[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OU0: CeMIMHRCTEPCTBO:HAYKHA M BBICIHIETO OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA

[lomKHOCTb: NpopekTop No 06pa3oBaTesIbHOM AEATENbHOCTH
[ata nognucanus: 01.09.2025 14:51:46

YHUKaNbHbIN nporpaMMHb@Eﬁ@y BO «TBEPCKOI;I FOCyﬂAPCTBEHHbIﬁ YHUBEPCUTET»

6cb002877b2aleab40fdebb0cc541e4e05322d13

YTBEPXJIAIKO
Pyxoromurens OOI1

'Hukonaesa H.E.

7 29.05.2025 r-

PaGouast mporpamMma JUCITUTUTHHBI

buoxumusa u MoJiekyJasipHasi 0M0J10rusl

3akperuieHa 3a kadenpoi

3o0o0n0run u ¢puznoa0rnu

VueOHbIi m1an
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Kpanuduxarus Bbakanasp
Dopma o0ydeHHS Oo4Hast
Oommas TpyIoeMKOCThb 4 3ET
YacoB 110 y4eGHOMY ILIaHy 144 Bugs! koHTpONIT B cemecTpax:
B TOM YHUCIIE:
ayJUTOPHBIC 3aHATHUS 60
caMOCTOsTeNIbHAs paboTa 57
4acoB Ha KOHTPOJIb 27

PacnpenesieHue 4acoB AMCHUIIMHBI N0 ceMeCcTPaM

Cemectp
(<Kypc>.<Cemectp Ha| 4 (2.2)

Kypee>) Hroro

Henens 15

Bun 3apsaruit VII | PIT | VIO PII

Jlexiin 30 |30 |30 (30
JlaGopaTopHbIe 30 |30 |30 |30
HUroro ayn. 60 |60 |60 |60
Konraktnas pabora |60 |60 (60 |60
Cawm. pabora 57 |57 |57 |57
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Htoro 144 1144 (144 144




IIporpammy coctaBui(u):
0-p b6uon. Hayk, npo., llankpywuna A.H.;xand. 6uon. Hayk, ooy., Henamves /1. 1.

Pabouast nporpamMma JHUCIUIUIAHEL

BuoxumMus 1 MoJIeKy/IApHAsi GHOJI0rUsI

pa3paborana B coorBercTBuu ¢ ®PI'OC BO:!

®denepalibHBIN TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT BICIIETO 00pa30BaHuUs - OaKalaBpUaT MO HAIPABICHHIO
noaroroBku 06.03.01 buonorus (npuka3 Muno6puayku Poccun ot 8/7/2020 r. Ne 920)



1. LIEJIM 11 3AIAYM JUCLUATITAHBI

l.llmyqe}me OHMOXUMHUYECKUX OCHOB, ITPOLICCCOB U MOJICKYJIAPHBIX MEXaHU3MOB JKU3HECACATCIbHOCTH

3agaum :

1. I3yyeHne OCHOBHBIX KJIAacCOB OHOMOJIEKYJ, COCTABIAIOIINX CTPYKTYPHYIO H
(YHKIIMOHATBHYIO OCHOBY )KHBBIX OPTaHU3MOB.

2. M3yyeHne OCHOBHBIX OHMOXHMHYECKHX IPEBpAICHUN, JIKAIIUX B OCHOBE
JKH3HEICSATENEHOCTH.

3. ®opMUpOBaHUE TPAKTUYCCKAX HABBIKOB pabOThl € OHOJOTMYECKUMH OOBEKTaMH B
7ab0PaTOPHBIX YCIOBUSIX.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

uxn (pazgen) OIT: B1.0
2.1|Tpe6oBanns K NpeIBapHTEILHOI MOATOTOBKE 00yYaIOIIErocs:
2.1.1|Iuronorus
2.1.2|Oprannueckast XUMUs

2.1.3

OGH.IaH " aHAJIIUTUYCCKAsA XUMUA

2.2 Incx

HNJIMHBI (MOYJIM) U MPAKTUKH, JJIs1 KOTOPHIX OCBOEHUE TAHHOI TMCHUILTUHEI (MOIYJs1) HEOOXOAMMO KaK

npejmecTsyruniee:

221

OCHOBBI TCHOMHKH U IIPOTCOMHUKHA

222

®duznonorus pacreHui

223

®uU3M0I0rUs YeJIOBEKa B JKMBOTHBIX

224

Muxkpobuoiorus

2.2.5

Bupyconorus

2.2.6

Buonorust pa3sMHOXeHHS U pa3BUTHSA

227

WmmyHonorus

228

Beenenue B 6MOUHPOPMATUKY

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA IO JUCHUIIVIMHE, COOTHECEHHBIE C
TIJIAHAPYEMBIMH PE3YJIBTATAMH OCBOEHMS OBPA3OBATEJBHOM ITPOTPAMMBI

OIIK-2.1: Ilpu

MeHsIeT 3HAHHE OCHOBHBIX CHCTEM KH3HeoOecneueHns 1 TOMeOCTATHYeCKOM pPeryjasiivu ;KU3HCHHBIX

¢yukumii y pacteHuii, ;kHBOTHBIX U YeJIOBeKa, CIOCOO0B BOCIPUSITHSI, XPAHEHHU U Mepeayu HH(pOpMannu B

npogeccuoHa

bHOW ACATCJIbHOCTH

VYposens 1

COBpPEMCHHBIMU NPEACTABJICHUAMU O POJIH 61400pra1—114qec1<14x MOJIEKYJI B KJIETKC U OpraHu3sme

Yposens 1

MMPUMEHATDb 3HAHUA O CprKTypHO-beHKL[PIOHaHLHOﬁ OpraHu3alvy KJICTKU AJId OEHKHU COCTOSHUA )KUBBIX

Yposens 1

MPE/ICTaBICHHsI O TOMEOCTATHIECKOHN PEryIsuy (pyHKIUA opranu3zma

OIIK-2.2: Opu

CHTHPYETCHA B COBPEMECHHBIX METOAUYCCKHUX MOAX0AAaX, KOHHCIMIIUAX U npoﬁnemax (l)HSI/IO.]'lOl"l/Il/I,

HUTOJIOIUH, 6]{[0XI/IMI/II/I, 61/[0(1)]/[31/"(]’[ H OCyHIECTBJIAECT BblﬁOp METOA0B, A/ICKBATHBIX JIJIS1 PCIICHUHA HCCJIeIOBATEIbCKOM

VYpoBeHb |  |coBpeMeHHBIE METOAMIECKUE TTOIXO0IBI OMOXUMHK
VYpoBenb | |IpUMEHSATH COBPEMEHHBIE METOAMYECKHE TTOAX0AbI OMOXUMUU JUIS PELICHUS UCCIIE0BATEILCKUX 3a/1a4
YpoBeHb |  |COBpEMEHHBIMH MPEJCTABICHUSIMH O POJIM OMOOPTaHWYECKUX MOJICKYJ B KJIETKE U OpraHu3mMe

OIIK-3.3: Ucnoab3yeT B npogecCHOHATBHOM 1eTeJbHOCTH MPeICTABJEHNS 0 TeHeTHYeCKMX 0CHOBAX 3BOIOLIMOHHBIX
NpoILeccoB, FeHOMHKE, IPOTeOMHKe, FTeHeTHKe Pa3BUTHS, OCHOBHBIX METOJaX reHeTHYEeCKOro aHaIu3a

VYpoBeHs |  |McHONB30BaTh COBPEMEHHBIE MIPEACTABICHHS O CTPYKTYPHOH (QYHKIIMOHAIBLHOM T'eéHEeTHUECKOI OpraHn3anuu
JKMBBIX OPTaHU3MOB B IIPO(ECCUOHAIBHOM AeATEIbHOCTH
VYposenb | [coBpeMeHHbIE IPECTABIEHUS O CTPYKTYPHOU (PYHKLMOHAIBHON I'eHETUYECKON OpraHU3aluy )KUBBIX
VYposenb |  |MeTogaMu GMOXMMHUUYECKOTO UCCIIEA0BAHUS
OIIK-5.1: [IpumeHsieT cOBpeMeHHbIe NPeICTaABIeHHsI 00 0OCHOBAX COBPeMEHHOii 0MOTeXHOJIO0rHH U HAHOOMOTEXHOJIOTHH,

npuemMax reHeTHYeCKOH HHKCHEPUH U MOJICKYJ/IAPHOTO MOAC/IUPOBaAHUSA B l'lpO(l)eCCI/IOHa.]'leOﬁ JeATECJIbHOCTH

VYposenb |  |MeTogaMu GMOXMMHUUYECKOTO UCCIIEA0BAHUS
VYposens |  |Mcnonb30BaTh MPUHLIHUIIEI MOJIEKYISIPHOTO MOAEIUPOBAHHS B TPOGECCHOHANBHOMN AATEIbHOCTH
VYpoBeHb | |0CHOBBI MOJIEKYISIPHOTO MOJETUPOBAHUS B OHOXUMHHU

OIIK-8.1: BeinosinsieT coop, 00padoTKy U cHCTEMAaTH3ALMIO 10JIeBO U JJabopaTopHoil MHpopManuu st

OCYIIECTBJICHH

s1 Ipo¢recCHOHAIBHON 1eATeIbHOCTH, AHAJU3MPYET MOJTyYeHHbIE Pe3yIbTaThI

VYposens 1 |HpI/IHHI/IHaMI/I cucTeMaTH3auu 1 00paboTku 1abopaTopHOi nHGopMaLuu




Yposens |

MNpOBOAUTH aHAIU3 HOHyIIeHHOﬁ I/IH(bOpMaLII/II/I B X04€ na60paTopH0r0 HCCIICA0BaHUA

Vposens 1

OCHOBBI MaTEMaTHYECKOW 00pabOTKH JabopaTopHoi HHQOpMAIUK

OIIK-8.2: PaGoTaeT ¢ 0CHOBHBIMH THIIAMH COBPEMEHHOTI'0 IKCNIEJUIINOHHOIO U JIAG0PATOPHOT0 000PYAOBAHUS AJIS
ocyIecTBJIeHUS NPOo¢ecCHOHAILHOM NeATeIbHOCTH

VYpoBenb | |mpuHIMIAaMK BEIOOPA METOIOB JIA0OPATOPHOTO aHANN3a B OCYIICCTBICHHS POGECCHOHATBHOMN NeITeTbHOCTH
VYpoBeHs |  |nucCTIONB30BaTh COBpEMEHHOE JIAOOpATOPHOE 000PYJOBaHUE IS pELIeHHs KOHKPETHBIX 3312
VYposenb 1  [ocoGeHHOCTH pabOTHI COBPEMEHHOTO JIAOOPATOPHOTO 000PYIOBaAHHS
4. CTPYKTYPA U COAEP)KAHUE TUCHUIIJIMHBI (MOOYJIST)
Kon HanmeHnoBanme pa3szesioB H TeM Buj 3a- [ Cemectp / | Yacos | HcTrounuku | Ilpumeuanune
| 3anATHS HATUS Kvbe
Pazgen 1. AMMHOKHMCIOTBI
11 Crpoenue, knaccuukalys, CBOHCTBa 1 Jlex 4 3
6uonornueckue GpyHKIUH
1.2 Crpoenue, knaccuukalys, CBOHCTBa 1 JIab 4 5
6uonoruueckue GpyHKIUH
1.3 Crpoenue, knaccuuKkanus, CBOHCTBa U Cp 4 7
ouosioruueckue QyHKIUN
Paznen 2. Beakn
2.1 CocraB, CTpyKTypHasi OpraHu3aIus 1 Jlex 4 4
Ouosioruueckue QyHKIUN
2.2 CocraB, CTpyKTYpHasi OpraHu3anus u JIa6 4 4
Ouosioruueckue QyHKIUN
2.3 CoctaB, CTpYKTYpHasi OpraHU3alus 1 Cp 4 7
6uonoruueckue GpyHKIUH
Pa3nen 3. ®epmeHTHI
3.1 CrpoeHne 1 MeXaHHU3M JICHCTBHS Jlex 4 3
3.2 CrtpoeHue 1 MeXaHHU3M JICHCTBHS JIa6 4
3.3 CTpoenne 1 MeXaHU3M JIEHCTBUS Cp 4 7
Paznen 4. Yriaesoasbl
4.1 Crpoenue, knaccupukalys, CBOHCTBa 1 Jlex 4 3
6uonoruueckue GpyHKIUH
4.2 Crpoenue, kiaccuukalys, CBOHCTBa 1 JIa6 4 4
Ononornueckue GpyHKIUH
4.3 Crpoenue, knaccupukalys, CBOHCTBa 1 Cp 4 7
6uonoruueckue GpyHKIUH
Pa3zpen 5. Jlunuast
5.1 Crpoenue, knaccuukanus, CBOHCTBa U Jlex 4 3
Ononornueckue GpyHKIUH
5.2 Crpoenue, knaccuuKarys, CBOHCTBa U JIa6 4 3
Ouosornueckue QyHKIHN
5.3 Crpoenue, kiaccuukaiys, CBOHCTBA 1 Cp 4 7
Ononornueckue GpyHKIUH
Pa3nen 6. HykenHoBble KHCI0THI
6.1 CocraB, CTpYKTypHasi OpraHU3aIINs, Jlex 4 8
Ki1accupukanus u Guosorndeckue QyHKIHN.
Iyt peanu3annu reHeTHUECKO HHQOpMAH
6.2 CocraB, CTpyKTypHasi OpraHu3anus, Jla6 4 3
KJaccupuKaius 1 OHONIOTHYeCKUe QYHKIHH.
Iyt peanu3anuu reHeTUYECKO HHGOpMAHH
6.3 CocraB, CTpyKTYpHasi OpraHu3aius, Cp 4 7
KJIacCU(UKAIUS 1 ONOoJoTHIecKue (QyHKITUH.
[Tyt peanuzauuu reHeTHueckoil HHGOpMAIK
Pa3nes 7. ButaMmuHbI
7.1 Crpoenue, xnaccupukanys, OHOIOTHIECKUe Jlex 4 3
(hyHKINU
7.2 Crpoenue, knaccudukaiys, Onogornieckue Jla6 4 4

(hyHKINU




7.3 CrpoeHue, knaccupukanus, OuoI0ruuecKue Cp 4 7
(dhyHKINHU
Pa3znen 8. Meraboiusm
8.1 OOMeH yriIeBOIOB, JUIUA0B U OCIIKOB Jlex 4 3
8.2 OOMeH YTIeBOIOB, JIMIHIOB U OEIKOB JIab 4 3
8.3 OOMeH yriIeBOIOB, JUIUA0B U OCIIKOB Cp 4 8
Paznen 9. Kontpoun
9.1 OK3aMeH OKk3aMeH 4 27
5. OEHOYHBIE MATEPHAJIBI VISl MTPOBEJAEHWA TEKYIIENA U IPOMEXKYTOUYHOM ATTECTALIUHA

5.1. OueHo4ynbie MaTepHAaJIbI VISl MPOBedeHUs TeKYIeil aTTecTalUul

HpI/IMepBI OLCHOYHBIX MaTC€pUaJIOB AJIs1 IPOBEACHUSA TeKyIJ.IefI aTTeCTalliy IIPUBEJICHBI B HpI/I.HO)I(eHI/II/I 1

5.2. OneHo4HbIe MaTepHAabl 1J5 IPOBEICHUS IPOMEKYTOYHOIH aTTecTallul

IIpumMepsl O1LIEHOYHBIX MaTEPUAIOB JUI IIPOBEIEHH IPOMEXYTOUHOH aTTecTanuu npuseaeHsl B [Ipunoxenun 1

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomennyemas iuTepatypa

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

6.3.1.1|Mi

crosoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccuonansHbrii miroc 2013

6.3.1.3|Kaspersky Endpoint Security 10 qys Windows

6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5|Google Chrome

6.3.1.6|WinDjView

6.3.1.7|Muorodynxuuonansusiii perakrop ONLYOFFICE

6.

3.2 CoBpemeHHBbIE NIpo(heccHOHATbHDbIE 0a3bl JAHHBIX U HH(POPMALIMOHHbIE CIIPABOYHBIE CHCTEMBI

6.3.2.1|9BC «ZNANIUM.COM»

6.3.2.2|9BC «lOPAUT»

6.3.2.3|9BC «YHuBepcurerckas OuOIMoTeKa OHNANH»

6.3.2.4|9BC IPRbooks

6.3.2.5|9BC «JIanb»

6.3.2.6|9bC TeI'Y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIS1)

Aynuropus OobopynoBanue
5-112 TEPMOCTAT, MUKPOCKOI, BECHI, BRITSDKHOH mikad, @OK, cymmibHbIi mKad, SJIEKTPOILIUTKA, XMMHUYECKast ocy/1a,
JI03aTOPBI, HEeHTpUdyTa, pedhpakToMeTp, MOJIpH3aTop, OaHs KOMOMHUPOBAaHHAS, MEIIAIKa MAarHATHAS,
5-318 MYJIbTUMEINAHBIA KOMILUICKC, IEPEHOCHOH HOYTOYK, yueOHast MeOeib

8. METOAUYECKHUE MATEPHAJIBI 1JIS1 OBYYAIOIIIUXCS 11O OCBOEHUIO JUCHUTIINHBI

Metoandeckue yka3aHus 1 MaTepuasl IpuBeeHsl B [Ipunoxenun 2




HNPUJIOKEHHME 1

5. OHEHOYHBIE MATEPHUAJIBI JIJIS TIPOBEJEHUSA TEKYIIEW U TIPOMEXYTOYHON
ATTECTAIIUN

OCoOoO~NOoO U~ wWwN PR

[epeuens nabopaTopHBIX padoT:
. KauecTBeHHBIE peakiy Ha aMHHOKHCIIOTHI M TIPOCTHIC OSNKH.
. Peaxiimm ocaxkneHnst OEJIKOB.
. Paznenenne 0emkoBBIX (hpaKIHuid.
. KauecTBeHHBIE peakiiu Ha CIIOKHBIE OCIKH.
. 3y4enue akTuBHOCTH (DEPMECHTOB.
. KauecTBeHHbIE peaku Ha MOHO- M OJTUTOCAXaPHUJIBL.
. KauecTBeHHbBIE peakIiy Ha MOJIMCaXapUIbl.
. 3ydyeHue cBOMCTB TUNIUIOB.
. sydenue cBoicTB (hepMEHTOB.

5.1. OueHo4HbIe MATEPHAJIBI JISl IPOBEJCHUS TeKyllell aTTecTanuu (IpHUMephbI)

TunoBble KOHTPOJILHbIE 32JaHUS M CIIOCO0 MPOBeIeHUs
. KpuTepuu oueHHUBaHMSA U IKAJA OLEHUBAHUSA
TeKYIIeil aTTecTaluu
Ilposepounasn paboma 3agaHue OLEHUBAETCS UCXOMS U3 CIeAyIonIeH
1) Yro sBisieTcs npenMeToM OHOXUMHU? Kbl
2) Kakoe MecTo 3aHMMaeT OHOXMMHS B CHCTEME ECTECTBEHHBIX | JAHBI BEPHBIC OTBETHI HA BOTIPOCH (MeHee 50%)
HayK? 50% BO3MOXKHBIX 0AIIIOB — «3%;
3) Kakoit Kpyr BOIIPOCOB PacCMaTpUBACTCS MOJICKYJISIPHOM JTaHbI BEpHBIE OTBETHI HA TIOJIOBUHY BOIIPOCOB (HE
Ouosoruei? MeHee 50%) nnu 4acTUYHBIC OTBETHI Ha BCE
4) Kakoe 3HaueHHEC UMEET OHOXUMUS ISl METHIIHHBI, BoIpockl) 70% BO3MOKHBIX 0AJLIOB — «4»;
IIPOMBIIIJICHHOCTH U JTaHbI OTBETHI IPABUIIbHBIE OTBETHI HA BCE
CeJBCKOT0 X03siicTBa? Borpocsl (85% u 6onee) 85% BO3MOKHBIX
5) Kakue nocTmkeHne OMOXMMHHN HALUIH IIUPOKOE 6aIoB — «5»
NIPUMEHEHHE B OMOTEXHOJIOTHHU?
3aoaua Hmeetcs nonHOe BEpHOE pEIICHNE, BKIIOYAIOIIEe
B mporecce ramkonmza 00pa3oBanoch 84 MOJIEKYITBI MIPaBHUJIBHEIN OTBET — 3 Gaiia;
MTUPOBUHOTPAHON KUCIIOTHI. Kakoe KoIu4ecTBO MOJIEKYIT JlaHo BepHOE penieHue, HO JOMYIIEHBI
TJIFOKO3bI [TOJBEPIVIOCH PACILETIICHUIO U CKOJIBKO MOJIEKYJI HECYIECTBCHHBIE (DaKTHUECKHE OMNOKH,
AT® obpasyeTcs npu e€ MoJTHOM OKHUCIeHuU? OObIACHUTE HE HCKa)KaroIllie OOIIEeTo CMbICTIa, HMEIOTCS
MIOJTy4YeHHBIE PE3yIIbTATHI. JIMIIIHUE WM HEBEPHBIE 3amicu — 2 0ajuia;
HMmeeTcs BepHOE pelIeHNE TONBKO YaCTH 3aJaHHs
U3-3a JIOruuecKoii omuoky — 1 Oau.

5.2. OueHo4Hble MaTepHAaJIbl JJIs1 IPOBEAEeHUS IPOMEKYTOYHOM aTTecTanum (MpuMepbl)

N . Tunosblie KOHTPOJIbHbIE 32JaHUS U
Inanupyemblii 00pa3oBaTebLHBIIH

€1ocod npoBeJeHUs MPOMEKYTOYHOM Kpurepnu onennBanus u
pe3yJIbTaT (KOMIeTeHIus,
aTTecTanuu MIKAJIa OLeHUBAHMS
HHIMKATOP) .
(2-3 npumepa 3adanuii)

OIIK-2.1: [IpumenseT 3HaHUE TectoBble 3a1aHus Kaxxap1ii mpaBuiibHO
OCHOBHBIX CHCTEM 1. PacTBOPMMOCTB OeNKa ONpeeNsAeTCs BEIOpaHHBIN BapHAHT OTBETA
JKU3HE00eCTIeUEHUS 1 HaJn4yuem: oleHnBaercsa B 1 oamr:
TOMEOCTATHIECKOM PETyIISIIN ¢ 3apAnOB aMUHOKHCIIOT 50% BO3MOKHBIX 0AJIIOB —
KU3HEHHBIX PYHKLMIH y pacTeHwuil, .6 HCHOJISIPHBIX I'PYII HA MOBEPXHOCTH (3,
JKUBOTHBIX M YEJIOBEKA, CIIOCOO0B ciika 70% BO3MOKHBIX OaJJIOB —

*  TIOJNAPHBIX TPYIII Ha TOBEPXHOCTH
BOCHPHATHS, XPAaHSHUS U Ilepeadn Genka «4»
uHpopMaIyu B HOHAJILHOM 0 -

hopmair po(heCCHOHAIBHO . PA3HOTO KOJMHYECTBA MENTHIHBIX 82 % BO3MOXKHBIX 0aJlIOB

JeATEeITbHOCTH CBS3E «5»

2. [1na nepeBapuBanus aununos B JKKT
OIIK-2.2: OpueHrupyercs B HICTIOJIB3YIOTCS:
COBPEMEHHBIX METOJUYECCKUX . JIMIIa3a, (i)OC(l)OJ'II/Il'[ZBa
TI0/IX0/1aX, KOHLETIIMAX U MpobiemMax . amMmIIasa, JaKrasa
(bU3HOIIOTUH, IIUTOJIOTHH, OMOXUMHH, . caxapasa, MaibTa3a
O61O(U3UKN U OCYIIECTBIISIET BEIOOD . TPUIICHH, XUMOTPHIICUH
METOJOB, a/ICKBAaTHBIX JUISI PELLICHUS 3. VpaBHeHHe Muxasnuc-MeHTeH

HCCIIeIOBATENTHCKOM 3a1aM TMIOKa3bIBAET 3aBUCUMOCTS ...




OIIK-3.3: cnonp3yer B
po(ecCHOHATTBHOM IeSITENEHOCTH
TIPEJICTABIICHHS O TCHETHICCKHX
OCHOBAX JBOJIFOIIMOHHBIX TIPOIIECCOB,
reHOMHUKE, TIPOTCOMHUKE, TEHETUKE
Pa3BUTHSL, OCHOBHBIX METOAX
TEHETUYECKOro aHAJIN3a

TecroBbie 3ananus
1. Monekynsl PHK conepxar
MOHOCAXapua
2. IlypuHOBBIMH OCHOBaHHSMH SIBIISIOTCS B
JHK siBnsitoTcst
3. IlpaBuna Yapradda crupaBeaimmBI 171
MOJIEKYJIBI
4. Bottnas cnmpans JJHK obpasyercs 3a
CUeT CBs3el MeX 1y ABYMs [ICTIOYKaMHU:

. KOMIUIEMEHTapHBIMH a30THCTBIMH
OCHOBAaHHSAMH

. ocratkamMu (ochOpPHON KUCTIOTHI
. AMUHOKHCIIOTAMH

. yTJIEBOJAMHU

5. YTo mpeacTaBiIAoT COO0H HYKICHHOBBIE
KHUCIIOTBI?

. OuooIMepbl, MOHOMEPAMHU
KOTOPBIX SABJISIOTCS HYKJICOTH/IBI

. OUOTIONIMMEPBI, COCTOSAIINE U3
KHUPHBIX KUCJIOT U TIIHIEpUHA

. MIOJIMMEPBI, MOHOMEPAaMH KOTOPBIX
SIBIISIETCS TIIFOKO32

. MIOJIIMEPBI, MOHOMEPAaMHU KOTOPBIX

SABJISIIOTCS aMHHOKHCJIOTBI

Kaxapiii npaBuiibHO
BEIOpDaHHBIN BapHaHT OTBETA
oleHuBaercs B 1 6amr:

50% BO3MOKHBIX 0AJIIIOB —
«3»

70% BO3MOKHBIX 0aJIIIOB —
«4»

85% BO3MOIKHBIX 0AJIOB —
«5»

OIIK-5.1: [IpumeHsieT cOBpeMEHHbIE
MPE/ICTABICHUS 00 OCHOBaX
COBPEMEHHOM OHOTEXHOJIOTHH U
HaHOOHOTEXHOJIOTUH, TIPHeMax
TCHETHYCCKOI HHKSHEPHH 1
MOJIEKYJISIPHOTO MOJICITMPOBAHUS B
npoecCHOHANIBHON e TeNEHOCTH

TecroBble 3a1aHus

1. BuoxummYecKkue aHaIM3aTOpPbI
TIO3BOJISIIOT:

. TMIOBBICUThH POM3BONMOCTD
paboThI B MabopaTtopun

. TIPOBOJIUTH MCCIICIOBAHMUS
KHHETHYECKHMHU METOIaMU

. BBITIOJTHATD CJIOXKHBIC BUJIBI
AHAJIM30B

. BCE MEPEYNCIICHHOE
2. PacTBOpHMOCTB OeJIKa OIpeeseTcs
HaJIMYHeM:

. 3apsI0B AMUHOKHCIIOT

. HETOJSIPHBIX TPYII Ha MOBEPXHOCTH
Oejka

. MOJISIPHBIX TPYII HAa TIOBEPXHOCTH
Oenka

. Pa3HOT0 KOJMUYECTBA MENTHIHBIX
CBSI3er

3. Monekynsl PHK conepxxatr MoHOCaxapuz

Kaxxaprii mpaBuiibHO
BBIOpAaHHBIN BApHAHT OTBETA
olleHMBaeTcs B 1 Gayt:

50% BO3MOKHEIX 0aJIOB —
«3»

70% BO3MOKHBIX 0AJIIIOB —
«4»

85% BO3MOXKHBIX 0aJIJIOB —
«S5»




OIIK-8.1: Bemmoassier c6op,
00pabOTKy M CUCTEMATHU3AIINIO
TI0JIEBOH 1 TA00OPaTOPHOM
nH(MOPMALMH TS OCYIIECTBICHHS
PO eCCHOHATBLHOH JIESITETEHOCTH,
AHAJIM3UPYET MOJIyYCHHbIE
Ppe3yNbTaThI

OIIK-8.2: PaGoTaeT ¢ OCHOBHBIMH
TUMAMHU COBPEMEHHOTO
9KCHEAUIIMOHHOTO | J1Ja00PaTOPHOTO
000pyIOBaHUS IS OCYIIICCTBICHUS
poheCCHOHATTBHOM JAESITETBHOCTH

TecTtoBble 3a1aHus
1. buoxummuyueckre aHaIM3aTopbl
TI03BOJISIIOT:

. TOBBICUTH IPOU3BOIMMOCTh
paboTHI B 1a00paTOpHU

. MPOBOJIUTH UCCIICIOBAHHUS
KHHETHYCCKUMHU METOJaMHU

. BBITIOJTHSATD CJIOXKHBIC BUJIBI
AHAITH30B

. BCE TIEPEUHCIICHHOS

2. 11 OIeHK! KOHLICHTPAIMH BEIIIECTBA B
pacTBOpE Ha OCHOBE MPOITYCKAHHS
CBETOBOM BOJIHBI YEPE3 UCCIIETYEMBII
00paszer UCTIONB3YeTCS METOI:

. (doTomeTpun
. TIOTEHLIOMETPUH
. Xpomarorpapuu

®  TOJAPUMETPUU
3 JI)1s OLIEHKH KUCJIOTHO-IIIEJIOYHOTO
COCTOSTHUSL ICTIOJIB3YETCS] METOI:

. (oToMeTpHIECKHit
. TIOTEHIIIOMETPHIECKHUI
. XpoMaTorpapuIecKuit

. TIOJIIPIMETPUYECKHI

Kaxapiii npaBuiibHO
BBIOpaHHBII BapUAHT OTBETA
oleHuBaercs B 1 6amr:

50% BO3MOKHBIX 0AJIIIOB —
«3»

70% BO3MOKHBIX 0aJIIOB —
«4»

85% BO3MOIKHBIX 0AJIOB —
«5»
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8. METOIJUYECKHUE MATEPUAJIBI JUISI OBYYAIOIINUXCSA IO OCBOEHUIO TN CIIATIJINHBI

Coaep:xaHue TMCHUTIMHBI.

MeTtoanyeckue MaTepHaJbl 118 padoThl HA 1a00PATOPHBIX 3aHATHUSAX.
MeTtoanyecKkue MaTepHaJIbI A5l CAMOCTOSITEJILHON PadoThI.
TpeGoBaHust K peHTHHI-KOHTPOJIIO.

el N =

1. Conep:xanne IMCHMIINHBI

AMMHOKHCIOTHI. AMUHOKHCIIOTHI - COCTaBHBIE DJIEMEHTHI Oellka, UX CBOHCTBA. POoilb aMHHOKHCIIOT B OOMEHe
BEIECTB W MUILNEBOH TexHosoruu. M3omepus ammHokucnor. Kiaccugpukaums. He3ameHMMBblE aMHHOKHCIIOTHI.
[lentunel, ux ygyactue B 0OMEHE BEILECTB.

Beaku. [TpuHIMIB CTPYKTYpHOH OpraHm3annu OenkoB. IlepBuuHasi, BTOpHYHAs, TPETHYHAS M YETBEPTHUHASL
CTPYKTypa OenkoBOi MoeKysbl. DU3MKO-XUMHUYECKUE XapaKTepUCTHKH OenkoB. JleHarypauusi OeikoB. 3HaueHHE
JeHaTypanuu OSIKOB B MHIIEBOH TexHONOTHU. M303mmexTpudeckas Touka. Kitaccndukanus 6emKkos.

®epmeHThI. XUMHUYECKas NpHpoAa, cTpoeHue ¢epmeHToB. I[loHsTne 00 axkTMBHOM LEeHTpe (epMeHTa H
MexXaHn3Me (QepMeHTaTHBHOro Katanm3a. Cnenm@uyHOCTh pAelcTBus ¢epMeHToB. JlaOwibHOCTE (hepMEHTOB.
AKTHBAaTOpHl M MHIHOMTOPHI. MexaHu3Mbl MHrHOMpoBaHHsA (epMeHTOB. [IpHHIMIBI perymanun (GpepMEeHTaTHBHBIX
npoueccoB. Krmaccupukanms ¢epmenToB. Kparkas XxapakTepHCTHKa OTHENBHBIX KJIAcCOB (EpPMEHTOB M HX
[IPEICTaBUTENICH.

YraeBoabl. PactipocTpanenue yrieBo 0B B mpupoe. Kimaccudukaims yriaeBooB. XapakTepUCTHKA BaXKHEHIITAX
IpeJcTaBuTeNell MOHOCaXapHI0B, OJMIOcaxapujoB, noiaucaxapunoB. CBoifcTBa yrieBozoB. Ponp yrieBomoB B
00pa3oBaHNK KOMIOHEHTOB TKaHEH )KUBOTHBIX M PACTUTEIbHBIX OPraHM3MOB, y4acTHe B Ipoleccax oOMeHa.

Jlumuapl. Knaccugukanus, crpoeHne, U (QU3MKO-XMMHYECKHE CBOWCTBA OTAEIBHBIX TPYII JIMITHJIOB.
Kiaccudukaums 1 0coOOCHHOCTH CTPOSHHS NMPUPOTHBIX JKUPHBIX KUCIOT. [IWIeBble MCTOYHMKK M OHOJIOTHYECKHE
(hyHKITMH HaCBHIIECHHBIX ¥ HEHACBIIIEHHBIX )KUPHBIX KUCIIOT. [loMHEeHAChIIIeHHBIE )KUPHBIE KUCIIOTHI KaK HE3aMEHHMBbIE
numieBblie pakTopsl. CBoIiCTBa KHUPOB, KUPOBBIE KOHCTAHTHL. POJb )KUPOB B OpraHu3Me.

HyxkneunoBble kmucaoTbl. CTpyKTypa HYKJIEMHOBBIX KUCHOT. A3otucteie ocHoBanus. Hykneoruasl. JHK u
PHK, o6mas xapakrepucruka. JJHK xak Hocutens reretndeckoit madopmarun. ['enernaeckuii koa. Perummkanus JTHK.
HNudpopmammonnas PHK, tpanckpunmus. Tparcroptaas PHK. Cunres 6enka B prbocome (TpaHCIIAIIH).

Buramunsbl. 3HadeHHEe BHTAMHUHOB JUIS OpraHM3Ma. ABHTaMHUHO3bl W THHEPBHUTAMHUHO3BL. Knaccudukarms
BUTaMMHOB. BonopacTBopuMBble U KMPOPACTBOPUMBIC BUTAMMHBI, X OMOJOrHMYEecKasl poJib, CyTOYHAs MOTPEOHOCTS.
BonopacTBoprMble BUTAMUHBI B KaueCTBE KOGEPMEHTOB. AHTHBUTAMHUHBI.

Meta6oau3zm. Obue npeacTaBieHuss 0 MeTaboiau3Me. AHAOoOIM3M M KaTaboiau3M. DHepreTudeckuii oOMeH.
Pore AT® B Ouoxummueckux mpeBpameHusx. [umkomm3. Iluxn Kpebca. I'mrokoneorenes. InmxoreHonus.
OxucnurensHoe hochopunupoBanue. -okucieHne sXUpHbIX KUcHoT. [TyTi MeTabonmu3mMa aMMHOKUCIIOT U OEJIKOB.

2. MeToanmiecKkue MaTepPHAJIBI IJ15 Pa00THI HA Ja00PATOPHBIX 3aHATUIX

JlabopatopHsle pabOTHI 110 JUCHUIUIMHE BKIIOYAIOT HA0Op 3a/laHHi, KOTOPBIC BBHITOJIHSIOTCS C MCIOJIB30BAaHUEM
MHCTPYMEHTOB aHAJIMTHYECKONW XUMHHU M MOJIEKYJIsipHOH Onornornu. Kaxast maboparopHas pabora 1o TeMe BKIIFoYaeT
MPUTOTOBJIEHNE 00PA3IOB ISl aHATHM3A U MOCJIEAyIoee IPOBEAeHHE KaueCTBEHHBIX peaknuuil. OcoOeHHOCTH PaboThI ¢
KaX/IbIM aHATUTHYECKIM HHCTPYMEHTOM OIHCHIBAIOTCA B KaXI0W MPaKTHYECKOi paboTe.

3. MeToanyeckne MaTepuaibl IJIsl CAMOCTOSITEIbHOW PadoThI

1. O3HaKOMHUTHCS C OCHOBHOM JIUTEPATYPOH IO KypCy, C MaTepHaIaMHy JICKIIUIA;

2. 'YCBOHTH COOTBETCTBYIOIIHE JAHHOM TEME pa3/ieNbl U3 PEKOMEHIyeMbIX YUEOHHKOB U y4eOHBIX TI0COOMH, COCTaBHUTh
PaCIIMpEHHbIH TIaH W3I0KEHHU MaTepraa 110 TEME;

3. lenecoobpasHo [yisi Ooee AeTaIbHOTO U3YUSHHsI MaTepralia 03HAKOMHTBCS C OOLIEA0CTYTHOM HOBOM JINTEPATypOi
MO COOTBETCTBYIOILIMM TEMaM.

4. B nporniecce caMOCTOATENBHON pabOThI HAJl yH4EOHBIM MAaTEPHAJIOM PEKOMEHIYETCSI COCTABHTH KOHCIIEKT, T/1€ KPaTKO
3arMcaTh OCHOBHBIE TTOJIOKEHHS M3y4aeMOW TeMBbI, OTHOCSIIMECS K Hell pacuéTHbIe (OpMYJIbl, TPAQUKH, PUCYHKH, CXEMBI.
3arnmcu Hy>KHO BECTH aKKypaTHO, YTOOBI IIPH MOBTOPEHHH IPOHACHHOTO MaTepralia B HAX JIETKO MOYKHO OBUIO pa3o0paThCs.
B terpau 10ImKHBI OBITH OCTABIICHBI MO IS JOTIOJIHEHUH U 3aMEYaHHH.

4. TpeGoBaHMsI K peHTHHI-KOHTPOJIIO

Moayan | Tembl I Buasbl padot | Banabl
4 cemecTp
I mogyanb AMHMHOKHCIIOTBI Jlaboparopubie 5
ITpoBepouHsle 4
benku JlabopaTopHbie 3




KonTpoas (3x3amen)

[IpoBepounbie 4
DepMEeHTBI JlabopaTopHbie 3
ITpoBepouHsle 4
VYrnesBoast JlabopaTopHbie 3
ITpoBepounsie 4
Hroro: 30
II monysb | Jlunusr JlabopaTopHbie 5
ITpoBepouHsle 4
HyxknenHoBbIE KUCIOTBI JlabopaTopHbie 3
ITpoBepounsie 4
BuramusbI JlabopaTopHbie 3
IIpoBepouHsle 4
Merabonu3m JlabopaTopHbie 3
ITpoBepounsie 4
Hroro: 30
40
100

Bcero:
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6. YA EBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIHUITJINHBI

6.1. PexomeHayemasi iureparypa

OcHoBHas:

1. Tunpanosuu, B.U. buoxumus : yuebnoe nocobue / B.U. I'mapanosuy, A.B. ['mapanosud. — 3-e n3a. — MUHCK :
TerpaCucreme, 2014. — 528 c. : wir. — URL: https://biblioclub.ru/index.php?page=book&id=572282

2. Henscon, [I. OcHoBrl Onoxummm JleHmHmkepa : ydebHoe mocobme / JI. Hemscon, M. Koxkc ; mepeBon c
aarmmiickoro T. I1. MocooBoii [u ap.]. — 4-e uzn. — Mocksa : JlabopaTtopus 3aanmit, 2020 — Tom 1 : OcHOBHI
6uoxumum, crpoerne u katamms — 2020, — 749 ¢. — URL: https://e.lanbook.com/book/135557

3. Hemwcon, JI. OcHoBbl Onoxumuu JlenmHmkepa : yueOHoe mocobue / JI. Hembcon, M. Kokc ; mepeBon c
anrmuiickoro T. I1. MoconoBoit [u ap.]. — 4-e m3a. — Mocksa : Jlaboparopus 3Hanuii, 2020 — Tom 2 :
Buosnepretuka u merabonuszm — 2020. — 691 ¢. — URL: https://e.lanbook.com/book/135558

4. Henbcon, 1. OcHoBbl 6uoxumuu Jlenunmkepa : yueOnoe mocobue / JI. Hembcon, M. Kokce ; mepeBof ¢
anrnuiickoro T. I1. Moconogoii, O. B. EdppemenkoBoit. — 4-e uzn. — Mocksa : Jlaboparopus 3Hanuit, 2020 —
Towm 3 : Ilytu nepemaun uadopmannn — 2020. — 451 ¢. — URL: https://e.lanbook.com/book/135559

JononHurensHas:

1. JlenmeBmuu, C. B. Kimmanueckas 6uoxumus : yuebnoe mocodue / C. B. JlemeBnmd. — 3-e u3z., crep. — CaHKT-
IerepOypr : Jlanb, 2020. — 304 c. — URL: https://e.lanbook.com/book/133476

2. Makypuna, O. H. buoxumus kierku : yaeoHoe nocodue / O. H. Makypuna. — Camapa : Cam['AY, 2020. — 86
c. — URL.: https://e.lanbook.com/book/164573

3. Heuaesa, E. A. Buoxumus : yue6noe mocobue / E. A. Heuaesa, T. I1. Mutyns. — Owmck : Omckuii 'AY, 2019.
— 90 c. — URL.: https://e.lanbook.com/book/126629
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9. CpeeHust 00 00HOBJIEHHM padoyeii MPOrpaMMbl JMCHMIIIMHBI (M1 MOXYJI)

Ne Oo0HoBJIeHHBbIN pa3aen padoyeii Onucanue BHeCEHHBIX PexBHM3UTHI JOKyMEHTA,

TLII. NMPOrPaMMbl IHCIHMILIMHBI HW3MeHeHMId YTBePAMBILEr0 H3MeHEeHHsI

1. [[Mepeuens nporpammuoro obecreuenus |B nepedyeHs [IpoToxon 3acenanus kapenps
MPOrpaMMHOTO 3oosoruu u ¢puznonoruu Ne 6 ot

oOecrieyenns nodasien [26.04.2024 r
MHOTO(GYHKIIMOHAIBHBI
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