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1. OBIIAS XAPAKTEPUCTHUKA PABOYEWM IIPOTPAMMBI YYEBHOH
JUCHUIIJIMHBI «OI1b.11 Buoaorus»

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbI:

OOmeobpa3oBarenbHas  aucuuiuinHa — «buonorus» — ABnsercs  00s3aTeNbHON  YacTbIO
o0mreobpazoBareslbHOr0 IHKIa oOpazoBatenbHOM nporpammbl CIIO B coorBerctBHM ¢ PI'OC 10
cneuuanbHocTd 38.02.06 dunancel, 38.02.01 DxoHOMHUKA U OyXTanTepCKUil yueT (110 OTpacisim)

1.2 IIe.m: H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1. Heau AMCUMNIMHBI

Copep:xanne mporpamMmmbl 00111e00pazoBaTeIbHON TUCHUIUIMHEI «TH(pOpMaTHKay HallpaBIeHO Ha
JOCTIKEHHUE CIEeTYIONNX esei

- copMupoOBaTH MOHUMAHUE CTPOEHUS, MHOT000pa3us U 0COOEHHOCTEH KHUBBIX CUCTEM PAa3HOTO
YPOBHSI OpraHu3aliy, 3aKOHOMEPHOCTEW NPOTEKaHUsi OUOJOTHYECKUX TMPOIECCOB U SIBICHUU B
OKpY>Kalollle CpeAe, UEJOCTHOM HayyHOM KapTHHBI MHpPa, B3aMMOCBSI3M W B3aMMO3aBUCHMOCTH
CCTCCTBCHHBIX HAYK;

- Pa3sBUTb YMCHHA OHNPCACIATH KUBBIC O6’B€KTI>I B IIpUupoac; MNpOBOAWUTH HaGHIOIIeHI/Iﬂ 3a
9KOCUCTEMaMHU [IJIsl BBISBJICHHSI €CTECTBEHHBIX M AHTPOIOICHHBIX H3MEHEHHWI, MHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH,

- cpopMUpOBaTh HABBIKM MPOBEIEHUS MPOCTEHIINX OHOJOTHYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEeIOBaHMM ¢ cOOII0IeHIEM MPpaBuil 0€30IacHOro oOpaiieHus ¢ 00beKTaMu U 000pyA0BaHUEM;

- Pa3BUTb YMCHHA HCIIOJb30BATb I/IH(i)OpMaIII/IIO OHMOJIOTMYECKOTO XapaKTepa H3 PaA3IMIHBIX
HUCTOYHHKOB,

- chopMupoBaTh YMEHHUS IPOTHO3UPOBATH TOCIECTBUSI CBOEH JCSITEIHHOCTH MO OTHOIICHUIO K
OKpY>Karolen cpeze, COOCTBEHHOMY 370pOBbIO; 0OOCHOBBIBATh M COOJIOATh MEPhI MPOGUITAKTUKI
3a00JIeBaHUH.

- copMupoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTHKEHUN OHOJOTMUECKOW HAYKW W TEXHOJOTUHA B
MPAKTUYECKOW JAESITeTbHOCTH YETIOBEeKa, Pa3BUTUU COBPEMEHHBIX MEIWIMWHCKUX TEXHOJIOTHUH H
arpoOMOTEXHOJIOTHl.

1.2.2 Tlnanupyemble pe3yJbTaThl OCBOEHHsI 00IIEO0pPa30BATEJBHOH JUCHUIUIMHBI B
cootBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pamkax mnporpamMmbl JAMCHUIIIMHBL OOYYAIOUIMMHCS OCBaMBAIOTCS UCHUIUIMHAPHBIC
pe3yibpTaThl  06a30BOTO ypoBHS B cooTBercTBUM ¢ TpeboBanusimu DI'OC cpemnero oOimero
obOpazoBanus. Oco0oe 3HaYeHHE NUCIUIUIMHA HMEET Mpu (HOPMHUPOBAHUH U PA3BUTHUU OOIIUX

KOMIIETEHIINH.



PesynbTarsl ocBoeHus 001eodpazoBaTenbHON AucHUIUIHHBL B cOOTBETCTBHH ¢ PI'OC CIIO u Ha ocaoBe ®I'OC COO

Konu
HalMEHOBaHUE
bopMHupyeMbIX
KOMITIETCHITUHN

HnaHpreMHe PE3YyabTaThl OCBOCHUA TUCHUIITIMHBI

OO0mue

Z[I/ICHI/IHJ'II/IHapHLIe

OK 01. Beibupats
CIOCOOBI perieHus
3a1a4
npoeCCUOHATILHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu Tpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpPYIdy, OCO3HaHHE I[CHHOCTH MAacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JIEATEIILHOCTH TEXHOJOTHYECKOU U
COILMAILHOW HAMpPaBICHHOCTH, CIIOCOOHOCTh HHUIIMHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UHTEpeC K pasnu4HbiM cdepaMm mpodeccHoHaTbHON

JIEITEILHOCTH,

OBnazneHre yHHUBEPCAIbHBIMU Y4eOHBIMH IO3HABATEIbHBIMU
JICHCTBHUSMU:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSATENbHO (HOPMYJIMPOBATh W  aKTYaIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBCHHBIN NPU3HAK WM OCHOBAHWUS JIJIS
CpaBHEHHUS, KIIacCU(PUKAUU U 0000IICHNUS;

- OMNpEAeNATh LEIH JACSITeILHOCTH, 33/1aBaTh IMapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU n MMPOTHUBOPCUHA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCHUTBb KOPPCKTUBBI B ACATCIBHOCTH, OLCHUBATH
COOTBCTCTBHC PE3YyIbTAaTOB OCIIAM, OLICHUBATh pUCKHA

IMOCJICICTBUI NEATCILHOCTH;

- pa3BHBAaTh KPEATHBHOE MBIILJICHHUE ITPH PEIIICHUH KHU3HEHHBIX
npobem

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HAaBBIKaMH y4eOHO-HUCCIIeIOBATEIbCKON U IIPOCKTHON
JIeSITeTIbHOCTH, HAaBBIKAMHU pa3pelieHsl mpooJiem;

c(OpPMUPOBAHHOCTh 3HAHWA O MECTE U POJH OHOJOTHH B
CUCTEME HAy4YyHOro 3HaHHs; (YHKIMOHAIBHONH TPaMOTHOCTU
YeJIOBEKa JJIs PEIICHUs KU3HEHHBIX PO0JIeM;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KIIETKA, TKaHb, OpPraH, OpPraHuU3M, BUJ, MOMYJISIIHS,

IKOCUCTeMa, OuoreHo3, Ouochepa; merabommsm (oOMeH
BCIIIECTB u npeBpalicHue SHEPIHH), roMeocTas
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTYypHast

OpraHMU3aIMs KUBBIX CHUCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIPOU3BE/IeHNE (PENPOIyKIUs), HACIEACTBEHHOCTD,

U3MEHYUBOCTh, SHEPro3aBHUCUMOCTb, POCT U Ppa3BUTHE,
YpOBHEBAsi OpraHu3aIus;
COPMHPOBAHHOCTE ~ yYMEHHUSI  pPacKpbIBaTh  COJEp)KaHHE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOpPUM U TUIIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTAIlMOHHOM, 3BOJIFOLIMOHHOW,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOIATAIOIIHE
Ouosorudeckue 3akoHbl U 3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W1. BaBunosa, D. I'ekkenst, @. Mromnnepa, K. bapa),
TpaHUIIbl KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;
MpUOOpETeHHEe OIbITa MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO TIO3HAHUS, UCTIOIh3YEMBIX B OMOJIOTHH: HAOIIOACHUS
W ONHUCAaHMUS IKUBBIX CHUCTEM, INIPOLIECCOB M SBJICHUI;
OpraHU3aIy ¥ MPOBEACHHUS OMOJIOTHUYECKOTO DKCIEPUMEHTA,
BBIJIBMOKEHUSI THUIIOTE3, BBIABICHUS 3aBUCHMOCTH MEXKIY
WCCIEAYeMbIMA  BEITUYMHAMHU, OOBSICHEHUS TOJYYCHHBIX




- BBISIBIIATH HMPHYNHHO-CJICICTBCHHBIC CBSI3U u
AKTyaJIM3UPOBATh 3a/1a4dy, BBIIBUTaTh TUIIOTE3Y €€ PEIICHUs,
HAaXOJWTh  apryMEHTBl  JUIA  JIOKa3aTelIbCTBA  CBOMX
YTBEPXKACHHIA, 33/1aBaTh ApaMETPhI M KPUTCPUH PEIICHUS,

- QHAIM3UPOBATh IIOJIYYCHHBIC B XOJAC PEIICHUS 3aJa4du
pe3yNbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- yMeTh TICPEHOCHTh 3HAHWUS B T[IO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC UJICH, ITPEIJIaraTh OPUTHHAIBHBIC TOIX OB
U PEILICHHUS;

- CIIOCOOHOCTH HX HCIIOJIL30BAaHUS B II03HABATCILHON U
COILIMAJILHOM MPAKTUKE

pe3yNbTaToB U POPMYIUPOBAHUS BHIBOJIOB C UCIIOJIb30BAHUEM
HAYYHBIX [IOHATUW, TEOPUHN U 3aKOHOB;

cOpPMUPOBAHHOCTh ~ YMEHHsSI  BBIIETSATh  CYILECTBEHHBIC
MPU3HAKK BUPYCOB, KIETOK MPOKAPHUOT U  IYKAPHUOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, BHUJIOB,
OMOTeOIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB
oOMeHa BELIECTB U TMPEBpAlllEHUsI SHEPruu B KIETKeE,
(dhoToCHHTE3a, TUTACTUYECKOTO M JHEPreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHHUS, PAa3BUTHUS U
Pa3MHOKEHHUSI, HWHIUBUYAIBHOTO Pa3BUTHS  OpPraHH3Ma
(oHTOreHe3a), OOpbOBI 3a CYHIECTBOBAHHME, ECTECTBEHHOIO
otOopa, BUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpene oOuTaHUs, BIMSHHUS KOMIIOHEHTOB SKOCHUCTEM,
AHTPOINOT€HHBIX U3MEHEHU B 3KOCUCTEMAX CBOE MECTHOCTH,
KpyroBOpOTa BELIECTB U MPEBpalleHUE SHEPTuu B buocdepe;
c(hOpMUPOBAHHOCTh YMEHHS perniaTh OMOJIOTMYECKHUE 3a/1auH,
COCTaBJISATh TCHOTUITUYECKHE CXEMbI CKPEIIUBAHUS [Tl Pa3HbBIX
TUIIOB HACTEAOBAHUS MPU3HAKOB y OPTaHU3MOB, COCTABIISIThH
CXEMBI MEepeHoca BEIIECTB U PHEPIHH B HKOCHUCTEMax (Iemu
MUTAHMSI, TUIIEBbIE CETH)

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeCcTBa MOUCKA,
aHanu3a u
UHTEPIpETANN
UHPOPMALIUU U
uH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodecCuoHaNbHOM
JeSITeTbHOCTH

B o6macTi IeHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH H OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha TMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOM KYJIBTYPBI
KaK CpelICTBa B3aWUMOJICMCTBUS MEXKY JIIOJbMHU W MO3HAHUS
MUpa;

- OCO3HAHUE IEHHOCTH HAY4YHOU NEATEIbHOCTH, TOTOBHOCTH
OCYILECTBJIATH MPOEKTHYIO u HCCIIEI0BATENIbCKYIO
JIEATEeIbHOCTh MHIUBUIYAJIBHO U B TPYIIIIE;

OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

COPMHPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  OLIEHUBATbH
MHGPOpPMALUIO OHOJIOTMYECKOTO COAEPKAHUS, BKIIOYAIOLIYIO
IICEB/IOHAYUYHbIE 3HAHUS U3 PA3IMYHBIX UICTOUHUKOB (CPEICTBA
MaccoBoi HMH(pOpPMaIlMU, HAyYHO-TIONYJSPHBIE MaTepHUallbl);

UHTEPIIPETUPOBATh  OTUYECKUE  aCMEeKThl  COBPEMEHHBIX
HCCICIOBAHUM B OHOJIOTUH, MEJUIMHE, OHOTEXHOJIOIUH;
paccMaTtpuBaTh  TNIOOATbHBIE  AKOJIOTHYECKHE MPOOIEeMbI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HHM
COOCTBEHHYIO MO3HUIINIO;

cOpPMUPOBAHHOCTh ~ YMEHHW  CO3JIaBaTh  COOCTBEHHBIC

NMUCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I Ha OCHOBE OMOJIOTUYECKOU
I/IH(l)OpMaI_II/II/I nus3 HECKOJIBKHX HCTOYHUKOB, rpaMOTHO
HCIIOJIb30BaTh NOHSITUMHBIN arrapar OMOJIOTHHU




B) paboTa ¢ nHpopMaIuei:

- BIIaJIETh HaBBIKaMH TOJTYy4YEHUSI HHPOPMALUU U3 UICTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh TOUCK, AHAIIN3,
CHCTEMATH3aIHMIO U HHTEPIPETANIO HH(POPMAIIMN PA3INIHBIX
BUJIOB U (pOPM IIPEICTABICHHUS;

- co3JaBaTh TEKCThl B PA3MUYHBIX (opMaTax C y4eToM
Ha3HaueHUs MH(OpManuu M LEJIEeBOM ayIuTOpHM, BbIOMpas
ONTUMAIIbHYIO (POPMY NIPEICTABICHUS U BU3yaTH3aIUH;

- OLIEHUBAaTh JIOCTOBEPHOCTh, JETUTUMHOCTh MH(POPMALIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITHYECKIM HOpMaM;

- UCIIO0JIb30BaTh cpeacTBa MH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTHHA B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHKaTUBHBIX ~ M OpPraHM3allMOHHBIX  33Jad ¢
coOuIr0IeHEM TpeOoBaHUI OPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TMTUEHbI, PecypcocOepekeHusi, MPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

- BJIQIETh HAaBbIKAMU PaclO3HABaHM U 3allUThl HHPOpMALNY,
MH(}OpMalMOHHON 6€30MaCHOCTH JUYHOCTH

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtaTh B
KOJIJICKTHBE "
KOMaHJ1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSTENBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHUE HaBbIKAMU yueOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOW M COIMATIbHOMN JIEATEIIbHOCTH;
OBnanenue YHUBEpCaIbHBIMU
NEUCTBUSIMH:

0) coBMeCTHas JEATENBHOCTD:

- MOHMMAaThb W HCIOJIB30BaTh IPEUMYIIECTBA KOMAaHJIHON W
UH/IUBUIYaJIbHOW PabOTHI;

- IIPUHUMATH LeIn COBMECTHOM NEeSATEIbHOCTH,
OpraHu30BBIBATL M KOOPAUHUPOBATb JACUCTBUSA IO €€
JIOCTH>)KEHUIO: COCTABIIATH IIJIaH IEUCTBUM, pacpelesiTh POIU
C Yy4eToM MHEHHUH YYaCTHUKOB OOCYXIaTb pe3yJIbTaThl
COBMECTHOM paboThI;

KOMMYHUKATHBHBIMHU

npruoOpeTeHre OIbITa TNPUMEHEHUS OCHOBHBIX METOJIOB
HAY4YHOTO TIO3HaHUS, UCIIOJIb3YEMbIX B OMOJIOTHH: HAOJII0ICHUS
U OIMCaHWs JKUBBIX CHCTEM, IPOLECCOB U SIBICHUM;
OpraHu3alK U MPOBEACHUS OMOJIIOTMYECKOTO IKCIIEPUMEHTA,
BBIJIBUOKCHUSI THIIOTE3, BBIABICHUS 3aBUCHMOCTH MEXIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBSCHEHHS IOJIyYEHHbIX
pe3ysbTaToB ¥ GOPMYIUPOBAHNUS BBIBOJIOB C UCIOIb30BAHUEM
HAy4YHBIX [IOHATHUM, TEOPUI U 3aKOHOB




- KOOPIWHHPOBATH W BBHINOJHATE pabOTy B  YCIOBHSX
peaBbHOTO, BUPTYAIHHOTO u KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYIIECTBJISITh MO3UTHBHOE CTPATETUYECKOE IOBEIACHHE B
pPa3IMYHBIX ~ CHUTYallUsX, HpPOSBIATH  TBOPYECTBO U
BOOOpakeHUe, ObITh HHUITUATUBHBIM

OBRajicHre YHUBEPCATBHBIMH PETYJSITUBHBIMH JCHCTBUSIMU:
') IpUHSITHE CeOSI U JPYTHX JIFOICH:

- TPUHUMATh MOTHUBBI M apryMEHTBI APYTUX IIIOJCH TNpU
aHaJM3e Pe3yJbTaTOB JICATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOACH Ha OIIUOKH;
- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MUP C TIO3HIIHH JPYTrOTO
4eJI0BeKa

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY’Karoleu
cpenpl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUs 00
W3MEHECHUH KJIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIEHiCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUIX

B o0macti 3K0710ruYecKoro BOCIIUTAHHS:

- c(hOpMHUPOBAHHOCTH HKOJOTMUECKONW KYJIbTYpbl, IOHUMaHUE
BJIMAHHUA CONUAJIIBHO-OKOHOMHUYCCKUX IIPOLECCOB HA COCTOAHHC
HOPUPOJHON M COLMANBHOM Cpelbl, OCO3HAHUE TIJI00aTIbHOIO
XapakTepa 3KOJOTUYECKUX MPOOIIeM;

- IJIAHUPOBAHUE U OCYILIECTBIECHUE ACUCTBUN B OKPYXKarolen
Cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYUBOIO DPAa3BUTH
YeJI0BEUECTBA,
AaKTHUBHOC HCIIPpUATHC
OKPY’KaloOIleH cpene;

- YMCHHUC NPOTrHO3UPOBATH H€6J1aFOHpI/I$[THI)I€ OKOJIOTHYECKHUE
NOCIIEACTBYS NPEANPUHUMAEMBIX JNEHCTBUH, MpeAOTBpaIlaTh
ux;

- paclIMpeHHe
HaIlpaBJIEHHOCTH;
- OBJIaACHHWEC HaBBIKaMH y‘IeGHO-HCCHe}IOBaTeHBCKOf/‘I, HpOGKTHOﬁ n
COMaJIbHOU ACATCIIbHOCTH

JNEWCTBUW, TPUHOCAIINX  BPEX

OIIbITa JACATCIIBHOCTH 9KOJOTHYECKOM

c(OpPMUPOBAHHOCTb YMEHUS IPUMEHATH MOJyYEHHbIE 3HAHUS
JUIsL OOBSICHEHUSI OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, JUIS
IPUHATHS TPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU C
Lenblo  obecrieueHus: 0€30MIaCHOCTH CBOETO 3/I0pOBbS U
3JI0pOBbsSl  OKPY)KAIOLIUX JIO/EH, COOJIOACHUS 370POBOTO
oOpasa >KU3HHU, HOPM I'PaMOTHOTI'O MOBEJEHUS B OKpYKaroIlen
IPUPOIHON cpene; NIOHUMAaHNE HE00X0IMMOCTH
WCIIOJIb30BAaHUS JOCTHKEHUM COBPEMEHHOM OHMOJIOTMU U
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO MIPUPOONOIb30BAHUS




2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIAHBI

2.1 O0beM y4eOHOI JUCHMIIJIMHBI M BBl Y4eOHOI padoThI

Bun yuebHoit paboThI O6beM B "acax
O0peM 00pa30BaTEIbHON NPOTPAMMBI YI€OHON AMCITUTLIHHBI 64

O06BeM paboThl 00yUarOIIUXCS BO B3aMMOACHCTBHH C MTPENojaBaTeieM 64

B TOM YHUCJIC:

TEOPETUYECKOE O0YUCHHE 32
MIPAKTHYECKUE 3aHATH 30

KypcoBasi paboTa (TIpOeKT) 0
CamocrosiTenpHast padoTa 0
Koncynpranun 0
IIpomexyrounas arrectarms B hopme auddpepeHIIMpOBaHHOTO 3a4eTa 2




2.2. TemaTu4eCKMil IJIAH U COEPKAHNE Y4eOHOM JUCUUIJINHbBI

Kongsl
KOMIICTCHITUH,
HaumenoBanue O6beM (opmHpoBaKHio
I — Coneprxanue yueOHOro MaTepuaia u (opMbl OpraHU3alny AEATEIEHOCTH CTYICHTOB 4ACOB KOTOPBIX
CIOCOOCTBYET
JIEMEHT
MpOrpaMMbl
1 2 3 4

Pazgen 1. Knetka — cTpykTypHO-(YHKIIMOHATIbHASL €TUHULIA dKUBOTO 16
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2 OK2
buonorus xak CoBpeMeHHBIE OTpaciii OMOIOTUYECKUX 3HAHNH. CBSI3b OMOJIOTUH C APYTUMH HayKaMu: OMOXHUMHUS,
nayka. O61as ouodusnka, OnoHuka, renoreorpadus u ap. Posb 1 Mecto 6nooruu B popMUpPOBAaHUU COBPEMEHHOM
XapaKTepUCTHKA Hay4YHOU KapTHUHBI MUpa. Y POBHU OpraHU3aIMK KUBOU Matepuu. O0IIast XapaKTepuCTUKa KU3HU, CBOMCTBA
KV3HH YKUBBIX CUCTEM. XUMUYECKUI COCTAB KIJIETOK
Tema 1.2. Copep:xanue yueOHOro MaTepuana 6 OK-1
CtpykTypHO- Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxos). OCHOBHBIE MOJ0KEHUS COBPEMEHHOU OK -2
(GyHKIIMOHATIbHAS | KJIETOYHOM Teopuu. THIIbI KIIETOUHOIN OpraHu3alnu: NTPOKAPUOTUYECKUIN U SYKapUOTHUYECKHH. OK-4
OpraHu3arus OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOM kineTku. CTpoeHue
KJIETOK syKapuoTHueckoi kieTku. Hexkiierounsle popmbl :kU3HU (BUpYCHI, OakTeprodarn)

B TOM uncIie npakTHYEeCKUX 3aHATHN: 4

[IpakTuueckoe 3anatue «CTpoeHHe KIETKH (pacTeHusl, )KUBOTHBIE, TPUOBI) U KIIETOUHBIE BKIFOUEHUS 2

(kpaxMmai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILJIACTHI)»
ITonroroBka MUKpOIpENapaToB, HAOIIOAEHUE ¢ TOMOILBI0 MUKPOCKOIIA, BBISIBJICHNUE PA3IMUUN MEXITY
U3y4aeMbIMU 00beKTaMH, (POPMYIHPOBAHUE BHIBOJOB
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[IpakTuyeckoe 3ansaTue «BupycHbie 1 OakTepuanbHblie 3a001eBanus. OOIIMe TPUHIMITBI HCIIOIB30BAHUS
JIeKapCTBEHHBIX BemecTB. OcOOEHHOCTH MPUMEHEHHs aHTHOMOTUKOBY. [IpencTaBiieHne yCTHBIX
COOOIICHUH C Mpe3eHTaINel, TOATOTOBICHHBIX 110 MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX

MpenoiaBaresieM 2
Tema 1.3. Coneprxkanne y4eOHOT0 MaTepuasia 4 OK-1
CtpyKTypHO- XpomocomHas teopust T. Moprana. CTpoeHrne XpoMoCcoM. XPOMOCOMHBIN HA0Op KIIETOK, TOMOJIOTHYHBIC U OK-2
(YHKIIMOHATBHBI | HETOMOJIOTUYHBIE XPOMOCOMBI, TaIIOWIHBINA U AUIIouHbIH Habop. Hykneunossie kucnots: JJHK, PHK
e axTopsl HAXO0XJICHUE B KIIETKE, UX CTpoeHHe U (YHKIIMU. MaTpuuHbIe IPOLIECCH B KJIETKE: PEIUIUKAIINsI, OMOCHHTES
HACJIEJICTBEHHOCT | Oenka, penapanus. ['eHeTH4eckuii KoJl 1 ero CBOMCTBa
u B ToM uncne npakTH4eCKUX 3aHATHIN: 2

1.IIpakTrueckoe 3ansTue «Perenue 3aa4 Ha ONpeAesIeHUE MOCIeI0BATEIbHOCTH HYKJIEOTU/ OB, 2

AMHUHOKHUCIIOT B HOPME U B CIIy4ae U3MEHEHUS MOCIEN0BATENbHOCTH HYKIe0TUI0B JJTHK»
Tema 1.4. Coneprxkanue yueOHOro MaTepuasia 2 OK-2
O0meH BemectB | [lonsTre MeTabommu3M. ACCUMUIISIIS U JUCCUMUJISIMS — IBE CTOPOHBI MeTaboyin3Ma. Turbl 0OMEeHa BEIeCTB:
¥ TIPEBpAIIICHHC aBTOTPO(DHEIN 1 TeTepoTpOodHBIN, a3pOOHBIN 1 aHadpoOHEIH. [ImacTudecknii oOMeH. DoToCHHTE3. XEMOCHHTE3
SHEPIrUU B KJIIETKE

B ToM uncne npakTH4eCKUX 3aHATHI: 2

[TpakTrueckoe 3aHsATHE «ACCUMUIAIUS U TUCCUMUIISIINS — JIBE CTOPOHBI MeTabom3Ma. Tumsl oOmMeHa 2

BELIECTB: aBTOTPO(MHBIN U reTepoTPOPHBIN, a3poOHBIN 1 aHa’poOHbIH. [InacTuueckuit oOMeH. OTOCHHTES.

XeMOCUHTE3»
Tema 1.5. Coneprxanne yueOHOT0 MaTepuasia 2 OK-2
Kn3HeHHbII Kiterounslii nukin, ero nepuoasl. MuTo3, €ro cTaauu 1 MpouCcXoaauue npoueccel. buomornueckoe OK-4
[HUKJT KJIETKH. 3HaYeHue MUTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meitoze. Kpoccunrosep. buonornueckuii
Muro3. Melio3 CMBICIT MeH03a
Pazgen 2. Ctpoenne u GpyHKIIMM OpraHu3Ma 18
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Tema 2.1. Coneprxanue yueOHOro MaTepuasa OK -2
dopmbl ®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyoBoe pa3MHoOKeHHEe. Buabl 0ecronoro pa3MHOKEHHS.
Pa3MHOXKEHHUS [TonoBoe pazMHoOkeHue. ['ameToreHes3 y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne M0J0BbIX
OpPTraHu3MOB kJ1eToK. OI1010TBOPEHHE
Tewma 2.2. Copepxanne yaeOHOT0 MaTepuana OK-2
Ownrorenes NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpPUOTEHE3 U ero cTaauu. [locTaMOpHOHANTLHBIN TEPHO/. OK-4
pacteHuii, Crasuu nocTaMOpHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [Ipsmoe u Hempsimoe pa3BUTHE.
KUBOTHBIX U buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
YelioBeKa
Tema 2.3. Copep:xanue yueOHOT0o MaTepuana OK -2
3akoHOMepHOCTH | OCHOBHBIE MOHITHS T€HETHKU. 3aKOHOMEPHOCTH 00pa3oBaHusi rameT. 3akoHsl I'. Mennaens OK-4
HACJIeTOBaHUS (MoHOTHOpUIHOE ¥ TOMUMTHOPHUAHOE CKpeluBaHue). BzanmoeiicTBie reHoB

B ToM uucne mpakTH4eCKUX 3aHATUM:

[IpakTryeckoe 3ansTue «Pemenne 3a1a4 Ha ONpe/esieHue BEPOATHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX

MPHU3HAKOB P MOHOTHOPHIHOM U aHATM3HUPYIOLIEM CKPEIIMBAHUH, COCTABICHUE TeHOTHITMYECKIX CXEM

CKPELIBAHUS

[TpakTruyeckoe 3ansTre «Pemenne 3a1a4 Ha ONpe/esieHNe BEPOTHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX

MIPU3HAKOB TIPH JIN-, TOJUTUOPUIHOM CKPEIINBAHUH, COCTABICHUE TEHOTUITHYECKIX CXEM CKpPEIINBaHUS
Tema 2.4. Coneprxanue yueOHOro MaTepuala OK-1
CuenieHHOE 3akonsl T. Moprana. CueruieHHoe HaclieloBaHHe TeHOB, HapyleHue crenienus. HacnenoBanue OK -2
HaclleI0BaHHe MIPU3HAKOB, CLIETUIEHHBIX C TIOJIOM
MIPU3HAKOB B TOoM unciie mpakTHYecKUX 3aHATHHA:

Pemenne 3aaa4 Ha OnpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX ITPU3HAKOB ITPH
CICINICHHOM HACJI€CAOBAaHWH, COCTABJICHUC TCHOTUIIMYCCKUX CXEM CKPCIIMBAHHA
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Tema 2.5. Coneprxanue yueOHOro MaTepuasa OK-1
3akoHOMEpHOCTH | MI3MEHUNMBOCTH MPU3HAKOB. BU/IbI H3MEHUMBOCTH: HACIEICTBEHHAs! U HEHACIIEICTBEHHAs. 3aKOH OK -2
U3MEHYUBOCTH TOMOJIOTMUYECKUX PsAJIOB B HacaencTBeHHOM usmenunsocty (H.M. BaBunos). MyranuonHas teopust OK-4

W3MEHYMBOCTHU. BUbl MyTalvii 1 TpUYMHBI UX BO3HUKHOBEHUA. Kapunotun yenoseka. HacnencteeHHbie

3a00JieBaHUs YeIIOBEKa. | eHHbIE U XpOMOCOMHBIE O0JIe3HH UeioBeKa. boie3Hu ¢ HaCIeICTBEHHOM

IIPEIPaCIIOIOKEHHOCTHI0. 3HAUEHUE MEIULIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JIEUEHUU I'€HETHUECKUX

3a00JIeBaHUH YeIOBEKa

B ToM uncne npakTH4EeCKUX 3aHATHMN:

Pewrenue 3aau Ha onpeaeneHne TUIA MyTalUK [IPU [Iepeaade HAaClIeACTBEHHbIX IPU3HAKOB, COCTABICHUE

FEHOTHUIMYECKUX CXEM CKPEIIMBAHUS
Paznen 3. Teopus sBosronuu
Tema 3.1. Conepsxanue yueOHOro MaTepuania OK-2
Ucropus [Tepssie aBomonnonHbie KoHIenwH (OK.B. Jlamapk, XK.JI. Broddon). DBomtormonnas teopus Y. JlapBuna. OK-4
ABOJIIOLIMOHHOrO | CHHTETHYECKasi TEOPHS 3BOJIIOLUU U €€ OCHOBHBIE ITOJIOKEHMUS.
YUEHUS. Muxkposostorus. [lonynsanus kak 3JeMeHTapHas €IMHULA IBOJIOLUHU. | eHeTHUeCKre OCHOBBI 3BOJIIOLUH.
MuxkposBosronust | DneMeHTapHble (PakTopbl 3BotonnU. EcTecTBeHHBIN 0TOOP — HANPaBISAIOMUN (HaKTOP IBOIIOIIUH.

B ToM uncne npakTH4eCKUX 3aHATHI:

Bunoo6pa3oBanue kak pe3ynbTaT MUKPOIBOJIIOLUH.
Tema 3.2. Coneprxkanue yueOHOT0 MaTepurana OK-2
MakposBomonius | Makpososorus. @opMbl 1 OCHOBHBIE HampaBieHus: MakpodBotoiuu (A H. Cesepiion). [Tytu OK-4
Bo3nukHoBeHHE | mocTkeHMs Ononorudeckoro mporpecca. CoxpaneHue 6mopasHooOpa3us Ha 3emIie.
Y pa3BUTHE I'unoTe3bl ¥ Teopuu BO3HUKHOBEHUS >KM3HU Ha 3emiie. [losBiaeHNe nepBhIX KIETOK U UX IBOJIIOLHMSL.
xu3HU Ha 3emnie | [IpokapuoTsl u 3ykaproThl. [IponcxoxkaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX

LapCTB AYKapHOT
Tema 3.3. Coneprxanue yueOHOro MaTepuaa. OK -2
IIpoucxoxaenue | AHTPOIIOJIOTUS — HayKa o yesioBeke. CucreMaTH4ecKoe IoJI0KeHue yenoBeka. CXOACTBO U OTIIMYUS OK-4
YeJoBeKa — 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOI€HE3a. DBOJIOLNS COBPEMEHHOTIO YEJIOBEKA.
aHTPOIIOTEHE3 UYenoBeueckue packl U X €IUHCTBO. Bpemsi u myTH pacceieHus 4elloBeKa 1o IJIaHEeTe.

HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUSM CPCIbI
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B TOM 4ncie npakTU4eCKuX 3aHATHMN:

1.IIpakTHueckoe 3aHsATHE: AHTPOIIOJIOTUS — HayKa O yejaoBeke. OCHOBHBIE CTaJJUM aHTPOIOIreHe3a. 2

DOBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA.
Pa3nen 4. Dxonorus 16
Tema 4.1. Copepxxanne yaeOHOT0 MaTepuana 4 OK-1
[TomysAnus, Cpena oOutaHusi OpraHu3MoOB. DKOJIOTHYECKasi XapaKTepUCTHKA BU/Ia U MONYJISUU. DKOJIOIMUECKasl HUIIa OK -2
cooOmiecTna, BUJA. DKOJIOTUYECKHE XapaKTePUCTUKU Tomy sin. Coo0IecTBa u 9KOCUCTeMBL. bruoieHnos u ero OK -7
9KOCHCTEMBI CTpyKTypa. CBs3M MEXIy opranu3mMamu B OnorieHose. CTpyKTYpHbIE KOMIOHEHThI 3KOCUCTEMBI:

IIPOYLIEHThI, KOHCYMEHTBI, peAyLIeHTbl. KpyroBopoT BeliecTB U NOTOK SHEPTUH B 3KOCHUCTEME.

Tpoduueckue ypoBHU

B TOoM uncie npakTHYecKUX 3aHATHM: 2

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENIM 3KOCUCTEMBl. buoMacca u npoaykiusi. OKoJI0rudeckue 2

UpPaMU/Ibl yucesl, OMoMacchl U sHepruu. [IpaBuiio nupaMuisl 3HEPrum.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 IEPEHOCY BELECTBA U SHEPTUU B

HKOCHUCTEMAX C COCTaBJIEHUE TPO(PUUECKUX LieTIel U MUpaMu OMoMacchl U SHEPTUU
Tema 4.2. Coneprxanue yueOHOro MaTepuasa 2 OK-1
buocdepa - buocdepa — xxuBas obonouka 3emnu. Pa3surue npeacrasnenuit o buocdepe B Tpyaax B.M. Bepuazackoro. OK -2
riiodanpHas Ob6nacTtu Onocdeps! 1 ee KOMIOHEHTHI. JKuBoe BelecTBO Onocdepsl U ero GyHKIUY. OK -7
9KOJIOTUYECKAast 3aKOHOMEPHOCTH CcyIiecTBoBaHuUs1 Onocdepsl. OcobeHHOCTH Onocdephl Kak TI00aTbHON YIKOCUCTEMBI.
cucTema Jlunamuueckoe paBHoBecue B Onocdepe. KpyroBopoTsl BelecTB 1 OMOre0XMMUYECKUE IIUKIIBL.

I'moGanbHBIE HKOIOrHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.3. Coneprxanne yueOHOT0 MaTepuana 4 OK-1
Binsaaue AHTpOINOreHHbIe BO3IEHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJ aHTPOIIOTEHHOTO BO3/IEHCTBUSI. OK -2
aHTPONOTEHHBIX | AHTPOIIOT€HHBIE BO3IEHCTBUS Ha aTMocdepy. Bo3aeiicTBus Ha runpochepy. BozneiictBus Ha mutochepy. OK-4
(dhakTOpOB Ha AHTpOTIOTEHHBIE BO3JICHCTBUS HA OMOTHYECKUE COOOIIECTBA. YTIyOJEHHO U3YJarOTCsl OTXO/bI, CBSI3aHHBIE OK-7
ouochepy C oTpeeeHHOM npodeccreit/CrennaIbHOCThIO IK ...

B TOoM unciie npakTUYeCcKUX 3aHATHHA: 2
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1.ITpaktuueckoe 3ansiTue «OTXOBI MPOU3BOJICTBA»
Ha ocHoBe ¢enepanbHOrO KIaCCH(PUKAIMOHHOTO KaTaaora OTX00B ONPEIeATh KJIACC OMAaCHOCTH
OTXOJIOB; arperaTHoe COCTOsIHNE U PU3NIECKyI0 (HOpMy OTXO0I0B, 00pa3yIOMUXCs HA paboueM MecTe.

Tema 4.4. Coneprxkanne y4eOHOT0 MaTepuasia OK-2
Bnusinue 3/10pOBbE U €ro cocTaBisitomye. PakTopsl, NOJ0KUTEIBHO U OTPULIATEIBHO BIMSIOLINE HA OPIraHU3M OK-4
COIMATLHO- yenoBeka. [Ipobiema TeXHOreHHBIX BO3JCHCTBHIA Ha 3JOPOBBE UEIOBEKA (AIIEKTPOMArHUTHBIE MO, OK-7
KOJIOTHYECKHUX OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, paJHALlUs U T.I1.). AJlanTaiusi OpraHu3Ma 4elioBeka K pakropam K ...
}aKTopoB Ha okpy:xaroteit cpensl. [IpuHiuns hopMupoBaHus 310poBbecOeperaroiero nopeaeHus. Gundeckas
30pOBbE AKTUBHOCTbH U 37I0POBhE. BHOXMMHYECKHE aCTIEKThl PAIIMOHAIILHOTO MTUTAHUS
YeToBeKa B TOM 4ncne npakTU4eCKuX 3aHATHN:

1.IIpakTryeckoe 3aHsATHE «YMCTBEHHAsI paOOTOCIIOCOOHOCTHY.

OBnazieHue METOIaMH OTIPEACIICHUsI TTOKa3aTeell yMCTBEHHOM paboTOCIOCOOHOCTH, O0OBICHEHHE

[IOJIYYE€HHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BHIBOJIOB (IIMCHbMEHHO) C UCIIOJIb30BAHUEM HAyUHBIX

MOHATHI, TECOPUI U 3aKOHOB

2. [Ipaktuyeckoe 3anatue «BnusHue abnotndeckux (hakTopoB Ha YemoBeKa (HU3KHE U BBICOKHE

TEMIIEPATYPHI)»

N3yueHne MexaHM3MOB aJlaliTalluk OPraHU3Ma YeJIOBeKa K HU3KUM U BBICOKMM TeMIlepaTypaM 1

00BSICHEHHE MOTYYEHHBIX PE3yIbTAaTOB U (HOPMYIHPOBAHHE BHIBOJOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM

Hay4HbIX TOHATHH, TEOPUI U 3aKOHOB
Paznen 5. buonorus B &u3HU OK-1
Tema 5.1. Coneprxanne yueOHOT0o MaTepuasa OK-2
buorexnonorun | bruoTexHOIOrUs Kak HayKa U MPOoU3BOICTBO. OCHOBHBIE HAIIPABIIEHUSI COBPEMEHHON OMOTEXHOJIOTHH. OK-4
B JKH3HU Mertons! 0norexHomorun. OOBEKTH OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTNYECKUX U T€HETHUECKIX IIK ...
KaXXJ10ro sKcriepuMeHToB. [IpaBuna novcka u aHaiu3a OMO3KOJIOrHUYecKOr HHGOPMAIIUU U3 PA3INYHBIX HCTOYHUKOB

(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeICTBa MacCOBOM MH(popMaiuu, cetb UHTepHET U npyrue)

B Tom uncne MPAaKTUYCCKUX 3aHATHH:

Keiicel Ha aHaTN3 I/IH(l)OpMaHI/II/I O HaAYYHBIX JOCTUXXCHUAX B 00J1aCTH T€HETHYECKUX TGXHOJ’IOFI/II\/'I,

KeiCcoB (BBICTYIJIEHUE C NTPE3EeHTAINEeH )

KJI€TOYHOMH HWHKCHCPUH, ITUIICBBIX OHMOTEXHOJIOTHIA. 3aIJ_II/ITa Keliica: MMPpEACTaBJICHUC PC3YJIbTATOB PCIICHUA
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IIpomexyTouHas 2
aTTecranus 1o JuddepeHunpoBanHbIi 3a4eT

TUCUUTUIAHE

Bcero: 64
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3. YciaoBus peajau3anuu NporpaMMbl 001e00pa3oBaTeIbHOM JUCIHUILIHHBI

3.1. MarepuanbHO-TEXHHUECKOE 00eCTICUCHHE

Jliis peanu3anuu mporpaMMbl TUCIUTUTHHEI IPEAYCMOTPEHBI CIICTYIOIINE CIICIIUATBHBIC TTOMEIICHHUS
kaOuHeT «buoJorum.

O6opynoBanue yaeOHOTo KabUHeTa:

- M0CaJ0YHbIE MECTa MO KOJIMYECTBY CTYJIEHTOB;

- pabouee MeCTO MpenojaBaTessl.

TexHuueckue cpeacTBa 00ydeHHUS:

- KOMITBIOTEP C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CIIeYeHHEM

- MyJIbTUME/INA, IPOCKTOP.

OO6opynoBaHue J1abopaTopuu

1. KommiekT yaeOHO-HarIaIHBIX TOCOOUI:
- KOMIUIEKTHI y4eOHBIX TaOJIHII, TJIAKaTOB
2. KoMIIeKT 37eKTPOHHBIX TOCOOHIA:

PazBuBaromiue (1)I/IJ'IBMLI: «['mobanpHOE MOTEMICHHUEY

3.2.  HudopmanmoHHOE 00ECIICYCHUE peaTu3aliy IMPOTPaMMBbI

Jist peanu3anuy mporpaMmMbl OMOIHOTEYHBIN (OHI 00pa30BaTEIBHON OPraHU3aAIH HMEET
NeYaTHbIC U/UITU SJIEKTPOHHBIE 00pa30BaTeNIbHbIE U HH()OPMAIIIOHHBIE PECYPCHI, PEKOMEHAYEMbIE
JUTSL UCTIOJIB30BaHUS B 00pa30BaTEIbHOM IPOILIECCe, HE CTapIIe MATH JIET C MOMEHTA M3IaHus.

3.2.2. DneKkTpoHHbIE U3aHUs (AIEKTPOHHBIE PECYPCHI)

1. buonorus. 10 knacc (6a30Bbiit ypoBeHb) : yueOHuK / B. B. [Taceunuk, A. A. Kamenckuii,
A. M. Pybuos [u ap.] ; mox pea. B. B. Ilaceunnka. — 5-e u3., crep. — Mocksa : [Ipocsernienue,
2023. — 223, [1] c. : wi1. — (JIuaus xu3nun). - ISBN 978-5-09-103624-4. - TekcT : 2IEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/2089928 (nara oopamienus: 07.12.2023). — Pexxum
JIOCTYTA: 110 MOATHCKE.

2. buonorwus. 11 xnacc (6a30Bblil ypoBens) : yueOHuUK / B. B. [laceunnk, A. A. KameHckwid,
A. M. Py6uos [u np.] ; mox pen. B. B. [Taceunnka. — 5-e uza., crep. — Mocksa : [Ipocenienue,
2023. — 272 c. : wi. — (JIunus xuzHn). - ISBN 978-5-09-103625-1. - TekcT : 2IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/2089931 (nara oOpamenus: 07.12.2023). — Pexxum
JIOCTYTIA: TIO TIOATTHCKE.

3. 3axapos, B. b. buonorus: yueOnuk ans 10-11 knaccoB o61ieo6pazoBaTeabHbIX
opranusanuil. basossiii yposens / B. b. 3axapos, H. 1. Pomanosa, E. T. 3axaposa ; nox pen. E. A.
Kpuxkcynosa. - Mocksa : OOO "Pycckoe cnoBo-yue6nuk", 2021. - 352 c. - (®I'OC. HHOBamoHHas
mkona). - ISBN 978-5-533-01425-0. - Tekcr : anexTponssIii. - URL:
https://znanium.com/catalog/product/2003488 (nata obpamienus: 07.12.2023). — Pexxum gocTyma: mo
TIOJTTIHICKE.

4. Tepemos, A. B. buonorus. buonorudeckue cucremsl u mporeccsl. 10 kinace : yuedHoe
nocoOue /TSl ydammxcs 0omeoopa3oBaTenbHbIX opranuzamnuii / A. B. Tepemos, P. A. Iletpocosa. -
Mocksa : U3natensckuii Lentp BJIAZIOC, 2021. - 223 c. - ISBN 978-5-907433-32-8. - Tekcr :
anexkTpoHHbIH. - URL: https://znanium.com/catalog/product/1889159 (nara obpamenus: 07.12.2023).
— Pexxum noctymna: mo moJmmck
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

T CHATIIAHBI

Oo0mas
KOMIIeTeHIUA

Pazpen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Paznea 1. Knerka —
CTPYKTYPHO-
(pyHKIMOHAJIbHAS eINHMIA
JKHBOT0

Tect «MonekyasipHbI YPOBEHb
OpraHu3aIu >KUBOT0»

OK 02

buonorus kak Hayka. O0rmas
XapaKTEPUCTHKA KU3HH

3anonHeHue TabIuIlbl C ONUCAHUEM
MCTOJO0B MUKPOCKOIIUPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tabauipl «Bkiaaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3aroTHeHHEe CPABHUTEITLHOM TAOUIIBI
CXOJICTBA M PA3JINYMiA )KHBOTO U HE
KHUBOT'O

OK 01
OK 02
OK 04

CtpyKTypHO-(YHKIIMOHATIEHAS
OpraHu3aIys KIETOK

OneHuBaemasi IUCKYyCCHs IO BOIIpOcam
JEKLIHUH

BrinosHeHue u 3ammra npakTHYECKON
paboTHI:

«Ctpoenue KIeTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KJICTOUHbBIE
BKJIIOUEHUS (KpaxMmai, KapOTHHOUBI,
XJIOPOIUTACTHI, XPOMOTLIIACTHI )»
[Ipaktnueckoe 3ansatue. IIpencrasienne
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalueH,
MTOATOTOBJIEHHBIX IO MEPEUHIO
MCTOYHHUKOB, PEKOMEH/I0BAHHBIX
IIpEenoiaBaTesIeM

OK 01
OK 02

CtpykTypHO-(YHKIIMOHATLHEIE
(hakTOpBI HACIIEICTBEHHOCTH

@pOHTaIBHBIN OIIPOC

Pemenue 3anay Ha onpeneneHne
NIOCJIEI0BATENBHOCTH HYKIICOTH/IOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykneotunos JJHK

OK 02

OOMEH BELIECTB U
NpeBpaIleHHE YHEPTUHU B KIICTKE

@pOHTAIBHBIN OIPOC

3arosHeHNEe CPaBHUTENLHON TaOIUIIbI
XapaKTECPHUCTHUK TUIIOB oOMeHa
BEIIECTB

OK 02
OK 04

JKu3HeHHBINH MK KIETKH.
Muto3. Meiio3

OO6cy>xaeHne o BoIpocam JeKIUH
Pa3paboTka neHTHI BpeMeHH
KU3HEHHOTO LIMKJIa

Pa3nea 2. Ctpoenue u
(yHKIUHM OpraHu3Ma

Kontponbnas padota “CtpoeHue u
¢byHKIMK opraHuzma’
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OK 02

®opMBbI pa3MHOKEHUS
OpraHu3MoOB

@poHTaATBHBINA OITPOC

3anonHeHue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U ITpUMepaMu Gopm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, ) KUBOTHBIX
U YeJIOBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTEPUCTUKOMN ITANlOB OHTOTCHE3a
OTACJILHOM TPYIION )KUBOTHBIX U
YeJI0BEKa M0 MUKPOTPYIIIam
Tect/onpoc

CocraBneHue KU3HEHHbBIX [IUKIJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOIIIEBUTHBIC, TATIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

OpOoHTANBHBIN 0IPOC

Tect 1o Bompocam JIeKUuu
Pemenue 3anay Ha onpeneneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEJICTBEHHBIX MPU3HAKOB MIPU
MOHO-, T1-, TIOJTUTUOPUIHOM U
aHAITM3UPYIOIIEM CKpEIIUBAHHH,
COCTaBJICHUEC I'CHOTHUIITMYCCKHUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

CrerieHHO€e HaCIEAOBAHNE
MIPU3HAKOB

Tect

Pemenue 3amau Ha onpeneneHue
BCPOATHOCTU BOSHUKHOBCHU A
HACJICACTBCHHBIX IPHU3HAKOB IIPU
CLETUICHHOM HacCJI€IOBaHHH,
COCTaBJICHHUEC I'CHOTHUIITMYECKUX CXEM
CKpEIIBaHUSI

OK 01
OK 02
OK 04

BaKOHOMepHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHue Tuma
MyTaLUH [PU IIEpeaade
HACJICICTBEHHBIX IPU3HAKOB,
COCTaBIJICHHE TEHOTUIIMYECKUX CXEM
CKpEILMBaHUS

Pasnen 3. Teopusi 3Bo11onnu

Tect*“TeopeTnueckne acreKkThl
SBOJIIOINH KU3HU Ha 3emiie”

OK 02
OK 04

HCTOpI/IH 9BOJIOIIMOHHOI'O
YUYCHUA. MI/IKpOBBOHIOI_II/IH

@pOHTAIBHBIN OITPOC

Pazpabotka rioccapus TepMUHOB
Pa3paboTka JeHTbl BpeMEHU pa3BUTUS
3BOJIIOLIMOHHOTO YYEHUs

OK 02
OK 04

Makpo3BoTrOLHs.
Bo3HukHOBEHME U pa3BUTHE
YKU3HM Ha 3eme

OnenuBaemasi TUCKYCCHS:
WCIIOJIb30BaHNE apTyMEHTOB,
OMOJIOTNYECKON TEPMUHOJIOTHH U
CUMBOJIMKH ISl TOKA3aTeJIbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPy

Pa3pa0oTka JeHTbl BpeMEHU
BO3HHKHOBEHHUS U Pa3BUTHS )KU3HU Ha
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3emiie

OK 02 [TpoucxoxaeHne 4emoBeKa — DpOoHTABHBIN OIIPOC

OK 04 AHTPOIIOTCHE3 Pa3zpaboTka neHThI BpeMEeH!
MIPOUCXOXKICHHUSI YEIOBEKA

Pa3nea 4. dxosorus

OK 01 [Tomymsius, cooOriecTna, CocraBneHue cxeM KpyroBopora

OK 02 OKOCUCTEMBI BEILIECTB, HCIOJIb3Ysl MaTEPUAIIBI

OK 07 JCKITUU
Pemenue npakTuKo-OpUEeHTUPOBAHHBIX
pacyeTHBIX 3aJjaHHil 110 epeHocy
BEIIECTBA U PHEPTUH B SKOCHUCTEMAX C
cocTaBiieHHE TPOPHUUECKUX Ienel u
nupaMu] 6MoMacchl U SHEPTUU

OK 01 buocdepa - rmodanbHas OueHnBaemasi JUCKyCCHS

OK 02 9KOJIOTMYECKasl CUCTEMA Tect

OK 07

OK 01 BrusiHue aHTpOnOTreHHBIX Tect

OK 02 bakTopoB Ha Ouochepy [IpakTuueckas padota “OTX0/abI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Biusiaue counanbHO- OneHuBaemast TUCKYCCHS

OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha BrimonHenue npaktuyeckoil paboTsl

OK 07 3/I0pOBbE YETOBEKA "YMcTBEHHAs pabOTOCTIOCOOHOCTB",
"Brnusinue abuotrueckux GakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
Temreparyps)"

Pazgen S. Buosorust B :kM3HM  |3amuTa Kelica: IpecTaBIeHUE

pe3yJIbTaTOB PEIIEHUS KEHCOB
(BBICTYIUIEHHUE C IPE3CHTalNEN)

OK 01 buorexnonoruu B )XU3HU BrinosiHeHuE Keiica Ha aHAIINU3

OK 02 KaXKJI0TO UH(GOPMAIIUU O HAYYHBIX JOCTHKEHUSIX

OK 04 B 00JIACTH F'€HETUYECKHUX TEXHOJIOTHI,
KJIETOYHOW WHKXEHEPUH, MUIIEBBIX
OMOTEXHOIOTHA (IO TPyIIaMm),
MIPEJICTABJICHHUE PE3YJIbTATOB PEIICHHUS
KENCOB

OK 01 [IpombiienHast OnotexHosorus |BeimonHeHue kelica Ha aHAIH3

OK 02 UHPOPMAIIUK O PA3BUTHH

OK 04 MIPOMBIIIIEHHON OMOTEXHOJIOTUH (110
rpynmnam), IpeaCcTaBIeHNuEe Pe3yIbTaTOB
pELIEHHS KEMCOB

OK 01 ConmanbHO-3THYECKHE acIeKThl | BEIMOIHEHME Kelica Ha aHaIHu3

OK 02 OMOTEXHOJIOTHH HHPOpPMALUH 00 ITUUECKHX aCIeKTax

OK 04

pa3BUTHS OMOTEXHOJIOTHH (10
rpyIIam), IpeICTaBIeHUE PE3yIbTaTOB
pELIEHHS KEMCOB

20




OK 01
OK 02
OK 04

buorexHoMOrNMN B TEXHUYECKUE
CUCTCMBI

BrinosiHeHuE Keiica Ha aHAIN3
nH(pOpPMAIIUU O PA3BUTHUS
OMOTEXHOJIOTHI ¢ MPUMEHEHUEM
TEXHUYECKUX CUCTEM (10 Tpymmam),
IpEJICTaBICHHUE PE3YIbTATOB PEIICHUS
KelcoB
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