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1. Hean ocBoeHNs TUCHUILINHBI (MOIYJIs1)
lenssMu  OCBOCHHS  AUCIUILIUHBI (monmynst)  «OCHOBBI ~ OMOXUMHHY  SIBJISICTCS:
dbopMupoBaHHE y OOYYAIOIIUXCS TEOPETUUYECKUX MPEICTABICHHA 00 YpPOBHSIX XHUMHYECKON
OpraHu3alin U CBOMCTBA KUBBIX CUCTEM, 6I/IOXI/IMI/I‘leCKI/IX, XUMHUYCCKUX U (bI/ISI/IKO'XI/IMI/ILIeCKI/IX
Hpoueccax, HpOTeKaIOH_II/IX B KHBBIX CHCTEMAax, OCHOBaxX O5H3HUMOJIOIUH, JCKAINIUX B OCHOBC

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

- copMHpOBaTh TPEACTABICHUS O XHMHYECKOM COCTaBE, CTPOCHUU M OHOJIOTHYECKHX
GYHKIHSIX 1 OOMEHE OCHOBHBIX KJIaCCOB OMOMOJIEKYI (Oenku, GepMEHThI, BATAMHUHBI, TOPMOHBI,
HYKJICHHOBBIE KUCIIOTBI, YTIICBOIbI, JINTTU/IbI);

- Hay4YuTh OOYYAIOIIUXCS aHAIM3MPOBATH B3aMMOCBSI3b U PETYJSAIMI0 OOMEHHBIX IMPOIECCOB;
OMOCHHTE3 BEIIECTB B KIJETKaX; TPAaHCIOPT CyOCTpaTOB M MPOAYKTOB, OOpasymlomuxcs B
METa0O0IMUECKUX MPOoIleccax;

- copMHpOBaTh YMEHHE CAaMOCTOATENBHO OCYIIECTBISATH COOp, 00pabOTKy, MHTEPIIPETAILUIO
Ouosiornyeckoil MHGOPMAIMK JUIs PEIICHUs HAYYHBIX M MPAKTHYECKHX 3a7a4 B 00JacTu Js
pelIeHus] HayYHBIX M MPAKTUYECKHUX 3a/1a4 B 00JIACTH MOJIEKYJISIPHOW OMOJIOTHH, HEOOXOAUMBIX
it 3G PEeKTUBHOM U 1eNeHanpaBIeHHON MPO(EeCCHOHATBHON eI TeTbHOCTH.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuruimHa «OCHOBBI OMOXUMUMY SIBIISETCS 00s13aTEIbHON IUCIUILIMHOMN, BXOJUT B
cocrtaB bioka 1 «/{ucuuninunsl (Moaynu)» 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 B3aUMOCBS3aHAa C TaKUMU JUCLHMIUIMHAMHM Kak: «OOmas u
HEOpraHuueckass Xumus», «OpraHuyeckas XUMus», «XUMHUA OUOJOTHYECKH aKTHUBHBIX
BELIECTB» U HEOOXOAMMA JUIsl YCIEUIHOIO MPOXOXKJIEHUS y4eOHOW MPAKTUKHU IO IOIY4YEHHUIO
HNEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHMH M HABBIKOB, B TOM 4YHCJIE NEPBUYHBIX YMEHUH U
HABBIKOB HAYYHO-HMCCIIEA0BATEIbCKOM J1eATENbHOCTH, TOCYAAPCTBEHHOTO SK3aMEHa.

3. [Inanupyemble pe3yabTaThl 00y4eHHS MO JUCHMILINHE, COOTHECEHHBbIE ¢

IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00Pa30BaTeILHOI NPOrpaMMbl
IIponiecc  M3ydyeHuss OUCHMIUIMHBI  (MOAYJs) HampaBleHO Ha  (OpPMHpPOBAaHUE

KOMITETECHIINMN:

VK-1. CnocobeH ocCymecTBIsATh IOUCK, KPUTHUECKUI aHanmu3 M CHUHTE3 HHGOpMaIMH,

NPUMEHSTH CUCTEMHBIN TIOJIXO/T JJISl PEIICHUS IIOCTABIICHHBIX 3a1a4

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

IPOIIECChl, OCHOBBIBAsACh HAa 3aKOHAX W 3aKOHOMEPHOCTAX MAaTeMaTHYECKUX, (QH3MUECKUX,

XUMHUYECKHX M OMOJIOrMYECKUX HAyK M UX B3aMMOCBS35X

OIIK-7. CnocoGeH MpoBOJIUTH SKCIEPUMEHTAIbHBIC UCCIEAOBAHUS U UCTIBITAHUS 110 33IaHHOU

METOAMKe,  HaOmIoleHuss W HU3MepeHus,  oOpabaTelBaTh M HUHTEPIPETHPOBATH

OKCTIEpUMEHTAIBHBIC TaHHbIE, TIPUMEHSISI MaTeMaTHdeckue, Gpusmueckue, GU3NKO-XUMHUYECKHE,

XUMHUYECKHEe, OMOJIOTHYEeCKHEe, MUKPOOMOJIOTHUECKHUE METOIbI

Kon u Kpurepuu onieHuBaHUs pe3ynbTaTOB O0YUeHUs
HauMEHOBaHHUE Kon u HU3KUIH
YHMBEPCATbHON | HayMeHOBaHUE | (IOMOPOTOBBIH,
KOMIICTCHIIMH HHIUKATOpa KOMIIETEHIINS o o
MOPOTOBBIN 0a30BbIi .
JIOCTHKEHHS HE MPOABUHYTHIN
YHUBEPCAIBHBIX | COPMHUpOBaHA)
KOMIIETEHIUH
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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

N-1yxs — He anammsupyer | Cnabo B nocrarounoii | Ha Beicokom
AHanuzupyer MOCTABJICHHYIO | aHAIH3UPYET CTENeHU YpOBHE
MOCTAaBIICHHYIO | 3a/1ady, MMOCTABIICHHYIO | aHAIH3UPYET aHATM3UPYET
3amady, BBIJICTISIS €€ 3aady, MMOCTABJICHHYIO | ITOCTABIEHHYIO
BBIJIETIAS €€ 0a3oBLbIe BBIJIETISAS €€ 3ajauy, 3anauy,
6a3oBbIC COCTaBIIFIOIIME, | 0a30BEBIE BBIJIETISAS €€ BBIJICTISS €€
COCTABIISIIOIINE, | OCYIIECTBISET cocTaBisromy | 0a30BbIC 0azoBbIe
OCYIIECTBIISIET JEKOMITIO3UIIMIO | €, COCTaBIISIIONINE, | COCTABIISIOIIN
JMEKOMITO3HUIIMIO | 3aJa4u OCYIIECTBISICT | OCYIIECTBISCT e,
3a7a49u JIEKOMMO3HIN | JEKOMIO3HINIO | OCYIIECTBIISET
10 3aJ1a4n 3a1a4u JICKOMITO3HIIN
10 3312491
NA-2yx1 — He moxer Henocrarouno | [Joctatouno Ycnenino
Haxonut n HAaXOJUTh U HaXOIUT U XOPOIIIO HaXOJUT U
KPUTHYECKH KPUTHYECKH KPUTHYECKH HaXOIUT U KPUTHYECKH
aHAIM3UPYET AHAJIM3UPOBATh | AHAIU3HUPYET KPUTHYECKU aHAIM3UPYET
nH(pOPMAITHIO, rH(pOpMAaITHIO, MH(POPMAITUIO, | aHATH3UPYET nH(pOpMAIHIo,
HEOOXOUMYO HE00XOIUMYIO HeoOXoauMyto | WH(GOpPMAITHIO, HE00XO0IUMYO
JJIS pCIHCHI/ISI JJIA pe]_[IeHI/ISI JUISL peHICHI/ISI HCO6XOILI/IMYIO JJIA pCHIeHI/I}I
IIOCTaBJICHHOU IIOCTaBJIECHHOU MOCTaBJICHHOW | IJIs pelIeHus IIOCTaBJICHHOU
3a7a49u 3a7a4n 3a71a4u ITOCTaBIICHHOM 3a7a4u
3a1aun
NI-3yk1 — He moxet Cnabo Xopoiio Ot1auyno
PaccmarpuBaer | paccmarpuBaTh | paccMaTpWUBae | pacCMaTpWUBaeT | paccMaTpuBae
BO3MOKHBIE BO3MOXKHEIC T BO3MOXKHEIC | BO3MOJKHBIE T BO3MOXKHBIC
BapI/IaHTI)I BapI/IaHTI)I BapI/IaHTI)I BapI/IaHTI)I BapI/IaHTbI
pCIlICHI/ISI pe]_HCHI/ISl pCHICHI/ISI pCHICHI/ISI pCHICHI/ISI
3a7a4H, 3a7a4H, 3a7a4H, 3a7a4H, 3a7a4H,

OIICHUBAs UX
JOCTOUHCTBA U

OIICHMUBAs UX
JIOCTOUHCTBA U

OLICHMBAsA X
JOCTOMHCTBA U

OLICHMBAs X
JOCTOMHCTBA U

OlICHHUBAs UX
JOCTOUHCTBA U

HEIOCTAaTKH HEJIOCTAaTKU HEIOCTAaTKH HEIOCTAaTKH HEJIOCTaTKH
U-4yx1 — He moxer Heysepenno JocraTtouno OTinyHO
AprymeHtupoBa | GOpMHPOBATH bopmupyeT YEeTKO tdhopmupyer
HO (opMHpYeT | COOCTBEHHEIE coOCTBEeHHBIE | (opMHUpYyeT COOCTBEHHbIE
COOCTBEHHBIE CYXIEHHS U CYXIEHUS U COOCTBEHHBIE CYXIEHHS U
CYXJIEHUSI 1 OLICHKH, OIICHKH, CYXJICHUS U OLICHKH,
OIICHKH, oTianyaetr GaKkThl | OTINYAET OIICHKH, OTIHYacT
otnu4aeT GakTel | OT MHEHUH U (hakTh OT otnu4aet GakThl | (HakTeI OT
OT MHEHHU U WHTEpOpETalUid | MHEHUN U OT MHEHHU U MHEHUU U
WHTEPIIPETANi | B pacCy>KACHUSAX | MHTEPIPETAly | MHTEpIpETanuid | UHTEepIpeTanu
B PAaCCYXIEHHAX | IPyTrux B B PAacCyXJIEHUSX | i B
JIpyTUX YYaCTHUKOB paccyKAeHUsIX | APYTHX paccyXIeHusIx
YYaCTHUKOB NeSITENBHOCTH, | APYTHX YYaCTHUKOB JPYyTUX
JESITeIbHOCTH, | PUHUMAET YYaCTHUKOB JESATEeTbHOCTH, | YYaCTHHKOB
NPUHUMAET 000CHOBAaHHOE | AESTEIbHOCTH, | IPUHUMAET JesITENbHOCTH,
00OCHOBAaHHOE | pelleHHE NPUHUMAET 000CHOBaHHOE NPUHUMAET
peleHue [IOCTaBJIEHHON 000CHOBAHHOE | pelleHHe 000CHOBaHHOE
MOCTaBJIEHHOH 3aJauu peleHue MOCTAaBJICHHON | pelieHue
3a1a4n MOCTaBJICHHOHN | 3a1aun MOCTaBJICHHOM
3ajauu 3aJa4u
N-5yk1 — He moxer Heysepenno JloctaTouno OT1inyHo
Omnpenensier u OTIPENeIIsATh U OnpexpensieT 1 | YETKO oTpeieNsieT U
OLIEHUBAET OLICGHUBAThH OLICHUBAET omnpenenseT u OLIEHHBAET
MOCIIEACTBUA MOCTIC/ICTBHS MOCJEJCTBUSL | OLCHUBAET MIOCJIE/ICTBUS
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BO3MOHBIX
pelieHuit
3aa4u

BO3MOKHBIX
peleHuit
3aauu

BO3MO>KHBIX
peleHunit
3a1auu

MOCJIEICTBUA
BO3MOJKHBIX
pereHuit
3aa4u

BO3MOXHBIX
pelieHuit
3a/1auu

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

N-lonk.a — He 3naer ITnoxo 3Haer Xoporto 3HaeT OTanaHO
JleMOHCTpHPYET | OCHOBHBIC OCHOBHBIE OCHOBHBIE 3HAET
3HAHHE 3aKOHBI U 3aKOHBI U 3aKOHBI U OCHOBHBIC
OCHOBHBIX 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 3aKOHBI U
3aKOHOB 1 u ™ u 3aKOHOMEPHOC
3aKOHOMEPHOCT | MaTEMaTHYECKd | MaTEMaTHUYeCK | MAaTEMaTUYCeCKH | TH
el X, pusnueckux, | wx, X, (QU3MYECKUX, | MaTEeMaTHYECK
MAaTEMATUYECKA | XMMHYECKUX H (bU3NYECKHUX, XAMHYECKUAX U Hx,
X, QU3HYECKHUX, | OMONIOTHMYCCKNX | XUMHUYECKUX H | OMOJIOTHICCKUX | (PU3HUECKHX,
XAMHYECKHUX U HayK 1 UX OHMOJIOTHYECKU | HAYK U UX XUMHYECKUX U
OHMOJIOTUYECKUX | B3aMMOCBSI3CH B | X HAYK M UX B3aUMOCBSI3E€H B | OHOJIOTHYECKH
HAYK U HX OMOTEXHOJIOTUY | B3aMMOCBSI3¢H | OMOTEXHOJIOTUY | X HAyK U UX
B3aMMOCBSI3EH B | €CKOM B €CKOM B3aHUMOCBSI3EH
6I/IOTCXHOHOI‘I/I‘I HpOI/I3BOI[CTBC 6I/IOTGXHOHOFI/I HpOI/I3BOILCTBC B
€CKOM YEeCKOM OMOTEXHOIIOTH
MIPOU3BO/ICTBE MPOU3BOJICTBE YECKOM
MIPOU3BOJICTBE
NI-20mk.1 — He BhBIIBISIET He Bcerna JlocTaTouHo Bceerna
BrisiBisieT CYIIHOCTb U BBISIBIIET 4acTo BBISIBIISIET
Cy]_[IHOCTI) u OCO6CHHOCTI/I CyHlHOCTI) u BBISIBJISCT CyHlHOCT]) nu
0CcOOEHHOCTH OMOJIOTUYECKUX | OCOOCHHOCTH | CYIIHOCTH H 0Cc0OEHHOCTH
OMOJIOTHYECKUX | OOBEKTOB U OHOJIOTUYECKU | OCOOCHHOCTHU OHOJIOTHYECKH
00BEKTOB H MIPOIIECCOB, X OOBEKTOB M | OMOJIOTHYECKHX | X OOBEKTOB U
MPOIIECCOB, OCHOBBIBASICh Ha | MPOIIECCOB, 00BEKTOB H MIPOIIECCOB,
OCHOBBIBASsCh Ha | 3aKOHAX U OCHOBBIBASICh | TPOIIECCOB, OCHOBBIBASICH
3aKOHAX U 3aKOHOMEPHOCT | Ha 3aKOHAaX U OCHOBBIBAsCh Ha | Ha 3aKOHAX U
3aKOHOMEPHOCT | X 3aKOHOMEPHOC | 3aKOHAax W 3aKOHOMEPHOC
AX MaTeMaTU4YCCKU TAX 3aKOHOMepHOCT TAX
MaTeMaTHYeCKH | X, QU3MYecKuX, | MaTeMaTH4yeck | sx MaTeMaTH4YECK
X, QU3UUECKUX, | XUMHUUYECKUX U UX, MAaT€MATUYECKU | UX,
XUMHYECKHUX U OMoJIOrHUeCKuX | (PU3HUECKUX, X, puznueckux, | QU3MUECKUX,
OMOJIOTHYECKUX | HAyK U UX XUMHYECKHUX U | XMMHYECKUX H XUMHUYECKHUX U
HAYK U UX B3aUMOCBSI3AX OMOJIOTHYECKH | OMOJOrHYECKUX | OMOJIOrHYECKH
B3aUMOCBSA3AX X HayK " Uux HayK n ux X HayK n ux
B3aMMOCBSI3SIX | B3aMMOCBS3IX B3aMMOCBSI3IX

Kareropus obmenpogeccnonanbHeIX KomnereHIui - He

CJICJOBAHUs, KYJIbTYypa 3KCIICPUMCHTA

OIIK-7. N-lonk7— He Bnaneer He Bcerma JloctaTouno Bcerna
CnocobeH Brnaneer METOIUKOM BIIaJICET YacTo BJAACCT | BIAJEET U
MTPOBOJIUTH METOIUKOMN AKCIIEPUMEHTAI | METOJIUKOMN METOIUKOM MIPUMEHSIET
AKCIIEPUMEHTATh | SKCIIEPUMEHTAN | BHBIX DKCIIEPUMEHTA | IKCIEPUMEHTAI | METOIUKY
HbIE BHBIX HMCCIEJOBAHUN B | JIbHBIX BHBIX JKCTIEPUMEHTA
HCCJICIOBAHUS U | MCCIACIOBAHUN M | UCIBITAaHHM, HUCCIICIOBAHUN | UCCICIOBAHUN U | JIbHBIX
HCIIBITAHUS 110 HUCTIBITAaHUM, HaOIroeHUH 1 W UCTIBITAHUM, | UCIIBITAHHM, HCCIEI0BaHUIN
3aJaHHONI HAOJIIOAEHU U U3MEPECHUIMA HAOJIIOACHUN U | HAOIIOAEHUI U 1 MCIIBITAHUI,
METOJINKE, U3MEpEeHU M3MEpEeHU M3MEpEeHUI HAOIIONEHUN U
HaOIIONeHUS U U3MepeHui
HU3MEpEeHHs, NI-20nk7— He ymeer He Xoporto ymeer | OTiaumdHO
o0OpabateiBaTh U | YMmeer 00pabaTeIBaTh U | JOCTATOYHO 0o0pabaTeIBaTh U | yMeeT
HMHTEPIPETUPOBA | 00pabaThiBaTh M | HHTEPIPETUPOB | yMeeT HWHTEPIPETUPOB | 00pabaThiBaTh
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Th HHTEPIPETUPOB | aTh 0o0OpabatbiBaTh | aTh u
SKCIIEpPUMEHTAb | aTh 9KCIIEpUMEHTAN | U OKCTIEPUMEHTANl | HHTEPIPETHPO
HBIC TaHHBIC, 9KCMICPUMEHTANl | bHBIC JaHHBIC, HHTEPIPETUPO | bHBIC JAHHBIC, BaTh
MIPUMEHSISI bHBIC TAHHBIE, MIPUMEHSISI BaTh TPUMEHSISI JKCIEpUMEHTA
MaTeMaTHYeCKHe, | TPUMEHSS MaTeMaTHYECKH | SKCIIEPUMEHTa | MAaTEeMAaTHYECKH | JIbHBIE
¢duznveckue, MaTeMaTH4YecKH | €, JIbHBIC e, JIAaHHEBIC,
¢duzuKo- e, OnodusnuecKre | ITaHHbIC, Oouoduznueckre | MpUMEHsI
XHUMHYECKHE, ouodusnueckue | , XUMHUYECKHE, TPUMEHSISI , XUMHYECKHE, MaTeMaTHYeCcK
XUMUYECKHUE, , XUMIYECKHE, OHMOJIOTUYECKUE, | MATEMATUYECK | OMOJIOTHYECKUE, | He,
Ouonoruyeckue, | OMOJIOTHYECKHE, | MUKPOOUOJIOTHUY | HeE, MUKpoOuoJiorud | ouoduznuecku
MHUKPOOHONIOTHYE | MUKPOOHOJIOTUY | €CKUE METOIBI OMOQHU3MUECKH | eCKHE METObI e,
CKHE METOBI €CKUE METOJIBI e, XUMUYECKHE,
XHUMHUYECKHE, OHMOJIOTUYECKH
OHMOJIOTHYECKU e,
e, MHKPOOHOIIOTH
MHKPOOHOJIOT YEeCKHe
UYecKre METO/IbI
METOIbI
N-30mk-7 - He npumensier He Bcernma JlocTaTouno Bcerna
[MpumensieT B B MPUMEHSIET B | MPUMEHSCT B MPUMEHSIET B
npogeccuoHanp | nmpodeccuonanb | npodeccuonan | npodeccuonanb | npodeccuoHan
HO HOUI BHOU HOI bHOH
JIeSITeTIBHOCTH JeSITEITBHOCTH JESITETBbHOCTH | JCATCIbHOCTH JIeSITEITbHOCTH
Ouonornueckue | OuMojormyeckue | OMONOTHYECKH | OMONOTHYECKHE | OMOIOTHYECKH
T u e " e
MHUKPOOHOJIOTHY | MUKPOOHOIIOTHY | MEUKPOOHOIIOT | MHUKPOOHOIIOTHY | MHKPOOHOJIOTH
€CKHE METO/IBI €CKHE METO/IBI U4ecKre €CKHE METO/BI Yeckue
UCCIIETOBaHUS HCCIIeI0BaHHUS METO/IBI WCCIICIOBaHNUS METO/IBI
MUKPOOPTaHU3M | MUKPOOPTaHU3M | UCCIICIOBAHUS | MUKPOOPTAHH3M | MCCIEIOBAHUSI
OB (BHPYCOB, OB (BUPYCOB, MHUKpPOOpPTaHU3 | OB (BHPYCOB, MHKPOOPTaHU3
OakTepwii) Oaktepuii) MOB (BUpYCOB, | OakTepwuii) MOB (BHPYCOB,
OaxTepuit) OaxTepuii)

B pezynomame uzyuenusa oucyuniunst 00y4aouuiics 00IHCeH:

3HAMmMb:

- CTPYKTYPY U IPOCTPAHCTBEHHYIO OPraHU3alINI0 OETIKOB, HYKJIEMHOBBIX KUCIIOT,
YIJI€BOJIOB, JIUMIUOB, HU3KOMOJIEKYJISIPHBIX OMOPETYIATOPOB M AHTUOMOTHUKOB;
- (bepMeHTaTUBHBIN KaTalu3, MOHATHA O (pepMEeHTaX, aHTUTENaX, CTPYKTYPHBIX

Oenkax;

- YPOBHH OpraHU3aniviu U CBOMCTBA KUBBIX CUCTEM,
- XUMHYCCKYIO OpraHnu3aluio KJICTKH,
- oOMeH BCIICCTB U NPCBPALICHUEC DHCPI'UH B KIICTKE,

- OCHOBHBIE KJIACCHI OMOMOJIEKYJ (O€IKU, HYKJICHHOBBIE KUCIIOTBI, JIMITHIBI,
YIJIEBOBI) U MX OHOJIOTHYECKHEe (PYHKIIUU B KIIETKE;

- METOJBl OBJAJCHHS CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B MPO(ecCHOHATbHON AESITEeIbHOCTH, MPUMEHSThH
METOJIbI MATEMAaTHIECKOTO aHAJIN3a W MOJICIHPOBAHUS, TCOPETUICCKOTO U IKCIIEPHMEHTAITBHOTO
HCCIICIOBAHUA.

ymemup:

- CaMOCTOSITEIILHO OCYIIIECTBIIATh coop, 00paboTKy, WHTEPIIPETAIUIO
OMoJIoOTHYeCKON WHGOpPMAIMK I pPENICHWS HAyJIHBIX W TPAKTHYCCKHX 3aJad B 00JacTh
OMOXHMMHUMU;

- MpuoOpeTaTh HOBBIE 3HAHUS B OOJACTH OWOXMMHH, HWCIIOJIB3YS COBPEMEHHBIC
MH(GOPMAITMOHHBIE TEXHOJIOTHUH;



- [10JIb30BaThCs CIIOCOOHOCTBIO K peanusanuu u YIPABJICHUIO
OHMOTEXHOJOTHYSCKUMU mpoucccamMu,

enademn:

- TeopeTudeckor 6a3oii mpoheccnoHaIbHO-MIPOGUIMPOBAHHBIX METOIOB UCCIEAOBAHUS
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOMCTB OMOJIOTMYECKH aKTUBHBIX BCILICCTB,

- CMOCOOHOCTBIO UCIOJIL30BATh 3HAHUS O COBPEMEHHOUN (PU3NYECKON KapTHHE MUPAa,
IMPOCTPAHCTBCHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUU BCIICCTBA JJIsI IOHUMAaHUA
OKPY’KaIOILEr0 MUPA U SABJICHUMN [IPUPOJIBL;

- I'OTOBHOCTBIO K p€aln3ali CUCTEMbI MEHEIPKMCHTA Ka4€CTBa OMOTEXHOJIOTHYECKOM
IPOAYKIMH B COOTBETCTBUU C TPEOOBAHUSMH POCCHUICKUX M MEXKIIYHAPOAHBIX CTAHJAPTOB
Ka4dycCCTBa.

3.1 MaTpuua cooTHeceHHsI TeM/pa3ae/ioB Y4eOHOM JUCHUIIMHBI (MOXYJIs1)
u ¢QopMuUpyeMbIX B HHX YHHMBEPCAJIBbHBIX H 001EenpPodecCHOHATbHBIX

KOMIIeTeHI NI

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

Benenne B gucuuiimHy. Metonsl + + + 3
OMOXUMUU

CTpyKTypa 1 CBOICTBa OENKOB + + + 3
CTpyKTypa 1 CBOHWCTBA epPMEHTOB + + + 3
CTpykTypa © CBOHCTBa HYKJIEHHOBBIX + + + 3
KUCJIOT

Burtamunsl. Knaccudukanus u Gyaxmmm + + + 3
VYraesogsl. CTpoenune u QyHKINN + + + 3
Jlununel. Ctpoenue u QyHKINH + + + 3
I'opmonsl. Knaccudukanus n Gyaxmmm + + + 3
Hroro: 3

4. CTpyKTYypAa U cofepKaAHUE TUCIUILIHHBI (MOILYJIA)

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIISIeT 3 3a4eTHRIX equHuIbl, 108 akagemudeckux Jaca.

4.1 O0beM IMCUUIIMHBI M BU/IbI YUeOHOi padoThl

Bun zagarui O0BeM B akaleMHUUYECKHAX Yacax

ITo ounoii ¢popme [[To 3a0uHOi
oOyuenus (1 ¢dbopme oOyueHus
CEMecCTp) (2 xypc)

OO01mmas Tpy10eMKOCTh TUCITUTUTHHBI 108 108

KonrtaktHas paboTta 00ydaronmxcs ¢ mpernoiaBaTesieM. 32 16

AyJIUTOpHBIE 3aHATHS, B T.4. 32 16

JIEKITUHA 16 8

MPAKTHYECKHE 3aHSATH 16 8

CamocrosTenbHas paboTa, B T.4U. 76 88




nmpopaboTKa ydeOHOTO Marepuana MO JIUCIUILINHE 40 58
(KOHCTIEKTOB  JIGKIMH, y4eOHHKOB, MaTepUAIOB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHI 26 20
MOATOTOBKA K C/1aue MOJTYJISI 10 10
KonTtpouns - 4
Bun utoroBoro KOHTpoJIst 3a4eT
4.2 Jlekuun
Ne i/t TeMbl O0BeM B Komnerennuu
aKaJIeMUYECKUX
OYHO  [320YHO
YK-1; OIIK-1;
1 |BBeaenue B guciuiuinHy. MeToapl OMOXUMUU 2 1 OHK-’Y
. 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 H CBOWCTBA HYKJIEHHOBBIX KHCIOT 2 1 OIIK-7
YK-1; OIIK-1;
5 |Buramunsl. Knaccudukanus u GyHKIuU 2 1 OITK-7
YK-1; OIIK-1;
6 |YrmeBonsl. CtpoeHue U GpyHKIHH 2 1 OIK-7
YK-1; OIIK-1;
7 |Jlunugel. CTpoeHue u GyHKIUH 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
n/m aKaJeMHUYeCKHUX Yacax |KOMIIETEHIIUN
ouHas 3a04Hast
dbopma dbopma
o0yuyeHHst |00y4eHus
1 Pentenne 3amau 1mo Teme «BBedeHune B 5 1 VK-1; OIIK-1;
JUCIUILIMHY. MeTO Il OMOXUMUI OIIK-7
Pemenune 3amau mo teme «CTpykTypa U YK-1; OIK-1;
2 CBOICTBa OEIKOB 2 ! OIIK-7
3 Pemenne 3amay no teme «CTpykTypa 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 HYKJICMHOBBIX KHUCIIOT) OIIK-7
5 Pentenne 3agad mno TemMe «BUTaMHUHEL 2 1 VK-1; OIIK-1,;
Knaccudukanus u GyHKIMn» OIIK-7




6 Pemenne 3agad 1o TeMe  «YTJIEBOIHL 5 1 VK-1; OIIK-1;
Crpoenue u QyHKIHN OIIK-7
v Pemenue 3anau o treme «Jlununaer. Ctpoenue 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
Uroro: 16 8
4.5 CamocTosiTeIbHAsA padoTa 00y4yarierocs
O6beMm B
aKaJIeMUYECKUX
Paznen aucuumuimabl .
Neri/mm AT UIEN Bun camocrositensHO# paboThI Hapax
(Tema) OYHas  |3a04Hast
dbopma  |bopma
o0yuenust|00yueHus
BBenenue B quciuruingy. [IpopaboTka yueOHOTO MaTepuaia ) 8
MeTtozap! OMOXUMHUH 0 TUCIUIUIAHE.
1 BoinonHeHne KOHTPOJIBHOU PaboTHI. 5) 2
[ToaroroBka k ciaue MOAYJIS 2 2
[IpopaboTka yuebHOro MmaTepuaia 5) 8
5 CtpykTypa u cBOHCTBa 110 TUCIHILTHHE.
GEIIKOB BeinonHenue KOHTPOIbHON paboOThI. 3 5
[ToaroroBka k ciaue MOAYJIS 1 1
Crpykrypa u [IpopaboTka yuebHOro MaTepuaia 5 8
CBOIicTBa (pepMEeHTOB M0 JTUCHUTUIAHE.
3 p
BrinorHeHNE KOHTPOJIBLHON pabOTHI. 3 2
IloaroToBka K caade MOJIYJIISI 1 1
[IpopaboTka yuebHOro MaTepuaia 5) 8
4 CTpyKTypa 1 CBOWCTBA 1O AUCLIUIUINHE.
HYKJIEMHOBBIX KACIOT BrinonHeHne KOHTPOJIBHOU PaboTHI. 3 3)
IlonroroBka k caue MOAyJIst 1 1
[IpopaboTka yuebHOrO MaTepuaia 5 5
5 Burtamunsl. Knaccudukarus |10 AMCHHIUIAHE.
¥ QyHKLHK BrinonHeHue KOHTPOJIBLHON pabOTHI. 3 2
[ToaroroBka k cnaye MOIYJIst 1 1
[IpopaboTka yuebHOro MaTepuaia 5) 8
M0 JUCLUIUIAHE.
VYraeBoasl. CTpoeHue u .
6 ——- BrinonHeHne KOHTPOJIBHOU PabOTHI. 3 2
YHKIL ITonroToBka K caaue MOayJs
1 1
[IpopaboTka yuebHOro MaTepuaia 5) 8
7 Jlunuaer. CTpoeHue u 110 TUCIHUILIMHE.
dyHKIIH BoinonHeHne KOHTPOJIBLHOM PaboTHI. 3 1
IloaroroBka K caue MOayJIst 1 1




[TpopaboTka yueOHOTO MaTepuaia 5 5

Topmonsl. Knaccuguxanus u |10 AUCIAILTAHC.

8 dyHKIIH BrlinorHeHNE KOHTPOJIBLHON PabOTHI. 3 1
[ToaroroBka k ciaue MoayIst 2 2
Htoro 76 88

[TepeueHs MeTOAMYECKOTO 00ECIICUCHHUS JUTISI CAMOCTOSTEIbHON PA0OTHI IO TUCIIUTIIIMHE
(MomyIH0):

1. VYMKJI no muctumimHe «OCHOBBI OHMOXMMHH» I OOYYArOIIMXCS IO IMPOTrpaMMe
OakamaBpuaTa OYHOH, 3a0YHOM W JMCTAHIIMOHHOH (GOpMBI OOy4YEeHHUS MO  HAMPABICHUIO:
19.03.01- bwuorexnomnoruss Ilpoduns - buorexnomorus.  Mwuuypunck- Haykorpag PO,
Muuypunckuii 'AY, 2025.

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

BeimonHeHne  KOHTPOJBHOW  pabOTBI  CIOCOOCTBYET — YIIIyOJEHHOMY  YCBOCHHIO
ITOJIOKEHUH JUCHUIIIIMHBI, ITOKAa3bIBA€CT BO3MOXKHOCTHU 06yqalomer0051 K CaMOCTOATEIbHON
paboTte HaJl TUTEPATYPOA.

KontponbHast pabora mnpencraBiser coboit  ¢dopMy caMOCTOATENbHOW paboThI
00ydJaromerocs, TIO3BOJISIIONIYIO OBJIAQJAE€Th 3HAHUSIMH W HaBBIKAMU AHAJUTHYECKOH U
HCCHGHOB&TGHBCKOﬁ pa6OTBI B paMKax IIporpaMmabl I/IsyqaeMoﬁ yqe6H0171 JUCHUITIINHBI.

KOHTpOHBHaﬂ pa60Ta BBIITOJHACTCA B BUAC NHUCbMCHHBIX OTBECTOB Ha TCOPCTUYCCKHUEC U
MMPAKTUYCCKUC BOIIPOCHI, PCHICHUA IIPAKTHYCCKHUX 3aJda4 II0 BapUWaHTaM, BbIIIOJHCHUA
TBOPYECKHUX 3aJaHUN.

ITuceMeHHbBIE pa6OTBI JOJI2KHBI OBITE IMOArOTOBJICHBI CaMOCTOATCIIbHO, COICPIKATb
COBOKYITHOCTb apryMCHTHUPOBAHHBIX MOJOXKECHUH 1 BBIBOJIOB.

4.7 Coaep:xanue pa3aejaoB IUCHUILINHBI
4.7.1. BBeieHue B AuCUMILIMHY. MeTOAbI OMOXUMUM.
buoxumus, wim Ouojoruyeckas XHMHs, METOJOJOTHs, HCIONb3YIOIIas yMEHHUe
MOJIb30BAThC  CIIOCOOHOCTBIO U TOTOBHOCTBIO  MCIIOJIb30BAaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX AUCLHUIUIMH B TNMPO(ECCHOHATIBHON AEATeNbHOCTH, MPUMEHSATh METOJIbI
MaTeMaTUYecKoro aHajau3a M MOJEIMPOBAaHUS, TEOPETUYECKOr0 U SKCIEPUMEHTAIbHOIO
UCCJIEJOBAHUS.

Pa3nenenune OMOXMMUU: HA CTATUCTUYECKYIO, 3aHUMAIOIIYIOCS aHAIM30M XUMHUYECKOTO
COCTaBa JKUBBIX OPraHU3MOB, JHMHAMHUYECKYI0, H3YYAlOIIyl0 IpeBpallleHHe BEIIEeCTB B
opranusMax, ¥ (YHKIHMOHAJIbHYIO, HWCCJIENYIOUIYI0 MpPOLECChl, JIekKallhue B  OCHOBE
OTIpeIeIEHHBIX MPOSBICHUN )KU3HEESITEIbHOCTH.

Knaccudukanms paznesoB OMOXMMHUHN B 3aBUCHUMOCTH OT OOBEKTa M3YYEHUs: OUOXUMUS
pacTeHHi, OMOXMMMS >KUBOTHBIX M OHMOXMMMS MHKPOOPraHU3MOB. buoxumus uenoBeka -
MEIUIIUHCKAsT OMOXMHSL.

Ponp OMOXMMHUM 711 TIPOMBINUIEHHOW BBIPAOOTKM PA3IMYHBIX BEIIECTB, TAKUX Kak
(bepMeHThl, aHTUOMOTHKH, TOPMOHAJbHBIE IIpenaparbl, CpeACTBa 3alIUThl PACTEHHH OT
BpeauTeneil u 6one3Hel u psaa Apyrux.

CoBepiieHCTBOBaHHE (PU3NYECKUX, XMUMHYECKUX M (PUIUKO-XMMUYECKUX METO/I0B
BBIJICJIEHUS, OYMCTKH (PPAKLIMOHUPOBAHUS, aHAIM3a U M3YYEHHUs BELIECTB >KUBOM NPUPOABI Ha
0a3ze Kiaccuueckod OHWOXMMHUH Kak CIIOCOOHOCTh K  pealM3allid U YIPaBIICHUIO
OMOTEXHOJIOTMYECKUMH TpolieccaMi. BOZHHKHOBEHHE HOBBIX HaYUHBIX HalpaBJIEHUH, TAKUX KaK
MOJICKYJIIpHAss OWoOJoTHs, OMOOpPraHWYecKass W OWOHEOpPTaHWYecKas XUMHs, (U3UIEeCcKas
OMOXHUMUS M XUMHUYECKast SH3UMOJIOTHSL.




buoxumuss u QopMHpOBaHHE HOBBIX IPEACTABICHUI O OHOTEXHOJOTHH, a TaKXKe
dbuznonoruu dYenoBeka, MpobOjaemMax MUTAHHUS W MEIULMHBI, OHOJOTHH, OCHOBAaX CEIhCKOTO
XO0341CTBa, IBOJIIOIMHU, JKOJOTHUU, a TakKe OOMEHa BelecTB M sHepruu mexay ColiHiem,
3emuieid, paCTEHUSIMU U dKUBOTHBIMH.

4.7.2. CTPyKTYypa M CBOiicTBa 0€JIKOB.

Ctpykrypa u kiaccupukanus amMHUHOKUCIOT. DU3NKO-XMMHYECKHE CBOWCTBA
AMUHOKHUCJIOT. XUMUYECKUE PEaKLUU XapaKTEpHbIE Uil aMUHOKHUCIOT. CHUHTE3 aMUHOKHUCIIOT.
Xumudeckui, (HepMEeHTATUBHBIA, U MHKPOOHUONOTHYECKU cuHTe3. llenTuapl. XuUMHYECKUN U
(epMEeHTaTUBHBIA CHHTE3 MENTUAOB KaK CIOCOOHOCTh MCHOJIB30BaTh 3HAHHUS O COBPEMEHHOM
¢busznyecko KapTUHE MHUpA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU
BELIECTBA Ul NOHMMAaHUS OKPYXKAIOLIEr0 MHUpa U sABJIEHUM Npuponbl.. [IpupoaHble nmentusl.
AMUHOKHCIOTHl B MPOMBIIIJICHHOCTH U MeIUIUHE. AMUHOKHUCIOTHl Kak JIEKapCTBEHHBIC
BELIECTBA.

YPOBHU CTPYKTYypHOW opraHu3anuu OelKoBBIX Makpomoliekyn. IlepBuunas,
BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpbl OENKOB. XMMHUYECKHUN CHHTE3 M aHaIU3
OenkoB. OmnpeenieHne MepBUYHON, BTOPUYHON, TPETUUYHON U YETBEPTHYHOW CTPYKTYp OEIKOB.
Knaccer 0enkoB: KaTaqUTHYECKHE, TPAHCIOPTHEIE, PETYISATOPHBIE, 3aIIUTHBIE, COKPATUTEIILHBIE,
CTPYKTYpHBIE, pelenTOpHbIC, 3alacHble, MUTaTeIbHbIe U TOKcHuHbIe, Kinaccudukamms 6enkos.
Xpomarorpapuueckie MeToAbl, IPUMEHSEMbIE Ha CTaJUU KOHIIEHTPUPOBAaHUS W Ha CTaJuU
TOHKOM ouncTku. ['enp-punbrpanus. benku B mpomblnieHHOCTH u Meaunuue. [Ipumenenue
0€JIKOB B MEIUIIMHCKON ITPaKTUKE.

4.7.3. CTpyKTypa U cBOiicTBa ()ePMEHTOB.

N3 wucropun nsH3uMonoruu. CBoiictBa ¢epmeHTOB. OmnpenenceHne aKTHBHOCTH
dbepMeHTOB. AKTUBHBIE LIEHTPHl (epMEeHTOB. BHyTpukieTrouHoe pacmpeseneHue (HepMEeHTOB.
Knaccugpukamuss u HOMeHKIarypa ¢epMeHTOB. MexaHusMm peWcTBusi (epmeHToB. OOmas
XapaKTepUCTUKa. MexaHu3M AeMCTBHs anKoroibaeruaporeHasbl. OCHOBBI (pepMEeHTATUBHOU
KWHETHKH. BrusHue koHueHTpammu (epmeHTa M cyOcrpara. Bnmsaume temmeparypsl u pH
cpensl. Muruburtopsl hepmentoB. ObpaTrumbie HHTUOUTOPBL. OCHOBBI T€TEPOTeHHOr0 KaTalu3a.
Jlumonmutaeckue QepMeHThl. Perynsmust aKTHUBHOCTH  (PEpPMEHTOB. AJUIOCTEPUYECKHE
dbepmenTbl. MynbTH(GEPMEHTHBIE KOMIUIEKCHl. MHOXKECTBEHHBIE MOJEKYIApHbIE (OPMBI
dbepmenToB. [lpumenenue depmentoB. OOmas xapakTtepuctuka. MmmoOunu3upoBaHHbIC
depmentsl. [Ipumenenue ¢gepmeHToB B MenuiHe. @epMEeHTHl B KIMHUYECKOW JUArHOCTHUKE.
MounekynsipHble OCHOBBI S3H3UMonaThil. [Ipumenenne GpepMeHTOB B papMalleBTUUECKOM aHATIN3E
U TPOMU3BOJCTBEHHBIX IIpoleccaX Kak IpHUMepa TOTOBHOCTHM K PpEalu3alud CUCTEMBI
MEHEI)KMEHTa KauecTBa OMOTEXHOJIOTMUECKON MPOJIYKIUU B COOTBETCTBUU C TPeOOBaHUSIMU
POCCUICKHUX M MEKIYHApPOJHBIX CTAHJAPTOB Ka4eCTBA.

4.7.4. CTpyKTYypa U CBOICTBA HYKJEHHOBBIX KHUCJIOT.

OOmast xapakTepuCTUKAa. XHUMHYECKUH COCTAaB HYKJIEWHOBBIX KHUCIOT. A30THCThIE
OCHOBaHus. TayTomepusi U HEKOTOpble Apyrue (QU3MKO-XMMHUYECKHE CBOWCTBA a30THUCTBIX
OCHOBaHUM. YrneBoaHble kKoMnoHeHTsl. Hykieosunsl. Hykineotunsl. [Ipupoassie HykineoTHab!,
CTPYKTypa, QyHKIuH. Makpospruueckue HykiaeoTuarpudocatsl. Llukandyeckue HYKIEOTHIBI.
Hykneotuasl B coctaBe KopepMeHTOB. CHHTETHYECKHE aHAJOTM HYKJIEOTHJOB, O00JAaCTH MX
IIPUMEHEHUS. Crpykrypa HYKJIEUHOBBIX KHCJIOT. Crpykrypa 51 byHKIIUN
ne3okcuprbonykienHoBbIX KUCIOT (JIHK) u pubonykiennoBsix kuciot (PHK).

4.7.5. Butramunbl. Knacenduxanust u pynkuuu.
Bumamunvl pacmeopumuie ¢ sncupax.

Obmas xapakrepuctuka. Kiaccudukanmus ButamMuHOB. Hapymenue OanaHca
BUTAaMHHOB B opraHusMe. KodepMeHTHas QyHKIHsS BHUTaMHHOB. BUTaMWHBI pacTBOpPHMEIC B
xupax. Buramunsl rpymmel  A. buoxumuueckue ¢QyHkiuu. buocuHTe’. ABUTaAMHHO3.
[TpakTnueckoe npumenenue. Butamuusl rpynnsl D, E u K. OOmas xapaktepucTuka.
Metabonu3m. buoxumudeckue ¢ynkiuu. CunTte3. ABUTaMHHO3. IIpakTHueckoe NMpUMEHEHHeE.
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Buramun Q (yOuxunoHn). OOmias xapakrepuctuka. buoxumudeckne QyHkuuu. CHHTE3.
Buramun F.O6m1ast xapakrepructuka. ABUTaMUHO3.

Bumamunv pacmeopumuwie 6 gooe.

Butamunbr:  Bi(tnamun), Ba(pubodnaBun), Bs(mantorenoBas xkucnota), Bs(PP,
HUKOTHHAMH/I, HUAINH), Bg(MTUPHUIOKCHH, THUPUIOKCAMUH, TUPAOKCaNb), Biy(1mankobanamuH).
OO6mas xapaktepuctuka. MetabonusMm. buoxumuueckue ¢ynknuu. CuHTE3. ABHTaMUHO3.
[IpakTuyeckoe nmpumeHenue. Butamun Bis(manraneoBas kuciora).buoxumudeckue (QyHKIUH.
Cunres. [Ipaktnyeckoe npumeHenue. Butamunbl: B, (donueBas kucinora) u C(ackopOuHOBas
kucinota). OOmas xapakrepuctuka. Merabonusm. buoxumuueckne ¢ynkmun. CunHTes.
Autamuno3. [Ipaktudeckoe mpumeHenue. Butamuubl rpynmbel P (6nodnaBonounasr). Obmas
xapakrepucTtrka. Merabonmusm. buoxumuueckue ¢ynknuu. buocunres. ABuramMmuno3. Butamun
H (6wotrmn). OOmas xapakrepuctuka. Merabomm3Mm. buoxumuueckue ¢Gyakuun. CuHTE3.
ABHUTaMHHO3.

4.7.6. Yraesoabl. CtpoeHue u QyHKIUM.

O6mass xapakrepuctuka. @DOyHKIMM yriIeBOJOB. MoHOcaxapuabl: CTPOECHHE,
HOMeHKIatypa.  DuU3MKO-XMMHYECKHE  CBOMCTBa  MoHOcaxapuaoB.  Onurocaxapubl.
[Tonmucaxapuapbl (TIMKaHBI).

Pe3epBHbIe U CTPYKTypHBIE nonucaxapubl. [IpakTuueckoe mpuMEeHEHNE YTIeBOO0B.

Karabonusm yrinesonoB. IIpeBpalieHue yriaeBo10B B IPOLECCE MULEBAPEHHUS.
BHyTpuKIIeTOUHBII 0OMEH yTiIeBOIOB.

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

4.7.7. Jlunuabl. CTpoeHue U PyHKIUH.

OOmas xapaktepucTuka. buonormueckue (yHKIMH JUOUAOB. JKUpHBIE KHCIOTHI.
Ammnrnuneponsl.  Bocka. ®ocomunuasl.  Imunepodocomunuasl.  ChuHronunuabl.
[muxonmumuasl  (rTnukochuuromunuabl). Crepounbl. AMUOWIBHBIE  CBOWCTBA CIOXKHBIX
JIMIUTIOB.

O6meH nununoB. BuyTpukineTounslii oOMeH nunuaos. Karabonusm
TpUALMITIINIEPOIIOB. OKUCIIEHUE JKUPHBIX KUCI0T. KeToHOBbIE Tena: OMOCUHTE3,
Ononornyeckas posb. buocuHTe3 JKUPHBIX KUCITOT. CHHTE3 HEHACHIIIEHHBIX KUPHBIX KHCIIOT.
buocunTe3 TpranuiaranneponoB u riuuepodpodonunuaos. buocunres crepouos. Perymsanus
aunuaHoro oomena. Hapymenue nunuaHoro ooMeHa.

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

OOmass xapakrepucTuka. ['OpMOHBI JKHMBOTHBIX M 4YesloBeKa. KieTKu-MuIlIeHH.
Penenrropel. Knaccugukanust ropmoHoB. buosjoruueckue cBoicTBa ropMOHOB. MeXaHU3MBbI
neicTBUS TOpPMOHOB. ['opMoHBI pacteHuit (¢uroropmonsl). IlpakThyeckoe mnpUMEHEHUE
¢uToropmMoHoB. ['OpMOHBI LIeHTpaNbHBIX kené3. ['opMoHbI runotanamyca. ['opMoHbI runodusa.
AnnpeHokoptukoTpornHelii  ropmoH (AKTI). JlunorpornuH. MenaHOUMT—CTUMYIHPYIOIIMMA
ropmoH (MCI). Ilponaktun. I'opmon pocrta (comatorponus, CTT'). TupeoTponHslii ropMoH
(TTI). I'opHanoTponHble TOpMOHBI. BaszonpeccuH u OKCUTOLMH. ['OpMOHBI NepudepuyecKux
SHJIOKPUHHBIX Kené3. OOmas xapakTepucTuka. ['OpMOHBI HIUTOBUAHOW >KeJe3bl. [ OpMOHBI
napamuToBuHON ckene3bl. Ilapatropmon. Kanbuuronun (KT). ['opMOHBI Haano4eyHUKOB.
['opMOHBI MO3roBOrO CJIOSi HAANOYEYHUKOB. ['OpMOHBI KOpbl HaAmodeuyHUkoB. IlomoBbie
TOPMOHBI. AHJIPpOTEHBI. DCTPOreHbl. | OpMOHBI MOKETYA0YHON *Kene3bl. MHcynuH. [rokaros.
Comarocratul. IIpakTudeckoe NpUMEHEHHUE TOPMOHOB IOJPKEIYJOYHOM Xkese3bl. ['opMOHBI
tumyca. [Ipocrarnanaunsl. I'opmonsl sxenynouno-kumeyHoro Tpakra (JKKT).

5. O0pa3oBare/ibHbIE TEXHOJIOTHH
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[Ipu n3yueHNH JUCUMIUIMHBI UCTIONb3YETCs MHHOBALMOHHAS 00pa3oBaTeIbHas
TEXHOJIOTHS HA OCHOBE MHTErPallii KOMIIETCHTHOCTHOTO Y INYHOCTHO-OPUEHTUPOBAHHOTO
IIOAXOO0B C 3JIEMEHTAaMU TPAJAULMOHHOIO JIEKIIMOHHO- CEMUHAPCKOI0 U
KBa3UNpPO(ecCHOHAIBHOr0 00yYeHHsI ¢ MCII0JIb30BaHUEM MHTEPAKTUBHBIX (POPM IIPOBEACHUS
3aHATHUH, UCCIIEAOBATENBCKOM MPOSKTHOMN EATENIEHOCTH U MYJIBTUMEIUHHBIX YIEOHBIX
MaTEpUAJIOB.

Bup yueOHBIX 3aHATHI dopMa IpoBEACHUS
Jlexuun MHTEpaKTUBHAsA (hopMa -IIPE3EHTALUU C
UCIIOJIb30BAHUEM MYJIbTUMEAUMHBIX CPEICTB C
HOCJEYIOIUM 00CYKICHUEM MaTepUajIoB (JIEKIUs —

BU3YaIM3a1us)
[IpakTuueckue 3aHATHS TectupoBanue, BHIIOTHEHHE IPYIIOBBIX ayAUTOPHBIX
3aJJaHu¥, UHIUBUIYATbHBIC JIOKIIIbI
CamocrosiTenpHas padbora coYeTaHue TpaauImoHHOU (popmbl (paboTa ¢ yueOHOM
o0yJaromuxcs U CTIPAaBOYHOH TUTEPATYpPOil, N3yueHHEe MaTepHaioB

UHTEPHET-PECYPCOB, IOATOTOBKA K IIPAKTUYECKUM
3aHATHUSAM U TECTUPOBAHHIO) U HHTEPAKTUBHOMN (DOPMBI.
3amuTa U pe3eHTalus pe3ysibTaToB

CaMOCTOSTEJIBHOIO HCCIENOBAHNUS HA 3aHATUAX

B nensx peanuzanuu JIGKLIMOHHOTO IMKJIA, IPAKTUYECKON U CaMOCTOSATENbHOW paboThI

6YIIYT HCITIOJIB30BAHbI J'H/I‘-IHOCTHO-OpI/ICHTI/IPOBaHHBII\/JI, I[ef[TeJII)HI)H\/JI IIoaxon
T PEpEeHIIMPOBAHHOTO O0YYCHHUSI C MCIIOJIb30BAHHEM METOJIOB aKTUBHOI'O W MHTEPAKTUBHOTO
00y4eHusI.

Jns  ocBoeHMsS JUCHMIUIMHBI «OCHOBBI OHMOXMMHMMY» HCIOJIB3YIOTCSl  pas3iIMyuHbIE
oOpa3oBaTe/ibHblE METOJbl W TEXHOJIOTUM JJisi peanu3anuu kommnereHuuil. [IpenonaBanue
JUCLUIUIMHBI TIPEJyCMaTpUBAcT JIEKIIMH, NPAKTUYECKUE 3aHATHSA, TECTUPOBAHUE, IPUMEHEHHE
AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHHA (pa300p KOHKPETHBIX CHUTyaluid) B
COYETaHUU C BHEAYTUTOPHOI paboTOH C 11e1b0 GOPMUPOBAHUS U PA3BUTHUS NPO(PECCHOHATBHBIX
HaBbIKOB oOyuaromierocsi. CamocrosiTenbHasi paboTa mpelycMaTpuBaeT MOJArOTOBKY K JEKIUAM
n JII13, mpomeKyTOUHOMY KOHTPOJIIO U UTOTOBOMY HCIIBITAHHUIO.

B yuebGHOM mporecce HIMPOKO MPUMEHSIIOTCS KOMIIBIOTEpHBIE TEXHOJIOTUHU. Jlexkuuu
OPOBOJATCS B  AyJUTOPUHM C HWHTEPAKTHUBHOM JIOCKOM M HPOEKTOpPOM, 0OecreyeHbl
JEMOHCTPAllMOHHBIMM MaTepuaiaMu (3JE€KTPOHHBIMU TPE3EHTAlUsIMU, BHUJIECOPHIbMaMHU), C
MIOMOUIBIO0 KOTOPBIX MOXHO BU3YaJIM3UPOBATh U3J1araeMblii MaTepHall.

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

6.1 IlaciopT poHIa OLIEHOYHBIX CPEICTB MO
mucauInae «OcHOBBI OMOXUMUH »

KonTponupyemsle pasniensl Kon OueHouHOE CpeCTBO
Neni/m (TeMbI) JUCIUIINHBI KOHTPOJINPYEMO
1 KOMIIETEHLIUH
HaumenoBanue KOJI-BO
1 BBeneHne B AUCHUIUINHY. VK-1; OIIK-1; | TecroBble 3aganus 12
Metonabl OMOXUMHU OIIK-7 Temsl pedepaToB 5
Bompocsr k 3auéty 10
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2 VK-1; OIIK-1; | TecroBsle 3agaHus 14
CTpyKTypa 1 CBOMCTBA OEJIKOB OIIK-7 Temsl peeparon 5
Bormpocs! k 3auéty 10
3 CTpyKTypa 1 CBOWCTBa VK-1; OIIK-1; | TecroBble 3aganus 14
bepmeHTOB OIIK-7 Temsl pedepaToB 6
Bormpocs! k 3auéty 10
4 . VK-1; OIIK-1; | TecroBble 3agaHus 12
CTpykTypa 1 CBOHCTEA OIIK-7 Temsbl pedpeparon 4
HYKJICHHOBBIX KUCIIOT Bompoch! k 3auéry 10
5 VK-1; OIIK-1; | TecroBrle 3agaHus 12
Butamunsl. Kmaccudukanms u OIIK-7 Temst pedepatos 4
bynxumn Bomnpocsr k 3auéty 10
6 VK-1; OIIK-1; | TecTroBble 3a0aHus 12
VYrnesoasl. CTpoeHue u OIIK-7 Tembi pedpepaton 7
bynxumn Bormpocs! k 3auéry 10
7 VK-1; OIIK-1; | TecroBble 3aganus 12
Jhrmm L. Crpoenne u OIIK-7 Temsl pedepaToB 3
byHKumm Bompocsr k 3auéty 10
8 VK-1; OIIK-1; | TecroBble 3aqaHus 12
'opmonsl. Knaccudukanus u OIK-7 Temb pedpepatos 3
byHKumm Bompocsr k 3auéty 10

6.2. Ilepeyenb BONPOCOB K 3a4€Ty

Pa3zpen 1

1.CoBpemeHHbIE IPEACTABIEHUS O CTPOEHUU PACTUTENBHOM KIETKH U €€ XUMUYECKOTO
cocrasa. (YK-1; OIIK-1; OTIK-7)
2.  buoxumus Kak METOMOJIOTHS, HCIIONIB3YIOMIAsi YMEHHE MOJIb30BaThCS CIOCOOHOCTHIO U
TOTOBHOCTBIO UCTIOIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH B
poQeCCHOHANBHON AEATEIFHOCTH, IPUMEHATh METOIbI MATEMAaTUYECKOTO aHAIN3a 1
MOJIETTUPOBAHMUS, TEOPETUIECKOTO H dKcriepuMenTanbHoro uccnenobanus. (YK-1; OIIK-1; OITK-
7)
3. Kparkas xapakteprctika ocHOBHbIX opraneit kietku. (YK-1; OIIK-1; OIIK-7)
4.  buomeMmOpaHbl KiIeTKH, ux crpoeHue u poisb. (YK-1; OIIK-1; OIIK-7)
5. OOmwme cBoiicTBa aMUHOKHUCITOT U X Kiaccupukarus. (YK-1; OITK-1; OITK-7)
6.  OraenbHBIE IPENCTABUTEIH aMUHOKUCIIOT U UX POJIb B )KU3HECSITEIHPHOCTH PACTCHH.
(VK-1; OIIK-1; OIIK-7)
7.  OGmue cBoiicTBa 6enkoB u ux knaccudukanus. (YK-1; OIK-1; OIIK-7)
8.  TIpoctsie u cnoxuble Oenku. VX cX0ACTBa U pa3inyus B CTPYKTypHO#t opranu3zanuu. (YK-
1; OIIK-1; OITK-7)
9.  Xwumuueckuil U pepMEHTATUBHBIM CUHTE3 MENTHUIIOB KaK CIIOCOOHOCTh MCIOIb30BATh
3HaHUS O COBPEMEHHOM (PM3NIECKON KapTHHE MUPA, IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOSHMH BEILECTBA JJIs TOHUMaHHsI OKPY’KaIOIIEero MUpa U sIBICHUH
npuponsl. (YK-1; OIIK-1; OITK-7)
10. IIpocrpancTBeHHas cTpykTypa O6enkoBoit moiekynsl. (YK-1; OIIK-1; OITK-7)
Pa3zpnen 2
11. Jlenarypanus 6enkoB. (YK-1; OIIK-1; OITK-7)
12.  T'mapodumbHOCT OeKOB. DaKTOPBI, 00ECIIEYNBAONINE YCTOHUYNBOCTH MOJIEKYJ OElIKa B
OMOJIOTMYECKHX JKUAKOCTAX kuBbIX opranu3MoB. (YK-1; OIIK-1; OITK-7)
13. HykiewHOBBIC KUCIOTHI M HYKJICOTHIBI. XUMUYECKUN COCTaB U CTPOCHUE HYKJICHHOBBIX
kucnot. (YK-1; OITK-1; OTIK-7)
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14. TlepBuuHasi, BTOpUYHAs, TPETHUHAS M YSTBEPTUYHAS CTPYKTYPA HYKICHHOBBIX KUCIIOT.
(YK-1; OIIK-1; OIIK-7)

15. Jlokanu3anus HyKJICHMHOBBIX KHCIOT B KileTke U uxX pojb. (YK-1; OITK-1; OIIK-7)

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

17. OGmwue cBoiicTBa epMEHTOB Kak ouosornyeckux karanusaropos. (YK-1; OIIK-1; OITK-
7)

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

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

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

Pa3zgen 3

21. Knaccudukauus u Homenkinarypa pepmentos. (VK-1; OIIK-1; OIIK-7)

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

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

24. T'mapomnassl (3). (YK-1; OIIK-1; OIIK-7)

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

26. WMzomepassi (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 MOJIMCAXapuIbl. Y POBHU CTPYKTYPHOM OPraHU3aIlUH MTOJIMCAXAPUIOB.
(YK-1; OIIK-1; OIIK-7)

30. [Ipumenenue hepMeHTOB B (hapMaleBTHUSCKOM aHAIIU3€ M MPOU3BOACTBEHHBIX MTPOIeccax
KaK IpUMepa TOTOBHOCTHU K PeaM3allii CUCTEMBI MEHE/DKMEHTA KaueCTBAa OMOTEXHOIOTUIECKOM
IPOAYKIIMH B COOTBETCTBUU C TPEOOBAHUSMH POCCUHCKUX M MEXKIYHAPOIHBIX CTAHIAPTOB
kagectBa. (YK-1; OIIK-1; OITK-7)

Pa3zpen 4

31. BsaumompeBpalieHus YIICBOAOB B pacTUTeNbHBIX opranm3max. (YK-1; OITK-1; OITK-7)
32.  Xwumwusm nporieccoB Opoxenust u apixanus. [Ipoaykter Opoxenus 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; OIIK-7)

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

36. OO6mas xapakTeprctuka neHrozopocharnoro nmytu apixanus. (YK-1; OIIK-1; OITK-7)
37. Ctpoenue u cBoiictBa nununoB. (YK-1; OIIK-1; OITK-7)

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

39. IIurmeHTHI pacTBOpHMBIE B kupax (xmopoduinisl u kapotuHous). (YK-1; OITK-1; OIIK-
7)

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

Pa3zpnen 5

41. OO6MeH nunuaoB. ['uaponu3 3amacHbIX JunuaoB-Tpuanuiriuieposnos (TAT). (VK-1;
OIIK-1; OIIK-7)

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

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

44, buocunres xupHbiX kuciot. (YK-1; OIIK-1; OIIK-7)

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

46. buocunTe3 HOCHONUTUIOB 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 oprannyeckux Kuciot y Hu3mux pacrenuid. (YK-1; OIIK-1; OIIK-7)

49. OOMeH opraHuveckux Kuciot y Beiciux pactenuid. (YK-1; OIIK-1; OIIK-7)
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50. JKupopacTBopuMBIC BUTAaMUHBI K UX Onoxumuieckue pynkiun y pactenuit. (YK-1; OIIK-
1; OIIK-7)

Pa3nea 6

51. BonopacTBoprMbIe BUTAMHUHBI U UX OMOXUMUYECKUE (PYHKIIMH B PACTUTEIbHBIX
opranusmax. (YK-1; OIIK-1; OIIK-7)

52. Buramun A (petuHon) (aHTHKCepodTaIbMUUYECKH ). PacripocTpanenue B mpupoe u
cyrouHast motpedHocTh. Pusnonornueckas ¢pynknus. (YK-1; OIIK-1; OIIK-7)

53.  Bwuramun D (Butamun D;-sprokansiiudepon u Buramud D3-xonekanbimdepod).
(AnTUpaxutryeckuii). Pacripoctpanenue B mpupo/ie U CyTOYHasi MOTPEOHOCTb.
Odwusnonornueckas Gpynakius. (YK-1; OIIK-1; OIIK-7)

54. Bwramun K (Butamun Ki-pumioxunon u Buramun Ko-MeHaxXMHOH)
(anTHUTEeMOpparnueckuii). Pacnpoctpanenue B mpupoze U CyToYHas MOTPEeOHOCTb.
Ousnonoruyeckas pynkius. (YK-1; OIIK-1; OIIK-7)

55. Bwuramun E (0, B 1 y-Toxodepoibl) (BUTAMHH CIIOCOOCTBYIOIINI pa3MHOKECHHIO).
Pacnipoctpanenue B mpupo/jie ¥ CyTouHasi moTpedHocTs. dusnonornyeckas ¢pyukuus. (YK-1;
OIIK-1; OIIK-7)

56. Bwuramwun B (Tnamun) (aHTHHEBPUTHBIN). PactipocTpanenne B Ipupoae U CyTO4YHas
notpednocts. dusnonornueckas ¢pyukius. (YK-1; OIIK-1; OITK-7)

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

59. Butamun Bg (mupu10KCHH, MUPUIOKCAMUH, MUPUIOKCAIIb) (AaHTUAEPMATUTHBIN).
PacnipoctpaneHue B pUpoe U CyToYHast MOTpedHoCTh. dusnonornyeckas Gpynkims. (YK-1;
OIIK-1; OIIK-7)

60. Buramun B1, (mnankoOanamMuH) (aHTHaHEMUYECKHUI). PactipocTpaneHnue B mpupojie u
cyrouHas norpedHocTh. Pusnonornyeckas Gpynkuums. (YK-1; OIIK-1; OIIK-7)

Pasznen 7

61. Buramun PP unu Butamun Bs (HUKOTHHOBast KUCI0TA, HUKOTUHAMM/T, HUAIIWH )
(anTUnennapruyeckuit). Pacpoctpanenue B Mpupo/ie U CyTOYHasi HOTPEOHOCTb.
Ousnonoruyeckas pynkius. (YK-1; OIIK-1; OITK-7)

62. ®onuesas kuciora (ButaMuH B, nunmu Bo) (aHTHaHEMUYeckuii). PacnpocTpanenue B mpupo/ie
U cyTouHas notpedHocth. Ousnonornueckas ¢pyukius. (YK-1; OIIK-1; OI1K-7)

63. IlantoTeHoBas kucnora (BUTaMuH B3) (aHTHIEpMaTUTHBIN). PactipocTpanenue B npupoe 1
cytouHas moTpedHocTh. Pusnonornyeckas Gpynkuums. (YK-1; OIIK-1; OIIK-7)

64. buotun (Butamut H win B7) (antucebopeiinslit). Pacnpoctpanenue B mpupoje U CyTodHas
notpedHocth. Ousnonorunyeckas ¢pyukims. (YK-1; OIIK-1; OIIK-7)

65. Butramun C (ackopOuHOBas KucioTa) (aHTUCKOPOYTHBIH). PactipocTpanenue B mpupoze u
cytouHas moTpedHocTh. Pusnonornyeckas Gpynkuus. (YK-1; OIIK-1; OIIK-7)

66. Butamuns! rpynmnsl P (6uodnaBoHouas!) (pyTHH, reCIEpUInH, KyMapuHbl, aHTOLIMAHbI U
ap.). Pacipoctpanenue B mpupojie U CyTodHas nmotpedHocts. @usnonorunueckas Gpyukmus. (YK-
1; OIIK-1; OIIK-7)

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

68. IToTpeOHOCTD B BUTAMUHAX y pacTeHuit u Mukpoopranun3mos. (YK-1; OIIK-1; OIIK-7)
69. O6mMeH aMUHOKUCTOT U 0enkoB. Pukcanus azota. KpyroBopot azora B mpupoe.
Boccranosnenue HutpatoB 10 ammuaka. (YK-1; OIIK-1; OITK-7)

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

Pa3nea 8

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

72. Permukanus JIHK. Tpanckpurnust PHK. Tpancnsmus 6enxos. (YK-1; OIIK-1; OIIK-7
73. T'uaponus 6emkoB. [Ipoteassr pactenuit. (YK-1; OIIK-1; OITK-7)

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

75. Kinaccudukanus ropmonos. (YK-1; OIIK-1; OIIK-7)
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76. B3auMOCBsI3b ITPOIIECCOB OOMEHA BEIIECTB B pacTuTelibHOM opranusme. (YK-1; OITK-1;

OIK-7)

77. LlenTpasnbHble MyTH OOMEHA BEIIECTB Y paCTeHUI: aHa00IM3M U KaTabomu3M. Mx
B3auMOCBs3b 1 ocobennoctu. (YK-1; OIIK-1; OIIK-7)
78. KoMnapTMeHTanu3anusi 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 pactenuid. (YK-1; OIIK-1; OITK-7)

6.3. llIkaJjia o1lleHOYHBIX CPeICTB

VYpoBuu ocBoeHuss | Kpurepuu oneHuBanus O1ieHOYHbIE
KOMIIETEHLINI cpencraa
(kxo1-BO GayIoB)
[IpoaBuHYTHII 3Haer: TecroBble 3a0aHUs
(75-100 6ammoB) |-  oTAMYHO ~ 3HAaeT  MeTomel  oBmaaenus | (31-40)
«3a4TEHO» CIOCOOHOCThIO M TOTOBHOCTBIO HCHONB30BaTh | Pedepar (9-10)
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JUCHUIUIMH B TPO(ECCHOHATBHOM NEATETbHOCTH,
MIPUMEHSTh METOJIbl MaTeMaTUYECKOro aHajiu3a U
MOJEIUPOBAHUS, TEOPETUYECKOTO nu
SKCHEPUMEHTAIILHOTO UCCIICIOBAHMUS,

-OCHOBHBIE TEPMUHBI U MOHATHUS JUCUUILINHBI,
YmMmeer:

OTJIMYHO YMEET TIOJIb30BAThCSI CIIOCOOHOCTBIO K
peanu3alyy U YIpaBIeHUI0 OMOTEXHOIOTHIECKUMU
MPOLIECCAMH;

Bnaneer:

- OTJIMYHO BJIaJICET CIIOCOOHOCTBIO HCHOJIH30BaTh
3HaHHUA O COBPEMEHHOM (DM3UYECKOW KapTHUHE

Bonpocsr st
3auera (35-50)
OaioB

MUpa, MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEpPHOCTSIX, CTPOEHMM  BellecTBa  JUIA
NMOHUMAHUSI OKPYKAIOIIeTO MHpa W  SBICHHUH
HPUPOABI;
- TOTOBHOCTBIO K  peali3alid  CHUCTEMBI
MEHEPKMEHTa  KadyecTBa  OMOTEXHOJOIMYecKOM
NPOIYKIIMA B COOTBETCTBHH C TpPeOOBAHUSMHU
POCCHHCKMX M  MEXIyHapOJIHBIX  CTaHJapTOB
Ka4yecTBa.
bazossrii (50 -74 3Haer: TecToBBIE 3agaHUs
Oamna) — - Xopomo  3Haer  meromsl  ominaaeHus | (21-30)
«3a4TEHO» CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIONB30Bath | Pedepar (7-10)
OCHOBHEIE 3aKOHBI €CTEeCTBECHHOHAYYHBIX | Bompock! ms

JUCHUIITIMH B HpO(I)CCCHOHaJILHOP’I ACATCIbHOCTH,
MNPUMCHATh MCTOJbl MAaTEMATHYCCKOT'O aHaJIM3a H

MO/ICJTMPOBAHMS, TEOPETUYECKOTO Hu
E)KCHepI/IMeHTaIII)HOFO I/ICCHC}IOBaHI/Iﬂ;
Ywmeer:

-XOPOIIIO YMEET MOJb30BaThCS CIOCOOHOCTHIO K
pean3alyy U yIpaBiIeHU0 OMOTEXHOJOTMYSCKUMHU

3ayera (22-34)
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IIPOLIECCaMU;

Bnaneer xopouio:

- CHOCOOHOCTBIO  HCHOJNB30BaThb 3HaHUS O
COBpEeMEHHOH  (M3MYECKOW  KapTHMHE  MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA JUIS IIOHUMAaHUs
OKPY>KaOILEro MUPa U sIBIICHUH IPUPOBI;

- TOTOBHOCTBIO K  pEaM3allUd  CHUCTEMBI
MEHEJ)KMEHTa  KayecTBa  OHMOTEXHOJOIMYeCKOH
OPOJIYKIIMM B COOTBETCTBHH C TpeOOBaHUSAMHU
POCCHMMCKMX M  MEXIYyHApOIOHBIX  CTaHIapTOB
Ka4yeCTBa.

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

3Haer:

- YAOBJIETBOPUTEIBHO 3HAET METOJbI OBJAIAECHUS
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATBHOM NeATEeIbHOCTH,
MPUMEHATh METOJIbl MaTEMaTUYECKOr0 aHallh3a U
MOJICTUPOBAHUS, TEOPETUYECKOTO n
AKCIEPUMEHTAIBHOIO UCCIICIOBAHHS;

YmMmeer:

- YAOBJIIETBOPUTEIBHO YMEET  I0Jb30BaThCS
CHOCOOHOCTBIO K pealu3allid U  YIPaBICHUIO
OMOTEXHOJOTHYECKUMH ITPOLIECCaMU;

Bnaneer:

- YJOBJIETBOPUTEIBHO BIIAJEET CIIOCOOHOCTHIO
HCITIOJIb30BaTh 3HAHUS O COBPEMEHHOU (pU3nUYecKoit
KapTUHE MHpPA, [POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUU  BEIIECTBA A
MOHMMAHUS OKPYXKAIOIIEr0 MHpa U  SBJICHUU
MIPUPOJIBL;

- TOTOBHOCTBIO K  pealu3alld  CHUCTEMBbI
MEHEKMEHTa  KayecTBa  OMOTEXHOJIOTMYECKOM
MPOAYKIIMK B COOTBETCTBUM C TpPeOOBaHHUIMHU
POCCUMCKUX M  MEXIAYHApOAHBIX  CTAaHIApPTOB
KayecTBa.

TecToBbIe 3a1aHUs
(11-20)

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

Huszkui
(tonoporoBsIit)
(KoMIIeTeHITUs HE
chopmupoBaHa)
(menee 35 6amnoB)
— «HE 3aYTEHO»

He 3naer:

METO/Ibl OBJIaJIEHUSI CHOCOOHOCTHIO M TOTOBHOCTBIO
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHBIX JUCLUTLINH B
npoeCCHOHANBHONW  J€ATENbHOCTH, IPUMEHSThH
METO/IbI MaTeMaTUYECKOTO aHanm3a u
MOJIETTMPOBaHMSI, TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOTO HCCIIeI0BaHMS;

He ymeer:

- IOJIb30BaThCsl CIIOCOOHOCTHIO K pealn3aluu U
YIIPaBJICHUIO OMOTEXHOJIOTMYECKUMH MIPOLIECCAMH;
He Bnaneer:

- CHOCOOHOCTBIO  HCHOJNB30BaTh 3HAaHUS O
COBpEMEHHOW  (U3MYECKOH  KapTHHE  MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHHUHU BEIIeCTBA JUIS MMOHMMAaHUS

TecToBbIE 3a1aHHS
(0-10)
Pedepat(0-6)
DK3aMeHaIMOHHbBIE
ounersi— (0-18)
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OKPY>KaIOILIEro MUpa U SIBIICHUI IPUPOJIBI;

- TOTOBHOCTBIO K  peallu3allid  CHUCTEMbI
MEHE/KMEHTa  KauecTBa  OMOTEXHOJIOTHYECKOI
NPOAYKIIMM B COOTBETCTBUU C TpPeOOBaHUSIMHU
POCCHMCKMX M  MEXIYHApOJHBIX  CTaHIapTOB
KauecTBa

Bce KOMIUIEKTBI OIIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPHUTEIBHBIX MAaTEPHAJIOB),
HEOOXOIUMBIX JIJISl OLICHKH 3HAHWI, YMEHUH, HABBIKOB U (HJIN) OMBITA JESTEILHOCTH,
XapaKTEPU3YIOIIUE 3Tabl (POPMHUPOBAHUS KOMIIETECHIIMI B TIPOIIECCE OCBOCHUS TUCITUILITHBI
(Momys) moApOOHO MPEACTaBIECHBI B JOKyMEHTE «DOH/T OIICHOYHBIX CPEACTB TUCITUTUIMHEI
(MOTyIIsT)».

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

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 IIpodpuns -
buorexnonorus. Muuypunck- Haykorpag PO, Muuypunckuii [AY, 2025.

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. gan. — MBanoso : UT'XTY, 2009. — 48 ¢. — Pexum
nmoctyma: https://e.lanbook.com/book/4508. — 3arux. ¢ skpaHa.

7.2 JlonoiHUTEIbHASL y4eOHasl JJUTepaTypa
1. Epmios, FO. A. buoxumus : ydeOHUK U MIPAKTUKYM Tl akageMuyeckoro Oakanaspuara / FO.
A. Epmios, H. W. 3aiineBa ; nox penakuueii C. W. Illykuna. — 2-e uz., ucop. u gorn. — MockBa
: UsmarennctBo FOpaiit, 2018. — 323 ¢. — (bakanaBp. Axkagemuuaeckuii kypc). — ISBN 978-5-
534-07505-2. — Texcr : anexkrpounsii // DBC FOpaiit [caiiT]. — URL: https://biblio-
online.ru/bcode/423217
2. Koneman, f. Harmsgnas Owoxwmust : cupaBounuk / . Komeman, K. -. Pém ; mepeBox c
anrauiickoro T. I1. MocosnoBoiil. — 6-e uzg. — MockBa : JlJaboparopus 3nanwmii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Texkcrt : snexktpoHHBbIN // JlaHb : 3JIeKTPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/121226. — Pexum mpocTyma: it aBTOPH3.
IIOJIB30BAaTENEH.

7.3. MeToanyeckue yKa3aHus M0 OCBOEHHIO UCHHILIMHBI

2. benocoxoB @.I'."  YMK]I no guctumnianHe «OCHOBBI OMOXUMHUW» JJIsi 0OYJaronIuXxcs 1Mo
nporpaMMe OakanaBpuaTa OYHOM, 3a0YHOM M JAMCTAHIIMOHHOM (OpMbI  OOydYeHHUs IO
HarpasieHuto: 19.03.01- buorexnonorust [Ipoduns - buorexunonorus. Muuypunck- Haykorpan
P®, Muuypunckuii 'AY, 2025.

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

HH(POpPMaALIMOHHBbIE CIIPABOYHbIE CUCTEMBbI)
VYyeOHas gucumiinHa (MOAYJb) MpelycCMaTpUBaeT OCBOEHNE HH(POPMAIIMOHHBIX U
UPOBBIX TeXHOJIOTUH. Peann3anus 1udpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
SIBJISICTCS] OJTHOM M3 BOXKHEUIIIUX IIeJIe 00pa3oBaHus, JAOel BOZMOXXHOCTh Pa3BUBATh
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KOHKYPEHTOCIIOCOOHBIE KauecTBa 00yUaIOMMXCsl KaK OyIyIX BEICOKOKBAIN(DUITUPOBAHHBIX
CHELUATHUCTOB.

LndpoBbie TEXHOJIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3(P(PEKTUBHOTO pelIeHHS
3aj1a4 Mpo(eCcCUOHANIBHOr0, COLUAIBHOT0, TMYHOCTHOI'O XapaKTepa ¢ UCIOJIb30BaHHEM
Pa3IMYHBIX BUAOB KOMMYHHUKAIIMOHHBIX TeXHOJOrHi. OcBOeHHE U(PPOBBIX TEXHOJIOTHI B
paMKax JaHHOW AUCUUIUIMHBI (MOYJIsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€3011acHO U
Ha/IJIKAIIUM 00pa3oM MoJIydaTh JOCTYII, YIPABIATh, HHTETPUPOBATH, 0OMEHUBATHCA,
OLIEHUBATh U CO3/1aBaTh MH(HOPMALIHIO C TOMOLIbIO IU(PPOBBIX YCTPOMCTB U CETEBBIX
TexHojoruii. DopMupoBanue UGPOBON KOMIIETEHTHOCTH TIpeoiaract paboTy ¢ TaHHBIMH,
BJIaJICHHE HHCTPYMEHTAMU 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
No 6/1 (CeteBas aiekTpoHHast OMOINOTEKA)

2. baza gaHHBIX 3JeKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
mo o0ecleueHru0 J0CTyna K 3JIEKTpOoHHBIM HHpopmanmoHHbiM pecypcam PI'BHY ITHCXb
yepes repmuHal yaanennoro goctymna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexktponHast bubnmuoreynas cucrema «HanmonanbHbI UppPOBON pecypc «PyKoHT»:
Kostekinu «ba3ossiii Maccuy» u «Konoc-c. Cenbckoe xo3siictsoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnektponHoe m3naTenbcTo FOPAUTY (https://urait.ru/) (moroBop Ha oKa3aHHe
YCIYT TIO0 TPEJOCTaBICHUIO JOCTynma K oOpaszoBarenbHON miatdpopme OOO «DnekTpoHHOE
m3narenscto FOPAUTY ot 07.05.2024 No 6555)

5. DnektpoHHO-OMOMMOTeuHas cucrema «BepHamckuii»  (https://vernadsky-lib.ru)
(oroBop Ha 0e3BO3ME3HOE UCTIONB30BaHue pou3BeaeHui oT 26.03.2020 No 14/20/25)

6. basa nmanneix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u mpenocrasnenuun aoctymna k oobexktam HOb ot 02.02.2024
Ne 101/HDB/4712-m)

7. CornamieHue 0 COTPYAHHYECTBE MO OKa3aHHUIO OMOIMOTEYHO-WH(GOPMAIMOHHBIX U
COIMOKYJIFTYPHBIX YCIYT TOJh30BATEIIIM YHUBEPCUTETa W3 YHCIA WHBAIHIOB TI0 3PCHHIO,
Ca0OBUASIINX, UHBATUIOB IPYTHX KaTerOpUl C OTpaHMUYEHHBIM JOCTYIIOM K WH(pOpMAaIluy,
JUL, UMEIUMX TpyaHocTh ¢ ureHueM miockoneyatHoro tekcta TOI'BYK «TamOoBckas
obnacTHas YHHUBepcaibHas Hay4yHas oubianoTeka UM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

7.4.2. UudopMannoHHbIE CIPABOYHBbIE CUCTEMbI

1. CipaBouHas npaBoBas cuctema Koncynsrantllntoc (10roBop nocTaBku, agantaniu u
conpoBoxkAeHUs dk3eMIusipoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).

2. DneKkTpoHHBIN nepuoandeckuil cnpaBouHuk «Cucrtema 'APAHT) (morosop Ha
YCIAYTH 10 compoBoxkaeHuio oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe MpodecCHOHATIbHBIE 0a3bl JTaHHBIX

1. ba3za nmaHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEILHON
nporpammel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoit sanexkrponnoit oubnuorexku eLIBRARY.RU — poccutickuit
UH(POPMALMOHHO-aHAIUTHYECKUH MOPTaJ B 00JIACTH HAyKH, TEXHOJIOTHH, METUIIUHBI 1
obpasoBanwus - https://elibrary.ru/

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

4. OtkpeiThie NaHHbIe DeiepanbHON CITy:KObI TOCY1apCTBEHHOM CTaTUCTHUKH -
https://rosstat.gov.ru/opendata

7.4.4. J/InieH3M0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe IPOrPAMMHOE

06ecnequne, B TOM YMCJI€ 0T€CICCTBCHHOI'O IPOU3BO/ICTBA
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7.4.5. Pecypcbl uHpOpPManIMOHHO-TeJIE

Ne HaumenoBanue PazpaboTunx JocTtynHocTh Ccoinka Ha Enunstit PexBu3uTHI
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) 09.12.2024 Ne 6/,
Security ams 6u3Heca CPOK IEUCTBUSL: C
09.12.2024 o
09.12.2025
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»
(meckTomHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JEHCTBUSL:
O6eccpoyHO
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
cucTeMa Ui «AHTHIUIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
00OHapyKeHUsI (Poccust) sphrase_id=2698186 «AHTHUILIATAaT» OT
TEKCTOBBIX 23.05.2024 Neo 8151,
3aMMCTBOBaHMI B CpOK JEHCTBUSA: C
y4eOHBIX M Hay4YHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOT pacrpocTpaHsieM
nokymeHtoB PDF, oe
Djvu
8 Foxit Reader Foxit CBoboxHO - -
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- MPOCMOTD
nokymentoB PDF,
Djvu

Corporation pacnpocTpaHseM

oc

KOMMyHl/IKaHl/IOHHOﬁ CeTH «I/IHTepHeT»

- CDTOwiki: 6a3a 3nanuii o unudpoBoit Tpancopmarmu https://cdto.wiki/
- Pexwum nocryna:.garant.ru - cnpaBouHo-npaBoBas cuctema «["’APAHT»

- Pexum poctyma: www.consultant.ru - cnpaBodHO-mIpaBoBas cuctema «KoHCymnbTaHT

ITmrocy

7.4.6. Ilu¢dpoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJILHOM

©CoNo Ok

npoiecce

LMS-tnardpopma Moodle

BupryanpHas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Auaexc./luck, O6mako Mail.ru
Cepsucsl onpocos: Suaekc ®opmsl, MyQuiz
Cepsucel BueocBs3u: Suaekc reaemoct, Webinar.ru

8. CepBuc coBMeCTHOM pabOThI HaJ MPOeKTaMu JUist HeOonbIuX rpymm Trello

http://www.trello.com

7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsIEMbIe IIPH U3YYEHHUHU JUCHUILIHHbBI

Ne | [udpossie TEXHOTOTHA Bunpsl yaeOHOW paboTHI, dopmupyemblie NaK
BBITIOJIHSIEMBIC C IPUMEHEHHUEM KOMIICTCHIINH
11M(POBON TEXHOJIOTUU
1. | O0maunele TexHoaorun | Jlexknuu YK-1 N1 yxa
CamocTrosTenpHas padora N1 3yk1
2. | bonpime naHHbIE Jlexun YK-1 W1 yg1
CamocTrosTenpHas pabora N1 3yk1

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne U CIUTIIUHbI

VYuyebHast  ayauTopus
s POBEACHUS
3aHATUH JIEKIIHOHHOTO
tuna (r. MudypuHCK,
yiI.
WNHTepHanmnoHanbHas
oM Ne 101 - 2/32

1. XKanro3u ropu3oHTaIbHBIE HA TPU OKHA
(uHB. No 2101065486)
2. UWntepaktuBHas jgocka (MHB. No
2101040205)

3. CucteMHBIH KOMIUIEKT: MPOLECCOP
Intel Original LGA 1150, BeHTHUIsATOp
Deepcool THETA 21, marepunckas miata
ASUS H81M-K<S-1150 iH, mamsaTe
DDR3 4 Gd, xectkuii guck 500 Gb,
kopriyc MAXcase H4403, 60k nutanus
Aerocool 350W ( uuB. Ne 21013400740)
4. Tlpoextop Viewsonic PJD6243 DLP

3200 lumens XGA 3000:1 HDMI 3D
5. Ha6opst JIEMOHCTPAIIHOHHOTO
o0opynoBaHusT W  y4eOHO-HATIISATHBIX
MOCOOHIA.

1. Microsoft Windows

7

(muuen3us ot 31.12.2013 Ne

49413124,
2. Microsoft Office

0eccpouHo).
2010

(mamen3us ot 04.06.2015 Ne

65291658, 6eccpouHo).

VYyeOHass  aynuropus
JUIS IIPOBEACHUS
3aHSATHI CEMUHAPCKOTO

1. Cymmmeabii mkagp CM 50/250-500-
11(@ (uHB.Ne 41013401713)
2. Becoi AJIEKTPOHHbBIE

1. Microsoft Windows

7

(munensus ot 31.12.2013 Ne

49413124,

0OecCpovHO).
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TUMA, TPYIIOBBIX U
WHBUTYaIbHBIX
KOHCYJIbTAIUH,
TEKYIEro KOHTPOJIS U
MIPOMEKYTOUYHOM
arrecranuu  (YdeOHas
nabopaTopus
MUKpPOOHOJIOTUHN)

(r. Mu4ypHHCK, y4x03
«Pomay, 9/29)

(meB.N22101040151)

3. Kamepa KbVY-1 CIIY wmox 9001
OaktepunuaHas yibTpaduoieToBas Uis
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 MemuuuHckuii buomen 2
(uaB.Ne 41013401743, 41013401742,

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

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

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

ABTOMAaTUYECKON KaJIMOpOBKOM 51
ABTOTEPMOKOMITEHCAITUEH) (uHB.No
41013401712)

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

12. Cucremnsiii koMmiiektT: IIponeccop
Intel Original LGA 1155, Bentunsrop,
MaTepUHCKasl IulaTa, HamsTh, >KECTKHIl
TIMICK, BU/ICOKApTa, MOHUTOP, YCTPOMCTBO
JUIs  4YTeHWsl KapT NamsiTH, MpHUBOJ,
KOpITyC, KJaBHaTypa, MbIb (MHB.Ne
41013401698)

13.  Cron nabopaTOpHbII XUMHYECKUMN

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

2. Microsoft Office 2010
(muuen3us ot 04.06.2015 Ne
65291658, 6eccpouHo).
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41013602324, 41013602323,
41013602322)
14. Hletikep-unkybatop ES- 20/60 c
wiargpopmoir  P-16/250, BioSan, ¢
nepxareneM s 16 mryk 250 M
konb/crak.  BS-010135-CK  (wHB.Ne
21013400713)
15. Pedpakromerp HNPD-454B2M ¢
MOACBETKOM MW JOILINKaIOW. (WHB.Ne
41013401711)
16. YaeTpoTepmocTar (nHB.Ne
1101040311)

17. kad mis xpaHeHUs: J1aOOPaTOPHOM
nocyzasl (800x450x1950) monku muacTuk/
Kapkac aj. mpodwib ¢ 3aMKOM (HMHB. Ne
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, mar. nnara
ASUS, onep.namare 2048Mb, moHuTOp

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

6. Mono6mok 1RU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/We
b/ kmaBuarypa, MbImb  (MHB. N
21013400521, 21013400520)
7. Komnstorep Dual Core E 6500 (unB.Ne
1101047186)

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

KomnbroTepHass TeXHHMKa IMOAKIIOYEHA K
cetu  «MuTepHeT» W obOecredeHa
nocrynoM B OMOC yHuBepcurera.

1. Microsoft Windows XP,7

(mmen3us ot 31.12.2013 Ne
49413124, 06eccpovHo).
2. Microsoft Office 2003,
2010 (JnueH3us oT
04.06.2015 Ne 65291658,
OeccpovHo).

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

4. nanoCAD (Bepcus 5.1
JIOKajbHasA, oOpa3oBaTeIbHAs
JMLEH3UsI, CEPUMHBIA HOMED

NC50B-270716 JIALIEH3US
JeHCTBUTENIbHA ~ OECCPOYHO,
OecrutatHasi).

5. IIporpaMMHBIN KOMILIEKC
«ACT-Tect Plus»
(IUIIEH3UOHHBIN JTOTOBOP OT
18.10.2016  Ne  JI-21/16).
6. 'NC MaplInfo Professional
150 mua  Windows  mis
y4eOHBIX 3aBEJICHUI
(TMIIEH3UOHHBIA JIOTOBOP OT
18.12.2015 Nel123/2015-y)

Pabouas mporpamma aucuuruinHbl «OCHOBBI MOJIEKYJISIPHOW OMOJOrMH» COCTaBJE€HA B
coorBercTBUM ¢ TpeboBanusmu DPI'OC BO mo wnHampasmenuto moxaroroBkun 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 JaHAmaPTHON apXUTEKTYPHI,

3EMJICYCTPOMCTBA U KaJaCTPOB,

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

[Iporpamma paccMoTpeHa Ha 3acedaHuu KadeIphl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJIEKIIMM CEMEHOBOJCTBA CENIbCKOXO3SHCTBEHHBIX KYIAbTYp (mpoTokos Ne 9 ot «18» ampens
2022 r.)

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

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

Ilpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpedosanuamu @IOC BO

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

[IporpaMmma  paccMoTpeHa  Ha  3acelaHMM  Y4eOHO-METOJAMYECKOH  KOMUCCHH
[TnonooBomuoro unHcturyra um. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 9 ot
«17» ampens 2023 1.)

[IporpamMMa yTBepk/I€Ha pelieHHEeM Y4eOHO-METOJAMYECKOTO COBETAa YHHUBEPCHUTETA
poTokoa Ne ot «20» ampens 2023

IIpoepamma nepepabomana u dononunera 8 coomsemcmauu ¢ mpebosanusmu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl CaJO0BOACTBA, OMOTEXHOJIIOTUU U
CEJIEKIINH CEeNTbCKOX03iCTBEHHBIX KYNbTYyp (mpotokon Ne 11 ot 3 mas 2024 ).

[Iporpamma paccmoTpeHa Ha 3acelaHud Y4eOHO-METOJWYECKONM KOMUCCUM HWHCTUTYTA
dbyHIaMEeHTalbHBIX U MPUKJIAAHBIX arpobuotexHonoruit um. M.B. Muuypuna MudypuHckoro
I'AY (nmpotokon Ne 10 ot 20 mas 2024 ).

[IporpamMma yTBepk[eHa Ha 3acelaHUd Y4eOHO-METOAUYECKOTO COBETa YHHUBEPCHUTETA
(mporokon Ne 10 ot 23 mas 2024 ).

IIpoepamma pazpabomana 6 coomeemcmeuu ¢ mpebosanusimu @I'OC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaoBOJACTBA, OWOTEXHOJOTHH U
CEJIEKIINH CEIbCKOXO03UCTBEHHBIX KYJIbTYp, IpoTokoa Ne 10 ot 08 anpenst 2025 r.

IIporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMHMCCHUU WHCTUTYTA
(GbyHIaMEeHTaIbHbIX W NPUKIATHBIX arpoOuorexHosoruii um. M.B. Muuypuna MudypuHckoro
'AY (mpotokon Ne 8 ot 21 anpens 2025 r.).

[Iporpamma yTBep)kIeHa Ha 3acelaHUU Y4eOHO-METOJMYECKOrO COBETa YHHBEpPCHUTETa
(mpotokon Ne 8 ot 23 anpens 2025 r.).

OpurvHan OKyMEHTa XpaHUTCA Ha Kadeape cagoBOJICTBA, OMOTEXHOJOTHHA U
CEJICKIIUU CEIbCKOXO3SMCTBEHHBIX KYJIbTYP
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