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CoxepkaHne TPOTpaMMBI peau3yeTcsl B MPOLIECCE OCBOCHHS CTYyIEHTaMHU
OCHOBHOM 00pa3oBaTelbHOW MPOTPaMMbl C TOJYYCHHEM CPEIHEro O0OIIero
oOpazoBanusi, pazpabotanHoil B cooTBeTcTBUM ¢ TpeboBanusimu GI'OC COO (B pen.
p. Munnpocsemenuss PO or 12.08.2022r. Ne 732) ¢ yuérom tpedoBanuit ®I'OC
CIIO 19.01.18 Amnmapatyuk-onepatop TMPOU3BOACTBA MNPOAYKTOB MUTaHUS U3
pactutenbHOro Chipbst  (mp. MuuoOpHayku Poccum ot 11.11.2022 N 973), Ha
OCHOBAaHHWH TPUMEPHON pabodeil mporpaMmbl 00111€00pa30BaTEIbHON JUCITUTITMHBI
«buonorusi»  pexomennoanHot ~ ®I'bBOY  AIIO  «MHCTUTYT  pa3BUTHSA
npodeccruoHanbHOro oopazoanus» (30.11.2022r.).

Pabouass mnporpamma y4eOHOM JHUCUUIUIUHBI COAEPKUT MNPOPUIBHYIO
COCTABIISIONLYIO0, IMEIOLIYIO MPOPEeCCUOHAIBHO OPUEHTUPOBAHHOE CoepKanue

Jlara Pesynbrarsl aktyanuzanuu IHoanuce
aKTyalIu3anuu pa3paboTynka

Y pogpeccuonanvno opuenmuposannoe cooepyicanue 6 mexcme npozpammol 6b10eNeHO
Kypcugom.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIIJIMHBI OY .13 BUOJIOT U

1.1. MecTo AMCUMILIMHBI B CTPYKType 00pa3oBaTe/bHOH NPOIrpamMMbl
CI1O:

O6meoOpazoBaTenbHas AUCHUIUIMHA «bUONOTUsS» SBIsSETCA 0053aTeNbHON
4acThl0  00II€00pa30BaTENbHOIO  [HMKJIa  OOpa3oBaTeIbHOM  MpOrpaMMbl B
coorBercTBUM ¢ PI'OC CIIO mo cnenuansHOocTH 19.01.18 Anmaparuuk-oneparop
IPOU3BOJICTBA MPOAYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPbSI

1.2. HCJIH H INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUA NUCIHTUIIJIUHBI:

1.2.1. Heanb AuCUMIIAHBI

Conepkanue mporpaMmbl 0011€00pa3oBaTEIbHON JUCHUILUIUHBL «buosorusy
HaIpaBJICHO Ha JOCTHKEHUE LIEITH:

- OBJaJCHUE OOYYArOUIMMHCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIHLHOMN
OpraHU3allUM KUBBIX CUCTEM PA3HOr0 paHra, MpHOOPETEHWE YMEHUM HCIIOJIb30BaTh
9TH 3HAHUS JJIsI TPAMOTHBIX JEHCTBUI B OTHOIICHHH OOBEKTOB KMBOM IIPUPOJIBI U B
IPaKTHYECKON MPoGheCCHOHAIBHOM NESITeNBbHOCTH 10 crenuanbHocTH 19.01.18
AnmapaTdyuk-ornepaTop IMPOU3BOJCTBA IPOAYKTOB IIUTAHHS U3 PACTHTEIHHOTO

CBhIPBS

1.2.2. Tlnanupyembie Ppe3yJabTaThbl

O0CBOCHUA 0011e00pa30BaTeJIbHOM

aucuIIMHbBI B cooTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu GopmupoBanuu u pazsutuu OK u

I1K.

Koa u HaumeHoBaHue
(opmMupyeMbIX KOMIIETEH U

H.]'Ial-ll/lpyEMl)le Pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

HCUHUILUIHHAPHBIE
p
(npeaMeTHbIE)?

OK 01. Bsibupars crnocoObl
peleHus 3a1a4
npo¢ecCuOHAIBHON
JeSITeIbHOCTH MPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

B yactu Tpynosoro
BOCIIUTaHMS:

- TOTOBHOCTH K TPY1y,
0CO3HaHME [IEHHOCTU
MacTepcTBa, TPya0t00ue;

- TOTOBHOCTb K aKTUBHOM
JeSITeTTHHOCTH
TEXHOJIOTUYECKOH 1
COIIMAIbHOW HAIPABIEHHOCTH,
CHOCOOHOCTh MHUIIUHPOBATH,
TUTAHUPOBATh U
CaMOCTOSITENIHO BBIMOIHATh
TaKy¥o JIeSTeILHOCTB;

- HHTEpEC K Pa3InYHbIM
cthepam mpodeccuoHATbHOU

- cOpMHUPOBAHHOCTH 3HAHHH O
MecTe M poji OHMOJIOTHH B
CHCTEeME HayJYHOTO 3HAHUS;
(GYHKIIMOHATBLHON
IPaMOTHOCTH YEJIOBEKa JIJIs
peleHHs )KU3HEHHBIX
npobiem;
c(OPMHPOBAHHOCTh YMEHUS
pacKphIBaTh COJEpKaHNE
OCHOBOIIOJIAraloIINX
OHOJOTrMYECKUX TEPMUHOB U
MOHATHUH: JKU3HB, KJIETKA,
TKaHb, OpPTaH, OPraHu3M, BH]I,
MOTYJIALUS, SKOCHCTEMA,
o6uoreHo3, buocdepa;

2 JucuunnuHAapHBIe (IIpeAMETHBIE) PEe3yiIbTaThl YKAa3hIBAIOTCA B COOTBETCTBHH C HX IIOJNHBIM
nepeurneM Bo ®I'OC COO ot 17.05.2012r. Ne 413 (B nocnenneit pegakuuu ot 12.08.2022)
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JESITEIIbHOCTH,
ORajicHre YHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIIBHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JTOTHYECKHUE
NEUCTBUA:

- CaMOCTOSITEIHHO
dbopMyIHpOBaTh U
aKTyaJH3UpOBaTh MPoOIEMY,
paccmaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABJIUBATh
CYyILLIECTBEHHBIN IIPU3HAK WU
OCHOBAHUS JJIsl CPABHCHHS,
KJIacCU(UKAUU U 00O0OIICHNUS;
- OTIPENICISATh LN
JIeSITCIIBHOCTH, 32/1aBaTh
napaMeTpsl ¥ KPUTEPUHU HX
JOCTH)KCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
POTHBOPEYUS B
paccMaTpUBaEMBbIX SBJICHUSX;
- BHOCUTh KOPPEKTHBHI B
JESITEIIbHOCTD, OI[CHUBATH
COOTBETCTBUE PE3YJIHTATOB
EJISIM, OTICHUBATH PUCKH
MOCTIEACTBHM JIeATEINHHOCTH;

- pa3BHUBATh KPEATHBHOE
MBIIUICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOJIEM

0) 6azoBbIC
HCCIICIOBATEIILCKUC ICHCTBHS:
- BIIJIeTh HaBBIKaMU yueOHO-
HICCJIEN0BATEILCKON U
MIPOEKTHOMH J1eATeIbHOCTH,
HABBIKAMU pa3peIICHUS
npobiewm;

- BBISIBJISITH TIPUIUHHO-
CJIEJICTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 33124y,
BBIIBUTATh TUIIOTE3Y €€
peIIeHu s, HaXO/UTh
apryMeHTHI [T
JIOKA3aTeIbCTBA CBOUX
YTBEPKIACHUM, 33/1aBaTh
napaMeTpsl U KPUTSPUH
peleHus;

- aHAJM3UPOBATH TOJyUEHHBIC
B XOJI€ pEIICHUS 3a/1a4l
pe3yIbTaThl, KPUTUYECCKH
OIICHUBATh UX JIOCTOBEPHOCTH,
IPOTHO3UPOBATh U3MCHEHHE B

MeTabo0yn3M (0OMEH BEILECTB H
IpeBpalieHre SHEPTUN),
roMeocTa3 (caMoperyJsius),
OmocuHTE3 OeJIKa, CTPYKTypHAas
OpTraHM3aIHs )KUBBIX CUCTEM,
JTUCKPETHOCTD,
CaMOperyJIsIIus,
CaMOBOCITPOU3BE/ICHNE
(penmpoxykrms),
HACJIEJICTBEHHOCTb,
W3MEHUYUBOCTb,
9HEPro3aBUCUMOCTD, POCT U
pa3BUTHE, ypOBHEBAs
OpraHH3aIus;
c(hOPMUPOBAHHOCTH YMEHUS
pacKpbIBaTh COJEPIKaHUE
OCHOBOIIOJIATAIOIINX
OMOJIOrMYECKUX TEOPUM U
TUIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
JBOJIIOIIMOHHOM,
IPOUCXOXKICHUS KU3HU U
YeNoBeKa;
c(hOPMHUPOBAHHOCTH YMEHUS
pacKpbIBaTh
OCHOBOTOJIararolme
OHOJIOTUYECKHE 3aKOHBI 1
3akoHoMepHocTH (I'. Mennens,
T. Moprana, H.A. BaBunosa,
3. I'ekxenst, @. Mronnepa, K.
Bbapa), rpanuiisr ux
MPUMEHUMOCTH K JKHBBIM
CUCTEMaM;

MpUOOpPETEHNE OTbITA
MPUMEHEHUS OCHOBHBIX
METOI0OB HAYYHOTO ITO3HAHMS,
UCTIONB3YEMBIX B OMOJIOTHUH:
HaOJIIOIEHNA U OITHCAHUI
KHBBIX CUCTEM, ITPOLIECCOB U
SBJICHUI; OpraHu3alny 1
MIPOBEICHNUS OUOJIOTUYECKOTO
9KCIIEPUMEHTA, BBIIBIKECHUS
TUMOTE3, BBISIBICHUS
3aBHCUMOCTH MEXKITY
HCCIIelyeMbIMU BETHUNHAMH,
OO0BSICHEHUS TTOTYYCHHBIX
pE3yNbTaTOB U
(hOpMyYIHPOBAHNUS BBIBOJIOB C
HCIIOJIb30BAHUEM HAYUYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;
c(OPMHPOBAHHOCTh YMEHUS
BBLICIISITh CYIIIECTBEHHbBIE




HOBBIX YCJIOBUSIX;
- YMETb MePEHOCUTH 3HAHUSI B
MO3HABATEJIbHYIO U
MPaKTUYECKYIO 001acTH
JKH3HEICATCILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS
U3 pa3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTAaTh HOBLIE HUJIEH,
npeayiaraTh OpUruHaIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CITOCOOHOCTB X
HCIIOJIb30BaHKS B
IMO3HABAaTEILHOM U COIMAIILHOMN
MIPAKTUKE

MIPU3HAKH BUPYCOB, KIETOK
POKApUOT U SYKAPHUOT;
OJTHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHH3MOB,
BHIOB, OMOT€O0IIEHO30B U
IKOCHCTEM; OCOOCHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U
NPEBpAICHHS SHEPTHH B
KJIIETKe, (hOTOCHHTE3A,
TUTACTHYECKOTO U
SHEPreTHUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a,
OTLTOIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKCHUS,
WHUBUIYIBHOTO PA3BUTHS
opranu3ma (OHTOTEHE3a),
O0pBOBI 32 CyIIIECTBOBAHUE,
€CTECTBEHHOT'O 0TOOpa,
BU1000pa30BaHUs,
PUCTIOCOOIEHHOCTH
OpPraHu3MOB K cpeJie OOuTaHus,
BJIMSTHUSI KOMITOHEHTOB
9KOCHCTEM, aHTPOIIOTEHHBIX
M3MEHEHUI B SKOCUCTEMAX
CBOGH MECTHOCTH,
KpPYTOBOPOTA BEIIECTB H
IpeBpaIleHne YHEPTUU B
ouocdepe;
c(hOpMUPOBAHHOCTh YMEHUS
peraTh OMOJOTUYECKHE
3a/1a4M, COCTABISATh
TCHOTHUITUIECKHIE CXEMBI
CKpEIIMBAHUS JUISI Pa3HBIX
TUTIOB HACJICIOBAHUS
MPU3HAKOB Y OPTaHU3MOB,
COCTaBIISATH CXEMBI TIepeHOca
BEIIECTB U YHEPTUU B
9KOCHCTEeMaXx (LIeNy MUTaHMUs,
TUILEBHIE CETH)

OK 02. Mcnonr3oBars
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaJIn3a U
WHTEpIpeTauu nHHOpMaun
1 “HGOPMaAIMOHHbIE
TEXHOJIOTUU JIJISl BBIIOJTHEHUS
3a1a4 mpodeccuoHambHOM
JeSATeIbHOCTH

B obnacTu IeHHOCTH Hay4YHOTO
NIO3HAHMS:

- chopMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00I11eCTBEHHOM MPaKTHKH,
OCHOBaHHOT'O Ha TUAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HaHUIO CBOETO MECTa B
HOJHUKYJIETYPHOM MHPE;

- COBEpIICHCTBOBAHUE

c(hOopMUPOBAHHOCTh YMEHUM
KPUTUYECKH OIEHUBATH
nH(popManno OMOJIOTUYECKOTO
COJIep>KaHusl, BKIIOYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
nH(popManuy, HayYHO-
TTOMYJISIPHBIC MaTEPHAIIBI);
WHTEPIPETUPOBATH ITUIECKUE
aCIIeKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH,
MeJHIIMHE, OMOTEXHOJIOTHH;
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SA3bIKOBOM M UYMTATEIBCKOU
KYJbTYpPBI KaK CpEe/ICTBA
B3aUMOJICVCTBUS MEXKITY
JIIOJIbMU U TTO3HAHUSI MUPA;

- OCO3HaHUE LIEHHOCTHU
HAYYHOU JIeSTEIbHOCTH,
TOTOBHOCTb OCYIIIECTBIIATH
MIPOEKTHYIO U

U CCIIEI0BATEIBCKYIO
JESTEIIbHOCTh UH/IUBUTYaJIbHO
U B TPYIIIIE;

OBnazneHre yHUBEpPCAIbHBIMU
y4eOHBIMHU MTO3HABATEIBHBIMU
NEUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BIIaJICTh HaBBIKAMU
MOJTy4eHUsT UHPOPMAITUH U3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIEHO
OCYILIECTBIISATH MMOUCK, aHATIU3,
CUCTEMAaTHU3AIHIO U
HWHTEPIIPETAINIO HHPOPMAIIHH
pa3IMYHbIX BUIOB U (popm
MIPE/ICTABJICHHUS;

- CO371aBaTh TEKCTHI B
pa3ianuHbIX (popMarax ¢
Y4E€TOM Ha3HAuEeHUS
nH(popMaIuU 1 1eIeBOM
ayJIMTOPUH, BBIOUpas
ONTUMAJIBHYIO OpMy
MIPEACTABICHUS U
BU3yaJIU3aIUH;

- OLIEHUBATh JI0OCTOBEPHOCTb,
JETUTUMHOCTh HH(POPMAIIHUH,
€€ COOTBETCTBHUE MPABOBBIM U
MOPAJIbHO-ITUYECKUM HOpMaM;
- UCTIOJIB30BaTh CPEJCTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIlMOHHBIX 33]1a4 C
cobioieHreM TpedoBaHUH
SPrOHOMHUKHU, TEXHUKU
0e30IaCHOCTH, TUTHEHEI,
pecypcocoepexeHus,
MIPaBOBBIX U ATUYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOH
0€e30I1acHOCTH;

- BIIQJICTh HaBBIKAMU
pacro3HaBaHMsI U 3aLIUTHI

paccMmarpuBath Ti100aIbHbIC
IKOJIOTUYECKUE TIPOOIIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH
110 OTHOILIEHHUIO K HUM
COOCTBEHHYIO MMO3HIIUIO;
c(OPMHPOBAHHOCTH YMEHHI
C03/1aBaTh COOCTBEHHBIE
UCbMEHHBIC U YCTHBIC
COOOIICHUSI HA OCHOBE
Ouosornueckoi nHpopmMauu
13 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh
MIOHATUMHBIN anmnapar
OuoI0rNH




uHpopManuu,
nH(}pOpMaAITMOHHOM
0€30M1aCHOCTH JUYHOCTH

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHIe

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIbHOCTH U
CaMOOIMPEICICHHIO;
-OBJIaJICHHE HaBBIKAMHU Y4eOHO-
HCCJIEIOBATENLCKOM,
IIPOEKTHOM U COLMATIbHON
JESITEIIbHOCTH;

OBnazneHne yHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMU
JICUCTBUSIMU:

0) coBMecTHas JeSTeNbHOCTD:

- MOHUMATh U UCTIOJIb30BaTh
MPEeUMYyIIeCTBa KOMaHAHON U
WHIUBUTyIbHOU PabOTHI;

- IPUHUMATD LIETTH COBMECTHOM
NeSITeTbHOCTH,
OpraHU30BBIBATDH U
KOOPJAWHUPOBATH JCHCTBUS 110
ee IOCTHXKEHUIO: COCTABIISATh
IIJIaH IEUCTBUH, paclpeaciaTh
POJIU C Y4€TOM MHEHHIA
YYaCTHUKOB O0CYX/IaTh
pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPAUHUPOBATh U
BBITIOJTHATE PaOOTY B YCIOBUSX
peasbHOro, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMO/IEICTBHUS;

- OCYIIECTBIISATH TIO3UTUBHOE
CTpaTEeruuecKoe MoBeICHHUE B
Pa3IUYHBIX CUTYALHSIX,
MPOSIBJIATH TBOPYECTBO U
BOoOOpakeHue, ObITh
WHUITUATHBHBIM

OgnajieHne yHUBEPCATbHBIMU
PETYISTUBHBIMH JIEHCTBUSIMHU:
I') IpUHATHE ce0s U IPYTHX
JIIOJIEN:

- IPUHUMATh MOTHBBI U
apryMEHTHI IPYTHX JIIOJEH MpH
aHaJu3e pe3yJIbTaToB
NeSITeTTHHOCTH,

- IPU3HABATH CBOE MPABO U
MpaBo JPYTHUX JIOACH Ha
OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH
MOHUMATh MU C TO3ULIUH
JIPYroro 4yejoBeka

- chopmupoBaTH YMEHUS
C03/1aBaTh COOCTBEHHBIE
MUChbMEHHbBIC U YCTHBIE
COOOIIIEHHUsI HAa OCHOBE
Ouosornueckoi nHpopMauu
13 HECKOJIbKUX HCTOYHUKOB,
IrPaMOTHO UCHOJIb30BaTh
MIOHATUMHBIN anmnapar
OHOJIOT Y,

- YMETh BBIJIBUTATh TUIOTE3HI,
POBEPSTH UX
IKCIIEPUMECHTAIbHBIMH
cpeacTBamu, GopMyIupys
IeJTb UCCIICIOBAHUS,
aHAIM3UPOBATH MOJTYUYCHHbBIE
PE3YJIBTATHI U JIENIaTh BBIBOIBL,
- IPUHUMATh y4acTue B
Hay4YHO-UCCJIEA0BATEIBCKOM
paboTe 1o OMOJIOTHH, YKOJIOTHU
¥ MEJIUIIMHE, IIPOBOIUMOM Ha
0a3e MIKOJIbHBIX HAYYHBIX
o0uIecTB U MyOJIUYHO
MPEJCTABISTH MMOJTyYCHHBIE
pe3yNIbTAThl HA YICHUYISCKUX
KOH(EPEHIIUIX Pa3HOTO
YPOBHS
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OK 07. CopnelicTBOBaTh
COXPaHEHHUIO OKPYKaroIIeH
CpeIIbl, PecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
HM3MCHCHHUU KJIMMaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3((HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

B obnacTu 5K0I0THYeCcKOro
BOCIIUTaHUS:

- ¢hOpMHPOBAHHOCTH
9KOJIOTUYECKOH KYJIbTYpHI,
MMOHUMAHUE BIUSHUS
COIIMAIbHO-3KOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COLIMATBHOMN
cpe/ibl, 0OCO3HAHUE
ri100aJpHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeEM;

- INTAHUPOBAHUE U
OCYILIECTBJICHUE JICVCTBUI B
OKpY’KaoIIel cpesie Ha OCHOBE
3HaHMA LEJNeW yCTOMYMBOro
Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HETIPUATHE
JIEUCTBUIA, PUHOCSIINX BPE
OKpY’KaloIIeH cpene;

- YMEHHUE MTPOTHO3UPOBATH
HeOIaronpusITHbIC
9KOJIOTUYECKUE MOCIIECACTBUS
NpeANTPUHUMAEMBIX JICHCTBUM,
MpeaoTBpaliaTh ux;

- pacuIMpeHHe OIbITa
JIeATETLHOCTH DKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

- OBJIJICHUE HaBbIKAMU
y4e0HO-HCCIIeI0BATENbCKOH,
IIPOEKTHOM ¥ COLMAIIbHON
JIeATETbHOCTH

- BJIQJIETh CUCTEMOM 3HAHUN 00
OCHOBHBIX METOJIaX HAy4YHOT'O
MO3HAHUS, HCIIOJIb3YEMBIX B
OHOJIOTrMYECKHUX
WCCIICIOBAaHUSX KUBBIX
00BEKTOB U 3KOCUCTEM
(omucanue, U3MEpEHUeE,
MPOBEICHHE HAOIOICHUI );
croco0aMH BBISBIICHUS H
OLICHKH aHTPOIIOT€HHBIX
W3MEHEHUN B IPUPOJE;

- YMETh BBIABIATH
OTIUYHUTEIHHBIC TPU3HAKU
KUBBIX CUCTEM, B TOM YHCIIE
rpubOB, paCTeHUM, )KUBOTHBIX
U 4eJIOBEKa,
pUCIOCOOICHHOCTH BUIOB K
cpene oouTaHusl,
a0MOTUYECKNX U OMOTHYECKHUX
KOMIIOHCHTOB 3KOCHCTEM,
B3aMMOCBS3€i OPraHu3MOB B
CO0011IeCTBAX, aHTPOIIOT€HHBIX
U3MEHEHUH B SKOCHCTEMaX
CBOCH MECTHOCTH,;

- YMETh BBIJCISTh
CYIIIECTBECHHBIC IPU3HAKU
OMOJOTMYECKHX MPOIECCOB:
oOMeHa BeIlecTB
(Metabosn3m), HH(OpMAIUK U
MIPEBPAIICHUS SHEPTHH,
OporKeHHs, aBTOTPOPHOTO U
reTepoTpoPHOro TUIIOB
nuTaHus, poTocuHTe3a U
XEeMOCHHTE3a, MUT03a, Mel03a,
ramMeToreHesa, sMOpuoreHesa,
MOCTAMOPHOHAIBHOTO
pa3BUTHS, PA3MHOKECHHSI,
WHIUBUAYATBHOTO Pa3BUTHS
opranmu3ma (OHTOTeHe3a),
B3aHMOJICHCTBUS T'SHOB,
rereposuca; AeMCTBUI
HCKYCCTBEHHOT0 0TOOpA,
CTaOMIIN3UPYIOLIETO,
JBUKYIIETO ¥ Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA;
AIIONATPUIECKOTO U
CUMIATPUYIECKOTO
BH1000pa30BaHMS; BIUSHUS
JBUKYIIUX CHJT SBOJTIOIINH Ha
reHO(OH/T IOy JISIINH;
MIPUCTIOCOOTICHHOCTH
OpraHU3MOB K CpeJie OONTaHus,




YepelOBaHUsl HAIPABIICHUN
IBOJIIOLIMH; KPYTOBOPOTA
BEILECTB U ITI0TOKA YHEPTUHU B
9KOCUCTEMAX

IIK 1.1. ITpoBepsts
HCIIPAaBHOCTh
TEXHOJIOTHYECKOTO
000pyI0BaHUs, CUCTEM
0€30MacHOCTH U
CUTHAJIM3ALUH,
KOHTPOJIbBHO HU3MEPUTETbHBIX
puOOpPOB U aBTOMATUKU HA
aBTOMATU3HPOBAHHBIX
TEXHOJIOTMYECKUX JINHUSX
MIPOU3BOJICTBA MIPOIYKTOB
MUTaHUS U3 PACTUTEILHOTO
CBIPbSI B COOTBETCTBHH C
JKCILTyaTallMOHHOM
JOKYMEHTalUEn

CdopmMupoBaHHOCTH
HKOJIOTMYECKOTO  MBIIUICHUS,
MOHVUMAHHUS BITVSTHUSI
COLIMATIbHO-9KOHOMHUYECKUX
IIPOLECCOB  HA  COCTOSIHUE
NPUPOAHOM W COLHMAIBHOMN
cpenbl; MPUOOPETEHHE OIlbITa
HKOJIOTO-HANpPaBICHHON
JIeATETbHOCTH

310poBbE u ero
COCTABJISIOIIHE. dakTopsl,
ITIOJIOKUTCIIBHO nu

OTPULIATENIFHO BIUSIOLINE Ha
OpraHu3M u4esoBeKa. BpenHsble
OPUBBIYKU:  TIOCIEACTBUA U
npoUIaKTHKA. [Ipobnema
TEXHOT€HHBIX BO3JCHCTBUI Ha
3/10pOBbE YeJIoBeKa
(2NMeKTpOMarHuTHHIE O,
OBITOBAast XUMHS, H30BITOYHBIC
OIyMBI, pagudamuss W T.IL).
Anmanranus OpraHu3Ma
YeloBeKa K dakTopam
OKpYKaroleun Cpenpl.
3amuTHbIC MEXaHHU3MBI
opraHusma YeJI0BeKa.
310poBbE u
pabortocnocobHocTh  [IpaBuiia
0€30MacHOTO  MCMOJIb30BaHUS
OBITOBBIX prudopoB 51
TEXHUYECKUX YCTPOICTB

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHON

TUCTUTLITAHBI

2.1. O0beM JUCUUILIMHBI U BU/bI Y4e0HO# padoThl
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Bun yuyeoHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbl IMCHHUILIMHBI 144
1. OcHoBHoOe coJep:kaHue 110

B T. 4.

TEOpPETUIECKOE 00yUeHHE 66

1a0b0paTOPHBIE/TTPAKTUIECKUAC 3aHATHS 44
2. IlpodeccnoHaIbHO OPUEHTUPOBAHHOE COIeP:KAHUE 24

BT. 4.

TEOpEeTUYECKOe 00yUeHUE 8

J1a00paTOpPHBIE/TIPAKTUYECKUE 3aHITHS 16

3. Konrpoabnas padora

IIpomexyrounas arrecranus 1u@ppepeHupoOBaAHHBIN 3a4yeT
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2.2 TEMATUYECKHWH IUIAH ¥ COJAEP)KAHUE JTUCIUIIJINHBI

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem
HaumenoBanue N dopmMupyemblie
O — JlabopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIATHON B Yacax KOMITETEHIIHH
MOYJIb (IPU HAJTHYMH)
Paznea 1. Kierka — cTpykTypHO-QpyHKIIMOHAIbHAS €JUHULIA KUBOTO 36 OK 01; OK.02; OK
04
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 02
buoJsiorus kak 1 | buoJsorusi Kak HayKa.
HayKa CBs13b OMOJIOTUH C IPYTHMMH HayKaMu: OMoxumusi, 0nodusuka, OuoHuKa, renoreorpadus u ap.
Posib 1 Mecto Guonoruu B GOpMUPOBAHHH COBPEMEHHOW HAYYHOW KapTHHBI MHpa. 3HAYCHUE
Ounonoruueckux 3HaHui. Mcropust Ononoruu. 3HadyeHHe HUTOJIOTUH JJI Pa3BUTHUSL OHOJIOTHH U
MO3HAHUS TPUPOABI. MeTOoABl IUTOJIOTUU: MHKPOCKOIHUS, Xpomarorpadus, snekrpodopes,
METO]I MEUEHBIX aTOMOB, AuddepeHnanbHoe HeHTpUdyTupoBaHue, KyJIbTypa KIETOK
IIpakTHyeckoe 3aHATHE 0
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2 OK 02
Oo0mas
XapaKTepHCTHKA 1. | Pa3nooOpa3ue Ouocucrem.
- OpraHmauHﬂv OMOJIOTHUYECKUX CHCTEM. }/pOBHI/I OpraH3aLuH ouocucrem: MOIIEKyILAPHO-
TEeHETUYECKUN, OPTraHOUAHO-KJIETOYHBIN, OPraHU3MEHHbBIH, MOMYJISIUOHHO-BUI0BO,
HKOCHUCTEMHBIH (OnoreoneHoTnyeckuit), 6nocepusiii. Hayku, nsydaroniue 6noaoruueckue
00BEKTHI Ha Pa3HBIX YPOBHSX OpraHMU3aluu ku3Hu. OOI1as XapakTepUCTUKA KU3HU, CBOWCTBA
XKUBBIX cucTeM. [Iporiecchl, mpoucxoasume B OMocucreMax
IIpakTHyeckoe 3aHsATHE 0
Tema 1.3 Coaep:xanue yueOHOro MaTepuaJia 6 OK 01; OK.02; OK
Bbuosornyecku 04
Ba’KHbIE 1 | Xumnueckuii cocTaB KJIETKH.
XUMHYecKHne Heopranuueckue BemiecTBa KJIETKH, UX OMOJIOrHYecKas poJib.
COeTUHECHUSA Opranuyeckue BeliecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u GyHKIUN
6enkoBoi MoseKysbl. DepMeHTHI, MPUHLIKI UX JAeHCTBUS. YTieBoabl. buonornyeckue
(GYHKIIUH YTIIEBO/IOB.
Jlunuasl. O6muit man crpoenus. 'mapodunbHo-TuapodoOHbIe cBoiicTBa. Kitaccudukarys
munuaoB. buonornyeckue pyukiuu aunuaoB. AT®. Crpoenune monexkynsr ATO.
buonornueckue pynkunu ATD
IIpakTnyeckue 3ansaTus 1,2 4
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Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanue . dopmMupyembie
pa3IeI0B 1 TeM JIa0OpaTOpPHBIE U MPAKTHYECKUE 3AHATHS, IPUKJIAAHON B Yacax O —
MOAYJIb (IPY HAJTUYHMH)
1 | CpaBHeHue OHMOIOTUYECKOM POIM OPraHUYECKUX U HEOPTaHMUECKUX COEMHEHUH B
OpraHM3Me YeJIOBEKa.
2 | Onpenenenne ButamuHa C B IpoyKTaxX MUTAHUS
Tema 1.4. Conep:kanue y4e0OHOIro MaTepuaJa 6 OK 01;0K 02;:0K
CrpykTypHO- 04
¢pynkunonanbHast | 1 | Kiuerounas reopus (T. llIBann, M. lllneiinen, P. Bupxos).
opraHu3anus OcCHOBHBIE TOJIO’KEHUSI COBPEMEHHON KJIETOYHOW TEOpPUH. TUIBI KIETOK: 3yKapHOTHYECKas U
KJIETOK npokapuoTuyeckas. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK JSyKapuoT (pacTUTENIbHOM,
KUBOTHOU, TpuOHOI). CTpoeHHE NPOKAPUOTHYECKOH KieTkH. (OCOOCHHOCTH CTpPOCHUS
reTepoTpopHOi M aBTOTPO(HOM HpOKApUOTHUYECKHX KiIeTOK. CTpoeHue Iaa3sMaThudecKoi
MeMOpaHbl. TpaHCIIOPT BELIECTB Yepe3 MIa3MaTHUECKYI0 MEMOpPaHy: TaCCUBHBINA U aKTHUBHBII.
OHJOLMUTO3: MHUHOLMTO3, (arouuto3. Ok3ouuTo3. OO0070YKAa WIM KIETOYHAs CTEHKA.
Crpykrypa u QYHKIMH KJICTOYHOW CTEHKH pacTeHHil, rpuboB
2 | CTpoeHue U (pyHKIMHM OPTAHOUAOB KJIETKH
Huronmnazma.  [luto3onb.  Llurockenmer.  OmHOMeMOpaHHBIE ~ OpPraHOUIBl  KIIETKH:
sHjomnazmaruyeckas cetb (DIIC), anmapar [onbkH, JTU30COMBI, MEPOKCUCOMBI, BAKyOJIU
pacTUTENnbHBIX KiIeToK. CTpoeHne M (QYHKIMH OJHOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
Krnerounsiii cok. Typrop.
[ToryaBTOHOMHBIE ~ OpraHOWJBl  KJIETKM: MHUTOXOHJPHUM, IUIACTHUJBL:  XJIOPOILIACTBHI,
XPOMOIUIACTBI, JIEUKOIUIACThI, UX CTpOEeHUE U (PyHKIMU. SIAepHbI anmapar KIeTKH, CTpPOCHHE
U QyHKIUH.
HemeMmOpaHHble OpraHoubl KJIETKU: PHOOCOMBI, MHKPOTPYOOUKH, KJIETOUHBIH ILIEHTP.
OpraHousipl JBUKEHUS: PECHUYKH U HKTyTUKH. CTpoeHne u (QyHKIUMH HeMeMOpaHHBIX
OpPraHOUJOB KJIETKH
IpakTHyeckoe 3ausitue 3 2
1 | CpaBHeHue CTpOeHUS KJIETOK pacTeHH, TpuO0B 1 OaKTepHii
Tema 1.5. Coaeprxanue yueOHOro MaTepuasa 4 OK 01;0K 02
CTpyKTypHO-
(pyHKIIHMOHAIBHBI
e (hakTopbI
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HaunmenoBanue
pa3aesioB U TeM

Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHON
MOAYJIb (IPY HAJTUYHMH)

O0nLeMm
B yacax

dopmHpyeMble
KOMIIeTCHIIUH

HaCJIeACTBEHHOCT
u

Crtpoenune xpomocoM. HykjienHOBbBIE KM CJIOTHI

XPpOMOCOMHEII HA0OP KIIETOK, TOMOJIOTHYHBIC ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlIOW THBIN
u auruton eI Habop. Hykiennoseie kucnoTel. JIHK 1 PHK. Ctpoenne HyKJI€MHOBBIX
kucnoT. Hyxkneoruasl. Kommuiemenrapusie a3otucteie ocHoBanus. [Ipasuio Yapradda.
Crpyxkrypa JJHK — nBoiinas criupains. MectoHaxoxaenue u onosnorundeckue ¢pynkunn JJHK.
JAHK-skcnepruza. Bunsl PHK. @ynkuuu PHK B knetke

IIpakTHyeckoe 3ansTue 4

1

‘ Pemenne 3amaq Ha OonpeaACICHNUEC NOCJICAOBATCIbHOCTH HYKJICOTHIO0B

Tema 1.6.
IMpoueccsl
MATPUYHOTO
CHHTEe3a

Coaep:xanue yueOHOro MaTepuaJia

OK 01;0K 02

1

Marpuunblii cunre3 JHK — penyimkaums.

[Tpuniune! permkanuu JJHK. Mexanusm perukanuu JIHK. Penapanus JTHK
(moperuiekaTUBHAas, MOCTpEIUIeKaTUBHAA). Peakiiun maTtpuunoro cunresa. [Ipunnmn
KOMILUIEMEHTApHOCTH B peakiusix maTpuuHoro cunresa. JJHK u rensl. ['enetnueckuii ko, ero
cBorcTBa. Tpanckpunuusa — matpuunbli cuaTe3 PHK. Tpancisanus u e€ sramnsl. Y ciioBus
o6uocuntesa 6enka. Ctpoenue T-PHK u konupoBanue amuHokucnot. Pons pubocom B
OuocuHTe3e Oenka

IIpakTH4eckoe 3aHATHE S

Pemenne 3a1a4 Ha OonpeaACIICHHUE TOCICA0BATCIbHOCTH aMUHOKHCIIOT B MOJICKYJIC Oenka.

Tema 1.7.
Hexnerounbie
(opmbI KHU3HU

Conep:xanue y4eGHOro MaTepuasia

OK 01;0K 02

Bupycsl — HekJ1eTOUHBbIe (JOPMBI :KU3HU H 00JIUTaTHBIE MApPa3suThl. CTPOCHHE ITPOCTHIX U
CJIOKHBIX BUPYCOB, peTpOBUPYCOB, OakTepuodaros. Kuznennsrit ki JJHK-coxepxamnimx
Bupycos, PHK-coneprxamux Bupycos, 6aktepuodaros. BUY, rematut uenosexa.

bakrepuu. O0mias xapakrepuctuka. [lonarue mramm. Bupycel u 6aktepun: cXoacTBa U
pasnuyus

IIpakTHyeckoe 3aHsATHE 6

1

AHanu3 BUPYCHBIX U OaKTepHaIbHBIX 3200J€BaHUH.

Tema 1.8.
OOMeH BelecTB "
npeBpalieHue

Coaep:xanue yueOHOro MaTepuaJia

OK 02

1

AcCHMMISIIUSA U IUCCUMUISIIUS — IB€ CTOPOHBI MeTa00/IM3Ma.
Tunbl oOMeHa BelecTB: aBTOTPOMHBINA U reTepoTpodHBIN, a9pOOHbIM U aHAIPOOHBIH.
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Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanue . dopmMupyembie
pA3ICIOB 1 Tem JIa00paToOpHbIe M NPAKTHYECKHE 3AHSATHS, IPUKJIATHON B Yacax KOMIIeTeHIHH
MOAYJIb (IPY HAJTUYHMH)
JHEPrUH B KJIEeTKe OHepreruyeckoe odecrieyenne knetku: npespamieHue AT® B 0OMEHHBIX MpoLeccax.
PepMeHTaTUBHBIN XapaKTep peaklMi KJIETOUHOr0 METadoan3Ma
2 | IlepBuuHbIii CHHTE3 OPraHUYeCKNX BellleCTB B KJIETKe.
[Tnactrueckuit oomeH. @orocunTe3. XeMOCHHTE3. AHA’pOOHBIN YHEPreTHUECKUI OOMEH.
AnaspoOHble opranusmsl. bpokeHue, aBTOTpOQHBIN U reTepoTPOPHBII TUI TUTAHUSL.
AHa3po0HBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTHH. DTaIbl JHEPTETHUECKOTO
oOMmeHa. I'nukonu3. buosnornyeckoe OKUCIEHUE, WK KIETOUYHOE JbIXaHUE
IIpakTHYecKoe 3aHsATHE 0
Tema 1.9. Cojaeprxanue yueOHOro MaTepuaJia 2 OK 02;0K 04
Ku3HeHHBbIH 1 | KneTro4yHblii UK, €r0 NEPUOIbI U Peryasiuus.
LHMKJI KJIeTKH. [Tepuoner naTEpdazsel ux ocodennoctu. AuddepeHnmanus KIeTKA 1 apecT KIETOUHOTO
Mpuro3. Meiio3 nukia. Jlenenue knetku — Muto3. Ctaauu MUTO3a U IpoUcxo e npoueccsl. Kapuokunes u
IUTOKHHE3. buonornyeckoe 3HaueHne MuTo3a. Meio3 — peJyKIIMOHHOE JIEJIEHUE KIIETKU.
Craauu meiio3a. Meiio3 — ocHOBa 10J10BOro pasMHoxeHus. [loBeaenne xpomocom B Meiiose.
Kpoccunrosep. buonorndecknii cmMpicit Meiio3a. D hexTsl Meitoza. Meiio3 B )KU3HEHHOM
IIMKJIE OPIaHU3MOB
KonTtpouabHnas paGora 2
MoJeKyJISIpHBII YPOBEHb OpraHU3aLMH )KUBOTO
Paznea 2. Crpoenne 1 PYHKIMH OPraHU3Ma 44 OK 02;0K 04
Tema 2.1. Coaepxkanue y4eOHOIro MaTepuaJa 6 OK 02;0K 04
Crpoenne 1. | OnHoxknerouHble opranu3Mbl. KomoHuanbHble opraHu3Mbl. MHOTOKJIETOYHBIE OPTaHU3MBbI.
OpraHm3ma B3aumocBs3p yacTell MHOIMOKJIETOUHOTO oprann3Ma. @yHkuus. Opranbl U CUCTEMBI OPIaHOB.
Anmnapatsl opraHoB. ['omeocTa3 opranusma U ero nojiepkaHue B rpoiiecce
KU3HEJCSATEIBHOCTH.
2 | Qynkyuonanvuasn cucmema opeanos. Tkanu pacmenuii. Opeanvl pacmenuil.. 3HaueHue onopol,
OBUIICEHUS, NUMAHUS, ObIXAHUS, MPAHCROPMA 8eUjecms, 8bl0eNeHUs, 3auumol. SHauYeHue
NposBNIeHUS Pa30PaAACUMOCIU U PeSyayuu
IpakTuyeckoe 3ausitue 7 2
1. | Ananu3 Teopuu KIOHAJIBHO-CEIeKTUBHOrO0 nMMyHuTeta I1. Dpnuxa, .M. Meunukosa.
Wndekuronnsle 3a00yeBaHus U dnuaeMusi. Baxxaele snueMiuu B UCTOPUU
Tema 2.2. Cojaepixkanue yueOHOIro MaTepuasia 2 OK 02;0K 04
Dopmbl | dopmbl pasmHOKeHHs oprann3MoB. becronoe i monoBoe pasMHoXKeHHe. Bribl Gecrnonoro
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Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanue . dopmMupyembie
Ja0opaToOpHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON B yacax
pa3aesioB U TeM KOMIIETCHIIU U
MOAYJIb (IPY HAJTUYHMH)
Pa3MHOKeHHUS Pa3MHOKEHHUS: POCTOE JIEJICHUE HAJBOE, IOYKOBAHUE, PA3MHOXKEHUE CIIOPAMHU, BET€TaTUBHOE
OPraHu3MOB pasMHOXKEHHUe, pparmMeHTanus, KioHuposanue. [looBoe pa3MHOKEHHE.
IIpakTHYecKoe 3aHsATHE 0
Tema 2.3. Conep:kanue y4eOHOT0 MaTepHuaJia 4 OK 02;0K 04
OnTorene3 1 | I'amerorenes y xuBoTHbIX. Criepmarorenes u ooreHe3. CTpOeHUE MOIOBBIX KIETOK.
KMBOTHBIX H OmtogoTBOpeHue u aMOpHOHAIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha
yeJioBeKa npumMepe JiaHueTHuka). Ctaauu sMmOpuoreHesa
2 | Poct u pa3ButHe *)uBOTHbIX. [locToMOpuoHanbHblil nepuo. [Ipsamoe u Henpsimoe pa3BUTHE.
Pa3zBuTHe ¢ MeTamop030M y O€CIIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. CTaumn
MOCTAMOPHUOHAIBHOTO Pa3BUTHsI Y )KMBOTHBIX M uesoBeka. [leprosl oHTOreHe3a yenoBeka.
buonoruueckoe crapeHue u cMepTh. I 'epoHTONI0THS
IIpakTHYecKoe 3aHATHE 0
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJia 2
Omnrorenes 1 | 'amerodut u ciopodut. PasmHokeHue U pa3BuTre Bogopocieid. PazMHOKeHHE U pa3BUTHE
pacTeHui CIIOPOBBIX pacTeHuil. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. [leprnonasl
OHTOI'€HE3a pACTEHUMU
IIpakTHyeckoe 3aHsATHE 0
Tema 2.5. Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 02
OcHoBHBIC I'eneTnka kak HayKa O HaCJI€ICTBEHHOCTU U U3BMEHUYUBOCTH OPraHu3MOB. OCHOBHBIE T€HETUYECKUE
MOHATHUSA NoHATUA U cUMBOJIBL. ['eH. ['enotun. denortur. AsuienbHbIe TeHbI. AJIbTEPHATUBHBIC IPU3HAKH.
TeHEeTHUKHU JIOMUHaHTHBIN U PELIECCUBHBIN MpU3HAKU. [ 'oMo3uroTa u rerepo3urota. Yucras nuaus. [ uOpuab.
OCHOBHBIE METO/bI TEHETUKH: THOPUIO0IOTHUECKUM, TUTOIOTUUYECKHE, MOJIEKYJISIPHO-
TEeHETUUYECKUE
IIpakTHyeckoe 3aHATHE 0
Tema 2.6. Coaepxanue yueOHOro MaTepuasa 4 OK 02;0K 04
3aKoHOMEPHOCTH | 3aKOHOMEPHOCTH 00pazoBaHMs rameT. 3akoHbl . Mennens: MoHOTHOpHIHOE CKpEIBaHHE.
HACJIeI0BaHUsA [IpaBuso JOMUHUPOBaHUS. 3aKOH €IMHO0Opa3us MEPBOrO MOKOJIECHUS. 3aKOH paclIenIeHUs
npu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ unmore3a YiuCTOTh ramerT.
Ananusupytolee ckperBanue. JurudpuaHoe ckpelmuyBanie. 3aKOH HE3aBUCUMOTO
HacyenoBaHusl npu3HakoB. [lonurnOpuaHoe Hacae10BaHUE U €r0 3aKOHOMEPHOCTH
IpakTuyeckoe 3ausitue 8 2

1 ‘ Pewenue cenemuueckux 3adau na onpe()eﬂeHue 6epoAmMHocmu HACeOCMBEeHHbIX NpU3HAKoe
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Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bem
HaumenoBanue . dopmMupyembie
pa3IeI0B 1 TeM Ja0opaToOpHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHON B yacax O —
MOAYJIb (IPY HAJTUYHMH)
| npU MOHO-, OU-, NOAUSUOPUOHOM U AHATUIUPYIOUeM CKPEUWUBAHUY } PACTEeHU
Tema 2.7. Coaeprxanue yueOHOro MaTepuasa 4 OK 01;0K 02
B3aumopneiicreue = =
CCHOB 1 | I'enotum kak mnenoctHas cuctema. MHoxkecTBeHHOE JeiicTBue reHoB. [Tneiorpomnusi.
MHoxeCTBEHHBIN ajuienu3M. B3anMmoiericTBre alenbHblX TeHoB. KogoMuHupOoBaHue.
B3aunmopeiicTBue HeauienabHbIX reHoB. KoMmementapHocts. Dnuctas. [lonumepus
IIpakTHyeckoe 3ansiTHE 9 2
1 | Pewenue cenemuyeckux 3a0ay Ha onpeoeienue 6epOSMHOCMU 603HUKHOBEHUS
HACIe0CMBEHHbIX NPUSHAKO8 NPU PA3IUYHBIX MUNAX 83AUMOO0EUCEUsL 2eHO8 ) PACHeHUl
Tema 2.8. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01;0K 02
CuenJieHHoe 1 | 3akonsl T. Moprana. CueryieHHOE HaclieIoBaHWE T€HOB, HAPYIICHUE CIICTUICHHUS.
HacJieJ0BaHHe XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUecKkoe KapTUPOBAHUE XPOMOCOM.
NPU3HAKOB Hcnosp30BaHruE KPOCCUHIOBEPA JUIsl COCTaBJICHUSI TEHETHUECKUX KapT XpOMOCOM
IIpakTHyeckoe 3ansaTue 10 2
1 | Pewenue cenemuyeckux 3a0ay Ha onpeoeienue 6epOSMHOCMU 603HUKHOBEHUS
HACNe0CMEEHHbIX NPUSHAKO8 NPU CYENIeHHOM HACIe008aAHUU Y PACMEeHUl
Tema 2.9. Coaepxkanue y4eOHOro MaTepuaJa 4 OK 01;0K 02
I'eneTnka moJsia 1 | XpomMocoMHBIN MEXaHU3M OIpeIeeHUs 1101a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['oMorameTHsIi U reTeporaMeTHBIN MoJjl. ['eHeTnyeckast CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenoBaHnue npu3HaKkoB, CIEMJIEHHBIX C I1OJIOM
IIpakTnyeckoe 3ansaTHe 11 2
1 | Pemenue 3a1a4 Ha ornpesiesieHHUE BEPOSITHOCTH BOSHUKHOBEHHS HACIIE€ACTBEHHBIX IPU3HAKOB,
CLEIUICHHBIX C M0JIOM, COCTaBJICHHE FEHOTUITNYECKUX CXEM CKpEIIMBaHMs
Tema 2.10. Cojaeprxkanue yueOHOIro MaTepuasia 4 OK 01;0K 02
I'enernka 1 | Kapuotun d4enoBeka. Meronpl HM3yuyeHUsT TEHETUKM  4YEJIOBEKAa: TeHealloTHYeCcKuH,
yeJioBeKa OJIM3HELIOBBIM, IUTOTCHETUYECKUH, OHOXMUMHYECKUN, TMOMYJISIUOHHO-CTATUCTUYECKUI.
HacnenctBennsie 3a0osieBaHus 4elloBeKa. ['€HHbIE M XPOMOCOMHBbIE OOJIE3HM UeIOBEKa.
bonesnu ¢ HaciencTBEHHOH NPeIpaclookKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOM T'€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKUX 3a00JIeBaHUH YeIoBeKa
IIpakTHyeckoe 3ansaTHe 12 2

[EY

Pemrenne 3a1a4 Ha OompeACICHUEC BEPOATHOCTH BO3HUKHOBCHUSA HACJICACTBCHHBLIX ITPU3HAKOB,
HCIOJIB3YSA MCTOABI TCHCTUKH YCJIOBCKA, COCTABJIICHUC I'CHOTHITMYCCKUX CXEM CKPCIIMBAHUA.
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Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bem
HaumenoBanue . dopmMupyembie
pa3IeI0B 1 TeM JIa0OpaTOpPHBIE U MPAKTHYECKUE 3AHATHS, IPUKJIAAHON B Yacax O —
MOAYJIb (IPY HAJTUYHMH)
Tema 2.11. Conep:kanue y4e0OHOIro MaTepuaJia 4 OK 01;0K
3aKOHOMEPHOCTH 02,0K04
H3MEHYHMBOCTH 1 | B3aumogeiicTBue reHOTHNa M cpelsl npu  (opmupoBanuu ¢GeHoTuna. 3mMeHunBOCTH
npusHakoB. KadecTBeHHblE W KOJMYECTBEHHBIE IPU3HAKW. BHIbl M3MEHUYMBOCTH:
HaCJIEICTBEHHAs! U HEHACJIE/ICTBEHHASI.
3aKOH rOMOJIOTHYECKHX PAZOB B HaciencTBeHHOH u3menunBocT (H.M. BaBuios).
MoudukaronHas, WM GEeHOTHITNYECKass U3MEHUYNBOCTh. PoJb cpensl B MOAM(PHUKAIIMOHHOM
n3MeHuuBOCTH. HopMa peakuuu npusHaka. BapumanuoHHBIN psl M BapuUallMOHHAs KpPUBAsd.
XapakTepucTuka MOIH(PUKAITMOHHON H3MEHUYNBOCTH
HacnencrBeHHas, win reHOTUIIMYECKast H3MEHUYUBOCTh. KoMOMHATHBHASL N3MEHUYNUBOCTb.
MyTannonHas U3MEHYUBOCTb. BUIbl MyTanuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE. [IpryunHEI
BO3HUKHOBEHUS MyTalUl
IIpakTnyeckoe 3ansTHe 13 2
1 | Pemenue 3a1a4 Ha orpeie/IeHUE TUIIA MyTAlLlMK [IPH Nepelaue HaceICTBEHHbIX IPU3HAKOB,
COCTaBJIEHHE T€HOTUIIHYECKUX CXEM CKpEUIMBaHUs
Tema 2.12. Coaepxkanue y4eOHOro MaTepuaJa 2 OK 01;0K 02
Cenexnus 1 | Cenexnus Kak Hayka. MeToibl ceNneKIMOHHON padoThl. ['eTepo3uc u ero npu4rHAIL.
OpPraHu3MoB HckyccTBeHHBIH 0TOOP: MacCOBBIN M MHAMBUIYaTbHbIN. JTanbl KOMOMHALIMOHHOM CeNeKInH.
Coprt, nopoaa, mramm
ANTOpPUTMBI pELICHHE 3a]1a4 Ha ONPEACIEHUE BO3MOKHOIO BO3HUKHOBEHHMSI HACJIEICTBEHHBIX
IPU3HAKOB IO CEJIEKIMH, COCTABJICHNE T€HOTUIINYECKUX CXEM CKpEIIMBaHUSs
IpakTHYecKoe 3aHATHE 0
KonTtpoJsbHas padora: Ctpoenue 1 GyHKIIMM OPraHu3Ma 2
Pa3nen 3 Teopusi 3BosIIONNH 16 OK 02, OK 04
Tema 3.1. Coaeprxanue yueOHOro MaTepuasa 2 OK 02, OK 04
Hcropus 1. | IlepBbie 3BOMIOIIMOHHBIE KOHLIENIUH. [ pagyanucTiuueckas sBoonoHHas KoHenuus K. b.
IBOJIOUMOHHOTO Jlamapka. JIBmxymmue cuisl 3Bomonuy. Kpearuonusm u tpancopmusm. Cucrematnka K.
yaeHus Jlunaues u €€ 3HaUeHue I GOPMHUPOBAHUS UICH IBOIIOIUN

[TpeanockIKy BOSHUKHOBEHUS JapBUHU3MA. DBOIOLMS BUI0B B pupoae. bopnoa 3a
cymectBoBanue. EctectBenHblit oT00p. JluBeprenius npu3HakoB U BUI000pa30BaHuUeE.
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HaunmenoBanue
pa3aesioB U TeM

Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHON
MOAYJIb (IPY HAJTUYHMH)

O0nLeMm
B yacax

dopmHpyeMble
KOMIIeTCHIIUH

OCHOBHBIE TIOJIOKEHHSI CHHTETHYECKOM Teopuu dBororuu (CTD). Pons aBosoMoHHON
TeOpuHu B (HOPMUPOBAHUY HAYYHOW KAPTUHBI MUPA

IIpakTH4yeckoe 3aHATHE

Tema 3.2.
Mukpo3Boroumst

Conep:kanue y4eOHOTr0 MaTepuaJia

OK 02

MHUKPOIBOJIIOIHS B MAKPOIBOJIIOIHSI KK ATAIlbl 3BOJOIIMOHHOTO Tporiecca. [ eHeThuyeckue
OCHOBBI 3BOJTIOIIMU. MyTalluu 1 KOMOWHAIIMK KaK JIEMEHTAPHBIN 3BOJIIOLIMOHHBIN MaTepHall.
[Momysius Kak 37eMeHTapHast SAUHUIIA SBOJIOIUH.

JIBrokytue cuitbl ((hakTophl) BOIONKUKA. MyTallMOHHBIH POIIECC ¥ KOMOMHATHBHAS
HU3MEHYMBOCTh. Murpartust. M3omsiius momyisiuii: reorpaduyueckas (IpOCTpaHCTBEHHAS),
Ouosorudeckas (pernpoyKTUBHAS).

EcrecTBeHHbI 0TOOD — HanpaBistomuil paktop sBomonuu. boprda 3a cyiiecTBoBaHHE KakK
MEXaHU3M JICHCTBHSI €CTECTBEHHOIO 0TOOpA B MOMyJIAIUsaX. Bua u ero kpurepuu (pU3HaKu).
BumooOpa3oBanue Kak pe3yJbTaT MUKPOIBOJIIOLUH

HpaKTI/I‘{eCKOC 3aHATHEC

Tema 3.3.
Maxkpo3Boaouust

Coaepxkanue y4eOHOro MaTepuaJa

OK 02

Maxkpoasomtonusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepuios). [lytu
JOCTHKEHUs] OMOJIOrMUYEeCcKOoro mporpecca: apoMopdos, uauoaganrtaius, oOmas AereHepanus.
Mertoapl U3yueHUs MaKpOIBOITIOIMU. 3aKOH 3apoibiieBoro cxoAcTsa (3akoH K. bapa).
buorenernueckuii 3akoH (3. I'ekkens, @. Miosutep). O61mune 3akOHOMEPHOCTH (IIpaBUIa)
HBOJIIOIIH

IIpakTHYecKoe 3aHATHE

o

Tema 3.4.
Bo3HukHOBeHUE U
Pa3BUTHE KU3HHU
Ha 3emire

Conepxanue y4eGHOro MaTepuajia

OK 02, OK 04

1 | T'unoTe3sl M TEOPUH BOZHUKHOBEHUS )KU3HU Ha 3eMJie: KpeallMOHU3M, CaMOIIPOU3BOJIbHOE
(crioHTaHHOE) 3apOXKIE€HUE, CTAllMOHAPHOE COCTOsIHNE, MaHcnepMus, Ouonos3. Havamno
opranudeckoii sBosonuu. [losiBeHNe MepBhIX KIETOK. DBOIONMS MeTaboIn3Ma. DBOJIOLHS
NepBbIX KiIeTOK. [IpokapnoTsl 1 sykapuoTsl. [IponcxoxaeHrne MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX IIAPCTB 3yKapuoT.

OcHOBHEBIE YCPTHI 5BOJIOIHUHU PACTUTECIIBHOT'O MHPA. OcHOBHEBIE YCPTHI 5BOJIIONUHA ) KUBOTHOI'O
MHpa

IIpakTnueckoe 3ansaTHe 14

1 AHan3 OCHOBHBIX ATAlloOB OBOJJIIOIHWH JKUBOTHOI'O M PACTUTCIIBHOI'O MUPA.

19




Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanue . dopmMupyembie
pA3ICIOB 1 Tem JIa0OpaTOpPHBIE U MPAKTHYECKUE 3AHATHS, IPUKJIAAHON B Yacax O —
MOAYJIb (IPY HAJTUYHMH)
Tema 3.5. Copep:kanue y4eOHOT0 MaTepHuaJia 4 OK 02, OK 04
Ipoucxoxaenne |1 | AuTpomonorus — Hayka o yenoBeke. CucTeMaTH4ecKoe MmoJioskeHne yenoseka. CXoacTBo
YyeJI0BeKa — YeJIOBEKA € )KMBOTHBIMU. OTIIMUMS 4eJI0BEKA OT )KMBOTHBIX. 1IpAMOX0XKIEHNE N KOMILIEKC
aHTPOIOreHe3 CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE ITOJIOBHOIO MO3ra U BTOPOM CUTHAJILHOM CUCTEMBI.
CooTHoleHre OUOJIOTMYECKUX U COLUANIBHBIX (PAKTOPOB B AHTPOIIOIEHE3E
OCHOBHBIE CTAJIH aHTPOIIOTeHe3a. [[pronuTeKn — MPeKU YeIoBeKa 1 YeI0BEeKOOOpa3HbIX
00e3bsH. [IpoToanTpon — npeanecTBeHHUK Yel0BeKa. ApXaHTPOIl — IPEBHEHIIINI YeI0BeK.
[Taneoantpon — apeBHUN YesnoBek. HeoaHTpon — 4yenoBeK COBPEMEHHOTO THIA. DBOTIOIUS
COBPEMEHHOI0 YEJIOBEKaA.
Yenoeueckue pacbkl. OCHOBHBIE OOJIBIIINE PACKI: €BPOIICOUHAs (€Bpa3uiickas), HETpo-
aBCTpaJIonIHas (9KBaTOpHaIbHAasI), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u mecro
BO3HUKHOBEHUS YEJIOBEUECKHX pac. ENMHCTBO UeI0BEUECKUX pac
IIpakTnyeckoe 3ansaTHe 15 2
1 | Ananus u oneHKa pasIMYHBIX TUIOTE3 O IPOMCXOKICHUHU YEOBEKA.
KontpoabHas padora TeopeTrnueckne acneKThl 3BOJIIOLUH KU3HU HA 3emuie 2
Pasznen 4 IKoJi0rHNs 24 OK.04; OK.05
Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 2 OK.04; OK.05
IKoI0rHYECKHE 1. | Cpenpl oOuTaHMUs OPraHU3MOB: BOJHAS, HA3€MHO-BO3/IyIlIHAs, TOYBEHHAs,
¢akTopr! u cpean BHyTpUOpranuzMeHHas. OU3NKo-XUMHUYECKHEe OCOOEHHOCTHU Cpell OOUTaHHsI OPraHU3MOB.
KA3HA [TpucnocoOieHns OpraHu3MOB K KU3HU B pa3HbIX cpefax. [[oHsATHE HKOI0rn4ecKoro
¢dakropa. Knaccuduxanus sxonornyeckux (paxropos. [Ipasmio munumyma FO. JIubuxa.
3akoH TonepantHocT B. [llendopna
TpakTHYecKoe 3aHsITHE 0
Tema 4.2. Coaep:xanue yueOHOro MarepuaJia 4 OK 01;0K
Homyasinus, 02,0K07
cooduiecTna, DKoJoruveckasi XapakTepruCcTUKa BUJA U MOMYJISIUHN. DKOJIOTHYecKas HUILA BUAa. DKOJIOTHYECKHE
IKOCUCTEMBbI XapakTepucTuku nomynauuu. CoolmiecTBa 1 sKocucTeMbl. buorienos u ero crpykrypa (B.H.

CyxkaueB). CBsi3u Mex/ly opranu3mMamu B OuorieHose. CTpyKTypHbIE KOMIIOHEHTBI IKOCHCTEMBI:
IIPOJYLIEHTHI, KOHCYMEHTBI, peAyLeHThl. KpyroBOpOT BEIIECTB U OTOK SHEPTUU B 3KOCUCTEME.
Tpoduueckue ypoBHHU.

AHTpPONOTreHHBIE YKOCUCTEMBI. ArposKkocucTeMbl. OTIMYHUS arpO’KOCUCTEM OT OMOTEOIIEHO30B.
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Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bem
HaumenoBanue . dopmMupyembie
pA3ICIOB 1 Tem JlabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHOM B Yacax KOMIIeTeHIHH
MOAYJIb (IPY HAJTUYHMH)
YpboskocucreMbl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM
IIpakTHyeckoe 3ansaTue 16 2
1| CocraBnenue cxeM nepeayu BEIECTB U SHEPTUHU 110 LIETIAM IUTaHUs B IPUPOIHON IKOCUCTEME
U B arpoleHo3e
Tema 4.3. Coaeprxanue yueOHOro MaTepuasa 4 OK 01;0K
Buocdepa - 02,0K07
rjooajJbHast 1| buocdepa — xxuBas obonouka 3emin. PazButue npeacrapnenuit o bmochepe B Tpynax B.1.
JIKOJIOTHYECKas Bepnaackoro. O6nactu 6uocdeps! u €€ cocra. JKupoe BemecTBo Ouocdepsl u ero GyHKIUN
cucrema 3aKOHOMEPHOCTH CylecTBOBaHMs Onochepbl. OcodeHHOCTH OHOoCchephl Kak r1o0aTbHOMI
sKocucTeMbl. /JfluHamudeckoe paBHOBecue B buocdepe. PurmMuuHocTs siBneHuit B Ouocdepe.
KpyroBopoTs! BemiecTB 1 OMOre0XMMUUECKHE HUKIIBL. [ T100a1bHbIE 9KOIOTHYECKUE TPOOIEMBI
COBPEMEHHOCTHU U MYTH UX PeIleHUs
IIpakTnyeckoe 3ansTue 17 2
1| Pewenue npaxmuxo-opuenmupo8aHusbix paciemusbix 3a0ai Ha onpeoeieHue niouaou
HacasxcoeHuil 0Jisl CHUNCEHUS] KOHYEHMPayuu y2ieKucio2o 2a3a 6 ammocgepe ceoe2o pecuonda
NPOAHCUBAHUS
Tema 4.4. Coaeprxanue y4eOHOro MaTepuasa 4 OK 01;0K
Biaunsinue 02,0K07
AHTPONOT€HHBIX 1| ArTponoreHssle Bo3eiicTBUs Ha O6rocdepy. 3arpsa3HeHus Kak BUJ aHTPOIIOT€HHOT'O
¢akropoB Ha BO3JICUCTBUS (XUMHUECKOE, (PU3nyecKoe, OMOJIOTHYECKOE, OTXO0 bl IPOU3BOJICTBA U
onochepy notpeOieHus). AHTpONoreHHble Bo3ieicTBUs Ha atMochepy. BosnelictBus Ha ruapochepy
(3arpsi3HEHUS U UX UCTOYHUKHU, UCTOLIEHUS BOJ). Bo3nelicTBus Ha nutocdepy (aerpananus
MIOYBHI, BO3/ICHCTBYE HA TOPHBIE MOPOAA, HEApa). AHTPOIIOTCHHbIE BO3/ICHCTBUS Ha
OuoTuyecKkue cooluIecTBa (Jieca U pacTUTENbHbIE COOOLIECTBA, dKUBOTHBINH MHP)
IpakTuyeckoe 3ausitue 18 2
1 | Pemenne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/IaHUH 110 COXPAHEHUIO TIPUPOITHBIX
PECYPCOB CBOETO PETMOHA TPOKUBAHUS
Tema 4.5. Conep:kanue y4eOHOI0o MaTepuaJa 8 OK 01;0K
Buausinue 02,0K07 I1.K1.1
COLMAJIBHO- 1 | 3nopoBsbe u ero cocrapiustonue. GakTopbl, MOJOKUTENBHO U OTPULIATENIBHO BIHSAIOIINE HA
IKOJIOTHYECKHX OpraHu3M 4YejoBeka. BpeaHbie MpUBBIYKY: TTOCTIEACTBHS U Mpodunaktuka. [Ipodbiema

(¢paxkTopoB Ha

TCXHOI'CHHBIX BOS)ICI\/'ICTBI/II\/'I Ha 3T0POBLC YCTIOBCKA (BJ'IGKTpOMal"HI/ITHI)Ie I10JI4, OBITOBAs XUMMUs,
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HanMenoBanme Copaepxxanue yueOHOro MmaTepuasia (OCHOBHOE U l'lpO(l)eCCI/IOHaJILHO-OptleHTHPOBaHHOC), O0bem dopvupyembie
JlabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHOM B Yacax
pa3/iesioB U TeM MOY.Th (TIpH HAHUHH) KOMIIeTeHI[UH
310pOBbE M30BITOYHBIE IIIYMBI, paualys U T.1.). AJanTtanusi opranu3Ma yesnoBeka K gpakropam
YeJl0BeKa OKpY’KaroIIeH cpe/ipl. 3allMTHBIE MEXaHU3MbI OpraHru3Ma 4YelloBeKa. 30POBbE U
paborocnocooHOCTh [IpaBuia 6€30macHOr0 UCTOIB30BaHMS OBITOBBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB
IpakTuyeckue 3ansarus 19;20;21 6
1 | Onpenenienne CyTOYHOTO palmoHa MUTaHUs
2 | Cozmanue MHIUBUIYaTbHON MAaMSATKU MO OPraHU3alliy paluoOHAIBHON QU3ndecKon
AKTUBHOCTH
3 | U3yuenue mexanusmos adanmayuy OpeaHusMa Yelo8eKa K HUSKUM U bICOKUM MeMnepamypam
KountpoJabHnas padora Teoperuueckne acnekTbl IKOJT0THH 2
Pasznea S. buoJiorusi B ;KU3HU 8
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01;0K
buorexHoJ0orum B 02,0K04
JKM3HH KaXK/I0T0 1. | buorexHosnorus Kak Hayka ¥ pou3BoaAcTBO. OCHOBHBIEC HAIIPABIICHUS COBPEMEHHOM
ouorexHonoruu. Metoiel OnoTexHoaoruu. OOBEKTH OMOTEXHOIOTHH. DTHKA
OMOTEXHOJOTHYECKUX M TeHETHUECKUX dKcrepuMeHToB. [IpaBua moucka u ananmsa
OM03KO0JIOTMUECKOM HHPOPMAIIUU U3 PA3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-HayqIHAsI
JUTepaTypa, CpecTBa MaccoBol nHMopmMaluu, cetb UHTEpHET U Apyrue)
IIpakTHYeckoe 3ansATHE 22 2
1 | Ananu3 uHbOpMaIIMK O HAYYHBIX JOCTH)KEHUAX B 00JIACTH T€HETUYECKUX TEXHOJIOTHHA,
KJIETOYHOW MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHIA
Tema 5.2. Coaepxanue y4eOHOro MaTepuasa 4 OK 01;0K
buorexHoJiorny u 02,0K04
pacTeHus. IIpakTnyeckue 3ansatus 23, 24 4
1. | Keiicel na ananu3 ungpopmayuu o pazeumuy OUOMEXHOIO02UL C UCHONb308AHUEM PACMEeHUll (No
2pynnam)
2. | Bawuma keiica: Ilpedcmasnenue pe3yibmamos peueHus Ketcos
Pa3znea 6. buoskosiornueckne uccjieq0BaHUA 14 OK 01;0K
02,0K04;0K07
Tema 6.1. Coaeprxkanue y4eOHOro MaTepuaJa 4
OcHOBHBIE 1. \ Hayunsiii MeToa. MeTopl GM02KOJIOTHYECKUX HCCIICIOBAHUN: TTOJIEBBIE, Ta00OPaTOPHEIE,
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Copaepxxanue yueOHOro MmaTepuasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE),

O0nLeMm

HaumenoBanue . dopmMupyembie
JlabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHOM B Yacax
pa3/iesioB U TeM MOY.Th (TIpH HAHUHH) KOMIIeTeHI[UH
MeTOo/bI JKCIIEPUMEHTANIbHbIE. MOHUTOPUHT OKPYXKAIOUIEH Cpe/ibl: JIOKaIbHbINA, pETHOHATBHBINA U
0MO03KO0JIOTHYeCKHU r7100aTbHBIH
X MccieI0BaHuil MeTo 11 TOKCKA, aHaTM3a M 00pabOTKH HHPOPMALIMK O IPOEKTE B PA3JIMYHbBIX HCTOYHUKAX
IIpakTnyeckoe 3ansaTue 25 2
1. | AHanu3 BIUSHUS YIIIEBOJOB Ha pOCTa U (PU3NOJIOTHYECKYIO aKTUBHOCTD APOAOKEBBIX KIETOK
Tema 6.2. Conep:xanue yueOHOro MaTepuaJia OK 01;0K
buoskoaornyecku 02,0K04;0K07
i IKCIIEpUMEHT IIpakTnyeckoe 3ansaTue 26;27;28;29;30 10
1 | Pa3paboTka Hay4HO-HCCAEA0BATEIBCKOTO MPOSKTA 10
2 | Coop u ananu3 nHGOPMALIKMHU 110 TEME HAYYHO-HCCIE0BATEIHCKOTO MPOSKTa
3 | AHanu3 MONy4YEeHHBIX MEPBUYHBIX HKCIIEPUMEHTATbHBIX IAHHBIX, IIPOBEICHUE
CTaTHUCTUYECKOM 00pabOTKH MOJIYYEHHBIX JaHHbBIX
4 | BoisaBieHHe 3aKOHOMEPHOCTEH, (hopMyIHpoBaHUE BHIBOJAOB U IIPOrHO30B, OLIEHKA KauecTBa
UCCIIETyeMOro 00bEKTa MO pe3yJibTaTaM OMO3KOJOTHYECKOro aHaIM3a
5 | 3ammra npoekra. [IpencraBienne pe3yabTaToOB BIIIOJHEHUS yUeOHO-UCCIIE0BATEIbCKUX
IIPOEKTOB
IIpome:xxyTouyHasi arrecranus — (i depeHIHPOBAHHBIN 32a4eT 2
BCEI'O: 144
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3. YCJIOBMS PEAJIU3ALIMYA TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUATIIMHBI

3.1 Tpe6oBanuss K MHHHMAJBLHOMY MAaTEPUAIbLHO-TEXHUYECKOMY
odecre4eHnI0

Peanuzanus mporpamMmbl ydyeOHOTO TpeaMera TpeOyeT Haauuus Y4eOHOro
kaOuHera «buonorusy.

O¢ddexTuBHOCTh TMpenojaBaHusl Kypca OHOJOTMHM 3aBUCUT OT HaJIUYUs
COOTBETCTBYIOIIETO MATEPUATILHO-TEXHUYECKOTO OCHAICHUS. ITO OObBsCHSAETCA
OCOOEHHOCTSIMU Kypca, B TIEpBYIO OYepelb €ro MHOTONPOPWIbHOCTBIO U
MPAKTUYECKON HAINPaBICHHOCTHIO.

ObOopynoBanmne y4eOHOro Ka0uHeTa:

— TI0CaJO0YHbIC MECTa MO KOJIUYECTBY 00yUAIOIIUXCS;
— pabouee MeCTO IpernoaBaTes;

— KOMIUICKT Y4eOHO-HATISAHBIX TTIOCOOUH;

— KOMIUIEKT JICKTPOHHBIX BUICOMATEPHUAIIOB;

— mnpodeccuoHaTIbHO OPUEHTUPOBAHHBIE 3a/JaHUS;

— Marepualibl 3K3aMeHa.

Texnnueckue cpeacTBa 00y4eHus :
— TEePCOHATBHBIA KOMITHIOTEP C JTUIIEH3HOHHBIM IIPOTPAMMHBIM 00CCTICUCHHUEM;
— TPOEKTOP C IKPAHOM.

3.2. Uudopmannonnoe odecnevyeHue 00yueHust

Ilepedyens pekomeHnayemMbIX yueOHbIX M3Aanni, UHTEepHET-pecypcos,
JAOTNOJIHUTEJIbHOM JIMTePaTyphbl

OcCHOBHBIE HCTOYHUKH
JIns npenoaBarenei
1. . O6yxos, JI. K. buosorus: KJIeTky U TKaHU: y4eOHOE Mocooue sl CPETHETO
npodeccronansHoro odpazosanus / [. K. O6yxos, B. H. Kupunenkoa. — 3-e
u31., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.
2. . buonorus: yueOHUK U IPAKTUKYM JUIsl CPEHETO TPO(PECCHOHATTEHOTO

obpazoBanus / B. H. Apeirun [u ap.]; mox pegakuueii B. H. Speiruna. — 2-e
u3a. — Mocksa: U3narensctBo FOpaiit, 2022. — 378 c.

J[ns ctyneHTos
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1.

[EEN

1.

. buonorus. 10-11 knacc (yriayOneHHbIN ypOBEHb): YUEOHUK JIJIsl CPEAHETO
obmero obpazoBanwsi / B. H. SApeirun [u np.]; mox o6mieit penaknueit B. H.
Speiruna. — 2-e u3a. — Mocksa: M3natensctBo FOpaiit, 2022.

OO6yxos, /. K. buonorus: kieTku u TKaHu: yaeOHOe TOCOOUE IJIsi CPETHETO
npodeccuonansHoro odpazosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u3 ., mepepad. u pon. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 c.

. buonorus: y4eOHUK U MPaKTUKYM ISl CPEAHETO TPO(ecCHOHATBEHOTO
ob6pazoBanus / B. H. SIpeirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-¢
m3a. — Mocksa: U3narensctBo FOpaiit, 2022. — 378 c.

JlonoJTHUTEIbHbIE HCTOUHHKH
Jlns mpenonaBarenei

Tetinop . buonorus: 8 3 1. T. 1/ . Teitnop, H. I'pun, V. Crayt; mox pen.P.
Comnepa ; nep. 3-ro anri. uza. — 14-e uzn. —M. : Jlabopatopus 3Hanwmii, 2022
— 454 c.

. [TaBnoBa, E. U. Dxonorusi: yueOHUK U MIPAKTUKYM JIJISI CPETHETO
npodeccuonanbHoro oopazosanus / E. 1. I1aBnosa, B. K. HoBukoB. —
Mocksa: U3natensctBo FOpaiit, 2022. — 190 c. 45
. Epemuenko, O. 3. buosnorus: yuenue o 6uocdepe: yuebHoe nocodue st
cpenHero npodeccruoHanbHOro odpazosanus / O. 3. Epemuenko. — 3-e uzn.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

. biiunog, JI. H. Dkonorust: yueObHoe mocodue A CpeTHero
npodeccuonanbHoro oopazosanus / JI. H. baunos, B. B. [lonsikosa, A. B.
Cemenua ; moa obmelt pegakuueit JI. H. binnoBa. — MockBa: M3narenbcTBo
FOpaiit, 2022. — 208 c.

.. bptoxans, ®. ®. [IpomsiniuienHast sxosorus: yueouuk / @.®. bproxans, M.B.

I'padxuna, E.E. Cno6usakoBa. — MockBa: ®DOPYM: UH®PA-M, 2022. — 208
C.

. Hecmenona, H. H. Dxonorus denoBeka: y4eOHUK U IPAKTUKYM TSI CPETHETO
npodeccuonanbHoro oopazopanus / H. H. HecmenoBa. — Mockaa:
N3narensctBo FOpaiit, 2022. — 157 c.

. buonorus mis npodeccuii U cnenuaibHOCTENH TEXHUYECKOTO U

€CTEeCTBEHHO HAy4HOro nmpoduiieil: yueOHUK IJIsl CTYI. YUPEKICSHUM CPe/I.
npod. obpazoBanus / B. M. Koncrantusos, A. I'. Pe3anos, O. E. ®azneesa; non
pen. B. M. KorcrantunoBa. — M. : 3narenbckuii neHTp «Akaaemusy», 2016/
— 336 c.

HNuTepHer-pecypcsl

. buonorus. 10-11 knacc (yriayOneHHbIN ypOBEHb): YUEOHUK JIJIsl CPEAHETO

obmero obpaszoBanwsi / B. H. SApsirun [u np.]; mox obmieit penaknueit B. H.
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Speiruna. — 2-e u3a. — Mocksa: U3natensctBo FOpaiit, 2022. — 357 ¢. —
(Hapomnoe npocsemnienue). — ISBN 978-5-534-15630-0. — Tekcr:
aeKTpoHHbIH // OOpa3oBaTenbHas atopma FOpai [caiit]. — URL:
https://urait.ru/bcode/509241

2. . O0yxoB, /1. K. buonorus: kjeTku U TKaHU: y4eOHOe TocoOue ISl CPETHETO
npodeccuonansHoro odpazosanus / [I. K. O6yxos, B. H. Kupunenkosa. — 3-¢
u3., iepepad. u pon. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aNeKTpoHHbIH // OOpa3oBaTenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/494034

3. . buonorus: yueOHUK U IPAKTUKYM JJIsl CPEAHETO MPOPEeCCHOHATBHOTO
oOpazoBanwust / B. H. Slpeirun [u ap.]; mox pexakmueit B. H. Sppiruna. — 2-¢
n3n. — Mocksa: U3narensctBo IOpaiit, 2022. — 378 ¢. —
(ITpodeccuonansroe oopazosanue). — ISBN 978-5-534-09603-3. — Tekcr:
anekTpoHHbIH // OOpa3zoBatenbHas matgopma Opait [caiiT]. — URL:
https://urait.ru/bcode/489661

IIporpammHoe obecnieyeHue

1. Onepanmonnas cucrema Microsoft Windows 7 - 10

2. ITaket nmporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBoOoaHOE mporpaMMHOE
obecrieueHre, He OTPaHUYCHO, OECCPOUHO);

4. Untepuer 6pay3ep Google Chrome (GecraTHoe mporpaMMHOE 00eCTIeUeHHUE,
HE OIPaHUYEHO, O€CCPOUHO);

5. K-Lite Codec Pack — yHuBepcanbHBIIi Ha0Op KOJCKOB (KOIWPOBIIMKOB-
JEKOAUPOBIIMKOB) U YTUIUT ISl MPOCMOTpPa U 00pabOTKM ayauo - U BUACOPailioB
(6ecrutaTHOE MpOrpaMMHOE 0OecriedeHre, He OTPaHNUYE€HO, OECCPOUHO);

6.WinDjView — mporpamma jyuis mpocmotpa ¢aitioB B popmare DIV u DjVu
(cBOOOIHOE MpOrpaMMHOE oOecTieueHre, He OTPAHUUYEHO, OECCPOUHO);

7.Foxit Reader — mpukiagHoe mporpaMMHOE OOECICYeHHE I MPOCMOTpPA
ANIEKTPOHHBIX  JTOKyMeHTOB B craHmapre PDF (OecrmatHoe mporpammHoOe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KOHTPO.JIb U OIEHKA PE3YJ/JIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI

KoHTposib M OLEHKA pacKpbIBAIOTCS Yepe3 AUCHUILIMHAPHBIE PEe3yJIbTAThl,
YCBOCHHBIC 3HAHMUS W TMPUOOPETEHHBIE CTYACHTAMU YMEHUS, HalpaBlICHHbIE Ha
dbopmupoBaHre 00IUX U MPOPECCUOHATBHBIX KOMIETEHIIUH

Oobmas/mpodeccnonaibHa Paznen/Tema Tun oeHoYHbIX
sl KOMIIETeHIIUsI MeponpusITHI
OK.01 P 1, Temsr 1.3,-1.6 ®poHTaNBHBIA OIIPOC
P 2, Temsr 2.7-2.12 [Toaroroska yCTHBIX
P 4, Temsl 4.1-4.4 COOOIEHHH C
P 5 Temni 5.1; 5.2 TMpE3CHTaIHCH
P 6 Tems 6.1; 6.2 Pazpabotka rioccapus

Pemenue 3amau
Brinonnenue keiica Ha
aHajau3 UHGOpPMAITUHU O
HAaY4YHBIX JOCTHKCHUSX B
00J1aCTH TEHETHYECKHUX
TEXHOJOTMH, KJICTOUHOM
WH)KEHEPUH, MUIIIEBBIX
OMOTEXHOJOTH (110
rpymnmnam),
MpEJICTaBIICHHUE
PEe3yJIbTaTOB PEIICHUS
KEeMCcoB

Brimonnenue
nabopaTopHbIX paboT Ha
BBIOOP B MUHU- TPyNIIax

OK 02 Brenenne Pa3paboTtka rioccapus
P1, Temsr 1.1-1.7 Pemienue 3amau
P2, Tema 2.1-2.12 PazpaboTka rimoccapus
P 3, Tema 3.1-3.5 Pemenne 3a1a4
P4, Tema 4.2-4.5 OuennBaemas TUCKyCCHs
P 5, Temrr 5.1,5.2, Brmonnernus

MPAKTUYECKUX 3aJaHUN

P 6, Temnl 6.1, 6.2,
Brinonnenue yueoHo-

HCCIIEI0BATEIIBCKOTO
MIPOEKTa Ha BHIOOD
OK04 P1, Temnr 1.3,1.4 OueHnBaeMasi IUCKYCCHUS
1.7,1.9 Brimmonnenus
P2, Tema 2.1,2.3, 2.4, | IPaKTHICCKUX 3aJaHuM
2.6,2.11 BrimonHenue keiica Ha
P3,Tema3.1,3.435 | aHams uapopmanuu 06
P4, Tema4.4.45 STHYECKUX acIeKTax
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P 5, Temnr 5.1,5.2,
P 6, Temn! 6.1, 6.2,

pa3BUTHS
OMOTEeXHOJIOTHH (110
rpynmnam),
MpE/ICTaBIICHUE
pE3yNbTaTOB PEIICHUS
KEHCOB

Brinonnenue
71a00paTOPHBIX pabOT Ha
BBIOOP B MUHU- Tpynnax

OK 07

P4, Tema 4.1-4.5

Tect

CocraBieHue cxem
KpYyroBOpOTa BEIIECTB
OueHnBaeMast TUCKYCCHUs
Brimonnenust
MPAKTUYECKUX 3aJaHUN

IIK

P1,Temal.2,1.3
P 3, Tema 3.1

YcTHBIN onpoc
@pOoHTAIIbHBIN KOHTPOJIb
NnnuBuayanbHbIN
KOHTPOJIb

Ananus MyOJIMYHOTO
BBICTYILJICHUS
[IpakTuueckue padoThl
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