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1. Hean ocBoeHNs TUCHUILINHBI (MOIYJIs1)
lenssMu  OCBOCHHS  AUCIUILIUHBI (monmynst)  «OCHOBBI ~ OMOXUMHHY  SIBJISICTCS:
dbopMupoBaHHE y OOYYAIOMIUXCS TEOPETUYECKUX NPEICTABICHUNW OO0 YPOBHSIX XHMHYECKOU
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 MIPOMBIIICHHON MHUKPOOHOJIOTHH, MEIUITUHCKOM,
CENBbCKOXO3SIMCTBEHHOMN U AKOJIOTUYECKOM OMOTEXHOJIOTUU.
3agaun:

- copMHpOBaTh TPEACTABICHUS O XHMHYECKOM COCTaBE, CTPOCHUU M OHOJIOTHMYECKHX
GyHKIMSIX B 0OMEHE OCHOBHBIX KJIACCOB OMOMOJIEKY (Oenku, GepMEHThI, BATAMUHBI, TOPMOHBI,
HYKJICWHOBBIC KUCIIOTBI, YTIICBO/IbL, JIUITHIbI);

- Hay4YuTh OOYYAIOIIUXCS aHAIM3MPOBATH B3aHMMOCBS3b U PETYJSIMI0 OOMEHHBIX IMPOIECCOB;
OMOCHHTE3 BEIIECTB B KIJETKaX; TPAaHCIOPT CyOCTpaTOB M MPOAYKTOB, OOpasymlomuxcs B
METa0O0IMUECKUX MPOoIleccax;

- cOopMHPOBAaTh YMEHHE CAMOCTOSITEIBHO OCYIIECTBIATH cOOp, 00pabOTKy, MHTEPIPETAILIUIO
Ouosornyeckoil mHGOpPMAIMK JUIs PEIICHUs HAYYHBIX M MPAKTHYECKUX 3a7a4 B 00JacTh Js
pelIeHus] HayYHBIX M MPAKTUYECKHUX 3a/1a4 B 00JIACTH MOJIEKYJISIPHOW OMOJIOTHH, HEOOXOAUMBIX
it 3G PEeKTUBHOM U 1eNeHanpaBIeHHON MPOPECCHOHATBHOMN e TEITBHOCTH.

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM POrpaMMbl

Jucuuminaa «OCHOBBI OMOXUMUMY SBIISICTCS 0053aTEIbHON JUCIMIUIMHON, BXOIHUT B
cocrtaB bioka 1 «/{ucuuniunsl (Moaynu)» u oTHocuTcs K O6s3arensHoi yactu b1.0.15.

BXO,I[HLIG 3HAaHUA, YMCHHA U HABBLIKU, H606XOI[I/IMLIC IJIsL U3YYCHHUA HNAHHOTO Kypca,
dbopMupylOoTCS B Tpoliecce u3ydyeHUs IucuuIuinH: «Dusnuka», «OCHOBBI MOJEKYISIPHOU
O6uonorum».

I[aHHafl JUCHUIIIIMHA B3aMMOCBs3aHa C TaKUMH JUCHUIINIMHAMHM Kak: «O6H121$[ u
HCOPraHU4YCCKas XHMHI», «Opl"aHI/I‘leCKaH XUMUSA», «XHUMHS OHOJIOTMYECKH AaKTHBHBIX
BCIICCTB» U HCO6XOIII/IMa AJI YCIICITHOT'O IMPOXOKACHUA y‘~I€6HOfI IMPAKTUKH 110 IMOJTYYCHHIO
NEPBUYHBIX HpO(bCCCHOHaJIBHBIX YMGHI/Iﬁ U HABBIKOB, B TOM YHCJIC TCPBUYHBIX YMeHI/Iﬁ u
HaBBIKOB H&WHO'HCCH@HOB&TCHBCKOﬁ ACATCIIBHOCTH, TOCYAAPCTBCHHOT'O SK3aMCHaA.

3. [Ilnanupyemble pe3yabTaThl 00y4eHUs MO JTUCHUIJIMHE, COOTHECEHHbIE ¢

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

KOMITETECHIINMN:

VYK-1. CrnocobeH ocCymecTBIsATh IOUCK, KPUTHYECKHMI aHaiu3 M CHUHTEe3 HH(pOpMaLuy,

NPUMEHSTh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS IIOCTABJICHHBIX 337134

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

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

XUMHUYECKHX M OMOJIOrMUYECKHX HayK M UX B3aUMOCBSI3AX

OIIK-7. CnocoGeH MpOBOJIUTH SKCIEPUMEHTAIBHBIC UCCIEAOBAHUS U UCTIBITAHUS 10 33IaHHOU

METOAMKe,  HaOmoleHuss W HU3MepeHus,  oOpabaTeiBaTh M UHTEPIPETHPOBATH

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

XUMHUYECKHE, OMOJIOTHYEeCKHEe, MUKPOOHOJIOTMYECKHE METO b

Kon u Kpurepuu onieHuBaHUs pe3ynbTaToOB O0YUeHUs
HauMEHOBaHHUE Kon u HU3KHI
YHMBEPCATbHON | HayMEHOBaHUE | (JOMOPOTOBBIH,
KOMIICTCHIIMH HHIUKATOpa KOMIIETEHIINS o o
MOPOTOBBIN 0a30BBbIi .
JTIOCTHKECHHS HE MIPOABUHYTHIN
YHUBEPCANBHBIX | COpPMHUPOBaHA)
KOMITIETCHITUHA
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KaTeFOpI/ISI YHUBCPCAJIBbHBIX KOMHCTCHL[I/Iﬁ - CucteMHOC U KPUTUYCCKOC MBIIIIJICHUC

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

NH-1yxq — He ananmusupyer | Cna6o B nmocrarounoii | Ha BeIcOKOM
AHanu3upyer MOCTABJICHHYIO | aHAIH3UPYET CTENeHU YpOBHE
MOCTABIICHHYIO | 3a/ady, MOCTABIICHHYIO | aHATH3UPYET aHAIM3UPYET
3amady, BBIJICTISIS €€ 3aady, MMOCTABJICHHYIO | ITOCTaBIEHHYIO
BBIJIETISAS €€ 0a3oBLbIe BBIJIETISAS €€ 3azauy, 3a/auy,
0a3oBbIC COCTaBIIFIOIIME, | Oa30BEBIE BBIJICTISAS €€ BBIJIETIAS €€
COCTABIISIOIINE, | OCYIIECTBISET cocTaBisIrom | 0a30BbIC 0asoBbIe
OCYIIECTBISIET JEKOMITIO3UIIMIO | €, COCTaBIISIIONINE, | COCTABIISIOIIN
JMEKOMITO3HUIIMIO | 3aJa4u OCYIIECTBISICT | OCYIIECTBISICT e,
3a7a49u JIEKOMMO3HIN | IEKOMIO3HINIO | OCYIIECTBIISIET
10 3aJ1a4n 3a7a49u JICKOMITO3HIIN
10 3a1aUHU
NA-2yx1 — He moxer Henocrarouno | [Jocratouno YcneniHo
Haxomut u HAaXOJUTh U HaXOIUT U XOPOIIIO HaXOIUT U
KPUTHYECKH KPUTHYECKH KPUTHYECKH HaXOIUT U KPUTHYIECKH
aHAIM3UPYET AHAJIM3UPOBATh | AHAIU3HUPYET KPUTHYECKU aHAIM3UPYET
nH(POPMAITHIO, rH(pOpMAaITHIO, MH(POPMAITUIO, | aHATH3UPYET nH(pOpMAITHIO,
HEOOXOINMYIO HE00XOIUMYIO HEOOXOINMYIO | WH(OPMAITHIO, HEOOXOIUMYIO
JUISL peHIeHI/ISI JJIA pe]_[IeHI/ISI JUISL peHICHI/ISI HCO6XOILI/IMYIO JJIS pCH_[eHI/Iﬂ
IOCTaBJICHHOU IIOCTaBJIECHHOU MOCTaBJIICHHOW | JJIs pelIeHus IIOCTaBJICHHOU
3a7a49u 3a7a4n 3a71a4u IMOCTABIICHHOM 3a7a49d
3a7a4u
NI-3yk1 — He moxet Cnabo Xoporio OT1anyHo
PaccmaTtpuBaeT | paccMaTpuBaTh | pacCMaTpHBae | pacCMaTpPHBAET | pacCMaTpUBae
BO3MOKHBIE BO3MOXKHEIC T BO3MOXKHEIC | BO3MOJKHBIE T BO3MOXKHBIC
BapI/IaHTI)I BapI/IaHTI)I BapI/IaHTI)I BapI/IaHTI)I BapI/IaHTBI
peHICHI/IH pe]_HCHI/ISl pCHICHI/ISI peHleHI/IH pCH_ICHI/ISI
3a7a4H, 3a7a4H, 3a7a4H, 3a7a4H, 3a7a4H,

OIIEHUBAs UX
JOCTOUHCTBA U

OIICHMUBAs UX
JIOCTOUHCTBA U

OLICHMBAsA UX
JOCTOMHCTBA U

OLICHUBAsA UX
JOCTOMHCTBA U

OlICHHUBAs UX
JOCTOUHCTBA U

HEIOCTATKH HEJIOCTAaTKU HEIOCTAaTKH HEIOCTATKH HEJIOCTaTKH
W-4yx1 — He moxer Heysepenno JHocraTouno OTinyHO
AprymeHtrupoBa | GOpMHPOBATH bopmupyeT YEeTKO tdhopmupyer
HO (hopMHpYeT | COOCTBEHHEIE cOOCTBEHHBIE | opMHUpYET COOCTBEHHBIE
COOCTBEHHBIE CYXIEHHS U CYXIEHUS U COOCTBEHHBIE CYXIEHUS U
CYXJICHUS U OLICHKH, OIICHKH, CYXJICHUS U OLICHKH,
OIICHKH, oTanyaeT GaKThl | OTINYAET OIICHKH, OTIMYacT
oTnu4aet (akTel | OT MHEHUH H (hakTh OT otnu4aet GakThl | GakTeI OT
OT MHEHHU U WHTEpOpETaluid | MHEHUN U OT MHEHUH U MHEHUHU U
WUHTEPIIPETANi | B pacCy>KACHUSAX | MHTEPIPETAll | MHTEpIpETanuid | HHTEepIpeTanu
B PAaCCYXIEHUIX | IPyTrux B B PAaCCYXIEHUSX | i B
JIpyrux YYaCTHUKOB paccyXKAeHUsIX | APYTHX paccy>KaeHusIX
YYaCTHUKOB NeSITENBHOCTH, | APYTHX YYaCTHUKOB JPYyTUX
JEeSITeIbHOCTH, | PUHUMAET YYaCTHUKOB NESITETbHOCTH, | YYaCTHHKOB
NPUHUMAET 000OCHOBaHHOE | JESATEIbHOCTH, | HPUHUMAET JeSITebHOCTH,
000CHOBaHHOE pereHne MPUHUMAET 000CHOBaHHOE MPUHUMAET
perienne [TOCTaBJICHHOU 000CHOBaHHOE | pelieHue 000CHOBaHHOE
MOCTaBJIEHHON 3aJauu peleHue MOCTaBJIEHHON | pelieHue
3a1a4n MOCTaBJICHHOHN | 3a1aun MIOCTaBJICHHOMN
3ajauu 3a1a4mn
N1-5yk1 — He moxer Heysepenno JlocTaTouno OT1inyHOo
Omnpenensier u OTIPENeIIsATh U OnpexpensieT 1 | YETKO oTpeieNsieT U
OLICHUBAET OLICGHUBAThH OLICHUBAET onpenenseT u OLIEHUBAET
MOCIIEACTBUA TIOCIIEAICTBHS MOCJEJCTBUSL | OICHUBAET MIOCJIEICTBUS

3




BO3MOKHBIX
peleHuit
3aa4u

BO3MOKHBIX
peleHuit
3aJ1a4u

BO3MO>KHBIX
peleHunit
3aa4n

MOCTIEACTBUS
BO3MOKHBIX
pelIeHu
3a1auu

BO3MOYHBIX
pelieHuit
3a1a4u

Kareropus obmenpodeccrnoHaIbHBIX KOMIIETEHITNI — EcTecTBeHHOHAYYHAs TIOATOTOBKA

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

N-lonk.a — He 3naer ITnoxo 3Haer Xoporo 3HaeT OTtanaHO
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 | MAaTEMAaTHYSCKU | MaTEeMaTHYECK | MaTeMaTHYECKU | TH
ei X, pusnueckux, | wx, X, pU3MUECKUX, | MaTeMaTHYECK
MAaTEMATUYECKH | XMMHYECKUX H (bU3NYECKHUX, XUMUYECKUX U ux,
X, QU3HUECKHUX, | OMOJNIOTHMYCCKUX | XUMHUYECKUX M | OMOJIOTHICCKUX | (PU3HUECKHX,
XUMHYECKUX U HayK 1 UX OHMOJIOTHYECKU | HAYK U UX XAMHYECKHUX U
OMOJIOTUYECKUX | B3aMMOCBSI3¢H B | X HAYK U UX B3aUMOCBSI3€H B | OMOJIOTHYECKH
HAYK U HX OMOTEXHOJIOTUY | B3aMMOCBSI3¢H | OMOTEXHOJIOTUY | X HAyK M UX
B3aUMOCBSI3EH B | €CKOM B €CKOM B3aHMOCBSI3EH
6I/IOTCXHOHOFI/I‘I HpOI/I3BOI[CTBC 6I/IOTGXHOHOFI/I HpOI/I3BOIlCTBe B
€CKOM YEeCKOM OHMOTEXHOJIOTH
MIPOU3BOJICTBE MPOU3BOJICTBE YECKOM
MIPOU3BOJICTBE
NI-20mk.1 — He BhBIIBISIET He Bcerna JlocTaTouHo Bceernma
BrisBiser CYIIHOCTb U BBISIBIIET 4acTo BBISBIISIET
CyHlHOCTI) u OCO6CHHOCTI/I CyHlHOCTI) u BBISIBJIACT CyHlHOCT]) nu
0COOEHHOCTH OMOJIOTUYECKUX | OCOOCHHOCTH | CYIIHOCTB H 0CcOOEHHOCTH
OHOJIOTHYECKUX | OOBEKTOB U OHOJIOTUYECKU | OCOOCHHOCTHU OMOJIOTHYECKHU
00BEKTOB H MIPOIIECCOB, X OOBEKTOB U | OMONIOTHYECKHX | X OOBEKTOB U
MPOIIECCOB, OCHOBBIBASICh Ha | MPOIIECCOB, 0OBEKTOB H MPOIIECCOB,
OCHOBBIBASCH Ha | 3aKOHAX U OCHOBBIBASICh | TIPOLIECCOB, OCHOBBIBASICH
3aKOHAX U 3aKOHOMEPHOCT | Ha 3aKOHAaX U OCHOBBIBASCh Ha | HAa 3aKOHAX U
3aKOHOMEPHOCT | X 3aKOHOMEPHOC | 3aKOHAax W 3aKOHOMEPHOC
AX MaTeMaTU4YCCKU TAX 3aKOHOMepHOCT TAX
MaTeMaTH4YeCKH | X, QU3MYEeCKUX, | MaTeMaTH4yeck | sx MaTeMaTH4YECK
X, QU3MYECKUX, | XUMHUYECKUX U UX, MAaTEMAaTUYECKU | UX,
XUMHUYCCKUX U OMoJIOrHUeCKuX | (PU3HUECKUX, X, puznueckux, | QuUsMUECKUX,
OMOJIOTHYECKUX | HAyK U UX XUMHYECKHUX U | XUMHYECKUX H XUMHUYECKHUX U
HAYK U UX B3aUMOCBSI3AX OMOJIOTHYECKH | OMOIOTUYECKUX | OMOJIOrHYECKH
B3aUMOCBSA3AX X HayK " Uux HayK n ux X HayK " ux
B3aMMOCBSI3SIX | B3aMMOCBS3AX B3aHMOCBSI3IX

Kareropus obmenpogeccnonanbHeIX KomnereHIui - He

CJICJOBAHUs, KYJIbTYypa 3KCIICPUMCHTA

OIIK-7. N-lonk7— He Bmageer He Bcernma JlocTaTouno Bcerna
CnocobeH Bnaneer METOIUKOM BIIaJICET YacTo BJAJCeT | BIAJEET U
MIPOBOJIUTH METOIUKOM SKCIEPUMEHTAN | METOAUKOM METOIUKOM MPUMEHSIET
AKCIIEPUMEHTATh | SKCIEPUMEHTAN | BHBIX DKCIIEPUMEHTA | IKCIEPUMEHTAI | METOIUKY
HbIE BHBIX HMCCIEJOBAHUN B | JIbHBIX BHBIX JKCTIIEPUMEHTA
HCCJICOBAHUS M | MCCIACIOBAHUM M | MCHBITAaHHM, HUCCIICIOBAHUN | MCCICIOBAHUN U | JIbHBIX
HCIIBITAHUS 110 HUCTIBITAaHHM, HaOIroeHUH 1 W UCTIBITAHUM, | UCIIBITAHUM, HCCIEI0BAHUIN
3aJaHHONI HaAOJIIOAEHNN 1 U3MEPECHUIMA HAOJIIOACHUN U | HAOIIOAECHUI U W MCIIBITAHUH,
METOJINKE, M3MEpEeHU M3MEpEeHU HM3MEpPEeHUI HaOIIONEHUN U
HaOIIONeHUS U U3MepeHui
HU3MEpEeHHs, NI-20nk7— He ymeer He Xoporto ymeer | OTiamdHO
oOpabateiBaTh 1 | YMeer 00pabaTeIBaTh U | JOCTATOYHO 00pabaThiBaTh U | yMEET
HMHTEPIPETUPOBA | 00pabaThiBaTh M | HHTEPIPETUPOB | yMeeT HWHTEPIPETUPOB | 00pabaThiBaTh
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Th HHTEPIPETUPOB | aTh o0OpabatbiBaTh | aTh u
SKCIIEpPUMEHTAb | aTh 9KCIIEpUMEHTAN | U OKCTICPUMEHTANl | HHTEPIPETHPO
HBIC TaHHEIE, IKCIICPUMEHTAI | bHBIC IaHHBIC, UHTEPIPETUPO | bHBIC JaHHBIC, BaTh
MIPUMEHSISI bHBIC TAaHHBIE, MIPUMEHSISI BaTh TPUMEHSISI JKCIEpUMEHTA
MaTeMaTHUYEeCKHe, | TPUMCHSS MaTeMaTHYECKH | SKCIIEPUMEHTa | MATEeMATHUYECKH | JIbHBIC
¢duznveckue, MaTeMaTH4YeCKH | €, JIbHBIC e, JIAaHHEBIC,
¢duzuKo- e, OnodusnuecKre | ITaHHbIC, OnodusnuecKre | MpUMEHs
XUMHYECKHUE, Onopu3NUeCcKre | , XUMHUYECKHE, MPUMEHSIS , XUMUYECKHE, MaTeMaTHYeCcK
XUMUYECKHUE, , XUMIYECKHE, OHMOJIOTUYECKUE, | MATEMATUYECK | OMOJIOTUYECKUE, | He,
Ouonoruueckue, | OMOJIOTUYECKHE, | MUKPOOUOJIOTHUY | HeE, MUKpoOuosiorud | ouodusuuecku
MHUKPOOHONIOTHYE | MUKPOOHOJIOTUY | €CKUE METObI OMOQHU3NUECKH | eCKHUe METOIbI e,
CKHE METOBI €CKUE METOJIBI e, XUMUIYECKHE,
XHUMHUYECKHE, OHMOJIOTUYECKH
OHMOJIOTHYECKU e,
e, MHKPOOHOJIOTH
MHKPOOHOJIOT YECKHe
UYecKre METO/IBI
METOJIbI
N-30mk.7 - He npumensier He Bcernma JlocTaTouno Bcerna
[MpumensieT B B MPUMEHSIET B | TIPUMCHSCT B NPUMCHSET B
npodeccuonanp | nmpodeccuonanp | npodeccuonan | npodeccuonans | npodeccuoHan
HOI HOUI BHOU HOI BHOU
JeSITeTIbHOCTH JeSITEITBHOCTH JESITEIPHOCTH | ICATEILHOCTH JIeSITEITbHOCTH
Ononornveckue | OuMojormyeckue | OMONOTHYECKH | OMONOTHYEecKHe | OMOIOTHYECKH
" u e " e
MHUKPOOHOJIOTHY | MUKPOOHOIIOTHY | MEUKPOOHOIIOT | MHUKPOOHOJIOTHY | MHKPOOHOJIOTH
€CKHE METOJBI €CKHE METO/IBI U4ecKre €CKHE METO/BI YecKHe
WCCIICIOBAHUS HCCIIeI0BaHHUS METO/IBI WCCIIEIOBAHMUS METO/IBI
MUKPOOPTaHW3M | MUKPOOPTaHU3M | UCCICIOBAHUS | MUKPOOPTaHU3M | HCCIICIOBAHUS
OB (BHPYCOB, OB (BUPYCOB, MHUKpPOOpPTaHU3 | OB (BHPYCOB, MHUKPOOPTaHH3
Oaxrepuii) Oaktepuii) MOB (BHpYCOB, | OakTepwuii) MOB (BHPYCOB,
OakTepuii) OaxTepuil)

B pezynomame uzyuenusa oucyuniunst 00y4aouuiics 00IHCeH:

3HAMmMb:

- CTPYKTYPY U IPOCTPAHCTBEHHYIO OPraHU3alLNI0 OEJIKOB, HYKJIEMHOBBIX KUCIIOT,
YIJI€BOJIOB, JIUMIUOB, HU3KOMOJIEKYJISIPHBIX OMOPETYIATOPOB M AHTUOMOTHUKOB;
- (bepMeHTaTUBHBIN KaTalu3, MOHATHA O (pepMEeHTaX, aHTUTENaX, CTPYKTYPHBIX

Oenkax;

- YPOBHH OpraHU3aniviu U CBOMCTBA KUBBIX CUCTEM,
- XUMHYCCKYIO OpraHnu3aluvio 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 OBJAACHHS CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE
3aKOHBI €CTeCTBEHHOHAYUYHBIX JAUCIUIUIMH B MPO(ECCHOHATHHON AESITEeIHHOCTH, MPUMEHSTH
METOJIbI MATEMAaTHIECKOTO aHAJIN3a W MOJICIHPOBAHUS, TCOPETUICCKOTO U IKCIIEPHMEHTAITBHOTO
HCCIICIOBAHUA.

ymemup:

- CaMOCTOSITEIILHO OCYIIIECTBIIATh coop, 00paboTKy, WHTEPIIPETAIUIO
Ouosorrueckoi WHGOPMAIUK JUIS PEHICHWs HAy4YHBIX W TPAKTHYSCKUX 3amad B 00JacTh
OMOXHMMHUMU;

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



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

enademo:

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

- CMOCOOHOCTBIO UCIOJIL30BATh 3HAHUS O COBPEMEHHOUN (PU3NYECKON KapTHHE MUPAa,
IMPOCTPAHCTBECHHO-BPEMECHHBIX 3aKOHOMEPHOCTAX, CTPOCHHWH BCUICCTBA JJIA IOHUMAaHUA
OKPY’KaIOILEr0 MUPA U SABJICHUMN IIPUPOIBL;

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

3.1 MaTpuua cooTHeceHUsI TeM/pa3e/ioB y4eOHOi JUCHHUIIMHBI (MOXYJIs1)
u ¢GopMuUpyeMbIX B HHX YHHMBEPCAJBHBIX H 001EeNpodecCHOHATBHBIX

KOMIIeTeHI NI

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

Benenne B gucuuiimHy. Metonsl + + + 3
OMOXUMUU

CtpyKTypa U CBOICTBa OEIKOB + + + 3
CtpyKTypa 1 cBOICTBa JEPMEHTOB + + + 3
CtpykTypa ¥ CBOICTBa HYKJIEHMHOBBIX + + + 3
KUCJIOT

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

4. CTpyKTYypAa U coAepKaAHUE TUCIUIIUHBI (MOILYJIA)

OO01mmast TpyT0eMKOCTh TUCIUTUTHHBI COCTaBIISIeT 3 3a4eTHRIX equHuIbl, 108 akamemudeckux Jaca.

4.1 O0beM IMCUUIIMHBI M BU/IbI YUeOHOI padoThl

Bun zaparni O0BeM B akaleMHUUYECKHAX Yacax

ITo ounoii ¢popme [[1o 3a04HOi
oOyuenus (1 ¢dbopme oOyueHus
ceMecTp) (2 kypc)

OO01mmas TpyI0eMKOCTh TACITUTUTHHBI 108 108

KonrtaktHas paboTta 00ydaronmxcs ¢ mpernoiaBaTesieM. 32 24

AyJIUTOpHBIE 3aHATHS, B T.4. 32 24

JIEKITUHA 16 8

MPAKTHYECKHE 3aHSATH 16 16

CamocrosrenbHas paboTa, B T.U. 76 80




nmpopaboTKa ydeOHOTO Marepuaia MO JUCHIUTUINHE 40 50
(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 Jlekunu
Ne i/t TeMbl O0BeM B Komnerennuu
aKaJIeMUYECKUX
OYHO  |320YHO
YK-1; OIIK-1;
1 |BBeaenue B guciuiuinHy. MeToapl OMOXUMUU 2 1 OHK-’7
. YK-1; OIIK-1;
2 |C 0 2 1 ’ '
TPYKTypa U CBOWCTBA OEJIKOB OIIK-7
YK-1; OIIK-1;
3 |Crtpykrypa u cBOiicTBa (pepMeHTOB 2 1 OIIK-7
YK-1; OIIK-1;
4 |CrpyKTypa U CBOMCTBA HYKJIEHHOBBIX KUCIIOT 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 OIK-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. TlpakTyecKue 3aHsITUs
Ne Temsbl O0beM B dopmMupyemble
n/m aKaJeMHUYeCKHUX Yacax |KOMIIETEHIIUU
ouHas 3a04Has
dbopma dbopma
o0yuyeHHst |00ydeHus
1 Pemenne 3amau no Teme «BBeneHue B 5 5 VK-1; OIIK-1;
JUCIUTIINHY. MeToabl OMOXUMHH) OIIK-7
Pemenune 3amau mo teme «CTpykTypa U YK-1; OIK-1;
2 CBOICTBa OEIKOB 2 2 OIIK-7
Pemenne 3amay no teme «CTpykTypa YK-1; OIIK-1;
3 . 2 2
1 CBOMCTBA (DEPMEHTOBY OIIK-7
Pemenne 3amau no teme «CrpykTypa u YK-1; OIIK-1,
4 . 2 2
CBOMCTBA HYKJICMHOBBIX KHACIIOT) OIIK-7
5 Penrtenne 3agad mo TemMe «BUTaMHUHEL 2 2 VK-1; OIIK-1;
Knaccudukanus u GyHKIMn» OIIK-7




6 Pemenne 3agad 1o TeMe  «YTJIEBOMBHL 5 5 VK-1; OIIK-1;
Crpoenue u QyHKIHN OIIK-7
v Pemenue 3anau o treme «Jlununaer. Ctpoenue 5 5 YK-1; OIIK-1;
1 QYHKIIHH OIIK-7
3 Pemenne 3amau no Teme  «l'opMOHBI. 2 2 YK-1; OIIK-1;
Knaccudukanus u pyHKImum» OIK-7
Hroro: 16 16
4.5 CamocTosiTeIbHAsA padoTa 00y4Yarierocs
O6beMm B
aKaJIeMUYECKUX
Paznen aucuumuimabl .
Neri/mm AT EN Bun camocrositensHOM paboThI Havax
(Tema) OYHas  |3a04Hast
¢dopma  |popma
o0yuenust | 00OyueHus
BBeneHnne B qUCIHUILTHHY. [TpopaboTka yueObHOTrO MaTepuaia 3 8
MeTtozap! OMOXUMHUH 0 JTUCIUTUIAHE.
1 BoinonHeHne KOHTPOJIBHOU PaboTHI. 0 2
[ToaroroBka k ciaue MOAYJIS 2 2
[IpopaboTka yyeOHOTO MaTepuaa 3 8
5 CtpykTypa u cBOHCTBa 110 TUCIHILTHHE.
GEIIKOB BeinonHenue KOHTPOIBbHON paboTHI. 0 3
[ToaroroBka k ciaue MOAYJIS 2 2
Crpykrypa u [IpopaboTka yuebHOro MaTepuaia 3 8
CBOICTBA EPMEHTOB M0 JTUCHUTUIAHE.
3 p
BrinonHeHue KOHTPOJIBHON PabOTHI. 0 2
IloaroroBka K ciade MOy 2 2
[IpopaboTka ydeOHOTO MaTepHaa 3 8
4 CTpyKkTypa U CBOWCTBA 1O AUCLIUIUINHE.
HYKJIEHHOBBIX KHCIIOT BrImonHeHne KOHTPOJIEHON PaOOTHI. 0 3
IlonroroBka k caue MOAyJIst 2 2
[IpopaboTka yuebHOrO MaTepuaia 3 5
5 Burtamunsl. Knaccudukarus |10 AMCHHIUIAHE.
¥ QyHKLHK BeinonHeHue KOHTPOJIBHON PabOTHI. 0 2
[ToaroroBka k ciaue MOIyIst 2 2
[IpopaboTka ydeOHOTO MaTepHaa 3 3
M0 JUCLUIUIAHE.
VYraeBoasl. CTpoeHue u .
6 ———- BoinonHeHne KOHTPOJIBLHOM PabOTHI. 0 2
YHKIL [TonroroBka k caaue MOayJs
2 2
[IpopaboTka yuebHOrO MaTepuaia 3 5
7 Jlunuaer. CTpoeHue u 110 TUCIHUILIMHE.
dyHKIMH BoinonHeHne KOHTPOJIBLHOM PabOTHI. 0 2
IloaroroBka K caue MOayJIst 2 2




[TpopaboTka yueOHOTO MaTepuaia 3 8
Topmonsl. Knaccuguxanus u |10 AUCIAILTAHC.

8 dyHKIIH BrlinorHeHNE KOHTPOJIBLHON PabOTHI. 0 2
[ToaroroBka k ciaue MoayIst 2 2
Utoro 76 80

[TepeueHs METOAMYECKOTO 00CCTICUCHUS TSI CAMOCTOSTEIbHON Pa0OTHI IO TUCIUTIIINHE
(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, 2021.

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

BeimonHeHne  KOHTPOJBHOW  pabOTBI  CIOCOOCTBYET — YIIIyOJEHHOMY  YCBOCHHIO
ITOJIOKEHUH JUCHUIIIIMHBI, ITOKAa3bIBA€CT BO3MOXXHOCTH 06yqalomer0051 K CaMOCTOSTEIILHOM
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 BBIIIOJIHACTCA B BUJC NHMCBMCHHBIX OTBCTOB HAa TCOPCTHYCCKUC U
MMPAKTUYCCKUC BOIIPOCHI, PCHICHUA IIPAKTHYCCKHUX 3aJda4 II0 BapUWaHTaM, BbIIIOJHCHUA
TBOPYECKHUX 3aJaHUN.

ITuceMeHHbBIE pa6OTBI JOJI2KHBI OBITE IMOArOTOBJICHBI CaMOCTOATCIIbHO, COICPIKATDH
COBOKYITHOCTH apryMCHTHUPOBAHHBIX MMOJI0KEHUN U BBIBOJOB.

4.7 Coaep:xanue pa3aejaoB IUCHUIINHBI
4.7.1. BBeieHue B AuCUMILIMHY. MeTOabI OMOXUMUM.
buoxumus, wim Ouojoruyeckas XHMHs, METOJOJOTHs, UCIONb3YIOIIas yMEHHUe
MOJIb30BAThCA  CIIOCOOHOCTBIO U TOTOBHOCTBIO  KCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX AUCLHUIUIMH B TNMPO(ECCHOHATIBHON AEATeNbHOCTH, MPUMEHSATh METOJIbI
MaTeMaTUYecKoro aHajau3a M MOJEIMPOBAaHUS, TEOPETUYECKOr0 U SKCIEPUMEHTAIbHOIO
UCCJIEJOBAHUS.

Paznenenunie OMOXMMUU: HA CTATUCTUYECKYIO, 3aHUMAIOIIYIOCS aHAIM30M XUMHYECKOIO
COCTaBa JHUBBIX OpPraHU3MOB,  JHMHAMUYECKYI0, M3Yy4arollyl0 IIPEBpAIllEHUE BEIIECTB B
opranusMax, ¥ (YHKIHMOHAJIbHYIO, HWCCJIENYIOUIYI0 MpPOLECChl, JIekKallhue B  OCHOBE
OIIPEEIIEHHBIX IPOSABICHUN )KU3HEAEATEIBHOCTH.

Knaccudukanms paznesoB OMOXMMHUHU B 3aBUCHUMOCTH OT OOBEKTa M3YYEHUs: OUOXUMUS
pacTeHHi, OMOXMMMS >KUBOTHBIX M OHMOXUMMS MHKPOOPraHU3MOB. buoxumus uenoBeka -
MeAUIMHCKAsT ONOXUMUSL.

Ponp OMOXMMHUM 711 TIPOMBINUIEHHOW BBIPAOOTKM PA3IMYHBIX BEIIECTB, TAKUX Kak
(bepMeHTbl, aHTUOMOTHKH, TOPMOHAJbHBIE IIpernapaThl, CpPEACTBA 3alUThl PACTEHUH OT
BpeauTeneil u 6one3Hel u psaa Apyrux.

CoBepiieHCTBOBaHHE (PU3NYECKUX, XMUMHYECKUX M (PUIUKO-XUMUYECKUX METO/I0B
BBIJICJIEHUS, OYMCTKH (PPAKLIMOHUPOBAHUS, aHAIM3a U M3YYEHHUs BELIECTB >KUBOM NPUPOABI Ha
0a3ze Kkiaccuueckod OWOXMMHMM Kak CHOCOOHOCTh K pealld3allid W YIPaBJICHUIO
OMOTEXHOJIOTMYECKUMH TpolieccaMi. BO3HUKHOBEHHE HOBBIX HaYUHBIX HAlpaBJIEHUH, TAKUX KaK
MOJICKYJIIpHAss OWoOJoTHs, OMOOpPraHWYecKass W OWOHEOpPTaHWYecKas XUMHs, (U3UIEeCcKas
OMOXHUMUS M XUMHUYECKast SH3UMOJIOTHSL.




buoxumus u QopMHpOBaHHE HOBBIX TPEACTABICHUN O OHOTEXHOJOTHH, a TaKXe
dbusnonoruu dYenoBeka, MpobOjgemMax MUTAHHUS W MEIULUHBI, OHOJOTHH, OCHOBAaX CEIhCKOTO
XO3sIMCTBA, JBOJIIOIMHU, DKOJOTHH, a TaKke oOMeHa BewmlecTB M sHeprum Mexay ComHiem,
3emuieid, paCTEHUSIMU U dKUBOTHBIMH.

4.7.2. CTpyKTypa M CBOiicTBa 0€JIKOB.

Ctpykrypa u kiaccupukanus aMHUHOKUCIOT. DU3NKO-XUMHYECKHE CBOWCTBA
AMUHOKHUCJIOT. XUMUYECKUE PEaKLUU XapaKTEpHbIE Uil aMUHOKHUCIOT. CHUHTE3 aMUHOKHUCIIOT.
Xumudeckui, (HepMEeHTATUBHBIA, U MHKPOOHUONOTHYECKU cuHTe3. llenTuapl. XuUMHYECKUN U
(epMEeHTATUBHBIA CHUHTE3 MENTUAOB KaK CIOCOOHOCTh MCIOJIB30BAaTh 3HAHHUS O COBPEMEHHOM
¢busznyecko KapTUHE MHUpA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU
BELIECTBA Ul NOHMMAaHUS OKPYXKAIOLIEr0 MHUpa WU sABJIEHUM Npuponbl.. [IpupoaHble nmenTusl.
AMUHOKHCIOTHl B MPOMBIIIJICHHOCTH U MeIULUHE. AMHUHOKHUCIOTHI KakK JIEKapCTBEHHBIC
BELIECTBA.

YPOBHU CTPYKTYypHOW opraHu3anuu OelKoBBIX Makpomoliekyn. IlepBuunas,
BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpbl OENKOB. XMMHUYECKHUN CHHTE3 M aHaIU3
OenkoB. OmnpeneneHre NePBUYHON, BTOPUYHON, TPETUYHON U YETBEPTHUYHOI CTPYKTYp OEIKOB.
Knaccer 0enkoB: KaTaqUTHYECKHE, TPAHCIOPTHEIE, PETYISATOPHBIE, 3aIIUTHBIE, COKPATUTEIILHBIE,
CTPYKTYpHBIE, pelenTOpHbIC, 3alacHble, MUTaTeIbHbIe U TOKcHuHbIe, Kinaccudukamms 6enkos.
Xpomarorpapuueckie MeTOAbl, IPUMEHSEMbIE HAa CTAJUM KOHLEHTPUPOBAHUS U Ha CTaJAUU
TOHKOM ouncTku. ['enp-punbrpanus. benku B mpomblnieHHOCTH u Meaunuue. [Ipumenenue
0€JIKOB B MEIUIIMHCKON ITPaKTUKE.

4.7.3. CTpyKTYypa U cBOiicTBa ()ePMEHTOB.

N3 wucropun nsH3uMonoruu. CBoiictBa ¢epmeHTOB. OmnpenenceHne aKTHBHOCTH
dbepMeHTOB. AKTUBHBIE LIEHTPHl (EepMEHTOB. BHyTpukieTodHOE pacrpenencHue (epMeHTOB.
Knaccugpukamuss u HOMeHKIarypa ¢epMeHTOB. MexaHusMm peWcTBusi (epmeHToB. OOmas
XapaKTepUCTUKa. MexaHu3M AeMCTBHs anKoroibaeruaporeHasbl. OCHOBBI (pepMEeHTATUBHOU
KMHETUKU. BinsgHue KoHueHTpauuu QepMeHTa U cyOcrpara. BiusnHue temneparypsl u pH
cpensl. Muruburtopsl hepmentoB. ObpaTrumbie HHTUOUTOPBL. OCHOBBI T€TEPOTeHHOr0 KaTalu3a.
Jlumonmutaeckue QepMeHThl. Perynsmust aKTHUBHOCTH  (PEpPMEHTOB. AJUIOCTEPUYECKHE
depMeHTbl. MynbTU(hEPMEHTHbIE KOMILIEKChl. MHOXECTBEHHBIE MOJIEKYJSPHbIE  (OPMBI
dbepmentoB. I[lpumenenue d¢epmenToB. OOmas xapakTepucTuka. KMmmoOunmu3upoBaHHbBIE
depmentsl. [Ipumenenue ¢gepmeHToB B MenuiHe. @epMEeHTHl B KIMHUYECKOW JUArHOCTHUKE.
MonekynsipHble OCHOBBI SH3UMonaTHil. [Ipumenenne GpepMeHTOB B (papMalleBTUYECKOM aHAIN3€
U TPOMU3BOJCTBEHHBIX IIpoleccaX Kak IpUMepa TOTOBHOCTHM K pEalu3alUd CUCTEMBI
MEHEI)KMEHTa KauecTBa OMOTEXHOJIOTMUECKON MPOJIYKIUU B COOTBETCTBUU C TPeOOBaHUSIMU
POCCUICKHUX M MEKIYHApPOJHBIX CTAHJAPTOB Ka4eCTBA.

4.7.4. CTpyKTypa U CBOICTBA HYKJEHHOBBIX KHUCJIOT.

OOmast xapakTepuCTUKAa. XHUMHUYECKHH COCTaB HYKJIEMHOBBIX KHCIOT. A30THCThIE
OCHOBaHus. TayTomepusi U HEKOTOpble Apyrue (QU3MKO-XMMHUYECKHE CBOWCTBA a30THUCTBIX
OCHOBaHUM. YrneBoaHble kKoMnoHeHTsl. Hykieosunsl. Hykineotunsl. [Ipupoassie HykineoTHab!,
CTPYKTypa, QyHKIMH. Makpospruueckue HykieoTuaTpudocarsl. [{ukindyeckue HYKICOTHIBI.
Hykneotuasl B coctaBe KopepMeHTOB. CHHTETHYECKHE aHAJOTM HYKJIEOTHJOB, O00JAaCTH MX
MIPUMEHEHHUS. CrpykTtypa HYKJIEMHOBBIX KHCIIOT. CrtpykTtypa u byHKIIIN
ne3okcuprbonykinenHoBbIX KUcioT (JJHK) u pubonykinennoBsix kuciot (PHK).

4.7.5. Butramunbl. Knaccndukanus u pyHkuuu.
Bumamunvl pacmeopumute ¢ sncupax.

Obmas xapakrepuctuka. Kiaccudukanmus ButamMuHOB. Hapymenue OanaHca
BUTAaMHHOB B opraHusMe. KodepMeHTHas QyHKIHsS BHUTaMHHOB. BUTaMWHBI pacTBOpPHMEIC B
xupax. Buramunsl rpynmsl A. buoxumundeckue QyHkiuu. buocuHTE3. ABHTaMHUHO3.
[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. buoxummdeckne Qynkuuu. CHHTE3.
Buramun F.O6m1ast xapakrepructuka. ABUTAaMUHO3.

Bumamunv pacmeopumuwie 6 gooe.

Butamunbr:  Bi(tnamun), Ba(pubodnaBun), Bs(mantorenoBas kucinota), Bs(PP,
HUKOTHHAMH/I, HUAINH), Bg(MTUPHUIOKCHH, THUPUIOKCAMUH, TUPAOKCaNb), Biy(1mankobanamuH).
OO6mas xapakrtepuctrka. MetabonusMm. buoxumudeckue ¢yHknuu. CuHTE3. ABUTaMHHO3.
[TpakTueckoe nmpumeHenune. Butamuna Bis(manraneoBas kuciota).buoxumuueckue (QpyHKIIHH.
Cunres. [Ipaktnyeckoe npumeHenue. Butamunbl: B, (donueBas kucinora) u C(ackopOuHOBas
kucinota). OOmas xapakrepuctuka. Metabonusm. buoxumuueckne ¢ynkmun. Cunres.
Autamuno3. [Ipaktudeckoe mpumeHenue. Butamuubl rpynmbel P (6nodnaBonounasr). Obmas
xapakrepucTtrka. Merabonmusm. buoxumuueckue ¢ynknuu. buocunres. ABuramMmuno3. Butamun
H (6wotmn). OOmas xapakrepuctuka. Merabomm3Mm. buoxummueckue ¢yHkuun. CuHTE3.
ABHUTaMUHO3.

4.7.6. Yraesoabl. CtpoeHue u QyHKIUM.

O6mass xapakrepuctuka. @DOyHKIMM yriIeBOJOB. MoHOcaxapuabl: CTPOECHHE,
HOMeHKIaTtypa.  DU3HKO-XMMHYECKHE  CBOWCTBa  MoOHOcaxapuaoB.  Onurocaxapuisl.
[Tonmucaxapuapbl (TIMKaHBI).

PesepBHbIe U CTpYKTypHBIE nonucaxapubl. [IpakTuueckoe NpuMeHEeHHE YIIIEBOOB.

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 GPyHKIMH.

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

O6meH nununoB. BuyTrpukietounsiii oOMeH nunuaos. Karabonusm
TPUALMITIINIEPOSIOB. OKUCIIEHUE JKUPHBIX KUCI0T. KeToHOBbIE Tena: OMOCHHTE3,
Ononornyeckas posb. buocuHTe3 JKUPHBIX KUCITOT. CHHTE3 HEHACHIIIEHHBIX KUPHBIX KHCIIOT.
buocunTe3 TpranuaranneposnoB u riuuepododonmunuaos. buocunres creponos. Perynsus
aunuaHoro oomena. Hapymenue nunuaHoro ooMeHa.

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

OOmass xapakrepucTuka. ['OpMOHBI JKMBOTHBIX M 4YesloBeKa. KieTKu-MUIIEeHH.
Penenrropel. Knaccudukanust ropMoHoB. buonoruuyeckue cBoicTBa TOPMOHOB. MeXaHH3MBbI
neicTBUS TOpPMOHOB. ['opMoHBI pacteHuit (¢uroropmonsl). IlpakThyeckoe mnpUMEHEHUE
¢uToropmMoHoB. ['OpMOHBI LIeHTpaNbHBIX kené3. ['opMoHbI runotanamyca. ['opMoHbI runodusa.
AnnpenokoptukoTponHelii ropmoH (AKTI). JlunorpornuH. MenaHOUUT—CTUMYIHPYIOIIMMA
ropmoH (MCI). Ilponaktun. I'opmon pocrta (comatorponus, CTT'). TupeoTponHslii ropMoH
(TTI). I'opHanoTponHble TopMOHBI. BaszonpeccuH u oKcUTOLMH. ['OpMOHBI MepudpepuyecKux
SHJIOKPUHHBIX Kené3. OOmas xapakrepucTuka. ['OpMOHBI IIUTOBUAHOM Kene3bl. [ OpMOHBI
napamuToBuHON ckene3bl. Ilapatropmon. Kanbuuronun (KT). ['opMOHBI Haano4eyHUKOB.
['opMOHBI MO3roBOrO CJIOSi HAANOYEYHUKOB. ['OpMOHBI KOpbl HaAmodeuyHUkoB. IlomoBbie
TOPMOHBI. AHIpOTeHbl. DCTPOreHsl. ' OpMOHBI MOAKETyJ0UHON Kkene3bl. UHcynuH. ['mokaros.
Comatocratul. IIpakTHueckoe NpUMEHEHHE TOPMOHOB IOPKETYJOYHOM XKene3bl. ['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 MHTEIPallii KOMIIETEHTHOCTHOT'O ¥ INYHOCTHO-OPUEHTUPOBAHHOTO
IIOAXOO0B C 3JIEMEHTAaMU TPAJAULMOHHOIO JIEKIIMOHHO- CEMUHAPCKOI0 U
KBa3UNpPO(ecCHOHAIBHOr0 00yYeHHsI ¢ MCII0JIb30BaHUEM MHTEPAKTUBHBIX (POPM IIPOBEACHUS
3aHTHUI, UCCIIEOBATEIBCKON POEKTHOM JEATEIBHOCTH U MYJIbTUMEIUNHBIX YUEOHBIX
MaTEpUAJIOB.

Bup yueOHBIX 3aHATHI dopma npoBeAeHU
Jlexuun MHTEpaKTUBHAsA (hopMa -IIPE3EHTALH C
UCIIOJIb30BAHUEM MYJIbTUMEAUMHBIX CPELICTB C
HOCJEIYIOIUM 00CYXICHUEM MaTepuasoB (JIEKLUs —

BH3YyaIM3aIus)
[IpakTuueckue 3aHATHS TectupoBaHue, BHIIOTHEHHE IPYIIOBBIX ayAUTOPHBIX
3aJJaHU¥, UHIUBUIYATbHBIE JTOKIIAIbI
CamocrosiTenpHas padbora coYeTaHue TpaauImoHHOU (popmel (paboTa ¢ yueOHOI
00yJaromuxcs U CIIPAaBOYHOH JIUTEPATYPOil, N3ydeHHE MaTepHaIOB

HMHTEPHET-PECYPCOB, MOATOTOBKA K MPAKTHYECKUM
3aHATHUSAM U TECTUPOBAHMIO) U UHTEPAKTUBHON (POPMBI.
3amuTa U pe3eHTalus pe3ysIbTaToB

CaMOCTOSITEJIbHOTO MCCIIE0OBAHNS HA 3aHATUAX

B nensx peanuzanuu JIGKLIMOHHOTO IMKJIA, IPAKTUYECKON U CaMOCTOSATENbHOW paboThI

6YIIYT HCITIOJIB30BAHbI J'H/I‘-IHOCTHO-OpI/IeHTI/IPOBaHHblf/'I, I[eﬂTeJILHI:Iﬁ IIoaAxXonq
T PEpEeHIIMPOBAHHOTO O0YUYCHHUSI C MCIIOJIL30BAaHHEM METOJIOB aKTHBHOTO U WHTEPAKTUBHOTO
00y4eHusI.

Jns  ocBoeHMsS JUCHMIUIMHBI «OCHOBBI OHMOXMMHMY» HCIOJIB3YIOTCSl  pa3iIMyuHbIE
oOpa3oBaTe/ibHblE METOJbl W TEXHOJIOTUM JJisi peanu3anuu kommnereHuuil. [IpenonaBanue
JUCLUIUINHBI TIPEJyCMaTPUBACT JIEKLIUH, NPAKTUYECKUE 3aHATUSA, TECTUPOBAHUE, IPUMEHEHUE
AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHHA (pa300p KOHKPETHBIX CHUTyalui) B
COYETaHUU C BHEAYTUTOPHOI paboTO C 11e1b0 GOPMUPOBAHUS U PA3BUTHUS MPO(PECCHOHATBHBIX
HaBbIKOB oOyuatomierocsi. CamocrosiTenbHasi paboTa npelycMaTpuBaeT MOJArOTOBKY K JIEKIHSIM
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 MaTepuaiamMH (3JIEKTPOHHBIMHU TPE3EHTAlUsIMU, BUJEOPHIbMaMHU), C
MIOMOUIBIO0 KOTOPBIX MOXHO BU3YaJIM3UPOBATh U3J1araeMblii MaTepHall.

6. ®OH/ OLIEHOUYHBIX CPEACTB AUCHUIINHBI (MOaYJIs) «OCHOBBI OHOXUMM K

6.1 IlacopT poHIa OLIEHOYHBIX CPEICTB MO
mucaumInae «OcHOBBI OMOXUMHH »

KonTponupyemsle paziessl Kon OneHouHOE CpeCTBO
Nori/mm (TeMbl) TUCIIUTUTHHBI KOHTPOJIMPYEMO
1 KOMIIETEHLIUH
HaumenoBanue KOJI-BO
1 BBeneHne B AUCHUIUINHY. VK-1; OIIK-1; | TecroBble 3aganus 12
Metonabl OMOXUMHU OIIK-7 Temsl pedepaToB 5
Bompockr k 3auéry 10
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2 VK-1; OIIK-1; | TectoBrle 3agaHus 14
CTpyKTypa 1 CBOMCTBA OEJIKOB OIIK-7 Temsl peepaTos 5
Bormpocs! k 3auéty 10
3 CTpyKTypa 1 CBOWCTBa VK-1; OIIK-1; | TecroBble 3amanus 14
bepmeHTOB OIIK-7 Temsl pedepaToB 6
Bormpocs! k 3auéty 10
4 . VK-1; OIIK-1; | TecroBble 3agaHus 12
CTpykTypa 1 CBOHCTBA OIIK-7 Temsl peeparon 4
HYKJICHHOBBIX KUCIIOT Bompoch! k 3auéry 10
5 VK-1; OIIK-1; | TecroBric 3aganus 12
Butamunsl. Kmaccudukanms u OIIK-7 Temst pedepaTon 4
bynxuwn Bomnpocs! k 3auéty 10
6 VK-1; OIIK-1; | TectoBrle 3agaHus 12
VYrnesoasl. CTpoeHue u OIIK-7 Tembi pedpepaton 7
bynxuwn Bomnpocsr k 3auéty 10
7 VK-1; OIIK-1; | TecroBble 3aganus 12
Tl zss. Crpoenne u OIIK-7 Temsl pedepaToB 3
bynxmm Bomnpocsr k 3auéty 10
8 VK-1; OIIK-1; | TecroBble 3aqaHus 12
'opmonsl. Knaccudukanus u OIK-7 Tembi pedpepatos 3
bynxmm Bompocsr k 3auéty 10

6.2. IlepeyeHb BONPOCOB K 3a4ETy

Pa3zpen 1

1.CoBpemeHHbIE IPEACTABIEHUS O CTPOEHUU PACTUTENBHOM KIETKH U €€ XUMUYECKOTO
cocrasa. (YK-1; OIIK-1; OTIK-7)
2.  buoxumus Kak METOMOJIOTHS, HCIIOIB3YIOMIAsh YMEHHE MOJIb30BaThCs CIOCOOHOCTHIO U
TOTOBHOCTBIO UCIOIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUILINH B
po¢hecCUOHANBbHON 1eATEIbHOCTH, IPUMEHATh METO/Ibl MATEMaTHUECKOT0 aHaJIN3a U
MOJIETTUPOBAHMS, TEOPETUIECKOTO U dKcriepuMenTanboro uccnenobanus. (YK-1; OIIK-1; OITK-
7)
3. Kparkas xapakteprctika ocHOBHbIX opraneit kietku. (YK-1; OIIK-1; OTIK-7)
4.  buomeMmOpaHsbl KJIeTKH, ux crpoeHue u poisb. (YK-1; OIIK-1; OIIK-7)
5. OOmwme cBoiicTBa aMUHOKHUCIOT U X Kiaccupukarus. (YK-1; OIIK-1; OITK-7)
6.  OraenbHBIE IPENCTABUTEIH aMUHOKUCIIOT U UX POJIb B )KU3HECSITEIHPHOCTH PACTCHH.
(VK-1; OIIK-1; OIIK-7)
7.  OOmue cBoiicTBa 6enkoB u ux kinaccudukanus. (YK-1; OIIK-1; OIIK-7)
8.  TIpoctsie u cnoxuble Oenku. VX cX0ACTBa U pa3inyius B CTPYKTypHO#t opranu3zanuu. (YK-
1; OIIK-1; OITK-7)
9.  Xwumwnueckuil U (epMEHTATUBHBIN CHHTE3 MENTHIOB KaK CIIOCOOHOCTH MCIOIb30BaTh
3HaHUS O COBPEMEHHOM (PM3NIECKON KapTHHE MUPA, POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOSHHH BEILECTBA JJIsi IOHUMaHHsI OKPY’KAIOIIEro MUpa U SIBIECHHUH
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; OIIK-7)
12.  TmapodumbHOCT OeKOB. DaKTOPHI, 00ECIIEUNBAOIINE YCTOMUYUBOCTE MOJIEKYIT Oellka B
OMOJIOTMYECKHX JKUAKOCTAX kuBbIX opranu3MoB. (YK-1; OIIK-1; OITK-7)
13. HyknewHOBBIC KUCIOTHI H HYKJICOTUABI. XUMUYECKUN COCTaB M CTPOCHUE HYKIEHHOBBIX
kucnot. (YK-1; OITK-1; OTIK-7)
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14. TlepBuuHas, BTOpUYHAS, TPETHUHAS U YCTBEPTUYHAS CTPYKTYpa HYKJICHHOBBIX KUCIIOT.
(YK-1; OIIK-1; OIIK-7)

15. Jlokanu3anus HyKJICHMHOBBIX KHCIOT B KileTke U ux poib. (YK-1; OIIK-1; OIIK-7)

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

17. OO6mwue cBoiicTBa hepMeHTOB Kak Oroornyeckux karamusatopos. (YK-1; OITK-1; OIIK-
7)

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

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

20. OcHoBHBbIC ycIOBHS 111 PYHKIIMOHUPOBAHUSI ()EPMEHTOB B PACTUTEIIBHBIX KJIETKAX.
Uzodepmentsr. (YK-1; OITK-1; OIIK-7)

Pa3zgen 3

21. Knaccudukauus u Homenkiarypa pepmentos. (VK-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. WMzomepassi (5). (VK-1; OIIK-1; OIIK-7)

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

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

29.  Onurocaxapuibl U MOJIUCAXapHIbl. Y POBHH CTPYKTYPHOM OPraHU3AIINH MTOJIMCAXaAPHIOB.
(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
HPOAYKIIMH B COOTBETCTBUU C TPEOOBAHUSMH POCCUICKUX M MEXKIIyHAPOIHBIX CTAHIAPTOB
kagectBa. (YK-1; OIIK-1; OITK-7)

Pa3zpen 4

31. BsaumompeBpaiieHus YIIeBOA0OB B pacTUTeNbHbIX opranm3max. (YK-1; OITK-1; OITK-7)
32.  Xwumwusm nporieccoB OpoxeHust 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; OTIK-7)

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

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

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

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

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

Pa3zpnen 5

41. OOMeH nunuaoB. ['uaponu3 3amacHbIX JunuoB-Tpuanuiruieposios (TAT). (VK-1;
OIIK-1; OIIK-7)

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

43. buocunres munuaoB. bruocunres rimiepon-3-pocdara. (VK-1; OIIK-1; OTIK-7)

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

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

46. buocunTe3 HOCHONUTUIOB U UX POJIb B KUIHEACATSILHOCTH PACTUTENBHBIX KieTok. (VK-
1; OIIK-1; OIIK-7)

47. Opranmueckue KUciaoThl anudaruueckoro psaa. (YK-1; OIIK-1; OIIK-7)

48. OOMeH oprannyeckux Kuciot y Hu3mux pacrenuid. (YK-1; OIIK-1; OTIK-7)

49. OOMeH opraHuveckux Kuciot y Beiciux pactenuid. (YK-1; OITK-1; OIIK-7)
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50. JKupopacTBopuMBIC BATAMUHBI K UX OnoxuMuueckue pyHkiun y pacrenuit. (YK-1; OIIK-
1; OIIK-7)

Pa3nea 6

51. BopopacTBOpHMBbIE BUTAMHUHBI U UX OMOXUMUYECKHE (QYHKLIUU B PACTUTEIIBHBIX
opranusmax. (YK-1; OIIK-1; OIIK-7)

52. Buramun A (petuno:n) (anTukcepodTamsbMuueckuii). PacnpocTpanenue B mpupoe u
cyrouHast motpedHocTh. Pusnonorundeckas ¢pynkuus. (YK-1; OIIK-1; OITK-7)

53. Bwuramun D (Butamun D;-sprokansiindepon u Buramud Ds-xonekanbimdepod).
(AnTHpaxutryeckuii). Pacripoctpanenue B mpupojie U CyTOYHask MOTPEOHOCTb.
Odusunonornueckas Gpyakius. (YK-1; OIIK-1; OIIK-7)

54. Bwramun K (Butamun Ki-pumroxunon u Buramus Ko-MeHaxXMHOH)
(anTHremMopparuueckuii). Pacrpoctpanenue B npupoie ¥ CyTouHasi NOTPeOHOCTb.
Ousnonoruyeckas pynkius. (YK-1; OIIK-1; OIIK-7)

55. BwuramuHn E (0, B u y-Toxodeposibl) (BUTaMHH CIIOCOOCTBYIOIIMI Pa3MHOKECHHIO).
Pacnipoctpanenue B pupo/ie U CyrouHasi moTpedHocTs. dusnonornyeckas ¢pyukuus. (YK-1;
OIIK-1; OIIK-7)

56. Bwuramwun B; (Tnamun) (aHTHHEBpUTHBIN). PactipocTpanenne B Ipupoae U CyTOYHAs
notpedbHocth. dusnonornueckas pyukiws. (YK-1; OIIK-1; OIIK-7)

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

59. Butamun Bg (mupu10KCHH, MUPUIOKCAMUH, TUPUOKCAIIb) (aHTUAEPMATUTHBIN).
PacnipocTpaneHue B IpHpoe U CyTouHas moTpedHocth. dusnonorunyeckas ¢pyukums. (YK-1;
OIIK-1; OIIK-7)

60. Buramun B1, (mnankoOanaMuH) (aHTHaHEMUYECKUI). PactipocTpanenue B mpupojie u
cyrouHas norpedHocTh. Pusnonornyeckas Gpynkuus. (YK-1; OIIK-1; OIIK-7)

Pasznen 7

61. Buramun PP unu Butamun Bs (HUKOTHHOBast KUCI0TA, HUKOTUHAMM/I, HUAIIWH )
(anTunemuaprudeckuit). Pacnpocrpanenue B pUpojie U CyTOYHAs HOTPEOHOCTb.
Ousnonoruyeckas ynkius. (YK-1; OIIK-1; OITK-7)

62. ®onueas kucioTa (BuTamMuH B, nnn Bg) (anTnanemuueckuii). Pactipoctpanenue B npupoje
U cyTouHas notpedHocth. Ousnonorunueckas pyukius. (YK-1; OIIK-1; OITK-7)

63. IlantoTeHoBas kucnora (BUTaMuH B3) (aHTHIEpMaTUTHBIHN). PactipocTpaneHue B mpupojae U
cyrouHas moTpedHocTh. Pusnonornyeckas Gpynkuus. (YK-1; OIIK-1; OIIK-7)

64. buotun (Butamut H win B7) (antucebopeiinslit). Pacnpoctpanenue B mpupojie U CyToYHas
notpedHocth. Ouznonornueckas pyukus. (YK-1; OIIK-1; OI1K-7)

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

66. Butamunsl rpynmnsl P (6uodnaBoHouab!) (pyTHH, reCiepuinH, KyMapuHbl, aHTOLIMAHBI U
np.). Pacipoctpanenue B mpupojie U CyTouHas nmotpedHocts. @usnonorunueckas Gpyukmus. (YK-
1; OIIK-1; OIIK-7)

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

68. ITorpeOHOCTD B BUTAMUHAX y pacTeHuil u mukpoopranusmos. (YK-1; OIIK-1; OIIK-7)
69. O6mMeH aMUHOKHUCTOT U 0enkoB. Pukcanus azota. KpyroBopot a3ora B mpupoe.
Boccranosnenue HutpatoB g0 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. Tpancnsuus 6enkos. (YK-1; OIIK-1; OIIK-7
73. T'uaponu3 6emkoB. [Ipoteassr pactenuit. (YK-1; OITK-1; OITK-7)

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

75. Kinaccudukanus ropmonos. (YK-1; OIIK-1; OITK-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. KoMmnapTMeHTanu3anus MeTaboIMYecKuX myTtei B pactutenbHoM opranusme. (YK-1; OITK-

1; OIIK-7)

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

6.3. llIkaJjia o1lleHOYHBIX CPEICTB

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

JUCIHIUTAH B TPOPECCHOHAIBLHOU JeSTSILHOCTH,
MIPUMEHATh METOABl MAaTeMAaTHYECKOIO aHallu3a M
MOJICITMPOBAHMS, TEOPETUUYECKOTO u
AKCIIEPUMEHTAIIBHOTO UCCIICA0OBAHMUS,

-OCHOBHBIE TEPMHHBI U TTOHSATUS TUCIUTIIINHBI,
YmMmeer:

OTJIMYHO YMEET TIOJIb30BAThCSI CIIOCOOHOCTBIO K
peanu3alyy U yIpaBIeHUI0 OMOTEXHOIOTHIECKUMU
poleccamy,

Bnaneer:

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

Bonpocsr st
3auera (35-50)
OaioB

MUpa, MIPOCTPAHCTBEHHO-BPEMEHHBIX

3aKOHOMEpPHOCTSIX, CTPOEHMM  BellecTBa  JUIA

MOHUMAHUSI OKPY)KAIOIIETO MHpa W  SBICHHUH

HPUPOABI;

- TOTOBHOCTBIO K  pealin3alid  CHUCTEMBI

MEHEPKMEHTa  KadyecTBa  OHMOTEXHOJOIMYeCKOH

NPOIYKIIMM B COOTBETCTBHH C TpeOOBaHUSAMH

POCCHHCKMX M  MEXIyHapOJIHBIX  CTaHJapTOB

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

OCHOBHEIC 3aKOHBI €CTEeCTBEHHOHAYYHBIX | Bompoch! ms

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

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

-XOpOIIIO YMEET MOJb30BAThCS CIOCOOHOCTHIO K
pean3aliy U yIpaBiIeHUI0 OMOTEXHOIOTHYSCKUMHU

3ayera (22-34)
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IIPOLIECCaMU;

Bnaneer xopomuio:

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

- TOTOBHOCTBIO K  pEaM3allUd  CHCTEMBI
MEHE)KMEHTa  KadyecTBa  OHMOTEXHOJOI'MYeCKOH
OPOIYKIIMH B COOTBETCTBHH C TpeOOBaHUSAMHU
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(PEeCCHOHATBHOU JIEeATEeIbHOCTH,
MPUMEHATh METOABl MAaTeMAaTUYECKOro aHallu3a
MOJICITUPOBAHUS, TEOPETUYECKOTO n
AKCIIEPUMEHTATBHOTO UCCIIEA0OBAHMUS,

YmMmeer:

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

Bnaneer:

- YJOBJIETBOPUTEIBHO BIIAJEET CIOCOOHOCTHIO
HCITI0JIb30BaTh 3HAHUS O COBPEMEHHOU (PU3NUYECKOM
KapTUHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHUU  BEIIECTBA A
MOHUMAHUSI OKPYXKAIOLIEro Mupa |  SBICHHUI
MIPUPOIBL;

- TOTOBHOCTBIO K  pealM3allud  CHCTEMBI
MEHEHKMEHTa  KayecTBa  OHMOTEXHOJOTMYECKOU
MPOAYKIIMM B COOTBETCTBHHM C TPEOOBaHUSIMU
POCCHHCKMX W  MEXAYHapOAHBIX CTAaHJIApTOB
KayecTBa.

TecToBbIe 3a1aHUs
(11-20)

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

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

He 3naer:

METO/Ibl OBJIa/IEHUSI CHOCOOHOCTHIO M TOTOBHOCTHIO
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHBIX JUCLUILIINH B
npoeCCHOHANBHONW  JIeITENbHOCTH, TPUMEHSTh
METO/IbI MaTeMaTUYECKOTO aHanm3a u
MOJIETTMPOBaHMSI, TEOPETUYECKOTO U
AKCIEPUMEHTAILHOTO UCCIIEIOBAHMUS;

He ymeer:

- IOJIb30BaThCsl CIIOCOOHOCTHIO K pealn3aluu U
YIIPaBJICHUIO OMOTEXHOJIOTMYECKUMH MPOLIECCAMH,
He Bnaneer:

- CHoCOOHOCTBIO  HCHOJNB30BaTh 3HAaHUS O
COBpEMEHHOW  (PU3MYECKOM  KapTHHE  MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIeCTBA TUIs MTOHUMAaHUS

TecToBbIE 3a1aHHS
(0-10)
Pedepat(0-6)
DK3aMeHalMOHHbIE
ounersi— (0-18)
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OKPY>KaIOILIEro MUpa U SIBIICHUI IPUPO/IbI;

- TOTOBHOCTBIO K  peaji3allud  CHCTEMBbI
MEHE/KMEHTa  KauecTBa  OMOTEXHOJIOTUYECKOM
NPOAYKIIMM B COOTBETCTBUU C TpeOOBaHUSIMHU
POCCHMCKMX M  MEXIYHApOJHBIX  CTaHIapTOB
KauecTBa

Bce KOMIUIEKTBI OIICHOYHBIX CPeACTB (KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTEPHAJIOB),
HEOOXOIUMBIX JIJISl OLICHKH 3HAHWI, YMEHUH, HABBIKOB U (HJIN) OMBITA JESTEILHOCTH,
XapaKTEPU3YIOIIUE 3Tabl (POPMHUPOBAHUS KOMIIETECHIIMI B TIPOIIECCE OCBOCHUS TUCITUILITHBI
(Momyss) moAPOOHO MPEACTaBICHBI B TOKyMEHTE «DOH/I OIICHOYHBIX CPEACTB TUCITUTUTHMHEI
(MOTyIIsT)».

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

7.1 OcHoBHasi y4yeOHasi uTeparypa:

1. benocoxoB @.I. VMKJl mo gucnumimHe «OCHOBBI OHOXUMHHY» IS
oOydaromuxcsi Mo mnporpaMMe OakaiaBpuaTa OYHOM, 3a0YHOW M JUCTAHIIMOHHOW (HOPMBI
oOydeHus 10 HanpaBieHuto noarotoBku: 19.03.01- buorexnomorusi Ilpodums -
buorexnonorus. Muuypunck- Haykorpag P®, Muuypunckuit 'AY, 2021.

2. 3unkeBud, E.I1. OcHOBBI Onoxumun [ D1eKTpOoHHEIH pecypc] : yueOHoe mocoowne / E.IL.
3unkeruy, T.B. Jlo6oBa, U.A. Epemuna. — Dniektpos. aan. — Kemeporo : KemI['Y, 2017. — 108 ¢. —
Pexxum moctymna: https://e.lanbook.com/book/103930. — 3ari. ¢ sxpaHa.

3. Mamnkosa, O.B. OcHOBBI OnoxuMuy [DIEeKTPOHHBIN pecypce] : yaedHoe mocodue / O.B. Mankosa,
O.A. Iletpos, M.E. KitoeBa. — 3DnexrpoH. gad. — Weanoso : UT'XTY, 2009. — 48 c¢. — Pexum
nocryma: https://e.lanbook.com/book/4508. — 3aru. ¢ 3kpaHa.

7.2 lonosiHUuTEIbHAST yueOHasi IUTepaTypa
1. Epwos, 0. A. buoxumus : yueOHUK U IPaKTUKYM Ui akajieMudeckoro Oakanaspuara / 1O.
A. Epmos, H. W. 3aiineBa ; nox pexakuueit C. U. llyknna. — 2-e u3z., ucrp. u gorn. — MockBa
: UsmarennctBo FOpaiit, 2018. — 323 ¢. — (bakanasp. Axagemudeckuii kypc). — ISBN 978-5-
534-07505-2. — Texcrt : anexkrponnsiii // DbC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/423217
2. Konpman, S. Harnmsgnas Owoxwmus : cupaBounuk / . Komeman, K. -. Pém ; mepeBox c
anrauiickoro T. I1. MocosnoBoiil. — 6-e uzg. — MockBa : Jlaboparopus 3nanwmii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Texkcrt : snexkTpoHHBbIN // JlaHb : 3JIeKTpPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/121226. — Pexum mocTyma: il aBTOPH3.
IIOJIB30BAaTENEH.

7.3. MeToanyeckue yKa3aHus M0 OCBOEHUIO TUCHUILINHBI

2. bermocoxoB @.I'."  YMK]] no gucrumnianHe «OCHOBBI OMOXUMHUN» ISl OOyYarOIIMXCS T10
mporpaMme OakanaBpuaTa OYHOM, 3a0YHOM M JAUCTAHIIMOHHOH (OpMBI  OOydeHHUs IO
HarnpasieHuto: 19.03.01- buorexnonorust [Ipoduns - buorexunonorus. Muaypunck- Haykorpan
P®, Muuypunckuii 'AY, 2023.

7.4. UadopmannoHHbie U HUPPOBbIEe TEXHOJIOTUHU (IIPOrpaMMHOe
o0ecrneveHne, coBpeMeHHbIe MPpodeccuoHAIbHbIE 0a3bl JAHHBIX U
HH(pOpPMaALIMOHHBbIE CIIPABOYHbIE CUCTEMBbI)
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https://biblio-online.ru/bcode/423217

VYuyeOHast qUCUMIUIMHA (MOYJB) MPEelyCMaTPUBAET OCBOCHUE HH()OPMAIIHOHHBIX U
U(POBBIX TeXHOJIOTUH. Peanu3anus u@poBbIX TEXHOJIOTHI B 00pa30BaTEIbHOM IIPOCTPAHCTBE
ABJIIETCS OJHOW M3 BaKHEHIIMX Liesiel 00pa3oBaHMsl, JAOLIEN BO3MOXHOCTh Pa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa 00yUaroMXCsl Kak OyylX BEICOKOKBAIN(UIIMPOBAHHBIX
CIELIUAIHCTOB.

[udpoBbie TEXHOIOIUU IPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOIO peILICHHS
3aj71a4 Mpo¢eCCUOHATBHOT0, COLUATIBHOTO0, JINYHOCTHOTO XapaKTepa C UCIIO0JIb30BAHUEM
pa3IMYHbIX BUAOB KOMMYHHUKALIMOHHBIX TEXHOJIOIMH. OcBOeHHE HUPPOBBIX TEXHOJIOTHUH B
paMKax JaHHOW AUCHUIUIMHBI (MOIYJISl) OPUEHTHPOBAHO HA CLIOCOOHOCTH 0€30MacHO U
Ha/IJIeKalluM 00pa3oM MoJlyyaTh JOCTYI, YIPaBIATh, HHTETPUPOBaTh, 0OOMEHUBATHCH,
OLIGHUBATh U CO3/1aBaTh WH(POPMAIIHIO C TIOMOLIBIO IU(POBBIX YCTPOICTB U CETEBBIX
TexHosioruil. @opmupoBanue HU(POBOI KOMIETEHTHOCTH MIPeIoIaracT padboTy ¢ JaHHBIMH,
BJIa/ICHUE UHCTPYMEHTAMHU U1 KOMMYHHMKAIUH.

7.4.1. DJ1eKTPOHHO-0UOJIMOTEYHASI CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «2BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue ycayr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas 35eKTpoHHAsE OMOIHUOTEKA)

2. DNeKTpOHHO-0MOIMOTeYHas cucTeMa u3iatenbcrBa «Jlanb» (https://e.lanbook.ru/)
(toroBOp Ha OKa3aHWE YCIIYT 10 MPEAOCTABICHHUIO TOCTYIIA K 3JIEKTPOHHBIM n3anusm OO0
«M3natensctBo Jlanby ot 03.04.2023 No 1)

3. DnekTpoHHO-0MOIMOTEeYHAs cucTeMa u3aarenberBa «Jlanby (https://e.lanbook.ru/)
(oroBoOp Ha OKa3aHME YCIYT MO MPEAOCTABICHUIO JOCTYNA K AIEKTPOHHBIM u3aanusim OO0
«M3narenscTBo JIanb» oT 06.04.2023 Ne 2)

4. ba3za naHHBIX 1eKTPOHHBIX HH(popManoHHBIX pecypcoB PI'BHY ITHCXB (norosop
1o 00€CIeYeHHIO OCTYIa K AJIeKTPOHHBIM HHpopMmaimoHHbM pecypcam ®I'BHY [IHCXb
yepes repmuHal yaanenaoro goctyna (TY ] ®T'BHY [THCXB) ot 07.04.2023 Ne 6/H)

5. DnekTpoHHO-OubaMoTeYHas cuctema «AgriLib» ®I'BOY BO PIA3Y
(http://ebs.rgazu.ru/) (momonHUTEILHOE COTIAIIICHUE HA TIpeaocTaBiaeHue AocTyna oT 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas 6ubnanoreuHas cuctema «HanumonansHelii uppoBoi pecype «PykoHT»:
Komnekmuu «ba3oBbrit MaccuB» u «Komoc-c. Cenbckoe xo3siictBoy» (https://rucont.ru/) (moroop
Ha OKa3aHHWe YCIyT Mo npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexTponHOE M3naTenbcTBo FOPAWITY (https://urait.ru/) (10roBop Ha okasaHHe
YCIIYT MO MPEA0CTaBICHUIO AOCTYyMa K 00pazoBarenbHoi maThopme OO0 «IneKTpoHHOE
u3atenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMOTEeUHas cuctema «BepHanckuit» (https://vernadsky-lib.ru)
(oroBop Ha 6e3BO3ME3HOE UCTIONB30BaHuE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

9. baza nanubix HOb «HanunonaneHas snektponHas 6ubimoreka» (https://rusneb.ru/)
(morosop o moxkoyeHnu Kk HOb u npenocrasinenuu nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. CornarieHnue o COTpyIHUYECTBE M0 OKa3aHUIO OUOIHMOTEYHO-UH(POPMAITUOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT TIOJIH30BATEISIM YHUBEPCUTETA U3 YHCIIAa MHBAIUIOB TI0 3PSHHUIO,
CITa0OBUASIINX, MHBATUIOB APYTUX KATETOPU C OTPaHUYCHHBIM JOCTYIIOM K HH(POpMAIIIH,
JIUII, UMEIOIUX TPYAHOCTHU ¢ uTeHueM miockoneyaTHoro Tekcra TOI'BYK «TamboBckas
obnacTHas yHUBepcaiabHas HayuHast Ouonuoteka uMm. A.C. [lymkunay»
(https://www.tambovlib.ru) (cornamrenue o cotpyauudectse oT 16.09.2021 Ne 6/1)

7.4.2. UndopManiuoHHbIe CIPABOYHBIE CHCTEMbI
1. CrpaBouHas npaBoBast cuctema Koncynprantllntoc (10roBop nocTaBku 1
conpoBoxkaeHHs 3k3eMIuIsipoB cucteM Koncynprantllimtoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnekTpoHHBIN nepuoandeckuii cnpaBouHuk «Cucrtema 'APAHT) (morosop Ha
YCIAYTH IO COMPOBOXAeHHIO OT 22.12.2022 Ne 194-01/2023)
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7.4.3. CoBpeMeHHBbIe MPO(deccHoHATIBLHBIE 0a3bl TaHHBIX

1. ba3za naHHBIX HOPMATUBHO-TIPABOBBIX aKTOB MH(POPMAITMOHHO-00pa30BaTEILHOM
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
2. baza nannbix Hayunoit anexkrponnoit 6udamnoreku eLIBRARY.RU — poccutickuit
WH(OPMAIMOHHO-aHATUTUIECKHH ITOPTa B 00JIACTH HAYKH, TEXHOJIOTHH, METUIIUHBI 1
obpasoBanus - https://elibrary.ru/
3. Ioptain oTKpbITHIX AaHHBIX Poccuiickoit denepanmu - https://data.gov.ru/
4. OTkpbITHIE TaHHBIC DeepabHON CITY)KOBI TOCYaPCTBEHHON CTAaTUCTHKH -
https://rosstat.gov.ru/opendata
7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe IPOrPaAMMHOE

oﬁecneqemle, B TOM YMCJI€ 0TCICCTBCHHOI'O IPOU3BO/JICTBA

Ne HaumenoBanue PazpaboTunx HocrynHocts Ccbuika Ha Enunbiit PexBusuTel
1o (MMLIEH3UOHHOE, | peecTp poCCHIMCKUX MOATBEPKIAIOIIETO
(npaBoobnanare CBOOO/IHO nporpamm 11t 9BM JOKyMeHTa (1pu
JIb) pacnipoctpansie | u B/l (mpu Hamuum) HAJIMYHUN)
MOE€)
1 MicrosoftWindows, | MicrosoftCorpo | Jlunensunouuoe - JIunensust
OfficeProfessional ration ot 04.06.2015 Ne
65291651 cpok
JEHUCTBHS: OECCPOUHO
2 AHTUBUpYCHOE AO Jlunensuonnoe | https://reestr.digital.g CyOuIeH3NOHHBIH
MPOTrPaMMHOE «JIabopartopus ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacnepckoro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccust) 06.07.2022 Ne 6/H,
curity s OusHeca CPOK JIEHCTBHS: C
22.11.2022 o
22.11.2023
3 | MoitO¢pucCraumapta | OOO «Hosbie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
BIU - o0JiauHbIe ov.ru/reestr/301631/? «PyOukon»
OducHsIil makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 pabOoTHI C (Poccus) 03641000008190000
JIOKyMEHTaMHU 12
Y TIOYTOM CPOK JeiCTBUSA:
(myoffice.ru) OGeccpouHo
4 [MporpammHuas AO JIunensuonnoe | https://reestr.digital.g JIMueH3MOHHBII
cucTeMa JUIs «AHTHILIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
00OHapyKeHUsI (Poccust) sphrase_id=2698186 «AHTHUILIATAaT» OT
TEKCTOBBIX 17.04.2023 Ne 6627,
3aMMCTBOBaHHI B CPOK JISHCTBHSI: C
Y4eOHBIX U HAyIHBIX 17.04.2023 no
paboTax 16.04.2024
«Antumnaruat BY3»
(https://docs.antiplagi
aus.ru)
5 AcrobatReader AdobeSystems Cob6oaHO - -
- IPOCMOTP pacmnpocrpatsie
nokymeHntoB PDF, Moe
DjvU
6 FoxitReader FoxitCorporatio CBob6oaHO - -
- IPOCMOTP n pacmpocrpatsie
nokymeHToB PDF, Moe
DjvU

7.4.5. Pecypcbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKANINOHHOM ceTH « UHTEpHET»
CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmaruu https://cdto.wiki/

Pexxnm focryma:.garant.ru - cnpasouno-npasoBas cucrema «I'APAHT»

Pexxum noctyma: www.consultant.ru - crnpaBo4yHO-TipaBoBas cucrema «KoHCymbTaHT

IIrocy
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7.4.6. Iln¢ppoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJIbHOM

©EOND O AW

npoiuecce

LMS-mnardopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Snunekc./[uck, O6nako Mail.ru
Cepsucol onpocos: Suaekc @opmei, MyQuiz
CepBsucsl Buaeocss3u: Sunekc tenemoct, Webinar.ru

8. CepBuc coBMeCTHOM pabOThI HAJ MPOeKTaMH sl HeOonbmux rpymm Trello

http://www.trello.com

7.4.7. ludpoBble TEXHOJOTMH, IPUMEHsIeMble IPH H3YYeHUH JUCIUIIMHBI

Ne | HudpoBsie TEXHOIOTHH Buzpsl yaeOHOM paboTHI, dopmupyembie NaK
BBITIOJTHSAEMbBIC C IIPUMEHEHUEM KOMITETEHIINH
11M(POBON TEXHOJIOTUU
1. | O0maunsle TexHoaorun | Jleknuu YK-1 N1y
CamocTrosTenpHas padora N1 3yk-1
2. | bonpmme manHbIe Jlexinmn YK-1 N1 vy
CamocTrosTenpHas pabora N1 3yk-1

8. MarepuajibHO-TeXHHYECKOe o0ecneYeHne AU CIUTIIHHbI

YueOHast  ayauTopus
JUIst MIPOBEICHUS
3aHATHH JEKIIMOHHOTO

tuna (r. MudypuHCK,

yiL.
HNHTepHannonanbHas

oM Ne 101 - 2/32

1. J)Kano3u ropu3oHTaNbHBIE HA TPU OKHA
(uHB. No 2101065486)
2. UWntepaktuBHas jgocka (uHB. Ne

2101040205)

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

1. Microsoft Windows 7
(muen3us ot 31.12.2013 Ne
49413124, 0OeccpovHo).
2. Microsoft Office 2010
(manen3us ot 04.06.2015 Ne
65291658, 6eccpouHo).

VYyeOHass  ayauropus
JUIS IPOBEACHUS
3aHSATHN CEMUHAPCKOTO
TUINA, TPYNIOBBIX U
WHIUBUAYaJIbHBIX
KOHCYJIbTALINH,
TEKYIIEro KOHTPOJs U
IIPOMEKYTOUHON
arrectaruu  (YueOHas
nabopaTopus
MUKpPOOHOJIOTUHN)

(r. Mu4ypHuHCK, y4x03

3200 lumens XGA 3000:1 HDMI 3D
5. Habopst JIEMOHCTPAIIMIOHHOTO
o0opylnoBaHUS M y4eOHO-HArJIsAHBIX
OCOOHUI.

1. Cymmneabii mkap CM 50/250-500-
11(@ (uHB.Ne 41013401713)
2. Becsl JJIEKTPOHHBIE
(maB.Ne2101040151)

3. Kamepa KBY-1 CIIY wmox 9001
OakTepunuaHas yapTpaduoneToBas s
XpaHEHUs CTEPHUIIBHBIX HWHCTPYMEHTOB
(uHB. No 21013600786)
4. Kombonarpesarenr UT- 4100 ULAB

(500M+450 rpan) (uHB.Ne
21013600787)
5. Vnuprpa3BykoBas MoHKa (BaHHA)

1. Microsoft Windows 7
(mamen3us ot 31.12.2013 Ne
49413124, 0OeccpovHO).
2. Microsoft Office 2010
(nmuuensus ot 04.06.2015 Ne
65291658, 6eccpouHO).
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«Pomay, 9/29)

Uitciean-3 A1)  (uuB.Ne
21013600791)

6. Hocka  knaccHas (nHB.Ne
41013602279)

7. Kpecno opucroe AV 204 PL MK
TKaHb (uHB.Ne 41013602313)
8. Muxkpockon meauuuHckuii buomen 2
(uaB.Ne 41013401743, 41013401742,
41013401741, 41013401740,
41013401739, 41013401738,
41013401737, 41013401736,
41013401735, 41013401734,
41013401733, 41013401732,
41013401731, 41013401730,
41013401729, 41013401745,
41013401744)

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

10. TIpubop mns msmepenus (HI 2215-2
mukpornponeccopusiii pH/ C - merp ¢
ABTOMATHUYECKOM KaTuOpOBKOM u
aBTOTEPMOKOMIICHCAITUE ) (uHB.Ne
41013401712)

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

12. Cucremnsiii kommiekT: IIpoueccop
Intel Original LGA 1155, Bentuisarop,
MaTepHUHCKasl IUIaTa, MaMsITh, JKECTKUH
JIICK, BHJIEOKApTa, MOHUTOP, YCTPOMCTBO

JIA  YTCHUA

KOpIlyc, KJaBHaTypa,

MaMsTH, TPUBOJI,
MBI (MHB.Ne

41013401698)

13.  Cron naGopaTOpHBIH XUMHYECKHM
(1200x600x750) CTOJICIIIH.
IUTACTUK/Kapkac aji. mnpo¢uiab (MHB.Ne
41013602351, 41013602350,
41013602336, 41013602335,
41013602334, 41013602333,
41013602332, 41013602331
4103602330, 41013602329,
41013602328, 41013602327,
41013602326, 41013602325,
41013602324, 41013602323,
41013602322)

14. leiikep-unkybarop ES- 20/60 c

maTgopmoit

ACPIKATCIIEM  JJIA

KOJIO/CTaK.
21013400713)

BioSan, ¢

16 mwryxk 250 wmn
BS-010135-CK  (wHB.Ne

15. Pedpaktomerp UNPD-454B2M ¢
MOACBETKOW U jgon.iukanon. (uHB.Ne




41013401711)

16. YasTpoTepmocTar
1101040311)

17. Mkad s XxpaHeHUs 1a0OPaTOPHOM
nocynbl (800x450x1950) monku miacTuk/
Kapkac ajn. npouiab ¢ 3aMKoM (KMHB. No

41013602357)

(nHB.Ne

YueOHast  ayauTopus
UL CaMOCTOSITEIIbHOU
paboThI (r.
MuuypuHCK,
yi.MlHTepHanMoHanpHa
s oM Ne 101; 3/2396)

1. Mocka xnaccHast (mHB. Ne 2101063508)
2. XKamo3u (uuB. Ne 2101062717)
3. Xamo3u (uaB. Ne 2101062716)
4. Komnsrotep Celeron E3500, mar. rutata
ASUS, omnep.nmamsars 2048Mb, MoHHTOD

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

6. Mounob6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/We

b/ knmaBuarypa, Mblb  (MHB.  Ne
21013400521, 21013400520)
7. Komnstotep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommbrotep TopHamo Cope-2 (unB.Ne
1101045116, 1101045118, 1101045117)
9. Dkpan Ha mTatuBe  (UHB.No
1101047182)

KowMmmbploTepHas TeXHUKA MOIKIIOYEHA K
cetu  «MHTepHer» W obecrneueHa
nocrynoM B OMOC yHuBepcurera.

1. Microsoft Windows XP,7

(muuen3us ot 31.12.2013 Ne
49413124, OeccpovHo).
2. Microsoft Office 2003,
2010 (MeH3us oT
04.06.2015 Ne 65291658,
OeCcCpovHo).

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

4. nanoCAD (Bepcus 5.1
JOKajbHasg, oOpa3oBaTesibHAs
JIMLEH3Ms, CEpPUMHBIA HOMEp

NC50B-270716 JINLIEH3USI
JeiicTBuTeNnbHa  OeccpouHo,
OecrutatHas ).

5. IlporpaMMHBIN KOMILIEKC
«ACT-Tect Plus»
(IMIIEH3UOHHBIN JTOTOBOP OT
18.10.2016 ~ Ne  JI-21/16).
6. TUC Maplnfo Professional
150 mua  Windows  mis
y4eOHBIX 3aBEJICHUI
(IMIIEH3UOHHBIA JIOTOBOP OT
18.12.2015 Nel123/2015-y)

Pabouas nmporpamma aucuumianHbl «OCHOBBI MOJIEKYJIIPHOM OMOJIOTMH» COCTaBJIEHA B
coorBercTBUM ¢ TpeboBaHusiMu PI'OC BO mno nHampasnenuto mnoxarorosku 19.03.01

buorexnonorus

(YpoBeHb

OakanaBpuaTa), YTBEP)KIEHHOTO

oOpa3zoBanus 1 Hayku PO Ne 736 ot 10.08.2021.

JloteHT,
KaHJI.C.-X. HayK,
Penen3enr:

JOLIEHT Kadeapbl JaHAmaQTHON apXUTEKTYpHI,
3eMJIEyCTPOICTBA U KaJacTpoB,

KaHIUaT C-X HayK

G
Y

PUKa30M

MunucrepcTBa

benocoxos O.I..

I'youn A.C.

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CagoBOJACTBA, OWOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SHUCTBEHHBIX KYJAbTYp (mpoTokos Ne 9 ot «18» ampens

2022 1.)
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[Iporpamma  paccMOTpeHa Ha  3aceJaHMM  y4eOHO-METOJUYECKOM  KOMHUCCHHU
[TnomooBomHuoro uHcTHTyTa WM. M.B. Muuypuna Muuypunckoro I'AY (mportokom Ne 8 ot
«18» ampens 2022r.)

[IporpamMma yTBepkIeHa pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETa
npotokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma nepepabomana u donoanena 6 coomgemcemeauu ¢ mpeboganusimu @I'OC BO

IIporpamma paccMoTpeHa Ha 3acefdaHuu Kadeapbl caoBOJACTBA, OMOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBOJCTBA CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp (mpotokos Ne 9 ot «10» anpens
2023 r.)

[Iporpamma  paccMOTpeHa Ha  3aceJaHMM  y4eOHO-METOJUYECKOM  KOMHUCCHU
[TnomooBomHuoro uHcTUTyTa M. M.B. Muuypuna Muaypurckoro I'AY (mporokon Ne 9 ot
«17» anpens 2023 r.)

IIporpamma yTBepkaeHa pelIeHHEM Y4YeOHO-METOJUYECKOro COBETa YHHBEPCUTETA
npotokoi Ne§ ot «20» ampensa 2023 r.

24



		2023-08-12T09:30:13+0300
	Соловьёв Сергей Владимирович




