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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEFHOTI'O

MNPEJIMETA
«BbuoJjgorus»

1.1 MecTo npeamMera B CTPYKTYPE NporpamMmmal INIOATOTOBKHU CIICUATUCTOB CPEAHEI0 3B€HA

VYueOnslii npeamer «buosorus» OTHOCHUTCA K MpeAMeTHOW oOmactu «EcTtecTBeHHBIE

HayKh» H 00I1e00pa30BaTeIbHOMY IHMKIIY IMPOrpaMMbl TOATOTOBKM CIIEHUAINCTOB CPEIHETO

3BCHA.

1.2 TpeOoBaHusi K pe3yJibTaTaM 0CBOEHMSI

Pesynprarom oOCBOEHMS mpenMera

c(OpPMUPOBAHHOCTH CIEAYIOLIUX OOIINX KOMITETEHITHI:

«buonorusa»

ABJICTCA  OIIPEACTT €HHBIM JTal

Kox v nanmenoBanue

HJIaHI/IpyeMbIe pe3yJabTaThbl OCBOCHUA NIPEAMETA

(popmupyembIx

KOMIIeTeHIHii O6ume Ilpeamerneie
OK 01. Bsibupars | JI.1 - ocoznanue obyyatonumucs | 3.1 - chopMupoBaHHOCTH 3HAHUN
CIocoObI pELIECHHS | POCCUICKOM IPakIaHCKOU 0 MECTE U pOJIhd OMOJIOTHH B
3a1a4 UJEHTUYHOCTY; CHUCTEME Hay4YHOT'0 3HAHUS;
npodeccuoHaNbHOM JI.2 - roTOBHOCTB K (GyHKIIMOHAJIBHOW IPaMOTHOCTH
JIEATETbHOCTH CaMOpPAa3BUTHIO, YeJI0BEKa IS pelIeHUs
IPUMEHUTEIBHO K | CaMOCTOSITEIbHOCTH U JKU3HEHHBIX IPpOo0IIeM;
pa3IMYHBIM CaMOOIIPEIEIICHHIO;
KOHTCKCTaM J1.3 - Hanu4Me MOTUBALIMH K V.1 - chopmMupoBaHHOCTH

00yYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBieHHOE
pa3BUTHE BHYTPEHHEH MMO3HUITIH
JUYHOCTHU HAa OCHOBE TYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HaponoB Poccuiickon denepanuu,
HMCTOPUYECKUX U HAIIMOHATHHO-
KYJIbTYPHBIX TPaIUIUH,
(GhopMHUpPOBAHHE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33PEHUSI, TPABOCO3HAHUS,
HKOJIOTUYECKOHN KYIbTYPHI,
CITOCOOHOCTH CTaBUTH 1ETTH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

M.1 - ocBoeHHbIE 00yUYaIOITUMUCS
MEXIPEIMETHbIC TOHATHUS U
YHHUBEpCaJIbHbIE yueOHbIE
JeicTBUS (PEryIsiTUBHBIE,
MMO3HaBaTEIIbHBIC,
KOMMYHHUKaTHBHBIE);

M.2 - ciocoGHOCTD UX
WCIIOJIb30BaHUS B

YMEHHSI PACKPHIBATh COCPIKaHNE
OCHOBOITOJIAT AFOIITIX
OMOJIOTMYECKUX TEPMUHOB U
IMOHATHUN: )KU3Hb, KJICTKA, TKAaHb,
OpraH, OpraHu3M, BHJ,
MOMYJIANMS, IKOCUCTEMA,
OuoreHo3, ouochepa;
MeTabosin3M (0OOMEH BEIIECTB U
IpeBpalleHne YHEPTun),
roMeocTas (caMoperyJsius),
OuocuHTe3 6esKa, CTpyKTypHas
opraHusanuAa )XUBbIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEICHHE
(pempozyKitus),
HACJIC/ICTBEHHOCTD,
U3MEHYUBOCTb,
YHEPT03aBUCHUMOCTb, POCT U
pa3BHUTHE, yPOBHEBAs
OpraHu3aIus;

V.2 - chopMUpPOBAaHHOCTH YMEHUS
pacKpbIBaTh COMIEPIKAHUE
OCHOBOITOJIAT AFOTITHX




MMO3HABATECILHON M COIMAJIbHOM
MPaKTHUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY
MJIAHUPOBAHUIO U
OCYILECTBIICHHUIO Y4€OHOMH
JIeSATEeTLHOCTH, OPTaHU3aAIUN
y4eOHOr0 COTPYAHUYECTBA C
Mearoru4yeCKuMH pabOTHUKAMU
U CBEPCTHUKAMH, K YUACTHUIO B
MMOCTPOSHUH WHIUBHIYaTbHOU
00pa30BaTeIbHOIN TPAEKTOPUH;
M.3 - oBiazieHre HaBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COIMaIbHON
JIeSITCIILHOCTH.

OMOJIOTUYECKUX TEOPHU U
TUIOTE3: KICTOYHOI,
XPOMOCOMHOM, MyTAallMOHHOM,
3BOJTIOLIMOHHOM, TIPOUCXOXKACHHS
JKM3HU M YEJIOBEKa,

V.3 - chopmupoBaHHOCTH
YMEHHUsI paCKpbIBATh
OCHOBOTIOJIATAIOIINE
OMOJIOrMYeCKHE 3aKOHBI U
3akoHomepHoctu (I'. Menpens, T.
Moprana, H.W1. BaBuiiosa, 3.
I'exkens, @. Mromnepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K
JKUBBIM CHCTEMAaM;

V.4 - npuoOpereHue omnbITa
IPUMEHEHHsI OCHOBHBIX METOIOB
HAy4YHOTO ITO3HaHUS,
HCIIOJIb3YEMBIX B OMOJIOTHH:
HAOJII0ACHUS U OMIMCAHUS JKUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHu3aluy U IPOBEIECHUS
OMOJIOrMYECKOr0 IKCIIEPUMEHTA,
BBIJIBUKEHHUS TUIIOTE3, BBISABICHUS
3aBHUCHUMOCTH MEXTY
UCCIJIEyEMbIMH BEIMUNHAMM,
00BsICHEHUS TIOTYyYEHHBIX
pe3yabTaToB U (OPMYITUPOBAHUS
BBIBOJIOB C UCIIOJIb30BAaHUEM
HAy4HBIX [IOHATHUM, TEOPUN U
3aKOHOB;

V. 5 - chopmupoBaHHOCTH
YMEHHUSI BBIJIENATH CYIIECTBEHHBIE
IIpU3HAKU BUPYCOB, KIIETOK
MIPOKAPUOT U DYKAPHOT;
OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOT'€OIICHO30B U
AKOCHCTEM; OCOOEHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U
MIpEeBpAIICHHS SHEPTUHU B KIIETKE,
(dboToCHHTE3a, TUIACTUYECKOTO U
HHEPreTHYECKOT0 OOMeHa,
XEMOCHHTE3a, MUTO3a, MEH034a,
OTLIIOIOTBOPEHUS, Pa3BUTHUS U
Pa3MHOXKCHUA, THANBUAYAJIbHOT'O
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), 6OPHOBI 32
CYIIIECTBOBAHHE, ECTECTBEHHOTO
oTOOpa, BUA0O0Opa30BaHUA,




IPUCIIOCOOTICHHOCTH OPraHU3MOB
K cpenie OOuTaHusl, BIUSHUS
KOMITIOHEHTOB 3KOCHUCTEM,
aHTPOTNOTECHHBIX U3MEHEHUI B
3KOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEILIECTB U
[peBpaleHUE YJHEPTUM B
ounocdepe;

VY. 6 - chopMHUPOBAHHOCTH
YMEHHSI IPUMEHSIThH TIOTyYCHHBIS
3HaHUA IJ19 OOBICHEHUS
OMOJIOTUYECKUX MPOIECCOB
SIBJICHHH, JIJIS1 IPUHATHS
IIPAaKTHYECKUX PELICHUH B
IMOBCEIHEBHOM KU3HH C IEIBI0
obecnieucHus 0€30I1aCHOCTHU
CBOETO 3JIOPOBBS U 3JI0POBbS
OKPYXKAIOIIMX JIFO/ICH,
coOJTr0ICHHSI 3J0POBOTO 00pa3a
JKW3HH, HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAIOLIEH
MIPUPOJIHOM Cpefie; TOHUMaHNe
HEOOXOIMMOCTH UCITOJIb30BaHUS
JIOCTHKEHUH COBPEMEHHOM
OMOJIOTMHU ¥ OMOTEXHOJIOTHH IS
paIroHaIbHOTO
MIPUPOIOTIOTB30BAHHS;

V.7 - chopMupoBaHHOCTH YMEHHUSI
pemaTth OMOJIOrMYECKHe 3aauH,
COCTABJIATh TEHOTUITUYECKUE
CXEMBI CKpELUBaHMsI JUIs Pa3HbIX
TUTIOB HACJIEIOBAHMSI TPH3HAKOB
y OpPraHU3MOB, COCTABIISATH CXEMBbI
MepeHOca BEIIECTB U YHEPTUHU B
HKOCHUCTEMaX (LleNH MUTaHUS,
MUIIEBBIE CETH);

VY. 8 - chopMUpOBaHHOCTH
YMEHHI KPUTUYECKHU OLEHUBATH
nH(pOpMaLIHI0 GUOJIOTHYECKOTO
COJIeprKaHUsl, BKIIOYAIOIIYIO
TICEBJIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB
(cpencTBa MaccoBou
uH(pOpMaIuK, HAYIHO-
MOMYJISIPHBIC MAaTEPHAIIBI);
UHTEPIPETHPOBATH ITUUECKUE
aCIIeKThl COBPEMEHHBIX
HCCIICIOBAHUI B OMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;




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

V¥.9 - chopMUpPOBaHHOCTH YMEHUI
co3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE
COOOILIEHUsI HA OCHOBE
Ouosornueckoil nupopmanuu u3
HECKOJIbKMX HUCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.

OK 02. Ucnonb3oBarth

COBpPEMEHHBIC
cpenacTBa TIOMCKa,
aHanmm3a "
UHTEPIIPETAINN
uHpOpMaun u
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH TUIst
BBINIOJIHEHUST  3aj7a4
npodeCcCHOHAIbHON
JeSITeIbHOCTH

JI.1 - oco3Hanue 00yJaroImUMUCS
POCCHUICKOM IPpakIaHCKOU
UJEHTUYHOCTY;

JI.2 - roTOBHOCTB K
CaMOpPAa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIIPE/ICIICHUIO;

JI.3 - HanuMuKMe MOTUBALIMU K
00YYEHHUIO U TUYHOCTHOMY
pa3BUTHIO;

JI.4 - nenenanpaBiaeHHOE
pa3BUTHE BHYTPEHHEN MO3ULINN
JIMYHOCTH HAa OCHOBE TYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH
HaponoB Pocculickon @enepanny,
MCTOPUYECKHUX U HAIlMOHAJIbHO-
KYJIbTYPHBIX TPAIULIUHI,
(GhopMHUpPOBAHHE CUCTEMBI
3HAYUMBIX [ICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYINLHUOHHOIO
MHUPOBO33pEHUS, IPAaBOCO3HAHMSI,
JKOJIOTUYECKOH KYNIbTYPHI,
CIOCOOHOCTH CTAaBUTH LIENIH U
CTPOUTH >KU3HEHHBIE TJIaHBI.

M.1 - ocBoeHHbIE 00yUAIOLITMMHUCS
MEXIPEAMETHBIE IOHATUS U
YHUBEpCaJbHbIE YUeOHbIE
JeicTBUS (PETyNATUBHEIE,
II03HABATEIIbHBIE,
KOMMYHHUKaTHBHbIE);

M.2 - cnocoGHOCTH UX
HCIIOJIb30BaHUs B
[03HABATEJIbHON U COLIMATIbHOM
MIPaKTHUKE, TOTOBHOCTh K
CaMOCTOSITEIBHOMY
IIJIAHUPOBAHUIO U

V. 8 - cpopMHUpOBaHHOCTH
YMEHHMM KPUTUYECKHU OLIEHUBATh
nHpopMaIro OHOIOTHIECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO
MICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHbIX UCTOYHUKOB
(cpenctBa MaccoBoi
uH(popMaLu, HAy4HO-
MOMYJISIPHBIE MaTePUAIbl);
MHTEPIPETUPOBATH 3TUUECKUE
aCIEKThl COBPEMEHHBIX
HCCJICAOBAHUN B OMOJIOTHH,
MeUIUHe, OMOTEXHOJIOTUH;
paccMaTpuBaTh IJI00aTbHBIC
HKOJIOTUYECKHUE MPOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10
OTHOILIEHHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

V.9 - chopMHpPOBAaHHOCTH YMEHUI
co3/1aBaTh COOCTBEHHbBIE
MIMCbMEHHBIE U YCTHBIE
COOOIIEHNs] HAa OCHOBE
OuoI0rnuecKor HHpopMaIu U3
HECKOJIbKUX HUCTOYHUKOB,
rPaMOTHO UCIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH.




OCYILECTBIICHHUIO Y4€OHOMH
JESITEIbHOCTH, OpraHu3aIuu
y4eOHOr0 COTPYAHUYECTBA C
NeAarorndyecKuMu pabOTHUKaAMHU
U CBEPCTHUKAMH, K YUACTHUIO B
MOCTPOCHUU UHAUBUAYAIbHON
00pa30BaTeIbHOI TPAEKTOPUH;
M.3 - oBiazeHre HaBLIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W COLIMaIbHON
NeSITETTLHOCTH.

OK 04. D¢ddexruBno
B3aUMOJICHCTBOBATh U

paboratb B
KOJIJICKTHBE u
KOMaH/1e

JI.1 - oco3HaHue 00YJIArOIIUMHUCS
POCCHUICKOM IpakIaHCKOU
UJCHTHYHOCTH;

JI.2 - roTOBHOCTH K
CaMOpPa3BHTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIPEJIEIEHHIO;

JI.3 - HanmM4K“e MOTUBALIMU K
00yYEHHUIO U TUYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEH MO3ULIUN
JUYHOCTH Ha OCHOBE JTyXOBHO-
HPABCTBEHHBIX IIECHHOCTEH
HapoaoB Poccuiickoin denepannu,
MCTOPUYECKHUX U HAIIMOHAIBHO-
KYJIBTYPHBIX TPaJIULINH,
dbopMUpOBaHHE CUCTEMBI
3HAYUMBIX [ICHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIUOHHOTO
MHUPOBO33pEHUs, TPABOCO3IHAHHSI,
HKOJIOTMYECKOH KYIbTYPHI,
CITOCOOHOCTH CTaBUTH 1IETH U
CTPOUTH KU3HEHHBIE TIAHBI.

M.1 - ocBoeHHbIE 00yUYaIOITUMUCS
MEXKIPEMETHBIE TIOHATUS U
YHHUBEpCcaJIbHbIe yueOHbIE
JEeNCTBUS (PETYNATUBHEIE,
MO3HABATEIIbHEIE,
KOMMYHHUKATHBHBIC);

M.2 - crtocoOHOCTB UX
UCIIONIb30BaHUS B
MMO3HAaBaTEILHON M COIHAIILHOM
MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIILHOMY
TUTAHUPOBAHHIO U
OCYIIECTBICHUIO YICOHOU
JESITEIIbHOCTH, OpTraHU3aI[uu
y4eOHOT0 COTPYJIHUYECTBA C

3.1 - chopmMupOBaHHOCTH 3HAHUH
0 MeCTe ¥ poJii OMOJIOTHH B
CHUCTEME Hay4IHOTO 3HAHUS;
(GyHKIIMOHATIBHOU TPaMOTHOCTH
YeJIOBEKA IS PEIICHUS
YKU3HEHHBIX TTPOo0IIeM;

V.2 - chopmMupoBaHHOCTH
YMEHHsI paCKpbIBaTh COJIEp)KaHUe
OCHOBOTIOJIAT AFOIIINX
OMOJIOTMYECKUX TEPMUHOB U
MIOHSTHIA: )KU3Hb, KJICTKA, TKaHb,
opras, opraHu3sM, Buj,
TOTTYJISIIIHSI, SKOCUCTEMA,
ouorneHos, ouocdepa;
MeTabosin3M (0OOMEH BEIEeCTB U
MIpeBpallleHHE YHEPTUN ),
roMeocTas (caMoperyJsius),
OuocuHTe3 OenKa, CTpyKTypHas
OpTaHM3AIHS JKUBBIX CUCTEM,
JUCKPETHOCTh, CAMOPETYIISIHS,
CaMOBOCITPOU3BE/ICHNE
(perpoyKIs),
HACJIEICTBEHHOCTb,
U3MEHUYUBOCTb,
HHEPro3aBUCUMOCTh, POCT U
pa3BHUTHE, YPOBHEBAS
OpTraHHU3aIus;

V.2 - chopMUpPOBAaHHOCTH YMEHUS
pacKpbIBaTh COJIEPIKAHUE
OCHOBOTIOJIATr aAFOIINX
OMOJIOTHYECKHUX TEOPHd U
THIIOTE3: KICTOYHOM,
XPOMOCOMHOM, MyTallMOHHOM,
ABOJIIOIIMOHHOM, TPOUCXOKICHUS
JKU3HU U YETIOBEKa,;

VY. 3 - chopMHpOBaHHOCTH
YMEHHsI paCKpbIBAaTh
OCHOBOTOJIArao1ue
OMOJIOTMYECKHUE 3aKOHBI H
3akoHomepHocTH (I'. Menpnens, T.




Ne1arornyeckuMy paboTHUKAMHU
Y CBEPCTHUKAMH, K y4aCTHUIO B
IIOCTPOCHUU UHAMBUAYaAJIbHON
00pa30oBaTeIbHON TPAEKTOPHH;
M.3 - oBnaseHue HaBbIKAMHU
y4eOHO-HCCIIeJ0BATENNbCKOM,
IIPOEKTHOM U COLMATILHON
JESATEIIBHOCTH.

Moprauna, H.J1. BaBuiiosa, 3.
I'exkens, @. Mromnepa, K. bapa),
TPaHUIBI UX IIPUMEHUMOCTH K
KUBBIM CUCTEMaM,;

V.4 - npuoOpereHHE OMbITa
MPUMEHEHUSI OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTHH:
HAOIIOICHUS ¥ OMTUCAHMSI )KUBBIX
CHUCTEM, MIPOLIECCOB U SBJICHUN;
OpraHu3aluy U IPOBEICHUS
OMOJIOrMYeCKOro IKCIEPUMEHTA,
BBIJIBIDKCHUS THITOTE3, BBISBIICHUS
3aBHCHUMOCTH MEXTY
MCCIIETyeMBIMH BEITMUYNHAMH,
00BsCHEHUS TTOTYYECHHBIX
pe3yNbTaToB U (POPMYIHPOBAHUS
BBIBOJIOB C HCITOJIb30BaHHEM
HAYYHBIX TIOHATUH, TEOPHI U
3aKOHOB;

Y. 5 - chopmMupoBaHHOCTH
YMEHUS BBIJICIISITH CYIIECTBECHHbIC
MPU3HAKU BUPYCOB, KJIETOK
MPOKAPUOT U YKAPHUOT;
OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHH3MOB,
BHI0B, OMOT€0IIEHO30B U
9KOCHUCTEM; OCOOEHHOCTH
IPOIIECCOB OOMEHa BELECTB U
MIPEBpAICHHsI SHEPTHH B KIETKE,
¢doTocuHTE3a, MIACTUIECKOTO U
HHEPreTUYECKOro 0OMeHa,
XEMOCHHTE3a, MUTO03a, Meio03a,
OILJIOJIOTBOPEHHUS, Pa3BUTHS U
Pa3MHOXKEHUS, UHAUBHUIYaTIbHOTO
Pa3BUTHSI OpraHU3Ma
(oHTOrEHe3a), 60phOBI 3a
CYIIIECTBOBAHHE, ECTECTBEHHOTO
otbopa, BU000pa3oBaHus,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB
K cpejie 0OuTaHMsl, BIMSHUS
KOMITOHEHTOB 3KOCHCTEM,
AHTPOTIOTEHHBIX U3MEHEHHI B
J9KOCHCTEMAaX CBOCH MECTHOCTH,
KPYrOBOPOTa BEIIECTB U
npeBpalieHne YHEPTUN B
ouocdepe;

VY. 6 - chopMHPOBAHHOCTH
YMEHHsI IPUMEHSThH TOTy4YeHHbBIC
3HAHUA JUIS 00bSICHEHUS
OMOJIOTMYECKUX MPOLECCOB
SIBIICHUH, JIJIS] IPUHSATHUS




[IPAKTHUYECKUX PELICHUN B
MOBCEIHEBHOM JKU3HHU C LENbIO
obecrieueHns 6€30MacHOCTH
CBOETO 37I0POBbSI U 3/10POBbS
OKPYXAIOIIMX JIFOAEH,
co0Ir0IeHHs 3T0pOBOTO 00pasa
YKU3HU, HOPM T'PAMOTHOTO
MOBE/ICHUS B OKpYXKaloIIe
IIPUPOJHOM Cpelie; TIOHUMaHue
HEO0OXOIUMOCTH UCIIOJIB30BaHUS
JIOCTHKEHUM COBPEMEHHOMU
OMoIOrvuu U OMOTEXHOJIOTUH I
paloHaIbHOIO
MPUPOIONOIB30BAHUS;

VY.7 - chopMUPOBAHHOCTH YMECHHS
pemats OMOJIOTrHYeCKHe 3a/1a4H,
COCTaBJIATh TEHOTUITUIECKUE
CXEMBI CKPEIIUBaHUS IS Pa3HbBIX
TUIIOB HACNIE0OBaHUS TPU3HAKOB
y OpPraHU3MOB, COCTABIISITH CXEMBI
MepeHoca BEIIeCTB U SHEPTUHU B
AKOCHCTEMaXx (LIeNH NUTaHMUS,
MUIIEBBIC CETH);

V. 8 - chopmMupoBaHHOCTH
YMEHHI KPUTUYECKHU OLIEHUBATH
nH(pOpMaLIKI0 GUOJIOTUYECKOTO
COJIepKaHNUs, BKITIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB
(cpencTBa MaccoBou
uH(pOpMaIu1, HAYIHO-
MOIYJISPHBIE MaTePHAIIBI);
MHTEPIPETUPOBATH ITHYECKHE
acIIeKThl COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTHH,
MeIUIHe, OMOTEXHOJIOTHH;
paccMaTpuBaTh I100aIbHBIE
HKOJIOTMYECKHE TPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIIIEHHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

V.9 - chopmMupoBaHHOCTH YMEHUM
CO3/1aBaTh COOCTBEHHbBIE
MUCHMEHHBIC U YCTHEIC
COOOIIeHUs] HAa OCHOBE
OuoI0rnuecKor HHpopMaIu U3
HECKOJIbKUX UCTOYHUKOB,
rPaMOTHO UCIOJIB30BaTh
NOHATUIHBIN anmnapaT OMOJIOTHH.

OK
ConeiicTBOBaTH
COXPAHCHHIO

07.

JI.1 - oco3Hanme 00yJarOIUMUCS
POCCHUICKON I'paXKJaHCKOU
UJEHTUYHOCTH;

VY. 5 - chopMupOBaHHOCTH
YMCHUA BBIACIIATH CYIICCTBCHHBIC
IPU3HAKH BUPYCOB, KJIETOK




OKpYKarolle cpeasl,
pecypcocOepeKeHHUIO,
NPUMEHSTHh 3HAHUS 00
U3MEHEHUU KJIMMaTa,
TIPUHITAIIBI
OEpEIKITUBOTO
IPOM3BOJICTBA,

a3 pexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

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

JI.3 - HamM4yue MOTHBAIIMH K
00Yy4YEHUIO U TUIYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBieHHOE
pa3BUTHE BHYTPEHHEH MMO3UIINU
JUYHOCTH Ha OCHOBE JTYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
HapoaoB Poccuiickoit denepanu,
HMCTOPUYECKUX U HALIMOHAIBHO-
KYJIBTYPHBIX TPaJULIUH,
(hopMHUpPOBAHHE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33PCHHUSI, TPABOCO3HAHUS,
JKOJIOTUYECKOH KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTH LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.
M.1 - ocBoeHHBIE 00yUYAIOITUMUCS
MEXIPEAMETHBIC TTOHATHUS U
YHHUBEpCcaJIbHbIe yueOHbIC
JecTBUSI (PETYIISITUBHEIE,
IMO3HABATEIIbHEIC,
KOMMYHUKATHUBHEIE);

M.2 - cnocoOHOCTh UX
HCIOJIL30BaHUS B
MMO3HABATEILHON U COIMAJIbHOM
MpaKTUKE, TOTOBHOCTh K
CaMOCTOSITEIBHOMY
MJIAHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHOU
NeSTeTLHOCTH, OPTaHU3aAIUN
yu4eOHOT0 COTPYAHUYECTBA C
MeJaroru4eCKuMA pabOTHUKAMU
Y CBEPCTHUKAMHU, K y4aCTHIO B
MMOCTPOSHUU WHIUBHIYaTHbHOM
00pa3oBaTenbHON TPACKTOPHUH;
M.3 - oBiaseHre HaBEIKAMH
yueOHO-UCCIIeIOBATENLCKOH,
MPOEKTHOM U COIMaTbHON
JIeSITCIIbHOCTH.

MIPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIIEHO30B U
HKOCHUCTEM; OCOOCHHOCTH
MPOIECCOB OOMEHA BEIIECTB U
MIPEeBPAIICHIS SHEPTUHU B KIIETKE,
(doTocuHTE3a, MIIACTUIESCKOTO U
SHEPreTHUECKOT0 OOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a,
OTLIOIOTBOPEHUS, PA3BUTHS U
Pa3sMHOXKCHUSI, HHIUBHIyaIbHOTO
pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), 60PHOBI 32
CYIIECTBOBaHHE, €CTECTBEHHOTO
oTOOpa, BUA00Opa30BaHU,
IIPUCIIOCOOTIEHHOCTH OPraHU3MOB
K cpejic OOMTaHuUs, BIUSHUS
KOMITIOHEHTOB 3KOCHUCTEM,
AHTPOTIOTCHHBIX H3MCHCHHI B
HKOCHUCTEMAX CBOCH MECTHOCTH,
KPYroBOPOTa BEIIECTB U
NpeBpalleHre YHEPTUU B
ouocdepe;

V. 6 - chopMupoBaHHOCTH
YMEHHUsI IPUMEHSIThH TOTy4YeHHbIS
3HAHUS JUISI OO BSICHEHUS
OMOJIOTMYECKHUX MPOIECCOB U
SIBIICHUH, JIJIS] TIPUHSATHUS
MPAKTUYECKHUX PELICHUH B
MOBCEIHEBHOM KU3HU C LEJBIO
obecrneyeHust 0€30MacHOCTH
CBOECTO 37I0POBbSI U 3JI0POBBS
OKPYXKAIOIIMX JIFO/ICH,
co0JI0IeHHST 3T0POBOTO 00paza
JKU3HU, HOPM TPAaMOTHOTO
TOBEJICHUS B OKPYKAIOIIEH
MIPUPOIHON cpefie; TOHUMaHKe
HEO0OXOINMOCTH MCIIOIB30BAHMS
JIOCTHKEHUN COBPEMEHHOU
OMOJIOTMU ¥ OMOTEXHOJIOTHI IS
parroHaIbHOTO
TIPUPOJIONIONBE30BAHUS;

VY. 8 - chopMUpOBaHHOCTH
YMEHUH KPUTUYECKU OLIEHUBATh
nH(pOpMaLIKI0 GUOJIOTHYECKOTO
COJIepKaHUs, BKITIOUAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS W3
Pa3JINIHBIX UCTOYHUKOB
(cpencTBa MaccoBoOM




uHpOpMaLUY, HAYYHO-
HOMYJISIPHBIE MaTePHAIbI);
MHTEPIPETHPOBATH ITUYECKHE
aCIIEKTHl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH,
MeIUIHNHE, ONOTEXHOJIOTHY;
paccMmarpuBath Tio0aabHbIC
HKOJIOTUYECKHUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

IIK 1.1 ITpoBoauTh
H0JIEBBIE
Te0JIOTHYECKHe
UCCIICIOBaHUS U
paboThI ¢ MOTyYEHUEM
HNEPBUYHOTO
T'e0JIOTUIECKOTO
marepuaia

JI.1 - oco3HaHue 00YJIAFOIIMMHUCS
POCCHUICKOMN IpakTaHCKOU
UJIEHTUYHOCTH;

J1.2 - TOTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIPEIEIEHHIO;

JI.3 - HanM4K“e MOTUBALIMU K
00Y4YEHHUIO U TMYHOCTHOMY
Pa3BUTHIO;

J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEH MO3ULIUN
JMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH
HapoaoB Poccuiickoin denepannu,
HMCTOPUYECKUX U HAlUOHAIBHO-
KYJIBTYPHBIX TPaJIULIUH,
dbopMUpOBaHUE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIMOHHOTO
MHPOBO33pPEHHUSI, IPABOCO3HAHUS,
JKOJIOTUYECKOH KYJIbTYPHI,
CIIOCOOHOCTH CTaBHUTh LIETH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

M.1 - ocBoeHHbIE 00YUAIOITMMHUCS
MEXIPEIMETHBIC TTOHSTHUS U
VHHUBEpCaIbHbIC yueOHbIC
JeCTBUSI (PETYIISITUBHEIE,
MO3HABATEIIbHbIE,
KOMMYHHUKaTHBHBIE);

M.2 - cnocoGHOCTH UX
HCIIOJIb30BaHUS B
[03HABATEJIbHON U COLIMATIbHOM
MPaKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO U
OCYILIECTBIICHHUIO Y4€OHOM
JeSITEIbHOCTH, OpraHU3aIuu

3.1 - chpopMHUPOBAHHOCTH 3HAHUM
0 MECTEe U pOJI OUOJIOTHH B
CUCTEME Hay4IHOTO 3HAHUS;
(bYHKIIMOHATILHON IPaMOTHOCTH
YeJIOBEKa IS PEIICHUS
YKU3HEHHBIX TIPO0JIeM;

V.2 - chopMHPOBAHHOCTb YMEHUS
PacKphIBaTh COACPIKAHUE
OCHOBOIIOJIATAIOIINX
OMOJIOrMYECKUX TEOPUH U
TUIIOTE3: KJIETOYHOH,
XPOMOCOMHOM, MyTallMOHHOM,
HBOJIIOL[MOHHOM, TPOUCXOKICHUS
KM3HH U YEJIOBEKA;

V.4 - npuoOpereHue onbITa
IIPUMEHEHHS OCHOBHBIX METOJI0B
HAy4YHOTO MO3HaHUS,
UCMOJIb3YEMBIX B OMOJIOTHH:
HaOJII0/IEHUS U ONTUCAHUSI )KUBBIX
CHUCTEM, ITPOLIECCOB U ABJICHUI;
OpraHu3aly U MPOBEICHUS
OMOJIOTMYECKOT0 SKCIIEPUMEHTA,
BBI/IBI)KEHUS THIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXKIY
HCCJIETyeMbIMHU BEIMYUHAMH,
OOBSICHEHUS MOTYUYEeHHBIX
pe3ynbTaToB U (POPMYIHPOBAHUS
BBIBOJIOB C UCIIOJIb30BAaHUEM
Hay4HBIX [OHSTHI, TEOPHUI U
3aKOHOB;

Y. 6 - chopMHpPOBAaHHOCTH
YMEHUS IPUMEHATE MTOJIYYCHHBIE
3HAHUSA IS OOBSICHEHUS
OMOJIOTUYECKHX MPOIIECCOB U
SIBJICHI/If/’I, AJI IPUHATUA
MPAKTUYECKUX PEIICHUH B




y4e0HOT0 COTPYAHUYECTBA C
Mearoru4yeCKMMH pabOTHUKAMU
U CBEPCTHUKAMH, K YUACTHUIO B
MMOCTPOSHUH WHIUBHIYaTbHOU
00pa30BaTeIbHOI TPAEKTOPUH;
M.3 - oBiazeHre HaBLIKAMU
y4eOHO-UCCIIeI0BATENbCKOM,
MPOEKTHOM M COIIMAIbHON
JIeITEIbHOCTH.

MMOBCEIHEBHOM KU3HHU C LEIIBIO
obecnieueHus1 6€30IaCHOCTH
CBOETO 3/I0POBbSI U 3JI0POBBS
OKPY’KAIOIIHNX JIFOJICH,
coOroIcH ST 3J0POBOTO 00pasa
KU3HH, HOPM TPAMOTHOTO
MOBEJICHUS B OKPYKaOLIEH
MIPUPOTHOM Ccpefie; TOHUMaHNe
HEOOXOIMMOCTH UCIIOJIb30BAHUS
JIOCTHKEHUH COBPEMEHHOM
OUOJIOTUU Y OMOTEXHOJIOTHI JUIS
parMoOHAIBHOTO
MPUPOIONOIB30BAHUS;

V. 8 - chopmMupoBaHHOCTH
YMEHUH KPUTUYECKU OLIEHUBATh
UHPOPMALIHIO OHOIOTUIECKOTO
COJIepKaHUs, BKIFOYAIOLIYIO
IICEB/IOHAYYHBIEC 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoit
uH(popMaLy, HAy4HO-
HOMYJISIPHbIE MaTepUaIb);
MHTEPIPETUPOBATH 3TUUECKUE
acIeKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTHH,
MeUIUHe, OMOTEXHOJIOTUH;
paccMaTpuBaTh IJI00aTbHBIC
HKOJIOTUYECKHUE MPOOIIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH 10
OTHOILIEHHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

V.9 - chopmupoBaHHOCTH YMEHUI
CO03/1aBaTh COOCTBEHHBIE
MUCHMEHHBIC U YCTHBIC
COOOIIEHNs] HAa OCHOBE
OuoI0rnuecKor HHpopMaIu U3
HECKOJIbKUX UCTOYHUKOB,
rPaMOTHO UCIOJIB30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH.

IIK 1.3 BrimmoassaTe
MOJIEBOE
o0cnenoBaHue
MECTOPOKIACHUI
MOJIE3HBIX
HMCKOIIAEMBIX

JI.1 - oco3HaHue 00yYarOIUMUCS
POCCHICKOM TpaKJaHCKON
UJICHTUYHOCTH;

J1.2 - TOTOBHOCTB K
CaMOPa3BUTHIO,
CaMOCTOSITEIIbHOCTH |
CaMOOTIpeIeNICHUIO;

JI.3 - Haauune MOTHUBAIUHU K
00y4YEHHIO U TUYHOCTHOMY
Pa3sBUTHIO;

3.1 - chopmMupoBaHHOCTH 3HAHUH
0 MECTE U POJId OHMOJIOTHH B
CHCTEME Hay4YHOT'O 3HaHUS;
(bYHKIMOHAIHLHON TPAMOTHOCTH
YeJI0BeKa ISl peIIeHus
KU3HEHHBIX MPOOIIEM;

V.2 - chopMUPOBAaHHOCTD YMEHUS
pacKpbIBaTh CONIEPIKAHUE
OCHOBOITOJIATAIOIITHX




J1.4 - nenenanpaBiieHHOE
pa3BUTHE BHYTPEHHEH MO3ULIUN
JIMYHOCTHU Ha OCHOBE J1yXOBHO-
HPABCTBEHHBIX IIECHHOCTEH
HaponoB Poccuiickoin denepannu,
MCTOPUYECKHUX U HAIIMOHAJIBHO-
KYJBTYPHBIX TPAJIHUIINH,
dbopMUpOBaHUE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOIO
MHUPOBO33pEHUs, IPABOCO3HAHMUS,
JKOJIOTUYECKOH KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH >KU3HEHHBIE IJIAHBI.
M.1 - ocBoeHHBIE 00yUYAIOITUMUCS
MEKITPEIMETHBIC TOHATHUS U
YHHMBEpCcaJIbHbIE yueOHbIE
JeiCTBUS (PETyNATUBHEIE,
[I03HABATEIIbHBIE,
KOMMYHHUKATHBHbIC);

M.2 - ciocoGHOCTb X
HCIIOJIb30BaHUS B
ITIO3HABATEJIBHON U COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO U
OCYIIECTBIJICHUIO yUeOHOU
JeSITeTbHOCTH, OpraHUu3aI1H
y4e0OHOr0 COTPYAHUYECTBA C
He1arornyeckuMM paboTHUKaMHU
U CBEPCTHUKAMHU, K YUaCTHIO B
MOCTPOCHUN UHJIMBUAYaJIbHON
00pa30BaTeNbHOI TPAeKTOPUH;
M.3 - oBnajieHue HaBbIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM U COLIMATIBHOM
JeSITEIbHOCTH.

OMOJIOTUYECKUX TEOPHU U
TUIOTE3: KICTOYHOI,
XPOMOCOMHOM, MyTAallMOHHOM,
3BOJTIOLIMOHHOM, TIPOUCXOXKACHHS
JKM3HU M YEJIOBEKa,

V.4 - npuoOpereHHe OMbITa
[PUMEHCHHS OCHOBHBIX METO/IOB
HAYYHOT'O TMIO3HAHHUS,
UCIIOJIb3YEMBIX B OHOJIOTHH:
HAOJIIOIEHUS ¥ OIIHMCAHUS KUBBIX
CHCTEM, MPOLIECCOB U SIBIICHUIA,
OpraHu3alluy U IPOBEICHUS
OHMOJIOTHYECKOr0 SKCIIEPUMEHTA,
BBIJIBIDKEHHUS TUITOTE3, BHIABICHUS
3aBUCHMOCTH MEXKTY
HCCIICTyeMbIMH BEJTHYNHAMH,
OOBSICHCHHUS MTOJTYYSHHBIX
PE3yJIbTaTOB U (POPMYITHPOBAHHSI
BBIBOJIOB C MCIIOJIb30BAHMEM
HAYYHBIX [TOHATHIA, TCOPHI U
3aKOHOB;

V. 6 - chopMupOBaHHOCTH
YMEHHUSI IPUMEHSIThH TOTy4YEHHbIE
3HAHUS JUIS OO BSICHEHUS
OMOJIOTMYECKHUX MPOIIECCOB U
SIBIICHUH, JIJIS] TIPUHSATHUS
MPAKTUYECKHUX PEIICHUH B
MOBCEIHEBHOM KU3HU C LEIBIO
obecrneyeHust 0€30MacCHOCTH
CBOETO 37I0POBBSI U 3JI0POBBS
OKPYXKAIOIIMX JIFO/ICH,
co0JI0IeHHS 37T0POBOTO 00paza
JKU3HU, HOPM TPAaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH
MIPUPOIHON cpefie; TOHUMaHKe
HEOOXOINMOCTH HCIIOIB30BaAHMS
JIOCTHKEHUN COBPEMEHHOU
OMOJIOTMU ¥ OMOTEXHOJIOTHI IS
parroHaIbHOTO
TIPUPOJIONIONBE30BAHUS;

VY. 8 - chopMUpOBaHHOCTH
YMEHUH KPUTUYECKU OLIEHUBATh
nH(pOpMaLIKI0 GUOJIOTHYECKOTO
COJIepKaHUs, BKITIOUAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS W3
Pa3IUYHBIX UCTOYHUKOB
(cpencTBa MaccoBoM
uHpOpMaILIUU, HAYYHO-
HONYJISIPHBIE MaTEPHAIbI);




HMHTEPIPETUPOBATH ITUYECKUE
aCIeKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH,
MeIUIUHE, OMOTEXHOJIOTHH;
paccMmarpuBath Tio0aabHbIC
IKOJIOTHYECKHUE TPOOIIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOILIEHHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

VY.9 - chopMuUpPOBaHHOCTH YMEHUI
co3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIC
COOOIIIEHHUsI HA OCHOBE
Ouosorn4eckoit nupopMauu u3
HECKOJIbKMX HCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.




2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O ITPEJIMETA

2.1 O0beM y4eOHOro npeaMera M BUIAbI y4eOHOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

YuyeOHas HArpy3Ka 00y4arOIIUXCH:

39

B TOM YHCJIC:

JICKIIUA, YPOKH, CCMUHAPbI

38

IIPAKTUYICCKHUC 3aHATHUA

na60paT0pHLIe 3aHATHA

VHJIMBUYJIbHBINA TPOEKT

13 HUX Npo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJICPKAHNE

IIpomeskyToyHas arTecTauuu B popme
QG GepeHIMPOBaHHOTO 3a4ETa

2 cemecTp




2.2 TemaTH4yeCcKHii IVIAH U coiepkaHue ydeOHoro npeamera «buoJsorusn

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble, IPAKTUYECKUE 3AHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaloummxcs

O0BeM yacoB

Koapl komme-
TeHLUui, (pop-

MHPOBAHHIO
KOTOPBIX CIO-
co0cTBYeET
3JIeMeHT NpPo-
rPaMMBblI
1 2 3 4
1 cemecTp
Pa3nes 1. Yuenue o KiieTke 10
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia OK2
Buonorus kak buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMHM, TEXHMYECKUMU U JIPYTUMHU 2
HayKa €CTeCTBEHHBIMM HayKaMmu, ¢uiocopueil, 3TUKOH, 3CTeTUKOH u mnpaBoMm. Ponb Ouosoruu B
(GbopMHpOBaHUN COBPEMEHHOH Hay4YHOW KapTUHBI Mupa. CuctemMa OHOJOTHYECKHX HayK.
Metoabl TO3HAaHUS KMBOM NpUpoAbl (HAONIOJEHHE, SKCHEPUMEHT, OMNHMCAaHUE, HU3MEPEHHE,
KJIaccupuKalys, MOJEINPOBAHUE, CTAaTUCTUYecKass 00paboTka AaHHbBIX). JKHMBBIE CHCTEMBI
(OmocucTeMsbl) Kak MpeaMer u3ydeHus Ouonoruu. OTiIMYNe )KUBBIX CUCTEM OT HEOPTaHMYECKOM
npupoabl. CBoiicTBa OMOCHUCTEM U HUX pa3HooOpa3zue. YPOBHM OpraHu3alud OHOCHCTEM:
MOJICKYJISIPHBIM, ~ OPraHOMJIHO-KJIETOYHBIH,  OpraHM3MEHHBIH,  MOMYJIALHOHHO-BHIOBOH,
9KOCUCTEMHBIHN (OMOreo1eHOTHUECKH ), OMOChEepHbIi.
Bcero mo reme: 2
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJia OK-1
Kuerka, eé 1. Huromornas — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOACHUCTBUS HIEH U 2 OK-2
cTpoeHHe 1 (akToB B HAayyHOM MO3HaHMMU. Meroabl M3ydeHus KieTku. KieTka kak 1LenocTHas >KuBas OK -4
XMMHYEeCKU cucrema. OOuIMe NMpU3HAKU KJIETOK: 3aMKHYTas HapykHas MmeMOpaHna, moiekyisl JJHK kak
COCTaB. reHeTUYECKUH anmnapar, cucTeMa CHHTe3a Oeka.

Tunbl  kieTok: dykapuoThyeckas M mpokapuoTuueckas. (OCOOEHHOCTH  CTPOSHHMS
npokapuoTuyeckoil kierku. Kierounas crenka Oaktepuil. Hekierounele Gopmbl KU3HU —
Bupycsl. Mcropust otkpbitus BupycoB (.M. VBanosckuit). bakrepnodaru. bonesnu pactenui,
KUBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnonedunura yenosexka (BUY) —
Bo30ynutens CITM/]a.




[Ipodunaktuka pacrnpocTpaHeHHs BUPYCHbIX 3abosieBaHuil. CTpoeHHE HSYKapHOTHYECKOM
kieTkd. OCHOBHBIE OTJIMYUSI PACTUTEIHHOW, KUBOTHOW U rpuOHOMN KieTku. [loBepXHOCTHBIE
CTPYKTYpPbl KJIETOK — KIJIETOYHAas CTCHKa, TJIMKOKAIWMKC, MX (yHKuuu. [lmazmaruyeckas
MeMOpaHa, eé

cBoiicTBa W pyHkuuu. Llurommasma u e€ opranouasl. OHOMEMOpaHHBIE OPTaHOMIBI KIETKH:
OIIC, ammapar I'onbmxku, nuzocoMsl. [lonmyaBTOHOMHBIE OpraHOMIBI KIETKH: MUTOXOHIPHH,
wiactuabl. [IpoucxoxaeHne MUTOXOHApPUM u minactui. Bunel mnactun. HememOpannbie
OpPraHOU[bI KJIETKU: pUOOCOMBI, KJICTOUHBIM LIEHTp, LIEHTPUOJIU, PECHUUKH, KI'yTUKH. DyHKIMK
OpPraHouJOB KIETKU. BkimtoueHus.SInpo — peryndaropHbii HeHTp kieTku. CTpoeHue sapa:
saepHas 000JI0YKa, KapHOIUla3Ma, XPOMATHH, SIPBILKO. XpOMOCOMBL TpaHCHOPT BelIECTB B
KJICTKE.

2. XMMHMYECKUN COCTAB KJIETKU. XMMHUYECKHE DJIEMEHTBI: MAKPOAIEMEHTbI, MUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

DyHKIMY BOJBI 1 MUHEPAJIbHBIX BelECTB B KieTke. [lonaepixanue ocMoTuueckoro 6anaHca.
benku. CocrtaB u crpoeHue 0enKoB. AMUHOKHUCIOTBI — MOHOMEpHI O0enkoB. HezameHnMble u
3aMEHHUMBIE AMUHOKHUCIIOTHI.

AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJEKYJIbl (IIEpBUYHAs, BTOPUYHA,
TPETUYHAs U YETBEPTUYHAS

CTPYKTypa). XuMHU4ecKue cBoiicTBa 6enkoB. buonornueckne GyHKIMN OEIKOB.
®depmeHTHl — Ouosornyeckue Kartanuzaropbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA IIEHTP,
cyoctpatHas crneunpuyHocth. Kodepmentsl. Burammubl.  Otinuus  pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBonpl: MoOHOcaxapuabsl (TIIOKO3a, pubo3a W JE€30KCHpHO03a), aucaxapuibl (caxaposa,
JaKTO3a) W TojdMcaxapuabl (Kpaxmai, IJIMKOTeH, LeJUloa03a). buonornueckue QyHKIUU
YTIIEBOJOB.

Junuapsl: Tpurnunepuasl, Gochoaunuasl, crepouasl. I'mapopunbHo-ruapodoOHbIe cBOICTBA.
buonoruueckue ¢pynkuuu munuaos. CpaBHEHUE YTIIEBOJOB, OSJIKOB U JUMHUI0B KaK HCTOUHHUKOB
JHEPTrUH.

Hykneunoseie kucnotel: JJHK m PHK. Hykneotuapl — MOHOMEpPBI HYKJIEMHOBBIX KHCIJOT.
Crpoenne u ¢ynxnun JIHK. Crpoenne um ¢ynkuun PHK. Buast PHK. AT®: crpoenue u

GyHKIIH.

Bcero o reme:

Tema 1.3.

ConepxaHue y4eGHOro MaTepuaJjia




JKu3HeaeaTeJbHOC
Th KJIETKH

OOMeH BemiecTB, WM MeTa0oIM3M. ACCUMWIAIUS (IJIACTHYCCKUM OOMEH) M JUCCUMUJISAIIUS
(oHepreTuyeckuii oOMeH) — JBE CTOPOHBI €IMHOTO Mpolecca Meradonuszma. Poib 3akOHOB
COXpaHEHHsS BEIIECTB M SHEPrMM B TOHUMAHMU MeTabonu3ma. Tumbl OOMEHa BEIIECTB:
aBTOTpOoQHBIN U reTepoTpodHbIid. Posib hepMeHTOB B 00MeHe BElIeCTB U MPEBPALICHUHN SHEPTUU
B KJIETKE.

@®orocunre3. CBeroBas u TeMmHOBas (¢a3pl ¢orocuHTe3a. Peakuuu QorocuHTesa.
OddexTuBHOCTE (PoTOCcHHTE3a. 3HaueHue GOTOCHMHTE3a s KU3HU Ha 3emie. BrusHue
YCIIOBUH Cpe/ibl Ha

(oTOCHHTE3 M CITOCOOBI MOBBIIICHHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUN
XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HaUeHUE XeMOCHHTEe3a /171 )KU3HHU Ha 3emIle.
OHepreTuueckuii oOMeH B KieTke. PacriernieHue BelecTB, BBIICICHHE M aKKyMYJHMPOBAHUE
SHEPTUU B KJIETKe. DTallbl SHEpreTuueckoro ooMena. [ ukonus. bposkenue u ero BUJIBI.
Kucnopongnoe oxuciienue, wim KierouHoe apixanue. OxucnurenbHoe (ochoprmupoBaHue.
D¢ PeKkTUBHOCTD IHEPTETHUECKOTO OOMEHa.

Peakun marpuunoro cuntesa. ['enerndeckas nnpopmanms u JJHK. Peannzanus reneTnaeckoit
uHpopmanuu B KieTke. ['eHeTuuecKkuid KoJ U ero cBoicTBa. TpaHCKpUNIUS — MaTPUYHBIN
cunte3 PHK. Tpancisuust — OuocunTe3 Oeika. DTaribl TpaHCIIALNH.

KoaupoBanue amunokucior. Pons pubocom B 6uocuHTe3e Oenka.

OK-1
OK-2

Bcero o reme:

Tema 1.4.
Jlenenne KJjaeTKn

Coaep:xxanue yueOHOro MaTepuaJia

Knerounelii 1wk, wiM KU3HEHHBIH IMKN KiIeTkd. MHrtepdaza u wmurto3. Ilpomeccsl,
npoTekaromue B uHTepgase. Pernmukanus — peakust marpuyHoro cuHTe3a JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM HA0Op — KapwOTHUIl. [[UTIJIOUIHBIN M TarjJouIHBIA XPOMOCOMHBIE
Habopbl. XpoMaTuipl. L{uTonornueckue OCHOBBI pa3MHOKEHHSI M MHIUBUIYaJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenune knetkn — MuTo3. Craguu mutosa. IIponecchl, mpoucxoasiye Ha pa3HbIX CTaJusAX
MHTO3a. BHOIOrHYecKuil CMBICT MUTO3A.

[Tporpammupyemasi rudesnb KieTku — anonrto3. TectoBoe 3aanue Ne 1

Bcero o reme:

(9]

OK-1
OK-2
OK-4

Pa3nea 2. Opranusm

PasmHo:xeHHnE 1 HHAUBUAYAJIBHOC PA3BUTHE OPraHu3MoB

N

Tema 2.1.
Dopmbl
Pa3MHOKeHHUA

Copep:kanue y4eOHOTr0o MaTepuaJa

@opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe M MojioBoe. Buasl 0ecrosnoro pa3MHOXKEHMS:
JIeJICHHE HaJBOE€, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BEreTaTMBHOE

OK-1
OK-2




OpPraHu3MoB pa3MHOKeHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OpPraHM3MOB, €r0 3HAYEHHE IS CEIEKLUH.

[TonoBoe pa3sMHOXKEHHE, €ro OoTiau4us OoT Oecrmonoro. Meio3. Cragum Mmeiosa. Ilporecchr,

npoucxoasume Ha craguax weino3a. lloBenenne xpomocom B Meio3e. KpoccuHrosep.

buonornueckuii cMbIca U 3HaYEHUE MEH03a.

'ameTtorenes — mpouecc 0Opa3oBaHMs MOJOBBIX KJIETOK Yy JKMBOTHBIX. [10JIOBBIE Kene3bl:

CEMEHHMKHU U siMuHuKU. OOpa3oBaHuEe U pa3BUTHE IMOJIOBBIX KIETOK — raMeT (CrepMaro3ous,

AWLEKIeTka) — chepMatorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHS SIMLIEKICTOK U

cnepmato3onioB. OmnonorBopenue. [lapreHorenes.

Bcero no reme: 2

Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia
IOMOpuoOHaNIBHOE M | HauBHlyanbHOE pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpUOTeHe3). DTambl 2 OK-1
NMOCTAIMOPHOHAJIBH | SMOPUOHAIBHOTO  Pa3BUTHA Yy TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsius, OK-2
oe pa3BUTHE opranorenes. IloctamOpuonansHoe pazBuThe. TUIBl MOCTIMOPHOHAIBHOIO Pa3BUTHS: MPSMOE, OK -4
OpPraHu3MoB HempsiMoe (JIMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIE

BbI3bIBaTh BpOXAEHHbIE yponacTBa. Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOTO

pacTeHus: CTPOEHUE CEMEHU, cTaauu pa3BuTus. TectoBoe 3ananue Ne 2

Bcero no teme: 2

Pasznea 3. OcHOBBI T€eHeTHKH H CeJICKIINH 8
Tema 3.1. Coaepxkanue y4eOHOro MaTepuaa OK-1
OcHoBHBIE [Ipenmer u 3ampaun renetuku. Mcropus pa3BuTHs TeHeTUKU. Poib UTONO0rMM M SMOPUOJIOTHH B 2 OK -2
MOHATHSA CTaHOBJICHUM T'eHETUKU. Bkiaj poccHilCKMX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE T'€HETHKH. OK -4
FeHeTUKH. MeTtoapl TeHeTUKH (THOPUIOIOTUYECKUI, HUTOTEHETUUECKUH, MOJIEKYJISIPHO-TeHETUYECKUN).
OcHoBHBIE OCHOBHbBIE T€HETHMUYECKHE TOHATUA. ['eHeTHueckas CHMBOJMKA, HCIIOJIb3yeMas B CXeMax
32aKOHOMEPHOCTH CKpelIMBaHui. 3aKOHOMEPHOCTH HAacJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHBIE . MeHnenem.
HACJIEACTBEHHOCTH | MOHOrMOpUIHOE CKpelBaHue. 3aKOH eIMH000pa3us rTuOpuI0B nepBoro nokosiexus. [Ipasuio

JTOMUHUPOBaHMS. 3aKOH pacIleIUIeHUs TMPU3HAKOB. [ umore3a 4UCTOTHI ramer. l[lomHoe u
HEMOoJIHOE JOMUHHpOBaHUe. JJuruOpuaHoe cKpemrBaHue. 3aKOH HE3aBUCUMOTO HACTIEI0BaHUs
MpU3HAKOB. lluTOoreHeTHYecKkne OCHOBBI AUTHOPUIHOTO CKpEIIUBaHUS. AHAIM3UPYIOIIEE
cKkpenuBanue. Vcnonb3oBaHuE aHAMM3UPYIOLIETO CKPEUIMBAHMS ISl ONpPEAENICHUs T'€HOTUIIA
ocobu. CuersieHHOe HacieloBaHue TIpu3HakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HacjelOBaHUIO TeHOB. HapyiieHue clerieHuss Te€HOB B  pe3yJbTaTe€ KpPOCCHHIOBEPA.
XpoMOCOMHAasi  Teopusi HacleACTBEHHOCTH. ['eHernyeckue kapThl. ['eHeTnka mouia.
XpOMOCOMHOE ONpelieJIeHue Moyia. AyTOCOMBI M TOJIOBbIE XPOMOCOMBI. ['OMOramerHele M




réTCPOraMCTHLIC OPIraHU3MBI. HaCJIeILOBaHI/IC MMPHU3HAKOB, COCIIJICHHLIX C IMOJIOM.

2 ceMecTp

IIpenmer u 3anaun reneTuku. Mictopus pa3Butus reHeTuku. Ponb nuronoruu u 3MOpHOIOrUY B
CTaHOBJICHUM reHEeTUKU. Bknag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE T€HETUKH.
Metoabl reHeTUKH (THOPUI0JIOTUIECKUHN, IUTOTCHETUIECKUN, MOJIEKYIIIPHO-TEHETHUECKUH ).
OcCHOBHBIE T€HETUYECKHE NTOHATHS. [ eHeTHUeCKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax
CKpEIMBAHUNA. 3aKOHOMEPHOCTH HacJIel0BaHUS IPU3HAKOB, YCTAaHOBJIEHHbIE I'. MeHnenem.
MoHorubpuanoe ckperuBatye. 3akoH eJUHo00pa3us rudpuoB nepeoro nokosaeHus. Ipasuino
JOMHUHHPOBaHUs. 3aKOH paclllelUIEHHs] IPU3HAKOB. [ nnores3a unctorsl ramet. [lonHoe u
HENOoJHOE TOMUHUpPOBaHUe. JJurnépuaHoe ckpemmyBaHue. 3aKOH HE3aBUCUMOTO HAclle10BaHMs
MpHU3HAKOB. LluTOreHeTnYeckne OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUS. AHATH3UPYIOIIee
cKpelnBanue. Mcnonp3oBaHue aHaIU3UPYIOLEr0 CKPEIUBAHMS ISl OIIPEIEICHHAs TEHOTUIIa
ocobu. CrierieHHOe HaciieoBaHue npu3HakoB. Pabora T. MopraHa o cuernieHHOMY
HacJIeI0OBaHMIO TeHOB. Hapyinenue cuenienus reHoB B pe3ysbTaTe KpOCCHHIOBEpa.
XpOMOCOMHAas1 TEOpHs HACJIEICTBEHHOCTH. | eHeTnueckue kaptel. ['eHeTnka mona.
XPOMOCOMHOE OIIPEIETICHHE 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBIL. 'OMOrameTHsle U
rerTeporameTHble Opranu3Mbl. HaciienoBanrue Mpu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

OK-1
OK-2
OK-4

Bcero o reme:

Tema 3.2.
OcHoBHBIE
3aKOHOMEPHOCTH
H3MEHYHBOCTH

ConepxaHue y4e0HOro MaTepuaJia

N3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HaclleCTBEHHas. Poib cpenbl B
HEHACJIEICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTUKAa MOAM(PHUKAIMOHHON H3MEHUHUBOCTH.
BapuanuonHslil pan u BapuannoHHas kpusas. Hopma peakuuu npusHaka. KonndyecTBeHHbIE U
KauecTBEHHbIEC MPU3HAKU U UX HOopMa peakiuu. CBoiicTBa MOAU(PUKALMOHHONW W3MEHYUBOCTH.
HacnenctBeHHas, WiIM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHATHBHAas W3MEHYUBOCTb.
Meiio3 U TOJIOBOM MpoLECC — OCHOBa KOMOMHATMBHOM HW3MEHYMBOCTU. MyTalnoHHas
n3MeH4YnBOCTh. Kinaccugukanuss MyTauuid: T€HHbIE, XPOMOCOMHBbIE, I'eHOMHble. YacToTa H
MPUYMHBI MyTaluil. MyrareHHble (pakTopbl. 3aKOH FOMOJIOTMUECKUX PSJIOB B HACJIECTBEHHOU
n3meHuuBocty H. . BaBuiioBa. BHesnepHas Hac/ieCTBEHHOCTh M U3MEHYNUBOCTD.

[IpuHMnIB 310pOBOTO 00pa3a MU3HU, AUATHOCTUKH, MPO(DUIAKTUKY U JIEUEHUSI TeHETUYECKUX
Oone3nell. MenuKo-reHeTH4ecKoe KOHCYJIbTHPOBaHHWE. 3HAYEHHWE MEAMLMHCKOW TeHETUKU B
MIPeIOTBPALIEHUH U JICYEHNU TeHeTHYEeCKUX 3a00JIeBaHU YeJIOBEKa.

OK-1
OK-2
OK -4

Bcero o reme:

Tema 3.3.

Conep:xanue yueOHOro MaTepuaJia

OK-1




Ceaeknus
OPraHHu3MOB.
OcHOBBI
OMOTEXHOJIOTHH

Cenexkuusi Kak Hayka M IpoLECC. 3apOKICHHE CENeKIUU M JoMecTukanus. Yuenue H.
M. BaBunoBa 0 LEHTpax MPOUCXOXKIEHHUS U MHOrooOpas3us KyJIbTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXACHUS JOMAIIHUX JKUBOTHBIX. Copr, mopoga, mraMM. COBpEMEHHBIE METObI
celeKIUU. MaccoBblif M MHIUMBUAYAJIbHBIH OTOOpPBI B CEJNEKUUH PACTEHUH U IKUBOTHBIX.
bnuskoponcTBeHHOE cKpelmMBaHue — HMHOpUaMHI. Yucrtas nauHus. CKpELIMBAHUE YUCTBIX
muHud. ['ereposuc, mnm rubpuaHas cuina. HepoicTBeHHoe CKpelmuBaHue — ayTOPHUIUHI.
Otnanénnas tuOpuamzauuss W e€ ycmexu. VICKYCCTBEHHBIM MyTareHe3 M IOJIyYeHHe
MOJIAIIONJO0B.  JIOCTMKEHMSI  CENEeKLMM PACTeHUH, JKMBOTHBIX M MHMKPOOPraHM3MOB.
buorexHonorus kak orpaciip npousBoacTsa. ['ennast unxkenepus. TecroBoe 3ananue Ne 3

OK-2
OK -4

Bcero o reme:

[\8)

Pa3nes1 4. DBoJIIOLINOHHOE YYeHHE

=

Tema 4.1.
Teopus 3BoIOLUMN

Coaep:xxanue yueOHOIro MaTepHuaJia

[Ipeanochiku BO3HUKHOBEHUS SBOJIOIMOHHON TEOpUH. DBOJIONMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BnusHue 5BOMIOLMOHHONW TEOPHUH Ha pPa3BUTHE OWOJOTMM W JAPYTUX HayK.
CupnerenbcTBa 3BooUMU. [laneoHToNIOrMYECKHE: TOCIEI0BATENIbHOCTh MOSBICHUS BUJIOB B
MaJCOHTOJIOTUYECKON JIeTOmUCH, NepexoaHsie ¢GopMbl. buoreorpaduyeckue: CXoICTBO U
paznmuune dayH u (HIOp MAaTEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IHUUSL
SMOpPHUOHOB PAa3HBIX BHJOB IMO3BOHOUYHBIX. CpaBHUTEIHLHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PyJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX MyTell y BCEX OpPraHU3MOB.
OpomornonHas teopust Y. [lapsuna. [Ipennocsliku BOZHUKHOBEHUS AapBUHU3MA. J[BHIKyIIMe
CHJIBI HBOJIIOLUM BHJIOB MO JlapBuHY (M30BITOYHOE pa3MHOKEHHE IPH OTrPaHMYCHHOCTH
pecypcoB, HeomnpeaeaEéHHas K3MEHYUBOCTh, 00pb0a 3a CyIECTBOBaHHUE, ECTECTBEHHBIN 0TOOD).
JBwxyue cuibl ((pakTopsl) 3BOMIOLNMKM BHUJOB B MpHpojae. MyTalMOHHBIM Mpolecc H
KOMOMHAaTUBHasl W3MEHYMBOCTH. llomynsuuoHHble BOMHBI M Jpeld reHoB. M3omsauusa wu
murpauusg. EcrecTBeHHbII 0TOOp — HampaBisromui  ¢akTtop ABOMOIMU.  DOpPMBI
€CTECTBEHHOI'0 0TOOpAa.

Bcero o reme:

OK-1
OK-2
OK -4

Tema 4.2.
MuxposBoaonus

Conep:kanue y4eOHOTro MaTepuaJa

MuxkposBomitonusi. Cunternueckas Teopus sBoiouun (CTD) M €€ OCHOBHBIE MOJIOKEHHUS.
[Tomynsnus kKak eAWHUIA BUJA U 3BotOIUH. [Ipucnoco0ieHHOCTh OPraHu3MOB Kak pe3yabTar
sBomtoniuu. [IpumMepsr mpucmocobsiennit y oprann3MoB. Apomopdo3sl U uanoanantanud. Bug u
BunooOpa3oBanue. Kpurepunu Buma. OcHOBHBIE (OpMBI BHJI000pa3oBaHUs: Teorpaduyeckoe,

OK-1
OK-2
OK -4




OKOJIOTHYCCKOC.

Bcero nmo teme: 2
Tema 4.3. Coaeprxanue yueOHOro MaTepuaJia OK-2
Makpo3Bosouus MaxkposBomtorusi. Dopmbl  3BOJOLMU:  (PUIIETHYECKasl, IUBEPreHTHas, KOHBEpreHTHas, 2 OK -4
napaensHas. HeoOpatumocts sBomouuu. IlponcxoxaeHne OT HecenUualn3upOBaHHBIX
npenkoB. [Iporpeccupyromas cnennanu3anus. AnantuBHas paguamnus. TectoBoe 3aganue No 4
Bcero no reme: 2
Pa3nes 5. UcTropus pa3BuTHs KU3HU Ha 3emiie 6
Tema 5.1. Copep:kaHue y4eOHOTr0 MaTepuaJa OK-1
Pasimunbie JloHay4yHbIe IPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble runoTe3bl BOSHUKHOBEHHUSI KU3HU 2 OK-2
B3IVIS/IbI HA Ha 3emie: abuoreHes M MaHCIEPMHUS. XUMHUYECKas dBOJIONUSA. AOHOreHHBI CHHTE3 OK -4
NPOMCXOKACHHE OpraHMYECKHUX BEUIECTB U3 HEOPraHMYeCKUX. OKCIEPUMEHTaJIbHOE IOATBEPXKICHUE
JKM3HHM Ha 3emiie XUMHUYECKOH »Bomonnu. HayaneHblie sTansl Ouonoruyeckoit ssomtonuu. ['unoresa PHK-mupa.
®opmupoBanre MeOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKJIETKH. IlepBble KIETKH U UX
sBoMOLMs. POPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPTAaHU3MOB.
Bcero no teme: 2
Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia OK-2
Pa3Burue PazButue xu3Hu Ha 3emie Mo 3paM M IepuoaaMm. ApXeickas U TIPOTEPO30MCKas HPBHI. 2 OK -4
OpPraHM4ecKoro [Taneozoiickas ’pa U €€ mepuoAbl: KEeMOPUUCKUN, OPAOBUKCKHUM, CHUITYPUHCKUI, TEBOHCKHIMA, IIK 1.1
MHpa KaMEHHOYTOJIbHBIM, IEepMCKUI. Me3o30ickas 3pa M €€ NEepHOJbl: TPUACOBBIA, HOPCKHM, MK 1.3
MenoBoi. KaitHo3olickast opa U €€ mepuoabl: NaJeOreHOBBI, HEOTEHOBBIN, aHTPOIIOI€HOBBIN.
XapakTepucTuKa KiuMara M TeoJIOTMYeCKUX IpoueccoB. (OCHOBHBIE 3Tallbl HBOJIIOLMU
pPacTUTENILHOTO M KMBOTHOTO Mupa. ApoMop¢o3bl y pacTeHuil U >KUBOTHBIX. llosiBneHue,
pacuBeT M BBIMUpAHME TpPYII JKUBBIX OpraHu3moB. CucremMa OpPraHWYEecKOro Mupa Kak
OTpa)keHHE HBOMOLMUA. OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.
CeMHHapCKOE 3aHATHE.
Bcero nmo reme: 2
Tema 5.3. Copep:kanue y4eOHOTr0o MaTepuaJa OK-1
Yenosek OBOJIIOLIMS YeJIOBEKAa. AHTPOIOJIOTHS KaK Hayka. Pa3BUTHE NpenCTaBICHNH O MPOUCXO0KIECHUH 2 OK -2
yenoBeKka. Meroabl u3yueHus: aHTpornoreHe3a. CXoAcTBa M pa3inyMsl YEJIOBEKA U JKUBOTHBIX. OK -4

Cucrematndeckoe TMOJOKEHHE 4YenoBeka. JIBwxkymume cuibl ((akTophl) aHTpPOMOTreHes3a.
HacnencTBenHass W3MEHUMBOCTH M €CTECTBEHHBIH OTOOp. OOIIECTBEeHHBIH 00pa3 >KU3HH,

MU3TOTOBJICHUC Opy,I[I/Iﬁ Tpyda, MbBIIUICHUC, PEYb. OCHOBHEIE CTaJuu MW BETBHU JBOJJIIOIIUHU




YyeloBeKa:  aBCTpajonuTeku, YemoBek ymenslid, YenoBek npsaMoxomsamui, Yenmosek
HeaHaepTanbckuii, YenoBek pa3ymHbld. Haxoaku  HMCKOMaeMbIX  OCTAHKOB, BpeMs
CYIIECTBOBAaHMSI, 00aCTh PAaCIpPOCTPAHECHUS, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KM3HH, OpYAHSL.
UYenoBeueckue packl. OCHOBHbIE OOJbIIME pachl: eBpoleouaHas (eBpasuiickas), HErpo-
aBCTpajoujHas  (dKBaropuajibHas), MOHIOJOMJHAs  (a3uMaTCKO-aMepuKaHcKas). UepTsl
MPUCIIOCOOJICHHOCTH TPEACTaBUTENCH UEIOBEUECKUX pac K YCIOBUSM CYIIECTBOBAHHMS.
EnunctBo uenoBeueckux pac. KpurTuka couuanbHOTO JapBUHM3Ma W pacu3Mma. TecToBoe
3aganue Ne 5

Bcero o reme:

[\9]

Pa3znena 6. OcHOBBI 5K0JIOTHHA

Tema 6.1.
OCHOBBI DK0JIOTHH

Coaep:xaHue yueOHOro MaTepuaJia

DKOJIOTHSl KaK HayKa. 3a/laud U pas3fAelibl 3KOJIOrMU. MeToapl 3KOJIOTUYECKUX HCCIEIOBAHUM.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro desoBeka. Cpeabpl OOMTaHHS OPraHU3MOB:
BOJIHAs, Ha3€MHO-BO3/yIlIHAS, TTOUBEHHAs, BHYTPUOPraHU3MEHHas. DKOJoru4eckue (aKkTophl.
Knaccudukanust skonorndeckux (akTopoB: abMOTHYECKHE, OMOTHYECKHME W aHTPOIIOTCHHBIC.
JleiicTBue »KoIOTMYECKUX (DAKTOPOB HaA oOpraHu3Mbl. AOHOTHYEcKHEe (DAKTOpBI: CBET,
TeMIIeparypa, BIAKHOCTh. DotomepwoausMm. I[lpucrnocoOiieHus OpraHW3MOB K JICHCTBHIO
abuotnueckux QaxtopoB. buonornueckue putmel. buornyeckue axktopsl. Buabl 6noTnyeckux
B3aMMOJICHCTBUIl: KOHKYPEHILIMs, XMIIHUYECTBO, cuMOMO3 u ero ¢opmbel. Ilapazutuswm,
KooIlepanusi, MyTyajJu3M, KOMMEHCAIN3M (KBapTUPAaHCTBO, HAXJEOHHYECTBO). AMEHCAIM3M,
HeUTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJEHCTBUI JUIsl CYHIECTBOBAaHHS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

Bcero o reme:

OK-1
OK-2
OK -7

Tema 6.2.

ConepxaHue y4eGHOro MaTepuaJjia

OK-1




Coo0mmecTBa
IKOJIOTNYeCKUe
CHCTEMBbI

1. CoobmectBo opranusmMoB —  OuoneHo3. CrpykTypsl OWOIIEHO3a:  BHUIOBasd,
IIPOCTpaHCTBEHHAs, Tpoduyeckas (nuiueBasi). Bunel-nomunantel. CBsi3u B OHOLEHO3E.
DKojoruveckre cucteMbl (dKocucrteMbl). [loHsTHE 00 dKOcHCTEME ©  OHOTeOIeHO3E.
@DyHKIMOHAIBHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopor BemecTB M IMOTOK 3HEPruM B 3dKocucteme. Tpoduueckue (MUIIEBHIC) YpPOBHH
skocuctembl. IlumeBble nenu u cetu. OCHOBHBIE IOKa3aTeNd SKOCHCTEMBbI: Ouomacca,
NPOAYKIMSA. DKOJIOTUYECKHE MUPAMUABL: MPOAYKIHH, YUCIEHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUYMBOCTb, camoperyssauus, pazsutue. Cykueccus. [IpupoaHble 3K0CHCTEMBI.
OkocucteMbl 038p M peK. OKOCHCTEMa XBOHHOrO WJIM IIUPOKOJUCTBEHHOTO Jieca.
AHTpONOreHHbIe 3KOCUCTEMBL. ATrposKocHcTeMBbl. YpOoskocucteMmbl. buosnorndyeckoe u
XO3SICTBEHHOE 3HAUEHHE arpodKOCHCTEM M ypOoskocucteM. bruopasnooOpasue kak ¢akxTop
ycroiunBocTH 3kocucteM. CoxpaHeHHe OHOJIOTHYEeCKOro pa3HooOpas3usi Ha 3emiie.

OK-2
OK -7

2. Yuenne B.. Bepnazackoro o 6uocdepe. I'pannnbl, coctaB u cTpykrypa ouochepst. XKusoe
BemiectBO U ero QysHkiuu. OcoOeHHocTH Ouocdepbl Kak TI00ATBHON IKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHe W oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTEOXUMHUECKUE IUKIIBI DJIEMEHTOB (yriiepoja, a3oTa). 30HaIbHOCTh Ouochepbl. OCHOBHBIC
o6uomsl cymm. Bogusie 6uomsl. YenoeuecTBo B Onochepe 3emiin. AHTPOIIOTeHHBIE U3MEHEHHS
B Ouochepe. [nmobanbHbie »sKoNOTHYecKHe TpoOieMbl. COCYIIECTBOBAHHE NPUPOABI U
genmoBevecTBa. CoxpaHeHHe OHMOPa3HOOOpa3wsi KaK OCHOBA yCTOMYMBOCTH Omocdepbl. OcHOBa
paIMoOHaJIBFHOTO YIpPaBICHUS MNPUPOJHBIMUA pEeCcypcaMd M HMX HCHOJb30BaHHUE. JlocThxkeHHs
Omosoruu u oxpaHa npupoasl. TecroBoe 3axanue Ne 6

Bcero o reme:

OK-1
OK-2
OK -4
OK -7

IIpome:xxyToyHasi arrecTanus: Au@pgepeHunpoBaHHbIN 3a4ET

Bcero:

39




3 YCJIOBUS PEAJIN3ALIMU PABOYEN ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne

Jlia peanuzalnudyd TpOrpaMMBbl MIpeMeTa MHpPeayCMOTPEHBbI CIEAYIOLIUE CIelnaIbHbIe
MOMEIIEHUS: KaOMHET OUOJIOTHH.

Kabuner Ouonoruu mnpeaHazHadeH AJsi MPOBEIEHUS 3aHITUNA JIEKIMOHHOTO THIIA,
MPAKTUYECKHUX 3aHITHUN, TPYIIOBBIX M WHAUBUIYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTaluu.

OcHanienue kabuHera:

- Kommekr y4ueOHo#l MeOenu Ha 28 mocajiouHbIX MECT, pabodyee MECTO MpernoaaBaTers,
JIOCKa, TIEPEeHOCHOE MYyJbTUMeIuiiHOe O000pyAoBaHHE: HOYTOYK, BHICONPOCKTOP, HKpaH
HACTEHHbIN; HAarJsAHbIE MOCOOUS, 3JEKTPOHHBbIE Bechl (2 IIT.), U3MEpPUTENIb TEMIIEPaTyphl,
MOHOMETP, KOMIUIEKT JJAOOPAaTOPHBIX PACTBOPOB KHCIIOT, KOMILIEKT JIA0OPATOPHO - XUMHUECKUX
peaktuBoB "[Tuenka-H", xoMmriekT mabopaTopHo - XUMUYeCKUX peakTuBoB 'Iluenka-P", Tect
kommiekT "Mertamnsl", YpoBHemep YCII-D-50, cymmneHbId 1mkad, HaOOp CHUT, KOMIUIEKT
yu4e0HO-METOINYECKOM TOKYMEHTAIUH.

- JluuensnonHoe mnporpammHoe obecneuenue: Microsoft® Windows Professional 7
Russian; Microsoft® Windows Professional 10 Russian; Microsoft® Office 2010 Russian;
Microsoft® Office 2013 Russian; Microsoft® Office 2016 Russian; aHTHBHpYyCHas 3aIIuTa
DrWeb.

3.2 UndopmanmonHoe odecnieveHne

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

1. buonorusa. 11-it xmacc. ba3oBwlii ypoBenp : y4deOHuk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Py6nos [u ap.] ; mox pen. B. B. [laceunuka. — 6-e uzn., ctep. — Mocksa :
[Tpocsemenue, 2024. — 272 c. : un. — (JIunug xuznn). — ISBN 978-5-09-112165-0. - Teker :
anekTpoHHsli. - URL: https://znanium.ru/catalog/product/2157271

2. buonorus. 10 xnacc. basoBwiii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py61ios [u ap]. ; mox pen. B. B. [Taceunuxka. - 6-e u3z., crepeotun. - Mocksa
: IlpocBemenue, 2024. - 224 c. - (Jluaus xuznu). - ISBN 978-5-09-112164-3. - Tekcr :
anekTpoHHsiid. - URL: https://znanium.ru/read?1d=453926

3. AradonoBa, Nuna bopucoBna.buosnoruss : 0a30Bblil ypoBeHb : Y4YEOHMK JUIS
00pa30BaTeNbHBIX OpPraHU3alUi, pealn3yroIuX o00pa3oBaTeNbHbIE NPOrPaMMBbl  CpPEIHEro
npodeccuonansHoro oobpazosanus / M. b. Aradonona, A. A. Kamenckuii, B. . CuBornazos. -
MockBa : IIpocBemenue, 2024. - 272 c¢. : puc. - (Yueonuk CIIO). - URL:
https://znanium.ru/read?id=447145. - 3arn. ¢ Tutyn. skpana. - ISBN 978-5-09-113524-4

JlononHUTENBHAS IUTEPATYypa
1. Aradonosa, U. b. buonorus. Ipaktukym DO VYII qa CIIO. ba3zossiit yposens / U. b.
AradonoBa, B. . CuBornazos. - Mocksa : IIpocsemenue, 2024. - 99 c. - ISBN 978-5-09-
118065-7. - Texcrt : anextponHsbIi. - URL: https://znanium.ru/catalog/product/2170697
2. buonorus. ba3oBsiii u yrinyoneHHbiid ypoBHH: 10—11 kaccsl : yd4eOHUK JUJIsl CPEAHETO
obmiero oopazoBanus / B. H. Speirus [u ap.] ; mox obmieit pexaknueit B. H. Speiruna. — 2-¢
U3, nepepad. u gon. — Mocksa : U3narenscto FOpaiit, 2025. — 380 c. —
(O6mmeobpazoBarenbHbid 1UKI). — [SBN 978-5-534-16228-8. — TekcT : 31eKTpOHHBIH //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/viewer/biologiya-
bazovyy-i-uglublennyy-urovni-10-11-klassy-568399#page/1



Odunmanpabie, cipaBOYHO-O0MOIMOTpaduuecKre U MEPUOINICCKUE U3TaHUS
1. Homas poccwuiickast snnukinonenus: T.1 - 16(2) / Pen. xomnerus Jlanunos-/lanuibsH
B.W., Hexkunenos A.Jl. - M.: Oumuknoneaus, HUI MH®PA-M, 2003 - 2016. 31 sks.

Poccuiickue :xKypHabI:

1. Munepanehble  pecypchl Poccun. OKOHOMHMKA M yIpaBJIEHHE: HayyHO —
TeXHUYCCKUHM JKypHAJ/ ydpeauTenu: M-BO TpUPOA. pecypcoB U skomorun PD, AO
«Pocreonorus», Poc. reoin. o-Bo. - Mocksa: PI™-Uuadopm [u np.], 1991 - . (BBC eLibrary, ¢ponn
I'PT), 2021-2026 rr.

2. PasBenka u oxpaHa Henp: Hay4YHO-TEXHMYECKHH >KypHay/yupenutenu: M-Bo
npupo. pecypcoB u 3xosioruu P®, Poc. reon. o-Bo. — Mockaa: [6.u.], 1931- . (OBC eLibrary,
¢oun I'PT), 2021-2026 rr.

3. ["eonorust 1 MUHEpaNIbHO-CHIPbEeBbIE pecypchbl CHOUpPH: ekeKBapTalbHbIA HAyYHO-
TeXHUYECKU xypHa/ yupenutenb AO «Cub. Hayd.- HCCIeIOBAT. UH-T T€OJIOTUH, TeO(PH3UKU U
muHep. ceipbsi» (AO CHUUITTuMC).- HoBocubupck: [6/u], 2010 - .(@oun I'PT), 2021-2026 rr.

4. Hayxku o 3emite u HeIpoMoOIb30BaHUE: HAYIHBIN KypHAI/ VIpK. HaIl. UCCIe/. TEXH.
yH-T. - Upkyrck: UPHUTY, 1973 — . (Onektponnas 6ubianoreka MPHUTY), 2021-2026 rr.
5. [opHBIid  XKypHAN: HAYYHO-TEXHHYECKHMH ¥  TPOM3BOJCTBEHHBIA  KypHa/

yupeautenn AK «AJIPOCA» [u ap.]. — MockBa: Pyna u meramisl, 1825 - . Beixoaut
exemecsiuno. (LUHUM), 2021-2026 rr.

6. ['eomorust u reodpusuka: HayuHbld xypHas/ Poc. akan. Hayk, Cub.oTn-Hue. —
Hosocubupck: I'eo, 1960- . (HHW), 2021-2026 rr.
7. M3BecTusi BBICHIMX YYEeOHBIX 3aBefeHUil. ['€oyorvst ¥ pasBeika: HAyJIHBIN

KypHa/ yupenutenb: Poc. roc. reonoropasBenod. yH-T uM. Cepro OpmkoHukuaze.- Mocksa:
Poc. roc. reonoropazsenou. yu-T um. Cepro Opmxonukuaze, 1957-. Beixonut 6 pa3 B roa. (9bC
eLibrary), 2021-2026.

8. Boennble 3HaHus : Hay4yHO-momyJsipHblid >xypHan/ Llentp. coser JJOCAA®D
Poccun. - Mocksa : Boennble 3Hanus, 1925 - . - Berxogur exxeMmecstuno, 2022-2026 rr.
9. OcHOBBI 0€30MaCHOCTU KU3HEAEATEIBHOCTH : HH(OPMAIMOHHO-METOANYECKOE

U3JlaHUuEe MO0 JIeTCKoil Oe3zomacHocTtu/ M-Bo P® mo nenam rpaxaaH. OOOpOHBI, YpE3BbIY.
CUTYallUsIM M JIMKBUJALMU MOCJIEACTBUN cTUX. OencTBUi. - MockBa : THpopMamoHHbIN LIEHTP
OO01epoccuiickoil KOMIUIEKCHOW CHCTEMBbl MH(QOPMHUPOBAHUS U OIOBELIEHUS HACEIEeHUS B
MecTaX MaccoBoro nmpedbiBanus moaei, 2016 - . - Berxoaut exxemecsiuno, 2021-2026 rr.

Poccuiickne 3JIeKTPOHHBIE pecypchbl M 0a3bl JAHHBIX

OnextponHas 6ubnuoreka MPHUTY: http://elib.istu.edu/
O6pazoBarenpHas miaThopma «FOpaity» https://urait.ru/
DNeKTPOHHO-O0MONIMOTEeUHas cucTeMa «Znaniumy: http://znanium.ru/
DnekTpoHHO-O0ubmoreunas cucrema «PROFobpazoBanue»: http://profspo.ru/
DOnekTpoHHO-OnbmoTeunas cucrema IPRSMART: http://www.iprbookshop.ru/
OnekTponHas oubimoreka ['pedbennnkoB: http://grebennikon.ru/
OnexTpoHHas 6ubnmoreka «I'opHoe obpazoBanue»: http://library.gorobr.ru/
Onektponnas 6udimoreka MHI] CO PAH : http://csl.isc.irk.ru/
CereBas anexkTpoHHas 6udnuoteka (COb) : http://e.lanbook.com/
10. Cucrema unTepakTuBHbIX yueOHHKOB «Book On Lime» : https://bookonlime.ru/
11. DnextpoHHO-O6MbIMOTEYHAsA cucteMa "MU3narenscTBo Jlans" : http://e.lanbook.com/
12. Hayynas snextponHas 6ubamnoreka eLIBRARY.RU:
https://elibrary.ru/projects/subscription/rus_titles open.asp
13. Hayunas snextponnas ounoauorexka eLIBRARY.RU (HOB):
https://elibrary.ru/defaultx.asp?

WPk W=



http://elib.istu.edu/
https://urait.ru/
http://znanium.ru/
http://profspo.ru/
http://www.iprbookshop.ru/
http://grebennikon.ru/
http://library.gorobr.ru/
http://csl.isc.irk.ru/
http://e.lanbook.com/
https://bookonlime.ru/
http://e.lanbook.com/
https://elibrary.ru/projects/subscription/rus_titles_open.asp
https://elibrary.ru/defaultx.asp

JlokanbHbIe 0a3bl JAHHBIX
(Oocmyn moabKo U3z YUmMaibHuIX 34108 OUOIUOMeEKU)
14. Y naneHHbli 31eKTPOHHBINA YnTaNbHbIN 3a1 [Ipesunentckoit oubnuorexku um. b.H.
Enprimaa https:// www.prlib.ru/
15. BuptyanbsHslii untanbHblii 3a1 Poccuiickoii rocynapcrsenHoi oubnuorexu (PI'B) :
https://www.rsl.ru/
16. DnekTpoHHasi CUCTEMa HOPMATUBHO-TEXHUYECKON JOKyMeHTaIuu « TexskcrnepT»
17. CnpaBounas npaBoBas cucrtema "Koncynbrant [Lmroc"



https://www.prlib.ru/
https://www.rsl.ru/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O ITPEJIMETA

KoHTposib u oneHka pe3yabTaTOB OCBOEHHUS IpeaMeTa IPEeIyCMAaTPUBAET CIENYIOIIHE
(bopMBbI, METOJIbI U KPUTEPUHU OLICHKH:

Koanbl KoHTpoJIbHO-0LIEeHOYHBIE CpeIcTBA
KOMIIeTeHIN

OK 01 TecroBoe 3amanue st qud. 3auera Nel, rectoBoe 3amanue s aud. 3adera No2,
TecToBoe 3amanue il aud. 3adera Ne3, TectoBoe 3amanue 1 aud. 3adera No4,
TECTOBOE 3aaHue A nud. 3adera NoS, TectoBoe 3afanue 1ig aud. 3aueta Neb

OK 02 TecroBoe 3amanue st qud. 3auera Nel, rectoBoe 3amanue Ais aud. 3adeta No2,
TecToBOe 3amanue sl aud. 3adera Ne3, TecToBoe 3amanue i nud). 3ageta No4,
TECTOBOE 3aaHue A nud. 3adera NoS, TectoBoe 3afanue g aud. 3aueta Neb

OK 04 TectoBoe 3amanne g qud. 3ageta Nel, TectoBoe 3amanue s aud. 3adera No2,
TecToBOe 3ajaHue s nud. 3adera No3, recTtoBoe 3amanue s nud. 3auera N4,
TeCTOBOE 3ajaHue s nud. 3auera N5, recToBoe 3aianue s aud. 3auera Neb

OK 07 TecroBoe 3amanue st qud. 3adera Neo

K 1.1 TecroBoe 3amanue Mg qud. 3adeta NoS

K 1.3 TecroBoe 3amanue s qud. 3aueta NoS




