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Paboyas mporpamma gucuumumHEbl «XUMMS» I8 OOyYarOWIMXCH II0 HaIpaBIEHHUIO
noarotoBku  27.03.01 Cragpapruzanua u Merponorus (IIpoduns: Cranpapruzanus u
METPOJIOTH), COCTaBJIEHAa Ha OCHOBaHWK DenepanpHOro rocyiapCTBEHHOT0 00pa30BaTenbHOIO
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IporpaMMaM BBICIIETO 00pa3opanus — mporpaMmam OakanaBpuaTa, IporpaMMaM CIEIHaIuTeTa,
IIpOrpaMMaM MAarkcTPaTyphl, YTBEPKAEHHOTO MPHKa30oM MHMHHMCTEPCTBA HAyKH W BBICLIETO
obpaszosanusa Poccuiickoit ®enepanuu ot 06 ampens 2021 r. Ne 245 (c u3m. u jom), B
COOTBETCTBUH C Y4eOHBIM [IZHOM, YTBEPXKAeHHBIM Y ueHbIM coBeToM PI'BOY BO «Jlorl'Y» s
Habopa 2024 roxa.
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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEBI

1.1.  TpebGoBaHus K MpeaBapUTEIHLHON MOATOTOBKE O0YUYaIOIIMXCS, MPEAIICCTBYIOIIHNE
N COMMYTCTBYIOIUC NUCHUIIIIMHBI, HA KOTOPBIX OCHOBBIBACTCA U3YUCHUC I[aHHOﬁI

JucuunnuHa «XUMHUS» BXOJUT B BAPUATUBHYIO YacTh 00pa3oBaTenbHOM mporpammel. OHa
TCCHO B3aNUMOCBA3aHa C JPYIMMU €CTCCTBCHHOHAYUYHBIMU IUCHUIIJIMHAMMU: (1)H3HKOI7[, 3KOJIOI‘I/Ief/'I;
MaTeMaTukoil. Mi3yueHne qUCHUILTMHBI 0a3upyeTcs Ha IIKOJIbHBIX 3HAHUSX XUMUU.

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OO0mas xapakTepucTHKa

HaumenoBanue nokasaress 3HaueHue nokaszaTels
HazBanne 006pa3zoBaTeIbHOM POTpaMMBbI 27.03.01 CranpapTuzauvsi ¥ METPOJIOTHUS
(ITpodune: CtangapTuszaius 1 METPOJIOTHS )
HIudp n Ha3BaHKHE B COOTBETCTBHH C b1.b.M4 Xumus
y4eOHBIM TUIAHOM
YacTts 00pa3oBaTeIbHON MPOrpaMMBbl Monyinb (pyHIaMeHTaIbHON HOJTOTOBKU
KonnuectBo 3aueTHbIX enuHul / Bcero yacos | 3/ 108

2.2.  Pacmpenenenue 4acoB o popmam U nepuogam o0ydeHus

OO011ee KOJIMYECTBO 4acoOB
o,
jan CaMOCTOSI-
dopma | 9 9
> g JeKkuu- | jgabopa- | MpakTU- | TEIbHOMN dopma
oOy4deHus “ 2 BCETO
8 OHHBIX | TOPHBIX | YECKUX | paboThHI + KOHTPOJIS
KOHTPOJIb
OuHas 1 30 15 - 63 108 JK3aMeH
3aouHasg 1 1 6 3 99 108 3K3aMeH

3. LEJM JUCLUIUIMHBI

Hayunth cTyneHTOB HCHOJb30BAaTh 3HAHUS OOIIEH XMMHUHU s aHalU3a CTPOEHUS,
XUMHUYECKHX CBOMCTB BEIIECTB, YCIOBUNA IIPUTOTOBJICHHUS! PACTBOPOB U IOJIYYEHUsI COCIMHEHH,
aHajau3a U IPOTHO3MPOBAaHUA MX BIHAHHMA HAa OKPYXKAIOLYI0 Cpely, Ha JKOJIOIHYECKYHO
00CTaHOBKY, Ul BBIIOJHEHUS! (PU3NYECKOTO U XMMHUYECKOTO KCIIEPUMEHTA.

4. KOMITETEHITNY OBYYAIOINET'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X NH/IMKATOPDBI
N INTAHUPYEMBIE PE3VIJIbTATBI OBYUYEHU A

4.1. KomnereHnuun

OIIK-1. CnocobeH y4uTHIBaTh COBPEMEHHBbIE TEHICHIMHU pa3BUTHUS TEXHUKU U
TEXHOJIOTUI B 00NacTH TeXHOC(EpHOH O€30MacHOCTH, U3MEPUTEIILHOW M BBIUYMCIUTEIBHON
TEXHUKH, HMHQOPMAIIMOHHBIX TEXHOJOTMHA TMpU pEelHIeHHMH THUIIOBBIX 3aJad B 00JIaCTUB
npodeCCHOHATIBHOM IeSTETbHOCTH, CBA3aHHOMN C 3aIllIUTON OKpYy’Kalollel cpeibl U o0ecTiedeHneM
0€30I1aCHOCTH YeJIOBEKaA.

WHaukaTopsl KOMIETEHIMH U Pe3yNIbTaThl 00yUeHUs

OIIK-1.2. YMeeT monb30BaThCs OCHOBHBIMM METOJAMU IOHMCKA, XpaHEHHUs 00pabOTKH,
aHaM3a W HCHOJb30BaHUSA HHGOpPMAIMM M3 PA3TUYHBIX MCTOYHMKOB M 0a3 JaHHBIX,
IpeJIcTaBlIeHUs ee B TpeOyeMoM ¢opMaTe C UCIOJIb30BaHUEM U(POBBIX U CETEBBIX TEXHOJIOTUI



OIIK-1.3. HWnentudunmpyer,
TeXHOC(epHBIC OMMACHOCTH, UX CBOHCTBA M XapaKTEPUCTHKHU.

aHAJIM3UPYeT, MOJEIUPYET U OLEHUBAET OCHOBHBIE

TEXHOJIOTMM  TIpH
pEIICHUN THUITOBBIX
3a7a4 B 00JIaCTHUB
npodeCcCuOHAITBHOM
JIeITECIILHOCTH,
CBSI3aHHOM c
3aIIUTON
OKpY’Karoleu
Cpelbl 51
obecrieyeHreM
0e30macHOCTH
YyeJIoBeKa.

KomMnerenuuun NHpukaTopsl PesynbraTel 00y4eHus
OIIK-1. Cnoocoben OIIK-1.2 VYMeeT 10Ab30BaThbCid OCHOBHBIMH METOIAMU
YUUTHIBATD NOUCKa, XpaHeHus oOpadoTKM, aHamu3za |
COBPEMEHHBIE UCIIONIb30BaHUs MHGOpMAllMU U3  Pa3IMYHBIX
TEHACHLIUU UCTOYHUKOB M 0a3 MaHHBIX, MPEACTABICHUS €€ B
pa3BUTUSL TEXHUKHU TpeOyemoM  ¢Qopmare ¢  HCIIOJIb30BAHUEM
U TEXHOJOIMH B U(PPOBBIX U CETEBBIX TEXHOIOTHI
o0nactu
TexHOC(epHOi Wnentudunupyer, aHATU3UPYET, MOACITUPYET U
0€301acHOCTH, OIIK-1.3 OIICHUBAET OCHOBHBIC TEXHOC(EPHBIC OIMACHOCTH,
U3MEPUTEIIBHON U UX CBOMCTBA U XapAaKTEPUCTUKHU
BBIYMCIIUTENILHON
TEXHUKH,
UH(OPMALIMOHHBIX

5. I[TPOI'PAMMA JJUCHUITJINHBI

HazBanue teMnl

Kpartkoe copeprkanue TeMbl (BOIIPOCH TEMBI)

Tema 1. OCHOBHBIE TOHATUA XUMWUU

Beenenue. Kparkas HUCTOpUS pa3sBUTHS
XUMHYECKUX 3HaHUH. ATOMHO-MOJEKYJISPHOE
yueHrne. OCHOBHbIE MOHATHUS XUMHUH. Posib Xumun
B M3y4yeHUU (U3MKU. ATOMHAs Macca M pa3Mepbl
aTOMOB. XHMMHWYECKUH DIJIEMEHT, XMMHU4YECKas
¢dopmyna. Monb. MonekynsgpHas M MoOJspHas
Maccbl. MeTonbpl ompeneneHuess aTOMHBIX U
MOJIEKYJSIpHBIX ~ Macc. 3akoH [lronmonra-IItu.
CrexnomeTrpuueckue 3akOHbI. ['a30BbIe 3aKOHBI B
XUMHH. 3aKOH COXPAaHEHHs MacChl M DHEPIUH,
3aKOH KpAaTHBIX OTHOIIEHWH, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH OOBEMHBIX OTHOIIEHHH, 3aKOH
ABoragpo W CHEACTBUS W3 HEro, YypaBHEHUE
MenneneeBa-Knaneiipona, bouns-Mapuorra,
[Mapns, Teit-Jlroccaka; 0ObeTMHEHHBIM Ta30BBINA




3aKOH. YHI/IBepcaJ'IBHaH ra3oBasg IIOCTOsSHHAasl.
3aK0H JKBHUBAJICHTOB. [loHATHE O XHMMHYECKOM
OKBHBAJICHTC, KOJIMYECTBO OKBUBAJICHTOB u
OKBHUBAJICHTHBIC MacCChbl BCIICCTB. Pacuer
OKBHUBAJICHTHBIX MAacCC 3JICMCHTOB, NOHOB, IIPOCTBIX
1 CJIOXXHBIX BCIICCTB, 3KBHBAJICHTOB BCIICCTB B
XUMHNYCCKUX PCaKIHAX.

Tema 2. CrocoObl  BeIpakeHHsI | PacTBOpBHI, KJIacCU(UKALIUS pPacTBOpOB.

KOHIIEHTPALMU pacTBOPOB Konnenrpauus pactBopa. MaccoBas, MoJbHa,
oObeMHass Jonu. MaccoBast  KOHIICHTPALUSs.
MonsipHas KOHIIEHTpALus. Hopmanbhas
KOHIIEHTpauus. MoJstinpHas KoHueHTpanus. Turp.
[IpaBuio “kpecrta’. ITepepacuer OHUX
KOHLIEHTpalui B Apyrue. 3aKOH YKBUBAJICHTOB JJIs
pacTBOpOB.

Tema 3. Dnementsl xumudeckoil | TermoBbie 23 PeKTH XUMUUECKUX PeaKIHid. DHIO0-

TEPMOJUHAMUKHI u KUHETHKH. | 1 3K30T€PMHMUYECKHE peakuuud. BHyTpeHH:s

XHWMHYECKOE PAaBHOBECHE SHEprus. OHTAIbNUA. ODHTpoOnus.  OHEprus

I'u66ca. Dueprus ['enbmromnsua. IlepBolit u BTOpOi
3aKOHBI TepMOANMHAMUKH. 3aKoH ['ecca, cneacTBus
u3 Hero. HampaBieHue XMMHMUYECKHX IPOLIECCOB.
OrmpezenieHne CKOPOCTH XHUMUYECKOW DPEaKIUU.
3akoH AeucTByroumx Macc. KoHcranra ckopoctu
peakiuu, ee¢ (GU3HYSCKUN CMBICT. DaKTOPHI,
KOTOpbIE BIUSAIOT HAa CKOPOCTb XHUMHUYECKOU
peakmuu. 3akon Bant-I'odda. [Topsgok peakium.
DHeprusi akTUBAllUH, KaTaIu3aTOPbl PEAKLIUN.
XUMHUYECKOE paBHOBECHE. Koncranra
paBHOBecusi. DakTopbl, KOTOpbBIE BIMUSAIOT Ha
XUMH4eckoe paBHoBecue. CMeleHne paBHOBECHS,
npuHiun Jle-Ilarense.

Tema 4. CTpoeHue aToma U XUMHUYECKas
CBSI3b

[TepBrie Mmogenu aromoB (Tommcon, Pesepdopn).
KBanTOBO-MEXaHNYECKas MOJEIIb aToma.
YpaBHEeHHE KBAaHTOBOM MeXaHUKH. KBaHTOBBIE
yucna. [lpaBuia  3amosHeHMst — opoOuTanei
NEKTpOHaMH (TIPaBUJIO MUMHUMAJbHBIX 3HEPIUM,
npunuun Ilaynmu, npaBwio I'ynpa). CsoiicTBa

atoMoB. [loTeHuMan wWOHM3AIMM, CPOJACTBO K
JJIEKTPOHY, ANEKTPOOTPULATENBHOCTD.
DONeKTpOHHblE U BJIEKTPOHHO-Ipaduyeckue
(bopMmyIbI XUMHUYECKHUX JJIEMEHTOB.

[Tepuonuuecknii 3aKOH M CHCTEMA XHUMHUYECKUX
anemenTtoB JI. M. Mengeneesa. Ilepuoanunocts
W3MEHEHUS CBOMCTB B NIEPUOJUYECKON CUCTEME, B
MEepUOJax U rpymmnax. SBieHne paJruoakKTUBHOCTH.

KosanenTnas, MOHHAS, MeTanndecKkas,
BOJIOPOJIHAS CBSI3b, MEKMOJIEKYIISIPHOE
B3aWMOJIEHCTBHE

Tema 5. PactBopel. PaBHOBecue B
pacTBopax. OKHUCIHTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

JluHaMuKa IponeccoB B pacTBOpax. PacTBopsl
HEIJIEKTPOJIUTOB U ANEKTPoauToB. KonerarnBHsie
CBOMCTBa pacTBOpoB. 3akoHbl Paymsa. Ocmoc.
DHepreTuka pacTBOpeHUsl. Teopus
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AJIEKTPOIUTHYECKON  auccoumanuu.  CTeneHb
nucconuanuu. PactBopsl 31eKTpoauToB. CuibHbIE
U crnabble 3IeKTpoNIuThl. PaBHOBECHE B pacTBOpax
JJIEKTPOJUTOB. VOHHBIE YypaBHEHHsS pPEaKLMM.
Koncranra quccounanyu. CUIbHBIE SIEKTPOJIUTHI.
AKTUBHOCTH HOHOB. YpaBHeHHe Jlebast-XIOKKes.
HNonHoe mnpowusBeneHue Bonbl, MNOHATHE O pH
cpeapl. ['mpponmu3. Koncranta  ruaponmsa.

[IpousBenenue pPacTBOPUMOCTH. YcnoBus
BBIMMAJICHUS  Ocajgka. bydepHble  pPacTBOPHI
OKHCINTENbHO-BOCCTAHOBUTEIIbHBIC peaxIuu.
Knaccudukanus OKHUCJIUTEIBHO-

BOCCTAHOBUTENIBHBIX peakiuil. MeToJ HOHHO-
aneKkTpoHHoro ©Oamanca. Hampaenenne OBP.
OKuCINTEIbHO-BOCCTAHOBUTEIJIbHBIE TOTEHIUAIBI.
DNEKTPOXUMHYECKHUE ITPOLECCHI.

Tema 6. O6G30p CBOMCTB 3IIEMEHTOB U UX
COCIMHEHU I

[IpocTeie  BemiecTBa,  CBOWMCTBA,  METOIbBI
MOJIy4EHUS. Knaccer HEOPTraHMYECKUX
coenquHeHnii. Homenknarypa. Tunbel XUMHYECKUX
peakuuii. OG630p HemerauioB. [loarpymma
ranorenoB. Kucnopoa. Boga, nepokcun Boopoaa.
Cepa. Azor. ®ochop. VYrmepon. AUIOTpomus
yraepoga. Kpemuuii. bop. CBoiicTBa mpoOCThIX
BeuiectB. CBOMCTBa  COEAUHEHMM:  OKCHUMOB,
KHCIIOT,  COJiel,  OMHApHBIX  COCAMHEHUH.
[lonyuenue, npumenenue HemertamioB. O030p
xumun  MetaiwioB. lllemounsile W mIETOYHO-
3EMEJIbHbBIC AJIEMEHTBI. AOMUHUH. Nx
COCMHEHUS, CBOWCTBA, CIOCOOBI TMOTYYEHUS
METaJIJIOB.

6. CTPYKTVYPA U COAEPXXAHMUE JUCLUIIJIMHBI

6.1. ®opma obydyeHus — ouHas, kypc — 1, cemectp — 1

HaumenoBanust pa3aenoB u Tem Komiectso 4acos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Tema 1. OcHOBHBIC IOHATHS XUMUHU 5 3 10 18
Tema 2. CriocoObl BbIpakeHUS 5 3 10 18
KOHIICHTPAIIUN PACTBOPOB
Tema 3. DneMeHTbl XUMUYECKOU 5 3 10 18
TEPMOJTUHAMHUKHN ¥ KHHETHKU. XUMHYECKOE
paBHOBECHE
Tema 4. CtpoeHre aToMa U XUMUYECKast 5 3 10 18
CBSI3b
Tema 5. PactBophl. PaBHOBECHE B 5 3 10 18
pacTtBopax. OKHCITUTENbHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIHH
Tema 6. OG30p CBOMCTB PIIEMEHTOB U UX 5 0 13 18
COEMHEHMI
NTOI'O 3A CEMECTP 30 15 — 63 108




| UTOI'O 110 KOMIIOHEHTY OITOI | 30 | 15 — 63 | 108 |
6.1. ®opma oOyueHus — 3a04Has, Kypc — 1, cemectp — |
HaumenoBanust pa3aenoB u Tem Koumiectso 4acos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Tema 1. OcHOBHBIE OHITHUSI XUMUHU 1 1 10 12
Tema 2. CiocoObI BRIpOKCHHS 1 1 10 12
KOHIICHTPAIIUU PaCTBOPOB
Tema 3. D1eMeHTbl XUMUYECKOU 1 1 15 17
TEPMOJUHAMUKU U KUHETHUKUA. XUMUUYECKOE
paBHOBeECHE
Tema 4. CtpoeHue aToMa 1 XUMUYECKAst 1 20 21
CBSI3b
Tema 5. PactBopbl. PaBHOBECHE B 1 20 21
pacTtBopax. OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE PEAKIIUU
Tema 6. OG30p CBOMCTB 2IIEMEHTOB U UX 1 24 25
COEIMHEHU I
NTOTI'O 3A CEMECTP 6 3 — 99 108
NTOTI'O I10 KOMITOHEHTY OIIOIT 6 3 — 99 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALIMN

7.1.  KOHTpOJIbHBIE BOIIPOCHI

1. OcHoBHble TIOHATUA XUMHUH. AToM. Monekyna. MoH. AToMHas U MOJIEKYJIsipHast
Macchl, UX onpesenenue. Mosnb, GopMyIbl s pacyeTa.

2. CrexroMeTpUUYeCKUe 3aKOHbI, I'a30BbI€ 3aKOHBI B XUMHUU: 3aKOH COXPaHEHHUS MacChl

U DHEPruu; 3aKOH KpaTHBIX OTHOIIEHUWH; 3aKOH IOCTOSHCTBA COCTaBa; 3aKOH OOBEMHBIX
OTHOUIEHUI; 3aKOH ABOrajJpo W CJIEACTBHUS W3 HEro; ypaBHeHue MeHnaeneeBa-Kiaiinepona,
boitns-Mapuorra, Ilapns, Deii-Jlroccaka; oObeAMHEHHBIN Ta30BBIA 3aKOH. YHUBEpcalbHas
ra3oBas MMOCTOSTHHAsA. 3aKOH IKBUBAICHTOB. [lOHATHE O XUMHUYECKOM SKBUBAJICHTE, KOJIHMYECTBO
SKBUBAJICHTOB M 3KBHUBAJIEHTHBIE MacChl BEIIECTB. PacueTbl 3KBUBAJICHTHBIX MacC 3JEMEHTOB,
HMOHOB, MPOCTHIX U CIOXKHBIX BEIIECTB, SKBUBAJICHTOB BEIIECTB B XUMHUUYECKUX PEAKIIUSIX.

3. CrniocoObl BUpaxKeHHsI KOHIIEHTpAIMN pacTBOpoB MaccoBas, MosibHas1, 0ObeMHas
nonu. MaccoBasi KoHIEHTpamus. MonsipHas KoHIeHTpauus. HopmanbHas KOHIIEHTpalus.
MomnsnbHas koHueHTpauss. Tutp. [IpaBuno “kpecra”. Ilepecuer o1HUX KOHLIEHTpAUi B IpyTHE.

4. Crpoenune atoma. Ilepseie Mmonenu aromoB (Tommncon, Pesepdopn). KBanroso-
MeXaHu4yeckas MojeNlb aroma. llpaBuna 3amonHeHHs opOuTaneil 3MeKTpoHaMu (IIPaBUIIO
MUHUMAaNbHBIX 3Heprud, npuHuun Ilaymu, nmpaswio I'yana). CsoiictBa atomoB. Ilotenuman
MOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY, JJIEKTPOOTPHUIIATEIIBHOCTb.

5. [Tepuonnueckuii 3akoH u Ilepumonnueckas cucrema 35€MEHTOB. l3meHeHne
CBOMCTB aTOMOB 3JIEMEHTOB B MEPUOJAX U TPYIIIAX.

6. CreneHb OKUCICHUS JIEMEHTOB. DJIEMEHTHI C IMMOCTOSTHHBIM 3HAYCHHEM CTETIEHU
OKHUCIIEHUS. DJIEMEHTHI C IEPEMEHHBIM 3HAU€HUEM CTETIEHH OKUCIICHHUS.

7. Teopust snekTponuTuueckor aucconnanuu. CTeneHb aucconuanuu. PacTBopsl
anekTponuToB. CuibHBIE U Ca0ble SJEKTPOJIUTHL. PaBHOBecHe B pacTBOpax dSJIEKTPOJIHUTOB.
HNonnbie ypaBHeHus peakunid. Koncranta mucconmanmu. I'maponus. MoHHoe mpowusBeneHue
BOJIbl. Bogopoaublii mokazareins. pH.
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8. Cxkopocts xumudeckoi peakinu. Koncranra ckopoctu. Ypasuenue Bant-I'odda.
Xumnueckoe paBHoBecue. Koncranta pasHoBecus. Ilpunnun Jle-Illarense. Cwmemenue
XUMHYECKOIO PAaBHOBECHSL.

0. XuMunueckas CBsi3b. THIIBI U MEXaHU3MbI XUMHUYECKOM CBS3H.

7.2.  Tewmsl noxnanos (pedepaton)

1. O6mue cBeaenus 06 anekTpopaguomarepuranax. Buibl, Bo3aMoxHast
KJIaCCH(UKAIHSI.

2. [TonsiTHe 0 MPOBOIHUKAX, MOIYIPOBOAHUKAX U TUIIEKTPUKAX.

3. Buibl aKTHBHBIX M TACCUBHBIX JUAJICKTPUKOB.

4. Meramnueckue 1 HeMeTaINIMYeCKUe MpOBOAHUKU. CBEpXIIPOBOIHUKH. Buapl,
MIPUMEHEHUE.

5. Opranuueckrie U HEOpraHMYECKUe MOIYNPOBOIHUKU. Bubl, mpuMeHeHue.

6. @epputhl. OOmIas XapakTepucTHKa u Kiaccupukanus Gpeppuros. [Ipumenenue.

7. [To3ucTops! (OTYNIPOBOJHUKOBBIE TBEPABIE PACTBOPHI HA OCHOBE TUTAHATA
Oapusi).

8. Kunkue kpucramibl. OOmias XxapakTepucTuka. THUIIBI )KUIKUX KPUCTAJUIOB.
IIpumeHeHue.

0. Jlazepsl. OO11ue cBeneHus o jazepax. [Ipuniun paboTel. TUIBI 1a3epoB.

7.3.  Tewmbl TUCbMEHHBIX paOOT (THUIIBI 33]1a4)

1. PacuerHbie 3a1aun Ha HaxOKIeHUE (POPMYITBI COCTUHEHUSI.

2. PacuerHble 3a1auu Ha MPUMEHEHHE ra30BBIX 3aKOHOB.

3. PacuerHble 3a1a4u Ha PaCTBOPHI, CITOCOOBI BBIPAXKCHUS KOHIICHTPAITHHA.

4. CocraBiieHre ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

5. XUMUYECKOE PAaBHOBECHE U CMEIIIEHNE XUMHUYECKOTO PaBHOBECHSI.

6. PaBHOBecus B pacTBOpax 3JIEKTPOJIUTOB.

BAPUAHTHI UHIMBUJTY AJIbHBIX 3AJTAHUI ITO TEME «XUMUS
DJIEMEHTOB»
Bapuanr 1

1.Kaxkoii 06bem xnopa (npu 17°C u 99,3kI1a) BbIneaUTCS NpU B3aUMOEHCTBMH COJISTHOM
KHUCIOTHI ¢ 1kr MnO;?

2.Yka3aTh 71a00paToOpHbI crioco® monydeHust cepoBojopoaa. Kak MOXXKHO MOJIy4HTh
CEJIEHOBOJIOPO/L U TEJUTypOBOAOPOA?

3.ITpu B3pbIBE CMeCH, NOTYYEHHOM M3 OJHOrO 00beMa HEKOTOPOI'o ra3a U AByX 00beMOB
KHciopoja, oopasyrores a8a oobema CO2 u onun o0vem No. Haiitu popmyny raza.

4.IlpuBecTy TpUMEPHI PEaKIHii, B KOTOPBIX a30T UTPAET POJb OKHCIUTENS, U IPUMEPHI
peakuuii, B KOTOPBIX OH SIBJISIETCS BOCCTAHOBUTEIIEM.

5.Paccuuraiite pH pactBopa, B 3 11 kotoporo coaep:xurcs 0,35 r NH4OH.

6.IlponykTtamu oOkHcIeHHs InaBeneBoil KucioTsl sBistoTcss CO2 u Boga. CKOJIBKO
MILTHJIUTPOB PacTBOpa IIaBesIeBOM KUCIO0THI, coaepskariero 7% H2C204-2H20 (p=1,02), MoxkHO
OKHUCJIUTh B CEPHOKUCIIOM pacTBope npu aerictun 75 mut 0,08 H. pactBopa KMnO4?

7.0cymmecTBuTh peBpainieans: B — B.0O3; — NaBO,; — Na;B4O7 — H3BO3 — B.



7.4. CopepxaHMe IUCLUUIUIMHBI «XHMHSD» COCTOUT H3 JABYX 3a4ETHBIX MOIYJIEH.
Kaxxaplii 3a4€THBIM MOJYJb COCTOMT M3 TEOPETHYECKOTO MaTepuajga W NMPaKTUYECKUX 3a/ad,
BBINOJIHEHHE KOTOPBIX TPEOYET OBIAJICHUS TEOPHEH B YKa3aHHOM B MOJyJie 00beMe.

(obpazey sapuanma u Kpumepuu OYeHUBAHUL)

®I'BOY BO JIOHEIIKHUI T'OCYIAPCTBEHHBI YHUBEPCUTET»
DU3NKO-TEXHUYECKUH (PaKyIbTeT

Hanpaeﬂeﬂue Nn0020MOBKU: CTaHI[apTI/BaHI/IH 1 MCTPOJIOTHUA

Ipoghuns:

Ilpoepamma noocomosku: oaxanaspuam
Cemecmp 1

Yuebnas oucuyuniuna XUMHA

MOAVYJIbHAA KOHTPOJIbHAS PABOTA
BAPUAHT Nel

1. Omnpenenute 0OBEMHBIN COCTaB CMECH Telidsi U KUCIOPO/Ia, UCIONIb3yEeMblil BOJI0JIa3aMU
JUTSL IBIXaHUS, €CJIM OTHOCUTEJIbHAS TUIOTHOCTH CMECH 110 BOJIOPOAY paBHa 4,8.

2. BplunMcnuTh MOJSIPHYIO MacCy SKBUBajeHTa clienyroumx coeauHeHui: CaO, HNOs;,
CaSO0s4, KCl, Fe(OH),, ZnS, (CuOH)>SO4.

3. o xakoro oobema Hano pazdaButh 500 ma 20% pactBop NaCl (p = 1,152 r/mi), 94T00bI1
nonryuuth 4,5% pacteop (p = 1,029 r/mui)?

4. VYka3arb, Kakue W3 IEPEUYHMCICHHBIX COCAMHEHHUH SIBIISIFOTCS CHJIBHBIMH WM CIaOBIMU
atekTposiTaMu U Hamucath ux gucconuanuio: KCl, H3POs, NaxCOs3, H,O, Al(OH);s,
Cl,07, CH3COOH, H2Si03, Li;HPOs.

5. 3axon ABorajpo. CrienctBus U3 3aKkoHa ABOTaIPO.

3aBeayromuit kadenpoit SA6nouxosa H. B.
[Ipenonasarens Cupopenko A.O.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPBIE [TOJIVUHAKOT OBYYAIOIINECA

OOmiast olleHKa 3HaHUM O0yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJ€ WCXOJs W3 MaKCUMyMa, NMPHUBEAECHHOTO B Tabiuie Huxke. OpraHu3anuoHHO-ydeOHas
paboTa B ayIMTOPHH OLIEHUBAETCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCENIAEMOCTb 3aHATH,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBINIOJHEHHE JOMAIllHUX 3a/JaHUN, aKTUBHOCTb BO BpeEMs
NPOBEIECHUS JIEKIIMOHHBIX M NPAKTUYECKHUX 3aHATHH (ydacTHe B OOCYXAEHHUH TEKYyLIero Hu
IPOIIEHHOr0 MaTepuaa, peueHne 3a1a4 U T.I1.).

Cemectp 7
Howmepa pa3nenos Bunpl pabot Maxcumanbiioe
KOJIMYECTBO OaJIJIOB

OpraHu3annoHHO-yueOHas paboTa B ayIMTOPHH 10
CamocrosTenbHas pabora 10

1 KoHTposbHbIe paboThI 10 MPAKTHKE 10
KonTtponbHast paboTa o TEOpeTHYECKOMY
MaTepuany




JlaGopaTopHbie pabOThI 10
TecToBBIN KOHTPOIIb 10
UTOI'O 50
DK3aMeH 50
OOmuit UTOT 32 CEMeCTp 100

CooTBeTCcTBHE 0AJITIOB OLICHKE

K olM1ecTES GaLIoR O1eHka 1Mo nITHOAILHON IIKAJIE
s 100 ECTS | DOk3amen, nuddepeHnmpoBaHHbINA 3auer
3a4er

90-100 A OTJINYHO 3a4YTEHO
80-89 B XOpOILIO 3a4YTEHO
75-79 C 3a4TEHO
70-74 D Y/IOBIETBOPHUTEIHHO 3aITCHO
60-69 E 3a4TEHO
35-59 FX HE 3aUTEHO
034 F HEYJIOBJIETBOPUTEIHHO 1o 3a9TeI0

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBLIMH BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xone peanuzanuu AUCIUTUTMHBI UCTIOJIB3YIOTCS CIACAYIOMINUE AOTOTHUTEIBHBIE METOIbI
00y4YeHHsl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalliy 00Yy4aroIIuXcs B
3aBUCHMOCTH OT UX UHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUIALIMX

- JeKIUU 0(hOPMITSIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CIEeUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- JUISL  BBIMIOJTHEHUS ~ 3aJaHUsl TP HEOOXOJMMOCTH  TPEIOCTaBIsETCA
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE€ UCTIOIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

- MUCbMEHHBIE 3aJJaHus OPOPMIISIOTCS YBEIUYEHHBIM HMIPUDTOM.

2) JUISL TITyXUX U CJTIa00CIIbIIIAIIX

- JeKIUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMCbMEHHBIC 33JIaHUS BHIITOHSIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (opme;

- 9K3aMEeH TPOBOAUTCA B TNHUCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHue B (OpMe TECTUPOBAHUS.

3) JUISL JIUI] C HApYIIEHUSIMHA OTIOPHO-JBUTATENILHOTO afapara:

- JIEKIIMH 0()OPMIISIFOTCS B BUJIE DJIEKTPOHHOTO IOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CTIEeUaIN3UPOBAHHBIM MMPOTPAMMHBIM 00€CTICUeHUEM;

- MMCbMEHHBIC 33JITaHUS BBITOJHSIOTCSI HA KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOW (pOpMe WM BHITIOTHSIOTCS B MTUCHMEHHOU
dbopme Ha KOMIIBIOTEpE.

[Tpu HE0OXOAUMOCTH TIPeTyCMATPUBACTCS] YBETUUCHUE BPEMEHH ISl TIOATOTOBKH OTBETA.

[Ipoienypa  mpoBeneHHsT  TPOMEKYTOYHOM  aTTeCTaluu Uil OOYYaroIIMXCst
YCTaHABIMBAETCS C YYETOM WX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKUX OCOOEHHOCTEH.
[IpomexyTodHast aTTecTaIys MOKET MMPOBOIUTHCS B HECKOJIBKO ITAIOB.

[IpoBeneHue mpoIEAypbl OICHMBAHHUS PE3YJIbTaTOB OOyUeHHs JOMYyCKaeTcsi C
WCITOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
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ObecneunBaeTcst JOCTYN K HHOOPMAIMOHHBIM U OMOIHOTrpaduueckuM pecypcam B CETH
WuTepHeT Ui Kakaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OIPAaHHUYCHHUSIM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUISL CJICTIBIX U CITA0OBUIAIINX

- B IICUYATHON ()OpME yBETUYECHHBIM IIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— B [IEYAaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMCHTA.

3) 11 00YYarOIIUXCs ¢ HAPYIICHUSIMHU OIIOPHO-/IBUTaTEIbHOTO aIlapara:

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEUEHUME YYEBHOI'O ITPOLECCA

Jlns mpoBeieHUs JIEKIIMOHHBIX 3aHATHH TpeOyeTcs ayIuTOpUsl Ha TPYIILy, 000pYyJOBaHHAas
MEJIOBOW WJIM UHTEPAKTUBHOM JOCKOW, MYJIbTUMEAUNHBIM ITPOEKTOPOM U SKPAHOM.

s oGecriedeHus JIaGOPaTOPHBIX 3aHATHI 10 JaHHOMY KypCy HEOOXOIMMBbI XMMUYECKHUE
1a00paTopuu, OCHAIIEHHBIE HEOOXOIMMBIM 000PY/IOBAHUEM U PEAKTHUBAMH.

JononuurensHoe obecnieuenune: Wi-Fi gocTyn B Koprycax yHUBEpCUTETa, TEKCTOBBIE U
AIIEKTPOHHBIE pecypchl HaydHol OMOMHOTEKH YHUBEPCHUTETA.

Jl1st caMOCTOSITENIbHOM paboOThl UCIIOJIB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE pecypchl HayuHoi
OMONMMOTEKN YHHMBEPCHTETa W JAPYIHX ODJIEKTPOHHBIX OMONMOTEYHBIX 0a3 MaHHBIX, y4eOHO-
METOANYECKOE O0ecIIeYeHHE.

[Ipr w3y4yeHMH NUCUUIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOY4YeHHWE M JAUCTAaHIIMOHHBIC
o0pa3oBaTesbHbIE TEXHOIOTHH.

C ucnonp30BaHUEM PECypCOB IIATHOPMBI TUCTAHIIMOHHOTO OOpa30BaHUS OCYIIECTBIISETCS
TEKYLUI KOHTPOJIb 3HaHUI O0Y4YaroLIMXCsl Ha OCHOBE TECTUPOBAHMS U MPOBEPKH PE3yJIbTaTOB
CaMOCTOSITENIbHOIN paOOThI.

Memoouueckoe obecneuenue
1. [Tocobue mo Heopranudeckoii xumun, benoycona E.E., 50 mit.,
2. OcnoBbl xumun, Uraaros A.B., SIonmoukosa H.B., 100 mr.,
3. O6mas xumus : yaebHoe mocobue , E. E. benoycoga, E. 1O. [Toitmanosa, 30 mir.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. benoycosa, E. E. O6mas xumus : yuednoe nocodue / E. E. benoycosa, E. O.
[ToitmanoBa; ['ocynapcTBeHHOE 00pa3oBaTENbHOE YUPEKJIEHUE BBICIIEr0 MpodeccroHalbHOTO
oOpa3zoBanus "JloHeukuil HanMoHaNbHBIA yHUBepcuTeT", Xumunueckuil ¢akynsrer, Kadenpa
Heoprannyeckon xumuu. - Jonenk : 'OY BITIO "HouHVY", 2019. - 176 c.

2. AxmeroB H.C. O0mias u Heopranudeckas xumus. — M.:Beici. mk., 2001.-743 c.

11.2. JlonosmHuTenbHas IUTEpaTYypa

1. VYraii S1.A. O6mas u Heopranuyeckas xumus. — M.: Beicur. mik., 2000. — 527c.

2. Kak o0pazyercss Xummuueckasi CBsA3b, U MPOTEKAIOT XMMHUYECKHE peakuu. [ aHKuH
B.1O., T'ankun FO.B. (2007, 323 c.)

3. Kypc o0mieit xumun. Munrynuna 9.U., Macnennukosa I'.H., Koposun H.B. (1990,
446 c.)
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12.  UTHOOPMAILIMOHHBLIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocynapcrBeHHas uHpopmarmoHHas cuctema / MunuctepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nata oOpamienus:

01.09.2023). — Pesxum nocTyma: cBoOOAHBIN, moanucka. Heo6xoaumMa ycTaHOBKa MPOTPaMMHOTO
obecrnieueHus. — TeKCT: AMEKTPOHHBIN.

2. eLIBRARY.RU: Hay4Has 35ekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexxum gocrtyma: uiss aBTOPU30B.
M0JIb30BaTeNeil. —TeKCT: 3JEKTPOHHBIM.

3. Hayunast snextponnass OubOnuoreka «KubepJlenmHkay»: caiit / Accoruanms
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum gocrtyna:
cBOOOHBIN. — TeKCT: ANMEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucrema «Jlanby: [caiiT]. - URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum noctyma: ajis aBTOPH3OB.
nosb3oBaTesen. — TeKcT: 2JIeKTPOHHBI.

5. IBC KOpaiit: snekTpoHHas OuOIMOTeUHast cucreMa: caiiT. — Mocksa, 2013, —
URL: https://biblio-online.ru (nata o6pamenus: 01.09.2023). — Pexxum noctyna: anst aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

6. y1eKTPOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.
7. DJIeKTPOHHBIN KaTajor Hayunoit Oombmmoreku Jlonl'Y: pasmen caiita / HbB

Honl'Y. — Texkcr: anekrponnbiid // DbC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamienusi: 01.09.2023). — Pexum goctyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 11 monbk3oBarenei JoHl'Y.

8. daexTponHblii apxuB Jloul'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 2eKTpOHHBIN
// OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JIOCTYTIa: CBOOOIHBIH.

13. [TPOT'PAMMHOE OBECITIEUEHUE

1. Windows 7 PRO (xopnoparusHas nunensust JJonl'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas nuuen3us Joul'yY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHNN )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuenszuun GPL, Apache,
BSD m1st cBoO0AHOTO MPOrPaMMHOTO OOECTICUSHHUS ).
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