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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEFHOI'O

MHNPEJIMETA
«BbuoJjgorus»

1.1 MecTo npeamMera B CTPYKTYPE nporpamMmmal INIOATOTOBKH CIICHUATUCTOB CPEAHEI0 3BCHA

VYueOnsiii npeameTr «buosorus» OTHOCHUTCA K TpeaMeTHOW oOmactu «EcTtecTBeHHBIE

HayKh» M 00I1e00pa3oBaTeIbHOMY MKy MPOrpaMMbl TOATOTOBKM CIIEHUAINCTOB CPEIHETO

3BCHA.

1.2 TpeOoBaHusi K pe3yJibTaTaM 0CBOEHMS

Pesynmprarom oOCBOEHMS mpeaMera

c(hOpPMUPOBAHHOCTH CIEAYIOLIUX OOIINX KOMITETEHITHI:

«buonorusa»

ABJICTCA  OIIPEACTT €HHBIM JTan

Kox v nanmenoBanue

HJIaHI/IpyeMbIe pe3yJabTaThbl 0OCBOCHUA NIPpEAMETA

(popmupyembIx

KOMIIeTeHIHii O6mme Ilpeamerneie
OK 01. Bsibupars | JI.1 - ocoznanue obyyatonumucs | 3.1 - chopmMupoBaHHOCTH 3HAHUN
CIocoObI pELIECHHS | POCCUIMCKOM IPakIaHCKOU 0 MECTE U pOJIhd OMOJIOTHH B
3a1a4 UJEHTUYHOCTH; CHUCTEME Hay4YHOT'O 3HAHUS;
npoheccuoHaIbHOM JI.2 - roTOBHOCTB K (GYHKIIMOHAJIBHOW I'PaMOTHOCTH
JIeATETbHOCTH CaMOpPAa3BUTHIO, YeJIOBEKa /IS PELICHUs
IPUMEHUTEIBHO K | CaMOCTOSITEIbHOCTH U JKU3HEHHBIX IPOo0IIeM;
pa3IMYHBIM CaMOOIIPEIEICHHIO;
KOHTCKCTaM J1.3 - Hanu4Me MOTUBAIINH K V.1 - chopmMupoBaHHOCTH

00yYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBieHHOE
pa3BUTHE BHYTPEHHEH MMO3HUITIH
JUYHOCTHU Ha OCHOBE TYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickort denepanuu,
HMCTOPUYECKUX U HAIIMOHATHHO-
KYJIbTYPHBIX TPaAULUH,
(bopMHUpPOBAHHE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33PEHUSI, PABOCO3HAHUS,
AKOJIOTUYECKOHN KYNIbTYPHI,
CITOCOOHOCTH CTaBUTH IETTH U
CTPOUTD KU3HEHHBIE IJIAHBI.

M.1 - ocBoeHHbIE 00yUYaIOUTUMUCS
MEXIPEMETHbBIC TOHATHUS U
YHHUBEpCcaJIbHbIe yueOHbIE
JeicTBUS (pEryIsiTUBHBIE,
MO3HaBaTEIIbHBIC,
KOMMYHHUKaTUBHBIE);

M.2 - ciocoGHOCTD UX
WCIOJIb30BaHUS B

YMEHHSI PACKPHIBATh COIEPIKaHNE
OCHOBOITOJIATAFOTITHX
OMOJIOTMYECKUX TEPMUHOB U
IMOHATHH: KU3Hb, KJIETKA, TKAHb,
OpraH, OpraHusMm, BUJ,
MOMYJIAMS, IKOCUCTEMA,
ouoreHo3, ouocdepa;
MeTabosin3M (0OMEH BEIEeCTB U
IpeBpalleHne YHEPTun),
roMeocTas (caMoperyJsius),
OuocuHTe3 OesKa, CTpyKTypHas
opraHu3anu )XUBbIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJISIHS,
CaMOBOCIIPOU3BEICHHE
(pempozyKitus),
HACJIE/ICTBEHHOCTbD,
U3MEHYUBOCTb,
HHEPT03aBUCHUMOCTb, POCT U
pa3BHUTHE, yPOBHEBAS
OpraHu3aIus;

V.2 - chopMuUpPOBaHHOCTD YMEHUS
pacKpbIBaTh COMIEPIKAHUE
OCHOBOITOJIAT AFOITHX




MMO3HABATECILHON M COIMAJIbHOM
MPaKTHUKE, TOTOBHOCTh K
CaMOCTOSITEIBHOMY
MJIAHUPOBAHUIO U
OCYILIECTBIICHUIO Y4€OHOMH
JeATeILHOCTH, OPTaHU3aAIIUN
y4eOHOr0 COTPYAHUYECTBA C
MeJaroruyeCKMMH pabOTHUKAMU
Y CBEPCTHUKAMH, K YUACTHUIO B
MMOCTPOSCHUH WHIUBHIYaTbHOM
00pa30BaTeIbHOI TPAEKTOPUH;
M.3 - oBiazeHre HaBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COIIMaIbHON
JIeITCIIbHOCTH.

OMOJIOTUYECKUX TEOPHU U
TUIOTE3: KICTOYHOIA,
XPOMOCOMHOM, MYTAallMOHHOM,
IBOJIIOLIMOHHOM, TIPOUCXOXKACHHS
JKM3HU M YEJIOBEKa,

V.3 - chopmupoBaHHOCTH
YMEHHsI paCKpbIBAaTh
OCHOBOTIOJIAT AIOIINE
OMOJIOrMYeCKHEe 3aKOHBI U
3akoHomepHoctu (I'. Mengens, T.
Moprana, H.W1. BaBuiiosa, 3.
I'exkens, @. Mronnepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K
JKUBBIM CHCTEMAaM;

V.4 - npuoOpereHue omnbITa
IPUMEHEHHsI OCHOBHBIX METOIOB
HAy4YHOTO ITO3HaHUS,
UCTIOJIb3yeMBbIX B OMOJIOTHU:
HaOJII0ACHUS U OIIMCAHUS JKUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHu3aluy U IPOBEIECHUS
OMOJIOrMYECKOr0 IKCIIEPUMEHTA,
BBIJIBUKEHHUS TUIIOTE3, BBISABICHUS
3aBHUCHUMOCTH MEXTY
UCCJIEyEMbIMH BEJINUYNHAMM,
00BsCHEHUS OTYyYEHHBIX
pe3yabTaToB U (OPMYIHUPOBAHUS
BBIBOJIOB C UCIIOJIb30BaHUEM
Hay4HBIX [IOHATHUH, TEOPUH U
3aKOHOB;

V. 5 - chopmMupoBaHHOCTH
YMEHHSI BBIJIENATH CYIIECTBEHHBIE
IIpU3HAKU BUPYCOB, KIIETOK
MIPOKAPUOT U DYKAPHOT;
OOHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOT'€OIICHO30B U
AKOCHUCTEM; OCOOEHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U
MIPEeBpAIICHIS SHEPTUHU B KIIETKE,
(dhoTOoCHHTE3a, TUIACTUYECKOTO U
HHEPreTHUECKOT0 OOMeHa,
XEMOCHHTE3a, MUTO3a, MEi034a,
OTLIIOIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKCHUA, THANBUAYAJIbHOI'O
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), 6OPHOBI 32
CYIIIECTBOBaHHE, ECTECTBEHHOTO
oTOOpa, BUA00Opa30BaHU,




PUCIIOCOOTICHHOCTH OPraHU3MOB
K cpenie oOOuTaHusl, BIUSHUS
KOMITOHEHTOB 3KOCHUCTEM,
aHTPOMNOTECHHBIX U3MEHEHHI B
3KOCHCTEMAaX CBOCH MECTHOCTH,
KpYroBOpOTa BEILIECTB U
[peBpalEeHUE YJHEPTUM B
ounocdepe;

VY. 6 - chopMHPOBAHHOCTH
YMEHHSI IPUMEHSITh TIOJTy4YeHHBIC
3HaHUA IJ19 O0BICHEHUS
OMOJIOTUYECKUX MPOLECCOB U
SIBJICHHH, JIJIS1 IPUHATHS
IIPAaKTHYECKUX PELICHUH B
IMOBCEIHEBHOM KU3HH C LETBI0
obecrniecucHus 0E€30I1aCHOCTH
CBOETO 3JI0POBBS U 3JI0POBbS
OKPYXKAIOIIMX JIFO/ICH,
coOTI0ICHHSI 3J0POBOTO 00pa3a
JKW3HHU, HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAOLIEH
MIPUPOJIHOM CpeJie; TOHUMaHNe
HEOOXOIMMOCTH UCITOJIb30BaHUS
JIOCTHKEHUH COBPEMEHHOM
OMOJIOTMHU U OMOTEXHOJIOTHH IS
parroHaIbHOTO
MIPUPOIOTIOTH30BAHHS;

V.7 - chopMupoBaHHOCTH YMEHHUS
pemaTth OMOJIOrMYECKHe 3aauH,
COCTABJIATh TEHOTUITUIECKHE
CXEMBI CKpeLUBaHMsI Ul Pa3HbIX
TUTIOB HACJIETOBAHMSI TPH3HAKOB
y OpPraHU3MOB, COCTABIISTh CXEMBbI
MepeHOca BEIIECTB U YHEPTUHU B
HKOCHUCTEMAX (LleNH MUTaHUS,
MUIIEBBIE CETH);

VY. 8 - chopMHupOBaHHOCTH
YMEHHI KPUTUYECKHU OLEHUBATH
nH(pOpMaLHIO0 GUOIOTHYECKOTO
COJIeprKaHusl, BKIFOYAIOIIYIO
TICEBJIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB
(cpencTBa MaccoBou
uH(pOpMaIuU, HAYIHO-
MOMYJISIPHBIC MAaTEPHAIIBI);
HUHTEPIPETHPOBATH ITUUECKUE
aCIIeKThl COBPEMEHHBIX
HCCIICIOBAHUI B OMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;




paccMaTpuBaTh II100aIbHBIE
HKOJIOTUYECKHUE MTPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110
OTHOUICHUIO K HUM COOCTBEHHYIO
HO3HUINIO;

VY.9 - chopMuUpPOBaHHOCTH YMEHUI
co3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIC
COOO0ILIeHUsI HA OCHOBE
Ouosornueckoil nupopmanuu u3
HECKOJIbKMX HUCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.

OK 02. Ucnonb3oBarth

COBpPEMEHHBIE
cpenacTBa HIOUCKa,
aHanmm3a "
UHTEPIIpETaINN
uHpOpMaLun u
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH TUIst
BBINIOJIHEHUST  3aj7a4
npodeCCHOHAIBHON
JeSITebHOCTH

JI.1 - oco3HaHue 00yYarOIUMUCS
POCCHUICKOM I'pa)KJaHCKON
UJCHTUYHOCTH;

JI.2 - roTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIIPEIEIICHHUIO;

JI.3 - HanuMuKMe MOTUBALIMU K
00y4YEHHIO U JTUYHOCTHOMY
pa3BUTHIO;

JI.4 - nenenanpaBieHHOE
pa3BUTHE BHYTPEHHEN MO3ULIUN
JMYHOCTH HAa OCHOBE JYXOBHO-
HPAaBCTBEHHBIX IEHHOCTEH
HaponoB Pocculickont @enepanny,
MCTOPUYECKHUX U HAIlMOHAJIBHO-
KYJIBTYPHBIX TpaJnuLIUH,
(bopMHUpPOBAHHE CUCTEMBI
3HAYUMBIX [ICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNLHUOHHOIO
MHUPOBO33pEHUS, IPAaBOCO3HAHMSI,
JKOJIOTUYECKOH KYNIbTYPHI,
CIOCOOHOCTH CTAaBUTH LIENIH U
CTPOUTH >KU3HEHHBIE TJIaHBI.

M.1 - ocBoeHHbIE 00yUAIOITMMHUCS
MEXIMpPEIMETHbIE OHATUS U
YHUBEpCaJIbHbIE YUeOHbIE
JeicTBUS (PETyNATUBHBIE,
II03HABATEIIbHBIE,
KOMMYHHUKaTHBHbIE);

M.2 - cnocoGHOCTH UX
HCIIOJIb30BaHUS B
IIO3HABATEJILHON U COLUAIbHOU
IIPAKTUKE, TOTOBHOCTB K
CaMOCTOSITEIBHOMY
IUIAHUPOBAHMIO U

3.1 - chopMHUpOBaHHOCTH 3HAHUH
0 MECTE U pOJIhd OMOJIOTHH B
CUCTEME Hay4YHOT'O 3HAHUS;
(GyHKIIMOHAJIBHOW I'PaMOTHOCTH
YeNoBeKa JJIs PeleHus
JKU3HEHHBIX IPOo0IIeM;

V. 8 - chopmMupoBaHHOCTH
YMEHUH KPUTUYECKU OLIEHUBATh
UHPOPMALIHIO OHOIOTUIECKOTO
COJIepKaHNUs, BKITIOYAIOIIYIO
MCCBAOHAYYHbIC 3HAHUA M3
Pas3IUYHBIX HCTOYHHUKOB
(cpencTBa MaccoBou
uHpOpMaIUU, HAyYHO-
MOMYJISIPHBIE MaTEPUAIIbI);
MHTEPIPETHPOBATH ITUYECKHE
ACIICKThI COBPEMCHHBIX
UCCIIeIOBaHU B OMOJIOTHH,
MEOUIINHE, 6I/IOT€XHOJ'IOFI/II/I;
paccMaTpuBaTh I100aIbHBIE
HKOJIOTMYECKHE TTPOOIIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOILIEHHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

V.9 - chopMHpOBaHHOCTH YMEHUA

CO3/1aBaTh COOCTBEHHBIE
[MUCHbMEHHBIE u YCTHBIC
COOOIIEHUS Ha OCHOBE

Ouosiornyeckoil mHpopManuu H3
HECKOJIbKUX HCTOYHUKOB,
IrpPaMOTHO UCIIOJIb30BAaTh

MOHSATUHHBIN anmapat OHOJIOTHH.




OCYILIECTBIICHHUIO Y4eOHOMH
JESITEIbBHOCTH, OpraHu3aIuu
y4e0HOr0 COTPYAHUYECTBA C
NeAarorndyecKuMu paboOTHUKaAMHU
U CBEPCTHUKAMH, K YUACTHUIO B
MOCTPOCHUU UHAUBUAYAIbHON
00pa30BaTeIbHOI TPAEKTOPUH;
M.3 - oBiazeHre HaBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W COLIMaTbHON
NEeSITETTLHOCTH.

OK 04. D¢dexruBno
B3aUMO/ICHCTBOBATh W

paboratb B
KOJIJICKTHBE "
KOMaH/1e

JI.1 - oco3HaHue 00YJIArOIIUMHUCS
POCCHUICKOM IpakIaHCKOU
UJCHTHYHOCTH;

JI.2 - roTOBHOCTB K
CaMOpPa3BHTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIPEIEIEHHUIO;

JI.3 - HanM4Kre MOTUBAIIMU K
00y4YEHHUIO U TMYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEH MO3ULIUU
JUYHOCTH Ha OCHOBE JTyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH
HapoaoB Poccuiickoin denepannu,
HUCTOPUYECKHX U HAIIMOHAIBHO-
KYJIBTYPHBIX TPaJIULINH,
dbopMUpOBaHUE CUCTEMBI
3HAYUMBIX [ICHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO
MHUPOBO33pEHUs, TPABOCO3IHAHMSI,
HKOJIOTMYECKOH KYIbTYPHI,
CITOCOOHOCTH CTaBUTH 1IETH U
CTPOUTH KU3HEHHBIE TIAHBI.

M.1 - ocBOeHHbIE 00yUYaIOUTUMUCS
MEXIMPEMETHBIE TIOHATUS U
YHHUBEpCcaJIbHbIE yueOHbIE
JeNCTBUS (PETYNIATUBHEIE,
MO3HABATEIIbHEIE,
KOMMYHHUKATHBHBIC);

M.2 - crtocoOHOCTB UX
UCIIONIb30BaHUS B
MMO3HAaBATEILHON M COIHAJILHOMN
MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIILHOMY
TUTAHUPOBAHHIO U
OCYIIECTBICHUIO YICOHOU
JESITEIIbHOCTH, OpTraHU3aI[uu
y4eOHOTO COTPYIHUYECTBA C

3.1 - chopmMHupOBaHHOCTH 3HAHUH
0 MeCTe U POJI OHOJIOTHH B
CHUCTEME Hay4YHOTO 3HAHUS;
(bYHKIIMOHATBHON IPaMOTHOCTH
YeI0BeKa IS PEIICHHUs
KU3HEHHBIX TPOOIIEM;

V.1 - chopmupoBaHHOCTH
YMEHUS paCKpBIBaTh CO/ICPIKaHUE
OCHOBOITOJIATAFOLIUX
OMOJIOrMYECKUX TEPMUHOB U
HOHATHUI: )KU3HB, KJIETKA, TKaHb,
OpraH, OpraHusMm, BUJ,
HOMYJISLMS, YKOCUCTEMA,
ouolieHos3, ouocdepa;
MeTabosin3M (0OMEH BEIIeCTB U
MIpEeBpaleHUE SHEPTUN),
romMeocTas (CaMOperyJsius),
OuocuHTe3 OenKa, CTpyKTypHast
OpraHu3alus JKUBBIX CUCTEM,
JIMCKPETHOCTH, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEJICHHE
(pempozyKitus),
HaCJIE/ICTBEHHOCTbD,
U3MEHYUBOCTb,
YHEPT03aBUCHUMOCTb, POCT U
pa3BUTHE, ypOBHEBAs
OpraHu3aIus;

V.2 - chopMupOBaHHOCTh YMEHUS
pacKpbIBaTh COJIEpKAHUE
OCHOBOITOJIararoIInX
OMOJIOTHYECKUX TEOPHd U
THIIOTE3: KICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
ABOJIIOIIMOHHOM, TPOUCXOKICHUS
JKM3HHU U YCIIOBCKA;

V.3 - chopmupoBaHHOCTH
yYMEHHSI PACKPhIBATh




Ne1arornyecKuMH pabOTHUKAMHU
Y CBEPCTHUKAMH, K y4aCTHIO B
IIOCTPOCHUU MHAUBUAYAIbHON
00pa30oBaTeIbHON TPACKTOPHH;
M.3 - oBnaseHne HaBBIKAMHU
y4eOHO-HCCIIeJ0BATENNbCKOM,
IIPOEKTHOM U COLUATILHON
JESTEIIBHOCTH.

OCHOBOTIOJIAT AI0IIHE
OMOJIOTMYECKHE 3aKOHBI 1
3akoHomepHoctu (I'. Mengens, T.
Moprana, H.W. BaBuiiosa, 3.
I'exkens, @. Mronnepa, K. bapa),
IPaHUIBl UX IPUMEHUMOCTH K
JKUBBIM CHCTEMAM;

VY.4 - npuoOpeTeHHe OMbITa
MIPUMEHEHHUS] OCHOBHBIX METO/IOB
HAy4YHOTO MMO3HAHUS,
HCIIOJIb3YEMBIX B OMOJIOTHU:
HAOJIIOIEHUS U OIIMCAHUS KUBBIX
CHCTEM, TIPOIIECCOB U SIBJICHHIA;
OpTaHW3aIH U TPOBEICHUS
OMOJIOTUYECKOT0 IKCIICPUMEHTA,
BBIJIBMOKCHUS TUIIOTE3, BHISBIICHUS
3aBHCHUMOCTH MEXTY
UCCIIeTyeMbIMU BEIIMYUHAMH,
00BsCHEHUS TOTYyYEHHBIX
pe3ynbTaToB U (POPMYITHPOBAHUS
BBIBOJIOB C MCIIOJIb30BaHUEM
HaYYHbIX [IOHATUN, TEOPUU U
3aKOHOB;

V. 5 - chopmMupoBaHHOCTH
YMEHHsI BBIJIENATH CYIIECTBEHHBIE
MIPU3HAKA BUPYCOB, KJIIETOK
MIPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUIOB, OMOTEOIIEHO30B U
HKOCHCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIpEeBpAIICHHs SHEPTUHU B KIIETKE,
(dhoToCHHTE3a, TNIACTUYECKOTO U
HHEPreTHUECKOTr0 OOMeHa,
XEMOCHHTE3a, MUTO3a, MEH034a,
OTLIIOIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKCHUS, UHIHBHTyaJIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), 6OPHOBI 32
CYIIIECTBOBaHHE, ECTECTBEHHOTO
oTbopa, BUA00Opa30BaHUS,
MIPUCTIOCOOTICHHOCTH OPTaHU3MOB
K cpejie OOMTaHuUs, BISHUSI
KOMITOHEHTOB DKOCHCTEM,
AHTPOTIOTCHHBIX H3MCHCHH B
AKOCHCTEMAax CBOEH MECTHOCTH,
KpyroBOpOTa BEILIECTB U
MIpEeBpaIT[CHIE YHEPTUU B




ouocdepe;

VY. 6 - chopMupoOBaHHOCTH
YMEHUS IPUMEHSATD MMOJTy4YEHHBIC
3HAHUS J1JI1 00bICHEHUS
OMOJIOTUYECKHX MPOIIECCOB U
SIBIICHUH, JIJIS1 IPUHSATHUS
MPAKTUYECKUX PEIICHUI B
MMOBCEIHEBHOM KM3HHU C IEIIBIO
obecneyeHus1 6€30aCHOCTH
CBOETO 37I0POBbSI U 3JI0POBBS
OKPY’KAIOIIMX JIFOJICH,
coOroIcHHSI 30POBOT0 00pasa
JKW3HHU, HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKaOUIEH
MIPUPOTHON cpefie; TOHUMaHuE
HEOOXOIMMOCTH UCITOJIb30BaHUS
JIOCTHKEHUH COBPEMEHHOM
OMOIOrry U OMOTEXHOJIOTUH I
paroHaIBHOTO
MIPUPOIOTIOIB30BAHHS;

V.7 - chopMHUpPOBAaHHOCTH YMEHUS
peaTs OMOJIOrMYecKHe 3a/1a4H,
COCTaBJISITh TEHOTUIIMYECKUE
CXEMBbI CKpEIIMBaHus I pa3HbIX
TUIIOB HACJIEAOBaHUS TPU3HAKOB
Yy OPraHU3MOB, COCTABJIATh CXEMBI
IIEPEHOCA BEILECTB U DHEPIUU B
AKOCHCTEMax (LIeNH MUTaHUS,
MUIIEBBIE CETH);

Y. 8 - chopMHupOBaHHOCTH
YMEHUH KPUTUYECKU OLIEHUBATh
uHpOpMaLHIO0 OHOJIOTHYECKOTO
COJIepKaHNs, BKITFOUAIOIYIO
TNICEB/IOHAYYHBIEC 3HAHUS U3
Pa3INYHBIX UCTOYHUKOB
(cpencTBa MaccoBoi
uH(pOopMaluu, HAy4HO-
HOTYJISIPHBIE MaTepHAIb);
MHTEPIPETHPOBATH ITHICCKHE
acIeKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTHH,
MeIUIHe, OMOTEXHOJIOTHH;
paccMaTpuBaTh II00ATBHBIC
HKOJIOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOILIEHHIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

V.9 - chopMHpPOBAaHHOCTH YMEHUM




Cc031aBaTh COOCTBEHHEIE
MUCHbMEHHBIE u YCTHBIC
CcOoOO0IEeHUS Ha OCHOBE

Ouosiornyeckoil mHboOpMaLUU U3
HECKOJIBKHX VICTOYHHUKOB,
I'PaMOTHO UCIIOJIb30BATh

MOHSATUHHBIN anmapat OHOJIOTHH.

OK
CopeiicTBOBaThH
COXPaHEHHUIO
OKpYKarollel Cpeasl,
pecypcocOepeKeHHUIO,
NPUMEHSTh 3HaHUS 00
W3MEHEHUU KIMMaTa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

a3 pexTruBHO
JIECTBOBATH B
Ype3BbIYAHBIX
CUTYaITUIX

07.

JI.1 - oco3Hanue 00y4arOIUMUCS
POCCHUICKOM I'paKJaHCKOU
HWJIEHTUYHOCTH;

JI.2 - TOTOBHOCTB K
CaMOPAa3BUTHIO,
CaMOCTOSATEILHOCTH U
CaMOOTIPE/ICIICHUIO;

JI.3 - Hamu4ue MOTHBAIIMH K
00YYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEH MMO3UITIH
JUYHOCTH Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HapoaoB Poccuiickoii @enepanuu,
HMCTOPUYECKUX U HAIMOHATBHO-
KYJIBTYPHBIX TPaJULIUH,
(GhopMHUpPOBAHHE CUCTEMBI
3HAYUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33PEHUSI, TPABOCO3HAHUS,
HKOJIOTUYECKOHN KYNIbTYPHI,
CIIOCOOHOCTH CTaBHUTH LIEIU U
CTPOUTD JKU3HEHHBIE IIJIAHBI.
M.1 - ocBoeHHBIE 00yUaIOLIUMUCS
MEXIPEMETHBIC TOHATHUS U
YHHUBEpCcaJIbHbIE yUeOHbIE
JeNCTBUS (PETYNATUBHEIE,
MMO3HABAaTENIbLHEIE,
KOMMYHHUKATHBHBIC);

M.2 - ciocoOHOCTE X
HCIIOJIb30BaHUS B
MMO3HAaBATEILHON M COIHAIIFHOMN
MPaKTUKE, TOTOBHOCTb K
CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHUIO U
OCYIIIECTBIICHUIO y4eOHON
JIeATEeTbHOCTH, OPTaHU3auU
y4eOHOTO COTPYIHUYECTBA C
MeAarorn4ecKuMu pabOTHUKAMHU
Y CBEPCTHUKAMH, K y4aCTHIO B
MOCTPOEHUU WHUBUIYyaTIbHOU
00pa3zoBaTeNbHON TPACKTOPHH;

3.1 - chopMHUPOBAHHOCTH 3HAHHUM
0 MEeCTE M pOJIi OMOJIOTHH B
CUCTEME Hay4YHOT'O 3HAHUS;
(byHKIMOHATIBHON IPaMOTHOCTH
YesoBeKa JJIs peleHus
JKU3HEHHBIX IPOo0IIeM;

V. 5 - chopmMupoBaHHOCTH
YMEHHSI BBIJIENATH CYIIECTBEHHBIE
MIPU3HAKUA BUPYCOB, KJIIETOK
MIPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHUIOB, OMOTE€OIIEHO30B U
HKOCHCTEM; OCOOEHHOCTHU
MPOIIECCOB OOMEHA BEIIECTB U
MIPEeBpAICHHs SHEPTUHU B KIIETKE,
(dhoToCHHTE3a, TNIACTUYECKOTO U
HHEPreTHUECKOT0 OOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OTLIIOIOTBOPEHUS, PA3BUTUS U
Pa3MHOKEHUS, UHIANBHIYaTLHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32
CYIIIECTBOBaHHE, ECTECTBEHHOTO
oTOOpa, BUA00Opa30BaHUS,
MPHUCTIOCOOJIEHHOCTH OPTaHU3MOB
K cpejie OOMTaHuUs, BIUSHUS
KOMITOHEHTOB YKOCHCTEM,
AHTPOTIOTCHHBIX H3MCHCHH B
AKOCHCTEMAaxX CBOEH MECTHOCTH,
KpyrOBOpPOTA BEIIECTB U
MIpeBpallleHIE YHEPTUHU B
ounocdepe;

VY. 6 - chopMHPOBAHHOCTH
YMEHUS TIPUMEHSITH MOJyYCHHBIC
3HAHUA OJIs1 O6’B$ICH€HI/I$I
OMOJIOTUYECKUX MPOIECCOB U
ﬂBHeHHﬁ, JJIA HpI/IHSITI/ISI
MPAKTUYCCKHUX PEIICHUH B
ITOBCEIHEBHOMN KHU3HHU C LEJBIO
obOecrneueHus 0€30IaCHOCTH
CBOECTO 37I0POBbBSI M 3JI0POBbS




M.3 - oBlIafcHKUE HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM U COLUATILHON
JIeITEIbHOCTH.

OKPYXAIOIIMX JIFOAEH,
coOJr0IeHHs 37T0pOBOTO 00pasa
JKU3HU, HOPM TPAMOTHOTO
MOBEJICHUS B OKPY KArOIICH
IIPUPOJHOM Cpelie; IOHUMaHue
HEOOXOIMMOCTH UCIIOJIb30BaHUS
JIOCTH>KEHUN COBPEMEHHOU
OHMoIOrvuu U OMOTEXHOJIOTUH I
parroHaIbHOTO
MIPUPOIOTIOIB30BAHHS;

VY. 8 - chopMHUpPOBAHHOCTH
YMEHHI KPUTUYECKHU OIEHUBATH
nHpopMaIro OHOIOTHIECKOTO
COJIepKaHUs, BKITFOUAIOIIYIO
MICEBJOHAYYHbIEC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB
(cpenctBa MaccoBoi
uH(pOpMaluU, HAYIHO-
MOMYJISIPHBIC MAaTEPHAIIBI);
MHTEPIPETHUPOBATH ITUUECKUE
acIeKThl COBPEMEHHBIX
UCCIIeIOBaHMM B OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;
paccMmarpuBath rio0aibHbIe
HKOJIOTMUYECKHE TPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIIIEHHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

IIK 1.4.
IToaroraBanBate U
PUMEHSTH OypOBBIE
pacTBOpPbI, OYUIIATH U
YTHJIM3UPOBATh X
TOCJIE UCIIOIb30BaAHUS

JI.1 - oco3Hanue oOy4aromuUMucs
POCCUICKOM I'paKJaHCKOU
UJEHTUYHOCTH;

J1.2 - TOTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITENIBHOCTH U
CaMOOIMPEIEICHHIO;

JI.3 - HanMuKMe MOTUBALIMM K
00Y4YEHHUIO U TUYHOCTHOMY
pa3BUTHIO;

JI.4 - nenenanpaBieHHOE
pa3BUTHE BHYTPEHHEN MO3ULINN
JMYHOCTH Ha OCHOBE TYXOBHO-
HPABCTBEHHBIX [IECHHOCTEN
HapoaoB Poccuiickoin denepannu,
HCTOPUYECKHUX U HALIMOHAJIBHO-
KYJIbTYPHBIX TpaJuLIUH,
(bopMHpOBaHUE CUCTEMBI
3HAYUMBIX [ICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNLHOHHOIO

3.1 - chopMHUPOBAHHOCTH 3HAHHI
0 MeCTe ¥ poJii OMOJIOTHH B
CUCTEME HayJIHOTO 3HAHUS;
(GyHKIIMOHATBHOU TPaMOTHOCTH
YeJIOBEKa JIUIST PEIICHUS
YKU3HEHHBIX TTPO0IIeM;

VY.4 - npuoOpereHHe OMbITa
MIPUMEHEHHSI OCHOBHBIX METOIOB
HAY4YHOT'O TTO3HAHUS,
UCTIOIB3YEMBIX B OMOJIOTHH:
HAOJIOICHUS ¥ OIIMCAHUS JKUBBIX
CHCTEM, IIPOLIECCOB U SBJICHUN;
OpraHu3aluy U IPOBEICHUS
OMOJIOrMYECKOro IKCIIEPUMEHTA,
BBIJIBUKECHHUS TUIIOTE3, BBISABICHHS
3aBUCUMOCTH MEXKITY
HCCIIeTyeMbIMH BETTMUNHAMH,
OOBSICHEHUS MOJTy4YEHHBIX
pe3yabTaToB U (POPMYITHUPOBAHUS
BBIBOJIOB C MCIIOJb30BaHUEM




MHUPOBO33PEHUS, TPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIbTYpBI,
CIIOCOOHOCTH CTaBUTb LIETH U
CTPOUTD )KU3HEHHBIE TIAHBI.
M.1 - ocBOEHHBIE 00yUYAIOLTUMUCS
MEXITPEIMETHbIE TOHATUS U
YHUBEPCAJIbHBIE YUeOHBIE
neicTBus (peryasiTUBHbIE,
M03HABAaTENbHEbIE,
KOMMYHHUKAaTHBHBIE);

M.2 - cnocoGHOCTH UX
UCIOJIb30BaHUs B
IIO3HABATEJIBHOW U COLUAIbHOU
IPaKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U
OCYIIIECTBJICHUIO yU4eOHOU
JeSITeTLHOCTH, OPTaHU3aIIH
y4eOHOr0o COTpYIHUYECTBA C
Ne1arornuecKuMH pabOTHUKAMU
U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOCHUH MHIUBUAYAIbHON
00pa3oBaTebHON TPACKTOPHH;
M.3 - oBnajsieHHEe HaBbIKaMU
yueOHO-HCCIIeJ0BATENNbCKOM,
IIPOEKTHOM U COLMATIbHON
NeSITETbHOCTH.

HAy4HBIX IIOHATHUM, TEOPUN U
3aKOHOB;

VY. 5 - chopMHpPOBaHHOCTH
YMEHUSI BBIJICNIATH CYIIECTBEHHBIC
NIPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT U SYKApHUOT;
OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIIEHO30B U
HKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIPEeBPAIICHIS SHEPTUHU B KIIETKE,
(doTocHHTE3a, MIIACTUIECKOTO U
SHEPreTHUECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MEH03a,
OTUTOIOTBOPEHUSI, PA3BUTHS U
Pa3MHOXKCHUSI, HHMBHIyaIbHOTO
pa3BUTHSI OpraHU3Ma
(oHTOreHE3a), 60pHOBI 3a
CYIIIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BUI000pa3oBaHus,
PUCIIOCOOJICHHOCTH OPraHU3MOB
K cpejic OOMTaHuUs, BIUSHUS
KOMITIOHEHTOB 3KOCHUCTEM,
AHTPOTIOTCHHBIX H3MCHCHHI B
HKOCHUCTEMAX CBOEH MECTHOCTH,
KPYroBOPOTa BEIIECTB U
MpeBpallleHHe SHEPTUU B
ouocdepe;

V. 6 - chopMupOBaHHOCTH
YMEHHUsI IPUMEHSITh TOTy4YeHHbIS
3HAHUS JUTSI OO BSICHEHUS
OMOJIOTMYECKHUX MPOIIECCOB U
SIBIICHUH, JIJIS] TIPUHSATHUS
MPAKTUYECKHUX PEIICHUH B
MMOBCETHEBHOM KU3HHU C IEIIBIO
obecrneueHust 0€30MaCHOCTH
CBOECTO 37I0POBbBSI H 3JI0POBbS
OKPYXKAFOIIHX JIFO/ICH,
co0r0IeHHs 3J0pOBOTO 00pasa
JKU3HU, HOPM TPAaMOTHOTO
TOBEJICHUS B OKPYKAIOIIEH
MIPUPOIHON cpefie; TOHUMaHKe
HEOOXOINMOCTH HCIIOIB30BaAHMS
JIOCTHKEHU COBPEMEHHOMU
OMOJIOTMU ¥ OMOTEXHOJIOTHH IS
parroHaIbHOTO
MPUPOIONOIB30BAHUS;

V.7 - chopMUPOBAHHOCTHh YMEHUS




pemiats OMOJIOTHYECKHE 3a/1a4H,
COCTaBJISITh TEHOTUITHYECKHE
CXEMBI CKPEIIMBAHUS TS Pa3HbIX
TUIIOB HACIEI0BaHUS TPU3HAKOB
Yy OPraHu3MOB, COCTaBJISATh CXEMBI
MepeHoca BelleCTB U SHEPTUU B
sKOcHcTEeMax (1[enu MUTaHus,
MTUIIEBHIE CETH ),

VY. 8 - chopMHpPOBaHHOCTH
YMEHUH KPUTUYECKU OLIEHUBATh
nHpopMaIro OHOIOTHIECKOTO
COJIepKaHusl, BKIIOYAIOLIYIO
MICEBJOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB
(cpenctBa MaccoBoi
uH(popMaLuu, HAy4HO-
MOMYJISIPHBIE MaTEePUAIbl);
MHTEPIPETUPOBATH ITUYECKUE
acTIeKThl COBPEMEHHBIX
UCCIJIEIOBaHM B OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;
paccMmatpuBath rio0aibHbIe
HKOJIOTHYECKHUE TTPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOIIIEHHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

IIK 1.8. CoOmrogars

HKOJIOTHYCCKHUE
TpeOOBaHUS u
TpeOOBaHUSI TEXHHUKHU
0e301macHOCTH

JI.1 - oco3Hanue oOy4aroUMuUCs
POCCUICKON I'paKIaHCKOU
WUJIEHTUYHOCTH;

J1.2 - TOTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITENIbBHOCTHU U
CaMOOIIPE/ICIIEHUIO;

J1.3 - HanuuKMe MOTUBALIMH K
00yYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEH MMO3HUITIU
JIMYHOCTU HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickoin denepanuu,
HWCTOPUYECKUX U HAITMOHAIBHO-
KYJIbTYPHBIX TPAAUIUH,
(hopMHUpPOBaHHUE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICTIOBBIX YCTAHOBOK,
AHTUKOPPYILUOHHOTO
MHUPOBO33PEHHUSI, IPABOCO3HAHNUS,
JKOJIOTUYECKOH KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh LIETH U

3.1 - chopMHUPOBAHHOCTH 3HAHHI
0 MecCTe ¥ poJii OMOJIOTHH B
CUCTEME HayJIHOTO 3HAHUS;
(GyHKIIMOHATBHOU TPaMOTHOCTH
YeJIOBEKa JIUIST PEIICHUS
YKU3HEHHBIX TTPOo0IIeM;

3.1 - chopMHUpOBaHHOCTH 3HAHUH
0 MECTE U pOJIh OMOJIOTHH B
CUCTEME HAyJIHOTO 3HAHUS;
(GYHKIIMOHATBHOU TPaMOTHOCTH
YeJIoOBeKa JIS PeIICHUS
JKU3HEHHBIX TTPOOIIeM;

V.4 - npuobpeTreHue omnbita
IPUMEHEHHSI OCHOBHBIX METOIOB
HAY4YHOT'O ITO3HAHUS,
UCTIOJIB3YEMBIX B OMOJIOTHH:
HaOJIOICHUS ¥ OIIMCAHUS KUBBIX
CHCTEM, IIPOLIECCOB U SBJICHUN;
OpraHu3alluy U IPOBEIECHUS
OMOJIOTMYECKOTO IKCIIEPUMEHTA,
BBIJIBUKCHHUS TUIIOTE3, BBISABICHHS
3aBUCHMOCTH MEX]Y




CTPOUTD JKU3HEHHBIE IIJIAHBI.
M.1 - ocBOCHHBIE 00YUYAIOIIIUMHCS
MEXIPEIMETHBIC TOHSATHUS U
YHUBEpCaIbHbIC YUCOHBIC
JeicTBUS (PEryJIsiTUBHBIC,
MO3HAaBAaTEeNIbHEIE,
KOMMYHHUKaTHBHBIE);

M.2 - ciocOOHOCTE X
HCIIOJIL30BaHUS B
IMO03HABaTEILHOM 1 COIlHAILHOMN
MPaKTUKE, TOTOBHOCTh K
CaMOCTOSITCIIBHOMY
MJIAHUPOBAHUIO U
OCYIIECTBIICHUIO yueOHOU
JIeSATeTbHOCTH, OPTaHU3aAIUU
y4e0HOT0 COTPYAHUYECTBA C
MeJaroru4eCKuMu pabOTHUKAMU
Y CBEPCTHUKAMHU, K y4aCTHIO B
MIOCTPOCHUU WHAUBUAYATbHON
00pa30BaTeIbHOIN TPAEKTOPUU;
M.3 - oBiazeHne HaBBIKAMU
y4€OHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COIMaTIbHON
JIeSITCIIbHOCTH.

UCCIJIETyEMbIMH BEJINUMHAMM,
0OBSICHEHUS MOJTy4YEHHBIX
pe3yabTaToB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIB30BAHUEM
Hay4HBIX [IOHATHI, TEOPUN U
3aKOHOB;

VY. 5 - chopMHpPOBaHHOCTH
YMEHWSI BBIJICNIATH CYIIECTBEHHBIC
MIPU3HAKU BUPYCOB, KJIETOK
MPOKAPUOT U DYKAPHOT;
OJITHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIIEHO30B U
9KOCHUCTEM; OCOOEHHOCTH
MPOLIECCOB OOMEHA BEIECTB U
MIPEBPAIICHIS SHEPTUHU B KIIETKE,
dboTocuHTE3a, MIIACTUYECKOTO U
HHEPreTHUECKOTro 0OMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OTLIIOIOTBOPEHUS, PA3BUTUS U
Pa3MHOXKCHUS, UHIUBHUIyaJILHOTO
pa3BUTHA OpraHU3Ma
(oHTOreHe3a), 60pHOBI 3a
CYIIIECTBOBaHHE, ECTECTBEHHOT'O
oTOOpa, BUA00OpA30BaAHUS,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpejie OOMTaHuUs, BIUSHUS
KOMITOHEHTOB YKOCHCTEM,
AHTPOTIOTCHHBIX H3MCHCHHI B
HKOCHCTEMAaxX CBOEH MECTHOCTH,
KPyrOBOpPOTA BEIIECTB H
MpeBpallleHHe SHEPTUHU B
ouocdepe;

V. 6 - chopMupOBaHHOCTH
YMEHHUsI IPUMEHSIThH TOTy4YeHHbIS
3HAHUS 1JI9 00BICHEHUS
OMOJIOTUYECKHUX MPOIECCOB U
SIBIICHUH, JIJISI TIPUHSATHS
MPAKTUYECKHUX PEIICHUH B
MMOBCETHEBHOM KU3HHU C IEIIBIO
obOecrneueHus 0€30IaCHOCTH
CBOETO 37I0POBbSI U 3JI0POBBS
OKPYXKAFOIIHX JIFO/ICH,
co0Ir0IeHHs 3J0pOBOTO 00paza
JKU3HU, HOPM TPaAaMOTHOTO
MOBEJICHUS B OKPYKAIOLIEH
MPUPOIHON cpefie; TOHUMaHKe
HEOOXOIMMOCTH UCIIOJIb30BaHUS
JIOCTH>KEHUN COBPEMEHHOMU
OMOIOrry U OMOTEXHOJIOTUH I




pPalMOHAIBHOTO
MPUPOIOTIOJIb30BAHHS;

VY.7 - chopMUPOBAHHOCTH YMEHUS
pemats OMOJIOTHYECKHE 3a/1a4H,
COCTaBJISITh TEHOTUITHUECKHE
CXEMBI CKPEIIUBAHUS JJIs1 Pa3HBIX
TUIIOB HACIEI0BAHUS TPU3HAKOB
Yy OPraHu3MOB, COCTaBJISATH CXEMBI
MepeHoca BeIlleCTB U SHEPTUU B
sKOcHcTeMax (1Ienu MUTaHus,
MTUIIEBHIE CETH);

Y. 8 - chopmMHupoBaHHOCTH
YMCHHI KPUTUICCKHU OICHUBATH
nHpopMaIro OHOIOTHIECKOTO
COJIepKaHUs, BKITFOUAIOIIYIO
TICEBJIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB
(cpencTBa MaccoBou
uHpOpMAIINU, HAYYHO-
MOTYJISPHBIE MaTepHAIIBI);
UHTEPIPETHPOBATH ITUYCCKHE
acIeKThl COBPEMEHHBIX
UCCIIC/IOBaHMIA B OMOJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH;
paccMmatpuBath rio0agbHbIe
HKOJIOTMYECKHE TTPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIIIEHHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;




2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O ITIPEJIMETA

2.1 O0beM y4eOHOro npeamMera ¥ BUIAbI y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

YyeOHast HArpy3Ka 00y4arOUIUXCH:

39

B TOM YHCJIC:

JICKIIUH, YPOKH, CCMUHAPbI

38

IIPAKTUYCCKHUC 3aHATHUA

na60paT0pHLIe 3aHATHA

VHJIMBUIYJIbHBINA TPOEKT

13 HUX Npo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE

IIpomeskyToyHas arTecTauMu B (popme
QG GepeHIMPOBAHHOTO 3a4ETa

2 cemecTp




2.2 TemaTn4ecKHuii IVIaH U cofepkaHue ydeOHOro npeamera «buosorusn

HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia, JJadopaTropHble, NPaKTHYECKUE 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXCcst

O0BbeM yacoB

Koabl xomne-
TeHUMi, (op-

MHPOBAHHIO
KOTOPBIX CIIO-
co0cTBYET
3J1eMeHT IpPo-
rpaMMbl
1 2 3 4
1 cemecTp
Paznea 1. 10
Y4yeHue 0 KiIeTKe
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia OK2
Buonorus kak buonmoruss kak ©Hayka. CBs3p OHOJNOTMM C OOIIECTBEHHBIMHM, TEXHHUYECKUMH W APYTHMH 2
HayKa €CTeCTBEHHBIMM HayKaMmH, ¢uiocopuei, 3THUKOW, 3CTeTUKOW M mnpaBoM. Ponp Ouonorun B
(GOopMUPOBaHUN COBPEMEHHOW Hay4HOU KapTUHbI Mupa. Cucrtema OMoJornyeckux Hayk. Meroabl
MO3HAHUS KHUBOM NpUPObI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEpPEeHHe, KiaccupuKarus,
MOJIEJIMPOBaHUE, CTAaTUCTHUecKas o0paboTka naHHBIX). JKuBble cucTteMbl (OMOCHUCTEMBI) Kak
npeaMer u3ydeHus: ouonoruu. OTiIndMe )KUBBIX CUCTEM OT HeopraHudeckoi mpupojsl. CBoiicTBa
OuocucTeM U UX pazHoOoOpasue. YpOBHU OpraHU3alui OMOCHUCTEM: MOJIEKYIISIPHBIN, OPraHOUAHO-
KJIETOYHBIH, OpraHU3MEHHBIH, MOMYISILIMOHHO-BUI0OBOH, SKOCHUCTEMHBIN (OMOTre0oleHOTHYECKH),
O6urochepHbIi.
Bcero mo reme: 2
Tema 1.2. Coaep:xanue yueOHOTro MaTepHaJia OK-1
Kuerka, eé [lutonorus — Hayka o kjerke. Knerounas Teopus — npumMep B3aMMOAEHCTBHS UIeH U (haKkTOB B 2 OK-2
CTPOEHUE H HayyHOM MO3HaHUM. MeToabl n3yueHus kieTku. Kierka kak 1enoctHas xuBas cucrema. OOuiue OK-4
XMMHYECKH NPU3HAKU KJIETOK: 3aMKHYyTasi Hapy>kHast MeMOpaHna, mojiekyisl JIHK kak reHeTndeckuii anmnapar, IIK 1.4
COCTaB. CUCTeMa CHHTe3a Oelka. K 1.8

Tumbl  KJIETOK:  JyKapuoTHYecKas U NpokapuoTuueckas. OCOOEHHOCTH  CTPOSHHSA
npokapuornyeckoil kinetrku. Kierounas crenHka Oaktepuil. Heknerounble ¢GopMbl KU3HM —
Bupychl. Mcropusi otkpeitusi BupycoB (JI.M. VBanoBckuii). bakrepuodaru. bonesnu pacrenuii,




KUBOTHBIX U YEJIOBEKA, BhI3bIBaEMbIe BUpycamu. Bupyc ummyHnoneduuura yenoseka (BUY) —
Bo3Oyautens CITN da.

[IpodunakTrka pacnpocTpaHeHus: BUPYCHBIX 3a00seBanuil. CTpoeHHE 2YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJINYMS PACTUTENbHOM, )KUBOTHOM M IpuOHOM KieTkH. [IoBEpXHOCTHBIE CTPYKTYpHI
KJIETOK — KJICTOYHAs CTEHKA, TIIMKOKAIHNKC, X (pyHkiun. [lnazmMaTinueckas memOpana, eé
cBoiictBa M (yHkuuu. Iluromnazma u e€ opranouabl. OnHOMEMOpPaHHBIE OPraHOMJIbl KJIETKH:
OIIC, anmapar [T'onpmku, nau3ocoMsbl. IlolyaBTOHOMHBIE OpraHOWBl KIIETKH: MHUTOXOHAPUH,
wiactuael. [Ipoucxoxaenue MuToxoHApud W 1actua. Buasl mmactua. HememOpanHble
OpraHou/bl KIETKH: pUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOIIH, PECHUYKH, KTYTUKH. DYHKINU
OpraHOMJOB KIJIETKH. BximtoueHus.SInpo — perynatopHelii neHTp kieTku. CTpoeHue supa:
saepHas 000JI0YKa, KapHOIUIa3Ma, XPOMATHH, SAPBIIKO. XpoMocombl. TpaHCIIOPT BemIECTB B
KIIETKE.

Coaep:xanue yueOHOTro MaTepHaJia

XVMMHUYECKUH COCTaB KIETKA. XMMUYECKHE DJIEMEHTBI: MAaKPOIJIEMEHTHI, MUKPOJIEMEHTHL. Boja u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BelllecTB B KieTke. [lognepikanue ocMoTHueckoro 6anaHca.
benku. CocraB u crpoeHue OenKoB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHHUMBbIE aMUHOKHUCIIOTHI.

AMUHOKHCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€JIKOBOW MOJEKYJbl (IepBUYHAS, BTOPUYHAS,
TPETUYHAs U YETBEPTUYHAS

CTpYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonornueckue GpyHKIuu OEIKOB.

®epmeHTel ~— Ouosnornyeckue Kartanuzatopbsl. CTpoeHue ¢GepMeHTa: aKTUBHBIA IEHTD,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Burtamusbl.  Otauuus — QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBonapl: MoHOcaxapunabl (TJIIOKO3a, pubo3a W Je30kcupubo3a), aucaxapuibl (caxaposa,
JaKTO3a) W TMoJucaxapuabl (Kpaxmaj, TJIMKOIeH, LelIno3a). buonornueckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl: TpuUraMuepuasl, (Goconunuasl, crepounasl. I'mapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckue ¢pyHkuu nunuaos. CpaBHEHUE YTIeBOA0OB, OEIKOB U JUIUA0B KaK HCTOUHHUKOB
DHEPIHH.

Hyxknennoseie kucnotel: JJHK um PHK. Hykmeotnapl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuun JHK. Crtpoenne u ¢ynkuuun PHK. Bugst PHK. AT®: ctpoenue u

(GYHKIIHIH.




CeMHHapCKOE 3aHATHE.

Bcero o teme:

Tema 1.3.
KuznenessTeJnLHO
CTh KJIETKH

Coaep:xanue yueOHOro MaTepuaJia

OOMeH BemiecTB, WKW MeTaboMu3M. ACCUMWIAIUSA (TUIACTUYECKHH OOMEH) W JIUCCUMMJISIIHS
(oHEepreTH4eckuii OOMEH) — JBE CTOPOHBI €IUHOTrO Mpoiecca Merabonmsma. Ponb 3aKoHOB
COXpaHEHMsI BEIIECTB M HHEPrMHM B IOHMMaHUM MeTabonu3Ma. Tumbl OOMEHa BEIECTB:
aBTOTpOGHBIN U reTepoTpodHbIi. Posb (hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILIECHUH SHEPTHH B
KJIETKE.

®otocunTe3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakuu ¢porocunTesa. P (HeKTHBHOCTH
¢dorocunTe3a. 3HaueHre GOTOCUHTE3a /I )KU3HU Ha 3emiie. BinsHue ycrnoBuii cpesl Ha
(doTocuHTE3 M CITOCOOBI MOBBIIIEHUS €T0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a [yl KU3HU Ha 3eMIIe.
DHepreTuyecknii OOMEH B KJETKe. PacimeruieHue BEIIeCTB, BBIACICHHE W aKKyMYJIHUPOBaHHE
SHEpPIuHu B KJIETKE. DTalbl SHEpreTudeckoro oomMena. ['nukonus. bpoxenue u ero BUabIL.
Kucnoponnoe okucienue, WM KieToyHoe aApixaHue. OxuciautenbHoe (GochopuimpoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMEHa.

Peaxnmu marpuunoro cuntesa. I'enernyeckas uadopmarnus u JJHK. Peannzanus remerudeckoit
uHpopMauuu B KieTke. ['eHeTHueckuil KoJ M ero cBoiicTBa. TpaHCKpUNLIMS — MaTpUUYHBIN
cunte3 PHK. Tpancasanus — GuocunTe3 6enka. DTarbl TPaHCIALNH.

KonupoBanue amuHokucnotT. Posib pubocoM B 6uocuHTe3e Oenka.

OK-1
OK-2

Bcero o reme:

Tema 1.4.
JleneHne KJaeTKn

Coaep:xanue yueOHOro MaTepHaJia

Knerounslii UK, WK KU3HEHHBIH UK KiIeTKu. MHTepdaza u muros. [Iporeccsl, nporekaromnye
B uHTepdaze. Permkamus — peakuust marpuuHoro cunteza JIHK. Crpoenue xpomocom.
XpoMOCOMHBIM Habop — KapuoTuil. JIMIJIOMAHBIA M TalUIOMAHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. LluTosornyeckue OCHOBBI  Pa3MHOXKEHUS U WHIUBHUIYAJIBHOIO  pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murosza. Ilponeccsl, npoucxoasmue Ha pasHbIX CTAIUAX
MHUTO3a. BHOJIOrMYEeCKHii CMBICT MUTO3A.

[Tporpammupyemast rudenp kieTku — anonto3. TectoBoe 3ananue Ne |

OK-1
OK-2
OK -4

Bcero o reme:

[\%}

Paznen 2.
Opranunsm.

N




PasMHokenune u

HHAUBHIYAJbHOE
pa3BuTue
OPraHM3MOB
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJia
Dopmbl @opMbl pa3MHOKEHUS OPraHMU3MOB: Oecrojoe U MmojoBoe. Buubl Gecrnosioro pa3MHOXKEHHUS: 2 OK-1
Pa3MHOKEeHUS JIeJIeHUEe HaJBO€, MOYKOBAaHUE OJIHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHME, BETETaTUBHOE OK-2
OPraHu3MOB pa3MHOXeHHe. VICKyCCTBEHHOE KIOHMPOBAaHHWE OpPraHU3MOB, €ro 3HAY€HUE ISl CEJICKIUU.

[TosnoBoe pa3smHOXkEHHE, €ro oTiauuusg OT Oecmonoro. Meio3. Craguu wmeiio3a. Ilpoueccsl,

npoucxoAsimue Ha craausx wmeio3a. IloBegenue xpomocom B Meiose. Kpoccunrosep.

buosiornyeckuii CMbICT U 3HAaUEHUE ME03a.

['amerorenes — mporecc 0Opa30BaHUA IMOJIOBBIX KJIETOK Y >KMBOTHBIX. I[loOBBIE >Kenesbl:

CEMEHHUKHU M sSMYHUKU. OOpa3oBaHUE M Pa3BUTHUE MOJOBBIX KIETOK — rameT (CIepMaTo30u/l,

AilleKIeTKa) — crhepMaToreHe3 #  ooreHe3. (OCOOEHHOCTH CTPOCHUS SHIEKICTOK U

crepmaTto3onioB. OmnogorBopenue. [laprenorenes.

Bcero no teme: 2

Tema 2.2. Coaep:xanue yueOHOTro MaTepHaJia
IMOpuoHanbHoe | HauBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (dMOpUOreHe3). OTallbl 2 OK-1
U AMOPHOHATILHOTO Pa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHUE, TACTPYIISIIUS, OPraHOTEHE3. OK-2
nocraMOpuonaub | [loctomOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO pPAa3BUTHUS: MPSIMOE, HEMPIMOE OK-4
HOe pa3BUTHE (MuuuHOYHOE). BnmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BHI3HIBATH
OPraHu3MOB BpPOXJIEHHBIE YpoJcTBA. POCT U pa3Butue pactennii. OHTOT€He3 LIBETKOBOI'O PACTEHUS: CTPOCHUE

CeMeHH, cTaanu pa3Butud. TectoBoe 3amanue No 2

Bceero no reme: 2

Pasznen 3. 8
OcHoBBI
reHeTHKH U
ceJIeKIHU
Tema 3.1. Conep:xaHue yueOHOI0 MaTepUaa OK -1
OcHOBHBIE [Ipeamer u 3amaun reHeTHKU. VcTopust pa3BUTHSA T€HETUKHU. POJIb IUTOJIOTUU W SMOPHOJIOTHUU B 2 OK-2
IOHATUHA CTAHOBJICHUW TEHETHKH. BKIlag pOCCHUCKUX M 3apyOCKHBIX YUYEHBIX B Pa3BUTHE TEHETHUKH. OK -4
reHeTHKH.

Metonpl TEHETHKW (THUOPHUAOJOTUYECKHA, ITUTOTCHETHUUECKHH, MOJEKYJISIPHO-TEHETHICCKUN).




OcHOBHBIE
3aKOHOMEPHOCTH
HACJIEACTBEHHOCT
u

OcHOBHBIE T'€HETHMYECKHE IOHATHs. ['eHeTudeckass CHUMBOJIMKA, HCIOJb3yeMass B CXeMmax
CKpEIMBAaHUNA. 3aKOHOMEPHOCTU HACJIEIOBAaHUS IPU3HAKOB, YCTaHOBJIEHHble [. Menaenem.
MoHorubpuaHoe CKpenMBanue. 3aKoH eAMHO000pa3usi rTHOpHUI0OB MEepBOro mokosieHus. IpaBuiio
JOMMHHUpOBaHMs. 3aKOH pacUIeIUIeHUs Npu3HakoB. I'umore3a uuctorel ramer. llomHoe u
HEMOJIHOE JAOMHUHMpOBaHUe. JluruGpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBAHUSA
IOpU3HaKoB. lluToreHernyeckue OCHOBBI JUTMOPUAHOIO CKpEIMBAHMS. AHAJIN3UpPYIOLIEe
CKpelBaHue. Vcronp30BaHME aHATM3UPYIOLIETO CKPEIIMBAaHUS JUIsl ONpPEAENeHUs T€HOTUIa
ocobu. CueruieHHOe HacieqoBaHue Impu3HakoB. Pabora T. Moprana 1o cLEIUIEHHOMY
HAcleI0BaHUIO TIeHOB. HapyleHwe cLeIuleHHMss TEHOB B pe3ylabTare KpPOCCHUHIOBEpA.
XpoMOCOMHasl TEOPHS HACIEACTBEHHOCTH. ['eHeTnueckue KapThl. I 'eHeTrka noia. XpoMOCOMHOE
onpezeneHue 1nona. AyTOCOMbI U TOJOBBIE XPOMOCOMBI. I'oMorameTHble M IreTeporaMeTHbIE
opranusMsl. HacnenoBanue npu3HakoB, CLEIUIEHHBIX C MOJIOM.

2 cemecTp

[Ipenmer u 3aaun reHEeTHKHU. VicTOpHs pa3BUTHS T€HETHKHU. Poib IIUTOIOTMY 1 S MOPHOIOTHN B
CTaHOBJIEHUH I'€HETHKHU. BKiaa poccuiickux 1 3apyOeKHBIX YUEHBIX B pa3BUTHE FEHETUKH.
Mertoapl reHeTHKH (THOPUI0IOTHUECKUH, ITITOTEHETUYECKUM, MOJICKYJIIPHO-TEHETHUECKUH ).
OcHOBHBIE T€HETUYECKHE MOHATHUSA. [ eHeTUUEeCKass CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMax
CKpEIIMBAHUNA. 3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB, YCTaHOBIEHHBbIE I'. Mennenem.
MonorubpunHoe ckpenBanyie. 3aKoH eJMHO00pa3us THOpUI0B nepBoro nokojaeHus. Ipasuio
JOMMHHMPOBaHMsI. 3aKOH pacIleIJIeHHs IpU3HaKkoB. [ unoresa uncrors! ramer. [lonHoe u
HENOJIHOE JOMUHUpOBaHue. JIuruopuaHoe cKpelBanyue. 3aKOH HE3aBUCUMOT0 HACIIE10BaHUs
NpU3HAKOB. L{UToreneTnueckre OCHOBBI AUTUOPUIHOTO CKPEIIMBaHMs. AHAIU3UPYIOLIee
ckpemuBaHue. Vcronap30BaHNe aHATM3UPYIOLIETO CKPEIUBAHUS ISl ONIPEACIICHNS] TEHOTUIIA
ocobu. CremieHHoe HacieoBanue npu3HakoB. Pabora T. Moprana no cuenjieHHoMy
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns FTeHOB B pe3yibTaTe KPOCCHHIOBEpA.
XpOoMOCOMHasl TEOPHs HACIEACTBEHHOCTH. ['eHeTnueckue kaprel. ['eneTnka nomsa. XpoMoCOMHOE
OIpezeNieHuE 1oja. AyToCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE U FETEpPOraMeTHBIE

OK-1
OK-2
OK -4




OpTraHU3MBI. HaCJ'IeI[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

Bcero no teme: 4
Tema 3.2. Coaep:xkaHue yueOHOT0o MaTepHuaJia OK-1
OcHoBHbBIE N3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M Hacle[ACTBEHHas. Poib cpenbl B 2 OK -2
3aKOHOMEPHOCTH | HEHACJIEJCTBEHHON M3MEHUMBOCTH. XapaKTepUCTUKAa MOJIU(DUKAIMOHHOW W3MEHYMBOCTH. OK - 4
H3MEHYHBOCTH Bapuauvonsslil psg ¥ BapuanuoHHas Kpusas. Hopma peakumu npusHaka. KonmuyecTBeHHBIE U
KaueCTBEHHbIE MPHU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(DUKAIIMOHHON H3MEHYHMBOCTH.
HacnencrBenHnas, uid TeHOTUINYECKas, U3MEHUNBOCTh. KoMOMHAaTHBHAS W3MEHUYMBOCTL. Melio3
U TOJIOBOI MPOIECC — OCHOBAa KOMOMHATHBHON HM3MEHYMBOCTH. MyTallMOHHAs U3MEHYHUBOCTD.
Knaccudukanus myranmii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. HacToTa W NMPUYMHBI MYyTalWi.
Myrarennble (akTOpbl. 3aKOH TOMOJIOTMUECKUX PSIIOB B HACIEICTBEHHOM u3MeHuMBOCcTH H.
N. BaBuiioBa. BHesnepHast HacJI€ICTBEHHOCTh U H3MEHYMBOCTb.
[TpunuMnel 370poBOro 00pa3a KU3HU, AUATHOCTUKU, MPO(UIAKTUKU U JCUCHUS TeHETHYECKUX
Oone3Hell. MenuKo-reHeTH4ecKoe KOHCYJIbTUpPOBaHHE. 3HAYEHUE MEJUIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKNX 3a00JIeBaHUH YeTIOBeKa.
Bcero no teme: 2
Tema 3.3. Coaep:xanue yue0HOro MaTepHuaJia
Ceaexnus Cenekiusi Kak Hayka W MPOIECC. 3apOoXkJACHHE CENeKIUU M JOoMecTHKanusa. YueHue H. 2 OK -1
OpPraHu3MoOB. M. BaBumoBa 0 HEHTpax MPOUCXOXKJEHUS M MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuid. LIeHTpsI OK -2
OcHoBBI MPOUCXOXKACHUS JOMAIHUX KUBOTHBIX. CopT, mnopoga, mramMM. COBpEMEHHbIE METO]IbI OK - 4
OMOTEXHOJIOTHH cenieki. MaccoBbli W WHAMBUAYAJIbHBI OTOOPHl B CENEKIUH PACTEHUH M >KUBOTHBIX.
bnuskoposcTBeHHOE ckpeuuBaHue — HWHOpuauHr. Yucras nuHusa. CKpelluBaHUE YHCTHIX
auHui. [eteposuc, wnm rubpugHas cuia. HepolacTBeHHOe CKpeluBaHWE — ayTOPUIMHT.
Otpanénnas rtubpugmzanus U e€ ycnexu. VckycCTBEeHHBI MyTareHe3 U IOJIy4YeHHE
NOJUIUIONAOB.  JIOCTMKEHUST  CENeKUMM  pPAaCTeHUW, JKUBOTHBIX M  MHKPOOPTaHH3MOB.
buoTexHonorus kak orpacib npou3BojcTBa. ['ennas nnxenepus. TecroBoe 3amanue Ne 3
Bcero no teme: 2
Paznen 4. 6
JIBOJTIOLHOHHOE
yuyeHue
Tema 4.1. Copepxxanue yueOHOIro MaTepuaJa




Teopus [TpennocbuIKu BO3HUKHOBEHUS 3BOJIOLMOHHON TEOPHM. DBOJIOLMOHHAS TEOpUS U €€ MECTO B 2 OK-1
IBOJIIOLMHU Ouonoruu. BnusHue -SBONIOLMOHHONW TEOPUM HA pa3BUTHE OWOJOTMM U JAPYTUX HayK. OK -2
CuzerenbcrBa 3Bojtouud. [lageoHToNIOrMYECKUE: IMOCIIEOBATEILHOCTD IOSBJIEHUS BHUJIOB B OK - 4
MAJICOHTOJIOTUYECKON JIeToNKCH, MepexoaHbie Qopmbl. buoreorpaduueckue: CcXOACTBO H
paznuune dayH u (GIop MATEPUKOB M OCTPOBOB. DMOPHOIOTHMYECKHE: CXOJICTBA U Pa3IUUHS
SMOpPHUOHOB pPAa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMUYECKHE: T'OMOJIOTHMYHBIE,
aHaJIOTUYHBIC, PYAMMEHTApHBIE OpPTraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTed y BCEX OpPraHU3MOB.
OpomtonmonHas Teopust Y. JlapBuHa. [Ipennocsliky BO3HUKHOBEHMS JapBUHHU3MA. [IBuKyliue
CWJIB 3BOJIONUU BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IPU OrPAHUYCHHOCTH
pecypcoB, HeolpeeIéHHas HK3MEHYHMBOCTh, 00pH0a 3a CYIIeCTBOBAHUE, €CTECTBEHHBINA 0TOOD).
JBuxymue cunbl ((akTopbl) SBONIONMM BHIOB B Mpupoje. MyTallMOHHBIA MpOLEcC H
KOMOMHATHBHAsI U3MEHUUBOCTb. [lonymsiinonHble BOJIHBI U Apeii¢ reHoB. M3onauusa u Murpamnus.
EctecTBeHHbI 0TOOp — HampaBisiomuid Gakrop sBomonun. PopMbl €CTECTBEHHOT0 0TOODA.
Bcero no teme: 2
Tema 4.2. Coaep:xanue yue0HOro MaTepHaJia
MuxkposBoarouua | Mukpossomtouus. Cunrternuyeckas teopust oo (CTD) m e€ OCHOBHBIE IOJIOKEHMS. 2 OK-1
[Tomynsiiust kak equHUIA BUaa U 3Bojtonuu. [IprucnocoOaeHHOCT, OPraHu3MOB Kak pe3ysbTar OK -2
sBosroIuu. [Ipumepsl mprcnocoOiennit y opranu3mMoB. ApomMopdo3bl U uanoanantanuu. Bun u OK - 4
BugooOpa3oBanue. Kpurepun Buna. OcHOBHBIE (GOpMBI BHJI000pa3oBaHus: reorpaduyeckoe,
HKOJIOTMYECKOE.
Bcero no teme: 2
Tema 4.3. Coaep:xanue yueOHOTo MaTepHaJia
MakposBoiarouuss | Makpospomtonusg. @Popmbl  3BOMIONMM:  (QUIETUYECKasi, JAUBEPreHTHas, KOHBEPIEeHTHa, 2 OK-2
napamiensHas. HeoOpatumocts 3Bomonuu. IlponcxokaeHune OT HecenUualn3UupOBAHHBIX OK -4
npenkos. IIporpeccupyronias cnennanuzanus. AnantusHas paguanus. TectoBoe 3aganue Ne 4
Bcero no teme: 2
Paznea 5. 6
HUcrtopus
Pa3BUTHA KM3HH
Ha 3emJe
Tema 5.1. Coaep:xaHue yueOHOT0 MaTepHaJia
Paznnunble JloHayuHbIE NPEACTABIEHUS O 3apOXKACHUN *KU3HU. HaydHble TMIIOTE3bI BOSHUKHOBEHUS JKU3HU 2 OK-1




B3IJISAbI HA
NMPOUCXO0KIeHNE
JKHM3HU HA 3emiie

Ha 3emye: abuoreHe3 M TaHCHEpPMHUS. XUMHUYECKass »HBOMIONUS. AOHOTEHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU
sBosrony. HauanbHeie 3Tansl 6noiornyeckoit spoironuu. I 'unoreza PHK-mupa. @opmupoBanue
MEOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJETKH. llepBble KIETKM M MX 3BOJIOLMSL.
DOopMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

OK-2
OK -4

Bcero o teme:

Tema 5.2.

PasBurne
OPraHUuYecKoro
MHUpa

Coaep:xanue yueOHOro MaTepuaJia

Pa3zButne >ku3HM Ha 3emiie O 3paM MU Nepuoaam. Apxehckas M HPOTEPO30MCKasl HPbI.
[Taneo3oiickas 3pa U e€ MEepUOIbI: KEMOPHUICKHUI, OpPIOBUKCKUN, CHUITYPHICKHUH, JIEBOHCKHA,
KaMEHHOYTOJIbHBIH, ITepMCcKHil. Me3030lickas 3pa u €€ nepuobl: TPHACOBBIN, FOPCKUN, METOBOM.
KaiiHo3oiickass 3pa © €€ Mepuolbl: NaJCOre€HOBbIM, HEOTCHOBBIM, aHTPONOT€HOBBIM.
XapakTepucTuka KiuMara W Te0JOTrMYecKux mnpoueccoB. (OCHOBHBIE 3Talbl  3BOJIIOLUU
PacTUTENBHOTO M KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KHUBOTHBIX. IlosiBneHue,
pacuBeT W BBIMUPAHHME TPYII >KUBbIX OpraHu3mMoB. CuUCTEMa OPraHUYECKOTO MHpa Kak
oTpakeHue 3BoJolMHU. OCHOBHbBIE CUCTEMAaTUUYECKUE IPYIIIbI OPraHU3MOB.

OK-2
OK-4

Bcero o reme:

Tema 5.3.
YeaoBek

Coaep:xanue yueOHOT0o MaTepHaJia

OBoronUs yenoBeKa. AHTPOIOJOrUsl Kak Hayka. Pa3BuTue mpeicTaBiieHUN O MPOMCXOKICHUU
yenoBeka. MeToapl u3ydeHus aHTponoreHeza. CXOAcTBa M pas3iiMyMsl Y€JIOBEKa U KUBOTHBIX.
CuctemaTH4eckoe TIOJOKEHHE uenoBeka. J[Bwxkymume cuibl ((GakTopbl) aHTPOIOTEHE3a.
HacnencTtBeHHass M3MEHYMBOCTb M €CTECTBEHHBIM o0TOOp. OOIIECTBEHHBIM 00pa3 >KW3HH,
U3TOTOBJICHHE OPYAUN TpyAa, MbIIIJIEHHE, peub. OCHOBHBIE CTaIUU U BETBH SBOJIIOIMH YEIOBEKA:
aBCcTpaJionuTeku, Yenosek ymensid, YenoBek npsaMoxoasuui, YenoBek HEaHAEPTAIbCKUM,
UenoBek pa3yMmMHbIi. Haxonku uCKOmaeMmbIX OCTAHKOB, BpeMsl CYLIECTBOBaHHUA, 00J1acTh
pacrpocTpaHeHHs, OO0bEM TOJOBHOTO MoO3ra, 00pa3 >Xu3HH, Opyaus. YenoBedyeckue pachl.
OcHoBHBIE ~ OonblIME  pachl:  €BpomeoujaHas  (eBpas3uiickas),  HEerpo-aBCTPAJIOHIHAs
(9kBaTOpHalibHAsA), MOHTOJIOMAHAs (a3uaTCKO-aMepuKaHCKas). YepThl MPUCIIOCOOIEHHOCTH
IIPEJICTaBUTENIEN YEIOBEYECKUX pac K YCIOBUSAM CYILIECTBOBAaHUA. EIMHCTBO YE€IOBEYECKUX pac.
Kprtrka connanbHOro JapBuHM3Ma M pacusma. TectoBoe 3agaHue Ne 5

Bcero o reme:

[\9]

OK-1
OK-2
OK -4

Pasznen 6.
OcCHOBBI
IKOJIOTHH




Tema 6.1.
OcHOBBI
IKOJIOTHH

Conep:xxaHue yueOHOIro MaTepuaJia

OKoJorus Kak Hayka. 3aJa4d M pas3lieibl dKOJOTMU. MeTonpl SKOJIOIMYECKHUX HCCIIEIOBaHMIA.
DKOJIOTUYECKOE MHPOBO33PEHUE COBPEMEHHOTO denoBeka. Cpeapl OOWTaHHS OPraHU3MOB:
BOJIHAsi, HA36MHO-BO3JYIIHAs, [OYBEHHAs, BHYTPUOPIaHU3MEHHAs. DKOJOIMUYECKHE (PaKTOPBHI.
Knaccudukanus skomorudeckux (akTopoB: aOHMOTHUECKHE, OMOTHYECKHE W aHTPOIOTCHHBIC.
HeiictBue 5skojoruyeckux (akropoB Ha opraHusmbl. AOuoTrnyeckue (HakTophl:  CBET,
TeMIeparypa, BIaKHOCTh. DoronepuomnsMm. [IpucnmocobneHuss OpraHu3MoB K JCHCTBHIO
abuotnueckux (pakropos. buonornyeckue purMmbl. buotnueckue gaxrtopsl. Bunel Onornyeckux
B3aUMOJICHCTBUIA: KOHKYpPEHIMs, XHUIIHUYECTBO, cuUMOnM0o3 u ero ¢opmbel. Ilapazutusm,
KOOIlepalusi, MyTyajau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HaueHHe OWOTHYECKHX B3aWMOJICHCTBUH Ui CYHIECTBOBAaHHS OPTraHU3MOB B
IPUPOIHBIX COOOLIECTBAX.

OK-1
OK-2
OK-7
IIK 1.8

Bcero o reme:

Tema 6.2.
Coo0mecTBa u
JKO0JIOTHYECKHE
CHCTEMbI

Coaep:xanue yue0HOro MaTepHaJia

Coo0miecTBo opranu3mMoB — OuoneHo3. CTpyKTypsl OMOIICHO3a: BUIOBAsI, MPOCTPAHCTBEHHAS,
Tpouueckas (mumieBas). Bunpl-nomuHantel. CBsi3u B OMOIIEHO3€. DKOJOTHYECKHE CHCTEMBI
(oxocuctemsl). [lonstre 00 skocuctemMe U OuoreorneHoze. DYHKIMOHAIBHBIC KOMIIOHCHTBI
9KOCUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, peylleHThl. KpyroBopoT BellecTB U MOTOK YHEPTUH B
skocucreMe. Tpoduyeckue (MUIIEeBbIe) YPOBHU dKocucTeMbl. [TuieBsie nenu u cetiu. OCHOBHBIE
MOKAa3aTeIN DJKOCHUCTEMBI: Omomacca, MPOAYKIHMS. ODKOJIOTUYECKHUE MHUPAMUIBL: TMPOIYKIUH,
YUCIIEHHOCTH, Omomacchl. CBOWCTBAa 3KOCHCTEM: YCTOWYMBOCTH, CAMOPETYJSIUS, Pa3BHTHE.
Cyxkueccusi. [IpupogHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€p M PeK. DKOCHCTEMa XBOWHOTO WIIH
NIHPOKOJIMCTBEHHOTO Jieca. AHTPOMOTEHHBIC YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMEI.
buonornueckoe M XO3SMCTBEHHOE  3HAUYEHHE  arpodKOCUCTEM U YpOOIKOCUCTEM.
buopaznoobpazue kak @akrtop ycToWumBocTH dKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

OK-1
OK-2
OK -7

Coaep:xanue yueOHOT0 MaTepuaJia

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuiipl, coctraB u crpykrypa O6mocgepsl. JKupoe
BemiectBO U ero (QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak IJI00aJIbHONH HKOCHCTEMBI.
JuHamuyeckoe paBHOBecMe M oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl BemecTB Hu
OMOTEOXMMHUYECKHE ITUKIIBI JIEMEHTOB (YyIyiepojaa, a3ora). 30HaAIBHOCTh Onochepsl. OCHOBHBIE
6uomsl cymu. Bonuele 6nombl. YenoseuecTBo B Ouocdepe 3emiu. AHTPONOT€HHbIE H3MEHEHHS B
o6uochepe. I'nmobanbHble sKonorudeckue npodbnembl. CocyliecTBOBaHHWE TNPUPOABI U

OK-1
OK-2
OK -4
OK -7
I[IK 1.8




yenoBeyecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBa YCTOW4YMBOCTH Ouocdepsl. OcHOBa
PAaLMOHAIFHOTO YNPABJICHUS] TNPUPOJHBIMH PECypcaMHd M MX HCIOJb30BaHue. JlocTmkeHus
Ouosioruu u oxpana npupojiel. TectoBoe 3aganue Ne 6

Bcero nmo teme: 2
IIpome:xyTouHas Au(pPpepeHuPOBAHHBIN 3a4ET 1
arrecranus:
augp@. 3auer
Bcero: 39




3 YCJOBUS PEAJIN3ALIMA PABOYEN ITIPOT'PAMMBI YUYEBHOI'O IIPEJMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieueHne

Jns  peanuzanuu OporpaMMbl  IpeaMeTa IPEeIyCMOTPEHBI  CIEAYIOIIME — CIelHaIbHbIe
MOMEIIEHUS: KAOMHET OHUOJIOTHH.

YueOHast ayauTOpHs ISl MPOBENEHUS 3aHATUN JIEKIMOHHOTO THUIA, MPAKTUYECKUX 3aHSATHUH,
TPYNIOBBIX W WHAMBUIYAIbHBIX KOHCYJIBTAIlMH, TEKYIIEro KOHTPOJS W IMPOMEKYTOUHOMN
arrecrauuu - Kabuaer 0muoioruu

- KomrmnekT yueOHo#t mebenu Ha 28 mocaqouHbIX MecT, pabodee Mecto npenoaasatens ¢ [1K

¢ BbIxogoMm B Internet, gocka, NHepeHOCHOE MYJIbTHUMEIUNHHOE 000OpynOBaHUE: HOYTOVK,
BUJCONPOCKTOP, AKpPAaH HACTEHHBIH;  HAIJIAJHBIC IOCOOMS, 3JIEKTPOHHBIE BECHl (2 MIT.),
U3MEpUTEIIb TEMIEPATyphbl, HOHOMETP, KOMILJIEKT JIa0OpAaTOPHBIX PACTBOPOB KHUCIOT ,KOMILJIEKT
nabopaTopHo - xuMmuueckux peakTtuBoB "[luenka-H", koMIUIEKT 1a0OpaTOPHO - XUMHUYECKUX
peaktuBoB '"Iluenka-P", Tect kommiekt "Metamibl", YpoBHemep YCII-D-50, cymmibHbII
mkad, HAOOp CHT, KOMIUIEKT y4eOHO-METOJMYECKOW JOKyMEHTanuu. JIMieH3noHHoe
nporpammHoe obOecrieuenue: Microsoft® Windows Professional 7 Russian; Microsoft®
Windows Professional 10 Russian; Microsoft® Office 2010 Russian; Microsoft® Office 2013
Russian; Microsoft® Office 2016 Russian; antuBupycHas 3ammurta DrWeb.

3.2 UndopmanmonHoe odecnieuenne

IlepeyeHb OCHOBHOM M JOMOJHUTENBHOM JIUTEPATYPBI, JIEKTPOHHBIX PECYPCOB:
OcHoBHas nTuTeparypa:

1. buonorus. 11-ii kmacc. ba3oBelii ypoBenp : yueOnuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; mox pen. B. B. Ilaceunuka. — 6-e u3., crep. — MockBa
: [Ipocsemenne, 2024. — 272 c. : wi. — (Jluaus xuzau). — ISBN 978-5-09-112165-0. -
Tekct : anextponsbii. - URL: https://znanium.ru/catalog/product/2157271

2. buonorua. 10 xnacc. bazoBwiii ypoBenp : yueObHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6noB [u nap]. ; mox pen. B. B. [laceunuka. - 6-e u3fa., crepeoTHil. -
Mocksa : IlpocBemenue, 2024. - 224 c. - (Jluaus xusznm). - ISBN 978-5-09-112164-3. -
Texcr : anextponHbIi. - URL: https://znanium.ru/read?1d=453926

3. AragonoBa, Muna bopucoHa. buonorus : 06a30Bblii ypoBeHb : Y4€OHHK JIst
00pa30BaTeNbHBIX OpraHU3alMi, pean3yIOIIUX 00pa3oBaTelbHbIE MPOrpaMMbl CPEIHErO
npodeccuonansHoro odpasosanust / M. b. Aragonosa, A. A. Kamenckuii, B. 1. CuBorna3zos.
- MockBa : IIpocemenne, 2024. - 272 c. : puc. - (Yuebnuk CIIO). - URL:
https://znanium.ru/read?id=447145. - 3arn. ¢ tutyn. skpana. - ISBN 978-5-09-113524-4 :
0.00

JlonoaHUTENbHAS IUTEPATypa

1. Aradonosa, . b. buonorus. [Ipaktukym DO VII ms CI1O. bazossiii yposens / U. b.
Aradonosa, B. U. Cuornazos. - Mocksa : [Ipocsenienue, 2024. - 99 c. - ISBN 978-5-09-
118065-7. - Tekcr : anexTpoHHbIN. - URL: https://znanium.ru/catalog/product/2170697

2. buonorus. ba3osslit u yrnyonennsiit yposau: 10—11 kiaccs! : ydeOHUK JU1s
cpenuero obmiero oopazosanus / B. H. SApeirun [u np.] ; mox obmieit pegakiueit B. H.
Apsiruna. — 2-e u3z., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2025. — 380 c.
— (O6meobpazoBatenbhblil uki). — ISBN 978-5-534-16228-8. — TekcT : 2eKTPOHHBII
/I ObpazoBarenbHas mwiatdopma FOpaiT [caiit]. — URL: https://urait.ru/viewer/biologiya-
bazovyy-i-uglublennyy-urovni-10-11-klassy-568399#page/1

Poccuiickue 3JIeKTPOHHBIE pecypcChl M 0a3bl JaAHHBIX

Poccuiickne 3jIeKTPOHHBIE pecypchbl H 0a3bl JAHHBIX

OnektponHas oubmmoreka MPHUTY: http://elib.istu.edu/

ObpazoBarenbHas atdopma «FOpaiit» https://urait.ru/

DIIeKTPOHHO-OUOIMOTEeUHas cucTeMa «Znanium.comy: http://znanium.com/
DnekTpoHHO-O0nbmoteunas cucrema «PRORFo6pazoBanme»: http://profspo.ru/
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OnektponHas 6ubimoreka MHI CO PAH: http://csl.isc.irk.ru/

OnextponHas 6ubnmorexa Upl'AY: http://elib.irsau.ru/

CereBas asekTpoHHas oubnuoreka (COB): http://e.lanbook.com/

CucreMa MHTepaKTUBHBIX yueOHUKOB «Book On Limey: https://bookonlime.ru/

. DnexktpoHHO-OMOIMoTeuHas cucreMa "MznarenscTBo Jlanp": http://e.lanbook.com/

0. DnexrponHo-O6ubMMoTeunas cucrema IPRbooks: http://www.iprbookshop.ru/

1. Dnextponnas 6ubauoreynas cucrema «KOHCYIBTaHT CTyACHTa:
https://www.studentlibrary.ru/

12. Hayunas snektponnas 6uommoreka eLIBRARY.RU : http://elibrary.ru/

13. Hayunast snextponHnas 6ubnmoreka eLIBRARY.RU (HOB): http://elibrary.ru/

—=0oNoWL

3apy0e:kHble 3J1eKTPOHHbIE HAYYHbIE )KYPHAJIbI U 0a3bl JAHHBIX
14. ApxuBbI 3apyOSKHBIX U3JIATEILCTB : http://archive.neicon.ru/

JIokaJbHbIe 0a3bI JAHHBIX
(Oocmyn moabKo U3 YUMaibHuIX 34108 OUOIUOMEKU)
15. Y naneHHbIi 3JE€KTPOHHBIA YNTaNBbHBIN 321 [IpesunenTckoit Oubnamoreku um. b.H.
Enpruna https://www.prlib.ru/
16. HanimonanwsHas anexkTponHas oubauoreka, HOb : https://H36.pd/
17. BupTyanbHblil ynTaidbHbIN 321 Poccuiickoit rocympapcrBennoi 6nbdmmnorexu (PI'B):
https://www.rsl.ru/
18. DnekTpoHHas cucTeMa HOPMAaTUBHO-TEXHUUECKOM TokyMeHTanuu «Texakcnepry
19. CnpaBounas npaBoBas cucrema "Koncynbrant [Lmroc"
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O ITPEJIMETA

KoHTponb u oneHka pe3yabTaTOB OCBOEHHUS IpeaMETa IPENyCMAaTPUBAET CIEIYHOIIHE
(bopMBbI, METOJIbI U KPUTEPUU OLICHKH:

Konnbl KoHTpoJIbHO-0LIeHOYHBbIE CpeIcTBa
KOMIIeTeHIN I

OK 01 TecroBoe 3amanue st qud. 3auera Nel, rectoBoe 3amanue A aud. 3adera No2,
TecToBoe 3amanue sl aud. 3adera Ne3, TecToBoe 3amanue i aud). 3ageta No4,
TECTOBOE 3aaHue A nud. 3adera NoS, TectoBoe 3afanue g aud. 3aueta Neb

OK 02 TecroBoe 3amanue st qud. 3auera Nel, rectoBoe 3amanue s aud. 3adera No2,
TecToBoe 3amanue sl aud. 3adera Ne3, TecToBoe 3amanue 1 aud). 3adeta No4,
TECTOBOE 3aaHue A nud. 3adera NoS, TectoBoe 3afanue 1ig aud. 3aueta Neb

OK 04 TecTtoBoe 3amanne g qud. 3ageta Nel, TectoBoe 3amanue s aud. 3adera No2,
TecToBoOe 3a1aHue s nud. 3adera No3, rectoBoe 3amanue s nud. 3auera No4,
TECTOBOE 3a1aHue s nud. 3auera N5, recToBoe 3aianue s aud. 3auera Neb

OK 07 TecroBoe 3amanue st qud. 3adera Neo

[IK 1.4 TecroBoe 3amanue st qud. 3agera Nel

K 1.8 TECTOBOE 3a1aHue s nud. 3auera Ne6




