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1. TIACTIOPT PABOYEN IMTPOTPAMMBI YYEBHOM
JTUCHUILIAHBI OV.11 Xumus

1.1. OoJaacTh npuMeHeHHs pabo4eil MpoOrpaMmbl

Pabouast mporpamma y4eOHONU AUCIUIUIMHBI SBISETCS YaCThIO MPOrPaMMbl MOJTO-
TOBKH crenuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B coorBerctBUn ¢ ®I'OC CIIO
no creuuanbHocTH 21.02.03 CoopykeHue U dKCIUTyaTalusi ra30HeQTEnpoBOIOB U ra30-
He(TeXpaHUIUIII,

1.2. MecTo y4eOHOI JUCHUIIUHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CIle-
HMAJTUCTOB CPeIHEro 3BeHa:
Y4eOHast TUCIUILTNHA BXOIUT B 001eoopazoBaTenpHbiid kit [TTICC3.

1.3. Ilesiu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHMS YUeOHOI TUCIUILINHBI:

W3yyeHue AUCHUIUIMHBI HAIMPaBICHO HAa (OPMUPOBAHHE OOIIMUX KOMIIETCHIIUM,
BKJIFOUYAIOIIUX B €€0s1 CIIOCOOHOCTD:

OK 1. IlonnmaTh CYIIHOCTh U COIMAIBHYIO 3HAUMMOCTh CBOCH Oyayiei mpodec-
CHUH, NIPOSBIIATH K HEW YCTOMYUBBIM UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€ITEIbHOCTh, BHIOUPATHh TUIIOBBIE METO/IbI
U CIOCOOBI BBIMOJHEHUSI MPOQPECCUOHANIBHBIX 3a7a4, OIEHUBATh WX I(P(HEKTUBHOCTH U
Ka4eCTBO.

OK 3. [IpuHrMaTh penieHrs B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOUCK M MCHOJIB30BAHNE UHPOPMALUHA, HEOOXOAUMOM ISt
() PEeKTUBHOTO BBHIMOJHEHUS MPOGECCHOHANIBHBIX 3a/a4, NPOo(heCCUOHAIBHOTO U JTUYHO-
CTHOT'O pPa3BUTHSL.

OK 5. Hcnonb3oBath MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B TPO-
(beccruoHaIbHON AESITENbHOCTH.

OK 6. PaGoTath B KOJUIEKTUBE U KOMaHj€e, dPPEKTUBHO 00IIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. Bpatb Ha ce0s OTBETCTBEHHOCTh 332 paOOTy UYJIECHOB KOMAaHJbI (MTOJIYNHEH-
HBIX), 32 PE3YJIbTAT BHITIOJIHCHUS 3a]JaHUH.

OK 8. CaMoCTOSITENIbHO ONPEAEITh 3aa4u MPOPECCUOHAIIBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCA CaMOOOpPA30BAHMEM, OCO3HAHHO TUIAHMPOBATH MOBBIIICHUE KBa-
muduUKanuu.

OK 9. OpueHTupoBaThCsl B YCIOBUSIX YacTOW CMEHBbI TEXHOJIOTHUH B mpodeccro-
HaJBLHOU NEeSITSIbHOCTH.

B pesynbrare ocBoeHUs y4eOHOM MUCHMIUIMHBI OO0yYarOIIUNCs JTOJDKEH JTOCTUYb
CIEAYIOIINE PE3YNIbTATHI:

JIUYHOCMHbLE:

- YYBCTBO TOPJIOCTM U YBAXKEHUS K HUCTOPUU M JOCTHIKEHUSM OTEUYECTBEHHOMU
XUMUYECKON HayKd; XUMHUYECKM TpaMOTHOE TIOBEACHHE B TNpodeccrHoHaIbHOMI
JESTETLHOCTA U B OBITY MpU OOpaIeHN ¢ XUMHUYECKUMU BEIIECTBAMU, MaTeprajaMu U
IIPOLIECCAMUY;



- TOTOBHOCTh K TMPOJIOJDKCHUIO OOpa30BaHMS W TOBBINIEHUS KBaTu(UKAIUU B
n30paHHOM TNpodecCUOHATBLHOM JESITENIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHUE HCMOJb30BaTh JIOCTHKEHHUSI COBPEMEHHOW XHWMHYECKOM HAYKHM U
XUMUYECKUX TEXHOJIOTHMA ISl TOBBIIICHUS] COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS
B BEIOpaHHON TPO(PECCHOHANBHOMN eI TENbHOCTH;

MemanpeomemHbole:

- MCIMOJIb30BaHUE PA3JIMYHBIX BUJIOB MO3HABATEIBHOW JCATEIBHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Ooleparuii (MOCTaHOBKY 3a/1auu, (hOpMYIUPOBAHUS THIIOTE3, aHAIN3a
U CHUHTE3a, CpaBHEHHUS, OO0OOIIEHUS, CHUCTEMATH3allud, BBISBICHUS TPHUYUHHO-
CJICICTBCHHBIX CBS3CH, MOWCKA aHAJIOTOB, (POPMYIUPOBAHUS BBHIBOJOB) JIJISI PEIICHUS
MOCTABJICHHOW 3aJ1a4d, IPUMEHEHUE OCHOBHBIX METOJI0B IMO3HAHUS

(HaOmro/IeHrsI, HAYYHOTO OKCIIEPUMEHTA) IJIs WM3YYCHHUS Pa3IMdHbIX CTOPOH
XUMUYECKUX OOBEKTOB U IIPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTD
CTaJIKUBATHCS B MpodeccuoHaIbHOM cdepe;

- UCIIOJb30BAaHUE PA3JIMYHBIX MCTOYHUKOB JUIS IIOJYYEHUsS XUMHUYECKOU
uH(opMaIMK, yMEHUE OICHUTh €€ JIOCTOBEPHOCTh [IJISi JOCTHDKEHHSI XOPOIIUX
pe3yNbTaToB B MpodeccuoHanbHOU cepe;

npeomemHnule:

- c(pOpMHUPOBAHHOCTh MPEJCTABICHUNA O MECT€ XMMHUHU B COBPEMEHHON Hay4dyHOU
KapTUHE MHpa; T[OHMMAaHUE PpOJM XUMUU B (GOPMUPOBAHMU Kpyrozopa u
(yHKIIMOHATBLHOM TPaMOTHOCTH Y€JIOBEKA JIJIS PELICHUsS MPAKTUYECKUX 3aJ1ay;

- BJIQJICHUE OCHOBOIOJATAIOMIMMUA XUMHUYECKUMHU TOHATUSIMHU, TEOPUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN
1 CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMH METOJAMH HAy4YHOI'O TIO3HAHUS, HCIIOJIb3yEMBIMU B
XUMUHU: HAOJIIOZICHUEM, OINHUCAaHUEM, H3MEPEHUEM, DKCIEPUMEHTOM; YMEHHUE
00pabaThIBaTh,00bICHATh PE3yJbTaThl MPOBEACHHBIX OIBITOB U JENaTh BHIBOJBI,
TOTOBHOCTB M CIIOCOOHOCTH MPUMEHSTh METO/IbI IO3HAHUSI TIPU PEIIEHUN TPAKTUYECKUX
3a1ad4;

- cOpMHPOBAHHOCTh YMEHUS J1aBaTh KOJIMYECTBEHHBIC OLIEHKH U TMPOU3BOIUTH
pacyeThl 0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSM;

- BIIQJICHUE MPABUJIAMU TEXHUKH 0€30MaCHOCTH MPU MCTIOJIb30BAHUN XUMUYECKHUX
BEIIECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIMM MO OTHOIICHHID K XHUMHUYECKOU
nH(popMaIuu, moJrydaeMoi 13 pa3HbIX HICTOUHUKOB.

1.4. Koim4yecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO T CUMILIUHBI:
MakcumanbHOU yueOHOM Harpy3ku oOydaromierocst 117 yacos, B Tom uncie:
00s13aTeIbHOM ayAUTOPHOM Y4eOHON HAarpy3Ku oOydJaromierocs /8 4acos;
CaMOCTOSITeNbHOM paboThl oOy4aromierocs 39 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bupa yueOHoii padoThI

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero mo nporpamMme JuCUHILTAHbI) 117
O06s13aTes1bHAsA ayIMTOPHAs yueOHAs Harpy3ka (Bcero) 78
B TOM YHCIIE:

JICKITUU, YPOKU 62
MPAKTUYECKHUE 3aHSTUS 10
1a00paToOpHbIEC 3aHATHUS 6
CamocTosiTe/IbHasi padoTa 00yyarouierocs (Bcero) 39

[TpomexyTouHasi aTTectanus B popme:

Il cemectp - nuddepeHTMpPOBaHHBIN 3a9ET

| cemecTp - mpyrue GopMbl KOHTPOIS (CPEAHUIA OAILT IO TEKYIUM OLIEHKAM YCTIEBAaeMOCTH )




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

HaumenoBanue pas-
AeJI0OB M TeM

Conep:xkanue y4yeOHOIro MaTepuaJa, 1ad0paTopHble padOThI M MPAKTH-
YeCKHUe 3aHATHS, CAMOCTOSITE/IbHASA padoTa CTY/1eHTOB, KypcoBasi padota
(mpoekr)

O0BbeM
4acoB

YpoBeHb
0CBOEHUA

Koabl komme-
TeHUUi, (popMHU-
POBaHHIO KOTO-

PBIX CIIOCOOCT-

BYyeT 3JIEMEHT

NPOrpamMMBbl

2

5

1 cemecTp

BBenenue

Conep:kanue y4eOHOT0 MaTepuaJia

Hayunble MeTOnBI MO3HAHMS BEIIECTB U XUMUYECKHUX SIBJICHUU. Poib skcme-
pUMEHTa U TEOPUH B XHMHH. 3HAYCHUE XUMHUU IPH OCBOCHHH Tpodeccuit
CIIO u cnemmansaocTel CIIO TexHM4eckoro npoduist mpopeccnoHaIbLHOTO
o0OpaszoBaHMsI.

OK 1-9

Pa3znen 1. O6masi 1 HeopraHuveckasi XUMHA

71

Tema 1. OcHOBHBIE NOHATHA U 3aKOHBI XUMHH

1.1. OcHoBHBIE 1O-
HATUA XUMHUHU

Coaep:xxanue yueOHOro MaTepuaJia

Cocras BemecTBa. XUMUYECKHE 3J1eMeHThl. CIIOCOObI CyILIECTBOBAaHUS XUMU-
YECKUX DJIEMEHTOB: aTOMBI, IPOCThIE M CIIOKHBIE BellecTBA. BemecTsa mo-
CTOSTHHOTO M TIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. M3mepeHue Be-
niecTBa. Macca aToMOB U MOJIeKYJl. ATOMHas euHUIa Macchl. OTHOCUTENb-
HbIE aTOMHas U MOJIEKyJsipHas Macchl. KomuecTBo BeniecTBa U €MHULIBI €T0
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Uucino ABoraapo. MousipHas macca.

1.2. OcHOBHBIE 3aK0-
HbI XUMUH

ArperatHbie COCTOSIHUS BEIIECTBA: TBEPA0E (KPUCTAJUTMYECKOE U aMOP(HOE),
KUJKOE U Ta3000pa3zHoe. 3aKoOH ABOTAIpO U €r0 CIEACTBHUSL. MonsipHbIit
00beM BEIIECTB B ra3000pa3HOM cOCTOSTHUU. OOBeAMHEHHBIN Ta30BbIN 3aKOH
u ypaBHeHue MenpeneeBa—Knaneiipona. Cmecu BemiecTB. Paznuuus mMexay
CMECAMHU U XUMHUYCCKUMU COCOAUHCHUAMM. MaccoBas u o0bemMHasg J0JI1 KOM-
MIOHEHTOB CMECH.

CamocrosiTenbHas padora odyuarommxesi Ne 1. [Togrotoska pedepara u
npe3eHTanuu no teme «Crnoco0bl 0TOOpaXkeHHsI MOJIEKYJI: MOJIEKYIISIpHBIE U
CTPYKTYPHBIE (JOPMYITBI; IAPOCTEPIKHEBBIE M MACIITA0OHBIE IPOCTPAHCTBEH-
Hble (CtioapTa—bpurneda) MoJenu MOJIEKYID)

OK 1-9




Tema 2. Ilepuoanyecknii 3axkoH u Ilepuognyeckasi cucrema xumu4eckux 31emenToB /.. Men-

JAeJae€Ba U CTPOCHUE aTOMA

2.1. llepuoanueckuii
3akoH /.. Menpe-
JeeBa

Coaep:xanue yueOHOT0 MaTepHaJia

ITepuonnueckuii 3akon [[.M.MenneneeBa. Otkpeitue JI.M.MeHnneneeBbim
[lepuonuueckoro 3akona. Ilepuonmyeckuii 3akoH B (opMyTUpOBKE
. N.Menneneepa. [lepuoandeckast Tabania XMMUYSCKUX JIEMEHTOB — Ipa-
dudeckoe OTOOpaKeHHE MEePHOIUYEeCKOro 3akoHa. CTpyKTypa TIepuoamnde-
CKOW TaOJIMIIBL: TIepHo bl (Majbie W OOJIbIIKE), TPYNIbI (TJIaBHAS W MMOO0Y-
Has).

2.2. CTpoeHue aToma

Ctpoenue aroma u [lepuoanueckuii 3akon JI.M.MenneneeBa. AToM — CIIOXK-
Has yacTuua. S1apo (MpoTOHBI M HEHTPOHBI) U AIEKTPOHHAsA oOosouka. M30-
tonbl. CTpoeHUE PNMEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MaJjbIX MEepUO-
10B. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB
OOJILIIINX TIEPHOJIOB (TIEPEXOAHBIX dJIeMeHTOB). [ToHsATHE 00 OpOUTANIAX. S-, P-
u d-opOurtamu. DIEeKTPOHHBIC KOH(UTYpaIli aTOMOB XMMHYECKUX JJICMCH-
TOB.

2.3. 3Hayenue 3aKo0-
Ha /.. MengeneeBa

Cospemennas (opmynupoBka [lepuogmueckoro 3akona. 3nauenue Ilepmo-
quueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBl XUMHUYECKUX 3JIEMEHTOB
JA.1.MenpeneeBa Ay pasBUTHs HAyKU U IIOHUMAHMS XMMUYECKON KapTHUHBI
MHpa.

CamocrosiTeibHas padora odyuarommxcs Ne 2. BrinonHeHue yrnpaxHeHUH
no teme «CTpoeHue aToMar»

Tema 3. CTpoeHne BemiecTBa

10

3.1. UoHHas xumu-
YyecKasd CBA3hb

Conep:xanue yueOHOTro MaTepuaJia

HonHnas xumuueckas cBsi3b. KaTnoHbl, uX 00pa3oBaHHe U3 aTOMOB B Pe3yJlb-
TaTe MPOLEecca OKUCICHU. AHHOHBI, UX 00pa30BaHKE U3 ATOMOB B pe3yJIbTa-
T€ Ipolecca BoccTaHOBIIeHUs. FIoHHas CBA3b Kak CBA3b MEXAY KaTHOHAMU U
AQHUOHAMH 3a CUET AEKTpocTaTnyeckoro nputskeHus. Knaccuduxanus mo-
HOB: IO COCTaBy, 3HaKy 3apsja, HaJM4MIO THApPATHON o0ojouku. MoHHBIE
KpucTaJinueckue pernierku. CBONCTBA BEIIECTB C MOHHBIM THIIOM KpHCTaj-
JIMYECKON PELIETKH.




3.2. KoBajieHTHAas
XHUMH4YecKas CBS3b.
MeTanaudeckasi
CBSI3b

KoBanenTHas xumuueckast cBsi3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOW CBS-
3u (00-MEHHBI W JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATETLHOCTh. Ko-
BAJICHTHBIC MOJIAPpHAsA W HCHOJIIpHAA CBA3U. KpaTHOCTb KOBQJICHTHOH CBSI3U.
MosekyssipHbIe U aTOMHbBIE KpHCTaJUTHUECKUe penieTku. CBOCTBa BEIIeCTB
C MOJICKYJIIPHBIMU U ATOMHBIMH KPUCTAJUIMYCCKUMHU PCIICTKAMMU.
Merammndeckast CBsi3b. MeTalIMuecKasi KpUCTaJUIMYEeCKast pelieTka i MeTall-
IUdecKass XMMHU4YecKas cBsi3b. Du3ndeckue CBOMCTBA METAIIOB.

3.3. ArperaTHbie co-
CTOSIHUS BelleCTB U
BOJOPOJAHASA CBA3b.
YmncThle BelecTBa U
cmecu. ucnepcubie
cMecH

ArperaTHble COCTOSIHUA BEIIECTB M BOAOPOJHAsA CBS3b. TBepaoe, ®KUIKOE U
ra3oo0pa3Hoe cocTosiHus BemecTB. [lepexo BemecTBa u3 OTHOTO arperaTHo-
ro COCTOSIHUA B Apyroe. Bogopoanas cBsi3b.

YucTtele BemecTBa U cMecH. IToHsATHE 0 cMecH BellecTB. | OMOTreHHBIE U T'eTe-
poreHnnble cMecH. CocTaB cMeceil: 00beMHast U MaccoBasi J10JIM KOMITOHEHTOB
CMECH, MacCoOBasi A0JIA PUMECEH.

CamocrosiTeibHas padora odyuarommxcs Ne 3. BrinonHenue yrnpaxHeHUH
1o Teme «CTpoeHue BeleCTBa»

IIpakTuyeckoe 3ansaTue Nel. Perienre pacueTHbIX 3a7a4 Ha HAXOKICHHUE
00BEMHOM U MacCOBOM J10JI1 KOMIIOHEHTOB CMECH

Tema 4. Boaa. Pac-
TBOPBI. DJIEKTPOJIU-
THYEeCKAasl IUCCOoLHa-
nus

Coaep:xanue yueOHOT0 MaTepHaJia

10

Bopna. PactBoprl. PactBopenne. Bopa kak pactBoputenb. PacTBopuMocTh
BEILIECTB.

HaceplienHble, HEHaCBIILIEHHBIE, MEPECHIIIEHHBIE PAaCTBOPBL. 3aBUCUMOCTh
pacTBOPUMOCTH Ta30B, KUAKOCTEH M TBEPJBIX BEIIECTB OT PA3JIMYHBIX (ak-
TOPOB.

MaccoBast 107151 paCTBOPEHHOTO BEHIECTBA. DIJIEKTPOJIUTHUYECKAs IHUCCOIHA-
U, OJNEKTPOJUTHI M HEIIEKTPOUTHI. DJIEKTPOJIUTHYECKAS TUCCOIHAIMSL.
MexaHu3Mbl 3IEKTPOTUTAYECKON TUCCOLMALAN ISl BEIIECTB C PA3IMYHBIMU
TUIIAMUA XUMHMYECKOM CBS3U. | MIpaTHUpOBAHHBIE U HETUAPATUPOBAHHBIE KO-
Hbl. CTeNeHb SJeKTPONUTUUECKON Aucconuanui. CHIbHBIE U Cla0ble DJICK-
TPOJIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPUHU HIICKTPOJUTHUECKON AHCCOMannn. KucioTsl,
OCHOBAHMS U COJIM KAK AJIEKTPOIUTHI.

Me:kcecCHOHHAS ATTeCTALMS-TeCTUPOBAHME

IIpakTyeckoe 3ansaTue Ne 2. [IpuroroBieHne pacTBopa 3aJaHHOW KOHIIEH-
TparuH.

CamocrosiTeibHasi padota o0yuarommxes Ne 4. [Tonroroska pedepara u
npe3eHTanuu no teme «PacTBopbl BOKpYT Hacy

9




CaMmocrosiTeibHasi padota o0yuarommxes Ne 5. [Tonroroska pedepara u
npe3eHTaluy no Teme «Boja kak peareHT U cpeaa il XMMUYECKOro IpoLec-
ca»

CamocTrosiTesibHas padoTa odyuyarmuxcsi Ne 6. [Toarotoska pedepara u
npe3eHTanuu 1o reMe «KusHb 1 aestenbHocTh C.AppeHuycay

Tema 5. Kua

ccupukanusa HEOPraHNYeCKHUX COeIMHEHHUI M UX CBOMCTBA

5.1. Kucjorsl 1 ux
CBOliCTBa

Conep:kanue y4eOHOT0 MaTepuaJia

13

KucnoTsl 1 ux cBoiicTBa. KHCIOTHI Kak 3JEKTPOIMUTHI, X KiacCU(UKaLuUs 0
pa3IM4YHBIM IIPU3HAKaM. XMMUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUHU
AIIEKTPOIIUTUIECKOM qucconranui. OCOOEHHOCTH B3aUMOJICHCTBHS KOHIICH-
TPUPOBAHHON CEPHON U a30THOM KUCIOT ¢ MeTasmaMu. OCHOBHBIE CITOCOOBI
IIOJIY4EHUS] KHCIIOTBI.

5.2. OcHoBanus u
COJIM U X CBOJCTBA.

OcHoBaHMs U uX cBoiicTBa. OCHOBAaHUS KaK 3JIEKTPOJIUTHL, UX KIaccupuKa-
1Y 110 PA3JIMYHBIM IIpU3HAaKaM. XMMUYECKHE CBOMCTBA OCHOBAHUI B CBETE
TEOPHUU JIEKTPOJUTHUECKON Auccoranyy. Pa3ioxkeHne HepacTBOPUMBIX B
BO/ie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MONTy4eHUs ocHOBaHUU. Conu u ux
cBoiictBa. Conu Kak 31eKTpoauTsl. Conu cpeHue, KUCIIbIE U OCHOBHBIE. XH-
MHUYECKUE CBOICTBA COJIEH B CBETE TEOPHH NIEKTPOIUTUYECKOHN TUCCOLa-
1un. CriocoObl nostyyeHus coseil. ['maponus comei.

5.3. OKkcuabl M OCHO-
BAaHHUA M UX CBOHCTBA

Oxkcuapl 1 ux cBoiictBa. Cosieo0pa3yroIre U Hecoaeo0pa3yromue OKCHIbI.
OcHoBHbIe, aMPOTEpHBIE U KUCIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKTepa OK-
CHJIa OT CTETICHH OKUCIIEHUS 00pa3yoIIEero ero MeTauia. XUMHYECKHEe CBOM-
cTBa OKcHIOB. [lomydeHrne oKCHIoB.

Jladoparopnoe 3ansaTue Ne 1. Penenne skcnepuMeHTaIBHBIX 33/1a4 0 TEME
«Knaccudukanus HeoOpraHUYECKUX COCJUHEHUI U UX CBOUCTBA»

CamocrosiTeibHas padora o0y4yarommxcs Ne 7. Penienue pacdeTHbIX 3a1a4
M0 YPaBHEHUSM XUMHUYECKHUX PEaKIIHii

CamocrositeibHas padora o0y4yarommxcs Ne 8. BrinonHeHnue ynpaxHeHUN
no teMe «Knaccupukanus HeopraHM4eCKUX COeJUHEHUN U UX CBOM-
CTBa»

CamocrosiTesibHas padoTa odyuyawiuxcsi Ne 9. 3anmoaHeHne TaOIHUIIBI
«CpaBHUTEIBHAS XapaKTEPUCTUKA CBOMCTB KUCIIOT, COJIEH, OCHOBAaHUH U OK-

CHO0B»

Tema 6. XuMHYeCKHE PeAKIHH

10

10




6.1. Knaccuduka-
U XUMHYECKHUX
peakumii

Conep:xanue yueOHOTro MaTepHaJia

Knaccudukanus xumMuueckux peakuuid. Peakuuu coequHeHus, pa3ioKeHus,
3aMeIleHnsI, OOMEHa.
JADK-cpennnii 6a/171 10 TEKYIIMM OI[EHKAM yYCIIEBAEMOCTH

2 cemMecTp

6.2. OKHCIUTENBHO-
BOCCTAHOBHTEJIbHBIEC
peakuuu

Karanutuueckue peakuuu. O6patumble 1 HeoOpaTUMblE peakliuu. I'omoren-
HbI€ 1 F€TEPOreHHbIE PeaKLUU. DK30TEPMUUECKUE U FHIOTEPMUUYECKHE PEeaK-
un. TemnoBoit 3¢ ekt xumuueckux peakuuid. TepMoxuMudeckue ypaBHe-
HUsl. OKHUCIUTENbHO-BOCCTAHOBUTENNbHbIE peakiuu. CTelneHb OKUCIIEHUS.
Oxucnurens 1 BocCcTaHOBIIeHUE. BoccTanoBUTENb U OKHCIEHHE. MeToq
3JIEKTPOHHOTO OajaHca Al COCTABJICHUS YPaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKITUIA.

6.3. CkopocTb XUMH-
YeCKUX peakuui

CKOpOCTB XUMHNYCCKHUX peaKHHﬁ. ITonstue o CKOPOCTH XUMHUYCCKUX pCaK-

Ui, 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIUN OT Pa3INYHbIX ()aKTOPOB:

MPUPOJIBI PEArHPYIONINX BEIIECTB, MX KOHIEHTPAILlUHU, TEMIIEPATYpBhI, I10-
BEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIH30BaHUS KaTamn3aTopoB. OOparu-
MOCTb XUMHUYECKHX peakiuii. O0paTumMblie 1 HEOOpAaTUMBbIE peakuu. XUMH-
YECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEILEHUSI.

CamocrositeibHas padora o0y4yarommxcs Ne 10. BeinonHenue ynpaxHe-
HUM M0 TeMe «XUMHUYECKUE PEAKIIUN)

CamocrosiTeibHasi padota o0yuarommxess Ne 11. [Toaroroska pedepata u
npe3eHTanuu o reMe «OxpaHa OKpyXaroliei cpeibl OT XMMHYECKOT0 3a-
IPA3HEHMS

Tema 7. MeTaJIbI I HEMETAJLIbI

7.1. Merajibl

Coaep:xanue yue0HOro MaTepHaJia
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Mertannsl. OcoOOEHHOCTH CTPOEHHS ATOMOB U KpUCTAIIOB. Puznueckue
cBoiicTBa MeTaiioB. Kiaccugukaius MeTanioB Mo pa3InyHbIM IPU3HAKAM.
XHUMHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKHAN PsiJT HAITPSKEHU I
MeTalI0B. MeTtannorepmust.

7.2 O01mme cnocoobl
HOJIy‘IeHI/[SI MeTall-
JIOB

O6urme cocoOwl momyyeHust MetayuioB. [lonstue o metamnypruu. [Tupome-
TaJUTyprusi, THAPOMETAIUTYPTHUs U dNieKTpoMeTatyprusi. CruiaBbl YepHbIe U
LIBETHBIE.

7.3 HemeTa iibl

Hemeramner. OcoOeHHOCTH CTPOCHUS aTOMOB. Hewmerannsr — IPOCTHIC BC-
miecTBa. 3aBUCHMOCTE CBOMCTB r'aJIOr€HOB OT UX ITOJI0KEHMS B nepuoanyc-

11




ckoii cucrteMe. OKUCINTEILHBIC M BOCCTAHOBUTEIIBHBIC CBOMCTBA HEMETAJIIIOB
B 3aBUCMMOCTH OT UX ITOJIOKCHUSA B PAAY DJICKTPOOTPHUIATCIBHOCTH.

IpakTuyeckoe 3anaTue Ne 3. Penienne skcriepuMeHTaIbHBIX 337124

CamocrosiTeibHas padora ody4yarommxcsi Ne 12. Perienue pacueTHbIX 3a-
Jlad M0 YpaBHEHHSIM XUMUYECKUX PeaKuil

CamocrosiTebHas padora odyuyarommxcesi Ne 13. [Tonroroska pedepara u
npe3eHTanuu o reMe «Kopposusi MeTamioB U criocoObl 3alIUTEL OT KOPPO-
3UN»

CamocrosiTesibHas padoTa od0yuarmuxcsi Ne 14. [Togroroska pedepara u
npe3eHTaluy 1o Teme «/HepTHbIe Win 6JaropoIHbIE Ta3bly

Pazgen 2. Oprannyeckasi XuMus

42

Tema 8. OcHOBHBIE
NOHATHS OpPraHuYe-
CKOM XMMHMH H T€O-
pus CTPOEHUs
OPraHu4YecKux co-
eTUHEeHHu I

Coaep:xanue yueOHOro MaTepHaJia

IIpeamer oprannueckoil xuMmuu. [IpupoHbIE, HICKYCCTBEHHBIE U CHHTETHYE-
CKH€ OpraHuueckue Beniecrsa. CpaBHEHUE OPraHUYECKUX BEILECTB C HEOPra-
HUYECKUMHU. BasleHTHOCTb. XMMHUYECKOE CTPOCHHE KaK MOPSAA0K COCTUHEHMS
aTOMOB B MOJIEKYJIbI T10 BaJICHTHOCTH. Teopusl CTpOEHUSI OPraHNYECKUX CO-
equHenuit A.M.bytiepoBa. OCHOBHBIE MOJIOKEHHUSI TEOPHUU XUMHUECKOTO
cTpoeHus. M3omepus u u3oMepbl. XumMuueckue GopMysibl U MOAEIN MOJIEKYII
B opranndeckoit xumuu. Kiaccudukanms opranndeckux emiects. Kinaccu-
(uKaiys BEIeCTB 10 CTPOCHUIO YIIIEPOJAHOTO CKEJIeTa U HAJTMUYUIO (QyHK-
LHUOHAIBHBIX Tpyni. ['omosorn u romosnorus. Hauana HOMEHKIaTypsl
IUPAC. Knaccudukanus peakiuii B opraHuyeckoi XuMuu. Peakiuu npu-
coeIMHEeHUs (TUAPUPOBAHNUS, TAIOTEHUPOBAHUS, THAPOTraJIOTeHUPOBAHNUS,
rujparanum). Peakuuu otmernienus (1eruapupoBaHmsi, JeTHAPOraJoreHupo-
BaHus, Aeruapatanun). Peakunu 3amenienus. Peakuyn nsomepusanum.

JlabopaTopHoe 3ansitue Ne 2. M3roToBiieHne Moeneil MOJIEKyJl OpraHuye-
CKHX BEILECTB.

CamocrosiTenbHas padora oOyvarommxes Ne 15. [ToaroroBka pedepara u
npe3eHTanuu no teme «Ku3Hp u nestensHocts A.M. ByTtiepoBay
CamocrosiTenbHas padora oOyuarommuxess Ne 16. [Toaroroska pedepara u
Ipe3eHTalMu 1o TeMe «PoJlb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUH U Pa3-
BUTHH MUPOBON OPraHUYECKON XUMHM

Tema 9. YriieBoaopoab! U MX NPHPOIHBbIC HCTOYHUKH

12

\ Conep:xanue yueOHOro MaTepuaJia

OK 1-9
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9.1. AIkaHBbI

AJnKaHbl. AJIKaHbI: TOMOJIOTHYCCKHI PsiJ, ©30MEpHs ¥ HOMEHKJIaTypa aJjika-
HOB. XMMHYECKHE CBOMCTBA AJIKAHOB (METaHa, ITaHa): TOPCHHE, 3aMEIICHNE,
pasiioxeHue, AeruapupoBanue. [I[puMeHenue ajqkaHoB Ha OCHOBE CBOMCTB.

9.2. AnkeHbl. /{HeHBI
U Kay4yyKH

AJKeHbl. DTUIIEH, ero NmojydyeHue (AeruAprupoBaHUEM 3TaHa, JeNoJIuMepu3a-
nuen nojausTuieHa). ['oMonoruyeckuii psiji, U30MEpHsi, HOMEHKIIATypa ajKe-
HOB. XMMHUYECKHE CBOMCTBAa 3THJICHA: T'OPEHUE, KAYECTBEHHBIC PpEAKIMU
(obeciBeunBanue OPOMHON BOJBI M pacTBOpa NepMaHraHata Kajius), TUApa-
Tauus, noaumepusanus. [Ipumenenue sTuineHa Ha OCHOBE CBOMCTB.

[uensl n kayuyku. [IoHATHE O IMEHAX KaK YIJIEBOJOPOJAX C IBYMs JIBOWHBI-
MU cBsi3siMU. CONPSDKEHHBIE TMEHbI. XUMHYECKUE CBOMCTBa OyTanueHa-1,3 u
U30MpeHa: obecrBeYrBaHne OPOMHONM BOABI M MOJIMMEPH3ALHUs B KaydyKH.
HarypaneHblli 1 cuHTETHYECKUE KayuyKU. Pe3una.

9.3. AuIKUHBI U Ape-
HbI

AnkuHbl. AnieTiiieH. XUMUYECKUE CBOMCTBA alleTHIICHA: TOpEHUe, 00ecIBe-
YyrBaHHEe OPOMHOI BOJbI, MPHUCOSAMHEHUN XJIOPOBOJOPOAA U THApATAIIMS.
IIpuMeHeHne anleTIIeHa Ha OCHOBE CBOMCTB. MeKKiaccoBasi H30MEPHsI C all-
Ka/IUCHAMH.

Apenbl. benzon. Xumuyeckue cBolcTBa O€H30J1a: TOPEHHE, PEAKIIMH 3aMe-
nieHus (raJoreHupoBaHue, HUTpoBaHue). [lpumenenue OGeH307la HA OCHOBE
CBOJCTB.

9.4. IlpupoaHbie Huc-
TOYHHMKH YTJIeBO/0-
pooB.

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpupoiHbIiA ra3: cocTas, IpUMEHe-
Hue B kauecTBe TorumBa. Hedts. CoctaB u nepepaborka HedTu. [leperonka
Hed . HedrenpoaykTel

MeskcecCHOHHAS aTTeCTAIMA-TeCTHPOBaHHE

JlaGopatopnas padora Ne 3. O3HakoMIIeHHE C KOJJIEKIIUEH KaydyKoB U 00-
pasnamu U3JeIui U3 PE3NHbI

CaMmocrosiTeibHasi padota o0yuarommxess Ne 17. ITonrotoBka pedepara u
MpE3CHTALUU 110 TeMe «IKOJOTUYECKHE aCTEKThl UCIOIb30BaHUS YIIIEBO0-
POJIHOTO CHIPHS»

Tema 10. Kucaopojaconep:kamnue oprannieckue coeJuHeHUst

12

10.1. CnupThl

| Conepxanne yue6Horo marepnaia

13




Cruprel. [Tomydyenue sTaHoIa OpOsKEHUEM TIIIOKO3bI U THApATalel 3TUIICHA.
I'mapoxcuiipHas rpymnmna kak GpyHkuuoHanpHas. [ToHaTue o npenenbHbIX o1-
HOATOMHBIX CIIUPTAX. XUMUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJICUCTBUE C
HaTpueM, 00pa30BaHHUE MIPOCTHIX U CIOKHBIX 3(PUPOB, OKUCICHUE B AJIbJCTU.
[TpuMeHeHHe 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCIEIACTBUSL
JUIsL OpraHU3Ma 4eJIOBEKa U NPEAYIPEKICHUE.

10.2. ®denon

I'nuepuH Kak IpencTaBUTeNIb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHast pe-
aKLXs Ha MHOroaromMHsle cnupthel. [Ipumenenne raunepuna. @enon. Ouzn-
4eCcKHUe M XUMHUYECKUE CBOICTBa (heHOIa. B3anMHOe BIHMSAHNE aTOMOB B MO-
Jexyse (heHosa: B3aMMOAECHCTBUE ¢ THIPOKCUIOM HAaTpUs U a30THOM KUCIIO-
toii. [Ipumenenune genona Ha OcHOBE CBOMCTB. Anbaeruasl. [lorstue 06 anb-
Jeruaax. AjabJaeruHas rpymnma Kak ¢yHKIHOHAJIbHAS.

DopManbIerua U ero CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KUCIIOTY,
BOCCTAaHOBJICHHE B COOTBETCTBYIOIIMM criupT. [losrydueHune ajipaeru1oB OKuc-
JIEHMEM COOTBETCTBYIOIIMX COUPTOB. [IpuMenenue Gpopmainbieruia Ha OCHO-
BE€ €r0 CBOWCTB.

10.3. Kap6onoBbie
KHCJIO0THI

KapOonossie kucnotsl. [Torsitue o kapOOHOBBIX KucnoTax. KapOokcumpHast
rpymnmna Kak ¢yHKIHOHaIbHast. ['oMoa0ruyeckuil psii npeaeabHbIX 0HOOC-
HOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue kapOOHOBBIX KMCIOT OKUCIEHUEM
IbJeruA0B. XUMUYECKHE CBOWCTBA YKCYCHOM KMCIIOTHI: 00IIME CBOUCTBA €
MUHEPAJIBbHBIMU KHCIIOTaMU U peakuust arepuduxanuu. [Ipumenenue ykcyc-
HOM KHCIIOTBI HA OCHOBE CBOWCTB.

10.4. Caoxuble 2¢u-
PbI U KUPBI

Bricmme XupHbIE KMCIIOTHI Ha IPUMEPE NAIbMUTHHOBOM M CTEAPUHOBOM.
Crnoxuble 3¢upbl 1 xkHpbl. [lonydeHue ciaokKHbIX 3PUPOB peakifen ITepu-
¢ukanuu. CrnoxHsie 3UpbI B IPUPOJE, UX 3HaUeHUE. [[pruMeHeHne clioKHbIX
3(pHUpOB Ha OCHOBE CBOMCTB. JKHpHI Kak ciiokHbIe 3Gupsbl. Knaccudukarms
KUPOB. XMMUYECKNE CBOMCTBA JKUPOB: THIPOJIU3 U THIPUPOBAHUE JKHUIKUX
*upoB. [IpuMeHeHne )KUpoB Ha OCHOBE CBOWCTB. Mblia.
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10.5. ¥YrieBoanl

YrneBoapl. YTIeBOIbI, UX KIIaCCUPUKALINS: MOHOCAXapU bl (TIIOK03a, (pYK-
TO3a), AUCaxXapu sl (caxapo3a) U moMcaxapuapl (Kpaxman U eJUTI0I03a).
['mrox03a — BEIIECTBO € ABOMCTBEHHOM (DyHKIMENH — albAeruI0CIUPT. XH-
MHUYECKHE CBOWCTBA ITFOKO3BI: OKMCIICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTa-
HOBJICHHE B COPOHT, CTUPTOBOE OpokeHwue. [I[prMeHeHne TIIF0K03bI HA OCHOBE
CBOMCTB. 3HAUEHHUE YIJIEBOJOB B )KWBOUW MPUPOJIC U KU3HU yeaoBeka. [Tons-
THE O PEAKIUAX MOJUKOHJCHCAIIMY U THAPOJIN3a HA IPUMEPE B3auMOIpe-
BpAIIICHU: TIIFOK03a «>TI0JIHUCaXapu/I.

CamocrosiTeibHas padora odyuarommxcesi Ne 18. Pemienue pacueTHbIx 3a-
Jlad Ha HaX0XKJI€HHE MOJIEKYJISIpHON (hOpMyJIbl YIIIEBOIOPOIA

Tema 11. A3orco-
Aepxamme OpraHu-
YyecKue CcOeIuHEeHUs.
ITostumepbI

Coaep:xanue yueOHOIro MaTepuaJia

10

Awmunsl. [Tonsatue 00 aMmunax. AnudaTtudyeckie aMUHbI, UX KiIaccu(UKaius u
HOMEHKJIaTypa. AHWIMH KaKk opraHnyeckoe ocHoBanue. [lonyuenue anmimnna
u3 HuTpobOensona. [IpumeHeHre aHUIMHA HA OCHOBE CBOMCTB. AMHHOKHCIIO-
Thl. AMHHOKHUCJIOTHI KaK aM(OTepHbIe NU(YHKIIMOHAILHBIC OPraHUYCCKHE
COeIMHEHUSI. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICUCTBHUE C IIE-
JI0YaMU, KUCJIOTaMHU M JIPYT € JIpyrom (peaxius MojgukoHjeHcauu). Iler-
TUJHAs CBSA3b M mnojaunentuasl. [IpuMeHeHHe aMHMHOKHCIOT Ha OCHOBE
cBoiicTB. benku. I[lepBuunasi, BTOpUYHAs, TPETUYHAs CTPYKTYphl OEJIKOB.
XUMUYEeCKUe CBOICTBa OENKOB: rOpeHue, ACHATypalus, THAPOIU3, IBETHbIE
peakiuu. buonornyeckue ¢pynknuu Oenkos.llomumepsl. benku u monucaxa-
puabl kak Ouomonmmepsl. [lmactmaccel. [lonyueHne monMMepoB peakiiuei
MOJIUMEPHU3AlUA U MOJMKOHJCHCAMU. TepMOIIaCTUYHbBIE U TEPMOPEAKTHUB-
HbIe TiactMacchl. [IpencraBurenu mactMmacce. BonokHa, ux knaccudukarms.
[Tomyyenue BosiokoH. OTAeNbHBIC TPEACTABUTEN XUMUUECKHX BOJIOKOH.

IIpakTyeckoe 3ansitue Ne 4. Pemenue sKCIepMMEHTAIBHBIX 3a/lad Ha
UACHTU(DUKAIIMIO OpraHMYecKUX coequHeHuil. Pabora B KOMIIbIOTEpHOM
KJ1acce

IIpakTuyeckoe 3ansitue Ne 5. Pacrio3HaBaHue miacTMacc M BOJIOKOH

CamocrosiTeibHas padora odyuarmmxcs Ne 19. Brinonnenue ynpaxHe-
HUI 110 TeMe «A30TcoiepKaliue opranuueckie coequHenus. [lomumepo»
CamocrosiTesibHas padoTa od0yuarommuxcst Ne 20. Pemenne pacyeTHbIX 3a-
Jlad Ha HaXO0XKJICHHE MOJIEKYJISIpHON (hOpMYJIbl a30TCOIEpIKAILEro OpraH1ye-
CKOT'O BENIECTBA
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IIpome:xxyTouyHas aTTecTanus - AU @epeHMPOBaHHbINA 3a4eT

HToro no aucuunjinge:

117

16




3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUITJIMHbI

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEPHAJIbHO-TEXHHYECKOMY olecmeve-
HHUIO Y4eOHOM TMCIUNJIMHBI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMUH, JA00PaTOPUU XUMUHU JIJIsI TIPOBEJCHUS 3aHATHM JICKIIMOHHOTO THUIIA, MTPaKTHYe-
CKHX, JJAIOOPATOPHBIX 3aHATUN, B TOM YKCJIC TPYNIOBBIX, HHANBUIYAJIbHBIX, TUCHMCH-
HBIX, YCTHBIX KOHCYJIbTAIIUM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- CTICIMATTM3UPOBAHHAS MEOECTTh (CTOBI, CTYJIBS IO KOJMYECTBY 00YJaIONUXCs);

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydIeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

VYueOHo-HarIsSIIHBIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIE TTOCOOUsI, 0Oeceu-
BaIOIIME TEMaTUUYECKHE WILIIOCTpAIlMU 1Mo paboueld mporpaMMme JUCHUIUIMHBI, B TOM
qucye, BUAC0-ay M0 MaTepHUallbl, KOMITBIOTEPHBIE TTPE3CHTAIUH.

KomnproTep mMeeT IOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
I00aIbHYI0 ceTh MIHTepHeT, OCHAIIEH JUIIEH3MOHHBIM IIPOTrPAMMHBIM 00ECIICUEHHUEM.

3.2. YuyeOHO-MeTOAUYECKOe U NHPOPMALIMOHHOE O0ecTieyeHHe pean3a-
UM Y4eOHOM TUCHMILIMHBI

OcHoOBHBIE YUeOHbIe U3TaHUs

1. Andunorenosa, M. B. Xumus: ydeOHUK U OPAKTUKYM [Jisi CPEIHEro Mpo-
(dheccuonanpHoro oopazoanus / U. B. Andunorenosa, A. B. babkos, B. A. TlonkoB. —
2-¢ w3a., uchp. w gom. — MockBa: M3marenbctBo IOpaiit, 2020. — 291 c. —
https://urait.ru/

2 Aprtemenko A.W. Opranumdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
3., ucnp.- Mocka: KHOPYC, 2020.- 536¢.- (Cpennee npodeccuonaibrHoe 00paz3o-
Banue). [SBN 978-5-406-00916-1

3 EcrecrBo3nanue. Xumus/ ['abpuensu O.C. , OctpoymoB WU.I". - 6-¢ u3x., cTep.
— M.: Akagemus, 2020.- 240 c. https://academia

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs

4. Xumus: 3anaun u ynpaxsnenusi/ Epoxun IO.M. - 1-e uzn. — M.: Akanemus,
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'munka, 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 BopoOGseBbI TOPHI»).

8.www.hemi.wallst. ru (O6pa3oBaTenbHbIN CAUT AJIs1 IIKOJIBHUKOB «XUMUSD).



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

9.www.alhimikov.net (OOpa3oBaTenbHbII CAUT JIJIS1 IIIKOJIBHUKOB).

MeTtoauyeckue yKkazaHus JAJs 00y4aIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI

10. MeToandeckue yka3aHusl i1 00YJarOIIUXCs TI0 BBIITOJHEHUIO MPAKTHISCKIX
paborT.

11. Meroanueckre yka3zaHus sl 00ydaromuXcsl IO BRIMOJHEHUIO J1a00paTOPHBIX
paboT

12. Metoaudeckue yka3aHHs i1 00yJarOmIUXCsl O BHITIOJHCHHUIO 3aJaHUi ca-
MOCTOSITEIbHON pabOTHI.
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3. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA NAYYED-

HOW UCUIIJINHBI

4.1.

®opMbI 1 METOAbI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaThl 00yyeHus

@®opMbI U METOBI
KOHTPOJISI M OLIeHKH
pe3yJbTaToB 00yue-
HHUSA

Obwue Komnemenyuu:

OK 1. IloHHMaTh CYIIHOCTh M COIMATBHYIO 3HAYUMOCTh CBOCH OymyIien
npodeccuu, NPOsBIIATh K HEH YCTONYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTD, BRIOUPATh THIIOBBIC
METOJIbI ¥ CIOCOOBI BBIMOJTHEHUS MPOPECCHOHANBHBIX 33/1a4, OLIEHUBAThH
uX 3 (HEKTUBHOCTH M KAYECTBO.

OK 3. IlpunuMaTh perieHus B CTaHJAPTHBIX U HECTAaHJAPTHBIX CUTYallH-
SIX ¥ HECTU 32 HUX OTBETCTBEHHOCTD.

OK 4. OcymiecTBasTh NOUCK U UCIOJIb30BaHUE MHPOpMAIUU, HEOOXO-
oMol st 9(pQEeKTUBHOTO BBIMOTHEHHUS MPOPECCHOHATIBHBIX 3a/ad,
pohecCHOHANBEHOTO ¥ TMYHOCTHOTO Pa3BUTHSL.

OK 5. HUcnonbk3oBaTh HH)OPMATMOHHO-KOMMYHHKAITUOHHBIC TEXHOJIOTUN
B Ipo(hecCHOHANBEHOM IeSTEIILHOCTH.

OK 6. PabGoTtatrh B KOJUICKTUBE U KOMaH/Ie, 3P(PEKTUBHO 00MIAThCSI C KOJI-
JIeraMu, pyKOBOJICTBOM, MOTPEOUTENISIMHU.

OK 7. Bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a PabOTy 4JIe€HOB KOMaH bl (TI0-
YHUHEHHBIX ), 32 PE3YJIbTAT BBHIIOJHEHUS 3aJaHHIA.

OK 8. CaMocCTOATENBHO ONpPEAEATh 334a4u MPOPECCUOHANBHOTIO U JINY-
HOCTHOTO Pa3BHUTHS, 3aHUMAThCsI caMO0OOpa30BaHUEM, OCO3HAHHO IIaHU-
pOBaTh MOBBIILIEHUE KBATU(PUKALIUY.

OK 9. OpueHTHpoBaThCs B YCIOBUSAX YAaCTOW CMEHBI TEXHOJIOTHH B MPO-
(heccroHaIBHOM NEITETbHOCTH.

IlIpeomemnmnwie pesynomamaol:

— c(OpMHUPOBAHHOCTH TPEACTABICHUN O MECTE XUMHUU B COBPEMEHHOM
HAyYHOW KapTHWHE MUPA; TOHUMAHHUE POJIM XUMHH B (POPMUPOBAHUU KPY-
rozopa U (yHKIMOHAJIBHOM I'PaMOTHOCTH Y€JOBEKa JJIsl PEIICHUs Mpak-
TUYECKHX 3a/1a4;

— BJIaJICHHE OCHOBOIIOJIATAIOUIMMHI XUMUYECKUMU MOHATUSIMU, TEOPUIMH,
3aKOHaMHU U 3aKOHOMEPHOCTSIMM; YBEPEHHOE I0Jb30BaHUE XHU-
MHYECKOW TEPMUHOJIOTHEN U CUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOTO MO3HAHUs, UCIOJIb3yEMBIMU
B XUMHUU: HaOJIIOJIEHUEM, OIHCAHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM;
yMeHue 00pabaTbiBaTh, OOBSACHATH PE3yIbTAThl MPOBEACHHBIX ONBITOB U
JIeNlaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh METO/bI MO3Ha-
HUS TIPU PEIICHUH MPAKTUYECKUX 3a/a4;

- ¢(hOpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJWYECTBEHHbIE OLEHKU U MPOU3-
BOAWTH PACUYETHl M0 XUMHYECKUM (opMyliaM U YpaBHEHHSIM; BIaJICHUE
MpaBWJIaMHd TEXHUKHU O€30MacCHOCTH NPU HUCHOJIb30BAHUM XUMHYECKHX
BELIECTB,;

- chopMHpPOBAaHHOCTH COOCTBEHHOM MO3MIIMU MO OTHOLIEHUIO K XUMHYe-
CKOM MH(OpPMaIIKH, TOJIYy4aeMON U3 Pa3HbIX HCTOUHHKOB.

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBITIOJIHEHUE J1a00-
paTopHON paboTHI;

- BBITIOJTHEHUE TPaK-
TUYECKOM paboThl
(MHIMBUyaTIbHAS
dbopma paboThI)

- 3amIUTa MOpTHOIHO
OrneHka pe3ynbTaToB
BBITTOJIHEHUS CaMO-
CTOSATENHHON PaboThI

[TpomexyTouHas aTTe-
crauus B popme:

1 cemectp - npyrue
(GhOopMBI KOHTPOJIS
(cpennuii 6amnn mo Te-
KYIIMM OLICHKaM ycIie-
BaE€MOCTH)

2 cemectp — nudde-
PEHLIUPOBAHHBIN 3a4ET.

Meron nposeneHus
IIPOMEKYTOUHOM aTTe-
CTallM 2 ceMecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/laHus
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4.2. ®oHA OLEHOYHBIX CPeACTB AJsl NMPOBEACHHS TEKYLIero KOHTPOJS W
NMPOMEKYTOYHOM ATTeCTANMH 00y4aloIUXCS M0 AUCHUIINHE

IToxka3zareim M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA
[TokazaTenu M KpUTEpUM OLCHUBAHUS KOMIIETCHIIMI, OMMCAHUE IIKaJl OLICHWBA-
HUS COJep KaTCs B MpUIIokKeHUHU 1.

KoHTposibHbIE M TeCTOBBIE 3aJaHUSA
KoHTposibHbIE 3ajaHUs COIepKATCS B IPHIIOKEHUH 1.

MeToanuyeckue MaTepuabl
MeTtonuueckne mMaTepuaibl, OMPEISISIONINe MPOIEIyphl OIICHUBAHUS 3HAHHM,
YMEHUH, XapaKTEepPU3yomx (OPMHUPOBAHWE KOMIIETCHITMM, COAEPKATCS B TPHIIOKE-
Huu 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 npomMe:xxyTouHOI arTectanuu: uddepeHnnpoBanHblil 3a4€T (2 cemecTp).
1.2. Cucrema oueHMBAHNS Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHue Pe3ysbTaTOB BBIIOJHEHUS 3a1aHUI IPOMEKYTOUHON aTTeCTallui OCYLECTBIACT-
C4A Ha OCHOBC CJIICAYIOIIUX MMPHUHIIUITIOB!:

JIOCTOBEPHOCTH OLICHKHM — OLIEHMBAETCSl YPOBEHb C(POPMUPOBAHHOCTH 3HAHUH, YMEHMH, MpPaK-
TUYECKOTO OIBITa, OOMMX W MPOGECCHOHATBHBIX KOMIETCHIIHMA, MPOIEMOHCTPUPOBAHHBIX 00y4aro-
IIMMUCS B XOJI€ BBIIIOJHEHUS 3aJJaHUS;

AACKBATHOCTHU OLICHKHM — OILICHKA BBIIIOJIHCHUA BaIIaHI/If/’I A0JDKHa MPOBOJUTHCA B OTHOIICHWUUN
TeX KOMIIETEHINH, KOTOpble HE0OXOAUMBI 1151 3(PPEKTUBHOTO BHIIIOIHEHUS 3aJaHUS;

HAaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIITOJIHCHUSA 321[[8,HHI71 JOJDKHa 06JIaIIaTI> BBICO-
KOH CTENEHbI0 YCTOMYMBOCTH IPH HEOJHOKPATHBIX OLIEHKaX YPOBHSI C()OPMHUPOBAHHOCTH 3HAHUM,
YMEHUH, MPAKTUYECKOI0 OIbITA, O0IUX U NMPO(ECCHOHANBHBIX KOMIIETCHIIUN 00y4atoIuXxcs;

KOMIIJIEKCHOCTH OLICHKHU — CUCTEMAa OLICHUBAHUA BBIIIOJTHCHUA 3aI[aHI/If/'I JOJI2KHA ITIO3BOJIATH UH-
TerpaTUBHO OLICHUBATh O0ILIME U MIPOPECCHOHATIBHBIE KOMIETEHIIUN 00YyUYaIOLINXCS;

00BEKTUBHOCTHU OIICHKHU — OLCHKa BBIMMOJHCHUA KOHKYPCHBIX SaI[aHI/If/i JOJI’KHa OBLITh HE3aBU-
CHUMOI1 OT 0coOeHHOCTEH MpodeccnoHaIbHON OpUEHTALMU WIK MPEANOYTEeHUH NpenoaaBarenei, ocy-
LIECTBIISAIOIIUX KOHTPOJIb WX aTTECTALIUIO.

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

- MCTO/ pacucTa INCPBUIHBIX 63,JIJIOB;

- METOJ pacueTa CBOJIHBIX OalIoB.

P€3y.HBTaTI>I BBIINTOJIHCHU L 3aﬂaHHﬁ OLICHUBAIOTCsI B COOTBECTCTBHUU C p33pa6OTaHHI)IMI/I KpHUTC-
pHUSAMH OLIEHKH.

Hcnonp3yercs nsitu OanbHasIIKaa 1715 OLLEHUBAHUS PEe3yIbTaTOB O0YUYEHHUS.
ITepeBo nsiTH GaTbHOM IIKAJIBI y4€Ta PE3YJIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:
Ounenka KonuyectBo 02,1108, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPETHYECKOI0 H MPAKTHYECKOro 3a-
JAHUs, CPeIHUIH 0aJ1J1 IO HTOraM aTTecTAlNU

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

HO»

1.3. KOHTpPOJILHO-0LIEHOYHBIE CPeCTBA
1.3.1 3apanmne:
3ananue:
1.TectupoBanue.
2. Pemenne 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'mppatupoBaHHbBIE MONOXKHUTEIBHBIC HOHBIL;
I'mppatupoBaHHbBIE OTPULIATEIILHBIC 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:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIA HATPHIA;
CepHOKHCIIBIIN HaTpUA.

OKCHUI KaJIbLHS — OTO:
OCHOBHO OKCH;
IM'mapoxcun;
KucnoTHsIi okcHy;
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;
JuctuninupoBaHHas BoJa.

QHGKTpOHI/ITI/I‘leCKy'IO JAUCCONUAINIO 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 KHCJIOTA.

Awnh e

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

21.YcraHOBHTE COOTBETCTBHE MEKAY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO NPUHAMISKHUT: K KAXKI0W NO3ULIUHY,
0003HauYeHHOH OYKBOH, M010EPUTE COOTBETCTBYIOILYIO MO3UINIO, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHJIbl KUCIIOTHBIE

B) NO 3) okcuabl Heconeoopasyrouue

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, 0003HAYEHHYIO

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/1Yy 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(-0#1) 3TO BEIIECCTBO MPUHAJICKHUT: K KOKION TO3UINH,
0003HaYeHHOI OYKBOH, 1010EpUTE COOTBETCTBYIOILYIO MO3UIHI0, 0003HAUCHHYIO

nudpoi.

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

B) KCr(SOy); 3) ocHOBHas COIb

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 NpeIoKEHHUE: BAJEHTHBIA yrojl IpH sz—rHGpHnmauHH AIIEKTPOHHBIX O00JIaKOB
COCTaBJISIET

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

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

28. IIpogomkuTe NpeioKeHne: BelecTBa OyTaH U IEHTaH 110 OTHOLIEHUIO APYT K IPYTY SIBJISIOTCS. ..
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) aran

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 auctuniMpoBaHHON BOJIBI pacTBOPWIIM 2 T XJiopujaa HaTtpus. Paccuuraiite mac-
COBYIO JIOJIIO COJIM B IIOJIyYEHHOM PAacTBOPE.

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. CKOJIBKO BOJIBI U COJIM HYXHO B3SITh, 4YTOOBI MPUTroTOBUTH 250 T 10%-Tr0 pacTBOpa HUT-
pata 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 KoaMuecTBa cepedpa, MoJy4yeHHOTo OoT B3aumojeictBus 10 r xmopuaa Ha-
TpHS U HUTpaTa cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BO10po/ia ObLIO MOIYYEHO KAKOIo ra3a U CKOJb-
K0?

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

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

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

10.  Kakyro Mmaccy conu (B rpaMMax) Hajgo 106aButh k 300 r pacTBopa ¢ MaccoBoil gonei

xjopuaa kanus 15 % st momyueHus pactBopa ¢ MaccoBou jgoineid 17 % ?

1.3.2. Kpurepuu oueHku

Ornenka 3a 3aanue «TecTupoBaHue» ONpeAesseTcs MPOCTHIM CYMMHUpPOBaHHEM 0ajlIoB 3a Ipa-
BUJIbHBIE OTBETHI Ha BOIpockl. OuH BepHbIil oTBET paseH 0,1 6amn

OtBeT cunTaeTcs NpaBUIbHBIM, €CIIU:

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

- IPU OTBETE Ha BONPOC OTKPBITON (POPMBI JaH MPABUIbHBINA OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAHOBJIECHHE IMPABMIBHOM IOCIEIOBATEIBHOCTH YCTAHOBJIICHA
IIpaBWJIbHAS [TOCIEA0BATENBHOCTD

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

Koun-Bo Bonpo- | MaxkcumanbHbIi Oamn
COB
1 [ Paznmen 1.00mas u HeopraHuveckasi XuMus 20 20*0,1
2 Paznen 2. Oprannueckast Xumust 10 10*0,1
UTOT'O 30 3,0
Nel,  Kpurepum oueHKH pe3yJibTATOB BbINOJIHEHHUS NPAKTHYECKOI0 baynel B cooTBETCTBUM
3ajaHusl C KPUTEPHUSIMU OLICHKU
1| Odopmienue ycjioBus 3a1aHusl MakcuMaabHbIH 01
—0,2 6anna
- BepHO 0OPMJICHO yCIIOBHE 3a/1a4H, IPEACTABICHBI BCE XMMUUECKUE 0,2
BEIINYNHBI
- ycloBue 3afanusi 0hOpMIICHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0,1
MIPE/ICTABJICHBI HE BCE XUMUYECKUE BEITMUNHBI
- yclioBue 3aaHusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumasbHbIi 6211
—0,3 da1a
- BEpHO 0003HAYEHBI CUMBOJIBI B YCJIIOBUU 337a4i U B (hOpMyJiax, Uc- 0,3
MOJIb3YEMbBIX B PEIICHHUH 3aa4H
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H, I0NylIeHa | HeTod- 0,2
HOCTBH B (DOpPMYIIax, NCIOJIB3yEeMbIX B PEIICHUH 337291
- JomyiieHa | HeTOYHOCTh MPU 0003HAYEHUU CUMBOJIOB B YCIIOBUU 3a- 0,1
nadd, | HeTOYHOCTH B (POpMYITax, MCIOIb3yeMbIX B PEIICHUH 3aa9n
- gomyiieHo 2 1 0osiee HETOYHOCTH MpU 0003HAYEHUH CUMBOJIOB B yC- 0
JIOBMH 3a/1auM, 2 1 0oJjiee HETOYHOCTEHN B popMysiax, UCIIOIb3YEMBIX B
pEIIeHNH 3aJa4H
3| Cobuio1eHHEe aITOPUTMA pelieHust MaxkcumasbHbIi 6211
—0,1 6a11a
- perieHue 3aa4 OCYIIECTBIISIETCS TI0 aJITOPUTMY: 3alUCh HEOOXOT1- 0,1
MBIX XUMHUYECKUX (POpMYI,BEpHAs paccTaHOBKa KOd(h(pUiMeHToB, Ma-
TEMaTUYECKHI pacy€T MpaBMIHHO MOJ00pPaHHBIX KOA(DPHUITMEHTOB Hpe-
[IEHHE TI0 XUMUYECKOU (hopMmyIie
- QITOPHUTM PEIIEHUS 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa eAHML U3MepeHUsi puznyeckux BeJMYUH B MexayHa- MaxkcumasbHbIH 0211
poanyw cucremy exunnn (CH) —0,3 6a11a
- BEpPHO TIEPEBEACHBI PACUETHI NIEPEBOIA BCEX €IUHUIl U3MEPEHUS Pu- 0,3
3MYECKHUX BEIMYUH B MexayHapoaayto cucrtemy equnull (CH1)
- momyiieHa 1 ommOKa Mpu MPOBEICHUH pacdeTa MepeBo/ia eaMHHUIL 0,2
u3MepeHus GU3NIECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY €IMHHUII
(cn)
- JIOTYIIEHBI 2 OUTMOKY MPHU MPOBEACHUH pacueTa MepeBo/ia eANHHII 0,1
u3MepeHns GU3NUECKNX BEIMYMH B MEXIyHApOTHYIO CHCTEMY €IUHUIL
(CH)
- HEBEPHO MPOBEJICHBI PACUYETHI MEPEBOJIA BCEX CAMHUI] MU3MEPEHUS 0
dbuznueckux BenuurH B MexayHapoanyto cuctemy eauauil (CH)
5| Ucnonb3oBanue XuMuuyecKHX (popmMyJ1 1Jisl pelieHus1 3a1a4u MaxkcumasbHbIi 02171

— 0,4 6anna

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

0,4
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CUMBOJIMKON, HEOOXOAUMBIE JIJIs1 YCTAaHOBJIEHUS COOTHOILIEHUS CYIIECT-
BYIOIIETO MEXAY (PM3MUECKUMHU BETUIUMHAMU

- IPABUJIBHO COCTABJIEHBI YPAaBHEHUS, CBA3BIBAIOIINE XUMUYECKUE BE-
JIMYUHBI

- BEPHO, HO HEMOCIEA0BATEIbHO 3aMMCaHbl HOPMYJIBI B COOTBETCTBHHU C
CUMBOJIMKOW, HEOOXOAMMOMU JIJIsl yCTAHOBJICHUS COOTHOIIICHUS CYIIECT-
BYIOILIETO MEKy XUMUYECKUMU BETUUMHAMU

- MPABUJIIBHO COCTABJICHBI YPABHEHUS, CBSA3BIBAIOIINE XUMUYECKUE BE-
JINYUHBI

0,3

- (opMyIIBI 3aMMCaHbl IOCIEI0BATEIBHO, HEBEPHO 3amucana hopmyia
B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOUMOM JIsl YCTAaHOBJICHHUS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JIomyllleHa oJiHa ouIiOKa MPU COCTaBICHUH YPaBHEHUHN, CBSA3bIBAIO-
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (opMyIibl 3anTUCaHbl HEMOCIEI0BaTEIbHO, HEBEPHO 3anucana 1 ¢op-
MyJia B COOTBETCTBUM C CHMBOJIMKOM, HEOOXOAMMOM ISl YCTAHOBIJICHUS
COOTHOIIEHUS CYIIECTBYIOIIETO MEKY XUMUYECKIUMH BETMYMHAMHU

- JIomyIeHa oJHa omrOKa IMPU COCTABJICHUH YPAaBHEHUH, CBSI3bIBAIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- IONYILIEHbI OIKMOKA MPU COCTABICHUN BCEX YPaBHEHUH, CBSI3bIBAIO-
MIMX XUMHYECKUE BETHUUHBI

MaremaTuyecKkue pacyersl 10 XMMUYECKUM (popMy1aM, KOTOpbIE
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJICHHE C KOJMYEeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 02171
— 0,4 6a;10B

- BEPHO MPOU3BEICHBI BCE MATEMAaTHUYECKHE PACUETHI 10 BCEM XUMHUYe-
CKUM (hOpMyJIaM B COOTBETCTBUU C €IMHULIAMU U3MEPEHUI XUMHUYe-
ckux BennuuH (CH);

- BCE pe3yJIbTaThl MAaTEMaTUYECKHX PAacueTOB co/lepKaT IH(ppoBoe
3HaYeHHE M COOTBETCTBYIOIIEE eMy 0003HAaYCHUE eTMHUIIBI H3MEPEHHS
xummndecknx BexanunH (CH)

0,4

- BEpHO MPOU3BEACHBI MATEMAaTHYECKHE PACUETHI 10 BCEM XUMUYECKUM
dbopMysiaM B COOTBETCTBHH C SAMHHUIIAMH U3MEPEHUN XUMHUICCKUX BE-
mnaun  (CH),

- B OJTHOM PE3yJIbTaTe MaTEMATUIECKOTO pacueTa CONEPIKUTCS TOIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOMU3BEJAEH MATEMATUYECKUI pacyeT 1o | XuMuyeckom
dbopMyIe, HO B COOTBETCTBUU C €IUHUIIAMHU U3MEPEHUN XUMHUECKUX
BennuuH (CH);

- B OJHOM pe3yJIbTaTe MaTEMAaTUYECKOIO pacyeTa COAEPKUTCS TOIbKO
ero nudpoBoe 3HAUCHUE

0,2

- HEBEPHO MPOU3BEICH MAaTEMATHUECKUN pacyeT Mo | XuMu4ecKkon
dbopmyre 6e3 ykazaHus €TMHHI] U3MEPEHUHN (U3UUECKUX BEIIMUNH
(Ch);

- BCC PE3YJIbTATEI MATEMATHYCCKUX PACYCTOB COACPIKAT TOJIBKO I_II/I(l)-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MATCMATUUCCKHUEC PACUCTEI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJbLHBIA 02171

0,1 6an0B
- 33/1a4a B KOHIIC PEIICHUS COJICPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEpDHOTO OTBETA 0

27




8| YcTHOE 00BbsiCHeHH e pelleHus 3a1a4u MakcuMaabHbIH 0211
— 0,2 6a/10B

- OOBSICHEHUE pEIICHUS 3a/IaHus MTOCIIE0BATEIBLHO, CBSI3HO, JIOTUYHO, 0,2
BBIBOJI apTyMEHTUPOBAH U 000CHOBAH; MIPABUJIBHO M OOCTOSTEIBHO J1a-
€TCsl OTBET (OTBETHI) HA COMMYTCTBYIONTHE BOIPOC (BOMIPOCHI)

- HE3HAYUTEJILHO HapyIlIeHa MOCIeA0BATEIbHOCTD, JIOTHKA O0bICHEHUS 0,1
peLIeHMs 3aJaHHsl, BBIBOBI APT'yMEHTUPOBaHbI 1 000CHOBAaHbI; CTYIEHT
UCIIBITBIBACT HE3HAYUTENbHBIC 3aTPYAHEHMS, OTBEYast Ha COIyTCTBYIO-
LI1E BOIPOCHI

- SBHAYUTCJIIbHO HApYLICHA MMOCICA0BATCIIbHOCTD, JIOTUKA 00BSICHEHHS 0
pPEUICHUSA 3aJaHUsA (CTy,Z[GHT HE MOXET O6T_>$ICHI/ITB, KaKuM o6pa30M
MMPpUHICIT K pCUICHUTIO 3aI[aHI/I$I), BBIBOJbI HC MOT'YT CUUTATHCA apryMCH-
THUPOBAHHBIMH U O6OCHOBaHHBIMI/I; CTYACHT UCHBITEIBACT 3HAYUTCIIbHBIC
3aTPYAHCHUA, OTBCUAA HA COMMYTCTBYIOIHNEC BOIIPOCHI

UTOro 2

1.4. MarepuajnbHO-TeXHH4YECKOe o0ecmevyeHHe Js1 NMPOBeJIeHUS NPOMEKYTOYHOH aTTe-
cTaluu
ATTecTanus MpoOBOIUTCS B y4eOHOM KaOMHETE XUMHH.

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE 00ecrieyeHHe /IJIsl IPOBeIeHUs MPOMEKY-
TOYHOI aTTecTANNU

OcHoOBHbIE YUeOHBbIE H3TaHUSI

1. AndunoreHoBa, M. B. Xumus: yueOHHUK ¥ IPAKTUKYM JJIS CPEIHEro Mpo(ecCHOHaIbHOIO
obpasoBanus / 1. B. Audunorenora, A. B. badbkos, B. A. [lonkoB. — 2-¢ u3n., ucnp. u gomn. — Mo-
ckBa : M3narensctBo HOpaiit, 2020. — 291 ¢. — https://urait.ru/

4  Apremenko A.M. Opranuyeckas xumusi: yueOHuK /A.M. ApremeHko.- 5-e¢ u3f., uchp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpennee mpocdeccuonanpHoe obOpasoBanue). ISBN 978-5-406-
00916-1

5 EcrectBo3nanue. Xumus/ 'abpuensa O.C. , OctpoymoB WU.I'. - 6-e¢ u3m., ctep. — M.:
Axanemus, 2020.- 240 c. https://academia

JlonoTHUTE/IbHBIE Y4eOHbIe U3TaHUS

4. Xumusa: 3agaun u ynpaxHenus/ Epoxun IO.M. - 1-e uzg. — M.: Axkagemus, 2019.-
288 c. https://academia-library.ru/

5. Apremenko A.W. Opranuueckass xumusi: yuyeOHuk /A.H.ApremeHko.- 5-e¢ u3f., ucop.-
nor.- M.: KHOPVYC, 2020.- 536¢. https://www.book.ru/book/924050

6. I'munka, H.JI. O6mas xumus : yueOHnoe nocobue / I'muukxa H.JI. — Mocksa: KnoPyc, 2019.
— 748 c. — ISBN 978-5-406-06847-2. https://www.book.ru/

HNuTepHeT-pecypcnl

7.www.pvg.mk. ru (onumnuazna «Ilokopu BopoObeBbl TOpbI»).

8.www.hemi.wallst. ru (O6pa3zoBaTenbHbIN CAUT AJIS MIKOIBHUKOB «XUMUS»).

9.www.alhimikov.net (OOpa3oBaTebHBIN CAUT IS ITKOJIEHUKOB).

MeTtoauyeckue yKkazaHus 1Jisl 00y4al0UXCS 110 OCBOEHUIO TUCIHIJIUHBI

10. MeToanueckue ykazaHusi 1Jisi 00YJarOIINXCsl TI0 BBITTOJTHEHUIO MTPAKTUYECKUX PadoT.

11. Meroanueckue yka3zaHus AJi1 00ydaroluXcsl M0 BRIMOJTHEHUIO Ta00paTOpHBIX paboT

12. Metoauyeckue ykazaHusi sl 00YJarONIUXCs MO BBHITOJTHEHHUIO 3aJJaHUN CaMOCTOSTEIIHHOM
paboThI.
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