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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. denepanpHblii rocyJapcTBEHHbI 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUA —
cnenquanuter no cneunanbHoct 31.05.03 Cromatonorusi, yTBEpKICHHBIM MIPUKA30M
MunucTepcTBa HayKH M Bbiciiero oopasoBanus Poccuiickoii denepannu ot «12» aBrycra 2020
r. Ne 984 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Hens: Lenpto OoCBOEHUS TUCHUIUIMHBI «XUMUS» SBISETCS: * (HOPMHPOBAHHE CHCTEMHBIX
3HaHUHA O (PU3UKO-XMMHUYECKON CYITHOCTH U MEXaHHW3MaX XMMHUYECKHUX MPOIECCOB, MPOUCXOIAIINX B
OpraHu3Me 4eloBeKa (B3pOCIOro M pebeHKa), HEOOXOMMMBIX KakK aisi OOy4YeHHUs MOCIIeAYIOIUM
y4eOHBIM AUCHUIUIMHAM, TaK W [Js HEMOCPEICTBEHHOTO (OpPMHUpPOBAHHUS Bpada; * HU3y4YeHUE
3aKOHOMEPHOCTEH XHWMHYECKOT'O0 TOBEACHUS OCHOBHBIX OHMOJIOTHYECKH BAXXHBIX KJIacCOB
HEOPTaHWYECKUX M OPraHUYECKUX COCAMHEHHI, HEOOXOAMMBIX JUIsi PACCMOTPEHHUS MPOIECCOB,
MPOTEKAIOIIUX B )KMBOM OpPraHU3M€ Ha MOJIEKYJIIPHOM, HAJIMOJIEKYJISIPHOM U KJIIETOYHOM YPOBHSIX.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® CdopmupoBarh HaBBIKHM pPa0OTHI B XHMMHUYECKOW Jaboparopun (0OydeHue Meronam
NPUTOTOBJICHUSI PAacTBOPOB, ompexaenaeHus pH pacTBOpoB, KayeCTBEHHOMY aHAIH3Y
OMONIOTMYECKU Ba)KHBIX BEIIECTB H T.JI.);

® CdopmupoBaTh ONMBIT MPAKTUIECKON NESITEIBHOCTH B PEHICHUH MPO(ECCHOHANBHBIX 3a/1a4,
MIOCTaHOBKH U BBITIOJIHEHHS IKCIIEPUMEHTAIILHON paboOTHI.

® CdopmupoBarhk (NOITYYUTH) CUCTEMHBIE TEOPETHUECKUE, HAYYHBIC M TMPUKIAIHbIC 3HAHUS
OCHOB OWMODPHEPTeTHKH, (HapMaKOKHHETHKH, KOMILJIEKCOOOpa30BaHUS M OOpa3oBaHUS
KOHKPEMEHTOB,  (DM3MKO-XMMHYECKHMX OCHOB  BOJHO-3JIEKTPOJIUTHOrO  OayaHca
OMONIOTMYECKHX JKUAKOCTEH B OpPraHU3Me, a TAaK)Ke CTPOCHUS U PEAKIMOHHOI CIIOCOOHOCTH
HEOPraHWYeCKMX ¢ OpPraHMYEeCKHX BEIIEeCTB, YyYacTBYIOIIMX B  Ipoleccax
KHU3HEACATECIILHOCTH;

® CdopmupoBaTh yMeHHS, CBSI3aHHBIC C IPUMEHEHHEM OCHOBHBIX 3aKOHOB XHMHUH IS
CHCTEM OpraHu3Ma (pemIieHue 3aJay, CBS3aHHBIX C pPacyeTOM COCTaBa PACTBOPOB U
J03UPOBKH JIEKAPCTBEHHOTO IperapaTa; ¢ pacieToM U aHaJIM30M OCMOTHYECKOTO AaBIICHUS
OMOJIOTUYECKMX JKUAKOCTEH, pAacTBOPOB JIEKAPCTBEHHBIX IIPENapaToB, BBOIAMMBIX B
KPOBSIHOE PYCJIO; pacyeToM M aHanu3oM pH, MO3BONAIONIMM OIEHHUBATH (PU3NOJIOTHYECCKUE
napameTpbl )KUBOT'O OPTaHM3Ma U MATOJIOTHH, CBSI3aHHBIE C OTKJIOHEHWEM 3THX MapaMeTpoB
OT HOPMBI, a TaKXe IpPeICKa3bIBaTh BO3MOXXHOCTH CaMOIPOU3BOJIEHOTO IPOTEKAHHS
MPOIIECCOB B OpraHM3Me, OCHOBBIBASACH Ha 3HAYCHHSX CTAHAAPTHBIX OHMOIOTMYECKHX
BOCCTaHOBHTEIBHBIX MIOTEHIHATIOB, TEPMOJMHAMHYECKUX XaPAKTEPUCTHK BEIIECTB U T.]1.);

1.2. MecTO THCUMIIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPaMMbl

JucuumnuHa «XuMush» uzydaercs B 1 cemMectpe(ax) U OTHOCUTCS K 00s3aTenbHo yacT bioka b.1
«JlucuuIuinHeDy. SIBaseTcs 00sI3aTeIbHOM TUCITUILINHOM.

OO01as TpyA0eMKOCTh TUCHUIUIMHEI cocTaBisiet 3.0 3.e.

JlJis ycrenrHoro OCBOCHHSI HACTOAIIEH TUCHUIUIMHBI 00ydYaromrecs: JOKHBl OCBOUTh OCBOHUTH B
paMKax CpeJHEero MOJIHOTO 001Iero 00pa3oBaHus, CIEAYIOUUE JUCIUTUTMHBI U IPAKTUKUA: XHUMUSL.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesSTeNIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUILIMHBI, HEOOXOAUMBI JUIsl YCIIEITHOTO OCBOEHUS AucHMIUIMH: bruoxumus; MaTtepuanoBeneHue;
JepmaroBeneponorus; I uruena; @apmakosiorus.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

1 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-3 Cnoco0eH Kk NPOTUBOAEICTBHIO NPUMEHEHUs JOIIMHIa B cIIOpTe U 6opble ¢ HUM

OIIK-3.M 13 OnpexnensieT METOIUKH
QHTHJIOIMHTOBOTO HCCIICJOBAHUS

3HaTh: CTPOCHHE M XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB OMOJIOTMUECKH BaXKHBIX
OpraHMYECKUX COETUHEHUN

YMeTb: HICHTHOUIUPOBATE OIIACHBIC U BPEIHbIE XUMUYECKHE (PAKTOPHI B paMKax
OCYIIECTBIIIEMOH AESITEIILHOCTH; IPOM3BOAUTE PAcUETHI [0 Pe3yNIbTaTaM IKCIIEPUMEHTA,
HPOU3BOJNUTH 00PabOTKY SKCIIEPUMEHTAIBHBIX JaHHbIX; KJIaCCH(HIUPOBATE XUMUUECKUE
COEIMHEHHS], OCHOBBIBASICH HA UX CTPYKTYPHBIE (DOPMYIIBI

Banajerp npakTH4YeCKHUM ONBITOM (TPYAOBBLIMM AefiCTBUSIMHU): TEXHUKONH XUMHUYECKUX
9KCHEPUMEHTOB, TPOBEICHUS TPOOUPOYHBIX PEaKLnii, HABBIKAMH PAOOTHI ¢ XUMHYECKOI
MOCY/ION M IPOCTEHIINMHU TpHOOpaMu

OIIK-8 Cnoco0eH HCIOIb30BAaTH OCHOBHBIE (PH3HKO-XUMHYECKHE, MATEMATHYECKHE H eCTeCTBEHHO-HAYYHbIe OHATHS U

MeTO/bI IIPH pelieHUH NpodecCHOHAIBHBIX 32124

OIIK-8.U 11 [IpumeHsieT OCHOBHbIE
(dyHIaMeHTaIbHbIEe PU3NKO-
XUMUYECKHE 3HAHUA JUIS PEILCHHs
npoecCHOHANBHBIX 3a1ad

3HaTh: PU3NKO-XMMHUUECKYIO CYIIHOCTh IIPOLECCOB, IPOUCXOAAIINX B XKHBOM OpraHU3Me Ha
MOJIEKYJIIPHOM YPOBHE; CTPOCHHE OPTaHMYECKUX COSIMHEHHI, SIBIAIOIMXCS CTPYKTYPHBIMH
KOMIIOHEHTaMH KJISTKH, MeTabOJIUTaMi OMOXMMHYECKHX IIPOLIECCOB M ONOPETyIISITOPaMH;
CBSI3b CTPOCHUS C OMOIOTMYECKUMH (PYHKIMSAMH U PEaKIHOHHON CITIOCOOHOCTBIO ATUX
COCIMHEHHUI; MEXaHU3M JIeHCTBHS Oy(epHBIX CHCTEM OpraHu3Ma, UX B3aHMOCBS3b U POJIb B
HOJICP>)KaHHU KUCIOTHO-OCHOBHOTO COCTOSTHUS OpPraHU3Ma

YMeTh: KIIaccUPUIMPOBATh XUMHIECKHE COSANHEHHS, OCHOBBIBASsICh HA UX CTPYKTYPHBIX
(opMynax; IPOrHO3UPOBATH HAIPABICHUE U PE3yIbTaT (PH3HKO-XMMHYCCKUX MPOLIECCOB U
XUMHYECKUX MPEBPAILEHUH ONOIOrMYeCK BaKHBIX BEIIECTB; I10JIb30BAThCsl HOMEHKIIATYPOH
IUPAC mns cocraBieHus Ha3BaHUi 1o (opMysiaM TUIIHYHBIX PEICTaBUTEICH
OMOJIOTHUECKN BaYKHBIX BELIECTB H JICKAPCTBEHHBIX IIPENapaToB; MUCATh YPaBHEHHS
pEaKLHid, JIeKaUX B OCHOBE METAOOINYECKHX MPOLIECCOB, IIPOTEKAIONINX B OPraHu3Me

Biagers npakTHYecKNM ONBITOM (TPYXOBBIMH /IefiCTBHSIMH): HaBBIKAMU paOOTHI C
XUMHAYECKOH MOCYA0H U MPOCTSUIIUMH TPUOOPAMH, TEXHUKOH IKCIIEPUMEHTAIBHOTO
omnpexenenns pH pacTBOpoB Ipy HOMOIIHM HHAWKATOPOB M IIPHOOPOB, TEXHUKOW NPOBEICHHS
XHMHUYECKUX SKCIIEPUMEHTOB, IPOBEICHHS MPOOUPOTHBIX PEAKIUH KaUeCTBEHHOTO aHAIN3a,
nieHTH(GUKANNK, pa3/eNIeHuUs. ¥ BhIIEIEHHs OPraHMIeCKUX BEIecTB (B T.4. ¥
XpoMaTorpaguyecKuMI METOIaMH ), JISKAIUMH B OCHOBE Ja00PaTOPHOI MEIUIIMHCKON
JTMarHOCTUKHI

YK-1 Cnocoden OCYlIeCTBJIATH Kpl/lTl/l‘leCKl{lﬁ aHaJ/Iu3 l'lpOﬁJ'leMHle chyaum‘i Ha OCHOBE CUCTEMHOI'0 Ioaxoaa,

BbIPa0aThIBATh CTPATErUIO el CTBUM




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

VYK-1.1/11 Ananuzupyet
MIPOOJIEMHYIO CHUTYAIHIO KaK
CHCTEMY, BBISBIISIS €€ COCTaBIISAIOIINE
1 CBSI3U MEXTy HIMH

3HaTh: IPUINHHO-CIIECTBEHHBIE CBSI3U MEX/Y HEKOTOPBIMH XUMUYECKHMH TPOIIECCAMH U
(HhM3HOTIOTNYECKUMH TIPOSIBIICHUSIMU B OpPraHU3Me; OCHOBBI (PM3MKO-XHMHUUECKOH CYITHOCTH
MPOIECCOB, HEOOXOJUMBIE ISl CHCTEMHOT'O aHAJIN3a OMOJIOTHYECKUX MPOLIECCOB,
HMPOHUCXOAANIMX B )KUBOM OpraHU3Me Ha MOJIEKYJIIPHOM YPOBHE; CBOMCTBA BOJBI U
KOJUTUTAaTUBHBIE CBOMCTBA PACTBOPOB; IPUUUHBI BOSHUKHOBEHHUS OCMOCA U €T0 MEXaHH3M;
POJIE 0OcMOca B OMOJIOTHIECKHUX CHCTeMax (KJIETKH, TKaHM!), (GaKTOpHI, BIXSIONIIE HA OCMOC U
OCMOTHYECKOE JaBjIeHHe (KOHIIEHTPAIHs BEIIECTBA U TEMIIEpaTypa); MpaBHiIa MIPUMEHEHUS
JIEKapCTBEHHBIX MpeTapaToB st HH(Y3NOHHOM Tepanuu (H30TOHNYECKHE PACTBOPHI) 1
MPOTHO3HUPOBATH MPOOIEMBI, BOSHUKAIOMINE MPH HECOOIIOIEHUH 3TUX MPaBHUI
(“ocMoTHYECKHH KOH(IUKT); OCHOBHBIE THIIHI XUMHUYECKHUX PAaBHOBECHH B JKHJIKUX Cpefax
opranu3sma (IPOTONUTUIECKHE, TeTEPOTeHHHbIE, TUTaH1000MEHHHBIE, OKUCIUTETBHO-
BOCCTAQHOBHTEJIGHBIC) M BIVSIHUE Ha HAX Pa3IMUHBIX (pakTOpoB (TeMneparypa, pa30oaBieHue,
usmeHenne pH cpeipl, oOaBlIeHNE PA3IUYHBIX BEIIECTB M JIp.), CMENIAIOMINX 3TH
paBHOBECHSI; MEXaHU3M JeiicTBHs Oy(hepHBIX CHCTEM OpraHU3Ma, MX B3aUMOCBSI3b U POJIb B
MOAJEPKaHUH KHCIOTHO-OCHOBHOTO COCTOSIHHSI OPTaHU3Ma; OCHOBHbIE 3aKOHBI
TEPMOJUHAMUKH IPUMEHUTEIBHO K IIPOLIECCAM B OPraHU3ME; B3aUMOCBSI3b MEXK]y COCTABOM
MPOIYKTOB ITUTAHUS U €r0 KalTOPUHHOCTBIO; CTPOSHHE M XUMHYECKHE CBOHCTBA OCHOBHBIX
KJIACCOB OMOJIOTMUECKU BaXKHBIX OPIraHMYECKUX COSANHEHHUH; OCHOBHBIE 3aKOHOMEPHOCTH
MpOTeKaHHUs OMOXUMUYECKHUX PeaKluil B opraHu3Me u (pakTopsl, BIUSIONIME HA CKOPOCTh
9THUX peaKLuil

YMeTh: paccuuThIBaTh COAEPKaHUE PACTBOPEHHOT'O BEIIECTBA B PACTBOPE U MPOBOJUTH
HEeoOXOJMMBIE PACUETHI JUIS IIPUTOTOBICHUS PACTBOPOB HY)KHON KOHIICHTpAIINH;
PacCUMTHIBATH JO3UPOBKH JICKAPCTBEHHBIX MPENAPaTOB, OCHOBBIBAACH HA COACPKAHUM
JEUCTBYIOIIETO BEIIECTBA M MICXO/IS N3 MacCHI Tena pedeHKa, ¥ IPOrHO3UPOBATh
MOCJIE/ICTBHS HEBEPHO PACCUUTAHHOM JIO3UPOBKH; BBIIOJIHATD PACUEThl OCMOJISIPHOCTH U
OCMOTHYECKOTO JAaBJICHHSI paCTBOPOB M IIPOrHO3UPOBATH POOIEMBI, BOSHUKAIOIINE TIPH
BBEJICHUH 3HAYUTEIbHBIX 00BEMOB I'MIIO- ¥ THIIEPTOHMYECKUX PACTBOPOB B KPOBSIHOE PYCIIO;
BBITIOJTHATE TEPMOXUMUYECKHE PACUETHI ¥ IPOTHO3UPOBATH HAIIPABJICHUE POTEKAHHS
OMOXUMHYECKHX PEaKLUi WM aHATU3UPOBATh IPUYMHBI HEBO3MOXKHOCTH UX MPOTEKAHUS B
JTAHHBIX YCIIOBHSX; BBITIOJIHATE pacueTsl pH pacTBOpOB M OMONOTHYECKUX CHCTEM,
AQHATM3UPOBATH MOJYYCHHbIE PE3YJIBTATHI IIyTEM CPAaBHEHHS UX C (PU3HOIOTHYECKH
HOPMaJIbHBIMH 3Ha4eHHsIMH pH 1 IporHO3MpoBaTh BO3MOKHEIE TATOJIOTHH (allUI03,
aJKajo3) U ero NpUYMHbI; MoJab30BaThcs HoMeHkIatypoid [IUPAC mns coctaBneHus
Ha3BaHHUH, UCXO/S U3 (HOPMYIT OMOMOJIEKYIT ¥ JIEKapCTBEHHBIX IIPENapaToB;
KJ1acCH(HIPOBATh OPraHUYECKHE COSMHEHHMS], OCHOBBIBASICH HA UX CTPYKTYPHBIX
(opMyrax, ¥ IPOrHO3UPOBATH UX (HU3MIECKHE K XUMUIECKHE CBOHCTBA, a TAKKe
OMOJIOTNYECKYI0 aKTUBHOCTh

Biagers npakTHYecKNM ONBITOM (TPYIOBBIMH /IefiCTBHSIMH): HaBBIKAMU paOOTHI C
XUMUYECKOH MOCYI0H U MPOCTEHIIUMH TPUOOPaMH, TEXHUKOH XMMHUYECKIX SKCIIEPUMEHTOB,
MPOBEICHHUS TPOOHPOYHBIX PEAKIHH, TEXHUKON SKCIIepUMEHTAIBHOTO onpeeneHus pH
PacTBOPOB MPH MOMOIIM HHAUKATOPOB U MIPUOOPOB, METOAUKON SKCIIEPUMEHTAIBLHOTO
OIIpe/IeJICHNS TETUIOBOTO 3(h(heKTa XMMIUIECKON PeaKIi; METOJUKOH IIPUTOTOBIICHUS
OydepHbIX pacTBOPOB M SKCIEPUMEHTAIBHON OLICHKH €T0 BKJIa/la B MOAIEPKAHUH
nocrosiHcTBa pH cucTeMsl; IpaBuIaMu HOMEHKIATYpbl HEOPraHUYECKUX BEILECTB;
METOIMKAMHU WICHTH(UKALUH, PA3/IeTICHHS U BBIACJICHHS OPraHUYECKHX BEILECTB,
JIeXKAIIMHA B OCHOBE JTA00PaTOPHON MEIUIUHCKON THAarHOCTHKI

YK-8 Cnioco0eH co31aBaTh U NO/IeP:KMBATH B OBCEIHEBHO KU3HH U B IPO(ecCHOHATLHOI IeATeIbHOCTH Oe30nmacHble
YCJIOBHA KU3HEJeATeIbHOCTH 1111 COXPaHEHHsI IPUPOJHOI cpebl, o0ecriedyeHUs YCTOHYMBOro pa3BUTHs 001eCTBA, B TOM
Yucie NPH YIpo3e H BOSHHKHOBEHHH YPe3BbIYAHBIX CUTYallii M BOCHHBIX KOH()JIUKTOB




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

VK-8.U/12 Unentudunupyer
OIacHbIC U BpeHbIE (PaKTOPHI B
paMKax OCYyILIECTBIIIEMOH
JeSATEIIbHOCTH

3HaTh: €CTECTBEHHOHAYYHYIO KAPTHHY MHPA, QU3UKO-XUMHUIECKYIO CYLIHOCTh MPOIIECCOB,
MPOUCXOMSIINX B )KUBOM OpPTaHW3Me Ha MOJIEKYJIIPHOM YPOBHE; CBOHCTBA BOJIBI M BOJHBIX
pacTBOPOB; MPUYMHBI BOSHUKHOBEHHS OCMOCA U €T0 MEXaHU3M; POJIb OCMOCa B
OMOTOTHUECKNX CHCTeMaX (KJIETKH, TKaHH), ()aKTOPbI, BIHSIOMNE HA OCMOC 1 OCMOTHYECKOE
JapieHne (MpUpoAa U KOHIIEHTPAIMHU BEIIECTB, TEMIIEpaTypa); YHCICHHbIE 3HAUCHUS
OCMOJISIPHOCTH M OCMOTHYECKOTO JIAaBJICHUSI KPOBH B HOpMe; TpeOOBaHNUS OCMOJISIPHOCTH,
NpexbsABIseMble K JEKapCTBEHHBIX MpenapaTaM A1 HHBEKIHH; TpeOoBaHNEe BBEACHUS
N30TOHHYIECKUX PACTBOPOB B KPOBSIHOE PYCIIO MPH OOJIBIION KPOBOIIOTEPE; OCHOBHBIE
(bu3noNOrNYecKHe pacTBOPHI, HCHONIb3YEMbIe B MEAUIIMHCKOM NIPAKTHUKE; OCHOBHBIC 3aKOHBI
TEpMOJNHAMUKH ITPUMEHHTEIHHO K IIPOIIeccaM B OpPraHU3Me; B3aHMOCBSI3b MEX/y COCTABOM
MPOYKTOB IMTUTaHUS U €r0 KalOPUHHOCTBIO; OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHS
peaxIyii B OpraHu3Me U BIIMSIHIE Ha CKOPOCTb M BO3MOXKHOCTB IIPOTEKAHUS 9THX PeaKIUi
TeMIIepaTyphl, KOHIEHTPAIUU peareHTa, KOHIEHTpayuu GepMeHTa, MPUCYTCTBUE
MHTHOUTOPA U JIP.; OCHOBHEIE T€TEPOTeHHBIE PABHOBECHS B XKMBBIX CHCTEMAX; PEaKIUIO
00pa30BaHuUsI OCHOBHOTO KOMIIOHEHTa KOCTHOW TKaHH (ruapokcudocdara Kalblys) U ero
Ppa3pyLIeHHUs PH MOBBIICHUHN KUCIOTHOCTH CPEIbl; MPHIMHBI 00pa30BaHHsI KOHKPEMEHTOB
ypaToB, okcanatoB, ¢pochaToB, kKapOOHATOB NPU MOYECKAMEHHOMN U KEIT4eKaMEHHON
00JIe3HSIX; .OCHOBHBIE Oy(epHBIe CHCTEMBI OpraHn3Ma, MEXaHU3M JeHCTBUS U UX POJb B
MOAJeP>KaHUH KHCIOTHO-OCHOBHOTO COCTOSIHHS OPTaHH3Ma; MPUYUHBI HEKOTOPbIE
[aTOJIOTHH, BO3HUKAIONINX P OTKJIIOHEHNH 3Ha4eHHH pH B pa3miyHBIX OHOIOTHYECKIX
JKUJKOCTSIX OT 3HAUYEHUH HOPMBI; 2JIEKTPOIUTHBIN OalaHC OpraHu3Ma 4elloBeKa; CTPOCHUE U
XHMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB OMOIOTHYECKH BAKHBIX OPTaHHIECKUX
COCIAMHEHUI

‘YMeTh: IpOBOIUTE PacyueThl Ul IPUTOTOBICHUS PACTBOPOB HYXKHOI'O COCTaBa U
KOHIIEHTPAINH, UCTIONIb3YEMBIX B MEIUIIMHCKON MIPAKTHKE; PACCUUTHIBATh JO3UPOBKU
JICKapCTBEHHBIX IPENapaToB, OCHOBBIBASICH HA COJAECPKAaHUU JACHCTBYIOIIETO BEIECTBA 1
UCXO/Isl U3 MACChI Tea peOeHKa; BBIMOIHATh PACYETH OCMOISIPHOCTH U OCMOTHYECKOTO
JIaBJICHUs] PACTBOPOB U AHAIM3UPOBATH CUTYaIUX, BOHUKAOIIME IIPU BBEJCHUU
3HAYUTETBHBIX 00BEMOB TUTIO- M THIIEPTOHHMYECKUX PACTBOPOB B KPOBSIHOE PYCIIO;
BBIMIOJTHATE pacdeTsl pH pacTBOpOB M OMOTOTHYECKNX CUCTEM; BBIIOIHATE pacueTsl pH
OydepHbIX cucTeM oOpraHu3Ma U MCaTh YPaBHEHHS PEaKLHid, OTPaXKAIOLINe MEXaHU3M
OydepHOTo NeHCTBUS U yJacTBYIONIHE B OAJIEPIKaHUH IIOCTOSTHCTBO pH Ononormyeckux
JKUJKOCTEH; pacCUNTHIBaTh HEKOTOPbIE XapaKTEPUCTHKHU JIEKAPCTBEHHBIX MIPEMapaToB - CPOK
XpaHEHUs U IepHOJ NONTyBbIBEICHHS JIEKapCTBEHHOr0 IIperapara; IporHo3upoBaTh
HaIpaBJICHUE U PE3yIbTaT HH3UKO-XUMUUECKHUX MPOIIECCOB U XMMHUUECKUX MPEBPAILCHUH
OMOJIOTHUECKN BaXKHBIX BEIIECTB

Biagerh NpakTHYecKHM ONBITOM (TPYI0BBIMH JefiCTBHSIMH): HaBBIKAMU PaOOTHI C
XUMHYECKOH IMOCYI0H M MPOCTEHIIIMY NPHOOPaMH, TEXHUKOH XMMHYECKNX SKCIIEPUMEHTOB,
MPOBEICHUS MPOOUPOYHBIX PEaKLUil, TEXHUKOM SKCIIEpUMEHTANBHOTO onpeaeneHus pH
PacTBOPOB OMOIIOTHIECKHX KHUAKOCTEH IIPH IIOMOIIH HHANKATOPOB U IIPAOOPOB; METOIMKOM
MPUTOTOBNICHUS OY(EPHBIX PACTBOPOB U SKCIIEPUMEHTAILHON OIIEHKH €T0 BKJIaJa B
HOJIepAKAHUY TOCTOAHCTBA pH cucTeMsl; IpaBUIaMU HOMEHKIIATYpbl HEOPTaHUUYECKUX
BEIIECTB; METOMMKAMHU UACHTH(HKALNH, PA3/IC/ICHHS U BBIACICHHUS OPraHUYECKHX BEILECTB,
JIeXKAIIMHA B OCHOBE JTA00PaTOPHON MEIMIMHCKON THAarHOCTHKI




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Buabl ydeOHbIX 3aHATHI / DPOpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam
1

YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 55 55
Jlekmmonnoe 3ausartue (J13) 10 10
JlaboparopHo-npakTudeckoe 3austue (JII13) 36 36
Kosmoksuym (K) 9 9
CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 38 38
B T.4.:
IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 38 38
ITpoMesKyTOYHASI ATTECTALMS:
KonrakTHas pa6oTa o0yuyarommuxcs B Xoe npoMexyTo4yHoii artectanuu (KPIIA), 3 3
B T.4.:
3auer (3)* 3 3

B yacax: OT/] = 96 96
O6ﬂlaﬂ TPYAOEMKOCTb JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
(0TI B 3aueTHbIX eqununax: OTJI (B yacax): 32 3.00 3.00

* Bpems miis mpoBeAeHHUS MPOMEXKYTOYHOHM arrectauuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU padoThl ([IB3) IIpoBenenne nmpomMexyTodHOM aTTecTanu B (hopMe 3a4éTa OpraHu3yeTcs
B COOTBETCTBUU C PACIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

1 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

Pa3

es1 1. OcHOBBI d)l/lill/l‘-leCKOﬁ XMMHUHU B IPUMECHCHUU K (I)H3HOJ'IOFI/I‘-[€CK“M npoiueccam

YK-1.1]11, YK-8.
N2, OIIK-8. 111

Tema 1. PacTBOph! B MeauLIHE:
KOHLIEHTpaLus U J03UPOBKA
JIEKapCTBEHHBIX BelecTB. OcMoOC U ero
pouib B GH3HOJIOTUH ¥ METHUIIHE

PactBopsl, ocHOBHBIC OHATHS. Boza kak pactBoputens. CriocoOs
BBIPA)KEHHUS COJIEPKaHHsI PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
PacTBOpBI B MEIUIIMHCKOH NpaKkTuKe. PacueT no3upoBKu
JICKapCTBEHHOT'O IperapaTa, HCXOs U3 MacChl Tela peOeHKa WK
B3pOCJIOT0 U U3 COJACPKaHUs JeHCTBYIOIIErO BEIECTBA B
npenapare. KonnuratueHsle cBolicTBa pacTBOPOB. SIBIeHUE
ocMmoca. Ocmotnueckoe naBieHue (3akoH Bant-I'odda). Pacuer
OCMOTHYECKOT'O JaBJI€HHS B PACTBOPAX AJIEKTPOJIHTOB,
HEIJIEKTPOIUTOB U OHOJIOTHIECKHX XKUAKOCTX.. OCMOIISUIIBHOCTD
U OCMOJISIPHOCTh OMOJIOTMYECKUX KUIKOCTEH M epdy3MOHHBIX
pactBopoB. OCHOBHBIE TPEOOBAHMS K JIEKapPCTBEHHBIM (hopMaM
JU1st MHQY3HiT: 1X H30TOHMYHOCTb IIa3Me KPOBH M IIPOBEPKa Ha
OCMOJISUIBHOCTB. MI30TOHUYECKHE pacTBOPBL, HCIOIb3YEMBIC B
MEIULIUHCKON U (hapMalieBTHYECKOM MpaKTUKe AJIst ACTEeH 1
B3pocibIx. Poib ocMoca B Gnonormdeckux cucremax. ['mmep-,
THIIO- U M30TOHUYECKHE pacTBOPBI. [ToHsATHE 00 H300CMUH
(9MMEKTPOIUTHOM rOMEOCTa3e) U OCMOTHUECKOM KOH(IUKTEY.
ITnasmonus. IHuronns. OcMoc B GU3HOJIOTHH U METUIIMHE

VK-1.M]I1, VK-8.
W12, OTIK-8.M/I1

Tema 2. OCHOBBI XUMHUYECKOM
TEPMOJTUHAMUKH U OMOIHEPTETHKH.
OCHOBBI XUMUYECKON KHHETUKH U
paBHOBECHUS B MPUMCHEHUH K
OHOJIOrMYECKHM CHCTEMaM

B3aumocBs3p My HporieccaMi 0OMEHa BEIECTB U SHEPTUH B
opran3zMe. XUMHYECKasi TEPMOANHAMUKA KaK TEOPETHIECKas
ocHOBa 61o3HepreTHKU. OCHOBHBIE MOHSITHUS TEPMOIUHAMUKH.
CraniapTHBIE YCIOBHS M OMOIOTHYECKUE CTaHIAPTHEIE YCIIOBHSL.
IlepBbIii 3aK0H TepMOIUHAMUKY. DHTanbNus. CTaHTapTHBIE
SHTAJIBIINK 00pa30BaHuUs U cropaHus BemiecTa. CTaHmapTHAS
SHTaNbNuUs peakiuu. 3akoH ['ecca u ero ciaeacTBHS.
TepMmoxuMmmdeckue pacyeTsl 1 UX IpUMEHEHHe UL
Ouonormyeckux cucteM. Pacuer KanopuitHOCTH MUIIEBBIX
MIPOIYKTOB, JISKAIIMH B OCHOBE AUETOJOTUH. BTopoii 3akoH
TepMoauHAMUKH. DHTponus. DHeprust [ u66ca. CtannapTHbIe
Onorornueckue CTaHIapTHBIC 3HaYeHUs sHepruu [ mo6ca. Pacuer
HW3MEHEHUsI SHTPOITHHU H 3Heprun 'nboca XMMHUIECKOH peakIuu.
Ponb 3HTATBIUIHOTO U SHTPONUHHOTO (HAKTOPOB B
MIPOTHO3UPOBAHNH HAIPABIIEHHUs CAMOIPOU3BONIBHO NMPOTEKAIOMINX
nporieccoB. DHeprust [ m66ca kak KpUTEpHH IPHHINITHAIEHOH
OCYILECTBUMOCTH OMOXUMHUYECKUX MporeccoB. OCHOBBI
OHMOPHEPTeTHKU. DK39PrOHUUECKHE U SHI3PTOHIIECKHE TPOIIECCHL.
Makpo3prudeckie COeJUHEHUS U UX POJIb B OHOIOTHYECKHX
nponeccax. [IpHHIMI SHEPreTHYECKOT0 CONMPSIKEHHS
OMOXMMHYECKUX peakiiii. XUMHUUECKOe paBHOBECHE.
Tepmoaunamuueckne ycnoBus paBHoBecns. KoHcranTa
XMMHYECKOTO PAaBHOBECHUS] Y paBHEHNE N30TEPMbl XUMUYECKOH
peakiun. [Iporao3upoBaHue cMeNIeHHs XUMUYECKOTO
paBHOBecus. CBsI3b MKy KOHCTAHTOH PaBHOBECHUS U
CTaH/apTHBIM H3MEeHeHHeM 3Heprun [ n60ca nporecca.
OmpeneneHre MpenMyIIeCTBEHHOTO HAMPaBIeHNsT 00paTHMBIX
peakIii Ha OCHOBE ypaBHEHNUS N30TepMElL. [IoHsTHE O TOMEOCTa3e
JKHMBOTO OpraHu3Ma. XuMHYecKas KHHETHKa Kak OCHOBA JUIS
H3y4YeHHs CKOPOCTEH N MEXaHN3MOB OHOXMMHYECKUX TIPOIIECCOB.
Krnaccuduxarun peakimit. MoneKkyIsspHOCTB U HOPAIOK PEaKIUu.
Kunernyeckue ypaBHeHHs. CKOPOCTE peakIiy U (haKTOpPEI, Ha Hee
iusitouye. [lepuon nomynpespaiienus peakuuu. [lepuon
TIOJTYBBIBEICHHS ¥ CPOK XPaHEHHs JISKAPCTBEHHOTO TIperapara.
YpaBuenue Appenuyca, sHeprus aktuBanuu (Ea). Kartanuzatopsr
1 MHTHOUTOPEI (B TOM YHCIIe aHTHOKCH/IAHTHI), MX BIHSHHE Ha Ea
U ckopocTh peakiyu. [ToHsTHE 0 pepMEHTAaTHBHOM KaTau3e, ero
OTJIMYHS U CXOJICTBA C HEOPraHMYECKUM KaTalu3oM. Bimsiaue
PasInUHbIX (HaKTOPOB Ha CKOPOCTH (DePMEHTATUBHOI PEaKIHH.
YpaBHenue Muxasnuca — MenteH. MonsdpHas akTUBHOCTb
dbepmenTa

Pa3znen 2. PaBHOBecHsI B JKMJIKHX Cpelax OpraHu3Ma




Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

VK-1.UJ1, VK-8.
WJ12, OTIK-8.M/11

Tema 1. [IpoTonuTiyeckue
paBHOBecus, pH B pacTBopax
3NEKTPOIUTOB. BydepHsie cucTeMs! Hx
poJb B OPraHu3Me

PaBHOBeCHS B BOJHBIX PaCTBOpax EKTPOIUTOB. CTETeHb U
KOHCTaHTa 3JIeKTPOIUTHYEeCKOH nucconuanuu. [Iporomuruyeckas
TeopHst KUCIOT ¥ OCHOBaHUH. CONpshKEHHBIE MAphI KHCIIOT U
ocHoBauui. MoHn3anms cinadbIX KUCIOT U ocHOBaHUN. KoHCTaHTHI
KucIoTHOCTH 1 ocHOBHOCTH pKa, pKb n pKBH+ 1 cBsi3b MexIy
HuMHU. AMbonuTel. M3031ektpuyeckas touka. [Iporonntrdeckue
paBHOBecHs B pacTBOpax 3ekTponutoB. Onpenenenue pH B
BOJIHBIX PAaCTBOPAX CHJIBHBIX KHCIIOT M OCHOBAaHHH, CIIA0BIX KHCIIOT
1 OCHOBAHHMI U THAPONN3YIOMmMuUXcs conei. Hopmanbsabie n
NaTOJIOTHUECKHE IIPOLIECChl B OPraHU3Me, 3aBUCSIUE OT 3HAUCHUS
pH. Bydeprsie ciucrembl n MexaHu3M ux aericteus. Pacuer pH B
OybepHbIX pacTBopax, ypaBHeHue ['eHaepcona-Iaccennoaxa.
Bydepnas emxocTs 1 hakTopsl, e€ onpenensronye. bydepHsie
CHCTEMBbI KMBOT'O OpraHu3Ma, UX 3HadeHue. KucioTHO-0CHOBHOE
paBHOBecHe B Ouonormdeckux cucremax. [Torstue 06 annmose u
aJIkano3e U (pU3NKO-XMMHUUYECKUX OCHOBaX MX BO3HUKHOBEHUS,
HEKOTOPBIC MAaTOJIOTUH, KOTOPBIE K HUM IMpUBOAAT. OCHOBHEIE
M0Ka3aTesId KUCIOTHO-OCHOBHOI'O COCTOSHUS (LLETI0YHOM pe3epB
KpOBH, NePUIUT U H30BITOK OCHOBaHMIA). 3apsii OMOMOJIEKYI IPU
¢du3Honornueckux 3HaueHusx pH

VK-1.U]I1, VK-8.
W12, OTIK-8.M/I1

Tema 2. ['ereporenHble paBHOBECUS U
paBHOBECHUS B PaCTBOPAX
KOMIUIEKCHBIX CO€JUHEHUH.
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
npoueccsl. Mx poisb B
JKU3HEESATEIbHOCTH OPTaHU3MOB

OKHCIUTENbHO-BOCCTAHOBHTEIBHBIE MTPOLIECCHI, UX POJIb B
KHU3HENIEATSIILHOCTH OpraHim3MoB. OKHCIUTEIBHO-
BoccTaHoButenpHbIe (OB) cucremsl. CTannapTHBIE
BOCCTaHOBHTEIIbHBIE (PEIOKC) NOTEHINAIBL. Y paBHEHHUE
Hepucra—TIletepca. Biusinue pa3nuuHbix GakToOpoB Ha BETUYUHY
penokc-norennuana. CTaHIapTHBIA OHOIOTHIECKU
BOCCTaHOBMTENbHBIN NoTeHIKaN. [Iporuozuposanue
caMoIpon3BoJbHOTO npotekanust OB mporecca o BenmauHam
penoxc-norenuuanos. IJC xumuyeckoil peakuun. Bzaumocss3b
Mexy sHepruei ['u66ca u 3/1C peakuun. [Auddy3Hbi 1
MeMOpaHHbIH MOTEHLUATbI U UX POJIb B TEHEPHPOBAHUH
OMOAIICKTPUIECKUX NOTEHNINAJIOB. ['eTeporeHHbIe paBHOBECHS B
CUCTEME 0CaJI0K — HAaCBILLEHHBIN pacTBOp. PacTBOpUMOCTb U
KOHCTAHTa ITPOU3BEICHAS PACTBOPHMOCTH. Y CIIOBHS 00pa30BaHHS
1 pacTBOPEHUS 0CAKOB. I eTeporeHHbIe PaBHOBECHS B KHBBIX
cucreMax. Peakinn 06pa3oBaHHsT OCHOBHOTO KOMIIOHEHTA
KOCTHO#1 TKaHu — ruzipokcudocdara Kaublus, U €ro pa3pyLieHus B
3aBUCHMOCTH OT H3MCHEHHS KHCIIOTHOCTH cpesl. OOpa3zoBaHne
KOHKPEMEHTOB ypaToB, OKcanaToB, pocdaToB, KapOOHATOB IPH
MOYeKaMEHHOH! U 'keJTdeKaMeHHOH Oone3Hsx. PaBHoBecns B
pacTBopax KOMIUIEKCHBIX coeHeHnil. KoHcTaHThI HecTolKkoCcTH 1
ycroitunBocTH. Xenatel. Kommiuekconsl. buonornyeckas posib
BHYTPHKOMIUIEKCHBIX COeJUHEHUH. [IpuMeHeHne KOMIIEKCOHOB
JUISL IETOKCUKAINU oprann3Ma. OCHOBBI XeIaTOTEepanu

Pazaen 3. OCHOBBI CTPOEHHSA ¥ PEAKIMOHHOM CMOCOOHOCTH OPraHNYeCcKHX COeTMHEHHI B OHOJOrHYEeCKHX CHCTEeMax




Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

VK-1.UJ1, VK-8.
W12, OTIK-3.
W13, OTIK-8.M/T1

Tema 1. CTpyKkTypa U XUMHYIECKOE
MOBEJICHUE OPTaHUYECKUX
COCJIMHEHHUIT, UMEIOLIE MEANKO-
OHMOJIOTHYECKYIO 3HAYMMOCTh

Knaccnguxarnms 1 HOMEHKIaTypa OpraHMYeCKUX COSANHEHHH.
CBs13b OYHKIIMOHAIBHBIX TPYIII C PEAKIMOHHON CIOCOOHOCTBIO U
Onoornueckoi akTHBHOCTHIO. [IprMepsl MEANIIMHCKY 3HAYNMBIX
npeacTaBuTeneil Kaxaoro kiaacca. OCHOBBI CUCTEMaTUYECKON U
TPUBHAIFHOH HOMEHKJIATYPHI (C IpIMepaMi (hapMaKOJIOTHIECKH
AKTHUBHBIX COeANHEHHH). PagnkanpHO-(OyHKINOHATIBHAS U
3aMeCTHTeIbHass HOMEHKJIATypa IPAMEHUTENBEHO K OMOIOTHIeCKU
Ba)KHBIM BeEIIECTBAM U JICKApCTBEHHBIM IIperapaTa.
[IpocTpaHcTBEeHHOE CTpOSHNE MONEKY. CBSI3b T€OMETPUH
MOJIEKYJIBI C TUIIOM THOPUIN3aLUH BXOSIINX B HEE aTOMOB.
Kondopmanmonnsrii ananus. [Torsatue o kKoHPHUTYpaI,
CTepou30Mepun, ACUMMETPUYECKUI aTOM yriepoja, ONTHYecKas
akTHBHOCTH. @opmynsr Gumiepa u nonsTue D- u L-psna (B
KOHTEKCTe OMOXHMMHMH YTIICBOOB M aMHHOKHCIOT). R,S- n Z,E-
CHCTEMBI CTEPEOXHMMHUUECKOH HOMEHKIATYphl. bronormueckas
AKTHBHOCTb JICKApPCTBEHHBIX IIPEIapaToB, €€ CBS3b C
MIPOCTPAHCTBEHHBIM CTPOCHUEM MOJIEKYII. G- U T-J{HacTepeoMepsl.
dapmakosioruueckoe 3HaueHue YHAaHTHOMEPOB U AUACTEPEOMEPOB
(Ha mpuMepe TaTHIoMHUAa, oQIIoKcalHa, noynpodeHa). 3HaUeHUE
CTEPEOXUMMHU B CUHTE3€ U IPUMEHEHHH JieKapcTB. Poib nzomepon
B TOKCHKOJIOTHH M (hapMaKoJIOTHH. VIHIYKTHBHBIN U ME30MEPHBIi
a¢dexTs 3amecTuTeneil. ConpspkeHrne U apOMaTHYHOCTb.
BrmsiHEE 371€KTPOHHOTO CTPOSHUS OPTAaHUIECKUX MOJICKYIT Ha X
PEaKIMOHHYIO CIOCOOHOCTh, KNCJIOTHO-OCHOBHBIE CBOIMCTBA U
OMOJIOTMUECKYI0 aKTUBHOCTh. KHCIIOTHO-OCHOBHEIE CBOMCTBA
opranuueckux Beuiects. OH-, SH-, NH-, CH-kucnots! 1 ux
MIPON3BOHBIC HA IIPUMEpax OMOMOIICKYII U JIEKapCTBEHHBIX
npenapaTtoB. Kiaccudukanus opraHn4eckux peakuuii.
CrarHyeckuil 1 AMHAMIYECKUH (aKTOPEI IPOTEKAHHS PEAKIHH.
CB3b CTPOEHUS IPOMEXKYTOUHBIX YaCTULL (PaJUKaJIOB,
KapOOKaTHOHOB, KapO0OAaHHOHOB) ¢ UX 3Hepruei. [lonsaTue o
PEruo- U CTePEOCENEKTUBHBIX PEaKIMIX

YK-1.U/11, YK-8.
nAa2, OIK-3.
N3, OIIK-8. 111

Tema 2. CBoOOIHO-paIUKaIbHBIE U
AIEKTPOGUITBHBIC PEAKLIHH:
XUMHYECKHE OCHOBBI M POJIb B
OGUOIOrHYECKUX MpoIIeccax

CB00OIHO-paiuKaNIbHBIE MTpoLiecchl. [IoHATHE O IeTTHBIX
nporeccax. Peakiun nmepokcuHoro okuciaeHus. [Ipuduner terkoi
oxucnsieMocTy cBsa3u C—H B aniaunbHOM U GEH3UITBHOM
TMIOJIO>KeHUSIX. PONB 3THX MpoIieccoB B MHAIIMAPOBAHUHI
MEPEKUCHOTO OKUCIIEHHS JINMUI0B — KIIFOUEBOT0 MEXaHH3Ma
MIOBPEXIEHHS KJICTOK PH CTPecce, BOCIAICHUH, THIIOKCHH,
cTapeHuu. AHTHOKCcHAaHTHI (BuTamuHsl E, A, C), ux pons B
CBSI3BIBAHNH aKTUBHBIX CBOOOTHBIX PAJUKAJIOB B KJIETKaX.
Peaxuun snexrpodunsHoro npucoenunerus k C=C-cBsizu.
MexaHHU3M peaKIiy TUAPATANN HeHACHIICHHBIX COCANHEHNH.
Ponb kucaoTHOTO KaTaiau3a. BiusHue 5ekTpoHHbIX 3¢ (eKToB
3aMecTHTeNIel Ha PErHOCENIeKTUBHOCTD PeaKny (TIPaBUIIO
MapxosuukoBa). [Ipucoeaunenne kKapOOKaTHOHOB K
HEHACHIIIEHHBIM COSIMHEHHM, KaK ITyTh 00pa30BaHUs yTIICPO-
YIJIEPOHOM CBSI3U B Mpolieccax duocunTeza. OcoOeHHOCTH
TIPUCOEUHEHUS K CONPSHKEHHBIM cHUcTeMaM. Peakmmu
3NEKTPOGHUIBHOTO 3aMEIEHHS B aDOMAaTHYECKHX CUCTEMax
(ranoreHMpoBaHKe, ANTKWINPOBAHUE U AI[MINPOBAHHE).
T"anorenupoBaHue Kak OCHOBA ACHCTBUS HEKOTOPBIX
QHTHCENTHKOB. AJIKIJIMPOBAHIE U allMUIIPOBAHUE KaK CIIOCO0
MOAU(UKAIMY APOMATHYECKUX COCMHEHHMIT (B CHHTE3e
MIPerapaToB aHAIBI€THKOB, aHTHCENITHKOB). MexaHu3M
NEKTPOPHUIBHOTO 3aMelleHus1. BiusHue 3amecTuTeseii B
apOMaTHYECKOM KOJIbIIe Ha CKOPOCTh M HaPaBJICHUE PEaKIINH




Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

3 |VK-1.UJ1, YK-8.
W12, OTIK-3.
W13, OTIK-8.M/T1

Tema 3. HykneoduipHble peakunu
OpraHNYECKUX COCIMHEHUH C G-CBSI3bIO
C-reTepoaToM U KapOOHHIBHBIX
COCJMHEHH

HykneodunsHoe 3aMenienue y sp*-ruOpuIn30BaHHOTO aTOMa
yraepoaa (SN-peakiun). DiekTpoHHas npupoja csizu C—
rerepoaTtoM (IOJIIPHOCTE, MOIApU3yeMocTs). [lonsTue 00
yxopseii rpymne. CBsi3b JIErKOCTH yXO0/1a IPYIIIBI C CHIIOH
CONPSDKEHHOHN KUCIOTHL. I MIpOIH3 TaloreHIPOM3BOIHBIX.
AJIKWIIMPOBaHUE CIIUPTOB, aMUHOB, THOJIOB. AJIKHIMPYIOLIHE
peareHThl: TaJIOT€HIIPOU3BOIHEIE, ANKWI(OCOATHI, CYIb(OHUEBEIE
COEeIIMHEeHNS. AJIKHIMPYIOLIHE peareHThl Kak OCHOBa
MIPOTHUBOOITYXOJIEBBIX IPenapaToB (Ipon3BogHbIEe N-
TKATa3UPUINHA, B-XJTOPITHIAMHUHOB U 1p.) OTpaBisioliee
neiicTBre opraHogocdaroB (TapaTuoH, 3apHH) — UHTHOUPOBAHHUE
THIpONN3a alleTHIXonuHa ((pepMeHT XoiauHIcTepasa). Poib
KHCIJIOTHOTO KaTaJli3a B 3aMEIIeHUN THAPOKCUTPYIIIEL. Peakmus
MIEPBUYHBIX aMUHOB C a30TUCTOM KHUCIIOTO. Peakimn
anmuvuHEpoBaHus (E). MexaHH3M U yCIIOBUS MPOTEKAHHS
peakiuu. Peakiuy 3JMMUHHPOBAHUS B METa0OIMYECKUX MYy TIX
onomorekyn (mukn Kpebea, katabomm3M aMHHOKHUCIIOT U JIp.)
KapOonunbHsle coequnenus. CTpoeHre KapOOHUIbHOM IPYIIIIBL.
Peaku HykineopunpaOro npucoeanHeHus (AN) kK kapOOHHIBHOM
IpyIIe albJeruaA0B U KeTOHOB. [IprcoenHeHne HyKIeopuioB:
BOJIBI, CIIUPTOB, aMUHOB, THOJIOB. KHCIOTHBIH U ImIenodHOM
katanu3 peakimid. O6pa3oBaHue MoTyaleTane U aleTaneii Kak
MOJIENb IUKIN3anUul MoOHOcaxapu1oB. OOpa3oBaHHe U THIPOIH3
HMMHHOB - B&)KHBIC PEaKIMU B MeTa00IN3Me aMUHOKHCIIOT.
Peaxnun kapOOHUIBHBIX COSIMHEHNI, CBI3aHHBIE C ITOBBIIICHHON
CH-KUCTIOTHOCTBIO a-yYIJIepPOTHOro aToMa. AJIbOJIBHOE
MIPUCOEUHEHNE KaK IyTh 00pa3oBanHust HOBoil C—C cBs3H.
AJbI0JIBHOE TIPUCOESTMHEHUE U AJIbI0JIBHOE PACIISIUICHUS -
PEeaKIiy, BXOISIIHIE B METaOOIHIECKHE ITyTH HEKOTOPBIX
aAMUHOKHCIIOT, yIJIeBOIOB, nukia Kpedcea u np. Peakunu
KapOOHOBBIX KHCIIOT U X ()YHKIIMOHATIBHBIX IPOM3BOAHBIX.
OCo0GEHHOCTH CTPOCHUS U aKTHBAIMs KapOOHUIBHOTO aToMa
yriepona. CpaBHEHHE PEeaKIIMOHHON CIOCOOHOCTH: MPON3BOIHBIX
KapOOHOBBIX KHCJIOT U MX HPOU3BOAHBIX (CIOKHBIX 3pUPOB,
THOR(HUPOB, aHTHAPUEL, anmidocdaToB) B peakust
HYKJIe0(HIILHOTO 3aMelieHus. Peakuuy stepudukannm,
MOTyYCHUS] aMHIOB, CIIOKHBIX THO3(HPOB B METHKO-
OMOJIOrMYeCKUX Mpoleccax (OMOCHHTE3E JIUMUIOB, TSI THIHOM
cuHTe3e). [ unponn3 GyHKINOHATBHBIX IPOM3BOIHBIX
KapOOHOBBIX kucIoT: kucnotHbld (H) u menounoit (OH);
(epmeHTaTHBHBIN TUAPONN3. CIIOKHBIE THOAPHUPEI H
anmipocdartsl Kak MAaKpOIPIrHIECKHE COSIMHEHUS, UX POJIb B
oOMeHe BemecTB (TIpomeccax CHHTEe3a U pacmana OMOMOIeKy,
NepeHoce alMIbHbIX U GochaTHbIX rpynn). Peakuun
MIPON3BOJHBIX KAPOOHOBEIX KUCIIOT, cBsA3aHHBIE ¢ o-CH-
KHCJIOTHOCTBIO: KapOOKCUIIMPOBAHUS, IeKapOOKCHINPOBAHUS,
KOHJICHCAINH U pachaja B-keroHod¢upos. Ix poius B
MeTaboIMYeCcKHX mpolieccax oprannsma (uukie Kpebea, cunrese
KHUPHBIX KUCIOT ¥ JINNHA0B, METa00IN3Me aMHHOKHCIIOT U JIP.)

3.2.

Ilepeuenb pa3genos,

00y4aoIMUMuCs
Pa3nenbl u TeMbl TUCHUIUIMHBI U1 CAMOCTOSITENIFHOTO M3YYeHHs O0yUYaloIMMUCS B IpOrpaMMe He
PEyCMOTPEHBI.

TEM [JUCHUILIMHBI JJId CaMOCTOATECJIBHOI0 HU3YYCHHSA



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buabl |Ilepuon o0yuenust (cemectp). [lopsinkoBbie Homepa u |KosuyecTBo | Buabl Tekyuiero | @®opMbl npoBeeHust
n | yueOHBIX HAHMEHOBaHUs Pa3/ieioB (MPH HAJUYMH), TEM, 4acoB KOHTPOJIsI TeKYLIero KOHTPOJIs
/m | 3ansTHIE* Y4eOHBIX 3aHATHIi KOHTAKTHOIi | yceBaeMoCTH®* cneBaeMocTH***
padornt KI1|0Y|on|OK|JIP|T9
1 2 3 4 5 6 (71819 1]10]11
1 cemecTp

Pasnen 1. OcHOBBI (PM3HUUECKON XUMHH B TPUMEHEHHH K (DU3HOIOTHYSCKUM MIPOIIECcam

Tema 1. PacTBOpsI B MEIMIIMHE: KOHIICHTPAIMS U JIO3MPOBKA JEKAPCTBEHHBIX BemlecTB. OCMOC M €r0 poJib B PU3MOJIOTHH M MEIUIIMHE

1 JIII3  |PacTBOpHI B MEAUIMHE: KOHIIEHTPAIHS U JO3UPOBKA 3 T 1| 1]1 1]1
JIeKapCTBEHHBIX BemecTB. OcMOC U ero poib B
(bU3MONIOTUH ¥ MEMIIHE

Tema 2. OCHOBBI XUMHUYECKOH TePMOJMHAMUKH 1 6109HEpreTHKH. OCHOBBI XUMHUYECKOH KHHETUKU 1 PaBHOBECHS B IPHMEHEHHUH K
OMOJIOTHUECKUM CHCTEMaM

2 I3 BBeneHnue B XMMUUECKYIO TEPMOAUHAMUKY. 2 bl 1| 1]1 1|1
TepMoauHAMIKAa XUMUYECKOTO PaBHOBECHSI.
Xumuueckas KUHETHKa

3 JITI3 OCHOBBI TEPMOJTUHAMUKU OHOXUMHUYECKHX MTPOIIECCOB. 3 T 1 1 1 111
buosneprerrka
4 JITI3 OCHOBHEBIC TIOHATHS XUMUYECKON KHHETUKH U 3 T 1 1 1 1|1

paBHOBECHUS B MPUMEHEHUH K OMOJOTHYESCKAM
crucreMaM. OcHOBBI (PEpMEHTATHBHOIO KaTaan3a

5 K Texymmuii pyOeHBIH (MOTYTBHBIIN) KOHTPOIb 10 3 P L1 |1 ]1([1]1
pazaeny 1. OcHOBBI pr3HUECKOM XUMUH B IPUMEHEHUH
K (U3HOJIOTHYECKUM TIpoLieccam

Pa3znen 2. PaBHoBecHs B )KHIKUX CpeAaX OpraHu3Ma

Tema 1. IIporonuTnueckue pasHoBecHs, pH B pacTBopax 3aeKTPOJUTOB. bydepHble CHCTEMBI X POJIb B OPraHU3ME

6 J3 [Iporonutnyeckue paBuoBecus. Pacuet pH pactBopos 2 I L1 1] 1|1]1
AIIeKTPoINTOB. BydepHble cucTeMbl

7 JITI3  |CubHbIe U cnabbie 3JEKTPOIUTHI B OHOJIOTHUECKIX 3 T L {111 ([1]1
s)kuakoctsax. [Iporonurnyeckue papHoBecusi, pH B
pacTBOpax Pa3IMYHBIX THIOB YJIESKTPOIUTOB

8 JITI3  |BydepHbie CUCTEMBI: COCTAB, MPUHIIHUI ACHCTBUSA U POJIb 3 T L1 |1 f1f1]1
B opranm3me. By(depHbie cucremMbl KpoBu. SIBIeHHs
alya03a ¥ alkanosa

Tema 2. 'ereporeHHbie paBHOBECHUS U PABHOBECHS B PACTBOPaX KOMILIEKCHBIX coeMHEHUH. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE
nporecchl. MX poiib B )KU3HEAEATEAbHOCTH OPraHU3MOB

9 J3 Tlorennmansr u DJIC. PaBHOBecHs B pacTBOpax 2 I L1 ] 1] 1(|1]1
KOMILUICKCHBIX COCJIMHEHUH. [ eTeporeHHble paBHOBECHSI

10 JITI3  |I'eTeporeHHble paBHOBECHS U paBHOBECHS B PaCTBOpPax 3 T L1 |1 f1f1]1
KOMILTCKCHBIX COCJIMHECHUIA, UX POJIb B OpPraHu3Me.
OCHOBEI X€JIaTOTEPAIuU

11 JIII3  |BoccTaHoBUTENbHBIE U MEMOPAaHHBIE TOTEHIIUABI. 3 T 1|11 1|{1]1
OKHCIUTENEHO-BOCCTAHOBUTEIILHEIE IIPOIIECCH B
OMOJIOTNYECKUX CHCTEMaXx, HAIPaBJICHHE UX NPOTEKAHUS
U POJIb B )KU3HEIEATENEHOCTH OPTaHu3Ma

12 K Texynmit pyOeXHBIH (MOIYJIBHEINH) KOHTPOIB 10 3 P 1|11 ]1([1]1
pazzneiy 2. PaBHOBeCHs B KMAKUX CPEaX OpraHu3Ma

Pasznen 3. OCHOBEI CTPOEHUS U PEAKIIMOHHON ClIOCOOHOCTH OPraHUYECKUX COEIMHEHNI B OMOJOTHYECKHUX CHCTEMAX

Tema 1. CprKTypa U XUMHUYCCKOC IMTOBCICHUEC OPraHNUYCCKUX COeZ[I/IHeHI/II‘/‘I, HUMCIOLINEC MCHI/IKO-6I/IOHOFI/I‘ICCKYIO 3HAYUMOCTh

13 JIII3  [OcHOBHI Kaccu(UKaLUH, HOMEHKIATYPBI 1 3 T 1|11 ]1(|1]1
HPOCTPAHCTBEHHOT'O CTPOCHHUS OHONIOTNYECKH BaXKHBIX
OpraHUYeCcKUX COCMHEHUH

14 JITI3 | CBs3b 3MEKTPOHHOTO CTPOCHUS C KUCIOTHO-OCHOBHBIMHU 3 T L1 |1 f1f1]1
CBOMCTBAMH U PEAKIIMOHHON CIIOCOOGHOCTHIO
OMOJIOTHYESCKH BOKHBIX COCAMHCHUIN

Tema 2. CBOGOHHO-DBZ[I/IKB.J’IBHBIG )4 3HeKTDOd)I/IJIBHI>Ie pCaKMu: XUMHUYCCKHUC OCHOBBI U POJIb B OHMOJIOTMUYECKUX MPOIeccax

15 JI3 CB000gHO-paIMKAIBHBIE U DJIEKTPODUILHEIE PEAKLIAN 2 J1 1 1 1 11111
16 JIII3  |CroGoaHO-pafKaIbHbBIC U 3EKTPOPIIBHBIC PCAKIIHH: 3 T L1 |1 f1f1]1
XMMHYECKHE OCHOBBI U POJIb B OHOJIOTHYECKUX
poreccax

Tema 3. HykieobuibpHble peakiiii OpraHHYeCKUX COSAUHEHHH ¢ 6-CBsI3bi0 C—TeTepoaroM M KapOOHUILHBIX COEIUMHEHN




Ne | Buabl |Ilepuon o0ydenust (cemectp). [lopsinkoBbie Homepa u |KosuyectBo | Buabl Tekyuero | @®opMbl NpoBeieHUs
N | y4eOHBIX HAHMEHOBAHHSI Pa3/1eJ10B (MPH HAIMYNH), TEM, 4acoB KOHTPOJISI TEKYIIero KOHTPOJISI
/n | 3ansTHIT* Y4eOHBIX 3aHATHIl KOHTAKTHOIi | ycrieBaeMoCTH ™ * creBaeMocTH* **
paGoTsi KII|oy|on| oK |JIP| T3
1 2 3 4 5 6 17181911011
17 JI3 PeakuuonHast crmiocoOHOCTh COSTMHEHHH C G-CBS3BIO 2 pi| I {111 f[1]1
yraepoa-rerepoatoM. Peakiuu SN u E. Peakiinonnas
CIIOCOOHOCTH COEIMHEHUH ¢ KapOOHMIBHOM IPyIITOi
18 JIII3  |HyxkneodunbHbIe peakny OPraHNIEeCKUX COSTUHEHUH C 3 T L1 |1 ]1([1]1
o-CBsi3bt0 C-TeTepoaToM M MX 3HAUYCHUE B OpraHH3Me
YeI0BeKa
19 JI13 Peakiin kapOOHIIBHBIX COCTUHEHUA U HX 3 T 1 1 1 1 (1(1
IPOU3BOJIHBIX B MEIMKO-OHOJIOTHYECKHX IPOIeccax
20 K Tekyumii pyOexHbIH (MOIYJIBHBINA) KOHTPOJB 110 3 P 1|11 ]1|{1]1
pazzneny 3. OCHOBBI CTPOEHUS U pEaKIMOHHON
CTMOCOOHOCTH OPTaHUYECKUX COEIMHEHUH B
OMOJIOTHUECKUX CHCTEMAX
21 3 3auer 3 ITA 1 1
Bceero B cemecTpe 58 20 (20120 [16[20]20
Bceero no aucuuninze 58 20120[{20]16120]20

(*, **, *** cMOTpHU yCIIOBHBIE 0003HAYCHUS)

YciaoBHLIE 0003HAYEHUSA

Bunbl yueOHBIX 3aHATHI*

Buab! yueOHbIX 3aHATHIH

Coxkpaménnoe HauMeHOBaHHE

JlekunoHHOE 3aHATHE Jlexuus JI3
JlabopaTopHO-IIPaKTHUECKOE 3aHATHE JlaGopaTopHO-NIpaKTHUECKOE JIII3
Komnoxsuym Konnoksuym K

Bunsl Texymiero koutpods yecnesaemoctu (BTK)**

Buasbl Tekyiero KOHTpoJist
ycnesaemoctu (BTK)

Coxpauménnoe
HaHMeHOBaHHe

Copep:xanue

Texymnit Jucnunnuaupytromuii | /I | Kontposas nocermaeMocTy 3aHATHIT 00yYatOIIMCST
JHCIHATUTHHUP YOI
KOHTpOJIb
Texymmit TeMaTn4yeckuit TemaTnueckuit T | Ouenka ycBoeHust 00y4aroMcs 3HaHUH, yMEHUH U OIlbITa
KOHTPOJb MPaKTUIECKOH AESTEIFHOCTH MO TeMe 3aHATHS
Texymmii pyOesxHBIH Py0exusrit P | Ouenka ycBoeHust oOydaromumcs 3HaHAH, yMEHHUH U OTIbITa
KOHTPOJIb MPaKTUYECKOH AESATEIFHOCTH MO TeMe (pa3aery, MOIYIII0) TUCIUILTHHBL
@DopMbI IPOBEJICHUS TEKYILIIETO KOHTPOJIS YCIIEBAEMOCTH o0yJaromuxcs ***
Ne [ dopmbI npoBeeHNs TeKyLIero KOHTPOJIsI TexHunyeckoe u Bo3Mo:KHOCTH NPOBEACHHUS TEKYILEro
ycnesaemoctu ody4aromuxcs (PIITKY) COKpaméHHoe KOHTPOJIsI yCIIeBA€MOCTH 110 BHIAM
HaMMEHOBaHHe KOHTPOJIs1
pi | T P
1 | KonTpons nmpucytcTBus IIpucyrcTtBue KII | +
2 | Ompoc ycTHBIH Omnpoc yCTHBIH oy +
3 | Ompoc nucsMeHHbIH Omnpoc nuceMenHblit | OIT
4 | Onpoc KOMOMHUPOBAHHBIH Omnpoc OK +
KOMOWHHMPOBAaHHBIH
5 | IIpoBepka nabopaTopHOi pabOTH JlaGoparopHast JIP +
pabora




(I)OprI MPOBEACHUSA TEKYIIEr0 KOHTPOJISA

Texnnueckoe u

Bo3moxkHOCTH NMPOBEACHUS TEKYIIEro

ycneBaemocTu odyuarommuxes (PIITKY) COKpaléHHoe KOHTPOJIsSI yCIIeBAeMOCTH 110 BHJaM
HAHMEHOBaHHE KOHTPOJIA
pi | T P
6 | TectupoBaHue B SJICKTPOHHOU Gopme TectupoBanue ™ +




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
1 cemectp 3auer Kontpons npucyrersust, Onpoc nucbMeHHBII
YciaoBHbIE 0003HAYEHHS ** %%
DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e
3ager 3auer 3

5.2 Kputepuu BbICTABJICHHS OLIECHOK

KpnTeplm BBICTABJICHUS OLCHOK IMPH MPOXOKACHUN HpOMe)l(yTO‘lHOﬁ arrecralnum B (bopMe

3adyeTra
1 cemecTp
Ilxana Kpurepuu BbicTaB/IeHHS OLIEHOK
OLICHHBAHHUS
«3a4yTeHo» |BricTaBnsiercs, ecnm 00y4alomuiics Mpy BEIOTHEHUH MIChbMEHHON paboTel Habpan He Menee 30 G6amnoB n3 50-tu, 4To

COOTBETCTBYET BBIMIOJHEHHIO 33J[aHUil Ha pe3ynbTaT He MeHee 60% ot o0mero KonuuectBa 6ayutoB. Torosast omneHka
BBICTaBIISICTCA 10 CyMMe OaljIoB, MOMYYEHHBIX 32 MUChbMEHHYIO paboTty. Kaxnoe 3ananue Ounera oneHUBaeTCs
KOJIMYECTBOM 0aJlIOB, yKa3aHHBIM B THIIOBOM Ouiiere: 1 3amanue — 6 6ayuios; 2 3aqanue — 4 6amia; 3 3ananue — 4 0aa;
4 3aganue— 10 OamioB; 5 3aganue — 5 0amioB; 6 3aganue — 5 0amwioB; 7 3aganue — 14 6amtoB; 8 3aganue — 2 Gaa.
OTBeTHI Ha 33]aHUs OUIIETA JIOJKEH COJICPXKATh BCe HEOOXOAMMBIEC PacyeThl, YPaBHCHUS PEaKIIUi, CTPYKTYpHBIC
(hopMyIIBl, Ha3BaHUS BEIIECTB WIM MX KJIACCOB, & TAKXKE THIIBI PEAKIIH, CXeMy MEXaHH3Ma IMPOTEKaHUs YKa3aHHOMH
pCaKIiK, Ha3BaHUE CTEPEOH30MeEpa.

«HE
3a4YTCHO»

BeicTaBisiercs, eciay 00ydaromuiics: py BBINOJIHEHUU MHCbMEHHOH paboTs! Habpas menee 30 6amioB u3 50-TH, 4TO
COOTBETCTBYET BBHIIOIHEHUIO 331aHMi Ha pe3ynbTaT MeHee 60% oT obmero konmdecTsa 6amioB. VTorosas oneHka
BBICTABJISICTCS 10 CyMME OaJIJIOB, MOJYYCHHBIX 32 MUChbMEHHYIO paboTy. Kaxnoe 3amaHue Ouiera oneHUBaeTCs
KOJIMYECTBOM 0aJlIOB, yKa3aHHBIM B THIIOBOM Omiiere: 1 3amanue — 6 6amios; 2 3aganue — 4 6amna; 3 3axanue — 4 6ana;
4 3aganue— 10 6auioB; 5 3aganue — 5 0amioB; 6 3aganue — 5 60amwios; 7 3aganue — 14 6auios; 8 3aganue — 2 Gayuia.
OTBeThI Ha 3a/1aHKs OUJIeTa HEe COMEPIKUT BCe HEOOXOANMBIE PacyeThl, yPABHEHHS PEaKLii, CTPYKTYpHBIE (HOPMYJIbI,
Ha3BaHMS BEIECTB MU UX KJIACCOB, a TAK)KE TUIIBI PEaKIINi, CXeMY MEXaHHW3Ma MPOTEKAHUsI YKa3aHHOW PEaKIlvy,
Ha3BaHME CTEPEON30MEpa.




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

1 cemecTp
Co0oTBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbl NPOBeIeHHsT TEKYLIEro Koa-Bo . Make. KoJ- CHTHHTOBBIM GaIaM
KOHTPOJISI ycIIeBaeMOCTH KOHTpoJIel | BO 0aJLU10B
TK|[BTK|Ot.. | Xop. | YaoB.I.
Onpoc YCTHBIA oy 12 132 B T 11 7 4
JlaGoparopHo- 13 IIpoBepka taboparopHoi padoter | JIP 7 77 B[ T 11 7 4
MPaKTHUECKOE 3aHATHE o
TectupoBaHue B SIEKTPOHHOM ™ 1 121 Bl T 1 7 4
dbopme
KomtokBuyMm K Onpoc KOMOMHUPOBAHHBII OK 3 702 B P | 234 | 156 78
CymMma 0ajuIoB 10 JUCHHUIIMHE 38 CEMECT] 1032

Kpurtepuu BbicTaB/IeHUS] OLIEHOK NPH NMPOXO0KIEHNUH NMPOMEKYTOUHOI aTrTecTanuu B opme
3a4eTa (HA OCHOBAHUM PelTHMHIA YCNeBAeMOCTH 00y4Yarollerocss M pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA M0 AUCHHUILIMHE (MOYJ/II0) MJIU € YacTH B cemMecTpe)

1 cemecTp

M xana Kputepum BbiCTaB/IeHUS] OLIEHKH
OLIEHHBAHUS
«324TEHO» PeiitunroBsrii 6amn — He MeHee 60 % (He meHee 600 OanoB)

u
[Momy4enue OIEHKH He HIKE YIOBICTBOPUTEIBHOY 3 MPOXOKACHHE KaX/I0T0 TEKYIIET0 pyOeKHOTO KOHTPOIIS B
ceMecTpe

«He 3a4TeHo» |PeiiTnHrosslit 6ana — menee 60 % (Menee 600 6annoB)

W/WIm

ﬂonyquMe OLICHKH HMUXKXE «YAOBJIECTBOPUTECIBHO» 3a IPOXOXKIACHUC XOTA OBI OTHOT'O TEKYLIETO py6e)KHOl"0 KOHTPOJIA B
CEMECTPE MU HE IPOXOKIICHHE PYOESKHOIO KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

1 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

3ayer COCTOMT M3 OTBETa Ha NMUChbMEHHBIM Ouier. [IucbMeHHBIN OMiIeT BKJIIOYAeT MaTepuall BCex
MOAYJIEN AUCIUIUIMHBIL.

Cnucox 3aJaHUi 1JI9 NOATOTOBKE K 3a4€eTy

Tema. PacTBopbl B MeIUIIMHE: KOHIIEHTPALMS U 103MPOBKA JIEKAPCTBEHHbIX BemlecTB. OcMocC H
€ro poJib B (pM3MOJI0TUN U MeTUIIUHE

PacueTsl 0CMOIIIPHOCTH, OCMOTUYECKOTO JABJICHUSA PACTBOPOB DJIEKTOJIUTOB U HEIIEKTPOIMUTOB.
PacTtBOpel  M30TOHHMYECKHE, TUIOTOHMYECKHME M  THUIEPTOHUYECKHUE  OTHOCHUTEIBHO
OMOJIOrMUECKUX JKUJKOCTEH U APYTUX PACTBOPOB.

IIpumeppi:

1. Boauslii pactBop xsopuza kanbsuus (CaCl,, M = 111 r/monb) ¢ maccosoit noxneii 10,1 %

(p = 1,083 r/MJ1) IPUMEHSIOT B MEIULIMHE B KAYECTBE MPOTUBOAIIEPTUYECKOTO CPE/ICTBA.
a) Paccumraiite OCMOJISIPHYIO KOHIIEHTPALMIO 1 OCMOTHYECKOE JIaBJIEHHE 3TOr0 pacTBOpa
mipu 25 °C. 6) Kakum o otHommenuto k 0,15 M pactBopy NaCl Oyzaet 3ToT pacTBop
(Tumno-, Tunep- Wi U30TOHUYECKUM)?

2. B 0,5 i pactBopa coxepxutest 0,1 mons MgSOy4 1 0,05 mosb K»SOy. a) PaccunTaiite

OCMOTHYECKOE JaBiieHue 3Toro pactsopa npu 37 °C. 0) Ilpu kakol KOHIIEHTpauu
pactBop rtoko3sl (CgH,,0,) Oyzer n30ToHHYCH 5TOMY pacTBopy?

3. B 200 mx pacrsopa coneprxurest 0,02 mons pubossr (CsH, O;) 1 0,01 moxs KCL

a) PaccuuraiiTe 0CMOJIIPHOCTh U OCMOTHUYECKOE JaBjieHHe 3Toro pactsopa mpu 25 °C. 6) Yro
OyZleT TMPOUCXOIUTHh C HSPUTPOIUMTAMH, MOMEIIEHHBIMH B 3TOT pacTtBop? OcMOTHUYECKOE
naBieHue KpoBu coctasiseT 740-780 klla.

Tema. OcHOBBI TEPMOANHAMHUKH OMOXMMHYECKHX nmpoueccos. BnoaﬂepreTnKa

L. PacueTsl TemnoBbIX 3()(PEKTOB XMMHYECKHX pPEaKIM, UCIOIb3Yys TEPMOJAMHAMHUYECKUE
nmapaMeTpel BEUIECTB (CTaHIAPTHBIE SHTANBIIMH OO0pa30BaHUs, CTAaHAAPTHBIC OJHTAIBIUU
CrOpaHus).

IIpumeppi:
1. J{nst peakuun CO, (ras) +2NH, (ra) NH,C(O)NH, (1B) +H,0 (%) Ao6pH0 29g (kDx

/monb) CO ; NH » NH,C(O)NH

2 (ras)’ 3 (ras ) u HZO ()K) COOTBCTCTBCHHO pPABHBI:

2 (TB

—393,5; -46,2; —333 u —286. a) Paccuuraiite AH0298(peaKLU/II/I)' 0) He mpou3Boast BeIYMCIICHUH,

OLIEHUTE 3HAaK M3MEHEHMs SHTPOIIUH JUIsI 3TOT0 Mpoliecca U yKaKuTe, CHOCOOCTBYET JIN
SHTPONUIHBIN (PAKTOP CaMOIPOU3BOJILHOMY ITPOTEKAHHUIO 3TOrO IpoIiecca.

2. Jlna peakuuu CH3COOH (%) + 202 (ras) — 2C02 (ras) + 2H20()K) A06p
2 (ras) 4 HZO()K) COOTBETCTBEHHO paBHbI: —393,5 u —286. a) PaccuuTaiite A06PHO

(>K)), eciu AH0298(peaKHHH) =—875 x/Ix/Monb.

H’ 298k lx/Moib) CO

»os(CH;COOH

0) Paccunraiire maccy CH,COOH, nipu cxxurannn Kotopoit Beaenutes 175 kDK Terorst.



II.  Omnpenenenue BO3MOXKHOCTH MPOTEKAHKS MIPOIIECCa, TEPMOTUHAMUUECKOE COTPSIKEHHUE.

ngvzegbz :

a) Paccuwnraiite AG0298 peaKIMi MOJIOYHOKHUCIIOTO OPOXKEHUS TIIFOKO3bI:

CeH,0g (p.p) — 2 CH;CH(OH)COOH B U, e A H, o0 = —124,1 kJx,

DpSO 298 = 20,1 JLx/K. 6) Ilpu kakux Temmeparypax BO3MOXHO CaMONPOHM3BOJIBHOE
NPOTEKAHUE 3TOM peaklnu 1 Kakue (pakTopbl MOTYT CIIOCOOCTBOBATh €€ MPOTEKAHUIO?
®ochopunmposanne ppykrosbl: ppykrosa + ® — dpykrozo-6-O + H,0

(DpGO' = 15,9 xJlx/moib) conpsikenro ¢ ruapoiuszom ATO: ATO + H,0 — AJID + ©

(DpG0¢ =-30,5 x/)x/mMonp). a) Hanummure ypaBHeHHE CyMMapHOH peakuu U
OO0BSICHUTE CMBICIT TEPMOJAMHAMHUYECKOTO COnpsikeHus. 0) Paccunraiite nms 3Toit
CyMMapHOU peakl1y 3HaYCHUe DpGO¢.

0
(raz) +80, (raz) — 38 (TB) +2H0 (%) AOGpG 29g (k[bx/Monb) HyS
(ras) SO, (raz) M HO () cooTBeTCTBEHHO paHbi: ~33; ~300 1 —237.

Houst peakunm 2H,S

a) Paccuuraiite AG0298 peakuuu U OINPEAEIUTE BO3MOXHOCTb €€ CaMOIIPOU3BOJIBHOIO

IMPOTCKAaHUH. 6) He MMpoUu3BOAA BLIqHCHCHHﬁ, OCHUTC 3HAK HU3MCHCHUSA OSHTPOIIMU U
OLICHUTC POJIb 3HTp0HPIfIHOFO (baKTopa AJI1 3TOTO Iponecca.

Tema. OCHOBHBIE TNOHATHS XHMHYECKONH KHHETHKM H PABHOBECHS B INPHMEHEHHMH K
ounoJsiornyeckuM cucremMaMm. OCHOBBI )epPMEHTATHBHOI0 KaTaJIM3a

L.

Pacuer kOHCTaHThI paBHOBeCHs (K) M ee CBsI3b C TEIUIOBBIM 9)(PEKTOM XUMHYECKOH peakiuH,

sHepruei [ m60ca n HampaBiIeHUEM TPOTEKAHUS TIpoliecca.

ngmegbzz
1.

PaBHOBecue B cucteme 2N0(m3) + Oz(m) 2N02(m3)

NO, O, u NO,, paBHBIX COOTBETCTBCHHO (momnw/m): 0,1; 0,2 u 0,2. a) 3anuImKTe BHIPAKCHHE

YCTaHOBWJIOCH IIPHU KOHLCHTpALIUAX

KOHCTaHTbl paBHoBecus (K) u paccuuraiite ee Bennuuny. 0) Kak nsmenurcs Benndnna

KOHCTaHThl PAaBHOBECHS IMPHU MOBBIIICHUU TEMIEPATYpPhl, €CIU MpsMas peakius sSBIsSeTCs
AK30TEPMHUUYECKOI?

Mot peakumnn 2N, O (ras) 4NO, (ras) +0, (ras) AGOHgg paBrO —28,5 k/Ixk.

a) Paccunraiite KOHCTaHTY paBHOBeCH: (K|) 1 3aIUIINTE €€ BHIPAXKCHHUE.

6) OHpe,Z[CJ'II/ITC, KaK U3MCHUTCA IIOJIOKCHHUC PAaBHOBCCUSA U BCIIMYMHA Kc IIpU MOBBINICHUHA
TEMIICPATYPHI, €CJIN IpsAMasA pCakKuus SHAOTCPMHUYICCKAA.

II. Pacuer UCXOOHBIX U pABHOBECHBIX KOHIIEHTPALIUA PEareHTOB.

LIpumepeot:

Hns peakuuu 2NO ucxoxusie KoHueHtpauun NO, O, n NO,

+ O 2NO
(ra3) 2(ra3) 2(ra3)
COOTBETCTBEHHO paBHbl (Moib/n): 0,3; 0,3 um 0, a paBHoBecHas KoHueHTtpauus NO,

cocraBmwia 0,2 Monb/n. OnpenennTe: a) paBHOBECHbIE KOHIIEHTPALIMK OCTAJIbHBIX BELIECTB U
3aIMLIATE BBIPAXKCHUE KOHCTAHTHI paBHOBecHs (K ); 0) kak m3MeHMTCs BenanuuHa K 1pu

IMOBBIIICHHUU TCMIICPATYPhI, CCIIN ITPpsAMasa pCaKIUA SK30TCPMUICCKaAd.



2. PasHOBecue B cucreme 2N205(ra3) 4N02(m)+

205; NO2 u 02, paBHBIX cooTBeTCTBeHHO (Moyb/m): 0,05; 1 m 0,25. a) Paccuuraiite

Oz(m) YCTaHOBMJIOCH NMPU KOHLEHTpauusax N

HCXOAHY!0 KoHIEHTpauuio N,O,, ecin ucxonusie konuenrpamuu NO, n O, Obui paBHBI
Hymt0. 6) Onpezenure, KaK MOBJIUSACT HA BENUMYMHY K NOHMIKEHHE TEMIIEPATypBbl, €CIH JUIs

npsamoii peaxrms AH > 0.

III. OnpeneneHue HampaBiIeHUs MPOTEKAHUS 0OPATUMOTO MPOLECCa IPU 33JaHHBIX YCIOBUSIX.

ng/wegbz:

1. Jna peakuuu 2NO, (r) N,O, (r) 1P 25 °C xoncranTa paBHoBecus (K,) pasHa 4. a)
Paccuuraidite [, n oOnpenennTe HANpPaBICHHE CAaMONPOM3BOJIBLHOIO MpPOLECCa IpH
KOHIICHTpAIUsX: c(N204) = 0,1 momab/m, c(NOz) = 0,1 monw/n; 6) Kakoii mo TemioBoMy

3hhexTy SBISETCA 3Ta peakius, €clu IpHU MOBBIIICHUH TeMIEpaTypbl KOHCTaHTa
PaBHOBECHS YMEHBILIACTCS.

(o)

2. Jlms peakunu 2503 280, (ras) + 0y (ra3) KOHCTAHTA PaBHOBECHS (K,) mpu 950 °C paBHa
0,0125. a) Onpenenute, B KAKOM HaNpPaBJICHUH OYJIET MPOTEKATh PEAKIUs, €CIIU CMECh Ta30B
uMeeT crepyrommii cocras (Moib/n): ¢(SO3) = 15 ¢(SOy) = ¢(O,) = 0,1. OtBer moarBepaUTe
pacyerom [/ . 6) Onpenenure HanpapieHUE MPOTEKAHMA STOW PEAKLUH NPU CTAHAAPTHBIX
ycaoBusix. OTBET MOATBEPANUTE, HCXO/s U3 3HaYeHUs K.

IV. Kunernueckue YpaBHCHUA peaKHHﬁ. Pacuer CKOPOCTH pCaKOHuH, KOHCTAHTBI CKOPOCTHU H
KOHIOCHTPAUX PCAarcHTOB 10 KHHCTUYCCKOMY YPAaBHCHHIO. BpeM}I NoJIynnpCBpaliCHUA.

LIpumepeot:
1. KoncranTta ckopocTn peakunu rujpoinsa acnupuia A + H,O — B + C (peakuus nepsoro

nopsinka) mpu 35 °C pasma 1,5x1073 qac~l. Paccuuraiire: a) BpeMs TOJYyNpeBpalicHus
peakiuu, 0) CKOPOCTh PEaKIMK TUAPOIN3a Mpu KoHIeHTparuu acnupuaa 0,04 Mob/i.

2. Koncranra ckopoctu peakuuu 2HI (ras) ~ Hy (ras) +1 (ras) BTOPOIO IOps/IKa IpH 600 °C

paBaa 0,03 n/mompxmuH. PaccumraiiTe: a) HaYaJIbHYI CKOPOCTh pEaKUHH IpHU
KOHIICHTpanuu uoaoBogopona 0,8 momb/m; 0) CKOPOCTh peakmuu, kKorja B 1 ymTpe
peakimoHHou cMecu obpazyercs 0,2 Mob noja.

3. T'mppomus caxaposel C ,H, 0, on Tt H,0 — CH,0, o T C¢H,,0; (p-p) TBIACTCS
-1

peakuueii mepsoro mopsaka. Koncranra cxopoctd mpu 25 °C pasna 3,45x107 uac
PaccuuTaiite: a) cKOpocTh peakuuu Mpu KOHUEHTpauuu caxapossl 0,4 Moinb/m; 6) 3a Kakoe
BpeMs KOHIIEHTPALHs CaxaoJI3bl B pACTBOPE YMEHBIINTCS B 2 pa3a.

4.  Koncranra ckopoctu peakunn CO, (- +H,0.,., — H,CO mpu 25 °C (peakuus

p) 27 (%) 3 (p-p)
nepBoro mopsnka) pasua 0,03 ¢!, TemmepaTypHblii K03()(GUIHEHT CKOPOCTH pPaBeH 2.
Paccuuraiite npu 45 °C: a) ckopocts peakuun mpu ¢(CO,) = 1,2 mmons/x; 6) mepuon

MOJIYIIPEBPAILICHU PCAKIINH.

Tema. CuibHbIEe U caa0ble JIEKTPOJUTHI B OMOJOTHYeCKHX KHAKOCTAX. IIporosuTrnyeckue
paBHOBecHsi, pH B pacTBopax pa3jiu4HbIX THIIOB 3JI€KTPOJIMTOB.

Ilpumep:
Nmerorcst 0,04 M BojHbIE pacTBOPSL: 1) [CoHsNH3]Cl n 2) K,CO3.



a) VKaxXuTe THII KaXXJI0T0 M3 JJICKTPOJUTOB, HAIIUIIHUTEC IMPOTOJIUTHUYCCKUC PABHOBCCHUA B

KaXXJI0M paCTBOPC U KAYECTBCHHO OLICHUTC XapaKTCPp CPCAbI.

0) I[IpuBenure dhopMyibl 11 pacyeta pH 3TUX pacTBOpOB U pacCUMTalTe UX 3HAYEHUS, €CIIU P
Ky (CoHgNH,) = 10,63; pK | (H,CO3) = 6,36; pK_,(H,CO3) = 10,33.

Jpyrue BapuaHThl MOTYT COICPKATh Maphl BEIIECTB (KUCIOT, OCHOBAHUM, COJIEH) U3 TaOIUIIbI:

No a 0 No a 0
1 HCOOH K,PO, 12 (CH,),N NH,NO,
2 NH, NaHCO, 13 CICH,COOH KF
3 HNO, [CH,NH,]CI 14 NH, Na,CO,
4 CH,NH, NaH, PO, 15 H,C,0, KCN
5 H,SO, NaNO, 16 C,H.NH, Na, HPO,
6 C,H.NH, NH Br 17 C,H.COOH NH_F
7 HF CH,COONa 18 CH,NH, HCOONH,
8 (CH,),NH KHS 19 H,CO, HCOONa
9 H,S C,H.COONa 20 C,H.NH, HCN
10 CH.NH, NaHSO, 21 C,H.COOH K.S
11 CH,COOH Na,C,0, 22 C.H.OH NaHC,0O,

Tema. bydepHble cucTeMbl: COCTaB, NPUHIMI JAeiiCTBUS M POJib B opranusme. bydepnbie
cUCTeMbl KPOBH. SIBJIeHHS aLM/1032 U AJIKAJI03a.

IIpumepuol.
[.  AueratHbiil Oydep nosydeH npu cCMeIUBaHUU paBHBIX 00beMOB 0,3 M pactBopa CH,COO

H (pK,, = 4,76) u 0,1 M pacropa NaOH. JUjist 3TOM CHCTEMBI: ) YKaXHTE CONPSIKCHHYIO

KHCIIOTHO-OCHOBHYIO Tapy, uHTepBai OydepHoro aeictus, ¢popmyny s pacyeta pH u
paccuMTaiiTe ero 3HadeHHe; 0) HANUIIUTE MOHHOE ypaBHEHHUE pPEAKIUHU, OTpa)aroliee
MeXaHu3M Oy(QepHOTo EeHCTBUS ITON CUCTEMBI IPHU A00ABICHUH HEOOJBIIOIO KOJINYECTBA
HIEJIOYH.

['uppodocdarupiit Oydep nonyyen npu cmenmsanuu 100 mi 0,1 M pacrsopa KoyHPO,
500 mun 0,1 M pacrBopa KHoPOy. st oTOM cHCTEMBI: @) yKaKUTE COLPSIKCHHYIO

KHCJIOTHO-OCHOBHYIO Tapy, HHTepBai OydepHoro nedctBus, hopmyy s pacdeta pH u
paccunraiite ero suadenne (wist H,PO, pK | = 2,12; pK 5 = 7,20; pK ;3 = 12,44), 0)

HANWIIUTe MOHHOE YPaBHEHHE pEaKIUH, OTpakaroliee MeXxaHu3M OydepHoro neicTBuUs
3TOH CUCTEMBI NPH J0OABICHUH HEOOIBIIOTO KOJINYECTBA CHIIbHON KUCIIOTHI.

KapGonarubiit 6yep nonyuen npu cmemmsanuu 250 ma 0,1 M pacrsopa KHCO, n 500
mi 0,2 M pacrsopa K,CO, (uist H,CO, pK, = 6,36; pK,5 = 10,33). [lnst 3T0M CHCTEMBI:

a) YKaKUTE CONpPSDKEHHYIO KHCIOTHO-OCHOBHYIO Iapy, MHTepBai OydepHoro aeicrBus,
dopmyny nis pacueta pH u paccumraiite ero 3HaueHue, 6) HaNMUIIUTE HOHHOE YpaBHEHUE
peakIu, oTpaxaroliee MexaHu3M OyQepHOro AEHCTBUS TOM CHUCTEMbI IpU J100aBICHUU
CHJIBHOW KUCIIOTBHI.

B 1 1t ammunaunoro 6ydepa conepxxures 0,1 mons NH3 1 0,5 mons NH4Cl (st NH3: pK
BH+ = 9,25). [lus 910l cUCTEMBI: @) yKaXUTe CONPSIKEHHYIO KUCIOTHO-OCHOBHYIO Mapy,

uHTepBasl OydepHoro aeicTBus, Gpopmyiny nis pacuera pH u paccuuraiite ero 3HadeHue,
0) HamUIINTE NOHHOE YpaBHEHUE PEAKIMH, OTPaXKaIollee MEXaHU3M Oy(pepHOro aencTBUs
3TOW CUCTEMBI IPU JOOABICHUH LIEIOYH.




TemMma. FeTeporeHHbIe PaBHOBECHUS U PAaBHOBECHA B pacTBOpax KOMIUIEKCHBIX coe)mne}mﬁ, HX
POJIb B OpraHusme. OcHoBBI xeJjJaTrorepanuu.

LIpumepot:
1. Manbl koHcTanThl pactBopumocti: Kypp (CuCrOy) =4 1079, Kyp (CaCrOy) =7 1074,

a) Hanmmwre ypaBHEHHsS TETEPOTEHHBIX PABHOBECUN M BBIPaXEHHUs K, VIS 9THX COJICH.

06) Onpenenute, OyayT M BBIMAAAaTh OCAIKHU MPU CIMBAHHHM paBHBIX 00bemoB 0,02 M
pactBopoB CuCl, u CaCl, ¢ paBubiM o0bemoMm pactBopa K,CrOy takoit xe

KOHIIeHTpauu. OTBET MOATBEPUTE PACUETOM HC.
2. lns manopactBopumoro anekrponuta MgCO3 K, = 7% 1075,

a) Hanmiuwre ypaBHEHHE IeTEPOreHHOTO PaBHOBECHS M BbIpaxkeHHe K, Is 9TOi coiu. 0)
Paccunraiite maccy (r) MgCO3, KoTopast HaXOIUTCS B 1 JT €0 HACHIIEHHOTO PacTBOPA.

3. Mausl KOHCTaHTBI pacTBOpUMOCTH: K[;p(MgCO3) = 7x 10 u K p(PbCO3) = 7x 10714,

a) Hamuimre ypaBHEHHUsI T€TEPOTCHHBIX PABHOBECH M BBIPAKCHUS K jp VIS 9TUX COJICH.

6) Paccuuraiite, MOJIsipHas paCTBOPUMOCTH KaKoW M3 cosielt O0JIbIIe U BO CKOJIBKO pas.

4. [lns manopactBopumoro snekrpoiura CaCyOy Kipp = 2% 107°.

a) Hanmumre ypaBHEHHE reTEPOreHHOr0 PABHOBECHS U BhIpaKeHHe K, UIsl 9TOi comu. 0)

Paccuwuraiite Maccy (F) HOHOB KaJIbliMi, KOTOpad HAXOIHUTCA B 1 1 ero HaCBIIICHHOI'O
BOJOHOI'O pacTBOpA.

5. st kommuiekcHoro coequaeHust Ko[Zn(OH),] KYCT =5x10'7.

a) YKaXuTe BHYTPECHHIOIO U BHEIIHIO c(epbl, MOH-KOMIUIEKCOOOpa30BaTeIh U €ro
KOOPAMHALIMOHHOE YHCIIO, & TAKXKE JIUTaH/bl U UX JEHTATHOCTD.

6) 3anummure paBHOBCCHUC 06p330BaHI/IH KOMIIJICKCHOTO HOHAa W BBbIPAKCHUC KyCT'

PaccuuTaiite KOHIEHTPAMIO HOHOB anJr

NO3), 0,14 mons KOH.

nocie no6asienus k 1 1 0,01 M pactBopa Zn(

6. Ilpu nobasnennn k 1 1 0,01 M pacrsopa AlCl3 0,07 mons KF koHueHTpaimst 1OHOB AT

B pacTBOpe yMeHpmmmach B 8x107 pa3. a) Hanummre ypaBHeHHE peaKIUH
KOMILIEKCOOOpa30BaHUsl B HOHHOM BUJE, CYUTAs, YTO KOOPIUHAIMOHHOE YHCIIO AITFOMUHUS
paBHO 6. 6) 3anumuTe BoIpakeHue K ¥ pacCUMTalTe ee BEIMUHHY.

ycT

7. s xomiutekcHoro coenunennst [Cu(NH3),]1Cly KyCT =2,1x10"3.

a) YKaXUTe BHYTPEHHIOIO M BHEIIHIOI c]epbl, MOH-KOMILIEKCOOOpa3oBaTelb U €ro
KOOPAMHALIMOHHOE YHCII0, & TAKXKE JIMTaH/bl U UX JE€HTATHOCTbD.

6) 3aI‘II/IIJ_II/ITe paBHOBeCI/Ie 06pa30BaHI/I${ KOMIIJICKCHOI'O HOHaA U BBIpa)KeHI/Ie Kyc
2+

»
PaccuuTaiite KoHIIEHTpauno HOHOB Cu
CuC12 0,14 mons NH3.

nociyie nponyckanust B 1 1 0,01 M pactBopa



8. s komruiekcroro coepunenust [Co(en),]Cl, (en = NH,CH,CH,NH,) KYCT =8,7x10'3, a)

YKOKUTE BHYTPEHHIOIO M BHEIIHIOW c@epbl, HOH-KOMILIEKCOOOpa3oBaTeilb M €ro
KOOPJMHAIMOHHOE YMCII0, a TAK)Ke JIMTaHJbl U UX JACHTATHOCTh; 0) 3aMHILNUTE ypaBHEHUS
JICCOLIMAIIAN, BBIPAKECHUE KYCT Y paccuMTaiTe KOHIICHTpAINO HOHOB kobanbTa B 0,01 M

pacTBOpe KOMIUIEKCHOTO coelnHeHus pu u30bITke en 0,01 M.

Tewma. BoccTanoBuTEIbHBIE H MeMﬁpaHHbIe NOTCHIHAJBI. OKHuCIANTEJbHO-
BOCCTAHOBUTEJIbHBIC NMPOLECCHI B OMOJIOrHYEeCKHUX CHCTEMAaX, HallpaBJCHUE HX NMPTCKAHUA H
POJIb B )KU3HECACATECJIbHOCTH OpraHu3sma.

Llpumepur:
1. Jns cuctems MnOy (g y + 4HT +2¢7 Mn?™ + 2Hp0 E¥ (MO, () 4H Mn?")=+1,23 B.

a) 3anumwute ypaBHenue Hepucra-Iletepca nns »stoit cuctembl. Kak wu3MmeHutcs
BOCCTAaHOBUTEJIbHBIN MOTEHIMAJ ATON CUCTEMBI pu yBenndenuu pH pactBopa?

0) Onpenenute BO3MOXKHOCTb CAMOITPOU3BOJILHOTO MPOTEKAHUS PEAKITUU

MnO, (18.) + 4 HCl — MnCl, + Cl, + 2 H,O B yKa3aHHOM HalpaBJ€HUH B CTaHIAPTHBIX

YCIIOBUSIX, €CIIH E0 (Cl, (r)/2Cl') =+ 1,36 B. Otser noareepaure pacuétom J/1C.

2. Jlms peaxuun HC(O)H + HAIIH + H" — CH,OH + HAZT"

E” (HAZ" H'/ HAZIH) = 0,320 B, E” (HC(O)H, 2H"/ CH,OH) = -0,216 B. a) Paccunraiite D

GO’310 9TOM pEeaKUUH M ONIPEACIIMTE BO3MOXKHOCTb €€ CaMOIIPOM3BOJIBHOTO INPOTEKaHUs B

yKa3aHHOM HANpaBlIEHUU B CTAHIAPTHBIX Ouosocuyeckux ycioBusx. 0) Hamumure ypaBHEeHUE
Hepucra-Ilerepca nms cucTeEMBI, SBIISIIOLIECHCS BOCCTAHOBUTENIEM U ONPENEIIUTE, KAK U3MEHUTCS
€e MOTEHIINAJ IPU YMEHBIIIEHUU KOHIICHTPAINH OKUCICHHON ()OPMBI.

3. Hus cucrempr CH3C(O)COO™ (mmpysar) + 2H" +2e- CH;3CH(OH)COO™ (n1akrar)

E0 (nupyBar, 2H+/na1<TaT) = +0,228 B. a) 3anumurte ypaBHenue Hepucra-Iletepca. Kak
W3MEHHUTCS NOTEHIMAal O3TOW CHUCTEMBbI IPH YMEHBIIEHWH KOHIEHTpauuu nupysaTa? Kak
HasplBaeTcsa 3TOT noreHuuan? 6) Omnpenenute BO3MOKHOCTb CAMOIPOU3BOJIBHOTO MPOTEKAHUS

peakunn CH3C(0)COO™ + H™ + HAIH — CH;CH(OH)COO™ + HAJI" B craHgapTHBIX

Guonornyeckux yciuobusx, ecim E” (HAI[*,H+/ HAJIH) = -0,320 B. OTtBer moarBepaute
pacuérom D/IC.

4. st peaxuun CH3C(O)H + H,0, " CH3COOH + H,0 E" (H202,2H+/ H,0) =+1,360 B,

EV (CH3COOH,2H+/CH3C(O)H) = —0,532 B. a) Paccuwuraiite DG0’310 ATON peaKkuu H

OIIPENIENIUTE BO3MOKHOCTD €€ CaMOIIPOU3BOJIBHOTO NPOTEKAHUSA B CTAHIAPTHBIX OUON0SUYECKUX
ycioBusx. 0) Hamummure ypaBHenue Hepucra-lIletepca ans cuctemsl, sBIsIONIeics
OKHCIIUTEIIEM U OIPENENIUTe, KaK U3MEHUTCA BEJIMYMHA €€ IOTEHLIHala Npu ymeHblieHuu pH
pacTBopa.

OO0pasen OuJieTa 1711 IPOBe/ICHUsI 3a4eTa

OI'AOY BO PHUMY um. H.U. IIuporosa Munsapasa Poccun (ITuporosckuii Y HuBepcurer)



Kadenpa xumun UOMX
buier Ne

JUTSL TIPOBEJICHUS 3a4€Ta M0 AUCIUIUIMHE « XUMHUS 110 IPOrPaMMe CTICIIHAIIUTETA 110
cnermaibHocT 31.05.03 Cromaronorus
HamnpaBJIEHHOCTH (TIpo¢mits) CToMaTONIOTHS

1. 6 bannos

Breknerounas )KUJIKOCTh UMEET COCTaB (MMOJIB/M): [Na™]= 140, [KT] =5, [Caz+]
=5, [CI"] =105, [HCO3 7] = 30, [HyPO,4 ] = 20. Paccuuraiire:

a) OCMOJISIPHOCTh M1 OCMOTHUYECKOE JIaBJICHHE BHEKJIETOUHOM >kuakocTu npu 37 °C

(4 6amna);
0) monspHyro konuenrpauuio CaCly B pacTBope, U30TOHMIHOM dTOMY (2 Gasia).

2. 4 6anna
Hunst peaximn 6poxennst rmokossr: CH,,0 " 2C2H50H(>K) + 2C02(ra3), A06pH

126(TB)
"208(C,H;0H ) = ) =—393,5 xJlx/Mon.

278 kll/mons, A g H' 0o(CO, .
a) Paccuuraiite A06pH0298(FJI}OKOBBI), eciu ApeaKI_[I/II/IH0298 =—83 kJIx (2 6amna).

0) Ouennte KadecTBeHHO (0€3 pacuéra) 3HAK U3MEHEHUS DHTPOIHH U OIEHUTE
POJIb SHTPOMIUMHOTO U SHTATBIUUHOTO (PaKTOPOB JJIsl 3TOU peakiuu (2 Oania).

3. 4 6anna

Koncranrta snumubanmu (k) mapameromosia M3 opraHuzma (peakuusi mepBOTo
nopsiyka) npu 37 °C cocrasmser 0,1725 yac™.

a) 3anuIMTe KHHETHYECKOE YpaBHEHHE JIUIsl 3TOW peakiiuu U u300pa3uTe rpadux
3aBUCHUMOCTH KOHIICHTpAIlMW TMpernapara B opraHu3dMe oT BpeMeHu ¢ = f(t) (2
Oaia).

6) PaccunraiiTe Bpems, 3a KOTOpO€ KOHIIEHTpaIlMs JAHHOTO Iperapara B
opraHu3Me yMeHbIIUTCS B 4 paza (2 Oamia).

4. 10 6annos
Nwmerorest 0,125 M Boanbie pactopsr: 1) H,S u 2) CgH5COONa.

a) YKaXuTe TUN KaXJI0ro M3 3JIEKTPOJHUTOB, HAMHUIIUTE MPOTOIUTHYECKUE
pPaBHOBECHUSI B Ka)XJOM PacTBOpPE U Kauye€CTBEHHO OIIEHUTE XapakTep cpensl (4
Oasna).

0) [lpuBenure dopmynbl s pacyeta pH 3TUX pacTBOPOB M pacCUUTAUTE UX
savennst. pK ,(H,S) = 6,97; pK_,(H,S) = 11,14; pK (CqH5COOH) = 4,20 (6

OaJoR).

5. 5 6annos
B 1 1 amunokucnorHoii 0ydepnoi cucremsl copepxurcs 0,2 monb rauuna (NHy

CH,COOH "NH3CH,COO™) u 0,05 momb ero Harpuesoil comu (NH,CH,

COONa), nist rmnusa pK ;1 = 2,34, pK ;» = 9,60. Jl71s1 3T0# CHCTEMBI:

a) YKaXHUTE COINPSIKEHHYI0 KHUCIOTHO-OCHOBHYIO Napy, MHTEpBal OyQpepHOro
nerctBus, hopmyiy st pacuetra pH u paccuutaiite ero 3Hauenue (4 6amia);

0) HaNMWIIUTE MOHHOE ypaBHEHHE PEaKIIMH, OTPaKarollee MEXaHu3M OypepHOTo
JIEHUCTBUS ATOW cUCTEeMBI TIpH ToOaBieHnn HeOoboro konundectsa HCI (1 6amn).




6. 5 bannos
Hnst komiuiekcHoro coenunenus [Cu(gly),] (gly = NH,CH,COO™) Kor ™ 3,5x101

a) VYkKaxuTe KOMIUIEKCOOOpa3zoBareib, €ro CTENEeHb OKHUCJICHUS U
KOOPAMHAIMOHHOE YKCIIO, JTUTAH/Ibl U UX ACHTATHOCTH (2 Oasa).
0) 3anuImmuTe ypaBHEHHUE TUCCOIMAIIMN KOMIUICKCHOTO COCTMHCHHUSI, BRIpaKeHHE K

yer 1 paccuMTaiite KoHleHTpaiuto noHoB meau B ero 0,01 M pactsope (3 6ama).

7. 14 6annos
a) Jlonumure ypaBHeHus peakiuii (1 60anioB 3a KKyl peakiuio):

) o8, 2
| 04X “H=CHC -
H,C —C—CH, - CcH=CH, 2% CH=CHCH; + HCl —3=

|
CH;

3) CH,=CH-CH=CH,, + (1 mom) HCl — 4) / N AlCl;
'S J—CH; + C,H;Cl ——=
\\\\ r";"f - .
5 (CH3)sN + CH3l—= 6 0O
) ) cckh—CcZ  + H,0 —>=
H
7) 20 H- 8) ’ CH C,;O H
(-_“'\H-T._C‘..\ T ; 2 Cq 37 e e
a2 - - HIPOIHZ = - g Ts A A CTIOEHODHPHAL
?\H(-Hj P SKoA HUII,‘LCII(EE‘II[Izﬁl

6) JIns ka0 peaklMu YKaXXUTe €€ Ha3BaHUe (nepoxcuonoe okucienue, sudpamayus,
2UOPONU3, ANKUTUPOBAHUE, Ayuluposanue u m.o.); CAMBOJI MEXaHU3Ma peakiuu: S R A P S

p Ay 4 m.0) ¥ HA30BHUTE NPOAYKTHI WM yKaXHUTE UX Kiacc (4 Oaia).
B) JIy1s1 peakiiuu 2) MpeyioKUTe cXxeMy MexanusMma (2 6asa).

8. 2 6anna
HaSOBéﬁe cTepeonzomep, ucnogb3ys D,L- u R,S-HOMEHKIIATyphI:
3

HoM——H

C 0

H
3aBenyronuit kadenpoit

Kadenpa xumun UOMX Herpebeuxkuit Bagum
Burtannesuu




8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI

MeTtoanyeckue yKazaHusi VISl NOATOTOBKH K 3aHATHAM JIEKIIHOHHOI'O THIIA

1. Mmetp noctyn k cetu "MHTepHer".
2. meTp TeTpaab U1 3aIIMCH KOHCIIEKTOB.
3. O3HaKOMUTbHCA ¢ Y4eOHBIM MaTEpUAIOM O YUeOHHUKY, YUeOHBIM OCOOUSM, a TAKXKe IJEKTPOHHBIM
00pa3oBaTebHBIM pPeCypcaM ¢ TEMOM JaHHOM JEKIHH.
4. 3anucaTh BO3MOXHBIE BOIIPOCHI, KOTOpBIE ClEeAyeT 3aJaTh IPENoAaBaTell0 II0 MaTepuaily
M3Yy4YEHHOMH JIEKLINN.

MeTtoanyeckue yKazaHusl VISl IOATOTOBKHU K 3aHATHAM J1a00paTOPHO-NPAKTHYECKOr0 THIIA

1. Ilpocnymarh JEeKIMIO, 3aIUCAHHYIO B IMYHOM KaOMHETE CTYJIeHTa, U 3aKOHCIIEKTUPOBATH €.
2. O3HaKOMHUTBHCS C TEOPETUUYECKUM MATEpHUAJIOM, M3JI0KEHHBIM B Y4eOHHMKaX, METOJUYECKUX
nocoOusX U B IMYHOM KaOMHETE CTY/AE€HTa; IPU HEOOXOAUMOCTH KPATKO 3aKOHCIEKTHPOBATH €T0.
3. BBIIIOJIHUTE NUCBMEHHO JOMAILIHEE 3aJaHus AJIs IOATOTOBKH K 3aHATHIO (PELINTH 3a/1a4M, OTBETUTh
Ha TEOPETUYECKUE BOIPOCHI, HAUCATH PEAKIIVH).
4. Bbly4uTh OCHOBHBIE 3aKOHBI U ()OPMYJIbI, 10 KOTOPBIM MPEAJIAraloTCsl pacueTHbIE 3a/1auH.
5. Bolyuutb CTpyKTypHbIe (JOPMYJIbl U Ha3BaHHUSI OPTaHUYECKUX COCTUHEHUN U OMOMOJIeKyl (0OBIYHO
B JJOMAalIHEM 3a/laHUU YKa3aHO, KAKME€ UMEHHO)
6. O3HaKOMUTBCS ¥ OPOPMUTH 1aOOPATOPHYIO PAOOTY MO TEME 3aHATHSI.
7. O3HaKOMUTCS C TECTOBBIMH 3aHATUAMM IO U3Y4aeMOM TeMe B JINYHOM KaOMHETEe CTYJEHTa, IPOHTH
CaMOKOHTPOJIbHOE TECTUPOBAHUE.

MeToanyeckue yKa3aHHus I NOATOTOBKH K KOJUIOKBHYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)

1. Jlng MOArOTOBKU K TEKyIIEMYy pyOeXHOMY (MOAYJIBHOMY) KOHTPOJIO OOydarouieMycsi CileayerT
U3Yy4UTh y4yeOHBIH MaTepuas Mo TeMaM U (MJIM) pasfenaM JUCLMIUIMHBI, BKIIOYEHHBIM B JAaHHBIH
PYOEKHBIN KOHTPOJb.

2. O3HaKOMHUTKCS ¢ IPUMEPOM OmileTa B JMYHOM KaOMHETE CTYyJIeHTA.

3. IlpopaboTtaTh (MaM MOBTOPUTH) 3aJaHus (pacyeTHbIE 3a/ladyM, PEeaKkLUH, CTPYKTYypbl BELIECTB),
KOTOpbIE JJaBAJIMCh HA KaXKJOM 3aHATHU M OIyOauKoBaHbl B «COOpPHUKE METOIMYECKUX MaTEpUATIOB)
U BBUIOXKEHBI B IMYHOM KaOWHETE CTy/IeHTA.

MeToanyeckue yKa3aHus JJIsI MOJATOTOBKH K 3a4eTy

1. O3HaKOMHTBCSI C IPUMEPOM OHIIETa, BHIHOCUMOTO Ha MPOMEXKYTOUHYIO aTTecTaluio B ¢opme
3auera.
2. [Ipoananu3upoBaTh MaTepual U HAMETUTDH MOCIEIOBATEILHOCTD €r0 TOBTOPEHHS.
3. Onpenenuth HauboIE€ MPOCTHIE U CIOKHBIC TEMbI U (WJIH) Pa3Aebl TUCITUILIAHEL.
4. IloBTOpuUTh MaTepHall Mo Haubosee 3HAUUMbIM/CIIOKHBIM TeMaM U (WJIH) pa3zesiaM TUCIUILIMHBI 10
KOHCIIEKTaM JICKUUHA U y4yeOHOW JuTepaType, a TakkKe 3JEKTPOHHBIM 00pa3oBaTEIbHBIM pecypcam;
npopaboTaTh (UK MOBTOPUTH) 3a7aHus (pacyeTHbIE 3a/1a4M, PEaKIUU, CTPYKTYPhI BEIIECTB), KOTOPhIE
JABalIUCh Ha KaXKJIOM 3aHSATUU U ONyOiukoBaHbl B «COOpPHUKE METOIMYECKHX MaTepHalloB» U
BBUIOXKEHBI B INYHOM KaOUHETE CTyIEHTA.

MeToanuyeckne yKka3aHus JJIs1 CAMOCTOATEIbHOM padoThl cryaeHToB (CPC)

3akperuieHne U yriyOJieHHe MOJy4YeHHBIX 3HAHWM, YMEHHI U HABBIKOB, MOWCK U NMPHUOOpETEeHUE
HOBBIX 3HAHMM, BBIOJIHEHHE YYEOHBIX 3aJaHH, MOArOTOBKY K MPEACTOAIIUM 3aHSITHSIM, TEKyIIEMY
KOHTPOJIIO YCIIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTaLIUU.
BrimonHeHne qoMalHuX 3alaHuil oCyIecTBisieTcs B popme:
- paboTel Cc Yy4eOHOH, y4eOHO-METOAUYECKOM U HAyUYHOW JHUTEpaTypol, 3JIEKTPOHHBIMU
00pa3oBaTeIbHBIMU pecypcaMu (HampUMep, IPOCMOTP BUICOJEKLNN), KOHCIIEKTaMH 00Yy4aroerocs:
YTeHHe, U3yueHue, aHanus, coop u o6obmenne nHGopmanuu, e€ KOHCIEKTUPOBAHUE; MOATOTOBKU
OTBETOB Ha BOIIPOCHI;
- peuieHHs 3aJay, BBHIMOJHEHUS MUCHbMEHHBIX 3aJaHUi M YIPaKHEHWM, HAMMCAHUS CTPYKTYPHBIX
dbopMyI1 OpraHMYeCcKUX COCAMHEHUN U YPaBHEHUI XUMUYECKUX PEaKIIHil.



9.

YueOHO-MeTOANIECKOE,

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

TUCIHUIINHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:
Ne | HaumenoBaHue, aBTOp, roJ M MeCTO U3AAHUA Pexomenayercsi npu u3y4eHun KonuuecTBo |D/IeKTPOHHBIN agpec
n pa3ei0B IMCHHMILIHHBI IK3eMILIAPOB pecypca
/m B OMOJIHOTEKE
1 2 3 4 5
1 |buoopranmueckas XuMmus: yaeOHUK, OCHOBBI CTPOCHHS M PEaKIIHOHHOM https://www.
TrokaBkuna H. A., Baykos 0. 1., 3ypabsu C.  |crnocoOHOCTH OpraHUYeCKUX studentlibrary.ru/book
D.,2023 COEQUHEHNN B OMOJIOTHYECKUX CHUCTEMAX /ISBN9785970472095.
html
2 |buodusnueckas u GHoHeopraHuyeckas Xumusi: |PaBHOBecHs B XKUAKUX cpeax 1818
y4eOHHK U MEAUIIMHCKHX BY30B, JIeHckuit A. |opraHu3ma OCHOBEI H3MYECKOI XUMHU
C., benasun U. 1O., beuukus C. 0., 2008 B IIPUMEHEHUH K (PH3HOTIOTHYECKUM
poreccam
3 |buoopranudeckasi XUMUS: YICOHUK JUIS OCHOBBI CTPOCHUS M PEAKIIMOHHON 118
CTYZEHTOB By30B, TtokaBkuHa H. A., baykos CIIOCOOHOCTH OPTraHUYeCKUX
10. 1., 2006 COEAMHEHHI B OMOJOTHYECKUX CHCTEMAX
4 |PykoBoncTBO K 1a00paTOPHBIM 3aHATHAM MO OCHOBBI CTPOCHHUS M PEaKLIUOHHOH 1522
OMOOpraHNYecKo XUMHH: ydeOHOe mocodue CIIOCOOHOCTH OPTraHUYECKUX
11 By30B, TrokaBkuHa H. A., 2009 COEAMHEHHI B OMOJOTHYECKUX CUCTEMAX
5 |buodusmyeckas u GMOHeOpraHudeckas XuMus: |PaBHOBeCHsI B )KUIKUX cpeiax 502
[yueOHMK I MeqUIUHCKUX BY30B], JIeHCKuit  |opranm3ma OcHOBHI (HU3NYECKONH XUMHU
A. C., benasun U. 0., Beutnkun C. 0., 2020  |B mpuMeHEeHUH K (U3HOJIOTHISCKIM
mpoieccam
6 |OOmias xumust: yaeOHUK [T MEIUIUTHCKAX PaBHOBecHs B )XKUAKHX cpenax 1772
By30B, [lonkoB B. A., Ilyzakos C. A., 2010 opranusma OCHOBBI (PU3UYECKON XUMUH
B IPUMCHCHHUHU K (PH3HOIOTHYECKAM
mpoiieccam
7 |OOmas xumus: yueOHuK, [lonkos B. A., PaBHOBecHs B )KUAKHX cpenax https://www.
ITysaxoB A. C., 2010 opraan3mMa OCcHOBBI (pU3HUECKON XUMUH studentlibrary.ru/book
B IPUMEHEHHUHU K (PU3HOIOTHYECKUM /ISBN9785970415702.
nporeccaM html
8 |buoopranmueckas XuMus: y4eOHHK IS OCHOBBI CTPOCHUS M PEAKIIUOHHOM 1522
MEAWIIMHCKUX By30B, TrokaBkuHa H. A., CIIOCOOHOCTH OPTraHUYeCKUX
Bbaykos 10. 1., 3ypab6su C. 3., 2010 COEAMHEHHI B OMOJOTHYECKUX CUCTEMAX

9.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «UHTEepHET», B TOM
yucsie npodeccHoHAIbHBIX 023 TaHHBIX, HE00X0AUMBIX 1JIsi OCBOECHUS JUCIIUIJIMHBI

N

1. The Blue Book — odununansnoe pykoonactso IUPAC no Homenkiarype http://www.acdlabs.
com/iupac/nomenclature/ (Ha aHTTTUIICKOM SI3BIKE)

MEIUITMHCKON XUMUU — Kadeapa xumun UOMX

Poccuiickas rocynapctBennas 6ubdnuoreka https://www.rsl.ru/
Poccuiickas HarmoHanpHas 6ubauoreka https://nlr.ru/
OnektponHas oubnuoredynas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els/

Caiit kadeapsl xumun UOMX: http://www.rsmu.ru/ — crpykrypa — WHcTUTYT Qapmanuu u

bW

9.3.
0o0pa3oBaTeIbHOIO Mpoecca M0 JUCHHUIIMHE, BKJII0Yasi lepedeHb IPOrpaMMHOI0 odecnedeHuns
U HH(OPMAIMOHHBIX CIIPABOYHBIX cHCTeM (IIPHU HAJIMYHM)

OBbC «Koncynbrant cryaentay www.studmedlib.ru

Hepeqeﬂb I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCIMOJBbB3YEMbBIX TP OCYIIECTBJIICHUU

1. MS Windows B pemakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nuuen3us 6eccpoqHo

2. MS Office B pemakmusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUIEH3HsT 0€CCPOUHO

3. MS Visio B penmakmusx: «Professionaly (2013, 2016, 2019, 2021(x86, x64)) — numeH3us
OeccpoyHO

4. Astra Linux Special Edition, BapuanT smmen3upoBanus «Opem», PYCB.10015-10 — nunen3us
OeccpoyHO

5. Adobe Acrobat Reader — cBo601HO pacmnpoctpansemoe [10

6. I'apant (cripaBouHas npaBoBasi cuctema) — JuieH3us 10 31.07.2027



Lo~

10.

11.
12.
13.
14.
15.
16.
17.

FastStone Image Viewer — cBo6oaHo pactpoctpansiemoe [10

Snnexc bpaysep st opranmzanuii — cBo06oaHO pacmpoctpansiemoe [10

[Tnardopma «1C:Ilpennpusarue 8», konpurypauuu «1C:loKyMEeHTOOO0POT rocy1apCTBEHHOIO
yupexenusn», «1C:Yuusepcutetr [TPOD», «1C:Meauunna» — nuueH3ust 0ecCpoyHO

Enunas uudposas oOpazoBarenbHas cpena PHUMY wum. H.M. IluporoBa — cobcTtBeHHas
paspabotka PHUMY

MTC Jlunk nnatdopma a1 mpoBeaeHus: BeouHapos — nueH3us 1o 04.07.2027 r.

Antuupyc Kaspersky endpoint Security — munensust 1o 19.09.2027 r.

ApxuBatop 7-Zip — cBoboaHO pacmpoctpansemoe [10

[TnaTdopma «Kinescope» - munensus 1o 11.03.2027 r.

Cucrtema ynpasnenus ooyuenuem (LMS) — nunensus 6eccpounas

Ubuntu — cBo6onHo pacnpoctpansemoe [10 (OC ¢ OTKpBITHIM UCXOIHBIM KOJIOM)

Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumenoBaHue 000py10BaHHBIX Ilepeyennb cienHaTU3HPOBAHHOI Me0eIN, TEXHHYECKHX CPEACTB 00yUeHust
n Y4eOHBIX ayAUTOPHIi
/m

1 |Aynutopus 1 IpOBEACHUS 3aHATHI

JIEKI[HOHHOI'O TUIIA, 3aHATHN
CEeMHHAPCKOT'0 THIIA, TPYMIOBBIX H
WHIUBUTYabHBIX KOHCYJIBTAIINH,
TEKYILEro KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTaIlH, 000pyIOBaHHAS
MYJIbTUMEIUHHBIMUA 1 HHBIMH
CpeICcTBaMH O0yUYEHHUs

Hoyt0yk , Tocka menoBas , BeITsukHO#H mikad , BO3MOXXHOCTh MOAKITIOUSHNUS K CETH
«VHTepHeT» M 0becrieueHns JOCTyIa B IEKTPOHHYIO HHYOPMaIHOHHO-
obpazoBarenbHyo cpeny , Ctonsl , CTynbs , OkpaH Ais mpoekropa , LItopsl
3aTeMHeHble (JuIst mpoekTopa) , Komnbroreps! 11t o0ygatomuxcs , CTeKISHHbBIE
nanoyku , [Ipodupku , CoupToBky , epxarenu s npodupok , Ctakansl , Tepmomerp
, Kamopumerp , Llmmmanpsr , Kon6st , Habop nanukaropos , [Tunerkn , Konndeckue
KouObl , broperku , Boponku , I'pymu , Apeometpsl , MepHbie K0J0bI

HpOMC)KyTO‘IHOﬁ aTTeCTaluu

2 |IlomemieHue A1 CaMOCTOSTENBHON VYueGHast MeOeIb (CTOJIBI, CTYJIbsI), KOMITBIOTEPHAst TEXHUKA C BO3MOXKHOCTBIO
paboThl 00yHaOIIMXCSsl, OCHALLIEHHOE MOZIKIIOUCHUSA K ceTH «IHTepHeT» 1 00ecrieYeHHeM JJOCTYIIa B JIEKTPOHHYIO
KOMITBIOTEPHOH TEXHHUKOH C UH(POPMAIMOHHO-00Pa30BaTENbHYIO CpELy
BO3MOXKHOCTBIO MOAKITIOUCHHUS K CETH
WuTtepHeT n obecrieueHneM I0CTyTIa B
9NIEKTPOHHYI0 HH(POPMALIHOHHO-
00pa30BaTeNbHYIO Cpely OpraHu3aluu

3 |YueOHas ayaurtopus ULt npoBeaeHus | YueOHas MeGelb (CTOMIBI M CTYIbs At 00y4aroIuxcs), CTOJI, CTYJI IPeroaaBares,

MIEPCOHANBHBIN KOMITBIOTEP; HA0OP AEMOHCTPAIMOHHOTO 000pyI0BaHUs (TIPOEKTOP,
JKpaH, KOJOHKH)

YHuBepcurer

o0OecreyeH

HE00XOIMMBIM

KOMIIJIEKTOM  JIMOCH3MOHHOI'0O H CBO6OI[HO

pacupocTpaHseMOro MporpaMMHOIO obecnedeHus: (CocTaB ompenessieTcs B paboueil mporpamme
JTUCIUIUIMHBI U MOAJICKUT OOHOBJICHUIO MTPH HeoOXoaumocTr). bubianorednsiit poH ] yKOMIUIEKTOBaH
MeYaTHBIMU W3JaHUAMH U3 pacueTra He MeHee (0,25 sk3eMIUIsipa KaXJAO0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOr0 OO0Yy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCHUILINHY.

OO6yuatomuMmes obecriedeH JocTyn (yAalleHHbIH JOCTYI), B TOM YHCJIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccruoHanbHBIM 0a3aM JaHHBIX U UH(POPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ornpezesnsercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs H3 4YUCIa HHBAIUAOB oOOecHedeHbl NEeYaTHBIMU W (WUJU) 3JIEKTPOHHBIMU
o0pa3oBaTelbHBIMH pecypcamu B popmax, alaliTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBBSI.
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