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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 CTPYKTYpPe 00pa3oBaTe/IbHOM POrpaMMbl

Jucuuminaa « OCHOBBI OMOXUMUMY SBIISICTCS 0053aTEIbHON JUCIMIUIMHOMN, BXOIHT B
cocrtaB bioka 1 «/{ucuunnunsl (Moaynu)» u oTHocuTcs K O6s3arensHol yactu b1.0.14.

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. [Ilnanupyemble pe3yabTaThl 00y4eHHU MO JUCHHUILINHE, COOTHECEHHBbIE ¢

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

KOMITETECHIINMN:

VK-1. CnocobeH ocCymecTBIsATh IOUCK, KPUTHYECKHI aHanmu3 M CUHTE3 HHpOpMaIMH,

NPUMEHSITh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS IIOCTABIICHHBIX 3a71a4

OIIK-1. CnocoGeH wu3yuaTh, aHAJIW3UPOBATh, HCIOJIb30BATH OUOIOTHYECKUE OOBEKTH U

IPOIIECChl, OCHOBBHIBAsACh HAa 3aKOHAX W 3aKOHOMEPHOCTAX MaTeMaTHYECKUX, (QH3MUECKHUX,

XUMHUYECKHX M OMOJOrMYECKHX HAYK M UX B3aUMOCBSI3SIX

OIIK-7. CnocoGeH MpOBOJIUTH SKCIEPUMEHTAIBHBIC UCCIEIOBAHUS U UCTIBITAHUS 10 33JaHHOU

METOAMKe,  HaOmIoJeHuss W HU3MepeHus,  oOpabaTeiBaTh M UHTEPIPETHPOBATH

OKCTIEpUMEHTAIBHBIC TaHHbIE, TIPUMEHSISI MaTeMaTHdeckue, Gpu3mdeckue, PU3NKO-XUMHUIECKHE,

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 - CucTeMHOE U KPpUTUYCCKOC MBIIIJICHUC

YK-1. Criocoben
OCYIIECTBIISITH
TTOWCK,
KPUTHYECKUI
aHaJIU3 U CUHTE3
WHPOPMALUH,
MIPUMEHATH
CHUCTEMHBII
TIOAXO TSt
pemieHus
MTOCTaBIICHHBIX
3a1a4

NA-1yka — He ananmusupyer | Cna6o B nocrarounoir | Ha BeicOKOM
Ananuzupyer MOCTaBJICHHYIO | aHAJIH3HPYET CTeTeHn ypoBHE
MOCTABIICHHYIO | 3a/ady, MOCTABIICHHYIO | aHATH3UPYET aHATM3UPYET
3amady, BBIJIETISIS €€ 3aady, MMOCTABJICHHYIO | ITOCTABIEHHYIO
BBIJICIISISL €€ 0a3oBbIC BBLJIEIISAS €€ 3ajaqy, 3ajauy,
0a3oBbIe cocCTaBIsifOIINe, | 0a30BbIe BBLJIEIIAA €€ BBIJICIISISL €€
COCTABIISIOIINE, | OCYIIECTBISET COCTaBISIONHM | Oa30BBIE 0a3oBbIe
OCYIIECTBISIET JIEKOMIIO3HIIAIO | €, COCTABIISIIOIIHE, | COCTABISIOIIH
JEKOMITO3ULIMIO | 3aJa4H OCYILIECTBIISIET | OCYLIECTBIISIET e,
3a1aun JIEKOMMO3HIN | IEKOMIO3HIIAIO | OCYIIECTBIISET
10 3a]1a4H 3a/1a4n JIEKOMTIO3HIIN
10 33J1a41
NJI-2yk-1— He moxer Henocrarouno | Jocrarouno YcnemHo
Haxonut u HaXOJWUTh U HaXOIWT U XOpOIIIO HaXOIWT U
KPUTHYECKU KPUTHYECKH KPUTHYECKA HaXOIWT U KPUTHIECKH
aHaU3UpyeT AHAJM3UPOBATh | aHAINU3UPYET KPUTHYECKH aHaJM3UpyeT
nH(POPMAITHIO, rH(pOpMAaITHIO, MH(POPMAITUIO, | aHATH3UPYET nH(pOpMAIHIo,
HEOOXOINMYIO HE00XOIUMYIO HEOOXOINMYIO | WH(OPMAITHIO, HE00XO0IUMYO
AJ1d peIICHUA AJI1 pCIICHUA JJ1d peIICHUA HCO6XOILI/IMYIO AJId pCIICHUA
IOCTaBJICHHOU IIOCTaBJIECHHOU MOCTaBJIICHHOW | JJIs pelIeHus IIOCTaBJICHHOU
3a1auu 3a/1aun 3aa4n MOCTaBIICHHON 3a/1a4n
3a]auu
NJI-3yk-1— He moxer Cnabo Xoporio Otan4HO
PaccmaTtpuBaeT | paccMaTpuBaTh | pacCMaTpHBae | pacCMaTpPHBAET | pacCMaTpUBae
BO3MOJKHBIE BO3MOJKHEIE T BO3MOXKHBIE | BO3MOYKHBIE T BO3MOXKHBIC
BapHaHThI BapHaHThI BAapHaHThI BAapHaHThI BapUAHThI
peUICHUA peuICHUA peUICHUA peUICHUA peICHUA
3a/1a4w, 3aJlaud, 3a]1a4H, 3aJ1a4H, 3a/1a4w,

OIIEHUBAs UX
JOCTOUHCTBA U

OILIEHMUBAs UX
JIOCTOUHCTBA U

OIIEHUBAs UX
JOCTOUHCTBA U

OILIEHUBAs UX
JOOCTOMHCTBA U

OIIE€HUBAs UX
JOCTOUHCTBA U

HEIOCTATKH HEJIOCTAaTKU HEIOCTAaTKH HEIOCTATKH HEJIOCTaTKH
N-4yka — He moxert Heysepenno JHocraTouno OTinyHO
AprymeHtrupoBa | GOpMHPOBATH bopmupyeT YEeTKO tdhopmupyer
HO (hopMHpYeT | COOCTBEHHEIE cOOCTBEHHBIE | opMHUpYET COOCTBEHHBIE
COOCTBEHHBIE CYXIEHHS U CYXIEHUS U COOCTBEHHBIE CYXIEHHS U
CYXJICHUS U OLICHKH, OIICHKH, CYXJICHUS U OLICHKH,
OIICHKH, oTianyaetr GaKkThl | OTINYAET OIICHKH, OTIHYacT
oTnu4aet (akTel | OT MHEHUH H (hakTh OT otnu4aet GakThl | (HakTeI OT
OT MHEHHU U WHTEpOpETaluid | MHEHUN U OT MHEHUH U MHEHUU U
WHTEPIIPETAINA | B pacCyKACHUSAX | MHTEPIPETAM | MHTEPIpPETAUi | UHTEepIpeTanu
B PAaCCYXIEHUAX | IPyTrux B B PAacCyXJIEHUsX | i B
JIpyrux YYaCTHUKOB paccy>KAeHUsIX | APYTHX paccyxIeHusx
YYaCTHUKOB NESITENIBHOCTH, | IPYTUX YYaCTHUKOB JPYTUX
JEeSITeIbHOCTH, | PUHUMAET YYaCTHUKOB JESTeTbHOCTH, | YYaCTHHKOB
NPUHUMAET 000OCHOBaHHOE | JESATEIbHOCTH, | HPUHUMAET JesITeNbHOCTH,
000CHOBaHHOE pereHne MPUHUMAET 000CHOBaHHOE MPUHUMAET
peleHue [TOCTaBJICHHOU 000CHOBaHHOE | pelieHue 000CHOBaHHOE
MOCTaBJIEHHON 3aJauu peleHue MOCTaBJIEHHON | pelieHue
3a1a4n MOCTaBJICHHOHN | 3a1aun MOCTaBJICHHOM
3ajauu 3a/1a4u
NJ-5yk1— He moxert Heysepenno JloctatouHo OTnuaHO
Omnpenensier u OTIPENeIIsATh U OnpexpensieT 1 | YETKO oTpeieNsieT U
OLICHUBAET OLICHUBAThH OLICHUBAET ompenenseT u OLICHHBAET
HOCJIEACTBUS [IOCJIEICTBUSA NOCJIEACTBUS | OLCHUBAET HOCJIECTBUS

3




BO3MOKHBIX
peleHuit
3aa4u

BO3MOKHBIX
peleHuit
3aJ1a4u

BO3MO>KHBIX
peleHunit
3aa4n

MOCTIEACTBUS
BO3MOKHBIX
pelIeHu
3a1auu

BO3MOXHBIX
pelieHuit
3a/1a4u

Kareropus obmenpodeccrnoHaIbHBIX KOMIIETEHITNI — EcTecTBeHHOHAYYHAs TIOATOTOBKA

OIIK-1.
Cnocoben
M3y4arTh,
aHAJIM3UPOBATH,
HCIIOJIE30BAaTh
OHOJIOrHYECKHUE
00BEKTEI U
IIPOLIECCHI,
OCHOBEIBAsIChH Ha
3aKOHAaX U
3aKOHOMEPHOCTS
X
MaTEMaTHYECKUX,
¢duznvecKux,
XUMHAYECKUX U
OMOJIOIrHYECKUX
HayK 1 UX
B3aHMOCBSI3IX

NA-lomnk-1— He 3naet [Tmoxo 3HaeT Xopomro 3HaeT | OTIUIHO
JleMOHCTpHpYET | OCHOBHBIC OCHOBHBIE OCHOBHBIE 3HAET
3HAHUE 3aKOHBI U 3aKOHBI U 3aKOHBI U OCHOBHEBIE
OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI U
3aKOHOB 1 u ™ u 3aKOHOMEPHOC
3aKOHOMEPHOCT | MAaTEMAaTHYSCKU | MaTEeMaTHYECK | MaTEeMaTHYECKU | TH
el X, pusnueckux, | wx, X, pU3MUECKUX, | MaTeMaTHUYECK
MAaTEMATUYECKH | XMMHYECKUX H (bU3NYECKHUX, XUMUYECKUX U Hx,
X, QU3HUECKHUX, | OMOJNIOTMYCCKUX | XUMHUYECKUX M | OMOJIOTHICCKUX | (PU3HUECKHX,
XUMUYECKUX U HAYK U MX OMOJIOTHYECKH | HAyK U UX XUMUYECKHX U
OMOJIOTUYECKUX | B3aMMOCBSI3CH B | X HAYK U HX B3aUMOCBSI3€H B | OHOJIOTHUYECKH
HAYK U HX OMOTEXHOJIOTUY | B3aMMOCBSI3¢H | OMOTEXHOJIOTUY | X HAyK U UX
B3aMMOCBSI3E€M B | €CKOM B €CKOM B3aUMOCBSI3EM
OMOTEXHOJIOTUY | MIPOU3BOJICTBE OMOTEXHOJIOTH | TIPOU3BOJICTBE B
€CKOM YEeCKOM OMOTEXHOIIOTH
MIPOU3BOJICTBE MPOU3BOJICTBE YECKOM
MIPOU3BOJICTBE
NI-20mk-1 — He BbIsBISICT He Bcerna JlocTaTouHo Bcerna
BrisBiser CYIIHOCTb U BBISIBIIET 4acTo BBISIBIISIET
CYIITHOCTh U 0COOEHHOCTH CYIIHOCTh U BBISIBIISIET CYIITHOCTb U
0COOEHHOCTH OMOJIOTUYECKUX | OCOOCHHOCTH | CYIIHOCTB H 0Cc0OEHHOCTH
OHOJIOTHYECKUX | OOBEKTOB U OHOJIOTUYECKU | OCOOCHHOCTHU OHOJIOTHYECKH
00BEKTOB H MIPOIIECCOB, X O0OBEKTOB U OHOJIOTHYECKUX | X OOBEKTOB H
MPOIIECCOB, OCHOBBIBASICh Ha | MPOIIECCOB, 00BEKTOB H MIPOIIECCOB,
OCHOBBIBASCh Ha | 3aKOHAX U OCHOBBIBASICh | TIPOLIECCOB, OCHOBBIBASICH
3aKOHAX U 3aKOHOMEPHOCT | Ha 3aKOHAaX U OCHOBBIBASCh Ha | HAa 3aKOHAX U
3aKOHOMEPHOCT | X 3aKOHOMEPHOC | 3aKOHAax W 3aKOHOMEPHOC
X MaTEMaTHYECKH | TAX 3aKOHOMEPHOCT | TAX
MaTeMaTH4YeCKH | X, QU3MYEeCKUX, | MaTeMaTH4yeck | sx MaTeMaTH4YECK
X, QU3UYECKUX, | XUMHUYECKHUX K ux, MaTeMaTH4YeCKH | UX,
XUMHUYCCKUX U OMoJIOrHUeCKuX | (PU3HUECKUX, X, puznueckux, | QuU3MUECKUX,
OHMOJIOTHYECKUX | HAyK M UX XUMHYECKHUX U | XUMHYECKUX H XUMHUYECKHUX U
HAYK U UX B3aUMOCBSI3AX OMOJIOTHYECKH | OMOJIOTUYECKUX | OMOJIOrHYECKH
B3aMMOCBSI3SIX X HAYK U MX HAYK U MX X HayK U UX
B3aMMOCBSI3SIX | B3aMMOCBS3AX B3aMMOCBSI3IX

Kareropus obuienpogeccnonanbHeIX KomneTeHIui - He

CJICOOBAHUs, KYJIbTYypa 3KCIICPUMCHTA

OIIK-7. NA-lonk-7— He Bnageer He Bcerna JlocTaTouHo Bceerna
CriocobeH Brnaneer METOJIMKOM BIIaJIc€T 4acTo BIAJCET | BIAACET H
MTPOBOJIUTH METOIUKOM AKCIIEPUMEHTAIT | METOJIUKON METOIUKOI MIPUMEHSIET
AKCTIIEPUMEHTATh | SKCIEPUMEHTAN | BHBIX DKCIIEPUMEHTA | IKCIEPUMEHTAI | METOIUKY
HBIE BHBIX HCCIEAOBAHMMA U | JBHBIX BHBIX JKCIIEPUMEHTA
HCCICAOBAHMS M | MCCIICOBAHUI M | MCIIBITAHUH, HCCJICIOBAHMIA | UCCIICIOBAHUN U | JIBHBIX
HCIIBITAHUS 110 HUCTIBITAaHHM, HaOIroeHUH 1 W UCTIBITAHUM, | UCIIBITAHUM, HCCIEI0BaHUIN
3aJaHHONI HaAOJIIOAEHNN 1 U3MEPECHUIMA HAOJIIOACHUN U | HAOIIOAECHUI U 1 MCIIBITAHUI,
METOJINKE, U3MEpeHU M3MEpEeHU HM3MEpPEeHUI HAOIIONEHUN U
HaOIIOACHUS U W3MEpEeHHI
V3MEepEeHus, N-20mk-7— He ymeer He Xopomo ymeer | OTinuyHO
00pabateiBaTh 1 | YMmeer 00pabaThIBaTh U | JOCTATOYHO 00pabarbIBaTh U | ymeeT
HMHTEPIPETUPOBA | 00pabaThiBaTh M | HHTEPIPETUPOB | yMeeT WHTEPIPETUPOB | 00pabaThiBaTh
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Th HHTEPIPETUPOB | aTh o0OpabatbiBaTh | aTh u
SKCHIEpPUMEHTAb | aTh 9KCIIEpUMEHTAN | U OKCTICPUMEHTATl | HHTEPIPETHPO
HbIC JTaHHEBIE, SKCIEPUMEHTANI | bHBIC JJAHHBIE, HHTEPIPETUPO | bHBIC JaHHBIE, BaTh
MIPUMEHSISI bHBIC TAaHHBIE, MIPUMEHSISI BaTh TIPUMEHSISI JKCIIEPUMEHTA
MaTeMaTHYEeCKHe, | IPUMCHSS MaTeMaTHYECKH | SKCIIEPUMEHTa | MATEeMAaTHUYECKH | JIbHBIC
¢duznveckue, MaTeMaTH4YeCKH | €, JIbHBIC e, JIAaHHEBIC,
¢duzuKo- e, OnodusnuecKre | ITaHHbIC, Oouodusnyueckre | MpUMEHsI
XUMHYECKUE, onoduznueckue | , XUMHUYECKHE, MIPUMEHSS , XHMHYECKUE, MaTeMaTHYECK
XUMUYECKHUE, , XUMIYECKHE, OHMOJIOTUYECKUE, | MATEMATUYECK | OMOJIOTHYECKUE, | Ue,
Ouonoruyeckue, | OMOJIOTHYECKHE, | MUKPOOUOJIOTHUY | HeE, MUKpoOuosiorud | ouoduznuecku
MUKPOOUOJIOTHYE | MHUKPOOHMOJIOTHY | €CKUE METOIbI OMO(MU3NYECKU | ECKUE METOJIbI e,
CKHE METOBI €CKUE METOJIBI e, XUMUYECKHE,
XHUMHUYECKHE, OHMOJIOTUYECKH
OHMOJIOTHYECKU e,
e, MHKPOOHOIIOTH
MHUKPOOHOIIOT YeCcKue
WYECKHUEC METO/IBI
METO/TBI
N-3omk-7 - He npumensier He Bcerma JlocTaTouno Bceerma
[MpumensieT B B MPUMEHSIET B | TIPUMCHSCT B MPUMEHSIET B
npodeccuonanp | nmpodeccuonanp | npodeccuonan | npodeccuonans | npodeccuoHan
HOI HOUI BHOU HOI bHOH
JIeSITETIBHOCTH JeSITEITBHOCTH JESITEIPHOCTH | ICATEILHOCTH JIeSITEITbHOCTH
Ononornueckue | OMojormyeckue | OMONOTHYECKH | OMONOTHYecKHe | OMOIOTHYECKH
" u e u eu
MHUKPOOHOJIOTHY | MUKPOOHOIIOTHY | MHUKPOOHOIIOT | MHUKPOOHOJIOTHY | MHKPOOHOJIOTH
€CKHE METOJIbI €CKHE METO/IbI WYECKHUEC €CKHE METOJIbI YEeCKHUe
WCCIICIOBAHUS HCCIIeI0BaHHUS METO/IBI WCCIICIOBAHUS METO/IBI
MUKPOOPTaHU3M | MUKPOOPTaHU3M | UCCICIOBAHUS | MUKPOOPTaHH3M | HCCIIEIOBAHUS
OB (BUPYCOB, OB (BUPYCOB, MUKPOOpraHu3 | oB (BUPYCOB, MUKPOOPraHu3
Oaxrepuil) Oaktepuii) MOB (BUpYCOB, | OakTepwuii) MOB (BHPYCOB,
OakTepuii) OaxTepuii)

B pezynemame uzyuenusa oucyuniunst 00y4aouuiics 00IHCen:

3HAMmMb:

- CTPYKTYPY U IPOCTPAHCTBEHHYIO OpTaHU3alINI0 OEJIKOB, HYKJIEMHOBBIX KUCIIOT,
YIJI€BOJIOB, JIUMIUOB, HU3KOMOJIEKYIISIPHBIX OMOPETYIATOPOB M AHTUOMOTHUKOB;
- (epMeHTaTUBHBIN KaTalu3, MOHATHA O (PepMEHTaX, aHTUTeNaX, CTPYKTYPHBIX

Oenkax;

- YPOBHH OpraHU3aniviu U CBOMCTBA >KMBBIX CHUCTEM,
- XMMHUYCCKYI0 OpPraHM3alUI0 KIICTKH,
- oOMeH BCIICCTB U NPCBPAICHUEC SHCPI'UU B KIICTKEC,

- OCHOBHBIE KJIACCHI OMOMOJIEKYJI (O€ITKH, HYKJICHHOBBIE KUCIIOTBI, JIUITH/IBI,
YIIEBOJIbI) U UX OMoNoTHYeckre PYHKIIMH B KIIETKE;

- METOJII OBJIQJICHUS CIIOCOOHOCTHIO W TOTOBHOCTBIO HCITOJI30BAaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JAWCIUIUIMH B MPO(EeCCHOHATBHON AESITEeIbHOCTH, MPUMEHSThH
METOJIbI MATEMATHIECKOTO aHAJIN3a ¥ MOJICIHPOBAHHS, TCOPETUUCCKOTO U IKCIIEPHMEHTATIBHOTO
WCCJICJIOBAHUS.

ymemp:

- CaMOCTOSITETTHHO OCYIIIECTBIIATh coop, 00paboTKy, UHTEPIIPETAIUIO
OMoJIoTHYeCKOr WHGOpPMAIMK I pPENICHWS HAyIHBIX W TPAKTHYCCKMX 3aJad B 00JacTh
OMOXHMMHUMU;

- npuoOpeTaTh HOBBIE 3HAHUS B 00JACTH OWOXMMHH, HWCIIOJIB3YS COBPEMEHHBIC
UH(POPMAITMOHHBIC TEXHOJIOTHH;



- [10JIb30BaThCs CIIOCOOHOCTHIO K peanusanuu u YIIPABJICHUIO
OHMOTEXHOJOTHYSCKUMU mpoucccamMu,

enademn:

- TeopeTudeckoi 6a3oii mpodeccnoHaIbHO-IPOGUIMPOBAHHBIX METOIOB UCCIEAOBAHUS
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOMCTB OMOJIOTMYECKH aKTUBHBIX BCIIICCTB,

- CMOCOOHOCTBIO UCIOJIL30BATh 3HAHUS O COBPEMEHHOUN (PM3NYECKON KapTHHE MUPAa,
IMPOCTPAHCTBCHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUH BCIICCTBA JJIs1 IOHUMAaHUA
OKPY’KaIOILEr0 MUPA U SABJICHUMN IIPUPOIBL;

- I'OTOBHOCTBIO K p€aln3ali CUCTEMbI MEHEPKMCHTA Ka4€CTBa OHMOTEXHOJIOTHYECKOM
IPOAYKIMH B COOTBETCTBUU C TPEOOBAHUSMHI POCCUICKUX M MEKIIYHAPOIAHBIX CTAHIAPTOB
Ka4dyCCTBa.

3.1 MaTpuua cooTHeceHHsI TeM/pa3ae/ioB Y4eOHOM JUCHUIIIMHBI (MOIYJIs1)
U (QopMupyeMbIX B HHX YHHUBEPCAJBbHBIX H 00mEnpodecCuOHAIbHBIX

KOMIIeTeHI NI

Temsl, pa3ienbl TUCHUILITMHbBL obmee
’ YK-1 OIIK-1 | OIIK-7 | xonu4yecTBO
KOMIIETEHIIU

Beenenne B gucuuimimHy. Metonsl + + + 3
OMOXUMUU

CtpyKTypa U CBOIiCcTBa OEIKOB + + + 3
CtpyKTypa 1 cBOWCTBA epPMEHTOB + + + 3
CtpykTypa ¥ CBOICTBa HYKJIEHHOBBIX + + + 3
KUCJIOT

Buramunbl. Knaccudukanus n GyHkumn + + + 3
Yrnesoasl. CtpoeHune u GyHKIUN + + + 3
Jlunuapl. Crpoenue U GyHKIUU + + + 3
I'opmonbl. Knaccudukanus u GyHkimmn + + + 3
Hroro: 3

4. CTpyKTYypa M coiep:KaHue TUCHUILTHHBI (MOTYJIs1)

OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI COCTaBISIeT 3 3a4eTHRIX equHuIbl, 108 akamemudeckux Jaca.

4.1 O0beM IMCUUIIMHBI M BU/IbI YUeOHOI padoThl

Bun zagarui O0BeM B akaIeMHUUYECKHAX Yacax

ITo ounoii ¢popme [[1o 3a0uHOi
oOyuenus (1 dbopme oOyueHus
CeMecCTp) (1 xypc)

OO01mmas TpyI0eMKOCTh TACITUTUITHHBI 108 108

KonrtaktHas paboTa 00y4aronuxcs ¢ mpernoiaBaTesieM. 32 16

AyJIUTOpHBIE 3aHATHS, B T. 4. 32 16

JIEKITUHA 16 8

MPAKTUYECKHE 3aHSATH 16 8

CamocrogrenbHas paboTa, B T.4U. 76 88




nmpopaboTKa ydeOHOTO Marepuana MO IUCIUILINHE 40 58
(KOHCTIEKTOB  JICKIMH, y4eOHHKOB, MaTepUAIOB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHI 26 20
MOATOTOBKA K C/1aue MOJTYJISI 10 10
KonTtpous - 4
Bun utoroBoro KOHTposs 3a4eT
4.2 Jlekunu
Ne i/t TeMbl O0BeM B Komnerennuu
aKaJIeMUYECKUX
OYHO  [320YHO
YK-1; OIIK-1;
1 |[BBenenue B qucuuIuinHy. MeToibl OMOXUMUHU 2 1 OHK-,7
. YK-1; OIIK-1;
2 |C 0 2 1 ’ '
TPYKTypa U CBOWCTBA OEJIKOB OLIK-7
YK-1; OIIK-1;
3 |Crtpykrypa u cBOiicTBa (pepMeHTOB 2 1 OIIK-7
YK-1; OIIK-1;
4 |CTpyKTypa u CBOWCTBA HYKJIEHHOBBIX KHCIOT 2 1 OIIK-7
YK-1; OIIK-1;
5 |Buramunsl. Knaccudukanus u GyHKIIN 2 1 OITK-7
YK-1; OIIK-1;
6 |YrmeBonsl. CtpoeHue U QPyHKITHH 2 1 OIIK-7
YK-1; OIIK-1;
7 |Jlumunel. Ctpoenue M GpyHKIUH 2 1 OINK-7
YK-1; OIIK-1;
8 |['opmownsl. Knmaccudukanus u GpyHkuun 2 1 OINK-7
Hroro: 16 8
4.3 JlaGopaTopHbie padoThI He MPEAYCMOTPEHbI
4.4. TlpakTHyecKue 3aHsITUs
Ne Temsbl O0beM B dopmMupyemble
/1 aKaJeMHUYECKHUX Yacax |KOMIIETEHIIUU
ouHas 3a04Has
dbopma dbopma
o0yueHust |00y4eHus
1 Pemenne 3amau nmo Teme «BBeneHue B 5 1 VK-1; OIIK-1;
JUCIUTIINHY. MeToabl OMOXUMHK) OIIK-7
Pemenune 3amau mo teme «CTpykTypa U YK-1; OIK-1;
2 CBOICTBa OEIKOBY 2 ! OIIK-7
3 Pemenne 3amay no teme «CTpykrypa 2 1 YK-1; OIIK-1;
1 CBOMCTBA (DEPMEHTOBY OIIK-7
Pemenne 3amau no teme «CrpykTypa u YK-1; OIIK-1,
4 . 2 1
CBOMCTBA HYKJICHHOBBIX KHCIOT)» OIIK-7
5 Pentenne 3agad mnmo TemMe «BUTaMHUHEL 5 1 VK-1; OIIK-1;
Knaccudukarus u GyHKImm» OIIK-7




6 Pemenne 3agad 1o TeMe  «YTJIEBOIHL 5 1 VK-1; OIIK-1;
Crpoenue u QyHKIIHN OIIK-7
v Pemenue 3anau o reme «Jlununaer. Crpoenue 5 1 YK-1; OIIK-1;
1 QYHKIIHH OIIK-7
3 Pemenne 3amau no Teme  «l'opMOHBI. 2 1 YK-1; OIIK-1;
Knaccudukanus u pyHKImum» OIK-7
Hroro: 16 8
4.5 CamocTosiTeIbHAsA padoTa 00y4Yarierocs
O6beMm B
aKaJIeMUYECKUX
Paznen aucuumuimabl .
Neri/mt AT TCn Bun camocrositensHO# paboThI Hacax
(Tema) OYHasl  |3a04Hast
¢dopma  |[popma
o0yuenust|00yueHus
BBenenue B quciuruingy. [IpopaboTka yueOHOTO MaTepuaia ) 8
Metonap! OnoXuMuH 0 JUCLUIUIMHE.
1 BoinonHeHne KOHTPOJIBHOU PaboTHI. 5) 2
[ToaroroBka k ciaue MOAYJIS 2 2
[IpopaboTka yuebHOro MmaTepuaia 5) 8
5 CtpykTypa u cBOHCTBa 110 TUCIHILTHHE.
OEIIKOB BeinosHeHnE KOHTPOIBHON PabOTBHI. 3 5
[ToaroroBka k ciaue MOAYJIS 1 1
Crpykrypa u IIpopaboTka yyeOHOrO MaTepuana 5 8
CBOMCTBa (pepMEHTOB 0 JTUCIUTUTAHE.
3 Y
BeinonHeHue KOHTPOJIBLHON PabOTHI. 3 2
IloaroToBka K caade MOJIYJIISI 1 1
[IpopaboTka yuebHOro MaTepuaia 5) 8
4 CTpyKTypa U CBOWCTBA 1O AUCLIUIUINHE.
HYKJIEHHOBBIX KICIOT BrinonHeHne KOHTPOJIBLHOU PaboTHI. 3 3)
IlonroroBka k caue MOAyJIst 1 1
[IpopaboTka yuebHOrO MaTepuaia 5 5
5 Burtamunsl. Knaccudukarus |10 AMCHHIUIAHE.
¥ QyHKLMK BeinonHeHue KOHTPOJIBbHON PabOTHI. 3 2
[ToaroroBka k craye MOIYJIst 1 1
[IpopaboTka yuebHOro MmaTepuaia 5) 8
M0 JTUCLUIUIAHE.
VYrneBonbl. CTpoeHue u N
6 ——— BoinonHeHne KOHTPOJIBLHOM PaboTHI. 3 2
YHKIL [TonroroBka k caaue MOayJs
1 1
[IpopaboTka yuebHOro MaTepuaia 5) 8
7 JIunmaer. CTpoeHue u 110 TUCIHUILIMHE.
dyHKIIH BoinonHeHne KOHTPOJIBLHOM PaboTHI. 3 1
IloaroroBka K caue MOayJIst 1 1




[TpopaboTka yueOHOTO MaTepuaia 5 5

Topmonsl. Knaccuduxanus u |10 AUCIAILTAHC.

8 dyHKIIH BrlinorHeHNE KOHTPOJIBHON pabOTHI. 3 1
[ToaroroBka k ciaue MoayIst 2 2
Htoro 76 88

[TepeueHs MeTOAMYECKOTO 00ECTICUCHUS SIS CAMOCTOSATEIBHON PAOOTHI MO TUCIIUTIIIMHE
(MomyIH0):

1. VYMKJI no muctummHe «OCHOBBI OHMOXMMHH» I OOYYArOIIMXCS I10 IMPOTrpaMMe
OakamaBpuaTa OYHOH, 3a0YHOM W JUCTAHIIMOHHONW (GOpPMBI OOy4YEHUS MO  HAMPABICHHIO:
19.03.01- bwuorexnomnoruss Ilpoduns - buorexnomorus.  Mwuuypunck- Haykorpag PO,
Muuypunckuii 'AY, 2026.

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

BreimonHeHne  KOHTPOJBHOW  pabOTBI  CIOCOOCTBYET — YIUIYOJIEHHOMY  YCBOSHHIO
HOJIOKCHUH TUCHUIUIAHBI, OKA3bIBACT BO3MOXKHOCTH OOYYaIOIIErocss K CaMOCTOSTENbHOI
paboTte HaJl TUTEPATYPOI.

KontposnpHass pabora mpeicraBimsieT co00i  GopMy CaMOCTOSTENBHOH —PadoThI
00ydJaromerocs, TIO3BOJISIIONIYIO OBJIAQJAE€Th 3HAHUSIMU W HaBBIKAMU AHAJUTUYECKONH U
UCCIIEI0BATEIbCKON pabOThl B paMKax MPOrpaMMbl H3y4aeMOol Y4eOHON TUCIUILINHABIL.

KOHTpOJH)Hafl pa60Ta BBIITOJIHACTCA B BUAC NNHUCBMCHHBIX OTBETOB Ha TCOPCTHUYCCKHUEC U
IPaKTUYECKHE BONPOCHI, PELICHHS MPAKTUYECKHX 3a7ad [0 BapUaHTaM, BBITOJHCHHUS
TBOPYECKHUX 3aJaHUN.

[TuceMeHHbIe PAOOTHI JIOJDKHBI OBITH IOATOTOBJIEHBI CAMOCTOSTENBHO, COJEPIKATh
COBOKYITHOCTb apryMCHTHUPOBAHHBIX MOJOXKEHUH 1 BBIBOJIOB.

4.7 Coaep:xanue pa3aejaoB IUCHUIINHBI
4.7.1. BBeieHue B AuCUMILIMHY. MeTOAbI OMOXUMUM.
buoxumus, wim Ouojoruyeckas XHMHs, METOJOJOTHs, UCIONb3YIOIas yMEHHUe
MOJIb30BATBCS  CHOCOOHOCTBIO M TOTOBHOCTBIO — HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYUYHBIX AUCHUIUIMH B TNPO(ECCHOHATIBHON AESTeNbHOCTH, MPUMEHSATh METO[IbI
MaTeMaTHYECKOTO aHalu3a W MOJCIHPOBAHUS, TEOPETUYECKOTO M HKCHEPHUMEHTAIHLHOTO
UCCIIEIOBAHUS.

Paznenenne OMOXMMHM: HA CTATHCTUYECKYIO, 3aHUMAIONIYIOCS aHAJTM30M XHUMHUYECKOTO
COCTaBa JKUBBIX OpraHU3MOB,  JMHAMHUYECKYI0, H3YYAIOIIYI0 IpeBpallleHHe BEIIECTB B
opraHusMax, © (QYHKIMOHAJIBHYIO, WCCICAYIONIYI0 TMPOIECChl, JIe)Kalmlke B OCHOBE
OTIpeIeIEHHBIX MPOSBICHUN )KU3HEESITEIbHOCTH.

Knaccudukanms paznenoB OMOXMMHUH B 3aBUCHUMOCTH OT OOBEKTa M3YUYEHUsS: OUOXUMUS
pacTeHHi, OMOXMMMS >KUBOTHBIX M OHMOXUMMS MHKPOOPraHU3MOB. buoxumus uenoBeka -
MEIUITTHCKAsT OMOXMHSI.

Ponp OMOXMMHUM 1711 TIPOMBINUIEHHOW BBIPAOOTKM PAa3IMYHBIX BEIIECTB, TAKUX Kak
(depMeHThI, aHTHOMOTHKH, TOPMOHAJIBHBIC IMPENapaThl, CPEICTBA 3alIUTHl PACTEHHH OT
BpeauTeneil u 6one3Hen u psaa Apyrux.

CoBepiiieHCTBOBaHNE (PH3MUECKUX, XUMHUYECKHX U (PHU3UKO-XUMHUYECKHUX METO/I0B
BBIJICJIEHUS, OYMCTKH (PAaKIIMOHUPOBAHUS, aHAIM3a U M3YYEHHUs BELIECTB >KMBOM HPUPOIBI Ha
0a3ze Kiaccuueckod OWOXMMHH Kak CIOCOOHOCTh K pealiM3allud U YIPaBIICHUIO
OMOTEXHOJIIOTMYECKUMH TpolieccaMi. BO3HHKHOBEHHE HOBBIX HaYUHBIX HalpaBJIEHUH, TAKUX KaK
MOJICKYJIApHass OWoOJoTHs, OMOOpPraHWYecKass W OWOHEOpPTaHWYecKass XUMHs, (U3HUIEeCcKas
OMOXHMMUS ¥ XUMHUYECKast SH3UMOJIOTHSL.




buoxumuss u QopMHpOBaHHE HOBBIX IPEACTABICHUN O OHOTEXHOJOTHH, a TaKXe
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 Kiaccupukauus aMHUHOKUCIOT. DU3HKO-XUMHYECKHE CBOWCTBA
AMUHOKHUCJIOT. XUMUYECKUE PEaKLUU XapaKTEpHbIE Ul aMUHOKHUCIOT. CHUHTE3 aMHUHOKHUCIIOT.
XuMmudeckui, (HepMEeHTATUBHBIM, U MHKPOOHWONOTHYeCKU cuHTe3. IlenTuapl. XUMHYECKUN U
(epMEHTaTUBHBIA CHUHTE3 MENTUAOB KaK CIOCOOHOCTb HCIOJIB30BAaTh 3HAHHUS O COBPEMEHHOM
¢busznyeckol KapTUHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU
BELIECTBA Ul NOHMMAaHUS OKPYXKAIOLIEr0 MHUpa WU ABJIEHUM npuponbl.. [IpupoaHsle menTujbl.
AMUHOKHCIOTBl B MPOMBIIIJICHHOCTH U MeIUIUHE. AMUHOKHUCIOTHl KakK JIEKapCTBEHHBIC
BELIECTBA.

YPOBHU CTPYKTYypHOW opraHu3anuu OelKOBBIX Makpomoliekyn. IlepBuunas,
BTOpUYHAs, TPETUYHAS M YETBEPTUYHAs] CTPYKTYpbl O€NKOB. XMMMUYECKUH CHUHTE3 M aHaIMU3
OenkoB. OmnpeneneHre NepBUYHON, BTOPUYHON, TPETUYHON M YETBEPTHUHON CTPYKTYp OENKOB.
Knaccer 0enkoB: KaTaqTUTHYECKHE, TPAHCIIOPTHBIE, PETYIATOPHBIC, 3aIIUTHBIC, COKPATUTEIbHEIE,
CTPYKTYpHBIE, pelenTOpHbIC, 3alacHble, MUTaTeIbHbIe U TOKcHUHbIe, Kiaccudukamms 6enkos.
Xpomarorpapuueckie MeToAbl, IPUMEHSEMbIE Ha CTaJUU KOHICHTPUPOBAaHUS W Ha CTaJUU
TOHKOM ouncTku. ['enp-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 LIEHTPHI (epMEeHTOB. BHyTpukieTouHoe pacmpezeneHue (HEepMEeHTOB.
Knaccudpukamuss u HoMeHkiatypa ¢epmeHTOB. MexanusMm aelictBus (epmentoB. OOmas
XapaKTepUCTHKa. MexaHu3M JeMCTBUs almKoroibjaeruaporeHasdbl. OcCHOBBI (hepMEHTATUBHON
KUHETUKU. BiusgHue koHueHTpauuu (epmeHta u cyOctpara. BimsiHue temmneparypsl 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. MmmoOunmu3upoBaHHbBIE
depmentsl. [Ipumenenune ¢gepmeHToB B MenuiHe. @epMEHTHl B KIMHUYECKOW TUArHOCTHUKE.
MounekynsipHble OCHOBBI S3H3UMonaTHil. [IpumeHenne GpepMeHTOB B (papMalleBTUUECKOM aHATIN3e
U TPOMU3BOJCTBEHHBIX IIpolLeccaX Kak IpUMepa TOTOBHOCTHM K pealu3aluyd 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 xapakTepuCTHKa. XHMHYECKUH COCTAaB HYKJIEWHOBBIX KHUCIOT. A30THCThIE
OocHOBaHus. TayTromepusi U HEKOTOpblEe Ipyrue (U3NKO-XMMHUYECKHE CBOWCTBAa a30THUCTHIX
OCHOBaHUM. YrneBoaHble kKoMnoHeHTsl. Hykneo3nasl. Hykieotunasl. [Ipupoassie HyKI€oTHABI,
CTpYKTypa, QyHKIuH. Makpospruueckue Hykieotuarpudocatsl. Llukmnyeckue HyKICOTHIBL.
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. Knaccndukanust u pyHkuuu.
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. ABUTaAMHHO3.
[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.
Buramun F.O6m1ast xapakrepructuka. 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 ¢yHknuu. CuHTE3. ABHTaMUHO3.
[Ipaktuyeckoe nmpumeHenue. Butamun Bis(manraneoBas kuciora).buoxumudeckne (QyHKIUH.
Cunres. [Ipaktnueckoe npumeHeHue. Butamunbl: Be (donueBas kucinora) nu C(ackopOuHOBas
kuciota). OOmas xapakrepuctuka. Merabonu3m. buoxumuueckne Qynkmun. CunTes.
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 nonucaxapusl. [IpakTuyeckoe mpruMEeHEHNE YTIIeBOIOB.

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. BuyTpukieTounsii oOMeH nunuaos. Karabonusm
TPUALMITIINIEPOSIOB. OKUCIIEHUE JKUPHBIX KUCI0T. KeToHOBbIE Tena: OMOCHHTE3,
Ononornyeckas posb. buocuHTe3 JKUPHBIX KUCITOT. CHHTE3 HEHACHIIIEHHBIX KUPHBIX KHCIIOT.
buocunTe3 TpranuaranneponoB u riouuepodpodonunuaos. 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. Knaccudukanuss ropmoHoB. buosjoruueckue cBoicTBa TOpMOHOB. MeXaHU3MBbI
neiicTBUs TOpMOHOB. ['opMOHBI pacteHuit (¢uroropmonsl). IlpakThueckoe mNpUMEHEHHE
¢uToropmoHoB. ['OpMOHBI LIEeHTpaNbHBIX kené3. ['opMoHbI runotanamyca. ['opMoHsI runogusa.
AnnpenokoptukoTponHelii ropmoH (AKTI). JlunorpornuH. MenaHOUMT—-CTUMYIHPYIOIIMMA
ropmoH (MCT). Ilponaktun. ['opmon pocta (comatorponut, CTT). TupeoTponHsiii ropMoH
(TTI). I'opHanoTponHble TopMOHBI. BaszonpeccuH u OKCUTOLMH. ['OpMOHBI MepudpepuyecKux
SHJIOKPUHHBIX Kené3. OOmas xapakrepucTuka. ['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.
Comatocratul. IlpakTudeckoe NpUMEHEHHE TOPMOHOB IOJDKEIYJOYHOM Xkene3bl. ['opMOHBI
tumyca. [Ipocrarnanaunsl. I'opmonsl xenynouno-kumeyHoro tpakra (JKKT).

5. O0pa3oBare/ibHbIE TEXHOJIOTHH
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[Ipu n3yueHNH JUCUMIUIMHBI UCTIONb3YETCs MHHOBALMOHHAS 00pa3oBaTeIbHAas
TEXHOJIOTHS HA OCHOBE MHTErPallii KOMIIETEHTHOCTHOTO Y JINYHOCTHO-OPUEHTUPOBAHHOTO
IIOAXOO0B C 3JIEMEHTAaMU TPaJAULMOHHOIO JIEKIIMOHHO- CEMUHAPCKOI0 U
KBa3UNpPO(ecCHOHAIBHOro 00yYeHHsI ¢ MCII0JIb30BaHUEM MHTEPAKTUBHBIX ()OPM IIPOBEACHUS
3aHATHUH, UCCIIEAOBATEIBCKOM MPOSKTHOMN AEATEIIEHOCTH U MYJIBTUMEAUUHBIX Y4eOHBIX
MaTEpUAJIOB.

Bup yueOHBIX 3aHATHI dopMa IpoBEACHUS
Jlexuun MHTEpaKTHBHAsA (hopMa -IIPE3EHTALH C
UCIIOJIb30BAHUEM MYJIbTUMEAUMHBIX CPEICTB C
HOCJEIYIOIUM 00CYXKICHUEM MaTepHasoB (JIEKIUs —

BU3YaIM3a1us)
[IpakTuueckue 3aHATHS TectupoBanue, BHIIOTHEHHE TPYIIOBBIX ayAUTOPHBIX
3aJJaHu¥, UHIUBUIYATbHbBIE JIOKIIIbI
CamocrosTenpHas padbora coueTaHue TpaauluoHHON (opMel (paboTa ¢ yueOHOU
00yJaromuxcs U CIIPAaBOYHOH JIUTEPATYpPOil, N3ydeHHE MaTepHAIIOB

UHTEPHET-PECYPCOB, IOATOTOBKA K IIPAKTUYECKUM
3aHATHUSAM U TECTUPOBAHHIO) U HHTEPAKTUBHOU (DOPMBI.
3amuTa U pe3eHTalus pe3yJIbTaToB

CaMOCTOSTEJIBHOIO HCCIENOBAHNUS HA 3aHATUAX

B nensx peanuzanuu JIGKLMOHHOTO IMKJIA, IPAKTUYECKON U CaMOCTOSATENbHOW paboThI

6YIIYT HCITIOJIB30BAHbI JII/I‘-IHOCTHO-OpI/IeHTHpOBaHHBIﬁ, I[ef[TeJ’IbHI:IfI noaxona
T PEpEeHIIMPOBAHHOTO O0YYCHHUS C MCIIOJIb30BAHHEM METOJI0OB aKTHBHOI'O M MHTEPAKTHBHOTO
00y4eHusI.

Jns  ocBoeHMs JUCHMIUIMHBI «OCHOBBI OHMOXMMHMMY» HCIOJIB3YIOTCSl  pas3iIUyYHbIE
oOpa3oBaTeNbHblE METOJIbl M TEXHOJIOTWM Jisi peanu3anuu kommnereHuuil. [IpenonaBanue
JUCLUIUINHBI TIPEyCMaTpPUBAET JIEKIIMH, NPAKTUYECKUE 3aHATHSA, TECTUPOBAHUE, IPUMEHEHHE
AaKTUBHBIX M MHTEPAKTHUBHBIX (OPM IMPOBEIEHUS 3aHATUN (pa300p KOHKPETHBIX CHUTYyallHil) B
COYETaHUU C BHEAYTUTOPHOI paboToOH C 11eIb0 (GOPMHUPOBAHUS U PA3BUTHUS MPO(PECCHOHATBHBIX
HaBbIKOB oOyuaromierocsi. CamocrosiTenbHasi paboTa MpelycMaTpuBaeT MOJATOTOBKY K JEKIUSAM
n JII13, mpomeKyTOUHOMY KOHTPOJIIO U UTOTOBOMY HCIBITAHHUIO.

B yuebHOM mporecce HIMPOKO MPUMEHSIIOTCS KOMIIBIOTEpHBIE TEXHOJIOTUHU. Jlekuuun
OPOBOJATCS B  AyJUTOPUHM C HWHTEPAKTHUBHOM JIOCKOM M HIPOEKTOpPOM, 0OecreyeHbl
JEMOHCTPAllMOHHBIMM MaTepuaiaMu (3JEKTPOHHBIMU TPE3EHTAlUsIMHU, BHUJCOPHIbMaMHU), C
MIOMOUIBIO0 KOTOPBIX MOXHO BU3YaJIM3UPOBATh U3JIaraeMblii MaTepHall.

6. ®OH/ OLIEHOYHBIX CPEACTB AUCHUIINHBI (MOaYJIs1) «OCHOBBI OMOXUMMI)

6.1 IlacmopT ¢oHIA O1LIEHOYHBIX CPEICTB MO AUCHUNINHE KOCHOBbI OMOXUMHH »

KonTponupyemsle paznensl Kon OueHouHOE CpeCTBO
Neni/m (TeMbl) JUCIUIIINHBI KOHTPOIIMPYeMO HanMenoBanme KOIL-BO
1 KOMITETEeHIIUU
1 BBeneHne B AUCHUTUINHY. VK-1; OIIK-1; | TecroBble 3aganus 12
Metoabl OMOXUMHU OIIK-7 Tems! pedepaToB 5
Bompockr k 3auéty 10
2 VK-1; OIIK-1; | TecroBble 3aganus 14
CTpyKTypa u CBONCTBa OEIKOB OIIK-7 Temsl pedepaTon 5
Bompockr 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; | TectoBble 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
utamunbl. Knaccuukanus 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. IlepeueHb BONMPOCOB K 3a4ETy

Paznen 1

1.CoBpemeHHbIe IPEACTABICHHS O CTPOSHUH PACTUTEIBHOMN KIETKU U €€ XUMUYECKOTO
cocraga. (YK-1; OIIK-1; OIIK-7)
2.  buoxumus Kak METOAOJIOTHUs, UCIIOIb3YIONIAsl YMEHHE M10JIb30BaThCs CIOCOOHOCTHIO U
TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoQecCHOHANBHON AEATEIbHOCTH, IPUMEHATh METO/Ibl MATEMaTUYECKOT0 aHAIN3a U
MOJICITMPOBAHUS, TEOPETUIECKOT0  dKcriepuMenTanbHoro uccnenoanus. (YK-1; OITK-1; OITK-
7)
3. Kparkas xapakrepuctiuka ocHOBHbIX opraneit kietku. (YK-1; OIIK-1; OIIK-7)
4.  BuomeMmOpaHbl KJIeTKH, Ux ctpoeHue u poib. (YK-1; OIIK-1; OIIK-7)
5. OOmwue cBoiicTBa aMMHOKHUCIOT 1 uX kinaccupukarms. (YK-1; OIIK-1; OITK-7)
6.  OraenbHBIE PEICTABUTEIN aMUHOKUCIIOT U UX POJIb B )KU3HECSITEIbHOCTH PACTCHUM.
(YK-1; OIIK-1; OIIK-7)
7. O6mue cBoiicTBa 6enkoB u ux knaccudukanus. (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. XuMu4eckui 1 pepMEeHTAaTUBHBIA CUHTE3 MENTH0B KaK CIIOCOOHOCTh UCIOJIb30BATh
3HaHUS O COBPEMEHHOM (PM3NYECKOM KapTHHE MUPA, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEIECTBA JIJIsl TOHUMAHHS 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 YCTOMUNBOCTh MOJIEKY O€lIKa B
OMOJIOTHYECKHX KHUIKOCTSIX KUBBIX opranu3moB. (YK-1; OIIK-1; OITK-7)
13. HykienHOBBIE KUCIOTHI U HYKJICOTUIbI. XUMUYECKHUN COCTaB U CTPOCHUE HYKIEHHOBBIX
kucinor. (YK-1; OIIK-1; OIIK-7)
14. TlepBuuHasi, BTOpUYHAs, TPETUUHAS U YETBEPTUYHAS CTPYKTYPa HYKJIEUHOBBIX KUCIIOT.
(YK-1; OIIK-1; OIIK-7)
15. Jlokanu3anus HyKJICWHOBBIX KHCJIOT B KieTke u ux poib. (YK-1; OIIK-1; OIIK-7)

13



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. llIkajia olleHOYHBIX CPeICTB

VYpoBuu ocBoeHus | Kputepuu oneHuBaHus O1ieHOYHbIE
KOMIETECHIINI cpencraa
(xo1-BO GayIOB)
[IpoaBuHYTHII 3Haer: TecroBble 3a0aHUs
(75-100 6amoB) | -  oTAMYHO ~ 3HAaeT  MeTomel  oBimaaenus | (31-40)
«3a4TEHO» CIOCOOHOCThIO M TOTOBHOCTBIO —HCHONB30BaTh | Pedepar (9-10)
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JUCIUIUTAH B TPOPECCHOHAILHOW JeSTeILHOCTH,
MPUMEHATh METOJIbl MaTEMaTUYECKOro aHajiu3a U
MOJEIUPOBAHUS, TEOPETUYECKOTO u
AKCIEPUMEHTAILHOIO UCCIICIOBAHMUS,

-OCHOBHBIE TEPMHUHBI U TTOHATUS TUCIUTIIIUHBI;
YmMmeer:

OTJIMYHO YMEET TIOJIb30BAThCSI CIIOCOOHOCTBIO K
peanu3alyy U yIpaBIeHUI0 OMOTEXHOIOTHIECKUMU
MPOLIECCAMU;

Bnaneer:

- OTVIMYHO BJIaJICET CIIOCOOHOCTBIO HCIOJIH30BaTh
3HaHUST O COBPEMEHHOW (U3NYECKONH KapTHHE

Bonpocsr st
3auera (35-50)
OaJoB

MUpa, MIPOCTPAHCTBEHHO-BPEMEHHBIX

3aKOHOMEpPHOCTSIX, CTPOEHMM  BelIecTBa  JUIA

MOHUMAHUSI OKPYKAIOIIETO MHpa W  SBICHHUH

HPUPOABI;

- TOTOBHOCTBIO K  pealii3allid  CHUCTEMBI

MEHEPKMEHTa  KadyecTBa  OHMOTEXHOJOIMYeCKOM

NPOIYKIIMM B COOTBETCTBHH C TpeOOBaHUSAMH

POCCHHCKMX M  MEXIYyHapOJIHBIX  CTaHAapTOB

Ka4yecTBa.
bazoswrii (50 -74 3Haer: TectoBBIE 3agaHUs
Oamna) — - Xopomo  3Haer  Mmeromsl  ominaaeHus | (21-30)
«3aUTEHO» CIIOCOOHOCTBIO W TOTOBHOCTBIO —HCIONB30BaTh | Pedepar (7-10)

OCHOBHEIC 3aKOHBI €CTEeCTBEHHOHAYYHBIX | Bompock! ms

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

MO/JICJIMPOBaHMS, TEOPETUUYECKOTO u
BKCHepI/IMeHTaJ'IBHOFO I/ICCJ'IQJIOBaHI/IH;
Ywmeer:

-XOpOIIIO yMEET I0JIb30BaThCsl CIOCOOHOCTHIO K
peanu3aliy U yIpaBieHUuI0 OMOTEXHOIOTMYECKUMHU
IIpOLIECCaMH;

Bnaneer xopomio:

- CHOCOOHOCTBIO  HCHOJNB30BaThb 3HaHUS O
COBpEeMEHHOW  (hM3MYECKOM  KapTHHE  MHpa,

3ayera (22-34)
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MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHUH BEIECTBA TUTS MOHUMaHUS
OKPY>KaIOILIEro MUPa U SIBIICHUI PUPOIbI;

- TOTOBHOCTBIO K  peallu3alldd  CHUCTEMbI
MEHE/KMEHTa  KauecTBa  OMOTEXHOJIOTUYECKOM
MOPOAYKIIMM B COOTBETCTBHM C TPEeOOBaHUSMU
POCCHMCKMX M  MEXIYHApOJHBIX  CTaHIapTOB
KaueCTBa.

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

3HaerT:

- YJIOBJIETBOPUTEIILHO 3HAET METOAbl OBIAJACHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(eCcCCHOHATBHONU NIeATEIbHOCTH,
MPUMEHATh METOAbl MaTeMAaTUYECKOro aHallu3a
MOJICITUPOBAHUS, TEOPETUYECKOTO n
AKCIIEPUMEHTATBHOTO UCCIIEAOBAHMUS,

YmMmeer:

- YIOBJIETBOPUTEIHHO  yMEET  IOJIb30BAThCS
CIOCOOHOCTBIO K pealu3allid U YIPaBICHUIO
OMOTEXHOJIOTMUYECKUMH MTPOLIECCaMU,

Bnaneer:

- YJOBJIETBOPUTEIBHO BIIAJEET CIOCOOHOCTHIO
HCITI0JIb30BaTh 3HAHUS O COBPEMEHHOU (PU3HNUeCcKOit
KapTUHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHUM  BEIIEeCTBA A
MOHUMAHUSI OKPYXKAIOLIEro MHpa U  SBICHHUI
MIPUPOIBL;

- TOTOBHOCTBIO K  peallu3allid  CHUCTEMBI
MEHEHKMEHTa  KayecTBa  OMOTEXHOJOTMYECKOH
MPOAYKIIMM B COOTBETCTBHH C TPEOOBAaHUSIMU
POCCHHCKMX W  MEXAyHapOAHBIX CTAaHJIApTOB
KayecTBa.

TecroBble 3amanus
(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 M TOTOBHOCTHIO
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHBIX JTUCLUILIINH B
npopeCcCCHOHANBHONW  JIeITENbHOCTH, TNPUMEHSTh
METO/IbI MaTeMaTUYECKOTro aHaim3a u
MOJIETTMPOBaHMSI, TEOPETUYECKOTO U
HKCIEPUMEHTAILHOTO UCCIIEIOBAHNUS;

He ymeer:

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

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

- TOTOBHOCTBIO K  pealM3aldd  CHCTEMBI
MEHEPKMEHTa  KadyecTBa  OMOTEXHOJOTMYECKOM
NPOJIYKIMU B COOTBETCTBHMM C TpeOOBAHUSIMU

TecToBbIE 3a1aHUS
(0-10)
Pedepat(0-6)
DK3aMeHalMOHHbIE
ounersi— (0-18)
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POCCHMCKMX M  MEXIYHApOJHBIX  CTaHIapTOB
Ka4yecTBa

Bce KOMIUIEKTBI OIIEHOYHBIX CPEACTB (KOHTPOIBHO-U3MEPHUTEIBHBIX MAaTepPHAJIOB),
HEOOXOUMBIX JIJIsl OLICHKH 3HAHWIA, YMEHUM, HABBIKOB U (WJIM) OMBITA JESATEILHOCTH,
XapaKTEPU3YIOIIUE 3Tabl (POPMHUPOBAHUS KOMIIETCHIIMI B TIPOIIECCE OCBOCHUS TUCIUILIIHBI
(Momysi) moAPOOHO MPEACTaBIEHBI B JOKyMEHTE «DOH/T OIICHOYHBIX CPEACTB TUCITUTUTHMHEI
(MoTyIIsT)».

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

7.1 OcHoBHasi y4yeOHasi iuTepaTrypa:

1. benocoxos @.I'. YMK]J] mo pgucummummHe «OCHOBBI OHOXUMHHY» IS
oOydJaromuxcsi Mo mporpamme OakajgaBpuaTa OYHOM, 3a0YHOM M JIUCTAHIMOHHOW (HOPMBI
oOydeHus 1o HarnpaBiaeHuto noarotoBku: 19.03.01- buorexnonoruss IIpodpuns -
buorexnonorus. Muuypunck- Haykorpag P®, Muuypunckuii AV, 2026.

2. 3unkeBud, E.I1. OcHOBBI OMOXUMuHM [ DIEKTPOHHBIN pecype] : yueOHoe mocooue / E.IT.
3unkesud, T.B. Jlobosa, U.A. Epemuna. — DnextpoH. 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. KitoeBa. — OnektpoH. gad. — MBanoso : UT'XTY, 2009. — 48 ¢. — Pexum
nmoctyma: https://e.lanbook.com/book/4508. — 3armx. ¢ skpaHa.

7.2 JlonoiHUTEIbHAST y4eOHasl JIUTepaTypa
1. Epmios, FO. A. buoxumus : ydeOHUK U MIPAKTUKYM Tl akageMudeckoro Oakanaspuara / FO.
A. Epmos, H. U. 3aitesa ; mox pemakiueit C. U. ll{ykuHa. — 2-¢ u3., uctp. u gorm. — MockBa
: UsmarennctBo FOpaiit, 2018. — 323 ¢. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-
534-07505-2. — Tekcr : anexkrpounsiii // DBC FOpaiit [caiiT]. — URL: https://biblio-
online.ru/bcode/423217
2. Koneman, S. Harmsgnas Owoxwmus : cupaBounuk / . Komeman, K. -. Pém ; mepeBox c
aurnuiickoro T. II. MoconoBoit. — 6-e u3n. — Mocksa : Jlaboparopus 3uanuii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Tekcr : snexktpoHHBbIN // JlaHb : 3JIeKTPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/121226. — Pexum mgocTyma: it aBTOPH3.
IIOJIB30BAaTENEH.

7.3. MeToanyeckue yKa3aHus M0 OCBOEHHIO UCIHHILIMHBI

2. benocoxoB @.I'.  YMK]I no gucrtumniamnie «OCHOBBI OMOXUMHUNY JJIsi 00Y4aroUIuXxcs 1Mo
nporpaMme OakanaBpuaTa OYHOM, 3a0YHOM M JAMCTAHIIMOHHON (OpMBI  OOydYeHHUs IO
HarpasieHuto: 19.03.01- buorexnonorust [Ipoduns - buorexunonorus. Muaypunck- Haykorpan
P®, Muuypunckuii 'AY, 2026.

7.4. AadopmannoHHble U HU(PPOBbIE TEXHOJIOTHHU (IIPOrpaMMHOeE
o0ecrneveHne, coBpeMeHHbIe MPpodeccuoHAIbHbIE 0a3bl JaHHBIX U

HHGpOPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI)

VYyeOHas gucuMIinHa (MOAYJb) MpelyCMaTpUBaeT OCBOEHNE HH(POPMAIIMOHHBIX U
UPOBBIX TeXHOJIOTUH. Peann3anus 1u@poBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
SIBJISICTCS] OJTHOM M3 BOXKHEUIIINX TIeJIe 00pa3oBaHus, JarOel BO3MOXXHOCTh pa3BUBAThH
KOHKYPEHTOCIIOCOOHBIE KauecTBa 00yUaroIMXCsl KaK OyIyIX BEICOKOKBAIN(DUITUPOBAHHBIX
CHEIHAJINCTOB.

[{udpoBbie TEXHOJIOTHU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(h(PEKTUBHOrO pemieHus
3ajjad  MPO(ECCUOHANBHOIO, COLMAIBHOIO, JUYHOCTHOIO XapakTepa C HCIOJIb30BaHUEM
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pPa3IMYHBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHONOTHH. (OcBoeHHE IUPPOBLIX TEXHOJOTHI B
paMKax JaHHOW JUCHMIUIMHBI (MOJIYJII) OPHEHTHPOBAHO HA CIOCOOHOCTH O€30macHO U
HaJJIeXKAUM  00pa3oM TMOJIy4aTh JOCTYI, YIPaBisATh, HWHTETPHPOBATh, OOMEHUBATHCA,
OLICHMBATh U CO3JaBaTb HMH(POPMAIMIO C TMOMOIIBI0 LHUQPPOBBIX YCTPOHCTB U CETEBBIX
texHojoruii. @opmupoBanre MUPPOBOIM KOMIIETEHTHOCTH IpearoyiaraectT paboTy ¢ JaHHBIMH,
BJIQJICHUE UHCTPYMEHTAMH Il KOMMYHUKALIVH.

7.4.1. DJIeKTPOHHO-OMOJINOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. 000 «3bC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOka3aHue ycCiayr OT
01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAsI OMOIMOTEKA).

2. baza gaHHBIX 3JeKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
mo o0ecleueHn0 J0CTyna K 3JIEKTpOoHHBIM HH(popmannoHHbiM pecypcam PI'BHY ITHCXb
yepe3 repmuHai ynaiennoro gocryna (TY ] ®TI'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrporHoe H3naTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHHe
YCIYT TIO TPEJOCTaBICHUIO JOCTyna K oOpaszoBarenbHON miatdpopme OO0 «DiekTpoHHOE
m3narensctBo FOPAUTY ot 01.09.2025 No 7326).

4. DnexTpoHHO-OMOMMoTeuHass cucrema «Bepuaackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Mpon3BeaeHui oT 26.03.2020 Ne 14/20/25).

5. basza manaeix HOb «HannonasnsHas snextponHas oubnuorexa» (https://rusneb.ru/)
(moroBop o moakiroueHuu kK HOb u npenocrasinennu gocrymna k oosexkram HOb ot 02.09.2024
Ne 101/H2b/4712-m).

6. JloroBop O COTPyIHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-WH(DOPMANMOHHBIX H
COLIMOKYJIBTYPHBIX YCIYT MOJb30BATENIM YHUBEPCUTETa W3 YKCIAa WHBAJIUAOB IO 3PEHHIO,
CITA0OBUISIINX, WHBATHIOB IPYTHX KATETOPUW C OTPaHHYEHHBIM JIOCTYIIOM K WH(pOpMAIWH,
T, UMEIOMIMX TPyAHOCTH ¢ ureHueM IiockorneyatHoro Tekcta TOI'BYK «TamOoBckas
obnacTHas yHuBepcainbHas HayuyHas Oubmmotexa um. A.C. [lymkunay @unman «CrneruanbHas
oubmmoreka s caenbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o
corpyaaudectse ot 10.10.2024 Ne 0001).

7.4.2. UndopManinoHHbIe CIPABOYHBIE CHCTEMbI
1. CnpaBouHas npaBoBas cucrema Koncynprantllintoc (1oroBop noctaBku, alanTaluu U
conpoBoxkAeHUs dk3eMIusipoB cucteM Koncynprantllmtoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DOnekTpoHHBIH mnepuoanyeckuii crnpaBouHuk «Cucrema I'APAHT» (moroBop Ha

yCAyTH 1Mo comnpoBoxaeHuio oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHbIe po(deccuoHaAIbHBbIE 0a3bI JaHHBIX

1. baza gaHHBIX HOPMAaTHMBHO-NPABOBBIX AaKTOB HMH(POPMAIMOHHO-00pa30BaTeIbHON
nporpammsl «Pocmeton» (torosop ot 06.11.2025 Ne 505/2025)

2. baza pmannbix Hayunoit snmektponnoit 6ubmmorexkn eLIBRARY.RU — poccuiickuit
UH(POPMALIMOHHO-aHAIUTHYECKUH TOpTail B O00JacTW HAyKH, TEXHOJOTHH, MEAWLUHBI U
obpasoBanwus - https://elibrary.ru/

3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble @DenepaibHONl  CIyk OBl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOHO PaCpOCTPaHsieMoe MPOrpaMMHoOe
o0ecrneyeHune, B TOM YHUCJIe 0T€4eCTBEHHOI0 MPOM3BOACTBA
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Ne HaumenoBanue PazpaboTunk HocTtynHocTh Ccpuika Ha Equnbrit PexBu3uThI
o (JTUIIeH3MOHHOE, | peecTp POCCHICKHUX TTOITBEPIKTAIOIIETO
(mpaBoobnamate cBOOOTHO nporpamm st OBM JIOKyMeHTa (TIpH
JIB) pacupoctpansiem | u BJ] (mpu Hammanmn) HAJIAIHN)
oe)
1 Microsoft Windows, Microsoft JlueH3noHHOE - Jlnuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHS: OECCPOYHO
2 AHTHBHPYCHOE AO JIuniensmonnoe | https://reestr.digital.g | Cy6nuueH3noHHbIH
MPOTPaMMHOE «JTaboparopust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHue Kacmepckoro» sphrase_id=415165 «Codrekc» oT
Kaspersky Endpoint (Poccus) 17.12.2025 Ne 6/,
Security mms 6u3Heca CPOK IEUCTBUSL: C
18.12.2025 mo
17.12.2026
3 MoitOduc 00O «Hogsie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
CraHapTHBIH - o0nauHble ov.ru/reestr/301631/? «PyOukon»
OducHbli maker TEXHOJIOTHI sphrase_id=2698444 o1 24.04.2019 Ne
UL pabOoTHI C (Poccust) 03641000008190000
JOKYMEHTaMHU 12
W TIOYUTOH CPOK JIEHCTBUSL:
(myoffice.ru) OeccpouHo
4 OducHsrit maket AO «P7» Jluuensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexey
(meckTormHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JIEHCTBUSL:
OeccpoyHO
5 OmnepanroHHas 00O "Bazaner | JInnensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucremMa «AJbT cBOOOIHOE ov.ru/reestr/303262/? «Codrekcy
O6pazoBanue» pOrpaMMHOE sphrase_id=4435015 o1 24.10.2023 Ne
obecnieuenue" 03641000008230000
07
CPOK JeiCTBUSA:
OGeccpodHo
6 [MporpammHuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3UOHHBIN
cucTeMa JUIs «AHTHIUIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
0oOHapyXeHUs (Poccus) sphrase_id=2698186 «AHTHIUIATHAT» OT
TEKCTOBBIX 16.05.2025 Ne 10567,
3aMMCTBOBaHUN B CpOK JEHCTBUSA: C
y4eOHBIX U HAYIHBIX 16.06.2025 o
pabotax 15.06.2026
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOT pacrpocTpaHsieM
nokymeHToB PDF, oe
Djvu
8 Foxit Reader Foxit CBoboxHO - -
- IPOCMOTP Corporation pacnpocTpaHsemM
nokymentoB PDF, oe
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DjVU

7.4.5. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « UHTEepHET)
- CDTOwiki: 6a3a 3Hanuii o unudpoBoit Tpancopmarmu https://cdto.wiki/
- Pexwum nocryna:.garant.ru - cipaBouHo-npaBoBas cucteMa «["’APAHT»

- Pexum pocryma: www.consultant.ru - cnpaBo4HO-mIpaBoBas cuctema «KoHCynbTaHT

ITmrocy

7.4.6. Ilu¢dpoBble MHCTPYMEHTHI, IPUMEHsAeMble B 00pa30BaTeJILHOM

©ooN O AW

npoiuecce

LMS-miardopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunslie cepBuckl: Snnekc./Juck, O6nako Mail.ru
Cepsucol onpocoB: Suaexc @opmsl, MyQuiz
CepBsucsl Buaeocssi3u: SAunekc tenemoct, Webinar.ru

8. CepBuC COBMECTHOI paboTHI HaJ MpoeKTamMu [yt Hebonpmmx rpynn Trello

http://www.trello.com

7.4.7. lilndpoBbie TEXHOJOIMH, IPUMEHsAEMbIe IIPH U3YYCHHUHU JUCHMILIHHbBI

Ne | [udpossie TEXHOTOTHA Bunsl yaeOHOM paboTHI, dopmupyemblie NaK
BBINOJIHAEMBIE C IPUMEHEHUEM KOMIIETEHIIUU
11M(POBON TEXHOJIOTUU

1. | O6maunsle Texuogornu | Jlekmuu YK-1 N1 yk1
CamocTrosTenpHas padora N3vk-1

2. | bonpmue maHHBIE Jlexknuu YK-1 W1 yk-1
CamocrosiTenpHas pabora N1 3vyk1

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne U CIUIIIUHBI

VYuebHass  ayautopus | 1. XKamro3u ropuzonTanbHbie Ha Tpu okHa | 1. Microsoft  Windows 7

JUISt poBeJeHUS | (UHB. Ne 2101065486) | (muuen3uss ot 31.12.2013 Ne

3aHATHI JNekuuoHHoro | 2. HMutepaktuBHas gocka (uHB. No | 49413124, OeccpouHo).

tuna (r. MudypuHCK,

yiL
HNHTepHannoHanbHas

oM Ne 101 - 2/32

2101040205)

3. CucTteMHBId KOMIUIEKT: MPOLECCOP
Intel Original LGA 1150, BenTunstop
Deepcool THETA 21, marepunckas miaTta
ASUS H81M-K<S-1150 iH, mnamsare
DDR3 4 Gd, xectkuii guck 500 Gb,
kopriyc MAXcase H4403, 610k nutanus
Aerocool 350W ( uaB. Ne 21013400740)
4. Tlpoextop Viewsonic PJD6243 DLP

2. Microsoft Office 2010
(mnen3us ot 04.06.2015 Ne
65291658, 6eccpouHo).

3200 lumens XGA 3000:1 HDMI 3D

5. Ha6opst JIEMOHCTPAIIHOHHOTO

o0opynoBaHusT ¥ y4eOHO-HArJISITHBIX

ocoouii.
VYuebnas  ayauropus | 1. Cymmmenbii mkadp CM 50/250-500- | 1. Microsoft Windows 7
JUTS nposenenus | LIC (uHB.Ne 41013401713) | (uuensust ot 31.12.2013 Ne
3aHSATUN CEMUHAPCKOTo | 2. Becol anekTpoHHble | 49413124, OeccpouHo).
tuma, rpynnoBbix u | (MHEB.Ne2101040151) 2. Microsoft Office 2010
WHIUBUAYaAJIbHBIX 3. Kamepa KBY-1 CIIY wmox 9001 | (inuensus ot 04.06.2015 Ne
KOHCYJIbTAIINH, OakTepunuaHas ynbTpaduoseroBas g | 65291658, 6eccpodHo).
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TEKYIIEr0 KOHTPOJs U
IIPOMEKYTOUHON
arrectanuu  (YueOHas
naboparopus
MHUKPOOHOJIOTHH )

(r. MuaypuHCK, yuxo3
«Pomay, 9/29)

XpaHEHUsI CTEPUSIBHBIX HHCTPYMEHTOB

(uHB. No 21013600786)
4. Konbonarpeatenpr UT- 4100 ULAB
(500m+450 rpan) (uHB.Ne
21013600787)

5. ViubTpa3BykoBas Mo#ka (BaHHA)
Uitciean-3 DT (3 1)  (uuB.Ne
21013600791)

6. Hocka  kmaccHas (uHB.Ne
41013602279)

7. Kpecno opucroe AV 204 PL MK
TKaHb (nHB.Ne 41013602313)
8. Muxkpockon meauuuHckuii buomen 2
(uaB.Ne 41013401743, 41013401742,

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

9. Hacrennsiii skpan Lumien Master
Picture 220-220 cM (uHB.Ne
41013401708)

10. TIpubop mns msmepenus (HI 2215-2
Mukpomnporeccopusiii pH/ C - merp ¢

aBTOMAaTUYECKON KaJOpOBKOM 51
aBTOTEPMOKOMIICHCAITUE ) (uHB.Ne
41013401712)

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

12. Cuctemnsiii komruiekT: IIporeccop
Intel Original LGA 1155, BenTtunstop,
MaTepUHCKasl IUIaTa, MaMsTh, >KECTKUH
JIMCK, BUIEOKapTa, MOHUTOP, YCTPOUCTBO
JUIE  9TEHHWsl KapT TaMsTH, TPUBO/,
KOpIlyc, KJjaBHaTypa, MbIlb (MHB.Ne
41013401698)

13.  Cron naGopaTOpHBIM XUMHYECKHMA

(1200x600x750) CTOJICIIIH.
IUTAaCTUK/KapKac aji. mnpopuiab (MHB.Ne
41013602351, 41013602350,
41013602336, 41013602335,
41013602334, 41013602333,
41013602332, 41013602331
4103602330, 41013602329,
41013602328, 41013602327,
41013602326, 41013602325,
41013602324, 41013602323,
41013602322)

14. leiikep-unkybarop ES- 20/60 c

22




P-16/250, BioSan, ¢
16 mwryxk 250 wmn

maThopMoi
IepxareneMm Ui

konb/ctak.  BS-010135-CK  (unB.Ne
21013400713)
15. Pedpakromerp WPD-454b62M ¢
MOACBETKOM ¥ JOIL.IIKAIOW. (MHB.Ne
41013401711)
16. YasTpoTepmocTat (nHB.Ne
1101040311)

17. Mkad s XxpaHeHUs 1a0OPaTOPHOM
nocynbl (800x450x1950) monku miacTuk/
Kapkac ajl. mpouib ¢ 3aMKOM (MHB. Ne
41013602357)

YueOHast  ayauTopus
JUISL  CaMOCTOSITEJIbHOU
paboThI (r.
MuuypuHCK,
yin.MHTepHannoHaibpHa
s oM Ne 101; 3/2396)

1. Tocka knaccHas (uaB. Ne 2101063508)
2. XKamo3u (uaB. Ne 2101062717)
3. XKamo3u (uaB. Ne 2101062716)
4. Komnsrotep Celeron E3500, mar. ruiata
ASUS, omnep.namsats 2048Mb, monuTOp

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

6. Mono6mox iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/We
b/ knmaBuarypa, Mblb  (MHB.  Ne
21013400521, 21013400520)
7. Komnstotep Dual Core E 6500 (unB.Ne
1101047186)

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

KomnbroTepHast TeXHMKa IMOAKIIOYEHA K
cetru  «MuTepHer» M obecrneueHa
noctyrnom B OMOC yHuBepcuTreTa.

1. Microsoft Windows XP,7

(muen3us ot 31.12.2013 Ne
49413124, 0OecCcpovHo).
2. Microsoft Office 2003,
2010 (MmeH3us oT
04.06.2015 Ne 65291658,
OecCcpovHo).

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

4. nanoCAD (Bepcus 5.1
JOoKajJbHasg, oOpa3oBaTesIbHAsA
JIMLEH3Ms, CEpPUMHBIA HOMEp

NC50B-270716 JINLIEH3USI
neiicTBuTenbHa  OeccpouHo,
OecriaTHasi).

5. IlporpaMMHBIN KOMILIEKC
«ACT-Tect Plus»
(TMTIIEH3NOHHBIN  JIOTOBOP OT
18.10.2016 ~ Ne  JI-21/16).
6. TUC Maplnfo Professional
15.0 mma Windows g
y4eOHBIX 3aBeJICHUH
(JTMTIICH3NOHHBINA  JIOTOBOP OT
18.12.2015 Ne123/2015-y)

PabGouast mporpamma aucnuriiHbl « OCHOBBI MOJIEKYIIIPHOM OHOJIOTHMHM» COCTaBIICHA B
coorBercTBUM ¢ TpeboBanusimu PI'OC BO mno nHampasnenuto mnoxarorosku 19.03.01

buorexsonorus

(YpoBeHb

OakanaBpuaTa), YTBEPXKIEHHOTO

oOpa3zoBanus u Hayku P@ Ne 736 ot 10.08.2021.

JIo1eHT,
KaHJI.C.-X. HayK,

Peniensenr:

JoueHT Kadeaps! TaHamadTHOW apXUTEKTYPHI,
3eMJICyCTPOICTBA U KaJacTPOB,
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npukasoM MuHHCTEpCTBA

benocoxos O.I..




KaHJIUJAT C-X HayK I'youn A.C.

IIporpamma paccMoTpeHa Ha 3aceaHud Kadeapbl caJoBOACTBA, OMOTEXHOJOIMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens
2022r.)

[Iporpamma  paccMoTpeHa Ha  3aceJaHMHd  y4yeOHO-METOJMYECKOM  KOMHUCCHHU
[TnomooBomHuoro uHcTUTyTa M. M.B. Muuypuna Mwuaypunckoro I'AY (mporokon Ne 8 or
«18» ampens 2022r.)

IIporpamma yTBep)KJeHa pelICHUEM Y4eOHO-METOINYECKOI0 COBETa YHHBEpPCHTETa
npotokoi Ne§ ot «21» anpenst 2022 r.

Ipoepamma nepepabomana u donoanena 6 coomgemcemeuu ¢ mpebosanusimu @I'OC BO

IIporpamma paccMoTpeHa Ha 3aceJaHud Kadeapbl caJOBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp (mpotokosn Ne 9 ot «10» ampens
2023 r.)

[IporpaMmMa  paccmMoTpeHa Ha  3acelaHUM  y4eOHO-METOAMYECKOH  KOMHUCCHH
[TnonooBomHoro uucturyra um. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 9 ot
«17» anpens 2023 r.)

IIporpamma yTBepkAeHa pelIeHHEM Y4yeOHO-METOJUYECKOro COBETa YHUBEPCUTETa
npotokoi Ne§ ot «20» ampens 2023

IIpozpamma nepepabomana u oononnena 6 coomsemcmeuu ¢ mpedosanuamu PI'OC BO

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl CaJ0BOACTBA, OMOTEXHOJIOTMU U
CEJIEKIIH CEJIbCKOX03AMCTBEHHBIX KyNbTyp (mpotokoin Ne 11 ot 3 mast 2024 r).

IIporpamma paccMoTpeHa Ha 3acellaHMM y4yeOHO-METOAMYECKOM KOMUCCHM HHCTUTYTA
(byHIaMEHTaAIbHBIX U MPHUKJIAAHBIX arpoouoTexHosoruii um. M.B. Muuypuna MuuypuHckoro
I'AY (mpotokon Ne 10 ot 20 mas 2024 ).

IIporpamma yTBepa/€Ha Ha 3aC€laHUU Yy4eOHO-METOIMUYECKOr0 COBETa YHHBEPCHTETA
(mpotokoia Ne 10 ot 23 mas 2024 ).

Ilpoepamma paspabomana é coomeemcmeuu ¢ mpedosanuamu @IOC BO

IIporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbl CaJOBOACTBA, OMOTEXHOJIOIMH MU
CEJIEKIINH CEIbCKOXO03AHCTBEHHBIX KYJIbTYp, IpoTokoa Ne 10 ot 08 anpenst 2025 r.

IIporpamma paccMOTpeHa Ha 3acellaHud y4eOHO-METOJUYECKOM KOMHMCCUM WHCTUTYTa
(byHAaMEHTANbHBIX U MPUKIAAHBIX arpobuorexHoioruid um. U.B. Muuypuna MuuypuHckoro
I'AY (npotokon Ne 8 ot 21 ampens 2025 ).

[Iporpamma yTBepkJieHa Ha 3acelaHMM Y4eOHO-METOAMYECKOrO COBETa YHHMBEpCUTETa
(mpotokoi Ne 8 ot 23 anpens 2025 1.).

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosarusimu PI'OC BO

IIporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbl CagoBOACTBA, OMOTEXHOJOTMHA U
CEJIEKLIUH CEIbCKOXO03AUCTBEHHBIX KyIbTYyp, IpoTokoa Ne 10 ot 10 anpenss 2026 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMMCCHUM WHCTUTYTA
(GbyHIaMEHTaIbHBIX U MPUKIAIHBIX arpoOuorexHosoruit um. M.B. Muuypuna MuuypuHckoro
['AY (npotokon Ne 8 ot 20 ampens 2026 1.).

[Iporpamma yTBep)kIeHa Ha 3acelaHUU Y4eOHO-METOJWYECKOTO COBETa YHHBEpCHUTETa
(mpotokox Ne 7 ot 22 anpens 2026 1.).

OpuruHain IOKyMEHTa XpaHUTCS Ha Kadeape caaoBOJCTBA, OMOTEXHOJOTHH U
CEJIEKIIMU CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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