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®dopma obydeHus 3a09HAS
I'on Hayaia MOArOTOBKH 2023
Bcero 3ET 10
Bcero uacos 360
W3 Hux
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J1a00PaTOPHBIC 3aHATHUS 6
MPaKTHYECKUE 3aHATH 20
CamocrosTenpHas pabota 324

[TpomexxyTo4YHas aTTeCTaLHs
3auer 1,2 cemectp
DK3amMeH 3 cemectp

r. CraBponons, 2023r.



1. Iesb ocBOCHMS M CHMIIJIMHBI
ILleab ocBOoeHMs AUCHMILIMHBI - (QOpMUpOBaHHE OOIIECNPO(ECCHOHANBHBIX KOMIIETEHIIMN

(OIIK) Ha OCHOBE CHCTEMHBIX 3HAHUH OO0 OCHOBHBIX XMMHYECKHX 3aKOHOMEPHOCTSX MPOTEKAHHS
XMMHUYECKUX IPOLECCOB HAa MOJEKYIIPHOM M KJIETOYHOM YPOBHSX; O CTPOCHHHM U MeEXaHU3Max
(GYHKIIMOHUPOBaHHUS OHOJIOTUYECKH AKTUBHBIX COEIWHEHHH; (DOPMUpPOBAHHE €CTECTBEHHOHAYYHOTO
MBILLIEHHs 0aKaJlaBpOB-OMOTEXHOJIOTOB.

[Tporpamma paspaborana B coorBercTBrH ¢ ®I'OC BO mo nampasnenuto nmoaroroBku 19.03.01
buorexHonorus, yreepxkaeHHbIN mprukazoM Munoopuayku Poccun ot 10 aBrycra 2021 roga Ne736.

2. Mecto aucuuninHbl B cTpykrype OITOIT
b1.0.14 «O0mas u HeopraHudecKasi XUMHUSD SIBISICTCS TUCITUTUIMHON 0053aTebHOM YacTH.
JI71s1 OCBOCHMS JJaHHOW JTUCIMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS M HaBbIKU, C(HOPMUPOBAHHBIC
Ha TIPEBITYIIEM YPOBHE 00pa30BaHUsI.
3HaHUA, YMEHUS U HaBBIKH, IOJy4YEeHHbIC MPU U3YYCHUH JAHHOW TUCHUILUIMHBI HEOOXOIUMBI st
YCHENIHOTO OCBOCHHUSI CIEAYIOIINX TUCHUILIIUH U MPAKTUK:
-XUMHS OMOJIOTHYECKH aKTUBHBIX BEIIIECTB;
-pu3nyeckas XuMus;,
-OCHOBBI OMOXUMHH U MOJICKYJISIPHON OMOJIOTHH;
-aHAJIUTHYECKAs XUMHUS,
- (UBHKO-XMMHUYECKHE METO/IbI aHAIM3a B OMOTEXHOJIOTHH.
3. IlepeyeHb IUIAaHUPYeMBIX Pe3yJbTATOB OO0y4YeHHS] MO [MCUUIJIHHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJbTaTaMU 0CBOeHHs 00pa30BaTeIbHOM MPOrpamMm

Pe3ynbraThl OCBOSHHSI TUCIHUILIMHBI C(OPMYIHPOBAHBI B COOTBETCTBUH C MPO(PECCHOHATBHBIM
CTaHJapTOM:

— IIpodeccronanbubiM cTanaapToM «Crenuanuct B 001acTi OMOTEXHOIOTUN OMOJIOTHYECKU
aKTHBHBIX BEIIECTBY, YTBEPKIECHHBIM MPUKa30M MUHUCTEPCTBA TPYla U COLMATIBHOMN 3aIUThI
Poccuiickoit @enepanuu ot 22 utons 2020 r. N 4411 (3apeructpupoBad MUHUCTEPCTBOM FOCTHIIUT
Poccwuiickoit @enepanmu 19 aBrycra 2020 r., peructpanuonubiii N 59324);

Tpyoosass  ¢ynxyus:  llpoBeneHHe  MOATOTOBUTENBHBIX  paboT A
OMOTEXHOJIOrHYecKoro mnpouecca noayueHust bAB.

— IIpodeccronanbibiM cTanAapToM «CHenuanucT MONpOMBIIIIEHHON (hapMmaluu B 001acTu
IIPOM3BO/ICTBA JIEKAPCTBEHHBIX CPEJCTB», YTBEPKACHHBIM IpUKa3oM MUHHCTEpCTBA Tpyaa U
cormanbHOM 3ammThl Poccniickoit @enepannu ot 22 mast 2017 r. N 430H (3aperucTpupoBaH
MunucrepctBoM roctuiiuu Poccuiickoit ®epepartuu 6 utonst 2017 r.,perucrpanuonsbiii N 46966);

Tpyoosas ¢ynxyus: BeneHne TEXHOJIOTHYECKOTO IMPOIlEcca MPH MPOMBIIUICHHOM MPOU3BOICTBE
JIEKapCTBEHHBIX CPE/ICTB.

OCYIIECTBIICHUS

Kon [Tnanupyemblie pe3yabTaThl O0yUeHUs
U COJZIepKaHNE 3HaTh YMetb Bnaners HaBbIKaMu
KOMIIETEHLINN

OIIK-1. Cnocoben n3yuaTrb, AHAJIMU3UPOBATH, HCIIOJIb30BAThH OMOJIOTHYECKUE OOBEKThI H IMpONECCChI,

OCHOBBIBAsICb Ha 3aKOHaX MW 3aKOHOMCPHOCTAX MATCMATHYCCKUX,

OMOJIOTUYECKUX HAYK U UX B3aMMOCBA3AX

(bu3nueckux,

XUMHUYECKUX U

Nonk-1.4
[Tons3yercs
3aKOHAMH U
3aKOHOMEPHOCTSI
MH XUMHYECKUX
1 OMOJIOTHYECKUX

1. OcnHOBHBIE 3aKOHEBI
00I1Iell XUMHH, a TaKKe

CIIOCOOBI Uux
HpI/IMeHeHI/Iﬁ JUTS
peleHus

TEOPETUYECKUX u

1. IlpoBoauts usuko-
XMUMUYECKHUE PACUETHI;

2. [IporHo3upoBarb
HarpaBJIeHUE
CaMOIIPOM3BOJILHOTO
POTEKaHMS MPOIIECCOB B

1. IlpaBunamu
6e3omacHoil paboThI B
XUMHYECKOMN
naboparopuu

2. Meronom
KOJIMYECTBEHHOTO
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HAyK U UX IMPUKJIAAHBIX 3a1a4. OopraHusme aHaJIn3a

B3alMOCBS3bI0 2.0cHoBHbIe MOHATHS U | 3. [IporHo3upoBarh
OOBSACHATH CBSI3b | HAIPaBJICHUE U CMEIICHHE
MEXTy HUMH. paBHOBECHUS] OOMEHHBIX U
OKHCJIUTEIIFHO-

BOCCTAHOBUTEJIbHBIX PEAKIIUN

4. O0beM TMCHUILIHHBI B 324e€THBIX eIMHULAX ¢ YKA3aHHEM KOJHYeCTBA aKAJeMHYEeCKUX YacCOoB,
BbIIeJIECHHBIX HA KOHTAKTHYK padoTy o0ydawiuuxcs ¢ mnpemnogaBareseM (10 BHIAAM Yy4eOHBIX
3aHATHH) U HA CAMOCTOSATEIbHYIO PA00Ty 00yUYaKOIIUXCS

KonraktHas aymuropHas CamocrosTensHas
paboTa 00yJaroIuxcs ¢ paboTa, B TOM 4HCIIe
mperno/aBaTeieM B yacax, B KOHCYJIbTaIN
TOM YHCIIC
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1 | Pazmen 1. Xumus xak Hayka. CTpoeHue 2 2 - - - 34 -
BEIIIECTRA.
1 | Pazmen 2. OcHOBHBIE (PU3UKO-XUMHUYECKUE - 2 - - - 32 -
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUIECKHX
ITPOIIECCOB
ITpomexyTouHast aTTeCTalus: 3a4eT 4
2 | Pazgen 3. KoMIuleKCHBIE COETUHEHUS 2 2 - 2 - 40 -
2 | Paznen 4. OCHOBBI XUMHUH PacTBOPOB 2 6 - 4 - 42 -
ITpomexyTouHast aTTeCTalus: 3a4eT 4 -
3 | Pa3nen 5. Xumust OMOT€HHBIX DJIEMEHTOB. 4 8 - - - 159 -
ITpoMexyTouHas aTTeCTAIUS: dK3aMEH 7 2
Bcero 10 | 20 | - 6 - 322 2
Hroro no nucumiuinge 36 324
O6beM podhecCHoHATBHOM MPAKTHIECKON 0 gac/ 0% 0 yac/ 0%
noaroroBku (ITI1)
O6Bem npodeccnoHaTbHO HATPABICHHOM 23 uyac/ 170 gac. /51 %
noarorosku (ITHIT) 53%

5.Copep:kanue JUCHMILIMHBI (MO1YJ5), CTPYKTYPHPOBAHHOE MO TeMaM (pa3ieaM) ¢ YKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaJEMHUYECCKHUX YaCcoB U BU10B y‘leﬁﬂle 3aHATHI
5.1. Conep:xanue pa3jiesioB JUCHUILIHHBI

Kon Haumenosanue Kpatkoe congepxanue paznenon
WHJMKaTopa pazzenoB
KOMIIETEH-




o

1 cemecmp

Nonk-1.4

Paznen 1. Xumus
Kak HayKa.
Crpoenue
BCIICCTBA

CrpoeHne aroma. MecTo XMMHMM B CUCTEME E€CTECTBEHHBIX HAayK,
NpeAcTaBIeHus O JuQQepeHIranud ¢ HUHTETPAlUl  XUMHH C
Ouosiorueil, (Gu3MKOH W JAPYIrMMH €CTECTBEHHBIMH Haykamu. Pousb
XUMHH KaK IPOU3BOJUTEIBHOM CriIbl OOLIECTBA.

ATOMHO-MOJIEKYJIIDHOE y4Y€HHE, €ro 3HAa4eHHE U1 COBPEMEHHOU
XMMHUH. 3aKOH KPaTHBIX OTHOIICHH. ATOMHBIE OpOuTanu (S-, p-, d-, f-).

MHOro35meKTpoHHbIe  aToMbl. [IpMHIUIBI  3alONHEHHS ATOMHBIX
opOuTanell »JEKTpOHAMM: TMPHHLIMI HAMMEHBIIEH >HEPTuu, 3ampera
[Taynu, npaBuio ['ynna.

OcHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA.

IlepuogM4HOCT M3MEHEHUS CBOMCTB aTOMOB. Pasmep aTtoMoB u
noHOB. OpOWTaNbHBIA, KPUCTAIIOXMMUYECKMM M  KOBAJECHTHBIN
paauycel aTOMOB. 3HAUYE€HHE TEOPUM CTPOEHUS aroMa B XHMHHM U
Ouosorum.

Ilepuoanueckuii 3aKOH U IepuoandecKas cucrema 3iaemeHToB [I.1.
Meneneena

Orarsl pa3BUTHSA NIEPUOANYECKOTO 3aKOHa. Crpykrypa
IIepuoaANYECKON cructeMsl. l1lopsAankoBelii HOMEp 351eMeHTOB. Ilepuonsl,
ceMelcTBa JJIEMEHTOB, YHUCJIO DJEMEHTOB B Iepuone. [pynmnsl u
MOATPYNIBI  3JEMEHTOB. BapuaHTbl H300paxeHHs] NEepUOANYECKOM
cucreMbl (KOpOoTKME€ W JUIMHHbIe BapuaHthbl). Ilepuonuueckoe
M3MEHEHUE CBOWCTB XMMMYECKMX 3JIEMEHTOB. ['pynmnoBas M TUmoBas
aHaJIorMu.BTopuuHas M BHYTPEHHsSI IEPUOAUYHOCTb. XapaKTePUCTHKA
CBOMCTB 3JIEMEHTOB U UX OCHOBHBIX COCAMHEHUH I10 UX IMOJOKECHUIO B
nepuonnyeckoil cucreme. OOmeHayyHoe M (uiocopckoe 3HaYeHHE
nepuoandeckoro 3akona J1.M1.Menneneesa.

Xumnyeckas cBsi3b. OCHOBHBIE XapAKTEPUCTUKNA XUMUYECKOU CBA3H.
ONeKTpUYecKuid  MOMEHT JWMOJS U HANpaBJIE€HHOCTb  CBS3H.
Hacpimaemocts KoBaJIeHTHOU CBA3U. [lonmspusanus XuMUYECKON CBS3H.
HampaBieHHOCTh KOBaJeHTHOM CBSI3U.OCHOBBI METOAAQ BaJEHTHBIX
cszeit (MBC). BanerntHocts. KpaTHOCTh XUMUYECKON CBS3H.

JIBa MexaHn3Ma 00pa30BaHUs KOBAJIEHTHOM CBSI3U: 0000IIECTBIEHUE
HECITAPEHHBIX DJIEKTPOHOB U JOHOPHO-aKLENITOPHOE B3aUMOCICTBUE.

[Ipupoa XMMHYECKOW CBSI3M B KOMIUIEKCHBIX COCIMHEHMSX.
XHUMHUYECKas CBA3b B TBEPABIX HEOPraHUYECKUX BELIECTBAX.

Horik-1.4

Paznen 2.
OcHOBHBIC
TepMOAMHAMUYEC
KH€ TTOHSITHUS 1
onpeJIeTIeHUsI.
IlepBoe Hauano
TEPMOJMHAMUKH

TepmonnHamuueckas cucrema.. TepMoIMHAMUYECKUE TapaMETPHI,
GbyHKIMU cocTosiHMST U Tpouecca. [loHsTHEeM TepMoIMHAMUYECKOM
PaBHOBECHH.

[TepBoe Hauamo TepmoavHaMHUKUA. POPMYITUPOBKU MEPBOIO 3aKOHA
TEPMOAMHAMMKH. 3aBUCUMOCTb BHYTPEHHEN SJHEPTHH OT TEMIIEPATYphl U
o0vema. Terora u pabora kak ¢opMbl nepeaayu sHepruu. Pabora
pacIIMpeHus UICAIbHOIO Ta3a MPH Pa3IMYHbIX IPOLEccax. DHTAIBIINUA.
CrangapTHble yciaoBHs. 3aBHUCHUMOCTh DJHTAJbIHH OT TEMIEpPaTypHl.
3akoH ['ecca.




Bropoii u Tpetnit

DopMYIUPOBKH BTOPOTO 3aKOHA TEPMOAMHAMUKHI. DHTPOIHS U €€

3aKOHBI CBOMCTBa. AOCOTIOTHOE 3HAYECHUE SHTPOIUU U BBIYUCIICHUE U3
TEPMOJVHAMUKH. | ONBITHBIX JaHHBIX. CTAaTUCTUYECKUI XapaKTep BTOPOro 3aKOHA
Maremarnueckuil | repmoauHamMuku. @opmyna boinbumana. TpeTuil 3aK0H TEpMOAMHAMUKHI
anmnapar (noctynat Ilnanka, Teopema HepHcTa).
tepmoauHamuky | @yHmameHnTanpHble ypaBHeHUs [ 106ca. OCHOBHBIE
TepMoArHaMuueckue GyHKuuu: sueprust ' mdb0ca u sueprus
I'enbmronsna.
TepMonnHaMuyeckue MOTEHIIUANBI, UX CBSI3b C MOJE3HON paboTOM.
Crannaprabie sHepruu ' n66ca oOpa3oBanws BemecTB. Ta0auIbl
TEPMOJIMHAMUYECKUX BEJIMUYMH. PacyeT u 3kcriepuMeHTanbHoe
orpezesieHue n3MeHeHus dHeprun [ mo0ca B XUMHUUECKHUX PEaKIIHSIX.
Ypasuenust [ n66ca-I"enpmMrombiia u X BBIBOJI.
CkopocTh OcHOBHBIE TOHSITHS U MPEIMET XUMUYECKON KHHETHUKH.
XUMUYECKON DKCHepUMEHTAIbHBIE METObI U3MEPEHUSI CKOPOCTU PEAKLIUU
peakiuu. (xumuueckue, pusndeckre, reoxumMudeckne). GakTopsl, BIHUSIONINAE Ha
Karanu3 CKOPOCTb XUMHUYECKOU peakuuu. OCHOBHOM NOCTYJaT XUMHYECKOU

KMHETUKHU (3aKOH JEHCTBYIOLIMX MAacc) B TOMOI'€HHbBIX U T€TEPOreHHBIX
cucremax. KoHcTaHTa CKOPOCTH XMMHUYECKON PEAKIIMH.

3aBUCUMOCTb CKOPOCTH peakLUy OT TeMIeparyphl. Y paBHeHue Bant-
Tl'odda u Appenuyca. DHeprusi akTUBALUU U METOBI €€
JKCIEPUMEHTAIBHOTO OIIPEIEIICHUS.

Karanu3s. Buas! karanusa. BinsHue kataan3aTopoB Ha CKOPOCTh
XUMHUYECKUX peakuuii, MUurubuposanue peakuuu. [Ipencrasienus o
MEXaHWU3Me IeHCTBUA KaTanu3aTopoB. OCHOBHBIE CBOICTBA
KaTann3aTtopos (cnennduieckas n30MpaTeTbHOCTh, CHIYKEHUE YHEPTHH
aKTUBAIUH, BIUSHUE JUCTIEPCHOCTH ). PaKTOPBI, BIUSIONINE Ha KaTaln3
(BnUsIHME TEMIEPaTyphl, JaBICHUS, PACTBOPUTENS, AKTUBATOPOB U
UHTUOUTOPOB).

Kunernueckuii n
TEpMOJIMHAMUYEC
KHH ITOAXOOEI K
XUMHUYECKUM
PaBHOBECHSIM

O6parumbie W HEOOpaTUMbIE XUMHUYECKHE PEAKIUU. XHUMHYECKOEe
paBHOBecue. KunHernueckuii nonaxon. ['OMOreHHoe M TIeTepOreHHOe
paBHOBecHs. KoHCTaHTa paBHOBeCUSI B FOMOT€HHBIX M TI'€TEPOTr€HHBIX
cucremMax. TepMOaUHAMUYECKUM MTOAXO0 K XMMHUYECKOMY PABHOBECHUIO.
OdyHaamMeHTanpHOEe ypaBHeHHMe [ubGbca M ero npUMEHEHue K
XUMHYECKUM paBHOBECHSAM. XHMMHUECKas IEPEMEHHAs. YpPaBHEHHE
M30TEPMbl XUMHUYECKOW peaklMM, €ro BbIBOJ, aHalu3 YCJIOBHM
PaBHOBECHSI M CAMOIIPOU3BOJIBHOTO MPOTEKAaHUSI XUMUYECKON PEaKLIHU.
CBsi3b KOHCTaHThl PABHOBECHS] XMMMUYECKOH pEaKIUH U HHEPrUu
I'n66ca. IlpuBenennas sueprust [m66ca M ee HCMONB30BAaHHE TNPU
pacuerax XMMHYECKHX PaBHOBECHH. DKCIEPUMEHTAJIbHOE OINpeesieHue
W pacyeT KOHCTaHThl paBHOBECHS MO TaOMUIlaM CTaHAAPTHBIX
TepmoanHamMuueckux BennunH. CBsa3p Mexay Kp, Ke m Kx. BbeiBog
3aBUCHMOCTH KOHCTAaHTbl PaBHOBECUS OT TEMIIEpaTyphl. YpaBHEHHE
n300apel Baut-I'opda. BiusHue napneHus u temmnepaTypsl Ha COCTaB
paBHOBECHON cMecH. PaBHOBECHs B peanbHBIX cucTeMax. PaBHoBecus B
reTepOreHHBIX CUCTEMaX.

Horik-1.4

Pasznen 3.
KommiekcHabie
COeIUHEHUS

CoBpemenHoe coJiepxKaHue MOHATHUS «KOMILIIEKCHBIE
coemuaeHus»  (KC).  Crpykrypa KC:  1meHTpadbHBIE  aTOM
(xommIekcoo0pa3oBaTens), TUTaH bl, KOMIIJICKCHBIA WOH, BHYTPEHHSS U
BHEIIHSASA CQepbl, KOOPAWHAIMOHHOE YHCIIO IEHTPATBHOTO aToMa,
JCHTATHOCTBHJIUTaHA0B. CIIOCOOHOCTh aTOMOB PA3JIMYHBIX 3JIEMEHTOB K
KOMILIEKCOOOPa30BaHUIO.

IIpupoga XHMMHYECKHUX

ceszeii B KC. OGOpaszoBanue u




mucconuanusi KC B pacTBopax, KOHCTaHThl 00pa30BaHUs U KOHCTAHTHI
HECTOMKOCTH KOMIIJIEKCOB.

Knaccudpukanmss u  HoMenkmarypa KC. KommuiekcHbIE KHCIIOTHI,
ocHoBaHus U conu. [Iu-kommiekcel. KapOonusnsl metamioB. XenaTHbIe
u MAaKpOIUKJIMYECKUE KC. buonornueckas poJib KC.
MertannodepMeHTbl, TOHSATHE O CTPOCHHHM WX AaKTHUBHBIX IICHTPOB.
Xumunyeckue ocHoBbl mpuMmeHenus KC B dhapmanuu u MmeauiuHe.

Horik-1.4

Paznen 4.
PacTtBOpBI
HEAJIEKTPOJIUTOB

O06nacTh )KUIKOTO COCTOSIHUA. Boa - BayKHEHIINN pacTBOPHUTEIIb,
cTpoeHue BoJbl. OnpeneneHue NoHITHS «pacTBOp». Buibl pacTBOpoB.
CrniocoObl BbIpayKE€HUSI KOHIIEHTpAu pacTBOpoB. PacTBopeHue u
pacTBOpUMOCTb. PacCTBOpUMOCTB TBEPBIX BEIIECTB B BOJIE.
KoadduuneHnt pacTBOpUMOCTH U €r0 3aBUCHMOCTb OT TEMIIEPATYPHI.
Kpussie pactBopumoctu. Kpucramimnzanuus TBEpIbIX BEIIECTB U3
pactBopoB. PacTBOpUMOCTB ra30B B KUJKOCTAX. 3aBUCUMOCTD
PacTBOPUMOCTH ra30B OT TEMIIEPATYPhl U UX NAPIUAIBHOTO aBJICHUS U
MIPUCYTCTBUS 3JIEKTPOJIUTOB. 3akoHbl ['enpu u JlansTona. MneanbHbie
ra3oBbI€ U JKUJKHUE pacTBOPHL. PeanbHbie pacTBopsl. Koadduiment
aKTUBHOCTH. KoJuIMraTMBHBIE CBOKMCTBA PACTBOPOB HEAJIEKTPOJIUTOB.
3akon Baut-I'odda. Ocmoc u ero posib B KU3HEACITENIbHOCTH
KUBOTHBIX U PACTUTEJIBHBIX OPraHU3MOB.

[ToHsATHS 0 mapUHMaIbHBIX MOJIBHBIX BEJIMUMHAX U METOJAX MX
onpeneneHusi. YpasHenue ['nd0ca-/lrorema. Bzaumocsizu
MapIraibHBIX MOJBHBIX BEJIMYUH, aKTUBHOCTEH 1 KO PHUIIMEHTOB
AKTUBHOCTEH, BRITCKAIONINX U3 ypaBHeHUs [ mO0ca-/rorema.

PactBOpsI
JJIEKTPOJINTOB

N3oTonnueckuit koappunuent. OcMOTUYECKOE 1aBICHUE, 1aBICHUE
HACBILLIEHHOTO [1apa pacTBOPUTEIS, TEMIIEpaTypa KUIIEHUS U Hayala
kpuctannuzanuu. OCHOBHBIE MTOJIOKEHHS TEOPUU DJIEKTPOIUTHUECKON
nuccouuanuu Appenunyca. KucioTsl, O0CHOBaHUS U COJIU € TIO3UIIMU
TEOPHH IEKTPOIUTHUECKOH Tuccoruannu. O6paTUMOCTb Mpolecca
JUCCOLMAIIMU CITA0BIX 3JIEKTPOIUTOB, CTENIEHb U KOHCTAHTA
nucconuanuu. 3akoH pazbasnenus OctBanbiaa. Kaxymascs creneHb
JUCCOITHAIINU CUIIBHBIX AJIEKTPOIuTOB. [loHsTHE 00 HOHHON aTMOcdepe.
AKTUBHOCTB 3JIEKTPOSIUTA, K03 unmeHT aktuBHOoCcTH. OHHAs cuia
pactBopa. CTaHIapTHOE COCTOSIHHE PACTBOPEHHOIO AJIEKTPOJIUTA U
pactBopuTtens. Teopus Jlebas-Itokkens. Poib 371eKTpoauToB B
KU3HEESTEIbHOCTH OPTraHU3MOB.

Kucnoter u
OCHOBaHUA

CoBpemeHHbIE IIPEJICTaBICHUS 0 KHCIIOTHO-OCHOBHOM
B3aumoneicteun.  [Iporonutnueckas Tteopus  bpencrena-Jloypu.
[loHsTHE O CONpPSKEHHBIX KHUCIOTaX MOCHOBaHUsAX. [IporonnTuueckue
peakuuu. CormocTaBieHHe TEOPUI KUCIOT U OCHOBaHUN AppeHuyca U
IIPOTOJINTUYECKOW TEOPHUU ISl BOAHBIX pacTBOpoB. KommuecTBeHHas
OlICHKa KHUCIIOTHOCTH cpeabl. VoHHOe  mpou3BeAeHHE  BOJBI,
3aBUCHMOCTB OT Temieparypsl, pH pactBopa. BogopoaHslil nokasarens
OMOJIOTMYECKUX KHUAKOCTeH. 3HAYCHHE IMOCTOSHCTBA BeIMYMHBI pH B
Oouosornyeckux rmpoueccax. Ilonsatue o OydepHbIX pacTBOpax.
KucnorHo-ocHOBHBIE paBHOBeCUS UM TJlaBHble Oy(depHble CHCTEMBI B
OpPraHMU3ME YEJIOBEKA.

OOMeHHBIE
peaxiuu B
pacTBopax

HNonnbie peakmuu B pacTBopax. HoHHO-MonekymsipHas ¢dopma
3aliCU YpaBHEHUI XMMHUYECKUX peakuuid B pactBopax. Hampamienue
MPOTEKAaHUsS  peaKkIui B  pacTBOpax  AJEKTPOJIUTOB. Y CIOBHS
MPAKTUYECKH HEOOPaTUMOTO MPOTEKaHUS MOHHBIX peakiuil. [Iporecch
KOMILUIEKCOOOpa3oBaHus B pacTtBopax CMelieHne paBHOBECHU B
pacTBOpax KOMIUIEKCHBIX COEIMHEHUM. 3HAa4yeHHUE KOMIUIEKCHBIX




COCMMHECHWN B Owonornu. Peakuum HeUTpaiM3anud ©W  PEAKIUU
ruaponausa cojed. CTenmeHb W KOHCTaHTa Tuupoiusa. daktopsl,
OTIpENICIIAIONINE CTeNeHb ruapoiausa. OOpaTuMbli U HeoOpaTUMBII
ruaponu3. Ponb rugponuza 6MO0OpraHMYeCKUX COSTUHEHHH B MPoIIeccax
JKU3HENEATSIbHOCTU.  ['eTeporeHHple  paBHOBECHMS B pacTBOpax.
[IpousBenenne pactopumoct. OOpa3oBaHUE U PACTBOPEHUE OCATKOB.

OKuCINTENIBHO-
BOCCTaHO-
BHUTEJIbHBIE
peakuuu B
pacTBopax.

OO6mmas XxapakTepruCcTHKa OKHCIUTEIIbHO-BOCCTAHOBUTEIHHBIX
npoueccoB. BaxkHele OKUCIUTENIN U BOCCTAHOBUTENH. Biusaue
pEaKLUK Cpeibl Ha XapakTep MPOAYKTOB peakiuuu. CTaH1apTHbBIC
OKHCIIMTENIbHO-BOCCTAHOBUTEbHBIE TOTEHIIMANIBL. HanpaBnenue
MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Peakiuii. MeTo bl
COCTABJICHHS] YPABHEHHUI OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN.

Nonk-1.4

Pasznen.5 OOmas
XapaKTePUCTHKA
S-2JIEMEHTOB.
Onementsl IA-11A

rpymni

O6mas xapakrepuctuka. OcobennocTu nojoxxkerus B [1CH, peakiuu ¢
KHCJIOPOJIOM, raJIor€HaMHy, MeTajlllaMu, okcuaamu. Boaa kak
BayKHEllIlIee CoOeTUHEHUE BOJOPO/Ia, €€ (PU3NUECKHe U XUMHUECKUE
CBOMCTBA. AKBAaKOMIIJIEKCHI M KPUCTAJUIOTUAPATHI.

O6mas xapakrepuctuka. I3meHnenue cBoiicTB 3nemMeHTOB IIA rpynmsl B
cpaBHenuu c [A.

buonorudeckas poib s-31IeMEHTOB-METAINIOB B MUHEPaIbHOM OallaHCce
opranuszma. Makpo- u MUKpPO-S-351eMeHThI. COeTMHEHUSI KAIbITUS B
KOCTHOM TKaHHU, CXOJICTBO MOHOB KaJbIIMs U CTPOHIUS, H30MOP(HOE
3amenenue (mpobiema ctponus-90):

TokcuunocTh Oepuiuns. XuMUYECKHE OCHOBBI IPUMEHEHUS
COCIMHECHU JINTUS, HATPUS, Kallus, MarHus, Kaablus, Oapus B
MeIUIMHe. AHATUTHYECKUE peakiuu S- aneMeHnToB |- [IA rpynm.

OOmas
XapaKTEePUCTHKA
d->memMeHTOB .
Onementsl 1B —

VI rpymm.

OOmast xapakrepucTrka d-31eMeHTOB. XapaKkTepHble ocodeHHocTH d-
9JIEMEHTOB: IIEPEMEHHBIE CTETIEHN OKUCIICHUs, 00pa3oBaHMe
KOMILIEKCOB, OKpacka COeMHEHUN (IPUYUHBI €€ BOSHUKHOBEHHUS).
OO1w1ast XxapaKTepUCTHKA, CXOACTBO U OTIMYHUE OT HJIIEMEHTOB TPYIIIbI
IA; f-anements! kak aHanoru d-anementoB I1IB rpynmnel. O6mue
3akoHOoMepHOCcTH KO 1 OB cBoiicTB coequnenuit d-3eMeHToB MpH
Mepexo/ie OT HU3IINX CTENEHEH OKUCIEHUS K BBICILIUM CTETIEHAM
OKHCJICHUS Ha IPUMEPE COENMHEHNI XpOoMa.

buonoruueckoe 3nauenue d-snementoB VI rpynmnel. Xumuueckue
OCHOBBI IPUMEHEHUS COEAMHEHUH Xpoma, MOIMOieHa 1 Bosib(pama B
KOJINYECTBEHHOM aHAJIM3E.

XUMUS
snemenToB VIIB
u VIIIB rpymm.

OO1m1ast XxapaKTepUCTHKA TPYTIIIHI.

Maprasnen. OOmias XxapakTepUCTHKA. XUMHUYECKasi aKTUBHOCTh
MIPOCTOT'O BEIECTBA, CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHHIO
(xapOOHMIIBI MapraHua).

Oomas xapakrepucTrka rpynmnsl. Jlenenue snementoB VIIIB rpymnmnsl Ha
AJIEMEHTHI CEMENCTBA JKeJie3a U TUIATHHOBBIE METAJLIBI.

OO1m1ast xapaKTepUCTHKA JIEMEHTOB CEMENCTRa JKeJle3a.

XKenezo. Xumuueckast akTHUBHOCTb TPOCTOTO BEILIECTBA, CIIOCOOHOCTH K
KOMIUIEKCOOOpa30BaHUIO.

XUMUYECKHE OCHOBBI IPUMEHEHUS XKelle3a U )KeJe30CoIepKalIiX
IIPENapaToB B MEJULMHE.

KobanbT u HUKeNb. XUMHUYecKasi akTHBHOCTD ITPOCTHIX BEIIECTB B
cpaBHeHuu ¢ xxene3om. Coenunenus kodanpta (I1) u (1), nukens (11),
KO u OB xapaktepucTtku, cnocoOHOCTb K
KOMIUIeKcooOpazoBanuto(peakius Yyraera). Hukens u K006ambT Kak
MHUKPO3JIEMEHTHI, KopepMmeHT-B12. XuMuueckre 0OCHOBBI MPUMEHEHUS
COEAMHEHUI KoOalbTa U HUKEJS B METUIIMHE. AHATUTUYECKUE PEaKLIUU




anementoB VIIB u VIIIB rpynm.
OO01mas xapaKTepUCTHKA SJIEMEHTOB CEMEICTBA IUIATHHBIL.

OneMmeHTs! 1B u
[IB rpyni.

OO6mmas xapakTepucThka rpymnmbl. Ou3nyeckue U XUMHUYECKUE
CBOWCTBA MTPOCTHIX BELIECTB.

Coemunenus meau(l) m (II), ux KO u OB xapakTtepucTukw,
CIOCOOHOCTh K KOMIUIEKCOOOpa3oBaHUI0. KOMITJICKCHBIE COCAMHCHHUS
meau (II) ¢ ammuakom, aMHHOKHCIOTaMU, MHOTOATOMHBIMU CIIUPTaMHU.
KommiekcHbIl XapakTep MeAb COAepKalux (PepMEHTOB M XUMHU3M HX
neiictBus B Metabonnyeckux peakuusx.lIpupona okpacku coenuHeHUi
Meau. XUMHUYECKHME OCHOBBI IPUMEHEHMS] COEIMHEHUN MeIu B
menunune. CoemmHenust cepebpa, mx KO um OB xapakrepuctuxu
(bakTepurnuaHble  cBolicTBa HMOHa  cepebpa). CmocoOHOCTh K
KOMIUIEKCOOOpa30BaHNI0, KOMILUIEKCHBIE COEIMHEHHusi cepedbpa cC
raJJOTeHUJaMH, aMMHAaKOM, THOCYIb(paTaMu. XUMHUYECKHE OCHOBBI
MIPUMEHEHHSI COeIMHEHUH cepedpa B KauecTBe JIeYeOHBIX MpernapaToB.

3onoto. Coegunenusi 3omota(l) u 3omora (IIl), ux KO u OB
XapaKTePUCTHKH, CHOCOOHOCTD K KOMILIEKCOOOpa30BaHHUIO.
XUMUYECKHE OCHOBbI TPUMEHEHUS B MEIUIMHE 30JI0Ta U €ro
COCTMHEHUN.

O61uas xapakrepuctukal|B rpynmnei.

[Muuk. OOmas XxapakTepUCTUKa, XHUMHYECKas aKTHUBHOCTh
npocroro BeuiectBa, KO u OB XapakTepuCTUKM COECAMHEHUH IMHKA.
KomMriekcHble coeTuHEHNS [IMHKA.

KommiekcHast mpupoia MUHKCOAEPKAIINUX (PEPMEHTOB M XUMH3M
WX JeWcTBUSA. XUMHYECKHE OCHOBBI TIPUMEHEHHS B MEIUIMHE
coeuHEeHU 1uMHKa.KaaMuii W ero coeauHeHWss B CPaBHEHUU C
AQHAJIOTUYHBIMU COCTUHEHUSMU IIHHKA.

Pryrs. OOmiasi xapakTepuCTHKa, OTIMYUTENbHbIE OT IIMHKA U
KaJMHsI CBOWCTBA: MOHMKEHHAs XHMMYECKass aKTUBHOCTb HPOCTOrO
BELIECTBA, KOBAJIEGHTHOCTh 00pa3yeMbIX CBsI3e€d C MSTKHUMH JIMTaHJIaMH,
o0Opa3oBaHMe CBSI3U MEXAy aToMaMu pTyTH. OKUCIIeHHe PTYTH cepoit U
azoTHoi kucinotoi. Coeaunenus prytu (I) u pryru (II), ux KO u OB
XapakTepucTuku, cnocodHocts prytn (I) u  prytm  (II) «k
KOMILIEKCO0Opa30BaHUIO. XuMu3zm TOKCHUYECKOI0 JeicTBUs
COEAMHEHUIN KaJMusi U PTYTH. XHUMUYECKME€ OCHOBBI IPUMEHEHHS
COETMHEHUI PTYTU B MEJIUIIUHE.

OOmas
XapaKTEepUCTHKA
p-DJIEMEHTOB.
Onements! HTA
TPYMIIBL

OO011ast XapakTepUCTUKA IPYIIbl. DJIEKTPOHHAS JePUIUTHOCTh U
€€ BIMSHHE HA CBOWCTBA JJIEMEHTOB M MX cOoeAvHEHUH. M3MmeHeHue
YCTOMYMBOCTH COEJUHEHUH CO CTENEeHsAMH OkuciaeHus +1 u +3 p-
anemenToB IIIA rpynmsi.

bop. OOmas xapakrepuctuka. IIpocTele BemecTBa © UX
XMMHYECKass aKTUBHOCTh. bopuasl. CoenuHeHus ¢ BOJOPOJIOM
(OopaHbl), OCOOEHHOCTH  CTEPEOXMMHUHM M  TPUPOABI  CBS3U
(TpexuienTpoBbIie CBsi3M). ['mapumobopatel. ['amuasl Oopa, TUAPOIU3 U
KoMIUIeKcooOpa3zoBanue. bBopHbI aHruapua U OOpHBIE KHUCIOTHI,
paBHOBECHE B BOJHOM pacTBope. boparbl - mpou3BOJHBIE pa3IMYHBIX
MOHOMEpHBIX U TOJMMEPHBIX OOpHBIX KucinoT. Hatpuii Terpabopar.
O¢dupel O6opHON KuchaoTel. KadecTBeHHas peakuuss Ha Oop U €€
UCMOJb30BaHUE B (hapMalleBTMUECKOM aHaiu3e. buosjoruueckas poJb
60opa. AHTUCENTHYECKHUE CBOMCTBA OOPHOM KUCIIOTHI U €€ CoJei.

Amomununii. O0mmas xapakrepuctuka. [Ipocroe BemecTBo u ero
XUMHMYECKasd  aKTHBHOCTb. Pa3sHOBMIHOCTM  OKcHZAa  allOMUHUS.
IIpuMeHeHHE B METULIVHE.




AmMdoTtepHOoCTh THApPOKCHIA. AmoMUHATBL. MOH amioMHHHS —Kak
KOMILIEKCOOOpa30BaTesb. be3BonHbIe conu ATIOMUHUS u
kpuctamoruapatel. OcobeHHocTH  cTpoeHus. [amunel. [uapung
AJIIOMMHUS W aJIaHAThI. KBaCL[LI. DU3NKO-XUMHYECCKHE OCHOBEI
MPUMEHEHUSI COCAMHEHUU aJlOMUHUS B MEIUIUMHE. AHAIUTHYECKHE
peakuuu p-aneMenToB HIArpynmnbl

Onemedtsl IVA u
VA rpyn.

O6mas xapakrepuctuka |VA rpymnisbl.

OO01mas xapakTepucTHKa yriepoaa. AJUIOTPONUIECKIE MOAU(PUKAITUN
yriepoza. Tunsl rubpuan3anuy aToMa yriiepoaa u CTpOeHUe
yriepoacoAepkKalluX MOJIEKYJ. YTJIepol KaKk OCHOBA BCEX
OpPraHUYECKUX MOJIEKYJI.

XUMHUYECKUE OCHOBBI MCTIOIH30BAHUS HEOPTaHUYECKUX COSAUHEHHH
yriepoza B MeauuuHe U ¢papmanun. Kpemuuit. O01mas XxapakTepUCTHKA.
OCHOBHOE OTJIMYHE OT YIJIepoJia: OTCYTCTBUE T-CBS3U B COCAMHEHUSIX.
DneMeHThl NOArpyNNbl repManus. O0Ias XapakTepuCcTUKA.
OnoBoxyopuctoBogopoHas kuciaora. Oxcuasl. Oxeua cBunua (IV) xak
CHJIBHBIA OKHCIHUTENb. AMPOTEPHOCTh THAPOKCUIOB. PacTBOpHMEBIE 1
HEPacTBOPHMEIE COJIU 0J10Ba U cBUHIA. OB peakuuu B pacTBOpax.
XUMHI3M TOKCUYECKOT0 JeHcTBUs

O6mas xapakrepuctika VA rpymmsl. A30T, pochop, MBIIIBSIK B
opraHusMe, ux Ouosjoruyeckas poib.

AHAIIMTUYECKHUE PEAKIIMU P-2JIEMEHTOB V IPYIIIBL.

DJIEMEHTEI
rpynns! VIA.

OO0w1ast XxapaKTepUCTHKA FPYIIIIbI.

Kucnopoa. O6mas xapakrepuctuka. Poib Kuciopoaa Kak OJJHOTO W3
HauOoJee pacIpOCTPAHEHHBIX 3JIEMEHTOB U COCTAaBHOM YacTH
0O0JIBIIMHCTBA HEOPTAHUYECKUX COEUHEHUN

Bogopon nepokcun (H202), ero KO u OB xapaktepuctuku,
MIPUMEHEHNE B MEMIINHE.

Cepa. O0mas xapaktepuctuka. CriocoOHOCTb K 00pa30BaHUIO
romouenei. XMMHU4EeCKUE OCHOBBI IPUMEHEHUS CEPBI U €€ COCTMHEHUIN
B MeIMIIMHE. AHATUTUYECKHE PEaKIUU p-3sieMeHTOB VIA rpynms
Cenen u Temtyp. O6mas xapakrepuctuka. KO u OB cBoiicTBa
BOZOPOJHBIX COEAUHEHNN 1 uX coseld. Okcuapl U kucnotsl, ux KO n
OB cBoiicTBa (B CpaBHEHHH C MTOI00HBIMU COECTUHEHUSIMU CEPBI).
buonoruueckas poib ceyeHa.

DNeMEeHTHI TPy
VIIA-VIIIA.

OO6mass xapaktepuctuka Tpynmnel. OcoObie cBoiicTBa (Topa Kak
Haubosee 3JIeKTPOOTPULIATEILHOIO eMeHTa. [IpocThie BemecTBa, UX
XUMHYECKas aKTUBHOCTb.

CoenuHeHns rajoreHoB ¢ BopoponoM. PactBopumocts B Boze; KO u
OB cBoiictBa. MoHHBIE M KOBAJICHTHBIC TaJIWJbl, UX OTHOIIECHHUE K
JeUCTBUIO BOJBI, OKUCIUTeNedl W BoccTaHoBHUTeNed. CnocoOHOCTh
¢Topua-uoHa 3aMmelaTh KHUCIOpoA (Hampumep, B COEIMHEHUSX
KpeMHMs). [aloreHua-MoHbl  Kak  JIMFaHAbl B KOMIUIEKCHBIX
coenquHeHusX. [loHsATHE 0 XUMU3MeE OaKTEPULIUTHOTO JEHCTBUS Xjopa U
iona. IlpumeHeHne B MeAMIIMHE, CAaHUTapuu U (apMaluu XJIOPHOH
W3BECTH, XJIOPHOM BOJIbI, IIPENapaToB akKTUBHOI'O XJIOpa, Ho/da, a TaKxke
COJISTHOM KHUCIIOTBI, (TOPHIIOB, XJIOPUAOB, OpPOMHJIOB M HOIUJIOB.
AHanutnueckue peakiuuu p-anemeHToB  VIIA rpynmsl p-3ieMeHTbI
rpynnel VIII. Ob6mas xapakrepuctika, PHU3HMUECKHE U XUMHUYECKHE
CBOMCTBa MHEPTHBIX (OJIarOPOJIHBIX) ra30B.

5.2. Jekuuu




No HanmenoBanne | Kon- [TepedeHn yueOHBIX BOITPOCOB dopmbl [TpaxkTuueckas
Pa3nena JICKIUH BO MPOBEJICHUs | [OArOTOBKA
4acoB I/
TTHIT)
1 cemectp
Paznen | Ctpoenue aroma. 2 1. ATOMHO-MOJIEKYJIIPHOE OYHAA
1 Ilepuoanueckuit yueHue. CTpoeHue sijapa.
3aKOH U 2. [Topsnox 3amosHeHus
nepuoaIecKast ATOMHBIX OpOuTAaJIeH.
cucreMa 3. CrpykTypa
3JIEMEHTOB MEePUOINYECKON CUCTEMBI.
JA.1.Menpeneesa. ITepuons!. I'pynsr.
Xumuueckas Ilepuonnueckoe n3mMeHeHUE
CBSI3b CBOMCTB XUMHUYECKUX IJIEMEHTOB.
4. OcHOBHbIE
XapaKTePUCTUKU XUMUYICCKOM
CBSI3H.
S. OcHoOBBI MeTO/1A
BajieHTHbIX cBsi3elt (MBC).
6. [IpencraBienue o MeToze
MOJIEKYJISIpHBIX opouTaneit MMO.
7. MeKMOJIEKYIISIPHOE
B3aMMO/ICIICTBHE U
KOMIUIEKCOOOpa3oBaHue.
8. HNonnas cBs3b.
9. MeTtasnueckast CBsI3b.
2 cemecTp
Paspgen | KommuekcHbie 2 1. Koopaunamnuonnas teopust | OUHAS
3 COETMHEHUS Bepuepa.
2. Homenkinarypa u
knaccugpukanus KC.
3. Y CTOWYUBOCTH
KOMIUIEKCHBIX COETMHEHUH.
4. KoHcTaHTa HECTOMKOCTH.
Pasnen | PactBopsl 2 1. CriocoObl BbIpaXeHus OYHAA ITHIT
4 HEDJICKTPOIIUTOB. KOHIICHTPAILIUU PAaCTBOPOB.
Kucnotsr u 2. KonnurarusHsle cBoiicTBa
OCHOBaHHS pacTBOpPOB.
3. [Iporonutnyeckue
peaxuu.
4. HNonHnoe npousseaeHne
BOJIbI, pH pactBopa.
5. [Tonsartue o 6ydepHbIX
pacTBopax.
Uroro 3a 1 xypc: 6u. 6 0/2
3 cemectp
Pazpgen | Xumus 2 |1 O6mas xapakrepuctuka S- | OUHAS
5 OMOTEHHBIX AJIEMEHTOB.
3JIEMEHTOB. 2. Bona xak Baxkueiiee
DnemenTsl [A u COEMHEHHUE BOAOPOA.
ITA rpynm 3. Onementsl 1A u lIA

TPYIHIL.




OO6mas 2 1. O6mas xapakrepuctuka d-
XapaKTePUCTHKA HIIEMEHTOB

d-351eMeHTOB. 2. Onementsl IIB rpynmbl.
OnemenTsl [11B — 3. Onementsl [IVB u VB
VIIB rpynn TpYII.

4. buonornueckoe 3HaueHHE
d-snmemenrtoB VI rpymimsl.

5. OOm1ast xapakTepUCTHKA
VIIB rpymmel. Mapranerr.

6. OOm1ast xapakTepUCTHKA
VB rpynmer. XKene3zo, koGanbT.
7. OO0mast XxapaKTepUCTHKA
HJIEMEHTOB CEMENCTBA MIATUHBIL.

OYHAA

ITHIT

Wroro 3a 2 xypc: 4y.

0/2

Bcero yacos 10u4.

10

0/4

5.3. CemuHapbl
JlaHHBII BUA pabOTHI HE IPETyCMOTPEH YU4eOHBIM IIAHOM

5.4. JIaGopaTopHble 3aHATHS

Ne HaumenoBanue Kon- | Tema nabopaTopHBIX paboT
Pa3nena 3aHATUU BO

4aCoB

®dopma
MIPOBECHHUS

IIpakTu-
yeckas
MOATOTOBKA
(II1/
[THIT)

2 ceMecTp

Komiuiekcusie 2
COEIUHEHUS

Pa3nen 3 1. ITosryueHne aMMHa4YHOTO

KOMILJIEKca cepedpa.

2.
Komnexkconomerpruueckoe
OnpeieTIEeHNE KaJbLIUs,
Mar’"uys 1 >X€CTKOCTHU

BOJIBI.

QOuHas

ITHIT

1. Habmtoienue siBieHus
ocmoca.

2. PocT «uckyccTBEHHOI
KieTku» Tpayoe.

3. 'emonu3 ¥ ma3mMonus
SPUTPOLIUTOB.

4. Onpenenenue
KPHOCKOTTHYECKIM
METOJIOM JIENIPECCUN
pacTBOpPOB (MU
OMOJIOTMYECKHUX
x)uakocteit). OnpeneneHue
TEMIIEpaTyphl 3aMep3aHus
YHUCTOTO PACTBOPUTENS U
pacTBopa.

Paznen4 | PactBopsl 2
HE3JIEKTPOJIUTOB U

SJICKTPOJINUTOB

QOunas

ITHIT

1. BiustHue pa3BeneHus Ha
pH 6ydepnoro pactBopa.
2. Onpenenenue OyhepHoit
€MKOCTH pacTBOpPOB.

Kucnorter u 2
OCHOBAaHUA

Ounas

[THIT




Pa3znen 5 | KauectBeHHEBIE 2 OnpeneneHrie KATHOHOB Ounas ITHIT
peakmuu S-u d-
3JIEMEHTOB

KauecTBeHHbIE 2 OnpeneneHre aHMOHOB Ounas [THII
peakuuu p-
3JIEMEHTOB

Uroro: 10u. 10 0/10

5.5. IlpakTnyecKkue 3aHsITUSA

Ne Tema Kozn- [Tepeuenp y4eOHBIX BOIIPOCOB @opma | IIpakTiueckas
Pasnena IIPAaKTUYECKOI'O BO npoBe- IIOAr0TOBKA
3aHATUS 4acoB AeHUA (I
[THIT)
1 cemecmp
Paznen | Crpoenue aroma 2 1. Ctpoenue sapa. [ToBeneHue OUYHA ITHII
1 Ilepnonnueckuit JJIEKTPOHA B aTOME.
3aKOH U 2. ITopsaok 3aroaHeHus
nepuoInuecKas aTOMHBIXOpOUTaEH.
CHCTEMA DJIEMEHTOB 3. [leproaAMIHOCTH U3MEHEHUS
. N.MenneneeBa CBOICTB aTOMOB.

4. CtpyKTypa nepuoanYecKon
cucrteMsl. [Iepuogsr. I'pymisr.
5. Ilepnoguueckoe u3MeHeHHE
CBOMCTB XMMHUYECKHUX

JJIEMEHTOB.
Pasnen | OcHOBHBIE 1 1. Tepmonnnamuueckas cucrema. | OUHAS | ITHII
2 TEPMOJMHAMHYECKHE 2. IlepBoe Hauano
TIOHSTHSA U TEPMOAVNHAMUKH.
ONpEACIICHUS. 3. Tepmoxummusi.
ITepBoe Hauano 1. ®opmMyaUpPOBKH BTOPOrO
TEPMOJMHAMUKHU. 3aKOHA TEPMOJMHAMUKHU.
Bropo#i u tperunii 2. DHTpOIHUS U €€ CBOKCTBA.
3aKOHBI 3. Martemaruueckuii annapat
TEPMOJUHAMUKHU. TEPMOAVNHAMUKH.
MaremaTtrueckuii 4. Pewenue 3aaau.
anmnapar
TEPMOJUHAMUKHU
CxkopocTh 1 1. IlpenmeT xuMU4ECKOM OYHAA | TTHII
XUMHUYECKON KHUHETHKH.
peakuuu. Katanms 2. @aKkTophbl, BIUAIOIINE HA
CKOPOCTb pEaKIINH.
3. MonexkysnsapHOCTb U OPAIOK
peaxkuuu.
4. 3aBUCUMOCTb CKOPOCTH
peaxkuuu oT TeMIepPaTyphl.
5. Karanus.
6. Pemrenne 3amay.
7. JJaboparopHast pabora.
Pazpgen | KommiekcHbie 2 1. KoopaunanmonHnas teopus OYHAA | ITHII
3 COCIMHEHUS Bepuepa.

2. HomeHnknarypa u
knaccudukanus KC.




3. YcToHInBOCTh KOMILIEKCHBIX
COCIUHEHUH.

4. KoHCcTaHTa HECTOMKOCTH.

5. Tpunonomerpusi.

6. Pemienue 3amau.

Pa3znen | Kucimotel u 4 1. CoBpemeHHBIE OUYHAJI IIHII
4 OCHOBaHHSA IIPE/ICTaBICHHUS.
2. [TpoTonuTHYECKUE PEAKIUU.
3. MonHoe npousBeieHUE BObI,
pH pactBopa.
4. ITonstue o OydepHbIX
pacTBopax.
5. Pemenue 3anau.
6. JlJabopaTopHas pabora.
OOMmeHHbIE peakliuu 2 1. NonHble peakuyu B OYHAA | ITHII
B pacTBOpax pacTBopax.
2. YcioBusl MPOTEKAHHSI HOHHBIX
peaKuid.
3. Peakuuu HelTpanu3anuu u
peaKIy IMIPOIN3a COJIeH.
5. I'ereporenHsle paBHOBECHS B
pacTBopax.
6. Pemenue 3agau.
Bcero 3a 1 xypc: 124. 12 0/6
Paznen | Xumust OMoreHHsIx 1 1. OOwas xapakTepucTuKa S- OYHAA | ITHII
5 AJIEMEHTOB. 3JIEMEHTOB.
Onementsl [A u [IA 2. Bopa kak BaxHeiimee
rpymni COEMHEHHNE BOJOPOJIA.
3. DOmnementsl IA u A rpymm.
4. JlaboparopHas paborta.
Ob6mas 1 1. O6mas xapakrepucTuka d- OYHAA | ITHII
XapakTepucTHka d- 3JIEMEHTOB
AJIEMEHTOB. 2. DnemenTs! LIB rpynmel.
Onemenrts! [1IB — 3. Onements! IVB u VB rpynm.
VIB 4. buonornueckoe 3Ha4eHue d-
rpymnn 371eMeHTOB VI rpymnisl.
5. JlabopaTopHas pabora.
XWMHs 2IEMEHTOB 2 1. O6mas xapakrepuctuka VIIB | OUHAA | ITHII
VIIB u VIIIB rpynn rpynmsl. Maprasen.
2. Oburas xapakrepuctuka VIIIB
rpynmnsl. JKene3o, koOabT.
3. OOmias xapakTepucTHKa
3JIEMEHTOB CEMENCTBA IIJIaTUHBI.
4. JTaboparopHas paboTa.
Onements! IB u [1B 2 1. Obmas xapakrepucTrka 1B O4YHAA | ITHII

TPy

TPYTIIIEL
2. Coenmunaenus meau(1) u (II).

Coenunenus cepedpa.
Coenunenus 3omota(l) u 30510Ta
(1.

3.006mas xapakrepuctuka |1B
rpynnsl. [{unk. PryTs.




4. ITpuMeHeHUs1 COETMHEHU I
PTYTH W IMHKA B METUITUHE U
(dhapmanuu.
5. JJabopaTopHas pabora.
OO6mas 2 1. O0mras XxapaKTepUCTHKA OYHASA | TTHII
XapaKTePUCTHKA P- TPYTIIIBL
3JIEMEHTOB. 2. bop.
OnemenTts! [1IA 3. ATIOMUHUHA.
TPYHIIBL 4. ®U3UKO- XUMUYECKUE OCHOBBI
IIPUMEHEHHUsI COCJUHEHUN
ATIOMHUHUS B MEIULIUHE U
bapmanmm.
5. JlabopaTopHas pabora.
Bcero yacos 20u4. 20 0/20
5.6. Knimnnyeckne npakTuyeckue 3aHATHS
Jlanublit Bua paboThl HE MPEIYCMOTPEH YY4EOHBIM TLIIaHOM
5.8. CamocTosiTe/IbHAsSI pa60Ta 00y4YaIOIIUXCS
HanmenoBanune Bup camocrosrensHon OneHounHoe Koma-Bo Kon
TEMBI TUCITATLINHBI BHEAYJIUTOPHOI paboThI CpeacTBO JacoB/ | KOMIIETCH
I pasjena o0yuaronuxcs / KOHTPOJIb KOJI-BO -
CaMOCTOSITENILHOM pabOTHI Jac Ha un(it)
ITHII
Paznen 1. Xumus kak | 1. CamocrositenbHOe 1. Bompocs! mis 34/14 | Uonk-1.4
Hayka. CTpoeHue W3Y4YEHUE JTUTEPATyPhl co0ecenoBaHus
BEIECTBA. 2. Beimonuenue 2. VHIuBHITyaTbHBI
Pa3HOYPOBHEBBIX 3aIaHUI € 3aJaHUs
(ITHIT)
3. IMoaroroBka k
tectupoBanuto (ITHIT)
Paznen 2. OcnoBHble | 1. CamocTosiTensHOE 1.Bomnpocs! s 32/16 | Uonk-14
(U3HKO-XMMHUYECKHE | WU3YYCHHUE JIUTePATyPhI cobecenoBaHUs
3aKOHOMEPHOCTH 2. BemomnHenue 2.HnuBUyaIbHBIC
MIPOTEKAHUS Pa3HOYPOBHEBBIX 3aIaHUI 3aJlaHus
XUMHUYECKUX (ITHIT) 3.TecroBble 3a7aHUA
MIPOIIECCOB 3. [MoaroroBka k
tectupoBanuto (ITHIT)
Pa3nen 3. OcHOBBI 1. CamoctosTenbHOe 1.Bonpocs! 1 40/30 | Uonk-1.4
KOOPIUHAIIHOHHOM W3YYECHUE JTUTEePATyPhl cobecenoBaHus
TEOPHH. 2. Brimonanenue 2 .lHmuBuyalIbHBIE
Pa3HOYPOBHEBBIX 3aIaHUI 3a/laHus
(ITHIT) 3.TecToBbie 3a1aHUs
3. IMoaroroBka k
tectupoBanuto (ITHIT)
Pa3nen 4. OcHOBBI 1. CamocrosTenbHOe 1.Bomnpocs! aiist 42142 | Uonk-1.4
XUMHH PACTBOPOB. W3YYCHHE JTUTePATYPhI cobeceoBaHuUs
2. Brimonnenue 2.lnauBuyanbHbIe
Pa3HOYPOBHEBBIX 3aJIaHUI 3a7aHus
(ITHIT) 3.TecToBnbIe 3a1aHUs
3. TloaroroBka k
tectupoBanuto (ITHIT)
Pa3 5. Xumus 1. CaMOCTOSITEIBHOE 1.Bomnpocsr jyist 159/76 | Uonk-1.4




OMOTEHHBIX W3y4YeHUE JTUTEPATYPHI cobecemoBaHUs
3JIEMEHTOB. 2. Brmomnxenue 2. VlnauBuyanbHbIe
Pa3HOYPOBHEBBIX 3a/IaHHI 3aJaHUs
(ITHIT) 3.TecroBble 3a1aHus
3. IloaroroBka k
tectupoBanuto(ITHIT)
Bcero uacos 307/178

6. IlepedyeHb Y4eOHO-METOAMYECKOr0 o0eclmedyeHHsi /JIA CAMOCTOSITELHOH PadoThI
o0yuaruuxcst Mo JUCHUIJINHE
1. OO61as u HeopraHuyeckasi XUMHUs: yueOHO-METOINYECKOE MOCOONE K MPAKTUYECKUM 3aHATUSAM
s ctyneHToB 1 kypca HanpasieHust noarotoBku 19.03.01 — buorexuomnorus (mpoduib —
Texnomorus nekapcTBeHHBIX npenapatoB) Yacts 1 / coct.: K. C. Dnpbekwsn, E. B. benuk, O. A.
Homton [u ap.].- CraBponons: U3a-so CTI'MY, 2018.- 88c.
2. OO61as u HeopraHuyeckasi XuMuUs: yueOHO-METOIUYECKOE MOCOONE K MPAKTUYECKUM 3aHATUSIM
JUTst cTyneHToB 1 Kypca HampaBieHust noarotoBku 19.03.01 — buotexnonorus (nmpoduibs —
Texnonorus nexkapcTBeHHbIX mpenapaToB) Yacts 2 / coct.: K. C. Dnnbekssn, E. B. benuk, O. A.
Hoaton [u ap.].- CraBponons: U3a-so CTI'MY, 2018.- 120c.
3. OO61mas u HeopraHuyeckasi XUMHUs: yueOHO-METOIUYECKOE MOCOONE K MPAKTUYECKUM 3aHATUSAM
JUTsl CTYZICHTOB 2 Kypca HampasieHust noarotoBku 19.03.01 — buotexnonorus (npodpuibs —
Texnonorus aexkapcTBeHHbIX npenapaTtoB). YacTs 3 / coct.: K. C. Dnnbekssn, E. B. benuk, O. A.
Hoaton [u ap.].- CtaBponons: U3a-so CTI'MY, 2016.- 136¢.
4, JlexumoHHBIN MaTepual o aucuuruiie «O01as U HeoOpraHuYecKas XUMHUS)
5. Metoanueckue peKOMEHAAINHU 110 OPTaHU3aI[MU CAMOCTOATEILHON PabOThl CTYACHTOB MpU
M3YYeHUU JUCHUILTUHBL «OO0I1as 1 HeopraHu4ecKasi XuMHUs»

7. OueHOYHBIC MATEPHAJIBI A/ IPOBEICHUS TEKYIIero KOHTPOJISA U MPOMEKYTOYHOM
arrecTaliy 00y4alommXxcs 1o AMCUuIlIMHe
7.1 IlepedyeHb KOMIETEHIHI ¢ YKa3aHMEM 3TAaNOB UX (JOpMUPOBAHHSA B NpoLecce 0CBOCHHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

Ko xoMriereHmu Wuukatopel | Cemectp Oran GopMUPOBAHUS

OIIK-1 Honk-1.4 1-3 HAYaJILHBIN

7.2 Onucanue nNoxkasareJieil ¥ KpUTEPHEeB M MIKAJ OLCHMBAHUS KOMIIETCHIIUH

Komnerenuus OIIK-1. CnocobGeH u3ydaTh, aHaIM3MpPOBAThH, MCIIOIB30BaTh OMOJIOTHYECKHE
OOBEKTHI M MPOLECChl, OCHOBBIBASACh HAa 3aKOHAX M 3aKOHOMEPHOCTAX MaTeMaTHYECKHX, (PU3NYECKHUX,
XUMHAYECKUX M OMOJOTMYECKHX HayK M UX B3aUMOCBSI3AX

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

OuennBaemslii  pesynbTaT | Kpurepun IIponienypa oneHnBanus
(meckpurtop) OLICHUBAHHUS Texymmit [Ipomexxyrounas
KOHTPOJIb aTTecTanus
1. ITpupony 1.AHanu3upyer CobecenoBanue CobecenoBanue
XUMHUYECKHUX PEAKIUH | MPUPOJY XMMHUECKUX [IpakTHKOOpHUEHTHPOBAHHOE
~ | 1 MEXaHU3MOB UX peakuui u 3a/laHue
§ IIPOTEKAHUS C YYETOM | MEXaHU3MOB ux
® | KHHETHYECKOTO U IIPOTEKAHUS
TepMoauHamMuIeckoro | 2. Knaccudumupyer TectupoBanue CobecenoBanue
IIOXOI0B K XUMHUUYECKHE PEaKLHH [IpakTHKOOpUEHTUPOBAHHOE




Bianeet HaBBIKOM

HEOPraHUYeCKOM
XAMWHU; TIPOBEICHUS
Hay4HBIX
HCCIIEIOBAHUU
CUHTE3a

MOATOTOBKY pabovero
MecTa JUIst
MPOBEACHUS
XUMHUYECKOT'O
WCCIICIOBAHHS

OIHUCAHUIO c y4eTOM 3a/1aHKe
XUMUYECKHUX KHMHETUYECKOTO u
IIPOLIECCOB C LETBIO TEPMOJIUHAMUYECKOT O
ONTUMHU3ALIHI II0JIX0JI0B
YCIOBUM HX 3.0ueHuBaer TectupoBanue, CobecenoBanue
IIPAKTUYECKON KUHETUYECKUU U cobecenoBaHne [IpakTUKOOpUEHTHUPOBAHHOE
peanu3anuu TEPMOAMHAMUYECKUIA 3a/1aHHe
MIO/IXO0J1 K ONMCAHUIO
XUMHUYECKHUX
IIPOLIECCOB C LENbIO
ONTUMU3ALUH
YCJIOBUU HX
MPAaKTUYECKOMN
peanzanuu
2. CBoiicTBa 1. OnuceiBaer CobecenoBanue CobecenoBanne
HEOPTaHWYECKNX CBOICTBA [IpakTUKOOPHUEHTUPOBAHHOE
COEIMHEHU U XUMHUYECKUX 3a/1aHKe
3aKOHOMEPHOCTH COEMHEHHI
WU3MEHEHUS ITUX 2. ®opmynupyer CobecenoBanue CobecenoBanue
CBOMCTB OT YCJIIOBHH U | 3aKOHOMEPHOCTH [IpakTUKOOpUEHTHUPOBAHHOE
MeXaHu3Ma W3MEHEHUS 3a/laHHe HUe
IIPOTEKAHUS PEAKIIMM | XUMHYECKHX CBOWCTB
OT YCJIOBUH U
MeXxaHHu3Ma
MPOTEKAHUS PEAKIIHil
3.HoBblie Xapaktepusyer NunuBunyansHoe | CobecenoBanue
HaIlpaBJICHUS B HOBBIE HAINpPaBIICHUA B | 3aJaHUE [IpakTHKOOPUEHTUPOBAHHOE
HEOpraHUYecKon HEOpraHUYeCcKOi 3a/laHue
XUMUHU XUMUU
1.IIpornosupoBars 1.CamocToATENBHO WNunuBunyansHoe | CobecenoBanue
HalpaBJieHUE U COCTaBJISIET IPOTHO3 | 3aJlaHUE [IpakTUKOOpUEHTHPOBAHHOE
pe3yibTaT GU3UKO- pe3ynbTaToB (PU3UKO- 3a/1aHue
XUMUYECKHUX XUMHUYECKUX
IIPOLIECCOB U IIPOLIECCOB "
XUMHUYECKHUX XUMUYECKUX
IIpEBpaICHUI IIpEBPALLCHUI
& | Onosornyecku 2.Xapakrepu3yer WnnauBunyansHoe | CobecenoBaHue
S | BaXXHBIX BEIECTB HarpaBJICHUs 3a/laHue [IpakTHKOOpPUEHTUPOBAHHOE
> IpUMeHeHHs 3a1aHue
pE3yJIbTaTOB
(hU3UKO- XUMHYECKUX
IIPOLIECCOB U
XUMUYECKHUX
MPEBPALLECHUI
OHMOJIOTMYECKH
BA)KHBIX BEIIECTB
1.HaBeikamu paboter | 1.CamocTosiTensHO NunuBunyanpHoe | CobecenoBanue
B JIabOpaToOpuu OCYILIECTBIISAET 3a/laHue [IpakTKOOPUEHTUPOBAHHOE

3a7aHue




HEOPraHUYECKUX
BELIECTB, aHAIN3a
pe3yJbTaTOB
IKCIIEPUMEHTOB

2.I1nanupyer

Co0OecenoBanue CobecenoBanue

MOCJIEI0BATENLHOCTh [TpakTUKOOpUEHTHPOBAHHOE
MPOBEACHUS 3aJaHue

SKCIEPUMEHTA

3.CaMOCTOATEIBHO NunuBunyanpHoe | CobecenoBanue

MIPOBOJIUT 3aJlaHue [IpakTKOOpHUEHTUPOBAHHOE
XAMUYECKHI 3aJaHue

SKCIEPUMEHT

4. Ananusupyer CobecenoBanue CobecenoBanue

PE3YIIbTATHI [IpakTKOOpHUEHTUPOBAHHOE
MIPOBEACHHOTO 3aJaHue

XAMHYECKOI'0

HCCIEI0BaHUS

Onucanmne mKaJja Ol HUBAHUA
CDOpMOﬁ HpOMe)I(YTOqHOﬁ aTTeCTaiuu 110 JUCHUIIIIMHEC ABJISACTCA 3a4CT. CTy,HeHT AOITYCKACTCA K

HpOMCH(YTOqHOﬁ aTTcCTalluu B (bopMe 3a4€Ta IIpH yCJIOBHUU BBIIIOJIHECHUA BCEX BUI0OB yqe6H0171 pa6OTBI,

MIPEYCMOTPEHHBIX pabodell mporpaMMoi JUCIUIUIMHBL. 3a4eT MPOBOIUTCS B (popMme cobecemoBaHus

npenoaaBareyid U CTYACHTA IO MPEABAPUTCIIBHO BbIAAHHBIM BOIIpOCaM IJid CO6CCCIIOBaHI/I$I 10 BI)I60py

npenoaaBaTeiis. HpCHOIIaBaTCJH) BIIpaBC 3aaBaTb AJOINMOJHHUTCIBHBIC BOIIPOCHI CTYACHTY, C€CIIM €TO

OTBET HE pACKPHIBAECT IIOCTAaBICHHBIM Bompoc. Pe3ymprar 3adera oOBsBIAeTCA oOydaromeMmycs

HEMOCPCACTBCHHO IIOCJIC €ro CAavuu, 3aTEM BbICTABIISICTCA B 3a4CTHYIO BEJIOMOCTh U 3aUYCTHYIO KHUKKY.

IIkana nepecyera 0a/JI0B 110 JTUCHMILIMHE IPH IPOMEKYTOYHOM (popme

aTTecTallMM M0 AUCHHUILINHE — 324eT

bamn Onenka YpoBeHb chopMUPOBAaHHOCTH
KOMIIETEHIINHU
ot 4,5 10 5,0 «3a4TEHO» Bricokwuit
ot 3,5 10 4,4 «3a4TEHO» Cpennuit
ot 2,5 1o 3,4 «3a4TEHO» [Toporosslii
Mmenee 2,5 «HE 3a4YTEHO» MuHUMaIbHBINA

OI_IGHKa 3a DOK3aMCH BBICTABJIACTCA C Y4YCTOM PE3YJIbTAaTOB CO6CCCI[OBaHI/I$I n OICHKHU
IMPAKTUYCCKUX HABBIKOB BO BpCMs SK3aMCHaA.

IIIxana nepecyera 0a/JI0B 10 JUCHMILIMHE IIPH IPOMEKYTOYHOM (pOpMe aTTECTALMH 110
AMCIUIIJINHE IK3aMeH (2 Kypc)

bann Oyenka Yposenw
cipopmuposannocmu
KOMnemeHyuu
ot 4,5 10 5,0 «OTIJIMIHO) Bricokwnit
or 3,5 1o 4,4 «XOPOIIIO» Cpennumit
ot 2,5 no 3,4 «YJOBJIETBOPUTEIILHO» IToporosslii
MeHee 2,5 «HEYJOBJIIETBOPUTEIBHO MuyHUMaTBHBIN

OneHka «OTJMYHO» BBICTaBIsIeTcs oOydaromeMycs, TJIyOOKO M MPOYHO YCBOHMBIIEMY
IIPOrpaMMHBIN MaTepuall, UCUEPIIBIBAIOLIE, [TOCIEI0BATENBHO, TPAMOTHO M JIOTUUECKU CTPOHHO €ro
U3JIaraloIleMy, B OTBET€ KOTOPOTO TECHO YBA3BIBAIOTCS Teopus ¢ npaktuko. IIpum sTOoM
o0ydJaroIuiicsi He 3aTPyIHSACTCS C OTBETOM IPU BUIOM3MEHEHUU 3a/laHUsl, CBOOOTHO CIIPABIISIETCS C




3aJla4yaMM, BOIPOCAMH M JAPYTMMHM BHUJAMH IPUMCHECHMs 3HAHHUM, II0Ka3bIBAET 3HAKOMCTBO C
MOHOTpa(pHUUECKOW JHUTEPaTypod, NPAaBUIBHO OOOCHOBBIBACT MPHUHSATHIE pEIICHHs, BIAJEET
Pa3sHOCTOPOHHUMM HaBBIKAMU U IPHEMaMH BBIIIOJHEHUS IIPAKTUYECKUX paloT.

OneHka «XOpomio» BBICTABISAETCS OOydarolEMycs, TBEPAO 3HAIOLIEMY IPOrPAMMHBII
MaTepuaj, TPaMOTHO U IO CYHIECTBY €r0 M3JararouieMy, KOTOPBIM HE JOIyCKAaeT CYHIECTBEHHBIX
HETOYHOCTEH B OTBETE, MPABUIbHO NPUMEHAET TEOPETUUECKUE TIOJOKEHUS IpU PELICHUU
IIPAKTUYECKUX paboT U 3a7ay, BlaieeT HeOOXOUMbIMU HaBbIKAMU U IPUEMAMH UX BBIIIOJHEHHUS.

OneHka «y/l10BJ€TBOPUTEIbHO» BBICTABISCTCS OOydYaIOMIEMYyCs, KOTOPBI HMeeT 3HaHHA
TOJIBKO OCHOBHOI'O MaTepuaja, HO HE yCBOWJ €ro JeTajlel, IOIYyCKaeT HETOYHOCTH, HEAOCTATOYHO
IpaBUIbHbIE (HOPMYIMPOBKH, HAPYLIEHHUsS IIOCIEJOBATEIBHOCTH M3JIOKEHHS IPOrpaMMHOIO
MaTepuasa U UCIBITHIBAET TPYAHOCTH B BBIIIOJHEHUH NIPAKTUYECKUX HABBIKOB.

OneHka «Hey/0BJIETBOPUTEJIbHO» BBICTABIAETCS OOydaroUleMycs, KOTOPbIi He 3HaeT
3HAYUTEJIBHON YacTH MPOrpaMMHOIO MaTepualla, JOIYCKaeT OMIMOKHM, HEYBEPEHHO BBIIOJHSAET WIH
HE BBIIOJIHSET IPAKTUYECKUE PaOOTHI.

Ilepeyensb NPaKTHYECKUX HABBIKOB:

1.CaMOCTOATENBHO OCYLIECTBISIET IMOATOTOBKY paboyero Mecra JUisi HPOBEAECHUS XUMHYECKOTO
MCCIIEIOBAaHHS

2.I1naHupyet nociaen0BaTeaIbHOCTb IPOBEACHUS HKCIIEPUMEHTA

3.CaMOCTOSITEIPHO COCTABIISIET MMPOTHO3 PE3YNIBTATOB (PU3UKO- XUMHUYECKUX MPOIIECCOB U XUMHUYECKUX
MpeBpaICHU N

4.XapakTepu3yeT HallpaBJICHHs IPUMEHEHHS PE3YIbTaTOB (PH3UKO- XUMHUUECKUX MPOIIECCOB
XMMUYECKHX MPEBPAICHN OMOJIOTMYECKU BaKHBIX BEILLECTB

5.CaMOCTOSITENBLHO MPOBOAUT XUMUYECKHUM SKCTIEPUMEHT

6.AHanu3upyer pe3ynbTaThl IPOBEAEHHOIO0 XUMUYECKOTO UCCIIEJOBAHUS

7.3 TunoBble KOHTPOJbHbIC 33IaHUSl MM HHBbIC MaTEPHAJIbl, HEOOXOAMMBbIC JJIsI OLECHKH

3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [EATEJbHOCTH, XaPAKTEPU3YIOLIUX 3TAlbI

(popMHpOBaHUSI KOMIIETCHIIHI B Ipo1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMblI

3aueT BBICTABIAETCSA IO pe3yjabTaTaM pabOThl B CEMECTpe, MpHU CcJadye BCEX KOHTPOJIbHBIX
MEpOINPHUATHM, IPENYCMOTPEHHBIX TEKYIIUM KOHTposieM YycneBaeMocTu. Ilpouenypa 3aderakak
OTJENbHOE KOHTPOJIBHOE MEpPONpPUSTHE HE MPOBOJUTCS, OLEHUMBAHUWE 3HAHUU OOydarollerocs
MIPOUCXOAUT 10 PE3YJIBTATAM TEKYILErO KOHTPOJIS.

Bonpocs! 1151 NPOBEPKH YPOBHA TEOPETHYECKOH MOATOTOBKH 00y4YaI0Ierocs:

1. CoBpemeHnHoe mpejcTaBleHHE O CTpoeHUU aroma. [lopsiiok 3amoHeHus ypOBHEH, MOAYpOBHEH U
opbOwuraneii cornacuo npunuuny [aynu, npasuny 'yHna. S, p, d u f - anemenTs!.

2. Tlepmonmueckuii 3akon [I.M1. MeHmeneeBa U ero TpakTOBKa Ha OCHOBAaHHH COBPEMEHHOH TEOpUH
cTpoeHus aroMa. Pu3nueckuil cMbica HoMepa nepuoza. Ilepuoast u cemericta. ['pynmbl 1 HOATPyIIIBL.
3. KoBamentHass cBs3b. MoOHHas CBsI3p KaK TPEACTbHBIN CIydail TOJSPHOW KOBAJCHTHOW CBS3H.
IIoHsATHE BAJICHTHOCTH U CTEIIEHU OKUCIICHHUS.

4. MexanusM 00pa3oBaHUs KOBAJICHTHOW XWUMHYECKOW CBs3W. HacklmaemMocTh W HampaBlIE€HHOCTH
KOBAJICHTHOU CBSA3U, T U G - CBSA3b.

5. IlepBoe Hauaao TepMOAMHAMUKH. DHTAIBINA. DHOYHAS TEPMUUECKHUE U IK30TEPMUUYECKUE PEaKIny,
IIPUMEPBHI.

6. TloHsATHS O CaMONPOW3BOJBHO MPOTEKAIOMIMX IPOIECCaX. DHTPONMUS - KakK (DYHKIHS COCTOSHHS
CHUCTEMBI. 3aBUCUMOCTb SHTPOIIMH OT arperaTHOIO COCTOSIHUSI BELLIECTBA, €T0 MPUPOBI U TEMIIEPATYPBHI.
7. Jaiite ompeneneHHe MOHATUSAM: CTAllMOHAPHOE COCTOSIHME, PAaBHOBECHOE COCTOSIHUE, MEPEXOJIHOE
coctosinue. [TapameTpsl cucTeMsl U GYHKIIUU COCTOSHUS.

8. Dueprus ['mbbOca — KpuTepuid CaMONMPOU3BOJIBHOTO TPOTEKAHHUS HW300apHO-U30TEPMUUYECKHUX
IIPOLIECCOB B 3aKPBITHIX CUCTEMAX. DK33p- U SHIA3PIOHUYECKHUE ITPOLIECCHI.



9. DOmueprus ['m66ca. IIporao3upoBanue HampaBlICHUS CaMOTPOU3BOJIBHO MPOTEKAIOIIUX MPOIIECCOB B

M30JIMPOBAHHBIX M 3aKPBITHIX CHCTeMaX. |epMOJMHAMHUYECKHE YCJIOBUS paBHOBecHs. Poib

SHTAJIBIMUHOTO U SHTPOIUIHOTO (PAKTOPOB.

10. 3akon I'ecca( ¢opmynHpoBKa, MaTeMaTUYECKOE BBIPAKEHHE) W CIEACTBHS M3 HEro. JK30- U

SHOYHasgepMuueckue nporecchl. CTaHAapTHBIE TEIIOTHl 00pa30BaHUS U CrOPaHUS.

11. OGparumble U1 HeOOpaTUMBbIE MO HAMPABICHUIO XMMHUYECKHE PEAaKUWU. 3aKOH JCHCTBYIOIINX MAcC.

KoHcTaHnTa XMMHUYECKOI0 paBHOBECHUS, €€ (PU3NUECKUI CMBICIL.

12. Xumunueckoe paBHOBecue. OrpeneneHue CMENeHUs] XMMUYECKOro PaBHOBECHS MpPU H3MEHEHUHU

yciaoBuid Ha ocHoBe puHuuna Jle-Illarenbe.

13. PactBOphl, pacTBOpHUTENb, pacTBOpPEHHOE BemecTBO. PactBopuMocTb. CrocoObl BbIpaKeHUs

KOHIICHTPALMU PaCTBOPOB.

14. KommuratuBHble CBOMCTBa pa30aBICHHBIX PAaCTBOPOB IEKTPOJIMTOB. 3akoH Paynst u cienctBus w3

HETO0: MOHIKEHHUE TEMIIEPATyphl 3aMEP3aHUs PACTBOPA, MOBBIIICHUE TEMIEPATYPhl KUIICHHUS.

15. Anenne muddy3um m ocmoca. Ocmormueckoe mapieHue. 3akoH Bant-I'odda. M3oroHnueckwmii

KO3 PHIIHIEHT.

16. T'mno-,u30- W runepToHUYeckue pacTBOpbl. OCMOJSAPHOCTE M OCMOJIIBHOCTH. IloHsATHE 00

n3oocMun. Poiib 0cMOTHYECKOTO TaBiIeHUsI B OMOJIOTHYECKUX cucTeMax. [lma3monus, rusponus, Typrop.

17. Teopust »snekTpoauTHYECKON Jucconmauuu AppeHuyca. IloHATHE O CHIBHBIX U ciIaObIxX

anekTposutax . Koncranra nonusamnuu. 3akon pazoasienus OcTBayibaa.

18. PaBHOBecue Mexay pacTBOPOM H OCaJIKOM TpyIHOpAcTBOpUMOro »siekTponauta. KoHcTanTa

pacTBOpUMOCTHU. Y CIIOBUS 00pa30BaHMsI U PAaCTBOPEHUS OCaIKa.

19. OxuCIUTENbHO-BOCCTAHOBUTEIbHBIE pEAKIMU, UX THUNbl. OCHOBHBIC MOHATUSA: OKUCIIUTEIb,

BOCCTAHOBHTEIb, OKUCIICHHE, BOCCTAHOBIICHHE. POJIb OKHUCINTENIFHO- BOCCTAHOBHUTEIBHBIX MPOIECCOB B

MeTabonu3Me.

20. Nonwmsamust Boael. MoHHOE mpow3BeAcHHE BOJABI. BOMOPOIHBIM M THUAPOKCWIBHBIN ITOKa3aTeib.

Bonoponnslii nokaszarenb OMOIOrMYECKUX KUIKOCTEH (KPOBb, CIIFOHA, MOYA).

21. TIporosmTudeckas TEOPHs KUCIOT u ocHoBanuii bpencrena-Jloypu. OcHOBHBIE OIpeeICHUS:
IPOTOJIUTUYECKAs PEaKLMs, KUCJIOTAa, OCHOBaHME, aM(OJIUT, CONpsIKEHHbIE Mapbl — KHUCIIOTa-

OCHOBaHME. THUIIBI TPOTONIUTUYECKUX PEAKIIHI.

22. OCHOBHBIE NOHATHUS TEOPUU CTPOCHMSI KOMIUIEKCHBIX COEJUHEHUI: LEHTPaJbHBIH aTOM, JIMTaH]Ibl,

KOOPAWHAIIMOHHOE YUCIIO, JIGHTAaTHOCTh. BHOIOTHYecKH Ba)KHbIE KOMIUIEKCHBIE COSTMHEHUS: XEJIaThlI.

23. KoHcTaHTa HECTOMKOCTH KaK OCHOBHOM KpPHUTEpPHH YCTOHYMBOCTH KOMIUIEKCHOTO HOHa. BriBecTn

KOHCTaHTY HECTOMKOCTH Ha mpuMepe KoMIuiekcHoro katuona [Ag(NHs)]™.

24. Knaccudukanus peakuuil B KUHETUKE: PEaKIMM FOMOTEHHbIE, TeTepOreHHbIe; PEaKIMU MPOCThIE U

CIIO)KHBIE.

25. ITlpeaMeT U OCHOBHBIE MOHATHS XUMHUYECKOM KUHETUKU. CKOPOCTh XMMHUECKOW peakIiH, CpeaHss

CKOpPOCTh TOMOT€HHOW PEeaKIi1, UICTUHHAS CKOPOCTh PEaKIUH.

26. 3aBUCHMMOCTb CKOPOCTH XHUMHUYECKOM peakIUM OT KOHLEHTpalMH. 3aKOH JAEHCTBYIOLIMX Macc.

KoHcTanTa ckopocTu peakiuu, ee Gu3nYecKuil CMBbICI.

27. 3aBUCHUMOCTb CKOPOCTH peakuuu oT Ttemnepatypsl. IIpaBuio Banrt-I'opda. OcobGennoctu

TEMIIEPATYPHOT0 KO3PPUIIMEeHTa CKOPOCTH PEAKIMH JIsI OMOXUMUYECKUX MTPOLIECCOB.

28. Teopust aKTUBHBIX COYIapeHHMH. DHepreTMuyeckuil Npoduib peaklUuu; IOHATHE 00 D>HEPruu

aKTUBAIIMU. Y paBHEHUE AppeHuyca.

29. Katanuz u Karanuzatopbl. ['OMOreHHBI W TrereporeHHbld Karanu3. CymHOCTh JeHcTBUSA

KaTaJn3aTopoB.

30. Ponp karanuza B KH3HENEATENBHOCTH opraHu3mMoB. depmeHTaTHBHBIN KaTanu3. OCOOEHHOCTH

KaTaJIUTHIECKON aKTUBHOCTH ()EPMEHTOB.

31. bydepubsie pactBopel UM cucTeMbl. MexaHusMm ~ OydepHoro  neictBus  (Ha  mpuUMepe

ruapokapooHaTHoro Oydepa).

32. KonunyecTBeHHbIE XapakTepucTHkH OydepHbix cuctem (pH; 30Ha OydepHoro neiictBus: OydepHas

€MKOCTB ).

33. ®ocdarnbie OyhepHbIe CUCTEMBI OPraHu3Ma, COCTaB.

34. ['emornoOuHoBas OydepHas cucTeMa U €€ JIOKaTu3aIlusl.



35. AmwuHOKHUCIOTHas (OenkoBas) OydepHas cucrema. KatrnonHast 1 aHMOHHAsI.

36.  ApreHToMeTpus: TUTPAHT, HHIUKATOP, IPUMEHEHNE B MEUKO- OMOJIOTUYECKOM MPaKTHKE.

37. Bonopon. OOmiast xapakrepuctuka. B3aumosneicTBue BOAOpOJa C KHCIOpPOJIOM, TalloreHaMu,
AKTUBHBIMH METaJUIaMU U OKCHJIaMU. bruosornyeckas poJib BOAOPO/a.

38. Ilepokcuny Bomopoma. Ilpupoma cBsizeil W XuUMHYEeCKHE CBOWMCTBA.  OKHUCIMTEIBHO-
BOCCTaHOBUTENIbHASI IBOMCTBEHHOCTh. bruonorndeckas poib. [IpuMeHenre B MeuiuHae U hapMaiiuu.

39. OO6mas  xapaktepuctuka d3yeMeHToB |A  rpynmbel. OcoOEHHOCTH KOMILIEKCOOOpa30oBaHUS

anemeHToB |A rpynmel . buonorndeckas poiib B MUHEpalbHOM OanaHce opraHu3ma. lIpumeHenue
COCIMHEHU JTUTHS, HATPUSI U KaJlusl B MEIULIMHE U (hapMaluu.

40. O6mras xapakrtepuctrka 3iemMeHToB |IA rpynmnel. buonorudeckas ponb kanbius. [IpumeHneHnue
COCMHEHUI MarHus, KaJIblus 1 O0apusi B MEHUIMHE U B (hapMaIi.

41. CocTaB KOCTHOM TKaHH, peakllMH, JIeKal[ie B OCHOBE ee oOpa3oBaHus. SIBieHue nsomopdusma.
CTpoHIMEBbIN U OEPUIUIUEBBINA PAXUT.

39. OO6mas xapaktepuctuka 35eMeHToB [II A rpynmel. XuMuueckass akTUBHOCTh O0Opa M aTIOMHHHUS.
AHTHCENITHYECKHE CBOMCTBa OOpHOW KHCIOTHI M Oypbl. llpuMeHeHHWe amfOMUHHS B MEIHWIWHE U
(dhapmanuu.

42. O6mass xapakrepuctuka 31eMeHTOB IVA rpynnbl. CoelunHEHUs yriepoja - OCHOBA >KMBBIX
opranu3MoB. buonoruueckas posib yriepoaa u kpeMuusi. TokcuuHoe aeiictBue okcuna yriaepona (II).
43. OO6mast xapakrepuctuka 31meMeHToB VA rpymmbl, buonormueckas ponb asota, ¢ocdopa,

MBIIIbAKA. XUMHUYECKHE OCHOBHI MPUMEHEHUs B MEAHIMHE U (papManuu amMmuaka, okcuaa azota (1),
HUTpATa HATPUsl, OKCUIOB U COJIEU MBIIIbSKA, CYpbMbI U BUCMYTA.

44, A30T. DIEKTpOHHOE CTPOCHHE AaToMa, BO3MOXKHBIE CTENEHU OKHUCIEHUS. OKUCIUTENIbHO-
BOCCTAaHOBUTEJIbHAS JIBOMCTBEHHOCTh A30THCTOM KHCIOTBI M €€ cosiedl. [IpuMmeHeHne B MeIMIMHE U
dhapmaruu. TOKCHYHOCTH COJICH a30THOM M a30THCTON KHCIIOT.

45. Oo6mas xapakrepuctuka 3rmemeHToB VIA. Kucnopona. AmiorporHbie MoaudUKaud KACIOPOa.
XuMH4ecKass aKkTUBHOCTb MOJIEKYJISIPHOTO Kuciopona. buosornueckas posp kucinopona. IIpumenenue
030HA U KUCJIOPOJa, a TAKKE COeAMHEHUN KUCII0pOo/ia B MEIULIMHE U (hapMallUu.

46. Cepa. OOmiast xapakTepUCTHKA. OJEKTPOHHOE CTpoeHHe artoMa. KHCIOTHO-OCHOBHBIE U
OKHCJIUTENBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA COEAVMHEHUN cepbl. [IpuMeHeHne cepsl €€ COeqUHEHUN B
MeIUIHE U (hapMalluH.

47. Onementsl VIIA rpynner (ramorensr). OOmias xapakTtepuctuka. IIpocTble BemecTBa M X
XUMHMYECKass aKTUBHOCTb. XJIOp, CTPOCHHME aTOMa, MOJIEKYJBl M MOHOB, CTEINEHH OKHUCIICHMS.
KucnopoaHbie KUCIOTHI XJI0pa U UX coiu. buonornyeckas poss xjnopa. [Ipumenenne coemHeHni Xaopa
B MEJMIIMHE.

48. Bbpowm, ion. Ctpoenue atroMoB ¥ HOHOB. CTenenn okucienus. Kucinoponnele coennnenns opoma u
Hona. buonornyeckas pons Hona. [Ipumenenue coequHenuii Opoma 1 Hoja B MeAMLIMHE U (hapMaruu.
49. O6mas xapakrepuctka 3yeMeHToB VIB rpynmel. Xpom. DnekTpoHHOE CTpOeHuE aToMa Xpoma.

Kuc10THO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COEAMHEHUI XpoMa (Ha mpumepe
OKCHJIOB U THJPOKCHJIOB XpoMa). bronornyeckoe 3HaueHNe XpoMa 1 MOJIHO/IeHA B OpTaHU3ME.

50. Obmas xapakrepuctuka sieMeHToB VIIB rpynmel. Mapranen. DJeKTpOHHOE CTpOSHHE aToMa,
XapaKTepHBIC CTETICHN OKUCIIEHHs. KHCIOTHO-OCHOBHBIE M OKMCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
COeIMHEHUH (Ha MpUMepe OKCUI0B U THAPOKCUIIOB Mapranua). Vicronbp3oBaHue nepMaHraHara Kaius Kak
AHTHCETITHYECKOTO CPEACTRA.

51. Obmas xapakrepuctuka snemeHToB VIIIB rpynmel. JKene3zo. DnekTpoHHOE cTpoeHHE aToMa.
buonoruueckas ponb. ['emornobun u sxenezocoiepxaiinue QepMeHThl. XHUMHYECKas CYIIHOCTh HX
JNEUCTBHS.

52. KobGanbT u Hukens. Baxneilmue coeaunenust kob6anpta (II), kobampra (L) u wHukens (II).
OO6pazoBanue KOMIUIEKCHBIX coenHeHni. Butamun Bao.
53. OO6mass xapakTepucTuka »3jJeMeHTOB |B rpynmbl. DNeKTpoHHOE CTpOeHHE aroMa MeIu.

buonornueckass posib. Menbsconepxaniie (epMmeHThl. [IpuMeHeHHe cepeOpa B KayecTBE JIEUCOHBIX
Mperaparos..



54, O6mas xapakTtepuctuka sneMeHToB |IB rpynmbel. DIEKTpOHHOE CTpPOCHHME aroMa IWHKA.
Bbuonorudeckas posb; HUHKOCOAEpKamme (epMeHThl. Vcronp30BaHNe COCTUHEHUN ITMHKA U PTYTH B
Ka4yeCTBE JICKAPCTBEHHBIX TPENapaToB.

7.4 Metoauyeckue MaTepHuaJibl, ONpeae/silonide nNpoueaypbl OueHuBaHUs 3HAHUI, YMEHMH,
HABBIKOB W (WJIHM) ONbITA /IeATEJBHOCTH, XaPaKTePH3YKOIIHX JTanbl (OPMHPOBAHHUS
KOMIIeTeHIN i

OI.[GHI/IBaHI/Ie C(l)OpMHpOBaHHOCTI/I KOMHGTGHHI/Iﬁ OCYHICCTBJIACTCA B XOJAC TCKYWICIO KOHTPOJIA U B
X0JIe TPOMEXKYTOUHOM aTTecTalliy Ha 3a4eTe U Ha dK3aMeHe. B sk3aMeHalnoHHBINA OUIIeT BKIHOYAOTCS
TP TEOPETHUYECKUX BOMpOca M 3aJaHue [UIsl TPOBEPKH YMEHHsI OOYy4YalOUMMHCS MPUMEHSTH
TCOPCTUYCCKUC 3HAHUA U PCIICHUA PAKTUYCCKUX U HpO(bGCCI/IOHaJIBHO OPUCHTHPOBAHHBIX 3a/1a4.

Kaxnplii 3K3aMeHallMOHHBIA BONPOC U 33/laHHE OLIGHWBAETCS MO NATHOAJUIBHOM —IIKale.
DK3aMeHAIIMOHHbIC OMJIETHI YTBEPIKIAAIOTCS Ha 3acelaHuu Kadeapol.

[Topsox BeICTaBICHUS OLIEHOK 32 IK3aMEH.

Onenka 3a sk3aMmeH (D) onpenenseTcs Kak cpeqHeapu(PMeTHdecKoe CyMMBI OTBETOB Ha BCE BOIIPOCHI
Y 3aJ]aHusl, YKa3aHHbIE B 9K3aMEHAI[MOHHOM OujeTe, C MOMOIIbI0 (OPMYIIBL:

B+ B2+ B3+ Mip

4
rae B1, B2, B3- ouenkasa |, 2, 3 nonpoc Gunera;

IMp — oUeHKa 23 NPAKTHYSCKDE T1aHHE,
Hroropas ouedka Do gdcudnoase (HY  seictapnserca ¢ YHETOM F:-l.‘iflll.:m'umrltl
GaUUna, NTYYEHHONe DPH GCBOSHHH JHCLIHINIHHEL
I+ P
H= .
Iae P - peliTHronsii Danm mno THCHHIUTHHE,
¥ — DUEHEA TA IKIAMEH.

UrtoroBass ouenka mno gucuumuimHe (M) ompexnenseTrcss B COOTBETCTBUM € IpaBHJIaMU
MaTEeMaTHYECKOTO OKPYIJICHHS, IepecyeT B OICHKY MO0 S5-OaIbHOW IIKalie OCYHIECTBISETCS B
COOTBETCTBUM CO MIK&JION mepecyera OajioB MO AMCLUUILIMHE MPU MPOMEKYTOYHOW aTTECTallUU B
dbopMe rK3aMeHa.

8. YueOHO-MeTOAMYECKOE 00ecTIeyeHre U CIUIIIHHbI
8.1 OcHoBHas JuTEpaTypa

[TeuaTHble U3TAHUS DNIEKTPOHHBIE U3JaHUs

1. O0mas xumus : yueOnuk / XKomuun A.B.; Tlox | 1. Komnun, A. B. O0mas xumus : yaeOHUK /
pen. B.A. Ilonkoga, A.B. XXonnuna - M.: A. B. XKonnun ; nox pea. B. A. [lonkosa, A. B.
I'D90TAP-Menua, 2014. - 400 c.: um. Koauuna. - Mocksa : ' DOTAP-Menaua, 2014. -

400 c. - PexxuMm goctymna: 1o noanucke
https://www.studentlibrary.ru/book/ISBN97859704
29563.html

2. Xomuun, A. B. O6mas xumus [ DJIeKTpOHHBII
pecypc]: yueonuk / A. B. XKonaun; noxa pen. B. A.
ITonkosa. - M.: TDOTAP-Menua, 2012. - 400 c.:
ni1. — PexxuM foctymna: 1mo moanucke
-http://www.studentlibrary.ru/book/
ISBN9785970421086.html

3. Ilomkog, B. A. O6mas xumust [D1eKTpOHHBII
pecypc] : yueb. / B.A. [Tonkos, C.A. [1y3akos. - M.
: 'DOTAP- Menua, 2010. - 976 c. — Pexxum
JOCTYMA: 1O TOITUCKE
http://www.studentlibrary.ru/
book/ISBN9785970415702.html



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

8.2 JlomostHuTEIBHASI IUTEPATYPA

IleyaTHnle n3apaHusa

DJIEKTPOHHBIC U3/TaHUS

1. XKomaun, A. B. O6mas xumus [ Tekcr] : yue0. /
A. B. Xonnun ; nox pea. B. A. [lonkosa, A. B.

Koanuna. - M. : I'DOTAP-Menua, 2012. - 400 c.
2. Tlomnkos, B. A. O6mas xumus [Tekcrt] : yue0. /

1. ITy3akoB, C. A. Xumus [ DneKTpOHHBIN pecypc]:
yuebHuk / C.A. Ily3akoB. - 2-€ 3., UCIp. 1 AOI. -
M. : IS0TAP-Menua, 2006. - 640 c. — Pexxum
JIOCTYTIA: 110 TOJAMKUCKE

B.A. ITonikos, C.A. Ily3akos. - M. : '90TAP-
Memua, 2007. - 976 c.

3. [IpakTrkym o o01Iel u OMOOpraHUIECKOM
XUMHH : yae0.mocobue / mof pen. mpod. B. A.
[TonkoBa. - 4-e u3 ., mepepad. u aoI. - M. :
Axanemus, 2013. - 256 c.

4. XvuMus: OCHOBBI XUMHUU XHUBOTO [ TekcT] :
yueb./uisa cTya. By3oB / B. W. Cnecapes. - 5-¢
u3 ., ucnp. - CI16.: Xumuszaart, 2009. - 784 c.

http://www.studentlibrary.ru/book/
ISBN5970401986.html

2. O6mras xumus [Tekct] : y4eb. ansa 6akanaBpoB /
H. JI. I'musaka ; nox pea.B. A. Ilomkoma, A. B.
babkoma. - 18-e m3nm., mepepab. m gom. - M. :
OpaiiT, 2012. - 899 c.

9. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTEepHeT»

HeO00XO0AMMBIX JJISI 0CBOEHHS JUCHUIIINHBI,DBC

1. TTopran «O6pa3zoBanue» [DaeKTpoHHbBIN pecypc]. — Pexum mocrtyma: http://www.humanities.edu.ru.
2. ®enepanbubIi opTan «Poccuiickoe oopazoBanue» [ DNEKTPOHHBIN pecypc]. — Pexxum gocryma:
http://www.edu.ru.

3. ®enepanbhoe xpanwmnuine «Exnnas KoyuteKnus HUGpoBBIX 00pa30BaTENBHBIX PECYPCOB
[DnexTponHsIii pecype]. — Pexum noctyma: http://school-collection.edu.ru u ap.

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

5. Caiit HayuHO-TTOmyJsipHOTO >KypHana no KCE[OnexkTponHslii pecypc]. — Pexxum gocrymna:
http://www.limm.mgimo.ru/science/links.html —

6. Hayunsrii xypHan «Nature» [DnekTpoHHbIH pecypc]. — Pexum noctyna: www.nature.com/ —
7. Hayuno-nonymsipHbIi sxypHai «Hayka u )ku3Hb» [D5eKTpoHHbIN pecypc]. — Pexum nocryna:
nauka.relis.ru/rubriki.htm —

8. Untepuet-pecypc «VYcnexu @uznueckux Hayk» [DnexkTpoHHsbIil pecypc]. — Pexxum nocrymna:
ufn.ioc.ac.ru/ufn.html -

9. http://www.biblioclub.ru 95C «YHuBepcuteTckasi OHOITHOTEKA OHIAWH
10.www.e.lanbook.com 3bC U3znarensctBa «JIAHDY

9. Ilepeuyenbp pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «HWHTepHETY,
He00XO0IMMBIX /LISl 0CBOEHUS! M CHUTIIMHBI
1. IToptan «O6pazoBanue» [ DNEKTPOHHBIN pecypc]|. — Pexum gocryna:
http://www.humanities.edu.ru.
2. ®enepanpubiii moptant «Poccuiickoe oOpazoBanuey [ NEKTpOHHBIN pecype]. — Pexxum moctyma:
http://www.edu.ru.
3. ®enepanbHoe XpaHmmiie «ExnHas KoUIeKus UPPOBBIX 00pa30BaTENBHBIX PECYPCOB
[DnexTpoHHBI pecypc]. — Pexxum moctyma: http://school-collection.edu.ru u ap.
4. http://filam.ru/view_cat.php?cat=11 — caiit mo KCE
5. Caiit HayuHO-TTOMyJIsipHOTO >kypHana no KCE[OnexkTpoHHslil pecypc]. — Pexxum gocrymna:
http://www.limm.mgimo.ru/science/links.html —
6. Hayunsrii xypHan «Nature» [DnekTpoHHbIH pecypc]. — Pexum goctyna: www.nature.com/ —
7. Hayuno-nonyssipHbii xKypHal1 «Hayka u ®u3Hb» [ 1eKTpOoHHBIN pecypc]. — Pexum nocryna:
nauka.relis.ru/rubriki.ntm —



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

8. UaTepuer-pecypc «Ycnexu Ousznueckux Hayk» [Dnexkrponssiid pecypc]. — Pexxum goctymna:
ufn.ioc.ac.ru/ufn.ntml -

9. http://www.biblioclub.ru 3bC «YuuBepcureTckas OMOIHOTEKA OHIANHY
10.www.e.lanbook.com 3BC U3natensctBa «JIAHDbY

10. JInueH3HOHHOE ¥ CBOOOHO PAacpOCTPaHsieMoe MPOrpaMMHoOe obecneyeHne

Cpena DOnekrponnoro oOyuenus 3KL | becrmatHoe

Pycckuit MOODLE Tex.Ilonnepxkka 359 OT 19.21.2022

Mind miatdopma s Buneokondepennuii | Nel35/3K ot 9.07.21

1 C Yuausepcurer Ilpod. Ne27 o1 30.04.2014
YcranosnenHoe Ha [1IK

Kaspersky endpoint security Ne99/3T ot 21.06.2021

ApxuBarop 7 zip OecruiaTHoe

Adobe Acrobat reader OecrutaTHO®

VLC meaunanneep OecriiaTHOE

Astra Linux Common Edition penus Open | Ne92/3T ot 15.06.21

11. Onmcanue MaTepHalbHO-TeXHHYECKOH ©0a3bl, HeOOXOAUMON ISl OCYLIEeCTBJICHUSA
o0pa3oBaTe/IbHOIO NMpoLecca Mo AMCHUIIHHE

11.1 lHomemenus Ais MPoBeIeHUs Y4eOHbIX 3aHATHI

[Tomemenust i TpOBEACHUS y4YEOHBIX 3aHATHH, COOTBETCTBYIOIIHME JCHCTBYIOIIUM
IIPOTUBOIOXKAPHBIM IIPAaBUIaM U HOPMaM.

11.2 Texnuyeckue cpeacTBa 00y4eHHs

Jlna peanu3anyuy JUCHMILIMHBI HCIOJIB3YIOTCS CIELYIOIINE TEXHUYECKHUE CPELICTBA!

- TEXHHUYECKHE CpEICTBA Mepedayd ydeOHOH uH(popManmuu — MPOCKIMOHHAS ammaparypa
LIMPOKOTO Ha3HAYEHUS;

- TEXHHUYECKHE CPEIICTBA KOHTPOJIS 3HAHUI — KOMITBIOTEPHBIE TPOrpaMMbl B mojcucteme Moodle
LMS, npumensitoruecs A NPOBEICHUS TEKYLIET0 KOHTPOJIS 3HAaHUH 00yJaromuxcs;

- oOopynoBaHue (HaOOpPHl XMMHUYECKOM MOCYABI; PEAaKTHUBBI; TEPMOMETPHI; HMOHOMEpbI-pH-
METpBI; KOHIYKTOMETp; CTaJarMOMETpPbI; BHCKO3UMETPBI; MMKPOCKOIIBL; (POTOIIEKTPOKOIOPUMETP;
CHEKTPO(OTOMETpP; aHAJIUTHUECKHUE BEChl; TEPMOCTAT;, CYIIMJIbHBIA IIKad; AETUTENIbHbIE BOPOHKH;
OIOpeTKH Ui THUTPOBAaHUS; IE€PEMEIINBAIOIEe YCTPOMCTBO JUIsI HKCTPAarMpoBaHUs; YCTaHOBKA
TOPU30HTAJIBHOTO U BEPTHKAIBHOIO 3JEKTpodope3a; MarHUTHBIE MEIIAJIKK; HarpeBaTeslb NMpoOUpOK;
LHEHTPUPYTH).

Tpenaxepbl U 000pyAOBaHUE:

— KOMIIBIOTEPHBIH KJIacC ¢ BO3MOYKHOCTBIO MOJAKIIOYEHUs K ceTn MIHTEepHET.

11.3 [Tomenenus Al CAMOCTOATEILHON PadOTHI

HOMGHI@HI/ISI OCHAIICHBbI KOMHBIOTepHOf/II TeXHI/IKOI\/’I C BO3MOXHOCTBIKO IIOAKJIKOYCHHUSA K CETH
WNuTtepHer u obecreueHus AOCTyNa B OJIEKTPOHHYIO HH(POPMAIIMOHHO-00PAa30BATEIBHYIO CpEeay
YHUBEpCHUTETA.
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