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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEFHOTI'O

1.1 MecTo y4eOHOro mnpeaMera B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHUAINCTOB

CpeaAHero 3B€Ha

VueOHsbIi npeamMeET «buosorus» oTHOCUTCS K HpeHMeTHOﬁ obnactu «EctecTBEeHHBIE HaYKH»

MNPEJIMETA
«BbuoJjgorus»

U 00111e00pa30BaTENLHOMY IIUKITY IPOTPAMMBI ITOJITOTOBKH CHEIMATIMCTOB CPETHETO 3BEHA.

1.2 TpeGoBaHus K pe3yJibTaTaM OCBOCHHA

PesynbTaTom

OCBOCHHA IIpe€aMETa

c(hOpMUPOBAHHOCTHU CIAEAYIOMMX OOIIUX KOMIIETEHIIUMN:

«buomorusa»

SABJIACTCA onpeneneHHHﬁ

Koa n
HaHMeHOBaHHe
(popmupyembIX
KOMIIeTeHIM i

I[Inanupyemble pe3yJibTaThbl OCBOEHHS NpeaMeTa

O0mme

IIpeameTHbIC

OK 01. BeiOupats
CIIOCOOBI peUIeHuUs
3amaq
npodeccHoHaIbHOM
JeSTEeTbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

JI.1 - oco3Hanue 00y4arOIUIMMUCS
POCCUNCKOMN TpaKIaHCKOM
WUJICHTUYHOCTH;

JI.2 - TOTOBHOCTB K
caMOpa3BUTHIO,
CaMOCTOSITENTLHOCTU U
CaMOOINPEIEIIECHUIO;

JI.3 - HannuKue MOTUBALINH K
00yUY€HUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 - nenenanpaBiIeHHOE
pa3BUTHE BHYTPEHHEW MMO3UIIMHI
JIMYHOCTH Ha OCHOBE AYXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH
HaponoB Poccuiickoi
®denepanuu, UICTOPUIECKUX U
HaIlMOHAJbHO-KYJIBTYPHBIX
Tpanuuui, opMUpoBaHUE
CUCTEMBbI 3HaYHMBbIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIUOHHOTO
MHPOBO33PEHUs, IPABOCO3HAHMS,
JKOJIOTHUYECKON KYIbTYpHI,
CMOCOOHOCTH CTAaBUTH LIEJIH U
CTPOUTbH KU3HEHHBIE IJIaHbI.
M.1 - ocBOEHHBIE
oOyJaronuMucs
MEXIIPEAMETHBIC MOHATUS U
YHUBEpCaJIbHbIE yueOHbIE
NeCcTBUS (PETYNIATUBHEIE,
M03HaBaTeNbHbIE,
KOMMYHHMKATUBHBIE);

3.1 - chopMHUPOBAHHOCTH
3HaHUI 0 MECTE U POJIU
OMOJIOTMH B CUCTEME HAYYHOI'O
3HaHUS; QYHKIIMOHATBHOM
IPaMOTHOCTH YEJIOBEKA JIJIS
peILIeHHS )KU3HEHHBIX TPO0IIeM;
V.1 - chopmMupoBaHHOCTH
YMEHUS pacKpbIBaTh CO/IEPIKaHUE
OCHOBOITOJIAT AFOTITIX
OMOJIOTMYECKUX TEPMUHOB U
MOHATHUH: )KU3HB, KIIETKA, TKaHb,
OpraH, OpraHusm, BuJ,
TIOITYJISIIHS], PKOCHCTEMA,
ouoreHo3, ouochepa;
MeTabosin3M (0OMEH BEIECTB U
IpeBpalleHre YHEPTun),
roMeocTas (caMoperyJsius),
OuocuHTe3 OesKa, CTpyKTypHas
OpraHu3aIs )KUBBIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEICHHE
(pempozyKitus),
HACJIE/ICTBEHHOCTD,
U3MEHYUBOCTb,
YHEPTr0O3aBUCHUMOCTb, POCT U
pa3BUTHE, ypOBHEBAs
OpraHu3aIus;

V.2 - chopmupoBaHHOCTH
YMEHUS pacKphIBaTh COJICPIKaHUE
OCHOBOITOJIATAFOLITHX
OMOJIOTUYECKUX TEOPHH U
TUIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MYTaIllMOHHOM,

oTaIl




M.2 - ciocoOHOCTh UX
WCIIOJIb30BAHUS B
[O3HABATEIbHON U COLMAJIbHOU
MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO U
OCYIIECTBICHHUIO YIeOHOMH
JeSITeIbHOCTH, OPTaHU3aIHH
y4eOHOTO COTPYJHHUYECTBA C
MeIarorH4eCKUMH pabOTHUKAMU
1 CBEPCTHUKAMH, K YIaCTHIO B
MOCTPOSHUH WHINBUYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH;
M.3 - oBnajiecHUE HaBBIKAMH
y4e0HO-UCCIIeIOBATEIILCKOH,
MPOEKTHON U COLMATBLHOU
JESATCIILHOCTH.

SBOJIFOLIMOHHOM, IPOUCXOKICHUS
KHU3HU U YEJIOBEKa,

V.3 - chopmupoBaHHOCTH
YMEHHUsI paCKpbIBATh
OCHOBOITOJIATAIOIIHE
OMOJIOTrMYECKHUE 3aKOHBI U
3akoHoMmepHocTH (I'. Menpens,
T. Moprana, H.A. BaBunosa, 3.
I'exkens, @. Mronnepa, K. bapa),
IPaHUIBI UX IPUMEHUMOCTH K
JKUBBIM CHCTEMAaM;

Y.4 - npuoOpeTeHue orbITa
MPUMEHEHHSI OCHOBHBIX METOJIOB
HAyYHOTO MMO3HAHUS,
HCIIOJIb3YEMBIX B OMOJIOTHH:
HAOIIO/ICHUS U OMTMCAHUS JKUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUM;
OpTaHMW3aIH U TPOBEICHUS
OMOJIOTMYeCKOro IKCIIEPUMEHTA,
BBIJIBIDKCHUS THITOTE3,
BBISIBJICHUSI 3aBUCUMOCTHU MEXY
UCCJICTyeMbIMU BEIIMYNHAMH,
00BsCHEHUS TTOTYYECHHBIX
pe3yNbTaToB U (POPMYIHPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHHEM
Hay4HBIX [OHATHUHI, TEOPUN U
3aKOHOB;

V. 5 - chopmupoBaHHOCTH
YMEHHUsI BBIICTATh
CYIIECTBEHHBIC TTPU3HAKU
BHUPYCOB, KJIIETOK MTPOKAPUOT U
9YKapHOT; OJHOKIIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUIOB, OMOTEOIIEHO30B U
HKOCUCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIPEeBpAICHHS SHEPTUHU B KIIETKE,
(dhoToCHHTE3a, TUIACTUYECKOTO U
HHEPreTHUECKOT0 OOMeHa,
XEMOCHHTE3a, MUTO3a, MEi034a,
OTLIOIOTBOPEHUS, Pa3BUTHUS U
pPa3MHOXKEHUS,
WHUBUIYAILHOTO Pa3BUTH
opraHu3Ma (OHTOreHe3a),
O0pBOBI 32 CYIIIECTBOBAHHUE,
€CTECTBEHHOT'0 0TOOpa,
BUI000pa30BaHus,
MPUCTIOCOOIEHHOCTH
OpPraHu3MOB K CpeJie OOUTaHHs,
BIIUSTHUSL KOMIIOHEHTOB
HKOCHUCTEM, aHTPOTIOTEHHBIX
M3MEHEHUH B SKOCHCTEMAX CBOEH




MECTHOCTH, KPYTOBOPOTa
BEIIECTB U MIPEeBpaICHIE
sHepruu B Ouocdepe;

VY. 6 - chopMHPOBAHHOCTH
YMEHHSI IPUMEHSIThH TIOTy4YCHHBIS
3HAHUSA U1 00BACHEHUS
OMOJIOTUYECKUX MPOIECCOB U
SBIICHUH, JIJIS1 IPUHSATUS
[IPAaKTUYECKUX PELICHUH B
MOBCEIHEBHOM JKU3HHU C LENbIO
obecrieueHns 6€30MacCHOCTH
CBOETO 37I0POBbsSI U 3/10POBbS
OKPYXAIOIIMX JIFOAEH,
co0Ir0IeHHs 310pOBOTO 00pasa
JKU3HU, HOPM TPAMOTHOTO
MOBE/ICHUS B OKPYXKaIOIIe
IIPUPOJHON Ccpelie; TOHUMaHue
HEO0OXOIUMOCTH UCIIOJIb30BaHUS
JIOCTH>KEHUI COBPEMEHHOM
OHOJIOTUY Y OMOTEXHOJIOTHI I
parroHaIbHOTO
IPUPO/IONOIB30BaAHUS;

V.7 - copmupoBaHHOCTH
YMEHMsI peliaTh OMOJIOTN4YECKHe
3aJla4uM, COCTaBIIATh
TCHOTUITUYECKHIE CXEMBI
CKpEIIMBAHUS JIsI PA3HBIX THUIIOB
HaCJICIOBAHMSI IPH3HAKOB Y
OpPTaHU3MOB, COCTABIISATH CXEMBbI
IepeHoca BeIleCTB U SHEPTUHU B
AKOCHCTEeMaXx (LIeTH MTUTaHMUs,
MUIIEBBIE CETH);

Y. 8 - chopmMHupoBaHHOCTH
YMECHHI KPUTUICCKHU OICHUBATH
UHpOPMAaLIHIO0 OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO
MICEBJOHAYYHbIC 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uH(pOopMaluu, HAy4HO-
MOMYJISIPHBIE MAaTEPHUATIBI);
HHTEPIPETHPOBATH ITHICCKUE
aCTIEKThI COBPEMEHHBIX
HCCJICAOBAHUI B OUOJIOTHH,
MEAHINHE, OMOTEXHOIOTHH;
paccMaTpuBaTh II00ATHHBIC
HKOJIOTHUYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH
M0 OTHOIIEHHUIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

V.9 - chopmMupoBaHHOCTH
YMEHHH c03/1aBaTh COOCTBEHHBIE




MIMCbMEHHBIE U YCTHBIE
COOOILIeHUsI HA OCHOBE
Ouosiornueckoit nupopmanuu u3
HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

OK 02. Hcnons3oBaTh
COBpPEMECHHBIC
CpEeICTBA MOUCKA,
aHam3a u
HUHTEPIPETAIIAH
nHpopManuu u
nH(OPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS 3124
npodeCCHOHATLHON
JEeSATEIILHOCTH

JI.1 - oco3Hanue oOy4arOIIMMUCS
POCCHIICKOM IpakIaHCKOM
UJCHTHYHOCTH;

JI.2 - TOTOBHOCTB K
caMOpa3BUTHIO,
CaMOCTOSITENIbHOCTU U
CaMOOIIPEIEIEHHUIO;

JI.3 - HanuuMe MOTUBALIUU K
00yUYEHUIO U TUYHOCTHOMY
Pa3BUTHIO;

JI.4 - nenenanpaBiIeHHOE
pa3BUTHE BHYTPEHHEH MO3ULIUU
JUYHOCTU HAa OCHOBE JTyXOBHO-
HPaBCTBEHHBIX [IECHHOCTEH
HaponoB Poccuiickoii
denepanuu, UICTOPUIECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX
Tpanuuui, opMupoBaHue
CHUCTEMbI 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHPOBO33PEHHUS], IPABOCO3HAHUS,
JKOJIOTUYECKON KYIbTYpHI,
CIIOCOOHOCTH CTaBUTH EH U
CTPOUTD KU3HEHHBIC TIJIAHBI.
M.1 - ocBOEHHBIE
oOyJaronMucs
MEXMPEIMETHBIC TIOHATUS U
yYHHUBEpCaIbHbIC yueOHbBIE
NeHCTBUS (PETYIIATUBHEIE,
MO03HaBaTeNIbHbIE,
KOMMYHHKATHUBHBIE);

M.2 - cniocoGHOCTh UX
WCIIOTh30BaHUS B
[O3HABATEJIBHON U COLMAJIbHOU
MPaKTUKE, TOTOBHOCTH K
CaMOCTOSATEIILHOMY
TJIAHUPOBAHUIO U
OCYILECTBICHHUIO YUeOHOH
NEeSATEeTLHOCTH, OPTaHU3AIUN
y4eOHOT0 COTpYJHHUYECTBA C
MearorTHIECKUMH PaOOTHUKAMHU
Y CBEPCTHUKAMH, K YYaCTHIO B
MTOCTPOCHUH WHANBUAYATbHON
00pa3oBaTeNIbHON TPACKTOPHH,

VY. 8 - chopmupoBaHHOCTH
YMEHHI KPUTUYECKH OLICHUBAThH
uHpOpMaLIHIO OHOIOTUYECKOTO
COZIEPIKaHMS, BKIIOYAIOIITYIO
TNICeB/IOHAYYHBIC 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uH(pOpMAIINU, HAY9HO-
MOIYJISIPHBIE MaTEPHAIIBI);
UHTEPIIPETUPOBATH STHYECKUE
aCIIeKThl COBPEMEHHBIX
Uccie0BaHuid B OMoJI0TNHy,
MeIUIHE, OMOTEXHOJIOTHH;
paccMarpuBaTh III00ATBHbBIC
HKOJIOTUYECKHUE TTPOOIIEMBI
COBPEMEHHOCTH, (HOPMHPOBAThH
110 OTHOILIEHHUIO K HUM
COOCTBEHHYIO MTO3HIIUIO;

VY.9 - chopMupoOBaHHOCTH
YMEHU# co3aBaTh COOCTBEHHBIE
MUCHMEHHBIC U YCTHBIC
COOOIIEHNs] HAa OCHOBE
OMoI0rnuecKor HHpopMaIu U3
HECKOJIbKUX UCTOYHUKOB,
rpPaMOTHO UCIIOJIb30BaTh
NOHATUIHBIN anmnapaTt OMOJIOTHH.




M.3 - oBnajcHKC HABLIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLMATIbHOM
JIEeITEIbHOCTH.

OK 04. DddexTuBHO
B3aUMOJICVICTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHse

JI.1 - oco3HaHue OOyJaArOIIMMUCS
POCCUICKOM I'pakKJaHCKON
HIEHTHYHOCTH;

JI.2 - TOTOBHOCTB K
CaMOPa3BUTHIO,
CaMOCTOSTEIBHOCTH U
CaMOOTIPE/IEIICHUIO;

J1.3 - HaguYKe MOTHBAIIUH K
00yUYEHUIO U TUYHOCTHOMY
Pa3BHTHIO;

JI.4 - nenenanpaBJICHHOE
pa3BHUTHE BHYTPEHHEH MO3HUIINH
JUYHOCTH Ha OCHOBE JYXOBHO-
HPABCTBEHHBIX IICHHOCTEH
HaponoB Poccuiickoii
denepannu, UICTOPUIECKUX U
HAI[MOHATIbHO-KYJIBTYPHBIX
Tpaguuii, GOpMHPOBAHUE
CHCTEMBI 3HAYMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHPOBO33PEHUS, IPABOCO3HAHWS,
9KOJIOTHYECKOM KYIbTYpPHI,
CIIOCOOHOCTH CTaBUTH LIEH U
CTPOUTH KU3HEHHBIE TJIAHBI.
M.1 - ocBoeHHBIC
o0y4armuMucs
MEXTPEIMETHBIC TIOHATHS U
yYHHUBEpCaIbHbIC yUYeOHbBIE
NecTBUS (PETYNATUBHEIE,
[M03HABaTENbHEIE,
KOMMYHHKATHUBHBIE);

M.2 - cnocoOHOCTh X
HCIIOJI30BaHMS B
MM03HABATEILHON U COIMAIbHON
MIPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEIIbHOMY
TUTAHUPOBAHUIO U
OCYIIIECTBIIEHUIO y4eOHOU
NEeSTeNIbHOCTH, OpTaHU3aAIHH
y4eOHOTO COTPYTHUYECTBA C
MeJarorn4yecKuMu pabOTHUKAMHU
Y CBEPCTHHUKAMH, K YIaCTHIO B
MMOCTPOCHUH UHIANBUAYATHHON
00pa3oBaTeNbHON TPACKTOPUH,
M.3 - oBl1ajicHUE HABBIKAMH
y4e0HO-MCCIIeTIOBATEIbCKOM,

3.1 - chopMHUPOBAHHOCTH 3HAHHUM
0 MECTE ¥ pOJIK OMOJIOTHH B
CHUCTEME Hay4HOT'O 3HAHUS;
(byHKINOHAIBHON IPaMOTHOCTH
YeNoBeKa JJIs PeleHus
JKU3HEHHBIX IPO0IIeM;

VY.2 - chopMHPOBAaHHOCTH
YMEHHSI paCKPBIBATh COJICPIKaHUE
OCHOBOMOJIATral0IINX
OMOJIOrMYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, TKaHb,
Opras, OpraHu3M, B,
MOMYJISIIIHSL, SKOCUCTEMA,
ouoreHo3, ouocdepa;
MeTabo0Jsin3M (0OMEH BEIIeCTB U
IIpEBpALEHUE SHEPTUN),
roMeocTtas (CaMoperyJsius),
OunocuHTe3 OeJKa, CTPYKTYpHas
OpTraHHU3aIMs KUBBIX CUCTEM,
JMICKPETHOCTH, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEJICHHE
(pempozyKitus),
HACJIEICTBEHHOCTb,
U3MEHUYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U
pa3BHUTHE, YPOBHEBAS
OpraHHu3aIus;

V.2 - chopmupoBaHHOCTH
YMEHHsI paCKpBIBaTh COJIEp KaHUe
OCHOBOMOJIATAIOIINX
OMOJIOTMYECKUX TEOPUH U
TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
HBOJIFOIIMOHHON, TIPOUCX 0K ICHUS
KU3HU U YEIOBEKa,

Y. 3 - chopMUPOBAHHOCTH
YMEHHSI paCKPBIBATh
OCHOBOIIOJIATAIOIIHe
OMOJIOrMYECKHE 3aKOHBI U
3akoHoMepHocTH (I'. Menpens,
T. Moprana, H.I1. BaBunosga, 3.
I'exkens, @. Mronnepa, K. bapa),
TPAHUIIBI KX TIPUMEHUMOCTH K
JKUBBIM CHCTEMAaM;

Y.4 - npuoOGpeTeHue ornbiTa
MPUMEHEHHSI OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS,




MPOEKTHOM U COLMATIbHOM
JEeATEIbHOCTH.

UCIIOJIb3YEMBIX B OMOJIOTHH:
HaAOJI0/ICHUS ¥ OMTUCAHUSI )KUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHu3aly U MPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBI/IBIKEHUS TUIIOTE3,
BBISIBJICHHSI 3aBUCUMOCTH MEXTY
HCCIJIETyeMbIMU BEIIMYMHAMH,
0OBSICHEHUS TTOTYUYECHHBIX
pe3yNnbTaToB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHHEM
HAay4YHBIX MOHATUNA, TCOPUH U
3aKOHOB;

Y. 5 - chopmMupoBaHHOCTH
YMCHHSI BBIJICIISATH
CYIIECTBEHHbIC TPU3HAKU
BHUPYCOB, KJICTOK ITPOKAPUOT U
9YKapUOT; OJHOKIIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUIOB, OMOTE€OIIEHO30B U
HKOCHCTEM; OCOOEHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U
MIPEeBpAICHHs] SHEPTUHU B KIIETKE,
(dhoToCHHTE3a, TUTACTUYECKOTO U
HHEPreTHUECKOro OOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OTLIIOIOTBOPEHUS, PA3BUTUS U
Pa3MHOXKEHUS,
WHIUBUAYAIbHOTO Pa3BUTH
opraHu3Ma (OHTOI'€He3a),
00pbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa,
BUI000pa30BaHus,
MPUCTIOCOOTIEHHOCTH
OpPraHu3MOB K Cpeie OOUTaHHUs,
BIIUSTHUSI KOMITOHEHTOB
HKOCHCTEM, aHTPOTIOTEHHBIX
W3MEHEHUH B AKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa
BEIIICCTB U MIPEBpAICHHUE
SHEprum B Ouocdepe;

VY. 6 - chopMHPOBAHHOCTH
YMEHHsI IPUMEHSIThH TTOTy4YeHHbBIC
3HAHUS JUTSI OO BSICHEHUS
OMOJIOTMYECKHUX MPOIIECCOB U
SIBIICHUH, JIJISI TIPUHATHS
MPAKTUYECKHUX PEIICHUH B
MMOBCETHEBHOM KU3HHU C IEIIBIO
obecrneyeHust 0€30MaCHOCTH
CBOETO 37I0POBbsSI U 3/10POBbS
OKPYXaIOIIMX JIFOAEH,
co0JTI0ICHHST 37T0POBOTO 00pasa




YKU3HU, HOPM I'PaMOTHOTO
MOBE/ICHUS B OKpYXKaloIIei
IIPUPOJHOM Cpelie; IOHUMaHue
HEO0OXOIUMOCTH UCIIOIB30BaHUS
JIOCTH>KEHUM COBPEMEHHOU
OMoIOrvuu U OMOTEXHOJIOTUH I
paloHaIbHOIO
MPUPOIONOIB30BAHUS;

V.7 - chopMUPOBaHHOCTH
YMEHHUsI peliaTh OMOJIOTHYECKHe
3aJ1a4uM, COCTaBIIATh
T€HOTUITNYECKHE CXEMbI
CKpEIIUBaHMSI ISl pA3HBIX TUIIOB
HACJIETOBAHMSI IPU3HAKOB Y
OpraHU3MOB, COCTABJISATH CXEMBbI
MepeHoca BeIIeCTB U SHEPTUU B
AKOCHCTEMaXx (LIeNH MUTaHMUs,
IIUIIEBBIE CETH);

V. 8 - cpopmMHupOBaHHOCTH
YMEHUH KPUTUYECKU OLICHUBATh
nHpopMaIro OHOIOTHIECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO
NICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB
(cpenctBa MaccoBoi
uH(pOopMaluu, HAy4HO-
HOMYJISIPHbIE MaTepUaIb);
MHTEPIPETUPOBATH ITUUECKUE
aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTHH,
MeUIHe, OMOTEXHOJIOTHH;
paccMaTpuBaTh IJI00aTbHBIC
HKOJIOTUYECKHUE MPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH
10 OTHOLIEHHIO K HUM
COOCTBEHHYIO TIO3HUIIUIO;

V.9 - chopmupoBaHHOCTH
YMEHHH co3/1aBaTh COOCTBEHHbBIE
IIMCbMEHHBIE U YCTHBIE
COOOIIIEHUsI HA OCHOBE
Ouosiornueckoil nHpopmanuu u3
HECKOJIbKUX HCTOYHUKOB,
I'PaMOTHO UCIOJIb30BaTh
MOHSITUMHBIN annapaT OMOJIOTHH.

OK 07.
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexreHuIo,
MIPUMEHSATH 3HAHUS 00
HU3MCHCHHUH KJIMMarta,
TIPUHIIMIIBI

JI.1 - oco3HaHuEe 00YYaIOIUMHUCS
POCCHIICKOM IrpakAaHCKOMN
UJCHTUYHOCTH;

J1.2 - rOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSITENTLHOCTU U
CaMOOIIPEICIICHUIO;

VY. 5 - copmupoBaHHOCTD
YMCHUA BBIACIATDH
CYIIIECTBEHHBIC TPU3HAKU
BUPYCOB, KJIIETOK ITIPOKAPUOT U
AYKapUOT; OJHOKIIETOUHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB,
BHIOB, OMOT€OIIEHO30B U
9KOCHCTEM; 0COOEHHOCTH




OepexKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsAX

J1.3 - Hanu4ue MOTUBAIINU K
00Y4YCHHIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - uenenanpaBjaeHHOE
pa3BHUTHE BHYTPEHHEH MO3HUIINH
JIMYHOCTH Ha OCHOBE JTYXOBHO-
HPABCTBEHHBIX [ICHHOCTEH
HaponoB Poccuiickoii
®denepannu, UICTOPUIECKUX U
HallMOHAJIbHO-KYJIBTYPHBIX
Tpaguuii, GOpMUPOBAHUE
CHCTEMBI 3HAYMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MUPOBO33PEHMUSI, IPABOCO3HAHMUSI,
9KOJIOTHYECKOH KYIbTYPHI,
CIIOCOOHOCTH CTAaBUTh 1Y U
CTPOUTH )KU3HCHHBIC IIAHBI.
M.1 - ocBOCHHEIE
oOydJaronmMucs
MEXITPEAMETHBIC ITOHATHS U
YHUBEpCAIbHBIC YUCOHbBIC
NeicTBUS (PEryNsATUBHEIE,
IIO3HaBaTEJIbLHEIC,
KOMMYHHKATHUBHBIE);

M.2 - cnocoOHOCTh X
HCIIOJIE30BAHMS B
MMO03HABATEILHON U COIMAIbHON
MIPaKTUKEe, TOTOBHOCTH K
CaMOCTOSITEIIbHOMY
TJTAHUPOBAHUIO
OCYIIIECTBIIEHUIO y4eOHOU
NEeSTeNIbHOCTH, OpTaHU3aIHH
y4eOHOT0 COTPYJTHUYECTBA C
MeJarornyecKuMu pabOTHUKAMHU
Y CBEPCTHUKAMH, K YIaCTHIO B
MMOCTPOCHUH WHANBUAYATbHON
o0pa30BaTeNnbHON TPaeKTOPUH;
M.3 - oBnasieHUE HaBbIKAMH
y4eOHO-UCCIIeT0BATEIbCKOM,
MPOEKTHOM U COLMATIbHOM
JEeITEIILHOCTH.

MPOLIECCOB OOMEHA BEIECTB U
MIpEeBpaIeHHs] SHEPTUHU B KIIETKE,
¢dorocunTe3a, MIACTUIECKOTO U
HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OILIOIOTBOPEHUS, Pa3BUTUS U
pa3MHOXKEHUS,
MHIAUBUAYAIBHOTO Pa3BUTH
opranusma (OHTOT€He3a),
OOpBOBI 3a CYIIIECTBOBAHHE,
€CTECTBEHHOI'0 0TOOpA,
BUI000pa30BaHus,
IIPUCIIOCOOTIEHHOCTH
OpPraHu3MOB K Cpeie OOUTaHuUs,
BIIUSTHUSI KOMIIOHEHTOB
HKOCHCTEM, aHTPOTIOTEHHBIX
W3MEHEHUH B 9KOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTa
BEIIECTB U MPEBpaICHIE
sHeprum B buocdepe;

Y. 6 - chopMHUpPOBAaHHOCTH
YMCHHSI IIPUMEHSITh TIOJTyYCHHBIC
3HAHUA JUIS 0OBSICHEHUS
OMOJIOrMYECKHUX IIPOLECCOB U
SBIICHUH, 7151 IPUHATHUS
MIPAKTUYECKUX PELICHUIN B
MOBCEIHEBHOM JKU3HHU C ENbIO
obecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3710POBbS
OKPYXAIOIIMX JIFOAEH,
co0ITI0JIeHHsI 310pOBOT0 00paza
KHU3HU, HOPM IPAMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIei
IIPUPOJHOM Cpelie; TIOHUMaHNe
HEO0OXOIUMOCTH UCTIOTB30BaHUS
JIOCTH>KEHU COBPEMEHHOMN
OMOIOTHH U OMOTEXHOIOTHH [Tt
panroHaIHLHOTO
MPUPOIONOIB30BaAHUS;

VY. 8 - chopMUpOBaHHOCTH
YMEHHI KPUTUYECKHU OLEHUBATH
nH(pOpMaLKI0 GUOJIOTHYECKOTO
COJIeprKaHusl, BKIIOYAIOIIYIO
TICEBJIOHAYYHBIC 3HAHMSI U3
Pa3IMYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uH(pOpMaIUU, HAYIHO-
MOMYJISIPHBIC MAaTEPHAIIBI);
UHTEPIPETHPOBATH ITUUECKUE
aCTeKThl COBPEMEHHBIX
HCCIICIOBAHUI B OMOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;




paccMaTpuBaTh II100aIbHBIE
HKOJIOTUYECKHUE MPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH
10 OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HIIHIO;




2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O ITPEJIMETA

2.1 O0beM y4eOHOro npeaMera M BUIAbI y4eOHOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

YuyeOHas HArpy3Ka 00y4aKOIIUXCH:

39

B TOM YHCJIC:

JICKIIUH, YPOKH, CCMUHAPbI

38

IIPAKTUYCCKHUC 3aHATHUA

na60paT0pHLIe 3aHATHA

VHJIMBUYJIbHBINA TPOEKT

13 HUX NpOo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE

IIpomeskyTouHas arTecTaumu B (popme
QG GepeHIMPOBAHHOTO 3a4ETa

2 cemecTp







2.2 TemaTH4ecKHil IVIaH U cofepkaHue y4eOHoro npeamera «buosorusn

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJadoparopHble, IPaKTHYECKUE 3aHATHS,
CcaMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0beM yacoB

Koanl komne-
TeHUuui, gop-

MHPOBAHUIO
KOTOPBIX CIIO-
co0cTBYeT
3J1eMEeHT Npo-
rpaMMblI
1 2 3 4
1 cemecTp
Paznea 1. 10
Y4yeHue 0 KiIeTKe
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia OK 02
Buosorus kak 1. buonorus kak Hayka. CBA3b OMOJNIOrMM C OOLIECTBEHHBIMH, TEXHHYECKUMH W JIPYTHMMHU 2
HayKa €CTECTBEHHBIMU HaykKamH, (uiocoduei, ITHKOW, 3CTeTUKOW U mpaBoM. Ponp Ouonoruu B
(hopMHpPOBaHUN COBPEMEHHOM HaydyHOU KapTHHBI Mupa. CrcremMa OMOJIOTHYECKUX HayK. MeTo b
MIO3HAHUS )KUBOM NMPUPO/bI (HAOII0AEHHUE, SKCIIEPUMEHT, ONMCAaHUEe, U3MEpeHue, Kiaccudukanus,
MOJIETIMpOBaHuE, CTaTHCTUYecKass o0paboTka HaHHBIX). JKuBBIE cHucTeMbl (OMOCHCTEMBI) Kak
npeaMeT u3ydeHus: ononoru. OTINYHME KUBBIX CUCTEM OT HEOpraHndeckoi npupoasl. CBoiicTBa
OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alMi OMOCHCTEM: MOJIEKYJISIPHBII, OPraHOUIHO-
KJICTOYHBIH, OpraHu3MEeHHbIH, MOMYIAUOHHO-BUIOBOM, SKOCUCTEMHBIHN (OMOTre0leHOTUYECKHIA),
o6uocepHbIi.
Bcero no reme: 2
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia OK 01




Kiaerka, eé
CTPOEHHUE U
XUMHYECKHH
COCTaB.

1. luronoruss — Hayka o kierke. Kietounas reopus — npuMep B3auMoJecTBus uei u Gpakron
B HAy4YHOM II03HaHUU. MeTo/bl n3ydeHus kieTku. KieTka kak 1enoctHas xuBas cuctema. O6mue
MIPU3HAKH KJIETOK: 3aMKHYTasl Hapy>kHasi MmeMOpaHna, Mosiekynsl JIHK xak reneTnueckuii anmapar,
cucTeMa cuHTe3a Oelika.

Tunsl  KJIETOK:  dyKapuoTHueckas U IpokapuoTuueckas. (OCOOEHHOCTM  CTPOEHHUS
npokapuoTuueckoi kietku. KietouyHnas crenka Oakrepuil. Heknerounbsle GoOpMBbl KU3HH —
Bupychsl. Mcropust otkpsitust Bupycos (.M. MBanosckwuii). bakrepuodaru. bonesnu pacrenui,
KHUBOTHBIX U YeJIOBEKa, BbI3bIBa€Mbl€ BUpycaMH. Bupyc ummyHoneguuura yenoseka (BUY) —
Bo30ynutens CIIN/a.

IIpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00ieBaHuid. CTpoeHHE 3yKapuOTHYECKOM KIETKH.
OCHOBHBIC OTIHYUS PACTHUTEIBHOHN, )KUBOTHOW M TPHUOHOM KiIeTKH. [I0BEpXHOCTHBIE CTPYKTYpHI
KJIETOK — KJIETOYHAsl CTeHKa, IIIMKOKAIUKC, UX QyHKiuu. [Tnasmaruyeckas memOpana, eé
cBoiicTBa 1 pyHKuuu. Lluromnaszma u e€ opranonasl. OmHomMmemOpannbie opranons! kiuetku: JI1C,
anmapat ['onpmxu, nu3ocomsl. [1o1yaBTOHOMHBIE OpraHOUB! KJIETKH: MUTOXOHJPHH, IIJIACTHIBI.
[TpoucxoxxaeHrne MUTOXOHAPHIA U TuTacTUA. Buapsl mractun. HemeMOpaHHbIE OpraHOU/IBI KIETKH:
prOOCOMBI, KJIIETOYHBIN LIEHTP, LIEHTPUOIH, PECHUUKH, KI'YTUKU. DYHKIUN OPraHOUIOB KIETKH.
Bxmouenus. fInpo — perynaropHbiii neHtp kietku. CTpoeHue sjapa: sijaepHas 0005104Ka,
KapuoILIa3Ma, XpOMATHH, SAPBIIKO. XpoMOCOMBL. TpaHCIIOPT BEIIECTB B KJIETKE.

2. XUMHUYECKUM COCTAB KJIETKU. X UMUUECKHE AIIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIeMeHThI. Boa
Y MUHEpaJbHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEpAIbHBIX BEIIECTB B KieTke. [loanepkanne ocMoTHYECKOro OaaHca.
benku. CoctaB u cTpoeHne OEIKOB. AMHHOKHMCIOTBI — MOHOMeEpHI OenkoB. HezameHumble u
3aMEHHUMbIE AMUHOKHCIIOTHI.

AMUHOKHCIIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€JNKOBOH MONEKylnbl (II€pBUYHAs, BTOpPUYHAS,
TpeTUYHAs U YeTBEPTUYUHAS

CTPYKTypa). XuMHUECKue cBOCcTBa OenkoB. buonornyeckue GpyHKInn OEIKOB.
®epmeHTsl  — Ouosornyeckue kKatanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas  cneuupuynoctb. Kodepmentsl. Buramunbsl.  Otiauuuss  ¢epMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoasl: MoHOcaxapuabl (TJIIOKO3a, pub03a M Je30KCHpuO03a), Aucaxapuabl (caxaposa,
JAKTO3a) W TOoJUcaxapuabl (Kpaxmas, TJIMKOTEH, IIeJUT003a). buonorndyeckue (yHKIUH
YTJI€BOJIOB.

OK 02
OK 04




Jluruapsl: Tpuraunepuasl, ¢Gocoaunuasl, crepouasl. ['mapodunbHO-ruapodoOHBIE CBOICTBA.
buonornueckue pynxnuu mununoB. CpaBHEHUE YIII€BOAOB, OEIKOB U JUIMHUJIOB KaK HCTOUHUKOB
SHEPIUH.

Hyxkneunoseie kuciorel: JIHK m PHK. HykneoTuasl — MOHOMEpBHI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u pynkuun JHK. Ctpoenue u ¢ynkumun PHK. Bunst PHK. AT®: ctpoerne u QyHKITUH.

Bcero no Teme:

Tema 1.3.
KuznenessiTeJnLHO
CTh KJIETKH

Coaep:xanue yueOHOro MaTepuaJia

1. O6meH BemiecTB, WKW METa00IM3M. ACCUMUIIAIINS (TUTACTUYECKUH OOMEH) M JTUCCUMMIISIINS
(3HepreTndyeckuii OOMEH) — JBE CTOPOHBI €IWHOTO Ipolecca Meradonu3ma. Poilb 3aKOHOB
COXpAaHEHHs BEIIECTB M HHEPrud B MOHMMAaHUU MeTabonu3ma. Tumbl OOMEHa BEIIECTB:
aBTOTpOGHBIN U TeTepoTpodHEIA. Pob (hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAILICHHH YHEPTUH B
KJIETKE.

®orocunTe3. CBetoBass W TemHOBas (a3pl ¢orocuHTe3a. Peakmum QoTocuHTE3A.
D¢ddexTuBHOCTh hoTOCHUHTE3a. 3HaUeHUE (HOTOCHHTE3A [l KU3HU Ha 3emiie. BnusiHue yciaoBuii
cpenbl Ha (POTOCHHTE3 U CITOCOOBI MOBBIIICHUS €T0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHN

XeMocHHTe3. XEMOCHHTE3UPYIOIIMe OakTepuH. 3HaYeHHE XEMOCHUHTEe3a ISl KU3HU Ha
3emsie. DHepreTuyeckuii oOMEH B KieTke. PacmiensieHue BEIIECTB, BBIJIEICHUE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl 3Heprerudeckoro ooMena. ['nukonus. bpoxenue u
€ro BUJbIL.

Kucnopoanoe okuciaenue, Ui KJIeTouHoe Abixanue. OKuciauTenbHoe GochopuInpoBaHue.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peakiun matpuuHoro cuHte3a. I'enetnueckas wuHpopmanus u JHK. Peamuszarus
reHeTHu4YecKkol mHpopMaluu B KieTke. ['eHeTnyeckuili kog U ero cpoicTBa. TpaHckpumnuus —
matpuunblii cuate3 PHK. Tpancnsiuus — O6uocunres Oenka. Dtansl TpaHcasuuu. KongupoBanue
aMUHOKHCIIOT. Posib prbocoM B GrocuHTE3€e OelKa.

Bcero o reme:

OK 01
OK 02

Tema 1.4.
Jlenenne KjIeTKN

ConepxaHue y4e0HOTo MaTepuaJia

1. Krnerounslii UWKI, WIM >KU3HEHHBIA LWKI KkieTku. MHTepdaza u wmutos. Ilpomecchr,
nporekaromue B uHTepdase. Permkanus — peakuus MatpuuHoro cunresa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HabOp — KapuOTHUIl. JMMIOMIHBIA U TalUIOWIHBIA XPOMOCOMHBIE
Habopbl. XpoMmatuabl. [{uTomorndeckue OCHOBBI Pa3MHOKEHUSI M MHAWBUAYATLHOTO Pa3BUTHS
OpPraHu3MOB.

OK 01
OK 02
OK 04




Jenenne xnerkm — muro3. Craguu Mutosa. Ilpoueccel, mpoucxoasiue Ha pasHbIX
CTaUsIX MUTO3a. BroOrnYeckuii CMBICII MUTO3A.
[TporpamMmmupyemas rubens Ki1eTkn — anonTo3. TecroBoe 3amanue No |

Bcero no teme: 2
Paznea 2. 4
Opranusm.
Pa3muoxkeHnue u
HHIMBHUAYaJIbHOE
pa3BuUTHE
OpPraHu3MoB
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia OK 01
DopMbI 1. ®opmbl pa3MHOKEHUSI OPTaHU3MOB: OECIOJoe U MoJoBOoe. Buabl 0ecroyioro pa3MHOXKEHHUS: 2 OK 02
Pa3MHOKEHUs JIeTICHHE HAaJBOE, MOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTHBHOE
OpPraHu3MoB pasMHOXeHue. VICKycCTBEHHOE KIOHMpPOBAaHHE OPraHU3MOB, €ro 3HAa4eHHE [JIsl CENEKIIHU.
[TonoBoe pa3MHOXeHHE, €ro OTauuus oT Oecmoiyoro. Meio3. Cragum Mmeiiosa. Ilpomecchr,
MpoucXosie Ha craausx wMeiio3a. I[loBemenue xpomocom B Meioze. Kpoccunrosep.
buonornueckuii CMbICI U 3HaYEHUE MEH03a.
["amerorenes — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10710BBIE JKemne3bl:
CEeMEHHUKHU U ssmyHuKH. OOpa3oBaHUE M Pa3BUTHE IMOJOBBIX KJIETOK — TraMmeT (CIepMaTo30m/,
AlLeKIeTka) — chepMatoreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHHUs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.
Bcero no reme: 2
Tema 2.2. Coaepxanue y4eOHOro MaTepuaa OK 01
IOMOpuoHanbHOoe | 1. UHnuBuayansHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE (IMOpPHOTEHE3). DTaIlbl 2 OK 02
u SMOPHOHAIBHOTO Pa3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, racTPYIIsILKs, OPraHOreHes. OK 04
nocrdmOpuonanb | [loctomOproHanbHOEe pa3zBuTHe. THIBI MMOCTIMOPHOHAIBHOTO pAa3BHTHS: MPSIMOE, HEMpsIMoe
HOe pa3BUTHE (MmunHOYHOE). BinsHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DaKTOpBI, CIOCOOHBIE BBI3BIBATH
OPraHu3MOB BpOXKJIEHHBIE YpoACTBa. PocT m pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE
CeMEeHH, cTauu pa3Butus. TecroBoe 3amanue Ne 2
Bcero no teme: 2
Paznean 3. 8




OcHOBBI
reHeTUKHU U

CeJICKIMHU
Tema 3.1. Coaep:xkaHue y4eOHOIro MaTepuaJia OK 01
OcHOBHBIE 1. HpeI[MeT 1 3a71a4U I'€HETUKMU. I/ICTOpI/ISI Pa3BUTHA T'CHCTHUKMU. Poins nuronornu u 3M6pI/IOJIOFI/II/I B OK 02
NOHATHSHA CTaHOBJICHUM TEHETHKH. Bkmaj poccHiCKHMX U 3apyOexHbIX YYEHBIX B pPA3BUTUE T'€HETHKH. OK 04
TeHeTUKH. Metoabl TeHeTUKH (TMOPUAOIIOTUYECKUN, NUTOTCHETUYECKUN, MOJICKYJISIPHO-TEHETHUECKUH).
OcHoBHBIE OcCHOBHbBIE TCHETHYECKHE MOHATHs. ['eHeTHdeckas CHMBOJMKA, HCIOJIb3yeMas B CXeMax
3aKOHOMEPHOCTH | CKpelMBaHUil. 3aKOHOMEPHOCTH HAacJIeZJOBaHUs IPU3HAKOB, ycTaHoBJeHHble [. MeHaenem.
HACJIEACTBEHHOCT | MoHOTHOpUAHOE CKpellMBaHue. 3aKOH eInHo00pa3usi rubpuaoB nepBoro nokojeHus. Ilpasuio
7| JOMUHUPOBaHUS. 3aKOH pacllelyIeHHs Tpu3HaKoB. [ unore3a yuctorsl ramert. [lonHoe u HenonHoe

JOMUHMpOBaHue. [Iurnbpuanoe ckpemuBaHie. 3aKOH HE3aBUCUMOI'O HACJEI0BAHUS IPU3HAKOB.

[{uToreHeTHYeCKne OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEEe CKpPEIIMBAaHUE.

Vcnonb30BaHue aHATTM3UPYIOILETr0 CKPEIUBaHMsI U1 OllpeesieH s reHotuna ocoou. CrenyieHHoe

HacienoBaHue mpu3HakoB. Pabora T. Moprana mno CIEIUICHHOMY HAacleOBaHUIO TEHOB.

Hapymenue cuermieHns Te€HOB B pe3yibTaTe KpPOCCHHIoBepa. XpOMOCOMHas TEOpHUs

HAaCJIEACTBEHHOCTH. ['eHeTnueckue KapTel. ['eHeTnka mosna. XpoMOCOMHOE OIPENEIICHUE I10JIa.

AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. l'OMOrameTHsle M TI€T€pOraMETHBIE OPraHU3MBI.

HacnegoBanue npu3HaKkoB, CHEIIEHHBIX C ITOJIOM.

2 cemecTp

2. [Ipenmer u 3a1auu reHeTuku. Mcropus pazsutus reHeTuku. Ponb nuronoruu u sMOpHOIOTUN OK 01

B CTaHOBJICHUM FeHETUKHU. Bkinag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE T€HETHUKH. OK 02

MeTto1pl reHeTUKH (THOPUA0IOTMUYECKUM, TUTOT€HETUUECKUH, MOJIEKYIIPHO-T€HETUUECKUI ). OK 04

OCHOBHBIE T€HETUYECKHE NTOHATHUS. [ €eHETHUEeCKas CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMax
CKpEIMBAHUNA. 3aKOHOMEPHOCTH HacJel0BaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I. MeHnenem.
MoHorubpuanoe ckpenuBaiye. 3akoH eJMHO00pa3us ruOpuI0B nepeoro nokonaeHus. I[pasuio
JOMHUHHPOBaHUS. 3aKOH paclllelUIeHHs] TPU3HAKoB. [ nnores3a unctorsl ramet. [lonHoe u
HETOJHOE TOMUHUpPOBaHue. J(urubpuaHoe ckpemmurBanue. 3aKOH HE3aBUCUMOTO HACIIEI0BAHMS
pu3HaKkoB. LluToreneTnyeckue OCHOBBI AUTUOPUTHOTO CKPEUIMBaHUS. AHATU3UPYIOLIEe
cKpemrBanue. Mcnonap3oBaHue aHaIM3UPYIOLIETO CKPEIIMBAHMS ISl ONIPENIEIEHNs TEHOTUIIA
ocobu. CuernyieHHOe HaciieoBaHue npu3HakoB. Pabora T. Moprana no cuernjieHHOMy
HacJIeJ0OBaHMIO TeHoB. Hapyienue cuenneHus reHoB B pe3ysbTaTe KpOCCUHIOBEpa.
XpOMOCOMHasi TEOpUS HACIIEICTBEHHOCTH. | eHeTnueckue KapThl. I eHeTrka noja. XpoMOCOMHOE




OIMPCACIICHUC T10J1a. AYTOCOMI:I U MOJIOBBIC XPOMOCOMBI. I'omorameTHbIC U reTeporaMCTHLIC
OpraHnU3MEI. HaCJ'Ie,Z[OBaHI/Ie ITPU3HAKOB, CHCIIJICHHBIX C IIOJIOM.

Bcero no reme: 4
Tema 3.2. Coaep:xaHue y4eOHOro MaTepuaja OK 01
OcCHOBHBIE 1. U3MenunBOCTh. BUAbl M3MEHUMBOCTH: HEHACIIEACTBEHHASA U HAcIeACTBEHHad. Poib Cpensl B 2 OK 02
3aKOHOMEPHOCTH | HEHACJIEJICTBEHHOM M3MEHUMBOCTH. XapaKTepUCTUKa MOJAU(PUKALMOHHOW HW3MEHYMBOCTH. OK 04
H3MEHYHMBOCTH BapuannoHHBIN pan M BapualuMoHHas kpusas. Hopma peakunu npusHaka. KonnyecTBeHHBIE U
KayeCTBEHHbIE NMPU3HAKU M UX HOopMa peakuuu. CBoiicTBa MOAM(PUKALMOHHON HM3MEHYHMBOCTH.
HacnencrBennas, M reHOTUIIMYECKas, H3MCHYNBOCTh. KoMOMHATHBHAS U3MEHYMBOCTL. Meiio3
U TI0JIOBOM Ipolecc — OCHOBAa KOMOMHATUBHON M3MEHUYMBOCTU. MyTallMOHHAs U3MEHUUBOCTb.
Knaccudukanus Myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa W MPUYMHBI MYTAIHUH.
MyrtareHHble (axkTopbl. 3aKOH TOMOJIOTUYECKHUX PsJI0OB B HacleACTBEHHOW Hu3MeHunBocTH H.
N. BasuiioBa. BHesnepHas HacIeICTBEHHOCTh U H3MEHYUBOCTb.
[TpuHIMOBL 310pOBOrO 00pa3a JKU3HU, JUATHOCTHKH, NPOPUIAKTUKY U JICYEHUS T€HETUYECKHX
Oone3nell. MeIUKO-TeHETHYECKOEe KOHCYJIbTHPOBAaHWE. 3HAUC€HHE MEIUIIMHCKON TEHETHKH B
IPEJOTBPALLICHUU U JICYEHUHU IeHETHYECKUX 3a00JIeBaHMI YETI0BEKa.
Bcero no reme: 2
Tema 3.3. Coaep:xanue yueOHOIro Marepuasa OK 01
Cenexnus 1. Cenexuus Kak HayKa M IIpOLECC. 3apOKJIEHUE CEIEKUMHM M JoMmecTukanus. Yuenue H. 2 OK 02
OPraHu3MOB. W. BaBuioBa 0 IEHTpax HPOUCXOXKJIEHUS M MHOTrooOpasusi KyJabTypHBIX pacTeHHil. LleHTpsl OK 04
OcHoBBI IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, mopoJa, mraMM. COBpEMEHHBIE METO/IBI CENEKIUH.
OMOTEXHOJIOTHH MaccoBbli 1 MHIUBUTyalIbHBIM OTOOPHI B CENIEKIIMU PACTEHU U )KMBOTHBIX. bin3kopoacTBeHHOE
CKpeuBaHue — WHOpuAMHT. Yucras nunusa. CKpeuiuBaHUe YUCTBIX JMHUHN. ['ereposuc, uiam
rubpuaHas cuia. HepoactBeHHoe ckpemBanue — ayrOpuaunr. OtaanénHas rudpuauzanus u
e€ ycnexu. VMICKyCCTBEHHBIM MyTareHe3 M IIOJYy4YEHHME IOJIUIIIIOUIOB. JIOCTHIKEHHUs CEJIEKIUU
pacTeHM, JXUBOTHBIX 1 MUKPOOPTraHNW3MOB. BMOTEXHOIOTM KaK OTpacib MPOU3BOACTBA. | eHHas
uHxeHepus. TectoBoe 3aganue Ne 3
Bcero no reme: 2
Paznea 4. 6
JBOJIIOLIMOHHOE
Y4YeHHe
Tema 4.1. Coaep:xaHue y4eOHOro MaTepuaJia




Teopus
IBOJIIOLUH

1. Ilpeanocbulk BOZHUKHOBEHHUS 3BOJIOLMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosioruu. BnusHuEe »HBOJIOIMOHHON TEOPHMM HA pa3BUTHE OWOJOTMM M JAPYIMX HAayk.
CunerenbctBa 3Boaouuu. [lageoHTomOornyeckue: IMocCiIe0BaTEIbHOCTh MOSABJICHUS BHJIOB B
[IAJICOHTOJIOTUYECKOM JleTonucH, mnepexoaHsle (opMmel. buoreorpaduueckue: cXxoacTtBo Hu
pasnmuune ¢dayH U ¢GIOp MATEPUKOB M OCTPOBOB. DMOPHOJOTMUYECKHE: CXOACTBA WU Pa3IHUUs
SMOPHOHOB pa3HbIX BHJOB II03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTHYHBIC, PYAMMEHTApHBIC OpPTraHbl, aTaBU3MbL. MOJIEKYISPHO-OMOXUMHUECKUE: CXO/ICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTell y BCEX OpPraHHU3MOB.
OpomonmonHas Teopust Y. JlapBuna. IIpennocsliku BO3HUKHOBEHMS JapBHHM3MA. [[BUOKyliue
CHJIBI HBOJIIOLIMM BUJIOB 10 J[apBHHY (M30BITOYHOE pa3MHOKEHHE IIPU OTPAaHUUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas 3MEHIHBOCTh, 00pb0a 3a CYIIECTBOBAHKE, ECTECTBECHHBIN 0TOOD).

JBwxyue cuwibl (¢GakTopbl) 3BOJIOUMU BHJIOB B IHpupoAe. MyTalMOHHBIM mpolecc Hu
KOMOWHATHBHAS U3MEHUYMBOCTD. [lomy IsiOHHbIE BOTHBI U Apeiid reHoB. M3omsamus 1 Murpanusi.
EcrecTBeHHbI 0TO0p — Hanpapisitoluid ¢pakTop 3BoJ0LUN. POPMBI €CTECTBEHHOI0 0TOOpA.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 4.2.
Muxpo3Boaonus

Coaep:xxanue yueOHOro MaTepuaJia

1. Muxkpospomonus. Cunrernuyeckass Teopus 3pomtonuu (CTO) m e€ OCHOBHbBIE MOJOKEHHUS.
[TonmynsAnus Kak eAMHUIA BUAA U 3BOIIONMU. [IpHCIIOCOOIEHHOCTh OPraHM3MOB KaK pe3yJbTar
sBosonu. [Ipumeps! npucnocoOienuil y opranuzMoB. ApoMopdo3bl U uauMoaaantauuu. Bua n
BunooOpa3oBanue. Kpurepun Buzma. OcHoBHblE (hOpMBI BHA000pa3oBaHMs: Teorpaduyeckoe,
9KOJIOTHYECKOE.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 4.3.
MaxkpodBoonus

ConepxaHue y4eGHOro MaTepuaJjia

1. MakposBomonust. Dopmbl 3BOJIOLUUHU: (QUIIETHYECKas,, IUBEpPreHTHasl, KOHBEpreHTHas,
napamnensHas. HeoOpatumocts 3Bosmonuu. IIpoucxokiaeHne OT HeCHelHaTu3HMpOBAHHBIX
npenkos. ITporpeccupyromas cnennanusanus. AnantusHas paauanus. TectoBoe 3aganue Ne 4

Bcero o reme:

[\8}

OK 02
OK 04

Pazpgen 5.
HUcropus
pa3BI/ITI/Iﬂ ZKNU3HHN
Ha 3emre

=

Copep:kanue y4eOHOTr0o MaTepuaJa




Tema 5.1.
Paziuunbie
B3LJIAAbI HA
NMPOMCXOKIeHHE
JKH3HHU Ha 3emuie

1. JonayuHsble peACTaBICHUS O 3apOKACHUH KU3HU. HaydHble runoTe3bl BOSHUKHOBEHHUS KU3HU
Ha 3emiie: abuoreHes3 v maHcrnepMusi. XuMudeckas 3BOIOIHs. AOMOTeHHBII CHHTE3 OpraHM4eCcKUX
BEILIECTB M3 HEOPraHWYECKUX. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON HBOJIIOIUU.
HauanpHabie aTansr Ononorundeckoi 3Booruu. ['unoreza PHK-mupa. opmupoBanne MeOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MpPOTOKJIETKH. [lepBbie kieTku u ux sBomonus. dopmupoBanue
OCHOBHBIX T'PYIII dKUBBIX OPIraHU3MOB.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 5.2.
Pa3Butne
OPraHUuYecKoro
MHUpa

Conep:kaHue y4eOHOTr0 MaTepuaa

1. Pa3Burue xu3Hu Ha 3emiie MO 3paM M IepuoaaM. ApXxeickas W HPOTEpO30iCKas 3PHI.
[Taneosoiickas 3pa u e€ mepuoIbl: KeMOPUUCKHI, OPJAOBUKCKHUM, CHIIYpPUNUCKHIA, TEBOHCKUH,
KaMEHHOYTOJIBHBIH, TepMCKUI. Me3030lcKas 3pa U €€ IepHObl: TPUACOBBIN, FOPCKHUM, MEIOBOM.
KaitHo3oiickas »pa u €€ mepuoAbl: NaAJICOT€HOBBIM, HEOICHOBBIA, AHTPOINOT€HOBBIN.
XapakTepucTUKa KiIMMaTa M TeoJIOTMYecKux mpoueccoB. OCHOBHBIE ATambl 3BOJIIOLUU
PaCTUTENBHOTO U KUBOTHOTO MHUpa. ApoMoph03bl y pacTeHHi 1 KUBOTHBIX. [losiBIeHue, pacuser
U BbIMHUpAHUE TPYINI >XKUBbIX OpraHu3MoB. CHUCTEMa OpPraHMYECKOro MHpa Kak OTpaKeHHE
3BOMIOUMUA. OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

Bcero o reme:

OK 02
OK 04

Tema 5.3.
YenoBex

Coaep:xanue yueOHOro MaTepHuaJia

1. DBomonus yenoBeka. AHTPOIIONIOTHS Kak HayKa. Pa3BuTHe npeacraBieHuil 0 NPOUCXOKICHUH
yenoBeka. MeToJibl M3ydeHus: aHTpororene3a. CXoAcTBa M pa3jivuus YeIOBEKAa M >KUBOTHBIX.
CuctemaTnueckoe TOJOXKEHUE 4YenoBeka. J[Bumkymume cuibl (pakTopbl) aHTPOIOreHesa.
HacnencrtBeHHass WM3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOlIecTBEeHHBbIH 00pa3 JKU3HHU,
U3rOTOBJIIEHUE OPYAUN TPyZAa, MBIIIJIEHUE, peub. OCHOBHBIE CTaJUU M BETBU IBOJIIOIUM YEJIOBEKA!
aBcTpasionuTeku, YenoBek ymenbid, YenoBek MNpsMoXoadmuii, YenoBeK HeaHIepTaIbCKUM,
YenoBek pa3ymHblif. Haxoiku MCKONMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUS, 00JIaCTh
pacrpocTpaHeHHs, O00bEM TOJIOBHOTO MoO3ra, 00pa3 JKu3HH, opyaus. UYeroBedyeckue pachl.
OcHoBHble ~ OonbllMe  pachl:  eBponeoujHas  (eBpas3uiickas),  HErpo-aBCTpaJOuIHAas
(9KBaTOpUaNIbHAs), MOHTOJIOMJHAs (Aa3MaTCKO-aMepUKaHCKast). YepThl MPUCTIOCOOIIEHHOCTH
Mpe/ICTaBUTENEeH YeIOBEYECKMX pac K YCIOBUSAM CYyIIEeCTBOBaHUSA. ENMHCTBO ueloBeYeCKuX pac.
Kputnka connanpHoro napsuHu3Ma u pacuszma. TectoBoe 3aganue Ne 5

Bcero o reme:

[\S}

OK 01
OK 02
OK 04

Pazpea 6.




OcHOBBI
IKOJIOTUH

Tema 6.1.
OcHoOBBI
IKOJIOTHH

Coaep:xanue yueOHOro MaTepuaJia

1. Oxosorus Kak Hayka. 3ala4yd U pa3felibl SKOJOTUU. MeToabl 3KOJOTMYECKUX UCCIIEIOBaHUM.
DKOJOTUYEeCKOe MUPOBO33PEHHIE COBPEMEHHOTO ueoBeka. Cpelibl 00MTaHusl OpraHU3MOB: BOJHAS,
Ha3eMHO-BO3/lyIlIHasl,  IOYBEHHAas, BHYTPUOPraHU3MEHHas.  ODKOJOrMYeckHe  (akTOpbl.
Knaccudukanuss sKomorudeckux (GaxTopoB: aOMOTHUECKUE, OMOTHYECKHE W aHTPOIOTCHHBIC.
JlelicTBUE 3KOJIOrMUECKUX (PAKTOPOB Ha OpraHu3Mbl. AOnoTH4eckue (pakTopel: CBET, TEMIIEpATypa,
BIAXHOCTh. Doromepuonusm. [lpucnocobieHuss OpraHU3MOB K JICHCTBUIO aOMOTHUYECKUX
¢dakTopoB.  buonornuyeckue putmbl.  buotnueckue  daxktopsl. Buasl  OGuormueckux
B3aMMOJICHCTBHIA: KOHKYpPEHIIHsI, XHUIIHUYECTBO, cuMOM03 u ero ¢opmbl. [lapazutusm,
KooIlepauusi, MyTyajJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaxXJEOHWYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HaueHue OMOTMYECKMX B3aUMOJICHCTBUM JUIsl CYIIECTBOBAHMSI OPIaHHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

Bcero o reme:

OK 01
OK 02
OK 07

Tema 6.2.
Coo0mecTBa u
JKO0JIOTHYECKHE
CHCTEMbI

Coaep:xxanue yueOHOro MaTepuaJia

1. CoolrmiecTBO Oprann3MoB — Ouo1eH03. CTPYKTYphI OMOIIEH03a: BUI0BAs, IPOCTPAHCTBEHHAS,
Tpouueckas (muiienas). Bunbl-nomuHanTel. CBsi3u B OHOIEHO3€. DKOJOTUYECKHE CHCTEMBI
(oxocuctemsl). Ilonstue 00 skocucreMe M OuoreoneHosze. DOYHKIIMOHAIbHBIE KOMITOHEHTHI
HKOCUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTBI, peAylleHThl. KpyroBopoT BeliecTB U MOTOK YHEPTUH B
skocucteMe. Tpoduueckue (MUIIEBBIE) YPOBHU dKocucTeMbl. [IuimeBsie nenu u cetu. OCHOBHBIE
MOKa3aTeaN SKOCHCTEMBbI: Ouomacca, NPOAYKIMA. OJKOJIOTMYeCKHe MHUPaMUIbL: MPOIYKIINH,
YHCJICHHOCTH, Omomacchl. CBOWCTBA IKOCHUCTEM: YCTOWYMBOCTH, CAMOPETYISALHUS, Pa3BUTHE.
Cykueccus. [IpupogHble 3KocHCTEMBl. DKOCHUCTEMBI 03€p M peK. DKOCHCTEMa XBONHOIO WM
[IMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe n X031HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U ypboskocucTeM. buopaznoobpazue
Kak (akTop ycTOMUMBOCTH 3KocucTeM. CoxpaHeHrne OMOJIOrHYECKOro pa3HooOpasus Ha 3emIle.

OK 01
OK 02
OK 07

2. Yuenne B.1. Bepnanckoro o 6uocdepe. I'panuibl, coctaB u cTpykrypa Ouocdepsl. JKusoe
Bel1ecTBO 1 ero pyHKuuu. OcobeHHocTH OMochepr! Kak r100anbHOM 3KocucTeMsl. JIluHaMudyeckoe
paBHOBecHe H oOpaTHas CBs3b B Onocdepe. KpyroBopoTsl BemecTB 1 OMOTC€OXUMUIECKHE ITUKITBI
3JIEMEHTOB (YIJIepoa, a30Ta). 30HaIbHOCTh Orocdepsl. OcHOBHbBIE OMOMBI CylH. BoHbie OHOMBI.
UYenoseuectBo B Ouocdepe 3emum. AHTPONOTEHHBbIE W3MeHeHUs B Owochepe. ['nmodanbHbIe
sKosioruueckue mpobsemsl. CocyliecTBOBaHHWE MpHpoAbl M 4yenoBeuecTBa. CoxpaHeHue

OK 01
OK 02
OK 04
OK 07




Oropa3zHoo0pa3msi Kak OCHOBa YCTOWYMBOCTH Omochepsl. OCHOBA PAIMOHAIBHOTO YIIPABICHUS
MPUPOJHBIMU peCcypcaMl M MX HUCIHOJb30BaHUE. JIOCTHKCHHMS OHOJIOTHH M OXpaHa IMPUPOJIBL.
TecroBoe 3amanue Ne 6

Bcero no teme: 2
IIpome:xyTouHas au(pdepeHHPOBAHHBIN 3a4ET 1
arrecranus:
augp@. 3auer
Bcero: 39




3 YCJIOBUS PEAJIN3ALIMU PABOYEN ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA

3.1 MarepuajibHO-TeXHHYECKOe o0ecrieueHne

Jlnst peanuzaniii MPOrpaMMbl TIPEAMETa MPETyCMOTPEHBI CIIECAYIONIUE CIEIHUaTbHbBIE
MIOMEIICHUS: KaOMHET OHOJIOTHH.

VYyeOHas ayauTopusi Uil MPOBEJACHUS 3aHATHH JIGKIIMOHHOTO THIIA, MPAKTHYECKUX
3aHSITHIA, TPYITIOBBIX U MHANBUIYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOTHON
arrecranuuu - Kabuaer 6uoioruu

- Kommiekt yueOHO# Mebenu Ha 28 mocaouHbIX MECT, pabouee MECTO MperoaaBaTess ¢
IIK ¢ Beixomom B Internet, jgocka, MEepeHOCHOE MYJIBTHMEAHHHOE 00OpYyIOBaHHE: HOYTOVK,
BUJCONPOCKTOP, AKpPAaH HACTEHHBIH;  HAIJIAJHBIC ITOCOOMS, JJIEKTPOHHBIE BECHl (2 mIT.),
HU3MEPUTEIIb TeMIIEPaTypbl, HOHOMETP, KOMIUIEKT Ja0OPaTOPHBIX PaCTBOPOB KUCIOT ,KOMIUICKT
nabopaTopHO - XxuMHueckux peakTuBoB "[luenka-H", kOMIUIEKT 1a00OpaTOPHO - XUMHUYECKUX
peaktuBoB "[Tyenka-P", rect kommiekt "Metamibl", YpoBHemep Y CII-2-50, cymunbHbli mKkad,
HAa0Op CHUT, KOMIUIEKT Y4€OHO-METOAMYECKON MOKyMEeHTaluu. JIMIeH3MOHHOe MpOrpaMMHOE
obecneuenue: 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 UudopmanuonHoe odecrniedyeHue

[TepeueHb OCHOBHOM M JONOIHUTENBHOM JTUTEPATYPHI, SIEKTPOHHBIX PECYPCOB:
OcHoBHas nuTeparypa:

1. buonorus. 11-it kmacc. bazoBbeiit ypoBenb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uos [u ap.] ; nox pen. B. B. [laceunuka. — 6-e uzn., crep. — Mocksa :
[Tpocsemienue, 2024. — 272 c. : un. — (JIunusg xuznn). — ISBN 978-5-09-112165-0. - Texker :
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/2157271

2. buonorwus. 10 knacc. ba3oBblil ypoBens : yueOnuk / B. B. ITaceunuk, A. A. KameHnckui,
A. M. Pybuos [u np]. ; mox pea. B. B. Ilaceunuka. - 6-e usa., crepeorun. - Mocksa :
[Tpoceemenne, 2024. - 224 c. - (Jlunus xwuzam). - ISBN 978-5-09-112164-3. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/read?id=453926

3. Aradonosa, Nuua bopucoBHa. buonorus : 0a30BbIii ypOBEHb : YUEOHMK JJIs
00pa30BaTeNbHbIX OpraHU3allui, pealu3yoIuXx o00pa3oBaTelbHbIE IPOTPAMMBI CPEAHETO
npodeccuonansHoro oopazosanus / M. b. Aradonona, A. A. Kamenckuii, B. 1. CuBormnasos. -
MockBa : [IlpocBemenue, 2024. - 272 c¢. : puc. - (Yueonuxk CIIO). - URL:
https://znanium.ru/read?1d=447145. - 3aru. ¢ Tutyn. skpana. - ISBN 978-5-09-113524-4

JlonoJHUTeNbHAS IUTepaTypa:

1. Aradonosa, 1. b. buonorus. IIpaktukym D®VII mis CIIO. ba3ossiii yposens / U. b.
Aradonosa, B. 1. CuBorna3zos. - Mocksa : [Ipocemienue, 2024. - 99 c. - ISBN 978-5-09-118065-
7. - Tekcr : anexktponsslid. - URL: https://znanium.ru/catalog/product/2170697

2. buonorus. ba3oBelii u yriy0aennsiii ypoBau: 10—11 kiacchl : yueOHUK IS CPETHETO
obmero oopazosanus / B. H. Sperun [u ap.] ; mox obmeit pegakuuein B. H. Speiruna. — 2-¢

u3a., mnepepad. u gon. — MockBa : MzmarensctBo HOpaiir, 2025. — 380 c. —
(ObmeobpazoBatenbabiii MUKI). — ISBN 978-5-534-16228-8. — TekcT : 3MeKTpOHHBIA //
ObpazoBarenbHas 1atdpopma HOpaiir [caiit]. — URL:  https://urait.ru/viewer/biologiya-

bazovyy-i-uglublennyy-urovni-10-11-klassy-568399#page/1

DNIeKTpOHHbIE OMOINOTEUHBIE CHCTEMBI U 0a3bl JTaHHBIX:
Poccuiickue pecypcsbl:
1. Dnexrponnast oubnmoreka MPHUTY: http://elib.istu.edu/


https://znanium.ru/catalog/product/2157271
https://znanium.ru/read?id=453926
https://znanium.ru/catalog/product/2170697

. O6pa3zoBarenpHas maathopma «HOpaiit» https://urait.ru/
. DNeKTpoHHO-0MOIMOoTeYHas cucteMa «Znaniumy: http://znanium.ru/
. DnekTpoHHO-O0ubanoTeunas cucreMa «PROFo0OpazoBanue»: http://profspo.ru/
. OnexrponHo-6nbanoTeynas cucrema IPRSMART: http://www.iprbookshop.ru/
. DnekTpoHHas oubnmoreka ['pebernnukos: http://grebennikon.ru/
. DnextpoHHas oubnmoreka «[ opHoe obpazoBanuex: http://library.gorobr.ru/
. DnektponHas oubmmoreka MHI] CO PAH : http://csl.isc.irk.ru/
. CereBas anektponHas 6ubmmoreka (COb) : http://e.lanbook.com/
10. Cuctema nHTEpakTUBHBIX yueOHUKOB «Book On Limey : https://bookonlime.ru/
11. DnexTponHo-O6ubMMOTEUHas cuctema "M3narensctBo Jlanp" : http://e.lanbook.com/
12. Hayunas AIIEKTPOHHAS OoubIMoTeKa eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles_open.asp
13. Hayunas AJICKTPOHHAS OoubmoTeKa eLIBRARY.RU (HOb):
https://elibrary.ru/defaultx.asp
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JlokajbHbIe 6a3bl JaHHBIX
(Oocmyn moabKo U3 YUmanbHbiX 34108 OUOIUOMeEKU)

14. YnaneHHbli AIIeKTpOHHBINH unTaNbHBIA 3an [lpe3uaentckoit Oubmmorexku um. b.H.
Enbiuna https://www.prlib.ru/

15. BupryaneHblii untansHblid 3a1 Poccuiickoil rocynapcrBenHoit 6uonuorexu (PI'B) :
https://www.rsl.ru/

16. DnexTpoHHas cucTeMa HOPMaTUBHO-TEXHUUECKOH ToKyMeHTauuu «Texakcnepr»

17. CupaBounas npaBoBas cucrema "Koncynbrant [Lmroc"



4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O ITPEJIMETA

KOHTpOJ'IB U OLCHKa pPE3YIbTAaTOB OCBOCHHA NpPEAMETA MPEAYCMATpHUBACT CICAYIOLINEC
KOHTPOJIbHO-OLICHOYHBIC CPCACTBA:

Konanl KoHTpPO/IbHO-01IEHOYHBIE CPpeACTBA

KOMIIETEHINH
OK 01 TecrtoBoe 3amanne mrst nud. 3agera Nel, TectoBoe 3amanue misa qud. 3agera No2,

TecToBOE 3aaanue s aud. 3adera N3, TectoBoe 3aganue 1ist aud. 3auera Ned,
TEeCTOBOE 3amaHue s aud. 3auera NoS5, TecToBoe 3amanne st aud. 3adera Neb
OK 02 TecrtoBoe 3amanne st nud. 3agera Nel, TectoBoe 3amanue ais qud. 3agera No2,
TecToBOE 3aanue s aud. 3ayera N3, TecroBoe 3aganue st qud. 3auera Ned,
TEeCTOBOE 3amaHue s aud. 3adera NoS5, TecToBoe 3amanne st aud. 3adera Neb
OK 04 TecroBoe 3amanue amst qud. 3auera Nel, rectoBoe 3aganue st aud. 3auera No2,
TecToBoe 3aaanue s aud. 3auera Ne3, rectoBoe 3aaanue s aud. 3adera Ned,
TecToBoe 3aaaHue s aud. 3auera Ne5, rectoBoe 3amanue st aud. 3auera Neb
OK 07 TectoBoe 3ananue st qud. 3auera Neb




