Moanucan: Conosbés Cepreit Bnaanmmposiy
DN: C=RU, S=Tam6oBckas obnactb, L=MuuypuHck, T=npopekTtop no y4eb6Ho-BocnutaTensHoi pabote n

L1 ~
mMonogexHon nonutuke, O="OGEQEPANBHOE FOCYOAPCTBEHHOE BHOIXETHOE
OBPA3OBATE/IbHOE YYPEXAEHWE BbICLUErO OBPA30BAHUSA ""MUYYPUHCKI
TOCY[JAPCTBEHHbIV ATPAPHbIV YHUBEPCUTET"", CHWUIIC=07215668967, NHH=681100146267,
E=it-security@mgau.ru, G=Cepreit Bnagummposuy, SN=Conoebés, CN=Conoebés Cepreit Bnagummuposuy

OcHoBaHve: s NOATBEePXAalo 3TOT JOKYMEHT CBOEIl yI0CTOBEpSIoLLei NoANNUCHI0

Bnagumuposny - B
benepanbHOE TOCYTapCTBEHHOE OIOHPKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUs

«MHU4ypUHCKHMN TOCYJAPCTBEHHBINA arpapHbld YHUBEPCUTET»

Kadenpa canoBoacTsa, OMOTEXHOJIOTUM U CEJICKIIUU CEIIbCKOX03SIHCTBEHHBIX

KYJIETYD
VYTBEPXJIEHA VTBEPXJALIO
pemenreM y4eOHO-METOIMYECKOTO COBETA [Ipencenarens yue6GHO-METOAMIECKOTO
YHMBEPCHUTETA COBETA YHUBEPCUTETA
(mporokou ot 23 mas 2024 1. Ne 9) C.B. Conorés

«23» masz 2024 r.

PABOYAS TIPOTPAMMA JUCIHUATUIMHBI (MOIYJIS)

«OCHOBBbI BUOXUMHUN»

Hamnpagnenue noarotosku - 19.03.01 buorexnosnorus
Hanpasnennocts (mpoduis) buorexnonorus
KBanudukaius BeIITyCKHHKA - OaKanaBp

Muuypunck, 2024 r.



1. Hean ocBoeHNs TUCHUILINHBI (MOIYJIs1)

HCJ’IHMI/I OCBOCHUA JAUCIHUITIINHBI (MO,Z[YJ'IH) «OCHOBBI 6I/IOXI/IMI/II/I>> SABJIACTCA.
dbopMupoBaHHE y OOYYAIOIIUXCS TEOPETUYECKUX MPEICTABICHHA 00 YpPOBHSIX XHUMHYECKOMN
OpraHu3alin U CBOMCTBA KUBBIX CUCTEM, 6I/IOXI/IMI/ILICCKI/IX, XUMHUYCCKUX U (bl/ISI/IKO'XI/IMI/ILIeCKI/IX
Hpoueccax, HpOTeKaIOIJ_II/IX B KHBBIX CHCTCMAax, OCHOBAX OJOH3HUMOJIOIMH, JCKAIINX B OCHOBC

BaXKHEUIIINX MIPOU3BOJICTB MPOMBIIIICHHON MHUKPOOHOJIOTHH, MEIUITMHCKOM,
CENBbCKOXO3SIMCTBEHHOMN U AKOJIOTUYECKOM OMOTEXHOJIOTUU.
3agaun:

- copMHpOBaTh TPEACTABICHUS O XHMHYECKOM COCTaBE, CTPOCHUU M OHOJIOTMYECKHX
GYHKIMSIX 1 0OMEHE OCHOBHBIX KJIaCCOB OMOMOJIEKYI (Oenku, pepMEHThI, BATAMUHBI, TOPMOHBI,
HYKJICHHOBBIE KUCIIOTHI, YTIIEBOIbI, JINTTU/IbI);

- Hay4YuTh OOYYAIOIIUXCS aHAIM3MPOBATH B3aHMMOCBS3b U PETYJSAIMI0 OOMEHHBIX IPOIECCOB;
OMOCHHTE3 BEIIECTB B KIJETKaX; TPAaHCIOPT cyOCTpPaTOB M MPOAYKTOB, OOpa3yroIIuxcs B
METa0O0IMUECKUX MpoIieccax;

- copMHUPOBATh YMEHUE CAMOCTOATEIBHO OCYIIECTBIATH cOOp, 00pabOTKy, MHTEpIpETaLNIO
Ouosornyeckoil mHGOPMAIMK JUIs PEIICHUs HAYYHBIX M MPAKTHYECKUX 3a7a4 B 00JacTh JJs
pelIeHusl HayYHBIX M MPAKTUYECKHUX 3a/1a4 B 00JIACTH MOJIEKYJISIPHOW OMOJIOTHH, HEOOXOAUMBIX
it 3G PEeKTUBHOM U TeNeHaNpaBIeHHON MPO(ECCHOHATBHON NesITeTbHOCTH.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Jucuuminaa « OCHOBBI OMOXUMUMY SBIISICTCS 0053aTEIbHON JUCIMIUIMHOMN, BXOIHT B
cocrtaB bioka 1 «/{ucuunnunsl (Mogynu)» u oTHocuTcs K O6s3arensHoi yactu b1.0.15.

BXO,I[HLIG 3HAaHUA, YMCHUSA U HABBIKH, HCO6XOI[I/IMBIG AJI1 U3YUCHUA OAaHHOI'O Kypca,
dbopMmupylOTCS B TIpoliecce H3ydeHUs IucuuIuinH: «Dusnka», «OCHOBBI MOJEKYISIPHOU
O6uonorum».

I[aHHaSI JUCHUIINIMHA B3aMMOCBsI3aHa C TaKUMHU JUCHUIIJIMHAMHM Kak: <<O6IIIa$I n
HCOpTraHHU4YCCKast XHUMUs», «OpraHquCKaﬂ XUMUSA», «XUMHUg OHOJIOTHMYECKH AaKTHBHBIX
BEIIIECTB» U HEOOXOAMMA JJI YCIEIIHOTO MPOXOXKIACHUS YYEOHOW MPAKTHUKU MO TOJYUYESHHIO
NEPBUYHBIX HpO(bCCCHOHaJIBHBIX YMGHI/Iﬁ U HABBIKOB, B TOM YHCJIC NCPBUYHBIX YMeHI/Iﬁ u
HaBBIKOB HaquO-HCCHeI[OBaTCHBCKOﬁ ACATCIbHOCTH, TOCYAAPCTBCHHOT'O SK3aMCHaA.

3. [Inanupyemble pe3yabTaThl 00y4eHHA MO JUCHMILINHE, COOTHECEHHBbIE ¢

IUVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeJIbHOM MPOTrPaMMbI
IIponiecc  M3ydyeHuss OUCHMIUIMHBI  (MOAYJs) HampaBleHO Ha  (OpPMHpPOBAaHUE

KOMITETECHIINMN:
VYK-1. CriocobGeH ocymiecTBIsATh MOUCK, KPUTUYECKUI aHATTN3 ¥ CUHTE3 UH(pOpMAaIIHH,
NPUMEHSITh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS IIOCTABIICHHBIX 3a71a4
OIIK-1. CnnocoGeH u3y4ath, aHaIM3UPOBATH, UCIIOIH30BaTh OMONIOTHYECKHE OOBEKTHI U
MPOIIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSX MaTeMaTHYECKHX, (PHU3MUECKUX,
XUMHUYECKHX M OMOJOrMYECKHX HAYK M UX B3aUMOCBSI3SIX
OIIK-7. Cioco6eH mpoBOIUTE IKCIIEPUMEHTATBLHBIC HCCIICIOBAHUS U UCTIBITAHUS T10 3aJaHHOM
METO/IMKe, HaOII0IeHUS U U3MEpeHusi, 00pabaThiBaTh U MHTEPIPETHPOBATH
IKCTIEpUMEHTAIbHBIEC JAaHHBIC, TIPUMEHSISI MaTeMaTH4eckne, pusmueckue, (PU3NKO-XUMUIECKHE,
XUMHUYECKHE, OMOJIOTHYeCKHEe, MUKPOOMOJIOTHYECKHUE METOIbI

Kon u Kpurepuu onieHuBaHUs pe3ynbTaTOB O0YUeHUs
HauMEHOBaHHUE Kon u HU3KUIH
YHMBEPCATbHON | HayMEHOBaHUE | (IOMOPOTOBBIH,
KOMIICTCHIIMH HHIUKATOpa KOMIIETEHIINS o o
MOPOTOBBIN 0a30BBbIi .
JOCTHKEHUS HE HPOJBUHYTHII
YHUBEPCANBHBIX | COpPMUPOBaHA)
KOMITIETCHITUHA
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KaTeFOpI/ISI YHUBCPCAJIBbHBIX KOMHCTCHL[I/Iﬁ - CucTeMHOC U KPUTHUYICCKOC MBIIIIJICHUC

YK-1. Criocoben
OCYIIECTBIISTH
TIOUCK,
KPUTHYECKUI
aHaIIN3 U CUHTE3
WHPOPMALUH,
MPUMECHSATh
CHUCTEMHBII
TTOIX O ISt
peuieHus
MTOCTaBIICHHBIX
3amaq

Na-1yk1— He anammsupyer | Crmabo B mocratounoit | Ha BeiIcOKOM
AHanm3upyer [IOCTABIICHHYIO | aHAIH3UPYET CTETIeHH YpOBHE
MOCTABJICHHYIO | 3ajady, MOCTABJICHHYIO | aHAIU3UPYET aHAJIN3UPYET
3amady, BEIJIETISIS €€ 3aady, MMOCTABJICHHYIO | ITOCTABIEHHYIO
BEIJIETISIS ee 0a3oBbIe BBIJIETISIS ee 3amady, 3a/avy,
0a3oBbIC cocTaBIsifOIINe, | 0a30BbIe BBLJICIIAA €€ BBIJICTISS €€
COCTaBJISIONINE, | OCYIIECTBISET cocTaBisifolIK | 0a30BbIe 0a3oBbIC
OCYIIECTBIISIET JIEKOMIIO3HIIAIO | €, COCTABIISIIOIINE, | COCTABISIOIIH
JIEKOMIIO3HIIAIO | 33/1a9U OCYIIECTBISIET | OCYIIECTBISET e,
3aa4u JIEKOMIO3MLIY | JEKOMIO3MILIMIO | OCYLIECTBISAET
10 3a]1a4H 3a/1aun JIEKOMTIO3HIIN
0 3a/1a4H
NJI-2yk-1— He moxer Henocrarouno | Jocrarouno YcnemHo
Haxonut u HaXOJUTh U HaXOIUT U XOPOIIO HAXOJWT U
KPUTHYECKU KPUTHYECKH KPUTHYECKA HaXOIWT U KPUTHIECKH
aHATM3UPYET AHAIM3UPOBATh | AHAIU3HPYET KPUTHYECKA aHATM3UPYET
nHGOPMAITHIO, nH(pOpMAITHIO, UHGOPMAITUIO, | aHATH3UPYET UHGOPMAITHIO,
HEOOXOINMYIO HE00XOIMMYIO HEOOXOINMYIO | WH(OPMAITHIO, HE00XO0IUMYO
JUTSL pETIeHUS JUTSL PETIeHUS JUTS pEIIeHUsT | HEOOXOIUMYIO JUTSI pETICHUS
IOCTaBJICHHOU IIOCTaBJIECHHOU MOCTaBJIICHHOW | JJIs pelIeHus IIOCTaBJICHHOU
3a1a4u 3aJ1a4uu 3aa4n MOCTaBJICHHON 3a1a4u
3a/1aun
N-3yk1— He moxert Cnabo Xopormro OTnaHO
PaccmaTtpuBaeT | paccMarpuBaTh | paccMaTpHBae | pacCMaTpHBaeT | paccMaTpUBae
BO3MOJKHBIE BO3MOJKHEIE T BO3MOXKHBIE | BO3MOYKHBIE T BO3MOXKHBIC
BapHaHTHI BapHaHTHI BapHaHTHI BapHaHTHI BapHaHTHI
peUICHUA peuicHuA peUICHUA peUICHUA peicHuA
3aJa4H, 3aJ1auH, 3aJa4H, 3aJ1a4H, 3a/1a4H,

OLICHMBAsA X
JOCTOMHCTBA U

OLICHHBAs UX
JOCTOHMHCTBA U

OLICHMBAsA X
JOCTOMHCTBA U

OLICHMBAsA X
JOCTOMHCTBA U

OLICHHBAs NX
JOCTOMHCTBA U

HEJOCTaTKH HEJOCTaTKU HEJOCTaTKH HEJO0CTaTKH HEJIOCTATKH
N-4yka — He moxert Heysepenno JHocraTouno OTinyHO
AprymentupoBa | ¢OpMHPOBAThH bopmupyet YETKO ¢dhopmupyer
HO (hopMHpYeT | COOCTBEHHEIE CcOOCTBEHHBIE | opMHUpYET COOCTBEHHBIE
COOCTBEHHBIE CYXKICHUS U CYXXIEeHHS U COOCTBEHHBIE CYXXICHHS U
CYXJIEHUS U OLICHKH, OLICHKH, CYXIEHUS U OLICHKH,
OIICHKH, oTianyaetr GaKkThl | OTINYAET OIICHKH, OTIINYaET
oTanyaet GaKThl | OT MHEHHU (baxTel OT otnnyaet GaxTel | GakThl OT
OT MHEHHU U WHTEpPOpPETalUid | MHEHUN U OT MHEHUH U MHEHUU U
MHTEPIPETANA | B pacCy>KACHUSAX | MHTEPIpPETAH | MHTepHpeTaudil | HHTEepIpeTanu
B PACCYXICHUAX | APYTHUX B B pacCyXJeHUsIX | U B
JIpyTuX YYaCTHHUKOB paccy X ACHUAX | Ipyrux paccyXaeHusAX
Y4aCTHUKOB JEATENBHOCTH, | IPYTHX Y4aCTHUKOB JOpyTUX
JIeATENIbHOCTH, | MPUHUMAET YY4aCTHHUKOB JIeATENIbHOCTH, | YYaCTHHUKOB
MPUHAMAET 00OCHOBaHHOE | JESTENBHOCTH, | MPHHUMAET JIeSITeNbHOCTH,
000CHOBaHHOE | pelIcHHe MPUHAMAET 000CHOBaHHOE | MPUHHUMAET
perienne [TOCTaBJICHHOU 000CHOBaHHOE | pelieHue 000CHOBaHHOE
MOCTaBIICHHON 3a/1a4n permienne MOCTABJICHHOW | pelIeHue
3a1auu MOCTaBJICHHON | 3aJ1auH MOCTaBJIEHHON
3aJa4H 3aJ1a49u
NJ-5yk1— He moxert Heysepenno JloctatouHo OTnuaHO
Omnpenensietr u OTIPEETISATh U Omnpenensier 1 | 4eTKO OTIpEe/IETISIeT U
OILICHHBAET OLICHHBAaTh OILICHHUBAET OTIpEeEIsieT U OLIEHHBAaET
MOCIIEACTBUA MIOCIIEACTBHS MOCNIEACTBUSA | OLICHUBAET MIOCIIEACTBHSA
BO3MOXHBIX BO3MOXHBIX BO3MOXHBIX HOCJIECTBUS BO3MOXKHBIX
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pereHuit
3a1a4n

peuieHuit
3a/1a4n

perieHuit
3aa4n

BO3MO>KHBIX
peleHuit
3aJ1a4n

peuieHuit
3a/1a4u

Kareropus obmenpodeccrnoHaIbHBIX KOMIIETEHITNI — EcTecTBeHHOHAYYHAs TIOATOTOBKA

OIIK-1. NA-lomnk-1— He 3naet [Tmoxo 3HaeT Xopomro 3HaeT | OTIUIHO
CriocobeH JleMOHCTpUpYET | OCHOBHEIC OCHOBHBIC OCHOBHBIC 3HACT
M3y4aTh, 3HaHUE 3aKOHBI U 3aKOHBI U 3aKOHBI U OCHOBHBIC
aHAIN3UPOBATH, OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI H
HCIIONIb30BaTh 3aKOHOB H u ™ u 3aKOHOMEPHOC
OHONIOTHYECKUE 3aKOHOMEPHOCT | MAaTEMAaTHYSCKU | MaTeMaTHUYECK | MaTeMaTHYECKU | TH
00BEKTHI U en X, QU3HYECKHX, | UX, X, QU3NYECKHUX, | MaTeMaTHYECK
MTPOIIECCHI, MAaTEMaTHYSCKH | XUMHYECKUX H (u3UYECKUX, XUMUYECKUX U ux,
OCHOBBIBASICh HAa | X, PU3UYCCKUX, | OMOJIOTMYECKUX | XUMUYECKHX U | OMOJIOTMYECKUX | (PU3NYECCKUX,
3aKOHAX | XUMHYECKUX U HayK 1 UX OMOJIOTHYECKH | HAyK M UX XUMHUYCCKUX U
3aKOHOMEPHOCTS | OMOJIOTHYECKNX | B3aUMOCBS3€H B | X HAYK M UX B3aUMOCBSI3CH B | OMOJIOTHUECKH
X HayK M UX OMOTEXHOJIOTUY | B3aMMOCBsI3eH | OMOTEXHOJIOTHY | X HAyK U UX
MaTeMaTUYeCKUX, | B3aUMOCBA3EH B | €CKOM B €CKOM B3aHMOCBSI3EU
(m3nyecKux, OMOTEXHONOTUY | TIPOU3BOJICTBE OMOTEXHOJNOTH | MIPOU3BOICTBE B
XUMUYECKUX U €CKOM YECKOM OMOTEXHOJIOTH
OHMOJIOrMYECKUX MIPOU3BOICTBE MIPOU3BOICTBE YECKOM
HayK U UX IIPOU3BOJICTBE
B3aUMOCBS3IX NIA-20mk-1 — He BwisBaser He Bcerna HocTtaTouno Bcerna
BrisBiiser CYLTHOCTb U BBISIBIISIET 4acTo BBIBIISIET
CYIITHOCTh U 0COOEHHOCTH CYIITHOCTh U BBISIBIIACT CYIITHOCTH U
0COOCHHOCTH OMOJIOTHYECKUX | OCOOCHHOCTH | CYNTHOCTBH M 0COOCHHOCTH
OMOJIOTMYECKUX | OOBEKTOB H OMOJIOTMYECKU | OCOOCHHOCTHU OMOJIOTMYECKU
00BEKTOB U MIPOIIECCOB, X OOBEKTOB M | OMOJIOTHYECKUX | X OOBEKTOB U
MIPOIIECCOB, OCHOBBIBAsICh Ha | MIPOIECCOB, O0OBEKTOB H MIPOIIECCOB,
OCHOBBIBAsICh Ha | 3aKOHAX W OCHOBBIBASICh | MPOIIECCOB, OCHOBBIBASICh
3aKOHaxX H 3aKOHOMEPHOCT | Ha 3aKOHaX U OCHOBBIBAsICh Ha | Ha 3aKOHAX U
3aKOHOMEPHOCT | X 3aKOHOMEpPHOC | 3aKOHAaX H 3aKOHOMEPHOC
X MAaTeMaTHYECKH | TAX 3aKOHOMEPHOCT | TAX
MaTEeMaTHYEeCKU | X, QU3MUSCKUX, | MAaTEeMaTHYEeCK | X MaTeMaTH4YEeCK
X, QU3NYECKUX, | XUMHYECKHUX H Ux, MaTeMaTHYeCKH | UX,
XUMHUYCCKUX U Ounoyoruueckux | (pu3MUecKuX, X, pm3mueckux, | QuzHUECKUX,
OMOJIOTMUECKUX | HAYK U UX XUMUYECKUX M | XHMHUYECKHUX U XUMUYECKHUX U
HayK M UX B3aUMOCBSI3SIX OMOJIOTMYECKU | OMOJOTMYECKUX | OHMOJOTHYECKU
B3aUMOCBSI3SIX X HayK U UX HayK U UX X HayK U UX
B3aUMOCBSI3SIX | B3aMMOCBSI3SX B3aHMMOCBSI3IX
Kareropus obuienpodeccHoHaIbHbIX KOMIIETEHIMIA - VccienoBanus, KyJIbTypa SKCIIEpUMEHTa
OIIK-7. NA-lonk-7— He Bnageer He Bcerna JlocTaTouHo Bceerna
Criocoben Brnaneer METOTUKOI BIIAJICET 4acTo BIAJACET | BIAACCT H
MPOBOJAUTH METOIUKOMN SKCIEPUMEHTANl | METOJUKOU METOIUKOMN MIPAMEHSIET
SKCIIEPUMEHTAIb | KCIIEPUMEHTAT | BHBIX 9KCIIEPUMEHTA | SKCIIEPUMEHTA | METOIUKY
HBIC BHBIX HCCIICAOBAHMM M | JTBbHBIX BHBIX JKCIIEPUMEHTA
HCCICAOBAHMS M | MCCIICOBAHUI M | MCIIBITAHUH, HCCJICIOBAHMIA | UCCIICIOBAHUN U | JIBHBIX
HCIIBITAHUS 110 HUCTIBITAaHHMH, HaOIOeHUH 1 W UCTIBITAHUM, | UCIIBITAHUM, HCCIEI0BaHUIN
3aJaHHONI HaAOJIIOAEHNN U U3MEPECHUIMA HAOJIIOACHUN U | HAOIIOAECHUI U 1 MCIIBITAHUI,
METOJINKE, M3MEpeHUi M3MEpEeHU HM3MEpEeHUI HAOIIONEHUN U
HaOIrOIeHNA U U3MepeHUN
V3MEepEeHus, NI-20mk-7— He ymeer He Xopomo ymeer | OTinuyHO
oOpabateiBaTh U | YMeer 00pabaThIBaTh U | JOCTATOYHO o0OpabartbIBaTh U | ymeeT
HMHTEPIPETUPOBA | 00pabaThiBaTh U | MHTEPIPETUPOB | yMeeT WHTEPIPETUPOB | 00pabaThIBaTh
Tb WHTEPIPETUPOB | aTh o0OpabaTeIBaTh | aTh u
SKCIIEPUMEHTANb | aThb SKCIIEPUMEHTAI | U DKCIICPUMEHTAT | HHTEPIPETUPO
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HBIC JTaHHEBIE, OKCIEPUMEHTANI | BHEIC TAaHHBIE, WHTEPIPETUPO | BHEIC TaHHBIE, BaTh
MIPUMEHSS bHBIC JAHHEIE, MIPUMEHSIS BaTh MIPUMEHSAS JKCIIEpUMEHTA
MaTeMaTHUYECKUE, | MPUMEHSISI MaTEeMaTHUYECKU | DKCIICPUMEHTA | MaTeMaTHYECKU | JIbHBIC
(usnueckue, MaTEeMaTHYECKU | €, JILHBIC e, JIaHHBIE,
(huzuko- e, omodusnueckue | JaHHBIC, onodusnyeckre | MPUMEHSA
XIUMHYECKHE, omomzmueckue | , XUMHUYECKHeE, MIPUMEHSAS , XHMUYECKHE, MaTeMaTHYECK
XUMHYECKUE, , XUAMHYECKUE, OHMOJIOTHYECKUE, | MATEMAaTUYeCK | OMOJIOTHYECKHUE, | ue,
Ouonoruyeckue, | OMOJIOTHYECKHE, | MUKPOOUOJIOTHY | HeE, MUKpoOuoiorud | ouodusnuecku
MHKPOOHOJIOTHYE | MHKPOOHOJIOTHY | €CKHUE METOIBI OMOPU3NIECKN | €CKHUE METOIBI e,
CKHC METOJIbI €CKHE METOJIbI e, XUMHYECKUE,
XUMHYECKUE, OHMOJIOTHYECKU
OMOIOrMYECKH e,
e, MHKPOOHOIIOTH
MHUKPOOHOJIOT YECKUE
WYECKHe METO/TBI
METO/TBI
NA-3omk-7 - He npumensier He Bcerma JlocTaTouno Bceerna
[Tpumensier B B MPUMEHSCT B | MPUMEHSIET B MIPUMEHSET B
npodeccuonans | mpodeccuonanp | nmpodeccruonan | nmpodeccuonans | nmpodeccronan
HOI HOUI BHOU HOI bHOU
JIESATSIILHOCTH JIESATSIILHOCTH JIEATSIIBHOCTA | NIEATSIIBHOCTH JIESITSIIbHOCTH
Omosorndeckre | OMONOTHYECKHE | OMOJIOTHYECKH | OMONOTHYeCKHe | OMOIOTHYECKH
" u eu u eun
MHUKPOOHONIOTHY | MUKPOOHOJIOTHY | MUKPOOHOJIOT | MUKPOOHOJIOTHY | MUKPOOHOJIOTH
€CKHE METOJIbI €CKHE METO/IbI WYECKHUEC €CKHE METOJIbI YECKHUe
WCCIIEIOBaHUS WCCIIeTIOBAHHUS METO/TBI WICCIIETOBAHUS METO/TBI
MHUKPOOPTaHU3M | MUKPOOPTaHU3M | UCCIICIOBAHHS | MUKPOOPTaHU3M | MCCJICIOBaHMS
OB (BHPYCOB, OB (BUPYCOB, MHUKpPOOpPraHu3 | OB (BHPYCOB, MUKPOOpPTaHu3
OaxTepuit) OaxTepuii) MOB (BHPYCOB, | OakTepuii) MOB (BHPYCOB,
OaxTepuit) OaxTepuil)

B pesynomame usyuenus oucyunaunst 00y4arouuiics 00H#CeH:

3Hambv:

- CTPYKTYpY U IIPOCTPAHCTBEHHYIO OpraHU3alUI0 OEIKOB, HyKJIEMHOBBIX KUCIIOT,
YTJIEBOOB, JIUIINI0B, HU3KOMOJIEKYJISIPHBIX OMOPETYISTOPOB U AaHTUOUOTHUKOB;
- (epMEeHTaTUBHBIN KaTalu3, HOHATUS O epMEHTaX, aHTUTENAaX, CTPYKTYPHBIX

Oenkax;

- YPOBHM OPTaHM3aLlMN U CBOMCTBA KUBBIX CUCTEM;
- XUMHUYECKYIO OpPraHU3aLHUI0 KIETKU;
- 0OMEH BEIIECTB U MPEBPALIEHUE SHEPTUU B KIIETKE;

- OCHOBHBIE KJIACCHI OMOMOIIEKY (O€IKH, HyKIEHHOBBIE KUCIOTHI, JIUITHIBL,
YIJI€BOJIbI) U UX OMoJornYeckre PYHKIIMU B KIIETKE;

- METO/Ibl OBJAJIEHUs CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE
3aKOHBl €CTECTBEHHOHAYYHBIX JUCIHUIUIMH B TPOQPECCHOHANBHOW IESTEIbHOCTH, MPUMEHSITH
METO/Ibl MATEMAaTHUECKOTO aHAIN3a U MOJCITUPOBAHNUS, TEOPETUUECKOTO M IKCIEPUMEHTAIEHOTO
UCCIICIOBAHUSI.

ymembo:

- CaMOCTOSITETTLHO OCYILIECTBIIATh coop, 00paboTKy, MHTEPIIPETALUIO
Ouosiornueckoil MHGOpMAIMU JUIS pEIIEHUs] HAy4YHbIX M TPAKTHUECKHX 3aJad B 00JacTH
OMOXUMMHU;

- npuoOperaTh HOBbIE 3HaHUS B 00JacTH OMOXHMMHH, HCIIONIB3Ys COBPEMEHHbBIE
UH(POPMAITHOHHBIE TEXHOJIOTHH;

- M0JIb30BATHCS CIIOCOOHOCTHIO K
OMOTEXHOJIOTUYECKIMH MTPOIIECCAMHU;

peanusanuun u YIIPABJICHUIO



eénaoemsp:

- TeopeTudecko 6a3oii mpoheccnoHaIbHO-IPOGUIMPOBAHHBIX METOIOB UCCIEAOBAHUS
(bU3UKO-XMMHUYECKUX CBOMCTB OMOJIOTMYECKH aKTUBHBIX BEILIECTB;

- CMOCOOHOCTBIO UCIOJIL30BATh 3HAHUS O COBPEMEHHOUN (PM3NYECKON KapTHHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BELIECTBA JIJIsl TOHUMaHUS

OKPY’KaIOILEr0 MUPA U SABJICHUMN IIPUPOIBL;

- I'OTOBHOCTBIO K p€aln3ali CUCTEMbI MEHEPKMCHTA Ka4€CTBa OHMOTEXHOJIOTHYECKOM
MNpoaAYKIHHU B COOTBETCTBUU C TpCGOBaHI/IHMI/I pOCCHfICKPIX U MCXKAYHAPOAHBIX CTAHAAPTOB

Ka4dyCCTBa.

3.1 MaTpuna cooTHeceHHs TeM/pa3/1eJi0OB y4eOHOMH IMCHUIIMHBI (MOIYJIsl) U
(¢GopMupyemMbIX B HUX YHHBEPCAJIbHbBIX U 001eNPO(eCcCHOHAIBbHBIX

KOMIIEeTEeH U
Tewmsbl, pa3ensl JUCIUTLTTHBI oO1ee
YK-1 OIIK-1 | OIIK-7 KOJINYECTBO
KOMIIETECHLINI
Beenenne B aucuumumHy. Mertoasl + + + 3
OMOXUMHH
CTpyKTypa 1 CBOWCTBa OEIIKOB + + + 3
CtpyKTypa U cBOiicTBa ()epPMEHTOB + + + 3
CrpykTypa M CBOWMCTBA HYKJIEHHOBBIX + + + 3
KHCIIOT
BuraMuHsbl. Knaccudukamnms u + + + 3
byHKINN
Yrnesoasl. Ctpoenue u GyHKIUN + + + 3
Jlunuapl. Ctpoenue U GyHKIUU + + + 3
I'opmoHBI. Knaccudukanus " + + + 3
byHKIIMN
Uroro: 3

4. CTpyKTYypa ¥ coepKaHue TUCHUILIUHBI (MOYJIs1)
061112151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISAACT 3 3a4eTHBIX CAUHUIBI, 108 AKaJCMHUYCCKHUX 4daca.

4.1 O0beM TMCUMILIMHBI M BU/bI YUeOHOIi padoThl

Bun zagarui O0BeM B akaleMHUUYECKHAX Yacax
ITo ounoii popme 1o 3a04HOM
oOyuenus (1 dbopme oOyueHus
CeMecTp) (2 xypce)
OO01mmas TpyI0eMKOCTh TACITUTUTHHBI 108 108
KonrtaktHas paboTa 00y4aronuxcs ¢ mpernoiaBaTesieM. 32 16
AyIUTOpHBIE 3aHATHS, B T.4. 32 16
JIEKITUHA 16 8
MPAKTUYECKHE 3aHSATHS 16 8
CamocrogrenbHas paboTa, B T.4U. 76 88




nmpopaboTka ydeOHOTO Marepuana MO JIUCIHIUINHE 40 58
(KOHCIIEKTOB  JIeKUUH, Y4eOHHKOB, MaTepUaloB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHI 26 20
MOATOTOBKA K C/1aue MOJTYJISI 10 10
KonTtpous - 4
Bun utoroBoro KOHTposs 3a4eT
4.2 Jlekuun
Ne Temel O0beM B Kommerennun
n/m aKaJeMHUYeCKHX
OYHO | 3a0YHO
YK-1; OIIK-1,
Beenenue B qucuuiuinHy. MeToibl OMOXUMUN 2 1 OIK-7
. YK-1; OIIK-1;
C 0 2 1 ’ '
TPYKTYpa U CBOMCTBA OEJIKOB OLIK-7
YK-1; OIIK-1,
CtpykTypa U cBOiicTBa (pepMEHTOB 2 1 OIIK-7
VK-1; OIIK-1;
CTpyKTypa U CBOICTBA HYKJICUHOBBIX KHUCIIOT 2 1 OIIK-7
Buramunsl. Knaccudukanus u GpyHkuun 2 1 gﬁi(l_;7OHK-l;
VYrneBoabl. CTpoeHue U GyHKIIUU 2 1 gﬁi(l_;7OHK_l;
Jlununer. Ctpoenue u GyHKIUU 2 1 gﬁ-é_;?OHK-l;
I'opmonsl. Knaccudukanus u GpyHKIun 2 1 gﬁig_;?OHK_l;
Hroro: 16 8
4.3 JIabopaTopHble padoThI HEe MPeTyCMOTPEHBI
4.4. IlpakTHn4yecKue 3aHITUS
Ne TeMbl OObem B dopMupyemsle
n/m aKaJIEeMUYECKHX Jacax | KOMIETECHIHH
ouHast 3a049Hast
¢bopma ¢bopma
oOydeHus |oOyuyeHus
1 Pemenne 3amagd 1o Teme «BBeneHUe 5 1 VK-1; OIIK-1;
JUCIUTIIUHY. MeToapl OMOXUMHI) OIIK-7
2 Pemienne 3amau mo Teme «CTpykTypa ) 1 YK-1; OIIK-1;
CBOICTBa OEIKOBY OIK-7
Pemenue 3amau no teme «CTpykTypa YK-1; OIIK-1,
3 . 2 1
U CBOMCTBA (hepMEHTOBY OIIK-7
Pemienne 3amau mo Teme «CTpykTypa YK-1; OIIK-1;
4 . 2 2
CBOMCTBA HYKJICHHOBBIX KHACIIOT) OIIK-7




Pentenye 3amad mno Teme «BUTaMHHEL VK-1; OIIK-1;
S) 2 1
Knaccudukaius u GyHKIMmn» OIIK-7
Pentenne 3amau 1mo TeMe  «YTJIEBOIBIL. VK-1; OIIK-1;
6 2 2
Crtpoenne u QyHKIUN OIIK-7
v Pemenue 3anau no teme «JIunuael. CtpoeHue 2 1 YK-1; OIIK-1;
U QYHKITUI OIIK-7
Pemienne 3agau mno Teme «l'opMOHBI. YK-1; OIK-1;
8 |kn 2 1 OIIK-7
accuukanus 1 QyHKIN»
Uroro: 16 8
4.5 CamocTosiTesibHAs padoTa 00y4Yaruerocs
O6beMm B
aKaJIeMUIECKUX
Paszpen nucnurninmHbl . yacax
Ner/in (Tema) Bun camocrositensHO# paboThI son | saoaman
thopma ¢dbopma
0o0yueHus| oOyueHus
BBeneHne B qUCIHUILTHHY. [TpopaboTka yuebHOTO MaTepraia 3 8
Metoap! OnoXuMHH 0 JUCLUIUIMHE.
1 BoinonHeHne KOHTPOJIBHOU PaboTHI. 0 2
[ToaroroBka k ciaue MOAYJIS 2 2
[IpopaboTka ygeOHOTO MaTepraa 3 8
2 CtpykTypa u cBOHCTBa 110 TUCIHILTHHE. 5
GEeNKOB BeinonHeHne KOHTPOIBHON PabOTBHI. 0 3
IloaroroBka k caue MOyJIst 2 2
Crpykrypa u IIpopaboTka yyeOHOrO MaTepuaa 3 8
3 CBOMCTBa (pepMEHTOB 0 JTCIUTUTAHE.
BeinonHeHue KOHTPOJIBbHON PabOTHI. 0 10
[ToaroToBka K cade MOAYJIS 2 2
[IpopaboTka ydeOHOTO MaTepHaa 3 8
4 CTpyKTypa 1 CBOMCTBa 110 TACIHTITTAHE. 5
HYKJIEHHOBBIX KHCIIOT BrImonHeHne KOHTPOJILHON PaOOTHI. 0 3
IloaroroBka k caue MOyJIst 2 2
[IpopaboTka yuebHOrO MaTepuaia 3 5
5 Buramunsbl. Knaccupukanus |no quciumivHe.
U QYHKLIUHU Brinonnenue KOHTPOJIBEHON PaOOTHI. 0 2
[ToaroroBka k cipaue MOyIIst 2 2
[IpopaboTka yuebHOrO MaTepuaia 3 3
6 VYraesoael. CTpoeHue u O TUCIUILIINHE.
byHKIIT BrinonHenue KOHTPOJIBEHON PabOTHI. 0 2
[ToaroroBka k craye MOAYJs
[IpopaboTka yuebHOrO MaTepuaia 3 5
7 JIumuapsl. CTpoenue u 0 JTMCIIUTUTAHE.
byHKIIUN BrinonHenue KOHTPOJIBHON PabOTHI. 0 2
[ToaroroBka k cimaue MOIyIst 2 2




[TpopaboTka yueOHOTO MaTepuaia 3 8
I'opmonsl. Knaccudukarus u |10 JTUCLMILIAHE.

8 byHKIIUN BeinonHenue KOHTPOJIbHON pabOTHI. 0 2
[ToaroroBka k ciaue MoayIst 2 2
Htoro 76 88

[lepeveHb METOANYECKOTO O0ECIICYCHUS JIJISl CAMOCTOSITEIIbHON paOOTHI 110 TUCITUITIIHE
(MOyITH0):

1. VYMKJ no nmucturmummae «OCHOBBI OHOXMMHUW» I OOYYarOMIMXCS IO TMPOTpPaMMe
OakanaBpuaTa OYHOM, 3a0YHOM W JAMCTAHIUMOHHON (GOpMBI OOy4YEeHHUS MO  HANpPaBJICHUIO:
19.03.01- buotexunonorus IIpoduns - buorexnomormsi.  Mwuuypunck- Haykorpag PO,
Muuypunckuii I'AY, 2024

4.6. Boinno/iHeHHEe KOHTPOJILHOM PadoThl 00y4al0IIMMUCH 32049HOH (popMBbI

BeimonHeHne  KOHTPOJIBHOM — pabOTBI  CIOCOOCTBYET — YriyOJIICHHOMY — YCBOCHHIO
MTOJI0KEHUH JUCHUIIIINHBI, ITOKAa3bIBA€T BO3MOXKHOCTHU O6y‘~IaIOHIeFOC$I K CaMOCTOSATEIILHOM
paboTe HaJl JIUTEpaTypou.

KonTtponpHast pabora mnpencrtaBiser coboii  ¢GopMy caMOCTOATEIBHOW PabOThI
00ydYaromierocsi, IO3BOJIIONIYIO OBNAJETh 3HAHMAMU U HaBBIKAMH aHAJIUTHYECKOW WU
HCCIIEIOBATEIHCKON Pa0OTHI B paMKax MPOrpaMMbl H3y4aeMoi y4eOHO!H TUCIUILTHHEL.

KontpospHast paboTa BBHINOTHAETCS B BUJE MUCHbMEHHBIX OTBETOB Ha TEOPETHUYECKHUE U
MMPAKTUYCCKUC BOIIPOCHI, PCIICHHUA IPAKTHUYCCKUX 3aJad I10 BapuaHTaM, BbIIIOJIHCHUA
TBOPYECKHX 3a/IlaHHH.

IIncemennbIe pa6OTI)I JOJIZKHBI OBITE MMOATOTOBJICHBI CaMOCTOATCIIBHO, COACPKATH
COBOKYITHOCTh apTyMEHTHPOBAHHBIX TOJIOXKEHHH U BBIBOJIOB.

4.7 Conep:xxaHue pa3iei0B IMCUUILINHBI
4.7.1. BBeieHue B AUCUMILIMHY. MeTOIBI OMOXUMUH.
buoxumusi, wim OWOJOTHYECKas XWUMHS, METOJOJIOTHS, WCHONB3YIOmas yYMEHUE
MOJIb30BAaThCSA  CIIOCOOHOCTBIO U TOTOBHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JHUCIUIUIMH B TPOPECCHOHAILHOW ICSITEILHOCTH, MPUMEHSTH METOIBI
MaTeMaTU4YeCKOTO aHaiu3a M MOJCIMPOBAHUS, TEOPETUYECKOT0 U SKCIEPHUMEHTATbHOTO
UCCIICIOBAHUSI.

Paznenennie OMOXMMHUU: HA CTATUCTUYECKYIO, 3aHUMAIONIYIOCS aHATM30M XUMHUYECKOTO
COCTaBa JKUBBIX OPraHU3MOB, JWHAMHYECKYI0, H3YUYaIONIYI0 NPEBpalleHHe BEIIECTB B
opranu3Max, ¥ (YHKIHOHAIBHYIO, HWCCIEAYIOUIYI0 TMPOLECChl, JieXKallue B  OCHOBE
OTIpe/ICIICHHBIX TIPOSBICHUH KU3HEICATCIIEHOCTH.

Knaccudukanus pa3neiaoB OHOXHUMHH B 3aBUCUMOCTH OT OOBEKTa U3YUCHHsS: OMOXUMHUS
pacTeHH, OWOXWMHS J>KHBOTHBIX M OHOXHMHS MHUKPOOPTaHU3MOB. BHOXMMHS dYelloBeka -
MEAUIMHCKAsT OMOXUMUSL.

Ponp OnoxuMuy ISl TIPOMBINUICHHOW BBIPAOOTKH Pa3IMYHBIX BEMIECTB, TaKUX Kak
(dbepMeHThl, aHTHOMOTHKH, TOPMOHAJBHBIE TWperaparbl, CPEACTBAa 3allUThl PACTEHUH OT
BpenuTesei u 6oae3Hel u psaaa Ipyrux.

CoBepiieHCTBOBaHHE (PU3UYECKUX, XMUMHUYECKUX H (PU3UKO-XUMUYECKUX METO/I0B
BBIJICTICHUS, OYMCTKHA (DPAKIIMOHUPOBAHUS, aHAIN3a M W3YYCHHS BEIICCTB KHBOW IMPHPOJBI Ha
0a3ze Kkiaccuueckod OWOXMMHHM Kak CIHOCOOHOCTh K peald3alldid W YIPaBJICHHUIO
OMOTEXHOJIOTHUECKUMH TIporieccaMu. BOSHUKHOBEHHE HOBBIX HAYYHBIX HAIPABICHHM, TAKMX KaK
MOJICKYJIApHAss OWOJOTHs, OMOOpPTaHWYecKkass W OWOHEOpPTaHWYecKas XUMHs, (U3UIEeCcKas
OMOXUMUS I XUMUYECKasi SH3UMOJIOTHSI.




buoxumuss u QopMHUpOBaHHE HOBBIX IPEACTABICHUN O OHOTEXHOJOTHM, a TaKXKe
dbuznonoruu dYenoBeka, MpobOjaemMax MUTAHHUS W MEAULMHBI, OHOJOTHMH, OCHOBAaX CEIhCKOTO
XO3SICTBA, JBOJIOIMHU, DKOJOTHHM, a TaKkke OOMeHa BewmlecTB M sHepruu Mexay ComHiem,
3emuiell, paCTeHUSIMU U dKUBOTHBIMH.

4.7.2. CTPyKTYypa M CBOiicTBa 0€JIKOB.

Ctpykrypa u Kiaccupukanus aMHUHOKHCIOT. DU3HKO-XUMHYECKHE CBOWCTBA
AMUHOKHUCJIOT. XUMUYECKUE PEaKLUU XapaKTEpHbIE Ul aMUHOKHUCIOT. CHUHTE3 aMHUHOKHUCIIOT.
XuMmudeckui, (HepMEeHTATUBHBIM, U MHKPOOHWONOTHYeCKU cuHTe3. IlenTuapl. XUMHYECKUN U
(epMEHTaTUBHBIA CHUHTE3 MENTUAOB KaK CIOCOOHOCTh MCIOJIB30BAaTh 3HAHHUS O COBPEMEHHOMN
¢busznyeckol KapTUHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU
BELIECTBA Ul NOHMMAaHUS OKPYXKAIOLIEr0 MHUpa WU ABJIEHUM npuponbl.. [IpupoaHsle menTujbl.
AMUHOKHCIOTBl B MPOMBIIIJICHHOCTH U MEIUIUHE. AMUHOKHCIOTHI Kak JIEKapCTBEHHBIE
BELIECTBA.

YPOBHU CTPYKTYypHOW opraHu3anuu OelKOBBIX Makpomoliekyn. IlepBuunas,
BTOpUYHAs, TPETUYHAS M YETBEPTUYHAs] CTPYKTYpbl O€NKOB. XMMMUYECKUH CHUHTE3 M aHaIMU3
OenkoB. OmnpeneneHre NepBUYHON, BTOPUYHON, TPETUYHON M YETBEPTHUHOU CTPYKTYp OEJIKOB.
Knaccer 0enkoB: KaTaqTUTHYECKHE, TPAHCIIOPTHBIE, PETYIATOPHBIC, 3aIIUTHBIC, COKPATUTEIbHEIE,
CTPYKTYpHBIE, pelenTOpHbIC, 3alacHble, MUTaTeIbHbIe U TOKcHUHbIe, Kiaccudukamms 6enkos.
Xpomarorpapuueckie MeToAbl, IPUMEHSEMbIE Ha CTaJUU KOHICHTPUPOBAaHUS W Ha CTaJUU
TOHKOW ouMcTkH. ['enb-punbrpanus. benku B mpoMbliieHHOCTH u MeaunuHe. [Ipumenenue
0€JIKOB B MEIUIIMHCKON ITPaKTUKE.

4.7.3. CTpyKTypa U cBOiicTBa ()ePMEHTOB.

N3 wucropun osH3uMonorud. CBoiictBa ¢epMeHTOB. OmpeneneHue aKTHBHOCTH
dbepmMeHTOB. AKTUBHBIE LIEHTPHl (hepMeHTOB. BHyTpukieTrouHoe pacmpenerneHue (HepMEeHTOB.
Knaccudpukamuss u HoMeHkiatypa ¢epmeHTOB. MexanusMm aelictBus (epmentoB. OOmas
XapaKTepUCTHKa. MexaHu3M JeMCTBUs almKoroibjaeruaporeHasdbl. OcCHOBBI (hepMEHTATUBHON
KUHETUKU. BiusgHue koHueHTpauuu QepmeHta u cyOctpara. BinusuHue temmnepatypsl u pH
cpeasl. Uurubutops! pepmentoB. OOpaTtuMble HHTHOUTOPBI. OCHOBBI F€TEPOr€HHOT0 KaTaln3a.
Jlunomutuueckue depmeHThl. Perynauus akTMBHOCTM  (epMEHTOB.  AJIOCTEpUUYECKHE
depMeHTbl. MynbTu(EpPMEHTHbIE KOMIUIEKCHl. MHOXECTBEHHBIE MOJEKYISpHbIE  (OPMBI
dbepmentoB. Ilpumenenue depmenToB. OOmas xapakTepucTuka. MmmoOunu3upoBaHHbBIE
depmentsl. [Ipumenenune ¢gepmeHToB B MenuiHe. @epMEHTHl B KIMHUYECKOW TUArHOCTHUKE.
MounekynsipHble OCHOBBI S3H3UMonaTHil. [IpumeHenne GpepMeHTOB B (papMalleBTUUECKOM aHATIN3e
U TPOMU3BOJCTBEHHBIX IIpolLeccaX Kak IpHMepa TOTOBHOCTHM K pealu3alud CUCTEMBI
MEHE/I)KMEHTa KauecTBa OMOTEXHOJIOIMYECKON MPOIYKIUU B COOTBETCTBUU C TPeOOBaHUSMU
POCCUICKHUX M MEKIYHApPOJHBIX CTAHJAPTOB Ka4eCTBa.

4.7.4. CTpyKTYypa U CBOICTBA HYKJEHHOBBIX KHUCJIOT.

OOmast xapakTepuUCTHKAa. XHUMHYECKUH COCTAB HYKJIEWHOBBIX KHCIOT. A30THCThIE
OocHOBaHus. TayTromepusi U HEKOTOpblEe Ipyrue (U3NKO-XMMHUYECKHE CBOWCTBAa a30THUCTHIX
OCHOBaHUM. YrneBoaHble kKoMnoHeHTsl. Hykneo3nasl. Hykieotunasl. [Ipupoassie HyKI€oTHABI,
CTpYKTypa, QyHKIuH. Makpospruueckue Hykieotuarpudocatsl. Llukanueckue HyKICOTHIBI.
Hyxneoruasl B coctaBe kodepmeHToB. CHHTETHYECKHE aHAJIOTHM HYKJIEOTHIOB, OOJIAcTH HX
MIPUMEHEHHUS. Crpykrypa HYKJIEMHOBBIX KHCJIIOT. CrpykTtypa u byHKIIUN
ne3okcuprbonykienHoBbIX KUCIOT (JIHK) u pubonykiennoBsix kuciot (PHK).

4.7.5. Butramunbl. Knaccndukanus u pynkuuu.
Bumamunwsl pacmeopumuie 6 yncupax.

Obmas xapakrepuctuka. Kiaccupukanuss ButamuHoB. Hapymenue OanaHca
BUTaMUHOB B opranusme. KodepmenTtHass ¢yHkuus BuTaMuHOB. BUTaMuHBI pacTBOpUMBIE B
xupax. Buramunsl rpymmel  A. buoxumuueckue ¢QyHkiuu. buocuHTe3. ABHTaMHMHO3.
[Ipaktnueckoe mnpumenenne. Butamuubl tpynnel D, E uw K. OOmas xapakrepucruka.
Mertabonu3m. buoxumudeckue ¢ynkiuu. Cunte3. ABUTaMHHO3. IIpakTHueckoe NMpUMEHEHHeE.
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Buramun Q (yOuxunon). OOmias xapakrepuctuka. buoxummdeckwe Qynkuuu. CuHHTE3.
Butamun F.O6m1ast xapakrepuctuka. ABUTAMUHO3.

Bumamunv pacmeopumuwie 6 gooe.

Butamunbsr:  Bi(tumamun), Ba(pubodnaBun), Bs(mantorenoBas xkucinota), Bs(PP,
HUKOTWHAMHJI, HUALWH), Be(MMPUIOKCHH, MUPUIOKCAMUH, MUPIOKCcab), Biz(imankobanamun).
OO6mas xapaktepuctuka. MetabomusMm. buoxumuueckue ¢ynknuu. CuHTE3. ABUTaMUHO3.
[Ipaktuyeckoe nmpumeHenue. Butamun Bis(manraneoBas kuciora).buoxumudeckne (QyHKIUH.
Cunres. [Ipaktnueckoe npumeHeHue. Butamunbl: Be (donueBas kucinora) nu C(ackopOuHOBas
kucnota). OOmas xapakrepuctuka. Merabommsm. buoxummuueckune ¢ynkmun. Cunres.
Autamunos. [Ipaktudeckoe mpumeHenue. Butamunbl rpynmnbel P (6nodnaBonouaer). Obmas
xapakrepucTtrka. Merabonusm. buoxummuueckue ynkiun. buocunres. AButamuno3. Buramun
H (6wotmn). OOmas xapakrepuctuka. Merabomu3Mm. buoxumuueckue ¢yakuun. CuHTE3.
ABHUTaMUHO3.

4.7.6. Yraesoabl. CtpoeHue u QyHKIUM.

OO6mass  xapakrepuctuka. @OyHKUMM yIiIeBOJOB. MoHOcaxapuibl: CTPOEHHE,
HOMeHKIaTtypa.  DU3HKO-XMMHYECKHE  CBOMCTBa  MoOHOcaxapuaoB.  Onurocaxapusl.
[Tonmucaxapuapbl (TIMKaHBI).

PesepBHbIe U CTPYKTypHBIE nonucaxapubl. [IpakTuueckoe mpruMeHEeHNEe yTIeBOO0B.

Karabonusm yrieBonoB. IIpeBpaleHue yriaeBo10B B IPOLECCE MULEBAPEHHUS.
BHyTpuKIIeTOUHBII 0OMEH yTIeBOIOB.

Anabomu3M yriieBooB. OOIIHMe MPUHIIMITEL PETYIISIUN YTIIIEBOJIHOTO OOMEHa.
Hapymienust yrneBogHoro ooMeHa.

4.7.7. Jlunuabl. CTpoeHue U PyHKIHUH.

OOmas xapaktepucTuka. buonormueckue (yHKIMH JUOUAOB. JKUpPHBIE KHCIOTHI.
Ammnrnuneponsl.  Bocka. ®ocomunuasl.  Imunepodocomunuasl.  ChuHronunuabl.
'mukomunuael  (rnukochunromunuasl). Crepouabl. AmouduiabHble  CBOWCTBA CIOMKHBIX
JMIHIOB.

O6meH nunuaoB. BuyTpukietounslii oOMeH munuaos. Karabonusm
TPUALMITIINIEPOSIOB. OKUCIIEHUE JKUPHBIX KUCI0T. KeToHOBbIE Tena: OMOCHHTE3,
Ononornyeckas posb. buocuHTe3 JKUPHBIX KUCITOT. CHHTE3 HEHACHIIIEHHBIX KUPHBIX KHCIIOT.
buocunTe3 TpranuaranneponoB u riuuepodpodonunuaos. buocunres crepouos. Perymsanus
aunuaHoro oomena. Hapymenue nunuaHoro ooMeHa.

4.7.8. T'opmonbl. Mexanusmsl aeiicTBUA. [ OpMOHBI HEHTPAJIBLHBIX kKejaé3. [0OpMOHBI
nepudeprnuecKnX IHTOKPHHHBIX JKeJIE3.

OOmass xapakrepucTuka. ['OpMOHBI JKMBOTHBIX M 4YesloBeKa. KieTKku-MuIleHu.
Penenrropel. Knaccudukanust ropmoHoB. buonoruueckue cBoiicTBa TOpMOHOB. MeXaHU3MBbI
neiicTBUs TOpMOHOB. ['opMOHBI pacteHuit (¢uroropmonsl). IlpakThueckoe mNpUMEHEHHE
¢uToropmoHoB. ['OpMOHBI LIEeHTpaNbHBIX kené3. ['opMoHbI runotanamyca. ['opMoHsI runogusa.
AnnpenokoptukoTponHelii  ropmoH (AKTI). JlunorporuH. MenaHOUMT—-CTUMYIHPYIOIIMMA
ropmoH (MCT). Ilponaktun. ['opmon pocta (comatorponut, CTT). TupeoTponHsiii ropMoH
(TTI). I'opHanoTponHble TopMOHBI. BaszonpeccuH u OKCUTOLMH. ['OpMOHBI MepudpepuyecKux
SHJIOKPUHHBIX Kené3. OO0mas xapakTepucTuka. ['OpMOHBI IIUTOBUAHOW KeJe3bl. [ OpMOHBI
napamuToBuHON skene3bl. Ilapatropmon. Kanbuuronun (KT). ['opmMoOHBI HaAno4eyHUKOB.
['opMOHBI MO3roBOrO CJIOSi HAANOYEYHUKOB. ['OpMOHBI KOpbl HaAmodeuyHUkoB. IlomoBbie
TOPMOHBI. AHJIpOTeHBl. DCTPOreHbl. | OpMOHBI MOIKETyA0YHON *Kene3bl. MHcynuH. nrokaros.
Comarocratul. IIpakTHueckoe NpUMEHEHHUE TOPMOHOB IOJDKEIYJOYHOM Xkese3bl. ['opMOHBI
tumyca. [Ipocrarnanaunsl. I'opmonsl xenynouno-kumeyHoro tpakra (JKKT).
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5. O0pa3oBare/ibHbIE TEXHOJIOTHH
HpI/I HU3YUCHUHU  OUCHHUIUIMHBI  HCIIOJB3YETCd  HMHHOBallMOHHAasA O6paSOBaTeJ'II>Ha$I
TCXHOJIOTMA Ha OCHOBC MHTCIrpallMkd KOMIICTCHTHOCTHOIO W JIMYHOCTHO-OPHCHTHPOBAHHOIO
Ioaxoa10B C DJICMCHTaAMHU TPpaAUIIUOHHOI'O JICKIIMOHHO- CEMHUHApPCKOIo n
KBa3HUINPO(ecCHOHAIBHOTO O0yUYeHHsI ¢ HCIIOJIb30BAaHUEM WHTEPAKTUBHBIX (OpM IpoBeneHUs
SaHHTHﬁ, HCCHeﬂOBaTeHBCKOﬁ HpOGKTHOfI JCATCIIBHOCTH u My.]'[BTHMeI[HfIHBIX y‘le6HBIX
MaTepHUAJIOB.

By yaeOHBIX 3aHATHIA dopma pOBEICHUS
Jlexuun WHTEpaKTHBHAS opMa -TIPEe3ESHTAINH C
HCIOJIb30BAaHUEM MYJIbTUMEIUNHBIX CPEICTB C
MOCJICIYIOLIUM 00CYX ACHUEM MaTEPUAIOB (KLU —

BHU3yaJIA3aIus)
[IpakTryeckue 3aHATUS TectupoBaHue, BBITOJHEHHE IPYIIOBBIX ayIUTOPHBIX
3a1aHUI, THUBUYaJIbHbBIC JOKJIA bl
CamocrosTenbHas padboTa coYeTaHue TPaIUIIMOHHON (opMBI (paboTa ¢ yaeOHOM
00y4aroIIHXCs U CIIPaBOYHOH JIMTEPATYPOii, U3y4eHUE MaTEPHUAIIOB

MHTEPHET-PECYPCOB, IOATOTOBKA K IIPAKTUYECKUM
3aHATHUSM U TECTUPOBAHHIO) U MHTEPAKTUBHOU (DOPMBI.
3amuTa 1 Npe3eHTaIus pe3ysibTaToB

CaMOCTOSITEJIBHOTO MCCIIEA0BAaHNs HA 3aHATUAX

B memnsix peanuzanyyl JIGKIMOHHOTO IIMKIIA, TPAKTUYECKON M CaMOCTOSITENIbHOW paboThI

Oynyt UCTIOJIb30BAHBI JMYHOCTHO-OPHEHTHPOBAHHBIH, JeSATeIbHBIN HOIX 0]
¢ GepeHIIMPOBAHHOTO O0YYECHHUS C MCIIOJIb30BAaHHEM METOJI0OB aKTUBHOTO W MHTEPAKTHBHOTO
o0OyueHusl.

Jnst  ocBoeHHMS JTUCHHMIUIMHBI «OCHOBBI OMOXMMHHY» HCIIOJIB3YIOTCS  pa3IMYHBIC
oOpa3oBaTelbHbIE METOJBl M TEXHOJOTHHM Ui peanu3anuu KommereHIui. [IpemomaBanue
JUCIUIUIMHBI TPeyCMaTpUBAET JIEKIIMH, MPAKTUYECKUE 3aHATHS, TECTUPOBAHUE, IPUMEHEHHE
AaKTUBHBIX M MHTEPAKTUBHBIX (DOpPM MpPOBEAEHUS 3aHATHH (pa300p KOHKPETHBIX CUTyallui) B
COUYETaHUM C BHEAYAUTOPHON pabOTOM C 11eJIbI0 POPMHUPOBAHUS U PA3BUTHS MPOPECCHOHATBHBIX
HaBBIKOB oOyuyaroierocsi. CamocTosTeNIbHas paboTa MpeaycMaTpUBaeT MOATOTOBKY K JIEKIIHUAM
u JII13, npomekyTOUHOMY KOHTPOJIIO U UTOTOBOMY HCIBITAHHUIO.

B y4yeOHOM mpoliecce MIMPOKO MPUMEHSIOTCS KOMIBIOTEpHBbIE TEXHOJIOTHH. Jlekuuu
IPOBOAATCS B AyAUTOPUM C HWHTEPAKTHUBHOM JOCKOM M MPOEKTOPOM, 0OecredeHbl
JIEMOHCTPAllMOHHBIMU MaTepHajaMH (2JIEKTPOHHBIMHM MPE3CHTAlMsIMU, BHUACO(DUIBMAaMHU), C
MOMOIIbI0 KOTOPBIX MOYXHO BU3YyalIM3UPOBATh U3JIaraeMblii MaTepual.

6. @OHI OLIEHOYHBIX CPEACTB TUCHHUIIMHBI (MOAYJIs1) «OCHOBBI OMOXUMU M)

6.1 IlacnopTt ¢oHIA O1LIEHOYHBIX CPEICTB MO AMCIUIIMHE
«OCcHOBBI OHOXUMMWH »

KonTponupyemsle pazaensl Kon OueHouHOE CpeCTBO
Nen/mm (TeMbl) TUCIIUTUTHHBI KOHTPOJUPYEMO HaumeHoBanue KOJI-BO
¥ KOMIIETCHIINU
1 BBeneHne B AUCIUIUINHY. VK-1; OIIK-1; | TecroBble 3aganus 12
Metoabl OMOXUMHU OIIK-7 Tems! pedepaToB 5
Bompockr k 3auéty 10
2 VK-1; OIIK-1; | TecroBble 3agaHUs 14
CTpyKTypa ¥ CBOMCTBA GEIKOB OIIK-7 Tembi pepeparos S
Bormpocs! k 3auéty 10
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3 CtpyKTypa 1 CBOWCTBa VK-1; OIIK-1; | TecroBbie 3amanus 14
bepmeHTOB OIIK-7 Tems! pedepaToB 6

Bormpocs! k 3auéty 10

4 C . VK-1; OIIK-1; | TectoBrle 3agaHus 12
TPyKTypa 1 CBOHCTEA OIIK-7 Tems! pedepaToB 4
HYKJICMHOBBIX KHCIIOT Bompoch K 3a48Ty 10

5 B K VK-1; OIIK-1; | TecroBhle 3agaHus 12
utamuHbl. Knaccudukarus u OIK-7 Tems! pedepaton 4
byHEun Bomnpocsr k 3auéty 10

6 VK-1; OIIK-1; | TecroBble 3aqaHus 12
VYrnesoasl. CTpoeHue u OIIK-7 Temsi pedepaton 7

bynxuwn Bomnpocsr k 3auéty 10

7 C VK-1; OIIK-1; | TectoBble 3agaHus 12
Jumazer. Crpoenue u OIIK-7 Tems! pedepaToB 3

byHim Bomnpocsr k 3auéty 10

8 VK-1; OIIK-1; | TecroBble 3aqaHus 12
['opmonsl. Knaccudukanus u OIK-7 Tembi pedepatos 3
bynxmm Bompocsr k 3auéty 10

6.2. IlepeyeHb BOMPOCOB K 3a4€Ty

Pazpen 1

1.CoBpemeHHbIe IPEACTABICHHS O CTPOSHUH PACTUTEIBHOMN KIETKU U €€ XUMUYECKOTO
cocraga. (YK-1; OIIK-1; OIIK-7)
2.  buoxuMmus Kak METOAO0JIOTHUs, UCIIOIb3YIONIAsl YMEHHE M0JIb30BaThCs CIOCOOHOCTHIO U
TOTOBHOCTBIO MCIIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILUIMH B
npoQecCHOHANBHON AEATEIbHOCTH, IPUMEHATh METO/Ibl MATEMaTUYECKOT0 aHAJIN3a U
MOJICTIMPOBAHUS, TEOPETUIECKOTO H dKcriepuMenTanbHoro uccnenoanus. (YK-1; OITK-1; OITK-
7)
3. Kparkas xapakrepuctuka ocHOBHbIX opraneit kietku. (YK-1; OIIK-1; OIIK-7)
4.  BuomeMOpaHbl KJIeTKH, Ux ctpoeHue u poib. (YK-1; OIIK-1; OIIK-7)
5. OOmwue cBoiicTBa aMMHOKHUCIOT 1 uX kinaccudukarms. (YK-1; OIIK-1; OITK-7)
6.  OraenbHBIE PEICTABUTEIN aMUHOKUCIIOT U UX POJIb B )KU3HECSITEIbHOCTH PACTCHUM.
(YK-1; OIIK-1; OIIK-7)
7. OG6mue cBoiicTBa 6enkoB u ux knaccudukamnus. (YK-1; OITK-1; OITK-7)
8.  Tlpoctbie u cnoxHbie Oeiku. X cxo/cTBa U pa3auyus B CTPYKTypHOU opranu3aiun. (YK-
1; OIIK-1; OIIK-7)
9. XuMHYecKkui 1 pepMEeHTAaTUBHBIA CUHTE3 MENTU0B KaK CIIOCOOHOCTH UCIOJIb30BaTh
3HaHUS O COBPEMEHHOM (PM3NYECKOM KapTHHE MUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEIECTBA JIJIsl TOHUMAaHHS OKPYKAFOIIEro MUAPA U SIBIICHUI
npuposl. (YK-1; OITK-1; OIIK-7)
10. TIpocrpancTBeHHas CTpyKTypa 6enkoBoit mojekyisl. (YK-1; OITK-1; OITK-7)
Paznen 2
11. Henarypanus 6enxos. (YK-1; OIIK-1; OIIK-7)
12.  TmapodunbHOCT OesKOB. DaKTOPHI, 00ECTIEUNBAIONINE YCTOHUNBOCTE MOJIEKY O€lIKa B
OMOJIOTHYECKHX KHUIKOCTSIX KUBBIX opranu3moB. (YK-1; OIIK-1; OITK-7)
13. HykienHOBBIE KUCIOTHI U HYKJICOTUIbI. XUMUYECKUN COCTaB U CTPOCHUE HYKJIEHHOBBIX
kucior. (YK-1; OIIK-1; OIIK-7)
14. TlepBuuHas, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYPa HYKJIEUHOBBIX KUCIIOT.
(VK-1; OIIK-1; OIIK-7)
15. Jlokanu3anus HyKJICWHOBBIX KHCJIOT B KieTke u ux poib. (YK-1; OIIK-1; OIIK-7)
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16. HyxkneoTuasl, He BXOASIINE B COCTaB HYKJIEUHOBBIX KUCHOT (ATD, AJI®, AM® u i1p.) u
ux pous B kierke. (YK-1; OIIK-1; OIIK-7)

17. OOGmwue cBoiicTBa (epMEHTOB Kak Ouonornyeckux karanuzaropos. (YK-1; OIIK-1; OITK-
7)

18. Mexanusm aerictBus pepmentos. (YK-1; OIIK-1; OIIK-7)

19. Crpoecnue pepmenton. (YK-1; OIIK-1; OIIK-7)

20. OcHoBHbIE ycnoBHA 1151 PYHKIIMOHUPOBAHUS ()EPMEHTOB B PACTUTEIILHBIX KJIETKAX.
Nzodepmentsr. (YK-1; OIIK-1; OIIK-7)

Pa3nen 3

21. Knaccudukanus u Homenkiaarypa ¢pepmenton. (YK-1; OITK-1; OITK-7)

22.  Oxcupopenykrassl (1). (YK-1; OIIK-1; OIIK-7)

23. Tpancdepassr (2). (YK-1; OIIK-1; OIIK-7)

24. Tmuaponassl (3). (YK-1; OIIK-1; OIIK-7)

25. JIuazml (4). (YK-1; OIIK-1; OITK-7)

26. UMzomepassl (5). (VK-1; OIIK-1; OIIK-7)

27. Jlurassl (cuntetassi) (6). (YK-1; OIIK-1; OIIK-7)

28. Kiaccuduxkanus yriaeBonoB. CTpoeHHE U OCHOBHbBIC peakiui MoHocaxapuos. (YK-1;
OIIK-1; OIIK-7)

29. Onurocaxapuibl ¥ MOJKMCaXapyuabl. Y POBHU CTPYKTYPHOU OPraHU3aIUH MTOJIMCAXaPUIOB.
(VK-1; OIIK-1; OIIK-7)

30. IIpumenenue pepMeHTOB B (hapMaleBTHUECKOM aHAIIM3€ M MMPOU3BOACTBEHHBIX MTpOIeccax
KaK IIpUMepa TOTOBHOCTHU K peasii3alii CUCTEMbl MEHEKMEHTA KaueCTBa OMOTEXHOJIOTHYECKOM
IPOAYKIMH B COOTBETCTBUU C TPEOOBAHUSMHU POCCUHCKUX M MEXKITYHAPOIHBIX CTAHIAPTOB
kauectBa. (YK-1; OIIK-1; OIIK-7)

Pazpnen 4

31. BsaumompeBpallieHUs YIIICBOAOB B pacTUTENbHBIX opranmsmax. (YK-1; OITK-1; OITK-7)
32.  Xwumwusm nporieccoB Opoxenus u apixanus. [Ipoayktel Opoxenus u apixanus. (YK-1;
OIIK-1; OIIK-7)

33. T'mukonu3. AnaspoOHas dasa apixanus. (YK-1; OIIK-1; OIIK-7)

34. AbspobHnas da3za geixanus. (YK-1; OIIK-1; OIIK-7)

35. T'mmoxkcmnaruerit myth aeixanus. (YK-1; OIIK-1; OITK-7)

36. OoOmas xapakrepuctika nearozopocdarnoro nytu asixanus. (YK-1; OIIK-1; OITK-7)
37.  Crpoenue u cBoiictBa ymnunoB. (YK-1; OIIK-1; OITK-7)

38. Bocka u pochomunuast. (YK-1; OIIK-1; OIIK-7)

39. TIurmeHTHI pacTBOpHMBIC B skUpax (xiopoduimisl u kapotunouasl). (YK-1; OITK-1; OIIK-
7)

40. Crepounsl. (YK-1; OIIK-1; OITK-7)

Pa3zpnen 5

41. OOMeH nunuaoB. ['uaponu3 3amacHbiX unuaoB-Tpuanmwiruieposios (TAD). (VK-1;
OIIK-1; OIIK-7)

42.  Oxwucnenue tpuarmirumieposios. (YK-1; OIK-1; OITK-7)

43.  buocunte3 munuaoB. buocunTes rounepoin-3-pocdara. (YK-1; OIIK-1; OIIK-7)

44.  buocunres xupHbix kucior. (YK-1; OITK-1; OIIK-7)

45.  buocunre3 tpuarmirauiepoios (TAD). (YK-1; OIIK-1; OIIK-7)

46. buocuHTe3 POCHONTUIHIOB U UX POJIb B )KUZHEICIATEILHOCTH PACTUTENbHBIX KIeTOK. (YK-
1; OIIK-1; OIIK-7)

47. Oprannueckue KuciaoThl anudaruueckoro psaa. (YK-1; OIIK-1; OIIK-7)

48. OOMeH opranuveckux Kuciot y Husmmx pacrenuii. (YK-1; OIIK-1; OITK-7)

49. OOMeH opraHn4eckux Kuciot y Beicimux pacrenuit. (YK-1; OITK-1; OITK-7)

50. JKupopacTBopuMBIe BUTAMUHBI M UX OnoxuMuueckue ¢pyHkimn y pactenuit. (YK-1; OIIK-
1; OIIK-7)

Pa3nea 6
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51. BopopacTBOpHMbIE BUTAMHHBI M UX OMOXUMUYECKHE ()YHKIIUU B PACTUTEIbHBIX
opranusmax. (YK-1; OIIK-1; OIIK-7)

52. BwuramuH A (perunoun) (aHTUKCepodTaibMUdeckuii). PactipocTpanenue B mpupoie u
cyrouHast moTpednocts. dusnonorndeckas ¢pyuknus. (YK-1; OIIK-1; OIIK-7)

53. Bwuramun D (Butamun Do-3prokansuudepon u Buramun Dz-xonekanbuudepodn).
(AnTupaxutudeckuil). Pacnpoctpanenue B mpupojie ¥ CyToyHasi moTpeOHOCTb.
Ousnonoruyeckas pynkius. (YK-1; OIIK-1; OIIK-7)

54. Bwuramun K (Butamun Ki-¢umioxuHoHn u ButramuH K2-MeHaXUHOH)
(anTHTeMOpparnyeckuii). Pacripoctpanenue B mpupoie U CyTO4Hasi MOTPEOHOCTb.
Odwusnonornueckas Gpynakius. (YK-1; OIIK-1; OIIK-7)

55.  Bwuramun E (0, B u y-Toxodeposs!) (BUTAMUH CIIOCOOCTBYIOIINUN Pa3MHOKEHHIO).
PacnipoctpaneHue B pUpoe U CyTouHas moTpedHocth. dusnonornyeckas ¢pyukims. (YK-1;
OIIK-1; OIIK-7)

56. Butamun Bi (TmamuH) (aHTHHEBPUTHBIN). PacripocTpanenue B mpupoIe U CyToYHas
notpedHocts. ®uznonornueckas pyukus. (YK-1; OIIK-1; OIIK-7)

58. Butamun B (puboduiaBun). Pacnpoctpanenue B mpupoje U CyToYHas MoTpeOHOCTb.
Ousnonoruyeckas pynkius. (YK-1; OIIK-1; OITK-7)

59. Butamun Bg (mupuI0KCHH, MUPUIOKCAMUH, MUPUIOKCAIb) (aHTUACPMATUTHBIN).
Pacnipoctpanenue B mpupo/jie ¥ CyTouHasi moTpedHocTh. dusnonornyeckas pyukuus. (YK-1;
OIIK-1; OIIK-7)

60. Buramun B2 (mnankobanamun) (aHTHaHeMu4eckuii). PacnpocTpanenue B mpupoie u
cytouHas morpedHocTh. Pusnosnorndeckas Gpynkuus. (YK-1; OIIK-1; OIIK-7)

Paszpnen 7

61. Butamun PP unu Butamun Bs (HUKOTHHOBAs KHCIOTA, HUKOTHHAMM/I, HUAIIMH)
(anTHnemapruueckuii). Pacpoctpanenue B mpupojie U CyToyHast MOTPEOHOCTb.
dusnonornyeckas Gpyukiwms. (YK-1; OIIK-1; OITK-7)

62. ®onuesas kuciorta (ButamuH B unu Bo) (anTnanemuueckuit). Pacnpocrpanenue B npupoie
U cyTouHast HoTpedHoCcTh. Ousnonoruueckas Gpynkuus. (YK-1; OIIK-1; OIIK-7)

63. IlantoTenoBas kucnora (BuTaMuH B3) (aHTHIEpMaTUTHBIN). PactipocTpanenue B nmpupoje u
cyrouHasi morpedHocTh. dusnonornyeckas ¢pynkims. (YK-1; OIIK-1; OIIK-7)

64. buotun (Butamus H unu B7) (antuce6opeiinsiit). Pacnipoctpanenue B Ipupoje U CyTouHas
notpedbnocts. dusnonornueckas pyukiws. (YK-1; OIIK-1; OITK-7)

65. Butamun C (ackopOnHOBas KucinoTa) (aHTUCKOPOYTHBIN). PacipocTpanenue B npupoje u
cyrouHasi morpedHocTh. dusnonornyeckas ¢pynkims. (YK-1; OIIK-1; OIIK-7)

66. Butamuns! rpynisl P (6nodnaBoHouIb1) (pyTHH, T€CTIEPUANH, KyMapUHBI, aHTOIIMAHbI
ap.). Pactipoctpanenue B mpupo/e U cyTouHas HoTpedHocTh. Ousnonorunueckas Gpynkius. (YK-
1; OIIK-1; OIIK-7)

67. Autusuramunsl. (YK-1; OIIK-1; OTIK-7)

68. IToTpeOHOCTh B BUTAMUHAX Y pacTeHuil 1 Mukpoopranusmos. (YK-1; OIIK-1; OIIK-7)
69. O6MeH aMMHOKHUCIIOT U OenkoB. @ukcanus azora. KpyroBopot a3ota B mpupo/e.
Boccranosnenne HutpaTtoB 1o ammuaka. (YK-1; OIIK-1; OITK-7)

70. Peakinu cunte3a amuHokucior. (YK-1; OIIK-1; OITK-7)

Pa3zpnen 8

71. Cunre3 ropmonoB. (YK-1; OIIK-1; OITK-7)

72. Permukanus JIHK. Tpauckpumniust PHK. Tpancnsius 6enxos. (YK-1; OITK-1; OIIK-7
73. T'uaponus 6enkoB. [Ipoteassl pactenuit. (YK-1; OIIK-1; OITK-7)

74. NQuccumusiius amuaokuciot. (YK-1; OIIK-1; OITK-7)

75. Kimaccudukanus ropmonos. (YK-1; OIIK-1; OITK-7)

76. B3auMOCBsI3b ITPOIIECCOB OOMEHA BEIIECTB B pacTutesibHOM opranusme. (YK-1; OITK-1;
OIIK-7)

77. llenTpasibHbIC TyTH OOMEHA BEIIECTB Y paCTCHHI: aHA00IM3M U Katabomm3m. Ux
B3auMOCBs3b 1 ocobenHoctu. (YK-1; OIIK-1; OITK-7)
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78. KoMnapTMmeHTanu3anusi MeTaboIMYeckux myTeid B pactutenbHom opranusme. (YK-1; OITK-

1; OIIK-7)

79. Perynsuus oomena BeriectB y pactenuid. (YK-1; OITK-1; OITK-7)
80. B3auMOoCBsI3b HyKJICHHOBBIX KUCIIOT, OCIIKOB, YIJICBOIOB M JIMIIKIOB B Ipoliecce 0OMeHa
BemtecTB y pactenuit. (YK-1; OIIK-1; OITK-7)

6.3. IlIkaJjia o1leHOYHBIX CPECTB

YpoBHM OCBOEHUS Kputepuu onenuBanust OueHouHbIE
KOMIIETCHIIU I CpencTBa
(xo1-BO GayIoB)
[IpoaBuHYTHII 3Haer: TecroBble 3a0aHUs
(75-100 6ammoB) |-  oTAMYHO ~ 3HAaeT  MeTomel  oBimaaenus | (31-40)
«3a4TEHO» CIOCOOHOCThIO M TOTOBHOCTBIO —HCHONIB30BaTh | Pedepar (9-10)
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JUCIHUIUTAH B TPOPECCHOHATLHOU eSTeILHOCTH,
MPUMEHATh METOJIbl MaTEMaTUYECKOro aHajiu3a U
MOJEIUPOBAHUS, TEOPETUYECKOTO u
AKCIEPUMEHTAIBLHOTO UCCIICIOBAHMUS,

-OCHOBHBIE TEPMHHBI U TTOHATUS TUCIUTIIUHBI;
YmMmeer:

OTJIMYHO YMEET TIOJIb30BAThCSI CIIOCOOHOCTHIO K
peanu3alyy U yIpaBIeHUI0 OMOTEXHOIOTHIECKUMU
MPOLIECCAMU;

Bnaneer:

- OTVIMYHO BJIAJICET CIIOCOOHOCTBIO HCIIOJIH30BaTh
3HaHUST O COBPEMEHHOW (U3NYECKONH KapTUHE

Bonpocsr st
3auera (35-50)
OasioB

MUpa, MIPOCTPAHCTBEHHO-BPEMEHHBIX

3aKOHOMEpPHOCTSIX, CTPOEHMM  BellecTBa  JUIA

MOHUMAHUSI OKPY)KAIOIIETO MHpa W  SBICHHUH

HPUPOABI;

- TOTOBHOCTBIO K  pealiu3allid  CHUCTEMBI

MEHEPKMEHTa  KayecTBa  OHMOTEXHOJOIMYecKOM

NPOIYKIIMM B COOTBETCTBHH C TpeOOBAHUSAMH

POCCHHCKMX M  MEXIyHapOJIHBIX  CTaHAapTOB

Ka4ecTBa.
bazossrii (50 -74 3Haer: TectoBBIE 3agaHUs
Oamna) — - Xopomo  3Haer  Mmeromsl  omnaaeHus | (21-30)
«3aUTEHO» CIIOCOOHOCTPIO W TOTOBHOCTBIO —HCIONB30BaTh | Pedepar (7-10)

OCHOBHEIC 3aKOHBI €CTEeCTBEHHOHAYYHBIX | Bompock! ms

JUCHUIITIMH B HpO(I)eCCHOHaHBHOﬁ ACATCIbHOCTH,
MNPUMCHATh MCTOJAbl MAaTECMAaTHYCCKOI'O aHaJIn3a U

MOJICJIMPOBaHMS, TEOPETUYECKOTO u
BKCHepI/IMeHTaJ'IBHOFO I/ICCJ'IQJIOBaHI/IH;
Ywmeer:

-XOpOIIIO yMEET I0JIb30BaThCsl CIOCOOHOCTBIO K
peanu3aiy U yrpaBieHUu0 OMOTEXHOIOTMYECKUMHU
poleccamMy,

Bnaneer xopomio:

- CIIOCOOHOCTBIO  HUCHOJB30BaThb 3HAHUA O
COBpEMEHHOW  (M3MYECKOM  KapTHMHE  MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHHUH BELIECTBA JUIS MOHUMAaHUs

3ayera (22-34)
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OKPY>KaIOILIEro MUpa U SIBIICHUI IPUPOIbI;

- TOTOBHOCTBIO K  peallu3allid  CHUCTEMbI
MEHE/KMEHTa  KauecTBa  OMOTEXHOJIOTUYECKOM
MOPOAYKIIMM B COOTBETCTBHUM C TPEeOOBaAaHUSMU
POCCHMCKMX M  MEXIYHApOJHBIX  CTaHIapTOB
KauyeCTBa.

[Toporosbiii
(35 - 49 6amnoB) —
«3aUTEHO»

3HaerT:

- YJIOBJIETBOPUTEIILHO 3HAET METOAbl OBIAJACHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TIPO(eCcCCHOHATBHONU 1eATEIbHOCTH,
MIPUMEHATh METOJAbl MaTeMAaTHUYECKOro aHallu3a U
MOJICTUPOBAHUS, TEOPETUYECKOTO n
AKCIIEPUMEHTAIBHOTO UCCIIEAOBAHMUS,

YmMmeer:

- YIOBJIETBOPUTEIHBHO  yMEET  IOJIb30BAThCS
CIOCOOHOCTBIO K pealu3allid W YIPaBICHUIO
OMOTEXHOJIOTMUYECKUMH MTPOLIECCaMU,

Bnaneer:

- YJOBJIETBOPUTEIBHO BIIAJEET CIOCOOHOCTHIO
HCITI0JIb30BaTh 3HAHUS O COBPEMEHHOU (PU3NUYECKOi
KapTUHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHUM  BEIIECTBA A
MOHUMAHUSI OKPYXKAIOLIEro Mupa U  SBICHHUI
MIPUPOJIbI;

- TOTOBHOCTBIO K  pealM3allud  CHCTEMBI
MEHEHKMEHTa  KayecTBa  OHMOTEXHOJOTMYECKOU
MPOAYKIIMM B COOTBETCTBHH C TPEOOBAaHUSIMU
POCCHHCKMX W  MEXAYHapOAHBIX CTaHJIApTOB
KayecTBa.

TecroBble 3ananus
(11-20)

Pedepar (5-8)
Bonpocsr s
3auera (19-21)

Huszkun
(tonoporoBsIit)
(KoMIIeTeHITUS HE
chopmupoBaHa)
(menee 35 6amnoB)
— «HE 3aYTEHO»

He 3naer:

METO/Ibl OBJIa/IEHUSI CHOCOOHOCTHIO 1 TOTOBHOCTHIO
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHBIX JTUCLUILIINH B
npopeCcCCHOHANBHONW  JIeITENbHOCTH, TNPUMEHSTh
METO/IbI MaTeMaTUYECKOro aHam3a u
MOJIETTMPOBaHMSI, TEOPETUYECKOTO U
AKCIEPUMEHTAILHOTO UCCIIEIOBAHNUS;

He ymeer:

- TOJIb30BaThCsl CIIOCOOHOCTHIO K pealn3aluu U
YIIPaBJICHUIO OMOTEXHOJIOTMYECKUMH MIPOLIECCAMH,
He Bnaneer:

- CHoCOOHOCTBIO  HCHOJNB30BaTh 3HAaHUS O
COBpEMEHHOW  (U3MYECKONM  KapTHHE  MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHHUH BelIeCTBa IS MOHUMaHUs
OKPY>KaIOILEro MUPa U SIBIICHUI IPUPOJIBI;

- TOTOBHOCTHIO K  pEalM3aldd  CHCTEMBI
MEHEPKMEHTa  KadyecTBa  OMOTEXHOJOIMYeCKOM
IPOAYKIUM B COOTBETCTBUM C TpeOOBaHUSIMU
POCCHMCKMX M  MEXIYHApOIOHBIX  CTaHIApTOB
Ka4yecTBa

TecToBbIE 3a1aHUS
(0-10)
Pedepat(0-6)
DK3aMeHalMOHHbIE
ounersi— (0-18)
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Bce KOMITIeKThI OLIEHOYHBIX CPEACTB (KOHTPOIbHO-U3MEPUTEIBHBIX MATEPHAIIOB),
HEOOXOMMBIX JUISl OLICHKH 3HAHWI, yMEHUH, HABBIKOB U (WJIN) OTBITA AEATEIHHOCTH,
XapaKTepU3YIOIIUeE 3Tanbl (POPMUPOBAHUS KOMIIETCHIIMN B TIPOLIECCE OCBOCHUS TUCIUILIIMHBI
(MOJTy1sT) TOAPOOHO MpEACTaBICHBI B JOKyMEHTE «DOH/I OLIEHOYHBIX CPE/CTB AUCIUIUIAHBI
(Momyst)».

7. Y4eOHo-MeTOAUYecKOe U HH(pOpMAIIMOHHOE 0O0ecnieyeHue JUCITUTTIMHBI
(monyJist) «OCHOBBI OMOXUMHI.

7.1 OcHoBHas y4yeOHasi IMuTepaTrypa:

1. benocoxos @.I. YMK]/] mo mucummummHe «OCHOBBI OHOXUMHHY» IS
oOyJarmuxcsl Mo MporpaMMe OakajliaBpuaTa OYHOH, 3a0YHOW M JTUCTAHIIMOHHOW (OpMBI
oOydeHus 1o HarnpaBiaeHuto noarotoBku. 19.03.01- buorexnomnorus Ilpodpuns -
buorexnonorus. Muuypunck- Haykorpag P®, Muuypunckuii AV, 2024 r.

2. 3unkeBud, E.I1. OcHOBBI OMOXuMuHM [ DIEKTPOHHEIN pecype] : yueOHoe mocooue / E.IT.
3unkesud, T.B. Jlobosa, U.A. Epemuna. — Dnextpos. nan. — Kemeposo : KemI['Y, 2017. — 108 ¢c. —
Pexxum nmocryma: https://e.lanbook.com/book/103930. — 3aru. ¢ 3kpaHa.

3. Maiikosa, O.B. OcHoBBI OnoxuMuu [DeKTPOHHBIN pecypc] : yueoHoe nocobue / O.B. Maikoga,
O.A. IletpoB, M.E. KimtoeBa. — OnektpoH. gad. — MBanoso : UT'XTY, 2009. — 48 ¢. — Pexum
nocryma: https://e.lanbook.com/book/4508. — 3aru. ¢ 3kpaHa.

7.2 lonojHMTeIbHAs Y4eOHAasA JUTEpaTypa
1. Epmios, FO. A. buoxumus : yaeOHUK U TPAKTUKYM JUTSI akajieMudeckoro Oakamaspuara / FO.
A. Epmios, H. W. 3aiineBa ; nox penaknueii C. U. llykuna. — 2-e 3., ucnp. u gon. — MockBa
: U3patenbctBo FOpaiit, 2018. — 323 ¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-07505-2. — Tekcr : anextponHsiii // IBC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/423217
2. Konpman, f. Harnsgnas O6uoxumus : cupaBounuk / . Kombman, K. -. Pém ; mepeBox c
aarnuiickoro T. I1. MoconoBoii. — 6-e u3n. — Mocksa : Jlaboparopus 3nanmii, 2019. — 514 c.

— ISBN 978-5-00101-645-8. — Tekcrt : anexkTpoHHBbl // JlaHb : 371eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/121226. — Pexum nocTtyma: aias aBTOPH3.
MIOJIb30BATENCH.

7.3. MeToauyecKkue yYKa3aHusl 0 OCBOCHUIO JUCIHMILIHHbBI
2. benocoxo ®.I'" YMK]] no nucrurmmae «OCHOBBI OHOXUMHI» JJI O0y4YaIOLIUXCS IO
nporpaMme OakanaBpuaTa OYHOM, 3a0YHOM M JAMCTAaHUUMOHHOM (OpMbl  OOydeHHUs IO
Hanpasienuto: 19.03.01- buorexnonorus Ilpoduns - buorexnonorusa. Muuypunck- Haykorpan
P®, Muuypunckuii 'AY, 2024

7.4. UadopmannoHHbie U HU(PPOBbIE TEXHOJIOTHHU (IIPOrpaMMHOE
o0ecneyenue, COBpeMeHHbIe NpodeccuoHAIbHbIC 0a3bl JaHHBIX H

HH(pOpPMALIMOHHBIE CIIPABOYHBIE CHCTEMBbI)

VYyeOHas gucnuminHa (MOJyJb) MNpPeAyCMaTpUBAeT OCBOCHHE HMH(YOPMALMOHHBIX U
1U(POBBIX TeXHONOTUH. Peanuzanus 1 poBbIX TEXHOJIOTHI B 00pa3oBaTeIbHOM MPOCTPAHCTBE
SBJSIETCSI OJHOM W3 BaXXHEHIUX TIieJied 00pa3oBaHUsA, MAlOMed BO3MOXKHOCTH pa3BUBATh
KOHKYPEHTOCTIOCOOHBIE KadyecTBa OOYYArOMIMXCS KaK OYIYIIMX BBICOKOKBATH(PHUIIMPOBAHHBIX
CIICITMAJINCTOB.

[{udpoBbie TEXHOIOTUU TPETyCMATPUBAIOT PAa3BUTHE HABBHIKOB I(P(HEKTUBHOTO pEIICHHS
3ama4y  MPOQECCHOHAIBHOTO, COIMAIBHOTO, JWYHOCTHOIO XapakKTepa C HCIOJIb30BaHUEM
pa3IMYHBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHONOTHH. OcBoeHHE IUPPOBBIX TEXHOJOTHI B
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paMKax JaHHOW JUCHMIUIMHBI (MOAYNS) OPHEHTHUPOBAaHO Ha CIIOCOOHOCTH O€30MacHO U
HaJJexKamuM o0pa3oM TMoJydaTh JOCTYI, YNpaBisATh, HMHTETPUPOBAaTh, OOMEHHBATHCA,
OLICHMBATh W CO3JaBaThb HH(POPMAIMIO C TOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopmupoBanue HUPPOBOIM KOMIIETEHTHOCTH MperoyiaraeT paboTy ¢ JaHHBIMU,
BJIa/ICHE UHCTPYMEHTAMHU Ul KOMMYHHMKAIUH.

7.4.1. D1eKTPOHHO-0UOJINOTEYHAS CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «5BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
Ne 6/u (CereBast 2ieKTpOHHASI OMOIMOTEKA)

2. baza naHHbBIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB @I'BHY IHHCXb (zmorosop
no 00ecCHeueHnIo JI0CTyma K 3JIEKTPOHHBIM HHpopMannoHHBIM pecypcam @I'BHY ITHCXb
yepe3 TepmuHan yaaieHnHoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexTponnas 6ubnmnoreuHas cucrema «HanmnonanpHbIN TUPPOBON pecypc «PyKOHT»:
Kostekinu «ba3oBsiii Maccuy» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT IO MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnextponHoe m3narenscTso FOPAUTY (https://urait.ru/) (1oroBop Ha oKa3aHue
YCIYT TIO TPEJOCTaBICHUIO JOCTyma K oOpaszoBatenbHON mmiaTtdpopme OO0 «DiekTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OuOMHOTeYHass cuctema «Bepuaackuii»  (https://vernadsky-lib.ru)
(moroBop Ha O6e3BO3ME3THOE UCTIONB30BaHUE Ipon3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanepHas snektpoHHas OmOimoreka» (https://rusneb.ru/)
(moroBop o noaximroueHuu Kk HOb u npegocrasnennn noctymna k oobextam HOb ot 01.08.2018
Ne 101/HDb/4712)

7. Cornamenue O COTPYAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH()OPMAIMOHHBIX WU
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIM YHUBEPCUTETa W3 YKCIA WHBAJIUAOB IO 3PEHHIO,
CITA0OBWISIINX, WHBAIHIOB JIPYTHX KATETOPUU C OTPaHHYEHHBIM JIOCTYIIOM K WH(pOpMAIIWH,
JUI, UMEIOMINX TPyAHOCTU ¢ ureHueM miockorneyaTHoro Tekcta TOI'BYK «TamboBckas
obnacTHas YHUBEpCaIbHas Hay4Hast oubmmoTeKa HM. A.C. [MymkuHa»
(https://www.tambovlib.ru) (cornamenue o corpyauuuectse ot 16.09.2021 Ne 6/H)

7.4.2. UndopMannoHHbIE CIPABOYHBIE CHCTEMbI
1. CnpaBouHas npaBoBas cucrema Koncynprantllinroc (oroBop noctaBku, alanTaluu U
conpoBoxAeHUs 3k3eMIuIsipoB cucteM Koncynprantllimtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DOnekTpoHHBIH mnepuoanyeckuii cnpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCAYTH 10 compoBoxaeHuio oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIbHBIE 0a3bl TaHHBIX

1. Ba3a pmaHHBIX HOPMAaTHBHO-TIPABOBBIX aKTOB WH(POPMAIIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snextponHoii 6ubmnorekn eLIBRARY.RU — poccuiickuit
UH()OPMAIIMOHHO-aHAJIUTHYSCKUI TIOpTal B O0JACTH HAyKW, TEXHOJOTHH, MEIUIUHBI |
obpasoBanus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpeiTeie jgaHHble DenepanbHOW  CITyKObI TOCYJapCTBEHHOW CTATHCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIuLieH3MOHHOE U CBOOOHO PACPOCTPaHsieMOe MPOrpaMMHOe
o0ecrneyeHue, B TOM YHUCJIE OT€4EeCTBEHHOT 0 MPOU3BOACTBA

Ne HaumenoBanue PazpaboTunk HocTtynHocTh Ccpuika Ha Enqunbrit PexBu3uThI
1o (MIIeH3MOHHOE, | peecTp pOCCHICKUX TTOATBEPKTAIOTIETO
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(mpaBooOamate CBOOOTHO nporpamMm it 9BM TIOKyMeHTa (TIpu
JIB) pacupoctpansem | u BJ] (mpu HamManmN) HAJIAIHN)
oe)
Microsoft Windows, Microsoft JInueH3noHHOE - JInuensust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHS: OECCPOYHO
AHTHBUpYCHOE AO Jluuensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
TPOTPaMMHOE «JTaboparopust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHue Kacmepckoro sphrase_id=415165 «Codrekc» oT
KasperskyEndpointSe (Poccus) 24.10.2023 Ne 6/H,
curity s 6uzHeca CPOK AEUCTBUSL: C
22.11.2023 mo
22.11.2024
MoitO¢pucCranmapta | OOO «Hosble Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
BIU - I ER ST ov.ru/reestr/301631/? «PyOukon»
OducHsIil makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 pabOoTHI C (Poccus) 03641000008190000
JOKYMEHTaMHU 12
W TIOYUTOH CPOK JEHCTBHUSL:
(myoffice.ru) GeccpouHo
OducHbIHN makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexe»
(meckTormHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JeiCTBUSA:
OeccpoyHO
OmnepanroHHas 00O "Bazaner | JIunnensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJbT cB00OIHOE ov.ru/reestr/303262/? «Codrekcy
O6pazoBanue» [IPOTrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecnieuenue" 03641000008230000
07
CPOK JeiCTBUSA:
OGeccpodHo
[MporpammHuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3UOHHBIN
cucTeMa Ui «AHTHIUIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
00OHapyKeHUsI (Poccust) sphrase_id=2698186 «AHTHUILIATAaT» OT
TEKCTOBBIX 23.05.2024 Neo 8151,
3aUMCTBOBaHHIA B CPOK JICHCTBHS: C
y4eOHBIX ¥ HAYYHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOT pacrpocTpaHsieMm
nokymeHToB PDF, oe
Djvu
FoxitReader FoxitCorporation CBoGoaHO - -
- IPOCMOTP pacrpocTpassem
nokymentoB PDF, oe
DjvuU
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7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHMKAMOHHOM ceTH « AHTEepHET»
- CDTOwiki: 6a3a 3nanmii 1o 1udposoii Tpancdopmariuu https://cdto.wiki/
- Pexwum jocryna:.garant.ru - cnpaBo4Ho-npaBoBas cuctema «I’APAHT»

- Pexum J0CTYyIIa: www.consultant.ru - CIIpaBOYHO-IIpaBOBasA CHCTCMa ((KOHCYJ'IBTaHT

ITmroc»

7.4.6. llndpoBbie MHCTPYMEHTHI, MPUMEHsIEMbIe B 00pa30BaTeJILHOM

©ooN Ok~ W

npoiuecce

LMS-mnardpopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Snnekc./Juck, O6nako Mail.ru
Cepsucel onpocos: Suaekc @opmsi, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru

8. CepBuc coBMecTHOM paboThl HaJ poekTamu st HeOobux rpynn Trello

http://www.trello.com

7.4.7. lilndpoBbie TEXHOJOIMH, IPUMEHsAEMbIe IIPH U3YYCHHUHU JUCHMILIHHbBI

No

[udpossie TEXHOTOTHA

Bunsl yaeOHOM paboOTHI,
BBINOJIHAEMBIE C IPUMEHEHUEM
11M(POBON TEXHOJIOTUU

dopmMmupyemble
KOMIIETCHIINH

1. | O0maunsle TexHoaorun | Jleknuu VYK-1, OIIK-1, OIIK-7
CamocrosTenpHas paboTta
2. | bompmue nanHnie Jlexnnu VK-1, OIIK-1, OIIK-7

CamocrosTenpHas pa60Ta

8. MarepuajibHO-TeXHHYECKOe o0ecnevYeHne U CIUIIIHHBbI

VYyeOHass  ayauropus
s IPOBEIECHUS
3aHATUN JIEKIIMOHHOIO
tuna (r. MUUYypHHCK,
yiL.
WHTepHannoHagbHas
oM Ne 101 - 2/32

1. XKato3u ropuzoHTaIbHBIE HA TPU OKHA

(uHB. No 2101065486)
2. UntepaktuBHas jgocka (uHB. Ne
2101040205)

3. CucrtemMHBIH KOMIUIEKT: TMPOIECCOP
Intel Original LGA 1150, BenTuastop
Deepcool THETA 21, marepuHckas miara
ASUS H81M-K<S-1150 iH, mnamaTs
DDR3 4 Gd, xectkmii guck 500 Gb,
koprnyc MAXcase H4403, Oiok nutaHus
Aerocool 350W ( unB. Ne 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP

3200 lumens XGA 3000:1 HDMI 3D
5. HaGopsr JEMOHCTPALMOHHOIO
obopynoBanuss W y4eOHO-HATJISAIHBIX
oCcoOuH.

1. Microsoft Windows 7
(manen3us ot 31.12.2013 Ne
49413124, 0OeccpovHo).

2. Microsoft Office 2010
(mumen3us ot 04.06.2015 Ne
65291658, 6eccpouHO).

VYyeOHass  aymuropus
JUIS MIPOBEICHUS
3aHATUN CEMUHAPCKOTO
TUMA, TPYNIOBBIX U
WHBUTYaIbHBIX
KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U

1. Cymmneabii mkap CM 50/250-500-

aic (nHB.Ne 41013401713)
2. Becsr 3JIEKTPOHHBIE
(meB.N22101040151)

3. Kamepa KbVY-1 CIIY wmox 9001
OakTepuIMaHAs YIbTpaduoIeTOBas IS
XpaHEHHUs] CTEPUIIBHBIX HWHCTPYMEHTOB

1. Microsoft Windows 7
(mmen3us ot 31.12.2013 Ne
49413124, OeccpouHo).

2. Microsoft Office 2010
(muuensus ot 04.06.2015 Ne
65291658, 6eccpouHo).
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MIPOMEKYTOUHOMN

arrectaruu  (YueOHas

nabopaTopus

MUKpPOOHOJIOTUHN)
(r. MuuypHHCK, y4uxo03

«Pomay, 9/29)

(uHB. Ne 21013600786)
4. Konbonarpesarenr UT- 4100 ULAB
(500m+450 rpan) (uHB.Ne
21013600787)

5.  VYiupTpa3BykoBas Moika (BaHHA)
Uitciean-3 DT (3 1)  (uHB.Ne
21013600791)

6. Jocka  xmaccHass — (uHB.Ne
41013602279)

7.  Kpecno odpucnoe AV 204 PL MK
TKaHb (uHB.Ne 41013602313)
8. Mukpockon MemuuuHckuii buomen 2
(ueB.Ne 41013401743, 41013401742,

41013401741, 41013401740,
41013401739, 41013401738,
41013401737, 41013401736,
41013401735, 41013401734,
41013401733, 41013401732,
41013401731, 41013401730,
41013401729, 41013401745,
41013401744)

9. Hacrennbiii skpan Lumien Master
Picture 220-220 cM (vHB.Ne
41013401708)

10. Ipubop mns msmepenus (HI 2215-2
Mukpomnporeccopusiii pH/ C - merp ¢
ABTOMAaTUYECKON KaJIMOpOBKOM U
aBTOTEPMOKOMITEHCALIHEH ) (uHB.Ne
41013401712)

11. IIpoexktop NEC M361 X (unB.Ne
41013401705)

12. Cucremnsiii koMmiiekT: IIponeccop
Intel Original LGA 1155, Bentunsrop,
MaTEpHUHCKasl IIaTa, NaMsATh, JKECTKUMN
JIUCK, BHJIEOKapTa, MOHUTOP, YCTPOUCTBO
JUIS  YTEHWMs] KapT NaMsaTH, MPHUBOJ,
KOpHyc, KiaBuaTypa, Mblllb (MHB.Ne
41013401698)

13.  Cron nabopaTOpHBI XMUMHYECKUN
(1200x600x750) CTOJICIIIH.
IlacTuk/Kapkac ain. npoduns (MHB.Ne

41013602351, 41013602350,
41013602336, 41013602335,
41013602334, 41013602333,
41013602332, 41013602331
4103602330, 41013602329,
41013602328, 41013602327,
41013602326, 41013602325,
41013602324, 41013602323,
41013602322)

14. leiikep-unkybatop ES- 20/60 c
wiargpopmoir  P-16/250, BioSan, ¢
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nepxareneM s 16 mrTyk 250 M

konb/crak.  BS-010135-CK  (uHB.Ne
21013400713)
15. Pedpakromerp HNPD-454B2M c
MOACBETKOM MW JOILINKaIOW. (WHB.Ne
41013401711)
16. YaeTpoTepmocTar (nHB.Neo
1101040311)

17. kad mis xpaHeHUs: J1aOOPaTOPHOM
nocyasl (800x450x1950) monku miuacTuk/
Kapkac aji. mpodwib ¢ 3aMKOM (HMHB. Ne
41013602357)

YuebHast  ayauTOpus
JUISL  CaMOCTOSITEJIbHOU
paboThI (r.
MuuypHHCK,
yin.MHTepHanmoHanbHa
st oM Ne 101; 3/2396)

1. Jocka kmaccHas (uHB. Ne 2101063508)
2. XKamo3u (uaB. Ne 2101062717)
3. XKamo3u (uuB. Ne 2101062716)
4. Kommnerotep Celeron E3500, mar. nnara
ASUS, onep.namsate 2048Mb, monuTtop

19"AOC (uHB.Ne 2101045283,
2101045284, 2101045285)
5. Kowmmbtotep Pentium-4  (unB.Ne
2101042569)

6. Mono6mok 1RU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/We
b/ kmaBumatypa, MbImb (MHB.  No
21013400521, 21013400520)
7. Komnstorep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommnbrotep TopHano Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. DOxkpan Ha mTatuBe  (UHB.Ne
1101047182)

KomnbroTepHast TeXHHKa IOAKIIOYEHA K
cetru  «MuTepHer» M oOecneueHa
nocrynoM B OMOC yHuBepcurera.

1. Microsoft Windows XP,7

(mamen3us ot 31.12.2013 Ne
49413124, 0eccpovHo).
2. Microsoft Office 2003,
2010 (JnueH3us oT
04.06.2015 Ne 65291658,
OeccpovHo).

3. AutoCAD Design Suite
Ultimate  (moroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIOKajbHasA, oOpa3oBaTeIbHas
JMLIEH3UsI, CEPUUHBIA HOMED

NC50B-270716 JIALIEH3US
neiicTBuTenpHa  OECCpOUHO,
OecrutatHasi).

5. IIporpaMMHBIN KOMILIEKC
«ACT-Tect Plus»
(JIMIIeH3HOHHBIN JIOTOBOP OT
18.10.2016 ~ Ne  JI-21/16).
6. TNIC Maplnfo Professional
150 mua  Windows  mis
y4eOHBIX 3aBEJICHUI
(JIMIIeH3HOHHBIN JIOTOBOP OT
18.12.2015 Ne123/2015-y)

Pabouas mporpamma aucuuIuinHbl «OCHOBBI MOJIEKYJISIPHOW OHOJOrMH» COCTaBJE€HA B
coorBercTBUM ¢ TpeboBaHusMu PI'OC BO mo wHampasmenuto moxaroroBkn 19.03.01

buorexnonorus

(YpoBeHb

OakanaBpuaTa), YTBEP)KICHHOTO

oOpa3oBanus u Hayku PO Ne 736 ot 10.08.2021.

HoteHT xadeapsl OMOTEXHOJIOTHH,
CEJICKIINH U CEMEHOBOJICTBA, CEIbCKOXO3SIICTBEHHBIX KYIBTYD,

KaHJI.C.-X. HayK,
Penensenr:

JOLIEHT Kadeapbl JaHAMaQTHON apXUTEKTYpHI,
3eMJICYCTPOMCTBA U KaJacTPOB,

KaHJIUJAT C-X HayK

23

IPUKA30M

Munucrepcrsa

benocoxos O.I..

['youn A.C.




[Iporpamma paccMoTpena Ha 3acenanuu Kadenpsl xumun (mporokon Ne 8 ot mapra 2015
)

[Iporpamma paccMOTpeHa Ha 3acelaHUM METOJMYECKO Komuccuu I110100BOIIHOTO
uHcturyra uM. M.B. Muuaypuna (mpotokon Ne8 ot 23 mapra 20151 ).

[Iporpamma yTBep)KicHa pemieHHEM Y4eOHO-METOJUYECKOr0 COBETa YHHBEpPCHTETA
npotokoi Ne 9 ot 23 anpens 2015 r.

Ilpoepamma nepepabomana u donoanena ¢ coomgemcemeauu ¢ mpedoganuamu @IOC BO.
[Iporpamma paccMmoTpeHa Ha 3acenaHuu Kadeapbl XuMuHu (TpoTokon Ne 11 ot 6 uroHs
20161)
[IporpaMmma  paccMoTpeHa  Ha  3acelaHUUd  y4eOHO-METOAMYECKOH  KOMUCCHH
ITnonooBomHoro uucruryra uM. M.B. Muuypuna (riporokos Ne 1 ot 30 aBrycra 2016).
[IporpamMma yTBepkIeHa perieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETa
npotokoi Ne 1 ot 23 cenrsa6ps 2016 r.

Ilpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanuimu @I'OC BO.

[IporpamMma paccMoTpeHa Ha 3acefaHuu kKadenpsl xumuu (mpoTokod Ne 8 ot «10»
anpenst 2017 r.)

[IporpaMmMa  paccMoTpeHa  Ha  3acelIaHUU  Y4eOHO-METOJAMYECKOH  KOMUCCHH
[TnonooBomuoro uucrutyra um. M.B. Muuypuna Muuypusnckoro I'AY (npotokon Ne9 ot «
18» ampens 2017 1)

[Iporpamma yTBep)KAeHa pemieHHeM Y4eOHO-METOJUYECKOr0 COBETa YHHBEpPCHTETA
npotokoia Ne 8 ot 20 anpens 2017 r.

Ilpoecpamma nepepabomana u donoanena é coomeemcmeuu ¢ mpedosanuamu @IOC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu  Kadeapbl OHOTEXHOJOTHH, CENEKIUH U
CEMEHOBOJICTBA CEIIbCKOXO3SIMCTBEHHBIX KYIBTYp (mpoTokoa Ne 7 ot «13» anpens 2018 r.)
[IporpaMmma  paccMOTpeHa Ha  3aceJaHUM  y4eOHO-METOAMYECKOH  KOMHUCCUH
[TnonooBomHoro uactutyta uM. M.B. Muuypuna Muuypunckoro I'AY (nmpotokosn Ne 9 ot 16
ampenst 2018 r.)
[Tporpamma yTBepXkjaeHa pelieHueM Y4eOHO-METOJAMYECKOIO COBETa YHUBEPCUTETa
(mportoxoin Ne 10 ot 26 anpens 2018 r.).

IIpoepamma nepepabomana u donoanena ¢ coomgemcemauu ¢ mpedosanusimu @IOC BO.
ITporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHud  Kadeapbl OHOTEXHOJIOTHH, CEJIEKIUA |

CEeMEHOBO/ICTBA CEJIbCKOXO3AHCTBEHHBIX KYIbTYp (mpoTokos Ne7 ot «13 » anpens 2018 r.)
[IporpaMmMa  paccMoTpeHa  Ha  3acelaHUM  y4eOHO-METOJWYECKOM  KOMHCCHU

[TnonooBomuoro uucturyra uM. M.B. Muuypuna Muuyputnckoro I'AY (nmpotokon Ne 9 ot «

16» ampens 2018 r)

[Iporpamma yTBep)kAeHa pelieHHeM Y4eOHO-METOJUYECKOr0 COBETa YHHBEpPCHTETa

npotokoa Ne 10 ot 26 ampesns 2018 r.

IIpoepamma nepepabomana u donoanena ¢ coomgemcemauu ¢ mpedosanuamu @IOC BO.
ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO
[Iporpamma paccmoTpeHa Ha 3acenannu Kadeapbl OMOTEXHOJIOTHH, CENEKIINN U

CEMEHOBO/ICTBA CEJIbCKOXO3AHCTBEHHBIX KYIbTYp (poTokos Ne7 ot «9» anpens 2019 r.)
[IporpamMma paccMoTpeHa Ha 3acelaHui y4eOHO-METOUYECKOH KOMUCCUH

[TnonooBomHoro nuctutyta M. M.B. Muuypuna Muuypunckoro ['AY (nmpotokona Ne 9 ot

«22» ampenst 2019 1)
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[IporpamMma yTBepxkaeHa penieHueM Y 4eOHO-METOUIECKOT0 COBETa YHUBEPCUTETA
npoTokoia Ne§ ot 25 anpens 2019 r.

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @IOC BO

[Iporpamma paccMoTpeHa Ha 3acefaHud Kadeapsl OHOTEXHOJOTHH, CEJIEKIUU U
CEMEHOBO/ICTBA CEIHCKOX03sHUCTBEHHBIX KYJIBTYp (MpoToKos Ne 6 ot «12» mapta 2020 1.)

[Iporpamma  paccMoTpeHa Ha  3aceJaHMHd  y4yeOHO-METOJMYECKOM  KOMHUCCHHU
[TnomooBomHuoro uHcTUTyTa M. M.B. Muuypuna Muuypunckoro I'AY (nmporokon Ne 9 ot
«20» anpens 2020 r)

[IporpamMMma yTBepxkaeHa peuieHueM Y4eOHO-METOJUUECKOr0 COBETa YHUBEPCUTETA
npotokoi Ne§ ot 23 anpenst 2020 r

Ipoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusmu @I'OC BO

[IporpamMma paccmoTpeHa Ha 3acedaHuM Kadeapbl OHOTEXHOJOTHH, CEJeKUUU U
CEMEHOBOJICTBA CEJIbCKOXO3SIMCTBEHHBIX KYNbTYp (IpoTokoi Ne 8 ot «5» anpenst 2021 r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHUU  Y4eOHO-METOJAMYECKOH  KOMHUCCHH
[TnonooBomuoro uxHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot
«19» ampenst 2021 1.)

[IporpaMMma yTBepxkaeHa peleHueM YU4eOHO-METOJUUYECKOI0 COBETA YHUBEPCUTETA
npoTokoa Ne ot «22» anpens 2021 r.

IIpoecpamma nepepabomana u donoanena 6 coomgeemcemeuu ¢ mpedosanuamu @IOC BO

[Iporpamma paccMOTpeHa Ha 3aceJaHuM Kadeapsl CaJ0BOACTBA, OMOTEXHOJIOTHH U
CEJIEKLIMH CEMEHOBOJICTBA CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

IIporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOH  KOMHUCCHU
[TnogooBomuoro uHcturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampens 2022r.)

[IporpaMMma yTBepxkaeHa pelieHueM Y4eOHO-METOUUECKOI0 COBETa YHUBEPCUTETA
npoTokoi Ne§ ot «21» ampensa 2022 r.

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcemeuu ¢ mpedoganuamu ©IOC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMH CEMEHOBOJICTBA CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp (mpoTokosn Ne 9 ot «10» ampens
2023 1.)

IIporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOH  KOMHUCCHU
[TnogooBomuoro unHcturyra uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot
«17» ampens 2023 r.)

IIporpamma yTBepkIeHa perieHueM Y 4eOHO-METOAMUYECKOrO COBETa YHUBEPCUTETA
npotokoi Ne§ ot «20» ampena 2023 r.

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO

IIporpamma paccMOTpeHa Ha 3acelaHMM Kadeapbl CaJ0BOACTBA, OMOTEXHOJOTHHM U
CEJIEKIIMHU CETbCKOXO03SIMCTBEHHBIX KYIbTYp (mpoTtokos Ne 11 ot 03 mas 2024 1.).

IIporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOJUYECKOM KOMHMCCUM MHCTUTYTa
(byHaaMEHTANBHBIX M TMPUKIAIHBIX arpobouorexHonoruit um. M.B. Muuypuna MuuypuHCcKOro
['AY (npotokon Ne 10 ot 20 mast 2024 r.).

[Iporpamma yTBepkJeHa Ha 3acellaHMM y4eOHO-METOJIMYECKOTO COBETa YHHBEPCHUTETa
(mporokon Ne 9 ot 23 mast 2024 1.).
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OpuruHan 10KyMeHTa XpaHUTCs Ha Kadeape caJoBOACTBA, OMOTEXHOJIOTUHN U
CEJIEKIIMH CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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