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1. HHACHOPT PABOYEN INPOI'PAMMBbI YYEBHOM
JANCHUIIVIMHBI OY .11 Xumus

1.1. OoaacTh npuMeHeHHs pabo4eil MporpaMmbl

PabGouass mporpamMma ydeOHOW IUCHMIUIMHBI SIBJISICTCS YacThlO IPOTPAMMBbI
MOJATOTOBKH CIleUaIncTOB cpennero 3BeHa (nanee — [IIICC3) B cootBercTBUN ¢ PI'OC
CIIO o CIIEAATBHOCTH 15.02.14 OCHAIIIEHUE CPEJACTBAMU
ABTOMATU3AIIMN TEXHOJIOTMYECKHUX ITPOLIECCOB U ITPOMU3BOJACTB
(ITO OTPACIJIAAM)).

1.2. Mecto y4eOHOH AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIEeNMATUCTOB CPeIHEro 3BeHa:
VYyebHas qucuMIuiiHa BXOAUT B oO1eo0pa3zoBarenbHbii muki [IIICC3.

1.3. Ilesin 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS YUeOHOI TUCIUIINHBI:

N3yyenue AUCHUIUIMHBI HANpaBlieHO Ha (OPMHUPOBAHME OOIIMX KOMIETEHIIHUH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 02. OcymecTBisaTh TMOUCK, aHAIW3 W HHTEPHPETANI0 HHPOpPMAIIUU,
HEOOXOAMMOM JIs1 BBIIOJTHEHUS 33124 PO ECCUOHATBHON AESITENbHOCTH.

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYyXarouen cpenpl,
pecypcocbepexkennto, 3hPEeKTUBHO AEHCTBOBATh B UPE3BbIUAMHBIX CUTYAIUSX.

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

B pe3ynbrate ocBOEHUS Yy4eOHOU AUCHUIIIMHBI O0YYaIOIIUICS TOJDKEH T0CTUYb
CJIEIYIOILUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPAOCTH U YBAXKEHHSI K HCTOPUM U JOCTHKEHUSIM OTEUECTBEHHOMU
XUMHUYECKON HayKd; XUMHYECKM TIpaMOTHOE IMOBEACHHE B MpodhecCHOHATbHOM
JESITETLHOCTH U B OBITY MPU 0OpaIeHUH ¢ XMMHUYECKUMU BEIIECTBAMH, MaTepraIaMu 1
IPOLIECCAMY;

- TOTOBHOCTh K TPOJOJDKEHHUIO OOpa30BaHUSl M TOBBIIECHUS KBAIM(PHUKALUUA B
n30paHHOM TIpo(ecCHOHaNbHON JEATENPHOCTH W OOBEKTHBHOE OCO3HAHUE POJU
XUMHAYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHE MHCIOJb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKON HayKu U
XUMUYECKUX TEXHOJIOTMM [JI1 TOBBIIIEHUS COOCTBEHHOI'O HWHTEUIEKTYalbHOTO
pa3BUTHS B BEIOpaHHOM NpOo(decCHOHANBbHOM eI TeIbHOCTH;

MemanpeomemHbwle:

- UCIOJIb30BAaHUE PA3IMYHBIX BUIOB MTO3HABATEIBHOMN AEATEILHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHbIX oOmnepanuii (MOCTaHOBKM 3a7aud, (OpMyJIMpOBaHUS THUIOTES,
aHaJM3a U CUHTE3a, CpaBHEHUs, 0000IIEHNSI, CUCTEeMAaTU3AIUH, BBISIBJICHUS IPUYUHHO-
CJICICTBEHHBIX CBSI3€H, MOMCKa aHAJIOTOB, (DOPMYJIMPOBAHUS BBHIBOJOB) IS PEIICHUS
MOCTaBJICHHOM 3aJ]a4¥, IPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS

(HaOmrofieHusi, HAYYHOTO OHKCIEPUMEHTAa) ISl W3YYEHHs] pa3jIMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh
CTAJIKUBATHCS B MPOQECCUOHANBHOM cdepe;
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- HWCIHOJb30BAaHWE PA3JIUYHBIX HCTOYHHKOB I TOJYYEHHS XUMHUYECKOU
UHpOpMAllMU, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTb JJIsi JOCTHXKEHHUS XOPOLIMX
pE3yJIbTaTOB B MPOPECCUOHANBHOM CdepeE;

Ilpeomemnuvie:

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

- BJQJICHUE OCHOBONOJIATAIOIIMMU XUMHUYECKUMU MOHATHIAMU, TEOPHUIMU,
3aKOHaMH M 3aKOHOMEpPHOCTSAMM; YBEPEHHOE IIOJb30BaHUE  XUMHUYECKOMN
TEPMHHOJIOTUEN U CUMBOJIUKOM;

- BJAJEHUE OCHOBHBIMM METOJAaMH HAYYHOI'O IIO3HAHMWs, HUCIIOIb3YEMBIMH B
XUMUH: HAOJIOZICHUEM, OIMCAHUEM, HW3MEPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
0o0pabaTbiBaTh, OOBACHATH PE3YJbTATHl MPOBEAEHHBIX OIBITOB M JAENaTh 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 TNpaBWJIAMU TEXHUKH O€30IaCHOCTH IMpH  HCIOJIb30BaHUU
XUMHUYECKUX BEUIECTB;

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

1.4. Koin4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOMH TUCUMIIIIHHBI:
MaxkcumanbHON yueOHON Harpy3Kku oOydaromerocs: /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 nporpamMme JUCHMILIHHBI) 78
O0s13aTesIbHAsI Ay IUTOPHAsI YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

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

[TpomexxyTouHas arrecranuus B popme:

Il cemecTp - muddepeHIMPOBAHHBIN 3a4ET

| cemectp - mpyrue ¢popMbl KOHTPOJIS (CPpEAHMIA OalI MO TEKYIIMM OLIEHKaM YCIIEBA€MOCTH)




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

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuaa, J1ad0paTopHble U MPAKTHYECKHUE Oo0bem YpoBeHb Koani
pa3aesioB U TeM 3aHATHS, CAMOCTOSITe/IbHAsA padoTa o0yualuierocs, Kypcopasi padora 4acoB O0CBOEHUA KOMIIeTeHIIHIA,
(mpoekT) (eciii NpeayCMOTPEHBI), HHbIE BUAbI y4e0HOIl padoThI B ¢dopmupoBanmnio
COOTBETCTBHU € Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
1 2 3 4 5
1 cemecTp
BBenenue Coaep:xaHue yueOHOro MaTepuaJia 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. O6masi u Heopranmyeckass XMMHs 46

Tema 1 OcHOBHBbIE NOHATHS U 3AKOHbI XUMHH 4 0K 02,07,09
1.1. OcHoBHBIE Coaep:xanue yueOHOro MaTepuasa
TOHTHS XUMUH CoctaB BemecTBa. XuUMHUYeCKHe dJeMeHTH. CHocoObl CyIIecTBOBaHUS 2 1

XUMHUYECKHUX JJIEMEHTOB: aTOMBI, IIPOCTHIE U CIIOKHBIE BellecTBa. BemecTsa
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 MOJICKYJIsIpHasd MacCcChI. KonmuaectBo BCIIECCTBA U
€IMHHULBI €ro H3MEpPEHUs: MOJIb, MMOJIb, KMOJb. Yucino Aboraipo.
Mounsipras macca.

1.2. OcHoBHBIE ArperatHble COCTOSIHUS BEIIECTBA: TBEP0e (KpUCTAIIIMUECKOe U aMopdHOe), 2 1
3aKOHbI XMMHH KHUJKOE U razoo0pazHoe. 3aKOH ABOTajgpo U €ro CIeJICTBUS. Momnspasii
00bEM BelIeCTB B ra3000pasHOM cOCTOSIHUU. OObeIMHEHHBIN Ira30BbIil 3aKOH
u ypaBHeHue MeHnneneeBa—Kianeiipona. Cmecu BemecTB. Paznuuusa mexay
CMECSIMU M XUMHUECKUMH COEIUHEHUsMU. MaccoBas M 0oOBeMHas JOJH
KOMITOHEHTOB CMECH.

Tema 2. [lepuoguvecknii 3axoH u [lepnoanyeckas cucrema XuMu4eckux jiemenTon JI.U. 6
MenjaeJieeBa U CTPOCHHE aTOMA

2.1. llepuoanyeckmii \ Conep:xaHue yueOHOro MaTepuaJa




3axon /I.H.
MenneiaeeBa

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

2.2. CTpoeHue aToma

Crpoenue aroma u Ilepuommueckuii 3akon JI.M.MenneneeBa. Atom —
CIIOKHAs yacTua. Sapo (IpOoTOHBI M HEUTPOHBI) U AJIEKTPOHHASI 00O0JIOUKA.
N3otonbl. CTpoeHHE S3JEKTPOHHBIX OO0O0JOYEK aTOMOB 3JEMEHTOB MAaJIbIX
neprofoB. OCOOEHHOCTH CTPOEGHMSI AJIEKTPOHHBIX 000JOYEK AaTOMOB
2JIEMEHTOB OOJIIIUX MEpUOAOB (MEepexoJHbIX 3ieMeHTOB). I[loHsATue 00
opburtansax. S-, p- u d-opbutamu. DIEKTPOHHBIE KOH(UTyparuu aTOMOB
XUMHAYECKHX 3JICMEHTOB.

2.3. 3HadyeHue
3axona JI.H.
MenneiaeeBa

CoBpemenHass  ¢popmynupoBka Ilepuoamueckoro  3akoHa.  3HAYCHHUE
Ilepuonnueckoro 3akoHa U Ilepuonuyeckoil cucTeMBl XUMHUYECKHX
anemenToB J[.M1.MeHeneeBa uis pa3BUTHs HAYKU U IOHUMAHUS XUMUYECKON
KapTUHBI MUPA.

Tema 3. CTpoeHune BeulecTBa

3.1. Uounas
XHMHUYECKAs CBA3h

ConepxaHue y4eGHOro MaTepuaJjia

HNonnas xumudeckas cBs3b. KaTHOHBI, uUX o0Opa3oBaHue U3 aTOMOB B
pe3ynbTare Ipolecca OKUCIeHHs. AHHOHBI, UX 0Opa3oBaHUE W3 aTOMOB B
pe3yspTaTe Ipoliecca BOCCTaHOBJIEHMs. OHHasg CBsA3b Kak CBS3b MEXIY
KaTHOHAMU W aHUOHAMHU 3@ CYEeT DJJIEKTPOCTAaTHUECKOIO MPUTSKEHHUS.
Knaccugukanus MOHOB: MO COCTaBy, 3HAaKy 3apsAa, HAJIMYMIO THIIPATHOU
oOonoukn. HoHHBIE KpucTauinyeckue penierkd. CBoiicTBa BEIIECTB C
VOHHBIM THIIOM KPUCTAJUIMYECKON PEUIETKH.

3.2. KoBajienTHan
XHMHYeCKas CBA3b.
MeTanau4deckasi
CBA3b

KoBanentHass xummuueckas CBsi3b. MexaHu3Mm 00pa3oBaHUS KOBAJICHTHOM
cBs3U (00-MEHHBI W JIOHOPHO-AKIENTOPHBIN). DJIEKTPOOTPULIATEITHLHOCTD.
KoBasienTHblE mONsipHass U HemoyisipHas CBA3UM. KpaTHOCTh KOBaJE€HTHOM
CBSI3U. MOJIEKYJIIpHBIE M aTOMHBIE KpUCTAJUTMYeCKue pemeTku. CBoicTBa
BEILIECTB C MOJIEKYJISIPHBIMUA U @TOMHBIMH KPUCTAINTMYECKUMHU PELIETKAMH.
Merainueckas CBs3b. MeTajuinueckas KpHUCTaUIMYECKas pemerka |
METaJlInUecKass XUMHYEcKas CBA3b. PU3NUECKHE CBOMCTBA METAILIIOB.




3.3. ArperaTHble ArperaTHble COCTOSIHUS BELIECTB M BOJOpOJHAs CBA3b. TBepaoe, KUAKOE U 2 1
COCTOSTHUSI BellleCTB | ra3000pa3Hoe COCTOsHUS  BewlecTB. [lepexon BemiecTBa M3  OJHOTO
U BOJIOPOJHASI CBSI3b. | arperaTHOro COCTOsIHUSA B Apyroe. BonopoHas cB3b.
Yucrtble BemectBa u | Yuctele BeniectBa M cMecu. llonarne o cmecu BemecTB. I'oMoreHHsie u
cmecu. [lucnepcuble | rereporeHHble cMmecu. CoctaB cmecel: 00beMHas W MaccoBas J10JIU
cMecH KOMIIOHEHTOB CMECH, MacCOBasi J0JIs IPUMECEH.
IIpakTuyeckoe 3ansiTue Nel. PerieHue pacyeTHbIX 3a/1ad Ha HAXO0XKJIECHUE 2 2,3
00BEMHOM U MacCOBOH JI0JIN KOMIIOHEHTOB CMECH
Tema 4. Boaa. Conep:kaHue y4eOHOro MmaTepuasa 4 2
PacrBopbI. Bopna. PactBopel. PactBopenue. Boma kak pacrBoputens. PacTBopuMOCTb 2 1
DJIEKTPOJMTHYECKAsl | BEIIECTB.
AUCCOLHALMS HacplilieHHble, HEHACBILLIEHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTH
pPacTBOPUMOCTH Ta30B, KHAKOCTEH M TBEPABIX BELIECTB OT Pa3TUYHBIX
(hakTopoB.
MaccoBast [0S ~ PAacTBOPEHHOTO  BENIECTBA.  DIEKTPOIUTHYECKAS
auccouuanus.  OJNEKTPOJIUTBI U HEJIEKTPOUTHL.  DIIEKTPOJIUTHYECKAs
nucconuanus. MexaHu3Mbl 3JIEKTPOIUTUYECKON TUCCOLMALMU ISl BEIIECTB
C pa3IMYHbIMM THUIAMM XMMHMYECKOH CBA3M. ['uapartupoBaHHblE U
HErupaTupoBaHHble HOHBI. CTENneHb JJIEKTPOJUTHYECKON JUCCOLMALUU.
CuiibHBIE U CJTa0bIe DJIEKTPOTUTHL.
OCHOBHBIE TIOJIOKEHUS TEOPUU AIEKTPOJIUTUUECKON qucconuanuu. Kucnorsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.
MeaxcecCHOHHAS aTTeCTANNA-TECTHPOBaHNE
IIpakTnueckoe 3ansaTue Ne 2. [IpurorosieHnre pacTBopa 3alaHHOM 2 2
KOHIIEHTPALUH.
Tema 5. Knaccudpukanusa HeOpraHu4eCKUX CoOeJUHEHUH U UX CBOMicTBA
5.1. Kucaorsl 1 ux CojaepixkaHue yueOHOro MaTepuaJa 8
CBOIICTBA Kucnots! u ux cBoiicTBa. KHCIOTHI Kak 3J€KTPOIUTHI, UX KiIacCU(UKALUS 110 2 1

pa3IMYHBIM NpHU3HAKaM. XMMHUYECKHE 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 3JIEKTPOIUTHI, UX
KJaccupUKaLys Mo pa3INuHbIM PU3HAKaM. XUMUYECKHE CBONCTBA
OCHOBaHHH B CBETE TEOPHUU IEKTPOJIMTHUECKON aruccounanuu. Paznoxenue
HEPAaCTBOPUMBIX B BOJIE OCHOBaHHI. OCHOBHBIE CIIOCOOBI OTYyYEHUS
ocHoBanuii. Couu u ux coiicrBa. Coyit Kak 31eKTposiuThl. Cosu 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 cBoiictBa. Cosieo0pa3yroire 1 HecoJIeo0pa3yoIHe OKCHIbI.
OcHoBHBIE, aM(DOTEPHBIC M KHCIOTHBIE OKCHJIBI. 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 COCIMHECHUN U UX CBOWCTBAY

Tema 6. XUMHUYECKH

€ peakuuu

6.1.
Kaaccnpukanus
XHMHYECKHX
peakumu

Conep:xanue yueOHOro MaTepuaJa

Knaccudukanus xumudeckux peakuuid. Peakuuu coeguHenus, pa3inoxeHus,
3aMelleHus, oOMeHa.
JAPK-cpennnii 621 10 TEKYIIMM OLCHKAM yYCIIeBAeMOCTH

2 cemecTp

6.2. OKMCIUTENBHO-
BOCCTAHOBUTEIbHBIC
peakuuu

Karanutnueckue peakiun. O6patumMble 1 HeOOpaTUMbIE PEAKIIUH.
I'oMoOreHHbIE U TeTEpOreHHBIE PEAKIIUN. DK30TEPMUYECKUE U
SHAOTEPMHUYECKHE peaKIiu. TernoBoil 3hPekT XuMUIECKIX peaKiuil.
Tepmoxnmuueckue ypaBHeHuUs. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaknuu. CteneHb okuciaeHus. OKUCIUTEIb U BOCCTAHOBJICHHUE.
BoccranoBurens u okucienue. MeTos 31eKTpOHHOTo OanaHca ais
COCTaBJICHUS YPaBHEHHM OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINM.

6.3. CxopocTh
XMMHYECKHX
peakuuii

CxopocTh XMMHUECKUX peakuuid. [IoHaTHE 0 CKOPOCTH XUMUYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIUH OT pa3InYHbIX
(akTOpOB: MPUPOIBI PEATUPYIOIINX BEIIECTB, UX KOHIIEHTPALUH,
TEMIIEPATypbl, IOBEPXHOCTH COMPUKOCHOBEHHS 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. OcOGEHHOCTH CTPOSHHS ATOMOB M KpUCTaIIoB. dusznueckue
cBoiicTBa MeTayIoB. Kitaccugpukanus MeTasioB O Pa3IuYHbIM [TPU3HAKAM.
XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI PsiJT HAPSHKECHU I
MeTajuloB. Meramuiorepmusl.

7.2. O0mme cnocoobl
MOJIyYeHHS
METAJLJIOB

OO6u1re ciocoObl oMyYeHHUst MeTayuI0B. [IoHsATHE O METATUTYpIHH.
[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 BOCCTAHOBUTEILHBIE CBOMCTBA
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
OpPraHu4ecKou
XHMHU U TeOPHUs
CTPOCHUS
OpPraHuYecKux
coeTHHEHUH

Coaep:xanue y4eOHOIro MaTepHuaJia

[Ipeamer opranuveckoit xumuu. [IpuposHbIe, HICKYCCTBEHHBIE U
CUHTETHUYECKNE OpraHuUecKue BemecTsa. CpaBHEHNE OPTaHUYECKUX BELLECTB
C HEOpraHM4eCKUMH. BaJleHTHOCTh. XMMHUUYECKOE CTPOCHHE KaK MOPSIA0K
COCIMHEHMS aTOMOB B MOJIEKYJIBI 10 BAJICHTHOCTH. Teopus CTpoeHUs
oprannyeckux coequHeHuii A.M.byrnepoBa. OCHOBHBIE [TOJIOKEHUSI TEOPUU
XUMHYECKOro crpoeHus. izomepus u nzomepsl. Xumudeckue GopMyssl U
MOJIETN MOJIEKYJ B oprannueckoil xumuu. Kinaccuduxkanust opraHn4eckux
BemiecTB. Kitaccuduxaiys BemecTB M0 CTPOSHUIO YIIIEPOJAHOTO CKEeTa U
HaIM4uuio QyHKIMOHAIBHBIX Ipymnil. ['omonoru u romosnorus. Hauana
Homenkaarypsl I[UPAC. Knaccuduxanus peakunii B OpraHM4eckon XUMHUH.
Peakuuu npucoenuHenust (r’uIpupoBaHus, raJoreHUpoBaHus,
TUIpOraJloreHUpPOBaHMsl, TUApaTalyy). Peakiiuy oTmienyieHus
(merunpupoBaHus, IETUAPOTaATOreHUPOBAHUS, [eruapaTanun). Peakinum
3amelenys. Peakuuy nsomepusanuu.

N

JlaGoparopHoe 3ansaTme Ne 2. U3rotoBieHue 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. AJIKaHbI: TOMOJIOTUYECKUM psii, M30MEpUs U HOMEHKJATypa
aIKaHOB. XHWMHYECKHE CBOWCTBAa aJKaHOB (MeTaHa, 3TaHa): TOPCHHE,
3aMelleHHe, pa3sioKeHue, JeruapupoBanue. [Ipumenenue ankaHoB Ha OCHOBE
CBOICTB.

9.2. Auikenbl. /lueHbl
U Kay4yyKH

AnKeHbl.  OTUJEH, €ro  NoJiydeHue  (JeruJpupoBaHUEM  ITaHa,
JenoauMepu3anueld MOoJUITUIICHA). ['omonoruyeckuid psig, HU30Mepus,
HOMEHKJIaTypa aJKEHOB. XHUMHUYECKHE CBOMCTBA JTHJICHA: TOpPEHHUE,
KauecTBEHHbIE peakiuu (oOecuBeyrBaHHEe OpPOMHOM BOJBI W pacTBOpa
repMaHraHaTa Kajiwus), Tuaparanus, noinumepuszanus. [Ipumenenue stuiieHa
Ha OCHOBE CBOMCTB.

Juensl n xayuyku. lloHATHe O JueHax Kak YrieBoJOpoAax C ABYMs
JNBOMHBIMU  CBA3MU. CONpsKeHHbIE JUEHbl. 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 BOJBI, TPUCOCAMHEHHUI XJIOPOBOJAOpOAA U
runparanus. IlpumeHeHue aneTuiieHa Ha OCHOBE CBOWCTB. MekkiaccoBas
M30MEpPHUsI C ANKaAUEHAMHU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30ia: TOpEHUE, pPEaKIUu
3aMeleHusl (rajJjoreHupoBaHue, HuTpoBaHue). llpuMeHnenue OeH3oa Ha
OCHOBE CBOWCTB.

9.4. Ilpupoansbie
HCTOYHUKH
yIJIeBOI0PO/I0B.

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

MemxcecCHOHHAA aTTECTALMA-TECTHPOBAHHUE

JlabopaTopHoe 3anaTtue Ne 3. O3HakomJieHHE C KOJUIEKIIMEHW KaydyKOB M
o0pa3laMu U31eIUi U3 Pe3UHBI

Tema 10. Kucaopojaconep:kanue opranndyeckue coeJuHeHUust

10

10.1. CoupTsl

Conep:xaHue yueOHOro MaTepHuaJia

Cruprtsl. [Tonydenue sTaHoa Opo’keHHEM TIIIOKO3bI U THpaTalien dTUjIeHa.
I'unpoxcunpHas 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 sTaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIIEACTBUS
JUIsl OPTaHU3Ma YEJIOBEKa U IPEyIPEKICHNUE.
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10.2. denoN

I'muuepuH Kak NpeacTaBUTENb MHOTOATOMHBIX ciupToB. KauecTBeHHas
peakuus Ha MHOroaroMHble ciupTsl. IIpumenenne rnunepruna. @exon.
dusnueckue U XUMUYecKrue CBOHCTBa (peHona. B3aumHoe BIusiHuEe aTOMOB B
MoJieKyJie (peHosa: B3auMoJecTBUE 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 COOTBETCTBYIOILYIO KUCIIOTY,
BOCCTAHOBJICHHME B COOTBETCTBYIOIIMM cnupT. [losrydeHne anpnernios
OKHCJICHEM COOTBETCTBYIOUINX CIUPTOB. [Ipumenenue popmanbaernia Ha
OCHOBE €T0 CBOWCTB.

10.3. Kap6oHoBbie
KHCJIO0THI

Kap6oHnoBsie kucnotsl. [TonsiTue 0 kapOoHOBBIX KucioTax. KapOokcuibHas
rpymnmna kak ¢yHKIHOHaJIbHAas. | 'OMONorndeckuii psji npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [ToyueHue kapOOHOBBIX KHCIIOT
OKHCJICHUEM allbJECTH/10B. XMMHUECKUE CBOMCTBA YKCYCHOM KUCIIOTBI: 001I1e
CBOWCTBAa C MUHEPAIbHBIMU KUCIOTAMHU M PEAKIHS STEPUPUKAIHH.
[IpuMeHeHHne YKCYCHOM KUCIIOThI Ha OCHOBE CBOWCTB.

10.4. Cro:kubie
3QUpHI U KUAPBI

Beicmue xupHbIE KHCIIOTBI HAa TPUMEPE NAIIBMUTUHOBOW U CTEAPUHOBOM.
Croxuble 3¢upbl 1 xUpbl. [lonyuenne ci10xKHbIX 3PUPOB peakiuen
stepuduxanyu. Crnoxxknble 3hUpsl B IpUpoe, uX 3HaueHue. [Ipumenenue
CJIO’KHBIX 3(hpOB Ha OCHOBE CBOMCTB. JKHUpPHI KaK CI0XKHbIE F(UPHI.
Knaccudukanms xupoB. XuMHUYECKHE CBOWCTBA KUPOB: THAPOIH3 U
TUAPUPOBAHUE KUAKUX )KUPOB. IIpMeHeHne ;KUpoB Ha OCHOBE CBOMCTB.
Mpsuna.

10.5. YraeBoanl

VYraeBosl. YIiieBoibl, UX KiIaccu(UKaIUA: MOHOCaXapu/ sl (TIII0K03a,
bpykTo3a), nucaxapu bl (caxapo3a) U mojmcaxapubl (Kpaxman u
LeJITI0103a). ['I0K03a — BEIIeCTBO ¢ ABOMCTBEHHOM (hyHKIMENH —
aNbAECTUIOCIUPT. XUMUYECKUE CBOMCTBA TIIFOKO3bI: OKHUCIICHUE B
TJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJICHHE B COPOUT, CIUPTOBOE OpOXKEHHUE.
[IpuMeHeHne rIroKO3bl HA OCHOBE CBOMCTB. 3HAYEHHE YTIIEBOJOB B )KUBOM
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 MaTepuasa

Awmunbl. [TonsTie 06 amuHax. Anudarudeckue aMMHBI, UX KIacCUPHUKALMS U
HOMEHKJIaTypa. AHUJIMH KaKk OpraHu4YecKoe ocHoBaHue. [lomyuenne aHunmHa
n3  HuTpoOeH3osa. IlpumeHeHne aHWIMHA Ha  OCHOBE  CBOMCTB.
AMUHOKHCIIOTBL. AMWHOKHCIOTHI Kak aM(oTepHble AM(PYHKIMOHAIbHBIC
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OpPraHMYeCKHE  COCIUHEHUA. XUMHUYECKHME  CBOWCTBA  aMHHOKHCIIOT:
B3aUMOJICHCTBHE C IMIEIOYaMH, KUCIOTaMH W JAPYT C JIPyrom (peakmus
nonukoHAeHcanuu). llentuaHas cBs3p u  nonunentunsl. lIpumeHenue
AMUHOKHUCIIOT Ha OCHOBE CBOMCTB. benku. [lepBruunasi, BropuuHasi, TpeTU4Hast
CTPYKTYphI O€TKOB. XMMHUYECKUE CBOMCTBA OEIKOB: TOPEHHUE, JCHATYPAIIHS,
THAPOJIN3, IBETHBIC peaknuu. buonorndyeckue Qynkiuu 6enkoB.Ilommmepsr.
benku wu momucaxapuapl kak Ouomonumepbl. Ilmactmaccer. Ilomydenue
MOJMMEPOB peakuueit MOJIMMEpHU3alUU u TTOJIMKOHICHCAIIVH.
TepmornacTuyHble W TepMOpEaKTUBHBIE TuIacTMacchl. [IpeacraBurenu
mactMacc. Bonokna, ux knaccudukanus. [lomydenue BosokoH. OTaenbHbIe
MIPEACTABUTEIN XUMHUYECKUX BOJIOKOH.

IIpakTnyeckoe 3ansitue Ne 4. PemeHue SKCIIEPUMEHTANBHBIX 3aJad Ha 2 2,3
UACHTU(DUKAINIO OPTaHUYECKUX COSAMHEHUH
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  YUEBHOW
TV CHUILIAHBI

3.1 TpeboBaHuss K MHUHMMAJBHOMY  MATEpPHAJIbHO-TEXHHYECKOMY
o0ecreyeHN 0 y4eOHOM TUCIUTIIUHBI:

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

O6opynoBaHue:

- pabouee MeCcTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

YueOHo-HATIISIIHBIE  TOCOOMS:  TUTaKaThl, y4eOHO-HAIJISAJHBICE  ITOCOOMS,
obecrieunBaroIMe TeMaTUUEeCKUEe UILTFOCTpAIMU 10 pabodelt mporpaMMe JUCIMUILUIHHBI,
B TOM YHCJIE, BUC0-ayIN0 MaTepHUAJIbl, KOMITbIOTEPHBIE TTPE3CHTAIUH.

KomneroTep mMeeT HOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
rI00aIbHyI0 ceTh MIHTEepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUESHUEM.

3.2. Y4yeOHO-MeTOAMYECKOe U UHPOPMAUMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUsI

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

2 Aprtemenko A.M. Opranumdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
m3a., wucnp.- MockBa: KHOPYC, 2020.- 536c.- (Cpemnee mnpodeccuoHaIbHOE
ob6pazosanue). 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: 3agaun u ynpaxknenust/ Epoxun FO.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'muuka, H.JI. O6mas xumus : yyeOHoe nocobue / I'muaka H.JI. — Mockaa:
KuoPyc, 2019. — 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHer-pecypcsl

7. www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBbI ropbi»).



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

8.www.hemi.wallst. ru (Obpa3oBaTenbHbBIN CAUT I NTKOJTBHUKOB «XHMHS).

9.www.alhimikov.net (OOpa3oBaTenbHbIi CAUT JIJIs1 IIKOJIBHUKOB).

MeTtoauyeckue yKkazaHusi JAJsl 00y4AIOIIHXCS 110 OCBOEHUIO THCITUTLTHHBI

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

11. Meroanueckre yka3zaHus i1 00yJaromInuXcsl IO BRIMOJTHEHUIO Ta00PaTOPHBIX
paboTt
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4. KOHTPOJIb W OHLHEHKA PE3YJbTATOB OCBOEHUSI
AYYEBHOU UCITUIIJIMHbI

4.1. dopMbI 1 METOJIbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

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

Tekyuii KOHTPOJIb:

Obwue Komnemenyuu: y
- OIIPOC YCTHBIM

OK 02. OcyiecTBiaTh MOMUCK, aHAINW3 U HWHTEPIpPETAMIO HH(pOpMAIUH,

. . OHTAJIbHBIN);
He0oOXO0IMMOM 7T BHITTOTHEHUS 337124 TPO(heCcCHOHATEHOM e TEIIbHOCTH. ((zimonﬂeﬂne ),
OK 07. CopneiicTBOBaTh  COXPAaHEHHIO  OKPYXAlOWIEd  Cpejwbl, 1260DATODHOI
pecypcocOepexenuto, 3(PQPEeKTUBHO EHCTBOBaThH B  UYPE3BBIUANHBIX a60£1)1' p
A pBLIHOJ';HeHHe
OK 09. Mcnonb3oBaTh HHGOPMAITMOHHBIC TEXHOJOTHUH B .

. PAKTUYECKON
npodecCHOHATEHOM IS TEIIEHOCTH. AGOTLL
Ilpeomemmnuwie pezyromamoi: ?HHHHBHIL ATBHAS
- cOpMHPOBAHHOCTH MPEICTABICHUA O MECT€ XHMHH B COBPEMEHHOM dbopma agOTH)
HAyYyHOM KapTHHE MHUpA; MOHUMAaHHE POJIM XUMHUH B (DOpPMHpPOBAHUH pMap
Kpyrosopa Hu KIIMOHAJIbHOM TIpPaMOTHOCTHU YEJIOBEKa JUIsl pelIeHUs
PYrosop ym p p [IpomexxyrouHas

IIPAKTUYECKUX 3a7ay;
- BJIQJICHUE OCHOBOIIOJIATAIOIIMMHM XMMHYECKUMU IOHATUAMH, TEOPUSAMH,
3aKOHAaMU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIaJICHHE OCHOBHBIMU METOJaMH HAay4HOI'O ITO3HAHUS, UCIIOJIb3YEMBIMH B
XUMHU: HaONIOJIEHUEM, OIMCAaHHWEM, H3MEpPEHUEM, OSKCIEPUMEHTOM;
yMeHHe o0palaThiBaTh, OOBSCHATH PE3YyJIbTaThl MPOBEIECHHBIX ONBITOB U
JieNIaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSATh METO/IbI IO3HAHUS
IIPY PEIICHUN NTPAKTHYECKUX 3a/1a4;

- c(OopMHPOBAaHHOCTb yMEHHUS JaBaTh KOJMYECTBEHHBIE OIICHKH H
MIPOU3BOJIUTh PACUETHI 10 XUMUYECKUM (OpMYJIaM U YPABHEHUSIM;

- BIQJICHUE TpaBWIAMU TEXHUKH O€30MaCHOCTH NpU HCIOJIb30BaHUU
XUMHUYECKUX BELIECTB;

- c(hOpMUPOBAaHHOCTb COOCTBEHHOM TO3MLUUU 10 OTHOLICHHIO K
XUMHUYECKON MH(POpMAIUH, TOTy4aeMOl U3 pa3HbIX HCTOYHHUKOB.

aTTecranus B hopme:

1 cemectp - npyrue
(bOopMBI KOHTPOJIS
(cpeanwuii 6amn mo
TEKYIIUM OI[CHKaM
yCIIEBaeMOCTH )

2 cemecTp —

Qg epeHIIMPOBaHHBIN
3a4€T.

Meroa npoBeneHus
IIPOMEKYTOUYHON
aTTecrauuu 2
CceMecTpa: BBIIOJIHEHUE
KOMIIJIEKCHOTO 3aJaHus

4.2. @OHJ OLIEHOYHBIX CPEACTB JJIA MPOBEACHUS TEKYIIEro KOHTPOJIA U
NMPOMEKYTOUYHOM aTTeCTAUM 00yYAKOIIUXCH M0 JUCHUIJINHE

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

KoHTpoJIbHBbIE M TECTOBbIE 3aJaHUS
KonTposibHbIE 3amaHusl JJisl NPOBEACHUS NPOMENKYTOUHOM aTTECTALMU IO
JTUCHUTUIMHE COJIEPXKATCS B MpHJIOkKeHu! 1.
MeToanyeckue MaTepuaIbl
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MCTOI[I/I‘-ICCKI/Ie MaTCpuaJibl, OIPCACIAIOIINC MMPOUCAYPbl OLICHHNBAHUA 3HaHHﬁ,

YMEHUH, XapaKTepu3yrommx GopMUpOBaHNE KOMIIETEHIIUN COJEPKATCA B MPUIIOKEHUU
1.
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Ipuioxenue 1
KoHTpPOJIbHO-01IeHOYHBIE CPeACTBA

JJIA IPOBEACHHS MIPOMEKYTOYHOM aTTECTALMHU 110 JTUCHUILINHE
OY /.11 XUMUA

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

OneHuBaHue  pe3yibTaTOB  BBINOJIHEHUS  3aJaHMA  IPOMEXKYTOUYHOW  aTTecTaluyu
OCYILECTBIISAETCS HA OCHOBE CICAYIOUIMX IPUHIIMIIOB!

JIOCTOBEPHOCTH OLICHKM — OLIEHUBAeTCs YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAKTUYECKOTO OMbITa, OOMUX M NPO(PEecCHOHAIBHBIX KOMIETEHIHHA, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMOJIHEHUS 3a/1aHuUs;

AaICKBATHOCTHU OLICHKHM — OIICHKA BBIIIOJIHCHUA 3a11aH1/1171 A0JDKHa MPOBOJUTHCA B OTHOIICHWUN
TeX KOMIIETEHIN, KOTOpble HE00X0AUMBI 1151 3PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAaOgCKHOCTH OILCHKH — CHCTEMa OILCHUBAHHS BBIIIOJIHCHUA 321[[8,HI/H>'I JOJDKHa 06HaI[aTI)
BBICOKOM CTEMEHbI0 YCTOWYMBOCTH TPHU HEOJHOKPATHBIX OLIEHKaX YpPOBHSA CPOPMUPOBAHHOCTH
3HaHU, yMEHUH, IPAKTUYECKOI'0 OIBITA, OOLINX U MPO(HECCHOHAIBHBIX KOMIETEHIUH 00y4atoXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHMBAHUS BBIIIOJITHCHUA 3aﬂaHHﬁ JOJI2KHaA ITO3BOJISATH
MHTETPATUBHO OLIEHUBATh OOLIME U MPO(ecCHOHANbHbIE KOMIETEHIIMHY 00yJYaroInuXcs;

00BEKTUBHOCTHU OICHKUM — OICHKA BBbINOJIHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJDDKHaA ObLITH
HE3aBUCUMOM  OT  0coOeHHOCTeH  NpoQecCHOHANbHOM  OpHUEHTAMM  WIM  [PeIHOYTeHUN
IIPEINOIaBaTeNeH, OCYILECTBIIIOIUX KOHTPOJIb WM aTTECTALMIO.

[Tpu BBINOIIHEHUH ITPOLIEYP OLEHKH 3a/laHUH NCIOIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METOIbI:

- MCTO/] pacucTa NMNEPBUIHBIX 6EUIJ'IOB;

- METOJ pacueTa CBOJIHBIX OajIoB.

PGSYJ'II)TaTI)I BBITTOJIHEHU I 3a)1aH1/1171 OLICHUBAKOTCA B COOTBETCTBUU C p213pa6OTaHHI)IMI/I
KPUTEPUSIMHU OLICHKH.

Hcnonp3yetcs nstu OanbHas 1IKaja JUIsl OLEHUBAaHUS PEe3yIbTaTOB O0yUEHHUS.

ITepeBo nsiTH GaTbHOM IIKAJIBI yY€eTa PE3YNbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:

Ounenka Konn4yectBo 0a/1510B, HAaOpaHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NMPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJ)1 MO0 MUTOraM aTTeCTALMHU

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

«HCYOOBJICTBOPUTCIHLHO

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

IIpuMepHbIe BONPOCHI TECTUPOBAHUS
B 3agannax 1-20 BbIOEpH NPABHJIBLHLIA OTBET H NMOTYEPKHH €ro.
IIpaBHALHBII 0TBET MOKET OBITH TOJIbLKO OJHH.

1. KaTtnoHsl — 3T10:
1. ITonoXuTEIbHEIC HOHBI,
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. OTpunarenbHble HOHBI,
I'mppatupoBaHHbBIE MOJOXKHUTEIBHBIE HOHBL;
I'mppatupoBaHHbBIE OTPULIATEIIBHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHIIBHBIX AJIEKTPOJIUTOB,

VY cnalbIX 3JIEKTPOJIUTOB;
YV a30THCTOM KUCJIOTHI;
VY yroJibHOM KHUCIIOTHI.

BoccTanoBuTens - 3TO BEIMICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKHCIIBIM HATPHIA;
CepHOKHCIIBIN HaTpUi.

Oxcua KaJIbIus — 3TO:
OCHOBHO OKCH;
IM'mapoxcun;
KucnoTHsbii okcn;
Kucnora.

XJIOpUCTBIN HATPHUIL:
XIopu1 HAaTpUS;
Oxcup HaTpus;
I'mppoxcun HaTpus;
Xnopux Kanus.

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

Oxkcupn HaTpusl.

I'amoren — at0:
®dTop
Kucnopon
Harpuit
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. bytnepos.

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DIEKTPOJIUTBHIL;
Heanextponutsi;
JuctunnupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKYIO JAUCCONUANIO OTKPBLI:

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

[Tpumep menoyu — 31o:
I'uapooxkena meau (11);
I'mapooxkcun xenesa (I11);
I'mapookcun natpus (1);
I'mapookcun nuaka (11).

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

Peaknuu pasinokeHus — 3TO:
I'mppupoBanue;
HerunpupoBanue;
I'mpoparanus;
[Tonumepusanuu.

HNouHbIE pacTBOPHI — 3TO:
PacTtBOp runpookcuma kanus;
PactBop cniupra;

PacTtBOp ritoko3sr;

PacTtBOp caxapo3ssl.

['oMoreHHbIie CUCTEMBI — 3TO:
PacTBOp yKCYCHOM KHCIOTHI;
Jlumada;

«H3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M 3JeKTPOIUTUYECKON TUCCOLUALUU ObUT OTKPBIT:
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 INEepPBOro M
BTOPOI'0 CTOJ0IOB. OTBET 3aNHCLIBACTCH B TA0JIHILY.

21.YcTaHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0W MO3ULIUY,
0003HauYeHHOH OYKBOA, MOI0EPUTE COOTBETCTBYIOIIYIO O3ULIUI0, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHLIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHUBI KUCIIOTHBIE

B) NO 3) okcubl HecoaeoOpasyromue

4) COJM KUCTIBIC
22. YCcTaHOBUTE COOTBETCTBHE MEX Ay (OPMYIIOi BelIecTBa U KJIaccOM/TPYIIION,
K KOTOpOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0W MO3UIUH,
0003HaYeHHOM OYKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UIUI0, 0003HAYEHHYIO

uudpoi.

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

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

23. YcTaHOBUTE COOTBETCTBHE MEXIY Ha3BaHHEM BEIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003HaYeHHOI OYKBOH, MOAOEpUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAUEHHYIO

U Gpo.

A) SOy 1) conb

B) CuCl, 2) KUCIIoTa

B) HBr3) pactBopuMmbIii THAPOKCHU]

I') MnO 4) KUCIOTHBIN OKCHUJY

5) OCHOBHOM OKCH/]I

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOi BellecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0#1) 3TO BEMIECTBO MPUHAJICKHUT: K KXKION MO3UIUH,
0003HaueHHOI OYKBOH, M010EPUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

nudpoi.

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

B) KCr(SOy), 3) ocHOBHas COJb

4) nBOWHAsI COJTb
B 3aganusax 25-28 oTBeT HEOOXOAUMO 3aANNCATH B YCTAHOBJEHHOM JJI 0TBeTa moJje. OTBeToM
MOKeT ObITHL udpa, oTaAeJLHOE CJI0BO, CJI0BOCOUYETaAHUE. (3aKphLITas dopMa)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTAaBJISIET

26. IlponmoykuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOIO COCTaBa, HO pa3jIM4YHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

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

28. IlpopomkuTre npeaiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOILIEHUIO APYT K IPYTY SBJISIOTCA. . .
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBUTH NPABHJIbHYIO NOCIEA0BATEJbLHOCTD JACHCTBHI.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia aIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) aran

30. YcraHoBuUTE MOCIEN0BATENbHOCTh MEXaHU3MA PaJUKaIbHBIX PEAKIIUNA 3aMELICHMUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3anaum:

1. B 40 r auctwinupoBaHHOM BOABI pacTBOpWIM 2 T XJopujaa HaTpusi. Paccuuraiite
MacCOBYIO JIOJIIO COJIM B IIOJyYEHHOM pacTBOPE.

2. B 2 1 pactBOpa cepHoii kucnotel conepxutcs 456 r H2SO4. Paccuuraiite MaccoByto
JIOJTEF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mir.

3. CKOJIKO BOJIbI M COJIM HYKHO B34Th, YTOOBI mpurotoButh 250 r 10%-ro pactBOpa
HUTpaTa HaTpus?

4. B 1 kr 60%-ro pactBopa conu go6asunu 50 r sToit conu. KakoBa MaccoBasi 1015 COJIH B
notydeHHOM pactBope? OTBET OKPYTIUTH A0 JECATHIX.

S. OnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpHUsl U HUTpata cepedpa.

6. IIpu B3aumopeiictBun 22,4 1 a3oTa M BOAOPOAa ObUIO MOJYYEHO KaKOro rasa u
CKOJIbKO?

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

8. [Tpu B3aumopeicTBUN KalbIsl ¢ BOJON oOpazoBanock 0,3 MOJIb T'MAPOKCHIA KaJIbLUS.
Kaxkoit 00beM Bogopoaa( B IuTpax, H.y.) IPH 3TOM BbIACIUICS ?

9. N3 250 r pacTBOpa MOBapeHHON cONM C MaccoBoi josied 15 % Bwimapuiau 3 T BOABI.
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy comu ( B rpamMMax) Hazo A06aBuTh k 300 T pacTBOpa ¢ MaccoBoOil monei

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

1.3.2. Kpurepuu oueHku

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

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIU:

- [IpY OTBETE Ha BOIIPOC 3aKPHITOM (GOPMBI ¢ BELIOOPOM OTBETa BbIOpaH NMpaBUIIbHBINA OTBET;

- IPU OTBETE HA BONPOC OTKPBITOM (hOPMBI JJaH NPaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIEHHE NMPABMIBHOM IOCJIEIOBATENIBHOCTH YCTAHOBJICHA
IIpaBWJIbHAA [1OCIIE0BATEIBHOCTD

- IIpY OTBETE€ Ha BOIPOC Ha YCTAHOBJIEHHE COOTBETCTBHUS, €CIU CONOCTABJICHUE IMPOU3BEAECHO
BEPHO I BCEX Map.
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KpuTtepun oneHKH pe3yibTaTOB BBINOJHECHHS 32JaHUA «TECTHPOBAHUE»

Komn-Bo MaxkcuManbHBIN Oast
BOIPOCOB
1 [ Paznmen 1.00mas u HeopraHuveckasi XuMus 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 MakcuMasbHbIi 021
—0,2 6anna
- BepHO 0(OPMJICHO yCIIOBHUE 33/1a4H, PEACTABICHBI BCE XUMHUECKHE 0,2
BCJTMYNHBI
- ycloBue 3afaHusi 0hOpMIICHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0,1
MIPEJICTABJICHBI HE BCE XUMUYCCKHIE BEITUIHHBI
- yclioBue 3aaHusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumajbHbIi 6aJ11
—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, HCIIOJIh3yEeMbIX B PEIICHUH 3391
- JomylieHa | HeTOUHOCTh MPU 0003HAYEHUH CUMBOJIOB B YCIIOBUH 0,1
3a7a4d, | HETOYHOCTH B JOPMYIIax, UCMIOJIH3YEMBIX B PEIICHUH 3aa4H
- JormyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B 0
yCIIOBUU 3ajauu, 2 U 6osee HeTouHoCcTeN B (POpMYIIax, UCIOIb3yEMbIX
B pPEIlICHUU 3aa4u
3| Cobuio1eHUEe aITOPUTMA pPelieHus 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 eAMHUL U3MepeHUsi pU3NUeCKUX BeJUYUH B MaxkcumasbHbIi 0211
Mexnynapoanyio cucremy exunun (CH) —0,3 6anna
- BEpPHO NIEPEBEACHBI PACUETHI NTEPEBO/IA BCEX SUHUIl U3MEPECHUS 0,3
dbuznyeckux BenuurH B MexayHapoanyto cuctemy eaunaui (CH)
- momyiieHa 1 ommOKa Mpu MPOBEICHUH pacdeTa MepeBo/ia eaMHUIL 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 MeXTYHAPOTHYIO CHCTEMY €MHHII
(CH)
- HEBEPHO MPOBEJICHBI PACUYETHI MEPEBOJIA BCEX CAMHUI] MU3MEPEHUS 0
buznueckux BennyrH B MexayHapoanyto cuctemy eauauil (CH)
5| Ucnonb3oBaHue XMMUYECKUX (POPMY.JI 1JIs1 pellieHusl 3a1a4u MakcuMaabHbIi 021

— 0,4 6anna

- BEpHO U MOCIIEA0BATEIBHO 3alUCaHbl Bce (DOPMYIIBI B COOTBETCTBHUH C

0,4
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CUMBOJIUKON, HEOOXOAUMBIE JIJIs1 YCTAaHOBIJICHUS COOTHOILICHUS
CYIIECTBYIOIIETO MEX Yy (U3HMUECKUMHU BETHUYNHAMU

- IPABUJILHO COCTABJICHBI YPAaBHEHUS, CBA3BIBAIOIINE XUMUYECKUE
BEJIMYHUHBI

- BCPHO, HO HEIIOCJICAOBATCIIbHO 3allCaHbl (bOpMy.]'IBI B COOTBETCTBHHU C
CHMBOHHKOﬁ, HGO6XOI[I/IMOI71 JJIA YCTAaHOBJICHHA COOTHOIICHU A
CYIIECTBYIOLIETO MEXKAY XUMHUYCCKUMHA BCIMYMHAMU

- HIPaBUJIBHO COCTABJICHBI YPABHCHU A, CBA3BIBAIOIIINC XUMUYCCKHUC
BCJIIMYHUHBI

0,3

- (opMyIIBI 3aIMCaHBl IOCIEI0BATEIBHO, HEBEPHO 3anucana hopmyia
B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM /Il YCTaHOBIICHUS
COOTHOUIEHUS CYIIECTBYIOIIETO MEX 1Y XUMUYECKUMHU BEIMYMHAMU

- JIOmyIlleHa OJ{Ha OIIMOKa MPU COCTaBICHUH YPaBHEHUH,
CBSI3BIBAIOIIMX XMMHUYECKHUE BETUINHBI

0,2

- (opMyIIBI 3aIKCaHbl HETOCIIEA0BATEILHO, HEBEPHO 3anucana 1
(dbopmMysia B COOTBETCTBUHU C CUMBOJIMKOM, HEOOXOIUMOM IS
YCTAHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOMIETO MEXITy XUMHUUECKUMHU
BCIIMYNHAMU

- JIOMyIIeHa OJIHA OLIMOKA IPU COCTABJICHUH YPaBHEHHIA,
CBA3BIBAIOIINX XUMHUYCCKUEC BCIINYNHBI

0,1

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

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

MakcuMAJIBLHBIA 0211
— 0,4 6anya0B

- BEpHO MPOU3BEACHBI BCE MATEMAaTUYECKUE PACUETHI IO BCEM
XUMHUYECKHM (pOpMYysIaM B COOTBETCTBUU C CIMHUIIAMU U3MEPCHHIMA
xumuaecknx BeianunH (CH);

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

0,4

- BEPHO MPOU3BE/ICHBI MATEMATHYECKUE PACUETHI 110 BCEM XUMHUYECKUM
(dopMynaM B COOTBETCTBHH C SMHUIIAMU H3MEPEHUH XUMHUECKIX
BennunH (CU),

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

0,3

- HEBEPHO MPOU3BE/ICH MATEMAaTHYECKUI pacueT Mo | XMMUYeCKOi
dbopmyIte, HO B COOTBETCTBHH C €AUHUIIAMHA U3MEPEHUI XUMHUCCKUX
BennuuH (CH);

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

0,2

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

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

0,1

- HCBCPHO NPOU3BCACHBI BCC MATCMATUUCCKHUC PACUCTHI

0

OTBeT nocJjie pemieHus 3a1a4n

MakcuMaJbHBIH 02711

0,1 6an0B

- 3a1a4a B KOHIIC pCIICHUA COACPIKUT BepHLIﬁ OTBECT

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

8| YcTHOE 00bsicHeHH e PellleHus 3212491 MaxkcuMaJbHBIA 0aJ11
— 0,2 6a10B
- 00BsICHEHHUE PEIICHUs 3aJ]aHusl TTOCJIEI0BATEIbHO, CBS3HO, JIOTUYHO, 0,2

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

- He3HAYUTEJIbHO HAapyIlIeHa MOCIe10BaTeIbHOCTb, JIOTUKA O0BICHEHHS 0,1
pEIIeHUSs 3aJIlaHus, BHIBOJbI apIYMEHTUPOBAHBI 1 0OOCHOBAHbBI; CTYACHT
UCIBITHIBACT HE3HAUUTENbHBIC 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 00OOCHOBAaHHBIMH; CTYJCHT UCIIBITHIBACT
3HAYUTEJIbHBIC 3aTPYAHEHU, OTBEYasi HA COIYTCTBYIOUINE BOIPOCHI

UTOI'o 2

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

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

OcHoBHBIE yUeOHbIe U3TaAHUA

1. Amndunorenosa, M. B. Xumus: ydeOHUK U IPAKTUKYM ISl CPEIHETO MPpodeccrnoHalIbHOTO
obpazoBanusi /| U. B. Aupunorenora, A. B. babkoB, B. A.IlonkoB. — 2-¢ u3m., WUCOp. W JIOH. —
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 npodeccuoHaabHoe obpazoBanue). 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

JonotHUTE/ILHBIE y4eOHbIe U3TaHUSs

4. Xumusi: 3amaun u ynpaxuenus/ Epoxun IO.M. - 1l-e mzn. — M.: Akagemus, 2019.-
288 c. https://academia-library.ru/

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

6. ['muaka, H.JI. O0mas xumus : yaeObHoe 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 NIKOJIEHUKOB «XUMUS»).

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

MeTtoanyeckue yKazaHusi I 00y4AIOUIMXCS 10 OCBOECHHIO THCIHMIIJIMHBI

10. MeTtoauueckue yKazaHus sl 00y4aroIMXCs 110 BHIIOIHEHUIO TPAKTUYECKUX paboT.

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