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Paccmorpeno u onobpeHo Ha 3acemanun  [IMK  o0meoOpa3oBaTenbHbIX
TUCIUIUIAH

[Tporokon Nel ot 27.02.2026 rona

[Ipencenarens [IMK Huxonaesa JI.I.

PexoMeHI0BaHO K yTBEpKIECHHIO SKcnepTHBIM coBeToM UITOY IOMT
ITporokos Nel ot 27.02.2026 roga
[Ipencenarens 3KCIEPTHOTO COBETA E.C. ®enoreHkoB

PekoMeH10BaHO K KCIOJIb30BaHUIO 3KcHepTHBIM coBeToM UITIOY FOMT
3akioueHue 3kcnepTHoro copeta Nel ot 27.02.2026 rona

Opranuzaius pazpaboTUHK:
YacTHoe npodeccuoHaibHOE 00pa30BaTENBLHOE YUPEXKICHUE
«FOxHBII MHOTOTIPO(DUITBHBIA TEXHUKYM)

CocraBurenu:
npenojaasarens YIIOY FOMT Hepsura O.1.

PenieH3eHTsLI:

BuyTtpennss peuensus - npenoaasarens YIIOY FOMT Jlomosa H.C.

BuemiHsst penieHsust - JoeHT Kadeapbl SKOHOMUYECKHX, TPABOBBIX U COIMATBHBIX
mucuuuimH HYOY BO AJICHU, T'apOy3zos C.I1.

Pabouas mporpamma paspabotaHa Ha ocHoBe DefepalbHOIO rOCYJapCTBEHHOTO
CTaHJapTa cpeaHero rnpodeccuoHaibHOro oOpaszoBaHusa no npodeccun 35.01.26
Mactep pacTteHneBoaCTBa, yTBEpxkAeHHOM [Ipukazom Munnpocsemienus Poccun
oT «25» mas 2022 roma Ne 361, 3aperucrpupoBanHoro B Muntocre Poccum ot
«28» nrons 2022 roga Ne 69045

CopnepkaHve TpOrpaMMbl peaM3yeTcs B TIPOIECCe OCBOCHUSI CTYACHTAMH
POrpamMMbl TIOJITOTOBKH CIIEIUATIUCTOB CpeAHero 3BeHa 1o npodeccuu 35.01.26
Macrtep pacreHueBojcTBa B cooTBeTcTBUU ¢ TpeboBanusmu DPI'OC CIIO mo
npodeccun.



Penensus
Ha pado4ylo NporpamMmy AU CUMIIHHBI
OYI1I 07 buosaorus
no npogeccuu 35.01.26 Macrep pacTeHHMeBOICTBA

[IpencraBnenHas K pereH3UpOBaHUIO pabodas mporpamma aucuuruiael OYITL 07
Buonorusi paspaborana Ha ocHoBe DenepalbHOTO TOCYIAPCTBEHHOTO CTaHAAPTAa CPETHETro
npodeccuoHanbHOro obpa3zoBanus  mo npodeccun 35.01.26 Macrtep pacTEeHHUEBOICTBA,
yrBepxkaeHHON IIpuxazom Munnpocsemienuss Poccum or «25» mas 2022 roma Ne 361,
3apeructpupoBanHoro B Muntocte Poccuu ot «28» utonst 2022 roga Ne 69045.

IIporpamMma BKJIIOYAET o0u1y1o XapaKTEPUCTUKY paboueii IIPOrpaMMbl
o011eo0pa3oBaTeIbHON  TUCHUUIUIMHBL; CTPYKTYpY U coaepkaHue o01eo0pa3oBareabHON
JUCLUIUIMHBL, YCIOBHUS peald3allud HporpamMmbl  0011€00pa30BaTeIbHOM JAUCHUIUIMHBL U
KOHTPOJIIb M OLIEHKY PEe3yJbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON TUCIUILINHEL.

B nporpamme n3noxeHo conepikaHue TUCUUILUIMHBI, IPUBEICHBI TPEOOBAaHUS K 3HAHUAM,
YMEHHSIM ¥ HaBbIKaM IO pa3lielaM M TeMaM Kypca, MPEeAsioKeHbl BAPUAHTBI CaMOCTOSATEIbHON
pabotbl  0OydJaromumxcsi, 4Tro CHOCOOCTBYeT ()OPMHPOBAHUIO KOMIIETCHIIMHA CTY/IEHTOB B
cootBeTcTBUU ¢ TpeboBanusiMu GI'OC CIIO no npodeccuu 35.01.26 Macrtep pacTeHHEBOACTBA.

Paznen «llepedyeHb pekoMeHIyeMbIX YYEOHBIX M3AAHUN, JOMOIHUTEIbHOW JINTEPATYpHI,
HuTepHeT-pecypcoB» MpeACTaBlIeH IPaMOTHO, B CIIMCKE OCHOBHOM JIMTEPATyphl MPUCYTCTBYIOT
TOJIbKO T€ M3JaHMs, KOTOpble ObUIM BBINMYIEHBl MeHee 5 seT Ha3az. lIpencrasnensl MutepHeT-
pPECYpCBHI, AJIEKTPOHHBIE CpElCTBAa OOyUeHHs, a TaKKe MHTEPAaKTUBHBIE CpeACcTBa OOydeHHUS U
OHJIaliH-Kypchl. Onpeesenbl TpedOBaHus K MaTepUalbHOMY 00€CIIEUEHHUIO POTPaMMBbl.

B pasnene «KoHTponmb u oOneHKa pe3ylnbTaTOB OCBOSHUS Y4eOHOW UCIUTLUIMHBD)
pa3zpaboTaHa cucTeMa KOHTPOJI OBJaJECHUSMHU 3HAHUAMU U YMEHUSIMHU IO KaKIOMY pas3zieiy
nporpaMmbl. Tematuka ©W (OpPMBI KOHTPOJSI COOTBETCTBYIOT MMM W 3ajadaM y4ueOHOMH
JUCIUIUIMHBL YeTko chopMynrpoBaHHas LI€JIb IPOTPAMMBI U CTPYKTYpa HaXOJATCS B JIOTHYECKOM
COOTBETCTBHH.

PabGowass mnporpamma yueOHoM guctumuimHel  OYII 07 bBuonorus cocrasieHa
KBaJM(PHULIHUPOBAHHO, JEMOHCTPUPYET MPO(EeCcCHOHATN3M U BBICOKMH YPOBEHb METOAMYECKOMH
MOJTOTOBKH, COOTBETCTBYET (POPMHPOBAHHUIO OOLIMX M MPO(ECCHOHAIBHBIX KOMIETEHLHH I10
npodeccu U MOXKET OBITh MCIIONB30BaHAa B OOpa30oBaTENbHOM IIpoliecce sl MOATOTOBKU
obyuaromuxcs o npodeccun 35.01.26 Macrep pacrenneBoactsa B UIIOY FOMT.

Peniensent:
JIOLIEHT Kadeapbl SKOHOMUYECKUX, TPABOBBIX U COIIMANBHBIX JUCIUTIINH
HYOY BO AJICHU, Tapby3zos C.II.




Peuensus
Ha pado4ylo NporpamMmy AU CUMIIHHBI
OVYI11 07 buosorus
no npogeccuu 35.01.26 Macrep pacTeHHeBOICTBA

Pabouas mporpamma mo mucummuinae OVYII 07 buomorust paspaboraHa B pamkax
IpOTrpaMMbl TIOATOTOBKM CIEIMAIMCTOB cpenHero 3seHa mno mpodeccun 35.01.26 Macrep
pacreHuneBoscTBa, deepanbHOrO roCyJapCTBEHHOIO CTaHAapTa CPelHEro npodeccunoHaIbHOro
oOpasoBanusi, yrBepxkaeHHoM [Ipukazom Munnpocsemnienusi Poccun ot «25» mas 2022 roma Ne
361, 3apeructpupoBanHoro B Muntocte Poccun ot «28» utons 2022 roga Ne 69045.

Jannas paboyas mporpaMma mpeaycMmarpuBaeT (HOpMHUpOBaHHE 3HAHWNH W YMEHHUH MO
CJIEAYIOIIUM BOIIPOCAM:

- OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbl 3HAHMHA O OWOJNOTHYECKHUX TEOpHUsX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIOTEe3aX, MpPaBMJIAX, CIyXallUX OCHOBOW Uil (hOpMHUpPOBAHUSA
IPEJICTaBICHUA O ECTECTBEHHO-HAyYHOW KapTUHE MHpa, O METOJaX HAy4yHOIo I103HaHUf,
CTPOEHHMH, MHOrooOpasMu U OCOOCHHOCTSX >KUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3alUH,
BBIJIAIOIMXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEA0BaHUAX B ONOIOTUY;

- ¢opMupoBaHUE y OOy4YaOLIMXCSI NO3HABATENbHBIX, UHTEIJIEKTYaJIbHbIX U TBOPUYECKUX
CIIOCOOHOCTEHN B MPOLIECCE aHAIM3a JJAHHBIX O MYTAX pa3BUTUS B OMOJIOTUU HAYYHBIX B3IVISAOB,
uzel ¥ MOaX0J0B K U3YUCHHIO KUBBIX CUCTEM PAa3HOIO YPOBHS OpraHU3alluy;

- CTaHOBJICHHWE y OOydarommxcs OOIIeH KyJIbTypbl, (YHKIMOHAJIBHOH TIPaMOTHOCTH,
pa3sBUTHE YMEHHMH OOBSCHATH M OLIEHUBATh SIBJICHHS OKPYXKAIOIEro MHUpa XUBOW NMPUPOAbI Ha
OCHOBaHUU 3HAHUH U ONBITA, OTYUYEHHBIX IIPU U3YYEHUH OMOJIOTUY;

- OCO3HAHME LIEHHOCTU OMOJOrMYECKUX 3HAHUM Ul MOBBIIIEHUS YPOBHS SKOJIOTUYECKOM
KYJBTYPbI, U151 POPMHUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

- IpUMEHEHHE NPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCEHEBHOM KU3HHU .

[To nucrunuune pazpadoran POC u KOC, 11 kax0i TEMBI ITPEyCMOTPEHBI pa3InYHbIE BUIbI
CaMOCTOSTENIbHOW PabOThl U MHTEPAKTUBHBIE (POPMBI O0YUECHHUS.

ConepkaHne  TpOrpaMMbl  COOTBETCTBYET  XapaKTEpPUCTHUKE  IpodeccruoHanbHON
NeSITeIbHOCTH BBIITYCKHUKOB U TPEOOBAaHUAM K pe3ysibTaraM ocBoeHus no aucuumiauae OVYII 07
buonorust ayis MOATOTOBKM KBaIM(PHUIMPOBAHHBIX PAOOUYMX/CIY’KAIIMX CPEAHET0 3BEHA IO
npodeccun 35.01.26 Macrtep pacTeHHEBOJICTBA.

Lenpto paboueit mporpamMmbl AUCIUIUIMHBI SBJISIETCS OBJIAJICHUE OOYUYAIOIIUMUCS
3HaHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHM3allid >KUBBIX CHUCTEM pa3HOTO paHra u
pUOOpeTeHne YMEHUI MCIONb30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEHCTBUN B OTHOILIEHUU
00BEKTOB KUBOW MPUPO/IBI U PELICHUS PA3JIMUHbIX )KU3HEHHBIX MpoOiieM, pOpMUPOBaHHE HOBBIX
YMEHHMHM TPYINIOBOro OOIIEHHS MO OOIIENOCTYHMHBIM MM NpodeCcCHOHAIBHBIM IIpobiemMaM B
npezenax 3HaAaHUHM TMOMy4EeHHBIX OOy4aroIlMMHCS IO CBOEH CHENMaTbHOCTH M COOTBETCTBYET
00beMy 4acoB, YKa3aHHOMY B Y4eOHOM ILJIaHe.

Conepxxanne mnporpammel OVYII 07 buonoruss CcoOTBETCTBYET XapaKTEPUCTUKE
npodeccHOHaNbHON JEATENIbHOCTH BBITYCKHUKOB M TPeOOBaHUSM K pe3yjibTaTaM OCBOCHHS
IporpaMMbl 0 TOATOTOBKE KBAaTM(PUUIMPOBAHHBIX PAOOUMX/CITY’KAIUX CPEIHEro 3BEHa IO
npodeccun 35.01.26 MacTep pacTeHHEBOACTBA U MOXKET OBITh UCIIOJIb30BaHa B 00pa30oBaTeIbHOM
IIpOLECCE TEXHUKyMA.

PeniensenT:
npenoznasaress YIIOY IOMT Jlomosa H.C. O&Mﬁ?/




COJEP)XAHUE

. OOmas  xapakTepucTHKa pabodeld mporpaMMbl 001Ie00pa3oBaTEIbHON
JUCHUTUTUHBI

. CTpykTypa u cojepxkanue 001eo0pa3oBaTeaIbHON JUCIUTLITAHBI

. YcIioBHUS pealin3aliy NporpaMmbl 0011e00pa3oBaTeIbHON JUCIUILIMHBI

. KoHTponb u oleHka pe3yJbTaTOB OCBOEHHUSI 0011e00pa3oBaTebHON

JUCIIUITIINHBI



1. O0mas xapakrepucTuka padoydeil mporpaMmMbl 0011€e00pa3oBaTeJIbHO

mucounianasl OYII 07 «bunogorus»

1.1 MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBarte/ibHoil nporpammsl CIIO:
OobueoOpa3oBaTenbHas qucuuiuiiHa «buonorus» sBisercs o0s3aTenbHON
4acThlo  001Ie00pa30BaTENLHOTO IMKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no npodeccun 35.01.26 Mactep pacTeHHEBOICTBA.
1.2. Hesn n miiannpyemble pe3yibTaThl 0CBOCHHUS AUCHHUIIIMHBI:
1.2.1. Heab (uCUMIIAHBI
Copep:xaHue nporpaMmMbl 00111€00pa30BaTeIbHON AUCUUILINHBI « bronorus»
HaIIpaBJICHO Ha JOCTHKEHHE pE3yJIbTaTOB €€ U3Y4YeHUS B COOTBETCTBUU
¢ tpedoBanusiMu OI'OC COO c¢ yyeroM npodecCuoOHaIbHON HaIlpaBIEHHOCTH
®I'OC CIIO. llens u3ydyeHus: AUCHUIUIMHBI «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHNE  OOYy4YaOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
UCIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.
JlocTmxeHne Lenu M3y4YeHHs AUCUUIUIMHBL «buonorus» Ha 0a30BOM YpOBHE
oOecreunBaeTcs pelieHueM CIIeIyOUMX 3a1au:
- OCBOEHHE OOyYarOU[MMHUCA CHUCTEMbl 3HAHUW O OHOJOTMYECKHUX TEOPUSX,
YUECHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaxX, CIyXKalllUX OCHOBOU
Uis GOpMHUPOBAHUSI TPEJCTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MUpA,
O METOJaX HAy4yHOro II03HAHUS, CTPOECHHWH, MHOrooOpa3uu M OCOOEHHOCTSX
JKUBBIX CHCTEM Pa3HOIO YPOBHS OpraHM3aliy, BBLAAIOLIIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCJIEIOBAHUIX B OMOJIOTHH;
- (QopmupoBaHue y 0OydYarOIIMXCS TO3HABATENbHBIX, HWHTEIUICKTYaJIbHBIX
U TBOPUYECKHX CIIOCOOHOCTEH B MpPOIIECCE aHANM3a JIaHHBIX O MYyTSIX Pa3BUTHUS
B OMOJIOTMM Hay4HbIX B3IJVISIIOB, UACH M MOAXOAOB K M3YyUYEHUIO >KUBBIX CHUCTEM

Pa3HOr0 YPOBHSI OpraHU3aluu;



- CTaHOBJIeHME Yy oOOydamommxcs oOmeil KyJabTypbl, (GYHKIHMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOUIETO
MUpa JKMBOW TPHUPOILI HA OCHOBAaHUM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
U3Y4YEHUU OMOJIOTUY;

- (opmupoBanue y oOydaromuxcs YMEHHUH MIUTIOCTPUPOBATH 3HAYCHHE
OMONOTMYECKUX 3HAHUM B MPAKTHUECKON EATEIbHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

- BOCITUTaHHe YOSKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YE€TIOBEKOM KUBOM
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEl, COOJIIOIEHUS] AITHUECKUX
HOPM IIpU IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

- OCO3HAHHE IICHHOCTH OHWOJIOTUYECKUX 3HAHWWA I TIOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, AJI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- NPUMEHEHHUE MPUOOPETEHHBIX 3HAHUW W YMEHH B IOBCEIHEBHOW KU3HH
JUJI. OLICHKH TOCJICACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPY’KAIOIIEH
cpene, COOCTBEHHOMY  370pOBbIO, OOOCHOBaHME U  COOJIIOJEHHE  MEp
npoUIaKTHUKU 3a00JIeBaHU .

Jnst permeHust 3ama4 U JOCTOKEHHUS LEJeH HW3y4eHUs] JUCHUILIIMHBI B
CUCTEME CpEeIHEero mnpodeccuoHaibHOTO 00pa3oBaHMs, B pabouell mporpamme
BBIJICJICHO OCHOBHOE U NPO(hECCHOHATEHO OPUEHTUPOBAHHOE COJIEPKAHUE.

B ocHOBHOE cojieprkaHue BKJIIOUEHBI BCE COAEpIKATENbHbIE JINHUU, KOTOPbIE
npemjiaratorcs Ui 00s13aTeNbHOr0 M3ydeHus (enepanbHO 00pa3oBaTesbHON
mporpamMmoit cpegHero ooOmero obpasoBanusi o buosoruu (6a30BbI yPOBEHb).
[Ipu paspaboTke paboueil MporpamMmbl JUCHUIUIMHBI, TMPENOaBaTellb BIPaBe
U3MEHUTh TIOCIEAOBATEIBHOCTh U3Y4YeHHS W 00BEM 4YacoB, OTBOAMMBIN
HA W3Y4YEHHE TEM OCHOBHOT'O COJEpP>KaHUS ISl YCTAHOBJICHHUS MEXKIPEIMETHBIX
CBsI3El c JIPYyTUMHU TUCHUIUINHAMU 0011100pa30BaTEIHLHOTO
u obmenpodeccuonanbHoro 1ukioB ydeobnoro miana OIT CIIO. IlpenoxaBarens
BIIPABE 3aMEHHUTh JAOOpPATOPHBIE © TMPAKTUYECKUE 3aHSATHUS OCHOBHOTO
COJAEp)KaHUSI Ha AaHAJOTUYHBIE 1O TEMaTHUKe, YYHUTHIBAsS  HMMEIOIIeecs

B 00pa3oBaTeNIbHON OpraHU3alNKi 000PYI0BaHHE.



OcHOBHOE cozepKaHue paboueii IPOrPaMMBI JUCLUIUIVHBI,
oOpa3oBaTefpHasi  OpraHM3allsl  CAMOCTOSITEIPHO  pacHIMpsieT  TeMaTHKOU
po(hecCHOHANBPHOM  HANpPaBIEHHOCTH (MPOGECCHOHATBHO OPUEHTHPOBAHHBIM
COICP)KAaHMEM WJIM  COJCp)KaHUEM TMPHKIAJIHOTO MOIYJs), HE0O0XOIUMOMH
st paneHermero ycnemHoro ocBoenuss Ol CIIO. IlpenopaBarens MOXeT
BBIOpATh COJIEP)KAHME MPUKIATHOTO MOAYJIS H3 MPEAJIOKECHHBIX BapUaHTOB,
CTPYIIIUPOBAHHBIX 1O  00BeKTy  u3yueHus: “JKuBotHbie”, ‘“Pacrenus”
win “YenoBek» B COOTBETCTBUH C OCOOEHHOCTIMHU C(hephl NeATEIBHOCTH Oy ayIIIX
CHELMAIUCTOB WM Pa3paboTaTh €ro CaMOCTOATEIbHO, MHTETPUPYS COAEpIKAHUE
JUCIMIUTMHBL «buonorus» ¢ cogepxanueM oOIIENPOoPecCUOHANBHBIX AUCHUIIINH
u npodeccuoHanbHbix  Mmoayied OIl  CIIO ¢ uwenpto  popMHupOBaHUSA
1po(heCcCUOHATBHBIX KOMIIETEHIIUH.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucuIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue NUCUUIUIMHA UMEET Npu (OPMUPOBAHUU U PAa3BUTHU
OK 01; OK 02; OK 04; OK 07 u IIK 1.1, IIK 1.3, TIK 1.4, npeacraBicHHBIX B

aktyanmu3upoBaHHbeix ®I'OC CIIO no npodeccun.



Kox v HanmenoBanue
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA NIPOrpaMMbI 10 JUCHUIIJIHHE

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupath
CIIOCOOBI pelIeHuUs
3a7a4
npodeccroHanbHON
JeSITeIbHOCTH
IPUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JInuaOCTHBIC PE3YJIbTAThl  JOJIZKHBI
YacTU: TPYIOBOI'O BOCIUTAHUSA:

- TOTOBHOCTb K TpYHy, OCO3HaHHE LIEHHOCTH
MacTepcTBa, TPYyA0I00ue;

- T'OTOBHOCTB K aKTUBHOMU ACATCIIbHOCTH
TEXHOJIOTUYECKOM M COLMAIbHOW HalpaBIEHHOCTH,
CIIOCOOHOCTh HHUIAUPOBATH, IUIAaHUPOBATH
U CaMOCTOSITEIbHO BBIIOJIHATH TAKyHO 1€ TEIbHOCTb;
- HHTEPEC K pa3IuHbIM cepaM mpodhecCHOHATEHON
NeSITETbHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

OTpaxkaTb B

Osnanenue YHUBEPCAIbHBIMU yueOHbIMU
II03HaBaTCJIbHBIMU I[ef/'ICTBI/ISIMI/II

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

- CaMOCTOSITEIIBHO ¢dbopMyMpoBaTh u
aKkTyaJIu3upoBaTh mpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh  CYIIECTBEHHBIM  IpPHU3HAK

WM OCHOBAHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaHI/II/I
1 0000IIeHMS;

- ompeAensaTh IEMU  JIEATEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHS,
- BBIBJIITH 3aKOHOMCPHOCTH W IHPOTUBOPCHUSA B
paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTHUBLI B JCATCIbHOCTH, OLICHHUBATDH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OI[CHUBATh PHUCKH
MOCJIENCTBUN NEITEILHOCTY,

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIIaJIeTh HABBIKAMH y4eOHO-HCCIICI0BATEIbCKON
U MIPOCKTHOMW JICATEIIbHOCTH, HABBIKAMHU pa3pelICHHUS

3aaaBaTb

ITP6 1. ChopmupoBaHHOCTH 3HAHUU O MECT€ W PO OHOJIOTHH
B CHCTEME HAy4YyHOro 3HaHHUA; (PYHKIHOHAIBHON TIpPaMOTHOCTU
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIeM.

I[IP6 2. CdopmMupoBaHHOCTb YMEHHUS PACKPBIBATh COACpKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U TOHSATHI: KU3HB,
KJIETKa, TKaHb, OpPraH, OpraHU3M, BUJ, TOMYJALHUSA, SKOCHUCTEMA,
omonieHo3, Owoctepa; Merabomm3m  (0OOMEH  BEHmIECTB U
MPEBpAIllCHHE dHEPTUH), TOMEOCTa3 (caMoperyJsisnus), OMOCHHTE3
0enKa, CTPYKTypHasi OpraHM3anus >KUBBIX CHCTEM, TUCKPETHOCTH,
caMOpeTyJISIIHs, CaMOBOCITPOU3BE/ICHUE (penpomyKIus),
HACJIEICTBEHHOCTh, HW3MEHUYMBOCTh, JHEPro3aBHCUMOCTH, POCT
U pa3BUTHE, yPOBHEBAS OPraHU3AIIHS.

I[IP6 3. CdopmMupoBaHHOCTb YMEHHS PaCKpbIBaTh COAEpKAHHE

OCHOBOIIOJIATAIOIIMX  OWOJIOTHYECKUX  TEOPUH U THUIOTE3:
KJIETOYHOW,  XPOMOCOMHOH, MYTallMOHHOW,  SBOJIIOIUOHHOM,
MPOUCXOKICHMS )KU3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH YMEHUs packpbIBaTh

OCHOBOIIOJIArarone OMOJOTHYECKUEe 3aKOHBl U 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.W. BasunoBa, 3. T'ekkens, .
Mromnepa, K. bspa), rpaHuubl MX HOPUMEHUMOCTH K IKHBBIM
CHUCTEMaM.

I1P6 5. IlpuoOpereHue ombplTa NPUMEHEHHS OCHOBHBIX METOJIOB
Hay4yHOTO TIO3HAHMSI, HCIIOJIb3YEMbIX B OWOJIOTMU: HAOIIOACHUS
U OIMCAHMS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMI; OpraHU3alUH
U TpOBEACHUS OWOJIOTMYECKOTO HKCIIEPUMEHTAa, BbIIBUKCHUS
TUIOTE3, BBISIBICHHA 3aBUCHMOCTH  MEXAY  HMCCIEAYEMBIMU
BEJIMYMHAMHU,  OOBSICHEHUS  MONY4YEHHBIX  pe3yJbTaTOB H
(hopMyIHpOBaHUs BBIBOJOB C UCIOJIb30BAHUEM HAYUYHBIX MOHSITHUH,
TEOPUH U 3aKOHOB.

[1P6 6. CdopMHpPOBAHHOCTh YMEHHS BBLICISATh CYIIECTBEHHBIE




npo0Jem;

- BBIBIATH  NPUYHHHO-CJICICTBCHHBIC  CBSI3U
U aKTyaJIu3upoBaThb 3a4avy, BBIABHUIaTb THUIIOTEC3Y
€¢  PpCUICHWs,  HAXOAWUTh  apryMeHTBl  JUIA
JIOKA3aTeIbCTBA CBOUX YTBEPKACHHI, 3a7aBaTh
napameTpbl ¥ KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA
3aJjauyd  pe3yJIbTaThl, KPUTUYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, POTHO3MPOBATh H3MEHCHUE B
HOBBIX YCJIOBUSIX;

pa3pabarbIBaTh TUIAH PEHICHHS MPOOJIEMBI C YIETOM
aHaim3a UMCIOIIUXCS MaTepHaTbHBIX u
HEMaTepUaIbHBIX PECYPCOB;

-- yMeTh TEPEHOCUTHh 3HAHHS B IO3HABATEIHHYIO
U TIPAKTHYECKYIO 00JIaCTH KU3HEACITCITLHOCTH;

- yYMEThb MHTETPUPOBATh 3HAHHUS M3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;
- BbIABUT'ATHb HOBBIC uacu, HpCI[JIaFaTI)

OPUTI'MHAJIbHBIC ITOAXOAbI U PCHICHUA

NPU3HAKW  BUPYCOB,  KJIETOK  NPOKAPUOT M  DYKApHUOT;
OJTHOKJIETOYHBIX

U  MHOIOKJIETOYHBIX  OpraHM3MOB, BHJOB, OMOI€OLIEHO30B
U DKOCUCTEM; OCOOEHHOCTM IIPOLIECCOB OOMEHa  BEILECTB

Y TIPEBPAIEHUS] SHEPTUU B KJIETKE, (OTOCHHTE3a, TNIACTUIECKOTO U
JHEPreTHUecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meilo3a,
OIUTOJIOTBOPEHUS, PA3BUTHSI W PA3MHOXKCHHS, WHIUBUAYATHHOTO
pa3BUTHs oOpraHu3Ma (OHTOreHesza), OOpbOBI 3a CYIIECTBOBaHHUE,
€CTECTBEHHOTO OTOOpa, BHI000PA30BaHMS, MPUCIIOCOOIICHHOCTH
OpPraHU3MOB K cpejie OOUTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AHTPONIOT€HHBIX U3MEHEHUI B 3KOCUCTEMAaX CBOE MECTHOCTH,
KpYroBOpOTa BELIECTB U MPEBpPAIlEHUE SHEPTUn B brocdepe.

[IP6 7. CdopmMupOBaHHOCTH YMEHHUSI IPUMEHITH IOJyUYEHHBIE
3HaHUSA Ui OOBSCHEHUS OUOJIOIMYECKUX IMPOILIECCOB U SBICHUM,
JUISE TIPUHSATHS TPAKTHYECKUX PEHICHUH B TIOBCETHEBHOW JKHU3HH
C 1enpio0 obecreyeHus: Oe30MacCHOCTH CBOETO 370POBbS U 3/10POBbS
OKPY’KaIOIIMX JIIOJIeH, COOJIONIEHUsST 30pOBOTO 00pasza >KHU3HH,
HOPM T'PAMOTHOTO IOBEICHUS B OKPYKAIOLIEH MPUPOAHON CpELE;

IIOHUMaHHe  HEOOXOOUMOCTH  HCIONB30BAaHUSA  JTOCTHIKEHHI
COBPEMEHHOW OWOJOTUU M OMOTEXHOJOTHM [JISi PalMOHAIHLHOTO
IPUPOJONOIB30BAHMS.

I[IP6 8. CdopMHUPOBAaHHOCTH YMEHHUS pEIIaTh OHOJOTHYCCKHE
3a/la4¥, COCTABJIATh TIE€HOTHUIIMYECKUE CXEMBI CKPEIIMBAHUS IS
pa3HbIX TWUIIOB HACJEIOBAaHUS IPU3HAKOB Yy OpPraHU3MOB,
COCTaBJIATh CXEMBI IEPEHOCA BELIECTB M 3HEPTHM B JDKOCHUCTEMAX
(uenu nuTaHus, MUILIEBBIE CETH).

IIP6 9. CdopMupoBaHHOCTb YMEHHUH KPUTUYECKH OIICHHUBATh
nHpopMann0  OHMOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIOLIYIO
NICEB/IOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX HMCTOYHHKOB (CpeacTBa

MaccoBod  MHGMOpMalNMK, HAYYHO-TIOMYJSIPHbIE  MaTepHalbl);
MHTEPIPETUPOBATh THYECKHE ACTIEKThI COBPEMEHHBIX
HUCCIIEIOBAaHNN

B Ouomoruu, MenunuHe, OWOTEXHOJIOTUH; paccCMaTpUBATh
IJI00aJIbHBIE  DKOJIOTUYECKHE  MPOOJEeMbl  COBPEMEHHOCTH,




¢dbopmupoBaTh

10 OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3UIHIO.

IMP6 10. CdopmupoBaHHOCTH YMEHHWH cO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OHOJOTHYECKOM
MH(OPMALINY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02. Hcnonb3oBaTh
COBpPEMCHHBIC
CpecTBa IOUCKA,
aHaim3a

¥ MHTEPIIPETAUH
uHpopmanuu

U nH()OpPMAIOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32,144
npoeCCUuOHATBLHON
JeSITeTbHOCTH

JImyHOCTHBIE PE3YJIbTAThl  JOJIZKHBI
YaCTH: HCHHOCTU HAYYHOI'O ITIO3HAHUS:

OTpaxkaTb B

-chopmupoBaHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKH W OOIIECTBEHHON IMPaKTUKH,
OCHOBaHHOT'O

Ha JHMajore KyJbTyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIBTYPHOM MUDE.
MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHHUBEpPCaIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU ACHCTBHUSIMH:

B) pabota ¢ uHpopMaIuei:

- BIAQJACTh HaBBIKAMH TIOJyYeHHUs HWHPOpMAIHUU
U3 MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITH TIOUCK, aHAIN3, CHCTEMATH3AIIHIO

U UHTEpIpEeTanui0 UHPOPMAIUU PA3IUYHBIX BUIOB
1 GOpM Ipe/ICTaBICHHUS,

- co3gaBaTh TEKCThl B pa3IMYHbIX (opmartax c
y4eTOM Ha3HaueHWss UWHQPOpMAMA U LEJIEeBOM

ayJUTOpUH,  BbIOMpas  ONTUMabHYIO  (opmy
IpEeJICTaBICHUS
U BU3YyaJIM3alllu;
- OIEHMBaTb  JOCTOBEPHOCTb,  JIETUTHUMHOCTb
uHpOpMalLlUK, €€ COOTBETCTBHE TIPAaBOBBIM H

MOPaJIbHO-3THUYCCKUM HOPMaM;

- UCIIOJIb30BAaTh CPpCACTBA I/IH(I)OpMaI_[I/IOHHLIX

N KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEeIICHUA
KOTHHUTHUBHBIX, KOMMYHHUKATHUBHBIX n

ITP6 1. ChopmupoBaHHOCTH 3HAHUU O MECT€ U PO OHOJIOTHH
B CHUCTEME HAy4HOro 3HaHMs; (YHKUHMOHAIBHOM TI'PaMOTHOCTH
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.

IIP6 7. CdopMHPOBaHHOCTh YMEHHUS HPUMEHSATH IOJTy4YEHHbIE
3HaHUS JUIS OOBSICHEHUS OMOJOTHMYECKUX IPOLECCOB M SBICHHIA,
JUIsL TIPUHATUS NPAKTHUYECKUX PELICHUM B IIOBCEJHEBHOW JKHU3HU
C LIeJbI0 o0ecreueHns Oe30MacCHOCTH CBOETO 370POBbs U 3/10pPOBbS
OKpY’KaIOIIMX JIFOJIeH, COOMIOZeHHs 310pOBOT0 00pa3a >KU3HHU,
HOPM T'PAMOTHOTO IOBEICHUS B OKPYKAIOLIEH MPUPOAHON CpPEXE;
INOHUMaHUE  HEOOXOJMMOCTH  MCIIOJIB30BaHMUS  JOCTHOKEHUM
COBPEMEHHOM OHOJOTMU M OMOTEXHOJOTMH JUIsl paloOHaIbHOIO
IIPUPOIONOIB30BAHUS.

I[TP6 10. CdopmupoBaHHOCTH, YMEHHWH CcO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTMYECKOMH
MH(}OpMaLIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
HOHSATHIHBIN anmapaT 61Mo10run




OpTraHU3aIMOHHBIX 3a1a4 c COOJII0ICHHEM
TpeOOBAaHUI 3PrOHOMHKH, TEXHHKH O€30MacHOCTH,
THUTHUEHBI,  PEeCypcocOepekeHUsi,  MPABOBBIX U
TUYECKMX  HOPM, HOpPM  HMH(OPMAMOHHOU
0e301acHOCTH

OK 04. 3ddextuBHO
B3aMMO/ICICTBOBATh

1 paboTaTh B
KOJUICKTUBE U KOMaHJIe

JlngHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTh B
YacTU: IEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHHUE
IIEHHOCTH HAYYHOM JEeATEIbHOCTH, TOTOBHOCTH
OCYIICCTBIISITh TPOEKTHYI0 M HCCIEIOBATEIBCKYIO
NEeSTeIbHOCTh MHMBUYaIbHO U B TPYIIIIE.
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaneHve yHHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU
JICHCTBHUSMU:

0) cOBMECTHAs JICSITEIIbHOCTD:

- TMOHWMaTh W WUCIOJb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- TNpPUHUMATh IEJIH COBMECTHOW JIESATCIBHOCTH,
OpraHU30BBIBATH M  KOOPAWHUPOBATH JICHCTBUS
M0 €€ IOCTIIKCHHIO. COCTABIATH IUIAH JCHCTBUM,
pacmpeensiTh poilu C Y4eTOM MHEHUH yYacTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBnaseHne  yHHMBEpPCATbHBIMU  PETYJISATUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MIPUHUMATh MOTHBBI M apTyMEHTBHI JPYTUX JIOACH
IIPU aHAJIK3€E Pe3yIbTaTOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO JAPYTHX JIFOICH

Ha OIINOKH;

- pa3BUBATH CIIOCOOHOCTH MMOHUMATh MUP C TIO3HUIIHH
JPYTroro 4eloBeKa

IIPG 5. IlpuobpereHue ombITa NPUMEHEHUS OCHOBHBIX METO/OB
HAy4YHOTO MMO3HAHUS, UCTIOIH3YEMBIX B OMOJIOTHH: HAOIIOICHUS
U ONHMCAHMSI KUBBIX CHCTEM, MPOLIECCOB U SIBICHUI; OpraHU3aluu

n MNPOBCACHUA OHOJIOrHYECKOI0 SKCIICPUMCHTA, BbIIBUKCHUA
THIIOTE3, BBISIBJICHH A 3aBUCHUMOCTH MCKOY HCCIICAYCMbIMHA
BCIIMYMHAMU, 00BSICHEHHS IMOJIYUYCHHBIX PE3YIbTATOB

U (QOopMyIHpPOBaHUS BBIBOJIOB C
IIOHATUM, TEOPUH U 3aKOHOB

HCIIOJIb30BAHHUEM  HAYYHBIX

OK 07.
CopelicTBOBaThH
COXPaHCHHUIO
OKPYXKAaroIIeH Cpelibl,

JInyHOCTHBIE pe3ynpTaThl JOJKHBI OTpa)kaTb B
4acTHu: 9KOJIOTUYECKOI0 BOCIIUTAHHUS: -
c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpBI,

INOHHMMAaHHC BJIHWAHHUA COLMAJIBHO-3KOHOMHNYCCKHX

[IP6 5. IlpuoGpereHue ombITa MPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOTO TIO3HAHMSI, HCIOJIb3YeMbIX B OWOJIOTMH: HAOTIOACHUS
Y OTIMCAHUS KUBBIX CHCTEM, TTPOIIECCOB U SBJICHHI; OpraHU3alliuu

W TMPOBEACHUS OWOJOTMYECKOTO JKCIIEPHUMEHTA, BBLIBUIKCHHUS




pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS
00 “3MEeHEeHUHn
KJIUMAaTa, IPUHIHUIIBI
OEepeKIUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE

B YPE3BBIYANHBIX
CUTYalUAX

MPOLECCOB HA COCTOSHUE NPUPOJHON M COLMAIBHOMN
cCpelbl,  OCO3HaHWE  IJI0OAJBHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IJIJAHUPOBAHUE U OCYIIECTBIICHUE NEUCTBUN

B OKpYXalollled cpefe Ha OCHOBE 3HAHUA LeEIeH
YCTOMYMBOT'O Pa3BUTHUs YEJIOBEUECTBA;

- AKTUBHOE HEIPUATHE NEHCTBUN, IPUHOCAILUX BpeL
OKpYXalollei cpee;

- yYMEHHE TPOTHO3UPOBATH  HEOJIAroNmpHsTHBIC
9KOJIOTMYECKHE TOCIEACTBUA NPEAIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpEHHUE OIBITA NEATEIBHOCTH IKOJIOTHYECKOU
HaIpPaBJIEHHOCTH.

MetanpeameTHble pe3yIbTaThl IOJKHBI OTPaXaTh:
OBnazneHne yHHUBEpCaIbHbIMU KOMMYHUKAaTUBHBIMU
NENCTBUSIMU:

0) coBMECTHasl €SI TEIIbHOCTD:

- [OHMMaTh M UCHOJb30BaTh IPEUMYIIECTBA
KOMaHIHON ¥ MHAMBUIYAIbHOHN paboThl;

- TMpUHUMATh UEJIH COBMECTHOW JEeATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH NEHCTBUSA

10 ee JOCTIM)KEHHIO: COCTaBIIIThL INIAH JIEWCTBHUM,
pacnpenenaTs pojau C YYETOM MHEHUH y4YaCTHUKOB
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

TUTOTE3, BBISIBJICHUS 3aBHCUMOCTH
BEJIMYMHAMH, 00BsICHEHUS
u  (hopMynHpOBaHUS BBIBOJOB
MOHATHH, TEOPUI U 3aKOHOB.
I[TP6 6. CdopMUPOBAHHOCTh yMEHHSI BBIICTSATH CYIIECTBEHHBIC

MCKAY HCCIICAYCMbIMU
IMOJIYYCHHBIX PE3YIBTATOB
C HCIOJB30BAHUCM HAYYHBIX

NOpU3HAKH  BHPYCOB,  KIETOK  MPOKAPHOT W DYKAPHOT;
OJHOKJICTOYHBIX

U MHOTOKJICTOYHBIX  OPraHHU3MOB, BHJOB, OHOTI€OIICHO30B
U DOKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB

U TNPEBpAIICHUs] 3HEPrUM B KJETKe, (POTOCHHTE3a, MIACTUYECKOro
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Melo3a,
OIJIOZIOTBOPEHMSI, PA3BUTHUS M PAa3MHOXKEHHs, WHAWBUIYaIbHOTO
pa3BUTHs OpraHu3Ma (OHTOreHe3a), OOpbObI 3a CyIlEeCTBOBAHUE,
€CTECTBEHHOI0 0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPTaHU3MOB K cpeJie OOMTaHUS, BIUSHHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH,
KPYTOBOPOTa BEIIECTB M MPEBpAIeHNe YHEPTHH B Onocdepe.

I[IP6 7. CdopmMHpOBaHHOCTH YMEHHUS IPUMEHITH IOJyYEHHBIE
3HaHUS Ui OOBSICHEHUs] OMOJOIMYECKUX IPOLIECCOB M SBICHMH,
JUIE TIPUHSATHS TPAKTHUECKUX PEIICHHH B TOBCEIHEBHOM >KU3HU
C Lenblo obecrieueHust 6e30MaCHOCTH CBOETO 37I0POBbS M 3/10POBbSI
OKPY’KaIOIIMX JIFOJIeH, COOIOIEHUsI 30pOBOTO 00pasza >KH3HH,
HOPM TI'pPaMOTHOTO MOBEJCHMS B OKpY’Kalolleld NMPUPOIHON Cpere;
MOHWMaHWEe  HEOOXOJAWMOCTH  HCIIONB30BAaHUS  JTOCTHIKCHUH
COBPEMEHHOM OMOJIOTMM W OUOTEXHOJIOTUH Ul PalMOHAIBHOTO
MTPUPOIOTIOIE30BAHHMS

Koa u HammMeHnoBanue

Ilnanupyemblie pe3yabTaTbl OCBOCHUSA IHCHUTIINHbBI

(popmupyembIx

KOMIIeTeH I

YMmennst 3Hanug

IIK 1.1. T'oTroBUTH
KYJIbTUBALIMOHHBIE

00opy/10BaTh MapoBbI€ I'PAbl U MPOCTEHUIINE MJICHOYHBIE
YKPBITHS /17151 BEIpAIIMBAHUs OBOIIHBIX KYJBTYp (paccaipl)

BUJIbBlI W HA3HAYCHUC COOPY)KeHI/Iﬁ 3alIUIICHHOT'O TpYHTa,
000pyaOBaHUS




COOPYKCHHSI,
obopyioBaHue,
MaTepUabl, TOYBHI JIJIsS
BBIpAIIBaHUS
OBOIIHBIX KYJIbTYP
(paccajpl OBOIIIHBIX

KYJIBTYD)

B COOTBETCTBUM C 3aJlaHHBIMM XapaKTEPUCTHUKAMHU C
UCIOJIb30BaHUEM CIEIHAIbHBIX HHCTPYMEHTOB U paboydero
HUHBEHTapsI

MIPOU3BOJIUTH MOHTaX M JIEMOHTaXX MapHUKOB, Pa30OPHBIX
TEIUINILL C UCTIOIb30BAaHUEM CIIELUAIbHBIX UHCTPYMEHTOB
MPOU3BOJUTh OYMUCTKY KapKacoB  KYJbTHBALIMOHHBIX
COOpPYXEHHUM OT CTApOM IUIEHKM W HATATMBAaHHUE HOBOWU
IJIEHKU C UCIIOJIb30BAHUEM CIIELIMAIBHBIX HTHCTPYMEHTOB
TOTOBUTh  AC3MH(DUUUPYIOMIKE  PACTBOPBI  33aJaHHOMN
KOHLIGHTPAllUU €  MCHOJb30BAaHUEM  CHEUUAIBHOTO
nmabopaTopHOro 000pyIOBaHHS sl OOpPabOTKH TETUIHII,
o0opyI0BaHus1, MHBEHTAps, TPYHTA

o0pabarTbIBaTh TOpSAYEH BOAOH W AE3MHOUIMPYIOIIUMH

pacTBOpaMu KYJIbTUBALIIOHHbIE COOpY KEHMS,
o0OpyIOBaHWE, WHBEHTAph C LEIBI0 HUX OYHCTKH H
o0e33apaKuBaHMs

[I0JIb30BaThCAd  J1a0OpaTOpPHBIM  O0OpPYJIOBaHUEM  IPHU

MIPUTOTOBIICHUH, TIPOBEPKE U

KOPPEKTHPOBKE COCTaBa IMTATEJIbHBIX PAcTBOPOB JJIs
BBIpAIIMBAaHUS  OBOIIHBIX KYJIbTYp(paccaabl OBOIIHBIX
KyJbTyp) METOJOM THUIPONOHUKM M a’pONOHHKH B
COOTBETCTBHUM C HMHCTPYKIHUSMH TI0  DKCIUTyaTalllH
o0opyaoBaHus

MOJIH30BaThCS CPEJICTBAMU MPOOOOTOOPa Mpu 0TOOpE MPod
NOYBHI (TIOYBEHHBIX CMeceil), TpyHTa U CyOCcTpaToB
10JIb30BaThCA CeITbCKOXO035HCTBEHHBIM PYYHBIM
MHBEHTAapeM IpU MOATOTOBKE MOYBBI, TPYHTA K MOCEBY H
MIOCAJIKEe OBOILHBIX KyJIbTYp (paccabl OBOLIHBIX KYJIbTYP)
MPOU3BO/IUTH MPONApUBaHUE TPYHTA B KYJIbTHBALMOHHBIX
COOPYKEHHSIX C IIeJIbI0 ero 00e33apakuBaHus

BHOCUTH TOYBOYJIyUIIatonue J00aBKU (TECOK, OMMIIKH,
Topd, KOMIIOCT) B TpPyHT M TMOYBYy B TIpoIecce HUX
00pabOTKM B COOTBETCTBUM  C  TEXHOJOTHSIMH
BO3/ICTBIBAHUS OBOIIHBIX KYJIBTYP

TEXHOJIOTUSI COOPYXKCHHS TapOBBIX TIPS, TOHHEIbHBIX
YKPBITHH, TAPHUKOB, Pa300PHBIX TEIUIMLL JUIsl BbIpAIllMBaHUS
OBOLIHBIX KYJBTYp (paccaibl OBOILIHBIX KYJIbTYp)

IpaBUJIa IPUTOTOBICHUS AC3UH(DULUUPYIOIIUX PAaCTBOPOB IS
00pabOTKM KyJIbTUBAIIMOHHBIX COOPYXEHHUH, 000pYIOBaHUS,

UHBEHTapsI

METOABl Je3UH(EKIUH, HCHOJIb3yeMble B 3alIMIICHHOM
TpYHTE, U OPSAJOK €€ TPOBEICHUS

COCTaB THTATENIbHBIX PACTBOPOB, HCIOJIB3YEMBIX  JUIS
BBIpAIIBaHUs  OBOINHBIX KyJIbTYp (paccaibl OBOIIHBIX
KyJIBTYP)

IOpAAOK IPUIOTOBJICHUA, ITPOBCPKH H KOPPCKIOHUHU COCTAaBa

NUTATEIbHBIX PACTBOPOB JIJIi  BBIPALIMBAHMS  OBOIIHBIX
KylnbTyp  (paccaibl  OBOWIHBIX  KYJIBTYpP)  METOJOM
TUAPOTIOHUKU U a3POTIOHUKHI

OpaBWia AKCIUTyaTallud  CHENHalbHOTO  00OpYIOBaHUS,

UCIIOJIB3YEMOrO AJIs

IPUTOTOBJICHUS IUTATEIbHBIX PACTBOPOB IIPH BbIpAIIUBAHUU
OBOIIIHBIX KYJBTYP METOJOM THPONOHUKHI U a3POIIOHUKH
TEXHOJOTHSl MPUTOTOBJIEHUS IOYBEHHBIX CMecel
BBIpAIllMBAaHMUs  OBOIIHBIX KYJbTYp (paccaabl
KyJbTYp)

cyOcTparbl, HUCHONb3yeMble JUIsl BbIpAIlMBAHUS OBOIIHBIX
KyJabTyp  (paccaabl  OBOIIHBIX  KYJIbTYyp)  METOJIOM
TUIPOTIOHUKH, U METO/BI UX IIOJATOTOBKU

MOPAJIOK  MOATOTOBKH CyOCTpPaTOB, HCHOJb3YEMBIX  JUIS
BBIpAIllMBAaHMUs  OBOUIHBIX KYJBTYp (paccaibl OBOIIHBIX
KYJbTYP) METOJIOM THJPOIOHUKH

TEXHOJOIMSl TOATOTOBKM TIOYBBI MOJ TIIOCEB M IIOCATKY
OBOILIHBIX KyJIbTyp (paccaiapl OBOIIHBIX KYyJIbTYp) B
KYJbTUBALIMOHHBIX COOPYKEHMSIX U OTKPBITOM I'PYHTE
CTaHJapTHbIE METO/Abl OTOOpa MNpo0 TMOYBBI (TMMOYBEHHBIX
cMmeceif), TpyHTa M CyOCTpaToB, HCIIOJIB3YEMbIX IPH
BO3/IEJIBIBAHUU OBOIIHBIX KYJIBTYP

JUIS
OBOIITHBIX




NPOM3BOAUTH  TEPEKOIKY,  pa3paBHUBaHUE  MOCIE
HEPEKOIKH TO04YBbI (TPyHTa), HOPMUPOBaHHE TP, JTYHOK,
00po311 B KyJIbTUBAIIMOHHBIX COOPYKEHHSX M OTKPBITOM
IPYHTE C WCIOJb30BAHHEM  CEJIbCKOXO3HCTBEHHOTO
PY4YHOIO UHBEHTAps

HAIOJIHATh KOHTCHHEPHl NHUTATEIbHBIMA M HHEPTHBIMU
cyOcTparaMu Bpy4YHYIO

HOJIB30BAThCSl  CICHHMAIBHBIM ~ O00OpYIOBaHHEM IS
W3TOTOBJICHHSI TPYHTOB, TOP(ONEPErHOMHBIX TOPIIOYKOB,
NHUTATENbHBIX KYyOMKOB [UISi  BBIPAIMBAHHUS  PACCAIbI
OBOLIHBIX KYJIBTYP

BBINIOJIHATE Pa0OThl 10 TMPOCEUBAHUIO, IPOMBIBAHUIO,
YAAJICHUIO HpI/IMCCGf/'I, OInITUMH3alIUN 3JIEMEHTHOI'O
nuTaHus  pacteHuit  npu  3adochayrBaHUU  TIOYBHI,
CMCUINBAaHUIO Cy6CTpaTOB, HCIIOJIb3YCMbIX JJIsA
BBIPAIMBAHUS OBOIIHBIX KYJIBTYP METOJIOM THIPOIIOHUKH
CMEIINBATh KOMIIOHEHTHI ITOYBCHHBIX CMeced B 3aJaHHOM
COOTHOIICHUH

I10JIb30BaTHCS CIIELIMAJIBHBIM o0opyaoBaHHEM
(ycraHoBKamMu) 1O  MPUTOTOBJIICHUIO  MUTATEIHHBIX
pacTBOpOB Ul BBIPAIIMBAHUS ~ OBOLIHBIX  KYJBTYpP

(paccasbl OBOUIHBIX KYJIBTYp) METOJOM THUIPONOHUKH U
a’POMOHUKH B COOTBETCTBMM C MHCTPYKLIMSIMHU IO
JKCIUTyaTaIluu 000pyI0BaHUS

BBITIONHATh OTOOp, YMaKOBKY, MapKHPOBKY MPOO MOYBHI

(MOYBEHHBIX CMeceil), TpyHTa, CyOCTpaTOB OBOIIHBIX
KYJbTYP JUIsl UCTIBITAHUN
ONpeAeNsATh  CTaHJAAPTHBIMU  METOJaMU  KayecTBO

BBITIOTHEHUSI MEXaHU3UPOBAHHBIX pPabOT Mo 00paboTke
Mo4Bel (TpyHTA) TIOA OBOINHBIE KYJBTYpHI (paccamy
OBOILIHBIX KYJIBTYD)

arpoTexHu4eckrue TpeOOBaHUs K BBIIIOJIHEHUIO OINEpaldil Mo
00paboTKe TmMOYBHI (TpyHTa) TIIOJ OBOIIHBIC KYJIbTYpPbI
(paccay OBOIIHBIX KYJIBTY])

METO/IbI OIEHKU KaveCTBa BBHIIOJHEHUS MEXaHU3UPOBAHHBIX
pabor 1o 00paboTke TOYBBI (IPyHTa) IIOJ OBOIIHBIC
KYJIBTYpPBI (paccay OBOIIHBIX KYJBTYP)

TpeOOBaHUSI OXpaHbl TpyJa IMpH BO3ACIBIBAHUM U YOOpKe
IPOJYKIIUH PACTEHUEBOJICTBA

[1K 1.3. BeimoaasaTe
HEMEXaHU3UPOBAHHBIE
OTIepaIliH 0 YXO1y 3a

MOJIb30BaThCsl 000PYAOBaHHEM, 00ECIICUNBAIOLINM MO1ady
MATATEJIBHOTO pacTBOpa IpU BBIPAIIMBAHUM  OBOILEH
METOJOM THJIPOIOHMKU U a3PONOHUKH, B COOTBETCTBUHU C

HOPMBI, CTIOCOOBI M TEXHUKA TIOJIMBA OBOLIHBIX KYJIBTYP
TEXHOJOTHH MOJKOPMKHU OBOIIHBIX KYJIbTYp YJIOOpPEHHSIMHU U
CTUMYJIATOPAaMU pPOCTa




OBOIIHBIMU KYJIbTYPaMHU
(paccajioli OBOIIHBIX
KYyJbTYp) B
COOTBETCTBHH C
TEXHOJIOTUSIMH UX
BO3ICIIbIBAHHSI

MHCTPYKLHSAMHU IO €ro IKCIUTyaTaluu

MOJIb30BaThCcs  OOOpyHOBaHUEM, B  TOM  YHCIE
aBTOMATHU3UPOBAHHBIM, JUISl CO3/IaHUs PEXKMMA OCBELICHMUS,
TEMIIEpaTypbl W  BJIAKHOCTH Cpedpl B  YCIOBHSX
3alMIIEHHOTO TPYHTa B COOTBETCTBUU C HMHCTPYKLMSIMU
IO 3KCIUTyaTaluu 000pya0BaHus

10JIb30BaThCA CHEeIUaJIbHBIM IPOrpaMMHBIM
o0ecrieueHrneM IpU SKCIUTyaTallid aBTOMAaTU3MPOBAHHOTO
o0opynoBaHUS  JUIS  CO3JAHMsI ~ MHUKPOKIMMAara B
3aIMILEHHOM I'PYHTE U M0J1aye MUTATEIbHOTO pacTBOpa
[I0JIb30BATbCA  CIELMAJIbHBIM  OOOpYyIOBAaHHUEM  IIPU
MMOJAKOPMKE PACTEHUM YIJIEKHUCIIBIM I'a30M B COOTBETCTBHUU
C MHCTPYKIMSAMHU I10 IKCIUTyaTallii 000pyJ0BaHUS
MIPOBOJIUTH NIaCbIHKOBaHHUE, MPUIIHIIBIBAHUE,
MO/IBSI3bIBAHUE OBOLIHBIX KYJIBTYp B COOTBETCTBUU C HX

OMOJIOTUYECKUMU ~ OCOOEHHOCTSIMM M TEXHOJIOTUSIMU
BO3/IEJIBIBAHUS
II0JIB30BATHCA CEJIbCKOXO03511 CTBEHHBIM PYYHBIM

MHBEHTApeM IpU IMPOBEJCHUU MEXAYPAIHBIX 00pabOTOK
(ppIXJ€HMSI, OKYyYMBAaHHS) TOYBBI B IPOILIECCE BEreTaluu
OBOILHBIX KYJIBTYP

IIPOBOJIUTH JIBIMIICHUE, MOJUB, IMOKPBITHE CHEUAIbHBIMU
Marepuagamy, MyJIbYMPOBAHME C  LENbI0  3alUThI
OBOLIHBIX KYyJbTYp (paccaibl OBOIIHBIX KYJbTYp) OT
HEeOJIaronpusATHBIX METEOPOJIOTHYECKUX YCIOBUN
MPOBOAUTh WJACHTHUQHUKAMIO U  yJaJeHUE COPHBIX
pacTeHui U3 MoceBoB (IT0CAZ0K) OBOIIHBIX KYJIbTYP
MPOBOAUTh WIACHTU(PUKALMIO M YAAJEHUE BHJIOBBIX H
COPTOBBIX IpHMeceil M3 MOCeBOB (IOCAJ0K) OBOLIHBIX
KYJIBTYp IPU IPOBEIECHUH BUAOBBIX M COPTOBBIX IPOIIOIOK
BBIIIOJIHATH IIPOPEKUBAHUE OBOLIHBIX KYJIBTYD
oOKalMBaTh KOCOM WM pPYYHOH KOCHIIKOM TOCEBBI,
IIOCAJKU OBOILHBIX KYJIbTYDP, MEKH, TPAHULIBI, KAHAJIBI
I0JIb30BAThCS CIelUaIbHbIM WHCTPYMEHTOM "

TEXHOJIOIMH IOJKOPMKHM OBOIIHBIX KYJIBTYP
ra3oM

TpeOOBaHUSI OBOIIHBIX KYJIbTYp K YCIOBHUSIM IPOU3PACTAHUS
(peXUMy OCBELICHMs, TEMIEPaTyphl, BIAKHOCTH IOYBBI U
BO3/yXa, PeXKUMY MUTAHK) B 3aBUCIMOCTH OT (ha3 pa3BUTHUSA
OpaBUiIa OSKCIUTyaTalMd OOOpYIOBaHUSA Ul  CO3JaHUS
MUKpPOKJIMMAaTa M I0Jadye MMTaTEIbHOIO pacTBOpa B
3aLUILEHHOM IPYHTE

IIPOrpaMMbl yIpaBJIE€HUs aBTOMATHU3UPOBAaHHBIM
000pyIOBaHUEM JUIsl CO3JAaHUS MHUKPOKIMMATa B YCIOBHUSX
3alMIIEHHOT0 TPyHTa

TEXHOJIOTUS] ACHIHKOBAHMUS, MPUILIUIIBIBAHUSI, 110/IBSI3bIBAHUS
OBOLIHBIX KYJBTYp

TEXHOJIOTUSI O00pabOTKM IOYBBI B IIpollecce YyxoJa 3a
OBOLIHBIMHU KYJIbTYpaMH (paccajoi OBOLIHBIX KYJIbTYD)
BHEIIHUI BUJI OBOILHBIX KYJIbTYP U COPHBIX PACTEHUIN
IpaBWja IPOBEJIEHUS IPOIOJIOK, B TOM 4YHCIIE€ BHJIOBOW H
COPTOBOI

IpUEMBbl 3allUThl OBOIIHBIX KYyJIbTYp (paccaibl OBOIIHBIX
KyJbTYpP) OT HEOIAronpusATHBIX METEOPOIOTHUECKUX YCIOBUM
arpoTeXHUYecKrue TpeOOBaHMsI K MEPONPUATHAM 0 yXO1y 3a
OBOIIHBIMHU KYJIbTYpaMH (paccajoi OBOILIHBIX KYJIbTYD)
METO/Ibl OLIEHKH KaueCTBa BBIMIOJHEHHBIX MEXaHU3UPOBAHHBIX
paboT Mo yXoAy 3a OBOIIHBIMH KyJbTypamu (paccanoi
OBOIIIHBIX KYJBTYP)

TpeOOBaHUS K KadyecTBY paboT mo yOopke U J1e3MH(EKIUN
CKJIAaJCKUX  TOMelIeHuH, paboyero  HHBEHTaps WU
00opy0BaHus, NpeAHa3HAYEHHBIX JJIs XpaHEHUs MPOAYKIMH
IIOJIEBBIX KYJBTYD

MpaBWJIa MPUTOTOBJICHUS I€3UH(PUIUPYIOIINUX PAaCTBOPOB

YTJICKUCIIBIM

YCIOBUA  XpaHEHHMs  MPOAYKLUMH  TOJEBBIX  KYJIbTYP,
o0ecrneynBaroIe ee COXPaHHOCTb
IpaBUja JIKCIUTyaTallkd  CIEHUAIBHOrO  00OpYJOBaHUS,

HCIIOJIB3YEMOT0 IPU XPAHEHUU ITPOTYKIIUH ITOJIEBBIX KYJIBTYP




o0opysoBaHHWEM MpU OOKAIMUBAHUU IIOCEBOB, IOCAIOK
OBOIIHBIX KYJbTYP, MEX, TPAHUI] U KAaHATIOB

OIIPCACIIATH CTaHAapTHBIMU METOAaMH Ka4ueCTBO
BBINTOJHEHUSI MEXaHU3UPOBAHHBIX pPabOT 1O yXOay 3a
OBOLIHBIMHU KYJIbTYpaMH (paccazoi OBOLIHBIX KYJIBTYP)

TpeOOBaHUSI OXpaHbl TpyJa IpH BO3ACIBIBAHUM U YOOpKe
IPOAYKIIMH PACTEHUEBOCTBA

METO/IbI OLICHKH KAa4€CTBA BBHIMTOJIHEHHBIX MEXaHHU3UPOBAHHBIX
paboT Mo yXoAy 3a OBOIIHBIMH KyJbTypamu (paccamoit
OBOLIHBIX KYJIBTYP)

TpeOOBaHMUS K KauyecTBY paboOT mo ybopke u ae3uH(EKIuu
CKJIAJCKUX  TOMEIIeHWH,  paboyero  WHBEHTaps W
o0opy0BaHus, MpeAHA3HAYCHHBIX JJIS1 XPaHEHUS MPOAYKIIMH
MIOJIEBBIX KYJIBTYP

IpaBHJia IPUTOTOBJICHUS E3UH(DUIIUPYIOMIUX PACTBOPOB

YCIOBHMSL ~ XpaHEHUs  NPOAYKUUM  IOJEBBIX  KYJIbTYp,
o0ecreynBaroIue ee COXPaHHOCTb
IpaBUIa JKCIUIyaTalluM  CHEIHUAIbHOIO  00OpyAOBaHMS,

UCIIOJIB3YyEMOI0 IIPU XPAHCHUU IIPOLYKIUU IIOJIEBBIX KYJIbTYP
TpeOOBaHUSI OXpaHbl TpyJa IpPH BO3JICIBIBAHUM U yOOpKe
IPOAYKLIMH PACTEHUEBOICTBA

IIK 1.4. BeimmojHsATh
HEMEXaHU3UPOBAHHbIE
oTieparyu 1o
MIPUMEHEHUIO
yA0OpeHu# 1 CpesiCTB
3aIUThl PACTCHUH B
TEXHOJOTMYECKOM LIUKIIE
BO3JEIbIBAHUS
OBOIITHBIX KYJIBTYP

OTIPEJIENIATh OTKJIOHEHUS B Pa3BUTHH OBOIIHBIX KYJIBTYp OT
HOPMBI 10 BHEITHUM TPU3HAKAM
H0JIb30BaThCS CTIeIUATBHBIM
(pactapuBaTeIIMU-U3MEIbYUTEISIMH,
TYKOCMECHTEIbHBIMH YCTAaHOBKAMH) B COOTBETCTBHU C
MHCTPYKIMAMU IO €ro H3KCIUTyaTallid IpH TOATOTOBKE
MUHEpAIBHBIX YAOOpEHHWId K BHECEHWIO TIOJ OBOIIHEIC
KYJIBTYPBI

BHOCUTH YIOOpEHHsI HEMEXaHH3HMPOBAHHBIM CIIOCOOOM JI0
noceBa (IOCaaKH), BO BpeMs IMoceBa (MOCATKU) U TPH
MPOBEJCHUU  TMOJKOPMOK  OBOIIHBIX  KYJIBTYp  C
COOJIIO/ICHHEM 33JaHHBIX arpOTEXHUUYECKUX TPeOOBaHMIA
MOJIb30BaTHCS CEeITbCKOXO03SICTBEHHBIM PYYHBIM
WHBEHTApeM IpH MOJArOTOBKE K BHECEHHWIO M BHECEHUH
MUHEPAITBHBIX ¥ OPTaHWMYECKUX YJOOPEHUH 10/ OBOIIHEIE
KYJIbTYpbl HEMEXaHU3UPOBAHHBIM CIIOCOOOM

3arpykaTh MHUHEpaJIbHBIE yIOOPEHUS B TYKOBHOCSIIUE H
NOCeBHBIE (MOCaJI0YHBIE) arperarbl, HMCIOJIb3yeMble TPH

o0opyoBaHuEeM

M0JIb30BAThCS CIELUATBHBIM O000pYOBaHUEM M MHBEHTApPEM
OpU TPUTOTOBIEHUHM CMECEl M pPacTBOPOB IMpernapaToB
3a/IaHHON KOHIIEHTPALIMHU TSI 3aIIUThI OBOIIHBIX KYJIbTYP
3arpykatb ~XMMHUYECKHE CpEACTBAa  3alUThl  OBOULIHBIX
KyJIbTyp, Ouompenaparsl, ceMeHa (1ocaJiouHbIi MaTeprai) B
OpPOTPAaBUTENM M  ONPBICKUBATEIM B  COOTBETCTBHUU C
WHCTPYKIUSAMH 110 UX DKCIUTyaTaluu
NPU3HAKKM YTHETEHHS]  OBOIIHBIX
HEOIaronpusTHEIMHU YCIOBUSMH POCTa
TEXHOJIOTHSI TOJATOTOBKM  MHUHEpaIbHBIX
BHECEHUIO

IpaBuUiia HKCIUTyaTallddl CHEIHaTbHOTO OO0OpYAOBAaHUS IS
MOATOTOBKA MHUHEPATLHBIX YA0OPEHUH K BHECCHHIO
TEXHOJIOTMM BHECEHUsI OpPraHUYeCKMX W MHUHEpaIbHBIX
yA0OpeHUH 1101 OBOIIHBIE KYJIbTYPhI

MpaBujia MPUTOTOBIIEHUSI CMECEd U PACTBOPOB XMMHUUECKHX
CPENICTB 3alllMTHl PACTCHHN W OHWOIpenapaToB, OTPABICHHBIX
MPUMAHOK 33JaHHOT0 COCTAaBa M KOHILIEHTPALMU ISl 3AILUTHI

KyJIbTyp, BbI3BaHHbBIE

ynoOpeHuit K




IIPOU3BOJACTBE  NPOAYKUMU  OBOLIHBIX  KYyJIbTYp, B
COOTBETCTBUH C HHCTPYKIMAMM 10 UX IKCIUTyaTalluK

I10JIB30BATHCA CIeLUaTIbHBIM 000pyI0BaHUEM u
MHBEHTapeM IIpU IPUTOTOBICHUM CMECEd U PacTBOPOB

MpErnaparoB  3aJaHHOW KOHUEHTPAUHUHW I 3allUThl
OBOILIHBIX KYJIBTYD
3arpy’katb XUMHUYECKHE CPEJCTBA 3alIUThl OBOIIHBIX

KyJbTYp, OHOmpenapaTsl, ceMeHa (IT0caloYHbIi MaTepHan)
B NIPOTPABUTENU M OMNPHICKUBATEIM B COOTBETCTBUHU C
WHCTPYKLHSAMH IO UX IKCIUTyaTalluu

MOJIb30BATHCSA CHeIUaIbHBIM o0opyoBaHuEeM
(mpoTpaBUTENSIMH) B COOTBETCTBHH C WHCTPYKLUHUSMHU IO
€ro SKCIUTyaTalliy MPU NPOTPaBIMBAHUUA CEMSIH OBOIIHBIX

KyJIbTYp
[I0JIb30BATbCA  CHELMAIBHBIM  OOOpYyJOBaHUEM  IPHU
IIPOBE/ICHUU  ONBUIMBAHUS, OIPBICKUBAHHUS  OBOILHBIX

KYJIBTYp, IOYBbI, TOYBEHHBIX CMeceil 1 cyOCTpaToB
MECTUIIaMU U OHOJIOTMYECKUMHU CPEACTBAMHU 3aAIUThI
pacTeHuil HeMeXaHU3UPOBaHHBIM CIIOCOOOM

BBINIOJIHATh ~ 3aTapuBaHHe, pacTapuBaHUE, MOTPY3KY,
BBITPY3KY  yJIOOpEeHUH, CpenCcTB 3alllUuThl  pacTeHUi
HEMEXaHU3UPOBAaHHBIM CIIOCOOOM Ha Pa3IMYHBIX 3Tarax
TEXHOJIOTUYECKOIO0  LMKJIA  BO3ACIBIBAHMS  OBOLIHBIX
KYJbTYP

OIPEAEIATh KAadyeCTBO BBIIOJHEHUS MEXaHU3UPOBAHHBIX
paboT Mo NMPUMEHEHHI0 YIOOpPEHHM U CpelnCTB 3allUThI
pacTeHMi B TEXHOJOTMYECKOM IIMKJIE BO3/EIIBIBAaHUS
OBOLIHBIX KYJIBTYp

UACHTU(PUIMPOBATE OCHOBHBIE OONE3HU, BpeauTeNeH U
NePUIUT AJIEMEHTOB MUHEPAJIBLHOTO MUTAHUS Y OBOIIHBIX
KyJbTYP Ha OCHOBAaHUU BHEIIHUX IPU3HAKOB
10JIb30BaThCA nH(}OpMalMOHHBIMU pecypcamu
(crienanu3upoBaHHBIMKM caiiTamMu, 0a3aMu JTAHHBIX) NPH
UICHTU(QUKAIIMM TPUYMH  yTHETEeHHUs  (TMOBPEKIEHUS)

OBOIIHBIX KYJIBTYP

npaBuWiIa  3arpy3Kd  IIpenapaTtoB, yIOOpeHHH, CEMsH
(mocagoyHoro  mMarepuaiia)  OBOIIHBIX  KyJIBTyp B
CICIUAIM3UPOBAHHYIO CEIbCKOXO03SIHCTBEHHYIO TEXHHUKY
TEXHOJOTHS ~ TPOTPaBIUBaHUS  ceMsH  (IIOCaJOYHOTO
Marepuaia) OBOIIHBIX KYJbTYp W TpPeOOBaHUS K KadeCTBY
BBITIOJIHSIEMBIX PabOT

TEXHOJIOTUM  O0OpabOTOK  OBOIIHBIX  KYJbTYp, IIOYBHI,
MOYBCHHBIX CMECe W CyOCTpaToB TMECTHUIUAAMHU U
OMOJIOTUYECKUMU CPEICTBAMU 3aIUThI PACTCHUN
SHTOMO(Ary, HCIOJIb3yeMble Il OOpHOBI C BPEAUTEIAMHU
OBOIIHBIX KYJBTYp, H TpeOOBaHUS K YCIOBHSIM HX
3¢ (HEKTHBHOTO UCIIOJIL30BAHUS

TEXHUKA paccelieHuss dHToModaroB st  OOpbObI ¢
BPEIUTEIISIMHU OBOIIHBIX KYJIBTYP
Ha3HAuCHHWE, TPOJOJDKUTEIBHOCTh  JICUCTBHS, TpaBUIIa

YCTaHOBKH (PEPOMOHHBIX JIOBYIIIEK U OTPABJICHHBIX MPUMAHOK
arpOTEXHUYECKUE TPEOOBAHUS K MEPONPUSITHSAM IO 3aIIUTE
OBOIIHBIX KyJIbTyp (paccaipl OBOIIHBIX KYyJIbTYp) OT
BpeauTeNei, COPHSIKOB U 00JIe3HEH

METOJBl OIIEHKM KauyecTBa MEXaHW3MPOBAHHBIX pabOT IO
MIPUMEHEHUIO YI0OpEHU U CPEJICTB 3alTUTHI PACTEHUN
OCHOBHBIE BpEAUTENH, O0JIE3HH OBOIIHBIX KYJIBTYpP U COPHSIKH
BHU3yaJIbHbIC TIPU3HAKN YTHETCHHS (TIOBPEXKICHUS) OBOITHBIX
KyJbTYp OCHOBHBIMHU OOJIE3HSIMH M BpPEAUTENSIMHU, NMPU3HAKH
neduIrTa 3JIEMEHTOB MUHEPATIHLHOTO MTUTAHUS

TpeOOBaHUS OXpaHbl TpyJa NPU BO3JEIBIBAHUM U YOOpKe
MPOAYKIIMH PaCTEHHUEBOICTBA




OBOLIHBIX KYJIBTYP

MO0JIb30BaThCs  CICIOACKION U TMPHUMEHITh CpeJCcTBa
WH/IMBUYaTbHOM 3aIUTHI IPU MPUMEHEHUH YA0OpEHUN U
CPEIICTB 3alUThI PACTCHUI

oOpamareCsi ¢ YIOOPEHHSMH U CPEICTBAMHU 3aIlUTHI
pacTeHui ¢ cobroieHHeM TpeOOBaH i OXpaHbl TPy Ia




2. CTpykTypa M cojep:xkaHue o01eoopasopateibHoii gucuumianabl OYII 07

«buogorus»

2.1. O0beM JUCHUNIMHBI U BUbI Y4e0HOH padoThI

Bupa yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUNJIMHBI 144
BT. 4.

TEOPETUYECKUE 3aHATUS 56
MPAKTUYCCKHUE 3aHITHS, TPO(HECCHOHATIEHO OPHEHTUPOBAHHOE 66
coJiep>KaHue

nabopaTopHble 3aHATHS, TPO(PEeCcCHOHAIEHO OPHEHTUPOBAHHOE 3
coJiep>KaHue

KOHTPOJIbHBIE pabOTHI 6
OcHoBHOE co/iep:KaHue 138
IIpodeccrnonaIbLHO OPUEHTUPOBAHHOE COAEPKAHME 0
IIpomeskyTouHas arrecTauus 5
nuddepeHIMpPOBaHHBIN 3a4eT 6

9K3aMCH

Bapuamuenas uacme ne npedycmompena




2.2. TemaTu4eCKMH IUIAH U COACPKAHUE TUCHUTIHHBI

HaumeHoBaHue Conep:xanue ydyeOHOro Mmarepuasa (0OCHOBHOE M MPO(deccCHOHAJIBLHO OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3iesioB M TeM JIa00pATOPHBIE U NPAKTHYECKHUE 3AHATHS, NIPUKJIAJAHON MOAYJ/Ib (IPH HAJMYHH) YacoB | KOMIETEHIHH
1 2 3 4
OCHOBHOe co/Iep;KaHue
Pasnea 1. buosorust kak Hayka
Tema 1.1. | Conepxxanue y4eOHOro MaTepuaJjia 2
buonorus B | buonorust — Hayka o uBoW mpupoae. CBsizu OMonOruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH H
CUCTEME HayK JIPYTMMH €CTECTBEHHBIMU HayKaMu, Gpuiiocodueid, peaurue, 3STHKON, SCTETUKON U mpaBoM. Poib OK-01
Oouosiornu B (OPMHPOBAHHUU COBPEMEHHON HAy4YHOH KapTHHBI Mupa. Cuctema OMOIOTHYECKUX
HayK.
Metoapl MO3HAaHUS KUBOW MpPUPOAbI (HAONIOAEHUE, SKCIEPUMEHT, OIMCAaHUE, W3MEpPEHUE,
KkiaccuduKalus, MoJIeIUpOBaHNE, CTATUCTHUECKas 00paboTKa JaHHbIX)
Paznea 2. 7KuBble cucTeMbl U UX OPraHU3auus
Tema 2.1. | Copep:xkanue y4eOHOr0 MaTepuajia 2
OOmas XKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYHE KUBBIX CHCTEM OT OK-01
XapaKTEepUCTHKA | HeOpraHuveckou mpuposl. CBolicTBa OMOCUCTEM U UX pazHOooOpas3ue.
YKUA3HU YpoBHU OpraHuzanuu OHMOCHCTEM: MOJIEKYJISIPHO-TE€HETUYECKUI, KJIETOYHbIN, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BHI0OBOM, YKOCUCTEMHBIH (0MOTeo1IeHOTHYECKHI), OnocdepHbIit
Pa3znen 3 Xumuyeckuii cCOCTaB M CTPOEHUE KJIETKH OK-01
Tema 3.1. Coaepxanue y4eOHOIro MaTepuasa 2
XUMUYECKUI XHUMUYECKUH COCTaB KIETKU. XUMUYECKUE DJIEMEHTHI: MAaKPO3JIEMEHTBI, MUKPO3JIEMEHThI. Bosia u
COCTaB KIIETKH. | MUHEpaJIbHbIE BellecTBa. DyHKIMM BOABI M MUHEpPAIbHBIX BEIIECTB B KieTke. [lomnep:kanue
Bogna OCMOTHYECKOr0 OasiaHca
1 MHUHCPAIBHBIC | [[pakTHYeCKOE 3aHATHE 2
BCIIECTBA «buonoruyeckast posib MUHEPAJIbHBIX BEIIECTB B 00ECIIEYEHNUN JKU3HEAEATEIIbHOCTH OPraHU3MOB,
MPOSIBJIEHUS AUcOanaHca MUHEPAIbHBIX JIEMEHTOBY
Tema 3.2. Coaeprxkanue y4eOHOIro MaTepuaJa 2
buonornyeckn | Benku. CoctaB u crpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMephl OenikoB. HezameHHMbie u
BAJKHBIE 3aMEHHUMbIE aMUHOKHUCIIOThl. AMMHOKHUCIIOTHBIN cOocTaB. YPOBHHU CTPYKTYpPbl O€IKOBOW MOJIEKYJIbI OK-01
XUMUYECKHE (mepBUYHAas, BTOPUYHAs, TPETUYHASL M YETBEPTUYHASI CTPYKTYypa). XUMUUECKUE CBOICTBA OEJIKOB. I[IK 1.4




COEIUHEHUS buonornveckue pyHKIUN OEIKOB.
®depMeHThl — Ouosiornueckue karanuzaTopbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, CyOcTpaTHas
cneunpuynocts. Kodepmentsl. Buramunsl. Otmiauuuss ¢GepMEHTOB OT HEOPraHHMYECKUX
KaTaJIM3aTopoB. YTJIEBOJABI: MOHOCaxapuabl (TJI0K03a, pubo3a M 1e30KcUprud03a), Jucaxapuibl
(caxaposa, JakTo3a) M ToJUcaxapuabl (Kpaxmayi, TJIUKOreH, IeJuIoiio3a). buomornueckue
¢byHKkuMu yriueBonoB. Jlumuael: Tpurnuuepunsl, (ocoaunuasl, crepounsl. I'mapoduiabHO-
ruspodoOHbIe cBOMCTBa. bruonornveckue ¢yHkuuu sunuaoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB U
JUMHUJI0B KaK UCTOYHUKOB SHEPIUU.
Hyxneunossie kucnotsl: JIHKu PHK. Hykneotuasl — MOHOMEpB! HyKJIEMHOBBIX KUCI0T. CTpoeHue
u ¢dyukiuu JJHK. Crpoenue u dynkiun PHK. AT®: ctpoenne u GyHKIUU
JlabopaTopuble 3ansitus. [IpodeccnoHanbHO OpMEHTHPOBAHHOE COJIeP:KAHME
(1a BeIOOp mpenoaaBatens) «Onpenenenne Butamuia C B IPOAYKTaX MUTAHUS
i «OrnpeieneHne HaauyKsl KpaxMania B IPOAyKTaX MUTaHU.
(ra BBIOOD npenogaBatess) «I uapoduIbHO-TUAPOGOOHBIE CBOWCTBA JIUITHIOBY
win «M3ydyeHne KaTaauTHYeCKOl akTUBHOCTH (PepMEHTOB (Ha IpUMepe aMMiIa3bl WIIM KaTalla3bl)»
Ymemv 3acpysicamv munepanvuvie y0obpenus 6 MYKOGHOCAWUe U NOcegHvle (nocadoumvie)
azpezambvl, UCHONIL3YEMble NPU NPOU3EOOCHEE NPOOYKYUU OBOUHBIX KVIbMYP, 8 COOMBEMCMEUU C
UHCMPYKYUSAMU NO UX IKCHIYAMayuu

Tema 3.3. Coaepxanue y4eOHOro MaTepuasa

CtpyKTypHO- Huronorus — Hayka o kieTke. KieTtounas Teopusi — npumep B3auMoJEHCTBUS Uled U (PakToB B

(yHKIIMOHANbHA | HAYYHOM MO3HAHMU. METObI U3yUYCHHsSI KICTKH.

s OpraHu3anusi
KJICTOK

Knerka kak mnemoctHas »xuBas cuctema. OOmMe NpPU3HAKU KIETOK: 3aMKHYTash Hapy)KHas
MemOpaHna, monekynsl JJHK kak renetndeckuit anmapar, cucteMa CUHTe3a OeJka.

Tunsl  KJIETOK:  dyKapuoTHueckas U InpokapuoTuueckasd. (OCOOEHHOCTHM  CTPOEHHUS
npokapuoTuyeckoi kierku. Kierounast crenka 6akrepuil. CTpoeHHe 3yKapuOTHYECKOM KIIETKH.
OCHOBHbBIE OTJIMYUS PACTUTEIBHON, )KMBOTHOM M T'pUOHON KieTKU. [10BEpXHOCTHBIE CTPYKTYpbI
KJIETOK— KJIETOUHAs CTeHKa, INIMKOKAIUKC, uX QyHKuuu. [lnazmaTnueckas memOpaHa, ee CBOMCTBa
1 QyHKIUY.

[utornasma u ee opranousl. OgHomemOpannble opranouasl kietku: DIIC, anmapat I'onbmxy,
nu3ocoMbl. [lomyaBTOHOMHBIE OpraHOW[BI KIJIETKHA: MUTOXOHJPHH, IiacTuibl. [IpoucxoxneHnue
MUTOXOHAPUM M T1utactua. Buasl mmactun. HememOpaHHbIE OpraHOMAbl KIETKU: PUOOCOMBI,
KJIETOYHBIN LIEHTP, UEHTPUOJIN, PECHUYKH, KTYTUKH. DYHKIIMN OPraHOUI0B KJIeTKH. BriatoueHus.
SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue sjpa: saepHas o000J04Ka, KapHoIUla3Ma,
XPOMATHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BEIIECTB B KJIETKE

OK-01
I[IK 1.4




ﬂaﬁ()paTOprIe 3aHATHSA. HpO(i)eCC]/IOHaJILHO OPHUHCHTHPOBAHHOC COACPKAHUC

(ma BBIOOp mpemnopaBatensi) «CTpoeHHE KIETKU (pacTeHHUs, KUBOTHBIE, TPUOBI) M KICTOYHBIC
BKJIFOUEHUS (KpaxMa, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

wi «/3ydeHue CTpOeHUs KIETOK pPAaCTCHUH, YKMBOTHBIX M OaKTEpPHid IOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpETapaTax U uX OMHCAHUE).

«IIpoHunaeMocTb MeMOpaHbI (TTa3MOJIN3, ACTIIIA3MOJIH3 ))»

Ymemo 3acpyscamv munepanvHble y00bOpeHus 6 MYKOGHOCAWUe U Noceguvie (ROcadoumwvie)
azpeeambvl, UCHONIL3YEMblE NPU NPOU3BOOCEE NPOOYKYUU OBOUHBIX KVIbIMYP, 8 COOMBENCMEUU C
UHCMPYKYUAMU NO UX IKCNILYamayuu

Pazgen 4. JKuzHeneaTeJbHOCTL KJIETKH

Tema 4.1.
OOMeH BelecTB
U TIpeBpaIICHHE
SHEPrUu

B KIIETKE

Coaep:xaHue y4eOHOro MaTepuaJia

OOMeH BemecTB, WM METabO0Iu3M. ACCHUMIUIAIMS (TUIACTUYECKHH OOMEH) M JUCCHUMIIISIIUS
(oHepreTuyecKuii OOMEH) — JIB€ CTOPOHBI EAMHOIO Ipolecca Meraboiu3ma. Poiib 3aKOHOB
COXPAaHEHHs BEIIECTBA W DSHEPIMM B TMOHMMAHUU MeTa0ojau3Ma. THIbl OOMEHa BEIIECTB:
aBTOTPO(HBIN U reTepoTpodHBIA. Poib pepMeHTOB B 0OMEHE BEIIECTB U MPEBPANICHUH YHEPTHH B
KIJIETKE.

®otocuntes. CeroBas u TeMHOBas (azbl poTocunHTesa. Peakumu dorocunTesa. DPPeKTHBHOCTD
dotocunTe3a. 3HaueHWEe (GOTOCHHTE3a I JKU3HM Ha 3emiie. BrusHue ycnoBWil cpensl Ha
(OTOCHHTE3 U CIIOCOOBI TIOBBINICHUS €T0 POAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA. XEMOCHHTE3.
XeMOCHHTE3UPYIONIHe OaKTeprn. 3HAUCHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMiie.

IIpakTHYeckoe 3aHATHE

OHepreTnyeckuii oOMeH B KieTke. PaciienseHue BemlecTB, BBIJCIEHHE U aKKyMYJIMpPOBAaHUE
SHEPrUM B KIJETKE. OTalbl 3HEepreTudyeckoro oodmeHa. I'nmmkonu3. bposkeHue u ero BUABL
KucnoponHoe okucineHue, wiM KiIeTouHOe JbixaHue. OkuciauTenbHoe (ochopuaupoBaHue.
O} heKTHBHOCTH DPHEPTETUIECKOTO OOMEHA

Tema 4.2.
buocuntes
Oenka

Coaep:xaHue y4eOHOro MaTepuaJia

Peakniun mMatpuuHoro cuHTtesa. I'eHernyeckas undopmauus u JTHK. Peanuzanus reneruueckoit
nH(popMaluy B KJIeTKe. [ eHeTuueckuil Ko M ero cBoicTBa. TpaHCKPUIILIUS — MaTPUUHBIN CUHTE3
PHK. Tpancnsuust — 6uocunTte3 Oenka. Drtamnbl TpaHcasauud. KoaupoBanue aMHUHOKUCIOT. Poib
pubocom B OuocuHTEe3€e Oenka

IIpakTHYecKOe 3aHATHE

«Pemenne 3amay Ha oOIpelelieHHE MOCIEeI0BATENbHOCTH HYKJICOTHAOB» TpaHCKpUnuus —
matpuunblii cunTe3 PHK. Tpancusiuus — OuocunTe3 Oenka. Drtambl TpaHciusiuuu. Koauposanue

OK-02

OK-04




AMHWHOKHCIIOT.

Tema 4.3. Conepxanue yueonoro marepuaja/ KourposbHasi pagora
Bupycsi Hexnerounsie dopmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (/. M. MBaHOBCKWMIA).
OcoOeHHOCTH CTpPOEHHSI W JKM3HEHHOTO LHWKIa BUpycoB. bakrepmodaru. bomesnu pacrenuii, OK-04
KHUBOTHBIX M YEJIOBEKa, BbI3bIBacMble BUpycaMu. Bupyc mmmyHnonedunura yenoseka (BUY) —
Bo30yaurens CIINda. IIpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMi
KonTpoabHasi padora «MoJIeKyIsIpHBII YPOBEHb OPraHU3AIMH KUBOTOY
Paszpnen S. PasMHoKeHHe 1 HHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB OK-01
Tema S.1. Coaep:xanue yueOHOro MaTepuaJia
Ku3HeHHbIH Knerounslif nuki1, WM KU3HEHHBIH UK KieTkn. MaTepdasa nu mutos. IIporeccsl, mporekaromiie
LUKII KJICTKU B uHTepaze. Perumkanus — peakuus MmatpuuHoro cunreza JIHK. Ctpoenue xpomocom.
XpOMOCOMHBII Habop — KapuoTun. JIMIJIOMIHBIM M TalJOUJIHBIM XPOMOCOMHBIE HaOOPBHI.
Xpomaruasl. [luTonornyeckre OCHOBBI pa3MHOKEHUS U HHIMBUAYAJIbHOIO Pa3BUTUS OPraHU3MOB.
Henenue kietku — muro3. Craauu murtosa. [lpouecchl, mpoucxoasiiue Ha pasHbIX CTAIUAX
MuTO3a. bruonoruueckuii cMpica Muto3a. Ilporpammupyemasi rubesb KJIETKH - alloNTo3
Tema 5.2. Cojaeprxanue yueOHOro MaTepuaJia
Dopmbl @opMbl pa3MHOXKEHMsI OpraHU3MOB: Oecriojioe M MojioBoe. Buiel Gecrosioro pa3MHOXKEHMS:
Pa3MHOXKEHHUS JIeIeHUe HAJBOE€ M IIOYKOBAHUE OJHO W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE OK-07
OpPraHHU3MOB pa3MHOKeHHe. MIcKyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE VISl CEIEKIUU.
[TonoBoe pasmMHOXKeHUe, ero oriauuusg oT Oecronoro. Meio3. Craaguun wmeio3a. Ilponeccsl,
IIpoucxojsamue Ha craausax Mednos3a. IloBeneHme xpomocoM B Menosze. KpoccuHrosep.
buonoruueckuii cMmbici U 3HaueHHWE MeHo3a. ['ameroreHe3 — mpoiecc 00pa30BaHUS MOJIOBBIX
KJIETOK Y JKUBOTHBIX. IlojioBBIe Kene3bl: CEeMEHHUKH M sSMYHUKU. OOpa3zoBaHHME M pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30U/1, SIHIEKIIeTKa) — criepMaToreHes u ooreHe3. OCoOeHHOCTH
CTPOEHMSI SIMLIEKJIETOK U criepMaTo3onoB. Omnonorsopenue. [lapreHorenes
Tema 5.3. Cojaeprxanue yueOHOro MaTepuaJia
WupuBuayansHo | UHnuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHalbHOE pa3BUTHE (3MOpHOreHe3). DTambl
e pa3sBUTHE | SMOPUOHAIBHOIO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX: IPOOJIEHHE, racTpyJIslivs, OpraHOTeHes.
OpPraHHU3MOB [ToctamOpHoHanbHOE pa3BUTHE. THUINBI MOCTIMOPHOHAIBHOTO PA3BUTHA: IpPsIMOE, HE MPsIMOe OK-01

(mmuuHoOYHOE). BimsiHMEe cpenbl Ha pa3BUTHE OPTaHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpOXKJIEHHbIE ypoACTBa. PocT u pa3BuTue pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOEHUE
CEMEHU, CTaJNH Pa3BUTHUS




Tema 5.4.

HpaKaneCRoe 3aHATHE. l'[poq)eccnm{a.nbno OPUCHTUPOBAHHOC COACPKAHUC

OcoGenHoctu Tkanu pactenuii. CTpoeHre OPraHOB PaCTUTENBHOIO OPraHK3Ma, UX POJIb U CBA3b MEXKIY COOOM.
CTPOEHUS XKuzHeneaTenbHOCTh PAaCTUTENBHOTO oOpranu3Ma. PocT u  pas3BUTHE pacTeHus. Y CIIOBHUS
U pa3sBUTUS npopacrtanus ceMsH. IloaroroBka ceMsH K II0CEBY. PasBuTHe IIPOPOCTKOB. BiusHue OK-01, OK-07
MaKpOOpranusM | ¢UTOrOPMOHOB Ha POCT pacTeHus. PocToBbie NBMKEHHUs pacTeHuil. PazBuTue moOera n3 MOYKH. IIK 1.3
a Pasmuoxenue pacrenuil u ero 3HaueHue. CeMeHHOE (F€HEPATHUBHOE) PAa3MHOXKEHHE DPACTECHUM.
IBetkn u congeruss. OmnbuieHue. IlepekpécTtHoe ombuleHHE (BETPOM, >KMBOTHBIMM, BOJOHM) U
camoomnbiieHue. J[BoliHOe OIUIO0TBOpeHHEe. BereraTuBHOE pa3MHOKEHHE IIBETKOBBIX PAaCTEHHIl B
nmpupoje. BereraTuBHOE pa3sMHOKEHHME KYJIbTYPHBIX pAacTeHHU. XO3SMCTBEHHOE 3HAYCHUE
BEreTaTUBHOTO Pa3MHOKEHUSI.
PazpaboTka MEHTaIbHON KapThl TKAHEH, OPTaHOB U CHCTEM OPTraHOB MaKpOOPTaHU3MOB
(pacTenusi,) ¢ KpaTKoi XapaKTePUCTHKON UX (PYHKITHMA.
«BupycHbie n 6akTepuanbHbIe 3a00J€BaHNU MAaKPOOPTaHU3MOB (PACTEHHS).
Ymemv onpedensime cmaHOapmuuIMu Memooamu Kawecmeo 6blNOIHEHUS MeXAHU3UPOBAHHbBIX
pabom no yxooy 3a 080WHLIMU KYIbMypaMu (PAccadoil 080WHbBIX KYIbmMyp)
Pasnen 6. HaciiencTBeHHOCTh M MK3MEHYMBOCTH OPraHU3MOB
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia
3akonomepHocT | [Ipeamer u 3agaun reHeTHKH. Poilb IUTONOTUHM M SMOPHOJIOTHH B CTAHOBIICHUU T'€HETHKH. Brian
Y HACJIEJIOBAHUS | POCCHHCKAX M  3apyOeXHBIX YYEHBIX B  pa3BUTHE TEHETHKH. MeTOIbl TeHETHUKH
(rubpu10JI0rNYECKUH, IUTOr€HETHUYECKU, MOJIEKYJISIPHO-TEHETUYECKHA ). OcHOBHBIE OK-01

reHEeTUYECKUE TIOHATHUS. | eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKpEIIUBaHUM.
3aKOHOMEPHOCTH HacjelOBaHMs NPU3HAKOB, ycTaHOBJIeHHble I. MennenemM. MonorubpuaHoe
CKpeIllMBaHUE. 3aKOH €IMHOO0Opa3usi rMOpUI0B MEpBOro MnokosieHud. [IpaBuno qoMHUHHpOBaHMSL.
3aKoH pacIIenIeHus IpU3HaKoB. [ unoresa unctorsl rameT. IloHOE U HEMOJIHOE JOMUHUPOBAHUE.
JlurnbpuiHoe ckpeuBaHue. 3aKOH HE3aBUCUMOI'0 HaclleJoBaHUsI pU3HaKkoB. L{utorenernueckue
OCHOBBI JUTHOPHJIHOTO CKpEUIMBaHMA. AHaTU3Upylollee CKpeuiuBanue. Vcronb3oBaHue
AHAJM3UPYIOIIEr0 CKPELIMBAHUS JJIsl ONPEeNICHHs TeHOTHIIa 0COOU.

IIpakTHYecKoOe 3aHATHE

Pemenne 3a1a4 Ha OINpCACICHNEC BECPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHBIX ITPHU3HAKOB IIpH
MOHO-, IH-, HOJ'II/IFI/I6pI/I,[[HOM U aHAJIM3UPYIOMIEM CKPCIIHUBAHUH, COCTABJICHHUC TI'CHOTHIIMYCCKUX
CXEM CKpCUIMBAHUA

Tema 6.2.

Conep:xxanue yueOHOro MaTepuaJia




CuemienHoe CuerieHHOe HacnenoBaHue mpuszHakoB. Pabdora T. Moprana mo cCHemieHHOMY HAacleIO0BaHUIO
HACJIeJOBaHHE reHoB. Hapyienue cuerieHus T€HOB B pe3yJjbTaTe KPOCCHHIOBEpa. XPOMOCOMHAsi TEOpHUS
MIPU3HAKOB HACJIEICTBEHHOCTU. ['eHeTnueckue KapTel. ['eHeTnka mosa. XpoMOCOMHOE ONpENENIEHUE II0Ja.
AyTOocOMBI U TIOJIOBBIE XPOMOCOMBL. ['OMOramMeTHble U TeTeporaMeTHbIE OpPIraHU3MBbIL.
HacnegoBanue npu3HakoB, CHEIJICHHBIX € MTOJIOM
IIpakTHyeckoe 3aHATHE
Pemenue 3a1au Ha onpeaeneHUEe BEPOSTHOCTH BOZHUKHOBEHHUS HACJEICTBEHHBIX MPHU3HAKOB MPU
CHLEIJICHHOM HacJIeJOBAaHUHU, COCTABICHUE T€HOTUITUMYECKUX CXEM CKPEIIUBaHUs
Tema 6.3. Conep:kanue y4eOHOT0 MaTepHuaJia
3aKOHOMEpHOCT | M3MeHUnBOCTh. Bubl M3MEHUMBOCTH: HEHACIICACTBEHHAss W HaCleACTBeHHas. Poiib cpenbl B

1 U3MCHYHUBOCTH

HEHACJEeICTBEHHONM W3MEHUMBOCTU. XapaKTepUCTHKAa MOJU(PHUKAIMOHHON  HM3MEHYMBOCTH.
Bapuanvonnslii psan u BapuanuoHHas kpuBas. Hopma peakumm npusHaka. KonudecTBeHHBIE U
KayecTBEHHbIC IMPH3HAKU U UX HopMma peakuuu. CBOHCTBa MOAM(PUKALMOHHON HM3MEHYHMBOCTH.
HacnencrBenHnas, uiam reHoTunuyeckas U3MEHUMBOCTb. KOMOMHATHBHASL M3MEHYMBOCTh. Melo3 u
IIOJIOBOM IIpollecC — OCHOBAa KOMOWMHATMBHOM H3MEHYMBOCTH. MyTalMlOHHasT W3MEHUYUBOCTb.
Knaccudukanuss MyTtanuii: TeHHBIE, XpOMOCOMHBIC, T€HOMHBIE. YacToTa M MPUYMHBI MYyTalHi.
MyrarenHsle (GakTopbl. 3aKOH TOMOJOIMYECKUX PSJIOB B HACJIEACTBEHHOW H3MEHUYUBOCTH
H. 1. BaBuwiiosa

IIpakTHYecKOe 3aHATHE

Pemenne 3aa4 Ha ONpCACIICHUEC BCPOATHOCTH BO3HHMKHOBCHHSA HACJIICACTBCHHBIX MPU3HAKOB IIPHU
PA3JIMYIHBIX THIIAX B3aHMOACHCTBUS I'CHOB, COCTABJICHHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUSA

Tema 6.4.
T'enetuka
yeJIoBeKa

Coaepxanue yueOHoro marepuana/ KonrpoabHas pabora

I'enetnka demoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI T'E€HETUKH  YeJIOBEKa:
TeHEaNOTUYEeCKUil,  ONM3HEIOBBIN, IIMTOTCHETUYECKHH, OHOXMMHUYECKHH,  MOJEKYJISPHO-
reHeTudeckuid. CoOBpeMEHHOE ONpelIeNieHHe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUITUPOBaHUEe, B ToM uyucie ¢ momouipio [1[[P-anamuza. HacnenctBennble 3a0oneBaHUS
YeJIOBEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEICTBEHHOU MPEAPaCIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. CoMaTu4eckre U reHepaTuBHbIe MyTanud. CTBOJOBBIE KJIETKH. [IpUHIIUIBI 310pOBOTO
oOpasa >KW3HHW, JMATHOCTHUKH, MPOPUIAKTUKH M JICUYEHUS TEeHETHYECKUX OojezHei. Memuko-
T€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUMLUMUHCKONM TE€HETUKH B NPeIOoTBpaALICHUU
U JIEYEHUN TEHETUUECKUX 3a00JIEBAaHNN YeIOBEKA

KonTponpHas pabota «HaciencTBeHHOCTh U K3MEHYHUBOCTh OPTaHU3MOBY

HpaKTI/l‘leCKOC 3aHATHE

«CocTaBjicHHe M aHaJIN3 POOOCIOBHBEIX YCIOBCKa» HaCJ'Ie)ICTBeHHBIe 3a00/IcBaHNs YeJIOBEKa:

OK-02

OK-02

OK-02




reHHbIe 00JIe3HHU, OOJIE3HHU C HACIIEICTBEHHOM MPEAPaCIION0KEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.

Pa3zgea 7. IBoJIOLMOHHAA OMOJIOTUA

Tema 7.1.
OBOJIIOIMOHHAS
TeopHUs

U ec MeCTO B
ouoaoruu

Conep:kanue y4eOHOT0 MaTepHuaJia

[Ipennocsiiku BO3HUKHOBEHMSI IBOJIIOLIMOHHOW TEOPUM. DBOJIIOIMOHHAS TEOpUs U €€ MECTO B
Ouosioruu. BimsHMEe SBOMIOLMOHHOW TEOPUM HA pa3BUTHE OUOJOTMM M JPYyTrUX Hayk.
CupnerenbctBa 3Boitouuu. [lajgeoHTosornyeckue: IMOCIENOBATENbHOCTD IIOSBJIEHUS BHUIOB B
[AJICOHTOJIOTMYECKOH JIeTonKCH, iepexoiHble (opMbl. bruoreorpaduueckue: cXoICTBO U pa3anyuue
dayH u rmop MaTepuKoB U OCTPOBOB. DMOPHOIOTHYECKHE: CXOJACTBA M PA3IHUUs SMOPHOHOB
pa3HbIX BHUJIOB I103BOHOYHBIX. (CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOIMYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKUE: CXOJCTBO MEXAaHU3MOB
HACJIE/ICTBEHHOCT U OCHOBHBIX METa0OJIMYEeCKUX IyTell Yy BCEX JKUBBIX OPraHHU3MOB.
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceliku BO3HHMKHOBEHHUS JapBHUHH3Ma. JIBHOKyIliue
CHJIBI 3BOJIIOLIMU BUJIOB 10 JlapBuHY (M30BITOUYHOE pa3MHOKEHHE IPU OTPAHUYEHHOCTH PECYPCOB,
HeolpeesIEHHasi ©3MEHYHBOCTh, O0pb0a 3a CyNIECTBOBAHHE, ECTECTBEHHBII 0TOOD)

Tema 7.2.
MukposBomntonu
A

Coaep:xxanue yueOHOro MaTepuaJia

Cunrernueckast Teopust sBomouuu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUMKPOIBOMIOLMSL.
[Tomynsmus kak equHHIA BUAA W SBOMIONMH. JBrKymiue cuibl ((hakTOPHI)IBOJIIOLUMK BHUIOB B
npupojie. MyTallMOHHBINA TPOLECC U KOMOMHATHBHAS M3MEHUUBOCTH. [lOMyINISIIMOHHBIE BOJHBI U
npeiid renos. M3omauus u murpanus. EcrecTBeHHBIN 0TOOP — HaNpaBIIsIOMUi (aKTOp 3BOIOLHUY.
@®opmbl ectecTBEHHOTO OTOOpa. [IpHMCrocoONIeHHOCTh OPraHW3MOB KaK pPe3yJbTaT SBOJOLUH.
[Tpumepsr mpucnocoOiieHuil y opraHuzMoB. Apomopdo3sl U HauMoazanTauuu. Bux u
BunoobOpazoBanue. Kpurepun Buma. OcHOBHBIE (QOpMBI BUIA000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE

Tema 7.3.
Makpossosnonu
s

Conepxanue y4eGHOro MaTepuajia

MakposBomtoriusa.  DopMmbl  3BONIOUMU:  (DUIIETHYECKAs, JAUBEPTeHTHAs, KOHBEPTrEeHTHas,

IapaJiiejibHasi. HeO6paTI/IMOCTL 9BOJIIOIIMH

HpaKTI/I‘leCKOE 3aHsATHE

«CpaBHEeHHE BUO0B IO MOP(OJIOTHUECKOMY KPUTEPHUIO»
i «Onucanye NpucnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

OK-01

OK-02

OK-01

Pasnea 8. BosHMKHOBeHNe M pa3sBUTHE KU3HHM Ha 3eMuie

Tema 8.1.

\ Coaep:xxanue yueOHOro MaTepuaJia

OK-02




3apoxaeHue U
Pa3BUTHE KU3HH

JloHayuHbIe NPEACTABICHUS O 3apOXKACHNUN *KU3HU. HayuHble runore3bl BOSHUKHOBEHUS KU3HU Ha
3emiie: abuoreHe3 W maHcrnepMusi. XUMHUYECKas IBOJIOLKA. AOMOTCHHBIM CHHTE3 OPraHUYECKUX
BELIECTB HM3HEOPraHUYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKICHUE XHMUYECKOW 3BOJIOLUU.
HauanpHbpie srTambl  Owosormueckoir spojronmu. [umoreza PHK- wmwmpa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHKHOBEHHE NPOTOKJIECTKH. [lepBble KIETKHM M HMX SBOJIOLUS.
DopMHUpPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie no spam u nepuogam. Karapxeil. Apxeiickas U mpoTepo30iicKas 3pbl.
[Taneo3oiickas 3pa u e€ mHepHOIbl: KEeMOPUHCKHIH, OpPJOBUKCKUH, CHUIYPUUCKHH, JICBOHCKHUU,
KaMEHHOYTOJIbHBIN, IEPMCKHANM. Me3030icKas dpa U €€ Nepuobl: TPUACOBBIN, IOPCKUM, MEIOBOM.
Kaiinozoiickass »9spa u e€ TepuoAbl: MaJeoreHOBbI, HEOTEHOBBIH, aAHTPOMOTECHOBBIN.
XapakTepucTUKa KJIMMaTa U re0J0rH4eCKUX IPOLECCOB

Tema 8.2. Coaep:xanue yueOHOro MaTepuaJia
Cucrema Cucrema OpraHMYECKOro MHpa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMAaTUUYECKHE TPYIIIbI OK-04
OpPraHMYeCcKOro | opraHu3MoB. OCHOBHBIE 3Talbl HBOJIOLMHU PACTUTEIBHOTO W KHUBOTHOTO MHpa. ApoMopdo3bl y
MHpa pacTeHui U KUBOTHBIX. [losiBIIeHME, paclIBET U BBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB
Tema 8.3. | Conepxanue y4eOHOr0 MaTepuaa
IIponcxoxaeHn | DBomOLMS YeIOBEeKAa. AHTPOMOJOTUsA KaKk Hayka. Pa3BUTHE TpeACTaBICHUH O MPOUCXOXKICHHU
€ 4JelOBEKa — | yemoBeka. MeToapl M3ydeHHs aHTpororeHe3a. CXOACTBa M pa3jiuyMs 4YelOBEKa W >KMBOTHBIX.
AHTPOIIOI€HE3. CucremaTueckoe TMOJOXKEHUE 4YeloBeka. JIBwxkymue cuibl ((akTopbl) aHTPONOrEHE3a.
OcHoBHbIE HacnencTtBeHHass HM3MEHYMBOCTh W €CTECTBEHHbIM 0TOOp. OOIIecTBeHHbIM 00pa3 >KU3HW,
CTaauu W3TrOTOBJIEHUE OpYIU TPYJa, MbIIIUIEHHE, pedb. OCHOBHBIE CTAJMHM U BETBH HBOJIIOLIMU YEIOBEKa:
SBOJIIOIUU aBcTpasionuTeky, YemnoBek ymensid, YenoBek mnpsaMoxonsiui, YemoBeK HeaHIEepTAIbCKUM, OK-02
YyernoBeKa UYemnoBek  pa3syMHBIM  COBpEMEHHOro Tumna. Haxoakum HMCKOMaeMplX  OCTAHKOB, BpeMs
Huddepennnpo | cymiectBoBaHuUs, 00J1aCTh PACIPOCTPAHEHUS, 00BEM TOJOBHOTO MO3ra, 00pa3 )KU3HH, OPY/IHs.
BaHHBIN 3a4€T Uenoseueckne packl. OCHOBHBIE OOJNBIINE pachl: €BporeouHas (eBpasuiickasi), Herpo-
aBcTpajougHas  (PKBaTopuanbHas),  MOHTOJOMAHAs  (a3MaTCKo-aMepukaHckas).  YUepTsl
MPUCIIOCOOJIEHHOCTH MPEACTaBUTENIEH YEIOBEUECKUX pac K yCIOBUSAM cyllecTBOBaHUA. EquHCTBO
yesnoBeueckux pac. Kputuka pacuszma
IIpakTnyeckoe 3aHsATHE
«IIpucnocobseHHOCTD YeIoBeKa K pa3HbIM yCIIOBUSAM cpelibl. BiusHue reorpaduueckoii cpeasl Ha
MOP(OJIOTHIO M (PU3HOJIOTHIO YETOBEKa»
Paznen 9. Opranusmsel 1 OKpy:KaOIIAs cpeaa OK-01

Tema 9.1.

| Conep:kanne yuebHoro marepnaia




DKOJIOTHSL  Kak
Hayka. Cpenpl
KU3ZHHU.

Okosorusi Kak Hayka. 3afadd M pas3jeibl 3KOJIOTMH. MeTolbl 5KOJIOTUYECKUX HCCIICAOBAHHUM.
DKOJIOrH4ecKOe MUPOBO33PEHUE COBPEMEHHOI0 yenoBeka. Cpesibl 0OOMTaHUsl OpPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/yIIHAs,,  IIOYBEHHAs,  BHYTPHOPraHU3MEHHas.  OKOJOTHYeCKue  (aKTOpHI.

Okonornyeckue | Knmaccupukanus skonoruyeckux (pakropoB: aOMOTHYECKHE, OMOTHYECKHME M aHTPOIOTEHHBIE.
(bakTopsI JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI
AbuoTtnueckue (GakTopbl: CBET, TeMIleparypa, BiIaxHOCTb. dotonepuonusM. Ilpucnocobnenus
OpPTraHU3MOB K JIeHiCTBHIO aONOTHYECKNX (haKTOPOB. bruomornueckue puTMel.
buotnueckue Qaxkropbl. Buael OMOTHUECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIMsI, XHMIHHYECTBO.
[TapazutusM, MyTyanau3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HAaXJIEOHMYECTBO), aMEHCAJIH3M,
HeifTpasn3M. 3HaueHWe OMOTHYECKMX B3aUMOJIECWCTBUI ISl CYILECTBOBAHUS OPraHU3MOB B
MIPUPOJTHBIX COOOIIECTBAX
Tema 9.2. Coaep:xxanue yueOHOro MaTepuaJia
OKOJIOTMYECKHE | DKOJOTHUECKHE XapaKTePUCTUKH momy isiiui. OCHOBHBIC MMOKA3aTEIH MOIYJISIIHNA: YHCICHHOCTb,
XapaKTePUCTHKU | IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTPALIUSL. OK-02
ITOITYJISIN I IIpakTHYecKoe 3aHATHE
«ITozcyér MIOTHOCTH MOMYJIALUI pa3HbIX BUIOB pacTeHU» J[MHaMKKa 4MCIEHHOCTH MOIYJISALUH
U e€ peryJsinus
Paznen 10. CoodmiecTBa 1 3K0JI0rHYeCKHE CHCTEMBI OK-01
Tema 10.1. Conep:xaHue y4eOHOro MaTepuaJia
CooburecTBa CoobmiecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJOBas, MPOCTPAHCTBEHHas,
OpraHU3MOB, Tpouueckas (nuiesas). Buabi-goMuHanThl. CBsi3u B OMOLIEHO3E.
9KOCHCTEMBI Okonornyeckue cuctembl  (3kocuctemsl). Ilonarue 00 skocucremMe U OMOIe€OLEHO3E.
OyHKIIMOHAIBHBIE  KOMITOHEHTBI ~ DKOCHCTEMBI:  TPOJYIEHTHI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrUM B 3KocucTeMe. Tpodudeckue (MUILEBbIE) YPOBHHU
skocucteMsbl. [Iumesbie nienu 1 cetu. OCHOBHBIE NTOKA3aTeIN IKOCUCTEMBI: OroMacca, MpoyKLHUs.
DKoJIOTHYEeCKHe TNHpaMHUIbl: TNPOIYKIMH, YHUCICHHOCTH, Ouomacchl. CBONCTBA 3HKOCHUCTEM:
YCTOWYMBOCTb, caMOperyJisits, pazpurue. Cykneccust
IIpakTHYecKOe 3aHATHE
Penrenne mpakTHKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JaHH HA COCTABIICHHE TPOYUIESCKUX IICTICH,
nUupaMul OMoMacchl U HEPTUH, IEPEHOCY BEIIECTBA U DHEPTUHU B IKOCHCTEMAX
Tema 10.2. Conep:kanue y4eOHOIro MaTepuaJia
[Tpuponusie IIpuponHble  dKOCHUCTEMBI. OJKOCHUCTEMBI peK U 03€p. OKOCHCTEMa XBOWHOTO  MIIHM
9KOCHCTEMBI LIMPOKOJIMCTBEHHOTO Jieca. AHTPONOTeHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI. OK-01

buonoruueckoe u X03sIICTBEHHOE 3HAUEHUE arpodKocHcTeM U ypOoskocucteM. bropaznoobpasue




Kak (pakTop ycroiunBocTH 3KocucTteM. CoxpaHeHrne OMOJIOrHUEcKOro pa3HooOpasust Ha 3emiie

Tema 10.3. Conep:kanue y4e0HOT0 MaTepHuaJia
buocdepa — Yuenne B. U. Bepuaackoro o 6uocdepe. I'panunsl, coctaB u crpykrypa Omochepsr. XKusoe
riodanpHas BemecTBo U ero GpyHkiuu. OcobeHHocTH Onocdepsl Kak rIo0aIbHOM SKOCUCTEMBI. JIMHAMUYecKoe
HKOCHUCTEMA paBHOBecHe U oOpaTHas CBs3b B 6uocdepe. KpyroBopoTsl BemiecTB 1 OMOreOXMMHUYECKHUE ITHKITBI
3emin 2JIEMEHTOB (yIJIepoa, a301a). 30HaIbHOCTh Orochepbl. OCHOBHBIC OMOMBI CYIITH
IIpakTHyeckoe 3aHsATHE
Perrenne mpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a/1a4 Ha OINpEJeICHUE TUIONIAIN HACAKICHUH
JUISL CHIDKEHHSI KOHIICHTPALMHU YTIICKUCIIOTO ra3a B aTMoc(epe CBOEr0 peruoHa MpoKUBaHUs
Tema 10.4. IIpakTnyeckoe 3ansitue. [lpodgeccnoHaIbHO OPMEHTHPOBAHHOE COEPKAHME
Brustaue UYenoBeuecTBO B Ouocdepe 3emian. AHTPOIOTeHHbIE H3MEHEHUs B Ouocdepe. [mobanbHBIE
AHTPOIIOTEHHBIX | 3KoJormyeckue Tmpobiembl. CocymecTBOBaHHWE NpUPOABI W yenoBeuecTBa. CoxpaHeHHE
(daxkTopoB  Ha | 6GuopasHOOOpasyMs Kak OCHOBa yCTOMYMBOCTH Omocepsl. OCHOBA pAIMOHAIBLHOTO YIIPaBJIEHHS
o6uochepy MPUPOJHBIMH PECYpCaMH M UX UCTOIb30BaHuE. JlOCTIKEHMsI OMOIOTHH M OXpaHa IPUPOIBI
«DKOJIOTHYECKUE ACTIEKTHI TPOPECCUOHATBHOMN JIEATETLHOCTH
i «BimsiHue MPON3BOICTBEHHBIX ()AKTOPOB HA OPTaHU3M UEIOBEKAY
win «PeleHne mpakTHKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aJIaHUI 10 COXPaHEHHIO TPUPOIHBIX
PECYPCOB CBOETO PETMOHA TIPOKUBAHUS
Ymems 0bopyooseamv naposvie epsdvl u npocmetiuiue NIeHOYHblE YKPbIMUs 015 GblPAUJUBAHUSL
0BOWHBIX KYIbmMyp (paccadvl) 6 COOmMEemcmeuu ¢ 3A0AHHBIMU XAPAKMEPUCMUKAMU  C
UCNONb308AHUEM CHEYUATIbHBIX UHCIPYMEHMO8 U paboye20 UHBeHMAapsi
Tema 10.5. IMpakTuueckoe 3ausTue. [lpodeccuoHanbHo opueHTHPOBaHHOE conep:kaHue/ KonrpoabHas
Bnusinue pabora

OK-01, OK-02

OK-01, OK-02,
I[IK1.1




conualibHO-

9KOJOTHYCCKHUX

¢bakTopos

Ha 3A0POBLE

YCJIO0BCKAa

3n0poBbe U ero cocrapistomue. DakTopbl, MOJIOKHUTEIBHO M OTPHUIATEIBHO BIUSIONIME HA
opraHusM 4ejoBeka. lIpoOiemMa TEXHOTCHHBIX BO3JCHCTBUH HAa 3JI0pOBbE  YEIIOBEKA
(3MEeKTPOMAarHUTHBIE OIS, OBITOBAasE XUMHS, W30BITOYHBIC IIYMbI, pAAHANMS U T.IL.). AJanTanus
opraHuzMa 4YeioBeka K (akropam oOkpyxkaromied cpensl. [IpuHIMIBL - popMUpOBaHUS
30poBbecOeperaroniero nopeaeHus. dOu3nyueckas akKTUBHOCTh M 3JI0pPOBbE. ['pymHmbl 370POBBSI.
OcHOBBI 3aKkanuBaHusl. bBHOXUMUYeCKHe acTeKThl palioHAIBHOTO uTaHus. [IpaBuia 6e3omacHOro
UCIOJB30BaHUSI OBITOBBIX MNPHOOPOB W TEXHUYECKUX YyCTpoicTB OBIageHHEe METOAaMu
OIIpENIeJICHUs]  TOKa3arejeid YMCTBEHHOW pabOTOCHOCOOHOCTH, OOBSCHEHHE IOJyYCHHBIX
pe3yabTaToB U (POPMYJIMPOBAHUE BHIBOJOB (IMMCHMEHHO) C MCIOJIb30BAHUEM HAYYHBIX MMOHSATHH,
TEOPHi U 3aKOHOB

«OrmpeniesieHe  CyTOYHOTO pAlMOHA TMUTAaHWA B 3aBUCHMOCTH OT YPOBHS (DU3HYECKOMH
AKTUBHOCTH

i «IIpodunakTrka npodeccuoHaTbHBIX 3a00JICBaHMI»

i «B3aumoieiicTBrE YeIOBeKa ¢ TEXHOJIOTHUECKON CPeIoi»

Ymemwv nposooums éce nHeobxooumvie 8UObl UHCMPYKMAdICEl neped Hauaiom pabom u 60 8pems
npouszeoocmea pabom

KonTpoabHasi padora «TeopeTnyeckue acrieKThl SKOJIOTHNY

JlaGoparopubie 3ausitus. [IpodeccnoHaibHO OPHEHTHPOBAHHOE CO/IEPsKAHUE

«YMcTBeHHas: pabOTOCIIOCOOHOCTh

«BnusiHue abuoTmdeckux (aKTOPOB HaA 4YeNOBeKa (HU3KHE M BBICOKHE TEMIIEpaTyphl)»
(B xauecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTH HUCIONIB30BATh YCIOBHUS OCYIIECTBICHUS
Mpo¢eCCUOHAIBHON eATENHHOCTH: IIIyM, TEMIEparypa, pusndeckas Harpy3Ka u T.11.)

Ymemwv obopyoosamsv napogvle 2psovl u npocmetiuiue nieHOuHble YKpbimus OJisl Gblpaujueanusl
060WHBIX KyIbmMYp (paccadvl) 6 coomeemcmeuu ¢ 3A0AHHLIMU XAPAKMEPUCUKAMU —C
UCNONIBb308AHUEM CNEYUATIbHBIX UHCIPYMEHMO8 U paboie20 UHBeHmMAapsl

OK-01, OK-02,
I[IK1.1

Paznen 11. CeJieknysi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTUH

Tema 11.1.
Cenexknus
HayKa
npoiiecc

KakK
u

Conepxanue y4eGHOro MaTepuajia

Cenexkuusi Kak Hayka M IIpoLecC. 3apoXACHHE CeleKUuu M jaoMecTukanusa. Yuenue H. U.
BaBuiioBa 0 1eHTpax MHOrooOpasusi M TPOUCXOXKIACHHS KYJIbTYpPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIIMH. MacCcoBbIN U MHAUBUIYaJIbHBIH OTOOPHI B CENEKIIUU PaCTEHUH U
KHUBOTHBIX. OlleHKa dKcTepbepa. bIu3kopoacTBeHHOE CKpelBaHue — MHOpUIUHT. Yucras TuHus.
CkpeuiBanue 4uCThIX JIMHUN. ['eTepo3uc, unu rubpuaHas cuia. HepoacTBeHHOe CKpeluBaHue —
ayTopuaunr. Otnanénnas rubpuamszanus u e€ ycnexu. McKycCTBEHHbI MyTareHe3 M MoJyyeHHe

OK-02




MOJIMIIONJ0B. JIOCTHKEHMSI CETEKIIMU PAaCTEHU M, )KUBOTHBIX U MUKPOOPIaHU3MOB

Tema 11.2.
OCHOBBI
OMOTEXHOJIOTHHA

Conep:kanue y4e0HOT0 MaTepHuaJia

buorexnonoruss kak oTrpacib Tpou3BOACTBA. ['eHHass MHXKEHepUs. Tambl  CO3JaHUs
pekomOunantHo JIHK w TpaHcrenneix opranu3moB. Kierounas wumxeHepus. Kierounsie
KYJbTypbl. MHUKpPOKJIOHAIbHOE pa3MHOXKEHHE pacTeHud. KIiloHMpoBaHME BBICOKOMPOIYKTUBHBIX
CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHEe M JdTHdYeckue mpodiemer. MO —
TeHETUYECKU MOIM(UIIMPOBAHHBIE OPraHU3MBbI

Tema 11.3.
buorexnomorun
B JKM3HU

u podeccun

IIpakTuyeckoe 3ausiTue. [llpodgeccnoHaIbHO OPMEHTHPOBAHHOE COEPKAHME

OCHOBHBIC HANpaABJICHUS COBPEMEHHOH OWMOTEXHOJIOTMH B MPOPECCHOHATBHON AEATEIbHOCTU
yenoBeka. Metoabl 6MoTeXHOIOrMH. OOBbEKThl OMOTEXHOJIOTMU. DTHKA OMOTEXHOJIOTHYECKUX U
TCHETHYECKUX JKcrepuMeHTOB. [IpaBuia mowncka u aHanu3a OMOIKOJIIOTHYECKOW MH(OpMAIK 13
pa3NUYHBIX MCTOYHUKOB (HayyHas W ydeOHO-HaydHas JMUTepaTrypa, CpeICTBa MacCOBOM
uHpopmanuu, cetb IHTEepHEeT U ApyrHue)

Kelicpl Ha aHann3 MHPOPMALMU O HAYYHBIX JTOCTUXKEHUSAX B 00JIACTH F€HETUYECKUX TEXHOJIOTUH,
KJIETOYHOM MHXEHEPUH, MUILEBBIX OMOTEXHOIOTUH.

3ammra  Keifca:  HpelCTaBleHHE  Pe3yJbTaTOB  pelleHHs  KelcoB  (BBICTYIUICHHE
C TIpe3eHTaIuein)

Ymems obopyoosamv naposvie epsiovl u npocmeviuiue NIeHOUHble YKPbIMUsa O 6blpAUJUBAHUS
0B0WHBIX KYIbmyp (paccadvl) 6 COOmMEemcmeuy ¢ 3a0aHHbIMU XAPAKMEPUCHUKAMU — C
UCNOIb308AHUEM CHEYUATIbHBIX UHCIPYMEHMO8 U paboye20 UHBeHMAapsi

10

OK-01, OK-02,
I[IK1.1

Pazgen 12. Peuienne keiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

Tema 12.1.
buorexnonoruun
U pacTeHUS

HpaKTI/I‘{eCKOQ 3aHATHE. HpO(l)eCCI/IOHaJ'IbHO OPUCHTHUPOBAHHOC COACP/KAHUEC

Pa3BuTHe OMOTEXHONOTHIA C UCTIOIH30BAHUEM PACTEHUHN, IPUMEHEHHE MPOTyKTOB OMOTEXHOIOTHH
B JKU3HU YEJIOBEKA, TTOUCK U aHAJIW3 WH(OPMAITUU U3 PA3JIMUYHBIX HICTOYHUKOB (Hay4YHasi U y4eOHO-
Hay4Hast JIuTeparypa, cpencTaa MacCOBOM uHdopmanuu, CeTh Nutepner
U pyrue)

Keiicel Ha ananu3 nHPoOpMaIIUK O Pa3BUTUU OMOTEXHOJIOTUH C UCTIOJIb30BAHUEM PACTCHUI

(0 MUHU- TPYyTITIaM)

3ammra  Keiica: MpEeACTaBICHUE  PEe3yJbTAaTOB  pEUIEHUsT  KEWCOB  (BBICTYIUICHUE
C IIpe3eHTanuen)

Ymems obopyooseamv naposvie epsovl u npocmetiuiue HAEHOUHblE YKPbIMUs 015 8blpAUUBAHUSA
0B0WHBIX KYIbMYp (paccadsl) 6 CcOOmeemcmeuyu ¢ 3a0aHHbIMU XAPAKMEPUCIMUKAMU C
UCNONb308AHUEM CHEYUATIbHBIX UHCIPYMEHMO8 U paboye20 UHBEHMAaps

10

OK-01,
I[IK1.1




Pa3nen 13. buonoruveckne uccienoBanus B npogecCHOHAIBHOM chepe

Tema 13.1. ITpakTuyeckoe 3ausiTue. IllpodgeccnoHaIbHO OPMEHTHPOBAHHOE COACPKAHME 12
OcHOBHbIE Hayunpiii meton. Meronbl OMO3KOJIOTMYECKHX HCCIEAOBAHUN: TIOJEBBIEC, JIAOOpaTOpHBIE,
MCTOZbI SKCIEPUMEHTabHbIE. MOHUTOPUHT  OKPYXaloIIeH  Cpelbl:  JIOKaJbHbIM, PErMOHATbHBIN
OMOIKOJIIOTHYEC | i 1106AITEHbIIL.
Knx . Metoapl moucka, aHanuza M oOpaOOTKM MHGOPMAMU O TPOEKTE B Pa3IMYHBIX HCTOYHUKAX.
HeCIeN0BaHH [TocTanoBka 1enu, 3a/1a4, BbIIBU)KEHHE TUIIOTE3bI
Ymemwv obopyoosamsv napoguvle 2psdvl u npocmetiuiue nieHOuHble YKpblmus OJisl Gblpaujueanusl
080WHBIX KyIbmMYp (paccadvl) 6 coomeemcmeuu ¢ 3A0AHHLIMU XAPAKMEPUCUKAMU C
UCNONIL308AHUEM CNEYUATILHBIX UHCIPYMEHMO8 U padbo4e2o UHEBEeHMAapsl
JlabopaTopuble 3ausitus. [IpodeccuonajibHO OpEeHTHPOBAHHOE COJIEP:KAHUE 2
«IIpoBeneHne HIKcCIEpUMEHTa MO  ONPEACIICHUIO ONTUMAIBHBIX  YCIOBUWA I pOCTa
U (QHU3UOJOTUYCCKOW AaKTUBHOCTH JIPOXKKEBBIX KIETOK. BEBISBICHHE 3aKOHOMEPHOCTEH,
(hopMyJIHPOBAHKE BBIBOJIOB U TIPOTHO30BY.
«Co4deTaHHOE BIMSHHME TEMIIEPATypbl U YTJIEBOJAOB HA POCT M (PU3UOJIOTHYECKYIO AKTUBHOCTh
JIPOXIKEBBIX KIIETOK)
Ymemwv obopyoosamsv napoguvle 2psovl u npocmetiuiue nieHOuHble YKpbimus OJisl Gblpaujueanusl
080WHBIX Kyabmyp (paccadvl) 6 coomeemcmeuu ¢ 3A0AHHLIMU XAPAKMEPUCMUKAMU C
UCNONIb308AHUEM CNEYUATIbHBIX UHCTNPYMEHMO8 U paboue20 UHBeHMApsL
IIpomeKyTOYHAS aTTEeCTALMS DK3AMEH 6

OK-01, OK-02,
OK-04, OK-07
I[IK1.1

Bcero:

144




3. YciaoBus peaju3zauuu NporpaMmMbl 001eo0pa3oBaTeIbHOM JUCHTUIITIMHBI
OVYII 07 «buoJsiorusi»
3.1. Jas peanu3anmud NpPoOorpaMMbl JUCHMIUIMHBI  JOJKHBI  OBbITh
NpeaycMOTPEeHBbI CJIeyIol[ue clieuralbHble MOMelleHUs :

Peanuzammst mporpaMmbl  TUCHUTUIMHBI TpeOyeT HamW4us ydeOHOTO
KaOWHeTa OMOJIOTHH.

CrneunanbHble TOMEIICHUS TMPEACTABISIIOT COO0W y4eOHbIe ayauTOpHH,
JabopaTopuy, MAacTEPCKHE, OCHAIEHHBIE O0OpYJAOBaHHWEM, TEXHUYCCKUMU
cpelncTBaMu OOy4YeHHMsl /I MPOBEJCHUS 3aHATHI BCEX BUJOB, IIPEIYCMOTPEHHBIX
o0pa3oBaTenbHON MpOrpaMMoOil, B TOM YHCJI€ TPYIIOBBIX W WHIWBUIYaTbHBIX
KOHCYJIBTAIMM, a TaKKe IS IPOBEICHUS TEKYIIETO KOHTPOJIS, TIPOMEXYTOYHOU U
rOCyJapCTBEHHOW HWTOTOBOM  aTTECTAallMM, TOMEMIEHUs JUIsl OpTraHu3aIlluu
CaMOCTOATEILHON Y BOCIIUTATEIbHON paOOTHI.

Bce Bumbl y4eOHOW ACATENBHOCTH OOYYAIOIIUXCS, IMPETYCMOTPECHHBIC
y4eOHbIM TUIAaHOM, BKJIIOUas MPOMEXKYTOUHYIO U TOCYIapCTBEHHYIO HTOTOBYIO
aTTECTAINIO, 00ECIIEYEHBI PACXOTHBIMU MaTEPHAIAMH.

[TomemeHust i1 OpraHU3aldd CAMOCTOSITEIBHOM M BOCIUATATEIBHOU
paboOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKON ¢ BO3MOXHOCTBIO MOIKITIOUEHUS K
MH(pOpMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON cetu "MHTepHeT" M obecrneyeHueM
JIOCTyNla B JJIEKTPOHHYI0 HHGOpPMAIMOHHO-00pa3zoBarenbHyto cpexy UIIOY
FOMT.

MarepuanbHo-Texauyeckas ©O0aza YIIOY IOMT obecnieueHa HE0OXOIUMBIM
KOMITJIEKTOM JIMIIEH3UOHHOTO M CBOOOJIHO PAaCIpPOCTPAHAEMOI0 IMPOTrPaMMHOTO
oOecIieueHus 0TEUECTBEHHOTO MPOU3BO/ICTBA.

Obyuaromumcsa UIIOY IOMT obecnieueH A0CTyI, B TOM YUCJE B CiIydae
NPUMEHEHUST JJICKTPOHHOTO OOYYCHHS, JHWCTAHIIMOHHBIX O0O0pa30BaTEIBHBIX
TEXHOJIOTHA, K COBPEMEHHBIM MNpod)ecCHOHATBHBIM 0a3aM  JaHHBIX U
WH()OPMAITMOHHBIM CIPABOYHBIM CHCTEMAaM, COCTAaB KOTOPBIX OMPEIEISAETCS B
paboueii mporpaMme TUCIHUIUIMHBI ¥ TIOJIIC)KUT OOHOBJICHHIO.

3.1.1. Cnenmanu3upoBaHHas MeOEITb U CUCTEMBI XpaHEHUSI:



- CTOJ JIEMOHCTPAIIMOHHBIN (C pAKOBUHOM, TOJIBOJIKOM U OTBEJACHUEM BOJIbI,
CaHTEXHHUKOM, SJIEKTPUUECKUMHU PO3ETKAMH, aBTOMAaTaMH aBapUMHOTO
OTKJIFOUCHHUS TOKA);

- KJIaCCHAas KJIACCUYECKasl WM MHTEPAKTHBHAs JIOCKA/MHTEPAaKTHUBHAS TIaHENb
(mporpaMMHOE 00€ecTieyeHrEe B KOMILUIEKTE);

- Tocka MpoOKOBast/I0CKa MarHUTHO-MapKepHas/MarHUTHO-MapKepHasi;

- CTOJI C AIIMKaMU JJIs1 XpaHEeHUsI/ TyMOOH;

- Kpeciio oucHoe;

- CTOJI yUEHUYECKUIL;

- CTYJI yUEHUYECKUIL;

- WKad A1 XpaHeHHs Y4EeOHBIX TTOCOOUIA;

- cuctema (yCTpOICTBO) /1J1s1 3aTEMHEHUS OKOH.

3.1.2. TexHu4eckue CpeacTna:

- ceTeBor (PUIIbTP;

- TOKYMEHT-KaMepa,

- IPUHTED;

- IEPCOHAJIBHBIM KOMIIBIOTED C Mepudepueii/HOyTOYK.

3.1.3. JIleMOHCTpallMOHHBIE Y4E€OHO-HATJISIIHbIC TTOCOOUS:

- CJIOBapH, CIIPABOYHUKH, SHIIUKIIONEIUS (110 TPEAMETHON 00J1acTH);

- KOMIUIEKT TIOPTPETOB JjIsi opopMIIeHUST KaOWHETa.

3.1.4. JlemoHCTpaulmOHHOE 000PYIOBAHUE U TPUOOPHI:

- KOMIUICKT BJIQKHBIX MPENapaToB I€MOHCTPAIIMOHHBIN;

- KOMIUIEKT repOapueB IO CHCTEMAaTUKE pPACTEHUH C OINpeAeTuTeNIbHbIMU
KapTOUKaMU;

- KOMIUICKT KOJIJIEKIIMH JE€MOHCTPAlMOHHBIN;

- IU(PPOBON MUKPOCKON OMHOKYJISIPHBIN (C KaMepoil).

3.1.5. JIaGopaToOpHO-TEXHOJOTHUECKOE 00opyaoBaHue (;tabopaTopHoe
o0opynoBaHue, MpUOOPHI, HAOOPHI JIJIsl SKCTIEPUMEHTA, UHCTPYMEHTHI):

- TaJo4yKa CTEKJISTHHAS,

- 32KUM JIJIs1 TPOOUPOK;



- JIOXKKA JIJISl CKUTAHUS BEUIECTB;

- CIUPTOBKA JTabOpaTopHasi;

- IITATUB JIs1 NPOOUPOK;

- BOpOHKa JabopaTopHasi;

- K0JI0a KOHUYECKas/KPYTJI0JOHHAS;

- IpoOUpKa;

- CTaKaH,;

- crynika papdopoBasi ¢ IECTHUKOM;

- WIMHAP MEPHBIN;

- KOMIUIEKT MUKPOIIPENapaToB MO aHATOMUU, OOTaHUKE, 300JI0THH, OOIIeH
Omooruu;

- MUKPOCKOII IIKOJIBHBIN C IMOJCBETKOM;

- IU(PPOBON MUKPOCKOIT;

- KOMIUJIEKT MPEIMETHBIX U MMOKPOBHBIX CTEKOJT;

- IITATUB-0OKC JJI MPEAMETHBIX CTEKOT;

- Ha0Oop ISl MpEeNapupOBaHHS;

- JIOTOK JIsl Pa3laTOYHOT0 MaTepuarna;

- Yaileyka JJis BhIlapUBaHUS;

- POMBIBAJIKA;

- [INATEeIb NPSIMOX METAJUIMYECKUN;

- IIITAaTUB JEMOHCTPAIlMOHHBI;

- TUT€JIb;

- UMbl TUTEIIbHBIE;

- DJIEKTPOILIUTKA,;

- (ubTp OyMaXKHBI.

3.1.6. Moaenu, MyJIsKH, alllIMKALINU:

- KOMIUIEKT MOJEIEH-aNIUIMKAUi JEMOHCTPALMOHHBIN;
- KOMIUICKT aHATOMUYECKUX MOJIEJIEN JEMOHCTPAIMOHHBIN;
- Ha0Op MaNCOHTOJOTUYECKUX MYJISKEH;

- KOMILIEKT OOTaHHMYECKUX MOJICIICH JIEMOHCTPAIIMOHHBIN;



- KOMILIEKT 300JIOTUYECKUX MOjIeIel JJeMOHCTPALMOHHBIH;
- KOMILUIEKT MYJISDKEH JeMOHCTPAllMOHHBIH;
- CKEJIET YeJIOBEKa;
- TOPC YeJIoBeKa pa30opHbI;
- KOMIIJIEKT MOJEJICH;
- KOMIUJIEKT CKEJIETOB PA3IMYHBIX KJIACCOB KHUBOTHBIX;
- TaONUIIBI pebedHbIC.
3.1.7. JlabopaHTCcKas 115l KaOMHETa OMOJIOTUN U IKOJIOTHH:
- CTOJI C SIIIMKaMHU JUIsl XpaHEHUs/ TyMOOH;
- Kpecjo 0(pHUCHOE;
- CTOJI JJAOOPATOPHBINA MOEUHBIN;
- CYIIWJIbHAS TIaHEIb JJISl TIOCY/IbL;
- WKad A1 XpaHeHHs Y4EeOHBIX TTOCOOUIA;
- mkad IS XpaHeHus BJIaKHBIX IIPEnapaToB, 3alUParOINics Ha KITH0Y;
- mKad U XpaHeHus 1ad0opaToOpHOM MOCY1pl/IPUOOPOB;
- 1aOOPaHTCKUI CTOJI;
- CTyJ TJaOOpaTOPHBIN;
- KOMIUJIEKT epIle JJIsl MBIThS JJa0OpaTOPHOM MOCYIbI.
3.2. UupopmanuoHHOe oOecneyeHrue peau3auu NporpaMmmMbl
JIist peanuzanuyd MPOTrpamMMBbl  TUCHUIIIUHBL OuOnuoreunsiii Gouny UIIOY
IOMT wumeer neyaTHble W/WIKA DSJIEKTPOHHBbIE YYEOHHKHM U pa3pabOTaHHbIE B
KOMILJIEKTE C HHUMH YydeOHble TocoOusi (IpW HaJIM4YWHK), AOMYIICHHBIE K
UCIIOJIb30BAHUIO TpU  pealn3allid  00pa30BaTEIbHBIX MPOrPaMM  CPEIHETO
npo(ecCHOHaNBHOTO 00pa30BaHus, pealnu3yeMblXx Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHUs.
[Ipn peanuzanuu MpOrpaMMbl AUCIMILIUHBI BO3MOXKHO HCIOJIh30BaHHUE
AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB, MOMYIIEHHBIX K UCIOIB30BAHUIO MPHU
peanu3anui  00pa30BaTENbHBIX MPOTPaMM CpEIHEro o0mero oOpa3oBaHUS

(JIMIIEH3MOHHOE TpOorpaMMHOE obOecredeHrue, oOpa3oBaTeIbHBIH KOHTEHT U



CUCTEMA 3alIUThl OT BPEJOHOCHON MH(pOpPMAILIMK, TPOrPaMMHOE OOecrieueHue st
ndpoBoit 1abopaTopuu, ¢ BO3MOKHOCTHIO OHJIAMH-0ITPOCA).

B xauectBe ocHoBHO# mureparypsl UIIOY IOMT wucnons3yer yueOHHKH,
yueOHble ocoousi, npeaycmorpennsie OI1.

Hanmnuue ANIEKTPOHHON  WMH(pOpPMAIMOHHO-00pa30BaTEIBHON cpenbl
JIOTyCKaeT 3aMEHy MeYaTHOTro OMOIMOTEYHOro (POHAA C MpeAOCTaBICHHEM MpaBa
OJIHOBPEMEHHOT'O JIOCTYIa HE MEHee 25 MPOILIEHTOB, O0ydaroImuxcs K udpoBoit
(9MIEeKTPOHHOM ) OMOIMOTEKE.

Oo6yuatomumes YIIOY FOMT obecnieuen noctym, B TOM 4YHCIE B Clydae
NPUMEHEHUSI JJIEKTPOHHOTO OOyYEeHUSs, JAMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTUHA, K COBPEMEHHBIM Mpo(deCcCCHOHANIBHBIM 0a3amM  JaHHBIX U
WH(OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM, COCTaB KOTOPBIX OIpeessieTcss B
paboueil mporpaMMe JUCHUIUIMHBI U MOJJICKUT OOHOBIICHHUIO.

Ooyuarommecas YIIOY IOMT wuHBamuasl ¥ Juna € OrpaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/IOPOBbsSI  OOCECIIEUYECHBl TEYATHHIMU W (WJIH) DIIEKTPOHHBIMU
y4EOHBIMU M3JAHUSMH, aIallTUPOBAHHBIMU MPU HEOOXOIUMOCTH ISl OOy4eHUs
yKa3aHHBIX oOyuatomuxcsi. OOpa3oBarenbHasi Mmporpamma oOecredyeHa y4deOHO-
METOJUYECKON IOKYMEHTAIMe! 10 y4eOHOU JUCHUTUIUHE.

PexoMeHmanuu 1O HWHOMY MATEpUAIBHO-TEXHUUYECKOMY U y4eOHO-
METOJMYECKOMY OOECMEUYEHHUI0 pealn3aluu  00pa3oBaTEIbHOW MPOrPaMMBbI
onpeaensitorca HITOY FIOMT camocrosTensHo.

3.2.1. IlepedyeHb peKOMEHAYeMbIX YUYe€OHBIX W3JIAHUH, JTONMOJHHUTEIHLHOM
Jureparypsl, UHTepHeT-pecypcoB
OcHoBHas JquTEparypa:

1. ArajponoBa, A. b. buonorus: 06a30Bblii ypoBeHb : YYEOHUK JJIs
o0pa3oBaTeNbHBIX  OpraHu3aliii, peamu3ylolux  oOpa3oBaTeIbHbIE
nporpaMmbl  cpeHero mnpodeccuoHanbHoro ooOpa3zoBanus / A. b.
AradonoBa, A. A. Kamenckmii, B. M. CupormazoB. — MockBa

[Ipocsemenue, 2025



2. AradonoBa, A. b. buonorus: 06a30BbIi ypoOBeHb : YYEOHUK s

oOpa3oBaTeNbHBIX  OpraHu3alii, peamu3ylolmux  oOpa3oBaTeIbHbIC
IporpaMMbl  CpeAHEro mnpodeccuoHanbHOro oOpa3zoBanuss / A. Bb.
AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — 2-¢ uza. — Mockaa :
[Tpocsemenne, 2025. — 272 ¢. — ISBN 978-5-09-124905-7. — TekcrT :
AJIEKTPOHHBIN // DIIEKTPOHHBIA pecypc mu(poBoii 00pa3oBaTeIbHON CPeIbl
CIIO PROFoGpa3oBanue : [caiit]. — URL.: https://profspo.ru/books/148965
. AradonoBa, A. b. buomorus: 6a30BbIii YpOBEHB: MPAKTHKYM : y4eOHOE
nocobue, pa3pabOTaHHOE B KOMILJIEKTE ¢ YYEOHUKOM J1JIsl 00pa30BaTEIbHbIX
OpraHu3aluii, pean3yrIMX 00pa3oBaTelbHbIE MPOrPaMMbl CPEIHETO
npodeccuonanbHoro oopazosanusi / A. b. Aragonona, B. 1. CuBornazos.
— 2-¢ u3n. — Mockasa : [IpocBemenue, 2025. — 112 ¢. — ISBN 978-5-09-
124906-4. — TeKCT : PNEKTPOHHBIH // DAEKTPOHHBIA pecypc MUGPOBOU
obpazoBatensHoit cpeapl CIIO PROFo6pazoBanmne : [caiit]. — URL:
https://profspo.ru/books/148964

JlonoJIHUTe IbHAS JTUTEpaTypa:

. buonorus: 10 kmacc: 6a30BbIil ypoBeHs : yueOHuk / B. B. Tlaceunuk, A. A.
Kamenckuii, A. M. Py6nios [u np.] ; mox pemakiueii B. B. Ilaceunnka. — 6-
e u3n. — Mocksa : IIpocsemenue, 2024. — 224 c¢. — ISBN 978-5-09-
116776-4. — TeKkcT : BIEKTPOHHBIA // DIEKTPOHHBIA pecypc IUGPOBOMA
obOpazoBatensHoit cpeasl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/148962

. buonorus: 11 kmacc: 6a30BbIil ypoBeHs : yueOHuk / B. B. Tlaceunuk, A. A.
Kamenckuii, A. M. Pyouos [u ap.] ; nox penakiueit B. B. [laceunuka. — 6-
¢ m3a. — Mocksa : IlpocBemenne, 2024, — 272 ¢. — ISBN 978-5-09-
116473-2. — TexkcT : PNEKTPOHHBIN // DIEKTPOHHBIA pecypc HUGPOBOM
obpazoBatensHoit cpeapl CIIO PROFo6pazoBanmue : [caiit]. — URL:
https://profspo.ru/books/148963

. Tynaxosa, O. B. buonorus : yue6nuk mis CIIO / O. B. TynskoBa. — 2-¢
u3n. — Caparos : [IpodoOpazoBanue, 2024. — 450 ¢. — ISBN 978-5-4488-



2099-1. — TekcT : 2JIEKTPOHHBIM // DNEKTPOHHBIN pecypc IMdpoBoi
oOpazoBarensHOil cpensl CIIO PROFo6pazoBanme : [caiitr]. — URL:
https://profspo.ru/books/140689
7. buonorust: nst abutypuentoB / P. I'. 3asn, B. O. byrsunosckuii, B. B.
HaBwiioB, Y. B. PaukoBckas. — 7-¢ u3a. — MuHck : Bpimmiiimas mkosna,
2022. — 640 c. — ISBN 978-985-06-3470-2. — TekcT : 2IEKTPOHHBIN //
DOneKkTpoHHBIM  pecypc 1uudpoBoil  obpazoBatenbHOU  cpeast  CIIO
PROFo6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/130001
JlonoJIHUTe IbHbIe HCTOYHUKU:
HNuTepHeT-pecypcbl/  3JIEKTPOHHBbIE CpPeACTBa 00y4YeHUsI/ MHTEPAKTHBHbIE
cpeacTBa 00yYeHHs1/OHIallH-KYPCBI:
1. CnpaBouno-nipaBoBasi cucreMa «['’APAHT» //central/GarantClient2/garant.exe
2. 1C:Ilpennpusitue 8.3 //central/1C/1cv8s.exe
3. DnekTpoHHO-O0MbnHnoTeyHas cuctema «PROFoOpa3zoBanue»:
- Bepxomennena, FO. I1. buonorus : yue6Hoe nocodue mist CI1O / O. I1.
BepxomenneBa. — Capatos : [Ipodobpazosanue, 2020. — 146 c. — ISBN 978-5-
4488-0651-3. — TeKcCT : 3ICKTPOHHBIHN // DIEKTPOHHBIN pecypc IudpoBoi
obpazoBatensHol cpeanl CIIO PROFobOpa3oBanue : [caiit]. — URL:
https://profspo.ru/books/91854
- buonorust: nns abutypuenton / P. I'. 3asi, B. O. byrBunosckuii, B. B. /laBbiji0B,
. B. PaukoBckas. — 7-e u3a. — Munck : Beimiimnas mkona, 2022. — 640 ¢. —
ISBN 978-985-06-3470-2. — TeKcT : 2JIEKTPOHHBIN // DIEKTPOHHBIA pecypc
nndpoBoit oopazoBarenbHO cpenbl CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/130001

- Kyp6aroga, H. C. O6mas 6uosnorus : yaeonoe nocodbue / H. C. Kypbarosa, E. A.
KosnoBa. — 2-e u3n. — CapartoB : Hayunas kaura, 2019. — 159 ¢. — ISBN 978-
5-9758-1806-5. — TekcT : 2NeKTPOHHBIN // DIEKTPOHHBIN pecypc uudpoBoit
obpazoBarensHO cpeasl CITO PROFob6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/81072



https://profspo.ru/books/130001
https://profspo.ru/books/81072

4. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB 0CBOCHHs 0011e00pa30BaTe/IbHOI

mucaumianabsl OYII 07 «buoaorus»

KOHTpPOJIb M OLleHKA Pe3yJIbTaTOB OCBOCHUS 001e00pa30BaTEIbHON JUCIUTUIAHBI

pPacKphIBAlOTCS  4epes

JTUCLUIIIMHAPHBIE

pE3yJIbTaTHI,

HalpaBJICHHBIC  Ha

(bOpMI/IpOBaHI/IC O6HII/IX )51 HpO(i)GCCI/IOHaJIBHBIX KOMHGTGHHI/Iﬁ IO pasaciaM Hu

TEMaM COJEpKaHUs y4eOHOTrO MaTepuaia.

Oomas/npodeccuoHa bHA
sl KOMIIETEeHI[UA

Pazngen/Tema

Tun oeHOYHBIX MepPONPUSTHS

OK 01. Beibupats crioco0Obl
peLeHus 3a1a4
npodecCuOHAIbHON
JeSITebHOCTH
NPUMEHHUTEITHHO

K Pa3JIMYHBIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,

5.1-5.3, 5.4II-o/c, 6.1-
6.4,
7.1-7.3, 9.1-93, 10.1-

10.3, 10.4I1-o/c, 10.5I1-
o/c,11.1,11.2IT-o/c,
12.111-0/c,
13.1-13.211-0/c

OO0cy:x1eHne o Bonpocam JIEKIUU
Pazpabotka rimoccapus

3anonHeHue CPaBHUTEIbHBIX
TaOJIAILL

TecTtupoBanue

YeTHBIN onpoc

JukTaHt Ha HCTIOJIb30BaHUE
apryMeHTOB, OuoJIOrn4YecKoi
TEPMHHOJIOTHUH U CUMBOJIMKH
NunuBunyansHas
camocTosiTelbHas paboTa
IIpencraBnenue pe3ysbTaToB

MPAKTUYECKUX paboT
KonTtposnbHble paboThl
3amura TBOpUECKUX padoT

3amnmra WHIUBUTy ATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMC)KyTO‘-IHOI\/Il aTTCCTallun

OK 02. Hcnons3oBaTh
COBpPEMEHHBIC cpencTBa
MIOWCKa, aHaIN3a

" WHTEPIpETANN
uHpopMaluy,

51 nH(pOpMaLMOHHbIE
TEXHOJIOTUHI

Temsr 4.1 - 4.3, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5I1-0/c,11.1,
11.211-o/c,
13.1-13.211-0/c

OnenuBaemast TUCKyCCHS T10
BOITPOCAM JIEKIIUU

Pa3zpaboTka MeHTaJIbHOM KapThl B
MUHHU TpyIIax

BeinonHenue u 3amura
1a00paTOPHBIX pabOT

HpeI[CTaBJ'ICHI/IC PE3YJILTATOB




JUIs  BBIIOJIHEHHUS  3a7ay NPAaKTUYECKUX paboT

npodecCHOHATbHON [IpencraBneHue yCTHBIX

JIeATEIIbHOCTH COOOIICHUH C MPEe3eHTAINEH,
MOJITOTOBJICHHBIX IO MEPEUHIO
MCTOYHHUKOB, PEKOMEHJOBAHHBIX
IpenojaBareieM

OK 04. Oddexturno | Temsr 4.1 - 4.3, 8.1-8.3, OO6cy:xIeHre o BOmpocam JISKIIHH

B3aMMOJICIICTBOBATH 13.1-13.2I1-0/c NuauBuayanbHast

U paboTaTh B KOJJICKTHBE camocTosTelbHas paboTa

U KOMaHjie [IpencraBnenue pe3ynbTaToB

NPaKTUYECKUX paboT

3amura TBOPUECKUX padboT

3aIJ_II/ITa HHAUBUIYAJIbHBIX
IPOEKTOB

OK 07. CogeiicTBoBaTh
COXpPAHEHUIO OKpYKarolen
Cpenbl,
pecypcocOepeReHuIo,
MPUMEHSTh 3HAHUS

00 H3MCHEHHU KJIHMMAaTa,
OPUHLMILL  OEepEeKITUBOTO
pOU3BOJCTBA, 3((eKTHBHO
efcTBOBAThH

B UPE3BBIYANHBIX CHTYyAIHSIX

Temsr 7.1-7.3,
13.1-13.21T-0/c

OO6cy>xaeHue o BoIpocam JIEKIUH
Pa3pabotka rioccapus

3anoJyiHeHHe CPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

Jukrant Ha UCII0JIb30BaHUE
apryMEHTOB, OMOJIOTMYECKOM
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToOB

MPAKTUYECKHUX padoT
KoHTponbHbIe paboThl

3amuTa TBOPUYECKUX padoT

3amura WHIUBUTyATbHBIX
MIPOEKTOB

BrinonHenue 3a1anui
MIPOMEKYTOUYHON aTTECTalluu

ITK 1.1.
KyJIbTHUBAIIHOHHBIE
COOpPYXKEHHS,
o0opysoBaHUe, MaTepUabl,

T'oToBUTH

Tembr 10.411-o/c, 10.511-
o/c, 11.2IT1-o/c, 12.1I1-
o/c, 13.211-o/c

MOYBBI IS BBIPANTUBAHUS

OBOIIIHBIX KYJIBTYP

(paccampt OBOIITHBIX

KyIIBTYp)

IIK 1.3. Brmoausats | Temsr 5.4 I1-0/c,
HEMEXaHU3HPOBaHHBIC

omepanuu 10 yXoay 3a

OBOIIHBIMU KYJIbTypaMu

(paccamoit OBOIIIHBIX

KyJbTYp) B COOTBETCTBUHU C

TEXHOJIOTHSIMU 1704

BO3JCIIbIBAaHUS

IK 1.4. Bremmonusars | Temsr 3.2 -3.3 I1-o/c,

HCMCXAHU3UPOBAHHLIC

TecTtupoBanue
YCTHBIN onpoc

JukTant Ha HCTIOJIb30BaHUE
apryMeHTOB, OHOJIOTHYeCKON
TEPMUHOJIOTHU U CUMBOJIMKH
NunuBuayansHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaTOB

MPAKTUYECKHUX paboT
KouTponbHbie paboThl

3ammTa TBOPYECKUX padOT

3amuTa WHJMBUTyalbHBIX
MPOEKTOB

Brimonnenue 3aganui
MPOMEXKYTOYHOM aTTECTAUKI




ornepanuy IO NPUMEHEHHIO
yaoOpeHudd W CpPEICTB
3aLUThI pacTeHui B
TEXHOJOTMYECKOM  IIHKJIe
BO3/ICJIBIBAHUS  OBOILLIHBIX

KYJIbTYD

D@UO asmopos V][

YACTHOE NIPOPECCUOHAJIBHOE OBPA30BATEJIBHOE YYPEXKJIEHUE
«FOKHBIA MHOT' OITPO®UIbHBIN TEXHUKYM»

PABOYAS I[TPOTPAMMA
OYII 07 BUOJIOI'usA
no ipodeccun 35.01.26 MacTep pacTeHHEBOICTBA
coctasiieHa Ha ocHoBe ®IT'OC CIIO
(dhopma oOydeHus - ouHast
KBATU(UKAIHMS — MACTEP PACTCHUEBOJICTBA
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