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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMbBI YYEBHOI'O

INPEJIMETA
«buojsornsa»

1.1 MecTo npeamera B CTPYKTYpe IPOrpPaMMbl OATOTOBKH CHEIHAJIUCTOB CPeIHEero 3BeHa
VYuebublii npeamer «buonorus» OTHOCHUTCS K TpeaMeTHoW obmactu «EcrecTBeHHbIE
HayKu» U 0oO0lIe00pa30BaTeIbHOMY IIUKIY MPOTrpPaMMbl MOJATOTOBKH CHEIHAIMCTOB CPEIHEro

3BCHA.

1.2 TpeGoBaHus K pe3yJibTaTaM OCBOCHHSA

Pe?)y.]'H:TaTOM OCBOCHHUA TIPCAMCETA

«buonorusa»

c(hOpMUPOBAHHOCTH CIAEAYIOMIMX OOINX KOMITETECHITUN:

ABJIAACTCA  OIPCACIT €HHBIN  JTall

Koa v HaumMeHoBaHue
GopMupyembIx
KOMIIeTeHI M

IInanupyemMsble pe3yJbTaThbl OCBOCHHS NpeaMeTa

Oonmue

IIpeamerHbIe

OK O0l.
Croco0bI
3ama4y
npodecCHOHAIbHON
ACATCIIbHOCTU
PUMEHHUTEITHHO K
Ppa3InYHbIM
KOHTEKCTaM

Bri6upats
pelenus

JI.1 - oco3nanue OOydYarOIIMMUCS
POCCHUICKON IPAKJaHCKOU
UJCHTUYHOCTH;
J.2 -
CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH u
CaMOOIIPEIEICHHIO;

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

J1.4 - LIE€JICHANPABICHHOE
pa3BUTHE BHYTPEHHEH MO3ULIUU
JUYHOCTH HA OCHOBE JIyXOBHO-
HPAaBCTBEHHBIX HEeHHOCTEN
HapoaoB Poccuiickoin denepannu,
HUCTOPUYECKHX M HAIMOHAIbHO-
KYJIBTYPHBIX TpaIuLInH,
dbopmupoBaHUE CHCTEMBI
3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO
MHUPOBO33pEHUs, PABOCO3HAHUS,
9KOJIOTUYECKOU KYJIbTYpBHI,
CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HCHHBIE TIAHBI.

M.1 - ocBOCHHBIC 00YUYAIOIITMHUCS
MEXIPEAMETHBIE  TOHATUA U
YHUBEpCAIbHBIC y4eOHbIE
JeCTBUS (perynsiTUBHBIE,
MO3HABATEINbHBIE,
KOMMYHHUKaTUBHBIE);

M.2 - CIOCOOHOCTh ux
WCTIOJIb30BaHUS B

TOTOBHOCTbH K

3.1 - chopMHPOBAaHHOCTH 3HAHUI
0 MecTe M poju OHoloruu B
CUCTEME  HAy4YHOTO  3HAHWS,
(GyHKIIMOHATIBHOW  TPaAaMOTHOCTH
YeloBeKa TUISE pereHus
YKU3HEHHBIX TTPOOJIEM;

vyl - c(OpMHPOBAHHOCTH
YMEHHMsI pacKpbIBaTh COJEp)KaHUE
OCHOBOTIOJIAT AIOIIINX
OMOJIOTUYECKHX  TEPMHHOB H
MOHSITHIA: JXKU3Hb, KIETKA, TKaHb,
opras, OpraHu3M, BU]I,
TOTYJISITIHS, IKOCUCTEMA,
OMOIICHO3, ounocdepa;
MeTabonn3M (0OOMEH BEIIECTB H
MIpEeBpaIlCHHE SHEPTHH),
roMeocTas (camoperymnsius),
OmocuHTEe3 O€nka, CTPYKTypHas
OpraHM3aIis  KUBBIX  CHCTEM,
JTUCKPETHOCTh,  CaMOPETYJISIuS,
CaMOBOCIIPOU3BEICHHE
(penmponyKuush),
HACJICJICTBEHHOCTb,
U3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb,
pa3BUTHE,
OpTraHHU3aIHS;

V.2 - chopMHUPOBAHHOCTH YMEHHS
pacKphIBaTh coJiepiKaHue
OCHOBOTOJIararoux
OMOJOTUYECKHIX
TUIIOTE3:
XPOMOCOMHOM,

poct u
ypOBHEBast

TEOpUL "
KJICTOYHOMH,
MYTallHOHHOM,




MMO3HABATEJIbHOH W COLMAIbLHOMI

MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY

IMJIAaHUPOBAHUTIO )41
OCYIIECTBIICHHUIO yaeOHOMI
ACATCIIbHOCTH, OopraHu3anun
y4eOHOTO  COTpYJHHYECTBA  C

MeAarorn4ecKuMu  paboTHUKAMU
U CBEpPCTHUKAMH, K YYaCTHIO B
MOCTPOECHUU WHIANBUIYAIbHON
00pa3zoBaTenbHON TPACKTOPHH;
M.3 - oBlaJgeHHE HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOECKTHOMN u COLIMAJIBHOU
eITEILHOCTH.

SBOJIIOIIMOHHOM, MPOUCXOXKICHUS
JKU3HU U YETIOBEKA,;

V. 3 - c(hOpMHUPOBAHHOCTH
YMEHHUS pacKpbIBaTh
OCHOBOTOJIararoIue
OMOJIOTHYeCKHe 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,
UCIIONB3YEMBIX B OMOJIOTHH:
HAOIO/IEHUST ¥ OMUCAHUS JKUBBIX
CHCTEM, MPOILIECCOB W SBJICHUM;
OpraHM3allil ¥  TPOBEACHUS
OMOJIOTUYECKOTO  JKCIEPUMEHTA,
BBI/IBH)KEHUS THIIOTE3, BBISIBICHUS
3aBUCHUMOCTHU MEXITY
UCCIIETyeMbIMU BEJIMYUHAMU,
00BsICHEHUS MOJTyYEHHBIX
pe3ynbTaToB U (HOPMYIHPOBAHUS
BBIBOJIOB C  HCIIOJIb30BAHHEM
HAay4YHbIX TIOHATHN, TEOpPUH U
3aKOHOB;

Y. 5 - chopmupoBaHHOCTH
YMEHHUsI BBIJCNSTh CYIIIECTBCHHBIE
OpU3HAKW  BHUPYCOB,  KJIETOK
MPOKAPUOT u 9YKapHOT;
OJITHOKJICTOYHBIX u
MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,
BHJIOB, OHOreoIeH030B u
IKOCHUCTEM; 0COOCHHOCTH
MpOIIECCOB OOMEHA BEIIECTB U
MPEBpAICHHs] YHEPTUH B KIIETKE,
dboToCHHTE3a, IIJIACTUYECKOTO |
SHEPreTUYECKOro oOMeHa,
XEMOCHHTEe3a, MHUTO03a, Melo3a,
OIUIOIOTBOPEHUS, Pa3BUTUSA W
Pa3MHOXKEHHUS, MHAWBHUIYaJIbHOTO
pa3BUTHUSA Oopranms3ma
(oHTOTEHE3A), O60pbOBI 3a
CYIIIECTBOBAHHUE, €CTECTBEHHOTO
otbopa, BH1000pa30BaHMsl,
pUCIOCOOJICHHOCTH OPTraHU3MOB
K cpeae OOWTaHUS, BIMSHUS
KOMIIOHEHTOB IKOCHCTEM,
AQHTPONIOTEHHBIX HM3MEHEHUH B
JDKOCHCTEMaX CBOEM MECTHOCTH,
KpyroBopoTa BEIIECTB u




IpeBpalieHue SHEPrUn B
ouocdepe;

Y. 6 - chopmMupoBaHHOCTH
YMEHHSI TPUMEHATH IOJTYYCHHBIE
3HAHUA TUISE 00BsICHEHUS
OMOJIOTHYECKUX  TPOIECCOB |
SBJICHUH, TUISt MPUHSTHS
MPaKTUYECKUX peLieHuin B
MOBCEIHEBHON KH3HU C IIEJIbIO
o0ecrieyeHus 0e30macHOCTH
CBOETO0 3J0POBbSI U  3J0POBbS
OKPYKaIOLINX JIIOIEH,
cobmoieHnst  310poBoro  obpasa
KU3HHU, HOPM IPaMOTHOTO
MOBEICHUSI B OKpY)KaroUIEen
IPUPOJHOM Cpele; IOHUMAHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHUS
JOCTHKCHUI COBPEMEHHOM
OMOJOTUN U OMOTEXHOJOTUH IS
PaIMOHATILHOTO
MPUPOIONOIB30BAHUS;

V.7 - chopMHUPOBAHHOCTH YMEHHS
pemiatb OMOJIOTUYECKUE 3ajaud,
COCTaBJISITh TeHOTUITUYECKUE
CXEMBI CKPEIIMBAHUS ISl PA3HBIX
TUTIOB HACJEJIO0BaHUS MPU3HAKOB
y OpraHU3MOB, COCTABIIATH CXEMBbI
NepeHoca BEIIeCTB M JHEPTruu B
sKocucTteMax (Uenu  MUTaHus,
MUIIEBHIE CETH);

Y. 8 - chopMupoBaHHOCTH
YMEHHM KPUTHUYECKHU OIEHUBATh
uHpOpMaLIMI0  OHOJIOTUYECKOTO

COJIepKaHus, BKITIOYAFOTIYTO
NICEBAOHAYYHbIC  3HAHHUS U3
pa3IMYHBIX HCTOYHHUKOB
(cpenctBa MacCOBOH
nHpopmanuu, Hay4HO-
MOMYJISIPHBIC MaTepHallbl);
UHTEPIPETHPOBATH STHYECKHE
ACTICKTHI COBPEMEHHBIX
HCCIIEIOBAaHNI B OHOJIOruH,
MEIHIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
IKOJIOTHUECKUE poOIeMBI

COBPEMEHHOCTH, (hOPMHUPOBATH IO
OTHOUIICHUIKO K HUM COGCTBGHHyIO
MTO3HIIHIO;

VY.9 - chopmupoBaHHOCTH YMEHUI
co31aBaTrh cOOCTBEHHEIE
IIMCBbMCHHBIC nu YCTHBIG
COOOIIEeHUS Ha OCHOBE




Ouosornueckoil MH(pOpMaANUU W3

HECKOJIBKUX MCTOYHHUKOB,
rPaMOTHO UCIIOJIb30BaTh

NOHATUIHBIN anmapaTt OMOJIOTHH.

OK 02. Ucnonw3osats | JI.1 - oco3nanue obyvaromumucs | Y. 8 -  chopMHUPOBAHHOCTH
COBpPEMEHHBIC poccuiicKou IPAKIAHCKOW | YMEHUM KPUTHUYECKH OLICHUBATh
cpeacTna MOKCKA, | UIEHTUYHOCTH; uHpopMali0  OMOJIOTUYECKOTO
aHajam3a u|JL2 - TOTOBHOCTb K | colep KaHus, BKJIIOYAIOIIYIO
HMHTEPIIpETAN CaMOpa3BUTHIO, NICEBJAOHAyYHblE  3HAHHUS U3
uHpopManun U | CaMOCTOSITEIbHOCTH U | pa3InYHbIX HMCTOYHHKOB
nH(pOpMaIMOHHBIC CaMOOTIPE/ICIICHUIO; (cpenctBa MaccoBOH
TEXHOJIOTHH g | JIL.3 - Hamuywe MOTHBAnuu K | nHopmanuu, Hay4HO-
BBITIOJTHEHUS 3aja4 | OOy4eHHI0 U JIMYHOCTHOMY | MOMYJISIPHBIE MaTepuabl);
npodeccuoHaIbHON Pa3BUTHIO; MHTEPIPETUPOBATH THUYECKUE
NEeSITEIIbBHOCTH J1.4 - I[EJICHAIIPABJICHHOE | aCTEKThI COBpPEMEHHBIX
pa3BuUTHE BHYTPEHHEH TO3MLUM | UCCIEOBaHU B OMOJIOTHH,

JUYHOCTH Ha OCHOBE JIyXOBHO- | MEAMIIMHE, OMOTEXHOJIOTHH;

HPaBCTBEHHBIX LEHHOCTEH | paccMaTpuBaTh I ENINZIAE

HapoaoB Poccuiickoin denepannu, | 3KOJIOTHYECKUE IPOOJIEMBI

HCTOPUYCCKHUX W HAIOMUOHAJIBHO-

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

MHUPOBO33PEHUS, MPABOCO3HAHUS,
9KOJIOTHYECKOM KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTh METU U
CTPOUTH JKU3HEHHBIE TJIaHBI.

M.1 - ocBOeHHbIE 00Y4AIOIIUMHCS
MEXIpPEAMETHbIE  MOHATUA U
YHHUBEpCaIbHbIE yueOHbIe
neicTBUsS (perysisiTUBHBIE,
MO3HABATEINbHEIE,
KOMMYHHUKaTHBHbIE);

M.2 - CIIOCOOHOCTh ux
UCTIOJIb30BaAHUS B
MMO3HABATEJIbHOH W COLMAIbHOMI
MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO "
OCYIIECTBIICHHUIO y4aeOHOMH
NESTEIIbHOCTH, OpTraHHU3aII
y4eOHOTO  COTpYJHHYECTBA  C
MeAarorn4ecKuMu  paboTHUKAMU
U CBEPCTHUKAaMHU, K Y4YacTHIO B
MOCTPOCHUU WHIAUBUIYAIbHON
00pa30BaTeNbHOI TPACKTOPUH;
M.3 - oBiajgeHue HaBBIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
IIPOCKTHOMN u COLIMAJIBHOU
JIESITEIbHOCTH.

COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

V¥.9 - chopMUPOBAaHHOCTh YMEHUI

C03/1aBaTh COOCTBEHHEIE
MMACHbMEHHBIE u YCTHBIE
COO0O0IIeHHUS Ha OCHOBE
Ouosornueckoil MH(pOpMaANUU W3
HECKOJBKHX HCTOYHHKOB,
IrPaMOTHO HCII0JB30BaTh

NOHATUIHBIN anmapaTt OMOJIOTHH.




OK 04. D¢ddexruBno
B3aMMOJICHCTBOBATh U

pabortath B
KOJUIEKTHBE "
KOMaH/ 1€

JI.1 - oco3HaHHE O0YYarOIUMHUCS

poccuiicKon rpak 1aHCKOM
HUJICHTUYHOCTH;

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

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

J1.4 - LIE€JICHANPABICHHOE

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

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

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

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

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

3.1 - chopMUPOBAHHOCTH 3HAHHIA
0 MeCTe W poiu OWOJIOTHH B
CUCTEME  HAy4YHOTO  3HAHWS,
(GyHKIIMOHATBHOW  TPaAaMOTHOCTH
YeloBeKa TUISE peleHus
YKU3HEHHBIX TTPOOJIEM;

v2 - c(OpMHPOBAHHOCTH
YMEHHsI pacKpbIBaTh COJEp)KaHUE
OCHOBOTIOJIAT AI0IIINX
OMOJIOTUYECKHX  TEPMHHOB U
MOHSITHIA: JXKU3Hb, KIETKA, TKaHb,
opras, OpraHu3M, BU]I,
MOTYJISITIHS, IKOCHCTEMA,
OMOIICHO3, ounocdepa;
MeTabonn3M (0OOMEH BEIIECTB H
MIpEeBpaIlCHHE SHEPTHH),
roMeocTas (camoperymsius),
OmocuHTe3 Oenka, CTPYKTypHas
OpraHM3aIys  KUBBIX  CHCTEM,
JTUCKPETHOCTh,  CaMOPETYJISIuS,
CaMOBOCITPOU3BE/ICHNE
(penpoykuus),
HACJIEJICTBEHHOCTD,
U3MEHUYUBOCTb,
9HEPro3aBUCUMOCTb,
pasBHTHE,
OpraHu3aIus;

V.2 - chopMUPOBAHHOCTh YMEHHUS
pacKpbIBaTh coJiep:KaHue
OCHOBOTIOJIAT AIOIIIUX
OMOJOTUYECKUX
TUIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM,
HBOJIFOLIUOHHOM, IIPOUCXOXKICHUS
YKU3HU U YEJIOBEKa;

y. 3 - c(OPMHPOBAHHOCTH
YMEHHUSI pacKpbIBaTh
OCHOBOTIOJIAraloII1e
OuoJIorn4ecKue 3aKOHBI u
3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W. BasunoBa, O.
lexkens, ®©. Mromnepa, K. bapa),
TPaHULBI UX TMPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

Y4 - npuobpereHue OIbITa
NPUMEHEHHUST OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS,
UCTIONB3YEMBIX B OWONOTHH:
HAOJIO/IEHUSI U OMUCAHUS JKUBBIX
CHCTEM, MPOLIECCOB W SIBICHUM;

poct u
ypOBHEBas

TeOpui u




opraHusanuu n IMPOBEACHUA
OHOJIOTHYECKOTO 9KCIICPUMCHTA,
BBIIBHXXCHHUA I'MIIOTE3, BBISIBIICHUA

3aBUCHUMOCTH MCKIY
HCCICAYEMBIMHA BEJIIMYHNHaMU,
00BsICHEHUS MOJIYYCHHBIX

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

Y. 5 - chopmupoBaHHOCTH
YMEHHsI BBIJCNSTh CYIIECTBCHHBIE
OpU3HAKW  BHUPYCOB,  KJIETOK
MPOKAPUOT u 9YKapHOT;
OJITHOKJICTOYHBIX u
MHOTOKJICTOYHBIX ~ OpPTaHH3MOB,
BHJIOB, OHOreoIeH030B u
KOCUCTEM; 0COOCHHOCTHU
MPOIECCOB OOMEHa BEIIECTB H
IpEeBpalleHHs] SHEPTUU B KIIETKE,
dboTocuHTE3a, TUTACTUYECKOTO H
SHEPTreTUYECKOTO oOMeHa,
XEMOCHHTEe3a, MHUTO03a, Meho3a,
OIUIOIOTBOPEHUS, Pa3BUTUSA U
Pa3MHOXXEHHUSI, WHAUBUIYAILHOTO

pa3BUTHUS opraHusma
(oHTOTCHE3a), 00pBOBI 3a
CYIIIECTBOBaHHME, ECTECTBECHHOI'O
orbopa, BUI000pa30BaHus,

MPUCTIOCOOJIEHHOCTH OPraHU3MOB
K Ccpeae OOWTaHWS, BIHSHHUS
KOMIIOHEHTOB 9KOCHCTEM,
AHTPONIOTEHHBIX 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
PaKTUYCCKUX peLieHuin B
MOBCEIHEBHON JKH3HU C IIEJIbIO
o0ecrieueHus 0e30macHOCTH
CBOETO0 3J0POBbSI U  3J0POBbS
OKPYKaIOLINX JIIOIEH,
cobOmoieHnst  310poBoro  obpasa
KU3HHU, HOPM IpPaMOTHOTO
MOBEICHUSI B OKpY’)KaroUen
IPUPOJHOM Cpele; IOHUMAHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHMUS




NOCTHKEHUU COBPEMEHHOM
OMOJIOrMH U OMOTEXHOJIOTHH IS
panroHaIBLHOTO
MPUPOIONOIB30BAHUS;

V.7 - chopMHUPOBAHHOCTH YMEHHS
pemiatb OMOJIOTUYECKUE 3aaud,
COCTaBJIATh TEHOTHITHYECKHUE
CXEMBI CKPEIIMBAHUS ISl PA3HBIX
TUTIOB HACJTEAOBaHUS TPHU3HAKOB
y OpraHU3MOB, COCTABIIATH CXEMbI
nepeHoca BEHIECTB U DHEPTUU B

sKocucTteMax (Uenu  MUTaHus,
MIUIIEBHIE CETH);

Y. 8 - chopMupoBaHHOCTH
YMEHHM KPUTHYECKHU OIEHUBATh
uHpOpMaLIMI0  OHOJIOTUYECKOTO
coJiepKaHus, BKJTIOYAIOIIYIO
IICEB/IOHAYYHBIE  3HAaHMUA W3
Pa3ITUYHBIX HCTOYHHUKOB
(cpenctBa MaccoBOM
uHopManuu, Hay4yHO-
HOIYJSIPHBIE MaTepuabl);
UHTEPIPETHPOBATH TUYECKHE
ACTIEKTHI COBpPEMEHHBIX
HCCIICOBAaHUI B OHOJIOTHH,
MeAUIINHE, OMOTEXHOJIOTHH;
paccmaTpuBath rio0anbHbIe
9KOJIOTUYECKHE IPOOJIEMBI

COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

V¥.9 - chopMUPOBAaHHOCTh YMEHUI

CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE u YCTHBIE
cooOuieHus Ha OCHOBE
Ouosornueckoil MH(pOpMaANUU W3
HECKOJIbKUX HUCTOYHUKOB,
rPaMOTHO UCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.
OK 07. | JI.1 - oco3nanme oOydarormumucs | Y. 5 -  chopmMupoBaHHOCTH
CopeiicTBOBaTh pOCCuiCKOU IPAKJAHCKOW | YMEHHUsI BBIICIATH CYLIECTBEHHBIE
COXPaHEHHUIO UJCHTUYHOCTH; OpU3HAKW  BHUPYCOB,  KJIETOK
oKpyxatomend cpensl, | JI.2 - TOTOBHOCTb K | IPOKapUOT u 9YKapHOT;
pecypcocOepeKeHuIo, | caMOpa3BUTHIO, OJITHOKJIETOYHBIX u
NPUMEHSTHh 3HaHHS 00 | CAMOCTOSATEIHHOCTH U | MHOTOKJICTOYHBIX  OpPTaHH3MOB,
U3MEHEHUU KIIMMaTa, | CaMOOIPEAETIECHUIO; BU/IOB, OHOreoLeH030B u
MIPUHIIAIIBI JI.3 - HamuuMe MOTHBAIlMU K | 9KOCHUCTEM; 0COOEHHOCTH
OEpEKITUBOTO O0Oy4eHHI0 U  JUYHOCTHOMY | IIPOIIECCOB OOMEHA BEIIECTB U
IPOM3BOJICTBA, pa3BUTHIO; MPEBpAICHHs] YHEPTUH B KIIETKE,
3 pexTuBHO 1.4 - 1eJICHAPaBIeHHOE | JOTOCHHTE3a, IUIACTHYECKOTO |
NeCTBOBATH B | pa3BUTHE BHYTPEHHEH IMO3UIMU | YHEPTETUUECKOTO oOMeHa,
Ype3BhIYAITHBIX JUYHOCTH HAa OCHOBE JyXOBHO- | XeMOCHMHTE€3a, MHTO3a, Meiio3a,




CUTyalusax

HPABCTBEHHBIX IIEHHOCTEHN
HapoaoB Poccuiickoin denepannu,
HUCTOPUYECKUX M HAIMOHAJIBHO-

KYJIbTYPHBIX TpaauLIni,
dbopmupoBaHUe CHCTEMBI
3HAYUMBbIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYMIIUOHHOTO

MHUPOBO33pEHUS, MPABOCO3HAHUS,
JKOJIOTUYECKOU KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

M.1 - ocBOCHHBIC 00YUYAIOIIIMHUCS
MEXIPEAMETHBIE  MOHATUA U

YHUBEpCAIbHBIC y4eOHbIE
JEeHCTBUS (perynsiTUBHBIE,
MO3HABATEINIbHBIE,
KOMMYHHUKaTHBHBIE);

M.2 - CIIOCOOHOCTh ux
UCIIOJIb30BaHUs B
MO3HABATEJIbHOM W COLMAJIbHOM
MPaKTHKE, TOTOBHOCTb K
CaMOCTOSITEIbHOMY
MJTAHUPOBAHUIO u
OCYIIIECTBIICHUIO yueOHO
NeSITeNIbHOCTH, OpraHu3aIu

y4eOHOTO  COTpyOHHYECTBA  C
NeIarOrMYecKUMH  paOOTHUKAMU
U CBEPCTHHUKAMH, K YYaCTHIO B
MOCTPOCHHUHU WH/IUBUIYTBHOM
00pa3oBaTeNbHON TPACKTOPHH;
M.3 - oBIageHue HaBLIKAMU
yue0HO-HCCIIeI0BATENLCKOMH,
MPOEKTHOMN u COLIMAILHOM
ACATCIIbHOCTH.

OIINIOAOTBOPCHUA, pPa3BUTHUA n
Pa3MHOKCHHA, MHAUBUAYAJIbHOT'O

pa3BUTHS opraHusma
(oHTOTCHE3a), 00pBOBI 3a
CYIIIECTBOBAHHME, CCTECTBECHHOI'O
orbopa, BU1000pa30BaHus,

NPUCTIOCOOJICHHOCTH OPTaHU3MOB
K Ccpeae OOWTaHWS, BIHSHHUS
KOMITOHECHTOB IKOCUCTEM,
AHTPONOTEHHBIX HM3MEHEHUH B
9KOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpoTa BEIICCTB u
npeBpaIicHne SHEPTUU B
ouocdepe;

Y. 6 - chopmMupoBaHHOCTH

YMCHUSA HNPUMCHATH ITOJYUCHHBIC
3HAHUSA ISt 00BSCHEHUS
OMOJIOTHYECKUX  TPOIECCOB |

SIBJICHUH, IS TPUHSITHS
MPAKTUYECKHUX peleHuit B
MMOBCETHECBHOM JKHU3HU C IEJIBIO
obecneyeHus 0€e30I1acHOCTH
CBOEr0 3JI0POBbSI U  3J0pPOBbS
OKpYKaIOIIHNX JIFOJIeH,
coOuoIeHst  310poBoro  o0pasa
JKHM3HH, HOPM IrPaMOTHOTO
MOBEICHUS B OKpY>Karoleun

MPUPOAHON cpele; TOHMMaHUE
HEOOXOJUMOCTH  HCIIOJIb30BAHHUS
NOCTHKEHUU COBPEMEHHOM
OMOJOTUN U OMOTEXHOJOTUH IS
palroHaIbHOTO
MPUPOIONOTB30BAHUS;

Y. 8 - chopmupoBaHHOCTH
YMEHHI KPUTHYECKH OICHUBATh
uHpopmaruo  OMOJOTUYECKOTO

coJiepKaHus, BKJTIOYAIOIIYIO
IICEBIOHAYYHBIC  3HAHHUA W3
pa3IMYHBIX HUCTOYHUKOB
(cpenctBa MaccoBOH
uHpopManuy, Hay4yHO-
TIOITYJISIPHBIC MaTepHaIbl);
UHTEPIPETHPOBATH TUYECKHE
ACTICKTHI COBPEMEHHBIX
HCCIICOBAaHUI B OHOJIOTHH,
MeIUIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHbIe
9KOJIOTUUYECKHE IPOOJIEMBI

COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOUICHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;







2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0bem yueOHOro npeaMeTa U BUAbI y4eOHOH padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

YyeOHasi HATPY3KAa 00YYAKOIIMXCS 39
B TOM YHCJIE!
JIEKLUHU, YPOKH, CEMUHAPbI 38

IMMPAKTUYCCKHUC 3aHATHA

71a00paTOpHbIE 3aHATHUS

WHJIMBUTYQJIHHBIA MPOSKT

U3 HUX MPOQeCcCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE

IIpome:xkyTo4yHas aTTecTaluy B (popme
nudGepeHIIMPOBAaHHOTO 3a4€Ta

2 cemecTp




2.2 TemaTu4yecKMi IJIAH U coJepkaHue YueOHOro npeamera «buosorus»

HaumenoBanme Conep:xxanue yuyeOHOro marepuaja (0CHOBHOe H MPodeccHOHAIBLHO-OPUEHTHPOBAHHOE), O0bem yacon Koabi
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHOH MOYJ/Ib KOMIIeTeH M,
¢GopmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
1 cemecTp
Pazaea 1. Yuenue o Kierke 10
Tema 1.1. Copep:xxaHue y4e0HOro MmaTepuaja OK 02
buosorna  kak | buonoruss kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKMMHU M JPYTUMH 2
HayKa €CTECTBCHHBIMU Haykamu, (uiocodued, STUKOW, SCTETUKOM W TipaBoM. Ponp Ouosiormu B
(bopMHpPOBaHNN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CuctemMa OMOIOTHYECKUX HayK. MeTobl
MO3HAHUS )KUBOU MPUPO/IbI (HAONII0IeHNE, SKCIIEPUMEHT, ONKUCaHue, U3MEPEeHUe, KiacCupuKanus,
MOJIENIMPOBaHKe, CTaTUCTUYecKas oO0paboTka NnaHHBIX). JKuBble cucTeMbl (OMOCHCTEMBI) Kak
npeaMeT u3ydeHus: onosoruu. OTIHYNE )KUBBIX CUCTEM OT HEOpPTaHWYeCcKoi mpupoasl. CBoiCTBa
O6uocucTeM U X pasHOOOpa3ue. YPOBHH OpraHU3aluyu OMOCUCTEM: MOJICKYIISIPHBINA, OPraHOHIHO-
KJICTOYHBIN, OPTaHU3MEHHBIN, TOMYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTCOIIEHOTUYECKH ),
OrOChEepHBIN.
Bcero no reme: 2
Tema 1.2. Copep:xxaHue y4e0HOro Mmarepuaja OK 01
Kuerka, eé | Huronorust — Hayka o kjierke. Kierounas reopusi — npuMep B3auMOACHCTBUS HJiei U (aKkTOB B 2 OK 02
CTpOeHMe U | HAyYHOM MO3HAHUU. MeToIpl n3ydeHus KiaeTku. KieTka kak menoctHas kuBasi cuctema. Oo0rue OK 04
XUMUYECKHH NPU3HAKK KJIETOK: 3aMKHYTas Hapy)kHas MemOpana, mojekyisl JJHK kak renernueckuii anmapar,
COCTaB. CUCTEeMa CHHTe3a OelKa.

Tumbl  KJIETOK:  dyKapuoTHyeckas M NpokapuoThueckas. (OcoOEHHOCTH  CTPOEHUS
npoKapruoTHueckor kieTku. Kierounas crenka Oakrtepwii. Heknetounblie GopMbl >KH3HU
Bupycol. Mcropus otkpsitus BupycoB (/.M. MBanockuii). baktepuodaru. bonesnn pactenui,
JKUBOTHBIX U YeJIOBEKa, BhI3bIBacMbIe BHUpycaMu. Bupyc nmmynonedunura yenopeka (BUU) —
B0o30ymutens CITN/Ia.




[TpodunakTrka pacnpocTpaHeHHUsI BUPYCHBIX 3a00iieBanmil. CTpOCHUE dYKAPUOTHUYECKOU KIIETKH.
OCHOBHBIC OTJIMYMS PACTUTEIILHON, KUBOTHOM U TPHUOHOM KiieTKu. [loBepXHOCTHBIE CTPYKTYpPHI
KJIETOK — KJIETOYHAs CTEHKA, TTIMKOKAIUKC, UX QyHkiuu. [Tnasmarnyeckas memOpana, eé
cBoiictBa U ¢yHkumu. L{utormasma u e€ opranouabl. OnHOMEMOpaHHbIE OPraHOUIBI KIICTKH:
OIIC, ammapat ['onbmxu, nuzocombl. [lomyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MUTOXOHIPHH,
wiactuapl.  [IpoucxokaeHne MUTOXOHApUM M 1utactua. Buasl tumactun. HememOpanHbIE
OpPraHOM[Ibl KJIETKU: PUOOCOMBI, KJIETOUHBIN LEHTP, LIEHTPUOIIU, PECHUYKHU, KIyTUKA. DYHKIUU
OpraHoujioB KieTKu. BxmroueHus.SInpo — perynsatopHelii 1eHTp kineTku. CTpoeHue spa:
anepHas 000J0YKa, KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XpoMOCOMbL. TpaHCHIOPT BEIECTB B
KJIETKE.

XHUMHUYECKUN COCTaB KJIETKU. XMMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHThI, MUKPO3JEeMEHThI. Bona
Y MUHEpaJIbHBIC BEILIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BelleCTB B KieTke. [lognepkanue ocMoTudeckoro 6ananca.
Bbenxu. CoctaB u crpoeHne OEIKOB. AMHHOKUCIOTHI — MOHOMEpbI OenkoB. HezameHumble u
3aMEHHUMbIE aMUHOKHCIIOTHI.

AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPHI OCIKOBOW MOJIEKYIbI (IMIEPBUYHAS, BTOPUYHAS,
TpPEeTUYHas U YeTBEPTUYHAS

CTPYKTYpa). XUMHUYECKHE CBOMUCTBA OeNKkoB. bronornueckue GpyHKIMN GEIKOB.

®depmeHTl  — Owuonornyeckue katanu3aTtopbl. CrTpoeHue ¢epMeHTa: aKTHBHBIM IEHTP,
cyocrparHas  cnemuduuHocth. Kodepmentsl. Buramunbl.  Otauumss  (GepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoHOcaxapuzbl (TJIIOKO3a, pubo3a M J1e30KCHpuO03a), aucaxapuibl (caxaposa,
JAKTO3a) W ToJIMCcaxapuabl (KpaxMmaj, TJIMKOTeH, IeJUIoj103a). buonorndyeckue ¢yHKIUNA
YIJIEBOJIOB.

Jlunmuaer: Tpurmuuepuap, QGocdomunuabl, crepounsbl. ['mapobunsHO-TUAPOGOOHBIE CBOWCTBA.
Buonornyeckue Gpynkiuu aunuaos. CpaBHEHHE YIIIEBOIOB, OCIKOB U JIMMHUIOB KaK HCTOYHHUKOB
SHEPTUu.

Hyxneunosbsie kucnotel: JJHK u PHK. Hykineotuasl — MOHOMEpHI HYKJIEHHOBBIX KHCIIOT.
Crpoenne n ¢ynkuun JIHK. Crpoenme m ¢ynkuuu PHK. Bumer PHK. AT®: crpoenmne u

GyHKINN.

Bcero no teme:

Tema 1.3.
KnznenesareJnLHO

Conepxanue y4eOHOro Marepuaja

OOMeH BemecTB, WM MeTaboau3M. AcCUMUISANUS (TUIACTUYECKHH OOMEH) M JIMCCHUMUIISITUS

OK 01
OK 02




CTh KJICTKH

(PHEpreTUyecKuii 0OMEH) — JBE CTOPOHBI €IMHOTO Tporecca Meradonu3ma. Posib 3akOoHOB
COXpaHEHMsI BEUIECTB W OJHEPrMM B TIOHMMaHWW MeTabonu3ma. Tumbl oOOMEHa BEUIECTB:
aBTOTpOo(HBINA U reTepoTpodHbIii. Pois GpepmMeHTOB B 00MEHE BElEeCTB U MPEBpaAIEHUN YHEPTUU
B KJIETKE.

®dotocunre3. CBeToBas U TeMHOBas (a3wl poTocunTe3a. Peakimu porocunTesa. D HEeKTHBHOCTD
dorocunTe3a. 3HaueHue (HOTOCHHTE3a IJIs KU3HU Ha 3emiie. BiausHue ycinoBuii cpeibl Ha
¢doTocuHTE3 U CTIOCOOBI MOBBIILIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUN

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HaUeHHE XeMOCHHTE3a [ )KU3HH Ha 3emIle.
OHepreruyeckuii oOMeH B KieTke. PacieruieHue BeIIECTB, BBIICICHHE U aKKyMYJIHMpPOBaHUE
SHEPTUU B KJIETKE. DTalbl SHepreTndeckoro oomena. [ mukonus. bpoxkeHue u ero BUIbL.
Kucnoponnoe okwucnenue, uiau KieTo4yHoe aAbixaHue. OkuciautenbHoe (ochopumupoBaHue.
O PeKTUBHOCTH SHEPreTUIECKOT0 0OMEHa.

Peakiiun marpuunoro cunte3a. ['enernueckas uapopmanus u JJHK. Peanuzanus renernueckoi
uHpOpMalUu B KieTKe. ['eHeTHuecKuil Ko U ero cBoiicTBa. TpaHCKpHUNLUS — MaTpPUYHBII
cunte3 PHK. Tpancnsmus — OuocunaTe3 Oenka. DTanbl TPaHCISAINN.

Koauposanue amunokucaot. Pois pubocom B 6ocHHTE3€E Oerka.

Bcero no teme: 2
Tema 1.4. Coaepixkanue yueOHOro MaTepuajia
Jesenue kiaerkn | KneTouHblii 1MKI, WIM OJKU3HCHHBIM IWKI KiIeTku. MHTepdaza um  wmwurtos. Ilpomeccsr, 2 OK 01
npoTekaromue B uHTepdasze. Pernmukamms — peakuust marpuunoro cuHTe3a JIHK. Ctpoenue OK 02
XpoMocoM. XPOMOCOMHBIM HabOp — KapuoTum. JIMIUIOMIHBIA M TalJIOWIHBIA XPOMOCOMHBIE OK 04
HaOopbl. XpoMaTuabel. LluTonorudyeckre OCHOBBI PAa3MHOXKCHUS M WHIWBUIYATBLHOTO PAa3BUTHS
opranu3moB. Jlenenue kietku — MuTo3. CTaauu Muto3a. [Iponecchl, MpOMCXOAsIIMe Ha pa3HbIX
CTaJusIX MUTO3a. BHOJIOrnYecKuii CMBICT MUTO3A.
[Tporpammupyemasi TuOenpb KJIETKH — arnonTo3. TecTtoBoe 3aganue Ne |
Bcero no reme: 2
Paznen 2. Opranusm. PasMHoKeHHe 1 MHAUBHAYAJIbHOE PA3BUTHE OPTaHU3MOB 4
Tema 2.1. Coaepixkanue yueOHOro MaTepuajia OK 01
®opmbI @opMbl Pa3MHOXKEHHUS OPraHM3MOB: Oecroyioe U MojoBoe. Buapl 0ecroyioro pa3MHOXKEHUS: 2 OK 02
Pa3MHOKeHUs JIeJIeHUe HaJaBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIHOPOOOpa3oBaHHE, BETETaTHUBHOE
OPraHu3MOB pa3smHokeHue. VICKyCCTBEHHOE KJIOHMPOBAaHHWE OPraHM3MOB, €ro 3HAYEHUE JIsl CEJEKIIUU.

[TomoBoe pa3MHOXKEHHE, ero OTiau4us OT Oecmosoro. Meio3. Craaum wmeio3a. Ilporeccsl,
npoucxoAsmue Ha craauax Menosa. [loBenenue xpomocom B Mmeio3e. Kpoccunrosep.




Bbuomornyeckuii cMBICT U 3HaUYEHUE Meiio3a.

l'ameTorenes — mporecc 0Opa3oBaHMs TOJOBBIX KJIETOK y JKUBOTHBIX. [loOBBIE >Keye3bl:

CEMEHHUKU U sMYHUKU. OOpa3oBaHME M PAa3BUTHE MOJOBBIX KJIETOK — raMeT (CHepMaTo30M],

SiLleKIeTka) — crepmaroreHe3 U ooreHe3. (OcCOOEHHOCTHM CTPOEHHUS SHIEKIETOK H

criepmaro3onoB. OmnogorBopenue. [laprenorenes.

Bcero no reme: 2

Tema 2.2. Copep:xxaHue y4e0HOro Mmarepuaja OK 01
IOMOpuoHanbHOe | MHuBHIyadbHOE pa3BUTHE (OHTOreHE3). OMOpHOHANbHOE pa3BuUTHE (3MOpHOreHe3). ITarbl 2 OK 02
U SMOPHUOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX KMBOTHBIX: APOOJIEHHE, TacTPYJIsAIus, OpraHOreHes. OK 04
nocrdMOpuoHaib | [ToctamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHOHAIBHOTO DPA3BUTHSA: IMPSAMOE, HEIpPSIMOe
HOE pa3ButTHe | (TUuuHOYHOE). BimsiHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIC BHI3HIBATH
OpPraHu3MoOB BpOXAEHHBIE ypoacTBa. PocT u pazButue pacreHnii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE

CEMEHH, CTaauu pa3Buths. TectoBoe 3amanue No 2

Bcero no reme: 2

Pa3zgen 3. OCHOBEBI TeHEeTHKHU H CeJEKIINHA 8
Tema 3.1. Copep:xxaHue y4e0HOro MmaTepuaja OK 01
OcHoBHbBIE [Ipenmer u 3amaun reHeTuku. Mictopust pa3BuTHs reHeTUKU. Ponb 1UTONOrny u SMOPHOIOTUN B 3 OK 02
NOHATHUA CTaHOBJICHUM TeHETHKHU. BKkiiay poccuicKMX M 3apyOeXHBIX YUYEHBIX B Pa3BUTHE TE€HETHKHU. OK 04
TeHETHKH. Metoapl TeHETHKH (THOPHUIOIOTHYECKUH, NUTOTeHETUYECKUH, MOJEKYISIPHO-TEeHETHUECKUH).
OcHoBHBIE OcHOBHBIE TEHETHYECKHE TOHATUA. ['eHeTHuYecKas CHMBOJIMKA, HCIOJIb3yeMas B CXEMax
3aKOHOMEPHOCTH | CKpELIMBAaHUN. 3aKOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB, YCTaHOBIEHHblE [. MeHaenem.
HACJIeACTBEHHOCT | MoHOrubpuaHoe CKpenmBaHue. 3aKoH eAnHoo0pa3usi rHOpuaoB nepBoro nokojeHus. IIpasuio
" JOMHMHHMPOBaHMs. 3aKOH paclleIUIeHUs Npu3HakoB. I'umore3a uuctorel ramer. [lonHoe u

HEMOJIHOE JIOMMHUpOBaHHe. J/IUrnOpuaHoe CKpeliyBaHue. 3aKOH HE3aBHCHUMOIO HACIIEIOBaHUS

npu3HakoB. lluToreHeTMuyeckue OCHOBBI JUTHOPUAHOTO CKpEIIUMBaHHUA. AHAJIM3UPYOIIEe

CKpelmuBaHue. lcnonb3oBaHWe aHAIM3UPYIOLIETO CKPEIIMBAHMS U1 ONpPEAEICHUS Te€HOTUIA

ocobu. CueruieHHOe HaclieioBaHHe Tpu3HakoB. PaGora T. MopraHa 1o CHEMJICHHOMY

HACJICJOBAHMIO TEHOB. HapymieHue cCreIUIeHMs TE€HOB B pe3ysbTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUsl HACIEACTBEHHOCTH. I eHeTnueckue kapthl. ['eHeTnka nosa. XpoMOCOMHOE

onpezciieHue Moyia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHbIE M T€TE€pOraMETHbIE

opranu3Mbl. HacienoBanue Npu3HaKkoB, CIETUIEHHBIX C ITOJIOM.

Bcero no teme: 3
Bcero 3a cemecTp: 17




2 cemecTp

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

Conepxanue y4eOHOro Marepuasa

[Tpenmet u 3anaun reHeTukd. Mcropus pa3BuTHs reHEeTHKU. Poib HUTONOTMH M SMOPHUOJIOTHH B
CTaHOBJICHUU TEHETHKH. BKian poccHiickMX U 3apyOeHBIX YYEHBIX B pPa3BUTHE T€HETHKH.
Metonpl TeHETHKH (THOPUIOIOTHYECKUH, TUTOTEHETUYECKUM, MOJCKYJISPHO-TCHETUUECKHH).
OcCHOBHbBIE TE€HETHYECKHE TMOHATHS. ['eHeThueckass CHMBOJIMKA, HCIOJIb3yeMass B CXemax
CKpeIIMBaHMIl. 3aKOHOMEPHOCTU HAacJeJ0BaHUs NPU3HAKOB, yCTaHOBieHHbIe . MeHnaenem.
MonorubpuaHoe CKpelrBanue. 3aKOH eANHO00pa3us THOPUI0B MepBoro mokoneHus. [Ipasuino
JOMUHUPOBaHUA. 3aKOH paclIeieHuss Npu3HakoB. [umore3a uyuctoThl ramer. llonmHoe wu
HETOJHOE JOMHHHUpOBaHHE. [IUruOpuaHoe cKpenuBaHue. 3aKOH HE3aBUCUMOTO HACJIEeIOBaHUS
npu3HakoB. lluToreHeTMueckue OCHOBBI AUTHOPUIHOTO CKpeIIMBaHMS. AHaIW3HUpYIOIIee
ckpeuruBanue. lcrnosb3oBaHUE aHATU3UPYIOLIETO CKPEIIMBAHUSA [Jis OINPEACIICHHUs] T€HOTHUIA
ocobu. CreruieHHOEe HacienoBanue mnpu3HakoB. PabGora T. Moprana mo crenjaeHHOMY
HacJelI0BaHMIO TeHoB. HapymieHue clereHuss TEeHOB B pe3yJbTare KpPOCCHHIOBEPA.
XpoMOCOMHasi TeOpHsl HAaCIeACTBEHHOCTH. ['eHeTnueckue kapThl. ['eHeTrka nojga. XpoMOCOMHOE
ompenieseHue mnoia. AyTOCOMbI U TOJOBBIE XPOMOCOMBI. ['OMOrameTHble M TeTeporaMeTHBIC
opranusmsel. HacnegoBanue npu3HaKkoB, CIEIUIEHHBIX C MTOJIOM.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 3.2.
OcHoBHBIE
3aKOHOMEPHOCTH
H3MEHYHBOCTH

Copep:xxanue y4e0HOro MmarepuaJja

N3meHunBoCTh. BHIBI M3MEHUMBOCTH: HEHACIIECACTBEHHAs M HAcJEICTBEHHas. Poib cpensl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKA MOAU(DPUKAIIMOHHON HM3MEHUYHMBOCTH.
Bapuanuonssliii psa u BapuanuoHHast kpusad. Hopma peaknuu npusHaka. KonnyecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKU M WX HOpMa peakiuu. CBoiicTBa MOIU(UKAIIMOHHON HW3MEHUMUBOCTH.
HacnenctBenHasi, Wi reHOTUIHYECKAs, U3MEHUYNBOCTh. KOMOMHAaTHBHAs M3MEHUYHUBOCTh. Meio3
U TIOJIOBOW MpPOLIECC — OCHOBa KOMOWHATHMBHON M3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Knaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MPUYMHBI MYTaIUil.
Mytarennpie ¢GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHOM HM3MEHYMBOCTH H.
N. Basunosa. BHesaepHast HaCJI€ACTBEHHOCTb U U3MEHYUBOCTb.

[TpuHLIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(UIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Held. MeauKO-TeHeTHUECKOEe KOHCYJIbTHPOBAaHUE. 3HAUCHHE MEIMIIMHCKOM TeHETUKU B
PEIOTBPALICHUH U JICUEHUU TeHEeTHYEeCKUX 3a00JIeBaHU YeJIOBeKa.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 3.3.

ConepxxaHue y4eOHOro Marepuasa




Ceexknus
OPraHHU3MOB.
OcHoBBI
OMOTEXHOJIOTHH

Cenekuusi Kak Hayka M TIPOIECC. 3apOKACHUE CEJIEKIMU MW JoMecTukauus. Yuenue H.
W. BaBuioBa 0 IEHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHHH. LleHTpsI
IIPOUCXOXKACHHAA JOMAIIHUX >KUBOTHBIX. Copr, mnopoga, mramMm. COBPEMEHHBIE METOJBI
ceneKuuu. MaccoBeli ¥ HMHIUBUAYAJbHBIH OTOOPHI B CEJIEKLIMH PACTEHUH M >KUBOTHBIX.
bauskoponcTBeHHOe ckpemyBaHue — HWHOpUAMHT. Yucras auHusA. CKpelMBaHUE YUCTHIX
muaui. etepos3uc, mnm rubpunHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHI.
OtrnanéaHas TtHOpumm3ammss W e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 | TOJydeHHE
HNOJUIUIONAO0B.  JIOCTM)KEHHST  CENEeKIUMM  pPAcCTeHMH, JKMBOTHBIX M  MHUKPOOPTaHM3MOB.
buotexHosiorus kak orpaciab Npous3BoAcTBa. ['enHast mnxkenepus. TectoBoe 3amanue Ne 3

Bcero o reme:

(]

OK 01
OK 02
OK 04

Pa3znea 4. IB0OJIIOIIMOHHOE YYeHH e

Tema 4.1.
Teopus
IBOJIOLIMHU

Conepxxanue y4eOHOro Marepuasa

[Tpennocbulku BO3HUKHOBEHHS BOJIOLNUMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPHUS U €€ MECTO B
Ouonornu. BnusHUE OHBOJIOIMOHHONW TEOPHUM HA pa3BUTHE OWOJNIOTUM M JAPYIHX HAayK.
CunerenbctBa 3Bomonud. [lageoHTomornyeckue: MocieqoBaTEIbHOCTh IMOSBICHUS BUIIOB B
MAJICOHTOJIOTHYECKOM JIeTONuCH, TepexonHbsle (opmel. buoreorpaduueckue: cXoacTBO H
paznmuuue dayH u (HIop MaTepUKOB U OCTPOBOB. IMOPHOJOTHUECKHE: CXOACTBA M Pa3IAUUS
SMOPHOHOB pa3HBIX BHIOB IO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTMYHBIE, PyJIMMEHTApHbIE OpraHbl, aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH Yy BCEX OPraHU3MOB.
OpomouronHass Teopust Y. Jlapuna. [IpeanochulkM BOZHUKHOBEHUS apBHHU3MA. J[BHKYyIHe
CHJIBI 3BOJIONMM BUAOB 1o JlapBuHy (M30BITOUYHOE pa3MHOKEHHE NpPU OrPAaHMYECHHOCTH
pecypcoB, HeonpenenEéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).
JBwxynme cunbl (pakTopsl) SBOJNIOLMU BHIOB B TNpuUpoAe. MyTalMOHHBIA Npolecc Hu
KOMOMHATUBHAsE HM3MEHYMBOCTh. [lomynsuuoHHble BOJMHBI U Jpeid reHoB. M3zomsuus u
murpanus. EcrecTBenHblil 0T00p — Hampaistomuil pakTop 3Bomonnn. PopMbl €CTECTBEHHOTO
otbopa.

Bcero o reme:

OK 01
OK 02
OK 04

Tema 4.2.
MuxposBoaonus

Copep:xxanue y4e0HOro MmarepuaJja

MuxkposBomtorusa. Cunrernueckass teopusi sBomonnu (CTD) m e€ OCHOBHBIC IOJOKEHUS.
[Momynsuus kKak eAMHUIA BUAA M 3BOJIONHMU. [IpHCIIOCOOICHHOCTh OPraHM3MOB KaK pe3yJabTar
sBotonuu. [Ipumeps! pucnocoOneHuit y opraHu3zmMoB. ApomMopdo3sl U uanoaganTanud. Bum u
BugooOpasoBanue. Kpurepun Buma. OcHOBHBIE (GopMbI BHI000pa3oBaHUs: reorpapuyeckoe,

OK 01
OK 02
OK 04




OKOJIOTHYCCKOC.

Bcero o reme:

Tema 4.3. Copep:xxanue y4e0HOro MmarepuaJja
Maxkpossoaounusa | MakposBomtorusi.  DPopmbl  3BOMIOUMU:  (UIETHYECKAsi, TUBEPreHTHAs, KOHBEPreHTHas, OK 02
napauienpHas. HeoOpatumocts »sBomronmu. [IponcxoxkaeHwe OT HeCHenuaaIu3upOBaHHBIX OK 04
npeakoB. [Iporpeccupyromas cnennanuzanus. AgantuBHas paauanus. TecroBoe 3ananue Ne 4
Bcero no teme:
Paznen S. Ucropusi pasBuTHs ;KM3HU HA 3emuie
Tema 5.1. | CopepxaHue y4eOHOIo MaTepuasa
Pazinuynbie Jlonay4yHble TTpeACTaBICHUS O 3apOKICHUM XU3HU. HaydHble TUIIOTE3bl BOBHUKHOBEHUS >KH3HU OK 01
B3IIA/ABI Ha | Ha 3ewsie: a0WOreHe3 M MaHCIepMHA. XHUMHUYECKas SBOJIOLUSA. AOHOTCHHBIH CHHTE3 OK 02
NPOUCXOKACHUE OPraHMYEeCKHUX BEIIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUUECKON OK 04
JKM3HH Ha 3eMJie oK.  HavanbHble  oTambl  Ouonormueckoit  sBomtonuu. ['mmoresa  PHK-mmpa.
®opmupoBaHue MEOpaHHBIX CTPYKTYp M BO3HHKHOBEHHME MPOTOKJIETKH. [lepBble KIETKH U HX
sBorOIMS. POPMUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.
Bcero no teme:
Tema 5.2. Coaep:xkanue yueOHOro MaTepuajia
PasBurTne Pa3zButne xu3HM Ha 3emie IO 3paM M NepuojaM. ApXeWckKas M TPOTEPO30MCKast 3pbI. OK 02
OPraHH4ecKoro [Taneo3oiickas spa u e€ mepuonbl: KeMOPHICKUNA, OPAOBUKCKUN, CHIIYPHUICKHHA, TEBOHCKUH, OK 04
MHpa KaMEHHOYTOJIbHBIN, TIepMCKUA. Me3030iickas 3pa U €€ neproibl: TPUACOBBIM, FOPCKUM, METOBOM.
KaiiHo3olickas 3pa u €€ mepuoibl: NAJICOTCHOBBIM, HEOI€HOBBIM, aHTPOIOI€HOBBIM.
XapakTepucThKa KiIMMara MW TIEOoJIOTMYECKHX MpouneccoB. (OCHOBHBIE 3Tambl 3BOJIOLMHU
pacTUTENILHOTO W KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH U >KMBOTHBIX. llosiBieHue,
pacuBeT W BBIMUPAHHE TPYII KUBBIX OpraHn3mMoB. CHCTEMa OpPraHUYECKOTO MHUpa Kak
OTpa)keHHE IBOJIIOLMH. OCHOBHBIE CHCTEMAaTUYECKUE TPYNIIBI OPraHU3MOB.
Bcero no teme:
Tema 5.3. Coaepixkanue yueOHOro MaTepuajia
YesroBek OBoronus yenoBeKka. AHTPONOJIOrus Kak Hayka. PazButue npeacraBieHUil 0 MPOUCXOKIACHUU OK 01
yejoBeka. MeTonibl M3ydeHus aHTponoreHe3za. CXoJcTBa M pa3jauyus YEJIOBEKAa M >KUBOTHBIX. OK 02
Cucremarnueckoe TIOJOXKEHHE 4YenoBeka. JIBmkymme cuibl ((QakTopbl) aHTPOINOTeHe3a. OK 04

HacnenctBenHass HW3MEHYMBOCTh M €CTECTBEHHBIM o0TOOp. OOmEecTBeHHBIM 00pa3 JKU3HH,
N3IroTOBJICHUC OpyI[I/Iﬁ prz[a, MBIIJIICHHUC, peqb. OCHOBHBIC craiuu MW BECTBU JBOJIIOIINU
YEeJOBEKa:  aBCTpajonuTeku, YenoBek yMmenbid, YenoBek mnpamoxondmuii, Yenosek




HeaHaepTalibckuii, YemoBek  pa3yMHblid. Haxonku  HMCKOmaemblX  OCTAHKOB,  BpeMs
CYIIIECTBOBAaHMS, 00JIACTh pacHpOCTpaHEeHUsi, 00BEM TOJOBHOTO MO3ra, 00pa3 >KU3HH, OPYAHS.
Yenoseueckne packl. OCHOBHBIC OOJBIIHME pAChl: E€BpPOMECOHMIHAs (€Bpas3wiickas), HErpo-
aBcTpaimoujHas  (9KBaTOpHalibHAs), MOHTOJIOMAHAS  (a3uMaTCKO-aMepHKaHCKas).  UepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTEECH YEeIOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAHMSL.
EnunctBo uenoBedeckux pac. Kputrka conuanbHOro napBUHU3MA U pacu3Ma. TectoBoe 3aaHue
Ne 5

Bcero o reme:

Pa3zgen 6. OcHOBEI DK0JIOTHH

Tema 6.1.
OcHOBBI
IKOJIOTHH

Conepxanue y4eOHOro Marepuaja

DKOJIOTHsl KaK HayKa. 3aJaud W pa3febl SKOJOTHMH. METOolbl 3KOJIOTUYECKUX HCCIETOBAHUM.
DKOJIOTHYeCKOe MHUPOBO33PEHHE COBPEMEHHOTO denoBeka. Cpeabl OOWTaHHMS OPraHU3MOB:
BOJ/IHAs, HAa36MHO-BO3/YLIHAs, MOYBEHHAs, BHYTPHOpPraHU3MEHHas. DKOJOrH4eckue (PakTOphI.
Knaccudukanus skomorudeckux (GakTopoB: aOMOTHUECKHE, OMOTHYECKHE W AHTPOIIOTEHHBIE.
JletictBue 3KONOTMYECKUX (PAKTOPOB HA OpraHu3Mbl. AOuoTHYecKHue (aKTOpHI: CBET,
Temreparypa, BiIaxHOCTb. dDotomepuomusm. IlpucnocoOneHuss OpraHu3MoB K JICHCTBHIO
abmotnueckux ¢aktopoB. buonorndyeckue putMbl. buotndeckue dakropsl. Buapl 6nmotrndeckux
B3aUMOJICHICTBUIA: KOHKYPEHIIMS, XHIIHUYECTBO, cHUMOMO3 u ero Qopmbl. [lapasurusm,
KOOTeparus, MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIHU3M,
HelTpanu3M. 3HaueHHe OMOTHYECKMX B3aWMOJICHCTBUU Ui CYHIECTBOBAaHHS OPraHM3MOB B
MIPUPOTHBIX COOOIIECTBAX.

Bcero o reme:

OK 01
OK 02
OK 07

Tema 6.2.
Coo0urecTBa
IKO0JIOTHYECKHE
CHCTEMBI

Hu

ConepxxaHue y4eOHOro MaTrepuasa

Coo06miecTBo opranu3mMoB — OuoreHo03. CTPyKTyphl OMOIIEHO3a: BHI0BAsi, IPOCTPAHCTBEHHAS,
Tpouueckas (mumieBas). Bunbl-momuHaHThl. CBS3UM B OHOILIEHO3€. DKOJIOTHYECKHE CHCTEMBI
(axocuctemsl). [lonstTe 00 sKkocucremMe W OuoreoreHoze. DYHKIIMOHAIBHBICE KOMITOHEHTHI
OKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, peAYIIeHThl. KpyroBOopoT BEIIECTB U TIOTOK YHEPTHH B
skocucteme. Tpoduueckue (muuieBsie) ypoBHU dKocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE
MOKAa3aTeMH SKOCUCTEMBI: OHOoMacca, MPOAYKIHUA. DKOJOTHYECKHE MHPAMUABL: TPOAYKIIHH,
YUCICHHOCTH, Omomacchl. CBOWCTBa JIKOCHUCTEM: YCTOMYHBOCTH, CAMOPETYJISIHS, pa3BUTHE.
Cyxkueccusi. [IpupogHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOTO WIIH
HIMPOKOJINCTBEHHOTO Jieca. AHTPONOTE€HHBIE IKOCUCTEMBI. ATPO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
Bbruonormdeckoe W XO3SMUCTBEHHOE  3HAYCHHWE  arpodKOCHCTEM H  ypOOIKOCHUCTEM.

OK 01
OK 02
OK 07




buopaznooOpazue kak ¢akrtop ycToumBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B.M. Bepnanckoro o Ouocdepe. I'panuipi, coctaB u cTpykTypa O0mocdepsl. Kupoe
BemecTBO U ero (Qynkuumu. OcoOeHHOcTH OHOchepbl Kak TII00aJbHOW 3IKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHMe M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTbl BemecTB H
OMOreOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriieposa, a3ora). 30HaIbHOCTh Ouocdepbl. OCHOBHBIC
O6uomsl cymm. Bonubeie 6nombl. UenoBedyecTBO B Orocdepe 3eMian. AHTPOIIOTCHHBIC U3MEHEHHUS B
ouochepe. ImobanmpHBle 3KOJOrHMUecKue TMpobiembl. CoCylIeCTBOBaHHE TMPUPOABI U
yenoBeuecTBa. CoxpaHeHHe OMOpPa3HOOOpa3usi Kak OCHOBAa yCTOWYMBOCTH Onocdeprl. OcHOBa
palMOHAIBFHOTO YIPABJICHUS TNPHPOIHBIMU pecypcaMH M HUX HCIOJIb30BaHHue. JloCTHKEHUs
OMOJIOTHH M OXpaHa MPpUPOJkl. TectoBoe 3ananue Ne 6

OK 01
OK 02
OK 04
OK 07

Bcero no reme: 2
IIpomeskyTounas arrecranusi: 1udepeHUMPOBAHHBIN 3a49€T 1
Bcero 3a cemectp: 22

Bcero:

39




3 YCJIOBUS PEAJIM3AILIAU PABOYEW ITPOI'PAMMBI YYUEBHOI'O IIPEJIMETA

3.1 MaTtepuajibHO-TeXHUYECKOE o0ecreyeHmne

JUis  peanm3anmuu  TpOrpaMMbl  TIpeaMeTa MPEIyCMOTPEHBI  CIEAYIONINE CIeIHaTbHBIC
ITOMEIIICHHS: KaOMHET OMOJIOTHH.

Y4yeOHast ayquTopus A MPOBEACHHS 3aHITHA JEKIMOHHOTO THIIA, TMPAKTHYECKUX 3aHSATHH,
TPYIIOBBIX W WHAWBUAYAIbHBIX KOHCYJbTAIMA, TEKYIIETO KOHTPOJISI W TMPOMEKYTOYHOU
arrecrauuu - Kabunaer ononoruu

- Kommiext yuebHo# mMebenu Ha 28 mOCaI0oYHBIX MECT, pabouee MECTO MpernoaaBaTes, 10CKa,
MEPEHOCHOE MYIBTUMEANIHOE O00OpYyIOBaHHE: HOYTOYK, BHACOMPOEKTOp, DKPAaH HACTCHHBIN;
HarSIIHBIE TIOCOOMS, SJIEKTPOHHBIE BeChl (2 1IIT.), WU3MEPHUTENh TEMIIEpaTypbl, HMOHOMETD,
KOMIUIEKT J1a00paTOPHBIX PACTBOPOB KHUCIOT ,KOMILUIEKT JIA0OPATOPHO - XUMUYECKUX PEaKTUBOB
"TTuenka-H", xoMriekT 1abopaTopHO - XUMHUYECKHX peakTuBOB 'Iluenka-P", TecT KoMIUIeKT
"Mertamnsl", YpoBHemep YCII-3-50, cymmnbpHbIH mKkad, HaOOp CUT, KOMIUIEKT Y4eOHO-
METOJMYECKOW JOKyMeHTaruu. JIuieH3nonHoe mnporpamMmmHoe obecnedenune: Microsoft®
Windows Professional 7 Russian; Microsoft® Windows Professional 10 Russian; Microsoft®
Office 2010 Russian; Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian;
aHTuBHpYcHas 3ammTa Drweb.

3.2 UudopmanunonHoe odecriedyeHue

[lepeueHb OCHOBHOM U JOTIOJIHUTEIBHOM JTUTEPATYPHI, JIEKTPOHHBIX PECYPCOB:

OcHoBHas nuTepaTypa:

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

2. buonorus. 10 wmacc. bazoBbrii ypoBennr : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Py6uos [u ap]. ; moxg pexn. B. B. Ilaceunuka. - 6-e usg., crepeotutl. - Mocksa
: IlpocBemenue, 2024. - 224 c¢. - (Jluaus xusnm). - ISBN 978-5-09-112164-3. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/read?id=453926

3. AradonoBa, Nunna bopucoBHa. buonorus : 0a30BbIid YpOBEHb : YUEOHHK IS
00pa30oBaTeNbHBIX OpraHU3AlMA, peaTu3yIIIUX 00pa3oBaTeIbHbIE MPOTPAMMBI CPETHETO
npodeccuonanbHoro oopazosanus / . b. Aradonosa, A. A. Kamenckuii, B. 1. CuBormnasos. -
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

JlomosHUTENbHAS TUTEpATypa

1. Aradonosa, . b. buonorus. Ilpaktukym
ODVII mna CIIO. bazoswiii ypoBens / U. b. Aradonosa, B. M. CuormazoB. - Mocksa :
[Ipoceemenue, 2024. - 99 c. - ISBN 978-5-09-118065-7. - Tekcr : anexTpoHHbld. - URL:
https://znanium.ru/catalog/product/2170697

2. buonorusi. ba3oBbiii u  yrmyOneHHBIN
ypoBHH: 10—11 xnaccel : yueOHUK U1 cpeqHero obuiero oopasosanus / B. H. SApeirun [u ap.] ;
noxa obmieit penakmueit B. H. SIpeiruaa. — 2-e usn., nepepad. u gomn. — Mocksa : U3garenbcTBo
FOpaiir, 2025. — 380 c. — (ObmeobpazoBarenbublili TuKiI). — ISBN 978-5-534-16228-8. —
Texcr : oanektponnbii //  OOpaszoBatenbHass Mmiatdgopma IOpaiit [caiit]. — URL:
https://urait.ru/viewer/biologiva-bazovyy-i-uglublennyy-urovni-10-11-klassy-568399%page/1




Odunnanbubie, cIPaBOYHO-0MOIMOrpaduyecKue U NepuoaudecKue u3I1aHus

1.HoBas poccwuiickast sunuknonenus: T.1 - 16(2) / Pen. xomnerus Jlanwnos-/lanuibsH
B.N., Hekunieno A.Jl. - M.: Danuknonenusi, HUL] MH®PA-M, 2003 - 2016. 31 ak3.

Poccuiickue xkypHaJjbl

1.Munepanbsubie pecypcbl Poccuu. DkOHOMUKA U YIIpaBiIEHUE: HAYYHO — TEXHUYECKUI
)KypHai/ Yupenurenu: M-Bo npupo. pecypcoB u skosiorun PO, AO «Pocreonorus», Poc. reon.
0-BO. - Mocksa: PI'-Mudopwm [u ap.], 1991 - . (OBC eLibrary, doun I'PT), 2021-2025 rr.

2.Pa3Besika u oxpaHa HeNp: HAyYHO-TEXHHYECKHUH JKypHa/ yupenutenu: M-Bo mpupo.
pecypcoB u skonoruu P®, Poc. reon. o-Bo. — Mocksa: [6.u.], 1931- . (OBC eLibrary, dbona
I'PT), 2021-2025 rr.

3.Hayku o 3emiie 1 HeApOTIOJIb30BaHKE: HAyYHbIH KypHas/ Mpk. HaIl. UCCleA. TeXH. YH-
T. - Upkyrck: UPHUTY, 1973 — . (Onextponnas oubnuoreka MPHUTY), 2021-2024 .

4.CTpouTenbcTBO HEPTSIHBIX M Ta30BBIX CKBOXKHWH Ha CyIIe M HA MOpE: HAY4HO-
TEXHUUYECKUN KypHal/ ydupeautens: Bcepoc. Hayu.-ucciaen. MH-T OpraHu3allid, YOpaBiIeHUS U
9KOHOMHUKH Hedreras. mpom-ctu .- MockBa: BHUMODBHI', 1993- . (OBC eLibrary), 2021-2025
IT.

5.I'opHBIii XypHa: HAYYHO-TEXHUYECKUI M MPOU3BOACTBEHHBIN KypHa/ yUpeAUTENIn
AK «AJIPOCA» [u ap.]. — Mocksa: Pyna u metamnsl, 1825 - . Beixogut exxemecsiano. (ITHN),
2021-2025 rr.

6.Boennbie 3HaHuA : Hay4dHO-TTONY sipHBIHA xypHan/ Llentp. coBet JJIOCAAD Poccum. -
Mocksa : Boennsie 3aanus, 1925 - . - Beixoaut exemecsuno, 2022-2025 rr.

7.0cHOBBI 0€30MACHOCTH JKU3HENEATEIbHOCTH : HMH(POPMAIMOHHO-METOIUYECKOE
U3JIaHUE M0 JeTCKOM Oe3zomacHocT/ M-Bo P® mo nenam rpaxkaaH. OOOpPOHBI, YPE3BHIY.
CUTYAIUsIM M JTUKBUAAIMH TTOCIEACTBUI cTUX. OeACTBUM. - MockBa : IHGOpMallMOHHBIN IEHTP
OO01mepoccuiickoil KOMIUIEKCHOW CHCTeMbl WH(GOPMUPOBAHUS W OIOBEIICHUS HACEICHHS B
MecCTax MaccoBOro mpeObiBanus tonaei, 2016 - . - Beixoaut exxemecsano, 2021-2025 rr.

Poccuiickue 3j1eKTPpOHHBIE pecypchbl U 0a3bl JaHHBIX
Poccuiickne 3jIeKTPOHHBIE pecypchbl H 0a3bl JAHHBIX
OnektponHas oubmmoreka MPHUTY: http://elib.istu.edu/
ObpazoBarenbHas iatdopma «tOpaiit» https://urait.ru/
DIeKTPOHHO-O0UOIMOTEeUHas cucTeMa «Znanium.comy: http://znanium.com/
DnekTpoHHO-O0nbmoTeunas cucrema «PRORFoGpa3oBanuey: http://profspo.ru/
OnektponHnas 6udimoreka MHI CO PAH: http://csl.isc.irk.ru/
OnextponHas 6ubnmorexa Upl'AY: http://elib.irsau.ru/
CereBas anekTpoHHas oubnmoreka (COB): http://e.lanbook.com/
Cucrema UHTEpakTHUBHBIX yueOHUKOB «Book On Lime»: https://bookonlime.ru/
DneKkTpoHHO-O0ubmoreunas cucrema "M3narensctBo Jlans'": http://e.lanbook.com/
. DnexTpoHHO-0nbmoTeunas cucrema IPRbooks: http://www.iprbookshop.ru/
. DnexTpoHHas 6ubauoreyHas cucrema «KOHCYNIbTaHT CTYAEHTa:
https://www.studentlibrary.ru/
. Hayunas anextponnas 6ubnmoreka eLIBRARY.RU : http://elibrary.ru/
. Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU (HOB): http://elibrary.ru/
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3apy0e:xHbIe 3JIEKTPOHHBbIE HAYYHbIE )KYPHAJIBI H 0a3bl JAHHBIX
14. ApxuBsI 3apyOCKHBIX U3JIATENBCTB : http://archive.neicon.ru/

JlokajabHbIEe 02351 JAHHBIX
(Oocmyn moabKo U3 YUMAIbHLIX 347108 OUOIUOMEKHU)



15. Y naneHHbli 31eKTpOHHBINA YnTaNbHbIN 321 [Ipesunentckoi 6ubnuoreku um. b.H.
Ensmuna https:// www.prlib.ru/

16. HannonanbHast 3nekTponHas oubmuoreka, HOb : https://H36.pd/

17. BupTtyanbHblii YuTaNbHBIN 3251 Poccuiickoii rocynapctBennoi onomnorexu (PI'B):
https://www.rsl.ru/

18. DnexTpoHHasi cuCTeMa HOPMATUBHO-TEXHUYECKON JOKyMeHTauu «TexakenepT»

19. CnpaBounas npaBoBas cucrema "Koncynsrant [lmroc"




4 KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHHUS YYEBHOI'O ITIPEJIMETA

KoHTposnb u oLeHKa pe3ynbTaTOB OCBOEHUS MpPEIMETa MPelyCMaTPUBAET CIEAYIOLINE
(bopMBI, METOIBI U KPUTEPUU OLICHKH:

Konanl KoHTpO/ILHO-01IeHOYHBIE CPeACTBA
KOMIIETeHIH A

OK 01 TecroBoe 3amanue ans qud. 3agera Nel, rectoBoe 3amanue 1 aud. 3aueta No2,
TecToBoe 3a7anue A aud. 3adera Ne3, recroBoe 3amanue A aud. 3adera Ned,
TecToBoe 3aaanue s aud. 3auera Ne5, TecroBoe 3aganue st qud. 3auera Neb

OK 02 TecroBoe 3amanue ans aud. 3agera Nel, rectoBoe 3aganue 1 aud. 3aueta No2,
TecToBoeE 3a7anue A aud. 3adera Ne3, recroBoe 3amanue aus aud. 3adera Ned,
TecToBoOe 3aaanue s aud. 3auera Ne5, TecroBoe 3aganue st qud. 3auera Neb

OK 04 TectoBoe 3amanue s aud. 3adera Nel, TecToBoe 3amanue s aud. 3adera No2,
TecToBoe 3a7anue A aud. 3adera Ne3, recroBoe 3amanue aus aud. 3adera Ned,
TecToBoe 3aganue aus aud. 3auera Ne5, rectoBoe 3aaanue as aud. 3adera Neb

OK 07 TecroBoe 3amanne st nud. 3agera Neb




