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1. ean u 33124 U3y4eHUs TUCUMILIUHBI (MOYJIs1)

1.1 Heab ocBOEHUN TUCHUIIMHBI
Ilenpto OCBOCHUSI MUCHUIUIMHBI SIBIsIETCS (OPMUPOBAHUE Y CTYICHTOB: OOIIEro
MPEACTABICHUS O XHWMHHU; POJIM U MECTE€ €€ B €CTECTBO3HAHWU; MHPOBO33PEHUECKOU,
OOIIETECOPETHUECKON M METOJOJIOTUYECKON 0a3bl ISl M3YYCHUS OCHOBHBIX W CHEIHMATBHBIX
€CTECTBEHHOHAYYHBIX JTUCIIUTIIIMH.

CdopMupoBaTh 3HAaHUST OCHOBHBIX IIOHSITHM W 3aKOHOB XHMHHU, CBOWCTB
BOXHEUIIIMX BEIIESCTB, OKPYKAIOIIMX YEJIOBEKAa B MOBCEIHEBHOM >KU3HU, MPUPOJIE,
MPOMBIIIUIEHHOCTH, TIOHUMAaHNE CYTH XUMUYECKUX ITPEBPAICHUN.

1.2 3agauy qUCHMIIINHBI

CdopmMupoBars y CTyJI€HTOB:
®3HAHWE OCHOBHBIX 3aKOHOB XWMUH, 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKHX MPOIECCOB;
® AHATM3UPOBATH U KJIACCU(DUIIMPOBATH XUMHUUECKHE CHUCTEMBI U MPOTEKAIOIINE B HIX PEAKIIHH;
® yMEHHE TPE/ICKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHUS UX CTPOCHHS U
MPUHIUTIOBXUMHYECKUX TPEBPAICHUN;
e IIpEJ/ICTaBIICHUE O HANOOJIee TIaBHBIX JOCTIKEHUSIX U Tpo0IeMax COBPEMEHHON XIUMHH,
€eTIPAKTHIECKUX BO3MOKHOCTSIX;
®HABBIKM IKCIIEPUMEHTAIEHOW PabOTHI B J1a00paTopuy;

1.3 MecTo qucuuniuHbI (MOAYJisl) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbI

Jucuunnuza «XUMHUsS» OTHOCUTCS K 0043aTeNIbHOM YacTH, OpMUPYEMON ydaCTHUKaMU
oOpasoBaTenbHbIX OTHOmIeHWH broka 1 "Jlucuumiwasl (Momaynau)" ydeOHOTO IUIaHa TIO
HarnpaBiieHnto noarotoBku — 05.03.02 I'eorpadus (O6akamaBpuar) 0a3upyeTcss Ha HIKOJIBHBIX
3HAHUAX Kypca XUMUHU, PU3UKHU (Ta30BBIC 3aKOHBI, CTPOCHHE aToMa U JIp.) .
JlaHHasi TUCHUIUIMHA SBISETCS TMpeALIecTBYIOmend st aucuuiuind  «[ uapomorusy,
«3emiieBesieHUs», «OCHOBBI HAYYHBIX UCCIIEA0OBAHUI U JIP.

B cootBeTcTBUM C pabounM y4eOHBIM IUTAHOM AMCLUIUIMHA H3y4daeTca Ha 1 Kypce o
ouHO Gopme oOyueHus. Bua npoMexxyTouHOM aTTecTalluu: SK3aMeH.

1.4 TlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB O00yUeHHs] MO JUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C IUVIAHNPYEeMbIMH Pe3y/JbTATAMM OCBOEHHUS 00pa3oBaTe/bLHOM
nporpammbi3ydyenue AaHHON y4yeOHOMU JTUCIUIUIMHBI HAIMPaBJICHO Ha
dbopMupoBaHHe y

oOyuaronmxcs caeayoInX KOMIeTeHIUN:

Kox 1 HanMeHOBaHNE HHANKATOpa™ NOCTIKEHUS Pe3ynbraTel 00y4ueHHs 10 TUCTIUTUINHE
KOMIIETEHIINHA

OIIK-1. Cnocoben mpuMeHSTh 0a30BBIE 3HAHWS B OOJIACTH MATEMATHUYSCKHX M €CTECTBEHHBIX HAyK, 3HAHUA
(hyHOaMEHTATBHBIX Pa3feoB HAyK O 3eMile IPH BHIIONHEHUH paboT reorpaduaeckoil HanpaBIeHHOCTH

MOTIIK-1.1. Crioco0eH ncnoins30BaTh 0a30BbIE 3HAeT OCHOBHBIC 3aKOHBI XMMUHU, METOJbI KAYCCTBEHHOI'O U
3HaHUS B 00J1aCTH (PYHJAMEHTAIBHBIX Pa3JIelioB KOJIMYECTBEHHOI'O aHalm3a, ¢busnueckue METOJIBI
MaTEMAaTHKHU B 00beME, HEOOXOIMMOM ISt HCCIICIOBaHMS

BJIQJICHUS] MATEMATHICCKUM arnmapaToM B YMeeT MpoBOIUTh PACUEThI [0 OCHOBHBIM 3aKOHAM XHMHH,
reorpaduecKuX HayKaX, Jjist 00pabOTKU MTOJIE30BATHCS XMMHYECKO CHMBOJIUKOI; KOIMYECTBEHHO
nHpopMaInK U aHaIn3a reorpaduueckux OITKCATh MPOLIECCHI, COMPOBOXKIAFOIIHECS H3MEHEHHEM
JIAHHBIX. (hU3UUECKOr0 COCTOSIHUSL U XUMHUYECKOTO COCTaBa B

CUCTEMax pa3J'IPI‘IHOI71 CJIOXKHOCTH; IIPUMCHATH
COBPCMCHHBIC HAYYHBIC MCTOAbI ITO3HAHUSA TPUPOABI U
BJIAACHUC MU HAa YPOBHC, HCO6XO,Z[I/IMOM JJIs pCIICHUS
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KOZ[ 1 HAMMCHOBAHUC I/IHZ[I/IKEITOpa.>l< JOCTHXXCHU A
KOMIICTCHIINH

P€3yJ'H)TaTI)I 06yq€HI/I$I 10 JUCHHUITITIMHE

npoeccHOHAIBHBIX 3a1ad

Brnageer MeTogamMy XMMHUYECKOTO aHAIN3a OKpPYKaroLen
Cpezbl Ul BBIBICHUS €€ BO3MOXHOCTEN U PECYPCOB C
ETIbIO MX UCTIONb30BAHMSI B paMKax MpodeccnoHaIbHOMI
JIeSITebHOCTH

HOIIK-1.2. CnocobeH WHCIONB30BaTL 0a30BbIE
3HaHUSA (PYHIAMEHTATBHBIX pa3lelioB (DU3HKH,

3Haer OCHOBHBIC IIOHATUA n 3aKOHBI XHUMMHH,
3aKOHOMCPHOCTHU TMNPOTCKAHUA XHUMHUYCECKUX IIPOILECCOB,
MCTO/Abl KAYECTBCHHOI'O U KOJIMYCCTBCHHOI'O aHaJIn3a

XUMUH, OHOJOTHH, DOKOJIOTHH B  0ObeMe,
HEOOXOMUMOM  JUII  OCBOCHHUS  (PH3HUUCCKUX,
XUMUYECKHX, OHONOTMYECKUX, OSKOJOTHYECKUX

OCHOB B 00med, (u3uueckoil W ColHajIbHO-
9KOHOMUUECKOH reorpaduu

VYmMmeer MPpUMCEHATH 3HAHUA (byHZ[aMeHTaJ'IBHHX pa3acioB
XUMUH IJ1s1 OITMCaHUsA TPOLECCOB 1 HBHGHHﬁ,
MPOUCXOAAIINXB JKMBOI npupoac; NpUMEHATH MMOJTYUYCHHBIC
3HaHUA 110 XUMUM JJIs pECIICHUSA HpO(i)eCCI/IOHaJ'II)HI)IX 3aJga4

Brageer crocoOHOCTBIO NPUHUMATh FPAMOTHBIE, HAYYHO
000CHOBaHHbBIC IPO(ECCHOHATBHBIC PEIICHUSI

NOIIK-1.3. CnocoOeH ucnosab3oBaTh 0a30BbIE
ob1menpodeccrHoHaNbHbIE TEOPETUICCKUAEC 3HAHUS
o reorpaduu, 3eMJIeBEACHHH, TeOMOP(OIOTHUH C
OCHOBaMH T€OJTOTUH, KIUMATOIOTHH C OCHOBAMH
METEOpOJIOTHH, THIPOJIOrHH, OHoreorpaduu,

3Haer HOPMbI TEXHHUKH 6e3OHaCHOCTI/I, METOJOJIOTHKO XUMHH,
(I)I/ISI/I‘IGCKI/Ie 1 XMMHUYECKHE CBOMCTBA BCHUICCTB, BO3MOXXHBIC
PUCKH, OCHOBBI XUMHNYCCKOI'0 SKCIIECPUMEHTA, CTAaHAAPTHLIC
METOJHUKH XUMHUYCCKUX I/ICCJ'le)IOBaHI/Iﬁ

reorpaduu MoyB ¢ OCHOBaMH MOYBOBEICHUS,
naHmaTOBEACHUN TP BHINOJIHEHUH padoT
reorpaduIecKoil HaNPaBJICHHOCTH.

VYmeer 6e30macHO MOIB30BATHCS XUMHUSCKHMH PEaKTHBAMH
u XUMHNYCCKUM 060py}103aHMeM IpOBOJUTH
OKCICPUMEHTAJIBLHBIC MCCIICIOBAHUA U aHAJIU3UPOBATH
PE3YyabTAThI, IPUMEHATH METOAOJIOTUIO XUMUH JJIs1 PEIICHUSA
npohecCHOHANILHBIX 3a]1a4

Brianeer HaBbikamMu paboThl B XMMHYECKOH J1a0OpaTOpPUU U
TEXHOJIOTUYECKHUX YCIOBHSX, C XAMHICCKUMH PEAKTHBAMU U
XUMHYECKMM O00OpYJOBaHHEM, CIIOCOOHOCTBIO BHEIPSITH
JOCTIKCHHS XMMHH IPH DPELICHHH NPO(ecCHOHATBHBIX
3amad

Pe3y.]'IBTaTI>I O6y‘IeHI/IH M0 JUCHUIINIMHE AOCTHUTarOTCsa B paMKaxX OCYIICCTBJIICHHUSA BCEX
BHUI0B KOHTAKTHOM M CaMOCTOSATEILHOMN pa6OTBI 06yqa101u1/1xc>1 B COOTBETCTBUU C YTBECPKIACHHBIM

y4eOHBIM TUTAHOM.

I/IHI[I/IKaTOPBI JOCTHXKCHHUA

KOMIIETEHIINH

CUMTAIOTCS  COPMHUPOBAHHBIMHU  IIPU

AOCTHIKCHUH COOTBETCTBYIOIIHUX UM PE3YJIbTAaTOB O6yLIeHI/I5[.

2. CTpyKTYypa U coiepKaHue TUCHUIIIHHBI
2.1 PacnipenesieHHe TPYAOEMKOCTH JUCIHUILUIAHBI 10 BUAAM PadoT
OO6ras TpyI0EMKOCTh AUCIHMILUIMHBI cocTaBisieT 3 3adetHbiX exunuil ( 108 yacos), ux

PacipeacIICHUC 110 BUJAaM pa60T IMpCACTAaBJICHO B Ta6J'II/II_Ie

Bugsr pabor Bceero Dopma 00ydeHHs
4acoB OYHast
1 2
ceMecTp CeMecTp
(dacer) (dacer)
KonTakTHasi padoTa, B TOM YucJe: 36,3 36,3
AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHATUS JEKIMOHHOTO THIIA 16 16 -
71a00paTOpHBIE 3aHATHS 18 18 -
HMnas xoHTaKkTHasi padora:




KoHTpois camocTosTenbHO# paboThl 2 2 )
(KCP)
[Mpomexyrounas arrectanus (MKP) 03 0,3
CaMO(‘:TOSITeJIbHaSI padora, B TOM 36 36 )
qucie:
OdopmireHne 1a00paTOPHBIX paboT 12 12 -
CamocrosTensHOoe H3yIeHHe 10 10 )
TEOPEeTUYECKOro MaTepHaa
CamocTosTeNnpHOe pelieHue 3a1a4y 6 6 -
IoaroroBka K TEKyIIeMY KOHTPOIIO 8 8 -
KonTpoas: 35,7 35,7
[ToxaroroBka k sK3aMeHy 35,7 35,7 -
Oomas gac. 108 108
TPYAOEMKOCTH B TOM YHCJIe

KOHTAKTHAS 36,3 36,3

padora

3a4. efl 3 3

2.2 Conep:xkaHue TUCIUIIHHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHBI.
Pa3zzenbl (TeMbl) AUCIMIUIMHBI, H3ydaeMbie B 1cemecTpe (0uHO# opmbl 00yHUeHsI)

KonunuectBo yacos

AynutopHas Breaymr
Ne HaumeHnoBaHue paszienoB (Tem) Y/TOP opHas
Bcero pabora
pabora
JI 113 JIP CPC
1 Beenenne. OcHOBHBIC TIOHATHS U 3aKOHBI XUMHH. KJ1acchl 8 - 4 4
" |HEeOpraHWYECKHUX COEAUHEHUMN
2 Crpoenue BemectBa. [lepronnueckuii 3aK0H U IepUOANYECKAs 8 2 2 4
) cucrema anemeHToB J1.1. MenneneeBa. XumMudeckasi CBS3b.
3 DHepreTrKa XUMHUYECKUX MPOLIECCOB. XUMUYECKask TEPMOMHAMUKA 4 2 - 2
' U XUMUYECKOE PABHOBECHE.
4. | Xumunueckas kuHeTHka. Kartamms. 8 2 2 4
5. |PacrtBopbl. Peakiuu B BOJHBIX pacTBOpax. 12 2 4 6
OKHCIUTENTbHO-BOCCTAHOBUTENBHBIE  MPOLIECCHI,  UX 8 2 2 4
6. |3aKOHOMEPHOCTH U MX POJIb B OMOJIOTMYECKUX CHCTEMaX.
DJIeKTPOXMUMHUYECKHE MPOLIECCHI.
7. O030p CBOICTB AIIEMEHTOB M HIX BAYKHEHIIINX COSIMHECHH. 16 4 2 10
8 |Meronpl aHaIM3a BELIECTB 4 - 2 2
UTOI O no pazoenam oucyuniumnvl 16 18 36
Kontpons camocrosarensHoit pabotsl (KCP) 2 - - - -
IMpomexyrounas arrecranus (MKP) 0,3
[oAroToBKa K TEKyIIeMy KOHTPOIIO 8
OO0111as TpyJ0eMKOCTb TI0 AUCHUTLTHHE 108

[Mpumeuanwue: JI — nekuun, 13 — npaktuueckue 3anstust /| cemuHapsl, JIP — nmaboparopHsie
3ansaTus, CPC — camocTosiTenbHas paboTa cTyAeHTa




2.3 Conep:xkaHue pa3aeaoB (TeM) TUCHUTLIHHBI
2.3.1 3aHATHSA JeKIHOHHOI'0 THUIIA

HanmenoBanue paszena
(Temsbr)

Coneprxanue paszena (TeMbl)

dopma
TEKYIIETo
KOHTPOJA

Beenenne. OcHoBHEIE
TMOHATHS U 3aKOHBI
xumun. Kiaccel
HEOpraHUYEeCKUX
COEIMHEHUI

IIpenmer u 3amaun xumuyu OCHOBHBIE TOHATUS U 3aKOHBI
XUMHHU. Ponb XMMHK B HAyYHO-TEXHUYECKOM IIporpecce.
PazBuTHE XMMUU B MEXIMCIMIUTUHAPHBIX HAYYHBIX 00JIACTSX.
[IpoGiems! skonorun. HoBble HanpaBiIeHHs: COBPEMEHHOM
XUMMH 1 XUMUYECKOM TEXHOJIOTMH . HHTErpalliy U CHHTE3a
€CTECTBEHHOHAY4HBIX 3HaHMI Kiacchl HeopraHuueckux
COEAMHEHUI: OKCUIIBI, KUCIIOThI, OCHOBAHHUS, COMH.

VcTHBIA
orpoc
KP,

JIP

N

CrpoeHue BeniecTsa.
ITepuoanueckuii 3aKoH
Y TIepuoInvecKas
CHUCTEMa DJIEMEHTOB
J.1. Menpeneepa.
Xumudeckast CBsI3b.

BonHoBbIE CBOMCTBA AJIEKTPOHOB B aTOME. Y paBHEHHUEE
Bpoiins. OCHOBBI KBaHTOBO-MEXaHHUUECKON TEOPUU CTPOEHUS
atoma. BonuoBast gynkius. KBanTtoBbIe yrca.
AToMHBIE S, P, d, - opOuTanu. 3anoNHEHNE IEKTPOHAMHU
aToMmHbIX opouTtaineii (AO). [IpaBuno [aymu. [TpaBuio Xynna.
Iepuonnueckuii 3axon J[.11. Menneneesa. Ilepuonuueckas
cucrema 3JeMeHTOB. [leproanyecky n3MEHSIOUECS] CBOWCTBA
3JIEMEHTOB, MX CBSI3b CO CTPOCHUEM 3JICKTPOHHBIX 000JIOUEK
aTOMOB. Pannycel aTOMOB, 3HEprusi MOHU3aLUY,
3aKOHOMEPHOCTHU B UBSMEHCHNHU 3TUX BCIUYUH. ITonoxxenune
XUMUYECKOT0 AJIEMEHTA B MEPUOANIECKON CUCTEME KaK €ro
IJIaBHEHIIAsi XapaKTEPUCTHKA.
Xumudeckas cBsi3b. [lepekpbiBaHUE aTOMHBIX OpOUTaNIel Kak
ycioBue obpazoBaHus cBs3U. [loHATHE O MeTOzIE
BaJICHTHBIX CBA3EH (BC). I'mbpunu3aiiust aTOMHBIX
opbuTtaineil. TUITBI XUMUYECKOH CBS3H:
KOBaJICHTHAs, NOHHAs
MeTaJlJInYecKas. ITorenuman
HMOHHU3AIMH. DJIEKTPOOTPUIIATEIHHOCTb.
CaoiicTBa KOBAJICHTHOW Y MOHHOM CBsI3€il.
Paznuuus B usmueckux CBOICTBaX
BEIIECTBC MOHHOM, KOBAJICHTHOM M METAJINIMYCCKOM CBSI3BIO
BonoponHast cBs3b. XUMHYECKass — CBSI3b B
KpHcTamiax(aToMHasi, HMOHHas,
MOJIEKYJISIpHasi ~ KpHCTaJIMuecKa
CTPYKTYpa). IIpencraBnenue 0  monuMopduzmMe
1 U30MoppH3Me.
MexMoneKyIspHbIE CUIIbI B3aUMOACUCTBHUS.
XuMHUeCcKas CBSA3b B KOMIUIEKCHBIX COCTUHEHUSIX. TUITUIHbBIE
KOMILIEKCO0Opa30BaTEeN! U JTUTaH IBL.

VcTHBIA
orpoc,

DHepreTrKa XUMHIECKIX
MIPOLIECCOB. XUMHUUECKas
TepMOAWHAMUKA 1

XUMHYECKOE PaBHOBECHE.

DHepreTuka XUMHUIECKUX peaknuii. TepMoarnHaMUIecKie
cucteMbl. DyHKIMN COCTOSHUS (IHTANIBINSA, SHTPONHS, paboTta
SHeprus). JHepreTrudeckre 3PPEKTh XUMUIECKUX PEaKInil.
ITepBoe Ha"9aO TEPMOAMHAMHUKH. DHTAIBIHS 00pa30BaAHI
BeIlleCcTBa. 3aK0H ['ecca u ero UCIoIb30BaHUE IS
TEPMOXUMHYECKNX pacdéToB. CTaHIAPTHBIE COCTOSHUS
BemiectBa. [lorsTre 06 sHTporMu. BTopoii 3akoH
TepMonuHaMUKH. V300apHO-N30TepMHUYECKIIA TTOTEHITHAT
(oneprust [mO6ca) Kak KpUTEpUit U IBIDKYIIAS CHITA
CaMOIIPOHM3BOJIFHOTO MTPOTEKAHHS IIPOIIECCOB B 3aKPHITON
cucreme. O0paTHUMbIe 1 HeOOpPaTUMBIC PEAKIIUH. XUMHIECKOEe
paBHOBecHe. 'oMo- 1 reTeporenHslie paBHoBecHs. KoHcTanTa
paBHoBecus. [Tpunuun Jle-IllaTense, ycaoBue NPpUMEHUMOCTH.
CwMemeHne paBHOBecHsl. Y clioBHs (pa30BOTO PABHOBECHS

Y crHbBIIT
Omnpoc




XuMuJecKkass KHHETHKA.
Karamns.

CKOpoCcTh XUMHMYECKON peakuuu. PakTopbl, ONpeAessIonye
CKOpPOCTh peakiuu. 3akoH AelcTByrommx macc. [lopsmok u
MoJIeKysipHOCTh peakuun. [Ipasuno Banr-T'odda. [Tonstre 06
SHEPIus aKTUBAllUM U aKTUBHPOBAHHOM KOMILIEKCE.
Karanmusartopel, KaTanuTHUeCKHE peakUud. ABTOKATaIu3.
DepMEHTAaTUBHBIN KaTanu3. ['oMo- M reTeporeHHBIH KaTallu3.
Hennsie peakiuu. IlocnenoBaTenbHble U MapasiielbHbIE
peaxIuu.

VeIt
Ompoc
JIP

PactBopbl. Peakimu B
BOJTHBIX paCcTBOpaXx.

JucnepcHsle cUCTeMBbI MX KiacCu(pUKanusl.
TepmonuHaMuueckas HEyCTOHYMBOCTD T'€TEPOr €HHBIX
JCHIepCHBIX cucTeM. [IoBepXHOCTHEIE SIBIICHUS U aCOPOIHSL.
Cycnensuu u sMynbcun. KoumonaHsle pacTBOPBI U HX
cBoiictBa. 3omu u renu. Koarynsuus. A3po3oiu, JbIMBI,
TyMaHbl. ['a30BbIe pacTBOpEI. [lapunansHoe naBieHue. 3aKoH
Janbrona. Xumudeckas teopus pacrsopos J[.1. Menneneesa.
PactBopeHne kak (PM3UKO-XMMUYECKHH Tpoliecc.
PactBoprmMocTh BeniecTB. CriocoOBI BBIpayKEHUsI
KOHIIeHTpauuu. 3akoHsl Payns, I'enpu. Ocmoc. 3akon BanT-
Todda.

OCHOBHBIE MTOJIOKEHUSI TEOPUH DIEKTPOITUTHUECKOM
quccorpani. CuibHbIe U cla0ble aneKTponuThl. CTerneHb
JUccoIMaIiy U akTopbl Hae€ Biusomme. Koncranra
JUCCOIMAINK U (haKTOPhI Ha €€ BIUSIONINE. 3aKOH
pa30aBIICHHUS.

Ilonstue o TCOPHH CUJIbHBIX 3JICKTPOJIMTOB. AKTI/IBHOCTI),

KO3 PHUIMEHT aKTUBHOCTH, HOHHASI CHJIa pacTBOpA.

HouHoe npousseneHre Boasl. Bomopoausiii mokasarens (PH).
IloHATHA O KUCIIOTHO — OCHOBHBIX MHAUKAaTOpax. ['uaponus
conei. HeoOpatumeiii ruaponu3. CTeneHs 1 KOHCTaHTa
ruponusa. BiusiHue Temnepartypsl 1 pa30aBicHHs Ha CTEIEHb
rugponusa. bydepHbie pacTBOPBI U MX CBOWCTBA.
IIpomssenenue pacteopumoctu (I1P). VcnoBus BeinaneHus
ocaJika

VTl
Ompoc
JIP

OKuCITUTETHHO-
BOCCTaHOBHUTEIILHBIE
TIPOLIECCHI.
DONEeKTPOXUMUIECKUE
TPOLIECCHI.

OKHUCTUTENHFHO-BOCCTAHOBUTEIIBHBIC MIPOIECCHL. U UX POJb B
npupoae . BiusHue KUCIOTHOCTH Cpebl Ha MPOAYKTHI
OKHCIIHTEIHHO- BOCCTAHOBUTENBHBIX peakiuid. OueHka
TEPMOIUHAMHYECKON BOBMO)KHOCTH TPOTEKAHHS
OKHCIIHTEIHHO- BOCCTAHOBUTENBHBIX PEAKLINIl. DIEKTPOTHBIN
noTeHuuai. Pagnanpsokerns metamuioB. CTaHAapTHEIE
OKHCIIHTEIHHO- BOCCTAHOBUTEIHHBIC TOTCHIIUAEI.
TanpBanmueckuii aneMenT. 3 /[C raapBaHUIECKOro dJIEMEHTA.
DNEeKTPOIH3 pacIyiaBoOB U

BOJIHBIX pacTBOpoB coseii.3akoHsl Dapajes.

T

00630p cBoiiCTB
9JIEMEHTOB M MX

BOKHEUIIINX COSTUHEHNN.

Knaccudukammss ©w  pacnpoCTpaHEHHOCTh — XHMHYECKHX
3JIEMEHTOB B  OKpyxkatomed cpene. Ponp  a1nemMeHTOB-
OpPTaHOTCHOB W UX COCAMHEHUI B PACTUTEIHHOM H >KHUBOTHOM
mupe. Bonopoa. O mecte Bomopona B [leproandeckoii cucreme.
M3oronsl Bopopona. Pu3nyeckMe M XUMHUYECKHUE CBOMCTBA

Bomoporma. CoemwHeHWs BOmOpoma C  MeTallaMH U
HemetauiaMu. Boma. CtpykTypa m cBoiicTBa Boapl. Boma kak
pacTBOpUTENH

lanorennl. OOmas  xapakTepuCTUKA. [ aloreHBl  Kak

OKHCJIMTCIIN. BOHOpOIIHLIC W KUCJIOPOIHBIC KUCIIOTBI

Y crHbBIIT
Omnpoc
JIP




ramoreHoB. OTHOCHTENbHAsE yCTOHYMBOCTH  KHCIOPOJHBIX
COeIMHEHUH TaoreHoB. broxumideckast posib rajJoreHoB.
Kucaopoa. Mzoroms! kucnoposa. JIEeKTpOHHOE CTPOEHHE U
cBoOMcTBa MoJeKysbl kucnoponaa. Kucnopon u npupoga. O30H.
OsonmpoBanne, OKCHIBI B THIAPOKCHIBI. 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB OKCHJIOB, THIPOKCHIOB B PSAIaX U IpyIax.
ITepnoauueckoit cucremsl. [lepokcupl.
XaJjbKOreHbl. OO0mas  xapakTepHCTHKA. Cynsbusl.
PactBopuMocTh cynbduaoB. BoccraHoBuTENbHAs aKTHBHOCTB
cyne¢uno. [lomydueHue, cBOWCTBa M TNpPUMEHEHHE OKCHIOB
cepol. CepHast u cepHHCcTasi KUCIOTH. COIOCTaBICHUE CHIIBI
KUCJIOTHOCTH M TPOYHOCTH CEPHOMM CEPHUCTOM KHCIOT.
OxucnuTenbHas aKTHBHOCTh CEepHOW KuciIoThl. Coim cepHOM
kucnothl. KBacupl. Tepmuyeckass yCcTOHYMBOCTH Cyib(aToB.
Ponb ceprl B Onomornekysax.
A3zot 1 ¢ocdop. Obmas xapakrepuctuka. A3or. CTpoeHHEe U
NPUYMHA OTHOCHTEIHFHON MHEPTHOCTH MOJIEKYJIBI a30Ta. A30T
B Iprposie. AMMEak. PaBHOBecue B BOTHOM pacTBOpE aMMHaKa.
KucnoponHele coenuHeHus a30Ta. DHEpPreTHKa IONy4eHUS U
CBOlicTBA oOKcuzma a3zora. A30Tcofep)Kallde  KUCIOTHI.
B3zanMonelictBue  a30THOM  KHCJIOTBI €  MeTallaMA K
HeMeTajulaMu.  A30THble ynoOpeHus. CBOWCTBa U POIb
XMMHYECKHX CBsi3eil a30Ta B OMOMOIIEKyJIax.
dochop. Dochopubie KuCIOTEL. OCHOBHOCTH (POCHOPHBIX
kucinor. Pocdatel. PactBopumocts u rHaponu3 (hocdhaTos.
®dochuner  meramioB. Dochop B mpupome. DochopHbie
ynobpenusi. CBOICTBa U pojib XUMHUYECKUX CBsi3zel ocdopa B
6uoMonekynax,
Yraepon. Kpemuumii. OOmiast xapakTepucTuka. YTiepona,
Monudukanust cBodogHoro yriepoja. CBsi3b CTPYKTYPBI €O
cBoiicTBamMH. Yronb Kak ajacopOenT. IlomydeHue u CBoicTBa
OKCHIOB yriaepoma. Monookeun yriiepona. KapOoHHMIIBI
MeTauioB. J{lnokcun yri pozna. PaBHoBecHe B BOIHBIX pacTBOpax
muokcuaa yriepona. KapGonatel. KapGonaTHoe paBHOBecue B
npupone. CBOWCTBa XHMHUYECKHMX CBs3eil yriepoja B
O6romoneKymnax.
Kpemuuit. Xumuteckre 1 pU3NUecKre CBOWCTBA KPEMHHUSL
Kucnopommrie coequaenns kpemuaust. KpeMHyeBbIe KUCIOTHL
'Cwukartsl, [ uiponis CHITNKaToB.
Ilenounble MeTadabl. CpaBHHUTENbHAs XapaKTEPHCTHKA
IIEJIOYHBIX METAJUIOB. XapaKTepPUCTHKa aTOMOB M HOHOB
IIENOYHBIX MeTanaoB. OKcuabl, MEPOKCUABI M THIPOKCHIBI.
Ilonydenue u cBoiicTBa cosnell. buonoruueckas poiap HaTpus U
kanus. Kanuitaeie ynobpenus.
Bepuanuii, marnuii. llenouno3zeMesibHbIe MeTaNTbL. O0mmIas
XapaKTEpUCTHKA JJIEMEHTOB BTOpPOW TIpynnbl. Bakueimue
COCAMHEHU OepWIUIN W MarHusi. | uaponus coiedd Oepyiims
marHust. ll{enouHo3emenbHbIe MeTaiuibl. OKCHIBL, THAPOKCUABI U
COJTH IIIEJIOYHO3EMENBHBIX METAIIOB. POIIb COeMHEHNN KaIbIIHA
¥ MarHus B )KHBOM OPT'aHU3ME.

Meronasl
BEIIECTB

aHaJI3a

Krnaccudukanus YHCTOTHl BemecTBa. MeToasl
aHaJIM3aBEIIECTB: XUMHUYECKUE, (PU3NIECKIE U

¢usnko-xuMuueckre Merobl CriekTpaibHbIE METO/IBI

aHamm3a: Y-, UK-, SIMP . PeHreHoCTpyKTYpHBII aHaNN3

YcrHbBIIT
Omnpoc
JIP




2. 3.2 JlaGopaTopHble padoThl

HaumenoBanmne pasacia

®dopma Tekyniero

No HawnmenoBanue 1ab0paTopHBIX paboT
KOHTPOJIS
1 2 3 4
1. | OcHOBHBIE TOHATHA © 3aKOHBI | TexHHMKA OE30MACHOCTH MPH padOTe BXUMIUYESCKOH | Y CTHBIH ompoc,
xumun. KItacchl HEOPraHHYECKHX | 1abopaTopuy . Ortuer mo JIP,KP
COCIMHEHUH JlabopaTopuas padora Nel:
«OCHOBHBIE KJIACChI HEOPTAaHMICCKHUX COCMHCHII,
JlabopaTopHas padora Ne2:
«OrmpeneneHre 3KBUBaJICHTa MeTaslia», PereHue
3a/ad.
2 CrpoeHue BeniecTsa. Komnoxsuym o Teme: CtpoeHue aToma. K
INepuonnyeckuii 3aKoH U Xumuueckas cBsa3b. [leproanueckas cucreMa
[epuoanIecKas cucrema 3JIEMEHTOB. TecTHUpOBaHUE MO TEME.
anemenToB J[.. MeHpaeneena.
XuMHUYECKast CBA3b.

3-4 | Dueprerrka xumudeckuxmpoiieccos. | Jlabopatopnasi padora Ne3 YcrHslii onpoc,
Xumuyeckasi TepMOJIMHAMUKA 1 «XuMuueckas KHHETUKa. XUMHUYECKOe Ortyer o JIP
XUMHYECKOE PABHOBECHE . paBHOBecHe», Perienue 3amau
Xumndeckas knHeTnka. Karamms.

5 PactBopbl. Peakiy B BOJHBIX JlabopaTopHasi paGora Ne 4 Oryer 1o
pacTBopax «ITpuroroBiieHre pacTBOPOB 3aJaHHOM J1a00paTOPHOI
KOHILIEHTpalu. TurpoBaHuey. pabore, KP
JlabopaTopHas padora Ne5
«DNMEKTPOTUTHIECKAS TUCCOLIHALIHS.
Bydepnsie pactBopey, «I'uaponus coneid. PHy.
Pemenue 3agau
6 OKHCIIMTEIBHO - JlabopaTopHasi pagora Ne 6 Ortuer 1o
BOCCTAHOBUTEJILHBIC «OKHUCITUTENBHO- BOCCTAHOBUTEJIHHBIE peakuuun. na6opaTopH01‘/’I
peaxuu. DIEKTPOXUMHUYECKUE I"anpBanMuecKuil amemMenT. Omuem no pabore, T
CBOMCTBA PacTBOPOB nabopamopHhot pabome
7 | OG30p CBOKCTB IEMEHTOB U HX JlabopaTopHas paGora Ne7: VYcrneni onpoc,
BOKHEHILINX COEIMHEHUI «CBolicTBa METAJUIOB M HeMeTauioBy, OBP Oruer no JIP,
8 |Meroxasl aHanu3a BeumiecTs | JlabopaTtopHasi paGora Ne§: YcTHBII onpoc,
«KauecTBeHHbIE peakIiii Ha KaTHOHBI U aHHOHBD, | OTueT 1o JIP

«OrmpeneneHne KeCTKOCTH BOIBD)

3amura nabopatopHoit padotsl (JIP), BemmoaHnenue kypcoBoro npoekta (KII), kypcoBoii
pabotel (KP), pacuerno-rpaduueckoro 3amanus (PI'3), manucanue pedepara (P), scce (D),
kosutokBuyM (K), Tectuposanue (T) u 1.1.
[Ipn u3yyeHUM AUCUUIUIMHBI MPUMEHSETCS SJEKTPOHHOE 00ydeHue, AUCTaHLMOHHBIC
oOpazoBarenbHbie TexHoJoruu B cooTBeTcTBrM ¢ DI'OC BO.

2.3.3 IlpuMepHasi TeMaTHKA KYPCOBBIX padoT (MPOEKTOB)
Kypcogas pabota He nmperycMOTpeHa YUeOHBIM TIAHOM

2.4. IlepeyeHpb y4eOHO-METOAMYECKOT0 00ecedeHHs AJIsl CAMOCTOATEIbHOMH padoThI
00yYaIuXCcs M0 JMCUMILIHHE (MOAYJII0)

Ne Bux CPC

ITepedyenp yueOHO-METOAMYIECKOTO 00ECTIEUCHUS TUCIIUTUINHEI 10
BEITIOTHEHUIO CAaMOCTOSITENTEHON PaOOTHI
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1 |Odopmienne nabopaTopHBIX padboT

Kysnenosa C.JI., Cropoxenko T.I1../ YueOHO-MeTOANIECKOE TIOCOOHME
JUIs TAOOPaTOPHBIX padoT 1Mo Kypey «XuMus» (IJIs CTY/IEHTOB
Hanpasiieans:  noxroroBku  05.03.02-T'eorpadmst), yrBepxkeHHbIE
kadeapoii o0mel, HeOpraHMISCKONH XUMUH 1 HH)OPMAIIOHHO-
BBIYUCIIUTENHHBIX TEXHOIOTHI B XUMHH, TPOTOKON Ne 7 ot

22.06.2017 .

2 |CamocrosTeabHOe HU3Yy4YCHUC
TCOPCTUICCKOI'0 MaTepuaia

T'nuaka H.JI.OG6mas XuMus : B 2-X T. : Y4EOHHK IS aKaJeMHIECKOr o
OakanaBpuata . T. 2 / H. JI. 'nunka ; mox pex. B. A. ITomkoBa, A. B.
Bbabxkoga. - 20-e n31., nmepepal. u gom. - Mocksa : FOpaiir,2018. - 379 c.
https://www.urait.ru/viewer/obschaya-himiya-v-2-t-
tom-1-490164#page/1

3 |CamMocTosTeNnbHOE peUICHUE 3a1a4

COOpHHUK TECTOB M 3aJ1a4 10 KypCy XUMHH : yaeOHoe mocooue / E. A.
AmnanbeBa, A. B. BanskoB, M. A. ['naronesa [u ap.]. — Mockga :
HUSAY MU®DU, 2014. — 144 ¢. — ISBN 978-5-7262-1960-8. —
TekcT : 37eKTPOHHBIH // JIaHb : 3JIEKTPOHHO-ONOINOTEUHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/103243

4 | TTonrotoBka K TEKyIIeMYy KOHTPOJIIO

[Tonrororka K TEKyILEMY KOHTPOIIO,
MPOMEXYTOYHONH  TIOCYAapCTBEHHON HWTOroBOM  aTTecTaluu|

Meroanueckue ykaszanus / B.B. MunenkoBa, A.B. Mamonosa, A.B

Konogasoa. — KpacHonap: Kybanckwuii roc. yn-t, 2018

Meroauueckue peKkoOMEH Aty K OpraHu3aluy ayAUTOPHON U

BHEAyJUTOPHO# (CaMOCTOSTENbHON) pabOThI CTYAEHTOB:

meronuueckue ykazauus / coct. T.I1. Cropoxenko, I1.B. TTounHOK,

A.B. becnianos, H.B. Jlo3a - Kpacnopap: Kybanckwuii roc.ys-t, 2018,89c.

u

Y4eOHO-METOMYECKUE MaTepuajbl I CaMOCTOSITEILHOM pabOThl OOYJaIOUIUXCS W3
YKCIIa UHBAIMJIOB M JIUI] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3710poBbs (OB3) nmpepocraBisiorcst
B (opmax, aanTHPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbS H BOCTIPUATHS HHPOPMAIUH:

JIJIst U1 ¢ HApYIIICHUSIMU 3PCHMS:

— B ITIe4aTHOU (popMe YBETUUCHHBIM IPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMCHTA,

— B opme ayauodaiina,

— B reyaTHo# ¢opMe Ha s3bike bpaiins.
Jljig 11 ¢ HAapyIIEHUSIMU CITyXa:

— B IIeUaTHOM ¢opme,

— B hopMe 3IEKTPOHHOTO JOKYMEHTA.
Jjis u11 ¢ HapyIIeHUsIMU ONIOPHO-JIBUTATEIHHOTO anmapara:

— B [IeYaTHOM opme,

—B (l)opMe QJICKTPOHHOT'O JOKYMCHTA,

— B (hopme ayauodaiina.

[[aHHLIfI IEPEUCHb MOXKCT OBITh KOHKPETU3HUPOBAH B 3aBUCUMOCTHU OT KOHTHUHI'CHTA

oOyuaromuxcs.

3. 06p330BaTe.TIbHI>Ie TEXHOJOI'dMH, NIPUMECHACMbBIC IIPH OCBOCHUH NUCHUIIJIUHBI

(MoxyJis)

B cBs3u ¢ tpeboBanusmu @PI'OC BO no nanpasnenuto noarotosku 05.03.02-I'eopradus

peanu3anus KOMIIETEHTHOCTHOTO
yu4eOHOM TIpoIlecce aKTHUBHBIX W

NoJX0Ja TNPENyCMaTpUBacM IIMPOKOE HCIIOJIB30BAHUE B
UHTEPAKTUBHBIX (OpM MpoBeAeHUs 3aHATHH. TexHoyorus

HUHTCPAKTUBHOI'O 06y‘ICHI/IH 3aKJIII0YacTCsd B TOM, YTO HA MPOTAKCHUN BCETO yqe6Horo BpEMCHHA
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https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164%23page/1
https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164%23page/1
https://e.lanbook.com/book/103243

MPOUCXOTUT OOMEH MHEHUSMH, BBICITYIIMBAIOTCS WM OOCYXMAIOTCS pPa3HbIE TOYKH 3PECHUS
cTyneHToB. Opranusaiusi U3ydeHUuss Marepuajia Kypca OCYIIECTBIISIETCS HAa OCHOBE CHUCTEMHO-
NESITeILHOCTHOTO TMOAXO0JIa W PEKOMEHJAIMH TMOATamHOTO (HOPMHUPOBAHUS YMCTBEHHBIX
JNeUCTBUM. JIEeKIIMM HOCAT MOTUBALIMOHHO-TI03HABATEIIbHBIN XapaKTep.

Jis moBBIIeHUST APPEKTUBHOCTH YUEOHOTO TMPOIEcca HUCIOIB3YIOTCS  CIEAYIONINE
00pa30BaTeNIbHBIC TEXHOJIOTUHU: HHPOPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTUHY, HAIPaBIICHHBIC HA
dbopMHpOBaHHSI CHUCTEMBI 3HAHWW, 3allOMHHAHUS W CBOOOJHOE OIEPUPOBAHHE HMHU.
Ucnonws3yercss Meros MpoOJIEMHOTO W3JIOKEHUS MaTephayia, CaMOCTOSITEIbHOE HW3Y4YeHHE
Marepuana, TPUMEHEHUE HOBBIX HWH(OOPMANMOHHBIX TEXHOJOTUW MJI CaMOCTOSTEIBHOTO
MOTIOJTHEHUS 3HAHU .

[TpobGnemMHas JeKIMsi HAUMHAETCS C BOIIPOCOB, C MOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJI€
M3JIOKEHUs MaTephaia HeoOXxoaumo pemuTh. [IpoOiaemMHbIe BOMPOCH OTIWYAIOTCA OT HE
MPOOJIEMHBIX TE€M, YTO CKPBITAasi B HUX MpoOjemMa TpeOyeT He OJHOTUITHOTO PEIICHUs], TO €CTh,
TOTOBOM CXEMBbI PEIIEHUS B IIPOIIJIOM OMBITE HET.

Jlekuuu-auaioru W TMPOOJIEMHBIE JIEKIWW TO3BOJSIOT BKJIIOYATh HWHTEPAKTHBHEIC
AIIEMEHTHI B TIPOIIECC MPENOJaBaHus, CIIOCOOCTBYIOT MPHOOPETEHHIO HE TOJIBKO 3HAHUH 110 TEMe
JIKIMH, HO ¥ HABBIKOB MCCIIEIOBATENBCKON M aHATUTHYECKON eI TEITbHOCTH.

Jlekumn B opMe Tpe3eHTaluu ¢ HCIOIb30BAaHWEM MYITUMEIUIHON armapaTypbl
oOecrieunBaroT 0oJiee BHICOKHI YPOBEHb MOHUMAHUS CIOKHBIX CTPYKTYP, CXEM B3aMMOCBS3EH
OTIENEHBIX AIIEMEHTOB.

OOpa3oBarenbHbIC TEXHOJIOTHH: METOJ MPOOJEMHOTO  W3JIOKEHUS MaTepHana;
CaMOCTOSITEIIEHOE YTEHHE CTYIEHTaMH y4eOHO-METOIUYECKON W CIPaBOYHOM JHMTEpaTyphl U
MOCJeayIoneld CBOOOHON AMCKYCCHMM 10 OCBOGHHOMY HMMH MaTtepuany. Vcmosb3oBaHue,
WITIOCTPATUBHBIX ~ BHJEOMATEPHAJIOB C  IOMOIIBI0  MYJIBTUMEIUHHOTO  000pPYIOBaHMSL.
TexHomorun  JIMYHOCTHO-OPUEHTHUPOBAHHOTO  OOy4EHHWS,  MO3BOJIIOIIME  CO3/aBaTh
VHIUBHUIyabHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

[TepeuncnenHbie 00pa3oBaTeIbHBIC TEXHOJIOTHH PEATU3YIOTCS:

- TpU YTEHUHM JIEKIMHM C HCHOJb30BAaHUEM MYJIBTHMEIUNHHBIX TIPE3CHTAMHA |
JIEMOHCTPAIIMOHHOTO KCIIEPUMEHTA;

- IPY IUAJIOTOBOM (hopMe MPOBEICHNUS JICKIIMOHHBIX 3aHATHH C TOCTAHOBKON U PEIICHUEM
pOOJIEMHBIX ¥ CUTYallMOHHBIX 33J[aHU;

- TIpH TIPOBEACHHM Ja0OPATOPHBIX pabOT BKIIOYAIONIMX TIYOOKYIO CaMOCTOSITEIBbHYIO
npopaboTKy TEOPEeTHYECKOro MaTepHuajia, H3y4eHHEe METOJIUKH IPOBEACHUS paboThl |
IUTAHUPOBAHUS DKCIIEPUMEHTA.

HemoncmpayuoHHblil XumuiecKuli SKcnepumerm OTHOCHTCS K CIIOBECHO-HATJISTHBIM
MeTOo/1aM 00Y4YEHUS H MO3BOJISAET MPETOaBaTeo ChOpMUPOBATH HHTEPEC K IIPEMETY Y
CTYJICHTOB, OOYYUTh UX BBITIOJIHATH ONPE/ICIICHHBIC ONIEPAIIU C BEIECTBOM, TPUEMaM TEXHUKH
nabopaTopHoro skcniepumenTa. OCHOBHbIE TpeOOBaHUS, IPEIbIBISIEMbIE K
JIEMOHCTPAIIHOHHOMY AKCIIEPUMEHTY: HAarJIAJHOCTB; IIPOCTOTA; 0E30MaCHOCTh; HAIe)KHOCTB;
HEOOX0MMOCTh OOBSICHEHHSI SKCTIEPUMEHTA.

IIpu npogedenuu nabopamopmvix 3auamuti HEOOXOAUMO CO3aTh YCIOBUS IS
MaKCHUMAaJIbHO CaMOCTOSTEIbHOTO BBITIOJIHEHUS CTYACHTaMH J1a0b0opaTopHbIX padboT. [Toatomy
IIPU MIPOBEACHUU J1a00PATOPHOTO 3aHATHUS PEKOMEH/1yeTCs:

1. IlpoBeneHnue skcnpecc onpoca (B yCTHOM UM TECTOBOH (hopMe) MO TEOPETUUECKOMY
MaTepHalty, He0OX0IMMOMY JJIsl BBIIOJIHEHHsI pabOThI (C OLICHKOH).
2. IlpoBepka MIaHOB BBINOJHEHH Ja00paTOPHBIX paboT, TOATOTOBIEHHBIX CTYJAECHTOM B
paMKax caMOCTOSITETILHON PabOTHI.
3. OrmeHka paboThI CTy/IeHTa B Ja00OpaTOPUM U TIOJIYYEHHBIX UM PE3yIbTaTOB (C OILICHKOM).
4. TIpoBepka oT4yeTa O BHIIOJIHEHHON Ja00paTOpHOi paboTe (C OLIEHKOH).
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JIaboparopHsbie 3aHATHS (pabOTHI) TPOBOAATCS TOCIE U3YICHUS OIMIPEICIICHHOTO pa3zena.
B npornecce npoBeneHus TEKIMOHHBIX 3aHATUH 1 1a00OPaTOPHBIX pabOT MPAKTUKYETCS
IIUPOKOC HUCIIOJIB30BAHUEC COBPCMCHHBIX TCXHUYCCKHUX CPCIACTB (HpOeKTOpBI, HHTCPAKTUBHBIC
nocku, Martepuer). C ucnonszoBanneM MHTepHETa OCYIIECTBIISIETCS TOCTYI K 0a3aM JaHHBIX,
MH(POPMAIMOHHO-CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.
AI[aHTI/IBHI)Ie O6p330BaTeJH>HI)Ie TCXHOJIOTNH, TPUMCHACMBIC ITIPU U3YUCHUN JUCLHUIIIINHBI
— Mg JiiL € OrpaHMYC€HHBIMU BO3MOJKHOCTAMU 3O0POBbA IMPEAYCMOTPCHA OpraHu3alusi
KOHCYJIbTAIMH C MCIIOIH30BAaHUEM JICKTPOHHOU ITOYTHI.

4 OneHo4Hble cpeacrea IJislt TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH U l'[pOMe)KyTO‘lHOﬁ

KOHTPOJIA B (oOpMe TECTOBBIX 3aJlaHUU,

arrecranmu

OneHouHble cpeAcTBa MpeAHA3HAUYEHbI JUIsl KOHTPOJIS U OLIEHKH 00pa30BaTENIbHBIX
JTOCTHXEHHUM 00yUYaronuxcsi, OCBOMBIIMX MPOTrpaMMy Y4€OHOM TUCIUIUIMHBI «XHUMHUSD».

OHCHOLIHBIG Cp€ACTBA BKIIIOYACT KOHTPOJIBHBIC MAaTCpHAJIbl IJId IMPOBECACHHA TEKYHIEro

nabopaTopHBIX pabdoT,

KOHTPOJIbHBIX PadoT,

KOHTPOJIBHBIX BOIIPOCOB U l'lpOMe)KyTO‘lHOﬁ aTTeCTallii B (bopMe BOITPOCOB K 3a4€TYy.

CTpyKTYypa OLIEeHOUYHBIX CPEICTB Il TeKYIeil U MPOMEeKYTOYHOM aTTecTauum

Koxa u HaumeHnoBanue

HanmeHoBaHue O1IEHOYHOI0O CpeacrTBa

Ne Pe3ynbTatel 00ydeHus =
/i MHIUKaTOpa (8 cootBeTcTRUHM ¢ 1. 1.4) Texymmii [TpomexyTounast
(B cootBeTcTBUM C 11. 1.4) KOHTPOITb aTTecTanus
NOIIK-1.1. Cniocoben 3HaeT OCHOBHBIE 3aKOHBI XUMUH, Bonpocwi ons Bonpocul k
UCIIOJIb30BaTh 0a30BbIE METO/IbI KaueCTBEHHOTO U yCcmHo20 onpoca 3auemy
3HaHUS B 00JIaCTH KOJIMYECTBEHHOT0 aHanu3a, pusuueckue | no meme, JIP
(byHIaMEeHTaIbHBIX METO/IbI UCCIICIOBAHUS
pa3aenoB MaTeMaTUKU B ‘YMeeT NpoBOAUTE pacueThl 0 Bonpocul ons
o0beme, HeOOXOMMOM JIsl | OCHOBHBIM 3aKOHAM XHMHH, YCmHO20 onpoca
BJIa/ICHUA MAaTEMaTUYECKUM | TIOJIb30BAThCS XUMHUCCKOW CUMBOJIMKON; | 70 meme,
arapaTrom B KOJINYECTBEHHO OIIUCATh IPOLIECCHI, JIP,
reorpadMuecKUX HayKax, COIPOBOXKAAIONIHECS H3MEHEHHEM KP
U1 00paboTKH (hU3UUECKOr0 COCTOSHUS U XUMHUECKOTO
1 | undopmarnuu u aHaIu3a COCTaBa B CHCTEMaX pa3IMyHOI
reorpaMueCcKHUX JaHHBIX. CIIOHOCTH; IPUMEHSTh COBPEMEHHBIC
HayYHBIE METO/IBI TIO3HAHUS IPUPOIBI U
BJIa/ICHIE MU Ha YPOBHE, HEOOXOMMOM
JUIs peleHusl mpodecCroHaIbHBIX 3a/ad
Biageer MeTomaMu XUMHUYECKOTO Bonpocu ona
aHaJIN3a OKPYXKAIOIIEH Cpembl I YCMHO20 onpoca
BBISIBJICHUSI €€ BO3MOYKHOCTEN U no meme
PECYPCOB C LENBIO UX UCIIOIb30BAHUS B JIP
pamkax podeccrHoHaTEHON
JeSITeTbHOCTH
HOIIK-1.2. Cnocoben 3HaeT OCHOBHBIC TOHATHS M 3aKOHBI | JIP Bonpocwi k
HCTIONB30BaTh 0a30BBIE XUMHH, 3aKOHOMEPHOCTH MPOTEKaHUS T 3auemy
3HaHUS (PyHIAMEHTAIBHBIX XUMHAYECKAX TIPOIIECCOB, METOJIBI
pasnenoB (pU3NKH, XUMUH, KaueCTBEHHOTO W  KOJIMYECTBCHHOTO
OHMONIOTHH, SKOJIOTHH B aHanm3a
00beMe, HEOOXOTUMOM LISt
OCBOCHUS (PH3MUECKUX, YMeer npuMeHATh 3HAHHS Bonpocvi ona
o | XuMMMECKHX, (hyHIAMEHTABHBIX pa3eNioB XUMHHU JJISL | YCMHO20 onpoca
OUONIOTMYECKHX, OITMCaHMS TIPOIIECCOB U SBIICHUH, no meme
3KOJIOTHYECKUX OCHOB B TIPOUCXOJISIIMXB KUBOU PUPOJIE; JIP

obmieit, puzndecKon n
COIMATILHO-9KOHOMHYECKOM
reorpapun

OPUMCHATH NOJTYUCHHBIC 3HAHUA 110
XAMUH I pCHICHUA
HpO(i)eCCI/IOHaJ'ILHLIX 3aaa4
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Brnameer cmocoOHOCTEIO TPHUHUMATH JIP Bonpocwi k
rpaMOTHBIE, HAYYHO 00OOCHOBaHHEIC 3auemy
npodeccHoHANbHBIE PEIICHUS
NOIIK-1.3. Cnocoben 3HaeT HOPMbI TEXHUKHU 0€3011acHOCTH, JIP Bonpocut k
WCIIONIb30BaTh 0a30BBIE METOJIOJIOTHIO XUMHH, (pru3ndeckre u 3auemy

ob1enpodeccHoHaNBHBIC
TEOPETHICCKUE 3HAHUS O
reorpaduu, 3eMJICBEICHHH,
reoMop(hONOTHH ¢ OCHOBAMHU
T€OJIOTHH, KITIMATOJIOTHH C
OCHOBaMH METEOPOJIOTHH,
THAPONIOTUH, Groreorpadum,
reorpaguy rmo4s ¢
OCHOBaMH MOYBOBE/ICHUS,
NaHIapTOBEACHUH MTPH
BBIMOJTHCHUU PadoT

XHMUIYECKHE CBOICTBA BEIIECTB,
BO3MOXXHBIE PUCKH, OCHOBBI
XUMUYECKOT0 HKCIIEPUMEHTA,
CTaHJapTHBIE METOJIUKA XUMHYECKUX
HCCIIeTOBAaHUIA

YMeer 0e30I1acHO MOJIb30BATHCS
XMMHUYECKHMH PEaKTUBAMU U
XMMHUYECKUM 000pY/I0BaHUEM
MPOBOJUTH SKCIIEPUMEHTAIbHbIC
UCCIIE[I0BaHUS U aHAJIU3UPOBATh
pe3yabTaThl, IPUMEHATH METOAOJIOTHIO

Bonpocwt ons
YCmHO20 onpoca
no meme

JIP

reorpaduyeckoi
HanpaBJIeHHOCTH.

XMMUH 7T PEIICHUSI
npoeccroHaNBHBIX 33134

Brianeer HaBbIkamMu paOOTHI B

Bonpocot ons

XUMHUYECKOI J1abopaTopuu U ycmHozo onpoca
TEXHOJIIOTHUECKHUX YCIOBHSAX, C no meme
XUMHWYECKUMU PEAKTUBAMU U JIP
XUMHYECKUM 000pyI0BaHHEM,
CIIOCOOHOCTBIO BHEIPSITh JOCTHIKCHHUS
XUMUH TIPU PELICHHN
npoecCHOHANIBHBIX 33134

=

Noakwd

TunoBbie KOHTPOJIbHBIE 32/IAaHUS WM UHbIE MaTepuajbl, He00X0AMMbIe Il OLlEeHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapPAKTEPU3YIOIIUX ITANbI
¢dopmMupoBaHUs KOMIIETEHIIUI B MPoLecce 0CBOEHHUs 00pa30BaTeJIbHOM NMPOrpaMMbl

Texkymmuii KOHTPOJIb OCYIIECTBISAETCS B YCTHOM W THUCBMEHHOW (GopMe B Ipoliecce
MPOBEJICHUS JIEKIIMOHHBIX 3aHATHI M J1aOOpaTOPHBIX padOT, MPH BBHIMOIHEHUHU KOHTPOJBHBIX
pabot

Ilpumepnulii nepeuenv KOHMPOILHBIX 6ONPOCOE O OMOEIbHBIM MEeMAM OUCHUNTUHbBL
Tema 1. Bgeoenue. OcHosHble 3akonbl xumuu. Kiaccol neopeanuueckux coeouHeHuil

. IIpeamer u 0OOBEKT U3yUYEeHUSI XUMUU.
. I[lepeuncnure OCHOBHBIE 3aKOHBI XUMHH

Hazosute Kiaccel HCOPraHUu4CCKuX COCIMHEHMH .

Tema 2. Cmpoenue amoma u XuMU4ecxkas cesisb.
KBaHTOBO-MeXaHHUYeCKass MOJIeTb CTPOCHUs aToMa..KBaHTOBBIC Uyncia UX (GU3UICCKUIT
CMBICII.
Atomusie S, p, d, -opburanm.
[TpuHIMMBI 3aTI0THEHHE YIEKTPOHAMH aTOMHBIX OpOuTaen
.CopmynupyiiTe nepuoan4ecKuii 3aKOH.
Crpoenue nepuoanueckas cuctema snementoB .M. Menpaeneesa.
[lepeuncnure TUTIBI XUMHUYECKON CBSI3H.
ITonstue o metoxe BC u MO.

Tema 3 : 9Hepeemw<a XUMUHYECKUX npoYeccos. Xumuueckas mepMO()uHamuKa u xumudeckoe
pasHoeecue

Yro Takoe TCPMOIUHAMUYCCKAA cucrtema?
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Ha3zoBure TUIIBI TEPMOJAMHAMUYECKUX CUCTEM.

[epeuncnnure GyHKIUH COCTOSHHUSL.

Uro Takoe cTaHAApTHBIE TEPMOJMHAMHUYECKHUE MapaMeTpbl 00pa30BaHUs BEIIECTB?
OOBsICHUTH BO3MOJKEH JI BEUHBIN JIBUTATEIb.

Kakue peakinuu Ha3bIBalOTCA dK30TEPMUUECKHE U DHIOTEPMUYECKHUE?

Kak onpenienuts BO3MOYKHOCTD IPOTEKAHUSI XUMUUECKON peakiuu?

Tema 4: Xumuueckas kunemuka. Kamanus.

Kaxkue ¢akTopsl BIUSIFOT Ha CKOPOCTh XUMHYECKOW peakiun?

[Touemy noporocrosimue KaTaan3aTopbl HCIOIb3YIOT B TEXHOJOTHYECKHUX IIPOLIECcCcax
MAKOHOMMKY IIPEIIPUITUI

Kaxk ncnons3yto [Ipunnun Jle-IllaTense 11 cMemeHus paBHOBECHBIX TPOLIECCOB B CTOPOHY BhIX0J1a

npoaykra?

Tema 5 . Pacmeopul. Peakyuu 6 600ubix pacmeopax
[IpuBeaute mpuMepsl TUCHEPCHBIX CHUCTEM.

Onumure cBONCTBA pacTBOPOB.

N3 kakux cTtaguii COCTOUT MPOLECC PACTBOPEHUSI.

Kakue dhakTopbl BIUSIIOT Ha MPOIIECC PACTBOPEHUS?
YeM oTIIMYArOTCS HI€ATBHBIE PACTBOPHI OT PEAIbHBIX ?
Kakue BemecTtBa OTHOCSATCS K AJIEKTpOJIUTaM?

[Touemy 31€KTPOAUTHI TPOBOAST TOK?

9. UeM cHITBHBIE AJIEKTPOJIUTHI OTINYAIOTCS OT CIIA0BIX?

. HOLICMy KOHCTaHTa AUCCOIMallM HC IPUMCHHMA K CI/IJ'IBHBIM3J'I6KTPOJ'H/IT3M?
11.

[Touemy pusznopacTBOpsl  3amep3aroT Mpu Oosiee HU3KOK Temmeparype?

Tema 6 : OxucnumenbHO-80CCMAHOBUMENbHBIE NPOYECCHI, UX 3AKOHOMEPHOCMU U UX POlb
8 Ouonocudeckux cucmemax. DNeKmpoxumuyeckue npoyeccvl

Kak paccuntats BO3MOKHOCTB TpoTekanusi OBP?

Kak co3nath ranpBaHUYECKUH JIEMEHT, UMes OJIUH BUJ MeTasiia?

[Touem Henb3st HOMYYUTh AKTUBHBIE METAJUIBI U3 BOJHBIX PACTBOPOB AIEKTPOIUTHUYECKUM
nyrem?

Tema 7 . Ob30p c80UCME 31EMEHMOB U UX BANCHEUUUX COCOUHEHUIL.
1. TTouemy meTasibl OnecTsT?
[Touemy MeTayuibl NPOBOAAT TOK, & HEMETAIUIbI - HET?
I'ne B nepuoanueckoit cucreme snemeHToB JI.M. MeHeneeBa HaX0ASITCA METAILIBI U
HEMETaJUIbI?
Kakue BeliecTBa OTHOCATCA K MakKpoO- U MHUKPO3JIEMEHTaM?
Kakne meraminsl Ha3pIBaIOT METAJNIAMH KU3HU?
[ToueMy KOMIUIEKCHBIE COJIM I 3JIEMEHTOB SIPKOOKpAIICHHBIE?

Tema 8: Memoowl ananuza eeuecms
YeM XUMHUYECKUE METOIbl aHAJIM3A OTIIMYAOTCS OT (PU3UYECKUX M PU3NKO-XUMHUICCKUX ?

Ilpumepuvie Ounemvr Kk KOHMPONbHLIM PadOmMam
Teml: Ocnosnvie nowsamus u 3aKoHvl xumuu. Knaccel neopeanuueckux coeOuHeHull
1. BpIuucIuTh MOJSIPHYIO Maccy rasa, ecii Macca 280 mi ero npu temmeparype 21 °C u
nasiennu 2.026-10° 11a paBHa 0,65T.
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2. Bpruncnure MOJSIpHYIO MacCy SKBUBaJeHTa MeTaiia, eciu 0,2 T ero BRITECHUIIH U3
KHCTOTHI 78 MJI Bogopoa, m3mepenHoro npu 17 °C u naBnennn 98642 Ila.

3. T'me comgepxutcs 6ombie Mmoiekyn: B 1 1 xmopa nipu 23 °C u gasiernn 98 500 [1a nm B
1 11 oxcupa yriepona npu 55 °C u naBienun 10 600 ITa?

Tema 4 : Pacmeopul. Peakyuu 6 600ubix pacmeopax
1. B Boae maccoit 200 r pactBopuin coib Maccoit 20 r. OnpeaenuTs MacCoBYIO JI0JIIO
BEIIECTBA COJIM B PACTBOPE, IPUHSB INIOTHOCTH BOJBI paBHOHM 1T/MIL.
2. OmnpenenuTb Maccy BOJIbI, KOTOPYIO He00x0auMo npubaBuTh k 220 r. pacTBOpa KUCIOTHI
¢ MaccoBoit noneit 80%, uToOsl moyunts 60% pacTBop.

3. Haiitu maccy meanoro kynopoca CuSO4 *5H2 O HeoOxoaumyro i MPUroTOBIIeHU 1 11
pactBopa , conepxkariero 10% 6e3Boanoit coym. [motHOCTh 10% pactBopa 1,084 r/m.

4. Jns meirrpamm3amun 60 mi HoSO4 motpe6oBanock qo6asuts 20 mut 0,3 H menoun KOH.
Omnpenenuth MOISIpHOCTH pacTBopa HoSO4,

IIpumepHbIii nepedyeHb J1a00pPaTOPHBIX pPadoT MO OTAEJAbHBIM TeMaM AUCHHUILINHBI

Jlabopamopnasa pab6oma— >TO BaXHBIM dJIEMEHT y4eOHOro miporecca. MiMenHo Ha
TAKUX 3aHATHUSAX CTYAEHTHI MOJYyYal0T IPAaKTUYECKHE YMEHHS U HaBbIKK Pa0OThI C Tpudopamu,
ydaTtcia CaMOCTOATCIIbHO MPOBOAWTH OIBITEI M JAC€JIAaTh COOTBCTCTBYIOIIIME BBIBOJABI IO HX
pe3yJibTaTaM, 4TO, HECCOMHEHHO, OYyJIeT CIIOCOOCTBOBATH JIYUIlIEMY YCBOEHHUIO U 3aKPETJICHHUIO.

Pesynbprarer mabopaTopHbIXx paboT OGOPMISIFOTCS B OTYETHI MO JIAOOPATOPHBIM
npaktukymaMm. Otuer 1o JsabopatopHOW  paboTe  CONEPKUT  TEOPETUYECKYID U
SKCIEPUMEHTAJIbHYIO 4YacTb. B TeopeTnueckoil 4acTH H3Iararorcsi TEOPETUUYECKHE OCHOBBI
H3y4aeMbIX XMMHUYECKHUX TMporeccoB. B skcnepuMeHTanbHOM 4acTH NPUBOAUTCS LEJb,
Ha3BaHWE M METOJMKA BBIMOJHEHUS XUMHUUYECKOro omnbiTa. [Ipn HeoOX0IMMOCTH MIPUBOASITCA
pacuéThl M COCTABJISAIOTCS YpaBHEHUsS XHMHYECKHX peakuuii. B KoHIle Kaxaoro ormbiTa
bopmynupyercst BHIBO/I.

Kpumepuu oyenueanus omuemos no 1a6opamopHuim pabomam.

— OLICHKA “3a4TEHO’’ BBICTABIIAETCS CTYJAEHTY, €CIIU OH MPABUIbHO IMPUMEHSET
TEOPETUYECKUE TMOJOXKEHHs] Kypca IIpU pPElICHWH MPAKTUYECKUX BOIPOCOB, BIAJEET
HEO0OXOIMMBIMH HaBBIKAMH U IIPUEMaMH WX BHIIOJTHEHUS;

— OLICHKAa ‘“‘HE 3auTeHO BBICTABJISECTCA CTYIEHTY, €CIM OH HE 3HAeT
3HAYUTENIbHOM YacTH MPOTPaMMHOrO MaTepualia, B JIaDOpaTOPHOM MPAKTHUKyME JOIyCKaeT
CyIIECTBEHHbIE OIIMOKU, 3aTPyIHSIETCI OOBSCHUTh pACUETHYI0 YacTh, OOOCHOBaTh
BO3MOXKHOCThH €€ peaii3alliy, a TaK)Ke HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHUSIMU BBHITIOJTHSET
3aJ]aHUsI WK HE CIIPABISETCS C HUMH CaMOCTOSITENIBHO.

Jabopamopnasa paboma Ne. 1.OcnosHble KlACCbl HEOP2AHUYECKUX COeOUHEHUL

3HAKOMCTBO C TEXHHMKOW O€30MacHOCTH MmpH pabdoTe B XUMHUUYECKOW J1abopaTopuu.
Juarnoctuyeckoe TtectupoBaHue. I[Ipu BbIOTHEHUH JTa0OPATOPHON PAOOTHI HM3YyUaIOTCA
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COCIMHEHUU U CIMOCOOBI MX MOIYYCHHUS.

YMeHue oCylecTBUTh LIETIOYKU MpeBpanieHuil. Pemmenue 3agau

Jabopamopnas padoma No2: «Onpedenenue 3Kk8U8aANIEHMA MEMALIA»

[Ipu BbIMONHEHUN mabOpaTOPHONW PaOOTHI M3YYAIOTCS OCHOBHBIE 3aKOHBI XHUMHHU.
dopmupyeTcs yMeHue coOuparth 1 padoTaTh C XUMHUYECKOH ycTaHOBKOM. .KoHTpoibpHas paboTa
Nel mo teme: «OCHOBHBIE 3aKOHBI XUMHU».

Jlabopamopuaa padooma Ne3: Ckopocmb XuMU4ecKUx peakyui U XuMu4eckKoe
pasnoeecue. Kamanus.
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I[Ipu BbeIMONHEHUM J1abOpaTOpHOW pabOThl H3Yy4yaeTCs 3aBUCUMOCTH  BIIMSIHUS
KOHLEHTpAIIMA pPEardpyrolnx BeIIECTB, TEMIIEpaTyphbl, KaTajlu3aTopa Ha CKOPOCTh
XHMHUYECKON peakiiu, a TAK)KE BIIMSIHUE KOHIIEHTPAlUU HA XUMHUYECKOE PAaBHOBECHE.

Jlabopamopnasa padoma Ned. IlpucomoesneHue pacmeopos 3a0AHHOU KOHYEHMPAYUU.
Tumposanue. [IproOpeTaroTcss yMEHHS NPUTOTOBICHUS PACTBOPOB 3aJaHHOW KOHIICHTPAIMH IO
pacueTy mMacchl BEIIECTBa, HEOOXOIMMOM Ul MPUTOTOBJIEHUS pacTBOpa (MOJISIpHAs, MaccoBasi J0JIs).
To4HOCTP TPUTOTOBJICHUS PACTBOPOB OINPEIACISIETCS MO M3MEPEHHUIO TIJIOTHOCTU KHIAKOCTEH ¢
MIOMOIIBIO0 apeoMeTpa. TUTpoBaHHE MOITYYEHHOTO pacTBopa. O3HAKOMIIEHHE C TEXHMKOM KHCIOTHO-
OCHOBHOTO THUTPOBAaHHS PACTBOPOB C HEWU3BECTHOM KOHIEHTpAIIMEH pPAcTBOPEHHOTO BEIECTBA.
Pemenne 3amau.Konrponbsnas padora Ne2 o teme: «PacTBopbi».

Jlabopamopnasa paboma Ne 5 Onekmpoaumuueckas ouccoyuayusi u 2uopoaus coJell.
DopMHUPYIOTCST YMEHUsI pabOThl C pacTBOpPaMH JJIEKTPOIUTOB. M3ydyaeTcss BIMSHUE KOHIIEHTPAIlMHHA
CMeIlleHHEe paBHOBecus ciaboro snextponuta. [IprmoOperaercs HaBbik omnpenaeneHus pH pactBopos
coJieH, CMellleHNe paBHOBECHUS THIPOJIN3a coJieil. 3HAaKOMCTBO €O CBOMCTBaMHU Oy(epHBIX pacTBOPOB.

Jlabopamopnasn padboma Ne 6. OxuciumensHo-60ccmaHogumenbhvie peaKyuu.

O3HakoMJIEHME C pacTBOpaMU THUIUYHBIX OKHUCIHMTENEH W BOCCTaHOBUTENEH. M3yuenue
YCIIOBUH TPOTEKaHUsT M CpeIbl Ha TMPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUM.
Osznakomnenuec tunamu OBP. CocraBnenue ypaBHenuit OBP: a) meton snektpoHHOTO Oananca; 0)
METO/1 AEKTPOHHO-UOHHOTO OanaHca. TecTupoBaHue 1o TeMe.

Jlabopamopnas paboma Nel. Obwue ceoticmea Memanios, HeMemailo8 U Ux CcOeOUHeHUl.
dopMupoBaHWE YMEHHH pabOTHl HEMETANIaMH M WX COEAUHEHUsSMHU. VI3ydeHHe OKHCIHTEIIBHO-
BOCCTAaHOBUTEILHBIX CBOMCTB HEMETAJIJIOB ¥ MX COCTMHEHUM.

dopmupoBaHUE YMEHHUI pabOTHI ¢ METaNIaMU TIPU MX PACTBOPEHUHU B BOJIE, pACTBOPaX KUCIIOT,
LIeJI0YeH, NMPU CIUIABJICHUH. M3ydnTh KHCIOTHO-OCHOBHOM M OKHCIMTEIBHO- BOCCTAHOBMTEJIBHBIN
XapakTep BaXKHEUIINX COCTUHEHUN METAJIJIOB.

Jlabopamopnasa padboma Ne.8 Xumuueckue memoowvl ananusa eewecms. Kauecmeenmwvie
peaxkyuu HaKamuoHbl AHUOHDYL.

O3HakoMJIEHHE C XMMUYECKUMHU METOJaMU aHaiu3a BellecTB. KauecTBeHHbIE peakiMy Ha
KaTHOHBIL. V3yueHne MmpoayKTOB B3aMMOJICHCTBUSL UX C KaUECTBEHHBIMU aHMOHamMH. PopMuUpoBaHUE
YMEHHSI IPOBOJIUTH KAUeCTBEHHBIN aHAIN3 BEIIECTB.

O3HakoMJIeHHE C KayeCTBEHHBIMHU pEakUUsSMU Ha aHUOHBL V3yueHue MpoayKTOB
B3aUMO/JICHCTBUSL UX C KadecTBEHHbIMH HOHamu. DopMupoBaHHE YMEHHUS MPOBOJIUTH
KaueCTBEHHbIN aHanu3 BeulecTB. [IpoBeeHne Hay4YHO-HCCIEAOBATENILCKOM pPaboOThl IO
HU3y4YEHUIO 00IIIeii UBPEMEHHOM KECTKOCTH BOJBI

O3HakoMJIEHHE C XMMUYECKMMH METOJaMU aHalin3a BeniecTB. KauecTBeHHbIE peakiinu

Ha katuonsl. I3yuyeHue npoayKTOB B3aUMOJIEUCTBHUS UX C KAUECTBEHHBIMU aHMOHAMHU.
[IpoBenenne HaydHO-UCCIENOBATENBCKON pabOTHI IO U3YYCHHIO OOIIEH W BpEeMEHHON KECTKOCTH
BOJBL.

Tecm kK meme 6 OK”wl”meﬂbHO'goccmaﬂogumeﬂbHble peaxkyuu
e K KakoMy THIy peakUMil OTHOCUTCS JaHHAs PEaKIHs?
KOH+C1, »KCIO; + KC1 + H»O

1) peakiuA MCEKMOJICKYIIIPHOI'O OKHUCIICHHUA — BOCCTAHOBJICHUA,

2) pe€akirsad BHYTPHUMOJICKYJIAPHOIO OKHCJICHUA — BOCCTAHOBJICHH,
3) peakuus AUCHPOIOPLUOHUPOBAHMS.
® ATOMBI KAaKOro QJICMCHTA, U3MCHS CTCIICHb OKHUCJICHHA, OKUCIIAJINCH B PCAKIIUU
Pb(NO3)2 - PbhO + NO, + O,

1) cBunIa; 2) a3ota; 3) kucnoposa; 4) CBUHIA U a30Ta; 5) a30Ta U KHUCIOPO/A.
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e  CKOJNBKO JNEKTPOHOB oTjaaeT noH Cr'* B peakuuu:
i i Cr’* + Br; + OH -
CrO; CrO;™ + Br + H,O
1)1; 2)2; 3)3; 4)4;5)5.
e  (CKOJIBKO MOJIEKYJI @30THOM KHCIIOThI YYaCTBYET B KAUeCTBE
okucnurens B peakuuu: FeS + HNO3;—Fe(NOs);
+S + NO + H,0O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
e B kakoii cpenie oCynIecTBISETCS peaKIysl, MPOTEKaIoIIas Mo CXeMe:
MnO, + KC103 + ... o KoMnO4 + KC1 + ...

Kpumepuu oyenku mecma: npasmibHbeix 0TBeToB 90-100% - «ortimuHO», oT 75 % 1090%—

«xopomo», oT 55 % 1o 75%— «ymoBIEeTBOPUTENHHOY», MeHbIIE 55 % -
«HEY/IOBIIETBOPHUTEIIHHO.

3a‘leTHO'3K3aMeHaHI/IOHHbIe MaTepHaJIbl AJHA l'lpOMe)KyTO‘{HOﬁ aTTreCTanmuu

BO]'[pOCbI AJISl MOATOTOBKH K 9K3aMEHY

1.OcHOBHBIE TOHATHS U 3aKOHBI XUMUHU. POJIb XUMHH B HAYYHO-TEXHUYECKOM IPOTpeECCE.
2.. OCHOBBI KBaHTOBO-MEXaHUYECKOI TEOPUU CTPOCHUS aToMa.

3.KBanTOBbIE UKcaa. ATOMHBIE S, p, d, - opOuTanu. 4.IlpuHuuIb 3anonHeHne
AJIEKTPOHAMH aTOMHBIX OpOUTAIICH.

5. Ilepnonnuecknii 3akoH. [lepnoauueckas cucrema anementos .M. Menneneesa.
Knaccudukanus snemenros ( s-, p-,d-, T).

6. Xmmudyeckas cBa3b. Iloustue o metone BC u MO.

7. KoBasentHas cBs136. CBONMCTBA BENIECTB C KOBAJIEHTHOU CBS3bIO.

8. MloHHas CBsA3b. DJIEKTPOOTPULIATEIBHOCTh 3JIEMEHTOB.

9..BonopoiHast CBSI3b U €€ CBOMCTBA.

10. CBsa3p B MeTajuiax. CBOMCTBA BEIIECTB C METAJUIMUECKON CBS3bIO.

11.Tunsl KpUCTAIUYECKUX PEIIETOK U CBOMCTBA COCIMHEHU .

12.3onHas Teopus. [IpoBoAHMKYM TOKA, TOITYIPOBOJIHUKHU U TUIIEKTPUKU.

13. MexMOeKyIIpHbIE CUIIbI B3aUMOJICHCTBHUS.

14. OCHOBHBIE KJIaCChl HEOPTAHUYECKUM COCTUHEHU.

15. TepmoanHamuueckue cucrembl. OyHKIUN COCTOSIHUA. . DHTAJIBIINS, SHTPOIIHS, BHYTPEHHSIS
SHEPrHUsl — apamMeTpsl COCTOSIHUA BenlecTB. CTaHIapTHbIE TEPMOJIUMHAMHYECKUE TTapAMETPhI
00pa3oBaHUs BEIIECTB.

16. IlepBbIii 3aKOH TEPMOJUHAMUKH.

17..Onepretrueckue d3QpGeKThl XUMHUECKUX peakuuid. TepMoxumuueckue ypaBHEeHUs. 3aKOH
I'ecca u ero ucnonab30BaHKE 17151 TEPMOXUMUYECKUX PACUETOB.

18.ITonsarue 06 sHTponuu. DHTponHUs (Ha30BOTO nepexoaa. Bropoit 3aKkoH TepMOIUHAMUKHY.
19.1306apHO-n30TepMUYECKHM OTeHIIMAN (3Heprus [ 'nboca). HanpapiieHne npoTekaHus
XUMUYECKUX PEaKIIUil.

20. CkopocTh XUMHUYECKOU peakiiy U (GaKkTOphl Ha €€ BIUSIONINE. 3aBUCUMOCTh CKOPOCTHU
peaklMM OT KOHLIEHTpAuu. 3aKOH AEHCTBYIOIIMX Macc.

21.. 3aBUCUMOCTb CKOPOCTH peakiuu oT Temieparypsl. [IpaBuno Bant-T'odda.

22.1loHATHE O TEOPUHM AKTUBUPOBAHHOTO KOMIUIEKCA. DHEPIrusl akTUBALIUH.

23.'oMOTEHHBIN U TeTepOreHHbIN KaTalin3. ABTOKaTann3. GepMEHTaTUBHBIN KaTalus.
24.06patumbie U HeoOpaTUMbIe peakinu. Xumuueckoe paBHoBecue. [Ipuniun Jle-1llatennbe.
CwMmenienue paBHoBecus. KoHcTanTa paBHOBecHs U ()aKTOPHI HA €€ BIUSIOIINE.

25. lucniepcHbie cUCTEMBI U X Kinaccudukaius. [loHaTus o0 uaeanbHbIX U peabHBIX

18



pacTBopax.
26. Xumnueckas teopus pactsopos .M. Menneneesa. O61mue cBolicTBa pacTBOPOB.

27. KoymuratuBHBIE CBOKWCTBA PaCTBOPOB 3aKOHBI Payiis.

28. Ocmoc. 3akon Bant-I'odda. Ocmoc B ipupoze. M3otonndeckuii ko3hduiuent.
29.IlpencraBienrie 0 MEXaHU3ME IEKTPOJIUTUUECKON JUCCOLMAIINYU B BOJAHBIX PACTBOPaX.
Crenenb qucconuanyy U GaKkTOpPhl HA €€ BIHSIOIINE.

30.3akon pa3dasnenns OcBanpaa. KoncranTa qucconmanuy v (pakTOpsl Ha €€ BIUSIONIHE.
31 Boja ee pouib B ipupo/ie. MonHoe npousBeaeHue Boasl. Bogopoausiii mokasatens ( PH)
pacTBopa.

32. Bydepnble pacTBOPHI M MX CBOICTBA.

33. [ToHsiTHE O TEOPHUU CHIILHBIX AIEKTPOJIUTOB. AKTUBHOCTD, KOA()(DUIIMEHT aKTUBHOCTH,
MOHHAsl CUJIa pacTBOPA.

34. T'unpomus coneit. HeoOpaTumbrii ruponu3. CTeneHs U KOHCTaHTa THAPONn3a. BriusHue
TeMIEepaTyphbl U pa30aBICHUS HA CTETICHb THIPOIIU3A.

35. Ilpoussenenue pacrBopumoctu (I1P). YcmoBus Beimagenus ocaka.
36.0kucANTENbHO-BOCCTAHOBUTENBHBIE peakiuu. Kinaccudukanus.
37.29neKTpoXuMHUECKHe CBOMCTBAa pacTBOPOB. CTaHAAPTHBIN JIEKTPOAHBIN IOTEHIINAT U
(akTopsl Ha HETo BiUsOIIKE. YpaBHeHHe HepHera.

38. 'anpBannyeckuit anement. J{C rajipBaHUYECKOTO 3JIEMEHTA.

39.Dnekrposu3 pacrasa u Bogaoro pactBopa NaCl. 3akoHsr

®apanes.CtpoeHue 1 HOMEHKJIaTypa KOMITJIEKCHBIX COeMHEeHUH d-

2JIEMEHTOB.. XMMHUYECKasi CBSI3b BKOMILJIEKCHBIX COCMHEHUH.

40.Metox BC o reomeTpur ¥ MarHUTHBIX CBOMCTBAX KOMIUIEKCHBIX COCTUHEHUM.
42.00m1as XxapakTepuCcTUKa KOOPAMHAITMOHHBIX COCTMHEHUH OMOMETaIOB ¢ OMOJTMTraHIaMU.
43. O6mras xapakTepucTtruka 0-aeMeHTOB. XMMHUYECKHE CBOMCTBA. PoJIb jkesie3a , HUKes U
Xpoma B OpraHu3Me 4eJoBeKa.

44. 1llenoynbple MeTaIbl. XMMUYSCKUE CBOKCTBA.

45. IllenoyHo-3eMeIbHBIC METAJIIbl. XMMUYECKHE CBOMCTBA

46.Bonopon. Pu3nyeckre 1 XMMHUYECKHUE CBOMCTRA.

47. Kucnopoa. Pu3nyeckre 1 XMMUYECKUE CBOMCTBA.

48 Azot u pochop . Xumuueckue cBoiicTBa. BaxkHbie coenqunenus a3ora u ¢pocdopa B
OMOJIOTHYECKUX CHCTEMaX

49. Vraepon. Xumudeckue cBoiicTBa. Kinaccudukamus opraHuuecKux coeTuHEeHNUN

50. Xumudeckre MeTo/Ipl aHa3a BemecTB. dusnveckre U pU3NKO-XUMHYECKHAE METO/IBI
aHaJIM3a BEUICCTB

Kpurtepun oneHuBaHus pe3yjbTaToB 00y4eHUs

Kpurepun oneHnBaHus 3K3aMeHa

OneHka 3HaHMM TO OUCHUIUIMHE «XUMHUS»  mpennonaraet auddepeHInpoBaHHBIH
MOAXOJ K CTYAEHTY, Yy4eT ero HWHAMBHUAYaJbHBIX CIIOCOOHOCTEH, CTENneHb YCBOCHHS U
CHUCTeMAaTH3alli 3HaHWH y4eOHOTO Kypca, yMEHHsS JAenaTh JO0Ka3aTelbHbIE BBIBOJBI U

0000111eHU.

OI_IeHI/IBaeTCH HEC TOJIBKO FJ'IY6I/IHa IIOHMMaHHA OCHOBHBIX Hp06J'IeM y‘Ie6H0ﬁ
JUCHUIINIMHBI, HO H TIIOCCIIACMOCTD JIeKIUd u J'Ia60paTOpHBIX 38.H$ITHI>1, AKTUBHOCTH Ha

CCMUHAPCKUX 3aHATUAX, COACPKATCIBbHOCTD YCTHBIX OTBETOB U CACITAHHBIX Hpe3eHTaL{HI>i.
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Orenka

Kpurepun onieHrBaHNs 10 SK3aMEHY

Bricokuii
YPOBEHB «5»
(0oTAM4HO)

OIICHKY «OTJIMYHO» 3aCTy)KMBAET CTY/ICHT, OCBOUBIINI 3HAHUS, YMEHUS,
KOMIIETEHIINU U TEOPETHUECKUI MaTepruai 6e3 mpoOesoB; BHITOJTHUBIINT
BCE 3aJaHMsA, MPEIyCMOTPEHHbIE YYE€OHBIM IUIAHOM Ha BBICOKOM
Ka4eCTBEHHOM YpPOBHE; MPAKTUYECKHE HABBIKUA MPO(EeCcCHOHATBHOTO
NPUMEHEHHUsS OCBOCHHBIX 3HaHWU copmupoBanbl. CTyneHT CBOOOTHO
BJAJICET TEOPETUYECKHM MaTepHalioM (3HaeT KaKk OCHOBHBIE, TaK H
cnenn(uIecKkue CHHTETUIECKIE METOIBI, & TaK)KEe MEXaHU3MBbI
OCHOBHBIX  peakuuil) U  CIOCOOEH  CaMOCTOSITENIbHO  PELIUTh
9K3aMEHALMOHHYIO 33/1a4y.

Cpennuit
YPOBEHB «4»
(xopor1o)

OLICHKY «XOPOILO» 3aClyKHUBA€T CTYIAEHT, MPAKTUYECKH IMOJHOCTHIO
OCBOI/IBHII/Iﬁ 3HaHUA, yMeHI/Iﬂ, KOMIICTCHIINHN U TGOpGTI/IIIGCKI/Iﬁ MaTepHan,
y‘Ie6HI>Ie 3alaHusl HC OLCHCHBI MAKCUMAJIBHBIM YHCJIOM 6am1013, B
OCHOBHOM c(OpMHUpOBai IMpakTU4YecKHe HaBbIkU. CTYIEHT XOpOoIlIo
BIIaJICET TEOPETUUYECKUM MaTEpHAIOM, 3HAeT 0a30BbIE CHUHTETHUECKHE
METO bl nu UMECT HpeI[CTaBJ'IeHI/Ie (0] MEXaHn3Max OCHOBHBIX
CUHTETHUYECKH Ba)KHBIX PEAKIHM, CIIOCOOEH CIpPAaBUTHCS C
9K3aMEHAIlMOHHOW 3aJja4eil MPY HE3HAUYUTEIHHON MOMOIIM CO CTOPOHBI
MPETo1aBaTesl.

[ToporoBerit
YPOBEHB «3»
(ymoBieTBOpHUTE
JILHO)

OIICHKY «YJIOBJICTBOPUTEIIEHO» 3aCIy)KHBACT CTYJCHT, YaCTUYHO C
npoOeaMu  OCBOMBIIHMKA  3HAHWS, YMCHHS, KOMICTCHIUH U
TEOPEeTUYEeCKHl Marepuall, MHOrHMe YdeOHble 3aJaHus JMbo He
BBITIOJIHWJ, JMOO OHHM OIICHEHBbl YHUCIOM OauioB  OMU3KUM K
MUHUMAIILHOMY, HEKOTOPBIE TIPAKTHYECKUE HABBIKA HE C(HOPMUPOBAHEI.
CryneHT 3HaeT 0a30BbIE CHHTETHYECKHE METOMBI, OJHAKO ILIOXO
pa3bupaercsi B crienn(UIECKAX METOJAaX ¥ MEXaHH3MaX OCHOBHBIX
peaKkuuii, ¢ TPYIOM CIpPABISIETCA C SK3aMEHAIMOHHOM 3agadyedl mpu
CYIIECTBEHHOW TOMOIIM CO CTOPOHBI PENOIaBaTEIsL.

MuHuMalIbHBIN
YPOBEHb «2»
(HeynoBneTBOpU
TEJILHO)

OIICHKY «HEYIOBJICTBOPUTEIIBHOY 3aCITy)KUBACT CTYJICHT, HE OCBOMBIIIHIA
3HAHUS, YMEHUS, KOMIICTCHIIMM M TCOPETUYCCKUN MaTepua, yudeOHbIC
3aJJaHUs HE BBIMOJHWI, NPAKTUYECKAE HABBIKH HE C(HOPMHPOBAHBI.
CTyneHT He cIocoOeH pemuTh 3K3aMCHAIMOHHYIO 3a/ady Jaxe C
NIOMOIIIBI0  TIpENoJiaBareisi MW  IUIOXO  BJIAJCeT TEOPETHYCCKUM
MarepuanioM (HaOJI0Ial0TCsI CYIIECTBEHHBIE OMIMOKH MPU 0O0CYXKICHUH
0a30BbIX CHHTETHYECKHX METOJIOB).

OHGHO‘IHLIG Cp€acTtBa A MHBAJIMAOB W JIMI C OI'paHUYCHHBIMH BO3MOXXHOCTSIMHU
300POBbA BLI6I/IpaIOTC$I C YUCTOM UX HHANBUAYAJIbHBIX HCI/IXO(i)I/ISI/I‘ICCKI/IX 0COOEHHOCTE.

— IIpu H606XOI[I/IMOCTI/I HHBaJIWJAaM W JIMIaM C OI'PpaHUYCHHBIMH BO3MOKHOCTAMU
3A0POBbA IPEAOCTABIIACTCA AOIIOJHHUTCIBHOC BPEMA IJI IIOATOTOBKHM OTBCTA HA 3K3aMCHCIIPHU
MNpOBCACHUN IMPOLCAYPBl OLCHHBAHUA PE3YJIbTATOB O6yLICHI/I$I HHBaAJIMAOB MW JHUI C
OTpaHUYCHHBIMH BO3MOKHOCTSAMMU 3O0POBbA IIPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TECXHUYICCKUX
CpeacTB, HeO6XO,[[I/IMI>IX UM B CBA3U C UX NUHAUBUAYAJIbHBIMU OCO6CHHOCT${MI/I;

— [Ipu HeO6XO,[[I/IMOCTI/I JJIA 06yqa}01u1/1xc5{ C OI'paHUYCHHBIMHU BO3MOXKHOCTAMU 310POBbA
U HHBAJIWIOB IpoHcaAypa OLICHHBAHUA PCE3YJIbTATOB O6y‘leHI/I$I o JUCHUIIIMHE MOXCT
MMPOBOAUTHCA B HECCKOJIBKO JTAallOB.

Hpouenypa OLICHUBAHUA PE3YJILTATOB O6y‘leHI/IH HWHBAJIMJAOB W JIKIL C OI'PAHUYCHHBIMU
BO3MOKHOCTAMU 3IO0POBBA 110 AWUCHUIIIIMHC (MOI[y.IIIO) npeaycMarpuBacT MpeaAoOCTABJICHUC
I/IH(bOpMaI_[I/II/I B (bopMax, AIalITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbA W BOCHPUATHUA

uH(pOpMAIINHU:
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JInst iLL ¢ HapyIIeHUSIMU 3PCHUST:
— B MIeYaTHOH (hopMe yBETHUEHHBIM HIPUPTOM,
- B (hopMe IIEKTPOHHOTO TIOKYMEHTA.
Jlist L ¢ HapyLIEHUSAMU CllyXa:
— B IIe4aTHOU opme,
— B (JOpMeE IEKTPOHHOTO JOKYMEHTA.
JIost ULl ¢ HApYIICHUSIMU OTIOPHO-IBUTATEIBHOTO arapara:
— B IIe9aTHOM (opme,
— B JOpMeE ITEKTPOHHOTO JOKYMEHTA.
JlaHHBIH TepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHICHTA
00yJaromuxcs.

5. Ilepeuennb yuyeOHOii TuTEPATYPHI, HHPOPMALNHOHHBIX PECYPCOB U TEXHOJIOT Hii

5.1. YueOHast 1uTeparypa

1. TI'mmuxa H.JI.OOmias xumus : B 2-X T. . y4eOHUK [T akageMudeckoro Oakanaspuara . T. 2/ H.
JI. Tnueka ; mox pen. B. A. ITonkosa, A. B. badbkoga. - 20-e u3z., nepepad. u gorm. - Mockga :
Opaiit,2018. - 379 c.
Pexum moctyma: https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164+#page/1
2. TIpakTukyM 10 OOIIeH XHMHH : y4eOHOE TTOCOOHe T akaJeMudeckoro Oakamaspuara / H.
JI. 'nunka, B. A. [Tonikos, A. B. babkog, O. B. Hecteposa. - Mockasa : IOpaiit, 2019. - 248 c. -
URL:
Pexxum noctyma : https://www.urait.ru/viewer/praktikum-po-obschey-himii-487283#page/24
3. COOpHUK TECTOB W 3aj1a4 10 Kypcy XuMHuH : yaeOHoe nocooue / E. A. AnanbeBa, A. B.
BanbkoB,M. A. I'maroniesa [u np.]. — Mocksa : HUAAY MU®U, 2014. — 144 c. — ISBN 978-
5-7262-1960-

8. — Texct : anmexkTpoHHsI# // JlaHb : 3nMeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
Pexxum mocryma : https://e.lanbook.com/book/103243
4. Ky3uenona C.JI., Cropoxenko T.I1../ YueObHO-MeTOouueckoe mocodue s 1abopaTOPHBIX
paboT 1o Kypey «Xumus» (s cTyaeHToB HanpaBieHuss  noarotoBku — 05.03.02-T"eorpadms),
yTBEpKICHHbIE Kadeapoit o011ei, HeOpraHMYeCKo XMMUU U UH()OPMALIUOHHO-
BBIYUCITUTEIIBHBIX TEXHOJIOTHH B XUMUH, TPOTOKOI Ne 7 ot 22.06.2017 1.

5.2. [lepuoauyeckasi Jureparypa

1. VYcnexuw XuMuM - pOCCHICKUN Hay4HBIN KypHaJ, MyOJIMKYIONTUH 0030pHBIE CTAThH TI0
aKTyaJIbHBIM Mpo0JIeMaM XUMUU U CMEKHBIX HayK.

2. XXypHan opraHM4ecKoi XUMUU - POCCUACKUNA HAYYHBIH XKypHal, MyOJUKYIOIIHA CTaThu
[0 TEOPETHUYECKUM MpoOjIeMaM OpPraHUYECKOM XUMHUHU, MEXaHHW3MaM pPEaKIHid OpPraHu4ecKHX
COEIMHEHM, COOTHOILICHUSM MEXIY PU3NYECKUMH CBONCTBaAMH, PEAKIIMOHHOW CIIOCOOHOCTHIO U
CTPOEHHEM, MO HOBBIM pEaKIUsSM U METOAaM IONy4YeHHS OPraHU4YeCKHX COCAMHEHUH, IO
OCHOBHBIM MPo0JIeMaM pa3BUTHUS BAXKHEUIITNX HAMPaBICHUI OpraHN4eCcKOro CUHTE3A.

3. XypnHan oOmelt XuMUM — OJUH U3 KPYHNHEHWIIMX POCCUMCKHUX HAy4YHBIX KYPHAJOB,
OTpa’KaIOIIMX OCHOBHbIE HANPABIICHUS PA3BUTHsI XUMUH, MyOIUKYIOIUN paOOThl, MOCBSIIEHHbIE
aKTyaJbHbIM OOLIMM BOIIpOCAaM XHUMHMHM M IpoOieMaM, BO3HHMKAIOIIMM Ha CTBIKE pa3IMYHbIX
pa3zenoB XMMHUH, a TaKKe HAa TpaHULIaX XUMUHU U CMEXHBIX ¢ HeW HayK (MeTasloopraHuyecKue
COCIMHEHUS, JJIEMEHTOOPraHWYECKas XUMUsS, OPraHUYEeCKHME W HEOPTaHUYECKUE KOMILIEKCHI,
MEXaHOXUMMSI, HAHOXUMMS U T. 11.).

5.3. MHTepHeT-pecypchl, B TOM YHcJe COBPpeMeHHbIe npodeccuoHaNbHbIe 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
JIeKTPOHHO-0n01noTeunbIe cucrembl (AbBC):
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https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164%23page/1
https://www.urait.ru/viewer/praktikum-po-obschey-himii-487283%23page/24
https://e.lanbook.com/book/103243

DBC «IOPAUTY https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

ko

IIpodeccuonanbubie 6a3bl JTaHHBIX:
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst u3narensctea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6ubmuorexa (H2b) http://www.elibrary.ru/
5. TIomHOTEKCTOBBIE APXMBBI BEAYIIUX 3alaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoi
wiatgopme HaydHbIx xkypHaioB HOMKOH http://archive.neicon.ru
6. HammonanbHas snekTpoHHAst OMOIMOTEKA (OCTYN K DJIEKTPOHHON OHOIHOTEKE
aucceptaiuii Poceuiickoit rocynapcrBennoit ouonuorexu (PI'B) https://rusneb.ru/
7. Tlpesuaentckas oudaunorexa uM. b.H. Enbiiuna https://www.prlib.ru/
8. Dnexrponnas kosueknus Okchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. zbMath https://zbmath.org/
14. Nano Database https://nano.nature.com/
15. Springer eBooks:_https://link.springer.com/
16. "Jlextopuym TB" http://www.lektorium.tv/
17. VYuusepcurerckas wHpopmaironHas cuctema POCCHS http://uisrussia.msu.ru

Mwbde

NudopmanmoHHblie CIPABOYHbIE CHCTEMbI:
1. KoncynpTanT [limtoc - cripaBo4Hast ipaBoBasi cCUCTeMa (JIOCTYII 110 JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOJIMOTEKH )
Pecypcol cBOOOAHOTO H10CTYyMNA:
1. AwmepukaHcKas nareHTHas 6a3a qaHHbIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAACKUX quccepranuii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MHUHHCTEPCTBO HAYKH M BbICIIEro oopa3oBanus Poccuiickoii deaepanuu
https://www.minobrnauki.gov.ru/;
5. ®enepanbubiii noptan "Poccuiickoe oopazopanue" http://www.edu.ru/;

6. HpopmannoHHas cucrema "EanHoe OKHO focTyma K 00pa3oBaTenbHbIM pecypcam”
http://window.edu.ru/;

7. Epmnuas xomnexuus nupoBbIX 00pa3zoBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBIi HEHTP HHPOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOTO HHCTHTYTa PYCCKOTO si3bika uMeHu A.C. [Tymknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBoyHO-HH(pOPMaMOHHKIN TopTal "Pycckuit si3p1k" http://gramota.ru/;

11. Cmyx0a TeMaTH4ecKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapwu u sHImKIoneuu http://dic.academic.ru/;
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13. OGpa3zoBarenbHbli mopTan "Yueda" http://www.ucheba.com/;
14. 3axonompoekt "O06 obpazoBanuu B Poccuiickoii @enepanun”. Bormpocs! 1 0OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 3JIeKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMALMOHHBIE PecypChl

KyoI'y:

1. Cpena MoayabHOTO IMHaMU4YecKoro o0y4enus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IUTaHOB, YUEOHO-METOANYECKIX KOMILJICKCOB, ITYOIHKAIHA 1
koHpepenwmii http://mschool.kubsu.ru/

3. bubnmoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMATMOHHBIX
oOpasoBaTeNbHBIX TexHoJorui hitp://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB gokymenToB Kyol'V http://docspace.kubsu.ru/

5. DOnexTpoHHBIE 0Opa3oBaTeibHbIE pecypchl Kadeapbl HHMOPMAIMOHHBIX CHUCTEM H
TexHoJorui B oopazoBanuu Kyol'Y u Hayuno-meroanueckoro xypHaia "[IIKOJIBHBIE T'O/bI"
http://icdau.kubsu.ru/

6. MeTonuyeckne yKa3zaHusl A OOYYAKOIMIMXCH MO OCBOEHHI0 JTHCHHUILIMHBI
(MoayJis)

VYcenemnoe wu3ydeHue AUCHUIUITMHBI «TOHKHM OpraHWYecKWil CHHTE3» TpeOyeT OT
CTYIACHTOB PEryJsipHOTO TOCEIICHUs JEeKIU, a TakKe aKTUBHONW pPabOThl HAa MPaKTHYECKUX
3aHSTUSIX, BBIIIOJHEHHS] TECTOBBIX IPOBEPOYHBIX PAOOT, BHIMOIHEHHS U 3alIUTHI JJaOOPATOPHBIX
paboT, 03HAKOMJIEHHS C OCHOBHOM U JIOTIOJTHUTENbHON peKOMEHAYeMO JINTepaTypoil.

[Ipy DOATOTOBKE K JICKHMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEHIYETC:

1) mpocMOTpeTh 3amucH TPEAbIAYIIESH JCKIIMA W BOCCTAHOBHUThH B MaMSTH paHee
W3yYECHHBIN MaTepuan;

2) 0erso mpoCMOTPETh MaTEpPHaI MPEACTOSIICH JICKIUH, C IS0 JYUIIEro YCBOCHHS
HOBOT'O Marepuana;

3) caMOCTOATEIBHO MPOPabOTaTh OTACIbHBIC (PPArMEHTHI TEMbI TPOILION JEKIIUH, SCIH
3TO HEOOXOIUMO.

[Ipy KOHCHEKTUpPOBAaHMHU JIEKIMOHHOTO Marepualla CTYJEHTaM HYXHO CTPEMHUTHCS
KpaTKO, CXEMaTU4YHO, MOCIEA0BATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIC IOJIOKEHUS,
BBIBOJIbI, 000011IeHNs U (POPMYIUPOBKHU, HE MBITASCh 3allMCaTh BECh IPENoJaBacMblii MaTepual
CJIOBO B CJIOBO.

[Ipu NoAroTOBKE K 1a60PATOPHOMY 3aHATUIO PEKOMEHIYETCSI:

1) 03HAKOMHUTBCS C TEMOW U IUTAHOM 3aHSATHS, YTOOBI BBISICHUTH KPYT BOIIPOCOB, KOTOPBIE
OyayT 0OCyKIaThCsl Ha 3aHSATHUH;

2) mopaboTaTh C KOHCIEKTOM JICKIIMU IO TEME 3aHSTHS, & TakKe O3HAKOMHTHCS C
peKOMeHyeMOol JmTeparypoil W (Ipu HEOoOXOAMMOCTH) JOIOJHUTEIbHBIMH HCTOYHUKAMU
uHbopMalMd B BHUJAE NEpUOJIUYECKUX U3JaHUd U HHTepHeT-pecypcoB.llpu BBITOTHEHHH
HPAaKTHYECKOH paboThI CTyICHTaM HEOOXOIMMO OTMEYATh T¢ BOIPOCHIN Pa3JIENbl, KOTOPBIC BBI3BIBAIOT Y
HHX 3aTPYJHCHHS. C IENIBIO ITOCJICAYIOMEeH KOHCYIBTAUU y mperofaBaTes. Kaxaplil CTyIeHT H0DKeH
CTPEMHTBCSl AKTHBHO pPa0OTaTh HA MPAKTHYECKUX B3aHATUSX M YCHCIIHO BBINONHATH TECTOBBIC
HPOBEPOYHBIE PAOOTHI.

CamocrostenbHas paboTa Hapsily ¢ ayAUTOPHOW MpPEACTABISET OJHY U3 BaKHEHIIHNX
¢dopm yuebHOrO mporecca. CamocTosTeNbHAs paboTa — 3TO IUIaHMpyeMasi paboTa CTYJIEHTOB,
BBITMOJIHAEMAs 0 33JaHUI0 U NPU METOAMYECKOM PYKOBOJICTBE IpernojaBarens, HO 0e3 ero
HernocpeacTBeHHoro ydactusi. CamocrosiTenbHas paboTa NpeAHa3HadeHa HE TOJIBKO JUIs
OBJIJICHUS MPEICTaBIEHHON JUCLUIUIMHOM, HO U U1 (POPMUPOBAHMSI HaBBIKOB pabOThI BOOOIIIE,
B Y4eOHOH, Hay4dHOH, Mpo(eCcCHOHATBLHON NesTeIbHOCTH, CIIOCOOHOCTH NMPUHMMATh Ha ceds
OTBETCTBEHHOCTb, CAMOCTOSATEIBHO PElIaTh BO3HUKAIOLIME MPOOIEeMbl, HAXOIUTh MpPaBUIIbHbIE
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pelicHuAd 1 T.1.

CamocrosiTenpHass paboTa BKIHOYACT:

U3y4eHUE OCHOBHOM U JIOIIOJHUTEIBHOMN

JIMTCPATypPHhI, Hpopa60TKa H NOBTOPCHUC JICKIIMOHHOT'O MaTc¢pualia, IOAr0OTOBKY K NPAKTUICCKHUM
3aHATUAM, IMOATOTOBKY I[OKJIaI[OB-Hpe3eHTaLIHI>’I, IMOATOTOBKAa K TCCTHUPOBAHUIO U K TCKYLICMY

KOHTPOJIIO.

B ocBoenun AVUCHUIUIMHBI MHBAJIMAAMU U JIMLOAMU C OTpaHUYCHHBIMHU BO3MOKHOCTAMU
310pOBbsl OOJIBIIOE 3HAUEHHE MMEET WHIUBUIyalbHas ydeOHas pabora (KOHCYJIbTAallUU) —
JIONOJIHUTEIBHOE Pa3bsICHEHUE y4eOHOro MaTepuaa.

I/IHILI/IBI/IHyaJII)HI)IC KOHCYJIbTAallUKM 110 HOpPCAMETY SABJIAIOTCA BaXXHBIM (1)aKTOpOM,
CHOCO6CTBYIOHII/IM WHIWBUAYyaJIU3allun O6y‘-I€HI/I$I N YCTAaHOBJICHUIO BOCIIMTATCJIbHOI'O KOHTAKTa
MCXKIAY HNOpCroJgaBaTcjicM U O6yanOHIHMCH HHBAJIMAOM HJIKM JMIOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 3J0POBbBA.

7. MaTepuajJbHO-TeXHUYeCKOe o0ecrieueHHue Mo JUCHUNInHe (MOIYJ110)

HanmenoBanue cnenpanbHBIX
TMOMEIIEHUH

OcCHAIIEHHOCTH CIIEIIHATLHBIX
MMOMEIEHNH

HepequL JIMIOCH3UOHHOI'O
MMporpaMMHOIo obecrieueHust

VuebHbIe ayIUTOPHU TSt
MpPOBEACHU A 3aHATHN JICKIHIUOHHOI'O
tuna tuna ayz. 322, kopm. C (ynuna
Crapomnonbckas, 149):

MeGenb: yaeOHas MeOeb
TexHn4yeckue cpencTsa 00yIeHHs:
9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows;
Microsoft Office

Craspomnonbckasi, 149):

VYueOHble ayAUTOPUH st | Mebenb: yueOHast Mebenb
TPOBEICHHSI 71a60opaTopHbIX | YdeOHbIe XAMHYECKHE
3aHSTHHA, TEKYIIEro KOHTPOMsSl W | JlabopaTopud, OCHAIIICHHBIC
IIPOMEXYTOYHOM aTTeCTalMu ayld. | KOMIUIEKTHBIM nab0paTOpPHBIM
430,u 439, xopn. C (ynuua obopynoBanueM,  J1abOpaTOpHOi

HOCYZIOH U HAaOOpaMH PEaKTHUBOB:

VYueGHble ayUTOpUH i v
KypCOBOI'O HPOEKTUPOBAHUS
(BBIMIOTHEHUS KYPCOBBIX paboT)

Kypcosas pabora HE
IpesyCMOTpeHa Y4eOHBIM IIIIaHOM

Jost

CaMOCTOATEILHOU

paboThl  OOyJArOIIMXCS

MPEeIyCMOTPEHBl  MOMEIEHUS,

YKOMIUIEKTOBAHHBIE CHEIHATU3UPOBAHHON MeOEIbI0, OCHAIICHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOAKIIOUEHUs1 K ceTh «/HTepHeT» U obecriedeHneM JI0CTyMa B AJIEKTPOHHYIO
nH(pOpPMaLMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

HaumMmeHnoBaHue moMeneHu s
CaMOCTOSITETIFHON pabOTHI
o0yJarommxcs

OcHaIeHHOCTb TOMELIEHHH IS
CaMOCTOSITENTFHON paboTHI
o0yJaromuxcs

[lepeueHp NULIEH3MOHHOTO
MPOrpaMMHOr0 00ecTIeYeHH s

TToMmemenue a1 caMOCTOSATEIHLHON
paboThl 00yJaronX csl (YUTATBHBINA
3an Hayunoi 6ubnmorexn)

Meobenb: yaeOHas Mmebenhb
Kommnexr  crnenuann3upoBaHHON
MeOeTH: KOMIIBIOTEPHBIE CTOJBI

ObopynoBanue: KOMITBIOTEpHAS
TEXHUKAa C TOJKIIOYEHHEM K
HHPOPMAIIOHHO-
KOMM YHUKAIlUOHHOH
«HTEpPHET» W IOCTymOM B
SNEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeNHHYIO cpeny
00pa3oBaTeIbHOW  OpPTAaHHW3ALNH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
o0opynoBaHHe, 00ECIICUNBAOIICE
JOCTYm K  CEeTH  HWHTEpHET
(mpoBomHOE COeqUHEHNE "
OecrpoBOTHOE  COEIMHEHHE O
texuomorun Wi-Fi)

CCTH
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ITomemienue At caMOCTOSTENBHOM
paborel  oOywarommxcs —aym.431
kopr. C (ymauma CTaBpONONbCKas,
149)

Meobenb: yaeOHas MeOeITh
KoMmmnekt crnenuann3upoBaHHOMN
MeOen: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAS
TEXHUKA C TOJKIIOYEHHEM K
“H(pOpMaIMOHHO-
KOMM YHHUKAIIHOHHOMN
«uTepHeT» W JOCTYIOM B
JJIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
o0opynoBaHHe, 00CCIICUHBAOIICE
JOCTYl K  CETH  HWHTEPHET
(mpoBoHOE coeZIMHEeHHE u
OecrpoBOJTHOE  COEMHEHHE O
texHonorun Wi-Fi)

CCTHU

25




	1. Цели и задачи изучения дисциплины (модуля)
	1.2 Задачи дисциплины
	1.3 Место дисциплины (модуля) в структуре образовательной программы
	2. Структура и содержание дисциплины
	2.2 Содержание дисциплины
	2.3 Содержание разделов (тем) дисциплины
	2. 3.2 Лабораторные работы
	2.3.3 Примерная тематика курсовых работ (проектов)
	2.4. Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине (модулю)
	3. Образовательные технологии, применяемые при освоении дисциплины (модуля)
	4 Оценочные средства для текущего контроля успеваемости и промежуточной аттестации
	Структура оценочных средств для текущей и промежуточной аттестации
	Примерный перечень контрольных вопросов по отдельным темам дисциплины
	Примерные билеты к контрольным работам

	Примерный перечень лабораторных работ по отдельным темам дисциплины
	Зачетно-экзаменационные материалы для промежуточной аттестации
	Критерии оценивания результатов обучения Критерии оценивания экзамена
	5. Перечень учебной литературы, информационных ресурсов и технологий
	5.2. Периодическая литература
	5.3. Интернет-ресурсы, в том числе современные профессиональные базы данных и информационные справочные системы
	Профессиональные базы данных:
	Информационные справочные системы:
	Ресурсы свободного доступа:
	Собственные электронные образовательные и информационные ресурсы КубГУ:
	6. Методические указания для обучающихся по освоению дисциплины (модуля)
	7. Материально-техническое обеспечение по дисциплине (модулю)

