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YTBEPXAEHHbI MUHUCTEPCTBOM 06pa3oBaHns 1 Haykn PP «17» aBrycrta 2015r. Ne853
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Pabouas nporpamma y4yebHON AWCLMNAUHLI Of06peHa Ha 3acefaHun Kaeapbl 06Llen K
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3aBefyroLNn Kadeapol (MBaHoBa H.C.)
noanucb (oJ/le]

Paboyas nporpamma y4yebHon gucumninuHbl ogobpeHa YMC no cneymnanbHocTam 31.05.02
Meanatpus, 33.05.01 dapmayms oT « 18» moHa 2019 r. MNpoTtokon Ne 5

Mpeacepatens YMC (LseTkoBa M.M.)
noani olvle]
Pa3paboTumku:
3aB. Kaheapoii o6Len n A n
O10N0rNYeCcKon XMMUK, JOLLEHT ~"A->n VBaHoBa H.C.
(3aHMMaeMas [O/MKHOCTb) (nognwuchb) (MHWMUMansl, amuans)



2. BBOJHAA YACTbH

2.1. Henb 1 327244 0OCBOEHUS TUCITUILITHHDI

I]env ocBoenus yueOHoM aucuuminHbl b1.6.11 Xumus cCOCTOUT B OBIAACHUH CHCTEMHBIMU
3HAHUSIMH O XUMHKO-OMOJIOTUYECKOM CYIHOCTH MPOLECCOB, MPOUCXOASIINX B OpraHu3Me peOeHKa U
MOAPOCTKA HA KJIETOYHOM U MOJIEKYJIIPHOM YPOBHSX C YYaCTUEM OPTraHUYECKUX U HEOPTraHWYECKUX
BEIECTB, a TAKXK€ YMEHUH BBIMNOJHATh PACUETHI TAPAMETPOB STHX TPOIECCOB, UCTIONB3Ys (PU3UKO-
XUMUYECKUA U MATEMAaTUUECKUI anmapar.

HpI/I 3TOM 3a0d4aAMHU JAUCIHTUIIIINHBI ABJIAKOTCA:

- oOy4yeHHe CTyOEHTOB YMEHHIO BBbIIBJISATh 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHKO-
OMONIOTMYECKUX TIPOLIECCOB C TOYKHM 3PEHUs] MX KOHKYPEHLHH, BO3HHMKAWOIEH B pe3yibTaTe
COBMELIEHUs] PABHOBECUN PA3HOIO TUIIA,

- o0y4yeHHe CTYIEHTOB YMEHHIO BBIABJIATh CBOWCTBA BEIIECTB OPTaHUYECKOW U
HEOPTaHUYECKOW TPUPOIBI, OMpPENeNSIIOIe OCOOCHHOCTH WX TMOBEACHHS MW B3aWMOCBSI3b B
XUMHYECKUX PEAKLUAX U MPOLECCax KU3HEAEATEIbHOCTH,

- o6yquI/Ie CTYACHTOB BbI60py ONTHUMAJIBHBIX (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX METOAOB dHaJIM3a B
MEQUILIUHE,

- (opmupoBaHue y CTYAEHTOB NPAKTHYECKUX YMEHHH TIMOCTAHOBKH U BBIOJHEHUS
SKCTIIEPUMEHTANILHOU pabOThI ¢ MOCIENYIOIIeH MaTeMaTH4eCKoi 00paboTKOH MOTyYeHHBIX TaHHBIX,

- O3HAKOMJICHHE CTY[IEHTOB C MpaBHiaMu Oe30macHoi paboThl B XMMUUECKOH J1ab0paTopun
U OCYINECTBJICHHEM KOHTPOJIS 3a COONMIOZCHHEM M 00eCIeueHHEeM 3KOJOTHYECKOH 0e30MacHOCTH
npu paboTe ¢ peakTHBAMU,

- (hOpMHPOBAHUE Y CTYICHTOB HABBIKOB M3YUCHHUS HAYIHOW XHMHYCCKOM JTUTEPATYPBL.

2.2. Mecto yueoHoii nucuunannbl B crpykrype OIIOII ynusepcurera

2.2.1. Yuebnas mucuurimHa b1.b.11 Xumus otHocutcst k 0a30BOH yacTh y4eOHOro IjiaHa o
cnenuanpHOCTH 31.05.02 IeanaTpus.

2.2.2. OcHOBHBIE 3HAHUS, HEOOXOAUMBIE ISl U3YUEHHSI AUCUUTUTUHBL, (POPMHUPYIOTCA:
- Ha OCHOBE NPEEMCTBEHHOCTH 3HAHMH M YMEHHH, MOJYYEHHBIX MPHU H3YYEHHU Kypca XUMUH,
¢$u3nku, MaTeMaTuku U Ouooruu 001eo0dpa3oBaTENbHBIX YUEOHBIX 3aBEICHUH.



2.3. TpeGoBaHus K pe3yJabTaTAM OCBOEHHS Y4eOHOMH AUCHUIIHHBI

2.3.2. Usy4enune yueOHON AUCLIUIUIMHBI HAMTPABJIEHO HA (OPMUPOBAaHUE y CTyEHTOB odmenpodeccnoHanbHbix komnerenuii (OIIK):

Homep B pesyabTare uzyueHust yueOHOH JUCHHUILINHBI 00y4alonIHecs 10JKHbI:
/
Ne/p | MHACK Conep:xkanue
n ¢ KOMIIeTeHIHH 3HATD Vvers Baagers OueHo4HbIe
KoMIie cpeacTsa
TEeHLH
"
1 2 3 4 5 6 7
1. | OIIK-7 | 'oTOBHOCTB K - crocoObI BBIPAKEHUS - TIOJIb30BATbCS - 6a30BBIMH BOIIPOCHL,
UCTIOJIB30BAHUIO KOHIICHTPALIUH BELIECTB B $U3NIECKUM, XUMHUECKUM | TEXHOJIOTHSIMH OTYeT Mo
OCHOBHBIX (PHU3UKO- pacTBOpax, CoCoObI 1 OMOJIOTHYECKUM npeoOpa3oBaHus 1aGopaToOpHOI
XUMHYECKUX, NPUTOTOBJICHHSI PACTBOPOB o0opynoBaHueEM; uHpOpMannu: pabore,
MaTeMaTHYECKUX U 3alaHHON KOHLIEHTPALIHH, - IPOM3BOAHTH PacuéThl o | TEKCTOBEIE, pACUETHO-
WHBIX - (PU3UKO-XUMUYECKHE METO/IBI pe3yspTaTtam TabIIIHbIe rpaduteckie
CCTECTBCHHOHAYHHBIX | ananusa B MeULMHE HKCIIEPUMEHTa, IPOBOANTh | PEAAKTODEL paBoTH,
TIOHATHN U METONI0B (TUTpUMETPUIECKUT, 3JIEMEHTapPHYIO TIOUCK B CCTH
TIpH pEIICHIN 3JIEKTPOXUMHUYECKUIA, craTHCTHYecKyI0 0Opaborky | IHTEpHET; Tect,
MPOPECCHOHANBHBIX | xpomaTorpaduueckuii, 5KCHEPUMEHTANbHBIX - MOHSATHEM CUTYallIOHHBIC
3anadq BUCKO3UMETPHIECKHI); JIAHHBIX; OrpaHUveHUs B 3a/a4y, )
- CBOMCTBA BOZbI U BOIHBIX - IPOTHO3UPOBATH AOCTOBCPHOCTH H iii%%ig;i22§§e;Ta
pacTBOpPOB; HalpaBJieHUE U pe3yJbTaT crietubuky edbepar, 10Knan ’
- OCHOBHBIE TUITbl XUMHUYECKUX (pU3UKO-XUMUYECKUX HanGonee vacto | P ’
paBHOBecHii (IpoTONUTHYeCKHe, | POLECCOB M XUMUYecKux | BCTPCHArOMMXCA
TE€TEPOreHHBIE, NpeBpaLeHHH 11a00paTOpPHBIX
JNTMTaHIOOOMEHHBIE, OMOJIOTUYECKH BasKHBIX TECTOB.
OKUCJIUTEIILHO- BCILIECTB,




BOCCTaHOBUTEINIbHBIC) B
npoLueccax XKU3HEAEATeIbHOCTH,

- MEXaHU3M AercTBus OydepHbIx
CHCTEM OpraHu3Ma, ux
B3aUMOCBSI3b H POJIb B

NoAAep )KaHUU KHCIIOTHO-
OCHOBHOTO COCTOSIHUS
OpraHu3Ma,;

- POJIb KOJUTOUAHBIX
MOBEPXHOCTHO-aKTHBHbIX
BEILECTB B YCBOCHUU U MEPEHOCE
MAaJIOTOJIIPHBIX BEIIECTB B JKUBOM
OpraHusMe,

- CTPOEHUE U XUMHUYECKHE
CBOMCTBa OCHOBHBIX KJIACCOB
OMOJIOTUYECKHU BaKHBIX
OPraHUYeCKUX COCIUHECHUN,

- pOJIb OMOTEHHBIX DJIEMEHTOB U
UX COEeOUHEHHUH B JKUBBIX
OpraHu3Max B MEIUIIMHCKOMN
MPaKTHKE,

- IpaBMJIa TEXHUKH OE30MaCHOCTH
U paboThl B PU3NIECKHUX,
XUMUYECKUX J1abopaTopusix ¢
peakTHBaMU U IIPHOOPaMHL.

- BBIIIOJIHATh
TePMOXUMUYECKUE
pacuéTel, HEOOXOAUMBIE AJIsI
COCTaBJICHHS SHEPTOMEHIO,
IUTSE U3YYESHHS] OCHOB
PAIMOHAIPHOTO MTUTAHMS,

- KJTacCcu(ULUPOBATh
XUMHUYECKUE COSTUHEHUS,
OCHOBBIBASICh Ha UX
CTPYKTYPHBIX (pOpMyJiax;

- TIOJIb30BATHCSI
HoMmeHkatypoil IUPAC
IJIsl COCTABJICHUS] Ha3BaHUH
1o opMyJIaM TUITHIHBIX
MpeacTaBuUTENEH
OMOJIOTHYECKH BasKHBIX
BEIIECTB U JICKAPCTBEHHBIX
Mpenaparos;

- MOJTB30BATHCS YUEOHOM,
Hay4HO, HAy4YHO-
MONYJIAPHOM JIUTEPaTy PO,
ceTbto MHTEpHET Miis
npoeCCUOHATTLHOM
NEeSITETbHOCTH.




2.4. XapaKTepucTmKa npoeccMoHanbHON AeaTeNbHOCTM BbIMYCKHUKA

2.4.1. O6nactb NpogecCUOHaNBLHON [eATeNbHOCTM, OCBOMBLUMX MPOrpamMmy Mo CheyuanbHOCTH
31.05.02 MepnaTpus

O6nacTb NpodeccMoHanbHOM AesTeNbHOCT BbiNyCKHMKOB OMOIMM BO no cneymanbHOCTH
31.05.02 MNepnatpus cBa3aHa ¢ NPOECCUOHaNbHBIM CTaHAAPTOM

CsdA3b OINMOIM BO ¢ npoeccroHabHbIM CTaH4apTOM

HanpasneHue HavmeHoBaHWe BbIGpaHHOIO
YpoBeHb
NoAroToBKu/ npoeccroHanbHOro cTaHgapTa
KBanngmKauum
cneuunanbHoCTb
31.05.02 MepnaTpus 7 02.008 Bpau-neamatp y4yacTkoBblIi, 27.03.2017

Ne306H

2.4.2. O6bEKTbI NPOdecCnoHanbHON AeATENbHOCTU BbIMYCKHNKOB,

- (husmyeckme nuua B Bo3pacTe oT 0 Ao 18 net (aanee - f4eTn, NaymeHTbl);
- husnyeckme nuua poauTenm (3aKOHHbIe NpPeaCcTaBUTENN) [eTel;

- HaceneHve.

2.4.3. 3agaumn npodeccMoHaIbHOWN AeATeNbHOCTH BblMYyCKHUKOB

- (hopMMpoBaHMe Y HaceneHus, NaUUeHTOB W YNEHOB WX Cemeld MOTMBALMM, HanpaBneHHOW Ha
COXPaHeHNe 1 YKpenaeHne CBOEro 3[,0p0Bbs 1 3[40P0BbS OKPYXXalOLLIMX;

- aHa/IM3 Hay4HOI nuTepaTypbl U OrLMaNbHBIX CTAaTUCTUYECKMX 0630pOB, yyacTue B NPOBEAEHUN
CTaTUCTUYECKOTO aHann3a 1 Ny6anYHOe NpeAcTaBNeHMe NOMYYEHHbIX Pe3ynbTaToB.

2.4.4. Bugbl NpoecCMOHaIbHOW LeaTeNlbHOCTM, Ha OCHOBE (hOpPMUpPYEMbIX NPKU peannsaumm
ancumnanHel (MO4yNns) KOMMEeTeHUWIA:

1 meguuMHcKas;

2. Hay4yHo-uccnegoBaTeNbCKas

3. OCHOBHAA HACTb

3.1. O6bem yuebHOWN AuCUMNANHBI 1 BUAbLI YYe6HOR paboThbl

5 CemecTp
Bug yuebHOM paboThbl q;ggg Ne 2
4yacos
1 2 3
AyanTOpHbIE 3aHATUA (BCEr0), B TOM YmChe: 72 72
Nexuyun (1) 20 20
MpakTnyeckune 3aHatus (M3) 52 52

CemuHapsl (C) - -
NabopatopHble paboTbl (J1P) - -



CamocToaTenbHasa pabota ctygeHTa (CPC), B TOM
yumcne:

MMoaroToBKa K NnpoMe>KyTouHomy KoHTponto (MMK)
MoaroToBKa K KOHTPOnbHbIM paboTam (MKP)
MoaroToBka K Tekywemy KoHTpono (MTK)
MogroToBkapedepaTa (MP)
MogroToska K 3aHaTuam (M3)

Bug npomexxyTouHol aTTecTaymm

NTOIrO: O6uas Hac.
TPYAOEMKOCTb 3ET

3aueT
108

3a4éT
108



3.2.1 Paznensl yueOHON TUCIUILTMHBI M KOMIIETEHIIUH, KOTOPBIE JOJDKHBI OBITH OCBOEHBI ITPU UX W3YYEHUH

Ne HaumenoBanmue pasaena
Ne/nin N CoaepxaHue pa3aesia B IMAAKTHYECKUX eIHHULAX (TeMbl Pa3/1eJioB)
KOMIIETEeHIIHH y4eOHOH M CUHILIHHBI
1 2 3 4
1. OIIK -7

Moayas 1: OcHOBHBIE THIIBI

XHUMHYECKHX peakuuili u
NMPOLIeCCOB B
(pynxknuoHupoBannu

/KHUBbBIX CHCTEM.

1. Ilporonutuueckue
pPaBHOBECHsS U MPOLIECCHL

I'eTeporenHsle paBHOBECUS U
IIPOLIECCHI B PACTBOPAX
3JIEKTPOJIUTOB.

2. BydepHsbie pacTBOPBHI.

3. Peakuun
KOMITIEKCOOOpa30BaHUSI.

4. OKUCIUTENILHO-

IIpoToHHas Tepus KHUCIOT M OCHOBaHWM. OnexkTpoHHas Teopus Jlpronuca. KoHcTaHTbI
KHCJIOTHOCTM M OCHOBHOCTH, CBsI3b MEXKIY KOHCTAaHTONH KHCJIOTHOCTH M OCHOBHOCTH B
COIPSDKEHHON MPOTONUTHYECKON mape, o0Inasi KOHCTaHTa COBMEIIEHHOTO MPOTOIUTHYECKOTO
paBHOoBecus. MonHoe mnpoussenenue Boael, pH pactsopos. I'mpgponus coneil, creneHb u
KOHCTaHTa ruaponmsa. KucmotHocTs kemymouHoro coka. Pomp pH B Omonorudeckmx
JKUAKOCTSIX OpraHu3Ma.

Koncranra pacrsopumoctu. OOmasi KOHCTaHTa COBMEIIEHHOTO IeTEPOr€HHOTO PaBHOBECHUS.
VYcnosust 00pa3oBaHust U pacTBOPEHHs ocanka. Asnenne msomoppusma. [Ipumenenune peakuun
OCAXXIEHUS B KIIMHUYECKOM aHAJIN3€, B aHAJIN3e (hapMIIpenaparos.

ITonsitue OydepHbix pacTBOpoB. Kiaccupukamusi KUCIOTHO-OCHOBHBIX Oy(epHBIX CHCTEM,
MexaHu3M OygepHoro neiicteus. 3oHa Oydeproro nefictsus u Oydepnas émrocts. Pacuér pH
OydepHbix pacTtBOpoB. bydepHbie cuctembl kpoBu. [loHSATHE O KHUCJIOTHO-OCHOBHOM
COCTOSIHUH OpTaHU3Ma.

Koopnunanuonnas teopuss Bepuepa. Ilpupoga XuMHUeCKOH CBS3M B KOMILUIEKCHBIX
coennHeHusAX. Kiaccudpukanuss KOMIUIEKCHBIX coenuHeHnid. HoMmeHKIaTypa KOMILIEKCHBIX
coennaeHnil. IlonmmpenratHele smrangel.  XemaruposaHue. CTpoeHue reMorioOuHa,
xjopodmina.  YCTOWYMBOCTH KOMILUIEKCHBIX —COEIMHEHMH B pacTtBopax. KoncraHTa
HECTONMKOCTH KoMIulekca. Tokcuueckoe NeHCTBUE COIeH TAKENBIX METaNIOB. AHTUIOTHI.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PaBHOBECHS. MexaHnn3M BO3HHKHOBEHUS PEAOKC-

8




BOCCTaAHOBUTCJILHBIC
PaBHOBECHUA U MPOLECCHIL

noteHmanga. YpaBHeHue Hepucra-Ilerepca. CpaBHuTenbHast Ccuia OKHCIUTEIEH W
BoccTraHoBuTeNel. [IporHo3upoBaHHe HampaBlieHUs PENOKC-PABHOBECHN MO BEIUYHMHAM
penokc-norennuanoB u 3HaueHno IJIC. Koncranra penokc-paBHoBecust u €€ cBsizb ¢ DJIC.
IHorenuuomerpus.

OIIK -7

Moayas 2: JjeMeHTbI
XHMHYECKOH
TEePMOIHHAMHKH,
JeMeHThI XHMHYECKOH
KHHETHKH.

5. OCHOBHBIE OHATUS
tepmoauHamuku. Ilepsoe n
BTOPOE Havaia
TEPMOANHAMUKH.

6. OCHOBHBIE TTOHSITHS

IIpenMer U METOIBI XUMHUYECKOH TEPMOIUHAMUKN. B3auMOCBs3bp MEXXAy mpoueccaMmu oOMeHa
BEIIIECTBOM U SHEPruel B opraHusMe. XuMuieckass OMO3HEPreTHKaA.

OcHOBHbBIE MOHATHS TEPMOAMHAMUKHN. MIHTEHCHBHbBIE U HKCTEHCUBHbIE NapaMeTpbl. DyHKIMs
coctosiHusl. BHyTpennsist sHeprust. Pabora u Teruora — e popMbl niepenadyu 3Heprun. Turmsl
TEPMOAMHAMUYECKUX  CHUCTeM  (M3OJUPOBAHHBIE,  OTKPBITbIC,  3aKPBIThIE).  THIBI
TEePMOJMHAMHUUECKHX [IPOLECCOB (M30TepMUIecKue, n3obapHsie). CTaHIapTHOE COCTOSIHUE.

IlepBoe Hauano TepMmoxMHAMHUKH. OHTambnust. CTaHOapTHBIE 3HTAJIBIUN OOpa3OBaHUS U
cropanus Bemectsa. CrannapTHas sHTanbnus peakuuil. 3akoH I'ecca. Ilpumenenune nepsoro
Havajia Kk GmocucreMam.

Bropoe Hawano tepmommHamuku. OOpaTtumble M HeoOpaTHMble MPOLECCHl. DHTPOIHSL.
Oneprusi ['mbb6ca. IIporHosupoBaHHE HAINPABJIEHUS CAMONPOHM3BOJIBHO MPOTEKAIOLINX
MPOLECCOB B U30JIMPOBAHHON M 3aKPBITON CUCTEMAX, POJIb SHTAJBINUMHOIO U SHTPOMUMHOIO
dakropoB. TepmoamHamuyeckue YCaoBHs paBHOBecus. CraHmapTHblie sSHeprun [ ubbca
oOpa3oBaHusi W OHoONOruyeckoro oOkucieHus BemectBa. CranpmaptHas sHeprus [ ubOca
peakiuu. IIpuMepsl 3K33ProHUYECKUX W SHIIPTOHUYECKHUX IPOLIECCOB, IMPOTEKAOIIUX B
opranusme. [IpHHINT SHEPTETHYECKOTO CONPSIKEHMS.

Xumuueckoe paBHoBecue. OOpatumple W HeoOpaTuMble peakuud. TepMOAMHAMUYECKHE
YCJIOBUSl PAaBHOBECUsI B W30JUPOBAHHBIX U 3aKPBITBIX cucTemax. KOHCTaHTa XMMHYECKOro
paBHOBecHsl. Y paBHEHHE U30TEPMBbI U N300apbl XUMUYECKOH PEaKIiH.

HpenMeT W OCHOBHBIE TIOHSITHS XUMHWYECKON KMHETHKH. XMMHYecKassh KMHEeTHMKa KaK OCHOBAa
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XUMHUYECKOW KHHETHKH.
Knaccupuxanms peakunii B
KUHETHKE.

I U3y4YeHHsT CKOPOCTEH M MEeXaHW3MOB OMOXMMHYECKHX mpoueccoB. CKOPOCTb CpemHss,
UCTHHHAs cKopocTh. Kiaccudukamust peakuuii B KMHETHKE. TOMOI€HHBIE, T'€TE€POTrEHHbIE,
MIPOCTHIE U CIIOXKHBIE peakui. MOJEKyIPHOCTD 3JI€MEHTAPHOIO aKTa PEAKLUH.

Kunernueckue ypasHeHus. llopsaok peaxkuuu. Ilepuon mnonynpespainieHus. 3aBUCHUMOCTb
CKOPOCTH peakLuu OoT KoHLeHTpauuu. Kunernueckne ypaBHEHUsl peaKLUi HYJIEBOTO, IEPBOTO,
BTOPOIO MOPSAAKOB. DKCHEPUMEHTAJbHbIE METONbl ONpEAeNeHUss CKOPOCTH M KOHCTAHTBI
CKOPOCTH PEaKLUu.

3aBHCUMOCTb CKOPOCTH PEAKLUU OT TemriepaTyprl. TemmnepaTypHbiii K03(Q(ULHEHT CKOPOCTH
peaKkuH U ero OCOOSCHHOCTH Ul OMOXMMUYECKHX mporeccoB. IIoHATHE O TEOPHH aKTHBHBIX
coynmapeHuid. DHeprusl akTHBAaLUH. YpaBHEHHE AppeHHyca, pOjb CTEpUUECKOro (akropa.
ITonsiTHE O TEOpUU MEPEXOTHOIO COCTOSHUS.

Karanus. 'oMOreHHBIH U reTepOreHHbIH KaTain3. DHepreTHIeCKuii mpop b KaTaTUTHIECKON
peakimn. OCOOEHHOCTH KAaTaJUTUYECKOH aKTUBHOCTH (epMEHTOB. YpaBHEHHe Muxasmmca-
MeHTeH H ero aHajus.

OIIK -7

Moayan 3. IloBepxHOCTHBIE
siBJIeHHUs. Agcopouusi.
Konsouannbie pacTsopbi.
BricOKOMOJIEKY IS PHBIE
COeHHEeHHSI.

7. ®U3NKO-XUMHSI
MOBEPXHOCTHBIX SIBJICHUI B
(YHKIIUOHUPOBAHUH JKUBBIX
CHCTEM.

AncCOpOLIMOHHBIE pAaBHOBECHS W TMPOLECCHl HAa NOABM)KHBIX TpaHHLAxX paszgena ¢as.
IToBepxHocTHass »Heprusi ['mbOca M TMOBEPXHOCTHOE HATSKEHHE. AncopOuusi. YpaBHEHHE
I'n66ca. IloBepXHOCTHO-aKTHBHbIE W MOBEPXHOCTHO-WHAKTUBHBIE BeELIECTBA. VI3MeHeHHe
MOBEPXHOCTHOH aKTUBHOCTH B TOMOJIOTHUECKHX psinax (mpasuiio Tpaybe-/lrokino). M3orepma
ancopbunu. OpueHTaIusi MOJIEKYJ B TOBEPXHOCTHOM CJIO€ U CTPYKTypa OroMeMOpaH.

AncCOpOLIMOHHBIE pPaBHOBECHUST HAa HEMOABIDKHBIX TpaHUIax pasgena ¢a3. Dusuueckas
ancopbuus u xemocopbiusi. AncopOuust u3 pacTBopoB. YpasHeHue JIeHrMropa. 3aBUCUMOCTD
BEJIMYMHBI ancopOuMu OT pa3nu4HbIX (akTopoB. lIpaBUiO BhIpaBHUBAHUS MOJISIPHOCTEH.
Wzbuparenbras ancopOumsi. 3HaueHUE aACOPOLIMOHHBIX MPOIECCOB B KU3HEACSTEIBbHOCTH.
QDU3UKO-XMMUYECKHE OCHOBBI aJCOPOLMOHHON Tepamuu, reMocopOuuy, NPUMEHEHUE B
MeIUIHE HOHUTOB. XpomaTtorpadus.

10




8. DUBHKO-XUMHUS
JUCHEPCHBIX CUCTEM B
(YHKIIMOHUPOBAHUH JKUBBIX
CHCTEM.

9. Buojgoruuecku akTUBHbBIE
BBICOKOMOIJICKYJIAPHBIC
BeleCcTBa (CTPOSHHE,
CBOICTBA, y4aCTHE B
(YHKIIMOHMPOBAHUH JKUBBIX
CUCTEM).

Knaccudukamms nuCnepcHbIX CUCTEM IO CTETEHH AMCIIEPCHOCTU M arperaTHOMY COCTOSHUIO,
MO CUJIE MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBHS MEXIy IUCTepCHOH (a30oil M JUCTIEPCHOHHON
cpenoit. Ilpupona xomnougHoro cocrosHus. IlonyueHwe U CBOWCTBA AUCIEPCHBIX CHCTEM.
Huanus, 3JIEKTPOINAIIN3, yIabTpadUIBTPALIUSL. DU3NKO-XUMUYECKHE MIPUHLIUTIBI
(YHKIMOHMPOBAHUS UCKYCCTBEHHOH MOYKH. DJIEKTPOKMHETUYECKUE CBOWCTBA: 3JeKTpodopes
U BJIEKTPOOCMOC, MOTEHLMAJ] TeueHUs M MNOoTeHuuan ceauMeHTtauuu. CTpoeHue IBOHHOTrO
BJIEKTPUUECKOrO CJI0s. DIEKTPOKUHETUYECKUH MOTEHLHUAT U ero 3aBUCHMOCTb OT Pa3JIMUHbIX
(bakTopoB.

YcroitunBocth aucnepcHbIx cucrteM. CenuMEHTAIlMOHHAs M arperaTuBHas yCTOMYHMBOCTb
auosoneil. @axkTopbl, BIMAKOIIUME HA YCTOWYMBOCTh Jmosoned. Koarymsanusa. Ilopor
KoaryJysinuu U ero onpenenenue. Ilpasuno lyneue-I'apau; seneHne npusbikanus. B3anmuas
koaryysiiusi. ITloHsTHe O COBpeMeHHBIX Teopusix Kkoarymauuu. Konnoupnas 3amura U
nentusanusi. Komnounnele IIAB; Owonormdecku BakHble kojutouanele [IAB (Mblia,
NETePreHThl, KeTYHbIE KUCIOThI). MuuesmioodpasoBanne B pactBopax I[IAB. Omnpenenenue
KPUTHYECKOH KOHLIEHTPALIMH MUIIEJUI000pa3oBanust. JINTOCOMBI.

ITonumepsl. ITonsiTHe 0 moauMepax MeaULMHCKOro Ha3HaueHus. CBoiicTBa pactsopos BMC.
Ocobennoctu pactopernss BMC kak ciencrsue ux CTpykrypsl. @opmMa MaKpOMOJIEKYJT.
Mexannsm HaOyxanus u pactBopenuss BMC. 3aBucuMOCTb BeTHMUNHBI HAOYXaHHS OT
pa3nu4HbBIX (HaKkTOpOB. AHOMANbHAS BSI3KOCTh pacTBopoB BMC. Vpasuenue lltayauarepa.
Bsi3kocTh KpoBH U IpyTruX OHOJOTHUYECKUX KUAKOCTeH. OCMOTHYECKOe aBJICHNE PACTBOPOB
6uononmumepos. IlommnexrponuTsl. M3031€KTpUdecKast TOUKA U METO/BI €€ ONPeAeIeHNUs.
Membpannoe paBHoBecHe JloHHaHa. OHKOTHYECKOE aBJICHUE I1J1a3Mbl U CHIBOPOTKH KPOBH.

Y cTOHYMBOCTB PacTBOPOB OHOMOIUMEpPOB. BricannBanne OMOMoIMMepoB 13 pacTBopa.
Koauepsarus u e¢ posib B OMONOrHUecKuX cucTeMax. 3actyiHeBanne pactsopos BMC.
CaoiicTBa CTyIHEN: CUHEPE3UC U TUKCOTPOIIHSI.

OIIK -7

Moayas 4. Opranuueckas
XHUMHUS,

9. Knaccudukarus
OPraHUYECKHUX PEaKLUM.

ComnpsixéHHble 1

Knaccudukarnms opraHMYeCKUX peakLuil Mo KOJMYECTBY UCXOAHBIX M KOHEYHBIX BEINECTB, IO
xapakTepy peareHToB. CONnpsiKEHHbIE COEIUHEHUS . TUIIbI CONPSDKEHUs, IPUMeEPbI OTKPBITBIX U
3aKPBITHIX COMPSIKEHHBIX CUCTEM. APOMaTUYHOCTh COEIUHEHHH.
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APOMATUYECCKUEC COCANHECHUS.

10. B3aumMHoe BiusiHUE
(bYHKIIMOHAILHBIX TPYIIIT B
MOJIEKYJIaX OMOJIOTHYECKH
AKTHBHBIX

Y BBICOKOMOJIEKYJIIPHBIX
OPraHUYe€CKUX COCIAUHEHUH.

noJUreTepodyHKINOHAIBHBIX

B3anmHOe BiMSIHME aTOMOB B MOJIEKYyJie. OJEKTPOHHblE 3(deKTl. HHAYKTUBHBIA U
ME€30MEPHbIN. DJIEKTPOJOHOPHbIE U 3JIEKTPOAKIENTOPHbIE 3aMECTUTENM, HUX BIMSHHUE Ha
PEAKIIMOHHYIO CIIOCOOHOCTh COCTUHEHHH.

3.2.2. Paznenbl yueOHON TUCHUIUIMHBI, BUIBI YI4eOHOU NESATENBHOCTH U (YOPMBI KOHTPOJIS

Buab1 yueOHoil 1eATeIbLHOCTH,

BKJIIOUASI CAMOCTOSITEIbHYI0 padoTy

Ne HaumenoBaHnmue pasaena
No/mn . CTYAEHTOB @DopMbI TEKYLIEr0 KOHTPOJISA yCIEBAEMOCTH
ceMecTpa Y4eOHOH QM CUHILTHHBI (5 yacax)
J | JP nm3 | CpeC BCero

1 2 3 4 5 6 7 8 9

1. 2 Moayas 1 7 16 9 32 cobeceoBaHue, pelIeHe CUTYallMOHHBIX 3a/1a4,
OcHoOBHbIE THIIBI TECTHPOBaHUE, OTUET 1o JabopaTopHoi paboTe,
XHUMHYECKHX peaKkuui u KOHTpOJIbHAsI paboTa mo moayio Nel ¢
NMpPoLECCOB B cobecenoBanueM pedepart, TOKIa,
(pyHKIMOHHPOBAHMY KHBBIX
cucTeM

2 2 Moayas 2 4 12 7 23 cobecenoBaHue, pelIeHIe CUTYallMOHHBIX 3a/1a4,
DJIeMeHTbI XUMHY€eCK O TECTHPOBaHUE, OTUET 1o JabopaTopHoi paboTe,
TePMOJIMHAMMKH. JJIeMeHTbI KOHTpOJIbHAsA padoTa mo Mmoayo Ne2 ¢
XUMHUY€CKOH KHHETUKH cobecenoBanueM pedepart, TOKIa,
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Moayasb 3 7 16 10 33 cobecenoBaHue, pelIeHe CUTYAlMOHHBIX 3a/1a4,

IloBepxHOCTHBIE ABJICHHSI. TECTHPOBaHUE, OTUET 1o JabopaTopHoi padboTe,

Ancopouns. Konsougnbie KOHTpOJIbHAsI paboTa mo Moayio Ne3 ¢

PACTBOPBIL. cobecenoBanueM pedepart, TOKIA,

BbicOKOMOJIEKYISIPHBIE

COCAUHCHUSA

Moayas 4 2 8 10 20 cobecenoBaHue, pelIeHIe CUTYAlMOHHBIX 3a/1a4,

Opranuueckas Xumus TECTHPOBaHUE, OTUET 1o JabopaTopHoi padoTe,
KOHTpOJIbHAsE paboTa mo Moayiio Ned ¢
cobecenoBanueM pedepart, TOKIa,

Hroro 20 52 36 108
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3.2.3. Has3Banue TeM JeKUMH U KOJIUYECTBO YaCOB IO CEMECTpaM M3Y4EHUs yueOHOH

JOUCLIUTLTUHBI
No/mn Ha3Banue Tem Jekuui y4eOHOM JHCIUNIHHBI Yacel
1 2 3
2 cemecTp
1 IIpoTonutnueckas TeOpust KUCIOT U OCHOBaHUM. [Iporonurndeckoe paBHOBECHE. 2
' Bydepubie pacTBOpHL
2. CTtpoeHne KOMIUIEKCHBIX CoequHEeHUH. JInrannooOMeHHOe paBHOBECHE. 2
3. I'eTeporeHnHble paBHOBECHSI U MTPOLIECCHI B PACTBOPAX AJIEKTPOJIUTOB. 1
4 OKUCITUTENTbHO-BOCCTAHOBUTEIbHOE paBHOBecHe U niporecchl. Ocobennoctu OBP | 2
' B OpraHusMe.
5 OcHoBHble NOHATHA TepMoArHaMUKU. IlepBoe 1 BTropoe Hauana TepMOAUHAMUKHU. | 2
' XUMHUYECKOE PABHOBECHE.
6 Xumuueckass KHHETUKA. MOJIeKyIsIpHOCTD U MOPSIAOK peakiuu. PakTopsl, 2
' BJIASIFOLINE HA CKOPOCTb.
7 AncopOLOHHBIE PABHOBECHS U MPOLIECCHI HA TIOABM)KHBIX M HETIOABIIKHBIX 2
' rpaHuuax paszaena $as. @akTopsl, BIMSIOMNE Ha aACOPOIMOHHYIO CIIOCOOHOCTE.
3 Knaccnpukauus AuCrepCHbIX CUCTEM. DJIEKTPOKHMHETHUECKNE CBOHCTBA U 2
' YCTOHYMBOCTb KOJUIOUAHBIX PAaCTBOPOB.
9. Konnounnsie [TAB. Munennoobpazosanne B pacrBopax [IAB. Jlumocomsr. 1
10 CaoticTea pacTBopoB BMC: 0cOO€HHOCTH paCTBOPEHHS, PEOJIOTUYECKUE 2
' cBOIicTBa, ocMoc. YcToitunsocTs pactBopoB BMC.
Knaccupukauus oprannueckux peaxuid. Conpspkenne. BzanMuoe Biaustaie 2
11. (YHKIMOHAJIBHBIX TPYIIIT B MOJIEKYJaX reTepoyHKINOHATBHBIX U
BBICOKOMOJIEKYJISIpHbIX BAB.
Hroro yacos B cemecTpe 20

3.2.4. Ha3BaHue TeM MNPAKTUYECKUX 3aHATHI M KOJWYECTBO 4YacOB IO CEMECTpaM H3Y4YEHHUs
y4eOHOU JUCIUTLIMHBI

Ne . .
u/n Ha3Banue TeM NpakTHYeCKUX 3aHATHH Y4eOHOH AU CUHIINHBI Yacol
1 2 3
2 cemMecTp

! CrocoObl  BbIpaKeHUsT KOHIIGHTPAIlMM PacTBOPOB. lIpuroTtoeneHue pactBopa 4
3a4aAHHOM KOHLIEHTPALUH.

5 VYcranoBnenne koHueHTpauuu pactBopa. Ompenmenenue AK, TK, IIK 4
OMOKUAKOCTH.

3 CaoticTa Oydepnbix pactBopoB. OnpeneneHue OydepHoit éMKoCTH. 4
HsydeHne OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PABHOBECHH W IPOLIECCOB.

4 KonrponpHas padora mo moayiro Nel «OCHOBHBIE THITBI XUMHUYECKHX PEAKIIHN U 4
MPOLIECCOB B QYHKIIMOHUPOBAHUY JKUBBIX CHCTEM»

5 DJIEeMEHTBl XUMUYECKON TepMoguHaMuki. OnpeneneHue SHTaNbIINN PACTBOPEHUS 4
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COJIH.

6 CKOpOCTb peakLi U SHEPTHUs] AKTUBALMU KHUCJIOTHOIO FMIPOJIN3a ATHIALIETaTa 4
7 KontponbHas padora nmo moxyiro Ne2 «DneMeHTbl X UMUYECKOH TePMOIUHAMHKH. 4
DJIeMEHTbl XUMHUYECKONH KHHETHUKI
8 KadecTBeHnHble onbIThl 110 ancopbimu. ToHkocnoiHas xpoMaTorpadus. 4
Onpenesnenue nopora koaryusiuuu. Konnonasas 3amura 4
10 Onpenenenne UDT jxenatnHa BUCKO3UMETPUUECKUM METOJIOM 4
11 KontponbHas padora nmo moxyiro Ne3 «IloBepXxHOCTHBIE sIBIEHUS. ANCOPOLHS. 4
Konnounssle pacTBopbl. BEICOKOMOIEKYIISIPHBIE COETUHEHUS)
Teoperuueckre OCHOBBI OpraHnyeckoll XuMuu. I eTepodyHKINOHATIbHBIE
12 OpraHUYECKUEe COSAUHEHUS (OKCOKUCIIOTHI, THAPOKCHKUCIIOTHI, 4
aMUHOKHUCIIOTHI). KoHTposbHast padota no moayiro Ned «Opranudeckast XHMUsD)
13 IIpoMexyTOYHBII KOHTPOJIb O JUCHHUIMINHE «XHMUS) 4
HToro yacos B cemecTpe 52
3.2.5. JIaGopaTopHbIii NPAKTHKYM- He IPeAyCMOTpPeH
3.3. CAMOCTOATEJIBHAA PABOTA CTYAEHTA
3.3.1. Buget CPC
N Hanmeﬂfsaﬂne pasgenaa Beero
y4eOHOH QM CUHILTHHBI Buabr CPC
n/n 4acoB
(moay.Jist)
1 2 3 4
2 cemecTp
1. | Moayas 1
1. Ilporonutuueckue IlogroroBka k 3aHATHSAM, MOATNOTOBKA K TEKyLIEMY | 2
pPaBHOBECHsS U NMPOLIECCHL KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
I'ereporeHHble paBHOBECHS U | MOATOTOBKA pedepara, MOATOTOBKA K KOHTPOJIBHOM
MIPOLIECCHI B PACTBOPAX paboTe 1o MOAyJIo
3JIEKTPOJIUTOB.
2. BydepHbie pacTBOpHI. IlonroroBka k 3aHATHSAM, MNOATNOTOBKA K TEKyIIEMY | 2
KOHTPOJIXO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
NOATOTOBKAa pedepara, MAOKIana, IOArOTOBKA K
KOHTPOJIBHOH padoTe mo MOIyJIo
3. Peakuun IToaroroska K UHTEPHET-TECTUPOBAHUIO, | 1
KOMILIEKCOOOpa30BaHUSI. NOATOTOBKA pedepara, MOKIaga, MOATOTOBKA K
KOHTPOJIBHOH padoTe Mo MOIyYJIO
4. OKUCIUTENbHO- IlogroroBka k 3aHATHSM, NMOATOTOBKA K WHTEPHET- | 4
BOCCTAHOBUTEJIbHBIC TECTHPOBAHUIO, TOATOTOBKA pedepara, IOKIAna,
pPaBHOBECHs U NMPOLIECCHL MOATOTOBKA K KOHTPOJIBHOH padote mo moxyro Nel
Hroro: | 9
2. | Moayas 2
5. OcHOBHbIE MOHATHUSA IloaroroBka k 3aHATHSM, MOATOTOBKA K TEKYLIEMY | 2
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tepmoauHamuku. Ilepsoe n
BTOPOE Havana

KOHTPOJIO, MOATOTOBKA K MHTCPHET-TCCTUPOBAHUIO,

NOATOTOBKA pedepara, AOKIana, TMOATOTOBKA K

TEPMOJUHAMUKU. KOHTPOJIBHOI paboTe Mo MOAYIIO
6. OCHOBHbBIE IOHATHUS IToaroroBka K 3aHATUSAM, MOATOTOBKA K TEKyLleMy | 2
XHUMHUYECKONH KMHETUKH. KOHTPOJIXO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
Knaccudukanms peakunii B MOATOTOBKA pedepaTa, MOArOTOBKA K KOHTPOJBHON
KUHETHUKE. paboTe 1Mo MOayJIrO
7. KonrponbHas pabora 1o ITonroroBka Kk KOHTPOJIbHOU paboTe mo Mmoayo Ne2 | 3
mMoayJro Ne 2. Hroro: | 7
Moayas 3.
8. PU3NKO-XUMHUS IlogroroBka k 3aHATHSAM, MOATOTOBKA K TEKyLIEMY | 3
MOBEPXHOCTHBIX SIBJICHUH B KOHTPOJIXO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
(YHKIMOHMPOBAHUH JKUBBIX | IOATOTOBKA pedepara, MAOKIana, MNOArOTOBKA K
CHUCTEM. KOHTPOJIBHOI paboTe Mo MOAYJIO
9. ®uU3NKO-XUMHUS IloaroroBka k 3aHATHSAM, MOATNOTOBKA K TEKyLIEMY | 2
JOUCIIEPCHBIX CUCTEM B KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
(YHKIMOHMPOBAHUH JKUBBIX | TIOATOTOBKA pedepara, AOKIama, MOArOTOBKA K
CUCTEM. KOHTPOJIBHOI paboTe Mo MOAY IO
10. buonornuecku aktuBHble | IloaroroBka k 3aHATHSAM, MOATNOTOBKA K TEKyLIEMY | 2
BBICOKOMOJIEKYJISIPHBIE KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
BEIECTBA (CTPOEHHUE, MOATOTOBKA pedepara, AOKIana, MOATOTOBKA K
CBONCTBA, y4aCTHE B KOHTPOJIBHOI paboTe Mo MOAYJIO
(YHKIIMOHMPOBAHUH JKUBBIX
CUCTEM).
11. KonTtponbHas padoramo | IToaroroska k KOHTpodbHOH pabote o moxyiro Ne2 | 3
Monyo Ne 3. Hroro: | 10
Moayas 4
12. Knaccupuxauus IlogroroBka k 3aHATHSAM, MOATNOTOBKA K TEKyLIEMY | 2
OPraHUYECKHUX PEaKLUM. KOHTPOJIO, TOATOTOBKAa  pedepara, nokiIana,
ComnpsikeHHbIe U MOATOTOBKA K KOHTPOJIBHOH padoTe o momysiro Ned
apOMaTHYECKUE COCUHEHU.
13. BzauMHoe BiusiHUE IlogroroBka k 3aHATHSAM, MOATOTOBKA K TeKyleMmy | 4
(YHKIMOHABHBIX TPYIII B KOHTPOJIO, TOATOTOBKAa  pedepara, noxiaza,
MOJIEKYJIax OHOIIOTHYECKU MOATOTOBKA K KOHTPOJIBHOH padoTe mo momysiro Ned
AKTHUBHBIX
noJUreTepodyHKINOHAIBHBIX
Y BBICOKOMOJIEKYJISIPHBIX
OPraHUYeCKUX COCIUHEHUH.

Hroro: | 6
14. IIpomexxyTOUHBIN IToaroroBka k MPOMEKyTOUHOMY KOHTPOJIKO MO 4
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KOHTPOJIb MO AUCLUTINHE TUCLUTTAHE « XUMUS
«XUMHUST

Hroro: | 4
Hroro yacos B cemecTpe 36

3.3.2. TlpumepHast TemaTrka pedepaTron

2 cemecTp

1. ®oroxuMuueckue peakiuu, mpoTekaromue B armochepe. Cmor.

2. OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIN KaTalu3 B KU3HEAESTEIbHOCTH.

3. KuHeTuHKa CJIOXHBIX peakLMii: MOCIeA0BaTEIbHbIX, TapaIENbHbIX, COMPSKEHHDIX.

4. CpaBHUTEJIbHAsI XapaKTEPUCTUKAa METOJOB TUTPUMETPUYECKOTO aHaIN3a. HeHTpaiu3aluy,
KOMIUIEKCOHOMETPHH, NepMaHraHaToMeTpuu. Mcrnonb3oBanue METOAOB B MapaMeluLMHE U
UCCIIEIOBAaHUN OOBEKTOB OKPYIKArOIIEH Cpenibl.

5. KomnuratuBHble CBOHCTBA HEIJICKTPOJUTOB H 3JEKTponuToB. OCMOC, €ro pojb B
JKU3HEESITeIbHOCTH.

6. bydepHble cCHCTEMBI KPOBU.

7. TloHsiTHE O KUCIOTHO-OCHOBHOM COCTOSIHUM OpPraHU3Ma.

8. MonexynsapHO-KMHETHYECKHE U ONTHYECKHUE CBOMCTBA KOJUIOUAHO-AUCIIEPCHBIX CUCTEM.

9. 3acrynnesanue pactBopoB BMC. CpolicTBa cTyaHel: cuHepe3uc U THkcoTponus. buopons

IPOLIECCOB.

10. ®M3UKO-XUMHUYECKHE OCHOBBI aACOPOLMOHHOM Tepamuu, TeMOCOPOIHH, NPUMEHEHHS

HMOHUTOB B MCIUILIUHEC.

11. ®u3uKO-XUMHUYECKHUE TPUHIMITBI (yHKIIHOHUPOBAHUS UCKYCCTBEHHOM MMOYKH.
12. T'erepoyHKIIMOHANBHBIE MTPOU3BOHBIE OEH30JBHOIO psifla KaK JIGKAPCTBEHHBIC CPEACTBA

(cannumioBasi, aMUHOOEH30MHAs, CyJIb(aHMIOBAsI KUCIOThI U UX TIPOU3BOAHBIE).

13. CBs13b XMMHUECKUX CBOWCTB CO CTPOCHHEM Ha MpUMeEpe aMUHOKHUCIOT. POJIb aMMHOKUCTIOT B

JKU3HEACATCIIbHOCTH.

14. Xumusi OuoreHHbIX 35eMeHTOB s-Oymoka (1A u 2A rpymmsl). Meauko-Ouonoruueckoe

3HAYCHUEC SJICMECHTOB.

15. Xumusi OGuorennnix snementoB d-Onoka (36, 4b, 5b rpynmsl). Meaunko-Ouonoruueckoe

3HAYCHUEC SJICMECHTOB.

16. Xumusi OworenHsix sjemeHToB d-Omoka (76, 8b rpymmbl). Menuko-Ononorudeckoe

3HAYCHUC SJICMECHTOB.

17. XuMusi OMOTEeHHBIX 3JeMEeHTOB p-Onoka (3A, 4A, SA rpymnmel). Meanko-Ouonoruueckoe

3HAYCHUC SJICMECHTOB.

18. XuMusi OWOTEeHHBIX »dJIeMEeHTOB p-Ojoka (6A, 7A rpymnmel). Meauko-Ouonornueckoe

3HAYCHUEC DJICMECHTOB.

19. Meanko-0uooruieckoe 3HaYeHNe COeNMHEHUI Menu, cepedpa, 30J10Ta.
20. Meanko-0uoornieckoe 3HaUeHNUEe COSTMHEHMI [TUHKA.

3.3.3. KoHTpo/ibHBIE BONPOCHI K 3a4€Ty
Mopayabs 1. OcHOBHbIe THNBI XHMHYeCKHH peakunuid M mnpoueccoB B (PyHKIHOHHPOBAHMH
JKMBBIX CHCTEM.

1.

(9%

Kucnorel u ocHoBanus. Ilporonutudeckas Teopusi KUCIOT U ocHoBaHuil. ConpskéHHas
MPOTOIMTUYECKAS Napa.

Tunb! kucnot u ocHoBaHM bpercrena-Jlaypu (MonekynsipHble, HOHHBIE, aM(OJIUTHI).
Apronpotonus. MoHHoe npousBeneHne BOAbI.

Bonoponnusiii mokazatens (pH) pactBopoB. AktuBHas kuciotHocth (AK). Crocobsr eé
ONpPEACIECHUS.

Turpyemast kucnornocts (TK), morennmaneHast kucinotrHocTh (I1K), oOmast KHCIOTHOCTB

(OK). CriocoObI ux orpeneneHusl.
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o

10.
I1.
12.

13.
14.

15.

16.

17.
18.

19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

Tunbl TPOTONUTHYECKUX PEAKIMNA: MOHHM3AIMs CIabbIX KHUCJIOT U OCHOBaHMN. KOHCTaHTHI
KUCJIOTHOCTU U OCHOBHOCTU. CBsI3p  MEXIy KOHCTAaHTAaMH B  CONPSDKEHHOU
MPOTOJIMTUYECKON Mape.

Tunel DpoTONUTHYECKUX peakiuil: ruaponus cosned. CTeneHb M KOHCTAaHTa THAPOIN3A.
DaxTOpBl, YCUITUBAIOLINE THAPOIN3.

DIeKTpOHHas TeOpHusl KUCIIOT U ocHOBaHMil JIptonca.

H3onmpoBaHHOE MPOTONUTHYECKOE paBHOBeCcHE B OydepHbIx cuctemax. Tumbl OydepHbIX
CHUCTEM.

Pacuér pH Oydephrix cucrem (ypasHenue ['ennepcona-I accenbbaxa).

Mexanu3Mm neicTBus Oy(hepHBIX CUCTEM.

Bbydepnas émkoctb. DakTOphl, BAMAOIINE HAa BeNUuuHy OydepHOW €mkocTH. 30Ha
OydepHOro necTBUS.

Bydephbie cucremsl kposu: ruapokapOoHaTHasi, pocdaTHasi, reMOrJo0OMHOBAs, OSNIKOBas.
CoBMeréHHOe MPOTONUTHYECKOE paBHOBECHE: KOHKypeHLus 3a MpoToH. llonsatue o
KHUCJIOTHO-OCHOBHOM COCTOSTHUM OpraHu3Ma.

H3onuposaHHOe rereporeHHoe paBHoBecue. KoncranTta pactsopumoctu. [Iporuosuposanue
HaNpaBJIEHUs] peaKLMN OCaXKACHMUSI.

Ycnosus, BAUSIOIIKME Ha 0Opa3oBaHHWE M PACTBOPEHHE OCANKOB (OMHO- M Pa3sHOUMEHHBIE
uonsl, pH). IIpaBuio nepeBona OAHOrO MajJOPaCTBOPUMOTO BEIIECTBA B IPYTOE.

SABnenue n3oMopr3Ma 1 ero poiib B JKU3HEAEATEITbHOCTH.

CoBMeréHHble reTeporeHHble paBHOBecHs. KOHCTaHTa COBMELIEHHOIO Te€TePOre€HHOro
paBHOBECHSI.

Ctpoenne u mpupoma XUMHYECKOH CBSI3M B KOMIUIEKCHBIX COEIMHEHMsX. | mOpunnsanus
opbutaneii KoMmIulekcooOpasoBatensi W €€ CBA3b C IPOCTPAHCTBEHHBIM CTPOCHHEM
KOMIUIEKCHOTO COETUHEHUSI.

[TonsiTne O CTpOEHHE BHYTPUOPOHMTAIBHBIX W BHELIHEOPOUTAIBHBIX, BBICOKOCITHHOBBIX
(crinH-cBOOOAHBIX) M HU3KOCTIMHOBBIX (CITHH-CIIAPEHHBIX ) KOMITJIEKCOB.

«Cuna» nurasnos. [IoHsATHE O AEHTATHOCTH JIMTAHIOB U MX CIIOCOOHOCTH OOpa3OBBIBATH
XeJaThl.

Knaccupukaumss KOMIUIEKCHBIX COCOMHEHUIH: XENaThl, IONHUANEPHBIE KOMILIEKCHI,
MaKpPOLUKJINYECKHE KOMILIEKCHI.

YCTOWUNBOCTD KOMIUIEKCHBIX COEOWHEHUH B pacTtBopax. KOHCTaHTa HECTONKOCTH
KOMIUIEKCHOTO COETUHEHUSI.

CoBMelEHHBIE JIMFaHT000MEHHEBIE PABHOBECHS. KoncranTa COBMEIIEHHOI'O
JUTaHI00OMEHHOTO PABHOBECHSI.

Tokcuueckoe nefcTBre TSHKENBIX METAJIIOB. AHTUIOTBL

WHuepTHBIC 1 TaONIIBHBIE KOMIUIEKCHI.

HomeHknatypa KOMIUIEKCHBIX COSUHEHUN.

Penokc-noreHuan, Kak KOJU4eCTBEHHAs Mepa CUJIbl OKHCIUTES.

Ypasuenne Hepucra-Ilerepca; pakTopbl, BIUAIOMNE HA BEIUIHHY PEIOKC-TIOTEHIIAANA.
IIporHosupoBaHne HampaBieHUs] OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB IO
BEJIMUNHAM PEIOKC-TIOTEHIHAIOB.

Mopayab 2. DaeMeHTbl XHMHYECKOil TEePMOAMHAMUKH. JJIeMeHThbl XUMH4YeCKOH KHHeTHKH.

31
32.

33.
34.

IIpenmymiecTsa U OrpaHUYEHUs] TEPMOJUHAMHUKH.

OCHOBHBIE TIOHSTHS TCPMOAUHAMHUKU. CUCTEMA, THUIIBI TEPMOAUHAMUYCCKUX CUCTEM,
COCTOsIHHUE CUCTEMBbI. CDYHKL[I/II/I COCTOSAHUA. BHYTPCHHASA JSHEPrUsl, SHTAJBIIHNA, SHTPOIUA,
sHeprus [ md6ca (M300apHO-U30TEPMHUUECKHUI TOTEHIHA).

IlepBoe Hayano TEPMOAMHAMUKH B MPHIIOXKEHUN K XMMHUECKUM peakuusM. 3akoH ['ecca.
CranpmapTHble SHTANBINN 00pa3oBaHus U cropaHus serects. CriencTsus u3 3akoHa ['ecca.
3axoH JlaByasbe-Jlannaca.
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35

36.
37.
38.
39.
40.
41.

42.
43.

44.

45.

46.
47.

48.

49.

50

.Bropoe nHauano tepmonuHamuku. OJHTponus. CranpaptHas sHTponus. CraTuCTHUECKast
MPUPOJA SHTPOIHH.

Crocobbr  pacuéra sHTpormuu. [IporHO3mpoBaHWE  HAMpPaBISHHUS  MPOLECCOB B
W30JIMPOBAHHON CHCTEME.

Oueprust [ ub60ca. @uznueckuii cmbich sueprun [ nO6ca. Ypasuenue ['udoca.

Crannapraas saeprust [ m66ca. Criocodbl pacuéra.

YHuBepCaIbHOCTh CBOOOIHON 3HEPruu. PoJjib SHTPONMHUIHOTO M SHTAJIBIUIHOTO (PaKTOPOB.
IIpornosupoBaHne HanpaBJeHHs IPOLIECCOB B 3aKPBITON CUCTEME.

ITonsiTue 00 DBK33PrOHMYECKHX W HHIPPrOHUYUECKHX peakuusx obOmeHa. [IpuHumn
SHEPreTUYecKoro conpsikeHus. Makpospru.

Xumudeckoe paBHoBecue. TepMonnHaMUYEeCKUE YCIOBUs PaBHOBECHs B U30JIMPOBAHHBIX U
3aKPBITBIX CUCTEMAX.

KoncTaHTa XUMHYECKOTO paBHOBECHSI.

[IporHo3upoBaHHe XHMHYECKOTO pPABHOBECHs. YPaBHEHHMsS] H30TEPMBI U H300aphl
XUMHYECKOH peakuun. Mx ananus.

Cxkopoctb peakinu U (pakTopsl, BIUSIOMKE Ha HeE. 3akoH nelicTByrommx macce. Koncranrta
CKOPOCTH peaKLtu.

MonexkyJIsIpHOCTb U MOPSIIOK peakiuu. MeToar! onpeaeaeH s Nopsaka peakliuy, CKOpOCTH
U KOHCTaHTbI CKOPOCTH.

Kunernueckue ypasHenus 0,1,2 nopsiakos. [lepuoa nonynpespalieHusl.

3aBHCUMOCTb CKOPOCTH peakiun ot temneparypsol. [Ipasuno Baut-I'odda. Temneparyphbrit
K03 (PHULIMEHT CKOPOCTH peaKLUU U ero OCOOEHHOCTH il OMOXUMHUYECKUX MPOLIECCOB.
IToHsiTHE O TEOpUM AKTUBHBIX COyJIapeHWil. DHeprus akTUBAalLUU. Y paBHEHHE AppeHuyca,
CHIOCOOBI pacyéTa SHEPTUU AKTHBALIUH.

Karamusz. Buaer karammza. OcoOEHHOCTH KaTaJIMTHYECKOW AKTHBHOCTH (PepMEHTOB.
Mexanusm netictsus pepmerToB. MHrnOuposanue ¢hepMeHTOB.

. YpaBHenune Muxasnuca-MeHTEH U ero aHajus.

Moayas 3. IloBepxHocTHbIe  siBjeHHsA. AjacopOouus. Kouasiougnbie  cucrembl.
BbicokomosieKyJIIpHBIE COeINHEeHHSI.

51

52.
53.
54.

55.
56.

57.

58.

59.
60.

61.

62
63

. Ancopbrus. IIpuunna ancopbumu. CBoOomHast sHeprusi nmoBepxHOcTH ((GS) U €€ CBs3b C
MOBEPXHOCTHBIM HaTskeHHEeM. [1OBepXHOCTHO-aKTUBHbIE M MOBEPXHOCTHO-MHAKTHBHbIC
Bemiectsa. [Ipasuno [rokino-TpayOe.

OpueHTalMs MOJIEKYJT B TIOBEPXHOCTHOM CJIO€ U CTPYKTypa OroMeMOpaH.

Ypasaenue [ n60ca u ero aHanmms.

AncopburoHHasi crmocoOHOCTh. DaKTOPBI, BIMSAIOIINE HAa agCOPOIMOHHYIO CIIOCOOHOCTB!
npupoaa aacopOeHTa 1 ancopOTHBA, MPUPOAA PACTBOPUTEIISI, TEMIIEpaTypa, KOHLEHTPALIHUsI
ancopOTuBa.

VYpasHenue JleHrmropa, ero ananus. M3oTepmbl aacopOLUU U MOBEPXHOCTHOI'O HATSDKEHHS.
Knaccudukaumss OUCIEPCHBIX CHUCTEM MO  CTENMEHH  AUCIEPCHOCTH, MO  CHJie
MEKMOJIEKYJISIPHOTO B3aMMOACHCTBUSL MEXIy OHCIEPCHOW (a3oii W IUCTIEpCHOHHON
cpenoil.

[Nony4enue 11oOOHBIX 3051€H: TUCTIEPrallHOHHbIE U KOHAEHCALIMOHHBIE METO/IBL.

Meronbl OYHCTKH 30Jiell: [Ouaiu3, »JJeKkTpoguanus, yiaeTpadunbrpanus. DPusnko-
XUMHYECKUE MPUHLMITBI PYHKIIHOHUPOBAHHS UCKYCCTBEHHOM MOYKH.

OnTudeckrie CBONCTBA KOJIJIOUIOB. pacCEMBaHUe CBeTa (3aKoH Peres).
DNeKTPOKMHETUYECKHE CBOHCTBA: 3JekTpodopes, snexTpoocMoc. CTpoeHHE MHILEIUL
DIEKTPOKUHETHUECKHI TOTEHLIMA M €r0 3aBUCHMOCTD OT PA3JINYHBIX (PaKTOPOB.
YcroitunBoCcTh aucnepcHbiX cucteM. CequMEHTALMOHHAsl M arperaTHBHAs YCTOHYHMBOCTH
3051eil. DakTOpPBI, BIUSAIOIINE HA YyCTOMYUBOCTD 30JI€H.

. Koarymsanus. [Ipasuna snektponautHoM koaryysuuu. Ilopor koarynsnuu.

. SIBneHye NPUBBIKAHUS, B3AUMHAsT KOATYJISLHSL.
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64. KonnonnHas 3amura 1 NenTU3anus.

65. IloHsATHE O COBPEMEHHBIX TEOPUAX KOATYJISLUH.

66. Knaccudpukanus ITIAB: mo pacTBOPUMOCTH, IO CHOCOOHOCTH K OUCCOLMALMU U
MUIEIIO00PA30BAHUIO.

67. Munennoobpasosanue B pactBopax IIAB: cdepudeckne MuLENIbl, NHJIMHIPUYECKHE U
MJ1aCTUHYATbIE MULIEIUIBL.

68. Kpurnueckass koHuentpauus muueniooopasosanust (KKM) u criocobbl €€ ompeneneHus.
®axropsl, Baustomue Ha KKM.

69. Comobunmuzanus u e€ pob.

70. JIunnocomst.

71. CeoiictBa pactBopoB BMC. Mexanusm HaOyxaHust u pactBopeHuss BMC. dakrtopsl,
BIMsAOLINE HA HaOyxanune. CTeneHp HaOyXaHuUs.

72. U303nextpudeckast Touka BMC. Mertozr! ee onpeneneHus.

73. Bsaskocts pactBopoB BMC. Vpasuenue llltaynunrepa.

74. Ocmotuueckoe nasjieHue pactsopoB BMC. Ypasuenne [Nannepa. OHKOTHUECKOE TaBJIEHUE
KPOBH.

75. MembpaHHOe paBHOBecHe JIOHHAHA U €0 POJib.

76. YcroituuBocts pactsopoB BMC. BricanuBanue, koarnepsanus U €€ poib B OHOCHCTEMAX.

77. 3actynHeBanue pactsopoB BMC. CpoiicTBa cTyiHeN: CHHEPE3UC U TUKCOTPOIHS.

Moayab 4. Oprannyeckas XuMusl.

78. Knaccudukaiuys opraHUueCKuX peakiuii o KOJIMYECTBY UCXOMHBIX U KOHEUHBIX BEIIECTB U
XapaKkTepy PeareHTOB.

79. Conpspxennie. TUTIBI COMPSIKEHUS B OTKPBITBIX M LHUKJIUYECKUX CHCTEMax. APOMAaTHYHOCTh
coeauHenuil. [IpaBuno Xrokkens.

80. DnekTpoHHbIe d(H(DEKThI 3aMeCTUTENEH: WHIYKTUBHBIA W ME30MEpHBIN, WX BIUSHUE HA
(hOpMUPOBaHHE PEAKLIMOHHBIX LEHTPOB. DJIEKTPOHOAOHOPHBIE U 3JIEKTPOHOAKIIETITOPHBIE
3aMECTUTEJIH, UX BJIIUSHUE HA PEAKLIMOHHYIO CITOCOOHOCTD COSTUHEHUH.

3.4. OHEHOYHBIE CPEACTBA /51 KOHTPOJIA YCHEBAEMOCTH H
PE3YJIBTATOB OCBOEHUA YYEBHOU JUCIHUITJINHBI

3.4.1. Bunel KOHTPOJISI U aTTECTalNH, (POPMBI OLICHOUYHBIX CPENICTB

HaumeHnoBaHu OueHouHbIe cpeacTBa
Ne Ne e pazaenaa Koa-Bo
Buani p . Koa-Bo
n/ | cemecTp yueOHOMH BOIIPOCO
KOHTPOJISA dopma HEe3ABHCHMBI
n a AHUCIHHUTIHHBI B B
X BADHAHTOB
(Monxyns) 3aJaHHHU
1 2 3 4 5 6 7
1. 2 Mopayasb 1. OcHOBHBIE THIIBI XUMHUYECKHX PeAKIUH U MPOLecCOB B
(pyHKIHOHHPOBAHUH KHBBIX CHCTEM.
Texkymmuii Tectuposanue | 4 15
KOHTPOJIb: CobecenoBanu
e
Pedepar,
TOKJIaz
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Pemenue
CUTYaIOHHBIX
3amad

OTtuét no
nadopaTopHOH
pabore
KonTponpnas
pabora Nel

16

22

Mopayab 2. DaeMeHTbl XHMHYECKOil TEePMOAMHAMUKH. JJIeMeHThI

XHUMHYEeCKOH KHHEeTHKH.

Texkymmui
KOHTPOJIb:

Tectuposanue
CobecenoBanu
e

Pedepar,
TOKJIaz
Pemenue
CHTYaLMOHHBIX
3amad

OTtuét no
nadopaTopHOH
pabore
KonTponpnas
pabora Ne2

15

15

Moayab 3. [loBepxHOCTHBIE SIBJIEHUSI. AACOPOLHS.
BbicokomosieKyJIIpHbIE COeNHEH

Texymmui
KOHTPOJIb:

usl.
TecTtuposanue
CobecenoBanu
e

Pedepar,
TOKJIaz
Pemenue
CHTYaLMOHHBIX
3amad

OTtuét no
nadopaTopHOH
pabore
KonTponpnas
pabora Ne3

Koanouanbie cHCTEMBI.

15

15

Moayas 4. Opra
Texkymmui
KOHTPOJIb:

HHYE€CKasaA XUMMHSI.

Tectuposanue
CobecenoBanu
e

Pedepar,

JOKJIaa

21




Pemenne
CUTYaLIMOHHBIX
3a1a4 5 20
OTtuét no
nadopaTopHOH
pabore
KonTponpnas
pabora Ne4
5 2 [[IpomexyTOYHBI Hurepner - 15

i KOHTPOJb MO TECTUPOBaHUE

y4eOHOMH

MUCHUIIIMHE

«XHUMHD»:

3.4.2 Ilpumepbl OLEHOYHBIX CPENCTB:

Jlns Tekyiero
KOHTPOJIS
(Texymuit
KOHTPOJIb)

1. 13 tpéx pactBopos: moueBuHbl, NaCl, MgCl,, conep:kammx paBHoe
KOJIMYECTBO BEIIECTBA B | IUTpe pacTBOPa, HAMOOJbIIEE OCMOTHYECKOE
IaBJIEHHE HMEET PacTBOP:

a) NaCl

0) MoueBHMHA

B) MoueBuHa u MgCl,
r) MgCl,

2. Hamucate ¢popMyly MHLIEIUTBI KOJUIOUTHOTO PACTBOPA, MOJYIEHHOH
ciuBanueM 10 mut pactBopa ¢ C(¥2ZnSO4) = 0,1 monb/n u 10 Mt pacTBOpa ¢
C(¥2(NH4),S) = 0,2 momb/m.

Jlns mony4yeHHON MULICIUIbI YKAa3aTh:
a) COCTaB sizipa

0) 3HaK 3apsia rPaHyJIbl

B) NOTEHIUAONPEEISIFOIINIA HOH
I') IPOTUBOHOHBI

3. KucnoTHO-OCHOBHBIE CBOMCTBA OPraHUYECKUX COENMHEHUN YMEHbBIIAIOTCS B
MOCJIENOBATENbHOCTH!

a) (heHoI, HITUIMEPKAITaH, STAHOJ
0) sTunMepkanTaH, (PeHo, 3TaHO
B) 3TAHOJI, STUIMEpPKANTaH, (peHo

r) 3TaHOJ, (PEHOJ, ITHIMEPKANTaH

1. PaccuuTaiiTe BeNUIMHY aACOPOLIMH YKCYCHON KHUCIIOTBI U3 BOJHOTO
pactBopa npu 291 K, ecnu usBectHo, uto 11 20% pacTBopa yKCyCHOH
kuCIoThI (p=1,026 T/cM’) OBEPXHOCTHOE HATSDKEHHE paBHO 72,7-10 Jl/m?,
MOBEPXHOCTHOE HATsKeHHUE BOABI 73,05 MI[)K/MZ.

2. Mnst onpenenenus tTutpyemoii kucinotHocTr (TK) duoxunkocreit
ucnosszoBain pactsop KOH, turp koroporo 2,8: 10 r/mn. Ha tutpoBaHue 10
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MJT OMOKUIKOCTH OBLITO 3aTpadeHo 2,2 mi ménoun. Onpenenure
1) mossipHyr0 KOHIeHTpauuio pacteopa KOH:

a) 5-10°2

6)1-10"

B) 5-107"

r) 1-10°2

2) Tutp pacreopa ménoun mo HySOq:

a) 2,45-10

6) 5102

B) 2,45-107°

r) 1-102

3) THTPYEMYIO KUCIOTHOCTh OMOXKHIKOCTH (MOJIB/M):
a)5:10°

6)1,1:10°

B) 5-107"

r) 11,0

3. Beruucnure AG® peakiyu rupaTaliiy SHYHOTo adpOymuHa npu 25 °C, ecnu
AH® = —6,58 k/>x/monb, AS°=-9,5 Jlxx/mMonb K. OueHuTe posib SHTATBITUAHOTO
U SHTPOMUIHOTO (PaKTOPOB.

st
MPOMEKYTOYHOTO
koHTpoJs (I1K)

1. Kakue u3 mepeqrcieHHbIX 3JIEKTPOJTUTOB CIENyeT B3SITh, YTOObI
SKCTIEPUMEHTANILHO MOATBepANTh npasuiio [lynbie-I"apau Ha mpumepe 3015
Fe(OH);, monyuennoro nentuzanueit HCl: NaCl, NaOH, HCI, CaSO,, CaCl,,
NaZSO4, AIQ(SO4)3, A1C13, K4[F6(CN)6], K3[F6(CN)6]7

2. ns peakuuu ruapoanza Na,CO3; + H,O <> NaHCO; + NaOH ckopocTs B
HavaJbHBIM MOMEHT Ipu Temneparype 273 K cocrasisina 2:10° moms/ir-c,
KOHCTaHTa CKOPOCTH 2:10% ¢ Omnpenenure:

1) MONIEKYISIPHOCTD U MOPSAOK PEAKIINU

2) HaYaIbHYIO KOHLIEHTPALHIO COJIBI

3) BBIpa)KEHUSI 111 KOHCTAHTBI CKOPOCTH M KOHCTAHTBI PABHOBECHS TAHHON
peaxkuuu

4) 3HaueHne KoHCTaHThI paBHOBecHs], eciii AG®(NaCOs) =-1047,7
k/Lx/mone, AG°(NaHCO3) = —-1127,7 x/I)x/monb, AG°(NaOH) =-377,0
k/Lx/mone, AG°(H,0) = -237,5 xJI>x/Momb.

5) cMereHne paBHOBECHS TIPU pa30aBIeHUH PacTBOPa COABI (AHAN3 N30TEPMBI
peaxium).

6) 1enecoo0pa3HOCTh MPOBEACHUS POLIECCa MPH MOBBILICHHONW TEMITEPaType,
€CJIM U3BECTHO, UTO SHTpOMUs mporecca pasHa 95 J[x/monb-K, a KOHCTaHTBI

ckopocreit npu 273 K n 280 K paBHBI COOTBETCTBEHHO 2:10° ¢ 'u5,72:10° ¢
1

3. Okcanat KanbLiusl pacTBOPSIETCSI B COJISIHON KUCJIOTE, HO HE PacTBOPSETCS B
ykcycHol kucnore. OObsicHuTe HabMIOaeMOe SIBJICHHE, PACCYUTAB B KAXKIOM
cllydyae KOHCTAHTy COBMELIEHHOIO paBHOBeCHs. JlaHHbIE i pacuéra:
Ks(CaCy04) =2,3-10"°, Ka (H,S04) = 6,16:10 >, Ka(CH;COOH) = 1,74:10"°.
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3.5. YYHEBHO-METOANYECKOE N NH®POPMALIMOHHOE OBECIEYEHUNE

YUYEBHOW ANCLUNMINHBI
3.5.1. OcHoBHasa nuTepartypa

o HanmeHoBaHwMe, ABTOp(bl) BbixogHble [daHHble, 3MEeKTPOHHbIA Kon-Bo
> Tun pecypca /pefakTop azpec (pocTynos)
bUL,
1 2 3 4 5
1 Obuan xumus:  B.A. MonkoBa, M.: T'OOTAP-Meguna, 2014. - URL: Heorp.A.
y4ebHUK A.B. http://www.studentlibrary.ru
(3NEKTPOHHbI YKonHuHa.
pecypc)
2 lNonkos., B.A. B.A. Tlonkos, M: N'30TAP- Meaua. 2010. URL: Heorp.4.
Obuan xumma:  C.A. lNMy3akos. http://www.studentlibrary.ru
y4eOHUK
(3NeKTPOHHbI
pecypc)
3 O6wwas B.A. Monkosa, M.:F'S0TAP-Meana, 2014. 300
XUMUSA:YHeOHNK A.B.
JKonHuHa.
3.5.2. [lononHuTensHaa nuteparypa
n/ HaumeHoBaHMe, ABTOpP(bI) BbIxogHble faHHble, Kon-so  3ks.
Ne Tumn pecypca /pepakTop 3NeKTPOHHbIN aapec® (poctynos)
B BL4
1 2 3 4 5
1 Co6opHuk 3amau u C.A. M.:KOpaiiT,2013. 200
YyNpaxXHeHU no [ly3akos,
obweri xumunn: yyeb. B.A.
nocobue ans By30B Monkos,
AA.
dunnnnosa
2  O6uwas n B.B. PoctoB-H/[]: deHukc, 2013. Heorp.g
HeopraHuyeckas [JeHuncosa, - URL:
Xnumusa: yyeb. nocobve B.M. http://www.studentlibrary.ru
(9NeKTpOHHbIN TanaHoBa
pecypc)
3.5.3 VIHTepHeT-pecypcbl.
1 3BC «KoHcynbTaHT cTyaeHTa» http://studmedlib.ru
2. 9OBbC «YHuBepcuTeTckas 6nbnunoteka online» http://www.biblioclub.ru/
3. OBbC «HOpaitt» http://www.biblio-online.ru
4. OneKTpOoHHble Katoniorn 6ubnuotekn ®reOyY BO TIMY MuH3sgpasa Poccun TTMY

http ://lib.vgmu.ru/catalog/

5. MeauuunHckas nutepatypa http://www.medbook.net.ru/

6. Cyberleninka https://cyberleninka.ru/

7. «KoHcynbTaHT MNntoc»  http://www.consultant.ru/

9K3.
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8. PubMed https://www.ncbi.nlm.nih.gov/pubmed

9. BioMed Central https://www.biomedcentral.com/

3.6. MaTepuranbHO-TeEXHUYeCKOe 06ecneyveHmne y4eGHOW ANCUUNANHbI

Mpn n3yyveHU QUCLMNANHBI UCMONb3YIOTCA CreLmMann3npoBaHHas naboparopusa no XnMMmm,
OCHalleHHas KOMMbIOTEPHOW TEXHWKOM C BO3MOXHOCTbKO MOAKNOYEHUS K ceTu "MHTepHeT"
obecneyeHnem [oCTyna B 3/1EKTPOHHYK MH(OPMALNOHHO-06pa30BaTe/lbHY Cpeay opraHusaumu,
yuyebHble KOMHaTbI 418 paboTbl CTYeHTOB - 3. Habopbl MybTUMEAUAHBIX HarSAHLIX NOCOOMIA NO
pa3NMYHbIM pasgenaMm gucuunauHel. Bugeounem no teme «MpasBunia TeXHUKN 6e30MacHOCTU npu

paboTe B XMMMYeCKoW nabopaTopum».

Habopbl CMTyaLMOHHbIX 3afiay, TECTOBbIX 3afjaHWii Mo M3y4yaembiM Temam. OB6yudaroLyas

nporpamma «Measure».

O6opypoBaHue (en)
1

HoyT6yk (1 wr)
MK (2 wr)

YcTaHOoBKa ans TUTPOBaHUA € LuT) (okucnuTenbHo-
BOCCTaHOBUTE/IbHOI 0, 0CaAUTeIbHOI0, KUC/IOTHO-OCHOBHOIO)

YcTaHOBKa Ana OnpeAeneHns TemnepaTypbl 3aMep3aHusi pacTsopos (1

LuT)

Mewanka marumtHad MS-01 Ha 4 rHe3ga (1 wT)
TepmocTar (3 wr)

MonspumeTp nonyteHesoli CM-1 (1 wr)

Becbl anekTpoHHble BL-220H-1 (1 wr)
CnekTpodotomeTtp S800 diode Array (1 wrT)
doT03nekTpokonopumetp (1 wr)
Xpomatorpagmyeckas kamepa (3 LuT)
pH-meTpbI (3 )

YcTaHoBKa /11 onpegenenns AH pacteopeHus conu (1 wr)
ABTOMaTnyeckas 6ropetka (1 wr)

Habop XxnMnyeckoi nocypbl

XVMUYecKne peakTuBbl

Kom6rHupoBaHHbIn pH-3nekTpog (1 wr)
CekyHgomepb! (3 L)

Lintbposoin TepmomeTp (1 W)

Buckosumetp OcTBanbga (3 Wr)

Homep mopyns

123
1,23

12

123
123

1-4
13
13

12

14
1-4
12
2,3
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3.7. llepeyenr MH(POPMALUOHHBIX TEXHOJOTHI, MCNOJb3yeMbIX AJsl OCYLIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoIecca MO AUCHHIUVIMHE (MOAYJII0), MPOrPAMMHOr0 o0ecrmeYeHus: H
HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM.

Microsoft Windows 7,
ABBYY FineReader,
I'apant

CorelDRAW Graphics Suite
Kaspersky Endpoint Security

3.8. O0pa3oBare/ibHbIE TEXHOJIOTHN - HET

3.9. Pazgennl yueOHOI AUCHUININHBI H MEKIHCHUIIIMHAPHDBIE CBSI3H € MOCIEAYIOMIUMHU

AUCHUTNIMHAMH
Pa3nenbl naHHO# AHCUMIIMHBI,

Ne Heo0XoauMbIe 1JIs1 H3yYeHHSs
/m | HaumeHoBaHHe MOC/JeAYIOUIUX JHUCLUIIHH Moc/1eAyIOIMUX AUCLHILIHH
! Nel No2 Ne3 N4

1 2 3 4 5 6
1 AKTyaJbHbIe BONPOCHI MeAUIMHCKOIN IHTOJOTHH H 4 4 4

" | HelipoOHoJI0rUH
2. | buoxumus + + + +
3. | HopmaabHas ¢pusunosiorus + + +
4. | llaTodusuonorus + + + +
5. | Knuanyeckas naropusnoiorus + + + +
6. | ®apmakoJiorusi + + + +
7. | I'mruena + + +
8. | IIponeaeBTHKA BHYTPeHHHX 0oJ1e3HeH +
9. | JIyyeBasi AMATHOCTHKA + +

10 daxkyJabpTeTCKAs Tepanus, npogeccuoHaJIbHbIE + +

'| 60J1€3HH

11. | I'ociuTajabHasi Tepanus, FHIOKPHHOJIOTHS

12.| dakyabTeTCKasi XUPYPIHsi, yPOJIOrHs + +

13, AHecTe3H0JIOTUsl, PeAHUMALIUS1, HHTEHCHBHAS 4 +

Tepanus

14.| OdraabmoJiorus

15. | MukpoGuoJiorusi, BUPYyCOJ10Tus

16. | Knununyeckasi papmaxosiorus +
17 IIponeaesTnka neTckux 0oJie3Hel H HEOT/IOKHASA + +

neAuaTpus
18.| MomukIMHHYECKAS MEeAUATPHUSA + +
19.| I'ociutajabHast neAUATPHS + + + +
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4. METOAMNYECKWME PEKOMEHOALIW MO PEATTUSALUVN ANCUNTTNTNHBI

Peanusaumns AUCUUNANHBI OCYLLIECTBNSETCA B COOTBETCTBUM C Y4YebHbIM MNaHOM B BuAae
ayAUTOPHbIX 3aHATWIA (72 Yac.), BKIOYAKLIMX NEKUMOHHBIA Kypc W MPaKTUYeCKne 3aHATUSA, ©
CaMOCTOATENbHON paboThl (36 4ac.). OCHOBHOE y4yeGHOe BPEeMS BbIAENSETCS Ha MPaKTUYECKYHO
paboTy no AgucumnamHe Xmmus.

MpaKTUYeckme 3aHATUA MPOBOAATCA B BWAE KOHTAKTHOM paboTbl C [eMOHCTpaLuel
NPaKTUYeCKMX HaBbIKOB W YMEHWIA C WCMNOMb30BAaHMEM HEMMUTALMOHHbIX TEXHOMOTUIA,
TECTMPOBaHWS, PeLLEHNs CUTyaLMOHHbIX 3aaay.

CamocTosTeNnbHas paboTa CTYfeHTOB MoApasymMeBaeT MOArOTOBKY K (DOPMMPOBaHMIO W
PasBUTUIO MPOMECCMOHANbHBIX HaBbIKOB 06Y4YarOLerocs U BKIOYAET pacyeTHO-rpadmueckme
paboTbl, MOArOTOBKY pedepaToB, [OKNAAO0B, MOAFOTOBKY K TEKyLIEMY W MNPOMEXYTOUHOMY
KOHTPO/IK0, OTYETbl N0 NabopaToOpPHbIM paboTaM, NMOAFOTOBKY K 3aHATUAM.

PaboTa ¢ MHPOPMALMOHHBIMIU UCTOUYHMKAMK U yUYeBHOM NMTepaTypoil paccMaTpmBaeTCs Kak
camocTosTeNlbHas [eATeNbHOCTb 00y4Yalowmnxcsd no AucuuniavHe XuUMUA W BbINOJHAETCA B
npeaenax 4acoB, 0TBOAMMbIX Ha eé usyyeHue (B pasgene CP). Kaxablii ob6yuvatoumiics obecrneyeH
[OCTYNOM K 6M6N1MOTeUYHbIM (DOHAAM YHMBepCUTeTa.

Mo Kaxaomy pasgeny y4yebHoW aucumnamHbl (Modyns) paspaboTaHbl MeTOAMYECcKue
yKasaHua ans ctygeHToB «Mogynb 1 OCHOBHble TWMbl XUMUYECKMUX peakuuii U NpoLeccoB B
(OYHKLUMOHMPOBAHMM XMBbIX cuUCTeM», «Mofynb 2. DNemMeHTbl XMMUYECKOW TepMOAMHAMUKMN.
JNeMeHTbl XMMUYECKON KMHEeTUKM», «Mopynb 3. [10BEepXHOCTHble siBAeHMs. Apacopbuus.
KonnoungHsle cucteMbl. BbICOKOMONEKYNAPHbIE COeANHEHUA», «Mogynb 4. OpraHnyeckas XuUMus»
M MeTOAMYeCKne pekoMeHgauun ana npenogasatenein «Mogyns L OCHOBHble TUMbl XUMUYECKNX
peakuuii 1 NpoLeccoB B (PYHKLUMOHMPOBAHWUM XKMBLIX CUCTEM», «Mogynb 2. ONeMeHTbl
XUMMWYECKON TePMOAVHAMUKN. DNEMEHTbI XUMUYECKON KUHETUKM», «Mogynb 3. N0BEPXHOCTHbIE
ABneHuns. Agcopbums. KonnongHole cuctembl. BbICOKOMONEKYNAPHbIE COefMHEHUSA», «Moaynb 4.
OpraHunyeckasa Xumusa».

Mpn 0CBOEHUM y4YeBHON AncuMNAMHbI (MOAYNSA) 06yvatoLMecs caMoCTOSTe/IbHO NPOBOAAT
3KCNEPVMEHT, OPOPMAAIOT pe3yNibTaTbl 3KCNepuMeHTa (pacyeTbl, rpadukn) 1 NpeLcTaBnsaoT UX B
BUAE OTYeTa.

Ob6yyeHve B  rpynne  (OpPMUPYeT  HaBblKM  KOMAHLHOW  [eATeNbHOCTU U
KOMMYHVKabenbHOCTb.

OcBoeHMe  guvcumnauMHbl  (MoAyns)  CNoOCcO6CTBYeT  pa3BUTUIO Yy  00ydatoLmxcs
KOMMYHUKATUBHbIX HaBbIKOB Ha pa3HblX YPOBHAX [NA PeLleHus 3ajay, COOTBETCTBYHOLMX TUNy
NPoheccnoHanbHON [eATeNlbHOCTM, HarpaB/ieHHbIX Ha 06bEKT NPO(ecCMOHaNIbHOW AeATeIbHOCTU
Ha OCHOBe (DOPMMPOBaHMSA COOTBETCTBYIOLMX KOMMNeTeHUMin. ObecrneynBaeT BbINONHEHMWE
TPYZLOBbIX AEACTBUIA B pamMKax TPYZOBbIX (hyHKUMI npoteccnoHansHoro ctaHgapta (02.008 Bpau-
neauaTp y4acTKOBbIN).

TeKyLMiA KOHTPO/Ib OCBOEHUA AUCUUNANHBI (MOAYNA) OnpefenseTca npu akTUBHOM U/Mnu
WHTEPaKTMBHOM B3aUMOAENCTBUM 06yYatoLWMXCH U NpenojasaTtenis BO BPeMSA KOHTaKTHON paboTsbl,
npy AEeMOHCTpauuM MpPaKTUYECKUX HaBbIKOB W YMEHWIA, OLeHKe paboTbl € N1abopaTopHbIM
060opyaoBaHMEM, peLleHUW TUMOBbIX 3afay, TeCTUPOBaHWM, MPeLyCMOTPEHHbIX (OPMUPYEMbIMU
KOMMNEeTEHUUAMY peann3yeMoit AUCLUNInHbI (MOLYNs)

MpomexyTouHas aTTecTaums NpoBOAUTCA B (hopMe, NpefyCMOTPEHHON y4ebHbIM NaaHOM C
1CMo/b30BaHMEM TECTOBOI0 KOHTPO/S, KOHTPO/IbHbLIX BONPOCOB NpU cobeceoBaHUN.

Bonpocbl no yuye6HOW aucuunavmHe (MOAYN0) BKAOYeHbl B TOCYAapCTBEHHYIO WTOrOBYHO
aTTecTauuio BbiMyCKHWNKOB.

5. OCOBEHHOCTW PEANTNIALUNN OANCUUNTMTNHDBI ANA OBYHAKOLWKNXCA C
OIrPAHNYEHHBIMW BOSMOXXHOCTAMW 300POBbA N NHBATNAOB

5.1.1. Hannume cooTBETCTBYHOLWMX YC0BWIA peannsaymm gucumnanHbl
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Jnsi oOydaroluxcsi M3 YHCJIa WHBAJIUAOB U JIML C OTrPAHHYSHHBIMH BO3MOXKHOCTSIMH
3mopoBbsi (OB3) Ha OCHOBaHWHM MUCBMEHHOTO 3asBJCHHS TUCLHUIUIMHA PEATU3yeTCsl C Y4eTOM
O0COOCHHOCTEH TMCUXO(PU3MYECKOr0 Pa3BUTHUS, HHAMBHAYAJIbHBIX BO3MOMKHOCTEH M COCTOSIHHS
3I0pOBbs (Hlajiee - MHANBUAYAIbHBIX 0cOOeHHOCTel). ObecneunBaeTcss COONOIEHNE CIIEIYFOLITIX
o0mux TpeOOBaHMN: HUCIOJNB30BAHHUE  CIIELUANBHBIX TEXHHMYECKUX CPEACTB  OOyuUeHUs
KOJUIEKTHBHOTO W HMHAMBUAYAJIbHOTO TMOJb30BaHMs, MPEJOCTABICHUE YCIAYr ACCHCTEHTa
(TOMOIIHMKA), OKAa3bIBAIOIIETO TAKOMY OOy4aromeMycss HEOOXOAUMYK TEXHHYECKYH) IOMOIIb,
obecrieueHne OOCTyNa B 3[aHUS U MOMELICHUs, TIe MPOXOST 3aHITHs, APYrHe YCJIOBHs, Oe3
KOTOPBIX HEBO3MOKHO HJIM 3aTPYJHEHO M3y4YeHUE TUCLIUTUTHHBI.

5.1.2. Obecnevyenue codmoaeHus 00IUX TpedOBaHUN

IIpn peanuzanuy JUCHMIUIMHBI Ha OCHOBAHWM MHUCBMEHHOTO 3asBICHHs OOyYaroINerocs
obecrieunBaercss COONIOMIEHUE CIEAYOIMUX O0mmux TpeOOBaHUN: TPOBEACHHE 3aHITHH st
oOyyaromuxcsa-uHBauaoB 1 jgun ¢ OB3 B ogHOH ayauTOpUM COBMECTHO € OOYYarOIIUMHUCS, HE
UMEIOIIMMH  OTPaHMUYEHHBIX BO3MOXKHOCTEH 310pOBbs, €CIH O5TO HE CO3JaeT TpyAHOCTEeN
0o0y4aromuMmcs;, MPUCYTCTBUE B ayJAUTOPUU ACCUCTEHTAa (ACCUCTEHTOB), OKA3bIBAOIIETO(HX)
o0y4aromuMcsi HEOOXOAMMYI0 TEXHMYECKYK0 IOMOIIb C YyY€TOM UX HHIWBUAYAJIbHBIX
0COOEHHOCTEI; MOJIb30BaHIE HEOOXOIUMBIMU O0YHarOIUMCS TEXHUYECKIMHU CPEICTBAMU C YIETOM
WX UHIWBUAYAIBHBIX OCOOCHHOCTEH.

5.1.3. JloBemeHue 10 cBeAeHHs OOYYAOIIMXCSI C OrPAHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI B JOCTYITHOM JUIst HUX (pOpME BCEX JIOKATBHBIX HOpMaTUBHBIX akToB @PI'BOY BO TTMY
Munsapasa Poccun.

Bce nokanbnble HopmaTuBHBIe akTel @I BOY BO TIMVY Munsnpasa Poccun no Bonpocam
peanu3auy JUCHUILIHHBI (MOIYJIs1) TOBOIATCS 10 cBeneHust oOyuaromuxcs ¢ OB3 B mocrymHOM
it HUX popme.

5.1.4. Peanmusauus yBeNMYEHHUs MPOAOIKUTEIBHOCTH NPOXOXKACHUS MPOMEXKYTOYHOU
aTTeCTallUd MO OTHOIIEHUIO K YCTAHOBJIEHHOH MPOJOJUKUTENBHOCTH MJIsi OOyYaromerocs ¢
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbSI.

®opmMa TMpOBEAEHUsS TEKyLIEH M MNPOMEKYTOUHOM aTTeCTalud MO OUCLUIUIMHE IS
00y4arImuXcss HHBAJIMOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3[TOPOBbsI YCTAHABIUBAETCS C
yUETOM HHIUBUAYAIbHBIX NCUXO(QHU3MYECKUX OCOOeHHOCTeH (YCTHO, NMHUCBPMEHHO Ha OyMmare,
MUCBMEHHO Ha KOMITBbIOTEPE, B OpME TECTHPOBaHUA U T.I.). IIpOmOIKUTENBHOCTD MPOXOXKISHHS
MPOMEXYTOUHOM  aTrrecTallud 1O OTHOUIEHMI0O K  YCTAaHOBJIEHHOW MPOAOJIKUTENbHOCTH
YBEJIIMYMBAETCS 110 MMUCbMEHHOMY 3asIBJIEHHIO OOYHAIOIIEerocsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU
310poBbs. [IponOIKUTENBHOCTD TOATOTOBKM OOYYAIOIIErocss K OTBETY Ha 3a4eTe YBEIMYUBACTCS
He MeHee yeM Ha 0,5 Jaca.
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