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. LIEJIA 1 3AJIAYH JACIATITAHBI (MOIYJIST):

OCHOBHOU HeJIbI0 U3YYCHUS TUCIUTUTMHBI «broxumusy siBisieTcsi GOpMUPOBAHHE TIPE/I-
CTaBJICHUN O MOJIEKYJISIPHBIX OCHOBAaX CYIICCTBOBAHUS XMBOW MAaTepUHU, CTPOSHUU U (U3ZHUKO-
XUMHYECKHX CBOMCTBAX XUMHUYECKUX COCIUHEHUH, BXOMSIIMX B COCTAaB JKUBBIX OpPraHU3MOB,
MeTaboIM3Me U MOJICKYJSIPHBIX MEXaHH3MaX €ro Peryisiiiid KaKk OCHOBBI Ka4eCTBEHHOTO IPO-
dbeccroHanbHOTO 00OpPa30BaHUS.

OcCHOBHbIE 32Ja4H TUCLUIUINHBIL:
— (opMHpOBaHUE CUCTEMBI TEOPETUUECKUX 3HAHUM B 00;1acTH OMOXMMMHM KaK HayKH, pacrosia-
raroIIeiics Ha CThIKE OMOJOTHYECKUX U XUMHUECKUX JUCUUIUINH JJISl HCTIOB30BaHMS B TIe1aro-
THYECKOU AEATEIbHOCTH;
— (popMHpOBaHUE MPEICTABICHUI O MOJIEKYJIIPHBIX MEXaHU3MaX (PU3NOJIOTHUECKUX MPOIIECCOB,
0 IIPUHLUIAX PEryJsALuU OOMEHa BEeLECTB, O IPUHLUIIAX BOCIIPUATHS, NIepeJadu 1 nepepaboTKu
uH(pOpMaLMU B OpraHU3Me JUIsl OCYLLIECTBICHUSI I€JarOrMYeCcKOi 1eATeIbHOCTH Ha OCHOBE Clie-
[UAJIbHBIX HAyYHBIX 3HAHUH 110 OMOXUMMUH;
— pa3BUTHE NPAKTUYECKUX HABBIKOB IPOBEACHUSI JA0OPATOPHBIX UCCIIETOBAHUH /111 UCIIOIb30-
BaHUs B NIEArOTMYECKON U HAyYHOU JEATEIBHOCTH;
— pa3BUTHE HABBIKOB CAMOCTOSTEILHOTO MTOUCKA U TTepepaboTKH HH(OPMAIIHH.

I1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1. YuebHast quCHMIUIMHA (MOIYJB) OTHOCUTCS K YacTH MPOTrpamMMsbl, GopMupyemMoil ydacTHU-
KaM# 00pa30oBaTebHBIX OTHOLICHUH.

2.2. JIns u3y4eHus: NaHHOW y4eOHOW AMCHUIUTUHBI (MOMAYIIs) HEOOXOIMMBI 3HAHUS, YMECHUS U
HaBBIKH, (JOPMHUPYEMBbIE PEAIIECTBYIOIIMMHU AUCHUIUIMHAMU . OpPraHUYecKask XUMHUSI.

2.3. Ilepedenp MOCIHENYIOMNX yIEOHBIX AUCHUIUINH, JJISI KOTOPBHIX HEOOXOIMMBI 3HAHUS, yMe-
HUS ¥ HaBBIKU, (POPMHUpPYEMBbIE TaHHON y4yeOHOM MMCIMIIIMHON: BBIMYCKHAs KBaIH(pHUKaAIIMOHHAS
pabora.

I11. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI (MOAYJIs1):

[lepeueHp IaHUpPyEMBIX Pe3yIbTATOB 00YUYEHHUS 10 TUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C UHAMKATOPAMU JOCTHKECHUSA KOMIIETEHIIUN

HNuauxkaropsl
Komnerenuus . PesynbTaThl 00y4eHus
KOMIEeTeHIUI
IIK-1  Cnocoben | UAK k1.1 3HAeT: OCHOBHBIC TOHATHSA M3 O0JIACTH
oceausams u AHaIM3HUPYET ¥ TPAMOTHO | OMOXHMHH, €€ TEOPETUYECKHE OCHOBHI W
ucnonv3o6ams 6Oa- | n3naraet 6a3oBble Mpel- Hay4yHbIE JOCTHKEHHUS B OO0JIaCTH OHOXH-
306ble Hay4Ho- | METHBIE HAYYHO- MUU; CTPOCHUE W CBOMCTBA OCHOBHBIX OHMO-
meopemuyecKue TEOPETUYECKHE MPEACTAB- | JTOTUYSCKUX MOJICKYI.
3HAHUA U npakmu- | JIEHUsI 00 N3ydaeMbIX 00b- yMeeT: OPHUEHTHPOBATHCS B MOJICKYIISIP-
yecKue ymenus no | €KTax, Mpoleccax  sBlie- | HbIX OCHOBAX HAaCIEICTBEHHOCTH.
npeomemy 6 npo- | HUSX BJIaJieeT: HaBBIKAMH pelIeHus mpodec-
peccuonanvHol CHOHAJBHBIX 337124 B 007aCTH OMOXUMUU
desimenvbHOCmuU




MK mk1.2
JeMoHCTpHpYyET crienu-
aJbHbIC YMEHHUS TIPOBEIC-
HHSI XMMHUYECKOT0 U OHO-
JIOTHYECKOI'0 UCCIIea0Ba-
HUA (IKCTIEPUMEHTA) U UC-
MOJIB3YyeT B CBOEH Ie/1aro-
TUYCCKOM ACATEIBbHOCTH.

3HAET: OCHOBHBIC MPaBUJIa TCXHUKH 0€3-
OIMAaCHOCTU IIPpU MNMPOBCACHUU XUMHUYCCKOT'O
IKCIIEPUMEHTA.

yMmeeT: o0pabaThiBaTh TEOPETUYECCKUE U
IKCIIEPUMEHTAIbHBIC JaHHbIC, MPUMEHSIThH
OCHOBHBIC 3aKOHbBI U MCTOJbI XUMHUU K HU3Y-
YEHUIO 00BEKTOB B OKPYIKAOIIICH cpeie

BJIa/IeeT: METOJaMH TIOJydeHUsI U o0Opa-
00TKM Hay4yHOU MH(POPMALUHU, TPUHIUIIAMA
OpPraHM3alK M MPOBEJICHUS HCCIEI0Ba-
TEJIbCKOM paboThI

NAK nk1.3

[Tnanupyet yueOHbIE 3a-
HATHUS Ha ocHOBE MU de-
pEeHIMAINK B 00YYCHUU.
VYuurtsiBaeT TpeOOBAHUMN K
COOJIIOICHUIO TEXHUKHU
6e3onacHoctH. Mcmomnb3y-
€T COBPEMEHHBIE METO/IbI,
MEeIarOrMYecKyI0 TEXHUKY
1 00pa3oBaTeNbHbIEC TEX-
HOJIOTHH, BKJIFOYast UH-
dbopMarmoHHbIe 171 pea-
JIM3AIMHA KOMIIETEHTHOCT-
HOT'0 OJIX0/1a.

3HAeT: OCHOBHBIC COBPEMEHHBIC METOJIBI,
IIeJarOrMYecKyl0 TEXHUKY U 00pa3oBaTellb-
HbIE TEXHOJIOTHH.

yMeeT: JIOHOCUTbh JI0 oOyuaromuxcs Oa-
30BBIC OMOXMMUYECKHUE Hay4HO-
TEOPETUYECKHE TIPEICTABIICHHUS.

BJIa/IeeT: HaBBIKAMH CaMOCTOSATEILHON
paboThl ¢ pa3IMyYHOM JUTEpaTypoit mo Ouo-
XUMHUH  (y4eOHOH, y4eOHO-METOIUYECKOM,
HAy4YHOM).

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJINHbI

4.1. O6beM TUCHUILTUHBI (MOYJIs1) M BUABI Y4eOHOi#i padoThl

Bup y4eOHoii padoThI Bcero yacoB / 3auer- CemecTpsl
HBIX eWHHAIL / 0YH. A
AyauTopHbIe 3aHATHS (BCero) 90/2,5 920
B Tom uuce:
Jlexunu (JIek) 30/0,83 30
[Tpaxtuueckue 3austus (I1p) - -
Jlaboparopubie paboTsl (JIad) 60/1,67 60
Kouncyabranuu (Konc) 2/0,055 2
CamocrositensHas padora (CP) 16/0,44 16
Bua npoMexxyTOUHOM aTTecTaluu: SK3aMeH. 26/0,72 26
Konrpoms (KO) 10/0,28 10
KonrakTHas pa6ora, Bcero (Kont. pad) 102 102
OOw1ast TpPyA0EMKOCTb: 3a4€THBIE €IMHUIIBI 4 4
UACHL 144 144




4.2. Conep:xaHue y4e0HOr0 MaTepHaIa TMCHUIIHHBI

Paznen 1. MAKPOMOJIEKYJIBI KJIETKHU — BEJIKM 1 HYKJIEMHOBBIE KUCJIOTbI
1.1. benku
1.2. Hyk1€eMHOBBIE KUCIOTHI
1.3. O6men GenkoB

Paznen 2. YI'JIEBOJbI U JIMITUAbI. BUOJIOTTYECKAA DHEPTETUKA
2.1. YraeBoasl
2.2. Jlunuael
2.3. buosnepreruka

Paznen 3. TOPMOHbBI 1 BUTAMUWHBI
3.1. Ctpoenue u HyHKIIMU OUONIOTMYECKUX MeMOpaH
3.2. 'opmonbI
3.3. BuramuHbl

Pasnen 4. BOJIHBIM 1 MUHEPAJIbHBIM OBMEH
4.1. Boauslii 0OMeH
4.2. MuHepanbHbIii 00MEH



4.3. Pa3nennbl 1 TeMbl JUCHUNJIMH (MOAYJaeii) U BUAbI 3aHATHIA

Buabl yueOHo# padoThbl, BKJIKYAS CAMOCTOATEIb-

HYI0 pa0oTy 00y4aromuxcsi, IPAKTHYEeCKYI0 OAr0-

TOBKY (IIPH HAJIMYMM) U TPYA0EMKOCTH (B Yacax)

Ne Haumenosanue pasne- | KonrakTHasi pa6oTa npemnogaBaTeisi ¢ CPC OueHoYHEBIE K(;I;G(:II:EI\TIZI]?I?;X]ZEH- Bcero
I/ 7a / TeMBI 00y4AIOIIMMHCS (B TOM MaTepHaJIbI (B yacax)
ancie, AUKATOPbI)
Jlexun Ipakr. JIao. BHeay/u-
3aHATHA 3aHATHA® | TOpPHasi
CP, KCP)
1 MakpoMOJIeKyJIbI KJIET- tectupoBanue, npo- | MAKnki.1-3 41
KU — OETIKU U HYKJICH- BEpKa OTYeTa 1o
HOBBIE KHCIIOTHI 12 - 24 5 11abopaTopHOHA pa-
6ote
2 YrieBoapl ¥ TUIUBIL. tectupoBanue, npo- | MAKnki.1-3 37
buonoruueckas sHep- BEpKa OTYeTa 1o
reTHKa 10 - 22 5 1n1abopaTopHOH pa-
6ote
3 I'opMOHBI U BUTAMUHBI TecTupoBanue, npo- | MAKnk1.1-3 22
BEpKa OTYeTa 10
6 - 12 4 nabopaTopHoOii pa-
oote
4 Bonnblit 1 MUHEpaib- tectupoBanue, npo- | MAKnk1.1-3 6
HBI 0OMEH 2 i 5 5 BEpKa OTYeTa 1o
nabopaTopHOH pa-
6oTe
KOHTPOITh 26
HTtoro 30 60 16 132




*[lepedenp 1a00paTOPHBIX padoT:

1.
2
3
4
5.
6
7
8

9.

10.
1.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.

HBCTHBIC P€aKkiiiy Ha aMUHOKHCJIOTBI U Oenku

. OU3UKO-XMUMHUYECKHUE CBOMCTBA OEITKOB
. Pa3ienenrie aMMHOKHCIIOT METOJIOM XpoMarTorpaduu
. Onpenenenne a30Ta aMMHOKHUCIIOT METOAOM (POPMOJIBHOTO TUTPOBAHUS

KonnuectBennoe onpezenenue 6enka no merony Jloypu

. KauectBenHOe peakiiy Ha OCJIKH B pa3IMYHBIX BEIIECTBAX
. CpoiicTBa (hepMEHTOB
. CrioxxHbIe OeNKn

XUMHUYECKUE CBOMCTBA YIJIEBOJI0B

OrnpezenieHre BOCCTaHABIUBAIOIUX (PEIYLIMPYIOIIUX) CAXapoB B pACTUTEIILHOM MaTepuase
KonnuecTBenHoe onpesesieHne TaoKo3bl B OMOIOTHUECKHUX JKUIKOCTSIX

Brinenenue u ornpezesieHne NEeKTUHOBBIX BEIIECTB

KonunuecTBenHoe onpeenenrue kpaxmana

KommgecTBeHHOE Ompe/ielieHre TITUKOTeHa U MOJIOYHOM KHUCIIOTHI B TKAHSIX MsICa, PBIOBI
KonnuecTBenHoe onpe/enenrne TMpOBUHOTPAIHON KUCIOTHI

DU3UKO-XMMHYECKHUE CBOMCTBA JKUPOB

KoHcTaHTbl, XapakTepu3yroue XuMUIeCKHil COCTaB JKUPOB

Keronosele Tena

Crepuabl 1 CTEPUHBI (CTEPOJIBI)

. Onpefienienrie KaibIusi B CBIBOPOTKE KPOBH

Omnpenenenue coep:kaHus KaabIUs B MOJIOKE

JKupopacTBoprMbIe BUTAMUHBI

BogopactBoprmbie BUTAMUHBI

25. Beigenenne JJHK u3 nyka

4.4, MeToauueckue YKa3aHu4 110 OpraHm3anuu CaMoOCTOSITEILHOM paﬁoTbI CTYACHTOB

CamMocTosTenbHas pa60Ta 3aKJII04acTCsa B TOM, YTO B XOA€ TAKOI'O 06yquI/15{ CTYACHTHI IIPCIK-

JIe BCETO y4darcsi MIpruoOpeTaTh U MPUMEHSTh 3HAHUS, UCKaThb U HAXOAUTh HYXXHbIE JUIsl HUX Cpel-
cTBa 00y4eHHUs U MICTOYHUKH MH(POPMAIIH, YMETh paboTaTh C 3TON MH(POpMAIHEH.

CamocrosTenbHasi padoTa CTyJ€HTa HalpaBieHa Ha yNIyOleHHe 3HaHUHM [0 H3y4yaeMoMYy

NpeaMETy, a TAKKEC Ha (bOpMI/IpOBaHI/IC YMCHI/Iﬁ CaMOCTOATCIIBHO ITPOBOAUTL aHAJIM3 U CUHTC3 Ha
OCHOBAaHHHU UMCIOMICTOCA Marcpurajia.

J71s1 ycrienrHoro BBIMOTHEHUS CaMOCTOSITEIFHOM pabOThl HEOOXOIUMO:

BaymunBo mpounTarts 3aaHie U BOMIPOC/3adaHue.

Ecnu 4T0-1160 HEMOHSTHO, 33/1aTh BOMPOC MPENOAaBaTeNo.

O3HAaKOMHTBHCS C OCHOBHOM U JIOTIOIHUTEIBHON JIUTEPATYpPOH K KypCY.
3anuchIBaTh TE3UCHI U3 HCTIOIB3YEMOU JIUTEPATyphl U CBOM MBICITH Ha Oymare.
HpOBeCTI/I AHAJIN3 U COCTABUTH OTBET UJIH IIOATOTOBUTH 3aJaHUEC K CIa4cC.

B pamkax uzyuaemoii oucyuniaunvl npeonazaromca ciedyrouiue Qopmsl camocmonmens-

Houl pabombl:

YueGHoe 3a1aHue - BUJ MTOPYYEHHS MPENOAABATEIISl CTYICHTY, B KOTOPOM COIEPXKHTCS Tpe-
OoBaHHE BBINOJHUTH KaKUe-THOO ydeOHBbIE (TEOpEeTHYEeCKHEe W MPAKTHYECKHE) ICHCTBHS.
Kpurepun omeHKH 10 KaXKI0MY 33JJaHHIO MTPETIOIaBATENb BEICTABIISIET JIOTIOTHUTEIBHO.
Pedepar/nokinan/KoHCNEKT - KpaTKoe U3JI0KEHHE B TMCbMEHHOM/YCTHOM BUJE (8 0Oveme 00
15 cmpanuy A4 wpugpm TimeNewRoman 12 keenv uepes 1 unmepesan/ 1 cmpanuya A4 ons
0oK1a0a) conepKaHus MPOYUTAHHOW KHUTH, HAyYHOH paboOThI, COOOIIEHHE 00 UTOTax U3yde-
HUSI HAyYHOH npoOiembl. Kak npaBuiio uMeeT HayqyHO-MH()OPMAIIHOHHOE 3HAUCHHE.

Pedepar npencrapisieTcss Ha AEKTPOHHOM HOCHTENE M JIOJDKEH COIEPIKaTh CISHYIOIIUE pas-
JIeTIbl: THUTYJIBHBIN JIUCT, COACP)KaHHE, BBECHNE, OCHOBHAs YacTh, 3aKJIIOYCHUE, CITHCOK HC-



N0JIb30BaHHON JuTeparypsl. [Ipu moaroroBke pedepara CTYISHTHI UCHONB3YIOT Y4eOHYIO U
CHEIHUAIbHYIO JTUTEPaTypy, )KypHaJIbHbIE CTaThH, ClIpaBoYHUKH. [Ipu 3amuTe pedepara HeoO-
XOIMMO M0Ka3aTh 3HAHUE JINTEPATyphl 110 U3y4yaeMol MpodiieMe, aKkTyaJlbHOCTh, yKa3aThb OC-
HOBHBIE pa3Jiesibl HAy4YHOTro pedepara U CyIIHOCTh U3JIaraeéMbIX MOJIOKEHHH, CAeNnaTh BBIBO/,
¢ 0003HAYEHUEM MPAKTHUECKONH M HAyYHOH 3HAYUMOCTH TeMbl HccienoBanusi. CBOeBpeMeH-
HOE M KauyeCTBEHHOE BBIMOJIHEHHE pedepara BOZMOXKHO JIMIIL MPU IJIAHOMEPHON CaMOCTOsI-
TEJIbHOW paboTe M TMOCEHICHWH KOHCYIbTAallUi, PACIUCAHHE KOTOPBIX COIIACOBBIBACTCSI CO
CTYJIEHTaMH.

[TsaTrbannpHast OleHKa 3a pedepaT CKIAIBIBACTCS COTNIACHO KPUTEPHUSIM: aKTyaJlbHOCTb, JIAKO-
HUYHOCTh M3JIOKEHUS, CTUJIMCTUYECKAss U pedyeBas TPaMOTHOCTh B TEKCTE, CaMOCTOSITEINb-
HOCTbH MBIIUICHHUS C 3JIEMEHTAaMH TBOPUYECKOTO BOOOPAKEHUS, PACKPBITUE TEMBI, UCTIOIb30Ba-
HUE MIEPBOMCTOUYHUKOB, BHIBOIBI.

Inoccapuii — civcoK TEPMUHOB, TOHATHH, TEOPUIl B paMKax MpeAMETHON 001acT ¢ uxX 00b-
SICHEHUEM (pazmep u (popma mesaypyca 02068apusaromcs UHOUBUOYAIbHO CO CHLYOCHMOM).
ITouck marepuasioB B cetu UntepHer — no npemyaraemor aius CPC teme cryneHT ocy-
IIECTBJISECT MOUMCK COBPEMEHHBIX BO33PEHUH, OMMCAHUNA TOYEK 3PEHUIl Pa3IMYHBIX aBTOPOB.
Htorom pabotsl siBisiercs daiin MS Word ¢ uznoxxkeHrneM yka3aHHOTO BOIIPOCA U CChUIKAMU
HA UCTOYHUKHU (0Ovem He menee 2-x newammuvix cmpanuyvl A4 wpugpm TimeNewRoman 12
Keanb uepes 1 unmepsan u ne menee S-mu UCmMOYHUKO8 O OOHOU MeMbl).

Pa3pa6oTrka npoekToB B MUHH-TPynnax (yueOHO-HUCC/Ie10BaTeIbLCKUX PadoT)
CocraBiieHHe TeCTOB, Pe3eHTAUMI — [1OAroTOBKa He MeHee 10-TU TEeCTOBBIX 3aJaHU 110
OTACTHHON TeMe B TPEX OCHOBHBIX (hopMax (CBOOOTHBINH BBOA, BHIOOpP BapHaHTa, COOTBET-
cTBUE) WK (haiina mpe3eHTanuu He MeHee 10 crnaiiioB ¢ WUTIOCTPAIUSIMU, CChUTKAMU HA UC-
MOJIb3yeMbI€ UICTOYHUKH (HE MeHee 3-X).

3anoJiHeHHe CBOIAHBIX TA0JMIl — HA OCHOBaHUH aHAJIN3a TEOPETUUYECKOTO JIEKIIMOHHOTO Ma-
Tepuaa Wi Mareprana yueOHHUKa CO3/JaHiEe CBOIHOM 00001arommeit TaHHy0 TeMy TaOIuIIbl.
Otuer no 1aboparopHoii padoTe — HA OCHOBAaHUM MPOBEJACHHOIO IKCIIEPUMEHTA U aHAIHN3a
TEOPETUYECKOT0 JIEKIIMOHHOTO Marepuajia WIM Marepuaia yuyeOHHKa COCTaBJISETCS OTYET,
BKITIOYAIOIINI Ha3BaHHE, HAOMIOACHUS, YPaBHEHUS Peakluii U 00bsiCHEHNE HAOTI0IaeMbIX 5IB-
JICHU.

TemaTuka J0KJIAI0B-TPe3eHTALUI

OyHKIMHN OETKOB B OpraHU3Me.

CuHTEe3 aMUHOKHUCIIOT U MENTUIOB.

IIpuMeHeHrEe aMUHOKHUCIIOT U IENTUIO0B B MEUIIMHE.
DepMEHTBI.

HanoTexHoi0r1M 1 UCNoiIb30BaHUE (PepMEHTOB.
[Ipumenenue pepMeHTOB.

Burtamunsl, ux Ouogoruyeckast poib.

HcTopust OTKpBITHS U U3yUEHUS] HYKJIEMHOBBIX KUCIIOT.
MonexynsapHoe KIOHUPOBaHUE.

T'opmoHBI.

buoxumus nMMmyHuTETA.

[Ipo6nema CITUda.

Hapymenus yrneBogHoro ooMeHa.

Hapymenus nunuaHoro ooMeHa.

MexaHu3Mbl TPAaHCMEMOPaHHOTO MEPEHOCA BEIIECTB.
I'enHas unxeHnepus.

T'opMOHBI — perynsaTopbl )KU3HEHHBIX ITPOLIECCOB.
OUTOTOPMOHBI.

LCoNoOA~WNE

PRERPRERPERERREE
ONo~wWNEO



[Ipu BemonHenuu 3ananuii mo CP MOXHO BOCIOIB30BaTHCS CIAEAYIOLIEH JTUTEPATYPOH:

1. kypuenko WM. B. buoxumus: YdyeOHo-MeToaruecKoe mocodue u 1adbopaToOpHbIN MpPaKTH-
kym / . B. lkypuenko. — Mpkyrck: M3narensctBo «Actpunty», 2017. — 72 ¢. ISBN 978-5-
4340-0144-1

2. buoxumust [ DneKTpoHHBIH pecypce] : yued.-meron. mocobue / M. B. lllkypuenko. - 2-e usn.,
nepepad. - DOBK. - MHpkyrck : Acnopunr, 2022. - 79 c¢. - Pexum jgocryna:
https://isu.bookonlime.ru/ - Heorpanuu. nocrym. - ISBN 978-5-6047875-1-9

4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (MP0eKTOB) (MPU HAJUYUM) YUCOHBIM ILITAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padoT (IIPOEKTOB).

V. YueOHo-MeTOIMYeCcKOe M HH(POPMALIMOHHOE 00eciedeHne TUCIIUIITHHBI (MOYJIs1):

a) nmepevyeHb JUTEPATYPbI

1. buonornueckass xumms: yde6. mocobme/ HO. b. ®ummmmosmu, I'. A. CeBacThsiHOBA,
C. M. Knynoga; pen. H. 1. KoBanesckasi. — 2-e u3a. — M.: Akagemus, 2008. — 256 c. - ISBN
978-5-7695-4774-4 (11 5k3.)

2. HumutpueB A.Jl. buoxumus: yue6. mocobue / A. JI. Jumutpues, E. JI. AMOpocreBa. —
M.: lamkoB u K', 2010. — 165 c. - ISBN 978-5-394-00288-5 (11 »k3.)

3. [TnakynoB B. K. OcHoBbl nunamuyeckoit 6moxumun [Teker]: [yue6nuk] / B. K. [Tnaky-
HOB, FO. A. Huxomaes. - Mocksa: Jloroc, 2010. — 216 ¢. — Pexxum nocryna: 9bC "Pykont". -
Heorpanuu. noctym. - ISBN 978-5-98704-493-3

4. Opranuueckast xuMusi: [ DNEeKTPOHHBIN pecype]| YuedHo-MeToaudeckoe mocodue. / Coct.

A. A. Tlakeea, U. T. EBcradnesa, U. B. llIkypuerko. — DNeKTpOHHBIN TEKCT. naH. (4,5 MO). —
Wpxkytek: Acnipunt, 2023. — 81 c. — 1 anekTpoH. ont. Jluck npocrpancrea. — Cucrem. Tpebo-
Banus: PC, Intel 1 [T, 512 M6 RAM, 4,5 M6 cBob6oa. auck. mpoctpancTa; CD-npuso; OC
Windows XP u Boitiie, [10 mnst urenus pdf-gaitios. — 3ar. ¢ axpana. ISBN 978-5-6050735-8-
1 https://isu.bookonlime.ru/node/72083

S. Canosaposa B.I1. BBenenue B 6noxumuueckyro skonoruto: Yue6. nocodue / B. I1. Cano-
BapoBa, A. A. Ilpucraska, O. A. bepceneBa; Upkyrckuii roc. yu-1. — Upkyrck: MU3n-so UI'Y,
2007. - 159 c. - ISBN 978-5-9624-0224-6 (53 7k3.)

0) aBTOpPCKHE MeTOAMYeCKHe pa3padoTku

1. buoxumus [DnekTpoHHBIN pecypc] : yueb.-meron. nocodue / U. B. Illkypuenko. - 2-e u3.,

nepepad. - OBK. - HWpkyrck : Acnopunt, 2022. - 79 c¢. - Pexum jocrymna:
https://isu.bookonlime.ru/ - Heorpanuu. moctym. - ISBN 978-5-6047875-1-9 :

B) 0a3bl TaHHBIX, HHPOPMAIMOHHO-CTPABOYHbIE H MIONCKOBbIE CHCTEMBI:

Hayunas snexktponnas 6ubnunorexka eLIBRARY.RU (3apyOexHble U OT€UECTBEHHBIE KYyp-

HaJIb)

http://www.viniti.ru — pedeparuBHo-OubIMOoTeYHas 6a3a nanubix BUHUTU PAH mo ecre-
CTBEHHBIM HayKaM

http://www.chemsynthesis.com — 6a3a JaHHBIX XUMHUYECKUX BEIIECTB; COACPIKUT TAKIKE HMH-
dopmanuio Mo MeTofaM MX CHUHTE3a M (PU3UYECKUM CBOMCTBAM, TaKUM KakK IIOTHOCTh, TOYKa

IUTABJICHUS, TOYKA KUTIEHUS U T. 1.

http://www.chem.msu.su/rus/handbook/redox/welcome.html — 6a3a manHBIX 1O Heopra-
HUYECKOW XMMHHU B CBOOOIHOM JocTyrie Ha caiite "Chemnet" xumuueckoro dakynsrera MI'Y



https://isu.bookonlime.ru/node/72083
https://isu.bookonlime.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUITIMHbBI
6.1. ITomemenust u 000py10BaHue

[Tomemenust — yuyeOHbIE ayIUTOPUN JUIsI IPOBEACHUS YIEOHBIX 3aHATHH, MPEayCMOTPEH-
HbIX yueOHbpIM m1aHoM OITOIT BO 6akanaBpuara, ocHaleHbsl 000pyJ0OBaHUEM U TEXHUUYECKUMU
cpeactBamMu oOydeHus: ayauTopus Ha 70 MecT, OCHAIllCHHAas MHTEPAKTHUBHOM JOCKOW Smart
Board.

[TomemeHust Ajis caMOCTOSITENbHON PabOThl O0yYaAIOUIMXCS OCHAIIEHbl KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUsl K ceTh «VHTepHET» M obecrieueHueM JocTyna B
3JIEKTPOHHYIO HHGOpMAIIMOHHO-00pa3oBartenbHyto cpeny @PI'bOY BO «UT'Y».

Ob6opynoBaHue
Xumuyeckasi naboparopust Ha 15 MecT, YKOMIUIEKTOBaHHAsI CHEIMATIM3UPOBAHHON MeOeNnbio U
1a00pPaTOPHBIM 00OPYIOBAHUEM: BBITSDKHBIC MIKa(bI, IITUTKA J1a00paTopHbIe (2 IIT.), BOISHBIC
Oanu, BojsHbIe Oanu, MydenpHas neur CHOJI, pedpaxromerp, Bomonarpesarens Ballu,
OHAUS SC-6010, Becor «Acculad VIC-300d3», nHarpeBarenb KpyriaoJOHHBIX KOJO, JOCKa IS
CYIIKU MOCY/IBI.

Texnuveckue cpeacTBa 00yueHust

KommbroTepHas TexHHKa, MOAKIIOUEHHas K ceTh «VHTepHeT» ¢ 0oOIUM JOCTYIIOM B
SUOC Uy

JlemoHcTpannoHHOe 000pyA0BaHue, YieOHO-HATIISIHbIE TOCO0Us, XUMUYECKas TIOCy1a,
XUMUYECKHE PEAKTHUBBI.

6.2. J/IuleH3MOHHOE ¥ MPOrpaMMHoe odecrneyeHue
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip

VIil. OBPA30OBATEJIbBHBIE TEXHOJIOT'MHN

B o6pazoBaTenbHOM Impoliecce UCTONb3YIOTCS aKTUBHbIE U HHTEpaKTUBHbIE (POPMBI (MH-
bopMarmoHHast/mpoOaemMHast JIEKIHs, JIEKIUs ¢ 0OpaTHOM CBS3bI0; MPAKTUYECKUE 3aHATUA (Ce-
MHUHAap M0 00O0OIEHUIO U YIIIyOJeHUIO 3HaHUH C AJIEeMEHTaMU JMCKYCCHH); MIpaKkTHYecKas pado-
Ta B JJaOOpaTOpUM; CaMOCTOsITeNIbHAas pabdoTa CTyJIEeHTOB (cocTaBieHue Oubmuorpaduu; paspa-
00TKa y4eOHBIX 3aJJaHUi U B3aMMOKOHTPOJb, pabOTa C KOHCIIEKTOM JIEKIHH, COCTaBlieHHe Tao-
JIII, TIONCK MaTepUaJIOB B CETH MHTEPHET; MOATOTOBKA M 3allMTa JOKJIAI0B/pedepaToB; KOIO-
KBUYM), B TOM YHUCJIE€ IUCTAaHIIMOHHbIE 00pa30BaTeNbHbIE TEXHOIOTUH, UCTIOIb3yeMbIe NIPH pea-
JM3alMA Pa3IMYHBIX BUAOB Y4eOHOH paboThI, pa3BUBAIOIIME Yy OOYUYAIOMIMXCS HABBIKOB KO-
MaHJIHOW paboThl, MEKITMYHOCTHON KOMMYHHUKAIUH, IPUHITUS PEILICHUH, TUIEPCKUX KaueCTB U
bopMupyrolLIE KOMIIETEHIINH.

HaumeHoBaHue TeM 3aHATHI ¢ UCIIOJIb30BAHUEM 00Pa30BaTeJIbHbBIX TEXHOJIOT U

Tema 3an4- Koi-Bo
- Bun zanarusa ®opma / MeToibl HHTEPaKTUBHOTO O0YUIESHHS 4ACOB

BBoaHas nekuus; BBOIHAs JIEKIUS-IHAJIOT;
aexkuus-uHpopmanus (MHGopMamoHHasi),

Bce Ttemsl

(om. 1. 4.3) TISKIHST WHTEPAKTUBHAS JCKIHS (JISKIIUSI-THAJIOT); 30
JeKus-6eces1a ¢ OMOPHBIM KOHCIIEKTUPOBAaHUEM
OCHOBHBIX TIOJIOKEHUH TeMBbI (pa3jena)
71a00paTOPHBIE 3aHATHUS C HIIEMEHTaMHU 00paTHOMN

Bce Tembl | mabGopaTopHOe | CBsI3M; JIaOOpATOPHBIC 3aHATHS B Y4eOHOM 60

(cMm. 1. 4.3) 3aHSTHE naboparopuu Kadeapsl C MIPOBEICHUEM

XUMHYCCKOI'O SKCIICPUMCHTA

Hroro yacos 90




VIIl. OHEHOYHBIE MATEPUAJIBI JISI TEKYHIEI'O KOHTPOJISI YCIIEBAE-
MOCTH A ITPOMEXKXKYTOYHOU ATTECTALIUHN

8.1. OIIeHO‘lHLIe MaTepuaJbl 1JiSl IPOBECACHUS TCKYIIECT0 KOHTPOJIA YCIIEBAEMOCTH

8.1.1. OueHoYHBbIE MATEPHAJIBI [IJIsl IPOBEIEHUS TEKYIET0 KOHTPOJISI (TECTHI)
IIK-1 Cnocoben oceausamo u ucnonb3oeams 6a306vle HAYUHO-MeOpemuyecKue 3Hanus U npax-
muyuecKue yMeHus no npeomemy 6 npopheccuoHanbHoll 0esmenbHoCmu

OO0pa3sen TeCTOBBIX 3a/1aHUIM

1. 3apanHue 3aKpbITOro THIIA HA YCTAHOBJIEHHE COOTBETCTBUS
(mpoBepsieTcss aBTOMATHYECKH)

HAucrpykuus: [Ipouumaiime mexcm u ycmanogume coomsemcmeue. K xasicootl nozuyuu nego-
20 cmoabya evibepume NO3UYUIO 8 NPABOM CMOoaOYe

YcTaHOBUTE COOTBETCTBUE MEKAY MEPUOJOM Pa3BUTHUSL OMOXMMHU KaK HAYKU U €ro XapakTepu-
CTUKON

BEIIECTBA byHKIUSA

1. I mepuon a) MPaKTUIECKOE UCTIOB30BaHNE OMOXHUMHUUYECKUX MPOIIECCOB O3
3HAHUHN UX TEOPETHYECCKUX OCHOB

2. Il mepuon 0) OMOXUMUS CTAHOBUTCS] CAMOCTOSATEIbHON HAyKOU

3. Il mepuon B) yBENTMYEHHE WHTEHCUBHOCTH U TTTyOMHBI OMOXUMHYECKUX UCCIE0-
BaHWH

4. IV nepuon T') IIMPOKOE UCTIOIH30BAaHUE B OMOXUMHYECKHUX MCCIEAOBAHUAX PU-
3UYECKUX, PU3UKO-XUMUICCKUX, MATEMATHUECKUX METO/IOB
1) KCTIOJIb30BaHUE B OMOXUMHUYECKUX MCCIICIOBAHUSIX OMOJIOTHUECKUX
METOJIOB

OTBeT

l-a

2-0

3-8

4-n

2. 3a1aHue 3aKPBHITOr0 THNA HA YCTAHOBJIEHHE MOCJIE10BATEIbHOCTH
(mpoBepsieTcs ABTOMATHYECKH )
Wucrpyxums: Ilpouumaiime mexcm u ycCmanogume nocie008amenabHOCy

PaccraBbTe coenuHeHMs B IOPAJIKE YBETUUYEHUS CI0KHOCTH OpraHU3aLMKH MOJIEKYIIbI
1. a30THCTOE OCHOBAHHE

2. HyKJICO3U ]l

3. HYKJICOTH]T

4. HyKJIEMHOBAsI KUCJIOTa

Ortser: 1,2,3,4



2. 3agaHue OTKPBHITOr0 THIA ¢ Pa3BePHYTHIM O0TBeTOM/ 3a1a4a
(mpoBepsieT cnenuaauct YMY)
Hucrpyknus: /Ipouumaiime mexcm u 3anuwiume pazeepHymbiii 000CHOBAHHbII OMEem

B opranusme 4yenoBeka mpuMepHO 4 T )KETYHBIX KUCIIOT. 32 CYTKU OHU COBEPIIAIOT B CPEAHEM 6
ob6opotoB Mexay nedenbto u KKT. 3a kaxapiii 000poT peabcopOupyercs mpumepHo 96%
JKEITYHBIX KUCJIOT, OCTAIBHBIE CHHTE3UPYIOTCS CHOBA. CKOJIBKO TPAMMOB KEITYHBIX KUCIIOT CUH-
Te3upyercs exxeqHeBHO? OTBET OKPYTIIUTE JI0 IEJIOT0 YKCIa.

OTBerT:
1

Ir

It

4. 3a1aHuA OTKPBITOT0 THIA C KPATKHM OTBETOM/ BCTABUTH TEPMHUH, CJIOBOCOYETAHHE. ....,
JAOMOJTHUTH NMpPeAJI0KeHHOe (MPoBepsieTcs aBTOMATHYECKH, Pa3pa00oTYHK JI0JKeH HAIH-
caTh NPABWIbHBII BAPHAHT OTBETA)

HNucrpykuus: [Ipouumaiime mexcm u 3anuuiume nponyuweHHoe c1080/cio8ocoiemarue (mep-

MUH, CI0BOCOUEMAaHuUe....., 0ONOJHUMb NPEONOHCEHHOe)

DepMEHTBI, KATATU3UPYIOIIHE BHYTPUMOJIEKYJIIPHBIN IIEPEHOC IPYIIBL, OTHOCATCS K KJIacCy

Otser:
n30Mepas
N30MEPaA3BI
N3omepas
N3omepassl

6. 3amaHue ¢ BBIOOPOM OIHOT'O MPABHJIBLHOIO 0TBETA U3 MPelJI0KEeHHbIX
(mpoBepsieTcsi AaBTOMATHYECKH)
HNucrpykuus: [poyumaiime mexcm u gvloepume 0OUH NpAagUIbHbILL OMEem

KoHeuHble MPOTyKThl OKUCIIEHUSI aMUHOKHUCIIOT
a) H20, NH3s

6) CO2, H20

B) CO2, H20, NH3

r) CO2, H20, nupysar

1) CO2, H20, AT®

e) NHs, H20, SO»

7. 3aganme ¢ BLIOOPOM HECKOJIBKHX MPABUJILHBIX OTBETOB U3 MPEIJI0KEHHBIX
(mpoBepsieTcs ABTOMATHYECKH )
Wucrpykums: Ilpouumaiime mexcm u gvlbepume 08a NPpAsUIbHbIX OMeema

Bri6epuTe BoccTaHABIUBAIOIIUE TUCAXAPUIIBI
a) caxaposa

0) MmaJabTO3a

B) 1Ie/I00M03a

r) JaKTO03a

1) Tperaigosa

¢) apabuHo3a



IIpumepsbl TecTOB
1. BuoxuMusi BO3HMKJ/Ia B KOHIE MPOLLIOr0 BeKa Ha CThIKe
1. opranrueckoit XuMuu U PU3NOJIOTUN
2. OpraHu4ecKOil XMMHUU U OMOJIOTHH
3. OMOJIOTMYECKOW XUMUU U (PU3UOJIOTHH
4. OMOJIOTMYECKON XUMHUH U MOJIEKYJISIPHOM OHMOIOrUH

2. IluHaMu4yecKkas OMOXUMMS

1. u3ydaer mpouecchl, JiexKallue B OCHOBE Pa3IMUHBIX IPOSBICHUH KU3HEIESATEIbHOCTH
2. U3y4aeT IpeBpalleHNE BELECTB B OPraHU3Me

3. U3y4aeT CTPYKTYpy BEILECTB

3. Hayka 00 0CO0€HHOCTSIX CTPOEHHUS M CBOICTB MOJIEKYJI, 00eCleYnBAKIIHUX CyLeCTBOBA-
HHe OuoJIorn4eckoil GopMbl IBHKEHHSI MaTepUH

1. Guoxumuyeckas reHeTHKa 4. sxonoruyeckas OMOXUMUS

2. Guonoruyeckasi XuMus 5. ¢pusnonorHYecKas XuMHsI

3. MonekynspHast GMOJIOTHs

4. 3agauamMu OHOXMMMHU SABJSIKOTCS (HECKOILKO OMBemos)

1. 3y4yeHue poiau BATAMUHOB B OOMEHE BEIIECTB

2. U3ydyeHnue ctpoeHus: 1 0OMeHa OEJIKOB

3. Uzyuenue cTpoeHust 1 oOMeHa HyKJIEHHOBBIX KHCIIOT

4. Vzyuenue poiay HEOPraHUYECKUX HOHOB B Ipoliecce OMoKaTanusa

**k*k

1. lonoHuTeIbHAS HeOeIKoBasi rpynna pepMeHTa, NIPOYHO CBS3AHHAS € ero 0eJIK0BO
4acTbl0, HA3BIBACTCH

1. Kodaxkrop

2. Kodepmenr

3. XonodepmeHT

4. AnodepmeHt

5. IIpocretnueckas rpymnna

2. ®epMeHTHI JeHATYPHUPYIOT PH TeMIepaType:
1.0C 3.20-30C
2.80-100 C 4.30-40 C

3. JTH CBOMCTBA NPHUCYILIH KAK HEOPraHUYECKUM KaTaaIu3aTopaM, Tak U ¢gepMeHTaM 01-
HOBPEMEHHO (2 omeema):

1. He caBurarot noaBruKHOTO paBHOBECHUS

2. Beicokas crienupu4HOCTh

3. BIusroT TOJIBKO HAa CKOPOCTh XUMHYECKOW PEaKIINU

4. PerynupyeMoCTb KOJMYECTBA U AKTUBHOCTH

5. OU3HOTOTHYECKHE YCIOBUSA IPOTEKAHUS

4. OnTumaJbHasi TeMIepaTypa 1Jis AeidcTBUs 00J1bIIUHCTBA (PpepMEHTOB:
1.50-60 C

2.15-20C

3.80-100 C

4.35-40 C



5. YuacTok MoJIeKyJIbl (pepMEeHTA, OTBETCTBEHHBIN OJTHOBPEMEHHO U 32 NPUCOCAMHEHH
BelllecTBa, MoABeprawuerocsi pepMeHTATUBHOMY J1€iiCTBHIO, M 32 OCylleCTBJIeHUe (hep-
MEHTATHBHOI'0 KATAJN3a, HA3bIBAETCS:
1. M'mapodhoOHBIH IEHTP
2. Katanutudeckuit HeHTp
3. AKTUBHBIN IIEHTP
4. AncopOIOHHBIN LIEHTP
5. AlstocTepuyecKui IEHTP
*k*k
1. U3 nepeuncjieHHbIX YyTBEPKAeHUI BbIOepHTE NPABUJIbHOE:
1. CocTaBHOM KOMIIOHEHT LIEIUTIOI03bI — Oi-TJIFOK03a
2. KoHeuHbIH IPOIYKT KUCIOTHOTO THAPOJIM3a KpaxMasa — MaJIbTo3a
3. Ilpu neiicTBUM Ha MabTO3y MaJIbTa3bl 00Opa3yeTcs o-TII0KO03a
4. IlpogykTamMu THAPOJIM3A KpaxMalia U TJIMKOTEHA SIBIIIETCS rajlakTo3a

2. KoHeuHblii MPOAYKT NPH OKUCIUTETHHOM JIeKaApPOOKCHINPOBAHUM MUPYBAaTA:
1. nutpar 3. Auerundocdar
2. KeToriayrapar 4. Auetmii-KoA

3. Kakoe koiuvecTBo MoJiekyJ AT® obopa3yercss npu okucjaeHuu 1 MoJIeKyJIbI IJTHOKO3bI
10 CO2 u BoabI

1.2 3.10
2.8 4. 38

*k*k
4. K romononucaxapuaam oTHocsitest (2 omeema):
1. Kpaxmain, rivkorex 3. Hemnrono3a, aMHUIOTIEKTHH
2. XoHApOUTUHCYIh(DAT, THATYPOHOBAS 4. Kepatuncynbdat, renapux
KUCJIOTa

5. B 3ToM psiny nepevucieHbl TOJIbKO MOHOCAXaPUAbI-NIEHTO3bI:
1. dpykTO3a, MaHHO3a, raJlakTO3a

2. makTo3a, IIIKo3a, pudyno3a

3. pubo3a. kcuno3a, apabuHo3a

4. KCUITyno03a, rajlakTo3a, pudysnos3a

6. U3 nepeunciieHHBIX YTBeP:KIeHUil BbIOepUTe NpaBUJibLHOE:

1. 'mukonu3 u ciupTOBOE OPOIKEHUE - MIPOIIECCHI PE3KO PA3IUYAIOIIHECS MEXIY COO0M
2. IIpoaykT aHa’pOOHOTO TIIMKOIN3a — JIAKTaT

3. [IBK mpeBpamiaercs B JakTaT B X0JI€ TJIMKOJIU3a

Kputepun nepeBoja TecToBOT0 0ayuia B KAUECTBEHHYIO OIEHKY IMOCTe anpoOauy U KBaTUMETPH-
gyeckoii 00paboOTKH Pe3yNbTaTOB TECTUPOBAHUS COCTABIEHBI B COOTBETCTBHH C TPEOOBAHUSMH K
HOPMAaTHBHO-OPUEHTUPOBAHHBIM T€CTAM CPEAHEH TPYAHOCTHU:

OLICHKA 2 3 4 5

JIMaras3oH Tect. 6amioB (% OT Makc.) 10 50 51-70 71-85 86-100




8.1.2. OueHo4HbIe cpecTBA /sl MPOBedeHUs TeKYIero KOHTPOJs (OTYEeTHI 10 J1abopaTop-
HBIM paboTam)

Oo0pa3sen oryera no JadoparopHoii padore

[{BeTHBIC peakIMi Ha AaMUHOKHUCIIOTHI U OCITKH
(Hazeanue 1abopamopHo pabomot)

Omnpit Ne 1. Peakiust @osst Ha C1ab0CBS3aHHYIO CEPY
(Homep u Hazsauue onvima)

Pb(NOQ3); + 2NaOH — Pb(OH): + 2NaNOQO;

Pb(OH); + 2NaOH —* Na;PbO; + 2H,0

NaPbO; +HS — ~ PbS |+ 2NaOH
(Ypaenenus peaxyuti)

[lox neiicTBMEM eAKHX IIENOYel OCIKH MOABEPraroTCs YaCTHYHOMY THUIAPOIU3Y 1O TENTHI-
HBIM CBSI3SM, MPEBPAIAsCh B MIETOYHbIC anbOymMuHaTel. Hapsay ¢ aTum HabOnromaeTcst oTmien-
JICHWE YaCcTH aMHUHOTPYNIN B BHJE amMMuaka. [Ipyu Hanmuyum B MoJieKyine Oelka aMHHOKHUCIIOT,
cofepxalux cepy (LMUCTUHA, IIUCTEHHA), OT ATHUX aMUHOKHCIIOT MOCTEHNEHHO OTIIEIUISIeTCS
TaK)Ke M cepa B BHJE JBYXBAJICHTHOro MoHA. Ero oOpa3oBanue 0OHApYKHBAIOT C MTOMOIIBIO
MIOHOB Pa3/IMYHBIX METaJIOB, 0COOEHHO MOHOB CBMHIIA, 0OPas3yIONNX ¢ S?° UepHBIi HepacTBO-
pumbIit cynbdun ceunna (II).

B nipoGupke BbINan YepHbIil 0Ca0K, CIe10BaTeIbHO, PUCYTCTBYET IUCTEHH.

(nHabnrooenus u 06vscHeHUs: / 6b1600)

Kputepumn onenku oryera mno jiadboparopHoii padore

OTueT orieHUBaETCs M0 JIeCATUOAIBLHOM CUCTEME:

10 6annoB — otuet BoinoiaHeH Ha 100 % u 6e3 ommbOoK; 10MycKaeTcsl ABE HEMPUHIUITHAIb-
HBIX OIIUOKHU.

CHumaercs 1o 6ajty 3a TpY HENIPUHLIMIIUAIBHBIX OIMIMOKY / OMUCKU WIIH OJIHY KPYITHYIO
(HempaBUJIbHOE YpaBHEHHE PEAKIIMU, XUMUUEcKasi GopMyIia, HEIIPaBUIbHOE OObSICHEHUE WU
€ro OTCYTCTBHE, OTCYTCTBUE HAOIIIOACHHUI).

8.2. OueHo4YHbIe MaTePUAJIbI JIJIs1 HTOTOBO¥ aTTecTanuu (B Gopme dK3aMeHA)
IIpumepnwiii nepeuenv 60nPoCco6 K K3aMeH)

1. DBuoxumus Kak HayKa O BEIIECTBAX, BXOASIINX B COCTaB )KHBOW MIPHUPOJIBI, U UX TIPEBpaIIe-
HUSIX, JISKAIINX B OCHOBE KHU3HEHHBIX SBJICHUIA. POIlb M MECTO OMOXMMHU B CUCTEME €CTe-
CTBEHHBIX HAYK.

2. 3HavyeHHe OMOXUMUH IS IPOMBIIINIEHHOCTH, CEIbCKOTO X03s5icTBa U MeANIIMHBL. KpaTkas
UCTOPUS OUOXUMHUHU.

3. buoxumuyeckue OCHOBBI BAKHEUIINX OMOIOTHYeCKUX siBieHH. OOMEH BEIIeCTB KaK Bax-
HeH1as 0COOEHHOCTh )KUBOW MaTepUH.

4. CrpyKTypa KIETKA U OMOXHMMHUUYECKasl XapaKTePUCTHKA OTACIbHBIX CYOKIETOYHBIX KOMITO-
HEHTOB.

5. benkwu, ux Ouonornyeckas poyib: 3HaU€HUE B TIOCTPOSHUH KUBOW MaTePUHU U B MPOIIECCaX
KHU3HEIEATEIIEHOCTH.

6. AMHHOKHCIOTHI, X (PU3UKO-XMMUYECKHE CBOWCTBA U Kiaccu(ukanus. 3aMeHUMBIE U He3a-
MEHUMbIE aMUHOKHCIIOTHI.

7. CrnocoObl CBsI3M aMUHOKHUCIIOT B Oenke. [lentunueie, aucynbuanHbie, HOHHBIE, TUAPOGOO-
HbI€ B3aUMO/JICUCTBUS U BOJAOPOAHBIE CBSI3U. CTPYKTypa NENTUIHON CBSI3H.



10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22.

23.
24,

25.
26.
27.

28.
29.
30.

31.
32.

33.

34.
35.
36.

37.
38.
39.
40.

[lepBuyHas, BTOpUYHAsL, TPETUYHAS M YETBEPTUYHASI CTPYKTypa OeKOB. DIIEeMEHThI BTO-
PUUYHOMN CTPYKTYpHI: anb(a-cuupanb U 0eta-cTpykTypa. JloMeHbI B CTpYKType Oelka, ux
(GyHKIMOHATIBHAS POJIb.

Metonbl U3ydeHus CTpYKTyphl Oelka.

DU3NKO-XUMHUUYECKHE CBOMCTBA OEIIKOB.

Mertonbl O1leHKH pa3MepoB U (OPMBbI OETKOBBIX MOJIEKYJI.

Jenarypamust Oenka.

[Tpuntumne! knaccudukauu 6enkoB. [ 100ymsapHbIe 1 GUOPHILISAPHBIC OCITKH.
Knaccudukanus 6e1KoB 1o TpeTHIHOM cTpykType. IIpocThie u crnoxHbie OeIKu.
OyHKIMOHANbHAS KiIaccupuKaus OeNKoB.

Mertoap! BelieTIeHUS OeNTKOB. Bhlienenrne nHIMBUAYyaIbHBIX O€JIKOB. Bhijenenue u cBoi-
CTBa HEKOTOPBIX NENTUOB U OEJIKOB.

CymHocTs siBieHus katanu3a. CKopocTh XuMHuecKux peakuuit. OcodbeHHocTH hepmeHTa-
TUBHOTO KaTayn3a. TepMoarHAMUUECKUe U KUHETUYECKUE XapaKTepUCTUKU (epMEHTaTUB-
HOT'0 KaTaJln3a.

Knaccugukarus 1 HoMeHKIaTypa epMEHTOB.

Xumudeckasi mpupoaa GepMeHTOB, UX (GYHKINOHATBHBIE TPYIIbl. AKTUBHBIN U aJNIOCTEPH-
yeckuit ieHTpsl. KoepmeHTsl, mpocTeTuyeckue rpymnibl. Pojib BATAMUHOB, METAJJIOB U
Ipyrux KoakTopoB B (yHKIMOHHUPOBAHUU (PEPMEHTOB.

OcHOBHBIE IIPEACTABICHUS O KUHETHKE (pepMEeHTAaTUBHbIX IporeccoB. CrienupruuHOCTh
neicTBusl PEpPMEHTOB.

Bausinue pa3nuuHbIX GakTopoB cpesbl Ha (epMEHTATUBHBIE IPOLIECCHI (TEMIIEPATYpHl,
KOHIICHTPALUU BOAOPOAHBIX HOHOB U JIp.). BinsiHue HHruOuTOpOB Ha (hepMEHTATHBHYIO aK-
TUBHOCTb. MHOXeCTBEHHBIE (OPMBI (PEPMEHTOB.

OO61ue npeacTaBieHus 0 MeXaHu3Me (PepMEHTATUBHOTO Katanusa. [IpuHiuns! perynsuuu
(epMEHTAaTUBHBIX MPOLIECCOB B KJIETKE U perysnus Merabonusma. Jlokanuzanus Gpepmen-
TOB B KJIETKE.

Posnb HYKJI€MHOBBIX KMCIOT B (OPMUPOBAHUU U CBOMCTBAX *KHUBOW MAaTEPUU.

CtpoeHre HyKJIIENHOBBIX KUCIOT. [lyprHOBbIE ¥ MUPUMUINHOBBIE OCHOBAaHUSA. YTJIEBOAHbBIE
KOMIIOHEHTHI. HyKi1€031/1bl ¥ HyKJIEOTHIBI.

buocunTes JIHK.

bruocuntes PHK.

®epMeHTaTUBHBIN ruapoau3 6enkos. [IpoTeonutnueckue GpepMeHTHI, UX CHEUPUIHOCTD,
aktuBanys. OrpaHMYEHHBIH TPOTEOIH3.

[Tytu oOpa3zoBaHus U pacnaza aMUHOKHUCIIOT B OpraHU3Me.

[TepeamuHMpOBaHUE, €r0 MEXaHU3M, OMOJIOTHYECKOE 3HAUCHHUE.

[Tpoueccrl Ae3aMUHUPOBAHUS U 1€KapOOKCHIIMPOBAaHUS aMUHOKHUCIIOT. OOpa3oBaHUe aMMU-
aka. TpaHcnopT aMMHaKa.

BoccranoBurenbHOe aMUHUpPOBaHUE. AMUJIBI U UX (PU3HOJIOTHYECKOE 3HAUCHHE.
OcobeHHocT 0OMEHa OTJEeNbHBIX AMUHOKHUCIIOT U UX POJIb B 00pa30BaHUM psijia BasKHEH-
IMX OMOJOTMYECKU aKTUBHBIX BEILECTB.

BuocunTe3 MoueBHHBI. A30THCThIE HEOEIKOBBIE BEIIECTBA, UX CUHTE3, pacnaj U OMOJIoTru-
YyecKasi poJib.

Hapymenus ctpyktypsl u ooOmMeHa 6enkoB. HacnenctBenHble 3a001eBaHMs.

AJKanoupl, UX pojib y paCTEHUH U 3HAUE€HHE B MEIUIINHE.

VYrneBoasl 1 UX OMoJOrHYecKas pojib, Kiaccuukanus 1 HoMeHkIaTypa. CTpyKTypa, CBOM-
CTBa M pacHpoCTpaHEeHUE B MPUPOJIE OCHOBHBIX MPEACTaBUTENEH MOHOCAXapHI0B U MOJKca-
Xapua0B. [ TMKONPOTENHBI ¥ TITMKOJIUIUIBI.

B3anMonpeBparieHuss MOHOCaXapHuI0B.

AHa3poOHBIN 1 a3poOHBIN pacnaj yrieBoaoB. [ukonus. CniuproBoe OpoxeHue.
buocunTes nonucaxapunos. [ muko3min-TpancdepasHbie peakiium.

I'mukoneorenes.
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OxucnuTenbHOe IeKapOOKCUITUPOBaHNE MTUPOBUHOTPATHOM KUCIOTH. [IupyBataerumpore-
HA3HBII KOMILJIEKC.

[{uk TpukapOOHOBBIX KUCIIOT.

OxucnutensHoe GpochopunupoBanue Ha ypoBHE cyOcTpaTa.

DHepreTryeckas XapaKTepUCTHKA a9pOOHOM U aHadpoOHOI (pa3bl yriaeBoJHOrO 0OOMeHa.
[IpsiMoe okucieHue riako30-6-docdara.

[Terro3odocdaTslii myTh 0OMeEHa yriaeBo0B, €ro OMOJOTHYECKas POIIb.

Makponpruueckue coequnenus. Hykneosuadocdarel, ATD, kpeatnun-pocdar u apruHuH-
docdar. [Tyt o6pazoBanust ATO u APpyrux MaKpOIPrUYECKUX COCAMHEHUM.
OxkucnurenbHoe GochoprmImpoBaHUE.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE MTpoIiecchl. Llenb nmepenoca Boopoaa U 3JIEKTPOHOB
(IpIXaTenbHas LeMb). DHepreTUYecKoe 3HaUeHNe CTYIIEHYaTOTr0 TPAHCIOPTA 3JIEKTPOHOB OT
CyOCTpaToOB OKHMCIICHUS K KUCIOPOY.

HAJI- u HAJI® 3aBucumeble neruaporeHasbl. GiaBUHOBBIE (PEPMEHTHI, YOUXUHOH, ITUTO-
XPOMBI M IUTOXPOMOKCH/1a3a.

OxucnutensHoe GochopunupoBanue B AbixareiabHou nenu. [IpeacraBienue o Mmexanusmax
COIIPSDKEHMS OKUCIIEHUS U (hocOpUIMPOBAHUS B IBIXATEIHHOM IIETIH.

MuToxoHIpuH, CTPYKTypa U dHepreTudeckue QyHKIuu. TpaHcMeMOpaHHBbIi MOTeHIHAI
MOHOB BOZIOpPOAA Kak (popMma 3amacaHusi SHEPTHH.

Jlunuae!l u ux Ouonoruyeckas posb. CTpyKTypa, CBOHCTBA M PaCIpOCTPaHEHHUE B IPUPOJIE.
Knaccugukarnus u HomeHkIarypa JunuaoB. OCHOBHBIE TPEICTABUTENN TPUTIUIICPHU/IOB,
dbochonmunuaos, 11epeOdpPO3UI0B, CTEPHHOB U BOCKOB.

JKupHble KUCITOTHI, UX KJIACCH(PHUKAINA 1 HOMEHKIIATYPA.

@DepMeHTaTUBHBIN pacnaj U CHHTE3 JTUIHI0B.

OxwucieHne JKUPHBIX KUCIOT.

buocuHTe3 )KUPHBIX KUCIOT.

Buramunsl 1 ux Ouonornyeckas posb. Knaccugukanus, HOMEHKIIATypa, CTpYKTypa, CBOM-
CTBa, paCIpOCTpaHEHUE B MPUPO/IE.

buonoruueckre MeMOpaHbl U UX QPYHKIHH.

CtpoeHue MeMOpaH 1 poJib JIUIHIOB, OEITKOB U YTIEBOICOACPKALUX COSTUHEHUH B UX OP-
TaHWU3aIINH.

IlepeHoc BelIeCTB U CUTHAIOB Yepe3 MEMOpaHsbI.

[TpuHIHITBI peryIsiiui 0OMEHA BEIIECTB B KIIETKE

XuMudeckasi mpupojia u pusuosorundeckas posib BAKHEHIIINX TOPMOHOB, UX POJIb B PETyIf-
MM 0OMEeHa BEUIeCTB U CHHTE3a OEJIKOB.

MexaHu3M JIeHCTBUSI CTEPOUIHBIX U OETKOBBIX TOPMOHOB.

OYHKIMY UKIAYSCKUX HYKICOTHIOB B PETYIATOPHBIX PEAKITUIX.

CBs13b MeX1y OOMEHOM OENKOB, YIIIEBOJOB U JTUIH/IOB.

OOMeH BemIecTB KaKk eIuHasi CHCTeMa TPOIIeCCOB.

IpumepHnuiii nepeuensv 3a0anutl K IK3aMeHy
1. Kamunto pacTBopa, coAepiKalliero cMecbh aMMHOKHUCIIOT TJIM, ana, Iy, apr, TMC HaHeCIu

Ha cepeluHy anekTpodoperndeckoir 6ymaru, cmoumiu 0ydepom pH 6,0 u mpuiioxunu siek-
TPUYECKOE HAIpsDKEHHE. YKaKUTE, B KAKOM HalpaBJIeHUHU (K KaToOMy, aHOAY MJIM OCTaHyTCs Ha
cTapTe) OyIyT ABUTATHCS OT/IEIbHBIC AMHUHOKHUCIIOTHI.

2. TpI/IHCHTI/I,[[, BBIZICJICHHBIN U3 TOKCHHA 3MGI71, COCTOUT M3 TPECX HE3AMCHHUMBIX dAMHWHOKHUC-

JIOT — cepycojiepKallleld, reTepoLUKINYecKol U ruapokcuicoaepxamieid. Hanumure sToT Tpu-
MENTU/T ¥ OTIPEJEIUTE €r0 U303JIEKTPUUECKYIO TOUKY.

3. B opranusme uenoBeka MpuMepHO 4 T KETYHBIX KHUCIOT. 3a CYTKH OHHM COBEPIIAIOT B

cpeareM 6 oboporoB Mexay neueHbto U JKKT. 3a kaxasiit 000poT peabcopOupyercs npuMepHO
96% xemuHpIX KUCIOT. CKOJIBKO TIPAMMOB IKEIUYHBIX KHCIOT CHUHTE3UPYETCS €KEIHEBHO?
CKOJIBKO IHEW B CpEIHEM LIUPKYIMPYET MOJIEKYJIA KETUHON KUCIOTHI?



4. Hanumute CTPYKTYPHYIO (OPMYITy TeKCanenTuaa: THC-TIH-TPO-JIU3-1TUC.

HToroBas artecTanus — 3K3aMeH — IPEAINOoJIaraeT yCTAaHOBJICHUE YPOBHS C(HOPMUPOBAHHO-
CTH CIIETYIOUINX KOMIETCHIINH:

ITK-1 CnocobeH ocBanBaTh M UCII0JIb30BATh 0a30Bbl€ HAYYHO-TEOPETUUECKUE 3HAHUS U
NPaKTHYECKHE YMEHUS 110 IPEIMETY B MPO(ECCHOHANBHON 1S TEIbHOCTH.

Kpurepum ouenku:

OLeHKH «OTJIUYHO» 3aCITy’KUBACT CTYIEHT, OOHAPYKHUBIIUI BCECTOPOHHEE, CHCTEMaTH-
YyecKoe U IiTy0oKoe 3HaHue y4eOHOro MaTepuasia JUCLMIUIMHBI, YMEHHE CBOOOJHO BBIIOIHSATH
3a/1aHKs, NPELYCMOTPEHHBIE NPOrPaMMOM, YCBOMBLIMI OCHOBHYIO JIUTEPATYPY U 3HAKOMBIA C
JIONIOJTHUTEIILHOM JIMTEPATypOl, PEeKOMEHI0BAaHHOM mporpammoi. Kak npaBuio, oleHKa «OT-
JIMYHOY» BBICTABIISETCS YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX IMOHSATHI JUCHUIUIMHBI U UX 3Hade-
HUe JUIs npuodpeTaeMoil mpodeccuy, NPOsIBUBIIUM TBOPUECKHE CIIOCOOHOCTH B MOHHMMAaHHH,
U3JI0KEHUHU ¥ UCTI0JIh30BAaHNHU YI€OHO-TIPOTPaMMHOTO MaTepHraia.

O1neHKH «XOpOLI0» 3aCITyKUBAET CTYJCHT, OOHAPYKHUBILUH TOJHOE 3HaHUE Y4€OHOI O
MaTepuaa, yCIelHO BbIIOJHSAIOMUN NPeyCMOTPEHHBIE B IPOrpaMMe 3aJJaHusl, YCBOUBIIHUN
OCHOBHYIO JINTEPATYPY, PEKOMEHA0BaHHYIO B Iiporpamme. Kak npaBuiio, OLieHKa «XOpOIIO» BbI-
CTaBJISIETCS yYal[UMCsl, TI0Ka3aBIIUM CUCTEMAaTUUECKUN XapaKTep 3HaHUH 110 TUCLUUIUINHE U
CIOCOOHBIM K MX CAMOCTOSITEJIbHOMY IOTIOJIHEHUIO U OOHOBIICHHIO B X0JI€ JalibHeHmel yueOHoi
paboThl 1 TPO(HECCUOHATILHOM I TEIIEHOCTH.

OueHKH «yJA0BJIEeTBOPUTEJbHO» 3aCIyXHBAET CTYJCHT, OOHAPYKUBIIUNA 3HAHUE OCHOB-
HOTO y4eOHOTO MaTepuajia B 00beMe, HEeOOXOAMMOM /sl AajdbHEeWIed y4eObl U MpeCTOSIIeH
paboThl Mo mpodeccuy, CHPaBISIOMUICS C BBIIOJHEHUEM 3aJjaHUN, NPeAyCMOTPEHHBIX MpO-
rpaMMOM, 3HAKOMBIM ¢ OCHOBHOM JINTEpaTypOi, pEKOMEHI0OBaHHOM nporpamMMmoi. Kak mpasuio,
OLICHKA «yAOBJIETBOPUTEIBHO» BBICTABIISAETCS, JOIYCTUBIIMM IOIPEIIHOCTU B OTBETE HA JK3a-
MEHE U MPU BHINOJIHEHUH dK3aMEHAIIMOHHBIX 33aJJaHu, HO 001a/1al01UM HEOOXOAMMBIMHU 3HAHU-
SMH Ul UX YCTPaHEHUs NOJ PYKOBOJACTBOM IIPENOAABATES.

JIokyMeHT cocTaBieH B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO no HampaBieHuto
noarotoBku 44.03.05 Ilenaroruueckoe obOpa3oBaHue (C IByMs NpO(UISIMU TOATOTOBKH),
YTBEP)KJICHHOTO TNpHKa3oM MuHucTepcTBa oOpa3zoBaHMs W Hayku Poccuiickoit denepanyu
Ne 125 ot 22 ¢eBpans 2018 r.

Paspaborumk: KaHJl. XUM. Hayk, aoueHT kapenpsl EH/] Hlkypuenko U. B.

Hacmosawas npoepamma ne mosxcem dvimv 6ocnpouszséedena Hu 8 Kakou popme 6e3 npeo-
8apUMENLHO20 NUCLMEHHO20 pa3peulens Kagpeopul-pazpabomuuka npocpammoi.



