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1 OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI YYEBHOT'O ITPEIMETA

«buojsornsa»

1.1 MecTo npeamera B CTPYKTYpe NPOrPaMMbl OATOTOBKH CHEIHAJIUCTOB CPeIHEero 3BeHa
VYuebublii mpeamer «buonorus» OTHOCHUTCS K TpeAMeTHoW obmactu «EcrecTBeHHbIE
HayKu» U 0oO0Ieo0pa30BaTeIbHOMY IIUKIY MPOrpPaMMbI MOJATOTOBKH CHEIHAIMCTOB CPEIHEro

3BCHA.

1.2 TpeGoBaHus K pe3yJibTaATaM OCBOCHHSA

PesynbraTrom ocBoeHMsI mpenMeTa

«buomorus»

c(hOPMHUPOBAHHOCTH CIEAYIOMUX OOIINX KOMITETESHITHH:

SABIIACTCA OHpCI[CJ'ICHHBIﬁ oTall

Kox u HanmenoBanue
(popmupyembIx
KOMIIeTeHIN i

I[InanupyemMble pe3yJbTaThbl OCBOGHHS NpeaMeTa

Oo01mue

IIpenmeTHbIE

OK 01.
CHoco0bI
3ama4y
npodeCcCHOHATbHON
ACATCIIBHOCTHU
PUMEHHUTEITHHO K
Pa3INIHBIM
KOHTEKCTaM

Bribupatb
penieHus

JI.1 - oco3HaHuEe O0YYarOIUMHUCS
poccuiickon rpak 1aHCKOM
UJCHTUYHOCTH;
J.2 -
CaMOpPa3BUTHIO,
CaMOCTOSITENIbHOCTH u
CaMOOTIPE/ICIICHUIO;

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

J1.4 - LIE€JICHANPABICHHOE
pa3BUTHE BHYTPEHHEW MO3UIMU
JUYHOCTH HA OCHOBE JIyXOBHO-
HPAaBCTBEHHBIX HEeHHOCTEeN
HapoaoB Poccuiickoii denepannu,
HUCTOPUYECKMX M HAIMOHAIbHO-
KYJIBTYPHBIX TpaIuLInH,
dbopmupoBaHUe CHCTEMBI
3HAYUMBIX LIEHHOCTHO-
CMBICITIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO
MHUPOBO33pEHUs, MPABOCO3HAHUS,
9KOJIOTUYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LT U
CTPOUTH KU3HCHHBIE TIAHBI.

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

M.2 - CIOCOOHOCTh ux
HCIIOJIb30BaHUS B
MMO3HABAaTEJIbHOH W COLMAIbHOMI
MPAKTHKE, TOTOBHOCTD K

TOTOBHOCTbH K

3.1 - chopmMHUpOBaHHOCTH 3HAHUI
0 MeCTe W poiu OWOJOTHU B
CUCTEME  HAy4YHOTO  3HAHWS,
(GyHKIIMOHATBHOW  TPaAaMOTHOCTH
YeloBeKa TUISE pelieHus
YKU3HEHHBIX TTPOOJIEM;

yi1 - c(OpMHPOBAHHOCTH
YMEHHMsI pacKphIBaTh COJEp)KaHUE
OCHOBOTIOJIAT AI0IIINX
OMOJIOTUYECKHX  TEPMHHOB H
MOHSITHIA: JXKU3Hb, KIETKA, TKaHb,
opras, OpraHu3M, BU]I,
TOTYJISITIHS, IKOCHCTEMA,
OMOIICHO3, ounocdepa;
MeTabonn3M (0OOMEH BEIIECTB H
MIpEeBpaIlCHHE SHEPTHH),
roMeocTas (camoperymnsius),
OmocuHTEe3 O€nKa, CTPYKTypHas
OpraHM3aIisl  KUBBIX  CHCTEM,
JTUCKPETHOCTh,  CaMOPETYJISIuS,
CaMOBOCITPOU3BE/ICHUE
(penmponyKuus),
HACJICJICTBEHHOCT,
U3MEHYUBOCTb,
YHEPro3aBUCUMOCTb,
pa3BuTHE,
OpTraHHU3aIHS;

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

poct
ypOBHEBast

TEOpU "
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CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO "
OCYIIECTBIIECHUIO yaeOHOMI
NESTEIbHOCTH, OpraHHU3aIu
y4eOHOTO  COTpYJAHHYECTBA  C
MeAarorndecKuMu  paboTHUKAMU
U CBEPCTHUKAaMHU, K Y4YacTHIO B
MOCTPOCHUU WHIUBUIYAIbHON
00pa30BaTeNbHOI TPACKTOPUU;
M.3 - oBiaseHWe HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOECKTHOMN u COLIMAJIBHOU
NEeSITeIbHOCTH.

y. 3 -
YMEHHUS
OCHOBOTOJIararome
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
OMOJIOTHYECKOT0  AKCIEPUMEHTA,
BBIJIBIDKEHUS THIIOTE3, BBISIBICHUS
3aBUCHUMOCTHU MEXITY
UCCIIETyeMbIMU BEJIMYUHAMU,
00BsICHEHUS MOJTyYEHHBIX
pe3ynbTatoB U (popMyIupoBaHUs
BBIBOJIOB C  HCIIOJIb30BAHHEM
HAay4YHbIX TIOHATHN, TEOpPUN U
3aKOHOB;

Y. 5 - chopmupoBaHHOCTH
YMEHHsI BBIJCNSTh CYIIECTBCHHBIE
OpU3HAKW  BHUPYCOB,  KJIETOK
MPOKAPUOT u 9YKapHOT;
OJITHOKJIETOYHBIX u
MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,
BHJIOB, OHMOreoIeH030B u
IKOCHUCTEM; 0COOCHHOCTHU
MpoIIeCCOB OOMEHA BEIIECTB U
MPEBpAICHHs] YHEPTUH B KIIETKE,
dboToCcHHTE3a, IIJIACTHYECKOTO |
SHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUIOIOTBOPEHUS, PAa3BUTUSA W
Pa3MHOXXEHHUsI, UHAUBUIYaTIbHOTO
pa3BUTHSA 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
MpeBpaIicHue SHEPTUU B
ouocdepe;

c(hOpMHUPOBAHHOCTH
pacKpbIBaTh




Y. 6 - chopmupoBaHHOCTH
YMCHUSA HNPUMCHATL ITOJYUCHHBIC

3HAHUA TUIS 00BACHEHUS
OMOJIOTHYECKUX  TPOIECCOB |
SIBJICHUH, IS MIPUHATHUS
MPaKTUYECKUX peLieHuin B
MOBCEIHEBHOM JKM3HH C IIEJNBIO
obecneueHust 0e30macHOCTH
CBOETO 37I0POBbSI W  370POBBS
OKPYKarOLINX JIIOIEH,
cobmoieHnst  310poBoro  obpasa
JKHM3HH, HOpM IrPaMOTHOTO

MOBEICHUS B OKpY)KaroUen
IPUPOJHOM Cpele; IOHUMAHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHUS
JOCTHKCHUHN COBPEMEHHOM
OHOJIOTUM U OMOTEXHOJIOTUH 1A
paIMOHATLHOTO
MPUPOIONOIB30BAHUS;

V¥.7 - chopMHUPOBAHHOCTH YMEHHS
pemath OMONIOTUYECKUE 3ajaud,
COCTaBJISITh TeHOTUITUYECKUE
CXEMBI CKPEIIMBAHUS ISl Pa3HBIX
TUTIOB HACJEJIO0BaHUS MPU3HAKOB
y OpraHU3MOB, COCTABIIATH CXEMBbI
NepeHoca BEIIeCTB M SHEPTruu B
sKocucreMax (Uenu  MUTaHWus,
MUIIEBEIE CETH);

Y. 8 - chopMupoBaHHOCTH
YMEHUM KPUTHUYECKU OIEHUBATh
uHpOpMaLIMI0  OHOJIOTUYECKOTO

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

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

VY.9 - chopmupoBaHHOCTH YMEHUI

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

Ouonornyeckoi uMHpoOpMALUU U3
HECKOJIBKHX VICTOYHHUKOB,




IPaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

OK 02. Ucnonb3oBarthb

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

JI.1 - oco3HaHHE O0YYarOIIUMHUCS

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 Poccuiickoii denepannu,
HCTOPUYECKUX M HAIMOHAJIBHO-

KYJbTYPHBIX TPAIUIINH,
dbopmupoBaHue CHUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTHKOPPYIIIUOHHOTO

MHUPOBO33PEHUS, IPABOCO3HAHUS,
9KOJIOTUIECKOM KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh MM U
CTPOHTH )KU3HEHHBIC TIAHBI.

M.1 - ocBOeHHbIE 00Y4AIOIIUMHUCS
MEXIPEIMETHbIE  TIOHSATHS U
YHHUBEpCaIbHbIE yueOHbIe
NeHCTBUS (perynaTuBHBIC,
M03HABATENIbHBIC,
KOMMYHHUKATHBHBIE);

M.2 - CIOCOOHOCTH ux
UCTIOJIb30BaHUS B
MO3HABATEJIIbHOM W COLMAJIbHOM
NpaKkTHKE, TOTOBHOCTD K
CaMOCTOSITCIILHOMY
TUTAHUPOBAHHIO "
OCYIIIECTBIICHUIO yueOHO
NeSITeTbHOCTH, OpraHu3aIH
y4eOHOTO  COTpYyTHHYECTBA  C
NearornyeckKiMu  pabOTHUKAMU
U CBEPCTHHUKAMH, K YYacCTHIO B
MOCTPOCHHUHU WH/IUBUTYTBHOM
00pa3oBaTeNbHON TPACKTOPHH;
M.3 - oBIageHue HaBLIKAMU
yue0HO-HCCIIeI0BATENLCKOH,
MPOEKTHOMN u COLIMAILHOM
NESTEIIbHOCTH.

Y. 8 - chopMupoBaHHOCTH
YMEHUH KPHUTUYCCKH OIICHUBATh
uHpOpMALIMI0  OHOJIOTHYECKOTO
COJIepKaHus, BKITIOYAFOTIYTO
IICEB/IOHAYYHBIE  3HAaHMUA W3
pa3IMYHbBIX HCTOYHHUKOB
(cpenctBa MacCOBOH
nHpopmanuu, Hay4HO-
MOMYJISIPHBIC MaTepHallbl);
UHTEPIPETHPOBATH STHYECKHE
aCTIEKTHI COBPEMEHHBIX
HCCJIEIOBaHNI B OHOJIOruH,
MeUIHe, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
IKOJIOTHUECKUE poOIeMBbI

COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOIIICHUIKO K HUM COGCTBGHHyIO
MO3HILIUIO;

V¥.9 - chopMUpOBaHHOCTh YMEHUI

C03/1aBaTh COOCTBEHHEIE
MMACHbMEHHBIE u YCTHBIE
COO0O0IIeHHUS Ha OCHOBE
Ouosornueckoil MH(poOpMaANUU W3
HECKOJBKHX HCTOYHHKOB,
IPaMOTHO HCII0JIB30BaTh

NOHATUIHBIN armapaTt OMOJIOTHH.




OK 04. DddexruBHO
B3aMMOJIENICTBOBAaTh U

pabortath B
KOJIJICKTUBEC )41
KOMaH/1e

JI.1 - oco3HaHmne OOydYarOIIMMUCS

poccuiickou IPaKJaHCKOU
HWJIEHTUYHOCTH;

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

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

J1.4 - L[eJICHANPABICHHOE

pa3BUTHUE BHYTPEHHEHW IO3ULIUU
JUYHOCTH HA OCHOBE JIYXOBHO-
HpaBCTBeHHBIX HGHHOCTeﬁ
HapoaoB Poccuiickoin denepanuuy,
I/ICTOpI/I‘-IeCKI/IX U HaAIlMOHAJIBHO-

KYJBTYPHBIX TpaIUIIHH,
dbopmupoBanue CHUCTEMBI
3HAYUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO

MHUPOBO33pEHUS, MPaBOCO3HAHUS,
9KOJIOTUYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LT U
CTPOUTH KU3HEHHBIE IJIAHBI.

M.1 - ocBOCHHBIC 00YUYAIOIIIMHUCS

MEXIMPEAMETHBIE  TOHATUA U
YHUBEPCAIbHBIC y4eOHbIe
NeCTBUS (perynsiTUBHBIE,
MO3HABATEINbHBIE,

KOMMYHHUKaTUBHBIE);

M.2 - CIOCOOHOCTh ux
UCTIOJIb30BAHUS B
MMO3HABAaTEJIbHOH W COLMAIbHOMI
MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY

TUTAHUPOBAHUIO "
OCYIIECTBIIECHUIO yaeOHOMU
NESTEIILHOCTH, OpraHHU3aI’
y4eOHOTO  COTpYJHHYECTBA  C

MeAarorndecKuMu  paboTHUKAMU
U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOECHUU WHIUBUIYAIbHON
00pa3zoBaTenbHON TPACKTOPHH;
M.3 - oBlaJgeHHE HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOECKTHOMN u COLIMAJIBHOU
JeITEIIbHOCTH.

3.1 - chopMUpOBaHHOCTH 3HAHUM
0 MecTe M poju OHoloruu B
CUCTEME€  HAy4YHOrO  3HaHWS,
(YHKIMOHATIBHOH  TPaMOTHOCTH
yeloBeKa TUIS pelieHus
KHU3HEHHBIX Tpo0IeM;

V2 - c(hopMUPOBAHHOCTH
YMEHHsI pacKphIBaTh COJEpIKAHUE
OCHOBOTOJIararoIux
OMOJIOTUYECKNX  TEPMHHOB  H
MOHSTUM: XKU3Hb, KIETKAa, TKaHb,
Opras, OpraHm3M, BU],
MOMYJISIIINS, 9KOCUCTEMA,
OMOIIeHO3, 6uocdepa;
MeTabonn3M (0OOMEH BEIIECTB U
IIPEBPALLICHHE DHEPIHH),
romMeocTas (camoperymsmus),
OmocuHTe3 Oenka, CTPYKTypHas
OpraHM3aIisl  KUBBIX  CHCTEM,
JTUCKPETHOCTh,  CaMOPETYJISIuS,
CaMOBOCIIPOU3BEICHHE
(pemponyKuus),
HACJIE/ICTBEHHOCTb,
U3MEHYUBOCTb,
HEPro3aBUCHMOCTb,
pa3BuTHE,
OpTraHHU3aIHs;

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

V. 3 - c(hOpMHUPOBAHHOCTH
YMEHHUS pacKpsIBaTh
OCHOBOTOJIararoIme
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
OHMOJIOTHYECKOT0 SKCIEPUMEHTA,

poct
ypOBHEBast

TEOPU "




BBIIBHXKXCHHUA 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, TUTACTUYECKOTO H
SHEPTreTUYECKOTO oOMeHa,
XEMOCHHTEe3a, MHUTO3a, Meho3a,
OIUIOIOTBOPEHUS, Pa3BUTUSA U
Pa3MHOXXEHHUSI, WHANBUIYATILHOTO

pa3BUTHUS opraHusma
(oHTOTCHE3a), 00pBOBI 3a
CYIIIECTBOBAHHME, E€CTECTBECHHOI'O
orbopa, BUI000pa30BaHus,

MPUCTIOCOOJIEHHOCTH OPraHU3MOB
K Ccpeae OOWTaHWS, BIHSHHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPONOTEHHBIX HM3MEHEHUH B
9KOCUCTEMaX CBOEW MECTHOCTH,
KpyroBOpoOTa BEILIECTB u
npeBpalieHue SHEPTUU B
ouocdepe;

Y. 6 - chopmupoBaHHOCTH
YMEHHSI TIPUMEHATH IOJTYYCHHBIE
3HAHUA TUISE 00BsICHEHUS
OMOJIOTHYECKUX  TPOIECCOB |
SBJICHUH, TUISt MPUHSTHS
MPaKTUYECKUX peLieHuin B
MOBCEIHEBHON JKH3HU C IIEJIbIO
o0ecrieyeHus 0e30macHOCTH
CBOETO 3JI0POBbSI U  30POBbS
OKPYKaIOLINX JIIOIEH,
cobmoieHnst  310poBoro  obpasa
KU3HHU, HOPM rPaMOTHOTO
MOBEICHUS B OKpY)KaroUen
IPUPOJHOM cpele; IOHUMAHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHUS
JOCTHKCHUI COBPEMEHHOM
OHOJIOTUM U OMOTEXHOJIOTUH 1A




PaIMOHATILHOTO
MPUPOIONONB30BAHUS;

V¥.7 - chopMHUPOBAHHOCTH YMEHHUS
pemath OMONIOTUYECKUE 3ajaud,
COCTaBJIATh FCHOTHITHYECKUE
CXEMBI CKPEIIMBAHUS ISl Pa3HBIX
TUTIOB HACJICJOBaHUS TPHU3HAKOB
y OpraHU3MOB, COCTABIIATH CXEMbI
IepeHoca BEIIeCTB M JSHEPTUU B

sKocucTteMax (Uenu  MUTaHus,
MUIIEBEIE CETH);

Y. 8 - chopMupoBaHHOCTH
YMEHUH KPHUTUYCCKH OIICHUBATh
uHpOpMaLIMI0  OHOJIOTUYECKOTO
COJIepKaHus, BKITIOYAFOTIYTO
IICEB/IOHAYYHBIE  3HAaHUA W3
pa3IMYHbBIX HCTOYHHUKOB
(cpenctBa MacCOBOH
uHopManuu, Hay4yHO-
TIOITYJISIPHBIC MaTepHaIbl);
UHTEPIPETHPOBATH TUYECKHE
ACTICKTHI COBPEMEHHBIX
HCCIICOBAaHUI B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;
paccmaTpuBath rio0anbHbIe
9KOJIOTUYECKHE IPOOJIEMBI

COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

V¥.9 - chopMUpOBaHHOCTh YMEHUI

CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE u YCTHBIE
cooOuieHus Ha OCHOBE
Ouosornueckoil MH(poOpMaANUU W3
HECKOJIbKUX HUCTOYHUKOB,
rPaMOTHO UCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.
OK 07. | JI.1 - oco3nanme oOydaromumucs | Y. 5 -  chopmMupoBaHHOCTH
CopeiicTBOBaTh pOCCUiCKOU IPAKJAHCKOW | YMEHHUsI BBIIEIATH CYLIECTBEHHbIE
COXPaHEHHUIO UJCHTUYHOCTH; OpU3HAKW  BHUPYCOB,  KJIETOK
OKpyxatomend cpensl, | JI.2 - TOTOBHOCTb K | IPOKapUOT u 9YKapHOT;
pecypcocOepeKeHuIo, | caMOpa3BUTHIO, OJTHOKJICTOYHBIX u
NPUMEHSTh 3HaHHS 00 | CAMOCTOSATEIHHOCTH U | MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,
U3MEHEHUU KIIMMaTa, | CaMOOIIpEIETIECHUIO; BU/IOB, OHMOreoLeH030B u
TIPUHIIAIIBI JI.3 - HamuuMe MOTHBAIlMU K | 9KOCHUCTEM; 0COOEHHOCTH
OEpEKITUBOTO O0Oy4eHHI0 U  JUYHOCTHOMY | IIPOIIECCOB OOMEHA BEIIECTB U
IIPOM3BOJICTBA, pa3BUTHIO; MPEBpAICHHs] YHEPTUH B KIIETKE,
3 pexTuBHO 1.4 - 1eJICHApaBIeHHOE | JOTOCHHTE3a, IUIACTHYECKOTO |
NeCTBOBATH B | pa3BUTHE BHYTPEHHEH MO3UIMU | YHEPTETHUECKOTO oOMeHa,
Ype3BhIYAITHBIX JUYHOCTH HAa OCHOBE JyXOBHO- | XEMOCHHTE3a, MHTO3a, Meiio3a,
CUTYaIUIX HPABCTBEHHBIX [IEHHOCTEH | OTIONOTBOPEHUS, Pa3BUTUS W

HapoaoB Poccuiickoii denepanu,

PASMHOXCHUA, MHAWBUAYAJIbHOTO
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HCTOPUYCCKUX MW HaIHWOHAJIBHO-

KYJIbTYPHBIX TpaauLIni,
dbopmupoBaHUE CHCTEMBI
3HAYUMBbIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYMIUOHHOTO

MHUPOBO33pEHUs, MPaBOCO3HAHUS,
JKOJIOTUYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LT U
CTPOUTH KU3HEHHBIE IJIAHBI.

M.1 - ocBOCHHBIC 00YUYAIOIITMHCS

MEXIPEIMETHbIE  TIOHATHS U
YHUBEpCAIbHBIC y4eOHbIE
necTBus (perynaTuBHBIE,
MO3HABATEINbHBIE,

KOMMYHHUKaTUBHBIE);

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

MTAHUPOBAHUIO u
OCYIIIECTBIICHUIO yueOHO
NeSITeNIbHOCTH, OpraHu3aIu
y4eOHOTO  COTpYyTHHYECTBA  C

MeJarornyecKuMu  pabOTHUKAMU
U CBEPCTHUKAaMH, K YYacCTHIO B
MMOCTPOCHUH WHIABHTyJTBHOU
00pa3oBaTeNbHON TPACKTOPHH;
M.3 - oBIageHue HaBLIKAMU
y4e0HO-HCCIIeIOBATENLCKOMH,
MPOEKTHOMN u COLIMAILHOMI
HCATCIIBHOCTHU.

pa3BUTHUA opranusma
(oHTOTCHE3a), 00pBOBI 3a
CYILIIECTBOBaHHE, €CTECTBEHHOTO
orbopa, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPraHU3MOB
K Ccpeae OOWTaHWS, BIHSHHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPONOTEHHBIX HM3MEHEHUH B
9KOCUCTEMaX CBOEW MECTHOCTH,
KpyroBOpoTa BEIICCTB "
npeBpalieHe SHEPTUU B
ouocdepe;

Y. 6 - chopmupoBaHHOCTH
YMEHHSI TPUMEHATH IOJTYYCHHBIE
3HAHUA TUISE 00BsICHEHUS
OMOJIOTHYECKUX  TPOIECCOB |
SBJICHUH, TUISt MPUHSTHS
MPaKTUYCCKUX peLieHuin B
MOBCETHEBHOW KU3HU C LEJBIO
obecrnieueHus 0e30macHOCTH
CBOECTO 3JIOPOBBSI U  3J0POBBS
OKpYKaIOIIHNX JIIOJIEeH,
coOuoIeHHst  3710poBoro  o0Opasa
KU3HHU, HOPM IrpaMOTHOTO
MOBEICHUS B OKpY>Karoleun
MPUPOAHON cpele; TOHMMaHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHHUS
NOCTHKEHUU COBPEMEHHOM
OMOJOTUN U OMOTEXHOJOTUH IS
PaILMOHATILHOTO
MPUPOIONOIB30BAHUS;

Y. 8 - chopmupoBaHHOCTH
YMEHHA KPUTHYECKH OICHUBATh
uHpopmaruo  OMOJOTUYECKOTO
CoJIepKaHus, BKITFOYAIOIIYIO
NICEBJOHAyYHblE  3HAHWUS U3
Pa3ITUYHBIX HUCTOYHUKOB
(cpenctBa MaccoBOM
uHopManuu, Hay4yHO-
MOIYJSIPHBIE MaTepuabl);
UHTEPIPETHPOBATH ITHYECKUE
ACTIEKTBI COBpPEMEHHBIX
HCCIICOBAaHUI B OHOJIOTHH,
MeAUIINHE, OMOTEXHOJIOTHH;
paccmaTpuBath rio0anbHbIe
9KOJIOTUYECKHE IPOOJIEMBI

COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOUICHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

K 1.1
IIOJIEBBIC

[IpoBoauTh

JI.1 - oco3HaHuEe O0YYarOIIUMHCS
poccuiickon rpak 1aHCKOM

3.1 - chopMUPOBAHHOCTH 3HAHHIA
0 MeCTe W poiu OWOJIOTHU B
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T'€OJIOTHYCCKHE

HUCCIICO0BaHUA u
paboTHI ¢ TOYyYCHUEM
[IEpBUYHOIO
T'e0JIOTUIECKOTO
MaTepuana

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

JI.L3 - Hajguuuwe MOTHBAIUH K
OOy4eHHI0 U JTUYHOCTHOMY
Pa3BUTHIO;

J1.4 - L[eJICHANPABICHHOE

pa3BUTHE BHYTPEHHEHW IO3ULIUU
JUYHOCTH HA OCHOBE JIYXOBHO-
HpaBCTBeHHBIX HGHHOCTeﬁ
HapoaoB Poccuiickoin denepanuuy,
I/ICTOpI/I‘-IeCKI/IX U HaAaIlMOHAJIBHO-

KYJbTYPHBIX TpaIUIIHH,
dbopmupoBanue CHUCTEMBI
3HAYUMBIX IIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO

MHUPOBO33pEHUS, MPaBOCO3HAHUS,
JKOJIOTUYECKOU KYJIbTYpBHI,
CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

M.1 - ocBOCHHBIC 00YUYaAIOIITMHUCS

MEXIMPEAMETHBIE  TOHATUA U
YHUBEpCAIbHBIC y4eOHbIE
JeCTBUS (perynsiTUBHBIE,
MO3HABATEINbHBIE,

KOMMYHHUKaTHBHBIE);

M.2 - CIOCOOHOCTh ux
UCTIOJIb30BaAHUS B
MIO3HABAaTEJIbHOH W COLMAIbHOMI
MPaKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY

TUTAHUPOBAHUIO "
OCYIIECTBIIECHUIO yaeOHOH
NESTEIILHOCTH, OpraHHU3aI’
y4eOHOTO  COTpYJHHYECTBA C

MeAarorn4ecKuMu  paboTHUKAMU
U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOECHUU WHIUBUIYAILHON
00pa3zoBaTenbHON TPACKTOPHH;
M.3 - oBIaJgeHHWE HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOECKTHOMN u COLIMAJIBHOU
JeITEIIbHOCTH.

CUCTEME  HAy4YHOTO  3HAHUf,
(YHKIMOHATIBHOH  TPaMOTHOCTH
YeJI0BeKa JUTS peueHus

KU3HEHHBIX Tpo0IeM;
V.2 - chopMHUPOBAHHOCTH YMEHHS

pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIAraroIrux

OMOJIOTNYECKUX TEOpHid U
THITOTE3: KJICTOYHOM,
XPOMOCOMHOM, MYTallHOHHOM,

SBOJIIOIIMOHHOM, MPOUCXOXKICHUS
JKU3HU U YETIOBEKA,;

Y4 - npuobpereHue OIbITa
NPUMEHEHHUST OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS,
UCTIONB3YEMBIX B OWOJNIOTHH:
HAOJIO/IEHUSI U OMUCAHUS JKUBBIX
CHCTEM, MNPOLIECCOB W SIBJICHUMN;
OpraHM3allil ¥  TPOBEACHUS
OMOJIOTHYECKOT0 AKCIEpUMEHTA,
BBIJIBIDKEHUS THIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXIy
UCCIIeTyeMbIMU BEJIMYUHAMU,
00BsICHEHUS MOJTy4YEHHBIX
pe3ynbTatoB U (hopMyTupoBaHUs
BBIBOJIOB C  HCIIOJIb30BAaHHEM
HAay4HbIX IIOHATUH, TEOPUU U
3aKOHOB;

Y. 6 - chopMHpOBaHHOCTH
YMEHHSI MPUMEHATH IOJTY4YCHHbBIE
3HAHUSA TUTSE 00BsICHEHUS
OMOJIOTHYECKUX  MPOIECCOB U
SIBJICHU, TUISE TPUHSITHS
MPAKTUYECKUX peleHui B
MOBCETHEBHOW JKU3HU C LIEJBIO
obecrnieueHus 0e30macHOCTH
CBOEr0 3JI0POBbSI U  3J0pPOBbS
OKpYKaIOIIHNX JIIOJIEeH,
coOuoIeHnsT  310poBOro  o0pasa
KU3HHU, HOPM IrpaMOTHOTO
MOBEICHUS B OKpYy>Karoleun
MPUPOAHON cpele; TOHMMaHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHHUS
NOCTHKEHUU COBPEMEHHOM
OMOJOTUM U OMOTEXHOJOTUH IS
PaIMOHATILHOTO
MPUPOIONIONB30BAHUS;

Y. 8 - chopmupoBaHHOCTH
YMEHHI 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 poOIeMBbI

COBPEMEHHOCTH, ()OPMHUPOBATH MO
OTHOIICHUIKD K HUM COGCTBGHHyIO
TIO3HUIIHIO;

VY.9 - chopmupoBaHHOCTH YMEHUI

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

NOHATUIHBIN anmapaTt OMOJIOTHH.

IIK 1.3 BrImoasars
IIOJIEBOE
o0OcnenoBanue
MECTOPOXKACHUI
MTOJIE3HBIX
HMCKOIIAEMBIX

JI.1 - oco3HaHuE O0YYarOIUMHCS

poccuiickon rpak 1aHCKOM
HUJICHTUYHOCTH;

J1.2 - TOTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOATENLHOCTH u
CaMOOTIPE/ICIICHUIO;

JI.L3 - HamuuWe MOTHBAIlUU K
OOy4yeHHI0O ¥ JIMYHOCTHOMY
Pa3BUTHIO;

J1.4 - LIE€JICHANPABICHHOE

pa3BUTHE BHYTPEHHEHW MO3UIIUU
JUYHOCTH HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
HapoaoB Poccuiickoin denepanuuy,
I/ICTOpI/I‘-IeCKI/IX U HaAaIlMOHAJIBHO-

KYJBTYPHBIX TpaIUIIHH,
dbopmupoBaHue CHUCTEMBI
3HAYUMBIX IIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTHKOPPYIITUOHHOTO

MHUPOBO33PEHUS, TPABOCO3HAHMS,
9KOJIOTHYECKOM KyJbTYPHI,
CIOCOOHOCTH CTaBUTh LEIU U
CTPOUTDH KU3HECHHBIC TUIAHBI.

M.1 - ocBOeHHbIE 00Y4AIOIIUMHCS
MEXIPEIMETHBIE  MOHATHS |
YHHUBEpCAIbHbIE yueOHbIe
JeUCTBHSA (perynsTuBHBIC,
MIO3HABATENbHEbIE,
KOMMYHUKATHBHEIE);

3.1 - chopMUPOBAHHOCTH 3HAHHIA
0 MeCTe W poiu OWOJOTHH 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, IIPOUCXOKICHUS
JKU3HU U YEJIOBEKA;

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

Y. 6 - chopMupoBaHHOCTH

13




M.2 - CIIOCOOHOCTh ux
HUCIIOJIB30BaHUA B
MMO3HABATEJIbHOH W COLMAIbHOMI
MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY

IMJIAaHUPOBAHUTIO )41
OCYIIECTBIICHUIO yaeOHOH
ACATCIIbHOCTH, OopraHu3anun
y4eOHOTO  COTpYJAHHYECTBA C

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

YMCHUSA HNPUMCHATH IIOJYUCHHBIC

3HAHUSA TUTST 00BsICHEHUS
OMOJIOTHYECKUX  MPOIECCOB U
SIBJICHU, TUTS TPUHSITHS
MPAKTUYECKUX peleHui B
MOBCETHEBHOM >KU3HU C 1IEJIBIO
obecrieueHus 0e30MacHOCTH
CBOECTO 3JIOPOBBSI U  3J0POBBS
OKpYKaIOIIHNX JIIOJIEH,
coOuoIeHnst  310poBoro  o0pasa
KU3HHU, HOPM IrpaMOTHOTO
MOBEICHUS B OKpYy>Karoeun
MPUPOAHON cpele; TOHMMaHUE
HEOOXOAUMOCTH HCITOJIb30BaHHUS
NOCTHKEHUU COBPEMEHHOM
OMOJOTUN U OUMOTEXHOJOTUH IS
PaILMOHATILHOTO
MPUPOIONOB30BAHUS;

Y. 8 - chopMupoBaHHOCTH
YMEHHM KPUTHYECKU OIEHUBATh
uHpOpMaLIMI0  OHOJIOTUYECKOTO
coJiepKaHus, BKJTIOYAIOIIYIO
NICEBAOHAYYHbIC  3HAHHUS U3
Pa3IUYHbIX HUCTOYHUKOB
(cpenctBa MacCOBOH
nHpopmanuu, Hay4HO-
MOMYJISIPHBIC MaTepuabl);
UHTEPIPETUPOBATH ITHUYECKHE
ACTICKTHI COBPEMEHHBIX
HCCIIEIOBAaHNI B OHOJIOruH,
MeIHIINHE, OMOTEXHOJIOTHH,
paccMaTpuBaTh ro0anbHBIC
IKOJIOTHUECKUE poOIeMBbI

COBPEMEHHOCTH, ()OPMHUPOBATH 11O
OTHOIICHUIKO K HUM COGCTBGHHyIO
TIO3HUIIHIO;

VY.9 - chopmupoBaHHOCTH YMEHUI

co3/1aBarh cOOCTBEHHEIE
MMHChbMEHHBIE u YCTHBIE
COOOIIIEeHUS Ha OCHOBE
Ouonornyeckoi uHpoOpMaALMU U3
HECKOJIbKHX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BaTh

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

2.1 O0beM y4eOHOro npeaMera ¥ BUIAbI y4eOHOH padoThl

Buna yueOHoii padoThI O0bem B yacax
YuyeOHast HArPy3Ka 00y4aKOIIUXCH: 39
B TOM YHUCIJIE:
JIEKLUHU, YPOKH, CEMUHAPbI 38

IMMPAKTUYCCKHUC 3aHATHA

J1a00paTOPHBIE 3aHITHS

VHJIMBUIYaJIbHBIN ITPOEKT

U3 HUX NPOoQeCcCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE 2

IIpome:xxyTounas arrecTauus B dopme| 2 cemectp 1
TuQdepeHIIMPOBAHHOTO 3a4ETa
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2.2 TemaTu4yecKMil IJIAH U coJepkaHne Y4eOHOro npeamera «buosorus

HaunmenoBanue Coaepixanue yueOHOro MaTepuasia (0CHOBHOe U MPogecCHOHATBbHO-OPHEHTHPOBAHHOE), O0bem yacoB Koanbi
pa3/iesioB U TeM JIabopaTopHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb KOMIIeTeH Ui,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3J1eMEeHT
NMPOrpamMMbl
1 2 3 4
1 cemecTp
Pa3zgen 1. YueHnue o KJjieTrke 10
Tema 1.1. Coaepixkanue yueOHOro MaTepuajia OK 2
Buosoruss  kak | buonoruss kak Hayka. CBs3b OHOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU W JPYTUMH 2
HayKa €CTeCTBEHHBIMH HayKamu, ¢uiocopueil, 3TUKOH, 3CTeTHKoil M npaBoMm. Ponb Ouomoruu B
GbopMHpPOBaHUK COBPEMEHHON HayYHOW KapTUHBI MHpa. CHcTeMa OMOJIOTHYECKUX HAayK. MeTo bl
MO3HAHUS KUBOU MPUPOIBI (HAOIIOIeHNE, DKCIIEPUMEHT, OTIMCAHNUEe, U3MEpPEHHUE, KIacCHupuKaIus,
MOJICIMPOBAaHUE, CTAaTUCTUYECKas oO0paboTka maHHBIX). JKHBBIE CHCTEMBl (OMOCHCTEMBI) Kak
npeaMeT u3ydeHusi Ononaoruu. OTINYNe KUBBIX CUCTEM OT HEOpPTaHWYeCcKo mpupoibl. CBOMCTBa
OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJICKYJISIPHBIN, OPTaHOUIHO-
KJICTOYHBINA, OPTaHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTeOIeHOTHYSCKUA),
OuoChepHBIA.
Bcero no teme: 2
Tema 1.2. Coaepixkanue yueOHOro MaTepuajia OK 01
Kuerka, eé | [lutonorus — Hayka o kierke. Kierounas Teopusi — npumMep B3aUMOJCUCTBUS e U (HaKTOB B 3 OK 02
CTpoeHHe W | HAY9HOM MO3HaHMU. MeToapl u3yueHus kieTku. KieTka kak menoctHas kuBas cuctema. Oomue OK 04
XUMHUYECKHH MIPU3HAKHU KJIETOK: 3aMKHYTasi Hapy>kKHass MeMOpana, mosiekyasl JIHK kak reHeTndeckuii ammapar,
COCTAaB. CUCTEeMa CHHTe3a Oelka.

Tunbr  kjeTok:  sykapuotudeckas M npokapuoruyeckasd.  OCOOEHHOCTH  CTPOEHUS
npokapuoTudeckoi kieTtku. Kierounas crenka Oakrepwii. HexierouHsle (GOpMBI JKU3HU
Bupychol. Mcropust otkpeitust BupycoB (/.M. MBanoBckwuit). bakrepuodaru. bone3snu pacteHui,
KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BHpycaMu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo3Oyautens CITNU da.

[IpodunakTruka pacnpocTpaHeHus] BUPYCHBIX 3a00seBaHuil. CTpoeHNe HYKapHOTHUECKONW KIETKH.
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OCHOBHBIE OTJIMYHS PACTUTEIBHOM, KUBOTHOW W TPUOHOM KIJIETKH. [I0BEpXHOCTHBIE CTPYKTYPHI
KJIETOK — KJIETOYHAsl CTCHKA, MNIMKOKAIMKC, uX QyHkuuu. [lnasmarnueckas meMOpaHa, eé
cBoiictBa u QyHkuuu. llutomnazma u e€ opraHounpl. OgHOMEMOpaHHBIE OPraHOUIBI KIETKH:
OIIC, ammapar T'onpmxu, au3ocoMsbl. [losyaBTOHOMHBIE OpraHOWIBl KIJIETKH: MHUTOXOHAPUH,
miacTuabl.  [IpoucxokaeHne MUTOXOHApWA W TutacTua. Bunabl mmactun. HememOpanHbie
OpPraHOM[Ibl KJIETKU: PUOOCOMBI, KJICTOYHBIN HEHTP, LIEHTPHOIH, PECHUYKH, KTYTUKU. DYHKIUU
OpPraHOMUJIOB KJIETKH. BKitoueHHs.SInpo — peryiaaropHbld LeHTp kiaeTku. CTpoeHue sapa:
sepHasi 000JI0YKa, KapUOILIa3Ma, XPOMATHH, SAPBIMIKO. XpOMOCOMBL TpaHCIOpT BEmIeCTB B
KJIETKE.

Jlekyus npogheccuonanvno opuenmupoeannozo cooeprcanus
XHUMHYECKUH COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKpO3JIEMEHTHI, MUKPOAJIeMEHThL. Boga u
MUHEpPAJIBHBIE BELIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BelleCTB B KieTke. [lognepkanue ocMoTudeckoro 6anaxca.
Benku. CoctaB u crpoeHne 0enkoB. AMMHOKHCIOTBI — MOHOMepHI OenkoB. HezameHumsbie u
3aMEHHUMbIE aMUHOKHCIIOTHI.

AMUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYpPbI O€IKOBOW MOJEKYJbl (NIEpBHYHASI, BTOpPHYHAS,
TpEeTUYHas U YeTBEPTUYHAS

CTPYKTYpa). XUMHYECKHE CBOHCTBA OeNKkoB. bronornueckue GpyHKIMM GEIKOB.

®depmeHTl  — Oumosiormveckue KaTtanmm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTP,
cyocrparnas  crnenuduuHocts.  Kodepmentsl.  Buramunbl.  OTinums — ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

VYrneBoasl: MOHOcaxapuisl (TIIOKO3a, pubo3a M J1€30KCHMpuO03a), aucaxapuisl (caxaposa,
JaKTO3a) W TMojucaxapuibl (Kpaxmai, TJIHMKOTeH, IeJUTo03a). buomorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuaer: Tpurmmnepuasl, Gochomunuasr, crepounbl. ['mapodunbHO-THIAPOGOOHBIE CBOMCTBA.
Buonornueckue ¢pynkuuu mununoB. CpaBHEHHE YITIEBOJIOB, OCITKOB M JMIIUIAOB KaK UCTOYHUKOB
SHEpPTUU.

Hyxneunosbsie kucnorel: JIHK m PHK. HykineoTuabsl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenne m ¢ynxkuum PHK. Buger PHK. AT®: crpoenmne u

GyHKINN.

Bcero no Teme:

OK 01
OK 02
OK 04
IK 1.1
K 1.3

Tema 1.3.
KunznenesareJnLHO

Conepxanue y4eOHOro Marepuaja

OOmeH BemiecTB, WM MeTabomm3M. AcCUMUISANUS (TUTACTHYECKUH OOMEH) W JMCCHUMUIISITUS

OK 01
OK 02
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CTh KJICTKH

(’HEpreTUyecKuii 0OMEH) — JBE CTOPOHBI €IMHOTO Mpollecca MeTadonu3ma. Poib 3akOHOB
COXpAaHEHHsSI BEIECTB ¥ DSHEPrUM B TIOHMMaHUU MeTabomm3ma. Tumbl OoOMEHa BEIIECTB:
aBTOTpO(HBINA U reTepoTpodHBIA. POk hepMeHTOB B 0OMEHE BEIIECTB M IPEBPAIICHUH SHEPTHH B
KIIETKE.

®dotocunrte3. CreroBas u TeMHOBas (a3wl hoTocuHTe3a. Peaknuu dhotocunTesa. I HeKTUBHOCTD
dorocunTe3a. 3HaueHue (HOTOCHHTE3a IJIs KU3HU Ha 3emiie. BiausHue ycinoBuii cpeibl Ha
¢doTocuHTE3 U CTIOCOOBI MOBBILLIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUN

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HaUeHHE XeMOCHHTE3a IS )KU3HH Ha 3emIle.
OHepreruyeckuii oOMeH B KieTke. PacuieruieHne BeleCTB, BbIACICHHE W aKKyMYJIHpPOBaHUE
SHEPruM B KJIETKE. DTallbl SHEPreTuIeckoro ooMeHa. [ mukonus. bposkeHnue u ero BUIIBI.
Kucnoponnoe oxucinenue, wiM KieTouHoe nbixanue. OxucnurenabHoe (ochopumupoBaHue.
O PeKTUBHOCTH SHEPreTUIECKOTO 0OMEHa.

Peakmuun marpuunoro cunresa. ['enerndeckas mHbopmanus u JJHK. Peanuzamnus renernyeckoi
uHpopMauu B KieTKe. ['eHeTHyeckuid Ko W ero cBoiicTBa. TpaHCKpUIIMS — MaTpUYHBIN
cunte3 PHK. Tpancnsmus — O6uocunaTe3 Oenka. DTanbl TPAHCISAINN.

Koauposanue amunokucaot. Pois pubocom B 6ocuHTE3€E Oernka.

Bcero no reme: 2
Tema 1.4. Coaep:xkanue yueOHOro MaTepuajia OK 01
Jesienue kiaeTrkn | KiaeTouHbI ITUKI, WK )KM3HEHHBIN ITUKI KiIeTku. MHTEpdaza u mutos. IIporeccel, nporekaromme 2 OK 02
B uHTepdaze. Pemmukamuss — peakuuss marpuyHoro cunrteza JIHK. Crpoenme xpomocom. OK 04
XpoMOCOMHBIN Habop — KapuoTumn. JWIUIOWIHBIA W TaIIOMAHBIA XPOMOCOMHBEIE HaOOPHI.
Xpomatuasl. LluTonoruyeckue OCHOBBI PA3MHOXEHUS W WHIUBUIYAIBHOTO  Pa3BUTHUS
opranu3MoB. Jlenenue knetkn — MuTo3. Ctaguu mutosa. [Ipouecchl, mpoucxoasiiue Ha pa3HbIX
CTaJusIX MUTO3a. BHOJIOrnYecKkuii CMbICI MUATO3A.
[Tporpammupyemasi TuOenpb KJIETKH — arnonTo3. TecTtoBoe 3aganue Ne |
Bcero no reme: 2
Pazgen 2. Opranusm. PasMHoKeHHe 1 MHAUBHAYAJIbHOE PA3BUTHE OPTaHU3MOB 4
Tema 2.1. Coaepixkanue yueOHOro MaTepuajia OK 01
®opmbI @opMbl pa3sMHOXKEHHUsI OpPraHU3MOB: Oecrioyioe U MoyioBoe. Buapsl 6ecrnosioro pa3MHOKEHUS: 2 OK 02
Pa3MHOXKeHUs JeJIeHWe HaJlBOe, MOYKOBAHHME OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3zoBaHHE, BEreTaTHBHOE
OPraHu3MOB pasmHokeHue. MCKyCcCTBEHHOE KIJIOHHUPOBAaHUE OPraHU3MOB, €r0 3HA4Y€HHE ISl CEJEKIIMH.

[TomoBoe pasmHOXXKEHHE, ero oTiauumsi OT Oecmojoro. Meto3. Cramum Meiio3a. IlIpomeccsr,

npoucxoAsmue Ha craausx wmeinos3a. [loBenenue xpomocom B Meito3e. Kpoccunrosep.
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Bbuomornyeckuii cMBICH U 3HaUYEHUE Meiio3a.

l'ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KJIETOK Y >KMBOTHBIX. [loJOBBIE >Kene3bl:

CEMEHHUKU M AWYHUKH. OOpa30BaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaro30uf,

AiLeKTIeTka) — cmepMatoreHe3 © - ooreHe3. (OCOOCHHOCTH CTPOCHHS SIMLEKICTOK U

criepmaro3onoB. OmnogorBopenue. [laprenorenes.

Bcero no reme: 2

Tema 2.2. Copep:xxaHue y4e0HOro Mmarepuaja OK 01
IMOpuoHanbHOe | MHOuBHIyadbHOE pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). Tambl 2 OK 02
U SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KMBOTHBIX: APOOJIEHUE, TacTPyJIALUs, OpraHOreHes. OK 04
nocrdmMOpuoHaab | [ToctamOpuoHanbHOe pa3BuTHE. THIIBI MOCTAIMOPHOHAIBHOTO PA3BUTHA: MpPSIMOE, HEMpsSMOe
HOE pa3BuTHe | (TUYMHOYHOE). BnmsHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3BHIBATH
OpPraHM3MoB BpOXKAEHHBIE YpoAcTBa. PocT u pazButue pacteHnil. OHTOreHe3 IBETKOBOI'O PAaCTEHMSI: CTPOEHUE

CEMEHH, CTaauu pa3Buths. TectoBoe 3amanue No 2

Bcero no reme: 2

Pa3zgen 3. OCHOBEBI reHEeTHKHU H CeJIEKINHA 8 OK 01
Tema 3.1. Conep:xxaHue y4eOHOro Marepuaja OK 02
OcHOBHbBIE IMpenmer u 3amauu TeHETUKH. VICTOpUST pa3BUTHS TCHETUKU. POJIb IIUTONOTHHA M YMOPHOIIOTHH B 2 OK 04
MOHATHSHA CTAHOBJICHUM TE€HETHKU. BKian poccHHCKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TE€HETHKH.
TeHETHKH. Metoapl TEeHEeTHKH (THOPHIONOTHYECKUHM, IMTOT€HETUYECKH, MOJEKYISIPHO-TeHETUYECKUN).
OcHoBHBIE OcHOBHBIE TCHETHYECKHE TMOHATUA. ['€HeTHueckas CHMBOJIMKA, HCIOJIb3yeMass B CXEMax
3aKOHOMEPHOCTH | CKpeIIMBaHUM. 3aKOHOMEPHOCTM HAcClIe0OBaHUs IPU3HAKOB, YyCTaHOBJIEHHble [. MeHaenem.
HACJIeICTBEHHOCT | MoHOruOpHaHOEe CKpellMBaHue. 3aKOH eInHO00pa3usi THOpHUIOB MepBoro nokojieHus. [IpaBuio
" JOMMHHMpOBaHMs. 3aKOH pacllelyieHusl Ipu3HakoB. ['umoreza umncrorsl ramer. llonaHoe u

HEMOJIHOE JIOMHMHUpOBaHMe. /IurnbpuaHoe ckpelmuBaHue. 3aKOH HE3aBHCHMOIO HACJIEJOBAHUS

npu3HakoB. lluTOoreHeTMuyeckWe OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUS. AHaIM3UpYIOIIee

CKpemuBaHue. lcnonb3oBaHWe aHAIM3UPYIOLIETO CKPEIIMBAHMS U ONPEACICHUS TE€HOTHIIA

ocobu. CueruieHHOe HacieoBaHUEe TNpu3HakoB. Pabora T. Moprana mo CHEIJICHHOMY

HAaCJICJOBAaHMIO TEHOB. HapylueHne cHemieHHss TeHOB B PE3yjibTaTe KPOCCHUHIOBEpA.

XpOMOCOMHasI TEOpHUsl HACIEACTBEHHOCTH. ['eHeTnueckue kapTel. ['eHeTuka moma. XpoMOCOMHOE

OlpeZciieHUe Ioyla. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHele M TIeTeporaMeTHbIE

opranu3Mel. HacienoBanue Npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

Bcero no reme: 2
Bcero 3a cemecTp: 16
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2 cemecTp

Tema 3.1.
OcHoBHbBIE
MOHATHSA
reHEeTHKH.
OcHOBHbBIE
3aKOHOMEPHOCTH
HACJEACTBEHHOCT
"

Conepxanue y4eOHOro Marepuasa

[Tpenmet u 3amaun renetuku. Mcropus pa3sutus reHeTukd. Posib muronoruu u sMOpUOSIOTHH B
CTAaHOBJICHUU TEHETHKU. BKIIa pOCCHICKMX M 3apyOeXHBIX YYEHBIX B pPa3BUTHE TCHETUKH.
Metonpl reHeTHKH (THOPUIOJOTHYECKUH, HUTOTCHETHYECKUH, MOJICKYJISIPHO-TCHETHUECKHIN).
OCHOBHbBIE TEHETUYECKHE TMOHATUA. ['eHeThueckass CHUMBOJIMKA, HCIOJb3yeMas B CXemax
CKpeIllMBaHWil. 3aKOHOMEPHOCTH HACJIEIOBaHUSA NPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHnnenem.
MoHorubpuaHoe CKpeluBaHue. 3aKoH eIuH000pas3usi THOPUI0B NepBOro mokosieHus. [IpaBuiio
JIOMAHUPOBaHUA. 3aKOH paculelyieHus Npu3HakoB. ['umnore3a wyucrtoThl ramer. I[lomHoe u
HETOJTHOE JOMUHHUpoBaHue. J(UruOpuaHoe cKpenuBaHue. 3aKOH HE3aBHUCHMOIO HACJIEIOBAHUS
npu3HakoB. lluToreHermyeckue OCHOBBI AUTHOPUIHOTO CKpEUIUMBaHUSA. AHaIU3Upyollee
ckpeuuBanue. Mcnonb3oBaHWE aHAIM3UPYIOMIETO CKPEIIMBAHUA Uil ONpPEAeNieHUs T'e€HOTHIIA
ocobu. CrerieHHOe HacieAoBaHUE mpu3HakoB. PabGora T. Moprana mo cremnjieHHOMY
Hacjel0BaHUIO TreHOB. Hapyiienwe croemeHuss Te€HOB B pe3ylbTare KPOCCUHTOBEpa.
XpoOMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. ['eHeTnueckue kapThl. ['eHeTrka mona. XpoMOCOMHOE
ompeniesieHue 1Moja. AYTOCOMBI M IOJIOBbIE XPOMOCOMBI. ['oMOraMeTHble U TeTepOorameTHBIC
opranu3mbl. HacienoBanue npu3HakoB, CIETUIEHHBIX C ITOJIOM.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 3.2.
OcHoBHBIE
3aKOHOMEPHOCTH
H3MEHYHBOCTH

Copep:xxanue y4e0HOro MmarepuaJja

N3menunBocTh. Buabsl M3MEHUMBOCTHM: HEHACIEACTBEHHAs M HacleACTBEHHasd. Poib cpensl B
HEHACJICJICTBEHHOW M3MEHYMBOCTH. XAapaKTepUCTHUKAa MOAN(PHUKAIUOHHON H3MEHUYUBOCTH.
Bapuanuonsslii psan v BapuanuoHHas kKpuBas. Hopma peakuuu npusHaka. KonmdecTBeHHbIE U
KayeCTBEHHbIE MPHU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOAU(GUKALMOHHOW HW3MEHUYMBOCTH.
HacnenctBenHasi, wiy reHOTHNAYECKas, N3MEHUYNBOCTh. KoMOMHATHBHAS U3MEHUYUBOCTh. Meiio3
U TIOJIOBOM MpollecC — OCHOBAa KOMOMHATHBHON M3MEHYMBOCTU. MyTallMOHHAS M3MEHYUBOCTD.
Knaccudukanus myranuii: TeHHbIE, XPOMOCOMHbIE, TeHOMHbIE. HacToTa W MPUYMHBI MYTaIUil.
MyrtareHnbie (akTOpbl. 3aKOH TOMOJIOTMYECKHX PsIOB B HACIEACTBEHHONW W3MEHUYMBOCTH H.
N. BasuiioBa. BHesnepHas HacineICTBEHHOCTh U H3MEHYUBOCTb.

[Tpunumne! 370poBOro o0pasza >KU3HH, JUATHOCTUKH, MPOPUIAKTUKH U JICYCHUS T€HEeTHYECKHX
Oone3nell. MenuKO-TeHEeTHYeCKOe KOHCYJIbTUPOBaHHME. 3HAYCHHE MEIUIIMHCKON TEeHETHKH B
PEIOTBPALICHUH U JICUEHUU TeHEeTHYEeCKUX 3a00JIeBaHU YeJIOBeKa.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 3.3.

ConepxaHue y4eOHOro MaTrepuasa

OK 01
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Ceiexknus
OPraHHU3MOB.
OcHoBBI
OMOTEXHOJIOTHH

Cenekuusi Kak Hayka W MpOIEcC. 3apoKACHUE CENEeKIMU M JIOMecTHKausa. YdeHue H.
M. BaBuioBa 0 HEHTpax MNPOUCXOXKIEHHS M MHOT000paszus KyJIbTYPHBIX pacTeHud. LleHTpsr
IIPOUCXOXKACHNAA JOMAIIHUX JKUBOTHBIX. CopT, mnopoaa, mramMmM. COBpEMEHHBIE METOMBI
CeNeKIMU. MaccoBblii M WHAMBUIAYAIbHBI OTOOPHI B CEJEKIMM PACTEHUH M IKUBOTHBIX.
bauskoponcTBeHHOEe cKkpeluBaHMe — HHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTHIX
muauid. ['erepo3uc, wnu rulpugHas cuia. HepoAacTBEHHOE CKpelMBaHWE — ayTOPUAMHI.
Otrnanéanas rtuOpumm3amuss U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W TOJyYeHHE
HNOJUIUIONAOB.  JIoCTHKEHMSI  CEeNeKIMM  pPAacTeHMM, JKMBOTHBIX M  MHUKPOOPIaHU3MOB.
buotexHosiorus kak orpaciab npou3BoAcTBa. ['enHast mnxkenepus. TectoBoe 3amanue No 3

Bcero o reme:

(]

OK 02
OK 04

Pa3znen 4. IBOJIIOIIMOHHOE YYeHH e

Tema 4.1.
Teopus
IBOJIIOLIMHU

ConepxaHue y4eOHOro Marepuasa

[IpeanocbuIKM BO3HUKHOBEHHMS 3BOJIFOIMOHHOW TEOPUHU. DBOJIIOLMOHHAA TEOPHUS U €€ MECTO B
Ouonornu. BrusHME 5BOJNIIOLMOHHOM TEOPUM Ha pa3BUTHE OWMOJOTMUM U JPYTUX Hayk.
CeugerenbcTBa 3BOMONMHU. [laleoHTOIOrMYECKHE: TOCIEN0BATENBHOCTD IOSBICHUS BHUIOB B
NaJICOHTOJIOTHYECKOM JIeTonucH, mepexoanbie ¢opmbl. buoreorpaduueckue: CXOACTBO U
paznmuuue ¢ayH u GIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA W PA3TUUHS
SMOPHOHOB DPAa3HBIX BUAOB TO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBIEC, PYAUMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCEX OPraHU3MOB.
OpomouronHass teopus Y. [lapeuna. [Ipeanocbuiku BO3HUKHOBEHMS JapBUHHU3Ma. J[BUKyIue
CHJIBI SBOJIIOLIMH BUIOB 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE MPH OTPAaHUYCHHOCTH PECYPCOB,
HeomnpenenEHHas N3MEHIMBOCTh, 00pPh0a 3a CYIIECTBOBAHNUE, €CTECTBEHHBIA OTOOD).

JBwxymme cuibl  ((pakTopbl) SBOJMIONUM BHAOB B Mpupoje. MyTalMOHHBIA TMpolecc Hu
KOMOHMHATHBHAsI ©3MEHUYUBOCT. [lonmynsnnonHbie BOHBI U Apeiid reHoB. M3omsius 1 Murpamusi.
EctecTBeHHBII 0TOOp — Hanpapistomuid GpakTop 3Bosonnd. POpMBI €CTECTBEHHOTO 0TOOpA.

Bcero no reme:

OK 01
OK 02
OK 04

Tema 4.2.
Mukpo3Boaroums

ConepxxaHue y4eOHOro MaTrepuasa

MuxposBomtoniust. Cunternueckass teopust sBomoonnn (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.
[Monmynsanus Kak €JUMHMLA BHJA U 3BOIIONMU. [IpHCrIOCOOIEHHOCTh OPraHU3MOB KakK pe3yJbTar
sBosrouy. [lpumepsl mpucnocobaeHuii y opranuzmMoB. ApoMopdo3sl U uauoagantanuu. Bug u
BunooOpazoBanune. Kpurepun Buma. OcCHOBHBIE (GOpMBI BHI000pa30BaHMs: Teorpauieckoe,
IKOJIOTHYECKOE.

OK 01
OK 02
OK 04
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Bcero no reme:

Tema 4.3. Coaep:xkanue yueOHOro MaTepuajia OK 02
Maxkpo3Bomwouus | Makpospomorusa. @Dopmbel  3BomMONMH:  (prseTHYECKas, JUBEPIeHTHas, KOHBEPTECHTHAs, OK 04
napauiensHas. HeoOpatumocTs 3Bomionuu. lIpoucxoxkaeHue OT HeCHelUuaTn3upPOBaHHBIX
npenakoB. [Iporpeccupyromas cnennanu3anus. AnantuBHas paguanus. TecroBoe 3aganue No 4
Bcero no reme:
Paznen S. Ucropusi pasBuTHs ;KM3HM Ha 3emuie
Tema 5.1. | Conep:kaHue y4eOHOT0 MaTepuaa OK 01
Pazanunbie JloHayuyHble TIPEACTABICHUS O 3apOKACHUM XKU3HU. HayuHble TMIOTE3bl BOZHUKHOBEHUS JKU3HU OK 02
B3IJIAbI Ha | Ha 3emye: aOWOreHe3 U TaHCIEePMHUA. XHUMHYECKas OdBOJNIONHUA. AOWOTCHHBIM CHHTE3 OK 04
MPOMCXOKACHHE OpPraHMYECKUX BEILECTB U3 HEOPraHUYECKUX. JKCIEPUMEHTAIBHOE OATBEP)KIEHUE XUMUYECKON
JKM3HM Ha 3emuie | sBomroruK. HavanbHbIe 3Tanmbl Ononorudeckoi sposonuu. ['umoreza PHK-mMupa. @opmupopanme
MEOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE NPOTOKJIETKH. llepBble KIETKM U MX HBOJIOIHS.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.
Bcero no reme:
Tema 5.2. Copep:xxanue y4e0HOro marepuaJja OK 02
PasBurne Jlexkyus npogheccuonanbio opuenmuposaniozo coOepIcanus OK 04
OPraHU4YecKoro Pa3zButne xu3HM Ha 3eMiie MO 3paM U NepuoaaM. ApXeWckKas U MNPOTEPO30MCKas HPBHl. IK 1.1
MHpa [Taneo3oiickass 3pa M e€ NepuoIbl: KEeMOPHICKHIA, OpIOBUKCKHMA, CHIYPUHCKUHN, IEBOHCKUH, K 1.3
KaMEHHOYTOJIbHBIN, MepMCKUii. Me3030lcKas spa U €€ Nepuoabl: TPUACOBBIN, IOPCKUNA, MEJTOBOM.
KaifHo3olickas 3pa u €€ T[epuoJbl: MAaJICOr€HOBbIM, HEOINE€HOBBIM, AHTPOIOI€HOBBIM.
XapakTepucTuka KiuMaTa W TeOJIOTMYECKUX IMpoiueccoB. (OCHOBHBIE J3Tambl SBOJIOIHUH
PACTUTENHLHOTO M )KUBOTHOTO MUpa. ApoMOp(O3bl y pacTeHHI U )KUBOTHBIX. [losiBIeHHE, pacBeT
U BBIMHUpaHHE TPYyNN >KUBBIX Opranu3moB. CucTeMa OpraHM4ecKoro MHpa KakK OTpakeHHe
3BOIIOLIMUA. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.
CeMUHapCKOE 3aHsTHE.
Bcero no reme:
Tema 5.3. Copep:xxanue y4e0HOro MmarepuaJja OK 01
Yenosek OBoroIMs 4eIoBeKa. AHTPOIIOJIOTHS KaK HayKa. Pa3BuThe NpencTaBieHUN O MPOUCXOXKACHUU OK 02
yejoBeka. MeToabl M3ydeHHs aHTpororeHe3a. CXOACTBa WM pa3fiviyuvs YEIOBEKa M KUBOTHBIX. OK 04

CucremaTudeckoe TIONIOKEHUE denoBeka. JIBwkymume cuinbl ((hakTopbl) aHTPOIOTEHE3a.
HacnenctBeHHass HM3MEHUMBOCTH W €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 KU3HH,
HU3IrOTOBJICHHUC Opy,Z[I/Iﬁ Tpyaad, MBIIUJICHUC, PCUb. OcHOBHEBIE CTauHu U BCTBU 3BOJJIOIHUHN YCIIOBCKA.
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aBcTpasionuTeku, YemoBek ymenbid, YenoBek mnpsaMoxoasmui, YenoBeKk HeaHAEPTATbCKUH,
YenoBek pazymHblii. Haxonku HCKOmaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBaHHs, O0JIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 >Ku3HH, opyaus. YenoBedeckue pachl.
OcHoBHBIE  OonbIMEe  pacel:  eBponeougHas  (eBpas3wiickasi),  HETrpo-aBCTPAJOHHAS
(’xBaTtopuanbHas), MOHTOJIOMJHAs (a3MATCKO-aMepUKaHCKas). UYepTbl MPUCIOCOOICHHOCTH
MpEICTaBUTENICH YEeTOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBaHUs. ENMHCTBO ueIOBEUYECKUX pac.
KpuTnka conmanbHOro napBuHu3ma u pacusma. TectoBoe 3aganue No 5

Bcero o reme:

Pa3zgen 6. OcHOBLI DK0JIOTHH

Tema 6.1.
OcHOBBI
IKOJIOTHH

ConepxaHue y4eOHOro Marepuasa

OKOJIOTHSl KaK HayKa. 3aJadyd W pa3feibl SKOJOTMU. MeTOoAbl SKOJOTMYECKHX HCCIETOBAHUM.
DKOJIOTMYEeCKOe MHPOBO33PEHHE COBpPEMEHHOro uesjoBeka. Cpeapl OOHTaHUS OPraHU3MOB:
BOJ/IHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAsl, BHYTPUOpPraHU3MEHHas. DKOJOTMYecKUe (PaKTOPHI.
Knaccudukanus skomorndeckux (pakTopoB: abMOTHUYECKHE, OMOTHYECKHE M aHTPOIOTCHHBIE.
JetictBue dKojornyeckux (HaKTOpOB Ha OpraHu3Mbl. AOuWoTHYecKHE (DAKTOpHI:  CBET,
Temreparypa, BIaxHOCTb. PoronepuoausMm. IlpucnocoOneHuss OpPraHu3MOB K JIEHCTBHIO
abmotnueckux (axkTopoB. buomornueckue putmel. buotndyeckue dakTopel. Buabl 6noTHueckux
B3aUMOJICHCTBUI: KOHKYpPEHIMs, XHWIIHWYECTBO, CcHUMOMO3 u ero ¢opmel. [lapazurusm,
KOoomeparus, MyTyaJdu3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJCOHHYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HadeHHe OMOTHYECKMX B3aUMOICWCTBUHM I CYyLIECTBOBAHHUS OPTaHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.

Bcero o reme:

OK 01
OK 02
OK 07

Tema 6.2.
Coo0urecTBa
IKO0JIOTHYECKHE
CHCTEMBI

Hu

ConepxxaHue y4eOHOro MaTrepuasa

Coo0miecTBo opraHu3mMoB — OuorieHo3. CTpYKTyphl OMOIIEHO3a: BUIOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (mumieBas). Buabl-momMuHaHTBL. CBsi3M B OHOIIEHO3€. DKOJIOTUYECKUE CHUCTEMBI
(oxocuctemsbl). Ilonstue 00 skocuctemMe u OworeorieHo3e. DyHKIMOHATBHBIE KOMITOHEHTHI
OKOCHCTEMBI: TPOAYIIEHTHI, KOHCYMEHTBI, PEIYIIEHTH. KpyroBOpoT BEIIeCcTB U MOTOK SHEPTUU B
skocucteme. Tpoduueckue (muieBbie) ypoBHH 3KocucTeMbl. [lumiessie rienu u cetu. OCHOBHBIE
MOKAa3aTeMH JKOCHUCTEMBI: OMoOMacca, MPOAYKIHUSA. DKOIOTUYSCKUE MUPAMHUIBL: TPOAYKIIHUH,
YUCIICHHOCTH, Omomacchl. CBOMCTBAa 3KOCHCTEM: YCTOWYMBOCTBH, CAMOPETYJSALHs, pa3BUTHE.
Cyxueccusi. [Ipupogabie SKOCHCTEMBI. DKOCHCTEMBI 03€p M PeK. DKOCUCTEMa XBOWHOTO WU
HIMPOKOJINCTBEHHOTO Jieca. AHTPOIOTeHHBIE IKOCUCTEMbI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
Buosornyeckoe u Xx03s1iiCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U ypOo3kocucTeM. bropasHoobpasue

OK 01
OK 02
OK 07
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Kak (hakTop yCTOWYMBOCTH dKOocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO pa3HooOpa3us Ha 3eMIie.

VYuenue B.M. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa Ouocdepsl. Kuoe
BemecTBO u  ero ¢yHknuu. OcobeHHOocTH OuWocdepbl Kak TIOOATBHOW 3IKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecue U oOparHas cCBsi3b B Ouocdepe. KpyroBopoTbl BemiecTB Hu
OMOTeOXMMHUYECKHE ITUKIIBI DJIEMEHTOB (yriiepojia, a3oTa). 30HAIbHOCTh Ouocheprl. OCHOBHBIC
6uomsl cymn. Bognbsie 6uomel. YenoBedyecTBo B Onocdepe 3emiin. AHTPOIIOTEHHBIE U3MEHEHUS B
ouochepe. ['mobanmpHBIE SKOJOTMUEcKWEe TpoOsiembl. (CoCyliecTBOBaHWE TPHUPOILI U
yenoBeuecTBa. CoxpaHeHHe OmMopa3zHOOOpa3usi Kak OCHOBAa YCTOWYMBOCTH Ouocdepsl. OcHOBa
palMOHAIBHOTO YIPABICHUS TPHPOAHBIMH pEeCypcaMH W WX HCIOJb30BaHHUE. JloCTHKEeHUs
O6uosioruu u oxpana npupoasl. TecroBoe 3aganue Ne 6

OK 01
OK-2
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 o0eclieyeHmne

Jis peanmuzanud TPOTpaMMBI MIPEAMETa MPEIyCMOTPEHBI CIEAYIONINE CHeIHalbHbIC
MOMEIIEHUS: KaOMHET OUOJIOTHH.

Kabuner Owonoruu mpeaHa3HA4YeH I TMPOBEACHUS 3aHSATHH JICKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHITUNA, TPYNIOBBIX M WHIAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUHOH aTTECTALUU.

OcHariienue KkabuHera:

- Kommniext yue6HO# MeOenn Ha 28 mocaouyHbIX MECT, pabodyee MEeCTO IMperoaaBaTes,
JI0OCKa, TEePEeHOCHOE MYJbTUMEIUNHHOE O000pyJIOBaHHE: HOYTOYK, BHJICONPOEKTOP, D3KpPaH
HACTCHHBIN; HArJsAHBIE TOCOOWsI, SJCKTPOHHBIC BeChl (2 IIT.), U3MEPUTENh TEMIIEPATYpHI,
MOHOMETP, KOMILIEKT JJaOOPaTOPHBIX PACTBOPOB KUCIIOT, KOMIUIEKT JIAOOPATOPHO - XUMHUYECKHUX
peaktuBoB "[lyenka-H", xomrekT mabopaTopHO - XMMHYecKHX peakTuBoB "Iluenka-P", tect
koMruiekT "Metambl", YpoBuemep YCII-D-50, cymmuiabHBIM mikad), HAOOp CHUT, KOMILJIEKT
y4eOHO-METOINYECKON JOKYMEHTAIUH.

- Jlunen3nonHoe mnporpamMmHoe obecmnedenune: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; anTuBUpycHas 3amura
DrWeb.

3.2 UndopmanmonHoe odecrevyeHne

[lepeueHb OCHOBHOM M JOTIOJIHUTEIBHOM JTUTEPATYPHI, JIEKTPOHHBIX PECYPCOB:

OcHoBHas nuTepaTypa:

1. buonorus. 11-i1 kmacc. bazoBeiii ypoBenb : yueOHuk / B. B. ITlaceunmk, 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 :
anekTpoHHBIH. - 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-¢ u3g., crepeotutl. - 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 YpOBEHb : YYEOHHK IS
0o0pa30oBaTeNbHBIX OpraHU3AlMA, peaTu3yIIINUX 00pa3oBaTeIbHbIE MPOTPAMMBI CPETHETO
npodeccuonanbHoro oopazoanust / . b. Aradonosa, A. A. Kamenckuii, B. 1. CuBormasos. -
MockBa : [IlIpocBemenue, 2024. - 272 c¢. : puc. - (Yueonuk CIIO). - URL:
https://znanium.ru/read?1d=447145. - 3arn. ¢ Tutyn. sxpana. - ISBN 978-5-09-113524-4 : 0.00

JlononHuTENbHAS TUTEpATYpA:

1. Aragonosa, U. b. buonorus. [paktukym DO VYII qis CIIO. bazossiit yposens / 1. b.
Aradonona, B. . CuormnazoB. - Mocksa : I[Ipocsemienue, 2024. - 99 c. - ISBN 978-5-09-
118065-7. - Tekcr : anekrponssiit. - URL: https://znanium.ru/catalog/product/2170697

2. buonorus. bazoBelii u yrayonmeHHbid ypoBHU: 10—11 kmaccel : ydeOHUWK IS
cpennero obmiero oopazoanusi / B. H. SApeirun [u ap.] ; mox o6meit penakmaueit B. H. SIpeiruna.

— 2-e u3n., mepepab. u gon. — MockBa : M3marensctBo HOpaiit, 2025. — 380 c. —
(ObmeobpazoBatenbublii 1UKI). — ISBN 978-5-534-16228-8. — Tekct : 3aeKTpOHHBIA //
Oo0pazoBarenpHast maatdpopma HOpaiit [caiit]. — URL:  https://urait.ru/viewer/biologiya-

bazovyy-i-uglublennyy-urovni-10-11-klassy-568399#page/1
Odunmanpabie, CIpaBOYHO-O0MOIMOTpaduUecKre U EPUOTUICCKIEC U3 TaHH

1. HoBas poccuiickas sunukioneaus: T.1 - 16(2) / Pen. xomnerus Jlanuios-/laHmibsH
B.N., Hexunienor A./Jl. - M.: Oumuknoneaus, HUI] MH®PA-M, 2003 - 2016. 31 ak3.
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Poccuiickue xypHaibl

1. MuHnepanbHbie pecypchl Poccunu. DKOHOMHMKA U YIIPABICHUE: HAYYHO — TEXHUYECKHI
XKypHaAI/ yupeauTenu: M-Bo mpupo. pecypcoB u dkosoruu PO, AO «Pocreonorusi», Poc. reo.
0-BO. - Mocksa: PI'-Uudopm [u np.], 1991 - . (OBC eLibrary, ponnx I'PT), 2021-2025 rr.

2. Pa3Beaka m oxpaHa HEAp: HAyYHO-TEXHUYECKHH KypHA/ yapeauTenu: M-Bo mpupos.
pecypcoB u skosorun P®, Poc. reon. 0-Bo. — Mocksa: [6.u.], 1931- . (OBC eLibrary, dbonxg
I'PT), 2021-2025 rr.

3. Haykwu o 3emie u Hepomoab30BaHKe: HaydHbIN xKypHai/ pk. Hall. Ucciies. TeXH. YH-
T. - Upkyrck: UPHUTY, 1973 — . (OnekrponHnas 6ubmmoreka MPHUTY), 2021-2024 rr.

4. TopHBIN XKypHAJI: HAYYHO-TEXHUYCCKUNA W TPOU3BOJICTBEHHBIN KypHAI/ YUpEIUTETH
AK «AJIPOCA» [u mp.]. — Mocksa: Pyna u meramnsl, 1825 - . Berxogut exemecstuno. (LITHU),
2021-2025 rr.

5. l'eonorust u reodusuka: HaydHblii sxypHan/ Poc. akan. Hayk, Cub.oTn-uue. —
Hosocubupck: I'eo, 1960- . (ITH), 2021-2025 rr.

6. U3Bectust BeicIINX Y4eOHBIX 3aBeficHHA. ['eonorusi W pa3Beaka: HAYYHBIH KypHa/
yupeauTens: Poc. roc. reonoropassenod. yH-T uM. Cepro Opmxonukuaze.- Mocksa: Poc. roc.
reosioropa3zsenod. yH-T uM. Cepro Opmxonukuaze, 1957-. Beixogut 6 pa3 B roa. (ObC
eLibrary), 2021-2023.

DNIeKTpOHHBbIE OMOINOTEUHBIE CUCTEMBI U 0a3bl JaHHBIX:
Poccuiickue pecypcsol:
. DnektponHas oubnuoreka MPHUTY:: http://elib.istu.edu/
. ObpazoBarenbHas matpopma «tOpaitt» https://urait.ru/
. DIIEKTpOHHO-O0MOIMOTEeUHas cucTeMa «Znaniumy: http://znanium.ru/
. DnexTpoHHO-0nbmoreuHas cucreMa «PROFobOpazoBanuex: http://profspo.ru/
. DnekTpoHHo-6ubanoreunas cucreMa IPRSMART: http://www.iprbookshop.ru/
. DnexrponHas 6ubnuoreka I'peGennnkoB: http://grebennikon.ru/
. DnekTpoHHas oubmmoreka «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-OubMoTeuHas cucrema "M3narenscTBo Jlans" : http://e.lanbook.com/
12. DnexTponHo-6nbIMoTeynHas cucrema [IPRbooks : http://www.iprbookshop.ru/
13. Hayunas snexkrponnas 6ubmmoreka eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles open.asp
14. Hayunas snexktponHnas 6uoimoreka eLIBRARY.RU (HOb):
https://elibrary.ru/defaultx.asp

0 IO\ DN B~ WK -

JlokajbHbIe 6a3bI JaHHBIX
(Oocmyn moavko u3 YumaibHbiX 34108 OUOIUOMEKU)

15. Y naneHHslil 31eKTpOHHBINA unTanbHbli 3a1 [Ipesunentckoit oubmmorexku um. b.H.
Enbruna https://www.prlib.ru/

16. HanmonanbHast snexkTpoHHas oubnnoreka, HOb : https://H36.pd/

17. BupryanpHblii ynTanbHbIN 3a1 Poccuiickoit rocynapctBennoi ounommoreku (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 MpelyCMaTPUBAET CIEIYIOIINE
(bopMBbI, METOJIbI U KPUTEPUU OLICHKH:

Koanl KoHTpO/ILHO-01IeHOYHBIE CPeACTBA
KOMIIeTeHIU

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

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

OK 04 TectoBoe 3amanue mis aud. 3adera Nel, TecroBoe 3amanue s nud. 3auera
Ne2, tecroBoe 3amanue mis aud. 3adera Ne3, TectoBoe 3amaHue s Tud.
3adera Ned, TectoBoe 3amanue ais aud. 3adera Ne5, TectoBoe 3amaHue s
nud. 3auera Neb

OK 07 TecroBoe 3amanue s aud. 3auera Neb

IIK 1.1 TectoBoe 3aganue s qud. 3auera NeS

IIK 1.3 TecroBoe 3amanue 1 qud. 3auera Ne5
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