


OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJbHOMN JUCHUIJIAHBI

CTPYKTYPA U COJEPXKAHUE OBIIEOBPA3OBATEJLHON IUCIUAILINHBI
YCJIOBHSA PEAJIN3AIIMA OBIIEOBPA30OBATEJIBHOM JUCIIUILINHBI

KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOMN JTUCIHUILIAHBI



1. OBIAA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIIIEOBPA30OBATEJLHON JUCITATLINHBI

«BHAOJIOI'US1»

1.1. MecTO JTUCUMIVIMHBI B CTPYKTYpe 0o0pa3oBaTeibHOi nporpammbl CITIO

OOmeoOpa3oBarenpHas aucuuiuinHa «buosnorus» wu3ywaercs Ha 0a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJJaHa OCHOBHOHM mpodeccHoHabHONM 00pa30BaTebHON
pOTpaMMBbl BceX YKPYIMHEHHBIX TPy crienuansHocteit/ mpodeccuii 08.00.00.

Tpynoemkocts aucuuiuinabl  «buonorus» Ha 0a30BOM YpOBHE cocraBisier 72 dbaca, U3
KOTOpbIX12 YacoB BKIIOYACT MPO(ECCHOHATPHO-OPHEHTUPOBAHHOE COJICPIKAHUE, YCUIIMBAIOIICE
NpOQUIBHYIO COCTABISIOIIYIO 10 KOHKPETHOH MPO(PECcCUH WM CHEUUATbHOCTH B 3aBUCHMOCTH OT
@I'0OC CIIO npodeccun/criennaaTbHOCTH.

[IpodeccnoHalbHO-OPUEHTHPOBAHHOE COJIEPKAHUE PEATTU3YETCS B MPUKIIAIHOM MOayJIe (paszuen 5
“buosiorud B

XKU3HK’) NI Bcex mpodeccuil/crnenuanbHOCTe Ha MaTepuale KeicoB, CBSI3aHHBIX C aHAIU30M
uH(pOpMaIIMK O Pa3BUTUHU U MPUMEHEHUN OMOTEXHOJIOTHI Mo oTpacisaM Oyaymiei npodeccrnoHalbHOM

JeATeNIbHOCTH  oOyuaromuxcs. Kpome Toro, mpodeccnoHanbHO-OPHEHTHPOBAHHOE COJICPKAHUEC



YUYHUTBIBACTCSI B pazfene 4 “OKkojorus’ TpH BBITOTHEHUH JTA0OPATOPHBIX U MPAKTUYECKUX padoT,
CBSI3aHHBIX ¢ Oyay1ei mpodecCHoHaNbHON AeSITENbHOCTIO 00YYarOIINXCS.

[lepuon oOyueHHst © paclpeneleHHe TI0 CEeMecTpaM OINpejaesser oOpa3oBareibHas
OpraHu3aIys CaMOCTOSITEIBHO, C YYETOM JIOTHKH ()OPMHUPOBAHUS PEAMETHBIX PE3yJIbTaTOB, OOIIUX U
npo(ecCHOHANBHBIX ~ KOMIIETEHIMHM, MEXIPEAMETHbIX CBsi3ed ¢  JAPYTMMH  JTUCHUIUIMHAMU

00111e00pa30BaTEILHOTO U 00IIETPO(HEeCCHOHATBLHOTO ITUKIIOB y4eOHOTO TUTaHA.



1.3. Heau 1 miianHupyemMblie pe3yabTaThl 0CBOCHUS IUCIUILINHBI:

Heasb: QopMupoBaHue Yy CTYIEHTOB TMPEIACTABICHUS O CTPYKTYPHO-(YHKIMOHAIHHON
OpraHu3aIH JKUBBIX CUCTEM PAa3HOTO PaHTa KaK OCHOBBI IPUHSATHS PEIICHUI B OTHOIICHUN OOBEKTOB
JKUBOM NPUPOABI U B IIPOU3BOACTBEHHBIX CUTYALUAX.

3agaun:

1) chopMUpOBaTh MOHMMAHHUE CTPOCHHS, MHOTOOOpa3us U OCOOCHHOCTEH KHMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3allH, 3aKOHOMEPHOCTEH MPOTEKaHHUsI OMOJIOTUYECKUX MPOIECCOB U SBJICHUM
B OKpYJKaloIleH cpene, IEeTOCTHOM HAaydyHOM KapTUHBI MHUPA, B3aMMOCBS3M M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI ONPEACIATh KHUBbIE OOBEKTHl B MPUPOE; MPOBOJUTH HAOIIOICHUS 32
IKOCHUCTEMaMH ISl BBISBICHHUS €CTECTBEHHBIX M AHTPOIIOTEHHBIX W3MEHEHH, WHTEPIPETHPOBATH
pe3ynbTaThl HaOII0ICHUH,

3) c(OpMHUPOBATh HABBIKH IPOBEACHUS MPOCTEHIINX OMOJIOTHYECKUX SKCIEPHUMEHTAIBHBIX
UCCIIEIOBaHMI C COOJIIOCHNEM MPaBIII O€30MIACHOTO 0OpaIeHus ¢ 00bEKTaMU 1 000pyT0BaHHEM;

4) Pa3BUTh YMEHUS UCIIOIH30BaTh HHPOPMALIUIO OMOJIOTUYECKOTO XapakTepa U3 pa3iIudHbIX
HMCTOYHUKOB;



5) copMUpOBaTh yMEHHS IPOTHO3MPOBATh IOCIEACTBUS CBOCH ESTEIBHOCTH IO
OTHOIICHUIO K OKpPY’KaloIlei cpesie, COOCTBEHHOMY 3J0pOBBIO; 0O0OOCHOBBIBATH U COOJIIOAATH MEPBI
npoduIaKkTUKu 3a00JIeBaHUN.

6) chopMUpOBaTh TIOHMMAaHWE 3HAYUMOCTH JIOCTMDKCHUU OHOJIOTUYECKOW HAyKH U
TEXHOJIOTHH B MPAKTHYCCKON JEATEIBHOCTH YEIIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUITMHCKUX

TEXHOJIOTHI M arpoONOTEXHOIOTHH.



1.2.2. Ilnanupyemble pe3yJjbTAaThl 0CBOEHUS 00111e00pa30BaTe/JIbHOM JUCHUILIUHBI B c00TBeTCTBHU ¢ PI'OC CIIO u Ha ocHOBe

dIrocC coo

Koa n IInanupyemMble pe3yJbTaThl 0CBOEHHS THCHUATLIAHBI
HANMEHOBaHHE
(bopanyeMblux O6mue! JMCHHILIHHAPHbIE?
KOMITeTeHI{H I

1 YKa3bIBalOTCA IMYHOCTHBIE M MeTanpeaMeTHble pesyabTaTtel 3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022), dopmupyemble obiieobpasosaTeibHOM AUCLUNANHON

2 ncumnamHapHble (NpeameTHbIe) pe3ybTaTbl yKasbiBaloTca B cooTseTcTuM ¢ DrOC COO (B nocneaHen pegakumm ot 12.08.2022)




OK 01. Beibupath
CIOCOOBI pereHus
3aa4
npodecCHOHATbHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

CamocTosTenbHas ¢dbopmynnpoBKka U aKTyaJlu3anus
npo0iieMbl, e€e BCcecTOpoHHUI aHanu3; OmnpeneneHue Ieiu
JESATENIbHOCTH, 3aJaya [apaMeTpoB U  KPUTEpUEB HX
JOCTUKEHUS;

BHeceHnue KOppeKTUB B ACSITENBHOCTb, OLIEHKA COOTBETCTBUS

pe3yNbTaTOB  LEJsM,  OIEHKAa  PUCKOB  IOCJIEICTBUI
JESTeIIbHOCTH
[TocranoBka u QopmynupoBka COOCTBEHHBIX 3ajad B

00pa30BaTEeIbHON JCATEILHOCTH M KU3HECHHBIX CHUTYAIUSX;
AHanu3 TONYyYEHHBIX B XOJIC PCIICHUS 3a7add Pe3yJIbTaToB,
KpUTHYECKas OICHKA HX JOCTOBEPHOCTH, MPOTHO3UPOBAHHE
W3MCHCHUH B HOBBIX YCIIOBHUSX;
Pa3paboTka miaHa pemieHUss MPOOJIEMBI C YY4ETOM aHaIu3a
UMCIOIINXCS MAaTePHAIBbHBIX U HEMAaTEPUAIBHBIX PECYPCOB
OcyIecTBICHHE  IEJICHANIPABJICHHOTO  IOMCKa  TIepeHoca
CPEJICTB U CIIOCO00B JICHCTBUS B MPO(ECCHOHAIBHYIO CPEy;
YMeHue nepeHOCHTh 3HAHUS B TTO3HABATEIIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HEICATCIIEHOCTH,
CaMocTosATeIbHOE  OCYIIECTBICHUE IM03HABATEIILHOMN
NeSITeNIbHOCTD, BBISIBIICHHE MTPOOJIEMbI, ITOCTAHOBKA U
dbopmynupoBKa COOCTBEHHBIX 3a/1ay B 00pa3oBaTebHON
JESTSIIBHOCTH M KU3HEHHBIX CHTYaIUsX;
CaMocTosTenbHOE COCTaBICHHE IJIaHa PEIICHUs MPOOIEMBI C
y4eTOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEINOYTEHUIA;
OreHka TprUOOPETEHHOTO OTIBITA;
OneHka HOBBIX  CHTyallMii, BHECEHHE KOPPEKTUB B

ACATCIIBHOCTD, OLICHKA COOTBETCTBUSA PE3YJIBTATOB LCIIAM

c(OPMUPOBAHHOCTh 3HAHHWNM O MECTe W POJIM OHUOJOTHH B
CHUCTeME HAy4YyHOrO 3HaHMs; (YHKIMOHAIBHON TpaMOTHOCTHU
YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX MPOOJIeM;

c(OPMUPOBAHHOCTb ~ YMEHHUSI  PAacKpbIBaTh  COJEp)KaHUE
OCHOBOIIOJIATAIOIIUX OMOJIOTUYECKUX TEPMHUHOB M IOHSTHIA:
JKU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BHUJ, MOIYJSAIUs,

IKOcHcTeMa, OuoreHo3, Ouocdepa; Meradbonmm3M (0OMEH
BEIIICCTB U MpeBpaleHue SHEPIun), roMeocras
(camoperymsinus), OMOCHHTE3 Oerika, CTPYKTYypHasi

OpraHnu3anus )KUBbIX CUCTEM, JHUCKPCTHOCTb, CaMOPCTYJIALMA,
CaMOBOCIIPOU3BCICHUC (perO,HYKHI/IH), HaCJICICTBCHHOCTD,

W3MEHUYHUBOCTh, SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpPOBHEBasi OpraHu3aLus;
cOPMUPOBAHHOCTh  YMEHHS  PacKpbhIBaTh  COJEPKAHHE

OCHOBOIIOJIATAIONINX OMOJIOTMUECKUX TEOPUM W TUIIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTAalMOHHOM, 3BOJIIOLMOHHOMU,
[IPOUCXOXKICHUS KU3HU U YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH OCHOBOIOJIATAIOIIINE
Oouonorudeckue 3akoHsl U 3akoHomepHocTu (I'. Mennens, T.
Moprana, H.W. BaBunoBa, O. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIlpl UX IPUMEHHUMOCTH K )KHBBIM CUCTEMAaM;

HpI/IO6peTeHI/IC OIlbITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOT'O II0O3HaHUA, HCIOJIb3YCMBbIX B OMOIOTHH:
Ha6J'IIOI[eHI/I$I U OIIHMCaHUA JKUBBIX CHUCTEM, IIPOLECCOB H

SBJIGHUM; OpraHu3aldd M TPOBEIACHHUS OHOJOTHYECKOIO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBIICHUS
3aBHCHUMOCTH MEXIy  MCCIETyEeMBbIMHU BEJINYNHAMU,

00BSICHEHUS




MOJIyYCHHBIX PE3YyJbTaTOB M (POPMYJIHMPOBAHHS BBIBOJIOB C
HCIIOJIb30BAHUEM HAYYHBIX IIOHATUH, TEOPUI U 3aKOHOB;

c(OPMUPOBAHHOCTh ~ YMEHHSI  BBIICTSTh  CYIIECTBEHHBIC
NpU3HAKA BHUPYCOB, KJIETOK TPOKAPHOT H  DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, BHUJIOB,
OMOTeOIIEHO30B W JKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEHIECTB M TMPEBpAIICHUS DHEPTUU B  KICTKE,
(doToCHHTE3a, IIACTUYECKOTO M JHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, ME03a, OIUIOJI0TBOPCHHUS, PA3BUTHUS U
pPa3MHOXCHUsS, WHIWBUAYAILHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEeHE3a), OOpHOBI 3a CYIICCTBOBAHHE, €CTECTBEHHOTO
otbopa, BUI000pa30BaHusl, TPUCIIOCOOJIEHHOCTH OPraHMU3MOB
K cpele OOWTaHMs, BIHMSHUS KOMIIOHCHTOB JKOCHCTEM,
AQHTPOTIOTEHHBIX ~ W3MEHEHWH B  JKOCHCTEMaxX  CBOCHU
MECTHOCTH, KPyrOBOPOTA BEIIIECTB U IMPEBPAICHUE YHEPTUU B
ouocdepe;

c(OpPMHPOBAHHOCTh YMEHHUS pelaTh OHOJOTHMUYECKUE 3a/1a4H,
COCTaBJISITh T'€HOTUIIMYECKHE CXEMbl CKPELIUBAHUS JUIS
pa3sHBIX THIIOB HACJEIOBaHUS IPU3HAKOB y OPraHW3MOB,
COCTaBIIAITh CXEMBI IIEPEHOCA BEIIECTB M DHEPrUU B
AKOCHCTEMax (LI€NU MUTaHUSI, TUIIEBbIE CETH);




OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpecTBa MOUCKA,
aHanmm3a u
UHTEpIpETaluu
UHPOpPMALIUHU U
UH(POPMALIMOHHbIE
TEXHOJIOTUH JUISI
BBINOJIHEHUS 3a/1a4
npodeccuoHaIbHON
JeSITebHOCTH

Bnagenue  HaBblkaMuM — TONy4eHUs ~— MHGOpMANMM U3
HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIBLHOE
OCYILLIECTBJICHUE IIOMCKA, aHaJu3a, CUCTEMaTU3aluud U

UHTEpIpeTanuu WHGOPMAIMK PA3JIMYHBIX BHIOB U (QopMm
MPEJICTaBICHMUS,

Coznlanue TEKCTOB B pa3iMYHbIX (opmarax ¢ ydeToMm
Ha3Ha4YeHUs] MHPOpMAIMM M IeJIeBOM ayJIuTOpHH, BBIOOP
ONTUMAJILHON (POPMBI IPEICTABIICHUS U BU3YyAIU3AlIHH;
Hcnons3oBanue CpencTB MH(OPMALIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUN B PEHIEHHMH KOTHUTHUBHBIX,
KOMMYHHKAaTHUBHBIX M  OpraHU3allMOHHBIX  3aJad  C
coOroIeHIEM TpeOoBaHUit PrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOK 0€30IacHOCTH

COPMHPOBAHHOCTP ~ yYMEHHH  KPUTHYECKH  OLIEHUBATb
uHpOpMALHI0 OHOJIOTUYECKOTO COJEPKaHMs, BKIIOYAIONIYIO
IICEBJJOHAYYHBIE  3HAHHMA W3  PA3JIMYHBIX  HMCTOYHUKOB
(cpenctBa MaccoBoW —MH(pOpMAIMK, HAYYHOIOIYJISPHbIE
MaTepuasibl);  MHTEPIPETHPOBATh  ITUYECKHE  ACHEKTEHI
COBPEMEHHBIX HCCIICIOBAaHUH B OHOJOTHH, MEIUIIMHE,
OMOTEXHOJIOTUH; pacCMaTpUBATh III00ATBHBIE SKOJIOTHYECKHE
npoOeMbl COBPEMEHHOCTH, (JOPMHPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3UIINIO;

cOpMUPOBAHHOCTh ~ YMEHUH  cO37aBaTh  COOCTBEHHBIC
MMCbMEHHBIE W YCTHBIE  COOOIEHHMST HAa  OCHOBE
Oouonoruueckoi MHPOpPMAMU U3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUIHBIN anmapat OMOJIOTUH.

OK 04. DddexTnBHO

B3alMOJICCTBOBATE
" paboTtath B
KOJIJIEKTHBE u
KOMaHJ1e

Oco3HaHKWe IIEHHOCTH HAYYHOW JAESTeNbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh IPOEKTHYIO u HCCIIEIOBATENBCKYIO
JEeSTENIbHOCTh MHIMBUYaIbHO U B TPYIIIIE;

Brnanenue BugamMu [€ATENBHOCTH TO MOJYYEHUIO HOBOTO
3HaHMS, €ro  HWHTEpIpeTaluy, MNpeoO0pa3oBaHUID U
MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsAX, B TOM YHUCIIE
MIPU CO3JIaHUH YYEOHBIX U COIUATBHBIX TPOEKTOB;

HpI/I06peTeHI/Ie OIIbITa IPHUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOT'O II0O3HaHMA, HCIOJIb3YyCMbIX B OMOJIOTHU:
Ha6J'IIOI[eHI/I$I H OIIMCaHus JKHBBIX CHCTCM, IIPOLCCCOB H

SBIICHUM; OpraHu3allid M IPOBEJACHUS OHOJOTHYSCKOTO
HKCIIEPUMEHTA, BBIJIBYOKEHUS TUIIOTE3, BBISIBJIIEHUS
3aBUCHUMOCTH MEXTY UCCIIETyEMBIMH BEJIMYMHAMU,
00BICHEHUS




[lonnmanue W MCIONB30BAHME IPEUMYINECTB KOMAaHIHOW H
WHIUBUAYATHHON PaOOTHI;

Br16op TeMaTHKH 1 METOJOB COBMECTHBIX JCHCTBUH C y4eTOM
OOIIMX HMHTEPECOB U BO3MOXKHOCTEH KaXIOro 4ieHa
KOJUIEKTHBA,

[IpunsATHE LIETM COBMECTHOM ACATEIBHOCTH, OpraHU3auus U
KOOpAMHALMSA JNEUCTBUM II0 €€ JIOCTHUIXKCHHUIO: COCTaBJICHUE
IJIaHA JCUCTBUM, PACIPENECICHUE POJIEH C Yy4E€TOM MHEHUU
YUaCTHHUKOB O0OCYX/I€HUE Pe3yJIbTaTOB COBMECTHOM palboThI;
OneHka KayecTBa CBOEro BKJIaJa U KaXKIOro y4acTHUKA
KOMaH/IbI B OOIINI pe3yNbTaT 10 pa3padOTaHHBIM KPUTEPHUSIM;
[Ipemnoxkenne HOBBIX IIPOEKTOB, OLIEHKA WJEU C MO3ULUHU
HOBU3HBI, OPUTUHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;
KoopnunupoBanue M BbIOJHEHHE pabOThl B YCIOBUSX
pealIbHOTO, BHUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO

B3aUMOIEHUCTBUS

MOJIyYEHHBIX PE3yJIbTaTOB M (OPMYJIHUPOBAHUS BBIBOJOB C
HCIIOJIb30BAHUEM HAYUYHBIX TOHSATUH, TEOPUI U 3aKOHOB;

OK 07.
CopelicTBOBaTH
COXpaHEHUIO
OKpYXKarolleu cpebl,
pecypcocOepexeHuto,
MPUMEHSTh 3HAHUS
00 n3MeHeHuun
KJTUMAaTa, IPUHIIAITBI
OepexIINBOTO
MPOU3BOJICTBA,

3¢ hexTUBHO
JIECTBOBATH B
Ype3BBIYAHBIX
CUTYaIUSIX

ChopMupoBaHHOCTH SKOJIOTHYECKON KyJIbTYpbl, TOHUMaHUE
BIIUSHUS COLMAIbHO-KOHOMHYSCKUX MPOLIECCOB Ha
COCTOSIHUE€ TPUPOJHOW M COUHUAIBHOW Cpeabl, OCO3HAHHE
JI00ATBFHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIIeM;

[ImanupoBaHuEe U OCYIIECTBIEHUE JIEUCTBUU B OKPYKAIOLIEH
Cpele Ha OCHOBE 3HAHMS I€JIed YCTOMYMBOIO pPa3BUTHUS

YeJI0BEYECTBA;

AKTHUBHOE HENpUATHE  JIEWCTBUM, IPUHOCALIIUX  BpeX
OKpYKaroleun cpene; Ymenue MPOTHO3UPOBATH
HeOIaronpusTHbIE JKOJIOTUYECKHE IIOCJIEICTBUS

npeAIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpalaTh Ux;
PacumpeHHe OIIbITA JCATCIIbHOCTH JKOJOTHYEeCKOM
HAITpaBJICHHOCTHU

c(OpPMUPOBAHHOCTb YMEHUS MPUMEHSATh NOJyYEHHbIE 3HAHUS
JUIs 0OBsICHEHHs OMOJOIMYECKHX MPOLIECCOB U SIBICHUH, JUIs
MIPUHATHS TPAKTUYECKUX PELIEHUI B MMOBCEIHEBHOMN >KM3HU C
nenbo  obecrnieyeHUs O€30IaCHOCTH CBOEro 370pOBbSl U
3I0POBbsl  OKPYXKAIOLIMX JIIOJEH, COOMIONEHUs 310pOBOrO
o0paza JKU3HU, HOPM I'PaMOTHOI'O MOBE/IEHUS B OKpY Karolen
MPUPOJIHON cpene; MTOHUMaHHe HE00X0IMMOCTH
WCIIOJIb30BAaHUsl JIOCTHKEHMH COBPEMEHHON Ouonoruu u
OMOTEXHOJIOTUHI IS PAllMOHAIEHOTO MIPUPOIONOIB30BAHHUS;




IIK 1.1. BeinosHsTh
MITYKAaTypHBIE
paboTHI 1O OTHCIKE
BHYTPEHHUX U
HaAPYKHBIX
MTOBEPXHOCTEN
3JIaHUH 1
coopyxenuil. [TK
2.1. BeimmonHsTH
MOITOTOBUTEIIbHBIE
paboThI IIpH
MOHTaX€ U OTCIIKE
KapKacHO-
OOIIMBHBIX
koHcTpykuui [1K
3.1. BemonHaTe
MOJITOTOBUTENIbHBIE
paboThI pH

Oco3HaHue LIEHHOCTH HAy4yHOW JAEATeJbHOCTH, TOTOBHOCTb
OCYILIECTBIIATh IPOEKTHYO u HCCIIEZI0BATENILCKY IO
JesTeIbHOCTh HHAUBUYAJIBHO U B TPYIIIIE;

Bnanenue Bugamu AESITEIBHOCTH 10 IOJIYYEHHIO HOBOI'O
3HaHUS, €ro  WHTepHpeTallM,  MpPeoOpa3oBaHHUI0 U
IIPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTyalUsIX, B TOM YHCIIE
OpU  CO3JAaHMHM  y4YEOHBIX M  COLMAIBHBIX IPOEKTOB;
ChopMupOBaHHOCTH SKOJIOTUYECKOH KYJIBTYpPbI, MOHHMMaHHUE
BJIUSHUS  COLMAIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE TPUPOJHOW M COLMAIbHOW CpeAbl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJOIrHUECKUX Mpooiem;
[InanupoBaHue U OCYyILECTBICHHE NEHCTBUN B OKpYy’Karolien
CpeAe Ha OCHOBE 3HAaHUS IeJedl yCTOMUMBOrO pa3BUTHUSA

YyeJI0BEYECTBA;
AKTHUBHOE  HENpUITHE ACHCTBUH, NPUHOCAIIUX  Bpel
OKpYKaroleun cpene; Ymenue MPOTHO3UPOBATH
HeOIaronpusiTHIC DKOJIOTHYESCKHUE MOCJIEICTBUS

NpeAIPUHUMACMBIX ﬂeﬁCTBHﬁ, npeaoTBpalaTh Ux;
PacmnpeHHe OIIbITa JCATCIIbHOCTH 3KOJOTrHYEeCKOM
HaITpaBJICHHOCTH.

c(OpMUPOBAHHOCTH 3HAHHI O MeCTe U POJIH OHMOJIOTUU B
CHCTEME HAy4YyHOTr0 3HaHU; GYHKIIMOHATIHLHONU IPAaMOTHOCTH
YeNIOBEKa /ISl PEIICHUS )KU3HEHHBIX MPOOIeM;

IpUOOpeTEeHNE ONbITa IPUMEHEHHS] OCHOBHBIX METOJIOB
HAY4YHOTI'O MI03HAHUSI, UCTIOJIb3YEMBbIX B OMOJIOTHHU:
HaOJI0ACHUS U OIMCAHUS JKUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUI; OpraHU3alluy U IPOBEIEeHUS] OMOJIOrMYECKOTO
JKCIIEPUMEHTA, BBIJBUKEHUS TUIIOTE3, BBIABICHUSA
3aBUCUMOCTH MEXY UCCIIENYEMbIMU BETUYMHAMU,
OO0BSICHEHUS TTOTYYEHHBIX PE3YJIbTATOB U (POPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHNEM HAYUYHBIX ITOHATUN, TEOPUN U
3aKOHOB;

c(OpMUPOBAHHOCTb YMEHUI KPUTUUYECKHU OLIEHUBATh
nH(pOpMaLHIO0 OUOJIOTUYECKOTO COIEPKAHUS, BKIIIOUYAIOLIYIO
MICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOUHUKOB (CpeacTBa
MaccoBOW MH(pOpPMaIMU, HAYYHOIOITYJISIPHbIE MaTE€pHAaIb);
MHTEPIPETUPOBATH 3TUYECKUE ACTIEKThI




MIPOU3BOJICTBE
MaJISIpHBIX PadoT Mpu
OTJIENIKE
MOBEPXHOCTEH
3TaHUAN U
COOPYKEHHIA.

COBPEMEHHBIX UCCIIEAOBAHUN B OMOJIOTUH, MEUIIIHE,
OMOTEXHOJIOTHH; pACCMAaTPUBATh INI00ATBHBIE YIKOJIOTUYECKUE
po0JieMbl COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOIIECHHUIO K
HUM COOCTBEHHYIO MO3HUIIHUIO;

c(OpPMHPOBAHHOCTH YMEHHH C03/1aBaTh COOCTBEHHBIE
IMCbMEHHBIE M YCTHBIE COOOLIEHNs HA OCHOBE OMOJIOTMYECKOi
MH(POPMALIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCIOJIH30BATh OHSATHHHBIN anmnapaTr OMOJIOTHH.

IpUOOpPETEHUE ONBITa IPUMEHEHNS OCHOBHBIX METOJI0B
HAYYHOTO [T03HAHUs, UCIOJIb3yEMbIX B OMOJIOTHU:
HAOJIIO/ICHUS U ONIUCAHMSI )KUBBIX CUCTEM, IIPOLIECCOB U
SIBJIGHUI; OpraHu3aliy U IPOBEJCHHS ONOJIOTUYECKOTO
JKCIIEPUMEHTA, BBIIBUYKEHUS TUIIOTE3, BBIABICHUS
3aBUCUMOCTH MEXKY UCCIICAYEMBIMU BEIUYMHAMU,
00BSICHEHUS MOJIyYEHHBIX PE3YIbTATOB U (POPMYIMPOBAHUS
BBIBOJZIOB C HUCIIOJIb30BAHUEM HAYYHBIX [TOHATUH, TECOPUU U
3aKOHOB.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON

TACIATLITAHBI

2.1. O0beM IUCHMIIIMHLI U BUABI
y4eOHOi padoThbI

Buna yueOHo# padoThI O0Bem B yacax
O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.Y.
OcHOBHOe coiep:KaHue 72
BT. 4..
TeOpeTHIecKoe 00yIeHUE 40
B T.4. IPO(heCCUOHATILHO-OPUEHTUPOBAHHOE CO/IePKaHNE 2
MPAKTUYECKHUE 3aHITUS 20
B T.4. IPO(eCCHOHATLHO-OPUEHTUPOBAHHOE CO/IEPKAHNE 8
nabopaTopHbIE 3aHATHS 4
B T.4. IPO(heCCHOHATTLHO-OPUEHTUPOBAHHOE CO/IEPKAHNE 2
KonTtpouabnas padora 6
IIpomeskyTounas arrectauus (AudepeHIMPOBAHHBIN 3a4eT) 2




2.2. TemaTu4eckuii VIaH M coiep:KaHUe
AUCHUILIUHBI

HaunmenoBaHmue pa3aeioB U TEM

Couepmafme yqeﬁnoro MarTrepuajia (OCHOBHOC H HpO(l)CCCI/IOHaJILHO-OpI/IeHTI/IPOBaHH()e),
naﬁopaTopHMe H NPAKTHYCCKUE 3aHATHUS, HpI/IKJIa)IHOﬁ MOAYJb (l'[pl/l Ha.]'ll/l‘ll/ll/l)

O0nLeM
92C0B

®opmupyemMble
KOMITETEHIIU U

1

2

4

Paznea 1. Kierka — cTpyKTYpHO-()YHKIMOHAJILHAS €IMHHUIIA }KMBOT'0

18

Tema 1.1.
Buosaorus kak nayka. Oomas
XapaKTePUCTUKA KU3ZHH

OcHoBHOe coaepkaHue

TeopeTuueckoe odyueHue:

1-2

CoBpeMeHHbIE OTpacau OUONIOrMUecKUX 3HaHUH. CBs3b OMOJIOTUH C IPYTMMH HayKaMu:
ouoxumusi, Onopusrka, Ononnka, renoreorpadus u ap. Poias u mecto Guonoruu B
(bopMHpPOBaHUY COBPEMEHHOW HAYYHOH KapTHHBI MUPA. Y POBHH OPTaHU3AINH KUBOU
Marepuu. O0IIast XapaKTepUCTUKA KU3HU, CBOMCTBA )KMUBBIX CUCTEM. XMMUUYECKHI COCTaB
KJIETOK.

OK 2

Tema 1.2.

CTpYKTYpPHO(PYHKIIHOHAJILHASA
OpraHu3aums KJIETOK

OcHoBHOE CoAECpKaHUuEC

TeopeTuueckoe odyueHue:

3-4

Knerounas reopus (T. IlIBann, M. lInelinen, P. Bupxos). OcHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIETOYHOM TeOpUH. THUIBI KIIETOYHOW OpPraHU3alUu: IPOKAPHUOTUYECKUN U
sykapuoTHueckuil. OHOKJIETOYHbIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue
npokapuoTuyeckou kietku. CTpoeHne sykapuoTuueckoil kinetku. Heknerounslie opmbl
JKU3HU (BUpPYCHI, OakTeprodaru).

JlabopaTopHble 3aHATHS:

[TproOperenue onbiTa MPUMEHEHHS] TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBITTOJTHEHUN
1a00paTOpHBIX paboT:
JlaGopatopHas
1.JIaboparopHas pabota «CTpoeHune KIETKHU (pacTeHHUs], KUBOTHbIE, IPUOBI) U
KJIETOYHBIE BKIIOYECHHUs (KpaxMall, KApOTMHOMIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[ToaroroBka MUKpomnpenapaToB, HaOIIOIEHUE ¢ TIOMOIIBI0 MUKPOCKOTIA, BBISIBICHUE
pasInYMii MEXy U3y4yaeMbIMH 00BbEKTaMH, (POPMYIHPOBAHKE BBIBOIOB

IIpakTHYeckne 3aHATHSA:

7-8

OK-1
OK -2
OK -4




Bupycusie u 6aktepuanbhbie 3a001eBanus. OOIye TPUHIMITBI HCIIOIB30BAHUS
JIeKapCTBEHHBIX BemecTB. OcOOEHHOCTH MpUMEHEeHHs aHTHONOTUKOB. [IpencraBnenue
YCTHBIX COOOIIEHUH ¢ IPe3eHTalKEN, IOATOTOBIEHHBIX 110 IEPEYHIO0 UICTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEINO0JIaBaTEIEM

Tema 1.3. OcHoOBHOe co/iep:KaHue 4 OK-1
CrpykrypHodyHkuuoHanbHbie | Teopernyeckoe o0yueHue: 9-10 OK-2
(akTOopbI HACTIEACTBEHHOCTH XpomocomHas teopusi T. Moprana. CTpoerre XpoMocoM. XpOMOCOMHBIN HAOOp KIIETOK,
TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOMIHBINA M TUILTOUTHBIN Ha0OD.
Hyxneunossie kucnoterl: JIHK, PHK Haxoxaenue B kieTke, X CTpOeHHE U (PYHKIINH.
MarpudHblie TPOIECCHI B KIIETKE: peIUTUKaIus, OMOCHHTEe3 Oerka, penaparms. | eHeTHuecKuii
KO/l ¥ €T0 CBOMCTBA.
IIpakTHYeckue 3aHATHSA: 11-12
Pemenue 3a1ay Ha onpeeseHre nocae10BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME
U B Clly4ae U3MEHEHUs Mocien0BaTeNbHOCTH HykieoTua0oB JJHK.
Tema 1.4. OcHoBHOe coJep:kaHue 2 OK-2
Teopernueckoe ooyueHnue: 13-14
Oo0men BemecTB | [loHATHE MeTaboMM3M. ACCUMMIISIIIUS M TUCCUMUISALINS — JIBE CTOPOHBI MeTabon3Ma. Tumnsl oOMeHa
U NpeBpalleHue | BEIIECTB: aBTOTPO(HBIN U reTepoTpodHbIH, a3poOHbIN 1 aHa3poOHBbIH. [TnacTnueckuit oomeH. @oTOCUHTES.
JHEpPIruu B XEMOCHUHTES.
KJIeTKe
Tema 1.5. OcHoBHOE coaepxaHue 2 OK -2
KusHeHHbId Teopernueckoe o0yueHue: 15-16 OK -4
MK KJIeTKH. | KieTo4yHbsli UK, ero nepuoasl. MUTO3, €ro cTaguu U MPOUCXosIIre mpolecchl. buonornueckoe
Muro3. Meiio3 3HaYeHne MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii
CMBICII MEHO03a.
KountpoabHnasn MonekynsipHbIN YpOBEHb OpraHU3aluy KUBOTO 17-18
padora
Pasnea 2. Ctpoenue u GyHKIIUM OPraHu3Ma 20
Tema OcHoBHoOE coaepraHue 2 OK -2
2.1.Ctpoenue Teopernueckoe o0yueHnue: 19-20




OpPraHu3Ma MHorokyieTouHble Opranu3mMbl. B3auMoCBsI3b OPraHoB U CUCTEMbI OPraHOB B MHOTOKJIETOUHOM OpTaHU3ME. OK-4
I'omeocTta3 opranusma u €ro nojAepKaHue B IMIPOLIECCE KU3HEIEATENBHOCTH.
Tema 2.2. OcHoBHoOE coepKaHue 2 OK -2
®opmbl TeopeTnueckoe odyueHue: 21-22
Pa3sMHOKCHUS @DopMBbI pa3MHOKEHUST OPraHU3MOB. becroioe u mooBoe pa3MHOKEeHHE. BUIbI Oecionoro pa3MHOKEHUSI.
OpPraHusMoB [TonoBoe pazmuoxenue. ['amerorenes y ;kuBoTHbIX. CriepmaTorenes u oorene3. CTpoeHHE MOJOBBIX
KJ1eTOK. OII0I0TBOPEHUE.
Tema 2.3. OcHoBHoOE coepraHue 2 OK -2
Onrorene3 Teopernueckoe o0yueHue: 23-24 OK -4
pacTeHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes U ero crajauu. [loctamOpruoHanbHBbIM EpHO.
JKUBOTHBIX H Craguu nocTamMOpHOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U YenoBeka. [IpsMoe u Hempsimoe pa3BUTHE.
4Y€J10BCKA buonoruueckoe crapenue u cmeptb. OHTOr€HE3 pacCTEHUM.
Tema 2.4. OcHOBHOe co/iep:KaHue 4 OK -2
3akonomepHocTH | Teopernueckoe odyueHue: 25-26 OK-4
HacJIeI0BAHUA OcHOBHbIE OHATHS T€HETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. Menaens
(MoHOTHOpUIHOE Y TOTUTUOPHUIHOE CKpelBaHue). BzanmoeiicTBre reHoB.
IIpakTHyeckue 3aHATHA: 27-28
Pemrenue 3amau Ha onpeneneHne BEpOATHOCTH BOSHUKHOBEHUS HACIEACTBEHHBIX PU3HAKOB TP MOHO-, M-
, TOJTUTUOPUTHOM U aHAJM3UPYIOIIEM CKPEITUBAHUH, COCTABICHUE TEHOTUITNYECKUX CXEM CKPEIINBAHUS
Tema 2.5. OcHoBHOE conepxaHue 4 OK-1
CuenienHoe Teoperuueckoe o0ydeHue: 29-30 OK -2
HacCJI€10BaHHE 3akonbl T. Moprana. CuerieHHOe HaclleI0BaHHe TeHOB, HapylieHue cuerieHus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C MOJIOM
IIpakTHyeckue 3aHATHA: 31-32
Pemrenue 3amau Ha onpeeneHrue BEPOITHOCTA BOSHUKHOBEHUSI HACIICICTBEHHBIX MIPU3HAKOB MPHU
CIETIJICHHOM HACJIeJOBAHWHU, COCTABJIICHHE TeHOTUITUIECKUX CXEM CKPEIIUBAHUS
OcHoBHOE conepxxaHue 4 OK-1
Teopernyeckoe o0yueHune: 33-34 OK-2




Tema 2.6. N3meHunBOCTb IPU3HAKOB. BHIbl N3MEHUNMBOCTH: HACJIEICTBEHHAs M HEHACIIEICTBEHHAs. 3aKOH OK-4
3aKkoHOMepHOCTH TOMOJIOTMUYECKUX PSAJOB B HaciencTBeHHOM u3menurnsocty (H.M. BaBuios). Myranuonnas teopust
H3MEHYHUBOCTH M3MEHUYMBOCTU. Buibl MyTanmii 1 NpUuYMHbI UX BOSHUKHOBEHU. Kapuorum yenoseka.

Hacnencreenusie 3a0051eBaHus YelloBeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU YeoBeka. bose3nu ¢

HACJIEICTBEHHON MIPEIPaCIOI0KEHHOCTHIO. 3HAUEHUE MEIULIMHCKON T'€HETUKU B IPEOTBPALLICHUH

U JICYEHUH I€HETUYECKUX 3a00JI€BaHUI ueloBeKa

IIpakTHyeckue 3aHATHA: 35-36

Pemenne 3amady Ha omnpeaeneHUEe THUNIA MYTAlMA IIPH IEepeladye HAaCIEICTBEHHBIX IPU3HAKOB,

COCTaBJICHHE FCHOTUIINYECKUX CXEM CKpELIVBaHU
Kontpossnas pabora CrpoeHue U pyHKIIUM OpraHu3Ma 37-38
Paznen 3. Teopus 3Bo/1I0OUNH 6
Tema 3.1. UcTopus OcHoBHOE conepxaHue 2 OK -2
IBOJIIOLHOHHOIO y4enusi. | Teopernueckoe o0yueHme: 39-40 OK-4
Mukpo3Boaonus [Tepssie aBomonnonnbie kKoHuenuu (OK.b. Jlamapk, XK.JI. broddon). DBomtonmonnas teopus Y.

JapeuHa. CHHTETHYECKAs: TEOPUs IBOJIIOLIUU U €€ OCHOBHBIE IOJI0KEHUS.

Muxkposomntonus. [lomynsanus kak aaeMeHTapHas €IMHNLA 3BOJIIOLUHU. [ eHeTUYeCcKre OCHOBBI

HBOJIIOLIUH. DJIeMEHTapHble (GaKkTOPHI IBOIIONMU. EcTecTBeHHBINH 0TOOP — HANpaBIsAOUIMA hakTop

sBooIMH. BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOLHH.
Tema 3.2. OcHoBHOE coaepxaHue 2 OK-2
MaxkposBo.toumusi. Teoperuyeckoe ooy4yeHue: 41-42 OK -4
Bo3nuknoBenue u Maxpossosmonust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoitoiu (A.H. Ceseprios). [lytu
PA3BUTHE KU3HU Ha JOCTHKEHHs Onosioruueckoro mnporpecca. CoxpaneHue OGnopasHooOpasus Ha 3emire.
3emie I'unoTe3bl ¥ Teopuu BO3HUKHOBEHUS >KM3HU Ha 3emiie. [losiBiaeHNe nepBhIX KIETOK U UX IBOJIIOIMSL.

[IpokapuoTHI M YKapHOTHI.

IIponcxoxaeHne MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHNE OCHOBHBIX LIAPCTB JyKAPHOT.
Tema 3.3. OcHoBHoOE coepraHue 2 OK-2
IIpoucxoxaenueyesnoBexka | Teopernueckoe ooyueHue: 43-44 OK -4
— AHTPOIOIrcHE3 AHTPOIOJOTHS — HayKa 0 YesioBeke. CUCTeMaTHYECKOe MOJ0KEHNE YeaoBeKa. CXOACTBO U OTIINYUS

YCJI0BCKa C ) KUBOTHBIMU.
OcHOBHBIE CTaguu aHTPOIIOTCHE3A. BBOJ'IIOHI/ISI COBPCMCHHOT'O YCJIOBCKA.
YenoBeueckue Pachl U UX CAUHCTBO. BpCMH H ITyTH PACCCIICHUA YCIIOBCKA 110




wia”ere.IIpucnoco6IeHHOCTh YesloBeKa K pa3HbIM YCIOBUSM CPEIbL.

Paznea 4. DxoJorus 18
Tema 4.1. OcHoBHOE coaepxaHue 2 OK-1
Jkojoruyeckue pakTopnl | Teopernueckoe o0ydeHue: 45-46 OK -2
U CpeIbl JKU3HU Cpenpl 0OuTaHNUs OPraHU3MOB: BOAHAS, HA36MHO-BO3IyIITHASI, TOYBEHHAs, BHY TPUOPTaHU3MEHHAs!. OK-7

DU3NKO-XUMUYECKHE 0COOEHHOCTH cpell OOMTaHus OpraHu3MoB. IIpucrnoco6iieHust opraHu3MoB K

KHU3HU B pa3HbIX cpenax. [lonsrue sxonorunueckoro ¢akropa. Knaccudukanus 3xoaoruyeckux

¢dakropos. [IpaBuno munumyma FO. JIubuxa. 3akon TonepantHoctu B. lllendopaa.
Tema 4.2. OcHoBHoOE coaepxaHue 4 OK-1
Ionyasiuus, coodecTsa, | Teoperndeckoe obydeHue: 47-48 OK -2
IKOCHCTEMBI DKOJIOTHYECKasi XapaKTePUCTUKA BUJIA U TIOMYJISIIMU. DKOJIOTUYECKasi HUIIA BUIA. DKOJIOTHYECKUE OK-7

XapaKTePUCTHKH MOIYJISALNH.

CoobmecTBa u 3KOCUCTEMBL. broteHo3 u ero crpykrypa. CBsi3u MKy OpraHu3MaMu B OMOIICHO3E.

CTpyKTypHBIE KOMIIOHEHTBI

HKOCHCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, pelylleHTbl. KpyroBopoT BellecTB U MOTOK SHEPIrUU B

skocucteme. Tpopuueckue ypoBHHU.

IIpakTH4eckue 3aHATHA: 49-50

Tpoduyeckue nenu u cetu. OCHOBHBIE TTOKa3aTeNN IKOCUCTEMbI. brioMacca 1 npoaykuus.

DKOJIOTHYECKHe MUpaMU/Ibl uncesl, OuoMaccel U 3Hepruu. [IpaBuio nupaMuisl SHEPTUH.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU 110 IEPEHOCY BEIIECTBA U SHEPTUH B

HKOCHCTEMAX C COCTABJIEHNE TPOPUUECKHUX Leneil U mupamMul 6MOMacchl U SHEPTUH
Tema 4.3. OcHoBHOe coaep:kaHue 2 OK-1
Buocdepa - ruodanbHas | Teopernyeckoe o0yueHue: 51-52 OK -2
koJornyeckas cucrema | buocdepa — xuBas o6onouka 3emnu. Pazputue npeacrasienuii o ouocdepe B Tpyaax B.U. OK -7

Bepnanckoro. Obnactu 6uocdepsl U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdeps! U ero
byHKIHN.

3aKOHOMEPHOCTH cyliecTBOBaHMs 6rocdepbl. OcobeHHOCTH Orocdepsl Kak Iio0albHON
sKocucTeMbl. JlnHaMu4eckoe paBHOBecue B Onocdepe. KpyroBopoTs! BelecTs 1




OMOTeOXMMHUYECKUE UKIIBL. | 106aIbHbIE SKOIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH

Tema 4.4. Bausinne OcHoBHOe coJep:kaHue 4 OK-1
AHTPONOreHHBIX Teoperuueckoe o0yueHue: 53-54 OK-2
¢axropos Ha 6uocdepy AHTpPOIIOT€HHbIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHns KaK BUJ aHTPOIIOT€HHOTO BO3/1EHCTBUSI. OK -4
AHTponoreHHbIe Bo3/ielicTBUs Ha aTMochepy. Bo3aelictBus Ha ruapochepy. Bo3aeiicTus Ha OK-7
autochepy. AHTpONOreHHbIE BO3JCHCTBHS Ha OMOTHYEeCKHE coo0IIecTBa. YTIIyOJIeHHO U3Y4atOTCs K 1.1
OTXO/JIbl, CBSI3aHHBIE C OIpeIeICHHON podeccueil/cnennanTbHOCThIO MK 2.1
IIpakTHYeckue 3aHATHSA: 55-56 K 3.1,
[TpakTrueckoe 3ausaTHe «OTXO/BI IPOU3BOJICTBAY
*B Tom 4unciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE CO/Iep:KaHNe MPAKTHYECKOr0 3aHATHSA
[TpakTuyeckoe 3anstue «OTX0AbI MPOU3BOACTBAa». Ha ocHOBE denepaabHOro
KJIacCU()MKAMOHHOTO KaTaJIOTa OTXOI0B OIPEIEIIATh KIacC OMACHOCTH OTXOJI0B; arperaTHoe
cocrosiHue U (pu3uveckyro hopMy 0TX0I0B, 00pa3yromuXcs Ha pabodeM MecTe / Ha 3Tarax
IIPOM3BOJICTBA, CBA3aHHBIE C OTPEACTICHHOM Mpodeccueil/cnennaibHOCThIO.
Tema 4.5. Bausinue OcHoBHOE coaepKaHue 4 OK -2
couuaIbHOIKOJIOrn4ecKkux | TeopeTrnueckoe o0yueHue: 2 OK -4
(hakTOpOB Ha 310POBLE 310pOBbE U €r0 cocTaBsAroIKe. PaKkTOPBHI, NOJOKUTENBHO U OTPULIATEIBHO BIUAIOLINE HA 57-58 OK -7
Y€JI0BEKA opranu3Mm uenoBeka. [IpobieMa TeXHOTeHHBIX BO3JACHCTBUI Ha 3I0POBhE UETIOBEKA MK 1.1
(37IEKTpOMarHUTHBIE MOJIsL, OBITOBAs XUMHUS, U30BITOUHBIE IITYMbI, paAualus U T.1.). Afantauus MK 2.1.
OopraHu3Ma uesoBeka K pakropaM okpy:karomien cpenbl. [IpuHIuns popMupoBanus K 3.1.
3/10poBbecOeperaroiero nopeAaeHus. Puznyeckas akTUBHOCTb U 3/I0pOBbE. bruoxumuueckue
ACMEKThl PallMOHAIBHOTO TUTAHUSL.
JlabopaTopHble 3aHATHS: 59-60

JlaGopaTopHas paboTa Ha BBEIOOP:

1. JlaboparopHas paboTa «YMCTBEeHHasi pabOTOCIIOCOOHOCTH
OBnazeHre METOIaMH OTIPECIICHHsI TTOKa3aTesiell YMCTBEHHOM pab0oTOCIIOCOOHOCTH, OOBICHEHHE

MOJIyYE€HHBIX PE3YyJIbTaTOB U (POPMYJIUPOBAHKE BHIBO/IOB (IIMCHbMEHHO) C UCIOJIB30BAHUEM
Hay4HBIX MOHSITHI, TEOPUI U 3aKOHOB

2. JlaGopatopHas pabota «BausHue abnotndeckux GpakTopoB Ha YeaoBeka (HU3KUE U




BBICOKHE TeMIepaTypbl)» M3yueHne MexaHn3MOB afjanTalluyd OpraHu3Ma 4ejaoBeKa K HU3KUM
¥ BBICOKHMM TEMIIEpaTypaM H 00BbsSCHEHHE TOTYUYCHHBIX PE3yJIbTaToOB U (popMyITupOBaHHE
BBIBOJIOB (IIMCbMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX IIOHATUH, TEOPUN U 3aKOHOB

*B Tom uncie npodeccuoHAIbHO-OPHMEHTHPOBAHHOE CO/IepP:KaHue JJA00PATOPHOIO 3aHATHSA

B xauecTBe TPUITEPOB CHUKAIOMIUX PAOOTOCIIOCOOHOCTD HCIOIb30BaTh YCIOBHS OCYIECTBICHHS
npodeCCHOHATBLHOM NeATENbHOCTH: IIIyM, TEMIIEpaTypa, pu3ndyeckas Harpy3Ka u T.J

Kontponuast pabora Teopernueckue acrekThbl IKOJIOTUH 61-62
IIpodeccuonanbHO-OpMEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue MPUKIATHOI0 MOLYJIs)
Paspnen 5. buoJiorusi B :Ku3HH 8 OK-1
Tema 5.1. OcHoBHOe coJiep:kaHue 4 OK-2
buorexnonoruu B ;ku3Hu | TeopeTnyeckoe coaep:Kkanme: 2 OK-4
KakK/10ro0 buoTtexHooTHs KaK Hayka U Mpou3BoACTBO. OCHOBHBIC HAIPABJICHHS COBPEMEHHOMN 63-64 K 1.1
OuorexHosoruu. Merozapl 6norexHonoruu. O0bEKTh OMOTEXHOIOTUH. DTUKA K 2.1.
OMOTEXHOJIOTMYECKUX U TeHETHUECKUX dKcrepuMeHToB. [IpaBuia nmoucka u aHaiamsa K 3.1.
OMO0PKOIOrMUeCKOl HHPOPMALIMK U3 PAa3IUYHbIX HCTOUHUKOB (Hay4yHast U yueOHO-HayuHas
JTUTEpaTypa, CpeacTBa MaccoBoM nHpopmaiuu, cetb luTepHeT 1 npyrue).
IIpakTHyeckue 3aHATHA: 2
Keiicpl Ha aHaM3 HHPOPMALIMU O HAYYHBIX JOCTHKEHUAX B 00JaCTH T€HETUYECKUX TEXHOJIOTHA, 65-66
KJIETOYHOM MH)KEHEPUH, NMUIIEBbIX OMOTEXHOJIOIMH. 3aIuTa Keica: mpecTaBiIeHne pe3yibTaToB
peleHHs KeHCOoB (BBICTYIJICHHUE C NIPE3EHTALUEH )
*B Tom uunciie npogeccHOHATBHO-OPHMEHTHPOBAHHOE CO/Iep:KaHNe MPAKTHYECKOr0 3aHATHSA 2
Tema 5.1 o0s3arenbHa A1 U3yYEHUS CTYJEHTaMH BcexX Mpogeccuii/crenuanbHOCTe
Tema 5.2.1. BUOTEeXHOJIOTHM B POMBILLJIEHHOCTH (VIS YKPYNIHEHHBIX rpynn npodgeccuii/cnenuaisnocreii 08.00.00 4 OK-1
Tema 5.2.1. OcHoBHOe coJiep:KkaHue 4 OK-2
buorexnonornu B IMpakTHyecKue 3aHATHA: 4 OK-4
INPOMBIIIJIEHHOCTH Pa3zBuTre MpoMBIIIICHHOW OMOTEXHOJIOTHI U €€ MPUMEHEHHUE B )KU3HU YEJIOBEKa, TMOUCK U 67-68 TIK 1.1
aHaJIM3 UHQOPMAaILMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTeparypa, K 2.1.
cpencTBa MaccoBoi nHpopmaiuu, cets MaTepuer u npyrue) Kelicel Ha aHanu3 uHGopMaIu o MK 3.1.

Pa3BUTUHU IPOMBIIIIEHHON OMOTEXHOIOTUH (110 TpyTIIaMm)




3amura keiica: [IpencraBienne pe3yabTaToOB pPelIeHUs KEHCOB (BBICTYIJIEHUE C Mpe3eHTAaIueH )

69-70

IIpomMexxyTouHast 71-72
arrecrauus mno HuddepennmpoBanHbIii 3a4eT

AUCHHITAHE

Bcero: 72




3. YCJIOBUS PEAJIM3ALIMA TPOI'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JAACHUITJINH
3.1. Jlois1 peanu3anumu NPorpaMMbl TUCHUIIIMHBI T0JLKHBI OBITH
NpexyCcMOTPeHbI CJleAyIolIHe crelHaJlbHble OMeIlleHusl:

Kabuner «buonocuuy, ocCHalIEHHBIH 00OpyIOBaHHMEM: MeOE€ib, JIOCKAa, MEJ, HAarJIsTHbIC
nocoOuss (KOMIUIEKTBI Y4eOHBIX TaONMI], IIJJaKaTOB), TEXHUYECKUMH CPEACTBAMH OOYyUYCHHUS:
KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEACHUS 3BYKa, PUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM,
yKa3Ka-TPe3eHTEp IS IPE3CHTALINH.

JlaGoparopus,ocHallieHHas O00OpyJIOBaHUEM [UIsl TMPOBEACHUS 3aHATUNA: MHKPOCKOIIBI,
CEKyH/IOMEp, TOHOMETp, JlabopaTopHasi mocyjaa (MpOOUPKH, TOACTABKU ISl MPOOUPOK, IMHHIICTHI,
MECOK, CTYNKH C TIECTUKAMH, TPEIMETHbIE W TIOKPOBHBIC CTEKJA, CTEKIISIHHBIC ITaJlOYKH,
npenapoBalibHbIE UIJIbI, pUIbTpoBaigbHas Oymara (candeTKn), CTaKaHbl) TUIIEPTOHUYECKUN PacTBOP
xyopuna HaTpus, 3%-HbIH PAcTBOP MEPOKCHAA BOJOPOJA, PAacTBOp HoAa B HMOIUCTOM KaluH,
TIIALEPUH, KITYOHH KapTOQes, IUCT JJI0IeU KaHAICKOH, TUIO/ pSOUHBI OOBIKHOBEHHOU (PSOMHBI WIN
TOMAaTa), IyK pen4arbiii, pa3BeICHHBIE B BOJIC JIPOXKIKHU);

3.2. UndopmanuonHoe odecrnevyeHue peajn3auu NporpaMmbl
Jlna peanuzanuu mporpammbl OM6IuoTeuHbI (HOHA 00pa30BaTEIbHON OpraHu3aluu JOKEeH

UMETh TI€YaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTelbHbE ¥ WH(POPMALMOHHBIE PECYPCHI,
pexomenaoBanHbie ®YMO, 17151 HCTIONIB30BaHMS B 00pa30BaTeIbHOM MPOIIECCE, HE CTapIIe MATH JIET
¢ MoMeHTa u3nanus. [Ipu GopmupoBanuu OubamoreuHoro Gonaa oOpa3oBaTeNbHONW OpraHU3aLUei
BBIOMpAETCsl HE MEHee OJHOr0 M3JIaHUs M3 IMEpPEeYUCICHHBIX HUXKE IeYaTHBIX M3/JaHuil U (WiIn)
OJICKTPOHHBIX I/IS,Z[aHI/If/'I B KaUC€CTB€ OCHOBHOI'O, IMIPU 3TOM CIIMCOK, MOXKCT OLITH JOITIOJIHEH HOBBIMH

U3JaHusIMU.



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS
OBIIIEOBPA3OBATEJBHOM

JUCHUIINHBI

KoHTpoJibM o11eHKa pe3ybTaTOB OCBOCHHSI 00111€00pa30BaTeIbHON AUCHHUIIIIMHBI PACKPBIBAIOTCS
yepe3 JAUCLUUIUIMHAPHBIE Pe3yJIbTaThl, HAIpaBJIeHHbIE Ha (OPMUpPOBAHUE OOIIUX U MPO(HEecCHOHATBHBIX
KOMIETEHIIUI [0 pa3/ieiaM U TeMaM CoJiepKaHUs y4eOHOro MaTepHara.

Oomas Pa3nesn/Tema T oeHOYHBIX MEePONPUATHH
KOMIIeTEeHI U

Pazgea 1. Kierka — KontponbHas padoTa “MonekyspHbIi
CTPYKTYPHOPYHKIHOHAJIBbHASA | YPOBEHb OpPraHU3aLUU )KUBOTO”
e/IMHHUIIA )KHBOT0

OK-2 buonorus xak Hayka. O0rias 3anonHeHne TaOIUIBI C OMMMCAHUEM
XapaKTEPUCTUKA KU3HH METOJ/IOB MUKPOCKOITMPOBAHHUS C UX
JIOCTOMHCTBAMM U HEAOCTAaTKaAMM.
3anonHenue Tabmuubl «Bxiuaa ydeHbIx|
B pa3BUTHE OMOJIOTHUI

3anoyiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA U Pa3IU4Mil )KMBOTO U HE

KHUBOTO

OK-1 CrpykrypHO-GyHKIMOHAIbHAS |OueHnBaeMasi AUCKYCCHsI IO BOIpoOcaMm|
OK-2 OpraHu3alus KJIeTOK nexkuun Pa3paboTka MEHTanbHOW KapThl
OK-4 1o

KJIAaCCU(UKALUU KIJIETOK U UX CTPOEHUIO
Ha MpO- U YYKapUOTHUECKUX U 110
[IapCcTBaM B MUHU TpyMIax
BrinonHenue u 3amuTa J1abopaTOpHbIX
pabot: «CTpoeHue KJIeTKU (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOU/IbI,
XJIOPOILIACTBI, XPOMOILIACTHI)»
[TpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ IPEe3eHTALUEH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
MCTOYHUKOB, PEKOMEHIOBAHHBIX

Iperno/iaBaTeseM
OK-1 CtpykTypHO-(yHKIIMOHATbHBIE | DPpPOHTAIBHBIN OIpoc
OK -2 (hakTOpBI HACIIEICTBEHHOCTH Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
MOCJIEeI0BATEIbHOCTH HYKJICOTHIOB,
aMHMHOKHCIIOT B HOPME U B ClIyyae
M3MEHEHMS M0CIeI0BaTeIbHOCTH
Hykineotuaos JJHK

OK-2 OOmMmeH BemiecTB U npeBpatieHue | DpoHTaIbHBIN 0IpoC

SHEPIUU B KJIETKE 3arnosHeHNE CPaBHUTEILHON TaOIUIIBI
XapaKTepUCTHK TUIIOB OOMEHa BEIIECTB




OK-2
OK-4

JKU3HEHHBIN 1K KIETKH.
Murtos.

Metiio3

OO6cy>xaeHue 1o BoIpocam JeKIHH
Pa3paboTka JIeHThl BpeMEHU
KU3HEHHOTO LUKJIA

Pa3zpnen 2. Ctpoenue u
(pyHKUIMH OpraHu3zma

KonTponbras pabota “CtpoeHue u
¢byHKIMU opraHu3ma’

OK -2
OK-4

Crpoenue opranuzma

OnenuBaemast TUCKyCCHS

Pa3paboTka MeHTaIbHOM KapThl TKaHEM,
OpPraHOB U CUCTEM OpraHOB OpPraHU3MOB
(pactenust, )KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTePUCTUKON UX (PyHKITHIA

OK-2

@DopMbl pa3MHOKEHUS
OpraHHU3MOB

OpoHTaTBHBIN OIIPOC

3anoiHeHHEe TaOIHIIbI ¢ KPATKOM
XapaKTEPUCTUKON U IpuMepaMu (popm
Pa3MHOXKEHHUS OPTaHU3MOB

OK-2
OK-4

OnTtorenes paCTeHHﬁ, JKNBOTHBIX
1 4CJIOBCKaA

Pazpabotka  JeHTHI BpEMEHU c
XapaKTepUCTUKOM HSTAlloB OHTOTEHE3a
OTACIBHOM TIPYNIOM IKUBOTHBIX U
YeJI0BEKa M0 MUKPOTPYIIIaM

Tect/onpoc

CocraBiieHne JXKU3HEHHBIX IIUKJIOB
pacTeHuii mo oraenaM (MOXOBHUIHBIE,
XBOIIICBHU/THBIC, TATOPOTHUKOBHTHBIC,
rOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIC)

OK-2
OK

1
o~

3aKOHOMEPHOCTU HACTEI0OBaHUS

PazpaboTtka rioccapust

@pOHTAIBHBIN OIPOC

Tect no Bompocam JIeKIUU

Pemenue 3anayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEICTBEHHBIX TPU3HAKOB IIPU MOHO-
, TU-, TIOJINTUOPUTHOM U
AHAIM3UPYIOUIEM CKPEIINBAHUU,
COCTABJICHHE T'€HOTUITNYECKUX CXEM
CKpEUIUBaHUS

OK-1
OK-2

CrenneHHoOe HacJIeJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BepOSITHOCTI/I BO3HUKHOBCHUA
HAaCJEACTBEHHBIX MPU3HAKOB IPHU
CIICTIJICHHOM HACJICAOBAaHUH,
COCTaBJICHUE I'SHOTHIINYECKHUX CXEM
CKpELIUBaHUS

OK-1
OK-2
OK

1
AN

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3agad Ha onpeeneHne Tuna
MyTalliy IIpU nepenaye
HaCJICIACTBCHHBIX HpI/ISHaKOB,
COCTABJICHUEC I'CHOTUIINYCCKUX CXEM




CKpPEIIUBAHUS

Paznen 3. Teopus 3Bo/1I0OUNH

KonTposnbnass pabora “Teopernyeckue
aCIIEKTEI DBOJIIOIMHY XU3HU Ha 3emie”’

OK-2 Hctopust 3BOIIOLIMOHHOTO ®poHTaTIBHBINA OITPOC

OK-4 y4yeHusi. MUKPOIBOJIOLUS PaspaboTka rioccapust
TepMuHOB Pa3paboTka JI€HTHI
BpPEMEHU pa3BUTHS
9BOJIIOLIMOHHOTO YYEHHUS

OK-2 Maxkpo3Bonronus. OneHuBaemasi IUCKyCCHSL:

OK -4 Bo3HuKHOBEHME W pa3BUTHUE UCIOJIb30BAHUE ApPTyMEHTOB,

KU3HU Ha 3emiie OMOJIOrM4eCKON TEPMUHOJIOTUU U

CUMBOJIMKH ISl I0KA3aTeNbCTBA POJICTBA
OpPraHU3MOB PA3HbIX CUCTEMATUYECKUX
rpynnPa3paboTka JIeHTbl BpeMEHU
BO3HUKHOBEHUS U PA3BUTHUS )KU3HU HA
3emuie

OK -2 [IpoucxoxaeHue yeaoBeka — @pPOHTAIBHBIN OIIPOC

OK -4 AHTPOIIOI€HES PazpaboTka IeHTbI BpeMEeHU
IIPOUCXOXKICHUS YEJIOBEKa

Paznea 4. dxosorus

OK-1 Dkosorudeckue GpakTopsl U Tect mo skojormueckum ¢GakTopam H

OK-2 CpEeIbl KU3HU cpellaM >KM3HU OPraHU3MOB

OK -7

OK-1 [Tomynsius, cooOuiecTna, CocraBiieHue cxeM KpyroBopora

OK-2 9KOCHCTEMBI BEULIECTB, UCIOJIb3Ysl MAaTEPHAIbI

OK -7 nexuuu Pemenue npakrtuko-
OpPUEHTHPOBAHHBIX PACYETHBIX
3aJJaHuH 10 IEPEHOCY BEUIECTBA U
DHEPrUH B IKOCHCTEMAX C
cocTaBlIeHUE TPOPUUECKUX Leneil u
nupamMu 6MoMacchl U SHEPTUU

OK-1 buocdepa - rmodanbHast OrneHnBaemasi JUCKYCCHUS

OK-2 9KOJIOTMYECKasl CUCTeMa Tecr

OK -7

OK-1 BinstHue aHTpOnOreHHbIX Tect

OK-2 (akTopoB Ha bnocdepy [IpakTnueckas pabora “OTx01abl

OK-4 MPOU3BOJCTBA”

OK-7

OK-2 Bimstaue connanbHO- OueHnBaemasi JUCKyCCUs

OK -4 SKOJIOTHYECKUX (PaKTOPOB Ha Bremonaenne nabopaTopHoi paboThl HA

OK-7 3/10pOBbE YETIOBEKA BBIOOD: "VMcTBEHHas
paboTocrmocoOHOCTS",

"Bnusaue abnotnueckux (HakTopoB Ha




YyeJioBeKa (HU3KUE U BHICOKUE
TeMIneparypsl)"

Pasznen 5. buoJsiorust B ;KM3HHA

3amuTa Keica: mpeacTaBieHIe
PE3yJITATOB PEIICHHS KEHCOB
(BBICTYILJICHHUE C TIPE3EHTAIE )

OK-1 buorexHosnoruu B xKU3HU Brinonnenue kelica Ha aHAIU3

OK-2 Ka’KI0ro uHPOPMALIUU O HAYYHBIX JOCTHKEHHSIX

OK-4 B 00J1aCTH F€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOUM WHKCHEPUH, MUIIEBHIX
O6uoTexHoNorui (1Mo rpynmnam),
MIPEJICTABJICHUE PE3YJIbTATOB PEIICHHUS
KEWCOB

OK-1 [IpombinnenHast OnotexHonorus |BrimonHeHue kekica Ha aHAIKU3

OK-2 uH(pOpMaIIUU O Pa3BUTUU

OK-4 MPOMBIIIJICHHONH OMOTEXHOJIOTHH (TI0
rpynmnam), IpeJacTaBlIeHue Pe3yIbTaToOB
peLIeHUs KEMCOB

OK-1 ConmanbHO-3TUYECKHUE acTieKThl | BpimonHeHue keiica Ha aHaU3

OK-2 OMOTEXHOJIOTHA nHpopMaInuu 00 STUYECKUX aCIEKTax

OK-4 pa3BUTHA OMOTEXHOJIOTHH (IO TpyInam),
MIPEJICTaBICHHUE PE3YIbTATOB PEIICHUS
KEHUCOB

OK-1 buotexHonoruu u Texunueckue |BeinonHeHne Kelca Ha aHAIN3

OK-2 CUCTEMBI nH(pOpMalUU O pa3BUTHUS

OK-4 OMOTEXHOJIOTUH C IPUMEHEHUEM

TEXHUUYECKHUX CHCTeM (TIO TpyIIam),
MPEJCTABICHUE PE3YIBTATOB PEIICHUS
KENCOB




