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1. OBIIASI XAPAKTEPUCTUKA PABOYEI NPOTPAMMBI YYEBHOI
JTUCHMUIIJIAHBI OV /. 13 BUOJIOT U

1.1. MecTo (MCHUILIMHBI B CTPYKTYpe o0pa3oBaTebHoil nporpammbl CITIO

Ob6meoOpa3oBarenbHas gucuuiuinHa  «buonorusi»  siBngeTcss  00s13aTeNbHOM
4acThi0 00111€00pa30BaTEIHLHOTO 1MKIIA 00pa30BaTEIbHOI MPOTrpaMMBbl B COOTBETCTBUH C
®I'OC CIIO no mnpodeccun 08.01.28 Mactep OTAENOYHBIX CTPOUTENBHBIX U
JEKOPATUBHBIX PadoT.

1.2. lenu u njiaHUpyeMble Pe3yJbTAThbl 0CBOEHUS JUCHUIIHHBI:

1.2.1. Heau U 3a1a4u M CHMUIJINHBI:

Copepxanue mnporpamMmbl  00mIe00pa3oBaTENbHON AUCHUILTUHBL  «buomorus»
HAIPABJICHO Ha JOCTIKECHUE PE3YJIbTATOB €€ U3YUCHHUS B COOTBETCTBHH C TPEOOBAaHUSIMU
OI'OC COO c yuerom mpodeccuonanbHoit HampasieHHocTH DI'OC CIIO. Iensb
U3YYCHHs TUCUUILTUHBI «buonorus» Ha 6a30BOM ypOBHE — OBJaJICHHE OOYYaIOIUMUCS
3HAHHUSIMHU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHTa
U TMpUOOpEeTeHHEe YMEHHM WCIOJb30BaTh A3TH 3HAHUA I TPAMOTHBIX JEUCTBUMA B
OTHOIICHUH 0OBEKTOB KUBOW MIPUPOJIBI M PEIICHUS Pa3IMYHBIX JKU3HEHHBIX TPOOIIEM.

JlocTkeHUe TeNM W3y4YeHUs AUCHUIUIMHBI «buomorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTCs pelIeHUEM CIETYIONINX 3a/1a4:

o OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBI 3HAHHHA O OMOJOTUYCCKUX TEOPHUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpPaBUIaX, CIYKAIUX OCHOBOM s
dbopMupoBaHUS ~ TPEJACTAaBIEHUH O  €CTECTBEHHO-HAay4HOW  KapTUHE  MHpa,
0 METOJIaX HAyYHOTO ITO3HAHUS, CTPOCHHH, MHOTOOOpPa3HMH W OCOOCHHOCTSX JKHBBIX
CHUCTEM pa3HOTO0 YpPOBHS OPraHU3allMH, BBIJAIOMINXCA OTKPBITUSAX M COBPEMEHHBIX
UCCJICIOBAaHUSX B OMOJIOTHH;

o dbopMupoBaHHEe Yy OOYYarONIMXCsS ITO3HABATEIBHBIX, WHTE/UICKTYaJbHBIX
U TBOPUYECKHUX CIOCOOHOCTEW B TPOIECCe aHaIM3a JaHHBIX O IYTAX pPa3BUTHUS
B OMOJIOTMM HAYYHBIX B3TJISAIOB, UICH U TIOJIXOJIOB K M3YUCHHUIO KUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3alINU;

o CTaHOBIIEHWE Yy oOydJarommxcsi oOmeld KyJabTyphl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUW OOBSCHATH U OIICHHBATH SIBJICHHUS OKPYKAIOIIEr0 MUpa
YKUBOU MPUPOJIEI HA OCHOBAHWH 3HAHUU U OTBITA, TIOJYUYEHHBIX TPU U3y4YE€HUN OMOJIOTHH;

J dbopMupoBaHHEe y OOYYaIONUXCS YMEHUH WLIIOCTPUPOBATh 3HAYCHHE
OMONOTUYECKMX 3HAHUW B TPAKTHYECKOW JIEATETLHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHI;

J BOCIIUTAHKE YOCIKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHSI YEIIOBEKOM YKHUBOH

MPUPOABI, HEOOXOIUMOCTH OEpeXHOT0 OTHONIICHHWsI K HEW, COOJIIOJICHUS
ATHYECKHX HOPM TIPH MPOBEIACHUH OMOJIOTHUSCKUX UCCIICIOBAHUM;

o OCO3HAHHME I[EHHOCTH OMOJOTUYECKUX 3HAHWHM JUISI TOBBINICHUS YPOBHS
HKOJIOTHYECKON KYIbTYPBI, 111 (DOPMHUPOBAHUS HAYIHOTO MUPOBO33PCHHSI;



o IPUMEHEHHE NMPUOOPETEHHBIX 3HAHUI M YMEHUI B MOBCEIHEBHOM >KU3HHU
JUISL OLIEHKH TIOCJIE/ICTBUI CBOEH NIESITENIbHOCTH MO OTHOIIECHUIO K OKpPYXAIoIle cpene,
COOCTBEHHOMY  37I0pOBBIO, OOOCHOBaHHME U COONIOZCHHUE Mep MPOPUIAKTUKU
3a00JIeBaHUH.

B pesynbpTare ocBOCHUS TUCIUTIMHBI O0YJAONTUHACS 0JKEeH 3HATh:

31. OCHOBHBIC TOJIOKEHHUSI OMOJOTHUYECKHX TEOpUU (KJIETOYHAs, IBOJIOIMOHHAS
teopust Y.JlapBuna); yuenne B.M.Bepnaackoro o Ouocdepe; CyIIHOCTh 3aKOHOB
I'. Menaens, 3aKOHOMEPHOCTEN U3MEHYUBOCTH;

32. crpoeHue OMOJOTMYECKUX OOBEKTOB: KJIETKHU, T'€HOB M XPOMOCOM; BUIA U
HKOCHUCTEM (CTPYKTYpa);

33. CymHOCTh OWOJOTHYECKHX IIPOIIECCOB: Pa3MHOKEHHUE, OIIOJ0TBOPEHHUE,
JIEHCTBHE HCKYCCTBEHHOTO u €CTECTBEHHOTO otbopa, dbopmupoBaHue
MPUCTIOCOOJIEHHOCTH, O0Opa30BaHWE BHJIOB, KPYrOoBOPOT BEIISCTB M MPEBPAIICHUS
DHEPTHUH B DKOCUCTEMax U omocdepe;

34. BKJIa] BBIAAIONIUXCS YUCHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

35. OMOIOTHYECKYIO TEPMHUHOJIOTHIO 1 CHMBOJIHKY.

B pesynbpTare ocBOCHUS TUCHUTLTAHBI O0YYaIOUUNACS 10JIKEH YMeTh:

Y1. 00bACHATH pOdb OuONIOrMM B (OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS;
BKJIaJT OMOJIOTHYECKUX TEeOopuil B (OPMHUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA; €AUHCTBO >KUBOW M HEKUBOU MPHUPOJIbI, POJACTBO >KUBBIX OPTraHU3MOB,;
OTPUIIATENIBHOE BJIMSHUE AJIKOTOJIsl, HUKOTHMHA, HAPKOTHMYECKUX BEIIECTB Ha Pa3BUTHE
3apoJIbIllIa YEJIOBEKA; BIIMSHUE MYTarecHOB Ha OPTaHW3M 4YeJIO0BEKa, JKOJIOTHYECKHUX
(GakTOpOB Ha OPraHU3MBbI; B3aUMOCBSI3M OPTaHU3MOB M OKPYXKAIOIIEH CpeJbl; MPUUNHBI
ABOJIIOIMHY, U3MEHSIEMOCTH BUJIOB, HAPYIICHUW Pa3BUTHSI OPraHU3MOB, HACJIEACTBEHHBIX
3a00€BaHNA, MYyTalluid, YCTOMYMBOCTH HM CMEHBI OSKOCHCTEM; HEOOXOIMMOCTH
COXpaHeHUsI MHOTO0Opa3usi BUJIOB;

¥Y2. pemath 3JIeMEHTapHBIC OMOJIOTHYECKHE 3aJlau; COCTABIISATH JJIEMCHTApHBIC
CXEMBbI CKpPEIIMBAHUSA U CXEMbI MEPEHOCa BEIIECTB M JHEPIHMH B IKOCHUCTEMax (Iemu
MUTaHUA);

¥ 3. onuckiBaTh 0cobeii BrIa o MOPHOIOTHUECKOMY KPUTEPHIO;

¥Y4. BbIABISATH MPUCITOCOOJECHUS OPraHU3MOB K Cpele OOWTaHWS, UCTOUYHHKU
MyTareHoB B OKpYyXarwlel cpene (KOCBEHHO), AaHTPOIOIE€HHbIE HW3MEHEHUS B
AKOCHCTEMAaX CBOEH MECTHOCTH;

¥5. cpaBHUBaTh OMOJIOTHYECKUE OOBEKTHI (Tea KUBOW U HEKUBOU MPHUPOIBI MO
XUMHUYECKOMY COCTaBY, 3apObIIINA YEJIOBEKA M APYrUX MIIEKOMUTAOIIUX, MPUPOIHBIE
PKOCHUCTEMBl M arpodKOCHUCTEMBl CBOEH MECTHOCTH), MPOIECCHl (€CTECTBEHHBIH U
HUCKYCCTBEHHBIN OTOOp, MOJOBOE U Oecrosoe pa3MHOXKEHHE) M JejaTh BHIBOABI Ha
OCHOBE CPaBHEHUS;

¥Y6. aHanu3upoBaTh M OIICHUBATH PA3JIUYHBIC TUIOTE3bl CYIIHOCTU JKHU3HU,
MIPOUCXOXKICHUS JKU3HU U YEJIOBEKA, TJI00AbHBIE SKOJOTHYECKUE TPOOJIEMBI U MTYTH UX
pelieHus1, MOCIEICTBUSL COOCTBEHHOM JAESTEILHOCTH B OKPYKAIOLIEH Cpejie;

¥Y7. u3ydaTh U3BMEHEHHUS B OKOCUCTEMAaX Ha OMOJIOTHUECKUX MOJICTISX;



¥8. mHaxomuth wuHOpPMAIMIO O OHONIOTHYECKHX OOBEKTaX B Pa3ITUYHBIX
UCTOYHHMKAX (Yy4eOHBIX TEKCTaX, CHPaBOYHUKAX, HAYyUHO-MOMYJISIPHBIX M3JAHUSX,
KOMIThIOTEPHBIX 0a3ax JMaHHBIX, pecypcax IHTepHeTa) U KpUTHYECKH €€ OIICHUBATD.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 00IIe00pPa30BaTeJIbHOIM
aUcHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mume xommnerenuuu (nanee — OK) u npodeccronanbHbie KOMIIETEHIUY (aliee —
[1K) ®I'OC CIIO B COOTHECEHHH C JIMYHOCTHBIMHU, METAPEAMETHBIMH U MPEIMETHBIMU
pe3yabTatamMu 00ydeHus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO mnpencraBieHbl B
Taduue:



Kox u HamMeHOBaHHe

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIMHBI

(popmupyembIx
KOMITeTEeHIIHiA Oo6urue JducuMmimHapHbie
OK 01. Bsibupars | JInuHOCTHBIE pe3ynbTaThl TOHKHBI OTpaXKaTh B 4acTH: TpylnoBoro | - CdopMupoBaHHOCT, 3HAaHUM O MecTe W pOJIM  OHMOJIOTHUH
CHOCOOBI peLIeHNs] | BOCIUTAHMS: B CHCTEME HayYHOTO 3HaHUs; GYHKIMOHAILHONH IPaMOTHOCTH YEIOBEKa
3a1a4 - TOTOBHOCTh K TpyLy, OCO3HAHHE LEHHOCTH MAacTepCTBa, | AJS PEIICHMS )KU3HEHHBIX IPOOIIEM.
npodeccuoHaNbHON TpyAOIO0HE; - CdopmupoBaHHOCT YMEHUS pacKpbIBaTh coJep>KaHue
ACATCIIbHOCTHU - TOTOBHOCTb K AaKTHBHOM JACATCIIbHOCTHU TEXHOJIOTHYECKOI OCHOBOIIOJJararIimux 6I/IOHOFI/I‘ICCKI/IX TCPMUHOB H TOHSITHIA: KH3Hb,
IPUMEHHUTEIIEHO U COLMAJIBHONW HANpaBIEHHOCTH, CHOCOOHOCTh HHULMHMPOBATH, | KIETKA, TKaHb, OpPraH, OPraHU3M, BHJ, IOMyJALUS, 3KOCHCTEMA,
K pa3IMYHBIM | TUIAHUPOBAaTH W CAMOCTOSATENBHO  BBIIONHATH  Takyro | OmoieHo3, Ouocdepa; meraboim3M (0OMEH BEmIeCcTB
KOHTEKCTaM JeSITeTbHOCTD; W TpeBpallcHuEe JHEPruH), roMeocta3 (caMoperyisims), OnocuHTE3
- HHTEpeC K pa3nuyHeiM  cdepaM  mpodeccHOHATbHOH | OenKa, CTPYKTypHas OpTaHW3alus >KUBBIX CHCTEM, JTUCKPETHOCTbD,
JeSITEbHOCTH. caMOperysLus, CaMOBOCIIPOHM3BEICHHE (penponyxuus),
MeTaHpe[IMCTHI)IC PE3YIbTATHI AOJIKHBI OTPAKaTh: HaCJICACTBCHHOCTD, U3MCHYHNBOCTD, OHEPro3aBUCUMOCTD, pocCT u
OBHaI[eHI/IC YHUBEpPCAJIbHBIMU y‘-IC6HLIMI/I IMO3HABATCIIbHBIMHA | PAa3BUTUC, YPOBHEBAA OpraHU3alUA.
JIEHCTBUSIMHU: - CdopmMupoBaHHOCTH YMEHUS pacKphIBaTh coJep:KaHue
a) 0a30BbIC JIOTUUECKUE JCHCTBHSL: OCHOBOIIOJIArafoMX OHOJIOTHYECKUX TEOPHH M THUIOTE3: KJIETOYHOH,
- CaMOCTOSATENbHO  (QOPMYIHpPOBATH W  AKTYIM3UPOBATh | XPOMOCOMHOM, MyTallHOHHOH, YBOIIOIIMOHHON, TPOUCXOKACHUS KH3HU

npo0JeMy, pacCMaTpPUBAaTh €€ BCECTOPOHHE;

- YCTAaHABJIWBATh CYIICCTBEHHBIA MPU3HAK WM OCHOBAaHUS JUIS
CpaBHEHUs, Kiaccu(UKauu U 0000IIEHUS;

- OTIPEACIISATH LIEJIN SSITEIbHOCTH, 33/1aBaTh ITAPaMETPhI

U KPUTEPUH UX JOCTHXKCHUS;

- BBISIBITATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS

B PaCCMaTPHUBAEMBIX SBJICHUSX;

- BHOCHUTh KOPPEKTUBBI B JICSATEIBHOCTh, OIICHUBATH COOTBETCTBHUE
pe3yibTaTOB  MEJsSIM,  OIICHWBATh  PUCKH  TOCNIEACTBUI
JEeSTETBHOCTH;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

- BJIQJICTh HABBIKAMHU YUeOHO-HCCIIEI0BATEIbCKOM

1 TIPOEKTHOM IEATETHHOCTH, HAaBBIKAMH pa3pereHust mpooiem;

- BBISIBIIATE IPUYHHHO-CIIECTBEHHBIE CBS3H

U aKTyaJU3UpOBAaTh 3a/1a4y, BBIIBUTATH THIIOTE3Y

ee peleHus, HaXOOWTh apryMEHTHI Ul JO0Ka3aTeIbCTBA CBOUX
YTBEPIKIECHHUH, 3a]]aBaTh ITAPAMETPhI M KPUTEPHH PEIIEHUS;

n 4CJIOBCKA.

-CpopMUpOBaHHOCTE ~ YMEHHS  PAacKpbIBaTb  OCHOBOIIOJIATAIOLINE
Ouonornueckue 3akoHbl 1 3akoHOoMepHOcTH (I. Mennens, T. Moprana,
H.N. Basuiosa, 2. T'ekkens,

®. Mromnepa, K. Bapa), rpaHmmbl uX TPUMEHUMOCTH K JKHUBBIM
cucTeMam.

- IlpnoOpeTenue ormbiTa MPUMEHEHHUS OCHOBHBIX METOJIOB HAayYHOI'O
MO3HAHUSI, UCTIOJIb3YEMBbIX B OMOJIOTHH: HAOMIOACHUS

W OIUCAaHMs XUBBIX CHCTEM, MPOLECCOB M SABJICHUI;, OpraHM3allMd U
MPOBEJCHHUST OMOIOTHYECKOTO AKCIEPUMEHTa, BBIABIDKEHUS THIIOTES,
BBISIBIICHHSA  3aBUCUMOCTH  MEXIy HCCIEAYEMBIMH  BEJIMYMHAMU,
00BsICHEHUS MOJTyYEHHBIX pe3yJIbTaToB
U (QopMyIHpOBaHUS BHIBOJIOB C HCIOJNB30BAaHHEM HAYYHBIX TMOHSTHH,
TEOPUH U 3aKOHOB.

- C¢opMHpPOBaHHOCTb YMEHHS BBIACHSATH CYIIECTBEHHBIC TPH3HAKU
BHPYCOB, KIIETOK TIPOKapUOT H OYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpPraHWU3MOB, BHJIOB, OMOT€OIIEHO30B M JKOCHCTEM;
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- aHAIM3WPOBATh TOJYYCHHBIE B XOJC
pe3yibTaThl, KPUTHYECKH OIICHUBATh  HUX
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

pa3pabaThiBaTh IUIAH PEHICHHUS NPOOJEMBbI C YYSTOM aHaIHM3a
HUMCIOIIUXCS] MATEPUATTBHBIX U HEMATEPHATBHBIX PECYPCOB;

-- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAaKTUYECKYIO0 00JaCTH KU3HEICATEIILHOCTH;

- yMEThb UWHTETPUPOBATh 3HAHUS U3 Pa3HBIX MNPEIMETHBIX
obnacrei;

- BBIABUT'aTh HOBBIC UJCHU, npez[naraTL OpI/IFI/IHaJILHI)IC IIoaAXoabl 1
perenus

peuicHuda  3adavuu
OOCTOBEPHOCTD,

OCOOCHHOCTH TPOIIECCOB OOMEHA BEIICCTB M IMPEBPAIICHUS 3HECPTHU B
KJIeTKe, (POTOCHMHTE3a, IUTACTHYECKOTO W DHEPreTHIeCKOro oOMeHa,
XEMOCUHTE3a, MHUTO3a, Mei03a, OIUIOJOTBOPCHUS, pa3BUTUS H
Pa3MHOXKEHUS, WHIUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
00pbOBI 32 CyIIECTBOBAaHHE, ECTECTBEHHOTO 0TOOpa, BHI000pa30BaHUs,
MPHUCIIOCOOIEHHOCTH OPraHU3MOB K cpeAe OOWTaHWs, BIMSHUA
KOMITOHCHTOB IKOCHCTEM, AHTPOTOTCHHBIX M3MEHEHUI
B DKOCHCTEMaX CBOCH MECTHOCTH,

KpyTrOBOPOTA BEIIECTB U MPEeBpaIlleHne YHepTun B buocdepe.

- C(bOpMI/IpOBaHHOCTI) YMCHUA TPUMCHATH IMOJTYUYCHHBIC 3HAHUA JIA
00BsICHEHHsSI OMOJIOTMYECKUX MPOIECCOB W SIBICHWH, IJsI TPHHSATHS
MPAKTUYECKUX PELICHUH B IOBCEIHEBHOM XKU3HU

C mempl0 obecrieueHusi OE30MAaCHOCTH CBOETrO 3/I0POBBS M 370POBbBS
OKpY’KaIOIIMX JIOJIeH, COOMIOJCHUS 30pOBOTO 00pa3a >KU3HH, HOPM
TPaMOTHOTO TTOBEICHUS B OKPYKAOIIEH MTPUPOTHON Cpefie; MOHINMaHNe
HEOOXOJMMOCTH WCIOJIH30BAHUS JOCTIDKEHUH COBpEMEHHOW OMOIIOTHH
1 OMOTEXHOJIOTHIA /IJIsl PAlMOHAIBHOTO PUPOIOTIONIE30BAHUSI.
- CdopMUPOBaHHOCT, YMEHHS pEIIaTh OHOJIOTHMYCCKUE
COCTaBIISITh TEHOTUITUIECKNAE CXEMBI CKPEIINBAHUS

JJI4 Pa3HBIX TUIIOB HACJICAOBAHUA ITPU3HAKOB Y OpraHU3MOB, COCTABJIATh
CXEMbI MEPEHOCA BEUICCTB U SHEPIrUM B IKOCUCTEMAX (HeHI/I IIUTaHWuA,
MTHIIEBIC CETH).

- ChopMHpOBaHHOCTh YMEHHH KPUTHYECKU OIICHHBATH WH(OPMAIIHUIO
OMOJIOTMYECKOT0 COJICP)KAHUs, BKJIHOYAIOIIYIO TICEBIOHAYYHbBIC 3HAHMSI
W3 Pa3IUYHBIX HCTOYHUKOB (CpEACTBa MacCOBOW MH(OpMaINy, HAyYHO-
MOMYJIIPHBIE MAaTEpHalibl); WHTEPIIPETHPOBATH 3TUYECKHE AaCIEeKTHI
COBPEMEHHBIX HCCJICIOBAaHUI B OMOJIOTHHU, MEIUIIMHE, OMOTEXHOJIOTHHY;
paccMmarpuBaTh rJ100aIbHbBIC JKOJIOTMYECKUE POOJIEMBI
COBPEMEHHOCTH, (POpMHPOBATH TO OTHOIICHWIO K HUM COOCTBEHHYIO
MTO3UIIHIO.

- ChopMHUpPOBAaHHOCTh YMEHHUI CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIC H
YCTHBIE COOOIICHWS HAa OCHOBE OMOJOTMYECKOW WHGOpManuu U3
HECKOJIbKMX HCTOYHHUKOB, TPaMOTHO HCIIOJIb30BaTh TOHSATHIHHBIN
arnmnapar OMOJIOTUU

3aa4H,

OK 02. HUcnons3oBarh
COBpEMEHHbIE

CpcAcTBa ITOHMCKa,

JIMYHOCTHBIE PE3yAbTATHI JOJKHBI OTPaXKaTh B YaCTH: IIEHHOCTH
HAYYHOTO MO3HAHUS:
-c)OPMHUPOBAHHOCTh

MHUPOBO33pCHUA, COOTBCTCTBYIOLICTO

- CopMHUpPOBAaHHOCTh 3HAHUH O MECTE M POJIH OHOJIOTHH
B CHCTEME HAYYHOTO 3HAHWS; QYHKIMOHAILHONW TPAMOTHOCTH YEJIOBEKa
JUTsI pEIICHUS )KU3HEHHBIX MPOOJIeM.




aHanmm3a
" HUHTEPIpPETAIIN
uHQOpMaIH

U “HPOPMAIMOHHBIC
TEXHOJIOTHH Ut
BBITIOJTHECHHS 3amaq
poheCCUOHANTBHOMN
JeSITeIbHOCTH

COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOM
MPAKTHKH, OCHOBAHHOTO HA JHAJOre KyJIbTYp, COCOOCTBYIOIIETO
OCO3HaHUIO CBOETO MecTa
B MTOJIUKYJETYPHOM MUDE.

MeranpeaMeTHbIe pe3yabTaThl TOMKHBI OTPAXKATh:

OBnasieHNe yHUBEPCATBHBIMH Y4E€OHBIMH  IO3HABAaTEIHHBIMHU
NECUCTBUSIMU:

B) pabota c nHpOpPMaIHCH:

- BIIA/ICTh HaBBIKAMHU HOTyYEeHUS nHpopmanum
U3 HMCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH
TMIOMCK, aHajms, CHUCTEMaTH3AIUI0
U HHTEpIpeTanuio HHPOPMAIMU pa3MYHBIX BUIOB U (GopMm
IPE/ICTABICHHS;

- OIIGHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH HH(OpPMAIH,

€€ COOTBETCTBUEC NPABOBBIM U MOPAJIbBHO-O3TUYECKUM HOpMaM

- ChopMHPOBAaHHOCTb YMEHHUSI NMPUMEHSATH MONYyYEHHBIE 3HAHUS IS
O0OBSICHEHHSI OMOJIOTUYECKUX TPOIECCOB W SIBICHWH, JUIsI MPHHSATHS
MPaKTUYECKUX PELICHUI B TOBCEAHEBHON KU3HU

C wuenblo obecrieueHnss OE30MacHOCTH CBOETrO 3[0POBBS U 3II0POBbS
OKPYKAIOIUX JIOJIeH, COONIOAeHUsT 30pOBOrO o0pas3a JKHW3HH, HOPM
TPaMOTHOTO TIOBEJICHUS B OKPYKAOIIEH TPUPOTHON cpejie; TOHUMaHUEe
HEOOXOIUMOCTH HCIOJBb30BaHMs JOCTHKCHUH COBPEMEHHON OHMOJIOTHH
1 OMOTEXHOJIOTHIA /IJIS1 pAMOHANBHOTO PUPOIOTIONE30BAHUSI.

- ChopMupoBaHHOCTH YMEHHI CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE H
YCTHBIE COOOIIEHUS] Ha OCHOBE OHONOrHMYecKOW WHGpOpMaUUd U3
HCECKOJIbKUX HCTOYHHUKOB, TI'PaMOTHO HCIIOJb30BATh MOHSATHHHBIN
amnmapar OHoIIoTHH

OK 04. DddexTuBHO

JInaHOCTHEIE PE3YIbTAThl JOJDKHBI OTpaXXaTb B 4YaCTU: HEHHOCTHU

- IIpnoOpeTeHue oIbpITa NPUMEHEHHS OCHOBHBIX METOJOB HAay4HOI'O

BSaI/IMOZ[CI‘/'ICTBOBaTB " | HAYy4YHOI'O IIO3HaAHUA: OCO3HaHHC OCHHOCTH Hﬂy‘lHOfI MMO3HAaHUA, HUCIOJB3YyEMBIX B OHOJIOTHH: H&6IIIOZICHI/I$1 n OIIMCaHUsA
paGOTaTI) JACATCIBHOCTH, TOTOBHOCTbB OCYLICCTBJIATH IMPOCKTHYIO " | )XUBBIX CHUCTEM, IIPOLECCOB M HBHCHHﬁ; opranu3aliui MU IPOBCACHUSA
B KOJJIEKTUBE HCCIIEIOBATENBCKYIO JEATENFHOCTD NHANBHYaIbHO U B TPYIIIIE. OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIABIKCHHS THMIIOTE3, BBISIBICHUS
Y KOMaHJIe MertanpeaMeTHbIE pe3yIbTaThl JOKHBI OTPAXKATh: 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIWYMHAMH, OOBICHEHHS

OBHaI[eHI/Ie YHUBEpPCAJIbHBIMA KOMMYHUKAaTUBHBIMU I[GP'ICTBPIHMI/Il TMMOJIY4YCHHBIX PE3YyJIbTATOB

0) coBMeCTHAas IESTEIbHOCTB! u (opMyIMpOBaHUS BHIBOAOB C HCIOJB30BAHMEM HAYYHBIX MOHSITHUH,

- IOHUMATb U UCIIOJIB30BATh IPEUMYIIECTBA KOMAaHAHON TEOpUH 1 3aKOHOB

Y MHIMBUYJIbHOU paOOTHI;

- IPpUHUMATh LCIIN COBMECTHOM ACATCIIBHOCTHU, OPIraHU30BbIBAThL U

KOOpAVMHHUPOBATH AEHCTBUSA

II0 €€ JIOCTHXKCHMIO: COCTaBJATh IUIAH JEUCTBHMM, paclperneisTh

pOJIM C Y4YeTOM MHEHHWH YYacTHUKOB OOCYXJIaThb pe3yJbTaThl

COBMECTHOH pabOTHI
OK 07. | JlnunocTHBIE  pe3ynbTaThl  JOJDKHBI ~ OTpakaTb B 4acTu: | - [IpuoOpereHue ombITa NMPUMEHEHHS OCHOBHBIX METOJOB HAay4YHOI'O
CopeiicTBOBaThH 9KOJIOTHYECKOI0 BOCIIMTaHUA: - c(OPMHPOBAHHOCTH | TIO3HAHHMS, HCIIOJIB3yEMBIX B OHOJIOTHH: HAOIFOICHUS
COXpaHCHHIO 9KOJIOTHICCKOU KYyJIbTYpPbl, IIOHMMAHUC BJIHUAHUA COLMUAJIBHO- | U OIIMCAHUA KHBBIX CHUCTEM, IIPOLICCCOB H ﬂBHeHHﬁ; opraHu3anuu "
OKpY’KaroIlled cpenibl, | 3KOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE PUPOJHON NpoBeneHHsT OMOJIOTHYECKOr0 SKCIEPUMEHTa, BBIIBM)KEHHUS THUIIOTES,
pecypcocOepexeHnio, | U COLMAIbHOM Cpeibl, OCO3HAHHE TIJI00AIBbHOTO XapakTepa | BHIABICHUS 3aBUCHMOCTH  MEXAy HCCIEIyeMbIMH  BEIMYMHAMU,
IIPUMCHSATH 3HAaHHUA | DKOJIOTHUYCCKHUX HpOGHeM; 00BbSICHEHMS IMOJIYYCHHBIX PE3YyJIbTaTOB
00 M3MEHEHUH | - IUIAHUPOBAaHME M OCYILIECTBICHHE NCHCTBUII B OKpyXaowied | 1 (OpMyJIMpOBaHUS BBIBOJOB C HCIIONb30BAHMEM HAYUHBIX HOHSTHH,
KJIMMaTa, TPUHLMIBI | CpeJle  Ha OCHOBE 3HAaHMWA IeJedl  yCTOMYMBOTO pa3BUTHs | TEOPHUM U 3aKOHOB.




OepeKIMBOTO YeJIOBEYCCTBRA; - CdopMHpOBaHHOCTh YMEHHUS BBIICIATH CYIIECCTBEHHBIC NPU3HAKU
IPON3BO/ICTBA, - AKTHBHOE HENpHATHE  JACHCTBUH, TNPHHOCSIIMX  Bpel | BUPYCOB, KJIETOK TIPOKApPHOT M JYKapHOT, OJHOKJICTOYHBIX U
3 PeKTUBHO OKpYyJKaroleii cpeze; MHOT'OKJICTOYHBIX OpPraHM3MOB, BHJIOB, OMOTCOLICHO30B M IKOCHCTEM;
JICiCTBOBATh - YMEHHE MpPOTHO3UMPOBATH HEOJIArOMPHUSATHBIC AKOJIOTHUSCKHE | OCOOCHHOCTH IMPOILIECCOB OOMEHA BELISCTB M NPEBPAIICHUS YHEPIHU B
B Ype3BBIYANHBIX | ITOCIEICTBUS MPEANPUHIMAEMBIX ICHCTBHUM, IPEOTBpAIIaTh UX; | KJIETKe, (OTOCHMHTE3a, IIACTHYECKOTO M HHEPreTHYecKoro oOMeHa,
CHUTYaIHAX - pacmMpeHHe  OmblTa  JAEATEIBHOCTH  OKOJOTWYECKOH | XeMOCHHTE3a, MHTO03a, Melo03a, OIUIOJOTBOPEHUS, pPAa3BUTHA W
HaIpaBJICHHOCTH. Pa3MHOXEHUsI, MHAWBUIYAIbHOIO Pa3BUTHs OpraHu3Ma (OHTOTreHe3a),
MeranpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPaKaTh: 00pBOBI
OBnasieHre YHUBEPCATbHPIMI KOMMYHUKATUBHBIMU JICHCTBUSAMH: | 32  CYIIECTBOBAaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHUS,
0) cOBMECTHasI ACSATEILHOCTD: NPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K Cpele OOWTaHWs, BIHMSHHSA
- IIOHUMAThb n  HCIIOJIB30BaTh npeuMyuIcCTBa KOMaH[IHOﬁ KOMIIOHEHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX H3MEHEHUH
Y MHIUBHIYaJIbHON paboTHI; B 9KOCHCTEMax CBOEH MECTHOCTH,
- IPUHUMATh [IEJIM COBMECTHOM JIEATEILHOCTH, OPraHU30BBIBATE M | KPyrOBOPOTA BEIIECTB M IPEBPAIEHUE YHEPTUHU B Onocdepe.
KOOpAUHUPOBATH neiictBusi | - ChopMHPOBaHHOCTh YMEHHUS NPUMEHATH TMOJYYCHHBIC 3HAHHS IS
1O €€ JIOCTIKEHHUIO: COCTAaBIATH IUIAH NIEHCTBHH, paclpeneiiTh | OObSCHEHHsS OWOJOTMYECKHX IPOLECCOB W SIBICHUH, IS HPUHATHS
poJM C Y4eTOM MHEHHH YyYaCTHHKOB OOCYXIaTh PE3yJbTAThl | MPAKTHYECKUX penreHuit B TIOBCETHEBHOU KHU3HU
COBMECTHOH paboTHI C uenblo obecrieueHnss OE30MacHOCTH CBOETrO 3[0POBBS U 3II0POBbS
OKPY’KaIOIINX JIF0JeH, COONIOACHUS 3[0pOBOro 00pas3a >KU3HU, HOPM
IPaMOTHOTO TIOBEJICHUS B OKPY KAOIel MPUPOJHON cpelie; IIOHNMaHHe
HEO0OXOJUMOCTH UCIOJIb30BAHMS JOCTHXKEHUH COBpEMEHHOW OMOJIOTHU
1 OMOTEXHOJIOTHH JIJIsl PAIIMOHAIBHOTO PUPOJIOTIONIE30BAHNS
IIK 1.4. IIpakTHYECKUil OIBIT: - IlpuoOpereHue ombITa MPUMEHEHHs OCHOBHBIX METO/0B
PemonT BrinmonHeHne  MOATOTOBUTENBHBIX  pabOT, MOJATOTOBKA | HAYYHOTO MO3HAHUS, UCTIOIb3yEeMbIX B OMOJIOTUN: HAOTIOICHUS
ITYKaTYpKH, OCHOBAaHMM M IOBEPXHOCTEW IOJ PEMOHT, MPUTOTOBJIEHUE | U OMMCAHUS JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHHM; OpraHU3aluu
HaJIMBHOTO MTYKaTypHbIX W JI€KOPaTUBHBIX PAcTBOPOB M CMeCEH, | © TPOBEICHUS OWOJIOTHYECKOTO HKCIIEPUMEHTA, BBIJIBUKEHUS
nona, (acagHbIX BBITIOJIHEHUE PEMOHTA. TUIIOTE3, BBIBICHUS 3aBUCUMOCTH MEXIY HCCIENYEMbIMU
TEIUIOU30JISIMUOHHBIX | YMEHHS: BEJIMYMHAMH, 0OBSICHEHHS MOJTY4YECHHBIX pe3yJIbTaTOB
KOMIIO3ULIMOHHBIX ITonp30BaThCs YCTaHOBJICHHOM TEXHUYECKON | U (OpMYyITUPOBAHUS BHIBOJIOB C HCIIOJB30BAHHEM HAyYHBIX
CHUCTEM. JIOKYMEHTaLUEH. TOHSTUHI, TEOPUM U 3aKOHOB.
BEITIOTHATE MOATOTOBUTENBHBIE PaOOTHI, OCYmECTBIATH | - CHOPMUPOBAHHOCTh YMEHUS MPUMEHATH TMOJYYCHHBIC 3HAHUS

IIPOU3BOACTBO PEMOHTA INTYKAaTypHBIX U JEKOPAaTUBHBIX
MOKPBITUI, HAUBHBIX CTSDKEK IOJOB M CHCTEM (pacagHBIX
TEIJIOU30JILIUOHHBIX KOMIIO3ULMOHHBIX.

JlnarHocTUpoBaTh COCTOSSHUE M CTENEHb IOBPEXKICHUS
PEMOHTUPYEMOM ILITYKAaTypKd, B TOM YHCIE IIPU PEMOHTE
CTapUHHBIX  3/1aHWW, COOPY)KEHMM M  IaMITHUKOB

Ui OOBSICHEHHsI OMOJOTMYECKHX TMPOILIECCOB U SIBICHUH, IS
MIPUHATHS IPAKTUYECKUX PELICHUIN B TOBCEHEBHOM KU3HU

C L1eJbio obecreueHus: 0€30MacHOCTH CBOETO 370POBBS U 310pPOBbs
OKPYKAIOIIHUX JIFOJEH, COONIOZCHUSI 3I0pOBOrO0 00pasza >KHU3HH,
HOPM TPaMOTHOTO TIOBEJICHUSI B OKpPYKAIOIIEH PUPOTHON Cpele;
IIOHUMAHHUC HeO6XOHHMOCTI/I HUCITIOJIB30BAHUA ,Z[OCTI/I)KGHI/II\/’I
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APXUTEKTYPHI.
[IpumeHnaTsb ANMEKTPUDUIIIPOBAHHOE u py4HOE
000py/0BaHUE U UHCTPYMEHT.

[IpuMeHsATh cpeicTBa MHAWBUAYAJIBHOMN 3aILUTHI.

3HaHus:

TexHOI0rn4ecKo NoCiIea0BaTENLHOCTH BINOJIHEHUS
MOJIFOTOBKHU, TPOU3BOJICTBA pabOT U PEMOHTA IITYKATYPHBIX
U JIGKOPATUBHBIX TOKPHITUN, HAJUBHBIX CTSKEK TMOJOB U
cucteM (pacagHbIX TEMIOU30JIALUOHHBIX KOMITIO3UIIMOHHBIX.
Meronuka  IMAarHOCTUKH  COCTOSIHUSA — NOBPEXKIACHHOMU
MOBEPXHOCTH.

CrocoObl TOKPBITHS IITYKATYpKOW TOBEPXHOCTEH TIpH
PEMOHTE CTApUHHBIX 3/1aHUW, COOPYXEHUU U MaMSITHUKOB
ApXUTEKTYPHI.

Ha3nauenue u npaBuiia IpUMEHEHHUS UCTIOIb3YEMOTO
WHCTPYMEHTA U MPUCIIOCOOTICHUH.

[IpaBuna npyuMeHeHUs! CPEeICTB MHAUBUAYAIbHOM 3alTUTHI

COBPEMEHHOM OMOJIOTMM U OMOTEXHOJOTMM A PalMOHATIBHOIO
MIPUPOAOIOJIB30BaHUS.
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JIJUCHUTJIMHBI

2.1. O0beM y4yeOHOM JUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI Oobvem 6 uacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl THCHUIINHBI 72

B T.Y.

1. OcHOBHOE coep:KaHMe 70

BT. U..

TeopeTudeckoe o0ydeHue 54

B T.4. MPO(ECCHOHATILHO-OPUEHTUPOBAHHOE CO/ICPIKaHNE 12
IIPAaKTUYECKUE 3aHATUS 16

B T.4. IO ECCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEP)KaHNE -
IIpome:xxyTounasi arrectanusi B popme 1uppepeHIUPOBAHHOIO 3a4éTa 2
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2.2. TemaTn4eckuii MJ1aH U cogep:xanue yueoHou nucuumuiaasbl OY /. 13 buosiorus

dopmupyemMble
HaumenoBanue Copnepxxanue yuyeOHOro Mmareprasia (0CHOBHOe U NPo¢ecCHOHAILHO OPHEHTHPOBaHHOe), | O0bem KOMITETCHIHI
pa3aesioB U TeM JJadopaTopHbIe U MPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYIUN) 4acoB
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nea 1. buosorns kak Hayka. ZKuBble cucTeMbl H HX OPraHU3ALHSA 2
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
buonorus buonorus — Hayka o xuBoi npupoze. CBsi3u OHOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMHU H
B CUCTEME HayK. JIPYTUMU €CTECTBEHHBIMU HayKamu, (uiocodueil, peauruei, 3 TUKOW, ICTETUKOW U MPaBOM.
Oobmas Pons Ouonmormu B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTuHbl Mmupa. Cucrema
XapaKTepUCTHKA OMOJOTMYECKHX HayK.
KU3HU MeTtoapl MO3HAaHUS >KMBOW NpPUPOJbI (HAOJIOJIEHUE, SKCIIEPUMEHT, OMNMCAHHUE, H3MEpEHHE, OK.02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX).
JKusble cucteMbl (0MOCHCTEMBI) Kak MpeAMET n3ydeHus Ononoruu. OTINYUE )KUBBIX CUCTEM OT
Heopranndeckoi npupozpl. CBolcTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpOoBHU Opranuzanuy OMOCHCTEM: MOJIEKYJISIPHO-T€HETUUECKU, KIIETOUHBIM, OpraHu3MEeHHbIH,
MOMYJIAUOHHO-BU/IOBOM, SKOCUCTEMHBIH (OMO - Te0lIeHOTUYECKH i), OnochepHbIit
BxoaHo# KOHTPOJ/b 3HAHUI
Pa3znen 2 Xumuvecknii COCTaB M CTPOCHHE KJIETKH 9
Tema 2.1. Coneprxkanne y4eOHOro MaTepurana 1
XUMHUYECKUH COCTaB | XUMUYECKANH COCTaB KIIETKH. XHWMHUYECKHE DJIEMEHTBHI: MaKpOAJIEMEHTHI, MHUKPOIJIEMEHTHI.
kieTku. Bona Boga m muHepanbHble BemiecTBa. DYHKIMM BOJABI U MHMHEPAIBHBIX BEIIECTB B KIIETKE.
U MUHEpaJIbHBIE [Tonnepxanue ocMoTHYECKOTO OanaHca
BCIICCTBA [IpakTHueckoe 3aHsTHE 1
Ne 1 «buonoruueckass pojib MHHEPAJIbHBIX BEIIECTB B 00ECHEUYEHUM >KU3ZHEAEATEIbHOCTH
OpPraHU3MOB, MIPOSBIICHUS AMcOaTaHCa MUHEPATBLHBIX 3JIEMEHTOBY
Tema 2.2. Coneprxanne y4eOHOT0 MaTepuasa 4
buonoruuecku benku. CoctaB u crpoeHue OenkoB. AMHHOKHUCIOTHI — MOHOMepHI OenkoB. HezameHunmele u
BAKHBIE XMMUYECKUE | 3aMEHUMbBIC aAMUHOKUCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpPHl OEIKOBOM
COEIUHEHUS MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETHYHAs M UYETBEPTHYHAS CTPYKTypa). XUMHUECKHE OK.01, OK.02,
cBoiictBa OenkoB. buonormyeckue ¢yHkiuu OenkoB. DEpMEHTHI — OHOJOTUYECKHE OK.04
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karanu3atopel. Crpoenue ¢(epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Buramunsl. OTiinuust pepMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB.
VYrneBoabl: MoOHOcaxapunabl (IVII0OK03a, pub03a U Je30Kcupubo3a), Aucaxapuisl (caxaposa,
JAKTO3a) M TOJIMcaxapuabl (KpaxMmani, TIUKOTEH, IEeJUII0J03a). buomornyeckue QyHKIUH
yraeBoaoB. Jlunuael: Tpurnuuepuasl, hocoaunuabl, crepousisl. I'uapoduibHo-ruapododHbIe
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JHMIIHAI0B KaK
nctouyHukoB sHepruu. Hyxnennoswie kucnotel: JJHK u PHK. Hykneotuasl — MoHOMEpBI
HyKJIenHOBBIX KucioT. Ctpoenne u ¢ynkumn JIHK. Crtpoenme m ¢ynkmmu PHK. ATO:
CTpoeHHEe U QYHKIIUU

JIaGopaTopHbIe 3aHATHUS 2
Ne 1 «Onpenenenue Hamuuusi Kpaxmana B IPOJYKTaX NUTaAHUS
Tema 2.3. Coneprxkanne y4eOHOro Marepuania 4
CrpykTypHO- [{uTonorus — Hayka o kierke. Kinerounas Teopus — npuMep B3aUMOAECHCTBUS Uaed U (HaKTOB B
(GyHKIIMOHAIbHAs Hay4YHOM I103HAHUU. MeTO/1bl U3yYeHUs KIETKU.
opranusanus Kinetok | Kierka kak menoctHas kuBas cuctema. OOLIue NpU3HAKKM KIIETOK: 3aMKHYTas HapysKHas
MeMOpaHa, mosiekyinsl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oelnka.
Tunbl  kneTok: JykapuoTrhyeckas M npokapuoTtuyeckas. OCOOEHHOCTH  CTPOEHHSA
npokapuoTnyeckoil knerku. Kiierounas crenka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOM
KJIeTKH. OCHOBHBIE OTJMYHUS PACTUTENbHOM, )KMBOTHOM M IpuOHOM kieTku. IloBepxHOCTHBIE
CTPYKTYphl KJETOK— KIJIETOYHas CTE€HKa, TJIUKOKaIMKC, uX ¢yHkuuu. Ilinazmarnueckas
MeMOpaHa, ee CBOMCTBA U (PYyHKIIHH.
[uronnazma u ee opranouasl. OmHomeMOpaHHbie opraHowabl kietku: OIIIC, ammapart
l'onpmxu, num3zocoMbl. [losyaBTOHOMHBIE OpraHOMABl KJIETKH: MHUTOXOHAPUM, IIJIACTHIBI.
[Ipoucxoxaenrne MHUTOXOHApUHA u Tutactuh. Buaesl mnactua. HememOpanHbIE OpraHOWIBI
KJICTKH: pPHOOCOMBI, KIETOYHBIM LEHTp, UEHTPHUOIM, PECHUUYKH, KIYTHKH. DYHKIUU
OpPraHouOB KJIETKU. BKitoueHus.
Snpo — perynasaTopHblii neHTp kietku. CTpoeHue sapa: siaepHas 000JI0uKa, KapHOoIUla3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBL. TpaHCIOPT BEIIECTB B KIIETKE
JlaGopaTopHbIe 3aHATHUS 2
Ne 2 «Ctpoenue kieTku (pacTeHMsl, )KMBOTHBIE, TPUObI) U KJIETOUHbIE BKJIIOUEHUS (Kpaxmal,
KapOTUHOUBI, XJIOPOIJIACTHI, XPOMOILIACTHI)»
Pazgen 3. dKnu3HeaesTeJLHOCTh KJIETKH 5 OK.01, OK.02,
Tema 3.1. \ Coneprxanne y4eOHOT0 MaTepuasa 2 OK.04
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OOMeH BelllecTB
Y TIpeBpaIlICHUE
SHEPrUu
B KIIETKE

OOMeH BemecTB, WM MeTaboIu3M. ACCHMHIIIALUS (TUTACTUYCCKUIT OOMEH) U JUCCHUMIISALIUS
(3HepreTHyecKuii OOMEH) — JBE CTOPOHBI €IMHOTO Mpollecca meradonu3ma. Poib 3aKoHOB
COXpaHEHHs BEIIECTBA M SHEPrUM B IMOHMMaHMM MeTabonmu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTpoHBIA U TerepoTpodHbIi. Pons ¢depMeHTOB B OOMEHE BEIIECTB W TMPEBpAIICHUU
sHeprun B Kietke. PortocuHTe3. CBetoBas M TemMHOBas (a3pl (orocunTeza. Peakiuu
¢dorocuntesa. DPPeKTUBHOCTh (poTOCHHTE3a. 3HAUeHUE (OTOCHHTE3a JUIA KU3HK Ha 3eMiie.
Bnusiaue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €0 MPOJYKTUBHOCTH Y
KyJIbTYpHBIX ~ pacTeHHil. XeMOCHHTE3. XEMOCHHTE3HpyMIue OakTepuu. 3HaAueHHE
XEMOCUHTE3a JJIs KU3HU Ha 3eMiIe.

OHepreTnyecknii 0OMeH B KileTKe. PacrieruieHne BemecTB, BBIICICHUE W aKKyMYJIHPOBAHUE
SHEPrUu B KJETKE. JTambl 3Hepreruyeckoro obmena. ['nmukonu3. bpokeHue u ero BHIBI.
KucnoponHnoe oxucinenue, Wian KieToyHoe abixaHue. OkucinutenbHoe (ochopuirpoBaHue.
D) PEeKTUBHOCTD IHEPTETHIECKOTO OOMEHA

Tema 3.2.
Buocuures Oenka

Coneprxkanue yueOHOro Marepuania

Peakiiun matpuyHoro cunresa. ['enernueckas nnpopmanus u JJHK. Peanuzamus renetudeckoit
nH(popManuu B KieTKe. ['eHeTuuecKuid Koa M ero cBoWCTBA. TpaHCKPUIIMS — MaTPUYHBIN
cunre3 PHK. Tpancnsanus — OuocunTe3 Oenka. Ortanbl TpaHcmsuud. KoaumpoBanue
aMUHOKHCIIOT. Ponb prbocom B 6GrocuHTe3e Oenka

HpaKTqucxoe 3aHATUC

Ne 2 «Pemenue 3a71a4 Ha ONPCACICHHUEC MTOCIICA0OBATCIbHOCTU HYKJICOTHIOB)

Tema 3.3.
Bupycst

Copep:xaHne yueOHOTo MaTepuana

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopusi otkpeitust BupycoB (. W. VIBaHoBckwmii).
OCOOEHHOCTH CTPOEHUSI M KU3HEHHOTO LWKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U Y€JOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nummynonedunura yenoseka (BUY) —
Bo30yautens CIINa. ITpoduiakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUM

Pa3nea 4. PazMHoOXkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKu3HeHHBIN KT
KJIETKH

Copepxanne yueOHOT0 MaTepuana

Knerounslif 1mukin, WA KU3HEHHBIM LUK KieTku. WHTepdasza u murto3. I[lporeccsl,
npoTekaromue B uHTepdaze. Perumkanus — peaxknus marpuyHoro cuareza JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIM HAaO0Op — KapuOTHN. JMIUIOMIAHBIA W TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{uTomornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUAYAILHOTO Pa3BUTUA
opranu3moB. /lenenue knetkn — Muto3. Ctaaun mutosa. [Iponeccel, mpoucxoasnme Ha pa3HbIX
cTagusix MUTO3a. bronornyeckuii cmbic MuTo3a. IlporpaMmupyemas ru0enb KISTKH - allonTo3

OK.01, OK.02,
OK.04
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Tema 4.2.
DopMBbl pa3MHOKEHUS
OpraHU3MOB

Copep:xanue yueOHOro MaTepuana

@opMBI pa3MHOKEHHSI OPTaHU3MOB: O€CIIOIOe W TMOJIOBOE. Buabl Oecmosioro pa3MHOXKEHUS:
JICTICHUE HAJBOE M MOYKOBAaHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHUE, BET€TaTUBHOE
pasmHokeHue. ckyccTBEeHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIsI CEICKIIUH.
[TonoBoe pasmHOKEHHE, ero oTiau4us oT Oecrojoro. Meio3. Cramuu Mmeiio3a. [Iporeccsr,
npoucxoasuMe Ha craausx weio3a. IloBenenue xpomocoMm B wmernose. Kpoccunrosep.
buonornueckuii cMpIca U 3HaUeHHE Melo3a. ['aMeToreHes — mporecc 00pa3oBaHUs IMOJIOBBIX
KJIETOK Yy >KUBOTHBIX. [loJIOBBIE Kelle3bl: CEMEHHMKU U SIMYHUKUA. OOpa3oBaHHME M PA3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30Hi, SMIICKICTKAa) — CIepMaTOreHe3 M OOTCHE3.
Oco0eHHOCTH CTPOCHUS SIMIICKIICTOK U criepMaTo3onoB. Omnonorsopenue. [lapreHorenes

Tewma 4.3.
NunuBunyansHoOE
pa3BUTHE OPraHU3MOB

Copep:xanue yueOHOro MaTepuana

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpPHOHAIIbBHOE pa3BUTHE (IMOpHOTEHEe3). DTarbl
SMOPHOHAIILHOTO  Pa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHUE, TacTPYJISIHS,
opranorenes. [loctamMOproHabHOE pa3BuTHEe. THITBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSMOE,
HenpsMoe (JIMYMHOYHOE). BiusiHMe cpensl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIC ypojacTBa. PocT m pasBurme pacreHuid. OHTOTEHE3 IIBETKOBOTO
pacTeHus: TBOIHOE OIIIOIOTBOPEHHUE, CTPOCHUE CEMEHHU, CTaJIUU Pa3BUTHS

[IpakTrueckue 3aHATUS

Ne 3 «Mudexnmonnble 3a001€BaHUs U SIUAEMHUH B HCTOPUU YETIOBEUECTBA.
Ne 4 «BakuuHanus Kak npo(uIakTHKa HHPEKIMOHHBIX 3a00J1eBaHUN»

Paspnen 5. HaciieAcTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIETOBaHHS

Coneprxkanne y4eOHOro MaTtepuania

[Ipenmer u 3agayMl TEHETHKHU. POJb IUTONOTMH W SMOPHUOJOTHH B CTAHOBJICHUU TCHETHKH.
Bxnag poccuiickux W 3apyO€KHBIX YUYEHBIX B pa3BUTHE TEHETUKH. METOIbl TEHETHKHU
(THOpPUIOJIOTUYECKHUH,  ITUTOICHETHYECKUI,  MOJICKYJISIpHO-TeHeTHueckuii).  OCHOBHBIC
TCHCTUYCCKUC ITOHATHS. FGHGTI/I‘-IGCKaH CHUMBOJIMKaA, I/ICHOJ'H)3yeMa${ B CXEMax CerHIHBaHHﬁ.
3aKOHOMEPHOCTH HACJIECJIOBaHUS NPU3HAKOB, YCTaHOBJIeHHbIe I'. Mennenem. MoHOTHOpHIHOE
CKpelIMBaHWE. 3aKOH  €IMHOOOpasus  THOPUAOB  TMEPBOrO  MOKOJEHWs.  [IpaBumiio
JOMUHHUPOBaHUs. 3aKOH pACIIEIUICHUS TPU3HAKOB. [ Wmore3a 4YMCTOTHI ramer. [lonHoe
HETOJIHOE JOMUHHpOBaHKE. [ITUrnOpuIHOE CKpENIMBaHue. 3aKOH HE3aBUCHMOTO HACJICTOBAHMS
NpHU3HAKOB. [lUTOreHeTHYEeCKHe OCHOBBI JUTHOPHUIHOTO CKPCIIMBAHUSA. AHAIM3HPYIOIICE
ckpemuBanue. Vcrmonp30BaHre aHATU3UPYIOIMIETO CKPEIIMBAHUS IS OMpPEACICHHS TCHOTHIIA
ocobu

CemecTpoBasi KOHTpPOJIbHASL paboTa

OK.01, OK.02,
OK.04
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HpaKTI/IHCCKOC 3aHATUE

Ne 5 Pemenne 3amady Ha ONPEAEIECHUE BEPOATHOCTH BO3HMKHOBEHHUS HACIIEICTBEHHBIX
MPU3HAKOB TIPH MOHO-, JIM-, TIOJTUTUOPUIHOM M aHAJIM3UPYIOIIEM CKPEIIMBAaHUHU, COCTABJICHHE
TCHOTHUIINYCCKHUX CXEM CerIJ_II/IBaHI/ISI

Tema 5.2.
CuemieHHoOe
HacJeq0BaHue
MIPU3HAKOB

Copep:xanue yueOHOro MaTepuana

CuerieHHOE HacleoBaHHE Mpu3HaKkoB. Pabora T. MopraHa mo CIEIUICHHOMY HAcCJIeIOBaHHIO
reHoB. HapyiieHue cuemieHusi reHOB B pe3yJbTaTe KPOCCHUHIOBepa. XPOMOCOMHAsl TEOpHs
HAaCJIEACTBEHHOCTH. [ eHeTHuYeCcKue KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeleieHHe Moja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHnsle n rereporaMeTHbIC OPraHU3MBbI. HaCJIel[OBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
I0JIOM

[IpakTHueckoe 3aHsATHE

Ne 6 Pemenne 3a/lad Ha OIIPCACICHHUC BCPOATHOCTH BO3HHUKHOBCHHUA HACICACTBCHHBIX
IIPHU3HAKOB npu CICIIJICHHOM HacCJIC€J0BaHUU, COCTaBJICHUC TCHOTHUIINYCCKUX CXEM
CKPCIIMBAHU

Tema 5.3.
3aKOHOMEPHOCTH
MU3MEHYHUBOCTH

Copep:xanne yueOHOTo MaTepuana

N3meHunBOCTh. BHbl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacieACTBeHHasd. Ponb cpenbl B
HEHACJIeICTBEHHON H3MEHYMBOCTHU. XapaKTepUCTHKA MOIU(PHUKAIMOHHON H3MEHYHBOCTH.
BaprannonHsIi psin 1 BapuanmoHHas kpuBasd. Hopma peakunu npusnaka. KonndecTBeHHble U
KayecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYUBOCTH.
HacnencrBennasi, wiM TeHOTHIMYECKas H3MEHYMBOCTh. KoMOMHATHBHAasE HW3MEHYUBOCTb.
Meifo3 M 1OJOBOM Mpolecc — OCHOBAa KOMOMHATHBHOM W3MEHUMBOCTH. MyTalioHHas
M3MEHYMBOCTh. Knaccudukanus MyTanuil: reHHble, XpOMOCOMHBbIE, TeHOMHble. YacTtoTa u
NPUYUHBI MyTanuil. MytareHHble (pakTopbl. 3aKOH TOMOJOTMUYECKUX PSAZOB B HACIEICTBEHHOM
n3meHunBocTy H. 1. BaBunosa

HpaKTI/I‘-ICCKOC 3aHATUC

No 7 Pemienne 3amad Ha ONpEAECICHUE BEPOATHOCTH BO3HUKHOBEHHWS HACJEICTBEHHBIX
MPU3HAKOB MIPU PA3IMUYHBIX TUIIAX B3aUMOJIEUCTBUS T€HOB, COCTABIIEHUE TEHOTUITMYECKUX CXEM
CKpelIMBaHUs

Tema 5.4.
T'eneTuka uenoBeka

Copep:xanne yueOHOTo MaTepuana

I'eneruka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TEHETUKH YEJIOBEKa:
TCHEAJOTUYECKUI, ONU3HENOBBIA, [UTOTEHETUYCCKHU, OWOXUMUYECKUH, MOJIEKYISIPHO-
reHetnueckuii. COBpPEMEHHOE ONpEIeieHUe TEeHOTHUIA: IOJHOIT€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUITUPOBaHUEe, B ToM umncie ¢ nomonipio [M[P-ananm3a. HacnencrBennsie 3a0o0sieBaHus
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YeJIoBEeKa: TIeHHble Ooye3HH, OO0JEe3HM C HACIEICTBEHHOM IperpacioyoKeHHOCTbIO,
XpoMocoMHbIe Oone3nu. Comaruyeckue W TreHepaTuBHbIE MyTald. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 310pOBOrO 00pa3a KU3HU, AMATHOCTUKH, MPOPUIAKTUKY U JIEYEHUS T€HETUYECKUX
Oone3Hell. MeaMKo-TeHETHYECKOe KOHCYJIbTHPOBAHHUE. 3HAUCHHE MEIWLIUHCKOW TEHETHKH B
IIPEJOTBPALLICHUHU U JICYEHUU FeHETHYECKUX 3a00JIeBaHUH YeTI0BEKa

HpaKTI/I‘-IeCKOC 3aHATUC

Ne 8 «CocraBiienne 1 aHalIu3 POAOCIOBHEBIX YCJIOBCKA»

Pa3znea 6. DBoaronuon

Has OHoJIOrus

Tema 6.1.
DBOIIOIMOHHAS
TEeOpHs
U €€ MECTO
B Onosoruu

Copep:xanue yueOHOro MaTepuana

[IpennochuIku BOZHUKHOBEHUS IBOJIOLMOHHON TEOPHH. DBOIIOLMOHHAS TeOpUs U e€ MECTO B
Ouosiornu. BiusHUE SBOJIOIUMOHHOW TEOPUM HA pPa3BUTHE OWOJOTMH M JAPYIMX HayK.
CeuperenncTBa HBOIONKH. [lanieoHTOIOTHYECKHE: TOCIEN0BATEILHOCTh TOSBICHUS BUIOB B
MAJICOHTOJIOTUYECKOI JIeTonmuCH, Tepexoanbie (opmbl. buoreorpaduyeckue: cXoACTBO |
paznuune ¢ayH U (IOp MATEPUKOB M OCTPOBOB. DMOPHOJOTHYECCKHUE: CXOJCTBA U PA3IAYMS
SMOpPHUOHOB pa3HbIX BUJOB IMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTHYHEBIE,
AHAJIOTUYHBIC, PYANMCHTAPHBIC OpTraHbl, aTABU3MBI. MOJ'ICK}’JUIpHO-6I/IOXI/IMI/I‘~ICCKI/IC: CXO0ACTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX META0OIMYECKUX TyTeH Yy BCEX IKHUBBIX
OpTaHU3MOB.

OpomrornonHas Teopust Y. [lapsuna. [Ipennochuiku BOSHUKHOBEHUS JapBUHU3MA. J[BIKyIIHE
CWJIBI 3BOJIONUM BHJIOB 1O JlapBuHY (M30BITOUHOE pa3MHOKEHHE IMpPU OrPAHUYEHHOCTHU
pecypcoB, HeomnpeaenéHHas I3MEHYMBOCTh, 00ph0a 3a CyIECTBOBAaHHE, ECTECTBEHHBIN 0TOOP)

Tema 6.2.
MukposBonronus

Copep:xanue yueOHOTo MaTepuana

Cunrernueckast teopust 3pomoruu (CTD) u e€ OCHOBHbBIE MOJIOKEHUSA. MHUKpPOIBOIIOLHS.
[Tomynsamnus Kak equHUIA BUJIA U 3BOJIIOLUH.

JBuwxymue cuibl ((akToOpbl)IBOMIONUM BUAOB B MpHpoae. MyTanMoHHBIN mpolecc u
KOMOMHATHBHAs W3MEHYMBOCTH. [lomynsiuoHHbIe BOMHBI W Apeild reHoB. M3zomsuus wu
murpanus. EcrecTBeHHbI 0TOOp — HanpaBisitomuii GpakTop 3Botouun. POpMBbI €CTECTBEHHOTO
oroopa. IIpHCTIOCOONIEHHOCTh  OPraHM3MOB  KaK  pe3yJbTaT  ABOJIONUH. [Ipumepsl
npucnocoOaeHnit y opranu3smoB. Apomopdo3bl U uauoanantanuu. Bug u BupooOpa3oBaHue.
Kputepun Buja. OcHOBHBIE (hOpMBI BH1000pa30BaHMs: reorpauueckoe, IKOJOrHIecKoe

Tema 6.3.
MakposBosnronus

Coneprxanue yaeOHOTo MaTepuasa

MakposBomronst.  Dopmbl  HBOJIONUM:  (UIETHYECKAsi, JWBEPreHTHas, KOHBEpPreHTHas,
napauenbHas. HeoOpatuMocTs 3BONIOIMHK

OK.01, OK.02,
OK.04
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HpaKTI/IHCCKOC 3aHATHUC

Ne 9 «Onmcanue npucrnocobJIEHHOCTH OPraHU3Ma M €€ OTHOCUTEIILHOTO XapaKTepay

Pa3znes 7. Bo3HUKHOBeHHE M pa3BUTHE KU3HHU HA 3emJie 6
Tema 7.1. Copepxanne yaeOHOro MaTepuana 2
3apoxaeHue JloHayuHbIe peACTABICHUS O 3apOKICHUU XKU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KU3HU
Y Pa3BUTHE KU3HU Ha 3emse: aOwWoreHe3 W MaHCHEpMUA. XHUMHYECKas OHBOJONMS. AOHOTCHHBI CHUHTE3
OPraHMYECKHUX  BEIIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHHE
XuUMU4ecKo# 3Bomtonnn. HauanpHble aTansl Ononornyeckoi spostonuu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHHMKHOBEHHE MPOTOKIETKU. [lepBbie KIETKH U UX
sBoIIIOLIMSL. POPMUPOBAHNE OCHOBHBIX I'PYIIIT AKUBBIX OPIraHU3MOB.
PasButue xu3nu Ha 3emuie mo spam u nepuoaam. Karapxeil. Apxelickas U mNpoTepo30icKas
opbl. [lameoszoiickas spa W €€ NepuoIbl: KEMOPUHCKWH, OPIOBHKCKHH, CHITYpUHCKUH,
JICBOHCKHI, KaMEHHOYTOJbHBINA, MEepMCcKHuil. Me3o3oiickas 3pa U €€ Mepuolbl: TPHUACOBBIA,
IOpCKUii, MenoBoil. KaitHo3olckass 3pa W €€ NepuoAbl: NaJeOreHOBBINA, HEOrE€HOBBIM,
AHTPOMOTECHOBBIN.
Tema 7.2. Coneprkanne y4eOHOro MaTepuania 2
Cucrema Cucrema OpraHMYeCKOro MHpa Kak OTpakeHue HBoJoIMH. OCHOBHBIE CHCTEMATHYECKHE
OpraHUYEeCKOIr0 MUpPA. | TPyNIbl OPraHW3MOB. XapaKTEPUCTHKA KIMMAaTa W TEOJOTMYeCKHX mpoieccoB. OCHOBHBIE
ITpoucxoxnenue ATarnbl SBOJIOIUU PACTUTEIHHOTO U KUBOTHOTO MHpa. ApoMOp(O3bl Y PACTCHHUH U KUBOTHBIX.
YesoBeKa — [TosiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
AQHTPOIIOTEHE3 DBOJIIOLMS YeI0BEeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil O IpOUCXO0KIECHUN
yenoBeka. MeTo/ibl u3ydyeHus aHTpornorenesa. CXoJACTBa U pa3auyMsl YeJIOBEKa U JKUBOTHBIX.
CuctemaTuueckoe TIOJIOKEHHE uyesoBeka. JIBumkymue cuibl ((akTopbl) aHTPOINOTeHe3a.
HacnencTBenHass M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYJIUN TPY/a, MBIIIJIEHUE, PEUYb
Tema 7.3. Conepxanue yueOHOro MaTepuasa 2

OCHOBHBIE CTAINN
3BOJIOLINU YEJIOBEKA

OCHOBHBIE CTaJIMM Y BETBH ABOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymensblil, Yenosek
NpAMOXOJAIIMKA, YeloBeK HeaHAEepTAIbCKUM, YeloBeK pa3syMHBII COBPEMEHHOIO THIA.
Haxonku mckomaeMbIXx OCTaHKOB, BpeMs CYIIECTBOBAHHUS, 00JIACTh pacIpoCTpaHEHUs, 00BbEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

Uenoseueckne packl. OCHOBHBIE OOJBINME pachl: €BpONMEOWAHAs (€Bpa3Wiickas), HErpo-
aBCTpajoujHas  (9KBaTOpHalbHAs), MOHTOJIOMAHAS (a3uUaTCKO-aMepUKaHCKast). UepTsl
MPUCTIOCOOJICHHOCTH TPEACTABUTENICH YEIOBEUECKMX pac K YCIOBHSAM CYIIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpurnka pacuzma

OK.01, OK.02,
OK.04
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HpaKTI/IHCCKOC 3aHATHUC

Ne 10 «Bpems u myTu paccesneHus 4elloBeKa 10 MJIaHETE)»

Pa3znea 8. Opranusmbl ¥ OKpy:KaoIIas cpeaa 4
Tema 8.1. Copepxanne yaeOHOro MaTepuana 2
Okonorus OKoJjorus Kak Hayka. 3a/ladd ¥ pas3feiibl DKOJOTUU. MeToIbl 3KOJIOTMYECKUX MCCIEA0BAHUN.
Kak Hayka. Cpenbl DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
KU3HU. BOJIHAsi, HA3€MHO-BO3/1yIlIHas,, IOYBEHHAs, BHYTPUOPraHU3MEHHasl. DKOJIOTH4YecKue (pakTopsl.
DKOJIOru4ecKue Knaccudukanust sxoigorndeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTCHHEIE.
(bakTopsl JlelicTBUE HKOJIOTMYECKHUX (DAKTOpPOB Ha OpraHu3Mbl.AOuMoTHYecKHe (AKTOPBI:  CBET,
TeMmreparypa, BIaKHOCTb. Portomnepuonusm. [IpucrnocoOneHus oOpraHU3MOB K JCHCTBHUIO
abnotnyeckux ¢pakTopoB. buonornueckue putmbl. buotnueckue gaxropsl. Buabsl 6noTrnueckux OK.01, OK.02,
B3aUMOJICVCTBUM: KOHKYPEHLIMS, XUIIHWYECTBO. [lapa3suTus3Mm, MyTyanus3Mm, KOMMEHCAIU3M OK.04, OK.07
(KBapTUPAHCTBO, HaXJIEOHMUYECTBO), aMEHCAIU3M, HEUTpaiau3M. 3HauyeHHe OHOTHUYECKUX
B3aUMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOJAHBIX COOOIIECTBAX
Tema 8.2. Coneprkanne ydeOHOro Marepuasia 2
DKoJoru4ecKue OKOJIOTHYECKHE  XApAaKTEPUCTUKH  nomyisiiuu. OCHOBHBIE — IIOKA3aTend  MOMYJISALUU:
XapaKTePUCTUKU YHUCJIEHHOCTh, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTh, IPUPOCT, Murpanus. JuHamuka
HOIYJISILIUN YHMCJIEHHOCTH NOMYJISIIMY U €€ PeryIsiius
ITpakTHYecKoe 3aHsITHE 1
Ne 11 «IToncy€T NIOTHOCTH NOMYJISLMI pa3HbIX BUJIOB PACTEHUIN
Pa3nen 9. Cood1ecTBa M YKOJOrHYecKHe CHCTEMbI 10 OK.01, OK.02,
Tema 9.1. Copep:xaHue yueOHOro MaTepuaia 2 OK.04, OK.07
CoobuiectBa Coo011ecTBO OpraHu3MoB — OuoreHo3. CTPYKTypbl GHOIIEHO3a: BUIOBAs, TPOCTPAHCTBEHHA, IIK 1.4
OpraHU3MOB, Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.
9KOCHCTEMBI Okonorndyeckue cuctembl (dkocucrteMsl). Ilonarue o0 »skocucremMe U OHOTeoLEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl JIKOCHCTEMBI: TPOAYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BemiecTB W IMOTOK SHEPIHM B 3KocHcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumeBsle nenu u ceru. OCHOBHBIE TOKa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIUSA. DKOJOTMUYECKHE MUPAMUIbI: MPOIYKIHMH, YUCIEHHOCTH, Ouomacchel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, caMoperysnus, pazsutue. Cykieccus
Tema 9.2. Coneprxanne y4eOHOT0 MaTepuasa 2
IIpuponHsie IIpuponHble  3KOCHCTEMBI. OKOCHUCTEMBI pPEK M 03€p. OKOCHUCTEMa XBOMHOIO WIH
9KOCHCTEMBI ITUPOKOJIMCTBEHHOTO jeca. AHTpONIOTE€HHBIE 9KOCUCTEMBL. ATPO3KOCHCTEMBI.
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YpbooskocucrteMbl. buonornueckoe U XO3SMICTBEHHOE 3HAaYeHHE  arpodKOCHUCTEM H
ypboskocuctem. buopasznooOpasue kak (aktop ycToWumBocTH dKocucTeM. CoxpaHEeHHE
OHMOJIOrMYecKoro pa3Hoobpasus Ha 3emiie

Tema 9.3.
buocdepa —
rio0aiabHas

9KOCHCTEMA 3eMIIn

Cojnepkanue y4eOHOro MaTepHraia

VYuenue B. . Bepuaackoro o 6uocdepe. I'panuiipl, coctaB U cTpykTypa omochepsl. Kupoe
BemectBO U ero (Qynkuumu. OcobOeHHOCTH OHOCheEpbl Kak T100adbHOH 3KOCHUCTEMBI.
JluHamMu4eckoe paBHOBecME M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTel BemiecTB u
OMOTCOXMMHUYCCKHE IMKIIBI AJICMEHTOB (yriiepoa, a30Ta). 30HAILHOCTh Onocdepbl. OCHOBHBIC
OMOMBI CyIIn

Tema 9.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COIEP:KAHME (COAePKAHHE NPHUKJIAJHOI0 MOLY.JIs)
Bnusinue YenoseuectBo B Onocdepe 3eminu. AHTpoOIOreHHble M3MEHEHUs B Ouocdepe. [nobanbHble
aHTPOIIOT€HHBIX sKkosiorudeckue npodieMsl. CocyliecTBOBaHME IpUPOAbl U 4yenoBedecTBa. CoxpaHeHHe
(baxTOpoB Ha OuopazHo00pasus Kak OCHOBA ycToiunBoctu Ouochepsl. OCHOBA pallMOHAIBLHOIO YIPABICHUS
6uochepy IIPUPOJHBIMH PECYpCaMH M UX UCNOIb30BaHue. JlocTuKeHNs1 OMOJIOTHU U OXpaHa IPUPOJIb
IIpakTHyeckoe 3aHsTHE
Ne 12 «OTx016! TPOU3BOJACTBAY
Tema 9.5. IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE COIEP:KAHME (COAePKAHHE NPUKJIAJHOI0 MOAY.JIs)
Bnusaue conupanbHo- | 310poBbe M ero cocTapiisitonire. PakTopsl, MOJOKUTEILHO W OTPULATENBHO BIMSIOIIME Ha
IKOJIOTUYECKUX opraHuzM dejoBeka. IIpoOnemMa TEXHOTEHHBIX BO3ACHCTBUII Ha 3J0pOBbE 4YEJIOBEKA

¢dakTopoB Ha
3JI0POBBE YETIOBEKA

(97eKTpOMAarHUTHBIE MOJIs, OBITOBAst XUMHUSL, H30BITOUHBIE IIIYMBI, paJdalus 1 T.11.). AjanTtanus
opraHusma denoBeka K (axkTopam okpyxatomed cpensl. [lpuHunel  QGopMupoBaHUs
310poBbecOeperatoniero nosefeHusd. dusndeckas akTUBHOCTb U 3/10pOBbe. buoxmmuueckue
ACMEKThl PallMOHATIbHOIO MUTAHUS

JlaGopaTopHbIe 3aHATHS

No 3 «YMcTBeHHAst pabOTOCTIOCOOHOCTHY

Pazpnen 10. Cesiekuusi OpraHn3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexius
KaK HayKa U TpoIiecce

Conepikanrie yaeOHOro MaTepuania

Cenekiusi Kak Hayka W Ipolecc. 3apOoXIEHUE CeleKIUMUu U jaoMecTukanus. Yuenune H. W.
BaBunoBa o0 1eHTpax MHOrooOpas3usi M TNPOUCXOXKICHHS] KYJIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, mopoaa, mramMm. CoOBpeMEHHbIE METObI
ceneknu. MaccoBbIi W HWHIAMBUAYAJIbHBI OTOOPBHI B CEJICKIIMHM PACTEHUHW W JKUBOTHBIX.
Onenka »3kcTepbepa. bBIM3KOPOICTBEHHOE CKpeluBaHWe — WHOpuAWHT. Ywcras TUHMS.
CkpemmBaHue 4YUCTHIX JuHUWA. [ereposuwc, wim rtuOpuaHas cuia. HepoacTBeHHOE

OK.01, OK.02,
OK.04, OK.07
IIK 1.4

21




CKpemMBaHue — ayropuauHr. OtrganénHas ruOpuamzanus u e€ ycrnexu. VcKycCcTBEHHBIH
MyTareHe3 M IOJIyYeHHE MOJUIUIONAOB. JlOCTHMIKEHHUS CEJNIEKIMU PACTeHUM, >KUBOTHBIX U
MUKPOOPraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUN

buorexnonoruss kak oOTpaciib MOpPOU3BOJACTBA. ['€HHass WHXKEHEpHs. OTalbl CO3JaHUsA
pekomOuHanTtHoi JIHK u TpancreHHsix opranu3moB. Kierounas wumkeHepus. KieTounbie
KYJIbTYpPHI. MukpoKJIOHaTBEHOE Pa3MHOKEHUE pacTeHui. KionupoBanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO3SHUCTBEHHBIX OPTraHMU3MOB. OJKOJOTHYECKHE M AITHUYECKUE
npo6siembl. MO — reHeTH4ecKu MOIU(UITMPOBAHHBIC OPTraHNU3MBI

Tema 10.3.
buorexuonoruun
B )KU3HH M Mpodeccuu

IIpodeccHoHATLHO OPEHTHPOBAHHOE COlepKaHue (Coep:KaHHe MPUKJIATHOTO MOTYJIs)

OCHOBHBIC HAINpaBJICHUS COBPEMEHHON OMOTEXHOJIOTUH B NMPO(EeCCHOHAIBHONW AESATEITbHOCTH
yenoBeka. Metoabl 6MoTexHOI0ruU. OOBEKThl OMOTEXHOJIOTUU. DTHKA OMOTEXHOIOTHYECKUX U
TCHETHYECKUX SKCIepuMeHTOB. [IpaBuia moucka u aHanu3a OMOIKOIOTHYECKOW MH(pOpMaIim
U3 pa3M4YHbIX HMCTOYHMKOB (HaydHas U y4yeOHO-HayyHasl JUTepaTypa, CpeICTBa MacCOBOIi
nHbopmanuu, cetb IHTEpHET U qpyrue)

HpaKTI/IquKOC 3aHATUC

No 13 Keiicel Ha ananu3 uH(QOpPMAIMM O HAYYHBIX JOCTHIKEHUSX B 00JIACTU TEHETHYECKHUX
TEXHOJIOTUH, KIIETOYHOI MHXKEHEPHUH, MUILEBBIX OMOTEXHOIOTH.

Ne 14 3ammra keiica: THpeaCTaBI€HHUE pE3YJIbTATOB pEIIEHUS KEHCOB (BBICTYIUIEHHE C
MIPE3EHTALNEH )

Pazgen 11. Pemenue KeiicoB B 00,1aCTH OUMOTEXHOJIOTHIA

Tema 11.1
buorexuonoruun
B IIPOMBIIIJIEHHOCTH

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIeP:KaHUeE (CoepKaHue TPUKJIATHOT0 MOAYJIS)

Pa3zButue npoMBIINITIEHHON OMOTEXHOJOTMH M €€ NMPUMEHEHHE B KH3HHU 4YelIOBEKa, MOUCK U
aHamu3 MHGOpPMAlMK W3 PA3IMYHBIX MCTOUYHUKOB (HayuyHass M y4yeOHO-HayuyHas JMTeparypa,
cpezacTBa MaccoBoi MH(pOpMaIuH, ceTb HTepHET U Apyrue)

HpaKTI/I‘-ICCKI/IC 3aHATUA

Ne 15 Keiicol Ha aHanmu3 UHGOOPMAIMK O Pa3BUTHU MPOMBIIUIEHHOW OMOTEXHOIOTHH (110 MUHHU-
rpynmnam).

Ne 16 3ammra keiica: HpeaCTaBI€HHUE pE3YJIbTAaTOB pEIIEHUS KeHCOB (BBICTYIUIEHHE C
MIPE3CHTAINEH )

OK.01, OK.02,
OK.04, OK.07
IIK 1.4

IIpome:xxyTouyHas arrecranus B gopMe 1udpepeHIHPOBAHHOIO 324€Ta

Bcero:

72
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3. YCJIOBUS PEAJIM3AIIMU TIPOTPAMMBI YYEBHOM JTUCHUTIJIMHBI

3.1. TpeOoBanusi K MHHHUMAJIBHOMY  MAaTEePHAJbHO-TEXHHYECKOMY
ol0ecrneyeHUI0

Peanuzamus yaeOHON TUCHIUTIMHBI TpeOyeT HATMYKHE YI4eOHBIX KAOMHETOB:

Kabuner «buonorus»

Ob6opynoBanue ydeOHOro KaOMHETA: TMOCAJOYHBIE MECTa 10 KOJUYECTBY
oOydaromuxcsi;  pabodyee  MecTo  mpermojaamatens; pabodas  jgocka;  Habop
MPUHAJICKHOCTEN I JIaOOpAaTOPHBIX U MPAKTHUYECKUX PabOT; KOMILIEKC 3aJaHUi NSt
TECTUPOBAHUS W KOHTPOJIBHBIX pabOT; TEXHUYECCKHUMH CpEACTBAMH OOyUYCHUS:
WHTEPAKTUBHAS JOCKA, POCKTOP, KOMITBIOTEP, HOYTOYK.

3.2. UupopmannoHHoe o0ecnieyeHne peau3alui NPorpaMmbl
Ilepeyens yueOHbIX wu3naHuil, HWHTepHET-peCypcoB, I0MOJHUTEIbHOMI

JHUTepaTypsbl
OCHOBHBIE UCTOUHUKH:
l. buonoruss : 0a30BbIi ypoBeHb : y4ye€OHMK [ 00pa3oBaTEIbHBIX
OpraHu3aLui, peann3yromuxo0pa3oBaTeIbHbIE MPOrpaMMBbl CpEeIHEro

npodeccuonanbHoro obpazoBanusi / W.b. Aradonoa, A.A. Kamenckuii, B.U.
CuBornazoB.— Mockaa : [Ipocsemenue, 2024. — 271 c.

JloTIOTHUTETbHBIE NCTOYHUKH:
1. buonorus ¢ ocHoBamu muronoruu: ydednoe mocobue / T.B. Kapmrok.-
Mocksa : UTHOPA-M, 2024. — 282 c.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIIEOBPA30OBATEJBLHON JUCITATLIAHBI

Kontpoar wu

OIlCHKAa

pe3ynbTaToOB

OCBOCHUA

00111e00pa3oBaTeILHON

JAUCHUINIMHBI PACKPBIBAOTCA 4YCPC3 AUCHHUINNIMHAPHBIC PC3YIIbTATbhI, HAIIPABJICHHBLIC Ha

dbopmupoBanue oO0HMMX U MPO(YECCHOHANBHBIX KOMIETEHUUNU MO paszieliaM U TeMam

COACPIKAHUA yqe6H0ro MaTtcpualia.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeHIUsl

Pa3zgen/Tema

THun oeHoYHbIX
MeponpHsITHUsI

OK 01. Beibuparb crocoOsbl

peuieHHs 3ama4
npodecCHOHAIbHON
JeSITeIIbHOCTH
MMPUMCHUTCIILHO K

pa3JINYHbIM KOHTCKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-54, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-0/c, 10.1, 10.2,
10.3I1-o/c, 11.111-0/c

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3paborka rioccapus
3amnonHeHue CpPaBHUTEIBHBIX
TabsInI

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCHOJB30BaHUE
apryMeHTOB, OHMOJOTUYECKOU
TEPMHHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToOB
MPAKTUYECKHUX padoT
KoHTponbHbIe paboThl

3amura TBOpUECKUX padoT

3amra WHIUBUTYATBHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOqHOﬁ aTTeCTallun

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKYCCHS 10

COBpPEMEHHBIE cpencta | 4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1- | BOIPOCaM JIEKIUH

MOMCKa, aHaimsa | 73 g1 82  9.1-9.3, Pa3paboTka MeHTanbHON

U MHTEPTPETAMH | o 4y /g 5[To/c. 10.1. 102, | KAPTBI B MUHH TpymIax

uHpOpMaInHy, ’ ’ ’ ’ | BeImosHEeHUE U 3amura

u UH(POPMALIMOHHBIE 10.311-o/c, 11.111I-0/c 1a00paTOpHBIX paboOT

TEXHOJIOTUH TUTSt [IpencraBnenne pe3ynbTaTOB

BBITTOJIHEHHS 3a1a4 NPaKTUYECKUX paboT

npodeccuoHanbHOM [IpencraBieHne yCTHBIX

JIeSITeIbHOCTH COOOLIEHUH C Mpe3eHTaIel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
IpernoJiaBaTeseM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxeHue no Bonpocam

B3aMMO/ICHICTBOBATh v |43, 5.1-5.4, 6.1-6.3, 7.1-7.3, | nexkuuu

paboTath B KOJIJICKTHBE U
KOMaH/Ie

8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-0/c, 10.1, 10.2,
10.3IT-o/c, 11.1I1-0/c

[IpencraBinenue pe3yabTaToOB
NPAaKTUYECKUX paboT

3ammTa TBOPYECKUX paboT
3amura VHIBUIYaIbHBIX
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MIPOCKTOB

OK 07. ConelicTBOBATHL
COXPAHCHHUIO  OKpYXKAroIIen
Cpellbl, pecypcocOepeKeHHUIO,
MPUMCHSITh 3HAHUSA
00 UW3MEHEHHMU KIUMaTa,
IIPUHLIMIIBI OepeKITMBOTO
pOu3BOACTBA, 3HHEKTUBHO
JIECTBOBATH

B UPE3BBIYANHBIX CUTYAIIUSIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-54, 6.1-6.3, 7.1-
7.3, 81, 82, 9.1-9.3,
9.4I1-o0/c, 9.5I1-0/c, 10.1, 10.2,
10.3I1-o/c, 11.111-0/c

[IK 1.4.

PemonT

HITYKaTypKH, HATUBHOTO
nosia, (hacaaHbIX
TEIIOU30JISIIIMOHHBIX
KOMITO3UITMOHHBIX CHCTEM.

TeMsbl 9.1-9.3,
9.4I1-o/c, 9.5I1-0/c, 10.1, 10.2,
10.3I1-o/c, 11.111-0/c

Ob6cyxenue o Bonpocam
JEKUUU

Pa3pabotka rioccapus
3arnojHeHUe CpPaBHUTEIbHBIX
TadJIHIL

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OHOJIOTUYECKOM
TEPMHHOJIOTMU U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
KonTponbHbie paboThI

3aiuTa TBOPUYECKUX padoT
3amura VHJIMBHU1yaIbHBIX
IIPOEKTOB

Brinmonnenue 3aganuii
MIPOMEKYTOUYHOM aTTECTALUHU

25




		2026-06-16T14:26:07+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ РЕСПУБЛИКИ КРЫМ "КРЫМСКИЙ ИНЖЕНЕРНО-ПЕДАГОГИЧЕСКИЙ УНИВЕРСИТЕТ ИМЕНИ ФЕВЗИ ЯКУБОВА"
	Подпись документа




