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1. O0mas xapakTepucTHKA padoyell mporpaMmMbl 0011e00pa3oBaTeIbHON AU CHUIINHBI
«BUOJIOT'US»

1.1. MecTo AU CHUILINHBI

OO6meobOpa3oBatenbHas gucHUIUIMHA «bHONOTHs»  sBIsSETCS 00s3aTeNBbHOW YacThIO
o0mieo0pa3oBaTenpHOrO IUKIa 00pazoBaTebHON mporpammbl B cootBerctBuu ¢ ®I'OC CIIO
o crnienuangbHocTy 09.02.07 «MHpopMalnoHHbIE CUCTEMBI U TPOrPAMMUPOBAHUE.

1.2. llesn u niiaHupyemMble pe3yabTaTbl OCBOCHH S JUCIHUNIMHBI
1.2.1. Heau qucuunJInHbI

Henb: popmupoBanne y 00y4aromuxcsi CHCTEMbI 3HAaHUHN O Pa3IMYHBIX YPOBHSX KU3HU
CO 3HaHMEM COBPEMEHHBIX MpPEACTABIEHUN O MXUBOM NPUPOJE, HABBIKOB IO MPOBEACHUIO
OMOJIOTMYECKUX MCCIE0BAHUNA C COOJIIOJIEHUEM JSTUYECKUX HOPM, apryMEHTHPOBAaHHOMU
JTUYHOCTHOMU TTO3UIINH 10 OEPEKHOMY OTHOIICHHIO K OKPYXKAOIIIEH cpeie.

3amaun:

* mnoiydeHue (¢yHIaMEHTAIbHBIX 3HaHUW o Ouonornueckux cucremax (Knerka,
Opranuswm, [Honymsiuust, Bua, Dxocucrema); HCTOPUH pa3BUTHS COBPEMEHHBIX MPECTABIECHUN O
KUBOHM MpUpOJIE, BBIJAIONINXCS OTKPBITUAX B OHOJIOTMYECKOM HayKe; Poju OHOJOTrHYecKon
Haykd B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA; METOAAX Hay4YHOTO
MIO3HAHUS;

* OBJIAJEHHE YMEHMSIMM JIOTMYECKH MBICIUTh, OOOCHOBBIBATH MECTO M pPOJb
OMOJIOTUYECKUX 3HAHUH B MPAKTUYECKOH JAEATENBbHOCTH JIIOJEH, DPAa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; ONpENeNsATh JKUBble OOBEKTHI B MpPUPOJE; MPOBOAUTH HAOMIONEHMS 3a
DKOCUCTEMAMM C LEIbI0 HMX OINNCAaHUS W BBIABJICHHUA ECTCCTBCHHBIX W aHTPOIOTEHHBIX
M3MEHEHM; HaXOIUTh U aHAJIM3UPOBATh HH(POPMALIUIO O KHUBBIX 00BEKTAX;

* Da3sBUTHE IIO3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYAJIBHBIX UM  TBOPYECKUX
crocoOHOCTe 00ydarouuxcsi B Mpolecce U3ydeHHs OMOJOIMYECKUX SBJICHWMH; BBIAAIOLIUXCS
JNOCTMDKEHUM  OMOJIOTMH, BOLIENIIMX B  OOIIEYETIOBEUECKYI0 KYIbTYpPY; CIOXHBIX U
IIPOTUBOPEUYUBBIX IIyT€d Ppa3BUTHS COBPEMEHHBIX HAYYHBIX B3IUIAJOB, WICH, TEOPHUH,
KOHIIENUUH, TUNoTe3 (0 CYIIHOCTH M IPOMCXOXKJIEHUM XHU3HM, Y€JIOBEKa) B XOA€ pPaboOThl C
pa3IMYHBIMU UCTOYHUKAMU HH(POPMALIUY;

* BOCHUTaHUE YOEXKIEHHOCTH B HEOOXOJUMOCTH IO3HAHHUSA KMBOH MPUPOJBI,
HE00X0AMMOCTH PALMOHAIBHOTO MPUPOIONONb30BaHMs, OEPEKHOTO OTHOLICHUS K MIPUPOTHBIM
pecypcaM U OKpyXarolle cpezne, cOOCTBEHHOMY 370POBBIO; YBAXKEHUS K MHEHMIO OIIOHEHTA
IpH 00CYXIEHUU OMOJOTUYECKHUX MPoOIIeM;

* UCIMOJIb30BaHUE NPUOOPETEHHBIX OMOJIOTHYECKUX 3HAHUM M yMEHHUIl B MOBCEAHEBHOM
KU3HU JUIsl OLIEHKHM TOCJIENCTBUN CBOEH NEATEILHOCTH (M JIEATENBHOCTH APYTUX JIIOJEH) MO0
OTHOILIEHHUIO K OKpYKalollel cpezne, 3A0pPOBbIO APYrHX JIOJEH W COOCTBEHHOMY 3/I0POBBIO;
00OCHOBaHME U cOOMIOAEHNE Mep NPOPUIAKTHKH 3a00JIeBaHU, OKa3aHUEe MEePBON MOMOIIHU MPU
TpaBMax, cOOJII0/IeHUE MTPABUJI TIOBEAECHUS B IPUPOJIE.



1.2.2. [Inanupyemble pe3yabTaTbl 0CBOEHHS 0011€e00Pa30BaTEJIbHON TUCIHUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco6oe 3HaueHue TUCIUIUITMHA UMEET pH popmupoBanuu U pazsutun OK:

OK 01.

MPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTaM;
OK 02. HMcnonb3oBaTh COBPEMEHHBIE CPEACTBAa IIOMCKA, aHAIM3a M WHTEpIpEeTaluu
nHbopManud ¥ WH(POPMAIMOHHBIE TEXHOJOTHH JJIS BBINOJHEHUS 337ad Mpo(dhecCHOHAILHON

JIeSITCILHOCTH;

BeiOupars cnocoObl  pemieHust 3amad  Mpo(ECCHOHATBHON IEATENIEHOCTH

OK 04. ODddexTrBHO B3aNMOICHCTBOBATH U PabOTATh B KOJUICKTUBE U KOMAHJIC;
OK 07. CopneiicTBOBaTh COXPaHEHHUIO OKpYKaOLIEH Cpefpbl, pecypcocOepeKeHuIo,

INPUMCHATL 3HAHHUA 00 WH3MeHeHHHU KiiuMara,

3¢ ($eKTUBHO JEMCTBOBATH B YPE3BBIYANHBIX CUTYaIINSX;

IIPHUHIMIIBL

OepeXJIMBOTO ITPOU3BO/ICTBA,

Koa u HauMeHoOBaHuUe

HJ'laHl/lpyeMl)le pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

(popmupyembIx
KOMIIeTeHI i Oo0mue JucuunjnHapHble

OK 01. Beibupats crioco6s! | B YacTH TPYAOBOIO | - CQOPMHUPOBATH 3HAHUS O MECTE

pelIeHus 3a/1a4 | BOCIUTAHMS: U poimu OHOJIOTHH B CHCTEME

npoheccHoHATEHON - TOTOBHOCTP K  TpPYIY, | €CTECTBEHHBIX HayK, B

JESTEIbHOCTH OCO3HaHHE [EHHOCTH | (OPMUPOBAHUH  COBPEMEHHOM

MPUMEHUTEITEHO K | MacTepcTBa, TpyJA0Irooune; €CTeCTBEHHOHAYYHOH KapTHHBI

Pa3IMYHBIM KOHTEKCTaM -  TOTOBHOCTh K AaKTHBHOW | MHpa, B TIO3HAHHH 3aKOHOB
NS TeTbHOCTH NPUPOIBI M PEIICHUN JKU3HEHHO
TEXHOJIOTUIECKOH U | BOKHBIX COIMAJIbHO-ITHYCCKUX,
COLIMANIBHOW  HANpPaBJICHHOCTH, | SKOHOMHYECKHX,
CIOCOOHOCTh ~ MHUIIMMPOBATH, | SKOJIOTHUYECCKUX npobiem
TUTaHUPOBATh W | 4eJOBEeYeCTBa, a TaKkKe B
CaMOCTOSITEIBHO ~ BBINOJIHATH | PEHICHUU BOTIPOCOB
TaKyIo JIESITeIHbHOCTH; palroOHAIHLHOTO
- HHTEPEC K Pa3IMYHbIM cdepam | MPUpPOI0TI0Ib30BAHUS; B
npoeccHOHATBLHON (GOpMHUpPOBAaHUM  [IEHHOCTHOTO
NEeSITeTbHOCTH, OTHOIICHHUSI K pUpoJIe,
OmnageHre  yHUBEPCAIbHBIMH | OOIIECTBY, YEJIOBEKY; O BKJIAJE
y4eOHBIMH  TI03HABATECIIBHBIMU | POCCHMCKMX M 3apyOeKHBIX
JICUCTBUSIMU: YUYCHBIX - OMOJIOTOB B Pa3BUTHE
a) 0azoBble  JIOrH4YecKHe | OMoyoruv;  (YHKIIMOHATBHOU
neicTBUA: IPaMOTHOCTH  YeJIOBEKAa  JUIS
- CaMOCTOSITEIILHO | PELICHHS KU3HEHHBIX POOIIEM,
bopMyIIMpoBaTh W |- yMeTh BIANCTh CHCTEMOU
aKTyalu3upoBaTh  MpoOieMy, | OMOIOTHYECKUX 3HAHU,
paccMaTpuBaTh ee | KoTopas BKJIIOYaeT:
BCECTOPOHHE; OCHOBOIIOJIAT AIOLIHE
- yCTaHABIUBATh | OMOJNIOTHYECKHE  TEPMHUHBI U
CYIIECTBEHHBI TPU3HAK WM | MOHATUS (KU3Hb, KJIETKA, TKaHb,
OCHOBaHUs JJs  CpaBHEHHs, | OpraH, OpraHu3M, BU],
KJIaccu(UKAIUU U 0000IICHUS; | MOMYISIHS, IKOCHCTEMA,
- OTIpeNieNATh 1enu | GUOIEeHO3, 6uocodepa;
NEeSITeNTLHOCTH, 3a1aBaTh | MeTabO0JIU3M, rOMeocCTa3s,
napaMeTpbl W KPUTEPUHU UX | KICTOYHBIN UMMYHUTET,
JOCTHKECHHS; OMoCHHTE3 Oenka,




- BBISIBJIATb 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B
JIeATEIIbHOCTD, OIICHUBATh
COOTBETCTBHUE pe3yNbTaToOB
LIEJISIM, OIICHUBATh PHUCKH
MMOCJICICTBUU NCATCILHOCTH;

- pa3BUBaTh KpeaTuBHOE
MBIIIUICHUE  TIPU  PEIICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a3zoBbIe
HCCJIeN0BATEIbCKUE
JeHCcTBHUA:

- BIIAJIETh HaBBIKAMU Y4eOHO-
HACCIIEN0BAaTEILCKON u
MPOEKTHOM JIEITENBHOCTH,
HaBBIKAMU paspenieHus
npooeM;

- BBLISIBJIATD
CIIC/ICTBCHHBIC
aKTyaJIu3upOBaAThH 3ajaqy,
BBIJIBUTaTh TUIIOTE3Y ee
pellIeHus, HAXOAUTh apryMEHThI
I J0Ka3aTelbCTBA  CBOMX
YTBEPKICHH, 3a71aBaTh
napaMeTpbl u KpUTEPUHI
pelIeHHUS;

- AHAJIM3UPOBATH MOJYYCHHBIE B
X0/ peleHus 3aJa4uu
pe3yJbTaThl, KPUTHUYECKHU
OLICHUBATh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHUE B
HOBBIX YCIIOBUSX;

- YMETh TEPEHOCHUTh 3HAHUS B

MIPUYUHHO-
CBSI3U u

MI03HABATEIBHYIO u
NPaKTUYECKYIO obOiactu
JKU3HEIEATEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHHS
u3 pa3HbIX MIPEIMETHBIX
o0Onacreii;

- BBIIBUIaTh HOBBIE HUJEH,
npejiarath OpUTHHAJIbHBIC
TIOJIXO/IbI U PEUICHUS;

- CIIOCOOHOCTH X
HCITOJIb30BaHUS B

MO3HAaBAaTEJILHON M COIIMAJILHOU
MIPAKTUKE

OHOIIONIMMEpBHI,
caMOperyJsiLus,
CaMOBOCIIPOU3BECHHUE,
HaCJIEICTBEHHOCTD,
WU3MEHUYUBOCTb,
HHEPro3aBUCUMOCTb,
pa3BUTHE);
OuoJoruveckue TEOPHUHU:
xieroyHass teopus T. IlIBaHHa,
M Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera 1. Dpmux, W.N.
MeuHuKOBa, XPOMOCOMHAs
Teopusi HacieacTBeHHoctn T,
Moprana, 3aK0H 3apOJbIIIEBOIO

JTUCKPETHOCTb,

poct u

CXOJICTBA K. bapa,
IBOJIONMOHHAs  Teopus Y.
HapBuHa, CHHTETHYECKAs
TEOpPHUST  DBOJIIOIUH,  TEOPHS
anTponoreneza Y. JlapBuHa;
Teopusi  Ouoreorenoza  B.H.
Cykauépa; YYEHHUS H.N.
BaBumoBa - o  IlenTpax
MHOT000pa3us "
MPOUCXOKACHUA  KYIbTYPHBIX
pacrenuii, A.H. CesepioBa - o
MyTAX u HaIpaBJICHUAX
sposnonun, B.U. Bepuaackoro -
o buocdepe;

3aKOHBI (enuHOOOpA3Us
MOTOMKOB TEPBOr0 IMOKOJICHUS,
pacierieHus MPU3HAKOB,
HE3aBHCHMOIO  HAacJeI0BaHUs
MIPU3HAKOB T. Menpens,
CLEIUICHHOTO HaCJIeJIOBaHUS
MIPU3HAKOB U HapyuleHHs

cuernsienusi reHoB T. Moprana;
TOMOJIOTHYECKUX PAIIOB B
HACJICACTBEHHON H3MEHYHMBOCTH
H.1. BaBunoBa, reHETHYECKOIO
paBHoBecus JIx. Xapau u B.
Baiin6epra; 3apOJBIIIEBOrO
CXOJICTBA K. bapa,
OMOTEHETHYECKOTO0 3aKoHa .
I'exkens, @. Mromepa);

OPUHIUIBL  (YUCTOTHI  TaMer,
KOMILUIEMEHTAapHOCTH);

npaBuUIIa (MHUHUMYMa IO.
JInbuxa, 9KOJIOTUYECKOM

nUpaMubl 4Kced, Ouomaccel H
DHEPIUH);
runoTessl (koarepBaTHoi A.U.




OnapuHa, EPBUYHOTO OyIbOHA
Jx. Xonneitna, mukpocdep C.
®okca, pubozuma T. Yek);

- chopMHPOBATH YMEHHUS

pacKpbIBaTh coJIepIKaHue
OCHOBOIIOJIArarOIINX

OMOJIOTHYECKUX  TEOpUM U
TUIIOTE3: KJICTOYHOM,

XPOMOCOMHOM,  MYTallMOHHOM,
SBOJIIOLIMOHHOM,

MPOUCXOKACHUS  JKU3HU  H
YeJIOBEKa; BIIAJCHUE CHCTEMOI
3HAaHUM 00 OCHOBHEIX METOJaX
Hay4HOTO ITO3HAHUS,
HCIIOJIh3YEMBIX B
OHOJIOTUYECKUX HCCICIOBAHUIX
JKUBBIX OOBEKTOB M DKOCHCTEM

(onucanwme, U3MepeHue,
MIPOBE/ICHHE HaOIOCHUH);
crocodamMu BBLISIBJICHUS 51
OILICHKHN aHTpOHOFeHHI)IX

W3MEHEHUH B IPUPOJIE;

- chopmupoBaTh YMEHUS
pacKpbIBaTh
OCHOBOTNOJIATraloIIKe
OMOJIOTHYECKHE  3aKOHBI U
3akoHomepHoctu (I'. Mennens,
T. Moprana, H.. BaBuiosa, 2.
I'exkens, @. Mirwomepa, K.
bapa), TPaHUIBI ux
OPUMEHUMOCTH K  JKHBBIM
CUCTEMaM,;

- YMETh BBIICTISTh
CYLIECTBEHHbIC TPU3HAKU:
CTpPOEHUSI  BUPYCOB,  KIIETOK
POKApUOT u 9YKapHoOT;
OJ/IHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OPraHU3MOB,
BU/IOB, OHMOTe01IEHO30B,
9KOCHUCTEM M Onochepsl;
CTPOEHHUSI OPraHoB U CHUCTEM
OpraHoOB pPAacTeHUil, >KHUBOTHBIX,

YeNoBEKa; IPOIIECCOB
KU3ZHEJEATEIILHOCTH,
MPOTEKAIIUX B OpraHu3Max
pacTeHuid, YKUBOTHBIX "
YeNoBEKa;

OMOJOTUYECKHUX MPOIECCOB:

oOMeHa BelecTB (MeTaboIn3M),
uHpOpMALlUM U TpPEBpalleHHS
SHEPTHUH, OpoKeHwUs,
aBTOTPO(HOTrO 1




reTepoTpOoGHOTO TUTIOB
[UTaHUs, ¢dotocunTe3a  H
XEMOCHHTE3a, MHUTO3a, MeHo3a,
rameroreHesa, 3MOpUOTEHE3a,
NOCTAMOPHOHAIBHOTO Pa3BUTHS,

Pa3MHOKCHHSI,
WHIMBUIYAIEHOTO pa3BUTHSA
opraHusma (oHTOTEHE3A),
B3aHUMOJICHCTBHS TCHOB,
TE€TEPO3HUCA; JIEUCTBUI
HCKYCCTBEHHOTO otbopa,
CTaOMIM3UPYIOIIETO,
JIBUXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0oTOODpAa;
AJIONIaTPUIECKOTO u
CUMITATPUYECKOTO
BHJ1000pa30BaHMS; BIIVSTHUS
JMBYKYIIMX CHJI 3BOJIIOIUK Ha
reHooH/T MO YJISALINY;
MPUCTIOCOOIEHHOCTH
OpraHU3MOB K cpelie OOMTaHus,
4epeI0BaHUS HanpaBJIECHUN
SBOJIIOIIHH; KpyroBopoTta

BEIIECTB M IOTOKA JHEPTHH B
9KOCHCTEMAX;

- nproopecTH OTIBIT
PUMEHEHHS OCHOBHBIX
METOJIOB HAYYHOTO TIO3HAHWS,
UCTIOJIB3YyeMbIX B  OHOJIOTHH:
HAOJMIOIEHUST W OIMCAHHSA
KUBBIX CHCTEM, IIPOIIECCOB W

HBHGHHﬁ; Ooprainmn3anmun n
IIPOBCACHUA OHOJIOrHYECKOI0
OKCIICPUMCHTA, BBIJIBUKCHU A
THIIOTE3, BBISIBJIATH
3aBUCHMMOCTH MCKAY
HCCIICAYyECMbIMHU BCINMYHMHAaMU,
00BICHATH IMOJIYYCHHBIC

pe3ynpTaThl ¥ (GOPMYyIUPOBATH
BBIBOJALI C  HCIIOJL30BaHUEM
Hay4YHBIX IIOHATUH, TEOPUM U
3aKOHOB;

- chopMHUpOBAThH YMEHHUS

BBIICIIATD CYIICCTBCHHBIC
IMPpU3HAKN BUPYCOB, KJICTOK
MpOKapuoT )51 OYKapHuoT,
OAHOKJICTOYHBIX n
MHOTOKJICTOYHBIX OPraHUu3MOB,
BU0B, 6I/IOTCOLICHO3OB n
9KOCHUCTEM, 0COOEHHOCTHU

mponeccoB oOMeHa BCIICCTB H
IMMpEBpalICHUA OHCPTUHn B




KJIETKE, doTocunTe3A,
TUTACTHYECKOTO u
HSHEPreTUYECKOTO obmeHa,
XEMOCHHTE3a, MHUTO3a, MeHo3a,
OTUIOZIOTBOPCHUS, Pa3BUTHS U
pa3sMHOXeHUs,
HHIUBUAYAJIBHOT'O PasBUTHA
opraHusma (oHTOTEHE3A),
00ppOBI 32  CYIIECTBOBAHUE,
€CTECTBEHHOTO oTOOpa,
BHJ1000pa30BaHMUsI,
PUCTIOCOOIEHHOCTH
OpraHu3MoOB K cpejie oOuTaHus,
BIINAHUA KOMIIOHCHTOB
IKOCUCTEM, AHTPOTIOTCHHBIX
W3MEHEHUH B  DKOCHUCTEMax
CBOCH MECTHOCTH, KPYroBOpOTa
BELLECTB u npeBpalieHue
sHepruu B bnocdepe;

- chopmupoBaTh YMEHUS
MPUMCHATH ITOJTYYCHHBIC 3HAHUSA

JUTS 00BsCHEHUS
OMOJIOTUYECKUX TPOIECCOB U
SBJICHUH, Ui MIPUHATHUS

MPAKTUYECKUX  PEIICHUH B
MOBCEIHEBHON JKU3HHU C LEJBIO

o0ecnieueHust 0€30I1aCHOCTH
CBOETO 3JI0POBBSI W 3JI0POBbSI
OKpY>KarolnX JIFOJICH,

coOIIIOIeHHsI 3JI0pOBOTO 00pasa
JKU3HH,  HOPM  I'PaMOTHOTO
MOBEJCHUS B  OKpYXKaromei
HMPHUPOJHON Ccpeje; MOHMMaHue
HEOOXOIMMOCTH HCIIOJIb30BaHUS

NOCTHIKEHUU COBPEMEHHOM
OHnoJIOruy 1 OMOTEXHOIOT UM IS
paIMoOHAIBHOTO

MIpupoAOII0JIb30BaAHNA; YMCHUC
HUCIIOJIB30BAaTh

COOTBCTCTBYIOIINEC APIr'yMCHTBI,
6I/IOHOFI/I‘leCKy10 TCPMHUHOJIOTHUIO

u CUMBOJIUKY JJIA
JA0Ka3aTcJIbCTBa poAcCTBa
OpraHnu3MoOB Ppa3HbIX
CHUCTEMATUYCCKUX Tpynii;

B3aMMOCBA3U OpraHUu3MOB u
Cpeabl O6I/ITaHI/I$I; CANHCTBA

YEJI0BEUCCKHUX pac;
HEOOXOAUMOCTH 3I0POBOTO
oOpa3a JKHM3HH, COXpaHCHHS
pa3HooOpazus BUJIOB u

9KOCHUCTECM, KakK YCJIOBUA




COCYIIICCTBOBAHUSL TPHUPOJIBI U
4eJI0BEYCCTBA;

- chopMHPOBATH YMEHHUS
pemiars OMOJIOTUYECKUE 3a[auH,
COCTaBJISITh ~ TCHOTHITMYECKHE
CXEMBl  CKpCUIMBaHHS IS
pasHbBIX THUIIOB HACJICIOBAHUS
NPU3HAKOB Yy  OPraHU3MOB,
COCTaBIISITH CXEMBI IEpeHoca
BEIIECTB M  DHEPrUH B
KOocHCcTeMax (Llenu MHUTaHus,
NUIIEBbIE  CETH),  BBIABJIATH
NPUYHUHHO-CJICICTBEHHBIC CBSI3H
MEKITY UCCIICTyeMbIMH
OUOJIOTUYECKUMU  OOBEKTaMH,
nporeccaMd W SIBICHHUSIMU;
JieNIaTh BBIBOJBI M IPOTHO3BI Ha

OCHOBaHHNH ITOJIYYCHHBIX
pe3yIbTaTOB;

- chopmupoBaTh YMEHUS
KPUTHUYCCKHA OLICHUBAThH
uH(pOpMaLIMI0 OHOJIOTMYECKOTO
COJICpKAHMS, BKITIOYAFOIITYIO
NICEBIOHAYYHBIC  3HAHWS U3
Pa3INYHBIX HUCTOYHUKOB
(cpenctBa MacCcoBOH
nHpopmaruy, Hay4HO-
MOTTYJISIPHBIE MaTepHalIbl);
UHTEPIPETHPOBATh  ATHUECKHUE
ACTICKTBI COBPEMEHHBIX
UCCIICIOBAaHU B OWOJIOTHH,
MeIUIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0abHbIC
9KOJIOTUYECKUE pOOIIeMBI

COBPEMEHHOCTH, (OPMHUPOBATH
II0  OTHONIEHHIO K  HHM
COOCTBEHHYIO MO3HUIIUI0, YMCHHE
OIIEHMBATh JTUYECKHE AaCIIEKTHI
COBPEMEHHBIX HCCIICOBAHUH B
oOnacTd  OHMOTEXHOJIOTMH |

I'CHCTUYCCKUX TEXHOJIOTUH
(KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC
OIIIOAOTBOPCHHUC,

HAITpaBJICHHOC HU3MCHCHHUC
résomMa )51 CO3JaHUC

TPAaHCT€HHBIX OPTraHU3MOB);
- chopMHUpoBaThH YMEHUS

CO31aBaTh COOCTBEHHBIE
[MUCbMEHHbBIE u YCTHBIE
COOOIIEHUS Ha OCHOBE

O6uonornyeckoid  MHpopMaUH
U3 HECKOJBKHMX HCTOYHHUKOB,




IPaMOTHO UCTIOJIb30BATh
MMOHATUNHBIN anmapar
OuoJoruu;

- YMETh BBIJBUTATh THUIOTE3HI,
POBEPATH ux
HKCTIEPUMEHTAIbHBIMH
cpeacTtBamu, (GOpPMyYIUpPYsS IeNb
UCCIICIOBAHMS, aHATM3UPOBATh
MOJly4eHHBIE  Pe3yJbTAaThl |

JIeTIaTh BBIBOJIBI,
- IPUHAMATh y4acTHUE B HAYYHO-
HCCIIEIOBATENLCKOM paboTe 1o
OHOJIOTHH, DKOJOTUHA u
MeAMIIMHE, TPOBOJUMON Ha Oa3e
IIKOJIBHBIX HAYYHBIX OOIIECTB H

yOJIUYHO NPECTaBIIATh
MOJTy4eHHBIC  Pe3yNIbTaThl  Ha
YUYCHHUYECKUX  KOH(]epeHIusX

pa3HOTO ypOBHS,
OK 02. Hcnonw3oBath | B o0nactu 1eHHOCTH Hay4yHOTO | - chopMUpOBaThH YMEHUS
COBpEMEHHEIE Cpe/AcTBa | IO3HAHUS: KPUTHYECKH OIICHUBATh
TOMCKa, aHam3a u|- c(hopMUPOBAHHOCTH | HHQOPMAITUIO OHOJIOTUYECKOTO
WHTEPIPETAIH MHUPOBO33PEHUS, COJICpKAHMS, BKJTIOYAIOLIYIO
uHpopmanuu U | COOTBETCTBYIOILETO NICEBJOHAYYHbIE  3HAHHUS U3
nH(pOpMaLOHHbBIE COBPEMEHHOMY YPOBHIO | pa3IUYHbIX UCTOYHUKOB
TEXHOJIOTUHU JUISL | pa3BUTHUS HayK1 u | (cpexncrtBa MaccoBOH
BBITIOJTHEHU S 3aja4 | 0OIIeCTBEHHOM MPaKTUKY, | ”HOpMaIuy, Hay4yHO-
npodeccruoHaIbHON OCHOBAaHHOTO  Ha  JHAJOre | MOMyJspHbIE MaTepuasbl);
NeSITeIbHOCTH KYJIBTYD, CHOCOOCTBYIOIIETO | MHTEPNPETUPOBATh  ATHUECKUE
OCO3HAHHIO CBOETO MeCTa B | aCMEKThI COBPEMEHHBIX
MOJIUKYJIBTYPHOM MUDE; uCCleIOBaHN B OuoJioruw,

- COBEPILICHCTBOBAHHUE
SI3BIKOBOM M YUTATEJILCKOH
KYJIbTYpbI KakK cpencTBa
B3aMMOICHCTBUSA MEXKTY
JIOJIbMU U TTIO3HAHKS MHPA;

- OCO3HaHUE 1IEHHOCTH HayYHOU
JEeITEIBHOCTH, TOTOBHOCTE
OCYILIECTBIISITh  MPOEKTHYIO U
HCCIIEJIOBATENBCKYIO
NEeSITeNIbHOCTh MHAUBUYaTbHO
U B TPYIIIE;
OsBnagenue
yueOHBIMH
JEUCTBUSIMU:
B) paboTa ¢ uHpopmMarueit:

- BJIAJICTh HABBIKAMH TOJTyUEHUS
uH(pOPMAIIMK U3 HMCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYUIIECTBJISITh TOUCK, aHaJU3,
CHCTEMAaTHU3aLIHIO 31
UMHTEpIpeTanni  HHpOpMamu

YHUBCPCAJIIbHBIMU
IIO3HAaBaTCJIbHBIMU

MeIuLMHE, OMOTEXHOJIOTHH;
- WHTEPHPETUPOBATH ITUUYECKUE

ACIEKTHI COBpPEMEHHBIX
uCCleIoOBaHU B OuoJioruw,
MEIUIINHE, OMOTEXHOJIOTUH;
paccMaTrpuBath rnobanabHbIe
9KOJIOTHYECKUe poOIIeMBI
COBPEMEHHOCTH, (OPMUPOBATH
M0  OTHONICHHIO K  HUM

CO6CTB6HHYIO IMMO3UIHK0, YMCHHUC
OIICHUBATb J3THUYCCKHUEC AaCIICKThI
COBPEMCHHBIX HCCJIEIOBAaHUN B

o0nactd  OHMOTEXHOJIOTHH U
TEHETHUYECKUX TEXHOJIOTUI
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE
OIUIOIOTBOPEHHUE,
HalpaBJIeHHOE U3MEHEHHE
reHoMa " CO3/1aHHE
TPAHCT€HHBIX OPraHU3MOB);

- chopMHUpoBaTh YMEHUS
CO3/1aBaTh COOCTBEHHBIE

10




pa3nuyHBIX BHUJIOB U (opm
IIPE/ICTABIICHHUS;
- CO3/11aBaTh TEKCTBl B

pa3MyHbIX popMaTax ¢ yueToM
Ha3HaueHWs uHpOpMAIMU |
LIEJIEBOM ayAUTOPUH, BBIOMpas
ONTUMAJIBHYIO bopmy
IPE/ICTaBICHUS u
BU3YyaJIN3AINHN;

- OLIEHMBaTh JIOCTOBEPHOCTb,
JETUTUMHOCTh MH(OpManum, ee

COOTBETCTBHE MPABOBBIM H
MOPATBLHO-ITHYECKUM HOpMaM;
- HCIOJI30BaTh  CPEJICTBA
MH(OPMALMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI B peleHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpPraHW3aIlMOHHBIX 33734y ¢
COOIr0IEHNEM TpeboBaHMIt
SPrOHOMHKH, TEXHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MPaBoOBbIX
U OTUYECKHMX HOPM, HOPM
uH(pOpMaITMOHHON
0€e30I1aCHOCTH;

- BJIQ/IETh HaBBIKAMU
pacmo3HaBaHUS M 3aAIIUTHI
nHpopmaruy,
uH(pOpMaITMOHHON

0€30I1aCHOCTH JIMYHOCTHU

NUCbMEHHBIC u YCTHBIE
COO00IIEHUS Ha OCHOBE
Oouonornyeckoid  mHpOopMaIUH
U3 HECKOJBKHX HMCTOYHHUKOB,
IPaMOTHO UCTIOJIb30BATh

NOHATUIHBIN anmapaTt OMOJIOTHH

OK 04. DddexruHO
B3aMMO/ICHCTBOBATh u
paboTaTh B KOJUICKTHUBE H
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSATEIbHOCTH Hu
CaMOOIIPEICTICHHUIO;

-OBJIa/ICHUE HaBbIKaMH yueOHO-
HCCIEN0BATENBCKOM, MPOEKTHOMN
W COIMAJIbHOM NEeSATEILHOCTH;
OBJajiecHHe YHUBEpPCAJIbHBIMU
KOMMYHUKATHBHBIMU
NelCTBUSIMU:

0) coBMecTHaA AeATEJbHOCTD.
- MOHMMaTh M MCHOJIH30BATh
[IPEUMYLIECTBA KOMAaHIAHOM U
WHAUBUAYAIbHON paboOTHI;

- NIPUHUMATH L€ COBMECTHOMN
JEATEIIbHOCTH, OPraHU30BbIBATh
Y KOOPJAMHUPOBATh AEUCTBUSA 110
€€ JIOCTIDKCHHIO: COCTaBJISATh
IJIaH JICVCTBUM, paCIpenciaTh
ponu ¢ y4eTOM — MHEHUH
YYaCTHUKOB 00CyXKIaTh

- chopMHUpOBAThH YMEHUS
co3/1aBaTh COOCTBEHHbIE
MUCbMEHHbBIE u YCTHBIE
COO0IIeHUS Ha OCHOBE
OuoJlorHuecko  MHGOpPMAITUN
U3 HECKOJIBKHX HCTOYHUKOB,
rPaMOTHO UCIOJIb30BATh
MTOHATUHHBIN arnmapar
OHOJIOTHH;

- YMETh BBIJIBUTaTh THUIOTE3HI,
IPOBEPSTH ux
AKCIEPUMEHTATbHBIMU
cpenctBamu, GOpMyaupys Ieib
WCCIIEIOBaHMS, aHaJIM3UPOBATh
MOJIyYEHHBIE  pPe3yNbTaThl U

JieNIaTh BBIBOJIBI,
- IPUHUMATh y4acTUe B HAyYHO-
UCCIIeI0OBaTeNbCKOM paboTe 1O
6uosoruu, 9KOJIOTUU u
MeIMIIMHE, TPOBOIMMOM Ha 6a3e
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pe3ynbpTaThl COBMECTHOM
paboThI;
- KOOPIAUHUPOBATH u

BBITIOJIHATH PabOTy B YCIOBHAX
peaIbHOTO, BHUPTYaJIbHOIO U
KOMOMHHPOBaHHOT'O
B3aUMOJICUCTBUS;

- OCYLUECTBJISITH IO3UTHBHOE
CTpaTeruyeckoe IOBEJCHUE B

Ppa3IUYHBIX CUTYaLUsIX,
MIPOSIBIISTH TBOPUYECTBO u
BOOOpaXkeHue, OBITH
WHUIMATUBHBIM

OBJajieHHe YHUBEPCAIbHBIMU
peryJsiTUBHBIMH
JeHCTBUAMM:

') IpUHATHE ce0s W JAPYrux
JIONEH:

- IpUHHUMATh MOTHUBBI u
apryMEHThI JIpYTUX JIOJAEH MpHU
aHaynze pe3yabTaToOB
JESTSIIEHOCTH;

- TMpU3HaBaTh CBOE IMIPaBO U
MpaBo  JAPYyrux JIIOAEH Ha
OIINOKU;

- pa3BUBaThb  CIOCOOHOCTH
NOHMMAThb MHUpP C TO3UIHU

JPYroro 4eloBeKa

IIKOJIBHBIX HAaYYHBIX OGH.[CCTB u

nyOIMYHO IIPEACTABIIATh
IIOJIy4CHHbIE  pe3yibTaTbl Ha
YUYCHHUYECKUX  KOH(pepeHIusx

Pa3HOrO ypOBHS

OK 07. ConeilicTBOBaTh
COXPAHCHHIO OKPYXKAIOIICH
cpensl,
pecypcocOepexeHuIo,
NPUMEHSATh  3HaHUSA 00
W3MEHEHHH KJIMMaTa,
NPUHIUIBL  OEPEIKITMBOTO
MIPOU3BOJICTBA,

3¢ (HEKTUBHO IEHCTBOBATH B
Ype3BbIYaHHBIX CUTYAIUSIX

B o0gactH 3K0J0rn4ecKoro
BOCITUTAHHUA:

- c(hopMHUPOBAHHOCTH
9KOJIOTHYSCKOM KYJIBTYPBHI,
IMOHUMAaHHE BIIUSTHAS
COIIMATLHO-9KOHOMHYECKHX
MPOIECCOB Ha COCTOSIHHE
INPUPOJHOM W COIHUAIBbHOU
Cpenbl, OCO3HAHHUE TII00aTLHOTO
xXapakrepa IKOJIOTHYECKHX
npobiem;

- IJIAaHUPOBaHUE "
OCYIIIECTBJICHUE JICUCTBUH B
OKPYXKAIOIIIEN CpeJie Ha OCHOBE
3HaHHUS LeNed  YCTOWYHMBOIO
pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HENPUATHE NEHUCTBUH,
MPUHOCAIIINX Bpel
OKpYKarollen cpene;

- YMEHHE [POTHO3UPOBATH
HEONIaronpusTHbIC
9KOJIOTUYECKHUE  IOCIEACTBUS
MPEANPUHUMAEMBIX  JEHCTBUH,
MPEAOTBPAILAT UX;

- BJAJETh CUCTEMOM 3HaAHWII 00
OCHOBHBIX METOJaX Hay4yHOTO
MO3HAHUS, HCIOJB3YeMBIX B
OMOJIOTUYECKUX HCCIEI0OBAHMUIX
JKUBBIX OOBEKTOB M 3KOCHCTEM
(omucanwme, U3MEpECHHE,
MIPOBE/ICHHE HaOJIIO/ICHHH )
criocobamMu BBISBJIEHUS "
OILIEHKH AHTPOTIOTCHHBIX
W3MEHECHHU B IPUPOJIC;

- YMETh BBISIBIATD
OTIHNYUTEILHEIE IPHU3HAKU
JKMBBIX CHCTEM, B TOM YHCIE
rpuOOB, pacCTeHHH, KUBOTHBIX U
YeNoBeKa; MPHUCIOCOOICHHOCTh
BUJIOB K cpeae oOuTaHus,
a0OMOTHYECKUX M OHOTHYECKHX
KOMIIOHEHTOB 9KOCHUCTEM,
B3aMIMOCBSI3€il OpPraHU3MOB B
co00IIecTBax, AaHTPOIMOTEHHBIX
M3MEHEHHH B  DKOCHCTEMAaxX
CBOE€I1 MECTHOCTH;
- YMETh
CYIIECTBEHHBIC

BBIACTATH
IIPpU3HAKH
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- paciiupeHue OTIbITa
JESTEIBHOCTH  9KOJIOTMUECKOM
HaIpaBJICHHOCTH;

- OBJIaJICHHE HAaBBIKAMH Y4eOHO-
UCCIIEI0BATENIBCKOM, IPOEKTHON
Y COLIMAIBHON JEATEIbHOCTH

OMOJIOTHYECKHUX MPOLIECCOB:
oOMeHa BemecTB (METabOIU3M),
uHpOpMALUM U TPEBpalCHUS

SHEpIuH, OpoKeHwUs,
aBTOTPO(HOTO u
reTepoTpOodhHOTO THUTIOB
MUTaHUs, ¢doTtocuHTe3a  H®
XEMOCHHTE3a, MHUTO3a, MeHo3a,
ramMeTroreHesa, 3MOpHOTEHE3a,
NOCTAMOPUOHAIBHOTO Pa3BUTHUS,
Pa3MHOKCHHSI,
UHIMBUIYATEHOTO pa3BUTHSA
opraHuszma (oHTOTEHE3A),
B3aUMOJICUCTBHUSA T'€HOB,
TE€TEPO3UCA; JIEWCTBUI
HCKYCCTBEHHOI'O oT0opa,
CTaOMJIM3UPYIOIIETO,
JIBUKYIIETO ¥ Pa3pbIBAOIIETO
€CTECTBEHHOTO oTOOpAa;
IJIOTIATPUYECKOTO u
CHUMITaTPHYECKOTO
BHUJI000pa30BaHus; BITUSTHUS
JMBYKYIIMX CHJI 3BOJIIOIUK Ha
reHooH/T TIOTTYJISIITU Y,
MIPUCTIOCOOJIEHHOCTH
OpraHu3MOB K Cpejie OOMTaHus,
yepeaoBaHUS HanpaBJICHUN
3BOJTIOIHY; KpYyroBopoTa

BCIICCTB MW IIOTOKA OHEPIrUU B
JKOCHUCTEMAX
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2. CTpyKTypa M coep:kaHue 0011e00pa3oBaTeIbHON AUCHMIIIMHBI
2.1. O0beM AMCUUIITUHBI M BU/bI Y4eOHOH padoThl

Bun yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 80
B T.4.

OcHoOBHOE coep:KaHue 78
BT. U..

TEOpEeTUYECKOe 00yIeHNE 39
MPAKTUIECKHUE 3aHATH 39
abopaTOPHBIC 3AHITHUS -
IMpomexyrounas arrectanus (1udepeHHPOBAHHDII 3a4eT) 2

2.2. TemaTnuecKuil IJIaH U cOepP:KaHUE JUCHUIIIMHBI

HauMenoBanue
pa3aeyioB U TeM

Conep:xanue
(ocHOBHOe€ U
OpPHMEHTHPOBAHHOE),
NpaKTHYecKue 3aHATHUS,
MOYJIb (TIPY HAJTMYMH)

yueOHOro  MarepuaJjia
npodeccuoHaJIbHO-
JadoparopHbie H
NPUKJIATHOI

O0BeM
4acoB

dopmupyemblie
KOMIIETeHIIUH

1

2

Paszpen 1. Kiaerka -—
sKHBOT'0

CTPYKTYPHO-QYHKIMOHAJIbHASL eIMHHUIIA

20

Tema 1.1.

OcHOBHOE CO/Iep:KaHue

buoJsiorus kak Hayka

Teopernueckoe o0yueHue:

buonoruss kak Hayka. CBsi3b OHOJOTHH C
OPYTMMH HayKamu: Ouoxumusi, Omodusmka,
Ouonuka, reHoreorpadpuss u np. Pomp u
Mecto  Owonoruu B (OPMHUPOBAHUHU
COBPEMCHHOW HAy4YHOW KapTHHBI MUDA.
3HayeHue Ouoslornyeckux 3HaHui. Mcropus
Ouonornu. 3HaueHWEe  LUTOJOTMU IS
pa3BUTHsI OUOJIOTUM U TO3HAHUS MPHUPOJIBI.
Mertonabt LUTOJIOTUHU: MHUKPOCKOTIHS,
xpomarorpadus,  snexkTpodopes,  MEeTox
MEUEHBIX  aTOMOB, JuddepeHIraIbLHOe
LHEHTPUPYTUPOBAHUE, KYJIBTYpa KIETOK

OK 02

Tema 1.2. OO0wmwas
XapaKTepPUuCTUKA
JKN3HUA

OcHoBHOE coaep/kaHue

Teopernueckoe o0yueHue:

Opranuzanus
YpoBHH

PaznooOpasue Ouocucrem.
OMOJIOTHYECKUX CHCTEM.

OopraHu3aln onocucTeM: MOJICKYJISAAPHO-

OK 01
OK 02

14




TE€HETUYECKUH, OpPraHOMJAHO-KJIETOYHBIM,
OPraHU3MEHHBIM, MNOMYISALHMOHHO-BUIOBOM,
3KOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
O6uoChepHBIN. Hayxku, U3y4arolue
Ouosornyeckue  OOBEKTBI HA  Pa3HBIX
YPOBHSX oOpranm3amuu ku3Hu. OOmas
XapaKTepUCTUKA >U3HMU, CBOWCTBA >KHUBBIX
cucreM. lIpomeccel, mpoucxopsamue B
ouocucremax

Tema 1.3. OcHOBHOE coJiep:KaHue
BuoJsioruyeckn Teopernueckoe o0yueHue:
BAXKHBIC  XMMHUYECKHE | X yvituecKuit COCTaB KJIETKH.
COCINHCHUHA Heopranwdeckne BemecTBa KICTKH, WX
OuosioruYecKas poJb.
Oprannueckue BENIECTBA KJIETKH.
buonornueckue TOJIAMEPHI. benkwu.
CtpykTrypa u QyHKIIHH OETKOBOW MOJIEKYIIHI.
@®epMeHThl,  NPUHIUI  UX  JCHUCTBHSL.
YrneBoasl. buonornueckune byHKIMH
yTJIEBO/IOB.
JIunnael. OO6uwmit IJ1aH CTPOEHUS.
lMunpodunbHo-ruapodoOHBIE CBOMCTBA.
Knaccudukanus nunumos. buonoruueckue OK 02
¢byakuun  gunuaoB. AT®.  Crpoenue OK 04
Mosekynbl AT®. buonornyeckue ¢GyHKIUN
ATO
IIpakTHYeckHne 3aHATHA:
Ponr OenkoB, yrieBoloB W KUPOB B
OopraHu3me  4YeloBeka. BurtamuHbl u
OMOJIOTMYECKH  aKTHUBHBIE J00aBKH, HX
3HAQUEHHE B JKU3HU OpPraHu3Ma 4esOBeKa.
['mno- m aBUTaMHMHO3BI UX MOCJEACTBUS.
[IpencraBineHue yCTHBIX COOOIIGHUH C
IpE3EHTalLuEeH, MOATOTOBJICHHBIX 1o
NEPEUYHI0 HCTOYHHKOB, PEKOMEHJOBAaHHBIX
Iperno/iaBaTesieM
Tema 1.4. OcHOBHOE CcO/Iep:KaHue
CTpykTypHO- Teopernueckoe o0yueHue:
(pyHKUHOHATIbHASA Knerounas teopus (T. I1IBamn, M.
opranm3anus Kiaerok | [llnetinen, P. BupxoB).  OcHOBHbIC
NIOJIOKEHNUS ~ COBPEMEHHOM  KJIIETOYHOU
TeOpUH. THUIIBI KIETOK: 3yKapuOTUYECKasl U
IIPOKapUOTHYECKAs. CpaBHuUTENBHAS OK 02
XapaKTEePUCTUKA KIJIETOK JYKapHuoT OK 04

(pacTuTenbHOM,  KMBOTHOW, TpPHUOHOI).
CrtpoeHne TNPOKAPHOTHYECKOM  KIIETKH.
OCOOGEHHOCTH CTPOEHUS TeTepoTpOodHON U
aBTOTPO(HON TMPOKAPHOTHUECKUX KIIETOK.
CrtpoeHue IUIa3MaTHYECKOM MeMOpaHsbI.
Tpancnopr BEILIECTB yepes
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TUIa3MaTUYECKYI0 MEMOpaHy: MacCCUBHBIA U
AKTUBHBIIL. OHAO0LUTO3: IIUHOLIUTO3,
¢daronurto3. Dx3o1muTo3. OO00NIOYKa WK
Kieto4yHass creHka. CTpyKrypa U (QyHKIUH
KJICTOYHOM CTEHKH PacTeHUH, rpuboB

Iurorazma.  [lutozonb.  LluTockener.
OnnomeMOpaHHBIE  OPraHOWABI  KIICTKH:
sHpoIIazmaTudeckas cetb (JI1C), annmapar
lonpmxu,  AM30COMBL,  NEPOKCHCOMBI,
BaKyOJI PacTUTENbHBIX KiIeTOK. CTpoeHue
¥ (QYHKIIMH OJHOMEMOpPAaHHBIX OPraHOMJIOB
kietku. Knerounsnii cok. Typrop.
[TonyaBTOHOMHBIE ~ OpPraHOWUIBl  KIJIETKHU:
MUTOXOH/IPUH, IJIACTUJIBL: XJIOPOIUIACTHI,
XpOMOIUIACTBI, JEUKOMIACTBI, UX CTPOCHHE
n GyHKOMM. SnepHbI anmapaT KIETKH,
CTpOoeHUE U (PyHKIUH.

HemeMmOpanHble ~ opraHoujipl  KIJIETKH:
pubOCOMBI, MHUKPOTPYOOUKH, KIETOUHBII
ueHTp. OpraHoupl IBUKEHUS: PECHUYKU U
KTYTHKH. Crpoenue u byHKIMH
HEMEMOpaHHBIX OPraHOUJIOB KJIETKU

Tema 1.5.
CtpyKTypHO-
GyHKIHOHAIbHBIE
dakTopsl
HACJIeICTBEHHOCTH

OcHOBHOE coJiep:kaHue

TeopeTrnueckoe o0yueHue:

Ctpoenune  XpoMocoM.  XPOMOCOMHBII
Habop KIIETOK, TOMOJIOTHYHBIE u
HErOMOJIOTUYHBIE XpOMOCOMBI,
TalylOUIHBIA W JUIUIOMIHBIN  HaOop.
Hykneunosbie xucinotel. JIHK u PHK.
Crpoenue HYKJIEMHOBBIX KHCJIOT.
Hyxkneotumpi. Komnnemenrapubie
a30TUCTbIE OCHOBaHUSL. [TpaBuiio
Yapradhda. Crpykrypa JAHK — nBoiinas
CIUPATIb. MecToHaxoxkaeHne u
ouonornueckne Qynkmuu  JJHK. JIHK-
skcnieptusa. Bunel PHK. @yuknun PHK B
KJIETKE

IlpakTH4eckue 3aHATHA:

Pemenue 3aJa4 Ha OpcaAcCICHNUC
IMOCJICAOBATCIIbHOCTU HYKJIICOTHIOB

OK 01
OK 02

Tema 1.6.
IMpoueccsl
MATPHYHOI'0 CHHTE3a

OcCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

Matpuunsiii cunte3 JHK — permxanms.
[Ipuanuns! permmkannn JJTHK. Mexanusm
perummkauun  JIHK.  Pemapaums JTHK
(noperuiekaTuBHAs, IOCTpeEIJICKaTUBHAS).
Peaknuu marpuuHoro cuuresa. IlpuHuun
KOMIUIEMEHTAPHOCTH B peaxuusx
MarpuuHoro cuHresa. JIHK u reHsl.
I'enetmueckuii  KoJ, €ro  CBOICTBA.
Tpanckpunuus — marpuunsiii cuare3 PHK.

OK 01
OK 02
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Tpancnsaumss w €€ Jranbl.  YCIOBUS
ouocunreza Oenka. Crpoenne T-PHK u
KOJMPOBAaHNE aMUHOKHCIOT. Posb pubocom
B OMocHuHTE3€e OenKa

HpaKTuqecKue 3aHATUA:

Pemenue 3a71a4 Ha OIpeIeIICHUE
IIOCJIEIOBATEILHOCTH ~ AMUHOKHCIOT B
MOJIEKYJIe OelKa.

Pemenue 3a1a4 Ha OIIpeIeIICHUE
IIOCJIEIOBATEILHOCTY ~ AMUHOKHCIOT B
MoOJIeKylne Oelka B Cilydae HW3MEHEHHS
II0CJIEN0BATENBbHOCTH HyKJIeoTn 0B JIHK

Tema 1.7.
Hexnerounbie ¢opmbl
JKM3HU

OcHOBHOE CoACpKaHuE

Teopeaneckoe oﬁyqelme:

Bupycel — HexsieTouHble (OPMBI KU3HU U
obnuratHele napa3uThl. CTpOEHHE MPOCTHIX
U CIOXHBIX BHPYCOB, PETPOBUPYCOB,
Oakrepuodaros. Kusnennsrii mukn JHK-
conepxkamux BupycoB, PHK-conepxanmx
BUpYycoB, OaxtepuocdaroB. BUY, remarur
YeJI0BEKa.

bakrepun. O6mas XapaKTEPUCTHUKA.

OK 02

[lonstne mramm. Bupycsl u Oaxrepuu: OK 04

CXOJCTBA U pa3Inyus

IlpakTnyeckue 3aHATHS:

BupycHbie u 6akTepuanbpHbie 3a0071€BaHUS.

O6mue TIPUHIIMIIBI MCIOJIb30BaHUs

JeKapcTBEHHbIX BemlecTB. (OcoOEHHOCTH

MIPUMEHEHHS] aHTUOMOTUKOB.

[IpencraBineHue yCTHBIX COOOIICHUH C

pe3eHTalHeH, MOJATOTOBJICHHBIX IO

NEPEYHI0 MCTOYHUKOB, PEKOMEHOBAHHBIX

npernojaBaTesieM
Tema 1.8. OcHOBHOE coJiep:KaHue OK 01
O6men BemecTB u | Teopermyeckoe obyueHue: OK 02
npeBpaleHue AccUMWIALIMS W JUCCUMWISIUS — JIBE

JHEPIrum B KJICTKE

cTOpoHbl MeTabomu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepOTPODHBIIA,
a’pOOHBIN U aHa’POOHBIN. DHEPreTHIecKoe
obecrieueHue kietku: npespamienue ATD
B 00OMeHHBIX mporieccax. DepMeHTaTUBHBIN

XapakTep peaxiuit KJIETOYHOTO
MeTadoIm3Ma
[TepBuyHbIi CHUHTE3 OpraHUYeCKHUX

BellecTB B kietke. Ilnactuueckuit ooMeH.
dotocuHTe3. XeMOCHHTE3. AHa’pOOHBIH
JHepreTudyeckuii  oOMeH.  AHa’poOHbIE
opranusMel. bpojkeHue, aBTOTPO(HBIH H

reTepoTpodHBIH THUTI MUTAHUSL.
AHa’poOHBIE MHUKPOOPTaHU3MBI KakK
00BEKTHI OMOTEXHOJIOTUH. Otanbl
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JHEepreTHdeckoro  obmena.  ['mukonms.
Bbuomornueckoe OKHCJIICHHE, WITH
KJIICTOYHOC ObIXaHUEC

Tema 1.9.
Ku3HeHHbIH IMKJI
KJIETKH. Murto3.
Meiio3

OcHoBHOe coepkaHue

TeopeTn'{eclcoe oﬁyqelme:

Kilerounelii 1ukin, €ro nepuoasl U
perymsmus.  Ilepuogpl  mHTepdaspl  ux
ocobernoctu. JuddepeHnumanus KISTKA H
apecT KJIETOYHOro LuKia. JleneHue KieTKu
— muto3. CTaauyu MUTO3a U MPOUCXOSIINE
npoueccbl. KapvokmHEe3 W LIHUTOKUHES.
buonornueckoe 3HadyeHne Murosa. Menos
— penyKIMoHHOE JeneHue kietku. Craauu
Meno3a. Melo3 — OCHOBa IIOJIOBOTO
pasMHoxeHus. [loBeneHne XpoMocoM B
Menose. KpoccuHrosep. buosorndeckuit
cMBbIcT Mero3a. D¢ dekTrl Meiio3a. Meiio3 B
YKU3HEHHOM LIMKJIE OPTraHU3MOB

OK 02
OK 04

KonrpoJsbHas padora

MonekynsipHbll YpOBEHb OpraHU3aliN )KUBOTO

Pazgea 2. CTpoenne 1 ()yHKIMH OPraHu3ma
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Tema 2.1.
@®opMbl pa3MHOKEHUS
OPraHM3MOB

Conep:xanue

Dopmsbl Ppa3sMHOKEHU OpPraHU3MOB.
becnonoe u nonoBoe pazMHokeHUE. Bubl
OecroJioro Pa3MHOKEHUS: MPOCTOC
JeJICHUE HaaBoOE, MMOYKOBaHHE,
Pa3MHOXKEHHE  CIIOpaMH, BETETATUBHOE
pPa3MHOKEHHE, dbparmeHTanus,
kioHupoBanue. [losoBoe pa3MHOXKEHHE.

OK 01
OK 02

Tema 2.2.
OHTOrenes ;KUBOTHLIX
M 4eJI0BeKa

OcHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue:

I'amerorenes y kuBoTHBIX. CriepmMaroreHes
u ooreHe3. CTpoeHHE TMOJOBBIX KIETOK.
OmmooTBOpeHne ¥ SMOpPUOHAIBHOE
pa3BUTHE IKUBOTHBIX. [TapreHorenes.
OMOpuorene3 (Ha NpUMEpPE JIaHIETHUKA).
Craguu sMOpuoreHesa

Pocr u pa3BuTHE KUBOTHBIX.
[ToctamOproHaneHeIil niepuoa. Ilpsmoe u
HEnpsMoe pa3BUTHE. Pa3Butue c
metamopho3oM y 0ecrno3BOHOYHBIX U
IT03BOHOYHBIX YKWBOTHBIX. Cranuun
MOCTAMOPHUOHAILHOTO pa3BUTHSA y
JKUBOTHBIX U 4yenoBeka.  [lepuonsl
OHTOT€HEe3a 4elioBeKa. buonornueckoe
CTapeHue U cMepTh. I epoHTOIIOTHS

OK 02
OK 04

Tema 2.3. OcHOBHEIE
MOHATHUSA TeHEeTHKH

OcHoBHOE coaep/KaHue

Teopernueckoe o0yueHue:

I'enetnka kak HayKa O HaCJICACTBCHHOCTU
U HU3MCHYMBOCTU OPraHHU3MOB. OcHOBHbBIC
T€HEeTUYECKHE IIOHSATHS U CHUMBOJBL. I'eH.

OK 01
OK 02

18




lenotun. ®eHotumn. AJenbHbIE TEHBI.
AJbTEepHaTUBHbIC MPU3HAKH.
JIOMUHAHTHBIN U PELUECCUBHBIA MPU3HAKHU.
I'omo3urora wu rereposurora. Yucras
auHus.  [ubpuapl. OCHOBHBIE METO/IBI
T€HETUKH: THOPHI0IOT HUSCKU,
LHUATOJIOTUYECKHUE, MOJIEKYJISIPHO-
T€HETHYECKUE

Tema 24.
3akoHOMepHOCTH
HacJIeI0BaHUS

OcHoBHOE COACPKaHUEC

TeopeTn'{ecKoe oﬁyqelme:

3aKOHOMEPHOCTH  00pa3oBaHUSI  TaMeT.
3akousl I'. Mengensa: MoHorubpumHoe
ckpeuiBanue. [IpaBUio JOMHUHHUPOBAHMUS.
3aKoH eauHOo00pa3us MEePBOTO MOKOJIEHHUS.
3aKkoH paciienieHus MIPU3HAKOB.
Iutonoruueckue OCHOBBI
MOHOTHOPHIHOTO CKpemuBaHus. [ umoresa
YUCTOTHI ramMer. AHanmuzupymomiee
CKpEIlIMBaHHUE. JurubpugHoe
CKpelllMBaHME.  3aKOH  HE3aBHUCHUMOIO
HacJe0BaHus MIPHU3HAKOB.
[HonurubpuaHoe HacieqoBaHHE U €O
3aKOHOMEPHOCTH

OK 02
OK 04

Tema 2.5.
B3aumopeiicTBue
re¢HOB

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

I'enoTumm  kak  IeJOCTHas  CHCTEMa.
MHuoxecTBeHHOE NEUCTBUE T'€HOB.
[IneitoTponus. MHO€eCTBEHHbII
aluiennu3M. BzauMmoaelcTBUE  alIENbHBIX
T€HOB. KonmomunupoBanue.
BzaumopeiictBue  HealIeJIbHBIX  TI'€HOB.
KomrmuiemeHTapHOCTb. Onmcras.
[Tonumepust

OK 01
OK 02

Tema 2.6. CuenjieHHoe
HacJIeJ0BaHUe
NMPU3HAKOB

OcHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

3akousr T. Moprana. CuermieHHoe
Hacleq0OBaHUeE IE€HOB, HapyIIeHHe
CLIETITICHHSL. XpomocoMHast TEOPHS
HACJIeACTBEHHOCTH. I'eneTnueckoe
KapTUpOBaHUE XpoMocoM. lcrnosb3oBaHue
KPOCCHUHTOBEpa IS COCTaBJICHHSA
T€HETUYECKUX KapT XPOMOCOM

OK 01
OK 02

Tema 2.7. T'enmernka
moJIa

OcHoBHOE conep/kaHue

Teopernyeckoe o0yueHue:

XPpOMOCOMHBIM MEXaHU3M  OINPEAEIICHUS
noja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIlli M TreTeporaMeTHbIA MOJI.
I'eneTnueckas CTPYKTypa MOJIOBBIX
xpomocoMm. HacnegoBanue  NpHU3HAKOB,
CIIETIJICHHBIX C MTOJIOM

IIpakTHYecKHe 3aHATHSA:

OK 01
OK 02
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Pemenue 3a1a4 Ha OIIpEelIeIICHNE
BCPOATHOCTHU BO3HHUKHOBCHHUA
HACJICACTBCHHBIX MNPU3HAKOB, CHCIJICHHBIX
C IOJIOM, COCTaBJICHUE TI'€HOTHUIIMYECKUX
CXEM CKpEIIMBAHUS

Tema 2.8. T'enHeruka
YeJI0BeKa

OcHOBHOE CoacpKaHue

TeopeTn'{ecKoe oﬁyqelme:

Kapuotun uyenoseka. MeTtonbl u3ydeHHs
FEHETUKM 4YEJIOBEKAa: I'EHEeaJOrn4eCKui,

OJIM3HELIOBEIH, IIUTOrCHETUYCCKHI,
OMOXMMHUYECKUH, MONYJIALIMOHHO -
CTaTUCTUYECKUIL. Hacnencrsennnie

3a0oyieBaHMsl  4ejaoBeKa. | eHHble U
XpOMOCOMHBIC 00JIC3HH YeIoBeKa. boyesHu
C HacCJIeICTBEHHOM
MIPEIPaCIIONOKEHHOCTBIO. 3HaueHne
MGI[I/IIII/IHCKOI\/JI TCHCTUKHU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUU I'CHCTHUUYCCKUX
3a00JIEBaHUI YeJIOBEKA

IIpakTHYecKue 3aHATHS:

Pemenue 3a11a4 Ha OIpeIeIICHNE
BepOHTHOCTI/I BO3HUKHOBCHUA
HAaACJICACTBCHHBIX HpI/ISHaKOB, I/ICHOJ'II)SYSI
METOAbl TEHETHUKH YeJIOBEKAa, COCTaBJICHME
FEHOTUIMYECKUX  CXEM  CKpPEIIMBAHMS.
[IpencraBnenue yCTHBIX COOOIIEHUH C
Npe3eHTaluen 0 HaCJICICTBEHHBIX
3a00J1€BaHMIX YEIOBEKA

OK 01
OK 02

Tema 2.9.
3aKoHOMeEpPHOCTH
U3MEHYUBOCTH

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

B3aumopeiictBue reHOTUIIa M CpeAbl MPHU
dhopmupoBanuu (enotumna. M3MeHIMBOCTH
MIPU3HAKOB. KaugecTBeHHBIE H
KOJIUYECTBCHHEIC MPU3HAKH. Bunpr
W3MEHYHUBOCTH: HacJIeICTBESHHAs "
HEHACJICACTBEHHA.

3aKoH TOMOJIOTMYECKHUX pAIloB B
HacieacTBeHHOW — m3MeHunmBocth  (H.ML.
Bagsuion).

MoaudukanuoHHas, Wil (GEHOTHITHYECKAs
W3MEHYHBOCTb. Poan cpebl B
Moau(UKaIMOHHOW n3MeHunBocTH. Hopma
peakuuy npu3Haka. BapuanuoHHslld psg u
BApUAIIMOHHAs KpuBas. XapaKTepUCTHKA
MOAU(PUKAITIOHHON U3MEHUNBOCTH
HacnenctBenHass, WIM T'€HOTHIHUYECKAS

U3MEHUYMBOCTD. KomOnnatuBHas
N3MEHUYHBOCTD.

MyrannoHHas U3MEHYHUBOCTbD. Bunnl
MYTaLM: TeHHEIC, XpOMOCOMHBIE,

reHoMHble.  [IpuumHBI ~ BO3HUKHOBEHHUS
MYTalHi

OK 01
OK 02
OK 04
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HpaKaneCKne 3aHATHUSA:

Pemenne 3aa4 Ha OIpCACIICHHUC THUIIA
MyTaluyu Iipu 1epeaadye HaCJICACTBCHHBIX
IIPHU3HAKOB, COCTABJICHUC T'CHOTHIIMYCCKUX
CXCM CKpCHIMBAHUA

Tema 2.10. Cenexkuus

OPraHu3MoOB

OcHoBHOE€ CoacpKaHue

TeopeTn'{eclcoe oﬁyqelme:

Cenexuus KaK HaykKa. MerTo1b1
CENIeKIIMOHHON paboThl. ['eTepos3uc u ero
[IPUYUHBL. HckyccTBeHHBIM oTOOD:
MaccoBbIi M WHIUBUAYAJIbHBIA. OTambl
KOMOMHAIMOHHOM CEJIEKIIUH. Copr,
nopoja, MTaMM

ANropuT™MbI peuieHue 3a1a4 Ha
oTpe/iesieHue BO3MOKHOTO BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IO CEJIEKIINH,
COCTaBJICHUE  TEHOTHUIHYECKUX cXeM
CKpeIllMBAHUS

OK 01
OK 02

KonrpoJsbHas padora
Crpoenue u GyHKIIUK OpraHu3Ma

Pasznea 3. Teopusi 3Bosiounu
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Tema 3.1. Hcropus

3BOJIIOLINOHHOI0
y4yeHHUs

OcHoBHOE coepxaHue

Teopernyeckoe o0yueHue:

[IepBble  3BOJIFOIMOHHBIE  KOHLEIIUU.
I'panyanucruueckas 3BOJIIOLIMOHHAs
konuenuus JK.b. Jlamapka. JIBuxkyiiue
cunsl  3Bomoumu.  Kpeaumonmsm — u
tpanchopmusm. Cucremaruka K. Jluanes u
e€ 3HaueHue g (HOpMHUpPOBAHUS UAEU
3BOJIIOLUU

[Ipeanocelnku BO3HUKHOBEHHUS
JApBUHU3MA. DBOJIFOLMS BUJOB B IPUPOJIE.
bopwba 3a cymecrBoBanue. EcrecTBeHHBIN
otOop. JluBepreHuus  NOpU3HAKOB U
BU000pazoBanue. OCHOBHbBIE MOJIOKEHUS
cuHTeTnueckoi Teopuu 3Boiroruu (CTI).
Ponb 3BOJIFOIITMOHHOM TEOpUU B
(hopMHUpOBaHUM HAYYHOM KApTUHBI MUpa

OK 02
OK 04

Tema
Muxpo3Bosronus

3.2

OCHOBHOE CO/Iep:KaHue

Teopernueckoe odyueHue:

Mukpo3BOIIOLIUS M MaKpPOIBOJIOLUSA Kak
JTarnbl IBOJIFOLIMOHHOTO nporecca.
I'enernueckue OCHOBBI SBOJIIOLIHN.
Myrauun u KOMOWHAINH Kak
JJIEMEHTApHBIN HBOJIIOLIMOHHBIA MaTepual.
[MomynsAuus Kak 5>JIeMEHTapHas eAMHUIA
IBOJIIOLUH.

JBwxyie cuiibl ((GakTopbl) 3BOIOLUU.
MyTanuoHHBIN TpoliecC U KOMOMHATUBHAsS
N3MEHUUBOCTb.  Murpanusa.  M3onduus
TTONYJISILIWI: reorpaguueckas

OK 01
OK 02
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(mpocTpaHCTBEHHAas), Ouosornueckas

(peripotyKTHBHAs).
EcrecTBeHHBIII 0TOOp — HaNpaBISIOMINUN
bakrop IBOJIIOIIHH. Bboprba 3a

CYLIECTBOBAaHME KaK MEXAaHHU3M JEHUCTBUSA
€CTECTBEHHOI'0 0TOOpa B nonyasuusax. Bun
u ero KpUTEpUU (mpu3HaKH).
BunooGpazoBanue Kak pe3ynbTaT
MUKPO3BOJIOLUI

Tema
Makpo3Bosouust

3.3.

OcHOBHOE€ CoacpKaHue

TeopeTn'{eclcoe oﬁyqelme:

Makpossomtonus. PopmMel M OCHOBHBIE
HampaBlieHus ~ MakposBoitonuu  (A.H.
CeBep110B). [Tytu JOCTYKEHUS
Ouoyorndyeckoro mporpecca: apomophos,
uauoafanTamnus, oOmas  JereHeparus.
MeToap! H3y4eHUsT MaKpOABOIIOINH. 3aKOH
3apojsimeBoro cxoactsa (3akon K. bapa).
buorenernueckunii 3akoH (O. I'ekkenb, O.
Miomep). OO6mne 3aKOHOMEPHOCTH
(TIpaBmIIa) SBOIOIAN

OK 01
OK 02

Tema
Bo3uukHoBeHnue

34.
"

Pa3sBUTUE KHU3HHM HaA

3emJie

OcHOBHOE coiepkaHue

Teoperuyeckoe o0yueHue:

['umore3sl #  TEOPUHM  BO3HUKHOBEHMUS
KU3HU ~ Ha  3emJe: KpearoHu3M,
CaMOIIPOM3BOJILHOE (coHTaHHOE)
3apOKJIeHUE, CTAallMOHAPHOE COCTOSTHHE,
TTaHCTIEPMUSI, OMOII093. Hauano
opranndeckoi  sBoonuu.  [losiBienue
NEPBBIX KJIETOK. DBOJIOIUS MeTaboJIM3Ma.
DBoJrous NnepBbiX KieTok. [IpokapruoTsl u
3yKapuOTHI. [Ipoucxoxaenue
MHOTOKJIETOYHBIX OpraHU3MOB.
Bo3nukHoBeHue OCHOBHBIX 1apCTB
9yKapuoT.

OcHoBHbIE YepThI HBOJIIOLIMU
pactutenbHoro Mupa. OCHOBHBIE YepThI
ABOJIIOIMH )KUBOTHOTO MUPa

IlpakTH4ecKkue 3aHATHA:

Hpe,[[CTaBJ'IeHI/Ie YCTHOT'O COO6IHCHI/I$I u
JICHTbI BpPEMCHU II0 OCHOBHBIM JTallaM
BO3HUKHOBCHHUA WU PA3BUTHUA KUBOTHOI'O U
PaCTUTCIILHOT'O MHpaA, NMOATOTOBJICHHBIX I10
MEPEUHI0 HCTOYHUKOB, PCKOMCHIOBAHHBIX
IMpernoaaBaTejIcM

OK 02
OK 04

Tema
IIpoucxoxaenue
YeJ10BeKa
AHTPOIOreHe3

3.5.

OcHoBHOE coaep/KaHue

Teopernyeckoe o0yueHune:

AHTpomosiorusi — Hayka O YEJOBEKeE.
CucremMaTH4ecKoe TIOJIOKEHUE UEJIOBEKa.
CxoncTBO  4enmoBeKa € JKMBOTHBIMH.
OmiMunss ~ 4enoBeKa  OT  KUBOTHBIX.

OK 02
OK 04
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[IpsimMoX0KIeHNE U KOMIUIEKC CBSI3aHHBIX C
HUM [pU3HAKoB. Pa3BuTue TrOJOBHOTO
MO3ra M BTOPOW CHTHAJIBHOW CHCTEMBI.
CootHolieHne OMOJIOTHYECKUX u
COLIMANBHBIX (PAKTOPOB B aHTPOIIOT€HE3E
OcHoBHbIE CTaJuu AHTPOTIOT€HE3A.
JlpyonuTeku — TMpEeAKH YeloBeKa W
4e0BeK00Opa3HbIX 00e3bsH. [IpoToanTpon
— IpEeIIECTBEHHUK 4YeJIoBeKa. ApXaHTpon
— JpeBHenmuni 4enosek. llameoantpon —
IpeBHUN 4YenoBek. HeoanTtpon — denosek
COBPEMEHHOTO THUIIA. DBOJIOLIHS
COBPEMEHHOTO YeJIOBEKa.

Uenoseueckune packl. OCHOBHBIE OOJBINHE
pacsl: eBporeoniHas  (eBpasuiickasi),
HEerpo-aBCcTpajouHas  (9KBaTOpHabHAas),
MOHTOJIOUJHAs (a3UaTCKO-aMEepUKaHCKas).
Bpewms u MECTO BO3HUKHOBEHUS
YEJI0BEUYECKUX pac. EnuncTBO
YeJIOBEYECKUX pac

IIpakTHYecKue 3aHATHS:

Bpemss m myTH pacceneHHs dYelloBEeKa IO
ranete. [IprcnocoOIeHHOCTh YenoBeka K
pasHBIM  YCIIOBHSIM  Ccpelbl.  BrusiHme
reorpaduyueckoi cpeabl Ha MOP(HOIOTHIO U
(hM3MOJIOTHIO YEIIOBEKa

3amuTa JIEHT BpEeMEHH ¥ MEHTaIbHBIX KapT
B dbopmate  ycTHOTO COOOIICHMS,
MOATOTOBJICHHBIX o MIEPEYHIO
WCTOYHHUKOB, PEKOMEHI0BAaHHBIX
IpernoiaBaTesieM

KonTpoabHasi padora

Teopernueckre acreKThl IBOJIIOIUHU KU3HU
Ha 3emiie

Pa3znea 4. dxosorus
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Tema 4.1.
IKO0JIOrHIeCKHe
daxkTopsl u cpeabl
JKH3HHA

OCHOBHOE CO/Iep:KaHue

Teopernueckoe odyueHne:

Cpenpl OoOMTaHUS OpPraHU3MOB: BOJIHA,
Ha3€MHO-BO3/YILIHAs, IIOYBEHHA,
BHYTPHUOpPraHU3MEHHasl. dusuko-
XUMUYECKHE OCOOEHHOCTU Cpel] OOMTaHUs
OpraHu3MOB. ITpucnocoOnenus
OpraHM3MOB K JKM3HU B DAasHBIX Cpelax.
ITonsatue 9KOJIOTUYECKOTO daxTopa.
Knaccudukarnus JKOJIOTUYECKUX
¢aktopoB. IlpaBuno munHumyma lO.
Jlubuxa. 3akoH  TOJEepaHTHOCTH  B.
Hlendopaa

OK 07

Tema 4.2. llonyasiuus,
coo0IIecTBa,
3KOCHCTEMBI

OcHoBHOE coaep/kaHue

Teopernueckoe o0yueHue:

OKoJloruueckas XapaKTCpUCTUKa BHJA U
TIOTTYJIAIUN. DKoJIOTUYeCKas HUIIIa BuUaa.

OK 02
OK 07
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DKoJIoTHYeCKHe XapaKTePUCTUKU
nomynsiui. CooOImecTBa U 9KOCHCTEMBI.
buonenos wu ero crpykrypa (B.H.
CyxkaueB). CBs3u MeXJy OpraHu3sMamu B
ounonieHo3e. CTPYKTypHBIE KOMIIOHEHTBI
9KOCUCTEMBI: TPOIYICHTbI, KOHCYMEHTBI,
penyienTel. KpyroBopoT BEIIECTB U MOTOK
dHEpPruM B dKocucteme. Tpodudeckue
YPOBHH.

AHTpPOIIOTCHHBIC KOCUCTEMBEI.
ATPOIKOCHCTEMBI. OTnuanst
arpodKOCHCTEM oT OMOTEOIIEHO30B.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI
ypOOIKOCUCTEM

HpaKTI/I‘IECKI/Ie 3aHATUA:

Tpoduueckue nenu u cetn. (OCHOBHBIE
MoKaszaTteau dKocucTeMmbl. buomacca u
MPOIYKIHS. DKOJOTUYECKHE MUPAMMU/IBI
yncen, Ouomaccel M »Hepruu. llpaBuio
MUpaMH/Ibl SHEPTUH.

Pemenue MIPaKTUKO-OPHUEHTHPOBAHHBIX
pacyeTHBIX  3aJaHU 1O  IEpPEHOCY
BEIIECTBA M DJHEPIMH B DKOCHUCTEMAaX C
cocTaBlieHHe Tpoduueckux ueneil u
nupamMui 6MOMacchl U SHEPTHH

Tema 4.3. buocdepa -
rjiodajabHast
IKOJIOTHYeCcKasi
cucremMa

OCHOBHOE CO/Iep:KaHue

TeopeTrnueckoe o0yueHue:

buochepa — xkuBas oOosiouka 3emiu.
PazButne mnpencraBnenuii o Omocdepe B
tpynax B.W. Bepnaackoro. Oo6mactu
ouocdepsl n e€ coctaB. JKuBOE BEIIECTBO
orocdepsl 1 ero GyHKIHH
3aKOHOMEPHOCTHU CYIIECTBOBAHHUS
ouocdeppl. OcobeHHOCTH OHMOChEphl Kak
ro6aneHOM 3KOcHcTeMbl. J[MHaMuyeckoe
paBHOBecre B Ouocdepe. PurmuuHOCTDH
sapieHuid B Ouocdepe. KpyroBopotsl
BEUIECTB M OHMOT€OXMMHYECKUE LHKIIBI.
['moGanpHbIe 3KOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH U MyTH UX PelIeHUs

IlpakTH4ecKkue 3aHATHA:

Pemenne MMPAKTUKO-OPUCHTHPOBAHHBIX
paCdYCTHBIX 3aaaq Ha OIIPECACIICHUC
IUIOIIAAN HACaXACHMH JUI1 CHIDKECHHUS
KOHICHTpaluu YIIJICKHUCIOTO rasa B
aTMOC(I)epe CBOCTO PCTUOHA ITPOKUBAHUS

OK 02
OK 07

Tema 4.4.

Bausinue
AHTPONOreHHbIX
(pakTopos Ha

onocdepy

OcHoBHOE conep/kaHue

Teopernueckoe o0yuenue:

AHTpOTIOTCHHBIC BO3/ICUCTBUS Ha
ouocthepy.  3arps3HeHHS ~ KaK  BHJ
AQHTPOTIOT€HHOTO BO3JICHCTBUS

OK 02
OK 04
OK 07
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(xumuueckoe, guzuueckoe, buonoeuyeckoe,
OmMX00bl NPOU3BOOCMEA U NOMPeOIeHUs).
AHTPOIIOTCHHBIC BO3JICHCTBHS Ha
atMocdepy. BoszneiictBus Ha tumpochepy
(3aepsizHenus u ux ucmouHuKU, UCMOWEHUs
600).  BospmelictBuss Ha  jmTochepy
(0eepaoayusi  nousewl,  6o30eticmeue  Ha
20pHble nopooa, Heopa). AHTPOIOTCHHBIC
BO3CUCTBUS HAa OMOTHYECKHE COOOIIEeCTBA
(zeca u pacmumenvuvie coobwecmsa,
HCUBOMHBLLL MUD)

Tema 4.5. Buausinue
COLMAJIBbHO-
IKOJIOTHYEeCKUX
(¢paxkrTopos HA
310pPOBbeE YeI0BeKa

OcHOBHOE CoACpKaHuE

Teopeaneckoe oﬁyqe}me:

310poBBE U €ro coctapistone. MakTopsl,
MTOJIOKUTEITHLHO " OTPHUIATEIIEHO
BIUSIONIME HAa  OpPraHW3M  YeJIOBeKa.
Bpennple NPUBBIYKH: TIOCICACTBHS |
npodunaktuka. [IpoOiieMa TEXHOTCHHBIX
BO3JICMCTBUM Ha 3JI0POBbE  4YEJIOBEKa
(?7IeKTpOMAarHUTHBIE oI, ObITOBAS
XUMHSI, U30BITOYHBIC IIYMBI, paJHalds H
T.IL.). AJanTaius OpraHu3Ma 4YelOBeKa K
(hakTOpaM OKpYKAOIIEH Cpe/ibl. 3alUTHBIE
MEXaHU3MBI opra’usma YyeloBeKa.
310poBBLE U PaOOTOCTIOCOOHOCTb.

[puHIMIBI dbopmupoBanus
310pOBbecOeperaroIiero MOBE/ICHUS.
dusnyeckass aKTUBHOCTh U 370POBBE.
I'pynnsl 310poBbsi. OCHOBBI 3aKaJMBaHMUS.
buoxumuueckue acrekThl paroHaIbHOIO
NUTaHUS. [IpaBua 6€e3011acHOTO
UCIIOJIb30BaHUsl OBITOBBIX MHPUOOPOB U
TEXHUYECKUX YCTPONCTB

IlpakTnyeckue 3aHATHS:

Omnpenenenue CYTOYHOTO parona
MUTAHUS

Coznanue WHANBUAYATBbHON MaMATKUA IO
OpraHMu3aliil PalUOHANBHON (QU3NYecKOn
AKTUBHOCTH

OK 02
OK 04
OK 07

KonTpoabHasi padora

TeOpeTI/I‘{CCKI/IC ACIICKTBI OKOJIOTNH1

IIpomexyrouynas arrecranus (1uddepeHINPOBaHHBIN 3a4eT)

OK 01
OK 02
OK 04
OK 07

Bcero:

80
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3. Yci0BuA peau3aluu NPorpaMMbl 0011e00pa3oBaTeJIbHOM JUCHUNJIMHBI

3.1. OcHameHnue y4eOHOro KaduHeTa

Kabuner «buonoruny», oCHaIICHHBIH 000pyIOBaHUEM: MEOECIb, TOCKA, MEIl, HATJIsTHbIC
MocoOusi (KOMIUIEKTBl Y4eOHBIX TaOJIMII, IUIAKATOB), TEXHUYECKUMHU CPEICTBAMH OOydYEHUS:
KOMIBIOTEP C YCTPOHCTBAaMH BOCHPOM3BEACHUS 3BYKa, MPHHTEP, MYJIbTHMEIHA-TIPOCKTOP C
HKPaHOM, yKa3Ka-TPE3ECHTEP ISl MPE3CHTAIUH.

JlaGopaTopwusi, ocHalieHHass 00OpYyJZOBaHUEM Uil MPOBEIACHUS 3aHSATHNA: MHKPOCKOIIBI,
CEKYHJIOMEp, TOHOMETP, JIabopaTopHas nocyaa (IpoOHPKH, TIOICTABKH IS POOUPOK, TUHIICTHI,
MECOK, CTYNKH C TIeCTHKaMH, TPEJAMETHBIE W TOKPOBHBIE CTEKJA, CTEKISHHBIE IaIOYKH,
MpermapoBaIbHbIE WTJBI, (UIbTpOBaNIbHAsS Oymara (caneTkd), CTakaHbl) THIIEPTOHUYCCKUI
pacTtBop xyiopuaa Hatpus, 3%-HbII pacTBOp MEPOKCHJAa BOJOPOJA, pacTBOp Hojaa B HOAUCTOM
KaJIMH, TIUIEPUH, KIIYOHH KapToQens, JIUCT J0JeH KaHaJCKOW, TUI0 PSOWHBI 0OBIKHOBEHHOU
(psIOWHBI WK TOMATA), JIYK perrdaThiii, pa3BeICHHBIC B BOJIE IPOIKIKH);

3.2. UudopmanuonHoe obecneyeHre peaTu3auuu NporpaMmbl
3.2.1. OcHOBHBIE TeYATHBIEC U3TAHUHA

1. buosorust: 10-# knmacc: yueOHUK i1 00meo0pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbIH
yposens / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PybnioB u np.]; mon penakuueii B. B.
[Taceunuka / AO «M3garenbctBo [IpocBenienuey. 2023.

2. buonorus: 11-i knacc: ydeOHUK UIsi 0011e00pa30BaTEbHBIX OpraHU3aIMi: 0a30BBIi
yposens / [B. B. Ilaceunuk, A. A. Kamenckuii, A. M. PyouioB u np.]; mon penakuueii B. B.
[Taceunuka / AO «M3garenbctBo [IpocBenienuey», 2023.

3.2.2. DJIeKTpOHHbIE U3aHusA (pecypchl)

1. buonorus. 10-11 kmacc (yriryOJIeHHBIH ypOBEHB): YYEOHUK JUISI CPEIHETO OOIIero
obpazoBanus / B. H. Speirun [ gp.]; mox obmeit penakmueit B. H. SIppiruna. — 2-¢ uzm. —
Mocksa: U3narensctBo IOpaiit, 2022. — 357 ¢. — (Hapoanoe mnpocsemenue). — ISBN 978-5-
534-15630-0. — Tekct: anekTponnbii / O6pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buonorus: KJIeTKM W TKaHH: yd4eOHOE TOCOOME sl CpPEIHEero
npodeccuonanbHoro oopazosanus / [[. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ u3n., nepepabd. u
nomn. — Mocksa: U3narensctBo KOpaiit, 2022. — 358 ¢. — (IIpodeccrnonansHoe o6pazoBaHue).
— ISBN 978-5-534-07499-4. — Tekcr:
anekTpoHHbI  //  OOpa3oBarenbHass  miatdpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/494034

3. buonorus: y4eOHUK W MPAKTUKYM ISl cpeiHero mpodeccuoHanbHoro obpazoBaHus /
B. H. Spsirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-e n3n. — Mocksa: M3aaTenscTBo
FOpaiit, 2022. — 378 c. — (Ilpodeccuonansaoe obpazoanue). — ISBN 978-5-534-09603-3.
— Texkcr: osnextpoHHbli //  OOpaszoBarenbHass minatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/489661

3.2.3. JlonoJiHuTeIbHbIEe HCTOYHUKH

1. Teiinop J. buonorus: 8 3 1. T. 1/ JI. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Conepa ;
nep. 3-ro aHriL. u3a. — 14-e uzn. —M. : Jlabopatopus 3uanuii, 2022 — 454 c.

2. ITaBnoBa, E. U. Dkonorusi: yueOHUK U MPAKTUKYM JUISL CPETHETO TPO(ECCHOHATIBLHOTO
obpazosanus / E. . [TaBnosa, B. K. HoBukoB. — Mockaa:
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W3narensctBo Opaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yaenue o Ouocdepe: yuebHoe mocoome st
cpenHero npodeccruonanbHoro obpazosanus / O. 3. Epemuenko. — 3-¢ u3z., mepepad. u JOIL
— Mocksa: M3parensctBo FOpaiit, 2022. — 236 c.

4. bnunos, JI. H. Dxonorust: ydeOHOe mocoOue uiss cpenHero mpogecCHoHaIbLHOTO
obpazosanus / JI. H. bimnos, B. B. IonsikoBa, A. B. Cemenua ; mon obmeli pemakumeii JI. H.
bimnoBa. — Mocksa: U3narensctBo KOpaiit, 2022. — 208 c.

5. bproxanp, ®. . IIpompmuieHHas skonorusi: ydeOnuk / .. Bbproxans, M.B.
I'padkuna, E.E. CnobuskoBa. — MockBa: ®OPYM: UHOPA-M, 2022. — 208 c.

6. Hecmenoa, H. H. Okonorus uenoBeka: y4eOHMK M NPAKTUKYM Ui CPEIHETO
npodeccroHabHOro 00pazosanwms / H. H. HecmenoBa. — Mockaa:

W3natensctBo FOpaiit, 2022. — 157 c.

7. buonorust myist mpodeccuii U CeHAIbHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO
npoduieil: ydeOHHUK I CTYA. YUpexaeHui cpen. mnpod. odpasoBanus / B. M. KoncraHTHHOB,
A. T'. Pe3anos, O. E. ®aneesa; non pen. B. M. KoncrantunoBa. — M. : U3narensckuii eHTp
«Axagemusa», 2016/ — 336 c.

3.3.Ycaous peanmusauuu OII CIIO piasi MHBAJMAOB U JIMIl C OrPAaHUYEHHBIMM
BO3MOKHOCTSIMH

OOyueHne WHBAIMIOB W JIMI] C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH  37I0POBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

[MopsimkoM oOpraHu3almi W OCYIIECTBIICHHS 0O0pa30BATEIbHON JESTEIBHOCTH IO
oOpa3oBaTellbHBIM MporpaMmaM CpeaHero mnpodeccuoHanbHoro ooOpasoBanus (IIpukas
MunucrepcTBa o0pa3oBanus U Hayku PO ot 24 aBrycra 2022 r. Ne 762);

MeTtouyeckuMI pPEKOMEHJAMsIMH 110 OpraHu3ali 00pa30BaTeIbHOIO Ipolecca s
oOyueHus: HHBJINUJIOB U JIML[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI B 00pa30BaTeIbHBIX
OpraHM3alusax BbICHIEr0 oOOpa3oBaHHS, B TOM YHCJIE OCHAIIEHHOCTH 0O0pa30BaTeIbHOTO
nporiecca (yreepxkaensl 08.04.2014 . No AK-44/058H);

TpeboBanMsIMU K OpraHu3aIiii 00pa3oBaTeIbHOTO MpoIiecca I 00yUeHUsT HHBAIUIOB U
JUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pPOBbS B Mpo(deccuoHalbHBIX 00pa30oBaTeNbHBIX
OpraHM3alusiXx, B TOM UYHCJIE€ OCHAIEHHOCTH O0O0pa30BaTeIbHOro Imporecca (yTBEp KICHBI
26.12.2013 Ne 06-2412BH).

MeTouyeckUMH  PEKOMEHJAIMSIMU 10  pealu3alii  00pa30BaTelbHBIX MPOrpaMm
cpenHero mnpogeccHoHaNIbHOTO 00pa3oBaHusl U MPOGECCHOHATBHOTO OO0y4YeHHs JHI[ C
MHBAJIUJHOCTHIO U OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI C MPUMEHEHHEM DJIEKTPOHHOTO
oOyueHus u JTUCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOTHii (YTBEp>KICHBI
,MUHITPOCBELIEHN POCCHHU 10.04.2020r. Ne 05-398).

4. KOHTPOJIb U OLICHKA Pe3yJIbTATOB 0CBOCHHUS 00111€00pa30BaTEeIbHOM 1M CUUILTHHBI

4.1 KoHTpoJIb U OlleHKA PEe3ylIbTaTOB OCBOEHMs 00I1e00pa30BaTeIbHON ANUCIUIIINHBI
pacKphIBarOTCs 4epe3 JTUCHMIUIMHAPHbIE PE3YNbTaThl, HallpaBJIeHHbIE Ha (POPMUPOBaAHHUE OOLIUX
U Ipo(eCcCUOHANBHBIX KOMIIETCHIINH 10 pa3jiesiaM U TeMaM CoJiepKaHus yaeOHOro MaTepHara.

Oo0masn Pazgen/Tema THun oeHOYHBIX MEePONPUATHI
KOMIIeTeHIUsl

Paszgen 1. Knerka  — | YcrHbIM onpoc

CTPYKTYPHO- KonrponsHas pabota

¢pyHkuuonaabHasgs eguHuua | TectupoBaHue

KUBOI'0 [TpomexxyTouHas aTTecTanus
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OK 02 Tema Nel.1.
buonorus kak Hayka

OK 02 Tema Nel.2.
OOm1ast XxapaKTepUCTHKA KU3HU

OK 01 Tema Nel.3.

OK 02 Bbuomornuecku Ba)KHBIE

OK 04 XUMHUYECKUE COECTUHEHUS

OK 01 Tema Nel 4.

OK 02 CtpykTypHO-(hyHKINOHATHHAS

OK 04 OpraHu3aIus KJIeTOK

OK 01 Tema Nel.5.

OK 02 CrpykTypHO-(YHKIIMOHATIbHBIE
(hakTOpBHI HACIIEJICTBEHHOCTH

OK 01 Tema Nel.6.

OK 02 [Ipouecchr MaTpUYHOTO
CUHTE3a

OK 02 Tema Nel.7.

OK 04 Hexknerounsie popmbl )KU3HI

OK 02 Tema Nel.8.
O0MeH BEIIECTB "
TpeBpalieHne SHEPTUU B
KJIETKE

OK 02 Tema Nel.9.

OK 04 JKU3HEHHBI IMKI  KJIETKU.
Muro3s. Meiio3
Pazgen 2. CrpoeHue wu
¢GyHKIUM OpranusmMa

OK 02 Tema No2.1.

OK 04 Crpoenue opranuzma

OK 02 Tema No2.2.
dopmbl Pa3MHOKEHHS
OpraHu3MOB

OK 02 Tema Ne2.3.

OK 04 OH"Torenes SKUBOTHBIX u
JejoBeKa

OK 02 Tema Ne2.5.
OCHOBHBIE IIOHATUSA T€HETUKA

OK 02 Tema No2.6.

OK 04 3aKOHOMEPHOCTH
HaCJIeI0BAHUS

OK 01 Tema No2.7.

OK 02 B3auMoelicTBue reHoB

OK 01 Tema No2. 8.

OK 02 CuerieHHOE HacJIEJOBaHUE
MIPU3HAKOB

OK 01 Tema No2.9.

(BBINIOJIHEHUE
T PepeHIPOBAHHOTO 3a4eTa)

3aJIaHUN
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OK 02

I'eneruka momna

OK 01 Tema Ne2.10.

OK 02 I'enernka yenoBeka

OK 01 Tema Ne2.11.

OK 02 3aKOHOMEPHOCTH U3MEHUNBOCTH

OK 04

OK 01 Tema Ne2.12.

OK 02 Cenekiusi OpraHu3MOB
Pa3nen 3. Teopusi 3Bo/IouNHK

OK 02 Tema 3.1.

OK 04 Hcropus 3BOJIFOLIMOHHOTO
YUEHHUS

OK 02 Tema 3.2.
MukposBomntonus

OK 02 Tema 3.3.
Makpo3Botonus

OK 02 Tewma 3.4.

OK 04 Bo3HukHOBEHME W pa3BHTHE
JKU3HU Ha 3eMiie

OK 02 Tema 3.5.

OK 04 [IpoucxoxaeHue yeaoBeka —
aHTPOIIOTeHe3
Pasnen 4. dxosorus

OK 01 Tema 4.1.

OK 07 Oxoyiorudeckue  (pakTopel U
Cpe.bl KU3HU.

OK 01 Tema 4.2.

OK 02 [Tonynsiuus, COOO0IIIECTBA,

OK 07 3KOCUCTEMBI

OK 01 Tema 4.3.

OK 02 buocdepa - rio0anbpHas

OK 07 3KOJIOTUYECKAs CUCTEMA

OK 01 Tema 4.4.

OK 02 Bnusiaue AHTPOTIOTEHHBIX

OK 04 (akTopoB Ha buochepy

OK 07

OK 02 Tema 4.5.

OK 04 Bnusiaue COLMAJIBHO-

OK 07 9KOJIOTUYECKUX (AaKTOPOB Ha
3/I0pOBBE YEIIOBEKA

OK 01 JuddepeHurpoBaHHbIN 3a4eT

OK 02

OK 04

OK 07
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4.2 HpOMe)KyTO‘lHaH aTTrecranusd 1o JIMCuuInJanHe

OCBOCHHUSA TUCHUIIIMHBI

KoMmiekT MaTepuaioB Jisd HpOMe)KyTO‘lHOﬁ aTTeCcTanuu 110 pe3yabTaTaM
OCBOCHHUSA NTUCHHUIIIMHBI

[IpomMexXyTOUHBIM KOHTPOJIb MO JAUCUMIUIMHE «bHONOrus» mNpoBOAUTCA B BUIE
MUCHbMEHHOM UTOTOBOW KOHTPOJIbHOW paboTel. KoHTposbHAs paboTa BKIIOUAET B ceOst ABa THIIA
3aJlaHUI: TECTOBbIE BONPOCHI, HAIPABJIECHUE HA MPOBEPKY YCBOEHHUS TEOPETUUECKOIO MaTepHalla,
W 3371a4M U 33J1aHUs1, HAllpaBJICHHbIE Ha IPOBEPKY C(hOPMHUPOBAHHOCTH MPAKTHUECKIX YMEHHIA.

Yactp 1 comepxxkur 15 3amganuii ¢ BHIOOPOM OJIHOTO BEPHOro OTBETa W3 yeTbipex u 10
3aJlaHuil ¢ BBIOOPOM HECKOJIbKMX BEPHBIX OTBETOB, HA COOTBETCTBUS OMOJIOIMUECKUX OOBEKTOB,
MPOLECCOB U SIBJICHUI.

Yacte 2 comepkuT 4 3agauyd M3 pa3HbIX TEM JUCHUIUIMHBI U | MpakTHKO-
OpUEHTHUPOBAaHHOE  3aJaHue, (QOPMUPYEMOW B  COOTBETCTBUM C  METOJAWYECKUMU
PEKOMEHIALUSAMU.

B 3ananusix 1-15 BeiOepuTe 0AMH MPaBUIIbHBIN OTBET:

1. XUMNYECKVYIO OCHOBY XPOMOCOMbI COCTABJIAET MOJIEKVYJIA

1) ne30xkcupuOOHYKIEMHOBON KHUCIOTHI

2) puOOHYKIEMHOBOM KHCIIOTHI

3) nunuaa

4) nonucaxapuaa

2. YVIJAJIEHUE JUMEPOB THUMHWHA B MOJIEKVJIE JJHK ITPOUCXOIUT B
IMTPOLECCE

1) TpancBepcun

2) pemapanuu

3) peruKanuu

4) Tpanchopmaruu

3. 1151 OBPA3OBAHMSA JIMITMTHOT'O BUCJIOS BAXKHBI B3AUMOIENCTBUSA
MEXY MOJIEKYJIAMU JIMTINIOB:

1) BOJIOpOJHBIE U HOHHBIE

2) NOHHBIE M KOBAJICHTHBIE

3) KOBaJICHTHBIE U TUIPOPOOHBIE

4) Tonapko THAPOGOOHBIE

4. YVIJAJIEHUE JUMEPOB THUMHWHA B MOJIEKVIJIE JJHK ITPOUCXOIUT B
I[TPOLIECCE

1) penaparuu

2) Tpanchopmanuu

3) TpaHcBepcUHn

4) perutuKanuu

5. IJ151 KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3

1) aMMHOKHCIIOT

2) HYKJIEOTUIOB

3) rmKoreHa

4) hochonununon

6. B I[TPO®A3E MUTO3A JIMHA XPOMOCOMbBI YMEHBIIAETCA 3A CHET

1) TpaHCKpUTIIUU

2) peaymiuKainuu

3) neHatypauuu

4) cnupanuzanuu

7. BIIATOJJAPS KOHBIOI' AT 1 KPOCCHUHI'OBEPY ITPOUCXOAUT

1) yBenu4eHue yrciaa XpoOMOCOM BIBOE

2) oOMeH reHeTH4ecKoil nH(popManmenn MeK1y TOMOJIOTHYHBIMH XPOMOCOMaMHU
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3) yMEHBIIIEHUE YHUCIIa XPOMOCOM BIIBOE

4) yBeJIIMYEHHE YUCIIA FAaMET

8. TNOJIMIENTUAHBIE LEIIM CHHTE3UPYIOTCA HA PHUBOCOMAX,
HAXOJAINXCA:

1) B tuTO30J1€ M MOAU(PHUITUPYIOTCS TAKKE B IIUTO30JIC

2) B IMTO30JI€, 3aTEM MOAUPUIUPYIOTCS B anmnapate [ oibmpku

3) Ha MeMmOpaHe DSHJOIUIA3MATUYECKOTO PETUKYIyMa, 3aTeM MOIUQPUIMPYIOTCS B
arnmapare ['onbmku

4) B 11uTO301J1€, 3aT€M MOIU(MUIUPYIOTCS B JTIOMEHE JIN30COMBI

9. UHTPOHBI BCTPEYAIOTCSA B TEHAX

1) TonBpKO dyKapuoT apxebakTepuit

2) 5yKapuoT U dy0aKTepHii

3) sybakTepuii u apxebakTepuit

4) apxeOaKkTepuii U DYKapuoT

10. BCE PEAKIMWW CHUHTE3A OPIAHMYECKHUX BEIIECTB B KIIETKE
[MPOUCXOAT

1) o6pazoBanueM Mosekyn ATD

2) ¢ 0cBOOOKICHUEM SHEPTUU

3) pacrierieHueM BEIIECTB

4) UCTIOSIb30BaHUEM SHEPTHU

11. I3 OJTHOM MOJIEKYJIbI HYKJIEMHOBOW KHUCJIOThI B COEJUHEHUHN C
BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpomocoma

3) ren

4) xnoporutact

12. JOYEPHUE XPOMATUJBI CTAHOBATCA CAMOCTOSATEJIbBHBIMU
XPOMOCOMAMMU IIOCJIE

1) cnapuBaHMsI TOMOJIOTMYHBIX XPOMAaTH/

2) oOMeHa yJyaCTKaMU MEX1y FTOMOJIOTHYHBIMU XPOMOCOMAMHU

3) pa3neneHus: COeIUHSIONICH X LIEHTPOMEPHI

4) BBICTpaWBaHUS XPOMOCOM B KBATOPUAIBHOM IIIOCKOCTH KIIETKU

13. TEHETUYECKHH KOJI — 2TO:

1) Habop KJIIETOYHBIX TCHOB

2) HyKJICOTHIHAS [TOCJIE0BATEILHOCTD T'eHa

3) reHeTUyecKas IKCIpeccus

4) cucrema 3amuCH reHEeTHYeCKON HHpOopMaIuu

14. B KAKUX H3 IIEPEUMCIIEHHBIX OPI'AHEJIJI CAMAS BBICOKAS
KOHIIEHTPALIMA Ca?

1) snpe

2) MUTOXOHAPHUSAX

3) nuroriazMe

4) anmapare ['onbmxu

15. KAKHWE W3 TMEPEUYUCJIEHHBIX HWXE CTPYKTYP KIJIETKM HE UMEKOT
MEMBPAHBI

1) mu30coMbI

2) XJIOpOTIIACThI

3) SApBILIKU

4) annapar ['onpmxu

ITAJOHLI OTBETOB
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Ne
3aJaHUA 0 1 2 3 4 5

OTBECT

B 3amanmsx 16-25 BbIOepuTE HECKOJBKO TPABHIBHBIX OTBETOB WIIM YCTAaHOBHTE
COOTBETCTBUE WU IIOCIEN0BATEIBHOCTD!

16. BOCCTAHOBUTE B NCTOPUYECKOM IUJIAHE TTOCJIEAOBATEJIBHOCTD
STAIIOB BO3JIEMCTBUS YEJIOBEKA HA BUOCDEPY:

1) ycuneHue BIHUSHUS HAa IPUPOJTY C KOPEHHBIM IPeoOpa30BaHUEM YACTH SKOCUCTEM;

2) U3MEHEHHE HKOCHCTEM uepe3 NacTbOy CKOTa, YCKOpEHHE pOcCTa TpaB IyTeM HX
BBDKUTAHUSA U T. IL.;

3) rnobanbHOE W3MEHEHHE BCEX HKOJOTUYECKUX KOMIIOHEHTOB B II€JIOM B CBSI3H C
HEOrpaHUYEHHOM MHTEHCUpUKAIMEel X0341CTBa;

4) CBepXWHTEHCHUBHASI 0X0Ta 0€3 Pe3KOro M3MEHEHHS SKOCHCTEM B MEPHO CTAHOBIICHUS
9YeJI0BEUECTBA;

5) BoznelicTBHE JIIO/IeH Ha Onochepy JUIIh KaK OOBIYHBIX OMOJIOTHYECKUX BHJIOB.

17. BBIBEPUTE TIIPOLIECCHI, TTIPOTEKAIOIIUE B TIIPO®A3E IIEPBOI'O
JIEJIEHHS MEMO3A

1) oOMeH yyacTKaMu XpOMOCOM

2) Habop xpomocom u urcio moJiekyn JJHK B kierke — 4n4c

3) neneHue EHTPOMEP XPOMOCOM

4) dopMupoBaHUE BEepETCHA JCICHHS

5) BeICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKH
18. KAKHUE TTIPOLIECCHI ITPOUCXOJAT B KJIETKE B IIEPMO/] MUHTEP®A3bI?

1) cimpanuzanusi XpoMocoM

2) penyrukanus mosiekya JIHK

3) pacTBOpeHHE sIICPHOI 000IOUKH

4) cuHTE3 OCIIKOB B ITUTOILIA3ME

5) cunte3 nPHK B siiape

19. MAIJIBIE KPYI'OBOPOTHI VIJIEPOOIA B  BUOCO®EPE MOI'YT
OCYIIECTBJIATBHCA CIEAYIOIUM ITYTEM:

1) yriekucnselii ra3 BeiAenseTcs B atMocepy B mpolecce POTOCHHTE3a B IHEBHOE BpeMs,
a B HOYHOE BPEMSI €r0 YacTh MOTJIOIIAETCS PACTEHUSIMU U3 CPEIbL;

2) yriaekuciblil ra3 moriomaercs u3 atMochepsl B mporecce (OTOCHHTE3a B THEBHOE
BpeMsi, a B HOYHOE BPEMsI €r0 YacTh BBIICTSETCS PAaCTCHUSIMU B CPELY;

3) yriuekuciblid Ta3 atMocdepsl OTJIoaeTcs B npoiecce GOTOCHHTE3a ¢ 00pa30BaHUEM
OpraHMYECKUX BEIIECTB, a C THUOENbI0 PACTEHUI U >KUBOTHBIX MPOUCXOJUT OKHCIICHHE
OpPraHMYECKUX BEIIECTB C BBIICTICHUEM YTIIEKHCIIOTO Ta3a;

4) yriekucnslii ra3 atMocdepsl MoToaeTcs B mpolecce (POTOCHHTE3a, a TIPU IbIXaHUU
BhIZIETIsIETCS B aTMOchepy;

5) yriekucinslii ra3 atMocdepsl moriomaercst B mpoiecce GOTOCHHTE3a, a PH CHOKUTAHUU
OpraHMYECKUX BEIIECTB BhIAETSAETCS B aTMOC(hepy.

20. YKAXUTE TTOCJIIEAOBATEJIBHOCTDH ®A3 OIIVIOJOTBOPEHU .

1) cnusHMe raMeT, WK CUHTaMUAM

2) TUCTaHTHOE B3aMMO/ICUCTBUE U CONMKEHNE TaMeT

3) KOHTaKTHOE B3aMMO/ICHCTBIE TaMeT U aKTUBAIIUS SULIEKIETKH

21. YCTAHOBMUTE ITIOCJIEJIOBATEJIBHOCTb CTAIVN UHIVWBUIY AJIbHOT'O
PA3BUTHSA YEJIOBEKA, HAUMHAS OT 3UT'OTHI.

32



1) bopmupoBanme YeThIpEXKaMEepPHOTO Cep/lia

2) oOpa3oBanue 0J1aCTOMEPOB

3) bopMupoBaHHE HEPBHOW CUCTEMBI

4) hbopmupoBaHue Me30epMbI

5) oOpa3oBaHue IBYXCIOWHOTO 3apOIbIIia

22. BBIBEPUTE TPU ®VHKIUU [TJIASMATUYECKOM MEMBPAHBI

1) obGecrieurBaeT MOCTYIUIEHUE B KJIIETKY HOHOB M MEJIKHX MOJIEKYIT

2) obecrieunBaeT NepEABIKEHIE BEIIECTB B KIETKE

3) oTrpaHUYUBAET LUTOILIA3MY OT OKPYKAOILEN CpeJIbl

4) yyacTBYeT B IOTJIOIIEHUH BEIIECTB KJIETKOMN

5) mpuaeT KIeTKe )KECTKy Gpopmy

6) cmyxut Matputier s cuaTe3a uPHK

23. BBIBEPUTE JBA IIPU3HAKA HE [NOAXOAAUIMWE JJIA OIIMCAHUA
TPAHCKPUIIUUN Y DYKAPUOT

1) o6pazoBaHre MOJUHYKICOTHIHON LTI

2) COeTUHSIOTCS HYKJICOTHUIBI, COAEpIKaIIUe Je30KCUPHO03y

3) marpuret cayxut Mosekyna JJHK

4) NpoUCXOUT B siApe

5) ynBoenue monekynbl JJHK

24. YCTAHOBUTE I[MOCJIEAOBATEJIBHOCTD [MPOLIECCOB
SMBPUOHAJIBHOI'O PA3BUTH A ITO3BOHOYHBIX )KUBOTHbBIX:

1) 3aknaska 3a9aTOYHBIX OPTaHOB 3aPO/IbIIIa

2) HaIpaBJICHHbIE NTepeMeIleHUs KIETOK U uxX auddepeHnnpoBKa

3) pa3BUTHE HEPBHOW IJIACTUHKH

4) cnusiHUE SMIEKJIETKU U CIIEpMaTo3011a U 00pa30BaHUE 3UTOThI

5) bopmupoBaHre MHOTOKJIETOYHOTO OJHOCIOMHOTO 3apO/IbIIa

25. VIOPAJOYUTE HCKOITAEMBIE ®OPMbI YEJIOBEKA I10 BPEMEHU
CYIIECTBOBAHMS, HAUMHASI C CAMOM JIPEBHEN ®OPMBI:

1) UenoBek ymembIii

2) KpomaHbOHIIBI

3) HeannepTanbIisl

4) YenoBek mpsIMOXOISIIHMA

5) ABcrpanonurek

ITaJI0HbI OTBETOB

Ne 1 2 2 2
6 7 1s |9 o 1 2 |3 |4 5
3aJaHusA
0 5, 2 4 5
mer 4213 |4 |45 |45 |31 |5431 |34 |5 |5231] 1432

B 3aganusix 26-30 pemure 3agauu:

3aganme 26. 3agaua Ne 1. Ompenenute, Kakash OKpacka IL[BETKOB OyleT y pacTeHUi
ropoxa, MOJY4YE€HHBIX OT CaMOOINBUIEHUS] TOMO3UIOTHBIX POJUTENBCKUX (POPM C KPACHBIMU U C
OeJbIMU IIBETKaMU, a TAKXKe OT UX CKPELIUBaHUs MeXIy co60ii.0

Pemenne. O6e poaurenbckue (OpMbl TOMO3ZUIOTHBI, MMO3TOMY 3aIMUCh CKpEIIMBaHUN
OyzeT crneayroei:

— ot camoomnuieHus: 1) P: AA X AA; 2) P: aa X aa;

— OT IIEpPEKPECTHOro onblIeHUs: P: AA X aa.

I'omo3urotHeie (OpMBbl JAIOT €IMHCTBEHHBIH THIl TaMeT, U MOITOMY HpPU HX CIUSHUH
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OyzeT moyydeH eIMHCTBeHHBIN Tri MoToMKOB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBert. 1. KpacHOIBETKOBBIC TOMO3UTOTHBIC PACTCHUS JAIOT TOJILKO (OPMBI C KPACHBIMHU
1BeTKaMH. 2. Bce MOTOMKH pacTeHHi ¢ OSJIBIMU IIBETKAMU OyIyT OEIOIBETKOBBIME (OHHU BCETIa
roMo3urotHel). 3. Bce pacTeHus OT CKpelIMBaHUs KpPACHOLBETKOBBIX T'OMO3UTOTHBIX C
OETOIBETKOBBIMU OYIYT KPAaCHOIIBETKOBHIMH (JIOMUHAHTHBIH (PEHOTHIN), HO T€TEPO3UTOTHBIMU
10 TEHOTHITY.

3aganue 27. 3agaua Ne 2. Ha pebenka c [ rpynmnoii KpoBu B pojjioMe NMPETEHIYIOT JBE
POUTENbCKUE MAPBL:

— 1 mapa: matsb ¢ I, oten ¢ IV rpynnoii kposu;

— 2 nmapa: matb co II, oten ¢ III rpynmnoii kposu.

Kakoii mape npuHaanexut peOeHok?

Pemenne. Pebenok c¢ I rp. xpoBu mo rerotunmy — [°I°. Takoe coueranue amnenei
BO3MOXHO TOJIBKO B Cllyyae, €ClM raMeTbl W OTIa, U Marepu OynyT cojepkarh ajenu [°.
CnenoBarenbHO, 3Ta KOMOMHAIMS T€HOB MOIJIa OCYLIECTBUTHCS TOJIBKO IPU 3a4aTUU peOCHKA B
cllydae BTOPOM Iaphbl, KOTr/1a MaTh M OTEI] FeTepO3UTrOThl. 3alHIlIeM CXeMY CKpELUBAHUS:

P:TAT° @xIBI° &; G?Q: 0,51 A + 0,51°;, GA: 0,51 B + 0,51° => F1: 0,25 I°I°.

OueBHIHO, UTO MepBas CyMpyKecKas 1mapa IpeTeHA0BaTh Ha 3TOro peOeHKa He MOXKET, T.
K. y Hee MoryT 0bITh feTH ToJibko co II u Il rpynmnamu kposu:

P:I°I° @ x T ATBJ; Fl1: 50% IA 1° u 50%IB I° (y nereii IT u 111 rp. KpoBH COOTB.).

OT1Bet. PeGeHOK MPUHAIICKUT BTOPOM TTape CYIpyroB.

3ananue 28. 3agaua Ne 3. Onpenenure cpeHUN pazMep JIMCTOYKOB y OEJIOTO KIieBepa,
MOJIYYCHHOTO OT CKpEUIMBaHUA TE€TOPO3UTOTHBIX pacTeHUH ¢ JucTtoukamMu 10 m 7 MM
COOTBETCTBEHHO.

Pemenue. OmnpenensieM TeHOTHUIBI U 3aIIChIBAEM CKPEIIUBAHUE:

P: V ba v x V by v; onpenensiem rametsr: G2: 0,5V ba + 0,5v; GJ: 0,5V by + 0,5v;
noxydaem notomkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonydeHo 4 Tumna (eHOTUIIOB M TEHOTHUIIOB B PAaBHBIX COOTHOIIEHHUSX. 3 HUX
JUIS TIepBOro OyJEeT XapakTepHa CBEPXJOMHUHAHTHOCTH (CPeIHUHN pa3Mep JUCTOUYKOB 18 MM).

3ananue 29. 3agaua Ne 4. IlpoaHanu3upyiiTe Xapakrtep NepeJayd pPELEeCCUBHOTO,
YaCTUYHO CLEIUICHHOTO C M0JIOM, HaCJIeACTBEHHOTO 3a00JIeBaHUsl OT MAaTEPU K MOTOMKAM.

Pemenne. P:9X aX a dX AY A 6onpna F1: 92X AX a d XaY AF2:9X AX a; X aX
a;3 XAY A ; 34X aY A 6oibHa

OTtBert. bone3nn nepeaacTcsa OT MaTCpu 4€pe3 ,I[eTeﬁ U MPOABJIACTCA TOJIBKO Y BHYYCK.

3aganue 30. U3 snemeHTOB cooOmiecTBa (MOJNEBKa, 3€PHO 37aKOB, (HUIMH, XOPEK)
COCTaBbTE NUILNEBYIO IICTh U Ha OCHOBAHUU TPABWJIA SKOJIOTUYCCKON MUPAMHUIBI ONPEACTUTE,
CKOJIbKO HY)KHO 3€pHa, YTOOBI B JIECY BBIPOC OJMH (PHIMH Maccou 2,5 KT.

OTger:
3epHO 3IaKOB MBEIIB-TI0JIEBKA Xopek OunuH
2500 kr 250 xr 25 kr 2,5 xr

B urorosoit paboTe npencTaBieHbl 3aJaHNs, OTHOCSIUECS K TPEM YPOBHSIM CIIOKHOCTH:
“HU3KUK”, “cpemHui”, “BbICOKMN”. B 3aBUCHMMOCTM OT THINAa W TPYAHOCTHU 3aJaHUS €ro
BBITIOJTHEHHE OIICHUBACTCS PA3HBIM YHCIOM OanjioB. BhIomHEHNE KaX0T0 3aaHus “‘HU3KOTO”
YPOBHSI CIIO)KHOCTH OIleHHMBaeTcs 1 OamioM. 3a BBINOJHEHHE 3aJaHUi “‘CpeHero” ypoBHS
CJI0’)KHOCTHU B 3aBUCHMOCTH OT TOJHOTHI M MPABUIBHOCTH OTBETA MPUCBAUBAETCS J10 2 OaJIIOB.

K 3amanuio “BpICOKOro” ypOBHS CIOKHOCTH OTHOCHUTCS PELIEHHUE CUTYallMOHHBIX 3ajad.
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3a BBINOJHEHHE 3aJaHUNM “BBICOKOTO” YpOBHS B 3aBHCHUMOCTH OT IIOJIHOTBI M MPaBUIBHOCTU
OTBETa MPUCBAUBAETCS JI0 3-X OAIJIOB.

3anaHus “HU3KOro” U “‘CpeiHEro” ypoBHEH CIIOKHOCTH NPOBEPSIOTCS aBTOMATHYECKH.
OTBeThl Ha 3a7jaHKsl “BBICOKOTO”” YPOBHS IIPOBEPSIIOTCS B PyUHOM PEKUME.

Pacrnipenenenue 3aianuii o ypOBHSM CJIOKHOCTH MPECTABICHO B CIEAYIOIICH Ta0uIIe:

Yposen b IIpouent Tun Bonpocos
b  CJOHOCTH | aJL1 HOE COJep:KaHue
3aJaHuA 3aJaHui
Huzknii 1 50% - 3amaHusi C  BBIOOPOM  OJHOTO

MMpaBUJIBHOI'O0 OTBETA

Cpennu 2 33% - MHO’»XECTBEHHBIN BBIOOD;
i - BOIIPOCHl Ha YIOPSIOYMBAHUE WU
YCTaHOBJICHUE IIPaBUIIBHOM
MOCJIEZIOBATEIBLHOCTH
Bricoku 3 17% - 3a7a4H, MpelycCMaTpUBAIOIIHE
71 Pa3BEPHYTHIN OTBET

Kpurepuu orieHrBaHus1 UTOrOBOM MUCbMEHHOM pabOThI:

Ounenka IIpoueHT BHINOJIHEHUSA
“oTnnuHO” 85-100%

“xoporo” 70-84%
“yIIOBIETBOPUTEIHHO” 50-69%
“HeyIOBJIETBOPUTEIIBHO™ MeHnee 49%
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5. JIucT BHEeCeHUs N3MEHEeHU

B pabouyro mporpammy mo mucruruinae «OVY].13 «buonorus» mo CrnenualbHOCTH
«09.02.07- NndopmarioHHbIe CUCTEMBI U IPOTPAMMHUPOBAHUE» YTBEPKACHHYIO Ha 3aceIaHUuU
Kadeaps! mpoUIBHOM JOBY30BCKON MOATOTOBKHU 22 stHBaps 2024 rona, mpoTtoko N4,

Howmep Tekcr n3meHeHus [TpoTokou 3acemanus Kadenpol
M3MEHEHUs Ne ‘ Jara
1.
2.
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