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Pabouast mporpamMmma y4ueObHOT0 mpeaMera pazpaboTaHa Ha OCHOBE TpeOOBaHUM
- @denepallbHOTO  TOCYAAPCTBEHHOTO  00pa30BaTENBHOTO  CTaHJApTa
cpemHero  mpodeccHoHanbHOro  oOpasoBanms 1o  cneruanbHocTH  18.02.05
[Tpon3BOJACTBO TYromjiaBKUX HEMETAUIMYECKUX U CUIIMKATHBIX MAaTEPHAJIOB U U3JEIUN
(manee ®I'OC CIIO);
- @enepalibHOTO  TOCYAAPCTBEHHOrO  00pa3oBaTENBHOIO  CTaHJApTa
cpennero obmiero oopaszopanus (nanee ®I'OC COO);
- @denepalibHON  00pa30BaTENBHONW  MPOrPAMMBI  CPEIHETO  OOIIEro
obpazoBanus (nanee @OIT COO)
U C YUETOM
— Paboueld mporpammbl BocnuTaHus 1o cnenmanbHocTH  18.02.05
[Tpon3BOJCTBO TYTrOTIABKUX HEMETATNYECKIX U CHIIMKATHBIX MAaTEPHAJIOB U U3JICIIHIA,
- PekoMenpanuii mo peanu3anuu cpeaHero oOmero oOpa3oBaHUS B
mpenenax OCBOEHHS 00pa3oBaTelbHOW MPOrpamMMbl CpPEJHEro MNpoQecCHOHANIBHOTIO
o0Opa3zoBaHus;
— [IpumepHoil paboueii mporpaMmbl 001IE00PA30BATENBHON JUCIUILTAHBI
«Ucropus» ans npodhecCUOHATBHBIX 00pPa30BaTEIbHBIX OPTaHU3AIIHNN.

Paspaborunk: IlepeBamoBa E. M., mnpenomaBarens ['AIIOY CO «Cyxonoxckui
MHOTOTIPOGUITHHBIN TEXHUKYM»



COOEPAHUME

[losicHuTEbHAS 3alIKCKa

O6mem yuebuoro npenveraOLIMOKA! 3aknagka He onpeaenexa.

Conepxanne yuebroro nperveraOLINOKA! 3aknanka He onpeaeneHa.

[LnaHupyeMble pe3yibTarsl ocBoeHus yuebnoro npeameraOLLIMOKal 3a Knagka He
onpeaerneHa.

Temarnueckoe miannposanue yaeouoro npeaveraOlIMbKal 3a Krnagka He
onpeaerneHa.

Vci0BHs peanm3ariy mporpaMmsl yaeonoro npeameraOLLIMOKa! 3a Krnagka He
onpeaerneHa.

KOHTDOJIb ¥ OLICHKA pe3yIbpTaToB ocBoeHnst yuebuoro npeameraOlLMBOKa! 3a Krnagka
He onpeaereHa.




1. [TosicHuTEILHASA 3aIIHCKA

Pabouas mporpamma ydeOHOro mnpeamera «buonorus» sBISETCS YacThlO OCHOBHOM
npodeccHOHaIbHOM  00pa3oBaTeNbHOM  IpOrpaMMbl  —  [POrpaMMbl  IHOJATOTOBKH
KBATM(HUIMPOBAHHBIX  paboumnx, ciayxammx 1o mnpodeccun 18.02.05 IIpousBoiacTBo
TYTOIUIABKMX HEMETAJTIMYECKUX U CJIMKATHBIX MaTEPUaIOB U U3JEIHUHN.

YueOHbIit peaMer «buosorus» BXOJUT B 00s13aTeNbHYIO 4acThb
00111e00pa30BaTeNIbHbIN UK U U3y4aeTcss Ha 6a30BOM ypOBHE.

OobmeoOpa3oBaTenpHas  AucuuiinHa «buonorus» sBiseTcss 00s3aTENILHON YacTbiO
0011e00pa3oBaTeabHOr0 IUKIAa 00pa30BaTeIbHONW MPOTpaMMbl CPeIHEro MNpodeccuOHAIBHOTO
oOpaszoBaHus 1O Mpodeccuun 18.02.05 IIpon3BOACTBO TYIOIUIABKUX HEMETALNIMYECKUX U
CHJINKAaTHBIX MAaTEPUAJIOB U U3IEINI

Oobmeobpa3oBarenbHas aucnuiuinHa «buomorus» m3ydaercs Ha 0a30BOM YpOBHE B
0o0uieo0pa3oBaTeIbHOM LMKIJIE Y4e0OHOro IjJaHa OCHOBHOW 00pa3oBaTENbHOM IIporpamme
cpemHero Tpo(eCCHOHATBLHOTO 00pa3oBaHUS IO MPOQECCHH 18.02.05 IIpousBoacTBO
TYTOMJIaBKMX HEMETAIIIMYECKUX U CHIIMKATHBIX MaTepUAIOB U U3EIUN

N3yuyenue 0HOJI0TrMH HATIPABJIEHO HA I0CTHKEHHE CJIETYIOIIMX LeJIeii:
Heab: popmupoBanue y 00ydaromuxcsi CUCTEMbI 3HAHUN O Pa3IMYHbIX YPOBHAX KH3HU CO

3HaHUEM COBPEMEHHBIX IPE/ICTaBICHUIl O >XMBOW NPUPOJE, HABBIKOB IO IPOBEICHUIO
OMOJIOTUYECKUX MCCIEA0BAaHUN C COONIOAEHHEM JTUYECKUX HOPM, apryMEHTHUPOBAaHHOU

JUYHOCTHON MO3UIINHU 10 OEpe’KHOMY OTHOIIIEHHIO K OKpYKalolei cpeze.

* roly4eHue (QyHIaMEHTANbHBIX 3HaHMM o Ouonornuyeckux cucremax (Kiertka,
Opranusm, [lomymsmus, Bua, Oxocucrema; HUCTOPUM  PA3BUTHS  COBPEMEHHBIX
NPEJICTAaBICHUH O >KMBOM HPUPOJIE, BBLAAIOIIMXCS OTKPBITHSIX B OMOJOTMYECKON HayKe;
poiaM OHONOrMYeCKOM Hayku B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO - Hay4HOM
KapTHUHBI MUPA; METO/IaX HAYYHOI'O IIO3HAHUS;

® OBJaJICHUE YMEHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO M pOJIb
OMOJIOTHYECKUX 3HAHMM B MPAKTHYECKOM NEATENbHOCTH JIIOJIeH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; OINpeNeNniaTh >KUBble OOBEKTH B MPHPOJE; MPOBOIUTH HAOIIOAEHUS 32
HKOCUCTEMAaMHU C II€JIbI0 MX OINHCAaHUS U BBIABICHUS €CTECTBEHHBIX M AHTPOIIOI€HHBIX
M3MEHEHUH; HaXOAUTh U aHAJIM3UPOBATh MHPOPMAIIHIO O KUBBIX 00BEKTaX;

® pa3BUTHE T[IO3HABATEJIbHBIX MHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTe  oOydarolmuxcs B Ipolecce U3ydyeHHs  OHOJOTMYECKUX — SBIICHMM;
BBIJIAIOIINXCS JIOCTUKEHUH OWOJIOTHH, BOIIEAIINX B OOIICUEIIOBEUECKYIO KYJIbTYPY;
CJIO)KHBIX U NPOTUBOPEUMBBIX INyTEH pa3BUTHsSI COBPEMEHHBIX HAy4HBIX B3IVIAAOB, UIEH,
TEOPHH, KOHLENIUHA, TUNOoTe3 (0 CYIIHOCTH M MPOMCXOXKACHUU JKU3HH, YEIOBEKa) B XOJ€

paboThI ¢ pa3MTUYHBIMUA UCTOYHUKAMHU HH(OpMaIumy;



* BOCIIUTaHUE YOEXKIECHHOCTH B HEOOXOAMMOCTH TIO3HAHUS JKUBOW TPHPOJIBI,
HEOOXOJUMOCTH  PAIMOHAIBHOTO  MPHUPOJIOTIONH30BAHUS, OEpPEeKHOTO OTHOIICHUS K
NPUPOIHBIM pecypcaM U OKpYXKaloLeH cpeae, COOCTBEHHOMY 3/I0POBBIO; YBa)KEHHUS K
MHEHHIO OIITOHEHTA MPHU 00CYKIACHUN OMOJIOTUIECKUX MTPOOIIeM;

® UCIOJIB30BAHUE TMPUOOPETCHHBIX OWOJNIOTUYECKUX 3HAHUH W YMEHHUA B
MOBCEIHEBHOM JKM3HM JUIS OIICHKHU IOCJIEJICTBUU CBOCH AEATETHLHOCTU (M JEATCIbHOCTH
JpYTUX JIIOACH) MO OTHOILICHHUIO K OKPYXKAIOIIeH cpene, 3I0pOBbI0 JIPYrUX JIIOAEeH u
COOCTBEHHOMY 3J0pPOBBI0; 000CHOBAaHHE U COONIOZCHUE Mep NMPO(HIIAKTHKHA 3a00JI€BaHHM,

OKa3aHuc HCpBOfI IIOMOIIM IIPpH TpaBMaXx, CO6J'IIOI[CHI/IG IIpaBUJI IIOBCACHUA B IIPUPOLIC.

B paboueit mporpamMMe MpencTaBiIcHO  NPOGecCHOHATbHO-OPHEHTHPOBAHHOE
coJep:kaHHe y4eOHOrO TpeaMeTa, MPEANOararpiiee CUTyaTHBHOE HCIOJIb30BaHUE YYEOHOTO
MaTepuana ¢ mpohecCHOHANBHBIM COJEPKAaHUEM MPAKTUYECKOI0 XapakTepa, CoCOOCTBYIOIIEE
GbOpMUPOBAHUIO YCTOMYMBOW MOTHMBAllMM M IEHHOCTHOTO OTHOUICHHSI K MOJy4aeMoi
npodeccuu, NMpoPecCUuOHATBHO 3HAYMMBIX KAdyeCTB JUYHOCTH, OOMIMX M MPOdheCcCHOHATBHBIX
KOMIIETCHIINH.



O0beM yueOHOTO npeaMeTa

Buj yueOHoi1 padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrPaMMbl JHCHUIINHBI 39
B T.4.
OcHoOBHOe co/iep:KaHue 39
B TOM YHUCIIE:
TEeOopeTu4ecKoe o0ydyeHune 22
MPAKTUYECKUE 3AHATUSA 17
IIpome:xxyTounas arrecranus (IuddepeHunpoBaHHbIil 1
3a4eT)




Nuterpamus tpedoBanuii ®I'OC CITO u ®I'OC COO k pe3ynbrataMm 0CBOSHUS 00pa30BaTEIHLHOM MPOTPAMMBbI
B pa3pese yueOHOro npeamera

Oo6mue u
npodeCCuOHATBHBIE
KOMITETCHITHH

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3a1a4
npodeccHoHATEHOM
JeSTEITbHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

OK 04. Db dexTuBHO
B3aWMO/ICHICTBOBATH
1 paboTaTh B
KOJUICKTHBE U
KOMaHjIe

JImuHOCTHEIE PE3YIbTATHI

CthopMHPOBaHHOCTB:!

e HMIIATHH, BKIFOYAIOIICH
CIIOCOOHOCTH COYYBCTBOBATh H
CONepPEeKNBATH, TOHUMATh
HMOIMOHAIBHOE COCTOSIHHE APYTHX
JFO/IEH ¥ YYUTHIBATh €T0 MPH
OCYIIECTBICHNH KOMMYHHUKAIUH;

e COILMAILHBIX HABBHIKOB,
BKJIIOYAIOIUX CIOCOOHOCTh
BBICTPAMBATh OTHOILICHHS C JPYTHMHU
JFOIbMH, 3200TUTHCS O HUX, TPOSIBIISTH
K HUM MHTEPEC U pa3pemiaTh
KOH(QUIUKTBI ¢ y4ETOM COOCTBEHHOTO
PEUEeBOT0 M YUTATEIHCKOTO OITBITA

MeTtanpeamMeTHble pe3ynbTaThl

CdopmupoBaHHOCTH yMeH UL
oowenus.

- OCYIIECTBIISATH KOMMYHHUKAIIHIO BO
Bcex cepax KU3HH;

- TI0JIb30BaThCs HEBEepOATbHBIMU
cpencTBamMu OOIIeHUs, TOHUMATh
3HAUEHUE COIMANBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKH
KOH(DIUKTHBIX CUTYaIil U CMATYATh
KOH(JIMKTHI,

- BIIQJIETh PA3IMUYHBIMU CIIOCOOAMHU
OOIIECHHS U B3aUMOJICHCTBHS,
apryMEeHTHPOBAHHO BECTH JIUAJIOT;

- pa3BEPHYTO, JJOTUYHO M KOPPEKTHO C
TOYKH 3PEHUS KYJIbTYpPhl peUH U3JIaraTh
CBOE MHEHUE, CTPOHUTDH BBHICKA3bIBAHUE.

CpopMUpOBaHHOCTH YMeH UL

[IpenmeTHbIE pe3yabTaThI

- 3HaTb OCHOBHBIE HOPMBI PEYEBOI0
ATUKETA IPUMEHUTENIBHO K Pa3InYHbIM
CUTyalUsIM
oduIMaTBEHOr0/HEO(HUINATBHOTO
o011eHus, cTaTyCy ajipecanTa/ajipecara
U APYTUM; UCIIOJIb30BaTh MpaBUiia
PYCCKOIO PEUEBOT0 3TUKETA B
COLIMAJIbHO-KYJIBTYPHOH, yueOHO-
Hay4YHOH, OpHUIIMaTbHO-/1€JI0BON
cdepax oOIIeHUS, TOBCETHEBHOM
OO0IIEHUH, UHTEPHET-KOMMYHHKAIHH.

- YnotpeOasTh SI3bIKOBBIE CPEJICTBA C
Y4€TOM PEUYEBOU CUTYyALUU.

- CoOmronaTh B yCTHOM peuu U Ha
IIMCbME HOPMBI COBPEMEHHOTO
PYCCKOIO JIUTEPaTypPHOTO sA3bIKA.

- OueHHUBaTh COOCTBEHHYIO U UY)KYIO
peub ¢ TOYKU 3pEeHUsI TOYHOTO,



COBMECMHOIL 0esAmeNbHOCHU. YMECTHOT'O ¥ BBIPA3UTEIHHOTO
1. moHMMATh U UCTIOIB30BAThH CIIOBOYTIOTPEOICHHUS.
MIPEeUMYIIeCTBa KOMaHIHON U
WHIUBUAYAITBHON pabOTHI;

2. BBIOUPATh TEMATHKY U METO/IbI
COBMECTHBIX JIEHCTBUN C y4ETOM
OOIINX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJJOT0 WIEHA KOJIJIEKTUBA;

3. IpUHUMATh LEJIU COBMECTHON
JeSITeNIbHOCTH, OPTraHU30BBIBATH U
KOOPAWHUPOBATH JEHCTBUS 110 MX
JOCTUKEHHIO: COCTaBJIATh IJIaH
JIEWCTBUI, PACIIPEIEIATh POJIU C
y4€TOM MHEHUN yYaCTHHUKOB,
00CyXIaTh pe3ysIbTaTbl COBMECTHOU
paboTHI;

4. o1leHMBaTh KaueCTBO CBOET0 BKJIaJa
Y BKJIaJla KQXJI0T0 YYaCTHUKA KOMAaH/IbI
B 00IIMH pe3ynbTatr no pazpaboTaHHBIM
KpUTEPUSIM;

5. mpeanaraTh HOBBIE TIPOEKTHI,
OLIEHUBATh UJCH C MO3UIIUH HOBU3HBHI,
OpPUTHHAILHOCTH, MTPAKTUIECKON
3HaYMMOCTH; IPOSIBIATH TBOPUECKUE
CIIOCOOHOCTH M BOOOpakeHue, ObITh
MHUITUATUBHBIM.

Kongn
HanMEHOBaHHE
(bopMupyeMBbIX
KOMIICTEHITH I

[Inanupyemble pe3ynbTaThl OCBOCHUS
JUCIUIIMHBI

O0muel

JucuunnuHapHbie2

OK 01. BeiOupats

B yactu TPyAOBOT'O BOCIIMTAHUS:

- copMUpOBaTH 3HAHKS O MECTE U POJIU OMOJIOTUHU B



CIOCOOBI pereHUs

- TOTOBHOCTD K TPY/y, OCO3HaHKE [IEHHOCTU MacTepCTBa,

CHUCTEME  €eCTECTBEHHBIX HayK, B  (OPMUPOBAHUU

3a1a4

TPYIOTIOOHE;

COBPEMEHHOM eCTeCTBEHHOHAaY4YHOIl KapTUHBI MUpPa, B

npodeccnoHaTBEHOMI - TOTOBHOCTb K aKTUBHOMU JEATEILHOCTH TEXHOJIOTHYECKON 1 MMO3HAHUU 3aKOHOB IPHUPOBI U PEIICHUH KU3HEHHO

NesITeNIbHOCTH COLIMAJILHOW HAMpaBICHHOCTH, CIIOCOOHOCTh WHUIUUPOBATH,| BAXKHBIX COLIMAJIbHO-ITHYECKHUX, HKOHOMUYECKUX,

MIPUMEHUTEIBHO K IUIAHUPOBaTh M CaMOCTOSITENIbHO  BBINOJNHATH ~ TaKyIo | KOJIOTUYECKUX MPOOJIEM UeIoBeuecTBa, a Takke B

pa3IUYHBIM JIeATeTbHOCTb; Perienuu BONpocoB panuoHaabHOTO

KOHTEKCTaM - HHTEepeC K pa3nuyHbiM chepam  npodecCHOHATBHOMN | IPUPOIONOIb30BaHUS; B POPMUPOBAHUHN IIEHHOCTHOTO
JIeATEeTbHOCTH, OTHOILEHHUS K PUPOJE, OOIIECTBY, YETIOBEKY; O BKJIa1e

OBJ'Ia,ZleHI/Ie YHUBEPCAJIbHBIMU y‘Ie6HBIMI/I II03HaBaTCIIbHBIMHU

POCCHUHCKHX U 3apyOEKHBIX YYEHBIX - OHOJIOTOB B
pa3BUTHE

NENCTBUSIMU:

6I/IOJ'IOFI/II/I; q)YHKHHOHaHBHOﬁ I'PaMOTHOCTH YCJIOBCKA IJIA

a) 6a30BBIC JTIOTUYECKHUE JICUCTBUS:

peICHUS ) KXU3HCHHBIX HpO6JI€M,

- CaMOCTOATCIIBHO (1)OpMy.]'II/IpOBaTI> U  aKTyaJIn3upoBaTb

- YMCTb BJIAACTH CHCTEMOH OMOJIOTUYECKHUX 3HaHPII>i,

pobieMy, paccCMaTpUBATh €€ BCECTOPOHHE;

KOTOpas BKIIIOYACT:

- YCTAaHAaBJIMBATb CymeCTBeHHLIﬁ IPpHU3HAK WK OCHOBAHUA IJIA

OCHOBOIIOJIararomue OHOJIOTHYECKHUE TCPMUHBI U IIOHATUSA

CpaBHEHHSI, KIIACCU(PUKAINU U 000OIICHHUS;

(>kU3HB, KIIETKA, TKaHb, OPTaH, OPTraHu3M, BUJ, TOMYJISALINS,

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:
- BJIAJICTh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIBCKON U
MIPOEKTHOM JIeATETPHOCTH, HABBIKAMH Pa3pelICHUs TIPOOIIeM;
- BBISBJISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3U U
aKTyaJIM3UPOBATh 3a/1a9y, BEIBUTATh THIIOTE3Y €€ PEIIeHUS,
HAXOJHUTh apryMEHTHI JJIsl JOKa3aTebCTBA CBOMX
YTBEPXKICHHMA, 33]1aBaTh MApaMETPhl K KPUTEPHUH PEIICHUS;
- aHaJM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H
Pe3yNIbTaThI, KPUTHICCKHU OIEHUBATH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
- YMETh TIEPEHOCHUTD 3HAHUS B IMO3HABATEIIBHYIO U
MPAKTHUYECKYIO 007IaCTH KUZHEIEATEIbHOCTH;
- yYMEThb MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
oOJacreii;
- BBIJIBUTATh HOBBIC HJICH, TTPEIIaraTh OPUTHHAILHBIC
MOJIXOJIBI U PEIICHHUS;
- CIIOCOOHOCTH MX HCITOJIL30BaHUS B IO3HABATEILHON U

3apobieBoro cxoacrsa K. bapa, aBontonmonsas teopust
Y. lapBuHa, CHHTETUYECKAsA TEOPUS IBOJIIOLUH, TEOPUS
anTponoreHesa Y. Jlapsuna; reopus 6uoreonenosa B.H.
CyxauéBa; yuenust H.W1. BaBunosa - o LlenTpax
MHOT000pa3us U MPOUCXOKACHUSI KYIbTYPHBIX PACTEHHH,
IA.H. CeBepiioBa - 0 myTAX U HaMpaBJICHUSIX DBOJIIOIIHH,
B.U. Bepnasckoro - o 6uocdepe;

3aKOHBI (€MMHOOOPa3Hsi MOTOMKOB IIEPBOT0 MOKOJICHUS,
[PaCIICTUICHHs IPU3HAKOB, HE3aBUCUMOI'O HACIEA0BaHUS
pu3HaKkoB I'. MeHnzens, CeIIeHHOrO Hacle10BaHMs
MIPU3HAKOB U HapylIeHus cueneHus reHoB T. Moprana;
TOMOJIOTUYECKHX PSAJOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H.1. BaBunosa, renetndeckoro pasHoBecus [[x. Xapau n
B. BaiinOepra; 3aposimeBoro cxojactsa K. bapa,
Obuorenernyeckoro 3akona J. ['exkens, . Mronnepa);
MPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);
MpaBuia (munumyma HO.  JluOuxa,
HKOJIOTHYECKOM MUPaMUIbl YUCe, OMOMACChl U SHEPTHUH);

runotesbl (koauepBaTtHoi AWM. OnapuHa, nepBUYHOTO




COIMATIBHOW MPAKTUKE

oyneona JIx. Xonaeitna, mukpochep C. Pokca, pubozuma

T. Yek);
- chopMUPOBATH YMEHHS PACKPBIBATH COJIEPKAHUE
OCHOBOIIOJIATalOIIUX OMOJIOTUYECKUX TEOPUI U TUIIOTE3!
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM,
SBOJIFOLIMOHHOM, MPOUCXOKACHUS )KU3HU U YEJIOBEKA;
BJIQJICHUE CUCTEMOM 3HaHWUH 00 OCHOBHBIX METOAAX
HAyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B OMOIOTUYECKUX
UCCJICIOBAHMSIX KUBBIX O0BEKTOB H SKOCUCTEM
(ormMcanue, U3MEpPEHHUE, MPOBEACHNUE HAOIIOACHUH);
croco0aMu BBISIBJIICHHS M OLIEHKU aHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOJE;
- copMHUpOBATH YMEHUS PACKPHIBATh
OCHOBOTNOJIAraore OMOIOrnuecKrue 3aKOHbI 1
3akoHomepHoctu (I'. Mengens, T. Moprana, H.W.
Basunosa, D. I'ekkens, @. Mromnepa, K. bapa), rpanuiis
WX IPUMEHUMOCTH K )KMBBIM CHUCTEMAM;
- YMETb BBLIENATh CYIIECTBEHHbIC TPU3HAKU!

- ONpeaACIIATh UCIN ACATCIIBHOCTH, 3a1aBaTh MapaMCTpPhbl U

9KOCHCTeMa, OWomeHo3, Ouochepa;  meTaboymsMm,

KPpUTCPUH UX NJOCTUKCHUS,

romeocrtas, KJIE€TOYHBIN HUMMYHUTCT, OMOCHHTE3 6eJ'IKa,

- BBIBJISITH ~ 3aKOHOMEPHOCTH W  TNPOTHUBOPEUYUs B | OMOTMOJIMMEPHI, JIUCKPETHOCTD, CaMOpEeryJIsALus,

paccMaTpUBaeMbIX SIBICHUSAX; CaMOBOCIIPOM3BEACHUE, HACIIEICTBEHHOCTb,
W3MEHYHUBOCTb,

- BHOCUTb KOPPEKTHUBBI B ACATEIbHOCTD, OLICHUBATH YHEPTrO3aBUCUMOCTH, POCT U Pa3BUTHE);

COOTBETCTBHUE

pe3yapTaTOB  IEJsAM, OLIGHMBaTh PUCKU  TOCJIEICTBHM | OMolornueckue Teopuu: kierounas reopus T. [1IBanHa,

JIEATEIIbHOCTH; M Ilneiinena, P. BupxoBa; KJIOHaIbHO-CEIEKTHBHOIO

- pa3dBUBATh KPCATHUBHOC MBIINIJICHUC NTPHU PCIICHUN JKU3HCHHBIX

ummynurera I1. Opnux, .M. MeunnkoBa, XxpoMOCOMHast

npobiem

TCOpHUA HaCJICICTBCHHOCTHU T. MopraHa, 3aKOH

CTPOECHUS BUPYCOB, KIIETOK IIPOKAPUOT U DYKApHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, BH/IOB,
O1Oreo1eH030B, IKOCUCTEM U OHochepsl;

CTPOCHHSI OPTaHOB M CUCTEM OPraHOB PACTECHUIA,

PKHUBOTHBIX, YCJIOBCKA, MMPOLECCOB XU3HCACATCIIBHOCTH,




MIPOTEKAIOIINX B OPIraHU3MaX PACTEHHM, )KUBOTHBIX U
YeJI0BEKA; OMOIOIMYECKHX IPOLIECCOB:
oOMeHa BeriecTB (MeTabonn3m), nHpopMaIy U
MpeBpaIleHHs SHEPTHH, OPOKEHHUS, aBTOTPOPHOTO U
reTepoTpO(PHOro TUIIOB MUTAHHS, (POTOCHHTE3A U
XEMOCHHTE3a, MUTO3a, Mei03a, raMeToreHesa,
HMOpHOreHe3a, IOCTIMOPHUOHAIBHOIO Pa3BUTHS,
[Pa3MHOKEHUs, HHIUBHUIyaIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOreHe3a), B3aMMO/JICHCTBHS T€HOB, TE€TEPO3HCA;
NecTBUI MCKYCCTBEHHOT0 0TOOpa, CTaOMIM3UPYIOLIETO,
IIBIDKYILIETO M pa3phIBaIOILEro €CTECTBEHHOr0 0T00pa;
QJIIONATPUYECKOr0 U CUMITATPUYECKOTI0 BU1000pa30BaHMs;
BIIMSTHUS ABFDKYIIMX CHJT BOJIIOIIMU Ha TeHO(POH]T
MOITYJISIIIUH;, PHCIIOCOOJICHHOCTH OPTaHNU3MOB K cpelie
0OuTaHUs, YepPEeJOBAHUS HAMIPABICHUH IBOJIIOLIH;
KpPYroBOPOTa BEIIECTB U IOTOKA SHEPTUU B IKOCHCTEMAX;
- IpuoOpecTH ONBIT IPUMEHEHUSI OCHOBHBIX METO/I0B
HAYYHOTO TTO3HAHUSI, UCTIONB3YEMBIX B OMOJIOTHU:
HaOJI0ICHUS U OIIMCAHUS )KUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHHIA; OPraHU3aIluH U TIPOBEIECHIS OMOJIOTHYECKOTO
HKCIEPUMEHTA, BBIABH)KEHHSI TUIIOTE3, BBISBIATh
3aBHCUMOCTH MEX]Ty UCCIIEAYEMBIMHU BETHINHAMH,
OOBSICHATD MOJTYUYEHHBIE PE3YNIbTAThl U (POPMYIHUPOBATH
BBIBOJIBI C MCTIOJIH30BAHNEM HAYUHBIX TIOHSATHIA, TEOPUH H
3aKOHOB;
- chopMupoBaTh YMEHHMS BBIIEIATh CYIIECTBEHHbIE
IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, BHJIOB,
OMOreo1eHO30B U 3KOCUCTEM; 0COOEHHOCTH MPOLIECCOB
oOMeHa BEIIEeCTB U NPEBPAIICHUS] SHEPTUH B KIIETKE,

(hoToCuHTE3a, MIIACTUYECKOTO U DHEPTeTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIO0TBOPEHUS, Pa3BUTHS
1 Pa3MHOKCHHA, THANBUAYAJIbHOI'O PAa3BUTUA OpraHu3Ma
(oHTOTEHE3a), 60PHOBI 32 CYIIECTBOBAHNE, ECTECTBEHHOTO
oTOOpa, BUA00Opa30BaHUs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB K cpeJie OOMTaHMsl, BIUSHUS KOMIIOHEHTOB




HKOCUCTEM, aHTPOIIOTEHHBIX U3MEHEHUH B JKOCUCTEMAX
CBOCH MECTHOCTH, KpYrOBOPOTa BEUIECTB U MIPEBPALCHUE
PHEpruu B Ouocdepe;
- copMHPOBATH YMEHHSI IPUMEHSTH ITOJyYCHHBIE
3HaHU JUIsl 00BSICHEHUSI OMOJIOTMYECKUX MTPOLIECCOB U
SABJICHUM, U1 IPUHATUS IPAKTUYECKUX PEILICHUN B
IIOBCEIHEBHOM JKU3HU C LEJIbI0 00eCIeUeHU S
0€30IaCHOCTH CBOETO 3/I0POBbS U 310POBbS
OKPY’KaIOILIMX JIFOJeH, COOII0eHUS 310pOBOT0 00pa3a
JKU3HU, HOPM TPAMOTHOTO IIOBEICHMS B OKPYXKaIOLIEH
IPUPOJHOH cpejie; IOHUMaHNEe HEOOXOIMMOCTH
UCIIOJIB30BAaHUsl  JOCTH>KEHHMM COBPEMEHHOMU
010JIOruy U OMOTEXHOJIOT MM 11l PALlMOHAIBHOTO
IIPUPOJONOJIB30BAHUS; YMEHUE UCIIOJIB30BATh
COOTBETCTBYIOILIME AapIyMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIs OKa3aTeJIbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;
B3alMOCBS3M OPTaHNU3MOB U Cpe/bl OOUTAHUS; EUHCTBA
YeJI0BEYECKHX pac; HEOOXOJMMOCTH 3/I0pOBOro obpasza
KHU3HHU, COXpaHEHUs pa3HOOOpa3usi BUJOB U IKOCUCTEM,
KaK yCIJIOBUs COCYILLIECTBOBAHUS IIPUPOBI U
4eJI0BEYECTBA;
- c(OpMHpOBATH YMEHUS peliaTh OMOJIOTrHUECKUE 3a1auH,
COCTaBJISITh TCHOTUIIMYECKUE CXEMBI CKPELIMBAHMS IS
pa3HBIX TUIIOB HACJIEOBAaHUs IPU3HAKOB Y OPraHU3MOB,
COCTaBJIATh CXEMBI [TIEPEHOCA BEIIECTB U YJHEPTUU B
HKOCHUCTEMaX (LleNH MUTaHUs, UILEBbIE CETH), BBISBIISATh
IIPUYMHHO-CIIEACTBEHHBIE CBSI3M MEK]y UCCIIEYEMBIMHU
OHOJIOTHYECKUMU 00bEKTaMH, TPOLIECCAMU U SBJICHUSIMU;

I1e71aTh BBIBOJBI U IIPOTHO3bI HA OCHOBAHUU MTOJYYEHHBIX
[PE3yIbTATOB;
- copmMupoBaTh yMEHHUSI KPUTHUECKU OIICHUBATH
nH(OPMAIIHI0 OMOIOTUYECKOTO COJIEPKAHUS,
BKJIFOYAIONTYIO MICEBJOHAYYHbBIE 3HAHUS U3 PA3ITUYHBIX




HMCTOYHHMKOB (Cpe/ICTBa MacCOBOM MH(OpMAIUHU, HAYIHO-
MOMYJISIPHBIE MAaTEPHAITBI); HHTEPIPETHPOBATH STUICCKHE
aCIeKThl COBPEMEHHBIX MCCIIEIOBaHHM B OMOJIOTHH,
MEAWIHE, OMOTEXHOJIOTHH,

paccMmarpuBaTh rio0aabHbIC
9KOJIOTHYECKHE TTPOOJIEMbI COBPEMEHHOCTH,
(dbopMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO
MO3UIUIO, YMEHUE OLIEHUBATh YTHYECKHUE ACTICKTHI
COBpPEMEHHBIX UCCIIEJIOBAHMI B 00J1aCTH OMOTEXHOJIOTUU
Y TeHETUYECKUX TEXHOJIOTHIA

(KIOHUpOBaHME, HMCKYCCTBEHHOE OIUIOOTBOPEHUE,
HAIPaBICHHOE N3MCHCHHE TeHOMA B CO3JaHHe
TPAHCTEHHBIX OPTaHU3MOB);
- chopMUPOBATH YMEHHSI CO3/IaBaTh COOCTBECHHBIC
MUChMEHHBIC U YCTHBIE COOOIIIEHUSI HA OCHOBE
Onosorn4eckoil nHpopMauy U3 HECKOIBKIX
HUCTOYHUKOB, TPAMOTHO UCIIOJIb30BAaTh MOHSATHIHBII
arnmapat OHOJIOTHH,
- yMETb BBIBUTATh THIIOTE3bI, TPOBEPSTH UX
IKCIIEPUMEHTAIBLHBIMU CPEJCTBAMH, POPMYITHPYS 1IeITh
WCCJIETOBAHMSI, aHATTM3UPOBAThH MOyUYEeHHBIEC PE3yIbTaThI
Y JIeTIaTh BBIBOJIBI;
- IPUHUMATh YYaCTHE B HAYYHO-HCCIIEI0BATEIHCKOM
paboTe Mo OUOIOTHH, SKOJIOTUH U MEIULINHE,
MPOBOIUMOM Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB U
MyOIMYHO MPEACTABIISATE MOJyUYEeHHBIC PE3yIbTAThI Ha
YUEHUYECKUX KOH(EepEeHINsIX pa3HOro YpOBHS,

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
[IOMCKa, aHaJIN3a U
WHTEPIIPETAIAN

B obnactu HNCHHOCTH HAYYHOT'O ITO3HAHU:

- COPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W OOIIECTBEHHOM
[PAaKTUKH, OCHOBAHHOI'O Ha JAUAJIOre KYyJIbTYp,

CHOCO6CTBYIOLLICFO OCO3HAaHHUIO CBOCTO MECTA B IMOJIMKYJIBTYPHOM

MUpE;

- chopMHpOBaTh YMEHUSI KPUTHUECKU OIICHUBATH
nH(pOpMaIio OUOTOTHIECKOTO COIePKAHUS,
BKJIFOYAIOOIYIO IICEBAOHAYYHBIC 3HAHUA U3 Pa3JINIHBIX
MCTOYHUKOB (CpeAcTBa MacCcoOBOM MH(OpMAILIUU, HAYIHO-
MOMYJISIPHBIE MaTEePHAIIbl); HHTEPIPETHPOBATH ITUIECKUE
ACTICKTBI

nH(pOpMaluu U

- COBEPIICHCTBOBAHUE S3bIKOBOM M YNTATENBCKON KYJIBTYPBI

COBPEMEHHBIX UCCIIEA0OBAaHUIN B OMOJIOTUH, METUIINHE,




nH(OpMaIMOHHBIE
TCXHOJIOTUHU OJIA
BBIITOJIHCHUS 32144
podhecCHOHATBLHOM
NesITeIbHOCTH

KaK CpeJICTBa B3aUMOJICHCTBHS MEXTY JIFOABMHU U TTO3HAHUS
MUDA;
- OCO3HaHHE IICHHOCTH HAy4YHOU JEATEIHHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MPOCKTHYIO U UCCIEI0BATEIbCKYIO
JeATEeTLHOCTh MHANBUIYAJTBHO U B TPYIIIIE;

OBaieHne YHUBEPCAIBHBIMHI Y4eOHBIME ITO3HABATEIHHBIMU

NEHCTBUSMM:

B) paboTa ¢ nHpOpMaIUEi:
- BJIQJICTh HaBBIKAMU MOJIYYCHHUS HH(OOPMAIIUN U3 HCTOYHUKOB
pa3HBIX TUIOB, CAMOCTOSITEIILHO OCYIIECTBIISITh MOUCK, aHAITU3,
CHUCTEMAaTH3aIUIO0 U HHTEPIPETALMIO HH(DOPMAITUU Pa3TUIHBIX
BUJIOB B (DOPM IpE/ICTaBICHHUS;
- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ yueToM
Ha3Ha4YCHUS HHPOPMAIIMH U [IEICBON ayTUTOPHH, BRIOHpast
ONTUMATIFHYIO (POPMY IIPECTABICHUS U BU3yaTH3aIUH;
- OIICHUBATH JOCTOBEPHOCTh, JIETUTUMHOCTh HH(OPMAIINH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-3TUYECKUM HOPMaM;
- HCIIOJIb30BATh CPEJICTBA HHPOPMAITHOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTUN B PEILICHUU KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3aIMOHHBIX 33129 C
coOnrofeHreM TpeOOBaHUI SPrOHOMHUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, PECYPCOCOECPEIKCHHISI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;
- BJIaJETh HABBIKAMU PACIIO3HABAHMS U 3alIUTHI HH(POPMAIIUH,
MH(OPMallMOHHON 06€3011aCHOCTHU JIMYHOCTH

OHOTEXHOJIOTHH;
- HMHTEPHPETUPOBATH STUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh II00ATBHBIC SKOJOTHUECKHUE TPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 11O OTHOIIECHUIO K HUM
COOCTBEHHYIO TTO3UIINIO, YMEHUE OIICHUBATh STHYECKUE
aCTICKThI COBPEMEHHBIX UCCIICIOBAHMI B 00JIACTH
OHMOTEXHOJIOTUH U T€HETUYECKUX TEXHOJIOTUH
(KJIOHMpPOBaHUE, UCKYCCTBEHHOE OIUIOJIOTBOPEHHUE,
HAaIpPaBJICHHOE U3MEHEHHE T€HOMAa U CO3JJaHUE
TPAHCTCHHBIX OPTraHU3MOB);
- cdhopMUpOBaTH YMEHHSI CO3/IaBaTh COOCTBEHHbBIE
MMCbMEHHBIC U YCTHBIE COOOIIECHHUS Ha OCHOBE
Ounosornueckor nH(pOpMaIUK U3 HECKOJIBKUX
HWCTOYHHUKOB, FPAMOTHO MCIOJIb30BaTh MOHATHITHBIN
anmapar OHOJI0oTUr

OK 04. DddexTuBHO
B3alMOJICCTBOBATE U
paboTath B
KOJUICKTHBE U KOMaHJIe

- TOTOBHOCTh K CAaMOpPa3BUTHIO, CAaMOCTOSTEIbHOCTH
Y CaMOOTIPEJICIICHHIO;
-OBJIa/ICHHE HAaBbIKAaMH y4eOHO-HCCIe0BaTEIbCKOM, MPOSKTHON
M COLIMAJIbHON eATEIBHOCTH;
OBnazieHue YHUBEPCATIbHBIMA KOMMYHUKATUBHBIMU
NMEeCTBUSIME: 0) COBMECTHAS JIeATETbHOCTD!
- TIOHUMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOU U
WHAWBUAYAILHON pa0oTHI;

- cdopMupOBaTh YMEHHUsI CO3/]aBaTh COOCTBEHHbBIE
MMMCbMEHHBIEC U YCTHBIE COOOIIEHUS Ha OCHOBE
Oouonorudeckoit HHGOPMAIUU U3 HECKOIBKUX
HWCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATHITHBIN
anmapat OHOJIOTHH;

- YMETh BBIJIBUTaTh TMIIOTE3BIL, IPOBEPATH UX
IKCIIEPUMEHTAIILHBIMU CPEICTBAMH, POPMYITHPYS 1ETh
HCCIIEIOBAHMS, aHAJIM3UPOBATD IOJYYEHHBIE PE3YIIbTAThI

n ACJIaTh BBIBOJBI,




- IPUHUMATB IIE€JIM COBMECTHOM JAESATEIBbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBHS 110 €€
JIOCTHMKEHUIO: COCTABJISATh IUIaH IEUCTBUM, paclipeIesiTh pOIr
C y4E€TOM MHEHUN YYaCTHUKOB 00CYXIaTh pe3yabTaThI
COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBIMIOIHATH pa0OTY B YCIOBHIX
peabHOTO, BUPTYAITLHOTO M1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJIATH MO3UTUBHOE CTPATETHYECKOE MOBEJICHHUE B
Pa3JIMYHBIX CUTYaLHSIX, OPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBnazieHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMU: T)
IpUHSTHE Ce0sl U JPYTUX JIIOICH:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOJICH MPU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- MPU3HABAThH CBOEC MPABO M MPABO JPYTHX JIFOJACH HA ONIHOKHY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIINH IPYTrOTO
YeJI0BEeKa

- IPUHUMATh y4acTHE B HAYYHO-HCCIIEA0BATEIbCKOM
paboTe Mo OUONIOTHH, YKOJIOTHH U MEIUIIUHE,
POBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB
HY6HI/I‘-IHO MMPpCACTaBJIATD IMOJIYYCHHBIC PE3YJIbTAThHI HA
YYCHUYIECKUX KOH(DEPEHIHIX Pa3HOTO YPOBHS

OK 07. ConeiicTBOBaThH
COXpaHEHUIO
OKPY’KaIoIle cpelpl,
[pecypcocOepekeHHIo,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KIIMMAaTa,
[TPUHIIUIIBI
OEpEKITUBOTO
[POU3BOCTBA,

B¢ dexTUBHO
IECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUIX

B o6mnacTu 5K010rn4eckoro BOCHUTAHUSA:

- c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYphl, IOHUMAaHHUE
BIIUSIHUS COLMAIIBHO-D)KOHOMHUYECKHUX IPOLIECCOB HA COCTOSTHUE
IPUPOIHOM U COLIMATILHON CpeJibl, OCO3HAHUE ITI00aJIbHOTO
XapakTepa 3KOJOrMUECKUX MpolIeM;

- IUIAHUPOBAHME M OCYILECTBIICHUE IEUCTBUI B OKPYKAOIIEH
Cpelie Ha OCHOBE 3HAHHUS LI€JIe YCTOWYUBOIO Pa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE HEIPUATHE IEUCTBUM, IPUHOCAILINX BPE
OKpYKarollleu cpee;

- YMEHHE IPOTHO3UPOBATh HEOIArONPHUATHBIE YKOJIOTHUECKUE
MIOCJIEJICTBHSI PEITPUHUMAEMBIX JIEHCTBHH, IPEJOTBPAILATh
ux;

- pacUIMpEeHHE OIbITA JAESITEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTY,

- BJAJETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX
HAy4YHOTO IMO3HAHUS, UCTIOIB3YEMBIX B OMOIOTHYECKUX
HCCJICTOBAHMSIX KUBBIX OOHEKTOB U SKOCHUCTEM
(ommcanue, U3MEpPEeHNUE, MPOBEACHNE HAOIIOACHHH);
croco6aMHu BBISIBJICHHS U OIIEHKH aHTPOTIOTCHHBIX
W3MEHEHUH B MPUPOJIE;

- YMETh BBISBIISITh OTIMYUTENbHbIE MPU3HAKU KUBBIX
CHUCTEM, B TOM YHUCJIe TPUOOB, PACTCHUM, )KHBOTHBIX U

YCJIOBCKA, HpI/ICHOCO6HeHHOCTB BHUJOB K CpC/IC O6I/ITaHI/I$I,

a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 9KOCHUCTEM,
B3aHMOCBSI3eH OpTraHHu3MOB B COO6H_ICCTB3.X,
AHTPOIIOTCHHBIX W3MEHEHHI B SKOCHCTEMAaxX CBOCH
MCECTHOCTH,

- YMCTH BBIACIIATH CYIICCTBCHHLIC ITPHU3HAKU
OMOJIOTNYECKUX IMPOLICCCOB: oOMmeHa BCIICCTB




- OBJIaJICHHE HAaBbIKAMU y4EOHO-HUCCIIE0BATENBCKOM,
IIPOEKTHOM U COLMATIbHOM IEATEIHOCTH

(MeTabonu3m), nH(GOPMAIMH U IPEBPALLCHUS SHEPTUH,
OpokeHUs1, aBTOTPO(HOTO U TETEPOTPOPHOTO THIIOB
NUTaHus, OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Me03a,

ramMeToreHesa, sMopuoreHesa, HocTaMOPHUOHAILHOTO
Pa3BUTHA, PASMHOXCHUA, THANBUAYAJIbHOI'O PA3BUTUA
opranu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T€HOB,
reTepo3uca; NeHCTBUI UCKYCCTBEHHOTO 0TOOPA,
CTaOUITU3UPYIOLIETO, IBIKYILETO U Pa3phIBAIOLIETO
€CTECTBEHHOI'0 0TOOpA; aJIJIONAaTPUUECKOT0 1
CUMIATPUYECKOTO BHI000PA30BaHMSI; BIUSHUS JBUKYIIHX
CHUJT SBOJTIOIIMH HA TCHO(MOHT TTOMYIISIIIHH;
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpesie 0OuTaHus,
YepeI0BaHUs HAPABJICHU SBOJIOLUN;, KPYTOBOpPOTa
BEIIECTB U MTOTOKA YHEPTUU B DKOCHCTEMAX

[1K 3.3 Odopmisats
TEXHUYECKYIO,
TEXHOJIOTUIECKYIO U
HOPMAaTHBHYIO
TOKYMEHTAITUIO

c(hOPMUPOBAHHOCTh YMEHUS 1aBATh KOJMYECCTBEHHBIC OIICHKH ;

BJIaJICHHE MTPABUIIAMU TEXHUKU 0€301TacHOCTH
c(OPMUPOBAHHOCTH COOCTBEHHOI MO3UIIUH IO OTHOIIECHHIO K
Onosornyeckoit HH(OpPMAIHH, TTOTYIaeMON U3 Pa3HBIX
UCTOYHHUKOB

YMETh TUIAHUPOBATh U BBIOJIHATH OUOJIOTHUYECKHIA
DKCIICPUMEHT B COOTBETCTBHH C TIPABUIIAMU TEXHHUKH
0e30macHOCTH MIPU OOPAIICHUHU C BELIECTBAMU H
mabopaTopHBIM 000PYI0BaHHEM;




Homep Hammenoanue paszena,

ypoka

TEMBbI

TemaTuueckoe IIAHUPOBAHHE yqeﬁﬂoro npeamera

KommuectBo
aKaJeMHUYECKHUX
Copepxanne yaueOHOro MaTepuana (B TOM 4acoB BO
qrciie NpodecCHOHaTbHO-OPUEHTUPOBAHHOE)  B3aUMOJICHCTBUU
c
npernoaaBaTenemM

Pasznea 1. Kiierka — cTpYKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA 5KUBOT0 10

1-2

3-4

buonorus xak
Hayka . O0mmas
XapaKTEPUCTUKA
JKU3HU .

buonornuecku
Ba)KHBIE
XUMHUYECKHE
COEIMHEHHUS

Buonorus xak Hayka. CBsi3b OMOJIOTHH C 2
JIpYTUMHU HayKamu: Onoxumus, 6nodusuka,
Oouonuka, renoreorpadus u ap. Poias u Mecto
Ouosioruu B pOpMHUPOBAHUHU COBPEMEHHOM
Hay4YHOU KapTHUHbBI MUpa. 3HAUEHUE
Ouosornueckux 3Hanui. Mcropus 6uonoruu.
3HaueHue UTOJIOTHH IS Pa3BUTHS OMOJIOTUI
Y TIO3HAHUSI PUPOIBI. METOIbI LIUTOJIOTUH:
MUKPOCKOTIHSI, XpoMmatorpadus, 3ekTpodopes,
METOJ MEUEHBIX aTOMOB, AuddepeHnnan-uoe
neHTpudyrupoBanme, KyJabTypa KIETOK .
Hayku, nzyuaromye 6uonorniaeckiue 00beKThI
Ha pa3HbIX YPOBHIX OPTaHU3ALUHU KU3HHU.
OO6m1as XxapakTepuCTUKa JKU3HU, CBOMCTBA
XKUBBIX cucTteM. [Iponeccel, mpoucxoasmmue B
onocucTemax .

XUMHYECKUN COCTaB KIIETKHU. 2
Heopranuueckue BemiecTBa KJIETKH,

WX OMOJIOTHYECKAS POJIb.

Oprannueckue BenlecTBa KIETKH.
buonornueckue nonumepsl. benku.

Crpykrypa u GpyHKIHUN OETKOBOM

MOJIeKyJbl. DepMEeHTHI, MPUHIIUT KX

®opMupyeMmbl
B Tom uncie e
CP KOMIIETEHIIUHU
JI, VP 113
8 4
2 OK 01
OK 02
2 OK 01
OK 02



7-8

IIpakTueckoe
3aHsTHe Nel
CtpyKTypHO-
(GyHKIIMOHATTBHAS
OpraHu3alys KIETOK

OOMEH BeIECTB
MpeBpalleHue
3HepFI/II/I B KJICTKEC

u

NEUCTBUSA. YTJIEBOIEL.

buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuer. OOIIM TUTAH CTPOCHMS.
I'uapodunsHo-THAPOGOOHBIE CBOICTBA.
Knaccudukanuus mununos. buonoruueckue
¢ynkuun munuaoB. AT®. CtpoeHre MOJIEKYIbI
AT®. buonornyeckue Gynkiuu ATD
Knerounas teopust (T. IlIBann, M. Illnetinen,

P. Bupxos). OcHoOBHBIE MOJIOKEHUS
COBPEMEHHOM  KJIETOYHOM TeOpUH. THIIbI
KJIETOK: DYKapHOTHUYECKAs u
MIPOKApUOTHYECKAS. CpaBHuTenbHas
XapaKTepUCTHKA KJIETOK JyKapuoT
(pacTUTENBHOH, KUBOTHOM, rpuOHON).
Crpoenue MIPOKAPUOTUYECKON KJIETKH.

OcobeHHocTH  CcTpoeHHsT TeTepoTpodHOl U
aBTOTPOQHONH  IPOKAPUOTUYECKUX  KIIETOK.
CtpoeHue  miaa3MaTU4ecKOW  MeMOpaHBI.
TpancnopT BellecTB 4depe3 IIa3MaTHYECKYIO
MeMOpaHy:  TacCUBHbIM M aKTHUBHBIM.
DHJIOIUTO3: MUHOIUTO3, (daromnuTo3.
Ok3011T03. O00104YKa WK KIETOYHAs CTEHKA.
AccuMuISIIMS U JUCCUMMIISLIUS — JIBE
CTOpPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U

reTepoTpoHBINA, a3pOOHBIN U aHAPOOHBIH.
DHepreTuyeckoe ooecrneyeHne KIeTKHU:
npespatieHre AT® B 0OMEHHBIX MpoIieccax.
DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosn3Ma

[TepBuYHBII CHUHTE3 OPraHUYECKUX BEIIECTB B
knerke. Ilnactuueckuit oOmen. doTtocuHTes.
XemocuHTe3. AHa’pOOHBIN SHEPreTUYecKuit
oOMeH. AHa’poOHbIe opraHus3Mbl. bposkenue,

OK 01
OK 02

OK 01
OK 02



aBTOTpO(HBIE W TETepoTpOdHBIH  THI
MUTaHUS. AHA POOHBIE MUKPOOPTraHU3MbI Kak
00BEKTHI OHMOTCXHOJIOTHHU. OTalbl
HEPTETHYECKOTO oOMeHa. ['uxonus.
buonornueckoe OKHCICHUE, WM KIIETOYHOE
npIxaHue. Bupychl — HeKJIeTouHbIe (GOpPMBI
KU3HU U OOJIUTATHBIC TTApa3HThI

9-10 [IpakTueckoe Kinerounslii nuki, ero nepuoasl u

3aHsATHe Ne2 perynsnus. [lepuoasl uaTEpdaszpl UX
JKu3HEeHHBI IUKII ocobennoctH. AuddepeHunanus KIeTKu 1
KJIETKU. MuTO3. apecT KJIETOYHOro LuKJIa. /lenenue kineTku
. — MuT03. CTaiuu MUTO3a U IPOUCXOASAIINE
Meiios npouecchl. KaproknHe3 U IUTOKUHES.
buonoruueckoe 3HaueHne Muto3a. Meios —
PEAYKIMOHHOE JIEJICHUE KIIETKH.
Craguu meiio3a. Meiio3 — 0CHOBa 110JIOBOTO
pa3mHoxeHus. [loBeneHne xpoMocom B
Mmeitoze. Kpoccunrosep.
buonornyeckuit cmpicn Meio3za. OdeKxTs
Meio3a. Meio3 B KU3HEHHOM  LIMKJE
OpPraHHU3MOB
Pa3nen 2 Ctpoenue u (pyHKUMH OPraHu3mMa
11-12  OcHoBHBIE MTOHSATHUSA I'eneTnka Kak Hayka O HaCJIEICTBEHHOCTH U
TE€HETUKH W3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE
.3aKOHOMEPHOCTH TEHETUYECKHE TTOHSATHS U CUMBOJIBL. ['eH.
HACJIEIOBAHUS I'enorun. ®enoturn. AieabHbIE TEHBI.

AnbpTepHaTUBHBIE TPU3HAKU. JJOMUHAHTHBIN
Y PELIECCUBHBIN pU3HaKu. ['omo3urora u
rereposurota. Uucras auaus. ['ubpuasl.
OCHOBHBIE METO/BI TEHETUKHU:
TUOPUAO0IOTHUECKHUM, TUTOJIOTHYECKHE,
MOJIEKYJISIPHO-TEHETHUECKHE
.3aKOHOMEPHOCTH 00pa30BaHUs TaMeT.

10

N B
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13-14  IIpaktuueckoe
3aHgaTue No3
I'eneTuka mona .
I'eneTnka yemoBeka .

15-16  Cenexiusi OpraHU3MOB .

3aKOHOMEPHOCTH
WU3MEHUYUBOCTH .

3akonsl . Menaens: MonoruOpuaHoe
ckpeurBanue. [IpaBuiio JOMUHUPOBaHHUS.
3aKoH eIUHO00pa3us EPBOTO MOKOJICHUS.
3aKoH pacIleIIeHHs] IPU3HAKOB.
[{uTonornyeckre OCHOBbI MOHOTUOPUAHOTO
CKpelLIMBaHUA. [ MIIoTe3a YUNCTOTHI TaMeT.
AHanusupyrouiee CKpeluBaHue.
JluruOpuHoe CKpemuBaHue. 3aKoH
HE3aBHCHMOI'0 HacJIeJOBaHUsI IPU3HAKOB.
[TonurndpuaHoe HacIEA0BAaHUE U €TO
3aKOHOMEPHOCTH .

XpOMOCOMHBI MEXAHU3M ONPEICIICHUS T10a.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHsIi ¥ reTreporaMeTHbIN IOJI.

I'enernueckast CTpyKTypa MOJOBBIX XPOMOCOM.

HacnengoBanue npu3HakoB, CLIEIIICHHBIX C
nosioM . KapuoTtun uenoBeka. Metosl
M3y4YEHUs TEHETUKH YeJIOBEKa:
reHeaJIoTHYCCKUM, OJIM3HEI[OBEIM,
IIUTOI'CHETUYCCKUM, OMOXMMUYECKHHA,
MOMYJIAIIMOHHO-CTATUCTUYECKUH.
Hacnencreennsie 3a00/1eBaHUs Y€ITOBEKA.
['enHBIC U XpPOMOCOMHBIE 0O0JIE3HU YETTOBEKA.
bonesnu ¢ HacneaCTBEeHHOMN
MPEAPACIIONOKEHHOCTHI0. 3HAUCHUE
MEIUIIMHCKOW TeHETUKH B MPEIOTBPAILICHUH U
JICYUEHUH TCHETHYSCKUX 3a00JIeBaHMI
YyeJioBeKa .

B3aunmMogeiicTBue reHoTUIIA U CPEAbI TIPU
¢dhopMupoBanuu (heHoTHIIA.

N3MeHYnBOCTh IPU3HAKOB.

KauecTBeHHBIC U KOJIUYECCTBCHHEIS
MPpU3HAKW. BUIbI HK3MEHYHBOCTH:
HaCJICACTBECHHASA U HEHACIICACTBCHHAS.

OK 01
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17-18

19-20

[IpakTuueckoe 3aHsTHE
Ne4 : Pemtenne
TeHEeTHYECKUX 3a7a4d Ha
CKpELIUBAHHUE .

[IpakTuueckoe 3aHsTHE
No5 : Pemmrenne 3aga4d Ha
onpeieseHue
BEPOSITHOCTH
BO3HUKHOBCHUA

3aKOH rOMOJIOTUYECKUX PSIZIOB B
HacaeacTBeHHOM n3MenunBocty (H..
BaBuiios).

Mopaudukarmonnas, uiv (EHOTUTTHYECKAS
M3MEHYUBOCTH. Posib cpesibl B
Moau(pUKAITMOHHOM n3MeHunBOCTH. HopMa
peakuuu npu3Haka. BapuanuoHHbli psa u
BapUallMOHHAs KpUBasi. XapaKTEPUCTHKA
MOAUGUKAITMOHHOW U3MEHYMBOCTH
HacnencrBeHHast, Mt reHOTUIIMYECKas
M3MEHYNBOCTE. KoMOMHAaTHBHAS
H3MEHYUBOCTb.

MyranuroHHas U3MEHUYUBOCTh. Buibl
MyTaluii: TeHHbIE, XPOMOCOMHbBIE, TCHOMHBIE.
[IprunHBI BOSHUKHOBEHUS MYTAlIHH .
Ceneknus kak Hayka. MeTobl CENEKIIMOHHON
paboTsl. ['eTepo3uc u ero npu4nHALIL.
HckyccTBeHHBINH 0TOOP: MacCOBBIH U
WHIMBUIYAJIbHBINA. DTarbl KOMOWHAIIMOHHOMN
cenekiuu. CopT, mopojia, mTamMmm
AJNTOPUTMBI pellieHre 3a/1a4 Ha ONpeIeICHIE
BO3MO’KHOT'O BOSHUKHOBEHUS HACICICTBEHHBIX
MIPU3HAKOB IO CEJIEKINH, COCTABIICHUE
TEHOTHITMYECKUX CXEM CKPEIIUBaHUS
Pemrenue 3amau Ha onpeneneHnue BEpOATHOCTH
BO3HUKHOBEHHMSI HACIIE/ICTBEHHBIX MIPU3HAKOB
MIPU MOHO-, IU-, TIOJTUTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIIMBAHUU, COCTaBICHUE
TEHOTHITMYECKUX CXEM CKPEITUBAHMUS .
Pemrenue 3aau Ha onpeneneHnue BEpOATHOCTH
BO3HUKHOBEHHSI HACIICJICTBEHHBIX MPU3HAKOB
MIPYU CUEIJICHHOM HACIIE€JOBaHUU, COCTABIICHHUE
TEHOTHIMYECKUX CXEM CKPEITUBAHMUS .
Pemrenue 3aau Ha onpeneneHne BEpOATHOCTU

OK 01
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HACJIEeICTBEHHBIX BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB,
MIPU3HAKOB KCIIOB3Ysl METO/Ibl TeHETHUKHU YEJIOBEKa,
COCTaBJICHHE T€HOTUIIUYECKUX CXEM
ckpeutuBanus. [IpeacraBieHue yCTHbIX
COOOIICHUH C Tpe3eHTaIueH 0
HACJICICTBEHHBIX 3a00JICBAaHUAX YEIOBEKA .
Pa3nea 3. Teopus 3BoJ1r0nMHN 12
21-22  Uctopus 3BoonuoHHOro IlepBbie HBOMIOIMOHHBIE KOHIICTIIIUH. 2 2 OK 01
yueHus .MuxposBomonust ['pagyanuctuueckas 3BOIIOLMOHHAS OK 02
.MaxkponsBosronus . koHnenuus JK.b. Jlamapka. JIBwxyniue
cuJIbl 3BOMIOLMA. KpeannoHnusm u
tpanchopmusm. Cucremaruka K. Jlunnes
u e€ 3HaueHue At GOPMUPOBAHUS UICH
sBosIOIMH [IpeAnoCchUIKM BOSHUKHOBEHUS
JapBUHU3MA. DBOJIOLNS BUJIOB B IIPUPO/IE.
bopn0Oa 3a cymectBoBanue. EctecTBeHHbIN
oTOO0p. JluBepreHius Npu3HaKkoB U
BU000pazoBanre. OCHOBHBIE MOTOXKEHUS
cuHTeTn4Yeckor Teopuu sBomtoiuu (CTI).
Pob 3BOMIIOIIMOHHON TEOpHUH B
dbopMUPOBaHUN HAYYHOU KapTUHBI MUPA .

0 0]
S

23-24  MuUKpOdIBOIIOIHS MUuKpO3BOIIOIUS U MAKPOIBOJIOLUS KaK 2 2 OK 01
3TaIlbl BOJIOIMOHHOTIO IpoLecca. OK 02
I'eneTnueckre OCHOBBI ABOJIOIMU. MyTanuu
Y KOMOHMHAIIUY KaK dJIEMEHTapHBIN
3BOJIIOLMOHHBIN Martepuail. [lomynsauus kak
3JIEMEHTapHasi €UHUIIA BOJIIOLIHH.
JBmxkytire cuibl ((aKTOpPhI) SBOTIOIHH.
MyTarmoHHBIH MPOIIECC © KOMOMHATHBHAS
W3MEHYUBOCTh. Murpanus. M3onsuus



25-26  Maxpod3BOJIOIIHS .

27-28 Bo3uukHoBeHHE u
pa3BUTHE IKW3HU Ha
3emite .

29-30 [TpakTHdeckoe

MOMYJISIIMI: reorpaguueckast
(mpocTpaHCTBEHHAas ), OMOJIOTHYECKast
(penponyKTHBHAs).

EcrecTtBeHHBIH OTOOp —  HaAmpaBISIOMIUN
¢dakrtop sBomouuu. bopn0a 3a cyiiecTBoBaHMe
KaK MEXaHM3M JEHCTBUS E€CTECTBEHHOTO
orOopa B momynsiusx. Bumg u ero xpurepuu
(mpu3naku). BugooOpa3oBaHue Kak pe3ynbTaT
MHUKPO3BOJIOLUU

Makpossomtonusgs. DopMbl M OCHOBHBIE

HaIpaBJICHUs MaKpO3BOIIOLUI (A.H.
CeBepIIOB). [Tytn JIOCTHKCHUS
Ouosiornyeckoro  mporpecca:  apomopdos,
WIN0aaNTaIHS, oOrast JIeTCHepAIIHsL.

MeToapl M3y4eHMs] MAaKpOABOJIOLMU. 3aKOH
3aponpimeBoro cxoactBa (3akon K. bapa).
buorenernueckuit  3akon  (D.  IT'ekkens,
®.Mromep). O6mme 3aKOHOMEPHOCTH
(TpaBmIIa) HBONTIOIIUN

I'unoTe3bl ¥ TeopruM BO3ZHUKHOBEHUS )KU3HU Ha
3emiie: KpeallioHNU3M, CaMOTIPOU3BOJIBHOE
(crioHTaHHOE) 3apOXKICHUE, CTAllMOHAPHOE
COCTOsIHUE, MTaHcTepMHusl, 6nonos3. Hauano
OpPraHUYECKOM IBOJIFOLUH.

[losiBneHMe nepBBIX KIETOK. DBOIIOLMS
MeTa0oau3Ma. DBOIONNS NEPBIX KIETOK.
[Ipoxapuotsl u sykapuotsl. [Iponcxoxnenue
MHOTOKJIETOYHBIX OPTaHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX LIapCTB DYKapuOT.
OcCHOBHBIE YepThl 3BOJIOLUU PACTUTEIHHOTO
MUpa. OcHoBHbIE 4epThI 9BOJIIOLIMH
KUBOTHOI'O MUpPa

['unoTe3bl ¥ TeoprU BO3ZHUKHOBEHUS )KU3HU Ha

OK 01
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31-32

3ausatue Neb

:Bo3HukHOBeHUE U
pa3BUTHE )XKU3HU Ha

3emie .

IIpakTnueckoe
3aHsTue Ne7
IIpoucxoxaeHue
YeJI0BeKa —
AHTPONOTECHE3

3emiie: KpealoHU3M, CaMOIPOU3BOJIBHOE
(crioHTaHHOE) 3apOXKACHUE, CTAllHOHAPHOE
COCTOSIHUE, MTaHcnepmusi, 6uorno33. Hauano
OpraHUYECKOM 3BOJIFOLUH.

[TosiBeHue MepBhIX KIETOK. DBOJIIOIUS
MeTaboIr3Ma. DBOIONHS MTEPBBIX KIETOK.
[Ipoxapuotsl u 3ykapuotsl. [Ipoucxoxnenue
MHOT'OKJIETOYHBIX OPTraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX LIAPCTB 3YKAPHUOT.
OCHOBHBIE Y€pPTHl 3BOJIIOLUU PACTUTEIBHOTO
Mupa. OcHOBHBIE YEepTHI SBOJIIOLIUU
YKUBOTHOTO MUpa

AHTpONOJIOTHS — HAYKa O YEJIOBEKE.
CucremMaTH4eCcKOe MOJI0KEHHUE YEIOBEKa.
CX0ACTBO UeIOBEKA C KUBOTHBIMH.
OTnnuus 4enoBeKa OT )KUBOTHBIX.
[IpsiMoX 0K IEHNE U KOMIUIEKC CBSI3aHHBIX C
HUM NIPU3HAKOB. Pa3BuTHE TOJI0BHOTO MO3Ta
Y BTOPOM CUTHAJIbHOW CUCTEMBI.
CooTHotieHne OMOJIOTUYECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTEHE3E
OCHOBHBIE CTaIUM AHTPOIIOTEHE3A.
JIpyonUTEeKH — MPEJKU YeIOBEeKa 1
4eJI0BeKooOpa3HbIX 00e3bsH. [IpoToanTpon
— IIPEIIIECTBEHHUK YeJIOBeKa. ApXaHTPOIl —
npeBHeHmni yenosek. [lameoanTtporn —
npeBHUM yenoBek. Heoantpon — uenoBek
COBPEMEHHOTO THITIA. DBOJIOIUSA
COBPEMEHHOT0 YEJIOBEKA.

UYenoseueckne packl. OCHOBHBIE OOJIBIITHE
pachkl: eBporeonHas (eBpa3uiickas), Herpo-
aBCTpajouHas (IKBaTOpHAIIbHASA),

OK 02
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Pa3gea 4. dxojorus

33-34

35-36

IIpakTueckoe
3aHaTHe Nog
DKOJIOTHIECKHUE
(bakTophI U cpebl
)u3HH . [Tomynsmms,
COO0O0IIIeCTBA,
KOCHCTEMBI

IIpaxTueckoe

3aHsaTHe Ne9
buocdepa
riaodanpHas
JKOJIOTHYECKast

MOHTOJIOMIHAS (a3UaTCKO-aMepPUKaHCKas).
Bpewmst 1 MecTo BOSHUKHOBEHHS YE€TIOBEYECKIX
pac. EXWHCTBO 4enoBe4YeCcKUX pac .

Cpenpl 0OMTaHUS OPraHU3MOB: BOJHAS,
Ha3eMHO-BO3/1yIIHAs, TOYBEHHAS,
BHyTpHOpranu3MeHHas. ®uznko-
XUMHAYECKHE 0COOEHHOCTH cpeJl OOMTaHus
opranu3MoB. [Ipucnoco0ieHns opraHu3MoB
K )KM3HH B pa3HbIX cpenax. [lonstue
sKostorudeckoro akropa. Knaccuduxanms
IKOJIOTUYECKUX (PAKTOPOB. DKOJIOTHUECKAS
XapaKTEPUCTHKA BUJIA U TIOYJISIIHH.
DKosornyeckas HUIIA BUIa. DKOJIOTHUECKUE
XapakTepucTuky nomyssinuu. CooOlriecTsa u
9KOCHCTEMBI. BHOIIEHO3 1 ero CTpyKTYypa
(B.H. Cykaues). CBs3u Mexay
opranuzMamu B OuorieHo3e. CTpyKTypHBIC
KOMIIOHEHTHI 5KOCHCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, peayleHTsl. Kpyropopot
BEIIIECTB M MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue ypoBHHU.

AHTPONOTreHHbIE SKOCUCTEMBI.
ArposkocuctemMbl. OTIMYUS arpO3KOCUCTEM
0T OMOTEO0IIEHO30B.

YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI
ypOoskocucTeM

buocdepa — xxuBas 06omouka 3emiu.
Pa3BuTHe npeacraBneHuii o buocdepe B
tpyaax B.W. Bepuanckoro. O6nactu
6uocdeps! u e€ coctas. JKuBoe BeriecTBo
6uocgepsl U ero PyHKINH .

N
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37-38

39

CUCTEMA

JuddepennunpoBaHHbII
3ayer .
JuddepenunpoBaHHbII
3ayer .

3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEpHI.
Ocobennoctu 6uocdepsl Kak TI00aIbHON
9KOCUCTEeMEI. J[nHaMu4eckoe paBHOBECHE B
ouocdepe. PUTMHUYHOCTD SIBIICHUI B
ounoctepe. KpyroBopoTsl BemecTs u
OMOTeOXMMHUYECKHE ITUKIIBL. | T00anbHbIE
9KOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH U
MyTU UX pelIeHUs . AHTPOIIOTEHHbIE
BO3CHCTBUS HAa Onocdepy. 3arps3HeHUs KaK
BH/I aHTPOTIOTEHHOT'O BO3JICHCTBUS
(xumuueckoe, pusznueckoe, OMOIOTHUIECKOE,
OTXOJIbI IPOU3BOJICTBA U MOTPEOICHHUS).
AHTpPOIIOTEHHBIC BO3JICHCTBUS Ha aTMOCHEDY.
BosgeiictBus Ha runpocdepy (3arps3HeHus U
WX UCTOYHUKH, UCTOILICHUS BOJ).
BozneiicTBust Ha nutocdepy (aerpananus
IOYBBI, BO3/ICMICTBHE HA TOPHBIE TOPOJIA,
HeJpa). AHTPOTIOTEHHBIE BO3JICHCTBUS HA
OmoTHYeCcKHe coobIIecTBa (Jeca u
pacTUTENbHBIE COOOIIECTBA, JKUBOTHBIN MHUD)



3. YCJIOBUS PEAJIM3ALIMU YUEBHOM JTUCLIMITJIMHBI
3.1 MarepuanbHO-TeXHHYECKOE 00eCTICUeHUE TUCIUTITIHBI

Peanuzanus mporpammsl 0011eo0pa3oBaTenbHON AUCHUIUTUHBL «buonorus» Tpedyer
Hanuuusl ydyeOHoro kabunera «buonorus».[lomerienne kabuHeTa y1oBIETBOPSET TpeOOBAHUSAM
CanuTapHo-3nuAeMuoIoTHUecKuX npaBuin ¥ HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIOBBIM 00OpY/IOBAaHUEM, B TOM YHCJIE CHEIHATU3UPOBAHHON Yy4eOHOI MeOenbio U
cpeacTBaMu OOyudeHHs, AOCTATOYHBIMU IS BBINOJHEHHUs TPeOOBaHUM K YPOBHIO MOJITIOTOBKHU
oOyJaronuxcs.

O06opynoBaHue yueOHOro KabuHeTa:

® T10CaJOYHBIC MECTA MO KOJIUYECTBY 00YyHAIOIINUXCS;
e pabouee MECTO MpernoiaBares;
® TIEpCOHANIbHBIN KOMITBIOTEP B cOOpE;

® JIOCKa.
Y4eOHO-MeToAMYEeCKOe 00eCIIeYeHUE peaaTu3aii 00Ieo0pa3oBaTeIbHON AUCITUTLIHNHBI:

6. Harnsgasie mocoOust (31€KTPOHHBIE PECYPCHI):

Crpoenue u crpykTypa Oenka (1 wr.);

Crpoenune monekyn JIHK u PHK (1 mrt.);

CrtpoeHue KIeTOK pacTeHUH U KUBOTHBIX (1 miT.);

HavanbeHbie 3Tansl Ononorndeckoid sBotorun( 1 mr.);

Ctpoenue Bupyca (1 mr.);

Muto3 (1 mT.);

O6pazoBanue moJaoBbIX KJIeTOK (1 miT.);

Meiio3 (1 miT.);

MounorubpunHoe u furuopuaHoe ckpeniuBanus (1 mr.);

CuenneHHoe ¢ mojaoM HacienoBanue (1 mrT.);

[Ipoucxoxaenue yenoneka (1 mit.)

7. MeToauieckue yKa3aHus K MPAKTUICCKUM padoTaM B TICYaTHOM H DJICKTPOHHOM BHJIE:
[TpakTueckoe 3anatue Ne 6 «CocTaBieHHe cXeM Mepeadd BEIIeCTB U SHEPTUH MO IEeTsIM

MUTaHKUS B IPUPOJHOUIKOCUCTEME U B arpoiienose» (15 mr.).

8. TecToBble 3ajaHMs 110 TEMaM B IEYATHOM M JIEKTPOHHOM BUJIE:
VYuenune 00 sBomroruu, 15 mr.;

OCHOBEI T€HETHKH U CeJICKIUK 15 mT.;

Crpoenue knetku, 15 mr.;

HuddepennmpoBannsiit 3a4€T (1 BapuanTt), 15 mr.;
JuddepenunpoBannbiit 3a4€T (2 Bapuanr), 15 mrT.



4 KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA
OBIIEOBPA30BATEJILHON JUCIATIIVHEI

KonTposis wu

OILICHKa PpC3yJIbTaTOB

OCBOCHHUS  00mIe00pa30BaTEeILHOM

JUCIHUITIINHBI

pacKpbIBalOTCA 4Yepe3 MUCHMIUIMHAPHBIE pPEe3y/IbTaThl, HANpaBlICHHbIE Ha (HopMUpOBaHHE

O6H_II/IX u HpO(beCCI/IOHaJ'IBHBIX KOMIIETCHITUH I10 pasaciiaM U TEMaM COJCPIKAHUA yLIe6HOl"O

Marepuaia.
Oo6mas Paszgen/Tema Turm oIeHOYHBIX MEPOTIPUSITHI
KOMIICTCHITHUS
OK2 Pazpnen 1. Knerka — KonTponbnas pabota “MonexynspHblit
CTPYKTYpPHO- YPOBEHb OPraHU3aLUU KUBOTO”
(GyHKIIMOHATBHAS eIMHUIA
’KHBOT'O
OK 02 Tema Nel.1. buomorus 3amoiiHenne TaOIULIBL C
KaK HayKa OITMCAaHHEM METOH0B
MHUKPOCKOIIUPOBAHUS C  HX
JIOCTOMHCTBAMU 31
HEIOCTaTKaMH.
3anmonHenne  TaOimmbel  «Bxian
YUEHBIX B Pa3BUTHE OUOJIOTUM»
OK 02 Tema Nel.2. 3anoixHeHne CPaBHUTENbHOM TaOIUIIbI
OO6m1as XxapakTepucTruKa CXOJICTBA U Pa3Iu4Mil )KMBOTO U HE
JKH3HU JKHBOT'O
OK 01 Tema Nel.3. buonornuecku OpOHTAIBHBIN OIIPOC
OK 02 Ba)KHEBIE XUMHUYECKHE [ToaroroBka yCcTHBIX COOOIIEHUN C
OK 04 COeIUHEHUS Ipe3eHTauuen
OK 01 Tema Nel 4. OuenuBaemasi TUCKyCCHUS 1O BOMPOCAM
OK 02 CrpyKkTypHO-(hYHKIIMOHATbHAS JIEKLIUH
OK 04 OpraHu3aIus KIeToK Pa3paboTka MeHTanbHON KapThl MO
KJIacCU(UKAIIUU KIETOK U UX
CTPOCHHIO Ha TIPO- U
YKapUOTUUYECKHUX U IO LIApCTBAM B
MUHH TPYITIax
BrimonHenue u 3amuTa J1abopaTopHBIX
paboT:«CTpoeHue KIIeTKU (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE
BKJTFOUCHUS (Kpaxmall, KapOTHHOMIBI,
XJIOPOILIACTHI, XPOMOILJIACTBI)»




OK 01 Tema Nel.5. CtpykTypHO- ®poHTaNBHBIN
OK 02 (yHKIIMOHANBHBIE (DAKTOPHI ompoc
HaCJIEICTBEHHOCTHU Pemenue 3anay Ha onpenenenue
II0CJIEZI0BATEIBHOCTH HYKJIEOTHIOB
OK 02 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OOMeH BellecTB U MpeBpaileHue | 3aroJHeHne CPAaBHUTEILHON TaOIUIIbI
SHEPTUH B KIIETKE XapaKTePUCTHUK THIIOB 0OMEHA BEIIECTB
OK 02 Tema Nel.7. OOcyxieHre o BOnpocam JIEKIUU
OK 04 JKU3HEHHBIA UK KIETKH. Pa3zpaboTka neHThl BpeMeH!
Murto3. Meiio3 ’KU3HEHHOTO ITMKJIa
Paznen 2. Ctpoenue u pynkuuu | Konrposbnas padora ’CrpoeHuc u
opraHusma ¢byHKIIMYU Opranuzma’”
OK 02 Tema Ne2.1. Ctpoenue OnenuBaemast TUCKyCCHUS
OK 04 opraHuszma Pa3paboTka MeHTaIbHOMN KapThl
TKaHEH, OPraHoOB U CUCTEM OPTraHOB
OpPraHu3MOB (PacTeHHUsI, KUBOTHEIE,
YeJI0BEK) C KPAaTKOM XapaKTEepPUCTUKON
ux pyukuuii [Toaroroska u
NPEJICTaBICHUE YCTHBIX COOOIICHHIA C
npe3eHTanuen (MMMYHUTET,
MH(]EKIMOHHBIE 3a00IeBaHMUs],
SIUIEMUHU, BaKIIMHAIINSA)
OK 02 Tema Ne2.2. @pOHTaNIBHBIN ONMPOC 3aroIHEHNE
DOpMBI pa3sMHOXKEHUS TaOJIMLBI C KPATKOMXapaKTEPUCTUKON 1
OpraHU3MOB npuMepamMu GopM pa3MHOKEHHS
OpPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JeHTbI BpEMEHH C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTepUCTUKON 3TAarlOB OHTOI'€HE3a
YeJloBeKa OTJIETIbHON TPYMION )KUBOTHBIX U
YeJIOBEeKa M0 MUKPOTPYIIIaM
Tect/onpoc
OK 02 Tema Ne2.4. OnTorenes CocrapneHune KU3HEHHBIX ITUKIIOB
OK 04 pacTeHun pacTeHui 1o oTaenaM (MOXOBHUIHBIE,
XBOIIEBUIHBIC, TATIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
OK 02 Tema Neo2.5. Pemenne reHeTnUecKknx 3amad
OCHOBHBbIE TOHSTHUS TEHETUKU Tect
OK 02 Tema Ne2.6. 3akoHOMepHOCTH @poHTAIBHBIN 0IIPOC
OK 04 Hacjaeq0BaHUI Tect 1o Bompocam JIeKIUU

Pemrenue 3agad Ha

OIIPEAEIIEHUE BEPOATHOCTH
BO3HUKHOBCHUA

HACJIEICTBEHHBIX ITPU3HAKOB IPU
MOHO-, TU-, TIOJTUTHOPUTHOM H
aHAJIU3HUPYIOLIEM CKPEIIMBAHHH,
COCTaBJICHHE TCHOTHITMYECKUX CXEM
CKpEIUBaHUA




OK 01
OK 02

Tema Ne2.7.
B3aumoneilicTBue reHoB

Tect

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEICTBEHHBIX [TPU3HAKOB IIPU
PAa3JIMYHBIX THUIIAX B33,I/IMOI[CI>10TBPI$I
T€HOB, COCTABJIEHUE F€HOTUITNYECKUX
CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.8.
CremnneHHoe HACIEIOBAHNE
MIPU3HAKOB

Tect

Pemenue 3agau Ha onpenenenne
BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEICTBEHHBIX [TPU3HAKOB IIPH
CLEIUICHHOM HaCJEJOBaHNH,
COCTABJICHUE T'€HOTUIINYECKUX CXEM
CKpEIUBaHUA

OK 01
OK 02

Tema Ne2.9. I'egeTuka
moja

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB,
CLETJICHHBIX C I10JIOM, COCTaBJIEHUE
IEHOTUITNYECKUX CXEM CKpELUBaHMs

OK 01
OK 02

Tema Ne2.10. I'eneTuxa
YyeJoBeKa

Tect

Pemenue 3aa4 Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEICTBEHHBIX MPU3HAKOB,
HCIIOJIB3YsS METOABI TCHCTUKH YCJIOBCKA,
COCTABJICHUEC I'CHOTUIIMYCCKUX CXEM
ckpemmuBanus [IoAroToBKa yCTHBIX
COOOIIIEHUH ¢ TIpe3eHTaluen O
HACJIEICTBEHHBIX 3200JICBaHMIX
YeloBeKa

OK 01
OK 02
OK 04

Tema Ne2.11. 3akoHoMepHOCTH
U3MEHUYUBOCTH

Tect

Pemenue 3amau Ha onpenenenue Tuna
MyTaIII/II/I HpI/I nepenaqe HACJICACTBCHHBIX
MPU3HAKOB, COCTABJICHUE
TCHOTHUITMYCCKUX CXEM CerH_[I/IBaHI/IS[

OK 01
OK 02

Tema Ne2.12.

Tect
Pa3pabotka rioccapus

CCJ'ICI(LII/IH OpTraHnu3MOB

Pemenue 3amayd Ha onpeneneHue
BO3MOXHOI'O BOBHUKHOBCHUS
HACJICACTBECHHBIX HpI/ISHaKOB 10
CEJICKIIUH, COCTaBJICHUE
TCHOTHUITMYCCKUX CXEM CerH_[I/IBaHI/IS[

Paznen 3. Teopus sBosronuu

KonTtponsnas padora “Teopetnueckue
aCIICKTHI BOJIIOINH KU3HU Ha 3emire”




OK 02 Tema 3.1. @poHTaTIBHBINA OITPOC
OK 04 HcTopus sBomtorimonHoro yuenus |PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
HBOJIFOLMOHHOTO YYEHHUS
OK 02 Tewma 3.2. OpOoHTATBHBIN OMPOC
MHUKPO3BOTIOIHSA PazpaboTka rioccapust TEpMUHOB
OK 02 Tema 3.3. OuenuBaemasi TUCKyCCHUs
MakposBonronus Pazpabotka rioccapus
TEPMUHOB
OK 02 Tema 3.4. @poHTaTIBHBINA OITPOC
OK 04 Bo3HuKHOBEHUE U pa3BUTHE [TonroToBka u mpeAcTaBiICHUE
YKU3HU Ha 3emiie YCTHOTO COOOIICHUS U JICHTHI
BPEMEHU BO3HUKHOBEHMS U PA3BUTHUS
KUBOTHOTO ¥ PACTHTEIBHOTO MUPA
OK 02 Tema 3.5. OpOoHTATBHBIN OMPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3paboTka 1€HT BpeMEHU U MEHTaIbHBIX
aHTPOIIOreHe3 KapT Ha BBIOOD:
“BOJTIOIHS] COBPEMEHHOTO YeJIOBeKa™,
“BpeMs U IIyTH pacceeHus YenoBeKa 1o
wianere”, “BnusHue reorpaduueckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HOJIOTUIO
yenoBeka”, “HUenoBeueckue pacel”,
o0cyxeHne
Paznen 4. Dxonorus Tect “Teoperuyeckue
aCTeKThl SKOJIOTHH”
OK 01 Tema 4.1. Tect no skon0rHyecKuM (pakropam u
OK 07 Dkonorndyeckue (GakTopsl U Cpelibl |cpeaaM KU3HH OPraHU3MOB
KHU3HH.
OK 01 Tema 4.2. CocraBiieHue cXeM KpyroBopora
OK 02 [Tomysuust, cooOmiecTsa, BEIIECTB, UCIIONB3YsT MATEPHAIIBI
OK 07 SKOCHUCTEMBI JICKITUU
Perienue npakTHKO-OpUEHTUPOBAHHBIX
pPacYeTHBIX 33JJaHUH 110 TIEPEHOCY
BEIIECTBA M YHEPTHU B IKOCHUCTEMAX C
cocTaBJIeHUE TPOUUECKUX Lienei u
UpaMuI OMOMacChl U DHEPTUU
OK 01 Tema 4.3. OnenuBaemas TUCKyccus
OK 02 buocdepa - rnobanpHas Tecr
OK 07 9KOJIOTHYECKas CUcTeMa Perienue npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aj]a4d Ha OIpe/ie]IeHHe
TUTOIIAM HACKICHUHN JIJISl CHUKCHUS
KOHIICHTPALMHU YTIIEKUCIIOTO ra3a B
aTMocdepe CBOETO peruoHa MpOKUBAHUS
OK 01 Tema 4.4. Tect
OK 02 BinsiHue aHTpOnoOreHHbIX Pemenne mpakTHKO-OpUEHTUPOBAHHBIX
OK 04 (haxkTopoB Ha OHochepy pPacYeTHBIX 3aJIJaHUN TT0 COXPAHEHHUIO
OK 07 MIPUPOJHBIX PECYPCOB CBOETO PETMOHA

IMPOXHBaHUA




OK 02
OK 04
OK 07

Tema 4.5.

Bmusgune conmainbHO-
IKOJIOTUYECKHX (haKTOPOB Ha
3710pPOBbE YEIIOBEKA

OuenuBaemas IUCKycCus

BrinonHeHust mpakTHYecKux

3aganuii: “OnpeneneHue

CYTOYHOTI'O palliOHa MUTaHus,
“Co3anre MHAMBUIYaIbHOU MaMSATKH 10
OpraHu3aluyu PalMOHAIbHON
(U3UIECKOI aKTUBHOCTH
Boinonnenue nabopatopHoit paboThl Ha
BBIOOD:

"YMcTBeHHas paboTOCIOCOOHOCTH",
"Brnussaue abuotudeckux GakTopoB Ha
YyesoBeKa (HU3KHUE U BBICOKHE
TeMIiepaTypbl)"

*TIpodeccrnonansHo-
OPHUEHTHPOBAHHO COJICP)KaHUE
Pazgen 5. buonorus B >)ku3HU

3amura Keica: mpecTaBICHUE
pPEe3yJbTaTOB PELICHUS KEHCOB
(BBICTYILIICHUE C MTPE3EHTAIINEH )

OK 01
OK 02
OK 04

*Tema 5.1 buorexuonornuu B
SKU3HU KAXKIIOrO

Brimonaenue keiica Ha aHaIH3
nH(OPMALIUU O HAYYHBIX JOCTUKEHHSIX
B 00J1aCTH F€HETHYECKUX TEXHOJIOTHH,
KJICTOYHOU MH)KEHEPHUH, TUIIEBBIX
OMOTEXHOJIOTUM (110 rpynmnam),
MIPEACTABJICHUE PE3YIbTATOB PELICHUS
KEHCOB

OK 01
OK 02
OK 04
I1K3.3

*Tema
5.2.IlpomsInieHHa
51 OMOTEXHOIOT U

BelnonHenue kelica Ha aHaIu3
nH(pOpMaLUU O pa3BUTUHU
HPOMBIIIICHHON OMOTEXHOJIOTHil (110
rpyImmnam), IpeAcTaBiIeHne pe3ysibTaTOB
pelIeHUs KeCoB




3.2 MadopmarimoHHoe obecreyeHme
Pexomenyemas muteparypa

Jlutepatypa 1S CTYACHTOB

OcHoBHast:
KoncrantunoB B.M. buonorus: yue6. [{ns o0Op. yupexna. Cpeanero npodobpaznBanus.- M.:
N3pa. Hentp "Axaaxmus", 2013.- 320 c.

JononHuTenpHas:

3axapoB B.b. u ap. buonorus 11xi1. Yue6. [{nst o6meodp. Yupexaennii.- M.: [Ipoda, 2010.-283
C.

3axapoB B.b. u ap. buonorus 10x1.Y4e6. J{ns o6meodp. Yupexnenwuii.- M.: JIpoda, 2010.-352
C.

benses JI.K. u np. buonorus. 10-11 k.- M.: I[Ipocsemienue 2010.- 304c.

Tynukun E.W. O61mas Onosaorust ¢ 0CHOBaMU KOJIOTMH U IIPUPOIOOXPAHHOM 1A TEbHOCTBIO:
yueb.mocodus st Had. npod.oopazoBanus.- M.: U3n.uentp "Axkanemus",2000. - 384 c.

QHGKTpOHHHe y‘le6HI/IKI/II

Lambert acad. publ. , 2012 — 584 c.

Hctounuk: Poccuiickas rocynapcrsennas 6uodaunoreka (PI'b)

Jluteparypa IUIst IpeTo1aBaTels

1. ®enepanbublit 3akoH oT 29.12.2012 Ne273-®3 «O6 obpazoBanun B Poccuiickoit
denepanum.

2. Tlpuka3z MunoGpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yrBepxaeHuu denepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTENLHOIO CTaHAAPTa CPpeaHEro (TI0JIHOTO) O0IIero 00pa3oBaHUs».

3. Ilpukaz MunobpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHMM W3MEHEHHH B
[Tpuxa3 MunucrepctBa oOpasoBanust U Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413
“O0 yTBepXKIeHHH (heJepalIbHOTO TOCyJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa CPEIHEro
(momHOTO) 00ITIETO 00pa30BaAHUS Y.

4. Tlucemo JlemapTaMeHTa TOCYAapCTBEHHOW MOJIMTUKU B cdepe IMOATOTOBKH paboumx
kagpoB u JIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmauuu Mo
OpraHu3allii  TOJY4YEeHHs CpelHero oodmero oOpa3oBaHMs B Ipejaerax  OCBOEHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHEro MpodecCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHuUs C y4eToM TpeOOBaHUH (enepaabHbIX FOCyIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB W TOJy4aeMOH MPOPECCHH WM CHEIHaTbHOCTH CPEIHEro MpoQecCHOHATHHOTO
o0pa3oBaHU.

5. buonorus: pykoBOJICTBO K MPAKTUYECKUM 3aHIATHIM / o pen. B. B. Mapkunoit. — M.,
2010.

6. 3axapos B.b., MamonToB C.I'., CuBornazos B.l. buonorus. O0mnme 3akOHOMEPHOCTH. —
M., 2010.

7. 3axapos B.b., MamonToB C.I"., Connn H.1. O6mas 6uonorus. 10 k. — M., 2010.



8. 3axapos B.b., MamonToB C.I"., Conun H.W. O6mast 6uonorus. 11 k. — M., 2010.
9. KoncrantunoB B.M., Pa3anos A.I'., ®ageesa E.O. O6mas ouonorus. — M., 2009.
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