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Pabouas mporpamma AMCIUIUIMHBI «XHMHS» COCTaBJIEHA B COOTBETCTBUU C TpPeOOBaHUAMH
®enepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa BbICIIETO0 00pa3oBaHUS 110
cnenquanbHocT  31.05.01 JleueOHoe geno (creUUaNMTET), YTBEP)KIEHHOTO IPUKAa30M
MunucrepcTBa o6pa3zoBanus U Hayku Poccuiickoir ®enepanuu ot 12 asrycra 2020 r. Ne 988
(pemakmuss ¢ wu3MmeHeHusasmu Ne 1456 or 26.11.2020) u c¢ yuérom TpeOoBaHUIl
npodeccuonanibHoro crangapra 02.009 «Bpau-neueOnuk (Bpau-TepameBT, Y4acCTKOBBIN)»,
YTBEPKIAEHHOIO INpHUKa3oM MuHHCTEpCTBA TpyJa M COLMAIBHOM 3aliuThl  Poccuiickon
®enepanun ot 21 mapta 2017 1. No 293H.

[Iporpamma cocraBiena: bemnokonoBoit H.A., 1.T.H., 3aB. kadeapoi o0Omel XuMuu;

KaraeBoit H.H., k.X.H., no1ieHT kKadgeapbl o0ei XuMu.

[Tporpamma periersupoBana: Auapuanooii I'.H., noktop dapmarieBTuueckux Hayk, mpodeccop,
npodeccop kadenps! hapmanum

Pabouas mporpamma o0cyxkaeHa u oo0peHa Ha 3acenanuu kadeapsr 12.05.25, mporokon Ne 314

Pabouast mporpamma o0CyX/IeHa 1 0100peHa METOINIECKON KOMUCCHUEH MO CIIeIUaTbHOCTH
Jleae6Hoe nemo, mporokos Ne 9 ot 13.05.2025 .



1. Heab u3yyeHusi AUCHUNIMHBI

1.1. Henp auctumummHabl — GOPMUPOBAHUE MPEJCTABICHUN O CTPOCHUH U MPEBPAIICHUIX
OPraHUYEeCKUX U HEOPraHUYECKUX BEUIECTB, JICKAIIUX B OCHOBE MPOLIECCOB )KU3HEAECATEIbHOCTH
W BIUSIOINIMX HA 3TH IMPOIECCHI, B HEIOCPEIACTBEHHOW CBS3M C OMOJIOTHYECCKUMHU (YHKIIHSIMHU
ATUX COCIUHEHUH, AJIsI OCBOEHUS BBIITYCKHUKAaMU KoMreTeHIuil B cootBeTcTBUU ¢ ®I'OC BO no
crnenuanbHocTH JleueOHoe Jeno.

2. 3apaum QM CIUIIINHBI

1. dopmmpoBanme 3HaHUH W yMEHHA OO0 OCHOBHBIX 3aKOHAX TEPMOAWMHAMHKH U
OMOPHEPTETHKHU; O CTPOCHHE U XUMUYECKUX CBOMCTBAX OMOOPraHUYECKUX COCIUHEHUM U
WX MPOU3BOJIHBIX;

2. QopmupoBaHHE 3HAHUN, HEOOXOJUMBIX IPU PACCMOTPEHUU (PUIUKO-XUMUYECKOU
CYIIHOCTH TIPOIIECCOB, IMPOTEKAIOIIMX B OpPraHU3ME 4YeJIOBEKa Ha MOJICKYJISIPHOM U
KJIETOYHOM YpPOBHSIX;

3. ¢opmMupoBaHHE YMEHUI BHITIOIHATH B HEOOXOIMMBIX CITydasX pacdyeThl MapaMeTPOB ITHX
MPOLIECCOB, YTO IMO3BOJIUT Oosiee TIyOOKO MOHATH (YHKUUU OTAEIBHBIX CHUCTEM
OpraHu3Ma ¥ OpraHu3Ma B IIEJIOM, a TAKKE €ro B3aUMOJEHCTBUE C OKPYKAIOIIEH CpeIou;

4. TOArOTOBKAa CIEUUANNCTa, OO0JAJArOIIer0 JOCTATOYHBIM YPOBHEM 3HAHUM, YMEHHIA,
HaBBIKOB, M CIIOCOOHOTO CaMOCTOSATEIBHO MBICIHTh M C WHTEPECOM OTHOCUTBHCA K
HAyYHO-HCCIIeI0BaTeNIbCKON paboTe.

3. Mecro gucuuminnel B ctpykrype OOII

JucuumnHa «XHMHS» OTHOCHTCS K 00s3areabHON dacth bioka 1 «JlucuurinHb
(momymnu)» OOII no cnenuansuoctu 31.05.01 — JleuebHOE A€o (CrenuanuTer).

JucuuiumHa «XuMHAs» OpHEHTHPOBaHA Ha (popMUpOBaHHME 3HAHUI, YMEHUN M HABHIKOB
B 00nactu (pyHIaMeHTaIbHOW €CTECTBEHHOHAYYHOM MOATOTOBKH.
Jnst u3ydeHuss TUCHUILTUHBI «XUMUS» HEOOXOJIMMO OCBOCHHME IIKOJIBHOTO Kypca XMMHHU Ha
yray0oneHHoM ypoBHe. JucuumiuHa «XuMHs» HE0O0XOAMMAa NS OCBOCHHUS TMOCIEIYIOIINX
JUCITUTUIMH Y9eOHOTO TIIaHa, TakuX Kak «KiIMHWYecKkHne acreKThl (PU3NYSCKOW M KOJUIOUIHOMN
XUMHIY, «BHOXUMHI».

4. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

OOyueHue U BOCIUTaHUE O0YJarOIIMXCs B XOJ€ OCBOEHUS AMCLUMILIMHBI HAMpPaBiIeHO Ha
dbopMupoBaHUe y BBITYCKHUKA caeayrommx kommneTeHui cormacHo ®I'OC BO (ot 12.08.20. Ne
988, ¢ u3menenusamu Ne 1456 ot 26.11.2020).

Yuueepcanvnwvie (YK):
Kareropus KoMnerenmus NHpaukaTopbl  TOCTMXKEHMH  KOMIETEHIUH,
YHUBEpCAIbHBIX KOTOpBbIe (hOpMUPYET AUCIUTIIINHA
KOMIIETEHITH




CucremHoe u | YK-1. Cnocoben | U/I-1y.1 YMeeT aHanmu3upoBaTh MIpOOIEMHYIO
KPUTHYECKOE OCYIIECTBISTh CUTYyallMi0 KaK CHCTEMY, BBIABISATh €€
MBIIIIJICHHUE KPUTHYECKUM  aHalM3 | COCTABJISIONINE U CBA3H MEXKIY HUMU
MPOOJIEMHBIX CUTYaIHi
Ha OCHOBE CHCTEMHOTO
M0JIX0/1a, BBIpaOaTHIBATh
CTpaTEeruto ICUCTBUI

Oowenpogpeccuonanvnuie (OIIK): nem

Ilpogpeccuonanwvnoie (I11K):
Kareropus (rpymmna) | Kon u | Uupekc tpynosoii | Kom u  HamMeHOBaHue
NpOPECCHOHANIBHBIX | HAUMEHOBAHUE GYHKIIMM W €€ | HHIUKATOPOB JOCTHIKCHHUS
KOMIIETEHITHH npodeccuoHanbHOM | coepikaHue npodecCuoHaIbHOM
KOMIIETEHIIUU (u3 I1C) KOMIIETCHIIUM,  KOTOpbIE
(dhopMupyeT TUCHHUIIINHA
[Tpodeccuonansubie | [IK-10 Cmocoben k | HaznaueHwue N-1nk-10 VYmMmeer
Y4acTHIO BO | JICYCHUS U | UCTIOJIB30BaTh B JiedueOHOM
BHEJIPEHWHU  HOBBIX | KOHTPOJIb ero | IesTeIbHOCTH
METOJIOB U METOJUK, | 3 (HEKTUBHOCTH ¥ | HHHOBALIMOHHBIE METOIBI
HalpaBJIEHHBIX  Ha | 6€30MacHOCTH JTUArHOCTUKU W JICUCHUS,
OXpaHy 310poBbs | (A/03.7) NEePBUYHOM U BTOPUYHOU
rpaxkaaH popUITAKTUKH (Ha
OCHOBE  JIOKa3aTeJIbHOU
METUIIAHBI)

B pesyabTare udy4eHus AUCHUIIMHBI XUMHSA CTYACHT 0JI7KEeH:
3HaTh:

— OCHOBHBIC 3aKOHBI TCPMOJJUHAMUKHA U XUMHYECKON KMHETHKH. Y UeHHE O pacTBOpax.
CBolicTBa pacTBOPOB AIEKTPOJIUTOB;

— y4YEHHE O pacTBOpax, B TOM uucie pactsopoB BMC;

— CTPOCHME U XUMHUUYECKHE CBOMCTBA OPraHUYECKUX COCUHEHUN HE ITOJIMMEPHOTO
Xapaxkrepa;

— IPUPOJHBIE BBLICOKOMOJIEKYJISIPHBIE COCIMHEHNS U UX KOMIIOHEHTHI.
Ymersn:

— OLIEHUBAThH HAINIPABIIEHUE U CKOPOCTh MPOTEKAHUS PEAKIUU.

— TOTOBUTH PaCTBOPHEI U OUCHUBATH UX (1)I/ISI/IKO-XI/IMI/I'-IGCKI/IG CBOfICTBa;

— OLEHMBATh (U3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH 10 UX CTPOEHHUIO.
Baanern:

— paboToii Ha 1abopaTopHbIX nMpubdopax: pH-MeTp, KOHIYKTOMETp, CHEKTPOPOTOMETP;




— J1a0opaTOPHBIMH METOJAMU HJICHTU(UKANUA ¥ METOJaMH OLEHKH YHCTOTHl H
JTO0OPOKAYECTBEHHOCTH JICKAPCTBEHHBIX TPENapaToB;

— METOJUKaMH TMPOBEJCHUS KAaYeCTBCHHBIX peaknuii Ha OOHApyKEHHE KOMIIOHEHTOB
OMOTOIUMEPOB.

W3yueHne UCIUIUIMHBI « XUMHS» HAlPaBICHO Ha (OPMHUPOBAHUE Y CTYJACHTOB CIOCOOHOCTH H
TOTOBHOCTH BBINOJIHAT B NPO(ECCHOHAIBHOW JCSATENBHOCTH CICAYIONIME TPYIOBBIC
byHKUMN/ASUCTBUS:

TpynoBas ¢pyukuus A/03.7 — HaznaueHue jedeHuss 1 KOHTPOJIb €ro 3p(HEKTUBHOCTH H
0€30MacHOCTH.

Tpynosble neiicTBus:
1. HaznayeHue JeKapCTBEHHBIX IMPENApaTOB, MEAULIMHCKUX H3ACTUN U JIe4YeOHOrO MHUTAHUS C
y4eTOM JIMarHo3a, BO3pacTa W KJIMHUYECKOH KapTUHBI OOJIE3HW W B COOTBETCTBHH C
JNEHCTBYIOIIMMHU  TOPSAKAMH ~ OKa3aHWs  MEIWIIMHCKOM  TIOMONIM,  KJIMHAYECCKHMU
pEeKOMEeHaUsAMH (IIPOTOKOJIAMHU JICYEHHS) N0 BOIPOCAM OKa3aHHs MEIUIIMHCKON MOMOIIH ¢
Y4ETOM CTaHAAPTOB MEIUITUHCKON TIOMOIITH.
2. Ouenka 5(p¢GEKTUBHOCTH M 0OE30MAaCHOCTH MPHUMEHEHHs JIEKapCTBEHHBIX IIpenapaTos,
MEIUIUHCKUX U3AEIHA, JIEYeOHOTO TUTAaHUS K MHBIX METO/IOB JICUCHHS

5. O0bem U BUIBI y4eOHOH padoThl

TPYI0EMKOCTb Cemectp

Bunel yue6HoI paboTh qaCHL (nepBblit)
AyIUTOpHBIE 3aHATHUS (BCETO) 66 66
B Tom uncie:
Jlexumn 32 32
[IpakTHyeckne 3aHsATHS 18 18
CemuHapsl
JlaboparopHbie pabOTHI 16 16
CamocTtosTenbHas pabora (Bcero) 42 42
B ToMm uucne:
KypcoBas pabora (KypcoBoi IPOEKT)
Pedepat
Jpyrue Bupl caMOCTOSTENbHON pabOThI 42 42
@DopMBbl aTTeCcTaUH 110 TUCIMILINHE 3ayer ¢ OleHKOH

3.E. YACBI

OO011ast TPYA0EMKOCTh AUCHUIIMHBI 3 108

6. Coaepsxkanme 1M CHUITHHBI
6.1. Conep:xanue pa3ieioB TUCHUILUINHBI U TUAAKTHYECKHE eIUHUIIBI

Coneprkanue TUCIUILTAHBI
(nMmakTHuYecKas eAUHHIA) U KO
KOMITETEHIINH, JUIs (OpMHUpOBaHUS
KoTopo# nanHas JIE Heo6xoauma.

OcHOBHOE cojiepKaHue pasfena, TUIaKTHIeCKOH
eIMHUIIBI (TeMa, OCHOBHBIE 3aKOHOMEPHOCTH,
MOHATHS, TEPMUHBI U T.I1.)

JucuunnunapHasiii Moayb |




JE1
OCHOBBI XMMHUYECKON TEPMOINHAMUKH
1 OMO3HEepreTUKH. XUMHUYecKast

KUHETHKA. XUMUYECKOE PABHOBECHE
YK-1

DJIEMEHTbl ~ XUMHUYECKOW  TEPMOJUHAMHUKH U
GI/IOBHCpFeTHKH, OCHOBHBIC ITIOHATHSA, THUIIBI CHUCTCM.
[lepBoe Hawano TepMOAWHAMUKH. BHYTpeHHSS

SHEprusl. OHTanbNus. 3aKoH I'ecca.
Tepmoxumuueckue u TEPMOJAMHAMUYECKHE
ypaBHEHUS, pacuerbl. lcronp3oBaHuME ypaBHEHH
JUISL SHEPreTUYECKOU XapaKTEPUCTUKU

Ouoxumuueckux  mporeccoB.  OOpaTumble U
HeoOpaTUMble B TEPMOJWHAMUYECKOM CMBICIIE
npoueccel.  IIpomecchl  JKU3HENEATENbHOCTH — —
HeoOpaTHMBbIe MPOIIECCHI.

Bropoe Hauano repMogMHAMUKH. DHTPOIIHUS.
Oueprust [ m60ca. TepMoguHaMUUECKHE YCIOBHS
paBHoBecusi. Kputepuu u HaripaBiieHue
CaMOIIPOU3BOJIbHBIX TporeccoB. [Tonstue o
XUMHUYECKOM paBHOBecHU. KOHCTaHTa XMMUYECKOTO
paBHOBecHs B criocoObl ee Beipakenus. Kc, Kp, Ka.
3akoH AeicTByronmx macc. CmerieHue
XUMHUYECKOTO PAaBHOBECHUS MPU U3MEHEHUHU
TEeMIEpaTyphbl, JaBICHUS, KOHIEHTpauuu. [IpuHimn
Jle-Illatense. [IpuMEHMMOCTh OCHOBHBIX
3aKOHOMEPHOCTEH TePMOIUHAMUKHU K KUBBIM
OpraHu3Mam.

JE2
Y4eHue o pacTBopax
YK-1, IIK-10

Ponp pacTBOpPOB B KU3HENEATEIBHOCTH OpPraHU3Ma.
Boma kak pactBoputens. MexaHusMm mpornecca
pactBopeHusi. ConbBaTHas TEOpPUS  PacTBOPOB.
N3menenne »sHeprum ['mbOca mnpu o0pa3oBaHUU
pacTBOpPOB.  DHTANBINUUHBIA W SHTPOIMHUUHBIN
(dakToppl  pacTBOpeHUs.  3HAUCHUE  SIBJICHUS
pacTBOpeHHs B Tpoleccax oOMeHa BEIIeCTB, B
¢dbapmanuu, THUTHMEHe, CcaHUTapud. BrusgHue Ha
pacTBOPUMOCTh TPUPOJIbI KOMIIOHEHTOB M BHEITHUX
ycnoBuil.  PacTBOopbl  CHIBHBIX W chabbIxX
anekTponnuToB. CTeneHb W KOHCTaHTa HOHM3ALMU
clabbIX  DJEKTPOJMTOB.  3aKOH  pa3BeleHHUs
OctBasibia.  OCHOBHBIE  IOJIOXKEHHS ~ TEOPHH
PacTBOPOB CUJIBHBIX AJIEKTPOJIIUTOB. DIEKTPOIUTHI B
OpraHu3Me 4YeJlOBeKa. OJEKTPOJUTHBIA COCTaB
KpoBu U TKaHeil. IloHsTue O BOAHO-COJIEBOM
oOMeHe. AHTaroHU3M M CHHEPTU3M HOHOB.
[Iporonutnyeckass TEOpUsT KUCIOT M OCHOBAHHIA.
WNurepBanel  3Hauenud pH g pasauyHbIxX
KUJKOCTEH 4YeJIOBEYECKOr0 OpraHu3Ma B HOPME M
naronoruu. CHmwkenne pH B BocnaiutenbHOM
oare. KO wunaukaropsl. Komopumerpuueckue
Meroasl usmepenus pH.

Bybepnsie  pacTBOpR, HMX  KjiaccuUKaIMs.
Mexanusm  Oydepnoro  neiictBus.  bydepnas
€MKOCTb. dakropsl ee OIIpeIeIIAOIIHE.

buonornueckue OydepHbie cCTEMBI OpraHU3Ma.
Ocmoc n ocmMoTHUYecKoe AaBiieHHe. buonoruueckoe
3HayeHue ocmoca. MemOpaHHOEe paBHOBECHE




Honunana. /laBnenue mapa pactBopoB. 3akoH Payis,
cienctBuss w3 Hero. KumeHue wu 3amep3aHue
pacTBOpPOB.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC (penoxc)
peakuuu. MexaHu3M BO3HUKHOBEHUS 3JIEKTPOJIHOTO
U PpENOKC-IOTeHUManoB. YpaBHeHus HepHcra-
[Terepca. CpaBHUTENbHAs CHUJIa OKHCIHUTENEH U
BoccTraHoButenei. [Iporno3upoBanue HarpaBiIeHUs
PENOKC-TIPOLIECCOB MO BEJIMYMHAM  PEIOKC-
MOTEHIMAJIOB. Koncranra OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIHHOTO mporecca.
DIEKTPOXUMHUYECKHUE METO/Ibl UCCIICIOBAHMUSL.
Teopus pacTBOpOB TPYAHOPACTBOPUMBIX
3EKTPOJIUTOB. Koncranra pacTBOPUMOCTH.
@daxTopHl, BIUAIONIME HA MPOLECCHl 00pa3oBaHus U
pacTBOpPEHUS OCAJKOB.

JlucuunnuHapHslii MOAYIb 2

JE3

Teoperuveckrue OCHOBBI
OMOOPraHNYECKON XUMUH.
HuszkomosekyspHbie

OMOOPraHNYECKUE COCTUHECHUS
YK-1

buooprannueckas xumus, ee MpeaMeT, 3a1auH.
BzauMmHoe BiuAHHE AaTOMOB M  CIOCOOBI  €ro
Mepeladyr B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUM.
[Tonspu3zanus CBs3ed W DIICKTPOHHBIC S(PQPEKTHI.
DNEeKTPOHOJOHOPHBIE W AJIEKTPOHOAKIIENTOPHBIE
3aMECTUTENIM B HEAPOMATHYECKUX U apOMaTUUYECKUX
coenuHeHusiX. ComnpsokeHHE U COMNPSIKEHHBIC
cuctembl. Buabl conpsipkeHus.

KucnoTHOCTP ¥ OCHOBHOCTH  OpPraHUYECKUX
coequnenuii. Teopun bpencrena u Jlptouca.

Kucnoruele  cBorictBa OMOOpraHMYECKUX
COCIUHEHUH, apOMaTU4YECKUX TI'€TEPOLUKINYECKUX
COCIUHECHUM.

OcHOBHBIE  CBOMICTBAa  MOJIEKYJ,  COJEp)KAIUX
reTepoaToM C HEINOACIICHHONW I1apoil 3JIEKTPOHOB,
AHUOHOB, a30TCOAEPXKAIIUX TEeTEPOLUKINYECKUX
coenuneHuii.  CompsbkeHHEe B MATHUWICHHBIX
apOMaTUYECKUX TETEPOLUKINYECKUX COECIUHEHUSIX
- Ippu4YrMHa OTCYTCTBUSA OCHOBHBLIX CBOMCTB.
Bonoponnas cBsi3b Kak crienupuueckoe nposBIeHUE
KHCJIOTHO-OCHOBHBIX CBOMCTB. 3HaueHue
BOZOPOJHBIX CBsA3EH B (dbopmMHupoBaHUU
HAJAMOJEKYJISIPHBIX CTPYKTYP B )KUBBIX OpraHU3Max.
N3omepust OMOOpraHWYECKUX coequHeHud. Bumsl
M30MEpPHUHU: CTPYKTYPHAasl M IPOCTPAHCTBEHHAS.
CrpykrypHass wusomepus. buonoruueckas poiib

CTPYKTYPHOI U30MEPUH OpPraHUYECKUX
COCJIMHECHMU.

Jnnamnueckas CTPpYKTYypHas HA30MEPHUSL
(mpoToTpomHas TayTOMepHs)) — KETO-€HOJbHAs H

JTAKTUM-JIaKTaMHas.

Kero-eHonpHas TaytoMepus. JlakTuM-IakTaMHas
TayTOMEPHS.

IIpocTpancTBeHHOE CTpOEHHUE OpraHMYeCKHUX
COEIMHEHMUI,  B3aUMOCBSI3b  C  TPOSIBICHHEM




OHOJOrM4YEeCKON aKTUBHOCTH.

Crepeonszomepusi  MOHO- M TOJMEHOB.  T-
JunactepeoMepsl (LMC- U TPAHCU30MEDPHI).
Orntuueckast u3oMepus.

MexaHu3Mbl OMOOPTraHUYECKUX PEAKIIHIA.
buooprannueckue COEAUHEHUSI C CONPSKEHHBIMU
CUCTEMaMHU CBS3EH.

ConpspkeHHbIE CUCTEMBI ¢ OTKPBITOW Lenbro. 1,3-
JTUCHBI, MOJINEHBI. Menuko-6uonornyeckoe
3HAUEHUE MOJIMEHOB-aHTUOKCHIAHTOB U BUTAMUHOB.
ConpspKkeHHBbIE CUCTEMBI C 3AMKHYTOH 1IETIBIO.
ApoMaTUYHOCTh OCH30UIHBIX COCTUHEHUH.
Peaknuu snekrpoduiibHOro npucoeauHeHus (Ag):
IeTepOJUTUYECKHE PEAKIIUU C YJaCTHEM T - CBSI3U.
MexaHu3M peaxkuuil rugpatauud. KucmoTHbIi
KaTajus. OcoOenHoctu ANEKTPO(YUIBHOTO
MPUCOCAMHEHHUSI K CONpsDKEeHHbIM cuctemam (1,3-
JIHeHaM, 0, 3-HEHACHIIICHHBIM KapOOHOBBIM
KHCJIOTaM).

Peakiuu  anexkrpodmibHOro  3amernieHus  (Sg):
reTepoJIUTUUECKHE peakuuu c y4acTHUEM
apoMaTHYeCKOM CHCTeMbl. MexaHu3M peaKIIHii
raJIOrTEHUPOBAHUS, HUTPOBAHUA M AIKWIMPOBAHUS
KapOO — U reTepo apoOMaTUYECKUX COCTUHEHUH.
Peakimy HyKICOQHIBHOTO 3aMCIICHAS Y  Sp°-
rHOpUAN-30BaHHOTO  atoma  yraepoga  (Sn):
raJlor€HONPOU3BOIHbIE, CIUPTHI. Bmustaue
ANEKTPOHHBIX, TPOCTPAHCTBEHHBIX (HAKTOPOB U
CTaOUJIBHOCTU YXOJSIIMX TPYII HAa PEAKIUOHHYIO
CIOCOOHOCTh COEIMHEHU B peaKIusIx
HYKJI€0(UIBHOTO 3aMeLIeHHUS. Crepeoxumust
peakiuii Hykjaeo(uIbHOro 3aMelneHus. Peakuus
THIPOJIN3a TaJIOT€HONPON3BOAHBIX.

Peakuuu  ankunupoBaHus CIIUPTOB, THUOJIOB,
aMUHOB,. Ounonoruueckas pob.

Peakuun ANMUMHUHUPOBAHUS
(merumporanoreHupoBaHUE, IETUIPATAIINS).
Peakuun OKHCIICHUS u BOCCTaHOBJIEHUS

opraHu4eckux coeauHeHui. IlonsTne o mnepenoce
TUAPUA-UOHA U XUMU3ME JEHUCTBUS CUCTEMBI HAZ[+/
HAJIH.

KapOoHOBBIE KHCTOTHI.

Knaccudukanuss kapOoHOBBIX KHCIOT. CTpoeHue
KapOOKCHIBHOW  Tpynmbl. BrnusHue  cTpoeHUs
panukana u 3amectuteneid (+l, +M) Ha KHUCITOTHBIE

CBOICTBA. Cucremaruyeckas HOMCHKIJIaTypa,
TPUBHUAJIGHBIC HAa3BaHUA. buonornueckoe 3HaueHUE
MOHO-, III/IKap6OHOBLIX-, OKCO-,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

MoHOKapOOHOBBIE KHCIOTHI TOMOJIOTHYECKOTO psiaa
CnhH2,0,. ®usnueckue CBOWCTBA, H30MEPHS.
ApomMartudeckue u reTepoapoMaTHIECKue




KapOOHOBBIE KUCIIOTHI.

OyHKIMOHATBHBIE  MPOU3BOJIHBIE  KapOOHOBBIX
KHUCJIOT (coxxHbIe 2¢Gupsl, amubl) CIoKHBIC
THO3(HUPBI — OMOAKTHBHBIC BellecTBa - ATIeTHIKOA,
AmnnKoA AmmnkopepMeHT A — TOPUPOJHBIN
MAaKpO3PTrUYECKUI AUWIMPYIOLIU A peareHr.
MexaHu3M peakuu HyKI1eo(UIbHOTO 3aMEeIICHUS Y
sz-FI/I6pI/IIII/I3OBaHHOFO aToma yriiepoaa
(arepudpukanisi W THUIOPOJU3 CJIOXKHBIX A(HUPOB,
aMHJIOB).

JlnkapOOHOBBIE KUCIIOTHI HACHIIICHHBIE: LIaBeseBas,
MaJOHOBas, SHTapHas, IiIyTapoBas. Pusnyeckue,
XUMHYECKHE CBOMCTBA.

JukapOoHOBbIE KHMCIIOTBI HEHaCBILICHHbIE!
¢bymapoBasi, MainenHoBas XHMHUYECKHE CBOICTBa.
[IpocTpancTBEHHOE CTPOCHHUE. Bnusinue
MPOCTPAHCTBEHHOTO CTPOEHUSI Ha OMOJOTHYECKYIO
AKTUBHOCTD.

I'mapokcukapOOHOBBIE  KHCIOTHL. ~ XHMHYECKHE
CBONCTBA.

OxkcokapOOHOBBIE KUCIOTHI. XUMUYECKHUE CBOMCTBA.
Peaknuu HykieobuIbHOrO mpucoenuHenus (An)
y4acTHUEM T-CBSI3U YIJIEPOJ-KUCIOPOJ (albAETUAbI,
KETOHBI) C BOJOH, CIIUPTaMH, THOJAMH, aMUHAMH.
BrnusiHue  S7IEKTPOHHBIX W MPOCTPAHCTBEHHBIX
(bakTopoB, pOJb KHCIIOTHOTO KaTajausa.
ObpaTumocThb peakuuit HYKJICO(DUITBHOTO
npucoeauHenus. ['naponus aneraneir. OOpa3oBanue
Y TUAPOJI3 UMUHOB.

CocraB «keTOHOBBIX Tei». KauecTBeHHBbIE peaklnu
0OHApYXEHHS «KETOHOBBIX TEI.

KauecTBeHHble peakiuu OOHapyXeHHUS MOIJIOYHOM,
MUPOBUHOTPAAHOM, yMapoOBOM KHUCIOT.

Jlumunaer. Knaccuduxamus nununoB. [IpuHImmb
KJIacCU(UKALINH.

Bricmie kapOOHOBBIE KHCIIOTHI, Kiaccu(HKaIlHs.
@u3nyecKue CBOMCTBA M CTPOCHUE BAaKHEHUIIUX

MPEICTaBUTENEN. XUMHYECKHE CBOMCTBA.
AKTHUBaIUS BBICIIUX KapOOHOBBIX KHCJIOT B KJIETKE,
oOpa3oBaHme THO(PHUPOB (amnKoA),

OMOJIOrMYECKOe 3HaUCHHE.

3aMeHMMble U HE3aMEHUMbIE BBICIINE HKUPHBIE
KHCJIOTHI.

Peaknmm  pagukampHOro  3amerieHust  (Sg).
Mexanusm  peaknuu. Ilpocteie  (HeTpanbHbIE)
TUNUABI — Tpuruepuasl. Homenkiatypa, cocras,
cTpoeHue. bronornueckas posns.

docdarunoBas KUCIOTa, CTPOCHHE, 3HAUCHHE B
CHUHTE3€  TpUINIMLEpUIoB U  (ochonunuaos.
dochoaunus. ®docharuauncepuHbl u
(dbochaTuINIKOIaMUHBI (xedanunbl),
dbochaTuIUIXOMUHbl (JEUUTUHBI) — CTPYKTYpPHBIE




KOMITOHEHTHI KJICTOYHBIX MeMOpaH,
¢bocharuaumaozuTonaupocdar (PNJD).
[IpocTpaHCTBEHHOE CTPOCHUE, PEAKIIMH THAPOIIN3A.
Crepounsl. Crepan, KOH(GOPMAIMOHHOE CTPOCHHE
Sa- wum 5B-crepaHoBoro ckenera XOJECTEPHH,
CTEPOUJIHBIE TOPMOHBI, )KEITYHBIE KUCTOTHI.
Jlumugaeli  coctaB  MeMOpaH. buosormdeckue
¢GbyHKIMN MeMOpaH.

buooprannueckue COCIUHEHHS — METaOONHUTHI U
pErynaTopel MeTaboIr3Ma.
AJKamouasl. Onpenenenue HOHATHA.

Knaccudukanus no OHOIOrHYECKUM U XUMHUYECKUM
npu3HakaM. OCHOBHBIE MPEJICTABUTEIH AJTKAIOHUIOB.

JE4

BBICOKOMOJ'IGKYJ'IHPHBIG
6I/IOOpFaHI/I‘-IeCKI/IC B€IICCTBA U UX
KOMITIOHCHTBI

VK-1, TIK-10

[Ipuponubie  amuHokucinoTel.  Homenknarypa.
Crepeounsomepus. OcobeHHOCTH ~ CTpOEHUs
aMHHOKHUCIIOT, 00Opa3yrommx OelKd OpraHuszmMa
YeJI0BEKA.

Knaccudukanms. KucinotHo-ocHOBHbIE — CBOMCTBa
aMUHOKHCIIOT, ournosnspHas CTPYKTYpa,
M303JIEKTpUYECcKas TOUKa.

XUMUYECKUE CBOMCTBA (l-aMHUHOKHCIIOT.
buonoruuecku Ba)kHbIE PEAKIMH (-aMUHOKHUCIIOT.
benku wm nenTuabpl — BaXHEHIIME IPUPOIHBIC
OouomnosmMepsl. XHUMHUYECKHI COCTaB M CBOICTBA.
VYpoBHM OpraHu3aluy OEIKOBBIX MOJEKYII.
Jenarypauus 6eska, O6MOJIOrH4ECKOe 3HaYCHHE.
[lonatue o cnoxHbIX Oenkax. IJIMKONPOTEHHBI,

JIUTIOTIPOTEUHBI, HYKJICOTIPOTEHHBI,
(dhochonpoTeHHsI.

VYrnesonpl. Kimaccudukaius yrieBoios.
Monocaxapusl. Knaccudukanus.

Crepeousomepusi. CtpoeHue HamboJIee BaKHBIX
MIpe/ICTaBUTENe TMEeHTO3, TeKCO3, IE30KCHCaXapoB,
2-aMUHOCaXapoB.
XUMHYEeCKHE CBOWCTBA MOHOCAaXapUI0B B PEAKITUSIX
in vitro, invivo .

Onurocaxapa. Knaccudpukanuss  aucaxapuios:
penyLupYyIOLIMe U HepelyLUpYIOLIHeE.
[lonucaxapuasl.  Knaccudukauus:  romo- H
reTeponoarcaxapuibl.

lomomonucaxapuapl:  Kpaxman — (amMmio3a H

aMMJIOTIEKTUH), TJIMKOTEH, JIEeKCTpaH, ILeJUII0JI03a.
[lepBruHas CTpyKTypa, TUIIBI XUMHYECKUX CBS3EH,
ruaponus. IloHsTHEe O BTOPUYHON CTPYKTYpe
(amm03a, 1EITI0I03a).

I'erepononucaxapupl: T'HMalypoOHOBas  KHUCIOTA,
XOHJPOUTHHCYIb(AThl, TemnapuH. buonornyeckoe
3HaueHue. IlepBuuHas  cTpykTypa (CTpoeHHE
OHMO3HBIX (PParMEeHTOB, TUIIBI TJIMKO3UIAHBIX CBSI3€il).
HyxnenHoBble KUCIOTHI, HyKJIEOTH b, HyKJIEO3UbI,
a30THCThIE OCHOBaHUS HYKJIEMHOBBIX KHCIIOT.
[InpuMHIMHOBBIE M IYPUHOBBIE OCHOBAHMSI.




Hyxkneo3up!.
HYKJICO3U/IOB.
Hykneotuasi.

Howmenxkmnarypa.

Homenkiarypa.

HYKJICOTUOOB. HyKJIeOTI/II[BI.

[TepBuunas

CTPYKTYpa

YaCTUYHOT'O U ITOJIHOI'O I'MAPOJIn3a.

Bropuunas

HYKJICMHOBBIX
Xumnyeckuid coctae PHK wu JIHK.

IM'uaponus
IM'aaponus

KHCJIOT.
YciaoBus

crpykrypa JHK. Posb Bomopomnsix

cBsizel B (OPMHUPOBAHUU BTOPUYHOH CTPYKTYpBHI.
KomruieMeHTapHbIe napsl.

6.2. Koutposupyembie ydeOHbI€ 3J1€eMEHThI

JunakTuyeckas KonTponupyemblie yaeOHBIC SJIEMEHTHI,
eANHUIA hopmupyembie Dran
(IE) c B pE3yJIbTaTE OCBOEHUSI TUCUUILUINHBI C OCBOCHHUS
yKazaHueM YKa3aHUEM UHJIUKATOPOB TOCTUKEHUS KOMIIETE
bopmupyem KOMITICTCHITUI 30805051
pIX YK 3HaHus YMeHus HaBriku
JE1 OCHOBHEBIE OreHuBarh Haprikamu Havansabii
OCHOBEI 3aKOHBI HalpaBJieHWe U | pacyera
XHUMUYECKOU TEPMOJMHAMHUK | CKOPOCTh napameTpoB
TEPMOJIMHAMUKHU U Y ¥ XUMHUYECKOH | MPOTEKaAHUS TEPMOJIMHAMHU
OMOPHEPTETUKH. KUHETUKU U peakiuu, YECKHX CHCTEM
XuMudeckas paBHOBECHS. BO3MOKHOCTbE WUJ-1y1
KUHETHKA. [IpuMeHuMOCTh | HaImpaBICHUS
Xumuyeckoe 3aKOHOB K CMeEILECHHS
paBHOBECHE. OMOXMMHUYECKH | PAaBHOBECHS MIPHU
YK-1 M pEaKIHsIM H3MEHEHUU
NJ-1y1 BHEIITHUX
YCIIOBHA.
PaccunteiBaTh
CpPaBHUBATH
SHEPTreTUYECKUE
s dexTs ans
OpTraHUYECKUX
BEIIECTB,
MIPUCYTCTBYIOII
HX B COCTaBax
JUTSE
MapeHTepaJbHOT
0 IIUTaHUS
I/II[':I-yK-l
JE2 ®dusuKo- I'oToBUTH Hasbikamu
VYuenue o pacTBOpax | XUMHUYECKUE pacTBOPBHI, paboThI Ha
YK-1, T1K-10 CBOIiCTBa OTIpeeIsATh 1a00paTOPHBIX
pPacTBOPOB M UX | KOHIIEHTparuio | mpubopax: pH-
MOJTy4YeHUE. pa3HBIMU MeTp,
Bausitaue METOJaMH U (hOTOINEKTPOK
pacTBOpOB OIIEHUBATh HX OJIOPUMET]
pasHoro coctaBa | GU3HUKO- WNI-1nk-10
Ha XHMUYECKHE




OCMOTHYECKHE, | CBOMCTBa
OydepHbIe NI-1yc1
CBOMCTBaA
pacTBOPOB U
OMOJIOTHYECKUX
JKUJIKOCTEH.
ULy
JE3 OcHoBbl TeOopun | OnpenensaTh JlaGopatopHBI
Teopernueckue TUOpUIM3AIY, | THII MH METOJIaMH
OCHOBBI COMPSIKEHUE, ruOpuaAM3ay | UISHTUDUKALL
OMOOPTaHNYECKOM AJICKTPOHHBIC aTOMOB 17041
XUMUH. 3¢ heKTHI, yriaepoaa, TUI OpPraHUYECKUX
HuzkoMONeKyIapHbI | KHCIIOTHO- COTIPSDKCHUSI B BEILIECTB
¢ OMOOpraHUYeCcKHe | OCHOBHBIC MOJIEKYJIax NJ-1y1
COCAUHCHMS CBOMCTBA OpraHUYECKUX
VK-1 OMOOpPraHNYECK | BEIIECTB.
HX BEIICCTB. CpaBHHMBaTH
Knaccudukanm | kuciotHo-
10, OCHOBHEIC
HOMEHKJIaTypy, | CBOMCTBA,
CTpOCHHUE, Ha3bIBATh 110
XUMHYECKUE U COBPEMEHHOM 1
dbuzndeckue HCTOPHYECKOM
CBOIICTBA, HOMEHKJIATypE,
OMOJIOTHYECKOE | OTPENeATh
3HAYCHUE MECTO B
MeTa0OJIUTOB: KJIacCHU(PUKALNH
KapOOHOBBIX BEIIECTB.
kucinot, BXXK, OneHuBaTh
JIUIIA0B ¢uzuko-
N-1y1 XUMHUYECKHE
CBOIiCTBa
OpPTaHUYECKUX
COCIUHCHHI I10
UX CTPOEHUIO.
OOBACHATH
OMOJIOTHYECKOe
JICUCTBUE
BCIIECTB B
3aBUCHMOCTH OT
WX CTPOCHUS U
CBOMCTB.
Hﬂ'lyx—l
JE4 Knaccudpukamm | Onpenensits MeTtonnkamu
BricokoMonekysipH | 1o, KJIacCU(UKALNO | MPOBEACHUS
1303 HOMEHKJIATYpPY, | HHBIC MPU3HAKH, | KAYECTBEHHBIX
OMoopraHNYecKue CTpOEHUE, Ha3bIBAThH 110 peakuuii Ha
BEISCTBA U HX XAMUYECKHE U COBPEMEHHOW 1 | OOHapyKEeHHE
KOMITOHCHTBI ¢busnueckue HUCTOPUYECKOU KOMIIOHEHTOB
YK-1, TIK-10 CBOICTBA, HOMEHKJIaType. | OGmomoaumMepo
ouomoruueckoe | OreHUBaTH B. MI-1nk-10
3HAYEHUE (buszuko-




MeTa0O0JIUTOB: XHMUYECKHE
AMHUHOKMCIIOT, CBOMCTBa
O€JIKOB, TTOJTMMEPHBIX
MOHOCaXapuJ0B | OpraHUYECKUX
, COETUHEHUH I10
MOJIMCaXapUI0B, | UX CTPOEHHUIO.
HYKJICO3HU]IOB, OOBICHATD
HYKJICOTUIOB, Ouosornveckoe
HYKJICHHOBBIX JIefcTBHE
KHUCIIOT. BCIIIECTB B
NJ-1y1 3aBUCUMOCTH OT
WJI-1nk-10 HUX CTPOEHUS U
CBOMCTB.
I/Ir)——['lyx-l

6.3. Paznenn! qucuumiud (JIE) v Buab1 3anaTuid

Ne Yacel 110 BUJ1aM 3aHATHI
Ne IUIAKTAYECKO
. MPaKTHY. 1ab. cam. pao.
JTUCITUTUIMHAPHOT A €TUHUIIB JIEKIIAU BCETO
3aHATUSA | pabOTHI CTYI.
0 MoAyIsi/pasnena
1 JE1 8 6 12 26
JE2 8 4 6 10 28
2 JE3 8 4 4 10 26
JE4 8 4 6 10 28
HUTOI'O 32 18 16 42 108

7. IllpumepHasi TeMAaTHKA
7.1. KypcoBbIX padoT: HE IPEIyCMOTPEHO Y4EOHBIM TUIAHOM
7.2. YueGHO-ucCIe10BATEIBCKHX, TBOPYECKHX PadoT (JabopaTopHble paboThI):
e BiusHue pa3nuyHbIX (PaKTOPOB Ha XMMHUYECKOE PAaBHOBECHE.
Onpenenenne pH 6MoOIOrHYECKUX KUAKOCTEH U paCTBOPOB AJIEKTPOJIUTOB.
Ornpenenenne OydepHoit eMKocTH Oy(hepHBIX PaCTBOPOB IO KUCIOTE U OCHOBAHHUIO.
OJEeKTPOXUMHUECKHE  METOAbl  HuccienoBaHMs.  KoHAaykToMmeTpuyeckuit — MeTon
OTIpeNIeIICHUS! DIIEKTPOIPOBOAHOCTH OMOIOTUIECKHUX JKUIKOCTEH.
KadecTBeHHbIE peakIiy ¢ y4acTHEM KapOOHOBBIX KUCIIOT.
KauectBennsle peakiuu Ha 6enku. OnpeneneHne n303JIeKTPUIECKol TOUKH Oelka.
KadecTBeHHBIE peakIIMi Ha MOHOCAXapH/IbI.
KauecTBeHHnIC PEaKMU Ha IoJIrucaxapuabl.
3. Pedeparon
HpOI/ISBO)IHI)Ie APOMATHYCCKUX Kap6OHOBI>IX KHCJIOT KaK JICKapCTBCHHBIC MTPETIapaThl.

JIunotpomnueie MeauHckue npenapatel. [Ipumenenne BAJ] Ha ocHOBe
nosuHeHacsneHHbIX BXKK.

HpI/IMeHeHI/Ie MMPOU3BOJHBIX LCIIIFOJI03bI B MCAUIIUHE.

o 0 1o o oo

Posb BuTamMuHa Bg B peakuusix nepeaMuHUPOBaHUS U 1€KapOOKCHIINPOBAHUS
aMUHOKMHCIIOT.

Onrtuueckast u3omMepus U papMaKoIOorHdecKas akTHBHOCTh

[lenrtuHbIe 1 OETKOBBIE TOPMOHBI.

DWKO03aHOUbI: CTPOEHHUE, CBOMCTBA U MPUMEHEHUE B MEAUIIMHE.

MeTo/1bI KOTUYECTBEHHOTO OIpeieTIeH s 0ETKOB B OMOJIOTMUECKUX JKUTKOCTSX.

MoHo- 1 nonucaxapuisl - JICKapCTBEHHBIE MPENapaThl.




MonudunrpoBaHHbIE HYKIICO3UIBI - TIEKAPCTBEHHBIC MPENapaThl.

MeTo1bl KOTMYECTBEHHOTO OMPEEICHUSI MOYE€BOM KHUCIIOTHI U €€ COJIEN ypaToB.
OO6HapyKeHre HYKJICUMHOBBIX KUCJIOT B THAPOJIM3ATE APOXIKEH.

PacueTsl KanOpuiHOCTH ITUTAHUS.

DHepreTuyeckue HamuTKH.

[Tomyyenue 0ydepHBIX CHCTEM.

Omnpenenenne 0yhepHO EeMKOCTH Pa3InIHBIX CPE/ICTB.

Hccnenoanne 0ypepHbIX CUCTEM PA3TUIHBIMU METOAaMHU (TIOTEHITMOMETPHS ).

Onpez[eneHI/Ie KOHCTAaHTBhI JUCCOIM a1 YKCYCHOﬁ KHCJIIOTBI KOHAYKTOMECTPHUYCCKHUM
MCTOAOM.

JlexapcTBeHHBIE ITpENIapaThl — JIEKTPOJIUTHI.

Boano-anexktponnslii 6ananc. OcmMoMeTpus, €€ IpUMEHEHNE B UCCIIEIOBAHUH

OMOJIOTMYECKUX KUKOCTEN

8. PecypcHoe o0ecnieuenue
Kadenpa pacmomaraer KagpoBBIMH pecypcaMH, TapaHTUPYIOIIMMHU KadeCTBO IOJTOTOBKH
CHeluaiucTa B COOTBETCTBUM C TpeboBaHusMu DenepalbHOTO TOCYAApCTBEHHOTO
00pa30BaTeLHOTO CTaHIapTa BhICHIETO 0Opa3oBanus crernuaibHocTH 31.05.01 — JleuebHoe
JIeNI0, YTBEP)KICHHOTO TpHKa3oM MuHHcTepcTBa 00pa3oBaHuss W Hayku Poccuiickoit
Oenepanuu. [Ipu ycinoBum 100pOCOBECTHOrO OOYYEHHS CTYIEHT OBIIQJCeT 3HAHHIMH,
YMCHHSIMH M HABBIKAMHU, HEOOXOTUMBIMHU TSI KBATH(PUKAITMOHHOTO YPOBHS, PEABSIBIIIEMOTO
K BBIITYCKHHKY IO CIIEUATbHOCTH.
OOpa3oBarenbHBIA TPOIECC PEATU3YIOT HAYYHO-TICAArOTUYECKUE COTPYAHHKH Kadeapsl,
UMEIONNEe BbICIIEe OOpa3oBaHME U CTaX TPYAOBOM JEATEIBHOCTH MO MPOUITIO
CICIUAIBHOCTH «XUMUS», a TaKkKe HMCIOIINE YYCHYIO CTCTIICHb KaHAHWIAaTa XHUMHUYECKUX
HayK, YUCHYIO CTETIeHb JOKTOpa HayK, yY€HOE 3BaHHE JIOIICHTA.

8.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

VYenbHBIN Bec 3aHATHH, MPOBOJMMBIX B MHTEpakTUBHOU (opme, coctaBmser 50%. B
00pa30BaTEeIbHOM MPOLIECCE HCIOJB3YIOTCS JIEKIIMH, NPAaKTUYECKUE 3aHATUS, TBOpPYECKHE
3a/layl U TECTOBbIE KOHTPOJIMPYIOLIUE 3aJaHMs JUIsl NMPAKTUYECKUX 3aHATHUN, BBINOJHEHHE
CTYAECHTaMH y4e€OHO-MCCIIEI0BATENbCKUX U HAYYHO-HCCIIEI0BATENbCKUX PaboT.

OnekTpoHHass  WH(QOpPMAIMOHHO-OOpa3oBaTeNbHAs  cpema:  ydeOHas,  y4eOHO-
MeTtoaMyeckass ~HMHpOpMalus IpejacTaBleHa Ha  CcailTe  JUCTAaHIMOHHOIO  O0ydeHUus
https://edu.usma.ru/ kypc «Xummus», Bce OOydaroluecs HMEIOT JOCTYIN K JICKTPOHHBIM
o0pa3oBaTeNbHBIM pecypcaM (3JEKTPOHHBIN KaTajor U aneKkTpoHHas 6ubnuoreka YIMY, OBC
«Koncynerant ctynentay, OMb «Koncynbrant Bpaway, oOpa3zoBarenbHas 1iaTdopma
«tOpaiit» u 1p.).

8.2. MarepuajJbHO-TEXHHYECKOE OCHALLICHHE

Buael ocHOBHOM OcHoBHOE HCHIOJIB3yeMoOe ®opma padoTbI ®opma
yueOHOM padoThI obopynoBanue/ CTY/JeHTa KOHTPOJIA
ayAUuTOPUH 3HAHUH
JlexunoHHBIN KypC Hoyt0yk, KoHncnexktuposanu IIposepka
MYJIbTUMEIUIHBIN € cofiepKaHUs MUCBbMEHHBIX
MPOEKTOp/ KOHCIIEKTOB
1 nexuroHHast ayAUTOPHS JIEKITUM,
TECTOBbIE
KOHTPOJIH,
3amuTa
pedepaToB



https://edu.usma.ru/

[IpakTrueckue JlabopaTopHoe Pemenue 3agau u | Onpoc yCTHBIM,
3aHATHUS o0opynoBaHue, yIpakHEHUH, pOBEpKa
XUMHUYECKas Mocy/a, BBITIOJTHEHHE MUCBMEHHBIX
pEaKTUBBI, TPUOOPHI/ 1a00paTOPHBIX OTYETOB 1O
5 y4eOHBIX KOMHAT C pabor 1a60paTOPHBIM
HarJsIIHBIMU TTocoOusimMH, | paborawm,
KOMITBIOTEPHBIN KJ1acc. TECTOBbIE
KOHTPOJIH,
MUKPOKOHTPOJIH,
OuneTHble
KOHTPOJIH
HaumeHnoBanne XMMHUYECKOTO 000pYAOBaHMS, HanmenoBaHue 1OTOIHUTEIBHOTO
HCIIOJIb3YEMOT0 B y4eOHOM Ipoliecce 000pyI0BaHusl, UCIIOIB3YEMOIO B
y4eOHOM Iporecce
1 2
- [Ipubopst: 1. HoytOyxk — 4,
pH-MmeTpsl, 2. MynbTUMEAMWHBINA TIPOEKTOP — 2;
AHAIUTUYECKUE BECHI, 3. Komnetotep nepcoHanbHblii — 16
KOHJTyKTOMETPHI, (B ToM uncie 10 - B KOMIBIOTEPHOM
CIIEKTPO(OTOMETPHI. KJ1acce)
-Xumuueckas nocyza u 000py0BaHuUe. 4. llpuntep — 4,
- XUMHUYECKHE PEAKTUBBI. 6. Kcepokc — 2

8.3. [lepeyeHb JMIEH3MOHHOTO MPOTPAMMHOIO0 o0ecneveHust

8.1.1. CucremHoOe IporpaMMHOE 00eCIICUCHHE

8.1.1.1. CepBepHoe nmporpaMMHO€E 0OecIIeYeHHE:

- VMwarevCenterServer 5 Standard, cpox paeiicTBHsS JHUIICH3UU: OECCPOYHO;
VMwarevSphere 5 EnterprisePlus, cpok neiictBust nuuensuu: 6eccpouno, aor. Ne 31502097527
ot 30.03.2015 OO0 «Kpona-KCy;

- WindowsServer 2003 Standard Ne 41964863 ot 26.03.2007, Ne 43143029 or
05.12.2007, cpok eicTBHS JIMIIEH3UN: O€CCPOUHO;

- WindowsServer 2019 Standard (32 sigpa), nuunenszuonsoe cornamenue Ne V9657951
ot 25.08.2020, cpok aeicTBus TUIEH3UIA: OeccpouHo, Kopriopalus Microsoft;

- ExchangeServer 2007 Standard (nutiensust Ne 42348959 ot 26.06.2007, cpok neicTBUS
JUTIEH3UH: OECCPOUHO);

- SQL ServerStandard 2005 (nmuuensust Ne 42348959 ot 26.06.2007, cpok neicTBuUs
JUTEH3UH: OECCPOUHO);

- CiscoCallManager v10.5 (moroop Ne 31401301256 ot 22.07.2014, cpok aeHcTBUs
munensuu: 6eccpouno), OO0 «MuxporecT;

- Ilmo3 6e3onacHoctu Ideco UTM Enterprise Edition (nmunensuss Ne 109907 ot
24.11.2020 r., cpok meiicTBHs ImneHsun: 6eccpouro), 000 «ANIEKOx;

- AnTuBHpYCcHOE nporpammHoe obecnieuenue Kaspersky Endpoint Security ans OGuzneca
(1100 users) (moroBop Ne 32514755780 ot 06.05.2025 r., CpOK ICHCTBHSI JHICH3UH: IO
13.06.2027 r., OO0 «3OK3aKT»).

8.1.1.2. OnepanmoHHBIE CHCTEMBI IEPCOHATBHBIX KOMITBIOTEPOB:

- Windows 7 Pro (OpenLicense Ne 45853269 ot 02.09.2009, Ne 46759882 ot 09.04.2010,
Ne 46962403 ot 28.05.2010, Ne 47369625 ot 03.09.2010, Ne 47849166 ot 21.12.2010, Ne
47849165 ot 21.12.2010, Ne 48457468 ot 04.05.2011, Ne 49117440 ot 25 03.10.2011, Ne
49155878 ot 12.10.2011, Ne 49472004 ot 20.12.2011), cpok 1eHCTBUS JIULIEH3UH: OECCPOUHO);

- Windows7 Starter (OpenLicense Ne 46759882 or 09.04.2010, Ne 49155878 ot
12.10.2011, Ne 49472004 ot 20.12.2011, cpox AeHCTBUS JUIIEH3HIA: OECCPOUHO);



- Windows 8 (OpenLicense Ne 61834837 ot 09.04.2010, cpok meiicTBHs JTUIICH3UIL:
OeccpovHo);

- Windows 8 Pro (OpenLicense Ne 61834837 ot 24.04.2013, Ne 61293953 ot 17.12.2012,
CPOK JEHCTBUS JIMLIEH3UU: OECCPOUHO);

8.1.2. [IpuknagHoe nporpaMMHOe obecrieueHue

8.1.2.1. OducHbie TporpamMMbI

- OfficeStandard 2007 (OpenLicense Ne 43219400 ot 18.12.2007, Ne 46299303 ot
21.12.2009, cpok nercTBUsI IUIIEH3UU: OECCPOYHO);

- OfficeProfessionalPlus 2007 (OpenLicense Ne 42348959 ot 26.06.2007, Ne 46299303
ot 21.12.2009, cpok AecTBUS TUIIEH3UNA: O€CCPOUHO);

- OfficeStandard 2013 (OpenLicenseNe 61293953 or 17.12.2012, Ne 49472004 ot
20.12.2011, Ne 61822987 ot 22.04.2013,Ne 64496996 ot 12.12.2014, Ne 64914420 ot
16.03.2015, cpok neicTBUS JIUIIEH3UH: OECCPOYHO);

8.1.2.2. Ilporpammbl 00pabOTKH JaHHBIX, HH(HOPMAITMOHHBIC CHCTEMBI

- [IporpammHuoe obecrieueHue «TAHJAEM.YHuBepcurer» (M1IeH3MOHHOE
ceunerenbctBo Ne YI'MVY/21 ot 22.12.2021, cpok aeicTBus jmmeH3uu: Oeccpouno), OO0
«Tangem UCx;

- IIporpammuoe oGecnieuenue iSpring Suite Concurrent, KOHKypeHTHasi JUICH3Us Ha 4
nosb3oBareneit (morosop Ne 916-n1 or 30.07.2025, OOO «Puumenua»). Cpok nedcTBuUs
mmnensun 1o 30.07.2026;

- IIporpamMHoOe oOecrieueHue Il OpraHu3aluyd M TpoBeneHus BeOmHapoB CepBep
BuneokoHpepenit PART CUSTOM_ PC-3300 (PeectpoBas 3anuch Ne14460 ot 08.08.2022), Ha
10 000 monp3oBareneit (Jorosop Ne 32515088751 ot 18.08.2025, OO0 ««Hupoceiid»). Cpox
nericTBus uieH3un 10 29.08.2026;

- IlpaBo Ha pgocTym K CHCTeME XpaHEHUS M paclIpOCTpaHEHHs MeAWa apXuBa
«Kinescope», mias 100 monb3oBareneit (Jorosop Ne 32514918890 ot 26.06.2025, OOO
«IITBOy). Cpok neitctBus nuuensuu a0 29.08.2026.

9. YueOHO-MeTOAUYeCKOe U MH()OPMAIITMOHHOE 00ecTiedyeHHue TN CIIUTIITUHbI
9.1. OcHoBHAasi IMTEpaTypa
9.1.1. DyIeKTpOHHBIEC Y4eOHbIC H3AHUS
e Epmos, 10. A. O6mas xumus. buopuznueckas xumus. XuMusi OMOT€HHBIX 3JIEMEHTOB B

2 xH. Knura 2 : yue6nuk ans By3oB / 0. A. Epmos, B. A. Ilonkos, A. C. bepasun. —

10-e 3., ucnp. u gomn. — Mocksa : M3garenscTBo FOpaiit, 2022. — 360 c. — (Bricmiee

obOpazoBanue). —  ISBN 978-5-9916-8660-0. —  Tekctr :  3JIEKTpOHHBIA  //

Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/470992

e babOkoB, A.B. Xumus B wMeauuuHe : yueOHMK i By3oB/ A. B. baOkos,

O. B. HecrepoBa ; mon penakuueit B. A. [TonikoBa. — Mocksa : M3gatensctBo FOpaiir,

2022. — 403 c. — (Bwicuiee obpazoBanue). — ISBN 978-5-9916-8279-4. — TexkcrT :

AJIEKTPOHHBIN /l OGpa3zoBareabHas maTdopma Opaiit [caiit]. —

URL.: https://urait.ru/bcode/489530 (nara obparmenwus: 20.04.2023).

e TiokaBkuHa, H. A. buooprannyeckas xumusa : yueOHuk / TrokaBkuHa H. A. , baykos lO.

U. , 3ypabsn C. D. - Mocksa : 'DOTAP-Menua, 2020. - 416 c. - ISBN 978-5-9704-

5415-2. - Texkcr : anekrponnsni // OBC "KoucymsranT crymenrta" : [caiit]. - URL:

https://www.studentlibrary.ru/book/ISBN9785970454152.html

e TrokaBkuHa, H. A. buooprannueckass XUMHsl : PyKOBOJICTBO K IMPAKTHUYECKUM 3AHATHUAM :

yue6. mocobue / mox pen. H. A. TrokaBkunoii - MockBa : [DOTAP-Menua, 2017. - 168

c. - ISBN 978-5-9704-4209-8. - Tekcr : anekrponusii // DBC "KoHcynbTaHT cTymeHTa" :

[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970442098.html

e 3ypabsH, C. D. Fundamentals of bioorganic chemistry = OCHOBBI OHMOOpPTaHHMYECKON
xumu : yaeOnuk / S. E. Zurabyan. - MockBa : GEOTAR-Media, 2019. - 304 c. : un. -

304 c. - ISBN 978-5-9704-4990-5. - Tekcr : snekrponnsii / DBC "KoHcynbTaHT


https://urait.ru/bcode/470992
https://urait.ru/bcode/489530
https://www.studentlibrary.ru/book/ISBN9785970454152.html

cTynenra” [caiiT]. URL
https://www. studentllbrary ru/book/ ISBN9785970449905 html

9.1.2. DuleKTpOHHbIe 00pa3oBaTe/bHbIE Pecypchl

Dnexrponnas oudaunoreka YI'MY http://elib.usma.ru

DNeKTpOHHO-0MOIMOTeYHAS cucreMa «KoHCynbTaHT CTY/ICHTa»
http://www.studentlibrary.ru

OIT FOPAMT «Konnekuus Jlerennapusie kuuru» http://www.biblio-online.ru
HNHcTutynmonanpHbIi peno3utapuii Ha matgopme DSpace «3nexkTpoHHas 6uOIMoTeKa
YI'MVY» http://elib.usma.ru

baza ganneix Nature Journals, https://www.nature.com

baza mannbix Springer Journals, conmepkaiiasi NOJHOTEKCTOBBIC JKypHAJIbl M3/1aTeIbCTBA
Springer (Bemmycku 2022 rona), xomtekuuu: Biomedical & Life Science, Chemistry &
Materials  Science, Computer Science, Earth & Environmental Science,
https://link.springer.com/

baza nanubix eBook Collections Springer Nature — xommanuu Springer Nature Customer
Service Center GmbH, https://link.springer.com/

DieKTpOHHAs BepcHs KypHaa «Ycrmexu xumumy», https://www.uspkhim.ru/

9.1.3. YueOHUKH

Crecapes, B. . Xumust: ocHOBBI XumuH xuBoro : yueOnuk / B. 1. Crecapes. - 7-e u3n.,
ucnp. - Cankr-IlerepOypr : Xumuznart, 2017. - 784 c.

Komuun, A. B. O6mas xumust: yaeouuk / A. B. XKomaun; mox pen. B. A. Tlonkosa, A. B.
Komuuna. - MockBa: ' DOTAP-Meaua, 2014. - 400 c.

TrokaBkuna, H. A. buoopranmueckas xumwus: yueOnuk / H. A. TrokaBkunHa, 0. .
baykos, C. O. 3ypabsH. - MockBa: I'D0TAP-Menua, 2014. - 416 c.

H.A. TrokaBkuna, }0.1. baykos, C.O. 3ypabsH. buooprannueckas Xumust: y4eOHUK JUIs
By30B. M.: [DOTAP-Menua. 2012 - 416 c.

9.1.4. YuyeoOubie mocoous

Y4ebHoe nmocobue K MpaKTUYECKUM 3aHATHAM 1o Onooprannyeckor xumuu. [Tox pen. H.
A. benokonosoii. ExarepunOypr.: YIMVY. 2019. - 136 c.

E.1O. Epmumuna, H.A. benokonoBa. O01mas XuMus ¢ 3IeMEHTaMH KOJUIOUIHONW XUMUHU.
VYuebnoe mocodue. YI'MY. 2021.— 338 c.

9.2. lonoTHUTEIbHAS JJUTEPATYPA
9.2.1. YueOHO-MeTOANYECKHE TOCOOUS

OpexoBa, A. U. O0mas xumust: yuebHoe nocodue / A. . Opexona, P. I1. Jlenekona. -
ExarepunOypr: N3a-so YI'MA, 2010. - 136 c.

Kamunckas, JI. A. buoopranundeckass XuMusi: Kypc JeKuil uig ctyaentos 1 kypea / JL.
A. KamuHckas; M-Bo 31paBooxpanHeHust u coi. pasutus PO T'OY BIIO YVI'MA. -
ExarepunOypr: [6. u.], 2009. - 258 c.

Kamunckas, JILA. Ilpaktukym no OuoopraHudeckoid Xxumuu: YdeOHoe mocoOue s
ayJUTOPHOM U camocTosATeNnbHOM paboTsl cryneHToB I kypca / JI. A. Kamunckas, C. I'.
[TepeBanos. - EkarepunOypr: [6. u.], 2009. - 128 c.

Kamunckas, JI.A. buoopranuyeckast XuMHsl: CIIPaBOYHUK-CIIOBApPh OCHOBHBIX TEPMHUHOB
u noHatuii: yuyeoHoe mocobue / JI. A. Kamunuckas; Munszapasoupassutus PO ['BOY
BIIO YI'MA. - Exarepun0ypr: [6. u.], 2011. - 266 c.: n.

9.2.2. JlutepaTypa aJjs yriay0JeHHOro usy4eHusi, moAroTroBku pegeparon

Oprannyeckas xumus : yueOHuk / mox pea. H. A. TiokaBkuna. - Mocksa : [DOTAP-
Menua, 2019. - 639 c.

Obmas xumus. buodusnyeckas xumus. XuMusi OMOTEHHBIX 3JIEMEHTOB: YUEOHHK JUIs
By30B / I[lox pen. FO. A. Epmosa. - 7-e u3x., crepeotun. - Mocksa: Beicmr. mik., 2009. -
559 c.

10. ATTecTanus Mo AUCHMUILJINHE


https://www.studentlibrary.ru/book/ISBN9785970449905.html
http://elib.usma.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://elib.usma.ru/
https://www.nature.com/
https://link.springer.com/
https://link.springer.com/

ATtTecranusi 00y4aroIUXCs MPOBOIUTCS B COOTBETCTBHHM C pa3pabOTaHHON OauibHO-
PEUTHHTOBOM CHCTEMOW OIICHMBAHUS YYEOHBIX JOCTIKCHMHA CTYICHTOB IO JUCIHILIAHE
«XUMHA.

ATTectanus 1Mo JMCHMIUIMHE MPOBOAUTCA B (hopMe 3adera ¢ OIEeHKOH (muchbMeHHO). Jlo
3a4era JOMYCKAIOTCA CTYAEHTHI, MOJHOCTHIO OCBOMBIIME MPOTPAMMYy JUCHMIUIUHBI (TIpU
ycioBur Habopa He MeHee 40 peHTHHTOBBIX 0AJUIOB U YCIICIIHOW CAaud PyOeKHBIX KOHTPOJICH
10 Ka)KJIOMY U3 MOJlyJIel).

11. ®oHJ OLEHOYHBIX CPEICTB MO JUCIHUIINHE
DOC s mpoBEACHUS POMEKYTOYHOM aTTecTauu (MPeACTaBICH B IPHIIOKEHUH 1).



