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Pabouas nporpamMmma yueOHON NUCHMIUIMHBI « XUMHS» pa3pad0TaHa B COOTBETCTBUU C
tpeboBanusimu  OI'OC CIIO no cnenumansHoctd 21.02.19  «3emieycTpoitlcTBOY,
YTBEpKAEHHOrO npukazomM MunucrepcrBa npocsenieHuss PO or 18.05.2022 Ne 339,
pexkoMeHaanusAMu MuHUCTEpCTBa IpocBelieHns PO o peaim3anuu cpegHero oomero
oOpa3oBaHMsi B  MpeJelax OCBOCHHUS 00pa3oBaTelIbHONW MPOTPaMMBI CPEIHEro
npodeccuonansaoro obpaszoBanuss oT 01.03.2023 r. Ne 05-592 u mnpumepHOit
nporpamMmoit  o0ieoOpa3oBarebHOM  y4eOHOM — TUCHUIUTUHBI  «XUMUS»  JUIs
npodeccruoHaIbHbIX o0pa3oBaTeIbHBIX OpraHu3alni, PEKOMEHTOBAaHHBIX
®denepaibHbIM TOCYJAPCTBEHHBIM OIOJKETHBIM 00pa30BaTENIbHBIM  yUPEXKICHUEM
JOTIOJTHUTENBHOTO  mpodeccuoHanbHOro  obOpa3zoBanus  «WMHcTUTyT — pasBuTHs
npodeccuonansHoro odpazosanus» (GI'BOY AI1O «MPIIO») B kauecTBe NMpUMEpHO
OporpaMMbl Uil peaju3aldd OCHOBHOM IpoQeccHOHaIbHON 00pa3oBaTeabHOU
nporpammbl CITO Ha 6aze ocCHOBHOro 0O0IIero oOpa3oBaHus C MOJYYEHUEM CPEIHETO
obmiero oopazoBanus (ITpoTokoa Ne 14 ot 30 HosiOpst 2022 1.)

Pazpaborunk: Kazannea O.H. — mnpenogaBarens BbicHIeH KBaTU(pUKAIIMOHHON
KaTeropuu
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1. MACHOPT PABOYEN MMPOI'PAMMBbBI YUYEBHOM
TUCHUIIJIMHBI OY1.10 XUMHUS

1.1. O6saacTh npuMeHeHus padoyeil MPorpaMmbl

PabGouass mporpamMma y4eOHOM JUCHMIUIMHBI SIBJSIETCS YacThIO IPOTPAMMBI
MOATOTOBKH creruaiucToB cpeanero 3seHa (nanee — [IIICC3) B cootBercTBUu ¢ ®I'OC
CIIO no cnennansroctr 21.02.19 «3emiteycTpoiicTBO.

1.2. MecTo y4eOHOH IMCHMIJIMHBI B CTPYKType NpPOrpaMMmbl NMOATOTOBKH
CIENHNAJINCTOB CPeIHET0 3BeHA:
YyeOHas TucuILInHA BXOIUT B o01eoopaszoBarenbublil uki [ITICC3.

1.3. Hesun v TpeOGOBAHUA K pPe3yJbTaTaM 0CBOEHUS YUeOHOH TUCHUIIIMHBI:

B pesynbrare ocBoeHUs y4eOHOU AUCIUIUIMHBI OOYYAIOIIMICS JOHKEH JOCTHYb
CIEAYIOLINE PE3YJIbTATHI:

JIUYHOCMHbIE:

- YyBCTBO T'OPJOCTH U YBAXKECHUS K UCTOPUU U JOCTHKEHUSAM OTECUYECTBEHHOU
XUMHUYECKON HayKd; XUMHUYECKHM TpaMOTHOE TIOBeAEHHE B MpodhecCHOHATBHOM
JEATEIbHOCTU U B OBITY MpU OOpaIlleHUU ¢ XUMUUYECKUMH BEIIECTBAMH, MaTepUaJIaMHu U
MpOLIECCaMU;

- TOTOBHOCTh K MPOJOJDKEHUIO O0Opa30BaHMsI U TOBBINICHUSA KBadu(UKalUU B
n30paHHOM TPOPECCUOHAIBHOW ACATENbHOCTY M OOBEKTHUBHOE OCO3HAHUE POJU
XUMHYECKUX KOMIIETEHIINHN B 3TOM;

- YMEHHE HCMOJIb30BaTh JOCTHUXEHHS COBPEMEHHOM XHWMHYECKOM HAYKH H
XUMUYECKUX TEXHOJIOTHI JUIsl TOBBIIICHHS] COOCTBEHHOTO MHTEIJICKTYAIbHOTO PA3BUTHS
B BBIOpAHHOU TTPO(PECCHOHATILHOM JCSITEIBHOCTH;

MemanpeomemHubsle:

- MCMOJIb30BaHWE PA3JIMYHBIX BUJIOB MO3HABATEIBHOW JEATEIBHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Oonepanuii (MOCTaHOBKY 3a7a4uu, (DOPMyIMpOBaHUs TUIIOTE3, aHATIU3a
M CUHTE3a, CpaBHEHUS, OOOOIIEHUS, CHUCTEMAaTU3alliU, BBISIBJCHUS MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€M, MOMCKa aHAJIOroB, (HOPMYIUPOBAHUS BBIBOJAOB) JJISI PEIICHUS
MOCTABJICHHOW 3a/1a4l, IPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS

(HaOyroZIeHNsI, HAYYHOTO OKCIEPUMEHTA) JUIsl M3Y4YEHUs] Pa3IU4YHBIX CTOPOH
XUMUYECKUX OOBEKTOB U TMPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBATHCS B MpodeccuoHaNbHOU chepe;

- HUCIOJb30BAHUE PA3JIMYHBIX MCTOYHUKOB [UJI TIOJYYEHHS XUMHUYECKOU
uH(opMaIMK, yMEHUE OIEHUTh €€ JIOCTOBEPHOCTb I JOCTHXKCHHS XOPOIIHMX
pe3ynbTaToB B MpodeccuoHaIbHOU cdepe;

npeomemmusvle:

- chopMHUPOBAHHOCTH MPEJCTABICHUN O MECT€ XMMHUHM B COBPEMEHHOW HAy4HOUN
KapTMHE MHpa; T[OHMMAHUE PO XUMUU B (HOPMUPOBAHMHM Kpyrosopa H
(hYHKITMOHATTLHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs MPAKTUYECKUX 3a/1a4;

- BJAQJCHUE OCHOBOIOJATralOlMMH XUMUYECKUMHU TOHATUSMH, TEOPHUAMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJb30BAHNE XUMUUYECKON TEPMHUHOJIOTUEN
1 CUMBOJIMKOM;



- BJAQJCHUE OCHOBHBIMM METOJAAMU HAYYHOTO II03HAHUSA, MCHOJIb3yEMBIMU B
XUMUU:  HAOJIOJEHUEM, OIMCAaHUEM, W3MEpPEHUEM, OKCIIEPUMEHTOM; YMEHHE
o0pabaTpiBaTh, OOBSCHATH PE3yJbTAaThl IMPOBEACHHBIX ONBITOB M JCJIaTh BBHIBOJEI;
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSITH METO/bI TO3HAHUS TIPU PEIICHUHN MPAKTUYECKUX
3aj1ad;

- cOpMHPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHBIC OIICHKA W TPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (POpMYJIaM U YPaBHEHUSM;

- BJIQJICHUE MIpaBUJIaMU TEXHUKU 0€30MaCHOCTH MPHU UCIOJIb30BAHUU XUMUYECKUX
BEILIECTB;

- chOpMHPOBAHHOCTH COOCTBEHHOM TO3HWIIMU MO OTHOIICHUIO K XUMHYECKOU
nH(pOpMaIUH, MoTydaeMoi U3 Pa3HbIX HCTOYHUKOB.

1.4. Koin4ecTBO 4acoB HA 0CBOEHME MPOrPaMMBbI Y4eOHOM TUCHUTIUHBI:
MakcumanbHOW y4eOHOU Harpy3Ku o0ydaromierocst 78 4acoB, B TOM YHUCIIE:
00s13aTeIHPHON ayIUTOPHOM YIeOHOH HArpy3KH o0ydaromerocs 78 4acos.



2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCITATIINHBI

2.1. O6beM yueOHOI TUCIUILTUHBI U BUbI Y4eOHO#i paboThl

Bupa yueoHoii padoThl

O0BeM yacoB

MakcumajibHas yueOHasi Harpy3ka (Bcero 1mo nporpaMmme JuCIHIIHHBI) 78
Oobs13aTesibHAsI AyAUTOPHAS y4eOHAsI HATPY3Ka (BCero) 78
B TOM YHCJIE:

JIEKINH, YPOKHU 62
MPAKTUYECKHUE 3aHATHUS 10
J1a00paTOPHBIC 3aHATHS 6

[TpomexyTounas aTTectanus B opme:

| cemectp - npyrue hopmbl KOHTPOIS (CpeaHmid OalT MO TEKYIIUM OLEHKaM
yCIIEBaeMOCTH )

Il cemectp - muddepeHrpoBaHHBIN 3a4ET




2.2 TemaTudeckuii miiaH u coaepxxkanue yueonoit nucuumiunbl OY 110 «Xumus»

HauMmenoBanmue
pa3aesioB H TeM

Conep:kanue y4yeOHOIro MaTepuasia, jJadoparopabie padoThbl U
NMPAKTUYeCKHE 3aHSATHSL, CAMOCTOSATeIbHAsI pad0Ta CTYIeHTOB, KypCOBasi
padora (mpoekr)

O0beM
4acoB

YpoBeHb
OCBOEHUS

Koanl
KOMIIeTeHIIHIA,
¢popmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3J1eMeHT

NPOrpaMMblI
5

2

1 cemecTp

BBenenne

Coaep:xanue yueOHOro MaTepuaJia

Hayunble MeToAbl MO3HAHMS BEMIECTB M XUMUYECKUX sBJICHUU. Poib
SKCIIEpUMEHTAa W TEOpPUM B XHUMHUH. 3HAYECHHE XHMHUU TPU OCBOCHUU
npopeccuit  CIIO u cneumansHocTeld CIIO TexHMuYeckoro mpoguis

po¢eCCHOHAIBHOTO 00pa30BaHUsI.

JIMuHOCTHBIE,
MeTanpeAMeTHbIE
U TIpEIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHUU C
®I'OC cpennero
o0uiero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MunucrepcTa
o0pa3oBaHUs U
Hayku PO ot
17.05.2012 Ne
413

Pazgen 1. O6mas v HeopraHu4yeckasi XuMms

Tema 1. OcHOBHBIE IOHATHS M 32AKOHBI XUMHH

1.1. OcHOBHEIE

Conep:xxanue yueOHOro MmaTepuaJia




NNOHATHUA XUMHUH

CocraB BemecTBa. Xumuueckue d3MeMeHTh. CrmocoObl CYIECTBOBAHHUS
XUMHUYECKHUX 3JIEMEHTOB: aTOMBI, POCTHIC U CIIOKHBIC BeliecTBa. BemecTra
MOCTOSIHHOTO ¥ MIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
BemectBa MOJIEKYJISIpHOTO W HEMOJIEKYJISPHOTO CTpoeHus. l3mepenue
BelllecTBa. Macca aroMOB U MOJIEKYJ. ATOMHas €IUHUIA MacChl.
OTHOCUTENBHBIC aTOMHAsI U MOJIEKYJIsipHast Macchl. KonnuecTBo BemecTBa u
CUHUIBI €ro HU3MEPEHHsS: MOJb, MMOJIb, KMOJb. Ywucio Aoraapo.
MomnsipHas macca.

1.2. OcHOBHEIE
3aKOHbI XUMHUH

ArperaTHble COCTOSHUS BEUIECTBA: TBEPIOE (KPUCTAUIMYECKOE H aMOPQHOE),
JKUJKOE M ra3oo0pa3Hoe. 3aKOH ABOTaapo M €ro CieACTBUSA. MOosSpHBINA
00BEM BEIIECTB B Ta3000pa3HOM cOoCTOSSHUU. OOBhEeIMHEHHBINA Ta30BbIi 3aKOH
u ypaBHeHue MenpeneeBa—Knaneiipona. Cmecu BemiectB. Pazmuuus mexay
CMECSIMH M XHUMHYECKHMM COCAMHEHHMSIMH. MaccoBas U OObEMHAs OJIH
KOMITIOHEHTOB CMECH.

Tema 2. [lepuoanyeckuii 3axoH u [lepuoauyeckas cucremMa xumuyeckux daementon . U.

MenaeneeBa u CTPOCHHUEC aTOMA

2.1. [lepuoguyeckuii
3axoHn /..
MengeneeBa

Conep:xanue yueOHOro MaTepuaJia

[lepuonnueckuii 3axkon J.M.MenneneeBa. Otkpsite [[.M.MennaeneeBbim
[lepnomuueckoro 3akoHa. Ilepuoandeckmii 3aKOH B (QOPMYIHUPOBKE
J..MenpneneeBa. Ilepuoguueckast TaOnuIia XUMHUYECKUX DIIEMEHTOB —
rpaguyeckoe  oToOpakeHHWEe  mepuoanueckoro  3akoHa.  CrTpykTypa
NEePUOANYECKON TaOIHUIIbl: IEPUOABI (Malibie U OOJBIIINE), TPYIIHI (TJIaBHAS U
moboyHas).

2.2. CTpoeHue aTroma

Crpoenne aroma u llepuommuecknii 3akoH J[[.M.MenneneeBa. Atom —
CIIOXKHasi yacTula. SAapo (IpOTOHBI U HEHUTPOHBI) U AJIEKTPOHHAsE 000JIOUKA.
N3otonbl. CTpoeHHe 3JEKTPOHHBIX O0O0JOYEK aTOMOB 3JEMEHTOB MalbIX
nepruoioB. (OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JOUYEK AaTOMOB
AJIEMEHTOB OOJBIINX MEpUOJOB (TMEepexoaHbIX 3yeMeHTOB). IlonsTue 00
opOutansx. S-, p- u d-opOutanmu. DJIEKTPOHHBIC KOH(UIYpaI[ii aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

JInuHOCTHRIC,
MeTanpeaMeTHbIE
U TIPEIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHH C
®I'OC cpennero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
PUKA30M
MunucrepcTBa
oOpaszoBaHus U
Hayku PO ot
17.05.2012 Ne
413




2.3. 3Hauenue
3akoHa JI.H.
MenpaeieeBa

CoBpemennast  ¢opmynupoBka [lepuogudeckoro  3akoHa. 3HAUYCHUE
Ilepuoauueckoro 3akoHa u llepmoandeckod CHCTEMBI XUMHUYECKUX
3JIEMCHTOB

.. MenneneeBa sl pa3BUTUS HAYKH M MOHUMAHHUS XMMHUYECKON KapTHUHBI
MUpa.

Tema 3. CTpoeHue BeniecTBa

3.1. Hounas
XHMHYeCKas CBA3b

Conep:kaHue y4eOHOT0 MaTepuaJia

HNonnast xumuueckas cBsa3b. KarwoHbl, wXx o00pa3oBaHue W3 aTOMOB B
pe3ynbTaTe mpolecca OKUCIeHHs. AHHOHBI, UX 0Opa3oBaHUE W3 aTOMOB B
pe3yabpTaTe mpouecca BOCCTAaHOBJICHUA. VMOHHas CBA3b Kak CBI3b MEKIY
KaTHOHAMM M aHMOHAMU 3a CYET JJIEKTPOCTATUYECKOIO MPHUTSKEHUS.
Krnaccudukanus HOHOB: 1O COCTaBY, 3HaKy 3apsja, HAJIUYHAIO THUIAPATHOU
obonouku. HoHHBIe KpHucTauiMueckue pemieTku. CBoOIlCTBa BELIECTB C
MOHHBIM TUIIOM KPUCTAJUTNYECKOU PELIETKHU.

3.2. KoBajnenTHan
XHMMH4YecKas CBA3b.
MeTanin4deckasi
CBf3b

KoBanentnas xumuueckas cCBsi3b. MexaHu3m 00pa3oBaHUS KOBAJICHTHOM
cBsi3u (00-MEHHBI W JOHOPHO-AaKIENTOPHBIN). DJIEKTPOOTPHUIATEIILHOCTb.
KoBaneHntHele monspHas W HemoysipHas cBsi3u. KpaTHOCTh KOBaJIGHTHOM
cBsi3u. MoJeKynsipHbIe M aTOMHBIE KpUCTauinueckue pemietku. CBoiCTBa
BEILECTB C MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMU PEIIETKaMHU.
Meramndeckasi CBsi3b. MeTauinyeckasl KpUCTAJUTMYECKasi penieTka |
MeTaJuIMuecKasi XUMHUYecKas CBA3b. DU3nUecKre CBOMCTBA METAJIOB.

3.3. ArperatHsle
COCTOSIHMS BelIeCTB
U BOIOPOJHAS CBSA3b.
Yucrbie BelecTrsa u
cmecu. lucnepcHsie
cMecH

ATpeFaTHBIC COCTOsIHMA BCUICCTB WU BOAOPOJHAA CBA3b. TBepzzoe, KUOKOEC U
ra3oo0pa3Hoe coOCTOsHUsS BemecTB. Ilepexon BemecTBa W3  OIHOTO
arperaTHoro COCTOSIHUS B Jpyroe. BomopoaHas cBsi3b.

Yuctele BemecTBa U cMecH. [IOHATHE O cMecH BeliecTB. [ OMOTeHHBIC U
rereporeHbie cMecu. CoOCTaB cMeceil: OObeMHas M MaccoBas JOJH
KOMITOHEHTOB CMECH, MacCOBasi JIOJIsl IPUMECEH.

IMpakTnyeckoe 3ansitue Nel. PemeHre pacueTHbIX 3a7a4 Ha HAXOKJICHUE
00BEMHOI ¥ MACCOBOH JOJIA KOMIIOHEHTOB CMECH

Tema 4. Bopa. Conep:xanue yueOHOro MmaTepuajia
PacrBopsbl. Bona. PactBopel. PactBopenue. Boxa kak pactBopurens. PacTBopuMOCTh
DJIEeKTPOJIUTHYECKAS] | BEILECTB.

JInuHOCTHRIC,
MeTanpeaMeTHbIE
U TIPEIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHH C
®I'OC cpennero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
PUKA30M
MunucrepcTBa
oOpaszoBaHus U
Hayku PO ot
17.05.2012 Ne
413

9




AUCcCoHal A

HaCbIH_[eHHBIQ, HCHACBIIIICHHLIC, TCPCCHIIICHHLIC pPAaCTBOPHI. 3aBUCUMOCTDH
pPacTBOPUMOCTH Ta30B, JKHIKOCTEH M TBEPIBIX BEIIECTB OT Pa3IMIHBIX
(dakTopoB.

MaccoBast ~ J1oJii  PAacTBOPEHHOTO  BEIIECTBA.  DIIEKTPOJUTHYCCKAsS
JUCCOLMAIUSA.  DJNEKTPOJUTHI U HEIIEKTPOUTHI.  DIEKTPOIUTHUCCKAS
JccolManusi. MexaHu3Mbl AJIEKTPOJIMTUIECKON TUCCOIUAIIMN IS BEUIECTB
C PpasiInuHbIMU TUIIaMHU XHUMHYECKOU CBA3U. FI/II[paTI/IpOBaHHBIG u
HETUAPATHPOBaHHbIC HWOHBI. CTENEHb 3JICKTPOIUTUYECKON JIUCCOLUAIIHH.
CunpHBIC U ClTA0BIE JIEKTPOIUTHIL.

OCHOBHBIE TIOJIOKECHHS TEOPHH IEKTPOIUTUYESCKON aucconuaryu. KucioTsl,
OCHOBAaHUS U COJIM KaK 3JIEKTPOJIUTHIL.

MeskcecCHOHHASI ATTEeCTAIUSI-TEeCTHPOBAHNE

IpakTnyeckoe 3ausaTue Ne 2. [IpuroroBneHne pacTBopa 3aJaHHON
KOHLIEHTPALUH.

Tema 5. Kna

ccu(puKanMsg HEOPraHUMYeCKHX COeJMHEHMIl M HUX CBOMCTBA

5.1. KuciaoTnsl M ux
CcBOlicTBa

Conep:xanue yueOHOTo MaTepuaJia

Kucnote!l u ux cBoiicTBa. KHCIIOTHI KaK JIGKTPOJIUTHI, UX KIACCU(PUKALIUS IO
Pa3IMYHBIM IpU3HAKaM. XMMHUYECKHUE CBOMCTBA KUCTIOT B CBETE TEOPUH
IIEKTPOJIMTUIECCKON Auccoruarii. OcoOCHHOCTH B3aMMOICHCTBHS
KOHILICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT ¢ MeTajsiaMu. OCHOBHbIE
CIOCOOBI TIOJTYYEHUSI KUCTIOTHI.

5.2. OcHoBanus u
COJIM U X CBOMCTBA.

OcHoBanus 1 ux cBorictBa. OCHOBaHUS KaK 2JIEKTPOIUTHI, UX
KJIacCU(pUKaLKS 10 Pa3IMYHBIM MPU3HAKaM. XUMHUYECKHE CBOMCTBA
OCHOBAHUH B CBETE TEOPUHM DIIEKTPOJIMTUUECKON aucconuanuu. Pasnoxenue
HEPAaCTBOPUMBIX B BOJIE OCHOBaHHMM. OCHOBHBIE CLIOCOOBI MOJTYUYEHUS
ocHoBaHui. Conn u ux cBoiictBa. Conu Kak aekTpoauTsl. Conu cpenHue,
KHCJIBIE U OCHOBHBIE. XUMUYECKHE CBOMCTBA COJIEN B CBETE TEOPUHU
AIIEKTPOIUTHYECKOH nucconuannu. CrnocoOs! moaydeHus coneit. ['maponaus
coiei.

5.3. Oxcuanl 1
OCHOBAHHUA U UX
CBOJCTBa

Oxcunpl 1 ux cBoiictBa. ConeoOpasyromye 1 Hecoaeoopa3yrole OKCHIBL.
OCHOBHI)Ie, aM(bOTepHI)Ie " KHCJIOTHBIE OKCHU/JIBI. 3aBHCHIMOCTh XapakTepa
OKCHJIa OT CTEMEHU OKHCIEHUS 00Pa3yIOIIEro ero Metauia. XuMUIecKue
CBolicTBa OKCHIOB. [losryyeHrne okcuaoB.

JInuHOCTHRIC,
MeTanpeaMeTHbIE
U TIPEIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHH C
®I'OC cpennero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
PUKA30M
MunucrepcTBa
oOpaszoBaHus U
Hayku PO ot
17.05.2012 Ne
413

10




JladopaTropHnoe 3ansTie Ne 1. Permenne skcriepuMeHTaIbHBIX 33124 10 TEME
«Knaccudukanus HeopraHMUYECKUX COCIMHEHUN W MX CBOMCTBA »

Tema 6. XuMuyeckue peakuuu

6.1.
Kiuaccupurkanusa
XHMHYECKHX
peakuuu

Conep:kaHue y4eOHOT0 MaTepuaJia

Knaccudukanus XuMu4ecKux peakiuil. Peakim coequHeHMs, pa3ioxKeHUs,
3aMelleHns, oOMeHa.

Jpyrue ¢gopMbl KOHTPOJIS (CpeIHUii 6aJIJ1 0 TEKYIIMM OLleHKAM
ycrneBaeMoCTH)

2 cemecTp

6.2. OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIEC
peakuuu

Conep:kaHnue y4eOHOT0 MaTepuaa

Karanutuueckue peakuumu. OOpatuMble W HeoOpaTHUMbIE  pEaKIUU.
['oMoreHHsie = ¥ TETEPOreHHBIE  PEAKIUU.  DK3OTEPMHUUECKHE U
SHAOTEPMHUECKUE peakuuu. TemnoBod 3PPEeKT XUMUYECKHX pPEeaKIIUid.

TepMOXHMquCKI/Ie YpaBHCHHA. OKHCIUTEIBEHO-BOCCTAaHOBUTEIBHBIC
pC€aKuuu. CreneHb OKHUCJICHUA. OxuciauTesb u BOCCTaHOBJICHHUC.
BoccranoButens u  okmcieHue. Meton OJICKTPOHHOI'O OanaHca JUISA

COCTaBJICHHUA ypaBHCHI/II‘/'I OKHUCIHNTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

6.3. Cxopoctsb
XUMHYECKHX
peaxkuuii

CkopocTh XUMHUYECKHUX peakiui. [loHsATHE O CKOPOCTHM XUMHYECKHX
peakuuii. 3aBUCUMOCTb CKOPOCTM XHUMHUYECKHMX PEaKLHUl OT pa3InyHbIX

(GakToOpoB: MPUPOABl  pEarupymoIluX BEUIECTB, MX  KOHIIEHTpAIHH,
TEMIEPATYpPbI, IOBEPXHOCTU  CONPHUKOCHOBEHUS U  MCIOJIb30BaHUS
Karaiau3aTopoB. OOpaTUMOCTh XHMMHUYECKHX peakiuil. OOpaTumble WU

HeoOpaTUMble peakluu. XUMUYECKOE PaBHOBECHE U CIIOCOOBI €T0 CMELICHHUSI.

Tema 7. MeTa/LIBI 1 HEMETAJLIIBI

7.1. MeTaibl

Conep:xxanue yueOHOT0 MaTepuaJia

Mertannel. OcOOEHHOCTH CTPOEHHS aTOMOB M KpUcTaiioB. duznueckue
cBoiicTBa MeTaiioB. Kiaccugukaius MeTanaioB Mo pa3inyHbIM IIPU3HAKAM.
XHUMHUYECKHE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUN sl HAITPSIKEHU N
MeTaloB. MeTamiorepmust.

7.2 O0uue crnocoobl
NOJIY4eHUs
METAJL/IOB

O6u1me cocoObl moyyeHust MeTayu1oB. [IoHsATHE O METATUTYpIHH.
[TupomeTanmyprus, THIPOMETAILTYPIHsl U dJieKTpoMeTayprusi. CriaBbl
YEepHBIE U IIBETHBIE.

7.3 HemeTa/uibl

Hemeranner. OcoOeHHOCTH CTPOCHUSA aTOMOB. Hemeranner — IIPOCTHIC
BE€IICCTBA. 3aBUCHMOCTH CBOMCTB raJIOT€HOB OT HX ITOJ0KECHMS B
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nepuoanyeckoit cucreMe. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA
HEMETaJUIOB B 3aBUCHUMOCTHU OT MX MOJIOKEHUS B PSATY
ANEKTPOOTPUIIATEIIBHOCTH.

IIpakTuyeckoe 3anaTue Ne 3. PenieHne sKCriepruMEeHTaIbHBIX 33124 2
Pa3nen 2. Oprannyeckasi XuMusi JInaaocTHRIC,
Tema 8. OcHOBHBIE Conep:kaHue y4eOHOT0 MaTepuaJia 4 MeTarpeIMETHbBIC
MOHATHSA [Ipenmet oprannyeckoit xumuu. [IpupoHbie, HICKYCCTBEHHBIE U 2 U IPEIMETHbBIE
OpraHn4ecKom CUHTETHUYECKHE OpraHnyeckue BeuecTBa. CpaBHEHNE OPraHUYECKUX BELLECTB KOMIIETEHIINH B
XHMHHU U TeOpHUs C HEOpraHu4ecKnuMH. BasleHTHOCTh. XMMHUUYECKOE CTPOCHHE KaK MOPSIA0K COOTBETCTBHH C
CTPOCHUs COCIMHEHUS aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTHU. Te€0pus CTpOeHUs @I'OC cpennero
OPraHUYecKux opranndeckux coequneHnit A.M.bytiepoBa. OCHOBHBIE MTOJI0KEHUS TEOPUU ob1iero
coeuHeHHU XUMHYECKOT0 cTpoeHus. M3omepus 1 n3omepsl. XumMudeckue GopMyisl 1 oOpa3oBaHusl,
MOJIeJIM MOJIEKYJ B oprannyeckoit xumuu. Kinaccudukanus opraHndeckix YTBEPKACHHOTO
BemiecTB. Kiaccudukanus BEmecTs 1Mo CTPOSHUIO YTIIEPOIHOTO CKEIeTa ’ MIPUKA30M
HAMUYUIO QYHKIIMOHATBHBIX TpyIIl. ['omonoru u romonorus. Hayana MunucrepcTBa
HomeHkiarypel IUPAC. Knaccudukanus peakiiuii B OpraHu4ecKoi XHMHUH. o0pa3oBaHus U
Peakuuu npucoeanHenus (TUAPUPOBAHUS, TAJIOT€HUPOBAHMUSI, Hayku P® ot
TUAPOrajoreHupoBaHus, Tuparaunn). Peakiuu oruenienus 17.05.2012 Ne
(meruapupoBaHus, IETUAPOTAIOreHUPOBAHMS, eTuapaTanun). Peakiuu 413
3ameneHus. Peakiuu nzomepuzanuu.
JlabopaTtopnoe 3ansatue Ne 2. U3rotoBneHue Mojeneil MOJEKYI 2
OpraHMYECKUX BEIIECTB.
Tema 9. YriieBoaopoabl U X NPUPOAHbIE HCTOYHUKHU
Copepxanue y4e0HOro MmarepuaJia 10
9.1. Ankanbl AnkaHbl. AJIKaHbI: TOMOJIOTMYECKHN psf, HW30MEpUs U HOMEHKJIATypa 2

aJKaHOB. XHMHMUYECKHE CBONCTBAa ajkaHOB (METaHa, »JTaHAa). TOpEHHe,
3aMelleHune, pa3jioxKeHue, neruapuponanue. [I[pamMeHenre ankaHoB Ha OCHOBE
CBOJICTB.
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9.2. AnikeHbl. /IueHbl

U Kay4yKHu

AnkeHbl.  OTWIEH, €ro  IoJlyudeHue  (JErUApUpPOBAHMEM  3TaHa,
JENoJIMMEpU3aIuell  MONMMATHIICHa). [ 'OMOJOTHYECKUd psANl, H30MEpus,
HOMEHKJIaTypa aJIKEHOB. XHMHUYECKHE CBOICTBAa JTHJIEHA: TOpEHUE,
KaueCTBEHHbIC peaknuu (oOecrBeunBaHre OpOMHOW BOJBI W PacTBOpa
nepMaHraHaTa Kajuus), TujapaTtanus, noiuMmepusanus. [I[pumenenue stusieHa
Ha OCHOBE CBOMCTB.

[vensl u kayuyku. [loHsATHE O JMEHAX Kak YIVIEBOAOPOAAX C JIBYMS
JNBOWHBIMU  CBsI3sIMH. CoOMNpspKEHHbIE JTUEHbl. XHUMHUYECKHE CBOWMCTBA
Oyragmena-1,3 wu wu3ompena: oOecrBeynBaHWE OpOMHOH BOJBI W
nojauMepu3anus B Kaydyku. HarypajabHbld M CHHTETUYECKUE KAYUYKH.
Pe3una.

9.3. AIKMHBI "
ApeHbl

Ankunbl. AnerunieH. XUMHYECKHE CBOMCTBa  aleTHIIEHA: TOpPEHUE,
oOecuBeunBaHue OpPOMHOM BOJbI, MPHUCOEAUHEHUNM XJIOPOBOAOpOJA H
ruapatanus. [IpuMeHeHue areruiieHa Ha OCHOBE CBOMCTB. MexKkiaccoBas
U30MEpHs C AJIKaJUCHAMHU.

Apenbl. benzon. Xumuyeckue CBOWCTBa O€H305a: TOpPEHHE, PEAKIUU
3aMmenieHus (rajoreHupoBaHue, HutpoBanue). [Ipumenenune OeH30Ma Ha
OCHOBE CBOMCTB.

9.4. Ilpupoansbie
UCTOYHHKH
yIJIeBOIOPO/I0B.

IIpuponHble  UCTOYHHMKM  yraeBojopoaoB. Ilpupoanslii ra3: cocras,
npuMeHeHue B kadecTBe TorumBa. Hedtb. CocraB u nepepabotka HedTu.
[Teperonka nedpru. HedrenpoaykTet

Me:xkcecCHOHHASA aTTeCTAUMA-TECTUPOBAHUE

Jla6opaTopHnasi padota Ne 3. O3HaKOMIJICHHE C KOJUICKIIHEH KayIyKOB U
oOpa3iamMu u37enuil U3 pe3uHbI

Tem

a 10. Kucsopoacoaep:xauime opraHuyecKue coeTnHeHust

10.1. CnupThI

Conep:xanue yueOHOro MaTepuaJia

10

Crnuprtsl. [Tonydyenue 3taHoIa OpO’KEHUEM IUIFOKO3bI U THpaTalien STUjIeHa.
['unpokcunpHas rpymmna Kak QyHkuuoHanbHas. [ToHsTHe 0 npeaenbHbIX
OJHOATOMHBIX CIIUpTax. XUMUUECKHE CBOMCTBA 3TAHOJIA: B3aUMOJACHCTBUE C
HaTpueM, 00pa30BaHKUE MPOCTHIX U CIOKHBIX 3PUPOB, OKUCICHHUE B aJIbJIETH/I.
ITpuMeHeHne 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS
JUISl OpraHU3Ma YEJIOBEKa U MPEAYIPEKICHHE.

10.2. ®denoa

I'muuepuH Kak IpenCcTaBUTENb MHOTOATOMHBIX crnUpTOB. KadecTBeHHas
peakuuss Ha MHOroaroMHele cnupThl. [IpuMenenune rnmnepuHa. DeHOII.
dusnueckue U XMMUYeCcKHue cBoiicTBa (peHona. BzanMHoe BIUsSHHE aTOMOB B

MoJIeKyJe (eHosa: B3aUMOJECHCTBUE C THIPOKCUAOM HATpHUs U a30THOU

JInuHOCTHRIC,
MeTanpeaMeTHbIE
U TIPEIMETHBIC
KOMIIETEHIINH B
COOTBETCTBHH C
®I'OC cpennero
o01ero
oOpa3oBaHus,
YTBEPKJACHHOTO
PUKA30M
MunucrepcTBa
oOpaszoBaHus U
Hayku PO ot
17.05.2012 Ne
413
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kucnotoil. [lpumenenue (eHona Ha ocHOBE CBOUCTB. Anbaeruiabl. [lonstue
00 anbraerunax. AapAeruaHas rpymnmna kak (yHKIHOHAIbHAS.

dopManbIerua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOLLYIO KHUCIIOTY,
BOCCTAHOBJIEHME B COOTBETCTBYrOIIMI cnupT. [lodyueHue anbaeruioB
OKHCJICHHEM COOTBETCTBYIOIIUX criupToB. [IpumeHenne dopmanpiaeruga Ha

JInuHOCTHRIC,
MeTanpeIMETHbIE
U NIPEIMETHBIE
KOMIICTCHITH B
COOTBETCTBHH C

OCHOBE €r0 CBOWCTB. ®I'OC cpennero
10.3. KapooHoBbie KapOonoBeie kucnotsl. Ilonsitne o kapOoHOBBIX KucioTax. KapOokcuibHas o01ero
KHCJIOTHI rpynna kak (QyHKOMOHaNbHAss. ['OMoioruyeckuil psia — IpEesbHBIX oOpa3oBaHuUsl,

OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. l[lomydeHue KapOOHOBBIX KHCIIOT YTBEP>KJIEHHOTO

OKHUCJICHUEM aJIbJCTUAO0B. XUMUYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: 001I1e PUKA30M

CBOMCTBA C MUHEPATBHBIMH KHCIOTAMHU WU PEAKIUS ITePUPUKAIIUU. MuHucrepcTBa

[TprMeHeHne YyKCYCHOM KHCIIOThI HA OCHOBE CBOMCTB. o0pa3oBaHus U
10.4. CiioxHble Bericuime xupHbIE KUCIOTHI HA TPUMEPE MATTbMUTUHOBOW U CTEAPUHOBOM. Hayku PO or
3(PUPBI U KHPBI Cnoxnble 3¢upsl U kupbl. [lomydeHue CIOXHBIX S(PUPOB peakiHen 17.05.2012 Ne

stepudukanmu. CroxxHbie 3GUPBI B IPUPOJIe, MX 3HaYeHUE. [I[pumMeHeHme 413

CJIOKHBIX 3()HPOB HA OCHOBE CBOMCTB. JKUPBI KaK CIIOKHBIE dPUPHI.

Knaccugukamus >xupoB. XWUMHUYECKHE CBOMCTBAa JKHPOB: THIPOJIU3 U

TUAPUPOBAHUE KUAKUX KUPOB. [I[puMeHeHre )KUpOB Ha OCHOBE CBOMCTB.

Mbina.
10.5. YriaeBoanl VYrneBoapl. YriaeBoapl, WX KiIacCH(UKAIUSA: MOHOcCaxapuasl (TJIFOKO3a,

dpykTo3a), naucaxapuisl (caxapo3a) € ToJuUcaxapuabl (Kpaxmaia |

LeJUTI0NI03a). [JIoKo3a — BEIIeCTBO C  JBOWCTBEHHOM (yHKIMEH —

aNbJECTUAOCHUPT. XHUMHYECKHE CBOMCTBA  TJIFOKO3bl:  OKHUCIICHHE B

TJIFOKOHOBYIO KHCIIOTY, BOCCTQHOBJICHHE B COPOHUT, CIHPTOBOE OpOKEHHE.

[IpyMeHeHre TI0KO3bl HA OCHOBE CBOWCTB. 3HAUEHHE YIJIEBOJOB B KUBOM

NpUPOJE U KU3HU yenoBeka. [loHATHEe O peakuusx MNONMKOHACHCAIUU U

TUAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILICHUI: TIFOK03a «<>TI0JINCaXapHI.
Tema 11. | Conepxxanue yueOHOTr0 MaTepuaJia JInunoctHbIE,
AsoTcoaep:kaiuie Awmunsl. [Tonstue 06 amuHax. AnudaTH4eckrue aMUHBI, UX KJIacCU(PUKALUS U METaNpeIMETHBIC
Opranm4ecKue HOMEHKJIaTypa. AHWINH KaKk OpraHn4eckoe ocHoBaHue. [lomyyenne aHuinHa U IpCAMETHBIC
COCITUHECHUS. u3  HuTpoOeH3ona. IIpuMeHeHWe aHWIMHA HAa  OCHOBE  CBOICTB. KOMIICTCHIIMH B
Iostnmepbt AMHHOKHUCIOTBI. AMHWHOKHCIOTHI Kak amdoTepHble AUPYHKIINOHATBHBIC COOTBETCTBUHU C

OpTraHHU4YCCKUC COCAMHCHU. XHUMUYECKHUE CBOMCTBa AMHWHOKHCIIOT:
B3aUMOJCUCTBHE C mejo4yaMi, KHUCIIOTaMUu U Jpyr € OpPpYyrom (peaKLII/IH

®I'OC cpennero
0011ero

14




HOHHKOHI{GHC&L{I/II/I). HCHTI/I,Z[HEUI CBsA3b U TIOJMUIICIITHUIBI. HpI/IMeHeHI/Ie
aMHHOKHUCIIOT Ha OCHOBE CBOMCTB. benku. [lepBuunas, BropuuHas, TpeTU4HAs
CTPYKTYphI O€IKOB. XMMUYECKHUE CBOMCTBA OCIIKOB: TOPEHHE, NEHATYPAIIHS,
TUAPOIIN3, LIBETHBIE peakiuu. buonornyeckue ¢ynkiuu 6enkos.Ilomumepsr.
benku u mnomucaxapuasl kak Ouononumepsl. [lmactmaccel. Ilomyuenue
MOJIUMEPOB peaxueit MOJINMEPHU3auU U MOJIMKOHACHCALIUH.
TepMOHJIaCTI/I‘-IHBIe U TCPMOPCAKTUBHBIC I1JIACTMACCHI. HpeﬂCTaBI/ITeJII/I
wiactMacc. BonokHa, ux knaccudukanus. [lonydyenue Bonokon. OTaenbHbie
MNpEACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.

o0Opa3oBaHus,
YTBEPKACHHOTO
PUKA30M
MunucrepcTBa
o0Opa3oBaHUs U
Hayku PO ot
17.05.2012 Ne
413

IIpakTuyeckoe 3ansitue Ne 4. PenieHne dKCIEpUMEHTAIBHBIX 3a7a4 Ha 2

UICHTU(PHUKAIMIO OPraHMYECKUX COEeTUHEHUH. PaboTa B KOMIBIOTEPHOM

KJlacce

IIpakTuyeckoe 3ansaTue Ne 5. Pacrio3HaBaHue MIacTMacc U BOJIOKOH 2
IIpome:xxyToyHast arTecTanus - 1M PepeHuPOBAHHBIN 3a4eT 2
HToro no gucuuijinHe: 78
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3. YCJIOBUA PEAJIM3ALIMN ITPOI'PAMMUBbI YUYEBHOM

JANCHUIIJINHBI
3.1 TpeboBaHusi K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY

o0ecneyeHNI0 y4eOHOM M CUMIINHBI:
Peanuzauus nporpammbl JUCHUIUIMHBL TpeOyeT Hanuuus ydyeOHOro KaOWHeTa

XUMUM: My npprumenuitaplii kommieke. KoMmboTep MMeeT HOCTYH B JIEKTPOHHYIO
MH()OPMAIIMOHHO-00pa30BaTENbHYI0  Cpely  OpraHu3alud, K  3JIEKTPOHHO-
OMOJIMOTEUHBIM CHCTEMaM, BBIXOJI B TJIOOalbHYIO ceTb MHTepHeT, ocHaileH
JUIEH3UOHHBIM  MpPOrpaMMHBIM  obecrnieueHuem.Pabouee MecTo mpemnojaBarels,
paboune MecTta oOydamommxcs (25 MecT), KOMIUIEKT y4eOHO-METOIMYECKON
nokymeHTanuu. Komriekt o60py1oBaHus JIsl I€MOHCTPAIMU OMBITOB U OpraHU3aluu
MPaKTUKH M J1a0OpaTopHBIX paboT; HAOOp MoJeiel KPUCTAUIMUYECKUX PEHIETOK;
KOMIUIEKT MOJEJIe aTOMOB [Jisi COCTaBleHUS OOBEMHBIX MOJEIEH MOJEKysl Co
CTEPKHSIMH (JIEMOHCTPAIMOHHBIN); MOoJieNb « CTPOEHUE aTOMay; KOMILIEKT MOJIETIEN 1O
XUMHYECKUM MPOU3BOACTBAM; IPUOOP JUIs MOTYUYEHHS Ta30B; MpUOOp I SJIEKTPOIN3a
pacTBOPOB coJieil; peakTuBbl. KomruiekT 15 cOopku auctuiuiaropa. KoMrekt mepHoit
nocyasl. Habopel XUMUYeCKX peakTUBOB. Ammapar sl JucTisiuuu Boasl (220 B).
LHentpudyra nemoHcTpanronHas. CnuproBka JabopartopHas Jjutasd. TepmMoMmerp
xuakoctHoi (0-100 rpax.). YcranoBka mias GuiabTpoBaHUS 1MOA BakyymoM. [operka
yHuBepcanbHass. [Ipubop uisi ONBITOB MO XUMHUM C JJIEKTPUYECKUM TOKOM
(;1abopatopHblif). [Ipubopel, HAOOPHI MOCYBI U MPUHAJICKHOCTH JUII XUMHUYECKOTO
HKCIIEPUMEHTA; HaOOpPbl XUMUYECKUX peakTUBOB. [Ipubop nns nmomyuenus razos [T
[Tpubop TUTSI MOJIyYeHUS raJIouI0aJIKaHOB 71a60paTOPHBIN. Tabnuibt
JEMOHCTpaloHHbIe. THTepaKkTUBHBIC YUEOHBIE TOCOOUS; CIAI-KOMIIEKThI. Y YeOHbIC

BI/II[GOd)3HJ'II>MI>I.
Y4eOHO-MeTOAUYECKOE H HHGpOpPMALMOHHOE obecneyenune

peasu3anuu y4e0HOM JUCUUIIJINHBI

OcHoBHBbIE YUeOHbIE H3IaHUSA

1. Andwunorenora, M. B. Xumusa: y4eOHUK U TPAKTUKyM JJisi CPEIHETO
poheCCHOHAIBHOTO obOpazoBaHus / H. B. AuduHoreHoRa, A. B. babkos,
B. A. IlonikoB. — 2-e m31., ucnp. u gon. — Mocksa : M3gatensctBo HOpaiit, 2022, —
291 c. — https://urait.ru/

2 Apremenko A.M. Opranuveckas xumus: yueOHuk /AWM. ApremeHko.- 5-e
m3a., wucnp.- MockBa: KHOPYC, 2022.- 536c¢.- (Cpennee mpodeccuoHalbHOE
obpazoranue). ISBN 978-5-406-00916-1

3 EctectBo3nanue. Xumus/ ['abpuensu O.C. , Octpoymos WU.T'. - 6-e uzm., crep.

— M.: Akanemus, 2022.- 240 c. https://academia

JonosHUTE IbHBIE Y4eOHbIE U3IaHUS

4. Xumusi: 3agaun u ynpaxkuenus/ Epoxun FO.M. - 1-e m3g. — M.: Axanemus,
2022.- 288 c. https://academia-library.ru/

5. Apremenko A.W. Oprannyeckas xumus: yueonuk /A.H.ApremeHko.- 5-e us.,
uctp.- u nor.- M.: KHOPVYC, 2022.- 536¢. https://www.book.ru/book/924050

6. I'muuka, H.JI. O6mias xumus : yueOnoe nocodue / I'muuka H.JI. — Mocksa:
KnoPyc, 2022. — 748 ¢. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHer-pecypcsl

7.www.pvg.mK. ru (omumnuana «ITokopu BopoObeBbI TOpBI»).



https://urait.ru/
https://academia/
https://academia-library.ru/
https://www.book.ru/book/924050
https://www.book.ru/
http://www.pvg.mk/

8.www.hemi.wallst. ru (O6pa3oBareabHBIN CANT TSI IIKOJIBHUKOB «XHUMUSD» ).
9.www.alhimikov.net (O6pa3oBaTenbHBIN CAUT IS IKOJILHUKOB).

MeTtoanyeckue yKa3aHusi JUIA 00Y4AIOIIUXCS 10 OCBOECHHIO THCIUIIIHHBI

10. MeToauueckue yKa3aHus JJis 00yJaroIIuXCsl IO BBITOJHEHHIO MPAKTHUCCKUX
paboT.

11. MeTtonuyeckue yka3aHus Uit 00y4aromuXcs MO BHIMOJIHEHUIO 1a00paTOPHBIX

paboTt
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4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA

JTYYEBHON UCHUATIIMHBI

4.1. dDopMbl M METObI KOHTPOJISI U OLIEHKH Pe3yJIbTaTOB 00y4eHHs

Pe3yabTaTnl 00yyeHus

@®opMbI U METOBI
KOHTPOJISI M OLIeHKH
pe3yabTaToB
o0yueHust

JUYHOCMHbIE:

- YyBCTBO TOPJOCTU U YB@KEHHUS K HUCTOPUM M JIOCTUIKEHUAM
OTEYECTBEHHON XMMUYECKOW HAYKU; XUMUYECKU IPAMOTHOE IOBEJCHUE B
npoeCcCHOHATIBHON JIeATENPHOCTH U B OBITY HpU OOpalleHuu C
XUMHYECKMMHU BEILLIECTBAMH, MaTepHalaMU U MPOLIECCAMU;

- TOTOBHOCTh K IIPOJOJDKEHHIO OOpa3oBaHMsI U MOBBIIICHUS
KBaTM(pHUKAIMKM B H30paHHOW MPOPECCHOHATBHON JEATEIIFHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHLIUH B 3TOM;

- YMEHME HUCIOJb30BaTh JTOCTHKEHUS COBPEMEHHON XUMHUYECKON
HayKd M XHMMUYECKMX TEXHOJIOTMH [UId TOBBIIIEHUS COOCTBEHHOIO
UHTEJJIEKTYaJbHOTO  pa3BUTHUsI B  BBIOPAaHHON  MpodecCHOHaIbHON
NeSITebHOCTH;

Memanpeomemuole:

- WCHOJIb30BAaHME  PA3jIMYHbIX  BHUJIOB  IIO3HABATEJIbHOU
NeSITeIbHOCTH U OCHOBHBIX MHTEIIEKTYaJIbHBIX Olepanuil (I0CTaHOBKH
3a1a4yu, (OPMYyJIMPOBaHMS THUIOTE3, aHAIW3a M CUHTE3a, CpaBHEHUS,
0000111eHNs, CHCTEMaTHU3allid, BBIABICHUS TNPUUYMHHO-CIIEICTBEHHBIX
CBsI3€H, MOMCKAa aHAJIOroB, (OPMYIMPOBAHUS BBIBOJOB) JJISi pEIICHUS
NIOCTaBJIEHHOW 3a]1a4M, IPUMEHEHNE OCHOBHBIX METOJOB ITO3HAHUS

(HaOnrogeHusi, HAYYHOTO  JKCHEPUMEHTa) JUIsl  M3YYEHHUS
Pa3INYHBIX CTOPOH XHMHYECKHUX OOBEKTOB M MPOILIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAIKMBAThLCS B TIpodecCHOoHaAIbHOM cdepe;

- HCIOJB30BaHUE pA3JIUYHBIX HCTOYHUKOB IS IOJIY4YEHHS
XUMHYECKONH HMH(OpMAalMM, yYMEHHE OIEHUTh €€ JOCTOBEPHOCTb IS
JOCTH>KEHUS XOPOLIMX Pe3yabTaToB B Ipo(hecCHoHaIbHON chepe;

npeomemmvie:

- c(hOopMUPOBAaHHOCTb MpPEJICTaBIEHUH O MecTe XHMMUU B
COBpPEMEHHOM Hay4YHOM KapTHHE MHpa; NOHMMAaHHUE POJIM XHMHUU B
dopMHpOBaHUU KPYyrozopa M (yHKIHOHAJIHLHONW I'PaMOTHOCTH YeJIOBEKa
JUISI pEIIeHUs TPaKTUYECKHX 3a]1ay;

- BJAJICHUE OCHOBOIOJATAIOIIMMUA XHMUYECKUMHU MOHITHIMM,
TEOpUSMH, 3aKOHAMU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I0JIb30BaHHE
XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOW;

- BJaJeHWE OCHOBHBIMH METOJAaMH HAY4YHOTO TIO3HaHMS,
UCTOJIb3YeMBbIMU B XUMMU: HAOIIOJCHUEM, OIMCaHHEM, H3MEPEHUEM,
JKCIIEPUMEHTOM;  yYMEHue  00pabaTbiBaTh,00bSACHATh  PE3YJIbTAThI
IPOBEIEHHBIX OMBITOB M J€JIaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH
MPUMEHSITh METO/IbI TIO3HAHUS IIPU PEILIEHUH MPAKTUYECKUX 3a/1a4;

- ¢()OpMUPOBAHHOCTb YMEHUS J1aBaTh KOJMYECTBEHHBIE OLIEHKU U
IPOM3BOUTH PACYEThl IO XMMUYECKUM (POpMYJIaM U ypaBHEHUSIM;

- BIAJICHHE TMpaBWIAaMH TEXHUKHM OE30MacHOCTH NpHU
UCIIOJIb30BAHUU XMMHUYECKUX BEIIECTB,;

Texkynui KOHTPOJIb:
- ONPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJTHEHUE
nabopaTopHOH
paboThI;

- BBITIOJIHEHUE
IIPaKTUYECKON
paboThI
(MHIMBUAYaATIbHAS
dhopma paboThl)

IIpomexxyrounas
arrecraius B hopme:

1 cemectp - npyrue
(GhOopMBI KOHTPOJIS
(cpennwuii Gamnn mo
TEKYIIUM OI[CHKaM
YCTIEBA€MOCTH )

2 cemecTp —

T depeHIIMPOBAHHBIN
3a4€T.

Meron npoBeneHus
IIPOMEKYTOUHON
aTTecTaluu 2
CEMECTpA: BBINOJIHEHHE
KOMIUIEKCHOTO 3aJ[aHHsI
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- c(hopMUPOBAHHOCTh COOCTBEHHOUM IMO3HIIMH IO OTHOIICHHUIO K
XUMHUYECKON HH(DOPMAITUH, TOTyIaeMOi U3 pa3HbIX HCTOYHUKOB.

4.2. ®DoHJ OLEHOYHBIX CPEICTB IS MPOBEIEHUsI TEKYIEro KOHTPOJIsI U
NMPOMEKYTOUYHOI aTTecTaluu 00yYaIUXCs M0 JUCHUIITIHHE

Iloxa3zaTenn n KPUTECPHUH OICHUBAHUA KOMHeTeHHI/Iﬁ
Ilokazatenu wu KpUTCpr  OLICHHBAHUA KOMHeTeHHHﬁ, OIMKMCAHHUE  IIKaJl
OOCHHUBAHUSA COACPIKATCA B IIPUTTOKCHUU 1.

KOHTpOJILHbIe U TECTOBbIC 3alaHUA
KOHTpOJII)HBIG 3aaHus COACPIKATCA B IIPUIOKCHHUHN 1.

MeToauyeckue MaTepHuaJbl
MeTtonnueckre MaTtepuaibl, ONpPEAessIolue MPOoLEeaypbl OLCHUBAHUSA 3HAHUM,
YMEHUH, XapakTepusyroumx (OpMUPOBAHME KOMIIETEHUMH,  COAEpXKarcsi B
npuioxeHuu 1.
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Ipuiaoxenue 1
KOHTpOJ’IbHO-OIIeHO‘lHLIe cpeacrea

JJIS1 IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTANMH MO TUCIHIIINHE
OV .10 XUMUA

1.1. ®opma npome:xyTounoii arrecranuu: Juddepenimposannsiii 3a4éT (2 cemectp).
1.2. Cucrema oueHUBAHUS Pe3y/IbTATOB BHINOJHEHH 3a1aHMIi

OneHuBaHue  PE3yJbTAaTOB  BBINOJHEHUS  3aJaHUd  IPOMEKYTOUHOM aTTeCcTaluu
OCYILECTBIISETCS HA OCHOBE CIEAYIOIIMNX IPUHIIUIIOB!

JOCTOBEPHOCTH OIICHKH — OLIEHUBACTCS YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUH, YMEHHH,
IIPAaKTUYECKOIO ONbITa, OOIMMX U MNPO(ECCHOHAIBHBIX KOMIETEHIUH, NPOJEMOHCTPUPOBAHHBIX
O6y‘IaIOH_II/IMI/IC$I B XOJ€ BBIIIOJTHCHUA 3aJaHUA,

a/IeKBaTHOCTU OLICHKH — OLIEHKAa BBIMOJIHEHUS 3aJaHUN JIOJKHA MPOBOAUTHCS B OTHOLIEHUHU
TEX KOMHGTCHHHﬁ, KOTOPBIC HGO6XOI[I/IMI)I JJIsA 3(1)(1)€KTI/IBHOFO BBIIIOJTHEHUA 3aJaHUsA,

HA/IeKHOCTH OLIEHKM — CHCTE€Ma OLICHMBAaHUS BBIIOJHEHMs 3aJaHUi JOJDKHA o0JsafaTh
BBICOKOW CTCTICHBIO YCTOWYMBOCTH TPU HEOJHOKPATHBIX OIEHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HaHUH, yMEHUH, IPaKTHYECKOr0 ONbITa, OOIUX U MPO(EeCCHOHATIBHBIX KOMIIETEHIIUI 00yyaroImuxcs;

KOMIIZIEKCHOCTH OICHKH — CHCTEMa OLICHHBAaHUA BBIIIOJIHCHUA 3aI[aHI/II7I JOJDKHA ITO3BOJIATH
MHTETPATUBHO OLIEHUBATh 00LIHME U MPO(HeCCHOHAIbHBIE KOMIIETCHIIMN 00yYaroIuXcs;

00BEKTUBHOCTHU OLCHKUW — OICHKA BBIIIOJHCHUA KOHKYPCHBIX 3a11aH1/1171 JOJDKHAa OBITH
HE3aBUCUMOH  OT  0CcOOEHHOCTeH  HpOoeCCHOHAIBHOM  OpPUEHTALMU  WIM  HIPEANOYTEHHI
IIPEIOoIaBaTeNe, OCYILECTBIIAIOIUX KOHTPOIIb UM aTTECTALHIO.

[Tpu BBIOSTHEHUN MPOLEAYD OLIEHKH 3aJJaHUI MCIIOb3YIOTCS CIICAYIOLINE OCHOBHBIEC METO/IbI:

- MCTO/ pacucTa NNCPBUIHBIX 6aJ'IJ'IOB;

- METOJ pacyeTa CBOJHBIX 0aJlIOB.

PGSYJ'II)TaTI)I BBIITIOJTHECHUA SaILaHI/IfI OLICHUBAIOTCA B COOTBETCTBUU C p33pa60TaHHBIMI/I
KPUTEPUSAMHU OLICHKH.

Hcnonp3yetcs nsitu OajibHas MIKana AJis OLIEHUBAHUS PE3YJIbTaTOB 00YUEeHHUS.

ITepeBon naTH GanbHON HIKAJIBI yueTa pe3yIbTaToB B MATH OATbHYIO OLIEHOYHYIO IIKAJY:

Ouenka KonnyectBo 0a/1510B, HAOpaHHBIX 32
BBINOJIHEHHE TEOPeTHYEeCKOr0 M NPaKTHYeCKOro
3aaHus, CPeIHNI 0aJJ1 10 HTOraM ATTECTALUHN

OneHka 5 «OTIAYHOY 4.6-5
Ornenka 4 «xopoIo» 3,6-4,5
OreHka 3 «yIOBIETBOPUTEITHHOY 3-3,5
OrneHka 2 <29

«HEYOOBJCTBOPUTCIHLHO

1.3. KOHTPO/IbHO-011€eHOYHBbIE CPeICTBA
1.3.1 3aganue:
3amanme:
1.TectupoBanue.
2. Pemenue 3agaum.

IIpuMepHBIE BONIPOCHI TECTUPOBAHUS

B 3ajanusx 1-20 BpiGepu NpaBUJIbLHLINH OTBET M NOI4YEPKHH €ro.
IlpaBWibHBILIA 0TBET MOkKET ObITh TOJLKO O/IMH.

1. Katuousl — 3To0:
1. ITonoXuUTENbHEBIC NOHBKI,
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OTpI/II_[aTeJ'II)HBIe HWOHBI,
FI/I,Z[paTI/IpOBaHHBIe MOJIOXKHUTCIIBbHBIC HOHBI,
FI/II[paTI/IpOBaHHBIe OTpULATCIIbHBIC NOHBI.

pH umeroT 3HaueHue 5,5:
Ilenounas;

Cnabo mienoyHas;
Kucnornas;
HeitrpanbHas.

Crenens nucconuanuu paBHa 1:
VY cunbHBIX SJICKTPOJINTOB;

VY cnabbIX 3JEKTPOIIUTOB;

V a30THUCTON KHUCIOTEHIL,

VY yrosibHOU KUCIOTHI.

BoccranoBurens - 3T0 BEIIECTBO:
Otnaroliee 371€KTPOHBI;
[IpuHuMaroIIE€E ANEKTPOHBIL;
Kucnopon.

Boaopon

I'mppoxcun Hatpus — 3T0:
[I{enoub HaTpus;

Oxkcup Hatpus;
A30THCTOKHCIIBIN HATPUH;
CepHOKUCIIBII HAaTPUH.

Oxcup KaJblus — JTO:
OCHOBHOM OKCHJI;
IM'mapoxcun;
KucnorHslil okcu;
Kucnora.

XITOpPUCTHIN HATPHIA:
Xnopu HaTpHUs;
Oxcup HaTpus;
I'mnpoxcun Hatpus;
Xnopu Kanus.

I'aménas nu3BecTh — 3TO:
I'mppoxenn kanpnns;
KapOonat xanbius;
OKcHUJI KaJIBIIHS,

Oxcun Hatpusl.

I'amoren — sto:
®dTop
Kucnopon
Harpwuit
Kemeszo
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JlakMycC — KpacHBIil:

B wenounoi cpene;

B HeitTpanbsHO# cpene;

B kucnotHoit cpeze;

B cnaboménounoii cpene.

[lepuoanueckuii 3aKOH OTKPBLT:
J.. Menenees;

C. Appennyc;

C.B. JIebenes;

A.M. bytnepos.

BemiectBa, KOTOpBIE MPOBOAAT ICKTPUICCKHIA TOK:
DIIEKTPOJIUTHIL;

HeanexTponuTsr;

JuctuimupoBaHHas BoJa.

DIEKTPOTUTHIECKYIO TUCCOLUAIINIO OTKPBLI:
C. Appennyc;

C.B. JleOenes;

H.H. Ceménos;

H.H. 3unun.

IIpumep menoun — 3710:
I'uapooxcu meau (11);
I'mapooxcup xenesa (I11);
I'mapooxcun Hatpus (1);
I'mapookcun ruaka (11).

Jucconuanus — 31o:
Pacnan;
3amelenue;
OOmeH;
I'mnpupoBanue.

Peaknnn pa3noxxeHus — 3To:
I'unpuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonmumepuzanuu.

HonHBbIE pacTBOPHI — JTO:
PactBOp ruzpookcuaa Kanus;
PactBop cniupra;

PacTtBOp r1t0K0361;

PactBOp caxapo3bl.

['oMOreHHbI€ CUCTEMBI — 3TO:
PacTBOp yKCYyCHOI KHCITOTHI;
Jlumada;

«H3BECTKOBOE MOJIOKO»;
Tyman.
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18. MexaHu3M 3JIeKTPOTUTUIECKON TUCCOIALINN ObLT OTKPBIT:
N.A . KabnyKoBbIM;

C.Appenuyc;

H.H.CemcHOBBIM;

Bant-T'oddom.

Eal NS

19. Cepnas kucnora — 370:

Cnabas KHCIIOTa;

CuiibHast KUCIIOTA;

OIIHOOCHOBHAS KHCIIOTA,

OnHOOCHOBHAS OECKUCIOPOAHAS CUITBbHAS KUCIIOTA.

el AN

B 3ananuax 21-24 Heo0X0AMMO VCTAHOBUTEL COOTBETCTBHE MEMNJIV CO/Iep:KAHMEM IE€PBOro W
BTODOIO cT0a010B. OTBET 3aNNChLIBACTCH B TA0JAUILY.

21. YCcTaHOBUTE COOTBETCTBUE MEKIY (DOPMYIION BelIeCTBa M KJIIACCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHUT: K KaXKI0N MO3UIUH,
0003HAaYEHHOM OYKBOM, TOJOEPUTE COOTBETCTBYIOIIYIO O3UIUIO, 0003HAUECHHYIO

U GpoH.

OOPMVYIJIA BEHIECTBA KJIACC/TPYIIITA

A) NH4HCO3 1) conu cpennue

b) KF 2) OKCHU/IbI KUCIIOTHBIE

B) NO 3) okcuIBl HECOIC00pas3yIoIIHe

4) conu KUCIIbIE
22. YCTaHOBUTE COOTBETCTBUE MEXK Y (POpMYIIOif BelecTBa M KJIACCOM/TPYIITION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOM OyKBOM, MO0EpUTE COOTBETCTBYIOLIYIO O3UIMIO, 0003HAUEHHYIO

1 poi.

A) Cr(OH)2NOs 1) cMernranHast coJb
B) Cr(H2PO4)3 2) Kucas Colb

B) KCr(S0s4)2 3) OCHOBHas COJTb

23. YCTaHOBUTE COOTBETCTBUE MEX/1y Ha3BaHNUEM BEILECTBA U KJIACCOM/TPYMIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIICKUT: K KaXkKI0H MO3UILINH,
0003HaueHHOI OyKBOH, MOJ0EPUTE COOTBETCTBYIOLIYIO TO3HUIINI0, 0003HAYEHHYIO

uudpoi.

A) SO4 1) conb

b) CuCl; 2) KHCIIO0Ta

B) HBr3) pacTBopuMBIii THAPOKCUT

') MnO 4) KMCTIOTHBIH OKCH]I

5) OCHOBHO# OKCH/T

24. YcTaHOBHUTE COOTBETCTBHE MEX1y (HopMyInoii BemecTBa 1 KJIacCOM/TPYIIION,
K KOTOpOMY(-0if) 3TO BEIIECTBO MPUHAUICKUT: K KaXKA0H MO3UIHH,
0003HaueHHOI OYKBOIi, T0J10€pHUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUYCHHYIO

nudpoi.

A) Cr(OH)2NOs3 1) cmemanHast coib
B) Cr(H2PO4)3 2) Kucas coJib

B) KCr(SOa)2 3) OCHOBHasi COJIb

4) nBoOWHasI COJIb

B 3ajanusx 25-28 oTBeT HE0OX0ANMMO 3aNNCATE B YCTAHOBJIECHHOM JLIf O0TBETA moJje. OTBeTOM
MOJKET ObIThL NP, 0OTAeILHOE CJI0BO. CI0BOCOYCTAHME. (3aKpbITasg dopMa
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25. TIponoskuTe NpeioKeHue: BaIeHTHBIH yroy Npu SP°—THOPHIU3AINT SIEKTPOHHBIX 001aKOB
COCTaBJISIET

26. IIponmomxure npeyIokKEHHE: BEHIECTBA OJMHAKOBOIO COCTAaBa, HO PA3JINYHOIO CTPOCHMS C
pa3IMYHBIMU CBOMCTBAMHU HA3bIBAIOT)

27. IlponomkuTe NpeAoKEeHUE: aIKEHbl — 3TO YIJIEBOAOPObl, UMEIOIIIHKE. . .

28. [IpogomkuTe npenokKeHre: BemecTBa OyTaH U IeHTaH M0 OTHOIICHHIO IPYT K IPYTY SIBISIOTCA. . .

B 3aianusix 29-30 oTBeT HEOOX0/IMMO VCTAHOBUTD NPABWJILHYIO NOCTE/I0BATEILHOCTD JIeliCTBHIA.

O1Ber 3anuchbiBaeTcsi B TA0JMIY
29. YcTaHOBUTE MOCIIEI0OBATEIHLHOCT YaCTH TOMOJIOTHUYECKOT0 Psijia aJIKaHOB:

A) mponan

b) nenran

I') meran

J) 6yran

E) atan

30. YcTaHOBUTE MOCIEA0BATEIBHOCTh MEXaHU3Ma PAJUKAIBHBIX PEAKIUI 3aMELICHU:
A) oOpBIB 1IN

b) 3apoxxnenue (MHULIMMPOBAHUE) LIEITU

B) paszButue nenu

HpHMepl—[l)Ie NMPaAKTUYICCKHUE 3aJaHUA

3agauu:

1. B 40 r mucTumnmpoBaHHON BOZBI PAaCTBOPWIIM 2 T XJIopHaa HaTpusi. Paccumnraiite
MacCOBYIO JIOJIFO COJIM B MOJIyY€HHOM PacTBOpE.

2. B 2 1 pactBopa cepHoii kucnotsl conepxkutcs 456 r H2SO4. PaccuunTaiite MaccoByro
JIOJII0 PACTBOPEHHOTO BEIIECTBA, YUUTHIBASI, YTO IUIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIBKO BOJIBI M COJT HY’KHO B35Th, YTOOBI MpUroToBUTH 250 r 10%-r0 pacTtBopa
HUTpaTa HATpus?

4. B 1 kr 60%-ro pactBopa coxu 1o6asunu 50 r atoit conu. KakoBa maccoBast 10151 CONU B
noJryd4eHHoOM pactBope? OTBET OKPYIJIUTh A0 JAECATHIX.

S. Onpenenuth KOJMYECTBA cepedpa, MOoTydeHHOro oT B3ammonerictBus 10 T xmopuaa
HATpUsI U HUTpaTa cepedpa.

6. [Tpu B3aumonelictBuu 22,4 1 a30Ta U BOJOPOAA OBLIO MOJIYICHO KAKOTO Ta3a |
CKOJIBKO?

7. Cwmemaim 25 0 T pacTBOpa MoBapeHHOM coiu ¢ MaccoBoi noneit 15% u 30r pactBopa ¢
MaccoBoit gosei 20%. OnpenenuTe MacCOBYIO 100 B OJTYYEHHOM PacTBOPE.

8. [Tpu B3aMMOIEHCTBUH KaJBITUS ¢ BOJIOM 00pa3zoBaiock 0,3 MOJIb THAPOKCUIA KaTBITHS.
Kakoit 06bem Bogopoa( B IUTpax, H.y.) IpU 3TOM BbLAEIHICS ?

9. N3 250 r pacTBOpa moBapeHHOH coii ¢ MaccoBoi jgonei 15 % Beimapwim 3 T BOJBL

Omnpenenute MaccoBYIO OO COJIM B TIOJTYYEHHOM PacTBOpE.
10.  Kakyro maccy conu ( B rpamMmax) Hamo n100aButh k 300 T pacTBopa ¢ MaccoBO# nojei
xyopuaa kanus 15 % 1u1st nonmydeHus pacTBopa ¢ MaccoBoi goneit 17 % ?

1.3.2. Kputepum oueHkH

Onenka 3a 3ajaHue «TecTUpoBaHue» ONpeIeNseTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a
MpaBWJIbHBIE OTBETHI Ha Bonpockl. OIuH BepHbIN oTBET paBeH 0,1 6amn

OtBeT cunTaercs MpaBUWIbHBIM, €CIIH:

- [IpH OTBETE Ha BOMPOC 3aKPbITON (POpMBI C BHIOOPOM OTBETA BBIOpaH NMpaBUIIbHBINA OTBET;

- IPU OTBETE Ha BOIIPOC OTKPHITOM (OPMBI J1aH NMPaBUIbHBIN OTBET;

- NP OTBETE€ HAa BONPOC HAa YCTAHOBJICHUE NPABWIBHOW IMOCIEI0BATEIbHOCTH YCTAHOBIIEHA
IIpaBWJIbHAS [IOCIEA0BATEIBHOCTD

- TIpY OTBETE Ha BONPOC HA YCTAHOBIIEHUE COOTBETCTBUS, €CJIU CONOCTABJIECHUE MPOU3BEIEHO
BEPHO I BCEX Tap.
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KpnTepnu OICHKHU Pe3yJbTAaTOB BbINMOJHCHUSA 3aJaHUA KTECTUPOBAHUE»

Kon-Bo MaxkcumanbHbIH Oan
BOIPOCOB
1 | Paznen 1.00mas u HeopraHuyeckas XuMHs 20 20*0,1
2 Paznen 2. Opranuueckast XuMust 10 10*0,1
UTOro 30 3,0
Ne|  Kputepum ouieHKH pe3yJIbTATOB BbINOJTHEHNUSI MPAKTHYECKOTO bannel B cooTBETCTBUU
3alaHus C KPUTEPHUSIMH OIEHKU
1| Odopmienue ycjaoBuA 3a1aHUA MaxkcumajibHbIi 6aJ11
—0,2 6a1aa
- BEpHO 0()OPMJICHO YCIIOBHE 3a7a4H, IIPEACTABICHBI BCE XUMUYECKUE 0,2
BEJIMYHHBI
- YCIIOBUE 3a/1aHUs OPOPMIIEHO C HE3HAYUTEIbHBIMU HETOUHOCTSIMH, 0,1
MPEJICTaBJICHBI HE BCE XUMUYECKUE BEIIMYMHBI
- yCIIOBUE 3a1aHUsT 0OPMIICHO HEBEPHO 0
2 | Acnonb30BaHUe XUMHYECKOI CHMBOJIMKH MaxkcumajbHbIi 6aJ11
—0,3 6a1iaa
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4U U B (hOpMyIiax, 0,3
UCIIONIb3YEMBIX B PEIICHUU 33]1a4H
- BEpHO 0003Ha4YEHbI CHMBOJIBI B YCIIOBHH 3a/1a4H, JomyiieHa 1 0,2
HETOYHOCTH B (hOpMyJiaX, UCHOJIB3YEMBIX B PEIICHUH 33/1a4H
- gomnyiieHa 1 HeTOYHOCTh TpU 0003HAYEHUH CUMBOJIOB B YCJIOBHH 0,1
3amaud, 1 HeTOYHOCTH B (hOpMyJIax, HCIOIB3YEMBIX B PEIICHUH 3a/1a41
- JIOMyIIEeHo 2 1 00Jiee HETOYHOCTH MPpU 0003HAYECHUH CUMBOJIOB B 0
yCIIOBUU 3a7auu, 2 ¥ 0oJiee HETOYHOCTEH B (hopMyrax, UCIOIb3yEeMbIX
B PEIICHUH 3a/1a4H
3| Cobuio1eHue aJITOPUTMA peleHust MaxkcumajibHbIN 6aJ11
- 0,1 6anuaa
- peleHue 3a/1a4 OCYIIECTBIISIETCS [0 aJITOPUTMY: 3aIIUCh 0,1
HEOOXOUMBIX XUMUYECKHUX (hOpMYII,BepHasi pAaCCTaHOBKA
K03 (UIIMEHTOB, MaTEMATUYECKUN pacyET MPABUIIBHO NMOA00PaHHBIX
K02()PHIIMEHTOB UpEHIEHUE 10 XUMUYECKOH opmyiie
- QJITOPUTM PEIICHUS 33a]Ia4l OTCYTCTBYET 0
4| IepeBoa eTMHUL U3MEPeHUs (PU3HYECKUX BEJIUYHMH B MaxkcumajibHbIi 0211
Mexnynapoanyio cucremy exunui (CH) - 0,3 6ass1a
- BEpHO TIEpEeBEICHBI PacueThl IEPEBOIA BCEX SAMHUIl U3MEPEHUs 0,3
¢buznueckux BenuyuH B MexyHaponyto cucremy enunul (CH)
- momymieHa 1 ommOKa Mpu MPOBEICHUH pacdeTa MepeBo/ia eaMHUIL 0,2
U3MepeHus PU3NIECKUX BEIMYUH B MeXTyHApOAHYIO CUCTEMY €IMHUIT
(CH)
- JIOMYIIEHBI 2 OIIMOKH MPU MPOBEICHUH pacueTa NepeBo/ia eIUHHIL 0,1
U3MepeHUs PU3NICCKUX BETUYUH B MeXTYHAPOIHYIO CUCTEMY €THHHII
(CH)
- HEBEPHO MPOBEJICHBI PacyeThl MepeBOa BCEX €AMHUI] U3MEPEHUS 0
¢buznueckux BenuyuH B MexyHaponyto cucremy enunui (CH)
5| Ucnoab3oBaHMe XUMHYECKUX (POPMY.JI AJIsl pelieHusl 3a1a9u MakcumManbHbIH 0211

—0,4 6anaa

- BCPHO 1 NOCJICAOBATCIIBHO 3aIlIMCAHBI BCC q)OpMy.HBI B COOTBCTCTBHHU C

0,4
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CHUMBOJIMKON, HEOOXOMMBIE 11l yCTAaHOBJIEHUSI COOTHOILIEHUS
CYIIECTBYIOILET0 MEXAY (PU3NIECKUMHU BeTUUNHAMH

- IPAaBUJIbHO COCTaBJIEHbI YPAaBHEHUs, CBA3BIBAIOLINE XUMUYECKUE
BEJINYUHBI

- BEPHO, HO HEIOCJIE0BATEIbHO 3alHCaHbl (POPMYIIBI B COOTBETCTBUH C
CHUMBOJIMKON, HEOOXOJMMOH [l yCTaHOBJICHUS COOTHOLIEHUS
CYILIECTBYIOILEr0 MEXAY XUMUYECKUMU BEITMUNHAMU

- IPaBUJIBHO COCTaBJIEHbl YPAaBHEHNUS, CBSA3BIBAIOIINE XUMUUECKUE
BEJIMYMHBI

0,3

- (hopMyJIbI 3aMKCaHbI OCIIEI0BATENIbHO, HEBEPHO 3arucaHa Gpopmyia
B COOTBETCTBUU C CUMBOJIMKON, HEOOXOIUMOM ISl YCTAaHOBJICHUS
COOTHOILIEHUS CYIIECTBYIOLIETO MKy XMMHUUECKUMHU BETMYUHAMU

- JIONyIeHa OJ{Ha OIIMOKA MPU COCTABICHUH YPaBHEHUN,
CBS3BIBAIOIINX XUMUYECKHE BETUUHHbI

0,2

- (opMyIIBI 3aMCaHbl HETIOCIEI0BaTEILHO, HEBEPHO 3amucana 1
dbopMyIa B COOTBETCTBHH C CHMBOJIMKOW, HEOOXOAUMOM /ISt
YCTaHOBJICHUS] COOTHOIICHHS CYIIECTBYIOIIETO MEXYy XUMUYECKUMHU
BEJIMYUHAMU

- JIOIyIIeHa OJIHa OIIMOKa P COCTABIEHUU YPaBHEHUH,
CBSI3BIBAIOIINX XUMUYECKHE BETUUMHbI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- IONYLIEHbI OIIKMOKA MPU COCTABICHUU BCEX YPaBHEHUH,
CBSA3BIBAIOLIUX XUMUYECKHE BETUUUHbI

MaremMaTHYeCKHe pacuyeThbl 0 XUMUYECKUM (popMyJiaM, KOTOpbIe
XapaKTepu3yT paccMaTPpUBaeMoe siBJIeHUE ¢ KOJTUYeCTBEHHOMH
CTOPOHBI

MakcuMaJdbHBIH 0211
— 0,4 6anoB

- BEPHO MTPOU3BEICHBI BCE MATEMATUUYECKUE PACUETHI 10 BCEM
XUMHUYECKUM (HOpMyIaM B COOTBETCTBUH C €AMHUIIAMU U3MEPEHHIA
xumuueckux Benuuut (CH);

- BCE pe3yNbTaThl MATEMAaTHUYECKHUX PACYETOB CoJiepKat udpoBoe
3HAYEHHE M COOTBETCTBYIOIIEE EMY 0003HAYCHUE €ANHUIIBI U3MEPEHUS
xummndecknx BennauH (CH)

0,4

- BEPHO MMPOU3BEICHBI MATEMATHIECKHUE PACUETHI TI0 BCEM XHMUYECKIM
(dopMynaM B COOTBETCTBHHU C €IUHHUIIAMU U3MEPEHUIH XUMUYECKUX
BennuuH (CH),

- B OJTHOM pe3yJIbTaTe MaTeMaTHUECKOT0 pacyeTa COAEPKHUTCS TOIBKO
ero 1udpoBoe 3HaYEHNE

0,3

- HEBEPHO MPOM3BEICH MaTEMAaTUYECKUM pacdeT mo 1 xuMuueckon
dbopMyIie, HO B COOTBETCTBHH C €AMHUIIAMU U3MEPEHUN XUMUUYECKUX
BennuuH (CH);

- B O/IHOM PE3yJIbTaTe MATEMATHUYECKOT0 pacueTa COAECPHKUTCS TOJIBKO
ero 1udpoBoe 3HaUeHNE

0,2

- HEBEPHO MPOU3BEICH MAaTEMAaTHUECKUN pacyeT o 1 XuMu4eckon
dbopmyse 6e3 ykazaHUs €AUHUI] U3MEPEHHUN (HU3UIECKUX BETUINH
(Ch);

- BCE pe3y/IbTaThl MATEMAaTHICCKUX PACUETOB COJIEPKAT TOJIHKO
1u(pOBbHIE 3HAUCHUS

0,1

- HCBCPHO MPOU3BCACHBI BCC MATECMATUYICCKHUEC PACUCTHI

0

OTBeT nocJie pemieHus 3a1a4u

MakcumMaabHbINH 02711

0,1 6ana0B

- 3aa4a B KOHIC PCUICHUA COLACPKUT BepHLIfI OTBCT

0,1
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- 33J1a49a HE COJICP)KUT B KOHIIC PEIICHUs BEPHOTO OTBETA 0

8| YcTHOE 00bsiCHEeHHN e PelIeHUsT 3a1a4u MakcumManbHbIi 0211
— 0,2 6any0B
- 00bsICHEHHUE pelIeHHs 3a/1aHU [TOCIIEI0BATEIbHO, CBA3HO, JIOTHYHO, 0,2

BBIBOJI QpT'yMEHTHPOBAH U 00OCHOBAH; IPABHIILHO U OOCTOATEIHHO
JIaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIKME BOMPOC (BOIIPOCHI)

- HE3HAUUTEIHHO HApYIIeHa MOCIe0BaTEIbHOCTD, JOTMKa 00bICHEHUS 0,1
pelleHus 3aJaHusl, BBIBOBI QpTyMEHTHPOBAHBI 1 00OOCHOBAHBI; CTYJCHT
UCIBITHIBACT HE3HAUNTENbHBIC 3aTPYIHEHUS, OTBEYas Ha
COITYTCTBYIOIIME BOIIPOCHI

- 3HAYUTEJIBHO HapyIIeHa MOCIEA0BATEIbHOCTh, JIOTUKA O0BSICHEHHS 0
peeHns 3aJaHus (CTYIeHT He MOXKET OOBSICHUTh, KAKUM 00pa3oM
HPUILEN K PEIICHHUIO 3aaHNsI), BBIBOABI HE MOTYT CUUTATHCS
apryMEHTHPOBAHHBIMU ¥ 00OCHOBAHHBIMHU; CTYACHT HCIIBITHIBACT
3HAYUTEJbHBIC 3aTPYAHCHHSI, OTBEYasi HA CONYTCTBYIOIIHE BOIIPOCHI

UToro 2

1.4. MaTepI/laﬂbHO-TeXl{I/I‘leCKoe odecrneyeHue AJd  IPOBEACHUS l'IpOMe)KyTO'lHOﬁ
arrecranumn
ATTeCTaLII/ISI IMPOBOAUTC B y‘Ie6HOM KaOMHETe XUMHHU.

1.5. VYuyeOHo-meTonmueckoe u uHpopMaNUOHHOEe o0ecneyeHHe Ui TPOBeIEHUSs
NPOMEKYTOYHOM aTTecTallun

OcHoBHBIE YUeOHbIe U31aHUA

1. AudunorenoBa, . B. Xumusi: yueOHUK U NMPaKTUKYM IJi1 CPEAHETO MPOo(eCcCUOHATBLHOTO
obpazoBanus / U. B. Andunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢ u3a., UCHp. U JIOM. —
Mockga : U3narensctBo HOpaiit, 2020. — 291 ¢. — https://urait.ru/

4  Apremenko A.M. Opranuueckas xumus: ydeOHMK /A.M. ApTemeHko.- 5-e u3a., uchp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpemnee mpodeccuonanbroe oOpazoBanue). ISBN 978-5-406-
00916-1

5 EcrectBo3nanue. Xumus/ ['abpuenssa O.C. , OctpoymoB U.I'. - 6-¢ m3n., crep. — M.:
Axanemus, 2020.- 240 c. https://academia

JonotHUTE/IbHBIE y4eOHbIe H3aHUS

4. Xumus: 3agaun u ynpaxksenus/ Epoxun FOM. - l-e m3ng. — M.: Akagemus, 2019.-
288 c. https://academia-library.ru/

5. Apremenko A.W. Opranunyeckas xumus: ydeOHuK /A.H.ApremeHko.- 5-e u3f., ucnp.- u
nom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. l'muuka, H.JI. O0Omas xumust : yueonoe nocodue / I'muuka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

7.www.pvg.mK. ru (omumnuazna «ITokopu BopoObeBBI TOpBI»).

8.www.hemi.wallst. ru (O6pa3oBaTenbHBIN CAUT IS KOJIBHUKOB «XUMUS).

9.www.alhimikov.net (O6pa3oBaTenbHbIH CAT IS MIKOJILHUKOB).

MeTtoauyeckue yKazaHus JAJs 00y4aHOUIUXCH MO0 OCBOCHH IO TN CHUILIMHbBI

10. Meronuyeckue yKka3aHus ISl 00yJarOIIUXCs IO BBIMOTHEHHIO MMPAKTUIECKUX PaboT.

11. Meronuyeckue yka3aHus ISl 00YJaroIIUXCs TI0 BBIMOTHEHHUIO Ta00PaTOpHBIX paboT
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