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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 TEOPETUUYECKUX IMPEICTABICHHA 00 YpPOBHSIX XHUMHYECKON
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, MEIMIIMHCKOH,
CENBbCKOXO3SIMCTBEHHOMN U AKOJIOTUYECKOM OMOTEXHOJIOTUU.
3agaun:

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

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

- copMHpOBaTh YMEHHE CAMOCTOSATENBHO OCYIIECTBIISITH COOp, 00pabOTKY, MHTEPIIPETAIIUIO
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 AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuruimHa «OCHOBBI OMOXUMUMY SIBIISETCS 00s13aTEIbHON IUCHUILIMHOMN, BXOUT B
cocrtaB bioka 1 «/{ucuunnunsl (Mogynu)» u oTHocuTcs K O6s3arensHoi yactu b1.0.15.

BxoaHble 3HaHMSA, YMEHHUs M HaBBIKM, HEOOXOIUMBIE JUIsl M3y4eHHs MAHHOTO Kypca,
dopMupyroTCs B IpolLecce H3ydyeHUs AUCUUIUIMH: «Dusuka», «OCHOBBI MOJIEKYJISIPHON
O6uonorum».

JlaHHasi JOUCHMIUIMHA B3aUMOCBSI3aHAa C TaKUMM JUCHMIUIMHAMHM Kak: «OOmas u
HEOpraHuueckass Xumus», «OpraHudyeckas XUMUs», «XHUMHA OHOJOTHYECKH aKTHUBHBIX
BEIIECTB» U HEOOXOAMMa JUIsl YCIEUIHOIO MPOXOXKJIEHUS y4eOHOW MPAKTUKHU MO TOITY4YEHUIO
HNEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHH M HABBIKOB, B TOM 4YHCJE NEPBHYHBIX YMEHUH U
HABBIKOB HAYYHO-HMCCIIEA0BATEILCKOM 1€ATENbHOCTH, TOCYAAPCTBEHHOTO dK3aMeHa.

3. [Ilnanupyemble pe3yabTaThl 00y4eHHUS MO JUCHUILINHE, COOTHECEHHBbIE C

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

KOMITETECHIINMN:

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

NPUMEHSTh CUCTEMHBII TIOJIXO/T JJISl PEIICHHUS TIOCTABIICHHBIX 3a1a4

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

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

XUMHUYECKHX M OMOJIOrMYECKHX HAYK M UX B3aMMOCBS35X

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, OMOJIOTHYEeCKHEe, MUKPOOMOJIOTHUECKHUE 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
3a/aqy, 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 JIEKOMIO3WIN | IEKOMIO3HIIAIO | OCYIIECTBISET
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, WH(POPMAIUIO, | 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 3aaun
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

OIIEHUBAsI 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 WHTEpPOpETalUid | 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 | permieHue 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
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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,
XUMHAYECKHX 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, QU3HUYECKHX, | OMOJIOTMYCCKNX | XUMHUYECKUX H | 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 M 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, | GuU3MUECKUX,
OMOJIOTHYECKUX | 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, M3MEpEeHU 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

4




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 , XUHMHYECKUE, 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
JIeSITeIbHOCTH 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 (BHUPYCOB, MUKPOOPraHu3
Oaxrepuil) Oaktepuii) MOB (BUpYCOB, | OakTepwuii) MOB (BHPYCOB,
OakTepuii) OaxTepuii)

B pezynemame uzyuenusa oucyuniunst 00y4aouuiics 00IHCen:

3HAMmMb:

- CTPYKTYPY U IPOCTPAHCTBEHHYIO OPraHU3alNI0 OEJIKOB, HYKJIEMHOBBIX KUCIIOT,
YIJI€BOJIOB, JIUMIUOB, HU3KOMOJIEKYIISIPHBIX OMOPETYIATOPOB M AHTUOMOTHUKOB;
- (epMeHTaTUBHBIN KaTalu3, MOHATHA O (PepMEHTaX, aHTUTeNaX, CTPYKTYPHBIX

Oenkax;

- YPOBHH OpraHU3aniviu U CBOMCTBA >KMBBIX CHUCTEM,
- XUMHYCCKYIO OpraHnu3alio KJICTKH,
- oOMeH BCIICCTB U NPCBPALICHUC 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 JAUCHUILUIMH B MPO(eCcCHOHATBHON AESTeIHHOCTH, MPUMEHSThH
METOJIbI MATEMATHIECKOTO aHAJIN3a ¥ MOJICIHPOBAHHS, TCOPETUUCCKOTO U IKCIIEPHMEHTATIBHOTO
WCCJICJIOBAHUS.

ymemp:

- CaMOCTOSITETTHHO OCYIIIECTBIIATh coop, 00paboTKy, UHTEPIIPETAIUIO
OMoJIoTHYeCKON WHGOpPMAIMK I PENICHWS HAyJIHBIX W IMPAKTHYSCKHX 3aJad B 00JacTh
OMOXHMMHUMU;

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



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

enademn:

- TeopeTudeckor 6a3oii mpoheccuoHaIbHO-MPOGUIMPOBAHHBIX 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 cooTHeceHHsl TeM/pa3ae/ioB Y4eOHOM JUCHUIIMHBI (MOXYJIs1)
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 U COAepKAHUE TUCIUIIHHBI (MOILYJIA)

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 [[To 3a0unoi
oOyuenus (1 dbopme oOyueHus
ceMecTp) (2 kypc)

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 JIUCIHIUINHE 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'OopMOHBI. 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.
GEIIKOB BpinonHenne KOHTPOIbHON pabOTHI. 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 KHCIOT 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 caaue 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 BoinonHenne KOHTPOJIBHOM 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 00ECTICUCHHUS JUTISI CAMOCTOSATEIBHON PAOOTHI IO 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, 2024.

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

BreimonHeHne  KOHTPOJBHOW  pabOTBI  CIOCOOCTBYET — YIUIYOJIEHHOMY  YCBOSHHIO
HOJIOKCHUH TUCHUIUIAHBI, OKA3bIBACT BO3MOXKHOCTH OOYYaIOIIErocss K CaMOCTOSITENbHOM
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)HaFI pa60Ta BBIITOJHACTCA B BUAC INHUCbMCHHBIX OTBCTOB Ha TCOPCTUYCCKUEC U
IPaKTUYECKHE BONPOCHI, PELICHHS MPAKTUYECKHX 3a7ad [0 BapUaHTaM, BBITOJHCHHUS
TBOPYECKHUX 3aJaHUN.

[TuceMeHHbIe PAOOTHI JIOJDKHBI OBITH IOATOTOBJIEHBI CAMOCTOSTENBHO, COJEPIKATh
COBOKYITHOCTH apryMCHTHUPOBAHHBIX MOJOXKECHUH 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 XHMHUYECKOTO
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 M3YYEHUsS: OUOXUMUS
pacTeHHi, OMOXMMMS >KUBOTHBIX M OHMOXUMMS MHKPOOPraHU3MOB. buoxumus uenoBeka -
MEIUITTHCKAsT OMOXMHSI.

Ponp OMOXMMHUM 1711 TIPOMBINUIEHHOW BBIPAOOTKM PAa3IMYHBIX BEIIECTB, TAKUX Kak
(bepMeHThI, aHTHOMOTHKH, TOPMOHAJBHBIE TMpEnapaThl, CPEACTBA 3aIllIUTHl PACTCHUH 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 Kkiaccuueckod OWOXMMHMM Kak CHOCOOHOCTh K pealld3allid W YIPaBJICHUIO
OMOTEXHOJIIOTMYECKUMH TpolieccaMi. BO3HHKHOBEHHE HOBBIX HaYUHBIX HalpaBJIEHUH, TAKUX KaK
MOJICKYJIApHass OWoOJoTHs, OMOOpPraHWYecKass W OWOHEOpPTaHWYecKass XUMHs, (U3HUIEeCcKas
OMOXHMMUS ¥ XUMHUYECKast SH3UMOJIOTHSL.




buoxumuss u QopMHUpOBaHHE HOBBIX IPEACTABICHUN O OHOTEXHOJOTMM, 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 amMHUHOKUCIOT. DU3MKO-XUMHYECKHE CBOWCTBA
AMUHOKHUCJIOT. XUMUYECKUE PEaKLUU XapaKTEpHbIE Ul aMUHOKHUCIOT. CHUHTE3 aMHUHOKHUCIIOT.
XuMmudeckui, (HepMEeHTATUBHBIM, U MHKPOOHWONOTHYeCKU cuHTe3. IlenTuapl. XUMHYECKUN U
(epMEHTaTUBHBIA CHUHTE3 MENTUAOB KaK CIOCOOHOCTh MCIOJIB30BaTh 3HAHHMS O COBPEMEHHOM
¢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 OEIKOB.
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-punbrpanusa. 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
dbepMeHTOB. AKTUBHBIE LIEHTPHl (epMeHTOB. BHyTpukieTrouHoe pacmpeneneHue (HEepMEeHTOB.
Knaccudpukamuss u HoMeHkiatypa ¢epmeHTOB. MexanusMm aelictBus (epmentoB. OOmas
XapaKTepUCTHKa. MexaHu3M JeMCTBUs almKoroibjaeruaporeHasdbl. OcCHOBBI (hepMEHTATUBHON
KMHETUKU. BiusgHue koHueHTpauuu QepmeHTta u cyOctpara. Binusuue 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. I[lpumenenue depmenToB. OOmas xapakTepucTuka. KMmmoOunu3upoBaHHbBIE
depmentsl. [Ipumenenune ¢gepmeHToB B MenuiHe. @epMEHTHl B KIMHUYECKOW TUArHOCTHUKE.
MounekynsipHble OCHOBBI S3H3UMonaTHil. [IpumeHenne GpepMeHTOB B (papMalleBTUUECKOM aHATIN3e
U TPOMU3BOJCTBEHHBIX IIpolLleccaX Kak IpUMepa TOTOBHOCTHM K pealu3aluy 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 xapakTepuCTHKAa. XHUMHYECKUH COCTAB HYKJIEWHOBBIX KHUCIOT. 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. Knaccnduxanust 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. ABUTaMMHO3.
[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 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 xapakrtepuctuka. MetabomusMm. buoxumuueckue ¢ynknuu. CuHTE3. ABUTaMUHO3.
[Ipaktuyeckoe nmpumeHenue. Butamun Bis(manraneoBas kuciora).buoxumudeckne (QyHKIUH.
Cunres. [Ipaktnueckoe npumeHeHue. Butamunbl: Be (donueBas kucinora) nu C(ackopOuHOBas
kucinota). OOmas xapakrepuctuka. Merabommsm. buoxumuueckune ¢ynknun. 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).

Pe3epBHbIe U CTPYKTypHBIE nonucaxapusl. [IpakTuueckoe mpruMEeHEHNE YTIeBOIO0B.

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. BuyTpukineTounsiii oOMeH munuaos. 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. Knaccudukanust ropmoHoB. buosjoruueckue cBoiicTBa TOpMOHOB. MeXaHU3MBbI
neiicTBUs TOpMOHOB. ['opMOHBI pacteHuit (¢uroropmonsl). IlpakThueckoe mNpUMEHEHHE
¢uToropmoHoB. ['OpMOHBI LIEeHTpaNbHBIX kené3. ['opMoHbI runotanamyca. ['opMoHsI runogusa.
AnnpenokoptukoTponHelii  ropmoH (AKTI). JlunorponuH. MenaHOUMT—-CTUMYIHPYIOIIMMA
ropmoH (MCT). Ilponaktun. ['opmon pocta (comatorponut, CTT). TupeoTponHsiii ropMoH
(TTI). I'opHanoTponHble TopMOHBI. BaszonpeccuH u OKCUTOLMH. ['OpMOHBI MepudpepuyecKux
SHJIOKPUHHBIX Kené3. OO0mas 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. IIpakTHueckoe NpUMEHEHHUE TOPMOHOB IOJDKEIYIOYHOM Xkese3bl. ['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 TPYIIIOBBIX 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 HHTEPAKTUBHOMN (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 PEpeHIIMPOBAHHOTO O0YYCHHUS C MCIIOJIb30BAHHEM METOJIOB aKTUBHOT'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 JIEKIUSAM
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 (3JIE€KTPOHHBIMU TPE3CHTAlUsIMHU, BHUJICOPHIbMaMHU), C
MIOMOUIBIO0 KOTOPBIX MOXHO BU3YaJIM3UPOBATh U3JIaraeMblii MaTepHall.

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

6.1 IlacmopT ¢oHIA OLIEHOYHBIX CPEJICTB IO
aucuumInHe «OCHOBbLI OMOXMMHUH >

KonTponupyemsle pazaensl Kon OueHouHOE CpeCTBO
Neni/m (TeMbl) JUCIUIIINHBI KOHTPOJINPYEMO
1 KOMITETEHIUU
HaumenoBanue KOJI-BO
1 BBeneHne B AUCHUIUINHY. VK-1; OIIK-1; | TecroBble 3aganus 12
MeTtoap1 OMOXUMUHN OIIK-7 Temsl pedepaton 5}
Bormpocs! k 3auéty 10
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2 VK-1; OIIK-1; | TecroBsle 3agaHus 14
CTpyKTypa 1 CBOMCTBa OEIKOB OIIK-7 Temsl pedepaToB 5
Bormpocs! k 3auéty 10
3 CTpyKTypa 1 CBOWCTBa VK-1; OIIK-1; | TecroBble 3amanus 14
bepmeHTOB OIIK-7 Tems! pedepaToB 6
Bormpocs! k 3auéty 10
4 C . VK-1; OIIK-1; | TecroBble 3aganus 12
TPYKTypa 1 CBOHCTBA OIIK-7 Temsl peepaTon 4
HYKJICHHOBBIX KUCIIOT Bompoch! k 3auéry 10
5 VK-1; OIIK-1; | TecroBsle 3agaHus 12
Butamunsl. Knaccudukamnus u OIIK-7 Temsi pedepaton 4
bynxuwn Bomnpocsr k 3auéty 10
6 C VK-1; OIIK-1; | TectoBble 3agaHus 12
Yraesonsl. CTpoeHue 1 OIIK-7 Temsl peepaToB 7
byHim Bomnpocsr k 3auéty 10
7 C VK-1; OIIK-1; | TecroBble 3aganus 12
Jlarmagies. Crpoerue u OIIK-7 Tewmbl pedepaton 3
bynxmm Bompocsr 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. Ilepeyenb BONPOCOB K 3a4€Ty

Pa3zpen 1

1.CoBpemeHHbIE IPEACTABIIEHUS O CTPOEHUU PACTUTENIBHOM KIETKU U €€ XUMUYECKOTO
cocrasa. (YK-1; OIIK-1; OTIK-7)
2.  buoxummus Kak METOMOJIOTHS, HCIIOIB3YIONIAsi YMEHHE MOJIb30BaThCS CIIOCOOHOCTHIO U
TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B
pohecCUOHANBHON 1€ TEIbHOCTH, IPUMEHATh METO/Ibl MATEMaTHUECKOT0 aHaIN3a U
MOJIETTUPOBAHMS, TEOPETUIECKOTO 1 dKcriepuMenTanbHoro uccnenobanus. (YK-1; OIIK-1; OITK-
7)
3. Kparkas xapakrepuctika oCHOBHbIX opranesun kinetku. (YK-1; OIIK-1; OIIK-7)
4.  buomeMmOpaHbl KJIeTKH, ux crpoeHue u poisb. (YK-1; OIIK-1; OIIK-7)
5. OOmwe cBoiicTBa aMUHOKHUCITOT U X Kiaccupukarus. (YK-1; OITK-1; OITK-7)
6.  OraenpHBIE IPENCTABUTEIN aMUHOKHCIIOT M UX POJIb B )KU3HEICSITEIPHOCTH PACTEHHIA.
(VK-1; OIIK-1; OIIK-7)
7. O6mwue cBoiicTBa 6enkoB u ux knaccudukanus. (YK-1; OIK-1; OIIK-7)
8.  Ilpoctelie u cnoxHbie 0enku. X cxoicTBa U pa3auyus B CTpYKTypHOU opranmu3anun. (YK-
1; OIIK-1; OIIK-7)
9.  Xumuueckuil U pepMEHTATUBHBIN CUHTE3 MENTHU/IOB KaK CIIOCOOHOCTh MCIOIb30BATh
3HAHHSI O COBPEMEHHOU (PM3UYECKON KapTHHE MHUPA, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOSHMHU BEILECTBA JJIsi TOHUMaHHs OKPY’KAIOIIEro MUpa U sIBIECHUH
npuponsl. (YK-1; OIIK-1; OITK-7)
10. IIpocrpancTBeHHas cTpykTypa OenkoBoit moaekynsl. (YK-1; OIIK-1; OITK-7)
Pa3zpnen 2
11. Jlenarypanus 6enkoB. (YK-1; OIIK-1; OITK-7)
12.  T'mapodumbHOCT OenKoB. DaKTOPHI, 00ECIIEYNBAONINE YCTOHUYNBOCTE MOJIEKYJ OElIKa B
OMOJIOTMYECKHX JKUAKOCTAX kuBbIX opranu3MoB. (YK-1; OIIK-1; OITK-7)
13. HykiewHOBBIE KUCIOTHI M HYKJICOTHIBI. XUMUYECKUN COCTaB U CTPOCHUE HYKICHHOBBIX
kucnot. (YK-1; OITK-1; OIIK-7)
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14. TlepBuuHasi, BTOpUYHAs, TPETHYHAS M YSTBEPTUYHAS CTPYKTYPA HYKIICUHOBBIX KUCJIOT.
(YK-1; OIIK-1; OIIK-7)

15. Jlokanu3anusi HyKJICHMHOBBIX KHCIOT B KileTke U uxX pojb. (YK-1; OIIK-1; OIIK-7)

16. Hyxkneotumbl, He BXOAIINE B COCTaB HYKJICHHOBBIX KUCTOT (ATD, AI®, AM®D u np.) u
ux poib B kietke. (YK-1; OIIK-1; OIIK-7)

17. OO6mme cBoiicTBa hepMeHTOB Kak Oronornyeckux karamusatopos. (YK-1; OITK-1; OITK-
7)

18. Mexanmsm aeiictBus dpepmenton. (YK-1; OIIK-1; OITK-7)

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

20. OcHoBHBIC ycIOBHS 1151 PYHKIIMOHUPOBAHUSI JEPMEHTOB B PACTUTEIILHBIX KJICTKAX.
Uzodepmentsr. (YK-1; OITK-1; OIIK-7)

Pa3zgen 3

21. Knaccudukauus u Homenkiarypa pepmentos. (YK-1; OIIK-1; OIIK-7)

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

23. Tpaucdepassl (2). (VK-1; OIIK-1; OIIK-7)

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

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

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

27. Jlurasser (cunterassi) (6). (YK-1; OIIK-1; OIIK-7)

28. Kuaccudukanus yriaeBogoB. CTpoeHHE U OCHOBHbBIC peakiini MoHocaxapuaos. (YK-1;
OIIK-1; OIIK-7)

29.  Onurocaxapu/ibl U MOJIMCaXapHIbl. Y POBHU CTPYKTYPHOM OPraHU3AIINH MTOJIMCAXaAPHUIOB.
(YK-1; OIIK-1; OIIK-7)

30. IIpumenenue hepMeHTOB B (hapMaIleBTHUSCKOM aHAIIM3€ M MPOU3BOACTBEHHBIX MTPOIEccax
Kak IpuMepa TOTOBHOCTH K pealTu3allii CUCTEMbl MEHEKMEHTA KaueCTBa OMOTEXHOJIOTHYECKOI
IPOAYKIIMH B COOTBETCTBUU C TPEOOBAHUSMHU POCCUHCKUX U MEXKITYHAPOIHBIX CTAHIAPTOB
kagectBa. (YK-1; OIIK-1; OITK-7)

Pasznen 4

31. BsaumompeBpaleHus YIICBOAOB B pacTUTENbHBIX opranm3max. (YK-1; OITK-1; OITK-7)
32.  Xwumusm nporieccoB OpoxeHust u apixanus. [IpoaykTel Opoxenns u apixanus. (YK-1;
OIIK-1; OIIK-7)

33. T'muxonus. AnaspobHas ¢asa apixanus. (YK-1; OIIK-1; OIIK-7)

34. Aspobnas dasa gpixanus. (YK-1; OIIK-1; OTIK-7)

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

36. OO6mas xapakTeprctuka neHrozopocharaoro mytu asixanus. (YK-1; OIIK-1; OIIK-7)
37. Ctpoenue u cBoiictBa yununoB. (YK-1; OIIK-1; OITK-7)

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

39. IIurmeHTHI pacTBOpHMBIE B kupax (xmopoduiwisl U kapotuHouss). (YK-1; OITK-1; OIIK-
7)

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

Pa3zpnen 5

41. OOMmeH nmunuaoB. ['uaponus 3amacHsix JunuaoB-rpuanuirmieposnos (TAT). (YK-1;
OIIK-1; OIIK-7)

42.  Oxwucnenue Tpuanmiriuneposon. (YK-1; OIIK-1; OITK-7)

43.  buocunTe3 munuaoB. buocuntes ruunepon-3-pocdara. (YK-1; OIIK-1; OIIK-7)

44, buocunres xupHbIX kucioT. (YK-1; OITK-1; OIIK-7)

45.  buocunre3 tpuamiruiepoios (TAT). (YK-1; OIIK-1; OITK-7)

46. buocunTe3 HOCHONUITUIOB U UX POJIb B KUIHEACATSILHOCTH PACTHTEIBHBIX KiIeTOK. (VK-
1; OIIK-1; OIIK-7)

47. Opranunueckue kuciaotsl anudarudeckoro psaa. (YK-1; OIIK-1; OITK-7)

48. OOMeH opraHuveckux KucaoT y Husmmx pacrenuit. (YK-1; OIIK-1; OIIK-7)

49. OOMeH opraHuveckux Kuciot y Beicimx pactenuid. (YK-1; OIIK-1; OIIK-7)
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50. JKupopacTBopuMBIC BUTAMUHBI K UX Onoxumuieckue pynkimn y pactenuit. (YK-1; OIIK-
1; OIIK-7)

Pa3nea 6

51. BopopacTBOpHMbIE BUTAMUHBI U UX OMOXUMUYECKHE (QYHKIIUU B PACTUTEIBHBIX
opranusmax. (YK-1; OIIK-1; OIIK-7)

52. Buramun A (petuno:n) (anTukcepodTamsbMuueckuii). PacnpocTpanenue B mpupoje u
cyrouHast motpeOHocTh. dusnonornveckas ¢pynknus. (YK-1; OIIK-1; OIIK-7)

53.  Bwuramun D (Butamun Dz-sprokansiindepon u Buramud Ds-xonekanbimdepod).
(AnTHpaxuTnueckuil). Pacmpocrpanenue B mpupoie U CyToYHas MOTPEOHOCTb.
Odwusnonornueckas Gpynakius. (YK-1; OIIK-1; OIIK-7)

54. Bwramun K (Butamun Ki-pumioxunon u Buramun Ko-MeHaxHOH)
(anTHremMopparuueckuii). Pacrpoctpanenue B mpupoie 1 CyTouHasi HOTPeOHOCTb.
Ousnonoruyeckas pynkius. (YK-1; OIIK-1; OIIK-7)

55.  Bwuramun E (0, B 1 y-Toxodepoibl) (BUTAMHH CIIOCOOCTBYIOIIUI Pa3MHOKEHHIO).
Pacnipoctpanenue B mpupo/jie ¥ CyTouHasi moTpeOHocTh. dusunonornyeckas pyukuus. (YK-1;
OIIK-1; OIIK-7)

56. Bwuramwun B (Tnamun) (aHTHHEBPUTHBIN). PactipocTpanenue B Ipupoae U CyTOYHAs
notpedbnocts. dusnonornueckas ¢pyukius. (YK-1; OIIK-1; OITK-7)

58. Buramun B; (puboduiaBun). Pacnpoctpanenue B mpupojie U CyToyHast MOTPEOHOCTb.
®dusnonornyeckas Gpyukiwms. (YK-1; OIIK-1; OITK-7)

59. Butamun Bg (mupu10KCHH, MUPUIOKCAMUH, MUPUIOKCAIIb) (aHTUAEPMATUTHBIN ).
PacnipocTpaneHue B IpUpoe U CyTouHas motpedHocth. dusnonorndeckas ¢pynkuums. (YK-1;
OIIK-1; OIIK-7)

60. Buramun B1, (mnankoOanamMuH) (aHTHaHEMUYECKUI). PactipocTpanenue B mpupojie u
cyrouHas morpedHocTh. Pusnonornyeckas Gpynkuums. (YK-1; OIIK-1; OIIK-7)

Pasznen 7

61. Buramun PP unu Butamun Bs (HUKOTHHOBAsI KUCIOTA, HUKOTUHAMM/I, HUAIIWH )
(anTHnemaprudyeckuit). Pacnpocrpanenue B mpupojie U CyToyHast MOTPEOHOCTb.
Ousnonoruyeckas pynkims. (YK-1; OIIK-1; OITK-7)

62. ®onueas kucioTa (BuTaMuH B nnn Bo) (anTnanemuueckuii). Pactipoctpanenue B npupoje
U cyTouHas notpedHocTh. Ousuonorunueckas ¢pyukius. (YK-1; OIIK-1; OITK-7)

63. IlantoTeHoBas kucnora (BUTaMuH B3) (aHTHIEpMaTUTHBIHN). PacnipocTpaneHue B mpupojae u
cyrouHas motpedHocTh. Pusnonorndeckas Gpynkuums. (YK-1; OIIK-1; OIIK-7)

64. buotun (Butamul H win B7) (antucebopeiinslit). Pacnpoctpanenue B mpupoje U CyTodHas
notpedHocth. Ousnonorunueckas pyukims. (YK-1; OIIK-1; OITK-7)

65. Butamun C (ackopOuHOBast KucinoTa) (aHTUCKOPOYTHBIN). PaciipocTpanenue B mpupojae u
cyrouHas motpedHocTh. Pusnonornyeckas Gpynkuums. (YK-1; OIIK-1; OIIK-7)

66. Butamuns! rpynmnsl P (6unodnaBoHouas!) (pyTHH, reCIepUInH, KyMapuHbl, aHTOLIMAHbI U
ap.). Pacipoctpanenue B mpupojie U CyTodHas motpednocts. dusnomorundeckas Gpyukmuns. (YK-
1; OIIK-1; OIIK-7)

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

68. IloTpeOHOCTh B BUTAMUHAX Y pacTeHnil 1 Mukpoopranu3mos. (YK-1; OIIK-1; OIIK-7)
69. O6mMeH aMUHOKHUCTOT U 0enkoB. Pukcanus azota. KpyroBopot azora B mpupoe.
Boccranosnenue HutpatoB 10 ammuaka. (YK-1; OIIK-1; OITK-7)

70. Peakuuu cuntesza amuHokucnor. (YK-1; OIIK-1; OIIK-7)

Pa3nea 8

71. Cunres ropmonos. (YK-1; OIIK-1; OIIK-7)

72. Penmukanus JIHK. Tpauckpumnust PHK. Tpancnsus 6enxos. (YK-1; OIIK-1; OIIK-7
73. T'uaponus 6emkoB. [Ipoteassr pactenuit. (YK-1; OITK-1; OITK-7)

74. Nuccummsius amunokucior. (YK-1; OIIK-1; OIIK-7)

75. Knaccudukarus ropmonos. (YK-1; OITK-1; OTIK-7)
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76. B3auMOCBsI3b ITPOIIECCOB OOMEHA BEIIECTB B pacTuTeibHOM opranusme. (YK-1; OITK-1;

OIK-7)

77. llenTpasibHBIE yTH OOMEHA BEIIECTB y PACTCHUI: aHA00IM3M U KaTabomm3m. Mx
B3auMoCBs13b 1 ocobennoctu. (YK-1; OITK-1; OIIK-7)
78. KoMmnapTMeHTanu3anusi MeTaboIMYeckux myreid B pactutenbHom opranusme. (YK-1; OITK-

1; OIIK-7)

79. Perynsauus oomena BeriectB y pactenuid. (YK-1; OIIK-1; OITK-7)
80. B3auMOCBsI3b HyKJICHHOBBIX KUCIIOT, OCIIKOB, YIJICBOIOB M JIMIIKIOB B Ipoliecce 0OMeHa
BemtecTB y pactenuit. (YK-1; OITK-1; OITK-7)

6.3. llIkaJjia o1lleHOYHBIX CPeICTB

VYpoBuu ocBoeHus | Kputepuu oneHuBaHus O1ieHOYHbIE
KOMIETEHILINI cpencTraa
(kKo1-BO OayIOB)
[TponBuHyTHIN 3Haer: TecroBble 3a7aHUs
(75-100 6ammoB) |-  oTAMYHO ~ 3HAaeT  MeTomel  oBimaaenus | (31-40)
«3a4TEHO» CIOCOOHOCThIO M TOTOBHOCTBIO HCHONB30BaTh | Pedepar (9-10)
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JUCIHUIUTAH B TPOPECCHOHAIBLHOW JESTeILHOCTH,
MIPUMEHATh METOAbl MAaTeMAaTHYECKOI0 aHallu3a U
MOJICITMPOBAHMS, TEOPETUYECKOTO u
AKCIIEPUMEHTAIIBHOTO UCCIICA0OBAHHUS,

-OCHOBHBIE TEPMHUHBI U TTOHATUS TUCIUTIIUHBI;
YmMmeer:

OTJIMYHO yMEET TIOJIb30BAaThCSl CIIOCOOHOCTHIO K
peanu3alyy U yIpaBIeHUI0 OMOTEXHOIOTHIECKUMU
Mpoleccamy,

Bnaneer:

- OTJIMYHO BJIaJICET CIIOCOOHOCTBIO HCHOJIH30BaTh
3HaHUSI O COBPEMEHHOW (U3NYECKONH KapTHHE

Bonpocsr st
3auera (35-50)
OaioB

MUpa, MIPOCTPAHCTBEHHO-BPEMEHHBIX

3aKOHOMEpPHOCTSIX, CTPOEHMM  BelIecTBa  JUIA

MOHUMAHUSI OKPY)KAIOIIETO MHpa W  SBICHHUH

HPUPOABI;

- TOTOBHOCTBIO K  pealiu3allid  CHUCTEMBI

MEHEPKMEHTa  KadyecTBa  OHMOTEXHOJOIMYeCKOH

NPOIYKIIMA B COOTBETCTBHH C TpeOOBAHUSAMH

POCCHHCKMX M  MEXIyHapOJIHBIX  CTaHJapTOB

Ka4yecTBa.
bazossrii (50 -74 3Haer: TecroBble 3a7aHUs
Oamna) — - Xopomo  3Haer  Mmeromsl  omnaaeHus | (21-30)
«3aUTEHO» CIOCOOHOCTPIO W TOTOBHOCTBIO — HCIONB30BaTh | Pedepar (7-10)

OCHOBHEIC 3aKOHBI €CTEeCTBEHHOHAYYHBIX | Bompock! ms

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

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

-XOpOIIIO yMEET TIOJNb30BaThCs CIHOCOOHOCTHIO K
pcajin3aliu U yIipaBJICHHUIO 6PIOT€XHOJIOFI/I‘-ICCKI/IMI/I

3ayera (22-34)
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IIPOLIECCaMU;

Bnaneer xopouio:

- CHOCOOHOCTBIO ~ HCHOJNB30BaThb 3HAaHUS O
COBpEMEHHOW  (M3MYECKOM  KapTHMHE  MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEILECTBA JUISL IIOHUMaHUs
OKPY>KaOILEro MUPA U SIBIICHUH IIPUPOBI;

- TOTOBHOCTBIO K  pEaU3aldd  CHUCTEMBI
MEHE)KMEHTa  KadyecTBa  OHMOTEXHOJOI'MYeCKOH
IPOAYKIUH B COOTBETCTBUM C TpeOOBaHUSIMU
POCCHMMCKMX M  MEXIYyHApOIOHBIX  CTaHIapTOB
Ka4yeCTBa.

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

3HaerT:

- YJIOBJIETBOPUTEIILHO 3HAET METOAbl OBIAJACHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BaTh
OCHOBHEIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(EeCCHOHATBHOU JIEeATEIbHOCTH,
MPUMEHATh METOABl MAaTeMAaTUYECKOrO aHallu3a
MOJICITUPOBAHUS, TEOPETUYECKOTO n
AKCIIEPUMEHTATIBHOTO UCCIIEAOBAHMUS,

YmMmeer:

- YIOBJIETBOPUTEIBHO  yMEET  IOJIb30BAThCS
CIOCOOHOCTRIO K pealu3allid W YIPaBICHUIO
OMOTEXHOJIOTMUYECKUMH MTPOLIECCaAMU,

Bnaneer:

- YJOBJIETBOPUTEIBHO BIIAJEET CIOCOOHOCTHIO
UCIIOJIh30BaTh 3HAHUSI O COBpEMEHHON (hHU3MUECcKOit
KapTUHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOCHMM  BEUIECTBA IS
MOHUMAHUSI OKPYXKAIOLIEro Mupa |  SBICHHUI
MIPUPOIBL;

- TOTOBHOCTBIO K  peallu3allid  CHUCTEMBI
MEHEHKMEHTa  KayecTBa  OHMOTEXHOJIOTMYECKOH
MPOAYKIIMM B COOTBETCTBHH C TPEOOBAaHUSIMU
POCCHHCKMX W  MEXAYHapOAHBIX CTaHJIApTOB
KayecTBa.

TecToBbIe 3a1aHHS
(11-20)

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

Huzknit
(tonoporossIit)
(KOMITeTeHITUS HE
chopmMupoBaHa)
(menee 35 6amIoB)
— «HE 3a4TCHO»

He 3naer:

METO/Ibl OBJIa/IEHUSI CHOCOOHOCTHIO M TOTOBHOCTHIO
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHBIX JUCLIUILITNH B
npoeCCUOHANBHONW  JIeITENbHOCTH, TPHUMEHSThH
METO/IbI MaTeMaTUYECKOTO aHanm3a u
MOJIETTMPOBaHMSI, TEOPETUYECKOTO U
HKCIEPUMEHTAILHOTO UCCIIEIOBAHNUS;

He ymeer:

- TOJIb30BaThCsl CIIOCOOHOCTHIO K pealn3aluu U
YIIPaBJICHUIO OMOTEXHOJIOTMYECKUMHU MIPOLIECCAMH;
He Bnaneer:

- CHoCOOHOCTBIO  HCHOJNB30BaTh 3HAaHUS O
COBpEMEHHOW  (PU3MYECKOM  KapTHHE  MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHHH BELICCTBA UL IIOHMMaHUs

TecroBble 3a1aHus
(0-10)
Pedepar(0-6)
OK3aMeHaIMOHHEIE
ounersi— (0-18)
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OKPY>KaIOILIEro MUpa U SIBIICHUI IPUPO/IbI;

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

Bce KOMIUIEKTBI OIIEHOYHBIX CPEACTB (KOHTPOIBHO-U3MEPHUTEIBHBIX MAaTePHAJIOB),
HEOOXOIUMBIX JIJISl OLICHKH 3HAHWI, YMEHUH, HABBIKOB U (WJIM) OMBITA JESATEILHOCTH,
XapaKTEPU3YIOIIUE 3Tabl (POPMHUPOBAHUS KOMIIETCHIIMI B TIPOIIECCE OCBOCHUS TUCIUILITHBI
(Momyss) moAPOOHO MPEACTaBICHBI B JOKyMEHTE «DOH/I OIICHOYHBIX CPEACTB TUCITUTUTHMHEI
(MOTyIIsT)».

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIUOHHOE OOecniedeHne JUCIUILTUHbI
(Mmopynst) «OCHOBBI OMOXUMUI.

7.1 OcHoBHasi y4yeOHasi uTeparypa:

1. benocoxoB @.I'. YMK]] mo pgucummumHe «OCHOBBI OHOXUMHHY» IS
oOydJaromuxcsi Mo mporpamme OakajgaBpuaTa OYHOM, 3a0YHOM M JIUCTAHIMOHHOW (HOPMBI
oOydeHus 1o HarnpaBiaeHuto noarotoBku. 19.03.01- buorexnomnorus Ilpodpuns -
buorexnonorus. Muuypunck- Haykorpag P®, Muuypunckuii [AY, 2024.

2. 3unkeBud, E.I1. OcHOBBI OMOXuMuHM [ DIEKTPOHHEIN pecype] : yueOHoe mocooue / E.IT.
3unkesud, T.B. JloboBa, 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
noctyna: https://e.lanbook.com/book/4508. — 3aru. ¢ skpana.

7.2 lonosiHUuTeIbHAST yueOHasi JIUTepaTypa
1. Epmios, FO. A. buoxumus : ydeOHUK U MIPAKTUKYM TSI akajeMudeckoro Oakanaspuara / FO.
A. Epmos, H. W. 3aiineBa ; non pexakuueit C. U. llyknna. — 2-e u3z., ucrp. u gorm. — MockBa
: UsmarennctBo FOpaiit, 2018. — 323 ¢. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-
534-07505-2. — Tekcr : anexkrpounsii // DBC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/423217
2. Koneman, f. Harmsgnas Owoxwmust : cupaBounuk / . Komeman, K. -. Pém ; mepeBox c
anrnuiickoro T. II. MoconoBoit. — 6-e u3n. — Mocksa : Jlaboparopus 3uanuii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Texkcr : smnexktpoHHBbIN // JlaHb : 3JIeKTPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/121226. — Pexum mgocTyma: il aBTOPH3.
IIOJIB30BAaTENEH.

7.3. MeToaguyecKkue yKa3aHusi 0 OCBOCHUIO JUCHUILTUHBI

2. bermocoxoB @.I'. YMK]I no gucrumnianae «OCHOBBI OMOXUMHUWY» JJIsi 0OOYJaroNIuXcCs 1O
mporpaMme OakanaBpuaTa OYHOHM, 3a0YHOM M JAUCTAHIIMOHHOM (OpMBI  OOydYeHHUs IO
HarnpasieHuto: 19.03.01- buorexnonorust [Ipoduns - buorexunonorus. Muuypunck- Haykorpan
P®, Muuypunckuii 'AY, 2024.

7.4. AudopmannoHHble U HU(PPOBbIE TEXHOJIOTHHU (IIPOrpaMMHOeE
o0ecrneveHne, coBpeMeHHbIe MPodeccuoHAIbHbIE 0a3bl JaHHBIX H

HH(POpPMaALIMOHHBbIE CIIPABOYHbIE CUCTEMBbI)
VYuebHas aucHuIuIHa (MOYJIb) IPETyCMaTpUBaET OCBOCHUE HH(OPMAITHOHHBIX 1
u(poBBIX TeXHOJOoTHH. Peanu3anus MuppoBhIX TEXHOIOTHI B 00pa30BaTEIbHOM IIPOCTPAHCTBE
SIBJISICTCS] OJTHOM M3 BOXKHEUININX TIeJIe 00pa3oBaHus, JarOell BOBMOXHOCTh Pa3BUBATh
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KOHKYPEHTOCIIOCOOHBIE KauecTBa 00yUaIOMIMXCs KaK OyIyIMX BEICOKOKBAIN(DUITUPOBAHHBIX
CHELUATHUCTOB.

LndpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(P(PEKTUBHOTO PEeIICHUS
3aj1a4 Mpo(eCcCUOHANTBHOr0, COLUAIBHOT0, TMYHOCTHOI'O XapaKTepa ¢ UCIOJIb30BaHUEM
Pa3IMYHBIX BUAOB KOMMYHHUKAIIMOHHBIX TeXHOJOrHi. OcBOeHHE U(PPOBBIX TEXHOJIOTHI B
paMKax JaHHOW AUCUUIUIMHBI (MOZYJIsl) OPUEHTHPOBAHO HA CIIOCOOHOCTh O€30MacHO U
Ha/IJIeKAIIUM 00pa3oM IMoJIydaTh JOCTYII, YIPABIATh, HHTETPUPOBATH, OOMEHUBATHCA,
OLIEHUBATh U CO3/1aBaTh MH(OPMALIHIO C TOMOLIBIO IU(PPOBBIX YCTPOMCTB U CETEBBIX
TexHojoruii. DopMupoBanue MUGPOBON KOMIIETEHTHOCTH TIpeIoiaraetT paboTy ¢ TaHHBIMH,
BJIaJICHHE UHCTPYMEHTAMU JJIs1 KOMMYHUKALIUH.

7.4.1. DJIeKTPOHHO-OMOJINOTEYHASI CUCTEMbI 1 0a3bI JAaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Neo 6/1 (CeteBas daeKkTpoHHAsT OMOIMOTEKA)

2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY HHCXB (morosop
Mo 0o0ecmeueHuIo JoCTyna K AJIeKTpOoHHBIM HHpopMannoHHbIM pecypcam PI'BHY IMHCXb
yepes repmuHal yaanennoro goctyna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast Oubnmmoreynas cucrema «HarmoHnanbHbIH PPOBOIH pecypc «PyKoHT»:
Kostekinu «ba3oBsiii Maccuy» u «Konoc-c. Cenbckoe xo3siictsoy (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 JOCTynma K obOpaszoBarenbHON mmiaTtdpopme OO0 «DiekTpoHHOE
m3narensctBo FOPAUTY ot 07.05.2024 No 6555)

5. DnexkTpoHHO-OMOMMOTeuHass cucrema «BepHanckui»  (https://vernadsky-lib.ru)
(oroBop Ha 0e3BO3ME3HOE UCTIONB30BaHue pou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanumonanbHas snextpoHHas OuOimoreka» (https://rusneb.ru/)
(morosop o noakmoueHnn k HOb u npexgocrasnenun goctyna k oosekram HOb ot 01.08.2018
Ne 101/HDB/4712)

7. CornamieHre 0 COTPYAHHYECTBE MO OKa3aHHUIO OMOIMOTEYHO-WH(GOPMAIMOHHBIX U
COLMOKYJIBTYPHBIX YCIYT IIOJIb30BATENsIM YHHBEPCHTETA W3 YWCIIa HHBAJIHIOB MO 3PEHUIO,
Ca0OBUASIINX, UHBATHIOB IPYTMX KaTerOpUi C OTpaHMYEHHBIM JOCTYIIOM K WH(pOpMAaIuy,
JUL, UMEIUMX TpyaHocTH ¢ ureHueM MiockoneyatHoro Tekcta TOI'BYK «TamOoBckas
obnacTHas YHHUBepcaibHas Hay4yHas oubaroTeka uM. A.C. [Tymkunaa»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2. UudopMannoHHbIE CIPABOYHBbIE CUCTEMbI

1. CopaBouynas mpaBoBas cucrema Koncynprantllioc (7oroBop mocTaBKU U
conpoBoxaeHUs 3k3eMIusipoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/9C)

2. DnexTpoHHBIM nepuoandeckuii cnpaBoyHuK «Cucrema I'APAHT» (moroBop Ha
YCIAYTH 10 compoBoxaeHuio oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemenHbIe npodeccuoHaIbHbIE 0a3bl TaHHBIX

1. ba3a naHHBIX HOPMAaTHBHO-IIPABOBBIX aKTOB WH(GOPMAIMOHHO-00Pa30BaTEIbHOM
nporpammsl «Pocmeton» (orosop ot 15.08.2023 Ne 542/2023)

2. baza nanneix Hayunoii anextponnoii 6ubmnoreku eLIBRARY.RU — poccuiickuii
UH(POPMALMOHHO-aHAIUTHYECKUH MOPTaJl B 00JIACTH HAyKH, TEXHOJIOTHH, METUIIUHBI 1
obpasoBanwus - https://elibrary.ru/

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

4. OtkpsiThie NaHHbIe DeiepanbHON CITy:KObI TOCY1apCTBEHHONW CTaTUCTHKU -
https://rosstat.gov.ru/opendata

7.4.4. J/InieH3M0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe IPOrPAMMHOE

oﬁecneqemle, B TOM YMCJI€ 0T€CICCTBCHHOI'O IPOU3BO/ICTBA
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7.4.5. Pecypcbl uHpOpPManIMOHHO-TeJIE

Ne Haumenosanue PazpaboTunx HoctynHocts Ccrinka Ha Enunstit PexBuzuTel
o (JUIIeH3MOHHOE, | peecTp POCCHICKHUX TTOITBEPIKTAIOIIETO
(mpaBoobnamate cBOOOTHO nporpamm st OBM JIOKyMeHTa (TIpH
JIB) pacupoctpansiem | u BJI (mpu Hammaumn) HAJIAIHN)
oe)
1 Microsoft Windows, Microsoft JlueH3noHHOE - Jlunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHS: OECCPOYHO
2 AHTHBHPYCHOE AO JIuniensmonnoe | https://reestr.digital.g | Cy6nuueH3noHHbIH
TPOTPaMMHOE «JTaboparopust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHue Kacmepckoro sphrase_id=415165 «Codrexc» oT
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/,
Security amnst 6uzHeca CPOK JICHCTBHS: C
22.11.2023 no
22.11.2024
3 MoitOduc 000 «Hogsie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CraHJapTHBIH - o0nauHble ov.ru/reestr/301631/? «PyOukon»
OducHsIil makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOoTHI C (Poccust) 03641000008190000
JOKYMEHTaMHU 12
U TIOYUTOH CPOK JEHCTBUSL:
(myoffice.ru) OeccpouHo
4 OducHsrit maket AO «P7» Jluuensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexe»
(meckTormHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JEHCTBHUSL:
OeccpoyHO
5 OnepanroHHas 00O "Bazaner | JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJbT cB00OIHOE ov.ru/reestr/303262/? «Codrekcy
O6pazoBanue» pOrpaMMHOE sphrase_id=4435015 o1 24.10.2023 Ne
obecnieuenue" 03641000008230000
07
CPOK JeiCTBUSA:
OGeccpodHo
6 IMporpammHuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3nOHHBIN
cucTeEMaA JUIs «AHTHIIIATHAT ov.ru/reestr/303350/? noroeop ¢ AO
0oOHapyXeHUs (Poccus) sphrase_id=2698186 «AHTHIUIATHAT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHUN B CpOK JEHCTBUSA: C
y4eOHBIX U HAYIHBIX 23.05.2024 o
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOT pacrpocTpaHsem
nokymeHtoB PDF, oe
Djvu
8 Foxit Reader Foxit Cob6oHO - -
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- MPOCMOTD Corporation pacrnpocTpaHsieM
nokymeHToB PDF, oe
Djvu

KOMMyHl/IKaHl/IOHHOﬁ CETH «I/IHTepHeT»
- CDTOwiki: 6a3a 3Hanuii o uudpoBoit Tpancopmarmu https://cdto.wiki/
- Pexwum nocryna:.garant.ru - cipaBouHo-npaBoBas cucteMa «['’APAHT»
- Pexum nocryma: www.consultant.ru - cmpaBouyHO-TIpaBoBast cucreMa «KOHCymbTaHT

[Tmroc»
7.4.6. Ilu¢dpoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJILHOM
npouecce
3. LMS-mnardopma Moodle
4, BupryanpHas nocka Mupo: miro.com
5. Buptyansnas nocka SBoardhttps://sboard.online
6. Buptyansnas nocka Padlet: https://ru.padlet.com
7. Ob6naunsie cepBucsl: Anaexc./luck, O6mako Mail.ru
8. Cepsucsl onpocos: Suaekc ®opmsl, MyQuiz
9. Cepsucel BueocBs3u: Suaekc reaemoct, Webinar.ru

8. CepBuc coBMecTHOM paboThl HaJ MpoeKTamMu [Tt HeOonbIuX rpymm Trello
http://www.trello.com

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsIEMbIe IIPH U3YYEHHUHU JUCHUILIHHbBI

Ne | [udpossie TEXHOTOTHA Bunpsl yaeOHOW paboTHI, dopmupyemblie NaK
BBITIOJTHSIEMbBIE C IPUMEHEHUEM KOMIETCHIINH
111 (POBON TEXHOJIOTUU
1. | O6maunsle Texuoornu | Jlekmuun YK-1 N1 yk1
CamocrosiTenpHas pabora N1 3vyk1
2. | bonbmne nanHbie Jlexuuu VK-1 N1 yka
CamocrosiTenpHas pabora N1 3vyk1

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne U CIUTIIUHbI

VYuebnass  ayautopus | 1. XKamro3u ropuzonTtanbHbie Ha Tpu okHa | 1. Microsoft  Windows 7

JUISt pOBeJCHUS | (MHB. Ne 2101065486) | (muuen3uss ot 31.12.2013 Ne
3aHATHI JNekuuoHHoro | 2.  HMutepaktuBHas gocka (uHB. No | 49413124, OeccpouHo).
tuma (1. MuuypuHck, | 2101040205) 2. Microsoft Office 2010
yiL. 3. CucremHblii KoMIUleKT: mpoueccop | (muuen3uss ot 04.06.2015 Ne
NuTtepHanmonanpHas Intel Original LGA 1150, Bentumisarop | 65291658, 6eccpoyHo).

nom Ne 101 - 2/32 Deepcool THETA 21, marepunckas miata

ASUS H81M-K<S-1150 iH, mamsaTs
DDR3 4 Gd, xectkuii guck 500 Gb,
kopriyc MAXcase H4403, 610k nutanus
Aerocool 350W ( unB. Ne 21013400740)
4. Tlpoektop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D

5. Ha6opst JIEMOHCTPAIIHOHHOTO
o0opynoBaHusT W  y4eOHO-HATIISATHBIX
TOCOOH.

VYuebnas  aymuropus | 1. Cymmmeneni mkadp CM 50/250-500- | 1. Microsoft Windows 7
IRIE: nposeaenus | LIC (uHB.Ne 41013401713) | (munen3us ot 31.12.2013 Ne
3aHATUN CEMHUHAPCKOTO | 2. Becol aneKTpoHHbIC | 49413124, OecCpovHO).
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TUMA, TPYIMIOBBIX U
WHBUTYaIbHBIX
KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJs U
MIPOMEKYTOUYHOM
arrectanuu  (YueOHas
nabopaTopus
MUKpPOOHOJIOTUHN)

(r. Mu4ypHHCK, y4x03
«Pomay, 9/29)

(meB.N22101040151)

3. Kamepa KbVY-1 CIIY wmox 9001
OaktepunMaHas yibTpaduoseToBas yis
XpaHEHUsI CTEPUIBHBIX HHCTPYMEHTOB

(uHB. Ne 21013600786)
4. Konb6onarpesarenr 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 (nHB.Ne 41013602313)
8. Mukpockon MmemunuHckuii buomen 2
(uaB.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 (uHB.Ne
41013401708)

10. Ipubop mns mamepenus (HI 2215-2
Mukpornponeccopusiii pH/ C - merp ¢

ABTOMAaTUYECKON KaJIMOpOBKOM U
ABTOTEPMOKOMITEHCAITUEH) (uHB.No
41013401712)

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

12. Cucremnsiii koMmiiekt: IIponeccop
Intel Original LGA 1155, Bentunsrop,
MaTepUHCKasl IUlaTa, NaMsTh, >KECTKUH
IIMCK, BUICOKAPTa, MOHUTOP, YCTPOWCTBO
JUIs  YTEHWsl KapT NaMsiITH, TPHUBOJ,
KOpITyC, KJaBHaTypa, MbIIb (WHB.Ne
41013401698)

13.  Cron nabopaTOpHbBI XUMHYECKUN

(1200x600x750) CTOJICIIIH.
iacTuk/kapkac ain. mnpoduns (MHB.Ne
41013602351, 41013602350,
41013602336, 41013602335,
41013602334, 41013602333,
41013602332, 41013602331,
4103602330, 41013602329,
41013602328, 41013602327,
41013602326, 41013602325,

2. Microsoft Office 2010
(muuensus ot 04.06.2015 Ne
65291658, 6eccpoyHo).
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41013602324, 41013602323,
41013602322)
14. Hleifikep-unkybatop ES- 20/60 c
wiargpopmoir  P-16/250, BioSan, ¢
nepxareneM s 16 mryk 250 M
konb/crak.  BS-010135-CK  (wmB.Ne
21013400713)
15. Pedpakromerp HNPD-454B2M c
MOACBETKOM W JIOIL.INKaIoW. (WMHB.Ne
41013401711)
16. YaeTpoTepmocTar (nHB.Neo
1101040311)

17. kad mis xpaHeHUs: J1aOOPaTOPHOM
nocyzasl (800x450x1950) monku muacTuk/
Kapkac an. npoduiab ¢ 3aMKOM (KMHB. No
41013602357)

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

1. Hocka kmaccHas (uHB. Ne 2101063508)
2. XKamo3u (uaB. Ne 2101062717)
3. Kamo3u (uaB. Ne 2101062716)
4. Kommnerotep Celeron E3500, mat. ruiara
ASUS, omnep.namsares 2048Mb, moHuUTOp

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

6. Monob6mok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/We
b/ xnaBuatypa, Mblmb  (MHB. N
21013400521, 21013400520)
7. Komnstorep Dual Core E 6500 (uuB.Ne
1101047186)

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

KomnbroTepHass TeXHHMKa IMOJKIIOYEHA K
cetru  «MuTepHer» u  oOecrneueHa
nocrynoM B OMOC yHuBepcurera.

1. Microsoft Windows XP,7

(manen3us ot 31.12.2013 Ne
49413124, 0eccpovHO).
2. Microsoft Office 2003,
2010 (JnueH3us oT
04.06.2015 Ne 65291658,
0GeccpovHo).

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

4. nanoCAD (Bepcus 5.1
JIOKajbHasA, oOpa3oBaTeIbHAs
JULEH3Us, CEPUMHBIA HOMEp

NC50B-270716 JIALIEH3US
neiictBuTenpHa  OECCpOUHO,
OecrutatHasi).

5. IIporpaMMHBIN KOMILIEKC
«ACT-Tect Plus»
(TUIIEH3UOHHBIN JTOTOBOP OT
18.10.2016  Ne  JI-21/16).
6. T'IC Maplnfo Professional
15.0 mms  Windows s
y4eOHBIX 3aBEJICHUI
(IMIIEH3UOHHBIA JIOTOBOP OT
18.12.2015 Ne123/2015-y)

Pabouas mporpamma aucuuIuinHbl «OCHOBBI MOJIEKYJISIPHOM OHOJOrMH» COCTaBJE€HA B
coorBercTBUM ¢ TpebdoBanusmu DPI'OC BO mo wHampaBmenuto moxaroroBkn 19.03.01

buorexnonorus

(YpoBeHb

OakanaBpuaTa), YTBEP)KICHHOTO

oOpa3oBanus u Hayku PO Ne 736 ot 10.08.2021.

JlomeHnT,
KaHJI.C.-X. HayK,
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Peuensenr:

JOTIEHT Kadeapsl JaHAmaQTHON apXUTEKTYPHI,

3EMJICYCTPOMCTBA U KaJaCTPOB,

KaHAUAAT C-X HayK ['youn A.C.

[Iporpamma paccMoTpeHa Ha 3acedaHud Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMHA U
CEJIEKIIMM CEMEHOBOJCTBA CENIbCKOXO3SHCTBEHHBIX KYIbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

[IporpaMmma  paccMoTpeHa  Ha  3aceaHUM  Y4eOHO-METOAMYECKOH  KOMHUCCHH
[TnonooBomHoro uHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampemnst 2022 1.)

[Iporpamma yTBep)KIeHa pelmIeHHEM Y4eOHO-METOJNYECKOr0 COBETa YHHBEpPCHTETA
npoTokoa Ne§ ot «21» anpens 2022 r.

IIpoecpamma nepepabomana u donoanena é coomgeemcemeuu ¢ mpeboganusmu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu KadeIpbl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJICKIIMM CEMEHOBOJCTBA CENIbCKOXO3SHUCTBEHHBIX KYIbTYp (mpoTokon Ne 9 ot «10» ampens
2023 r.)

[IporpaMmMa  paccMoTpeHa Ha  3acelaHUUd  y4eOHO-METOAUYECKOH  KOMHCCHH
[TnonooBomuoro uncturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot
«17» ampenst 2023 1.)

[IporpaMmMa yTBepk/Ie€Ha pelieHHEeM Y4eOHO-METOJAMYECKOTO COBETa YHHUBEPCHUTETA
poTokoia Ne ot «20» anpens 2023

IIpoecpamma nepepabomana u dononnena ¢ coomeemcmeuu ¢ mpebosanuamu ©IOC BO

[IporpamMma paccmMoTpeHa Ha 3acelaHuu Kadeapbl CaJ0BOACTBA, OWOTEXHOJOTUU U
CEJIEKLIUHU CEITbCKOXO03sIMCTBEHHBIX KYNbTYp (mpoTokos Ne 11 ot 3 mas 2024 ).

[Iporpamma paccmoTpeHa Ha 3acelaHuM Y4eOHO-METOIUYECKON KOMHUCCHU WHCTUTYTA
(byHIaMeHTaIbHBIX M NPHUKIAJHBIX arpoOuorexHonoruii uM. M.B. Muuypuna MudypuHckoro
I'AY (nmpotokon Ne 10 ot 20 mas 2024 ).

IIporpamma yTBepxk/ieHa Ha 3aCelaHUU Y4eOHO-METOIMUYECKOr0 COBETa YHHBEpPCHTETa
(mporokon Ne 10 ot 23 mas 2024 ).
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OpurvHan IOKyMEHTa XpaHUTCS Ha Kadeape caJoBOJICTBA, OMOTEXHOJOTUA U
CEJIEKLIUU CEIbCKOXO3SCTBEHHBIX KYJIbTYP
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