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1. Ilesb ocBOEHMS TUCIUIITTHHBI

ILleab ocBoeHMs AUCHMILIMHBI - (QOpMUpOBaHHE OOIIENPO(ECCHOHANBHBIX KOMIIETEHIIUN
(OIIK) Ha OCHOBE CHCTEMHBIX 3HAHUH 00 OCHOBHBIX XHMHUYECKHUX 3aKOHOMEPHOCTSAX IPOTEKaHUS
XMMHUYECKUX IPOLECCOB HA MOJEKYIIPHOM M KIETOYHOM YpPOBHSX; O CTPOCHHHM W MeXaHH3Max
(YHKIIMOHUPOBaHHUS OHOJIOTUYECKH AKTUBHBIX COEIMHEHHH; (DOPMUpPOBAHHE €CTECTBEHHOHAYYHOTO

MBILUICHUS 0aKaIaBpOB-OMOTEXHOIOTOB.
[Tporpamma paszpaborana B coorBercTBuu ¢ ®I'OC BO mo nampaBnenuto moaroroBku 19.03.01
buortexHonorus, yrBepkaeHHbIN nprukazoM MunoopHayku Poccun ot 10 aBrycra 2021 roga Ne736.

2. Mecto aucuuninHbl B cTpykrype OITOIT
b1.0.14 «O06mas 1 HeopraHuveckasi XUMHUs» SABISACTCA JUCUUIUIMHON 0053aTebHON YacTH.

Jl1s OCBOCHMSI TaHHOM JAMCLUILIMHBI HEOOXOAMMBI 3HaHUS, YMEHUS U HaBBIKH, C(HOPMUPOBAHHBIE

Ha TPEBIYIIEM YPOBHE 00pa30BaHUsI.

Jlji1 ocBOEHUS TaHHOW JAUCLHUIUIMHBI HEOOXOIMMBI 3HAHUSA, YMEHUS U HaBbIKH, COPMUPOBAHHBIE

IMPpH U3YUCHUHN NPCAIICCTBYIOINX JUCHUITIINH.

3HaHI/IH, YMCHHA U HABBIKU, IMOJTYYCHHBIC IIPHU U3YYCHHUU I[aHHOﬁ AUCHHUITIIMHBI HeO6XOI[I/IMBI JJIA

YCIICHIHOTO IIPOXOXKIACHUA y‘Ie6HI>IX U HIPOU3BOACTBCHHBIX IIPAKTHK MW OCBOCHUA ITOCIICAYIOIINX

JUCLIUILINH.

3. IlepedyeHb mNJaHUPYeMBIX Pe3yJabTATOB O00y4YeHHSl MO JMCHHUILIMHE,
IUIAHMPYEeMbIMH Pe3yJIbTATaMM 0CBOEHHUsI 00pa30BaTeIbHON NMPOrpaMm

COOTHECCHHBIX C

Pe3ynbTaThl OCBOCHHS TUCIMILIMHBI COPMYIUPOBAHBI B COOTBETCTBHU C MPO(ECCHOHATBHBIM

CTaHAapTOM:

— IIpodeccronansabiM cTanaapToM «Crenuanuct B 001acTi OMOTEXHOIOTUN OMOJIOTUYECKU
aKTHBHBIX BEIECTBY, YTBEPKIECHHBIM MPUKa30M MUHUCTEPCTBA TPY/la U COLMATIBHOMN 3aIlUThI
Poccuiickoit @enepanuu ot 22 utons 2020 r. N 4411 (3apeructpupoBad MUHUCTEPCTBOM FOCTHIIUU

Poccwuiickoit @enepanmu 19 aprycra 2020 r., peructpanuonnsiii N 59324);
IIpoBeneHue

Tpyoosas

dynkyus:

IIOATrOTOBUTEIBHBIX

OMOTEXHOJIOrHYecKoro mnpouecca noayueHust bAB.
— IIpodeccronanbibiM cTaHAapToM «CrenuanyucT MONpOMBIIIIEHHON (hapMmaluu B 001acTu
MIPOM3BO/ICTBA JIEKAPCTBEHHBIX CPEJCTB», YTBEPKAECHHBIM IpHUKa3oM MUHHCTEpCTBA Tpy/a U
cormanbHOM 3ammThl Poccniickoit @enepanuu ot 22 mast 2017 r. N 430H (3aperucTpupoBan
MunuctepctBoM roctuimu Poccuiickoit @enepanuu 6 urons 2017 r.,peructpannonnsiii N 46966);
Tpyoosasa ¢ynkyusa: BeneHne TEXHOIOTHYECKOTO IpoIecca MPHU MPOMBIIUIEHHOM HPOHU3BOICTBE
JIEKapCTBEHHBIX CPE/ICTB.

JJIA OCYHICCTBJICHUA

Kon [Tnarupyemblie pe3yabTaThl O0y4eHHS
U COJZIepKaHNE 3HaTh YMmeth Bnaners HaBbIKaMu
KOMIIETEHLINU

OIIK-1. CmocobeH wu3yd4aTh, aHaJIU3UPOBATH, HMCIOJIB30BAaTh OMOJIOTHYECKHE OOBEKTHI W TPOIECCHI,

OCHOBLIBAsICb Ha 3aKOHaX MW 3aKOHOMCPHOCTAX MATCMATHYCCKUX,

OMOJIOrHYECKUX HAYK 1 UX B3aHMMOCBA3AX

(I)I/ISI/I‘-ICCKI/IX, XUMHUYCCKUX H

Uonk-1.4 1. OcHoBubie 3akonbl | 1. [IpoBoauTh (husmko- 1. IlpaBunamu
[Tons3yercs oOmieil XuMum, a Takke | XUMHUUECKHE PacuéThl; 6e3omacHoi paboThI B
3aKOHAMU U CIIOCOOBI ux | 2. [Iporuo3upoBarb XUMHYIECKOM
3aKOHOMEPHOCTS | TPAUMEHCHHUS JUTSL | HalpaBJICHHE nmabopaTopuu

MU XHMUYECKUX | PEIIeHUs CaMOTIPOU3BOJILHOTO 2. Metogom

1 OMOJIOTHYECKUX | TEOPETUUECKUX U | IPOTEKAaHMS MPOIECCOB B KOJIMYECTBEHHOIO
HayK M UX MPHUKJIATHBIX 3a]1a4. OpraHu3Me aHaju3a
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B3aHMMOCBA3bIO

2.0OCHOBHBIE TOHATUSA U
00BACHATH CBSI3b
MEXTy HUMH.

3. I[Iporao3upoBars
HaTpaBIeHUE U CMEIICHHE
paBHOBeCHsI OOMEHHBIX U
OKHUCJIUTEITHHO-
BOCCTaHOBHTEJIBHBIX PEaKIINUH

4. O0beM TUCHUILIMHBI B 32a4eTHBIX eIMHHUIAX ¢ YKA3aHHEeM KOJHYeCTBa aKaJleMHYEeCKHUX YacoB,
BbI/IEJIECHHBIX HAa KOHTAKTHYK padoTy 0o0ydamommxcsi ¢ npemnojgaBartejieM (Mo BHIaM Y4eOHBIX

3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4aromuXcs

KonTakTHas aynuropHas CamocrosiTensHast
paboTa obydaromuxcs ¢ paboTa, B TOM YHCIIe
npernojiaBareieM B yacax, B KOHCYJIbTaIHN
TOM YUCJIC
m O
[5) L]
w | B 2| <8 =
S | E|E |8 S | & & =4
§ HanmMenoBaHue pa3ienoB TUCIUATUTMHBI = A= o g | = <| &
>
S = 5 5 3 A - ===
5] o a1 9 24 BES ® = 5 =5
&} S |le |l 2 | &2 | 825
S5 |E|E|fEEE|E58 %
> =
5|38 |2 5|88 =238 |5E%3 #
Sz g 5|88 |58 2|8
: | E| &2 c|c5¢g| ¢z
S8 B QO X o
< O = Q O =
& | 3| = = S S = =
= = = = s =
2 S| &8 | &
O E =
1 | Pazpmen 1. Xumus xak Hayka. CTpoeHue 2 2 - - - 30 -
BEIIIECTRA.
1 | Paznmen 2. OcHOBHBIE (PU3UKO-XMMUYECKUE - 2 - - - 32 -
3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
MPOIIECCOB
IIpomexxyTouHas arTecTalus: 3a4eT 4
2 | Pa3nen 3. KomiiekcHbIe cOeTMHEHHS 2 2 - 2 - 40 -
2 | Paznen 4. OCHOBBI XUMHUH PacTBOPOB 2 6 - 4 - 46 -
ITpoMexxyTouHas aTTecTalus: 3a4eT 4 -
3 | Pasgen 5. XuMusa OMOTEHHBIX 3JIIEMEHTOB. 4 8 - - - 159 -
[TpomexyTouHas aTTeCTalUs: dK3aMeH 9 - -
Bcero 10 | 20 | - 6 - 17 307 -
Urtoro no nucuuriauHe 36 324

5.Copnep:xanue TUCHMILIMHBI (MO1YJ5), CTPYKTYPHPOBAHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

5.1. Conep:xanue pa3iesioB AU CHUILIMHBI

Kon HaumenoBanue Kpatkoe coaeprxxanue pa3aenos
WHJIUKAaTOpa pasnenoB
KOMITIETEH-
017041
1 cemecmp
HNonk-1.4 Paznen 1. Xumuns Ctpoenne aroma. MecTo XMMHUHM B CHUCTEME €CTECTBEHHBIX HAyK,
Kak HayKa. npencraBicHuss O aUGEpeHIHalud W WHTETPAMH XUMHUH  C
Ctpoenue Oouosorneit, (GU3NKON W JPYrUMU €CTECTBEHHBIMH HayKaMu. Poib




BE€IICCTBA

XUMHH KaK IPOU3BOJUTENBHOM CHJIbl O0LIECTBA.

ATOMHO-MOJIEKYJIIPHOE YYE€HHE, €ro 3HAu4eHHE [IJIi COBPEMEHHOMU
XMUMHHU. 3aKOH KPaTHBIX OTHOIICHHUN. ATOMHBIC opOuTan (S-, p-, d-, f-).

MHoOro3eKTpoHHble  aTOMbl. [IpUHIUIIBI  3aMOMHEHUSI AaTOMHBIX
opOuTaneil 3JIEKTpOHAMU: NPUHIUI HAUMEHbIIEH HSHEPruM, 3ampera
[Taynu, npasuiio I'ynaa.

OcHoBHOE 1 BO30YX/IEHHOE COCTOSIHUE aTOMa.

[lepronguyHOCT WM3MEHEHHUSI CBOMCTB aToMOB. Pa3mep aromoB u
noHOB. OpOuWTANbHBIA, KPUCTALIOXMMHYECKUH H  KOBAJCHTHBIN
paauychl aTOMOB. 3HA4YE€HHE TEOPHUMl CTPOEHUS aToMa B XUMHUU U
OuoJI0TUH.

Ilepuonnueckuil 3aK0H M nepruoanyeckas cucrema iemeHTos J[.1.
Menneneena

Dtanbl  pa3BUTHUS NEPUOANYECKOTO 3aKOHa. Crpykrypa
nepuonyueckoil cucremsl. [lopsnkoBeiii HOMep anemMeHToB. [lepuonsl,
ceMeicTBa JJIEMEHTOB, YHUCJIO D3JEMEHTOB B Mepuoje. [pynmsl u
MOATPYNIBI  3JEMEHTOB. BapuanTbl u300paxeHHs MepUOAUYECKOM
cucteMbl (KOpoTKME W JUIMHHBIE BapuaHThl). [lepuoamueckoe
W3MEHEHUE CBOWCTB XMMMUYECKHX 3JIEMEHTOB. ['pynmoBas U TumoBas
aHajoruu.BropudHas u BHYTpEHHSS NEPUOJUYHOCTh. XapaKTEPUCTHKA
CBOMCTB 3JIEMEHTOB U UX OCHOBHBIX COCAMHEHUH IO UX MOJOKEHHUIO B
nepuoandeckoil cucreme. OOmieHaydHoe W (uimocockoe 3HAYCHHE
nepuoauydeckoro 3akona JI.M.Meneneena.

Xumuueckasi cBsizb. OCHOBHBIE XapaKTEPUCTUKUA XUMHUYECKOUN CBSI3H.
ONEeKTpUYECKUI  MOMEHT JHUIOJAS W HalpaBIEHHOCTh  CBS3H.
Hacprimaemocts KoBaJIeHTHOM CBA3U. [lonspu3anns XuMHUYECKON CBSI3H.
HamnpaBnennocts koBajeHTHON CBsi3M.OCHOBBI METO/Ia BaJIEHTHBIX
cszeit (MBC). Banentaocts. KpaTHOCTh XUMUYECKOU CBS3H.

JIBa MexaHu3Ma 00pa30BaHKs KOBAJIECHTHOM CBA3M: 0000IIECTBICHNE
HECIAPEHHBIX JIEKTPOHOB U JOHOPHO-AKLIEITOPHOE B3aUMOJEICTBUE.

[Ipupoma XuUMHUECKOW CBSI3M B KOMIUIEKCHBIX COCIMHECHHSX.
XuUMHUECKas CBA3b B TBEPIBIX HEOPTaHUYECKHUX BEILIECTBAX.

Hork-1.4

Paznen 2.
OcHoBHbIE
TEpMOJUHAMUYEC
KHE MOHATHS U
oTpesieNIeHus!.
IlepBoe Hauaino
TEPMOJUHAMUKHU

TepmoamHamuueckass cucrema.. TepMoaMHAMUYECKHE IapaMeTpsl,
(GyHKIMU COCTOSHUS M mpouecca. [loHATHEM TepMOAMHAMHUYECKOM
paBHOBECHH.

IlepBoe Hauano TepMoanHaAMHUKH. DOPMYTUPOBKU MEPBOrO 3aKOHA
TEPMOJIMHAMHKH. 3aBHCUMOCTh BHYTPEHHEH SHEPTHH OT TEMIIEPATYPHI U
oobema. Terora m pabGora kak ¢opmbl nepeaaun sHepruu. Pabota
pacuIpeHus UAeaabHOTO ra3a Mpu Pa3InYHBIX MpoIeccax. DHTAIBITHS.
CranpmapTHble YCIOBHUS. 3aBUCUMOCTh SHTAJIBIUH OT TEMIEpPaTypHI.
3axoH ['ecca.

Bropoii u Tperuit
3aKOHBI
TEPMOJAVHAMUKH.
Maremarnuyeckuit
anmapar
TEPMOIMHAMUKH

DopMyIHPOBKH BTOPOTO 3aKOHA TEPMOJUHAMUKHI. DHTPOIHUS U €€
cBOcTBa. AGCOIIOTHOE 3HAYEHUE SHTPOIUHU U BBIYUCIICHUE U3
OMBITHBIX JIaHHBIX. CTaTUCTUYECKUI XapaKTep BTOPOTO 3aKOHA
tepMoauHamMuk. @opmyna boneimana. TpeTuii 3aK0H TEPMOJIUHAMUKHI
(moctynat [lnanka, Teopema HepHcTa).

OynnameHTanbHble ypaBHeHUs ['106ca. OcHOBHBIE
TepMoArnHaMuueckue QyHKIuu: sHeprust [ mo60ca u sHeprus
T'expmromnsna.

TepMoanHaMU4YeCcKue MOTEHIIUANBI, UX CBSI3b C TIOJIE3HON pabOTOI.
Crannmaptabie 3Heprun [ m66ca oOpa3zoBaHus BEmEeCTB. TaOIHIIbI
TEPMOJIMHAMHYECKUX BEIMUYMH. PacyeT u 3KcrepuMeHTalIbHOe




olpezielieHue n3MeHeHus sHepruu [ mo0ca B XMMHUUECKUX PEaKIUsX.
VYpaBuenus ['n66ca-I'enpmronpiia 1 X BBIBOJ,.

CkopocThb
XHUMHYECKOMN
peaKIuu.
Karanus

OCHOBHBIE NOHATHS U IPEAMET XUMUYECKON KNHETUKH.
DKClepUMEHTAJIbHBIE METO/IbI U3MEPEHUS CKOPOCTH PEAKLIUU
(xuMunueckue, pusnueckue, reoxumuueckue). GakTopsl, BIUSIONINE HA
CKOPOCTbh XUMUUYECKOU peakiiuu. OCHOBHOM MOCTYJIAT XUMHUECKOM
KHUHETUKH (3aKOH JICMCTBYIOLIUX MAacC) B TOMOT'€HHBIX U F€TEPOTreHHBIX
cucremax. KoHcTaHTa CKOPOCTH XMMHUYECKON pPEaKIIUU.

3aBUCUMOCTbH CKOPOCTH PEAKLMK OT TeMIIEpaTyphl. Y paBHeHHE BaHT-
T'odda u Appennyca. DHEprusi aKTUBALUN U METOMBI €€
SKCIEPUMEHTAIIBHOTO OIPEIEICHUS.

Karanus. Bune! karanusza. BimsiHue kaTaau3aTopoB Ha CKOPOCTh
XUMHUYECKUX peakuuii, MTurubuposanue peakuuu. [IpencraBienus o
MEXaHU3Me JIEUCTBUS KaTaau3atopoB. OCHOBHBIE CBOMCTBA
KaTaau3aTopoB (crenuduyeckas N30MpaTenbHOCTh, CHUKEHUE SHEPTUn
aKTUBALIMH, BIUSHUE JUcTiepcHOCTH). DaKkTOpbI, BIUSIOMINE HA KaTaJlN3
(BnUsIHME TEMIEPATYPhl, JaBICHUS, PACTBOPHUTES, AKTUBATOPOB U
WHTHOUTOPOB).

Kunernueckuii u
TEPMOIMHAMHUYEC
KHUH IIOAXO0OBI K
XUMHYECKUM
PaBHOBECUSIM

OOpatumble U HEOOpaTUMbIE XUMHUYECKHE pEaKIUU. XHUMUYECKOEe
paBHOBecue. Kunermueckuit mnoaxox. I'OMOreHHoe M rereporeHHoe
paBHOBecusi. KoHCTaHTa paBHOBECHSI B TOMOTE€HHBIX U T'€TEPOTCHHBIX
cucremMax. TepMoJUHAMUYECKUH MOAX0Jl K XMMUYECKOMY PaBHOBECHUIO.
OdyHnamMeHTanbHOEe ypaBHeHHe [ubObca u ero mpuMeHeHHe K
XUMHUYECKUM paBHOBECHSIM. XHMHUECKas IepeMEeHHas. YpaBHEHUE
M30T€PMbl XMMHMUYECKOW pEaklMH, €ro BbIBOJ, AaHAIN3 YCJIOBHI
PaBHOBECHS M CAMOIIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKOW peaKiuu.
CBsI3b KOHCTAaHThl PaBHOBECHS XHMHYECKOM pEakuuu U SHEPIUH
I'm66ca. IlpuBenennass »Heprus [mOOca u ee uCHOIB30BaHHUE TIPU
pacyeTax XMMHUYECKUX PAaBHOBECUH. DKCIEPUMEHTAIBHOE ONpEIeTICHUE
W pacyeT KOHCTAaHThl paBHOBECHS IO TaOIUIaM CTaHAApPTHBIX
tepmoarHamudeckux BemuuuH. Cease Mmexay Kp, Kc m K. BeBon
3aBUCHUMOCTH KOHCTAHTbl pPaBHOBECUS OT TeMIlepaTyphl. YpaBHEHHE
n300apel Baut-I'odda. BiusHue naBneHus u TemmepaTypbl Ha COCTaB
pPaBHOBECHOU cMecu. PaBHOBecHsI B peasibHBIX cUCTeMax. PaBHOBecHus B
IeTEPOr€HHBIX CUCTEMAX.

Nork-1.4

Paznen 3.
Komruiekcusie
COEITMHEHUS

CoBpemeHHOE coJiep;KaHue TTOHSTHS «KOMILJIEKCHBIE
coequHenus’»  (KC).  Crpykrypa KC:  neHrpanbHbII  aToM
(komrIIeKCO000pa3oBaTeNb), JIMTAH b, KOMIUIEKCHBIM HOH, BHYTPCHHSS U
BHEIIHAA Cdepbl, KOOPIWHAIMOHHOE YHUCIO LEHTPAIBHOTO aToMa,
JNEHTaTHOCTHJINTaH/10B. CIIOCOOHOCTh aTOMOB Pa3IMUHBIX 3JIEMEHTOB K
KOMIUIEKCOOOpa30BaHUIO.

[Ipupona xumumueckux cBsizer B KC. OOpa3zoBanue u
mucconnanust KC B pacTBopax, KOHCTaHTBI 00pa30BaHUS M KOHCTAHTHI
HECTOMKOCTU KOMILIEKCOB.

Knaccudukanms u  Homenwiatypa KC. KomriuiekcHblE KHCIOTHI,




ocHoBaHUs U coiu. [Iu-kommiekcel. KapOoHunsr MeTamioB. XenaTHbIE
u MaKpOLUKINYECKUE KC. buonornueckas pOJIb KC.
MertannodepMeHThl, TOHITHE O CTPOCHMM WX AaKTHUBHBIX IIEHTPOB.
Xumundeckue ocHoBbI puMeHeHus KC B dhapmanuu u MmeIunuHe.

Hork-1.4

Paznen 4.
PactBops!
HEDJICKTPOJIUTOB

O06acTh )XUIKOTO COCTOSTHUA. Boa - BakHEHIIMIA pacTBOPHUTEIb,
cTpoeHue Bojibl. OnpeienieHre NOHITHS «pacTBOP». BUibl pacTBOPOB.
CrniocoObl BhIpayKeHUs! KOHIIEHTPAlUU pacTBOPOB. PacTBopenue u
pacTBOpUMOCTh. PacTBOpUMOCTH TBEP/IbIX BEILIECTB B BOJIE.
KoaddunmeHnt pacTBOpUMOCTH U €ro 3aBUCUMOCTb OT TEMIIEPaTypBhI.
Kpussie pactBopumoctu. Kpucrannuzanus TBEp/IbIX BEIIECTB U3
pactBopoB. PacTBOpUMOCTB ra30oB B )KUJAKOCTSAX. 3aBUCUMOCTD
PacTBOPUMOCTH Ta30B OT TEMIEPATYPhl U UX NAPLHAIBHOTO JIABJICHUS U
MPUCYTCTBUS IEKTPOIUTOB. 3akoHbl ['eHpu u JlansTona. MneanbHbie
ra3oBbI€ U )KUJKUE pacTBOpbI. Peanbubie pactBopsl. Koaddurment
akTUBHOCTH. KosMraruBHbie CBOMCTBA PACTBOPOB HEAIEKTPOIUTOB.
3akon Baat-I'odda. Ocmoc 1 ero posb B )KU3HEACATSILHOCTH
YKUBOTHBIX U PACTUTEIIbHBIX OPraHU3MOB.

[TonsATHS 0 MApUHATBHBIX MOJIBHBIX BEJIMUMHAX U METOJIaX MX
onpenencHus. YpaBHenue I'ndoca-/Irorema. Bzanmocsizu
MapIHATEHBIX MOJBHBIX BEJIMYNH, aKTHBHOCTEH 1 KOA((DUIIHEHTOB
aKTUBHOCTEM, BHITEKAIONNX U3 ypaBHeHus ['n66ca-/lorema.

PactBops!
JIEKTPOJIUTOB

N3oTtonnueckuit koappunment. OcMOTHYECKOE IaBJICHUE, TaBICHUE
HACBIIIEHHOI0 [Tapa pacTBOPUTEINS, TEMIIEpaTypa KUIICHHUs U Havyasa
KpucTaJlJIn3allu. OCHOBHBIE IT0JIOKEHUS TCOpHUU BHGKTpOHHTHqCCKOﬁ
nucconnanuu Appenuyca. Kuciaorsl, 0CHOBaHUS U COJIM € TIO3ULIUU
TEOPUH JIEKTPOJUTHUECKOHN auccorranuu. O6paTUMOCTh IIporecca
JMCCOLMALUY CcIa0BIX 3JEKTPOJUTOB, CTENIEHb U KOHCTAHTA
nucconuanuu. 3akoH pazbasienust Octanpaa. Kaxymascs ctenesb
JMCCOLMALIMY CUIIBHBIX ANIEKTponuTOB. [ToHATHE 00 MOHHOI aTMOChepe.
AKTHBHOCTB 3JIEKTpOJIUTa, KO3 dulneHT akTuBHOCTU. MloHHas cuna
pactBopa. CTaHJapTHOE COCTOSIHUE PACTBOPEHHOIO AJIEKTPOJIUTA U
pactBoputens. Teopust Jlebasi-I'tokkens. Poiib 37€KTpoauTOB B
KHU3HENIeATeIbHOCTH OPraHU3MOB.

Kucnorsl u
OCHOBaHUA

CoBpemeHHbIE IpEeJICTaBICHUS 0 KHCJIOTHO-OCHOBHOM
B3auMmozeicteuu.  IIporonutnueckas teopus  bpencrena-Jloypu.
[ToHsiTHE O COMpPSKEHHBIX KHUCIOTaX MOCHOBaHUSAX. [IporonuTuueckue
peakuuu. ComnocTaBlIeHHE TEOPUI KUCIOT U OCHOBaHUN AppeHuyca H
MIPOTOJINTUYECKOW TEOpUU ISl BOAHBIX pacTBOpoB. KommuecTBeHHas
OLICHKa KHUCIOTHOCTH cpenbl. VoHHOE  IpoM3BENEHHE  BOJBI,
3aBHCHUMOCTH OT TeMmriieparypsbl, pH pactBopa. Bogopoausiil noka3arens
OMOJIOTMYECKUX KHUJIKOCTeH. 3HaYeHHEe IMOCTOSHCTBAa BenuuuHbl pH B
Oouonormueckux mporeccax. Ilonstue o OydepHBIX pacTBOpax.
KuciaoTHo-oCHOBHbBIE paBHOBeCcHsI M TJaBHbIE Oy(epHble CHCTEMBI B
OpPraHM3ME YEIOBEKa.

OOMeHHBIE
pEaKIu B
pacTBopax

Honnble peakumu B pacTBopax. MoHHO-MojdekymspHas ¢opma
3allMCH YPAaBHEHUIN XMMHUYECKUX peakuuid B pactBopax. Hampasienue
IIPOTEKAHUA  PEAKIMM B  pacTBOpax  JJIEKTPOJIMTOB. Y CIOBHS
MPaKTUYECKH HEOOpaTUMOTo MPOTEKaHHsI MOHHBIX peakiuil. [Ipoueccs
KOMIUIeKcooOpa3zoBaHus B pacTtBopax CwmelleHHe paBHOBECUH B
pacTBOopax KOMIUIEKCHBIX COEIMHEHUN. 3HaueHHe KOMILJIEKCHBIX
coeMHeHUl B Ouonoruu. Peaknuu HeUTpalu3alud W PeaKLUUU
rugposnza cosied. CTeneHb M KOHCTaHTa Tuaposin3a. DakTopsl,
OIpeNieNIAIoNe CcTeneHb ruaponau3a. OOpaTumblii M HEOOpPATHUMBIA




ruponn3. Pois Tuaponu3a OMOOpraHMYECKUX COSTMHEHUH B IPOIIECcax
KU3HEICATCIILHOCTH. | €TepOreHHbIE pPAaBHOBECUSI B  PacTBOpax.
ITpoussenenue pactBoprumocT. OOpa3oBaHNE B PACTBOPEHHUE OCAIKOB.

OKHCIIMTENIBHO-
BOCCTaHO-
BUTCIIBHBIC
peaxIuu B
pacTBopax.

OO1m1ast XxapaKTEepUCTHKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IpoueccoB. BaxkHelne OKUCIUTENN U BOCCTaHOBUTENH. BinsHue
peaxkuuu cpeapl Ha XapakTep MpoayKToB peakuuu. CTaHaapTHbIE
OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIE NTOTEHIM AL, Hanpasienue
MIPOTEKAHUs OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakuil. MeTobl
COCTAaBJICHUS YPABHECHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHM.

Hork-1.4

Pasnen.5 O6mas
XapaKTePUCTHKA
S-2JIEMEHTOB.
Onements! IA-11A

Py

Oo6mas xapakrepuctuka. Ocobennoctu nonoxenus B [1CH, peakuuu ¢
KHCIIOPOJIOM, TaJIOr€HaMU, MeTaJlllaMH, okcuaamu. Boaa kak
Ba)XKHEHIIIEe COSAMHEHUE BOAOPOAA, €€ (PU3NYECKHE U XUMUYECKUE
CBOMCTBA. AKBAKOMILIEKCHI U KPUCTALIOTUPATHI.

OO6mas xapakrepucTtika. Vi3mMeHneHue cBoicTB 3neMeHToB [IA rpymmsl B
cpaBHeHuHU C [A.

Buonornveckast poiib S-3JIEMEHTOB-METAJUIOB B MUHEPAJILHOM OajlaHce
opranusma. Makpo- u MUKpO-S-371eMeHTbI. COeTUHEHUS KalbIIUs B
KOCTHOH TKaHH, CXOJICTBO HOHOB KaJIbIIUS ¥ CTPOHIIHSI, H30MOp(pHOE
3amerienue (mpobiaema ctponus-90):

TokcnyHOCTh OeprILIHst. XMMHUYECKHE OCHOBBI TPUMEHEHHS
COCTMHEHU TUTHS, HATPHS, Kallnsl, MarHus, Kajblus, Oapus B
MeIUIMHE. AHAJIUTHYECKUE peakluu S- aneMeHToB |- |IA rpynm.

OOmas
XapaKTePUCTHKA
d->neMeHTOB .
Onemenrtsl 11IB —
VI rpymm.

O6mas xapakrepuctuka d->eMeHTOB. XapakTepHble oco0eHHocTH d-
JJIEMEHTOB: TIEPEMEHHBIC CTETICHN OKHCIICHHS, 00pa30BaHue
KOMIUIEKCOB, OKpacKka COeMHEHH (IPUYUHBI €€ BOSHUKHOBEHHUS).
OO01as xapakTepUCTUKa, CXOJCTBO U OTIMYME OT FIEMEHTOB TPYIIIIbI
IA; f-anements! kak ananoru d-snementoB LB rpynmner. O6mue
3akoHoMepHocTH KO u OB cBolicTB coequHenmii d-3eMeHToB npu
Mepexo/ie OT HU3UINX CTENEeHEW OKUCIEHUS K BBICIIUM CTETICHIM
OKHCJICHUS Ha IPUMEPE COSTMHEHUN XpoMa.

buonoruueckoe 3nauenue d-snemenToB VI rpynmnel. XuMudeckue
OCHOBBI IPUMEHEHHUS COSMHEHUN XpoMa, MOJIMOIeHa U BoJIb(Ppama B
KOJIMYECTBEHHOM aHAJIN3E.

XUMUS
snemenToB VIIB
n VIIIB rpymnm.

OO01ast xapakTepuCTUKA FPYIIIIBL.

Mapranen. O61mast XxapakTepucTuka. XMMU4YecKas akTUBHOCTh
IIPOCTOTO BEIIECTBA, CIIOCOOHOCTh K KOMITJIEKCOOOPa30BAHUIO
(xapOOHMIIBI MapraHia).

O6mas xapakrepucrtuka rpymnmsl. Jlenenue snementoB VIIIB rpymnmsr Ha
9JIEMEHTHI CeMEICTBA jKeJie3a U IUIATHHOBBIE METAJUIbI.

OO6m1ast XxapakTepucTHKa dJIEMEHTOB CEMEHCTBA JKee3a.

XKernezo. Xummnueckasi akTHBHOCTb ITPOCTOTO BEIIECTBA, CIIOCOOHOCTH K
KOMILIEKCOOOPa30BaHUIO.

XUMHUECKUE OCHOBBI TPUMEHEHHSI JKelle3a U KeJIe30CoAeprKaIX
IpernapaToB B METUIIMHE.

Ko6anbT 1 HUKenb. XUMHUUECKasi aKTUBHOCTH ITPOCTHIX BEIIECTB B
cpaBHeHuH ¢ xkene3oM. Coenunenus kodanbta (II) u (1II), Hukens (11),
KO u OB xapakTepucTHKH, CIOCOOHOCTH K
KoMILIeKcooOpazoBanuto(peakmnus Yyraesa). Hukenb u k00ambT Kak
MHUKPO3JIEMEHTHI, KodepMeHT-B12. Xumuueckne 0CHOBBI IPUMEHEHUS
COEIMHEHUH KOOaTbTa N HUKEIS B METUIIMHE. AHATUTUIECKHE PEAKIIUU
anemenToB VIIB u VIIIB rpymnm.

OO6m1ast XxapaKTepruCTHKa JIEMEHTOB CEMEHCTBA IJIATHHEI.

OnemeHTsl [B u

OOmast xapakTepucTika rpynnsl. OU3nveckue M XUMHUYECKHE




IIB rpymm.

CBOMCTBA MPOCTHIX BEIIECTB.

Coemunrenus menu(l) u (1), mx KO u OB xapakTepucTukw,
CHOCOOHOCTh K KOMIUIEKCOOOpa3zoBaHUI0. KoMITIeKCHbIE COeAMHEHUS
meau (II) ¢ ammMuakom, aMHHOKHCIOTaMH, MHOTOQTOMHBIMU CITHPTaMH.
KomruiekcHbll XapakTep Meap coaepkamux (EepMEeHTOB U XUMU3M HUX
neiicTBusl B Metabonnuecknx peakuusix.lIpupona okpacku coequHeHU
Meau. XUMHUYECKHMEe OCHOBBI TPUMEHEHHs] COEIMHEHUN Meou B
meaunuHe. Coemunenust cepebpa, mx KO u OB xapakrepucTuku
(GakTepunuaHble  cBOWcTBa HMOHa  cepedpa). CmocoOHOCTH K
KOMILUIEKCOOOpa30BaHMI0, KOMIUIEKCHBIE COEIMHEHHs cepebpa C
raJloreHuJIaMi, aMMHaKoM, THOCYyJIb(haTaMid. XUMHUYECKHE OCHOBBI
MPUMEHEHHS COeJMHEHUI cepedpa B KauecTBe JICUeOHBIX MPENapaTosB.

3omoto. Coegunenust 3omota(l) u 3omota (III), mx KO u OB
XapaKTePUCTHKH, CHOCOOHOCTh K KOMILJIEKCOOOPa30BaHUIO.
XUMUYECKHE OCHOBHI TNPUMEHEHUS B MEIUIIMHE 30JI0Ta U €ro
COCIMHEHU.

O6mas xapakrepuctukal|B rpynmsi.

[Muak. OOmas xapakTEepUCTHKA, XHMHYECKas aKTHBHOCTb
npocroro BemectBa, KO nu OB XapakTepucTUKH COEIMHEHHH IMHKA.
KommiiekcHbie coenHeHHsT IUHKA.

KomrmuiekcHas mpupoa MMHKCOAEpKAIMX (PEPMEHTOB U XUMU3M
UX JelcTBUsA. XHWMHUYECKHE OCHOBBI TPHUMEHEHUS B MEIHIIMHE
coenquHeHnil 1nuHKa.Kammuii u ero coequHeHUsT B CpPaBHEHUU C
AQHAJIOTHYHBIMU COEMHEHUSIMH [IUHKA.

Pryts. OOmas xapakTepuCTHKa, OTIMYMTENbHbIE OT I[MHKA U
KaaMHsl CBOWCTBA: TMOHWKCHHAs XUMHYECKash aKTUBHOCTh MPOCTOTO
BEIIECTBA, KOBAJEHTHOCTh 00pa3yeMbIX CBSI3€H C MATKUMH JIUTAHIaMH,
o0pa3oBaHMe CBSI3U MEXAy aToMaMH pTyTH. OKHCIEHHE PTYyTU Cepoi U
azoTHoi kucinotoi. Coeaunenus prytu (I) u pryru (II), ux KO u OB
XapakTepucTukH, cmnocodHocts prytn (I) u  prytm  (II) «k
KOMILIEKCOOOPa30BAHHUIO. XuMu3M TOKCHYECKOTO NecTBUs
COEAMHEHUIN KaJiMusi U PTYTH. XHUMUYECKHE€ OCHOBBI IPUMEHEHHS
COCJIMHEHUI PTYTH B MEIUIIMHE.

O6mmas
XapaKTepUCTHKA
P-2JIEMEHTOB.
Onementsl 1HTA
TPYIIIBL

OO0m1as xapakTepUCTUKa TPYMIbL. DIEKTPOHHAs Je(DUIIUTHOCTD U
€€ BIIMSHHME Ha CBOWCTBA JJIEMEHTOB M HUX COeAUHEHMU. M3meHeHue
YCTOWYMBOCTH COEIMHEHUN CO CTeneHsMU oOkucieHus +1 u +3 p-
anemeHToB IIIA rpynmer.

bop. OO6mas xapakrtepuctuka. IIpocTeie BemecTBa W UX
XUMHYECKasg akTUBHOCTb. bopunapl. CoenuHeHuss ¢ BOAOPOIOM
(6bopanbl), OCOOCHHOCTH  CTEPEOXUMHUU W  TPUPOABI  CBSI3H
(TpexuenTpoBble cBs3u). ['mapunobopartel. [amunel OGopa, rUApPOIU3 U
KOMIUIeKcooOpa3oBanue. bBopHbli aHruapua U OOpHbIE KHUCIOTHI,
paBHOBECHE B BOJHOM pacTBope. bopaTsl - MpOM3BOJHBIE pa3IMYHBIX
MOHOMEpHBIX ¥ TOJMUMEPHBIX OOpHBIX KucioT. Hartpuii terpabopar.
O¢dupel O6opHON KuchaoTel. KadecTBeHHas peakuusi Ha Oop U eé
UCMOJb30BaHUE B (hapMalleBTMUECKOM aHaiu3e. buosjoruueckas poJb
0opa. AHTUCENTHYECKHUE CBOICTBA OOPHOM KUCIIOTHI U €€ COJeH.

Amomunuii. OGmmas xapakrepuctuka. [Ipocroe BemecTBo u ero
XUMHUYECKass aKTUBHOCTh. Pa3HOBHIHOCTM  OKCHAAQ  AJIIOMUHUS.
[IpumeHneHne B MEAULIMHE.

AMdotepHocTh ruApokcuaa. AmomMuHaTthl. MOH amioMHUHHSA —Kak
KOMILIEKCOOOpa30BaTesb. be3BonHbIE conu AITIOMUHUS "
kpuctasuioruaparel. OcobeHHOCTH  cTpoeHms. [amuael.  [mapupg




amoMuHUS U anaHatbl. KBacipl. @DU3MKO-XMMHUYECKHE OCHOBBI
MNPUMCHCHUSA COGI[I/IHGHI/Iﬁ AJIFOMHUHHUSA B MCOUIINHC. AHamuTHYECKHE
peakuuu p-3iueMeHToB HIArpynmnsl

Onementsl IVA n
VA rpyn.

O6mas xapakrepuctuka VA rpynmsl.

OO6mas xapakTepucTHKa yriepoaa. AJUIOTpONUYecKre MOAU(PUKAIIUN
yraeponaa. Tumsl THOpUIM3AMKA aTOMA YIIIepo/ia U CTPOCHHE
yrIepoAcoAepKAIIUX MOJIEKYJ. YTIepo1 Kak OCHOBA BCeX
OpPraHUYECKUX MOJICKYIL.

XUMUYECKUE OCHOBBI UCIIOJIB30BaHUSI HEOPTAHUYECKUX COSTMHEHUN
yraeponaa B Meaunuae u papmamun. Kpemuuit. O01iast xapakTepucTHKA.
OCHOBHOE OTJIMYHE OT Yrepoa: OTCYTCTBUE T-CBS3U B COCAMHEHUSIX.
DneMeHTHI NOArpymIbl repManns. O0IIas XapaKTepUCTHKA.
OnoBoxnopucroBogopoanas kuciora. Okcuapl. Oxcnn cBunia (IV) kak
CWIBHBIN OKHCITUTENb. AM(POTEPHOCTh THAPOKCHIOB. PacTBOpuMBIE 1
HEpacTBOPHUMBIE COJIM 0J10Ba U cBuHIA. OB peakuuu B pacTBopax.
XHUMHU3M TOKCHYECKOI'O JEeHCTBUSA

O6mas xapakrepuctuka VA rpynnbsl. A30T, Gpochop, MBIIISIK B
OpraHu3Me, UX OMOJIOTUYECKAS POJIb.

AHaIUTHYECKUE PEAKIINH P-2JIEMEHTOB V TPYIIIHL.

DIeMEHTbI
rpynns! VIA.

OO01ast xapakTepuCTUKa FPYIIIBL.

Kucnopoa. Obmas xapakrepucTtuka. Posib Kuciopo/ia Kak 0JJHOro u3
HanboJiee pacpoCTPaHEHHBIX AIEMEHTOB M COCTaBHOM YacTH
OOJIBIIMHCTBA HEOPIraHUYECKUX COEANHEHHUH

Bognopon nepokeuyn (H202), ero KO u OB xapakrepuctuky,
IIPUMEHEHHUE B MEAMLIMHE.

Cepa. O6mas xapakrepuctuka. CiocoOHOCTh K 00pa30BaHUIO
roMouenei. XuMu4ecKue OCHOBBI IPUMEHEHHUS CEPBI U €€ COCIMHEHUN
B MEJUIIMHE. AHAIUTUYECKUE peaku p-3ieMeHToB VIA rpymnmbl
Cenen u temnyp. O6mas xapakrepuctuka. KO u OB cBoiicTBa
BOJIOPOJHBIX COSTMHEHHM 1 uX coieir. OKcuabl U KUcIoThl, ux KO u
OB cBoilicTBa (B CpaBHEHHH € TIOJOOHBIMH COCTUHEHUSIMU CEPBI).
buonornueckas posb ceneHa.

DNEMEHTHI TPy
VIIA-VIIIA.

OOmas xapakrepuctuka rpymnmbel. OcoOble cBoiicTBa (¢TOpa Kak
HauboJsee 3JeKTPOOTpULIATENIbHOTO 3yieMeHTa. IIpocTsie BemiecTBa, UX
XUMHUYECKast aKTUBHOCTD.

Coenunenus rajgoreHoB ¢ BojopoaoM. PactBopumocts B Boze; KO u
OB cBoiictBa. MoHHBIE M KOB@JIECHTHBIE Talufbl, UX OTHOIICHHE K
IEHCTBUIO BOALI, OKHUCIUTENEH U BoccTtaHoBuTesell. CrocoOHOCTH
¢dTopua-MOHA 3aMelaTh KUCIOpOA (HampuMmep, B  COEIMHEHMSX
KpeMHus1). [ aloreHua-uoHbpl KaK JIMTaHAbl B KOMILJIEKCHBIX
coeauHeHusx. IloHaTue o xumu3mMe GaKTEPUIIMIHOTO JASUCTBUS XJIOpa U
Mona. IlpumeHeHne B MeOUIIMHE, CAaHUTApUM U (apMalu XJIOPHOM
U3BECTH, XJIOPHOM BOJBI, IPENAapaToB akKTUBHOIO XJIOpa, HoJa, a TaKxke
COJITHOM KHUCJIOTBI, (TOPUAOB, XJOPUIOB, OpPOMHUIOB U HOIUIOB.
AnanuTtnueckue peakiuu p-3iaemeHToB  VIIA rpynmbl p-aneMeHTHI
rpynnsl VIII. O6miast xapaktepuctuka, ®dusnyueckue U XUMHUYECKHE
CBOWCTBA MHEPTHBIX (0JIarOpPOIHBIX) ra30B.

5.2. Jlekuuu

Ne
Paznena

Haunmenosanue
JIEKIIUHU

Kon- [lepeueHp y4eOHBIX BOIIPOCOB dopMmbl [TpakTHueckast

4acoB (I

BO MPOBEICHHs | TOIrOTOBKA

TTHTI)




1 cemectp

Pasnen | Ctpoenue aroma. 2 1. ATOMHO-MOJIEKYJIIPHOE OYHAA ITHII
1 [Tepuoanueckuit yuenue. CTpoeHue sjpa.
3aKOH U 2. [lopsnoxk 3anosiHeHus
nepuoaIecKast ATOMHBIX OpOUTAaJIeH.
cucrema 3. CrpykTypa
3JIEMEHTOB MEePUOINYECKON CUCTEMBI.
.. Menneneesa. IIepuons!. I'pynsr.
Xumuueckas Ilepuonnueckoe n3mMeHeHUe
CBSI3b CBOWCTB XUMHUYECKUX JIEMEHTOB.
4. OcHoBHbIE
XapaKTEPUCTUKU XUMUYECKON
CBSI3H.
S. OcHOBBI MeTO/1A
BaJieHTHBIX cBszeit (MBC).
6. [IpencraBienue o MeToze
MOJIEKYJISIpHBIX opouTaneit MMO.
7. MeKMOJIEKYIISIPHOE
B3aMMO/ICIICTBHE U
KOMIUIEKCOOOpa3oBaHue.
8. WNonnas cBsi3b.
9. MeTtasnnueckast CBsI3b.
2 ceMecTp
Paspgen | KommuiekcHbie 2 1. Koopaunanuonnas teopuss | OYHASA [THII
3 COEIMHEHUS Bepnepa.
2. Homenkiarypa u
knaccugpukanus KC.
3. Y CTOWYUBOCTH
KOMILJIEKCHBIX COETUHEHUH.
4. KoHcTanTa HECTOMKOCTH.
Pasnen | PactBopsl 2 1. CriocoObl BbIpaXeHUs OYHAA ITHIT
4 HEDJICKTPOIIUTOB. KOHIICHTPAILIUU PaCTBOPOB.
Kucnotsr u 2. KonnuratusHble cBoiicTBa
OCHOBaHHS pacTBOpPOB.
3. [IpoTonutnyeckue
PEaKIHH.
4. HNonHoe npousBeaeHne
BOJIbI, pH pactBopa.
5. [Tonsartue o 6ydepHbIX
pacTBopax.
Uroro 3a 1 xypc: 6u. 6 0/6
3 cemectp
Pazpgen | Xumus 2 |1 O6mas xapakrepuctuka S- | OUHAS ITHII
5 OMOTEHHBIX AJIEMEHTOB.
JJIEMEHTOB. 2. Bona xak Baxkueiiee
DneMeHnTsl [A 1 COEIMHEHUE BOLOPOA.
ITA rpynn 3. Onements! 1A u 1A
rpynm.
Oo6mas 2 1. Oomas xapakrepuctika d- | OUHAS ITHIT
XapaKTepUCTHKA HJIEMEHTOB

d-»neMeHTOB.

2. OnemenTs! 11IB rpymimsr.




Onemenrts! [1IB —
VIIIB rpynn

3. Onementsl [IVB u VB
Tpym.

4. buonoruueckoe 3naueHue
d-anementoB VI rpymiisi.

5. OO6m1as xapakTeprucTruKa
VIIB rpymnmnsl. Maprasen.

6. OO6m1as xapakTeprucTuKa
VB rpynnel. Xenes3o, kobabT.
7. OO0m1as XxapakTepuCTUKa
AJIEMEHTOB CEMEWCTBA IIJIATUHBI.

Uroro 3a 2 kypc:

4y,

0/4

Bcero uacos

104.

10

0/10

5.3. Cemunapbi

Jlanusblii Bua paboThl HE MPEAYCMOTPEH YUeOHBIM TJIAHOM

5.4. JlabopaTopHble 3aHATHSA

Ne HaumenoBanune
Paznena 3aHATUU

Kon-

qacoB

Tema nabopatopHbIX paboT

dopma
IIPOBEJCHUS

[Ipaktu-
yeckas
IIOATOTOBKA
(I11/
[THII)

2 ceMecTp

Komiekcusie
COEIMHEHUS

Pa3nen 3

1. [TonydyeHne aMMHa4YHOTO
KOMILJIEKca cepedpa.

2.
Kommiekconomerpuueckoe
ompeieNIieHNne KaJlbIus,
MarHusi ¥ *eCTKOCTH

BOJBbI.

OuHas

ITHII

Paznen4 | PactBopsl
HEDJIEKTPOIIUTOB U

IIEKTPOIIUTOB

1. HaOmroneuune siBieHus
ocmoca.

2. PocT «uckyccTBeHHOM
kaetku» Tpayoe.

3. l'emonu3 u mnasmonus
SPUTPOLIUTOB.

4. Onpenenenue
KPHUOCKOTIHYECKUM
METOJIOM JISTIPECCUN
pacTBOpPOB (MU
OMOJIOTUYECKHIX
x)uakocteit). OnpeneneHue
TEMIIEPATYPHI 3aMep3aHUs
YUCTOT'O PACTBOPHUTEIS U
pacTBopa.

Ounas

[THIT

Kucnortsl u
OCHOBaHUA

1. Briusinue pa3BesieHus Ha
pH Oydepnoro pactBopa.
2. Onpenenenue 0ydpepHoit
€MKOCTH PacTBOPOB.

QOunas

[THII

Hroro:

0/6

5.5. IIpakTnyecKkue 3aHsITUSA




Ne Tema Kon- [lepeueHp y4eOHBIX BOIIPOCOB ®opma | [IpakTyeckas
Paznena MPAKTUYECKOTO BO npoBe- IIOJArOTOBKA
3aHATUS 4acoB ACHUA (I
TTHIT)
1 cemecmp
Paznen | Crpoenue aroma 2 1. Ctpoenue sapa. [ToBenenue OUYHAJI IIHII
1 Ilepnonnueckuit 3JIEKTPOHA B aTOME.
3aKOH U 2. [lopsanok 3amosnHeHust
epUOANYECKas] ATOMHBIXOPOUTANIEH.
CUCTEMa 3JIEMEHTOB 3. [lepuoA4HOCTH U3MEHEHHUS
A.N.MenneneeBa CBOWCTB aTOMOB.
4. CTpyKTypa NepHOINIECKON
cucreMsl. [Iepuogsl. I'pymisl.
5. [lepuoanueckoe n3MeHEHHE
CBOWCTB XMMHUYECKUX
JJIEMEHTOB.
Pasnen | OcHOBHEIE 1 1. Tepmonunamuyeckas cucrema. | OUHASA ITHII
2 TEPMOJMHAMHYECKHE 2. [lepBoe Hauaino
MOHSITUS U TEPMOAMHAMHUKH.
OIpEIEICHUS. 3. TepmMoxumus.
[TepBoe Hauaso 1. ®opmMyIUPOBKH BTOPOTO
TEPMOJUHAMUKHU. 3aKOHA TEPMOJAMHAMUKH.
Bropoii u Tpetuit 2. DHTpOIHUS U €€ CBOMCTBA.
3aKOHBI 3. Marematuueckuii anmapar
TEPMOJNHAMHUKHU. TEPMOANHAMHUKH.
MaremaTtrueckuii 4. Pewenue 3aaau.
ammapar
TEPMOJIMHAMUKH
CxopocTb 1 1. ITpenmeT xuMuyeckou O4YHAA | ITHII
XUMUYECKON KUHETUKH.
peakuuu. Katanus 2. ®akTopsl, BIUIOLIME HA
CKOPOCTb PEaKIIUH.
3. MonekynsapHOCTb U OPSAIOK
peaxuuu.
4. 3aBUCUMOCTb CKOPOCTH
peaxkuuu oT TeMIepaTyphl.
5. Karanus.
6. Pemrenne 3amay.
7. JJaboparopHast pabora.
Pasnen | KommuiekcHbie 2 1.KoopauHanmoHnHas Teopust OYHAA | ITHII
3 COCTMHEHUS Bepnepa.
2. Homenknarypa u
kinaccudukanms KC.
3. YcTOHYMBOCTh KOMITJIEKCHBIX
COCTMHEHU.
4. KoHcTaHnTa HECTOUKOCTH.
5. TpunoHomerpusi.
6. Pemrenne 3amay.
Paznen | Kucnorel n 4 1. CoBpemeHHbBIE O4YHAA | ITHII
4 OCHOBaHUS MIpe/ICTaBICHHUS.

2. IlpoTonuTuyeckue peakiium.




3. MonHoe nmpou3BeieHUE BOIbI,
pH pactBopa.

4. TlonsTue o 6ydepHbIX
pacTBopax.

5. Pemrenue 3agau.

6. JlaboparopHas pabora.

OOMeHHBIE peaKIuu 2 1. loHHBIE peakiuu B OYHASA | TTHII
B pacTBOpax pacTBopax.
2. YcnoBus NpOTEKaHUs HOHHBIX
peaKuuid.
3. Peaknuu HeWTpaM3aluu 1
peaKUUK TUIPOJIN3a COJIEH.
5. I'ereporenHnlie paBHOBECHS B
pacTBopax.
6. Pemienue 3agau.
Bcero 3a 1 xypc: 12y. 12 0/6
Pazgen | Xumus OMOreHHBIX 1 1. OO6mras xapakTepucTrKa S- OUYHA ITHII
5 AJIEMEHTOB. 3JIEMEHTOB.
Onemenrts! [A u ITA 2. Bonma xak Baxueiimee
rpymnmn COEIMHEHHNE BOJOPOJIA.
3. Omnemenrts! IA u A rpymm.
4. JlaboparopHas pabora.
Oo6ast 1 1. OGmas xapakTepuctuka d- OUYHA ITHII
XapakTepucTrka d- 3JIEMEHTOB
3JIEMEHTOB. 2. Onements! L1IB rpynner.
Onemenrts! [11B — 3. Onements! IVB u VB rpynm.
VIB 4. buonoruueckoe 3HaueHue d-
rpyIi 9JIEMEHTOB VI rpymmsl.
5. JJaboparopHast pa0ora.
XHUMHUS 3JIEMEHTOB 2 1. O6mas xapakrepuctuka VIIB | OYHAA | ITHII
VIIB u VIIIB rpynn rpynmnsl. Maprasen.
2. O6mas xapakrepuctuka VI1I1B
rpymisl. JKene3o, KoOaibT.
3. O61mas xapakTepucThKa
3JIEMEHTOB CEMENCTBA MJIATHHBI.
4. Jlaboparopnas paboTa.
Onewments! IB u 1B 2 1. O0mias xapaktepuctuka 1B O4YHAA | ITHII
rpymmn TPYTIIIBL
2. Coequnenus meau(1) u (II).
Coenunenus cepebdpa.
Coenunenus 3omota(l) u 30510Ta
(1.
3.006mas xapakrepuctuka |1B
rpynusl. [{usk. PTyTs.
4. IlpumeHeHus: COeTMHEHUM
PTYTH W IMHKA B METUITUHE
bapmaruu.
5. JlabopatopHas pabora.
Oo6mas 2 1. O0mast xapakTepucTHKa OYHAA | ITHII
XapaKTePUCTHKA P- TPYTIIBL
3JIEMEHTOB. 2. bop.

Dnements! [1TA
TPYIIIBL

3. ATTOMUHHHA.
4. OU3UKO- XUMHUECKIE OCHOBBI




MPUMEHEHHUS COCTMHEHUI
AJIIOMUHHUSA B MEAUTTUHE U
dhapmanun.

5. JJabopaTopHas pabora.

Bcero yacos 204. 20 0/20
5.6. KiimHnyeckue mpakTH4ecKue 3aHsATHSA
JlauubIi Bua pabOThI HE IPEIYCMOTPEH YU4EOHBIM TUIAHOM
5.8. CamocTosiTe/IbHAs1 padoTa 00y4YalOUIMXCSH
Haumenosanue Bun camocrositensHOM OruieHOYHOE Kox-Bo Kon
TEMBbI JUCIUIIINHBI BHEAYIMTOPHOH paboThI CpEIACTBO yacoB/ | KOMIIETCH
HIIM pa3zena oOy4Jaronuxcs / KOHTPOJIb KOJI-BO -
CaMOCTOSITEITLHON pabOTHI Jac Ha (i)
ITHIT
Paszgen 1. Xumus kak | 1. CamocrosiTennHOe 1. Bompocs! mis 30/14 Uonk-1.4
Hayka. CtpoeHue W3y4YEHUE JTUTEPATYPhI cobecenoBaHUsA
BEIIECTBA. 2. Brimoanenue 2. WunuBuayanbHbBI
Pa3HOYpPOBHEBBIX 3aJIaHUI € 3aJaHUs
(ITHIT)
3. Iloaroroska K
tectupoBanuto (ITHIT)
Pasnen 2. OcHOBHEIE 1. CamocrostenbpHOE 1.Bomnpocsr mist 36/18 Wonk-1.4
(GU3UKO-XUMHYECKHE | U3YYEHHUE JIUTEPaTyphbl cobeceqoBaHuUs
3aKOHOMEPHOCTH 2. Brimoninenue 2.nauBuyanbHbIe
MIPOTEKAHUS Pa3HOYPOBHEBBIX 3aJaHUI 3aJaHMs
XUMHYECKAX (ITHIT) 3.TecroBsle 3a1anHus
MPOLIECCOB 3. [loaroroBka k
tectupoBanuto (ITHIT)
Pasnen 3. OcHOBEI 1. CamocrosTensHoe 1.Bonpocs! s 40/20 Wonk-1.4
KOOPIUHAIIHOHHOM W3YYCHHE JTUTePATYPhI cobece0BaHMs
TEOpHH. 2. BrlmmoaHenue 2.HnuBUyaIbHBIC
Pa3HOYPOBHEBBIX 3aJIaHUI 3aJJaHUS
(ITHIT) 3.TecroBble 3a1aHUA
3. IloaroroBska k
tectupoBanuto (ITHIT)
Pasnen 4. OcHOBEI 1. CamocrostenbpHOE 1.Bompocsr st 46/23 Uonk-1.4
XUMHH PACTBOPOB. W3Y4YEHUE JTUTEePaTyphl cobece0BaHMS
2. Brimonnenue 2. lHmuBuyalIbHBIE
Pa3HOYPOBHEBBIX 3aIaHUI 3aJaHus
(ITHIT) 3.TecroBble 3anaHuA
3. IloaroroBska k
tectupoBanuto (ITHIT)
Pa3 5. Xumus 1. CaMOCTOSITEIBHOE 1.Bonpocsl s 168/84 | Uomk-1.4
OMOT€HHBIX W3YYCHHE JTUTEPATYPhI cobece0BaHMs
3JICMEHTOB. 2. BrlnoaHneHne 2.HnuBUya bHBIC
Pa3HOYPOBHEBBIX 3aJIaHUI 3aJJaHUS
(ITHIT) 3.TecroBble 3a1aHUA
3. IToaroroska k
tectupoBanuto(ITHIT)
Bcero uacos 324/162

6. IlepedyeHb Y4eOHO-METOAMYECKOr0 oOecleYeHus: [JIst

CaAMOCTOSITEJIbHOM  PadoOThI




o0y4aromuxcs nNo JUCHUNIHHE
1. OO011ast 1 HeOpraHUYEeCcKasi XUMHsL: yUeOHO-METOINYECKOE T0COOHE K MPAKTUIECKUM 3aHATHIM
JUTst cTyneHTOB 1 Kypca HampasiaeHust moarotToBku 19.03.01 — buortexHomorust (npoduias —
Texnonorus nekapcTBeHHbIX npenapaToB) Yacts 1/ coct.: K. C. Dnpbexpsn, E. B. benuk, O. A.
Hronton [u ap.].- CtaBponons: U3a-so CtI'MY, 2018.- 88c.
2. OO0mast 1 HeOpraHMUYECcKasi XUMHL: Y4eOHO-METOINYECKOE MTOCOOHE K MPAKTUIECKUM 3aHATHIM
Ut cTyAeHTOB 1 Kypca HampasieHus moarotoBku 19.03.01 — buotexHomorus (nmpoduibs —
TexHnonorus nekapcTBeHHbIX npenapaTtoB) Yacts 2 / coct.: K. C. Dnpbexbsn, E. B. benuk, O. A.
Hronton [u ap.].- CtaBponons: U3a-Bo CtI'MY, 2018.- 120c.
3. OO61as u HeopraHuyeckasi XMMHUs: yueOHO-METOIUYECKOE MOCOOUE K MPAKTHUECKUM 3aHATUAM
JUISL CTYJIEHTOB 2 Kypca HanpasieHus: noarotoBku 19.03.01 — buorexnonorus (mpoduib —
Texnonorus nekapcTBeHHBIX penaparoB). Yacts 3 / coct.: K. C. DnpbekwsH, E. B. benuk, O. A.
Moo [u ap.].- CraBponons: U3a-so CTI'MY, 2016.- 136¢.
4, JlexumoHHbIN MaTepual o qucuuiuinae «O01as U HeOpraHuuecKas XUMHUS

S. MeTtoanueckie peKOMEHIalUH 110 OPraHU3aluy CaMOCTOSITEIbHON padOThI CTYAEHTOB MTPH
M3YYeHUU JUCHUILTUHBI «OO0I1as 1 HeopraHM4ecKast XUMUS

7. OneHo4YHbIe MaTepHUaJbl ISl POBEACHUS TEKYLero KOHTPOJIA U MPOMEKYTOYHOM
arrecTaliy 00y4YaloImMXxcs 1o JMCUUIIMHEe

7.1 IlepeyeHb KOMIETEHUMI ¢ YKa3aHHEM 3TaNoOB UX (pOpMHUPOBAHMA B MpoLeEcce 0CBOCHUA
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

KOI[ KOMIICTCHI N

Nuaukaropsl

Cemectp

Oran hopMUPOBaHUS

OIIK-1

Hornk-1.4

1-3

HavyaJlbHBIN

7.2 OnucaHue nokasartejiei u KPUTECPHUEB U HIKAJ OLICHUBAHUA KOMIIeTeHIMii

Kommnerennuss OIIK-1. Cnocoben wu3y4arb, aHaIU3UpOBATh, HCIOJIB30BaTh OHMOJIOIMYECKHE
OOBEKTHI U MPOLECChl, OCHOBBIBAsICh HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTH4YeCKHUX, (PU3NYECKUX,
XUMHUYECKHUX M OMOJIOTHYECKUX HAYK U UX B3aUMOCBSA3SIX

Honk-1.4

HOJ'IL3yeTC$I 3dKOHaMH1 U 3dKOHOMCPHOCTAMHU XUMHYCCKUX U OMOJIOTHYECKUX HAayK U UX B3aHUMOCBI3bIO

OuenuBaemblii  pesynbsTar | Kpurepun [Ipouienypa oneHUBaHUS
(meckpunTop) OIICHUBAHHUS Texymmii [TpomexyTounas
KOHTPOITh aTTecTanus
1. Ilpupony 1. Ananusupyer CoGecenoBanue | CobecenoBanue
XMUMHYECKUX PEaKIMi | MPUPOAY XHUMHUYECKUX [TpakTHKOOPUEHTHPOBAHHOE
Y MEXaHU3MOB HX peakuuii " 3a7aHue
NPOTEKAHMS C YUETOM | MEXaHH3MOB ux
KHHETUYECKOTO U IPOTEKaHUSI
TepMmoarHamudeckoro | 2. Kmnaccudumupyer TectupoBanue CobecenoBanue
MOJIXO0/I0B K XUMUYECKHE PpEaKINH [TpakTHKOOPUEHTHPOBAHHOE
§ OITHCAHUIO c yaeToM 3aj1aHue
& | XxumMmyecknx KHHETUYECKOTO u
MIPOIIECCOB C IIEITBIO TEPMOAMHAMHYECKOTO
ONITUMHU3AIHH MI0JIX0/JIOB
YCIOBUM HX 3.0nenuBaer TectupoBanue, CobecenoBanue
NPaKTHYECKON KUHETHYECKHUI U cobece0BaHUe [TpakTHKOOPUEHTHPOBAHHOE
peanusanuu TEPMOIMHAMUYECKHN 3a1aHue

IoaXoJ K OIIMCaHHIO
XHUMHUYCCKUX




MIPOLIECCOB C ETBIO

ONITUMH3AINN
YCIOBUM HX
MPAaKTUYECKOMN
peazanuu
2. CpoiicTBa 1. OnuceiBaer CobGecenoBanue CobecenoBanue
HEOPraHUYECKUX CBOIiCTBa [IpakTuKOOpUEHTHPOBAHHOE
COCMHEHUH U XUMHAYECKUX 3aaHue
3aKOHOMEPHOCTH COETMHEHU N
U3MEHEHHS ITHX 2. @opmynupyeT CobGecenoBanue | CobecenoBanue
CBOWCTB OT YCJIIOBUHM U | 3aKOHOMEPHOCTH [IpakTuKOOpUEHTHPOBAHHOE
MeXaHU3Ma M3MEHEHHS 3aJaHKe e
IIPOTEKAHUS PEAKLIUN | XUMHUYECKHX CBOMCTB
OT YCIIOBUM U
MexaHHu3Ma
IIPOTEKAHUs PEaKIIUM
3.Hossie XapakTepusyeT NuauBunyansnoe | CobecenoBaHue
HaIpaBJICHUS B HOBBIC HATPABJICHUS B | 3a/laHHE [IpakTHKOOPUEHTHPOBAHHOE
HEOpPraHUYECKON HEOpPraHUYECKOM 3a/laHue
XUMHH XUMHH
1.IIpornosupoBars 1.CamocTosITENBEHO NunuBunyansHoe | CobecenoBaHue
HaIpaBlICHUE U COCTaBJSIET MPOTHO3 | 3aJlaHUE [IpakTUKOOpUEHTHUPOBAHHOE
pe3ynbTar GU3NKO- pe3yNbTaToB (PU3UKO- 3a/laHue
XUMHYECKHUX XUMHYECKHUX
IPOIIECCOB U MIPOIIECCOB "
XUMHYECKHUX XUMHYECKHUX
IIpEBpAICHUI IIPEBPAICHUI
& | Onosnornyecku 2.XapakTepusyeT WNunuBunyansHoe | CobecenoBanue
€ | BaXXHBIX BEIIECTB HaTpaBJICHUS 3aJjaHne [IpakTHKOOPUEHTHPOBAHHOE
> MIPUMEHEHHUS 3aaHue
pe3yabTaToB
(bU3MKO- XMMUYECKHX
MIPOIIECCOB H
XUMHUYECKUX
MPEBPALLICHU I
OMOJIOTHYECKH
Ba)XKHBIX BEIIECTB
1.HaBpikamu pabotel | 1.CamocTOSATENBHO WNunuBuayansHoe | CobecenoBanue
B JIaDOpaTOpUH OCYIIECTBIISIET 3aJjaHne [TpakTHKOOPUEHTHPOBAHHOE
HEOpraHM4YecKon MOJITOTOBKY pabovero 3aaHue
XUMHHW; IPOBEICHUST | MecTa JUIs
HAYYHBIX MIPOBEACHUS
UCCIICIOBAaHUN XUMHAYECKOTO
CHHTE3a HCCIIEIOBaHUS
HEOPraHUYECKUX 2.Ilnanupyer CobecenoBanue CobecenoBanue
< | BELLECTB, aHAIN32 M0CJIeI0BATENbHOCTD IIpakTHKOOPUEHTHPOBAHHOE
S | pe3ynbpTaToB MIPOBEICHUS 3aaHne
2 | SKCIIepUMEHTOB HKCHEPUMEHTA
£ 3.CaMOCTOSITEITHHO NunuBunyanpHoe | CobecenoBanue
§ MIPOBOJUT 3aJjaHNe [IpakTHKOOPUEHTHPOBAHHOE
= XUMHUYECKUAH 3a7aHue
a HKCHEPUMEHT




4. Ananusupyer Co0OecenoBanue CobecenoBanue

PE3YIIbTATHI [TpakTUKOOpPUEHTHPOBAHHOE
MTPOBEICHHOTO 3a7aHue

XUMHUYCCKOI'O

HCCIIEIOBAHUS

Onucanmne mKaJn OICHUBaAHUA
(DOpMOﬁ HpOMC)I(YTOHHOﬁ arrecrTaiuu 110 JUCHUIININMHE ABJIICTCA 3a4CT. CTy,Z[CHT AOITYCKAa€TCA K

MIPOMEXYTOUHOM arTecTaluu B opMe 3a4eTa NMpu yCIOBUU BBIMOJIHEHHS BCEX BHIOB Y4eOHOM paboThI,
MPelyCMOTPEHHBIX paboueld mporpaMMoil TUCIUIUIMHBL. 3ayeT MpoBoAUTCS B popme cobeceqoBaHUs
MperoiaBaTelisi U CTyIEHTa MO MPeABAPUTEIHHO BBIAAHHBIM BOIIPOCAM Jisi coOece0BaHus 10 BEIOOpY
npenogasatens. [IpenogaBaTens BOpaBe 3ajaBaTh JONOJHUTEIbHBIE BOIPOCHI CTYAEHTY, €CIM €ro
OTBET HE PACKPBIBAET IIOCTABJICHHBIA BOMpoc. Pe3ynprar 3auera OOBABISETCS OO0YYarOIIEMYCS
HENOCPEACTBEHHO I0CJIE €ro Cauu, 3aTEM BBICTABIISETCS B 3aUETHYIO BEJOMOCTD M 3aUETHYIO KHUXKKY.

IIkana nepecyera 0a/JI0B 110 JUCHHMILIMHE IPH IPOMEKYTOYHOM (popme
aTTecTaliu Mo JUCUHIJIMHE — 3a4eT

bann Onenka YpoBeHs chopMUpOBaHHOCTH
KOMIICTEHIIMH
ot 4,5 10 5,0 «3a4YTEHO» Bricokuii
ot 3,5 10 4,4 «3a4YTCHO» Cpennuit
oT 2,5 10 3,4 «3a4TEHOY [ToporoBsbiii
Mmenee 2,5 «HE 3a4YTEHO» MuHUMaIbHBINA

OI_IGHKa 3a DOK3aMCH BBICTABJIIACTCA C Y4YCTOM PE3YJIbTAaTOB CO6€C€I[OBaHI/I${ n OICHKH
MPAKTUYCCKUX HABBIKOB BO BpCMs 5K3aMCHaA.

IIkana nepecyera 6a/JI0B 10 JUCHUIJIMHE TPH MPOMEKYTOYHOMH (popMe aTTeCTALNHU MO
JAUCIHUIIJIMHE IK3aMeH (2 Kypc)

bann Oyenxa Yposenw
cpopmuposannocmu
KOMNnemeHyuu
ot 4,5 10 5,0 «OTIAYHO Bricokuit
otr 3,5 10 4,4 «XOpOUIO» Cpennuii
ot 2,5 1o 3,4 «YJOBJICTBOPUTEIHLHOY [ToporoBsrii
MeHee 2,5 «HEYJOBJIETBOPUTEIHLHO» MuHUMaTBHBIN

OneHka «OTJMYHO» BBICTABISETCA OOydaroleMycs, NNIyOOKO M IPOYHO YCBOMBILEMY
IIPOrpaMMHBIN MaTepuall, UCUEPIIBIBAIOLIE, ITOCJIEI0BATENBHO, TPAMOTHO M JIOTUUECKU CTPOHHO €ro
U3JIaralolleMy, B OTBET€ KOTOPOTO TECHO YBS3bIBAIOTCA Teopus ¢ mnpakTukoi. Ilpu stom
o0y4JaroIuiicsi He 3aTPyJHIETCS C OTBETOM IPU BHIOU3MEHEHUH 3a/1aHusl, CBOOOIHO CIPABIISIETCS C
3aJladyaMM, BONpPOCAaMH M JPYrUMH BUAAMHM TPUMEHEHHUS 3HAHUM, IOKa3bIBa€T 3HAKOMCTBO C
MOHOTpauuecKod JIUTEpaTypod, NPAaBMIBHO OOOCHOBBIBA€T MPHUHATBIE pELICHUS, BJaJeeT
Pa3HOCTOPOHHUMU HaBBIKAMH U TPHUEMAMHU BBITIOTHEHUS MPAKTUYECKUX padoT.

OrneHka «XOpOILIO» BBICTABISIETCS O0ydYalomeMycsi, TBEPAO 3HAIOIMEMY MpOTrpaMMHBIN
MaTepuai, TPaMOTHO U IO CYIIECTBY €ro M3jararouieMy, KOTOpBIM He JO0MyCKaeT CYIIECTBEHHBIX
HETOYHOCTE B OTBETE, MPABWIbHO NPHUMEHSAET TEOPETUUECKUE TIOJOXKEHUS IpPU PELICHUH
IIPAKTUYECKUX paboT U 3ajay, BiIaieeT HeOOXOJUMbIMHM HAaBbIKAMU U IPUEMaMU UX BBIIIOJHEHHUS.




OrneHka «y/I0BJIETBOPUTEJIBHO)» BBICTABISETCS 00YyYaromeMycsi, KOTOPbI HMMEeT 3HaHUus
TOJIBKO OCHOBHOI'O MaTepuajia, HO HE YCBOWJ €ro JAeTalied, JOMYCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWIbHBIE (DOPMYIMPOBKHM, HaApYIIEHHUS IOCIEAOBATEIbHOCTH M3JIO0KEHHUS [POTPAMMHOTO
Marepuaia U UCTIBITHIBAET TPYAHOCTH B BBIMOJHEHUN MTPAKTUYECKUX HABBIKOB.

OneHka «HeyJA0BJIETBOPUTEIbHO» BBICTABIACTCA OOydaroleMycs, KOTOpBI HE 3HAeT
3HAYUTEIIFHON YacTH MPOTPAaMMHOTO MaTepHalia, JOIMYCKAeT OIMMOKH, HEYBEPCHHO BBITIONHSCT WIIH
HE BBINOJIHSIET IPaKTHUYEeCKUE PaboThlI.

Ilepeyensb NPaKTHYECKUX HABBIKOB:

1.CamMOCTOSITENTFHO OCYIIECTBIIIET TMOJATOTOBKY pabodero Mecta JUisl MPOBEICHUS XUMUYECKOTO
UCCIIeTOBaHUS

2.IlnaHupyeT mociie0BaTeIbHOCTh MTPOBEICHUS IKCTICPUMEHTA

3.CaMOCTOSITETLHO COCTABIIAET IPOTHO3 PE3YIbTATOB (PUIUKO- XUMUYECKUX MTPOLECCOB U XMMHUECKUX
MPEBPALLCHUI

4.XapakTepu3yeT HalpaBlIeHUs TPUMEHEHUS PE3yIbTaTOB (PU3UKO- XUMUUYECKHX IIPOILECCOB U
XUMHYECKHUX TPEBPAIICHUN OMOJIOTUYECKH BaKHBIX BEIICCTB

5.CaMOCTOSITENEHO MPOBOAUT XUMUYECKHI SKCTIEPUMEHT

6.AHaIM3UPYET PE3yNIbTATHI MPOBEICHHOTO XUMUYIECKOTO UCCIICIOBAHUS

7.3 TunoBble KOHTPOJbHbIE 33IaHUSI WIH HHbIE MaTepHaJbl, HEOOXOAUMBbIE JIA OLEHKH

3HAHMH, yYMEHHUH, HABBIKOB H (WJIH) ONBITA JAESTEJbHOCTH, XapPaKTePU3YKIIMX 3TalbI

(opMupoOBaHUA KOMIIETEHINI B MpoLecce 0CBOeHHs 00pa30BaTeILHOI NPOrpaMMbl

3aueT BBICTABIAETCS IO pe3yabTaTaM pabOThl B CEMECTpe, MpHU cAaue BCEX KOHTPOIbHBIX
MEpOIPUATHI, TPEAYCMOTPEHHBIX TEKYUIMM KOHTpOJIEM ycrneBaemocTu. I[Ipouenypa 3auerakak
OTJENbHOE KOHTPOJIBHOE MEPONpPUSTHE HE TMPOBOJUTCS, OIICHUBAHHE 3HAHMM OO0yYaromerocs
MIPOUCXOAUT IO PE3YJIbTaTaM TEKYILIET0 KOHTPOJISL.

Bonpocs! 1J1s1 NpoBepKH YPOBHSA TeOPeTHYECKOH MOATOTOBKH 00y4YaloIerocs:

1. CoBpemeHHOe Ipe/CTaBIeHUE O CTpPOeHUH aroma. [lopsaok 3amosiHeHHsl ypOBHEH, MOAYpOBHEH M
opbuTaseli coriacHo npuHnuny [laymu, npasuny ['yuaa. S, p, d u - anemMeHThI.

2. Ilepmonuueckuit 3akoH /I.M1. MeHneneeBa u ero TpakToBKa Ha OCHOBAaHHM COBPEMEHHOH TEOpUHU
cTpoeHus aroMa. PU3HUYECKHl CMBICT HOMepa nepuona. [lepuonasl u cemencTsa. ['pynnel ¥ MOATPYyNIIBL.
3. KoBanenTtHas cBs3b. VoOHHas CBs3b Kak NpeJENbHBIA Cilydall MOJSAPHOM KOBAJCHTHOM CBS3M.
[IoHsiTHE BaJICHTHOCTH U CTETIEHU OKUCIICHHUS.

4. MexanusM 00pa3oBaHMs KOBAJEHTHOM XUMHMUeckoW cBsi3u. HacwllaeMocTh M HampaBiIeHHOCTb
KOBAJICHTHOM CBSI3U, T M G - CBS3b.

5. IlepBoe Hauano TePMOAMHAMUKH. DHTANBNNA. DHOUHAS TEPMUUYECKHUE U SK30TEPMUUYECKHUE PEaKIINH,
MIPUMEPBHI.

6. IloHsATHS O CcaMONpPOW3BOJILHO MPOTEKAIOMIMX MpOLEeccax. DHTPONUS - KakK (DYHKIHMS COCTOSHHS
CUCTEMBI. 3aBUCUMOCTb SHTPOIMH OT arperaTHOTO COCTOSHUS BEIIECTBA, €r0 MPUPOIBI U TEMIIEPATYPHI.
7. JlaiiTe ompezeneHHe MOHATHUAM: CTAllMOHAPHOE COCTOSIHME, PABHOBECHOE COCTOSHUE, MEPEXO0JIHOE
cocrosiaue. [lapameTpsl cuctemMbl U GYHKIIUN COCTOSHHUS.

8. DOmeprus [ubbca — KpuUTepHil CcaMONPOU3BOJIBLHOIO NPOTEKAHUS H300apHO-U30TEPMHUUECKUX
IIPOLIECCOB B 3aKPBITBIX CUCTEMAX. DK39P- U SHIIPrOHUYECKUE TIPOLIECCHI.

9. Omneprus I'n60ca. IIporHo3upoBaHre HampaBICHUs CaMOINPOU3BOJIBHO MPOTEKAIOIIUX MPOILIECCOB B
W30JIMPOBAaHHBIX W  3aKpBITBIX CHUCTEeMax. TepMoAMHAMUYECKHE YCIOBHS paBHOBecus. Poib
SHTAJBIMUHOTO U SHTPOINHUHHOTO (PAKTOPOB.

10. 3akon I'ecca( ¢opmynmpoBKa, MaTeMaTHYeCKOE BBIPAKEHHE) W CIEIACTBHS M3 HET0. DK30- U
SHOYHasgepMUuyeckue nporecchl. CTaHIapTHBIE TEIIOTH 00pa30BaHUS U CrOPaHUSI.

11. O6patumble 1 HeoOpaTHMBbIE O HAMPABICHUIO XUMUYECKUE peakUuu. 3aKOH JEHCTBYIOLIUX Macc.
KoHcTanTa XMMHYECKOTO paBHOBECHS, €€ (PU3NIECKHUI CMBICIL.



12. Xumuueckoe paBHOBecue. OrmnpenencHHe CMEIICHHS XMMHUYECKOrO pPaBHOBECHUS NPU H3MEHEHHUH

ycioBUi Ha ocHOBe npuHiuna Jle-Illarense.

13. PactBopbl, pacTBOpUTENIh, PACTBOPEHHOE BemecTBO. PactBopuMocTh. CrHocoOBbl BBIpaKEHUS

KOHLIEHTPALlUU pacTBOPOB.

14. KonnuratuBHble CBOICTBa pa30aBIIEHHBIX PACTBOPOB ANEKTPOIUTOB. 3akoH Payns u cienctBus us3

HEro: NOHWKEHUE TEMIIEpaTypbl 3aMep3aHusl pacTBOPA, IOBBIIIEHUE TEMIIEPATYPHI KUIICHUS.

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

KO3 QHLIIEHT.

16. T'umo-,u30- W TrUNepTOHHYECKHE pPAcTBOPbl. OCMOISIPHOCT U OCMOJSUIBHOCTH. [loHsiTHE 00

n300cMuH. Posib 0CMOTHYECKOTO JJaBIeHUs B OMOJIOTrHYeCKUX cucTemax. [lna3zmMonus, ruiponus, Typrop.

17. Teopuss anexTpoiauTHueckoil nuccounauuun AppeHuyca. IloHsATHE O CHIBHBIX U CJIA0bIX

anekTponutax . Koncranra nonusanuu. 3akoH pazdasinenus OcTBaibia.

18. PaBHOBecne MeXay pacTBOPOM U OCAIKOM TPYIHOPACTBOPUMOro 3jekTponuTa. KoHcTanTa

pPacTBOPUMOCTHU. Y CIIOBUSI 0Opa30BaHMsI U PACTBOPEHHUS OCaIKa.

19. OxHCIUTENHHO-BOCCTAHOBUTEIbHBIE pEAaKUUU, UX THIBL. (OCHOBHBIE TOHATHUS: OKHUCIIUTEb,

BOCCTaHOBUTEIb, OKHCIEHUE, BOCCTAHOBJICHHE. POb OKUCINUTENBHO- BOCCTAHOBUTEIBHBIX MPOIIECCOB B

MeTabonu3Me.

20. WNonmzamus Boasl. MoHHOe mpousBeaeHue Bonbl. BomopoaHbIi M THAPOKCHIBHBIN IMOKa3aTeib.

Bomopoaasrii mokaszareinb OMOIOTHYSCKUX KUAKOCTEH (KPOBb, CIIFOHA, MOYa).

21. IlporonuTuyeckas TEOpPUs KUCIOT n ocHoBanuil bpencrena-Jloypu. OCHOBHBIE OIpeneICHHUS:
MPOTOJIUTUYECKAs PEaKIHs, KUCIOTAa, OCHOBAaHME, aM(OJIUT, COMPSHKEHHBIE Mapbl — KHUCIIOTa-

OCHOBaHUE. THUIIBI MPOTOIIUTUYECKUX PEAKITUI.

22. OCHOBHBIC TIOHATHUSI TEOPUU CTPOCHHS KOMIUIEKCHBIX COCIMHEHHWI: IEHTPaJbHBIA aTOM, JIUTaH[IH,

KOOPJIUHAIIMOHHOE YUCIIO, JEHTAaTHOCTh. BHOJIOrMYecKr Ba)KHbIE KOMIUIEKCHBIE COSIMHEHHMS: XEIaThl.

23. KoHcTaHTa HECTOWKOCTH KaK OCHOBHOW KPUTEPHH YCTOWYMBOCTH KOMIUIEKCHOTO HOHA. BriBecTn

KOHCTaHTY HECTOMKOCTH Ha TIpuMepe KoMmruekcHoro katnona [Ag(NHs)]".

24. Knaccudukanusi peakuuii B KHHETUKE: PEaKIMd TOMOTEHHBIE, TeTepPOTeHHBIE; PEaKIUU MPOCTHIE U

CIIO’KHBIE.

25. TlpeaMeTr M OCHOBHBIE TIOHATHS XUMHUYECKOW KUHETUKUA. CKOPOCTh XUMHUECKOW PEaKIHH, CPETHSISA

CKOPOCTb TOMOT'€HHOMN PEAaKINH, UCTUHHASI CKOPOCTh PEAKIIUH.

26. 3aBUCHUMOCTh CKOPOCTH XWMHUYECKOW PEaKIHH OT KOHIEHTpAIMH. 3aKOH JCHCTBYIOUIMX Macc.

KoHcTaHTa cKOpoCcTH peaklnu, ee GU3NIEeCKUil CMbICIT.

27. 3aBHCHMOCTH CKOPOCTH peakmmu OT temreparypel. llpaBmimo Bant-I'opda. OcobeHHOCTH

TeMIepaTypHOro Ko UIIMEHTa CKOPOCTH PEAKIIUHU AJI1 OMOXUMHUYECKUX IPOILIECCOB.

28. Teopusi aKTHBHBIX COyJapeHHWH. ODHEPreTH4YecKuid mNpoduiab peaknuu; TOHSITHE 00 DHEPTruu

aKTUBaLuu. Y paBHEHUE AppeHuyca.

29. Karanmm3 w kataim3atopsl. | OMOTeHHBIH W TeTeporeHHbH KaTtanu3. CymHOCTh JEHCTBUS

KaTaJIn3aTOpPOB.

30. Ponp karanms3a B IKH3HENEATENBHOCTH opraHm3MoB. depmeHTaTwBHBIN Katanu3. OcoOeHHOCTH

KaTaJIUTUYECKON aKTUBHOCTH ()EPMEHTOB.

31. Bydepnsle pacTtBOpbl W cHCTeMbl. MexaHu3Mm  OydepHoro jgeiictBus (Ha  TpEMepe

rupokapOoHaTHOTO Oydepa).

32. KonunuecTBeHHBIE XapakTepucTHKH OydepHbIXx cucteM (pH; 30Ha OydepHoOro aeictBus: OydepHas

€MKOCTB).

33. ®ocdarnble OyhepHbIe CHCTEMBI OPTaHu3Ma, COCTaB.

34. ['emornobunoBas OydepHas cucreMa H ee JJoKaTu3alusl.

35. AmMuHokucioTHas (OenkoBasi) OydepHas cucrema. KatnonHast 1 aHHOHHasL.

36.  ApreHToMeTpus: TUTPAHT, HHIUKATOP, IPUMEHEHNE B MEJMKO- OMOJIOTHYECKOM MPaKTHKE.

37. Bonopon. OOrmas xapaktepuctuka. BzammosedcTBue Bojopoaa € KHCIOPOJOM, TajloreHaMU,
aKTUBHBIMHU METAJIJIAMU U OKCUAAaMU. brosnoruueckas posib BOAOpoaa.

38. [Tepokcun Bomopoma. [lpupoma cBsizei W XUMHYECKHE CBOWCTBA.  OKHCIUTEIBHO-

BOCCTAHOBHUTEJIbHAS JIBOMICTBEHHOCTh. bronornyeckas ponb. [lpumeHenne B MeTuIIMHE U (hapMaIiyH.



39. OO6mas  xapaktepuctuka d37eMeHToB |A  rpynmbl. OcCoOEHHOCTH KOMILIEKCOOOpa3oBaHUS
aneMeHToB |A rpynmbel . buomnorundeckas poiib B MUHEpanbHOM OanaHce opraHusma. llpumeneHue
COEIMHEHUI TUTHS, HATPHS U KaJlusl B MEAULIMHE U apMallnu.

40. O6mas xapakrepuctuka aneMeHToB |lIA rpynmnsl. buonornueckas ponp xanbuus. IlpuMenenue
COEMHEHMI MarHus, Kalblius U 6apusi B MEAMIIMHE U B apMalluu.

41. CocTaB KOCTHOW TKaHH, peaKIlMH, JIeKalIue B OCHOBE ee oO0pa3oBaHus. SIBieHue nzomopdusma.
CtpoHITEBbII 1 OCPUIUTUEBBIA PAXUT.

39. OO6mas xapakrepuctuka 3nemenToB Il A rpynmel. Xumudeckass ak THBHOCTh Oopa U aJIFOMUHUSI.
AHTHCENTHYECKHE CBOWCTBa OOpHOM KHUCIOTHI M Oyphl. llpuMeHeHue amOMUHUA B MEIULUHE U
dhapmanuu.

42. OO6mas xapakrepuctuka 31eMeHTOB IVA rpynnsl. CoeluHEHUs yriepoja - OCHOBA >KMBBIX
opranu3MoB. buosorudeckas posib yriepoaa u kpeMHus. TokcuuHoe aelictBue okcuaa yriuepoaa (1I).
43. OO6mass xapakrtepuctuka 31meMeHToB VA rpynmbl, buonormueckas ponb azota, docdopa,

MBIIIbsAKA. XUMUYECKHE OCHOBBI MPUMEHEHHUS B MeAMIMHE U (papmanuu ammuaka, okcujaa azora (1),
HUTpATA HATPUS, OKCUJIOB U COJIEH MBILIbSIKA, CYPbMbI U BUCMYTA.

44, A30T. DIEKTpOHHOE CTPOCHHE aToMa, BO3MOJXKHBIE CTENEHM OKUcCIeHUs. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHAS JIBOMCTBEHHOCTh A30THCTOM KHCIOTBI M €€ coiieil. [IpuMeHeHue B MeIUIIMHE U
dapmaruu. TOKCHYHOCTH COJICH a30THOM M a30THCTON KHCIIOT.

45. Oo6mas xapakrepuctuka 3rmemeHToB VIA. Kucnopona. AmiorporHeie MoaudUKaud KACIOPOa.
XuMH4ecKass aKkTUBHOCTb MOJIEKYJIIPHOTO Kuciopona. buosmornueckas ponb kucinopona. IIpumenenue
030Ha M KHCJIOPO/Ia, a TAKXKE COCTUHEHUN KUCIIOpO/a B MEAUIIMHE U (hapmanuu.

46. Cepa. OOmias xapakTepuCTHKa. OJEKTPOHHOE CTpOeHHE aroma. KHCIOTHO-OCHOBHBIE U
OKHCJIUTENBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA COEAVMHEHUN cepbl. [IpuMeHeHne cepsl €€ COeAUHEHUN B
MeIUIMHE U (hapMaluH.

47. Onementsl VIIA rpynner (ramorensr). OOwmias xapakrtepuctuka. I[IpocTble BemecTBa U X
XUMUYECKass AaKTUBHOCTb. XJOp, CTPOEHHUE aroMa, MOJIEKYJbl M MOHOB, CTEIEHU OKHUCICHUS.
Kucnopoanbie KucioTel XJ10pa 1 ux conu. buosiornyeckas poss xiopa. [Ipumenenne coemHeHni Xaopa
B MEJIULIUHE.

48. Bbpowm, ion. Ctpoenue atoMoB ¥ HOHOB. CTenenu okucienus. Kucinoponneie coenruenus 6poma u
Hona. buonornyeckas pons Hona. [Ipumenenue coequHenuii Opoma 1 Hoja B MeAMLIMHE U (hapMaruu.
49. O6mas xapakrtepucTtuka 3eMeHToB VIB rpynmsl. XpoMm. DiekTpoHHOE cTpoeHHEe aToMa Xpoma.

Kuc10THO-OCHOBHBIE M OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA COEAMHEHUM XpoMa (Ha mpumepe
OKCHJIOB U TUJPOKCHJIOB XpoMa). bronornyeckoe 3HaueHne XpomMa 1 MOJIHO/IeHA B OpTaHU3ME.

50. OObmas xapakrepuctuka snemeHToB VIIB rpynmel. Mapranen. DJeKTpOHHOE CTpPOCHHME aTOMa,
XapaKTepHbIE CTETICHN OKHUCIIeHHsI. KHCIOTHO-OCHOBHBIE M OKMCIUTEIHHO-BOCCTAHOBUTEIFHBIE CBOMCTBA
COeIMHEHUH (Ha MpUMepe OKCUI0B M THAPOKCUIIOB Mapranua). VMicronb3oBaHue nepMaHraHara Kaius Kak
AHTHUCENITHYECKOTO CPECTBA.

51. Obmas xapakrepuctuka snemeHToB VIIIB rpynmel. JKene3zo. DnekTpoHHOE cTpoeHHE aToMa.
buonoruueckas ponb. ['emornodbun u sxenezoconeprkamue QepMeHThl. XHUMHYECKas CYIIHOCTb HX
JNEUCTBUS.

52. KobGanbT u Hukenb. Baxneilmme coeaunenus kob6ansta (II), xobampra (L) n wHukens (I).
OO6pazoBanue KOMIUIEKCHBIX coenHeHni. Butamun Bis.
53. OO6mass xapakTepucTuka »3jJeMeHTOB |B rpynmbl. DNeKTpoHHOE CTpOEHHE aroMa MeIu.

buonoruueckass posnb. Menbsconepxamnie ¢epmenTsl. llpumenenune cepeOpa B KayecTBe JeUeOHBIX
Ipenaparos.

54. OOmast xapakrepucTuka syeMeHTOB |IB rpymnmel. DnekTpoHHOE CTpoeHHe aToMa IIHMHKA.
Bronorndeckast posb; nUHKOCOAEpKamme (epMeHTHI. Vcrmonp30BaHNe COCTUHEHUH IIMHKA W PTYTH B
Ka4yecTBE JIEKAPCTBEHHBIX MPENapaTos.

7.4 MeToan4yecKkne MaTepHaJibl, ONpeaesoIMe Npoueaypbl OLeHUBAHUA 3HAHMUI, YMEHHI,
HABBIKOB M (MJIM) ONBITA JAeATEJNbHOCTH, XAPAKTEPU3YKOIUMX JTanbl (POPMHPOBAHUA
KOMITeTEeHIU



OnenuBanue cHOpMHUPOBAHHOCTH KOMIIETEHIMI OCYIIECTBIISETCA B XOJ€ TEKYIIEro KOHTPOJIS U B
X0JIe TPOMEKYTOUHOM aTTeCTalliy Ha 3a4eTe U Ha DK3aMeHe. B sK3aMeHalMOHHBINA OUIIET BKIIOYAOTCS
TP TEOPETHYECKHUX BOMpOca M 3aJaHue [UIsl TPOBEPKHM YMEHHsI OOYy4YalOUIMMHCS MPUMEHSTH
TEOPETUYECKHUE 3HAHUS JIJISl PEIICHHS MPAKTUIECKUX U TPOPECCHOHATLHO OPUEHTUPOBAHHBIX 33]1a4.

Kaxnplii  3K3aMeHallMOHHBIA BONPOC U 3a/JlaHME€ OLIEHWBAeTCs MO NATHOAUIbHON IIKaje.
DK3aMeHaI[MOHHbIC OUJIETHI YTBEPIKAAIOTCS HA 3acelaHuu Kadeaphl.

[Topsa0K BBICTABIIEHHSI OLIEHOK 32 K3aMEH.

Onenka 3a sx3aMmeH (D) onpenenseTcs Kak cpeqHeapu(pMeTHIecKoe CyMMbI OTBETOB Ha BCE BOIIPOCHI
Y 3aJJaHusl, YKa3aHHbIE B 9K3aMEHAIIMOHHOM OujeTe, C MOMOIIBI0 (POPMYIIbL:

Bl+ 82+ B3+ Mp
) ;
roe B1, B2, B3- onenka 3a 1, 2, 3 sonpoc Gunera;

ITp — oueHKa 33 NPAKTHYECKOS HaHHe,
Hroropas oucHka no  adcudnmise  (H)  BECTARISETCH © yd4eTOM  peliTHHrOBOTO
Gania, NoITYHeH O TPH OCBOSHRT THCITHILTHHEL
I+ P
H= .
Iae P — pefiTuHrossnii Gann no JHCUHIUTHHE,
D — oUEHKA 38 FKIAMEH.

WtoroBas orenka mno aucuuiuinHe (M) ompeaensietcss B COOTBETCTBHHM € IIPaBHJIAMH
MaTEMaTH4YeCKOr0 OKPYIJICHHs, IEpPecdYeT B OICHKY M0 S5-0aUIbHOW INKalie OCYLICCTBISCTCS B
COOTBETCTBUM CO INKAIOH MMepecyera OAUIOB MO MUCHUIUIMHE MPH MPOMEXKYTOYHOW aTTeCcTallud B
dbopMe FK3aMeHa.

8. YueOHO-MeTOANMIECKOE 00€ecTIeueHne AU CIUIIIHHDI
8.1 OcHoBHas UTEpaTypa

[leyaTHble N3maHUs DNeKTPOHHBIE U3AAHUS
1. Komnaun, A. B. O6mas 1.  Komnun, A. B. O6mas xumus : yueOnuk / A. B.

xumus : yueOHuk / A. B.
Konnun ; mox pen. B. A.
ITonkoga, A. B. JKonauHa. -
Mocksa : ID0TAP-Menua,
2014. - 400 c.

2. JlutBunoBa, T. H.
Xumusi. OCHOBBI XUMHUH TS
CTYJICHTOB MEJIUITMHCKUX BY30B
/ T. H. JIutBunosa, B. B.
XopyHxwuii. — 6-e u3., cTep.
— Camnkrt-IlerepOypr : Jlans,
2024. — 532 c.

Konnun ; nox pex. B. A. [lonkosa, A. B. Konnuna. -
Mocksa : I[DOTAP-Meauna, 2014. - 400 c. - ISBN 978-5-
9704-2956-3. - Tekcr : anexTpoHHbIi / OBC "KoHcynpTaHTt
crynenrta" : [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.ht
ml (nata oopamenus: 11.09.2025). - Pexxum goctyna : 1o
MOATHCKE.

2. JlutBunosa, T. H. Xumust. OCHOBBI XUMHH JIJIs
cTyneHToB MeaunuHckux By30B / T. H. JIutBuHoBa, B. B.
Xopynxwuii. — 6-e u3n., crep. — Cankr-IlerepOypr : Jlans,
2024. — 532 c. — ISBN 978-5-507-47325-0. — Texkcr :
ANIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-OMOIMOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/360452 (nara
oOpamenus: 11.09.2025). — Pexxum goctyna: i aBTOpU3.
M10JIb30BaTENEN.

8.2 JlonotHuTE/ILHASI IMTEPATYPA

IIeuaTtHbIe N3HAHMS

3J'ICKTpOHHBIe U3aaHusd

1. Tlomkos, B. A. O6mas xumus
[DnexkTpoHHBIH pecypc] : yueb. / B.A.
[Tonkos, C.A. Ily3akos. - M. : TDOTAP-
Menua, 2010. - 976 c. — Pexxum nocrymna:
no noamucke http://www.studentlibrary.ru/

1. XKomaun, A. B. O6mas xumus [ Tekcr] : yue0. /
A. B. Xonnun ; nox pen. B. A. Ilonkosa, A. B.
Koauuna. - M. : I'D0TAP-Menua, 2012. - 400 c.
2. Tlomkos, B. A. O6mas xumus [Tekcr] : yue0. /
B.A. ITonkos, C.A. Ily3akos. - M. : T'DOTAP-



http://www.studentlibrary.ru/%20book/ISBN9785970415702.html

Menua, 2007. - 976 c. book/ISBN9785970415702.html
3. [IpakTukym 1o ob1miel 1 GHOOpraHMYECKON
XUMUH : yueb.nmocobue / moxa pex. npod. B. A.
[Tonkoga. - 4-e u3x., nepepad. u goi. - M. :
Axanemus, 2013. - 256 c.

4. XyuM#usi: OCHOBBI XUMUHU KUBOTO [ TekcT] :
yue6.11s cTya. By3oB / B. U. Ciiecapes. - 5-e u3n.,
ucnp. - CII6.: Xumuznar, 2009. - 784 c.

9. IlepedyeHbp pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAUMOHHONH cetn «HWHTEepHED)
He00XO0AMMBIX JJISl 0CBOCHHS AUCHHUILINHBIL,IBC

1. ITopran «ObpazoBanue» [ DNEKTPOHHBIN pecypc]. — Pexum gocryma:
http://www.humanities.edu.ru.

2. ®enepanbubIi IopTan «Poccuiickoe oOpazoBanue» [ DNEKTPOHHBIN pecypc]. — Pexxum gocryma:
http://www.edu.ru.

3. ®enepanbroe xpanwmine «ExanHas KoyuteKnus HUGpoBBIX 00pa30BaTENBHBIX PECYPCOB
[DnexkTponHsIil pecypc]. — Pexxum goctyma: http://school-collection.edu.ru u ap.

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

5. Caiit HayyHo-nonysisspHoro xypHaina no KCE[OnekrponHslii pecypc]. — Pexxum nocryna:
http://www.limm.mgimo.ru/science/links.html —

6. Hayunsrii xypHan «Nature» [ DneKTpoHHBIH pecypc]. — Pexxum poctyma: www.nature.com/ —
7. Hayuno-nonynsipHblii s)xypHai «Hayka u )ku3Hb» [D5eKTpoHHBIN pecypc]|. — Pexum nocryna:
nauka.relis.ru/rubriki.htm —

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

9. http://www.biblioclub.ru 55C «YHuBepcuterckas OMOINOTEKA OHIIANH)
10.www.e.lanbook.com DB5C UsparenscrBa «JIAHDb»

10. JInueH3HOHHOE U CBOOOAHO PACNIPOCTPaHsieMOe MPOrpaMMHOe o0ecredeHmne

HaumenoBaHue Jorosop
CepBuC NPOBEPKU YHUKAIBHOCTH TEKCTA JHorosop Ne 170/9T ot 11.08.2025
1C: Yuusepcurer IIpod Jorosop Ne 27 ot 30.04.2014
kaspersky endpoint security Kontpakr 189/9T ot 25.08.2025
Apxwusarop 7-zip becruiatHbii
Adobe Acrobat Reader DC becnnatHblit
Astra Linux Common Edition Jloroop Ne 199/9T ot 12.09.2023
1C: DnexrponHoe obyuenue. KoprnopaTiuBHbIi Horosop Ne 78/3T ot 06.06.2022
YHUBEPCHUTET
1C: DnextpoHHoe oO0yueHue. Be6-kabuner Horosop Ne 78/3T ot 06.06.2022
IperoJIaBaTelsl ¥ CTYJCHTa
Koncynprant [lmroc KonTtpaxkr 299/3T ot 17.12.2024

11. Omnucanme MaTepHaIbHO-TEXHUYECKOW 0a3bl, HeOOXOAUMON /sl OCYLIEeCTBJICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo TUCHMUILINHE

11.1 llomeneHus 1Jisi NpPOBedeHUs] Y4eOHbIX 3aHATHI

[Tomemenuss  uisi  TPOBENEHUS  YyYEOHBIX  3aHATHH,  COOTBETCTBYIOIIHME  JICHCTBYIOIIMM
HMPOTHUBOIIOKAPHBIM IIPaBUJIaAM U HOPMaM.


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

Anpec mecta HaunmenoBanune OcHaIIIEHHOCTh [IpucnocobneHHOCTH
HaxO0XJICHUS 000pyTI0BaHHOTO 000pyTI0BaHHOTO Y4€OHOTO JUTSL ICTIOJTb30BaHUS
yaeOHOTO KaOuHeTa WHBATUIAMU U
KaOuHeTa JHUIAMH C
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMU
3JI0POBbSI
yi1. MoposoBa | 27 24 noca. mect - 25,6 M°
6a xopryc 2 TeneBuszop, HOyTOyK, Habop
AIIEKTPOHHBIX TUIAHIIETOB IS
TECTUPOBAHUS, JOCKA, CTOJIbI,
CTYJIbs, JIa0OpATOPHBIC CTOJIBI,
mKadsl, HACTEHHbIE
CIIPaBOYHBIC MaTEPHAIIBI,
yueOHas u CIpaBOYHAs
JTUTEepaTypa, HaOOPBI
XUMHUYECKOU TOCY/IBI,
PEaKTUBBI, PAKOBHHA
yi. MopozoBa | 31. Hayuno- 4 mocax. mecra - 25,1 M°
6a xopryc 2 uccienoBaTenbekas | - BoITskHOM miKad
nabopaTopus - XOJ0IUTEHUK
- PakoBuHa

- XMMUYECKHE PEAKTUBBI

- HaGoper  mabGopatopHoit
MOCYbI

- JIaGopaTopHbI€ CTOJbI

- Ctynbs

- CymuibHble mKagbl

- Illxadel 118 peakTUBOB U
71a00paTOPHOI MOCy 1Bl

- Konuunonep

- bnennep 1500A

- Anammzatop Uriskan-PRO

aBTOMAaTHUYECKUM

- [Tnuter BIIEKTPUUYECKHE
HACTOJIbHBIE

- Awnammszarop  Vitalon-400
MOJIyaBTOMAaT

- Cnekrpodoromerp UNICO -
2100

-ITomyaBTOMaTHUECKUIA
UMMYHO(EpPMEHTHBIN
MUKPOIUJIAHIIETHBIA aHAJIA3aTOP
Immunochem-2100

- IlpombiBaTens IUIAHIIETHBIN
RT-2600C

- Kameps! 17151 TOpU30HTAIBHOTO

u BEPTUKATBHOTO
anekTpodopesa «SE-2»
-Y® cTonuk

-JleTexTupyroiiee yCTpoucTBO C




Kamepou (s dnexkTpodopesa)

- IIepememmuBaromiee
yctporicteo  LOIP  LS-120
(JIAB-ITY-02)

- lenrpudyra MemunuHCKas
CM-50

- llenTpudyra maGoparopHas
I13-6910

- baus BomgHas 2-X MecTHasA
ULAB

- Becwr anexrponnsie GR-120

- Becwpl nabopatopueie BMK-
153 ¢ rupeli OCTUPOBOYHOU H
uHTEepdeiicom

- I'mokomerper ONE TOUCH
Ultra

- Memanka warautHas [1O-
6110 c nogorpesom

- DOTOAIEKTPOKOIOPUMET]
SOLAR

- Kongykromerp AHMOH 4100
- pH-meTpsI

- Kpuockon CryoStar

- ®oromerp KOK-5M

- Y3-kamepa Stegler 3DT

- HarpeBatenr  mpoOupox
SOLAR

- brrox murarmst HY 3005

- [Monsspumerp ATAGO

- Koarynmomerp SOLAR

- Muxkpockon buomen

yi1. Mopo3zoBa
6a xopryc 2

33

24 nocan. mMect - 34,5 M°
Tenesusop, Habop
JIEKTPOHHBIX TUIAHIIETOB IS
TECTUPOBAHUS, JOCKa, CTOJBbI,
CTYNbsl, J1a0OpaTOpHbIE CTOJIBI,
mkag, HaCTEHHbIE CIIPaBOYHBIE
MaTepHabl, HabopBI
XUMHYECKON IIOCYBI,
PEaKTUBBI, BBITSDKHOM MIKa(,
paKkoBUHA

yi1. Mopo3zoBa
6a xopnyc 2

34

24 nocan. mect- 37,4 M°
TeneBuszop, HOYTOyK, Habop
ANIEKTPOHHBIX IUIAHIIETOB TSt
TECTUPOBAHUS, JOCKA, CTOJIbI,
CTyJIbs, JIaOOPATOPHBIE CTOJIHI,
mKkad, HaCTEHHBIE CIPABOYHBIC
MaTepuabl, HaOOPBI
XUMHYECKON IIOCY 1B,
PEaKTUBBI, BBITSDKHOW IKad,
paKkoBUHA

yi. Mopo3oBa

35

26 noca. mect- 37,4 M°




6a xopnyc 2

TeneBuzop, KoMIbIOTEp, HAOOP
9JICKTPOHHBIX IUIAHIICTOB IJIA
TECTHUPOBaHUS, JIOCKA, CTOJIBI,
CTyJIbs, JIA0OPATOPHBIC CTOJIHI,

mKadsbl, HACTCHHBIC
CIIpaBOYHBIC MaTCpurabl,
y4ueOHast u CIpaBoOYHasI
JTUTepaTypa, HaOOPBI
XUMHYECKON HOCY/IbI,

PEaKTUBBI, BBITSHKHOM IIKa(,
paKoOBHHA

yi1. Mopo3oBa
6a xopryc 2

38

20 nmocazn. mect - 33,4 M°
Tenesusop, KOMIIBIOTED,
HNPUHTEpP, HAOOp AJIEKTPOHHBIX
IUTAaHIIETOB JJIi TECTHPOBAHUS,
JIOCKa, CTOJIBI, CTYJIbS,
nabopaToOpHBIC CTOJBI, IHKaQ,
HACTCHHBIC CIPaBOYHbBIC
MaTepuabl, yueOHast u
CIpaBOYHAas JUTEparypa,
Ha0OpHl XMMHUYECKOH TOCY/IHI,
PEaKTHUBBI, BBITSHKHOW MIKag,
paKoBHHA

yi1. Mopo3zoBa
6a xopryc 2

41

20 mocazn. mect- 42,1 M°
Tenesuszop, KOMIIBIOTED,
MpPUHTEP, HAOOP HIIEKTPOHHBIX
TUTAaHIIETOB IS TECTHPOBAHUS,
JI0CKa, CTOJIBI, CTYJIbS,
nabopaTOpHbBIE CTOJIBI, MIKAQHI,
HACTEHHBIE CIpaBOYHbBIE
MaTepHuasl, yueOHas "
CIpaBOYHAas TuTeparypa,
HaOOpHl XMUMHUYECKOH TIOCY/IHI,
PEaKTUBBI, BBITSDKHON —IKad,
paKoBHHA

yi1. Mopo3zoBa
6a xopryc 2

43

18 mocax mect- 25,5 M’
TeneBuzop, HOyTOyK, Habop
AIIEKTPOHHBIX TUIAHIIETOB JJIs
TECTUPOBAHUA, JIOCKA, CTOJIBI,
CTyJbs, JIaDOpaTOpPHBIC CTOIIBI,
mkagpwl, HaCTEHHBIE
CIIpaBOYHbIE MaTepHAIIbI,
HAa0Opbl XMUMHYECKOW TOCY/bI,
PEaKTUBBI, BBHITSDKHON 1IKad,
paKkoBHHA

yi1. Mopo3zoBa
6a xopnyc 2

44. JIabopatopus
XeMOUH(OPMATUKHU

5 mocaz. mecta - 22,9 M°
IlepcoHasIbHBIE ~ KOMIIBIOTEPHI,
CTOJIBI, CTYJIBA, mKkadsl,
paKoBUHA, I0OCKA, TEJIEBU30D

11.2 Texuuveckue cpeacTBa 00yuYeHUust




Jns peanuzanuy JUCHMILTAHBI UCIIONB3YIOTCS CIEIYIOIINE TEXHUUECKUE CPEICTBA:

- TeXHHUYECKUE CPEJCTBA Nepenayn yuyeOHOW MHPOpPMAaluu — MPOEKLIMOHHAsS almapaTypa MIHPOKOTo
Ha3HAYCHMUS;

- obopynoBanue (AyauTOpUH C MYJIbTHMEIUHHBIM 000pyIOBaHHWEM; HaOOPHl XUMHUYECKOH MOCYIBI;
PEaKTUBBI, TEPMOMETpPbHI; HOHOMEpPbI-pH-METpbI; KOHAYKTOMETP; CTaJarMOMETpPbl; BUCKO3UMETPHI;
MHUKPOCKOTIBI;  (DOTORJEKTPOKOJIOPUMETD; CIEKTPO(YOTOMETP; AHATUTHUECKHE BECHI; TEPMOCTAT;
CYyIIWJIbHBIA 1IKad; JenuTeNnbHbIE BOPOHKH;, OIOPETKH [UIs THUTPOBAHMS; IEepEeMEelInBarolee
YCTPOMCTBO JJISl SKCTParupOBaHMS;, YCTAaHOBKA OPHU3OHTAIBHOTO W BEPTHUKAIBHOTO 3JIEeKTpodopesa;
MarHUTHbIE MEUIAJIKHM; HarpeBaTesb MpoOUpOK; EeHTpUyTy.)

[ToMenienust OCHAIEHB! KOMIIBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO IIOAKIIOYEHUS K ceTh MHTepHEeT
U obecrieueHueM JOCTyIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNIbHYIO CPEely YHUBEPCUTETA.
11.3 IloMenieHus1 AJ1s1 CAMOCTOATEIBHOMH PadoOThI
ITomernieHust ocHaIEHbl KOMITBIOTEPHOM TEXHUKOI C BO3MOXKHOCTBIO MOAKIIIOYEHU K cetu MHTepHeT n
o0ecrieyeHus JOCTyIa B AIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.



Pa6ouas nporpamma nucuurinabl «O0IIas 1 HEOpraHUYecKas XUMHU)

Pa3zpaborana:
HouenT xadenpsl oo1Iel u benuxk E.B.
OMOJIOTUYECKON XUMHU

OO6cyxneHa:

Ha 3aceJaHuu Kadeapsl oOuen u

OHMOJIOTUYECKON XUMHH,

3aB. Kadenpoit Onboekbsn K.C.

CornacoBaHa u PEKOMCHIOBaHa K MCIIOJIb30BAHUIO B O6pa3OBaTeHBHOM mponecce s 06yqa}omﬂxc>1 110

HanpasieHuto noarotoBku 19.03.01 buorexnonorus 2024 roga nabopa ouHoit ¢opmsl 00yuenus. [Inan
ono6peH Yuenbim copetoM CTIT MY 28 mas 2025rt, nmpotokon Nel0.

PyxoBonutens OIIOII BO Yypunosa T.M.

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