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Jluct BHeceHus usmenenuit B P11/
b1.B./IB.01 Xumus 0M0J10rH4eCKH AKTHBHBIX BELECTB
Ceenenus 00 yTBEp>KACHUU:
VYr1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa
(ITporokon YC ®OKEIT - Ne 6a ot 12.03.20 r.) Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUHU METOAMYECKOW KOMHCCUU
(ITpotoxon MK ®®KEII - Ne 5 ot 27.02.20 1.)
Onobpena Ha 3acenannu kadenpsr EJI

npotokoia Ne 6 ot 20.02 .2020) H.H. Muxaiinosa

YTBepxneHa YUEHbIM COBETOM (paKyibTeTa

(mpoTtoxon Yu€noro coBeta ¢akynbTeTa Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHud METOANIECKON KOMUCCUH

(mpoTokos MeToaudeckoit komuccuu axkymprera Ne 3 ot 25.02.2021)
Onobpena Ha 3acenannu kadenpsr EJI

(mpotokon Ne 6 ot 17.02.2021) A.T". XKXykoBa

YTBepkacHa YUEHBIM COBETOM (haKyJIbTeTa

(mpotokoin Yuénoro coBeta pakynbrera Ne 8 ot 15.03.2022)

Ha 2020 rox Habopa

OnoOpeHa Ha 3acelaHIH METOIMYECKOH KOMHUCCHH

(mpoTokos MeTonuueckoi komuccuu dakynpTeTa Ne 3 ot 28.02.2022)
OnoOpena Ha 3acenannu kagenps! EJL

(mpotokoint Ne 6 ot 16.02.2022) A.T. XKyxora
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1 leap AUCHUNIINHBI

B pe3ynbrate 0CBOCHHUS TaHHON JUCHUIUIMHBL Y 00y4alonierocs IOJKHbBI OBITh CHOpMHU-
pOBaHbl KOMIETCHIIMM OCHOBHON MpodecCHOHATBHON 00pa30BaTeIbHOW MPOrpaMMbl Oaka-

JaBpUara:
IK-1
CopepxaHre KOMIETEHIMHN KaK MJIaHUPYEMbIX PE3yJIbTaTOB 00YUYEHHS M0 TUCIUIUINHE

cM. Tadymnel 1 u 2.

1.1 ®opmupyemblie KOMIETEHIUH
Tabmuua 1 — @opmMupyembie TUCIHUTUIMHON KOMIIETCHIIUN

HanmenoBanmne BUga HanmenoBanue xatero- KOZ[ 1 Ha3BaHUEC KOMIICTCHIIMH
KOMIIETEHLIUH (YHUBED- pu (TPyNIbI) KOMIIETEH-
canvras, oowenpopeccu- 05051
OHabHAA, NPogeccuo-
HAIbHAS)
npodeccuoHaIbHAs buonorus u Xumus [TIK-1 CiocobeH nmpuMeHsITh 3HaHHS B 00-

JacTy OUOJIOTUN U XUMUH JUTSI PeILICHHS
MPUKIIAJHBIX 337a4 00pa3oBaTeIbHOM J1es-

TCIBHOCTHU




1.2 UHAUKATOPHI JOCTHKEHUS KOMIIETEHIIUil
Tabnuua 2 — MHAMKAaTOPBI JOCTHKEHUS] KOMIIETeHIUH, (hopMupyeMble TUCIUIITMHON

Kox u HasBanue

NHaukaTophl TOCTHKEHUS KOMITETCHIIUH

ﬂI/ICHI/IHJ'II/IHBI " IIPpaKTUKH,

HpI/IMeH}ITB 3HAaHUA
B 0o0J1acTH OHOJIO-
I'M1d U XUMHUU I
peuienus npu-
KJIAQHBIX 3a1a4 00-
pa3oBaTeIbHOM Jie-
SATEJILHOCTH

B IpodecCHoHaIbHON 00pa3oBaTeIbHOM J1es-
TEbHOCTU CUCTEMATU3UPOBAHHBIX TEOPETH-
YECKUX U MPAKTUYECKUX 3HAHUU XUMUYe-
CKHX HayK

[1IK-1.2 OOmnamaer HaBBIKAMU HCIIOJIBE30BAHUS
B npodecCHOHATBHON 00pa3oBaTEIHLHOM es-
TEIbHOCTU CUCTEMAaTU3UPOBAHHbBIE TEOPETU-
YecKUe U TMpaKTUUYeCKHe 3HaHUs Onosioruye-
CKHX HayK

KOMIIETCHIIUU no OIIOII ¢bopmupyrOLIIe KOMIETEH-
muro OITOIT
I1K-1 Crrocoben [IK-1.1 OOnamaer HaBeIikamu ucnoiib3oBanus | b1.B.02 dusmueckas reo-

rpadus

b1.B.03 buoreorpadus
b1.B.04 Dkonorus pacre-
HUU 1 )KUBOTHBIX

b1.B.05 DBomronimonHas
buznoIoTHsI

b1.B.06 OCHOBBI TOKCHKO-
JIOTUH

b1.B.07 Xumusa nepexo-
HBIX DJIEMEHTOB

b1.B.08 Xumuuecknii sxc-
MEPUMEHT B IIKOJIE
b1.B.1B.01.01 IIpodunax-
TUKA BPEAHBIX MPUBBIUEK U
dbopMHUpOBaHKE 370POBOTO
o0pasa Ku3HU
b1.B./1B.01.02 buonorus
M0JIa U PENPOTYKTUBHOE
3/10pOBbE

b1.B./1B.02.01 Xumusi
0MO0JIOrnYecKH AaKTHBHBIX
BellecTB

b1.B.J1B.02.02 [Ipupoansie
U CUHTETUYECKUE aHTHOK-
CUJAHTHI

b2.B.01 (IT) Ilpousson-
CTBEHHas npakTtuka. [Ipen-
TUTUTOMHAS TIPaKTHKA

1.3 3nanusi, yMenus, HaBbIkH (3YB) nmo nucuuminne

Tabnuua 3 — 3HanHus, yMeHUs, HABBIKU, OPMUPYEMbIE TUCIUTITNHON

Kon n Ha3Banne Kom-
METEHIINU

WNHIukaTopsl JOCTHKEHUS KOMITS-
TEHLIUHU, 3aKPETUICHHBIC 32 TUCLU-
IUTAHON

3nanus, ymeHus, HaBeikd (3YB),
(hopMupyeMBbIe UCIUTUTHHOMN

IIK-1 Criocoben mpu-
MEHSTh 3HAHHUS B 00JIa-
CTH OMOJOTHUH U XUMHH
JUTSI PEILICHUS PUKIaI-
HBIX 33124 00pa3oBa-

TIK-1.1 O6nangaet HaBBIKAMH HUCIIOJIb-
30BaHUs B IPOQeCCHOHAIBHOM 00pa-
30BaTEILHON JEATCILHOCTH CHCTEMA-
THU3UPOBAHHBIX TCOPETHUYCCKUX U
MPAKTHYECKUX 3HAHUN XUMUIECKIX

3Haer:

- CIEIU(PHUECKYI0O XUMHYECKYIO
TEPMUHOJIOTHIO

Ymeer:

- IJTAHUPOBATh BBHIIIOJIHEHHUE J1a00-
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TeJ'II:HOﬁ ACATCIIbHOCTHU HaykK paTOpHO-HpaKTI/I‘-IeCKI/IX M DKCIIC-
pI/IMeHTaJII:HI:IX XUMHUYCCKUX UC-
clIeIOBaHUM

Bnaneer:

- METOJIMKAMH BEIITOJHEHUS J1a00-
paTOpPHO-NIPAKTUYECKUX U IKCIIE-
PUMEHTAJIbHBIX XUMUYECKUX UC-
clienoBaHui

2 O0bEéM 1 TPYAOEMKOCTDH TUCHMILIMHBI 110 BUAAM Y4eOHbIX 3aHSITHH.
DopMBbI IPOMEKYTOUHON ATTECTAUH.

Ta6muma 4 — O0beM U TPYA0EMKOCTh JUCITUTIIMHBI 110 BUJAM yU4eOHBIX 3aHSATHH

O0béM gacoB 1o Ghopmam 00y-

OOmas Tpya0eMKOCTh M BHIbI YU€OHON pabOThI [0 JUCIUILINHE, —

IIPOBOJUMEIE B Pa3HBIX (POpMax
P P o O0®0 0390 300

1. O6mas TpyK0EMKOCTh AUCIUILUIAHBI 72

2. KonrakTtHas paboTta o0ydJaromuxcs ¢ mpernogaBaTeiieM (1o BU- 44
naM y4eOHBIX 3aHATHI) (BCETo)

AynuropHas padoTa (Bcero): 44

B TOM YHCJIC:

JICKIIUU 18

MPAKTUYCCKUE 3aHATUA, CEMHUHAPbI

MPaKTUKYMBI

nabopaTopHEIE pabOTHI 26

B UHTEPAaKTUBHOHU opme

B QJICKTPOHHOH opme

BueayauropHast pabota (Bcero):

B TOM YUCJIC MHOAWBUAYAJIbHAA pa60Ta 06y‘{aIOI]_II/IXC$I C mpenoaa-
BaTCJIEM

MOArOTOBKA KyPCOBOH PabOThI /KOHTAKTHAs padoTa

TpyIIOBas, HHIUBHUyalbHas KOHCYJIbTAIMS U WHBIC BHJIBI y4ueO-
HOH JESITEeNbHOCTH, NPEIyCMaTPUBAIOIINE TPYIIOBYIO WIH UHIU-
BUAYAILHYIO Pa00OTy 00YYaONIUXCs ¢ TPENoIaBaTesieM

TBOpUecKas pabora (3cce)

3. CaMocTosTelbHas paboTa 00yJaroIuxcs (BCero) 28

4. [IpoMexyToUuHas aTTECTAIHS 00yJarOIIErocs —

3auét (A cemectp)

3. YueOHO-TeMaTHYeCKHI IVIAH U COAEPKAHME TN CUMILINHBI.

3.1 Y4eOHO-TeMaTH4eCKHil IVIaH
Tabnuua 5 — YueOHO-TeMaTHUeCKHil M1aH 04HON (hOpMBI 00yUEeHHUs



OO6mast TpymoeMKocTs 3aHATHII (Jac.) Dopmbr!
£ Tpy”0- 00 300 TEKyIIero
; EMKOCTB| AyiiropH. AYIHTOPH. KOHTPOJS U
5 Paznenbl 1 TeMbI AUCUUTUTAHBI (6cezo |  sapsrus SAHATHS POMEXKY-
§ 110 3aHSATHUIM uac.) | nekw,. [paxr. CPC | 7€k [MpaKT.|~pc T;);:I’{FZI:I ;;'
2 yCIIEBAaEMO-

CTH

A cemecTp
21 | BBemeHne B XUMHIO OWOJOTHYECKH | 6 2 2 2 YO-3, I1P-5,

AKTUBHBIX BEIECTB. 3HAYeHHE OHOJIO- TC-2

TUYECKH aKTUBHBIX BEIICCTB.
22- | Yraesoppl. Krnaccudukaums yriaeso- | 12 2 4 6 YO, YO-3,
23 | noB. X¥MHYeCKHeE CBOIICTBA. I1P-5, TC-2
23- | Jlununel, ompejencHue, kinaccupuka- | 16 4 6 6 YO, TC-2
26 | . OcoOEHHOCTH CTPYKTYPBI JIMIIH-

JIOB KaK KOMITOHEHTOB OHOJIOTHYECKUX

MeMOpaH.
25- | Homenkmnarypa u  kinaccudukamms | 18 4 6 6 VO, ¥O-3,
28 | amuHOKHCIOT. CTpPOCHHE MENTHIOB. IP-5, TC-2

Knaccudukamuss ©u  HOMEHKIATypa.

Oyuknun OeIKOB B opraHusme. buo-

norudeckne (yHKImH OeaxoB. Ormpe-

JeneHue, cBoiictBa (epmeHtoB. Kiac-

cudukanuss 1 HoMeHkinarypa. CTpyk-

Typa pepMeHTOB.
27- | 'etepouukInYecKue OCHOBAaHUSA IU- 14 4 6 6 YO, TC-2
29 | pUMHUAMHOBOTO W IIYPUHOBOTO psiIa.

Knaccugpukamus ¥ HOMEHKIATypa.

HyxknenHoOBBIE KHCIIOTHI.
32 | Buramusbl. 3HaueHHE AJ1 OpraHu3ma. 6 2 2 2

Knaccudukarnus, oTIv4us KUpo- U

BOJIOPACTBOPHUMBIX BUTAMUHOB.

3auét
HUTOI'O no cemecTpy 72 18 | 26 | 28

3.2. Conep:xanue 3aHATHH 110 BUAAM YU4eOHOM PpadoThI

Ta6muma 6 — CoxeprxaHue JUCITUTIITMHBI

No
/o

Haumenoanue paszjiena, TeMbl
JUCITATUTAHBI

ConeprxaHue 3aHITHS

Codeporcanue 1eKWUOHHO20 Kypca

L.

BBC,Z[GHI/IC B XHMHIO OHOJIOrHYe-
CKH aKTUBHBIX BCIIICCTB.

BBe,Z[eHI/IC B XHMHMIO OHMOJIOTHYCCKH aKTHUBHBIX BCIICCTB. 3Haue-
HHe OHOJIOTHYECKN AKTHBHBIX BCIICCTB.

2. | YraeBonsl. CtpocHHE W XUMHUYECKHE CBOMCTBA yrieBoaoB. IIpon3BomHbIE
yraeBoJ1oB. ['IIoKoHeoreHes.
3. | Jlumupel u kneTouHble MeMOpa- | DUPBI KUPHBIX KUCIOT U TIHIICPUHA. JIMIHTHBIE KOMITOHESHTHI
HBL KJIETOYHBIX MeMOpaH. Kitletounbie MeMOpaHBI.
4. | IlenTumas! 1 OCIKU. Homenknatypa m kmaccudukanus amMuHOKHCIOT. CTpoeHue

nentuaoB. Knaccudukanus u HomeHknaTypa. OyHKuH OeIKoB
B OpraHM3Me.

''YO — yernbiii onpoc, YO-1 — cobecenopanue, YO-2 — komnoksuyM, YO-3 — 3ader, YO-4 — sk3amen, I1P — much-
MeHHas paborta, [1P-1 — tect, [TP-2 — koHTposBHAs padota, [1P-3 — acce, [1P-4 — pedepar, [TP-5 — kypcoBas paboTa,
[1P-6 — HayuHO-y4eOHbIl oTueT no npakruke, [IP-7 — otuer no HUPC, U3 — unanBunyanshoe 3ananue; TC — KoH-
TPOJIb C IPUMEHEHHEM TeXHUYECKHX cpencts, TC-1 — komnbloTepHoe TectupoBanue, TC-2 — yueOnsle 3anaun, TC-
3 — KOMIUIEKCHBIE CUTYaLlUOHHBIE 3a0a4l
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HaumenoBanue pasaciia, TCMbI

ConeprxaHue 3aHITHS

/1 JIUCLIUTLINHBI
5. | HykimeuHoBble KHUCIOTBL. XH- | Pojib HYKJIEHMHOBBIX KHCIOT B (DOPMHUPOBAHUU U CBOWCTBAX JKU-
MHUYECKass CTpPyKTypa U Tpo- | BOM Marepuu. XUMHUYECKUH COCTaB HYKJIEUHOBBIX KHCIOT. [Iu-
CTpaHCTBEHHAs OpraHU3aIvsL. PUMHUIMHOBBIE W IYPUHOBBIE OCHOBAaHHUA. YTJIEBOIHBIE KOMIIO-
HeHThl. Hyxkimeo3uabl. HykneoTuasl. MOHOHYKIEOTHABI Kak
CTPYKTYpHBIE 3JIEMEHTHI HYKJIEMHOBBIX KHCIOT. J[Ba BHJa HYK-
nennoBbIX kucnot: JJHK u PHK. Paznuuus mexny JJHK u PHK
[0 COCTaBy, MOJEKYJSPHOH Macce, JOKaIM3aIlli B KIETKE U
hyHKIHIM.
6. | ButamuHsl. OOmas xapakTepucTHKa M Kinaccudukanusi ButamuHoB. Hapy-
meHue OamaHca BHUTaMHUHOB B opranmsMe. KodepmeHTHas
(YHKITHSI BATAMHUHOB.
7. | KupopacTBopuMble BUTaMUHBL. | Butamunsl rpynnsl A. Butamussl rpynmnsl D. Butamuns! rpyn-

el E. Buramunsl rpynnst K. Butamun Q (yOuxuHOH). Bura-
MuH F. (00mrast xapakTepucTruka, MeTaboIn3M, OMOXUMUICCKIC
(dhyaKIMHA, OMOCHHTE3, ABUTAMHHO3)

Codeporcanue npakmuueckux 3aHAmuil

L.

[lyti mpeBpaieHus TIIOKO3bl B
KJIETKaX.

AdpoOHBI M aHa’pOOHBIN IMUKOIM3. bronornueckoe 3HavdeHHe
kara0ojM3Ma IIroKo3bl. [IeHTo30(hochaTHbIN MyTh MPEBPAIICHHS
IJIFOKO3BL. [ IIOKOHeoreHes. Perysmsinus mporeccoB INIMKOJIU3a U
TJIIOKOHEOTeHe3a B MeUeHU. Perynsims cuHTe3a IIMKOreHa.

DOWKO3aHOWIBI, CTPOCHUE B OHO-
JIOTHYECKUE (PYHKITHM.

[Tpou3BOJHEIC MOJUEHOBBIX KUCIIOT — 3WKO3aHOWIBI: CTPOCHHE,
OwmocuHTe3 M OHonorudeckoe neiicteue. [IpocTarmanawHbI, TPOM-
OOKCaHbI, JICHKOTPUCHBI.

Jlunuapl kak KOMIIOHEHTBI OWO-
JIOTHYECKUX MEMOpaH.

Jluruael W KiIeTouHble MeMOpanbl. OCHOBHBIC MPEACTABUTEIN
TPUIITUIEPUIOB, (POCPONUIHIOB, IEPEOPO3UIOB, CTEPUHOB U
BOCKOB. JKHpHBIC KHCIIOTHI, UX KJIACCH(MHUKAIMSA U HOMCHKIIATYpa.
TpaHCTIOPT BENIECTB Yepe3 MeMOPAHHbI.

OnuromepHble OCIKM KaK MH-
IEHN PETYIATOPHBIX BO3JCH-
CTBUH.

OcobeHHOCTH CTpOCHUSI W (DYHKIIMOHUPOBAHUS OJIUTOMEPHBIX
OenkoB Ha mpuMepe remoriiodnHa. Ilopnepikanne HATUBHOW KOH-
(dhopMarm OETKOB B YCIIOBHSIX KJIETKH. MHOT0OOpasne OeNKoB,
ceMeicTBa OENKOB Ha MpUMEpe UMMYHOTJIOOYIHHOB. MexaHus-
MBI, 00€CTICUMBAIOIINE Pa3HOOOpas3re OEIKOB y DYKapHOT.

®epMeHTHl Kak OeTKOBBIE KaTa-
JIU3aTOPBI.

OcobeHHOCTH (PEPMEHTOB KaK OCJIKOBBIX KaTalu3aTOpOB. AKTHB-
HBIA TEHTP U CHCHU(PUIHOCTD JICHCTBUS (PepMeHTOB. MexaHu3m
neiictBust pepmenToB. KodakTopsl u kodepmeHTsI. OCHOBBI KH-
HETUKH (EPMEHTATHBHOTO Karayim3a. VHTHOWUTOpHI aKTHBHOCTH
dhepmeHTOB. Peryisiuis akTHBHOCTH (hepMEHTOB.

HyKJ’ICI/IHOBBIC KHUCJIOTBI.

Ponb HyKIIEMHOBBIX KUCIOT B (JOPMHUPOBAHUH U CBOMCTBAX KHUBOU
MaTtepud. CTpoeHHE HyKJIEMHOBBIX KHUCIOT. IlypuHOBBEIE U MupH-
MU/IMHOBBIE OCHOBaHUs. YTJIEBOIHBIE KOMIOHEHTHI. Hykieo3umpt
u "Hykneotuasl. [Ipasuno Yapradda. B-ctpykrypa JJHK (mBoiinas
ciupans YotcoHa-Kpuka). [pyrue ynopsgoueHHBIE CTPYKTYPBI
HYKJIEMHOBBIX KHCJIOT. Jlenaryparms u penarypamus JJHK. Cy-
nepcnupanuzanus JIHK. Paznuunsie tunsl PHK. T'nctonbl M
CTPOEHHE XpOMAaTHHA.

HyKJ’ICI/IHOBBIC KHUCJIOTBI.

MeToapl ycTaHOBICHUS MEPBUYHBIX IMOCIEAOBATEILHOCTEH HYK-
JICOTHAOB B HYKJIEMHOBBIX KHCIOTax (CEKBEHHpOBaHHUE). MHUHOp-
Hbl€ KOMIIOHEHTHI, KaK IMPOAYKTHl MPEBpAILCHUsI MOHOMEPOB B
COCTaBE HYKJICWHOBBIX KHCJIOT. TEXHOJOTMHM Ha OCHOBE HH(MOP-
maimu u3 JIHK: xnonupoBanue JIHK; oT reHOB K reHOMaM; OT
TEHOB K MPOTEOMaM; U3MEHEHHE TeHOMa M HOBBIC TIPOYKTHI OHO-
TEXHOJIOTHH.

OOMEH HYKJICOTH]IOB.

BuocunTes M Kkarabomu3M MypUHOBBIX PUOOHYKICOTHUIOB. bro-
CHHTE3 M KaTaboJM3M MUPUMIIUHOBBIX PHOOHYKIEOTHIOB. bro-
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HanmenoBanue pazaena, TeMbl
JUCLIUILINHEI

ConeprxaHue 3aHITHS

CHMHTE3 M Karaboim3M bHOCHHTE3 1e30KCHPHOOHYKIICOTHAOB M
€ro peryJsiuu.

BOZ[OpaCTBOpI/IMI:Ie BUTaMHUHBI.

Tuamun (Butamun B1), pubodnasun (Butamun B2), mantoreHo-
Bas kucioTa (Butamud B3), Butamun BS, Butamuna B6, BuTamuH
B12, Buramun B15 (manramoBas kucnota), (oymeBas KHUCIOTA,
ButamuH C, BuTamuHsl rpynmns! P (6rnodnaBononasn), ButaMud H
(buotnH). (oOmIas XapakTepPUCTHUKA, META0OIH3M, OMOXHMHIC-
ckre (GYHKINH, OMOCHHTE3, aBUTAMUHO3)

10. | JKupopacTBOpuMBIE BUTAMUHBI.

Burtamuns! rpynmst A. Butamunssl rpynmns! D. ButaMuHs! rpymsl
E. Buramunel rpynmel K. Butamun Q (youxuHoH). Butamun F.
(oOmiast XapakTepHCTHKA, METa0OMM3M, OHMOXMMHUYECKHE (YHK-
1K, OMOCHUHTE3, aBUTAMUHO3)

ITpomexyTrounas arrecrarms — 3auém (A cemecTp)

4 IlopsAOK OLEHUBAHMS YCIIEBAeMOCTH M ¢(OPMHUPOBAHHOCTH KOMIIETEHUMI

o0y4arouierocs B TeKyueil 1 NpoMe:KyTOYHOM aTTeCTalluM.

ILJ'DI MHOJIOKUTEIHLHOU OLCHKHU IO PE3yJibTaTaM OCBOCHUSA NUCIHUIIIIMHBI 06yan0meMyc;1
HE0OXO0/IMMO BBITIOJIHUTH BCE YCTAaHOBJICHHBIE BUIBI y4eOHOM paboThl. OIleHKa pe3yIbTaToB
Tabmuma 7 — bannsHO-peHTUHTOBAsI OLIEHKA PE3YIhTAaTOB YUeOHOH pabOThl 00yJarOIINX-

cs o Bugam (BPC)

A cemecTp
Yuebnas padora [Cymma |(Bunmsl u pesynabTaTel  |OIEHKA B aTTECTAINH baer
(BUIBI) OayutoB  |y4eOHOM paboTHI (10 Henenp)
Tekymas y4eo- 80 Jlexknuonusle 3anatus |1 0aJL1 — moceleHue 1 IeKIUOHHOTO 1-7
Hasi pabora B (KoHCHEKT) 3aHATUA
cemectpe (Ilo- (9 3ansTHiN)
CeIllCHUE  3aHs- JlaGopatopusie (14 pa-|1 6amn — mocemenne 1 MpakTHIECKOTO 10-22
THIl 110 pacmuca- 6071). 3aHATUS U BBIIOJIHEHUE PaboThI Ha 51-
HUIO W BBITION- 65%
HEHUE 3aJIaHui) 2 0aj1a — rocenieHne 1 3aHATHS U CY-
IICCTBEHHBIN BKIIA]] Ha 3aHSATHH B pado-
Ty BCEU TPYIIIEI, CAMOCTOSTEILHOCTh U
BBITIOJTHEHHE paboThl Ha 85-100%
CamocrositenbHas pa- | TeMbl 3amaHmit 36 - 48
0ota
HToro no Texyuieii padote B cemecTpe 51-80
IIpomesxxyrounast |20 Teopernueckuii Borpoc|21 6a1 (ToporoBoe 3HAUCHIE) 21-40
atrecranus (3a- |(100% 40 6an10B (MaKCHMaIbHOE 3HAUYEHHE)
4er) /6annoB |[Ipaktudeckoe 3aaanue |20 6a110B (IIOPOroBOE 3HAUCHHUE) 20-35
HIpUBe- 35 6a10B (MaKCUMaJIbHOE 3HAYCHHUE)
neHHon |Keiic-3amaya 10 6ann0B (TOPOTOBOE 3HAYCHHIE) 10-25
IIKAJIBI ) 25 6an10B (MakKCUMaTHHOE 3HAUCHNE)
HToro mo npomMeskyTO4YHOIM aTTecTallNH (3a4eT) (51 -100%
IO TIPUBE-
JICHHOM IIKa-
Tie)
10-206.

CymmapHas oueHka nmo aucuuniaune: Cymma 0aiioB TEKyIed 1 mpoMekyTouHol arrectaiuu 51 — 100

0.




5 MarepuajJbHO-TeXHHYECKOE, NPOrpaMMHOe W Yy4eOHO-MeToaHYecKoe
ol0ecrieyeHmne TMCUMILIHHBI.

5.1 YueOHas iuTeparypa

OcHoBHasi yueOHasi iuTeparypa
1. bonoros, B.M. Xumus 6uonornuecku akTuBHbIX coenunenuit (Teopus u mpakTuka) :

yaeoHnoe nocobue / B.M. bonoros, E.B. Komaposa, I1.H. CaBun ; Boponexxckuii rocymap-
CTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TEXHOIOTUN. — BopoHex : BopoHekCckuii rocynapCcTBEH-
HBII YHUBEPCUTET WHXKEHEPHBIX TexHoJornid, 2018. — 85 c. : cxem., Tabr., ui. — Pexum gocrty-
na: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=487998 (mata obpa-
menust: 15.11.2020). — bubnuorp. B kH. — ISBN 978-5-00032-306-9. — TeKcCT : 31€KTPOHHBIN.

2. YupkuH, A.A. buonornueckas xumus : yueOHuk / A.A. Yupkun. — MuHck : Beiiimas

mkona, 2017. —432 c. : cxeM., ui. — PexuM goctyna: mo moJucke. —
URL: https://biblioclub.ru/index.php?page=book&id=477417 (nata obpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-985-06-2383-6. — TekcT : 37€KTPOHHBIA..

3. Hocoga, 3.B. Xumus reTeporukIniecKnX OMOJIOTUUECKH aKTUBHBIX BEIIECTB : y4eOHOE
nocobue / 9.B. Hocosa ; Ypanbckuii penepanbHbiii yHuBepcuTeT M. iepBoro IIpe3unenta Poc-
cuu b. H. Enpriuna. — ExarepunOypr : M3natensctBo Ypanbckoro yausepeurera, 2014. — 205 c.
: U1, TaOII., cxeM. — PexxumM moctyma: mo momucke. —

URL: https://biblioclub.ru/index.php?page=book&id=275817 (mata obpamenus: 15.11.2020). —
Bbubmuorp. B kH. — ISBN 978-5-7996-1143-9. — TekcT : 371€KTPOHHBIH.

JlonoJiHUTeIbHASL y4eOHAas JIuTepaTypa
1. Cunkuna, O.B. Xumust 6MOJIOTMYECKH aKTUBHBIX BEILECTB: Ja0OPAaTOPHBII MPAKTHUKYM /

O.B. Cuikuna ; [10BOIKCKHIT TOCYIapPCTBEHHBIH TEXHOJIOTHYCCKH YHHBEPCHTET. — Momkap-
Ona : [ToBOJKCKUI TOCYyIapCTBEHHBIA TEXHOJOTHYECKUM YyHUBepcuTeT, 2017. — 96 c. : ui. —
Pexxum goctymna: mo noAmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=476510 (nara obpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-8158-1842-2. — TekcT : 37E€KTPOHHBIMA.

2. UHCTpyMEHTAIBbHBIN aHaTUu3 OMOJOTUYECKH AKTHBHBIX BEIIECTB U JICKAPCTBEHHBIX
cpeacts : yueOHoe nocobue / I'.b. Cnenuenko, B.W. [lepsiouna, T.M. ['ungynnuna, u ap. ;

HannoHanbeHbIN uccnenoBaTenbckuil TOMCKUIM rocy1apCcTBEHHbINM yHUBEpcUTeT. — Tomck : M3-
naTenbCcTBO TOMCKOTO MOMUTEXHUYECKOro yHuBepcutera, 2015. — 198 c. : un., Tadi., cxeM. —
Pexxum goctymna: mo noAmucke. —

URL: https://biblioclub.ru/index.php?page=book&id=442807 (nara obpamenus: 15.11.2020). —
bubnuorp. B kH. — TEKCT : 2JIEKTPOHHBIH.

3. Byxapos, C.B. XuMus 1 TeXHOJIOTHSI aHTHOKCUAAHTOB XUMHUECKUX U OMOJIOTHIECKUX CHCTEM

: yaeoHOe ocobue / C.B. byxapos, I'.H. Hyrymanona ; Kazanckuii HalfuoHaIbHBIN UCCIIEI0BA-
TENbCKUI TEXHOJOTHYECKUH yHUBepcuTeT. — Ka3anp : KazaHckuil HaydHO-HMCCIe10BaTENbCKUI
texHonornueckuit yuusepcuretr (KHUTY), 2018. — 152 c. : cxem. — Pexxum gocryna: mo noj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=500560 (mara obparieHus:
15.11.2020). — buGauorp. B kH. — ISBN 978-5-7882-2338-4. — TeKcT : 2JIEKTPOHHBIH.
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5.2 MarepuajlbHO-TeXHHYECKOe M  MNPOrpaMMHOe  obecnevyeHue
JAMCIUIIJIMHBI.
YdeOHble 3aHATHS IO AUCIUILIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

219 JlaGopaTopusi 0HOJIOTHM 4YejiOBeKa. YdueOHas ayautopus (MyJIbTHUMEIUAHAs) s
HPOBEACHUA:

- 3aHATUHN JIEKIIMOHHOTO THUIIA;

-3aHATHA CEMHHAPCKOTO (MPAaKTHYECKOTO) THIIA;

- TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUI;

- TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTALIUU.
CneunajausupoBanHas (yueOHas) Me0esib: JOCKa MeNOBas, Kadeapa, CTOJIbI, CTYJIbSI.
OO6opynoBanue AJs Mpe3eHTALUM Y4eOHOI0 MaTepuasia: cmayuoHapHoe - HOyToyK, Ipo-
€KTOp, TEJIIEBU30P.
JlabopaTopHoe oGopyaoBaHue W Marepuaiabl: MUKpockonbl (10 mmIT.), Becwl, mpenapo-
BAJIbHBIM CTOJMK, XOJOJMIBHUK, TUTPOMETPHI (2 IMIT.), MaTepHaiIbl s 1abOpaTOpHBIX padoT
(XuMuyeckasi 1MocyJa, peakTHUBBI, XUPYPrUUeCKUE HHCTPYMEHTHI, Iperaparbl), pOCTOMEp,
MUKPOJI03aTOPHI 1 HAKOHEUHUKH.
Y4yeOHo-Har/IsIIHbIE IOCOOUSI: TIIIAKATHl M ICMOHCTPAITMOHHBIC TaOTHUIIBI.
Hcnoab3yemoe nmporpammuoe odecriedenue: MSWindows (MicrosoftimaginePremium 3
year 1o cyosmneH3nonHomy gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBo6omno pactpoctpansemoe [10).
NurepHer ¢ obecnevenuem gocryna B IUOC.

337 JlabopaTopusi XuMuHu. Y4ueOHas ayTUTOPHS IJIs TPOBEACHUS:

- 3aHATUI CeMUHAPCKOTO (MPAKTUYECKOr0) TUIIA;

- TPYIIIOBBIX ¥ MHIUBHIYAIbHBIX KOHCYJIbTALNH;

- TEKYILETO0 KOHTPOJIS U IPOMEKYTOUHOW aTTeCTallnH.
CneunaausupoBaHHas (yueOHas) MeOesIb: TOCKAa MEJIOBAsi, CTOJIBI Ja0OpaTOPHBIE, CTYJIbs,
PAKOBUHBI, BHITSDKHOM IIKad, 1EMOHCTPAIIMOHHBIHN CTOJI.
OO6opynoBanue AJisl Mpe3eHTALMN Y4eOHOr0 MaTepHaJia: nepeHoCcHoe -HOYTOYK, MpPOeK-
TOp, DKpPaH.
JlabopaTopHoe o0opyaoBaHHe M MaTepHaJbl: TOJIPUMETP, AHATUTHUYECKHE TPHOOPHI,
BECHI, TEPMOCTAT, XOJOIWJIBHUK, PEOCTAT, aKBAJUCTUIATOP, MaTepHalbl JUIsl MPOBEICHHS
nabopaTopHbIX paboT (KOiOBI, MPOOMPKM W Jpyras XUMUYecKas IMOCyAa), PEaKTHUBbI JJIs
npoBesneHus jgabopaTtopHbeix pador, PH-merp, pedpakromerp, ammapar uis MpPOBEICHHS
XUMHUYECKHX peakiuii, annapat Kummna, mpubop A ONBITOB M0 XMMHUHU C IJIEKTPHUECKUM
TOKOM (JTaOOpaTOpHBIN), MPUOOp IJIs TOJYYCHHS TaJTOWU0AIKAHOB JIEMOHCTPAIIMOHHBIN,
YCTaHOBKA ISl IEPETOHKU BELIECTB.
YuedHo-HarasiAHbIe mocodusi: Habop «I'MA - JIlabopaTtopus o xumumn», creHasl «llepu-

on4Has cucreMa MeHjieneeBa» U Ipyrue.

Hcnoab3yemoe nmporpammuoe odecnedenue: MSWindows (MicrosoftimaginePremium 3
year 1o cyonuneH3snonHoMmy gorosopy Ne 1212/KMP or 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBobomno pactpoctpansemoe [10).
HNutepHer ¢ od6ecieyenuem gocryna B JUOC.

5.3. CoBpemeHHble TmNpodeccHOHATBbHbIE 0a3bl JaHHBIX M HWH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI.

1. XKypnan "Xumus u XKuzsp - XXI Bex" - http://www.hij.ru
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2. Anxumuk: cailT o xuMuu. CalT 0 XMMHUYECKUX BEIIECTBAX M SIBJICHUSX MHTEPECHO, COAEP-

JKaTEeIbHO, JOCTYITHO, MIOJIE3HO U1 IUPOKOIO Kpyra YuTaTesnei, OT CaMbIX MAJIEHBKUX JI0 CTY-

JIEHTOB U yuuTenel. - http://alhimik.ru/index.htm

3. Ilopran ¢pyHIaMeHTaIbHOrO XUuMHUecKoro oopasoBanus Poccun - http:// www.chemnet.ru
4. Poccuiickoe oOpazoBanue. [Dnekrponnsiit pecypc]. — URL: http://www.edu.ru/

5. CroBapu u >HIIMKJIOTIEINH OHJIalH http://dic.academic.ru

6. bonpimas poccuiickas sHIMKIONEANS https://bigenc.ru/rf

6 Unble cBeeHus U (WIN) MaTePHAJIBL.

6.1.1IpumepHbIe TeMbI MUCbMEHHBIX Y4€OHBIX PadoOT

Tembl pedepaToB

NNk Wb =

9.

10.

11.
12.

13.
14.
15.
16.
17.

18.

19.

20.

21.
22.
23.
24.
25.

HcTopust OTKPBITHS U U3Y4YE€HUS HYKIEHMHOBBIX KHCIOT. POsb pyccKkuX y4EHBIX.
AMUHOKHCIIOTHI ¥ TIETITU/IBI B TPOMBIIIIIEHHOCTH U METUIIIHE.

benku n ux GpyHKUIMM B OpraHusme.

Knaccugukanus npocThix, CI0KHBIX OETIKOB U UX OMOJIOTHYECKAask POJIb.

OO0mas XxapaKTepUCTUKA METOJIOB TCHETHIECKON MHKCHEPHH.

Knonuposanue /IHK.

Onpenenenre HYKJICOTHIHBIX TOCienoBaTeabHocTel. Meron Makcama-I'unbepra. Me-
tox Canrepa.

[Tonydyenne OMONOrMUECKH aKTUBHBIX COEIMHEHUI: TOPMOHa POCTa YeIOBEKa, COMATO-
CTaTWHA, UHCYJIMHA, HHTEP(EPOHOB.

['eneTndeckas Tpanchopmarms.

ITonyuyeHue TpaHCTEHHBIX PACTCHUA.

CrtpykTypa, cBoMcTBa U (PyHKIIMU OMOMEMOpaH.

MexaHu3mMbl MEMOPaHHOTO TPAHCHOPTA (AaKTHBHBIM M MACCUBHBIM TpaHCMEeMOpaHHBIN
MIepPEeHOC).

3Ha4yeHue TIA00YISIPHBIX U (GPUOPMIISIPHBIX OEIKOB B )KUBOI MPHpOIE.

benku-peuenrtopsl u perientopHast pyHKIHA MJIa3MaTHYECKONH MEMOpaHHBI.

Yro u xak 3akoauposano B MPHK.

Jloxanuzanus ¢pepmMeHTOB B KieTke. Perynsamus metabonusma GpepMeHTamu.

Burtamunbl, kiaccudukanus, HOMEHKJIarypa, Ouomormueckas ponb. KodepmeHTHas
GYHKIMSI BATAMHUHOB.

Baxuelime MoHOCaxapupl U UX MPOU3BOAHbIE (AIbJOHOBBIC U YPOHOBBIE KUCIOTHI, Ca-
XapoCHUPThI, aMUHOCAaxapa, TIUKO3UIbI U Ap.). buonorudeckoe 3naueHne MoOHOCaxapoB
U UX MPOU3BOJIHBIX.

Onurocaxapunpl. HoMeHkmarypa u kimaccudukanus. XapakTepUCTHKA OMOJIOTHYECKH
Ba)XHBIX OJIUTOCAXApPUIOB.

[Tonucaxapuasl (CTPYKTYpHBIE B pe3epBHBIC). | OMO- U reTepornonrucaxapuasl U Ux OHo-
JIOTHYECKasi pOib.

HetiporymopainbHast perysius yriieBoJHOTO OOMeHa.

docho-, chuHTO- U TIUKOTUTUABL. bruomornyeckas pob.
Jlunonporenns! maa3Mel kpoBu. CocTaB, CTPYKTypa U OMOIOrHYecKast poib.

Perynsauus nunuaHoro ooMeHa.

Tpombokcanbl, mpocTarianuHbl. bronornyeckas poib U MPaKTUYECKOe IPUMEHEHHE.
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6.2. IlpumepHble BONpOCHI M 3aJaHus / 3aJa4M VIS TPOMEKYTOYHOM

aTrecranmun

Tabmuma 9 - TlpumepHbIe TeOpeTUUECKUE BOMPOCH! U MPAKTUYCCKUE 3aaHus / 3a7]a4d K dK3aMe-

Hy

P a3J1CJIbl U TCMBI

[IpumepHBIE TEOPETHUYECKUE BO-
IPOCHI

[TpuMepHbIe MPAKTHYCCKUE 3aTaHUS
/ 3amaun

BBegenne B XUMHIO
OMOJIOTUYECKU  aKTHB-
HBIX BEIIECTB. 3HAaue-

HHE OMOJIOTHYECKH aK-
TUBHBIX BEIIECTB.

BBenenne B XUMHIO OHOJIOIHYE-
CKH aKTHBHBIX BEIIECTB.
3HaueHue OMOJOrMYECKH aKTHUB-
HEIX BEIECTB.

YraeBogsl. Knaccugu-
Kalus yIJeBOJAOB. XH-
MHUYECKHE CBOICTBA.

CrpoeHne M XUMHUYECKHE CBOM-
CTBa yTIICBOOB.

IIpousBoaHBIE YTIEBOIOB.
I'moxoneorenes.

Br1GepuTe npaBUIIEHBIC OTBETHI.
Karabomu3m raoKo3br:

A. MoxeT npoTekaTth Kak B a’po0-
HBIX, TaK ¥ aHA3POOHBIX YCIOBUIX
b. Jlokanu3oBaH TOJBKO B MUTOXOH-
JPUSAX KIETOK

B. TIpomexkyTouHble MPOMYKTHI HC-
MOJIE3YIOTCSL B aHAOOJIMYECKHUX TPO-
eccax

I'. ObecneunBaer (MaKCHMaILHO)
cuare3 38 monbr AT® mpu karabo-
JU3ME OJTHOW MOJIEKYJIBI TJIFOKO3BI
. Perynupyercs anaocTEpUUECKH B
3aBHCHMOCTH OT 3HEPreTHYECKUX
MOTPEOHOCTEH KICTKU

Jlununel, omnpeneneHue,
kinaccudukamms.  Oco-
OCHHOCTH  CTPYKTYPBI
JUNUAOB KaK KOMIIO-
HEHTOB OHMOJOTHYECKUX
MeMOpaH.

DQupsl KUPHBIX KHUCIOT U TIIH-
HepuHa.

JlunugHble  KOMITOHEHTHI
TOYHBIX MEMOpaH.
Kierounsie MeMOpaHEI.

KJIC-

OcylecTBUTEe HIKETIEPEUHCICHHBIE
MpEeBpaIIeHNAs U YKaXHUTe (pepMEeHTHI
B HUX YYacTBYIOIIWE: a) TIIHLEPUH
— a-raanepodocdhar —  AMOKCH-
arteToHdocdar; 0) MaTbMUTHHOBAS
KHCIO0Ta — NanbMUTWI-KOA — o,3-
neruaponanbMUTUI-KoA — B- ok-
cunanbMUTIII-KOA — B-
ketonanbMuTuiI-KoA —  anerun-
KoA + mupuctun-KoA.

Howmenknarypa u kiac-
cubuKalus aMHHOKHC-
not. CTpoeHue MenTu-
noB. Knaccudukanus u
HOMeHKkJIaTypa. DyHk-
1 OENKOB B OpraHu3-
Me. Buonoruueckue
(OYHKIUH OEJIKOB.
OmpeneneHne,  CBOW-
ctBa ¢epmenton. Kiac-
cupuKaluss U HOMCH-

Homenkmatypa u kimaccuduka-
sl aMUHOKHUCIIOT.

CrpoeHue nenTuos.
Knaccudukaus 1 HOMEHKIATY-

pa.
OyHKIHKM OSTTKOB B OPraHU3ME.

Bri6epute npaBUIIbHBIE OTBETHI.
[MumeBast eHHOCTH Oenika 3aBUCUT
OT:

A. IlpucyrcTBUS BCEX 3aMEHUMBIX
AMUHOKHCIIOT

b. Ilopsaka uepenoBaHHMs aMHHO-
KHUCJIOT

B. Hanuuus Bcex He3aMEHUMBIX
AMUHOKHCIIOT

I'. Bo3MOXXHOCTH pacileIyICHUSI B
KEITyTOYHO-KHUIIIEYHOM TPaKTe

KJIaTypa. CrpykTypa . IlpucyrctBust Bcex 20 amuHO-
(hepMeHTOB. KHCIIOT
I'ereponukmuieckme Ponp HyknewMHOBBIX KHCIOT B | BeiOepuTe mMONOXKEHUsS, MPaBUIBHO

OCHOBAHUS IHPUMUIU-
HOBOTO U IypUHOBOI'O
psama. Knaccudukanus
1 HOMeHKJatypa. Hyk-
JICUHOBBIE KHCIIOTHI.

(hopMHUPOBaHHH U  CBOKMCTBax
’KMBOW MaTepuu.

XUMHUYECKUI COCTaB HYKJIEHUHO-
BBIX KHCIIOT.

[IupuMHIUHOBEIE W ITYPHUHOBBIE

xapakrepu3yomue GyHkimn ATO B
OpraHu3Me:

A. TIpoayKT OKMCIUTETBHOTO (hoc-
(dbopunupoBanus

b. MlcTouHUK 5HEepruu npu CBs3bIBA-
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P a3J1CJIbl U TCMBI

[IpumepHBIE TEOPETHUYECKUE BO-
IPOCHI

[TpuMepHBIe MPAKTHYCSCKUE 3aTaHUS
/ 3amaun

OCHOBAHHMS.

VrieBogHEIC KOMIIOHCHTEI.
Hyxkneosuasl. Hykneotuasl.
MOHOHYKIICOTHABI KaK CTPYK-
TYpPHBIE 3JIEMEHTHI HYKJICHMHOBBIX
KHUCJIOT.

JIBa BUIa HYKJICMHOBBIX KHCJIOT:
JHK u PHK.

Paznmuuua mexny JHK u PHK
M0 COCTaBy, MOJIEKYJIAPHON Mac-
ce, JIOKalM3allMd B KIETKE H
(GYHKIMAM.

Huu aa-TPHK ¢ pubocomoii

B. Cy0GcTpar aneHUnaTunuKiIa3sl

I'. Tonop ¢ocdara B peaknusx, ka-
TaJN3UPYEMBIX TPOTENHKNHA3aMHU
J. VIcTouHMK 3Heprum s TpaHC-
MOpTa BEIIECTB MyTEM OOJICTYEHHOMN

mud py3um

Butamunnsl.  3HayeHme
Jnns opranu3ma. Kiac-
cubukanus,  OTIUYUSA
JKUpPO- U BOJOPACTBO-
PUMBIX BUTAMHHOB.

OOmiast xapaKTepUCTHKa U KJlac-
cU(UKaIs BUTAMUHOB.
Hapymenne Gamanca BUTaMHHOB
B OpraHH3ME.

Kodepmentnas ¢yHkuus Bura-
MHHOB.

J1J11 HOPMATBHOTO CBETOBOCIIPHUSTHS
HEOOXO0TUM:

A. PetnHON

B. Toxodepon

B. Pubodnasun

I'. ITupugoxcanp

CocTaBuTEIb:

KykoBa Anna I'eHHanREBHA, TOKTOP
PBI €CTECTBEHHOHAYYHBIX TUCHUTUINH

OHMOJIOrMUYECKUX Hayk, mpodeccop Kaden-

(pamunus, unuyuansl u o
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