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1. TIACTIOPT PABOYEN ITPOTPAMMBI YYEBHO
JTUCHUILIAHBI OV.11 Xumus

1.1. OoaacTh npuMeHeHHs pabo4eil MporpaMmbl

PabGouass mporpamMma yd4eOHOM JUCHMUIUIMHBI SIBISETCS YacThlO IPOTPaMMBbI
MOJATOTOBKH CIleUaIncTOB cpennero 3BeHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO mno cnemuansHoct 13.02.11 TEXHHWYECKASA OKCIUIYATALIUA U
OBCJHIYXXUBAHUE ODJIIEKTPUYECKOI'O U OSJIEKTPOMEXAHUYECKOI'O
OBOPYIOBAHUA (ITO OTPACIISAM).

1.2. Mecro y4eOHOH AUCHUILIMHBI B CTPYKType HNPOrpaMmMbl INOATOTOBKH
CIIEMATUCTOB CPeIHEro 3BeHa:
VYyebHas qucuuIuiiHa BXOAUT B oO1eo0paszoBarenbHbii muki [ITICC3.

1.3. Ilesin 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS YUeOHOI TUCIUIINHBI:

N3yyeHnne AUCHUIUIMHBI HAMpaBlieHO Ha (OPMHUPOBAHHME OOIIMX KOMIIETCHIIHH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 02. OcymecTBisaTh TMOUCK, aHAIW3 W HHTEPHPETANI0 HHPOpPMAIIUU,
HE0OXOIUMOM JUTsI BBITOJTHEHUS 3a/1a4 MPo(dheCCUOHATBHOM e TeIbHOCTH.

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYyXarouen cpenpl,
pecypcocbepexkennto, 3hPEeKTUBHO ACHUCTBOBATH B YPE3BbIYANHBIX CUTYAITUSIX.

OK 09. Hcnonb3oBarh nH(pOpPMAIIMOHHBIE TEXHOJIOTHH B MTPO(ecCHOHATBHOM
NEeSATETbHOCTH.

B pe3ynbrate ocBOEHUS Yy4eOHOU AUCHUIIIMHBI O0YYaIOIIUICS TOJDKEH T0CTUYb
CJIEIYIOILUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPAOCTH U YBAXKEHHSI K HCTOPUHU U JTOCTUKEHHUSIM OTEUECTBEHHOMU
XUMUYECKON HayKH,; XUMHUYECKM TPaMOTHOE TIOBEACHHE B MPOo(ecCHOHATLHON
JESITETLHOCTH U B OBITY MPU 0OpaIeHUH ¢ XMMHUYECKUMU BEIIECTBAMH, MaTepraIaMu 1
IPOLIECCAMY;

- TOTOBHOCTh K TPOJOJDKEHHUIO OOpa30BaHUs W TOBBIMIECHUS KBAIM(PHUKAIUUA B
n30paHHOM TIpo(ecCHOHANBHON AEATENPHOCTY W OOBEKTHBHOE OCO3HAHHE POJU
XUMHUYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE MCIOJb30BaTh JOCTUKEHUS COBPEMEHHOM XUMHUYECKON HAyKu U
XUMUYECKUX TEXHOJIOTMM [JI1 TOBBIIIEHUS COOCTBEHHOI'O HWHTEJIEKTYaJlbHOIO
pa3BUTHS B BEIOpaHHOM MpodhecCuOHATBbHON IeATeNTbHOCTH;

MemanpeomemHbwle:

- UCIOJIb30BAaHUE PA3IMYHBIX BUIOB MTO3HABATEIBHOMN AEATEILHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHbIX oOmnepanuii (MOCTaHOBKM 3a7aud, (OpMyJIMpOBaHUS THUIOTES,
aHaJM3a U CUHTE3a, CpaBHEHUs, 0000IIECHNsI, CHCTEMAaTH3alliH1, BBISIBIICHUS TPUYUHHO-
CJICICTBEHHBIX CBSI3€H, MOMCKa aHAJIOTOB, (DOPMYJIMPOBAHUS BBHIBOJOB) IS PEIICHUS
MOCTaBJICHHOM 3aJ]a4¥, IPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS

(HaOmro/IeHrsI, HAYYHOTO OKCIIEPUMEHTA) I HW3Y4YEHUS PA3JIHYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh
CTAJIKUBAThCSI B MPO(ECCUOHANBHOM cdepe;
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- HWCIHOJb30BAaHWE PA3JIUYHBIX HCTOYHHKOB I TOJYYEHHS XUMHUYECKOU
UHpOpMAILlMU, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHXKEHHUS XOPOLIMX
pE3yJIbTaTOB B MPOPECCUOHANBHOM CdepeE;

Ilpeomemnuie:

- c)OpMHUPOBAHHOCTD NPEACTABICHUI O MECTE XUMHUHU B COBPEMEHHOI Hay4dHOU
KapTUHE MHpa; IIOHMMaHUE POJIM XUMUU B (HOPMHUPOBAHMM Kpyrozopa H
(YHKIIMOHAJIBHON I'PAaMOTHOCTH Y€JIOBEKA JUIsl pEIIeHUs IPAKTUUECKUX 3a/1ay;

- BJQJICHUE OCHOBONOJIATAIOIIMMH XUMUYECKUMHU TOHATUSMH, TEOPHUSIMH,
3aKOHaMH M 3aKOHOMEpPHOCTSMM; YBEPEHHOE IIOJb30BaHUE  XUMHUYECKOMN
TEPMHHOJIOTUEN U CUMBOJIUKOM;

- BJAJEHUE OCHOBHBIMM METOJAaMH HAYYHOI'O IIO3HAHMWs, HUCIIOIb3YEMBIMH B
XUMUH: HAOJIOZICHUEM, OIMCAaHUEM, HW3MEPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBACHATH PE3YJBTATHl IMPOBEAEHHBIX OIBITOB W JI€JaTh BBIBOJBI;
TOTOBHOCTb U CLIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS MPU PEILICHUN NPAKTUYECKUX
3azay;

- c()OPMUPOBAHHOCTh YMEHHUS /1aBaTh KOJWYECTBEHHbBIC OIIEHKH U MPOU3BOJIUTH
pacyeTsl 10 XUMUYECKUM (popMyJiaM U YPaBHEHUSIM;

- BJaJICHUE TMpaBWJIAMU TEXHUKH O€30MaCHOCTH TMpPH  HCIOJIb30BAaHUU
XUMHUYECKUX BEUIECTB;

- c()OpMUPOBAHHOCTb COOCTBEHHOW IO3ULMU IO OTHOIICHHUIO K XUMHUYECKOU
nH(popManuu, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.

1.4. Koin4ecTBO YacOB HA OCBOEHHE MPOTrPaMMbl y4eOHOMH JUCHUIIMHBI:
MaxkcumanbHON yueOHON Harpy3Kku oOydaroierocs: /8 4acoB, B TOM YHCIIE:
00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku o0ydaroierocsi 78 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bupa yueOHoii padoThI

O0BbeM yacoB

MakcumasbHasi ydeOHasi Harpy3ka (Bcero mo nporpamMmMe JUCHMILIAHBI) 78
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

JICKITUU, YPOKHU 62
MIPAKTUYECKHE 3aHATHS 10
1a00paTOpHbIC 3aHATH 6

[TpomexxyTouHas arrecranus B popme:

Il cemecTp - muddepeHIMPOBAHHBIN 3a4ET

| cemecTp - apyrue GopMbl KOHTPOJIS (CpeIHUM OalT IO TEKYIIUM OIEHKaM yCIIEBaeMOCTH )




2.2 TemaTnuyeckui NJIaH U coaep:kanue ydyeOHou qucuuniaudabl OY .11 «Xumus»

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasia, JadopaTopHble U MPAKTHYECKHUE Oo0bem YpoBeHb Koani
pa3aeyioB U TeM 3aHSATHS, CAMOCTOSITe/IbHAsI padoTa o0y4alonierocs, Kypconasi padora 4acoB O0CBOEHUA KOMIIeTeHIIHIA,
(mpoekT) (eciiv peayCMOTPEHBI), HHbIE BUAbI y4e0HOIl pa0doThI B ¢dopmupoBanmnio
COOTBETCTBHU € Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3JIEeMEeHT
NPOrpamMMmbl
1 2 3 4 B
1 cemecTp
BBenenue Coaep:xaHue yueOHOro MaTepuaJia OK 02,07,09
Hayunbie MeTonbl MO3HAHWSA BEUIECTB M XUMHUYECKUX sBJIeHH. Poib 2 1
OKCIEPUMEHTAa M TEOPUHM B XUMHUHU. 3HAUYCHHE XHUMUHU TPU OCBOCHUHU
npodeccuit CIIO u cnenmanshocteid CIIO TexHHueckoro mpouis
po(eCCHOHATTLHOTO 00pa30BaHMSL.

Pa3nes 1. O0masi M Heopranmuyeckass XMMHA 46

Tema 1 OcHoOBHbIE€ NOHATHS U 3AKOHbI XUMHH 4 0K 02,07,09
1.1. OcHoBHBIE Coaep:xanue yueOHOro MaTepuasa
TOHTHS XUMIH CoctaB BemecTBa. XuMHUYeCKHe dJeMeHTHl. (CrocoObl CyIIeCTBOBAHUS 2 1

XUMHUYECKHUX JJIEMEHTOB: aTOMBI, IIPOCTHIE U CJIOKHBIE BenlecTBa. BemecTsa
IIOCTOSIHHOTO M IIEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB.
BemecTBa MOJEKYJIADHOTO M HEMOJEKYJISPHOro crpoeHus. M3mepenue
BemiecTBa. Macca aToMOB M MOJEKYJI. ATOMHAas €IMHHLA MAaccChl.
OTHOCHTENLHBIE AaTOMHAS U MOJICKYJIsIpHass MaccChI. KommdgecTBo BCIICCTBA U
€IMHULIBI €r0 H3MEpPEHUs: MOJIb, MMOJIb, KMOJb. Yucino Aboraipo.
Momnspras macca.

1.2. OcHoBHBIE ArperatHble COCTOSIHUS BEIIECTBA: TBEP/0e (KpUCTALIMUECKOE U aMopdHOe), 2 1
3aKOHbI XMMHMHU KHUJKOE U razoo0pa3Hoe. 3aKOH ABOTaJpo U €ro CJIe/CTBUS. MounsipHblii
00bEeM BelIeCTB B ra3000pasHOM cOCTOSIHUU. OObeAMHEHHBIN Ia30BbIil 3aKOH
u ypaBHeHue MeHnneneeBa—Kianeitpona. Cmecu BemecTB. Paznuuusa mexay
CMECSIMU M XUMHUECKUMH COECIUHEHUsSMU. MaccoBas M 0oOBeMHas JOJH
KOMIIOHEHTOB CMECH.

Tema 2. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucreMa XuMH4ecKux jiementos /L. 1. 6
MenjesieeBa 1 CTPOCHHE ATOMA

2.1. llepuoanyeckmii \ Conep:xaHue yueOHOro MaTepuaJa




3axon /I.H.
MenneiaeeBa

Ilepuognueckuit 3akoH J[.M.MenneneeBa. Ortkpoitue J[.M.MenneneeBpiM
Ilepuonnueckoro 3akoHa. Ilepuonmyeckuii 3akoH B (HOPMYIHPOBKE
N .MenneneeBa. Ilepuognueckas Tabiuia XUMHUYECKHX DJIEMEHTOB —
rpapuueckoe  oToOpakeHHMe — mnepuoaumdeckoro  3akoHa.  CTpykrypa
MEPUOINIECKOI TaOIUIIBL: IEpUOIbI (MaJIble U OOJNbIINE), TPYIIBI (TIaBHAS U
1moOovHas).

2.2. CTpoeHue aroma

Crpoenue aroma u Ilepuommueckuii 3akon JI.M.MenneneeBa. Atom —
CIIOKHAs yacTua. Sapo (IpOoTOHBI M HEUTPOHBI) M AJIEKTPOHHAST 00O0JIOUKA.
N3otomnbl. CTpoeHHE 3JIEKTPOHHBIX 000JOYEK aTOMOB AJIEMEHTOB MallbIX
neprogoB. OCOOEHHOCTH CTPOCHHSI JJIEKTPOHHBIX O00OJOYEK AaTOMOB
AJIEMEHTOB OOJIBIIUX MEpUOAOB (MepexoaHbIX 3ieMeHTOB). I[loHsATHEe 00
opburtansx. S-, p- u d-opOuTanu. DIEKTPOHHBIE KOH(UTyparuu aTOMOB
XUMHAYECKHUX 3JICMEHTOB.

2.3. 3HadyeHue
3axona JI.H.
MenneiaeeBa

CoBpemenHass  ¢popmynupoBka I[lepuogwdeckoro  3akoHa.  3HAYCHHE
Ilepuonuueckoro 3akoHa U Ilepuonudeckoil cHcTeMBl XUMHYECKHX
anemenToB J[.M1.Meneneesa uist pa3sBUTHsI HAYKU U IOHUMAaHUS XUMUYECKON
KapTUHBI MUPA.

Tema 3. CTpoeHune BeulecTBa

3.1. Uounas
XHMHUYECKAs CBA3h

ConeprxaHue y4eGHOro MaTepuaJia

HNonnas xumudeckas cBsa3b. KaTuonsl, ux oOpa3oBaHHWEe M3 aTOMOB B
pe3ynbTare Impolecca OKUCIeHHs. AHHOHBI, UX 0Opa3oBaHUE W3 aTOMOB B
pe3yspTaTe Ipoliecca BOCCTaHOBIECHMs. OHHasg CBsA3b Kak CBSI3b MEXIY
KaTHOHAMM U AaHMOHAMHU 3@ CYET JJIEKTPOCTaTHUYECKOTO TPUTSKEHUS.
Knaccugukanus MOHOB: MO COCTaBy, 3HAaKy 3apsijia, HAJUYMIO THJIPATHOU
oOonoukn. HonHHble KpucTainyeckue pemieTkd. CBoOWCTBa BEIIECTB C
HMOHHBIM THIIOM KPUCTAJUIMYECKON PELIETKH.

3.2. KoBajienTHan
XHMHYeCKas CBA3b.
MeTanau4deckasi
CBA3b

KoBanenTtHass xumuueckas CBs3b. MexaHM3M 00pa3oBaHUs KOBAJICHTHOM
cBs3M (00-MEHHBIH U JIOHOPHO-AaKIENTOPHBIN). DIEKTPOOTPULATENBHOCTD.
KoBasienTHble moONsipHass U HemosisipHas CBA3U. KpaTHOCTh KOBaJe€HTHOM
CBSI3U. MOJIEKYJIIpHBIE M aTOMHBIE KpUCTAJUTMYecKue pemeTku. CBoicTBa
BEILIECTB C MOJIEKYJISIPHBIMU U @TOMHBIMH KPUCTAINTMYECKUMH PELIETKAMH.
Meraimnueckas CBs3b. MeTajuinueckas KpHUCTAUIMYECKas pemerka |
METaJlINYeCKass XUMHYECKas CBA3b. PU3NUECKHUE CBOMCTBA METAILIIOB.




3.3. ArperaTHble ArperaTHble COCTOSIHUS BEIIECTB M BOAOPOJHAs CBsI3b. TBepaoe, KUAKOE U 2 1
COCTOSTHHSI BellleCTB | ra3000pa3Hoe COCTOsHUS  BewlecTB. [lepexon BemiectBa M3 OJHOIO
U BOJIOPOJHASI CBSI3b. | arperaTHOro COCTOsIHUSA B Apyroe. BonoponHas cBs3b.
Yucrtble BemecTtBa u | Yuctele BemiectBa M cMecu. lloHatne o cmecu BemecTB. ['oMOreHHsle u
cmecn. lucniepcubie | rereporennbie  cmecu. CocraB cmeceil: oObeMHas W MaccoBas JOJH
cMecH KOMITOHEHTOB CMECH, MaccoBasi 10JIs1 IPUMECEH.
IIpakTuyeckoe 3ansiTue Nel. PerieHue pacyeTHbIX 3a/1ad Ha HAXO0XKJIECHUE 2 2,3
00BEMHOM U MacCOBOH JI0JIN KOMIIOHEHTOB CMECH
Tema 4. Boaa. Copep:kaHue y4eOHOIro MaTepuaa 4 2
PacrBopbI. Bopna. PactBopel. PactBopenue. Boma kak pacrBoputens. PacTBopuMoCTb 2 1
DJIEKTPOJMTHYECKAs] | BEIECTB.
AUCCOLHALMS HacpliiieHHble, HEHACBILLIEHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTH
pacTBOPUMOCTH Ta30B, JKMJIKOCTEH M TBEPABIX BEIIECTB OT PA3JIMYHBIX
(hakTopoB.
MaccoBass ~ m01sl  pPAacTBOPEHHOTO  BELIECTBA.  DJEKTPOIMTHYECKAs
auccouuanus.  ONEKTPOJIUTBI W HEDJIEKTPOUTHL.  DJIEKTPOJIUTHYECKas
aucconyanus. MexaHu3Mbl 3JEKTPOJUTHUECKONW JUCCOIMALMU AJIsl BEIIECTB
C pa3IMYHbIMM THUIAMM XMMHMUYECKOM CBA3M. ['uapartupoBaHHbIE U
HEruApaTupoBaHHble HOHBI. CTEneHb 3JIEKTPOJUTHYECKON IUCCOLUALNH.
CuiibHBIE U CITa0bIe DJIEKTPOITUTHL.
OCHOBHBIE TIOJIOKEHUS TEOPUU NIEKTPOIIUTUYECKON aucconnanuu. Kucnorsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.
MeaxcecCHOHHAS aTTeCTANNA-TECTHPOBaHNE
IIpakTnueckoe 3ansaTue Ne 2. [Ipurorosienre pacTBopa 3aJaHHON 2 2
KOHIIEHTPALUH.
Tema 5. Knaccupukanuss HeOpraHM4eCKMX COeJJMHEHUH U UX CBOMiCcTBA
5.1. Kucaotsl u ux Coaep:xanue yueOHOIro MaTepuaJia 8
CBOIICTBA Kucnotsl u ux cBoiicTBa. KHCIOTHI Kak 3J€KTPOIUTHI, X KiaccU(UKaLus 1o 2 1

pa3IMYHBIM NpHU3HAKaM. XMMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUH
ANIEKTPOIUTHYECKOH nucconuanuu. OcoOEHHOCTH B3aUMOJICHCTBUSA
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT ¢ MeTaiuiaMu. OCHOBHBIE
CIOCOOBI TOTYYEHUS! KUCIIOTBI.




5.2. OcHoBaHUA U
COJIM M X CBOMCTBA.

OcHoBanus 1 ux cBoiictBa. OCHOBaHUS KaK 3JEKTPOIUTHI, UX
KJ1accu(uKanus Mo pa3IMyHbIM IpU3HaKaM. XUMHUYECKHE CBOUCTBA
OCHOBaHUH B CBETE TEOPUHU IEKTPOIIUTUUECKON Arcconuanuu. Pasnoxenne
HEpacTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIE CLIOCOOBI OJTYYEHHUS
ocHoBanuii. Couu u ux cBoiictBa. Conu Kak 3aeKkTposuThl. Conu cpeaHue,
KHCJIbIE U OCHOBHBIE. XMMHUECKUE CBOICTBA COJICH B CBETE TEOPUU
NEKTpOIUTHYECKON qucconuanuu. CrnocoOsl noay4yeHus coneu. ['maponus
COJIEH.

5.3. Okcuapl
OCHOBAHUSA U UX
CBOlicTBa

Oxcunpl 1 ux cBoiictBa. Coneodpasyromye u Hecoieo0pas3yoe OKCHIBL.
OcHoBHbIe, aM(POTEPHBIE ¥ KUCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapakTepa
OKCHJIa OT CTEIICHN OKHCJICHUs 00Pa3yIoIIero ero Merayia. XuMHYECKHIe
CBOMCTBA OKCHIOB. [loiydeHre OKCHIOB.

JlabopaTopHoe 3ansiTue Ne 1. Perienue skcriepuMeHTaIbHBIX 3a/1a4 110 TEME
«Knaccudukanus HeOpraHMYEeCKUX COCTMHCHUN U UX CBOMCTBA

Tema 6. XumMnuecku

€ peaknuu

6.1.
Knaccupukanus
XMMHYeCKUX
peakumu

Conep:xaHue y4eGHOro MaTepuaJia

Knaccudukanus Xxumuueckux peakuuid. Peakuyuu coeiuHeHus, pa3inoxeHus,
3aMelleHus, oOMeHa.
JAPK-cpennnii 6211 10 TEKYIIMM OLEHKAM YCIIeBaeMOCTH

2 cemecTp

6.2. OKMCIUTENBHO-
BOCCTAHOBUTEIbHBIC
peakuuu

Karanutuueckue peakiuu. O6paTumMble 1 HeOOpaTUMbIE PEAKIIUH.
I'oMoOreHHbIE U TeTEpOreHHbIE PEAKIIUN. DK30TEPMUYECKUE U
SHAOTEPMHUUYECKHE peaKIiK. TernnoBoi 3pPexT XUMUIECKUX peaKuil.
Tepmoxnmuueckue ypaBHeHUs. OKUCINTEIBHO-BOCCTAHOBUTEIILHBIE
peakuuu. Ctenenb okuciaeHus. OKUCIUTEIb U BOCCTAaHOBJIEHHUE.
BoccranoBurens u okucienue. MeTos 31eKTpOHHOTo OanaHca s
COCTaBJICHUS YPaBHEHUM OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINM.

6.3. CxopocTh
XMMHYECKHX
peakuuii

CkopocTb XUMHUYECKHX peakiuil. [IoHaTHe 0 CKOPOCTH XMMHYECKHX
peakimii. 3aBUCUMOCTh CKOPOCTH XMMUYECKHUX PEAKIHIA OT Pa3IMIHBIX
(akTOpOB: MPUPOIBI PEATUPYIOIINX BELIECTB, UX KOHIIEHTPALUH,
TEMIIEPaTypPbl, HOBEPXHOCTH COMPUKOCHOBEHHS M UCTIOJIB30BAHUS
Katann3aropoB. OOpaTUMOCTh XMMUYECKUX peakiuii. OopaTuMele U
HeoOpaTuMble peakiui. XMMUYEeCKOe PAaBHOBECHE M CIIOCOOBI €T0 CMEIICHHS.
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Tema 7. MeTa/lsIbl 1 HEeMeTAJLJIBI

7.1. MeTaLi1bl

Conep:xaHue y4eOHOro MaTepuaJia

Mertanabl. OCOOGEHHOCTH CTPOSHHSI ATOMOB U KpUCTAILIOB. PU3nyecKue
cBoiicTBa MeTayIoB. Kitaccugukaiys MeTaJIoB 1O Pa3IUYHbIM TPU3HAKAM.
XUMHUYECKUE CBOMCTBA METAIIOB. DJICKTPOXUMUYECKUI Pl HAPSHKECHU I
MeTauioB. Meramuiorepmusl.

7.2. O0mme cnocoonbl
MOJIyYeHHS
MeTALJIOB

OO6u1re ciocoObl oyyeHust MeTayuioB. [IoHsITHE O METaTypIruu.
[TupomeTammyprust, THAPOMETAIUTYPTHUS U dIeKTpoMeTauTyprust. CruiaBsl
YCPHBIC U IBCTHLIC.

7.3 HeMeTa/iIbI

Hewmerannsl. OcobenHoctu ctpoeHus atromoB. Hemeranisl — ripoctele
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJlO€HOB OT UX IOJIOKEHUS B
HepHOHHqCCKOﬁ cucreMe. OKHCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETaJUIOB B 3aBUCHMOCTH OT UX TIOJIOKEHHS B PSLY
IIEKTPOOTPULIATETHHOCTH.

IIpakTuueckoe 3ansaTue Ne 3. Pemienue sKCriepruMeHTANIbHBIX 3a/1a4

2,3

Pa3nen 2 Opranuyveckasi XuMus

30

Tema 8. OcHOBHBIE
MOHATHSA
OpPraHu4ecKou
XHMHU U TeOPHUs
CTPOCHUS
OpPraHuYecKux
coeTHHEHUH

Conep:xxaHue yueOHOro MaTepuaJia

[Ipeamer opranuueckoit xumuu. [IpupoHbIe, HICKYCCTBEHHBIE U
CUHTETHUYECKNE OpraHUUeCcKue BemecTsa. CpaBHEHNE OPraHUYECKUX BEILIECTB
C HEOpraHM4eCKUMHU. BaleHTHOCTh. XMMHUYECKOE CTPOEHUE KaK MOPSIIOK
COCIMHEHMS aTOMOB B MOJIEKYJIBI 1O BAJICHTHOCTH. Teopus CTpoeHUs
oprannyeckux coequHeHuii A.M.byriepoBa. OCHOBHBIE [TOJIOKEHUSI TEOPUU
XUMHYecKoro crpoenus. izomepus u nzomepsl. Xumuueckue GopMyisl 1
MOJIETN MOJIEKYJ B oprannueckoil xumuu. Knaccudukanmst opraHnaeckux
BeniecTB. Kiaccudukaiys BemecTB M0 CTPOSHUIO YIIIEPOJAHOTO CKEJIeTa U
HaIUuuio pyHKIHMOHAIBHBIX Tpymil. ['omonoru u romosnorus. Hauana
Homenkarypsl IUPAC. Kiaccuduxanus peakuuii B OpraHM4ecKoi XUMHUU.
Peakuuu npucoeauHenust (ruIpupoBaHus, rajJoreHUpoOBaHUs,
TUIpOraJlor€HUpOBaHMsl, TUApaTalyy). Peakium oTmiemnyieHus
(merunpupoBaHus, IETUAPOTATOreHUPOBAHUS, [eruapaTanun). Peakium
3amelenys. Peakuuy nsomepusanuu.

N

JlaGoparopHoe 3ansaTme Ne 2. MU3rotoBieHue Mojened MOJIEKYI
OpraHUYECKUX BEIIECTB.

Tema 9. YriieBogopoab! U MX NPHPOIHBbIE HCTOYHUKH

10

9.1 AakaHbl

\ Conep:xaHue yueOHOro MaTepuaJia

OK 02,07,09
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AnkaHbl. AJIKaHbI: TOMOJIOTUYECKUM psii, M30MEpUs U HOMEHKJATypa
aIKaHOB. XHWMHYECKHE CBOWCTBAa aJKaHOB (METaHa, JTaHA): TOPEHHE,
3aMellleHHe, pas3ioKeHue, JeruapupoBanue. [Ipumenenue aikaHoB Ha OCHOBE
CBOICTB.

9.2. Auikenbl. /lueHbl
U Kay4yyKH

AnKeHbl.  OTUJEH, €ro  NoJiydeHue  (JeruJpupoBaHUEM  ITaHa,
JIETOJIMMEpU3aIuel  TOJMATHUIICHA). ['omoniornyeckuii  psig, uU30Mepus,
HOMEHKJIaTypa aJIKEHOB. XHMHUYECKHME CBOWCTBAa JTWIEHA: TOPEHHE,
KauyeCTBCHHbIC peaknuu (oOecIBeYMBaHUEe OpPOMHOW BOJBI M pacTBOpa
repMaHraHaTa Kajiwus), Tuaparauus, noinumepuszanus. [Ipumenenue stuiieHa
Ha OCHOBE CBOMCTB.

Juensl u xayuyku. lloHsAaTHe O AueHax Kak YrieBOJOpPOJAaX C JBYMsS
JNBOUHBIMU  CBsi3siIMU. CONpPsDKEHHBIE JUEHbl. XUMHUYECKHE CBOMCTBa
Oyragmena-1,3 w wm3ompeHa: oOeCIBEYMBAaHWE OpPOMHOW  BOJBI U
nojnuMepus3anus B Kaydyykd. HarypanbHbli M CHHTETUYECKHE KAay4dyKH.
Pe3una.

9.3. AIKMHBI 1
ApeHbl

Ankusbl.  AnerwieH. XHMMUYECKME CBOMCTBa  aleTH/IeHa: TOpeHHe,
oOecuBeurBaHne OpPOMHOW BOJIBI, TPUCOSAMHEHHWH XJOPOBOAOPOAA W
rugparanus. IlpumeHeHne aneTuieHa Ha OCHOBE CBOWMCTB. MekkiaccoBas
M30MEpPHUSI C aIKaAUEHAMHU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30ia: TOpEHHE, pPEaKIUu
3aMeleHusl (rajJjoreHupoBaHue, HuTpoBaHue). llpuMeHneHue OeH3o0sla Ha
OCHOBE CBOWCTB.

9.4. Ilpupoansbie
HCTOYHUKH
yIJIeBOI0PO/I0B.

[IpuponHble MCTOYHMKM  yriaeBojopoaoB. Ilpupomnelii ra3:  cocrtas,
npuMeHeHre B kadectBe TormBa. Hedts. CoctaB u mepepaboTka HE(TH.
[leperonka Hed . Hedrenpoaykrs

MemxcecCHOHHAA aTTECTALMA-TECTHPOBAHHUE

JlabopaTopHoe 3ansiTue Ne 3. O3HaKOMJIEHME C KOJUIEKIIMEN KAay4yKOB W
o0pa3laMu U31eIUi U3 Pe3UHBI

Tema 10. Kucaopojaconep:kanue opranndyeckue coeJuHeHUust

10

10.1. CoupTsl

Conep:xaHue yueOHOro MaTepHuaJia

Cruprsl. [Tonydenue sTaHoa OposkeHUEM TIIIOKO3bI U THApaTaluel 3TUIIeHa.
I'unpoxcunpHas rpymnmna kak GyHKIuoHanbHas. [ToHsTHE 0 MpeaenbHbIX
OJIHOATOMHBIX CIMpTaxX. XMMUYECKHE CBOMCTBA 3TaHOJIA: B3aUMOJEICTBHE C
HaTpueM, 00pa3oBaHKE MPOCTHIX U CIOKHBIX A3(UPOB, OKUCIEHUE B alIbJETU/I.
IIpumeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS
JUTsl OPraHU3Ma YEJIOBEKa U MPEeayIpeKICHUE.
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10.2. ®denoa

I'muuepuH Kak NpeacTaBUTENb MHOTOATOMHBIX ciupToB. KauecTBeHHas
peakuus Ha MHOroaroMHble ciupThl. IIpuMmenenne rnunepruna. denon.
dusnueckue U XMMUYEeCKHe CBOWCTBa (peHona. B3aumMHoe BIusHIE aTOMOB B
MoJieKyJie (peHosa: B3auMoJecTBHE C ITMIPOKCUIOM HATPUsSI U a30THOM
kucnotoi. [Ipumenenue Gpenona Ha OCHOBE CBOMCTB. Anbaeruibl. [loHsTre
00 anmpaerunax. AnpJaeruiHas rpymnmna kak GyHKIuoHaIbHas.
@opManbIErua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIYIO KUCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMM crupT. [losrydeHne anpaernios
OKHCJICHEM COOTBETCTBYIOUINX cIUPTOB. [Ipumenenue popmanbaernaa na
OCHOBE €0 CBOMCTB.

10.3. Kap6oHoBbie
KHCJIO0THI

Kap6onoseie kucnotsl. [TonsTre o kapOoHOBBIX KucIoTax. KapOokcumpHast
rpynna kak ¢GyHKIMOHaIbHas. ['oMOnIorudeckuii psiji npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyueHne kapOOHOBBIX KUCTIOT
OKHCJICHUEM aJIbJIEruI0B. XUMUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: 001I1e
CBOWMCTBA C MUHEPATBHBIMH KHCIIOTAMH U PEAKITHS dTePUPUKAIIH.
[IpumeHeHne yKCyCHOM KUCIIOTHI Ha OCHOBE CBOMCTB.

10.4. Caoxuble
3(pupbI U KUPLI

Beicmme xupHbIE KMCIIOTHI HAa TPUMEPE NAIIBMUTUHOBOW U CTEAPUHOBOM.
Croxuble 3¢upbl 1 xUpbl. [TonyueHnne ci10KHbIX 3PUPOB peakiuen
stepuduxanyu. Crnoxxknble 3QUpsl B IpUpoe, ux 3HaueHue. [Ipumenenue
CJIO’KHBIX 3(hUpOB Ha OCHOBE CBOMCTB. JKHMpPHI KaK CI0XKHbIE F(DUPHI.
Knaccudukanms sxupoB. XuMHUYECKHE CBOWCTBA KUPOB: THAPOIIHU3 U
TUAPUPOBAHUE KUAKUX )KUPOB. IIpMeHeHne ;KUpoB Ha OCHOBE CBOMCTB.
Mpsuna.

10.5. YraeBoanl

VYraeBosl. YIiieBoibl, UX KiIaccu(uKalusa: MOHOCaxapH/ sl (TIII0K03a,
¢bpykTO3a), nucaxapubl (caxaposa) U Mmojarcaxapuibsl (Kpaxman U
LeJITI0103a). [ TI0K03a — BEIIeCTBO ¢ IBOMCTBEHHOM (DyHKIMENH —
aNnbAETUIOCIUPT. XUMHYECKUE CBOMCTBA TIIFOKO3bI: OKHUCIECHUE B
TJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJICHHE B COPOUT, CIUPTOBOE OpOXKEHHUE.
[IpuMeHeHne rTr0KO3b6I HA OCHOBE CBOMCTB. 3HAYEHHE YTIIEBOJOB B )KUBOM
MIPUPOJIE U )KU3HU uernoBeka. [IoHsATHE 0 peakuMsIX NOJUKOHAECHC AN 1
TUAPOJIN3a HAa IPUMEPE B3aNMOITPEBPAIICHUI: TIIFOK03a «>TI0JUCaXapu/Il.

Tema 11.
A3oTcoaepxaime
OpraHn4eckKme
COeIMHEHUS.
IHonumepsl

Conep:xanue yueOHOro MaTepuaJia

Awmunbl. [Tonstie 06 amuHax. Anudarudeckue aMUHBI, UX KIacCUPHUKALMS U
HOMEHKJIaTypa. AHWJIMH Kak opranuyeckoe ocHoBaHue. [lomyuenne anunmuHa
n3  HUTpoOeH3ona. [IpumeHeHne aHMIMHA HAa  OCHOBE  CBOWCTB.
AMUHOKHCIIOTBL. AMUHOKHCIOTHI Kak aM(oTepHble AU(YHKIMOHAIbHBIC
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OpPraHMYeCKHE  COCIUHEHUA. XUMHUYECKHME  CBOWCTBA  aMHHOKHCIIOT:
B3aUMOJICHCTBHE C MIEIOYaMH, KHUCIOTaMH W JAPYT C JIPyrom (peakius
nonukoHAeHcanuu). llentugHas cBs3p u  nonunentuasl. llpumenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB. benku. [lepBuunas, BropuyHasi, TpeTUuyHas
CTPYKTYpBI O€TKOB. XMMHUYECKUE CBOMCTBA OENKOB: TOPEHUE, ICHATYPALIHS,
THAPOJIN3, IBETHBIC peaknuu. buonorndyeckue Qpynkiuu 6enkoB.Ilommmepsr.
benku w momucaxapuapl kak Ouomonumepbl. Ilmactmaccel. I[lomydenue
MOJMMEPOB peakuueit MOJMMEpHU3aliU H IMOJIMKOHICHCAIHH.
TepMmornacTuyHble W TepMOpEaKTUBHBIE TuIacTMacchl. [IpeacraBurenu
wiactMacce. Bonokna, ux knaccudukanus. [lonyuenue BonokoHn. OTaensHbIe
MIPEACTABUTEIN XUMHUYECKIX BOJIOKOH.

IpakTnyeckoe 3ansitue Ne 4. PerieHue SKCIEpUMEHTAIbHBIX 3a7ad Ha 2 2,3
UACHTU(DUKAINIO OPTaHMYECKUX COCAMHEHUI
IIpakTHyeckoe 3ansaTHe Ne S. Pacno3HaBaHue 11acCTMacC ¥ BOJIOKOH 2 2
IIpome:xxyTouyHasi arTecTanus - AU @epeHIMPOBaHHBIN 3a4eT 2
HToro mo pucuuiivHe: 78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
TV CHUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOM TUCIUTIIUHBI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1abOpaTOpUM XUMHUW JUIS TIPOBEACHUS 3aHIATHH JISKIIMOHHOTO THIIA,
MPaKTHYECKUX, JTAIOOPATOPHBIX 3aHSITHH, B TOM YHCJIE TPYNIOBBIX, MHAUBUIYATIbHBIX,
MMCbMEHHBIX, YCTHBIX KOHCYJbTAIlMH, TEKYIIETO KOHTPOJSA U IMPOMEKYTOUHOU
aTTECTaIUH.

O6opynoBanue:

- pabouee MeCTo Mperno aBaTes;

- CIIELMATIM3UPOBAaHHAsA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarOIuXCs);

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HArJIsAJIHBICE  TIOCOOHS,
obecrieunBaroIMe TeMaTUUEeCKUEe UILTFOCTpAIMU 10 pabodelt mporpaMMe JUCIMUILUIHHBI,
B TOM YHCJIE, BUIC0-ayIM0 MaTepHUAIIbl, KOMITBIOTEPHBIC MTPE3CHTAIINH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
r1o0anbHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

OcHOBHBIE YUeOHbIe U3IaHUs

1. Audunorenora, U.B. Xumusi: y4eOHUK U MPAKTUKYM IS CPEIHETO
po¢heCCUOHATIBHOTO obpazoBaHusi / . B. AaduHoreHosa, A. B. baOkog,
B. A. IlonkoB. — 2-e u3., uctp. u non. — Mocksa : U3narensctBo FOpaiit, 2020. —
291 c. — https://urait.ru/

2 Apremenko A.W. Opranumdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
u3n., ucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaIBHOE
obpazosanue). ISBN 978-5-406-00916-1

3 EcrectBo3nanue. Xumus/ ['abpuensu O.C. , OctpoymoB WU.I'. - 6-e uzn., crep.
— M.: Akagemus, 2020.- 240 c. https://academia

JonosHUTE IbHBIE Y4eOHbIE U3IaAHUS

4. Xumus: 3anaun u ynpaxsnenusi/ Epoxun IO.M. - 1-e uzn. — M.: Akagemus,
2019.- 288 c. https://academia-library.ru/

5. Apremenko A.U. Oprannyeckas xumus: yueouuk /A.H.Apremenxo.- 5-¢ u3f.,
ucrp.- u por.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. I'nmunka, H.JI. O0was xumus : yuebnoe nocodbue / I'nmuuka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcesl

7. www.pvg.mk. ru (onmumnuana «[lokopu BopoOseBbI TOpHI»).



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

8.www.hemi.wallst. ru (O6pa3zoBaTenbHBIN CAUT IS ITKOJBHUKOB «XHMUSD» ).

9.www.alhimikov.net (OGpa3oBaTeabHbIN CAaNUT JUIsl IIIKOJIBHUKOB).

MeTtoauyeckue yKkazaHusi JAJsl 00y4AIOIIHXCS 110 OCBOEHUIO THCITUTLTHHBI

10. MeToandeckue yka3aHusl i1 00YJarOIIUXCs TI0 BBIITOJIHEHUIO MPAKTHICCKUX
paboT.

11. Meroanueckue yka3zaHus il 00yJaromIuXCsl IO BRIMOJTHEHUIO JJa00PaTOPHBIX
paboTt
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4. KOHTPOJIb W OHEHKA PE3YJbTATOB OCBOEHUSI
JAYYEBHOU UCIHTUITJIMHbI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

@®opMbI U METOAbI
Pe3yabTaThl 00yuyeHus KOHTPOJISAA M OLleHKH
pe3yJIbTaToB
o0yueHust

Tekyuii KOHTPOJIb:

Obwue Komnemenyuu: v
- OIIPOC YCTHBIM

OK 02. OcyiecTBiaTh MOMUCK, aHAINW3 U HWHTEPHpPETAHNIO MH(pOpMaIu,

. . OHTAJIbHBIN );
He00XO0IMMOM sl BHITIOJIHEHUS 3a71a4 TPO(HeCCHOHATBHOM e TEIIbHOCTH. ((zzmonﬂeﬂne )
OK 07. CopneiicTBOBaTh  COXPAaHEHHIO  OKPYXKAlOIIEH  Cpelwbl, 1260DATODHOI
pecypcocOepexenuto, S(PQPEeKTUBHO JIEHCTBOBaThH B  UYPE3BbIUANHHBIX a60£1)1' p
A pBLIHOJ';HeHHe
OK 09. Mcnonbs3oBaTh HHGOPMAIITMOHHBIC TEXHOJOTHH B .

. IPAKTUYECKON
npodecCHOHATLHOM IS TEIIEHOCTH. AGOTLL
Ilpeomemmnuwie pezyromamoi: ?HHHHBHIL ATBHAS
- cOpMHPOBAHHOCTh MPEICTABICHUA O MECT€ XUMHH B COBPEMEHHOM dbopma agOTH)
HAyYyHOM KapTHHE MHUpA; MOHUMAaHHE POJIM XUMHUH B (DOpPMHpPOBAHUH pMap
Kpyrosopa Hu KIIMOHAJIbHOM TIpPaMOTHOCTHU YEJIOBEKa JUIsl peleHUs
PYrosop ym p p [IpomexxyTouHnas

IIPAKTUYECKUX 3a7ay;
- BJIQJICHUE OCHOBOIIOJIATAIOIIMMHM XMMHYECKUMU IOHATUAMH, TEOPUSAMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMM; YBEPEHHOE I10Jb30BaHUE XMMHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIaJICHHE OCHOBHBIMU METOJaMH HAay4HOI'O ITIO3HAHUS, UCIIOJIb3YEMBbIMH B
XUMHUU: HaONIOJIEHUEM, OIMCAaHHWEM, H3MEpPEHHUEM, OSKCIEPUMEHTOM;
yMeHHe o0palaThiBaTh, OOBSICHATH PE3YJIbTaThl MPOBEIEHHBIX OIBITOB U
JieNIaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSATh METO/IbI TO3HAHMS
IIPY PEIICHUN NTPAKTHYECKUX 3a/1a4;

- c(OopMHPOBAaHHOCTh yMEHHUS JaBaTh KOJMYECTBEHHBIE OLCHKH H
MIPOU3BOJIUTh PACUETHI 10 XUMUYECKUM (POpMYJIaM U YPaBHEHHUSIM;

- BIQJICHUE TpaBWIAMU TEXHUKH O€30MacCHOCTH IpU HCIOJIb30BaHUH
XUMHUYECKUX BELIECTB;

- c(hOpMUPOBAaHHOCTb COOCTBEHHOM TO3MLUH IO OTHOLICHHIO K
XUMHUYECKON MH(POpMAIUH, TOTYy4aeMOl U3 pa3HbIX HCTOYHUKOB.

aTTectanus B popme:

1 cemectp - npyrue
(GbOpMBI KOHTPOJIS
(cpenuuii 6amt rmo
TEKYIIUM OI[CHKaM
yCIIEBaEMOCTH )

2 cemecTp —

Qg epeHIIMPOBaHHBIN
3a4€T.

Meroa npoBeneHus
IIPOMEKYTOUYHON
aTTecrauuu 2
CceMecCTpa: BBIIOJHEHUE
KOMIIJIEKCHOTO 3aJaHUs

4.2. @OHJ OLIEHOYHBIX CPEACTB JJIA MPOBEACHUS TEKYIIEro KOHTPOJIA U
NMPOMEKYTOYHOM aTTeCTAIUN 00yYAKOIIUXCH M0 JUCHUIJINHE

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIMH
[loka3aTenmn W KpPUTEpUM OLICHUBAHUA KOMIIETEHUHM, OIMCAHWE IIKaJ
OIICHUBAHUS COAEPIKATCS B MPUIIOKEHUU 1.

KoHTposbHBIE 1 TECTOBBIE 3aJaHUHA
KoHTponbHbIE 3amaHus I NPOBEACHUS NPOMEXKYTOYHOM aTTECTALMU II0
TUCIUIUIMHE COJEPKATCS B IPUIIOKEeHHH 1.
MeTtoauyeckue MaTepuaJbl
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MCTOI[I/I‘-ICCKI/Ie MaTCpuaJibl, OIPCACIAIOIINC MMPOUCAYPbl OLICHHNBAHUA 3HaHHﬁ,

YMEHUH, XapaKTepU3yrommx GopMUpOBaHNE KOMIETEHIIUN COJAEPKATCS B MPUIIOKEHUU
1.
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Ipuioxenue 1
KoOHTpPOJIbLHO-01IEHOYHBIE CPeACTBA

JJIS IPOBEACHHS NMPOMEKYTOYHOM aTTECTALMH 10 AMCUHMILINHE
OY /.11 XUMUA

1.1. ®opma npomexxyTouHoii arrecranuu: luddepeHnrpoBanHblii 3a4€T (2 cemecTp).
1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHue  pe3yibTaTOB  BBINOJIHEHUS — 3aJaHUM  IPOMEXYTOYHOW  aTTecTaluu
OCYILLECTBIISETCA HA OCHOBE CIIEAYIOUIMX IPUHIIMUIIOB!

JIOCTOBEPHOCTH OLICHKM — OLIEHUBAeTCs YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAKTUYECKOTO OMbITa, OOMUX M NPO(ecCHOHAIBHBIX KOMIETEHIMHA, MPOAEMOHCTPHPOBAHHBIX
00yYaroIMMHUCS B XOJI€ BBINOJIHEHUS 3a/1aHUS;

aICKBATHOCTHU OLICHKH — OIICHKA BBIIIOJIHCHUA BaIIaHI/Iﬁ A0JDKHa MPOBOJUTHCA B OTHOIICHWHN
TeX KOMIIETEHIN, KOTOpble He0OX0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAaOgCKHOCTH OLCHKH — CHCTEMa OILCHUBAHHS BBIIIOJIHCHUA 3a11aH1/1171 JOJDKHAa 06J121I[3.TI)
BBICOKOW CTENEHBIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OIICHKAX YPOBHS C(HOPMHUPOBAHHOCTH
3HaHU, yMEHUH, IPAKTUYECKOI 0 OIBITA, OOLIUX U MPO(HECCHOHAIBHBIX KOMIETEHIUI 00y4aroLXcs;

KOMIIZIEKCHOCTH OILICHKH — CHCTEMa OILCHHBAHUs BBIIIOJITHCHUA 3aﬂaHHﬁ JOJI2KHA ITO3BOJISATH
MHTETPAaTUBHO OLIEHUBATh 00LIHE U NMPo(ecCHOHaNbHbIE KOMIETEHIIMHY 00yJYaroInuXcs;

00BEKTUBHOCTHU OICHKUM — OICHKA BbINMOJHCHUA KOHKYPCHBIX 3aﬂaHHﬁﬁ JOJDDKHaA ObLITH
HE3aBUCUMOM  OT  0CcOoOeHHOCTeH  Npo(ecCHOHANbHOM  OpHUEHTAMM  WIM  [peIHOYTeHUi
IIPEINOIaBaTeNeH, OCYILECTBIIIOIMX KOHTPOJIb WK aTTECTALMIO.

[Tpu BBINONIHEHUH IPOLIETYP OLIEHKH 3a/laHUH NCIIOIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METO/IbI:

- MCTO/ pacucTa INCPBUIHBIX 63,JIJIOB;

- METOJ pacueTa CBOJIHBIX OalIoB.

PGSYJ'II)TaTI)I BBITTOJIHEHU L 3a21aH1/1171 OILICHUBAKOTCI B COOTBCTCTBUU C pa3pa60TaHHLIMI/I
KPUTEPUSIMHU OLICHKH.

Hcnonp3yetcs nsitu OanbHas MIKaja sl OHEHUBAHUS PE3yIbTaTOB O0yUEHUS.

ITepeBo nsiTH GaTbHOM IIKAJIBI y4€Ta PE3YJIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:

Ounenka Konn4yectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeIHUH 0aJ)1 MO0 UTOraM aTTecCTALMHU

OreHka 5 «OTIUYHO) 4.6-5
OneHka 4 «xopouoy» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
Onenka 2 <29

«HCYOOBJICTBOPUTCIIBHO»

1.3. KOHTpPOJIbHO-0LIEHOYHBIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.TectupoBanue.
2. Pemenue 3agaum.

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3agannax 1-20 BbIOepH NPABHJILHLIA OTBET M MOTYEPKHH €ro.
IIpaBHALHBII 0TBET MOKET OBITH TOJIbLKO OJHH.

1. Katuous! — 710
1. ITonoxuTEIbHELIE NOHBI,
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. OTpunarenbHble HOHBI,
I'mppatupoBaHHBIE MONOXKHUTEIBHBIE HOHBIL;
I'mppatupoBaHHbBIE OTPULIATEIILHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounas;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHJIBHBIX AJIEKTPOJIUTOB;

VY cnalbIX 3JIEKTPOJIUTOB;
V a30THCTOH KHCJIOTHI,
VY yroJibHOM KHUCIIOTHI.

BoccTanoBuTens - 3TO BEIICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIA HATPHIA;
CepHOKHCIIBIIN HaTpUA.

OKCHUI KaJIbLHS — OTO:
OCHOBHO OKCH;
IM'mapoxcun;
KucnoTHsbii okcn;
Kucnora.

XJIOpPUCTBIN HATPHUIL:
XIopux HaTpUs;
Oxkcuj HaTpus,
I'mnpoxcun HaTpus;
Xnopu Kanus.

laménas n3BecTh — 3TO:
IManpokcun KambIus;
Kap6onar xanbims;
Okcuj KalbIys;

Oxcun HaTpusl.

I'amoren — at0:
®dTop
Kucnopon
Harpwnit
Kemeszo
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Jlakmyc — KpacHBIN:

B menounoii cpene;

B seiTpansHOM cpene;

B kucnotHol# cpeng;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLIL:

J.. MeHnnenees;
C. Appenuyc;
C.B. Jleb6enes;
A.M. bytniepos.

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heanextponutsr;
JuctunnupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKy'IO JAUCCONUAINIO OTKPBLI:

C. Appenuyc;
C.B. Jleb6enes;
H.H. Ceménos;
H.H. 3unwuH.

[Tpumep 1mea049u — 3TO:
I'uapooxkena meau (11);
I'mapookcun sxenesa (H1);
I'mapooxcun natpus (1);
I'mapookcun nuaka (11).

Jucconuanus — 3To:
Pacman;
3amelnieHue;
OOmeH;
I'unpuposanue.

Peaknuu pasinokeHus — 3TO:
I'mppupoBanue;
HerunpupoBanue;
I'mpparanus;
ITonumepusanuu.

HNoHuHbIE pacTBOPHI — 3TO:
PacTtBOp runpookcuaa Kanus;
PactBop cniupra;

PacTtBOp rioko3sr;

PacTtBOp caxapo3sbl.

['oMoreHHbIe CUCTEMBI — 3TO:
PacTBOp YKCYCHOM KHCIOTHI;
Jlumada;

«M3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M 3JEKTPOIUTHYECKON JTUCCOIHAITUU OB OTKPHIT:
N.A .KaGnykoBbiMm;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

i N =

19. CepHas KuCI0Ta — 3TO:

Cnabast KHCIoTa;

CunbHas KUCIIOTa;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOHAS CHIIbHAS KHCIIOTA.

el NS =

B 3aganusax 21-24 Heo0X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKIAV COAEpPKAHNEM IEepPBOro M
BTOPOro CTOJ00B. OTBET 3anUChIBACTCH B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOpOMY(-0if) 3TO BEIIECTBO MPHHAICIKHUT: K KOKOH IMO3HUIINH,
0003HaYeHHOI OYKBOH, MO0EPUTE COOTBETCTBYIOIIYIO IMO3UIHI0, 0003HAUYCHHYIO

nudpoi.

®OPMVIJIA BEHLIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHUBI KUCIIOTHBIE

B) NO 3) okcubl HecoaeoOpasyromue

4) COM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEXy (OPMYJIIOii BEIIECTBA U KJIACCOM/TPYIIINOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOM OYyKBOIi, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUECHHYIO

uudpoi.

A) Cr(OH);NO3 1) cMmeriaHHast COJb
B) Cr(H,PO4)3 2) Kucnas coJb

B) KCr(SO,), 3) OCHOBHasI COJIb

23. YcTaHOBUTE COOTBETCTBUE MEX/TYy Ha3BaHUEM BEILECTBA U KIaCCOM/TPYIIIOH,
K KOTOPOMY(-0) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OYKBOH, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAYEHHYIO

U Gpo.

A) SOy 1) conn

b) CuCl, 2) KHCII0Ta

B) HBr3) pactBopumblii THAPOKCH]

I') MnO 4) KUCIIOTHBIN OKCH/]T

5) OCHOBHOM OKCH/]T

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOil BelecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEMIECTBO MPUHAJICKHT: K KaXKIOW MO3UIUH,
0003HaYeHHOI OYKBOH, M010EpUTE COOTBETCTBYIOILYIO MO3UIHI0, 0003HAUECHHYIO

nugpoi.

A) Cr(OH)2NO3 1) cmemanHas coinb
B) Cr(H,PO4)3 2) Kucnas coJb

B) KCr(SOy), 3) OCHOBHas COJb

4) nBOWHAsI COJb
B 3aganusax 25-28 orBeT HEOOXOAUMO 3aAHHCATH B YCTAHOBJEHHOM JJI5 0TBeTa moJje. OTBeTomM
MOZKeT OBLITHL IHdPAa, 0TACJLHOE CJ0BO, CJI0BOCOYEeTaAHME. (3aKkpbITas dopMma)
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25. Ilpopomxure NpeUIoKEHUE: BAJEHTHBIA Yroj Npu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoykuTe NpEUIOKEHHE: BEIIECTBA OJUHAKOBOIO COCTAaBa, HO pa3jIM4YHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

27. Ilpopomkute NpeyioKEeHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IlpopomkuTre npeioKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHUIO APYT K APYTY SBISIOTCS. . .
B 3aganusx 29-30 orBeT HEOOX0AMMO YCTAHOBUTH NPABHJIbLHYIO NOC/IE0BATEJbLHOCTD JCHCTBHI.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOIO Psijia aIKaHOB:

A) iporian

b) nenran

I') meran

J) 6yran

E) atan

30. YcraHoBUTE NOCIIE0BATEIBHOCTh MEXaHU3MA PaJUKaIbHBIX PEAKIIUNA 3aMELICHUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctwinupoBaHHOM BOABI pacTBOpWIM 2 T XJjopujaa HaTpus. Paccuuraiite
MacCOBYIO JIOJIIO COJIU B IIOJyYEHHOM PacTBOPE.

2. B 2 1 pactBOpa cepHoii kucnotel conepxutcs 456 r H2SO4. Paccuuraiite MmaccoByro
JIOJTE0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIbKO BOJIBI U COJM HY)KHO B34Th, uTOOBI mpurotoButh 250 r 10%-ro pactBopa
HUTpaTa HaTpus?

4, B 1 kr 60%-ro pacTtBopa conu nod6asunu 50 r sToii conu. KakoBa maccoBast 10Jisi CONU B
norydeHHOM pactBope? OTBET OKPYTIUTH 0 JECATHIX.

S. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumopencTBus 10 r xyopuaa
HaTpUsl U HUTpara cepedpa.

6. IIpu B3aumopeiictBuu 22,4 1 a3oTa M BOAOPOAa ObUIO MOJYYEHO KaKOro rasa u
CKOJIbKO?

7. Cwmemanu 25 0 r pacTBOpa MOBapeHHOU coyn ¢ MaccoBor nosiert 15% u 30r pactBopa ¢
MaccoBoi goneit 20%. OnpenenuTe MacCOBYIO JIOJIO B MOJTYYEHHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIusl ¢ BOAON oOpa3oBanock 0,3 MOJIb THMAPOKCUIA KAJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu (B rpaMMmax) Hajgo 106aButh k 300 r pacTBopa ¢ MaccoBOi Jojei

xjopuaa kanus 15 % st momydeHus pactBopa ¢ MaccoBoi jgoneid 17 % ?

1.3.2. Kpurepuu oueHku

Onenka 3a 3agaHue «TecTHUpPOBaHUE» OIPEIENETCs] MPOCTHIM CYMMHpOBaHHEM OalioB 3a
MpaBWJIbHBIE OTBETHI Ha Bonpockl. OIMH BepHbIN 0TBET paseH 0,1 6amn

OTBeT cunTaeTCs NPaBUIbHBIM, ECIIN:

- IIpH OTBETE Ha BOIIPOC 3aKPHITOI (OPMBI ¢ BELIOOPOM OTBETa BBIOpaH NMpaBUIbHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOH (hOPMBI JJaH MPAaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIECHHE MPABMIBHOM IOCJIEIOBATEIBHOCTH YCTAHOBJIICHA
IIpaBWJIbHAS [TOCIIE0BATEIBHOCTD

- NP1 OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE COOTBETCTBUS, €CIM CONOCTABJIECHUE MPOU3BEIEHO
BEPHO I BCEX Map.
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KpuTtepun oneHKH pe3yibTaTOB BBINOJHECHHS 32JaHUA «TECTHPOBAHUE»

Komn-Bo MaxkcuManbHBINA OallT
BOIPOCOB
1 [ Paznmen 1.006mas u HeopraHuveckasi XUuMuUs 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
NUTOIro 30 3,0
Ne|  Kpurtepuu oueHKH pe3yJibTATOB BbINOJHEHUS MPAKTHYECKOI0 basibel B cooTBeTCTBUM
3a/IaHus C KPUTEPHUSIMHU OLICHKH
1| Odopmienue ycjioBus 3a1aHus MakcuMasbHbIH 021
—0,2 6anna
- BepHO 0OPMJICHO yCIIOBUE 33/1a4H, IPEACTABICHBI BCE XUMHUECKHE 0,2
BCJTMYNHBI
- ycloBue 3afanusi 0hOpMIICHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0,1
MIPEJICTABJICHBI HE BCE XUMUYCCKHIE BEITUIHHBI
- yclioBue 3aaHusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumajbHbIi 6211
—0,3 da1a
- BEpHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUU 337]a4d U B GopMyIiax, 0,3
WCTIOJIb3YEMBIX B PEIICHUH 3a/1a91
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H, JonylieHa 1 0,2
HETOYHOCTH B (DOPMYJIAaX, HCIIOJIH3yEeMbIX B PEIICHUH 33291
- JomylieHa | HeTOYHOCTh Mpu 0003HAYEHUH CUMBOJIOB B YCJIOBHH 0,1
3a1a4u, | HETOYHOCTH B JOPMYJIax, UCTIOIb3YEMbBIX B PEIICHUH 33]1a4H
- JormyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B 0
yCIIOBUU 3ajauu, 2 U 6osee HeTouyHOoCTeN B (OpMyIIax, UCIIOIb3yEeMbIX
B pPEIlICHUU 3aa4u
3| Cobio1eHHEe aITOPUTMA pelieHus MaxkcumasbHbIi 6211
—0,1 6a11a
- peleHue 3a7a9M OCYIIECTBIISICTCS 110 AJITOPUTMY: 3aITHCh 0,1
HEOOXOIUMBIX XUMUYECKUX (POpMyII,BepHasi pacCTaHOBKA
KO3 (HUIIMEHTOB, MaTEMaTUUECKUN PacUET MPaBUIbLHO MOI00PaHHBIX
K02()PUIIMEHTOB UpelIeHUe 10 XUMHYECKON opMyiie
- QJITOPUTM PEIICHUS 3aJ1a9l OTCYTCTBYET 0
4 | TlepeBoa eAMHUI U3MepeHUsI PU3MUYECKUX BEJIUYUH B MakcumajbHbIH 0a/11
Mexnynapoanyo cucremy exunun (CH) —0,3 6anna
- BEpHO ITEPEBEICHBI pACUYETHI MIEPEBOJIA BCEX CIUHUIL H3MEPECHUS 0,3
dbuznueckux BenuurH B MexayHapoanyto cuctemy equauil (CH1)
- momyiieHa 1 ommOKa Mpu MPOBEICHUH pacdeTa MepeBo/ia eaMHHUIL 0,2
u3MepeHus GU3NIECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY €IMHHUII
(cn)
- JIOTYIIEHBI 2 OUTMOKY MPHU MPOBEACHUH pacueTa MepeBo/ia eANHHII 0,1
U3MepeHUs PU3NICCKUX BETUYHH B MeXTyHApOTHYIO CUCTEMY €IMHHMII
(CH)
- HEBEPHO MPOBEJCHBI PACYETHI MEPEBOIA BCEX SIMHUIl H3MEPCHHUS 0
dbuznueckux BenuurH B MexayHapoanyto cuctemy eauauil (CH)
5| Ucnonb3oBanue XuMu4yecKHX (popmyJ1 1Jisi pelieHus1 3a1a4u MaxkcumajibHbIi 0211

— 0,4 6anna

- BEPHO U [IOCIIEI0BATEIbHO 3aIIMCAaHbl BCE (JOPMYJIBI B COOTBETCTBUU C

0,4
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CHUMBOJIMKON, HEOOXOMMBIE 11l YCTAaHOBJIEHUS COOTHOIIEHUS
CYIIECTBYIOILET0 MEeKAY (PU3NUECKUMHU BETMUUHAMHU

- IPaBUJIBHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIINE XUMUUECKUE
BEJINYUHBI

- BCPHO, HO HEIOCJICAOBATCIIbHO 3allMCaHbl (bOpMy.]'IBI B COOTBECTCTBHHU C
CHMBOHHKOﬁ, HGO6XOI[I/IMOI71 JJIA YCTAaHOBJICHHA COOTHOIICHU S
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKMMH BCIMYNHAMU

- HIpPaBUJIIBHO COCTABJICHBI YPABHCHU A, CBA3BIBAIOIIINC XUMUYCCKHUC
BCJIIMYHUHBI

0,3

- (opMyIIBI 3aIMCaHbl IOCIE0BATENBHO, HEBEPHO 3anucana hopmyia
B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM /Il YCTaHOBJICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEXTY XUMUYECKUMHU BEJIMYMHAMU

- JIOmyIlleHa OJ{Ha OIIMOKa MPU COCTaBICHUH YPaBHEHUH,
CBSI3BIBAIOIIMX XMMHYECKUE BETUYNHBI

0,2

- (opMyIIBI 3aIKCaHbl HETOCIIEA0BATEILHO, HEBEPHO 3anucana 1
(dbopmysia B COOTBETCTBHHU C CUMBOJIMKOM, HEOOXOIUMOM IS
YCTAHOBJICHHSI COOTHOIICHUS CYIIECTBYIOMIETO MEXITYy XUMHUECKUMHU
BCIIMYNHAMU

- JIOMyIIEeHa OJIHA OIKOKA IIPU COCTABJICHUH YPAaBHEHHIA,
CBA3BIBAIOIINX XUMHUYCCKUEC BCIINYNHBI

0,1

- Bce (JOpMYJIbI 3alMCaHbl HEBEPHO
- JIOTIYIIIEHbI OLIMOKa IPU COCTaBJICHUU BCEX YPABHEHU,
CBSA3BIBAIOIIUX XMMUYECKUE BEITUYNHBI

MareMaTH4YeCKHe PacyeThbl 0 XUMHYECKHM (opMyJiaM, KOTOpbIe
XapaKTepU3yKT paccMaTpuBaeMoe siBJeHHE ¢ KOJNYeCTBEHHOM
CTOPOHBI

MakcuMAJIBLHBIA 0aJ11
— 0,4 6anya0B

- BEpHO MIPOU3BEACHBI BCE MATEMAaTUYECKUE PACUETHI 10 BCEM
XUMHUYECKHM (DOpMysIaM B COOTBETCTBUU C SIMHUIIAMU U3MEPCHUMA
xumuaecknx BeianunH (CH);

- BCE pe3yJIbTaThl MATEMAaTHYECKUX PAacueTOB coziepkar mudpoBoe
3HaUEHUE M COOTBETCTBYIOIIEE eMy 0003HAUECHUE €IUHUIIBI U3MEPEHUS
xumuyecknx BenuuuH (CH)

0,4

- BEPHO NPOU3BE/ICHBI MATEMATHYECKUE PACUETHI 110 BCEM XUMUIECKUM
(dopMynaM B COOTBETCTBHH C €MHUIIAMU H3MEPEHUH XUMHUECKHX
BennunH (CU),

- B OJIHOM Pe3yJIbTaTe MaTeMaTHYECKOTO pacyera COACPIKUTCS TOIBKO
ero ¢ poBoe 3HaYCHUE

0,3

- HEBEPHO MPOU3BEJICH MATEMAaTHYECKUH pacueT Mo | XUMUYIeCKOi
dbopmyIie, HO B COOTBETCTBHH C AMHUIIAMUA U3MEPEHUI XUMHUYCSCKUX
BennuuH (CH);

- B OJIHOM pe3yJbTaTe MATEMaTUYECKOTO pacueTa COJCPIKUTCS TOIBKO
ero ¢ poBoe 3HAUCHUE

0,2

- HEBEPHO MPOMU3BEJEH MATEMATUYECKUI pacyeT 1Mo | XuMuyecKou
dopmyie 6e3 ykazaHusl eIMHUL] U3MEPEHUH (PU3NUECKUX BETHUUH
(Cn);

- BCE pe3yJbTaThl MATEMATUYECKUX PACYETOB COAEPIKAT TOJIBKO
1M(pOBbIE 3HAUECHUS

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUUCCKHUC PACUCTHI

0

OTBeT nocJjie pemieHus 3a1a4n

MakcuMaJbHBIH 0211

0,1 6anoB

- 3ala4a B KOHIIC pCHICHUA COACPIKUT BepHLII\/'I OTBET

0,1
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- 3a]1a4a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0

8| YcTHOE 00bsicHeHH e PellleHus 3212491 MaxkcumasbHbIi 6aJ11
— 0,2 6a10B
- 00BsICHEHHUE PEILICHUs 3aJaHus TTOCIIeIOBATEIBHO, CBSI3HO, JIOTUYHO, 0,2

BBIBOJ] apI'yMEHTUPOBAaH U 00OCHOBAH; IPABUIBHO U OOCTOSATEIIBHO
JTA€TCsI OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIPOC (BOIIPOCHI)

- HE3HAYUTEJIbHO HAapyIlIeHa MOCIe10BaTeIbHOCTb, JJOTUKA O0BSICHEHHS 0,1
pEIIeHUs 3aJIlaHus, BHIBOJIbI apIYMEHTUPOBAHBI 1 0OOCHOBAHbI; CTYACHT
UCIBITHIBACT HE3HAUNTENbHbIC 3aTPYIHEHUS, OTBEYas Ha
COITYTCTBYIOIIME BOIIPOCHI

- 3HAYUTEJIbHO HapYyIIEHA 0CJIEI0BaTEIbHOCTD, JIOTUKA O0bACHEHUS 0
pelieHus 3aJaHus (CTyIeHT HE MOXKET 0OBSACHUTh, KAKUM 00pa3omM
IpULIEN K PEIICHUIO 331aHus ), BEIBOBI HE MOTYT CUHUTAThCSA
apryMEHTHPOBAHHBIMU M 0OOCHOBAaHHBIMH; CTYJCHT UCIIBITHIBACT
3HAYMUTENbHbIC 3aTPYAHEHUs], OTBEYasi Ha COYTCTBYIOLINE BOIPOCHI

UTOI'o 2

1.4. MarepuajibHo-TeXHHYECKOe o0ecneyeHHe /JIsi INPOBeJAeHUS] IPOMEKYTOUHOM
arrecTanuu
ATTecTanuus NpoBOJUTCS B y4eOHOM KaOMHETE XUMUH.

1.5. VYuyeOHo-MeTOoaMuYeckoe M HUHPoOpMALMOHHOEe o0ecrieyeHHe I TMPOBedeHHs
NPOMEKYTOYHOM aTTecTaluu

OcHoBHBIE yUeOHbIe U3TaAHUA

1. Amndunorenosa, M. B. Xumus: ydeOHUK U IPAKTUKYM ISl CPEIHETO MPpodeccrnoHalIbHOTO
obpazoBanus /| U. B. Aupunorenora, A. B. babkoB, B. A. IlonkoB. — 2-¢ u3m., uUcOp. U JON. —
Mockga : U3narensctBo FOpaiit, 2020. — 291 c. — https://urait.ru/

4  Apremenko A.M. Opranudeckas xumus: yueOHUK /A.W. ApTemeHko.- 5-¢ u3., UcHp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuonaabHoe oOpazoBanue). ISBN 978-5-406-
00916-1

5 EcrectBo3nanue. Xumust/ I'abpuensn O.C. , OctpoymoB WN.I'. - 6-e u3n., crep. — M.:
Axanemust, 2020.- 240 c. https://academia

JlonoJiHuTeIbHbIE Y4eOHbIe H31aHUA

4. Xumus: 3anaun u ynpaxsHenust/ Epoxun IOM. - 1-e uzn. — M.: Axagemus, 2019.-
288 c. https://academia-library.ru/

5. Apremenko A.UM. Opranumueckass xumus: yuyeOHuk /A.H.ApremeHko.- 5-¢ u3A., UCIp.- U
noi.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. I'muaka, H.JI. O6mas xumus : yuedbnoe mocodue / I'muaka H.JI. — Mocksa: KuoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNHuTepHeT-pecypcsl

7.www.pvg.mk. ru (onumnuana «Ilokopu BopoObeBbI rOpbI»).

8.www.hemi.wallst. ru (OOpa3oBaTeIbHBIN CAUT JJIS IIKOJIEHUKOB «XUMUS»).

9.www.alhimikov.net (OOpa3oBaTenbHBIN CANT IS ITKOJIHHUKOB).

MeTtoanyeckue yKazaHusi I 00y4AIOUIMXCS 10 OCBOECHHIO THCIHMIIJIMHBI

10. Meroanyeckue ykazaHus Juisg 00y4JaroIuXcs MO BHIMOJIHEHUIO MPAKTHYECKUX padoT.

11. Meroandeckue ykazaHusi 1Jisi 00YJarOIINXCsl TI0 BBITTOJTHEHHUIO J1a00paTOPHBIX padoT
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