOE CKpelrBaHue). BzanMoneicTBre reHoB.
26. Iepsrie 3Bomrormonnbie konnenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomtonronHas
teopus Y. JlapeuHa. CuUHTETHYECKAsA TEOPHSI SBOIIOLMH U €€ OCHOBHBIE MOJIOKEHHUS.

27. Muxkpossomonus. [lomymsiiust kak 3JieMeHTapHas eAMHUIA 3BOMIONUHU. [ eHeTnyeckue
OCHOBBI 3BOJIIOINH. DIIeMEHTapHbIe (PAKTOPHI IBOJIOLUU.

28. MakposBomonus. PopMbl 1 OCHOBHbBIE HAIIPABJICHHUS MAKPOIBOJIIOIUH.

29. AHtTponosoruss — Hayka O yesnoBeke. CHCTeMaTH4ecKoe IOJO0KEHUE YeJIOBEKa.
CXoncTBO M OTIAMYMS 4YeJIOBEKa C KUBOTHbIMH. (OCHOBHBIE CTaJMM AHTPONOrEHE3a.
DBOJIIOLHS COBPEMEHHOIO YEJIOBEKA.

30. YenoBeueckue pachl U UX €IUHCTBO. Bpems u myTu pacceneHus 4yenoBeKa 1o IIaHeTe.
[IpucnocobaeHHOCTD YeoBeKa K pa3HbIM YCIOBHSIM CPEIbI.
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