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HOBHOTO 00111er0 00pa30oBaHus C MOJydYeHHEM cpenHero obmero oopazoBanus (IIporo-
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1. TIACTIOPT PABOYEN IMTPOTPAMMBI YYEBHOM
JTUCHUILIAHBI OV.11 Xumus

1.1. OoaacTh npuMeHeHHs pabo4eil MporpaMmbl

Pabouas mporpamMma y4eOHOM TUCHMILUIMHBI SBJISICTCS YaCThIO MPOTPAMMBI MTOT0-
TOBKH creruanuctoB cpeanero 3BeHa (nanee — [IIICC3) B cootBercTBUN ¢ ®I'OC CIIO
no cnernuanbHoctu 20.02.04 TloxkapHast 6€301acHOCTb.

1.2. MecTo y4eOHOI JUCHUIIUHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CIle-
HMAJTHUCTOB CPeIHEro 3BeHa:
YyeOHast TUCIUILTNHA BXOIUT B 001eo0pa3oBaTenpHbiid 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. IlonnmaTh CYIIHOCTh U COIHAIBHYIO 3HAYMMOCTh CBOCH Oyayie mpodec-
CHUH, IPOSIBIIATH K HEM YCTONYUBBIN UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JICSITEIBHOCTD, BHIOUPATh TUIIOBBIE METO/IbI
penieHus npodeccuoHaIbHBIX 33/1a4, OIEHUBATh UX 3 (HEKTUBHOCTH U KAYECTBO.

OK 3. [IpuHuMaTh penieHrs B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYAlHUsIX U HECTU
3a HUX OTBETCTBEHHOCTD

OK 4. OcyiiecTBiATh NOUCK M MCHOJb30BaHUE MH(POPMALIMH, HEOOXOIUMOMN 1S
3 PEKTUBHOTO BBIMOJHEHHUS MPOPECCUOHANBHBIX 3a/ad, MPOodEeCCUOHAIBHOTO U JINY-
HOCTHOTO pa3BUTHA.

OK 5. HUcnonb3oBaTh MHGOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMU B MPO-
(dbeccruOHAIbHOU eI TEIbHOCTH.

OK 6. PaGoTaTh B KOJUIEKTHBE U KOMaH€, YPPEKTUBHO 0OIIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, JIFOJIbMU, HAXOSIIUMUCS B 30HAX MOXKapa.

OK 7. bpath Ha ce0si OTBETCTBEHHOCTh 3a pa0OTy UYJIECHOB KOMAaHJbI (ITOAYNHEH-
HBIX ), PE3YJIbTAT BBIIIOJIHEHUS 3aJaHUM.

OK 8. CaMOCTOSITENIbHO OMpEeAesITh 3aa4u MPOPECCUOHAIBHOTO U JIMYHOCTHOTO
pPa3BUTHS, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH TMOBBIIICHHE KBa-
nuduKanmm.

OK 9. OpueHTupoBarhbcsi B yCIOBHUSIX YacTOW CMEHBbI TEXHOJIOTHH B mpodeccro-
HaJIbLHOU NeSITSIbHOCTH.

B pesynbrate ocBoeHus y4eOHOM AMCLMIUIMHBI OOYYarOIIMICS JTOJKEH JOCTUYb
CJIEIYIOILUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH U YB@XKEHUS K HUCTOPUU M JOCTIKCHHUSIM OTEUECTBEHHOM
XUMUYECKON HayKd; XUMHUYECKM TpaMOTHOE TIOBEACHHE B TpodeccrHoHaIbHOMI
NESTETLHOCTH U B OBITY MpU OOpaIeHN ¢ XUMUYECKUMHU BEIIECTBAMH, MaTEepHaIaMU U
IIPOLIECCAMY;

- TOTOBHOCTh K TMPOJIOJDKEHHUIO OOpa3OBaHMS W TOBBINIEHUS KBaTu(UKAIUU B
n30paHHON TPO(EecCHOHATBHON ACATENBPHOCTY HW OOBEKTHMBHOE OCO3HAHHWE POJIH
XUMHUYECKUX KOMIIETCHIIUN B 3TOM;



- yYMEHHE WCIOJNb30BaTh JOCTHKEHHUS COBPEMEHHOW XHMHUYECKOW HAyKH U
XUMHUYECKUX TEXHOJIOTHM ISl TOBBIIIEHHUS] COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS
B BEIOpaHHOM NTPO(PECCHOHATILHOMN NeITeIbHOCTH;

Memanpeomemnule:

- UCIOJIb30BaHUE PA3IMYHbBIX BUJOB MO3HABATEIILHON JEATEIbHOCTH M OCHOBHBIX
UHTEJUIEKTYaJbHbIX onepaluii (IOCTaHOBKH 3a/1auu, (OpMYIUPOBAHUS THIIOTE3, aHATIN3a
U CHUHTE3a, CpaBHEHMs, OOOOIIEHUs, CHCTEeMaTU3allud, BBISBICHUS TPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, TMOWCKA aHAJOroB, (DOPMYIMPOBAHUS BBIBOJOB) JUIS PEIICHUS
MOCTaBJICHHOMW 3a/1a4M, TPUMEHEHNE OCHOBHBIX METOIOB IMO3HAHUS

(HaOmrofieHHss, HAYYHOTO OJKCIEPUMEHTA) JUIsi HW3YYCHHS pPAa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTD
CTAJIKUBAThCS B MPOQeEeCcCHOHANBHOM cdepe;

- WUCTIOJB30BAHUE PA3IMUYHBIX WCTOYHUKOB JJISi TONYYCHHUS XUMHAYECKOU
UHpOpMaAllMM, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh JMJIi JOCTHKEHHUS XOPOLIMX
pe3yJIbTaTOB B MPOPECCUOHANTBHOM Chepe;

npeomemHnule:

- ¢(hopMHPOBAHHOCTh MPEJCTABICHUNA O MECTE XMMHUU B COBPEMEHHOW Hay4dHOMU
KapTUHE MUpa; T[OHMMaHHE pOJIM XUMUU B (DOPMUPOBAHUM Kpyrozopa U
(GYHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] PAKTUUECKUX 3a/1a4;

- BJIaJICHHE OCHOBOIOJATaOIIMMH XUMUYECKUMH TOHATUSIMH, TEOPHUSIMHU,
3aKOHaMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHNE XUMHUYECKONH TEPMHUHOIOTHEN
1 CUMBOJIMKOM;

- BIQJICHHE OCHOBHBIMH METOJaMU HAy4YHOTO IIO3HAHUS, HCIIOJIb3yeMbIMH B
XUMHUH: HAOMIOJICHUEM, OINHMCAHUEM, W3MEpPEHUEM, OKCIEPHUMEHTOM; YMEHHE
00pabaThIBaTh,00bACHATh PE3YJIbTAThl MPOBENECHHBIX OMNBITOB W JENaTh BBIBOJBI;
TOTOBHOCTH M CITOCOOHOCTH MPUMEHSITh METO/BI MIO3HAHUS TIPU PEIICHUH MPAKTUIECKIX
3ajay;

- cOpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJIMYECTBEHHBIC OIICHKU W TPOU3BOUTH
pacyeTsl 0 XUMHUYECKUM (OpMYJiaM U YPaBHEHUSM;

- BIIAQJICHUE MPaBUJIAMHU TEXHUKHU 0€30MaCHOCTU MPU MCTOIB30BAHUHN XUMHUYECKUX
BELECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHON MO3MLIMM IO OTHOIICHHWIO K XHMHYECKOM
uH(bOpMaINH, MTOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.

1.4. Koiu4ecTBO 4acOB HA OCBOEHHE MPOTrPaMMbl Y4eOHOMH TUCUMIIIUHBI:
MakcumanbHOU yueOHOM Harpy3ku oOydaromierocst 117 yacos, B ToM uucie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: /8 4acos,;
CaMOCTOSITEeNIbHOM paboThl oOyuaromierocs 39 4acos.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bupa yueOHoii padoThI

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero mo nporpamMme JuCUHILITHHBI) 117
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

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

[TpomexyTouHasi aTTectanus B popme:

Il cemectp - nuddepeHTMpPOBaHHBIN 3a9ET

| cemecTp - npyrue GopMbl KOHTPOIS (CPEIHUIA OAILT ITO TEKYIUM OIIEHKAM YCTICBAaeMOCTH )




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

HaumenoBanue pas-
AeJI0OB M TeM

Conep:kanue y4yeOHOIro MaTepuaJa, 1adopaTopHble padOThI M MPAKTH-
YeCKHUe 3aHATHS, CAMOCTOSITE/IbHASA padoTa CTY/1eHTOB, KypcoBasi padota
(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 MeTOnBI MO3HAHMS BEIIECTB U XUMUYECKHUX SIBJICHUU. Poib skcme-
pUMEHTa U TEOPUH B XMMHH. 3HAYCHUE XUMHUHU IPH OCBOCHHUH Mpodeccuit
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-
HATHA XUMHUHU

Conep:xanue yueOHOro MaTepuaJia

Cocras BemecTBa. XuMU4ecKue 3y1eMeHThl. CIIOCOObI CyIIeCTBOBAaHUS XUMU-
YECKUX DJIEMEHTOB: aTOMBI, IPOCThIE U CJIOKHbIE BellecTBa. BemiecTBa mo-
CTOSTHHOTO M TIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHus. M3mepeHue Be-
niecTBa. Macca aToMOB U MOJIeKYJl. ATOMHas euHUIa Macchl. OTHOCUTENb-
HbIE aTOMHAs U MOJIEKYJsipHas Macchl. KonnyecTBo BemiecTBa U €AMHUIBI €T0
M3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Uucino ABoraapo. MousipHas macca.

1.2. OcHOBHBIE 3aKO0-
HbI XUMUH

ArperaTHpie COCTOSIHHUS BEIIECTBA: TBEPAO0E (KPUCTAIUTMIECKOE U aMOP(HOE),
KUJKOE U Ta3000pa3zHoe. 3aKOH ABOTAIpO M €ro CIEICTBUS. Monsipabiii
00beM BeIIECTB B ra3000pa3HOM cOCTOSTHUU. OOBeIMHEHHBIA Ta30BbIN 3aKOH
u ypaBHeHue MenpeneeBa—Knaneiipona. CMecu BemiecTB. Paznuuus mMexmay
CMECAMHU U XUMHUYCCKUMU COCOAUHCHUAMM. MaccoBas u o0bemMHasg J0JI1 KOM-
MIOHEHTOB CMECH.

CamocrosiTebHas padora odyuarommxesi Ne 1. [Togrotoska pedepara u
npe3eHTauu no Teme «Crnoco0bl 0TOOpaXKeHHsI MOJIEKYJI: MOJIEKYIISIPHBIC U
CTPYKTYpPHBIE (hOPMYJIbI; IAPOCTEPKHEBBIE U MacIITa0OHbIE TPOCTPAHCTBEH-
Hble (CtioapTa—bpurneba) MoJenu 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. Otkpeitue JI.M.MeHnneneeBbim
[Tepuonuueckoro 3akona. Ilepuonmveckuid 3akoH B (HOPMYITHPOBKE
. N.Menneneepa. [lepuoandeckast Tabania XMMUYSCKUX JIEMEHTOB — Ipa-
¢dudeckoe OTOOpakeHHWE MEePHOIUYEeCKOro 3akoHa. CTpyKTypa MepHoaude-
CKOW TaOJIMIIBL: TIepHo bl (Majbie W OOJIbIIKE), TPYNIbI (TJIaBHAS W MMOO0Y-
Has).

2.2. CTtpoeHue aToma

Ctpoenue aroma u Ilepuoanueckuii 3akon JI.1M.MenneneeBa. AToM — CIIOXK-
Has yactuua. Sapo (mpoToHBI U HEHTPOHBI) U JIEKTPOHHAsA obonouka. M3o-
tonbl. CTpoeHue 3MEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJibIX IEepUo-
10B. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB
OOJILIINX TIEPHOJIOB (TIEPEXOIHBIX dJIeMEeHTOB). [ToHsATHE 00 OpOUTANIAX. S-, P-
u d-opOurtamu. DIEeKTPOHHBIC KOH(UTYpaIli aTOMOB XMMHYECKUX JJICMCH-
TOB.

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

Cospemennas (opmynupoBka [lepuogmueckoro 3akona. 3nauenue Ilepmo-
Ju4eckoro 3akoHa M Ileproguyeckoll cHCTEMBI XHMHUYECKUX 3JIEMEHTOB
JA.1.MenpeneeBa i pasBUTHsI HAyKU U IIOHUMAHMS XUMUYECKON 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 Mpolecca OKUCICHUs. AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B pe3yJIbTa-
T€ Ipoliecca BoccTaHOBNIEHUs. FIoHHas CBA3b Kak CBA3b MEXAY KaTHOHAMU U
QHUOHAMHU 3a CYeT DJIEKTPOCTAaTHYEeCKOro MpuTshkeHusa. Kiaccudukanus
MOHOB: 110 COCTaBY, 3HAKY 3apsja, HAIMYHIO THAPATHON o0osnouku. MoHHbIE
KpucTaJinueckue pernierku. CBONCTBA BEIIECTB C MOHHBIM THIIOM KpHCTaj-
JIMYECKON PELIETKH.




3.2. KoBajieHTHAas
XHMH4YeCKas CBS3b.
MeTaniau4deckasi
CBSI3b

KoBanentnas xumudeckas CBs3b. MexaHU3M 00pa30BaHUsl KOBAJICHTHON CBsI-
31 (00-MEHHBI W JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPUIIATEILHOCTE. Ko-
BaJICHTHBIC TOJIApHAs M HEMoJisipHas CBsi3U. KpaTHOCTb KOBaJICHTHOW CBSI3H.
MonekynspHble U aTOMHbIE KpUCTAJIMYecKue pemieTkd. CBOMCTBA BEIIECTB
C MOJIEKYJISIPHBIMU ¥ aTOMHBIMU KPUCTAIUTMYECKUMU PEIICTKAMHU.
Mertannuueckas cBs3b. MeTauinueckas KpUCcTaUIMuecKas penieTka u MeTal-
JTUYecKas XUMHUYecKas CBsi3b. OU3NUecKue CBOMCTBA METAIIOB.

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

ArperaTHble COCTOSIHUA BEIIECTB M BOAOPOJHAsA CBS3b. TBepaoe, ®KUIKOE U
ra3oo0pa3Hoe cocTosiHus BemecTB. [lepexo BemecTBa u3 OJTHOTO arperaTHo-
ro coCcTosiHusA B Apyroe. BogopoaHas cBA3b.

Yuctele BemecTBa u cmecH. Ilonstie o cMecH BeriecTB. ' oMOreHHEBIC U TeTe-
poreHnnble cMecH. CocTaB cMeceil: 00beMHast U MaccoBasi J10JIM KOMITOHEHTOB
CMECH, MacCOBasi A0JIA PUMECEH.

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

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

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

Conep:xanue yueOHOTro MaTepuaJia

10

Bona. PactBopel. PactBopenue. Boga kak pactBoputens. PacTBOpuMOCTb
BEIECTB.

HacpinieHHbIE, HEHACBIILIEHHBIE, IEPECHIIICHHBIE PACTBOPHI. 3aBUCHUMOCTH
PacTBOPUMOCTHU Ta3oB, KMJKOCTEH M TBEPJbIX BEUIECTB OT Pa3iIM4HbIX (ak-
TOPOB.

MaccoBasi 105151 paCTBOPEHHOTO BEIIECTBA. DJIEKTPOJIIMTUYECKAs! AMCCOIMa-
usl. DJEKTPOJIMTHI M HEDJIEKTPOUTHI. JIEKTPOJUTHYECKAs] JUCCOLIMALIMSL.
MexaHu3MBI JIEKTPOIUTUYECKON TUCCONUALMH Il BEMIECTB C Pa3INYHBIMU
TUIIAMM XUMHUYECKOU CBs3U. ['MapaTupoBaHHBIE U HETUAPATUPOBAHHBIE HO-
Hbl. CTeneHp AMeKTponuTudeckoi auccoruanyu. CuiabHble U cialble dJeK-
TPOJIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPUH IIEKTPOJIUTHUECKON AHCcoann. KucioTsl,
OCHOBAHUS U COJIA KAK DJIEKTPOJIUTHI.

MeskcecCMOHHAsI aTTeCTAlUSI-TECTHPOBaHHUE

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

CamocrosiTeibHasi padota o0yuarmmxes Ne 4. [TonroroBka pedepara u
npe3eHTaluu no teme «PacTBopbl BOKpYT Hacy

9




CamocTosiTeibHasi padota o0yuarmmxes Ne 5. [TonroroBka pedepara u
npe3eHTaluu no teme «Boja kak peareHT U cpeaa it XMMHUYECKOro IpoLec-
ca»

CamocrosiTesibHas padoTa odyuyariuxcsi Ne 6. [Toaroroska pedepara u
npe3eHTanuu 1o reMe «KusHb 1 aestenbHocTh C.AppeHuycay

Tema 5. Kua

ccupukanusa HEOPraHNYeCKHUX COeIMHEHHUI M UX CBOMCTBA

5.1. Kucjaorsl 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 TEOPUU
AIIEKTPOIUTUIECKOH mucconmanui. OCOOEHHOCTH B3aUMOJICHCTBHS KOHIICH-
TPUPOBAHHOW CEPHON U a30THOM KUCIOT ¢ MeTaiiaMu. OCHOBHBIE CITOCOOBI
IIOJIY4EHUS] KHCIIOTBI.

5.2. OcHoBanus u
COJIM U X CBOJCTBA.

OcHoBaHMs U uX cBoicTBa. OCHOBAaHUS KaK 3JIEKTPOJIUTHI, UX KIacCU(pUKa-
1Y 110 PA3JIMYHBIM IIpU3HAaKaM. XMMUYECKHE CBOMCTBA OCHOBAHUI B CBETE
TEOPUU IEKTPOJIUTHUECKON AUccolMalvy. Pas3okeHne HepacTBOPUMBIX B
BO/ie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MONTy4eHUs ocHOBaHUU. Conu u ux
cBoiicTBa. Conu Kak 351eKTpoauTsl. Conu cpelHue, KUCIIbIE U OCHOBHBIE. XH-
MHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUU AIEKTPOJIUTHUECKON AUCCOIMA-
1uu. CriocoObl momydeHust coned. ['uaponus comneil.

5.3. OKkcuabl M OCHO-
BAaHHUA M UX CBOHCTBA

Oxkcuapl 1 ux cBoiictBa. CosieoOpa3yroIue 1 Hecoaeo0pa3yrommue OKCHIbI.
OcHoBHbIe, aMPOTEpHBIE U KUCIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKTepa OK-
CHJIa OT CTETIEHH OKUCIIEHUS 00pa3yoIIEero ero MeTajuia. XUMAYECKHE CBOM-
cTBa OKcHIOB. [lomydeHrne oKCHIoB.

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

CamocrosiTeibHas padora o0y4yarommxcs Ne 7. Pemienue pacyeTHbIX 3a1a4
M0 YPaBHEHUSM XUMHUYECKHUX PEaKIIHii

CamocrosiTenbHas padora o0y4yarommxcs Ne 8. BrinonHenue ynpaxHeHUN
no teMe «Knaccupukanus HeopraHUu4ECKUX COCAUHEHUN U UX CBOM-
CTBa»

CamocrosiTe/ibHas padoTa odyuyarwmuxcesi Ne 9. 3anogHeHne TaOIHIIBI
«CpaBHUTEIbHAS XapaKTEPUCTUKA CBOMCTB KUCIIOT, COJIEH, OCHOBAaHUM U OK-

CHIOB»

Tema 6. XuMHYecKHE PeaKIHH

10

10




6.1. Knaccuduka-
U XUMHYECKHUX
peakumii

Conep:xaHue yueOHOIro MaTepuasa

Knaccudukanust xumMuueckux peakiuuid. Peakimu coeTMHeHus, pa3IoKeHus,
3aMeIleHnsI, OOMEHa.
JADK-cpennnii 62,171 10 TEKYIMM OIEHKAM YCIIEBAEMOCTH

2 cemMecTp

6.2. OKHCIUTENBHO-
BOCCTAHOBHTEJIbHBIEC
peakuuu

Karanutnueckue peakiun. ObparumMelie U HeoOpaTuMble peakuuu. I 'oMoreH-
HBIE U T€TEPOrCHHBIE PEAKIIMH. DK30TEPMUYECKUE U SHIOTEPMUUECKHAE PEAK-
un. TemnoBoit 3¢ ekt XxumMuueckux peaxiuii. TepMoXxuMudeckne ypaBHe-
HusA. OKUCIHUTEIBbHO-BOCCTAHOBUTENBHBIE peakiii. CTeneHb OKUCICHUS.
Oxucnurens ¥ BoccTaHoBiIeHUE. BoccranoBUTENb U OKHCIeHHE. MeTog
3JIEKTPOHHOTO OajaHca Al COCTABJICHUS YPaBHEHUN OKMCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

6.3. CkopocTb XUMH-
YeCKUX peakuui

CKOpOCTB XUMHNYCCKHUX peaKHHﬁ. ITonstue o CKOPOCTH XUMHUYCCKUX pCaK-

Ui, 3aBUCUMOCTD CKOPOCTH XUMUYECKUX PEAKITUHN OT PA3IMYHBIX (PaKTOPOB:

IPUPOJIBI PEAruPYIOLINX BELIECTB, UX KOHLIEHTPALUH, TEMIIEpaTyphl, 1M0-
BEPXHOCTH COIPUKOCHOBEHMS U UCII0JIb30BaHUS KaTanu3aTopoB. OOparu-
MOCTh XUMHUECKUX peakuuid. OOpaTumble U HEOOpaTUMBbIE peaKIMU. XUMH-
YEeCKOE PAaBHOBECHE U CIIOCOOBI €TO CMEIIECHUS.

CamocrositenbHas padora o0y4yarommxcst Ne 10. BeinonHenue ynpaxHe-
HUM M0 TeMe «XUMHUYECKUE PEAKIIUN)

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

Tema 7. MeTa/lILI 1 HEMETAJLIBI

7.1. Merasibl

Coaep:xanue yueOHOro MaTepHaJia

14

Mertanibl. OCOOEHHOCTH CTPOCHHSI aTOMOB U KPUCTAJLIOB. DPU3nYecKue
cBoiicTBa MeTaiioB. Kiaccugukarus MeTaioB Mo pa3iInyHbIM TPU3HAKAM.
XHUMHUYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKHAN P HAPSHKEHUI
MeTalI0B. MeTtannorepmust.

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

O6ume cnocoObl momyyeHust MetayuioB. [lonstue o metamutypruu. [Tupome-
TaJUTyprusi, THAPOMETAIUTYPTHUs U dNieKTpoMeTatyprusi. CruiaBbl YepHbIe U
LIBETHBIE.

7.3 HemeTasj1bl

Hewmeranner. OcobeHHOCTH CTpoeHUs: aTOMOB. HemeTaisl — npocThie Be-
11€CTBA. 3aBUCUMOCTb CBOMCTB raJIOTEHOB OT UX ITOJIOXKCHHMSI B IEPUOINYE-

11




ckoii cucreMe. OKUCIIMTEIbHBIC M BOCCTAHOBUTEIIBHEIC CBOMCTBA HEMETAILIIOB
B 3aBUCMMOCTH OT HUX ITOJIOXKCHUSA B PAAY SJICKTPOOTPHUIATCIBHOCTH.

IpakTuyeckoe 3ansaTue 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 3alIUThI OT KOPPO-
3UN»

CamocrosiTesibHas padoTa od0yuarmuxcsi Ne 14. [Togroroska pedepara u
npe3eHTamu 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 xuMu. [IpupoHbIE, HICKYCCTBEHHBIE U CHHTETHYE-
CKH€ OpraHuueckue Beniecrsa. CpaBHEHUE OPraHUYECKUX BEILECTB C HEOPra-
HUYECKUMHU. BaneHTHOCTh. XMMHUYECKOE CTPOCHUE KaK IMOPSAJOK COCIUHEHUS
aTOMOB B MOJIEKYJIbI T10 BaJICHTHOCTH. Teopusl CTpOEHUSI OPraHNYECKUX CO-
enuHenuit A.M.bytiepoBa. OCHOBHBIE MOJIOKEHHUSI TEOPUU XMMUYECKOTO
cTpoeHus. M3omepus u u3oMepbl. Xumuueckue GopMyibl 1 MOAETH MOJIEKYII
B oprannueckoi xumuu. Knaccuduxanus opranndeckux semects. Kiaccu-
(uKaIys BEIECTB IO CTPOCHUIO YIIIEPOJAHOTO CKeJeTa U HATMUUIO (YHKIIH-
OHAJIBHBIX Tpymil. 'omonoru u romosnorusi. Hauana nomenknatypst [UPAC.
Knaccugukarus peakiuii B opranndeckoil Xumuu. Peakiuy npucoeuHeHus
(TuapupoBaHUsl, TAIOT€HUPOBAHNUS, THIPOrAIOT€HUPOBAHNUS, THIpaTalllN ).
Peakiuu oTmienyieHus (IeruApupoOBaHus, 1€THPOTraloreHupOBaHMsl, eTH -
partanuun). Peakiu 3amenienus. Peakimu nzomepusaimm.

JlabopaTopHoe 3ansitue Ne 2. M3roToBiieHne Mojiene MOJIEKyJl OpraHuye-
CKHX BEIECTB.

CamocrosiTenbHas padora oOyuarommxess Ne 15. [Toaroroska pedepara u
npe3eHTauu no teme «Ku3up u nestensHocts A.M. BytiepoBay
CamocrosiTenbHas padora oOyuarommuxess Ne 16. [Toaroroska pedepara u
Ipe3eHTalMu 1o TeMe «PoJlb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUH U Pa3-
BUTHH MUPOBON OPraHUYECKON XUMHM

Tema 9. YriieBogopoab! U MX NPHPOJHBbIC HCTOYHUKH

12

\ Conep:kanue y4eOHOT0 MaTepuaJia

OK 1-9
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9.1. AIkaHBbI

AnkaHbl. AJIKaHbI: TOMOJIOTHYECKUM Psil, U30MEPHUS U HOMEHKJIATypa ajiKa-
HOB. XMMHYECKHE CBOMCTBA QJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMElICHNUE,
pasnoxkeHue, neruapuposanue. IIpumenenue ankaHoB Ha OCHOBE CBOWCTB.

9.2. AnkeHbl. /{HeHBI
U Kay4yyKH

AJnKeHbl. DTUIIEH, ero nojy4eHue (IeruIpupoBaHUEM dTaHa, JeNoIMMepH3a-
nuen nojausTuieHa). ['oMonoruyeckuii psiji, U30MEpHsi, HOMEHKIIATypa ajKe-
HOB. XMMHYECKHE CBOMCTBA ATWJIECHA: TOPEHUE, KAYECTBEHHBIC PpEaKLUU
(obeciBeunBanue OPOMHON BOJBI M pacTBOpa NepMaHraHata Kajius), TUApa-
Tanus, noauMmepusanus. llpuMeHenne sTuiieHa Ha OCHOBE CBOMCTB.

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

9.3. AuIKUHBI U Ape-
HbI

AnkuHbl. AnieTiiieH. XUMUYECKUE CBOMCTBA alleTHIICHA: TOpEHUe, 00ecIBe-
yrBaHHEe OPOMHOI BOJbI, MPUCOEAMHEHUN XJIOPOBOJIOPOAA U THApATAIIMS.
IIpuMeHeHne anleTIIeHa Ha OCHOBE CBOMCTB. MeKKiaccoBasi H30MEPHsI C all-
KaJlueHaMHU.

Apenbl. benzon. Xumuueckue cBolcTBa O€H30J1a: TOPEHHE, PEAKIIMH 3aMe-
meHus (ranoreHupoBaHue, HUTpoBaHue). [IpuMeHeHne GeH307a Ha OCHOBE
CBOIICTB.

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

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

MeskcecCHOHHAS aTTeCTAIMA-TeCTHPOBaHHE

JlaGopaTopnas padora Ne 3. O3HakoMIIeHHE C KOJJIEKIIUEH KaydyKoB U 00-
pasnamu U3J1eIui U3 PE3UHbI

CamocrosiTeibHasi padora odyuarommxess Ne 17. ITonrotoBka pedepara u
NPEe3eHTAH M0 TeMe «JKOJIOTHYECKHE ACTIEKThl MCIIOIb30BAHMS YIIIEBOJI0-
POJHOT'O CHIPbS»

Tema 10. Kucaopojaconep:kanue oprannieckue coeIuHeHUust

12

10.1. CnupThl

| Conepxanne yue6Horo marepnaia

13




Cruprtel. [Tonydyenue sTaHoIa OpO’KEHUEM TIIIOKO3BI M THIpaTaIlel ATUIICHA.
I'mapoxcuiibHas rpymnmna kak GyHkuuoHanpHas. [TonaTue o npenenbHbIX 0J1-
HOATOMHBIX CIIUPTAX. XMMUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJIECUCTBHE C
HaTpueM, 00pa30BaHHUE MIPOCTHIX U CIOKHBIX 3(PUPOB, OKUCICHUE B AJIbJCTU.
[TpumeHeHne 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCIEIACTBUSL
JUIsL OpraHU3Ma 4eJIOBEKa U NPEAYIPEKICHUE.

10.2. ®denon

['muuepuH Kak npeacTaBUTEIb MHOIOATOMHBIX cliupToB. KauecTBeHHas pe-
aKLus Ha MHOroaToMHble ciupThl. [Ipumenenue raunepuna. ®enoin. duzu-
4eCcKHe M XUMHUYECKUE CBOICTBa (heHONa. B3anMHoOe BiIHsiHHE aTOMOB B MO-
Jexyse (heHosa: B3auMOAECHCTBUE ¢ THIPOKCHIOM HAaTPUs U a30THOM KUCIIO-
toii. [Ipumenenune genona Ha oOcHOBE CBOMCTB. Anpaeruabl. [lonsrue 06 anb-
Jeruaax. AjabJaeruHas rpymnma Kak ¢yHKIHOHAJIbHAS.

dopMasbJIerul U €ro CBOMCTBA: OKUCIIEHHUE B COOTBETCTBYIOILYIO KUCIIOTY,
BOCCTaHOBJIEHHE B COOTBETCTBYIOIIMIA cupT. [lomyueHue ajibaeruioB okuc-
JICHHEM COOTBETCTBYIOIIMX CIUPTOB. [IpuMenenue hopmanbaernaa Ha OCHO-
BE€ €r0 CBOWCTB.

10.3. Kap6onoBbie
KHCJIOTHI

KapOonossie kucnotsl. [lorsitre o kapOoHOBBIX KucioTax. KapOokcumpHast
rpymnmna Kak ¢yHKIHOHaIbHas. ['oMoaoruueckuil psii npeenbHbIX 0HOOC-
HOBHBIX KapOOHOBBIX KHCIOT. [lomyueHne kapOOHOBBIX KMCIOT OKUCIEHUEM
IbJeruA0B. XUMUYECKHE CBOWCTBA YKCYCHOM KMCIIOTHI: 00IIME CBOUCTBA €
MUHEPAJIBbHBIMU KHCIIOTaMU U peakuus arepuduxanuu. [Ipumenenue ykcyc-
HOM KHCIIOTBI HA OCHOBE CBOWCTB.

10.4. Caoxuble 2¢u-
PbI U KUPBI

Bricmme KupHbIE KMCIOTHI Ha IPUMEPE NAIIBMUTHHOBOM M CTEApUHOBOM.
Crnoxuble 3¢upbl 1 xkHpbl. [lonydeHue ciaokKHbIX 3PUPOB peakifen ITepu-
¢ukanuu. CroxHbie 3GuUpbl B IpUpoOJE, UX 3HaUeHHe. [IpuMeHeHne CioxKHbIX
3(pHUpOB Ha OCHOBE CBOMCTB. JKUpHI Kak ciiokHbIe 3pupbl. Kimaccudukarms
KUPOB. XUMUYECKNE CBOMCTBA JKUPOB: THIPOJIA3 U TUAPUPOBAHUE KUJIKUX
KupoB. [IpuMeHeHune )K1UpoB Ha OCHOBE CBOWCTB. Mblia.

14




10.5. ¥YrieBoanl

YrneBoapl. YTIeBOIbI, UX KIIaCCU(PUKALINS: MOHOCAXapU bl (TIIOKO03a, QPYK-
TO3a), AMCaxapu sl (caxapo3a) U MmoMcaxapuapl (Kpaxma U eJUTI0I03a).
['mrox03a — BEIIECTBO € ABOMCTBEHHOM (DyHKIMENH — albAeruI0CIUPT. XH-
MHUYECKHE CBOMCTBA ITFOKO3bI: OKHCIIEHUE B IIIIOKOHOBYIO KHCIIOTY, BOCCTa-
HOBJICHHE B COPOHT, CTUPTOBOE OpokeHwue. [[puMeHeHne TIIF0K03bI HA OCHOBE
CBOMCTB. 3HAUEHHUE YIJIEBOJOB B )KWBOUW MPUPOJIC U KU3HU yeaoBeka. [Tons-
THE O PEAKIUIX MOJMKOHACHCAIIMY U THPOJIN3a Ha IPUMEPE B3aUMOIIpe-
BpaIllEHUH: TJII0KO03a «>TIOTHCaXapHu/l.

CamocrosiTeibHas padora odyuarommxcesi Ne 18. Pemienue pacueTHbIx 3a-
Jlad Ha HaX0XKJICHHE MOJIEKYJISIpHON (hOpMyJIbl YIIIEeBOI0POIa

Tema 11. A3orco-
Aepxamme OpraHu-
YyecKHe CoexuHeHMsI.
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. AMHHOKHCJIOTHI Kak amM(pOTepHbIe MU(YHKIMOHAILHBIC OPraHUYCCKUE
COeIMHEHUSI. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEUCTBHUE C IIE-
JI0YaMH, KUCJIOTaMHU M JIPYT € JIpyrom (peakius MojJukoHjeHcaiuu). Ilermn-
TUJHAs CBSA3b M mnojaunentuasl. [IpuMeHeHHe aMHMHOKHCIOT Ha OCHOBE
cBoicTB. benku. I[lepBuuHas, BTOpUYHAs, TPETUYHAs CTPYKTYphl OEIIKOB.
XUMUYEeCKUe CBOICTBa OENKOB: rOpeHue, ACHATypalus, THAPOIU3, IBETHbIE
peakiuu. buonornyeckue ¢pynknuu Oenkos.llomumepsl. benku u monucaxa-
puabl kak Ouomonmmepsl. [lmactmaccel. [lonyueHne monMMepoB peakiiuei
MOJIMMEPU3AIMN U TIOJIMKOHJIEHCAUU. TepMOIIJIaCTUYHBIE U TEPMOPEAKTUB-
HbIe TIacTMacchl. [IpencraBureny miactMacce. BonokHa, ux kinaccudukanms.
ITonydenune BoaokoH. OTNIENbHBIEC PEICTABUTEIN XUMHUUYECKHUX BOJIOKOH.

IIpakTyeckoe 3ansitue Ne 4. Pemenue sKkcliepMMEHTAIbHBIX 3a/7ad Ha
UACHTU(DUKAIIMIO OpPraHUYECKUX coeAuHeHui. PaboTra B KOMIIBIOTEpHOM
KJ1acce

IIpakTuyeckoe 3ansitue Ne 5. Pacrio3HaBaHue miacTMacc M BOJIOKOH

CamocrosiTeibHas padora odyuarmmxcs Ne 19. Brinonnenue ynpaxHe-
HUI 110 TeMe «A30TcoepKaliue oprannueckie coequHenus. [lomumepon
CamocrosiTesbHast padora od0yuarwimmxcs Ne 20. Pemienue pacyeTHbIX 3a-
Jla4d Ha HaXO0XKJICHHE MOJICKYJISIPHON (hOpMYJIBI a30TCOIEPIKAILETO OpraHuye-
CKOT'O BEIIeCTBa

15




IIpome:xxyTouyHas aTTecTanus - AU @epeHMPOBaHHbINA 3a4eT

HToro nmo aucuunjinge:

117

16




3. YCJOBUS PEAJIN3AIIUU ITPOT'PAMMbBI YYEBHOM JIAC-
IUIIJINHbI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHHYECKOMY olecmeve-
HHUIO Y4eOHOM TMCIUNJIMHBI:

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuMs y4eOHOro KaOuHeTa
XUMHUH, JA00PaTOPUU XUMUHU JIJIsI TIPOBEJCHUS 3aHATHM JICKIIMOHHOTO THUIIA, MTPaKTHYe-
CKHX, JJAOOPATOPHBIX 3aHATUH, B TOM YKCII€ TPYNIOBBIX, HHAUBUIYAIbHbBIX, TUCEMEH-
HBIX, YCTHBIX KOHCYJIbTAIIU/, TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

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

- TOCKa yYCHUUIECKasl.

Texaudueckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEAUNHBIN TPOEKTOP, IKPAH.

YueOHo-HarIsSIIHbIe TTOCOOMS: TUTaKaThl, Y4eOHO-HATJIAIHbIe TTOCOOUsI, 0OecTIeuu-
BalOIME TEeMaTHYECKHE WILIIOCTpAIMU 1Mo paboyeill mporpamMme AMCIUILIMHBIL, B TOM
qucje, BUAe0-ay M0 MaTepHUallbl, KOMITBIOTEPHBIE TTPE3CHTAIIUH.

KomnproTep mMeeT IOCTyn K AJIEKTPOHHO-OMOJMOTEUHBIM CHUCTEMaM, BBIXOJ B
r100aabHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUECHHUEM.

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 yKkazaHus 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-

HOW UCUIIJINHBI

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. IloHrMaTh CYIIHOCTh M COIMATBHYIO 3HAYUMOCTH CBOCH Oymymieit
npodeccuu, NPOsBIIATh K HEH YCTONYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATEIBHOCTD, BRIOMPATH THIIOBBIC
METOJIbl pelIeHus MpodeccuoHaNbHBIX 3aja4, OleHUBaTh UX 3P (HEeKTUB-
HOCTb U KaY€CTBO.

OK 3. IlpuHuMaTh pernieHust B CTaHJAPTHBIX U HECTaHAAPTHBIX CUTYallH-
SIX ¥ HECTU 32 HUX OTBETCTBEHHOCTh

OK 4. OcymiecTBasaTh NOUCK U UCIOJB30BaHUE MHPOpPMAIUU, HEOOXO-
Mot st 9QQEKTHBHOTO BBIMOMHEHHUS MPOPECCHOHATBHBIX 3a/ad,
npoheccnoHaNbHOTO ¥ TMYHOCTHOT'O Pa3BUTHSL.

OK 5. HUcnonk3oBath HHOOPMAIIMOHHO-KOMMYHHUKAITUOHHBIE TEXHOJIOTHN
B IpoheccHoHaNbHO 1eATEIbHOCTH.

OK 6. PaboTratrh B KOJUICKTUBE U KOMaH/E, d3PPEKTUBHO OOIIATHCS ¢ KOJI-
JIeraMu, pyKOBOJICTBOM, JIFOJIbMU, HAXOAAIIUMUCS B 30HAX MOXKapa.

OK 7. Bparb Ha ce0st OTBETCTBEHHOCTH 3a pabOTy WieHOB KOMaH bl (TTOI-
YUHEHHBIX ), Pe3Y/IbTAT BHIIOJHEHUS 3aJaHUN.

OK 8. CaMocTOsATENBHO OINpEnesaTh 3a/1a4l NPOPECCHOHAIBHOTO U JIHY-
HOCTHOTO Pa3BUTHS, 3aHUMATbCS CaMOOOpa30BaHUEM, OCO3HAHHO IJIaHU-
pOBaTh MOBBIIIEHUE KBATU(PUKALINH.

OK 9. OpueHTHpOBaThCS B YCIOBUAX YAaCTOW CMEHBI TEXHOJIOTHH B IPO-
(heccroHaIBHOMN NESITEILHOCTH.

Ilpeomemmnuvie peynromamot:

— c(OpMHUPOBAHHOCTH TPEACTABICHUN O MECTE XUMHUU B COBPEMEHHOM
HAyYHOW KapTHWHE MUPA; TOHUMAHUE POJIM XUMHUH B (POPMUPOBAHUU KPY-
ro3opa U (QyHKIHMOHAIBHOM TPaMOTHOCTH 4€JOBEKa JJIs pEelIeHUs Mpak-
TUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIIOIATAIOUIMMHI XUMUYECKUMU MOHITUSIMU, TEOPUIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMM; YBEPEHHOE I0Jb30BAHUE XHU-
MHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOI;

-BJIaJICHHME OCHOBHBIMU METOJAaMH HAyYHOTO MO3HAHMS, UCIOJIb3YEMbIMU
B XUMHUU: HaOJIIOJIEHUEM, OIHCAHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM;
yMeHHEe 00pabaThiBaTh, OOBACHATH PE3YNbTAThl MPOBEACHHBIX OIBITOB U
JIeNIaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh METO/bI MO3Ha-
HUS TIPU PEIICHUH MPAKTUYECKUX 3a/a4;

- ¢(hOpMHUPOBAHHOCTh YMEHHS J1aBaTh KOJUYECTBEHHbIE OIIEHKU U MPOM3-
BOAWTH PACUYETHl M0 XUMHYECKUM (opMyliaM U YpaBHEHHSIM; BIaJICHUE
MpaBWJIaMU TEXHUKH O€30MaCHOCTH NPHU HCIOJIb30BAHUU XUMHUYECKHX
BEILIECTB,;

- chopMHpOBAaHHOCTH COOCTBEHHOM MO3MIIMU 1O OTHOILIEHUIO K XUMHUYe-
CKOM MH(OpMaIIKH, TOIy4aeMON U3 Pa3HbIX HCTOUHUKOB.

Tekyimuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- BBIIIOJIHEHHE J1a00-
paTopHOU paboTHI;

- BBITIOJTHEHUE TPaK-
TUYECKOU paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- 3a1UTa MopTHOIHO
OnenHka pe3yinbTaToB
BBITIOJTHEHHS CaMO-
CTOATEIHHOU PabOTHI

[TpomexyTouHas aTTe-
crauus B popme:

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

2 cemectp — nudde-
PEHLUPOBAHHBIN 3a4ET.

Meron nposeneHus
IIPOMEKYTOUYHOM aTTe-
cTanuu 2 ceMmecTpa:
BBITIOJTHEHHE KOM-
IJIEKCHOTO 3a/laHus
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4.2. ®oHA OLEHOYHBIX CPeACTB AJsl NMPOBEACHHS TEKYLIero KOHTPOJS W
NMPOMEKYTOYHOM ATTEeCTANMH 00y4aloIUXCS M0 JUCHUIINHE

IToxka3zareim M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA
[TokazaTenu M KpUTEpUM OLCHUBAHUS KOMIIETCHIIMM, OTMMMCAHMUE IIKaJ OI[CHUBA-
HUS COJep KaTcsl B MpUIIokKeHuu 1.

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

MeToanuyeckue MaTepuabl
MeTtonuueckne mMaTepuaibl, OMPEISISIONINe MPOIEIyphl OIICHUBAHUS 3HAHHM,
YMEHUH, XapaKTepHU3yNuX (GOpMHPOBAHWE KOMIICTCHITMH, COAEPKATCA B TPHIIOKE-
auu 1.
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Ipuioxenue 1
KoOHTpPOJIbLHO-01IEHOYHBIE CPeACTBA

JJIS IPOBEACHHS NMPOMEKYTOYHOM aTTECTALMH 10 AMCUHMILINHE
OY /.11 XUMUA

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

OneHuBaHue Pe3ysbTaTOB BBIIOJHEHUS 3alaHUI IPOMEKYTOUHON aTTeCTallui OCYLECTBIACT-
C4A Ha OCHOBC CJICAYIOIIUX MMPHUHIIHUIIOB!

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

aICKBATHOCTHU OLICHKH — OIICHKA BBIIIOJIHCHUA BaIIaHI/Iﬁ A0JDKHa MPOBOJUTHCA B OTHOIICHWHN
TeX KOMIIETEHIN, KOTOpble He0OX0AUMBI 1151 3(PPEKTUBHOTO BBHIIOIHEHUS 3a/1aHUS;

HAaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIITOJIHCHUSA 321[[8,HHI71 JOJDKHa 06JIaIIaTI> BBICO-
KOH CTENEHbI0 YCTOMYMBOCTH IPU HEOJHOKPATHBIX OLIEHKaX YPOBHSI C()OPMHUPOBAHHOCTH 3HAHUM,
YMEHUH, IPAKTUYECKOI0 OIbITA, O0IUX U NMPO(ECCHOHANBHBIX KOMIIETCHIIUN 00yJaroIuXcs;

KOMIIJIEKCHOCTH OLICHKHU — CUCTEMAa OLICHHBAHUA BBIIIOJTHCHUA SaIIaHI/Iﬁ JOJDDKHA ITI0O3BOJIATH UH-
TErpaTUBHO OLICHUBATH OOILME U NIPOPECCHOHATIBHBIE KOMIETEHIIUN 00YyYaOLINXCS;

00BEKTUBHOCTHU OIICHKHU — OLCHKa BBIMMOJHCHUA KOHKYPCHBIX SaI[aHI/If/i JOJI’KHa OBLITh HE3aBHU-
CHUMOI OT 0coOeHHOCTEH MpodeccuoHaNbHON OpUEHTAMH WK NPEANOYTEHUH penogaBareie, ocy-
LIECTBJISAIOIUX KOHTPOJIb WIIM aTTECTALIUIO.

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

- MCTO/ pacucTa INCPBUIHBIX 63,JIJIOB;

- METOJ pacueTa CBOJIHBIX OalIoB.

PGSYJ'II)TaTI)I BBIITOJIHCHU A SaI[aHI/II\/'I OLICHUBAIOTCA B COOTBETCTBUU C pa3pa6OTaHHBIMI/I KpHUTC-
pHUSAMU OLIEHKH.

Hcnonp3yercs nsitu OanbHasIIKaa 1715 OLLEHUBAHUS PEe3yIbTaTOB O0YUYEHHUS.
ITepeBo nsiTH GaTbHOM IIKAJIBI y4€Ta PE3YJIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:
Ounenka Konu4yecTBo 02,1108, 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 «HeyIOBIETBOPUTEIb- <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. ITonoxuTEIbHELIE NOHBI,
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. OTpunarenbHble HOHBI,
I'mppatupoBaHHBIE MONOXKHUTEIBHBIE HOHBIL;
I'mppatupoBaHHbBIE OTPULIATEIIBHBIC HOHBI.

pH umerot 3Hauenue 5,5:
Ilenounasi;

Cnabo menouHas;
Kucnornas;
Helitpanbhas.

Crenenp aucconuanyy paBHa 1:
VY CHJIBHBIX AJIEKTPOJIUTOB;

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

BoccTanoBuTens - 3TO BEIMICCTBO:

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;
KucnoTHsbii okcn;
Kucnora.

XJIOpUCTBIN 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 HeiTpansHOM cpene;

B kucnotHol# cpeng;

B cnaboménounoii cpene.

Ilepnonnueckuil 3aKOH OTKPBLI:

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

BemiectBa, KOTOpbIE MPOBOAST IEKTPUUECKUM TOK:

DJIEKTPOJIUTHI,
Heanextponutsr;
JuctunnupoBaHHas BoJa.

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

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).

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

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

HNoHuHbIE pacTBOPHI — 3TO:
PacTtBOp runpookcuaa Kanus;
PactBop cniupra;

PacTtBOp rioko3sr;

PacTtBOp caxapo3sbl.

['oMoreHHbIe CUCTEMBI — 3TO:
PacTBOp YKCYCHOM KHCIOTHI;
Jlumada;

«3BECTKOBOE MOJIOKO;
Tyman.
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18. MexaHu3M 3JEKTPOIUTHYECKON JTUCCOIHAITUU OB OTKPHIT:
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 samauusax 21-24 He00X0AHMO YCTAHOBHUTH COOTBETCTBHE MEXKIAY COAEpPKAHHEM HEPBOro M
BTOPOro CTOJ00B. OTBET 3anUChIBACTCH B TA0JIHILY.

21.YcraHOBHTE COOTBETCTBHE MEKIY (POPMYIIOH BEIIECTBA U KJIACCOM/TPYIIIOH,
K KOTOPOMY(-0¥) 3TO BEIIECTBO MPUHAIIEKUT: K KaXKJI0W MO3ULINH,
0003HaYeHHOH OyKBOH, MOA0EPUTE COOTBETCTBYIOIIYIO IMTO3UIHI0, 0003HAYEHHYIO

nudpoi.

®OPMVIJIA BEHIECTBA KJIACC/TPYIIIIA

A) NH4HCO3 1) conu cpeanue

b) KF 2) OKCHUBI KUCIIOTHBIE

B) NO 3) okcuabl Heconeoopasyrolme

4) COM KUCTIBIC
22. YcTaHOBUTE COOTBETCTBHE MeX Ay (OpMYIIOi BelIecTBa U KIacCoOM/TPYIIOH,
K KOTOPOMY(-0i1) 3TO BEIIECTBO MPUHAJICKHUT: K KaXKI0N MO3UIUH,
0003HaYeHHOI OYKBOH, MOAOEpUTE COOTBETCTBYIOMIYIO MO3UIMI0, 0003HAYCHHYIO

uudpoi.

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

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

23. YcTaHOBUTE COOTBETCTBUE MEX/TYy Ha3BaHUEM BEILECTBA U KIaCCOM/TPYIIIOH,
K KOTOpOMY(-0if) 3TO BEIIECTBO NPUHAIICKHUT: K KAKIOH MOZULINH,
0003HaYeHHOI OyKBOI1, 10A0EpUTE COOTBETCTBYIONLYIO MO3UINIO, 0003HAUYEHHYIO

U Gpo.

A) SOy 1) conn

b) CuCl, 2) KHCII0Ta

B) HBr3) pactBopumblii THAPOKCH]

I') MnO 4) KUCIIOTHBIN OKCH/]T

5) OCHOBHOM OKCH/]I

24. YcTaHOBUTE COOTBETCTBUE MEXAY (OPMYIIOil BelecTBa U KJIaCCOM/TPYIIIOH,
K KOTOPOMY(-0i1) 3TO BEMIECTBO MPUHAJICKHT: K KaXKIOW MO3UIUH,
0003HaueHHOI OyKBOH, M010EpUTE COOTBETCTBYIOIIYIO MO3UINI0, 0003HAUEHHYIO

nudpoi.

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

B) KCr(SOy), 3) OCHOBHas COJb

4) nBOWHAsI COJb
B 3aganusax 25-28 orBeT HEOOXOAUMO 3ANMCATHL B VCTAHOBJECHHOM JJs1 OTBeTa moJje. OrBeTomM
MOZKeT OBLITHL IHdPAa, 0TACJLHOE CJ0BO, CJI0BOCOYEeTaAHME. (3aKkpbITas dopMma)
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25. Ilpopomxure NpeUIoKEHUE: BAJEHTHBIA Yroj Npu sz—rHGpHnmauHH ANIEKTPOHHBIX 00JIaKOB
COCTAaBJISIET

26. IlponmoikuTe NpeUIOKEHHE: BELIECTBA OJUHAKOBOIO COCTaBa, HO pPa3jIMYHOIO CTPOEHUS C
pa3IUYHBIMU CBOWCTBAMHU HA3bIBAIOT)

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

28. Ilpogomkute npeiokKeHHe: BelecTBa OyTaH U MEHTaH M0 OTHOIICHUIO IPYT K IPYTY SBISIOTCA. . .
B 3aganusx 29-30 oTBeT HEO0X0AMMO YCTAHOBHUTH NPABUIBHYIO N10C/I€/10BATEJbHOCTD AeHCTBHI.
OTBer 3anKuCchIBACTCH B TA0JAULY

29. YcraHoBUTE NOCIEN0BATENIBHOCTh YACTH TOMOJIOTHYECKOIO Psijia aIKaHOB:

A) iporian

b) nenran

I') meran

J) 6yran

E) atan

30. YcraHOBUTE NOCIE0BATEIBHOCTh MEXaHU3MA PAJUKAIbHBIX PEAKLUN 3aMEIIECHUS:

A) oOpbIB 1IETTH

b) 3apoxxnenue (MHULIMMPOBAHUE) LIENTU

B) paszButue nenu

I[IpumepHbIe NPpAKTHYECKHE 3aTaHUSA

3agauu:

1. B 40 r auctuninupoBaHHON BOJIBI PacTBOPMIIM 2 T XJiopujaa HaTtpus. PaccuuTaiite mac-
COBYIO JIOJIIO COJIM B IIOJTyYEHHOM PAacTBOPE.

2. B 2 1 pactBOpa cepHoii kucinotel coaepxurcs 456 r H2SO4. Paccuuraiite MmaccoByo
JIOJTE0 paCTBOPEHHOTO BEIIECTBA, YUUTHIBAS, YTO INIOTHOCTH pacTBopa paBHa 1,14 r/mi.

3. CKOJIBKO BOJIBI U COJIM HYXHO B3SITh, 4TOOBI MPUTroTOBUTH 250 T 10%-r0 pacTBOpa HUT-
pata HaTpus?

4, B 1 xr 60%-ro pacTtBopa conu nodasunu 50 T 3Toi conu. KakoBa MaccoBas 10715t CONU B
norydeHHOM pactBope? OTBET OKPYTIUTH 0 JECATHIX.

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

6. [Tpu B3aumopeiictBun 22,4 1 a30Ta ¥ BO10po/ia ObLIO MOIYYEHO KAKOI0O ra3a U CKOJb-
K0?

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

8. [Tpu B3aumopeicTBUN Kalblus ¢ BoJOU oOpazoBaniock 0,3 MOJb TMIPOKCHAA KAJIbLUS.
Kakoii 06beM Boopoaa( B IMTpax, H.y.) IPU 3TOM BBIIEIUICS ?

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

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

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

1.3.2. Kpurepuu oueHku

Ornenka 3a 3ananue «TecTupoBaHue» ONpeAessieTcs MPOCTHIM CYMMHPOBaHUEM OAJUIOB 3a Mpa-
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 OTKPBITOH (hOPMBI JJaH MPAaBUIIbHBIN OTBET;

- NP OTBETE€ Ha BONPOC HA YCTAHOBJECHHE IMPABHIBHOW IMOCIEI0BATEIBHOCTH YCTAHOBIIEHA
IIpaBWJIbHAS [TOCIIE0BATEIBHOCTD

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

Koun-Bo Bonpo- | MaxkcumanbHbIi 6ait
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 MPAKTHYECKOI0 banisl B cooTBETCTBUU
3ajaHusl C KpUTEPHUSIMU OLICHKU
1| Odopmienue ycioBus 3a1aHus MakcuMasbHbIH 021
—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 XUMUYECKHE BETUYNHBI
- yclioBue 3afanusi 0OpMIICHO HEBEPHO 0
2 | Acnoib30BaHUe XUMHYECKOH CHMBOJIUKH MaxkcumajbHbIi 6211
—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, OMyIeHa | HeTod- 0,2
HOCTB B (DOpMYITax, UCIOIB3yEeMbIX B PEIICHUH 331291
- JomyiieHa | HeTOYHOCTh MPU 0003HAYEHUU CUMBOJIOB B YCIIOBUU 3a- 0,1
nadd, | HeTOYHOCTH B (POpMYITax, MCIOIb3yeMbIX B PEIICHUH 3aa9n
- JormyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B 0
yCIIOBUU 3ajauu, 2 U 0osee HeTouHOCTeN B (hOpMYIIax, UCIOIb3yEMbIX
B PEIICHUH 33]a4H
3| Cobuio1eHuEe aITOPUTMA pelieHust MaxkcumasbHbIi 6211
—0,1 6a11a
- pereHue 3aa4i OCYIIECTBIISIETCS IO alITOPUTMY: 3alUCh HEOOXO/TH- 0,1
MBIX XUMHUYECKUX OpMYyJ,BepHasl paccTaHOBKa KO PUIIUEHTOB, Ma-
TEMaTUYECKHUI pacu€T MpaBUIHLHO MOJ00paHHBIX KOA(DPUITMEHTOB Upe-
[IEHHE TI0 XUMUYECKOU (hopMmyIie
- QITOPHUTM PEIIEHUS 3a/1a4l OTCYTCTBYET 0
4 | TlepeBoa enHML U3MepeHUst pu3nyeckuX BeJUYUH B MexayHa- MakcumajbHbIH 0211
poanyw cucremy exunnn (CH) —0,3 6a11a
- BEpPHO TIEPEBEACHBI PACUEThI MTEPEBOA BCEX €IMHUI] U3MEPECHHS 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 MPU MPOBEJCHUH 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 XuMuyecKuX (popmyJ1 1Jisl pelieHUus 3a1a4u MaxkcumajibHbIi 0211

— 0,4 6anna

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

0,4
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CHUMBOJIMKOH, HEOOXOJMMBIE 1JIs1 YCTAaHOBJIEHUS COOTHOILIEHUS CyIlle-
CTBYIOLIETO MEXY (PU3MYECKHUMHU BETUYMHAMU

- IPaBUJIBHO COCTABJICHBI YPABHEHUA, CBA3BIBAIOLINE XUMUYECKUE BE-
JINYUHBI

- BEPHO, HO HEMOCIEA0BATEIbHO 3aMMCaHbl HOPMYJIBI B COOTBETCTBHHU C
CUMBOJIMKOW, HEOOXOAMMOM JIJIsl YCTAaHOBJICHUS COOTHOIIICHUS CYIIe-
CTBYIOLLEIO MEKJy XUMUUECKUMH BETUUMHAMHI

- MPABUJIIBHO COCTABJICHBI YPABHEHUS, CBS3bIBAIOIINE XUMUYECKHUE BE-
JINYUHBI

0,3

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

- JIomyIlleHa OJ{Ha ouIrOKa MMpU COCTaBICHUH YPAaBHEHUH, CBSA3bIBAIO-
[IMX XUMHYECKUE BEITMUUHBI

0,2

- (opMyIibl 3anTMcaHbl HEMOCIEI0BATENIbHO, HEBEpHO 3anucana 1 ¢op-
MyJia B COOTBETCTBUM C CHMBOJIMKOM, HEOOXOAMMOM ISl YCTAHOBIJICHUS
COOTHOIIEHUS CYIIECTBYIOIIETO MEKY XUMUYECKIUMH BETMYMHAMHU

- JIomyIeHa oJHa OmMOKa IMPU COCTABJICHUN YPaBHEHUH, 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 MATEMAaTHUYECKHE PACUETHI 10 BCEM XUMHUYe-
CKUM (hOpMyJIaM B COOTBETCTBUU C €IMHULIAMU U3MEPEHUI XUMHUYe-
ckux BenuuuH (CH);

- BCE pe3yJIbTaThl MaTEMaTUYECKUX PacuyeToB cojiepxar LudpoBoe
3HaYeHHE ¥ COOTBETCTBYIOIIEE eMy 0003HAYCHUE eTMHUIIBI H3MEPEHHS
xummndecknx BexanunH (CH)

0,4

- BEpHO MPOU3BEACHBI MATEMAaTHYECKHE PACUETHI 10 BCEM XUMUYECKUM
dbopMysiaM B COOTBETCTBHH C SAMHHUIIAMHA U3MEPEHUN XUMUICCKUX Be-
mnaun  (CH),

- B OJTHOM PE3yJIbTaTe MaTEMAaTUIECKOTO pacyeTa COACPIKUTCS TOIBKO
ero nu(poBoe 3HAUCHUE

0,3

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

- B OJJHOM pe3yJIbTaTe MaTEMaTUYECKOI0 pacyeTa COAEPKUTCS TOIBKO
ero nudpoBoe 3HAUCHUE

0,2

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

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

0,1

- HCBCPHO NPOU3BEACHBI BCC MAaTEMATUYCCKHEC PACUYCThI

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
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8| YcTHOE 00BbsiCHEeHH e pellleHUus 3a1a4u MakcuMaabHbIi 021
— 0,2 6ay10B

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

- HE3HAYUTEJIHO HapYyIlIeHa OCIEA0BaTEIbHOCTD, JIOTUKA OOBSICHEHHS 0,1
peLIeHMs 3aJaHHsl, BBIBOBI APT'yMEHTUPOBaHbI 1 000CHOBAaHbI; CTYIEHT
VCIBITHIBAET HE3HAUUTENIBHBIE 3aTPYIHEHUS, OTBEYAsl HA COMYTCTBYIO-
I11€ BOIIPOCHI

- SBHAYUTCJIIbHO HApYLICHA MMOCICA0BATCIIbHOCTD, JIOTUKA 00BSICHEHHS 0
pPEUICHUSA 3aJaHUsA (CTy,I[eHT HE MOXKET O6’B$ICHI/ITB, KaKuM 06p330M
MMPpUHICIT K pCUICHUTIO 3aI[aHI/I$I), BBIBOJbI HC MOT'YT CUUTATHCA apryMCH-
THUPOBAHHBIMH U O6OCHOBaHHBIMI/I; CTYACHT UCHBITEIBACT 3HAYUTCIIbHBIC
3aTPYAHCHUA, OTBCUAA HA COMMYTCTBYIOIHNEC BOIIPOCHI

UTOro 2

1.4. MarepuajbHO-TEXHH4YECKOe o0ecmevyeHHe IJIsl NMPOBeJIeHUs NMPOMEKYTOYHOM aTTe-
CTaluu
ATTecTanus MpoOBOIUTCS 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 CPEIHErO MPOo(heCcCHOHATBLHOIO
obpazoBanus / U. B. Aupunorenora, A. B. ba6kos, B. A.IlonkoB. — 2-¢ w31., UCIOp. ¥ JIOI. —
Mockga : U3narensctBo HOpaiit, 2020. — 291 ¢. — https://urait.ru/

4  Apremenko A.M. Opranuyeckas xumus: yueOHUK /A.W. ApTemeHko.- 5-e¢ u3M., uchp.-
Mocksa: KHOPYC, 2020.- 536¢.- (Cpennee mpodeccuonansHoe obpasosanue). 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 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.M. Opranuueckass xumusi: yuyeOHuk /A.H.ApremeHko.- 5-¢ u3J., Ucop.- u
qor.- 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 (onumnuazna «Ilokopu BopoObeBbl TOpbI»).

8.www.hemi.wallst. ru (O6pa3zoBaTeNbHBIN CAUT AJIS NIKOIEHUKOB «XUMUS»).

9.www.alhimikov.net (OOpa3oBaTenbHbII CAaNT IS IMIKOJIBHUKOB).

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 Uisi 00YJarONIUXCs MO BBIMOTHEHUIO 33JJaHUN CaMOCTOSTEIHHOM
paboThI.
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