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1. Iles1b 0OCBOEHUA JUCIUIIIAHBI

Leab ocBOeHMS AUCHMIIMHBI - (QOpPMUpOBaHHE OOIIECTIPO(ECCHOHANBHBIX KOMIIETECHIINN
(OIIK) Ha OCHOBE CHCTEMHBIX 3HAaHUW OO0 OCHOBHBIX XHMHUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHYECKHX MPOLIECCOB HA MOJEKYISIPHOM M KJIETOYHOM YPOBHSX; O CTPOCHMM M MEXaHU3Max
(GYHKIMOHUPOBAHUSL OHOJOTMYECKH AaKTHUBHBIX COCAMHEHHM; (OPMHPOBAHHME €CTECTBEHHOHAYUHOTO

MBIIIICHHS 0aKalaBpOB-OMOTEXHOJIOTOB.
[Iporpamma paspaborana B cootBercTBHH ¢ ®I'OC BO mo nampaienuto moaroroBku 19.03.01
buotexHonorus, yrBepxaeHHbINH npukazoM MunoOpuayku Poccun ot 10 aBrycra 2021 roma Ne736.

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

JJis OCBOCHMSI TAaHHOM JTUCIUTUTHHBI HEOOXOMMbBI 3HAHUSI, YMCHHSI M HABBIKH, CHOPMUPOBAHHEIC

Ha IpebIIyIEeM YPOBHE 00pa30BaHus.

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

YCHENIHOTO OCBOCHUS CIEAYIOUIUX TUCIUILINH U MPAKTUK:

-XUMUS OMOJIOTHYECKH aKTUBHBIX BEUIECTB (4 CEMECTD);

-pusuueckas xumus (5-6 cemectp);

-OCHOBBI OMOXUMUH U MOJICKYJISIPHOU Onosioruu (5 cemectp);

-aHaNMTHYeCKas Xumus (6 cemectp);

- (pu3uKO-XMMHUECKHE METO/IbI aHAIH3a B OMOTeXHOIOTHH (7 ceMecTp).

3. IlepeyeHb MJIaHUPYEMBIX Ppe3yJbTATOB OOy4YeHHs] 1O JMCUMILIMHE,

COOTHECCHHBIX C

IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbHON MPorpamMm

PesynbraTel OCBOEHHSI AMCHMUIUIMHBI C(HOPMYIUPOBAHBI B COOTBETCTBHH C MPO(ECCHOHATHLHBIM

CTaHJIapPTOM:
— «Crnenuanuct Mo MPOMBINUICHHOW (apmanuu B 001acTH oOeCreYeHUs KauyecTBa JIEKapCTBEHHBIX
cpeactB» (3apeructpupoBad B Muntocte Poccun 20 urons 2017 r. N 47480, yrBepkJieH MPUKa30M OT
22 wmas 2017 r. N 429H) (mpouw3BOACTBO (apMalleBTUYECKUX CYyOCTaHIIUM, TPOU3BOICTBO
JIEKapCTBEHHBIX INIPENaparoB M MaTepHalloB, NPUMEHSEMBIX B MEIUIMHCKUX LEIAX, HAy4HbIE
UCCIIEIOBaHUsT U pa3paboTKW B 00JacTH €CTEeCTBEHHBIX M TEXHUYECKMX HayK, BeJeHHe palor,
CBSI3aHHBIX C (hapMaleBTMYECKOW CHCTEMOW KadecTBa IPOM3BOJCTBA JIEKAPCTBEHHBIX CPEICTB)
(MH)XeHepbl B IMPOMBIIIIEHHOCTH M Ha MPOU3BOJCTBE, CHEIUAINCT MO MPOMBIIIEHHOW (apmaiuu B

oOnactu o0ecrieueHus KauecTBa JICKAapCTBCHHBIX CpeI[CTB)

Kon [Tnanupyemble pe3yiabTaThl O0y4eHHs
U COZIepKaHUE 3HaTh Ywmetp Brnaners HaBbIKaMu
KOMIIETEHLINU

OIIK-1. Cnocoben n3y4uaTrb, AHAJIM3UPOBATHL, HCIIOJb30BAThH OMOJIOTHYECKUE OOBEKThI H IMpOLECCChI,
OCHOBBIBAsICb Ha 3aKOHaX ©W 3aKOHOMCPHOCTAX MATCMAaTHYCCKUX,
OMOJIOTUYECKUX HAYK U UX B3aMMOCBA3AX

CI)HSI/I"IeCKI/IX, XUMHUYECKUX U

Normk-1.4 1. OcnoBuble 3axonsl | 1. [IpoBoauts pusuko- 1. ITIpaBunamu
[Tons3yercs oOuieil XuMum, a TakKe | XUMHUUECKHE Pacu€Thl; 6e3omacHoi paboThI B
3aKOHaMH U CHOCcO0BI ux | 2. [Iporuo3upoBathb XUMUYECKOM
3aKOHOMEPHOCTS | IPUMEHEHUS IUIS | HalpaBJICHHUE n1abopaTopuu
MU XUMHYECKHX | PELICHHS CaMOIPOM3BOJILHOTO 2. Metogom
1 OMOJIOTUYECKUX | TEOPETHUECKHIX W | IPOTEKaHUS TPOIIECCOB B KOJIMYECTBEHHOTO
HayK U UX NPUKIIAJIHBIX 33/1a4. OpraHusmMe aHanmm3a
B3alMOCBS3bIO0 2.0cHoBHBIe TIOHATHS U | 3. [IporHO3MpOBaTh

OOBSICHATh CBSI3b | HalpaBJIEeHHE U CMELICHNE

MEXy HUMH. paBHOBECHUS] OOMEHHBIX U

OKHCIIUTEIbHO-




| BOCCTAHOBHTENBHBIX peakimii |

4. O0beM IMCUMIIMHBI B 3a4eTHBIX €IMHULAX € YKA3aHHEM KOJMYecTBAa aKaJeMHYeCKHX YacoB,
BbI/IEJIECHHBIX HAa KOHTAKTHYI0 padoTy o0ydamommxcs ¢ npenojaBatesieM (10 BHUAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4aroUXCs

HanmeHoBaHMe pa3aeiioB TUCIUTITHHBI KonTakTHas ayquTopHas CamMocTosTeabHas
paboTa o0yJaronmxcs ¢ paboTa, B TOM YHUCIIe
IperoaBaTesieM B 4acax, B KOHCYJIbTaI[U!
TOM YHCIIC
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1 | Pazgen 1. Xumus kak Hayka. CTpoeHue 8 16 - - - - 12 -
BEIICCTBA.
1 | Paznmen 2. OcHOBHBIC HU3NKO-XUMHUYECKHUE 8 16 | - | - - - 12 -
3aKOHOMEPHOCTH IMPOTEKAHHUS XUMUYECCKHX
MIPOIIECCOB
IIpome:xxyTouHasi aTTecTalUsA: 3a4eT 16 32 | - - - - 24
2 | Pa3znen 3. KoMimiekcHbIE cCOeIUHEHUS 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 aucuuiniuge 164 196

5.Conep:xanue JUCHMILIMHBI (MO1YJ5), CTPYKTYPHPOBAHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaAEMHUYIECCKUX YaCcoB U BU10B y‘leﬁHLIX 3aHATHI
5.1. Conep:xanue pa3iesioB AU CHUILIMHBI

Kon HanmenoBanue Kpatkoe conepxanue paszienon
KOMIIETEH- paszenos
007031
1 cemecmp

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

MecTo XMMUM B CHCTEME €CTECTBEHHBIX HAayK, IpPEICTaBICHUS O
muddepeHMatul 1 UHTETPAll XUMHUUA C OHOJOTHed, (QHU3UKOW U
JIpyTUMH €CTECTBEHHBIMH  HayKaMH. Ponp  xumumm  kak
MIPOU3BOIUTENILHON CHIIBI OOIIECTBA.

ATOMHO-MOJIEKYJISIPHOE Y4€HHUE, €ro 3HaueHHe [UId COBPEMEHHOMN
XMMHUH.3aKOH KPaTHBIX OTHOLICHUIT. ATOMHBIE opOuTan (s-, p-, d-, f-).
MHOro3J1eKTpOHHbIE aTOMBI. [TpuHIUIBI 3aI10JIHEHUS
aTOMHBIXOpPOUTANICH >JIEKTPOHAMU: TPHUHLIMII HAUMEHbIICH SHEPruw,
3anperta [laynu, npaBuiio ['yHna.

OcHoBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA.

[lepronnyHOCTh U3MEHEHUSI CBOMCTB aTOMOB. PazMep aTOMOB M HOHOB.
OpOuTanbHBI, KPUCTALIOXMMHYECKHH W KOBAJCHTHBIM PaguycChl
aTOMOB. 3Ha4YeHUE TEOPUH CTPOEHHs aTOMa B XUMUU U OHOJIOTUH.

[lepuoanueckuit | Dtanbl pa3BUTHUs EPUOAMUECKOTO 3akoHa. CTPyKTypa MepuoaNIEeCKOM
3aKOH U cucteMmbl. [lopsakoBelii Homep osnemeHTOB. Ilepuonwl, cemelicTBa
MepUoANYECKasl | AIEMEHTOB, YHCIO D3JIEMEHTOB B TNepuoje. ['pynmel U MOATPYIIIBI
cucreMa 9JIeMEHTOB. BapuaHTbl U300pa)KeHHs] TMEPUOJUYECKOM  CHCTEMBI
anemenToB JI.W. | (kopoTkue U AMHHBIE BapuaHThl). [lepuoanueckoe n3aMeHeHne CBOMCTB
MenneneeBa XUMHUYECKUX 3JIeMEHTOB. ['pynmnoBas u Tunosas aHajoruu.Bropuunas u
BHYTPEHHSIS IEPUOJMYHOCTh. XapaKTEPUCTHUKA CBOMCTB 2JIEMEHTOB U UX
OCHOBHBIX COEIMHEHHMI MO UX IMOJIOKEHUIO B MEPUOAUYECKON CUCTEME.
OOmenayuynoe u ¢miocopckoe 3HAYCHHUE MEPHOIUICCKOTO 3aKOHA

J.M.MeHneneena.
Xumuueckas OCHOBHBIE XapaKTEPUCTUKA XHUMHUYECKOW CBS3U. OJIEKTPUUYECKHUM
CBSI3b MOMEHT JIMIIOJNSl W HalpaBlIEHHOCTh  cBsi3u.  HacelaemocTh
KOBAJICHTHOM CBSI3HU. [Honspuzanus XUMUYECKON CBA3HU.

HamnpaBnennocts koBajieHTHON CBsI3M.OCHOBBI METOAA BAJICHTHBIX
cszeit (MBC). BanerntHocts. KpaTHOCTh XUMUYECKON CBS3H.

JlBa MexaHu3Ma 0Opa30BaHMsS KOBAJICHTHOW CBS3U: 0000IIECTBICHHE
HECMapEeHHBIX JIEKTPOHOB U JOHOPHO-AKIENTOPHOE B3aUMOJICHCTBUE.
[Ipupona XMMHYECKOW CBA3M B  KOMIUIEKCHBIX  COCIUHEHUSIX.
XUMUYECKas CBSI3b B TBEPJIbIX HEOPTAHUYECKUX BEIIECTBAX.

Pa3nes 2.0cHOBHBIC PU3HMKO-XUMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUA

XUMHYECCKHUX NMMPOLECCOB.

Nomk-1.4

OcHoBHbIE
TEpMOJUHAMUYEC
KHE MOHATHS U
ONpPEIECTICHUS.
IlepBoe Hauaino
TEPMOJUHAMUKHU

Tepmonnnamuueckass cucrema.. TepMoIMHAMUYECKUE TapaMETPHI,
¢GbyHKIMU cocTosiHMST U mpouecca. [loHsTHeM TepMOJIMHAMUYECKOM
PaBHOBECHH.

ITepBoe Hauamo TepmoauHaMHUKUA. POPMYIMPOBKM NEPBOrO 3aKOHA
TEPMOANHAMMKH. 3aBUCUMOCTb BHYTPEHHEN S3HEPTUH OT TEMIIEPATYPHI U
o0bema. Terora u pabora kak ¢opMbl nepeaayu sHepruu. Paborta
pacIIMpeHus UJICAIbHOIO Ta3a MPH Pa3INMYHbIX IPOLEccax. DHTAIBINUA.
CrangapTHble yciaoBHs. 3aBHUCHUMOCTb SHTAJbIMH OT TEMIEpPaTyphl.
3akoH ['ecca.

Bropoii u Tperuit
3aKOHBI
TEPMOJIMHAMUKH.
MaremaTudeckui
arnmapar
TEPMOJUHAMUKHU

@OopMyIMPOBKH BTOPOTO 3aKOHA TEPMOJUHAMUKHU. DHTPOIINS U €€
cBoOMCTBa. AOCONIOTHOE 3HAYEHHE PHTPOIUH U BBIYHCICHHUE U3
ONBITHBIX TaHHBIX. CTaTUCTUYECKUI XapaKTep BTOPOIo 3aKOHA
tepmoauHamMuku. Popmyna boinsumana. TpeTuit 3aK0H TEpMOAVMHAMUKH
(mocrynar Ilnanka, reopema HepHcta).

®dynnameHTangbHble ypaBHeHUs [ 106ca. OCHOBHBIE
TepMoauHaMu4eckue GyHkuu: sHeprus [ mb0ca u sHeprus
l'enpMronsua.

TepMmoanHaMUUECKHe MOTCHIINAIIBI, KX CBSI3b C TIOJIE3HOM pabOTOM.




Crannmaptabie 3Heprun [ m66ca oOpa3oBaHus BEmEeCTB. TaOIHIIbI
TEPMOAMHAMHYECKUX BEIUYUH. PacueT u sKcriepuMeHTaIbHOE
orpeesiecHue H3MeHEHHs SHeprun [ m00ca B XUMUYECKHUX PEaKIIHSIX.
VpaBuenus ['n66ca-I'enbmromnpiia u X BBIBO/I.

CxkopocTb
XUMHYSCKOM
peaKkiuu.
Karanus

OCHOBHBIE NOHATHS U NPEIAMET XUMUYECKON KNHETUKH.
DKClepUMEHTAIIbHBIE METO/IbI U3MEPEHUS CKOPOCTH PEAKLIUU
(xuMuueckue, Gpusnueckue, reoxumuueckue). GakTopsl, BIUSIONINE HA
CKOPOCTh XUMUUYECKOU peakiiui. OCHOBHOM MOCTYJIAaT XUMHYECKOM
KHUHETUKH (3aKOH JEHCTBYIOUIMX MAacc) B TOMOT'€HHBIX U F€TEPOT€HHBIX
cucremax. KoHcTaHTa CKOPOCTH XMMHUYECKON pPEaKIINH.

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

Karanu3s. Bunpl karanuza.BivsiHue katanu3aTopoB Ha CKOPOCTh
XUMHUYeCKUX peakuuii, Murubuposanue peakuuu. [Ipencrasienus o
MEXaHU3Me JIEUCTBUS KaTaau3aTtopoB. OCHOBHBIE CBOMCTBA
KaTaan3aTopoB (crenuduyeckas N30MpaTenbHOCTh, CHUYKEHUE SHEPTUn
aKTUBALIMH, BIUSHUE JUCTepCcHOCTH ). DaKTOPDI, BIUAIOIINE HA KaTaJln3
(BnUsIHME TEMIEPATYphl, JaBICHUS, PACTBOPUTES, AKTUBATOPOB U
WHTHOUTOPOB).

Kunernueckuii u
TEPMOJMHAMUYEC
KUU DOAXOIbI K
XUMHYECKUM
PaBHOBECHSAM

OOpatumble U HEOOpaTUMbIE XUMHUYECKHE peaKIUU. XHUMUYECKOEe
paBHOBecue. Kunermuecknii moaxon. I'OMOreHHoe M TreTeporeHHoOe
paBHOBecus. KoHCTaHTa paBHOBECUSI B TOMOTE€HHBIX U T'€TEPOTrCHHBIX
cucremMax. TepMOJUHAMUYECKUM MMOAX0Jl K XUMUYECKOMY PaBHOBECHUIO.
OyHaamMeHTanbHOEe ypaBHeHHMe [ub6bca U ero mnpuMeHeHHe K
XUMHUYECKUM paBHOBECHSIM. XHMMUECKas IE€pEMEHHas. YpaBHEHHE
M30T€PMbl XMMHMUYECKOW pEaklHMH, €ro BbIBOJ, AaHAJINU3 YCIOBUHI
PaBHOBECHS] M CAMOIIPOU3BOJIBHOIO MPOTEKAHUSI XUMUYECKOW peaKkIuu.
CBsI3b KOHCTAaHTBl PaBHOBECHS XMMHYECKOM pEakuuu U SHEPTUH
I'm66ca. IlpuBenennass sHeprus [mOOca u ee uCHOIB30BaHHUE TIPU
pacyeTax XMMHUYECKUX PABHOBECUH. DKCIEPUMEHTAIBHOE OINpPEAEIICHUE
W pacyeT KOHCTAaHThl paBHOBECHS IO TaOaUIaM CTaHAApPTHBIX
tepmoarHamudeckux BemuuuH. Cease Mexay K, Kc m K. BeBon
3aBUCHUMOCTH KOHCTAHTbl PaBHOBECUS OT TEMIIEpaTyphl. YpaBHEHHE
n300apel Baut-I'odda. BrnusHue naBneHus u TemmepaTypbl Ha COCTaB
pPaBHOBECHOM cMecu. PaBHOBecHs B peaslbHBIX cucTemMax. PaBHOBecHs B
TeTEPOre€HHBIX CUCTEMAX.

Pa3zgen 3. KoMmiiekcHbIe coeTMHEHUS

Normk-1.4

Komruiekcusie
COEITMHEHUS

CoBpemenHoe coJiep)KaHue MOHSATHUSA «KOMIUIEKCHBIE
coemuaeHus»  (KC).  Crpykrypa KC:  1meHTpadbHBIE  aToM
(xommiekcooOpa3oBaTenp), TMTaH Ibl, KOMIIJIEKCHBIM NOH, BHYTPEHHSS U
BHEUIHAS cdepbl, KOOPAWHALMOHHOE YHCIO LIEHTPAJbHOTO aTroMa,
JNEHTaTHOCTHJIMTaH/I0B. CIIOCOOHOCTh aTOMOB PA3IMYHBIX AJIEMEHTOB K
KOMILIEKCOOOPa30BaHUIO.

[Tpupona xumuueckux cBsazedd B KC. OOpasoBanue wu

nuccormaius KC B pacTBopax, KOHCTaHTBI 00pa30BaHUs M KOHCTAHTHI
HECTOWKOCTU KOMILIEKCOB.
Knaccudpukanmmss u  Homenkmarypa KC. KowmruiekcHbie KHCIOTHI,
ocHOBaHus U conu. [Tu-komruiekcel. KapOoHMpl MeTamnoB. XenaTHbie
u MaKpOLUKINYECKUE KC. buonornueckas pOJIb KC.
MertannodpepMeHThl, TOHITHE O CTPOCHHH WX AaKTUBHBIX I[EHTPOB.
Xumuaeckue ocHoBbI puMeHeHns KC B Gpapmanmn 1 MeTuInHE.

Pasnen 4. OCHOBBI XUMHH PACTBOPOB.
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PacTtBOpBI
HEAJIEKTPOJIUTOB

O06macTh )XUIKOTO cOCTOSTHUA. Boa - BakHEHIIMIA pacTBOPHUTEIb,
cTpoeHue Bojibl. OnpeeneHue NoHITHS «pacTBOpP». Bunbl pacTBOpoB.
CrniocoOsI BhIpayKeHUSI KOHIIEHTpAIMK pacTBOpoB. PacTBopenue u
pacTBOpUMOCTh. PacTBOpUMOCTH TBEP/IBIX BEILIECTB B BOJIE.
KoaddunmeHnt pacTBOpUMOCTH U €ro 3aBUCUMOCTb OT TEMIIEPATYPBhI.
Kpussie pactBopumoctu. Kpucramiu3zanus TBEp/IbIX BEIIECTB U3
pacTBopoB. PacTBOpUMOCTB T'a30B B KUAKOCTSIX. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B OT TEMIEPATYPhl U UX MAPLHAIBHOTO JIABJICHUS U
MPUCYTCTBUS 3IEKTPOIUTOB. 3akoHbl ['eHpu u JlansToHa. MneanbHbie
ra3oBbI€ U )KHUJKHE pacTBOpbI. Peanbubie pactBopbl. KoadduumeHnt
akTuBHOCTH.KoJumMraTiBHBIE CBOMCTBA PACTBOPOB HEIJIEKTPOIUTOB.
3akon Baat-I'odda. Ocmoc 1 ero posb B )KU3HEACATEILHOCTH
KUBOTHBIX U PACTUTEIIBHBIX OPraHU3MOB.

[ToHsATHS O MapUHATHHBIX MOJBHBIX BEIMYMHAX U METOAAX UX
onpeneneHus. YpasHenue I 'nboca-/lrorema. Bzanmocsizu
MapIHATEHBIX MOJBHBIX BEIMYNH, aKTHBHOCTEH M KO3 PHUIIMEHTOB
aKTUBHOCTEM, BRITEKAIONNX U3 ypaBHeHus ['n66ca-/lorema.

PactBops1
JIEKTPOJIUTOB

N3oTonnueckuit koappunuent. OcMOTHYECKOE IaBJICHUE, TaBICHUE
HACBIIIEHHOT0 ITapa pacTBOPUTEINS, TEMIIEpaTypa KUIICHHUs U Havyasa
KpucTaJlJIn3allu. OCHOBHBIE IT0JIOKEHUS TCOpHUHN BHGKTpOHHTHHGCKOﬁ
nucconuanuu Appenuyca. Kuciaorsl, 0CHOBaHUS U COJIM € TIO3ULIUU
TEOPUH IEKTPOIUTHUECKOHN auccorranuu. O6paTUMOCTh IIporecca
JMCCOLMALUU CcIa0BIX 3JEKTPOJIUTOB, CTENIEHb U KOHCTAHTA
nuccouuanuu. 3akoH pazoasienust OctBanpaa. Kaxyiascs ctenenb
JMCCOLMALIMY CUIIBHBIX 3JIeKTposInToB. [ToHsATHE 00 MOHHOM aTMOChepe.
AKTHUBHOCTB JIEKTpOJIUTa, K03(ppunmeHT akruBHocTH. oHHAs cuita
pactBopa. CTaHJapTHOE COCTOSIHUE PACTBOPEHHOIO AJIEKTPOJIUTA U
pactBoputens. Teopus Jlebas-I'tokkens. Poib 37€KTpoIuTOB B
KHU3HENIeATeIbHOCTH OPraHU3MOB.

Kucnors! u
OCHOBaHUA

CoBpemeHHbIE IpEJICTaBICHUS 0 KHCJIOTHO-OCHOBHOM
B3auMmozeiicteuu.  IIporosurnueckas teopus  bpencrema-Jloypu.
[ToHsiTHE O COMpPSKEHHBIX KHUCIOTaX MOCHOBaHUSAX. [Iporonutuueckue
peakuuu. ComnocTaBlIeHHE TEOPUI KUCIOT U OCHOBaHUN AppeHuyca H
MPOTOJINTUYECKOW TEOpUU ISl BOJAHBIX pacTBOpoB. KommuecTBeHHas
OLICHKa KHUCIOTHOCTH cpenbl. VoHHOE  IpoM3BENEHUE  BOJBI,
3aBUCHUMOCTh OT TeMIiieparypsl, pH pactBopa. Bogopoansiil noka3arensb
OMOJIOTMYECKUX KHUJKOCTeH. 3HayeHHe MOCTOSHCTBAa BenuuuHbl pH B
Oouonormueckux mnponeccax. Ilonsatue o OydepHbIX pacTBopax.
KuciaoTHO-OCHOBHBIE paBHOBecHsT M TJaBHbE Oy(epHble CHCTEMBI B
OpPraHM3ME YEIOBEKa.

OOMeHHBIE
pEaKIu B
pacTBopax

Honnble peakuumu B pacTBopax. MoHHO-MojdekymspHas ¢opma
3allMCH YPAaBHEHUN XMMHUYECKUX peakuuid B pacTBopax. Hampasienue
IIPOTEKAHHUA  PEAKUM B  pacTBOpax  JJEKTPOJIMTOB. Y CIOBHS
MPaKTUYECKH HEOOpaTUMOTo MPOTEKaHMsI MOHHBIX peakiuil. [Ipoueccs
KOMIUIeKcooOpa3zoBaHus B pacTtBopax CwmelleHHe paBHOBECHH B
pacTBopax KOMIUIEKCHBIX COEIMHEHUN. 3HaueHHe KOMILJIEKCHBIX
coeMHeHUl B Ouonoruu. Peaknuu HeWTpanu3aluMu W peakLuu
ruaponu3a cosed. CreneHb W KOHCTaHTa Tuaposnsza. DakTopsl,
OTpeNieNiAoNe CcTeneHb ruaponu3a. OOpaTuMmblii U HEOOpaTHUMBIA
rusiponus. Pone ruaponnsa 6M0OpraHMUECKUX COEMHEHUH B IIPOLIECCax
KHU3HEICATENIBHOCTU. | '€TepOreHHble  paBHOBECUS B PacTBOpaX.
[IpousBenenue pactBopumocTd. OOpa3oBaHue U PACTBOPEHHUE OCAKOB.

OKHUCITUTENBHO-

06111351 XapPaKTCPUCTHUKA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX




BOCCTaHO- npoueccoB. BaxkHeie OKUCIUTENIN U BOCCTAHOBUTENH. Biausaue
BUTEILHEIC peaKIu Cpeibl Ha XapakTep NpoayKToB peakiuu. CTaHaapTHbIE
peaKkuuu B OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIMANIBI. HanpaBnenue
pacTBOpax. MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiuii. MeTo b1
COCTaBJICHHS] YPABHEHHUI OKUCIUTEIIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUA.
Pa3znen 5. XuMusi OMOreHHBIX JIEMEHTOB.
Uonk-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. AKBAKOMILIEKCHI i KPUCTANIOTUIPATHI.

O6mas xapakrepuctuka. MiamMmeHeHue cBorCTB 31eMeHTOB IIA rpymnmbl B
cpaBHeHuu ¢ [A.

buonoruueckas poib s-3IeMEHTOB-METAJNIOB B MUHEPaIbHOM OallaHCce
opranuszma. Makpo- u MUKpPO-S-35ieMeHThI. COeTMHEHUSI KAIbIUs B
KOCTHOM TKaHHU, CXOJCTBO MOHOB KaJbIUs U CTPOHLIUSA, H30MOphHOE
3amenienue (mpodiema ctponusi-90):

TokcuunocTh OGepuiunsg. XuMUYECKHEe OCHOBBI TPUMEHEHUS
COCITUHCHUH JINTHS, HATPHS, KAJIMsI, MAarHUs, KaJIbIHs, Oapus B
MeIUIMHe. AHAJTUTHYECKUE peakiuu S- aneMeHnToB |- [IA rpynm.

OOmas
XapaKTEePUCTHKA
d->emMeHTOB .
Onementsl 1B —

VI rpymm.

OOmast xapakrepucTrka d-31eMeHTOB. XapaKkTepHble 0cobeHHoCTH d-
JJIEMEHTOB: TIEpEMEHHBIE CTENICHN OKUCIICHHS, 00pa30BaHue
KOMILIEKCOB, OKpacka COeMHEHUN (IPUYUHBI €€ BOSHUKHOBEHHUS).
OO1w1ast XapaKTepUCTHKA, CXOACTBO U OTIMYHUE OT FJIIEMEHTOB I'PYIIIIBI
HIA; f-3nements! kak ananoru d-anementoB LB rpymnmer. O0mue
3akonomepHoctd KO u OB cBolicTB coenqunenmii d-aneMeHToB npu
MepPexX0/i€ OT HUBILIUX CTENEHEN OKUCIEHUS K BBICIIUM CTEIEHSIM
OKHCJICHHUS Ha MPUMEpe COSAUHEHUN Xpoma.

buonoruueckoe 3nauenue d-snementoB VI rpymnmnel. XuMuyeckue
OCHOBBI IPUMEHEHUS COEAMHEHUH Xpoma, MOIHOieHa 1 Bosib(pama B
KOJIMYECTBEHHOM aHaJIM3E.

XUMUS
snemenToB VIIB
u VIIIB rpymm.

OO1m1ast XxapaKTepUCTHKA IPYIIIIHI.

Maprasnen. OOmias XxapakTepUCTHKA. XUMUYECKasi aKTUBHOCTh
MIPOCTOr'0 BEIECTBA, CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO
(xapOOHMIIBI MAapraHua).

OOmas xapakrepucTuka rpynmnsl. Jlenenue snementoB VIIIB rpymnmsl Ha
3JIEMEHTHI CEMENCTBA JKeJle3a U IUIATHHOBBIE METAJLIbI.

OO1m1ast XxapakTepUCTHKA 3JIEMEHTOB CEMENCTBA JKeesa.

XKenezo. Xumuueckasi akTHUBHOCTb IPOCTOTO BEILLIECTBA, CIIOCOOHOCTh K
KOMIUIEKCOOOpa30BaHUIO.

XHWMHYECKUE OCHOBBI IPUMEHEHUS KENE3a U XKEJIE30COAEPIKAIUX
IIPENapaToB B MEJUIMHE.

Kobanbt u HUKeNb. XUMUYEcKast aKTUBHOCTD IMTPOCTHIX BEIIECTB B
cpaBHeHuu ¢ xxenezom. Coenunenus kodanpta (I1) u (1), Hukens (11),
KO u OB xapakrepucTtiku, cnocoOHOCTb K
KoMILIekcooOpazoBanuto(peakuus Yyraesa). Hukenb u ko6anbT Kak
MHUKPO3JIEMEHTHI, KopepMmeHT-B12. XuMuueckre 0OCHOBBI MPUMEHEHUS
COeMHEHU KoOalbTa U HUKEJS B METUIIMHE. AHATUTUYECKUE PEAKLIUU
anemenToB VIIB u VIIIB rpymnm.

OO11ast XapaKTEpUCTHKA 2JIEMEHTOB CEMENCTBA IJIATHHBI.

OneMmeHTH! 1B 1
[IB rpymn.

OOmas xapakTepucTika rpynmbl. Ou3nveckne ¥ XUMHUECKHUE
CBOMCTBA MIPOCTBHIX BELICCTB.

Coemunenus meau(l) m (II), ux KO u OB xapakrepucTukw,
CIOCOOHOCTh K KOMIUIEKCOOOpazoBaHHi0. KoMIUIEKCHbIE COeIMHEHHS




veau (II) ¢ ammuakom, aMHUHOKHCIOTaMU, MHOTOATOMHBIMU CIIHPTaMHU.
KoMIekcHBIN XapakTep MeIb coaepkamux (EepMEHTOB M XUMH3M HUX
NercTBUs B MeTabonnyeckux peakuusx.[lpuponsa okpacku coeauHeHUI
Meau. XUMHYECKHE€ OCHOBBI TPUMEHEHHSI COCIUHEHUH Meau B
menunune.Coenunenust cepebpa, mx KO u OB xapakrepucTuku
(bakTepurnuaHble  cBoWicTBa HMOHa  cepebpa). CmocoOHOCTh K
KOMIUIEKCOOOpa30BaHNIO, KOMIUIEKCHBIE COEJAMHEHUs cepedpa cC
TaJIOTEHUJAMH, aMMHAKOM, THOCYJIb(paTaMiu. XUMHUYECKHE OCHOBBI
MIPUMEHEHUSI COeIMHEHUN cepedpa B KauecTBe JIeYeOHbIX MpernapaToB.

3onoto. Coegunenusi 3omota(l) u 3omora (III), ux KO u OB
XapaKTePUCTHKH, CIIOCOOHOCTh K KOMILIEKCO0Opa30BaHUIO.
XUMHYECKHE OCHOBBI TIPUMEHEHUS B MEIUIIMHE 30JI0TAa U €ro
COCTUHEHU.

O6mas xapakrepuctukallB rpymrsr.

[Muuk. OOmas XxapakTepuCcTUKa, XHUMHUYECKas aKTUBHOCTh
npocroro BeuiectBa, KO u OB XxapakTepuCTUKU COECAMHEHMM IMHKA.
KomriekcHble coeTuHEHNS [IMHKA.

KomruiekcHas mpupo/ia UHKCOIEpKAIX (PEPMEHTOB U XUMHU3M
UX JeWcTBUSA. XUMHYECKHE OCHOBBI TPUMEHEHHS B MEIUIMHE
coeuHEeHU 1uHKa.KaaMuii W ero coeauHeHWss B CPaBHEHUU C
AQHAJIOTUYHBIMU COETMHEHUSIMU ITHKA.

Pryre. OOmias xapakTepuCTHKA, OTIMYUTEIBHBIE OT IIMHKA W
KaJMUsl CBOWCTBA: TOHIKEHHAs XUMHYECKas aKTUBHOCTH MPOCTOTO
BEILIECTBA, KOBAJIEHTHOCTh 00Pa3yeMbIX CBA3EH C MSATKUMH JIMTAHIaMH,
o0Opa3oBaHHe CBA3M MEXAy aromMamMu PTyTu. OKHUCIIEHUE PTYTU Cepoi U
azoTHoi kucinoroi. Coegunenus prytu (I) u pryru (II), ux KO u OB
XapaKkTepuCTHKu, crnocodHocth prytu (I) uw  pryrm (1) «
KOMIUIEKCOOOpa30BaHUIO. XuMu3M TOKCHYECKOTO JENUCTBUSA
COCIMHEHUN KaJMHUsI W PTYTU. XUMHUYECKHE OCHOBBI TPUMEHEHUS
COEIMHEHUH PTYTH B MEAUIMHE.

OOmas
XapaKTePUCTHKA
P-dTEMEHTOB.
Onementsl 11TA
TPYIIIBI.

OO011ast XapakTepuCTUKA IPYIIbl. DJIEKTPOHHAs AePUIIUTHOCTD U
€€ BIMSHHE HA CBOWCTBA DJIEMEHTOB M HMX COEIMHEHMH. [3MeHeHue
YCTOMYMBOCTH COEOUHEHUH CO CTENEeHsAMHM OkuciaeHus +1 u +3 p-
anemenToB IIIA rpynmsl.

bop. OOmas xapakrepuctuka. IIpocTsle BemecTBa U UX
XUMHUecKkas akTUBHOCTb. bopunapl. CoenuHeHUs ¢ BOAOPOJOM
(Oopanbl), OCOOEHHOCTHM  CTEPEOXUMHM U  TPUPOABI  CBSA3M
(TpexueHntpoBbsle cBA3M). ['mapunodoparsl. 'anunel 6opa, ruapoaus u
KOMIUIeKcooOpa3zoBaHue. bBopHbI aHruapua M OOpHBIE KHCIIOTHI,
paBHOBECHE B BOJHOM pacTBope. boparbl - mpou3BOJHBIE pa3IMYHBIX
MOHOMEpHBIX U TOJMUMEPHBIX OOpHBIX KucinoT. Hartpuii Terpabopar.
O¢dupel O6opHON KuciaoThl. KadecTBeHHas peakuusi Ha Oop U €€
UCMOJb30BaHUE B (hapMalleBTMUECKOM aHaiu3e. buosjoruueckas poJjb
60opa. AHTHCENTUYECKHE CBOWCTBA OOPHON KUCIIOTHI U €€ coJie.

Amomunuii. O0mas xapakrtepuctuka. [Ipoctoe BemiecTBo u ero

XUMHUYECKass  AKTUBHOCTb. Pa3HOBMIHOCTH  OKCHAA  AJIIOMUHUS.
[IpumeneHne B METUILIMHE.
AmdorepHOoCTh THUApPOKCHIA. AmoMHHAThl. VOH allOMUHHUS Kak
KOMILIEKCO0Opa30BaTeb. be3BonHbIe COJu AITFOMUHHUS u
kpucramtoryaparsl.  OcoOeHHoctu  crpoeHus. [amunel.  [mapun
amoMuHUS U anaHatbl. KBacipl. @DU3MKO-XMMHUYECKHE OCHOBBI
IIPUMEHEHUSI COEAMHEHUN aJlOMUHUS B MEIULMHE. AHAJIUTUYECKHUE
peakuuu p-3iueMenToB IArpynmnst




Onemedtsl IVA u
VA rpynm.

O6mas xapakrepuctuka |VA rpymnibl.

OOm1ast XxapaKTEepUCTHKA Yriaepoaa. AJUIOTPOITNYECKUE MO (PHUKAIINN
yriepoza. Tunsl rubpuan3anuy aToMa yriiepoia u CTpoeHHe
yriepoacoAepKalluX MOJIEKYJl. YTJIepol Kak OCHOBA BCEX
OpPraHUYECKUX MOJIEKYJI.

XMMUYECKUE OCHOBBI MCIIOJIb30BAHUSI HEOPIAaHUUECKUX COSAUHEHUN
yriepoza B MeauuuHe U ¢papmanuu. Kpemuuii. O01mias XxapakTepUCTHKA.
OCHOBHOE OTJIMYHE OT YIJIEPOAA: OTCYTCTBUE T-CBS3U B COCAMHEHMSIX.
DOneMeHTs! NOArpyMIbl repManus. O0as XapakTepuCcTHKa.
OnoBoxiopucroBoaopoanas kuciora. Oxkcunabl. Oxeup cBunna (IV) xak
CHJIBHBIH OKHCIHUTENb. AMPOTEPHOCTh THAPOKCHI0B. PacTBOpHMEBIE 1
HEpacTBOPHUMBIE COJIM 0J10Ba U cBUHIA. OB peakuuu B pacTBopax.
XHUMH3M TOKCHUYECKOTO EHCTBHUS

O6mas xapakrepuctuka VA rpymmsl. A30T, pochop, MBIIIBSIK B
opraHusMe, Ux Ouojgoruyeckas poib.

AHAIIMTUYECKHUE PEAKIIMU P-2JIEMEHTOB V IPYIIIBL.

DJIEMEHTHI
rpynns! VIA.

OO01as xapakTepuCcTUKa TPYIIIBL.

Kucnopoa. O6mas xapakrepuctuka. Poib KHCIopoia Kak 0JHOTO U3
Hau0OoJee pacIpOCTPAHEHHBIX 3JIEMEHTOB U COCTaBHOM YacTH
OOJIBIIIMHCTBA HEOPTAHUUECKUX COSAMHEHUMN

Bogopon nepokcug (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 xapakrepuctuka. KO u OB cBoiicTBa
BOJIOPOJIHBIX COEMHEHMH U uX coyiel. Okcuabl U KUciaoThl, ux KO u
OB cBoiicTBa (B CpaBHEHUH C MTOJ00HBIMU COECUHEHUSIMU CEPBI).
buonornueckas ponsb ceneHa.

ONeMEeHTHI TPy
VIIA-VIIIA.

OO6mass xapaktepuctuka rpynnbl. OcoObie cBoiicTBa ¢GTOpa Kak
Haubosee 3JIeKTPOOTPULIATEIBLHOIO eMeHTa. [IpocThie BemecTBa, UX
XUMHYECKask aKTUBHOCTb.

CoenuHeHns rajoreHoB ¢ BopoponoM. PactBopumocts B Boze; KO u
OB cBoiicTtBa. oHHBIE M KOBaJICHTHBIC TaJduJbl, UX OTHOIICHHE K
JeUCTBUIO BOJBI, OKUCIUTeNel u BoccraHoBuTened. CrnocoOHOCTh
¢Topua-uoHa 3aMelaTh KHUCIOpOJA (HampuMmep, B COEIUHEHUSX
KpeMHHs). [alloreHuI-MoHbl  KakK  JIMFaHAbl B KOMIUIEKCHBIX
coenquHeHusAX.[loHsATHE 0 XUMU3MeE OaKTEPULIMIHOTO NEHCTBUS XJopa U
iona. IlpumeHeHne B MeAMIMHE, CaHUTapuu U (hapMalluu XJIOPHOH
W3BECTH, XJIOPHOM BOJIbI, IPENapaToB akKTUBHOIO XJIopa, Hoja, a TaKxke
COJISTHOM KHUCIIOTBI, (TOPHIIOB, XJIOPUAOB, OPOMHJIOB M HOIUIOB.
AHanutnueckue peakiuu p-anemeHToB  VIIA rpynmsl p-3ieMeHTbI
rpynnel VIII. Ob6mas xapakrepuctika, PHU3HMUECKHE U XUMHYECKUE
CBOMCTBa MHEPTHBIX (OJIArOPOJIHBIX) ra30B.

5.2. Jekuuu

No
Pa3nena

HanmenoBanue
JIEKITUHA

Kozx- IlepedyeHp yueOHBIX BOIIPOCOB ®opMbl IIpaktu-
BO MIPOBEACHUS | dYecKas
4acoB IIOJr0-
TOBKa
(Imy/
TTHIT)

1 cemecmp




Paznen | Crpoenue aroma 1. ATtomHO-MoneKynsipHOE yueHue. | OuHas [THIT
1 2. CtpoeHue sjpa.
3. IloBeaeHue >IE€KTPOHA B aTOME.
4. MHOT03JIEKTPOHHBIE ATOMBI.
5. Ilopsinok 3amosiHeHUs
aTOMHBIXOpOUTANEH.
6. IleppoaM4HOCTH U3MEHEHUS
CBOMCTB aTOMOB.
Ilepnonnueckuit 1. CtpykTypa nepuoaudeckou Ounas [THII
3aKOH U CHUCTEMBI.
IepuoOIHYECcKast 2. IlepuopsL.
CHCTEMa JIEMEHTOB 3. I'pynmsl.
.. MenneneeBa 4. Ilepuonyeckoe U3MEHEHNE
CBOMCTB XMMHUYECKHX 3JIEMEHTOB.
XuMuyeckas CBs3b 1. OcHOBHBIE XapaKTEPUCTUKHU Ounas [THII
XUMHYECKOW CBSI3H.
2. OCHOBBI MET0/1a BAJICHTHBIX
cszeit (MBC).
3. [IpencraBienue o METOAE
MoJeKyisipHbIxopouTaneir MMO.
4. MexXMONEeKyIsIpHOE
B3aUMOJICIICTBUE U
KOMIUIEKCOOOpa3oBaHue.
5. MonHas cB3b.
6. Meramnueckas CBS3b.
Paznen | OcHoBHBIE 1. TepmonuHamMu4ecKasi CUCTEMA. Ounas ITHII
2 TEPMOJMHAMHYECKHE 2. IlepBoe Ha4asI0 TEPMOINHAMUKH.
MOHSITHUS U 3. Tepmoxumus.
OIIpEEIICHUS.
IlepBoe Hauano
TEPMOJIMHAMUKH
Bropoii u Tpernii 1. ®opmynupoBKH BTOpOro 3akoHa | OyHast [THIIT
3aKOHBI TEPMOJMHAMUKH.
TEPMOJIMHAMUKH. 2. DHTpOIUS U €€ CBOMCTBA.
MareMaTuyeckuii 3. Maremarnueckuil anmnapar
anmnapar TEPMOJUHAMUKHU.
TEPMOJIMHAMUKH
CxopocTb 1. [TpenmeT XUMHUYECKOU Ounas [THII
XUMHUYECKON KHHETHUKH.
peakunu. Katanus 2. ®akTOopHI, BIXSIONIUE HA
CKOPOCTb PEaKIIHH.
3. MosiekyJIsSIpHOCTh U TTOPSIAOK
peaxkuu.
4. 3aBUCUMOCTb CKOPOCTH PEAKIINN
OT TEMIIEPATYPHI.
5. Karanms.
Kunernueckuii u 1. Xumudeckoe paBHOBECHE. OuHas [THII

TEPMOJIMHAMUYECKU I
MOJXOJIbI K
XUMHYECKUM
PaBHOBECHUAM

2. 'OMOreHHOE U reTeporeHHoe
paBHOBeECHS.

3. KoHcraHnta paBHOBECHS.

1. CmenieHne XUMHYECKOTO
paBHOBECHUS.

2. IlpyHIMN NOABM>KHOTO




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

Bcero 3a

1 cemectp:

164.

0/16

Paznen
3

Kommiiekcurie
COEIUHEHUS

KoopaunanyonHas reopus
Bepnepa.

Howmenknarypa u kinaccuduxanus
KC.

Y CTOMYHNBOCTh KOMILIEKCHBIX
COCIMHEHUN.

KoHcTanTa HECTOMKOCTH.

Ounas

[THII

Paznen

PacTtBOpHI
HERJIEKTPOJIUTOB

1. Bona - Baxxuedmui
PacTBOPUTEIIb.

2. CriocoObI BBIpaYKEHUS
KOHIICHTpAIlUU PACTBOPOB.

3. PacTBOpUMOCTH TBEPABIX
BEILIECTB B BOJIE.

4. PacTBOpUMOCTH Ta30B B
KUJKOCTSIX.

5. @a3oBbIE TUATPAMMBI.

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

OuHas

ITHIT

PacTtBOpsHI
AJEKTPOJIUTOB

1. I3oToHMUecKkmit KO3 PUIIUEHT.
2. 3akoH pa3baBnenus OcTBab/a.
3. Kaxymascs cTeneHb
JUCCOLIMAIINU CUJIbHBIX
AIIEKTPOJINTOB.

4. Nonnas cuiia pacTBopa.

5. Teopus [Jle6as-Itokkens.

OuHas

ITHII

Kucmnoter un
OCHOBaHUA

1. CoBpemMeHHbIE PEICTABICHHUS.
2. IlpoTonuTuyeckre 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
peaKkui.

3. ITpoueccsl
KOMILJIEKCOOpa30BaHus.

4. Peakuuu HeUTpanu3alUMu U
peaKuru TuIpoJIn3a CoeH.

5. T'ereporeHHsle paBHOBECUS B
pacTBopax.

Ounasg

[THIT

OKHCIIMTENIBHO-
BOCCTAaHOBUTEIbLHEIE
peakiuu B
pacTBopax

1. Baxkneiiine OKUCIUTENU U
BOCCTAHOBUTEIIH.

2. DNeKTpOJHBIE TPOLIECCHI.
3. DAEKTPOABHKYIIINE CHUIIBI.
4. MeToJbl cocTaBleHUs
YpaBHEHUU.

Ounas

[THII




5. HanpaBneHnue npoTeKaHusl.
6. DNIeKTpoIN3 paciiaBoB U
BOJIHBIX PACTBOPOB COJIEH.

Bcero 3a 2 cemectp: 16u4. 0/16
Pasnen | Xumus OMOreHHBIX 1. O6mrast xapakTepucTrKa S- Ounas [THIT
5 JJIEMEHTOB. 3JIEMEHTOB.
OnemedTts! [A u ITA 2. Bona xak BaxkHei1ee
rpymni COEMHEHHE BOJOPOJIA.
3. Dnementsl |1A u 1A rpymm.
Ob6mas 1. Oburas xapakrepucTuka d- Ounas [THIT
XapakrepucTHka d- 3JIEMEHTOB
JJIEMEHTOB. 2. Dnements! 1IB rpynmsi.
OnemenTsl I11B — 3. Onementsl [IVB u VB rpynm.
VIB rpynn 4. buonornueckoe 3HayeHue d-
aneMeHTOB VI rpynmsl.
XHUMHMS 3JIEMEHTOB 1. O6mas xapakrepucruka VIIB Ounas [THII
VIIB u VIIIB rpynn rpynmnsl. Maprasen.
2. O61as xapakrepuctuka VIIIB
rpymisl. JKene3o, KoOajbT.
3. O01as xapakTepucTuka
3JIEMEHTOB CEMENCTBA IJIATHUHBI.
Onewments! IB u 11B 1. O6as xapakrepuctuka IB Ounas [THII
rpymni IPYIIIBL
2. Coequnenust meau(1) u (1).
Coenunenus cepedbpa. CoemMHEHHS
3omota(1) u 3omota (III).
3.006mas xapakrepuctuka |1B
rpynmsl. [uHk. PTyTs.
4. IlpumeHeHNs COEAMHEHNI PTYTH
Y IIMHKA B MEJTMITMHE U (apMaIvu.
Obmas 1. O0mias xapakTepucTuka rpynmnsl. | O4Has ITHIT
XapaKTepUCTHKA P- 2. bop.
JJIEMEHTOB. 3. AnroMUHUH.
Onements! [1TA 4. ®U3HKO- XMMUYECKHUE OCHOBBI
IPYTIIBIL. IPUMEHEHUS COEMHEHUI
QITIOMUHUS B METUIIMHE U
bapmaruu.
Onementsl [IVA 1. O6mas xapakrepuctuka [VA Ounas [THII
TPYIIIBIL. TPYIIIBIL.

2. Yriepon. buosormueckass poib
yriepoja. XHUMHYECKHE OCHOBBI
UCTIOIB30BaHUSI  HEOPTaHHMYECKUX
COEIMHEHUH yriepoja B MEIUIMHE
u dapmanuu.

3. Kpemnuii. Mcnonb3oBanue B
MEIUIIUHE COCTUHEHNH KPEMHHUSI.

4. O6mas xapakrepuctuka VA
TPYIIIBIL.

5. Azot. ®ochop. MbIIBSK.
XUMHYECKUE OCHOBBI
UCTIOJIb30BAaHUS COSAUHEHHH P-
AJIEMEHTOB V TPYIIIHI B
(dbapMarieBTUYECKOM 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 a30TUCTas KUCIOTHI U
HX COJIH.

6. ®ocdopnas kucnota u pochatsl.
2.Kucnopoa. XvUMUYECKHUE OCHOBBI

Ounas

OPUMEHEHUS  JUKUCIOPOA
030Ha, a TakKxke
KHACIOpOAa B
dbapmanuu.

3. Cepa. XUMHUECKHE OCHOBBI
MIPUMEHEHHUS Cephl U e
COCIMHEHUN B MEIUITNHE,
dapmaruu, hapMaleBTHISCKOM
aHamse.

MeIUIINHE

COECIUHEHNN

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 TPYIIIHL.
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 nabopaTopHbIX paboT

dopma
MIPOBEACHUS

[IpaxTu-
YyecKas
MIOATOTOBKA
Iy
[THII)

2 ceMecTp

Pa3znen | KommiexkcHbIe 4
3 COEIUHEHUS

1. IToryyeHne aMMHUa4YHOTO
KOMILIeKca cepebpa.

2. KOMIIEKCOHOMETPHUUYECKOE
oTpesiesieHUe KaIbIIHsI, MATHUS H
KECTKOCTHU BOJIBI.

Ounag

[THIT

Paznen | PactBops! 4
4 HE3JIEKTPOJIUTOB
Y BJIEKTPOJIUTOB

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

3. 'emoinn3 u masmonus
SPUTPOLIUTOB.

Ounas

[THII

MPOAOJIKEHUE 4

1. Onpenenenne KPUOCKOUYECKUM
METOJIOM JICIPECCHU PAaCTBOPOB (WMIIH

Ounas

ITHII




OMOJIOTHYECKHUX KUKOCTEH ).
Onpenenenne TemnepaTypsl
3aMep3aHus YUCTOTO PACTBOPHUTEIS
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 Haumenosanue Kou- [TepeueHp y4eOHBIX BOIIPOCOB ®opma | IIpakTu-
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. CtpoeHue sjpa.
3aKOH U 3. [loBenenue >1eKTpOHA B aTOME.
epUOANYECKast 4. MHOT03JIEKTPOHHBIE ATOMBI.
CUCTEMa JJIEMEHTOB 5. ITopsmok 3amoTHEHUST aTOMHBIX
.. Menneneena opOuTaneil.
6. [lepnoAMYHOCTH U3BMEHEHUS CBOMCTB
aTOMOB.
MPOAOJIKEHUE 4 1.CtpykTypa nepuoanvecKoil CUCTEM: Ounas | TIHII
MEPHOJIbI,
TPYIIIBL
2. Ilepnoanueckoe N3MEHEHHE CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB.
XuMHU4YecKas CBA3b 4 1. OcHOBHBIE XapaKTEPUCTUKH Ounas | IIHII
XUMHUYECKOH CBS3H.
2. OCHOBBI METO/1a BaJICHTHBIX CBSI3€EH.
3. MeToJ1 MOJNEKYISAPHBIX OpOUTAJIEH.
4. MexMONeKyIapHOE B3aUMO/ICHCTBHE
U KOMILIEKcooOpa3oBaHHe.
MPOJIOJKEHHE 4 1. MoHHas CBS3b. Ounas | IIHII
2. Merannaeckasi CBs3b.
3. Pemenwue 3amau.
Pa3znen | OcHoOBHEIE 4 1. TepmonuHaMuyeckas CUCTEMA. Ounas TTHII
2 TEPMOJIMHAMUYECKHUE 2. IlepBoe Ha4yano TEPMOIUHAMUKHU.
TIOHSATHS U 3. Tepmoxumusi.
OIpPEEIICHUS.
Bropoi1 u tperuit 4 1.®opmMynupoBKH BTOPOTO 3aKOHA Ounag | IIHII
3aKOHBI TEPMOJMHAMUKHU.

TCPMOANHAMHUKNU

2. DHTpOMHS U €€ CBOUCTBA.

3. Pemenue 3amau.




CxopocTh
XUMHUYECKON
peaKIuu.

1. IIpenmeT XMMHUYECKON KUHETUKH.
2. ®akTOopHl, BIUSIOUIUE HA CKOPOCTh
peaKIuu.

3. MonekyJspHOCTb U NOPSAJOK PEaKLIUU.

4. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT
TeMIepaTypsbl.

Ounas

ITHIT

Karanus

1.Karanuz. 'omoreHnsiit u
reTEepPOreHHBIN
2.DepMEHTATUBHBIN KaTallu3.

QOunas

ITHII

Kunernueckut u

TepMOI[I/IHaMI/I‘ICCKI/Iﬁ

MOJIXOJbI K
XUMHYSCKUM
paBHOBECHSIM

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

QOunas

ITHII

Bcero 3a

1 cemectp:

32

0/16

Paznen

Kommiiekcurie
COEIMHEHUS

4

1.Koopaunanmonnas teopus Bepuepa.

2. Homenxknarypa u knaccudukanus KC.

QOunas

ITHII

MMPOJOJIDKCHUC

1. YcTOHYMBOCTh KOMILIEKCHBIX
COCIUHCHHI.

2.KoHcTaHTa HECTOHKOCTH.

3. Pemenue 3aqau.

QOunas

ITHII

Paznen

PactBops!
HEBJICKTPOJIUTOB U
IIEKTPOJINTOB

1. Bona — BaxkHEHIIHI pacCTBOPUTEIb.
2. CriocoObl BeIpaKeHUsI KOHIIEHTPALIUU
pPacTBOPOB.

3. PacTBOpUMOCTB TBEpBIX BEIIECTB B
BOJIE.

4. PacTBOPHMOCTB T'a30B B KHIKOCTSIX.
5. 3akon Bant-T'odda. Ocmoc.

6. 3oTOoHNYeCKUI KOOPPUIIUEHT.

QOunas

ITHII

MMPOAOJIPKCHUC

1. 3akon pazbasnenus OcTBanbpaa.

2. Kaxymasicsi CTerneHb JUCCOIUAITIT
CUJIBHBIX SJIEKTPOJIUTOB.

3. Monnas cuna pactBopa. Teopus
JleOas-Xrokkens.

QOuHas

ITHII

Kucnoter un
OCHOBaHUA

1. CoBpeMeHHBIE TPEACTABICHUS.

2. IlpoTonuTuyecKre peakium.

3. NonHoe npounsseaenue Boasl, pH
pacTtBopa.

3. IonsiTre o OyhepHBIX pacTBOpax.
4. Pemienue 3ajau.

Ounas

ITHII

OOMeHHbIE peakluu

B pacTBOpax

1. MonHbIe peakuuu B pacTBOpax.

2. YcnoBusi IpOTEKaHUsI MOHHBIX
peaKkui.

3. Ilpouecchl KOMIIIEKCOOPAa30BaHMUSL.
4. Peakuuy HEUTpAIU3ALMU U PEAKIIUU
TUAPOIIN3a COJICH.

5. I'ereporeHHble paBHOBECHS B
pacTBopax.

6. Pemienue 3agau.

Ounas

ITHII




OKuCIHUTENBHO- 1. Baxxneiine OKMCIUTENN U Ounas | IIHII
BOCCTaHOBHUTEIIbHBIE BOCCTAHOBUTEIIH.
peaKkuuu B 2. DIEKTPOIHbIE TPOLECCHI.
pacTBopax 3. DNEKTPOABUKYIIUE CUJTIBL.
4. MeTtozpl COCTaBICHUS YPABHEHUM.
5. HanpaBnieHue nporexkaHus.
MPOAOJIKEHUE 1. DnekTposn3 paciiiaBoB U BOJTHBIX Ounas | IIHII
pacTBOpPOB COJIEH.
2. Pemenue 3amauy.
Bcero 3a 2 cemectp: 32 |0/18
Pasnen | Xumus OMOreHHBIX 1. OO6mras xapakTepucTuka S- OvyHas [THIT
) AJIEMEHTOB. AJIEMEHTOB.
OnemeHTts! [A u [TA 2. Boza xak Baxkueliee
rpynn COEIMHEHHUE BOJIOPO/IA.
3. Dnementsl |1A u 1A rpymm.
4. JlaboparopHas paboTa.
Oo6ast 1. O6mas xapakrepuctuka d-anemenToB | OuHas [THIT
XapakTepucTHka d- 2. Dnements! 1B rpynmsi.
3JIEMEHTOB. 3. Onementsl IVB u VB rpymm.
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 VIIIB
rpynmnsl. JKene3o, KoOanbT.
3. O0mas xapakTepucTHKa SJIEMEHTOB
CEMENCTBA IUIATUHBI.
4. JlaGopartopHas paboTa.
Onementsl IB u 11B 1. O6mas xapakrepuctuka |B rpynmnsr. Ounas | IIHII
rpyImI 2. Coegunenust meau(1) u (1I).
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 TPYIIIIBL. Ounas | IIHII
XapaKTePUCTHKA P- 2. bop.
3JIEMEHTOB. 3. AnfoMUHUH.
OnemenTs! [1TA 4. ®U3UKO- XMMUYECKHNE OCHOBBI
TPYTIIIBL MIPUMEHEHHUS COCTMHEHUI aJTFOMUHUS B
MEIUIIMHE U (hapMaluu.
5. JJaboparopHas pabora.
Onementsl IVA n 1. Obmias xapakrepuctuka [VA rpynner. | Ounas | [THIT

VA rpynmnst.

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

3. Kpemnuuii. Mcnonb3oBanue B
MEIMIIMHE COeTMHEHUN KPEeMHHS.




4. O0mas xapakTepucTuka VA TpyIIIIbL.
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. | Ounas [THIT
TPYIIIbI 2. Kucnopoa. XumMuieckue OCHOBBI
MPUMEHEHHUS JUKUCIOPOa U 030Ha, a
TaK)K€ COEJMHEHUM KUCIIOpO/ia B
MeAUIMHE U (hapMalH.
3. Cepa. XUMHUECKHE OCHOBBI
MPUMEHEHHUS Cepbl U €€ COCTMHEHUI B
MeAuIuHE, (apMaIni,
(dbapmaleBTUYECKOM aHATU3E.
4. JJaboparopnas padoTa.
Onementsl VIIA — 1. O01mas xapakTepuCTHKA TPYIIIHL. Ounas [THIT
VIIIA rpynn 2. l'anoreHsl.
3. p-3nemenThl rpynmnst VIIIL
4. duznueckre U XUMUYECKHUE CBOMCTBA
WHEPTHBIX (0J1IarOPOTHBIX ) Ta30B.
5. CBs13b HIEMUYECKUX 3a00JI€BaHUM C
0COOCHHOCTSIMU OMOT€OXUMUYECKUX
IIPOBUHIUH.
6. JlJabopaTopHas pabora.
Hrorosoe 3aHsTue 1.IIpoBepka HHAMBUAYAIbHBIX 3a1aHUN Ounas ITHII
2.3amura pedepartos
3.UtoroBoe TecTpoBaHue
Bcero 3a 3 cemectp 36 0/18
Hroro 100 0/50
5.6. Knnnnyeckne npakTuyeckue 3aHATHS
Jlannbiit BuA paboThl HE MPEIYCMOTPEH YYEOHBIM TIIaHOM
5.8. CamocTosiTe/1bHAsI pa00Ta 00y4aKOIIMXCSH
HaumenoBanue tembl Bun camocrositenbHOM Onenounoe Kon-Bo Kon
JTUCIUTITUHBI WA BHEAYJIUTOPHON PabOTHI CPEJICTBO 4yacoB/ | KOMIIETEHIH
paznena oOyuaromuxcsi / KOHTPOJIb KOJI-BO u (if)
CaMOCTOSITENIbHOM pabOThI Jac Ha
ITHIT
Paznmen 1. Xumus kak | Hanmcanue pedepatos, CobecenoBanue 12/6 Wonk-1.4
Hayka. CtpoeHue MOATOTOBKA MPE3eHTaLUN
BEILIECTBA. (ITHIT)
Paznen 2. OcHOBHEBIE NuauBunyansHoe NunuBuyanbHbIe 12/6 Wonk-1.4
(U3UKO-XMMHYECKHE | BBIITOJIHEHUE PACUETHBIX 3a/laHus
3aKOHOMEPHOCTH 3a/IaHUN U YIPAXKHEHUI
MPOTEKaHUsA (ITHIT)
XUMHYECKHX
ITPOLIECCOB
Pasnen 3. OcHOBEI [TpopaboTka yueOHOM H NunuBunyanbpHbIC 16/8 Honk-1.4
KOOPAMHALIMOHHOU CIIPAaBOYHOU JIUTEPATYPBI, 3a7aHus
TEOPUHU. JIEKIIMOHHOT'O MaTepuasa 1o




teme (ITHIT)

Pasnen 4. OcHOBEI Hanucanwue pedeparon NunuBunyanbHbie 20/10 Uonk-1.4
XUMHH PACTBOPOB. ITOJArOTOBKA 3aaHus
[IpesenTanuii (ITHIT)
KoHTposb caMmocTosITeIbHOM 8/8 Womk-1.4
pa6oteI(ITHIT)
Paznen 5. Xumus [IpopaboTtka yueOHOU U Temartuka JT0KIa10B 84/42 Wonk-1.4
OMOT€HHBIX CIIPABOYHOM JIUTEPATYPHI,
3JICMEHTOB. JICKIIMOHHOTO MaTepraa 1o
TEME,

IIOArOTOBKA JTOKJIAa K
y4acTHUIO B KOH(EpEeHINH

(TTHIT)
KoHTposib caMmocTOsATENBHOM 8/8 Wonk-1.4
pabotei(ITHIT)
Kontpounb DK3aMeH 36
Bcero yacos 196

6. IlepedyeHb Y4eOHO-METOAMYECKOr0 o0ecmeYeHUsl VIS CaMOCTOSITeIbHOH PadoThl
o0yuarouuxcst Mo JUCHUNJINHE
1) OOGmas 1 HeopraHUYECKast XMMHUS: y4eOHO-METOIUYECKOE MTOCOOUE K MPAKTHUECKUM 3aHATUAM IS
cTyneHToB 1 kypca HanpasieHus moarotToBku 19.03.01 — buorexunonorust (mpoduns — TexHomorus
nekapcTBeHHbIX npenapartoB) Yacts 1/ coct.: K. C. DnpbexwsH, E. B. benuk, O. A. {roxatos [u ap.].-
CraBponoins: U3a-so CTIMY, 2018.- 88c.
2) OOr1as 1 HeOpraHU4ecKast XUMHUS: Y4eOHO-METOINIECKOE TTOCOOUE K MPAKTUICCKUM 3aHATHIM IS
cTyneHToB 1 kypca HanpasieHnus noarotoBku 19.03.01 — buorexnonorus (mpoduns — TexHomorus
nekapcTBeHHbIX npenapatoB) Yacts 2 / coct.: K. C. Dnpb6exwsH, E. B. benuk, O. A. {roatoH [u ap.].-
Crasponons: M3a-so CTI'MY, 2018.- 120c.
3) OO0ras 1 HeOpraHUYecKasi XUMHUS: YIeOHO-METOANIECKOE TTOCOOHE K MPAKTUIESCKUM 3aHATHIM JIJIsI
CTYJIEHTOB 2 Kypca HarnpasiieHus noarotoBku 19.03.01 — buorexnonorus (mpoduns — TexHomorus
nexkapcTBeHHbIX npenapaTtoB). Yacts 3 / coct.: K. C. DnpbeksbsH, E. B. benuk, O. A. [{roatoH [u ap.].-
Crasponons: M3a-so CTI'MY, 2016.- 136¢.
4) JlekuMOHHBIN MaTepHan o AuciuiuimHe «O0Mas 1 HeOpraHMYeCKas XUMHSD»
5) MeTtonnyeckue peKOMEHAANN [0 OPraHU3aluu CaMOCTOSITEIbHOM paboThl CTYIEHTOB MTPH
M3YYeHUU JUCIUILTUHBI «OO0I1as 1 HeopraHM4ecKast XUMUS

7. OneHOYHBIC MAaTePHAJIBI /ISl IPOBEACHUS TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlMU
00y4arouuXxcs Mno JUCHHUILIUHE

7.1 IlepedyeHb KOMIETEHIHI ¢ YKa3aHMEM 3TAaNoOB UX (JOpMUPOBAHUSA B Npolecce 0CBOCHUS
o0pa3oBaTe/IbHOI IPOrpaMMBbl

Ko koMriereHnmu Cemectp Otan GopMUPOBaHUS

OIlIK 1.4 1-3 HaYaIbHBIA

7.2 Onucanue nokasareJieil ¥ KpUTepHeB M MIKAJ OLCHMBAHUSI KOMIIETECHIIUH

Komnerenuus OIIK-1. CnocobGeH u3yudaTh, aHAIM3MpPOBATH, HCIIOIB30BaTh OMOJIOTHYECKHE
OOBEKTHI M MPOLECChl, OCHOBBIBASACh HAa 3aKOHAX M 3aKOHOMEPHOCTAX MaTeMaTHYeCKHUX, (PU3MYECKHX,
XUMHAYECKHX M OMOJOTMYECKHX HayK M UX B3aUMOCBSI3AX

Honk-1.4
[Tonp3yeTcs 3aKOHAMH M 3aKOHOMEPHOCTAMHM XMMHYECKHMX M OHMOJIOTMYECKHX HAYK M MX B3aHMOCBS3hIO




OnenuBaemslii  pesyibTar | Kpurepun IIpouenypa oueHuBaHus
(meckpunTop) OLICHUBAHMSI Texkymuit [TpomesxyTouHas
KOHTPOJIb AtTecranus
1. Ilpupony 1.Ananusupyet CobecenoBanue CobecenoBanue
XUMHUYECKHUX PEAKLIUNA | IPUPOJY XMMHUYECKUX IIpakTHKOOpUEHTUPOBAHHOE
1 MEXaHU3MOB UX peakuuin u 3a7aHue
IIPOTEKAHUA C YYETOM | MEXaHU3MOB ux
KMHETUYECKOTO U IIPOTEKAHUS
TepMoauHamuueckoro | 2. Knaccudumupyer TectupoBanue CobecenoBanue
IIOJIXOJI0B K XUMHUYECKHE pPEaKLUU [IpakTUKOOpUEHTHUPOBAHHOE
OIMCAHHUIO c y4eToOM 3a/laHue
XUMHUYECKHUX KMHETUYECKOTO u
IIPOLIECCOB C LENBIO TEPMOJIMHAMUYECKOTO
ONTUMM3ALUU MI0JIX0JI0B
YCIIOBUM UX 3.0ucHuBaer TectupoBanue, CobecenoBanue
IPaKTHYECKOM KUHETUYECKUN U co0eceioBaHNE [IpakTHKOOpHUEHTUPOBAHHOE
peann3anuu TEPMOJAMHAMUYECKUN 3a/lanuc
MIO/IXO0J1 K OMMCAHUIO
XUMHYECKHUX
IIPOLIECCOB C LENbIO
§ ONTUMU3ALUH
= YCIIOBHM HX }
IIPaKTUYECKOU
peanzanuu
2. CBoiicTBa 1. OnuceiBaer CobecenoBanue CobecenoBanne
HEOPTaHWYECKNX CBOICTBA [TIpakTHKOOPHUEHTUPOBAHHOE
COEIMHEHUN U XUMHYECKHX 3a/laHue
3aKOHOMEPHOCTH COEMHEHHI
W3MEHEHHUS ITHX 2. ®opMmynupyer CoOecenoBanue CobecenoBanue
CBOMCTB OT YCJIIOBHH U | 3aKOHOMEPHOCTH [IpakTUKOOpUEHTHPOBAHHOE
MEXaHU3Ma N3MEHEHHUS 3aJlaHuE ue
IIPOTEKAHUS PEAKIUM | XUMHUYECKHX CBOMCTB
OT YCIIOBUM U
MexaHHu3Ma
IIPOTEKAHUS] pEaKUi
3.Hossie XapakTtepuzyer NunusunyansHoe | CobecenoBaHue
HaIpaBJICHUS B HOBBIE HAIPABJICHUS B | 3a/laHNE [IpakTHKOOpPUEHTUPOBAHHOE
HEOpraHU4YecKOn HEOpraHUYeCcKOi 3a/laHue
XUMHUHU XUMHH
1.IIpornosuposars 1.CamocTosITENBHO WNunuBunyansnoe | 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 [IpakTHKOOpUEHTUPOBAHHOE
MIPUMEHEHUS 3a/laHue
pE3yJIbTaTOB

(hU3UKO- XUMHYECKUX
IIPOIIECCOB U




XHUMHUYCCKUX

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
OCYIIECTBIISIET 3aJlaHue [TpakTHKOOpUEHTHPOBAHHOE
MOATOTOBKY pabouero 3a/laHue

MecTa JiIs

[IPOBEICHUS

XUMHYECKOTO

HCCIIETIOBaHUS

2.Ilnanupyer CobecenoBanue CobecenoBanne
MOCIIEZI0BATEILHOCTD [IpakTuKOOpUEHTHPOBAHHOE
MIPOBEICHUS 3a/1aHue

JKCIIEPUMEHTA

3.CaMOCTOSITENIEHO NunuBunyansHoe | CobecenoBanue

MIPOBOJUT 3aJjaHue [IpakTUKOOpUEHTHPOBAHHOE
XAMHYECKUM 3aJlaHue

JKCIIEPUMEHT

4.Ananuzupyer CobecenoBanue CobecenoBanue

PE3yNbTaThI [IpakTuKOOpUEHTHPOBAHHOE
MIPOBEICHHOTO 3a/laHue

XUMHYECKOT0

WICCJICTOBAHUS

Onucanue MIKaJI OLEeHUBAHUSA

B pamkax OaniabHO-peHTHHIOBOI CHCTEMBI YCIIEBA€MOCTh CTYACHTOB MO KaXAOH AMCLHUIUIMHE
OIICHUBAETCA B XOJ€ TEKYILIEr0 KOHTPOJS M MPOMEXKYTOUYHOM arTecTalud. MakCMMaabHO BO3MOKHBII
0ay1 3a TEKYIIMH KOHTPOJIb YCTAHABJIMBAETCS PaBHbIM S5 OamsoB. PelTHHroBwlit Oamn 3a paboty B
cemecTpe (QopMUpyeTCs Kak cpeaHee apudMeTHueckoe 3a BCe BHJBI paboT oOydaroniuxcs,
NPEeIyCMOTPEHHBIX paboueil mporpaMMol AUCHUIIMHBL. PeHTHHroBBIN Oai 3a sx3aMeH (hopMupyercs
U3 CIEAYIOIMX COCTAaBJISAIONINX: OLICHKH 332 TECTUPOBAHME; OLICHKA MPAKTUYECKUX HABBIKOB M YMEHHI;
cobeceZIoBaHUE 110 SK3aMEHAIMOHHBIM BOIIPOCAM.

PeliTuHrOBBII 0asul, BBICTaBISIEMBIH CTYIEHTY, (PUKCHUpyeTcs B CHEIHAJIbHOM BEAOMOCTH H
JOBOJUTCS 10 CBEACHUS CTYIECHTOB.

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

bamn Onenka VYpoBeHb chOpMUPOBAHHOCTH
KOMIICTCHITUH
ot 4,5 10 5,0 «3a4YTEHOY Bricoknii
ot 3,5 10 4,4 «3auTEHO» Cpennuit
ot 2,5 o 3,4 «3a4TEHO» [Toporossrit
MeHee 2,5 «HE 324TCHO» MuHUMAaTbHBINA

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

Yposenw
chopmuposannocmu

bann Ouyenka




KOMNnemeHyuu
ot 4,5 10 5,0 «OTIIMYHOY Bricokuii
ot 3,5 10 4,4 «XOPOIIIO» Cpennumit
ot 2,5 no 3,4 «YZOBJIETBOPUTEIBHO» IToporossiii
MeHee 2,5 «HEYAOBJIETBOPUTEIHLHO MuHUMAaTbHBIN

OneHka «OTJMYHO» BBICTABISETCA OO0ydYaromeMycs, [IIyOOKO ¥ MPOYHO YCBOMBIIEMY
IIPOrPaMMHBIM MaTepuall, HCYEPIBIBAIOLIE, IT0CIEI0BATEIBHO, TPAMOTHO M JIOTHYECKU CTPOMHO €ro
M3JIararolieMy, B OTBET€ KOTOPOrO TECHO YBA3BIBAIOTCA Teopus C IpakTuko. Ilpm sTOM
00ydJaroImuiicsi He 3aTPyJHIETCS C OTBETOM IPU BHIOM3MEHEHUU 33/1aHUs, CBOOOIHO CIPABIISIETCS C
3aJla4yaMM, BOIPOCAMM M JPYrMMH BUAAMHM IIPUMEHEHMS 3HAHUH, II0Ka3bIBA€T 3HAKOMCTBO C
MOHOTpaUUECKOW JUTEpaTypod, NPABMIBHO OOOCHOBBIBACT MPHUHATHIC pELICHHS, BJaJeeT
Pa3sHOCTOPOHHUMM HaBBIKAMU M IPUEMaMH BBIIIOJIHEHUS IPAKTUYECKUX PadoT.

OneHka «XOpOILIO» BBICTABISIETCS OO0YyYalOmeMycsi, TBEPAO 3HAIOIIEMY HpPOTrpaMMHBIN
MaTepuas, TpaMOTHO U IO CYHIECTBY €ro M3J1ararouieMy, KOTOPBIM HE JOIYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE, NPABWIBHO IPUMEHSET TEOPETUYECKUE IIOJIOKEHUS IIPU PELIECHUU
IIPAKTUYECKUX paboT U 3ajiay, BiiajieeT HeOOXOJUMbIMHM HAaBbIKAMU U IIPUEMaMU UX BBIIIOJHEHHUS.

OneHka «y/10BJ€TBOPUTEIbHO» BBICTABISCTCS OOydYaIOMIEMYCs, KOTOPBI WMeeT 3HaHHA
TOJIBKO OCHOBHOI'O MaTe€puaia, HO HE YCBOWJ €ro JeTalled, JOIYyCKAaeT HETOUYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE (HOPMYIHPOBKH, HAPYIIECHHUS MOCIEIOBATEIBHOCTH H3JIOKEHUS POrPaMMHOTO
MaTepuasa U UCIBITHIBAET TPYJHOCTH B BBIIIOJHEHUH NIPAKTUYECKUX HABBIKOB.

OneHka «Hey/AOBJEeTBOPUTEIbHO» BBICTABIACTCS OOydJaromieMycsi, KOTOPBI HE 3HaeT
3HAYUTENbHOM YacTH MPOrpaMMHOI0 MaTepualla, JOMYCKaeT OIIMOKH, HEYBEPEHHO BBIIOIHIECT WIH
HE BBINOJIHSIET IPAKTUYECKUE PabOThI.

Hepeqeﬂb MNPAKTUHICCKUX HABBIKOB:

1. CamocTosTenbHO OCYIIECTBISAET MOATOTOBKY pabdodero Mecra Jjisi IPOBEACHHUS XUMUYECKOTO
UCCIIEIOBaHMS

[Tnanupyer nocnea0BaTeNbHOCTh IPOBEACHUS SKCIIEPUMEHTA

CaMoCTOATEIBHO TPOBOAUT XUMHUYECKHH IKCIIEPUMEHT

AHanu3upyeT pe3ynbTaThl MPOBEJIEHHOTO XUMUYECKOT0 UCCIIEI0BaHUS

Brnaneer npaBunamu 6e30macHoi paboThl B XUMHUYECKOH J1abOpaTopuu

Brnageer HaBbIKaMu 1O BBHITIOJHEHUIO KOJIMYECTBEHHOI'O aHAIN3a

[TpoBoUT (pU3HKO-XHMHUYECKHE PACUETHI

[IporHo3upyer HampaBlieHUE U CMEIICHHE paBHOBECHUS OOMEHHBIX U  OKUCIMTEIbHO-
BOCCTaHOBMTEJIbHBIX PEAKIINN

©ONDUAWN

7.3 TunoBble KOHTPOJIbHBbIC 33/IaHUSl MM HHbIC MaTepHaJbl, HEOOXOAMMBbIE JJIsI OLEHKH

3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [JEATEJbHOCTH, XAPAKTEPU3YIOUIIUX 3Talbl

(popMHpOBaHHUSI KOMIIETCHIIHI B IIpoLecce 0CBOCHUsI 00Pa30BaTeJbHON NPOrPaMMBbI

3aueT BBICTABIAETCS IO pe3yiabTaTaM pabOTbl B CEMECTpe, NMpHU claue BCEX KOHTPOJIbHBIX
MEpOIPHUATHM, IPELYCMOTPEHHBIX TEKYIIUM KOHTpoJIeM ycrneBaeMocTu. Ilpoumenypa 3aderakak
OTJENIbHOE KOHTPOJIBHOE MEPONpPUSITHE HE TMPOBOAUTCS, OIIEHMBAaHME 3HAHUM OOy4aromerocs
IIPOUCXOAUT I10 PE3YJILTATAM TEKYILErO KOHTPOJISL.

Bonpocs! 1J1s1 NPOBEPKH YPOBHSA TEOPETHYECKOM MOATOTOBKH 00y4YaI0Ierocs:

1. CoBpemeHHOE MpeiCTaBlIeHWE O CTPOEHUU artoma. [lopsaok 3amoiHeHHs! ypOBHEH, MOAYypOBHEH U
opOutaneii corinacHo npuHuuny [laymm, npasuny ['ynna. S, p, d u f - anemeHTHI.

2. Ilepnonnuecknii 3akon /.M. MenzmeneeBa W ero TpakTOBKAa HAa OCHOBAHWW COBPEMEHHOW TEOpUH
cTpoeHus aroMa. PU3HUECKHil cMbICIT HOMepa nepuona. Ilepuonst u cemencrsa. ' pymnmnsl ¥ MOATPYIIIILL.
3. KoBanenTtHas cBsi3b. oHHAs CBS3b KaK MpeebHBIA CITydai MOJSIPHONW KOBAJICHTHOU CBs3H. [loHsATHE
BAJICHTHOCTH U CTETICHU OKUCIJICHHUSL.



4. Mexanu3Mm oO0Opa30BaHHUsS KOBAJICHTHOM XWMHUYECKOW CBs3W. HacklmaemMocTh M HampaBlIeHHOCTh
KOBAJICHTHOM CBSI3U, T U G - CBSI3b.

5. IlepBoe Hauamo TEPMOJMHAMUKU. DHTAJIbIUSA. ODHAOTEPMHUYECKHE M DSK30TEPMUYECKHE PEaKIHH,
MIPUMEPHI.

6. IloHsATUS O CaMOMpPOW3BOJLHO MPOTEKAIOIIMX Ipoleccax. DHTPONUsS - Kak (DYHKUUS COCTOSHHS
CHCTEMBI. 3aBUCUMOCTb SHTPOIUHU OT arperaTHOTO COCTOSIHUS BEIIECTBA, €r0 IPUPOIBI U TEMIIEPATYPHI.
7. JlaiiTe ompeneneHUEe MOHATHUAM: CTAllMOHAPHOE COCTOSHUE, PABHOBECHOE COCTOSIHHE, IMEPEXOIHOE
coctosinue. [TapameTpsl cuCTeMbI U (YHKIIUU COCTOSHUS.

8. Omepruss ['mb6ca — KkpuTepuii CcaMOMPOM3BOJIBHOIO MPOTEKAHUA H300apPHO-U30TEPMUUYECKIX
MIPOLIECCOB B 3aKPBITHIX CUCTEMAX. DK33p- U SHIAIPrOHUYECKHUE MPOLIECCHI.

9. Dueprus ['nb6ca. IIpornozupoBaHne HAINPABICHHUS CAMOIPOM3BOJIBHO MPOTEKAIOIIUX MPOLECCOB B
W30JMPOBAaHHBIX U 3aKPBITBIX CHUCTeMax. [epMOJMHAMHYECKHE YCJOBHS paBHOBecus. Poib
SHTAIBIUHHOTO W SHTPONUHHOTO (DAKTOPOB.

10. 3akon I'ecca( dopmymupoBka, MaTeMaTHYECKOE BBIPAKCHHE) W CIEJACTBUS U3 HETo. JK30- H
SHIOTepMHUECKHE Mporecchl. CTaHAapTHBIE TEIIOTH 00pa30BaHUs U CTOPAHUSI.

11. O6patumbie 1 HeoOpaTHMBIE MO HAMPABICHUIO XUMUYECKUE PEaKUUU. 3aKOH JEHCTBYIOLIUX Macc.
KoHcTanTa XMMHYECKOTO paBHOBECHS, €€ (PU3NIECKHIA CMBICIL.

12. Xumuueckoe paBHOBecue. OrmpeneieHHe CMENICHHS XUMHYECKOrO pPaBHOBECHUS MPU H3MEHEHHUH
ycioBuid Ha ocHoBe npuHuuna Jle-Illarenpe.

13. PacTtBOphI, pacTBOpUTENb, pACTBOPEHHOE BemlecTBO. PacTtBopuMocTh. CrocoObl BbIpaMeHHS
KOHIICHTPAILUH PaCTBOPOB.

14. KonnuratuBHbBIE CBOICTBa pa30aBIEHHBIX PACTBOPOB AJIEKTPOIUTOB. 3akoH Payns u crneictBus u3
HETO: MOHIKEHHNE TEMIIEPATypPhl 3aMEP3aHUs PACTBOPA, MOBBIIICHUE TEMIIEPATYPhl KUTICHHUS.

15. SBnenue muddy3un u ocmoca. OcMmoTHueckoe AasieHue. 3akoH Bant-T'odda. M3oToHnmveckuii
KO3 PHUIIHEHT.

16. T'umo-,u30- W TrUNEpTOHHYECKHE PACcTBOPbl. OCMOISIPHOCT U OCMOJSUIBHOCTH. [loHsiTHE 00
n3o00cMun. Poiib 0cMOTHYECKOTO JTaBIeHUsI B OMOJIOTHYECKUX cucTeMax. [lma3Monus, ruspous, Typrop.
17. Teopust sneKTpoOIUTHYECKON nuccounanuud AppeHuyca. [loHATHE O CHIBHBIX U cIaObIX
anekTposuTax . Koncranra nonusamnuu. 3akoH pazoasienus OcTBayibaa.

18. PaBHOBecume MeXay pacTBOPOM M OCAIKOM TPYTHOPACTBOPUMOTro HdyekTponurta. KoHcTaHTa
pacTBOpUMOCTHU. Y CIIOBUS 00pa30BaHMsI U PACTBOPEHUSI OCaIKa.

19. OxucanTenbHO-BOCCTAHOBUTEIbHBIE peakuuu, HuX THMNBL. (OCHOBHBIE TIOHATHS: OKHUCIUTENb,
BOCCTAHOBHTEIb, OKUCIICHHE, BOCCTAHOBIICHHE. POJIb OKHUCINUTENEHO- BOCCTAHOBHTEIBHBIX MPOIIECCOB B
MeTaboIn3Me.

20. Nonnzauus Boapl. MoHHOE npousBeneHHE BOAbI. BOAOPOAHBIA U T'HAPOKCHIBHBIN MMOKA3aTellb.

Boaopoauslii mokazarenb OMOIOTHYECKUX KUAKOCTEH (KPOBb, CIIFOHA, MOYa).

21. [IpoTtonuTudeckas Teopust KUCI0T W ocHoBaHui bpencrena-Jloypu. OcHOBHBIE OIpeaeIeHUS:
MPOTOUTHYECKAs] PEaKIlHsi, KUCI0Ta, OCHOBaHUE, aM(OIHUT, CONMpPSDKEHHBIE Mapbl — KUCIOTa-

OCHOBaHME. THUIIBI TPOTONIUTUYECKUX PEAKIIHIA.

22. OCHOBHbIE TTOHATHS TEOPUU CTPOCHHS KOMILJIEKCHBIX COEITMHEHUI: IEHTPAIIbHBIA aTOM, JIUTaH/Ibl,

KOOP/IMHAIIMOHHOE YMCIIO, JICHTAaTHOCTh. BHOIIOTHYecKH BayKHBIE KOMIUIEKCHBIC COSIMHEHUS: XEIIaThl.
23. KoHcTaHTa HECTOMKOCTH Kak OCHOBHOM KpPUTEpPHH YCTOWYMBOCTH KOMIUIEKCHOTO HOHa. BriBecTn
KOHCTaHTY HECTOMKOCTH Ha TIpEMepe KoMmriekcHoro katnona [Ag(NH3)]".

24. Knaccudukanus peakuuil B KHHETHUKE: peaKkiMd TOMOTEHHbIE, TeTepOreHHbIe; PEaKIIUU MPOCThIE U
CIIOXHBIE.

25. TlpeaMeT M OCHOBHBIE TOHATHS XUMHUYECKOM KUHETUKU. CKOPOCTh XMMHUECKOW pEeaKIMH, CPeIHss
CKOpPOCTh TOMOT€HHOW PEaKIni, ICTHHHAS CKOPOCTh PEaKITUH.

26. 3aBUCHMMOCTb CKOPOCTH XHUMHUECKOW peaKIMM OT KOHLEHTpalMH. 3aKOH JEWCTBYIOLIMX Macc.
KoHcTanTa ckopocTu peakiuu, ee Gu3nYecKuil CMbICI.

27. 3aBUCHUMOCTb CKOPOCTH peakuumu oT Ttemnepatypsl. [IpaBuno Baurt-I'opda. OcobGennoctu
TEMIIEPATYPHOT0 KO3PPUIIUEHTa CKOPOCTH PEAKIIMU SISl OMOXUMUYECKUX ITPOLIECCOB.

28. Teopusi aKTUBHBIX COYIapeHHMH. OHEpreTMyeckuid npoduiab peakuuu; IMOHATHE 00 HHEPTUu
aKTUBALIMKU. Y paBHEHUE AppeHuyca.



29. Karanmz u kataimzaTopbl. [ OMOTEHHBIM U TeTepOoreHHBIM Karamu3. CyInHOCTh JCHCTBUSA
KaTaJan3aTopoB.

30. Ponp katanm3a B JKHU3HEACITEIBHOCTH OpraHu3MoB. DepMeHTaTHBHBIN Karamus. OcoOeHHOCTH
KaTIUTUYECKON aKTUBHOCTH ()EPMEHTOB.

31. bydepnsie pacTBOpel W  CHUCTeMBbl. Mexanusm OydepHoro neWcTBus (Ha  HpuMepe
rupokapOoHaTHOTO Oydepa).

32. KonuuecTBeHHBbIE XapakTepucTHKU OydepHbix cucteM (pH; 3ona Oydepnoro neiictBus: Oydepnas
€MKOCTb).

33. dDocdarabie OydepHBIe CHCTEMBI OpraHU3Ma, COCTaB.

34. T'emoryiobuHOBast OyepHas cucTemMa M €€ JJOKaIu3arus.

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

36. ApreHTtomeTpusi: TUTPAHT, UHIUKATOP, IPUMEHEHHE B MEIUKO- OMOJIOTHYEeCKON IPAKTHKE.

37. Bomopox. OOrmias xapakTepucTHKa. B3amMoaeicTBHE BOAOpPOJa C KHUCIOPOJOM, TaJOTCHAMH,
aKTUBHBIMH METaJlIaMU U OKcHJlaMu. buonornyeckas poyib BOAOPOA.

38. Ilepokcun  Bomopoma. Ilpupoma  cBsizeli W xumudeckue  cBoictBa.  OKHUCIHTETHHO-
BOCCTaHOBUTENIbHASI IBOMCTBEHHOCTh. buonorndeckas posb. [Ipumenenue B Mmeaunune u hapmaium.

39. OOmiast xapakTepuctuka 31eMeHTOB |A rpymmbl. OCOOEHHOCTH KOMIUIEKCOOOpA30BaHUs JIIEMEHTOB
IA rpynmnel. buonorudeckas posib B MUHEpallbHOM OajnaHce opranu3Ma. [IpuMenenue coequHeHHM TUTHS,
HATpHUs U KaJus B MEIULMHE U apMaluu.

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

41. CoctaB KOCTHOM TKaHM, PEaKIUH, JIEKAIIHMe B OCHOBE ee oOpasoBaHus. SIBIeHHE M30MOpdu3Ma.
CrpoHLUEBBIN U OEpUIINEBBII paxHUT.

39. OOmias xapakrtepuctuka snemeHToB [II A rpynmbl. Xumudeckass akTUBHOCTh OOpa M allOMUHUSL.
AHTHCENITUYECKHE CBOMCTBa OOpHOW KHCIOTHI M Oypbl. llpuMeHeHHWe amfOMUHHMS B MEIHWIUHE U
(dhapmanuu.

42. O6mas xapakrtepuctuka sieMeHToB IVA rpymmbel. CoeauHEHHs Yriepona - OCHOBAa JKUBBIX
opranu3MoB. buonorudeckas posib yriepoaa u kpeMuus. TokcuuHoe aerictBue okcuaa yriepoaa (II).

43. OO6mas xapakrepuctuka 3nemenToB VA rpymnmnsl, buonoruueckas pons a3ora, pocdopa, MbIIIbsKa.
XuMHUYECKHe OCHOBBI NMPHMEHEHHs B MeAWLMHE W (apMaluy amMMHaka, okcuja azorta (1), HuTpara
HaTpHUsL, OKCUJOB U COJIEH MBIIIbSIKA, CYPbMbI U BUCMYTA.

44. A30T. DNEKTPOHHOE CTpPOEHHE aToMa, BO3MOXHBIE CTENeHM OKHUCIeHUs. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHAS JIBOMCTBEHHOCTh a30THCTOM KHCJIOTBI M €€ coyied. [IpuMeHeHne B mMeaunuHe U
¢bapmary. TOKCHYHOCTH COJIEH a30THOM M @30THCTON KUCIIOT.

45. O6mras xapaktepuctuka 3nemeHToB VIA. Kucnopoa. AmmoTporHbie MoOAuUKAIUU KUCIOPOJA.
XHUMHYECKasi aKTUBHOCTh MOJIEKYJIIPHOro Kucinopozga. buonormueckas ponb kucnopozga. [Ipumenenue
030HA U KUCJIOPOJa, a TAKKE COeAMHEHUI KHCII0pOo/ia B MEIUILIMHE U (hapMallUu.

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

47. Onementsl VIIA rpynmbl (rajmorensr). OOmas xapakrtepucTtuka. IIpocTele BemectBa M HX
XMMHUYECKasd aKTUBHOCTb. XJIOp, CTPOCHHME aTOMa, MOJIEKYJIBl M HOHOB, CTEIEHH OKHCJICHHUS.
Kucnopoaubie KUCTOTHI XJI0pa U UX coiu. buonornyeckas pons xiopa. [Ipumenenne coemHeHni xjaopa
B MEJMIIVHE.

48. Bpowm, #og. Ctpoenune atoMoB 1 MOHOB. CreneHn okucieHus. Kucmopoaasle coerHeHust Opoma u
fona. buonornyeckas pons iona. [Ipumenenue coequHenuii Opoma 1 ioja B MeAMLIMHE U (hapMarium.

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

50. Obmas xapakrtepuctuka snemeHToB VIIB rpynmsl. Mapranen. DIeKTpOHHOE CTpPOCHHME aToMma,
XapaKTepHbIE CTENEHU OKUCIeHUs. KICIIOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBA
COEIMHEHMH (Ha IpUMEPE OKCHUJIOB M TMAPOKCUAOB Mapranua). Vcrnonp3oBaHue nepMaHraHaTa Kauaus Kak
AQHTHCETITUYECKOTO CPE/ICTBA.



51. O6mas xapakrepuctuka siemeHTOB VIIIB rpymmel. XKene3zo. DnexkTpoHHOE CTpOEGHHE aroma.
buonorudeckass ponb. ['emornobun u xenezocoaepkamue (EpMEHTB. XUMHUYECKash CYIIHOCTh HX
JIEUCTBUSL.

52. KoGanbt u Hukenb. Baxneiimme coeaumnenust kobampta (II), xoGampra () wm nukens (I1).
OO6pa3oBanne KOMIUIEKCHBIX coenHeHni. Butamun Bis.

53. OOmias xapaktepucTuka odyeMeHTOB |B  rpymmbl. DleKTpOHHOE CTpPOCHHE aToMa MEH.
buonoruueckas pons. Menbcoaepxamue ¢depmentsl. [Ipumenenne cepebpa B KauecTBE JI€UEOHBIX
IIpenapaToB.

54. O6mas xapakrtepuctuka »d3jeMeHToB |IB rpynmel. DnekTpoHHOE CTpoeHHME aToma IIMHKA.
buonoruueckas poib; HUHKOcoAepkalue ¢epMmeHThl. Mcrnonb3oBaHue COSAMHEHUN LUHKA U PTYTH B
KauyeCTBE JIEKAPCTBEHHBIX IPENAapaTOB.

7.4 MeToan4uecKkne MaTepHAJIbl, ONpe/Ie/IAoNne MPoueIypbl OlleHUBAHUA 3HAHMI, YMEHUId,
HABBIKOB M (WJIHM) ONbITa /AeATEJbHOCTH, XaPaKTepU3YKIIHX IJTanbl (OPMHPOBAHMUS
KOMIIeTeHIH

OnenuBanue cGHOPMUPOBAHHOCTH KOMIIETEHIIMM  OCYIIECTBISETCS HA SK3aMEHE B  XOJe
MIPOMEXYTOUYHOM aTTecTalluu. B sK3aMeHaMOHHBIA OMIIeT BKIIIOYAOTCS TPU TEOPETHUECKUX BOIPOCA U
3aJlaHue AJs TPOBEPKH yMEHHUs OOYYaIOIIMMHUCSA MPUMEHSTh TEOPETUUECKHE 3HAHUS M PElIeHUS
MPAKTUYECKHUX U MPO(PECCHOHATTEHO OPUEHTHPOBAHHBIX 33]1ad.

Kaxnplii 3K3aMeHallMOHHBIA BOMPOC W 3aJaHHE OILICHWBAETCA IO NATHOAJUIBHOM IIKale.
DK3aMeHaIMOHHBIE OMJIETHI YTBEPXKAAIOTCS Ha 3aceJaHnU Kadeaphl.

[Topsmok BeICTABIEHHS OLIEHOK 32 IK3aMEH.

Onenka 3a sk3aMmeH (D) onpenenseTcs Kak cpeaHeapuGpMeTHIecKoe CyMMBI OTBETOB Ha BCE BOIIPOCHI
U 3aJ]aHusl, YKa3aHHbBIE B 9K3aMEHAI[MOHHOM OUJIeTe, C TOMOIIBIO POPMYJIBI:

Bl+ 82+ B3+ [Ip

4
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  MpaBUIIAMH
MaTEeMaTHYECKOTO OKPYTJICHHS, IepecdeT B OIECHKY IO S5-OaIpbHON IIKaje OCYIIECTBISETCS B
COOTBETCTBHHM CO IIKAJION Tepecyera OalIoB MO JUCIHHUIUIMHE TPU MPOMEKYTOUYHOW aTTeCTallH B
dbopme sK3aMeHa.

8. YueOHO-MeTOAMUYECKOE 00ecTIeueHue TUCIUIIINHBI
8.1 OcHoBHas quTEpaTypa

IleyaTHrle U3MAHNA DJIEKTPOHHBIE U3TAHUS

1. Komuun, A. B. O6mias xumus : yaeOHuk / A. B.
Komnnaun ; mox pen. B. A. Ilonkosa, A. B. Konauna. -
Mocksa : ITDOTAP-Menuna, 2014. - 400 c. - ISBN 978-
5-9704-2956-3. - TekcT : anekTponHsIi // DBC
"Koncynprant crynenra” : [caiit]. - URL : Pexxum
JOCTYTIA: 10 TIOJIITUCKE
https://www.studentlibrary.ru/book/ISBN97859704295
63.html

2. Xomuun, A. B. O6mas xumus [DIeKTpOHHBII
pecypc]: yaeonuk / A. B. XXonuun; oz pen. B. A.
ITonkoBa. - M.: I'DOTAP-Menua, 2012. - 400 c.: wi. —



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

Pexxum noctyna: mo moamucke
-http://www.studentlibrary.ru/book/

ISBN9785970421086.html

3. IlomkoB, 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 JIUTEPATYPA

IleuaTnble U3JaHusA

:‘)J'ICKTpOHHBIe HU3aaHHuA

1. XKonuun, A. B. O6mas xumus [Teker] : yue0. /
A. B. Xonnun ; mox pexa. B. A. [lonkona, A. B.
Koauuna. - M. : I'D0TAP-Menua, 2012. - 400 c.
2. Tlomnkos, B. A. O0mas xumus [TekcT] : yueb. /
B.A. [Tonikos, C.A. Ily3akos. - M. : TD0OTAP-
Menmma, 2007. - 976 c.

3. [IpakTuky™m 110 00IIeH U OHOOPTraHIMYECKON
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.: Xumuznar, 2009. - 784 c.

1. I[Ty3axoB, C. A. Xumus [ D1eKTpOHHBIHI pecypc]:
yueOHuk / C.A. Ily3akoB. - 2-e u31., ucIp. u JOIl. -
M. : I'DOTAP-Menua, 2006. - 640 c. — Pexxum
JIOCTYTIA: TIO0 TIOAIHUCKE
http://www.studentlibrary.ru/book/
ISBN5970401986.html

9. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKANNOHHOM

cern «HHTepHEeT»

He0O0XOAMMBIX JJISl 0CBOCHHS AUCHHUILINHBI,)BC

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

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

2. ®enepanbubiii noptan «Poccuiickoe oOpazoBanue» [DneKTpoHHBIN pecype]. — Pexxum nocrymna:

http://www.edu.ru.

3. ®enepanbHoe Xxpanwuie «Equnas kosekuus mugpoBbIX 00pa30BaTEIbHBIX PECYPCOBY»
[DnexkTpoHHEI pecypc]. — Pexxum goctyma: http://school-collection.edu.ru u ap.

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

5. Caiit HayuHO-TIOMyJsipHOTO >KypHana no KCE[DnexkTpoHHslil pecypc]. — Pexxum gocrymna:

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

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

nauka.relis.ru/rubriki.htm —

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

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

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

10. JIuneH3HOHHOE U CBOOOIHO PACIIPOCTPAHsieMOe POrPaMMHOe o0ecreyeHne

HaunmenoBanue

Jdorosop



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/

CepBuC NPOBEPKU YHUKAILHOCTH TEKCTA

Jorosop Ne 170/9T ot 11.08.2025

1C: Vausepcuret [Ipod

Jorosop Ne 27 ot 30.04.2014

kaspersky endpoint security

Kontpakt 189/3T ot 25.08.2025

Apxwusarop 7-zip

becriatHbiit

Adobe Acrobat Reader DC

becnmatabiii

Astra Linux Common Edition

Jorosop Ne 199/9T ot 12.09.2023

1C: DnexrponHoe obyuenue. KoprnopaTiuBHbIi
YHUBEPCUTET

Horosop Ne 78/3T ot 06.06.2022

1C: DnexrponHoe oOydeHue. Beb-kabuner
IpEroaaBaTess U CTyJICHTa

Horosop Ne 78/3T ot 06.06.2022

Koncynsrant [liroc

KonTtpakr 299/3T ot 17.12.2024

11. Onucanue

o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIINHE

11.1 IloMeneHus AJisi NPOBeAeHUs] YUeOHbIX 3aHATHM
y4yeOHBIX  3aHATUH,  COOTBETCTBYIOILME  JEHCTBYIOIIUM
IIPOTUBONOXAPHBIM IPAaBUIaM U HOPMaM.

ITomemnenus

JI IMPOBCACHUS

MaTepHAJIbHO-TEXHHYECKO 0a3bl, He00XOAMMOH Il OCYHIeCTBJIEHHMS

Anpec mecta | HaumeHnoBanue OcHallleHHOCTb [IpucnocobaeHHOCTH
HAXOXJECHUA | 000PYIOBAaHHOTO 000pyI0BaHHOTO Y4eOHOTO JUISL KCTIOJIb30BaHUS
yaeOHOTO KabuHeTa AHBAIUIAMA U
KaOuHeTa JUIIAMH C
OTrpaHUYECHHBIMHU
BO3MOXKHOCTSIMU
3II0POBBSI
yi. Mopososa | 27 24 nocaz. mect - 25,6 M°
6a xoprmryc 2 TeneBuzop, HOyTOyK,  Habop
AJIEKTPOHHBIX IJIAHIIETOB IS
TECTUPOBaHUS, JI0CKa, CTOJIbI,
CTYNbsl, J1a0OpaTOpHbIE CTOJIBI,
mKagwbl, HACTEHHBIE
CIpaBOYHBIE MaTepHuallbl,
yueOHas u CIpaBOYHast
JauTeparypa, HaOopBI
XUMHYECKON IIOCY 1B,
PEaKTUBBI, paKOBHHA
yi. Mopo3soBa | 31. Hayuno- 4 mocax. mecra - 25,1 M°
6a xopmyc 2 ucclienoBaTenabekas | - BeITskHON mkad
nabopaTopus - XOJ0IUITEHUK
- PakoBuHa

- XMMHUYECKUE PEeaKTHUBHI
- HaGoper  mabGopatopHoit

MOCYIbI

- JJabopaTopHbIie CTOJIbI

- Ctynbs

- CymmibHbIe IKa(bI
- Ikadsr 118 peakTUBOB U
1ab0paTOPHOM TTOCY/IBI

- Konauunonep
- baengep 1500A
- Ananuzatop

Uriskan-PRO




aBTOMATHYECKUI

- [TnuTe JIEKTPUYECKUE
HACTOJIbHBIE

- Anammszarop  Vitalon-400
I10JIyaBTOMAT

- Cnekrpodotomerp UNICO -
2100

-ITomyaBTOMaTHUECKUI
UMMYHOGhEPMEHTHBIN
MUKPOIUIAaHIIETHBIA aHAJIA3aTOP
Immunochem-2100

- IIpombiBaTens IUIAHILETHBIN
RT-2600C

- Kameps! 1711 TOPU30HTAIBHOTO

u BEPTUKAIBHOTO
anekrpodopesa «SE-2»
-Y® cronuk

-JleTrexTupyroiiee yCTpoucCTBO C
Kamepol (s dexTpodopesa)

- [IepememmuBaromiee
ycrpoiicteo  LOIP  LS-120
(JIAB-ITY-02)

- Uentpudyra wmenunuHcKas
CM-50

- lentpudyra maGopaTopHas
[13-6910

- bans BoagHas 2-X MecTHas
ULAB

- Becsr anexrponnsie GR-120

- Becbl nabGoparopusie BMK-
153 ¢ rupeil 1OCTUPOBOYHON H
uHTepdeiicom

- I'moxomerpsr ONE TOUCH
Ultra

- Memanka wMarautHas [IO-
6110 ¢ mogorpeBom

- DOTOINEKTPOKOIOPUMETP
SOLAR

- Kongykromerp AHMOH 4100
- pH-MeTphI

- Kpuockon CryoStar

- ®oromerp KOK-5M

- Y3-kamepa Stegler 3DT

- HarpeBarenr  mpoOupok
SOLAR

- birox murarmst HY 3005

- [Monspumerp ATAGO

- Koarynmomerp SOLAR

- Muxkpockon buomen

yi. Mopo3oBa
6a kopmyc 2

33

2
24 nocax. mect - 34,5 M
Tenesusop, Habop
DIICKTPOHHBIX IUIAHIICTOB IS




TECTUPOBAHUS, JOCKA, CTOJbI,
CTYNbs, J1a0OpaTOpHbIE CTOJIBI,
mkad, HACTCHHBIE CHPAaBOYHEIC
MaTepUabl, HaOOpBI
XUMHYECKON HIOCY/IbI,
PEaKTUBBI, BBITSDKHOM mIKag,
pPaKOBHHA

yi1. Mopo3oBa
6a xopnyc 2

34

24 nocan. mect- 37,4 M°
TeneBuszop, HOyTOyK, Habop
AJICKTPOHHBIX TUIAHIIETOB JUIS
TECTUPOBaHUS, JIOCKA, CTOJIBI,
CTyJIbs, JIA0OPATOPHBIC CTOJIHI,
mKad, HACTCHHBIC CIIPABOYHBIC
MaTepuabl, HaOOpHI
XUMHYECKON HIOCY/IBI,
pPEaKTHUBBI, BBITSDKHOM mIKad,
paKoBHHA

yi1. Mopo3oBa
6a xopryc 2

35

26 nocan. mect- 37,4 M°
TeneBu3op, KOMIBIOTEP, HAOOP
OJICKTPOHHBIX IUIAHIICTOB IJIA
TECTHUPOBaHUs, JIOCKA, CTOJIBI,
CTYJIbsl, JIa0OpAaTOPHBIE CTOJIBI,
mKadsl, HACTCHHBIC
CIIpaBOYHBIC MaTcpuraibl,
yueOHast u crpaBOYHast
JTUTEepaTypa, HaOOPBI
XHUMHUYECKON HOCY/IBI,
pPEaKTUBBI, BBITSDKHON ILIKad,
paKoBHHA

yi1. Mopo3zoBa
6a kopmyc 2

38

20 mocaz. mect - 33,4 M°
Tenesuszop, KOMIIBIOTED,
HOPUHTEpP, HAOOp 3JIEKTPOHHBIX
TUTAaHIIETOB IS TECTHPOBAHUS,
JI0CKa, CTOJIBI, CTYJIbS,
nabopaTOpHBIE CTOJBI, IIKad,
HACTEHHBIE CIpaBOYHbIE
MaTepHuasl, yueOHas "
CIpaBOYHas TuTeparypa,
HaOOphl XMUMHUYECKOH TTOCY/IHI,
PEaKTUBBI, BBHITSDKHON IIKad,
paKoBHHA

yi1. Mopo3zoBa
6a xopryc 2

41

20 mocaz. mect- 42,1 M°

Tenesuzop, KOMIIBIOTED,
IOpUHTEpP, HAOOp 3JIEKTPOHHBIX
TUTAaHIIETOB IS TECTHPOBAHUS,
JIOCKa, CTOJIBI, CTYJbA,
nabopaTOpHBIE CTOJIBI, MIKaQHbI,
HACTEHHBIE CIpaBOYHbBIE
MaTepHuasl, yueOHas u
CIpaBOYHAas JUTEparypa,
Ha0Opbl XMMHUYECKOH TOCYbI,
pEaKTUBBl, BBITSOKHOW 1mIKad,




paKoBHHA

yin. Mopo3zoBa | 43 18 mocax mect- 25,5 M° 11
6a xoprryc 2 TeneBuszop, HOyTOyK, HabOp 2
ANICKTPOHHBIX TUIAHIIETOB IS Tex

TECTHUPOBaHUS, JIOCKA, CTOJIBI, HH

CTYJIbs, JIaDOpaTOPHBIC CTOJIBI, yec

mKadsl, HACTCHHBIC KHe

CIpaBOYHBIC MaTepHabl, cpe

HAOOphl XMMHYECKOW TOCY/IbI, ACT

pPEaKTUBBI, BBITSDKHOW —IIKad, Ba

paKkoBHHA 00y

yi. MoposoBa | 44. Jlaboparopus 5 mocaz. Mecra - 22,9 M YeH
6a xoprmyc 2 xeMouHpopmatuku | [lepcoHanbHbIE  KOMITBIOTEPHI, ust
CTOJIBI, CTYJIBS, mkadsl, st

pPaKOBHHA, JIOCKA, TEIEBU30D pea

M3

aIuy TUCIUTUTHHEI HCTIOJIB3YIOTCS CIISAYIONINE TEXHUYCCKHE CPEIICTBA!

- TEXHUYECKUE CPEJCTBA Nepenayr ydyeOHOW MHPOpPMAIMU — MPOCKIMOHHAS alapaTypa IMIHPOKOTo
HA3HAYCHMUS;

- obopynoBanue (AyauTOpHH C MYJIbTHMEIUHHBIM 000pYyIOBaHUEM; HAOOPHl XUMHUYECKOH IMOCYIbI;
PEaKTUBBI; TEPMOMETPBI, MOHOMEPBI-PH-METpBI; KOHIYKTOMETD; CTATarMOMETPBI, BHCKO3HUMETPHI,
MHUKPOCKOIIBI;  (POTORICKTPOKOJIOPUMETD; CIEKTPO(YOTOMETP; AHAIUTHUYECKHE BECHI; TEPMOCTAT;
CYyIIWIBHBIA MIKad; JeTUTENbHBIE BOPOHKH, OIOPETKH IS THUTPOBAHHS; IEPEMEIINBAIOIICE
YCTPOMCTBO JIJIsi SKCTPArUpOBaHMS, YCTAHOBKA TOPH30HTAILHOTO W BEPTHKAIBLHOTO 3JIEKTpodopesa;
MarHUTHBIC MEIIAJIKH; HarpeBaTeh MPOOUPOK; IICHTPUDYTH.)

[ToMenienust OCHAIEHB! KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOYEHUs K ceTh MHTepHeT
U obecrieueHueM JJOCTYIa B 3JEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.
11.3 IloMenieHus AJisl CAMOCTOATEIBLHOM PadoThI
ITomenienust OCHaIIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO ITOAKIIIOUEHUs K ceTH MHTEepHeT n
o0ecrnieueHuns JOCTyIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.



Pa6ouas nporpamma nucuuruinabl «O0IIas 1 HEOpraHUYecKas XUMHU)

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 06p330BaTeHBHOM mponecce s o6yqafonmxc;1 110

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

PyxoBonutens OIIOII BO Yypunosa T.M.

JlexaH ¢axynpTeTa ryMaHUTapHOTO
Y MEJUKO-0MOJIOTMYECKOT0 00pa3oBaHus ®enpko H.A.
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