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1.MMpenmer. Ileu um 3aga4u AUCUMILIMHBI, €é MeCTO B CTPYKType
00pa3oBaTeIbHOI MPOTrPAMMBI

Heopranuveckasi ¥ aHAJIUTHYECKAA XUMHUS — JUCUUIUIMHA, U3YyYarOIIasi COCIUHEHHUS,
oOpa3yeMble HEOPraHMYECKUMH JJIEMEHTAMH, KaueCTBEHHBIE M KOJUYECTBEHHBIE METO]IbI
ONpEJIETICHUsI COCTaBa BELIECTBA.

Ipenmerom paucnmmimubl  «Heopranudeckass aHanuTUYeCKass XUMHUS» SIBISIETCA
TEOPETHYECKUE OCHOBBI HEOPraHWYECKONM M AHAIUTUYECKOM XMMHHM M CBOWCTBA Ba)KHEMIIHX
OMOreHHBIX U TOKCHYHBIX XMMHYECKHX DJIEMEHTOB U 00pazyeMbIX MMM IMPOCTHIX U CIOMKHBIX
HEOPraHWYECKUX BEILECTB

Heabl0 AMCUMIUIMHBI SBIsIETCS (OpPMUPOBAHHE y CTYJICHTOB CHUCTEMBl 3HAaHUU 00
CBOMCTBAX 3JIEMEHTOB U UX COCAMHEHUH, HAYYUTh NIPEICKA3aHUI0 BO3MOKHOCTH U HAIIPABIICHUS
IIPOTEKAaHUsI XUMHUUECKUX PEAKIMi, yCTaHAaBIMBAaTh B3aUMOCBS3U MEXy CTPOCHHUEM BELIECTBA U
€ro XUMHUYECKHMMH CBOMCTBaMH, CIIOCOOCTBOBAaTh OCBOCHHMIO CIICIHATBHBIX IJUCHUIUIMH U
BBIIIOJTHEHUIO 33/IaHUH [0 KaY€CTBEHHOMY M KOJIMYECTBEHHOMY XMMHYECKOMY aHAJIU3y KOPMOB,
MOJIOKa, KPOBH KMBOTHBIX C LIEJIbI0 OOHApY>KEHHS Pa3IUYHbIX MUKPOAJIEMEHTOB, SA0XUMHKATOB,
NECTULIU/IOB U T.JI.

OCHOBHBIMH 321a4aMHU U3yUYEHUS TUCLUUILIMHBI SBJISIOTCS:

® O03HAKOMHUTh OOYYAIOIIUXCS C OCOOCHHOCTSIMH XHWMHUYCCKUX CBOWCTB Ba)KHEHIIHUX

OMOreHHBIX MaKpO- U MHUKPORJIEMEHTOB, a TAaKXE 3JIEMEHTOB, COEAMHEHUS KOTOPBIX

MPEJICTABIISIIOT COOO0M OMACHOCTH JIJISl OKPYKAIOIIEH CpeIbl;

e BbIpabOTaThb OTBETCTBEHHOE OTHOLIEHME K IMPUMEHEHMIO CpPEJCTB XMMM3ALUH B HX

OyIylIei MpakTUIECKOM 1eITeIbHOCTH;

® Hay4uTh IIOJIb30BATHbCA MPOCTEHIINM 1abOpaTOPHBIM OOOPYJOBAaHHEM, XHMHUYECKOMN
MOCYA0H ¥ U3MEPUTETHHBIMU TPUOOpaMU;
® YCBOWTb HAaBBIKM pacyeToB C MCIOJIb30BAHUEM OCHOBHBIX TIOHATUH M 3aKOHOB

CTEXHOMETPHUH, 3aKOHA JICHCTBYIOIIMX MacC, MOHATHM BOJOPOAHBIA M THAPOKCHIbHBIN

NoKa3aTeJI M pacueToB, HEOOXOIUMBIX JJisi NPUTOTOBJIECHUS PACTBOPOB 3a/aHHOTO

COCTaBa.

MecTo AMCHUILIMHBI B CTPYKType 00pa3oBaTe/ibHOM NporpamMmbl. JlucnuruvHa
«Heopranuueckass aHaauTHUYECKash XHMHUS» OTHOCHUTCS K 6Oazoeou vactu (B1.0.17) ocHoBoit
npodeccuoHaIbHON 00pa3oBaTeIbHOM MporpaMMsl Beiciero oopazosanus (gainee — OIIOIT BO)
1o HampasyieHuto moarotoBku 36.05.01 «Berepunapusy.

OcHOBBIBaeTCSI Ha pACIIMPEHUH W YIIIyOJeHUM 3HAaHUW, YMEHUIl, HAaBBIKOB M
KOMIIETEHIIMM, CQOPMUPOBAHHBIX B CpeAHel ImKojie Ha 0a3e IUCHUIUIMHBL  «XHUMUI.
JlucuymuinHa 4uTaeTcss B IEPBOM CEMECTPE M NPEALIECTBYET N3YYEHHIO MaTEPUANIOB 110 KypCy
«Oprannueckass XuMus U (puskoiioniHas XxumMus», «buojorndeckas XUMHUs» U ClieHUaTbHBIX
JUCLUTUIMH; SIBJISIETCS TEOPUTHUECKOM 0a30i /ISl MPOXOXKACHUS MPAKTUKHU B Ta00pATOPHH.



2. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 JTUCHMUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeIbLHOM

NPOrpaMMBbl
Koanbi DopMyIHPOBKA Nuauxaropsl Ilinanupyembie pe3yJibTaThl
KOMIIEeTeHI M KOMIIETEeHII MU TOCTHKEHUS o0ydeHuUs1
KOMIICTCHIINH

YK-1 Cniocoben ocymectBisATh YK 1.2. OcyuiectBisieT| 3Hams: NPUHIUIBI U METOIBI
KPUTUYECKUI AHAIM3IIONCK W KPUTHYECKH| CUCTEMHOTO MOAXO0/a aHAIM3a U
NpOOJNEMHBIX  CUTYallHiilaHATH3UPYET CHHTE3a HHOpMALIUHL.

HAa OCHOBE CHCTEMHOTOMH(pOpPMAIIHUIO, YMeTh: oCyHmEeCTBIATh TIOMCK
MOAX0/Ja, BBIPAOATHIBATHHEOOXOIUMYIO | ¥ KPUTHHECKN aHAJIM3UPOBATH
CTpaTEruio AeiCTBUI pellleHus MocTapieHHoi HHdopMaLio; TIPUMCHATE
3ajaun MIPUHIUAIIBI n METOIBI
CHUCTEMHOT'O moaxona TS
peUICHUA MMOCTABJICHHBIX 3a1a4.
Nmernb HABBIKU:
MPaKTUIECKOTO BBIOOpA
ONITUMAITBHBIX croco0oB

peLIeHHUs 33/1a4.

OIIK-4 Cnocoben ucnoinb3oBats (OIIK-4.1 Ucnonw3yeT B | 3nams: TEOPETUUECKHE
B 1poQeCCHOHATBHOH [mpodeccHOHaNBHOM OCHOBBI HEOPraHWYECKOH U
NEATENBHOCTH  METOMBI [eqTelbHOCTH METOIbI | AHATUTUYECKOM XMMHU M
peuieHus 3a/1a4 C |pereHms 3aza4 ¢ BO3MOKHOCTh 170:¢
MIPpUMEHEHHUEM pHMEHEHIEM NPUMEHEHNs B npodeccuo-
COBPEMEHHOTO COBPEMEHHOTO HaJIbHOM ESITEeIbHOCTH;
o0opynoBaHus npu yMeThb: MPUMEHSATH

000pyIOBaHUs TIPH

pazpaboTke HOBBIX OCHOBHBIE 3aKOHBI U METOJbI,
TEXHOJIOTHI u PP a6OTKeVHOBHX IIPUCYIINE HEOPraHWYECKOU
HCII0JIb30BaTh [TEXHOMOTHH 1 AaHATUTUYECKOW XUMHH AJIA
COBpPEMEHHYIO  mpode- pemieHust 3aaad npodeccuo-
CCHOHAJIBHYIO METO- HaJIbHOM JIESITEIbHOCTH;

JOJIOTUIO JUIsl TIpOBEze- Nmern HABBIKM:
HUS  DKCIEPUMEHTANb- TEOPETHUYECKUX u
HBIX HCCIEAOBaHUN U MPaKTUYECKHUX OCHOB
WHTEpIpeTaun ux HEOPraHWYeCKOW W aHaJIUTH-
pe3yNbTaToB YeCKOW XMMHH B TIpodeccu-

OHAJILHOM JIeSTEILHOCTH.




3. O0bémM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

OuHo-
3aouHas
Ounas ¢hopma oOyueHus dbopma 3a0tHad
oOy4deHus bopva
oOydeHus
B T. 4. IO
Bunsr pabot cemecTpam BCCTO BCCTO
BCETO
;
=
3
—
OO61mast TpyA0EMKOCTh IUCIUTUINHEI, 3/108 3/108 -
3ad.ell./9acoB, B TOM YHCIIE
KoHTakTHas paboTa, 4acoB: 36 36 -
- JIEKIIUU 16 16 -
- IPAKTUICCKUE 3aHATHS - - -
- 1abopaTopHbBIE PaOOTHI 20 20 -
CamocTtosTenpHas paboTa, yac 37 37 -
KoHTpoJIb, YacoB 35 35
Bun npoMexyTouHOM arTecTanuu (3a4€T, JK3aMEH JK3aMEH -
PK3aMEH)
4, Conep:kanue IMCUUNIINHBI
4.1. Pa3nenbl IMCUMIIMHBI M BBl 3aHATHH (TeMATH4YeCKHUIl TJIaH).
12‘911 Pasnen nucruninHel JI 113 JIP CPC
Ounas ¢opma oOyueHus
Pa3nen 1. OcHOBBI 00111€l XUMHUU 14
1 Tema 1. Knmaccuduxarms HeopraHudeckux 4
" |coequHeHm. OCHOBHBIC TIOHATHS U 3aKOHBI XUMHH
2 Tema 2. Ctpoenue aroma. [leproguueckuii 3aKoH. 2 2 4
" [Xummnueckas CBA3b
3. [Tema 3. Xumuueckasi KHHETHKA 2 2 2
4. [Tema 4. PacTBOpBl. PacTBOpBI HEAIEKTPOIUTOB. 2 2 4
Pa3nes 2. PacTBopbl 31eKTpoMTOB. OCHOBBI 6 8 12
HEOPraHU4ecKoil XUMHH
5 Tema 5. Teopus 37EKTPOTUTUUECKON AUCCOIUALIH. 2 2 4
" |BomopoaHblii oka3zaTelnb. I 'naponus coue
6 Tema 6. OKUCIUTETHHO-BOCCTAHOBUTEIIbHBIE 2 2 9
€aKIUU
7. [Tema 7. KoMmiaeKkcHbBIE COETUHEHUS 1 2 2
8. [Tema 8. Xumus S-, p-, d-a1eMeHTOB 1 2 4
Pasznen 3 AHaaurnueckasi XUMHUA 2 4 11
9 Tema 9. [IpenMer u 3aja4M aHATUTUYECKOW XUMHH. 1 2 5
" |KayecTBEHHBIN ¥ KOTUYECTBEHHBIN aHATN3
10. Temal () OOBEeMHBIN U BECOBOM aHAIIN3. 1 2 5
BrruricneHus: B aHATUTUYECKON XUMHH
Bcero 16 20 37

OuHo-3a04Hasi popma oOyueHHnst




4.2. Cogepxanme pa3iejioB Y4eOHOU TUCHUNIMHBI

Paznen 1. «O01mass XumMus.

Tema 1. Knaccugukayus mneopzanuueckux coeounenuii. OcHosHble nOHAMUA U
3AKOHbL XUMUU

1.1. OcHoBHBIE KJIacChl HEOPTaHUYECKUX COeTMHEHUI. OnpeneneHus U CBOMCTBa.

12.  Crexuomerpus: MOJb, IOCTOSHHAs ABOraJpo, MOJISpHas Macca, 3aKOH COXPaHEHUS
MIOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo, XMMHYECKUH OSKBUBAJICHT, ()aKTOp 3KBUBAICHTHOCTH,
MOJISIpHAsi Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.

Tema 2. Cmpoenue amoma. Ilepuoouueckuii 3aKkon. Xumuueckasn céa3b

2.1. Crpoenue aroMa, OCHOBHBIC NPUHIMIBI KBAHTOBOM TEOPUM CTPOCHUS BEIIECTB;
KBaHTOBBIC YHCIIA: TJIABHOE, OpPOMTabHOE, MarHUTHOE M CHHMHOBOE;, SHEPreTHYECKUE YPOBHH MU
MOAYPOBHH aTOMa; MPHUHIIMITBI 3aIIOJHEHHUS ANIEKTPOHHBIX OpOHUTalIelf aroMa B OCHOBHOM COCTOSIHHU:
npuHumn Iaynu, npasuno XyHzaa; 21eKTpOHHbIE EMKOCTH OpOUTAasIel, HOAYPOBHEN 1 YPOBHEN aToMa;
CIOCOOBI 3aMUCH EKTPOHHBIX (JOPMYIT aTOMa

2.2. llepmommueckmii 3akoH J[JM. MenneneeBa: coBpeMeHHass  (OPMYJIHPOBKA
NEPUOAUYECKOTO  3aKOHA; CTPYKTypa IIE€PUOJIMYECKOM CUCTeMBI; mpaBwia KIJeukoBCKOro;
HEPUOIMYHOCTb U3MEHEHHS CBOMCTB aTOMOB HJIEMEHTOB.

2.3. XumMHYecKasl CBA3b: THUIIbl XUMUYECKON CBSA3U; XAPAKTEPUCTUKU CBA3EH: JIEKTPUUYECKUE
JIATIONBHBIE MOMEHTBI, S()(CKTUBHBIC 3apspl aTOMOB, CTENCHb WOHHOCTH, HAIPABICHHOCTh H
HACBIILIEHHOCTb, SHEPIUs W JJMHA CBSI3M; METOJ BAJICHTHBIX CBA3EW; CUIMa- U MH-CBSI3H, THIIbI
THOpUAM3alMA aTOMHBIX OpOHTaliei M TEOMETpPHsT MOJIEKYIN; METOJ MOJIEKYJSIPHBIX OpOHTAJeH;
MPUMEHEHUE TEOPHU XMMUYECKOH CBSI3H B XMMHUH M OUOJIOTHH.

Tema 3. Xumuueckas kunemuxa

3.1. CkopocTh M DSHEpreTMka XHMHUYECKOM pEaKIMW: CpEIOHsAs M HCTUHHAS CKOpPOCTb
XUMHAYECKOM peakiyu; (PaKTophl, BIHUSIONIME HA CKOPOCTh PEAKIMH; XMMHUYECKas PEaKius Kak
MOCIEA0BATENbHOCTD JIEMEHTAPHBIX CTa/IMi; 3aKOH JEUCTBYIOLIMX MAcCC Ui 3JIEMEHTAPHOM CTauu
XMMHUYECKOHM peaKlinK, KOHCTaHTa CKOPOCTH PEeaKlMy; 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOW pEaKLUH
OT TEMIEPaTyphl.

3.2. [IpaBuno Baut-T'odda,

3.3. DHeprusi akTUBAllMH, SHEPreTUYeCKUid Oaphep, aKTUBUPOBAHHBIN KOMIUIEKC, KaTallus,
KaTanm3arop, (PepMeHT; 3HaYeHUE YUYEHHsI O CKOPOCTH XMMHUECKON PeaKkiMyd B XUMHUH, OMOJIOTHH U
CEIIbCKOM XO3SCTBE.

3.4. XuMmnueckoe paBHOBECHE KaK KOHEUHBINA pe3ysbTaT CaMONPOM3BOJILHOIO MPOTEKAHHS
o0paTuMOil peakiy, TUHAMHYECKUH XapaKkTep XUMUYECKOrO PaBHOBECHS, MPU3HAKH HCTUHHOTO
paBHOBECHS, 3aKOH JISHCTBYIOIIMX Macc Il XUMUYECKoro paBHoBecus, puHuun Jle [larense, poib
XUMHUYECKUX PABHOBECHM B IIPUPO/IE.

Tema 4. Pacmeopwvi. Pacmeopwt neanekmpoaumos

4.1. PacTBOpBHI.

4.2.PacTBOpBI HEAIEKTOIUTOB.

4.3. CnocoObl BbIpaXEeHHsI KOHIIEHTPAIIMK PAcTBOPOB. MomsipHash KOHIIEHTPAIHSI, MOJISIPHAS
KOHIICHTpAIMsl SKBUBAJICHTA, MAccoBas JOJS, TUTP, TEPMOAWHAMUYECKHE TPUUUHBI OOpa30BaHUS
PacTBOpOB, (PM3MUECKUE U XUMUUECKUE CHITBI, 00YCIOBIMBAOIIIE 00pa30BaHUE PACTBOPOB.

Paznen 2. Pacmeoput neanekmoponumos. OcHogvl HeOPaHUYECKOU XUMUu

Tema 5. Teopus >JIEKTPOJUTHUYECKOM JHUCCOLMAlMU. BoOJOpPOAHBIA NOKA3aTelb.
I'mpponus conen

5.1. Teopust 27€KTPOTUTUYECKOM TUCCOLUALIUI; OTITUUNE CUITbHBIX 3JIEKTPOJIUTOB OT CIA0BIX.

5.2. Tumbl CUIBHBIX 3JIEKTPOJIMUTOB; THApATAllUsl HOHOB, AKTHUBHOCTb, KO3((HUIMEHT
AKTHBHOCTH.

5.3. Tumbl cnaObIX SJEKTPOJMTOB, KOHCTAHTHI W CTENEHHM JAUCCOIMALMM  CIIa0BIX
AIIEKTPOJIUTOB.



5.4. Boma kak cnalOblif 2JEKTPOJIUT, HWOHHOE NPOHM3BEACHUE BOIBI, BOJOPOAHBIA WU
THJPOKCHIIBHBIN OKa3aTeIN pacTBOPOB, CIIOCOObI M3MEPEHUS BOJOPOTHOTO TOKA3aTeIsl.

5.5. BydepHbie pacTBOpPBI.

5.6. I'mpponu3 comneid, TUIIbI THIPOJIN3a, KOHCTAHThl M CTENEHU TUAPOJIM3A COJICH; 3HaYEHHUE
PaCTBOPOB CHJIbHBIX ¥ CIIA0BIX AJICKTPOIUTOB B XHMHH, OHOJIOTHN U TEOXUMUHU.

Tema 6. Okucarumenvno-6occmanogumenvHvle peaKyuu

6.1. OKuCIUTETHHO-BOCCTAHOBUTEIILHBIC PEAKIUM: CTENEeHb OKHUCICHUS, OKUCIUTEIH |
BOCCTAHOBHTEIIN; COCTABIICHUE YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUit

6.2. OKuCIMTETbHO-BOCCTAaHOBUTEINILHBIE MOTEHIMANBL; ypaBHeHne HepHcra; onpeneneHue
HAIIPaBJICHUs IPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKIIMI C MMOMOIIbIO OKUCIUTEIILHO-
BOCCTQHOBUTEJILHBIX [TOTEHIIUAIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUIA B IPUPO/IE.

Tema 7. Komnnexcnvie coedunenusn

7.1. KoMmIuieKcHblE COCAMHEHMS: CTPOCHHE KOOPAMHALMOHHOM C(epbl KOMIUICKCHBIX
COEIMHEHHUI: KOMIUIEKCOOOpa30oBaTesb, JIMTaHJbl, JIOHOPHBIE aTOMbI JIMTAHAOB, JEHTATHOCTb,
KOOPJIMHAIIMOHHOE YHCJIO, TEOMETpUS KOOPAMHAIMOHHOW c(epbl; BHEUIHEC(EpHbIE HOHBI,
KOMIUIEKCHI € XeJIaT000pa3yoMI U MAKPOLMKINYECKUMHU JIMTaHIaMU.

7.2. YCTOMUMBOCTh KOMIUIEKCHBIX COEJMHEHUN B PAacTBOpAX, KOHCTAHTHI YCTOMYMBOCTH U
KOHCTAHTbl HECTOMKOCTH; (DAKTOpBI, BIUSIONIME HA YCTOWYMBOCTh KOMIUIEKCHBIX COCIMHEHUN B
pacTBopax: TeMIIeparypa, XeJIaTHBIH M MaKpPOUMKINUECKHA A(PHEKThI, 3apsy] HEeHTPaJbHOIO HOHA-
KOMILIEKCOOOpa3oBareris.

7.3. Teopus KOOPAMHAIIMOHHON XUMHUYECKON CBSI3U, 3HAYEHUE KOMILJICKCHBIX COCIMHEHHIA.

Tema 8. Xumus s-, p-, d-2.1emenmos

8.1. Bomopon, Boma. OcoOEHHOCTH CTPOCHHUS aTOMa BOAOPOJA, XUMHUYECKHE CBOWCTBA
MOJIEKYJISIPHOTO BOJOPO/Ia.

8.2. Dnementsl IA - moxarpymmer. Onementsl IIA - moarpynmsl. Dnementsr IIIA -
noArpynmnsl. DneMmenTsl IVA - moarpymiel. O01ue XuMIU4ecKre CBOMCTBA 3JIEMEHTOB.

8.3. Dnementsl VA - moarpymnmbl. OneMeHThl VIA-moarpynmbl. OnemeHThl VIA-
noarpynmnsl. OnemenTtsl VIIIA - moarpynmsl. O01ue XuMU4ecKue CBOWCTBA DIIEMEHTOB.

Pa3nea 3. AHanuTuuyeckast Xumust

Tema 9. Ilpeomem u 3a0auu ananumuueckoiu xumuu. Kauecmeennwviii u
KoJ1uuecmeeHHblil ananiu3

9.1. [IpenMeTsI U 3a1a4M aHATUTHYECKON XUMUHU.

9.2. OcHOBHBIE MOHSATHS KOJIMYECTBEHHOTO M KayeCTBEHHOTO aHanm3a. KadecTBeHHBIIN
xumudecknit ananui. Kimaccuukaius MeTo10B KOMMYECTBEHHOTO XUMUYECKOT0 aHAIN3A.

9.3. OcHOBHBEIC XMMHYECKUE CBOICTBA BEIECTB, JIEKAIE B OCHOBE KOJUYECTBEHHBIX U
KaueCTBEHHBIX ONpeeIeHNI. 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEaKLIUM.

Tema 10. Oovemnutii u eecosoit ananus. Boruucnenus ¢ ananumuueckoi Xumuu

10.1. O6bEMHBII U BecoBoO aHan3. OCHOBBI TATPUMETPUUYECKOTO aHAIN3a: IIPUHIIMIIBI U
OCHOBHBIC TIOHSTHS THUTPUMETPUUYECKOTO OIMPEIACICHHS, TEOPETHUYECKHUE 3aKOHOMEPHOCTH,
CrocoObl TPOBEJEHHUS aHalu3a, 00OpyJOBaHHWE W TOYHOCTh MPOBEIEHUS AKCIEPUMEHTOB,
CTaTUCTUYECKass 00padOTKa Pe3yIbTaTOB H3MEPEHUH.

10.2. OcHOBBI BECOBOI'O aHAIN3a, CYIIHOCTh METOIbI U PACUETHl B BECOBOM aHAJIU3E.

4.3. [lepeyeHb TeM JIeKUMi

Ne O0beMm, u
n/n Tema aexuun ®opma 00yueHust
Ounas 3aoy4Has OuHo-
3a04Has
dopma
Paznen 1. OcHOBBI 001LIEH XUMUH
1 | Kmaccudukars HeOpPraHHYeCKHX COEIHHEHHIA. | 2 \




n/n

O0BeM, U

Tema Jexknunu

®opma o0yyeHus

OuHas 3aouHas

OuHo-
3a04Has

dbopma

OcCHOBHbIE MOHATHS U 3aKOHbI XUMHH. OCHOBHBIE
KJIACChl HEOPraHUYECKUX coeauHeHui. [IpocTeie u
CIIO)KHBIE  BEIIECTBA, OKCHU[IBI, TUIPOKCHIBI,
KHUCIIOTBI, COJH. ATOMHO-MOJIEKYJISIPHOE Yy4YE€HHUE.
MonexynsipHass M aToMHass  Macca.  Mob.
OcHOBHbIE 3aKOHBl XMMHHU: 3aKOH COXpaHEHHUS
Macchl; 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA;
3aKkOH KpaTHBIX OTHOUIEHMH; 3akoH ABOrajpo;
3aKOH YKBHBAJICHTOB.

Crpoenne aroma. KsantoBele uymcna, ¢Gopmbl
opOuTanei. ITpuHMn [Taynn.
[TocnenoBarebHOCTh  3alOJIHEHUS  JJIEKTPOHAMHU
SHEPreTUYECKUX YPOBHEH B MHOTOAJIEKTPOHHBIX
aromax llepmoamyeckuii 3aKOH M INEPUOIUYECKAs
cucreMa JI.H. Menneneena. 3HaueHHsA
MEPUOJNYECKOT0 3aKOHA. XHMHUYECKash CBA3b.
Teopusi XUMUYECKON CBS3U, CBOMCTa KOBaJICHTHOMH
U MOHHOW CBs3U. MeTtaimmyeckas U JAPYTHE THUIIbI
CBsI3CH.

Xumnueckass kuHeTuka. PactBopel. CkopocTh
XMMHYECKON peaklMU. 3aKOH JIECHCTBYIOIIMX Macc.
BimsiHue temmeparypsl Ha CKOPOCTb XUMHUYECKOH
peakuuu. IlpaBuno Bant-I'opda. Xumuueckoe
paBHOBecue. BinsHue BHeWIHUX (QaKTOpoOB Ha
COCTOSIHME€ XHMMHUYECKOro paBHOBecus. IIpuHimn
Jle-Illatense.

PactBopel. PactBOpel HeanekTponuToB. IIponecc
pacTBOpPEHMUSL. Crnioco6s1 BBIPAXKEHUS
KOHLEHTpAalluu  pacTBOPOB. Konnurarususie
CBOMCTBa pacTBOPOB (SIBJIEHHE OCMOCA, 3aMepP3aHus
U KumeHus pacTtBopoB). 3akoH Baut-I'opda wu
3aKkoH Payis.

Hroro

8

Pazneu 2. PacTBopb! 251eKTpoJMTOB. OCHOBBI HEOPT

AHNYECKOH XMMHUH

Teopus AJIEKTPOJIUTUYECKON JIACCOIHAIINH,
KonuyecTBeHHbIE ~ XapaKTEpUCTUKH  Ipolecca
IHUCCOLMAIAN: CTEIEHh U KOHCTAHTA JUCCOLHAIINU
CIa0bbIX AJIEKTPONUTOB. MOHHOE TMpOU3BENCHUE
BOJIbl. Bomopoiublid mokasatenb. [ uapoaus3 cosen.
Tunel rugponuza

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIE peakiuu.
Crenenp oxucnenusa. IIpaBuio omnpezneneHus
CTeNEeHU OKuciaeHus. OCHOBHBIE OKHCIUTENN U
BOCCTAHOBUTENU. V3MEHEHUE CTENEHW OKHUCIICHMS
B 3aBUcHMocTH OT pH cpensl

Kommnekcupie coequnennsi. CTpO€HHE U CBOMCTBA




Ne O0BeM, U

Tema Jexknunu

n/n ®opma o0yyeHus
OuHas 3aouHas OuHo-
3a04YHas
dbopma

KOMIIJICKCHBIX COGﬂHHeHHﬁ. I{OMGHKHaTypa
KOMHHCKCHBD(COC&HHCHHﬁ.

Xumus s-, p-, d-31eMeHTOB.

OOmme  cBoiictBa  snementoB  [-II  rpymm
NEePUOANYECKON CHCTEMBI U MX COCTUHEHHH.

4 OOmme cBoiictBa snementoB [V-VII  rpynn 1
NEePUOANYECKON CHCTEMBI U MX COCTMHEHHH.
Oo6mme cBoiictBa OumosnementoB [-VIII rpynm
MEPUOINYECKON CUCTEMBI U UX COCTUHECHUI.

Htoro 6
Paznen 3. AHaanTuyecKkasi XuMus
[Ipenmer u 3agauum  aHAJUTUYECKONM  XUMHHU. 1
1 KauecTBeHHBIIT W  KOJIWYECTBEHHBIM  aHAIU3.
MeToapl KOJIMYECTBEHHOTO aHaJIn3a
OObeMHBI W BeCOBOM aHanu3. BpluncieHus B 1

aHanutudeckol xumuu. CyIIHOCTh OOBEMHOIO
aHaiM3a. BpeluucieHns B 00bEMHOM aHajIu3e.
2 KucnaoTrHO-0CHOBHOE TUTPOBAHUE.
KommnekconomeTpuyeckre  METOAbl  aHAIM3A.
KectkocTh Boanl. BecoBoii ananu3. Beraucienus B
BECOBOM aHAaJIM3e.

Hroro 2

4. IlepevyeHb TeM NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
He npenycmoTrpenst

4.5. IlepeyeHnb Tem J1a00PaTOPHBIX padoT

O0bem, u
No opMa OOy4YEeHHU
HazBanue temsl pop ya
/o ouHas 3a04Has OYHO-

3a04YHas

Pa3zgen 1. OcHOBBI 0011I€Hd XUMUH

OCHOBHBIE XUMHYECKUE 3aKOHBI U TTOHSTHSI.
1 Ornpenenenne MOJISIPHOM MacChl IKBHBAJICHTA METaJlIa 2
METOJIOM BBITECHEHHUS

2 Ctpoenue atoma. [lepuoguyeckuii 3aKoH. 2
XuMH4eckas CBA3b
Xumuueckasi KuHeTuka. OnpeneneHne CKOpocTH

3 XUMHUYECKHX peakiuid. CMenieHrne XuMH4eCKOro 2
PaBHOBECHSI.

4 PactBopsl. [Ipurorosnenue pacTBOpoB 3alaHHON 5
KOHICHTpAlUH

Utoro: 8




Pasnea 2. PacTBopbl 2/1eKTP0NTOB. OCHOBBI HEOPraHUYeCKO XMMHHU
1 Teopust 3AEKTPOTUTUYECKON AUCCOLUALINH. 5
CwmenieHne HOHHOTO PaBHOBECHS
2 Bonopoansiii mokazarens. ['uaponaus cosneit 2
3 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 2
4 JIBOMHBIC M KOMILICKCHBIC COJIH 2
Utoro: 8
Paznen 3. Anamurudeckass XuMHUs
1 KauecTBeHHBIN aHaIM3 KATHOHOB U AaHHOHOB 2
Tutpumerpuueckuit aHaim3. Tutpbl pabounx 2
pacTBOpoB. MeTo KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
2 VYcraHoBKka TUTpa IPUTOTOBICHHOTO pacTBOpa.
Omnpenenenue o0IIEH )KeCTKOCTH BOJbI. BecoBoit
aHanu3. OnpeneneHue KpUCTauIM3alMOHHON BOJIbI B
MEJTHOM KYIOpOcCe.
Uroro: 4
Bcero: 20

4.6. Buabl caMOCTOATEIbHOM PadoThl CTYEHTOB U NepeYeHb Y4eOHO-MeTOAUYeCKOro
olecrieyeHus1 AJI CAMOCTOSITEIbHOI padoThl 00y4AIOIINXCSH

4.6.1. IloaAroToBKa K ayIUTOPHBLIM 3aHATHAM

Marepuansl JIEKIMHA  SABISIOTCS OCHOBOM JJII  M3YYEHUS TEOPETHUYECKOH 4YacTH
JUCLHUIIJIMHBI U IIOATOTOBKH CTYACHTA K IPAKTUYECKUM 3aHATUSAM.

ITpu MOATrOTOBKE K ayAUTOPHBIM 3aHATUSAM CTYICHT JOJIKCH:

- U3Y4YUTh PEKOMEHAYEMYIO JIUTEPATYPY;

- IPOCMOTPETH CaMOCTOSATEIBHO JOMOJHUTEIBHYIO JIUTEPATYPy 110 U3y4aeMOM TEME.

OCHOBHOH 1LIETbI0 MPaKTUYECKUX 3aHATUN SIBISETCS H3Y4YEHHME OTAENbHBIX HauboJee
CJIOKHBIX M MHTEPECHBIX BOIIPOCOB B paMKaX TEMBbI, @ TAKXKE KOHTPOJIb 34 CTEIIEHbIO YCBOCHUS
NPONHAEHHOTO MaTepraia U X0JOM BBIIIOJTHEHHS CTYIEHTaMU CaMOCTOSITENIbHON paboTHI.

4.6.2. [lepevyeHb TeM KypcOBBIX PadoT (IPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE MPETyCMOTPEHBI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaguyeckux pador
Pedepatsl, pacueTHo-Tpaduyeckue padoThl HE MPETYCMOTPEHBI.

4.6.4. TlepeuyeHn TeM U yueOHO-MeTOIMYECKOro odecreyeHust IS
CAMOCTOSITEJIbHOM pa0doThl 00y4YarouXxXcs

O0BéM, U

dbopma oOyueHus

No Y4yeOHO-METOINYECKOE

Tema camocTosSITETEHON PabOTHI OYHO-
/1 obecrnieueHue

O4YHasd | 3a04YHasd | 3a04YHas1

Pa3zgen 1. OcHOBBI 001Iel XUMUH

Tema 1. OcuoBuple [[Imnasos III.I'. OOmas u
MOHATUA M  3aKOHbl XUMHUHU. HEOpPraHuyeckas XHMHUSL.
Krnaccudukanusa nHeoprannueckux [YuyeOHoe mocobue sy
COCIUHEHMH. CrexuoMerpust: [CTyJC€HTOB BBICIITHX|
MOJIb,  TIOCTOSIHHas ~ ABOrajpo, [arpapHbIX y4eOHBIX
MOJISIpHAA macca, 3aKOH [BaBeleHu. — JlyraHck.:
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/o

Tema camocToSTEIbHON PabOTHI

O0BéM, u

dbopma oOyueHus

V4eOHO-METOINYECKOE
o0ecrieueHne

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

COXpaHEHMsI TOCTOSHCTBA COCTaBa,
3aKOH  ABOrajpo, XWMHUYECKUU
SKBUBAJIEHT, (akrtop
AKBUBAJICHTHOCTH, MOJISIPHAS Macca
SKBHUBAJICHTA, 3aKOH SKBHUBAJICHTOB.

Wzn-so JIHAY, 2006. — 652
C.
[Munasop III.I. JlyOumkas
K.O. 3amaun U
YIpaXHEHUs 1Mo oOmend u
HEOPraHUYECKOH  XUMHH.-
Ulyranck.:JIHAY,2008.-
400 c.

[Tonnyonsix, JI. 1. Xumus :
yaeOHoe mocobue / JLIL
[TognyOoHpIX. — MoCKkBa :
NHOPA-M, 2024. — 305
C. — (Bricee]
oOpasoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
pinektponHed. -  URL:
https://znanium.ru/catalog/p
roduct/2151124 (mara
oOpamenusi: 09.09.2024). —
Pexum JOCTYyTIA: 1o
MTOJIITHCKE.

Tema 2. Ilepumonmyeckuil 3akoH
J.M. Menneneera u
MIEPUOIAYECKAs cucrema
XUMUYECKUX JJIEMEHTOB.
BelnonHenue  ynpaxHeHUW 10
COCTABJICHUIO JJIEKTPOHHO-
rpaduyeckux (Gopmyia aToMOB U
HMOHOB DJIEMEHTOB U OIPEIEICHUE
WX BAJCHTHOCTM W  CTENEHU
OKHUCJICHUS.

Bunaer XUMHUYECKUX
JIOHOPHO-aKIENTOPHBIN
MEXaHN3M XHUMHYECKOU CBS3H.

CBA3EN.

I[Mumasos II.I. OO6Omas u
HEOpraHYeCKast XUMHSL.
YueOHOEe mocoOMe I
CTYJICHTOB BBICIIIMX
arpapHbIX YUeOHBIX|
3aBeleHUi. — JlyraHck.:
M3n-so JIHAY, 2006. — 652
C.
[Munasop II.I. JlyOuikas,
K.O. 3amaun it
YIpaXHEHUS MO OO0Ield u
HEOPraHUYECKOM  XHUMHH.-
Ulyranck.:JIHAY,2008.-
400 c.

[MoanyOusix, JI. I1. Xumus :
yaeOHoe mocobue / JLIIL
[MonnyOHbIX. — MockBa :
NHOPA-M, 2024. — 305
C. — (Bricmiee]
oOpa3zoBanue). - ISBN 978-
5-16-112558-8. - Tekct :
pinexkTporHeid. -  URL:
https://znanium.ru/catalog/p
roduct/2151124 (mara
obpamenusi: 09.09.2024).

Pexum JIOCTyMaA: o
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/o

Tema camocToSTEIbHON PabOTHI

O0BéM, u

dbopma oOyueHus

V4eOHO-METOINYECKOE
o0ecrieueHne

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

IIOAIIUCKCE.

Tema 3. Xumuueckas KUHETHKA U

XUMHUYECKOE paBHOBECHE.
Ckopoctb U DHEpPreTHKa
XUMUYECKOW pEaKUUU: CpelHss U
UCTUHHASL CKOPOCTb XUMMYECKON
peakimy; (akTopbl, BIMAIONIME HA
CKOPOCTb ~pPEaKLUM; XUMHYECKas
peakuusi Kak I0CIeI0BaTeIbHOCTh
AJIEMEHTAPHBIX  CTaJMd;  3aKOH
JEUCTBYIOLIMX Macc JUIst
AJIIEMEHTAPHOW CTaH XUMUYECKON
peakuuy, KOHCTaHTa  CKOPOCTU
peaKIMy; 3aBHCUMOCTb CKOPOCTH
XUMUYECKOU peakuuu oT
TeMIeparypsl, IpaBwio  BaHt-
l'obpda, odHEprus  axkTHUBaIWH,
SHEPreTHYCCKUMA Oapbep,
AKTMBUPOBAHHBIN KOMIUIEKC,
KaTaln3, Karauu3atop, (EpMEHT;
3HAQUEHWE YYEHHI O CKOpPOCTU
XMUMHYECKOW pEaKIMud B XUMHH,
OUOJIOTMU U CEJBCKOM XO3SHCTBE;
XMMHUYECKOE  paBHOBECHME  Kak
KOHEYHBIN pe3yabTar
CaMOIIPOU3BOJIBHOTO  MPOTEKaHUs
obpaTuMoit peakuuu,
JTMHAMAYECKUI XapakTep
XUMHUECKOTO paBHOBECHH,
MPU3HAKA WCTUHHOTO pPaBHOBECHS,
3aKOH JEHCTBYIOUMX Macc JUIs
XUMHYECKOTO paBHOBeCHS,
npuHimn  Jle  Illarense, posb
XUMHYECKUX paBHOBeCHI B
TIPUPOJIE.

[Munasos LIL.I". Ob6mas u
HeOpraHNYecKas XUuMHUsl.
Y4eOHoe nocobue ans
CTYJICHTOB BBICIIIUX
arpapHbIX y4eOHBIX
3aBelleHUM. — JIyraHck.:
N3n-Bo JIHAY, 2006. — 652
C.
[Munasos LI, JyOurkas
PK.O. 3agaun u
YIIpaXHEHUS 110 001l
HEOpPraHUYECKON XUMUHU.-
Jlyranck.:JIHAY,2008.-
400 c.

[Tonny6nsix, JI. I1. Xumus :
yaeOHoe mocobue / JL.IT.
[TonayOHBIX. — MoOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricmiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcer :
HieKTpoHHBIH. - URL:
https://znanium.ru/catalog/p
roduct/2151124 (nara
oOpamenusi: 09.09.2024). —
Pexxum nocrtyna: o
MTOJIITHCKE.

Tewma 4. PactBopBI, cr1ocoOb!
BBIPAXKEHUS] KOHLEHTpaI1
pactBopoB. PacTBopbI
HEe3IeKTpouToB. KomumuratuHbie
CBOICTBA PacTBOOB.

[MunaBoB UI.I. OOmas wu
HEOpPraHW4yeckasr  XUMHUs.
Yyebnoe mnocobue s
CTYJICHTOB BBICHINX]
arpapHbIX y4eOHBIX
3aBeeHU. — JlyraHck.:
N3n-8o JIHAY, 2006. — 652
C.
[MunaBos UI.I'. JlyOuikas
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O0BéM, u

opMa 00y4YeHUs
Ne . Y4yeOHO-METOINYECKOE (bop VAl
Tema camocToSTEIbHON PabOTHI OYHO-
/1 obecnieuenne
OuHas |3a04Has |3a04Hast
DK.O. 3agaun u
YIpaKHCHHUSI TI0 OOIIeH u
HEOPraHUYECKOM  XHUMHH.-

Jlyranck.:JIHAY,2008.-
400 c.

[Tomnyonsix, JI. I1. Xumus :
yaebnoe nmocobue / JLIT.
[TomnyO6HBIX. — MOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricuiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piexkTpoHHbId. - URL:
https://znanium.ru/catalog/p
roduct/2151124 (nara
obpamenus: 09.09.2024). —
Pexxum noctyna: mo

IIOAIIMCKE.

Pasnen 2. PacTBopbl 2J1eKTPOIUTOB. OCHOBBI HEOPTAHUYECKOH XUMHH

Tema 5. Teopus 31€KTPOIUTHYECKOH|
TICCOLIMALINY. KonnuectBeHHbIE
XapaKTepUCTUKU nporeccal

NIUCCOLMAIMU: CTEIIEHb U KOHCTAHTA|
TUCCOLIMAIIUT CJ1a0bIX|
DIEKTPOIUTOB. HonHoe
MpOU3BEJAECHNE BOAbl. BomopomHbIii
rokasareisb. ['uaponus coneit. Tumsbl
TUAPOIN3a

IMumasos III.I". O6mias u
HEOpTaHNYECKast XUMUSI.
YueOHOE mocooue mist
CTYJICHTOB BBICIIIUX
arpapHbIX YUeOHBIX
3aBe/leHUI. — JIyraHck.:
M3n-Bo JIHAY, 2006. —
652 c.

[Munasos IL.I. JyOurkas
PK.O. 3agaun u
YIpa)KHEHUS 0 o01Iel u
HEOPraHWYECKON XUMUU. -
UTyranck.:JIHAY,2008.-
400 c.

[MonmyOusix, JI. I1. Xumus
: yue6HOe nocobue / JLII.
[TonmyOHBIX. — MoOCKBA :
NHOPA-M, 2024. — 305
c. — (Bricuiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piekTpoHHBIN. - URL:
https://znanium.ru/catalog/
product/2151124 (nata
obpamenus: 09.09.2024). —
Pexxum noctyna: mo
ITOJIITHCKE.

Tema 6. OKUCIUTENBHO-

IMunaBos LI.I'. OOmas wu
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O0BéM, u

Ne . Y4eOHO-MeToIUuYECKOe (opma odyueris
W Tema camocTosTeNnbHON pabOTHI 06ECIEUCHIC OYHO-
O4YHas |3a04Has | 3a04YHas
BOCCTAHOBUTEIbHBIC PEAKIIUH. HEOpraHuyeckasr  XHUMHSL.
Crenenb okucaenus. [IpaBuio YyeObHOe 10Cc00HME LI
OTpeJIeJICHUsI CTENIEHU CTYJICHTOB BBICIIINX|
okucieHns.OCHOBHbIE OKUCIIUTEIHN [arpapHbIX y4eOHBIX
1 BOCCTAHOBUTEIHN 3aBeneHuil. — JlyraHck.:
M3meHenue crenenu okuciienns B M3n-so JIHAY, 2006. -
3aBucuMocTy oT pH cpenbl 652 c.
[MTunaBo II.I'. JlyOurkas|
K.O. 3amauun u
YIpaXHEHUST MO OO0mIel U
HEOPraHWYECKOM  XUMUH.-
JIyranck.:JIHAY,2008.-
400 c.
[TonnyOusbix, JI. I1. Xumus
: yuebnoe nmocoodue / JI.II.
[TonmyOHbIX. — MoOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricuiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piekTpoHHBIN. - URL:
https://znanium.ru/catalog/
product/2151124 (nata
oOpamenusi: 09.09.2024). —
Pexxum noctyna: mo
MOJIHUCKE.

Tema 7. KowmmuiekcubielIlunago II.I. OOmas #u
coenuHeHUsl. CTpOeHUE U CBOMCTBAHEOpraHWYECKas  XUMHUS.
KOMILJIEKCHBIX coenuHeHuil.[YueOHoe mocobue s
Homenkmnarypa KOMIIJICKCHBIX|CTY/IEHTOB BBICIIINX|
COCTMHEHU. KomrekcHpigarpapHbIx y4eOHBIX
COCIMHCHUS: CTpoeHuesaBeneHu. — Jlyranck.:
KOOPTUHAITMOHHON chepeizn-so JIHAY, 2006. —
KOMILJIEKCHBIX COEMHEHNI:652 c.
KOMITJIEKcooOpa3oBarenb,  jmradzpl[lunasos LI, [{yOumkas
ITOHOPHBIE aTOMBI muranoB, K. O. 3anauun 15|

7. |1EeHTaTHOCTH, KOOPJIMHAIIMOHHOGYTIPA)KHEHNs 10 o0mel u 2

YHCII0, TEOMETPHS KOOPAMHAIMOHHOMHEOPTraHUYECKOH — XUMUHU. -
cepbl;  BHemHecepHole — noHbLJIyranck.:JIHAY,2008.-
KOMILUTEKCHI ¢ xenartooOpa3zyrommmu u400 c.
MAKPOIUKITNIECKUMU murasgamu;l lomnyOnerx, JI. I1. Xumus
YCTOMYHUBOCTh KOMIUIEKCHBIX: yueObHoe mocobue / JLIL.
COeIMHEHUI B pacTBOpax, KOHCTaHTHIllognyOHbIXx. — Mocksa :
YCTOMYMBOCTH u koHCTaHTHIMH®PA-M, 2024. — 305
HECTOMKOCTH; (haKTOPBI, BIUSIOITHIE HAC. — (Beicmiee
YCTOMYMBOCTb KOMILIeKCHbIX0Opa3oBanue). - ISBN 978-
COCIMHEHUIN B pacTBopax:5-16-112558-8. - Tekcrt
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O0BéM, u

Ne . Y4eOHO-MeToIUuYECKOe (opma odyueris
i Tema camocTosTeNnbHON pabOTHI 06ECIEUCHIC OYHO-
O4YHas |3a04Has | 3a04YHas
TeMIepaTypa, XEJIATHBIN wpnekTpoHHsi. -  URL:
MakpoLukIrHdeckuii 3ddexTsl, 3apsmhttps://znanium.ru/catalog/
LEHTPATBHOTO noHa-product/2151124 (nara
KOMITJIEKCOOOpa3oBaTelts, teopusioOpamienus: 09.09.2024). —
KOOPAMHALMOHHON XUMHUYECKOHP XM JOCTyTIA: o
CBSI3M,  3HAUCHWE  KOMIUIEKCHBIXIOINCKE.
COCTMHEHU.
[MTunaBo II.I. OOmas wu
HEOpraHuyeckass  XHUMHSL.
Yuyebnoe mocobue A
CTYJICHTOB BBICIIUX]
arpapHbIX y4eOHBIX]
3aBeneHuil. — JlyraHck.:
M3n-Bo JIHAY, 2006. -
652 c.
[MunaBos HI.I'. [dyOurkas
Tema 8. Xumus S-, p-, d-, K.O. 3amaun u
PJIEMEHTOB. S -, UCIIOJIb30BAHUE YIpaXHEHUST MO OO0mIel U
[ICJIOYHBIX U IICJIOYHO3EMENIBHBIX [HEOPTraHUYECKONH XHUMUHU.-
METAJIJIOB. P-371€eMeHTHI: dieMenTsl  JIyranck.:.JIHAY,2008.-
8. |Al, Pb, Sn. 1x ucnonb3oBanue u 400 c. 4
xumudeckue cBoiictBa. Hemeramnsr: [lonayonsix, JI. I1. Xumus
S, P, C, N, ranorensr. Ix cBoiicTBa u|: yaeoHOe mocoowue / JL.II.
MPUMEHEHHUE. [TonmyOHBIX. — MoOCKBa :
d-anementsr: Cu, Zn, Ag, Mn, Fe. [MUH®PA-M, 2024. — 305
c. — (Bricuree
oOpa3zoBanue). - ISBN 978-
5-16-112558-8. - Tekcer :
piekTpoHHbIN. - URL:
https://znanium.ru/catalog/
product/2151124 (nata
oOpamenusi: 09.09.2024). —
Pexxum noctyna: mo
MOJIHICKE.
Paznen 3. AHaauTuvyeckass XumMus
IIpenmer 51 3agaunlImnasos IIL.I'., bensieBa
QHATUTUYECKOU xuMun.B.A. AHanuTH4eckas
KauecTBeHHBI M KOJIMYECTBEHHbIMXUMHUS. KonnuecTBeHHbIN
aHam3. MeToabl KoJM4YecTBEHHOTo@Hanus. - JIyranck: JIHAY,
aHasm3a. Ilpenmersr m  3amaun2012, 193 c.
9 aHanuTHdeckoil xumuu. OcHoBHble| [IuBoBap A.K., JlyOurkas 5
" [moHsTHsS KOJINYECTBEHHOIO uK.O., babypuenkosa M.II.
KaueCTBEHHOTO aHann3a.MeToInuecKne yKazaHus
KauecTBeHHBI XUMHYECKUI aHATU3.[10 U3YUYEHHUIO Kypca
Knaccudukanus METOAOBAHATUTHYECKAS XUMUS»:
KOJMYECTBEHHOTO XUMHYECKOTOHAY9IHOE Imocodue. —
aHanmuza. OcHoBHble xumuueckuellyranck: ®I'bOY BO
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/o

Tema camocToSTEIbHON PabOTHI

V4eOHO-METOINYECKOE
o0ecrieueHne

O0BéM, u

dbopma oOyueHus

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

CBOIMCTBA BEIISCTB, JCXKAIIUE B
OCHOBE KOJIMYE€CTBECHHBIX U
KaueCTBEHHBIX onpeJieeHu .
3aKOHOMEPHOCTH MPOTEKaHUS
XUMHYECKUX PEaKLUM.

JIHAY 2024.—-73 c.
[Tonny6nsbix, JI. IT. Xumus
: yuebHoe nocobwue / JLIL.
[Tomny6HBIX. — MoOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricuiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piexkTpoHHbId. - URL:
https://znanium.ru/catalog/
product/2151124 (nara
obpamenus: 09.09.2024). —
Pexxum noctyna: mo
MOJIIUCKE.
AHaIUTUYECKAs] XUMUS :
y4eOHO-METOINYEeCKOe
rocobue : B 3 yacTsx.
YHactp 3. ®dusuko-
XUMHYECKHE METOIBI
aHanu3a / coct. 1O. H.
Bnacosa, O. U. boiikosa,
T. H. Banyesa [u np.]. -
Mocksa : [Iupekr-Menua,
2020. - 133 c. - ISBN 978-
5-4499-1831-4. - Tekcr :
HieKTpoHHBIH. - URL:
https://znanium.ru/catalog/
product/2140751 (narta
ooparenus: 09.09.2024). —
Pexxum noctyna: mo
MTOJIITHCKE.

10

OOBEMHBIN U BECOBOH aHAJIN3.
Brraucinenns B aHAIMTHYECKOM
xuUMUU. CyITHOCTh 0O BEMHOTO
aHanu3a. Beraucienus B 00beMHOM
aHanu3e. KuciaioTHO-OCHOBHOE
TUTPOBAHUE.
KoMILJIEKCOHOMETPUYECKUE METO/IbI
anaimm3a. XXectkocTs Boabl. BecoBoit
aHan3. BeIUKciIeHus B BECOBOM
aHaJH3e.

ITumasoB III.I'., bensera
B.A. AHanmutnueckas
xumus. KonudyecTBeHHBII
aHanu3. - JIyranck: JIHAY,
2012, 193 c.

[TuBoBap A.K., lyounxkas
K.O., babypuenkosa M.II.
MeTtonuuecKre yKkazaHus
[0 U3YYEHUIO Kypca
CAHATUTHYECKAS XUMHUSD):
Hay4YHOE 1ocooue. —
Jlyranck: ®I'6OY BO
JIHAY 2024.-73 c.
[Tonny6nsix, JI. IT. Xumus
: yuebHOe ocoowue / JLIL.

[Tomny6HBIX. — MOCKBa :
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/o

Tema camocToSTEIbHON PabOTHI

V4eOHO-METOINYECKOE
o0ecrieueHne

O0BéM, u

dbopma oOyueHus

OYHasn

O4YHO-
3a04Has | 3a04Has

NHOPA-M, 2024. — 305
c. — (Bricuiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piekTpoHHbIN. - URL:
https://znanium.ru/catalog/
product/2151124 (nara
obpamenus: 09.09.2024). —
Pexxum noctyna: mo
MOJIUCKE.

AHaIUTUYECKAs] XUMUS :
y4eOHO-METOINYECKOe
rocobue : B 3 yacTsx.
Uactp 3. ®usuko-
XUMHYECKHE METOIBI
aHanu3a / coct. 1O. H.
Bnacosa, O. U. boiikosa,
T. H. Banyesa [u 1p.]. -
Mocksa : [{upekr-Menua,
2020. - 133 c. - ISBN 978-
5-4499-1831-4. - Tekcr :
Hi1eKTpoHHBIH. - URL:
https://znanium.ru/catalog/
product/2140751 (narta
oOparmenusi: 09.09.2024). —
Pexxum noctyna: mo

ITOATIUCKCE.

Bcero

37

4.6.5. Ipyrue BUABI CAMOCTOATEIbHOM PadoThl CTYAEHTOB

He npenycmoTtpeHsl.

4.7. IlepeyeHb TeM H BH0B 3aHATHI, IPOBOJAMMBbIX B HHTCPAKTHBHOMI (popme

Ne
/o

dopma 3aHATUS Tema 3anaTus

WnTepaxktuBHbil MeToq | O0OBEM, U

1.

Jleknus Ctpoenne atoma

WHTepakTuBHAs JeKIUs 2

5. DoH/ OLIEHOYHBIX CPEICTB AJIA NPOBEACHUS IPOMEKYTOYHON aTTeCTALUUM

[TonHoe ommcanue GoHIA OIIEHOYHBIX CPEACTB TEKYIIEH W TPOMEKYTOUHON aTTeCTAIlN
00yJaromuxcsi ¢ MepeyHeM KOMIETSHIINM, OMMCaHueM ToKa3aTeNled U KPUTEPUEB OIICHUBAHUS
KOMHeTeHHHfI, IKaJI OICHMWBaHHWA, TUIIOBBIC KOHTpOJIBHBIe 3a1aHus U METOANYCCKUEC MaTepI/IaJ'II)I
MPEJCTABIICHBI B IPUJIOKEHUU K HACTOSLIEN ITPOTPAMME.

6. Y4yeOHO-MeTOANUECKOE o0ecnedyeHue JUCITHIITINHBI

6.1. PexomeHnnyemasi iuTepatypa

17




6.1.1. OcHoBHas1 IMTEpPaTYypa

Ne ABTOp, Ha3BaHHE, MECTO U3JJAHUS, U3/1-BO, TOJl U3JIAaHUS, KOIUIECTBO Kom-Bo k3. B
/o CTPaHMI] OuOIMOTEKE.
[Munaso III.I'. O6mas 1 Heopranuveckas XuMus. YueOHoe mocodue ams
1. | cTryneHTOB BBICIIMX arpapHbIX yuyeOHBIX 3aBeaeHuil. — Jlyranck.: M3a-Bo 255
JIHAY, 2006. — 652 c.
2 [MunaBo HI.I'. Jlyounkas XK.O. 3amaun w ynopakHEHHS IO OOIIEeH u 380
" | Heopranuueckoil xumuu.- Jlyranck.:JIHAY,2008.- 400 c.
3 ITnmasos III.I'., bensea B.A. AranuTndeckas xuMmusa. KonndecTBeHHBIN 100
" | ananus. - Jlyranck: JIHAY, 2012, 193 c.
[Mopny6nsbix, JI. I1. Xumus : yaeonoe nmocodue / JL.IL. TlognyOHbIX. —
Mocksa : UHOPA-M, 2024. — 305 c. — (Bricmiee o6pazoBanue). - ISBN
4, | 978-5-16-112558-8. - Tekcr : anmekTponnbiid. - URL: 3J1. pecypce
https://znanium.ru/catalog/product/2151124 (nara obpamieHus:
09.09.2024). — Pesxum qoCTyIma: Mo MOAMHUCKE.
6.1.2. lonoJiHUTe/ILHAS JINTEPATYpPa
No Kon-Bo 3k3. B
ABTOp, Ha3BaHUC, MECTO U3AaHu, U31-BO, 'O U3JAaHUA, KOJIUMUCCTBO CTPAHUI]
n/m o6ubanorexe.
Endumos B. H. OcHoBbI 00111e#i XuMuH : yued. moco0. i CTy/. BBICIIL.
1 yue0. 3aBejl., 00yJaroIl. M0 XUMHUKO-TEXHOJIOT. HAallpaB. MOATOTOBKH / B. 2
" | 1. Enpumos. — 2-e u3a.. — M. : UHOPA-M, 2022. — 256 c. — (Beicmiee
obpasoBanue. bakanaBpuar).
AHanuThueckas XUMHUs : yueOHO-METOIUYECKOE 1Toco0ue : B 3 yacTsx.
Yactb 3. Pusnko-xuMuyeckue MeToibl anaiusa / coct. 0. H. Biacosa,
O. 1. boiikosa, T. H. Banyesa [u 1ip.]. - Mocksa : lupexkr-Menua,
2 | 2020. - 133 c. - ISBN 978-5-4499-1831-4. - TekcT : 31EKTPOHHBIH. - 91 pecypce
URL: https://znanium.ru/catalog/product/2140751 (nata obparieHus:
09.09.2024). — Pexxum nocTyIa: 1Mo MmOoANKUCKe.
6.1.3. [lepuoanueckue U3TaHUA
He npeagycmoTpensl.
6.1.4. MeToauyeckne yKazaHus JJisl 00y4alOIIHUXCS 10 OCBOEHUIO JUCIHUNIMHBI
Ne /i ABTOp, HA3BaHHUE, MECTO U3JIAHUS, H3/I-BO, TOJI U3JIaHUs, KOJIMICCTBO CTPAHUIT
[Tunasos LI, IIuBoBap A.K. 1p. Metonndeckue yka3aHus K J1a00OpaTOpHBIM 3aHATHIM
1 o oOuieit u Heopraunueckoi xumuu: HaygHoe noco6ue / LI1.I".TTunasos, A.K.IIusosap,
" M.IL.ba6ypuenkoBa, H.B.baykosa, XK.O./lyOunkas - Jlyranck: JI'AY, 2019. - 78 c. —
URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
2 [1I.I".ITmmaBoB, M.I1.babypuenkoBa 3aauHuK MO OOIIEH XUMUU C METOJAUKOMN pelieHuUs
' Bajnay v MHAMBUAYaIbHBIMU 3a1aHuaMu. — Jlyranck: JIHAY, 2012. — 38 c.
3 [TunaBos LIL.I'., bensiea B.A. ITocoOue no OnoHeopraHn4eckoil XUMHUK ¢ OCHOBaMH
" jaHamuTHyeckol. — JIyranck: JIHAY, 2003. — 102 c.
[TuBoBap A.K., dyounkas X.O., babypuenkosa M.II.
4. [Meroanueckue ykazaHUs MO0 U3YUCHHIO Kypca «AHATUTHUYECKAsk XUMHUs: HAyYHOE
noco6ue. — Jlyranck: ®I'6OY BO JIHAY 2024. - 73 c.

18




6.2. IlepeuyeHb pecypcoB HMH(POPMALHOHHO-TEIEKOMMYHHKALMOHHOH  CeTH

«HTepHeT» (naJee - ceTb «MHTEPHET)), HEOOXOAMUMBIX /IJIsl OCBOCHUS U CIUIJINHbBI

Ne n/nn HazBanue nntepHer-pecypca, aipec ¥ pexXxuM JoCTyna
1 Bukunenus — cBo00HAS SHIMKIONEe M. [DnekTponnbii pecypc]. URL:
" https://ru.wikipedia.org/wiki (mata oopamenus: 20.04.2024).
(DyHamMeHTanbHas deKTpoHHast ondanoTeka «®dopa u daynay. [DneKTpoHHBIN
2. pecypc]. Pexxum nocryna: http://herba.msu.ru/shipunov/school/sch-ru.htm (mata obparmieHus:
30.04.2024).
3. http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii mopran
4. [Hayunas snextponnas 6ubmmoreka ELIBRARY.RU
5 [DIIeKTPOHHO-OMOIMOTEYHAsI CHCTEMa M3/1aTeIbcTBA «3HaHUYM» - http://www.
" https://znanium.ru (nara obpamenus: 09.09.2024).
6.3. CpeacrBa odecnevyeHusi OCBOCHUS IMCIUATIINHBI
6.3.1. KomnbroTepHbie 00y4awiue 1 KOHTPOJIMPYHIIHE NPOrpaMMbl
Ne | Bun yueOnoro | HaumeHoBaHue mporpaMMHOTO DymK1Ls IPOrpAMMHOro odecneueH A
n/n 3aHATUSA obecnieueHus MOJIETHUPY-
KOHTPOJIb oOyyaromias
o1as
1 |[Ipaktuueckue [[IporpamMmma aJist TECTOBOM + - +
OLICHKU 3HAHUU CTYICHTOB
Moodle

6.3.2. Ayamo- 4 BUIe0ONOCcoOust
He npeagycmoTpensl.

6.3.3. KomnbloTepHbIe MPe3eHTANNN Y4eOHBIX KypPCOB
He npeagycMmoTrpeHsl.
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https://ru.wikipedia.org/wiki
http://herba.msu.ru/shipunov/school/sch-ru.htm

7. Onucanne MaTepUAJIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIEeCTBJICHUS
00pa30BaTeILHOI0 MPoOIEecca MO0 TUCHUIINHE

Ne
/o

HaumenoBanue o60pyoBaH-
HBIX Y4eOHBIX KAOMHETOB,
00BEKTOB JIJIs IPOBEJICHUS

3aHATUI

[lepeuenb 0OCHOBHOTO 00OpYI0BaHUS, TPUOOPOB U
MaTEepUajoB

[-410 — y4yeOHast ayIuTOpHS
s IPOBE/ICHUS
TEKIIMOHHBIX, JIA00PATOPHBIX
U IPAKTUYECKUX  3aHATU,
IPYMIIOBBIX "
VH/IMBUIYaJIbHBIX
KOHCYJIbTALIUH, TEKYILIETO
KOHTPOJIS,, [POMEXKYTOUHOM
aTTeCTAllNU "
CaMOCTOSITEJIbHOM pabOThI

Cron — 21 wr., cryn — 39 mwr., mkag — 8 mwrT., TyMO604Kka — 4
IT., JIOCKa 2 ., nabopaTopHOoe 00OpyAOBaHUE,
nmaboparopHas mocyna (KoiaObl, TUMETKH, OFOPETKU, BOISHBIC
XOJIOTUITBHUKHU u np.), XUMHYECKHE PEaKTUBHI,
IEMOHCTPAIIMOHHBIC MaTepHalibl (CTEHIBl WU TMp.), y4eOHO-
METOIUYECKIE MaTePHAIIbI.

[-415 — yueOHast ayauTOpHs
st IPOBEICHUS
JIEKIIMOHHBIX, J1a00PaTOPHBIX
U TPaKTHYECKUX  3aHATHH,
[PYIIIOBBIX u
VHTUBHTyaJIbHBIX
KOHCYJIbTAIHH, TEKYIIEro
KOHTPOJISI, [IPOMEXYTOYHOU
aTTeCTAINN u
CaMOCTOSITENIbHOM PabOTHI

Cron — 18 mr., ctyn — 16 mr., mkadp — 2 mT., mKad
BHITSDKHOW — 1 1mT., TymOouka — 1 mir., jmabopaTopHOe
00opynoBaHue (BeChl TEXHO-XMMHUYECKHE, IIKadbl
CYIIHJIbHBIC, BHITSDKHBIC, BOJISIHBIC OaHH U Jp.), 1adopaTopHas
nocyna (KoJIObI, MUTIETKH, OFOPETKH, BOJISIHBIC XOJIOIUIbHUKU
U Tp.), XUMHYCCKHUE pPEAKTUBBL, JEMOHCTPAIIMOHHbBIC
MaTepuanbl  (CTCHIIbI np.), y4eOHO-MEeTOIUYECKHe
MaTepUAIIBI

)51

[-420 — y4eOHast ayIuTOpHS
s IIPOBEJCHUS
JIEKIMOHHBIX, J1a00paTOPHBIX
U TPaKTUYECKUX  3aHATHUH,
FPYIIOBBIX "
VHIVBUIYaJIbHbBIX
KOHCYJIbTALUH,

KOHTPOJIS,
aTTecTaluu
CaMOCTOSITENIbHOM PabOTHI

TEKYILIETrO
IIPOMEKYTOUYHON
u

Cron — 22 wrt., ctyn — 31 wrT., TymM60ouka — 38 mrT., mkad
BHITSDKHOW — 2 mT., mKkagp — 10 mr., mkad cymmipHbI — 2
IT., XOJIOAWIBHUK — 1 1uT., JabopaTopHoe 00OpyIOBaHHE
(BeChI TEXHO-XMMHYECKHE, MKa(bl CyIIMIbHBIC, BHITSDKHBIC U
np.), nabopaTopHas mocyAa (KOJIObI, THIETKH, OIOPETKH,
BOJISIHBIC XOJOIWJIBHUKK M Tp.), XMUMHUYECKHE PEaKTHBEI,
NIEeMOHCTpallMOHHbIE MaTepuanbl (CTEHAbl M 1Ip.), y4eOHO-
METOAMYECKIE MaTEPHAITBI




8. MesxkaucumniIMHapHble CBA3H

IIporoxoa
corjacoBaHus paboyeil mporpaMmbl ¢ APYTUMU AUCITUTUTHHAMEI
[pemnoxkenus 06 U3MEHEHHSX B
HauMeHoBaHME AUCIUILIHHBL, C . .
N Kadenpa, ¢ koTopoii MpoBOIUIOCH paboueii mporpamme.
KOTOPO#i IPOBOHIOCH
COrJIacOBaHHE 3akmoueHne 00 uTorax
COrJlacoOBaHMe
COTJIACOBaHHUS
Onraanueckas u
. Kadenpa xumun COrJIaCcOBaHO

bU3KOITONTHAS XUMUS benp
buonornueckas xumMus Kagenpa xumuu COrJIaCOBaHO
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JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
I[loanucek 3aBe-
Homep [IPOTOKOJIa Crpanunspl ¢ |[[IepedeHb OTKOPPEK- fo1LIero
M3MEHCHUS 3aceaHus W3MEHECHHUSIMH [TUPOBAHHBIX TYHKTOB fcla}ll(be o
kadenphl U gaTa AP
1. Ne 2 ot 09.09.24 18 6.1
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IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueit mporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI
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Ipunoowcenue 3

MUWHUCTEPCTBO CEJIbCKOI'O XO35MCTBA POCCUICKON ®EJIEPALIMU
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJILHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHUS
«JIYTAHCKUI T'OCYJIAPCTBEHHbBIN ATPAPHBINM YHUBEPCUTET UMEHU K.E.
BOPOILIMNJIOBA»

®OH/JI OHEHOYHbIX CPEIACTB
no qucuuiuinHe: «Heopranudeckast U aHaIUTHYECKAsT XUMUSD)

CneuunansHocTb 36.05.01 Berepunapus

Hampasiiennocts (ipoduis): Jluaraoctika 601e3HeH ) KUBOTHBIX

YpoBeHb mpohecCuoHaTLHOT0 00pa30BaHusl CIEIHATUTET

Tox Hayana moarorosku — 2025

Jlyranck, 2025
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1. MIEPEYEHb KOMIIETEHIIAM, COOTHECEHHBIX C HHINKATOPAMHA JOCTHXKEHUS KOMIETEHIIUM, C
YKA3AHHMEM 9TANIOB UX ®OPMHUPOBAHNSA B TPOIIECCE OCBOEHUS OBPA3OBATEJLHOM ITPOT'PAMMBI

Kon xontpo- | dopmynupoBka NnauxaTtopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneii u (unn) HanmeHnoBaHue o1ieHOYHOTrO
TUpyeMOH | KOHTPOIUPYEeMOH TOCTHKCHUS OCBOEHUS pe3yIbTaThl Pa3IeNnoB AUCITUTUIAHBL CpeJcTBa
KOMIIe- KOMIIETEHIINN KOMIIETeHITHN KOMIIETeHIINN oOyueHus Texymuit [IpomexyToun
TEeHIIUU KOHTPOJIb as aTTecTalysl
YK-1 Crnocoben YK-1.2. [TepBsrii aTan 3HaTh! Paznen 1. OcHoBBI 00IICH XMMUN TecTsr DK3aMeH
OCYIIECTBISATh Ocy1ecTBiseT (TTOpOTOBBIi MPUHIUIIBI u | Pazmen 2. PacTBOpPBI 31€KTPOIUTOB. | 3aKPHITOrO
KPUTHYECKUN TTOHUCK 1 | yPOBEHB) METO/TBI OCHOBBI HEOPTaHUYECKON XUMUH THTIA
aHalu3 KPUTUYECKU CHUCTEMHOTO Paznen 3. AHanuTHYeCKass XUMUS
MPOOIIEMHBIX aHAM3UPYET MoAX0Ja aHalinu3a
CUTYyaIui Ha | mHpOpMaIHIO, u CUHTE3a
OCHOBE HEOOXOTUMYIO JIJIsI WHPOPMALIUH.
CUCTCMHOT'O pCeLICHUA Bropoii sTan YMmern: Pazmen 1. OcHoBBI 00IIEH XUMUN Tectbl DK3aMeH
rnoaxona, IOCTABJICHHON (TpONBHUHYTHIN | OCYIIECTBISTH Pa3zpen 2. PacTBOPHI 3JE€KTPOJIUTOB. | OTKPBITOrO
BBIPA0bATHIBATH 3aja4un YPOBEHb) TTOUCK 1 OCHOBBI HEOPTAHUUECKOU XUMHUH THIA
CTpaTeruto KPUTHYECKH Paznen 3. AHanuTHYeCKasT XUMHUS (BompoCH! ISt
ACUCTBUI AHAJIN3UPOBATh orpoca)
nHpOPMAILIHUIO;
MIPUMEHSTH
MIPUHIIATIEL 1
METO/TBI
CHUCTEMHOTO
MTOAX0J1a JIIst
penieHus
[TOCTaBJIEHHBIX
3a/1ad.
Tpernii stan HNMeTh HABBIKK: Paznen 1. OcHoBBI 001IEH XUMHN [IpakTnueckue | Ox3ameH
(BBICOKUT MPAKTHYECKOTO Paznen 2. PacTBOpHI 31€KTPOIUTOB. | 3a0aHUS
YpPOBEHB) BEIGOpa OCHOBBI HEOPTaHNYECKON XUMHH
OIITHMAJILHELX Paznen 3. Ananuruueckas XumMus
croco0oB
peuieHuns 3aaad.




Kon xouTpo- | ®opmynupoBka Nuaukatopsl Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1n) HaumenoBanue o1ieHOUHOTO
JTUpyeMOr | KOHTPOIUpPYEeMOH JOCTHKCHHS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
OIIK-4 Crocoben OIIK-4.1. [lepBsrit aTamn 3HaThb: Paznen 1. OcHoBBI 00MIEH XUMUN Tector DK3aMeH
HCIIOJIb30BaTh B Ucnonb3yer B (TTOpOTOBBIi TEOPETUUYCCKHE Paznen 2. PacTBOpHI 37E€KTPOIUTOB. | 3aKPHITOTO
npodecCHOHaNbH | MPOPECCHOHANBHO | YPOBEHB) OCHOBBI OCHOBBI HEOPTaHUUECKOU XUMHUHU THIA
Ol IeATENbHOCTU | ¥ JIeATeNbHOCTU HEOPraHUYECKOU Paznen 3. AHamuTHYECKAs XUMHAS
METOJIBI PEIIEHUS] | METOIBI PEIICHHS XUMHH u
3aja4 ¢ 3aja4 ¢ BO3MOXKHOCTh HX
MIPUMEHEHUEM MIPUMEHEHUEM MIPUMEHEHUS B
COBPEMEHHOTO COBPEMEHHOTO npoeccnoHaabHO
o0opymoBaHus o0opymoBaHus U A€SATEIBHOCTH.
HpH paspaGoTke HpH paspaGoTke Bropoii atan Ymers: Paznen 1. OcHoBBI 001IEH XUMHUN TecTbl DK3aMeH
HOBBIX N HOBBIX N (MpONBHUHYTHIN | TPHUMEHSTH Pazpen 2. PacTBOpHI 3JE€KTPOSUTOB. | OTKPBITOrO
TEXHOIIOTHI 1 TeXHOIIoTHH YPOBEHB) OCHOBHBIE 3aKOHBI | OCHOBBI HEOPTAHUUECKOU XUMHUH THIA
HCTIOIL30BATh obwenpogeccion u Meroasl, | Paznmen 3. Ananutuuyeckast Xumus (BoTIpOCHI IyIst
COBPEMEHHYIO AIBbHBIX 33]1a. mprCymIe onpoca)
npoceccHoHanbH HEOPraHW4eCKON
YIO METOZIOJIOTHEO U aHaJUTUYECKOU
JUTSI TIPOBEIEHUS N—— st
SKCIIEPUMEHTAIIb- peleHMs  3ama"
HbIX N npodeccuoHaIbHO
HCCICOBAHIH 1 U IeITEIbHOCTH.
Ei?g?ﬂiiiﬁﬁ: Tpetuit auTar[ HNmMeTh HABBIKH: Paspgein 1. OcHOBEI 00LIEN XUMUAHT IIpakTuueckue | Dk3aMeH
(BBICOKMIA TEOPETUUECKUX U Paznen 2. PacTBOpHBI 37€KTPOJIUTOB. | 3aJaHUS
YPOBEHB ) MPAKTUYECKHUX OCHOBBI HEOPTAHHUYECKOU XUMHUH
OCHOB Paznen 3. AHaniuTrdecKass XuMHs
HEOPraHUYECKOU U
AHAITMTU-YECKOU
XUMHH B
npoeccu-
OHaJIbHOM
JIEATEIBbHOCTH
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OIIMCAHME MMOKA3ATEJIEH 1 KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIUM, OTMCAHME IIKAJI OLIEHUBAHUSI

Ne | Haumen | Kpatkas [Ipencrasn | Kpurepun ouieHuBaHus [Ixana
1/ | OBaHHE | XapaKTEPUCTHKA eHue OIICHUBAHUS
I | OLIEHOYH | OLIEHOYHOTO OIICHOYHOT
oro cpencTaa 0 CpeicTBa
CpEICTB B oHme
a
1. | Tect Cucrema TectoBrie | B Tecte BBITTOIHEHO 90- OrneHka
CTaHJIapTU3UPOBAHH | 3aJaHUS 100% 3aganuii «Omauuno»
BIX 3aJJaHHH, 5)
TIO3BOJISIFOIIIAS
B Tecte BbmmonHeHO Oonee | Onenka
U3MEpUTh YpPOBEHb .
. 75-89% 3ananuii «Xopowoy
3HaHUM.
(4)
B Tecte BpmomHeHo 60- | Ouenka
74% 3ananuit «Yooenemsop
umenvHo» (3)
B Tecte BhimonHeHo menee | OueHka
60% 3ananuii «Heyooseneme
OpuUmMenbHO»
)
bonpmas yacTh | OueHka
olpeAcIeHuN He | «Heyooenemes
MpeCTaBJICHA, oo | opumenvHo»
npejcTaBieHa ¢ rpyobMu | (2)
OLIMOKaMHU.
2. | Onpoc | ®opma paboThl, Bompocs! k | [IpogeMoHCTprUpOBaHBI Onenka
KOTOpasi MO3BOJISIET | OMPOCY npeanojaraémMble  OTBETHI; | «Omauyno»
OLICHUTh KPYyro3op, NpaBWIbHO  HCmosb3oBaH | (5)
YMEHUE JIOTHYECKU QITOPUTM OOOCHOBAaHUU BO
MIOCTPOUTH OTBET, BpeMsl PacCyKIEHUMU; €CTh
YMEHUE JIOTHKA PACCYXICHUM.
MPOJIEMOHCTPUPOBA
- [IponemoHCTpUpPOBaHBI Onenka
MpeIojgaraéMbele  OTBETHI;, | «Xopouio»
MOHOJIOTHYECKYIO .
€CTh JIOTWKA pacCyxacHuid, | (4)
pedb U UHBIC
HO HETOYHO WCIOJIb30BaH
KOMMYHUKATHUBHBIE

HAaBBIKU. Y CTHBIH
ompoc obnagaeT
OONBIINMU

aIrOpuT™M OOOCHOBAaHUU BO
BpeMsl pACCYyKIEHUH U He
BCE€ OTBETHI ITIOJIHBIC.




No | Haumen | Kpatkas [Ipencrasn | Kpurepun oneHnBanus [Ixama

1/ | OBaHHWE | XapaKTEPUCTHKA eHue OLICHUBAHMUS

I | OLIGHOYH | OIIEHOYHOTO OIICHOYHOT
oro CpeacTBa 0 CpeacTBa
CpEICTB B oHme
a

BO3MOXXHOCTSIMU [IponemoHCcTpUpPOBaHBI Onenka
BOCIIUTATEIHLHOTO IpearnoiaraéMble  OTBETHI, | «Y0osnemseop
BO3JIEUCTBUS, HO HETIPaBWILHO | umenvHo» (3)
CO3/1aBast yCIIOBUS UCIIOJIb30BaH JIITOPUTM
TUISE 000CHOBaHHUH BO  BpeMs
He(hOopMaTLHOTO pacCyXJICHHIA, OTCYTCTBYET
o01IeHus. JIOTHKA paccyKJIeHUI;
OTBETHI HE MOJIHBIE.
OTBeTHI HE MPEICTABIICHBI. Ornenka
«Heyooenrems
OpUmMenbHO»
)

3. | lpakru | Hanpasneno Ha [Ipaxktnuec | [IpogemMoHCTpHUPOBAHO Onenka
yecKue S — KHe CBOOOTHOE BIIAJICHHE «Omauyno»
SANAMM | o T 3aJ[aHus HpO(i)CCSI/IOHaJIBHO- (5)
| METOKAME MOHSTUWHBIM aIllapaTom,

M3ydaemoit BJIaJICHUE METOJIaMH U
qucturuaHbL Jis METOUKAMU JUCIUILTHHBIL.
peleHus [TokazaHbl ctocoOHOCTH
npearaeTcs CaMOCTOSITEIILHOTO
peInTh MBIIIIJICHUS, TBOPUECKOMN
KOHKpETHO® aKTUBHOCTH. 3aJlaHUE
sananme BEITIOJTHEHO B MTOJTHOM
(curyanuio) 6e3 obneme.
TTPUMCHCHHIA [IponemoHcTpUpOBaHO Ouenka
MaTeMaTHYECKHX
BIIQJICHUC «Xopouio»
pacueTos.
npogeccuoHaTbHO- 4
MOHATHIHBIM  almaparom,

npu MPUMCHCHUHU MCTOIOB
n  MCTOAUK JHUCHMIIIIMHBI

HC3HAYUTCIIbHBIC
HETOYHOCTH, ITIOKa3aHBbI
CIIOCOOHOCTH
CaMOCTOSTEILHOTO
MBIILIEHUS, TBOPUYECKOI
aKTUBHOCTH. 3amanue
BBITITIOJIHCHO B IIOJIHOM

o0beMe, HO C HEKOTOPBIMU
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No | Haumen | Kpatkas [Ipencrasn | Kpurepun oneHnBanus lkana
1/ | OBaHHWE | XapaKTEPUCTHKA eHue OLICHUBAHMUS
I | OLIGHOYH | OIIEHOYHOTO OIICHOYHOT
oro CpeacTBa 0 CpejcTBa
CpEICTB B oHme
a
HETOYHOCTSIMHU.
[IponemMoHcTpUpOBaHO Ouenka
BJIQJICHUE «Yooenemesop
npoeccHOHATBHO- umenvHo» (3)
MOHSITHWHBIM aIllapaToM Ha
HU3KOM YPOBHE;
JIOTIYCKAIOTCS OIIMUOKU TIPH
OPUMEHEHUU METOJO0B U
METOTUK JUCIUILTUHBL.
3amaHue  BBIIOJHEHO HE
MOJTHOCTBIO.
He mnponemonctpupoBano | Onenka
BJIAJICHUE «Heyooerems
npogeccnoHaIbHO- OpuUmMenbHO»
HNOHATUIHBIM  ammaparoM, | (2)
METOJIaMH W METOJIHKAMH
NMUCIUIUINHBL. 3aJaHue He
BBITIOJTHEHO.
4. | Dk3ame | KontponpHOE Bompocs! k | Tlokazano 3HaHHE TEOpUN Ouenka
H MEPOTIPHSITHE, 9K3aMeHY | BOIpOCa, MOHATUHHO- «Omauyno»
KOTOpOE TEPMUHOJIOTHYECKOTO (5)
MIPOBOAUTCS 110 anmnapara AUCUUTIINHBL
OKOHYaHUH YMEHHE aHAIU3UPOBATh
U3YYCHUS npo0iieMy, coepKaTeIbHO
JUCITUTUTAHBI. Y CTHJIMCTUYECKH TPAMOTHO

u3araTh CyTh BOIPOCA;
rJ1yOOKO MOHUMATh
MaTepHal; BilaJeHue
aHAJTUTUYECKUM CIIOCOO0OM
U3JI0KEHHS BOTIPOCa,
HAyYHBIX UCH; HAaBBIKAMHU
apryMEHTaIluy U aHAIIN3a
(hakTOB, COOBITHI, SIBJICHH,
MIPOIIECCOB.

BricraBnsieTcs
oOydJaroremycsi,  MOJHO,
noApoOHO W TPaMOTHO
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Haumen
OBaHUE
OLICHOYH
oro
CpPEACTB
a

Kparkas

XapaKTepUCTHKA

OICHOYHOI'O
cpeacrBa

[Ipencrasn
eHHe
OIICHOYHOT
0 CpejcTBa
B oHme

Kputepuu onenuBanust

[Ixana
OLICHUBaHUA

OTBETHUBIICMY Ha BOIIPOCHL
ouiera u BOIIPOCHI
OK3aMcCHaTopa.

Ilokazauno
OCHOBHBIX

3HAHHE
TEOPETUYECKUX
MOJIOKEHU I BOIIPOCA;
YMCHHE AHATM3UPOBATH
siBJICHUS, (aKThl, ACHCTBUSA
B paMKax BOIIPOCa;
coJiepKaTeIbHO u
CTHJIMCTUYECKH  T'PAMOTHO
u3narath CyTh BOIIPOCa, HO
MMEET MECTO
HEJIOCTATOYHAs IMOJIHOTA
OTBETOB TI0 U3JIaraeMoMy
BOIIPOCY.
[IponemoHCTpHUpPOBaHO
BJIaJICHUE aAHAJTUTHYECKUM
CIrocooom H3JIOKECHUS
BOIIpoCa u HaBbIKAMHA
apryMeHTalllu.

BricTaBnsercs
oOyuaromemycs,
MOJHOCTBIO OTBETUBILIEMY
HAa BOINpPOCH Ounera u
BOIIPOCHI AK3aMEHATOpa, HO
JONYCTUBIIEMY npu
OTBETaX HE3HAYHUTECIbHEIC
OIIMOKH, YKa3bIBAIOIINE Ha
HaJIW4he HECHCTEMHOCTH H
MpOOEJIOB B 3HAHUSX.

Ornenka
«Xopowio»

(4)

[lokazano 3HaHMe TeopuU
BOIIpoOCca (dbparmeHTapHO
(memomHOTA U3JI0KEHUS
uH(pOpMaIHH;

ONIEpUPOBAHUE TOHATHAMU
Ha  OBITOBOM  YpOBHE);
YMEHHUE BBIIENUTH TJIaBHOE,
c(OpMyIHPOBATH BBIBOJIBI,
MOKa3aTh CBSI3b B

Onenka
«Yooenemesop
umenvro» (3)
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No | Haumen
1/ | oBaHuUe
II | OLIEHOYH
oro
CPEICTB
a

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'0
cpeacTBa

IIpencrasn
CHHUE
OIICHOYHOT
0 CpejcTBa
B oHme

Kputepuu onenuBanust

[Ixana
OLICHUBaHUA

NOCTPOCHHUU  OTBETAa  HE
IPOJAEMOHCTPUPOBAHO.
Bnagenune aHanmuTHYECKUM
croco6om U3II0KEHUS
BOIMpOCca u BJIaJICHUE
HaBBIKAMHU  apryMEHTalluu
HE MPOJIEMOHCTPUPOBAHO.

OOyuaromuiicss  AOMyCTHI
CYIIECTBEHHBIE OIHOKHU
IpH OTBETaX Ha BOIPOCHI
OuIIeTOB u BOTIPOCHI
JK3aMeHaTopa.

3Hanue MOHATHUIHOTO
amnrmapara, TEOpHH BOIPOCa,
HE TPOJAEMOHCTPUPOBAHO;
yMEHUE aHaJIM3UPOBATH
yuyeOHBI ~ MaTepuan  He
MPOJIEMOHCTPUPOBAHO;
BIAJCHHE AHAIMTUYECCKHM
crocobom H3JI0KECHUS
BOIIpoOca i BJIaJICHHE
HaBbIKAMH  apryMEHTalluu
HE MPOJIEMOHCTPUPOBAHO.

OOyuaromuiicsi He OTBETHII
Ha OJWH WJIH JIBa BOMpPOCA
ousieTa M IOIIOJIHUTEILHBIE
BOIIPOCHI DK3aMEHAaTopa.

Ouenka
«Heyooseneme
OpUMNENLHOY

)

3. TUIMOBBIE KOHTPOJIbHBIE 3AJAHUA NIA UHBIE MATEPHUAJIbI,
HEOBXOIUMBIE JIUIAA OHEHKU 3HAHUU, YMEHHUU, HABBIKOB U (MJIN)

OIIBITA JEATEJIBHOCTH

OI[CHO'-IHLIC cpeacTBa 1jd NPOBEACHUA TEKYIIEr0 KOHTPOJIsA

Texymuil KOHTPOJIb OCYILECTBIIACTCS MPENOJaBaTelleM IUCLUUILIUHBI IIPU IIPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3a/IaHUM, YCTHOT'O ONPOCA U MPAKTUUECKUX 3aJaHUM.
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YK-1 CnocoleH ocymecTBJIATh KPUTHYECKUH aHAIU3 NMPOOJEMHBIX CHTyallWil Ha
OCHOBE CHCTEMHOI'0 MOXX0/1a, BLIPA0ATHIBATH CTPATETHIO A CTBUI

YK - 1.2. OcymecTBisieT HNOMCK H KPUTHYECKHM aHAJW3MPYyeT HHEPOPMAaLHIO,
He00XO0IUMYIO /ISl pellieHUsI MOCTABJIEHHOM 3a1a4u

IlepBblii 3Tanm  (MOPOroBoii ypoBeHb) — MOKa3biBaeT C(OPMHPOBAHHOCTH
NMOKa3aTeJIl KOMIETEHUNH «3HATH)». MPUHIMIBI U METOAbI CHCTEMHOr0 MOAX0da AHAIU3A U
CHHTe3a HH(OPMAaLUH.

TecToBblE 3aHaHUA 3aKpPbITOI'o TUIIA

1. XuMu4ecKH HeJeJuMble YaCTHLbI HA3bIBAIOTCA (BbIOEpPUTE OJUH BAPHAHT OTBETA):
a) MOJIEKYJIa BOJbI

0) aToMm KucIopoaa

B) SJIPO aTOMa IeJus

') MOJIEKYyJ1a aMMHaKa

2. JloHOpHO-aKIeNTOPHAsA CBA3b—ITO YACTHBII cJIy4aii (BbIOepuTe 0OJUH BAPHAHT OTBETA):
a) IOHHOMU CBSI3U

0) METAJUTMYECKOU CBSI3H

B) BOJIOPOJHOM CBSI3H

') KOBAJICHTHOM CBS3U

3.B paaxy ruapokcunoB Ba(OH),-Mg(OH),-KOH cuia ocHoBanmii (BbIOepuTe OIHMH
BAPHAHT 0TBETA):

a) pacrer

0) yMeHbIIaeTCs

B) CHauaja ocjiadeBaeT, 3aTeM pacTeT

I') HE U3MEHSETCs

4. KonuvecTBo (MOJIb) KATHOHOB U AHHOHOB, 00pa3yONIIMXCH NMPHU MOJTHON Tuccouunanum 1
MOJIb HUTPATA AJTIOMHHUS, COOTBETCTBEHHO PABHbI (BbIOEPHTE OJUH BAPUAHT OTBETA):

a)3nul

6)lu3l

B)2wu 3

r)3u2

5. B o0bemMHOM aHaau3e MCHOJb3YIOT OAHY M3 IPHBEICHHbIX HM)Ke KOHUEHTPAIUM
pacTBopa (BbIOepHUTEe OAUH BAPHAHT OTBETA):

a) MOJISIpHAsl KOHLIEHTPALMs KOJIMYECTBA MOJIEKYJI pACTBOPEHHOTO BEIIECTBA

0) MouspHas KOHIIEHTpalUsl OSKBUBAJEHTOB PACTBOPEHHOIO BellecTBa (HOpMasbHas
KOHILIEHTpaLus)

B) MOJISUTbHASI KOHLIEHTPALIUs

') MOJIIpHasi KOHIIEHTpALMs KOJINYECTBA HOHOB PACTBOPEHHOTO BEILIECTBA.

Kuaroun:

g s eI
o|o® |7 |w
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6.

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBeTCTBHE. CylIECTBYIOT Pa3Hble KJIacChl

coequHeHUu. BpigeasiroT MeTaJlIbl, HEMETAJJIbl, OKCH/Ibl, OCHOBAHUA, KHUCJIOTbI, COJIH.
YcraHoBUTE COOTBETCTBHE MEKITY (1)0pMy.]'IOI71 BEIIECTBA U KJIACCOM HEOPraHHYE€CKUX

CcoeIMHEeHM M

Kiacc HeopraHmyeckux coeIMHeHu BemecTBo

1. CpenHsist coiib a) H,CO3

2. OcHoBanue 0) CuSO,4-5H,0

3. Kucnora B) CO,

4. Kpucraumornapar r) K>SO,
1) Cu(OH),
e) NaHCO4

Karoun:
2 3 4
r I a §)
Bropoii 3Tan (NpOABHHYTHIH YpPOBeHb) — NOKa3bIBaeT CHOPMHUPOBAHHOCTH

MmoxKa3aTrejisd KOMIECTCHINN «YMETb»: OCYUIECTBJSATH NMOUCK M KPUTHYECKH aHAJIU3MPOBATH

I/IH(l)OpMaIII/llO; NPpUMEHAThL MNPUHOMIOBI W METOALBI CHCTEMHOI'O MNOoAxXoJa /Jsd PpPelICHUsA
NMOoCTaBJICHHBIX 3a1a4.

3aiaHus OTKPBITOrO0 THIIA (BONPOCHI VISl OIIPOCA):

1. Ha3oBute 3aKkoH, COIJIACHO KOTOPOMY OIMHAKOBOE YHCIO MOJEKYNI COACPKHUTCS MpH
OJIMHAKOBBIX YCJIIOBUSIX B PaBHBIX 00BEMax Pa3IMUHBIX Ta30B.

2. Jlaiite ompeneneHWe — MOKa3aTeNl0,  ONPEACTSAIONIEeMY  YHCIO  OTHAHHBIX  WIHU
MIPUCOETMHEHHBIX AJIEKTPOHOB HJIM 7K€ YHCJIO CMEIICHHBIX AJIEKTPOHHBIX AP B COCIMHECHUU.

3. Kakoe nasBanue B Ilepuomnueckoit tabnume /.M. MeHneneeBa UMEIOT rOpU30HTATbHbBIE
pAObl  DJIEMEHTOB, KOTOpPbIE HAYMHAIOTCSA IICJIOYHBIM METAUIOM UM 3aKaHYMBAKOTCA
VHEPTHBIM I'a30oM.

4. Ha3oBuTe Kjacc COENMHEHUH, MPH IUCCOIMALMUA KOTOPBIX OOpa3yroTCs KaTHOHBI H' u
OTPHULATEIIBHO 3aPsIKEHHBIE KUCIOTHBIE OCTATKH.

5. Vkaxwure, 0 KAKOM IMPOLIECCE UJIET PeUb: MPOIECC MOCTEIIEHHOTO 100aBICHUS TUTPOBAHHOTO
pacTBOpa peareHTa K aHaJu3upyeMOMy pacTBopY.

Kmroun:

1 3aK0H ABOTaJIPO

2 CTEIIEHb OKHUCIICHUS 3JI€MEHTOB

3 TIEPHO]T

4 KHCJIOTEI

S5 | TUTpOBaHUE

Tperunit 3ran (BbICOKHMII YPOBeHb) — IOKa3bIBaeT C(HOPMHMPOBAHHOCTb IOKa3aTess

KOMIICTCHIIUMA «KMUME€THh HABBIKHW)) ! MPaAaKTHY€CKOI0 Bblﬁopa ONTHMAJILHBIX CIIOCO00B peumienus

3aaav.
IIpakTuyeckue 3a1aHus

1. MaccoBas nomas xaopuaa HaTpust B pactBope 15 %. OnpenenuTs KOJIM4eCTBO BOJIBI,
HeoOxoaumoe 1iyist mpuroToBieHus 100 M1 JTaHHOTO pacTBopa.
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2. ®ocdar KambIMs SBISACTCA DIEKTPOJIUTOM. YKAKUTE CyMMapHOE KOJHYECTBO KAaTHOHOB WU
aHMOHOB, HA KOTOPOE TUCCOLUUPYET JAHHOE BEILECTBO.
3. O6wsacuure Ha mpumepe peakuuu 2CO + O,—2CO0;
KaKk ¢ IoMOoUIbi0 (DaKTOpOB, BIMSIOIIMX Ha XMMHUYECKOE paBHOBECHUE, MOXHO CMECTHUTb
PaBHOBECHE CUCTEMBI B CTOPOHY IPSIMOU peaKIyHy.
4. MossipHas Macca Jr000ro BelecTBa 3aBUCUT OT aTOMapHOro cocTaBa BelecTBa. Onpenennre
MOJIIPHYIO MacCy OKCHJIa BOJOPOAA.
5. Ilpu onpenenennn KapOOHATHON KECTKOCTH BOJIBI J00ABISAETCS UHANKATOP, pabOTAIOLIHNA U
onpeaeneHHoM pH cpeasl pacTBopa U TUTPYIOT paCTBOPOM COJISIHOM KHCIIOTBI. Y KaKUTE
MHJUKATOP, UCIIOJIb3YEMBIH JUJIS ONIPENETICHMS JKECTKOCTH BOJBI.

Kiaroun:

85T

5

YBCJIUYUTDH JABJICHUC U KOHIICHTPAIWIO HCXOJHBIX BCIUICCTB

M(H20) = 1*2+16 =18

OB WNF-

METHUJIOBBIN OPAHAKEBBIMN

OIIK-4. CnocodeH wucnoab30BaTb B NPodecCHOHAIBLHOM JAeSITeJbHOCTH METOAbI
peuleHus 3a7a4 ¢ NMPUMEHEHHEM COBPEMEHHOI0 00OPYI0BaHMS NMPH Pa3padoTKe HOBBIX
TEXHOJIOTHII M WCHOJIb30BATh COBPEMEHHYH) MNPO(ecCHOHATBHYI0) METOI0JOTHI0 s
NMPOBeIeHUs IKCIEPUMEHTATbHBIX UCCJIEI0BAHUNA U HHTEPNPETAIUN UX Pe3yJIbTaToB.

OIIK-4.1. Ucnoab3yeT B NpodecCHOHAIBHON 1esITeJIbHOCTH MeTO/AbI PelIeHus 3a1a4 C
NPUMEHEHHEM COBPEMEHHOIr0 000pyA0BaHUSA NIPH Pa3padoTKe HOBBIX TEXHOJIOTHH
oduenpodgeccHOHATbHBIX 32/1a4.

IlepBbiii 3Tan (MOPOroBoii YpoBeHb) — MOKA3bIBACT CPOPMUPOBAHHOCTH MOKA3ATES
KOMIICTEHIMH «3HATb»: TEOPeTHYEeCKHEe OCHOBBI HEOPraHM4YeCKOM XUMHMHU U BO3MOKHOCTH
X IPUMeHEeHUS B MPodeccHOHAIBLHOM 1eATeTIbHOCTH.

TecToBblE 3aJaHUA 3aKpPbITOIo TUIA

1. BbiOepuTe cpeau NpeacTABJICHHBIX COeIMHEHUI KUCI0TY (BbIOepUTe OJUH BapUAHT
0TBeTA):

a) H2C03

6) NaOH

B) KCI

F) A|203

2. U3 npeacraB/IeHHBIX COCINHEHUI ra3000pa3HbBIM BelleCTBOM siBJIsieTcs (BblOepuTe 1Ba
BApHMAHTA 0TBETA):

a) 02

6) P

B) K

F) N2

3. BemiecrBa, yckopsiloniie XHMHYECKHe TMpPoOLEcChl, HO He BXOAsIHe B COCTaB
KOHEYHOI'0 MPOAYKTA (BbIOepHUTE OMH BAPHAHT OTBETA):
a) UHIUKATOp
0) xaTanuzaTop
B) COJIb
' ) ”HTUOUTOP
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4. MaccoBas 10Ji51 BOJA0OPO/Ja MeHbIIIe BCEro B BelllecTBe, (popMyJia KOTOPOro (Bbidepure
O/IMH BAPMAHT OTBETA):

a) CH4

6) H.CO3

B) C2H2

r) CoHg

5. TurpoBanWe THAPOKCHAA HATPUSA Ppad0YUM PacTBOPOM NIABeJIE€BOH KHCIOTHI
He00X0IUMO NMPOBOJAUTH B MPUCYTCTBUU MHAMKATOPA (BbIOEPHUTE OJMH BAPUAHT OTBETA):
a) penondranenna
0) METHJIOBOTO OPaH>KEBOTO
B) JIaKMyca
') METUJIOBOTO KPaCHOIO
Kuaroun:

o |
—

OB WN-
Q|| O\

6. IlpoumTaiiTe TeKCT M YCTaHOBUTEe cooTBeTcTBHe. CyIIeCTBYIOT pa3Hble KJacChl
coequHeHU. BuIgeasiloT MeTa/liIbl, HEMETAJJIbl, OKCHAbI, OCHOBAHHS, KHCJI0TbI, COJIH.
YcranoBuTe COOTBETCTBHE MEX1Y (POPMYJI0ii BelecTBA M KJIACCOM HEOPraHM4YeCKHX
CoeMHEeHM N

Kiiacc Heopranu4eckux Coe{MHEeHH N BeuecrBo
1. Cpennsist coyib a) Mg(NOs3),
2. OcHOBaHHE 0) K,0O
3. OCHOBHBIN OKCH/JI B) Al(OH);
4. Kucnora r) HNOs
Kiroun:
1 2 3
a B 0 r
Bropoii »3Tram (MpOABMHYTBIH YPOBEHb) — MOKa3biBaeT C(POPMHUPOBAHHOCTH

MOKAa3aTeJ i KOMIIETCHIUH «KyMeTh»: PUMEHATh OCHOBHbIE 3aKOHbI M METO/AbI, IPUCYLIIHE
HEOPraHM4YeCcKOM W AHAJIUTHYECKOM XMMHUHM JJI pelleHusi 3a4a4 npodeccuoHAIbLHOM
AeSTeJbHOCTH.

3agaHus OTKPBHITOrO THIA (BONPOCHI ISl ONPOCA):

1. TIpu peakiuu B3auMOJICHCTBUHN XJIOpHIa HATPUS U HUTpaTa cepedpa oOpa3yercst ocaloK.
HAa30BUTE €TO0.
2. YKaxuTe, Kakasg BeJIMYMHA BBIPAXKAETCA B MPOIEHTAX U MOKa3bIBa€T OTHOLICHHWE MAacChl
YHCTOIO BEHIECTBA K MACCE BCErO PACTBOPA.
3. Onpenenute Ha3BaHUE BEILIECTB, PACTBOPHI U PACIUIABBI KOTOPHIX MPOBOJIAT 3JICKTPUUYESCKHNA
TOK.
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4. YKaXuTe Ha3BaHHE DJIEKTPOHOB, KOTOPHIE MPUHUMAIOT y4acTHE B OOPA30BAHUH XUMHUYECKUX
CBSI3€M M HAXOJATCSA HAa BHEIIHEM dHEPIeTHYECKOM YPOBHE.
5. HazoBuTe HayKy 0 METOJaxX MCCIIEIOBAHMS XMMHIECKOTO COCTABA BELIECTBRA.

Koaroun:

xJopuj cepedpa

MaccCoBas O0Ji BEUICCTBA

QJICKTPOJINTLI

BAJICHTHBIC

OB WN -

AaHaJIMTH4YCCKasd XUMHUA

Tpernii 3Tan (BBICOKHII YPOBEHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH NOKAa3aTess
KOMIIETEHIIHU «UMETh HABBIKN»: TEOPETHYECKHUX U MPAKTUYECKUX OCHOB HEOPTraHN4YeCKOi
U AaHAJTUTHYECKOH XUMUM B npodeccuoHaNbHOI AeaTeabHocTH [IpakTHYeckue 3a1anus

1. B aTome xene3a coaepKUTCS 26 MPOTOHOB U 26 3JEKTPOHOB. YKAKHTE YHCIIO HEHUTPOHOB,
COJIEpXKAIINXCS B aTOME XKee3a.

2. B mporiecce yka3aHHON HHXKE OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIH, U3MEHUIIHICH
CTCTICHH OKHCJICHHSI aTOMOB, BXO/ISIIMX B COCTAB PEAruPYIONINX BEUIECTB. Y KAXKUTE ITH
BemiectBa: ZN+HSO4= ZnSO4+H,1T

3. Beruucaute pH pactBopa, KOHIIEHTpALKS THIPOKCUI-MOHOB B KOTOPOM paBHA 108 (Momb/mm).
4. YKaXUTe PEeaKIHiO CPeIbl BOJHBIX PACTBOPOB XJIOPH/Ia HATPHSI, HUTpAaTa aMMOHHS, CyIbduaa
HaTpus (YKaKUTE TIOCTIEI0BATENBHO).

5. Ompenenute TUTP IIABEIEBOM KHUCIOTHI B pacTtBope, eciau HaBecka HpCoO4:2H0 maccoit
0,6825 r pacTBOpeHa B MepHOi kobe Ha 100 mur.

Kmroun:
1. 30
2. LIMHK, BOJIOPOJ
3. |pH=10"-10°=10° pH=6
4, HelTpanabHas, KUclas, meaoyHas
5. 0,006825 r/mn

OuneHovnblie cpeacrea AJisi MpoOBEACHUSA l'lpOME)KyTO‘IHOifI aTrreCcralmumn

Ecnu cTyneHT He cripaBWiICs C YacThIO 33JaHUN TEKYIIET0 KOHTPOJISL, EMYy MPel0CTaBIIsIeTCs
BO3MOXKHOCTh CJaTh TE€Mbl Ha WUTOTOBOM KOHTPOJBHOM MEPONPHUITHH B (OpME OTBETOB Ha
BOITPOCHI MJIM TECTOBBIX 3aJJaHUM.

OueHoYHbIE CPEICTBA /1 NPOBEIEHUs IK3aMeHa
ATTecTranus mpoBoaUTCs B (hopMe YCTHOTO 3K3aMEHa.

Bomnpocs! 115 3xk3aMena
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KBaHTOBBIC YKCIIa KaK XapaKTEPUCTUKU COCTOSHUS 3JICKTPOHOB B aTOME.

[Tpunmun [aymnu.

ITopsimok 3amosIHEeHUs TOAYPOBHEMN.

[Topsinok 3anonHeHus: opOuTaeil Ha Mo1ypOBHE.

IIpaBuno XyHna, ero WIIOCTpalys Ha KOHKPETHBIX IIpUMepax.

OOBscHEHHE IPUYHUHBI IEPUOINYECKOI0 U3MEHEHUS CBOMCTB 3JIEMEHTOB HAa OCHOBECTPOCHHUS

UX aTOMOB.

7. DHeprus MOHM3ALUU, €€ U3MEHEHHE Y DJIEMEHTOB NEPUOJUYECKOM CHCTEMbl HOrpyMiaM

U TIEPUOJIaM.

8. DNeKTpOOTPULIATEIBHOCTD JJIEMEHTA, €€ 3HaUeHUEe JUIsl IPEeICKa3aHusl TUIIA XUMHUYECKON

CBSI3HU.

9. Buubl XMUMHUYECKOU CBSA3H.

10. KoBaneHTHas CBsi3b, MEXaHU3M €€ 0Opa3oOBaHUs, OCHOBHBIC CBOICTBA, CBSI3bKOJIMYECTBA
00pa3yeMbIX KOBAJIEHTHBIX CBA3EH CO CTPOCHUEM JIEKTPOHHOM 000I0YKH.

11. HenosnspHas u nossipHast KOBaJEHTHAs CBA3b.

12. KoopauHanoHHas CBsA3b, €€ OOIIHOCTD M OTJINYUS OT KOBAJIEHTHOW CBA3H.

13. WoHnHas cBs3b, IPUIHHBI BOSHUKHOBEHHS 1 OCHOBHBIE CBOICTBA.

14. BonoponHas cBsi3b, YCIIOBUS €€ BO3HUKHOBEHUS, €€ CHjla U BJIMSHUE HAa CBOWCTBA
BELIECTB.

15. AmopdHOoe U KpUCTaIINYECKOE COCTOSIHUS TBEP/BIX TEIl.

16. OcoOGeHHOCTH CTPOCHUS M CBOMCTB aTOMHBIX, HOHHBIX U MOJICKYJISIPHBIXKPUCTAIIIOB.

17. dakTopsl, BAUSIOMME HA CKOPOCTh XUMHUECKUX PEAKLIUH.

18. 3akon neiictBust Macc. OCOOEHHOCTH €T0 MPUMEHEHHS K PEaKIHsIM BreTepOTreHHBIX
cucremax.

19. KoncraHTa CKOPOCTH XUMHUYECKOH PEaAKIINH.

20. YpaBuenus Appenunyca u Bant-I'odda.

21. DHeprus akTHBAIUH.

22. CocTosiHuEe XMMUYECKOI'0 paBHOBECHSI.

23. KoncranTa paBHOBeCHS.

24. Tlpunuun Jle-1llarenbe, onpeneneHre CIBUra paBHOBECHS B CUCTEMaX NMPHUU3MEHEHUHU
TeMIIepaTyphl, JaBJIeHUs U KOHIEHTpanuil. [[puMeHeHne K TeTeporeHHBIM CHCTEMAM.

25. TennoBo# 3(h(peKT XUMUUECKOH peaKInH.

26. 3akoH 'ecca u ciieACTBUS U3 HETO.

27. CranpapTHas TemaoTa o0Opa3oBaHUs U €€ UCIOJIb30BAHUE MPU pacueTax TEIIOBBIX
s dexTos.

28. Ilonsartue 06 >HTpONUH.

29. Crioco0bl BRIpaXEHUS KOHIIEHTPAIIUH PACTBOPOB.

30. KonnuratusHble cBOMCTBa pacTBOpoB. 3akoHbl Payns u Bant-I'odda.

31. M3oronnmveckuii K03)PUITUEHT U ero PU3NIECKUI CMBICI.

32. KonnuecTBeHHBIE XapaKTEPUCTUKHU MPOLIECCA IIEKTPOIUTHIECKOMN JUCCOUAIIIH.

33. YcnoBust HEOOPaTUMOCTH HOHHBIX PEAKIINH.

34. MoHHOE MpOu3BEICHUE BOJIBI.

35. BomopoaHsblii moka3aTeb.

36. OcHOBHBIE CITy4au TUAPOIIN3a COJIEH.

37. CreneHb ¥ KOHCTaHTA THAPOITU3A.

38. M3BecTKOBBIN 1 N3BECTKOBO-COJIOBBIM METOBI YMATUCHHS.

39. OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE PEAKITHN

40. 3aKOHOMEpPHOCTH psijia HANIPSHKEHUI METalIoB.

41. BzauMonelicTBHE METAILIOB C BOJOHW H KHUCIOTAMHU-HEOKUCIUTEISIMH.

42. B yeMm cymHoCTh 00bEMHOI0 aHaIu3a?

43. Yrto Takoe ToYKa SKBUBAJICHTHOCTH U KaK OHA (pukcupyercs?

44, Kaxum TpeOOBaHUSAM JIOJIKHBI OTBEUATh PEaKIUH, IPUMEHsIeMbIe B 00bEMHOM aHaiu3e?

SouhrwnE
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45. Kakoli pacTBOp Ha3bIBalOT TUTPOBAaHHBIM? B Kakux eIuHUIAX BbIpaXaroT TUTP?

46. Kakue pacTBOpBI HAa3bIBAIOTCS "MPUTOTOBICHHBIMU" 1 "yCTaHOBIICHHBIMU"?

47. Kakas peakuusi JI€KUT B OCHOBE METO/1a HEUTpanu3auuu’?

48. Kakue BemecTBa onpeaesssioT METOIOM HEHTpaIh3aIuu?

49. UYro takoe nnaukatopsl? Kakue MHANKATOPBI IPUMEHSIOT B METO/I€ HEHTpanu3anumn?

4. METOAUYECKHUE MATEPHAJIBI, OIPEJEJIAIOINUE ITPOLEY PbI
OLIEHUBAHUS 3HAHUI, YMEHWI, HABBIKOB U (MJIN) OITBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILErO KOHTPOJIS MPOBOAUTCS ¢ OMOIIbI0 CHUCTEMBI
JIMCTAHIIMOHHOTO OOydYeHHs WM KoMIbloTepHOW mporpammbl Moodle. Ha tectupoBanue
orBogutcss 20 wMuHyT. Kakaplii BapuaHT TeCTOBbIX 3ajaHuil BkmodaeT 20 BOIpPOCOB.
KonmdecTBO BO3MOXHBIX BapHaHTOB OTBETOB — 4 i 5. CTyaeHTy He00X0AUMO BBIOPATh OJWH
NPaBUJIBHBIN OTBET. 3a KaX/Iblil TPABUIIBHBIN OTBET HA BOIIPOC MpucBanBaeTcs 5 6amioB. lkana
nepeBoja: 19-20 npaBUIBHBIX OTBETOB — OLIEHKA «OTIMYHO» (5), 15-18 mpaBMIIbBHBIX OTBETOB —
OlleHKa «xopoiio» (4), 12 mpaBWIbHBIX OTBETOB — OLIEHKAa «yJOBJeTBOpUTEIbHO» (3), 1-11
IPaBUJIbHBIX OTBETOB — OLICHKA «HE yJIOBJIETBOPUTEIBHO» (2).

OHpOC KaK CpEACTBO TCKYLICTO KOHTPOJISI MPOBOAUTCA B (bopMe YCTHBIX OTBCTOB Ha
BOIIPOCHKI. CTy,HeHT OTBEYAECT Ha IMOCTABJICHHBIN BOIIPOC Cpa3y, BpEMs Ha IMMOAT'OTOBKY K OTBCTY
HE NIPCIOCTABIIACTCA.

HpaKTquCKHC 3aaHus KaK CpEACTBO TCKYLICTO KOHTPOJII HNPOBOIAATCA B MMMCHbMEHHOM
q)opMe. CTYI[CHTy BBIAACTCA 3aJaHNUC U ITPEAOCTABIISACTCA 20 MHUHYT AJId IMOATOTOBKH K OTBCTY.

HpOMe)KyTO‘-IHaH arrecranus

DK3aMeH TPOBOJUTCS B yCTHOU (opMme. M3 sK3aMEHAITMOHHBIX BOIPOCOB COCTABIISIETCS
20 »K3aMeHalMOHHBIX OwmneroB. Kaxknplii Ouier cOCTOMT W3 Tpex BOMpocoB. KomruiekT
HK3aMEHAIMOHHBIX OUJIETOB MPECTaBICH B y4eOHO-METOINYECKOM KOMILIEKCE TUCIIUIUIAHEI.

Ha noaroroBky k oTBeTYy CTyIEHTY npeaocTasisiercs 20 MUHYT.
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