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1. HHACHOPT PABOYEM INPOI'PAMMUbI YYEBHOM
JANCHUIIVIMHBI OY .11 Xumus

1.1. OoaacTh npuMeHeHHs pabo4eil MporpaMmbl

Pabouas mporpaMma y4eOHOM TUCHMIUIMHBI SBJISICTCS YaCThIO MPOTPAMMBI ITOJTO-
TOBKH crernuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B cootBercTBUN ¢ ®I'OC CIIO
o crieranbHocTH 15.02.08 TexHonorus MalmmHOCTPOEHUS.

1.2. MecTo y4eOHOI JUCHUIIUHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CIle-
HMAJTHUCTOB CPeIHEro 3BeHa:
VYyeOHasi TUCIUILTNHA BXOIUT B 001eo0pazoBaTenbHbiid kit [TTICC3.

1.3. Llesin ¥ Tpe0OOBAHUA K pPe3yJibTATAM OCBOCHHS Y4eOHOM IUCUMILIMHBI:

N3yyeHue AUCHUIUIMHBI HAIMPaBIECHO HAa (POPMUpPOBAHUE OOIIUX KOMIETEHIIUH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 1. IloHnmaTh CyIIHOCTh U COIMAIBHYIO 3HAYMMOCTh CBOEH Oyayiei rnpodec-
CHUH, IPOSIBIIATH K HEM YCTOMYUBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCT, BHIOMPATh TUIIOBBIE METO/IbI
U CrocOObI BBITOJIHEHUSI NPO(ECCUOHATIBHBIX 337a4, OLEHUBATh UX 3((PEKTUBHOCTh U
Ka4yecTBO.

OK 3. [IpuHrMaTh penieHns B CTAaHAAPTHBIX U HECTAHJAPTHBIX CUTYalMsAX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOUCK U MCHOJIb30BAHNE UHPOPMALUHA, HEOOXOAUMOM ISt
() PEKTUBHOTO BBIMOJHEHUS MPOPECCUOHATBHBIX 3a/1ad, MPO(EeCCUOHATIBHOTO U JIMY-
HOCTHOTO pa3BUTHS.

OK 5. HUcnonb3oBaTh MHGPOPMAILIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMH B MPO-
(eccroHaIbHON AESITENbHOCTH.

OK 6. PaGoTath B KOJUIEKTUBE U KOMaH€e, YPPEKTUBHO 0OIIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTh 3a pa0OTy UYJICHOB KOMAaHJbI (MTOJIYNHEH-
HBIX), 3@ pE3YyJIbTAT BHIMIOJIHEHUS 3a1aHUM.

OK 8. CaMoCTOSITENIbHO ONPEAEITh 3aa4u MPOPECCUOHAIIBHOTO U JIMYHOCTHOTO
pPa3BUTHS, 3aHUMAThCA CaMO0OOpa30BaHHEM, OCO3HAHHO TUIAHMPOBATH MOBBINICHUE KBa-
muduKanuu.

OK 9. OpueHTupoBaThcsi B YCIOBUSIX YacTOW CMEHBI TEXHOJIOTUH B mpodeccro-
HaJIbLHOU NeSITSIbHOCTH.

B pesynbrare ocBoeHUs y4eOHOM MUCHMIUIMHBI OO0yYarOIIUNCs JTOJDKEH JTOCTUYb
CIEAYIOIINE PE3YNBTATHI:

JIUYHOCMHbLE:

- YyBCTBO TOPJOCTH M YBAXKEHHSI K HCTOPHUM M JOCTHKEHUSAM OTEYECTBEHHOM
XUMHUYECKOH HAyKd; XUMHYECKHM TpaMOTHOE TOBEACHHE B MpodhecCHOHATBLHON
JESTETLHOCTH U B OBITY MpU OOpaIeHNH ¢ XUMUYECKUMHU BEIIECTBAMU, MaTepruajaMu U
IIPOLIECCAMY;



- TOTOBHOCTh K MPOJOJDKEHHIO O00pa30BaHMA M TOBBIIICHHS KBaTU(pUKALWU B
n30paHHOM TpodecCUOHATBHOM NESITEIbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIU
XUMHAYECKUX KOMIIETECHIIUN B 3TOM;

- YMEHHUE HCNOJb30BaTh JOCTHKEHHS COBPEMEHHOM XHMHUYECKOW HAYKU U
XUMHUYECKUX TEXHOJIOTHM IS TOBBIIMICHHUS] COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS
B BEIOpaHHOM TPO(PECCHOHATILHOMN NEeITEIbHOCTH;

Memanpeomemnule:

- MCIOJIb30BaHUE PA3JIMYHBIX BUJOB MO3HABATEJILHOM JEATEIbHOCTH M OCHOBHBIX
MHTEJJICKTYyaJIbHBIX OTepaluil (IOCTaHOBKH 3a7auu, (POpMYyJIHPOBAHUS TUIIOTE3, AaHATIN3a
M CHUHTE3a, CpaBHEHHUs, OOOOIIECHUs, CHCTEMaTU3allid, BBISBICHUS MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, TMOWCKA aHAJOroB, (DOPMYIMPOBAHHUS BBIBOJOB) JUIS PEIICHUS
MTOCTAaBJIEHHOW 3a/1a4d, IPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUS

(HaOMrO/IeHNs, HAYyYHOI'O OHKCIIEPUMEHTA) IJs M3YYEHHUS pa3JIMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMH BO3HUKAaEeT HEOOXOJUMOCTb
CTAJIKUBAThCSI B MPO(PECCUOHAIBHOH cdepe;

- HCIOJB30BAaHUE PA3IMYHBIX HCTOYHHKOB JUIS TIOJYYEHHS] XUMHUYECKOU
UHpOpMallMy, YMEHUE OILCHUTh €€ JOCTOBEPHOCTh JJI JOCTHKEHHUS XOPOUIMX
pe3yJIbTaTOB B MPOPECCUOHANTBHOM Cdepe;

npeomemHuule:

- ¢(hopMHPOBAaHHOCTh MPEJACTABICHUNA O MECTE XMMHUU B COBPEMEHHOW Hay4dHOMU
KapTUHE MHpa; TOHUMAHUE pPOJIM XUMHH B (POPMHUPOBAHUM Kpyrozopa H
(YHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEILICHUS IPAKTUYECKHUX 3a/1ay;

- BJIAJICHUE OCHOBOIIOJAralIMMH XUMHUYECKHUMH TMOHATHUSIMH, TEOPHUIMHU,
3aKOHaAMHU ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAHNE XUMUYECKONU TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

- BJIaJICHHE OCHOBHBIMM METOJAMH HAYYHOI'O ITO3HAHMS, HCIOJIb3YEMBIMU B
XUMUH: HAOJIOJICHUEM, OINHMCAHUEM, HW3MEpPEHUEM, OKCIEPUMEHTOM; YMEHHE
00palaThIBaTh,00bACHATh PE3YJIbTAThl IPOBEIECHHBIX ONBITOB M JENaTh BbIBOJBI;
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTh METO/bI MO3HAHUS NPU PELICHUH MPaKTUYECKUX
3a/ad;

- C()OPMHUPOBAHHOCTb YMEHUS JaBaTh KOJIMYECTBEHHBIE OLEHKU U IMPOU3BOJIUTH
pacyeTsl 0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM;

- BJAJICHUE MTPaBUJIAMU TEXHUKU 0€30IaCHOCTH MPU UCIOIb30BAaHUM XUMUYECKUX
BELIECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIUM TIO OTHOIICHHI0 K XHWMHYECKOU
uH(pOopMaIK, MOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. Koiu4ecTBO 4acOB HA OCBOEHHE MPOTrPaMMbl Y4eOHOMH TUCHMIIIHHBI:
MakcumanbHOU yueOHOM Harpy3ku oOydaromierocst 117 yacos, B ToM uucie:
00s13aTEIHPHON ayIUTOPHOU y4eOHON HArpy3ku oOydaronierocs: 78 4acos,
CaMOCTOSITENIbHOM paboThl 0Oyuaromerocs 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 JuCUHILTHHBI) 117
O0s3aTesIbHAsI AyIUTOPHAsA YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

JICKITUU, YPOKHU 62
MIPAKTUYECKHE 3aHATUS 10
1a00paTOpHbIC 3aHATH 6
CamocTosiTesibHasi paGoTa o0yuarouerocsi (Bcero) 39

[TpomexyTouHas aTTectanus B popme:

Il cemectp - nuddepeHTMpPOBaHHBIN 3a9ET

| cemecTp - npyrue GopMbl KOHTPOIIS (CPEIHMMA OAILT IO TEKYIIIUM OIIEHKAM YCIIEBAEMOCTH)




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

HaumenoBanue pas-
AeJI0OB M TeM

Conep:kanue y4yeOHOIro MaTepuaJa, J1adopaTopHble padOThI M MPAKTH-
YeCKHUe 3aHATHS, CAMOCTOSITE/IbHAS padoTa CTYAeHTOB, KypcoBasi padora
(mpoekr)

O0BbeM
4acoB

YpoBeHb
0CBOEHUA

Koabl komme-
TeHUUi, (popMHU-
POBaHHIO KOTO-

PBIX CIIOC00-
CTBYET JJIEMEHT

NPOrpamMMBbl

2

5

1 cemecTp

BBenenune

Coaep:xxanue yue0HOro MaTepHaJia

Hayunble MeTOIBI MO3HAHMS BELIECTB U XUMUYECKHUX SIBJICHUU. Pomb 3Kcre-
pUMEHTa U TCOPHUH B XMMHH. 3HAYCHUE XUMHUU MPH OCBOCHHH Tpodeccuit
CIIO u cnemmanpaocterd CIIO TexHM4Yeckoro npohuist mpodeccnoHaIbLHOTO
o0OpaszoBaHMsI.

OK 1-9

Pa3znen 1. O6masi 1 HeopraHuveckasi XUMHA

71

Tema 1. OcHOBHBIE NOHATHA U 3aKOHBI XUMHH

1.1. OcHoBHBIE 1O-
HATHA XUMHUHU

Conep:xanue yueOHOro MaTepuaJia

Cocras BemecTBa. XuMU4ecKue 3yieMeHThl. CrIocoObl CyIeCTBOBAaHUS XUMU-
YECKUX DJIEMEHTOB: aTOMBI, IPOCThIE M CIIOKHBIE BellecTBa. BemiecTBa mo-
CTOSTHHOTO M TIEPEMEHHOT0 COCTaBa. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.
BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. M3mepeHue Be-
niecTBa. Macca aToMOB U MOJIeKYJl. ATOMHas eIuHUIa MacCchl. OTHOCUTENb-
HbIE aTOMHAsl U MOJIEKYJsipHas Macchl. KomnuecTBo BeniecTBa U € AMHULBI €T0
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Uucno ABoraapo. MousipHas Macca.

1.2. OcHOBHBIE 3aKO0-
HbI XUMUH

ArperaTHpie COCTOSIHUS BEIIECTBA: TBEPAOEC (KPUCTAITMIECKOE U aMOP(HOE),
KUJKOE U Ta3000pa3zHoe. 3aKOH ABOTAIpO M €ro CIEICTBUS. MonsipHbiii
00beM BeIIECTB B ra3000pa3HOM cOCTOSSHUU. OOBEAMHEHHBIN Ta30BbIN 3aKOH
u ypaBHeHue MenpeneeBa—Knaneiipona. Cmecu BemiecTB. Paznnuns mMexay
CMECAMHU U XUMHUYCCKUMU COCOAUHCHUAMM. MaccoBas u o0bemMHasg J0JI1 KOM-
MTOHEHTOB CMECH.

CamocrosiTebHas padora odyuarommxesi Ne 1. [Togroroska pedepara u
npe3eHTauu no teme «Crnoco0bl 0TOOpaskeHHsI MOJIEKYJT: MOJIEKYJISIpHBIEC U
CTPYKTYpHBIE (hOPMYJIbI; IIAPOCTEPKHEBBIE U MacIITA0OHbIE TPOCTPAHCTBEH-
Hble (CtioapTa—bpurneba) MoJaenu MOJIEKYID»

OK 1-9




Tema 2. Ilepuoanyecknii 3axkoH u Ilepuoanyeckasi cucrema XumMmu4eckux 31emeHToB /.M. Men-

JAeJaeeBa H CTPOCHUE aTOMA

2.1. llepuoanueckuii
3akoH /.. Menpe-
JeeBa

Coaep:xanue yueOHOT0 MaTepHaJia

ITepuonnueckuii 3akon [[.M.MenneneeBa. Otkpbeitue JI.M.MenneneeBbim
[Tepuonuueckoro 3akona. Ilepuonmveckuid 3akoH B (HOPMYITHPOBKE
. N.Menneneepa. [lepuoandeckast Tabania XMMUYECKUX JIEMEHTOB — Ipa-
dudeckoe OTOOpakeHHE MepHoauYecKoro 3akoHa. CTpykTypa mepHomnde-
CKOW TaOJMIIBL: TIepHo bl (Majibie W OOJIbIIKE), TPYNIbI (TJIaBHAS W MMOO0Y-
Has).

2.2. CTtpoeHue aToma

Ctpoenue aroma u [lepuoanueckuii 3akon JI.1M.MenneneeBa. AToM — CIIOXK-
Has yacTuua. S1apo (MpOTOHBI M HEHTPOHBI) U IIEKTpPOHHAsE 0obonouka. M3o-
tonbl. CTpoeHue 3MEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX IMEepUO-
n0B. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB
OOJILIIINX TIEPHOJIOB (TIEPEXOIHBIX dJIeMEeHTOB). [ToHsATHE 00 OpOUTANIAX. S-, P-
u d-opOurtanu. DIEKTPOHHBIC KOH(UTYpAIlMK aTOMOB XMMHYECKHX 3JIEMCH-
TOB.

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

Cospemennas (opmynupoBka [lepuogmueckoro 3akona. 3nauenue Ilepmo-
au4eckoro 3akoHa M Ileproguyeckoll cHCTEMBI XHMHUYECKHX JJIEMEHTOB
JA.1.MenneneeBa 11 pa3BUTHsI HAyKU U MOHMMAHUS XUMHUYECKON KapTHHBI
MHpa.

CamocrosiTeibHas padora odyuarommxcs Ne 2. BrinonHenue yrnpaxHeHUH
no teme «CTpoeHue aToMa»

Tema 3. CTpoeHne BemiecTBa

10

3.1. UoHHas xumu-
YyecKas CBA3hb

Conep:xanue yueOHOTro MaTepuaJia

WonHnas xumuyeckast cBsi3b. KaTnoHbl, uX 00pa3oBaHHe U3 aTOMOB B Pe3yJilb-
TaTe MpoLecca OKUCIECHUs. AHHOHBI, UX 00pa30BaHKE U3 ATOMOB B pe3yJIbTa-
T€ Ipoliecca BoccTaHOBNIEHUs. VIOHHAs CBA3b KaK CBS3b MEXAY KaTHOHAMU U
QHUOHAMHU 3a CYeT DJIEKTPOCTATHYEeCKOro MpuTshkeHusd. Kiaccudukanus
MOHOB: 110 COCTaBY, 3HAKY 3apsAja, HAIMYUIO TUApPATHON o6onouku. MoHnHble
KpucTaJmmueckue penierku. CBONCTBA BEIIECTB C MOHHBIM THIIOM KpUCTaj-
JIMYECKON PELIETKH.




3.2. KoBajieHTHAas
XHMH4YeCKas CBS3b.
MeTaniau4deckasi
CBSI3b

KoBanentHas xumudeckas CBs3b. MexaHU3M 00pa30BaHUsl KOBAJICHTHON CBsI-
31 (00-MEHHBI W JIOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATEILHOCTE. Ko-
BaJICHTHBIC TOJIApHAs M HEMoJisApHas CBsi3U. KpaTHOCTb KOBaJICHTHOM CBSI3H.
MonekynspHble U aTOMHbIE KpUCTAJIMYecKue pemieTku. CBOMCTBA BEIECTB
C MOJIEKYJISIPHBIMU ¥ aTOMHBIMU KPUCTAIUTMYECKUMU PEIICTKAMHU.
Mertannuueckas cBs3b. MeTauinueckas KpUCTaUIMuecKas perieTka u Mertal-
JIUYecKas XUMHUYecKas CBsi3b. OU3NUecKue CBONCTBA METAJIOB.

3.3. ArperaTHbie co-
CTOSIHUS BelleCTB U
BOJOPOJAHASA CBS3b.
Yucrslie BewecTsa u
cmecu. ucnepcubie
cMecH

ArperaTHble COCTOSIHUS BEIIECTB M BOAOPOJHAsA CBS3b. TBepaoe, *KUIKOE U
ra3oo0pa3Hoe cocTosiHus BemiecTB. [lepexo BemecTBa U3 OJTHOTO arperaTHo-
ro cOCTOsiHUSA B Apyroe. BogopoaHas cBA3b.

Yuctele BemecTBa u cMecH. IToHsTHE 0 cMecH BelecTB. I 'oMOreHHbIe U reTe-
poreHnHble cMecH. CocTaB cMeceil: 00beMHas 1 MaccoBas J10JIM KOMIIOHEHTOB
CMECH, MacCoOBasi A0JIA PUMECEH.

CamocrosiTeibHas padora odyuarommxcs Ne 3. BrinonHeHue yrnpaxHeHUH
1o Teme «CTpoeHue BelecTBa»

IIpakTuyeckoe 3ansaTue Nel. Pemenne pacyeTHpIX 3a/1a4 Ha HAXOXKICHUE
00BEMHOM U MacCOBOM J10JI1 KOMIIOHEHTOB CMECH

Tema 4. Boaa. Pac-
TBOPbI. DJICKTPOJIH-
THYeCKAas 1Mcconma-
nus

Conep:xanue yueOHOTro MaTepuaJia

10

Bona. PactBopel. PactBopenue. Bojga kak pactBoputens. PacTBOpuMoCTb
BEILECTB.

HacpinieHHbIE, HEHACBIILIEHHBIE, IEPECHIIICHHBIE PACTBOPBI. 3aBUCHUMOCTH
PacTBOPUMOCTHU Ta30B, KHUJIKOCTEH U TBEPHbIX BELIECTB OT Pa3INYHbIX (pax-
TOPOB.

MaccoBasi 105151 paCTBOPEHHOTO BELIECTBA. DJIEKTPOJIUTUYECKAs AMCCOIMa-
ousl. OJEKTPOIMTHl U HEDJEKTPOUTHL. JIEKTPOJUTHYECKAsT JUCCOLMALIMSL.
MexaHu3MBI JIEKTPOIUTUYECKON TUCCONUALMH Il BEMIECTB C Pa3INYHBIMU
TUIIAMM XUMHUYECKOU CBs3U. ['MapaTupoBaHHBIE U HETUIAPATUPOBAHHBIE HO-
Hbl. CTeneHp AeKTponuTudeckoil auccoruanyu. CuiabHble U cialble dJeK-
TPOJIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPUH IIICKTPOJIUTHUECKON AHCCOManun. KucioTsl,
OCHOBAHUS U COJIA KAK DJIEKTPOJIUTHL.

MeskcecCMOHHAsI aTTeCTAlUSI-TECTHPOBaHHUE

IIpakTyeckoe 3ansaTHe Ne 2. [IpurorosiieHne pacTBopa 3aJaHHOW KOHIIEH-
TpaLyH.

CamocrosiTeibHasi padota o0yuarommxes Ne 4. [TonroroBka pedepara u
npe3eHTaluu 1o teme «PacTBopbl BOKpYT Hacy

9




CaMmocrosiTeibHasi padota o0yuarmmxes Ne 5. [TonroroBka pedepara u
npe3eHTaluu no teme «Boja kak peareHT U cpea il XMMUYECKOro IpoLec-
ca»

CamocrosiTesibHasi padoTa odyuyarmuxcsi Ne 6. [Toaroroska pedepara u
npe3eHTauuy 1o reMe «KusHb 1 aestesnbHocTh C.AppeHuycay

Tema 5. Kua

ccupukanusa HEOPraHMYeCKHUX COeIMHEHHUI M UX CBOlicTBA

5.1. Kucjorsl 1 ux
CBOliCTBa

Conep:kanue y4eOHOT0 MaTepuaJia

13

Kucnotsl 1 ux cBoiictBa. KHCIOTHI Kak 31€KTPOIMUTHI, UX KIacCU(UKALUS 110
pa3IMYHBIM IIPU3HAKAM. XMMUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUU
AIIEKTPOIIUTUIECKOH mucconmanui. OCOOCHHOCTH B3aMMO/ICHCTBHSI KOHIICH-
TPUPOBAHHON CEPHON U a30THOM KUCIOT ¢ MeTaiiaMu. OCHOBHBIE CITOCOObI
IIOJIY4EHUS] KHCIIOTBI.

5.2. OcHoBanus u
COJIM U X CBOJCTBA.

OcHoBaHMs U uX cBoiicTBa. OCHOBAaHUS KaK 3JIEKTPOJIUTHI, UX KIaccu(pUKa-
LU 110 PA3JIMYHBIM IIPU3HAKaM. XMMUYECKHAE CBOMCTBA OCHOBAHM B CBETE
TEOPUU IEKTPOJUTHUUECKON AUccOoLMaluy. PazoskeHne HepacTBOPUMBIX B
BO/ie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MONTy4eHUs ocHOBaHUU. Conu u ux
cBoiicTBa. Conu Kak 31eKTpoauTsl. Conu cpeiHue, KUCIIbIE U OCHOBHBIE. XH-
MUYECKHE CBOMCTBA COJIEH B CBETE TEOPUH AIEKTPOJUTUUECKON AHCCOIUA-
1uu. CriocoObl momydeHust coned. ['uaponus comneil.

5.3. Okcuabl M OCHO-
BAaHHUA M UX CBOHCTBA

Oxkcuapl 1 ux cBoiictBa. Cosieo0Opa3yroIue 1 Hecoaeo0pa3yrommne OKCHIbI.
OcHoBHbIe, aMPOTEpHBIE U KUCIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKTepa OK-
CHJIa OT CTETICHH OKUCIIEHUS 00pa3yIOIIETo ero MeTajuia. XUMHUYECKHE CBOM-
cTBa OKcHI0B. [lomydyeHre oKCHIoB.

JlaGopaTtopHoe 3ansaTHe Ne 1. Penenue skCnepuMeHTaNbHBIX 33/1a4 110 TEME
«Knaccudukanus HeOpraHUYECKUX COCUHEHUI U UX CBOUCTBA»

CamocrositeibHas padora o0y4yarommxcs Ne 7. Pemienne pacdeTHbIX 3a1a4
M0 YPaBHEHUSM XUMHUYECKHUX PEaKIIHii

CamocrosiTeibHas padora o0y4yarommxcs Ne 8. BrinonHenne ynpaxHeHUN
no teMe «Knaccupukanus HeopraHu4ECKUX COCAUHEHUN U UX CBOM-
CTBa»

CamocrosiTejibHasi padoTa odyuyawmuxcesi Ne 9. 3anogHeHne TaOIHAIIBI
«CpaBHUTEIBHAS XapaKTEPUCTUKA CBOMCTB KUCIIOT, COJIEH, OCHOBAaHUM U OK-

CHIOB»

Tema 6. XuMHYecKHEe PeaKIHH

10
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6.1. Knaccuduka-
HHUSA XUMHYECKUX
peakumii

Conep:xaHue yueOHOIro MaTepuasa

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

2 cemMecTp

6.2. OKHCIUTENBHO-
BOCCTAHOBHTEJIbHBIEC
peakuuu

Karanutnueckue peakiun. ObparumMelie U HeoOpaTuMble peakuuu. I 'oMmoreH-
HBIC U TETEPOreHHBIC PEaKIu. JK30TEPMUIECKUE U YHJOTEPMHUYECKHE PeaK-
un. TemnoBoit 3¢ ekt xumuueckux peakuid. TepMoxuMudeckue ypaBHe-
HUsL. OKHCIUTEIFHO-BOCCTAHOBUTEbHBIE peakiy. CTEeNeHb OKUCIICHHS.
Oxwucnurens 1 BoccTaHoBiieHHE. BocctanoButens u okucinenue. Meron
9JIEKTPOHHOTO OanaHca sl COCTABJICHUS YPAaBHEHUIH OKUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKITUH.

6.3. CkopocTb XUMH-
YeCKUX peakuui

CKOpOCTB XUMHNYCCKHUX peaKHHﬁ. ITonsTue o CKOPOCTH XUMHUUYCCKUX pCaK-

KA. 3aBUCUMOCTh CKOPOCTH XUMUYECKHUX PEAKIUNA OT Pa3IMUHbIX (PaKTOPOB:

MpUpoAbl pearupyromunx BEIECTB, UX KOHUCHTPAIIUH, TEMIICPATYPHBI, 110-
BCPXHOCTU CONIPUKOCHOBCHUS U UCIIOJIB30BAHUS KAaTAJIN3aTOPOB. O6paTI/I-
MOCTb XUMHNYCCKHX peaKHHﬁ. O6paTI/IMBIe )51 HCO6paTI/IMBIC pCaKknunm. XHUMu-
YCCKOC paBHOBECHEC U CIIOCOOBI €ro CMCIICHNA.

CamocrositenbHas padora o0y4yarommxcst Ne 10. BeinonHenue ynpaxHe-
HUU 110 TeMe «XUMHYECKUE PEAKLIUI)

CamocrosiTeibHasi padota o0yuarommxess Ne 11. [Toaroroska pedepata u
npe3eHTanuu no Teme «OxXpaHa OKpYXKarolel cpesibl 0T XMMHYECKOI0 3a-
IPA3HEHMS

Tema 7. MeTa/lILI 1 HEMETAJLIBI

7.1. Merasibl

Coaep:xanue yueOHOro MaTepHaJia

14

Mertanmibl. OCOOEHHOCTH CTPOEHHSI aTOMOB U KpUCTAILIIOB. PU3nyeckue
cBoiicTBa MeTaiioB. Kiaccugukaius MeTanioB Mo pa3InyHbIM IIPU3HAKAM.
XHUMHUYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKHAN P HAIPSKEHU I
MeTalIoB. MeTtannorepmust.

7.2 O0mme cmocoobl
HOJIy‘IeHI/[SI MeTall-
JIOB

O6urme ciocoObl moyyeHust MetasuioB. [lonstue o meramtypruu. [Tupome-
TaJUTyprusi, THAPOMETAIUTYPTHUs U dNieKTpoMeTautyprusi. CruiaBbl YepHbIe U
LIBETHBIE.

7.3 HemeTasj1bl

Hewmeranner. OcobeHHOCTH CTpoeHust aToMOB. HemeTaisl — npocThie Be-
11€CTBA. 3aBUCUMOCTb CBOMCTB raJIOTEHOB OT UX IOJIOXKCHUS B IIEpUOIAYE-
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ckoii cucrteMme. OKUCIMTEIbHBIC M BOCCTAHOBUTEIIBHEIC CBOMCTBA HEMETAILIIOB
B 3aBUCMMOCTH OT HUX ITOJIOXKCHUSA B PAAY DJICKTPOOTPHUIATCIBHOCTH.

IpakTuyeckoe 3ansaTue Ne 3. Penienne skcriepuMeHTaIbHBIX 337124

CamocrosiTeibHas padora oOyuyarommxcest Ne 12. Penienne pacueTHbIX 3a-
Jlad M0 YpaBHEHHSIM XUMUYECKUX peaKuil

CamocrosiTeibHas padora odyuyarommxcesi Ne 13. [Tonroroska pedepara u
npe3eHTanuu mno reMe «Kopposusi MeTaioB U CriocoObI 3alIUThI OT KOPPO-
3UN»

CamocrosiTesibHas padoTa od0yuarmuxcsi Ne 14. [Togroroska pedepara u
npe3eHTanuu 1o Teme «/HepTHbIe Win 6J1aropoIHbIC Ta3bly)

Pazgen 2. Oprannyeckasi XuMus

42

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

Coaep:xanue yueOHOro MaTepHaJia

IIpeamer oprannueckoit xuMuH. [IpupoHbIE, HICKYCCTBEHHBIE U CHHTETHYE-
CKH€ OpraHuueckue BeniecTsa. CpaBHEHUE OPraHUYECKUX BEILECTB C HEOPra-
HUYECKUMHU. BaneHTHOCTh. XHMMHUYECKOE CTPOCHUE KaK IMOPAJOK COCIUHEHMS
aTOMOB B MOJIEKYJIBI T10 BaJICHTHOCTH. Teopus CTpOEHUSI OPraHNYECKUX CO-
enquHenuit A.M.bytiepoBa. OCHOBHBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOTO
cTpoeHus. M3omepus u u3oMepbl. XumMuueckue GopMyibl U MOAETH MOJIEKYII
B oprannueckoi xumuu. Knaccuduxanus opranndeckux semects. Kiaccu-
(uKaIys BEIIeCTB O CTPOCHUIO YIIIEPOJAHOTO CKEJIeTa U HAJTHMUUIO (PyHKIIH-
OHAJIBHBIX Tpymil. 'omonoru u romonorus. Hauana nomenknarypst [IUPAC.
Knaccugukarus peakiuii B opranndeckoil Xumuu. Peakiuy npucoeuHeHus
(ruapupoBaHUsl, TAIOT€HUPOBAHNUS, THIPOrAIOT€HUPOBAHHUS, THIpaTalllN ).
Peakiun oTmiernieHus (IeruApupoOBaHus, 1erHpOTraloreHupOBaHMsl, eTH/I-
paranuun). Peakiuu 3amenienus. Peakiuu nzomepuzammm.

JlabopaTopHoe 3ansitue Ne 2. M3roToBiieHne Mojenel MOJNEKyJl OpraHuye-
CKHX BEIECTB.

CamocrosiTenbHas padora oOyuarommxess Ne 15. [Toaroroska pedepara u
npeseHTanuu no teme «Ku3up u nestensHocts A.M. BytiepoBay
CamocrosiTebHas padora oOyuarommxess Ne 16. [loaroroska pedepara u
Ipe3eHTalMu 1o TeMe «Pojlb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUHU U Pa3-
BUTHH MHPOBON OPraHUYECKON XUMHM

Tema 9. YriieBogopoab! U MX NPHPOIHBbIE HCTOYHUKH

12

\ Conep:kanue y4eOHOT0 MaTepuaJia

OK 1-9
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9.1. AIkaHBbI

AnkaHbl. AJIKaHbI: TOMOJIOTHYECKUH psll, U30MEpHsl U HOMEHKJIATypa aJjiKa-
HOB. XMMHYECKHE CBOMCTBA QJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMELICHHUE,
pasnokeHue, neruapuposanue. IIpumenenue ankaHoB Ha OCHOBE CBOWCTB.

9.2. AnkeHbl. /{HeHBI
U Kay4yyKH

AJnKeHbl. DTUIIEH, ero nojy4eHue (JeruiprupoBaHueM 3TaHa, JeNoIUMMepU3a-
nuen noiausTuieHa). ['oMonoruyeckuii psiji, ©30MepHsi, HOMEHKIIATypa ajKe-
HOB. XMMHYECKHE CBOMCTBA ATWJIECHA: TOPEHUE, KAYECTBEHHBIC PpEaKLUU
(obeciBeunBanue OPOMHOW BOJBI M pacTBOpa NepMaHraHata Kajus), TUApa-
Tauus, noauMmepusanus. IlpuMenenne 3TuineHa Ha OCHOBE CBOMCTB.

[uensl n kayuyku. [IoHATHE O IMEHAX KaK YIJIEBOJOPOJAX C IBYMs JBOWHBI-
MU cBsi3AMU. ConpshKeHHbIE TMeHbl. XUMHUYECKUe CBOWCTBa OyTanueHa-1,3 u
U30IIpeHa: oOecliBeunBaHWe OpPOMHOM BOJbI M MOJUMEpPU3ALUS B KaydyKH.
HarypaneHblli 1 cUHTETHYECKUE KayuyKU. Pe3una.

9.3. AuIKUHBI U Ape-
HbI

AnkuHBL. AnetniieH. XMMUYECKHE CBOWMCTBA alleTHIICHA: TOPEHHUE, 00ecIBe-
YyrBaHHEe OPOMHOI BOJbI, MPHUCOEAMHEHUN XJIOPOBOJIOPOAA U THApATAIIMS.
IIpuMeHeHne anleTIIeHa Ha OCHOBE CBOMCTB. MeKKiIaccoBasi H30MEPHS € all-
KaJlueHaMHU.

Apenbl. benzon. Xumuueckue cBocTBa O€H30Ja: TOPEHHE, PEaKIMH 3aMe-
meHus (ranoreHupoBaHue, HUTpoBaHue). [IpuMeHeHne OGeH307a Ha OCHOBE
CBOICTB.

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

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpupoiHbIii ra3: cocTaB, MpUMEHe-
Hue B kauecTBe TorunBa. Hedts. CoctaB u nepepabotka HedTu. [leperonka
Hed . HedrenpoaykTsl

MeskcecCHOHHAS aTTeCTAIMA-TeCTHPOBaHHE

JlaGopaTopnas padora Ne 3. O3HakoMIIeHHE C KOJJIEKIIUEH KaydyKoB U 00-
pasiaMu U3JeIui U3 pe3UHbI

CamocrosiTeibHasi padota odyuarommxess Ne 17. IToarotoBka pedepara u
IPE3EHTAlMK M0 TeMe «IJKOJIOIMYECKHE aCHEeKThl MCIIOJIb30BaHUs YIIIEBOIO-
POJIHOTO CHIPHS»

Tema 10. Kucaopojaconep:kanue oprannieckue coeIuHeHUust

12

10.1. CnupThl

| Conepxanne yue6Horo marepnaia
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Cruptel. [Tonydyenue sTaHoNa OpO’KEHUEM TIIFOKO3bI U THApATalMel 3TUIICHA.
I'mapoxcuiibHas rpymnmna kak GyHkuuoHanpHas. [TonaTue o npenenbHbIX 0J1-
HOATOMHBIX CIUPTAaX. XMMHUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJICHCTBUE C
HaTpueM, 00pa30BaHHUE MIPOCTHIX U CIOKHBIX 3(DUPOB, OKUCICHUE B AJIbCTU.
[TpuMeHeHHe 3TaHOIAa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCIEACTBUSL
JUIsL OpraHU3Ma 4eJIOBEKa U NPEAYIPEKICHUE.

10.2. denoN

['muuepuH Kak npeacTaBUTENh MHOIOATOMHBIX cliupToB. KauecTBeHHas pe-
aKLus Ha MHOroaToMHble ciupThl. [Ipumenenue raunepuna. ®enoin. duzu-
YeCcKHe U XUMHYECKHE CBOIMCTBA (heHONa. B3anMHoOe BiIHMsHIE aTOMOB B MO-
Jexyse (heHosa: B3auMOAECHCTBUE ¢ THIPOKCUIOM HAaTpUs U a30THOM KUCIIO-
toii. [lpumenenune genona Ha ocHOBE CBOMCTB. Anpaeruabl. [lonsrue 06 anb-
Jeruaax. AjabJaeruHas rpymnma Kak ¢yHKIHOHAJIbHAS.

dopMasbJIerul U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOILYIO KUCIIOTY,
BOCCTaHOBJIEHHE B COOTBETCTBYIOUIMIA cupT. [loyueHue anpaeruioB okuc-
JICHHEM COOTBETCTBYIONIMX CIUPTOB. [IpuMenenue hopmManbaeruaa Ha OCHO-
BE€ €r0 CBOMCTB.

10.3. Kap6oHoBbie
KHCJIOTHI

Kap6onossie kucnotsl. [loHsTHE 0 KapOOHOBBIX KucnoTax. KapbokcuabHast
rpymnmna Kak ¢yHKIHOHaIbHas. ['oMoaoruueckuil psii npeenbHbIX 0HOOC-
HOBHBIX KapOOHOBBIX KHCIOT. [lomyueHne kapOOHOBBIX KMCIOT OKUCIEHUEM
IbJeruaA0B. XUMUYECKHE CBOWCTBA YKCYCHOM KMCIIOTHI: 00IIMEe CBOMUCTBA €
MUHEPATBbHBIMUA KHCIIOTaMU U peakius arepuduxanuu. [I[pumenenue ykcyc-
HOW KHCJIOTBI HA OCHOBE CBOMCTB.

10.4. Caoxuble 2¢u-
PbI H KUPBI

Bricmme KupHbIE KMCIIOTHI HA IPUMEPE NAIBbMUTHHOBOM M CTE€apUHOBOM.
Crnoxuble 3¢upsl 1 xkupbl. [lonydenue ciaoxKHbIX 3PUPOB peakien Tepu-
¢ukanuu. CrnoxuHsie 3UpPHI B IPpUPOJIE, UX 3HaUeHue. [[puMeHeHne cloXHbIX
3(pHUpOB Ha OCHOBE CBOMCTB. JKUpHI Kak ciiokHbIe 3pupbl. Kinaccudukarms
KUPOB. XUMUYECKNE CBOMCTBA JKUPOB: THUIPOJIA3 U THIAPUPOBAHNUE KUJTKHUX
KupoB. [IpuMeHeHune )K1UpoB Ha OCHOBE CBOWCTB. Mblia.
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10.5. ¥YrieBoanl

YrneBoapl. YTIeBOIbI, UX KIIaCCU(PUKALINS: MOHOCAXapUIbI (TII0K03a, QpYK-
TO3a), AMCaxapu sl (caxapo3a) U MoMcaxapuapl (Kpaxman U eJUTI0I03a).
['mrox03a — BEIIECTBO € ABOMCTBEHHOM (DyHKIMENH — albAeruI0CIUPT. XH-
MHUYECKHE CBOMCTBA ITIOKO3bI: OKHCIIEHUE B IJIIOKOHOBYIO KHCIIOTY, BOCCTa-
HOBJIEHHE B COPOUT, ciupToBO€E OpoxkeHue. [IpumeHenne ritoko3sl Ha OCHOBE
CBOMCTB. 3HAUE€HHE YIJIEBOJIOB B JKUBOMW MTPUPOJIE U )KU3HU YesoBeka. [lons-
THE O PEAKIUAX MOJUKOHCHCAIIMY U THIPOJIN3a Ha MPUMEPE B3auMOIpe-
BpaIllEHUH: TJII0KO03a «>TIOIHCaXapHu/l.

CamocrosiTeibHas padora odyuarommxcsi Ne 18. Pemienne pacueTHbIx 3a-
Jlad Ha HaX0XKJIeHHE MOJIEKYJISIpHON (hOpMYyJIbl YIIIEBOI0POIa

Tema 11. A3orco-
Aepxamme OpraHu-
YyecKHe CoexuHeHMsI.
ITostumepoI

Coaep:xanue yueOHOIro MaTepuaJia

10

Awmunsl. [Tonsatue 00 aMmunax. AnudaTtudyeckie aMUHbI, UX KiIaccu(UKaius u
HOMEHKJIaTypa. AHWIMH KaK OpraHuyeckoe ocHoBaHue. [lomyuenue aHminHa
u3 HUTpobOensona. [IpumeHeHre aHUIMHA HA OCHOBE CBOMCTB. AMHHOKHCIIO-
Thl. AMHUHOKHCJIOTHI Kak aMpoTepHble NU(YHKIHNOHAIbHbIE OPraHUYEeCKHe
COeIMHEHUSI. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEUCTBHUE C IIE-
J0YaMH, KUCJIOTaMH M JIpYr C Apyrom (peakuus nosiukoHjeHcauuu). Ilen-
TUJHAsg CBSA3b M mnojunentuasl. [IpuMeHeHne aMHHOKHCIOT Ha OCHOBE
cBoicTB. benku. IlepBuuHas, BTOpUYHAs, TPETUYHAs CTPYKTYphl OEIIKOB.
XUMUYEeCKUE CBOICTBa OENKOB: rOpeHue, AeHaTypalus, THAPOIU3, IBETHHIC
peakiuu. buonornyeckue ¢pynknuu Oenkos.llomumepsl. benku u monucaxa-
puabl kak Ouomonmmepsl. [lmactmaccel. [lomyueHne monMMepoB peakiiuei
MOJIMMEPU3AIMHN U MOJIMKOHJEHCAlUU. TepMOoIIacTUYHbIE U TePMOPEAKTHB-
HbIe TIacTMacchl. [IpencraBurenu miactMmacce. BonokHa, ux kinaccuduxarms.
ITonydyenune BoaokoH. OT/IENbHBIEC PEICTABUTEIN XUMHUUYECKUX BOJIOKOH.

IIpakTyeckoe 3ansitue Ne 4. Pemenue sKkcliepMMEHTAIBHBIX 3a/Jad Ha
UACHTU(DUKAIIMIO OpPraHUYECKUX coeAuHeHui. PaboTra B KOMIIbIOTEpHOM
KJ1acce

IIpakTuyeckoe 3ansitue Ne 5. Pacrio3HaBaHue miacTMacc M BOJIOKOH

CamocrosiTeibHas padora odyuarommxcs Ne 19. BeinonHenue ynpaxHe-
HUI 110 TeMe «A30TcoiepKalue oprannyeckie coequHenus. [lomimepoi»
CamocrosiTesbHast padora od0yuarwimmxcs Ne 20. Pemienre pacyeTHbIX 3a-
Jla4d Ha HaXO0XKJICHHE MOJICKYJISIPHON (hOpMYJIBI a30TCOIEPIKAILETO OpraHuye-
CKOT'O BEIIEeCTBa

15




IIpoMe:xxyTouyHas aTTecTanus - AU @epeHMPOBaHHbINA 3a4eT

HToro nmo aucuunjinge:

117
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3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeboBaHusi K MUMHMMAJIBLHOMY MaTepHaIbHO-TEXHUYECKOMY olecreye-
HMI0 Y4eOHOU TMCUMIINHBI

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg y4dyeOHOro kaOuHeTa
XUMUH, JTJA0OPATOPUHM XUMUU ISl IPOBEJCHUS 3aHSITHI JIEKIIMOHHOTO THUIIA, MpaKTH4e-
CKHX, JIAIOOPATOPHBIX 3aHATUH, B TOM YMCJI€ TPYNIOBBIX, HHAUBUAYAJIbHBIX, TUCHMEH-
HBIX, YCTHBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUU.

O6opynoBanue:

- pabouee MecTO MpenoaBaTes;

- CIIELUATIM3UPOBAaHHAA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yUarouXxcs);

- IOCKa YYCHHUYECKaS.

Texuuyeckue cpeacTBa 00y4eHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

Y4eOHO-HaTJISIHbIE TOCOOUS: TJIaKaThl, y4eOHO-HATJIAIHbIE TOcOo0Ous, o0eceyu-
BAIOIIME TEMATUYECKHE WILTIOCTPAIlMU MO paboueil mporpaMme AUCIUIUIMHBI, B TOM
YHCIie, BUJICO-ayIM0 MaTepUalibl, KOMIIBIOTEPHBIC MMPE3CHTAIIIH.

Kommbrotep umeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEUHBIM CHUCTEMaM, BBIXOJ B
rJ100anpHy10 ceTh HTEpHET, OCHAIIEH JTUIIEH3UOHHBIM IPOTrPaMMHBIM 00€CIICUEHUEM.

3.2. Y4eOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O0ecriedeHue peau3a-
UM y4eOHOM TUCHMILIMHBI

OcHoBHBIE YUeOHbIe U3IaHUs

1. Andunorenosa, M. B. Xumus: ydeOHUK U OPAKTUKYM [Jisi CPEIHEro Mpo-
dbeccuonanbHoro obpazoranusi / M. B. Audunorenosa, A. B. badkos, B. A. [TonkoB. —
2-¢ w3n., uchp. u gom. — Mocksa: WzmatensctBo HOpaiit, 2020. — 291c. —
https://urait.ru/

2 Aprtemenko A.U. Opranmdeckas xumusi: yueOHuk /A.M. ApTeMeHKoO.- 5-€
u3., ucap.- MockBa: KHOPVYC, 2020.- 536¢.- (Cpennee npodeccuoHaibHoe 00pa3o-
Banue). ISBN 978-5-406-00916-1

3 EcrecrBo3nanune. Xumus/ ['abpuensu O.C. , OctpoymoB WU.T. - 6-¢ u3x., cTep.
— M.: Akagemus, 2020.- 240 c. https://academia

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs

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

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

6. I'muuka, H.JI. O6mas xumus : yueOnoe nocodue / I'muaka 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 (O6pa3oBaTeabHBIN CAUT JJIS MTKOJLHUKOB «XHMHUS ).



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 yKazaHusi JAJs 00y4aIOIIUXCS 10 OCBOEHUIO THCITUTLTHHBI

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

11. Meroanueckne yka3zaHus il 00yJaroIUXCs 0 BHIMOJIHCHUIO TAO0OPaTOPHBIX
paboTt

12. Metoaudeckue yka3aHHs i1 00yYarOMIUXCsl 0 BHITIOJHCHHUIO 3aJaHUI ca-
MOCTOSITEIbHON pabOTHI.
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3. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA AYYEDb-

HOH NCIIUIIJINHBI

4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yueHus

DopMbI U METOABI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00yue-
HHUSA

Obwue Komnemenyuu:

OK 1. IloHuMaTh CYIIHOCTh M COIMATBHYIO 3HAUMMOCTh CBOCH OymyIiei
npodeccuu, NPOsBIIATH K HEH YCTONYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BRBIOUPATH THIIOBBIC
METOJIbI ¥ CIOCOOBI BBIMOTHEHUS MPOPECCHOHANBHBIX 33/1a4, OLIEHUBAThH
uX 3 (PEKTUBHOCTH M KAYECTBO.

OK 3. IlpuHuMaTh perieHust B CTaHJAPTHBIX U HECTaHAAPTHBIX CUTYaIlH-
SIX ¥ HECTU 32 HUX OTBETCTBEHHOCTD.

OK 4. OcymiecTBasaTh NOUCK U UCIOJB30BaHUE MHPOpPMAIUU, HEOOXO-
Mot st 9(pPEKTHBHOTO BBIMOTHEHHUS MPOPECCHOHATBHBIX 3a/ad,
npoeccnoHaNTbHOTO ¥ TMYHOCTHOTO Pa3BUTHSL.

OK 5. HUcnonk3oBaTh HHOOPMAIMOHHO-KOMMYHHKAITIOHHBIC TEXHOJIOTHN
B IpoheccHoHaNbHO 1eATEIbHOCTH.

OK 6. PaboTrath B KOJUICKTUBE U KOMaH/E, d3PPEKTUBHO 00IMATHCS C KOJI-
JIeraMu, pyKOBOJICTBOM, MTOTPEOUTEISIMH.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTh 332 pa0dOTy WICHOB KOMaH/IbI (101~
YMHEHHBIX ), 32 Pe3yJbTaT BbIMOJIHEHUS 3a/1aHU.

OK 8. CaMocTOsATENbHO ONpEneaTh 3a1a4l NPOoPEeCcCHOHAIBHOTO U JIHY-
HOCTHOTO Pa3BUTHS, 3aHUMAThCSI caMO0Opa30BaHUEM, OCO3HAHHO IUIaHU-
poBaTh MOBBIIIEHNE KBATU(UKALINH.

OK 9. OpueHTHpOBaThCS B YCIOBUAX YAaCTOW CMEHBI TEXHOJIIOTHH B MPO-
(heccroHaIBHON NESITEBHOCTH.

Ilpeomemmnuvie peynromamot:

— c(OpMHUPOBAHHOCTH TPEACTABICHUN O MECTE XUMHU B COBPEMEHHOM
HAyYHOW KapTHWHE MUPA; TOHUMAaHUE POJIU XUMHUH B (POPMUPOBAHUU KPY-
ro3opa U (QyHKIMOHAIBHOM TPaMOTHOCTH 4e€JOBEKa JJIs pelIeHUs Mpak-
TUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIIOJIATAIOUIMMHI XUMUYECKUMU MOHITUSIMU, TEOPHUIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSMM; YBEPEHHOE IO0Jb30BAHUE XHU-
MHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOI;

-BJIaJICHUE OCHOBHBIMU METOJAMHU HAYYHOI'O MTO3HAHUS, MCIIOJIb3yEMBIMU
B XUMHUU: HaOJIIOJIEHUEM, OIHCAaHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM;
yMeHue o00pabaTbiBaTh, OOBSACHATH PE3yJIbTAThl MPOBEACHHBIX ONBITOB U
JIeNIaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh METO/bI MO3Ha-
HUS TP peIIEHUH MTPAKTUYECKUX 3a/1a4;

- ¢(hOpMHUPOBAHHOCTh YMEHHS J1aBaTh KOJUYECTBEHHBIE OIICHKU U TPOU3-
BOJIUTh pacyeTbl M0 XUMHUYECKUM (OpMYJIaM U YpaBHEHUSM; BIIaJCHHUE
MpaBWJIaMU TEXHUKH OE30MaCHOCTH NPHU HCIOJIb30BAaHUU XUMHUYECKHX
BEILIECTB,;

- chopMHpOBAaHHOCTH COOCTBEHHOM MO3HMIMU 10 OTHOIIEHUIO K XUMUYe-
CKOM MH(OpMaIIKH, TOJTy4aeMON U3 Pa3HbIX HCTOUHUKOB.

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBIIIOJIHEHHE J1a00-
paTopHOU paboTHI;

- BBITIOJTHEHUE TPaK-
TUYECKOU paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- 3a1UTa NopTHOIHO
Onenka pe3ynbTaToB
BBITIOJTHEHHS CaMO-
CTOATEIbHOU PabOTHI

ITpomesxyTouHas arre-
crauus B popme:

1 cemectp - npyrue
(hopMBI KOHTPOJIS
(cpennuii 6amnn mo Te-
KYIIMM OLIEHKaM ycIie-
BAEMOCTH)

2 cemectp — nudde-
PEHLUPOBAHHBIN 3a4ET.

Meron nposeneHus
IIPOMEKYTOUHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/laHus
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4.2. ®oHA OLEHOYHBIX CPeACTB AJsl NMPOBEACHHS TEKYLIero KOHTPOJS W
MPOMEKYTOYHOM ATTeCTANMH 00y4aIOIUXCS M0 JUCHUIINHE

IToxka3zareim M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA
[TokazaTenu M KpUTEpUM OLCHUBAHUS KOMIIETCHIIMM, OTMMCAHMUE IIKaJ OLICHHUBA-
HUS COJep KaTCsl B MpUIIokKeHUHU 1.

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

MeToanuyeckue MaTepuabl
MeTtonuueckne mMaTepuaibl, OMPEISISIONINe MPOIEIyphl OIICHUBAHUS 3HAHHM,
YMEHUH, XapaKTepHU3yNuX (GOpMHPOBAHWE KOMIICTCHIIHM, COAEPXKATCSA B IPHIIOKE-
auu 1.
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Ipuioxenue 1
KoOHTpPOJIbHO-01IEHOYHBIE CPeACTBA

JJIS IPOBEACHHS NMPOMEKYTOYHOM aTTECTALMH 10 AMCUHMILINHE
OY /.11 XUMUA

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

OneHuBaHue Pe3ysbTaTOB BBIOJHEHUS 3a/1aHUI IPOMEXKYTOUYHON aTTeCTallui OCYLECTBIAECT-
C4A Ha OCHOBC CJICAYIOIIUX MMPHUHIIHUIIOB!

JIOCTOBEPHOCTH OLIEHKHM — OLIEHMBAETCSl YPOBEHb C(POPMUPOBAHHOCTH 3HAHUH, YMEHMH, IpaK-
TUYECKOTO OIBITAa, OOIMMX U MPOPECCHOHATHHBIX KOMIETCHIIUN, MPOJIEMOHCTPUPOBAHHBIX 00y4Jaro-
LIMMHUCS B XOJI1€ BBIIIOJHEHUS 3aJaHUS;

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

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 3a)1aH1/1171 JOJI’KHa O6JIaIIaTI> BBICO-
KO CTENEeHBI0 YCTOHYMBOCTH TPU HEOJHOKPATHBIX OIEHKAaX YPOBHS C(HOPMHUPOBAHHOCTH 3HAHHHU,
YMEHUH, IPAKTUYECKOI0 OIbITA, OOIUX U MPO(ECCHOHANBHBIX KOMIIETCHIIUN 00yJaromuXxcs;

KOMIIJIEKCHOCTH OLICHKHU — CUCTEMaA OLICHHUBAHUA BBIIIOJTHCHUA 3aﬂaHHﬁ JOJDKHA ITO3BOJIATH UH-
TErpaTUBHO OLICHUBATH OOIIME U TPOPECCHOHATIBHBIE KOMIETEHIIMN 00YyYatOLINXCS;

00BEKTUBHOCTHU OIICHKHU — OLCHKAa BBIMNOJHCHUA KOHKYPCHBIX SaI[aHI/If/i JOJI’KHa OBLITh HE3aBHU-
CHUMOI OT 0cOOeHHOCTEH MpodeccnoHaNbHON OpUEHTAMN WK NPEANOYTEeHUH IpenojaBaresie, ocy-
LIECTBIISAIOIIUX KOHTPOJIb WIIM aTTECTALIUIO.

[Tpu BBINONIHEHUH IPOLIETYP OLEHKH 3a/laHUH NCIIONIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METO/IbI:

- MCTO/] pacucTa NNCPBUIHBIX 63.JIJIOB;

- METOJ pacueTa CBOJIHBIX OajIoB.

PGSYJ'II)TaTI)I BBIITOJIHECHU L BaI[aHI/Iﬁ OLICHUBAIOTCsA B COOTBETCTBUU C p33pa6OTaHHBIMI/I KpHUTC-
pHUSAMU OLIEHKH.

Hcnonp3yercs nstu OanbHasIIKaa 1715 OLEHUBAaHUS PEe3yIbTaTOB 00YUYEeHHUS.
ITepeBo nsiTH GaTbHOM IIKAJIBI yY€eTa PE3YNbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:
Ounenka KonuyecTBo 0217108, HAOpaHHBIX 32 BbI-
MOJIHEHHE TEOPETHYECKOI0 H MPAKTHYECKOro 3a-
JAHUs, CPeIHUI 0aJ1J1 IO HTOraM aTTeCTAlNHU

OreHka 5 «OTIAYHO 4.6-5
OneHka 4 «xopouoy» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO) 3-3,5
OueHka 2 «HeyTOBIETBOPUTEIb- <29

HO»

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. Katuous! — 710
1. ITonoXuTENbHELIE NOHBI,
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. OTpunarenbHble HOHBI,
I'mppatupoBaHHbBIE MONOXHUTEIBHBIE 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;
V a30THCTON KHCIIOTHI,
VY yroJibHOM KHUCIIOTHI.

BoccTanoBuTens - 3TO BEIMICCTBO:

Otnarolee JIeKTPOHBI;

[IpuHnMaromiee 3JE€KTPOHBIL;

Kucnopon.
Bonopon

I'mppoxenn HaTpus — 310:
[Ilenous HaTpus;

Oxcup HaTpus;
A30TUCTOKUCIIBIN HATPHIL;
CepHOKHCIIBIIN HaTpUiA.

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

XJIOpPUCTBIN HATPUIL:
XIopu1 HAaTpUS;
Oxcup HaTpus;
I'mnpoxcun HaTpus;
Xopu1 Kaus.

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

Oxkcupn HaTpusl.

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

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heanextponutsi;
JuctunnupoBaHHas BoJa.

QHGKTp OJIMTHUYCCKYIO JUCCONHUAIIUIO OTKPBUI:

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

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

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

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

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

PacTtBOp ritoko3sr;

PacTtBOp caxapo3ssl.

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

«HM3BECTKOBOE MOJIOKOY;
Tyman.
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18. MexaHu3M 3JEKTPOIUTUYECKON JTUCCOIHAITUN OB OTKPBIT:
N.A .KaGnykoBbim;

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 Heo0X0AMMO VCTAHOBHTHL COOTBETCTBHE MEKAV COAEPKAHHEM IIepBOro M
BTOPOI'0 CTOJ0NOB. OTBET 3aNHCLIBACTCHA B TA0JIHILY.

21.YcTaHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIICKUT: K KaXKJI0W MO3ULIUY,
0003HaYeHHOI OyKBOH, MMOA0EPUTE COOTBETCTBYIOIIYIO MIO3UIINI0, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHUBI KUCIIOTHBIE

B) NO 3) okcubI Hecoe00pasyroue

4) COJM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MEX Ay (hOpMYIIOil BelecTBa U KJIaccoM/TPYIIIONn,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICHKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOI OYKBOH, MOAOEpUTE COOTBETCTBYIOMIYIO MO3UIMIO, 0003HAUCHHYIO

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¥f) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0M MO3HUIINH,
0003HaYeHHOI OYKBOH, MoAOEpUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAYEHHYIO

U Gpo.

A) SOy 1) conb

b) CuCl, 2) KHCII0Ta

B) HBr3) pactBopuMmblii THIPOKCH

I') MnO 4) KUCIIOTHBIN OKCH]T

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, 1010EpUTE COOTBETCTBYIOIIYIO MMO3UINI0, 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 orBeT HEOOXOAUMO 3ANMCATHL B VCTAHOBJECHHOM JJs1 OTBeTa moJje. OrBeTomM
MOZKeT OBLITL IHdPA, 0TACJLHOE CJ0BO, CJI0BOCOYeTaAHME. (3aKkpbITas dopma)
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25. llpopomxure NpeIoKEHUE: BAJEHTHBIA Yroj Mpu sz—rHGpHnmauHH AIIEKTPOHHBIX O00JaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJMHAKOBOIO COCTaBa, HO pPa3jIM4YHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

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

28. IlpogomkuTte npeiokKeHHe: BelecTBa OyTaH U MEHTaH 110 OTHOIICHUIO IPYT K IPYTY SBISIOTCA. . .
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBHMTH NPABHIBHYIO N10C/I€/10BATEJbHOCTD AeHCTBHI.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATEIIBHOCTh YACTH TOMOJIOTHYECKOIO Psiia aIKAHOB:

A) iporian

b) nenran

I') metan

J) 6yran

E) atan

30. YcraHoBuUTE NOCIEN0BATEILHOCTh MEXaHU3MA PAUKAIbHBIX pEAKLUN 3aMEIIECHNUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctunimpoBaHHOM BOJIbI PACTBOPMIIM 2 T XJopuja Hatpus. Paccuuraiite mac-
COBYIO JIOJIIO COJIM B IIOJTyYEHHOM PAacTBOPE.

2. B 2 1 pactBOpa cepHoil kucinotel coaepxutcs 456 r H2SO4. Paccuuraiite MmaccoByro
JIOJTEF0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAs, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mir.

3. CKOJIBKO BOJIBI U COJIM HYXHO B3SITh, 4T0OBI MPUroToBUTH 250 T 10%-r0 pacTBOpa HUT-
paTa HaTpus?

4, B 1 kr 60%-ro pactBopa conu nodasunu 50 r aToi conu. KakoBa MaccoBas 10715l CONU B
notydeHHOM pactBope? OTBET OKPYTIUTH A0 JECATHIX.

S. OnpenenuTs KoIUYecTBa cepedpa, MOIYYEHHOro oT B3aumopencTBus 10 r xyopuaa
HaTpHUs U HUTpaTa cepedpa.

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BOI0poia ObLIO MOIYYEHO KAKOIro ra3a U CKOJb-
K0?

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 Kalblus ¢ BoJoH oOpazoBaniock 0,3 MOJIb I'MIPOKCHAA KAJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUIICS ?

9. N3 250 r pacTBOpa MOBapeHHON COJNIM C MaccoBOM Josed 15 % Bbimapunu 3 T BOJBL
Omnpenenute MacCOBYIO JIOJIO COJIM B TIOJTyYEHHOM PacTBOPE.

10.  Kakyro maccy conu ( B rpammMax) Hajgo A06aButh kK 300 r pacTBopa ¢ MaccoBOi mosei

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

1.3.2. Kpurepuu oueHku

Ornenka 3a 3aanue «TecTupoBaHue» onpeAesseTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
BUJIbHBIE OTBETHI Ha BoIpockl. OuH BepHbIil oTBET paBeH 0,1 6amn

OTtBeT cunTaeTcs NPaBUIbHBIM, ECIIN:

- [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 YCTAHOBJIECHHE IMPABHJIBLHOW IMOCIEN0BATEIBHOCTH YCTAHOBIIEHA
IIpaBWJIbHAS [TOCJIEA0BATEIBHOCTD

- NP1 OTBETE Ha BOIPOC Ha YCTAHOBJIEHHE COOTBETCTBHUS, €CIU CONOCTaBJICHUE IPOU3BEAECHO
BEPHO I BCEX Map.
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KpuTtepun oneHKH pe3yibTaTOB BBINOJHECHHS 32JaHUA «TECTHPOBAHUE»

Koun-Bo Bompo- | MaxkcumanbHbIi Oan
COB
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 banisl B cooTBETCTBUM
3ajaHusl C KpUTEPHUSIMU OLICHKHU
1| Odopmienue ycjioBus 3a1aHust MakcuMasbHbIi 021
—0,2 6anna
- BepHO 0OPMJICHO yCIIOBHE 3a/1a4H, IPEACTABICHBI BCE XMMHUECKUE 0,2
BEIINYNHBI
- ycloBue 3afaHusi 0hOpMIICHO ¢ HE3HAYUTETbHBIMUA HETOYHOCTSAMU, 0,1
MIPE/ICTABJICHBI HE BCE XUMUYECKHE BETMYNHBI
- yclioBue 3afanusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumajbHbIi 6aJ11
—0,3 da1a
- BEpHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUU 33J1a4i U B (hopMyJiax, uc- 0,3
MOJIb3YEMbBIX B PEIICHHUH 3aa4H
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H, IOMyIeHa | HeTod- 0,2
HOCTBH B (DOpPMYIIax, HCIOIB3YEMBIX B PEIICHUH 33a9d
- JomylieHa | HeTOYHOCTh MPU 0003HAYEHHUH CUMBOJIOB B YCIIOBUU 3a- 0,1
naud, | HeTOYHOCTH B (pOpMYIIax, MCIOIb3yeMbIX B PEIICHUH 3aa9n
- JormyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B 0
yCIIOBUU 3ajlauu, 2 U 0ojee HeTOYHOCTeN B (hOpMyIIax, UCIOIb3yEMbIX
B PEIICHUH 33]a4H
3| Cobuio1eHuEe aITOPUTMA pelieHust MaxkcumasbHbIi 6211
—0,1 6a11a
- pereHue 3aa4i OCYIIECTBIISIETCS IO aJITOPUTMY: 3alMUCh HEOOXO/TH- 0,1
MBIX XUMHUYECKUX POpMYyJ,BepHasl paccTaHOBKa KO HUIIUEHTOB, Ma-
TEMaTUYECKHUI pacu€T MpaBUIHLHO MOJ00PAaHHBIX KOA()PUIIMEHTOB Upe-
[IEHHE TI0 XUMUYECKOU (hopMmyIie
- QITOPHUTM PEIIEHU 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa enHML U3MepeHUst pu3nyeckuX BeJUYUH B MexayHa- MaxkcumajbHbIH 0211
poanyw cucremy enunnn (CH) —0,3 6a11a
- BEpPHO TIEPEBEACHBI paCUEThI TTEPEBOIA BCEX CIMHUI] U3MEPECHHS Pu- 0,3
3MYECKHUX BEIMYUH B MexayHapoaayto cucrtemy equnull (CH)
- momyiieHa 1 ommOKa Mpu MPOBEICHUH pacdeTa MepeBo/ia eaMHUIL 0,2
u3MepeHus: GU3NIECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY €IMHHII
(cn)
- JIOTYIIEHBI 2 OUTMOKY MPHU POBEIACHUH pacueTa MepeBoia eIMHUI] 0,1
U3MepeHns GU3NUECKNX BEIMYUH B MEXIyHApOTHYIO CUCTEMY €UHUIIL
(CH)
- HEBEPHO MPOBEJICHBI PACUYETHI MEPEBOJIA BCEX CAMHUI] MU3MEPEHUS 0
buznueckux BennyrH B MexayHapoanyto cuctemy eauauil (CH)
5| Ucnonb3oBanue XuMuuyecKuX (popmMyJ1 1Jis1 pelieHUs1 3a1a4u MaxkcumasbHbIi 0211

— 0,4 6anna

- BEPHO U [1OCJIEI0BATEIBHO 3aIMCAaHbl BCE (POPMYJIBI B COOTBETCTBUU C

0,4
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CHUMBOJIMKOH, HEOOXOMMBIE 1JIs1 YCTAaHOBJIEHUS COOTHOIIEHUS CyIlle-
CTBYIOLIETO MEXY (PU3MYECKHUMHU BETUYMHAMU

- IPaBUJIBHO COCTABJICHBI YPABHEHUA, CBA3BIBAIOIINE XUMUYECKUE BE-
JINYUHBI

- BEpHO, HO HEMOCIEA0BATEIbHO 3aMMCaHbl (POPMYJIBI B COOTBETCTBHHU C
CUMBOJIUKOW, HEOOXOAMMOM JIJIsl YCTAaHOBJICHUSI COOTHOIIICHUS CYIIe-
CTBYIOLLEIO MEKJy XUMUYECKUMU BETUUHMHAMU

- MPABUJIBHO COCTABJICHBI YPABHEHUS, CBS3bIBAIOIINE XUMUYECKHUE BE-
JINYUHBI

0,3

- (opMyIIBI 3aMMCaHbl OCIEI0BATENBHO, HEBEPHO 3anucana hopmysa
B COOTBETCTBUU C CHUMBOJIMKOM, HEOOXOJUMOM Il YCTaHOBJICHHS CO-
OTHOIIICHHUS CYIIECTBYIOIIETO MEXAY XUMUYECKUMH BEJIMUNHAMHU

- JomyIlleHa OJiHa ouIrOKa MpU COCTaBICHUH YPaBHEHUH, CBSA3bIBAIO-
HIMX XUMHYECKUE BEITMUNHBI

0,2

- (opMyIibl 3anUcaHbl HEMOCIEI0BATEIbHO, HEBEPHO 3amnucana 1 ¢op-
MyJia B COOTBETCTBUM C CUMBOJIMKOM, HEOOXOAMMOM JIJIs1 YCTAHOBIICHUS
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKY XUMUYECKIMH BETMYMHAMHU

- JIomyIeHa oJHa OmMOKa IMPU COCTABJICHUN YPAaBHEHUH, CBSI3bIBAIO-
HIMX XUMUYECKUE BEITMYUHBI

0,1

- Bce (hOpMyJIbl 3aIIMCaHbl HEBEPHO
- JIONYLIEHbI OIIKMOKA MPU COCTABICHUU BCEX YPaBHEHUH, CBSI3bIBAIO-
MIMX XUMHYECKUE BETHUUHBI

MaremaTuyecKkue pacyersl 10 XMMUYECKUM (popMy1aM, KOTOpbIE
XapaKkTepu3ylT paccMaTpuBaeMoe fIBJICHHE C KOJIHYeCTBEHHOM
CTOPOHBI

MakcuMaJbLHBIA 027171
— 0,4 6a;10B

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

- BCE pe3yJIbTaThl MAaTEMaTUYECKHX PAacueTOB coJlepkaT LH(poBoe
3HaYeHHE M COOTBETCTBYIOIIEE eMy 0003HAaYCHNE eTNHUIIBI H3MEPEHHS
xummndecknx BeianunH (CH)

0,4

- BEpHO MPOU3BEACHBI MATEMAaTHYECKHE PACUETHI 0 BCEM XUMUYECKUM
dbopMysiaM B COOTBETCTBHH C SAMHHUIIAMHA U3MEPEHUN XUMUICCKUX Be-
mnaun  (CH),

- B OJTHOM PE3yJIbTaTe MaTEMAaTUIECKOTO pacdeTa COAEPIKUTCS TOJIBKO
ero nu(poBoe 3HAUCHUE

0,3

- HEBEPHO MPOMU3BEJEH MATEMATUYECKUI pacyeT 1o | XuMuyecKkou
dbopMyIe, HO B COOTBETCTBUU C €IMHUIIAMHU U3MEPEHUN XUMHUECKUX
BennuuH (CH);

- B OJHOM pe3yJbTaTe MaTEMaTUUYECKOI0 pacyeTa COJAEPKUTCS TOIBKO
ero nugpoBoe 3HAUYCHUE

0,2

- HEBEPHO MPOU3BEICH MaTeMAaTHUECKUN pacyeT Mo | XuMudeckon
dbopmyre 6e3 ykazaHus eTMHHI] U3MEPEHUHN (PU3UUECKUX BEITMYNH
(Ch);

- BCC PE3YJIbTATBI MATEMATHYCCKUX paCY€TOB COACPIKAT TOJIBKO LII/I(b-
POBBIE 3HAYCHUS

0,1

- HCBCPHO NPOU3BEACHBI BCC MAaTEMATUYCCKHEC PACUYCThI

0

OTBeT nocJjie pemieHus 3a1a4u

MakcuMaJdbLHBIA 02171

0,1 6an0B
- 33/1a4a B KOHIIC PEIICHUS COJICPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a He COJICPXKUT B KOHIIE PEIICHHs BEpDHOTO OTBETA 0
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6a;10B

- O0OBSICHEHUE pEIICHUS 3a/IaHus MTOCIIE0BATEILHO, CBSI3HO, JIOTUYHO, 0,2
BBIBOJI apTyMEHTUPOBAH U 000CHOBAH; MPABUJIBHO M OOCTOSTEIBHO Ja-
eTCsl OTBET (OTBETHI) Ha COITYTCTBYIONIHE BOMPOC (BOIIPOCHI)

- HE3HAYUTEJIHO HAapYyILIeHa MOCIEA0BaTEIbHOCTD, JTIOTUKA OO BSCHEHHS 0,1
peLIeHMs 3aJaHHsl, BBIBOBI APT'yMEHTUPOBAHbI 1 000CHOBAaHbI; CTYIEHT
UCIBITHIBAET HE3HAUUTENIBbHBIE 3aTPYIHEHUS, OTBEYAsl HA COIIyTCTBYIO-
I11€ BOIIPOCHI

- SBHAYUTCJIIbHO HApYyUICHA MMOCICA0BATCIIbHOCTD, JIOTUKA 00BsICHEHHS 0
pPEUICHUSA 3aJaHUsA (CTy,I[eHT HE MOXET 06’BHCHI/ITB, KaKuM O6p330M
MMPpUHICIT K pCUICHUTIO 3aI[aHI/I$I), BBIBOJbI HC MOT'YT CUUTATHCA apryMCH-
THUPOBAHHBIMHU U 06OCHOBaHHBIMI/I; CTYACHT UCHBITEIBACT 3HAYUTCIILHBIC
3aTPYAHCHHUA, OTBCUAA HA COMMYTCTBYIOIIHWEC BOIIPOCHI

UTOro 2

1.4. MarepuajbHO-TEXHHYECKOe oO0ecmevyeHHe IJIsl NMPOBeJIeHUs NMPOMEKYTOYHOH aTTe-
CTaluu
ATTecTanus MpoBOIUTCS B y4eOHOM KaOMHETE XUMHH.

1.5. YueOHO-MeTOANYEeCKOEe U HH(POPMALMOHHOE 00ecrieYeHHe /IJIsl IPOBeIeHUs MPOMEKY-
TOYHOI aTTecTANMU

OcHoOBHbIE YUeOHBbIE H3TaHUSI

1. AndunoreHoBa, M. B. Xumus: yueOHHUK ¥ IPAKTUKYM JJIs CPEIHEr0 MPOo(heCcCHOHATBHOIO
obpaszoBanus / U. B. Aupunorenora, A. B. ba6kos, B. A.IlonkoB. — 2-¢ wu31., UCIp. ¥ JOI. —
Mockga : U3narensctBo IOpaiit, 2020. — 291 ¢. — https://urait.ru/

4  Apremenko A.W. Opranuyeckas xumus: yueOHUK /A.M. ApTemeHko.- 5-e¢ u3M., uchp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpennee mpodeccuonansHoe obpasoBanue). ISBN 978-5-406-
00916-1

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

JlonoTHUTE/IbHBIE Yy4eOHbIe U3TaHUS

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

5. Apremenko A.M. Opranuueckass xumusi: yuyeOHuk /A.H.ApremeHko.- 5-€¢ u3[., ucmp.- u
qomn.- M.: KHOPYC, 2020.- 536¢. https://www.book.ru/book/924050

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

HNuTepHeT-pecypcnl

7.www.pvg.mk. ru (omumnuana «Ilokopu BopoObeBBI TOPEI»).

8.www.hemi.wallst. ru (O6pa3zoBaTeNbHbBIN CAUT AJIs MIKOJIEHUKOB «XUMUS»).

9.www.alhimikov.net (OOpa3oBarenbHBINA CANT JISI ITKOJIBHUKOB).

MeTtoauyeckue yKkazaHus 1Jisl 00y4al0IUXCS 110 OCBOEHUIO TUCIHIJIUHBI

10. MeTonnueckue ykazaHusi 1Jisi 00YJIarOIINXCsl TIO BBITTOJTHEHUIO TTPAKTUYECKUX PadoT.

11. Meroanueckue yka3zaHus AJis 00ydaroluXcsl M0 BRIMOJIHEHUIO Ta00paTOpHBIX paboT

12. Metoauyeckue yka3zaHusi Uisi 00YJarONIUXCs MO BBIMOTHEHUIO 33JJaHUN CaMOCTOSITEIHHOM
paboThI.
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