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1. TIACTIOPT PABOYEN ITPOTPAMMBI YYEBHO
JTUCHUILIAHBI OV.11 Xumus

1.1. OoaacTh npuMeHeHHs pabo4eil MporpaMmbl

PabGouass mporpamMmma yd4eOHOM JUCHUIUIMHBI SIBIISETCS YacThlO IPOTPaMMBbI
MOJATOTOBKH CIIeUaIMCTOB cpenHero 3BeHa (nanee — [IITCC3) B cootBercTBUN ¢ PI'OC
CIIO mno cnemuansHoct 13.02.11 TEXHHMYECKASA OKCIUIVATALIUA U
OBCHIYXXUBAHUE ODJIIEKTPUYECKOI'O U OSJIEKTPOMEXAHUYECKOI'O
OBOPYIOBAHMUA (ITO OTPACIISAM).

1.2. Mecro y4yeOHOH AUCHUILIMHBI B CTPYKType HNPOrpaMmbl NMOATOTOBKH
CIIELMATHUCTOB CPeIHEero 3BeHa:
YyeOHast TUCIUILTNHA BXOIUT B 001meo0pazoBaTenbHbiid muki [TTICC3.

1.3. Ilesiu ¥ TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS YUeOHOM TUCIUIINHBI:

W3yyeHue AUCIUIUIMHBI HANpaBlieHO Ha (OPMHUPOBAHME OOIIMX KOMIIETECHIIUM,
BKJIFOUYAIOIIUX B €€0s1 CIIOCOOHOCTD:

OK 02. OcymecTBisaTh TMOUCK, aHAIW3 W HHTEPHPETANI0 HHPOpPMAIIUU,
HE0OXOAMMOM JIJIs1 BBIMIOJTHEHUS 3a/1a4 MPOo(eCcCUOHATBLHOM IeATeIbHOCTH.

OK 07. CopelicTBOBaTh COXPAaHEHUIO OKpYyXarouen cpenpl,
pecypcocbepekennto, 3h(PEeKTUBHO ACHUCTBOBATH B YPE3BbIYANHBIX CUTYAITUSIX.

OK 09. Hcnonb3oBarh nH(pOpPMAIIMOHHBIE TEXHOJIOTHH B MTPO(ecCHOHATBHOM
NS TENbHOCTH.

B pe3ynbrate ocBOEHUS y4e€OHON AUCHUILIMHBI O0YUYaIONIUNCS JOKEH JOCTUYb
CJIEIYIOLUE PE3YIbTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPAOCTH U YBAXEHUSI K MCTOPUU U JIOCTUKEHHSIM OTE€UECTBEHHOM
XUMUYECKON HayKH; XUMHUYECKM TpPaMOTHOE TIOBEACHHE B MPo(ecCHOHATBHON
JESITETLHOCTU U B OBITY MPpU 00paIeHuu ¢ XUMHUYECKIMU BEIIECTBAMU, MaTepUaliaMy U
IIPOLIECCAMY;

- TOTOBHOCTh K TPOJOJDKEHHUIO OOpa30BaHUSl M TOBBIIECHUS KBAIM(PHUKALUUA B
n30paHHON TPO(ECCHOHANTBHON JEeATEIbHOCTH M OOBEKTHBHOE OCO3HAHUE POJU
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE MCIOJb30BaTh JOCTUKEHUS COBPEMEHHOM XUMHUYECKON HAyKu U
XUMUYECKUX TEXHOJIOTMM I TOBBIIIEHUS COOCTBEHHOI'O HWHTEIIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuOHaTbHON IeATeNTbHOCTH;

MemanpeomemHbwle:

- UCIOJIb30BAaHUE PA3IMYHBIX BUIOB MTO3HABATEIBHOMN AEATEILHOCTH U OCHOBHBIX
MHTEJUICKTYalIbHBIX ~omnepaiuil (MOCTaHOBKM 3ajauyd, (QOpPMYJIUpPOBAHMS THUIOTE3,
aHalM3a U CUHTE3a, CPaBHEHUS, 000OIIECHUSI, CUCTEeMAaTU3AIUH, BBISIBJICHUS IPUYUHHO-
CJICICTBEHHBIX CBSI3€H, MOWCKA aHAJOTOB, (DOPMYIMPOBAHUS BBHIBOJOB) IS PEIICHUS
MOCTaBJICHHOM 3aJ]a4¥, IPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS

(HaOmro/IeHrsI, HAYYHOTO OKCIIEPUMEHTA) IS HW3Y4YEHUS PA3JIHYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U TPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTD
CTAJIKUBAThCS B MPO(ECCUOHAIBHOM cdepe;
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- HWCIHOJb30BAaHWE PA3JIUYHBIX HCTOYHHKOB I TOJYYEHHS XUMHUYECKOU
UHpOpMAllMY, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTb MJI JOCTH)KEHHS XOPOIINUX
pE3yJIbTaTOB B MPOPECCUOHANIBHOM Cdepe;

Ilpeomemnuvie:

- c)OpMHUPOBAHHOCTD NPEACTABICHUI O MECTE XUMHUHU B COBPEMEHHOI Hay4dHOU
KapTUHE MHpa; IIOHMMaHUE POJIM XUMUU B (HOPMHUPOBAHMM Kpyrozopa u
(YHKIIMOHAJIBHOW I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs TPaKTUUYECKUX 3a/1a4;

- BJQJICHUE OCHOBONOJIATAIOIIMMU XUMHUYECKUMU MOHATHIAMU, TEOPHUIMU,
3aKOHaMU M 3aKOHOMEpPHOCTSMM; yBEPEHHOE IIOJb30BaHUE  XUMHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJAJEHUE OCHOBHBIMM METOJAaMH HAYYHOI'O IIO3HAHMWs, HUCIIOIb3YEMBIMH B
XUMUH: HAOJIIOZICHUEM, OINMCAaHUEM, HW3MEPEHHEM, OKCIIEPUMEHTOM; YMEHHE
oOpalaTeiBaTh, OOBICHATH PE3YJbTATHl IMPOBEICHHBIX OMNBITOB U JI€JaTh BBIBOJBL;
TOTOBHOCTb U CLIOCOOHOCTB MPUMEHSATH METO/IbI TO3HAHUS MPU PEILICHUN NPAKTUYECKUX
3a/1ay;

- c()OPMUPOBAHHOCTh YMEHHUS /1aBaTh KOJWYECTBEHHBIC OLICHKH U MPOU3BOAUTH
pacueTsl [0 XUMUYECKUM (pOopMyJIaM U YPaBHEHUSIM;

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

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

1.4. KoinuecTBO YacoB HA OCBOEHHE MPOTrPaMMbl y4eOHOMH JUCHUIIMHBI:
MaxkcuManbHON yueOHOM Harpy3Ku oOydaromerocsi /8 4acoB, B TOM YHCIIE:
00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku o0ydaroierocsi 78 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BU/IbI Y4eOHO# padoThI

Bupa yueOHoii padoThI

O0BbeM yacoB

MakcumasbHas ydyeOHasi Harpy3ka (Bcero mo nporpamMme JUCHMILIHHBI) 78
O06s13aTes1bHAsA ayIMTOPHAs yueOHAs Harpy3ka (Bcero) 78
B TOM YHCIIE:

JICKITUU, YPOKU 62
MPAKTUYECKHUE 3aHSTUS 10
1a00paToOpHbIE 3aHATHS 6

[IpomesxyTounas arrecranus B popme:

Il cemectp - muddepeHEpoBaHHBIN 3a4ET

| cemecTp - apyrue GopMbl KOHTPOJIS (CpeaIHUN OalT IO TEKYIIUM OIlEHKaM YCIIeBAeMOCTH )




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

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuaa, J1ad0paTopHble 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 ¢dopmupoBanunio
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
poeCCHOHATTLHOTO 00pa30BaHMSL.

Pa3nes 1. O0masi M Heopranmuyeckass XMMHA 46

Tema 1 OcHOBHBbIE NOHATHS U 3AKOHbI XUMHH 4 0K 02,07,09
1.1. OcHoBHBIE Conep:xanue yueOHOro MaTepuaJa
TOHTHS XUMHH CoctaB BemecTBa. XuMHUYeCKHe dJeMeHTHl. CHocoObl CyIIecTBOBAHUS 2 1

XUMHUYECKHUX JJIEMEHTOB: aTOMBI, IIPOCTHIE U CJIOKHBIE BenlecTBa. BemecTsa
IIOCTOSIHHOTO M IIEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB.
BemecTBa MOJEKYJISIDHOTO M HEMOJIEKYJISIPHOTO CTpoeHus. HM3mepenue
BemiecTBa. Macca aroMOB M MOJEKYJI. ATOMHas €IMHHLA MAaccChl.
OTHOCHTENLHBIE AaTOMHAS U MOJICKYJIsIpHass MaccChI. KommdgecTBo BCIICCTBA U
€IMHHULBI €ro H3MEpPEHUs: MOJIb, MMOJIb, KMOJb. Yucino Aboraipo.
Mounsipras macca.

1.2. OcHoBHBIE ArperaTHble COCTOSIHUS BEIIECTBA: TBepAoe (KpUCTAUIMYECKOe U aMOp(HOE), 2 1
3aKOHbI XMMHH KHUJKOE U razoo0pa3Hoe. 3aKOH ABOrajpo U €ro CileJICTBUS. MonspHsii
00bEeM BelIeCTB B ra3000pasHOM cOCTOSIHUU. OObeAMHEHHBIN Ia30BbIil 3aKOH
u ypaBHeHue MeHnneneeBa—Kianeitpona. Cmecu BemecTB. Paznuuusa mexay
CMECSAMU M XUMHUECKUMH COECIUHEHUsMHU. MaccoBas M 0oOBeMHas JOJH
KOMITOHEHTOB CMECH.

Tema 2. [lepuoguvecknii 3axoH u [lepnoanyeckas cucrema XuMu4eckux jiemenTon JI.U. 6
MenpeJieeBa 4 CTPOCHHE aTOMa

2.1. llepuoanueckmii \ Conep:xaHue yueOHOro Marepuaa




3axon /I.H.
MenneiaeeBa

Ilepuognueckuit 3akon J[.M.MenneneeBa. OtkpsiTue J[.M.MenneneeBsiM
[Tepuonnueckoro 3akoHa. [lepuoamveckuit 3akoH B (OPMYITHPOBKE
N .MenneneeBa. Ilepuognueckas Tabiuia XUMHUYECKHX DJIEMEHTOB —
rpapuueckoe  oToOpakeHHMe — mnepuoaumdeckoro  3akoHa.  CTpykrypa
MEPUOINIECKOI TaOJIUIIBL: IEpUOIbI (MaJIble U OOJNbIINE), TPYNIBI (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.
N3ortombl. CTpoeHHE SJICKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB MaJIbIX
nepuofoB. OCOOEHHOCTH CTPOEGHHSI AJIEKTPOHHBIX O000JOYEK aTOMOB
9JIEMEHTOB OOJIBIIUX TMEPHOAOB (TEepeXOoaHBIX 3JeMeHTOB). [loHsATHE 00
opburtansx. S-, p- u d-opOuTanu. DIEKTPOHHBIE KOH(UTyparuu aTOMOB
XUMHYCCKHUX JJIEMEHTOB.

2.3. 3HadyeHue
3axona JI.H.
MenneiaeeBa

CoBpemenHass  ¢popmynupoBka Ilepuoamueckoro  3akoHa.  3HAYCHHUE
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
XUMHYECKas CBA3b

Coaep:xaHue yueOHOro MaTepuaJa

Honnas xumudeckas cBsa3b. KaTuonsl, ux oOpa3oBaHHWEe M3 aTOMOB B
pe3ynbTare Ipolecca OKHUCICHHs. AHHOHBI, UX 00pa3oBaHHWE U3 aTOMOB B
pe3yspTare Ipolecca BOCCTaHOBJIECHMs. MOHHas CBsA3b Kak CBSI3b MEXIY
KaTHOHAMM W AaHUOHAMHU 3@ CYEeT DJJIEKTPOCTaTHUECKOTO MPUTSKEHHUS.
Knaccugukanus MOHOB: MO COCTaBy, 3HAaKy 3apsijia, HAJUYMIO THJIPATHOU
oOonoukn. HonHHble KpucTainyeckue pemieTkd. CBoOWCTBa BEIIECTB C
VMOHHBIM THIIOM KPUCTAJUIMYECKON PEUIETKH.

3.2. KoBajienTHaA
XMMHYecKas CBA3b.
MeTanau4deckasi
CBA3b

KoBanentnass xumuueckas cCBsi3b. MexaHH3M 00pa30BaHUS KOBAJIEHTHOU
CBA3M (00-MEHHBIH W JIOHOPHO-AaKLENTOPHBIN). DIEKTPOOTPULATENBHOCTD.
KoBasienTHble moONsipHass U HemosisipHas CBA3U. KpaTHOCTh KOBaJe€HTHOM
CBsI3U. MOJIEKYJIIpHBIE M aTOMHBIE KpHCTaJUIMYecKue pemretku. CBoHcTBa
BEILIECTB C MOJIEKYJISIPHBIMU U @TOMHBIMH KPUCTALTTUYECKUMHU PEIIETKAMU.
Meraimnueckas CBs3b. MeTajuinueckas KpHUCTAUIMYECKas pemerka |
METaJlInYecKass XUMHYecKas CB3b. DU3HMUECKHE CBOMCTBA METAILIIOB.




3.3. ArperaTHble ArperaTHble COCTOSIHUS BEIIECTB M BOAOPOJHAs CBsI3b. TBepaoe, KUAKOE U 2 1
COCTOSIHUSI BelIeCTB | ra3000pa3Hoe COCTOsHUS BewlecTB. [lepexon BemiectBa M3 OJHOTO
U BOJIOPOJHASI CBSI3b. | arperaTHOro COCTOsIHUSA B Apyroe. BonoponHas cBs3b.
Yucrtble BemecTtBa u | Yuctele BemiectBa u cMecu. llonarne o cmecu BemecTB. I'oMOreHHsle u
cmecn. lucniepcubie | rereporennble  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 y4eOHOTro MaTepuaa 4 2
PacrBopsbI. Bopna. PactBopel. PactBopenue. Bonma kak pacrBopurens. PacTBopuMoCTb 2 1
DJIEKTPOJMTHYECKAs] | BEIECTB.
AUCCOLHALMS HacpliiieHHble, HEHACBILLIEHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTH
pPacTBOPUMOCTH Ta30B, KHJAKOCTEH M TBEPABIX BELIECTB OT Pa3IUYHBIX
(hakTopoB.
MaccoBast [0S ~ PAacTBOPEHHOTO  BEIIECTBA.  DJIEKTPOIUTHUECKAs
auccouuanus.  ONEKTPOJIUTBI W HEDJIEKTPOUTHL.  DJIEKTPOJIUTHYECKas
nucconuanus. MexaHu3Mbl 3JIEKTPOIUTUYECKONW TUCCOLMALMU ISl BEIIECTB
C pa3IMYHbIMM THUIAMH XHMHUYECKOH CBA3U. ['uaparupoBaHHblE U
HeruapaTupoBaHHble HOHBI. CTENneHb 3IEKTPOIUTHYECKON IUCCOIUAIIIH.
CuiibHBIE U CITa0bIe DJIEKTPOITUTHL.
OCHOBHBIE TIOJIOKEHUS TEOPUU NIEKTPOIIUTUYECKON aucconnanuu. Kucnorsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.
MeaxcecCHOHHAs aTTeCTalUsA-TECTHPOBaHNE
IIpakTnueckoe 3ansaTue Ne 2. [IpurorosieHnre pacTBopa 3aJlaHHON 2 2
KOHLIEHTPALUH.
Tema 5. Knaccudpukanusa HeOpraHu4eCKUX CoeJUHEHU U UX CBOMicTBA
5.1. Kucaorsl 1 ux Coaepixanue yueOHOro MaTepuaJa 8
CBOIICTBA Kucnots! u ux cBoiicTBa. KHCIOTHI Kak 3J€KTPOJIUTHI, UX KiIacCU(UKALUSA 110 2 1

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




5.2. OcHoBaHUA U
COJIM M X CBOMCTBA.

OcHoBanus 1 ux cBoiictBa. OCHOBaHUS KaK 3JEKTPOIUTHI, UX
KJ1accu(UKanus Mo pa3IMuHbIM IpU3HAKaM. XUMUYECKHE CBONCTBA
OCHOBaHUH B CBETE TEOPUHU IEKTPOIIUTUUECKON Arcconuanuu. Pasnoxenne
HEpacTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIE CLIOCOOBI OTYYEHHUS
ocHoBanuii. Couu u ux cBoiicrBa. Conu Kak 37eKTposuThl. Cou 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. ConeoOpasyrolye u HecoJIeo0pa3yIoIe OKCHIBI.
OcHoBHBIE, aM()OTEPHBIC M KHCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa
OKCHJIa OT CTEIICHN OKHCJICHUs 00Pa3yIoIIero ero Merayia. XuMHYECKHIe
CBOMCTBa OKCUIOB. [loyueHue okcuIoB.

JlabGopaTopHoe 3ausiTue Ne 1. PerieHue skcriepuMeHTaIbHbIX 33/1a4 10 TEME
«Knaccudukanus HeOpraHMYEeCKUX COCTMHCHUN U UX CBOMCTBA

Tema 6. XumMnuecku

€ peaknuu

6.1.
Kaaccnpukanus
XHMHYECKHX
peakumu

Conep:xanue yueOHOro MaTepuaJa

Knaccudukanus Xumuueckux peakuui. Peakiuy coeauHeHus, pa3inokeHus,
3aMeIIeHns, 0OMeHa.
JAPK-cpennnii 6211 10 TEKYIIMM OLEHKAM YCIIeBaeMOCTH

2 cemecTp

6.2. OKMCIUTENBHO-
BOCCTAHOBUTEIbHBIC
peakuuu

Karanutuueckue peakiuu. O6paTumMble 1 HeOOpaTUMbIE PEAKIIUH.
I'oMOreHHbIE U TeTEpOreHHbIE PEAKIIUN. DK30TEPMUYECKUE U
SHAOTEPMHUYECKHE peaKIiK. TernoBoi 3pPexT XUMUYECKUX peaKuil.
Tepmoxnmuueckue ypaBHeHuUs. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaknyu. CteneHb okucaeHus. OKUCIUTEIb U BOCCTAHOBJIEHHUE.
BoccranoBurens u okucienne. MeTo 31eKTpOHHOTo OanaHca 1is
COCTaBJICHUS YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINM.

6.3. CxopocTh
XMMHYECKHX
peakuuii

CkopocTh XMMHUECKUX peakuuid. [IoHaTHE 0 CKOPOCTH XUMUYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIUH OT pa3InYHbIX
(akTOpOB: MPUPOIBI PEATUPYIOIINX BELIECTB, UX KOHIIEHTPALUH,
TEeMIIEPaTyphl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BAHUS
Karann3aropoB. OOpaTUMOCTh XMMUYECKUX peakiuii. OopaTuMele U
HeoOpaThMble peakliui. XMMUYECKOe PAaBHOBECHE U CIIOCOOBI €0 CMEIICHHUS.
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Tema 7. MeTa/sIbl 1 HEMeETAJLJIBI

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. Meramuiorepmusi.

7.2. O0mme cnocoonbl
MOJIyYeHHS
METAJLJIOB

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

7.3 HeMeTa/iIbI

Hemerannsl. OcobenHocTy cTpoeHus aToMoB. Hemeranisl — npocteie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJIOT€HOB OT UX IOJIOKEHUS B
HepHOHHqCCKOﬁ cucreMe. OKHCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETaJUIOB B 3aBUCHMOCTH OT UX TIOJIOKEHHS B PSLY
IIEKTPOOTPULIATETHHOCTH.

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

2,3

Pa3nen 2 Opranuyveckasi XumMus

30

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

Coaep:xanue y4eOHOIro MaTepHuaJia

[Ipeamer oprannueckoit xumuu. [IpupoHbIE, HICKYCCTBEHHBIE U
CUHTETHUYECKNE OpraHUUeCcKue BemecTBa. CpaBHEHNE OPTaHNYECKUX BEILECTB
C HEOpraHM4eCKUMHU. BaleHTHOCTh. XMMHUYECKOE CTPOEHUE KaK MOPSIIOK
COCIMHEHMS aTOMOB B MOJIEKYJIBI 1O BAJICHTHOCTH. Teopus CTpoeHUs
oprannyeckux coequHeHnii A.M.bytiepoBa. OCHOBHBIE MOJOXKEHUS TEOPUU
XUMHYeCKoro crpoenus. izomepus u nzomepsl. Xumudeckue GopMysasl U
MOJIETN MOJIEKYJ B oprannueckoil xumuu. Knaccudukanmst opraHnaeckux
BeniecTB. Kiaccuduxarys BemecTB M0 CTPOSHUIO YITIEPOJAHOTO CKEeTa U
HaIMuuio QyHKIMOHAIBHBIX Ipymil. ['omonoru u romosnorus. Hauana
HoMmeHkarypsl [UPAC. Knaccuduxanus peakunii B opraHMueckoi XUMHUH.
Peakuuu npucoeauHenust (ruIpupoBaHus, rajJoreHUpoOBaHUs,
TUIpOraJlor€HUpOBaHMsl, TUApaTalyy). Peakium oTmiemnyieHus
(merunpupoBaHus, IETUAPOTATOreHUPOBAHUS, JeruapaTanun). Peakium
3amellenys. Peakuuu usomepusanuu.

N

JlaGoparopHoe 3ansaTue Ne 2. MU3rotoBieHue MoJened MOJEKYI
OpraHUYECKUX BEILIECTB.

Tema 9. YriieBogopoas! U MX NPHPOJHBbIE HCTOYHUKH

10

9.1 AakaHbl

Conep:xaHue yueOHOro MaTepuaJia

OK 02,07,09
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AnkaHbl. AIIKaHbl: TOMOJIOTMUECKUU psI, HW30MEpUS M HOMEHKIATypa
AIKaHOB. XHWMHUYECKHE CBOWCTBAa aJKaHOB (MeTaHa, JTaHa): TOpPCHHE,
3aMeIleHNe, pa3ioxKeHue, neruapupoanue. [I[pumMeHeHne alKkaHOB HA OCHOBE
CBOJWCTB.

9.2. Auikenbl. /lueHbl
U Kay4yyKH

AnKeHbl.  OTUJEH, €ro  NoJiydeHue  (JeruJpupoBaHUEM  ITaHa,
JernoauMepu3alueld MOoJUAITUIICHA). ['omonoruyeckuid psig, HU30Mepus,
HOMEHKJIaTypa aJIKEHOB. XHUMHUYECKHE CBONCTBA JTHJIEHA: TOpEHUE,
KauecTBEHHbIE peakiuu (oOecuBeyrBaHHEe OpPOMHOM BOJBI W pacTBOpa
repMaHraHaTa Kajiwus), Tuaparauus, noinumepuszanus. [Ipumenenue stuiieHa
Ha OCHOBE CBOICTB.

Juensl u xayuyku. lloHATHe O JueHax Kak YrieBoJOpoJax C ABYyMs
NBOMHBIMU  CBA3iMU. CoONpsyKeHHbIE JUeHbl. XUMHUYECKHE CBOWCTBA
Oyragmena-1,3 w wm3ompeHa: oOeCIBEYMBAaHWE OpPOMHOW  BOJBI U
nojnuMepus3anus B Kaydyykd. HarypanbHbli M CHHTETUYECKHE KAay4dyKH.
Pe3una.

9.3. AIKMHBI 1
ApeHbl

Ankusbl.  AnerwieH. XHMMUYECKHE CBOMCTBa  aleTUJIEHA: TOPEHME,
oOecuBeurBaHne OpPOMHOW BOJIBI, TPUCOSAMHEHHWH XJOPOBOAOPOAA W
runparanus. IlpumeHeHue aneTuiieHa Ha OCHOBE CBOWMCTB. MekkiaccoBas
M30MEpPHUSI C aNKaAUEHAMHU.

Apenbl. benzon. Xumuueckue cBoilcTBa O€H30ja: TOpPEHUE, pPEaKLUU
3aMeleHusl (rajJjoreHupoBaHue, HuTpoBaHue). llpuMeHeHue OeH3oa Ha
OCHOBE CBOWCTB.

9.4. Ilpupoansbie
HCTOYHUKH
yIJIeBOI0PO/I0B.

[IpuponHble MCTOYHMKM  yriaeBojopoaoB. Ilpupomnelii ra3:  cocrtas,
npuMeHeHue B kadecTBe TorumBa. Hedts. CocraB M mepepaboTka He(TH.
[leperonka Hed . Hedrenpoaykrs

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 sTaHoIa OpOKEHUEM TIIFOKO3bI U THApaTalMen STUJIeHa.
I'unpoxcunpHas rpymnmna kak GyHKIuoHanbHas. [ToHsTHE 0 MpeaenbHbIX
OJIHOATOMHBIX CIIUpTaxX. XMMHUUECKUE CBOMCTBA 3TAHOJIA: B3aUMOJACUCTBUE C
HaTpueM, o0pa3oBaHKE MPOCTHIX U CIOKHBIX 3(UPOB, OKUCIIEHUE B allbJETU/I.
IIpumeHneHne sTaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS
JUIsl OPTaHU3Ma YEJIOBEKa U IPEyIPEKICHNUE.
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10.2. ®denoa

I'muuepuH Kak NpeacTaBUTENb MHOTOATOMHBIX ciupToB. KauecTBeHHas
peakuus Ha MHOroaToMHble ciupThel. [IpuMmenenne rnunepuna. @enon.
dusnueckue U XMMUYEeCKHe CBOHCTBa (penosa. B3aumMHoe BIusHIE aTOMOB B
MoJieKyJie (peHosa: B3auMoJecTBHE C ITMIPOKCUIOM HATPUsSI U a30THOM
kucnotoi. [Ipumenenue Gpenona Ha OCHOBE CBOMCTB. Anbaeruibl. [loHsTre
00 anmpaerunax. AnpJeruisas rpynmna kak GyHKIuoHaIbHas.
@opManbIErua U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOLLYIO KUCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMM crupT. [losrydeHne anpaernios
OKHCJICHEM COOTBETCTBYIOUINX cIUPTOB. [Ipumenenue popmanbaernaa na
OCHOBE €r0 CBOMCTB.

10.3. Kap6oHoBbie
KHCJIO0THI

Kap6onoseie kucnotsl. [Tonstue o kapOOHOBBIX KucnoTax. KapOokcunbHas
rpynna kak ¢GyHKIMOHaIbHas. ['oMOnIorudeckuii psiji npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyueHne kapOOHOBBIX KUCTIOT
OKHCJICHHEM aJIbJIETHI0B. XUMUYECKHE CBOMCTBA YKCYCHON KUCIIOTHI: 00IIHe
CBOWMCTBA C MUHEPATBHBIMUA KHCIIOTAMHU U PEaAKIHS dTepUDHUKAITIH.
[IpumeHeHne yKCyCHOM KUCIIOTHI Ha OCHOBE CBOMCTB.

10.4. C1o:kHbBIe
3QUpPHI U KUAPBI

Beicmme xupHbIE KMCIIOTHI HAa TPUMEPE NAIIBMUTUHOBOW U CTEAPUHOBOM.
Croxuble 3¢upbl 1 xkupbl. [losryueHne cinoxHbIX 3PUPOB peakuen
srepudukanyu. Cinoxabie 3pUpPHI B TPUPOJE, nX 3HadueHue. [Ipumenenne
CJIO’KHBIX 3(hUpOB Ha OCHOBE CBOMCTB. JKHMpPHI KaK CI0XKHbIE F(DUPHI.
Knaccudukanms sxupoB. XuMHUYECKHE CBOWCTBA KUPOB: THAPOIIHU3 U
TUAPUPOBAHUE KUAKUX )KUPOB. IIpMeHenne ;KUpoB Ha OCHOBE CBOMCTB.
Mpsuna.

10.5. YraeBoanl

VYraeBosl. YIieBoibl, UX KilacCU(UKAIUA: MOHOCaXapu sl (TIII0KO03a,
bpykTo3a), Mucaxapu bl (caxapo3a) U mojmcaxapuibl (Kpaxman u
LeJITI0103a). [ TI0K03a — BEIIEeCTBO ¢ IBOMCTBEHHOM (pyHKIMENH —
aNbAECTUIOCIUPT. XUMUYECKUE CBOMCTBA TIIFOKO3bI: OKHUCIICHUE B
TJIFOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COPOUT, CIUPTOBOE OpOXKEHHUE.
[IpumeHeHue rI1I0K03bl HA OCHOBE CBOWCTB. 3HAUEHUE YITIEBOIOB B KUBOU
MIPUPOJIE U )KU3HU uernoBeka. [IoHsATHE 0 peakuMsIX NOJUKOHAECHC AN 1
TUAPOJIN3a HAa IPUMEPE B3aNMOITPEBPAICHUI: TIIFOK03a «>T0JUCaXaphI.

Tema 11.
A3oTcoaepxaiue
OpraHn4yeckKme
coeMHEeHUsI.
IHonumepsl

Conep:xanue yueOHOro MaTepuaJia

Awmunbl. [TonsTie 06 amuHax. Anudarudeckue aMMHBI, UX KIacCUPHUKALMS U
HOMEHKJIaTypa. AHUJIMH KaKk OpraHu4YecKoe ocHoBaHue. [lomyuenne aHunmHa
n3  HuTpoOeH3osna. IlpuMmeHeHue aHWIMHA HAa  OCHOBE  CBOWMCTB.
AMUHOKHCIIOTBL. AMUHOKHCIOTHl Kak aM(oTepHble AU(YHKIMOHAIbHBIE
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OpPraHMYeCKHE  COCIUHEHUA. XUMHUYECKHME  CBOWCTBA  aMHHOKHCIIOT:
B3aUMOJICHCTBHE C IMIEIOYaMH, KUCJIOTaMH W JAPYT C JIPyrom (peakius
nonukoHAeHcanuu). llentugHas cBs3p u  nonunentunsl. llpumenenue
AMHUHOKHCJIOT Ha OCHOBE CBOMCTB. benku. [lepBuunas, BropuyHas, TpeTUuyHas
CTPYKTYpBI O€TKOB. XMMHUYECKUE CBOMCTBA OENKOB: TOPEHUE, ICHATYPALIHS,
THAPOJIN3, IBETHBIC peaknuu. buonorndyeckue Qpynkiuu 6enkoB.Ilommmepsr.
benku wu momucaxapuapl kak Ouomonumepbl. Ilmactmaccel. I[lomydenue
MOJMMEPOB peakuueit MOJIMMEpHU3alUU u TTOJIMKOHICHCAIIVH.
TepMmornacTuyHble W TepMOpEaKTUBHBIE TuIacTMacchl. [IpeacraBurenu
mactMacc. Bonokna, ux knaccudukanus. [lonmydenue BosmokoH. OTaenbHbIe
MPEACTABUTENN XUMHYECKUX BOJIOKOH.

IIpakTuyeckoe 3ansitue Ne 4. PemieHue SKCIEpUMEHTAJIbHBIX 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

14




3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
JUCHMUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHU 0 Y4eOHOM TUCIUTIIUHBI

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, J1a0OpaTOpUM XHMHUU JUIS TIPOBEACHUS 3aHITHH JISKIIMOHHOTO THIIA,
PaKTUUECKUX, JTAIOOPATOPHBIX 3aHSATHH, B TOM YHUCJIE TPYINIOBBIX, WHAUBUIYATbHBIX,
IMUCbMEHHBIX, YCTHBIX KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJSA U IMPOMEKYTOUHOU
aTTECTaIlUU.

O6opynoBanue:

- pabouee MeCTo Mperno aBaTes;

- CIIELUAIIM3UPOBAaHHASA MEOEb (CTOMBI, CTYJIbS 110 KOJIMYECTBY 00yHarOIUXCs);

- TOCKa yYCHUUIECKasl.

Texaudeckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATIISIIHBIE  TOCOOMS:  TUTaKaThl, y4eOHO-HAIJISAJHBICE  ITOCOOMS,
obecrieunBaroIMe TEMaTUUECKUEe WLTFOCTPAIIMU 110 pabouel mporpaMMme JUCITUILINHBI,
B TOM YHCJIe, BUJICO-ay MO MaTepHaIbl, KOMITBIOTEPHBIC MTPE3CHTAITUH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
100aabHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe U HHPOPMALMOHHOe  olecrneyeHHe
peasu3anuu y4e0HO JUCHUIJINHBI

OcHOBHBIE YUeOHbIe U3IaHUs

1. Audunorenora, U.B. Xumusi: y4eOHUK U MPAKTUKYM IS CPEIHETO
po¢heCCUOHAIBHOTO obOpazoBaHust / . B. AaduHoreHosa, A. B. baOkog,
B. A. IlonkoB. — 2-e 3., uctp. u non. — Mocksa : U3narensctBo FOpaiit, 2020. —
291 c. — https://urait.ru/

2 Aprtemenko A.W. Opranumdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
m3a., wucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaIbHOE
obpazosanue). ISBN 978-5-406-00916-1

3 EcrecrBo3nanue. Xumus/ ["'adbpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— 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.,
uctp.- u gon.- M.: KHOPYC, 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 BopoOseBEI 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 (O6pa3oBaTenbHbIN CAUT MJIS ITIKOJHBHUKOB «XUMHUSD ).

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

MeTtoauyeckue yKkazaHusi JAJsl 00y4AIOIIHXCS 110 OCBOEHUIO THCITUTLTHHBI

10. MeToandeckne yka3aHus JJIsi 00YJArOIIMXCS MO BBIMTOTHEHUIO MPAKTHYECKUX
paboT.

11. Meroanueckre yka3zaHus sl 00ydaromuXcsl IO BRIMOJHEHUIO J1a00paTOPHBIX
paboTt
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4. KOHTPOJIb MW OHLEHKA PE3YJbTATOB OCBOEHUSI
AYYEBHOU UCITUITJIMHbI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

DopMbI U METOAbI
Pe3yabTaThl 00y4yeHust KOHTPOJISA M OLleHKH
pe3yJabTaToB
o0yueHust

Tekyluii KOHTPOJIb:

Obwue Komnemenyuu: y
- OIIPOC YCTHBIM

OK 02. OcymiecTBiATh MOMUCK, aHAINW3 U HWHTEPHpPETAHIO HH(pOpMAIH,

. . OHTAJIbHBIN );
HE0OXOIMMOM sl BHITIOJTHEHUS 3a7a4 TPO(HeCCHOHATEHOM e TEIIbHOCTH. (ql;i OHEHME );
OK 07. CopneiicTBOBaTh  COXPAHEHHIO  OKPYXAalolled  Cpebl, 1260DATODHOG
pecypcocOepexeHnto, 3(PPEeKTUBHO EHCTBOBaTh B  YPE3BBIYANHBIX a60§m‘ p
A pBLIHOJ';HeHHe
OK 09. Hcnonbs3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTUU B N

. IPAKTUYECKON
poheCCHOHATTLHON IeATENILHOCTH. AGOTLL
IIpeomemnuie pezynomamol: ?HHIMBHH ATBHAS
- cOpMHPOBAHHOCTh MPEICTABICHUA O MECT€ XUMHH B COBPEMEHHOM dbopma a%]OTLI)
HAyYHOM KapTHHE MHUpA; MOHUMAaHHE POJIU XUMHUU B (OPMHUPOBAHUU pMap
Kpyrosopa H KIIMOHAJIBHOM TIPaMOTHOCTU YE€JIOBEKa [UIsl PEleHUs
PYrosop ym p p [IpomexxyrouHnas

IIPAKTUYECKUX 3a7ad;
- BJIQJICHUE OCHOBOIIOJIATAIOIIMMHM XMMHYECKUMU IOHATUAMH, TEOPHUSAMHU,
3aKOHAaMH M 3aKOHOMEPHOCTSIMM; YBEPEHHOE I10Jb30BaHUE XMMHYECKON
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIQJICHHE OCHOBHBIMU METOJAMH HAay4HOI'O ITI03HAHMS, UCIIOJIb3yEMBIMU B
XVUMHU: HaONIOJIEHUEeM, OIMCAaHHWEM, H3MEpPEHUEM, OSKCIEPUMEHTOM;
yMeHHe 00palaThiBaTh, OOBICHATH PE3YJIbTaThl MPOBEIEHHBIX OIBITOB U
JieN1aTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTh MPUMEHSATH METO/Ibl TTO3HAHUS
IIPU PELICHNUN MTPAKTHYECKUX 3a/1a4;

- c(OpMHPOBAHHOCTh yMEHHUS JaBaTh KOJIMYECTBEHHBbIE OLIGHKH U
MIPOU3BOJIUTh PACUETHI [0 XUMUYECKUM (POpMYJIaM U YPaBHEHHUSIM;

- BIQJICHUE TMpaBWJIAMU TEXHUKH O€30MacCHOCTH NpPU HCIOJIb30BaHUH
XUMHUYECKUX BEUIECTB;

- c(hOpMUPOBAaHHOCTb COOCTBEHHOM TO3MLUU 10 OTHOLICHHIO K
XUMHUYECKON MHPOpMAIUH, ITOTYy4aeMOl U3 pa3HbIX HCTOUHUKOB.

aTTecTtanus B popme:

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

2 cemecTp —

Qg depeHIIMPOBaHHBIN
3a4€T.

Meroa npoBeneHus
IIPOMEKYTOYHON
aTTecrauuu 2
CEMECTpa: BBIIIOJIHEHHE
KOMIUIEKCHOTO 3aJJaHus

4.2. ®oHJ OLCHOYHBIX CPEACTB MJISl IPOBEACHUS TEKYUIEro KOHTPOJIS U
NMPOMEKYTOYHOM ATTECTAUNH O0YYAKOLIMXCH 110 JTUCHHUILIHHE

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

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

YMEHUH, XapaKTepu3yromux GopMUpOBAHNE KOMIETEHIIUN COAEPKATCS B MPUIIOKEHUU
1.
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Ipuioxenue 1
KoOHTpPOJIbLHO-01IEHOYHBIE CPeACTBA
AJIA IPOBEACHUS HpOMe)l(yTO'lHOﬁ aTTeCTAalluM 110 JTUCHUIIJINHE
OY /.11 XUMUA

1.1. ®opma npomexxyTouHoii arrectanuu: uddepeHnnpoBanHblii 3a4€T (2 cemecTp).
1.2. Cucrema oueHMBAHUS Pe3yJIbTATOB BbINOJHEHHUS 3aJaHU

OneHuBaHue  pe3y/ibTaTOB  BBINOJHEHWS  3aJaHUd  NPOMEXYTOYHOM  aTTecTaluu
OCYILLIECTBIISETCA HA OCHOBE CIIEAYIOUIMX IIPUHIIMIIOB!

JIOCTOBEPHOCTH OLICHKM — OLIEHUBAeTCs YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAaKTUYECKOTO OMbITa, OOMUX M NPO(PecCHOHANIBHBIX KOMIETECHIUH, MPOJEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBINIOJIHEHUS 3a/1aHus;

AACKBATHOCTHU OLICHKHM — OILICHKA BBIIIOJIHCHUA BaIIaHI/If/’I A0JDKHa MPOBOJUTHCA B OTHOIICHWUUN
TeX KOMIIETEHIIMH, KOTOpble He0OX0AUMBI 1151 3(PPEKTUBHOTO BBHIIIOIHEHUS 3a/1aHUS;

HAaOgCKHOCTH OLCHKH — CHCTEMa OICHUBAHHS BBIIIOJIHCHUA 3aI[aHI/If/'I JOJDKHa O6HaI[aTI)
BBICOKOW CTENEHBIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OIICHKAX YPOBHS CHOPMHUPOBAHHOCTU
3HaHUH, yMEHUH, IPAKTUYECKOI 0 OIBITA, OOLINX U MPO(HECCHOHAIBHBIX KOMIETEHIUI 00yJaroLIXCs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHBAHUs BBIITOJIHCHUA 321[[21HHI71 JOJDKHaA ITO3BOJIATH
MHTETPAaTUBHO OLIEHUBATh 00IIMEe U NPO(eCcCHOHAIbHBIE KOMIIETEHIIMN 00YYaroIuXCs;

00BEKTUBHOCTHU OICHKUM — OICHKA BbINMOJHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJDDKHaA ObLITH
HE3aBUCUMON  OT  0COOEHHOCTeW  NpO(ecCHOHANbHOM  OpHUEHTAlMM  WJIM  [peInoYTeHUi
IIPENOoIaBaTeNe, OCYILECTBIIIOIMUX KOHTPOJIb WM aTTECTALMIO.

[Tpu BBINOIIHEHUH IPOLIETYP OLEHKH 3a/laHUH NCIIOIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METO/IbI:

- MCTO/ pacucTa INCPBUIHBIX 63,JIJIOB;

- METOJ pacueTa CBOJIHBIX OalIoB.

P€3y.HBTaTI>I BBIITOJIHCHU L 3a11aH1/1ﬁ OLCHUBAKOTCI B COOTBCTCTBUU C pa3pa6OTaHHLIMI/I
KPUTEPUSAMHU OLICHKH.

Hcnonp3yetcs nsitu OanbHas 1MIKajia JUisl OEHUBAHUS PE3yIbTaTOB O0yUEHUS.

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

Ounenka Konn4yectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOr0 U NMPAKTHYeCKOIo
3aJaHusl, CPeIHUH 0aJ)1 MO0 MUTOraM aTTeCTALMHU

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

«HCYOOBJICTBOPUTCIHLHO

1.3. KOHTpPOJILHO-0LIEHOYHBIE CPeCTBA
1.3.1 3apanmne:
3ananue:
1.TectupoBanue.
2. Pemenuie 3amaun.

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3agannsax 1-20 BbIOEpH NPABHJILHLIA OTBET H MOTYEPKHH €ro.
IIpaBHJILHBIA OTBET MO:KET ObITh TOJLKO OHH.

1. Katuous! — 710
1. ITonoXxuTEIbHbLIE NOHBI,
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OTpI/IHaTeJIBHBIe HOHBI,

I'mppatupoBaHHBIE MONOXKHUTEIBHBIE HOHBIL;
I'mppatupoBaHHbBIE OTPULIATEIIBHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHJIBHBIX AJIEKTPOJIUTOB;

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

BoccTanoBuTens - 3TO BEIICCTBO:

Otnaroiee 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;
Xopu1 Kaus.

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 OTKPBLI:

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

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heanextponutsr;
JuctunnupoBaHHas BoJa.

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

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

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

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

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

HNouHbIE 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 .KaGnykoBbim;

C.Appennyc;

H.H.CemcHOBBIM;

Bant-T'opdom.

Awnh e

19. CepHas KuCjI0Ta — 3TO:

Cnabast KHCIoTa;

CunbHas KUCIIOTa;

OnHOOCHOBHAS KHUCIIOTA;

OaHOOCHOBHASI OSCKUCIIOPOHAS CHIIbHAS KHCIIOTA.

Awnh e

B 3agapusx 21-24 Heo0X0AMMO YVCTAHOBHTHL COOTBETCTBHE MEKIAV COAEPKAHHEM IIepBOro M
BTOPOro CTOJ00B. OTBET 3anUChIBACTCH B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKAY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3ULINH,
0003HaYeHHOI OYKBOH, MMOA0EPUTE COOTBETCTBYIOIIYIO IMO3UINI0, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbl KUCIIOTHBIE

B) NO 3) okcuabI HECOIe0OpasyrolIue

4) conM KUCTBIC
22. YCcTaHOBUTE COOTBETCTBHE MeX a1y (POpMYIIOil BellecTBa U KIacCOM/TPYIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHT: K KaXKI0W MO3UIUH,
0003HaYeHHOM OYyKBOIi, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUYECHHYIO

uudpoi.

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

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

23. YcTaHOBUTE COOTBETCTBHE MEX/1Y Ha3BaHUEM BEIIECTBA U KJIACCOM/TPYIIION,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3UIINH,
0003HaYeHHOI OyKBOI1, M0A0EpPUTE COOTBETCTBYIOILYIO O3UINIO, 0003HAUYEHHYIO

udpoil.

A) SO, 1) conn

B) CuCl, 2) KHCII0Ta

B) HBr3) pactBopuMmblii THAPOKCH]

I') MnO 4) KUCIIOTHBIN OKCH/]T

5) OCHOBHO# OKCHJT

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOi BellecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEHIECTBO MPUHAJICKHT: K KaXKIOW MO3UITUH,
0003HaueHHOI OyKBOH, M010EPUTE COOTBETCTBYIOIIYIO MMO3UINI0, 0003HAUEHHYIO

nudpoi.

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

B) KCr(SOy); 3) ocHOBHas COJb

4) nBOWHAsI COJIb
B 3aganusax 25-28 orBeT HEO0XOAUMO 3aANMCATHL B VCTAHOBJEHHOM JJs1 OTBeTa moJje. OrBeTomM
MOKeT 0bIThL HUdPa, 0OTACJLHOE CJI0B0, CJI0BOCOUETAHUE. (3aAKpPLITasg dopma)
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25. Ilpopomxure NpeUIoKEHHUE: BaJEHTHBIA Yroa Npu sz—rHGpHnmauHH ANIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

26. IlpomoikuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOTO COCTaBa, HO pPa3jIMYHOIO CTPOEHUS C
Pa3IMYHBIMU CBOMCTBAMHU HA3bIBAOT)

27. Ilpopomkure NpeyioKEHHUE: aJIKEHbl — 3TO YIJIEBOAOPObl, UMEIOLIKE. . .

28. IIpogomkuTe npeioKeHue: BelecTBa OyTaH U IEHTaH 110 OTHOLICHUIO JPYT K APYTY SBISIOTCA. . .
B 3aganusx 29-30 oTBeT HEOOX0AMMO YCTAHOBHUTH NPABUIBHYIO N0C/I€/10BATEJbHOCTD AeHCTBHI.
OTBeT 3anKMChIBACTCH B TA0JAUIY

29. YcTraHoBUTE MOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOI0 Psijia aIKaHOB:

A) iporian

b) nenran

I') metan

) 6yran

E) atan

30. YcraHOBUTE N1OCIIEN0BATEILHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHNUS:

A) oOpBbIB 11€TTH

b) 3apoxxnenue (MHULMUPOBAHUE) LIEITU

B) paszButue nenu

I[IpuMepHbIe NPpaKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctwinupoBaHHOW BOABI PacTBOpWIM 2 I XJjopuzaa Hartpus. Paccumraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM PacTBOPE.

2. B 2 1 pactBOpa cepHoii kucinotel coaepxurcs 456 r H2SO4. Paccuuraiite MmaccoByo
JIOJTFO paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIKO BOJIbI M COJIM HYKHO B34Tbh, YTOObI mpurotoButh 250 r 10%-ro pactBOpa
HUTpaTa HaTpus?

4, B 1 xr 60%-ro pactBopa conu qo6aswim 50 r 3Toi conu. KakoBa MaccoBast 10115 COJIU B
norydeHHOM pactBope? OTBET OKPYTIIUTH 10 JECATHIX.

S. OmnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro OT B3aumopencTBus 10 r xyopuaa
HaTpHUs U HUTpaTa cepedpa.

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

7. Cwmemanu 25 0 r pacTBOpa MOBapeHHOU coyn ¢ MaccoBor nosiert 15% u 30r pactBopa ¢
MaccoBoit goneit 20%. OnpenenuTe MacCOBYIO JIOIO B MOJYYEHHOM PacTBOPE.

8. [Tpu B3aumopeicTBUN Kanblus ¢ BoJoH oOpazoBaniock 0,3 MOJIb I'MJIPOKCHAA KAJIbLUS.
Kaxoit 00beM Bogopoaa( B muTpax, H.y.) IPH 3TOM BbLACTUICS ?

9. N3 250 r pacTBOpa MOBapeHHON CONM C MaccoBOoM nosied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIIO COJIM B TIOJTy4YEHHOM PacTBOPE.

10.  Kakyro Mmaccy comu ( B rpammMax) Hajo n06aButh K 300 r pacTtBopa ¢ MaccoBoM fosei

xjopuaa kanus 15 % st momyueHus pactBopa ¢ MaccoBou jgoineid 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, €CIIU:

- 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 YCTAHOBJIECHHME IMPABHIBLHOW IMOCIEN0BATEIBHOCTH YCTAHOBIIEHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD

- 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 MaxkcuManbHBIN OasT
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 cooTBETCTBUM
3a/IaHus C KPUTEPUSMU OLICHKH
1| Odopmienue ycjioBus 3a1aHusl MakcuMaabHbIH 01
—0,2 6anna
- BepHO 0OPMJICHO yCIIOBHE 3a/1a4H, IPEACTABICHBI BCE XMMUUECKUE 0,2
BCJTMYNHBI
- ycloBue 3afanusi 0hOpMIICHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0,1
MIPEJICTABJICHBI HE BCE XUMUYCCKHIE BEITUIHHBI
- yclioBue 3afanusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 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 (DOPMYJIax, HCIIOJIH3yeMbIX B PCIICHUH 33291
- JomylieHa | HeTOYHOCTh MPU 0003HAYEHUU CUMBOJIOB B YCIIOBUU 0,1
3a1a4u, | HETOYHOCTH B JOPMYJIax, UCTIOIb3YEMbBIX B PEIICHUH 33]1a4H
- jJormyiieHo 2 u 0oyiee HETOYHOCTU TPpU 0003HAYEHUH CHMBOJIOB B 0
yCIIOBUU 3ajauu, 2 U 6osee HeTouHocTeN B (hopMyIax, UCIOIb3yEMbIX
B pPEIlICHUU 3aa4u
3| Cobuio1eHHEe aITOPUTMA pelieHust MaxkcumasbHbIi 6211
—0,1 6a11a
- perieHue 3aa4u OCYIIECTBIISIETCS TI0 aJITOPUTMY: 3aIUCh 0,1
HEOOXOIUMBIX XUMUYECKUX (POpMyII,BepHasi pacCTaHOBKA
KO3 (HUIIMEHTOB, MaTEMaTHUECKUN Pacu€T MpaBUIbLHO MOA00PaHHBIX
K02()PUIIMEHTOB UpelIeHUe 10 XUMHYECKON opMyiie
- QITOPHUTM PEIIEHUS 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAMHUI U3MepeHUsI PU3MUYECKUX BEJIUYUH B MaxkcumasbHbIi 6211
Mexnynapoanyo cucremy exunun (CH) —0,3 6a11a
- BEpPHO TIEPEBEACHBI PACUETHI MIEPEBOIA BCEX CIMHUI] U3MEPEHHS 0,3
dbuznueckux BenuurH B MexayHapoanyto cuctemy eauauil (CH)
- momyiieHa 1 ommOKa Mpu MPOBEICHUH pacdeTa MepeBo/ia eaMHHUIL 0,2
u3MepeHus GU3NIECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY €IMHHUII
(cn)
- JIOTYIIEHBI 2 OUTMOKY MPHU MPOBEICHUH pacueTa MepeBoia eIMHUI] 0,1
U3MepeHUs PU3NICCKUX BETUYHH B MeXTYHAPOIHYIO CUCTEMY €IHHHIIT
(CH)
- HEBEPHO MPOBEJICHBI PACUYETHI MEPEBOJIA BCEX CAMHUI] MU3MEPEHUS 0
dbuznueckux BenuurH B MexayHapoanyto cuctemy eauauil (CH)
5| Ucnonb3oBanue XuMuuyecKHX (popmMyJ1 1Jisi pelieHus1 3a1a49u MaxkcumasbHbIi 02171

— 0,4 6anna

- BEPHO U [IOCIIEI0BATEIBHO 3aIMCAaHbl BCE (POPMYJIBI B COOTBETCTBUU C

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

- IPaBUJIBHO COCTABJICHBI YPABHECHUA, CBA3BIBAIOINE XUMUYECCKUE
BEJINYUHBI

- BCPHO, HO HEIOCJICAOBATCIIbHO 3alliCaHbl (bOpMy.HH B COOTBCTCTBHHU C
CHMBOHHKOﬁ, HGO6XOI[I/IMOI71 JJIA YCTAaHOBJICHHA COOTHOIICHU S
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKMMH BCIMYNHAMU

- HIpPaBUJIIBHO COCTABJICHBI YPABHCHU A, CBA3BIBAIOIIINC XUMUYCCKHUC
BCJIIMYHUHBI

0,3

- (opMyIIBI 3aMMCaHbl OCIEI0BATEIBHO, HEBEPHO 3amucana hopmyia
B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM /Il YCTaHOBJICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEXTY XUMUYECKUMHU BEJIMYMHAMU

- JIOmyIlleHa OJ{Ha OIIMOKa MPU COCTaBICHUH YPaBHEHUH,
CBSI3BIBAIOIIMX XUMUYECKHE BETUYUHBI

0,2

- (opMyJIBI 3aITMCaHbl HEMOCIICIOBATEIILHO, HEBEPHO 3amucana 1
(dbopmysia B COOTBETCTBHHU C CUMBOJIMKOM, HEOOXOIUMOM IS
YCTAHOBJICHHSI COOTHOIICHUS CYIIECTBYIOMIETO MEXITYy XUMHUECKUMHU
BCIIMYNHAMU

- JIOMyIIEeHa OJIHA OIKOKA IIPU COCTABJICHUH YPAaBHEHHIA,
CBA3BIBAIOIINX XUMHWYCCKHUEC 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

MakcuMAJIBHBIA 02J11
— 0,4 6anya0B

- BEpHO MIPOU3BEACHBI BCE MATEMaTUYECKHE PACUEThI 10 BCEM
XUMHUYECKHM (DOpMysIaM B COOTBETCTBUU C CAMHUIIAMU U3MEPCHHIMA
xumuaecknx BeianunH (CH);

- BCE pe3yJIbTaThl MATEMAaTHYECKUX PAacueTOB coziepkar mudpoBoe
3HauUEHUE M COOTBETCTBYIOIIEE eMy 0003HAUCHUE eIUHUIIBI H3MEPEHUs
xumuyecknx BennunH (CH)

0,4

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

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

0,3

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

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

0,2

- HEBEPHO MPOMU3BEJEH MATEMATUYECKUI pacyeT Mo | XuMuyecKom
dopmyie 6e3 ykazaHusl eIMHUI] U3MEPEHUN (PU3NUECKUX BETHUUH
(Cn);

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

0,1

- HCBCPHO NPOU3BCACHBI BCC MATECMATUUICCKUC PACYCThI

0

OTBeT nocJjie pemieHus 3a1a4n

MakcuMaJbHBIH 0aJ11

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 MaxkcumanbHbIi 6211
— 0,2 6a10B
- 00BsICHEHHUE PEIICHUs 3aJ]aHusl TTOCJIEI0BATEIbHO, 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
pEIIeHUSs 3aJIaHus, BHIBOJIbI apIYMEHTUPOBAHBI 1 0OOCHOBAHbBI; CTYACHT
UCIBITHIBACT HE3HAUUTENbHBIC 3aTPYIHEHUS, OTBEYas Ha
COITYTCTBYIOIIME BOIIPOCHI

- 3HAYUTEJIbHO HapYyIIEHA 0CJIEI0BaTEIbHOCTD, JIOTUKA O0bACHEHUS 0
pelieHus 3aJaHus (CTyIeHT HE MOXKET 0OBSACHUTh, KAKUM 00pa3omM
IpULIEN K PELICHUIO 331aHus ), BEIBObI HE MOTYT CUHUTAThCSA
apryMEHTHPOBAHHBIMU 1 0OOCHOBAaHHBIMH; CTYJCHT UCIIBITHIBACT
3HAYMUTENIbHbIC 3aTPYIHEHUs], OTBEYasi Ha COYTCTBYIOLINE BOIPOCHI

UTOI'o 2

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

1.5. VYuyeOHo-meToaMuyeckoe M HUHPOpPMALMOHHOE oOecnevyeHUe [JIA TMPOBeAeHHUs
NPOMEKYTOYHOM aTTecTalul

OcHoBHBIE yUeOHbIe U3TaAHUA

1. Amndunorenosa, M. B. Xumus: ydeOHUK U IPAKTUKYM ISl CPEIHETO MPpodeccrnoHalIbHOTO
obpazoBanus / U. B. Aupunorenora, 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: yuyeObnuk /AWM. Apremenko.- 5-e u3f., ucmp.-
Mocksa: KHOPYC, 2020.- 536c.- (Cpennee npodeccuoHaabHoe obOpasoBanue). 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 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
nor.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. ['muaka, H.JI. O0mas xumus : yuebHoe 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 (onumnuana «Ilokopu BopoObeBbI ropbI»).

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

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

MeTtoanyeckue yKazaHusi s 00y4AIOUIMXCS 10 OCBOCHHIO THCIMIIJIMHBI

10. MeToauueckue yKazaHus sl 00y4aroIMXCs 110 BHIIOJTHEHUIO TPAKTUYECKUX padoT.

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