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1. IHosicHuTENLHAA 3aIIUCKA

Pabouast mporpamma y4eOHON AMCHMIUIMHBI «XUMHUS» pa3pad0oTaHa B COOTBETCTBUH C
denepanbHBIM  00pa30BaTEIBHBIM CTAaHIAPTOM IO HampaBieHuto mnoarorosku 31.00.00
Kiuanueckas menuumHa i crrerraisbaoctd 31.05.01 JleueOHOoE neio.

2. Heab n 3a1a4m y4eOHOM JUCHUILIAHBI

ean:

1. ®opmupoBaHue CHUCTEMbl XMMHYECKHUX 3HAHUM, YMEHHUH, HaBBIKOB, OO0JIaJarOIINX
CBOMCTBOM HIMPOKOrO IEPEHOCA, JIEMEHTOB TBOPUECKOM NEATETBbHOCTH MJIsi IMOCIEIYIOIIEro
BKJIFOUEHUS UX B COCTaB KOMITETEHIIMI BBIITYCKHUKA MEIUIIMHCKOTO BY3a;

2. ®opMUpOBaHWE HAYYHOTO MHPOIIOHUMAHUS, XHUMHUYECKOH KApTUHBI MPUPOIBI,
XUMHYECKOH TpPaMOTHOCTH KaK 4YacTh OOlIed KyJbTypbl 4YeJOBeKa C MEIUIUHCKUM
o0pa3zoBaHuEM;

3. IlpuoGperenue CTYJIEHTaMH OTbITa pa3zHooOpa3HoOn NeSITeIbHOCTH
AKCIIEPUMEHTAIILHON, y4eOHO-MCCIIe0BATEIBCKOM, PACUeTHOM, TpadUIeCKON U JIp.

4. Bocriutanue U pa3BUTHE JIUYHOCTU CTYJEHTA, €r0 CIIOCOOHOCTEH K caMOOOydYeHHIO,
KOMMYHUKAIUSIM, HWHUIIMATUBHOCTH, COLMAJIBLHON AaKTUBHOCTH, MOTHUBHPOBAHHOCTH K
npohecCuOHANBEHOM NeSTENbHOCTH.

3apaum:

Ha ocnoBe cucremHoro, mpoOJIeMHO-UHTETPAaTUBHO-MOIYJIBHOTO,  JIMYHOCTHO-
JESATETbHOCTHOTO M KOMIIETEHTHOCTHOTO TMOJXO0JI0OB K OOYYEHHIO OpPraHM30BaTh M HAIPaBUTh
CaMOCTOSITENIbHYIO JIEATEIBHOCTh CTY/IEHTOB Ha PEIICHUE CUCTEMbl B3aUMOCBSI3aHHBIX BHYTPH U
MEXIPEAMETHBIX YUEOHBIX MTPOOJIEM, KOTOPHIC SIBISIOTCS:

a) TI0 XapakTepy MUPOBO33PEHUYECKUX UICH — HAyYHBIMU, LICHHOCTHBIMU, COLIMATIbHBIMU,
METO/I0JIOTUYECKUMH, KOMIUIEKCHBIMHU;

0) M0 0COOEHHOCTSIM MPEIMETHOTO COECPKAHUS — HHTETPAlIMOHHBIMU, SKOJIOTHUECKUMU,
BaJICOJIOTHYECKUMU, TTPUPOJOOXPAHHBIMU, IKCTIEPUMEHTAIILHBIMU U JIP.;

B) MO XapakTepy IO3HABATEIbHOW MAESITENbHOCTH CTYJEHTOB — aKaJeMUYECKUMH,
MCCJIEI0BATENbCKUMU, JUCKYCCUOHHBIMH, KOMOMHUPOBAHHBIMHU.

3. MecTo y4eOHOIi TUCIMIIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHON MPOrpaMMbl
Jucrpmza «XuMHS» BXOAUT B 00s13aTeNbHYO YacTh bioka 1 «/{uciumnise! (MOysm)»
y4eOHOr O IJ1aHa MOJrOTOBKU CIIEIIMAIMCTOB.

3.1 IlepeyeHb JMCHMIIIMH M TPAKTHK, OCBOEHHE KOTOPLIX HeO0XOAMMO /Jisi
H3y4eHHUs] JAHHOIO MpeaMeTa:

JUia u3yuyeHUs AMCUMIUIMHBI «XHUMHs» K Oa30BbIM 3HAaHUSM, YMEHUSM U BHJAM
NeSITeIbHOCTH OTHOCATCS 3HaHMs, C(hOPMUPOBAHHbIE B IPOIIECcCe JOBY30BCKOIO dTarna U3yueHHs
XUMHUU B cOOTBEeTCTBUU [IpuMepHOU pabodeil mporpamMmoil cpemHero o0Iero oopa3oBaHus 1Mo
xuMuHK (06a30BbI ypoBeHb), pa3paboTaHHO Ha ocHoBe denepanbHOro 3akoHa ot 29 12 2012
Ne 273-®3 «O6 obpazoBanun B Poccuiickoit deneparum», TpeOoBaHUSMH K pe3yibTaTam
OCBOCHMS OCHOBHOW 00pa3oBaTeNbHOM MporpaMMmbl  CpeaHero oomero obpa3oBaHus,
npencTaBieHHbIMU B DenepanbHOM rocyAapcTBEHHOM 00pa30BaTEIbHOM CTaHIApTE CPETHETO
oOmiero obpasoBanus, ¢ yuérom «KoHuenuuu npenojgaBaHus y4eOHOTro mpeamera «XUMHS» B
oOpa3oBaTenbHbIX opraHuzanuax Poccuiickoit ®enepauuu, pealn3ylomUX OCHOBHBIE
o011eo0pa3oBaTebHbIE TPOrPaMMBbD».

3HaHus:

— BaKHEHIINE XUMUYECKHE TIOHATHUS: BEILIECTBO, XUMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
XUMHYECKasl CBsI3b, JIEKTPOOTPULIATEIHHOCTh, BAJIEHTHOCTb, CTEMEHb OKUCJIEHHS, PacTBOPBI,
IEKTPOJIUT M HEIJIEKTPOJIUT,  DIEKTPOJIUTHYECKAs  JUCCOLMALUSA, OKHCIUTENb U
BOCCTAHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJIEHUE, TEIUIOBOM d((EeKT peakuuu, CKOPOCTh



XUMHYECKOW  peaklMH, Karajiu3, XUMHUYECKOe pPaBHOBECHE, YIJIEPOJIHBIM  CKEJeT,
(byHKUMOHATBHAS TPYIINA, U30MEPHUs, TOMOJIOTHS;

— OCHOBHBIE 3aKOHbBI XUMUU: TIEPUOAUYECKUN 3aKOH;

— OCHOBHBIC TCOpHUH XHUMHU: XUMHYECKOUI CBA3H, BHCKTPOHHTHHCCKOﬁ Jucconuanuu,
CTPOEHHS OPTaHUYECKUX COCIMHEHUMH;

— BaKHEUIIIHE BCIICCTBA U MAaTCPUAJIbL: CCPHAsA, COJIAHAA, a30THAA U YKCYCHAA KUCJIOTHI,
HIeJI0YM, aMMHUaK, METaH, 3TUJICH, alleTUJIeH, OEH30J1, ATAHOJ, )KUPBI, MbLIA, TJIIOK03a, caxapo3a,
KpaxmaJl, KJICTHaTKa, 66JIKI/I, HCKYCCTBCHHBIC U CUHTCTUUYCCKHEC BOJIOKHA, KaYyYYKH, IJIACTMACChI

Ymenus:

— Ha3bIBATh U3YUCHHLIC BCIICCTBA 110 ((TpHBHaHBHOﬁ>> u MG)KI[YHapOI[HOf/'I HOMCHKIJIATYpPEC,

— OINpeAeNsATh: BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMUYECKHX JJIEMEHTOB, THII
XMMHYECKOW CBSI3M B COCOUMHEHMSAX, 3apsA] HOHA, XapakTep Cpelapl B BOJHBIX pPACTBOpax
HEOPraHMYECKUX COCAMHEHUN, OKHCIUTEIb U BOCCTAHOBUTENb, MPHUHAJJICKHOCTh BELIECTB K
Pa3InYHbIM Ki1aCcCaM HECOPraHNMYCCKUX U OPraHUYCCKHUX COCﬂHHCHHﬁ;

— XapaKTepU30BaTh. 3JEMEHThI MAJIbIX MEPUOJIOB MO UX MOJOKEHHUIO B MEPUOIUYECKOM
cucreMe J[.M.MenneneeBa; oOume @u3nueckue W XHWMHUYECKHE CBOMCTBA METAJUIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHMYECKHUX COCIUHEHHI; CTPOCHUE U
XUMHUYECKHUE CBOUCTBA HN3YYCHHBIX OPraHU4CCKUX COGI[I/IHGHI/II;'I;

— OOBSACHATH. 3aBUCHUMOCTH CBOICTB BEUIECTB OT HMX COCTaBa W CTPOCHUS; NPUPOLY
XUMHUYECKON CBS3H, 3aBUCMOCTh CKOPOCTH XMMUYECKOW peakldy U MOJOKEHUS XUMHUYECKOTO
PAaBHOBCCHUA OT Pa3JIMYHBIX (I)aKTOpOB; IMPUMCHCHUC BCIICCTB HA OCHOBC UX CBOI7[CTB;

3.2. [lepeyeHb y4eOHBIX TUCIUILIUH (MOCIEAYIOIINX), 00ecTeYnBaeMbIX JAHHBIM
npeaMeToM:
JucuuminHa «XuMHsS» SBJISETCS OCHOBOW MJid JAJbHEMIIEro W3YYEHHs JAUCHUILIMH
«buoxumust», «HopmanbHast pusnonorus», «PapmMakosorus.

4. O01asi TPy10€MKOCTb Y4eOHOI U CIHUTLTMHBI

. . Bcero yacos/

Buabl KOHTAKTHOI ¥ BHeayIUTOPHON PpadoThI N
OO0muii 00LeM JUCIHHUIIIHHDI 108/3,0
AynuTopHas pabora 84
Jlexmuit 20
[TpakTHUecKuX 3aHATUI 64
CamocTtosTenbpHas pabota o0yyaroumxcs 22
DopMbI IPOMEKYTOYHOM ATTECTALIUMN!
3aueT ¢ OLeHKOI




5. Pe3yabTaTbl 00y4eHust
Komnerenuun ody4uaromierocsi, popmMupyembie B pe3y/ibTaTe 0CBOCHHS] y4eOHON THCIMIIIUHBI

Kon n
Koawbi HaMMEeHOBaHHUeE
Komnerenuun
(l)OpMI/IpyeMbIUX (conepanne) HHIMKATOpA Pe3yabTarnl 00y4yeHnus
KOMIIeTeHIH i AOCTHKEHU S
KOMIIETEeHIIUH
YK YHuBepcajibHble KOMIIETCHIUU
YK-1 Cnocoben YK-1.1.2. 3HaeT | 3HAeT:  TEPMUHOJIOTHIO
OCYILECTBIISTh OCHOBHBIE OCHOBHBIX paznenon
KPUTHYECKUM aHaIu3 | MPUHIIMIIBI XUMHH, UX B3aHUMOCBSI3b,
pOOJIEMHBIX KPUTUYECKOTO OCHOBHBIE 3aKOHBI XUMUH,
CUTyalldid Ha OCHOBE | aHAJIM3a OCHOBHBIE
CHUCTEMHOTO TOJIX0/1a, 3aKOHOMEPHOCTHU
BbIpa0aThIBaTh B3aMMOCBS3H MEXIY
CTPATETHIO NEUCTBUI CTPOCHUEM u
XUMHYECKUMHU
CBOMCTBaMH BEIIIECTBA,
YK-1.1.3. 3HaeT | 3HaeT: OCHOBHBIE
METO/IbI HaIlpaBJICHUS Pa3BUTHSI U
KPUTHUYECKOTO po0GJIeMbl COBPEMEHHON
aHajM3a W OIICHKU | XUMHUHU, €€ CBA3b C
COBpPEMEHHBIX MpeBpaLICHUSIMHI
Hay4YHBIX U | OMOJIOTMYECKHU aKTHBHBIX
MPAKTUYECKUX COEIMHEHUI B OpraHu3Me
JIOCTUKEHHI.
OIIK OomenpogeccnoHATbHbIC KOMIIETCHIIUH
OIIK-10 Cnocoben nonnmate | OIIK-10.1.1. 3naer: | 3HaeT: UHTEpPIPETALIUIO
OPUHLIMIBL  PabOThl | BO3MOXKHOCTH JTAHHBIX OCHOBHBIX
COBPEMEHHBIX CIIPaBOYHO- (UBUKO-XUMUYECKHUX,
UH(OPMALIMOHHBIX MH(OPMAIIMOHHBIX MaTE€MaTUYECKNX U UHBIX
TEXHOJIOTHI U | cCUCTEM U | €CTECTBEHHOHAYYHBIX
HCII0JIb30BaTh X | mpo(heCcCHOHANBHBIX | MOHSATHH, U METOJOB JIJIs
JUIs pemieHust 3amad | 6a3 JAHHBIX; | peIEHUs PA3TUYHBIX THIT
npodeccuoHaNbHOM METOAUKY MOUCKA | 3a7a4
NeTeTbHOCTH nH(popManuu,
UH(pOpPMAaIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA;
OIIK-10.1.2. 3naet: | 3HaeT: OCHOBHBIE
COBPEMEHHYIO 3aKOHOMEPHOCTHU U
MEUKO- B3aUMOCBSI3U MEXKTY
OHMOJIOTHYECKYIO cTpoeHueM, (hU3nKo-
TEPMHUHOJIOTHIO; XUMUYECKHUMH
TIPUHIIHIIBI CBOMCTBAMH BEIIECTB U
METUITNHEI AX OMOJIOTHYECKOM
OCHOBaHHOM Ha | aKTUBHOCTBIO
JIOKa3aTeNbCcTBaX W
MEepCOHAIU3UPOBAHH
Ol MEIUIINHBI;

3




OIIK-10.2.2. VYwmeer | YMeeT: OCyIIECTBIATh

IIOJIB30BAThCSA (bU3NKO-XUMHUYECKHUE

COBPEMEHHOMN pacuersl U

MEIMKO- IIPOrHO3UPOBATh

OMOJIOTUYECKOI pe3yabTaThl (pU3HuKO-

TEPMHUHOJIOTHEN XMUMHYECKHX IPOLIECCOB,
MMPOTCKAIOMIUX B JKUBBIX
CUCTEMAX.

6. B pe3ysabTaTe 0cBOeHUs y4eOHOI THCHMIJIMHBI, 00YYAIOLIUIICS T0JIKeH:
3HaTh:

CYLIHOCTb IIPOLIECCOB, MPOUCXOAAIIMX B OPraHU3ME YeJIOBEKa Ha KIETOYHOM U
MOJICKYJISIPHOM YPOBHSIX, a TaKXe IpU BO3ACHCTBUM HA JKUBOW OPraHU3M XUMHUYECKUX,
¢du3nueckux (akTOpOB OKPYKAFOIIEH CPEIIBL.

Ymern:

BBITNOJHATh PacyeThl MapaMeTpoB (PU3MKO-XUMUYECKUX MPOLECCOB, UHTEPIPETUPOBATH U
OILICHUBATh PE3YJIbTAThl PACUETOB, YTO MO3BOJUT OoJiee IIyOOKO MOHATh (DYHKUIUU OTAETHHBIX
CHCTEM OpraHW3Ma U OpraHu3Ma B LIEJIOM, a TAKKE €ro B3aUMMOAEHCTBUE C OKPYKAIOIIECH CpeIou;
MPOU3BOJUTH dJIEMEHTapHbIe (U3UKO-XUMHUYECKHE U3MEPEHUs, UHTEPIPETUPOBATh PE3YIbTaThI
SKCIICPUMCHTA,; OCYIICCTBJIATH ITPOBCACHHNC HpOCTeI\/JIIHI/IX BHUI0B XUMHWYCCKOI'O aHaJIn3a



7. PaGouasi mnporpaMmma y4eOHOM U CHHUILIHHbI

7.1. YueOHO-TeMaTHUYECKHIl IJIaH AUCHUIIIINHBI (B AKAACMHUICCKHUX qacax) n MaTpuuia KOMIIEeTEeH M

AyauTopHBIE
SaHITHA Hcnosib3yemble
o DopMblI
g o Bceero Camocrosn oOpa3oBaTesibH
2 £ 3 TeKYIIero u
HanmenoBanmne moxyJist = 5 & Yy 4YacoB Ha TeJbHast Hroro ®dopmupyembie ble TeXHOJIOT UM,
= S 9 K g JK3aMeH pyoexHOro
(pasnena) u Tem = z &£ g ayauropmy padorta 4acoB KOMIIETeHIIUU crocoobl 1 KOHTDOJISI
5 E E S 2 10 pabory CTyIeHTa METOAbI P
= 22589 6 ycneBaeMocTH
s z¢ o0y4yeHuUst
=S R
M"iy “X;R:I;HB‘;fii*;';i N VK-1 (VK-1.12., VK-1.1.3),
D e Owmen |10 32 42 12 0 54 OI1K-10 (OIK-10.1.1., OMK-10.1.2.,
pactBopax. cHo OITK-10.2.2.)
KOJUIOW/THO# XHMHM.
CooeporcamenvHuiti MOOYIb
1.1. Beedenue 6 Kypc
XUMULU. Onemernmol VYK-1 (VK-1.1.2., YK-1.1.3),
XUMUYECKOU 2 10 12 2 0 14 OIIK-10 (OITK-10.1.1., OIIK-10.1.2.,
MEPMOOUHAMUKY, OIIK-10.2.2.)
XuMU4ecKou KUHemuKu,
Xumuyeckoe pagHogecue
Tema 1.1.1. BBenenue B
MPaKTHKYM.
. A ' OIIK-10 (OTIK-10.1.1., OIIK-10.1.2.) ’ ’
OCHOBHBIE KJIACCBI
HEOPraHUYEeCKHX
COEIUHEHU.
Tema 1.1.2. buorenssle s-
U p- DIIEMEHTBI, VYK-1 (VK-1.1.2., YK-1.1.3),
OuoI0ruvecKast poib, 2 2 1 3 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2.) 3G, 113 3G, T, Tp
[IPUMEHECHHE B METUIMHE
Tewma 1.1.3. buorennsie d-
9JIEMEHTBI; VK-1 (YK-1.1.2,, YK-1.1.3)),
Ouosornyeckast poJs, 2 2 3 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2.) 3G, 113 3G T, Tlp
MPUMEHEHHE B MEJIUIIMHE
Z(%ae ;L:;I;ﬂ;z;ﬁx VK-1 (VK-1.1.2., VK-1.1.3)),
5 X 1 2 3 1 3 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., JIB, 3C, 113 3C, T, Ilp
peakuuii. Xumuueckas OI1K-10.2.2.)
TEPMOJMHAMHUKA




Tema 1.1.5. Kunetnka

VK-1 (YK-1.1.2., YK-1.1.3),

6“°X“Mf"§°"“x 2 3 3 OINK-10 (OMK-10.1.1., ONK-10.1.2,, |  JIB,3C, I13 3C, T, Ip

peaknuit. XuMuueckoe OIK-102.2.)

paBHOBECHE.

Cooepoicamenvhvlii. MOOYb

1.2. Vuenue o pacmeopax.

OchosHbie munvl

XUMUHECKUX PAGHOBECUll U

npoyeccos ¢ VK-1 (VK-1.1.2., VK-1.1.3)),

%’g;"””p"“’”””mmm 12 16 20 OIIK-10 (OIIK-10.1.1., OTK-10.1.2.,
OIIK-10.2.2.)

(npomonumuyeckue,

2emepozenHbvle,

JU2AHO00OMeHHbIe,

OKUCTUMENbHO-

80CCMAHOBUMEbHDBIE)

Tema 121. PacrBopsI.

CrocoGsl  BeIpaxcHus 2 2 3 OHIZ Ifél(c%lf('_ll' éff:ifléﬁiiib)fl.z.) 3C, T 3C, T

COCTaBa paCTBOPOB

;‘fﬁ qeiizﬁm};ac“"p"" VK-1 (YK-1.1.2., YK-1.1.3)),

ONpCACTCHEe KATBIHA B 2 2 2 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., 3C, I13 3C, T, lIp
OIIK-10.2.2.)

pacTBopax.

Tema 1.2.3. KwucnotHo-

OCHOBHOE paBHOBECHE B VYK-1 (VK-1.1.2., YK-1.1.3),

opranusme. BogopoaHbiit 2 3 8 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2.) JIB, 3C, I13 3C. T.1p

oKasaresb

Tema 1.2.4. BydepHbie YK-1 (VK-1.1.2., YK-1.1.3)),

PACTBOpBI 2 3 4 OITK-10 (OITK-10.1.1., OTIK-10.1.2., JIB, 3C, I13 3C, T, TIp
OIIK-10.2.2.)

Tema 1.2.5.

KOJ’Ij'II/IFaTI/IBHI)Ie 2 4 5 OHIZ i;l( (()3;15(-}1. (1)%’18:1(()}:'1-1%30)712) JIB, 3C, I13 3C, T, IIp

CBOHCTBA paCTBOPOB.

;2:; o0t aSOBaL'ﬁf' VK-1 (YK-1.1.2., YK-1.1.3)),

p 2 2 3 OITK-10 (OITK-10.1.1., OTIK-10.1.2., 3¢, 13 3C, T, TTp
B OMOJIOTHYECKHX

CHCTEMAX

OI1K-10.2.2.)




Cooepoicamenvhvlii. MOOYb
1.3, Ochosbl  KOMOUOHOU
XumMuu:  NOBEPXHOCHIHbIE

VK-1 (YK-1.1.2., VK-1.1.3),

PR oucnepciie 4 10 14 6 20 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2.,
cucmemvl, BMC u ux OlK-10.2.2)
pacmeopul
Y12, 9K 113)
2 2 4 1 5 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2. , JIB, 3C, I3 3C, T, Ip
BEIICCTB HA  TPaHMUILE
OIIK-10.2.2.)
pasnena ¢as
ZZ?TiMif 2 Iﬁ‘g“epgif VK-1 (VK-1.1.2., VK-1.1.3)),
' YIRS, g 2 3 1 4 OI1K-10 (OIK-10.1.1., OMK-10.1.2., JIB, 3C, 13 3C, T, Tp
OUMCTKA W  CBOMCTBa
OIIK-10.2.2.)
KOJUTOHJTHBIX PACTBOPOB
Tewa 1.3.3. Jlodobimie VK-1 (VK-1.1.2,, VK-1.1.3)),
ARILA . 2 2 1 3 OIK-10 (OMK-10.1.1., OTIK-10.1.2, 3C, 113 3C, T, Ip
CBOIfCTBA. Koarymsmust.
OIIK-10.2.2.)
KomnonHas 3ammmra.
Tema 1.3.4. JluodunbHbie
JICTIEPCHBIE CHCTEMBI VK-1 (YK-1.1.2., YVK-1.1.3))
pPacTBOPOB OUOMOIMMEPOB. 1 2 3 1 4 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., JIB, 3C, I13 3C, T, Ilp
W3oamekrpudeckas — Todka OIIK-10.2.2.)
PacTBOPOB OHOTIOIMMEPOB
VK-1 (VK-1.1.2., VK-1.1.3),
Hrorosoe 3ansitue 2 2 2 4 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., UMK
OIIK-10.2.2.)
Morme 2. Ocnonwr VK-1 (VK-1.1.2., VK-1.1.3),
o rlgmqecxo;i - 10 32 42 12 54 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2.,
P OI1K-10.2.2.)
Cooepoicamenvhbiii
MOOYTb 2.1.
Teopemuyeckue  0cHO8bl VK-1 (YK-1.1.2,, YK-1.1.3)),
CMpOEHUsL U PeaKyuOHHOU 4 16 20 6 26 OIIK-10 (OITK-10.1.1., OIIK-10.1.2.,

cnocobrnocmu
buoopaanuieckux
coeouneHu.

OI1K-10.2.2.)




Tema 2.1.1.

OyHKIIMOHATBHBIE
IPYIIBl  OPraHUYECKHUX
COCIUHECHUIM. Kpatkuii 4 OHIz Ifél(c(;gﬁ_lléi’ﬁqéﬁéjglz) JIB, 3C, I13 3C, T, IIp
0030p CTPOCHUS u
XUMHUYECKUX CBOWCTB
YIJIEBOJIOPOJIOB.
Tema 2.1.2. Cruprsl, VK-1 (VK-1.1.2., YK-1.1.3)),
(eHoIbI. TwuobL. 3 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., 3C, I13 3C, T, IIp
IpocTeie 2GuUpsl OIIK-10.2.2.)
Tema 2.1.3. AMuHb, VK-1 (VK-1.1.2., YK-1.1.3)),
aMUHOCTIHPTHI 2 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., 3C, I13 3C, T, IIp
OI1K-10.2.2.)
;Z;“gomnbme 2.14. VK-1 (VK-1.1.2., VK-1.1.3)),
O P — 3 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., 3C, I13 3C, T, Ilp
’ OIIK-10.2.2.)
U KETOHBI
I;?;o sz.l1.5 ' Ka§6OH°B‘:: VK-1 (VK-1.1.2,, VK-1.1.3)),
HpoM3BOTHBE. CHOKHBIC 3 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., 3C, I13 3C, T, Ilp
’ OIIK-10.2.2.)
3¢upbI
Eiﬁlmélf£ ;zgg; VK-1 (VK-1.1.2., VK-1.1.3)),
OMLLIACMEIX " 4 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., JIB, 3C, 113 3C, T, Ilp
OI1K-10.2.2.)
HEOMBUISICMbIX JIUIHI0B
Tema 2.1.7.
TeTepodyHKIMOHATBHBIE YK-1 (VK-1.1.2., YK-1.1.3)),
coe e, CTpocHye i 4 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., JIB, 3C, 113 3C, T, Ilp
o ' OI1K-10.2.2.)
CBOHCTBA OKCHUKHCIIOT
EZ;‘; A 1,2H11,1e8 VK-1 (VK-1.1.2., VK-1.1.3)),
coeumenns. CTpoenie 1 3 OIIK-10 (OITK-10.1.1., OIK-10.1.2., 3C, I13 3C, T, Ilp
o ’ OIIK-10.2.2.)
CBOMCTBA OKCOKHCIIOT
Cooeparcamenvhublii VK-1 (YK-1.1.2,, YK-1.1.3)),
modyne 2.2. Cmpyxkmypa 10 OIIK-10 (OITK-10.1.1., OIK-10.1.2.,
u pynkyuu yenee0008 OIIK-10.2.2.)
Tema 2.2.1. VYrueBojsl. VK-1 (YK-1.1.2,, YK-1.1.3)),
CrpoeHre U  CBOMCTBa 4 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., JIB, 3C, I13 3C, T, IIp
MOHOCaXapuaoB OIIK-10.2.2.)
Tema 2.2.2. VYrieBoubl. YK-1 (VK-1.1.2., YK-1.1.3)),
CrpoeHue u aucaxapujoB 4 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., JIB, 3C, I13 3C, T, IIp

OIIK-10.2.2.)




Tema 2.2.3. VYriueBonbl

VK-1 (YK-1.1.2., YK-1.1.3),

CtpoeHre U CBOMCTBa 2 2 2 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., 3C, I13 3C, T, IIp
MOJICAaXapui0B OIIK-10.2.2.)
CooeporcamenvHulii
MOOYIb 2.3. VYK-1 (YK-1.1.2,, YK-1.1.3)),
Buonozuuecku axmuenvie 4 10 14 4 18 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2.,
asomcoodepcawjue OIIK-10.2.2.)
coeOunenus
Tema 23.1.
IeTepOonuKIHIeCKUe VK-1 (VK-1.1.2., YK-1.1.3)),
coemuaeHusi. CTpoeHne u 1 2 3 1 4 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., JIB, 3C, I13 3C, T, IIp
CBOHCTBA  TATHUICHHBIX OIIK-10.2.2.)
TeTePOLUKIIOB
Tema 2.3.2.
I'eTeponukiyeckre VYK-1 (YK-1.1.2,, YK-1.1.3)),
coenunenusi. CTpoeHue u 1 2 3 1 4 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., JIB, 3C, I13 3C, T, IIp
CBOMCTBA MIECTUYJICHHBIX OIIK-10.2.2.)
TeTEePOLIUKIIOB.
Tema 2.3.3.
I'eTepodyHKIIOHATIBHBIE VK-1 (YK-1.1.2,, YK-1.1.3)),
COCAMHEHUSI. 1 2 3 1 4 OIIK-10 (OIIK-10.1.1., OIIK-10.1.2., JIB, 3C, 113 3C, T, Ilp
AMHHOKHCIIOTEL. OIIK-10.2.2.)
IlenTuabl, OENKH.
Tewma 2.3.4. HykneoTtunsl,
MOHATHE O HYKJIEHHOBBIX 1 2 3 3 OHIZ Ifél(ggﬁ_ll(l)%ﬁqéﬁéjg’lz) JIB, 3C, I13 3C, T, IIp
KHCJIOTaX
VYK-1 (YK-1.1.2,, YK-1.1.3),
Hrorosoe 3ansitue 2 2 1 3 OIIK-10 (OITK-10.1.1., OIIK-10.1.2., UMK
OIIK-10.2.2.)
UTOro 20 64 84 24 108
B nanHoii Tabauie MOryT ObLITh HCNOJB30BAHBI CJeAYIOIIHE COKpaleHus: *
JIB JIEKIUsI-BU3Yy AJIU3ALIHAS T TECTUPOBAHUE
113 IMPAKTUYICCKHUC 3aHATHUA 3C PCHICHUC CUTYAIIMOHHBIX 3aJ1a4
UMK WUTOTOBBIA MOAYJIbHBIN KOHTPOJIb IIp OILICHKA OCBOEHUS TPAKTUYECKUX YMEHUHN




7.2. Conep:xkanue padoueil NporpaMmMbl Y4eOHOH JMCIUTINHBI

MonyJis 1. BBeienue B Kypce XuMuu. Y4eHue 0 pactBopax. OCHOBBI KOJIJIOWIHON XUMUH.

Cooeprrcamenvuvtii. moodynv 1.1. Beedenue ¢ Kypc xumuu. Inemenmuvl Xumuueckou
MepMOOUHAMUKI, XUMUYECKOU KUHEMUKU, XUMUUECKOe pasHosecue

Tema 1.1.1. Beenenne B npaktuxkyMm. Ilepunommyecknii 3axon /[.1.MennesieeBa. OCHOBHbIE
KJIACCHI HEOPTAaHMYECKUX COeIUHECHUM

Ilepuomnueckunii 3akoH JI.ML.MeHneneeBa M €ro TOJKOBAaHME HA OCHOBE 3JIEKTPOHHOU
HocTpoeHusi aroMoB. Ilepuopnueckas cucremMa 3JIEMEHTOB Kak IpadHyeckoe OTOOpaKEHHE 3aKOHA
neprouuHocTy. CTpoeHrne NepUOANYECKO CUCTEMBI 3JIEMEHTOB: NIEPUOJ, IpyIIa, NOArpyIa, s-, P-,
d-, f-cemeiictBa snemenToB. Ilepuomndeckuii XapakTep H3MEHEHHs CBOMCTB aTOMOB: aTOMHBIX
paaMycoB, SHEpPrMHM  HMOHHU3AaLUM, HHEPIMM  CPOJACTBA K  JIEKTPOHY,  OTHOCHUTEIBHOMN
EKTPOOTPULIATEIBHOCTH. MeTann4ecKue, HEMETAUIMYECKUE M OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE
CBOJNCTBA.

OCHOBHBIE KJIACCBI HEOPraHMYECKUX COEAMHEHUM. KuCIOTBI, OCHOBAaHMS, COMM, OKCHIBL
Knaccudukanyst, 0CHOBHbIE XUMHYECKHE CBOICTBA.

Tema 1.1.2. buoreHHble s- M P- 3JIeMEHTbl, OHOJIOTHYECKasi POJib, NPUMEHEHHE B
MeULHHe

OOume cBeneHust O OWOreHHbIe 3eMeHThl. KadecTBEHHbII W KOJIMYECTBEHHBIN
coJiepskaHue OMOreHHbIX PJIEMEHTOB B OpraHM3Me 4esloBeKa. MakpoaieMeHThl, MUKPOJIEMEHTHI U
npuMecHsle 31eMeHThl. Opranorensl. [lonstie 06 yuenun W. BepHaackoro o 6uocdepe u poiu
KUBOT'O BEIIECTBA (KUBBIX OpraHu3MoB). CBsi3b MEXAY COJEpPKAHUEM OHMOTE€HHBIX 3JIEMEHTOB B
OpraHu3Me 4eJOBeKa U UX COJIepKaHUEM B OKpy:Karollel cpene. DHaeMUu4ecKue 3a001eBaHus, UX
CBSI3b C OCOOCHHOCTSIMH OMOT€OXMMHYECKUX TMPOBHUHIMK (PailoHOB C MPHPOTHBIM JePHIUTOM
WK U30BITKOM OIPEJIeIEHHBIX XUMUUECKUX 3JI€MEHTOB B siutochepe). [IpoOiemsl 3arpsizHeHus u
OYHMCTKH OMOC(EPHI OT TOKCHYHBIX XUMHYECKHX COSTNHEHHI TEXHOTEHHOTO MPOUCXO0KICHHUS.

broreHHsbIE S - U p-3JIEMEHTBI. DJIEKTPOHHAS CTPYKTYPa U JIEKTPOOTPULIATEIBLHOCTH S - U
p-arieMeHTOB. TUNHYHBIE XMMHYECKUE CBOMCTBA S - U P-DJIEMEHTOB M MX COEIMHEHUH (peakuuu
0e3 M3MEHEeHUs CTeleHH OKHCIeHHs). CBs3b MEXJIy MECTOM HaXOKIEHUS S - M P-2JIEMEHTOB B
MEePUOJNYECKON CHCTEME U UX COJAEp)KaHWEeM B opraHusMe. I[IpuMeHeHHMe B MeIUIUHE.
Tokcuueckoe nelicTBue coequHeHni. KauecTBeHHbIE peakIIMi Ha HOHBI S- U P-DJIEMEHTOB.

Tema 1.1.3. Bbuorennnle d- »3JjieMeHTBI; OmosorMyeckasi pojib, INPHMEHeHHE B
MeIUInHe

buorennsie d - snemeHThbI, OMOJOrHMYECKast pojib, IPUMEHEHUE B MeAUIMHE. MeTasuibl
KHU3HH. OJEKTPOHHAs CTPYKTypa U D3JIEKTPOOTPULATENBbHOCTH d-3eMeHTOB. THUIHMYHBIC
XUMHUYECKHE CBOMCTBa d-3JIEMEHTOB U MX COEAMHEHMH (peakuMu C HU3MEHEHHEM CTEeHH
OKHCIICHHs, KOMIUIeKcooOpazoBaHusi). buonorndeckas ponb. IlpuMeHeHne B MeaMIIMHE.
Tokcuueckoe Bo3zaeiicTBue d-37€MEHTOB U UX coelnHeHui. KauecTBeHHbIe peakliii Ha OCHOBHBIE
MOHBI d-3J71eMEHTOB.

Tema 1.1.4. TenioBble 3 (pexTh XMMUUECKUX pPeaKMil. XMMUYeCKasi TePMOAMHAMMKA

[Ipenmer  XxuMuyeckol  TepMOAMHAMHUKH.  OCHOBHBIE  TOHATUS  XHMHUYECKOU
TEPMOJUHAMHUKU: TEpMOJMHAMHYECKass cHucTeMa (M30JMpOBaHHAas, 3aKpbIiTas, OTKpbITas,
TOMOT€HHasl, TIeTeporeHHas), TMapaMeTpbl COCTOSIHMA  (IKCTEHCHBHBIE, WHTEHCUBHBIE),
TepMOJUHAMHUYECKHI mporecc (oOpaTumbli, HeoOpaTUMbIH). JKuUBble OpPraHuU3Mbl — OTKpBITHIE
TepMOJIMHAMHUYECKHe cucTeMbl. HeoOpaTUMOCTh MPOIECCOB KU3HEACATEIbHOCTH.

IlepBbIii  3aKOH  TEPMOAMHAMHUKH. OHTANBIHS. TepMOXUMHUYECKHE  ypPaBHEHUS.
CranpmapTHble TemIOTH 0Opa3oBaHUS U cropaHus. 3akoH [ecca. MeTon KalOpUMETPHUH.
DHepreTuyeckas XxapakTepucTUKa OMOXMMHUYECKHUX MPOLECCOB. TePMOXMMHYECKHUE PacUeThl JIs
OLIEHKU KAJIOPUHHOCTH MPOAYKTOB MUTAHUS U COCTABICHHS PAllUOHAJIBHBIX U JIEYUEOHBIX JHET.

CaMonpou3BoJIbHBIE U HECAMOIIPOU3BOJIbHBIE MPoLiecChl. BTOpoil 3aK0H TepMOAMHAMUKH.
Outpornua. TepmoauHamuyeckue TOTEHHMAdbl: d3Heprust [ub6ca, »Heprus ['enpmrombia.
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TepMonnHaMuyeckue ycioBusi paBHOBeCHA. KpuTepuu HampaBiIeHHOCTH CaMONPOM3BOJIBHBIX
IIPOLIECCOB.

[IpuMeHEeHnEe OCHOBHBIX IOJIOXKCHUM TEPMOAMHAMMKHU K JKUBBIM opraHuzMaM. AT® kak
UCTOYHUK DOSHEpruum s OUOXMMHUYECKHX  peakuuid. Makpospruyeckue COEIUHEHMS.
OHepreTu4ecKue MpoLEecChl B )KUBBIX CUCTEMAX: IK3)PrOHUYECKUE U JHIPPrOHNYECKUE.

Tema 1.1.5. Kunetnka OnoxumMu4yecKux peakuuii. XuMu4yecKkoe paBHOBecHe

XrMuYecKass KHHETMKA Kak OCHOBAa JUId M3Y4YeHUS CKOPOCTEM M MEXaHM3MOB
Oouoxumuueckux peakiuil. CKOpOCTh peakuuu. 3aBUCUMOCTh CKOPOCTH  PEaKUUu  OT
KOHLIEHTPalUU. 3aKOH JEHCTBYIOIIMX Macc U1 CKOPOCTH peaklHH OT KoHueHTpauuu. KoHcranT
ckopoctu. Ilopsanok peakunn. Kunernueckue ypaBHEHUs PEaKLUKd IEPBOr0, BTOPOrO U HYJIEBOT'O
nopsanka. Ilonarue o Mexanusme peakuini. MoJeKyJIIpHOCTb PEAKLIUH.

3aBUCUMOCTH CKOPOCTH peakiuu oT Temmeparypsl. Ilpasuino Bant-I'odda. Ocobennoctu
TEeMIIepaTypHOro ko3¢ (UIHEHTa CKOPOCTH PEAKIIMU AJI1 ONOXUMHUYECKUX IIPOLIECCOB.

OHeprus akTuBaluu. Teopus akTUBHBIX coyAapeHui. YpaBHenue Appenuyca. [lonsrtue o
TEOPHUH NIEPEXOJHOI0 COCTOSHUS (AKTUBUPOBAHHOI'O KOMILIEKCA).

IIpencraBinenre O KHHETHUKE CIOXKHBIX PEaKIUil: INapaJuleibHBIX, ITOCIEIOBATEIbHBIX,
COIPSDKEHHBIX, 000POTHBIX, KOHKYPHUPYIOIUX, LenHbIX. [TonaTtue o antuokcugantel. CBOOOIHO
paZivKalbHbIE pEaKLUU B )KUBOM opraHusmMe. GoToxummuueckue peakuu, GOTOCUHTES.

Karanmuz u karanmuzatopel. OcoOE€HHOCTH JEeMCTBUS KaTajau3aTopoB. [ OMOIreHHBIH,
reTepOreHHbId M MUKpPOIe€TepOreHHbIM KaTain3. KHCIOTHO-OCHOBHOW KaTanu3. ABTOKaTalIu3.
MexaHnu3m JedcTBUs KaTanu3atopoB. [Ipomoropsl m katanurtuueckue suabl. IIpencrasienue o
KMHETUKE (EepMEHTaTUBHBIX peakuuil. @DepMeHThl Kak OHOJOTMYEeCKHE KaTaJlu3aTophbl.
OcobeHHOCTH ~ ACWCTBUSL  (PEPMEHTOB:  CENEKTUBHOCTb, 3(()EKTUBHOCTb,  3aBUCHUMOCTb
(bepMeHTaTUBHOM JIEHCTBUS OT TEMIIEPATYPhl U peakuuu cpeabl. [loHsaTHe 0 MeXaHu3Me JIeHCTBUA
(bepMeHTOB. 3aBUCUMOCTh CKOPOCTU (DEPMEHTATUBHBIX MIPOLIECCOB OT KOHIIEHTpALUU (hpepMeHTa U
cyOctpara. AKTUBaIMs W MHTHOMpOBaHHE (epMEHTOB. BimsHue skojormyeckux (hakTopoB Ha
KUHETHKY (DepPMEHTATUBHBIX peaKiuil.

Xumuyeckoe paBHoBecue. KoHcTaHTa XMMHMYECKOTO paBHOBECHS U CIIOCOOBI €€
BbIpakeHUs. CMeEIlleHne XMMHMYECKOTO PABHOBECUS IPU M3MEHEHMH TEMIIEpaTypbl, IaBIEHUS,
KOHIeHTpauuu BewmecTs. [Ipuanun Jle [larense.

Cooeprrcamenvhoiii. modyny 1.2. Yuenue o pacmeopax. OcnoséHble munvl XuMu4eckux
DasHosecuii U nNPoOUeccoé 6 (PYHKUUOHUPOGAHUU MHCUGHIX CcUCHEM (npomoaumuiecKue,
2emepozennbvie, TUzan0000MEeHHbIe, OKUCIUMETIbHO-60CCIAH06UMENbHbLE)

Tema 1.2.1. PacTBopbl. C1oc00bI BBIpasKeHHs COCTABA PAaCTBOPOB

Ponp pactBOpOoB B KHM3HEAESITENBHOCTH OpraHu3moB. Kiaccudukamus pacTBOpOB.
MexaHn3M NpoLecCcOB pacTBOpeHUs. TepMOIMHAMUYECKUI TIOAXO K MPOLIECCY PACTBOPEHUSI.

PactBopumMocTh BemecTB. PacTBOpUMOCTD JKUIKOCTEW U TBEPJBIX BEIIECTB B JKUIKOCTSIX.
3aBUCUMOCTb pPAacTBOPUMOCTH OT TEMIIEpATyphl, NPUPOJBl PACTBOPEHHOIO BEIECTBA H
pacTtBopuTela. BennunHbl, XapakTepu3yIoue KOJU4eCTBEHHbIN cOCTaB pacTBOPOB.

PactBOpUMOCTh ra3oB B KHAKOCTSAX. 3aBUCHUMOCTb PaCTBOPUMOCTH Ta30B OT JABJICHUS
(3axoH ['enpu-/lanbToHa), MpUpPOIBI ra3a U pacTBOPUTENS, TEMIEPATyphl. BinsHue 371eKTpoiauToB
Ha pacTBOPUMOCTH T'a30B (3akoH CedyeHoBa). PactBopuMocTh ra3oB B KpoBu. Kecconas 6011e3Hb

PacTBOpUMOCTh  KMAKOCTEM M TBEPABIX BEIMIECTB B KUJKOCTSAX. 3aBUCUMOCTH
pacTBOPUMOCTH OT TEMIIEPATyphl, IPHUPOJAbI PACTBOPEHHOI'O BEUIECTBA U PACTBOPUTEIIS.
Pacnipenenenne BemiecTBa MeXAy JBYMS JKUIKOCTSIMH, KOTOpblE HE CMEIIMBAIOTCS. 3aKOH
pacripenenenuss HepHcra u ero 3HaueHHE B SIBJICHUU NPOHUIIAEMOCTH OMOJIOTMYECKUX MEMOpaH.
Benuunnbl, XapakTepusyromnue KOJIMYeCTBEHHbIN COCTaB PaCTBOPOB.

[IpurotoBneHrue pacTBOPOB C 3aJaHHBIM KOJMYECTBEHHBIM COCTaBOM. MaccoBas
KOHIEHTpaLUs, MOJISIPHAsI KOHLIEHTPALKs, MOJISTIbHASI KOHLIEHTPALIUSL, TUTP.

Tema 1.2.2. PacTBopbl. KosimuecTBeHHOE onpeeieHHe KAJbIUs B PACTBOPax.
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[IpuroroBneHue pacTBOPOB C 3aJaHHBIM KOJMYECTBEHHBIM COCTaBOM. BemuuuHsl,
XapaKkTEPU3YIOIME KOJIWYECTBEHHBI COCTaB pAcTBOPOB: MAaccoBas KOHILIEHTpaLMs, MOJIIpHas
KOHLICHTPALUsl, MOJISIPHAS] KOHUEHTPALUS SKBUBAJICHTA.

OCHOBBI TUTPUMETPUYHOIO aHajM3a. KOMIJIEKCOHOMETPUYECKOE OMNPENENEHUE Kalblys B
OMOJIOTMYECKUX KUIAKOCTSIX.

Tema 1.2.3. Knc/10THO-0CHOBHOE paBHOBecHe B opranusMe. Bopopoanrblii nokasaresb

PacTBOpBI 3JIEKTPOAUTOB. DIEKTPOJIUTHI B OpraHu3Me 4denoBeka. CTelneHb M KOHCTaHTa
TUCCOIMAIUH CIa0BIX 3JEKTPOIUTOB. AKTHBHOCTh M K0d(h(duIMeHT akTUBHOCTH. MoHHAs cuia
pactBopa. BogHo-371eKTponuTHEIN Oananc — HE0OX0AUMOE YCIOBHE TOMEOCTa3a.

THUIIBI NPOTEOIINTUYECKUX PEAKLIUN: PEAKIIMY HEUTPAIU3alUK, TUAPOIN3a U HOHU3ALUH.

Huccoumanusa Boasl. MoHHOe mnpousBeAeHue BoAbl. Boaopoanwlii mokazarenb pH.
3HaueHus pH s pa3auyHbIX KHJIKOCTEH YEJIOBEYECKOIO0 OpraHM3Ma B HOPME M IATOJIOTHUH.
Teopus kucinot u ocHoBanuii Appennyca, bpencrena-Jloypu, JIstouca.

MeTo1 KUCIOTHO-OCHOBHOI'O TUTPOBaHUs. KHUCII0THO-OCHOBHBIE HHIMKATOPHI.

Tema 1.2.4. By¢epHble cucTemMbl, KiaccupuKanus 1 MeXaHU3M JAeHCTBUSA

Bydepusie pactBOphl, uX Kiaccupukanus. YpaBHeHue [ennpepcona-lI'accenmpOaxa.
Mexanusm OydepHoro aelictBus. bydepHnas eMKoCTb.

Bydepusie cucremsr kpoBu. bukapOonatHbelii Oydep, ¢docdarubiii Oydep. bemxosbie
OydepHbie cucteMbl. MexaHU3MBbI IEHCTBUSL B OpranusMe. PesepBHas 11e104HOCTH KPOBH.

[TonsiTue O KHMCIOTHO-OCHOBHOE COCTOSIHME KpPOBU. ALMI03 U aJIKajlo3, MPUYHUHBI
BO3HUKHOBEHHS U METOJIbl YCTPAHEHUS

Tema 1.2.5. KosturatuBHble CBOHCTBA PACTBOPOB

Konnurarushble cBoiicTBa pa30aBIEHHBIX PACTBOPOB HEAJIEKTPOIIUTOB.

OTHOCHTEIBHOE TOHMKEHUE JAABJICHUSI HACBIILIEHHOTO 1apa pacCTBOPUTENS HaJl paCTBOPOM.
3akoH Paynsa. WpeanbHble pactBopbl. [loHM)KeHHME TeMmIiiepaTypbl 3aMep3aHHsl U IOBBIIICHHE
TEMIIEpPATypbl KUIIEHUSI PACTBOPOB IO CPABHEHMIO C pacTBOpUTENsIMU. OCMOC M OCMOTHUYECKOE
nasnenue. 3akoH Baut-T'odda.

Kpuomerpus, 30ynuomMerpusi, OCMOMETpUS, UX NPUMEHEHUE B MEIUKO-OMOJIOrHYECKHX
HCCIEAOBaHUSAX.

Konnurarusable cBoiicTBa pa30aBIEHHBIX PACTBOPOB 3JIEKTPOIMUTOB. I30TOHMYECKHIt
Ko3pduuneHT. ['umno-, ruHTEp - U N30TOHUYECKUE pacTBOPBl. OCMOC M OCMOTHYECKOE /IaBJICHUE B
pacTBopax AJEKTPOJIUTOB.

Pone ocmoca B Ouonormdeckux cucreMax. OCMOTHYECKOE [aBJIEHUE ILIa3Mbl KPOBH.
VYpasuenue ['amnepa. OakoTuunHuil naienue. [Inazmonus u remonus.

Tema 1.2.6. Komniekcoo0pa3zoBanue B 0HOJIOTHYE€CKHX CHCTEMAX

I'eTreporennsie paBHOBecus. Peakuumm ocaxaeHus W pactBopeHus. [IpousBenenue
PacTBOPUMOCTH. Y CIIOBUS BBINAIEHUSA U PACTBOPEHUS OCAIKOB. POJIb reTeporeHHoi paBHOBECHS C
y4acTueM coJjieil B 00111eM roMeocTase opranuzMa

Peakunn kommuiekoytBopeHHs. KoopamnanuoHHas Teopust A.BepHepa M COBpEMEHHBIE
MIPEJICTAaBICHUs] O CTPOCHUM KOMIUIEKCHBIX COE€IMHEHUH. BHYTpeHHssI M BHEIIHSSI cgepbl
KOMIUIEKCOB. ['eoMeTpusi KOMIUIEKCHOTO HMOHa. lIpupoma XMMHMUYECKO CBSI3U B KOMIUIEKCHBIX
coenquHeHusax. Kiaccupukanus KOMIUIEKCHBIX COEIMHEHUN MO 3apsily BHYTpeHHeH cdepbl u
MIPUPOJIbI JIUTAH/OB.

[Tonsite o xKomIuIekcooOpa3oBarese (IeHTpalbHBIA atoM). [Ipupona, KOOpAMHAIIMOHHOE
yucnao, rulOpuausanus opoOurtaneil  KoMmIiulekcooOpaszomarens. llonsTue o  nurasgax.
KoopaunaiuonHas eMKOCTb (J€HTaTHOCTb) JTUTaH/I0B.

XKenezo-, kobanmpTO-, MEOb - U IMHKOCOJEpXAllie OWOKOMILJIEKCHbIE COEIUHEHHS.
[TonsiTre o MeTamuIo-IMraHI0BoM romeoctase. Hapyiienue romeocrasa.

KOMIUIEKCOHBI M UX NMPUMEHEHUE B MEIULMHE B KAa4€CTBE aHTUIOTOB IPU OTPABICHHUU
TSOKENNBIMU MeTallJIaMH (XeJaToTeparvs) U KaK aHTHOKCHIAHTOB MPHU XPaHEHHH JIEKAPCTBEHHBIX
IIpENapaToB.
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Cooeporcamenvuwtit Modyav 1.3. OcHO8bl KOIOUOHOU XUMUU: NOBEPXHOCHIHbIE AGNEHUA,
oucnepcHrule cucmemwvl, BMC u ux pacmeoput

Tema 1.3.1. CopOuusi 0M0J10rHYeCKU-aKTHUBHBIX BelIECTB HA rPaHuLe pa3aesa ¢ga3

[ToBepxHOCTHBIE SBICHMS M HMX 3Ha4eHHWE B Ouojoruu M meaunmue. IloBepxHOcTHOE
HaTSKEHHE JKUIKOCTe M pacTBOpoB. M30Tepma mOBEpXHOCTHOrO HaTsbKeHUs. [loBepXHOCTHO-
aKTHBHBIE M TIOBEPXHOCTHO-HEAKTHBHBIE BemlecTBa. lloBepxHOCTHast akTHBHOCTH. [IpaBuiio
Iroxno-Tpayoe.

AncopOuusi Ha TpaHHIE pasfjena XUAKOCTb-Ta3 M SKUIKOCTh-)KUIKOCTh. YpaBHEHHE
I'n66ca. OpueHTanusi MOJIEKYJ MOBEPXHOCTHO-AaKTHUBHBIX BEIIECTB B IOBEPXHOCTHOM CIIOE.
[IpencraBneHus o CTpyKType OHOJOTHUECKUX MEMOpPaH.

AncopOuus Ha rpaHUIIe pasjiena TBEplIoe Telo — ra3. YpaBHeHue Jlenrmropa. AncopOrust
U3 pacTBOpa Ha IIOBEPXHOCTH TBepAoro Ttena. dusuueckas U XUMHUYECKas aJcopOLus.
3aKOHOMEPHOCTH aJICOPOIIMN PaCTBOPEHHBIX BEIIECTB, MApPOB U ra30B. YpaBHeHHE DpelHnxa.

AncopOIust AMEKTPOIUTOB: crieruduueckas (n3oupaTenbHast) 1 noHooOMeHHas. [IpaBuio
[Tanera-®asuca. [IpupogHpie HOHOOOMEHHUKU U CHHTETUYECKUE.

Ponp anmcopbumm m mMOHHOrO OOMEHa B TPOLECCAX >KU3HEACATEIBHOCTH PACTCHUN H
opranu3mMoB. ODU3NKO-XUMUYECKHE OCHOBBI  aJCOPOIMOHHON  Tepanmuu  (remMocopOrws,

1a3MoCcopOIus, auMdocopOoIus, SHTEPOCOPOLIHS, aNTUIKAIIHOHHAS Teparnws).
NMMyHOCOPOEHTHI.
Xpomatorpadus. AncopOunoHHas, HOHOOOMEHHas u pacnpenenuTesbHas

xpomarorpacdus. [Ipumenenne xpomarorpaduu B OMOJOTUN U METUITIHE.

Tema 1.3.2. JucnepcHble cucremsbl. IlonyuyeHue, o4MCTKA M CBOHCTBa KOJUIOMIHBIX
pacTBOpoB

Knaccudpukamuss AucrepcHBIX CHCTEM MO0 CTENeHW jaucnepcHocTH. KosmowmmHoe
cocrosiaue. JInodunpHeie U MMOPOOHBIE KOMTOUIHBIE cUCTeMbl. CTpOEHUE KOJUIOUIHBIX YaCTHII.
JIBOIHO# 2JIEKTPUYECTBOM CJION. DIEKTPOKMHETUUECKHI MOTEHIIMAM KOJUIOMTHOW YaCTHUIIBI.

MeToapl monmydeHHMsT M OYMCTKM KOJUIOMJHBIX pacTBOpOB. Jlnanmus, 3IJIeKTpoanaus,
ynbTpaduiIbTpalusi, KOMIIEHCAMOHHBI Juanu3, BHUBMAManu3. [emoauanu3 u  anmapar
«HMCKYCCTBEHHAs MOYKay.

Knaccudukanust aspo3oneit, METObI TOJIyYeHHUsT U CBOMCTBA. [IpumeHeHue a’po3oiieii B
KIIMHUYECKOW M CAaHUTAPHO-TUTMEHMUYECKOM MpakTHKe. TOKCHYEeCKOoe MNEeHCTBHE HEKOTOPBIX
aspozoneit. [lopomku. ['pybo aucnepcHbie CHCTEMBI C KHJAKOCTHOM JMCIIEPCHOHHOM CpEeoi.
Cycnensuu, METO/IbI MOTy4YeHHs U CcBOMCTBA. [1acThl, MX MEAMIIMHCKOE PUMEHEHUE. DMYJIbCHH,
METO/IbI TOJIY4EeHHUSI U CBOMCTBA. TUIIBI AMYJIbCUN. DMYJIBraToOpHI.

Kunernueckas (ceTMMEHTAIlMOHHAs) M arperaTUBHAs YCTOWYMBOCTD JUCIIEPCHBIX CUCTEM.
@akTOpel YCTOMYMBOCTH. MOJEKYJISIPHO-KMHETHYECKUE CBOMCTBA  KOJUIOMJHBIX  CHUCTEM.
bpoyHoBckoe gaBwmwkenue, auddysus, ocmoruueckoe aaBieHue. ONTHYECKHE CBOMCTBA
KOJUIOM/IHBIX ~ CHUCTEM.  OJEKTPOKMHETHYECKHE  SBJICHHS.  JieKkTpodope3.  YpaBHEHHE
I'enpmronsia-CmonyxoBckoro. [Ipumenenue snekTpodopesa B UCCIEIOBATENBCKON U KIMHUKO-
J1ab0opaTOPHON MPAKTUKE.

Tema 1.3.3. JluodoOHble aUCHEpCHbIe cHCTeMbl W HMX cBoiicTBa. Koaryasimus.
Kosnonanas 3ammura

Crpoenne wmunemisl (sapo, ancopOunoHHbli u  auddysuei  crnon). DakTopsl
YCTOMYMBOCTH MUIIEIUIBL. [IBOMHOM 3JIEKTPUYECKHM CIION M BEIMYHMHA J3€Ta-IIOTEHIHANIA.

Koarymsiiusa. MexaHu3M KoaryJIMpyromero AeicTBUs 37eKTpoauToB. [lopor koarynsuuu.
[TpaBuno Hlynsue-I'apau. Bzanmuas koarymsuus. [Iporeccrsl koaryisiuu Npu OYUCTKE MUTHEBOU
Bozbl. KomongHas 3ammra.

Tema 1.3.4. JInopuiibHbIE TUCIIEPCHBIEC CUCTEMbI PACTBOPOB OMOIIOIMMEPOB
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BricokoMoneKysipHbIE COEAMHEHHUS — OCHOBA JKMBBIX OpraHu3MoB. [1oOymspHas u
¢ubpwsipHas  crpykrypa  OenkoB.  CpaBHUTENbHAas  XapaKTEpPUCTHKAa  PacTBOPOB
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN, HCTUHHBIX U KOJIJIOUTHBIX PACTBOPOB.

BricanuBanus pactBopoB Ouononumepos. Jlenaryparnus. Koanepsarus.

Habyxanue u pactBopenue mnoiumepoB. Mexanusm HaOyxanusa. Bnusnue pH cpensl,
TEMIIEpPaTyphl U JIEKTPOIUTOB Ha HaOyxaHue. Poibp HaOyxaHus B GU3UOJIOTHH OPTaHU3MA.

3actyaHeBanue pactBopoB BMC. Mexanusm, BausiHue pH cpenwl, TemmepaTypbl U
AJIEKTPOJINTOB Ha CKOPOCTh 3aCTyC/IHEBAHUS.

CgoiictBa reneit. Tukcorpornus. Cunepesuc. JAuddysus B rensx.

CaoiictBa pactBopoB BMC. AnHoManbHas BSI3KOCTb U BSI3KOCTb KpoBU. MemOpaHHas
paBHOBecue JloHHaHa.

Jucconmanusi aMHUHOKHCIOT, KaK CTPYKTYPHBIX KOMIIOHEHTOB OEJIKOBBIX MOJEKYI.
HonnHoe cocTosiHue OMOMOIMMEPOB B BOJIHBIX PACTBOPAX.

W30n5ekTpudeckoe  COCTOSIHME ~ OENMKOB — (HEHTpambHBIX,  KHCIBIX, OCHOBHBIX).
N3osnexkTpuyeckass Touka. MeToibl oOmpeneieHus W MPAKTUYECKOe 3HAYCHHE JIsi MEIUKO-
OMOJIOTUYECKHUX HCCIIEIOBAHUH.

Hrorosoe 3ansitne (MMK)
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MonyJib 2. OCHOBBI OPraHNYeCcKOil XUMUM

Cooeporcamenvuwtit mooynv 2.1. Teopemuueckue oCHOGbI CMPOEHUA U PeaAKUUOHHOU
CnOCOOHOCMU OUOOP2AHUYECKUX COEOUHEHUL.

Tema 2.1.1. @®yHKIHOHAJIbHBIC TPYNIIbI OPraHMYecKuX coeAnHeHuil. KpaTkuii 0630p
CTPOeHHSI 1 XMMHYeCKHX CBOMCTB YIJIeBO0PO/I0OB

[lpupoga xumMuYeckoil cBsi3u. Buapl HayyHO OOOCHOBAaHHBIX KJIACCU(HUKAIMA U
HOMEHKJIATYpPbI, YYUTHIBAIOIIUX KaK CTPOCHHE YIJIEPOJHOW ILIeNH, TaK M HAIWYHEe B MOJIEKYJe
orpenesNieHHbIX (yHKIMOHANBHBIX Tpymnm. [Ipedukcel, cydduxchl m oxoHuUaHHs, KOTOpHIE
MIPUMEHSIIOT B Ha3BaHUAX OMOOPraHMYECKUX COEIMHEHUH, UMEIOIUX (PYHKIMOHAIbHBIE TPYIIIIHI,
nmo wmexayHapomaHoi Homenkiarype (MIOITAK). Teopuss crpoeHus OHOOpPraHHYECKUX
coenuHeHnii. Bkmang A.M.bytiepoBa B pa3paOOTKy OCHOBHBIX TIOJIOKCHHH H30MEpHH.
CxemaTtnueckoe M300paKeHHE pacrpeieleHUs SJEKTPOHOB Ha aTOMHBIX opouTa jisix (AO) atoma
yriaepoaa B HOPMaJbHOM U BO30YKJIEHHOM COCTOSIHUU. BaneHTHbIE COCTOSHMS aToma yriiepoja,
YTO COOTBETCTBYET Sp°, SP? U Sp-rUOpHAM3aIuK. B3auMHoe BIMsHHE aTOMOB.

Tema 2.1.2. Cniuptbl, penosibl. Tuoast. IIpoctbie 3pupbi

['mapoxcuiiconepxamme COSAMHEHUS: CHOUPTHL, (EHONBI — CTpPOEHHE, CBOMCTBA H
MpeBpalleHus] OJHO - ¢ MHOTOATOMHBIX CIHUPTOB. bBHOMEIWIMHCKas XapaKTepHUCTHUKA
OJIHOATOMHBIX M MHOTOATOMHBIX CIHUPTOB (METaHOJ], ATaHOJ], IJMUEPUH, KCWJIHUT, COpOUT).
[Ipocteie a¢upsl: cTpoeHue, cBoiicTBa. MEHOIBI, THOIU: CTPOCHHE, CBOICTBA.

Tema 2.1.3. AMMHBI, AMHHOCTIMPTHI

AMUHBI B OHMOOpPraHMYeCKOW XHMMHHU: HOMEHKJIATypa, XHUMHUYECKHE CBOMCTBA,
OMOMEIMIIMHCKOe 3HavyeHue. AmnudaTnyeckue aMHuHBL. bHOTeHHBIE aMUHBL aJpEHAINH,
HOpaJpeHaInH, TopaMHuH, TPUITAMUH, CEpOTOHUH, TUCTAMUH. ApoMaTuYecKue aMUHbl. AHUINH
—  TPEIIIECTBEHHUK  (apMaleBTUYECKUX MpPENapaToB: Cylb(paHWIAMUIOB, aHECTE3WHA,
HOBOKaHHa.

Tema 2.1.4. Kap6onunbHbIe cOeiMHeHUsI. AJIb/IeTrH/Ibl U KeTOHBI

CtpoeHne ©  peakIMOHHAs  CIOCOOHOCTh  KapOOHWIBbHON  rpynmbl.  Peakiuu
HyKj1eo(huIbHOro npucoenuuenus (An). Bausaue Hykieopuiaos Ha 00pazoBaHue ¢ adbAeTUIaMU
1 ketoHamu HOBEIX cBs3eil: C-C, C-O, C-H, C-N. AnpgonbHas KOHAEHCALIUS U €€ 3HaUSCHUE IS
YAJIMHEHUS YTJIEPOIHOM LIETIH.

OxucneHue anbJerujoB W KeToHOB. KadecTBeHHBbIE peakIMM Ha OOHapyXeHHE
anpaeruaHoi rpynmsl (Tomnenca u Tpomwmepa).

CaoiicTBa 1 OMOMEIUIIMHCKOE 3HaUeHHEe HauboJjiee paclpoCTPaHEHHBIX MpeICTaBUTENCH.

Tema 2.1.5. Kap6oHoBble KHCJI0THI M UX NPou3BoAHbIE. ClI05KHBIE I(PUPbI

Knaccugukanus kapOOHOBBIX KHCIOT, OTAEIbHBIE IPEACTABUTEINM MOHOKapOOHOBBIX
KHUCIOT. Peaknmm HykieopunpHOro 3amenienus (Sn) y Sp’-ruOpHaIu30BaHHOTO aToMa yriaeposa
OKCOTPYIIIBL.

CrpoeHue u cBOHCcTBa JAMKapOOHOBBIX KHUCIJIOT: LIaBeJieBas, MaJIOHOBA, SHTapHas,
TIIyTapoBa, (ymaponas.

Peakuuu nexapbokcunupoBanus. OyHKIMOHAIBHBIE MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT:
COJIM, aHTUAPHUIBI, AMUJIBI, CIIO’KHBIE 3QUPBL. YTOJIbHAsI KMCIIOTA U €€ IPOU3BO/IHBIE.

Tema 2.1.6. Jlunuasl CTpoeHne U CBOHCTBA OMBbLISIEMbIX U HEOMbLIsIEMbIX JIUITH/I0B

Boictime xupubie  kucnotel (BXKK) kak cocraBnsroniye HEHTpalbHBIX — JTUIHJIOB:
MaJbMUTUHOBAs, CTEAPUHOBAsI, OJIEMHOBAS, INHOJIEBAs, JINHOJIIEHOBAS, apaXUI0HOBAs.

Jlununer nmpoctele. TpuUrMLEpUAbl, HEUTpPalbHBIE KHUPHL: CTPOEHUE, XUMHUYECKUE
CBOMCTBa, (u3mosornyeckoe 3HaueHue. [uaponus KUpPOB  (KUCIOTHBIA,  IIEIOYHOM,
(bepMeHTaTUBHBIN). Mblna: cTpoeHHe, (PU3MKO-XMMHUYECKHEe U OHOJOTHMYECKHE CBOMCTBAa Kak
MTOBEPXHOCTHO-AKTUBHBIX COCAMHEHMH.

Crnoxuble munuasl. Knaccudukanus, crpoerue gochonununos: GocdaruaHas KUcioTa,
dbocharununeranonamus, Qocharuauncepus. Poib  CIOXKHBIX JIMHJAOB B MOCTPOSHUU
O6uomeMOpaH.
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Heombuisiemble nunuasl. Tepriensl. TeprieHOBbIE yriaeBOIOPOABI U TEPHEHOUIb! (MHUPIIEH,
MEHTaH, IUTPallb, IUMOHEH, MEHTOJI, TMHEH, KaM(apa).

Crepounpl. Ctpykrypa crepana. CTEepUHBI: XOJECTEpUH U KeIYHbIe KUCIOThL. [loHATHS O
kapoTuHouaax. Kaporus, xupopacrsopumslie BuTamuHsl (A, E, K).

Tema 2.1.7. T'erepopyHkumoHajJibHble coequHeHusi. CTpoeHHe M CBOMCTBa
OKCUKHCJIOT

Knaccudpukanus u u30MeTpus TUAPOKCUKUCIOT. ACHMMETPUYHBIN aTroM yriepoja,
XUPAIBHOCTh, ONITHYECKasi aKTUBHOCTb. DHAHTHOMEpHI. [[nactepeon3omepsl.

CpoiictBa u crnenupuyeckue XUMHYECKHE peakiuu aiaudaThuueckux o-, fB-, -
THIPOKCUKUCIOT. MOHOKapOOHOBBIE  (MOJIOWHAs, [B-TUApPOKCHMACHSHAs), JUKapOOHOBBIE
(s6mouynasi, BHUHHAasg) KHUCIOTBHL. OnTuyeckas aKTUBHOCTh. Peakuuu J1€3aMHUHHUPOBAHMS,
TpaHCAaMHHUPOBAHUS, EKapOOKCUIMPOBAHUSI.

Tema 2.1.8. T'erepopyHkumoHajibHbie coequHeHusi. CTpoeHme M CBoOliCTBa
OKCOKHCJIOT

OKCOKHUCIOTHI. [TupoBuHOrpaaHas, aleTOyKCyCHasl, I1aBEJIEBOYKCYCHas, a-
KeTorayrapoBas. buonornueckoe 3HaueHUE KETOKUCIOT M MX IPOU3BOJAHBIX. KeToHOBbIE Tena,
JIMArHOCTHYECKOE 3HAUYCHUE MX OINpeAeNieHUs Mpu caxapHoM auadere. KeroeHombHa TayTOMeEpHs
KETOKHUCIIOT U UX MPOU3BOJIHBIX.

@DEHOKHUCIOTHl M HMX MPOU3BOAHBIC. VCcmonb30BaHME CATUIMIOBON KHCIOTHI U €€
IIPOM3BOJHBIX B MEIULUHE (METWJICAIUIWIAT, CaJoJ, ACIHUPHUH, CAIMLIMIATBI HATpUs) B BHUJE
JIEKapCTBEHHBIX MPEMapaToB.

Cooepircamenvnutii modyns 2.2. Cmpykmypa u ynKyuu y2neeo0os

Tema 2.2.1. YruaeBoabl. CTpoeHHe U CBOIiCTBA MOHOCAXAPHU/IOB

Onpenenenue, KnaccupuKanus (anbI03bl U K€TO3bl, TPUO3bI, TETPO3bI, IEHTO3bI, FEKCO3bI),
OMOMETMITMHCKOE 3HaUCHHE.

[Tenro3sl: pubo3a, 2-ne30kcupudo3a. ['ekco3bl: roKo3a, rajgakTosa, ppykrosa. Mzomepus.
TayromepHbie ¢opMbl MoHOcaxapuaoB (D - u L-dopmbl), OTKpBITBIE U LUKIMYECKUE (OPMBI
(dumepa, Komnmu-Tonenca, Xeyopca). dypaHO3HbIE W NHUpaHO3HBIE LMKIBI anbda- U Oera-
aHoMepu. MyTapoTanus.

XUMHUECKHE peaKkIMM MOHOCAaXapHJ0B C ydyaCcTHeM KapOOHWJIBHOM  IpyMIIbL:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINK (KadyeCTBEHHbIE Ha OOHApYXEHHS allbJCTHIHOU
rpynmnsl). OOpazoBaHHe TJIMKO3MJOB, MX pOJb B IOCTPOCHUU OJIUTO - M IOJMCAXapUaOB,
HYKJICO3HJIOB, HYKJICOTHIOB U HYKJIEWHOBBIX KHCIOT. PochopHbIe 23UPHI TIFOKO3BI U (PYKTO3HI,
UX 3HAaYeHHE B META0OJMUYECKUX IPEBpAIEHUsX YIJIEeBOJOB. ACKOPOMHOBas KHCIIOTa Kak
MPOU3BOIHOE TEKCO3, Omosormveckas ponb BuTamuHa C. BoccTaHOBIEHHWE MOHOCAXapHIIOB,
o0pa3oBaHue copouTa

Tema 2.2.3. YraeBoabl. CTpoeHHe M CBOWCTBA ANCAXapUI0B

Knaccugukanus nucaxapusoB MO CIOCOOHOCTH K OKHCIUTENbHO-BOCCTAaHOBUTEIBHBIM
peakmsiM. J[Ba Thma cBs3el MEXAYy OCTaTKAMH MOHOCAXapHJIOB U MX BIMSHHE HA PEAKIIMOHHYIO
CIIOCOOHOCTH IMCaXapUIOB.

CtpoeHue, CBOWCTBA W POJIb B CTPYKTYpPOOOpPa30BaHUHW TOJIMCAXAPUAOB MaJIbTO3Bl U
1EJTI00M03bI, X TayToMepHbIe (popMbl. CTPYyKTypa JIaKTO3bl U caxapo3bl, X cBoMcTBa. MHBEepcHs
caxapo3bl BCIEJCTBHE THIPOIIN3A.

Tema 2.2.4. YrueBoabl. CTpoeHHe M CBOICTBA MOJIHCAXAPHAOB

[Tonucaxapuapl. ['omomonucaxapuibl: Kpaxmaj, TIJIMKOTEH, LeJUIono3a (KIeTyaTka),
nexctpuHbl. CTpoeHHe, OHWONOTHYEeCKas poJib M MPHUMEHEHHE KpaxMaia, €ro COCTaBIISIOIIHE.
Cxema cTpoeHHs] aMMJIO3bl U aMUJIONEKTHHA. [MOposn3 Kpaxmajia U KauyeCTBEHHAs peaklus Ha
ero ooHapyxenue. CTpoeHre u OMOIOTHYECKasl POJIb TIIMKOTEeHA, KJIIETUYATKH, €€ POJIb B MpoIleccax
KHU3HEIEATeIbHOCTH OpraHu3Ma.
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I'etepononucaxapunsl. OmnpeneneHue, CTpykTypa. Ponb  TIIOKYpOHOBOM  KHUCIIOTHI,
TNIIOKO3aMUHA W TajlakTo3aMWHA B 00pa3oBaHWW rerepornonucaxapuaoB. CrpoeHue
OMOMEIUIIMHCKOE 3HaYCHNE THAITYPOHOBOM KHCIIOThI, XOHIPOUTHH Cyib(ara U rernapuHa.

Cooepycamenvnviit.  mooynv 2.3. buonocuuecku axmuenovle azomcooepicaujue
coeOuHeHus

Tema 2.3.1. I'eTepouukanyeckue coeqnHenunsi. CTpoeHue U CBOMCTBA MATHYIEHHBIX
reTepouMKJIOB

Knaccudukanus reTepoluKIOB IO pa3MepaM LHKIA, KOJIUYECTBOM M KayeCTBOM
rerepoaromMoB. [ISTUulIEHHBIE TETEPOLUKIBl C OAHMM M JABYMs TIeTepoaToMaMu U HUX
pou3BoJHbIE. [IATHUIIEHHBIE TETEPOLMKIIBI C OMHUM TrerepoatomoM. [luppon, dypan, Tuoden —
cTpoeHue, cBoiicTBa. buomenumunackoe 3HaueHue nmoppuHoB, remma. benzonuppon (MHI0I) Kak
cocraBisionias TpuntodaHa UM MPOAYKTOB €ro mnpeoOpazoBaHUs — OHOJOTMYECKH AKTHBHBIX
COEMHEHUH (TpUIITAMUH, CEPOTOHMH) U TOKCUYHBIX BELIECTB (CKATOJ, MHJO0J) U MPOIYKTHl MX
00e3BpEKMBAHUS.

[IaTH4IeHHBIE TEeTEPOLUKIBI ¢ JIByMsl rerepoaromamu. Mmuaason um ero npousBOJHBIE:
TUCTUJIMH, TucTamMuH. OOpa3oBaHHME MPOU3BOJHBIX MHpPa30ja B KadyeCTBE JIEKAPCTBEHHBIX
[IpenapaToB.

Tema 2.3.2. I'ereponukjanyeckne coequnenusi. CTpoeHue U CBOMCTBA IIECTHYJIEHHBIX
reTepouMKJIOB

[lecTuuneHHbIe TETEPOIMKIIBI C OJHUM U JIByMSl FeTepoaTOMaMu — OCHOBA OMOJIOTHYECKHU
BAKHBIX COEJIMHEHUN U a30THCTBIX OCHOBaHMM. [IupuauH, ero apomMaTrMyHOCTb, XUMUYECKHE
CBOICTBa, mpousBoaHble. HukoTHHOBas kucioTa u ee amun (ButamuH PP) kak coctaBHas 4acthb
kopepmenToB. lllecTuusieHHbIE TeTEPOLMKIBI C ABYMs aromMamu a3oTa. [lupumuauH u ero
Mpou3BOJHBIE (ypalui, I[MTO3UH, THMHH). JIlekapcTBEHHBbIE CpEICTBA: OpOTaT Kajws,
OapOuTyparsl.

KoHzeHcupoBaHHbIE CHCTEMBbI TeTepouukioB. [lypuH M ero mnpous3BOAHbBIE: aJE€HUH,
TyaHUH, UX TayTOMepHble (POopmbl, OMOXMMHMUYECKOE 3HaueHue. MoueBas KHUCIOTa, KCAaHTHH,
MIPOU3BO/IHBIE: KOPEHH, TEOPHIUIHH.

Tema 2.3.3. I'erepopyHkuHOHAIBbHBIE cOelMHEeHHss. AMHHOKHUCJIOTHI. IlenTuasl,
0eskn

AmwuHokuciotel. CoiictBa. Krnaccudukanuss 1o CTPOCHHMIO  YIJIEPOJIHOW  IIETIH,
CIOCOOHOCTBIO K CHHTE3Y B OpraHM3Me€ U TMOJISIPHOCTBIO pagukana. OOmue cBoiicTBa
aMUHOKHCIIOT. OOpa3oBaHKe OUIOISIPHBIX HOHOB.

KucnoTHO-OCHOBHBIE CBOWCTBA aMUHOKHCIOT. XUMHYECKUE PEaKIMU O-aMMUHOKHUCIOT in
vivo u in vitro. Peakuuum mno kapOokcuiabHOW M aMuHOrpynmam. JlekapOokcuianpoBaHUE,
Jie3aMMHUpOBaHue, oOpa3zoBaHus ocHoBaHUM IlIudda. Peakunn konnuecTBEHHOro OnpeaeneHHs
a-amuHOKHUcO0T (Ban-Craiika u CepeHcena).

Peakiuy monmkoHIeHCAMU ¢ 00pa30BaHUEM MENTH]IOB.

CnocoObl cOoeMHEHUsl 0-aMUHOKHUCIOT B MoOJjeKylnax OenkoB. CBs3u, (Qopmupyroume
NEPBUYHYIO, BTOPUYHYIO, TPETHYHYI0 H UYETBEPTHUHYIO CTPYKTYpbl. [J00ymsipHble W
¢bubpussipusie 6enku. M3ydeHne ypoBHel CTpyKTYpHOM opraHu3aluu O€IKOBBIX MOJIEKYII.

KavecTBeHHBIE peakIuy Ha 0.-aMUHOKHCIIOTHI, MENTH/IbI, OETIKH.

Tema 2.3.4. HykjieoTuabl, IOHATHE 0 HYKJIEHHOBBIX KHCJI0TAX

Hyxkneo3unpl 1 HyKJI€OTUABI — MPOIYKTHl HEMOJHOTO TMAPOJIN3a HYKIEHMHOBBIX KHCIOT.
CTpyKTypa HyKIE€OTUI0B — COCTABHBIX KOMIIOHEHTOB HYKJIEUHOBBIX KUCIOT: AM®D, T[M®, YM®,
IM®, n-TM®. Crpoenue u 31ayenue 3', 5'-i1-AMO®, ero posib B 1€iCTBUM TOPMOHOB Ha KJIETKHU.
®ochopunupoBaHHble MPOU3BOJHBIE HYKI€OTHAOB, 3HadeHne AJld wu ATD. Vuacrue
HYKJICOTHJIOB B CTPOCHHHU KopepMeHTOB. Mexanusm JeiictBust kopepmenta HAJT'.

CrtpoeHue u Ouojormyeckas posib HYKJIEHHOBBIX KHUCIOT. HykienHOBblE KHUCIOTBHI —
MOJUHYKJICOTH/IbI, OWOIMOJIMMEPBI, XpPaHAT, MEpPeAaloT HACIEACTBEHHYI0 HWH(POpMALUI0 HU
npuHUMaroT ydyactue B onocunrtese Oenka. Tumsl PHK: u-PHK, p-PHK, T-PHK, ux ctpykrypHas
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opranuzanus u omosornyeckas poiab. Ctpoenue u omoxumuueckue ¢yaknuu JJHK. Paznuuus B
CTpoeHuu, MecTo pacnonoxennu u pynkusx PHK u THK.
Hrorosoe 3ansitue (MMK)
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7.3. IlepeyeHb NMPaAKTHYECKUX HABBIKOB (YMeHWIii), KOTOpble HeO0XOAUMO OCBOUTH
CTY/IeHTY B Mpouecce u3y4eHusi y4eOHOM IMCUMILUINHBI:

[TpoBeneHmne npoOUPOYHBIX KAUECTBEHHBIX PeaKuii Ha OMOTeHHbIE KATHUOHBI U AHHOHBI.

IIpuroroBneHue pacTBOPOB, ONPEAECICHUS UX KOHIICHTPALIUH.

[IpoBeneHne KauyecTBEHHBIX peakUuid Ha (YHKIUOHAJIbHBIE TPYIIBI U XapaKTepHbIE
CTPYKTYpHBIE (hparMeHThI MOJIEKYJI OPTaHUYECKUX BEILIECTB.

8. Pexomenyemble 00pa3oBaTesibHbIe TEXHOJIOTHH.
B npomecce ocBOEHHS AUCHMIUIMHBI MCIOJB3YIOTCS Clefyrolue o0pa3oBaTelibHbIE
TEXHOJIOTHH, CIIOCOOBI M MeTOAbl (OPMHPOBAHUS KOMIETEHIUI: JIEKIUS-BU3yaN3aIlis;
IIPAKTUYECKOE 3aHATHE; PELICHNE CUTYallMOHHBIX 33/1a4; CaMOCTOsITeIbHAs paboTa CTyI€HTOB.

9. OueHoYHbBIE CPEACTBA 1151 KOHTPOJISI YPOBHS ¢hOPMHUPOBAHHOCTH KOMIIETeHIHii
(TexylMii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI ATTECTALMSA 110 UTOraM OCBOEHUS
JUCIIUILJIHHBI)

9.1. Buabl aTTecTaluu:
mexyuwyuii u npomexncymounsiit (MMK) konmpons
OCYUIECTBIISIETCA B (DOPME PELLICHNUS TECTOBBIX 3a/laHUi U CUTYal[MOHHBIX 33]a4
RPOMENCYMOUHAA AMMECMAUUA RO UMO2AM O0CE0EHUA OUCKUNIUHBL (3a4ET C OLICHKON)
ocymiecTBisieTcss B (OpME pelIeHHs TECTOBBIX 3aJaHUM, CHUTyallMOHHBIX 3aJad, KOHTPOJIL
OCBOEHHUS IPAKTUYECKUX YMEHUH.

9.2. Iloka3are/iu M KpUTEPUH OLICHKH Pe3yJIbTATOB OCBOCHHUS TUCHHILINHBI.
OueHka pe3yJbTaTOB OCBOCHUS JHUCHMIUIMHBI TMPOBOJAMUTCS B  COOTBETCTBHH C
yTBepkAEHHBIM [lonoxeHnnem 06 onleHHBaHUM yueOHOH nesTenbHocTH cTyaeHToB B ®I'bOY BO
JouI'MVY Munsnpasa Poccun.

9.3. Kpurtepuu ouneHku padoThl CTyI€HTAa HA MPAKTHYECKUX (J1a0opaTOpPHBIX)
3aHATHAX (OCBOCHHUS NPAKTHYECKUX HABBIKOB U YMEHHH) .
OueHuBaHME  KaXAOrO BUIa y4eOHOM  JIEATENBHOCTH  CTYAEHTOB  OCYILECTBIIACTCS
CTaHJAPTU30BaHO B cooTBEeTCTBUH ¢ puHATON B PI'BOY BO loHI' MY Munszapasa Poccun mxanoil.

9.4. O6pa3ibl OLIEHOYHBIX CPEACTB /IJIsl TeKyuiero u npome:xyrounoro (MMK) konrpoJist
y4eOHOI 1esITeJIbHOCTH

IIpumepsl TECTOBBIX 3a1aHUI
Bo ecex mecmax npasunbHulii omeem ommeuen 36e3004KOl
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MonyJis 1. BBenenue B Kypce XuMuu. Y4eHue 0 pactBopax. OCHOBBI KOJIJIOWIHON XUMUH

1. TUNTABMOJIN3 HABJIOHAETCA ITPU TTIOI'PYXEHUU KJIETKM B PACTBOP
NaCl C KOHLIEHTPAITUEN MOJIb/JI

A. 0,1

b.0,2

B. 0,9

I.*2

2. OTO BEHIECTBA, OBYCJIIABJIMBAIOUIME BEJIMYMHY
OHKOTHUYECKOI'O JABJIEHM A KPOBU

A. Conu BBICIINX KUPHBIX KUCIIOT

b. Tpurnuuepu bt

B. *benku

I'. Tuonsl

3. BEJIMUMHA BOJAOPOJHOI'O ITOKA3ATEJIA ITIJIA3SMbBI KPOBU PABHA

A. 1,35-4,45

b. 4,80-7,50

B. 5,40-6,90

I'.*7,35-7,45

Mopayasb 2. OCHOBBI OpraHN4ecKoil XMMUHU
4. ITP1 KUCJIOTHOM I'MIPOJIN3E CJIOXKHOI'O DOHUPA
//O
CHz—CH,—CH,—C_
0—CH,—CH;
OBPA3VIOTCH:
A. TIporinoHoBas KMCJI0Ta U IponaHoi-1
b. byraHoBas KuCinoTa 1 METaHOJI
B. Ykcycnas kucnora u 6yranon-1
I'. *byTaHoBast KUCIOTA U 3TAHOJ
5. BEIIECTBO, HAKAIUIMBAIOHIEECA B OPI'AHU3ME IIPU
CAXAPHOM JIABETE, OBPA3VETCA [1PU JEKAPBOKCHWJIMPOBAH
ALIETOYKCYCHOU KUCJIOTBL:

o]
CH3—%—CH2—C%

SOH
A. YKCyCHBIN anbaeruj
b. [IponanoBas xuciora
B. *Aneron
I'. Ilponanon-1
6. XOJIECTEPUH - BHUOJIOTUYECKHME BAXHOE OPIAHMYECKOE

COEAMHEHHME, COAEPXAIIEE APOMATHUYECKOE KOJIBIIO
A. luxnonponana
b. XKupHbIx KapOOHOBBIX KUCIOT
B. HU3onpena
I'. *Crepana

[TomrmMO TECTOB, MpH TEKYHUIEM H MPOMEKYTOYHOM KOHTPOJE HCIONB3YIOTCS
CI/ITyaI_[I/IOHHBIe 3aJaHus.
O0pa3upl CHTYaUHOHHBIX 3aJaHU
1. B MeaWIWHCKOW MpPaKTHKE IIMPOKO HCIIOJB3YIOTCS PAcTBOPHI HATPHS XJIOPHIA C
pa3NMYHON KOHIIEHTpAalKed, KOTOPbIE MOTYT OBITh W30-, THUMO- WJIA TUIEPTOHUYECKUMH I10
OTHOIIICHHUIO K IJIa3Me KPOBH.
Bonpocsr:
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1. Yemy paBHa MaccoBast 10JIsI XJIOpHIa HaTPUsI B pacTBOPE, KOTOPBIN OBLI MOJTyUYeH MyTeM
pactBopenns 40 r Bemectsa B 280 M1 BoABI (py, o= 1 r/Mmi)?
2. K kakoMy THUIy OTHOCUTCS JaHHBINA pacTBOp?
3. Kak na3biBaercs siBjaeHUE, HAOII01AI0IIEECs MPU MOTPY>KEHUH 3PUTPOLIMTOB B JTAHHBIN
pactBop?
ITaJI0HbI OTBETOB:

1. ®opmyna ajst pacyeTa MacCOBOM JJOJU PacCTBOPEHHOTO BEILIECTBA!

m(NaCl)
o(NaCl) =———=-100%
m(pacTBopa)

Macca pacTBopUTEIIA:

m(H20) = p(H20) - V(H20) =1-280=280r
Macca pacrtBopa:

m(p-pa)= m(NaCl) + m(Hz0)

MaccoBast 1011 pacCTBOPEHHOI'O BELIECTBA:

o(NaCl) :m =0,125um 12.5%

2. PacTBOp sIBNISI€TCS TUIIEPTOHUYECKUM.
3. Ilpu norpy>keHuu KJIeTOK B TMIEPTOHUYECKUN pacTBOP HAOJIOJAETCs I1a3MOJIU3.

2. PacTtBOphl coneli MMEIOT OOJIbIIOE OCMOTHYECKOE JaBJICHHE, KOTOPOE 3aBHCHUT OT
KOJINYECTBA MOHOB, 00PA3YIOUINXCS P TUCCOIHALINH.
Bonpocer:
1. Kakoe KoM4ecTBO HOHOB 00pa3yeTcs Py AUCCOIUAIINH HATPHs KapOoHara?
2. YeMy paBeH U30TOHUYECKUH KOOPPUIIMEHT HATpUs kapOoHarta?
3. Kakoe 3HaueHue ocMoTHueckoro aaBieHus xapaktepHo 0,2M pactBopa Na;COs mpu
27°C (R=0,082 (1-arm)/(rpag-Momns))?

JTaJIOHBI OTBETOB:
1. Inccoumanust cou:
Na,COs; — 2Na* + COz>
KonuyecTBo noHoB: =3
2. U3oronnueckuii koapduuueHt (i):
I = 1+a(p-1)
0=1 (CUIbHBII 1EKTPOIIHT)
=3
3. OcMoTHYecKOe 1aBlIeHHEe pacTBOpa MeKTposnTa (3akoH Bant-T'odda):
JUTSL DJIEKTPOJIUTOB:
Poew. =1CMRT
Cwm — MonsipHasi KOHILIEHTpanus, M;
Cwm = 0,2 Moab/1
R — yHuBepcanbHas Ta3oBasi MOCTOSTHHAS
R = 0,082 n-arm/rpan-mMonb
T — aGcomoTHas Temneparypa, K;
T =27+273=300K
Ocmotrueckoe aasneHne pactsopa NaxCO3 paBHoO:
Pocu. (Na2CO3) = 3-0,2-0,082-300 = 14,76 atm

3. Bonoponusiit nokaszarens (pH) siBisercss BaKHON XapaKTEPUCTHKOW OMOJIOTHMUYECKUX
KHUJKOCTEN U COCTOSIHUSI KUCIOTHO-OCHOBHOT'O PAaBHOBECHS B OpraHU3ME.
Bonpocsr:
1. Kakast ¢popmyna MoKeT OBbITh HCIIOJIb30BaHa Ul pacyeTa BOJOPOJHOIO MoKa3arens?
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2. YUemy paBeH BOJOPOJIHBIN MMOKA3aTEb MOYH, B KOTOPOH KOHIIEHTPALMs HOHOB BOJIOPOA
pasna 0,000001 mons/n?

3. Kakoii xapakTtep cpeabl XapakTepeH JJisl JTaHHOTo 3HadeHus pH?

9TaJI0HLI OTBETOB:

1. Bogopoaublii moka3aresb:

pH =-1g[H"]

2. Konmenrtpamuss woHoB Bogopoxa pasHa 0,000001 wmonw/m wnum 1-10° MOJIB/JI,
BOJOPOAHBIN [T0KA3ATEINb:

pH=-1g(1-10%) =6

3. Tak kak pH Mouu npunnMaeT 3HaueHue MeHbIne 7 (pH<7), To cpena kucmas.

9.5. O0pa3ubl OlIEeHOYHBIX CPEICTB /I POMEKYTOUHOM aTTecTAllUH (3a4eT C OLIEHKOM)
IIpumMepbI TECTOBBIX 33JaHUIM
Bo ecex mecmax npasunvhuviti omeem ommeuer 36e3004KOlL.

Mopyas 1. Beenenue B Kypc XuMHH. YdeHHe 0 pacTBopax. OCHOBBI KOJJIOMIHOM
XHMMH

1. IIECTb SJIEMEHTOB-OPTAHOI'EHOB COCTABJIAIOT OCHOBY JXHMBBIX
CUCTEM. K HUM OTHOCATCAI:

A.C,N, AS, B, AL, CL
b*H,P,S,C,O,N
B. O, Cl, Na, K, Ca, Mg
I'.H, F, Br, Bi, As, |

2. KATHUOHBI ABIAIOTCA  KOMIUIEKCOOBPA3OBATEJISIMU B
CTPYKTYPE I'EMOI'JIOBMHA U YHACTBVYIOT B IIEPEHOCE KHUCJIOPOZA B KPOBU

A. Co?

B. Mg#

B.*Fe?*

. Cu®

Mopayasb 2. OCHOBBI OpraHM4ecKoi XUMHH 5
3. B KAYECTBE CPEJACTBA I HEUHI'AJIIWMOHHOW AHECTE3UHU

[MPUMEHAETCA COJIb TNAPOKCUKHNCIIOTHI:

e
C|2H2—CH2—CH2—C

OH OH

JAHHAS KUCJIOTA HA3BIBAETCAA

A. a-THAPOKCUMACIIIHHAS

b. B-runpoxcumacisiHHas

B. *y-ruapokxcumacisiHHas

I'. 0-ruIpOKCUIIPOITMOHOBAS

4. CIIOCOBHOCTb THOJIOB OBPA3OBBIBAThH OUCVYJIb®UJBI C
KATUOHAMU METAJIJIOB UCTIOJIB3YETCA B MEAMIVHE I1PU

A. Anneprudeckux peaxiusax

b. OTpaBnenuu yrapHbIM razom

B.*OTtpaBneHun TsOKEIbIMU METAJUIAMU

I'. [Tpodunaktuke Ty4eBOi OONE3HU

ITomumo TECTOB, UCHTOJIB3YIOTCA CUTYAlIMOHHBIC 3aJaHU.
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O0pa3ubl CHTYallMOHHBIX 32 IaHUI

1. Bydepnbie cucTeMbl oOpraHu3Ma y4acTBYIOT B MOJACPKAHUH MMOCTOSHHOW KUCIOTHOCTH
OHMOJIOTMYECKHX JKUIKOCTCH M KJIACCH(PHUIIMPYIOTCS IO MPHUPOJIE BEIIECTB HAa HCOPraHWYECKUE U
OpraHHYeCcKuUe.

Bonpocebi:

1. Kakue KOMITOHEHTHI BXOJIST B COCTaB HEOPTaHUYIECKOr0 aMMOHUITHOTO Oydepa?

2. TloyeMy mnpH HE3HAYUTEIHPHOM YBEJIUYCHHH KOHIICHTPAIlMM HWOHOB BOJOpPOAA M
THIPOKCHU/I-UOH HE IPOUCXOAUT U3MEHEHNE KUCIOTHOCTH?

3. Kakoe ypaBHeHHE MOKET OBITH MCIIOJIB30BAHO MPHU pacyeTe BOJOPOIHOrO MOKa3aTels
aMMOHHUIHOTO Oydepa?

9TaJIOHBI OTBETOB:

1. KomnoHeHTHI aMMOHUITHOTO Oydepa:

— rugpokens ammonuss NHsOH — NHy™ + OH"

— xnopua ammonunss NHsCl — NH4" + CI

2. MexaHu3M OelCTBUA:

1) nobGaBneHue KUCIOTHI:

H* + NH/OH — NHs" + H2O (moGaBieHHas KHUCIOTAa 3aMEHSETCS SKBMBAJICHTHBIM
KOJIMYECTBOM CJ1a00T0 3JIEKTPOJIUTA)

2) 1oOaBJICHHE MICTIOYUH:

OH" + NH4" — NH4OH (no6apnennas 1e104b 3aMEHSETCH DKBUBAJIEHTHBIM KOJINYECTBOM

c1aboro AIEKTPOJINTA)
3. YpaBuenue ['enaepcona-Xaccenrbaxa st pacuera pH ammonuitHoro oydepa:

[NHsC1]
pH=14 - (pK +lg o )

2. Ilentuapl o00nagarOT pa3nMYHOM OWMOJOrMYECKON aKTUBHOCTHIO B OpraHu3Me,
00pa3yroTCs W3 aMUHOKHCIIOT U XapaKTEPU3YIOTCS BETMIMHON U303JIEKTPUICCKON TOUKH.

Bonpocer:

1. Kak npoucxonut oOpa3zoBaHue TUNENTH 1A AJaHWH-BaJIUH?

2. Kakas ¢pyHKIMOHaIbHAS TPYIITIA SBISIETCS MEeNTHIHON?

3. Kakoe 3HaueHne N309IEKTPUIECKON TOYKH XapaKTEPHO ISl JAHHOTO JTUTICNITH A

JTaJI0OHbI OTBETOB:
1. BzaumMoeiicTBre aMUHOKHUCIOT aJaHuHA U BaIUHA:

0 0 0
7 - 7 _H 7
H2N_CH—C + :H:ZN_CH_C - HZN_CH_C O
N NS R N
CH; OH: CH(CH), OH CH, N |H_C
CH(CHy) 1)
2. HCHTI/II[HaH CBA3b BbIJICJICHA KPACHBIM:
P
H,N—CH—C P
oh N—cH—c”
3
H OH
CH(CHa),

3. 3nauenue pH, npu KOTOPOM CyMMAapHBII 3apsiJi MOJIEKYJIbI aMUHOKUCIOTHI UK MIENTUIA
paBeH HYIIO, Ha3bIBAeTCA uzoanekmpuyeckou mouxou (pl). M3oamexTpudeckas Touka TUTICTITH/IA
alaHWH-BaIHH: pI=7, Tak KaKk KOTUYECTBO AMHHO- ¥ KApOOKCUIIBHBIX TPy OJMHAKOBOE.
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10. YueOHO-MeTOAUYECKOE 00ecTieyeHne padoThl CTY/IEeHTOB

10.1. TeMmaTH4yecKHH NJIAH JeKIUH

Ne Tpynoémkoctb
Fp— HaumMmeHoBaHue JIeKIIMH (axaz.uac)
1 BBenenue B XUMHYECKYIO TEPMOJUHAMUKY . 2
' TepMoaMHAMHUKa XUMHUYECKOTO PaBHOBECHS
PaBHOBecusi B BOAHBIX pacTBOpax dSJIEKTPOJIUTOB.
2. [TpoTonuTryeckue paBHOBECHUS, BOJOPOIHBIN IIOKa3aTENb, 2
OydepHbIe CUCTEMBI
3 Komnurarusasle cBOHCTBa pacTBOpoB. PactBOpHMOCTH 5
ra3oB B pacTBOpax
4, [ToBepxHOCTHBIC sIBIICHUS. AJICOpOITHUs
Knaccugukanusi TUCTIEPCHBIX CHUCTEM. Y JIBTPAaMHKPO-
5. reTeporeHHble  (KOJUIOMAHBIE) CHCTEMBI, KOAryJsIus. 2
BMC
6. Knaccudukanmsi opraHmueckux CoeAMHEHUN 2
7 .HI/II{I/IZ[I)I, OKCH-, OKCOKHCIIOTBI, CTDOCHHUE U XHMUYECKUE 5
CBOICTBa
8 YrneBopl. MOHUO-, nu- u nonucaxapuabl. CtpoeHue, 5
XMMHUYECKHE CBOMCTBA
9 FGTGPOIII/IKJII/IHGCE(I/IG COEIUHEHMUSL. Crpoenue, 2
XUMHYECKHE CBONCTBA
10 AmuHokucaotsl. [lentuapl. CtpoeHue, cBoiicTBa 2
UTOoro 20
10.2. TemaTn4ecKuii MVIaH NPAKTHYECKUX 3aHATHH
Ne
NpPaKkTuy4 Tpyroémkoct
HanmeHoBaHMe NPAKTHYECKOI0 3aHATHS
€CKOro b (akajg.yac)
3aHATHSA
Beenenne B npaktukyMm. Ilepumomnueckuyn 3akon JI.M.
1. Meunneneesna. OcCHOBHEBIE KJIACCHI HEOPTraHUYECKHUX 2
COCIMHEHUN
2 buoreHHsbIe s- U p- AIEMEHThI, OMoJIoTHYecKast poJib, 9
IPUMEHEHHE B MEANIIMHE
3 buorennsie d- anemMeHTbI; OMOIOrHYecKas pojib, IPUMEHEHHE 9
B MEAMIIMHE
4 TemoBbie 3¢ (HEKTH XUMUYECKUX peakiuii. XuMu4yecKkas 5
TEPMOJMHAMMKA
5 KuneTtrnka GMOXMMHUYECKUX peakuil. XuMHUECKOe 2
paBHOBecHE
6. PactBopsl. CriocoObI BEIpa)KEHHUSI COCTaBa PACTBOPOB 2
7 PactBoprl. KommuecTBeHHOe ompeneneHue KalblHs B 2
pacTBopax
8 KucnorHo-ocHOBHOE paBHOBECHE B OpraHuzme. BoaopoiHbIi 5
110Ka3aTelb
9. BydepHbIe pacTBOpbI 2
10. KonyuratuBHble CBOKWCTBA PACTBOPOB. 2
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11. KommiekcoobpazoBaHue B OMOJIOTHYECKUX CUCTEMaX 2
12 CopOuusg OMOJIOTHYECKH-aKTUBHBIX BEIIECTB Ha TpaHUIle 9
pazznena das
13. Hucnepcubie cucrembl. [lomydyeHue, ouumcTka M CBOWCTBa 9
KOJUIOMJTHBIX PACTBOPOB
14, JInooOHbIE AUCTIEpPCHBIE CUCTEMBI U UX cBoMcTBa. Koaryssius. 5
Kosnonnast 3anmra.
15 JInounbHbIE TUCTIEPCHBIE CHCTEMBI PACTBOPOB OHOMOIMMEPOB. 2
' N303mekTpryecKasi TOUKa pacTBOPOB OMONIOIMMEPOB
16. Hrorosoe 3aHsiTHE
17 DYHKIMOHAILHBIE TPYIIIBl OPraHUYECKUX coenrHeHunil. KpaTkuil 2
0030p CTPOCHUSI M XUMHUYECKUX CBOMCTB YITIEBOIOPOIOB.
18. Crprsl, penosbl. Tuonsl. [IpocTeie A3hups 2
19. AMMHBI, aMUHOCIIMPTHI 2
20. KapOoHuibpHbIC COeTMHEHUS. AJTbJACTHIBI U KETOHBI 2
21. KapOoHOBBIEC KUCIOTHI M UX MPOU3BOAHBIE. CII0KHBIE Y(HUPEI 2
29 Jlununaer CTpoeHre U CBOWCTBA OMBLISIEMBIX U HEOMBLISIEMBIX 9
JIUTIAIOB
23 ['erepodynkunonanbubie coenunenus. CTpoeHne u CBOMCTBA 9
OKCHUKHUCJIOT
o4, I'erepodynkunonanbuble coenruenus. CTpoeHue U cBoilcTBa 2
OKCOKHCIIOT
25. YrneBoapl. CTpoeHHUE U CBOMICTBA MOHOCAXapUI0B 2
26. YrneBojbl. CTpOCHHE M CBOKCTBA JIMCAXaPHJIOB 2
217. YrneBoapl. CTpoeHHUE U CBOMCTBA MOIMCAXAPUJIOB 2
28, ['etepounknnyeckue coeauHenus. CTpoeHHE U CBOMCTBa 9
MATUYICHHBIX TETEPOIUKIIOB
29 I'ereponukinueckne coequHeHus. CTpOEHHE U CBOMCTBA 5
MIECTUWICHHBIX T€TEPOIIUKIIOB.
30 ['erepodyHKIIMOHANIBHBIE ~ COEAMHEHUSA.  AMUHOKUCIOTHI. 2
' Ilentuael, Oenku
31. HyxkiieoTupl, MoHsTHE O HYKJIIEMHOBBIX KUCJIOTAX 2
32. Hrorosoe 3aHsTne 2
HUTOT'o 64
10.3. [I1an camocToATEILHON PadOTHI CTYI€HTOB
Ne n/m HaunMeHoBaHue TeMbI UCIUIIIHHBI Ban camocTosrens O Tpynoémxocrs
padoThl (akaa.gac)
Monyms 1. Benenne B Kype XUMHH.
Yuerme o  pactBopax.  OCHOBBI 12
KOJJTIOMJHOH XUMHNH
Codeporcamenvrvlti  M0OOY/Ib 1.1
Bseoenue 6 kypc xumuu. Inemenmol
XUMUyecKou MEPMOOUHAMUKLU, 2
XUMUYECKoOU KUHemuKu, XxXumudecKkoe
pasHoesecue
Tema 1.1.1. BBenenune B mpakTHKYM.
o IToaroroBka K
1 [lepnoanueckuit 3aKOH JN. HIpaKTHIECKOMY
MenneneeBa. (OCHOBHBIE  KJIACCHI
HCOPraHu4CCKUX COC}II/IHCHI/Iﬁ. SAHATHIO
5 Tema 1.1.2. buoremnsie s- u p- | [loaroroska K 1
' DJICMCHTHI, Ouogoruyeckas POJib, | HPAKTUYCCKOMY
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MPUMCHCHUC B MCAUIIUHC

Tema 1.1.3. buorennsie d- 37I€MEHTEHL;

3aHATHIO

3. Omojorudeckas poib, MIPAUMEHEHUE B
MEIUIIHE
Tema 1.14. TemnoBbie 3¢QeKTH
4, XUMUYECKUX peakiuil. Xumuueckas | ITomroroBka K
TEpPMOJIMHAMHUKA MIPaKTHIECKOMY 1
Tema 1.1.5. Kunetuka | 3aHITHIO, TECTOBOMY
5. OMOXUMUYIECKUX peaKIuii. | KOHTPOJIIO
XUMHUYECKOE paBHOBECHE.
Cooepoircamenvhviit Mooy 1.2. Yuenue
o pacmeopax. OcnogHble — munvl
XUMUYECKUX PABHOBECULl U NPOYECCO8 8
DYHKYUOHUPOBAHUU  HCUBLIX — CUCEM 4
(npomonumuyecKue,  2emepoceHHble,
JUAHO000OMeHHbIe, OKUCIUMEIIbHO-
80CCHAHOBUMEIbHYLE)
6 Tema 1.2.1. PactBopel. CrocoObl
' BBIPKEHHSI COCTaBa PacTBOPOB [Moarororka K
Tema 1.2.2. PactBophl. | mpakTH4YECKOMY 1
7. KommaectBenHoe OTIpe/IeIICHUE | 3aHITUIO
KaJIBLHSI B PACTBOpAX.
Tema 1.23. KucnotHo-ocHOBHOE
IToaroroska K
8. paBHOBecHE B OpraHmu3Me.
o NPaKTHIECKOMY 1
Boaopoansiil nokasarenb
3aHSITHIO
9. Tema 1.2.4. BydepHsble pacTBOpEI
IToaroroBka K
Tema 1.2.5. Konnmuratusabie A
10. . MIPaKTHIECKOMY 1
CBOIICTBa pacTBOPOB.
3aHSITHIO
IloaroroBka K
11 Tema 1.2.6. KoMmriuiekcooOpa3oBaHue | IpaKTHYECKOMY 1
' B OMOJIOTMUECKUX CHCTEMAax 3aHATHIO, TECTOBOMY
KOHTPOJIIO
Cooepoicamenvhvliit.  MOOYIIb 1.3.
Ochogul KOJIOUOHOTL XUMUU: 6
NOBEPXHOCHbIE SAGTIeHUs, OUCNEPCHble
cucmemvt, BMC u ux pacmeopul
Tema 1.3.1. CopOrust Ouosorndecku- | [loaroroeka K
12. aKTUBHBIX BENIECTB HA TPaHUIE | IPAKTHYECKOMY 1
pasnena a3 3aHSTHIO
Tema 1.3.2. Mlucnepcuble cuctemsl. | I[loaroroska K
13. IlomyyeHue, ouMcTKa M CBOMCTBA | IPAKTHYECKOMY 1
KOJUTOMJTHBIX PaCTBOPOB 3aHSTHIO
Tema 1.3.3. JInodoOusie mucnepcHble | [logroroska K
14. CUCTEMBI U HX CBOMcTBa. Koarymsuuys. | MpakTUY4ECKOMY 1
KommonHas 3ammra. 3aHSTHIO
Tema 1.3.4. JInopusnbHble AucCTIepCHbIC
IloaroroBka K
CHCTEMBl PACTBOPOB OHOTIONMMEPOB.
15. MIPaKTHYECKOMY 1
W3oanexTpryeckas TOYKa pPacTBOPOB
3aHSTHIO
OuonoarMepoB
[Toaroroska K
16. UroroBoe 3anstue A 2
HUTOTOBOMY 3aHSITHIO
Monyme 2. OCHOBBI OpraHHUYECKOMN 2
XUMUHA
Coodeporcamenvuviti  mooyrs 2.1 6

Teopemuuecme OCHOBbl CMpOoeHusl U
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PeaxkyuoHHoU cnocobnocmu
OUoOpeanuyecKux coeouHeHull.
Tema  2.1.1. @OyHKOHOHAIBHBIC
TpymIbsl opraHnydeckux coeauHeHui. | [lonroroska K
17. Kpatkuit  0030p  cTpoeHHS  H | MPAKTHYECKOMY
XUMHYECKHAX CBOMCTB | 3aHSATHUIO
YIJIEBOJIOPOJIOB.
o4 Tema 2.1.2. Couptel, ¢enonsl. | [Toarotoska K
' Tuonsl. [Ipocteie 3¢dhupsl MPAKTHYECKOMY 1
25. Tema 2.1.3. AMHUHBI, aMHHOCTTHPTHI 3aHITUIO
IToaroroBka K
Tema 2.14. KapOonmmsHbIE A
26. MIPaKTHYECKOMY 1
COEMHEHUS. AJBIETH/IBI U KETOHBI
3aHATHIO
IToaroroBka K
Tema 2.1.5. KapOOHOBBIE KHUCIIOTHI U A
27. MIPaKTHYECKOMY 1
UX mpon3BoaHbIe. CIIOKHBIE YPUPHI
3aHSTHIO
Tema 2.1.6. Jlunuasl Crpoenne u | [loaroroBka K
28. CBOIicTBa OMBUISIEMBIX U | IPaKTHYECKOMY 1
HEOMBUISIEMBIX JIUITH/IOB 3aHSTHIO
Tema 2.1.7. T'erepodynkuuonansusie | [lonroroska K
30. coenuHeHus. CTpoeHHE ¥ CBOWCTBA | MPAaKTHYECKOMY 1
OKCHKHCIIOT 3aHSTHIO
IToaroroBka K
Tema 2.1.8. I'etepoyHKIIMOHATBEHBIE A
N MIPaKTHIECKOMY
31. coenuHeHus. CTpoeHHE M CBOWCTBA 1
3aHATHIO, TECTOBOMY
OKCOKHCIIOT
KOHTPOJIIO
Cooepoicamenvrolii. Mooy 2.2, 2
Cmpyxkmypa u ¢pyHKyuU y21e60008
IToaroroBka K
Tema 2.2.1. YraeBoapl. CTpoeHue u A
32. . MIPaKTHYECKOMY 1
CBOICTBa MOHOCAXapHJIOB
3aHSTHIO
Tema 2.2.2. Yraesoapl. CTpoeHue u
33. IToaroroska K
AMCAXapuaop MIPaKTHIECKOM 1
Tema 2.2.3. YrneBoasl. CTpoenue u P y
34. . 3aHSTHIO
CBOWCTBA IOJIMCAXAPHJIOB
Coodeporcamenvuviti  mooyrs 2.3
buonozuuecku aKmueHble 4
azomcoodepoicaujue coeOuHeHus:
Tema 2.3.1. T'erepouuknnueckue | [loaroroBka K
35. coenuHeHus. CTpoeHHE M CBOWCTBA | MPAKTHYECKOMY 1
MATHYICHHBIX TE€TEPOLIMKIIOB 3aHSTHIO
Tema 2.3.2. Terepommxnmueckue | [logroroBka K
36. coenuHeHus. CTpoeHHE M CBOWCTBA | MPAKTHYECKOMY 1
IECTUWICHHBIX TE€TEPOIMKIIOB. 3aHSTHIO
Tema 2.3.3. TerepodyHKIIMOHAILHBIE
[Toaroroska K
37. COCJTMHEHUS. AMHHOKHCIOTEI.
MPAKTUIECKOMY
[lenmypr, Genxn 3aHATHIO, TECTOBOM !
Tema 2.3.4. Hykneotupl, NOHSATUE O ’ y
39. KOHTPOJTIO
HYKJICHHOBBIX KHUCIIOTaX
IToaroroBka K
40. HtoroBoe 3ansTHe A 1
HUTOTOBOMY 3aHSTHIO
HUTOro 24

10.4. MeTopnyeckue yKa3aHus JUIsl CAMOCTOSITEIbHOI padoThl CTYyIeHTOB
Meroauueckie ykazaHusi Ui CaMOCTOSTENBHOW TOATOTOBKM K TPAKTUYECKHM 3aHSATUSIM 110
JMCLUIUIMHE «XUMUSD UL CTYJIEHTOB | Kypca, 00ydaronmxcs 1o crermaibHocTi «JleueOHoe neno» / B. B.
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UrnarseBa, B. E. boiitiosa, B. U. [aenenko [u ap.] ; @T'BOY BO Jlonl MY Mumnzapasa Poccrm. — JloHenk :
[0. m.], 2023. — 282 c. — Texcr : anekTponHbI / MHpopmarmonHo-o0pasoBarenbHas cpena OI'bOY BO
Jlonl MY Mumznpasa Poccnn : [caiir]. — URL: http:distance.dnmu.ru. — Jara myOomkamm: 14.11.2024. —
Pexxum noctyna: st 3aperucTpup. MoJb30BaTeei.
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11. YueOHO-MeTOIMYecKOe U HHPOPMALIMOHHOE O0ecieueHne T CIUTITHHbI

a) OcHoBHasl JIuTepaTypa:

1. XKomuun, A. B. O6mas xumus : yueonuk / A. B. XKomaaun ; mox pen. B. A. Tlonkoga, A.
B. XKomuuna. - Mocksa : I90TAP-Menuna, 2014. - 400 c. - ISBN 978-5-9704-2956-3. - Tekcr :
anektponHeld  //  DBC "KoncynpTant  crtynenra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970429563.html (mata obOpamenus: 20.11.2024). -
Pexxum noctyma : o moarnucke.

2. babkoB, A. B. Xumus : yuebnuk / A. B. babkos, T. W. bapabanona, B. A. [Tonkos. -
Mockaa : I'DOTAP-Meaua, 2020. - 352 c. : un. - 352 c. - ISBN 978-5-9704-6149-5. - Tekcr :
anekTpoHHei  //  DBC "Koncynprant  crtynenra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970461495.html (mata obpamenus: 20.11.2024). -
Pexxum octyna : 1o noanucke.

3. TrwoxkaBkuna, H. A. buooprannyeckas xumus : yueOnuk / H. A. TrokaBkuna, 0. U.
bayxos, C. 3. 3ypabsH. - MockBa : [DOTAP-Menua, 2024. - 416 c. - ISBN 978-5-9704-8434-0. -
Texcr : onekrponnwsii  // OBC  "Koncymbrant crtynmenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785970484340.html (mata obOpamenus: 20.11.2024). -
Pexxum noctyma : o moArnucke.

0) lonosiHuTeILHASA JINTEPATypa:

1. [TpakTukym mo xumuu (Moayib 1) : yueOHOE U3aHKe ISl CTYACHTOB, 00yUaIoIUXCs 110
cnenranbHOCTsIM JledeOnoe neno, [lequarpus / B. B. Urnateesa, B. E. Boiinosa, B. 1. T1aBnenko
[u gp.] ; TOO BIIO JOHHMY HM. M. T'OPBKOI'O. Kadenpa ¢papmaneBTuueckoi u
MenuuuHcko xumuuu. - Howeux : ®JIII Cumopor C. II., 2020. - 186 c. - Teker :
HEMOCPEACTBEHHBIH.

2. CoopHuk 3amaHuii mo obmieir xumun : yuebnoe mocodbme / B. B. Urnareesa, E. 1O.
PoxnectBenckuii, B. E. boiuosa [u ap.] ; OO BIIO JOHHMY UM. M. I'OPBKOI'O. —
OnektpoH. naH. (1,44 MB). — onenk, 2015. — 1 snexrpos. ont. auck (DVD-RW) : us. 12 cm. —
TeKcT : 3JIeKTPOHHBIM.

3. babkoB, A. B. OOmias u Heopranuueckas xumus : yueOHuk / A. B. ba6kos, T. U.
bapabanosa, B. A. IlonkoB. - 2-e u3n. , ucnp. - Mocksa : [DOTAP-Menua, 2024. - 384 c. - ISBN
978-5-9704-8914-7. - Tekcr : snexrponnsiii / OBC "KoncynbranT crynenta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970489147.html (mata oOpamenwus: 20.11.2024). -
Pexxum noctyna : mo moamucke.

4. Urnarsea, B. B. Ilpaktukym no 6uooprannueckoit xumuu / B. B. Urnareesa, B. E.
boiinioa ; 'OO BIIO JOHHMY UM. M. I'OPBKOTI'O. - Hownemnk, 2019. - 120 c. - Tekcr :
HEIOCPEACTBEHHBIN.

5. TroxaBkuHa, H. A. buoopranudeckast XuMusl : pyKOBOJCTBO K MPAKTUYECKUM 3aHITUIM
: yueb. nmocobue / mon pea. H. A. TriokaBkuHoi - Mocksa : [DOTAP-Menua, 2017. - 168 c. -
ISBN 978-5-9704-4209-8. - Tekcr : snexkrponnsiii / ObC "KoHcynbTant cryaeHta" : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970442098.html  (mara oOparieHwus:
21.11.2024). - Pexxum ocTyna : O MO/IMUCKE.

6. COOpHUK TECTOBBIX 3aJaHH MO OMOOPraHWYECKOW XHWMHUHU : y4eOHOe MocoOue is
CTYJIEHTOB BBICIIUX MeAUIMHCKUX yueOHbIX 3aBeneHuil III-IV ypoBus akkpeautaumu / A. T.
Marsuenko, E. F0. PoxaectBenckuii, B. E. boiinosa [u ap.] ; OO BIIO JOHHMY M. M.
I'OPBKOTO. - [Jonenk, 2014. - 183 c. - TekcT : HEMOCPEACTBEHHBIM.

B) [IporpammHuoe o0ecnieuenue u UaTepHeT-pecypcebl:

1. Onextponnsiii kataior WEB-OPAC bubanoreku ®I'bOY BO JJonI'MY Munznpasa
Poccun http://katalog.dnmu.ru

2. ObC «Koncynbrant cryaentay http://www.studentlibrary.ru

3. Hayunas snextponnas oubmuoreka (HOB) eLibrary http://elibrary.ru

4. Uudopmannonno-odpazoBarenbHas cpeaa Jloul MY http://distance.dnmu.ru
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12. Marepua/jibHO-TeXHHYECKOE o0ecriedeHne AUCUUIIMHBI:

- yueOHbIe ayTUTOPUHU AJIS 3aHATUN JIGKIIMOHHOTO THUIIA;

- yueOHbIe ayJUTOPUHU AJIS IOBEACHUS MPAKTUUECKUX 3aHATH,

- yueOHbIE ayIMTOPUU AJIS TPYNIIOBBIX U MHAMBUyalIbHBIX KOHCYJIbTAIIHUM;

- yueOHbIe ay TUTOPUHU JJIs TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluH;

- IOMEILEHHUE JUIs CAMOCTOSATEILHON pabOThI CTY/IEHTOB;

- yueOHbI€ JOCKH, CTOJIbI, CTYJIbS;

- TEMAaTHYECKUE CTEH/BI;

- HOyTOyKH, MyJIbTUMEIUIHbIE IPOEKTOPHI;

- Ha0Opbl CHUTYallMOHHBIX 3aJaHUN, MYJIbTUMEAMUHBIX JIEKUMH-BU3yaIu3aluid, HaOOPHI
TECTOBBIX 3aJaHU;

- CHeIMAJIM3UPOBAaHHOE  O0OpyNOBaHME:  TEXHUYECKHE  DJIEKTPOHHBIE  BECHI,
cnekrpooromerp C®D-26, (POTOINEKTPOKOIOPUMETP, AHATUTHUECKHE BECHI, IJIEKTpUYECKas
BOJIsHAs OaHs; CyIMIMIIBHBIN mIKag, mkad BHITSHKHON, MArHUTHBIE MELIATIKH, IIEHTpUdyTa;

- XMMH4YecKas JlabopaTopHas IIOCyjda: IHIIETKH, HPOOUPKH, XHMHUYECKHE CTaKaHbI,
LITaTUBBI, IPEIMETHBIE CTEKJa, YacOBBbIE CTEKJIA, KalleJIbHHUI[bl; KOHUYECKUE KOJIObI, MEpHBIE
KOJIOBI, MEPHBIC LIUIUH]PHI;

- Ha0OpBl XUMUUYECKUX PEAKTUBOB;

- JIeKapCTBEHHbIE CYOCTaHIINY, JICKAPCTBEHHbIE ITPETapaThI

- KOMIIBIOTEPHI C BO3MOKHOCTBIO IOKITIOUeHUs K cetH «aTepHer», Wi-Fi obecnieuenne
J0CTyIIa B 3JIEKTPOHHYIO HH(OpMaIIMOHHO-00pa3zoBatenbHyto cpeny (MOC) u anekTpoHHo-
oubmmoreunyto cucremy (36C) ®I'BOY BO Jlon MY Munszapasa Poccun.
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