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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOM
JTUCHUILIAHBI OV.11 Xumus

1.1. OoaacTh npuMeHeHHs pabo4eil MporpaMmbl

PabGouass mporpamMma yd4eOHOM JIUCHMIUIMHBI SIBJISICTCS YacThlO IPOTPAMMBbI
MOATOTOBKH CIienanncToB cpennero 3seHa (ganee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO 1o cnemuansHOocTH 10.02.05 OBECIIEHEHUE HH@OPMAL[HOHHOPI
BE30OITACHOCTU ABTOMATU3MPOBAHHBIX CUCTEM.

1.2. MecTo y4eOHOIi TMCUMILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CIEeINUAJMCTOB CPEIHEro 3BeHa:
VY4ebHast TUCIUIUINHA BXOIUT B 001eo0pazoBatenpHbIi ukit [TTICC3.

1.3. Ilesiu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHMS YUeOHOI TUCIUILINHBI:

W3yyeHue AUCHUIUIMHBI HampaBlieHO Ha (OpPMHUPOBAHHE OOIIMX KOMIIETECHIIUM,
BKJIFOUYAIOIIUX B ¢€0s1 CIIOCOOHOCTD:

OK 02. OcymecTBisTh TMOUCK, aHAIW3 W HHTEPHPETANI0 HHPOPMAIIUU,
HE0OXOAMMOM sl BBIMIOJTHEHUS 3a/1a4 Mpo(dheCCUOHATBHOM NeATeIbHOCTH.

OK 07. CopelicTBOBaTh COXPAaHEHUIO OKpYyXarouen cpenpl,
pecypcocoepexennto, 3PEeKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYyAIIUSX.

OK 09. Hcnonb3oBarh nH(pOPMAIIMOHHBIE TEXHOJIOTHH B MTPO(eCcCHOHATBHOM
JESITEIbHOCTH.

B pe3ynbrate ocBOEHUS Yy4eOHOU AUCHUILIMHBI O0YYaIOIIHUIICS JOJDKEH T0CTUYb
CJIEIYIOLUE PE3YIIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPAOCTH M YBAXCHUS K WCTOPHUU U JOCTHKCHUSM OTCUECTBEHHOU
XUMUYECKON HayKd; XUMHUYECKM TpaMOTHOE TIOBEACHHE B MPodecCHOHATBbHOMN
JESITETLHOCTH U B OBITY NMPU 0OpaIeHUU ¢ XUMHUYECKUMU BEIIECTBAMH, MaTepraIaMu U
npoleccamy;

- TOTOBHOCTh K TPOJOJDKEHUIO OOpa30BaHUS M TOBBIIECHUS KBAIM(PHUKALUUA B
n30paHHON TPO(PECCHOHATLHON JEATETPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETEHITUN B ATOM;

- YMEHHE WCIOJb30BaTh JOCTHKEHUS COBPEMEHHOM XHUMHUYECKON HAyKu U
XUMHYECKUX TEXHOJOTHH IS TIOBBIIMIEHHS COOCTBEHHOTO HWHTEIIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOU NpodecCHOHATBbHON eATeTbHOCTH;

MemanpeomemHbwle:

- UCTIOJIb30BAaHUE PA3IUYHBIX BUIOB MMO3HABATEIBHOMN JESTEIIEHOCTH M OCHOBHBIX
MHTEIJICKTyalIbHBIX —Omeparnuii  (MOCTaHOBKM 3a/adyd, (HOpPMYIHpPOBAHUS THUIIOTE3,
aHaJlM3a U CUHTE3a, CPaBHEHUS, 00OOIICHNS, CUCTEMATU3AINH, BBISIBICHHUS IPUYUHHO-
CJICICTBEHHBIX CBS3€H, MOWCKAa aHAJIOTOB, (hOPMYJIUPOBAHUS BBIBOJOB) NJISI PEIICHUS
MOCTABJICHHONW 3aJa4i, MPUMEHEHUE OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOJCHUS,
HAyYHOTO SKCIEPUMEHTA) JJIsi U3YUYEHUs PA3IMYHBIX CTOPOH XUMUYECKUX OOBEKTOB U
IpOLECCOB, C  KOTOPHIMH  BO3HHMKAeT  HEOOXOAMMOCTh  CTaJKUBaThCi B
npodecCuoHANbHOM cdepe;



- HWCIHOJb30BAaHWE PA3JIUYHBIX HCTOYHHKOB I TOJYYEHHS XUMHUYECKOU
UHpOpMaAlMU, YMEHHUE OLEHUTb €€ JOCTOBEPHOCTb JJIsi JOCTHUXKEHHUS XOPOLIMX
pE3yJIbTaTOB B MPOPECCUOHANIBHOM Cdepe;

Ilpeomemnuvie:

- c)OPMHUPOBAHHOCTD MPEACTABICHUI O MECTE XMMHHU B COBPEMEHHON Hay4yHOU
KapTUHE MHpa; IIOHMMaHUE POJIM XUMUU B (HOPMHUPOBAHMM Kpyrozopa u
(YHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKA JUJIsl pELIEHMsI IPAaKTUUECKUX 3a]1a4;

- BJQJICHUE OCHOBONOJIATAIOIIMMU XUMHUYECKUMU MOHATHIAMU, TEOPHUIMU,
3aKOHaMU U 3aKOHOMEpPHOCTSIMM; yBEPEHHOE IIOJb30BAHUE  XHWMHUYECKOMU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJAJEHUE OCHOBHBIMM METOJAaMH HAYYHOI'O IIO3HAHMWs, HUCIIOIb3YEMBIMH B
XUMUH: HAOJIIOZICHUEM, OINMCAaHUEM, HW3MEPEHUEM, OKCIIEPUMEHTOM; YMEHHE
00palaThIBaTh,00bACHATh PE3YJIbTAThl IMPOBEICHHBIX OIBITOB M JENaTh BBIBOJBL
TOTOBHOCTb U CLIOCOOHOCTh MPUMEHSATh METO/IbI TO3HAHUS IIPU PEILICHUHU IPAKTUYECKUX
3a/1ay;

- c()OPMUPOBAHHOCTh YMEHHUS /1aBaTh KOJWYECTBEHHbBIC OIIEHKH U MPOU3BOJIUTH
pacueTsl [0 XUMUYECKUM (pOopMyJIaM U YPaBHEHUSIM;

- BJaJICHUE MpaBWJIAMU TEXHUKH O€30MaCHOCTH TMpH  HCIOJIb30BaHUU
XUMHUYECKUX BELIECTB;

- c()OpMUPOBAHHOCTb COOCTBEHHOW IO3ULMU IO OTHOIICHHUIO K XUMHUYECKOU
nH(pOopManuu, NOJy4aeMOM U3 pa3HbIX HCTOYHUKOB.

1.4. Koin4ecTBO YacOB HA OCBOEHHE MPOTrPaMMbl y4eOHOMH JUCHUIIMHBI:
MaxkcuManbHON yueOHOM Harpy3Ku oOydaromerocsi /8 4acoB, B TOM YHCIIE:
00s3aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku o0ydaroiierocst 78 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM TV CHUILIMHBI

2.1. O0beM yueOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3ka (Bcero no nporpaMme JuCUUILINHBI) 78
Oobs13aTesIbHAs ayIUTOPHAsI yueOHAasi HATpy3Ka (Bcero) 78
B TOM YHCIIE:
JIEKLMH, YPOKH 62
NPAaKTUYECKHUE 3aHATHS 10
71a00paTOPHBIE 3aHATUS 6

[TpomexxyTouHas arrectanus B popme:
| cemectp - npyrue GopMbl KOHTPOJIS (CPEIHMIA OA/UT IO TEKYIIMM OIIEHKAM yCIIEBACMOCTH)
Il cemectp - nuddepeHTMpPOBaHHBIN 3a9ET




2.2. TemaTuyeckuii miiaH u coaepxkanue yueonoii nucuumiuabl OY /.11 «Xumusy»

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuaa, J1ad0paTopHble U MPAKTHYECKHUE Oo0bem YpoBeHb Koani
pa3aeyioB U TeM 3aHATHS, CAMOCTOSITe/IbHAsSL padoTa o0yualoulerocs, Kypconasi paéora 4acoB O0CBOEHUA KOMIIeTeHIIHIA,
(mpoekT) (eciii MpeayCMOTPEHBI), HHbIE BUAbI y4e0HO0Il padoThI B ¢dopmupoBanunio
COOTBETCTBHU € Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3JIEeMEeHT
NPOrpamMMmbl
1 2 3 4 B
1 cemecTp
BBenenue Coaep:xaHue yueOHOro MaTepuaa OK 02,07,09
Hayunbie MeTonbl MO3HAHWSA BEUIECTB M XUMHUYECKUX sBJIeHMd. Poib 2 1
OKCIEPUMEHTAa M TEOPUHU B XUMHUU. 3HAUYCHHE XHUMUMU TPU OCBOCHUHU
npodeccuit CIIO u cnenmanshocteid CIIO TexHHuYeckoro mpouis
poeCCHOHATTLHOTO 00pa30BaHMSL.

Pa3nes 1. O0masi U Heopranuvyeckass XMMHSA 46
Tema 1. OcHOBHBbIE IOHATHA U 3aKOHbI XUMHH 4 0K 02,07,09
1.1. OcHoBHBIE Conep:xanue yueOHOro MaTepuaJa
TOHSTHS XUMHIH CoctaB BemecTBa. XuUMHUYeCKHe dJeMeHTH. CHocoObl CyIIecTBOBaHUS 2 1

XUMHUYECKHUX JJIEMEHTOB: aTOMBI, IIPOCTHIE M CJIOKHBIE BellecTBa. BemiecTra
IIOCTOSIHHOTO M TIEPEMEHHOI0 COCTaBa. 3aKOH ITOCTOSHCTBA COCTAaBA BEILIECTB.
BemecTBa MONEKYJIApHOTO M HEMOJEKYISPHOro crpoeHus. HM3mepenue
BemiecTBa. Macca aTroMOB M MOJEKYJI. ATOMHas €IMHHIA MAaccChl.
OTHOCHTENLHBIE AaTOMHAS U MOJICKYJIsIpHass MaccChI. KommuecTBo BEUICCTBa U
€IMHHULBI €ro H3MEpPEHUs: MOJIb, MMOJIb, KMOJb. Yucino Aboraipo.
Mounsipras macca.

1.2. OcHoBHBIE ArperatHble COCTOSIHHS BEIeCTBa: TBEp0€ (KpUCTAIITUYECKoe U aMop(dHoe), 2 1
3aKOHLI XUMHH KHUIKOE U ra3000pa3Hoe. 3aKOH ABOTaJIpo U €r0 CIEJACTBUA. MonspHblit
00BEM BelIeCTB B ra3000pa3HOM COCTOSSHUU. OObeTUHEHHBINA Ta30BbIH 3aKOH
u ypaBHeHue MeHnneneeBa—Kianeiipona. Cmecu BemecTB. Paznuuusa mexay
CMeCSIMH M XHUMHUYECKHMH COeIUMHEHHSAMU. MaccoBags M OObEMHAas HOJIH
KOMITIOHEHTOB CMECH.

Tema 2. [lepuoguuecknii 3axoH u [lepnoanyeckas cucrema xumudeckux jiemenTon 1. 6
MenpeJieeBa 4 CTPOECHHE aTOMa

2.1. llepuoanueckmii \ Conep:xxaHue yueOHOro MaTepuaJa




3axon /I.H.
MenneiaeeBa

Ilepuognueckuit 3akon [J[.M.MenneneeBa. Otkpsitue JI.M.MenneneeBsiM
[Tepuonnueckoro 3akoHa. [lepuoamdeckuii 3akoH B (GOPMYITHPOBKE
N .MenneneeBa. [lepuogmdeckass Tabnuia XUMHUYECKHUX DSJIEMEHTOB —
rpapuueckoe  oToOpakeHHMe  mnepuoaumdeckoro  3akoHa.  CTpykrypa
MEPUOINIECKOI TaOJIUIIBI: IEpUOIbI (MaJible U OOJNbIINE), TPYNIBI (TIaBHAS U
1moOovHas).

2.2. CTpoeHue aroma

Crpoenue aroma u Ilepuommueckuii 3akon J|.M.MenpneneeBa. Atom —
CIIOKHAs yacTua. Sapo (IpOoTOHBI M HEUTPOHBI) U AJIEKTPOHHASI 00O0JIOUKA.
N3orombl. CTpoeHHE SJICKTPOHHBIX OOOJIOYEK aTOMOB 3JIEMEHTOB MAaJIbIX
neprofoB. OCOOEHHOCTH CTPOEGHMSI AJIEKTPOHHBIX 000JOYEK AaTOMOB
AJE€MEHTOB OOJBIIMX MEPHUOIOB (TEpeXOAHBIX 3JieMeHTOB). llonsTHe 00
opburtansax. S-, p- u d-opbutamu. DIEKTPOHHBIE KOH(UTyparuu aTOMOB
XUMHYCCKHUX 3JIEMEHTOB.

2.3. 3HadyeHue
3axona JI.H.
MenneiaeeBa

CoBpemenHass  ¢popmynupoBka Ilepuoamueckoro  3akoHa.  3HAYCHHUE
[lepuonnueckoro 3akoHa U llepmoguueckoil cHcTEMBl XUMHYECKHX
anemenToB J[.M1.MeHeneeBa uis pa3BUTHs HAYKU U IOHUMAHUS XUMUYECKON
KapTUHBI MUPA.

Tema 3. CTpoeHune BeuiecTBa

3.1. Uounas
XUMHYECKas CBA3b

Coaep:xaHue yueOHOro MaTepuaJa

HonHas xumuyeckas cBsi3b. KaTHOHBI, uMX o0Opa3oBaHue H3 aTOMOB B
pe3ynbTare Ipolecca OKHUCICHHs. AHHOHBI, UX OOpa3oBaHHWE U3 aTOMOB B
pe3yspTaTe Ipolecca BOCCTaHOBIEHMs. OHHasg CBsA3b Kak CBSI3b MEXIY
KaTHOHAMU W aHUOHAMHU 3@ CYEeT DJJIEKTPOCTAaTHUECKOIO MPUTSKEHHUS.
Knaccu¢ukainus MOHOB: 1O COCTaBY, 3HAKy 3apsija, HAJUYUIO THJIPATHOU
oOonoukn. HoHHBIE KpucTauinyeckue penierkd. CBoiicTBa BEIIECTB C
VOHHBIM THIIOM KPUCTAJUIMYECKON PEUIETKH.

3.2. KoBajienTHaA
XMMHYecKas CBA3b.
MeTanau4deckasi
CBA3b

KoBanentHast xumuueckas CBs3b. MexaHH3M 00pa3oBaHUsi KOBAJICHTHOM
cBs3U (00-MEHHBI M JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATETHEHOCTD.
KoBasienTHblE mONsipHass U HemoyisipHas CBA3UM. KpaTHOCTh KOBaJE€HTHOM
CBSI3U. MOJIEKYJIIpHBIE M aTOMHBIE KpUCTAJUTMYeCKue pemeTku. CBoicTBa
BEILIECTB C MOJIEKYJISIPHBIMU U @TOMHBIMH KPUCTALNTMYECKUMH PEIIETKAMU.
Meramueckas cBs3b. MeTtainueckass KpHUCTAJUIMYECKash penieTka |
MeTaJuIMuecKasi XMMHUYecKas CBA3b. PU3MUECKUE CBOMCTBA METAILIOB.




3.3. ArperaTHble ArperaTHble COCTOSIHHS BEIIECTB M BOJOPOJHAs CBs3b. TBepoe, KUIAKOE U 2 1
COCTOSIHUSI BelleCTB | ra3000pa3HoOe COCTOsHUS  BewlecTB. [lepexon BemiecTBa M3 OJHOIO
U BOJIOPOJHASI CBSI3b. | arperaTHOro COCTOsIHUSA B Apyroe. BonopoHas cB3b.
Yucrtble BemectBa u | Yuctele BeniectBa M cMecu. llonarne o cmecu BemecTB. I'oMoreHHsie u
cmecu. Jlucnepcubie | rereporeHHble cMmecu. CocrtaB cmecell: oObeMHas M MaccoBas O
cMecH KOMITOHEHTOB CMECH, MaccoBasi 10JIs IPUMECEH.
IIpakTuyeckoe 3ansiTue Nel. PerieHue pacyeTHbIX 3a/1ad Ha HAXO0XKJIECHUE 2 2,3
00BEMHOM U MacCOBOH JI0JIN KOMIIOHEHTOB CMECH
Tema 4. Boaa. Copep:kaHue y4eOHOTro MaTepuaa 4 2
PacrBopsbI. Bopna. PactBopel. PactBopenue. Bona kak pacrtBopurens. PacTBopuMOCTb 2 1
DJIEKTPOJMTHYECKAsl | BEIIECTB.
AUCCOLHALMS HacplilieHHble, HEHACBILLIEHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTH
pPacTBOPUMOCTH Ta30B, KHAKOCTEH M TBEPABIX BELIECTB OT Pa3TUYHBIX
(hakTopoB.
MaccoBast ~ [0s1  PAacTBOPEHHOTO  BELIECTBA.  DJIEKTPOIUTHYECKAS
auccouuanus.  OJNEKTPOJIUTBI U HEJIEKTPOUTHL.  DIIEKTPOJIUTHYECKAs
nucconuanus. MexaHu3Mbl 3JIEKTPOIUTUYECKON TUCCOLMALMU ISl BEIIECTB
C pa3IMYHbIMM THUIAMM XMMHMYECKOH CBA3M. ['uapartupoBaHHblE U
HeruapaTupoBaHHble HOHBI. CTENneHb 3IEKTPOIUTHYECKON IUCCOIUAIIH.
CuiibHbIE U CITa0bIe DJIEKTPOITUTHL.
OCHOBHBIE TIOJIOKEHUS TEOPUU AIEKTPOJIUTUUECKON qucconuanuu. Kucnorsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.
MeaxcecCHOHHAS aTTeCTANNA-TECTHPOBaHNE
IIpakTnueckoe 3ansaTue Ne 2. [IpurorosieHnre pacTBopa 3aJlaHHOM 2 2
KOHIIEHTPALUH.
Tema 5. Knaccudpukanusa HeOpraHu4eCKUX CoeJUHEHU U UX CBOMicTBA
5.1. Kucaorsl 1 ux Coaepixanue yueOHOro MaTepuaJa 8
CBOIICTBA Kucnots! u ux cBoiicTBa. KMCIOTHI Kak 37€KTPOJIMUTHI, UX KiaccU(UKALUS 110 2 1

Pa3IMYHBIM NpHU3HAKaM. XUMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUH
ANIEKTPOIUTHYECKOH nucconranuu. OcoOEHHOCTH B3aUMOJICHCTBUS
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIE
CIOCOOBI TOTYYEHUS! KUCIIOTBI.




5.2. OcHoBaHUA U
COJIM M X CBOMCTBA.

OcHoBanus 1 ux cBoiictBa. OCHOBaHUS KaK 3JEKTPOIUTHI, UX
KJ1accU(UKALKA M0 Pa3IMYHbIM MPU3HAKaM. XUMUYECKHE CBONCTBA
OCHOBaHHH B CBETE TEOPHUU IEKTPOJIMTHUECKON aruccounanuu. Paznoxenue
HEPAaCTBOPUMBIX B BOJIE OCHOBaHHI. OCHOBHBIE CIIOCOOBI OTYyYEHUS
ocHoBanuii. Couu 1 ux cBoiicrBa. Conu Kak 37eKTposuThl. Cou cpeaHue,
KHCJIbIE U OCHOBHbIE. XMMUYECKHE CBOWCTBA COJIEH B CBETE TEOPUU
NEKTpOoIUTHYECKON qucconuanuu. CrnocoOsl noiydeHus coneu. ['maponus
COJIEH.

5.3. Okcuapl
OCHOBAHUSA U UX
CBOlicTBa

Oxcuppl 1 ux cBoictBa. ConeoOpa3yolire 1 HecoIeo0pa3yroIe OKCHIbI.
OcHoBHBIE, aM(OTEPHBIC M KHCIOTHBIE OKCUIBI. 3aBHCUMOCTh XapaKTepa
OKCHJIa OT CTEIICHU OKUCIICHHUS 00pa3yIoIero ero Merauia. XuMHIeCKUe
CBOWCTBA OKCHIOB. [loiydueHue OKCHIOB.

JlabGopaTopHoe 3ausiTue Ne 1. PerieHue skcriepuMeHTaIbHbIX 33/1a4 10 TEME
«Knaccudukanus HeOpraHMYECKUX COCTMHEHUN W UX CBOHCTBa»

Tema 6. XumMnuecku

€ peaknuu

6.1.
Kaaccnpukanus
XHMHYECKHX
peakumu

Conep:xanue yueOHOro MaTepuaJa

Knaccudukanus xumudeckux peakuuid. Peakuuu coeguHenus, pa3inoxeHus,
3aMeIIeHns, 0OMeHa.
JAPK-cpennnii 621 10 TEKYIIMM OLCHKAM yCIIeBaeMOCTH

2 cemecTp

6.2. OKMCIUTENBHO-
BOCCTAHOBUTEIbHBIC
peakuuu

Karanutnueckue peakiun. O6patumMble 1 HeOOpaTUMbIE PEAKIIUH.
I'oMoOreHHbIE U TeTEpOreHHBIE PEAKIIUN. DK30TEPMUYECKUE U
SHAOTEPMHUYECKHE peaKIK. TernoBoi 3pPexT XUMUYECKUX peaKuil.
Tepmoxnmuueckue ypaBHeHUs. OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIE
peaknuu. CteneHb okuciaeHus. OKUCIUTEIb U BOCCTAHOBJICHHUE.
BoccranoBurens u okucienue. MeTos 31eKTpOHHOTo OanaHca A
COCTaBJICHUS YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINM.

6.3. CxopocTh
XMMHYECKHX
peakuui

CxopocTh XMMHUECKUX peakuuid. [IoHaTHE 0 CKOPOCTH XUMUYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIUH OT pa3InYHbIX
(akTOpOB: MPUPOIBI PEATUPYIOIINX BEIIECTB, UX KOHIIEHTPALUH,
TEeMIIEPaTyphl, IOBEPXHOCTH COPUKOCHOBEHUS U UCIIOJIb30BAHUS
Karanu3aropoB. OOpaTUMOCTh XMMUYECKUX peakiuii. OopaTuMele U
HeoOpaThMble peakliui. XMMUYECKOe PaBHOBECHE U CIIOCOOBI €0 CMEIICHHUS.
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Tema 7. MeTa/lsIbl 1 HEeMeTAJLJIBI

7.1. MeTaLi1bl

Conep:xaHue y4eOHOro MaTepuaJia

Mertanabl. OcCOGEHHOCTH CTPOCHHS ATOMOB U KpUCTAIIOB. Du3nyeckue
cBoiicTBa MeTayIoB. Kitaccugpukanus MeTasioB O Pa3IuYHbIM [TPU3HAKAM.
XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI PsiJT HAPSHKECHU I
MeTajuloB. Meramuiorepmusl.

7.2. O0mme cnocoonbl
MOJIyYeHHS
METAJLJIOB

OO6u1re ciocoObl oyYeHust MeTayuioB. [IoHsITHE O METaTypIryu.
[TupomeTammyprust, THAPOMETAIUTYPTHUS U dIeKTpoMeTauTyprist. CIuiaBsl
YepHBIC U [[BETHBIE.

7.3 HeMeTa/iIbI

Hemerannsl. OcoGenHocTu cTpoeHus atromoB. Hemeranisl — nipocteie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJIOT€HOB OT UX IOJIOKEHUS B
HepHOHHqCCKOﬁ cucreMe. OKHCIUTENBHBIE U BOCCTAHOBUTEIILHBIE CBOICTBA
HEMETaJUIOB B 3aBUCHMOCTH OT UX TTOJIOKEHHUS B Py
IIEKTPOOTPULIATEILHOCTH.

IIpakTuueckoe 3ansaTue Ne 3. Penienue skCriepruMeHTAIbHBIX 3a/1a4

2,3

Pa3nen 2 Opranuyveckasi XumMus

30

Tema 8. OcHOBHBIE
MOHATHSA
OpPraHu4ecKom
XHMHU U TeOPHUs
CTPOCHUS
OpPraHuYecKux
coeTHHEHUH

Coaep:xanue y4eOHOIro MaTepHuaJia

[Ipeamer opranudeckoit xumuu. [IpuponHble, ICKYCCTBEHHBIE U
CUHTETHUYECKNE OpraHuUecKue BemecTsa. CpaBHEHNE OPTaHUYECKUX BELLECTB
C HEOpraHM4eCKUMHU. BaleHTHOCTE. XMMHUUYECKOE CTPOCHHE KaK MOPSA0K
COCIMHEHMS aTOMOB B MOJIEKYJIBI 10 BAJICHTHOCTH. Teopus CTpoeHUs
oprannyeckux coeauHeHuii A.M.bytiepoBa. OCHOBHBIE [TOJIOKEHUSI TEOPUU
XUMHYECKOro crpoeHus. izomepus u nzomepsl. Xumudeckue GopMyssl U
MOJIETN MOJIEKYJ B oprannueckoil xumuu. Kinaccuduxaius opraHndeckux
BeniecTB. Kitaccudukarys BemecTB M0 CTPOSHUIO YIIIEPOJAHOTO CKEIeTa U
HaIMuuio QyHKIMOHAIBHBIX Tpymi. ['omonoru u romosnorus. Hauana
HoMmeHkarypsl [UPAC. Knaccuduxanus peakunii B opraHMueckoi XUMHUH.
Peakuuu npucoenuHenust (ruIpupoBaHus, rajJoreHUpOBaHUs,
TUIpOraJloreHUpPOBaHMsl, TUApaTalyy). Peakiiuy oTmienyieHus
(merumpupoBaHus, IETUAPOTATOreHUPOBAHUS, [eruapaTanun). Peakium
3amelenys. Peakuuy nsomepusanuu.

N

JlaGoparopHoe 3ansaTme Ne 2. U3rotoBieHue MoJened MOJEKYI
OpraHUYECKUX BEILIECTB.

Tema 9. YriieBogopoas! U MX NPHPOJHBbIE HCTOYHUKH

10

9.1 AakaHbl

Coaep:xxaHue yueOHOIro MaTepuaJia

OK 02,07,09
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AnkaHbl. AIIKaHBI: TOMOJIOTMUECKUU psi, H30MEpPUS U HOMEHKJIATypa
QIKaHOB. XHWMHYECKHE CBOWCTBAa aJKaHOB (MeTaHa, 3TaHa): TOPCHHE,
3aMeIleHNe, pa3ioxKeHne, neruapupoBanue. [I[pumeHeHne aTkaHOB HA OCHOBE
CBOJWCTB.

9.2. Auikenbl. /lueHbl
U Kay4yyKH

AnKeHbl.  OTUJEH, €ro  NoJiydeHue  (JeruJpupoBaHUEM  ITaHa,
JernoauMepu3alnueld MoJUAITUIICHA). ['omonoruyeckuid psig, HU30Mepus,
HOMEHKJIaTypa aJKEHOB. XHUMHUYECKHE CBONCTBAa JTHJIEHA: TOpEHUE,
KauecTBEHHbIe peakiuu (oOecuBeyrBaHHe OpPOMHOM BOJBI W PacTBOpa
repMaHraHaTa Kajiwus), Tuaparanus, noinumepuszanus. [Ipumenenue stuiieHa
Ha OCHOBE CBOMCTB.

Juensl u xayuyku. lloHstHe O AueHax Kak YriaeBOJOPOAaX C JABYMs
JNBOMHBIMU  CBs3AMHU. CONpspKeHHbIE JTUEHbl. XUMHUYECKHE CBOMCTBA
Oyragmena-1,3 w wm3ompeHa: oOeCIBEYMBAaHWEC OpPOMHOW  BOJBI U
nojnuMepus3anus B Kaydyykud. HarypanbHbli M CHHTETUYECKHE KAay4dyKH.
Pe3una.

9.3. AIKMHBI 1
ApeHbl

Ankusbl.  AnerwieH. XHMMUYECKHE CBOMCTBa aleTUJIEHA: TOPEHMUE,
oOecuBeurBaHne OpPOMHOW BOJIBI, TPUCOSAMHEHUH XJIOPOBOAOpPOJA U
runparanus. IlpumeHeHue aneTuiieHa Ha OCHOBE CBOWCTB. MekkiaccoBas
M30MEpPHUSI C aNKaAUEHAMHU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30/a: TOpPEHUE, pPEeaKIUU
3aMeleHusl (rajJjoreHupoBaHue, HuTpoBaHue). llpuMeHenue OeH3oia Ha
OCHOBE CBOWCTB.

9.4. IlpupoanbIie
UCTOYHHUKH
yIJIeBO/10PO/IOB.

[IpuponHble MCTOYHMKM  yriaeBojgopoaoB. Ilpupomnenii ra3:  cocras,
npuMeHeHue B kadectBe TormBa. Hedts. CoctaB M mepepaboTka HE(TH.
[leperonka nedtu. Hedrenpoaykrsl

MemxcecCHOHHAA aTTECTALMA-TECTHPOBAHHUE

JlabopaTopHoe 3ansaTue Ne 3. O3HakomJIeHHE C KOJUIEKIIMEHW KaydyKOB M
o0pa3laMu U31eIUi U3 Pe3UHBI

Tema 10. Kucaopoaconep:xaiiue opranndecKkue coeJuHeHNsl

10

10.1. CoupTsl

Conep:xaHue yueOHOro MaTepHuaJia

Cruprsl. [Tonydenue sTaHoa Opo’keHHEM TIIIOKO3bI U TH/paTaliei 3TUIIeHa.
I'unpokcunpHas rpymnmna kak GyHKIuoHanbHas. [ToHsTHE 0 MpeaenbHbIX
OJIHOATOMHBIX CIIUpTax. XMMUUECKUE CBOMCTBA ITAHOJIA: B3aUMOJACUCTBUE C
HaTpueM, o0pa3oBaHKE MPOCTHIX U CIOKHBIX 3(UPOB, OKUCIEHUE B alIbJIETU/I.
IIpumeHneHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €TI0 MOCIEACTBUSA
JUIsl OPTaHU3Ma YEJIOBEKa U IPEyIPEKICHNUE.
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10.2. ®denoa

I'muuepuH Kak NpeacTaBUTENb MHOTOATOMHBIX ciupToB. KauecTBeHHas
peakuus Ha MHOroaroMHble ciupThl. [IpuMmenenne rnunepruna. denon.
dusnueckue U XMMUYECKHe CBoHCTBa (penona. B3aumHoe BIusHIE aTOMOB B
MoJIeKyJie (peHosa: B3auMoecTBUE C IMIPOKCUIOM HATPUSI U a30THOU
kucnotoi. [Ipumenenue Genona Ha OCHOBE CBOMCTB. Anbaeruabl. [loHsTue
00 anmpaerunax. AnpJaeruiHas rpymnmna kak GyHKIuoHaIbHas.
@opManbIErua U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIYIO KUCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMM crupT. [losrydeHne anpnernios
OKHCJICHEM COOTBETCTBYIOUINX CIUPTOB. [Ipumenenue popmanbaernia Ha
OCHOBE €T0 CBOWCTB.

10.3. Kap6oHoBbie
KHCJIO0THI

Kap6onossie kucnotsl. [Tonstue o kapOoHOBBIX KucnoTax. KapOokcuinbHas
rpymnmna kak ¢yHKIHOHaIbHas. ['oMoaoruueckuii psit npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [ToyueHue kapOOHOBBIX KHCIIOT
OKHCJICHUEM allbJECTH/10B. XMMHUECKUE CBOMCTBA YKCYCHOM KUCIIOTBI: 001I1e
CBOWCTBAa C MUHEPAIbHBIMU KUCIOTAMHU M PEAKIHS STEPUPUKAIHH.
IIpuMeHeHne yKCYCHOM KUCIIOTHI HA OCHOBE CBOMCTB.

10.4. C1o:kHbBIe
3QUpHI U KUAPBI

Beicmue xupHbIE KHCIIOTBI HAa TPUMEPE NAIIBMUTUHOBOW U CTEAPUHOBOM.
Croxuble 3¢upbl 1 xUpbl. [lonyuenne ci10xKHbIX 3PUPOB peakiuen
srepudukanyu. Cioxabie 3pUpHI B TpUpOJE, nX 3HaueHue. [Ipumenenue
CJIO’KHBIX 3(hUpOB Ha OCHOBE CBOMCTB. JKUPHI KaK CI0XKHbIE F(UPBI.
Knaccudukanms xupoB. XuMHUYECKHE CBOWCTBA KUPOB: THAPOIH3 U
TUAPUPOBAHUE KUAKUX KUPOB. [IpMeHeHne )KUPOB Ha OCHOBE CBOMCTB.
Mpsuna.

10.5. YraeBoanl

VYraeBosl. YIieBoibl, UX KilacCU(UKAIUA: MOHOCaXapu sl (TIII0KO03a,
¢bpykTo3a), nucaxapubl (caxaposa) U nojaucaxapubl (Kpaxmana u
LeJITI0103a). ['TI0K03a — BEIIEeCTBO ¢ ABOMCTBEHHOM (pyHKIMENH —
aNbAECTUIOCIUPT. XUMUYECKUE CBOMCTBA TIIFOKO3bI: OKHUCIICHUE B
TJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJICHHE B COPOUT, CIUPTOBOE OpOXKEHHUE.
[IpumeHeHue rI0K03bl HA OCHOBE CBOWCTB. 3HAUEHUE YITIEBOIOB B KUBOU
MIPUPOJIE U )KU3HU uernoBeka. [IoHsATHE 0 peakuMsIX NOJUKOHACHC AN 1
TUAPOJIN3a HAa IPUMEPE B3aNMOITPEBPAIICHUI: TIIFOK03a «>TI0JUCaXapu/Il.

Tema 11.
A3oTcoaepxaiue
OpraHn4yeckKme
coeMHEeHUsI.
IHonumepsl

Conep:xanue yueOHOro MaTepuaJia

Awmunbl. [TonsTie 06 aMuHax. AnudaTHuecKue aMUHBL, X KJIacCU(pUKAUs U
HOMEHKJIaTypa. AHUJIMH KaKk OpraHu4YecKoe ocHoBaHue. [lomyuenne aHunmHa
n3  HuTpoOeH3osa. IlpumeHeHne aHWIMHA Ha  OCHOBE  CBOMCTB.
AMUHOKHCIIOTBL. AMUHOKHMCIOTHI Kak aM(oTepHble AU(YHKIMOHAIbHBIE
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OpPraHMYeCKHE  COCIMHEHUs. XUMHUYECKME  CBOWMCTBA  aMHHOKMCIIOT:
B3aUMOJICHCTBHE C MIEIOYaMH, KUCJIOTaMH W JAPYT C JIPyrom (peakius
nonukoHAeHcanuu). llentuaHas cBs3p u  nonunentunsl. lIpumeHenue
AMHUHOKHCJIOT Ha OCHOBE CBOMCTB. benku. [lepBuunas, BTopuyHas, TpeTUYHas
CTPYKTYphI O€TKOB. XUMHUYECKUE CBOMCTBA OCIKOB: TOpEHUE, ACHATYpPALIUS,
THAPOJIN3, IBETHBIC peaknuu. buonorndyeckue Qynkiuu 6enkoB.Ilommmepsr.
benku wu momucaxapuapl kak Ouomonumepbl. Ilmactmaccer. Ilomydenue
MOJMMEPOB peakuueit MOJIMMEpHU3alUU u TTOJIMKOHICHCAIIVH.
TepmornacTuyHble W TepMOpEaKTHBHBIE TuIacTMacchl. [IpeacraBurenu
mactMacc. Bonokna, ux knaccudukanus. [lomydenue BosokoH. OTaenbHbIe
MPEACTABUTENN XUMHYECKUX BOJIOKOH.

IIpakTnyeckoe 3ansitue Ne 4. PemeHue SKCIIEPUMEHTANBHBIX 3aJad Ha 2 2,3
UACHTU(DUKAIIIO OPTaHUYECKUX COSTUHEHHUH
IIpakTuyeckoe 3ansaTHe Ne 5. Pacno3HaBaHue 11acTMacCe M BOJIOKOH 2 2
IIpome:xxyTouyHasi arTecTanus - AU depeHIMPOBaHHBINA 3a4eT 2
HToro mo pucuuiivHe: 78
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  VUEBHOWM
JUCHMUILIAHBI

3.1. TpeboBaHusiT K MHHUMAJBLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecreYeHU 0 Y4eOHOM TUCIUTIIUHBI

Peanuzanusi mporpaMmbl AUCHUIUIMHBL TpeOyeT HaIWuus y4eOHOro kaOuHeTa
XUMUH, J1abOpaTOpUM XHMHUU JUIS TIPOBEACHUS 3aHATHH JISKIIMOHHOTO THIIA,
MPaKTHYECKUX, JJAOOPATOPHBIX 3aHITUH, B TOM YHCII€ TPYIIOBBIX, HHAUBUIYATbHBIX,
MMCbMEHHBIX, YCTHBIX KOHCYJbTAIlUW, TEKYIIETO KOHTPOJSA M MPOMEKYTOUHOU
aTTECTaIlUU.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- CIIeLMAIM3UPOBaHHAsA MEOETb (CTOJBI, CTYJIbS 110 KOJIUYECTBY 00yHarouXcsl);

- TOCKa y9CHHYEeCKasl.

TexHudeckue cpeacTra 00yIeHUs:

- KOMIIBIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, IKPaH.

YueOHo-HAIIISIIHBIE  TOCOOMS:  TUIAKaThl, y4YeOHO-HAIVIJHBIE  ITOCOOMS,
obecrieunBaroIMe TeMaTUUEeCKUEe UILTFOCTpAIMU 10 pabodelt mporpaMMe JUCHHUILUIMHBL,
B TOM YHCJIe, BUJICO-ay MO MaTepHaIbl, KOMITBIOTEPHBIC MTPE3CHTAITUH.

KommbroTep umMeeT IOCTyN K AJIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOJ B
100aabHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. YueOHO-MeTOAMYecKOe W HHpOpMAIMOHHOE  olOecreuyeHHue
peaqu3anuu y4eOHOM TUCUMIINHBI

OcHoBHBbIE YueOHbIe U3IaHUSs

1. Andunorenora, W.B. Xumusa: y4eOHMK | TNPAKTHUKyM JJs CPEIHETO
poheCCHOHAIBHOTO obpazoBaHus / . B. AaduHOreHOBa, A. B. ba0kog,
B. A. TlonikoB. — 2-e u31., ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2020. —
291 c. — https://urait.ru/

2 Apremenko A.W. Opranmueckas xumus: yueOHuk /AWM. ApremeHko.- 5-¢
m3a., ucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaibHOE
obpazoBanue). ISBN 978-5-406-00916-1

3 EctectBo3nanue. Xumus/ ['abpuensu O.C. , Octpoymos W.I'. - 6-¢ uzn., crep.
— M.: Axagemus, 2020.- 240 c. https://academia

JlonoJiHUTEIbHBIE YUeOHbIe U3IaHUs

4, Xumus: 3agaun u ynpaxkuaenus/ Epoxun FO.M. - 1-e uzn. — M.: Akagemus,
2019.- 288 c. https://academia-library.ru/

5. Apremenko A.U. Oprannyeckas xumus: yueonuk /A . H.Apremenko.- 5-¢ u3f.,
uctp.- u gom.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. I'munka, H.JI. O6mas xumus : yuyebnoe nocodbue / I'munka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHer-pecypcenl



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

7. www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBbI ropbi»).
8.www.hemi.wallst. ru (O6pa3oBaTenbHbIN CAUT JIJISI NIKOJBHUKOB «XUMHUSD).
9.www.alhimikov.net (OOpa3oBaTenbHbII CAUT JIJIs1 IKOJIBHUKOB).
MeTtoauyeckue yKazaHusi JAJs 00y4AIOIIUXCS 110 OCBOEHUIO THCITUTLTHHBI

10. MeToandeckue yka3aHusl Il 00YJarOIIUXCS TI0 BBIITOJIHEHUIO MPAKTHISCKUX

paboT.
11. Meroanueckue yka3zaHus it 00yJaromnuXcsl IO BRIMTOJTHEHUIO Ta00PaTOPHBIX

pabor
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4. KOHTPOJIb H OHLEHKA PE3YJbTATOB OCBOEHMH
YYEBHOU JUCHUIIJIMHbI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

DopMbI U METOAbI
Pe3yabTaThl 00yueHus KOHTPOJISA M OLleHKH
pe3yJabTaToB
o0yueHust

Tekyluii KOHTPOJIb:

Obwue Komnemenyuu: .
- OIIPOC YCTHBIM

OK 02. OcymiecTBiATh MOKWCK, aHAIW3 M MHTEPIIPETAUI0 UHPOPMALIUH,

. . OHTAJIbHBIN);
HE0OXO0IMMOM sl BHITTOJTHEHUS 3a7a4 TPO(heCCHOHATIBHOM e TEIIbHOCTH. (ql;i OHEHME );
OK 07. CopnelicTBOBaTh  COXPAHEHHIO  OKPYXalolled  Cpejbl, 1360DATODHOG
pecypcocOepexeHnto, 3(PQPEeKTUBHO EHCTBOBaTH B  YPE3BBIYANHBIX a60§m‘ p
A pBLIHOJ';HeHHe
OK 09. Hcnonbs3zoBaTh HHGOPMAIIMOHHBIE TEXHOJIOTHUH B N

. IPAKTHYECKON
poheCCHOHATTLHON IEATEIHOCTH. AGOTLL
IIpeomemnuie pezynomamol: ?HHIMBHH ATBHAS
- cpOpMHPOBAHHOCTH MPEICTABICHUA O MECT€ XHMHH B COBPEMEHHOM dbopma a%]OTLI)
HAyYHOM KapTHHE MHUpPA; MOHHUMAaHHE POJIM XUMHUH B (OpMHpPOBAHUH pMap
Kpyrosopa H KIIMOHAJIBHOM TI'PaMOTHOCTU YEJOBEKa JUIsl pelleHUs
PYrosop ym p p [IpomexxyrouHas

IIPAKTUYECKUX 3aay;
- BJIQJICHUE OCHOBOIIOJIATAIOIIMMHM XMMHYECKUMU IIOHATUAMH, TEOPHUSAMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMM; YBEPEHHOE I10JIb30BaHUE XMMHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMU METOJAMH HAay4HOI'O ITI03HAHMS, UCIIOJIb3yEMBIMU B
XUMHUU: HaONIOJIEHUEM, OIMCAaHWEM, W3MEpPEHHEM, OKCIEPUMEHTOM;
yMeHHe 00paldaThIBaTh,00bACHATh PE3YNbTAaThl MPOBEJCHHBIX ONBITOB U
JieNIaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS
IIPU PELICHNUN MTPAKTHYECKUX 3a/1a4;

- c(OopMHPOBAaHHOCTh yMEHHUS JaBaTh KOJMYECTBEHHBIE OLICHKH H
MIPOU3BOJIUTh PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM;

- BIQJICHUE TMpaBWIAMU TEXHUKH O€30MacCHOCTH NpU HCIOJIb30BaHUU
XUMHUYECKUX BELIECTB;

- c(hOpMUPOBAaHHOCTb COOCTBEHHOM TO3MLUUH 10 OTHOLICHHIO K
XUMHUYECKON MHPOpMAIUH, ITOTYy4aeMOl U3 pa3HbIX HCTOYHUKOB.

aTTectanus B popme:

1 cemectp - npyrue
(hOpMBI KOHTPOJIS
(cpenuuii 6amr mo
TEKYIIUM OI[CHKaM
yCIIEBAaEMOCTH )

2 cemecTp —

Qg depeHIIMPOBaHHBIN
3a4€T.

Merton npoBeneHust
IIPOMEKYTOYHON
aTTecrauuu 2
CeMecTpa: BBIIOJIHEHUE
KOMIUIEKCHOTO 3aJJaHus

4.2. ®oHJ OLICHOYHBIX CPEACTB IJIs POBEACHUS TEKYLIEro KOHTPOJIS U
NMPOMEKYTOYHOM ATTECTAUNH O0YYAKOLIMXCH 110 JTUCHHUILIHHE

I[Moka3aTenn U KPUTEPUU OLICHUBAHUS KOMIIETEHIMH
[loka3aTenmn W KpPUTEpUM OLICHUBAHUA KOMIICTEHUWM, OIMCAHUE IIKaJ
OIICHUBAHUS COAEPIKATCS B MPUIIOKEHUU 1.

KoHTposbHBIE H TECTOBbIE 3aJaHUA

KoHTponbHBIE 3amaHus I IPOBEACHUS IIPOMEXYTOYHOM aTTeCTaluy IO
JUCIUIUIMHE COJEPKATCs B IPUIIOKEeHHUH 1.
MeTtoauyeckue MaTepHuabl
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MCTOI[I/I‘-ICCKI/Ie MaTCpuaJibl, OIPCACIAIOIINC MMPOUCAYPbl OLICHHNBAHUA 3HaHHﬁ,

YMEHUH, XapaKTepu3yromux GopMUpOBAHNE KOMIIETEHIIUN COAEPKATCA B MPUIIOKEHUU
1.
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Ipuioxenue 1
KoOHTpPOJIbLHO-01IEHOYHBIE CPeACTBA

JJIS IPOBEACHHS NMPOMEKYTOYHOM aTTecCTAllUM 10 JMCUMIIVIHHE
OY /.11 XUMUA

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

OneHuBaHue  pe3y/lbTaTOB  BBINOJHEHWS  3aJaHUd  NPOMEXYTOYHOM  aTTecTaluu
OCYILIECTBIISIETCS] HA OCHOBE CJIEAYIOLIMX IPUHIIUIIOB!

JIOCTOBEPHOCTH OLICHKM — OLIEHUBAeTCs YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAKTUYECKOTO OMbITa, OOMMUX M NPO(ecCHOHAIBHBIX KOMIIETEHIMHA, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBINIOJIHEHUS 3a/1aHus;

ACKBATHOCTHU OLICHKHM — OILICHKA BBIIIOJIHCHUA 3aI[aHI/H>'I AOJDDKHA HNPOBOJUTHCS B OTHOIICHHUU
TeX KOMIIETEHIIN, KOTOpble HE0OX0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAaOgCKHOCTH OILCHKH — CHCTEMa OILCHUBAHHS BBIIIOJIHCHUA 321[[8,HI/H>'I JOJDKHa 06HaI[aTI)
BBICOKOW CTENEHBIO YCTOWYMBOCTA IIPU HEOJHOKPATHBIX OIICHKAX YPOBHS C(OPMUPOBAHHOCTH
3HaHUH, yMEHUH, IPAKTUYECKOI 0 OIBITA, OOLINX U MPO(HECCHOHAIBHBIX KOMIETEHLUI 00y4aroLIXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHMBAHUS BBIIIOJITHCHUA 3aI[aHl/If/'I JOJI2KHaA ITO3BOJISATH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMH 00yYaroIuXcs;

00BEKTUBHOCTHU OLCHKUW — OICHKA BBbINOJHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJDDKHaA ObLITH
HE3aBUCUMON  OT  0coOeHHOCTeH  Npo(ecCHOHANbHOM  OpHUEHTAMM  WIM  [PeJHOYTeHUN
IIPEINOaBaTeNeH, OCYILECTBIIIOIMIX KOHTPOJIb WIH aTTECTALMIO.

[Tpu BBINONIHEHUH MIPOLIEYP OLEHKH 3a/laHUI NCIOIb3YIOTCS CIEAYIOIINE OCHOBHBIE METO/IbI:

- MCTO/] pacucTa NNCPBUIHBIX 63.JIJIOB;

- METOJ pacueTa CBOJIHBIX OajIoB.

P€3y.HBTaTI>I BBITTOJIHCEHU L 321[[8,HHI>1 OLICHUBAIOTCA B COOTBETCTBUU C p33pa60TaHHI)IMI/I
KPUTEPUSAMHU OLICHKH.

Hcnonp3yercs nsatubamibHas MIKana JUisl OEHUBAHUS pPe3yJIbTaToOB O0yUYEHUsI.

ITepeBon NATHOAIIIBLHOM IIKAJIBI YU€Ta pe3yJIbTaTOB B MATHOAIIBHYIO OLEHOYHYIO IIKAJY:

Ounenka Konu4yecTBo 0215108, HAOpaHHBIX 32 BHINOJIHECHHE
TeOPeTHYeCKOro U NPaKTH4YecKoro 3aJaHusl,
cpeaHuii 0aJ171 0 UTOraM aTTeCTAlNHU

OreHKa 5 «OTIHYHOY 4,6-5
OueHka 4 «Xopouoy 3,6-4,5
Orenka 3 «yJI0BJICTBOPUTEIHLHOY 3-3,5
Onenka 2 «HEeyAOBIETBOPUTEIBHO» <29

1.3. KOHTpPOJILHO-01I¢eHOYHBbIE CPeACTBA
1.3.1 3apanmne:
3aganme:
1.TectupoBanmue.
2. Pemienue 3agauu.

IIpumepHbIe BONPOCHI TECTUPOBAHUS
B 3aganusax 1-20 BLIOepH NPaBHJILHLIA OTBET M NOTYEPKHH €ro.
IIpaBHUILHBII 0TBET MOKET OBITH TOJIHKO OJHH.

1. KatnoHs! — 310:
1. TlomoxuTenbHBIC HOHEL,
2. OTtpunarenbHble HOHBI,
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lanpatupoBaHHBIE MONTOXKUTEIBHBIC HOHBL
['unpatupoBaHHbIE OTpHUILIATEIbHBIE HOHBI.

pH umeroT 3HaueHue 5,5:
[lenounas;

Cnabo 1ienoyHas;
Kucnornas;
HeitrpanbHas.

CreneHb auccolanyu paBia 1:
VY CUJIBHBIX 3JEKTPOJIUTOB;

VY cnabpIX 3JIEKTPOJIUTOB;

YV a30THUCTOM KHCIIOTHI,

VY yrojibHOM KHUCIIOTHI.

BoccranoBurens - 3T0 BELIECTBO:
Otnaroliiee 3J1EKTPOHBI;
[IpuHnMaroIIee 3IEKTPOHBIL;
Kucnopon.

Boaopon

l'unpoxcua HaTpUs — 3T0:
[Ilenoup HaTpus;

Oxkcup HaTpus;
A30THCTOKUCIIBIN HATPH;
CepHOKHUCIIBIN HATPUH.

Oxcu KaJbLys — 3TO:
OCHOBHOU OKCHJ;
I'mopoxenpn;
KucnoTHsIit okcu;
Kucnora.

XJIOpUCTBIN HATPUIL:
Xopu1 HaTpHUS;
Oxkcup Hatpus;
I'mapoxcun Hatpus;
Xopux Kanus.

TI'aménas n3BecTsh — 3TO:
I'mapokcun kanbuus;
KapOoHar kanbius;
Oxcu KabIus,

Oxkcun HaTpusi.

TI'anoren — aT0:
®dTop
Kucnopon
Harpuit
Keneso

Jlakmyc — KpacHBIN:
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B menounoii cpene;

B HeliTpansHOM cpene;

B xucnorHoi cpene;

B cnaboménounoii cpene.

[lepuoauueckuii 3aKOH OTKPBLI:
J.1. MeHnnenees;

C. Appennyc;

C.B. JIcOenes;

A.M. bytnepos.

BemiecTtBa, KOTOpbIe MPOBOJIAT NIEKTPUUECKHI TOK:
DIEKTPOJIUTHL;

HeanekTponutsr;

JuctumpoBaHHas BoJa.

DIEKTPOTUTHIECKYIO JUCCOLUAIINIO OTKPBLI:
C. Appennuyc;

C.B. Jlebenes;

H.H. Ceménos;

H.H. 3unun.

IIpumep menoun — 3710:
I'mapookcun meau (11);
I'mapooxkcun xenesa (111);
I'mapookceu natpus (1);
I'mapookcun nunka (I1).

Jucconuanus — 3To:
Pacnan;
3amelienue;
OOmeH;
I'mnpupoBanue.

Peaknnn pasnoxxenus — 31o:
I'uppuposanue;
HerunpupoBanue;
I'mpparanus;
[Tonumepuzanuu.

HoHnHBIE pacTBOPHI — 3TO:
PactBOp ruapookcuia Kanus;
PactBop cniupra;

PactBop ritoko03sI;

PactBop caxapo3sl.

I'oMOreHHslie CHCTEMBI — 3TO:
PacTtBOp yKCYCHOM KUCIIOTBI;
Jumaoa;

«3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M JIeKTPOIUTHUECKON AUCCOLUAITUH ObLT OTKPBIT:
N.A . KabnykoBbIM;

C.Appenuyc;

H.H.CemenoBBIM;

Bant-T'oddom.

el N

CepHas Kuciora — 3710:

Cnabas KHCI0Ta;

CuiibHast KHCIIOTA;

OIIHOOCHOBHAs KHCJIOTA;

OnHOOCHOBHAS OECKUCIIOPOHAS CHITbHAS KUCIIOTA.

MW ©

B 3aganusx 21-24 He00X0AUMMO VCTAHOBHTHL COOTBETCTBHE MEXKAY COAEPKAHNEM NEePBOro M
BTOPOro CTOJ00B. OTBET 3aUChIBACTCS B TA0JIHILY.

21.YcTaHoBUTE COOTBETCTBUE MEXKAY (OPMYIION BElIeCcTBa U KJIacCOM/TPYIIION,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KAXKION MO3UIUH,
0003HaYeHHOM OYyKBOIi, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

U (poH.

OOPMVIJIA BEIHECTBA KIJIACC/TPVIIIIA

A) NH4HCO3 1) conu cpegnue

b) KF 2) OKCHJIbI KHCJIOTHBIC

B) NO 3) okcubl HecoaeoOpasyrolre

4) COIM KUCTIBIC
22. YCTaHOBUTE COOTBETCTBHE MEX Ty (POPMYJIION BEIIESCTBA M KIACCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAJICKUT: K KAXKJIOHW MO3UIINH,
0003HaYeHHOI OYKBOH, MOI0EPUTE COOTBETCTBYIOIIYIO IMTO3UINIO, 0003HAYEHHYIO

nudpoi.

A) Cr(OH)2NOs 1) cmenranHas coib
B) Cr(H2PO4)3 2) KHcast CoMb
B) KCr(S04)2 3) OCHOBHas COJTb

23. YcTaHOBUTE COOTBETCTBUE MEX/1Y Ha3BaHUEM BEILECTBA U KIacCOM/TPYMIIOH,
K KOTOpOMY(-0Oi1) 3TO BEIIECTBO MPUHAIICKHUT: K KaXKI0H MO3ULINH,
0003HaueHHOH OYKBOM, M010EpUTE COOTBETCTBYIOIIYIO TO3ULIUI0, 0003HAYEHHYIO

nuudpoi.

A) SOq4 1) conb

b) CuCl2 2) KHCIIO0Ta

B) HBr3) pactBopumblii TuIpOKCU

') MnO 4) KMUCIIOTHBIN OKCH]T

5) OCHOBHO# OKCHJT

24. YcTaHOBUTE COOTBETCTBHE MEXAY (OPMYIIOi BellecTBa U KIaccoOM/TPYIIIOHN,
K KOTOPOMY(-0¥f) 3TO BEIIECTBO MPUHAIIEKHUT: K KaXKJI0W MO3UIINH,
0003HaYeHHOI OyKBOIi, MoAOEpPUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAUEHHYIO

U poi.

A) Cr(OH)2NOs 1) cmenranHas coib
B) Cr(H2PO4)3 2) Kucnas coJib

B) KCr(S04)2 3) OCHOBHas COJIb

4) nBoitHas COJb
B 3apanusix 25-28 orBeT HEO00X0AMMO 3aNIUCATH B YCTAHOBJECHHOM JLIsl OTBeTa moJie. OTBeTOM
MOkeT ObITh nudpa, oTAeIbHOE CJI0BO, CJI0BOCOYETaHNE. (3aKpbITasa ¢dopma)
25. TIpoJomKuTe TpeIoKEeHNe: BAICHTHBIH yron NpH SP’—THOPHIM3AIMN SIEKTPOHHEIX OONAKOB
COCTAaBIISIET
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26. IlpomoipkuTe NpPEIOKEHUE: BEIIECTBA OJIMHAKOBOTO COCTaBa, HO PA3JIMYHOIO CTPOCHHUS C
pa3IUYHBIMU CBOMCTBAMHU HA3bIBAIOT)

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

28. IlpopomkuTre IpeioKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIIECHUIO APYT K APYTY SBJISIOTCS. . .
B 3aanusix 29-30 oTBeT HEO0X0AMMO YCTAHOBUTH NPABUJIbHYIO NOCI€10BATEIbHOCTD 1eHCTBHIA.
OTBeT 32N CbIBAETCH B TA0JIMILY

29. YcraHoBUTE MOCIIEI0OBATEILHOCTh YaCTH TOMOJIOTUYECKOT0 Psijia AJIKAaHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcTaHoBuTE MOCIEI0BATEILHOCTh MEXAHU3MA PAIUKATIBHBIX PEAKIIMNA 3aMEILICHHUS:

A) oOpBIB 11€TTH

b) 3apoxnenue (MHUIIMMPOBAHUE) LIETIH

B) paszButue nenu

I[IpuMepHbIe NPpaKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctuianupoBaHHON BOABI pacTBOpHIM 2 T XJjopuaa Harpusi. Paccuuraiite
MacCOBYIO JIOJIIO COJIU B IIOJyYEHHOM PacTBOPE.

2. B 2 1 pactBOpa cepHoil kucinotel conaepxutcs 456 r H2SO4. Paccuuraiite MaccoByro
JIOJTF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mit.

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

4, B 1 xr 60%-ro pactBopa conu qo6aswmimm 50 r 3Toit conu. KakoBa MaccoBast 101 COJIU B
notydeHHOM pactBope? OTBET OKPYTIUTH 0 JECATHIX.

5. Onpenenuts KonuuyecTBa cepedpa, MOTydyeHHOro OT B3ammozeiictBus 10 T xmopuaa
HaTpHUsl U HUTpara cepedpa.

6. IIpu B3aumopeiictBun 22,4 1 a3oTa M BOAOpPoAa ObLIO MOJIYYEHO KAaKOro rasza H
CKOJIbKO?

7. Cmemanu 25 0 r pacTBOpa MOBapeHHOU cOJIM ¢ MaccoBou noser 15% u 30r pactBopa ¢
MaccoBoit goneit 20%. OnpenenuTe MacCOBYIO JIOJIO B MOJTYYEHHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJoN oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kakoit 06bemM Bogopoaa( B IMTpax, H.y.) IPX 3TOM BBIICTHICS ?

9. N3 250 r pacTBOpa MOBapeHHON COJNIM C MaccoBOM Joised 15 % Bbimapunu 3 T BOJBIL
Omnpenenure MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu (B rpaMMax) Hajgo 106aButh Kk 300 r pacTBopa ¢ MaccoBoil gonein

xjopuaa kanus 15 % st momydeHus pacTBopa ¢ MaccoBoit poseit 17 % ?

1.3.2. Kpurepuu ouenkun

Onenka 3a 3agaHue «TecTHpPOBaHUE» OIPENENETCs] MPOCTHIM CYMMHpPOBaHHEM OaiioB 3a
MpaBWJIbHBIE OTBETHI Ha Bonpockl. OMH BepHbIN 0TBET paseH 0,1 6amn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- IIpY OTBETE Ha BOIIPOC 3aKPHITOM (OPMBI C BHIOOPOM OTBETA BbIOpaH MpPaBUIIbHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOM (hOPMBI J]aH NPaBUIIbHBII OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE MPABMIBHOM IOCIEIOBATENIBHOCTH YCTAHOBJICHA
IIpaBWJIbHAS MTOCIEA0BATENBHOCTD

- NP1 OTBETE€ Ha BONPOC Ha YCTAHOBJIEHHE COOTBETCTBHS, €CIIM COIOCTABICHHUE MPOU3BEACHO
BEPHO I BCEX Map.
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KpuTtepun oneHKH pe3yibTaTOB BBINOJHECHHS 32JaHUA «TECTHPOBAHUE»

Komn-Bo MaxkcuManbHBIN O0aT
BOIPOCOB
1 | Pazngen 1.06mas u HeopraHuvecKas XuMus 20 20*%0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
NUTOIro 30 3,0
Ne|  Kpurtepuu oueHKH pe3yJibTATOB BbINOJHEHUS] IPAKTHYECKOI0 banibl B cooTBEeTCTBUM
3a/IaHus C KPUTEPHUSIMHU OLICHKH
1| Odopmienue ycjioBus 3a1aHusl MakcuMaabHbIH 011
—0,2 6anna
- BepHO 0OPMJICHO yCIIOBHE 3a/1a4H, IPEACTABICHBI BCE XMMHUECKUE 0,2
BCJTMYNHBI
- ycloBue 3afaHusi 0hOpMIICHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0,1
MIPEJICTABJICHBI HE BCE XUMUYCCKHIE BEITUIHHBI
- yclioBue 3aaHusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6211
—0,3 da1a
- BEpHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUU 33J]a4i U B (hopMyIiax, 0,3
WCTIOJIb3YEMBIX B PEIICHUH 3a/1a91
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H, JonylieHa 1 0,2
HETOYHOCTH B (DOPMYJIax, HCIIOJIh3yEeMbIX B PEIICHUH 3391
- JomyIlieHa | HeTOYHOCTh MpU 0003HAYEHUU CUMBOJIOB B YCIIOBUU 0,1
3aja4, | HETOYHOCTH B OPMYIIax, UCIOJIH3YEMBIX B PEIICHUH 3aa4H
- gomyiieHo 2 1 0ojiee HETOYHOCTH IpU 0003HAYEHUH CUMBOJIOB B 0
yCIIOBUU 3ajauu, 2 U 6osee HeTouHoCcTeN B (POpMYIIax, UCIOIb3yEMbIX
B pPEIlICHUU 3aa4u
3| Cobuio1eHHEe aITOPUTMA pelieHust MaxkcumasbHbIi 6211
—0,1 6a11a
- perieHue 3a1a4u OCYIIECTBISIETCS TI0 aJITOPUTMY: 3aIUCh 0,1
HEOOXOIUMBIX XUMUYECKUX (POpMyII,BepHasi pacCTaHOBKA
KO3 (UIIMEHTOB, MaTEMaTUUECKUN Pacy€T NMpaBUIbLHO MOI00PaHHBIX
K02()PHIIMEHTOB HpelIeHUEe 10 XUMHYECKOH opMyIie
- QITOPHUTM PEIIEHU 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAMHUI U3MepeHUsI PU3MUYECKUX BEJIUYUH B MaxkcumasabHbIi 6211
Mexnynapoanyo cucremy exunun (CH) —0,3 6a11a
- BEpPHO TIEPEBEACHBI PACUETHI IEPEBO/IA BCEX SIUHUIl U3MEPECHUS 0,3
buznueckux BennyrH B MexayHapoanyto cuctemy eauauil (CH)
- momyiieHa 1 ommOKa Mpy MPOBEICHUH pacyeTa MepeBoia eaNHUIL 0,2
u3MepeHus: GU3NIECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY €IMHHII
(cn)
- JIOTYIIEHBI 2 OUTMOKY MPHU MPOBEACHUH pacueTa MepeBo/ia eANHHII 0,1
U3MepeHUs PU3NICCKUX BETUYHH B MeXTYHAPOIHYIO CUCTEMY €IHHHII
(CH)
- HEBEPHO MPOBEJICHBI PACUYETHI IEPEBOJIA BCEX CAMHUI] M3MEPEHUS 0
buznueckux BennyrH B MexayHapoanyto cuctemy eauauil (CH)
5| Ucnonb3oBanue XuMuuyecKHX (popmMyJ1 1Jisl pelieHus1 3a1a4u MaxkcumasbHbIi 02171

— 0,4 6anna

- BEPHO U [10CJIEI0BATENBHO 3aIHMCaHbl BCE (DOPMYJIBI B COOTBETCTBUU C

0,4
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CHUMBOJIMKON, HEOOXOMMBIE 11l YCTAaHOBJIEHUS COOTHOIIEHUS
CYIIECTBYIOILEr0 MeKAY (PU3NUECKUMHU BETMUUHAMHU

- IPaBUJIBHO COCTABJICHBI YPABHECHUA, CBA3BIBAIOINE XUMUYECKUE
BEJINYUHBI

- BCPHO, HO HEIOCJICAOBATCIIbHO 3alliCaHbl (bOpM}’J'IBI B COOTBCTCTBHHU C
CHMBOHHKOﬁ, HGO6XOI[HMOI>1 AJIs1 YCTAaHOBJICHUS COOTHOIICHUA
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKUMHA BCIMYMHAMU

- HIPaBUJIBHO COCTABJICHBI YPABHCHU A, CBA3BIBAIOIIINC XUMUYCCKHUC
BCJIIMYHUHBI

0,3

- (opMyIIBI 3aMMCaHbl OCIEI0BATEIBHO, HEBEPHO 3anucana hopmyia
B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM /Il YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEX 1Y XUMUYECKUMHU BEIMYMHAMU

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

0,2

- (bopmyiibl 3anKMcaHbl HEMOCIEOBATEIHFHO, HEBEPHO 3amucana 1
(dhopMyIia B COOTBETCTBUHU ¢ CHMBOJIMKOM, HEOOXOAUMOM ISt
YCTaHOBJICHUS] COOTHOIIEHUS CYLIECTBYIOIIETO MEXK1y XUMHUYECKUMU
BCIIMYNHAMU

- JomylleHa oJHa onrOKa Mpu COCTaBICHUU YPaBHEHUH,
CBA3BIBAIOIINX XUMHUYCCKUEC BCIINYNHBI

0,1

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

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

MakcuMAJIBLHBIA 02J11
— 0,4 6anya0B

- BEpHO MIPOU3BEACHBI BCE MATEMaTUYECKHE PACUETHI 10 BCEM
XUMHUYECKHM (POpMysIaM B COOTBETCTBHUH C CAMHUIIAMU U3MEPCHHIMA
xumuaecknx BeianunH (CH);

- BCE pe3yJIbTaThl MATEMAaTHYECKIX PAacueTOB colepkar mudpoBoe
3HauUEHUE M COOTBETCTBYIOIIEE eMy 0003HAUCHUE €IMHUIIBI U3MEPEHUS
xumuyecknx BenuunH (CH)

0,4

- BEPHO IPOU3BE/ICHBI MATEMATHYECKUE PACUETHI TI0 BCEM XUMHYECKUM
(dopMynaM B COOTBETCTBHH C SMHUIIAMU H3MEPEHUH XUMHUECKIX
BennunH (CU),

- B OJIHOM PEe3yJIbTaTe MaTeMaTHYECKOTO pacyera COJEPKUTCS TOIBKO
ero ¢ poBoe 3HaYCHUE

0,3

- HEBEPHO MPOU3BEICH MATEMAaTHYECKUH pacueT Mo 1 XMMHUYeCKOit
dbopmyIie, HO B COOTBETCTBHH C €AUHUIIAMUA U3MEPEHUI XUMHUYCSCKUX
BennuuH (CH);

- B OJIHOM pe3yJbTaTe MATEMaTUIECKOTO PacueTa COJCPIKUTCS TOITBKO
ero ¢ poBoe 3HAUCHUE

0,2

- HEBEPHO MPOMU3BEJEH MATEMATUYECKUI pacyeT Mo 1 XuMuyeckom
dopmyie 6e3 ykazaHusl eIMHUI] U3MEPEHUN (PU3NUECKUX BETHUNH
(Cn);

- BCE pe3yJbTaThl MATEMAaTUYECKUX PACYETOB COAEPKAT TOIBKO
1M(pOBbIE 3HAUECHUS

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUUCCKHUC PACUCTHI

0

OTBeT nocJjie pemieHus 3a1a4n

MakcuMaJbHBIH 0aJ11

0,1 6anoB

- 3ala4a B KOHIIC pCIICHUA COACPIKUT BCpHBIﬁ OTBET

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

8| YcTHOE 00bsicHeHH e PellleHus 3212491 MaxkcumanbHbIi 6211
— 0,2 6a10B
- 00BsICHEHHUE PEIICHUs 3aJaHusl TTOCJIEI0BATEIbHO, CBS3HO, JIOTUYHO, 0,2

BBIBOJ] apI'yMEHTUPOBAaH U 0OOCHOBAH; IPABUIBHO U OOCTOATENBHO
JTA€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIPOC (BOIIPOCHI)

- He3HAYUTEJIbHO HAapyIlIeHa MOCIe10BaTeIbHOCTb, JIOTUKA O0BICHEHHS 0,1
pEIIeHUSs 3aJIlaHus, BHIBOJbI apIYMEHTUPOBAHBI 1 0OOCHOBAHbBI; CTYACHT
UCIBITHIBACT HE3HAUNTENbHbIEC 3aTPYIHEHHUS, OTBEYas Ha
COITYTCTBYIOIIIE BOIPOCHI

- 3HAYUTEIHHO HapyIIeHa ITOCIIeI0BATEILHOCTD, JIOTHKA O0BSICHEHHS 0
peueHns 3aJaHus (CTYIeHT He MOXET O0BSICHUTh, KAKUM 00pa3oM
HPUILEI K PEIICHHIO 331aHHsT), BBIBOABI HE MOTYT CUHTATHCS
apryMEHTHPOBAHHBIMU 1 0OOCHOBAaHHBIMH; CTYJCHT UCIIBITHIBACT
3HAYUTEIIbHBIC 3aTPYAHEHU], OTBEYasi HA COIYTCTBYIOLINE BOIIPOCHI

NUTOI'O 2

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

1.5. VYuyeOHo-MeToaMuyeckoe u HHPOPMALMOHHOE oOecneyeHUe [Js1 TNPOBedEeHUs
NPOMEKYTOYHOM aTTecTalul

OcHoBHBIE yUeOHbIe U3TaAHUA

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

4  Apremenko A.W. Opranmueckass xumusi: yuyeOnuk /AWM. Apremenko.- 5-e u3f., ucmop.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuoHambHoe obOpasoBanue). ISBN 978-5-406-
00916-1

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

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

4. Xumus: 3anaun u ynpaxsHenus/ Epoxun IO.M. - 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
qor.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

6. ['muaka, H.JI. O0mas xumus : yauebHoe mocobue / ['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 (onumnuazna «Ilokopu BopoObeBbI TOpbHI»).

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

9.www.alhimikov.net (OOpa3oBaTenbHBIN CAUT ISl ITKOJIHHUKOB).

MeTtoauyeckue yKa3aHus 1JIsl 00y4al0IUXCs 0 OCBOSHUIO TUCIIHIIJIHHBI

10. Meroanueckue yka3zaHus AJis 00y4aromuXcsl O BRIMOJTHEHUIO MPAKTUYECKUX padoT.

11. Meroanueckue ykazaHusi 1Jisi 00YJarOIINXCsl IO BBITTOJTHEHUIO J1a00paTOPHBIX padoT
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