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1. Ilesb ocBOCHMS TUCHUILTHHBI

ILleab ocBoeHMs AUCHMILIMHBI - (QOpMUpOBaHHE OOIIENPO(ECCHOHANBHBIX KOMIIETEHIIUN
(OIIK) Ha OCHOBE CHCTEMHBIX 3HAHUH 00 OCHOBHBIX XHMHUYECKHUX 3aKOHOMEPHOCTSAX IPOTEKaHUS
XMMHUYECKUX IPOLECCOB Ha MOJEKYIIPHOM M KJIETOYHOM YPOBHSX; O CTPOEHHMM M MEXaHU3Max
(YHKIIMOHUPOBaHHUS OHOJIOTUYECKH AKTUBHBIX COEIMHEHHH; (DOPMUpPOBAHHE €CTECTBEHHOHAYYHOTO

MBILUICHUS 0aKaIaBpOB-OMOTEXHOIOTOB.
[Tporpamma paszpaborana B coorBercTBuu ¢ ®I'OC BO mo nampaBnenuto moaroroBku 19.03.01
buorexnonorus, yreepxaeHHbIN mprukazoM 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.

Jli1 OCBOCHMSI TaHHOM JAMCLUILIMHBI HEOOXOIMMBI 3HaHUS, YMEHUS U HaBBIKH, C(HOPMUPOBAaHHbBIE

Ha MpeAbIaYyIIEeM YPOBHE 00Opa30BaHuUsl.

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 ITPOXOKACHUSA y‘Ie6HLIX U MIPOU3BOACTBCHHLIX IIPAKTHK W OCBOCHHUSA IIOCICAYIOIIHX

JUCLIUILINH.

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

COOTHECCHHBIX C

Pe3ynbTarhl 0CBOGHHS NUCUUILUIMHBI C()OPMYJIUPOBAHBI B COOTBETCTBUU C MPOPECCHOHATBHBIM

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 aBrycra 2020 r., peructpannonnsiii N 59324);
IIpoBeneHue

Tpyoosas

dynryus:

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 Poccuiickoii @enepanun 6 urons 2017 r.,peructpannonnsiii N 46966);
Tpyoosasa ¢ynkyusa: BeneHne TEXHOIOTHYECKOTO IpoIecca MPHU MPOMBIIUIEHHOM HPOHU3BOICTBE
JIEKapCTBEHHBIX CPE/ICTB.

JJIA OCYHICCTBJICHUA

Kon [Tnaaupyemblie pe3yabTaThl O0y4eHUs
U COJZIepKaHNE 3HaTh YMeth 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 Pacu€Thl; 6e3omacHoi paboThI B
3aKOHAMH 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

KonrakTtHas aynuropHas CamocrosiTensHast
paboTa obydaromuxcs ¢ paboTa, B TOM YHCIIe
Ipero/iaBaTesieM B 4acax, B KOHCYJIbTaIl!
TOM YHCIIe
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1 | Pazpmen 1. Xumus xak Hayka. CTpoeHue 2 2 - - - 30 -
BEILECTBA.
1 | Paznmen 2. OcHOBHBIE (PU3UKO-XMMUYECKUE - 2 - - - 32 -
3aKOHOMEPHOCTH MPOTEKAHUS XUMHIECKUX
IPOLIECCOB
IIpome:kyTOUHAS aTTEeCTALMSA: 3a4eT 2 4 - - - 4 62
2 | Pa3nen 3. KomiiekcHbIe cOeTMHEHHS 2 2 - 2 - 45 -
2 | Paznen 4. OCHOBBI XUMHUH PacTBOPOB 2 4 - 2 - 45 -
IIpomesxyTouHasi aTTECTAIIMS: 3a4eT 4 6 - 4 - 4 90 -
3 | Pasngen 5. XuMusa OMOTE€HHBIX 3JIIEMEHTOB. 4 8 - - - 87 -
IIpoMekyToUHAsI aTTECTAIMSA: IK3aMeH 4 8 - - - 9 87 -
Bcero 10 | 18 | - 4 - 17 239 -
HToro no nucuumiinye 32 256

5.Copnep:kanue TUCUMILIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3JejaM) ¢ YKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaAAEMHUYIECCKUX YaCcoB U BU10B y‘leﬁﬂblx 3aHATHI

5.1. Conep:xanue pa3iesioB AU CHUILIMHBI

Kon HaumenoBanue Kpatkoe coaeprxxanue pa3aenos
WHJIUKAaTOpa pasnenoB
KOMITIETEH-
017041
1 cemecmp
HNonk-1.4 Paznen 1. Xumus Ctpoenne aroma. MecTo XMMHUHU B CHUCTEME €CTECTBEHHBIX HAayK,
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.

[leproanYHOCTH WM3MEHEHHMS CBOMCTB aTOMOB. Pa3mep aroMoB u
noHOB. OpOuWTANbHBIA, KPUCTALIOXMMHYECKUH H  KOBAJCHTHBIN
paauychl aTOMOB. 3HA4YE€HHE TEOPHUMl CTPOEHUS aToMa B XUMHUU U
OuoJI0TUH.

Ilepuonnueckuil 3aK0H M NepuoanYecKas cucrtema sinemeHtos [1.1.
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 (KOpoTKM€ © JUIMHHBIE BapuaHThl). [lepuoamueckoe
W3MEHEHUE CBOWCTB XMMMUYECKMX 3JIEMEHTOB. ['pynmoBas U Tumnosas
aHajoruu. BropuuHas ¥ BHYTpEHHSS IEPUOJIUIHOCTh. XapaKTepUCTHUKA
CBOMCTB 3JIEMEHTOB U UX OCHOBHBIX COCAMHEHUH IO UX MOJOKEHHUIO B
nepuoandeckoir cucreme. OOmieHaydyHoe u (mocodckoe 3HAUCHUE
nepuoandeckoro 3akona J[.M.Menpneneena.

Xumuueckasi cBsizb. OCHOBHBIE XapaKTEPUCTUKUA XUMHUYECKOUN CBSI3H.
ONEeKTpUYECKUI  MOMEHT JHUIOJAS W HalpaBIEHHOCTh  CBS3H.
Hacprimaemocts KoBaJIeHTHOM CBA3U. [lonspu3anns XuMHUYECKON CBSI3H.
HamnpaBnennocts koBaneHTHON CBsI3M.OCHOBBI METO/Ia BaJIEHTHBIX
cszeit (MBC). BanentHocTs. KpaTHOCTh XUMHUYECKON CBS3H.

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

[Ipupoma XuUMHUYECKOW CBS3M B KOMIUIEKCHBIX COEIMHEHUSIX.
XUMHUECKas CBA3b B TBEPABIX HEOPTaHUYECKUX BEUIECTBAX.

Hork-1.4

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

TepmoamHamuueckass cucrema.. TepMoaMHAMUYECKHE IapaMeTpsl,
¢GbyHKIMH cocTOsHUS M Tpouecca. [loHATHEM TepMOAMHAMUYECKOM
paBHOBECHH.

IlepBoe Hauano TepMoauHaMHUKH. DOPMYTHUPOBKM MEPBOr0 3aKOHA
TEPMOJIMHAMHKH. 3aBHCUMOCTh BHYTPEHHEH SHEPTHH OT TEMIIEPATYPHI U
oobema. Terora m pabGora kak ¢opmbl nepeaaun sHepruu. Pabota
pacipeHus UAeaabHOTO ra3a MPU pa3IMdHBIX MpoIeccax. JHTAIBIIHS.
CranpmapTHble YCIOBHUS. 3aBUCUMOCTh SHTAJIBIUH OT TEMIEpPaTypHI.
3axoH ['ecca.

Bropoii u Tperuit
3aKOHBI
TEPMOJAVHAMUKH.
Maremarnuyeckuit
anmapar
TEPMOIMHAMUKH

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

OynnameHTanbHble ypaBHeHUs ['106ca. OcHOBHBIE
TepMoArHaMuueckue GyHKIMU: sHeprus [ mb0ca u sHeprus
T'expmromnsna.

TepMoanHaMu4yecKue MOTEHIIUANBI, UX CBSI3b C TIOJIE3HOU paboOTOM.
Crannmaptabie 3Heprun [ m66ca oOpa3zoBaHus BEmEeCTB. TaOIHIIbI
TEPMOJIMHAMHYECKUX BEIMUYMH. PacyeT u 3KcrepuMeHTalIbHOe




oIpezieTIeHne N3MEHEeHus SHepruu [ m60ca B XMMHUUECKUX PEaKIHsX.
VYpaBuenus ['n66ca-I'enpmronpiia 1 X BBIBOJ,.

CxopocTh
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
KHHETUKH (3aKOH JICMCTBYIOLINX MacC) B TOMOT'€HHBIX U F€TEPOTreHHBIX
cucremax. KoHcTaHTa CKOPOCTH XMMHUYECKON pPEaKIIUU.

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

Karanus. Bune! karanusza. BimsiHue kaTaau3aTopoB Ha CKOPOCTh
XUMHUYECKUX peakuuii, MTurubuposanue peakuuu. [IpencraBienus o
MEXaHU3Me JIEUCTBUS KaTaau3atopoB. OCHOBHBIE CBOMCTBA
KaTaan3aTopoB (crenuduyeckas n30upaTeIbHOCTh, CHIKEHUE SHEPTUH
aKTUBALMU, BIUSHUE JUcTiepcHOCTH ). DaKTOPbI, BIUAIOIINE HA KaTaJln3
(BnUsIHME TEMIEPATYPhl, JaBICHUS, PACTBOPHUTES, AKTUBATOPOB U
WHTHOUTOPOB).

Kunernueckuii u
TEPMOIMHAMHUYEC
KHUH IIOAXO0OBI K
XUMHYECKUM
PaBHOBECUSIM

OOpatumbple U HEOOpAaTUMBIE XUMHUYECKHE pEaKIHH. XHUMHUYECKOEe
paBHOBecue. Kunermuecknii moaxond. ['OMOreHHoe M TreTeporeHHoe
paBHOBecusi. KoHCTaHTa paBHOBECHSI B TOMOTE€HHBIX U T'€TEPOTCHHBIX
cucremMax. TepMoJUHAMUYECKUH MOAX0Jl K XMMUYECKOMY PaBHOBECHUIO.
dyHaamMeHTanbHOEe ypaBHeHHMe [ub6b6ca U ero TpHUMEHEHHE K
XUMHUYECKUM paBHOBECHSIM. XHMHUECKas IE€peMEHHas. YpaBHEHHE
M30T€PMbl XMMHMUYECKOW pEaklMH, €ro BbIBOJ, AaHAIN3 YCJIOBHI
PaBHOBECHS M CAMOIIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKOW peaKiuu.
CBsI3b KOHCTAaHThl PaBHOBECHS XHMHYECKOM pEakuuu U SHEPIUH
I'm66ca. IlpuBenennas sHeprus [mOOca u ee wuCHOIB30BaHHE TIPU
pacyeTax XMMUYECKUX PABHOBECHH. DKCHEPUMEHTAIILHOE ONpEeICHUE
W pacyeT KOHCTAaHThl paBHOBECHS IO TaOIUIaM CTaHAApPTHBIX
tepmoarHamudeckux BemuuuH. Cease Mmexay Kp, Kc m K. BeBon
3aBUCHUMOCTH KOHCTAHTbl PAaBHOBECHS OT TEMIIEpaTyphl. YpaBHEHHE
n300apel Baut-I'odda. Biusaue 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
(komrIeKco00pa3oBaTenp), JIMTAH b, KOMIUIEKCHBIM HOH, BHYTPEHHSS U
BHEIIHAA Cdepbl, KOOPIWHAIMOHHOE YHUCIO LEHTPAIBHOTO aToMa,
JNEHTaTHOCTHJINTaH/10B. CIIOCOOHOCTh aTOMOB Pa3IMUHBIX 3JIEMEHTOB K
KOMIUIEKCOOOpa30BaHUIO.

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

Knaccudukanms u  Homenwiatypa KC. KomriuiekcHblE KHCIOTHI,




ocHoBaHUs U coiu. [Iu-kommiekcel. KapOoHunsr MeTamioB. XenaTHbIE
u MaKpOLUKINYECKUE KC. buonornueckas poJib KC.
MertannodepMeHThl, MOHATHE O CTPOCHUHM HX AKTHUBHBIX IICHTPOB.
Xumundeckue ocHoBbI puMeHeHus KC B dhapmanuu u MmeIunuHe.

Hork-1.4

Paznen 4.
PactBops!
HEDJICKTPOJIUTOB

O06acTh )XUIKOTO COCTOSTHUA. Boa - BakHEHIIMIA pacTBOPHUTEIb,
cTpoeHue Bojibl. OmnpeenieHue NOoHITHS «pacTBOpP». BUibl pacTBOPOB.
CrniocoObl BhIpayKeHUs! KOHIIEHTPAlUU pacTBOPOB. PacTBopenue u
pacTBOpUMOCTh. PacTBOpUMOCTH TBEP/IbIX BEILIECTB B BOJIE.
KoaddunmeHnt pacTBOpUMOCTH U €ro 3aBUCUMOCTb OT TEMIIEPaTypBhI.
Kpussie pactBopumoctu. Kpucramiuzanus TBEpbIX BEIIECTB U3
pacTBOpoB. PacTBOpUMOCTB ra3oB B )KUJKOCTSAX. 3aBUCUMOCTb
PacTBOPUMOCTH Ta30B OT TEMIEPATYPhl U UX NAPLHAIBHOTO JIABJICHUS U
MPUCYTCTBUS IEKTPOIUTOB. 3akoHbl ['eHpu u JlansTona. MneanbHbie
ra3oBbIe U )KHUJKUE pacTBOpbI. Peanbubie pacTBopbl. Koadduunent
akTUBHOCTH. KoJmMraruBHble CBOKMCTBA paCTBOPOB HERJIEKTPOIUTOB.
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'nboca-/lrorema. Bzanmocsizu
MapIHATEHBIX MOJILHBIX BEJIMYUH, AKTHBHOCTEH M KO PHUIIMEHTOB
aKTUBHOCTEM, BHITEKAIONNX U3 ypaBHeHus ['n66ca-/lorema.

PactBops!
JIEKTPOJIUTOB

N3oTtonnueckuit koappunment. OcMOTHYECKOE IaBJICHUE, TaBICHUE
HACBIIIEHHOTI0 Tapa pacTBOPUTEIS, TEMIIEpAaTypa KUIICHNUs U Havyalia
KpucTaJlJIn3allu. OCHOBHBIE IT0JIOKEHUS TCOpHUU BHGKTpOHHTquCKOﬁ
nucconnanuu Appenuyca. Kuciaorsl, 0CHOBaHUS U COJIM € TIO3ULIUU
TEOPUH JIEKTPOJUTHUECKOHN auccorranuu. O6paTUMOCTh IIporecca
JMCCOLMALUY CcIa0BIX 3JEKTPOJUTOB, CTENIEHb U KOHCTAHTA
nucconuanuu. 3akoH pazoasinenus OctBanpaa. Kaxkymascs creneHb
JMCCOLMALIUY CUIIBHBIX ANIEKTposInToB. [ToHsATHE 00 MOHHOM aTMOCdepe.
AKTHBHOCTB 3JIEKTpOJIUTa, KO3 dulneHT akTuBHOCTU. MloHHas cuna
pactBopa. CTaHJapTHOE COCTOSIHUE PACTBOPEHHOIO AJIEKTPOJIUTA U
pactBoputens. Teopus Jlebas-I'tokkens. Posb 31eKTpouToB B
KHU3HENIeATeIbHOCTH OPraHU3MOB.

Kucnors! u
OCHOBaHUA

CoBpemeHHbIE IpEeJICTaBICHUS 0 KHCJIOTHO-OCHOBHOM
B3auMmozeicteuu.  IIporonutnueckas teopus  bpencrena-Jloypu.
[ToHsiTHE O COMpPSKEHHBIX KHUCIOTaX MOCHOBaHUSAX. [IporonuTuueckue
peakuuu. ComnocTaBiIeHHE TEOPUN KUCIOT M OCHOBAaHMU AppeHuyca U
MPOTOJINTUYECKOW TEOpUU JUIsl BOJAHBIX pacTBopoB. KosmuecTBeHHas
OLICHKa KHUCIOTHOCTH cpenbl. VoHHOE  IpoM3BENEHHE  BOJBI,
3aBHCHUMOCTH OT TeMmriieparypsbl, pH pactBopa. Bogopoausiil noka3arens
OMOJIOTMYECKUX KHUJIKOCTeH. 3HaYeHHe IMOCTOSHCTBAa BenuuyMHbl pH B
Oouonormuyeckux 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
3allMCU YPAaBHEHUN XMMHUYECKHX peakuuid B pacTBopax. HampasieHue
IIPOTEKAHUA  PEAKIMM B  pacTBOpax  JJIEKTPOJIMTOB. Y CIOBHS
MPaKTUYECKH HEOOpaTUMOTo MPOTEKaHHsI MOHHBIX peakiuil. [Ipoueccs
KOMIUIeKcooOpa3zoBaHus B pacTtBopax CwmelleHHe paBHOBECUH B
pacTBOopax KOMIUIEKCHBIX COEIMHEHUH. 3HaueHHe KOMILUIEKCHBIX
coeuHeHUl B Owuosormu. Peakuuy HeHTpanuzauuu U peakuu
rugposnza cosied. CTeneHb M KOHCTaHTa Tuaposin3a. DakTopsl,
OIpeNieNIAIoNe CcTeneHb ruaponau3a. OOpaTumblii M HEOOpPATHUMBIA




ruponn3. Pois Tuaponu3a OMOOpraHMYECKUX COSTMHEHUH B IPOIIECcax
KU3HEICATCIILHOCTH. | eTeporeHHbIe paBHOBECHUST B  PacTBOpax.
ITpoussenenne pactBopumoct. OOpa3oBaHUE U PACTBOPEHHE OCAIKOB.

OKHCIIMTENIBHO-
BOCCTaHO-
BUTCIIBHBIC
peaxIuu B
pacTBopax.

OO1m1ast XxapaKTEepUCTHKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
poueccoB. BaxkHelnIe OKACIUTENN U BOCCTAHOBUTENIN. BinsiHue
peaxkLuu cpeapl Ha XapakTep MPOoayKTOB peakiuuu. CTaH1apTHbIE
OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIE NTOTEHIM AL, Hanpasienue
MIPOTEKAHUs OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakuil. MeTobl
COCTAaBJICHUS YPABHECHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHM.

Hork-1.4

Pasnen.5 O6mas
XapaKTePUCTHKA
S-2JIEMEHTOB.
OnemenTtsl 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. AKBAaKOMILIEKCHI  KPUCTANIOTUPATHI.

OO6mas xapakrepucTtrka. FizMeHeHne cBocTB 31emMenToB [[A rpymisr 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 KaJIbIIMS U CTPOHIIHS, H30MOp(HOE
3amerienue (mpobaema ctpormus-90):

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

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

O6mas xapakrepuctuka d->nemMeHTOB. XapakTepHble ocod0eHHocTH d-
JJIEMEHTOB: TIEPEMEHHBIC CTETICHN OKHCIICHHS, 00pa30BaHue
KOMIUIEKCOB, OKpacKka COeMHEHH (IPUYUHBI €€ BOSHUKHOBEHHUS).
OO01as xapakTepUCTUKA, CXOJCTBO U OTIMYHE OT 3JIEMEHTOB I'PYIIIIbI
IA; f-anements! kak ananoru d-snementos 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 COEMHEHUN XpoMa, MOJIMOIeHa 1 BoJib(ppama B
KOJIMYECTBEHHOM aHAJIN3E.

XUMUS
snemenToB VIIB
n VIIIB rpymnm.

OO01ast xapakTepuCTUKA FPYIIIIBL.

Mapranen. O61mast XxapakTepucTuka. XMMU4YecKas akTUBHOCTh
IIPOCTOTO BEIIECTBA, CIIOCOOHOCTh K KOMITJIEKCOOOPAa30BAHUIO
(xapOOHMIIBI MapraHia).

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

OO6m1ast XxapakTepucTHKa dJIEMEHTOB CEMEHCTBA JKee3a.

XKernezo. Xumuueckasi akTHBHOCTb ITPOCTOTO BEIIECTBA, CIOCOOHOCTH K
KOMILIEKCOOOPa30BaHUIO.

XUMHUECKUE OCHOBBI TPUMEHEHHS Kelle3a 1 KeJle30COoAePrKaIINX
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
KoMIUIekcooOpa3zoBanuto(peakius Yyraesa). Hukens u ko0anbT Kak
MHUKPO3JIEMEHTHI, KodepMeHT-B12. Xumuueckne 0CHOBBI IPUMEHEHUS
COEIMHEHUH KOOaTbTa N HUKEIS B METUIIMHE. AHATUTUIECKHE PEAKIIUU
anemenToB VIIB u VIIIB rpymnm.

OO6m1ast XxapaKTepruCTHKa 3JIEMEHTOB 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,
CIOCOOHOCTh K KOMIUIeKcooOpa3zoBaHuio. KoMIuiekcHble coeanHeHUs
meau (II) ¢ ammMuakom, aMUHOKHCIOTAaMH, MHOTOQTOMHBIMHU CIIHPTaMHU.
KomruiekcHbll XapakTep Meap coaepkamux (EepMEeHTOB U XUMU3M HUX
neiicTBusl B Metabonnuecknx peakuusix.lIpupona okpacku coequHeHU
Meau. XUMHUYECKHMEe OCHOBBI TPUMEHEHHs] COEIMHEHUN Meou B
meaunuHe. Coemunenus cepedpa, nx KO u OB xapakrepucTHKu
(GakTepurnuaHble  cBOWcTBa HMOHa  cepebdpa). CmocoOHOCTH K
KOMILUIEKCOOOpa30BaHMI0, KOMIUIEKCHBIE COEIMHEHHs cepebpa C
raJloreHuJIaMi, aMMHaKoM, THOCYyJIb(haTaMid. XUMHUYECKHE OCHOBBI
MPUMEHEHHSI COSJMHEHUH cepedpa B KauecTBe JIeUeOHBIX MPeraparoB.

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

O6mas xapakrepuctukal|B rpynmsi.

[Muakx. OOmas xapakTEepUCTHKA, XHWMHUYECKas aKTHBHOCTD
npoctoro BemectBa, KO u OB XxapakTepucTUKH COCAMHEHUM ILMHKA.
KommiiekcHbie coenHeHHsT IUHKA.

KomrmuiekcHas mpupoa MMHKCOAEpKAIMX (PEPMEHTOB U XUMU3M
UX JelcTBUsA. XHWMHUYECKHE OCHOBBI TPHUMEHEHUS B MEIHIIMHE
coenquHeHnil 1nuHKa.KagmMuii W ero coequHeHHs B CPAaBHEHUU C
AQHAJIOTHYHBIMU COEMHEHUSIMH [IUHKA.

Pryrs. OOmias xapakTepucTHKa, OTIHYUTENbHBIE OT IIMHKA U
KaaMHsl CBOWCTBA: TMOHWKCHHAs XUMHYECKash aKTUBHOCTh MPOCTOTO
BEIIECTBA, KOBAJEHTHOCTh 00pa3yeMbIX CBSI3€H C MATKUMH JIUTAHIaMH,
o0pa3oBaHMe CBSI3U MEXAy aToMaMu PTyTH. OKUCIIEHUE PTYTH Cepol U
azoTHoi kucinotoi. Coegunenus 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
COCMHEHUI PTYTH B MEJIUIIMHE.

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 ©U HX
XUMHYECKasg akTUBHOCTb. bopunapl. CoenuHeHuss ¢ BOAOPOIOM
(6bopanbl), OCOOCHHOCTH  CTEPEOXUMHUU W  TPUPOABI  CBSI3H
(TpexuenTpoBble cBs3u). ['mapunobopartel. [amunel OGopa, rUApPOIU3 U
KOMIUIeKcooOpa3oBanue. bBopHBI aHruapua M OOpHBIE KHCIOTHI,
paBHOBECHE B BOJHOM pacTBope. boparbl - mpoM3BOJHBIE pa3IMYHBIX
MOHOMEpHBIX ¥ TOJMUMEPHBIX OOpHBIX KucioT. Hartpuii terpabopar.
O¢dupel O6opHON KuchaoTel. KadecTBeHHas peakuusi Ha Oop U eé
UCIOJIb30BaHUE B (hapMalleBTMUECKOM aHaiu3e. buosjormueckas poib
6opa. AHTHUCENTHYECKHUE CBOMCTBA OOPHOM KUCIIOTHI U €€ coJieil.

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 "
kpuctaioruaparel. OcobeHHOocTH — cTpoeHms. [amumel.  [mapupg




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

VA rpyn.

Onementsl [IVA u | Obmas xapakrepuctuka VA rpynmsl.

OO61mas xapakTepuCcTHKa yriepoaa. AJUIOTpONUYeCKre MOAU(PUKAIIUN
yraeponaa. Tumsl THOpUIM3AMKA aTOMA YIIIepo/ia U CTPOCHHE
yrIepoAcoAepKAIIUX MOJIEKYJ. YTIepo1 Kak OCHOBA BCeX
OpPraHUYECKUX MOJICKYIL.

XUMUYECKHE OCHOBBI UCIOJIb30BAHUS HEOPTaHUUYECKUX COCAMHEHUN
yriaeponaa B Meaunuae u ¢papmanun. Kpemauii. O0miast xapakTepucTHKA.
OCHOBHOE OTJIMYHE OT Yrepoa: OTCYTCTBUE T-CBS3U B COCAMHEHUSIX.
DneMeHTHI NOArpymIbl repManns. O0IIas XapaKTepUCTHKA.
OnoBoxyiopucroBogopoanas kuciora. Okcuapl. Oxkcua cBuHIa (IV) xak
CWIBHBIN OKHCITUTENb. AMGPOTEPHOCTh 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 coieid. OKcuabl U KUcnoTsl, ux KO u
OB cBoilicTBa (B CpaBHEHHH € TIOJOOHBIMH COCTUHEHUSIMU CEPBI).
buonornueckas posb ceneHa.

DNEMEHTHI TPy
VIIA-VIIIA.

OOmas xapaktepuctuka rpymnmbel. OcoOble cBOHCTBa (Topa Kak
HauboJsee 3JIeKTPOOTpULIATENIbHOTO 3iieMeHTa. [IpocThie BemiecTBa, uX
XUMHUYECKast aKTUBHOCTD.

Coenunenus rajgoreHoB ¢ BojopoaoM. PactBopumocts B Boze; KO u
OB cBoiictBa. MoHHBIE M KOB@JIECHTHBIE Talufbl, UX OTHOIICHHE K
IENCTBUIO BOABLI, OKHUCIHTENEeH U BoccTaHoBuTelell. CHocoOHOCTH
¢dTopua-MOHA 3aMelaTh KUCIOpOA (HampuMmep, B COEIMHEHMSAX
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 aKTUBHOIO XJIOpa, HOAA, 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 (0JIarOpOAHBIX) ra30B.

5.2. Jlekuuu

Ne
Paznena

Haunmenosanue
JIEKIITUH

Kon- [lepeueHp y4eOHBIX BOIIPOCOB dopMmbl [TpakTHueckast

BO MPOBEICHHs | TOIrOTOBKA

4acoB (I
TTHTI)




1 cemectp

Pasnen | Ctpoenue aroma. 2 1. ATOMHO-MOJIEKYJIIPHOE OYHAA ITHII
1 [Tepuoanueckuit yueHue. CTpoeHue siapa.
3aKOH U 2. [lopsnoxk 3anosiHeHus
nepuoaIecKast ATOMHBIX OpOUTAaJIeH.
cucrema 3. CrpykTypa
3JIEMEHTOB MEePUOINYECKON CUCTEMBI.
JA..Menneneesa. IIepuons!. I'pynsr.
Xumuueckas Ilepuonnueckoe n3mMeHeHUe
CBSI3b CBOWCTB XUMHUYECKUX JIEMEHTOB.
4. OcHoBHbIE
XapaKTEPUCTUKU XUMUYECKON
CBSI3H.
S. OcHoBBbI MeTOJA
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. KoHcTaHTa HECTOMKOCTH.
Pasnen | PactBopsl 2 1. CriocoObl BbIpaXeHUs OYHAA ITHIT
4 HEDJICKTPOIIUTOB. KOHIICHTPAILIUU PaCTBOPOB.
Kucnors! n 2. KonnuratusHble cBoiicTBa
OCHOBaHHS pacTBOpPOB.
3. [IpoTonutnyeckue
PEaKIHH.
4. HNonHoe npousBeaeHne
BOJIbI, pH pactBopa.
5. [Tonsartue o 6ydepHbIX
pacTBopax.
Hroro 3a 1 xypc: 4y, 4 0/4
3 cemectp
Pazpgen | Xumus 2 |1 O6mas xapakrepuctuka S- | OUHAS ITHII
5 OMOTEHHBIX AJIEMEHTOB.
JJIEMEHTOB. 2. Bona xak Baxkueiiee
DneMeHnTsl [A 1 COEIMHEHUE BOAOPOIA.
ITA rpynn 3. Onements! 1A u 1A
IpyIIL
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
TPYIIIL.

4. buonoruueckoe 3naueHue
d-anementoB VI rpymiisi.

5. OO6m1as xapakTeprucTuKa
VIIB rpymnmnsl. Maprasen.

6. OO6m1as xapakTeprucTuKa
VIIIB rpynmst. JKenes3o, koOanbT.
7. OO0m1as XxapakTepuCTUKa

3JIEMEHTOB CEMENCTBA IIJIATUHEI.

Hroro 3a 2 xypc: 4y, 4 0/4
Bcero yacos 104. 10 0/10
5.3. Cemunapbi
JanHbIi BUa pabOThI HE IPEYCMOTPEH YU4EOHBIM TUTAHOM
5.4. JlabopaTopHble 3aHATHSA
Ne HanmenoBanue Koin- | Tema naboparopHsix paboT dopma [Ipaktu-
Paznena 3aHATUN BO POBEJCHUS yeckast
4acoB MOATOTOBKA
Iy
ITHIT)
2 ceMecTp
Pa3zgen 3 | Kommiekcubie 2 1. [TonyyeHne aMMHAaYHOTO Ounas ITHII
COCTMHECHUS KOMILJIEKca cepedpa.
2.
KommiekconoMerpuueckoe
ompeieNIieHNne KaJlbIus,
MarHusi ¥ *eCTKOCTH
BOJIBI.
Paznen4 | PactBopsl 2 1. HaGmronenue siBieHust Ounas [THIT
HEJIEKTPOJIUTOB U ocmoca.
AIIEKTPOJIUTOB 2. Poct «uickyccTBEHHOM
kaetku» Tpayoe.
3. 'emMonu3 u ma3Moin3
SPUTPOLIUTOB.
4. Onpenenenue
KPHUOCKOTIHYECKUM
METO/IOM JIETTPECCUH
pacTBOpOB (WK
OMOJIOTUYECKHIX
x)uakocteit). OnpeneneHue
TEeMITepaTyphbl 3aMEP3aHHS
YUCTOTO PACTBOPHUTENS U
pacTBopa.
Wroro: 4 0/4
5.5. [lpakTHyecKue 3aHATHSA
Ne Tema Kon- [TepeueHb yueOHBIX BOIIPOCOB ®opma | [paktuueckast
Pa3nena MIPAKTUYIECKOTr'0 BO HpoBe- IOATOTOBKA
3aHATUS 4acoB JeHUs (1Y
THI)




1 cemecmp

Pasnen | Ctpoenue atroma 1. Ctpoenue snpa. [loBenenue O4YHAA | ITHII
1 [Tepuoanueckuit 3JIEKTPOHA B aTOME.
3aKOH U 2. Ilopsiiok 3an0dHEHUs
nepuoaIecKast aTOMHBIXOpOUTANIEH.
CUCTEMA 3JIEMEHTOB 3. IlepnoguuHOCTH U3MEHEHUS
J.M.Mengeneena CBOICTB aTOMOB.
4. CTpyKTypa NeproInYeCKOn
cuctemsl. [lepuonpl. ['pynmbl.
5. [lepuoanueckoe U3MeHEHUE
CBOMCTB XUMHUYECKHUX
3JIEMEHTOB.
Paznen | OcHOBHBbIE 1. Tepmoaunamuueckas cuctema. | OHHASA | ITHII
2 TEPMOJIMHAMUYECKUE 2. IlepBoe Hauano
HOHSTUS U TEPMOANMHAMUKH.
OTpeieNIeHUsI. 3. TepMoxumus.
IlepBoe Hauano 1. ®opMyIupPOBKH BTOPOIO
TEPMOJNHAMHUKHU. 3aKOHA TEPMOIMHAMHUKHU.
Bropoit u tperuit 2. DHTpoONUs U ee CBOWCTBA.
3aKOHBI 3. MaTtemaruueckuii annapar
TEPMOAMHAMUKHU. TEPMOAMHAMUKH.
MareMaTnyecKkum 4. Pemenue 3a1auy.
anmnapar
TEPMOJUHAMUKHU
CxkopocTb 1. [IpenmeTr XUMHUYECKOM OYHAA | ITHII
XUMHUYECKON KHUHETUKH.
peakuuu. Karanus 2. ®akTopbl, BIUAIOLINE HA
CKOPOCTb PEaKILIHH.
3. MonexyIsipHOCTh U TIOPSJIOK
peaxkuuu.
4. 3aBUCUMOCTb CKOPOCTH
peakuuu oT TEMIEPATYpPHI.
5. Karanus.
6. Pemienue 3amau.
7. JlJabopaTopHas pabora.
Pasnen | KomrmuiekcHbie 1. KoopaunanuoHHas Teopust O4YHAA | ITHII
3 COCIIMHEHUS Bepuepa.
2. Homenknarypa u
kinaccudukanms KC.
3. YCTOHYMBOCTD KOMIUIEKCHBIX
COCTMHEHU.
4. KoHcTaHTa HECTOMKOCTH.
5. Tpunonomerpus.
6. Pemenue 3anay.
Pasnen | Kucnorsl n 1. CoBpemeHHbIE O4YHAA | ITHII
4 OCHOBaHUS MIpe/ICTaBICHHUS.

2. IlpoTonutuyeckue peakiuu.
3. MonHoe mpou3BeieHUE BOIbI,
pH pactBopa.

4. Tlonstue o 6ydepHbIX
pacTBopax.




5. Pemrenue 3agau.
6. JJaboparopHast pabora.

OOMeHHBIE peaKIuu 2 1. MloHHBIE peakiuu B OYHASA | TTHII
B pacTBOpax pacTBopax.
2. YcnoBus NpOTEKaHUs HOHHBIX
peaKuuid.
3. Peaknuu HeWTpaM3aluu 1
pEaKUUK TUIPOJIN3A COJIEH.
5. I'ereporeHHnlie paBHOBECHS B
pacTBopax.
6. Pemienue 3agau.
Bcero 3a 1 xypc: 104. 10 0/6
Pasnen | Xumus OMOreHHBIX 1 1. OO6mrast xapakTepucTuka S- OYHAA ITHII
) AJIEMEHTOB. 3JIEMEHTOB.
OnemeHTts! [A u ITA 2. Bopma xak Baxueiimee
rpymnmn COEIMHEHHNE BOJOPOJIA.
3. Omnemenrts! IA u A rpymm.
4. JlaboparopHas pabora.
Oo6ast 1 1. OGmas xapakTepuctuka d- OUYHA ITHII
XapakTepucTuka d- 3JIEMEHTOB
3JIEMEHTOB. 2. Onements! 11IB rpynner.
Onemenrts! 1B — 3. Onementsl IVB u VB rpynm.
VIB 4. buosnorudeckoe 3HadyeHue d-
rpyII 9JIEMEHTOB VI rpymmsl.
5. JlabopaTopHas pabora.
XHUMHMS 3JIEMEHTOB 2 1. O6mas xapakrepuctuka VIIB | OYHAA | ITHII
VIIB u VIIIB rpynn rpynmnsl. Mapranen.
2. O6mas xapakrepuctuka VI1I1B
rpymisl. JKene3o, KoOaibT.
3. O61as xapakTepucTHKa
3JIEMEHTOB CEMENCTBA MJIATHHBI.
4. Jlaboparopnas paboTa.
Onements! IB u 1B 2 1. O6mas xapakrepuctuka IB OYHAA | ITHII
rpymnmn TPYIIIBL.
2. Coequnenust meau(1) u (II).
Coenunenus cepeopa.
Coenunenus 3om10ta(1) u 3010Ta
(1.
3.006mas xapakrepuctuka |1B
rpynmsl. [{usk. PTyTs.
4. IlpumeHeHus: COeIMHEHUM
PTYTH W IMHKA B METUITUHE
bapmaruu.
5. JlabopatopHas pabora.
Oo6mas 2 1. O0mrast xapakTepUCTHKA OYHAA | ITHII
XapaKTePUCTHKA P- TPYTIIBL
3JIEMEHTOB. 2. bop.

Dnemenrts! [1TA
TPYTIIIBL

3. ATIOMHHHMA.

4. OU3NKO- XUMUYECKHE OCHOBBI
MIPUMEHEHUS COeTMHEHUI
ATIOMHHUS B MEOULIMHE U
bapmanmm.

5. JJaboparopnast pabora.




| Beero uacos | 18u. | | 18 | 0/18
5.8. KiimHnyeckue NpakTU4ecKue 3aHsITUSA
JannbIit Bua pabOThI HE TPEYCMOTPEH y4EOHBIM TUTAHOM
5.9. CamocTosiTe/IbHAsA pad0oTa 00y4YaOLIMXCS
Haumenosanue Bun camocrositenpHOM OruieHOYHOE Kox-Bo Kon
TEMBbI JUCIUIIINHBI BHEAYIMTOPHOH paboThI CpEeIACTBO yacoB/ | KOMIIETCH
HIIM pa3zena oOy4Jaronuxcs / KOHTPOJIb KOJI-BO -
CaMOCTOSITEITLHON pabOTHI Jac Ha (i)
ITHIT
Pasnen 1. Xumus xkak | 1. CamocTosTesHOE 1. Bompocs! mis 30/14 Honk-1.4
Hayka. Ctpoenue W3y4YEeHUE JIUTePATYpPhl cobecenoBaHUs
BEIIECTBA. 2. Brimonnenue 2. VunuBuyabHbBI
Pa3HOYPOBHEBBIX 3aJIaHUI € 3aaHus
(ITHIT)
3. Iloaroroska K
tectupoBanuto (ITHIT)
Pasnen 2. OcHOBHEIE 1. CamocrosTenbpHOE 1.Bomnpocsr mist 32/16 Wonk-1.4
(GU3UKO-XUMHYECKHE | U3YYEHHUE JIUTEPaTyphbl cobeceqoBaHuUs
3aKOHOMEPHOCTH 2. Brimoninenue 2.nauBuyansHbIe
MPOTEKAHUS Pa3HOYPOBHEBBIX 3aIaHUI 3aJaHUs
XUMHUYECKHAX (ITHIT) 3.TecToBbl€ 3a/1aHUA
MPOIIECCOB 3. IToaroroBska k
tectupoBanuto (ITHIT)
Kontpounbs camocrostensHoit | [Ipomexyrounas 4/2 Hornk-1.4
paboTHI aTTecTanus
Pasnen 3. OcHOBEI 1. CamocrosTensHoe 1.Bonpocs! s 45/22 Wonk-1.4
KOOPJAMHAIIMOHHON M3y4YeHUE JTUTEPATYPhI coOecenoBaHUSA
TEOpHH. 2. BrlmmoaHenue 2.HnuBUyaIbHBIC
Pa3HOYPOBHEBBIX 3aJIaHUI 3aJJaHUS
(ITHIT) 3.TecroBble 3a1aHUA
3. IloaroroBska k
tectupoBanuto (ITHIT)
Pasnen 4. OcHOBEI 1. CamocrostenbpHOe 1.Bompocsr mist 45/23 Uonk-1.4
XUMHH PACTBOPOB. W3Y4YEeHUE JTUTEePaTyphl cobece0BaHMS
2. BemmonaeHue 2. .nauBuyansHbIe
Pa3HOYPOBHEBBIX 3aJaHUI 3aaHus
(ITHIT) 3.TecroBble 3anaHus
3. IloaroroBska k
tectupoBanuto (ITHIT)
KonTpons camocrostensHoi | [Ipomexyrounas 4/2 HNonk-1.4
paboThI aTTeCcTaIus
Pa3 5. Xumus 1. CaMOCTOSITEIBHOE 1.Bonpocs! s 87/43 Uonk-1.4
OMOT€HHBIX M3y4YeHUE JTUTEPATYPhI co0ecen0BaHUA
DJICMCHTOB. 2. BrlInoaHeHne 2. lnnuBuyanbHbIe
Pa3HOYPOBHEBBIX 3aJIaHUI 3aJJaHUS
(ITHIT) 3.TecroBble 3a1aHUA
3. IToaroroska k
tectupoBanuto(ITHIT)
KonTposib camoctosiTenbHON | DK3aMeH 9 HNonk-1.4

paboThI

Bcero gacos

239/196




6. IlepedyeHb Y4eOHO-METOAMYECKOI0 o0ecmeYeHUsl ISl

o0yyaromuxcs Mo JUCHUNIUHE
1. OO01mast u HeopraHu4YecKasi XUMHUS: YIeOHO-METOIMIECKOE MOCOONE K MPAKTUYECKUM 3aHSATUSIM
Ut cTyZeHTOB 1 Kypca HampasiaeHus: noarotoBku 19.03.01 — buortexHomorust (nmpoduias —
Texnonorus nekapcTBeHHbIX npenapaTtoB) Yacts 1/ coct.: K. C. Dnpbexsbsn, E. B. benuk, O. A.
HMronton [u ap.].- CtaBponons: U3a-so CTI'MY, 2018.- 88c.
2. OO01mast 1 HeopraHU4YecKasi XUMUS: Y4eOHO-METOIMIECKOE MTOCOONE K MPAKTUYECKUM 3aHSATUSIM
Ut cTyAeHTOB 1 Kypca HampasieHus: noarotoBku 19.03.01 — buortexHomorust (nmpoduias —
TexHomorus nexkapcTBeHHBIX npenapaToB) Yacts 2 / coct.: K. C. Dnpbekbsn, E. B. benuk, O. A.
Hoaton [u ap.].- CraBponons: U3a-so CTI'MY, 2018.- 120c.
3. OO61as u HeopraHuyeckasi XUMHUs: yueOHO-METOINYECKOe MOCOONE K MPAKTUYECKUM 3aHATUSAM
JUISL CTYJIEHTOB 2 Kypca HanpapieHus: noarotoBku 19.03.01 — buorexnomnorus (mpoduib —
Texnomorus nekapcTBeHHBIX penaparoB). Yacts 3 / coct.: K. C. DnpbekwsH, E. B. benuk, O. A.
Moo [u ap.].- CraBponodns: U3a-so CTI'MY, 2016.- 136¢.
4, JlexumoHHbBIN MaTepua o quciuruiie «O01as U HeoOpraHuuecKas XUMHUS)

5. Mertoanueckue peKOMEHIAIMN IO OPTaHU3AIMH CAMOCTOATEIbHON PabOTHI CTYIEHTOB IIPH
W3YYeHUU JUCHUILTUHBL «OO0I1as 1 HeopraHM4ecKast XUMUS

CAMOCTOAITEJILHOH PadoThl

7. OneHoYHbIe MAaTepHUAJbI ISl POBEACHUS TEKYLero KOHTPOJIA U MPOMEKYTOYHOM
arrecTaliy 00y4aomMXxcs Mo AMCUHUILIMHe

7.1 IlepeyeHb KOMIETEHUMI ¢ YKa3aHUEM 3TaN0OB UX (JOPMHPOBAHUSA B IpoLecce 0CBOCHUS
o0pa3oBaTeIbHON NPOTrPaAMMBbI

KOI[ KOMIICTCHII N

Nuaukatopsl

Cemectp

Oran hopMUPOBaHUS

OIIK-1

Honk-1.4

1-3

HavyaJlbHBIN

7.2 Onucanue nokasarejaed u KPUTECPHUEB U HIKAJ OLUCHUBAHUA KOMIIeTeHIuii

Komnerennuss OIIK-1. Cnocoben wu3y4arb, aHaIM3UpOBaTh, HCIOJIB30BaTh OMOJIOIMYECKUE
OOBEKTHI U MPOILECChl, OCHOBBIBAsICh HAa 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTH4YeCKHUX, (PU3NYECKUX,
XUMHUYECKHUX U OMOJIOTUYECKUX HAYK U UX B3aUMOCBSA3SIX

Honk-1.4

HOJ'IL3yeTC$I 3dKOHaMH1 U 3daKOHOMCPHOCTAMHU XUMHYCCKUX U OMOJIOTHYECKUX HAayK U UX B3aNMMOCBI3bIO

OnenuBaembiii  pesynbTar | Kpurepuun [Tpouieaypa oreHNBaHUS
(meckpunTop) OIICHUBAHHUS Texymmii [TpomexyTounas
KOHTPOITh aTTecTanus
1. [Tpupony 1.AHanu3upyer CobecenoBanue CobecenoBanue
XUMHUYECKHX PEAKIMHA | MPUPOY XHUMHUECKUX [TpakTHKOOPUEHTHPOBAHHOE
U MEXaHU3MOB UX peakuui u 3a/laHue
NPOTEKAHUS C YIETOM | MEXaHHU3MOB 170
KUHETHYECKOTO U MIPOTEKAHUS
TepMoarHamuyeckoro | 2. Knaccudumupyer TectupoBanue CobecenoBanue
§ MOJIXO0/I0B K XUMUYECKHE PpEaKIu [IpakTUKOOpHUEHTHPOBAHHOE
& | onMcaHMIO C Y4ETOM 3aaHue
XUMHYECKHUX KHHETUYECKOTO u
MIPOLIECCOB C LENbI0 TEPMOIMHAMHYECKOTO
ONTUMH3AIIH M0JIX0/I0B
YCIOBUH KX 3.0ueHnBaer TectupoBanue, CobecenoBanue
MPAKTUIECKON KUHETHYECKUH U cobeceoBaHNe [TpakTUKOOPUEHTHPOBAHHOE
peanusanuu TEPMOIMHAMUYECKHN 3a1aHue




MOAXO0[ K OITHCAHUIO

XUMHAYECKUX
MIPOLIECCOB C LENbI0
ONITUMH3AINU
YCJIOBUM HX
MPAaKTUYECKOMN
peazanuu
2. CpoiicTBa 1. OnuceiBaer CobecenoBanue CobecenoBanue
HEOPraHUYECKUX CBOIiCTBa [IpakTuKOOpUEHTHPOBAHHOE
COCMHEHUH U XUMHAYECKUX 3aJaHKe
3aKOHOMEPHOCTH COETMHEHU N
U3MEHEHHS ITHX 2. @opmynupyeT CobecenoBanue CobecenoBanue
CBOWCTB OT YCJIIOBUHI U | 3aKOHOMEPHOCTH [IpakTuKOOpUEHTHPOBAHHOE
MeXaHU3Ma W3MEHEHHS 3aJlaHuE Ue
IIPOTEKAHUS PEAKLIUN | XUMHUYECKHX CBOKMCTB
OT YCIIOBUM 1
MeXaHu3Ma
IIPOTEKAHUS PEaKIIUM
3.Hossie XapakTepusyeT WuauBuayansnoe | CobecenoBanue
HaIpaBJICHUS B HOBBIC HATPABJICHUS B | 3a/laHHE [TpakTHKOOPUEHTHPOBAHHOE
HEOpPraHUYECKON HEOpPraHUYECKOM 3a/laHue
XUMUH XUMHH
1.IIpornosupoBars 1.CamocTosITENEHO NunuBunyansHoe | CobecenoBaHue
HaIpaBlICHUE U COCTaBJISIET MPOTHO3 | 3aJlaHUE [IpakTuKOOpUEHTHPOBAHHOE
pe3ynbTar GU3NKO- pe3yNbTaToB (PU3UKO- 3a/laHue
XUMHYECKHUX XUMHYECKHUX
IIPOLIECCOB U MIPOLIECCOB "
XUMHUYECKHX XUMHAYECKUX
IIpEBpAICHUI IIpEBPAIICHUI
& | Onosnornyecku 2.XapakTepusyeT WNunuBunyansHoe | CobecenoBanue
€ | BaXXHBIX BEIIECTB HaTpaBJICHUS 3aJjaHne [IpakTHKOOPUEHTHPOBAHHOE
> MIPUMEHEHHUS 3aaHue
pe3yJIbTaToB
($U3MKO- XMMUYECKHX
MIPOLIECCOB U
XUMHUYECKHX
MPEBPALLICHU I
OMOJIOTHYECKH
Ba)XKHBIX BEIIECTB
1.HaBpikamu pabotel | 1.CamMocCTOSATENBHO WNunuBuayansnoe | CobecenoBanue
B J1abopaTopun OCYIIECTBIISIET 3aJjaHne [TpakTHKOOPUEHTHPOBAHHOE
HEOpraHMYecKon MOJITOTOBKY pabovero 3aaHue
XUMHUW; IPOBEICHUST | MecTa JUIs
HAYYHBIX MIPOBEACHUS
UCCIICIOBAaHUN XUMHAYECKOTO
CHHTE3a UCCIIEIOBaHUS
HEOPraHUYECKUX 2.Ilnanupyer CobecenoBanue CobecenoBanue
é BEIIIECTB, aHAIN3a M0CJIeI0BAaTENbHOCTD [IpakTHKOOPUEHTHPOBAHHOE
Z | pe3ysibTaToB MIPOBEICHUS 3a/laHue
S | 9KCIIEPUMEHTOB HKCHEPUMEHTA
g 3.CaMOCTOATENLHO NunuBunyanpHoe | CobecenoBanue
% MIPOBOJIUT 3aJjaHne [TpakTUKOOPUEHTHPOBAHHOE
5 XUMHUYECKUN 3ajaHUeE




9KCIIEPUMEHT

4. AHanuzupyer CoOecenoBanue CobecenoBanue

pe3yabTaThl [IpakTKOOpHUEHTHPOBAHHOE
MPOBEACHHOTO 3aJaHue

XHUMHYECKOTr'0

HCCIEI0BaHUS

Onucanmne mKaJa OICHUBaAHUA
(DOpMOﬁ HpOMC)I(YTOHHOﬁ aTreCTauu 110 JUCHUIINIMHE ABJIICTCA 3a4CT. CTy,Z[CHT JOITYCKACTCA K

MIPOMEXYTOUHOM arTecTaluu B opMe 3a4eTa Mpu YCIOBUU BBIMOJIHEHHS BCEX BHIOB Y4eOHOM paboThI,
IPEIyCMOTPEHHBIX pabodell mporpaMMoON JWMCHUILTUHBL. 3a4eT MPOBOIUTCS B GopMe coOeceoBaHUS
MperoiaBaTeNisi U CTyIEHTa MO MPeABAPUTEIHHO BBIAAHHBIM BOIIPOCAM Il COOECe0BaHMS 10 BHIOOPY
npenogasatens. [IpenogaBaTens BopaBe 3ajaBaTh JONOJHMUTEIbHBIE BOIPOCHI CTYIEHTY, €CIH €ro
OTBET HE PACKpPbIBAET IIOCTABJIEHHBIM Bompoc. Pe3yinbrar 3adera o0bBsBisSeTCS OOy4arouiemMycs
HEMOCPEACTBEHHO MOCJE €ro CAauu, 3aTEM BBICTABIISIETCS B 3a4E€THYIO BEIOMOCTh U 3aU€THYIO KHIDKKY.

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

bann Onenka YpoBeHb chopMUpOBAaHHOCTH
KOMITCTCHIIN
ot 4,5 10 5,0 «3a4TEHOY Bricokmnit
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 BBICTABJIIACTCA C Y4YCTOM PE3YJIbTAaTOB CO6CCG,Z[0B3HI/I$I n  OICHKHU
MPAKTUYCCKUX HABBIKOB BO BpCMs SK3aMCHaA.

IIkana nepecuera 6a/JI0B 10 JUCHUIJIMHE TPH MPOMEKYTOYHOMH (popMe aTTeCTALNHU 1O
JAUCIHUIIJIMHE IK3aMeH (2 Kypc)

bann Oyenxa Yposenw
cipopmuposannocmu
KoMNnemeHyuu
ot 4,5 10 5,0 «OTIJIMIHO) Bricokwnit
ot 3,5 10 4,4 «XOPOIIIO» Cpennuit
ot 2,5 no 3,4 «YJOBJIETBOPUTEIILHO» IToporosslii
MeHee 2,5 «HEYJOBJIETBOPUTEIHLHO» MuHUMaTBHBIN

OneHka «OTJMYHO» BBICTaBIsIeTCs oOydaromeMycs, TJIyOOKO M MPOYHO YCBOMBIIEMY
IIPOrpaMMHBII MaTepuall, UCUEPIIBIBAIOLIE, IT0CJIEI0BATENIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro
U3JIaralolleMy, B OTBET€ KOTOPOTO TECHO YBS3bIBAIOTCA Teopus ¢ mnpakTukoi. Ilpu stom
o0yyJaroIuiicsi He 3aTpyIHSAETCS C OTBETOM IPU BUIOM3MEHEHUH 3a/laHUsl, CBOOOTHO CIIPaBIISETCS C
3aladyaMM, BOIPOCAaMU M JPYTUMHU BUJAMHM TPUMEHEHHUS 3HAaHUM, IMOKa3bIBA€T 3HAKOMCTBO C
MOHOTpauuecKod JIUTEpaTypod, NPABMIBHO OOOCHOBBIBA€T MPHUHATHIE pELICHHS, BJaJeeT
Pa3sHOCTOPOHHUMM HaBBIKAMU M IPHEMaMH BBIIIOJIHEHUS IIPAKTUYECKUX paloT.

OrneHka «XOpOILIO» BBICTABISIETCS O0YydYalomeMycsi, TBEPAO 3HAIOIEMY MpPOTrpaMMHBIN
MaTepHual, TPaMOTHO M IO CYLIECTBY €ro H3JararolieMy, KOTOpbIH He JOIYCKaeT CYIIECTBEHHBIX




HETOYHOCTEH B OTBETE, MNPABWIBHO NPHUMEHSAET TEOPETUYECKUE TOJOXKEHUS TMpPU PEUICHUH
MPAKTUYECKHUX PadOT U 3aj1a4, BiIa/IeeT HEOOXOAMMBIMU HABBIKAMH U MTPHUEMAMHU WX BBITOJHEHUSI.

OrneHka «y/I0BJIETBOPUTEJIBHO)» BBICTABISETCS O0YyYaroleMycsi, KOTOPbIH HMEET 3HaHUus
TOJIBKO OCHOBHOT'O MaTepuaia, HO HE YCBOWJ €ro JeTajled, JOIYyCKAaeT HETOUYHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (DOPMYIMPOBKM, HApPYIIEHUS TOCIEIOBATEIBHOCTH H3JIOKEHUS MPOrPaMMHOIO
Marepuaia U UCTBITHIBAET TPYAHOCTH B BBIMIOJHEHUHU MTPAKTUYECKUX HABBIKOB.

OneHka «HeyJA0BJIETBOPUTEIbHO» BBICTABIACTCA OOydaroleMycs, KOTOpBI HE 3HAeT
3HAYUTEIIFHON 9acTH MPOTPAaMMHOIO MaTepHalia, JOIMYCKaeT OMIMOKH, HEYBEPEHHO BBITIONHSET WIIH
HE BBINOJIHSIET IPaKTHUYEeCKHe paboThl.

Hepeqeﬂb MNPAKTUIECCKUX HABBIKOB:

1.CaMOCTOSITENIBHO OCYIIECTBISIET MOATOTOBKY pabouero Mecrta [JjIsi MPOBEJICHUS XHUMHUUYECKOIrO
HCCIEA0BaHUS

2.IlnanupyeT nocnea0BaTeIbHOCTD MIPOBEACHUS IKCIIEPUMEHTA

3.CaMOCTOSTETFHO COCTABIIAET IPOTHO3 PE3YNbTATOB (PU3UKO- XUMUYECKUX MPOLIECCOB U XUMHUYECKHUX
MPEBPALLICHUI

4.XapakTepu3yeT HaIpaBlIeHUs] TPUMEHEHHUS Pe3yIbTaTOB (PU3UKO- XUMUUYECKHUX IIPOIECCOB U
XUMHUYECKUX TTPEBPAILICHUM OMOJIOTUYECKH BaXKHBIX BEILIECTB

5.CaMOCTOSITENEHO MPOBOAUT XUMUYECKHM SKCTIEPUMEHT

6.AHaIM3UPYET PE3yNIBTATHI MPOBEICHHOTO XUMUYIECKOTO UCCIICIOBAHUS

7.3 TunoBble KOHTPOJIbHbIE 3a/IaHUSI WIH HHbIe MaTepHa/ibl, HEOOXOAUMBbIE IJIf1 OLEHKH

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

(opMupoBaHUA KOMIIETEHIMI B MpoLiecce 0OCBOEHHUs 00Pa30BaTeIbHOMH MPOrpaMMbl

3aueT BBICTABIAETCSA IO pe3ylbTaTaM paldOTHl B CEMECTpe, MpU cJadye BCEX KOHTPOJBHBIX
MEpOIPUATHI, TPEAYCMOTPEHHBIX TEKYUIMM KOHTpOJIEM ycrneBaemocTu. I[Ipouenypa 3auerakak
OTJIENbHOE KOHTPOJIBHOE MEPONpUSTHE HE TMPOBOJUTCS, OILEHWBAHUE 3HAHUK OOydaromerocs
MIPOMCXOAUT MO PE3YJIbTaTaM TEKYIIET0 KOHTPOJISL.

Bonpocs! 1J1s1 NpoBepKU YPOBHSA TeOPeTHYECKOI MOATOTOBKH 00y4alouerocs:

1. CoBpemeHHOe IpeICTaBIeHUE O CTpPOeHUH aroma. [lopsaok 3amosiHeHHsl ypOBHEH, MOAYpOBHEH M
opbuTaseli coriacHo npuHuuny [aynu, npasuny ['yuna. S, p, d u f - anemeHThI.

2. Ilepmonuueckuii 3akoH /I.MI. MeHneneeBa U ero TpakToBKa Ha OCHOBAaHUHM COBPEMEHHOW TEOpHUHU
cTpoeHus aroMa. PU3HUYECKHl CMBICT HOMepa nepuona. [lepuonasl u cemenicTea. ['pynnel ¥ MOATPyNIIBL.
3. KoBanenTtHas cBs3b. VOHHas CBsI3p Kak NpeAeibHbIN Cllyyail MOJSpHOW KOBAJEHTHOW CBSA3H.
[IoHsiTHE BaJICHTHOCTH U CTETIEHU OKUCIICHHUSL.

4. MexaHuzM 00pa3oBaHMs KOBJIEHTHOM XUMHUYECKOW CBsi3u. HacelljaeMocTh M HarpaBli€HHOCTb
KOBAJICHTHOM CBSI3U, T M G - CBS3b.

5. IlepBoe Hauano TePMOJUHAMUKH. DHTANBINSA. DHOUHAS TEPMUUYECKHUE U SK30TEPMUUYECKHUE PEaKIIIH,
MIPUMEPBHI.

6. IloHsATHS O CaMONpPOW3BOJILHO IMPOTEKAIOMIMX MPOLEccax. DHTPONUS - KakK (DYHKIHMS COCTOSHHSA
CUCTEMBI. 3aBUCUMOCTbD SHTPOIMH OT arperaTHOTO COCTOSHUS BEILIECTBA, €r0 MPUPOIBI U TEMIEPATYPHI.
7. JlaiiTe ompezeneHue MOHATHUAM: CTallMOHAPHOE COCTOSIHHWE, PaBHOBECHOE COCTOSHHE, MEPEeXO0HOe
cocrosiaue. [lapameTpsl cuctemMbl U GYHKIIUN COCTOSHHUS.

8. DOmeprus [ub6ca — KpuUTepHil CcaMONPOU3BOJIBLHOIO NPOTEKAHUS H300apHO-U30TEPMHUUECKUX
IIPOLIECCOB B 3aKPBITBIX CUCTEMAX. DK39P- U SHIIPrOHUYECKUE TIPOLIECCHI.

9. DOmneprus I'm60ca. IIporHo3upoBaHue HampaBICHUs CaMOINPOU3BOJIBHO MPOTEKAIOIIUX MPOILIECCOB B
M30JIMPOBAaHHBIX M  3aKpPBITBIX CUCTEeMax. TepMOAMHAMUYECKHE YCIOBHMS paBHOBecus. Poib
SHTAJBIIMUHOTO U SHTPOINUHHOTO (PaKTOPOB.

10. 3akon I'ecca( ¢opmynHpoBKa, MaTeMaTUYeCKOE BBIPAKEHHE) W CIEIACTBHS M3 HEro. JK30- U
SHOYHasgepMUUeckue nmporecchl. CTaHAapTHBIE TEIIOTH 00pa30BaHUS U CrOPaHUSI.



11. OOpatumbie 1 HeoOpaTUMBIE IO HAMPABICHUI0 XUMUUYECKHE PEaKIMH. 3aKOH JEHCTBYIOIIUX Macc.

KoHcTanTa XMMHYECKOTO paBHOBECHS, €€ (PU3NUECKHUI CMBICIL.

12. Xumuueckoe paBHOBecue. OrnpenereHHe CMEIICHHs XUMHUYECKOTO PaBHOBECHS INPU H3MEHEHHU

ycioBuid Ha ocHoBe npuHuuna Jle-Illarenpe.

13. PacTtBOphI, pacTBOpuUTENb, pAcTBOPEHHOE BeulecTBO. PacTBopuMocTh. CrocoObl BbIpaXeHHs

KOHLIEHTPALlUU pacTBOPOB.

14. KonnuratuBHbIE CBOICTBa pa30aBIEHHBIX PACTBOPOB AJIEKTPOJIUTOB. 3akoH Payns u cineactBus u3

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

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

K03 puienT.

16. T'mmo-,u30- W TrUNEpTOHWYECKHE pPacTBOPBl. OCMOJSPHOCTE M OCMOJSIBHOCTH. IlomsTHe 00

n300cMuH. Posib 0cMOTHYECKOTO JaBieHus B OMOJOru4Yeckux cuctemax. [lnasmonus, ruaponus, Typrop.

17. Teopuss snexTpoiauTHueckoil nuccounauuun AppeHuyca. IloHsATHE O CHIBHBIX U CJIa0bIX

anekTponutax . Koncranra nonusanuu. 3akoH pa3dasienus OcTBaniba.

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

pPacTBOPUMOCTHU. Y CIIOBUSI 0Opa30BaHMs U PACTBOPEHUS OCAIKA.

19. OKHCIUTENHHO-BOCCTAHOBUTEIbHBIE pEAaKIUW, WX THIBL. (OCHOBHBIE TOHATHUS: OKHCIIUTEID,

BOCCTaHOBUTEIb, OKHCIEHUE, BOCCTAHOBJIEHHUE. POJIb OKHCIUTENBHO- BOCCTAHOBUTEIBHBIX MPOIIECCOB B

MeTabonu3Me.

20. WNonmzamus Boasl. MoHHOe mpousBeaeHue Bojabl. BOAOpOIHBIM U TUIAPOKCHUIBHBIA MOKA3aTelb.

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

21. IIporonuTuyeckas TEOPHUs KHUCIOT u ocHoBanuil bpencrena-Jloypu. OCHOBHBIE OIpeneICHHUS:
MPOTOJIUTUYECKAs PEaKIHs, KUCIOTAa, OCHOBAaHME, aM(OJIUT, CONPSOHKEHHBIE IMaphl — KHUCIIOTa-

OCHOBaHUE. THUIIBI MPOTOIUTUYECKUX PEAKITUI.

22. OCHOBHBIC TIOHSATHUSI TEOPUU CTPOCHHS KOMIUIEKCHBIX COCIMHEHUWI: IEHTPaIbHBIA aTOM, JIUTaH[IH,

KOOPJIMHAIIMOHHOE YUCIIO, JEHTAaTHOCTh. BHOJIOrMYecKr Ba)KHbIE KOMIUIEKCHBIEC COSIMHEHHS: XEIaThl.

23. KoHcTaHTa HECTOWKOCTH KaK OCHOBHOW KpPUTEPHH YCTOWYMBOCTH KOMIUIEKCHOTO HOHa. BriBecTn

KOHCTaHTY HECTOMKOCTH Ha TIpuMepe KoMIiekcHoro katuona [Ag(NH3)]™.

24. Knaccudukanusi peakuuii B KHHETHKE: PEaKIIMd TOMOTEHHBIE, TeTePOTeHHbIE; PEaKIIMU MPOCTHIE U

CJIOXKHBIE.

25. TlpeaMeTr M OCHOBHBIE TIOHSATHS XUMHUYECKON KWHETHKH. CKOPOCTh XMMHUYECKOH peaKkiuu, CPEeIHss

CKOPOCTb TOMOT'€HHOMN PEaKINK, UCTUHHASI CKOPOCTh PEAKIIMH.

26. 3aBUCHUMOCTh CKOPOCTH XWMHUYECKOW pEaKIHH OT KOHIEHTpAIMH. 3aKOH JCHCTBYIONIMX Macc.

KoHcTaHTa cKOpOCTH peaklinu, ee GU3NIECKU CMbICIT.

27. 3aBHCHMOCTh CKOPOCTH peakmmu OT Ttemreparypsl. IlpaBmwio Bant-I'opda. OcobeHHOCTH

TeMIepaTypHOro Ko UIIMEHTa CKOPOCTH PEAKIIUHU AJIs1 OMOXUMHUYECKUX IPOLIECCOB.

28. Teopusi aKTHBHBIX COYIapeHHHA. DHEPreTHYecKuid MpodWiIb peakluuu; IOHATHE 00 DHEPruu

aKTUBaLUu. Y paBHEHUE AppeHuyca.

29. Karanmm3 w karanmm3atopbl. ['OMOTEHHBIW W TeTeporeHHbI Katanm3. CymHOCTh ACWCTBUS

KaTaJan3aTopoB.

30. Ponp karanm3a B KH3HENEATEIHHOCTH oOpraHm3MoB. (dDepmeHTaTwBHBIN Katanmn3. OCOOCHHOCTH

KaTaIUTUYECKON aKTUBHOCTH ()EPMEHTOB.

31. Bydepnsie pacTtBOpbl W cHCTeMbl. MexaHu3Mm  OydepHoro jeiictBus (Ha  TIpuUMepe

rupokapOoHaTHOTO Oydepa).

32. KonumvecTBeHHBIE XapakTepucTHKH OydepHbIXx cucteM (pH; 30Ha OydepHOro aeictus: OydepHas

€MKOCTB).

33. ®ocdarnble OyhepHbIe CHCTEMBI OPraHu3Ma, COCTaB.

34. ['emornobunoBast OydepHas cucreMa H ee JJoKaTu3alus.

35. AmMuHokucioTHas (OenkoBasi) OydepHas cuctema. KatnonHas u aHnoHHasl.

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

37. Bonopon. O6mas xapakrtepuctuka. B3aumopmeicTBue BOJOpOAa € KHCIOPOJOM, TaJOTre€HaMU,

AKTHUBHBIMH MCTAJIlIaMH U OKCHUJaMU. buonoruueckas PpOJib Boaopoaa.



38. Ilepokcun Bomopoma. Ilpupoma cBsizell W XUMHYECKHE CBOWMCTBA.  OKHUCIHUTENBHO-
BOCCTaHOBUTEJIbHASI IBOMCTBEHHOCTh. bruonorndeckas poinb. [IpuMmeHenne B MeuinHe U papMaiuu.

39. OO6mas  xapaktepuctuka d37eMeHTOoB |A  rpymmbl. OcoOEHHOCTH KOMILIEKCOOOpa3oBaHUS
anemeHTOB |A rTpymmbel . buomornyeckas poiib B MHUHEpalbHOM OanaHce opranu3Mma. [IpumeHeHue
COEIMHEHUI IUTHS, HATPHS U KaJlusl B MEAUIIMHE U (apMallUu.

40. O6mas xapakrepuctuka ieMeHToB |IA rpynnsl. buonornueckas ponp xambuus. IlpuMenenue
COEIMHEHHI MarHus, KaJlbliug U 6apusi B MEIULIMHE U B apMalluu.

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

39. OO6mas xapaktepuctuka 35eMeHToB Il A rpynmel. XuMuueckas akTUBHOCTh 00pa U aTIOMHHHUS.
AHTHCENTHYECKHE CBOWCTBA OOpHOW KUCIOTHI W Oypbl. [lpuMeHeHHWE aTIOMUHHS B MEIUIMHE U
dhapmanuu.

42. O6mas xapakrepuctuka 31eMeHTOB IVA rpynnsl. CoeluHEHUs yriepoja - OCHOBA >KMBBIX
opranu3MoB. buosorudeckas poisib yriiepoaa u kpeMuusi. TokcuuHoe aeiictBue okcuna yriaepona (II).
43. O6mas xapakrtepuctuka s31meMeHToB VA rpynmbl, buonormueckas ponb azota, ¢ocdopa,

MBIIIbAKA. XUMUYECKHE OCHOBBI MPUMEHEHHUS B MeAMIMHE U (papmanuu ammuaka, okcunaa azora (1),
HUTpATA HATPHS, OKCHUJIOB U COJIEH MBIILIbSIKA, CYPbMbI U BUCMYTA.

44, A30T. DIEKTpOHHOE CTPOCHHE aToMa, BO3MOJKHBIE CTENEHU OKUCHeHUsA. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHAS JIBOMCTBEHHOCTh A30THCTOM KHCIOTBI M €€ coiieil. [IpuMeHeHue B MeIUIIMHE U
dapmaruu. TOKCHYHOCTH COJICH a30THOM M a30THCTOM KHUCIIOT.

45. Oo6mas xapakrepuctuka 3memeHToB VIA. Kucnopona. AminorporHbie MoaudUKaud KACIOPOa.
XuMH4ecKass aKTUBHOCTb MOJIEKYJISIPHOIO Kucjopoaa. buonorudeckas poisib kuciopopaa. Ilpumenenue
030Ha M KHCJIOPO/a, a TAKXKE COCTUHEHUN KUCIIOPO/Ia B MEAUIIMHE U (hapmanuu.

46. Cepa. OOmias xapakTepuCTHKa. OIJEKTPOHHOE CTpOeHHE aroma. KHuCIOTHO-OCHOBHBIE U
OKHCJIUTENBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA coeAMHEHNN cepbl. [IpuMeHenune ceprl €€ COeIUHEHHN B
MeIUINHE U (hapMalyH.

47. Onementsl VIIA rpynner (ramorensr). OOwmias xapakrtepuctuka. [IpocTble BemecTBa U X
XUMHUYECKass AaKTUBHOCTb. XJOp, CTPOEHHE aroMa, MOJIEKYJIbl M MOHOB, CTENEHU OKUCIICHUS.
Kucnopoaubie kucinoTel xj1opa u ux conu. buonornyeckas pons xjaopa. [I[puMeHeHne coeMHeHui Xaopa
B MEJIULIUHE.

48. Bbpowm, ion. Ctpoenue atroMoB ¥ HoHOB. CTeneHn okucienus. Kucinoponnele coennnenns oOpoma u
Hona. buonornyeckas pons Hona. [Ipumenenue coequHenuii Opoma 1 Hoja B MeAMLIMHE U (hapMaruu.
49. O6mmas xapaktepuctuka aeMeHToB VIB rpynmsl. Xpom. DnekTpoHHOE cTpoeHHe aToMa Xpoma.

Kuc10THO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA COEAMHEHUI XpoMa (Ha mpumepe
OKCHJIOB U TUJPOKCHJIOB XpoMa). bronornyeckoe 3HaueHre XpomMa 1 MOJIHO/IeHA B OpTaHU3ME.

50. OO6mas xapakrepuctuka snemeHToB VIIB rpynmel. Mapranen. D7eKTpOHHOE CTpPOCHHME aTOMa,
XapaKTepHbIE CTETIEHN OKHUCIIeHHsI. KHCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
COeIMHEHUH (Ha MpUMepe OKCUI0B M THAPOKCUIIOB Mapranua). Vcronbp3oBaHue nepMaHraHara Kauus Kak
AHTHUCENITHYECKOTO CPEACTBA.

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

52. KobGaneT u Hukenn. Baxneimme coeaunenus ko6anbta (II), xoGambra (1) u nukens (I1).
OO6pazoBanue KOMIUIEKCHBIX coenHeHni. Butamun Bis.
53. OO6mass xapakTepucTuka »3jJeMeHTOB |B rpynmbl. DNeKTpoHHOE CTpOeHHE aroMa MeIu.

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

54. OOmast xapakrepucTuka 31meMeHTOB |IB rpymnmel. DnekTpoHHOE CTpOeHHe aToMa IIHMHKA.
Bronornveckast ponb; nUHKOCOAEpKamme (epMeHTHI. Vcrmonp30BaHNe COCTUHEHWH ITUHKA W PTYTH B
Ka4yecTBE JIEKAPCTBEHHBIX MPENapaTos.

7.4 MeToan4yecKkne MaTepHaJIbl, ONpeessaoIue NPoueAypPbl OlleHUBAHUS 3HAHMH, YMEHHH,
HABBIKOB M (WJHM) ONBITAa [JAEATEJbHOCTH, XapaKTepHU3YKOIIHX IJTanbl (OPMHPOBAHHSA



KOMIIeTeHIMii

OnenuBanue cHOPMHUPOBAHHOCTH KOMITETEHIIMI OCYIIIECTBIIICTCS B XOJ€ TEKYIIEro KOHTPOJS U B
X0JIe MPOMEXYTOYHOM aTTECTAI[MU HA 3a4eTe U Ha dK3aMeHe. B 9K3aMeHAIIMOHHBIN OUJIET BKITIOUYAIOTCS
TP TEOPETHUECKUX BOMPOCAa H 3aJaHWe [UIsl TPOBEPKU YMEHHSI OOyYAIOUIUMUCS TPUMEHSTH
TEOPETHYECKUE 3HAHMS IJIS1 PEIICHUS] MPAKTHYECKUX B MPOdeCCHOHATBHO OPUECHTUPOBAHHBIX 3a]1a4.

Kaxnplii 3K3aMEHAIlMOHHBIA BOMPOC U 3a/JaHMe OILCGHWBACTCS MO NATHOAUIBHON —IIKame.
DK3aMeHAIMOHHBIC OMJIETHI YTBEPXKIAIOTCS HA 3aCeTaHuH Kadeapsl.

ITopsinoK BBICTABIIEHMS OLICHOK 32 3K3aMEH.

Ornenka 3a sk3ameH () onpeaensieTcs Kak cpeaHeapuhMeTHIeckoe CyMMbI OTBETOB Ha BCE BOIIPOCHI
Y 3aJIaHMs], YKa3aHHBIC B 9K3aMEHAITMOHHOM OWJIETE, C TOMOIIIBIO (DOPMYJIBI:

Bl+ B2+ B3+ [p
2 5
rae B1, B2, B3- ouenkasa |, 2, 3 nonpoc Gunera;

Ip — oueHka 13 IPAKTHYECKOE HaHHe,
Hroromas oueHka no  gdcinnmide (H)  BECTARIAETCA ©  yHeTOM  peliTHHrOBOTO
QA NOTYHEHHOT TPH CCBOSHHH THCLHIHHEL
I+ P
H= .
Iae P - peliTHronsii Danm mno THCHHIUTHHE,
T~ DUEHKD T8 IRIAMEH.

HrtoroBass omenka mo gucnumumHe (M) ompemenseTcss B COOTBETCTBUM C  MPaBUIIAMH
MaTEeMaTHYECKOT0 OKPYIJICHHS, IepecyeT B OICHKY 10 S5-OaIbHOM IIKajie OCYIISCTBISETCS B
COOTBETCTBHHM CO IIKAJIOH Tepecdyera OaJIOB IO JWCIUILIMHE MPU TPOMEKYTOYHOW aTTECTAllUU B
dhopme 3K3aMeHa.

8. YueOHO-MeTOAMYECKOE 00ecTIeYeHre JUCIUILIHHbI
8.1 OcHoBHas JUTEpaTypa

IleuaTHBIC M3MAHAS

DJIEKTPOHHBIE U3JJAaHUS

1. Konmuun, A. B. O6mas
xumus : yaueOHuk / A. B.
Konnun ; mox pexn. B. A.
ITonkoga, A. B. JKonauHa. -
Mocksa : [90TAP-Menua,
2014. - 400 c.

2. JlutBunaoBa, T. H.
Xumusi. OCHOBBI XUMHUH JIS
CTYJIEHTOB MEUIIMHCKUX BY30B
/ T. H. JIutBunoBa, B. B.
XopyHxuii. — 6-e u31., cTep.
— Cankr-IlerepOypr : Jlans,
2024, — 532 c.

1.  Konnun, A. B. O6mas xumust : yueOnuk / A. B.
Konnun ; nox pen. B. A. Ilonkosa, A. B. )Konnuna. -
Mocksa : [DOTAP-Meana, 2014. - 400 c. - ISBN 978-5-
9704-2956-3. - Tekcr : anextponsslii / OBC "Koncynbrant
crynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970429563.ht
ml (mata oopamenus: 11.09.2025). - Pexxum goctymna : 1o
TIOJTITHICKE.

2.  JlurBuuosa, T. H. Xumusg. OCHOBBEI XUMHH IS
cTyaeHToB MeaunuHckux By3oB / T. H. JIutBuHoBa, B. B.
Xopymxuii. — 6-e u3f., crep. — Cankrt-IlerepOypr : Jlans,
2024. — 532 c. — ISBN 978-5-507-47325-0. — Texkcr :
ANEeKTPOHHBIH // JIaHb : AIEeKTPOHHO-OUOIHOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/360452 (nata
obpamienus: 11.09.2025). — Pexxum poctymna: 11 aBTOpU3.
I0JIB30BaTENEH.

8.2 /lomosiHUTe/ILHAS JIUTEPATYPA

IleuaTHBIC M3MaHAS

DJEKTPOHHBIE U3JAHUS

1. Ilomkos, B. A. O6mas xumus

1. XKonuun, A. B. O6mas xumust [Teker] : yue0. /
A. B. Xomnaun ; mox pen. B. A. [lonkosa, A. B.

Komuauna. - M. : I'DOTAP-Meana, 2012. - 400 c.
2. Tlomnkos, B. A. O6mas xumus [Tekct] : y4eo. /

[DnexTponHsbIi pecypc] : yueb. / B.A.
[Tonkos, C.A. Ily3akos. - M. : T'DOTAP-
Menua, 2010. - 976 c. — Pexxum nocryna:




B.A. ITonkog, C.A. [Ty3akos. - M. : TDOTAP- o moaucke http://www.studentlibrary.ru/
Menmua, 2007. - 976 c. book/ISBN9785970415702.html

3. [IpakTrkym mo o01Iel 1 GMOOpraHUIECKOM
XUMHH : yae0.mocobue / mox pen. mpod. B. A.
[TonkoBa. - 4-e U3 ., mepepad. u aoi. - M. :
Axanemus, 2013. - 256 c.

4. Xumusi: OCHOBBI XUMHUHU KUBOTO [ Tekcr] :
yuae0.7s cTya. By3oB / B. . Cnecapes. - 5-¢ u3n.,
uctp. - CII6.: Xumuznar, 2009. - 784 c.

9. Ilepeyenr pecypcoB HHGPOPMANNOHHO-TEJEKOMMYHUKAUMOHHOH ceTn «HTEpHET»
HeO0O0XO0AMMBIX JJIS 0CBOEHH S TUCHUILINHBI,)BC

1. IToptan «O6pazoBanue» [ DNEKTPOHHBIN pecypc]. — Pexum gocryna:
http://www.humanities.edu.ru.

2. ®epepanbublit moptan «Poccuiickoe o6pazoBanue» [ DNeKTpOHHBIHN pecypc]. — Pexxum gocrymna:
http://www.edu.ru.

3. ®enepanbHoe xpanuuiie «Ennnas komiekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOBY
[DnmexkTpoHHEI pecypc]. — Pexxum mpocryma: http://school-collection.edu.ru u ap.

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

5. Caitt HayuHo-nionyssipHoro xypHaina no KCE[DQnexkTponnsiit pecypc]. — Pexum gocryna:
http://www.limm.mgimo.ru/science/links.html —

6. Hayunsrii xxypHair «Naturey» [ DnekTpoHHBIH pecypc]. — Pexxum goctyna: www.nature.com/ —
7. Hayuno-nonymnspHbii )xypHan «Hayka v )xu3Hb» [ QneKTpoHHBIN pecype]. — Pexum nocryna:
nauka.relis.ru/rubriki.htm —

8. NuTepHeT-pecypc «Ycnexu @usznueckux Hayk» [Dnexrponnsiii pecypc]. — Pexxum nocrymna:
ufn.ioc.ac.ru/ufn.html -

9. http://www.biblioclub.ru 55C «YHuBepcuteTckasi OMOTHOTEKA OHIANH»
10.www.e.lanbook.com O5C Usnarenscra «JIAHDbY

10. JInueH3u0HHOE ¥ CBOOOHO PAacTIPOCTPaHsieMOe MPOrpaMMHoOe obecredeHne

HaumeHoBaHue Jorosop
CepBuC IPOBEPKU YHUKAIBHOCTH TEKCTA JloroBop Ne 170/9T ot 11.08.2025
1C: Vuauepcuret Ilpod Horosop Ne 27 ot 30.04.2014
kaspersky endpoint security KonTtpakt 189/3T ot 25.08.2025
Apxwusarop 7-zip becruaTHbIi
Adobe Acrobat Reader DC BecruiatHslit
Astra Linux Common Edition Jloroop Ne 199/9T ot 12.09.2023
1C: DnextponHoe obyuenue. KoprnopatuBHblit Horosop Ne 78/3T ot 06.06.2022
YHUBEPCUTET
1C: DnexrponHoe oOyuenue. Beb-kaOuner Horosop Ne 78/3T ot 06.06.2022
IpernoJiaBaTess U CTyJeHTa
Koncynprant [Liroc KonTpaxt 303/9T ot 16.12.2025

11. Onucanue MaTepHaJbHO-TEXHMYeCKON 0a3bl, HeOOXOAUMOH [Jsi  OCYLIeCTBJIEHHSA
o0pa3oBaTeIbHOIO NMpoIecca Mo JMCHUIIHHE

11.1 IomeneHus 1l MPOBeACHUA Y4eOHbIX 3aHATHI

[lomemennss  mast  TpOBEACHUS  Y4EOHBIX  3aHATHHA,  COOTBETCTBYIOIIME  JICHCTBYIOLIMM
IIPOTUBOINOXKAPHBIM IIPAaBUJIaM U HOPMaM.


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

11.2 Texnuveckue cpeacTBa 00yuYeHUst

I[JI}I peam3ani JUCHUIIIIMHBI UCTIOJIB3YIOTCH CIICAYIOIINC TCXHUYCCKUEC CPCACTBA:

- TEXHUYECKUE CPEACTBA Mepenaun yuyeOHOW MHpOpMaIMN — MPOEKIMOHHAs amnmnapaTypa IIUPOKOro
Ha3HAYCHMUS;

- obopyznoBanue (AyIUTOpUH ¢ MYIbTUMEAUMHBIM 000pYyIOBaHHEM; HaOOphl XUMHUYECKOW MOCY/bI;
PEaKTHBBI; TEPMOMETPBI; HMOHOMEPBI-pH-METphl; KOHAYKTOMETpP; CTalarMOMETPhI; BUCKO3UMETPHI;
MUKPOCKOTIBI;  (DOTOIIEKTPOKOIOPUMETP; CHEKTPOPOTOMETP; aHAJUTHUYECKHE BEChl; TEPMOCTaT;
CYyIIMJIbHBIA 1IKad; JeNUTeNbHbIE BOPOHKH; OIOPETKM Ui TUTPOBAHMSA, IEPEMELINBAIOIIEE
YCTPOMCTBO MJIsi AKCTPArUPOBAHUS; YCTAHOBKA TOPHU30HTAIBHOTO U BEPTHKAIBHOIO AJIEKTpodopesa;
MarHUTHbIE MEUIAJIKH; HarpeBaTesb NpoOUpOK; EeHTpUyTy.)

IToMeliennst OCHaIIEHbI KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOYEHUS K ceTh HTepHeT
1 00ecrieueHreM JIOCTYIIA B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA.
11.3 IlomeneHus 1Jisi CAMOCTOSITEILHOM PadoOThI
[TomenieHus: OCHAIIEHBl KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOYKHOCTBIO MOJKIKOYEHHUS K ceTh MHTepHeT u
o0ecrniedeHus JOCTyIa B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.



Pa6ouas nporpamma nucuuruinabl «O0IIas 1 HEOpraHUYecKas XUMHU)

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

OO6cyxneHa:

Ha 3aceJaHuu Kadeapsl oOuen u

OHMOJIOTUYECKON XUMHH,

3aB. Kadenpoit OnboexbsH K.C.

CornacoBaHa u PEKOMCHIOBaHa K MCIIOJIb30BAHUIO B O6pa3OBaTeHBHOM mponecce s O6y‘IaI-OH_II/IXCH 10

Hanpasienuto noarotoBku 19.03.01 buorexnonorust 2026 roga nHabopa ounoii popmsl o0yyenus. [1nan
on06peH Yuenbim copetoM CTIT MY 27 mas 2026r, npotokon Nel0.

PyxoBonutens OIIOII BO Yypunosa T.M.

JlexaH QakynpTeTa ryMaHUTapHOTO
U MEIUKO-OMOJIOTHYECKOr0 00pa3oBaHus I'epacumenko 1.H.
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