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I IlosicHuTEIbHAA 3aNIMCKA

Pabouas mnporpamma AMCHMIDIMHBI pa3pa0oTaHa B COOTBETCTBUU C (henepabHBIM
TOCY/IapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BBICIIEr0 00pa30BaHUs (YTBEPXKIEH NMPHUKA30M
MunoOpnayku Poccuu ot 15 uronst 2017 r. Ne 552) no HanpaBIieHHIO TOATOTOBKH (CIIEIMAaTIbHOCTH)
32.05.01 Menuko-ipopuinakTuyeckoe  J1eno, ¢  y4ETOM  pPEKOMEHJAIMA  OCHOBHOM
npodeccroHabHON 00pazoBaTenbHOM porpammbl (OITOIT) Beiciiero o6pa3zoBaHus.

1. Lean 1 3aaa4M JUCHUILIMHBI
[enpro OCBOSHMS JUCIUIUTHHEI SIBJISICTCS OBIIJICHUE 3HAHUSMH HAa OCHOBE (DOPMUPOBAHHUS
CUCTEMHOTO  €CTECTBEHHO-HAYYHOTO TNPEJACTABICHHUS O CTPOGHUHM U  HIPEBPALICHHSIX
HEOPTraHWYECKUX M OPTraHWYECKHUX BEIIECTB U MPUHLUIAMH, JICKAIIMMU B OCHOBE IPOLIECCOB
KU3HEICSATEIbHOCTY B HEMOCPEACTBEHHON CBA3M C OHOJOTMYECKHMMH (QYHKIHUSIMH AITHX
COCIIMHEHUH, UCIIONb3YEMBIX IJIsi OLEHKH BO3JCWCTBUI Ha OpraHu3M (PaKTOPOB OKpY’KaroIIeH
Cpebl, JeUYeHHs U MPOPUIAKTUKH TPOPECCHOHAIBHBIX OOJIE3HEH, a TakKe PU3UKO-XUMUUIECKON
CYIIHOCTH B3aMMOJICUCTBHS BEIIECTB B OPraHU3ME YEJIOBEKAa HA MOJIEKYJISPHOM U KJIETOUYHOM
YPOBHSIX.
3afauamMu OCBOCHUS TUCUUILIAHBI SIBIISTFOTCS:
®  U3ydeHHE TEPMOJUHAMHYECKHX U KHHETHUECKUX 3aKOHOMEPHOCTEH, OIpeIesIOIINX
MPOTEKAHNE XUMUYECKUX U OMOXUMHUYECKHX MPOIIECCOB, POIH OMOTEHHBIX JIEMEHTOB U UX
COEIMHEHMH B KUBBIX CUCTEMAX;
® u3ydeHHE (PU3UKO-XUMHUYECKHUX aCTIEKTOB BOKHEUIITNX OMOXMMHYECKHUX MPOIIECCOB U
pa3IMYHBIX BUJOB TOMEOCTa3a B OpraHu3Me, 3aKOHOMEPHOCTEH MpoTekaHust PU3NKo-
XUMHYECKHUX MPOIECCOB B KUBBIX CUCTEMAX;
* (opmupoBaHHE YMEHHUI MPOU3BOIUTEH GUZUKO-XUMUYECKHE U3MEPEHHUS,;
* (opmupoBaHKE HABBIKOB IPOBEICHISI XUMUYECKUX UCCIICIOBAHUI;
® aHanM3 HAy4YHOM JHUTEpaTypbl W OQUIMAIBHBIX CTaTHCTUYECKUX O0030pOB, ydacTue B
MPOBEJICHUU CTATUCTHUYECKOTO aHajau3a M MyOJIMYHOE TIPEJCTABJICHUE IOJTYYCHHBIX
pe3yNbTaToB;
®  yYacTHE B PEUICHUH OTACIbHBIX HAYYHO-UCCIICIOBATEICKUX U HAYYHO-TIPUKIIATHBIX 337124 B
obyactu o0melt 1 OMOOPraHNYECKOW XUMUHU.
2. [InanupyemMble pe3yIbTaThbl 00y4eHHs N0 TUCHUILIHHE

Kovmnerenuun NHauKaTopbl JOCTHKEHUS | YPOBHU JOCTUKEHUH

KOMIleTeHI M




YK-1 Cnocoben
OCYUIECTBIIATh
KPUTHYECKUI aHanus3
MpOOJEMHBIX  CHUTYyaIlui
Ha OCHOBE CHCTEMHOIO
MOJIX0/1a, BbIpabaThIBAaTh
CTpATEruI0 ACUCTBUI

YK - 1.1 Ywmeer
OCYIIECTBIISATh  MOWCK U
UHTEPIPETUPOBATH
nHbOopMaImio o
pohecCuOHATBEHBIM

Hay4HBIM ITpoOIeMaM

3HaTh: - PU3UKO-XMMUYECKHUE OCHOBBI
W TPUHIUIBL PabOThI 000PYAOBaHUS,
MIPUMEHSIEMOTO B KIIHUKO-
nabopaTtopHod W (QYHKIIMOHATBHOM
JIMAarHOCTHUKE;

-OCHOBHBIE  TpOOJIeMbI ~ OOIIEH U
OMOOPTraHUIECKOW XUMHUU;

- OCHOBHbBIE MHIUKATOPHI (BOAOPOIHBIN
[I0Ka3aTelb pH OUOTIOTNYECKUX
KHUIKOCTE B HOpPME M MAaTOJIOTHH,
MapLUUaIbHOTO JaBJICHUE pCO,,
n30bITOK ocHOoBaHui BE, cranmaptHsIii
oukapobonar HCO; ocmoTtHueckoe
NaBJICHWE KpOBM B HOpPME M IIpU
narojorur) MophodyHKIHOHATBHOTO
U (DU3MOJIOTMYECKOTO COCTOSIHUSL U
MATOJIOTUUECKUX MIPOLIECCOB B
OpraHU3Me YelIOBEKa.

Ymers:

-OCYIIECTBIISATH MTOUCK
npodeccronansHOM nHpOpManHH,
paboTaTh ¢ HAYYHOM U CIIPABOYHOM
JINTEPATypOil;

- coOupaTh TaHHBIE TIO CIOKHBIM
HAyYHBIM MPOOIEeMaM, OTHOCSIIIUMCS
K npodeccroHaIbHOM 001acTy.
Baaners:

- HaBBIKAMH UCCIICIOBAHHS TIPOOIIEMBI
npoecCHOHANBHON JEeSTENbHOCTH C
NpUMEHEHHEM aHaliu3a, CHHTEe3a |
IPYTUX METOJIOB HHTEJIEKTYyalbHON
JeSITeTbHOCTH; pa3pabOTKH CTpaTeTuH
JNENUCTBUN TSt peleHus
poeCCHOHATTEHBIX MTPOOIIEM

VK-1.2 Ymeer
UACHTU()ULIINPOBATD
npoOJIeMHbIE CUTYAITUH

3HaTh:

- (hu3MUeckrue U XUMHYECKUE CBOMCTBA
OMOJIOTMYECKH  aKTUBHBIX  BEIIECTB,
MIPUHAMAFOTITIX ydacTre B
(U3HOOTUYECKUX M MAaTOJOTMYECKHX
Mpolieccax OpraHu3Ma 4ejaoBeKa;

- (PU3MKO-XMMHYECKHE OCHOBBI U
NPUHIMIIEIL  paboThl  000pYJIOBaHMS,
MPUMEHSIEMOT0 B KJIMHUKO-
nabopatopHoll ¥ (DyHKIMOHAIBHOU
JIMAaTHOCTHKE;

-OCHOBHBIE  MpOOJIeMbI ~ OOmIEH U
OHMOOpPraHUYECKON XMUMHH.

Ymersb:

-UJCHTU()UIUPOBATD poOIeMHbIE
CUTYAIIHH;

- pemaTh CUTYallMOHHbIE 3314,




OIMMUPAsICh HA TEOPETUICCKUE
MTOJIOKEHUSI, MOJISTTHPYIOIIHE (DU3UKO-
XUMHYCCKHUC IMPOLECCHI,
MPOTCKAIOMIUEC B )XMUBBIX OpraHu3Max.

Baaners:
- HaBBIKAMHU OIICHKHU MPOOIEMHBIX
CUTYyallul
VK-1.5. YMeer npumeHsTh | 3HATH:
CUCTEeMHBIH  TOIXOJ IS | - (U3UKO-XUMHYCCKHE OCHOBBI U
pelieHus 3a1a4y B | IPUHIMIIBI  pabOThl  0OOPYIOBAHMS,
po(hecCHOHATLHOW 00JIACTH | PHUMEHSIEMOTO B KITUHUKO-
71a00paTOpHOI TUATHOCTHKE;
-OCHOBHBIE ~ TIpoOJIIeMBbl  OOmIEH U
OMOOPraHNYECKON XUMHH.
YMmern:

- MPUMEHSTh CHCTEMHBIH MOIXOT IS
peleHust 3a/1a4 B IpoeCCHOHATBHOMN
00acTH.

Baagern:

- HaBBIKAMH CUCTEMHOT'O PEIICHUS
3a/1a4 B podeccHoHaTbHON

JeSITeNIbHOCTH
VK-8 Crocob6en | YK-8.4 CobOmonaer npaBwia | 3HATH:
CO3/1aBaTh U | TEXHUKH 0€30MacHOCTH. -OCHOBHBIE NPUHIMIIBL  TEXHUKU
MOJIEP’KUBAThH OezomacHocT  mpu  pabote B
Oe3omacHble yCIIOBUS XMMHUYECKOM J1abopaTopuu;
KU3HEJCATCIILHOCTH, B - (pU3MKO-XMMHUYECKHE OCHOBBI U
TOM qucle npu MPUHIMITEI ~ paboTel  000pYIOBaAHMS,
BO3HUKHOBEHUH MIPUMEHSIEMOTO B KITTHUAKO-
YpEe3BbIYAMHBIX CUTYAIUH nabopaTtopHo W (DYHKITMOHATBHOM
JIMArHOCTHUKE.
Ymersb:

- cOOIIOIaTh TIPaBUJIa TEXHUKU
0€301acHOCTH MpH padboTe B
XUMHYECKOH JIabopaTOpHH.
Baagern:

- HaBBIKAMH COOJTIOICHHSI TTPABHLIT
TEXHUKU 0€30MaCHOCTH TIpU paboTe B
XUMHYECKOH J1a00paTOPUH.

OIIK-3 CnocobeH
pemiarh
npodeccuoHalbHbIC

3a/1a4d Bpaya 1o oOIeu
THTHEHE, JITHICMHOJIOTUT

C HUCITIOJIB30BaAHHEM
OCHOBHBIX (1)I/ISI/IKO-
XUMHUYCCKUX,

MAaTEMATHYCCKUX M HMHBIX
CCTCCTBCHHO-HAYYHBIX
MMOHATUH U MCTOAOB

OIIK-3.1 Bnaneer
QITOPUTMOM OCHOBHBIX
GU3UKO-XUMHUUECKHUX,
MaTeMaTHYECKUX W  HHBIX
€CTECTBEHHO-HAaY4YHBIX
METO/I0B UCCJIEIOBAHUN IIPU
peleHuu
po(heCcCHOHATBHBIX 33724

3HaTh:

- OCHOBHBIE  (PU3UKO-XMMHUYECKHUE,
MaTeMaTUYECKHE u HHBIE
€CTECTBEHHO-HAYyUYHbIE METO/IbI
HUCCIIETOBAHUH.

YMerh:

- COCTaBJIATh IUIaH (buszuko-

XUMHYECKHNX UCCIICOBAHMIA;

- pemiaTh CUTYallMOHHBIC 3aJlaydl C
WCIIOJIb30BAHUEM OCHOBHBIX (DHU3HUKO-
XAMUYECKHX, MaTEMaTHYECKHUX U
HMHBIX €CTECTBEHHO-HAYYHBIX METOJIOB.




Baangern:

- HaBbIKAMH pa3pabOTKH aJropuTMa
(bI/I3I/IKO-XI/IMI/I‘{eCKOFO HUCCICOOBAHUS
Mpu  penieHuu MpodhecCHOHATBLHBIX
3aJad.

OIIK-3.2 YmeTh | 3HaTh:
WHTEPIPETHUPOBATH - OCHOBHBIC (PUUKO-XHUMHUYECKUE,
pe3yJIbTaThl GU3UKO- | MAaTEMaTUYECKHE u WHbIC
XUMUYECKHUX, €CTECTBEHHO-HAYyUYHbIE METO/bI
MaTeMaTUYeCKUX M  HMHBIX | UCCIEJOBAHUI npu peleHun
€CTECTBEHHO-HAaYUYHBIX | MPOo(hecCHOHANBHBIX 3a/1a4.
WCCIICIOBAHUH TIPU PEUICHUU | YMeTh:
npohecCHOHANTBHBIX 3a7a4 - TNPUMEHITh OCHOBHBIE (PHU3UKO-
XUMHYECKHE, MATEMAaTUYECKUE U UHBIE
€CTECTBEHHO-HAyUYHbIE METO/IbI
HCCIIEIOBAHU I npu peleHumn
npoeCCUOHATBHBIX 3a1ad.
Baagern:
- HaBBIKAMH HUHTEpIpeTau
pe3yJabTAaTOB  OCHOBHBIX  (DHU3HKO-
XUMHYECKUX, MaTeMaTHYECKUX U
HMHBIX €CTECTBEHHO-HAYYHBIX METOJIOB
HCCIIEA0BAHUMN npu peLeHn
npodecCHOHATBHBIX 3a/1a4.
OIIK-4 Cnocoben | OIIK-4.1 Bnanets | 3naTh:
MPUMEHSITh QITOPUTMOM TPUMEHEHUS M | - (PU3UKO-XUMHUYECKHE OCHOBBI U
MEUIIUHCKUE OIICHKU pE3yJIbTaTOB | IPUHIUIBI  pabOTBI  00OpPYIOBAHUS
TEXHOJIOTHH, HCIIOJIb30BaHUS XUMHYECKOU JTAOOPaTOpHH.
CIIEIHAITU3UPOBAHHOE MEIUIIMHCKUX TEXHOJOTUH, | YMETh:
obopynoBaHue U | CIENUATIU3UPOBAHHOTO -[10JIb30BaThHCA nmpudopamu,
MEAWIMHCKUE U37enus, | 000pya0BaHuUs U | CelHaIU3UPOBAHHBIM
ne3nH(PEKITMOHHbBIC MEIUIIMHCKUX HW3ACIUNA TIpU | 000pYyI0BaHHUEM, peakTuBamMu
CpE/CTBa, peuieHuun XUMHYECKOH  jaboparopuu  mpu
JIEKapCTBEHHbBIE npoeCCHOHANIBHBIX 3a7a4 penieHuu TpodecCHOoHabHBIX 3a/a4,

mpemapaTsl, B TOM 4YHUCIIe
HMMYHOOHOJIOTHYECKHE,
U WHBIE BEIECTBA M HX
KOMOWHAINN npu
pelieHnn

PO eCCUOHATBHBIX
337124 C MMO3UITIHN
OKa3aTeILHOU

M€ IUITUHEI

- TPOU3BOJIUTH (UZUKO-XUMHUYECKHUE
U3MEpEHMUS;

-OLICHUBATh  PE3yJIbTaThl
XUMHUYECKHUX HCCIIEeIOBAHUM.
Baanern:

- HaBbIKaMU WCIIOJIb30BAHUS
npubopoB, CHEIHATU3UPOBAHHOTO
o0opyI0BaHUA, pPEaKTHBOB
XMMHUYECKOH  JIabopaTtopuul  NpH
pelieHny npohecCUOHAIBHBIX 3aa4;
-HaBbIKAMH  OIICHKM  PE3YJbTaTOB
(U3UKO-XMMHYECKUX HCCIIEIOBAHUN.

¢buzuko-




OIIK-5 Cnocoben | OIIK-5.2 Biageer | 3HaTh:

OLICHUBATh aIIrTOPUTMOM KJIUHUKO- | = (bH?)HKO'XPIMH‘ICCKI/Ie OCHOBbI H

Moph o] yHKIIMOHAIBHEIE, nMabopaTopHoit p | TPHHIHAIBL paboTel  00OpYyIOBaHUS

(bU3HOTIOTHYECKUE . XUMHYECKON JTAOOpaTOpHH.
(GyHKIIMOHATBLHON

COCTOSIHHS u Ymersn:

[aTOJIOTNYECKHe JMATHOCTUKH HPH POIICHUH | 1y sopaThes npudopamu,

npoIeCcChl B OpPraHU3Me MPO(eCCHOHATBHBIX 3a/1a4. CTCHUATM3UPOBAHHBIM

yeyloBeKa Ul pPELIeHUs 000opyI0BaHUEM, peakTUBaMHU

npodecCHOHATBHBIX XMMUYECKOH  JIabopaTropuul  TNpH

3aja4 peneHny mpopecCUOHAIBHBIX 3a1a4;

- TNPOU3BOIUTH (PU3UKO-XHMMUYECKUE
HU3MCPCHUSA,

- COCTaBISTH QITOPUTM  (PU3HKO-
XHUMHYCCKHUX HUCCIICIOBAaHUI.
Baanern:

- HaBBIKaMH IIPOBCIACHUA (1)I/I3I/IKO-
XUMHNYCCKUX HCCHeﬂOBaHHﬁ;
-HaBbIKaMH COCTAaBJICHHA aJIrOpUTMa
d)I/I3I/IKO-XI/IMI/I‘{eCKI/IX HCCIICIOBAHMH.
OIIK-5.3 VYMmeer oueHuBaTh | 3HATL:

pe3yabTaThl KJIUHUKO- | = (pI/I3I/IKO-XI/IMI/I‘{eCKI/IC OCHOBbBI H

MabopaTopHoii i | IPUHIMIBL  paboThl  000pYI0BaHHUSI
. XUMHYECKOH TabopaTopuu;
GyHKIIMOHATBEHOU
- pedepeHcHbIe 3HAYCHUS
AUATHOCTHKM TIPH PCUICHUM | &) 5y iMpdeckux OKas3aTereii.

Npo(pECCHOHANBHBIX 33/1a4Y. | Yyern:

- OHOCHHUBATbL PE3YyJIbTAaThl KIWHUKO-
1ab0paTOPHON JUATHOCTHKH;

- HHTEPIPETUPOBATD 3HAYCHUS
MH/IUKAaTOPOB COCTOSTHUSA u
MATOJIOTHYECKHUX MPOLIECCOB OPraHU3Ma
YeJoBeKa, B TOM YHCIE OIpPEACIITh
HapYIICHUS KHUCJIOTHO-IIETIOYHOTO
paBHOBECHSI.

Baagers:

-HaBbIKaMH OLCHKU PE3YJIBTATOB
(U3HKO-XMMHUYECKUX MCCIIETOBaHUM.

3. MecTo AuCHUIVIMHBI B CTPYKTYpPe OCHOBHOM Npo(ecCHOHAIbHON 00pa3oBaTeIbHOM
MPOrpaMMblI

Jucrwmmiaa b1.6.J18 «O0mas xumust, Onoopranndeckasi XuMus BXoauT B O0s3aTeIbHYO
yacTth bitoka 1 OIIOII cnenupanurera.

JI7st yCTIeIIHOTO OCBOCHUSI TUCLUILUIMHBI YPOBEHb HAYAIbHOM MOATOTOBKYU JIOJDKEH BKIIIOYATh!
Xopolme 0a30Bble 3HAHWS MO JAHHOHN JWCIUWIUIMHE, MOJTYyYeHHBIE B CpeIHEM O0pa3oBaTeIbHOM
YUPS)K/ICHUH;, TTOHUMAaHHE W aKTHUBHOE HCIIOJIb30BAaHUE XUMHUYECKOW TEPMHUHOJIOTMU; HABBIKH
pelieHusl 3ama4 M0 XUMHH; HAINHCAaHUS XUMHYECKUX CHUMBOJIOB, ()OPMYJ BEMIECTB II0
HEOPraHWYECKOM XUMHH, XHUMHYECKHX pPEaKIMH IO BCEM H3Y4aeMbIM pa3zieiaM XUMHH,
COCTaBJIATh CXEMBI JJIEKTPOHHOTO CTPOCHUS, OJIJIEKTPOHHBIE W 3JICKTPOHHO-rpaduvecKue
(opMyJIBl AIIEMEHTOB, ONPEACNATh THUIl CBSI3U B MOJEKYJaX, KIacCU(PHUIMPOBATH XUMUYECKHE
PEaKIyK; YMEHHE MOJIb30BaThCSI OCHOBHBIMHU TAOJIUIIAMU IO TIPEAMETY; 3HAHUSI OCHOBHBIX TIPABHUIT
TEXHUKH O€30MacHOCTH MpU pPaboTe B XUMHUECKOW jadopaTopuu, 3HAHHUA MPOCTEUIIETO
71a60paTOPHOTO 000PYIOBAHUS U XUMUYECKON TTOCY/IBI.



JlaHHas MUCHMIUTMHA SBISIETCST 6A30BOM YACTBIO JUIS M3YUEHHUS MOCIEAYIOMIMX JUCIUTUINH
OMOXUMUH, HOPMATBHOM (PU3HUOJIOTHH M TIATOJIOTUIECKOM (PU3HOI0THH, (hapMaKOJIOTHH, TACIUILIINH
CHEIUATIBHOCTH: 00Iass TUTHEHA, TUTUEHA TpyJa, TMTHEHa JIeTel U MOAPOCTKOB, KOMMYHAIIbHAsI
THTHeHa, TUTUCHA TTUTAaHKS, BOCHHAS THTHEHA, PaTHAllAOHHAS TUTHCHA.

4. O0bEéM TUCHHUILIMHBI COCTAB/IACT 6 3aUCTHBIX CAMHMIL, 216 akaJeMUYECKUX 9acoB, B TOM
yrcie 117 gacoB, BbIIEIEHHBIX HA KOHTAKTHYIO paboTy 00ydJaromuxcs ¢ mpenojaBateneM u 99 vaca
Ha CaMOCTOSITENILHYIO Pa0OTy 00yJarOIIHUXCS.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU
B npotiecce ocBoeHuUsT AUCHUIIITUHBL 47151 (GOPMUPOBAHHSI KOMIIETEHITUU HCTIONB3YOTCS:
® 00pa3oBaTeIbHBIC TEXHOJIOTHH:

- JIeKIHsI-BU3yaTu3alus

- mpoOieMHas JICKIHsI

- nabopaTopHbIN MPAKTUKYM

- MacTep-Kiacc

- ydeOHO-HCcClIeIoBaTeIbCcKas padoTa CTYJIEHTOB

- METOJ MaJIbIX TPYIII
o (hOpMBI TEKYIIIErO KOHTPOJIS YCIIEBAEMOCTH:

- TECTUPOBAHHE

- OIICHKA OCBOEHUS MPAKTUYECKUX HABHIKOB

- pelleHHe CUTYallMOHHBIX 3a/1a4

- KOHTpOIbHas paboTa

- HamMcaHue M 3amura pedepaTos

- cobecenoBaHUE 10 KOHTPOJIBHBIM BOIIPOCAM

- TIOATOTOBKA JOKJIaza

DNeMeHThl, BXOJANIME B CaMOCTOATEIbHYIO palbOTy CTyIEHTa: IMOATOTOBKA K

CEMHUHAPCKHM ¥ TMPAKTUYCCKUM 3aHATHSAM, PEIICHWE PACYCTHBIX W CHTYAI[MOHHBIX 3ajad,
HancaHue pedeparon, padora B IHTepHeTe, MOATOTOBKA K dK3aMEHY.
B pamkax u3ydeHHs] MTUCHUIUIMHBI MPETyCMOTPEHBI BCTPEUU C MPEACTABUTEISIMU POCCUUCKHUX
BY30B u Hay4HO-HCCIEAOBATEIbCKUX MPEANPUNTHI, TOCYAAPCTBEHHBIX M OOIIECTBEHHBIX
OpraHu3aIMii, MacTep — KJIACCHI AKCIEPTOB U creruainucToB mo teMam «MK-cnexkrpomerpusi».
«CocTosiHUS BOJIBI B OMOJIOTUYECKUX U MOJICTIBHBIX CHCTEMaX).

6. ®opMBbI NPOMEKYTOYHOM ATTECTALUH

I[To 3aBepmiennu oOydeHus mucuuruinae «OO0mas Xumusi, OnoopraHudecKas XUMHUS» BO 2
CEeMEeCTpE MPOBOAUTCS TPEXATAIHBIN SK3aMEH C UCTIONb30BaHUEM PE3YIIbTaTOB Oa/TbHO-HAKOITUTEIILHOM
CHCTEMBI.

II1. YueOnast nporpaMmma JMCHUILIMHbBI
1. Coneprkanne TMCIMILIAHBI

Pa3nen 1 O0mas xumus

1.1. PacTBOpBI
1.1.1. CnocoObl BbIpa)KeHHs] KOHIIEHTpAI[MM PACTBOPOB: MaccoBas [J0Jis BEIECTBA B
pacTBope, MOJsIpHAsi, HOpMasbHas (MOJSpHAas KOHIIEHTPAILUsS SKBUBAJICHTA), MOJISUIbHAS
KOHIIEHTpauus pactBopa. Tutp pactsopa.
1.1.2 Konnentpanus. [lepecdyeT ofHOr0 BH1a KOHIIEHTPAIIUA B APYTOil.
1.1.3KomnuratuBHele cBoicTBa pacTBOopoB.Ocmoc. OcmoTrueckoe naBiieHne.3akoH Bant
— Todda nana HeINEKTPONIUTOB U  3AEKTPoiauTOB.OcMonsapHOCTh. WM30-, rumo-,
TUNIEPTOHUYECKHUE PACTBOPHI.

1.1.4 3akonbl Payns nis HEIJIEKTPOIUTOB U SJEKTPOIUTOB ['a30BbIe 3aKOHBI (3aKOHBI

I'enpu, JansTona u CeueHoBa).

1.2 DneMeHThl XUMUYECKON TEPMOAMHAMUKHN U KHHETUKH



IIpeamer M METOABI XMMUYECKONM TEPMOAMHAMUKU. B3aMMOCBSA3b MEXKIYy IpOLiECCAMHU
oOMeHa BeIIeCTB M OHEPruM B OpraHu3Me. XUMHYEcKas TepMOJWHAMHUKA Kak
TeopeThyeckast OCHOBa OnosHepreTuku. KanopuitHOCTh MUIIEBBIX TPOAYKTOB.
[lepBoe Hauano TepMoaMHAMUKU. DHTanbnusa. CTaHAapTHas SHTAJIbIUS OOpa30BaHMUA,
CTaHJIapTHas PHTAJIBIUSA cropaHus. 3akoH ['ecca u cnencteus u3 Hero. TepMOXUMHUUYECKHE
npouecchl. [IpuMeHenne nepBoro Hauanga TEpMOJIMHAMUKY K OHocHcTEMaM.
Bropoe nauano tepmomuHamuku. OGpaTumble U HEOOpaTUMBbIE B TEPMOJUHAMUYECKOM
CMBICJIE TIporecChl. OHTpomnus. OHeprus [mnbb6ca. TepmoamHamMudeckue YCIOBH
paBHoBecus. CtangapTHast sHeprust [ m60ca oOpazoBanus. [Ipumeps! SK33proOHUYECKUX U
SHIPPrOHUYECKUX MPOLECCOB, MPOTEKAOIINX B opranusMe. IIpasuino [Ipuroxnna.

1.3 OcHOBHBIE NOHATHS XUMUYECKOW KUHETUKH
1.3.1 [IpeameT 1 OCHOBHBIC TTOHATHSI XUMHUECKOW KMHETHKHU. Kiaccudukarus peakiuii,
NPUMEHAIOIIAACS B KUHETUKE:  pPEeaklMM  TIOMOICHHBIE, TE€TEPOrCHHBIE U
MUKpOT€TEpOTreHHbIE; PEaKLMU POCTHIE U CIIOKHBIE (TapauleIbHbIe, TOCIEI0BaTENbHBIE,
COIpsDKEHHbIE, LIenHble, poToxumuueckue). CKOpoCTh peakUuu. 3aKOH JEHCTBYIOLIMX
Macc. Kunernueckoe ypaBHeHnue peakiuu. [lopsaok peakunn. MonekynsipHOCTb peaKuu.
3aBHCHMOCTh CKOPOCTH peakluu OT TeMmepaTypbl. TemmepaTypHblii KO3 (HUIMEHT
CKOPOCTH peakLUu U ero 0COOEHHOCTH AJI1 OMOXUMHUYECKUX MPOIIECCOB.
1.3.2 Karanu3. Bunel karanuza. depmeHTaTUBHBIN KaTanu3. YpaBHeHHEe Muxasnuca —
Menten. Xumuueckoe paBHoBecue. [Ipunnun Jle [laTense u ero 3HaueHue st )KUBBIX

OpraHU3MOB.
1.4 OcHOBHBIE THUIIBI XUMHUYECKUX PABHOBECHH U MIPOIIECCOB B KU3HEACATEIHHOCTH
1.4.1.bydepnoe peiicTBUe — OCHOBHOW MEXaHHU3M MPOTOJIUTUYECKOTO TOMEOCTa3a

opranu3ma. MexaHusM  JedcTBUs  OyQepHbIX cHUCTEM, HUX KOJIMYECTBEHHbIC
xapaktepuctuku. Pacuer pH Oydepnbix cucrem.bydepHbie cucrembl KpoBu:
rusipokapOoHartHas, pocdarHas, reMorioOnHOBasi, OKCUTeMOTI00MHOBAsI, OEJIKOBAs.
1.4.2.KucnotHo-menoynoe paHoBecue. PH BaxHeilmmx Ouoxunkocte (KpoBH,
KEJTyJ0YHOT'O COKa, CIIIOHBI, CeKpeTa MOIKETYJOUHOU Keye3bl).

1.5 KommekcHble coeTMHEHUS.
OCHOBHbIE TMOJOXEHUSI KOOPAWHAIMOHHON Teopuu. JleHTaTHOCTh JMraHaoB. Peakuuu
0o0pa3oBaHMsl KOMIUIEKCHBIX coequHeHui. KoHcTaHTa HECTOMKOCTM W KOHCTaHTa
YCTOMYMBOCTH KOMILJIEKCHOTO MOHA. [IpencTaBieHust 0 CTpOeHUH MeTaII0()EepPMEHTOB U
IpYruX OHOKOMITJIEKCHBIX COEIWHEHUN (TeMOrJoOWH, IIMTOXPOMBI, KOOalaMuH).
MertannonuraigHelii TOMEOCTa3 U MPUYMHBI €r0 HapylleHus. MexaHu3M TOKCHYECKOIro
JEHCTBUS TSKENBIX METAJUIOB M MBILIbSIKA.

1.6 DnexTpoxumus
1.6.1 DnextpornpoBoAHOCTh OHOXHMIKOcTe W TkaHeill. Peorpadus. OcHOBbI

AJIEKTpOKapauorpauu. HNonodopes. DNEeKTPOCTUMYJISIIHS. Huatepmusi.
YnbpTpaBeicokoyacToTHas Tepanus. Peduexconorus.
1.6.2 VYpauenue Hepucra. [anbBanmveckue »daeMEHTH. Pegokc — TOTEHIMAbI.

VYpaBuenue Ilerepca. OkHCIUTENBHO — BOCCTAHOBUTEIbHbIE TOTEHIIMAIBI OMOIOTMYECKUX
cucteM. MemOpanHblii moTeHMan. buonorenmuansl. [loTeHIIMOMETpHUECKUN METON
OIIpE/IEIICHUS BEIIECTB, KAK OPraHNYECKUX, TAK U HEOPTaHUYECKUX.
1.7 ®u3uKo-xuMusi HOBEPXHOCTHBIX SIBJICHUN, AUCTIEPCHBIX CUCTEM U pacTBOopoB BMC

1.7.1 T'ereporenHoe paBHOBecue. IloBepXHOCTHBIE SBICHMS Ha TMOABUXKHBIX U
HEMOJIBUKHBIX TpaHUIlax.

1.7.2 AncopOLOHHBIE paBHOBECHUS U MPOLIECCH HAa MOABMKHBIX I'paHHUIAX pas3zena ¢as.
[ToBepxHocTHast sHeprusi ['mOOca M MOBEpXHOCTHOE HaTshHKeHHE. YpaBHeHue [ubOca.
IToBEpXHOCTHO — aKTUBHBIE U NTIOBEPXHOCTHO — HEAKTUBHBIE BenecTBa. 1Ipasuio [lrokio
— Tpaybe. U3orepma ancopOrum. OpHeHTAlMsl MOJEKYJT B IOBEPXHOCTHOM CIIO€ H
CTpYKTypa OnoMeMOpaH.AJCOpPOIMOHHBIE PABHOBECHS Ha HEMOJBM)KHBIX T'paHHUIAX
pasnena ¢a3. dusudeckas ancopOIus U XeMocopOIusa. AncopOnusi ra30B Ha TBEPABIX



Tenax. AzpcopOuus u3 pacTBopoB. YpaBHeHue JIsnrmiopa. IIpaBuio BelpaBHHBaHUS
nossipHocTed. M30uparensHas aacopOmus. 3HaAYeHHE aJCOPOIMOHHBIX IMPOIIECCOB IS
JKU3HEJEATEIIBHOCTH.
1.7.3 Xpomarorpadus. Ilonsrue o meTonax aacopOIMOHHOM, pacHpenenuTenbHOH U
MOHOOOMEHHOW  xpomarorpadguu.  ToHKocioiHas  xpomarorpadus, OymaxkHas
xpomatorpadusi.  [IpumeHenne B~ MEOUKO-OMOJIOTMYECKUX M KIMHUYECKUX
UCCIIEIOBAHMSIX.

1.8 ®u3uko-xuMus JUCIIEPCHBIX cucteM. Kommonapl.
1.8.1 Knaccudukanus qucnepcHbix cucteM. Kosmonaasie pacTBopbl. MeToIbI TOTydYeHUs
U OYHCTKM  KOJUIOMAHBIX  pacTBOpoB. Dus3uko — XUMHYECKHE  MPUHLUIIBI
(YHKIIMOHUPOBAHUS UCKYCCTBEHHOU MOYKU. CTpoeHUe KOJIOMAHBIX YyacTull. MexaHu3m
BO3HHUKHOBEHHUS 3JIEKTPUYECKOrO 3apsia KOJUIOMAHBIX YacTUL. DJIEKTPOKMHETHYECKHE
SIBJICHUS, UX 3HAUEHUE JUIsI OMOJIOTUU ¥ MEUILIUHBIL.
1.8.2 Koarymsauus. I[IpaBuno [yneue-I'apau. Ilentuzanms. Kosutomagnas 3ammra.
3HaueHue 11 MEIULIUHBI.

1.9 ®usuko — xumus pacrsopos BMC
1.9.1 Bsicokomonekynsapubsie coeaunenus (BMC): ompenenenue, kiaccudukamms,
CTPYKTYpa, MeTo bl osrydeHusi. CxonctBo u oTiimure pactBopoB BMC ot runpodoOHbIX
30J1€H.
Habyxanue u pactBopeHue OuononumepoB. MexaHusM MU (akTOphl, BIUSIOLINE Ha
HaOyxanue. Crenenp HaOyxanus. JIuorponusle paasl I'opmeiictepa. M303amexkTpuueckoe
COCTOSIHME UM H303JeKTpuyeckass Touka OenkoB. Ilpomecchl HaOyXaHusi B IKUBBIX
opraHusmax, ux OHOJIOTHYECKOe 3HaYCHHUE.
Bszkocte pactBopoB BMC: mocTosiHHasi, aHOMaibHas, OTHOCUTEJIbHAs, YJEIbHAas,
IIPUBEICHHAs M XapakTepuctudeckass. YpaBHeHus OuHireiiHa u Ilrayaunrepa.
Bucko3umerpusi. BA3kocTh KpoBU U JpyruX OMOIOTHUECKUX KUIKOCTEH.
OcMmoTHueckoe  JaBJIeHME pacTBOpPOB  OuomnosnnmMmepoB.  YpaBHeHue [ amnepa.
[Tonuanextponutel. MemOpaHHoe paBHOBecue JloHHaHa, €ro 3Ha4eHHE B Ipoleccax
perynsiuu Metabonu3Mma BeniecTB. OHKOTHYECKOE JIaBIeHUE TKaHEe! U KPOBH.
1.9.2 ®axtopel ycroitunBoctu pactBopoB BMC. BeicanuBanue OHONOIUMEPOB U3
pactBopoB. KoarepBarus, e€ poib B OMOJOIrMYECKUX CHCTEMaX.
3actyaneBanue pactBopoB BMC. Mexanusm u (pakTopsl, BIUSIOLIUE HA 3aCTyAHEBAHHE.
I'enn (cTynHM): kiaccuuKanus, CTPYKTypa, cCBOMcTBa. THKCOTpOnMs, CHHEpE3HC.
buonornueckoe 3HadeHHWE MporeccoB crapeHus reneit. Juddysus m mepuogumdeckue
pEaKIMHU B TeNsIX.

Pa3nen 2 buooprannyeckasi Xumust

2.1 TeopeTudeckre OCHOBBI CTPOEHUS! OPraHUYECKUX COCTUHEHUN U (PAKTOPBI, ONpeaeIstole

UX PEaKIMOHHYIO CHOCOOHOCTh
2.1.1. Knaccudukanuu opranndyeckux coeauHeHuil. Homenknarypa. M3omepus. Buas
rHOpUIM3allid  aToMa yTiepona,c W T CBA3b.OCHOBBI PEAaKIMOHHOW CIIOCOOHOCTH
OpPraHUYeCKUX COCTUHEHUH.
2.1.2. B3aumHO€ BIUSHUE aTOMOB U CIIOCOOBI €r0 Nepejaud B OPraHNnYeCKUX MOJIEKyJIax,
TT,T U pT-CONPsDKEHNE. DHeprust conpsikeHust. ConpsyKeHHbIE CUCTEMBI C OTKPBITON LIETIBIO
(Oytammen-1,3; TMBUHUIOBBIN 3(UP;TPONEHOBBINA anbaerua). COnpsKeHHbIE CHCTEMBI C
3aMKHYTOH 1enbio (OeH30y, muppol, QypaH, THOPEH, MUPUAMH). APOMATHYHOCTDH
(kpuTepuu XIOKKens). DIEeKTpoHHBIE A(PQEKThl 3amMecTuTeNeil B anu(aTrunyeckux u
apOMaTUYECKUX COEMHEHUSIX. NHayKTUBHBIN u Me30MEPHBINIPPEKTHI.
OnexkTponoaoHopHsie (D/]) u anekTpoHoakienTopHbie (DA) 3aMECTUTEINH.

2.2 PeakunoHHasi CIOCOOHOCTH YIJI€BOJOPOIOB
2.2.1 Tumsl peareHTOB (paaMKaibHBIE, EKTPOGMIbHBIE, HyKiIeopuabHbIe). CrocoObI
paspbiBa KOBAJIEHTHOH CBsI3U (TOMOJMTHYECKUH, rereposntuueckuil). Kinaccuduxaums
OpPraHMYECKUX peaklui. Peakuiny paaukaibHOro 3aMElICHNs: TaJlOreHUPOBaHUE AJIKAHOB



n uukinoankaHoB. Ilonstme o wnenHeIX mnpoueccax. PermocenektuBHOCTB.Peakiun
aneKTpopuiIbHOrO npucoeanHenus. [lpasuno MapkoBHUKOBA.
2.2.2 Peaknuu 3neKTpOQUIBHOTO 3aMelleHHsA. BiusHue >IEKTPOHOAOHOPHBIX U
AJIEKTPOHOAKIIETITOPHBIX 3aMECTUTENIEH Ha NepepacnpeiesieHne MEKTPOHHON MIIOTHOCTH
B OCH30JILHOM p€ U UX OpUEHTHpYIolee NeiicTBHE.

2.3 PeakiimoHHas crocOOHOCTh CIIUPTOB, aJIbAETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT
2.3.1 XapakTepucTHKa KJIacCOB: CIMPTHI, (PEHONbI, ajabAETHJ]Ibl, KeTOHbl. KucimorHsle
cBoiicTBa cnupToB U (peHonoB. Peakmuu HyxieopuiabHOro 3amemieHus (Sy) B psady
rugpokcucoeaunennil. Peakuun snumunupoBanus (E). Oxucnenue cruproB. DeHOIbI
OJIHO-, IBYX- U TpexaToMHbIe. [Ipumepbl 1 MeMKO-0MOIOTHYeCKOe 3HaAUEHUE.
2.3.2 OKCOCOEMHEHUS: allbJETH/Ibl, KeTOHbI. Peakiiun HyKi1eo(pHIbHOTO MPUCOSTUHEHUS
C ydacTHEM KapOOHWIBHOW TpyIIbl. DJIEKTPOHHOE CTPOEHHE OKCOorpymmbl. Peakuuu
HyKJIeopUuIbHOTrO npucoenuHeHus (An) B pALy albJETHIOB U KETOHOB: 0Opa3oBaHME
OTKPBITHIX TOJyaleTalled U areTajeill; BOCCTAHOBJIEHHE; NMPUCOETUHEHNE-0TIIEIIIICHHE.
Kero-eHonbHass Tayromepus. Peakuum anpnonpHOM  KoHAeHcauuu. OKuCIIEHHE.
["anodopmHbIE peakIyu.
2.3.3 Kap6oHoBble KHCIOTHI. Peakiun HyKJI€O(QUIBLHOIO 3aMelleHHs B KapOOHOBBIX
kucnorax. KapOoHOBbIE KHUCIIOTBI: OINpeiesieHUue, OTAENIbHBIE MPEACTABUTEIN U UX
Ouosiornueckoe 3HaueHue.MoHokapOoHOBbIe. HacbllieHHbIC: MypaBbUHAs, YKCYCHas,
MacJsiHas; BBICOKOMOJIEKYJISIPHBIE TMPEACTaBUTENN — MaJbMUTUHOBAs, CTEAPUHOBAS.
HenacpliieHHble: akpwioBasi, BBICOKOMOJIEKYJISIPHBIE IIPEICTABUTEIN — OJEUHOBAs,
JIMHOJIEBAs!, apaXxHI0HOBAS.
Jukap6oHoBble. HacelieHHble: 1aBeneBas, MAaJIOHOBAas, SHTapHAas, IJIyTapoBas.
Henaceinienneie: OyTenaunoBas (umc-Tpanc HU30MEphI OyTeHA1O0BOI
KHUCJIOTHI).DJIEKTPOHHOE CTpOeHUE KapOOKCHIbHOM rpymmbl. KuciaoTHble cBoiicTBa
KapOOHOBBIX KHCIJIOT: Juccouuanusi, obpazoBaHue coisieid. Peakiuu Hykieo(uibHOro
3amerienus (Sy), ux Mexanu3M. OOpazoBaHHE XJIOPAHTMIPUIOB, AHTMJPUIOB, aMUIOB,
CIIOXKHBIX 3(UPOB, AUMITIUIEPUHOB (TIHLEepuaAoB). BoccraHoBieHne KapOOHOBBIX
kuciot.Crennpuyeckue peakiuu JTUKapOOHOBBIX KHUCIIOT: J1eKapOOKCHIMpPOBaHHE,
o0Opa3oBaHHe LIUKINYECKUX aHTHIPUIOB.
2.3.4 OyHKUMOHAIbHbIE IPOU3BOAHbIE  KAapOOHOBBIX  KHCIOT:  OKCOKHCIOTHI,
THJIPOKCUKHUCIIOTHL,  JAUKapOOHOBble  KHCIOTBHl.  CTpoeHne ©  Ouooruyeckas
poib.OKCOKUCIIOTBI, THUIPOKCUKUCIOTHI, JUKapOOHOBBIE KHUCIOTBHI:  OIpeesIeHUE,
OTHENbHbIE TMPEACTABUTEIM, UX OHMOJIOrMYecKOe 3HauyeHue. AJbIETUJOKUCIOTHI:
IJIMOKCUIIOBasA. KeTOHOKMCIOTBI: NMHUPOBHHOTpAJHAsl, AaleTOyKCyCHas, LIaBeJeBO-
YKCyCHasl,  O-KeTOIJIyTapoBas.I MAPOKCUKMCIOTHI:  TJIMKOJEBas, MoJIouHas,  [-
TMJIpOKCUMACIAHAsL, Y-TMIpOKCUMacisHas, JuMoHHas. Crhenuduueckue CBOWCTBa
TUJIPOKCUKHUCIIOT: AeTUApATAIU o, 3, Y-THAPOKCUKHUCIIOT.
OCHOBHBIE IOHATHS CTEPEOU30MEPUN: ACUMMETPUYECKUI aTOM YIepoia, STaHTHOMEPHI,
auactepeoMmepsl, pamemar. IlpoeximonHble Qopmynsl Dumepa; OTHOCHUTENbHAS U
a0cooTHast KOH(UTypaui. DTaHTHOMEPBI MOJIOYHOM KUCIOThI, u3oMepsl L u D — psna.

2.4 YraeBonapl. o — AMHHOKHCIOTHEL. IlenTuasl, 6enxu
2.4.1 Vrnesoasl. CTpoeHHE U CBOHCTBA. YTJIEBOIbI, HMX OHOJIOTHYECKas pPOJb.
Knaccudukanust yrneBomoB. Monocaxapuasl. Kiaccudukamuss MoOHOCaxapuaoB:
aJIbJI03bl, KETO3bl; TPHO3bI, TETPO3bl, NEHTO3bl, T'€KCO3bl. OTKPHITHIE WM OKCO-(POPMbI
MoOHOcaxapuaoB. OTaenbHbIE NpPEICTaBUTENN MOHOcaxapuaoB. llenrossl: pubosa, 2-
Je30Kcupub03a, KCuio3a, pulyio3a, KCHIIyJ103a; FeKCO3bl: TTII0K03a, MAHHO3a, raJlakTo3a,
dpykro3a. Crepeomszomepuss MoHocaxapuaoB, L mw D — crTepeoXxuMHU4YecKue pSIbI.
Juacrepeomepsl, snumepsl. Lluknuyeckue (GopMbl MOHOCaxapuioB, MX OOpa3OBaHHUE.
®opmynsl Xeyopca. PypaHO3HBIE W MMPAHO3HBIE IUKIIBL: O U [-aHOMEpBI. [{uK10-0KCO-
TayTOMEpHSL.



2.4.2 Xumuyeckue cBoiicTBa MoHocaxapuaoB. OOpazoBanue O- u N-TJIMKO3MIOB.
OO6pazoBanne MPOCTHIX U CIOKHBIX AhupoB. Docdarel MOHOCaxapu10B. BoccTaHoBieHNE
MoOHOcaxapuaoB. CaxapHble CHOUPTBL:  KCHJIUT, COpOUT, MaHHUT. OKHCIeHHE
MOHOCaxapuA0B. [ THKOHOBBIE, IITMKAPOBbIE, [NIUKYPOHOBBIE KHCIOTHI.

2.5 Cnoxnele yraeBoabl. Onuro- u nonucaxapuasl. CTpoeHUE U CBOMCTBA
Cnoxuble yrineBogbl. Kiaccudukanus cioxHbIX yrieBofoB. Jucaxapuabl. Manbrosa,
1eIo01Mo3a, JaKTo3a, €axapo3a; MX COCTaB, CTPOEHHE M OHOJIOrMYecKoe 3HAYCHHE.
CBoiicTBa AMcaxapuJoB: LHMKIO-OKCO-TAyTOMEpHS; BOCCTAHOBUTENbHAS CIIOCOOHOCTB;
MyTapoTauus; ruaponus. [omomonucaxapunsl. Llemmronoza, kpaxman (aMmiosa,
aAMUJIOTIEKTHH), TJIMKOTEH; MX Ouojoruyeckas posb. CTpoeHune OMO3HBIX (parMeHTOB
Ha3BaHHBIX MOJNKCaXapuloB. JIeKcTpaHbl, UX COCTaB M OHOJOTMYECKOE 3HAYCHHUE.
I'erepononucaxapuasl. ['enapuH, XOHIPOUTUHCYIb(ATHI, UX COCTaB U OMOIOrHYECcKas
ponb. ['mamypoHoBas kuciora, e€ Ouosormueckoe 3HaueHue. CrpoeHue (parmeHra
ruanypoHoBoi kuciaoTel.[lepBudHast u BTopuuHasi CTpyKTYyphbl noiucaxapuo. ['uaponus
II0JINCAXAPUIOB.

2.6 o — AmuHOKHUCHOTHL. [lentuapl, 6enku. CTpoeHHue U CBOKMCTBA
2.6.1 Knaccudukanum aMUHOKUCIOT. AMUHOKHUCIIOTBI: HEUTpaIbHbIE, KUCIIbIE, OCHOBHBIE.
W3osnexkTpuyeckass  TOYKa M HM303JEKTPUUECKOE  COCTOSSHUE  AMUHOKHCIIOT.
Crepeousomepusi amMuHOKUCIOT. L u D — crepeoxumuyeckue psabl. AMdoTepHbIe
CBOMCTBAa aMHHOKHCIIOT: B3aMMOJEHCTBHE C CHJIbHBIMU KHCIOTAaMH U LIEJIOYaMHU.
Cnenuduueckne peakuuyl aMHHOKHUCIOT; HX OWOJIOTMUYECKOE 3HAuYeHUEe WU
AQHAJIMTUYECKOE  HCIIOJIb30BAHME:  JI€KapOOKCUIMpPOBAaHUE;  TPAHCAMUHUPOBAHUE;
JIe3aMHHHUPOBaHUE (OKUCIUTEIBHOE, HEOKUCIUTENBHOE, C YIaCTUEM a30TUCTON KUCIIOTHI);
B3auMo/eiicTeue ¢ popmanuHoM (MeTo (OPMOIIBHOIO TUTPOBAHNUSA); B3aUMOJIEHCTBUE C
rugpokcugom Mmeau (II) ¢ oOpasoBanumem xematHoro kommiekca. OcoOeHHOCTH
XUMHUYECKUX CBOWUCTB 0-, -, Y- aMUHOKUCIIOT.
3.3.2. Ilentuasl. benxu. Crtpoenue u cBoiictBa.Kiaccudukauus u Ouonornyeckoe
3HaueHue. OOpa3oBaHWE TENTHUIOB M OEJIKOB; WX cOCTaB, Ha3BaHus. CTpoeHHE
MOJIMIIENTUIHON Lenu. benkn HeWTpallbHbIE, KUCIBIE, OCHOBHBIE. 3031€KTpHuecKas
Touka 6enkoB. CTpoeHue nenTuaHoN (aMmuaHom ) rpynmbl. CTpyKTypbl O€JIKOB: IEpBUYHAs,
BTOpUYHAs, TPETHUYHAs, YETBEPTUYHAs M CBs3M, UX crabuimsupyomue. JleHatypauus
O0enxoB. [I'maponmu3 O€NKOB: YACTUYHBIA, TIONHBIA (EPMEHTATUBHBIA, TPOTYKTHI
THIPOJIN3A.

2.7 buonoauMepsl U UX CTPYKTYPHbIE KOMIOHEHTHI. JIUmu b1
2.7. 1 HyknenHoBble KHCIOTbI. CTPOEHHUE U CBOMCTBA.
MOHOHYKJIEOTH 1B, TOJUHYKJIEOTH/IbI, HyKJIENHOBBIE KUCIIOTHI; UX OMOJIOrHYecKas poJib.
Bunsl HykiienHoBbIX KucaOT.IlypruHOBbIE (aJeHUH, TYaHUH) U TUPUMHIMHOBBIE (ypaLui,
TUMUH, LMTO3WH) OCHOBaHUSI — CTPYKTYpHbIE KOMIIOHEHTHl MOHOHYKJIEOTH]IOB,
obpazyromux PHK u JIHK. Jlaktum-naktamHas TayToMepusi. Murpaius aroma BoJopo/ia
B uMHAa3onbHOM 1nwmkie.llenTo3sl (pubo3za w ge3okcupubo3a) Kak CTPYKTypHBIC
KOMIIOHEHTbI MOHOHYKJICOTHI0B. HyKiieo3uapl: coctas, CTpOEHHUE, Ha3BaHMsl, TUAPOIIN3,
ouonoruueckas posib.Mononykneorunsl JIHK m PHK: cocra, ctpoenue, Ha3Banwus,
ruaponns, Ouosoruueckas poib.O0pazoBaHue NOMMHYKIEOTHIO0B. DochoauspupHas
cBasp.llepBuuyHas CTpykTypa HYKIEHMHOBBIX Kucior.Bropuunas crpykrypa JIHK.
KoMIuieMeHTapHOCTh  HYKJIEMHOBBIX OCHOBaHMH. Ponb BOIOpOAHBIX CBsi3el B
dbopMHpOBaHUM  BTOPUYHOW  CTPYKTYypbl. [loHSATHE O TPETHYHOH  CTPYKType
JHK KucnotHelii, oOCHOBHOW U (hepMEHTATUBHBINA THAPOIU3bI HYKICHHOBBIX KHUCIOT,
npoaykTel Tuaponusa.Hykneosuamono- u nmomudocharsr: AMD, AJID, ATD, YD,
YT®, I'T®. Hyxneozuaukinodochats: TAM®D, ul’ M®. OcoGeHHOCTH CTpPOEHUs H
ouonoruueckas possb. [loHsATHE O HYyKJIEONPOTEUHAX.
2.7.2 TlonudyHKUMOHANbHBIE M TreTepo(yHKIMOHAIbHBIE COEIUHEHUS — OCHOBA
OMOJIOTMYECKM AaKTUBHBIX BEIIECTB OpraHM3Ma U JIEKapCTBEHHBIX IPENapaToB.



[TonudyHKIMOHATIBHBIE COCAMHEHUS W HUX  MEIUKO-OMOJOrMYecKoe 3HaueHHE.
MHoroaroMHble CHOUPTHI: ITUICHIVIMKONb, TJIMIEPUH, MHUOMHO3MUT, KCHUJIHUT, COpOMWT.
JIByxatomMHble  (EHOJBI: MUPOKATEXUH, PE30pLUUH, TUAPOXUHOH. llonmaMuHbL:
STWIEHANAMHUH, MYTPECIHH, KaJaBepuH. J[ByXOCHOBHbIE KapOOHOBBIE KHCIIOTHI:
I1aBeJieBas, MaJlOHOBasi, sIHTapHas, TiyTapoBas, (ymaponas. ['erepodyHKIMOHAIBHBIE
COETMHEHUS U UX MEANKO-OMOJIOTHYECKOEe 3HAaU€HHE. AJTbAETHA0OKUCIOTHI: TIMOKCUIIOBAS.
KeToHOKHMCIIOTBI: NHUPOBUHOIpajHas, AaleTOyKCyCHas, IABEJIEBO-yKCyCHas, O —
KeTorayTapoBas. [ MAPOKCUKUCIOTHI: TIMKOJIEBAsI, MOJIOYHAsI, B-TUApOKCUMACTsSHAs, Y-
rugpokcumacisgHas (OMK). AMHUHOKHCIOTBI: 0~ aMHHOKHCIIOTBI KaK CTPYKTypHBIE
AJIEMEHTHI TPUPOAHBIX OenkoB; y-amuHomacsHas kuciaora (TAMK). YroneHas kucinora
U e€ MpOu3BOJHBIE: KapOaMMHOBAsI KUCIIOTA, ypeTaHbl, MOUEBHHA (kapObaMum), OMyper,
ypeuasl KUCIOT, ypeuIoKHcIoThl. bapOutypoBas kuciora, OGapOuTypaTsl (BepoHal,
JroMHUHAT). MoueBasi KUCIIOTa, ypaTbl. AMUHOCIHUPTHI: KOJAMUH, XOJIMH, alleTUIXOIUH.
AMUHO(EHOIBI (KaTeXoJIaMUHBI): nodamuH, HOPAJIPEHAJINH, aJpCHAJIVH.
I'eTepodyHKIIMOHATIBHBIE TPOU3BOHBIE OEH30JIBHOTO P U UX MEIUKO-OMOJIOrHYecKoe
3Hauenue. [lapaamunoGensoitnas kucinora (IIABK) u e€ mpousBogHble (aHecTe3MH,
HoBOKauH). CynbhaHuioBas UM napaaMMHOOEH30JICYIb(paKUCIOTa U €€ MPOU3BOAHbIE —
cyJb(paHUITaMUIBI (cTperrroru). CynbhanunaMuasl  KaK  aHTUMETAOOJHTHI
napaamuHo6en3oiinoil kucnotsl (ITABK). CamunuioBas kuciora U e€ MPOU3BOJHBIC:
caJlMIMIAT HATpHs, METWICAIULUIAT, (PeHucanuuuiaaTr (cajaoi), aueTUICATUIIIOBAs
kucnota. [Tapaamunocanununosas kuciora (ITACK). HukotuHoBas kuciora u e€ amun
(HMKOTHHAMUN).
[Tonurerepo@yHKIMOHANBHBIE COCAMHEHUS M UX MEIUKO-OMOJOrMYecKoe 3HaueHHE.
VYrneBosabl Kak MpeACTaBUTEIN MOJUTUIPOKCUATIBAECTUAOB UM MOJIUTUIPOKCUKETOHOB.
JIuMOHHAs KUCJIOTa KaK MPeICTaBUTEIb TPUKAPOOHOBBIX THPOKCUKHUCIIOT.

2.8 Ombnsiemble aunuabl. Bocka, xupsel, Macia. @ocomaunuabl. COuUHronunasl. ['MTUKOIUITNIBL.

CrpoeHue, CBOMCTBa U OHOJIOTHYECKAs POJIb
Jlununer: onpenenenue, kiaccupukanus. OMbUISIEMble JIMMUIBI, UX KiIaccu(UKaLUs U
Ouonorndeckass poib.OCHOBHBIE BBICHIME JKUPHBIE KHCIOTBI, BXOJSIIME B COCTaB
JUOUIOB: TaJbMUTHHOBAs, CTE€ApUHOBAas, OJICMHOBAs, JMHOJIEBAs, JIMHOJIEHOBAS,
apaxuJOHOBas; WX Ouosornyeckas posb. He3ameHumble >kupHble KUCIOTHI. [IpocTbie
JMIHABL BOCKA, )KUPBI, MAcCla; X COCTaB M OMOJIOTHYECKas posib. ECTECTBEHHBIE KHUPHI
KaK CMeCh TpPHALMITIMLIEPHHOB (Tpuriuuepuaon). Kiaccudukanus, HOMEHKIAaTypa U
XUMHUYECKHE CBOMCTBA TPUINIMLEPUAOB: TUIPOJIN3, OKUCIEHHE IO KpPaTHBIM CBS3SIM,
npucoequHeHue  (Bogopona, iHoxpa). IloHatme o mepekUCHOM — (NEPOKCHIHOM)
okucnennu.@oconunuas: onpexneneHue, kinaccupukamus. DocdarugHble KHUCIOTHI,
dbocharununxonuusl  (IeUUTHHBI), GdocaTuauiacepursl, QGochaTuaNIITAHOTAMUHBI
(xedanmubl), GocHaTHIUITNHOZUTHI, UX CTPOSHUE B OMOJIoruIeckas poiib. Ima3mMonoreHsl,
UX CTpoeHHEe U Ouosiornveckas poib.COUHTOIUMUIBI: CHUHTOMUETUHBI, LIEPaMUIbL; UX
CTpOEHHE W OMOJOrHyecKasl poib. [ MMKomumuabl: mepeOpo3us! (ramakTonepedpo3uIsl,
TJIIOKOLIEpeOpO3H/Ibl), TAaHIIIMO3UAbI; UX CTPOEHHE U OUOJIOTHYECKask POJib.



2. Y4yeOHO-TeMAaTHYECKUH NJIAH TUCHMILINHBI (B AaKaIeMUYECKUX YacaxX) U MATPULA KOMIIeTeHIHii

KonrakTHas paGora DopmbI
o0yyarommxcs ¢ Camocros Hcnoab3yemsbl | Tekyuie
npenojaBarejemM Bcero TeJbHasl e ro, B
° 4acoB padora ®opmupy | obpasoBarteib T.4.
Koawbl (Homepa) moayJieii (pa3aesioB) E E Ha cryaedTa, | Hroro | emble HbIE pYyOexH
AUCHMILIMHBI M TeM = &z qE KOHTAKT | BKJIKOYasi | 4YacoB | KOMIIETEH | TEXHOJIOIHH, oro
g g E 3 HYI0 NMOAr0TOB M CIoco0ObI U KOHTPO
= g X i padoTy Ky K MeTO/IbI as
E 3 IK3aMeHy o0yueHust ycneBae
MOCTH
Pazgen 1 Oomas xumus 16 36 52 36 88 YK-1 JIB, JII1, YUPC
VK-8
OIIK-3
OIIK-4
OIIK-5
1.1 1 4 5 4 9 X JIB, JIII, YUPC | T,C,3C
1.2 1 4 5 4 9 X JIB, JIII, YUPC | T,C,3C
1.3 2 4 6 4 10 X JIB, JIII, YUPC | T,C,3C
1.4 2 4 6 4 10 X JIB, JIIT, YUPC | T,C,3C
1.5 2 4 6 4 10 X JIB, JII1, YUPC | T,C,3C
1.6 2 4 6 4 10 X JIB, JIII, YUPC | T,C,3C
1.7 2 4 6 4 10 X JIB, JIIT, YUPC | T,C,3C
1.8 2 4 6 4 10 X JIB, JIITI, YUPC | T,C,3C
1.9 2 4 6 4 10 X JIB, JIIT, YUPC | T,C,3C
Pa3nen 2 buooprannyeckass xXumus 14 51 65 36 101 VK-1 JIB, JIIT, YUPC | T,C,3C
VK-8
OIIK-3
OIIK-
OIIK-5
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2.1 1 8 9 5 14 X JIB, JITIT, YUPC | T,C,3C
2.2 1 8 9 5 14 X JIB, JII1, YUPC | T,C,3C
2.3 2 8 10 4 14 X JIB, JITIT, YUPC | T,C,3C
2.4 2 8 10 4 14 X JIB, JIIT, YUPC | T,C,3C
2.5 2 8 10 4 14 X JIB, JITT, YUPC | T,C,3C
2.6 2 8 10 4 14 X JIB, JII1, YUPC | T,C,3C
2.7 2 8 10 4 14 X JIB, JITT, YUPC | T,C,3C
2.8 2 5 7 4 11 X JIB, JIIT, YUPC | T,C,3C
OK3aMeH 27 27 T,I1p,3C
HNUTOI'O: 30 87 117 99 180

Cnucoxk cokpamenuii: srexyus-eusyanuzayus (JIB), npobnemnas nexyus (ILI), macmep-kracc (MK), memoo manvix epynn (MI), yuebHo-
uccnedosamenvckasn paboma cmyoenma (YUPC), nabopamopnvuii npaxmuxym(J111). @opmel mexkyuyezo u pyoexcnozo konmpons ycneeaemocmu: T —
mecmuposanue, IIp — oyenka oceoenus npakmuyeckux Hagvikos (ymenui), 3C — pewtenue cumyayuonnvix 3aday, KP — konmpoavnas paboma, P —
Hanucauue u 3awuma pegepama, C — cobecedosarnue no KOHMPOIbHbIM BONPOCAM, /] — nod2omoska 0oknada u op.



IV. ®onx OLICHOYHBIX CPEICTB /I KOHTPOJIS YPOBHS C(hPOPMHPOBAHHOCTH KOMITETEHLMI
OueHovHbIe cpeAcTBa AJIsl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH
Ilpumepul 3a0anuit 6 mecmogoit popme

Buibepume o0un npasunvbhviii omeem:
1.Yamie Bcero 1Jisl BbIpaeHUs1 KOHIEHTPALUH HUCIOJb3YIOT. ..
1) MaccoByto J0JI10, MOJISIPHYIO KOHIIEHTPAIUIO, MOJIBHYIO JIOJTIO
2) mapuuanbHOE AaBIIEHUE, MPOIEHTHYIO KOHIICHTPAIUIO, 00IIee YHCIIO
PacCTBOPEHHBIX BEIICCTB
3) ko3 duIHEeHT PaCTBOPUMOCTH, PACTBOPUMOCTD, 0OBEMHYIO JIOJIIO
4) 4YuCIEHHOE 3HAYCHHE IUIOTHOCTH PacTBOpa, KOdDPHUIueHT
MPENOMIICHUS, DTIEKTPOIIPOBOIHOCTH PacTBOPA
2.MoJisipHasi KOHIEHTPALHA PaccCYUThIBaeTcs nmo popmyie

1) Cm :mréi)B—_TBean)ﬂ) :M (B—Zélg;l;(?))—mm) ’ [Mom’/”]
2) Cm = M (’:-1(32-)8;4) EK;())-OT(Z:M) ? [Monb/xr ]

= Fops) =Wk (ppey - o

4) C =lo(ema) m (8- 5a) [MOJ'IL/J'I]

> T V(p-pa) ~ M (B-Ba)X (p-pa)’
3. MoJsipHasi KOHIEHTPAIUs IKBHBAJIEHTA PaCcCUNTHIBaeTcs mo popmyJie

D Cpy =i rem =7yt o]
2) C,, =gl o]
) C = =wmr iy o)
DC, =P =gy bowa)

4. MoasibHasi KOHIEHTPANUs paccunThiBaeTcs no gpopmy.Je

1 _ n(s-Ba) __ m (8- Ba)
) Cm “m(p-rtens) ~ V(B-Ba)m(p- Tenﬂ)s[MOHb/Kr]
2 _ m(s-8a)%000
) Cm M (- Ba) (p- Tens) ’ [Monb/xr]
3 _n(s-Ba) __ m (8- Ba)
) C= V(p-pa) ~ M (B-Ba)X (p-pa)’ [MOHb/n]
_n,(s-Ba) __ m(B- Ba) [MOH],/J'[]

4) 2 " V(p-pa) M (B-Ba)X (p-pa)’

5. KHCJI0THOCTH PpacTBOPOB MNPHHATO BbIPAXKATH 4Yepe3 BOAOPOIHBIN
nokasaresib (pH pacTBopoB), paccunTbiBaeMblii 10 (popmy.ie...

1) pH=Ig[H] 3)pH = -1g [H']
2) pH=-lg[OH] 4) pH=-1n[OH]

6. 3nauenue pH umcroii Boasl npu 25°C cocrasJsier...

1)1 2)7 3)0 4)10
7.B xkucaoi cpeae 3Hauenusi pH

1)<72)>73) 7 H1
8.B mesiouHoii cpeae 3navenusi pH

1)<72)>73) 7 Hl

9.Ecau 3nauyenue pH=7, To cpena siBisiercs
1) kucnou 2) mea0YHOoM 3) HeHTpaIbHOU
10.B 0,01 1 pacTBope ogHOoOCHOBHOM Kucja0Thl pH=4. Kakoe yrBep:xaenne
0 CUJIe 3TOH KMCJIOThI NPABWIbHO?
1) kucnora cnabas 2) KUCJIO0Ta CUJIbHAS



11.Kak Ha10 NI3MEHUTHh KOHLEHTPAIMIO MOHOB BOJA0PO/a B pacTBope,
4yT00b1 pH pacTBOpa yBeMUMIICH HA eAUHULY?

1) yBenuuuts B 10 pa3 3) ymenpuTh B 10 pa3

2) yBenn4uTh Ha 1 MoNb/1 4) yMeHBIINUTH Ha 1 MOJB/T
12.KoHueHTpanus HOHOB BOJIOPO/ia B PacTBOPE - 3TO

1) akTUBHas1 KUCJIOTHOCTD 3)noTeHnnagbHas KUCIOTHOCTh

2)o01m1as KUCIOTHOCTD
13. KoHueHTpauuss KHCJOTHI B pacTBope (M JAUCCOUMHUPOBAHHBIX, H
HEUCCOIMMPOBAHHBIX MOJIEKY.JI) - 3TO
1) akTHBHAsI KUCJIIOTHOCTh 3)noTeHIManbHas KUCIOTHOCTh
2)o01m1as KUCIOTHOCTh
14. KoHueHTpamus HeIMCCOUMUPOBAHHBIX MOJIEKYJ KHCJI0THI B paCTBOpE —
3TO
1)akTUBHASI KUCJIOTHOCTh 3)moTeHnanbHass KUCIOTHOCTh
2) o011ast KUCJIOTHOCTh

dmanonvt omeemog
1-1, 2-3, 3-4; 4-2;5-; 6- 2; 7- 1; 8-2;9- 3; 10- 1; 11-3;12-1;13-2;14-3.

Kpumepuu oyenku mecmoeozo konmpons
Onenka 3auteHo ctaBuTcs npu Oosiee 70% NpaBUIIBHBIX OTBETOB, OLIEHKA HE 3aYTEHO
craBurcs npu 70% 1 MeHee NPaBUIIbHBIX OTBETOB.

lemepbl KOHmMPOJ/IbHBIX 60NPOCO6 /17 cOOece006anus/nUCbMeHHO20 KOHmMpOJis 3HaHUll

1. B uem 3axirodaercsi 3HaU€HUE PACTBOPOB JJISl )KUZHEAEATEIIbHOCTH Oprann3mMoB? UTo Takoe
KOHLIEHTPALlMOHHBIN romeocTas?

2. Yrto Ha3pIBalOT TUAPOPMIBHBIMU U TUAPOGOOHBIMH (PYHKUMOHAIBHBIMU Tpynmamu? Yto
Ha3bIBAIOT AU(PUIBHBIMU BelleCTBAMU?

3. UYrto Takoe nudpdysus? Kax maremarnyecku omnuceiBaetrcst mnpouecc augdpysuun? Uro
Ha3bIBAIOT IACCUBHBIM M aKTUBHBIM TPAHCIIOPTOM BEIIECTB?

4. Yrto Ha3bIBaeTCSI OCMOCOM M OCMOTHYECKHMM jaBiieHueM? Kak MaTremaTHuecku BBIpa3uUTh
3aBHCHUMOCTh OCMOTHYECKOTO JaBJICHHs OT KOHIEHTPALMU PACTBOPEHHOTO BeIIeCTBa (LI
HEDIJIEKTPOJIUTOB, JIEKTPOIUTOB M BEIIECTB, 00OPa3yIOIIUX aCCOLUATHI)?

5. UYto Ha3BIBAIOT H30-, TUIIO- W THICPTOHUYCCKUMU paCTBOpaMI/I? I'me »tn pPacTBOPLI
MMPUMCHSAIOTCA B MGI[I/IIII/IHe?

Kpurtepun onenku:

5 ©0ammoB — CTYAGHT JIGMOHCTPUPYET CHCTEMHBIC TEOPETHUECKUE 3HAHWS, BIIAJCET
TEPMUHOJIOTHEH, JIOTUYHO U TIOCJIEIOBATEIHLHO OOBSICHSIET CYUIHOCTH SIBJICHHH U IPOIIECCOB,
JIeNIaeT apryMCHTUPOBAaHHBIE BBIBOJABI W OOOOIICHWS, TPUBOAUT MPHUMEPHI, TOKa3bIBACT
CBOOOJTHOE BIIAJICHUE MOHOJIOTHYECKOW pEYbl0 M CIIOCOOHOCTh OBICTPO pearupoBaTh Ha
YTOYHSIIOILINE BOTIPOCHI,

4 6a1a — CTYJCHT JEMOHCTPUPYET NMPOYHBIE TEOPETUUESCKHUE 3HAHUS, BIIaJIeeT TEPMHUHOIIOTHEH,
JOTMYHO W TOCJICAOBAaTEIbHO OOBSICHSIET CYIIHOCTh SIBICHHM W TIPOIIECCOB, JeJacT
apryMEHTHPOBAaHHBIE BBIBOJBI U OOOOINEHUS, MPUBOAUT TNPHUMEPHI, IOKA3bIBACT CBOOOTHOE
BJIaJICHHE MOHOJIOTHYECKOW PEYbl0, HO MIPU ITOM JICIAET HECYIICCTBEHHbBIE OIIUOKH, KOTOPBIC
NOTOM OBICTPO  HCIIPABISIET CAMOCTOATENBHO WM TPH HE3HAYUTEIBHOW KOPPEKIHU
npernoiaBaTesieMm;

3 Gau1a — CTYACHT JEMOHCTPUPYET HErIyOOKHE TEOPETHYECKHE 3HaHWsI, MPOSBISET CIado
c(OpPMHUPOBAHHBIC HABBIKM aHaJIM3a SIBJICHUH M IPOIECCOB, HEIOCTATOYHOE YMEHHUE JIeiaTh
apryMEHTHPOBAaHHBIC BBIBOJABI M MPUBOAUTH NMPUMEPHI, TOKA3hIBAET HEJIOCTATOYHO CBOOOTHOE



BJIQJICHUE MOHOJIOTUYECKON pPEubl0, TEPMUHOJIOTUEH, JIOTMYHOCTBIO U MOCIJIEI0BATEIbHOCTHIO
W3JIOKEHUS, JIeNlaeT OIMMOKH, KOTOpPhIE MOXKET MCHPAaBUTh TOJBKO TP  KOPPEKIIUH
MIperno/iaBaTelieM;
0 0a/JI0B — CTYJCHT OTKa3bIBACTCS OT OTBETA WJIM JEMOHCTPHUPYET HE3HAHHWE TEOPETUUECKHUX
OCHOB TIpe/IMeTa, HeC(pOPMUPOBAHHBIE HABBIKH aHAJIN3a SBICHUI U MPOIIECCOB, HE YMEET JeNlaTh
apTyYMEHTHPOBAHHBIC BBIBOJBI W TPUBOJIUTH TPHUMEPHI, IIOKA3bIBAET CJIa0oe BIAJEHUE
MOHOJIOTMUECKOW peyblo, HE BIAJCET TEPMHUHOJOTHEH, MPOSBIAET OTCYTCTBUE JIOTMUYHOCTH U
MOCJIEIOBATEIILHOCTH W3JIOKECHHS, JENIaeT OIMMMUOKHM, KOTOPhIE HE MOXKET UCIPABUTH JaXe MpPH
KOPPEKIUHU MTPENO01aBaTeIIEM.

Ilpumepvr cumyayuonnvix 3a0au
3agauya 1. B npoOupky BHECIH MUIMETKON 3 MII pacTBopa XJIOpWIa HATPUsS C MacCOBOW JoJiei
0,25 % wu nobasuim 0,5 M goHOpckoil kposu. Temmeparypa omsita 20°C. Paccuwmraiite
OCMOTHYECKOE JaBJIEHUE MOJIyYEHHOTO pacTBOpa.

Jlano: Pemienne:

V, (NaCl) =3 mn P=1CRT

® (NaCl) = 0,25 % i=a(v—1)+1

V (xpoBu) = 0,5mn i(NaCh)=12-1)+1=2

t=20°C Pocn. T123MBI KpOBH (cTanmapra) 740-780 klla (7,4-7,8 atm.)

o pa =12/ mn

, m(6 - 6a)

W(NaCl) = m(p- pa)

N00% m(p - pa) =V X

m(p-pa)=3-1=3r

m(NaCl) _0.25% =7,5%07"2
-3
c=_Mm _ 7,5 %0 _ :0,0431140/1%
MY 58,5330 n

R =830’ ITa >
MOJIb XK

P =2-0,043-8,3-103293 = 209-10°T1a = 209 xI1a

3agaga Ne 2. [Ipu 315 K naBneHue HachleHHOrO napa Haja Bogou pasHo 8,2 klla mim 61,5 mm.
pT. cT. Ha ckoJIbKO MOHU3KTCA aBJICHHUE NIapa P YKa3aHHOW Temneparype, eciu B 540 r Bobl
pactBopuTh 36 T CcH 2047

Pewenue:
P 0 = P _ n
P n+ N

M(CgH,06) = 180 r/monp;  M(H,0) = 18 r/momb;
; _m(B-Ba) 36

=0,2 momb; N 2% =30 MOJIb

M- Ba) 180
DP=P - P=P x/— =82% %2 0054 «lla
0 0 n+N 0,2+30



N

DP =61,5 & =0,4 MmMm.pT.CT.
0,2+30

Otsert: AP = 0,4 Mmm.pT.CT

3agaua Ne 3. Haiigure pH Oycdepnoii cuctemsl, cocrosimei u3 100mi 0,11 pactBopa ykcycHOM
kucaotsl 1 10m1 0,11 pacTBopa anerara Harpus, eciau Kn(CH;COOH)=1,8%X107.
Pewenue:

[To ypaBHenuto I'enaepcona-I"accenp6axa amst KuciaotHoro Oydepa

- 1 1
pH=-ngﬂ+lgNC—>VC =- lg 1,8%0 5 +lg&
Nk ¥« 100>0,1

=4,745- 1 =3,745

Otset: pH = 3,745

3agaua Ne 4. CocraBpTe CXeMy CepeOpSHO-KaJIMHEBOTO TajJbBaHMYECKOTO »JJIEMEHTa |
paccuutaiite ero DJIC, ecnu cepeOpsiHBIA DIEKTPOJ OIYIIEH B PacTBOp €ro Colu ¢
KOHIIEHTpaneii uoHoB Ag™ 0,1MOJB/I, a KaJMHEBBIM DIIEKTPOJ - B pPAcTBOp €ro COJH C
koHuenrpanuei nonos Cd>* 0,001moss/n pu 25°C.

0 _ . 0 _

Pewenue:

(-)CdICd*"|Ag"|Ag(H)

n lg aMe n+
0,059
—_ 2 - 3 - - — -
ECd2+/ cd 0,403 + lg10 0,403 - 0,0885 0,4915B
_ 0,059 o B
EAg +/Ag =0,799 + lg 10 =0,799 - 0,059 =0,74 B

QAC=E;-E.=0,74-(-0,4915)=1,23 B
Otget: DJIC=1,23 B

KpuTtepuu onieHKkH npy pelieHNH pacyeTHBIX 32/1a4 PyOesKHOT0 KOHTPOJIS:
OneHka «OTJINYHO» BBICTABIISIETCS 3a MIOJHOE U IPABUIIbHOE PEIICHUE 3aJauH.
OrneHka «XOpoIlo» BHICTABISIETCA 3a Haauuue | rpyOoi omuOKM Wi 2 HE3HAUUTEIbHBIX
3aMEYaHuM.
O1eHKa «yJOBIETBOPUTEIBHOY» BBICTABIISIETCS 32 HATMYKE ABYX IPYObIX OIIUOOK WM TISITH
HE3HAUUTENIbHBIX 3aMEeYaHUi (HEJJ0YETOB).
OneHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISAETCS 3a IIOJHOE OTCYTCTBHUE pEIICHUSIUIIN
Hanuuue 6osee 2 TpyObIX OIMOOK WK Oosiee 5 He3HAUUTENbHBIX 3aMEYaHUH.
Ilpumepvr mem pegpepamos
1. Posb ocMoca B 6uonornueckux cuctemax. [lnasmonus, nuronus, reMmonus.
2. IlepekucHoe OKHUCIIEHUE TUMUAOB. AHTHOKCHIAHTHI.



HapymeHnue KMCIOTHO-111€JI0YHOTO PaBHOBECHS IIPU Pa3INYHbIX [1aTOJIOTHSX.
MexaHu3M TOKCHUYECKOTO IEUCTBUS TSKENbIX METAJIJIOB U MBIIIbSKA.
[Ipumenenue B e4eOHON MPAaKTUKE HOBBIX a/ICOPOLIMOHHBIX MpenapaToB.
Hcnonp3oBanue reiaeil B MEJUIUHCKON ITPAKTHKE.
3arpsasHenue atmochepHoro Bo3ayxa. KucinorHsie noxau. Pazpyiienne 030HOBOTo
CJIO0SL.
OHeMuueckue 3a001eBaHusl.
9. buonornyeckue OCHOBBI AeHCTBUS 3TaHOoA. D(P(DHEKTH OCTPOro U XPOHUUECKOTO
OTpaBJICHMsI TAaHOJIOM. BiusiHue 3TaHOIa HA MO3T YEJI0BEKA.
10. OcHOBHBIE OHATHS CTEPEOU30MEPHH KApOOHOBBIX KHUCIIOT.
11. I'manyponoBas kucinota. Ee 6nonornyeckoe 3nauenue. [Ipumenenue B 1epMaTonoruu u
KOCMETOJIOTUH.
12. Hapymenue TunugHoro oOMeHa B 3THOJIOTHH aT€POCKIEPO3a.
Kpumepuu ouenku pegpepama
5 6a/1710B - BBINIOJTHEHBI BCE TPEOOBAHUS K COACPIKAHUIO U 0OpPMIICHHIO pedepaTa;
4 6as1a - OCHOBHBIE TPeOOBaHUA K pepepaty BBIIOITHEHBI, HO MPU 3TOM JIOMYIICHBI HEIOYETHI
(MMEI0TCS HETOUHOCTH B M3JIOKEHHM MaTepHualia; He BblIepkaH o0beM pedepaTta; UMEIOTCs
yIyuieHus: B 0opMIICHUHN );
3 0aJu1a - UMEIOTCS CYLECTBEHHbIE OTCTYIUIEHHUS! OT TpeOoBaHM K pedepupoBaHuio (Tema
packpbiTa JIUIIb YaCTUYHO; OTCYTCTBYET JIOTMYECKas IOCJIEJOBATEIbHOCTh B CYXKICHUSX;
JIOMYIIEHbI OIIMOKU B 0(OpMIIeHUH pedepaTa);
0 6a.1710B - TpeGoBaHUsI K pedepaTy He BBIIOJIHEHBI: TEMa HE PaCKpbITa, IpaBuiia 0pOpMIICHUS
HE COOJIIO/ICHBI.
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Ilepeuens npakmuueckux HagvlK08 (YMeHUil), KOmopwvle He0OX00UMO 0CEOUMb CHLYOEHMY:

B nponecce npoxoxaeHns Kypca XUMUH Y CTYJIEHTOB JOJKHBI ObITh CPOPMUPOBAHBI CIIEIYIOIINE
HaBBIKU:

1. CamocrosTenbHO# paboThl ¢ yueOHON, HAYYHO! U CIIPaBOYHOM JINTEPATYPOI

2. be3omnacHoit paboThl B XUMUYECKOH 1a00paTOpuu U yMEHHE 00pamaTbcs ¢ XUMUYECKON
MOCYJI0H, peakTUBaMH, paboTaTh CO CIIUPTOBKAMU U 3JIEKTPUUECKUMHU ITprOOpaMu
PaboThl ¢ mpobrpkaMu 1 MEPHOM Mocy10i (muneTkaMu, OI0peTKaMn)
[Ipurorosnenus pacTBOPOB 3aJaHHOW KOHIICHTPALINH
Onpenenenns pH pacTBopa ¢ MOMOILBIO YHUBEPCAIBHOIO HHAMKaTOpa U pH — MeTpa
TutrpoBaHus U MPOBEIEHUS PACUETOB IO JaHHBIM TUTPUMETPUUECKOTO aHAIN3a
[Tpurorosnenust 6yepHbIX pacTBOPOB € pa3IUUHBIM 3HaueHueM pH

Nk Ww

Kpumepuu oyenku npakmuueckux HagvlKog
5 6a1510B — CTYJIEHT IPABWJIBHO HA3bIBAET METOJ UCCIIEI0BAaHUS, IPABUIIBHO Ha3bIBAeT pHUOOp,
NPaBUJIBHO JEMOHCTPUPYET METOAUKY HCCICNOBAaHUS /W3MEpPEHUs, MPaBHIBHO OILIEHHWBAET
pe3ynabTar.
4 fanna — CTYJCHT NMPaBWIBHO HA3bIBAET METOJ MCCIEI0BaHUs, MPAaBUIBLHO Ha3bIBaeT MpUOOp,
JIOITyCKAeT €AMHUYHBIE OIINOKH B IEMOHCTPAIIMH METOAUKH MCCIICIOBAHUS /M3MEPEHHSI U OIICHKE
€ro pe3yJbTaToB.
3 0aJs1a — CTYIEHT HETIPaBUIILHO HAa3bIBAa€T METO/] MCCIIEA0BAaHNUs, HO IIPU 3TOM JIa€T MPaBUIbHOE
Ha3BaHue mpubopa. JlomyckaeT MHOXKECTBEHHbIE OLIMOKM B JEMOHCTpPAllUU METOJIUKHU
UCCIICIOBAaHHS /U3MEPEHUS U OIICHKE €r0 pe3yJIbTaToB.
0 0a,1710B - CTYJIEHT HENIPABUJILHO HA3bIBAET METO UCCIEA0BaHUS, 1a€T HENPABUIBHOE Ha3BaHUE
npubopa. He MoxeT MpoAeMOHCTPHPOBATH METOIUKY HCCICIOBAHHSA /M3MEPEHHS, a TaKKe
OLICHUTh PE3yJIbTAT.

2. OueHoYHbBIE CPecTBA 151 IPOMEKYTOYHOM ATTeCTALMH 110 UTOraM OCBOEHUS JUCIMIIIHHBI



IIpomexxyTouHast arrecTansl MPOBOAUTCS B BHIE 3-XITAIHOTO AK3aMEHA, BKIIFOYAIOILIETO
MIPOBEPKY MPAKTUYECKUX HABBIKOB, PELICHUs] TeCTOBBbIX 3anaHuii (60 TectoB B TeueHue 60 MUHYT),
PpELIEHNs CUTYalMOHHBIX 3aIaHUM.

[IpoBepka MPaKTUUECKUX HABBIKOB OCYIIECTBISICTCS HA PYOSKHBIX KOHTpOIsIX. bamt 3a
JAHHBII 3Tan BBIBOAUTCA KaK cpeqHee apudmeTHdeckoe 0ajuioB 3a NMPAKTUUECKUE HABBIKM IATH
MOJTyJIEH OCBOCHUS TUCUUILIUHBL.

Ko Bropomy u TpeTheMy 3TanmaM sK3aMeHa JOMyCKalOTCs CTYACHThI, CIABaBIINE MEPBbIN 3Tarl
Y UMEIOIIHUE JIOMYCK K 3K3aMEHAIIMOHHOW ceccuu. [laHHble ATarbl MPUHUMAIOTCS B COOTBETCTBUM C
pacrnycaHieM, COCTaBJIEHHBIM Y4EOHO-METOMUYECKUM YIIPABICHUEM YHUBEPCUTETA.

Kpumepuu ouyenku ammecmayuonnozo mecmuposanus
CTy/eHTOM J1aHbI IPaBUIIBHBIE OTBETHI HA 33aJJaHUs B TECTOBOU (opme (13 60 TeCTOBBIX 3a/1aHUH,
MPEJICTAaBICHHBIX B CIy4YailHOM MOPSAIKEe KOMIBIOTEPOM)
- 70% u menee — 2 6anna
- 71-80% — 3 6amna
- 81-90% — 4 6anna
- 91-100% — 5 6amnoB

K Tpernemy 3Tamy 3x3amMeHa He J0IMyCKalOTCs CTYAEHThI, UMEIOIINE HIKe 3 OAIIOB 0 ABYM IEPBHIM
gTanam 3k3aMeHa. CTYJIEHTBhI PellaloT CUTYaIllMOHHYIO 3a/layy U OTBEYAIOT HAa TEOPETUUYECKUE
BOIPOCHI K 3a]1a4e.

Kpumepuu ouenku 3 smana Ix3amena
5 o6annoe — 3amadya pemieHa MPaBWIBHO M O(OPMIIEHA COTJACHO QJIrOpUTMYy. JlaHbI
MCYEPIBIBAIOIINE OTBETHI Ha BCE BOIIPOCHI 3a/1a4H.
4 banna — 3amava perieHa MPABUIBHO, HO COJEPKUT HE3HAYUTENbHBIC OIIMOKH B OICHKE
noka3zareneii (He Oonee 30%) u oopmuenun. OTBETHI Ha BCEe BOMPOCH HEMOJHBIE.
3 6anna — 3amava pelieHa MpaBUWIbHO, HO COIEPIKHUT OIIMOKHU B OIICHKE MoKaszarenei (He Ooee
50%) u odopmienun. [laHbl OTBETHI HE HA BCE BOMPOCHI 3aJ]aUu.
2 banna —3a1aya perieHa HenpaBuwibHO. ColepKUT OIIMOKHY B OLIEHKE Moka3zaTeneit (0onee 50%).
JlaHbl HEBEpHBIE OTBETHI HAa BOMPOCHI 3aJa4H.

Kpumepuu umoz060it oyenku 3a I3k3amen
HToroBast o1ieHKa 3a 3K3aMeH y CTYACHTOB, Y€l WHANBUYyJIbHBIA PEUTHHT 110 UTOTaM 00ydeHUs
6bu1 HIDKE 60% OT MaKCHMaJIbHO BO3MOKHOTO, HE MOJKET MPEBBIIIATH «YyI0BIECTBOPUTEILHO.
HtoroBas oneHka 3a 3K3aME€H y CTYACHTOB, MOJIYYHUBIIMX HA JIIOOOM 3Tale 3K3aMeHa OLEHKY
HIDKE 3 06aJUI0B, HE MOXKET IPEBBIIIAThH «YIOBICTBOPUTEIHLHOY.
CTyeHTbl, MOTy4YUBIINE HUXKE TPEX OallJIOB Ha IBYX HEPBbIX 3Talax 3K3aMeHa, K co0ece10BaHII0
HE JIOIYCKAIOTCS C BBHICTABICHHEM MTOTOBOM OIEHKH 3a 3K3aMEH «HEyAOBJIETBOpUTENbHO». Ha
nepecaye Takue CTYIEHThI CA0T MEePBbIi U BTOPOM 3Tallbl 3K3aMeHa.
HTorosas oreHka 3a 3K3aMeH y CTYACHTOB, MOJIY4YHUBIINX MeHee 3 OayioB Ha JIIOOBIX ABYX ATarax
9K3aMeHa — «HEeYyJAO0BJIeTBOpUTeNbHO». Ha mepecgade Takue CTyIeHTHI CAAIOT BTOPOU U TpeTUi
JTarbl 9K3aMeHa.

Ha xadenpe peanusyercsi 6aibHO-HAKOIUTENbHAS CUCTEMA, COTIACHO KOTOPOM CTYAEHTHI,
4yell MHIMBUAYaIbHBIA PEHTHHT (32 BECh MEPHO OCBOSHUS TUCIMIUIMHBI) cocTaBuil 71% u 6onee
(npu ycnoBuM, 4TO OH ObUT HaOpaH K MOMEHTY Haudaja CeCCUH, a HE B €€ Mepuoj, a Takke Mpu
YCIOBUM OTCYTCTBHUS TPOIYIIECHHBIX I10 HEYBAXUTEIbHOM NPUYMHE 3aHATHH M JIEKUUi,
OTCYTCTBHH aKaJE€MUYECKON 3aJ0KEHHOCTH 10 JIUCLUUIUIMHE), MOTYT OBITH OCBOOOXKIEHBI (TIpU
UX COIJIACHH C OLIEHKOM) OT CJlauM BTOPOTO U TPEThEro 3TanoB sk3aMeHa (IIpunoxenue 5).
V.Y4eOHo-MeToqu4eckoe  HHGOPMALMOHHOE 00ecreYeHre TUCIMIVIMHbI

1. IlepeyeHb OCHOBHOI M JONOJHHUTEJIBHOH Y4eOHOH JIMTEPaTypbl, HEOOXOAMMOM JIs1
OCBOEHHS TUCHUIIINHBI:

a). OcHOBHas1 IMTEpaTypa:



1. Tlonkos, B.A O6mas u 6uoopranunyeckas xumus [Tekct] / [TonkoB B.A Asepuesa 1.H.,
Hecteposa O.B. u 1p. — Academa., 2011 r.- 540 c.

2. Tlomkos, B.A. Ob6mas xumus [Tekcr]: yueonuk / B.A. Ilonkos, C.A. Ily3akoB. — M:
I['S0TAP-Menua, 2011. — 976¢.

0). lonosiHMTe/IbHAS JIATEPATYpAa:

1. Xumus: ydeOHO-METOOWYECKOE MmocoOme Il  O0ydamImxcs IO  OCHOBHOM
00pa30BaTeNbHOI MporpaMMe BBICIIETO 00pa30BaHus (CIEHUATUTET) MO CIIEHUATBHOCTH
«JleueOnoe neno» [Dnektponuslit pecypc] / Tmep. roc. men. yHuB.; mon pen. .M.
3y06apeBoii. — TBeps:, 2018 r. 1 311. onT. a. (CD-ROM).

2. Xumwus: pabouas TeTpanab U 1a00paTOPHBIX pabOT AJis CTYAEHTOB, 00ydaromUXCsl O
crienuanbHOCTH «JleueOHoe aenoy» [DnexkTpoHHsblid pecypc| / TBep. roc. Mea. YHUB.; IO
pen. .M. 3ybapeBoii. — TBeps :, 2018 r. 1 a1. ont. 1. (CD-ROM).

B). [Iporpammuoe o6ecnneuenne u UurepHeT-pecypcesbi:
1. DnexTpoHHas 6ubanoreka caiita «chemweek.ru»- http://www.chemweek.ru/books/
2. DnekTpoHHas Oubnmoreka caiita «chemnet» - http://www.Chem..msu.su/rus/elibrary/

2. IlepedeHbp y4eOHO-METOAMYECKOIO OOeCIeYeHHs] I CAMOCTOATEJIbHOW PpPadoThI
00y4aKOIIUXCH 110 AUCHUIIHHE
1. Xumust. Y4eOHO-MeToAMuYecKoe Mocodue JUii TOArOTOBKM K  J1abOpaToOpHO-
MPaKTHYECKAM 3aHSITHSIM
2. Xumus. Teopermueckuili Kypc. Y4eOHO-METOAMYECKOE MOCOOHe ISt MOATOTOBKH K
71a00PaTOPHO-TIPAKTUYECKUM 3aHSTHSM M CECCHOHHOMY 3a4€Ty
3. Xumwus. PaGoyast TeTpaap 1yis 1a00paTopHBIX paboT
3. Ilepeuens pecypcoB MHGOPMALMOHHO-TEIEKOMMYHHKAIMOHHON ceTtn «MHTepHeT»,
He00XO0UMBIX /1JI51 0CBOEHHS IMCHHILTMHBI
IIpodeccnonanbubie 6a3b1 AAHHBIX, HHPOPMALOHHDbIE CIIPABOYHBIE CUCTEMbI H JIEKTPOHHbIE
odpa3oBaTebHbIE PeCypChI:
OnexkTpoHHBIM  cnpaBoyHMK  «MHpopMuo»  nmns  BbICHIMX — y4eOHBIX — 3aBEICHMM
(www.informuo.ru);
YuuBepcurerckas oubmmoreka on-line (www.biblioclub.ru);
HNudopmanmonHo-nouckopas 6a3za Medline (http:// www.ncbi.nlm.nin.gov/pubmed);
Connbiii katanor Kop6uc (TBeps u maptHepsl) (http://www.corbis.tverlib.ru);
Hoctyn k 6a3am ganubix POLPRED (www.polpred.ru);
DNeKTPOHHBIN OMOIHOTEUHBIN a00HEMEHT LIeHTpaibHO HayYHOU MEAMIIMHCKOW OMOIHMOTEKH
[TepBoro MockoBCKOT0 rocy1apcTBEHHOTO MEIUIIMHCKOTO YHUBepcuTeTa uM. .M. CeueHoBa
// http://www.emll.ru/newlib/;
BecrutatHas snekTpoHHas 6uOnMoTeka oHyaiiH «EnnHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM
pecypcamy // http://window.edu.ru/;
@enepanbHas  JJCKTPOHHAs  MEOUIIMHCKas  OuOnmoreka MunsapaBa Poccum  //
http://vrachirf.ru/company-announce-single/6191/;
OdwunmanpHpiii  calit MuHucTepcTBa  3ApaBooxpaHeHusi Poccuiickort  ®epeparuu  //
http://www.rosminzdrav.ru/;
Poccuiickoe oO6pazoBanue. denepanbHbiil 00pa3zoBaTenbHbIN mopTai. //http:// www.edu.ru/;



4. llepeyenb MHGPOPMALNMOHHBIX TEXHOJIOTHIl, MCMOJIb3YeMBIX MPHU OCYHIECTBIEHUH
o0pa3oBaTeIbHOI0 Mpolecca MO0 JUCHUILUIMHE, BKJIKYasi MNepedyeHb MNPOrPaMMHOIO
o0ecrieyeHusi U MHPOPMAIHOHHBIX CHIPABOYHBIX CHCTEM

4.1. llepeyeHnb JUIEH3MOHHOTO IPOTPAMMHOI0 00ecIeYeHus :

1. MicrosoftOffice 2013:

- Access 2013;

- Excel 2013;

- Outlook 2013 ;

- PowerPoint 2013;

- Word 2013;

- Publisher 2013;

- OneNote 2013.

2. KommnekcHble MenunuHckue nHpopmannonusie cuctembl «KMUC. YueOnas Bepcusi»

(penakuus Standart) Ha 6a3ze IBMLotus.

3. IIporpammuoe obecrieuenue s rectupoBanust o0yuaronuxcst SUNRA VTestOfficePro

4.2. llepeyeHb 31eKTPOHHO-0MOIHOTEYHBIX cucTeM (IBC):

1. DnexTponHo-6mbIMoTeuHas cucrema « Koncynprant ctynentay (www.studmedlib.ru);
2. KoHcynbTaHT Bpaya. DIEKTpOHHAS MEIUIIMHCKas OubnuoTeka [DIeKTpoHHbBIN pecypc].
— Mocksa: I'D0OTAP-Meana. — Pexxum noctymna: www.geotar.ru;

3. DnexrponHnas 6ubnnoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)

5. Mertoauyeckue yKa3aHus IS o0yyarommxcst mno OCBOCHHIO
JUCHUIIMHBI(IPUIoKeHneNe 2).

VI. Onucanue MaTrepuaJbHO-TeXHHYeCKOI 6a3bl, HEOOXOAUMOI [JIs1 OCYIIeCTBJICHHUS
00pa3oBaTeILHOIO NMpoecca Mo AMCHUILVINHe(puIoKxeHneNe 3)

VII. Hayuno-uccienoBaresbckas padora CTyIeHTa
[Ipy w3yyeHMM JUCUMIUIMHBL XUMHS HUCIONB3YIOTCS CIEAYIOIIME BHABI HAay4yHO-
UCCIIEI0BATENHCKOM pabOThI CTYACHTOB:
1. M3yueHue cnenmaabHON TUTEPATyphl
2. TloaroroBka ¥ BBICTYIUIEHHE C JIOKIAIOM Ha KOH(EpEHIIUH
3. TloaroroBka K ImyOJIMKAIIUK CTAaTbU, TE3UCOB
Hayunsie HanpaBnenus kpyxxkka CHO xadeapsr xumuu pasHooOpasnsl. Hampasienus

TEOPETUYECKON CEKIIMU BKIIOYAIOT B ce0s:
— paccMOTpeHue OUOJIOTHYECKUX MPOIIECCOB, IEKAPCTB M METOIOB JICUCHUSI C XUMUIECKUX
TTO3UITNH;
— U3y4YEHHUE TPUMEHEHUSI XUMUYECKUX 3HAHUM B MEIUIIMHCKOMN TIPAKTHUKE.
HayuynbpiMu HanpaBiieHUSIMHU SKCTIEPUMEHTATBHON CEKITUHU SBIISFOTCS:

- (DUMBUKO-XMMHUYECKUH aHATN3 OMOJIOTHUECKUX CPE;

- (U3UKO-XUMUYECKUI aHAJIU3 MOJIETIbHBIX PaCTBOPOB;

- HM3y4YCHUE XMMHUYECKHX B3aUMOJICUCTBUI U CBOMCTB JICKAPCTBEHHBIX MPEMAPATOB.

VIII. CBenennsi 00 00HOBJIeHMH pado4yell MPOrpaMMbl JUCHMUIIIMHbBI

[IpencraBnensl B [Ipunoxenun Ne 4


http://www.geotar.ru

