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1. Ileaib 0CBOEHUA TUCHUILIHHBI

[lenp OCBOCHHSI TUCIHUILUIMHBI — (OPMHUPOBAHUE KOMIICTEHIIUH, HEOOXOMMMBIX MJIsi BBHIMOJTHEHUS
pacueToB MapaMmeTpoB (HU3HKO-XUMHUYECKHX IPOLIECCOB W MEXaHU3MOB B3aUMOJICHCTBUSL BEIECTB,
MPOUCXOASAIINX B OPraHU3ME Ha KJIIETOYHOM M MOJIEKYJIIPHOM YPOBHSX, B TOM UYHCJI€ TPU BO3JICUCTBUU Ha
OpraHM3M OKpY>KaloIlel cpebl, ISl peleHus TpodecCHOHaIbHBIX 3a/1a4.

[Tporpamma paspaborana B cootBercTBUM ¢ ®I'OC BO mo cnenuansaocty 31.05.02 Tlenuatpus,
YTBEPKJACHHBIM MpruKka3zoM MunoOpHayku Poccun ot 12.08.2020 Ne965.

2. Mecro nucuuiuinibl B cTpykrype OIIOIT

JucuummuHa oTHOcUTCs K 6a3oBoii yactu OINOIN, e€ nuzyuenue ocymectBisiercs B 1 cemectpe.

Jlyi1 OCBOGHHUS JAHHOW JUCHMILTUHBI HEOOXOIUMBI 3HAHMSI, YMEHHUS M HaBBIKU, COPMUPOBAHHBIE HA
MPEIbIIYIIEeM yPOBHE 00pa30BaHMS.

3HaHMs, YMEHHUS W HaBBIKHM, MOJYyYEHHBIE NPU U3YUYECHUU JaHHOM NHUCUUIUIMHBI HEOOXOAMMBI IS
YCIICHIHOI'O IMTPOXOKIACHUA y‘-Ie6HBIX 1 NPOU3BOJACTBCHHBIX IMPAKTHUK.

3. IlepeyeHb NJIAHUPYEMBIX pe3y/JbTaTOB O0y4YeHHs] MO THCHMILIHHE,
IJIAHNPYEMBbIMH Pe3yJbTATAMH 0CBOEHHUS 00pa30BaTeIbHON MPOrpaMMbl

PesynbraTel OCBOEHHS IUCIHHILIMHBI CHOPMYITUPOBAHBI B COOTBETCTBUU C MPOGECCHOHATBHBIM
cranmaproM «Bpau-nenuarp (Bpau-meguarp YYacTKOBBIN)», yTBEPXKAEHHBIM NpuKazoM MUHHCTEpCTBa
TpyAa u corpanbHoi 3amuThl PO ot 27.03.2017 Ne 3061 (TD-A/02.7)

COOTHECCHHBIX C

Konupel u conepxanue [Inanupyemsle pe3yabTaThl 00yUeHus (JeCKPUITOPHI)
UH/INKAaTOPOB 3HaTh Ymers Bnaners HaBbIKamMu
KOMIICTECHINH

YK-1

Crioco0eH oCyIecTBIATh KPUTUYECKUI aHaJIU3 TPOOJIEMHBIX CUTYalluid HA OCHOBE CUCTEMHOIO MOAX0/a,

BbIpabaThIBATh CTPATETHIO JICHCTBUH

Ny 1.2 1. OcHoBHBIE 3akoHBI | 1.BBISABIATH 1.Bnanets HaBBIKOM

dopmupyet ¢duznueckoit XUMHH, | XHMUYECKYIO IPUMEHEHUS 3aKOHOB

OLICHOYHBIE CYXK/IE€HUS | PU3UKO-XUMUYECKUE CYILIIHOCTb ¢usznveckoil  XMMHUU K
SIBJICHUS U | OMOJIOTHYECKHUX, (U3NKO-XUMHUECKUM
3aKOHOMEPHOCTH, MEAUIIMHCKUX SIBIICHHSIM "
Jexxamue B OCHOBE | Ipobiem 3aKOHOMEPHOCTSIM,
IIPOLIECCOB, 2. OcymecTBIATh | JEKallUM B OCHOBE
IIPOTEKAIOIINX B | BBIOOp MeToAa Ui | MPOLECCOB, MPOTEKAOIINX
OpraHu3Me 4ejoBeKa Ha | 00pabOTKU JAHHBIX B | B OpraHU3MeE YeJIOBEKa.
MOJIEKYJISIPHOM, COOTBETCTBUU c | 2.Bnanets HaBBIKAMU
KJIETOYHOM ypOBHE MOCTaBJIEHHOM TEOPETUYECKOTO u
2. ®usuko-XMMHUYECKHE | 3a7ayeit 9KCIIEPUMEHTAILHOTO
OCHOBBI naboparopHo- | 3. ITonb30BaTbcs | UCCIIETOBAHUS.
UHCTPYMEHTAJIbHBIX bu3nuecKkuM u | 3.Bnaneer HaBBIKAMU
METOJIOB HCCIIE0BAHUS XUMHUYECKUM W3JI0KEHUS
3. IlpaBunma TexXHHMKH | 00OpyAOBaHHEM CaMOCTOSITEJIbHOM ~ TOYKHU
6e3omacHOCTH U paboThl B | 4.IlpumeHATH 3pEeHUs, aHaiau3a, CUHTE3a
XUMHUYECKOH MaTeMaTHYeCKUui 1 JIOTUYE€CKOTO MBIIIICHHUS
nabopaTopuu anmapar XUMHU B

npodeccHoHaANBHOMI
JIeSITEIIbHOCTH

OIIK-10

CrocobGeH pemaTh CTaHAApTHBIE 3aJaydl NPO(ECCHOHATBLHOM NEATENbHOCTH C HCIOJIb30BaHUEM

MHPOPMAIIMOHHBIX.  OMOIMOrpadUUecKux  pecypcoB,  MEIUKO-OMOJIOTHYECKOM  TEepMUHOJIOTHH,

MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOIHH C YYETOM OCHOBHBIX TPeOOBaHUM MH(OPMAIIMOHHON

0e30macHOCTH




Honk 10.4

Bnangeer menuko-
OHOJOrHYeCcKOoM
TEPMUHOJIOTUEN TIPU
peleHumn
aKaJCMHUYCCKUX U
po¢eCCHOHATBHBIX
3a1a4

1.OcHOBHEIE
paboTHI

METO/IbI
C y4eOHOU W
Hay4YHOU WH(}OpMaImen

1.ITonp30BarbCs
yueOHO#, Hay4HOIl,
HAay4YHO-TIOMYJISIPHOM
JIUTEPATypPOU, CETHIO
HNutepner

JUIS
npodeccuoHanbHOMI
JIeATETbHOCTH

1.Bnanets HaBbIKAMU
WCIIOJIb30BAHUS
MOHSATUHHOIO  ammapara
XUMHH B pamKax
€CTECTBEHHOHAYYHBIX
npobiem
npodeccuoHaTbHON
JeSTEIILHOCTH.

4. O0beM JMCUMILUIMHBI B 3a4YeTHBIX €JMHULAX € YKa3aHMeM KOJIMYeCTBa AKAJeMHYECKHUX YAaCOB,
BbIIeJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aoluXxcs ¢ npenojasparesieM (110 BUAaM y4eOHbIX 3aHATHI)
1 HA CAMOCTOAITEJIbHYIO padoTy 00y4armuxcs

Ceme HaumenoBanue pa3aenon KonTakTHas ayutopHas pabora CamocrosiTenbHast
cTp JVCIIATUTHHEI 00yJaromuxcs ¢ MpenoaBareiem pabota, B TOM 4uCIie
B aKaJIEMUYECKUX Yacax, B TOM KOHCYJIbTAI[UH U
qucie KOHTPOJITh
CaMOCTOATEIIbHOMN
paboTHI (B aKa. yacax)
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1 Pazmen 1. OcHOBBI 0OBEMHOTO 3 3 4
KOJIMYECTBEHHOTO aHaJIn3a
1 Paznen 2. OCHOBBI XUMUYECKOH | 2 4 2 6
TEPMOJUHAMUKU U KHHETHKHU
1 Paznen 3. Yuenwne o pactBopax. | 4 9 6 6
OcHOBHbBIE THIBl XUMHYECKHUX
pPaBHOBECMH M IIPOLIECCOB B
KU3HEACSITEIbHOCTH
1 Paznen 4. ®usnueckas xumus | 4 4 2 2 8
MOBEPXHOCTHBIX  SIBICHUH U
JIUCTIEPCHBIX CHCTEM
1 Pazpgen S. 6 | 12 3 2 16
BricokoMonekymnsipHbie
OMOOpraHNYecKHe BEIIeCTBa,
MX CBOWCTBA
1 [TpomMexyTouHas aTTeCTaIus:
3a4eT
Hroro mo aucuunmue: | 1 | 32 16 4 40
6
Yacon 108 64 44
3au.en. 3




O6bem nmpodeccroHanbHOM 0 gyac/ 0% Ouac/ 0%
MPAKTUYECKON MOATOTOBKHU
(I1I1)

O6beM podheccHoHATBEHO 55 uac/85,9% 14 4ac/31,8%
HaIpaBJIEHHOM MOATOTOBKH
(ITHIT)

5. CoaepxaHue AUCHMILVIMHBI (MOAYJsl), CTPYKTYPHPOBAaHHOe MO TeMaMm (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKaJeMHUYeCKUX YACOB U BU/AOB y4eOHbIX 3aHATHI

5.1 Coaep:xaHue pa3ieioB M CHUILITHHbBI

Kon HaumeHnoBanue pa3zeinoB Kpatkoe coneprxaHue pa3aeiioB U TeM
WHNKATOpa IACIIATLINHEI
KOMIIETEHIINH
Hyk 1.2 Paznen 1. OCHOBBI Tema. OcHOBEI 00BEMHOT'0 KOJIUUECCTBECHHOI'O aHAIIN3a U
Honk 10.4 00BEMHOTO €ro MPUMEHEHHUE B MEJIUIIUHE
KOJIMYECTBEHHOTO CriocoObl  BBID@KEHHUS KOHIIGHTPAIIMA BEIIECTBA B
aHajam3a pacTBope. XMMHUYCCKUIH SKBUBAJICHT BeliecTBa. MossipHas
KOHIICHTPALIHS DKBHUBAJIEHTA BEIIIECTBA. 3aKkoH

9KBHUBAJIECHTOB. TOYKa S3KBUBAJCHTHOCTH M CIOCOOBI €e
¢ukcupoBanus. Munukaropsl. PaGoume u craHmapTHbIE
pactBopbl. CriocoObl TUTpOBaHUsA. MeTo | HelTpain3alum.
AnuauMmerpuss M aIKaIMMETpUsA:  TUTPAHTBL,  UX
CTaHJapTU3aLus; UHUKATOPBL. Oxcugumerpus.
[Iepmanranaromerpus. TuTpaHTsl, = UHAMKATOPBI.
Kommnekconomerpusa. Turpantsl, nHAUKATOPBI. PU3HUKO-
XUMUYECKHE  MeToAbl  aHanu3a.  [loreHnmomerpus.
Hcnonp3oBaHue TUTPUMETPUYECKUX METOLOB B aHAJIM3E
OMOJIOTMYECKHX KMJIKOCTEN OpraHu3ma.

Hyk 1.2 Pa3nen 2. OcHoBbl | Tema. OcHogbl Xumuyeckou mepmMoOUHAMUKY

Honk 10.4 XUMHYECKON OcCHOBHBIE  TIOHSTHSI XUMHYECKOM  TEPMOJMHAMHUKHU:
TEPMOJIMHAMUKH U | CUCTeMa, TMapaMeTpbl CHCTEMbI, (YHKIIMH COCTOSHHUS
KUHETUKHU. CHUCTEMBI, TPOIECChI, TEIIoTa, padoTa, BHYTPEHHSS

JHEPTus, SHTAJbIINSL.
[leppoe  Hawyasio  TepMoAMHaMUKH. 3akoH [ecca:
NPUMEHEHHE TEPMOXMMHYECKHUX DPACUETOB B OMOXUMHH,
TUTUEHE T[UTaHUs; SKCIEPUMEHTAIbHOE OIpesesieHue
JHTAJIBIIUN PEAKLUN.
Btopoe nHauano tepmogunamuku. [lonsarue o6 >HTponuUu.
Ouneprust [ubG6ca (crammaptHas osHeprusi ['ub60ca
oOpa3oBaHMs BEIECTBA, CTaHAapTHas »Heprus [ud6ca
OMOJIOTUYECKOTO OKMCJICHHs BEIIeCTBa, CTaHAApTHas
SHEPIUs ['nG6ca peaxuun). [Iporuo3upoBanue
HaIPaBJIEHUSI CAMOIIPOU3BOJIBHO TPOTEKAIOIINX ITPOLIECCOB
B  M30JIMPOBAHHOM M  3aKphITOM CHCTEMax; poib
SHTAJIBIIUHHOTO U SHTPONUIHOTO (baxTOpoB.
DK39proHnyYecKre u SHAPTOHUYECKHUETIPOLIECCHI.
[Ipunuun sHepreTHyeckoro compspkeHus. OcoOeHHOCTH
SHEPreTUYecKoro OoOMEHa B JKMBBIX OpraHH3Max Kak
OTKPBITBIX CUCTEMAX

Tema OcHosbi Xumuyeckou KUHemuKu u
pepmenmamuernozo kamanusa
[IpenMeT M OCHOBHBIE NOHATHA XMMHYECKOM KHHETHKH.
CKopocTh  peakuuu, CpeaHsisi CKOPOCTb pEakluu B




WHTEpBaje, WUCTUHHAs  CKOPOCTb.  MONEKyIsIpHOCTh
2JIEMEHTApHOI0 aKkTa peakuuu. Kunernueckue ypaBHEHUSI.
[Topsanok pEeaKIuH. ITepuon MOy pEeBpaIICHUS.
3aBUCUMOCTb CKOPOCTH PpEAaKIUU OT KOHLEHTPALHH.
Kunernueckne ypaBHEHUS peakUUid pa3HBIX IOPSJIKOB.
OKCIIEpUMEHTANIbHBIE METOJIbl OIPENEIEHUSI CKOPOCTU U
KOHCTaHThl CKOPOCTH pe€akuil. 3aBUCUMOCTb CKOPOCTH
peakuu ot Temneparypsl. TemneparypHsiii ko3dduuent
CKOPOCTH  peaklMu H  ero  OCOOCHHOCTH  JUId
OnoxuMHUeCKUX nporueccoB. [loHATHE O TEOpUM aKTUBHBIX
coylapeHuH. DHepreTUYeCKuil MpoQuilb peaKiuu; SHePTrus
aKTUBAlUU; ypaBHeHHe AppeHuyca. Ponp crepuueckoro
¢dakropa. Ilonstue o Teopuu MEPEXOAHOTO COCTOSHHUSI.
Karamu3. TOMOreHHBII M TE€TEPOrCHHBIM  KaTaJM3.
DHEpPreTUYeCKuid  MpoQiib KaTaJIUTHYECKOH peaKIuu.
OcobenHoct (EPMEHTATUBHOTO KaTaim3a. YpaBHCHHE
Muxasnuca - MEHTEH U €ro aHaius3

Nyk 1.2
Honk 10.4

Pazgen 3. VYuenme o
pactBopax.  OCHOBHBIC
THUIIBI XUMHNYCCKHUX
PaBHOBECHH M MPOIIECCOB
B X KU3HCACATCIBbHOCTHU

Tema. Pacmesopol

Posb BOzIbI M pacTBOPOB B )KU3HEAEATENbHOCTH. DU3UKO-
XMMHYECKHE CBOWCTBAa BOJbI, ABTONPOTOJIN3  BOJIBI.
Koncranra aBTONPOTOIU3A BOJIBI. 3aBUCUMOCTh
pacTBOPUMOCTH BEIIECTB B BOJE OT COOTHOILIEHUS
rUAPOGUIBHBIX W THAPOGOOHBIX CBOWCTB; BIIMSHUE
BHEIIHUX YCJIOBUH, HAa PAacTBOPUMOCTb. TepmoanHammuka
pactBopenusi.  3akoHbl lenpu, JlampToHa, CeueHoBa.
[TonsiTue 00 umeaTbHOM pacTBOPE. DIEKTPOIUTHBIN OanaHC
OpraHu3Ma YeJoBeKa.

3akon Payns wu cnemctBus u3 Hero. OcMoc.
OcmoTHueckoe naBneHue: 3akoH Bant-I'odda. DnemeHTbI
TEOPUU PACTBOPOB CHJIbHBIX 3JeKTposntoB Jlebas-
Xwokkena. HMonnas cuna pactBopa. AKTHUBHOCTE U
k03 dUIeHT AKTUBHOCTH. OCMOISITBHOCTD 151
OCMOJISIPHOCTh OMOJIOTHYECKUX KUAKOCTEN u
neppy3uOHHBIX pacTBOpoB. Posib ocMoca B OMoI0rnueckux
CHUCTEMaX.

Tema. Ilpomonumuueckue paenogecus u 0ygepHvie
cucmembl.

HNonnzanms cnabbIX  KHUCIOT W OCHOBAaHMH.
IIporonutnueckas teopus bpencrena-Jloypu. KoncranTa
KHCIIOTHOCTH U OCHOBHOCTH. KoOHKypeHIusi 3a NpOTOH:
U30JIMPOBAHHOE W COBMEUIEHHOE  INPOTOJIUTUYECKUE
paBHOBECHSI. Obmas KOHCTaHTa COBMEILEHHOTO
IIPOTOJIUTHYECKOTO paBHOBecHs. ['maponus coneil. CreneHp
MU KOHCTaHTa Tuapoimsa. Amdbonutsl. M3o03mekTpuyeckas
TOYKa. AKTHBHasl peakiusi Cpellbl U BOAHBIX PaCTBOPOB.
HNonHoe mnpousBeneHue BoJbl. BogopoaHblii mokaszaTenb
pH. Peakius cpenbl B pacTBopax CiIaObIX 3JIEKTPOJIUTOB.
3akoH pa3BeaeHus OcTBanbAa. OJEKTPOHHAS TEOPHS
(JIpromca).

Mexanusm  neiictBusi  OypepHbIX  cucteM. 30Ha
Oydepnoro neiictBust u Oydepnas emkxocth. Pacuer pH
MPOTOJIUTHYECKUX cHCTeM. BydepHble CUCTEMBI KpPOBH.
[loHsiTHE O KHUCIOTHO-OCHOBHOM COCTOSIHUM OpraHU3Ma.
[IpuMeHeHne peaknuy HeUTpaanu3aiuy B (hapMaKkoTepanuu.




Tema. lI'emepocennvie  peakyuu 6  pacmeopax
S1eKMPONUMO8.

KoncranTa pactBopumocTtu. KoHKypeHIUs 32 KaTUOH WJIU
AQHUOH: W30JMPOBAaHHOE M COBMEILIEHHOE TI'€TEPOreHHBIE
paBHOBECHS B paCTBOpaX MEKTpoauToB. O01Ias KOHCTaHTa
COBMEIIEHHOTO TIETEPOr€HHOT0 PABHOBECHUS. YCIOBHUS
o0pa3oBaHMsI U paCTBOPEHUS OCaaKoB. Peakiuu, nexarniue
B OCHOBE 00pa3oBaHUS HEOPIaHUYECKOTO BEUIECTBA
KOCTHOM TKaHM ruapokcuadocdara xanpuus. MexaHusm
¢byHKMOHUpOBaHUsA  Kanblwmit-pocdarnoro  Oydepa.
SBnenue wuzomopduszMa. OCTEOTPONHOCTH METAJUIOB.
Peakuuu, nexaiue B 0CHOBE 00pa30BaHUsl KOHKPEMEHTOB.
[Ipumenenue xyopujaa Kajablus U Cynb(ara Marfus B
Ka4CCTBC aHTHUAOTOB.

Tema. JlueanooobmenHvle pagHogecusi U NPoOYeccoi.
Peakuun 3amemenus nurangoB. KoHcTaHTa HECTOMKOCTH
KOMIUIEKCHOTO HOHa. KOHKypeHLMs 3a JMraHj Wid 3a
KOMILIEKCOOOpa30BaTesib: U30JIMPOBAHHOE U COBMEIICHHOE
paBHOBecusl 3amelleHus JuranaoB. OOmias KOHCTaHTa
COBMEILICHHOTO  pPAaBHOBECHUS  3aMEUICHUS  JIMTaHIOB.
WNueptHbie u nabunpHble KoMIUieKchl. [lpenctaBnenus o
CTPOCHHH METAUIO(PEPMEHTOB U APYTUX OMOKOMITIIEKCHBIX
coennuHeHn. DU3NKO-XUMHUUYECKUE TPUHIUIIBI TPAHCIIOPTA
KHCIIopoaa TeMOTJTIOOMHOM. Merauio-nuranJHbIA
rOMeOCTa3 W MPHUYMHBI €ro HapyuleHus. MexaHusm
TOKCHUYECKOTO JEHCTBUS TSKEIIBIX METAJIJIOB U MBIIIbsIKA Ha
OCHOBE TEOPHUH KECTKHUX M MITKUX KHUCJIOT U OCHOBAaHUU
(OKMKO). TepMonnHamMu4eckue IIPUHIUIIBI
xenarorepanuu. MexaHu3M LHMTOTOKCHYECKOTO JIeWCTBUS
COCAMHEHMH TIaTHHBI.

Tema. OxucnumenvbHO-60CCMAHOBUMENbHbIE PABHOBECUS U
npoyeccol.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  (PEAOKC) pEaKLu.
Oxucaurenn U BOCCTAHOBUTEIU. ConpsixeHHbIE
OKHUCJINTEIBHO- BOCCTAHOBUTENBHBIE TApbl.  PENOKC-
cucteMmbl). MexaHU3M BO3HMKHOBEHMS AJIEKTPOIHOIO H
penokc-noreHuuanos.  YpasHeHus  HepHcra-Ilerepca.
CpaBHHTENIbHAST CHJIA OKHUCIIMTENIEH M BOCCTAHOBHUTEIIEH.
[IporHo3upoBanue HanpaBiI€HUS PEAOKC-IIPOLECCOB 10
BEJTMYMHAM PENOKC-MIOTEHIAIOB. KoncranTa
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHOIO IIpolecca. BausHue
JIUTaHJTHOTO OKPY>KEHUS [IEHTPAJIbHOIO aTOMa Ha BEJTMUUHY
penokc-noteHyana.  OU3NKO-XMMUYECKHE  MPUHIUIIBI
TpPaHCIIOPTa 3JIEKTPOHOB B JIEKTPOHOTPAHCIIOPTHOM Lenu
MuUTOXOHApUi. OOIKe NpPeACTaBICHUs O MEXaHU3Me
nercTBUsl penokc-OydepHbix cucteM. OO0e3BpeXHBaHUE
KHMCIIOpOJa, IEPOKCHAA BOAOpPOAAa M CYNEPOKCHI-HOHA.
Toxcuueckoe neiicTBUE OKUCTUTENEH (HUTPAThl, HUTPUTHI,
OKCHJIBI a30Ta

Nyk 1.2
Honk 10.4

Pasnen 4. ®duszmueckas
XUMHUS  TTOBEPXHOCTHBIX
SBIICHUA W JTUCIIEPCHBIX
CHCTEM

Tema. Duzuueckas xumus NOBEPXHOCMHLIX SGLEHUU.
AncopOIMOHHBIE paBHOBECHS M MPOLIECCHI Ha MOIBHKHBIX
rpanuiax pasnena ¢as. [lopepxnoctHas sneprus [ m66¢ca u
MOBEPXHOCTHOE HATsDKeHHe. AJcopOmus. YpaBHEHHE
I'n66ca. IloBepxHOCTHass aKTHUBHOCTh. IlOBEPXHOCTHO-




aKTUBHBbIE  BellecTBa.  VI3MeHeHHe  NOBEPXHOCTHOU
AKTUBHOCTH B TOMOJIOTHYECKUX psaax (mpaswmio Tpay6e).
MN3orepma  amcopOumm.  OpueHTanus  MOJCKYT B
MOBEPXHOCTHOM CJIO€ H  CTPyKTypa OmomMemOpaH.
AncopOLMOHHBIE PABHOBECHS HA HETIOBMKHBIX TPaHHIIAX
pasnena ¢a3. dusmdeckas aacopOIUs M XEeMOCOPOIHS.
Ancopbumsi ra3oB Ha TBEpAbIX Tenax. AjncopOmus wu3
pactBopoB.  YpaBHenue  Jlenrmiopa.  3aBHUCHUMOCTh
BEJIMYUHBI aICOPOIMH OT pa3nuyHbIX (GakTopos. [IpaBuiio
BBIpAaBHUBAHUA MOJsIpHOCTEN. M30uparenbHas aacopOius.
3HaueHue a7cOpOLIMOHHBIX MPOLIECCOB TUISE
KU3ZHEIEATEeIbHOCTH. OU3UKO-XUMUYECKUE  OCHOBBI
a7IcOpOLIMOHHON Teparuu, TeMocopOLMH, MPUMEHEHHUS B
MEJUIIMHE.

Tema.  Dusuueckas  xumus  OUCNEPCHBIX  CUCMEM
Knaccupukanuss  TUCHEPCHBIX  CHUCTEM. [Ipupona
KoJUIouAgHOro  cocrosgHus. IlomydyeHne U cBolicTBa
JTUCHEPCHBIX CHUCTEM. MeTonbl OYMCTKH KOJUJIOMJIHBIX
paceopoB u pactBopoB BMC. ®usuko-xumuueckue
OPUHIUIBl  (YHKIMOHUPOBAHHUS HCKYCCTBEHHOH ITOYKH.
MoneKkynspHO-KUHETUUECKHE ~ CBOMCTBA  KOJJIOMJHO-
JTUCTIepCHBIX cucTeM ONTHYECKHE CBOMCTBA: pacCeUBaHUE
ceera (3akoH Panes). DIeKTpOKMHETHYECKHE CBOMCTBA:
MEKTPOPOpe3 U 3IEKTPOOCMOC; MOTEHIMAI TEUEHUs |
noreHuuan  cexuMmeHtanuu.  CTpoeHMe  JBOMHOIO
IEKTPUUECKOTO CJI0s. DJIEKTPOKMHETHUECKUI MOTEHLINAI
U €ro 3aBUCUMOCTb OT pa3IMYHbIX (HaKTOPOB.
YeroitunBocTh AucniepcHbIX cucteM. CequMeHTalMoHHas,
arperaTuBHasl W KOHJIEHCALlMOHHAs  YCTOWYMBOCTH
nuo3onie. @akTopbl, BIUAKOIIME HAa YCTOMYMBOCTH
muoszoneil. Koarymsums. Ilopor xoarymsaumm u - ero
onpenenenue,  npaswio  Ilynasne-I'apan, — sBieHue
npuBbIKaHUs. B3aummuas  koarymsauusa. Ilonmsatue o
COBpPEMEHHBIX TeOopusAxX Koaryssuu. Komionnnas 3ammra u
MEeNTU3aLus.

CsoiictBa pactBopoB BMC. OcoOGeHHOCTH pacTBOPEHMUS
BMC. Mexanusm HaOyxanus u pactBopeHus BMC.
3aBUCUMOCTH BEJIMYMHBI HalOyXaHHs OT pa3IMYHBIX
¢dakTopoB. AHOMalbHas BA3KOCTh pacTBopoB BMC.
VpaBuenne IlltaynuHrepa. Bs3KOCTP KpOBH M JpPYTHX
OuosornYeckux JKuAKocTed. OcMOTHYECKOe JaBJIeHUE
pacTBOopoB  OuomonuMmepoB.  YpaBHeHue [ ammepa.
[Tonmuanexkrponutsl. M3030nekTprueckas TOUka 1 METOABI €€
ompenencHusi. MemOpanHoe  paBHoBecue J[oHHaHa.
OHKOTMYECKOE MAABJIEHUE IUIa3Mbl U CHIBOPOTKH KpOBH.
YCTOWYMBOCTH pacTBOPOB OMOMONMMEPOB. BricanuBanmue,
KoallepBallus, 3acTylAHEBaHHE, OMOJIOTHYECKas POJb.
CBolicTBa CTyJIHEW: CHHEPE3UC U THKCOTPOMHUSL.

Nyk 1.2
Honk 10.4

Paznen 3.
BricokomonekynsipHbIe
OMoOpraHNYecKHe
BEIIIECTBA, NX CBOMCTBA

Tema. Beedenue 6 Ou00peaHuyecKyio Xumuio.
Krnaccudukanus u HOMEHKIaTypa OpraHu4ecKiX BEIECTB.

ONEeKTPOHHOE u IIPOCTPAHCTBEHHOE CTpOEHHE
opranuyeckux coeauHeHuil. Mzomepus. Konduryparusi.
[Ipoekunonnsle  ¢opmynsl  Durepa. OnTuueckas

aKTUBHOCTh. Me3odopmbl. Partiematsl. Bzanmuoe BimstHuE




aTOMOB U CIOCOOBI €ro Iepejadud B MOJIEKYJIax
opranuyeckux coenuHenuii. Ilomspusanms cBszed u

AJICKTPOHHBIC 3 dexTh 3aMECTHUTEIICH.
DIEeKTPOHOIOHOPHBIE " AEKTPOHOAKIICTITOPHBIE
3aMECTHTEIIH. ComnpsikeHue. ApOMaTHYHOCTH;

DJNEeKTPOHHOE CTPOCHHE KapOOHWIBHOW Tpymiibl. BiusHue
ANEKTPOHHBIX U CTepUUecKUX 3P(PEeKTOB 3aMecTuTeNel Ha
PEaKIMOHHYI0 CIHOCOOHOCTh allbJCTUJIOB U KETOHOB.
MeTto/b1 HccieIoOBaHUSI OPraHUYECKUX COeIMHEHUN

Tema. Amunoxuciomol. benku.

AMUHOKHUCIIOTBL, BXOASIIUE B cocTaB 0enkoB. CTpoeHue.
Homenknarypa.  Kmaccudpukamus.  Ctepeonsomepusi.
KucnorHo-ocHOBHBIE CBOWCTBA, OUMOJSpPHAs CTPYKTYP.
buocunrernueckue mytd oOpa30BaHUSI O-AMUHOKHCIIOT
[IupunokcaneBblii Karanu3. XHMHYECKHUE CBOMCTBA O-
aMUHOKHCIIOT. buomornuecku BakHBIE pEAKIUU  O-
AMUHOKHCIIOT: JI€3aMUHUPOBAHUS TUAPOKCUIMPOBAHUS,
NeKapOOKCHITPOBAHUS. O6pazoBanuto OMOTEHHBIX
aMuHOB. OU3MOIIOTUYECKU aKTUBHBIE MENTUIBL.

Crpoenne nentuanHoi rpynmnsl. CtpoeHue U (HyHKIHA
OcinkoB. YacTUYHBIM W TOJHBIM THIPOJU3 TEHNTHUIOB H
0enkoB. JleHaTypanus U peHaTyparus OeiKoB.

[TonsiTne o0 cHOXHBIX Oenkax. [ JTMKOMpPOTEHHBI,
JIMIIONPOTEUHBI, HYKJICONPOTEHUHBI, (0ocHOMPOTEHHBI.

Tema. Yene6oowi.
Knaccudukarmus  yriesonoB. DyHKIHMH YIIIEBOJOB B

OpraHusme. Mounocaxapuabl. Knaccudukanmus.
Crepeonzomepust MOHOCAXapH/I0B. [Mukno-niernHas
TayTOMEPHSL. Crpoenue Hauboee BaYKHBIX
NpeACTaBUTENEed  TeHTO03,  TeKCO03,  aMHUHOCaXapoB.

XVUMUYECKHE CBOMCTBA MOHOCAXapuIoB. [JIMKOHOBBIE,
TJIMKapOBBIE, TJIUKYPOHOBBIE KHUCIOTHL. ACKOpOMHOBAas
KHCIIOTA.).

Omnurocaxapunsl. J{ucaxapuael CTpyKTypa U XUMHUYECKUE
CBOICTBA; LIUKJIO-OKCO-TayTOMEPHSI. I'maponus.
KondopmannonHoe ctpoeHre MaabTO3bl U LEI00HO3bI.
IMonmucaxapuapl. I'oMononarcaxapuabl: Kpaxmai (aMuiIo3a
U aMWIONEKTUH), TJMKOIeH, JAEKCTpaH, IEeJUII0JI03a.
IlexTuHsl (MONUrajIakTypoHOBas Kucinota). IlepBuunas
CTPYKTypa, ruaponus. [loHsATHE O BTOPUYHON CTPYKType
(ammI03a, 1ETUTI0I03a).

I'erepononucaxapuasl: THaTypOHOBAst KHCJIOTA,
XxoHJIpouTHHCYNb(paTel. [enapun. [loHsATHE O CMENIaHHBIX
ouononumMepax (IMKOMPOTEUHBI, INTUKOJIUIUIBL U JIP.).

Tema. buonoeuuecku sasxicuvie cemepoyuKIuyecKue.
COeOUHEHUs U UX NPOU3B00Hble. ANKANOUObL.

[TupumuMHOBBIE u IyPUHOBBIE OCHOBaHMSI.
ApomaTtnueckue CBOMCTBA. JlakTm-n1akTamMHas
TayTOMEpHsl. Peakmun JI€3aMUHUPOBAHUS.
KommnnemeHntapHocTh HYKJIEHHOBBIX OCHOBaHHI.

Bonmoponneie  cBsi3u B KOMIUIEMEHTapHBIX — Mapax
HYKJIEHHOBBIX OCHOBaHUH.
Tema. Hyxneunoswvle kuciomui.

Hyxkneo3unpl. Hykneotuasl. ['uaposin3 HYKI€03WIOB U




HYKJICOTHOB. PuGonyknenHoBbie u
Ne30KCUPUOOHYKIIEHHOBBIE ~ KUCIOTHL.  HyKIeoTHmaHbIH
coctaB PHK u JIHK. I'uiponu3 HyKJI€MHOBBIX KUCIIOT.

[Tonstue o Bropuuynoit crpykrype JHHK. Ponp
BOJOPOJHBIX cBsA3eil. Hykiieozuamono- u nonudocdarsl.
AMO®, A1I®, ATOD.

Tema. JIlunuowr.

Owmbuisemble munuabl. Helitpaneuelie nununael. [Ipuponnsie
BBICIIIME KUPHBIE KUCIIOTHI: NAJIbBMUTHHOBAS!, CTEApPUHOBAs,
OJIEMHOBAsl, JIMHOJIEBAs, JIMHOJICHOBAs, apaxuaOHOBasl.
IlepokcunHoe okucieHne (parMeHTOB KHUPHBIX KUCIOT B
KIeTouHbIX MeMOpaHax. docdomunuasl. PochaTunoBsie
kuciaoTel.  Heombuisemble  munuiael.  M3ompeHOMIBL
Tepnensl. buonoruyeckas ponb Crepouasl. CrepaH.
Crepongnbie ropMoHBbI. JKenuHble KHUCIOTBL. XOJeBas
KucioTa. I mukoxosneBas U TaypoxoseBasi KUCI0Tbl. CTEpUHBL.
XoJiecTepurH.

5.2 Jleknun
Ne ®opma | [IpakTu-
pa3n | HaumenoBanue Ko [TepeueHb yueOHBIX BOIIPOCOB poBe- | yeckas
ena JIEKIUI a- JeHUus | MOATOTO
BO BKa
gac (II1/
OB ITHIT)
3 | Oporomutnueckne | 2 | 1. Ilporomurmueckuii romeocras, mexanuszMm | OO
paBHOBECHS " OydepHoro neicTBus.
O0ydepHbie 2.KonudecTBeHHBIE XapaKTEPUCTUKU
CHUCTEMBI Oy(epHBIX cucTeM.
3. BydepHnbie cucTeMbl KpOBH.
4. KucnotHo-ocHOBHOE cocTostHME. Peaknuun
HelTpanu3anuu B papMaKkoTepaIim.
3 | I'ereporennsie 2 | 1.KoHcTaHTa pacTBOPUMOCTH. 0100
paBHOBECHS 2.N3onmupoBanHOE u COBMEILIEHHOE
reTeporeHHOE PaBHOBECHE.
OO0pazoBanue THApPOKCUJTIATIATATA B
KOCTHOH M  3yOHOW TkaHM. JSIBleHue
nzomoppusma.
4. O6pa3oBaHusi KOHKPEMEHTOB. AHTUAOTHI.
4 | ®duznyeckas 2 [ToBepxHoctHass »sHeprus Iubdca wu | OPO
XAMUS MMOBEPXHOCTHOE HaTshkeHue. [loBeXHOCTHas
MTOBEPXHOCTHBIX aKTMBHOCTb, ITpaBuiio TpayoOe.
SIBJICHUI AncopOLIMOHHBIE ~ PaBHOBECHS Ha
HETO/BIKHBIX IPaHUIIaX pa3zaena das.
3. AncopOmuusi W3 pacBOpOB. YpaBHEHHE
Jlenrmropa.
4. Ancopbumonnast repanus. ['emocopOIusi.
4 | ®dusnyeckas 2 | 1. Knaccugukarus TMCepCHBIX CHCTEM. 0100
XAMUSA 2. TlomyyeHne W OYMCTKA KOJUIOMIHBIX
JIUCIIEPCHBIX pacTtBopoB u pactBopoB BMC.
CHUCTEM MonekyaapHO-KMHETUYECKUE  CBOMCTBA
KOJUIOHMTHO-AMCIIEPCHBIX CHCTEM.




OnTnueckue cBoricTBa. 3akoH Panes.
4.YcTOMYMBOCTh  KOJUIOMAHO-  JUCIEPCHBIX
CUCTEM.
AMHMHOKHCIIOTHI, 2 | 1.Crepeounsomepust a-aMHUHOKHUCH0T; | OPO [THII
CBOWCTBA, KHCJIOTHO-OCHOBHBIE CBOMCTBa; OuIOsApHAs
Ouosiornyeckas CTPYKTYpA.
ponb. benku 2.Knaccudukanus. bruonornueckas posib.
3.buocunTeTHYECKHE ITyTH 0OPa30BAHHS .
4. buonoruvecku BaxkHble peakuuu. [lentu bt
U OEJIKH.
Vriesonsl, 2 1.YrneBonpl. Knaccuduxarusi. O0OdO ITHII
IIPOCThIE u buonornueckas posns.
CJIOKHBIE, 2. Monocaxapuasl. CTepeon3oMepus.
CTpOEHHE, 3. PeakuuoHHBIE LEHTPbI, XUMHYECKHE
CBOICTBA, CBOICTBA.
Oouosornueckas 4. CnoxHble YrI€BOJbl: OJIUTO-, TOMO-
poiib reTepONOINCaXapUIbl.
HyxnennoBbie 2 | 1. HyksieMHOBBIE OCHOBAHUS; 0100 [THII
KHMCIIOTBI KOMIIJIEMEHTAPHOCTb.
2. MoHOHyK1€0TUAbl. XUMHUECKOE CTPOCHUE.
3. IlepBuunast CTpyKTypa; MOHATHE O
BTOpU4HOU cTpykType JHK.
4. PHK, yuwactue B Ouocunrese Oenka.
Bropuunas u tpernunas ctpykrypa PHK.
JInn el 2 | 1. O0mas xapaKTEpUCTHKA JTUTHJIOB. 0100 [THII
2.0mbu1sieMble Tunubl. HelitpanbHble &KUpHI.
Beoicmme xupnbie kKucioTsl. @ochonunusl.
3.Heomblnsiemble JUIUABL CTEpOMIBI,
CTEPUHBI, KEITYHbIE KUCIOTHI.
Bcero wacos 16 16 8
5.3 Cemunapsl
JlanHbIi B paboThl HE MPEAYCMOTPEH Y4eOHBIM IIAHOM.
5.4. JlaGopaTopHble 3aHATHS
Ne HanmenoBanue Kon-Bo [Tepeuenp yueOHBIX ®opmMma IIpaxtu-
paszznen 3aHSTHS 4acoB BOIIPOCOB poBe- qyeckas
a JEHUS HOJro-
TOBKa
(I1I1/
[THIT)
1 Meron 1+1+1 1. UHCTpYyKTa) 1o 010[0) ITHII
HENTpaIu3aluy. BBINOJIHEHUIO JTaOOpaTOPHOMH
Kucnorno - paboTHI.
OCHOBHOE 2. BeinonHeHnue
TUTPOBAHUE nmabopaTopHO PaboOThI
2.1. «IIpurotoBnenue
pacTBOPOB 3aJJaHHOU
KOHLEHTpalnuu
(pazb6aBienremM
KOHLIEHTPUPOBAHHOT O
pacTBOpa; 1o Macce
HABECKH )».




2.2. «CrangapTuzanus
pactBopa HCI o
MIPUTOTOBJICHHOMY PacTBOPY
OypbD».

3.3amura nabopaTopHOU
paboTHI.

TennoBbie 3¢ HEKThI
XUMHUYECKHX
peaKIui.

1. MHCcTpyKTax o
BBITIOJTHEHUIO JTA00paTOPHOMA
paboTHI.

2.Brimonnenue
nabopaTopHO PabOTHI.
2.1«OnpeneneHue dHTAIBINAN
pacTBOPEHUS BEIICCTBAY.

2.2 «Cmelienre XuMH4eCKOro
pPaBHOBECHSI 3a cuer
U3MCHCHUS  KOHIICHTPAIMH
OTHOTO U3  Pearupyrouux
BEIICCTB WM  IPOJIYKTOB
pEaKIUm.

3.3ammra nabopaTopHOI
paboTHI.

0100

ITHIT

Ornpenenenue
KOHCTaHThI
CKOPOCTH U TOpsiIKa
pEaKIHH.
DepMEeHTaTUBHBIN
KaTaJiu3

1.UucTpyKTax) o
BBIMIOJTHEHUIO J1a00paTOPHOM
paboTHI.

2.Boinonnenue
nabopaTopHOM PabOTHI.

2.1. «Onpenenenue
Ka)XyIencs KOHCTaHTBI
CKOpOCTH u nopsiIKa
peaKIum.

2.2. «CpaBHUTEIbHAS
XapaKTePUCTHKA
HEOPTaHUYECKUX U
OMOJIOTrMYECKHUX
KaTajgn3aTOpPOB».

2.1.1 KucnotHsli THAPOIN3
Kpaxmarna.
2.2.2.buoiornueckuit
THJIPOTIU3 Kpaxmara.

2.2.3. TepMonaOMIIBHOCTD
(bepMEeHTOB.

3.3amuTa nabopaTtopHoit
paboThI

(010]0)

ITHII

Kpunockonus.
Ornpenenenue
BOJIOPOTHOTO
IoKa3aTelst
OMOJIOTTYECKHX
JKUJIKOCTEN

1. MHCTpYyKTa) 1o
BBITIOJTHEHHIO JTA00OpaTOpHOU
paboTHI.

2. BrimoHeHue
nmabopaTopHON PabOTHI.

2.1 «'emonu3 W MIIa3MOJIN3
IPUTPOITUTOBY.
2.2«Omnpenenenne
KPUOCKOIIUYECKUM METOJIOM
JIETIPECCUU  PAaCTBOPOB (WU

0100

ITHII
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OMOJIOTMYECKHUX
JKUJIKOCTEMN )».
2.3«Onpenenenue
M30TOHUYECKOTO
Kod(purmenTa u Kaxymencs
CTEerNeHU JVICCOITUAITIT
HaATpUs XJiopuja
KPHUOCKOITMYECKUM
METOJIOM).

2.4. «Omipenienenue aKTHUBHON
KHCIIOTHOCTH OMOJIOTUYECKUX
JKUJIKOCTEN.

3.3amura nabopaTopHOU
paboTHI.

Pacuer
KOJUYCCTBEHHBIX
XapPaKTEPUCTHK
OyepHbIX
pPacTBOPOB

1+1+1

1. MHCcTpyKTax o
BBITIOJIHEHHUIO J1a00paTOpHOI
padoTHI.

2.Brimonnenue
nabopaTopHO PabOTHI.

2.1. «BausHue pa3BeneHus Ha
pH Oydepnoro pactBopay.
2.2. «Omnpenenenue
OydepHoit €MKOCTH
pacTBOPOBY.

2.3 «Bnusaue pazOaBiIeHHS
Ha Oy(epHyI0 eMKOCTB.
2.4.«Omnpenenenue 0ydepHoii
E€MKOCTH CHIBOPOTKH KPOBIY.
3.3ammuTa nabopatopHoit
paboTHI.

0100

ITHIT

Metoa ocaxxIeHUS.
ApreHromerpust

1.1uHcTpykTax 1o
BBITIOJIHEHHUIO J1ab0paTOpHOi
paloThI.

2.Brimonaenne
nabopaTopHOil paboThI

2.1 «YcnoBust 06pazoBaHus U
pPacTBOPEHHSI OCAIKOBY.
2.2.«BnusHne

KOHKYPHPYIOIIUX
PaBHOBECHI Ha reTEPOreHHOE
paBHOBECHE «OCaJI0K-
pacTBop».

2.3. «ObocHOoBaHHE BHIOOpA
WH/IKAaTOpa B
apreHTOMETPUNY.

2.4.«OnpenerncHue
COJIepKaHUsl XJIOpHUJa MOHOB
B aHAIU3UPYEMOM pPAacCTBOpE
METOI0M apr€HTOMETPUIY.
3.3amuTa nabopaTtopHoOit
paloThI.

010]0)

ITHII
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KomnekconomeTpu
A

1. MHCTpYKTa) 1O
BBITIOJTHEHHIO JTA0OpaTOPHOU
paboTHI.

2.Brimonnenue
nabopaTopHO PabOTHI.
2.1.«Ilony4yeHne aMMHUAYHOTO
KOMILIIEKCa cepedpay.
2.3«CpaBHeHue
YCTOMYMBOCTH  aMMHAYHBIX
KOMILUIEKCOB  cepebpa U
HUKEISD».

2.4,
«KoMIuIeKCOHOMETprUYecKoe
orpeneneHne KaJbIus,
MarHusi ¥ )ECTKOCTH BOJIBI».
3.3ammra nabopaTopHOI
paboTHI.

0100

ITHIT

AncopOnoHHbIE
paBHOBeCHsI u
IPOIECCH

1.UncTpyKTax) o
BBITIOJIHCHHIO J1a00paTOpHOI
paboTHI.

2.Brimonnenne
nabopaTopHOM PabOTHI.

2.1. «OnpeneneHne KeITIHbIX
KHCJIOT B MOYEY.
2.2.«OkpanvBaHue Oenka
HICPCTHY.

2.3«OmnpeneneHne  KeaTdHbIX
KUCJIOT B MOYE.

2.4. «AncopO11usi U3 BOAHBIX U
CITUPTOBBIX PACTBOPOBY.
3.3ammTa nabopaTropHoOii
paboTHI.

010]0)

ITHII

ITomyuenue,
OUYHNCTKa, CBOICTBA U
YCTOMYMBOCTh
KOJUIOMTHBIX
pacTBOpPOB.

1. MHCTpyKTa) 1o
BBITIOJTHEHHIO JTA00OpaTOPHOH
paboTHI.

2. BeinmonHeHue
nmabopaTopHOM PabOTHI.

2.1.«Ilonyuenue 30515
ruapokcuaa xenesa (I11)
TUAPOIIU30M pacTBopa
FeCls».

2.2.«[Tomydenue 3015 HOAMIA
cepebdpar.

2.3. «OuncTKa KOJUIOUIHBIX
pacTBOpoB  (mmManmu3 307
runpokcuza xenesa (11))».
2.4.«OnTHYecKre  CBOWCTBA
KOJIJIOUHBIX PACTBOPOBY.
2.5. «Omnpenenenue mopora
KOAryJisiiuy 30J1s1 THAPOKCHIA
xeneza (11)».

3.3amuTa nabopaTopHOI
paboTHI.

010]0)

ITHII
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5 CaoiicTBa
AMHHOKUCIIOT H
0O€eJIKOB

I.AuCcTpyKTa) o
BBHITIOJTHEHUIO JTa00paTOPHOMA
paboTHI.

2.Brimonnenue
nabopaTopHOH paboThI
«MccnenoBaHue CBOMCTB O —
AMUHOKHCIIOT U OEJIKOBY.
3.3ammra nabopaTopHOI
paboTHI.

0100

ITHIT

5 CsoiicTBa
YTJICBOJIOB

1.NHcTpykTax 1o
BBITIOJIHCHHIO J1a00paTOpHOI
paboTHI.

2.Brinonnenve
nabopaTopHOM pabOTHI.

2.1. «HccnenoBanue CBOICTB
MOJINCAXaAPHUIOBY.

2.2. «HccnenoBanue CBOICTB
MOJINCAXaAPHUIOBY.

3.3ammuTa nabopaTopHOI
paboTHI.

010]0)

ITHII

5 CBolicTBa
reTePOLUKINYECKUX
COE€IMHEHUN "
HYKJIEMHOBBIX
KHCJIOT

1.WucTpyKTax 1o
BBITIOJIHEHHUIO J1a00paTOpHO
paboTHI.

2.Brimonnenue
nabopaTOpHO PabOTHI

2.1. «KucnotHelii THAPOIU3
HYKJICOMTPOTEHHOB.

2.2. «KauecTBEeHHbIE peaKINU
HAa  OTKpPBITHE  COCTaBHBIX
4acTe! HYKJICONPOTEHHOBY.
3.3ammuTa nabopaTtopHoit
paboTHI.

010]0)

ITHII

Bcero yacos

16

16

5.5 IlpakTHyecKue 3aHATHS

Ne HaumenoBaunue 3auatus

pasne
na

Komn-
BO
4acoB

[lepeueHp yueOHbBIX BOIIPOCOB

®dopma
poBe-
JleHus

IIpakTu-
qyecKast
IOJr0-

TOBKa
(I1I1/
[THIT)

1 OCHOBBI
TUTPUMETPUIECKOTO
aHaIM3a

1.IlonsTus
HKBUBAJICHTA,
9KBUBAJIEHTHOCTH,
Macchl SKBHBAJICHTA.
2.KoHueHTpauust pactBopa u
CIOCOOBI €€ BhIPAKEHUSI.
3.0OcHOBBI KOJIMYECTBEHHOTO
aHanusa: TUTPUMETPUUECKUI
aHamu3. CylIHOCTb, OCHOBHBIE
MTOHATHS, KIraccu(puKaIus
METOJIOB.

XUMUYECKOTO
dakTopa
MOJISIPHOU

010]0)

ITHII

4 Pemenue 3a1ad4.

0100

ITHIT
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OJIEeMEHThl XUMHUYECKOU 1. 1 3-H TEpMOAMHAMHUKH. OdO TTHII
TEPMOJUHAMUKHI OHnranenus. 3akoH ['ecca
2. 2 3-H TepMOAVHAMHKH.
Outponus. Dueprus [ m66ca
4. TepmoAMTHAMHUYECKHE PACUETHI
5. XMMHUYECKOE paBHOBECHE
6. TepMOMHAMUYECKHUE PACUETHI.
Pewrenue 3anau.
XuMuyecKasi KHHETHKA U 1.Ckopocte peakiuu, cpeausas | ODO [THIT
KaTajau3 CKOPOCTh pEaKI[Mu B HUHTEpBAJE,
HCTUHHAs CKOPOCTb.
2. MonekynapHOCTb U TOPSIIOK
peaKiuu.
3. DHeprus akTUBALUU.
4.depMEHTATUBHbBIC peaKkuu.
Bumstnue ycnosuid.
5. Pemenue 3amau,
Komnurarushaeie 1. 3akon Payns u cneacteus uz | OPO ITHII
CBOICTBa pPacTBOPOB Hero.
2.0cMmoc, OCMOTHYECKHE
SIBIICHUSL.
3. Ocmoruyeckoe JaBJICHUE:
3akoH Bant-Todda.
4. DneMeHThl TEOpUU PACTBOPOB
CWJIBHBIX JIIeKTpoauToB Jlebasi-
XHOKKES.
5.0cMONSTBHOCTD u
OCMOJIIPHOCTh ~ OMOJIOTHYECKUX
KUAKOCTEH U mepdy3HOHHBIX
pacTBOpPOB.
6. Pons ocMoca B 6uonoruueckux
CUCTEMaXx.
7.Pemienue 3anay.
[Iporonutnyeckue 1.IIporonutnueckas teopus | OPO ITHII
PaBHOBECHSI M IPOLIECCHI. KHUCJIOT U OCHOBaHHH.
Bydepnsie CHUCTEMBI 2.bydepnsie cucteMsl, OyhepHbie
KpOBHU pacTBOPBL.
3.KonuaecTBeHHBIC
XapaKTEpUCTUKU OyepHbIX
CHUCTEM.
4.bydepHbie cUCTEMBI KPOBH.
5.Kucnorno-ocHoBHOE
cocrossaue. Hapymenne KOC,
aIu103, aJIKaJio3.
6. Peakmuu wnHewrpammzamuun B | OPO TTHIT
(hapmakoTepanum.
7.Pemenne 3aga4
I'eTeporennsie 1.KoHcTaHTa pacTBOPUMOCTH. 010[0) ITHII
paBHOBecusi.  Peakiuu, 2.130nupoBanHOE u
JeXale B OCHOBE COBMEIL[EHHOE reTepOoreHHoe
o0pa3oBaHUs  TBEPJBIX paBHOBECHE.

TKaHeW opraHu3Ma

3. OGpa3oBaHue
THUAPOKCUJIAIIATUTA B KOCTHOU U
3yOHO# TKaHu. SIBIeHNE
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n3omopduzma.

4. OO6pa3oBaHUSI KOHKPEMEHTOB.
AHTHUIOTEL

5. Pemienue 3amad.

Kommrekcubie 1. KoncranTa HECTOMKOCTH Od0 ITHII
COCIMHCHMS i KOMIIJICKCHOTO HOHA.
JINTaHJ000MEHHEIE 2.130nmupoBanHOE u
paBHOBECHs COBMEIICHHOE paBHOBeECHS
3aMeIeHH JTUTaHIOB.
3. Meramnodepmentsl. Dusnko-
XAMUYECKHE TIPUHITUTIBI
TpaHCIopTa KHCIIOpoJa
reMONIOOMHOM.
3.MeTanioauran IHbIH
romeoctas. Teopus JKMKO.
4.Xenatorepanus. Mexanusm
LIUTOTOKCHUYECKOO JIEeNCTBUA
COCIUHCHHH IIaTHHEL.
5.Pemenue 3amad.
AcopOLIMOHHBIE 1. AncopOuusi. 010]0) ITHIT
PaBHOBECHSI M ITPOIIECCHI 2. [loBepxHOCTHas1 aKTUBHOCTD
3. U3otepma [IAB
4. Xpomarorpadus
5. Pemenue 3amad.
dusnueckas XUMUS 1.Knaccudukanus, crmoco0sr | OPO ITHII
JUCTIEPCHBIX CUCTEM. MOy YEHUS u OUMCTKU
JUCTIEPCHBIX CUCTEM.
2.MonexyasipHO-KMHETHIECK1E
cBoiicTBa. ONTHYECKHUE CBOMCTBA
3.CtpocHue JIBOMHOTO
ANEKTPUYECKOTO CIIOA.
4.Buspl yCTOMUNBOCTH.
5. DNeKTPOKUHETUYECKUE
CBOMCTBA, [IPUMEHEHUE B
MCOULIMHE.
6.Pemenue 3amau
Bsenenue B 1 .Ilpenmer. 3anmaum, cBsa3p ¢ | ODPO ITHII
OMOOPTaHNYECKYIO JIPYTUMU JUCIUTUTHHAMMU.
XUMHUIO. 2. Homenknarypa MIOITAK.
Knaccudukanus. 3. IIpocTpaHCTBEHHOE CTPOECHHUE
HOMEHKJIaTypa, OpraHUYECKUX MOJIEKYJI:
MIPOCTPAHCTBEHHOE KoH(purypamus u KoHpopMauus;
CTPOEHUE OPTraHUYECKUX COMPSIKEHHE, BUIbI COMPSIKEHMUS;
BEIIIESCTB TOJISIPU3 LA CBsI3el "
JJIEKTPOHHBIE 3¢ heKThI
3aMECTHTEIICH.
4. N3omepusi. 020 IHIT
AMHWHOKHCIOTEL U OEIKH 1.Knaccudukanus amurokucnor. | OPO ITHII

buonornueckas posib.

2. .brocuHTEeTHYECKUE MyTH
0o0pa3zoBaHus .

3.buonornyecku BaKHBIC
peaKIuy .
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4 Knaccuduxanus
buonoruueckas posb. OcHOBHBIE
MIPEJICTABUTEIIH.

OEJIKOB.

5 VraeBoasl. MoHoO-, au-,
MOJIMCAXaPHUIbI

2 1.Knmaccudukanms,

Ouosiornyeckas poJib
1.MoHocaxapupl.
2.0nurocaxapuibl.
3.Ilonu- 1 rereponoaucaxapuabl.

0100) ITHII

5 I'eTepornukimueckue
COEUHEHMUS.
HyxkienHoBbIE KUCTOTHI

2 1.Knaccudukarus

reTepOLUKINYECKUX
COCTMHEHUM.

2.  HyxneuHoBsie
KOMILIEMEHTAPHOCTh
3. Hykneo3uasl U HYKI€OTUIbI
JIHK u PHK.

4. IlepBruunas
HyxkiienHOBBIX KUCIOT.
5. Ilomsatme o
ctpykrype [AHK. Bropuunas u
TpetuuHas crpykrypa PHK.

OCHOBAHHUS;

CTPYKTypa

BTOPUYHOHU

0100) ITHIT

5 IIpoctble U  clOXKHBIE
munubl. CTepou bl

2 1.061mas xapakTepucTHKa
2.0OMbUIsIEMBIE JTUITAABI: COCTAB,
XHMUYECKHE CBOMCTBA
HEHTPATBHBIX JINTTUIOB;
KOJIMYECTBEHHEBIE
XapaKTePUCTHKH; BHICIITHE
YKUPHBIC KUCIIOTHI;
dbochomumuab.

3. HeombLisiembie
CTEPOU/IBI,
KHCJIOTBI

CTEpHUHBI,

JIUITM ABI:
KCIIYHBIC

0100) ITHII

Htoropoe TCCTUPOBAHUC
110 JUCIHHUITJIMHE

1 Bompocer

K HTOTOBOMY
TCCTUPOBAHHUIO MO OTWUCHHUILINHE.

010]0)

Htoro no aucuIuinHe

32

31

5.6 KnnHn4yeckne NnpakTHyecKue 3aHATHS
JlanHblil BU pabOThI HE IPEIYCMOTPEH YUE€OHBIM IUIAHOM.

5.7 CamocTosiTesIbHAsI padoTa 00y4yaroluXxcst

HanmeHnoBaHne TeMEI
JUCHUIITIMHBI UJIX pa3aciia

Bun

CaMOCTOATEIbHON
BHEAYUTOPHOU

paboThI
oOyJaroruxcs/
KOHTPOJTh
CaMOCTOSTEIbLHOMN
paboTHI

O1eHouHoe
CPEJIICTBO

Kom-Bo
qacoB/
KOJI-BO

Kon nnnukaropa
KOMIIETEHIINH

yac Ha
[THIT+IIIT

Paznen 1. OCHOBBI
00BEMHOTO aHAJIN3a

CaMOCTOSITENIBHOE
U3Yy4YEeHUE JTUTePaTyphl
1o U3y4aeMOMYy
paznenny

BOIPOCHI JUIS
cobeceoBaHus

2/0

Nyk 1.2
Honk 10.4




caMoCTOsITeNIbHas TECTOBbIE 2/2 Nyk1.2
[MOATOTOBKA K | 3agaHus Honk 10.4
TECTHPOBAHUIO U | 331a4u
PEIICHUIO
samau(ITHIT)
Paznen 2. CaMOCTOSITENIbHOE BOIIPOCHI JUIs 2/0 Nyk 1.2
TepmoanHaMuka, H3y4YeHUe JTUTEPATYPhl | coOOece 0BaHUS Work 10.4
KMHETHKA U KaTaan3 1o U3y4aeMOMYy
paszzueny
CaMOCTOSITeNTbHAS TECTOBBIE 4/2 Nyk1.2
[IOATrOTOBKA K | 3amaHus Honk 10.4
TECTUPOBAHUIO U | 3371241
PEILICHHIO 3amad
(TTHIT)
Pasnen 3. VYwuenuwe o0 | camocTosTENIbHOE BOIIPOCHI JUIs 2/0 Nyk 1.2
pacTBOpax. OcHOBHBIE | U3yUYECHHE JIMTEPATYPHI | cOOECeI0BaHUS Honk 10.4
THUIIBI XUMHYECKUX | TIO U3y9aeMOMY
PaBHOBECHI W MPOLIECCOB | pa3feny
B )KU3HEICSITCIbHOCTH CaMOCTOSITeIIbHAS TECTOBBIE 6/4 Nyx1.2
[IOATrOTOBKA K | 3a1aHus HNonk 10.4
TECTUPOBAHUIO U | 337291
PELICHHIO
3anau(ITHII)
Pasznen 4. ®dusumueckas | caMOCTOATEILHOE BOITPOCHI IS 2/0 Ny 1.2
XUMHS ~ TOBEPXHOCTHBIX | U3yUEHHE JIUTEPATyphl | coOece10BaHHs Honk 10.4
SIBJICHUA W JUCIEPCHBIX | IO U3y4acMOMy
CUCTEM paszgeny
CaMOTECTUPOBAHHUE, TECTOBBIE 4/2 Nyk1.2
MOJITOTOBKA K | 3aJ1aHus Honk 10.4
TECTUPOBAHUIO U | 3a7a4u
pemenue 3agau(ITHIT)
KOHMPOJb uHauBUayaitpHo | 2/0 Nyk 1.2
camocmosamenbHou € 3a/aune Honk 10.4
pabomst (ITHII)
Paznen 5. CaMOCTOSITENIbHOE BOIIPOCHI JIs 2/0 Nyk 1.2
BrIcokomonekysipHbIe U3y4deHHe JTUTepaTypbl | codece10BaHUs Honk 10.4
OroopraHnvecKue o U3y4aeMoMy
BEIIIECTBA, UX CBOMCTBA pazzeny
CaMOCTOSITeITbHAS TECTOBBIE 4/4 Nyk1.2
IMOATOTOBKA K | 3amaHusd HNonk 10.4
TECTUPOBAHUIO W | 337a9n
PEIICHHUIO
CUTYaIlMOHHBIX 3aJ1aq
(TTHIT)
IIOATOTOBKA K | BOTIPOCHI s | 4/0 Nyx 1.2
UTOTOBOMY  3aHSTHIO | cOOECeTOBaHUS Nonk 10.4
(TTHIT).
CaMOTECTUPOBaHHUE
MOATOTOBKA TEeMaTuKa 6/0 Nyk 1.2
cooOmmenus (ITHIT) Nornk 10.4
KOHMPOIb uHauBKUayanbHo | 2/0 Ny 1.2
CamMoCmossmenbHou € 3aJaHue Honk 10.4
pabomw (ITHII)
Bcero wacos 44/14
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6. IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecIeYeHHsI VIS CAMOCTOSATEeJIbHOI padoThl 00y4aIOIINXCS
10 JMCLHUIIHHE

1. JIekuroHHBIE MaTEpUAIbl IO JUCLUILINHE « XUMHUSD)

2. Meronuyeckue yka3aHMs 10 OpraHM3aLUU CaMOCTOSITEIbHON pabOThl CTYIEHTOB O JUCLUIUIMHE
«XUMHA»

3. Meronnyeckue yka3aHus 10 HOATOTOBKE COOOIIEHUS IO AUCHUIUINHE « XUMHUS»

4. MeTton4ecKue yKa3aHus 110 PELICHUIO IPOOJEMHBIX M paCUETHBIX 33]a4 110 IUCHUIUIMHE «XUMUS»,

7. OHeHO‘leIe MaTepHuaJibl 1Jisl IPOBECACHUSA TCKYLICTI0 KOHTPOJIA U HpOMe)l(yTO‘lHOﬁ aTrreCTanuu
oﬁyqaloumxcn no JIuCHUIIJINHE

7.1. IlepeyeHb KOMIeETEHIHH € yKa3aHMeM 3TanoB X (OPMHPOBAHUA B Ipollecce OCBOEHMS

o0pa3oBaTe/ibHOI NPOrPaMMBbI
Kon komnereHimu Nuaukatopel Cemectp Otan popMupoBaHus
YK-1 Nyx 1.2 1 HavaJbHBIN
OIIK-10 Wonk 10.4 1 HAYaJIbHBIH

7.2. Onucanue nokaszareje, KpUuTepreB M MIKAJ OLEHNBAHUSA KOMIIETEeH Ui
Komnerennus YK-1: Crioco6eH ocymiecTBIsATh KPUTUYECKUI aHAINU3 IPOOJIEMHBIX CUTYyallMii HA OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BbIPA0AThIBaTh CTPATETUIO AEHCTBUI
HMuaukarop Uyk 1.2. PopmupyeT OLIEHOYHBIE CYKICHHS

OnieHUBaeMbIi pe3ybTaT Kpurepuun onenuBanus [Ipouenypa onieHnBaHus
(IecKpUnTOpPHI)
Texymun [Ipomexyrounas
KOHTPOJIb aTTecTauus
1. OcHosuble | 1.Ha3biBaer ¢uzuko- | TectupoBanue B cootBercTBUN C
3aKOHBI XUMUYECKHE acriektol | Cobecenoanue | BPC
¢buznueckoi BakHelmux  Omoxumuyeckux | [Ipaktnueckoe
XUMHH,  (QU3UKO- | IPOIIECCOB U PA3IUYHBIX BHJIOB | 3aJjaHHE
XUMHYECKHE roMeocrasa B  OpraHHU3MeE:
SIBJICHUS U | TEOPETUYECKHE OCHOBBI
3aKOHOMEPHOCTH, | OMO’HEPIeTUKH, (bakTopsl,
JIEKAIUE B OCHOBE | BIMSIOIINE Ha  CMEIlEHue
MPOLECCOB, paBHOBECHS OMOXUMHUYECKHUX
MIPOTEKAOIIUX B | IPOLECCOB
OpraHu3Mme . HasbiBaer ocHoBHble THIIBI | TecTupoBanue B cootBercTBUN C
YeJoBeKa Ha | xumuueckux  paBHoBecudd B | CobecenoBanue | BPC
§ MOJIEKYJISIPHOM, npoueccax KusHenesTenbHocTH | [IpakTnueckoe
E KJIETOYHOM YPOBHE | (IIPOTEOIUTHYECKHE, 3aJlaHue
reTeporeHHbIE,
JUTaH1000MEHHBIE,
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE), nux
KOHKYpUPYIOIIMI XapakTep B
NOIEP’KAaHUU TOMEOCTa3a
3.PackpriBaeT ¢usuko- | CobecenoBanne | B coorBercTBUU ¢
XAUMHUYECKHUE ocHOBHI | TectupoBanue bPC
MIOBEPXHOCTHBIX  siBNeHUM U | [IpakTnueckoe
daxTopsl, BIIUSIIOLIHE Ha | 3aJaHue
CBOOOIHYIO MTOBEPXHOCTHYIO
SHEPIHUI0
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4.PackpbiBaer ocobennoctu | TectupoBanue B cootBercTBUM ¢
¢usnueckoit xumun aucnepcHsix | CobecenoBanue | BPC
CUCTEM " pacTBOpOB
OMOIIOJIMMEPOB
5.PackpsiBaet posib kKomtougHbIX | TectupoBaHue B cootBercTBUN C
IMOBEPXHOCTHO-aKTUBHBIX CobecenoBanne | bBPC
BEILECTB B yCBOeHUU U niepeHoce | [Ipaktuueckoe
MaJIONOJIIPHBIX ~ BEIIECTB B | 3aJaHUE
JKMBOM OpraHu3Me.
6.Xapakrepusyer cTpoeHue u | TectupoBaHue B cootrBercTBUM €
XUMHUYECKHE coiictBa | CobecenoBanue | BPC
OCHOBHBIX kiaccoB | [Ipaktrueckoe
OHOJIOTUYECKH BAXKHBIX | 3aJaHUe
OPraHUYEeCKUX COCIMHECHUM.
2. ®uszuko- | 1.HazbiBaer ¢usuko- | lemoncrpauuss | B coorBeTcTBUU C
XUMHYECKHE XUMUYECKHE OCHOBBI | TpakTuyeckoro | BPC
OCHOBBI TUTPUMETPHUYECKOTO, OIbITa
nabopaTopHo- AIIEKTPOXUMHUYECKOTO Brinonnenue
MHCTPYMEHTAIIBHBI | XpOoMaTorpapu4ecKkoro, nabopaTtopHoit
X METOJIOB | KPUOCKOIIUYECKOTO, padoThI
nccaea0BaHus KAJIOPUMETPUUECKOTO  METOJI0B
aHayiMsa
2.Ilpumensier nabopatopHo- | [lemonctpanust | B coorBercTBHM C
UHCTPYMEHTAJIbHBIE MeToabl | mpaktuueckor | BPC
UCCJIEIOBAHMSI JJIsl ONIPEJIENICHUs | O OmbITa
KaueCTBEHHOTO u | Beinonnenue
KOJIMYECTBEHHOTO  COJEpKaHUsl | J1abopaTopHOI
BEIIECTBA B  HCCIEOYEMBIX | DPabOTHI
OMOJIOTMYECKUX  O0BEKTax U
UACHTU(DUKAIIMN OPTaHUYECKUX
BEIIECTB
3.PackpsiBaet ¢uzuko- | JleMoHCTpauus
XUMHUYECKHX METOJ/IOB aHaJIN3a B | MPaKTUYECKOT
MEAMIIVHE 0 OIbITa
3. IIpaBuna | 1.Ha3eiBaet npuniumsl | CobecenoBanue | B cooTBercTBUU ¢
TEXHUKHU opraHmzaliii  u paboTel B bPC
0e30MacHOCTH U | XMMMUYECKOH JlabopaTopuu
paboTsI B | 2. [lepeuncnser npasuia | CobecenoBanue
XUMHUYECKON TEXHUKH Oe30macHOCTH T1pu | BeimonHeHue
naboparopun paboTe ¢ peakTuBaMu nabopaTtopHoOi
paboThl
1.BbIsBasTH VYcranaBnuBaeT npuynHHO- | CobecenoBanne | B cooTBeTcTBHU €
XUMHUUYECKYIO CJIEZICTBEHHBIE u | TectupoBanue BPC
CYLIIHOCTb MEXIPEJIMETHbIE CBSI3M  MpHU
OHMOJIOTMYECKHUX, 00BsICHEHUU XUMHUYECKHUX
MEAULIMHCKUX IIPOLIECCOB, IPOTEKAIOLIUX B
§ npo0iem JKUBOM OpraHU3Me
p=
> 2. OcymectBiars | 1.IIpoBoaut ¢usuko- | CobecenoBanne | B coorBercTBUU C
BBIOOp MeTona M | XUMUYECKUe n3Mmepenus, | Jlemoncrpamuss | bPC
00pabOTKM JaHHBIX | XapaKTepU3YIOLIUe T€ WIN UHbIE | TPAKTHUYECKOTO
B COOTBETCTBUU C | CBOMCTBA pPacTBOpPOB, CMECEH W | OIBITA
ITOCTaBJICHHOMN JIpYTUX 00BEKTUB,
3a/1a4e MOJCJIUPYIOUIMX  BHYTPEHHHUE
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Cpezbl OpraHu3mMa

Brimonnenue
1abopaTopHOii
paboThl

3.Ilosnb30Batbed
(bU3nIeCKUM u
XUMHYECKHM
obopyI0BaHUEM

Hcnons3yer naboparopHoe
o0opysioBaHHE TMPU H3YYCHHU
XUMHUHU

CobecenoBanue
JeMoHcTpanus
MIPAKTUIECKOTO
OTbITa
Brimosnnenue
nabopaTopHOI
paboThI

B coorBeTcTBUM C
BPC

4. ITpuMeHsTh
MaTeMaTHUYECCKUMN
anmapar XHMHH B
npo¢eCcCHOHATBHO
U IeITeNbHOCTU

1.Mcnions3yer MaremaTH4YeCKUUH
amnmapar npeaMeTa JJisi perieHus
TUMOBBIX M HECTAaHAAPTHBIX
3azad4, XapaKTEePU3YIOLIUX
IPOLIECCHI, BEIIECTBA, PACTBOPHI

Pemenue 3agau

2 Ilpumensier pacueTHbIC
dbopmynel  mis  00pabOTKH
PE3yJIBTATOB SKCIIEPHUMEHTA

Pemenue 3amau

B coorBercTBUM €
BPC

1.Bnanets [Tporno3upyer nanpasienue u | CoOecenoBanue | B coorBerctBumM cC
HaBBIKOM pe3yabTaTh ¢uzuko- | TectupoBanue bPC
[IPUMEHEHUS XUMUYECKHX  mpoueccoB  Hu | IIpakTtuyeckoe
3aKOHOB XUMUYECKHUX MIpEBpAILCHU | 3aJ1aHue
¢bu3nveckoit XuMum | OMOIOTHYECKU AKTUBHBIX
K ¢u3MKo- | BEIIeCTB, JIEkKAIIMX B OCHOBE
XUMUYECKAM IIPOLIECCOB KU3HEAEATEIBHOCTH
SIBJICHUSIM U | OpraHu3Ma Ha MOJIEKYJISIPHOM,
3aKOHOMEPHOCTSIM, | KJIETOYHOM, TKaHEBOM,
JIeXKall¥M B OCHOBE | OpraHHOM YPOBHE
IIPOLIECCOB,
IIPOTEKAOINUX B
OpraHusme
YeJI0BeKa
2.Bnanets 1.Bnaneer HaBblkamu | /lemoHcTpanuss | B coorBeTcTBUE C
é HaBbIKaMU IIOCTAaHOBKM U BBINOJHEHHUA | npaktuyeckoro | bPC
2 TEOPETUYECKOTr0 M | XMMUYECKOT0 SKCIIEPUMEHTA OIbITa
s JKCIIEpUMEHTAIbHO | 2.Bnaneet HaBbIKaMH | /leMOoHCTpanus
5 ro HCCIEN0BaHUSA MIOJIB30BAaHUsl H3MEPUTEIBHBIMU | IPAKTUYECKOTO
% npubopaMy, BBIYUCIUTEIbHBIMU | OIBITA
5 cpelcTBaMu
3.Brnageer metoaamu | CobecenoBanue
IIPOTHO3UPOBAHUS pE3yJIbTaToOB | BeimonHeHne
XUMHYECKHUX MPOIIECCOB, | TaOOpaTOPHOM
JKCIEPUMEHTA paboThI
3.Brnageer 1. Uutepnperupyer pesynbTatsl | CobecenoBanue | B coorBercTBHM ¢
HaBBbIKAMU 10 3aJJaHHBIM WK OTOMpaeMbIM | Brimonnenue BPC
U3JI0KEHUS KpUTEpUIM 1abopaTopHOii
CaMOCTOATENIbHON paboThI
TOUKH 3penus, | 2.DopMyInpyeT noruueckue | CobecenoBanue
aHaJIW3a, CUHTE3a U | BLIBOALI W3 HaOmogeHuii u | BolmoaHnenne
JIOTUYECKOT0 pe3yabTaTOB OIIbITA, pacyeTa 1abopaTopHOii
MBIIUICHHUS paboThI
[Ipencrasmnser pesyabrathl | CobecenoBaHue
JKCIIEPUMEHTA B BUJIE
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3aKOHYEHHOTO npoTokoia | BemmonHenue
MCCIIEIOBAHMUS 1abopaTopHOii
paboThl
Komnerenuusa OIIK-10:
Criocoben pemiath CTaHIApTHBIE 33aqadd  NPOQPECCHOHATBHON AEATENBHOCTH C  HCIOJIb30BaHHEM

MH(OPMALIMOHHBIX.

ounbauorpaduueckux

pecypcos,

MEINKO-ONOJIOTHYECKON

TEPMHHOJIOTHUH,

MH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHH C Y4€TOM OCHOBHBIX TpeOOBaHWI WH(POPMAIMOHHON

0€30I1aCHOCTH

Nuauxarop Uonk 10.4 Brnaneer Mequko-OMOIOrHUECKON TEPMUHOIOTHEH MPU PEIICHUH aKaIeMUYECKUX

n HpO(i)eCCI/IOHaJ'II)HBIX 3aJa4

O1ieHUBaEeMBbIil pe3ybTaT Kputepuu onennBanus [Ipouenypa orieHuBaHUA
(leckpunTOopsl)
Texymui IIpomexyrounas
KOHTPOJIb aTTecTanus
OcHoBHBIE MeToabl | OCylecTBIseT coop, | TectupoBanue B cootBercTBHM C
. | paboTel ¢ y4eOHOH U | XpaHEHHME, IOUCK, nepepadotky | CobecenoBanue | bPC
°§ Hay4YHOU mH(popMammei | u pactpoctpanenue | IIpaktuyeckoe
<) nH(OpPMAIIUY B METUIIMHCKUX U | 3aJlaHUE
OMOJOrM4YECKUX CUCTEMAX.
[Tonb3oBatbes 1. Ananuzupyer wundopmanuto | [Ipaktuueckoe | B cooTBeTcTBHM C
y4eOHOH, HAy4YHOM, | U ONpeEJeIsieT CBOE OTHOILEHUE | 3aJJaHUe BPC
HAYYHO-TIOIYJISIPHOU K HEH
aureparypoi,  cerbio | 2.IlomGupaer aprymentsl K | [IpakTrueckoe
& | Murepuer Te3nucam cooO1IeHus o | 3a7aHue
€ | st mpodeccHoHANBHON | 3a1aHHON TEMATUKE
> | nestenbHOCTH 3.0tpaxaer npu4ynHHO- | IIpakTyeckoe
CJIEICTBEHHbBIE U | 3aJlaHue
MEXIUCIUIIMHAPHBIE  CBA3M
IpU  BBINOJIHEHUU  y4eOHOMU
3aJauu
Brnagets HaBblkamu | Onpenenser NpuHAAIEKHOCTh | TectupoBanue | B coorBeTcTBHM C
WCIIOIb30BaHUS coenuHeHnil k ompeneneHHsiM | Cobecenoanue | BPC
Z | MeauKo- KJ1accaM M rpymnnam ITpakTueckoe
& OMOJI0rH4YecKOn 3aJlaHue
2 | TEPMHHOJIOTUH u | Ucnone3yer  HOMeHKiarypy | TectupoBaHue
i noustuiHoro anmapara | [UPAC  mus  cocrasienust | CobecemoBanue
é XMMHH B paMKax | HazBaHuii 1mo  ¢opmynam | [Ipakruyeckoe
S | GCTCCTBCHHOHAYYHBIX | TUIIMYHBIX  TPEJCTABUTENEN | 3a/aHHE
M | mpobiem OMOJIOTUYECKH BaYKHBIX
npogeccuoHaTbHON BELIECTB U  JIEKAPCTBEHHBIX
JeSITEIbHOCTH MpemnapaToB

Onucanue WKaJ OLeHUBAHUS

B paMKax 6aJIHBHO-peI>'ITHHFOBOI\/’I CHUCTEMBI YCIIEBACMOCTE CTYACHTOB IO JUCHUIINIMHE OLICHUBACTCA B
X0ZIe TeKyLIero KOHTPOJs W NMPOMEXKYTOYHOM arTecTari. MakcUMaibHO BO3MOKHBIA Oaii 3a TEKyIIHii
KOHTPOJIb YCTaHaBJIMBAETCS paBHBIM 5 06ayuioB. PeliTuHTOBBI Oas 3a paboTy B ceMmecTpe popMHUpyeETCs Kak
cpeaHee apu(pMeTHYECKOe 3a BCe BUABI paboT 00ydaromuxcs, MpeayCMOTPEHHBIX pabodell mporpaMMoii

JAUCHUITIINHBI.

PeliTHrOBBIM a1, BBICTaBIAEMBIA CTYACHTY, (PUKCUPYETCs B CIIEHUATLHONW BEIOMOCTH U JOBOJIUTCA

JI0 CBEJICHHS CTYJICHTOB.

Ikana nepecyera 0a/U10B 10 TUCUUIJIMHE NIPU POMEKYTOYHOI opMe aTTecTALMHU MO
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AUCHHUIIVINHE — 3a4eT

bayn Ouenka YpoBeHb chOPMUPOBAHHOCTH KOMITETCHITHT
or 4,5 10 5,0 «3a4TEHOY Bricokuii
oT 3,5 no 4,4 «3aYTEHOY Cpennuii
or2,5103,4 «3a4TEHOY [Toporossiii
meHee 2,5 «HE 3a4TEHO» MuHnMaIbHBII

7.3. TunoBble KOHTPOJbHbIEC 33aJaHUSI WJIM HMHbIE MATEPUAJIbI, HeOOXO0AMMBbIE VISl OLEHKH
3HAHUI, YMEHU, HABBIKOB M (MJIM) ONBITA AeSITeJIbHOCTH, XapPAKTEPHU3YIOLIUX 3TaMbl ()OPMUPOBAHUS
KOMIIETEeHIIUI1 B mpolecce 0CBOeHNs 00pa30BaTe/IbHOI NPOrpaMMblI

7.3.1. 3amanus a4as (OpM TeKylUIero KOHTPOJIsi, NMPEeIyCMOTPEHHOI0 Y4YeOHbIM ILIAHOM
(uuauBHAYyaabHOE 3a71aHue). TunoBoe 3aganue:

1.IIpoBoaNTH pacyeT U NPUTrOTOBIEHUE PACTBOPOB 3aJaHHON KOHIICHTPALIUH.

2.1IpoBoauTh Npolecc TATPOBAHUS, IPOBOJIUTh PACUETHI [10 pe3yJIbTaTaM IIpoLecca.

3.Bb1OupaTs HHAUKATOP 110 KPUBBIM TUTPOBAHUSI.

4.1TpoBOIUTH TEPMOXUMUUYECKHUE PACUETHI.

5. IlporHo3upoBaTh NPOTEKAaHHUE BO BpPEMEHU OUOXMMHUYECKUX pEaKIHi, (epMEHTaTUBHBIX
IIPOLIECCOB.

6.01penensaTh SHTAIBINIO MPOIIECCa PACTBOPEHMSI TBEPABIX BEILIECTB METOIOM KaJIOPUMETPHH.

7.0mnpenensiTh OCMOTHYECKOE JIaBIIEHUE PACTBOPOB M OUOJIOTMYECKUX JKUIKOCTEH KPUOCKOMMYECKUM
METOJIOM.

8. PaccunthiBaTh 3HaueHus pH BOAHBIX paCTBOPOB KUCIOT U OCHOBAHUM.

9. N3mepsath pH OMOXUAKOCTEH C TTOMOIIBIO HOHOMEPOB.

10. U3mepsTh 37€KTpOAHBIE TOTEHIAATIBL.

11.13MepsTh CKOPOCTh MPOTEKAHUS XUMUUECKUX PEAKLIUM.

12.0npenenatsy O6ydepHyto EMKOCTb PaCTBOPOB M OMOJIOTMYECKUX KHUAKOCTEH (CHIBOPOTKH KPOBH,
CJTFOHBI).

13.0npenensaTb NOBEPXHOCTHOE HATSKEHUE KUIKOCTEH.

14 . Konu4yecTBEHHO ONPEACISTh aICOPOIIMIO BEIIECTB.

15.UnentudunrpoBars GyHKIIMOHATIBHBIC TPYIIBI, KHCIOTHBIE U OCHOBHBIE IIEHTPHI, COMPSKEHHBIE
1 apoMaTHuecKue (PparMeHThl OPraHUYEeCKUX COCTUHEHUH IS ONpeIeIeHHsI UX XUMUYECKOTO COCTaBa.

16. KauecTBEHHO M KOJIMYECTBEHHO OMpPEAENATh COCTaB M KOJMYECTBO BEIIECTB B HUCCIETYEMBIX
OMOJIOTUUECKNX OOBEKTaX; WHIACHTU(UIIMPOBATH OPraHMYECKUE BEIIEeCTBa C IMOMOIIBIO JIa0OPaTOpPHO-
WHCTPYMEHTAIBHBIX METOJIOB UCCIIEIOBAHMUSL.

7.3.2.Bonpocbl I NPOBEPKH YPOBHS TEOPETHYECKOW MOATOTOBKH 00y4aromerocs
(cobecenoBaHue), BONPOCHI 1JIs1 IOBTOPHOM NMPOMEKYTOYHOM aTTecCTALNM:

1. B3aumocBs3p MexIy MnpolueccaMd OOMEHa BEIIECTB W JHEPruM B OpraHu3Me. XuUMHUYEcKas
TEPMOJIMHAMHUKa KaK TEOpPETUYECKasi OCHOBA OMOIHEPTETHKHU.

2.0OCHOBHBIE MOHATHS TEPMOAMHAMUKHU. HTEHCHUBHBIE M SKCTEHCUBHBbIE INapameTpbl. DyHKIUA
coctostHusl. BHyTpeHHss sneprus. Pabora u Teriora - 18e GOopMBI Iepeiaun YHEPTHH.

3. Tumbl  TEPMOAMHAMUYECKMX CHCTEM (M30JUPOBAHHbIC, 3aKpBIThle, OTKPBHITHIE). TUIBI
TEPMOIMHAMUYECKUX MPOIIECCOB (M30TepMHUUECKHEe, N300apHbIe, N30XOpHbIe). CTaHIapTHOE COCTOSIHUE.

4. IlepBoe Hadano TepMoAMHaMUKH. PopMynpoBKka. MaTeMaTH4eCKOEe BBIpaKEHHE. DHTAIBIINA.

[TpuMmeHeHre nepBoro Havyajia TepMOJMHAMUKHU K OMocHCcTEMaM.

5. CrangapTHasi SHTaNbIUs 00pa30BaHUs BEIIECTBA, CTaHAAPTHAsl HTAJBIIMS CTOPAHUS BEILECTBA.
CrannapTtHas sHTanenus peakuuu. 3akoH [ecca. @opmynupoBka. Maremarnueckoe BelpaxkeHue. Cneacrsus
u3 3aKkoHa ['ecca.

6.Btopoe Hagasio TepMonMHAMHMKHA. DPOpMyIHMpOBKa. OOparumble U HeoOpaTHMble B
TEPMOJMHAMUYECKOM CMBICIE TIPOLIECCHl. JHTPONUS KaK KPUTEPUM BO3MOXKHOCTU IPOTEKAHUS
CaMOIIPOU3BOJIBHBIX ITPOLIECCOB.

7. Dueprus 'ub66ca — rmaBHBIN KpUTEpUil BO3MOKHOCTH MPOTEKAHUS CAMOIIPOU3BOJIBHBIX IPOIIECCOB.
IIporHo3upoBaHue HaNPaBICHNUs CAMOIIPOU3BOJIBHO MPOTEKAIOIINX IIPOLECCOB B U30JIUPOBAHHON U 3aKPBITOU
cCHCTEMax; pPOJib SHTAIBIIMHHOTO ¥ SHTPOMUUHOTO (HaKTOPOB.
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8. TepmonnHamMu4eckue ycinoBus paBHoBecus. CtanaapTHas 3Heprus [ m60ca oOpa3zoBaHus BEIIECTBA,
crangapTHas sHeprus [ub6ca Ouomormueckoro oxucineHus BemiectBa. CranpmaptHas sHeprust [u06ca
peakiuu. [IpuMepsl PK3€proHMYECKUX W SHACPTOHUYECKUX ITPOLIECCOB, MPOTEKAIOIIMX B OpraHU3MeE.
[IpuHIMI SHEPreTUYECKOrO CONPSKEHUS.

9.Xumuyeckoe paBHoBecue. OOpaTtumble U  HEoOpaTUMble [0 HAMpaBICHHUIO  PEaKIIHU.
TepmoavHaMuuyeckue yCIOBUS DPABHOBECHST B M30JMPOBAHHBIX M 3aKpBHITHIX cucTreMax. KoHcraHTa
XUMHUYECKOTO PaBHOBECHSI.

10. Xumuueckasi KHHETUKA KaK OCHOBA Uil M3YYCHHUS CKOPOCTEH M MEXaHM3MOB OMOXMMUYECKHX
nporueccoB. CKOPOCTh peaklMH, CPEeAHss CKOPOCTh PEAKLMU B MHTEPBAJE, UCTUHHAS CKOPOCThb. DakTopHl,
BJIMSIIOLINE HA CKOPOCTh PEAKLIUU.

11. Knaccudukanuu peakiuii, (puMEHSIOINUEcs B KHHETHUKE: pEaKlIUi, TOMOTEHHbIE, FeTE€POTreHHbIE U
MHUKpPOT€TEPOTr€HHbIE;, PEaKLUU IPOCThIE U CIOXKHBIE (MapajieibHbIe, I10CIEI0BaTEIbHbIE, CONPSHKEHHBIE,
HenHeie). MoNeKynsipHOCTh AJIEMEHTAapHOro akTta peakiuu. Kunernueckue ypaBHenus. [lopsgok peakiuu.
IIepuon nosynpespalieHust

12.3aBUCHMOCTD CKOPOCTH pEaKIMU OT KOHIEHTpauuu. Kunetnueckue ypaBHEHUs peakiuil IepBoro,
BTOPOTO U HYJIEBOT'O OPSAJKOB. DKCIEPUMEHTAIbHbIE METOIbI OIIPEEIIEHNS CKOPOCTH U KOHCTAHThl CKOPOCTH
peakiuii.

13. 3aBHCHMOCTH CKOPOCTH peakimuu oT Temneparypsl. IlpaBmio Bant - Todda. TemneparypHbiii
K03(DPHUIIMEHT CKOPOCTH PEaKIMU U €T0 0COOEHHOCTH AJI1 OMOXMMHYECKHUX MPOIIECCOB.

14.IloHdaTe O TEOPUM AKTHUBHBIX COYJApPEHUU. ODHEPreTUYECKUd NpoQuib peakluu; SHEPrus
aKTUBaIuu; ypaBHeHue Appenuyca. Ponp crepuueckoro Qaxrtopa. IloHaTne o Teopuu MEPEXOIHOTO
COCTOSIHMSI.

15.Karanu3. [1onoXuTenbHbId U OTPULIATEIbHBIN KaTann3. [OMOreHHbIM U reTepOreHHbIM KaTaus.
DHepreTu4ecKkuil Npopuiib KaTaIUTUYECKONW PeaKIiu.

16. ®epmenTatuBHbIN Karaan3. OCOOEHHOCTH KaTaTUTUYECKONH aKTUBHOCTH (DePMEHTOB. YpaBHEHUE
Muxasnuca - MeHTEH U ero aHaJIus.

17. Ponp BOApl M pacTBOPOB B KU3HENEATENbHOCTU. DHU3MKO-XMUMHUYECKHME CBOMCTBA BObI,
00yCJIOBIMBAIOUINE €€ YHUKAJIbHYIO pOJIb KaK €IMHCTBEHHOIO OHOpAacTBOpPUTENA. ABTONPOTONIU3 BOJBI.
KoHcTaHTa aBTONPOTONIM3a BOBI.

18.3aBUCHMOCTH PACTBOPHUMOCTH BEILLECTB B BOJE OT COOTHOILIEHUS THAPOPUIBHBIX U THIPO(HOOHBIX
CBOWCTB; BJIUSHHE BHEIIHUX YCJIOBUHM, HAa pacTBOPUMOCTb. TepMoauHamuka pactBopeHus. [lonsrue 06
UJiealbHOM pacTBOpE.

19. DneMeHTBI TEOpUM PAcTBOPOB AMEKTPONUTOB. CHUIIbHBIE U Ci1a0ble AIEKTPOIUTHI. KOHCTaHTHI
HMOHU3AINH CJIa00TO IEKTPoSuTa. 3aKoH paz0aBieHust OcTBaib/a.

20.KonnuraruBHble CBOMCTBA pa30aBIeHHBIX PAaCTBOPOB HEAEKTPOIUTOB. 3akoH Payns u crnencTus
13 HETrO: IOHWKEHHE TeMIIEPATyphl 3aMEP3aHUs PacTBOPa, MOBBIILIEHUE TEMIIEPATypbl KUIIEHUS pacTBOpA.

21.0cmoc. Ocmotnyeckoe aapieHue: 3akoH Bant-Todda. OcmoTnueckoe naBieHue B pacTBOpax
HERJIEKTPOJIUTOB U AJIEKTPOIUTOB. M30TOHMUECKM KOod(PuLineHT.

22 KonnuratuBHble CBOICTBA pa30aBIeHHBIX PACTBOPOB AEKTPOIUTOB. DJIEMEHTHI TEOPHUH PACTBOPOB
CHWIBHBIX d7ekTpoauToB Jlebas- Xrokkens. MonHas cwia, ee mMaTemMaTHdeckoe BbipakeHue. [loHstue 00
akTuBHOCTH. Koo puumeHT akTuBHOCTH.

23. DnexTponauThl B opraHuzMme. OCMOISIIBHOCTh U OCMOJISIPHOCTh OMOJOTHYECKUX JKUJIKOCTEH W
nepdy3noHHBIX pacTBOpoB [loHATHSA U30-, TMIIO-, TUNIEpTOHUYecKUi pacTBop. [lonarue o6 nzoocmun. Poib
ocMOcCa U OCMOTHUYECKOTO0 JIaBJeHHs B Onosnornueckux cucremax. [lnazmonus. Huronus.

24.0OcHOBHbI€ TIOJI0KEHUSI TEOPUH KUCIIOT U OCHOBaHU bpeHcrena-Jloypu: MosiekyisipHbIe U HOHHBIE
KHCIIOTHI M1 OCHOBAHHUS, COTIPSKEHHAs MPOTOIUTHYECKas Hapa; aM(OJIUTHI.

25. MonHoe mpowusBeneHue BOJbI. BolopoJHBI MoKa3aTenab Cpeibl pacTBOpPOB. MaremaTHuyeckoe
BblpakeHre pH, ero 3HaueHWe B KHUCIOH, IIEJTOYHOM, HEWTpaJbHOW cpenax. buonoruueckas poib
BOZOPOJHOTO ITOKAa3aTellsl.

26.0OCHOBHBIC TIOJIOKEHUS TEOPHH KUCIOT W ocHOBaHWK JIbtonca. [ToHSITHE O JKECTKHX W MSTKHX
KHCIIOTax u ocHoBaHUsIX (Teopus JKMKO).

27. Nonuzanus ciabbIX KUCIOT U OCHOBaHMNA. KOHCTaHTa KUCIIOTHOCTH M OCHOBHOCTH. CBSA3b MEXITy
KOHCTAHTOM KHCJIOTHOCTH M KOHCTAHTOW OCHOBHOCTU B CONPSDKCHHOUITPOTOIMTHYCCKON Tape. AMQOIUTEHI.
N303mekTpuyeckas Touka.
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28.Ilporonutrueckrue peakiuu. TUIBI MPOTONMTHYECCKUX pPeakuuu (HEHTpaau3aiuu, THUIAPOIH3a,
nonuszanuu). Ilpumepsl. KoHKypeHIMs 3a NPOTOH: M30JMPOBAHHOE M COBMELICHHOEHPOTOIUTHUYECKHE
paBHOBecusi. OOm1asi KOHCTaHTa COBMEILIEHHOTOMPOTOIUTUYECKOTO PAaBHOBECHSI.

29.BbydepHoe nelCTBUE - OCHOBHOW MEXaHU3M MPOTOIUTHYECKOTO roMeocTasa opranusma. bydepusie
cuctembl, OydepHbie pacTBOpbl, UX coctaB. Knaccudukanus OydepHbIXx cucteM. MexaHu3M AeWCTBUS
OydepHbIX cucteM (Ha mpuMepe TUApoKapOOHaTHOTO Oydepa).

30.KonnuecTBeHHBIC XapaKTEPUCTUKU OypepHBIX CHUCTEM: 30Ha OydepHoro meicTBus u OydepHas
eMKOCTh. DaKTOpbI BIUsAIONINE Ha Oy(depHyto eMKoCTb. Pactipenenenne OyQepHbIX CUCTEM B LIETHHON KPOBH
1 CBIBOPOTKE 110 Oy(epHOit eMKOCTH.

31.Pacuet pH npotonurnueckux cucreM. BoiBon ypaBHeHus Iennepcona-I'accenpbaxa u ero aHanus.
3ona OydepHOTo ACHCTBUSI.

32.bydepHbie CcUCTEMBI KpPOBHU: THIpOKapOoHaTHas, QocdarHas, reMorioOnmHoOBas  OydepHbie
cucrembl. CocTaB, MEXaHU3M JICHCTBUS, OMOIOTUYECKAs POJIb.

33. IloHATHE O KUCIOTHO-OCHOBHOM COCTOSIHMM opraHusMma. Auunos. Ankanos. Illenounoit peseps
KkpoBH. [IpuMeHeHne peakiiuu HeTpaiu3anuu B papMakoTepanuu: JeKapCTBEHHbIE CPEJCTBA C KUCIOTHBIMU
1 OCHOBHBIMM CBOMCTBaMU (TUAPOKapOOHAT HATPHS, OKCUJ U NIEPOKCU]] MarHus, TPUCAMUH U JIp.).

34. I'ereporeHHble peakliny B pacTBOpax ekrponutoB. Koncranra pacrsopumoctu. KonkypeHnius 3a
KaTHUOH WJIM aHUOH: U30JIMPOBAHHOE U COBMEIIECHHOE T'€TEPOr€HHbIE PABHOBECHUS B PACTBOPAX JIEKTPOJIUTOB.
YcnoBust 00pa3oBaHus U paCTBOPEHHUS OCAIKOB.

35.Peakuuu, nexamue B OCHOBE 00Opa3oBaHUS HEOPraHWYECKOTO BEIIECTBA KOCTHOW TKAaHU
ruapokcundocdara kanpuus. MexanusM (GyHKIIMOHUPOBaHUS Kalbluii-gpocdarnoro Oydepa.

36.5Benne n3omMopdusMa: 3aMerieHue B ruapokcuadpocdare Kaubus THAPOKCUI-HOHOB HA MOHBI
¢dbTopa, MOHOB KaiblMsi HAa HMOHBI CTPOHIHUA. OCTEOTPONHOCTh MeTaioB. Peakuuu, nexaiiue B OCHOBE
00pa3oBaHMs KOHKPEMEHTOB: ypaTOB, OKCaJIaToOB, KapOoHaToB. [IpuMeHeHne Xmopuna Kaubus u cyibdara
MarHusi B Ka4eCTBE aHTUIOTOB.

37. KomrmekcHbie coequHeHus. VX CTpoeHHE HAa OCHOBE KOOpIMHAIIMOHHOW Teopuu A. BepHuepa.
KommnekcHplii moH, ero 3apsa. KartnoHHble, aHMOHHBIE, HEUTpanbHbIE KOMILIEKCH. HomeHkiatypa,
MIPUMEPBHI.

38.Peaknuu 3amemieHuss aurasjgoB. KoHCTaHTa HECTOMKOCTHM KOMIUIEKCHOIO HOHA, KOHCTAaHTa
YCTOMYUBOCTH.

39.KoHKypeHLusl 3a JIMraHJ WIM 32 KOMIUIEKCOOOpAa3oBaTesb: HM30JIMPOBAHHOE M COBMEIIEHHOE
paBHOBeCHS 3aMelleHNs TUranoB. O0I1as KOHCTaHTa COBMEIIEHHOTO PaBHOBECH S 3aMEILIEHNUs JIUTaH/10B.

40. TlpencraBineHHss O CTPOSHMHM METANIOPEPMEHTOB U JPYTUX OMOKOMIUIEKCHBIX COEAMHEHHI
(reMOrIO0MH, IUTOXPOMBI, KoOanaMuHbl). DUUKO-XUMHUECKHE MPUHIUIBI TPAHCIOPTa KHUCIOpOaa
TeMOTTIOOMHOM.

41. Merao-JIMraiiHbIil roMeocTa3 U MPUUMHBI €10 HapylleHus. MexaHn3M TOKCUYECKOTo JeHCTBUS
TSOKENBIX METAJJIOB M MBIIIbSIKa Ha OCHOBE TEOPUHU >KECTKHX U MATKHX KuCIOT M ocHoBaHuii (KMKO).
TepmoguHaMuYecKue NPUHLHUINBL XeJaroTepanvuu. MeXaHu3M IIUTOTOKCHYECKOTrO JCHCTBHS COECIUHEHUH
TJTATUHBI.

42.OKUCIUTENHHO-BOCCTAHOBHUTENBbHBIE (pemokc) peaknud.  OKUCIUTENM YW BOCCTAHOBHUTEIIH.
ConpsKeHHBIEOKUCIUTEIBHO- BOCCTAHOBUTENIBHBIE NApbl. (pEeAOKC- cucTeMbl). MeXaHn3M BO3HUKHOBEHMS
ANIEKTPOIHOTO MOTEHIMaNa. Y paBHeHrue HepHera, ero ananus. CTaHIapTHBIN 3JEKTPOIHBINA MOTEHIIHAL.

43.®u3UKO-XUMUYECKUE TPUHIMIBI TPAHCIOPTa 3JIEKTPOHOB B AJIEKTPOHOTPAHCIIOPTHOW LieNU
MUTOXOHIpuH. OOIIIME MPEACTABICHHS O MEXaHU3ME JICHCTBUS PeIOKC-0y(DEepHBIX CUCTEM.

44 Tokcuueckoe JeiicTBUE OKUCIUTENEH (HUTpaThl, HUTPHUTBI, OKCHJIBI a3oTa). OOe3BpexuBaHUE
KHCIIOpO/Ia, IEPOKCHIAa BOJOPOJIAa U CyNepoKcH I-nuoHa. [IpuMeHenre penokc-peakuuii Asis JeTOKCUKAIUH.

45.AncopOuMOHHbBIE paBHOBECHS U IPOLIECCHI HA MOABMKHBIX TpaHULaX pa3zaena ¢a3. [loBepxHocTHAs
sHeprusi [mO0ca W MOBEPXHOCTHOE HATSHKEHWE. MeXaHW3M BO3HHUKHOBEHHUS CBOOOTHOM MOBEPXHOCTHOM
sHepruu ['ub6ca Ha rpanuie paszaena a3 KuaKocTb-ra3. CopOuus 1 ee BUIBI.

46.AncopOuusi Ha TMOJIBHXKHOM TMOBEpXHOCTH pasfena ¢a3. YpaBHeHue [u0O6ca. IloBepxHocTHas
AKTUBHOCTD, MOJIOKUTENbHAS U OTPUIIATETIbHAS a/ICOPOITHSI.

47 I10BEpXHOCTHO-aKTUBHBIE U ITOBEPXHOCTHO-HEAKTUBHBIE BelllecTBA. V3MeHEHNE OBEPXHOCTHOMN
aKTUBHOCTH B TOMOJIOTHYECKHX psanax (mpaBuio Tpayoe). M3orepma amcopOumu. OpueHTaIuss MOJICKYI B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa OrnomMeMOpaH.
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48.AncopOLMOHHBIE PABHOBECHS Ha HEMOJBIKHBIX TpaHuIlax pasnena (a3. dusndeckas aacopOorus
U xemocopOuus. AacopOius ra3oB Ha TBEPIBIX Tesax, (aKTOpPbI, BIMAIONIME HA 3TOT MpolLecc. YpaBHEHUE
Jlenrmropa, ero ananus.

49. Ancopbuus u3 pactBopoB. [IpaBuno BeIpaBHUBaHUS MOISIpHOCTEH. M30uparenbHas amxcopOrus.
3HayeHne aACOpPOLMOHHBIX TMPOLECCOB MJSl  JKU3HENEATENbHOCTH. DUBUKO-XUMUYECKHE OCHOBBI
a7IcopOLIMOHHOM Tepanuu, reMocopOLUH, IPUMEHEHUS B METULIUHE HOHUTOB.

50. ducnepcHbie cuctembl. Kiaccudukanus AUCIEPCHBIX CUCTEM IO CTENEHH AMCIEPCHOCTH; IO
arperaTHOMy COCTOSIHHIO (ha3; MO CHJIE MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUS MEXAY NUCIEpCHON (a3oi u
JUCIIEPCUOHHOM cpenoi. [Iprpona KoIIonaHOro COCTOSHUS.

51. Meroap! mosydyeHuss M OYMCTKHM KOJIJIOMJIHBIX pacTBOpoB. llomyueHue sMmyinbcuil, cycrneHsuil,
SMYNbCUM, KOJUIOMAHBIX pacTBOpoB. Juamus, snekrpoauanus, yiapTpaduiasrpanus. OU3HKO-XUMHUYECKHE
MPUHIUIB! (PYHKIIMOHUPOBAHUS UCKYCCTBEHHOM MOYKH.

52.MonekynsipHO-KUHETUYECKHUE  CBOMCTBA  KOJUIOMJHO-IUCIEPCHBIX  CHUCTEM:  OpOYyHOBCKOE
nBIoKeHue, TudQy3us, OCMOTHYECKOE JTaBICHUE, CEIMMEHTAIIMOHHOE paBHOBecHe. ONTHUECKHUE CBOWCTBA:
cBeropaccesiHue, 3¢ ekt Dapanes-Tungans. YpaBaenue Paes.

53.O1eKTPOKUHETUYECKUE CBOWMCTBA: ANEKTPO(ope3 U 3IEKTPOOCMOC; TOTEHUUANT TEUEHUs |
MOTEHIMaJ CeIMMEHTAIMU. buoornuyeckoe 3HaYeHUE.

54. Crpoenue Muniesuibl 1uo(GooHoro 3051, CTpOCHHE JBOMHOTO IEKTPUUICCKOTO Cliost. Mexkda3Hbiid
1 AJIEKTPOKUHETHYECKHI MOTEHIMAIbI KOJUIOMAHBIX YACTHI], 3aBUCUMOCTbH OT pa3au4HbIX GakTopoB. [TonsTue
00 2JIEKTPOKHMHETUYECKOM ITOTEHIIHAJIE KaK O (PaKTOpe yCTOWIHBOCTH .

55.YcroitunBocTh nucnepcHbIX cucteM. CenMMEHTAllMOHHAs, arperaTuBHAs M KOHJICHCALIMOHHAS
YCTOMUYHBOCTH JIN0305Ied. PAKTOPHI, BIMAIOLIME HA YCTONYMBOCTD JTMO30JIEH.

56.Koarynmsauus. Ilopor koarymsumm u ero omnpeaenenue, npaswio Ilynsue-I'apau, siBnenue
npuBbIKaHUs. B3aumHasg koarymsuus. buonmormyeckoe 3HaueHue koaryiasuuu. Kommougnas 3amura u
MEenTU3anusl.

57. Tlonstue o ¢QynkuuoHanpHOM rpynme. Kiaccupukamuss W HOMEHKIATypa OpPraHUYECKHX
COETUHEHUH.

58.Knaccuduranus MonocaxapumoB Crepeoxumus B mpoekuusx Dumiepa. [TrokommupaHo3bl u
IIIIOKO(ypaHo3bl, o - ¥ - anHomepsl. Dopmyisl Xeyopca.

59.CTpoeHue 1 cTepeoXuMHusl TTEHTO3 Ha MpUMepe pruO03bI U Je30KCUPUO03bI, OMOIOTHYECKAST POJIh.

60. CtpoeHue 1 cTepeoXuMusi TeKco3 (Ha mpuMepe IITI0KO03bl, TalaKTO3bl, PPYKTO3bI).

61. XumHuueckre CBOMCTBA MOHOCAXapHUIOB.

62./lucaxapuapl: ManbTO3a, JaKTo3a, caxapo3a. CTpoeHMEe M BOCCTAHOBUTENbHAs CIIOCOOHOCTD.
'maponus qucaxapuaos in VIVo u in Vitro.

63.I'oMmononucaxapu sl (kpaxmain U raukoreH). CTpoeHue, CBONCTBA, OMOIOTHYEcKas POJib.

64.Knaccudukanus u HOMEHKIIATypa aMUHOKHCIOT. [IpupoaHble aMUHOKHCIOTHL. 3aMEHHMEBIE U
HE3aMEHUMBbIE AaMUHOKHUCIIOTHI.

65.KuCcI0THO-OCHOBHBIE  CBOMCTBa, aM(OTEPHOCTh AMUHOKHCIOT. M303/ekTpudeckas ToOYKa.
CBoiicTBa aMMHOKHUCIIOT: 10 aMUHOTpYTIIEe, KApOOKCUITY, OTHOIIEHHE aMUHOKHCIIOT K HarpEeBaHUIO.

66. bruomornveckn BakKHBIE PEaKIUU (- AMHHOKHCIOT (JIe3aMHHHPOBAHUE, THIPOKCHUINPOBAHUE,
JeKapOOKCUIIMPOBAHNUE).

67.1lentuner u Oenku. [lepBuuHast cTpykrypa OenmkoB. CTpoeHne menTuaHON Tpymmsl. ['mapomms
0€JIKOB U NEeNTUIOB.

68. BropuuHasi, TpeTHYHASI, YETBEPTUYHAS CTPYKTYpa OCIKOB U CBSI3H, UX MOJICPKUBAOIIIHUE.

69.IlypuHoBbIE Y NUPUMHUAMHOBBIE OCHOBAaHUS. ApOMaTMYHOCTh. JIakTHUM-JTakTamHas H
MPOTOTPOIHASI TAyTOMEPHUSL.

50.Ctpoenne MOHOHYKJICOTHIOB, 00pa3yIOIUX HYKJIEHHOBbIE KUCIOTHI. [ MIPOIN3 HYKI€OTHIOB.

S51.Ilepsuunas ctpykrypa JJHK nu PHK. Hykneorunnsrit cocras JIHK u PHK.

52.Bropuunas crpykrypa [IHK. Ponbp Bomopoasbix cBsized, mpaBwia YUpradda. Buonornueckas
¢bynknus JTHK.

53.Bropuunas ctpykrypa PHK. Buast PHK. Ux 6uonoruyeckas posib.

54.Ctpoenne AM®D, AJI®D, ATD. buonoruueckas poins ATO.

55. JIummapl. Knaccuduxkamus o Yaitty. bruonoruueckas posb.

56.HeiiTpanbubie xupbl. CTpoeHHEe, HOMEHKIIATYpa, OMOJIOTHYecKast Poib.

Bricmue xxupHbie kKapOoHOBBIE KMCIOTHI. Kimtaccudukanus. buonorudeckas poss.
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57.®ochomumuapl. CTpoeHue u 6uoIornueckas pob.
58.Crepounpl. Ctepunbl. CTpoeHne, OMOIOTHYECKas Poib (Ha IPUMepPe XOJIECTEPHHA).

7.4 MeroauyecKkue MaTepuaJibl, ONpele/siioliue NMPoUeAypbl OLCHUBAHUA 3HAHWH, YMEHHIi,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH, XapAKTEePU3YIOUIUX 3Tanbl GOPMHUPOBAHUSA KOMIIETEHHIA.

[lopsnok  opraHMsanuyu MEpONPUATHM TEKYLIEro KOHTPOJSA, JIMKBUJALMUA TEKyLIel
3aJJOJDKEHHOCTH, IPOBEIEHUS MPOMEXKYTOYHOM aTTecTallil COOTBETCTBYeT TpeOoBaHusAM [losoxkeHus o
TEKyIeM KOHTPOJI€ YCHEeBAEMOCTH M MPOMEXKYTOUYHOM aTTecTaluy OO0y4aroIuxcs Mo 00pa3oBaTEeIbHBIM
nporpaMMaM OakajlaBpuara, CIEUUAINTETa U MarucTpaTypbl, IPUHATOIO PELICHHEM YUYEHOI'O COBETa OT
31.08.2022, nporokon Nel, yrBepaxnenHoro npukasom ot 31.08.2022 Ne588-O/1.

OneHuBaHue 3HAHWN, YMEHUH U HABBIKOB IPAKTHUUYECKON JEATEIBHOCTH OCYIIECTBISETCS B
paMKax OIepaTuBHOTO TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MOCEUIAEMOCTH BCEX BHJIOB YUEOHBIX 3aHITHH,
CaMOCTOSITENIbHON pabOoThl 00yUarOIIUXCSl U IPOMEKYTOUHON aTTECTALUH.

IIpn mnpoBeneHHMM ONEPATUBHOIO TEKYLIErO0 KOHTPOJS 3HAHUM, YMEHHM UM HAaBBIKOB
IIPAKTUYECKON ACATEIbHOCTU IPUMEHSAIOTCS CIEAYIOUINE OLEHOYHBIEC IPOLEAYPBIL:

- BBIIIOJIHEHUE UHIMBUYaJbHBIX 3aJaHUM 110 KaXKJI0M TeMe 3aHsTHS;

- co0ece10BaHUe 10 OCHOBHBIM BOIPOCAaM MPAKTUYECKUX 3aHATUH, KOHTPOJIbHOE TECTUPOBAHHE 1O
pasznenam;

- peleHue 3aaay;

- IEMOHCTpAaLMsI IPAKTUYECKUX HABBIKOB IOCTAHOBKH U BBIIIOJIHEHUSI XUMUYECKOTO SKCIIEPUMEHTA;

[IpomexyTouHast arrecTanusi NPOBOAUTCS B (popMe 3auera, KOTOPBIM BBICTABISAETCA IO
pe3yabpTataM paboThl B CEMECTpe, MPH clade BCEX BHIOB YYEOHBIX palboT, MPEAyCMOTPEHHBIX TEKYIIUM
KOHTpoJsieM ycneBaeMocTH. [Iponenypa 3adera Kak OTAEIbHOE KOHTPOJIBHOE MEPONPUATHE HE IPOBOJAUTCH,
OLICHMBAHME 3HAHUI, YMEHUHN U HaBBIKOB 00YYaIOIErocsi IPOUCXOAUT I10 pe3ysibTaTaM TEKYIIEro KOHTPOJISL.

8. YueOHO-MeTOAUYecKO€e o0ecnieyeHre JUCHMIITHHBI
8.1 OcHoBHas JIuTEpPaTYpPA
ITeuaTHbIE U3TAHNS DJIeKTPOHHbIE U3IAHNS
1.JIutBunoBa, T. H. Xumusa. OcHoBel xumun i | 1.JlurBunosa, T. H. Xumusg. OCHOBBI XUMHUH
cTynenToB MeaunuHckux By30B / T. H. JIutunoBa, | qus crynenToB Meauiuackux By3os / T. H.
B. B. Xopywxuii. — 4-¢ u3j., ucnp. u gon. — | JurpuHosa, B. B. Xopymwxuii. — 4-e u3.,
Cankr-IlerepOypr: Jlanb, 2022. — 532 c. uctp. u gon. — Cankr-IlerepOypr : JIans,
2.ITonkoB B.A. O6mas xumust [Tekct]: yueo. / B.A. 2022. — 532 c. — ISBN 978-5-8114-9923-
[Honkos, C.A. Ily3zakoB. - M.: 'D0TAP-Menua,
2009. - 976 c.

6. — TexkcT : anexTpoHHsI // JlaHs :
AJIEKTPOHHO-OMOIMOTEYHAS CHCTeMa. —
URL: https://e.lanbook.com/book/222611
2.TroxaBkuHa, H. A. Buoopranndeckas Xumust
[OnexTpoHHbIM pecypc]: yueb. / H. A.
TrokaBkuHa, 10. U. Baykos, C. D. 3ypabsH. -
M. : I'DOTAP-Menmua, 2015. - 416 c. : un. —
Pexxum poctyna:
http://www.studentlibrary.ru/book/ISBN978
5970431887.html

3.ITonkoB B.A. O06mias xumus
[DnexTponHbIi pecypc]: yued. / B.A.
[Tonikos, C.A. Ily3akos. - M.: I'90TAP-
Menmna, 2010. - 976 c. — Pexxum
nocryna:http://www.studentlibrary.ru/book/I
SBN9785970415702.html

8.2 /lonosiHuTE/IbHAS JIMTEPATYPA
‘ IleuaTHble M31aHNUS \ DJIeKTPOHHbIE U3IAHNS
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https://e.lanbook.com/book/222611
http://www.studentlibrary.ru/book/ISBN9785970431887.html
http://www.studentlibrary.ru/book/ISBN9785970431887.html
http://www.studentlibrary.ru/book/ISBN9785970431887.html
http://www.studentlibrary.ru/book/ISBN9785970415702.html?SSr=45013379b60803afecdf57828011959
http://www.studentlibrary.ru/book/ISBN9785970415702.html?SSr=45013379b60803afecdf57828011959

1.Cnecapes B.M. Xumusi: OcHOBBI XUMHH XHBOTO: | 1.brooprannueckast Xumusi: pyK. K MpaKT.

Y4eOHuK Ji1s By30B.-8-¢ u3., crepeotui.- CII0.: 3aHATHUSIM [ DIEKTPOHHBIN pecypc]: yueo.
Xumuszar, 2018.-784c.: wi. ISBN 978-5-93808- | mocobue / nox pex. H.A. TrokaBkuHOM. - M.
321-9 I'SOTAP-Meaua, 2016. — 168 c. — Pexxum

2 IlpakTukyM 1o oOmeli u OGuoopranmueckoii | A0C¢TYNa:

xummn: yue6.mocobue / mom pem. mpod. B. A. http://www.studentlibrary.ru/book/ISBN9785

ITonkosa. - 4-e wu3xm., mepepad. m gom. - M.: 970438015.html

Axanemus, 2013. - 256 c. 2.Komuun, A.B. O6mias xumus

3. Komuun, A.B. O0mas xumus [Tekcr]: yueb. / A. [OnekrponHusIii pecypce]: yueb. / A. B.
B.XKomuun; mox pen. B. A. Ilomkoa, A.B. XKonuun; nox pen. B. A. Ilonkosa, A. B.
XKomnuuna. - M.: TDOTAP-Menua,2012. - 400 c. JKonuuna. - M.: 'DOTAP-Menua, 2014. —

4. Broopranuyeckas XUMHSL: pyK.k 1pakr. sasusy | F00 ¢ — Pesum noctyna:
[Tekcr] : yue6. nocobue / mox pex. mpod. H. A. http://www.studentlibrary.ru/book/ISBN9785

TrokaBkuHoOM. - M.: 'DOTAP-Menua, 2009. - 168 c. 970429563.html

9. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAIIMOHHbIE CIIPABOYHbIE CUCTEMbI

1. http://www.biblioclub.ru DbC «YHuBepcuTerckas OMOIMOTEKA OHIIANH)

2. http://www.e.lanbook.com DBC UsnarensctBa «JIAHb»

3. http://www.rosmedlib.ru 95C «KoHcynbraHT Bpada. DIeKTpOHHAS MEIUIIMHCKASI
O6ubnnorexa»

4. http://www.studentlibrary.ru DbC «DnekTpoHHas OMOIMOTEKa TEXHUYECKOTO By3a»

10. JInueH3HOHHOE ¥ CBOOOHO PAacpOCTPaHsieMoe MPOrpaMMHOe obecriedeHne

HaumenoBanue Jorosop

CepBHC NPOBEPKU YHUKATBHOCTH TEKCTa Jorosop Ne 149/3K ot 24.07.2023
[Tnardopma BuneokoHbepenuur Webinar Jorosop Ne C-9820 ot 14.12.2022
1C: Yuusepcurert [Ipod Jorosop Ne 27 ot 30.04.2014
kaspersky endpoint security Jlorosop Ne 179/3K ot 18.08.2023
Apxusatop 7-zip BecrutaTHbIi

Adobe Acrobat Reader DC becrutaTHbII

Astra Linux Common Edition Jorosop Ne 199/3T ot 12.09.2023

1C: DnexTponHoe o0yuyeHue. KoprnopatupHblit Horosop Ne 78/3T ot 06.06.2022
YHHUBEPCUTET

1C: DnexTpoHHOe 00yueHue. Be6-xkabuner Horosop Ne 78/3T ot 06.06.2022
Iperno/iaBaTelisi U CTyIeHTa
KoncyapranT Ilmtoc Jorosop Ne 318/3T ot 09.01.2023

11. Omnucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, He00OXOAUMMON /sl OCylIeCTBJICHUS
00pa30BaTeIbHOIO NMPOLECCA MO JUCHUIINHE

11.1 [Tomemenus A NpoBeeHUs1 Y4eOHbIX 3aHATHI

[Tomerienus s mpoBeeHUs YUeOHBIX 3aHATUI B YHUBEPCUTETE, COOTBETCTBYIONIUE IEHCTBYIOIIMM
CaHUTAapPHO-TUTMEHUYECKUM, TPOTHBOIIOKAPHBIM ITPABUIIaM U HOPMAaM.

11.2 Texnuyeckue cpeacTBa 00yUeHHs

Jns peanu3anuu IUCUMILIMHBI UCIIOJIB3YIOTCS CIIENYIOIINE TEXHUYECKNE CPEICTBA!

- TEXHUYECKUE CpeJICTBa Nepeaaun yueOHoH MHPOpMaui — MPOEKIMOHHAS anmaparypa IIMPOKOro
HazHa4YeHUs (MyJIbTUMEIUITHBIE YCTAHOBKH);

11.3 IloMenieHHs AJIsl CAMOCTOAATEILHOM PadoTHI

ITomenieHunst OCHAIEHbl KOMIBIOTEPHON TEXHUKOU C BO3MOKHOCTBIO MOJIKJIFOUEHHUS K ceTh VIHTepHeT
1 o0ecrieyeHus 0CTyna B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.
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http://www.studentlibrary.ru/book/ISBN9785970438015.html
http://www.studentlibrary.ru/book/ISBN9785970438015.html
http://www.studentlibrary.ru/book/ISBN9785970429563.html
http://www.studentlibrary.ru/book/ISBN9785970429563.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://www.studentlibrary.ru/

Pabouast mporpamMma TUCHHUILTAHBI « XUMUS):

Pa3zpaborana u oOcyxaeHa Ha 3acedaHuu Kadeapsl oOmed u Onnbexbsn K.C.
OMOJIOTUYECKON XUMHH, 3aB. Kadeapon

CornacoBaHa W pEKOMEHJIOBaHAa K HCIOJIB30BaHUIO B 00pa3oBaTelIbHOM Mpolecce s
00yyJaronuxcs 1o HarpasaeHUIo MoaAroToBkH (cneruanbHocTr) 31.05.02 [lennarpus oOpazoBanue
2023 roma Habopa ounoi popmer o0yuenus 31.05.2023

Pyxosoaurens OITOII BO, nekan akynbrera Kimmmos JI.A.
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