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1. Iles1b 0OCBOCHUA AU CIUIIIINHBI

Leab ocBOeHMs AUCHMIUIMHBI - (QOpPMUpOBaHHE OOIIETIPO(ECCHOHANBHBIX KOMIIETECHIIMN
(OIIK) Ha OCHOBE CHCTEMHBIX 3HAaHUW OO0 OCHOBHBIX XHMHUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHYECKHX MPOLIECCOB HA MOJEKYISIPHOM M KJIETOYHOM YPOBHSX; O CTPOCHMM M MEXaHU3Max
(GYHKIMOHUPOBAHUSL OHOJOTMYECKH AaKTHBHBIX COEAMHEHHH; (OPMHPOBAHHE €CTECTBEHHOHAYUHOTO

MBIIICHHS 0aKaJlaBpOB-OMOTEXHOJIOTOB.
[Iporpamma paspaborana B cootBercTBuM ¢ ®I'OC BO mo HampaBienuto moaroroBku 19.03.01
buotexHonorus, yrBepxaeHHbINH pukazoM MunoOpHayku Poccun ot 10 aBrycra 2021 roma Ne736.

2. Mecto aucunminnbl B ctpykrype OITIOII
b1.0.15 «O0mas u HeopraHudecKass XUMUs» SIBISETCS JUCITUTIIMHON 0a30BOM YacTH.

JlJis OCBOCHHMSI TAHHOM JTUCIUTUTHHBI HEOOXOMMbI 3HAHUSI, YMCHHSI M HABBIKH, CHOPMUPOBAHHEIC

Ha IpebIIyIEeM YPOBHE 00pa30BaHus.

3HaHMs, yMEHUS ¥ HABBIKH, MTOJIYYCHHBIC TIPH U3yUYEHUU JAHHOW JUCIUTUIHHBI HEOOXOAUMBI IS

YCHEIIHOTO OCBOCHUS CIEAYIOUIUX TUCIUILINH U MPAKTUK:

-XUMUS OMOJIOTHYECKH aKTUBHBIX BEUIECTB (4 CEMECTD);

-pusuueckas xumus (5-6 cemectp);

-OCHOBBI OMOXUMUH U MOJICKYJISIPHOU Onosioruu (5 cemectp);

-aHanuTHYeCcKas Xxumus (6 cemectp);

- (pu3uKO-XMMHUECKHE METO/IBI aHAIH3a B OMOTeXHOJIOTHH (7 ceMecTp).

3. IlepeyeHb MJIaHUpPYEMBbIX Ppe3yJbTATOB OOy4YeHHS] 1O JMCUMILIMHE,

COOTHECCHHBIX C

IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHON MPorpamMm

PesynbraThl OCBOEHHSI AMCHMIUIMHBI C(HOPMYIHUPOBAHBI B COOTBETCTBHH C MPO(ECCHOHATBLHBIM

CTaH[IapPTOM:
— «CrenuanucT Mo MPOMBINIICHHONW (apMmanuu B o0iacTh 0oOeCredYeHHs KadecTBa JIEKAPCTBEHHBIX
cpenctB» (3apeructpupoBad B Munrocte Poccun 20 urons 2017 r. N 47480, yTBepKACH MPUKA30M OT
22 wmas 2017 1. N 429H) (mpousBoiCTBO (hapMarleBTHYCCKHX CYOCTAHIIUNA, ITPOW3BOJICTBO
JIEKApCTBEHHBIX TMpENapaToB W MaTepUalioB, IMPUMEHSIEMBIX B MEIUWLUMUHCKUX UEISAX, Hay4yHbIE
HCCTIEIOBaHUST W DPa3pabOTKM B 0OJACTH €CTECTBEHHBIX W TEXHUYECKUX HAyK, BEJCHHE padoT,
CBSI3aHHBIX C (papmarieBTUUYECKOH CHUCTEeMOW KayecTBa MPOM3BOACTBA JIEKAPCTBEHHBIX CPEACTB)
(MH>XKEHEpHI B MPOMBIIIICHHOCTH M Ha MPOW3BOJCTBE, CTHEIUAINCT MO MPOMBINIJIEHHON (dapMmaluu B

oOnactu oOecrieueHus KauecTBa JICKApCTBCHHBIX CpeI[CTB)

Kon [Tnanupyemble pe3yiabTaThl O0y4eHHs
U COZIepKaHUE 3HaTh Ymetp Brnaners HaBbIkaMu
KOMIIETEHLINU

OIIK-1. CrmocobeH wu3y4aTh, aHAIU3UPOBATh, MCIIOIH30BATh OMOJIOTMUYECKHE OOBEKTHI U MPOIIECCHI,
OCHOBBIBASICh HA 3aKOHAX U 3aKOHOMEPHOCTSAX MAaTeMaTHYECKHX,
OMOJIOTMYECKHUX HaYK U UX B3aHMOCBSI3SIX

(1)I/ISI/I‘~IGCKI/IX, XUMHUYECKUX H

Nork-1.4 1. OchnoBuble 3akonsl | 1. [IpoBoauts pusuko- 1. ITpaBunamu
[Tons3yercs oOmieil XuMum, a TakKe | XUMHUUECKHE Pacu€Thl; Oe3omacHoi paboThI B
3aKOHaMH U CHOCcO0BI ux | 2. [Iporuo3upoBathb XMUMUYECKOM
3aKOHOMEPHOCTS | IPUMEHEHUS IUIS | HalpaBJICHHUE n1aboparopuu
MU XUMHYECKHX | PELICHHS CaMOIPOM3BOJILHOTO 2. Metogom
1 OMOJIOTUYECKUX | TEOPETHUECKIX U | IPOTEKaHHS TIPOIIECCOB B KOJIMYECTBEHHOTO
HayK U UX NPUKIIAJIHBIX 33/1a4. OpraHusmMe aHamm3a
B3alMOCBS3bIO0 2.0cHoBHBIe TOHATHS U | 3. [IporHO3MpOBaTh

OOBSICHATH CBSI3b | HANpaBJICHHE U CMEIICHNE

MEXy HUMH. paBHOBECHUS] OOMEHHBIX U

OKHCITUTEIHHO-




| BOCCTAHOBHTENBHBIX peakiuii |

4. O0beM TMCUMIIMHBI B 3a4eTHBIX eIMHULAX € YKA3aHHEM KOJMYecTBA aKaJeMH4YeCKHUX YacoB,
BbI/IEJIECHHBIX HAa KOHTAKTHYI0 padoTy o0ydamommxcs ¢ npenojaBatesieM (10 BHUAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4aroUXCs

HanmeHoBaHMe pa3aeiioB TUCIUTITHHBI KonTakTHas ayquTopHas CamocrosTeabHas
paboTa o0yJaronmxcs ¢ paboTa, B TOM YHUCIIe
IpernojaBaTesieM B Yacax, B KOHCYJIbTaI[U!
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1 | Pazgen 1. Xumus kak Hayka. CTpoeHue 8 16 - - - - 12 -
BCIIIECTBA.
1 | Paznmen 2. OcHOBHBIC HU3NKO-XUMHUYECKHUE 8 16 | - | - - - 12 -
3aKOHOMEPHOCTH MPOTEKAHHS XUMUYECCKHX
MIPOIIECCOB
IIpome:xxyTouHasi aTTecTalUsA: 3a4eT 16 32 | - - - - 24
2 | Pasnen 3. KoMmiiekcHble COEIUHEHUS 4 8 - 4 - 4 16 -
2 | Paznen 4. OCHOBBI XUMHH PacTBOPOB 12 24 | - |12 | - 4 20 -
Bcero 16 32 | -] 16 8 36
IIpomexyTouHAs aTTECTANMS: 3a4eT
3 | Pa3zgen 5. XuMus OMOT€HHBIX 3JIEMEHTOB. 16 36 | - - - 8 84 -
Bcero 16 36 | - - 8 84
IIpomexyTo4yHas aTTeCTANMA: IK3AMEH - - - - - 36 -
Bcero 48 100 | - | 16 | - 52 144
HToro no aucuuiiuge 164 196

5.Copepkanue TUCHMILIMHBI (MO1YJ5), CTPYKTYPHPOBAHHOE MO TeMaM (pa3ieaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaAEMHUYIECCKUX YaCcoB U BU10B y‘leﬁHLIX 3aHATHI
5.1. Conep:xanue pa3iesioB AU CHUILIMHBI

Kon HanmenoBanue Kpartkoe conepxanue paszieinon
KOMIIETEH- paszenos
007031
1 cemecmp

Pasznen 1. Xumus kak Hayka. CTpoeHue BeliecTsa.
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Ctpoenue aToma

MecTo XMMUM B CHCTEME €CTECTBEHHBIX HAyK, IPEJICTAaBICHUS O
muddepeHMatul 1 UHTETPAll XUMHUUA C OHOJOTHeH, (HU3UKOW U
JIpyTUMH €CTECTBEHHBIMM  HayKaMH. Ponp  xumumm  kak
MIPOU3BOIUTENILHON CHIIBI OOIIECTBA.

ATOMHO-MOJIEKYJISIPHOE Y4€HHUE, €ro 3HaueHHe [UId COBPEMEHHOMN
XMMHUH.3aKOH KPaTHBIX OTHOLICHUI. ATOMHBIE opOuTai (S-, p-, d-, f-).
MHOro3J1eKTpOHHbIE aTOMBI. [TpuHIUIBI 3aI10JIHEHUS
aTOMHBIXOpPOUTANCH HIEKTPOHAMU: TPUHIMII HAUMEHbIIEH SHEPruw,
3anperta [laynu, npaBuiio ['yHna.

OcHoBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA.

[lepronnyHOCTh U3MEHEHUSI CBOMCTB aTOMOB. Pazmep aToMOB M MOHOB.
OpOuTanbHBI, KPUCTAUIOXUMHUYECKUI W KOBAJCHTHBIM paauycChl
aTOMOB. 3Ha4YeHUE TEOPUH CTPOEHHs aTOMa B XUMUU U OMOJIOTUH.

[lepuoanueckuit | Dtanbl pa3BUTHUS MEPUOANYECKOr0 3akoHA. CTPYKTypa MEepUOANYECKON
3aKOH U cucteMbl. [lopsakoBeiii Homep anemeHTOB. llepuonsl, cemelicTBa
MepUONYECKasl | AJIEMEHTOB, YHCIO D3JIEMEHTOB B Iniepuoje. ['pynmel U MOArPYHIIBI
cucreMa 9MeMEeHTOB. BapuanTbl U300paxKeHHs] MEePUOJUYECKOM  CHCTEMBI
anemenToB JI.W. | (kopoTkue U AJIMHHBIE BapuaHThl). [lepuoanueckoe n3aMeHeHne CBOMCTB
MeneneeBa XUMUYECKUX 3JIeMEHTOB. ['pynmnoBas u Tunosas aHanoruu.Bropuunas u
BHYTPEHHSIS IEPUOAUYHOCTh. XapPaKTEPUCTHUKA CBOMCTB 2JIEMEHTOB U UX
OCHOBHBIX COEIMHEHMI MO UX IMOJIOKEHUIO B MEPUOAUYECKON CUCTEME.
OOmenayuynoe u ¢miocopckoe 3HAYCHHUE MEPHOIUICCKOTO 3aKOHA

J.M.Menneneena.
Xumuueckas OCHOBHBIE XapaKTEPUCTUKA XHUMHUYECKOW CBS3U. OJIEKTPUUYECKH
CBSI3b MOMEHT JIMIOJNS W HalpaBlIEHHOCTh  cBs3u.  HacelaemocTh
KOBaJICHTHOM CBS3HU. [Honspuzanus XUMHUYECKON CBA3U.

HamnpaBnennocts KkoBaneHTHON CBsi3M.OCHOBBI METO/IAa BAJIEHTHBIX
ces3eit (MBC). BanentHOCTh. KpaTHOCTH XMMHYECKOM CBSI3H.

JlBa mMexaHu3ma oOpa3oBaHMS KOBAJIECHTHOW CBs3U: 0000IIECTBICHHE
HECIapeHHBIX JIEKTPOHOB U IOHOPHO-AKIIETITOPHOE B3aUMOJICICTBHE.
[Ipupona XUMHUYECKOM CBA3M B  KOMIUIEKCHBIX  COEIUHEHUSIX.
XuMHUecKasi CBsA3b B TBEPIBIX HEOPTaHUYECKUX BEIIECTBAX.

Pa3nes 2.0cHOBHBIC PU3HMKO-XUMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUA

XUMHYECCKHUX NMMPOLECCOB.
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OcHoBHbIE
TEpMOJIUHAMHUYEC
KHE MOHATHS U
ONpPEIECTICHUS.
IlepBoe Hauaino
TEPMOJUHAMUKU

TepmonnHamuueckass cucrema.. TepMoIMHAMUYECKUE TapaMETPHI,
¢GyHKIMU cocTosiHMSL U mpouecca. [loHsATHeM TepMoJIMHAMUYECKOM
PaBHOBECHH.

ITepBoe Hauamo TepmoanHaMHUKUA. POPMYIMPOBKM NEPBOrO 3aKOHA
TEPMOAMHAMMKH. 3aBUCUMOCTb BHYTPEHHEN SJHEPTUH OT TEMIIEPATYPHI U
oObema. Terora um pabora kak ¢opMmbl nepeaayu sHepruu. Pabora
pacIIMpeHus UIEaIbHOIO Ta3a MPH Pa3iINYHbIX IPOLECCaX. DHTAIBINUA.
CrangapTHble yciaoBHs. 3aBHUCHUMOCTb SHTAJbIMH OT TEMIEpPATypHI.
3akoH ['ecca.

Bropoii u Tperuit
3aKOHBI
TEPMOJIMHAMUKH.
MaremaTudeckui
arnmapar
TEPMOJIUHAMUKHU

DopMYIUPOBKH BTOPOIO 3aKOHA TEPMOAMHAMUKHI. DHTPOIHS U €€
cBoOMCTBa. AOCOIIOTHOE 3HAYEHHE SHTPOITUH U BBIYUCICHHUE U3
ONBITHBIX TaHHBIX. CTaTUCTUYECKUI XapaKTep BTOPOTrO 3aKOHA
tepmoauHamMuku. Popmyna bonsumana. TpeTuil 3aK0H TEPMOAVMHAMUKH
(mocrynar Ilnanka, reopema HepHcta).

®dynnameHTangbHble ypaBHeHUs [ 106ca. OCHOBHBIE
TepMoArHamMuueckue GyHKuuu: sHeprust ' udb0ca u sneprus
I'enbmromnsna.

TepMoanHaMUUeCKHe MOTSHIINAIIBI, KX CBSI3b C TIOJIE3HOM paObOTOM.




Crannmaptabie Hepruu [ n66ca oOpazoBaHus BEMIECTB. TaOIHUIIbI
TEPMOAMHAMHYECKUX BEIUYUH. PacueT u sKCriepuMeHTaIbHOE
orpeesiecHue H3MeHEHHs SHeprun [ m00ca B XUMUYECKHUX PEaKIIHSIX.
VpaBuenus ['n66ca-I'enbmromnbiia u ux BHIBO/I.

CkopocTh
XUMHYSCKOM
peaKkiuu.
Karanus

OCHOBHBIE NOHATHS U IPEAMET XMMUYECKON KUHETHUKH.
DKCIepUMEHTAJIbHBIE METO/IbI U3MEPEHUSI CKOPOCTH PEAKLIMU
(xuMunueckue, pusnueckue, reoxumuueckue). GakTopsl, BIUSIONINE HA
CKOPOCTbh XUMUUYECKOU peakiiuu. OCHOBHOM MOCTYJIAT XUMHUECKOU
KHUHETUKH (3aKOH JEMCTBYIOUIMX MAacc) B TOMOI'€HHBIX U F€TEPOTreHHBIX
cucremax. KoHcTaHTa CKOPOCTH XMMHUYECKON PEaKIIMHU.

3aBUCUMOCTbh CKOPOCTH PEAKLIMM OT TEMIIEpaTyphl. Y paBHeHHE BaHT-
T'odda u Appennyca. DHeprusi aKTUBALUU U METOMBI €€
3KCHEPUMEHTAIIBHOTO OIPEIEICHUS.

Karanus. Bunpl karanu3za.BivsiHue kataan3aTopoB Ha CKOPOCTh
XUMHUYeCKUX peakuuii, MUurubuposanue peakuuu. [Ipencrasienus o
MEXaHU3Me JIeUCTBUS KaTtanu3atopoB. OCHOBHBIE CBOKMCTBA
KaTaau3aTopoB (crenuduyeckas N30MpaTeIbHOCTh, CHUKEHUE SHEPTUU
aKTUBALIMU, BIUSIHUE JUcTepcHOCTH ). DaKTOPbI, BIUAIOIINE HA KaTaJIn3
(BnUsIHME TEMIIEPATYphl, JaBICHUSI, PACTBOPHUTES, AKTUBATOPOB U
WHTHOUTOPOB).

Kunernueckuii u
TePMOJIMHAMUYEC
KUU DOAXOIbI K
XUMHYECKUM
PaBHOBECHSAM

OOpatumble U HEOOpaTUMbIE XUMHUYECKHE pEaKIUU. XHUMUYECKOe
paBHOBecue. Kunermuecknii moaxon. I'OMOreHHOe M TreTeporeHHOe
paBHOBecus. KoHCcTaHTa paBHOBECUSI B TOMOTE€HHBIX U T'€TEPOrCHHBIX
cucreMax. TepMOAMHAMUYECKUN MTOAXOJ K XMMUYECKOMY PaBHOBECHUIO.
OdyHaamMeHTanbHOEe ypaBHeHHMe [ub6bca U ero mnpuMEHeHHe K
XUMHUYECKUM paBHOBECHSIM. XHMMUECKas IE€pEMEHHas. YpaBHEHHE
M30T€PMbl XHMHMYECKOW pEaklUHMH, €ro BbIBOJ, AaHAJIU3 YCIOBUHI
PAaBHOBECHS M CaMOIIPOU3BOJIBHOTO MPOTEKAHMUS XMMHYECKOM PEaKIUU.
CBs3b KOHCTAaHTbl PAaBHOBECHUS XHMHYECKOM pEakUUuH U SHEPIUU
I'm66ca. IlpuBenennass sHeprus [nOOca W ee WCIOIB30BAHHE IIPH
pacyeTax XMMUYECKUX PABHOBECUH. DKCIEPUMEHTAIBHOE ONpENeIeHue
W pacyeT KOHCTAaHThl paBHOBECHS IO TabIuMLAM CTaHAAPTHBIX
TepmoauHamuueckux BenuuuH. CBszb Mexay K,, Kc m Kx. BoiBog
3aBUCHUMOCTH KOHCTaHTbl PaBHOBECUS OT TEMIIEpaTyphl. YpaBHEHHE
n300apel Baut-I'odda. BnusHue naBneHus u TemmepaTypbl Ha COCTaB
pPaBHOBECHOM cMecu. PaBHOBecHs B peaslbHBIX cucTeMax. PaBHOBecus B
IeTEPOre€HHBIX CUCTEMAX.

Pa3zgen 3. KoMmiiekcHbIe coeTMHEHUS
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Komiiekcurnie
COEITMHEHUS

CoBpemenHoe coJiep)KaHue HOHSITHS «KOMIIJIEKCHBIE
coenunenusn»  (KC).  Crpykrypa  KC:  1meHTpadbHbIi  aToM
(KoMIUIEKCOO0pa30BaTeNb), IUTaH /1bl, KOMIUIEKCHBIN MOH, BHYTPEHHSIS U
BHEWIHAS cdepbl, KOOPAWHALMOHHOE YHCIO LEHTPAJIbHOTO aTroMma,
JI€HTaTHOCTBJIUTaHA0B. CIIOCOOHOCTh aTOMOB Pa3JIMYHBIX 3JIEMEHTOB K
KOMILJIEKCOOOPA30BaHUIO.

[Tpupona xumuueckux cBsazedd B KC. OOpasoBanue wu

nuccormaius KC B pacTBopax, KOHCTaHTBI 00pa30BaHUsS M KOHCTAHTHI
HECTOWKOCTU KOMIUIEKCOB.
Knaccupukauus u Homenknatrypa KC. KommiekcHble KHCIOTHI,
ocHoBaHUA U conu. IIu-kommekcel. KapOoHuasl MeTanioB. XenaTHbIe
u MaKpOLUKINYECKUE KC. buonornueckas pOJIb KC.
MertamiopepMeHTbl, MOHATHE O CTPOEHUH MX AKTUBHBIX IIEHTPOB.
Xumnyeckue ocHoBbl npuMeHenus KC B ¢papmanuu u menunuse.

Pasnen 4. OCHOBBI XUMHH PACTBOPOB.
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PacTtBOpBI
HEAJIEKTPOJIUTOB

O06macTh )XHUIKOTO cOocTOsTHUA. Boa - BakHEWIIMIA pacTBOPHUTEIb,
cTpoeHue Bojibl. OnpeeneHue NoHITHS «pacTBOp». Bunibl pacTBopoB.
CrniocoOsl BhIpayKeHUSI KOHIIEHTpAIK pacTBOpoB. PacTBopenue u
pacTBOpUMOCTb. PacTBOpUMOCTH TBEP/IbIX BEILIECTB B BOJIE.
KoaddunmeHnt pacTBOpUMOCTH U €ro 3aBUCUMOCTb OT TEMIIEPaTypBhl.
Kpussie pactBopumoctu. Kpucramin3zamnus TBEp/IbIX BEIIECTB U3
pacTBopoB. PacTBOpUMOCTE Ta30B B KUAKOCTAX. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B OT TEMIEPATYPhl U UX MAPIUAIBHOTO JIaBJICHUS U
MPUCYTCTBUS JIEKTPOIUTOB. 3akoHbl ['eHpu u JlansToHa. neanbubie
ra3oBbIe U )KHUJKUE pacTBOpbl. Peanbubie pactBopbl. KoadduumeHnt
akTuBHOCTH.KoJumUraTiBHbIE CBOMCTBA PACTBOPOB HEIJIEKTPOIUTOB.
3akon Baat-I'odda. Ocmoc 1 ero posib B )KU3HEACATEILHOCTH
KUBOTHBIX U PACTUTEIBHBIX OPraHU3MOB.

[TonsATHS 0 mMapLUHATBHBIX MOJIBHBIX BEJIMUMHAX U METOJIAaX MX
onpeneneHus. YpasHenue I 'nboca-/lrorema. Bzanmocsizu
MapIHaTbHBIX MOJBHBIX BEIMYMH, aKTUBHOCTEH M KOA(DPHUIIMEHTOB
AKTUBHOCTEH, BBITEKAIONTUX U3 ypaBHEeHHs [ nOOca-/{rorema.

PactBops!
JIEKTPOJIUTOB

N3oTonnueckuit kodppunment. OcMOTHYECKOE IaBJICHHE, TaBICHNE
HACBIIIEHHOT0 [Tapa pacTBOPUTEIS, TEMIIepaTypa KUIIEHUs U Havyalia
KpucTaJlsIn3alu. OCHOBHBIE IT0JIOKEHUS TCOpHUHn BHGKTpOHHTHHGCKOﬁ
nucconnanuu Appenuyca. Kuciorsl, 0CHOBaHUS U COJM € TIO3ULIUU
TEOPUU IEKTPOJUTHUECKOHN auccoruanuu. O6paTuMocCTh mpouecca
JMCCOLMALUU CIa0BIX 3JEKTPOJIUTOB, CTENIEHb U KOHCTAHTA
nucconuanuu. 3akoH pazbasienust Octanpaa. Kaxyiascs cteneb
JMCCOLMALIMY CUIIBHBIX 3JIEKTposInTOB. [ToHsATHE 00 MOHHOI aTMOChepe.
AKTHUBHOCTB 3JIEKTpOJIUTa, K03(ppunmeHT akruBHocTH. oHHAs crita
pactBopa. CTaHJapTHOE COCTOSIHUE PACTBOPEHHOIO AJIEKTPOJIUTA U
pactBoputeins. Teopus Jlebasi-I'tokkens. Poiib 37eKTpoauTOB B
KHU3HEIeATeIbHOCTH OPraHU3MOB.

Kucnorsl u
OCHOBaHUA

CoBpemeHHbIE IpEJICTaBICHUS 0 KHCJIOTHO-OCHOBHOM
B3auMmozeiicteuu.  IIporonutnueckas teopus  bpencrema-Jloypu.
[ToHsiTHE O COMpPSKEHHBIX KHUCIOTaX MOCHOBaHUSX. [IporonnTuueckue
peakuuu. ComnocTaBlIeHHE TEOPUI KUCIOT U OCHOBaHUN AppeHuyca U
MIPOTOJINTUYECKOW TEOpUM ISl BOAHBIX pacTBOpoB. KommuecTBeHHas
OLICHKa KHCIOTHOCTH cpenbl. VoHHOE  IpoM3BENEHHE  BOJBI,
3aBUCHMOCTh OT Temiieparypsl, pH pactBopa. Bogopoansiil nokasarensb
OMOJIOTMYECKUX KHUJIKOCTeH. 3HayeHHe IMOCTOSHCTBAa BenuuuHbl pH B
Oouonormueckux mnporeccax. llonsatue o OydepHBIX pacTBopax.
KuciaoTHO-OCHOBHBIE paBHOBeCHsT M TJaBHbIE Oy(epHble CHCTEMBI B
OpPraHM3ME YEI0BEKa.

OOMeHHBIE
peakuuu B
pacTBopax

HonHble peakuuu B pacTBopax. MoHHO-MozekynspHas ¢opma
3allMCU YPAaBHEHUM XMMHUYECKUX peakuuid B pacTBopax. Hampasienue
IIPOTEKAaHUA  PEAKIMM B  pacTBOpax  dJJIEKTPOJIUTOB. Y CIOBHS
MPaKTUYECKH HEOOpaTUMOTro MPOTEKaHUsI MOHHBIX peakiuil. [Ipouecce
KOMILUIeKcooOpa3zoBaHus B pacTtBopax CwmelleHue paBHOBECUH B
pacTBopax KOMIUIEKCHBIX COEIMHEHUH. 3HaueHHe KOMILJIEKCHBIX
coeMHeHUl B Ouonoruu. Peaknuu HeWTpanu3aluMd W peakUUuu
ruaponu3a cosed. CTeneHb W KOHCTaHTa Tuaposnsa. DaxTopsl,
oIpeNieNAoNe CcTeneHb ruaponusa. OOpaTuMmblii M HEOOpaTHUMBIi
rusiponus. Pone ruaponnsa 6M0OpraHMUECKUX COEMHEHUH B IIPOLIECCax
KHU3HEICATEIBHOCTU. |'€TeporeHHble  paBHOBECUS B  PacTBOPAX.
ITpousBenenue pactBopumocT. OOpa3oBaHuE U PACTBOPEHHUE OCATKOB.

OKHUCIIUTENBHO-

06111351 XapPaKTCPUCTHKA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX




BOCCTaHO- npoueccoB. BaxkHeie OKUCIUTENI U BOCCTAHOBUTENH. Biausaue
BUTEILHEIC peaKIu Cpeibl Ha XapakTep NpoayKToB peakiuu. CTaHIapTHbIC
peaKkuuu B OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIMANBI. HanpaBnenue
pacTBoOpax. MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuii. MeTo b1
COCTaBJICHUS] YPABHECHHI OKUCIUTEIIbHO-BOCCTAHOBUTEJILHBIX PEAKIIUMN.
Pa3znen 5. XuMusi OMOreHHBIX JIEMEHTOB.
Wonk-1.4 O61mas O6mas xapakrepuctuka. OcodennocTu nojoxkerus B [1CH, peakiuu ¢
XapaKTEepUCTUKA | KUCIOPOJOM, rajjoreHaMu, MeTauiaMu, okcuaamu. Bona kax

S-3JIEMEHTOB.
Onementsl [A-1IA
rpyImmn

BaXKHEllIIee COeMHEHUE BOJOPO/Ia, €€ (PU3NUeCKHe U XUMHUECKHe
CBOMCTBA. AKBAaKOMILIEKCHI i KPUCTAIOTUPATHI.

OO6mas xapakrepuctuka. MismMmeHeHne cBoUCTB 31eMeHTOB IIA rpymmbl B
cpaBHeHuu ¢ [A.

buonoruueckas poib s-3IeMEHTOB-METAJNIOB B MUHEPaIbHOM OajlaHCce
opranu3zma. Makpo- u MUKpO-S-35ieMeHThl. COeTMHEHUSI KAIbIUS B
KOCTHOM TKaHHU, CXOACTBO MOHOB KaJbIUs U CTPOHLIUSA, H30MOphHOE
3amerierue (mpodiema ctponims-90):

Tokcuunocth Gepuiuns. XuMUYECKHE OCHOBBI IPUMEHEHUS
COCITUHCHUH JINTHS, HATPHS, KAJTWsI, MarHUs, KaJIbIIHs, Oapus B
MeIUIMHe. AHAJTUTHYECKUE peakiuu S- aneMeHnToB |- [IA rpynm.

OOmas
XapaKTEePUCTHKA
d-semMeHTOB .
Onementsl 11IB —

VI rpymm.

OOmas xapakrepucTrka d-31eMeHTOB. XapaKkTepHble ocodeHHocTH d-
3JIEMEHTOB: IIEPEMEHHBIE CTETIEHU OKUCIIEHUs, 00pa3oBaHue
KOMILIEKCOB, OKpacka COeMHEHUN (IPUUYUHBI €€ BOSHUKHOBEHHUS).
OO1w1ast XapaKTepUCTHKA, CXOACTBO U OTIMYHUE OT FIIEMEHTOB I'PYIIIIBI
HIA; f-3nements! kak ananoru d-anementoB LB rpymnmer. O0mue
3akonomepHocti KO u OB cBolicTB coenquHeHmii d-3neMeHToB npu
Mepexo0/ie OT HUBIIUX CTENEHEN OKUCICHUS K BBICIIUM CTEIIEHSIM
OKHCJICHHS Ha IPUMEPE COeTUHEHUH XpoMa.

buonoruueckoe 3nauenue d-snementoB VI rpynmnel. XuMuyeckue
OCHOBBI IPUMEHEHUS COEAMHEHHUH Xpoma, MoIuOieHa 1 Bosib(pama B
KOJIMYECTBEHHOM aHaJIM3E.

XUMUS
snemenToB VIIB
u VIIIB rpymm.

OO1m1ast XxapaKTepUCTHKA TPYTIIIbI.

Maprasnen. OOmias XxapakTepUCTHKA. XUMUYECKasi aKTUBHOCTh
IIPOCTOT'O BEIECTBA, CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO
(xapOOHMIIBI MAapraHua).

OOmas xapakrepucTrka rpynmnsl. Jlenenue snementoB VIIIB rpymnmsl Ha
2JIEMEHTHI CEMENCTBA JKeJle3a U TUIATHHOBBIE METAJLIIBI.

OO1mast xapakTepUCTHKA 3JIEMEHTOB CEMENCTBA JKeJle3a.

XKenezo. Xumuueckasi akTUBHOCTb ITPOCTOTO BEILLIECTBA, CIIOCOOHOCTD K
KOMIUIEKCOOOpa30BaHUIO.

XUMUYECKHE OCHOBBI IPUMEHEHUS HKelle3a U )KeJe30CoAeprKaInX
IIPENapaToB B MEIULMHE.

KobanbT u HUKeNb. XUMUYECKasi aKTUBHOCTb MTPOCTHIX BEIIECTB B
cpaBHeHuu ¢ xxenezom. Coenunenus kodanbta (I1) u (1), Hukens (11),
KO u OB xapakrepucTtiku, cnocoOHOCTb K
KoMIlIekcooOpa3oBanuto(peakuus Yyraesa). Hukenb u ko6anbT Kak
MHUKPO3JIEMEHTHI, KopepMmeHT-B12. XuMuueckre 0OCHOBBI MPUMEHEHUS
COeMHEHU KoOalbTa U HUKEIs B METUIIMHE. AHATUTUYECKUE PEaKLIUU
anemenToB VIIB u VIIIB rpymnm.

OO11ast XapaKTEpPUCTHKA SJIEMEHTOB CEMEWCTBA MJIATUHBI.

Onements! IB u
[IB rpymn.

OO6mass xapakTepucThka rpymnmnbl. Ouznyeckue U XUMHUYECKUe
CBOMCTBA MTPOCTHIX BELIECTB.

Coegunenus menu(l) m (1), ux KO u OB xapakrepucTuku,
CIOCOOHOCTh K KOMIUIEKCOOOpazoBaHHi0. KoMIUIEKCHbIE CcOeInHEHHs




veau (II) ¢ ammuakoMm, aMUHOKUCIOTaMH, MHOTOQTOMHBIMU CIIUPTaMH.
KoMIekcHbIl XapakTep Meb coaepkamux (epMEHTOB M XHUMH3M UX
NercTBUs B MeTabonnyeckux peakuusx.[Ipupoga okpacku coeauHEHUIH
Meau. XUMHUYECKHME OCHOBBI IPUMEHEHMS] COEIMHEHUN MeIu B
menunune.Coenunenust cepebpa, mx KO um OB xapaktepucTuku
(baktepunuaHble  cBolicTBa HMOHa  cepebOpa). CmocoOHOCTh K
KOMIUIEKCOOOpa30BaHNIO, KOMIUIEKCHBIE COEJAMHEHUs cepedpa cC
raJJOTeHUaMH, aMMHAaKOM, THOCYIb(paTaMu. XUMHUYECKHE OCHOBBI
MIPUMEHEHUSI COeIMHEHUH cepedpa B KauecTBe JIeYeOHBIX MpernapaToB.

3onoto. Coegunenusi 3omota(l) u 3omora (III), ux KO u OB
XapaKTePUCTHKH, CHOCOOHOCTD K KOMILIEKCOOOpa30BaHUIO.
XUMUYECKUE OCHOBBl INPUMEHEHUS B MEIUIMHE 30JI0Ta M €ro
COCTUHEHU.

O6mas xapakrepuctukal|B rpymrsr.

[Muuk. OOmas xapakTepuCTUKa, XHUMHYECKas aKTUBHOCTh
npocroro BeuiectBa, KO u OB XapakTepuCTUKM COECIUHEHMM IMHKA.
KomriekcHbie coefuHeHNs [IMHKA.

KommiekcHast mprpo/ia MUHKCOAEpKAUX (PEPMEHTOB B XUMHU3M
WX JeWcTBUSA. XUMHYECKHE OCHOBBI TIPUMEHEHHS B MEIUIMHE
coeuHEeHU 1uHKa.KaaiMuii W ero coeauHeHWss B CPaBHEHUU C
AQHAJIOTUYHBIMU COETMHEHUSIMU ITHKA.

Pryre. OOmias xapakTepHCTHKa, OTIMYUTEIbHBIE OT IUHKA H
KaJMUsl CBOWCTBA: TOHIIKEHHAas XUMHYECKas aKTUBHOCTH MPOCTOTO
BELIECTBA, KOBAJIECHTHOCTh 00pa3yeMbIX CBsI3€d C MSATKUMH JIMTaHJIaMH,
o0Opa3oBaHHe CBA3M MEXAy aromMamMu pTyTu. OKHUCIIEHUE PTYTU CEPOi U
azoTHoi kucinotoi. Coegunenus prytu (I) u pryru (II), ux KO u OB
XapaKkTepucTuku, crnocodHocts prytu (I) uw  pryrm  (II) «
KOMILIEKCOOOpa30BaHUIo. XuMu3zm TOKCHUYECKOT0 JeicTBUS
COCIMHCHUIN KaJMHUsI U PTYTU. XUMHUYECKHE OCHOBBI TPUMEHEHUS
COETMHEHUI PTYTU B MEIUIIUHE.

OOmas
XapaKTePUCTHKA
P-dTEMEHTOB.
Onements! 1ITA
TPYIIIBI.

OO011ast XxapakTepUCTUKA IPYIIbl. DIEKTPOHHAS JePUIHUTHOCTh U
€€ BIMSHHE HA CBOWCTBA DJIEMEHTOB M HMX COEIMHEHWH. [3MeHeHue
YCTOMYMBOCTH COEJUHEHUH CO CTENEeHsAMH OkuciaeHus +1 u +3 p-
anemenToB IIIA rpynmsl.

bop. OOmas xapakrepuctuka. IIpocTele BemecTBa H HUX
XuMHueckas axkTUBHOCTb. bopunapl. CoenuHeHuss ¢ BOAOPOJOM
(OopaHbl),  OCOOEHHOCTHM  CTEPEOXUMHM U  TPUPOABI  CBS3M
(TpexueHntpoBbsle cBA3M). ['mapunodoparsl. 'anunel 6opa, ruapoaus u
KOMIUIeKcooOpa3zoBaHue. bBopHbI aHruapua M OOpHBIE KHCIIOTHI,
paBHOBECHE B BOJHOM pacTBope. boparbl - Mpou3BOJHBIE pa3IMYHBIX
MOHOMEpHBIX M TOJMMEpHBIX OOpHBIX KucioT. HaTtpuit Terpabopar.
O¢dupel O6opHON KuciaoTel. KadecTBeHHas peakuuss Ha Oop U eé
UCIOJb30BaHUE B (hapMaleBTMUECKOM aHaiu3e. buosjoruueckas poJjb
6opa. AHTHCeNTUYECKHE CBOWCTBA OOPHON KUCIIOTHI U €€ collel.

Amomunuii. O0mas xapakrtepuctuka. [Ipoctoe BemiecTBo u ero

XUMHUYECKass  AKTUBHOCTb. Pa3sHOBMIHOCTM  OKCHAA  AJIIOMUHUS.
[IpumeneHne B METUILIMHE.
AmdorepHOCTh THUApPOKCHIA. AmoMHHAThl. MOH allOMUHUS  Kak
KOMILIEKCO0Opa30BaTeb. be3BonHbIe COJu AITFOMUHHUS u
kpucramoryaparsl.  OcoOeHHoctu  crpoenus. [amunmel.  [mapung
amoMuHUS U anaHatbl. KBacipl. @DU3MKO-XMMHUYECKHE OCHOBBI
MIPUMEHEHUSI COEAVHEHUH aJlOMUHUS B MEIULMHE. AHAJINTHYECKHE
peakuuu p-anemeHToB HIArpynbl




Onemedtsl IVA u
VA rpynm.

O6mmas xapakrepuctuka |VA rpymnisl.

OOm1ast XxapaKTEepUCTHKA Yriaepoa. AJUIOTPOITNYECKUE MOJU(PHKAIINN
yraepoaa. Tunsl TtuOpuaN3aliy aTOMa yriepo/ia U CTPOCHHE
yriepoacoAepKalluX MOJIEKYJl. YTJIepol Kak OCHOBA BCEX
OpPraHUYECKUX MOJEKYJI.

XUMHUYECKUE OCHOBBI UCTIOIH30BAHUS HEOPTaHMUECKUX COCIMHEHUI
yriaeponaa B Meaunune u ¢papmanuu. Kpemuuii. O61ias xapakTepucTHKa.
OCHOBHOE OTJIMYHE OT YIJIepoJa: OTCYTCTBUE T-CBS3U B COSAMHEHUSIX.
DneMeHTHl NoArpymnIbl repmanus. O0mIas xapakTepucTHKA.
OnoBoxjopucroBoaopoanas kuciora. Okcuabl. Oxeun cBunna (IV) kak
CWJIbHBIN OKHCIUTENb. AMPOTEPHOCTh THAPOKCHIOB. PacTBOpuMbIE U
HEpacTBOPHMEBIE COJIU 0JI0Ba U cBUHIA. OB peakuuu B pacTBOpax.
XHUMH3M TOKCHYECKOTO JIEHCTBUS

O6mas xapakrepuctika VA rpymmsl. A30T, pochop, MBIIIBSIK B
Opranusme, Ux OHOJIOTHYECKask POJib.

AHAJIMTHYECKUE PEAKIIUH P-3JIE€MEHTOB V IpyNibl.

DJIEMEHTEI
rpynns! VIA.

OO01as xapakTepucTUKa FPYIIIBL.

Kucnopoa. O6mas xapakrepuctuka. Pob KHCIIOpoia Kak 0JJHOTO U3
HauOoJee pacIpOCTPAHEHHBIX 3JIEMEHTOB U COCTAaBHOM YacTH
OOJIBIIIMHCTBA HEOPTAHUYECKUX COCAMHEHUN

Bogopon nepokcun (H202), ero KO u OB xapaktepuctuku,
MIPUMEHEHUE B MEIUIIMHE.

Cepa. O6mias xapaktepuctika. CnocoOHOCTh K 00pa30BaHHUIO
romouenei. XMMU4EeCKUE OCHOBBI IPUMEHEHUS CEPBI U €€ COCTUHEHUN
B MEJMIIMHE. AHATUTUYECKUE peakinu p-3eMeHToB VIA rpymnbl
Cenen u Temuryp. O6mas xapakrepucrtuka. KO u OB cBoiicTBa
BOJIOPOJIHBIX COEMHEHMH U uX coyiel. Okcuabl U KUciaoThl, ux KO u
OB cBoiicTBa (B CpaBHEHUH C [10J00HBIMU COEUHEHUSIMU CEPBI).
buonornueckas ponsb ceyeHa.

DNEeMEHTHI TPy
VIIA-VIIIA.

O6mas xapakrepuctuka rpynmnbel. OcoOble cBoicTBa (¢TOopa Kak
Haubosee 3JIeKTPOOTPULIATEILHOIO eMeHTa. [IpocThie BemecTBa, WX
XUMHYECKas aKTUBHOCTb.

CoenuHeHns rajoreHoB ¢ BopoponoM. PactBopumocts B Boze; KO u
OB cBoiicTtBa. loHHBIE M KOBaJICHTHBIC TaJduJbl, UX OTHOIICHHE K
JeUCTBUIO BOJBI, OKUCIUTeNneil u BoccraHoBuTened. CrnocoOHOCTh
¢Topua-uoHa 3aMelaTh KHUCIOpOA (HampuMep, B COEIMHEHUSX
KpeMHHs). [alloreHua-MoHbl  Kak  JMraHAbl B KOMIUIEKCHBIX
coenquHeHusAX.[IoHsATHE 0 XUMU3MeE OaKTEPULIMIHOTO NEHCTBUS XJIopa U
iona. IlpumeHeHne B MeAMIMHE, CaHUTapuu U (apMaluu XJIOPHOH
W3BECTH, XJIOPHOM BOJIbI, IPENapaToB aKTUBHOIO XJIOpa, oja, a TaKxke
COJISTHOM KHUCIIOTBI, (TOPHUIIOB, XJIOPUAOB, OPOMHJIOB M HOJIUIOB.
AHnanutnueckue peakuuu p-aieMeHToB  VIIA rpynmsl p-3ieMeHTbI
rpynnel VIII. O6mas xapakrepuctuka, PHU3HMUECKHE U XUMHUYECKHE
CBOMCTBA MHEPTHBHIX (OJIATOPOIHBIX) Ta30B.

5.2. Jekuuu

No
Pa3nena

HanmenoBanue
JIEKITUHA

Kozx- IlepedyeHp yueOHBIX BOIIPOCOB ®opMbl IIpaktu-
BO MIPOBEACHUS | dYecKas
4acoB IOJr0-
TOBKa
(Imy/
[THIT)

1 cemecmp




Paznen | Ctpoenue aroma 1. ATtomHO-MoOnekynsipHOE yueHue. | OuHas [THIT
1 2. CtpoeHnue sjpa.
3. IloBeaeHue >IEKTPOHA B aTOME.
4. MHOT03JIEKTPOHHBIE ATOMBI.
5. Ilopsinok 3amosiHeHUs
aTOMHBIXOpOUTANEH.
6. IlepnoaMYHOCTh U3MEHEHUS
CBOMCTB aTOMOB.
Ilepnonnueckuit 1. CtpykTypa nepuoaudeckou OuHas [THII
3aKOH U CUCTEMBI.
IepuoOIHYECcKast 2. IlepuopsL.
CHCTEMa JJIEMEHTOB 3. I'pynmsl.
.. MenneneeBa 4. Ilepuonyeckoe U3MEHEHNE
CBOICTB XUMHUYECKUX IJIEMEHTOB.
XuMuyeckas CBs3b 1. OcHOBHBIE XapaKTEPUCTUKHI Ounas [THIT
XUMHUYECKOM CBSI3H.
2. OCHOBBI METO/1a BAJICHTHBIX
cszeit (MBC).
3. IIpencraBienue o METOAE
MoJeKyisipHbIxopouTaneir MMO.
4. MexXMONEeKyIsIpHOE
B3aMMO/ICIICTBHE U
KOMIUIEKCOOOpa3oBaHue.
5. MonHas cB3b.
6. Meraynueckas CBS3b.
Paznen | OcHoBHBIE 1. TepmonuHamMu4ecKasi CUCTEMA. Ounas ITHII
2 TEPMOJMHAMHYECKHE 2. [lepBoe Ha4anO TEPMOIUHAMUKH.
MOHSTHUS U 3. Tepmoxumus.
OTpeieNIeHusI.
IlepBoe Hauano
TEPMOJIMHAMUKH
Bropoit u Tpernii 1. ®opmynupoBKH BTOpOro 3akoHa | OuHast [THIIT
3aKOHBI TEPMOJIMHAMUKH.
TEPMOJIMHAMUKH. 2. DHTpOIIUS U €€ CBOMCTBA.
MareMaTuyeckuii 3. Maremarnueckuii anmnapaT
anmnapar TEPMOJUHAMUKHU.
TEPMOJIMHAMUKH
CxopocTb 1. [IpenmeT XUMHUYECKOM Ounas [THII
XUMHUYECKON KHHETHUKH.
peakuuu. Karanus 2. @aKkTOophbl, BAUSIOLIME HA
CKOPOCTb PEaKIINH.
3. MosekyIsspHOCTh U TIOPSIOK
peaxkuuu.
4. 3aBUCUMOCTb CKOPOCTH pEaKIIUU
OT TEMIIEPATYPHI.
5. Karanns.
Kunernueckuii u 1. Xumudeckoe paBHOBECHE. Ounas [THII

TEPMOIMHAMUYECKU I
MOJXOJIbI K
XUMHYECKUM
PaBHOBECUSAM

2. 'OMOreHHOE U reTeporeHHOe
paBHOBeECHS.

3. KoHcranra paBHOBeCHS.

1. Cmenienne XUMHYECKOTO
paBHOBECHSI.

2. IlpuHIMT TOJBUKHOTO




paBHoBecus (Jlelllarense).
3. 3HaueHHEe XUMHUYECKHUX
PaBHOBECHIA.

Bcero 3a

1 cemectp:

164.

0/16

Paznen
3

Kommiiekcurie
COEIUHEHUS

KoopaunanuonHas reopus
Bepnepa.

Howmenknarypa u kinaccuduxanus
KC.

Y CTOMYHNBOCTh KOMILIEKCHBIX
COCIMHEHUN.

KoHcTanTa HECTOMKOCTH.

OuHas

[THII

Paznen

PacTtBOpBI
HERJIEKTPOJIUTOB

1. Bona - Baxxnedmui
PacTBOPUTEIIb.

2. CriocoObI BBIpaKEHUS
KOHIICHTPALlUU PaCTBOPOB.

3. PacTBOpMMOCTH TBEPIBIX
BEILIECTB B BOJIC.

4. PacTBOpUMOCTH T'a30B B
KUJKOCTSIX.

5. @a3oBbIE TUATPAMMBI.

6. 3akon Baut-T'odda. Ocmoc.
7. Ucnonp30BaHne KOJTUTAaTUBHBIX
CBOMCTB PacTBOPOB /ISl pacueTa
ko3 uImeHTa akTUBHOCTH U
ONpeIeTICHUs MOJISIPHOU MacCCHI.

OuHas

ITHIT

PacTtBOpSHI
AJEKTPOJIUTOB

1. I3oToHMueckuit KO3 PUITUEHT.
2. 3axoH pa3basienust OcTBanbia.
3. Kaxxymasics creneHb
JUCCOLMAIIMU CUIIBHBIX
AJIEKTPOJIUTOB.

4. Nonnas cuiia pacTBopa.

5. Teopus [Jle6as-Itokkens.

OuHas

ITHII

Kucmnoter un
OCHOBaHUA

1. CoBpemMeHHbIE PEICTABICHHUS.
2. IlpoTonuTuyeckue peakium.

3. Nonnoe npousseneHue Boasl, pH
pacTBopa.

4. Tlonsitue o 0ydepHbIX
pacTBopax.

OuHas

[THIT

OOMeHHbIE peakluu
B pacTBOpax

1. MonHbIe peakuuu B pacTBOpax.
2. VYcnoBusi NpPOTEKAHMS HMOHHBIX
peaKuui.

3. IIpoueccsl
KOMILIEKCOOpa30BaHuUs.

4. Peakuuu HeUTpanu3aUu U
peaKuru TuIpoJIn3a CoeH.

5. T'ereporeHHsle paBHOBECUS B
pacTBopax.

OuHas

[THIT

OKHCIMTENIHLHO-
BOCCTAaHOBUTEIbHEIE
peakiuu B
pacTBopax

1. BaxkHelmme OKUCIUTENIHN U
BOCCTAHOBUTEIH.

2. DNeKTpOHBIE TPOLIECCHI.
3. DAEKTPOABUKYIIHE CUJTIBL.
4. MeTonbl cOCTaBJIEHHUS
YpaBHEHUM.

OuyHas

[THII




5. HanpaBneHnue npoTeKaHusl.
6. DIeKTpOIU3 paciiaBoB U
BOJIHBIX PACTBOPOB COJICH.

Bcero 3a 2 cemectp: 16u4. 0/16
Pasnen | Xumus OMOreHHBIX 1. O6mrast xapakTepucTrKa S- Ounas [THIT
) AJIEMEHTOB. 3JIEMEHTOB.
OnemenTts! [A u ITA 2. Bona xak BaxkHei1ee
rpymnn COEMHEHHE BOJOPOJIA.
3. Dnementsl |1A u 1A rpymm.
Ob6mas 1. Oburas xapakrepucTuka d- Ounas [THIT
XapakTepucTHka d- HIIEMEHTOB
JJIEMEHTOB. 2. Dnements! 1IB rpynmsi.
OnemenTsl 1B — 3. Onementsl [IVB u VB rpynm.
VIB rpynn 4. buonornueckoe 3HayeHue d-
sneMeHToB VI rpynmel.
XHMHUS 3JIEMEHTOB 1. Oburas xapakrepuctuka VIIB Ounas [THII
VIIB u VIIIB rpynn rpynmnsl. Maprasen.
2. O61as xapakrepuctuka VIIIB
rpymmbl. JKene3o, KoOanbT.
3. O01as xapakTepucTuKa
AJIEMEHTOB CEMEICTBA MJIATHHEIL.
Onements! IB u 1B 1. O6as xapakrepuctuka IB Ounas [THII
rpynn TPYIIIbL.
2. Coequnenust meau(1) u (1I).
Coenunenus cepedbpa. CoemMHEHHS
3omota(1) u 3omota (III).
3.06mas xapakrepuctuka |1B
rpynnsl. [{uak. PTyTs.
4. IlpumeHeHus: COEIMHEHUI PTYTH
Y [IMHKA B MEJIUIIMHE U (hapMaIvu.
Obmas 1. O0mias xapaktepucTuka rpynmnsl. | O4Has ITHIT
XapaKTepUCTHKA P- 2. bop.
JJIEMEHTOB. 3. AToMUHUI.
OnemenTs! [1TA 4. ®U3UKO- XUMHUYECKHUE OCHOBBI
TPYIIIBL IIPUMEHEHHUS COEIMHEHUN
QITIOMUHUS B METUIIMHE U
bapmaruu.
Onementsl [IVA 1. O6mas xapakrepuctuka [VA Ounas [THII
TPYIIIBL TPYIIIHL.

2. Yriepon. buosormueckas poib
yriepojga. XHUMHUYECKHE OCHOBBI
UCTIOJIB30BaHUSI  HEOPTaHMYECKUX
COEJMHEHUH yriepoja B MEIUIIMHE
u dapmanuu.

3. Kpemnuii. Mcnonb3oBanue B
MEIUIIUHE COCTUHEHNH KPEMHHUSI.

4. O6mas xapakrepuctuka VA
TPYIIIBL

5. Azot. ®ocdop. MbIIIbSK.
XUMHYECKUE OCHOBBI
UCTOJIb30BAaHUS COEAUHEHHH P-
AJIEMEHTOB V IpYIIILI B
(dapMarieBTHYECKOM aHaJIN3e.




OnemenTsl VA -VIA
rpynmn

1. O6mas xapakrepuctuka VA -
VIA rpynm.

2. BogopoiHbie cOeIMHEHMUSI.

3. M'mapokcun u cojii aMMOHHUS.

4. Okcunnl a3oTa.

5. A30THas U a30TUCTast KUCIOTHI U
HX COJIH.

6. ®ocdopnas kucnoTa u GpochaTsl.
2.Kucnopoa. XvUMUYECKHE OCHOBBI

OuHas

OPUMEHEHUS  JUKUCIOPOA
030Ha, a TakKxke
KHCIIOpOJia B
dbapmanuu.

3. Cepa. XuMHUYECKHE OCHOBBI
MIPUMEHEHHUS Cephl U e
COCIUHCHHI B MEIUIIUHE,
dbapmaruu, hapMaleBTHIECKOM
aHamse.

MeIUIINHE

COEeIUHEHNN

n

u

ITHIT

Onementsl VIIA —
VIIIA rpynn

2. l'anoreHsl.
3. p-3nemenThl rpynns! VIIIL

CBOMCTBa
(6aropoIHbIX ) Ta30B.
5.CBs13b
3a00JIcBaHUA €
OMOTr€OXMMHYECKUX IMPOBUHIIUM.

1. O01mas xapakTepuCTHKA TPYIIIHI.
4. ODusuyeckue M XUMHUYECKUE
WHEPTHBIX

SHAEMUYECKUX
0COOEHHOCTAMU

OuHas

ITHII

Bcero 3a 3 cemectp:

16

0/16

Hroro:

48

0/48

5.3. CemuHapbl

JlanHbI BuA pabOThl HE NPEAYCMOTPEH YUEOHBIM TJIaHOM

5.4. JlaGopaTopHble 3aHATHS

No Haumenosauue | Koi-
Pa3nena 3aHSATUN BO
4acoB

Tema nabopaTtopHbIX paboT

dopma
IIPOBEACHUS

[IpaxTu-
YyecKas
MIOATOTOBKA
Iy
[THIT)

2 cemecTp

Pa3znen | KommiexkcHEIE 4
3 COEIUHEHUSI

1. ITonyuenne aMMHUAavYHOTO
KOMILIeKca cepebpa.

2. KommiekcoHoMeTpruueckoe
OTpe/ieIIeHUE KalbIUsl, MAarHUS U
KECTKOCTH BOJIBI.

OuHas

[THIIT

Paznen | PactBOphbI 4
4 HE3JIEKTPOJIUTOB
Y BJIEKTPOJIUTOB

1. HaGmroenue siBIeHUs ocMoca.
2. PocT «MCKYCCTBEHHOMN KIIETKH
TpayOGe.

3. 'emoinn3 u masmonus
SPUTPOLIUTOB.

OuyHas

[THII

MPOJIOJKEHHE 4

1. Omnpenenenne KpUOCKOMMYECKUM
METOJIOM JIEIPECCUU PACTBOPOB (MM

Ounas

ITHII




OMOJIOTUYECKUX KUKOCTEH).
Onpenenenne TemnepaTypsl
3aMep3aHus YUCTOTO PACTBOPHUTEIS U
pacTBopa.

Pa3znen | Kucimotsl u 4 1. Bousnaue pa3eaenus Ha pH OuHas ITHII
4 OCHOBaHUS OydepHoro pactBopa.
2. Onpenenenue 6yhepHON EMKOCTH
pacTBOpOB.
Bcero 3a 2 cemectp: 16 0/8
Hroro: 16 0/8
5.5. IIpakTHyecKkue 3aHITUSA
No HaunmenoBanue Kou- [TepedeHn yueOHBIX BOIIPOCOB ®opwma | [Ipaktu-
Paszpnena JIEKIUI BO IIpOBE- | 4YecKas
4acoB JeHUsl | TOJro-
TOBKa
(I
ITHIT)
1 cemecmp
Pasnen | Ctpoenue aroma. 4 1. ATOMHO-MOJIEKYJIIPHOE yUEHHUE. Ounasa | IIHII
1 [lepuonnueckuit 2. CtpoeHnue sjpa.
3aKOH U 3. [loBenenue >1MeKTpOHA B aTOME.
epUOANYECKast 4. MHOT03JIEKTPOHHBIE ATOMBI.
CUCTEMa JJIEMEHTOB 5. ITopsimok 3amoTHEHUS] aTOMHBIX
.. Mennaeneena opOuTaneil.
6. [leppuoaruHOCTh U3MEHEHUS CBONCTB
aTOMOB.
MPOAOJIKEHUE 4 1.CtpykTypa nepuoanvecKoil CUCTEM: Ounas | TIHII
HEPUOLBI,
TPYIIIBL
2. Ilepnoauueckoe N3MEHEHHE CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB.
XuMHU4YecKas CBA3b 4 1. OcHOBHBIE XapaKTEPUCTUKHI Ounas | IIHII
XUMHUYECKOH CBS3H.
2. OCHOBBI METO/1a BAJICHTHBIX CBS3EH.
3. MeToJ1 MOJNEKYISApHBIX OpOUTAJIEH.
4. MexMomneKyJIsspHOe B3auMOIeHCTBIE
U KOMIIJIEKCOOOpa30BaHue.
MIPOJIOJKEHHE 4 1. MoHHas CcBs3b. Ounas | IIHII
2. Merannnaeckasi CBs3b.
3. Pemenwue 3amau.
Pa3znen | OcHoOBHEIE 4 1. TepmonuHamMuyeckas CUCTEMA. Ounas TTHII
2 TEPMOJMHAMHYECKHE 2. IlepBoe Ha4yaI0 TEPMOINHAMUKH.
TIOHSATHS U 3. Tepmoxumusi.
OIpPEEIICHUS.
Bropoit u tperuit 4 1.®opmMynupoBKH BTOPOTO 3aKOHA Ounag | IIHII
3aKOHBI TEPMOJUHAMUKHU.

TCPMOANHAMHUKNU

2. DHTpOIIHUS U €€ CBOWCTBA.
3. Pemrenue 3anau.




CxopocTh
XUMHUYECKON
peaKIuu.

1. IlpenmeT XMMHUYECKON KUHETUKH.
2. ®akTOopHI, BIUSIOUIUE HA CKOPOCTh
peaKIuu.

3. MonekyJspHOCTb U NOPSAJOK pPEaKLUU.

4. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT
TeMIepaTypsbl.

Ounas

ITHIT

Karanus

1.Karanuz. 'omorennsiit u
reTepPOreHHBIN
2.DepMEHTATUBHBIN KaTalln3.

QOunas

ITHII

Kunernueckut u

TepMOI[I/IHaMI/I‘IeCKI/Iﬁ

MOJIXOJbI K
XUMHYSCKUM
PaBHOBECUSIM

1. XumMnueckoe paBHOBECHE.
2. Koncranra paBHOBecCHS.
3.Pemenue 3amay.

QOunas

ITHII

Bcero 3a

1 cemectp:

32

0/16

Paznen

Kommiiekcurie
COEIMHEHUS

4

1.Koopaunanmonnas teopus Bepuepa.

2. Homenknarypa u knaccudukanus KC.

QOunas

ITHII

MMPOJOJIDKCHUC

1. YCcTOHYMBOCTh KOMILIEKCHBIX
COCIUHCHMHI.

2.KoHcTaHTa HECTOHKOCTH.

3. Pemenue 3aqau.

QOunas

ITHII

Paznen

PactBops!
HEBJICKTPOJIUTOB U
3JIEKTPOIIUTOB

1. Bona — BaxkHEHIIHI pacCTBOPUTEIb.
2. CriocoObl BeIpaKeHUsI KOHIEHTPAIUU
pacTBOPOB.

3. PacTBOpUMOCTB TBEpBIX BEIIECTB B
BOJIC.

4. PacTBOPHMOCTP T'a30B B KHJIKOCTSIX.
5. 3akon Bant-T'odda. Ocmoc.

6. M3oTOoHNYEeCKUI KOOPPUIUEHT.

QOunas

ITHII

MMPOAOJIPKCHUC

1. 3akon pazbasnenus OcTBanbpaa.

2. Kaxymasicsi CTerneHb JUCCOIUAIIIT
CUJIBHBIX AJIEKTPOJIUTOB.

3. Monnas cuna pactBopa. Teopus
JleOas-Xrokkens.

QOuHas

ITHII

Kucmnoter un
OCHOBaHUA

1. CoBpemMeHHbIE NPECTABICHUS.

2. IlpoTonuTuyeckue peakium.

3. Nonnoe npousseneHue Boasl, pH
pacTtBopa.

3. Ilonsitre o OydhepHBIX pacTBOpax.
4. Pemienue 3ajau.

QOunas

ITHII

OOMeHHbIE peakluu

B pacTBOpax

1. MonHbIe peakuuu B pacTBOpax.

2. YcnoBus NpOTEKaHNS HOHHBIX
peaKkui.

3. Ilpouecchl KOMIIIEKCOOPAa30BaHMUSL.
4. Peakuuy HEUTpaIU3ALMU U PEAKIIUU
TUAPOIIN3a COJICH.

5. I'eTeporenHsle paBHOBECHS B
pacTBopax.

6. Pemenue 3amauy.

Ounas

ITHII




OKHUCIHUTENBHO- 1. Baxxneiine OKMCIUTENN U Ounas | IIHII
BOCCTaHOBUTEIIbHBIE BOCCTaHOBUTEIIH.
peaKkuuu B 2. DNEKTPOIHbIE TPOLECCHI.
pacTBOpax 3. DNEeKTPOABUKYIINE CUJTIBL.
4. MeTtozbl COCTaBICHUS YPABHEHU.
5. HanpaBnieHue nporexkaHus.
MPOAOJIKEHUE 1. DnekTposn3 paciiiaBoB U BOJIHBIX Ounas | IIHII
pPacTBOpPOB COJIEH.
2. Pemenue 3amauy.
Bcero 3a 2 cemectp: 32 |0/18
Pasnen | Xumus OMOreHHBIX 1. OO6mras xapakTepucTuka S- OvyHas [THIT
) AJIEMEHTOB. AJIEMEHTOB.
OnemenTts! [A u ITA 2. Boza xak Baxkueliee
rpynn COEIMHEHHUE BOJIOPO/IA.
3. Dnementsl |1A u 1A rpymm.
4. JlaboparopHas pabora.
OO6mas 1. O6mas xapakrepuctuka d-anementoB | Ounas | [THII
XapakTepucTHka d- 2. Dnements! 1B rpynms.
3JIEMEHTOB. 3. Onementsl IVB u VB rpynm.
Onemenrts! 1B — 4. buonoruueckoe 3HaueHue d-
VIB sneMeHToB VI rpymsbl.
rpynn
XUMHS 3JIEMEHTOB 1. O6mas xapakrepuctuka VIIB rpynnsl. | Ounas | ITHII
VIIB u VIIIB rpynn Maprasneun.
2. O6mas xapakrepuctuka VIII1B
rpynmnsl. JKene3o, KoOanbT.
3. O0mas xapakTepuCcTHKa 3JIEMEHTOB
CEMENCTBA IUIATUHBI.
4. JJaboparopnas paboTa.
Onements! IB u 1B 1. O6as xapakrepuctuka |B rpynmnsi. Ounas | IIHII
rpyImI 2. Coegunenust meau(1) u (I).
Coenunenus cepedpa. CoequHEHUS
3omota(1) u 3omora (III).
3.06mas xapakrepuctuka |1B rpynms.
[Munk. PTyTH.
4. IlpumeHeHHs] COEAMHEHUN PTYTH U
[IMHKa B MEAUIIMHE U dapMalnu.
5. JlabopaTopHas pabora.
Ob6mas 1. O61mas xapakTepuCTHKa TPYIIIIHI. Ounas | IIHII
XapaKTepUCTHKA P- 2. bop.
AJIEMEHTOB. 3. AnroMUHUH.
OnemenTs! [1TA 4. ®U3UKO- XMMUYECKHUE OCHOBBI
TPYIIIBL MIPUMEHEHHUS COCTMHEHUI aTFOMUHUS B
MEIUIIMHE U (hapMalluu.
5. JJaboparopHas pabora.
Onements! IVA n 1. Oburas xapakrepuctuka [VA rpynner. | Ounas | [THIT

VA rpynmnst.

2. Yrnepon. buonorndeckas poib
yriaepoaa. XuMHUYeCKHEe OCHOBBI
HCIIOJIb30BaHUST HEOPTAHUICCKUX
COEIMHEHUH yriepoa B METUIIUHE ’
dbapmanuu.

3. Kpemnuuii. Micnonb3oBanue B
MEIMIIMHE COCTMHCHUN KPEMHHSI.




4. Obmas xapakTepuctuka VA TpyIIbL.
5. Azot. ®ocdop. MbIIBSK.
XUMHUYECKUE OCHOBBI UCIIOJIB30BAHUS
COCIMHEHUH P-2JIEMEHTOB V IPYIIIIbI B
(dapmaleBTUYECKOM aHATU3E.
6. JlabopaTopHas pabora.
Onementol VIA 1. O6mas xapakrepuctuka VIA rpymmel. | OuHas [THIT
TPYIIIbI 2. Kucnopoa. XumMuueckue 0CHOBBI
MPUMEHEHHUS JUKUCIOPOa U 030Ha, a
TaK)K€ COEJMHEHUI KUCIIOpO/1a B
MeAUIMHE U (hapMalH.
3. Cepa. XUMHUECKHE OCHOBBI
MPUMEHEHHUS Cepbl U €€ COCTMHEHUI B
MeAuIuHE, (apMaIni,
(dbapmaleBTUYECKOM aHATU3E.
4. JlTaboparopnas paboTa.
Onementsl VIIA — 1. O0mras XapakKTEepPUCTHKA TPYIIIIBI. OuHas [THIT
VIIIA rpynn 2. l'anoreHsl.
3. p-3nemenThl rpynns! VIIIL
4. duznueckre U XUMUYECKHUE CBOMCTBA
WHEPTHBIX (0J1IarOPOIHBIX ) Ta30B.
5. CBs13b BHIEMUYECKUX 3a00JI€BaHUM C
0COOCHHOCTSIMU OMOT€OXUMUYECKUX
IIPOBUHIUH.
6. JlJabopaTopHas pabora.
Hrorosoe 3aHsTue 1.IIpoBepka HHAMBUAYAIbHBIX 3a1aHUN Ounas ITHII
2.3amura pedepartos
3.UtoroBoe TecTupoBaHue
Bcero 3a 3 cemecTp 36 0/18
Hroro 100 0/50
5.6. Knunnyeckue NnpakTH4ecKue 3aHATUS
Jlannbiit BuA paboThl HE MPEIYCMOTPEH YYEOHBIM TIIaHOM
5.8. CamocTosiTe1bHAsI pa00Ta 00y4aKOLIMXCSH
HaumenoBanue Tembl Bun camocTrosiTenbHOM Onenounoe Kon-Bo Kon
JICITUTUTAHBI HITA BHEAYIUTOPHOM pabOTHI CPEJICTBO 4yacoB/ | KOMIIETEHIH
paznena oOyuaromuxcsi / KOHTPOJIb KOJI-BO u (if)
CaMOCTOSITENIbLHON pabOThI Jac Ha
ITHIT
Paznmen 1. Xumus kak | Hanmcanue pedepatos, CobecenoBanue 12/6 Nork-1.4
Hayka. CtpoeHue MOATOTOBKA TIPE3eHTALNN
BEILIECTBA. (ITHIT)
Pa3nen 2. OcHOBHEBIE NuauBunyansHoe NunuBuyanbHbIe 12/6 Horx-1.4
(U3UKO-XMMHYECKHE | BBIITOJIHEHUE PACUETHBIX 3a/laHus
3aKOHOMEPHOCTH 3a/IaHUN U YIPAXKHEHUI
MPOTEKaHUS (ITHIT)
XUMHYECKHX
ITPOLIECCOB
Pa3nen 3. OcHoBbI [IpopabGoTka y4eOHOI U NuauBuayanbHbIe 16/8 Norik-1.4
KOOPJAMHAILIMOHHOU CIPaBOYHOU JIUTEPATYPHI, 3a/laHus
TEOPUH. JIEKIIMOHHOT'0 MaTepuasa 1o




teme (ITHIT)

Pa3nen 4. OcHOBBI Hanwucanue pedepatos NuauBuayanbHbIe 20/10 Nork-1.4
XMMHUHU PaCTBOPOB. MOJITOTOBKA 3aJaHHS
[IpesenTanuii (ITHIT)
KoHTposb caMocTosITeIbHOM 8/8 Nornk-1.4
pa6oteI(ITHIT)
Pasgen 5. Xumus [TpopaboTka y4eOHOI u TemaTuka JOKIJIaq0B 84/42 Honk-1.4
OMOTEHHBIX CIPaBOYHOU JINTEPATYPHI,
3JIEMEHTOB. JEKIIMOHHOTO MaTepuaa mo
TEME,

[IOArOTOBKA JJOKJIAJA K
y4acTHUIO B KOH(EpEeHINH

(TTHIT)
KoHTposib camocTosTENhHOM 8/8 Norik-1.4
paboteI(ITHIT)
Kontpounb DK3aMeH 36
Bcero yacos 196

6. IlepedyeHb Y4eOHO-METOAMYECKOr0 o0ecmeYeHUsl VIS CaMOCTOSITeIbHOH PadoThl
o0yuarouuxcst Mo JUCHUNJINHE
1) OOGmmas 1 HeopraHUYECKast XMMHUS: y4eOHO-METOIUUECKOE MTOCOOUE K MPAKTUUCCKUM 3aHATUAM IS
cTyneHToB | Kypca HanpaieHus moarotToBku 19.03.01 — buorexnonorus (nmpoduns — TexHomorus
nekapcTBeHHbIX npenapatoB) Yacts 1/ coct.: K. C. DnpbexwsH, E. B. benuk, O. A. {roatoH [u ap.].-
Craponoins: U3a-so CTI'MY, 2018.- 88c.
2) OOr1as 1 HeOpraHU4eCKast XUMHUS: YUeOHO-METOINIECKOE TTOCOOUE K MPAKTUICSCKUM 3aHATHIM JIsI
cTyneHToB | kypca Hanpasierus moarotoBku 19.03.01 — buorexnonorus (nmpoduns — TexHomorus
nekapcTBeHHbIX npenapartoB) Yacts 2 / coct.: K. C. DnpbexwsH, E. B. benuk, O. A. {roatoH [u ap.].-
Crasponoins: 1M3a-so CTI'MYVY, 2018.- 120c.
3) OOr1as 1 HeOpraHUYeCKask XUMHUS: YIeOHO-METOANIECKOE TTOCOOHE K MPAKTUICCKUM 3aHATHIM JIJIsI
CTYJIEHTOB 2 Kypca HamnpasiieHus noarotoBku 19.03.01 — buorexnonorus (mpodpuns — TexHomorus
nexkapcTBeHHbIX npenapaTtoB). Yacts 3 / coct.: K. C. DnpbexbsH, E. B. benuk, O. A. [{roatoH [u ap.].-
Crasponons: M3a-so CTIMYVY, 2016.- 136¢.
4) JleKuMOHHBIN MaTepHai o AuciuiuimHe «O0MIas 1 HeOpraHuYeCcKask XUMHSD»
5) MeTtonuyeckue peKOMEHAANN [0 OpraHU3aluu CaMOCTOSTEIbHOM paboThl CTYIEHTOB MPH
M3YYeHUU JUCIUILTUHBI «OO0I1as 1 HeopraHM4ecKast XUMUS

7. OneHOYHBIC MAaTePHAJIBI /ISl IPOBEACHUS TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlMU
o0yuarouuxcst Mo JUCHUNJINHE

7.1 IlepedyeHb KOMIETEHIHI ¢ YKAa3aHHEM 3TANOB UX (JOPMUPOBAHHSA B NpoLeEcce 0CBOCHHUSA
o0pa3oBaTe/IbHON NPOrPaMMBbI

Ko xoMriereHmu Cemectp Otan (GopMHUPOBAHHUS

OIIK 1.4 1-3 HaYyaJIbHBIA

7.2 Onucanue nokasareJieil ¥ KpUTepHeB M MIKAJ OLCHMBAHUSI KOMIIETCHIIUH

Komnerenuus OIIK-1. CnocobGeH u3yudaTh, aHaIM3MpPOBATH, HCIIOIB30BaTh OMOJIOTHYECKHE
OOBEKTHI M MPOLECCHl, OCHOBBIBASACh HAa 3aKOHAX M 3aKOHOMEPHOCTAX MaTeMaTHYeCKHX, (pU3MUECKHX,
XUMHAYECKHX M OMOJOTMYECKHX HayK M UX B3aUMOCBSI3AX

Honk-1.4
[Tonp3yeTcst 3akoOHAMH ¥ 3aKOHOMEPHOCTSIMU XMUMHYECKUX U OMOJOTHYECKUX HAYK M UX B3aHMOCBS3bIO




OnenuBaemslii  pesyibTar | Kpurepun IIpouenypa oueHuBaHus
(meckpunTop) OLICHUBAHMSI Texkymuit [TpomesxyTouHas
KOHTPOJIb AtTecranus
1. Ilpupony 1.Ananusupyet CobecenoBanue CobecenoBanue
XUMHUYECKHUX PEAKLIUNA | IPUPOJY XMMHUYECKUX IIpakTHKOOpPHUEHTUPOBAHHOE
1 MEXaHU3MOB UX peakuuin u 3a7aHue
IIPOTEKAHUA C Y4ETOM | MEXaHU3MOB ux
KMHETUYECKOTO U IIPOTEKAHMUSI
TepMoauHamuudeckoro | 2. Knaccudumupyer TectupoBanue CobecenoBanue
IIOJIXOJI0B K XUMHUYECKHE pPEaKLUU [IpakTUKOOpUEHTHUPOBAHHOE
OIMCAHHUIO c y4eTOM 3a/laHue
XUMHUYECKHUX KMHETUYECKOTO u
IIPOLIECCOB C LENBIO TEPMOJIMHAMUYECKOTO
ONTUMHU3ALUU II0JIX0JI0B
YCJIOBUH KX 3.0ueHuBaer TectupoBanue, CobecenoBanue
IPaKTHIECKOH KUHETUYECKUU U cobecenoBaHne [IpakTHKOOPUEHTUPOBAHHOE
peann3anuu TEPMOJAMHAMUYECKUN 3a/lanuc
MIO/IXO0J1 K OMMCAHUIO
XUMHYECKHUX
IIPOLIECCOB C LENbIO
§ ONTUMHU3ALUH
= YCIIOBHM HX }
IIPaKTUYECKON
peanzanuu
2. CBoiicTBa 1. OnuceiBaer CobecenoBanue CobecenoBanne
HEOPTaHWYECKNX CBOICTBA [IpakTHKOOPHUEHTUPOBAHHOE
COEIMHEHUN U XUMHYECKHUX 3a/laHue
3aKOHOMEPHOCTH COEMHEHMI
WU3MEHEHUS ITHX 2. @opmynupyer ColGecenoBanue CobecenoBanue
CBOMCTB OT YCJIOBHH U | 3aKOHOMEPHOCTH [IpakTUKOOpUEHTHPOBAHHOE
MEXaHU3Ma N3MEHEHHUS 3aJlaHuE ue
IIPOTEKAHUS PEAKIUN | XUMHUYECKHX CBOMCTB
OT YCIIOBUM U
MexaHHu3Ma
IIPOTEKAHUSI peaKui
3.Hossie XapakTtepusyer NunusunyansHoe | CobecenoBaHue
HaIpaBJICHUS B HOBBIE HAIPABJICHUS B | 3a/laHUE [IpakTHKOOpHUEHTHUPOBAHHOE
HEOpraHUYecKon HEOpraHUYecKOi 3a/laHue
XUMHH XUMHH
1.IIpornosupoBars 1.CamocToATENBHO WNunuBunyansHoe | CobecenoBanue
HalpaBJieHUE U COCTaBJISIET IPOTHO3 | 3aJlaHUE [IpakTUKOOpUEHTHPOBAHHOE
pe3yibTaT GU3UKO- pe3yabTaToB (hU3UKO- 3a/laHue
XUMHYECKHUX XUMHYECKHX
IIPOLIECCOB U IIPOLIECCOB "
& | XUMHYECKUX XUMHYECKHX
g | nmpeBparenuit IIpEBPALLCHUI
> | GHONIOTUYECKH 2.XapakTepu3yer NuausBunyansHoe | CobecenoBanue
Ba)KHBIX BEILIECTB HanpaBJIeHUs 3aJlaHue [IpakTHKOOpHUEHTHPOBAHHOE
MIPUMEHEHUS 3a/laHue
pE3yJIbTAaTOB

(hU3UKO- XUMHYECKUX
ITPOLIECCOB U




XHUMHYCCKHUX

BiageeT HaBBIKOM

1.HaBbikamu paboThI
B JabopaTopuu
HEOPraHUYeCKOM
XUMUU; IPOBEACHUS
HAyYHBIX
UCCJIEJOBAaHUU
CUHTE3a
HEOPTraHUYECKHUX
BEIIECTB, aHAIN3a
pE3yJIbTaTOB
JKCIIEPUMEHTOB

MPEBPALLECHU I

OHOJIOTMYECKH

B2)KHBIX BEIICCTB

1.CamocTosaTensHo NunuBunyanpHoe | CobecenoBanue
OCYIIECTBIISICT 3aJlaHue [TpakTUKOOpUEHTHPOBAHHOE
MOATOTOBKY pabouero 3a/laHue

MecTa JUIst

[IPOBEICHUS

XUMHYECKOTO

HCCIIETIOBaHUS

2.Ilnanupyer CobecenoBanue CobecenoBanne
MOCJIEZI0BATEILHOCTD [IpakTuKOOpUEHTHPOBAHHOE
MIPOBEICHUS 3a/1aHue

JKCIIEPUMEHTA

3.CaMOCTOSITENBLHO WNunuBunyansnoe | CobecenoBanue

MIPOBOJUT 3aJlaHue [IpakTuKOOpUEHTHPOBAHHOE
XAMHYECKUM 3aJlaHue

JKCIIEPUMEHT

4.Ananuzupyer CobecenoBanue CobecenoBanue

pE3yNbTaThI [IpakTUKOOpUEHTHPOBAHHOE
MIPOBEICHHOTO 3a/laHue

XUMHYECKOT0

WICCJICTOBAHUS

Onucanue MIKaJI OLEeHUBAHUSA

B pamkax OamnbHO-pEHTHHIOBOM CHCTEMBI yCII€BAEMOCTh CTYJEHTOB MO KaXKIO0M AMCIUILINHE
OLICHHUBAETCA B XOJ€ TEKYIIEr0 KOHTPOJS M MPOMEKYTOUYHOW arTecTalud. MakCUMalbHO BO3MOKHBII
0aym1 3a TEeKYUIMl KOHTPOJIb yCTAaHABIMBAEeTCS PaBHBIM 5 OamnoB. PeldTHHrOBBIM Oamn 3a pabory B
cemectpe (QopMHUpYETCS Kak cpeaHee apu(METHYecKoe 3a Bce BHUIBI PadOT  0OyJaromImxcs,
NPEeIyCMOTPEHHBIX paboueil mporpaMMol AUCHUIIUHBL. PeHTHHroBBIN Oai 3a sk3aMeH (hopMupyercs
U3 CJENYIOIINUX COCTaBJISIONINX: OLIEHKH 3a TECTUPOBAHHE; OLEHKA MPAKTUYECKUX HABBIKOB M YMEHHMIA;
cobeceZIoBaHUE 110 SK3aMEHAIMOHHBIM BOIIPOCAM.

PeliTuHrOBBII 0aul, BBICTaBISIEMBIH CTYIEHTY, (PUKCUpyeTCcs B CHEIHAJIbHOM BEAOMOCTH H
JOBOJUTCSI 1O CBEJICHUS CTYACHTOB.

IIkana nepecyera 0a/JI0B 110 JTUCHHILIMHE IPH IPOMEKYTOYHOM (popme
aTTecTalMHU MO AUCHUILVIMHE — 3a4eT

bann Onenka YpoBeHb chopMUPOBAaHHOCTH
KOMITETCHIIN T
ot 4,5 10 5,0 «3a4TEHO» Bricokwuit
ot 3,5 no 4,4 «3a4TEHO» Cpennuit
or 2,5 1o 3,4 «3aYTEHO» [Toporossrit
MeHee 2,5 «HE 324TCHO» MuHUMAaTbHBINA

OI_ICHKE[ 3a DOK3aMCH BBICTABJIIACTCA C Y4YCTOM PC3YJIbTATOB CO6CCC,Z[OB&HI/I$I n OICHKHU
IMPAKTUYCCKUX HABBIKOB BO BPpEMs DK3aMCHaA.

Yposenw
chopmuposannocmu

bann Ouyenka




KOMnemeHyuu
ot 4,5 10 5,0 «OTIIMYHOY Bricokuii
ot 3,5 10 4,4 «XOPOIIIO» Cpennmiit
ot 2,5 no 3,4 «YZOBJIETBOPUTEIBHO» IToporosslii
MeHee 2,5 «HEYAOBJIETBOPUTEIHLHO MuHUMAaTbHBIN

OneHka «OTJMYHO» BBICTABISETCA OO0ydYaromeMycs, [IyOOKO M MPOYHO YCBOMBIIEMY
IIPOrPaMMHBIM MaTepuall, HCYEPIIBIBAIOLIE, ITOCJIEI0BATEIBHO, TPAMOTHO M JIOTHYECKU CTPOMHO €ro
M3JIararolieMy, B OTBET€ KOTOPOrO TECHO YBS3BIBAIOTCS TeOpUs C IpakTukou. IIpm 3TOM
00y4JaroIuiicsi He 3aTPYJHACTCS C OTBETOM IPU BHIOM3MEHEHUU 33/1aHUs, CBOOOIHO CIPABIISIETCS C
3aJla4yaMM, BOIPOCAMM M JPYrMMH BUAAMHM IIPUMEHEHMS 3HAHUH, I10Ka3bIBA€T 3HAKOMCTBO C
MOHOTpaUUECKOW JHUTEpaTypod, NPAaBMIBHO OOOCHOBBIBACT MPHUHATHIC pPELICHHS, BJaJeeT
Pa3sHOCTOPOHHUMM HaBBIKAMU M IPHEMaMH BBIIIOJIHEHUS IPAKTUYECKUX PaloT.

OneHka «XOpOILIO» BBICTABISIETCS O0YyYarImeMycsi, TBEPAO 3HAIOIIEMY MpPOTrpaMMHBIN
MaTepuaj, TPaMOTHO U IO CYHIECTBY €r0 M3JararouieMy, KOTOPBIM HE JOIyCKAaeT CYHIECTBEHHBIX
HETOYHOCTEH B OTBETE, IPABUIBHO IIPUMEHSET TEOPETUYECKUE IIOJIOKECHUS IIPU PELIECHUU
IPAKTUYECKUX paboT U 3ajiay, BiiajieeT HeOOXOJUMbIMHU HAaBbIKAMU U IIPUEMaMU UX BBIITOJHEHHUS.

OneHka «y/10BJ€TBOPUTEIbHO» BBICTABISCTCS OOydYalOMIEMYyCs, KOTOPBI WMeeT 3HaHHA
TOJIBKO OCHOBHOI'O MaTepuaia, HO HE YCBOWJ €ro JeTajled, JOIYyCKAaeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE (HOPMYIHPOBKH, HAPYIICHHUS MOCIEIOBATEIBHOCTH H3JIOKEHUS POrPAaMMHOTO
MaTepuasa U UCIBITHIBAET TPYJHOCTH B BHIIIOJHEHUH NIPAKTUYECKUX HABBIKOB.

OneHka «Hey/IOBJEeTBOPUTEIbHO» BBICTABISACTCS OOydJaromieMycsi, KOTOPBI HE 3Haer
3HAYUTENbHOM YacTH MPOrpaMMHOI0 MaTepualia, JOIMYCKaeT OIIMOKH, HEYBEPEHHO BBINOIHSIET WIH
HE BBINOJIHSIET IPAaKTUUYECKHE PabOThI.

Hepeqeﬂb MNPAKTUHICCKUX HABBIKOB:

1. CaMOCTOSTEBHO OCYIIECTBISET MOATOTOBKY pabovero Mecra Jiisi IPOBEACHUS XUMUIECKOTO
HCCIIEIOBAHUS

[TnarupyeT mocnea0BaTeIbHOCTh IPOBEACHHS SKCIIEPUMEHTA

CaMoCTOATEIHHO MPOBOAUT XUMHYECKHIA SKCIIEPUMEHT

AHaIM3UPYET Pe3yIbTATHI MPOBEJACHHOTO XUMUYECKOTO HCCIICTOBAHUS

Brnaneer mpaBuiiamu 6e30macHoi paboThl B XUMHUECKOM TabopaTropuu

BrameeT HaBBIKAMU 110 BBIMTOJIHEHHIO KOJIMYECTBEHHOTO aHAIN3A

[TpoBoAUT (PU3MKO-XUMUYECKHE PACUETHI

[IporHo3upyer HampaBliecHHUE W CMEIICHHE paBHOBECHS OOMEHHBIX W  OKHCIHTEIHHO-
BOCCTaHOBHUTEIbHBIX PEaKIIHii

©ONDUAWN

7.3 TunoBble KOHTPOJBbHbIC 33IaHUS MM HHBbIC MAaTEPHAJIbI, HEOOXOAMMBbIC NJIsI OLECHKH

3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [JEATEJbHOCTH, XAPAKTEPU3YIOIIUX 3TaIlbl

(popMHpOBaHUSI KOMIIETCHIIHI B IIpoIecce 0CBOCHUsI 00Pa30BaTeJIbLHON NPOrPaMMBbI

3aueT BBICTABIAETCSA IO pe3yjabTaTaM pabOThl B CEMECTpe, MpHU CcJadye BCEX KOHTPOJIbHBIX
MEpOINPHUATHM, MPELYCMOTPEHHBIX TEKYIIUM KOHTpoJIeM ycrneBaeMoctu. Ilpoumenypa 3aderakak
OTJENbHOE KOHTPOJIBHOE MEPONpPUSTHE HE TMPOBOJAUTCS, OILICHMBAHWE 3HAHMM OO0ydYaromerocs
IIPOUCXOAUT I10 PE3YJILTATAM TEKYILErO KOHTPOJIS.

Bonpocs! 1J1s1 NPOBEPKH YPOBHSA TEOPETHYECKOM MOATOTOBKH 00y4YaI0Ierocs:

1. CoBpemeHHOE MpeACTaBlIeHWE O CTPOEHUU artoma. [lopsnok 3amojHeHHs! ypoBHEH, MOAYypOBHEH U
opOutaneli coriacHo npuHuuny [laymm, npasuny ['ynna. S, p, d u f - anemeHTHI.

2. Ilepnonnuecknii 3akon /.M. MenzmeneeBa M ero TpakTOBKAa Ha OCHOBAHWW COBPEMEHHOW TEOpUHU
cTpoeHus aroMa. PU3HUECKHil CMbICIT HOMepa nepuona. Ilepuonst u cemencrsa. [ pymnmnel ¥ MOATPYIIIILL.
3. KoBanenrtHas cBs3b. VloHHas CBS3b KaK MPENENbHBINA CITy4Yall MOJISIPHON KOBaJIeHTHOH cBsi3u. [loHsTHE
BAJICHTHOCTH U CTEIICHU OKUCIICHHUS.



4. Mexanu3Mm oO0Opa30BaHMs KOBAJCHTHOW XWMHUYECKOW CBs3u. HacklmaemMocTh W HalpaBiICHHOCTh
KOBAJICHTHOM CBSI3U, T U G - CBS3b.

5. IlepBoe Hauamo TEepMOJMHAMUKU. DHTAJIbIUSA. ODHAOTEPMHUYECKHE M OSK30TEPMUYECKHE PEaKIIHH,
MIPUMEPHI.

6. IloHsATUS O CaMONpPOW3BOJILHO MPOTEKAIOMIMX Ipoleccax. DHTPONUsS - Kak (DYHKUHS COCTOSHHS
CHCTEMBI. 3aBUCUMOCTb SHTPOIIUHU OT arperaTHOTO COCTOSIHHS BEIIECTBA, €0 IPUPOIBI U TEMIIEPATYPHI.

7. Jlaiite ompeneneHUE MOHATHUSM: CTAllMOHAPHOE COCTOSHUE, PABHOBECHOE COCTOSIHHE, IEPEXOIHOE
coctosinue. [TapameTpsl cucTeMsl U GYHKIIUU COCTOSHUSI.

8. Omepruss ['mb6ca — KpuTepuili CaMOMPOM3BOJILHOTO MPOTEKAHUA H300apHO-U30TEPMUUYECKUX
MIPOLIECCOB B 3aKPBITHIX CUCTEMAaX. DK33p- U SHIAIPrOHUYECKHUE MPOLIECCHI.

9. Dueprus ['nb6ca. IIpornozupoBaHue HAINPABICHHUS CAMOIPOHU3BOJIBHO MPOTEKAIOIIUX IPOLECCOB B
W30JMPOBAaHHBIX U 3aKPBITBIX CHUCTeMax. [epMOIMHAMHUYECKHE YCJOBHS paBHOBecus. Poub
SHTAIBIUHHOTO W SHTPONUHHOTO (PAaKTOPOB.

10. 3akon I'ecca( dopmymupoBka, MaTEeMaTHYECKOE BBIPAKCHHE) W CIEACTBUS M3 HETo. OJK30- H
SHIOTepMHUECKHE Mporecchl. CTaHAapTHBIE TEIIOTH 00pa30BaHUs U CTOPAHUSI.

11. OO6patumsbie 1 HeoOpaTHMbIE O HAMPABICHUI0O XUMUYECKUE peakUru. 3aKOH JEHCTBYIOIIUX Macc.
KoHcTanTa XMMHYECKOTO paBHOBECHS, €€ (PU3NIECKHIA CMBICIL.

12. Xumuueckoe paBHOBecue. OrmpeneneHre CMEIICHHs XUMHUYECKOTO PAaBHOBECHS MPU H3MEHEHHH
ycioBuid Ha ocHoBe npuHuuna Jle-Illarenpe.

13. PacTtBOphI, pacTBOpUTENb, pAcTBOPEHHOE BemiecTBO. PacTtBopuMocTh. CrocoObl BBIpaXKEHHS
KOHIICHTPALM! PaCTBOPOB.

14. KonnuratuBHbIE CBOICTBa pa30aBIEHHBIX PACTBOPOB AJIEKTPOJIUTOB. 3akoH Payns u crneictBus u3
HETO: MOHIKEHHNE TEMIIEPATypPhl 3aMEP3aHUs PACTBOPA, MTOBBIIICHUE TEMIIEPATYPhl KUTICHHUS.

15. SBnenue auddy3un u ocmoca. OcMmoTHueckoe aasieHue. 3akoH Baut-T'odda. M3oronnmueckwuii
KO3 PHIIHIEHT.

16. T'umo-,u30- W TrUNEpTOHHYECKHE pPAcTBOPbl. OCMOJSIPHOCTP U OCMOJSUIBHOCTH. [loHsiTHE 00
n300cMHH. PoJib 0OCMOTHYECKOTO JJaBieHNs B OMOJIOrH4eckux cucremax. [lnazmonus, ruaponus, Typrop.
17. Teopust sneKTpoaUTHYECKON nuccounanuud AppeHuyca. I[loHsTHE O CHIBHBIX U clIa0bIX
anekTposutax . Koncranra nonusamuu. 3akon pazoapienus OcTBayibaa.

18. PaBHOBecume MeXay pacTBOPOM M OCAIKOM TPYTHOPACTBOPUMOro HsyekTtponurta. Koncranta
pacTBOpUMOCTHU. Y CIIOBUS 00pa30BaHMsI U PACTBOPEHUS OCaIKa.

19. OxucanTenbHO-BOCCTAHOBUTEIbHBIE peaknuu, HuX THMIBL. (OCHOBHBIE TIOHATUSA: OKHUCIUTENb,
BOCCTAaHOBHUTEIb, OKHCIEHUE, BOCCTAHOBJIEHNUE. POJIb OKUCINTEIBHO- BOCCTAHOBUTEIBHBIX MPOIECCOB B
MeTaboIU3MeE.

20. Nonnszauus Boael. MMoHHOE npou3BeneHne BOAbL. BOAOPOAHBIN M THIPOKCHIBHBIN MOKA3aTElb.

Bonopoauslii mokaszarenb OMOIOTUYECKUX KUAKOCTEN (KPOBb, CIIFOHA, MOYa).

21. [IporonuTuyeckas Teopust KUCI0oT W ocHoBaHuM bpencrena-Jloypu. OcHOBHBIE OIpeaeIeHUS:
MPOTONUTHYECKAs] PeaKIlsi, KUCI0Ta, OCHOBaHUE, aM(OIHUT, CONMpPSDKEHHBIE Mapbl — KUCIOTa-

OCHOBaHME. THUIIBI TPOTONUTUYECKUX PEAKIIHI.

22. OCHOBHBIE MTOHATUSA TEOPUHU CTPOCHUSI KOMILJIEKCHBIX COEIMHEHHI: IEHTPAJIbHBINA aTOM, JIUTAH]IbI,

KOOPAWHAIIMOHHOE YMCIIO, JIGHTAaTHOCTh. BHOIIOTHYecKH Ba)KHbIE KOMIUIEKCHBIE COSTMHEHUS: XEJIaThlI.
23. KoHcTaHTa HECTOMKOCTH KaK OCHOBHOM KpPHUTEpPHH YCTOHYMBOCTH KOMIUIEKCHOTO HOHa. BbiBecTn
KOHCTaHTy HECTOMKOCTH Ha mpumepe KomiuiekcHoro katuona [Ag(NHs)]".

24. Knaccudukanus peakuuil B KUHETHUKE: peakMd FOMOTE€HHbIE, TeTepOreHHbIe; PEaKIMU MPOCThIE U
CITO’KHBIE.

25. IlpeaMeT M OCHOBHBIE TIOHATHS XUMHUYECKOM KUHETUKU. CKOPOCTh XMMHUUECKOW pEeaKIMH, CpeIHss
CKOpPOCTh TOMOT€HHOW PEaKIni, ICTHUHHAS CKOPOCTh PEaKITUH.

26. 3aBUCHUMOCTb CKOPOCTH XHUMHUECKOW peaKkIMM OT KOHLEHTpalMH. 3aKOH JEWCTBYIOLIMX Macc.
KoHcTanTa ckopocTu peakiuu, ee Gu3n4ecKuil CMbICI.

27. 3aBUCHUMOCTb CKOPOCTH peakuuu oT Ttemnepatypsl. [IpaBuwino Baurt-I'opda. OcobGennoctu
TEMIIEPATYPHOT0 KO3PPUIIMEHTa CKOPOCTH PEAKIMH JIsl ONOXUMUYECKUX MTPOLIECCOB.

28. Teopusi aKTUBHBIX COYIapeHHMH. ODHEpreTMyeckuid npoduiab peakuuu; IMOHATHE 00 >HEPTUu
aKTUBALIMU. Y paBHEHUE AppeHuyca.



29. Karanmz u kataimzatopbl. [OMOTeHHBIM W reTeporeHHbli Katanm3. CyImHOCTh JACUCTBUS
KaTaJan3aTopoB.

30. Ponp katanuza B JKU3HEACATEIBHOCTH OpraHm3MoB. DepMeHTaTHBHBIN Karanu3. OcoOeHHOCTH
KaTaJIUTUYECKON aKTUBHOCTH ()EPMEHTOB.

31. bydepnsie pacTBOpel W  CcHUCTeMbl. MexaHusm OydepHOro neWcTBus (Ha  NpuUMepe
rupokapOoHaTHOTO Oydepa).

32. KonuuecTBeHHBbIE XapakTepucTHku OydepHbix cucrteM (pH; 3ona Oydepnoro neiictBus: OydepHas
€MKOCTb).

33. dDocdarabie OydepHBIe CHCTEMBI OpraHU3Ma, COCTaB.

34. T'emoryiobuHOBast OyepHas cucTemMa M €€ JJOKaIu3arusl.

35. AmmnokucnotHas (OenkoBasi) OydepHas cucrema. Katnonnas u aHnoHHasl.

36. ApreHTtomeTpusi: TUTPAHT, MHAUKATOP, IPUMEHEHUE B MEIUKO- OMOJIOTHYEeCKON PAKTHKE.

37. Bomopox. OOrmas xapakTepucTHKa. B3amMmoaeicTBHUE BOAOpPOJa C KHCIOPOJOM, TaJOrCHAMH,
aKTUBHBIMH METaJUIaMU U OKCHJIaMu. buonornyeckas poyib BOAOPO/a.

38. Ilepokcun  Bomopoma. Ilpupoma  cBsizeli W xuMmMudeckue  cBoicTBa.  OKHUCIHTETHHO-
BOCCTaHOBUTEJIbHASI IBOMCTBEHHOCTh. buonornyeckas posb. [Ipumenenue B Meaunuuae u hapmaium.

39. OOmias xapakrepuctuka 31eMeHToB |A rpymmbl. OCOOEHHOCTH KOMIUIEKCOOOpa30BaHUS IEMEHTOB
IA rpynmnel. buonorudeckas posib B MUHEpallbHOM OajnaHce opranu3Ma. [IpuMenenue coequHeHH TUTHS,
HATpHUs U KaJus B MEIULMHE U apMaluu.

40. OOmas xapaktepuctuka snemeHToB I|IA rpynmbl. buonmormyeckas ponb kanbims. [Ipumenenue
COEMHEHUI MarHus, KaJIbIus U Oapusi B MEIUIMHE U B (hapMaIi.

41. CoctaB KOCTHOM TKaHM, PEaKIUH, JIEKaIIlHMe B OCHOBE ee oOpasoBaHus. SIBIeHHE M30MOphHU3MA.
CrpoHLUEBbII U OEpUIUINEBBII paxHUT.

39. OOmias xapakrtepuctuka snemMeHToB [II A rpynmbel. Xumudeckass akTUBHOCTh OOpa W allFOMUHUS.
AHTHCENITUYECKHE CBOWCTBa OOpHOW KHCIOTHI M Oypbl. llpuMeHeHHWe amfOMUHHS B MEIHWIWHE U
(dhapmanuu.

42. O6mas xapakrtepuctuka sineMeHToB IVA rpymnmel. CoeawHEHUs Yriepoaa - OCHOBAa JKUBBIX
opranu3moB. buosnorudeckas pois yriepona u kpemHus. TokcuuHoe aerictBue okcuaa yriaepoaa (I1).

43. OO6mas xapakrepuctuka s1emenToB VA rpymnmsl, buonoruueckas pons a3ora, pocdopa, MbIIIbsKa.
XUMHUYECKHE OCHOBBI MPUMEHEHHs] B MeauluHe W (apmanuu ammuaka, okcuaa asora (1), Hutpata
HaTpHUsl, OKCUJOB U COJIEH MBIIIbSIKA, CYPbMbl U BUCMYTA.

44. A30T. DNEKTPOHHOE CTPOEHHE aToMa, BO3MOXKHBIE CTENeHM OKHUCIeHUs. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHAS JIBOMCTBEHHOCTh A30THCTOM KHUCJIOTBI M €€ coyiel. [IpuMeHeHne B MeauuuHe U
¢bapmarn. TOKCHYHOCTD COJIEH a30THOM M @30THCTON KUCIIOT.

45. O6mias xapakrepuctuka 3nemeHToB VIA. Kucnopoa. AmmoTpornHbie MoAuUKAIUU KUCIOPOJA.
XHUMHYECKasi aKTUBHOCTh MOJIEKYJIIPHOrO Kucinopozga. buonormdeckass ponb kucnopozga. Ilpumenenue
030HA U KUCJIOPOJa, a TAKKE COeAMHEHUI KHCII0pOo/ia B MEIUILIMHE U (hapMallUu.

46. Cepa. OOmiass xapakTepuCTHKa. OJIEKTPOHHOE CTpoeHHe aroma. KHCIOTHO-OCHOBHBIE W
OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA COEAVMHEHUN cepbl. [IpuMeHeHne cepsl €€ COeqMHEHUN B
MeIULMHE U (hapMaIH.

47. DOnementsl VIIA rpynmbl (ramorensr). OOmiass xapakrepucTtuka. IIpocTele BemiectBa M HX
XMMHMYECKass aKTUBHOCTb. XJIOp, CTPOCHHME aTOMa, MOJIEKYJBl M HOHOB, CTEIEHH OKHCJICHHUS.
KucnopoaHbie KUCIOThI XJI0pa U UX coiu. buosornyeckas poss xinopa. [IpumeHenne coemHeHni Xaopa
B MEIMIIVHE.

48. Bpowm, #iog. Ctpoenue atoMoB U MOHOB. CteneHn okucieHus. Kucmopomasle coenHeHs] OpomMa u
fona. buonornyeckas pons iona. [Ipumenenue coequHenuii Opoma 1 ioja B MeAMLIMHE U (hapMarium.

49. O6mas xapakrepuctuka 3eMeHToB VIB rpymmbel. Xpom. DiekTpoHHOE CTpOeHHE aToMa Xpoma.
Kuc10THO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA COEAMHEHUH XpoMa (Ha mpumepe
OKCHJIOB U THUJIPOKCHUIOB XpoMa). bronornueckoe 3HadeHne xpoma 1 MOJIMOieHa B OpraHU3Me.

50. Obmas xapakrtepuctuka snemeHToB VIIB rpynmsl. Mapranen. DIeKTpOHHOE CTpPOCHHME aTroMma,
XapaKTepHbIE CTENEHU OKUCIEeHUs. KICIOTHO-OCHOBHBIE I OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBA
COeIMHEHUH (Ha MpUMepe OKCUI0B M THIPOKCUIIOB Mapranua). Vicronp3oBaHue nepMaHraHara Kauus Kak
AHTHCENITUYECKOTO CPE/ICTBA.



51. O6mas xapaktepuctuka sjeMeHTOB VIIIB rpynmer. JKeme3o. DieKTpOHHOE CTpOEHHE aToma.
buonorudeckass ponb. ['emornobun u xenezocoaepkamue (epMEHThL. XUMHUECKas CYIIHOCTh HX
JIEUCTBUSL.

52. KoGanbt u Hukenb. Baxneiimme coeaunenusi kobampta (II), xobampra () m nukens (IT).
OO6pa3oBanne KOMIUIEKCHBIX coenHeHnid. Butamun Bio.

53. OOmias xapakTtepucTuka odyeMeHTOB |B  rpymnmbl. DNEeKTpOHHOE CTPOCHHME aTroMa  MEIH.
buonoruueckas pons. Menbcoaepxamue ¢epmentsl. [Ipumenenue cepebpa B KauecTBE JI€UEOHBIX
IIpenapaToB.

54. O6mas xapaktepuctuka »d37meMeHToB |IB rpynmel. DnekTpoHHOE CTpoeHHME arToma IIMHKA.
buonoruueckas poib; HUHKOcoAepkale ¢epMeHThl. Mcrnonb3oBaHue COCAMHEHUN LUHKA U PTYTH B
KauyeCTBE JIEKAPCTBEHHBIX IIPENIapaToB.

7.4 Metoanuyeckue MaTepUuajbl, onpeaesiomme Npoueaypbl OeHUBAHUS 3HAHMI, YMEHHIA,
HABBIKOB M (WJIHM) ONbITa /AeATEJbHOCTH, XaPAaKTepU3YKOIIHX IJTanbl (OpPpMHPOBAHMS
KOMIIeTeHIH

OnenuBanue cGHOPMUPOBAHHOCTH KOMIIETEHIIMM  OCYIIECTBISETCS Ha OSK3aMEHE B  XOJe
MIPOMEXYTOUHOM aTTecTalluu. B sK3aMeHalMOHHbIA OMIeT BKIIIOYAIOTCS TPH TEOPETHUECKUX BOIPOCA U
3aJlaHue Al TPOBEPKH yMEHHUs OOYYaloIIMMHUCSA MPUMEHSTh TEOPETUUYECKHE 3HAHUS NJS PELIeCHUs
MPAaKTUYECKUX U MPOPECCHOHATFHO OPHEHTUPOBAHHBIX 3a71a4.

Kaxnplii 3K3aMeHallMOHHBIA BOMPOC W 33JaHHE OLIGHHWBAETCS IO NATHOAJUIBHOM —IIKale.
DK3aMeHaIMOHHbIE OMJIEThI YTBEPKAAIOTCS Ha 3acelaHuu Kadeapol.

[Topsmok BeICTABIEHUS OLIEHOK 32 IK3aMEH.

Onenka 3a sx3aMmeH (D) onpenenseTcst Kak cpeqHeapu(PMeTHdecKoe CyMMBbI OTBETOB Ha BCE BOIIPOCHI
W 3aJ]aHMs], YKa3aHHbBIE B 9K3aMEHAI[MOHHOM OuJIeTe, C MOMOIIBIO POPMYJIBI:

Bl+ B2+ B3+ 1fp
3 '
rae Bl, B2, B3- onenka 3a 1, 2, 3 ponpoc Oxnera;

ITp — OUEHES 30 NPAETHYECEDE HIAHHE.
Hroroeas ouenxa 0o gacounande  (H)  ewcraensercs ¢ yuerom  pefTHHOBOTO
Oana, NOIY4EHHON0 TPH GCBOSHIH THCIHITHHEL:
I+ P
H= .
2
Fae P~ pefTHHrOBEG Danm no JHCIHILTHAE;
I — OUEHEA 33 FKTAMEH.

UrtoroBass omenka mo gucnumumHe (M) ompenensieTcss B COOTBETCTBUM C  MpaBUJIAMH
MaTeMaTHYECKOTO OKPYTJIEHHS, IepecdeT B OIEHKY MO0 S5-OapbHON IWIKaje OCYIIECTBISETCS B
COOTBETCTBUHM CO IIKAJON Tepecyera OaljioB MO JUCIHUIUIMHE TPU MPOMEKYTOUHOM aTTeCTallH B
dbopme sK3aMeHa.

8. YueOHO-MeTOAMYECKOE 00ecTeyeHre U CIUILIHHbI
8.1 OcHoBHas JuTEpaTypa

IleuaTHBIC u3gaHus SHGKTPOHHI)IG U3JaHUs

1. Konuun, A. B. O6mas xumus : yueOnuk / A. B.
XKonnun ; nox pexn. B. A. Ilonkosa, A. B. Konnuna. -
Mocksa : ITDOTAP-Menuna, 2014. - 400 c. - ISBN 978-
5-9704-2956-3. - TekcT : anektrponHsIi // DBC
"Koncynprant crynenra” : [caiit]. - URL : Pexxum
JOCTYTIA: 10 TIOJIITUCKE
https://www.studentlibrary.ru/book/ISBN97859704295
63.html

2. Xonuun, A. B. O6mas xumus [D1eKTpOHHbII
pecypce]: yaeonuk / A. B. XXonuun; oz pen. B. A.
ITonkoBa. - M.: I'D0TAP-Menua, 2012. - 400 c.: wi. —



https://www.studentlibrary.ru/book/ISBN9785970429563.html
https://www.studentlibrary.ru/book/ISBN9785970429563.html

Pexxum noctymna: o nmoganucke
-http://www.studentlibrary.ru/book/

ISBN9785970421086.html

3. Ilomkog, B. A. O6mas xumust [ DneKTpOHHBIH
pecypce] : yue6. / B.A. ITonkos, C.A. Ily3zakos. - M. :
I'DOTAP- Menua, 2010. - 976 c. — Pexum gocryna: mno
noamucke http://www.studentlibrary.ru/
book/ISBN9785970415702.html

8.2 /lomosiHuTEILHAS JIUTEPATYPaA

IleuaTnble U3JaHusA

:‘)J'ICKTpOHHBIe HU3aaHHuA

1. XKonuun, A. B. O6mas xumus [Teker] : yue0. /
A. B. Xonnun ; nox pen. B. A. Ilonkosa, A. B.
Komuuna. - M. : I'DOTAP-Meaua, 2012. - 400 c.
2. Tlonkos, B. A. O6mas xumus [Tekct] : y4eo. /
B.A. [Tonikos, C.A. Ily3akos. - M. : I'D0OTAP-
Menama, 2007. - 976 c.

3. [TpakTuky™m 110 00IIeH U OHOOPTraHMIECKON
XUMHH : yueb.mocobue / o pen. mpod. B. A.
[Tonkoga. - 4-¢ u3x., nepepad. u gor. - M. :
Axanemust, 2013. - 256 c.

4. XyuMus: OCHOBBI XUMHUH KHBOTO [ TekcT] :
yue0./1s crya. By3oB / B. U. Cnecapes. - 5-e u3f.,
ucnp. - CII6.: Xumuzaar, 2009. - 784 c.

1. I[Ty3axoB, C. A. Xumus [ D1eKTpOHHBIHN pecypc]:
yueOnuk / C.A. Ily3akoB. - 2-¢ u31., UCTp. U AOIL. -
M. : I'DOTAP-Menua, 2006. - 640 c. — Pexxum
JOCTYTIA: TIO TIOAIHCKE
http://www.studentlibrary.ru/book/
ISBN5970401986.html

9. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKANMOHHOM

cetu «HHTEpHET»

He0O0XO0AMMBIX JJISl 0CBOCHHS AUCHHUILINHBI,)BC

1. IToptan «O6pazoBanue» [ DNEKTPOHHBIN pecypc]|. — Pexum gocryna:

http://www.humanities.edu.ru.

2. ®enepanbubiii moptan «Poccuiickoe oOpazoBanue» [ DneKTpoHHBIN pecype]. — Pexxum nocryma:

http://www.edu.ru.

3. ®enepanbHoe xpanwuie «Enunas kosekus mugpoBbIX 00pa30BaTEIbHBIX PECYPCOBY»
[DnexTpoHHEI pecypc]. — Pexxum goctyma: http://school-collection.edu.ru u ap.

4. http://filam.ru/view_cat.php?cat=11 — caiit mo KCE

5. CaiiT HayyHO-nIOIYJIsIpHOTO )XypHana no KCE[OnekTponHslii pecypc]. — Pexum nocryna:

http://www.limm.mgimo.ru/science/links.html —

6. Hayunslii xypHan «Nature» [DnekTpoHHbIH pecypc]. — Pexum goctyna: www.nature.com/ —
7. Hayuno-nonynsipHbIii sxypHan «Hayka u )xu3Hb» [DnekTpoHHbIN pecypc]. — Pexxum nocryna:

nauka.relis.ru/rubriki.htm —

8. Untepuer-pecypc «VYcnexu @uznueckux Hayk» [DnexkTpoHHsbIi pecypc]. — Pexxum nocrymna:

ufn.ioc.ac.ru/ufn.html -

9. http://www.biblioclub.ru 3bC «YuuBepcureTckas OMOIHOTEKA OHIANHY
10.www.e.lanbook.com DBC Usnarenscta «JIAHBb»

10. JIuneH3HOHHOE U CBOOOIHO PACIIPOCTPAHsieMOe POrPaMMHOe o0ecreyeHne

JIuIeH3UOHHOE U CBOOOTHO PacCpOCTPaHIEMOE IPOTPAMMHOE 00eCTICUeHHE



http://www.studentlibrary.ru/book/%20ISBN9785970421086.html
http://www.studentlibrary.ru/book/%20ISBN9785970421086.html
http://www.studentlibrary.ru/%20book/ISBN9785970415702.html
http://www.studentlibrary.ru/%20book/ISBN9785970415702.html
http://www.studentlibrary.ru/book/%20ISBN5970401986.html
http://www.studentlibrary.ru/book/%20ISBN5970401986.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/

HaumenoBanme Jorosop
CepBuC NPOBEPKU YHUKAIBHOCTH TEKCTA Jorosop Ne 149/3K ot 24.07.2023
[Tnardopma BuaeokoHbepentmii Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: Yuusepcuret [Ipod Jorosop Ne 27 ot 30.04.2014
kaspersky endpoint security Jorosop Ne 179/3K or 18.08.2023
Apxusarop 7-zip becrnaTHblit
Adobe Acrobat Reader DC becruiaTHbII
Astra Linux Common Edition Jlorosop Ne 199/9T ot 12.09.2023
1C: DnexTponHoe obyuenue. KoprnopatuBHbIit Horosop Ne 78/3T ot 06.06.2022
YHHUBEPCHUTET
1C: DnexTponHoe obyueHue. Beb-kabuner Horosop Ne 78/3T ot 06.06.2022
IperoiaBaTelisi U CTyJICHTA
Koncynperant [liroc Jorosop Ne 318/9T ot 09.01.2023

11. Onucanme MarepHaJbHO-TEXHHMYECKOH 0a3pl, He00OXOAUMOH [JIsi  OCYLIeCTBJICHHUS
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIIMHE

11.1 IloMeneHus AJisi NPOBeAeHUs] YUeOHbIX 3aHATHH

[Tomemenuss s mOpoBeleHHs — y4yeOHBIX — 3aHATUH,  COOTBETCTBYIOLIME  JCHCTBYIOIIUM
IPOTUBOMNOXAPHBIM IPAaBUIaM U HOPMaM.

11.2 Texnuveckue cpeacTBa 00y4eHUs

Jlig peanuzanuy JUCUMILIMHBI HCIIOJB3YIOTCS CIEAYIOIINE TEXHUUECKUE CPEICTBA:

- TEXHUYECKUE CPEJCTBA IepeAayn yuyeOHOM MHpOpMaluu — MPOEKLMOHHAs ammnapaTypa IIHPOKOIro
Ha3HAYCHMUS;

- o0opynoBanue (AyIUTOpUU C MYJIbTUMEIUMHBIM 000pyIOBaHHEM; HaOOPbl XUMHUYECKOH MOCY.IbI;
pPEaKTUBbI; TEPMOMETPBI; MOHOMEPBI-PH-METpBI; KOHIYKTOMETP; CTalarMOMETPBI; BHCKO3UMETPBHI;
MHUKPOCKOIIBI;  (DOTORIEKTPOKOJIOPUMETD; CIEKTPO(YOTOMETP; AHAIUTHUECKUE BECHI; TEPMOCTAT;
CYyIIWJIbHBIM IIKa(d; JenuTeNbHbIE BOPOHKH; OIOPETKM [UId TUTPOBAaHMS; IE€pEMEILIMBAIOIIEe
YCTPOMCTBO JJIsl SKCTPArupoBaHMsI, YCTAHOBKA FOPU3OHTAIBHOTO U BEPTUKAIBHOTO 3JeKTpodopesa;
MarHUTHBIC MEIIAJIKH; HarpeBaTeb MPOOUPOK; IICHTPUDYTH.)

[Tomenienust OCHAIIEHB! KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IIOAKIIOYEHUS K ceTH VIHTepHET
U obecrieueHueM JJOCTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeNIbHYIO Cpely YHUBEPCUTETA.
11.3 IloMenieHus AJIsl CAMOCTOATEIBHOM PadOThI
ITomemienust oCHaIIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO NOAKIIOUEHU K ceTh MHTepHeT n
o0ecrniedeHus JOCTyIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.



Pabouast mporpamma nuctumuinabl «OO0IIas 1 HEOPraHUYECKask X UMHSI

Pa3zpaborana:
HoueHT xadeapsl o0mIei u benuk E.B.
OMOJIOTUYECKON XUMHU

OO6cyxneHa:

Ha 3aceJaHuu Kadeapsl oOuen u

OHMOJIOTUYECKON XUMHH,

3aB. Kadenpoit Onboekbsin K.C.

CornacoBaHa u PEKOMCHIOBaHa K MCIIOJIb30BAHUIO B O6pa3OBaTeHBHOM mponecce s o6yqa}0mﬂxc>1 110

HanpasieHuto noarotosku 19.03.01 buorexnonorus 2024 roga nHabopa ounoii ¢popmsl o0yyenus. [lnan
ono6pen Yuenbim copetoM CTI MY 29 mas 2024r, npotokon Nel0.

PyxoBonutens OIIOII BO Yypunosa T.M.

JlexaH ¢akynpTeTa ryMaHUTapHOTO
Y MEJUKO-OMOJIOTMYECKOT0 00pa3oBaHus ®enpko H.A.
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