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1 OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOTI'O ITPEIMETA

«buojsornsa»

1.1 MecTo npeamera B CTPYKTYpe NPOrpPaMMbl OATOTOBKH CHEIHAJIUCTOB CPeIHEero 3BeHa
VYuebublii npeamer «buonorus» OTHOCUTCS K TpeaMeTHoW obmactu «EcrecTBeHHbIE
HayKu» U oO0Ie00pa30BaTeIbHOMY IIUMKIY MPOTrPaMMbI MOJATOTOBKH CHEIHAIMCTOB CPEIHEro

3BCHA.

1.2 TpeGoBaHus K pe3yJibTaATaM OCBOCHHSA

PesynbraTrom ocBoeHMsI mpenMeTa

«bnomorus»

c(hOPMHUPOBAHHOCTH CIEAYIOIUX OOIINX KOMITETECHITHI:

SABIIACTCA OHpCI[CJ'ICHHBIﬁ oTall

Kox u HanmenoBanue
(popmupyembIx
KOMIIeTeHIN i

I[InanupyemMble pe3yJbTaThbl OCBOGHHS NpeaMeTa

Oo01mue

IIpenmeTHbIe

OK 01.
CHoco0bI
3ama4y
npodeCcCHOHAIBHON
ACATCIIBHOCTHU
PUMEHHUTEITHHO K
Ppa3InYHbIM
KOHTEKCTaM

Bribupats
penieHus

JI.1 - oco3HaHuEe O0YYarOIUMHUCS
POCCUCKOMN rpak 1aHCKOM
UJCHTUYHOCTH;
J.2 -
CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH u
CaMOOTIPE/ICIICHUIO;

JI.L3 - Hamuuhe MOTHBAIlUU K
OOy4eHHI0O ¥ JIMYHOCTHOMY
Pa3BUTHIO;

J1.4 - LIE€JICHANPABICHHOE
pa3BUTHE BHYTPEHHEH MO3ULIUU
JUYHOCTH HA OCHOBE JIyXOBHO-
HPAaBCTBEHHBIX HEeHHOCTEeN
HapoaoB Poccuiickoin denepanuu,
HUCTOPUYECKHX M HAIMOHAJIbHO-
KYJIBTYPHBIX TpaIuLInH,
dbopmupoBaHUE CHCTEMBI
3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO
MHUPOBO33pEHUs, MPABOCO3HAHUS,
9KOJIOTUYECKOU KYJIbTYpBHI,
CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HCHHBIE TIAHBI.

M.1 - ocBOCHHBIC 00YUYAIOIITMHUCS
MEXIMPEAMETHBIE  TOHATUA U
YHUBEpCAIbHBIC y4eOHbIe
JEeNUCTBUS (perynsiTUBHBIE,
MO3HABATEINbHBIE,
KOMMYHHUKaTHBHBIE);

M.2 - CIOCOOHOCTh ux
HCIIOJIb30BaHUS B
IMO3HABATEJIbHON W COLMAIbHOMI
MPAKTHKE, TOTOBHOCTD K

TOTOBHOCTbH K

3.1 - chopMHUpOBaHHOCTH 3HAHUH
0 MeCTe W poiu OWOJOTHH B
CUCTEME  HAy4YHOTO  3HAHHS,
(GyHKIIMOHATBHOW  TPaAaMOTHOCTH
YeloBeKa TUISE pereHus
YKU3HEHHBIX TTPOOJIEM;

yi1 - c(OpMHPOBAHHOCTH
YMEHHMsI pacKpbIBaTh COJEpKaHUE
OCHOBOTIOJIAT AI0IIINX
OMOJOTUYECKHX  TEPMHHOB H
MOHSITHIA: JXKU3Hb, KIETKA, TKaHb,
opras, OpraHu3M, BU]I,
TOTYJISITIHS, IKOCHCTEMA,
OMOIICHO3, ounocdepa;
MeTabonn3M (0OOMEH BEIIECTB H
MIpEeBpaIlCHHE SHEPTHH),
roMeocTas (camoperymnsius),
OmocuHTE3 O€nKa, CTPYKTypHas
OpraHM3aIis  KHUBBIX  CHCTEM,
JTUCKPETHOCTh,  CaMOPETYJISIuS,
CaMOBOCITPOU3BE/ICHUE
(pemponyKuus),
HACJICJICTBEHHOCT,
U3MEHYUBOCTb,
9HEPro3aBUCUMOCTH,
pa3BUTHE,
OpTraHHU3aIHS;

V.2 - chopMHUPOBAHHOCTH YMEHHS
pacKphIBaTh coJiepiKaHue
OCHOBOTOJIararoux
OMOJOTUYECKHIX
THITOTE3: KJICTOYHOM,
XPOMOCOMHOM, MYTallHOHHOM,
SBOJIIOIIMOHHOM, MPOUCXOXKICHUS
JKU3HU U YEJIOBEKA,;

poct
ypOBHEBast

TEOpUL "
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CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO "
OCYIIECTBIICHUIO yaeOHOMI
NESTEIIbHOCTH, OpraHU3aIu
y4eOHOTO  COTPYJHHYECTBA  C
MeAarorn4ecKuMu  paboTHUKAMU
U CBEPCTHUKAaMHU, K Y4YacTHIO B
MOCTPOCHUU WHAUBUIYaIbHON
00pa3oBaTeNbHOI TPACKTOPUH;
M.3 - oBiaseHwe HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOEKTHOMN u COLIMAJIBHOU
e TeIbHOCTH.

y. 3 -
YMEHHUS
OCHOBOTOJIararoIue
OMOJIOTHYeCKHe 3aKOHBI u
3akoHoMmepHocTH (I'. Mennens, T.
Moprana, H.M. Basunosa, O.
I'exkens, ©. Mromnepa, K. bapa),
TPaHUIBI WX TMPUMEHUMOCTH K
YKUBBIM CHCTEMAaM;

Y.4 - npuobpereHue ombITa
INPUMEHEHHUS OCHOBHBIX METOIOB
HAy4YHOTO MO3HAHUS,
UCIONB3YEMBIX B OMOJIOTHH:
HAOIO/IEHUSI ¥ OMUCAHUS JKUBBIX
CHCTEM, MPOILIECCOB W SBJICHUM;
OpraHW3allil ¥  TPOBEACHUS
OMOJIOTHYECKOTO  AKCIEPUMEHTA,
BBIJIBIDKEHUS THIIOTE3, BBISIBICHUS
3aBUCHUMOCTHU MEXITY
UCCIIETyeMbIMU BEJIMYUHAMU,
00BsICHEHUS MOJTy4YEHHBIX
pe3ynbTaToB U (HOPMYIHPOBAHUS
BBIBOJIOB C  HCIIOJIb30BAHHEM
HAay4YHbIX TIOHATHN, TEOpPUN U
3aKOHOB;

Y. 5 - chopmupoBaHHOCTH
YMEHHUsI BBIJCNSTh CYIIIECTBCHHBIE
OpU3HAKW  BHUPYCOB,  KJIETOK
MPOKAPUOT u 9YKapHOT;
OJITHOKJIETOYHBIX u
MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,
BHJIOB, OHMOreoIeH030B u
IKOCHUCTEM; 0COOCHHOCTHU
MpOIIECCOB OOMEHa BEIIECTB U
MPEBpAICHHs] YHEPTUH B KIIETKE,
dboToCHHTE3a, IIJIACTHYECKOTO |
SHEPreTUYECKOro oOMeHa,
XEMOCHHTEe3a, MHUTO03a, Meilo3a,
OIUIOIOTBOPEHUS, Pa3BUTUSA W
Pa3MHOXKEHUS, WHIWBHUIYaJIbHOTO
pa3BUTHUSA Oopranms3ma
(oHTOTEHE3A), O60pbOBI 3a
CYIIIECTBOBAHHUE, ©CTECTBEHHOTO
otbopa, BH1000pa30BaHMsl,
pUCIOCOOJICHHOCTH OPTraHU3MOB
K cpeae OOWTaHUS, BIMSHUS
KOMIIOHEHTOB IKOCHCTEM,
AQHTPONIOTEHHBIX HM3MEHEHUH B
JKOCHCTEMaX CBOEM MECTHOCTH,
KpyroBopoTa BELIECTB u
npeBpalicHue SHEPTUHU B
ouocdepe;

c(hOpMHUPOBAHHOCTH
pacKpbIBaTh




Y. 6 - chopmupoBaHHOCTH
YMCHUSA HNPUMCHATL ITOJYUCHHBIC

3HAHUA TUIS 00BACHEHUS
OMOJIOTHYECKUX  TPOIECCOB |
SIBJICHUH, IS MIPUHATHS
PaKTUYECKUX peLieHuin B
MOBCEIHEBHOM JKM3HH C IIEJNBIO
obecneueHust 0e30macHOCTH
CBOETO 37I0POBbSI W  3J0POBBS
OKPYKaIOLINX JIIOIEH,
cobOmoieHnst  310poBoro  obpasa
JKHM3HH, HOpM IpPaMOTHOTO

MOBEICHUSI B OKpY)KaroUen
IPUPOJHOM Ccpele; IOHUMAaHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHUS
JOCTHKCHUHN COBPEMEHHOM
OHOJIOTUM U OHMOTEXHOJIOTHUH IA
paIMOHATLHOTO
MPUPOIONOIB30BAHUS;

V.7 - chopMHUPOBAHHOCTH YMEHHS
pematb OMONIOTUYECKUE 3aaud,
COCTaBIISITh TeHOTUITUYECKUE
CXEMBI CKPEIIMBAHUS ISl Pa3HBIX
TUTIOB HACJEJIO0BaHUS MPU3HAKOB
y OpraHU3MOB, COCTABIIATH CXEMBbI
IepeHoca BEIIeCTB M JHEPTruu B
sKocucreMax (Uenu  MUTaHWus,
MUIIEBEIE CETH);

Y. 8 - chopMupoBaHHOCTH
YMEHHM KPUTHYECKHU OIEHUBATh
uHpOpMaLIMI0  OHOJIOTHYECKOTO

COJIepKaHus, BKITIOYAFOTIYTO
NICEBAOHAYYHbIC  3HAHHUS U3
pa3IMYHbBIX HCTOYHHUKOB
(cpenctBa MacCOBOH
nHpopmanuu, Hay4HO-
MOMYJISIPHBIC MaTepHallbl);
UHTEPIPETHPOBATH STHYECKHE
ACTICKTHI COBPEMEHHBIX
HCCJIEIOBaHNI B OHOJIOruH,
MEIHIINHE, OMOTEXHOJIOTHH,
paccMaTpuBaTh ro0anbHBIC
IKOJIOTMUECKHE poOIeMBI

COBPEMEHHOCTH, (POPMHUPOBATH 11O
OTHOIICHUIKO K HUM COGCTBGHHyIO
TIO3HUIIHIO;

V.9 - chopmupoBaHHOCTH YMEHUI

co3/1aBarh cOOCTBEHHEIE
IIMCBbMCHHBEBIC nu YCTHI:IG
COOOIIIEHNS Ha OCHOBE

Ouonornyeckoi uMHpoOpMaAMU U3
HECKOJIBKHX VICTOYHHUKOB,




IPaMOTHO HCII0JIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

OK 02. Ucnonb3oBarthb

COBpPEMECHHBIC
cpeacTBa MIOUCKa,
aHam3a "
UHTEPIIPETAIINH
uHpopmaruu "
UH(POPMAaLMOHHbIE
TEXHOJIOTUHU ISt
BBITIOJTHEHUS 3a1a4
npodecCuOHATbHON
JeSITeIbHOCTH

JI.1 - oco3HaHHE O0YYarOIUMHUCS

poccuiicKon rpak 1aHCKOM
HUJICHTUYHOCTH;

J1.2 - TOTOBHOCTh K
CaMOPa3BUTHIO,
CaMOCTOATENLHOCTH u
CaMOOTIPE/ICIICHUIO;

JI.L3 - HamuuWe MOTHBAIlUU K
OOy4eHHI0O ¥ JIMYHOCTHOMY
Pa3BUTHIO;

J1.4 - LIE€JICHANPABICHHOE

pa3BUTHE BHYTPEHHEW MO3UIUU
JMYHOCTA Ha OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH
HapoaoB Poccuiickoin denepannu,
HUCTOPUYECKUX M HAIMOHAJIBHO-

KYJbTYPHBIX TPaIUIINH,
dbopMupoBanue CHUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTHKOPPYIIIUOHHOTO

MHUPOBO33PEHUS, IPABOCO3HAHUS,
9KOJIOTUIECKOM KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh METH U
CTPOHTH )KU3HECHHBIC TUIAHBI.

M.1 - ocBOeHHbIE 00Y4AIOIIUMHCS
MEXIPEIMETHbIE  TIOHATHS U
YHHUBEpCAIbHbIE yueOHbIe
NeHCTBUS (perynaTuBHBIC,
M03HABATENbHBIC,
KOMMYHHUKATHBHBIC);

M.2 - CIOCOOHOCTH ux
UCTIOJIb30BaHUS B
MO3HABATEJIbHOM W COLMAJIbHOM
NpaKTHKE, TOTOBHOCTb K
CaMOCTOSITCIIbHOMY
TUTAHUPOBAHHIO "
OCYILIECTBIICHUIO yueOHO
NeSITeTbHOCTH, OpraHu3aIH
y4eOHOTO  COTpYOHHYECTBA  C
NearorYecKiMu  paOOTHUKAMU
U CBEPCTHHUKAMH, K YYaCTHIO B
MIOCTPOCHHUHU WH/IUBUIYTBHOM
00pa3oBaTeNbHON TPACKTOPHH;
M.3 - oBIageHue HaBLIKAMU
yue0HO-HCCIIeI0BATENLCKOMH,
MPOEKTHOMN u COLIMAILHOMI
NESTEIILHOCTH.

Y. 8 - chopMupoBaHHOCTH
YMEHUH KPHUTUYCCKH OIICHUBATh
uHpOpMaLIMI0  OHOJIOTUYECKOTO
COJIepKaHus, BKITIOYAFOTIYTO
IICEB/IOHAYYHBIE  3HAaHMUA W3
pa3IMYHbBIX HCTOYHHUKOB
(cpenctBa MacCOBOH
nHpopmanuu, Hay4HO-
MOMYJISIPHBIC MaTepHalbl);
UHTEPIPETHPOBATH STHYECKHE
aCTIEKTHI COBPEMEHHBIX
HCCJIEIOBaHNI B OHOJIOruH,
MeUIHe, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
IKOJIOTHUECKUE poOIeMBbI

COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOIICHUIKO K HUM COGCTBGHHyIO
MO3HILIUIO;

VY.9 - chopMUPOBAHHOCTh YMEHUI

C03/1aBaTh COOCTBEHHEIE
MMACHbMEHHBIE u YCTHBIE
COO0OIIeHHUS Ha OCHOBE
Ouosornueckoil MH(pOpMaANUU W3
HECKOJBKHX HCTOYHHKOB,
IrPaMOTHO HCII0JB30BaTh

NOHATUIHBIN anmapaTt OMOJIOTHH.




OK 04. DddexruBHO
B3aMMOJIENICTBOBAaTh U

paboratb B
KOJIJICKTUBEC )41
KOMaH/1e

JI.1 - oco3nanue OOydYarOIIMMUCS

pOCCHUIICKON IPAKJaHCKOU
HUJIEHTUYHOCTH;

J1.2 - TOTOBHOCTh K
CaMOPa3BUTHIO,
CaMOCTOSATEIIbHOCTH 51
CaMOOTIPE/ICIICHUIO;

JI.L3 - Hajguuume MOTHBAIUU K
OOy4eHHUI0 U JTUYHOCTHOMY
Pa3BUTHIO;

J1.4 - L[eJICHANPABICHHOE

pa3BUTHE BHYTPEHHEH IO3ULUU
JUYHOCTH HA OCHOBE JIYXOBHO-
HpaBCTBeHHBIX HGHHOCTeﬁ
HapoaoB Poccuiickoii denepannuy,
I/ICTOpI/I‘-IeCKI/IX N HAIlMOHAJIBHO-

KYJbTYPHBIX TpaIUIIHH,
dbopMupoBaHue CHUCTEMBI
3HAYUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO

MHUPOBO33pEHUs, IPABOCO3HAHUS,
9KOJIOTUYECKOU KYJIbTYpBHI,
CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

M.1 - ocBOCHHBIC 00YUYaAIOIITMHCS

MEXIMPEAMETHBIE  TOHATUA U
YHUBEpCAIbHBIC y4eOHbIe
JeCTBUS (perynsiTUBHBIE,
MO3HABATEINbHBIE,

KOMMYHHUKaTUBHBIE);

M.2 - CIOCOOHOCTh ux
UCTIOJIb30BAHUS B
MMO3HABATEJIbHOH W COLMAIbHOMI
MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY

TUTAHUPOBAHUIO "
OCYIIECTBIICHUIO yaeOHOH
NESTEIIbHOCTH, OpraHU3aII
y4eOHOTO  COTpYJHHYECTBA  C

MeAarorn4ecKuMu  paboTHUKAMU
U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOECHUU WHIAUBUIYAIbHON
00pa3zoBaTenbHON TPACKTOPHH;
M.3 - oBlaJgeHHE HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOECKTHOMN u COLIMAJIBHOU
JeITEIbHOCTH.

3.1 - chopMUpOBaHHOCTH 3HAHUN
0 MecTe M pojau OHoloruu B
CUCTEME€  HAy4YHOrO  3HaHWS,
(YHKIMOHATIBHOH  TPaMOTHOCTH
yeloBeKa TUIS peleHus
KU3HEHHBIX Tpo0IeM;

V2 - c(hopMHUPOBAHHOCTH
YMEHHsI PacKphIBaTh COJEpIKAHUE
OCHOBOTOJIararoux
OMOJIOTUYECKNX  TEPMHHOB  H
MOHSTUM: XKU3Hb, KIETKAa, TKaHb,
Opras, OpraHm3M, BU],
MOMYJISIIINS, 9KOCUCTEMA,
OMOIIeHO3, 6uocdepa;
MeTabonu3M (0OOMEH BEIIECTB U
IIPEBPALLICHHE DHEPIHH),
roMeocTas (camoperymsmus),
OmocuHTe3 OenKka, CTPYKTypHas
OpraHM3aIsl  KUBBIX  CHCTEM,
JTUCKPETHOCTh,  CaMOPETYJISIuS,
CaMOBOCIIPOU3BEICHHE
(penmponyKuush),
HACJIE/ICTBEHHOCTb,
U3MEHYUBOCTb,
HEPro3aBUCHMOCTb,
pa3BuUTHE,
OpTraHHU3aINS;

V.2 - chopMHUPOBAHHOCTH YMEHHS
pacKphIBaTh coJiepXKaHue
OCHOBOTOJIararoux
OMOJOTUYECKHIX
THITOTE3: KJICTOYHOM,
XPOMOCOMHOM, MYTallHOHHOM,
SBOJIIOIIMOHHOM, MPOUCXOXKICHUS
JKU3HU U YETIOBEKa,;

V. 3 - c(hOpMHUPOBAHHOCTH
YMEHHUS pacKpbIBaTh
OCHOBOTOJIararoume
OMOJIOTUYeCKHe 3aKOHBI u
3akoHoMmepHocTH (I'. Mennens, T.
Moprana, H.M. Basunosa, O.
I'exkens, ©. Mromnepa, K. bapa),
TPaHUIBI WX TMPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

Y.4 - npuobpereHue ombITa
INPUMEHEHHUS OCHOBHBIX METOIOB
HAy4YHOTO MO3HAHUS,
UCIONB3YEMBIX B OMOJIOTHH:
HAOIO/IEHUST ¥ OMUCAHUS JKUBBIX
CHCTEM, MPOILIECCOB W SBJICHUM;
OpraHM3allil ¥  TPOBEACHUS
OMOJIOTHYECKOT0 SKCIEPUMEHTA,

poct u
ypOBHEBast

TEOpU "




BBIIBHXXCHHUA I'MIIOTE3, BBISIBJIICHUA

3aBUCHUMOCTH MCKIY
HCCICAYEMBIMHA BEJIIMYNHaMU,
00BSICHEHUS MOJIYYCHHBIX

pe3ynbTatoB U (popMyIupoBaHUs
BBIBOJIOB C  HCIIOJIb30BAHHEM
HAay4YHbIX TOHATHN, TEOpPUN U
3aKOHOB;

Y. 5 - chopmupoBaHHOCTH
YMEHHsI BBIJCNSTh CYIIECTBCHHBIE
OpU3HAKW  BHUPYCOB,  KJIETOK
MPOKAPUOT u 9YKapHOT;
OJITHOKJICTOYHBIX u
MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,
BHJIOB, OHOreoIeH030B u
IKOCHUCTEM; 0COOCHHOCTH
MpOIIECCOB OOMEHA BEIIECTB U
MPEBpAICHHs] YHEPTUH B KIIETKE,
dboTocuHTE3a, ITUTACTUYECKOTO H
SHEPTreTHYECKOTO oOMeHa,
XEMOCHHTEe3a, MHUTO03a, Meho3a,
OIUIOIOTBOPEHUS, Pa3BUTUSA U
Pa3MHOXXEHHUSI, WHAUBUIYAILHOTO

pa3BUTHUS opraHusma
(oHTOTCHE3a), 00pBOBI 3a
CYIIIECTBOBAHHME, E€CTECTBECHHOI'O
orbopa, BU1000pa30BaHus,

MPUCTIOCOOJIEHHOCTH OPraHU3MOB
K Ccpeae OOWTaHWS, BIHSHHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPONIOTEHHBIX HM3MEHEHUH B
9KOCUCTEMaX CBOEW MECTHOCTH,
KpyroBOpoTa BEILIECTB u
npeBpalieHe SHEPTUU B
ouocdepe;

Y. 6 - chopmupoBaHHOCTH
YMEHHSI TIPUMEHATH IOJTYYCHHBIE
3HAHUA TUISE 00BsICHEHUS
OMOJIOTHYECKUX  TPOIECCOB |
SBJICHUH, TUISt MPUHSTHS
PaKTUYECKUX peLieHuin B
MOBCEIHEBHON JKH3HU C IIEJIbIO
o0ecrieyeHus 0e30macHOCTH
CBOETO0 3JI0POBbS U  30POBbS
OKPYKaIOLINX JIIOIEH,
coOmoieHnst  310poBoro  obpasa
KU3HHU, HOPM rPaMOTHOTO
MOBEICHUS B OKpY)KaroUen
IPUPOJHOM Cpele; IOHUMAHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHUS
JOCTHKCHUHN COBPEMEHHOM
OHOJIOTUM U OHMOTEXHOJIOTUH JIA




PaIMOHATILHOTO
MPUPOIONIONB30BAHUS;

V¥.7 - chopMHUPOBAHHOCTH YMEHHS
pematb OMONIOTUYECKUE 3aaud,
COCTaBJIATh FCHOTHITUYECKUE
CXEMBI CKPEIIMBAHUS ISl Pa3HBIX
TUTIOB HACJICJOBaHUS TPHU3HAKOB
y OpraHU3MOB, COCTABIIATH CXEMbI
IepeHoca BEIIeCTB M SHEPTUU B

sKocucTteMax (Uenu  MUTaHus,
MUIIEBEIE CETH);

Y. 8 - chopMupoBaHHOCTH
YMEHUH KPHUTUYCCKH OIICHUBATh
uHpOpMALIMI0  OHOJIOTHYECKOTO
COJIepKaHus, BKITIOYAFOTIYTO
IICEB/IOHAYYHBIE  3HAaHUA W3
pa3IMYHbBIX HCTOYHHUKOB
(cpenctBa MacCOBOH
uHopManuy, Hay4yHO-
TIOITYJISIPHBIC MaTepHaIbl);
UHTEPIPETHPOBATH TUYECKHE
ACTICKTHI COBPEMEHHBIX
HCCIICOBAaHUI B OHOJIOTHH,
MeIUIIHE, OMOTEXHOJIOTHH;
paccmaTpuBath rio0anbHbIe
9KOJIOTUYECKHE POOJIEMBI

COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

V.9 - chopMUPOBAaHHOCTh YMEHUI

CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE u YCTHBIE
cooOuieHus Ha OCHOBE
Ouosornueckoil MH(pOpMaANUU W3
HECKOJIbKUX HUCTOYHUKOB,
rPaMOTHO UCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.
OK 07. | JI.1 - oco3nanme oOydaromumucs | Y. 5 -  chopmMupoBaHHOCTH
CopeiicTBOBaTh pOocCcuicKou IPAKJAHCKOW | YMEHHUsI BBIICIATH CYLIECTBEHHbIE
COXPaHEHHUIO UJCHTUYHOCTH; OpU3HAKA  BHUPYCOB,  KJIETOK
oKpyxatomend cpensl, | JI.2 - TOTOBHOCTb K | IPOKapUOT u 9YKapHOT;
pecypcocOepeKeHuIo, | caMOpa3BUTHIO, OJTHOKJICTOYHBIX u
NPUMEHSTh 3HaHHS 00 | CAMOCTOSATEIHHOCTH U | MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,
M3MEHEHUU KIIMMaTa, | CaMOOIIpEIETIECHUIO; BU/IOB, OHMOreoLeH030B u
MIPUHIIAIIBI JI.3 - HamuuMe MOTHBAIlMU K | 9KOCHUCTEM; 0COOEHHOCTH
OEpEKITUBOTO O0Oy4eHHI0 U  JUYHOCTHOMY | IIPOIIECCOB OOMEHA BEIIECTB U
IPOM3BOJICTBA, pa3BUTHIO; MPEBpAICHHs] YHEPTUH B KIIETKE,
a3 pexTuBHO 1.4 - 1eJICHApaBIeHHOE | JOTOCHHTE3a, IUIACTHYECKOTO |
NeCTBOBATH B | pa3BUTHE BHYTPEHHEH IMO3UIMU | YHEPTETUUECKOTO oOMeHa,
Yype3BhIYAITHBIX JUYHOCTH HAa OCHOBE JyXOBHO- | XEMOCHMHTE3a, MHTO3a, Meiio3a,
CUTYaIUIX HPABCTBEHHBIX [IEHHOCTEH | OTIOMOTBOPEHUS, Pa3BUTUS W

HapoaoB Poccuiickoii denepanu,

PASMHOXCHUA, MHAWBUAYAJIbHOT'O
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HCTOPUYCCKHUX MW HaIMWOHAJIBHO-

KYJIbTYPHBIX TpaauLIni,
dbopmupoBaHUE CHUCTEMBI
3HAYUMBbIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO

MHUPOBO33pEHUs, PABOCO3HAHUS,
JKOJIOTUYECKOU KYJIbTYpBHI,
CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

M.1 - ocBOCHHBIC 00YUYAIOIITMHUCS

MEXIpPEIMETHbIE  TIOHATHS U
YHUBEpCAIbHBIC y4eOHbIe
necTBus (perynaTuBHBIE,
MO3HABATEINbHBIE,

KOMMYHHUKaTHBHBIE);

M.2 - CIOCOOHOCTh ux
UCTIOJIb30BaHUS B
MO3HABATEJIbHOM W COLMAJIbHOM
MPaKTHKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY

MJTAHUPOBAHUIO u
OCYIIIECTBIICHUIO yueOHO
NeSITeNIbHOCTH, OpraHu3aIu
y4eOHOTO  COTpYOHHYECTBA  C

MeJarornyecKuMu  pabOTHUKAMU
U CBEpCTHUKAaMH, K YYacCTHIO B
MMOCTPOCHUH WHIABHTyTBHOU
00pa3oBaTeNbHON TPACKTOPHH;
M.3 - oBIageHue HaBLIKAMU
yue0HO-HCCIIeIOBATENLCKOH,
MPOEKTHOMN u COLIMAILHOMI
JCATCIIBHOCTHU.

pa3BUTHUSA opranusma
(oHTOTCHE3a), 00pBOBI 3a
CYILIIECTBOBaHHE, €CTECTBEHHOTO
orbopa, BUZI000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB
K Ccpeae OOWTaHWS, BIHSHHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPONIOTEHHBIX HM3MEHEHUH B
9KOCUCTEMaX CBOEW MECTHOCTH,
KpyroBOpoTa BEIICCTB "
IpeBpalieHue SHEPrUn B
ouocdepe;

Y. 6 - chopmMupoBaHHOCTH
YMEHHSI TPUMEHATH IOJTYYCHHBIE
3HAHUA TUISE 00BsICHEHUS
OMOJIOTHYECKUX  TPOIECCOB |
SBJICHUH, TUISt MPUHSTHS
MPaKTUYECKUX peLieHuin B
MOBCETHEBHOW KU3HU C LEJBIO
obecrnieueHus 0e30macHOCTH
CBOECTO 3JIOPOBBSI U  3J0POBBS
OKpYKaIOIIHNX JIFOJIeH,
coOuoIeHHst  310poBoro  o0pasa
KU3HHU, HOPM IrpaMOTHOTO
MOBEICHUS B OKpY>Karoleun
MPUPOAHON cpele; TOHMMaHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHHUS
NOCTHKEHUU COBPEMEHHOM
OMOJOTUM U OMOTEXHOJOTUH IS
palroHaIbHOTO
MPUPOIONOIB30BAHUS;

Y. 8 - chopmupoBaHHOCTH
YMEHH KPUTHYECKH OICHUBATh
uHpopmaro  OMOJOTHYECKOTO
CoJIepKaHus, BKITFOYAIOIIYIO
NICEBJOHAyYHblE  3HAHWUS U3
pa3IMYHBIX HUCTOYHUKOB
(cpenctBa MaccoBOM
uHopManuu, Hay4yHO-
HOIYJSIPHBIE MaTepuabl);
UHTEPIPETHPOBATH ITHYECKUE
ACTIEKTBI COBPEMEHHBIX
HCCIICOBAaHUI B OHOJIOTHH,
MEAUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHbIe
9KOJIOTUYECKHE IPOOJIEMBI

COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOUICHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

IIK 1.4
ITonroraBiauBate 1

JI.1 - oco3HaHuEe O0YYarOIIUMHCS
POCCUHCKON rpak 1aHCKOM

3.1 - chopMUPOBAHHOCTH 3HAHHIA
0 MeCTe W poiu OWOJOTHH B
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MIPUMEHSATH OypOBbIE
pacTBOPBI, OUUIIATH U
YTHJIA3UPOBATh UX
IIOCJIC UCITOJIb30BaHUA.

HUJIEHTUYHOCTH;
J1.2 - TOTOBHOCTh K
CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH 51
CaMOOTIPE/ICIICHUIO;

JI.L3 - wHajguuuwe MOTHBAIUU K
OOy4eHHI0 U JTUYHOCTHOMY
Pa3BUTHIO;

J1.4 - LeJICHANPABICHHOE

pa3BUTHE BHYTPEHHEH IO3ULUU
JUYHOCTH Ha OCHOBE JIYXOBHO-
HpaBCTBeHHBIX HGHHOCTeﬁ
HapoaoB Poccuiickoin denepanuuy,
I/ICTOpI/I‘-IeCKI/IX N HaAIlMOHAJIBHO-

KYJBTYPHBIX TpaIUIIHH,
dbopmupoBaHue CHUCTEMBI
3HAYHMBIX [IEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYMIIUOHHOTO

MHUPOBO33pEHUs, IPABOCO3HAHUS,
JKOJIOTUYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

M.1 - ocBOCHHBIC 00YUYAIOIITMHUCS

MEXIPEAMETHBIE  TOHATUA U
YHUBEpCAIbHBIC y4eOHbIe
JeCTBUS (perynsiTUBHBIE,
MO3HABATEINbHBIE,

KOMMYHHUKaTHBHBIE);

M.2 - CIOCOOHOCTh ux
UCTIOJIb30BaAHUS B
MMO3HABATEJIbHOH W COLMAIbHOMI
MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY

TUTAHUPOBAHUIO "
OCYIIECTBIICHHUIO yaeOHOMH
NESTEIIbHOCTH, OpraHU3aII
y4eOHOTO  COTpYAHHYECTBA  C

MeAarorn4ecKuMu  paboTHUKAMU
U CBEpPCTHUKAMH, K YYaCTHIO B
MOCTPOECHUU WHIAUBUIYAIbHON
00pa3zoBaTenbHON TPACKTOPHH;
M.3 - oBlaJgeHHE HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOCKTHOMN u COLIMAJIBHOU
JeITEIbHOCTH.

CUCTEME  HAy4YHOITO  3HAHUI,
(YHKIMOHATIBHOH  TPaMOTHOCTH
YeJI0BeKa JUTS peueHus

KU3HEHHBIX Tpo0IeM;
V.2 - chopMHUPOBAHHOCTH YMEHHS

pacKpbIBaTh coJiepXaHue
OCHOBOIIOJIAraroIrux

OMOJIOTNYECKUX TEOpHid U
THITOTE3: KJICTOYHOM,
XPOMOCOMHOM, MYTallHOHHOM,

SBOJIIOIIMOHHOM, MPOUCXOXKICHUS
JKU3HU U YETIOBEKA,;

Y4 - npuobpereHue OIbITa
MPUMEHEHHUST OCHOBHBIX METOIOB
HAy4YHOTO MO3HAHUS,
UCTIONB3YEMBIX B OWOJNIOTHH:
HAOJIO/IEHUSI U OMUCAHUS JKUBBIX
CHCTEM, MPOLIECCOB W SIBJICHUMN;
OpraHW3allil ¥  TPOBEACHUS
OMOJIOTHYECKOT0  AKCIEpUMEHTA,
BBIJIBIDKEHUS THIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXIy
UCCIIeTyeMbIMU BEJIMYUHAMU,
00BsICHEHUS MOJTy4YEHHBIX
pe3ynbTaToB U (HOPMYITHPOBAHUS
BBIBOJIOB C  HCIIOJIb30BAaHHEM
HAay4HbIX IIOHATUH, TEOPUU U
3aKOHOB;

Y. 6 - chopMHpOBaHHOCTH
YMEHHSI TPUMEHATH IOJTY4YCHHbIE
3HAHUSA TUTSE 00BsICHEHUS
OMOJIOTHYECKUX  MPOIECCOB U
SIBJICHU, TUISE TPUHSITHS
MPAKTUYECKUX peleHuit B
MOBCETHEBHOW JKU3HU C LIEJBIO
obecrnieueHus 0e30macHOCTH
CBOEr0 3JI0POBbsI U  3J0pPOBbS
OKpYKaIOIIHNX JIFOJICH,
coOuoieHnst  310poBoro  o0Opasa
KU3HHU, HOPM IrpaMOTHOTO
MOBEICHUS B OKpYy>Karoeun
NPUPOAHON cpele; TOHMMaHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHHUS
NOCTHKEHUU COBPEMEHHOM
OMOJOTUM U OMOTEXHOJOTUH IS
palroHaIbHOTO
MPUPOIONOIB30BAHUS;

Y. 8 - chopmupoBaHHOCTH
YMEHHA KPUTHYECKH OICHUBATh
uHpopmaIuo  OMOJOTUYECKOTO
CoJIepKaHus, BKJTFOYAIOIIYIO
NICEBJOHAYYHbIE  3HAHMUS U3
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pa3IMYHbBIX HCTOYHHUKOB
(cpenctBa MacCOBOH
nHpopmanuu, Hay4HO-
MOMYJISIPHBIC MaTepHallbl);
UHTEPIPETHPOBATH STHYECKHE
ACTICKTHI COBPEMEHHBIX
HCCJIEIOBaHNI B OHOJIOruH,
MeIHIINHE, OMOTEXHOJIOTHH,
paccMaTpuBaTh ro0anbHbIC
IKOJIOTHUECKHE poOIeMBI

COBPEMEHHOCTH, ()OPMHUPOBATH IO
OTHOIICHUIKO K HUM COGCTBGHHyIO
TIO3HUIIHIO;

VY.9 - chopmupoBaHHOCTH YMEHUI

co31aBarh cOOCTBEHHEIE
MMHChbMEHHBIE u YCTHBIE
COOOIIIEeHUS Ha OCHOBE
Ouonornyeckoi uHpoOpMaALUU U3
HECKOJIbKHX HUCTOYHHUKOB,
IPaMOTHO HCII0JB30BaTh

NOHATUIHBIN anmapaTt OMOJIOTHH.

IIK 1.8 Co0Omomars
9KOJIOTUIECKUE
TpeGoBaHUS u
TpeOOBaHUS TEXHUKH
0€30MacHOCTH.

JI.1 - oco3HaHuE O0YYaIOIUMHCS

poccuiicKon rpak 1aHCKOM
HUJICHTUYHOCTH;

J1.2 - TOTOBHOCTh K
CaMOPa3BUTHIO,
CaMOCTOATENLHOCTH u
CaMOOTIPE/ICIICHUIO;

JI.L3 - HamuuWe MOTHBAIlUM K
OOy4eHHI0O ¥ JIMYHOCTHOMY
Pa3BUTHIO;

J1.4 - LIE€JICHANPABICHHOE

pa3BUTHE BHYTPEHHEHW MO3UIIUU
JUYHOCTH HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
HapoaoB Poccuiickoii denepanuuy,
I/ICTOpI/I‘-IeCKI/IX N HaAIlMOHAJIBHO-

KYJbTYPHBIX TpaIUIIHH,
dbopMupoBaHue CHUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTHKOPPYIIIUOHHOTO

MHUPOBO33PEHUS, TPABOCO3HAHMS,
9KOJIOTHYECKOM KyJbTYPHI,
CIOCOOHOCTH CTaBUTh LEIU U
CTPOUTDH KU3HEHHBIC TUIAHBI.

M.1 - ocBOeHHbIE 00Y4AIOIIUMHUCS
MEXIpPEIMETHBIE  MOHATHS |
YHHUBEpCAIbHbIE yueOHbIe
JeUCTBHSA (perymnsTuBHBIC,
NIO3HABATENbHEIE,
KOMMYHUKATHBHEIE);

3.1 - chopMUPOBAHHOCTH 3HAHHIA
0 MecCTe W poiu OWOJIOTHH B
CHCTEME  HayyHOro  3HaHUS;
(GYHKIMOHATHHOH  TPaAaMOTHOCTH
YeroBeKa TUISE pelIeHus
YKU3HEHHBIX TTPOOJIEM;

V¥.2 - chopMupOBaHHOCTH yMEHUS

pacKpbIBaTh coJiep:KaHue
OCHOBOIIOJIaratoIInX

OMOJIOTHYECKUX TEOpHit u
TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,

HBOJIFOLIUOHHOM, IIPOUCXOXKICHUS
JKU3HU U YEJIOBEKA;

Y4 - npuobpereHue oOIbITa
NPUMEHEHUS OCHOBHBIX METOJIOB
Hay4HOI'0 MIO3HAHUS,
UCTONBb3YyeMBbIX B OMOJIOTHU:
HAOJIO/IEHUSI U OMUCAHUS JKUBBIX
CHCTEM, MNPOLIECCOB W SBJICHUMN;
OpraHu3ali U  NPOBEICHUs
OMOJIOTUYECKOTO  HKCIEPUMEHTA,
BBIJIBUKEHUS TUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXIY
UCCIETYyEMBIMU BEJIMYUHAMU,
00BSICHEHUS MOJTY4eHHBIX
pe3ynbTatoB U (popMyIupoBaHUs
BBIBOJIOB C  HCIIOJIb30BAaHHEM
HAay4YHbIX TIOHATHM, TEOpPUN U
3aKOHOB;

Y. 6 - chopMupoBaHHOCTH
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M.2 - CIIOCOOHOCTh ux
HUCIIOJIB30BaHUA B
MMO3HABATEJIbHOH W COLMAIbHOMI
MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY

IMJIAaHUPOBAHUTIO )41
OCYIIECTBIIECHUIO yaeOHOMH
ACATCIIbHOCTH, OopraHu3anvun
y4eOHOTO  COTpYJAHHYECTBA  C

MeAarorn4ecKuMu  paboTHUKAMU
U CBEpPCTHUKAMH, K YYaCTHIO B
MOCTPOECHUU WHAUBUIYAIbHON
00pa3zoBaTeNbHON TPACKTOPHH;
M.3 - oBlaJgeHHE HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOCKTHOMN u COLIMAJIBHOU
JeITEILHOCTH.

YMCHUSA HNPUMCHATH ITOJYUCHHBIC

3HAHUSA TUTST 00BsICHEHUS
OMOJIOTHYECKUX  MPOIECCOB U
SIBJICHU, TUTS TPUHSITHS
MPAKTUYECKUX peleHuit B
MOBCETHEBHOM >KU3HU C 1IEJIBIO
obecrieueHus 0e30MacHOCTH
CBOECTO 3JIOPOBBSI U  3J0POBBS
OKpYKaIOIIHNX JIFOJIeH,
coOuoieHst  3710poBoro  o0pasa
KU3HHU, HOPM IrpaMOTHOTO
MOBEICHUS B OKpYy>Karoleun
MPUPOAHON cpele; TOHMMaHUE
HEOOXOAUMOCTH HCITOJIb30BaHHUS
NOCTHKEHUU COBPEMEHHOM
OMOJOTUM U OUMOTEXHOJOTUH IS
paloHaIbHOIO
MPUPOIONOIB30BAHUS;

Y. 8 - chopMupoBaHHOCTH
YMEHHM KPUTHUYECKHU OIEHUBATh
uHpOpMaLIMI0  OHOJIOTHYECKOTO
coJiepKaHus, BKJTIOYAIOIIYIO
NICEBAOHAYYHbIC  3HAHHUS U3
pa3INYHbIX HUCTOYHUKOB
(cpenctBa MacCOBOH
uHpopmanuu, Hay4HO-
MOMYJISIPHBIC MaTepuabl);
UHTEPIPETUPOBATH ITHUYECKHE
ACTICKTHI COBPEMEHHBIX
HCCIIEIOBAaHNI B OHOJIOruH,
MEIHIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
IKOJIOTHUECKUE poOIeMBI

COBPEMEHHOCTH, ()OPMHUPOBATH IO
OTHOIICHUIKO K HUM COGCTBGHHyIO
TIO3HUIIHIO;

VY.9 - chopmupoBaHHOCTH YMEHUI

co3/1aBarh cOOCTBEHHEIE
MMHChbMEHHBIE u YCTHBIE
COOOIIEeHUS Ha OCHOBE
Ouonornyeckoi uHpoOpMaMU U3
HECKOJIbKHX HCTOYHUKOB,
rPaMOTHO HCIIOJIb30BaTh

MOHSATUWHBIN anmapat OHOJIOTHH.
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJJMETA

2.1 O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Buna yueOHoii padoThI O0bem B yacax
YuyeOHast HArpy3Ka 00y4arOIIUXCH: 39
B TOM YHUCIJIE:
JIEKLUHU, YPOKH, CEMUHAPbI 38

IMMPAKTUYCCKHUC 3aHATHA

J1a00paTOPHBIE 3aHITHS

VHJIMBUIYaJIbHBIN ITPOEKT

U3 HUX MPOoQeCcCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE 2

IIpome:xxyTounas arrecTauus B dopme| 2 cemectp
QG depeHIIMPOBaHHOTO 3a4ETa
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2.2 TemaTn4yecKMi IJIAH U coJepkaHre YueOHOro npeamera «buosorus»

HaumenoBanue Conep:xxanue yuyeOHOro marepuasa (0CHOBHOe 1 MpPodeccHOHAIbLHO-OPUEHTHPOBAHHOE), O0bem yacon Koabi
pa3aesioB U TeM JadopaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHOA MOYJ/Ib KOMIIeTeH M,
¢GopmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
1 cemecTp
Pazaea 1. Yuenue o Kierke 10
Tema 1.1. Copep:xxaHue y4e0HOro MmaTepuaja OK 2
buosorna  kak | buonoruss kak Hayka. CBsi3p OHONOTMM C OOIIECTBEHHBIMHM, TEXHHYECKUMH M JPYTUMH 2
HayKa €CTECTBCHHBIMU HayKaMu, ¢uiaocodueit, ITHUKOH, ACTETUKOW W mpaBoM. Ponb Ouomorun B
(bopMHpPOBaHNN COBPEMEHHON HAay4HOH KapTHHBI MuUpa. CucrtemMa OHOJIOTHYECKUX HAayK. MeTobl
MO3HAHUS KUBOU MPUPOb! (HabI0IeHNE, SIKCIIEPUMEHT, OMMCaHNUe, U3MEepEeHue, KiIaccupuKanus,
MOJIEIMPOBaHKUe, CTaTUCTHUYECKas oOpaboTka naHHBIX). JKuBble cUCTeMBI (OMOCHCTEMBI) Kak
npeaMeT u3ydeHus ouonoruu. OTINYNE )KUBBIX CUCTEM OT HEOpraHWYecKou mpupoabl. CBOMCTBa
OMocHcTeM U UX pazHooOpasue. YpOBHH OpraHu3aliu OMOCHCTEM: MOJIEKYISAPHBINA, OPraHOMIHO-
KJICTOYHBIN, OpraHU3MEHHBINA, MOMYJISIIHOHHO-BUIOBOM, YKOCHCTEMHBIN (OMOT€OIEHOTHYECKUN ),
OrOChEepHBIN.
Bcero no reme: 2
Tema 1.2. Copep:xxaHue y4e0HOro Mmarepuaja OK 01
Kuerka, eé | Huronoruss — Hayka o kierke. Kierounast Teopusi — npumep B3auMOICHCTBUS UeH U (PaKTOB B 3 OK 02
CTpOeHMe U | HAyYHOM TI03HAaHUU. MeTobl u3ydeHus KieTku. KieTka kak 1enoctHas xuBas cucrema. Oomme OK 04
XUMUYECKHH NPU3HAKU KJIETOK: 3aMKHYTasi Hapy>kHast MemOpana, mojekyisl JJHK kak reHetndeckuii anmapar,
COCTaB. CUCTEeMa CHHTe3a OelKa.

Tumbl  KJETOK:  dykapuoTWdeckas M mpokapuotrudeckasd. OCOOEHHOCTH  CTPOEHUS
npokapruoTuueckor kietku. Kierounas crenka Oaktepuii. Heknetounbsie ¢GopMbl KU3HHU
Bupycol. Ucropust otkpeitust Bupycos (.. HMBanoBckuii). baktepuodaru. bonesnu pacrenuii,
JKUBOTHBIX M UYE€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc ummyHoneduura yenoseka (BUY) —
B0o30ymutens CITN/Ia.
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[IpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a0ojeBannii. CTpOeHUE 3YKapUOTHICCKON KIICTKH.
OCHOBHBIEC OTJIMYMS PACTUTEIBHOM, )KUBOTHOM M TpUOHOM KieTKkH. [IoBEpXHOCTHBIE CTPYKTYPHI
KJIETOK — KJIETOYHAsl CTeHKA, MNIMKOKAIMKC, X QyHkuuu. [lnasmarnueckas MmemOpana, eé
cBoiictBa W (pynkuuu. Llurorasma u e€ opraHouasl. OgHOMEMOpaHHBIE OPraHOMABI KICTKU:
OIIC, anmapar ['onbmxu, auzocombl. [lolyaBTOHOMHBIE OpPraHOW[IBI KJIETKH: MUTOXOHAPHH,
wiactuael.  [IporicXokaeHNe MUTOXOHAPUM W racTua. Buasl mmactun. HememOpaHHBIE
OpraHoOUbl KJIETKH: pUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHUOIH, PECHUYKH, KIYTHUKU. DYyHKIUU
OpraHOMJOB KJIETKU. BkitoueHus.SInpo — perynaTopHblii LeHTp kieTku. CrTpoeHue snpa:
aaepHas o0o0JiouKa, KapuoIljla3Ma, XpPOMaTHH, SAPBIIKO. XpoMocoMbl. TpaHCHOpT BeliecTB B
KJICTKE.

Jlekyus npogheccuonanvno opuenmupoeannozo cooeprcanus
XUMUYECKU COCTAB KIIETKA. XUMUYECKUE FJIEMEHTBI: MAKPO3JIEMEHTBI, MUKPO3JIEMEHTHL. Boa u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMH BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. [loanepikanne ocMOTHYecKoro OaiaHca.
benku. CoctaB u cTpoeHne OenKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHHMBbIE AMHUHOKHCIIOTEHI.

AMHMHOKHUCIIOTHBI COCTaB. YPOBHH CTPYKTYpPbl OEITKOBOW MOJICKYJbI (IIepBUYHAs, BTOPUYHASI,
TpeTUYHAs U YETBEPTUYHAS

CTPYKTypa). XUMHUYECKHE CBOMCTBA 0enKoB. bronornueckune GpyHKIMN OCIKOB.

®epMeHTHl  — Ouosornmueckue KaranuzaTopel. CTpoeHune QepMeHTa: aKTHUBHBIM IICHTP,
cyoctpatHas  crnenmduuyHocth.  Kodepmentel. Butamunbl.  Otnuuus  pepMeHTOB  OT
HEOPraHMYECKUX KaTaIU3aTOPOB.

VYrneBonpl: MoHOcaxapuabl (TJIFOKO3a, puOO3a W JIe30KCMpHO03a), Aucaxapuibl (caxaposa,
JaKTO3a) W TOJMcaxapuibl (Kpaxmall, TJIMKOTeH, IIeJTo03a). buonorndeckne ¢(yHKIUU
yIJIEBOJIOB.

Jlunuasl: TpuraMuepuasl, (Gocdomunuasl, crepouasl. I'mapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonoruueckue ¢pynkiuu nunuaos. CpaBHEHUE YIIIEBOOB, OEIKOB U JIMIUIOB KaK UCTOYHUKOB
DHEPIHH.

Hyxnennoseie kucnotel: JJHK um PHK. Hykineotnasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun [AHK. Crpoenne u ¢ynkuuu PHK. Buast PHK. AT®: crpoenue u

byHKIINH.

Bcero o reme:

OK 01
OK 02
OK 04
[IK 1.4
IIK 1.8

Tema 1.3.

Copep:xxanue y4e0HOro MmarepuaJja

OK 01
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KuznenesareJnLHO
CTh KJIETKH

OOmMeH BemiecTB, WM MeTabomM3M. AcCUMUIANUS (TUTACTHYECKUH OOMEH) W JTHCCHUMUIISITUS
(oHepreTnyeckuii oOMEH) — JBE CTOPOHBI €IWHOTO mporecca MeTabonm3Ma. Ponb 3akoHOB
COXpaHEHMsI BEIECTB M OHEPruM B TOHUMaHUU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpOGHBIN U rerepoTpodHbIi. Ponb hepMeHTOB B 00MEHE BEIIECTB U MPEBPAILICHUN SHEPTUH B
KJIETKE.

®otocunTe3. CBeToBas u TeMHOBas (a3bl porocuHTe3a. Peakiyun dporocunTesa. I (HeKTHBHOCTH
dboTtocunTe3a. 3HaUueHne (HoTOCHHTE3A IS )KU3HU Ha 3emuie. BriusHue yciaoBuit cpenpl Ha
($oTOCHHTE3 U CTIOCOOBI MOBBIIIEHUS €T0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUN

XemocuHTe3. XeMOCHUHTE3UPYoIIHe OakTepun. 3HaUCHUE XEMOCUHTE3a JIJIs )KU3HH Ha 3eMIIe.
DHepreTudyeckuii oOMeH B KIeTke. PaciieruieHne BemIeCTB, BBIICTICHHUE W aKKyMYJIHpPOBAHUE
SHEPTHH B KJIETKE. DTaIbl JHEPreTHIecKoro oomena. [ mukonu3. bposkeHne u ero BUIbI.
Kucnoponnoe oxucinenue, wim KieTodHoe awixaHue. OxucnurensHoe (ochopunupoBaHue.
D¢ hHEeKTUBHOCTH YIHEPTETUIECKOTO 0OMEHA.

Peakuuu matpuunoro cunresa. I'enernueckast undopmarus u JJHK. Peanuzanus renerndeckoit
nHpopManuu B KJeTKe. |'eHeTHUeCKHil KOJ W €ro CBOMCTBA. TPAaHCKPUINIHS — MaTPUYHBIN
cunte3 PHK. Tpancnsamus — OuocuHTe3 Oenka. DTarbl TPAaHCIISIHH.

KoaupoBanue amunokuciot. Poias pubocom B OrocuHTe3e Oerka.

Bcero o reme:

OK 02

Tema 1.4.

Copep:xxaHue y4e0HOro MmaTepuaja

Jlenenne KjaeTKn

KneTounblif 1uKi, UK )KU3HEHHBIN UK KieTku. MHTepdasza u muto3. [Iponeccel, mpoTekaromue
B uHTepdaze. Perumkamus — peaknus marpudyHoro cuHTe3a JIHK. Crtpoenme xpomocom.
XpoMOCOMHBIM Habop — KapuoTum. JIMIUIOMAHBIM M TAIUIOMAHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. lluTonormueckue OCHOBBI Pa3MHOXEHUS W WHAWBHUIYAJIBHOTO  Pa3BUTHUSA
opranu3MoB. Jlenenue knetkn — MuTo3. Craguu mutosa. [Ipouecchl, mporcxoasime Ha pa3HbIX
CTaauAX MUTO3a. bHoNnOrnuecKknii CMbICI MUTO3A.

[Tporpammupyemas rubens KieTku — anonto3. TectoBoe 3amanue No 1

Bcero no reme:

[

OK 01
OK 02
OK 04

Paznen 2. Opranus

M. PazMHoxkxeHHnE 1 HHIAUBUAYAJBbHOC PA3BUTHE OPraHu3MoB

Tema 2.1.

Copep:xxaHue y4e0HOro MmarepuaJja

DopMbI
Pa3MHOKEHUs
OPraHu3MoOB

@opMBbI pa3sMHOXKECHHST OPraHU3MOB: OecIioyioe W IMOJIOBOe. Bubel Oecrosioro pa3MHOXKEHUS:
JACJICHUC HaABOC, IIOYKOBAHHMC OJHO- M MHOI'OKJICTOYHBIX, cn0p006pa30BaHHe, BEIr€TaTUBHOC
pasMHOXeHHe. VICKycCTBEHHOE KIOHMPOBAaHUE OPTraHU3MOB, €r0 3HAYCHHE JUISl CEJICKIHH.

[TooBoe pa3MHOXKEHHE, ero oTauuus oT Oecmonoro. Meio3. Cramum wmeiiosza. Ilpouecchl,

OK 01
OK 02
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MpOUCXOAsIIME Ha cTaguax wmeho3a. IloBemenwe xpomocom B wmenose. Kpoccunrosep.
buonornueckuii CMbICII ¥ 3HAYEHUE MENO03A.

['amerorene3 — mporecc 0Opa30BaHUS IMOJIOBBIX KJIETOK Y JKUBOTHBIX. [lOJOBBIE JKe€e3bl:

CEMEHHHUKHU M ssuuHUKA. OOpa3oBaHUE M PA3BUTHUE IMOJIOBBIX KIETOK — TaMeT (CIepMaTo30u,

SUICKIIETKa) — crnepMaroreHe3 W ooreHe3. (OCOOEHHOCTH CTPOCHUS SUIEKIETOK U

cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

Bcero no teme: 2

Tema 2.2. Coaep:xkanue yueOHOro MaTepuajia OK 01
ImOpuoHanbHOe | HauBHayasibHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (AMOpHOTreHe3). ITarlbl 2 OK 02
" AMOPHOHAILHOTO Pa3BUTHA y MO3BOHOYHBIX KMBOTHBIX: JPOOJIEHUE, TacTPYISAIMs, OpPraHOTeHES. OK 04
nocTaMOpuoHaib | [ToctomOproHanbHOEe pa3BuTHE. THUIBI MOCTAIMOPHMOHATBLHOTO PA3BUTHUA: TPSAMOE, HEMpPsIMOe
HOe pa3sBuTHe | (TMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CHOCOOHBIC BBI3BHIBATH
OPraHM3MoOB BpOXKAEHHBIE ypoAcTBa. PocT u pa3zButue pactenuii. OHTOreHe3 BETKOBOTO PAaCTEHMsSI: CTPOEHUE

CeMEHH, cTagauu pa3Butus. TectoBoe 3ananue Ne 2

Bcero no teme: 2

Pa3nen 3. OCHOBBI FeHETHKH H CeJIeKIIUN 8 OK 01
Tema 3.1. Coaep:xkanue yueOHOro MaTepuajia OK 02
OcHOBHbBIE [IpeaMeT U 3a1a4y TeHETUKH. VICTOpHs pa3sBUTUS M€HETUKU. POJb LIUTONOIMU M SMOPHOJIOTUH B 2 OK 04
MOHATUSA CTAaHOBJICHUM TEHETHKU. BKIan pocCHHCKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TEHETHKH.
FeHeTUKH. Metoapl reHeTUKH (THOPUIOJOTHYECKUH, IUTOTCHETHUYECKUH, MOJICKYJISIPHO-TCHETHUECKHIN).
OcHoBHBIE OCHOBHbBIE TEHETUYECKHE TMOHATUA. ['eHeThueckass CHUMBOJIMKA, HCIOJb3yeMas B CXemax
3aKOHOMEPHOCTH | CKpeIIMBaHUM. 3aKOHOMEPHOCTH HACJEIOBAHUSI MPHU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
HACJEACTBEHHOCT | MOHOrMOpHIHOE CKpellrMBaHue. 3aKOH €MHO00pazus ruOpHuIoB mepBoro mnokojeHus. [IpaBuio
U JIOMUHUPOBaHUA. 3aKOH pacllelyieHus npu3HakoB. [umnore3a wyucroTel ramer. I[lomHoe wu

HEMOJIHOEe JIOMHHUpOBaHHe. JIurnOpuaHoe cKpelmBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS

npu3HakoB. lluToreHermyeckue OCHOBBI AUTHOPUIHOTO CKpEUIMBaHUSA. AHalu3upylollee

CKpelmuBaHue. Vcrnonb3oBaHUE aHAIM3UPYIOLIETO CKPEIIMBAHMS Ul ONPEACICHUs TE€HOTHIIA

ocobou. CrerieHHOe HacieAoBaHUE mpu3HakoB. PabGora T. Moprana mo crernjieHHOMY

HacJIeOBaHWIO TeHOB. HapylueHue cuLemieHusT TeHOB B PeE3yjibTaTeé KPOCCHUHIOBEpaA.

XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. ['eHeTnueckue kapThl. ['eHeTrka mona. XpoMOCOMHOE

onpezeneHue Iosia. AyTocOMbl M IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHele M TIeTeporaMeTHbIE

opranu3Mbl. HacienoBanue npu3HakoB, CIETUIEHHBIX C IMOJOM.

Bcero no reme: 2
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Bcero 3a cemectp:

16

2 cemecTp

Tema 3.1.
OcHOBHbBIE
MOHATHA
TeHEeTHKH.
OcHoBHbBIE
3aKOHOMEPHOCTH
HACJIEICTBEHHOCT
11

Copep:xxanue y4e0HOIro MmaTepuaja

[Ipeamer u 3amaun reHeTuku. Mcropust pa3BUTHs TeHETUKU. Poib HUTOJIOrMU U 3MOPUOTIOTHH B
CTAHOBJICHUM TE€HETUKU. BKan poccHHCKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TE€HETHKH.
Metonbl TeHeTUKH (THOPUAOIOTHYECKHM, ITMTOTCHETUYECKUI, MOJEKYIsSIPHO-TeHETUYECKUH ).
OcHOBHBIE TCHETHYECKHE TOHATUA. ['CHeTHueckas CHMBOJIMKA, HCIOJIb3yeMas B CXEMax
CKpEIMBAHUNA. 3aKOHOMEPHOCTM HAcCJIeOBaHMs NPU3HAKOB, YCTaHOBIEHHblE [. MeHaenem.
MonorubpuaHoe cKpemuBaHue. 3aK0H eIuHOo00pa3us THOPUAOB TEpBOro mokosieHus. [IpaBuio
JOMMHHMpOBaHMs. 3aKOH pacllelyieHus Ipu3HakoB. ['mmoreza umcrorsl ramer. IlonHoe u
HEMOJIHOE JOMHMHUpOBaHHe. JIurnbpuaHoe ckpelmuBaHue. 3aKOH HE3aBHCHMOIO HACJIEJOBAHUS
npu3HakoB. lluToreHeTMuyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUS. AHaIM3UpYOIIee
CKpelmuBaHue. lcnonp3oBaHWEe aHAIM3UPYIOLIETO CKPEIIMBAHMS U ONPEACICHUS TE€HOTHIIA
ocobu. CueruieHHOe HaciefoBaHUEe TNpu3HakoB. Pabora T. Moprana mo CHEIJICHHOMY
HAaCcJICJOBaHMIO TEHOB. HapylieHne cuemieHHss TeHOB B PE3yjibTaTe KPOCCHHIOBEpA.
XpOMOCOMHasI TEOpUsl HACIEACTBEHHOCTH. ['eHeTUeckue kapTel. ['eHeTuka moma. XpoMOCOMHOE
ONpeZic/ieHUe Ioyla. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHele M TIeTeporaMeTHbIE
opranusmsel. HacinegoBanue Npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.

Bcero no reme:

OK 01
OK 02
OK 04

Tema 3.2.
OcHoBHbBIE
3aKOHOMEPHOCTH
H3MEHYHBOCTH

ConepxxaHue y4eOHOro MaTrepuasa

N3menunBocTh. Buabl M3MEHYMBOCTH: HEHACNEICTBEHHAas W HacieacTBeHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTH. XapaKTepUCTHUKAa MOAM(PUKAIUOHHON H3MEHUYUBOCTH.
Bapuanuonsslii psan v BapuanoHHas kpuBas. Hopma peakunu npusHaka. KommdecTBeHHbIE U
KayeCTBEHHbIE MPHU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOAU(GUKALMOHHOW HW3MEHUYMBOCTH.
HacnencreenHasi, wiiv TeHOTUIUYECKAs, U3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meiio3
U TIOJIOBOM MpollecC — OCHOBAa KOMOMHATHBHON M3MEHYMBOCTU. MyTallMOHHAs M3MEHYUBOCTbD.
Knaccudukanust myranuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MYTaIlUi.
MyrarenHsie (GakTopbl. 3aKOH TOMOJIOTHUECKHX PSIOB B HACJIEACTBEHHOW M3MeHunMBocTH H.
N. Basunosa. BHesnepHas HacaeaCTBEHHOCTh U U3MEHYUBOCTb.

[MpuHIMMIBEL 3M0pOBOTO 00pa3a KU3HU, TUATHOCTHKHU, MPOPIIAKTHKA U JICUCHUS TCHETUYECKUX
Oose3Hel. MeauKo-TeHEeTHYEeCKOe KOHCYJIhTUPOBAaHKE. 3HAYCHHE MEIUIIMHCKOW TEHETUKH B
MPEIOTBPALICHIH U JICYCHUU TeHETUYECKUX 3a00JIeBaHN YEIIOBEKA.

Bcero o reme:

OK 01
OK 02
OK 04
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Tema 3.3.
Ceaexknus
OpPraHHu3MOB.
OcHOBBI
OMOTEeXHOJIOTHH

Copep:xxaHue y4e0HOro marepuaJja

Cenexuus Kak Hayka M IpOLECC. 3apOXACHHME CENeKUUH M JoMecTuKanusa. Ydenue H.
M. BaBwioBa 0 IEHTpax MPOUCXOXKICHHUS W MHOT000Opa3vs KyJIbTYpHBIX pacTeHuid. LIeHTpsI
IPOUCXOXKAECHUA JOMAIIHUX JKUBOTHBIX. CopT, mnopoaa, mramM. COBpPEMEHHBIE METObI
celeKnuu. MacCoBbIi M WHIWUBUIYAIbHBIA OTOOPHI B CEJICKIIMW PACTEHUW M >KHUBOTHBIX.
brnuskoponcTBeHHOEe ckpemmBaHne — WHOpuauHT. Yuctas nuHuS. CKpeluMBaHUE YHCTHIX
nuHui. [erepo3uc, wmu tubpuaHas cuia. HepoacTBeHHOE CKpemMBaHUE — ayTOpPWIWHT.
Otpnanénnas rubpuamzanuss U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 M MOJy4YeHHE
NOJIMIUIONAOB.  JIOCTMXKEHUs  CEeJIeKUMU  pacTEeHUW, JKUBOTHBIX M MHUKPOOPraHW3MOB.
buorexHonorus kak orpacib Npou3BoJcTBa. [ eHHas nnxeHepus. TectoBoe 3aganue Ne 3

Bcero no reme:

[

OK 01
OK 02
OK 04

Pasnen 4. IBo1IOIMOHHOE YUEHHE

Tema 4.1.
Teopus
IBOJIOIUH

Copep:xxanue y4e0HOro MmarepuaJja

[Ipennocelaku BO3HUKHOBEHHUS SBOJIIOLIMOHHOM TEOpHUU. DBOJIIOLMOHHAS TEOpUs U €€ MECTO B
Ouosornu. BrusHMe 5SBONIOLMOHHOM TEOpPUM Ha pa3BUTHE OWMOJIOTMM U JPYTUX Hayk.
CBupzerenscTBa 3BosOLMM. [laneoHTOIOrMYECKHE: MOCIEA0BATEIBHOCTh IOSABIECHUS BUAOB B
[AJICOHTOJIOTUYECKOM JleTonucu, nepexoaHsie (opMmbl. buoreorpaduueckue: CcXoACTBO U
paznuune ¢ayH U GIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Pa3TUUHS
SMOPHOHOB pa3HbIX BUIOB I03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aHaJIOTUYHBIC, PYJUMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIpPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCEX OPraHU3MOB.
OpomtonmonHasd teopus Y. [lapuna. IIpennocbulku BO3HMKHOBEHMS JapBUHHU3MA. J[BHKylue
CHJIBI 9BOJIFOLIMY BUIOB 110 JlapBUHY (M30BITOUYHOE Pa3MHOXKEHUE NTPH OTPaHUUEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOP).

JBwkymme cwibl ((hakTopbl) JBOJIOIMK BHIOB B TpHUpoae. MyTallMOHHBINH TIporecc |
KOMOWHATUBHASI N3MEHYMBOCTD. [lomynsimonHbIe BOJHBI U Apeiid reHoB. M3omsaus 1 Murparusi.
EcrecTBenHbIl 0TOOP — HampaBisronuil haktop 3Bostonui. PopmMbl €CTECTBEHHOTO 0TOO0pA.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 4.2.
Muxkpo3Boaoums

ConepxaHue y4eOHOro Marepuasa

MukposBomtoriusa. CuHtetndeckass Teopus dBomonnu (CTD) m €€ OCHOBHBIC IOJOXKECHHS.
[Momynsauust Kak eIUHMIIA BHAA W ABOJIONHMH. [IpHUCIIOCOOIEHHOCTh OPraHU3MOB KakK pe3yiabTar
sBostonuu. [IpuMeps! npucnocobieHnid y opranu3mMoB. ApoMopdo3bl U uauoaaantanui. Bug u
BugooOpasoBanue. Kpurepun Buma. OcHOBHBIE (OpMBI BHA000pa3oBaHMs: reorpapuyeckoe,

OK 01
OK 02
OK 04
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OKOJIOTHYCCKOC.

Bcero o reme:

Tema 4.3. Copep:xxanue y4e0HOro MmarepuaJja OK 02
Maxkpossoaonusa | Makposomtorsi. Dopmbl  3BOMIONUHU:  (UIETHYECKAsi, JAWBEPreHTHas, KOHBEPreHTHas, OK 04
napayuiensHas. HeoOGpatumocts sBomtouuu. IlpoucxoxkiaeHue oOT HecHenUuaIu3upPOBaHHBIX
npeakoB. [Iporpeccupyromas cnennanuzanus. AgantuBHas paauanus. TecroBoe 3ananue Ne 4
Bcero no teme:
Paznen S. Ucropusi pasBuTHs ;KM3HU HA 3emuie
Tema 5.1. | CopepxaHue y4eOHOIo MaTepuasa OK 01
Pazinuynbie JloHay4Hble TIpEACTaBICHUSA O 3apOXKIACHUU >KM3HU. HaydHble rUmnoTe3bl BOSHUKHOBEHUS JKU3HU OK 02
B3IJISIAbI Ha | Ha 3emse: alOuoreHe3 M TaHCIEPMHA. XHMUYECKas OHBOJIONMSA. AOHOTEHHBIH CHUHTE3 OK 04
MPOUCXOKACHHE OpraHWYECKHUX BELIECTB U3 HEOPTraHWYECKUX. JKCIEPUMEHTAIIBHOE OATBEPKICHUE XUMUYECKOU
JKM3HM Ha 3emuie | sBomroruu. HauanbHele 3Tanel 6uonorundeckoit ssomonuu. ['unoreza PHK-mupa. ®opmuposanme
MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. llepBble KIETKM U HUX HBOJIOLHUSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.
Bcero no teme:
Tema 5.2. Coaep:xkanue yueOHOro MaTepuajia OK 02
Pa3Burtue Jlexyus npogheccuonaivho opueHmupo8anHo2o coOepiHcanus OK 04
OpPraHM4ecKoro Pa3Butue »xu3HM Ha 3emie N0 3paM M NepuojaM. ApXeHckas U IPOTEepO30iCKast 3pHI.
MHpa [Taneo3oiickas »pa W e€ mepuoabl: KeMOPUUCKHI, OPIOBUKCKHHA, CUITYPUHUCKHM, JIEBOHCKHM,
KaMEHHOYTOJIBHBIH, IIEPMCKUI. Me3030iCKas 3pa U €€ MepUOobl: TPUACOBBIM, IOPCKUHI, MEIIOBOM.
KaiiHozoiickass 3pa W €€ TnepuoAbl: TNaJCOTCHOBBIN, HEOr€HOBBIM, AHTPOINOTC€HOBBIN.
XapakTepucTuka KiuMaTa W TE0JIOTMYECKUX IpoueccoB. (OCHOBHBIE 3Talbl 3BOJIIOLUH
PaCTUTENBLHOTO U JKUBOTHOT'O MUpa. ApoMOp(o3bl y pacTeHH U )KUBOTHBIX. [losiBieHue, pacuBer
YW BBIMUpPAHUE TPYII >KUBBIX OpraHu3MoB. CUCTEMa OPraHUYecKOro Mupa Kak OTPaKeHUE
3BOMIOINHA. OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.
CeMmHapCKOE 3aHATHE.
Bcero no teme:
Tema 5.3. Coaepixkanue yueOHOro MaTepuajia OK 01
YesroBek OBoiroIMs 4eIoBeKa. AHTPOIIOJIOTHS KaK HayKa. Pa3BuThe NpencTaBieHUN O MPOUCXOXKACHUU OK 02
yenoBeka. MeToapl u3ydeHus: aHTpororeHe3a. CXoJCTBa M pas3dyus 4YeJOBEKAa W >KUBOTHBIX. OK 04

CucremaTuveckoe TIONIOKEHHWE denoBeka. JIBwkymue cuinbl ((hakTopbl) aHTPOIOTEHE3a.
HacnencTBenHass WM3MEHUMBOCTh M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 KU3HH,
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W3TOTOBJIEHUE OPYIHUN TPYa, MBIIUIEHHE, pedb. OCHOBHBIE CTaIMM U BETBU BOJIOLMH YEIOBEKA:
aBcTpasionureky, Yenosexk yMmenslid, Yenosek mnpsaMoxondmui, YenoBek HeEaHAEpPTaIbCKUM,
YenoBek pa3yMHbId. HaxoIKuM HMCKOMAeMBbIX OCTAaHKOB, BpEMs CYIIECTBOBaHHS, 00JacTh
pacripocTpaHeHus, 00BEM TOJOBHOIO MO3ra, o0pa3 JKW3HH, opyaus. YemoBeyeckue pachl.
OcHoBHBIE ~ OoyibIIME  pachl:  €BpomeoujHas  (eBpasuiickas),  HErpo-aBCTPAJIOUIHAS
(3xBaTOpHANbHAS), MOHTOJIOWJHAs (a3UaTCKO-aMepHKaHCKass). YepThl MPUCTIOCOOIEHHOCTH
MIPEACTABUTENECH YETOBEYECKHUX pac K YCJIOBHUSAM CYHIECTBOBaHHUs. EMHCTBO 4eIOBEYECKUX pac.
Kputuka conmnanpHoro napsuHu3Ma u pacuzma. TecroBoe 3ananue Ne 5

Bcero no teme: 2
Pa3nes 6. OCHOBBI 3K0JIOTHH 4
Tema 6.1. Copep:xxanue y4e0HOro MmarepuaJja OK 01
OcHoBBI OKkojyorus Kak Hayka. 3ajaud MU paszeibl 3KOJOTMU. MeETOoIbl 3KOJIOTMYECKUX HCCIIEJOBAHMM. 2 OK 02
JIKO0JIOTUH DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOTo uenoBeka. Cpenbl OOWTaHHMS OpPraHU3MOB: OK 07
BOJIHAs,, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, BHYTPHOPTraHMU3MEHHAsA. DKOJOTHUYECKUE (HAaKTOPHI.
Knaccudukanust sxomornyeckux (HakTopoB: aOMOTHUYECKHE, OMOTHMUYECKHE M aHTPOIIOTCHHBIE.
JlelicTBue HKONOTHMYECKUX (AaKTOPOB HAa OpraHu3Mbl. AOuoTHYecKHe (aKTOpHI: CBET,
TeMIiepatypa, BIaKHOCTh. DotomepuoausMm. IIpucrnocobieHnss OpraHU3MOB K JEHCTBUIO
abuotnueckux (axkropos. buonornueckue putmbl. buotnyeckue gaxTopsl. Buabl 6moTHueckux
B3aUMOJICCTBUIN: KOHKYPEHIIMSA, XHIIMHWYECTBO, CHUMOMO3 M ero ¢opmbl. [lapasutuswm,
KOOIepalusi, MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HaueHHE OWOTHYECKUX B3aWMMOJEHCTBUMA JUIsl CYIIECTBOBAaHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.
Bcero no teme: 2
Tema 6.2. Copep:xxanue y4e0HOro MmaTepuaja OK 01
CooOwmectBa U | Jlekyus npogheccuoHanbHo OpueHmupoSaHHo20 COOEPHCAHUs 1 OK 02
JIKOJIOTHYECKUe Coo0miecTBo opraHu3mMoB — OuorieHo3. CTpYKTyphl OMOIIEHO3a: BUIOBas, TPOCTPAHCTBEHHAS, OK 07
CHCTEeMBI Tpodpuueckas (mumeBas). Bunsl-nomuHanTel. CBsi3u B OuoleHO3€. DKOJOTHUECKHUE CHCTEMBI IIK 1.8

(axocuctemsbl). Ilonstue 00 skocuctemMe U OworeorieHo3e. DyHKIMOHATBHBIE KOMITOHEHTHI
HKOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PEAyLIEHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B
skocucteme. Tpoduueckue (muieBbie) ypoBHU SKocucTeMbl. [lumiessie nienu u cetu. OCHOBHBIE
MOKAa3aTeMn JKOCHUCTEMBI: OMoMacca, MPOAYKIHUSA. DKOIOTUYSCKUE MUPAMHUIBL: TPOAYKIIHUH,
YUCIICHHOCTH, Omomacchl. CBOMCTBA 3KOCHCTEM: YCTOWYMBOCTBH, CAMOPETYJSALHs, pa3BUTHE.
Cyxueccusi. [Ipupogabie DKOCHCTEMBI. DKOCHCTEMBI 03€p M pPeK. DKOCUCTeMa XBOWHOTO WU
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HIMPOKOJIMCTBEHHOTO Jieca. AHTPOTIOTCHHBIE YKOCHCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
Buonornyeckoe u x03s1iCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U ypOo3kocucteM. bruopasHoobpasue
Kak (hakTop yCTOWYMBOCTH dKOocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO pa3HooOpa3us Ha 3eMIie.

VYuenue B.M. Bepnanckoro o 6uocdepe. I'panurisl, cocraB u cTpykrypa Ouocdepsl. Kuoe
BemecTBO u ero ¢yHknuu. OcobeHHocTH OwWocdepbl Kak TIOOATBHOW IKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecue U oOparHas cBsi3b B Ouocdepe. KpyroBopoTbl Bemiects Hu
OMOTeOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepojia, a3oTa). 30HAIbHOCTh Ouocheprl. OCHOBHBIC
6uomsl cymn. Boanbsie 6uomel. YenoBedyecTBo B Onocdepe 3emiin. AHTPOIIOTCHHBIE U3MEHEHUS B
ouochepe. ['mobanmpHBIE SKOJOTMUEcKWe mTpoOsiemMbl. (CoCyliecTBOBaHHUE TPHUPOILI U
yenoBeyecTBa. CoxpaHeHHe Omopa3zHOOOpa3usi Kak OCHOBAa YCTOWYMBOCTH Ouocdepsl. OcHOBa
palMOHANBHOTO YNPABICHHUS TPHPOAHBIMH pecypcaMH W WX HCIOJb30BaHUE. JloCTHKeHus
O6uosioruu u oxpana npupoasl. TecroBoe 3aganue Ne 6

OK 01
OK 02
OK 04
OK 07

Bcero no teme: 2
IIpome:xxyTouyHas aTrecTanus: AU depeHuHpPoOBaAHHBIN 3a4ET 1
Bcero 3a cemectp: 23
Bcero: 39
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3 YCJIOBUSA PEAJIM3AIIMA PABOYEN ITIPOTPAMMBI YYEBHOT O IIPEJIMETA

3.1 MaTtepuajibHO-TEXHUYECKOE o0ecreyeHmne

Jis peanmuzanud TPOTpaMMBI MIPEAMETa MPEIyCMOTPEHBI CIEAYIONME CHeIHalbHbIC
MOMEIEHUS: KaOMHET OUOJIOTHH.

Kabuner Owonoruu mpeaHa3HA4YeH I TMPOBEACHUS 3aHSATHH JICKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHITUNA, TPYIIOBBIX U WHIAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUHOHN aTTECTALUU.

OcHaiienue KkabuHera:

- Kommniext yue6HO# MeOenn Ha 28 mocagouyHbIX MECT, pabodyee MEeCTO Ipero aBaTels,
JIOCKa, TEePEeHOCHOE MYJIbTUMEIUIHHOE O000pyJIOBaHHE: HOYTOYK, BHJICONPOEKTOP, DSKpPaH
HACTCHHBIN; HArJsAHBIE TOCOOWSI, SJCKTPOHHBIC BeChl (2 IIT.), U3MEPUTENh TEMIIEPATYpHI,
MOHOMETP, KOMILIEKT JJaOOPATOPHBIX PACTBOPOB KUCIIOT, KOMIUIEKT JIAOOPATOPHO - XUMHUYECKHUX
peaktuBoB "[Tuyenka-H", xoMruiekT mabopaTopHO - XMMHUYecKHX peakTuBoB "[luenka-P", tect
koMruiekT "Metambl", YpoBuemep YCII-D-50, cymmuiabHBIM miKad), HAOOp CHUT, KOMILIEKT
y4eOHO-METOINYECKON JOKYMEHTAIUH.

- Jlunen3nonHoe mnporpamMmmHoe obecmnedenune: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; anTHBUpYyCHas 3amuTa
DrWeb.

3.2 UnpopmanmonHoe odecreveHne

[lepeueHb OCHOBHOM U JOTIOJIHUTEIBHOM JTUTEPATYPHI, JIEKTPOHHBIX PECYPCOB:

OcHoBHas nuTepaTypa:

1. buonorus. 11-if kmacc. baszoBeiii ypoBenb : yueOHuk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Pyouos [u ap.] ; nox pen. B. B. Ilaceunuka. — 6-e uzn., crep. — Mocksa :
[Tpoceemenue, 2024. — 272 c. : un. — (Jlunus xuzan). — ISBN 978-5-09-112165-0. - Tekcr :
anekTpoHHBIN. - URL: https://znanium.ru/catalog/product/2157271

2. buonorus. 10 wmacc. bazoBbrii ypoBennr : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uoB [u ap]. ; moxg pexn. B. B. Ilaceunuka. - 6-¢ usg., crepeoturt. - Mocksa
: IlpocBemenue, 2024. - 224 c¢. - (Jluaus xusnm). - ISBN 978-5-09-112164-3. - Tekcr :
anekTpoHHBIN. - URL: https://znanium.ru/read?1d=453926

3. AradonoBa, MNuua bopucoHa.buomoruss : 0a30BbIA YpPOBEHb : YYEOHHK IS
0o0pa30oBaTeNbHBIX OpraHU3AlM, peaTu3yIIIUX 00pa3oBaTeIbHbIE MPOTPAMMBI CPETHETO
npodeccuonanbHoro oopazoanus / . b. Aradonosa, A. A. Kamenckuii, B. 1. CuBormiasos. -
MockBa : [IlIpocBemenue, 2024. - 272 c¢. : puc. - (Yueonuxk CIIO). - URL:
https://znanium.ru/read?1d=447145. - 3arn. ¢ Tutyn. sxpana. - ISBN 978-5-09-113524-4 : 0.00

JlononHUTENbHAS TUTEpATypa:

1. Aradonoa, U. b. buonorus. [Ipaktukym DO VYII qus CIIO. bazossiit yposens / 1. b.
AradonoBa, B. . CuornazoB. - Mocksa : [Ipocsemnienue, 2024. - 99 c. - ISBN 978-5-09-
118065-7. - Tekcr : anekrponHsiit. - URL: https://znanium.ru/catalog/product/2170697

2. buonorus. bazoBeiii u yrayonmeHHbd ypoBHU: 10—11 kmaccel : ydeOHUWK IS
cpennero obmiero oopazoanusi / B. H. SApeirun [u ap.] ; mox obmeit penakuueit B. H. SIpeiruna.

— 2-e u3a., mepepab. u gon. — MockBa : UM3marensctBo HOpaiit, 2025. — 380 c. —
(ObmeobpazoBatenbublii 1UKIT). — ISBN 978-5-534-16228-8. — Tekct : 37aeKTpOHHBIA //
OOpazoBarenpHast miatdpopma HOpaiit [caiit]. — URL:  https://urait.ru/viewer/biologiya-

bazovyy-i-uglublennyy-urovni-10-11-klassy-568399#page/1
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Odunuanbablie, cIPaBOYHO-0MOIMOrpaduyecKue U NepuoOaUYecKUe U3TaHUs

1. HoBas poccwuiickas sanukionenus: T.1 - 16(2) / Pen. xomnerus Jlanunos-JlanmibsH
B.N., HekunienoB A.Jl. - M.: Danuknonenus, HUL] MH®PA-M, 2003 - 2016. 31 ak3.

Poccuiickue sKypHajbl

1. MuHepanbHble pecypchl Poccuu. DKOHOMHMKA U YIIPABIICHUE: HAYYHO — TEXHUYCCKHI
KypHaJ/ yupenutenu: M-Bo npupoa. pecypcoB u sxkojoruu PO, AO «Pocreomorusi», Poc. reo.
0-Bo. - Mockga: PI'-Uudopwm [u ap.], 1991 - . (OBC eLibrary, dpoug I'PT), 2021-2025 rr.

2. Pa3Besnka u oxpaHa HeIp: HAyYHO-TEXHHUECKHUH XKypHa/ yuypeautenn: M-Bo MpUPO/I.
pecypcoB u skonorun P®, Poc. reon. 0-Bo. — Mocksa: [0.u.], 1931- . (OBC eLibrary, doun
I'PT), 2021-2025 rr.

3. Haykwu o 3emiie u HepoOIOJIb30BaHUE: HAYUHBIN kypHan/ Mpk. Hall. uccien. TeXH. YH-
T. - Upkyrck: UPHUTY, 1973 — . (Onextponnas oubnuoreka MPHUTY), 2021-2024 .

4. TopHBI )KypHalI: HAYYHO-TEXHUYECKUI U MPOM3BOACTBEHHBIN KypHAI/ yUpEeIUTEIH
AK «AJIPOCA» [u ap.]. — Mocksa: Pyna u metamnsl, 1825 - . Beixogut exxemecsiano. (LTHN),
2021-2025 rr.

DNIeKTpOHHBIE OMOINOTEUHBIE CUCTEMBI U 0a3bl JaHHBIX:
Poccuiickue pecypcsbl:
. DnektponHas oubnuoreka MPHUTY': http://elib.istu.edu/
. ObpazoBarenbHas matpopma «fOpaitt» https://urait.ru/
. DIIEKTPOHHO-O0MOIMOTEeUHas cucTeMa «Znaniumy: http://znanium.ru/
. DnexTpoHHO-OnbmoreuHas cucreMa «PROFobOpaszoBanuex: http://profspo.ru/
. DnekTponHo-6ubanoreunas cucrema IPRSMART: http://www.iprbookshop.ru/
. DnexrponHas oubnuoreka I'pedGennnkoB: http://grebennikon.ru/
. DnekTpoHHas oubnmoreka «I opHoe oOpazoBanue»: http://library.gorobr.ru/
. Onexrponnas 6ubnuorexka MHI[ CO PAH : http://csl.isc.irk.ru/
9. CereBas anektponHas oubnuoreka (COb) : http://e.lanbook.com/
10. Cucrema nHTEpakTUBHBIX yueOHHKOB «Book On Lime» : https://bookonlime.ru/
11. DnexktponHo-OubaMoTeuHas cucrema "M3narensctBo Jlans" : http://e.lanbook.com/
12. DnexTponHo-6nbaMoreuynas cucrema [IPRbooks : http://www.iprbookshop.ru/
13. Hayunas snektponnas 6uommoreka eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles open.asp
14. Hayunas snexktponnas 6uoimoreka eLIBRARY.RU (HOb):
https://elibrary.ru/defaultx.asp

0O IO\ DN B WM -

JlokajbHbIe 0a3bI TaHHBIX
(Oocmyn moabko u3 YumaibHbiX 34108 OUOIUOMEKU)

15. Y naneHHslil 371eKTpOHHBINA unTanbHbli 3a1 [Ipesunentckoit oubmmorexku um. b.H.
Enbruna https://www.prlib.ru/

16. HanmonanbHast snexkTponHas oubnmoreka, HOb : https://H36.pd/

17. BupryanpHblii ynTanbHbIN 3a1 Poccniickoit rocynapctBennoi ouommoreku (PI'B) :
https://www.rsl.ru/

18. DnexkTpoHHAas cucTeMa HOpMAaTUBHO-TEXHUYECKON JOKyMeHTauu «TexakenepT

19. CinpaBounas npasoBas cuctema "Koncynbrant [Imroc"
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA

KonTtposnb u oleHKa pe3ynbTaTOB OCBOCHUS MpeIMeTa MpPelyCMaTPUBAET CIETYIOIINE
(bOpMbI, METOJIbI U KPUTEPUU OIICHKH:

Koanl KoHTpO/ILHO-01IeHOYHBIE CPeACTBA
KOMIIeTeHIu i

OK 01 TectoBoe 3amanue mis aud. 3adera Nel, TecroBoe 3amanue s nud. 3auera
Ne2, tecroBoe 3amanue mis aud. 3adera Ne3, TecToBoe 3amaHue s qud.
3adera Ned, rectoBoe 3amanue mis aud. 3adera Ne5, TecTtoBoe 3aqaHue s
. 3auera Neb

OK 02 TecroBoe 3amanue mis aud. 3adera Nel, TecroBoe 3amanue s nud. 3auera
Ne2, tecroBoe 3amanue mis aud. 3adera Ne3, TecToBoe 3amaHue s qud.
3adera Ned, TectoBoe 3amanue mis aud. 3adera Ne5, TectoBoe 3amaHue s
nud. 3auera Neb

OK 04 TecroBoe 3amanue mis aud. 3adera Nel, TecroBoe 3amanue s qud. 3auera
Ne2, tecroBoe 3amanue mius aud. 3adera Ne3, TecToBoe 3amaHue s Tud.
3adera Ned, rectoBoe 3amanue mis aud. 3adera Ne5, TecTtoBoe 3aqaHue s
nud. 3auera Neb

OK 07 TecroBoe 3amanue s aud. 3auera Neb

I[IK1.4 TectoBoe 3aganue s qud. 3auera NeS

IIK 1.8 TectoBoe 3amanue 1 qud. 3auera Ne5
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