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Pabouast mporpamMma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

e (eneparbHOTO TOCYJAPCTBEHHOTO 00pa30BaTELHOTO CTAHIAPTa BBICIIETO 00pa30BaHUS
no crneuuanbHoctyu 36.05.01 Berepunapusi, yTBepKIE€HHOTO IpHUKa3oM MMHHCTEpCTBA
obpazoBanus u Hayku P® ot 22 centsops 2017 r. Ne974;

e [OpsAAKAa OpraHu3allMl M OCYIIECTBICHHS 0Opa30BaTENbHOW JEATEIBHOCTH IO
o0pa3oBaTeNbHBIM IPOTrpaMMaM BBICHIET0 00pa30BaHUS — MporpaMMaMm OakajaBpuaTta,
nporpaMMaM CleqUaluTeTa U IporpaMMaM MarucTpaTypbl, YTBEP)KIEHHOTO MPHUKa30M
MunucrepcrBa oopazoBanus U Hayku P® ot 06.04.2021 r., Ne 245;

e npodeccuoHanbHOro craHaapra «PaboTHUK B 00JacTH BETEPUHAPUM», YTBEPHKAECHHOTO
MuHHCTEpCTBOM TPYAa U colranbHOM 3amuThl PO ot 12 okta6ps 2021 r. Ne712n

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO MPOTPAMMY:

KaH[. OHOJI. HAYK, JOLEHT A.K. IluBoBap

Pabouyas nmporpamma paccMoTpeHa Ha 3acenaHnu Kadeapsl Xumun (mporokoa Ne 9 ot «15» anpens
2025 r.).

3aBenyrommii kadgeapou A.K. IluBoBap

Pabouas nporpamMmma peKOMeHJ0BaHa K UCIIOJIb30BAHUIO B YUEOHOM IPOLIECCE METOIUYECKON
KoMHuccHel (akyabTeTa BETepUHAPHON MeUIMHBI (poTtokon Ne 9 ot «30» anpens 2025 1.).

IIpencenaresib MeTOAUYECKON KOMHCCHHU M.H. I'epmanenko

PykoBoauTenb 0CHOBHOM NpodecCHOHAIBbHOMI
o0pa3oBaTe/ibHOI MPOrpamMMbl JL.IO. HectepoBa




1. lpeamer. Lean u 3aKa4yu AUCUMILIMHBI, €€ MECTO B CTPYKType
00pa3oBaTeJIbHOI MPOTrPAMMBI

Heoprannyeckasi 1 aHAJMTHYeCKAsA XUMMA — JUCHUILIMHA, U3y4arollas COeAUHEHUs,
oOpa3yeMble HEOPraHMYECKUMH 3JIEMEHTAMH, KA4E€CTBEHHbBIE W KOJIMYECTBEHHBIE METO/bI
OIIpeJIeNIEHUs] COCTaBa BELIECTRA.

IIpenmeroM IMCHMIIMHBI SBISETCS TEOPETUYECKUE OCHOBBI HEOPraHUYECKOW M
AQHAJIUTUYECKOW XMMHUM M CBOICTBa BaXXHEWIIMX OWOTE€HHBIX M TOKCHYHBIX XMMHUYECKHX
AIIEMEHTOB M 00pa3yeMbIX MU HMPOCTHIX M CIOXKHBIX HEOPTaHMYECKUX BEIIECTB

Heablo AMCHUIUIMHBI SBIsETCS (OPMUPOBAHHE y CTYIEHTOB CHUCTEMbl 3HaHUH 00
CBOICTBaxX 3JIEMEHTOB U UX COCAUHEHMM, HAYyYUTh NPEACKA3aHUIO0 BO3MOXKHOCTU U HAIIPABJICHUS
POTEKaHUs XMMUYECKUX PEaKLUi, yCTaHaBIMBATh B3aUMOCBSI3M MEX/1y CTPOEHUEM BElLIeCTBA U
€ro XUMHUYECKMMHM CBOMCTBaMM, CIIOCOOCTBOBAaTb OCBOEHMIO CIELUAIbHBIX JUCLUUIUIMH U
BBIIIOJIHEHUIO 33JaHUI [0 KAueCTBEHHOMY M KOJIMUYECTBEHHOMY XHMUYECKOMY aHAJIM3y KOPMOB,
MOJIOKa, KPOBHM KMBOTHBIX C LIEJIbIO OOHApY>KEHHs Pa3IMYHbIX MUKPOAJIEMEHTOB, SA0XUMHKATOB,
HECTULIUJIOB U T.JI.

OCHOBHBIMH 32]a4aMU U3Y4YECHUS TUCLUILINHBI SIBIISIOTCS:

® O03HaKOMHUTh OOydYaloIUXcid C OCOOCHHOCTSIMM XHMHMYECKHMX CBOWCTB Ba)KHEHIINX

OMOTreHHBIX MAaKpO- M MHUKPO3JIEMEHTOB, a TAaK)Xe 3JIEMEHTOB, COEIMHEHUS KOTOPbIX

IPEJICTABIISIIOT COOON OMACHOCTh JJISl OKPY’KAOILEN Cpe/Ibl;

e BbIpabOTaTh OTBETCTBEHHOE OTHOIIEHHE K IMPUMEHEHHIO CPEJICTB XUMH3ALMU B HX

Oyay1el NpakTUYECKOM NesTeIbHOCTH;

® HayuWuThb II0JIb30BATHCA MPOCTEHIIMM Ja0OpaTOPHBIM OOOPYJOBAaHMEM, XMMHUYECKOMN
MOCYJIOW U M3MEPUTEIILHBIMU MPUOOPaAMU;
® VYCBOMTb HAaBBIKM pAacueTOB C MHCIOJb30BAaHHMEM OCHOBHBIX IOHATUH M 3aKOHOB

CTEXMOMETPUH, 3aKOHA JEHCTBYIOIUX MACC, MOHATHHA BOJOPOIHBIA M TMAPOKCUIIBHBII

MOKa3aTelu M pPacyeToB, HEOOXOIUMBIX [UIsl MPUTOTOBJIEHHS PACTBOPOB 3aJJaHHOTO

COCTaBa.

MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl.

HucuuruimHa «Heopranuueckas aHaTUTHYECKash XUMHs» OTHOCHTCA K 0A30601 4acTu
(1.0.17) ocHOBO# mpodeccHoHaIbHOI 00pa30BaTEIBFHON MPOrpaMMbl BBICIIEI0 0Opa30BaHHUS
(manee — OITOIT BO) mo nHanpasienuto noarotToBku 36.05.01 «Betepunapusi».

OcHOBBIBa€TCS Ha pacHIMpEeHUU U YriayOJeHUW 3HAHWW, YMEHHIl, HaBBIKOB U
KOMIIETEHIIMH, Cc()OpPMUPOBAHHBIX B CpeaHed Ikone Ha 0a3e JAUCHUIUIMHBI  «XHUMHUS».
JucuuminHa yuTaercs B MEPBOM CEMECTPE M MPEIIECTBYET U3yUYEHUIO MaTEpPUAIOB MO KypCy
«Opranuueckass XuMust U (pu3KosuIonIHas XUMUs», «buosornyeckas XUMus» U CHEIHATIbHBIX
JTUCLIUIINH; SIBJISIETCS TEOPUTUYECKOM 0a30il 17151 MPOXO0KIEHUS IPAKTUKH B 1TAOOpATOPHUH.



2. IlepeyeHb IVIaHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO IMCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM

NMPOrpaMMbl
Koawbt DopMyIHPOBKA NuaukaTopbl ILiiaHnupyembie pe3yJibTaThl
KOMHeTeHIII/Iﬁ KOMIICTCHIINH JOCTHKCHUSA oﬁyqe}mﬂ
KOMIICTCHIIUH
YK-1 Cniocoben ocymectBisATh YK 1.2. OcyuiectBisieT| 3Hams. NPUHIMITBL U METOBI
KPUTUYECKUI AQHAJM3TIONCK M KPUTHYECKH| CHCTEMHOIO MOAXO0/a aHAIM3a U
NpOOJNEMHBIX  CUTYallHilaHATH3UPYET CHHTe3a HH(pOpMALHH.
HAa OCHOBE CHCTEMHOTOUH(OPMAIIHUIO, YMeETb: OCYIICCTBIATE TOUCK
MOAX0/Ja, BBIPAOATHIBATHHEOOXOIUMYIO 1 KPUTHYECKN  aHAJIM3UPOBATH
CTpATETHUIO JACHCTBUI pelIeHnst 1ocTaBIeHHOH| THPOPMALIO; TPUMCHATD
3a1aun MIPUHIUAIIBI n METOABI
CHUCTEMHOI'O nojaxoaa JIS
peII€HK NOCTABJICHHBIX 3a1a4.
HMeTh HABBIKH:
MPAKTHIECKOTO BEIOOpa
ONTAMATBHBIX croco0oB
pCeIICHUA 3aaa4.

OIIK-4 Cnocoben ucnonb3osats (OIIK-4.1 Mcnionb3yet B | 3namy: TEOPETUUECKUE
B 1podeCCHOHATBHOM mpodecCHOHAIBHOM OCHOBBI HEOPraHMYECKOH U
NEATENbHOCTH  METOJBI [feqTebHOCTH METONLI | AHAIUTHYECKOH  XUMUH |
peuieHus 3a/1a4 C |pereHust 3724 C BO3MO>KHOCTh ux
MIPUMEHEHUEM pUMeHEHHEM NpUMEHEHUA B npocgeccuo-
COBPEMEHHOTO COBPEMEHHOTO HaJIbHOM JESTEIbHOCTH;
o0opynoBaHus npu, YMeTh: MIPUMEHSATH
pazpaboTke HOBBIX | CPYHOBAHIA TPH OCHOBHBIE 3aKOHBI U METO/BbI,
TEXHOJIOTHI1 Hpa3pa60TKevH0BHX IIPUCYILIHE HEOPraHUUYECKON
HCII0JIb30BATh [TEXHOIOTH Y AaHAJIMTUYECKOU XUMHH JJIS
COBpPEMEHHYI0  Tpode- pemeHus 3axad Mnpogeccruo-
CCHOHAJIbHYIO MeTo- HaJIbHOM JAESITEbHOCTH;
JOJIOTUIO JUIsl TIPOBEZE- HMeTh HABBIKH:
HUS  DKCHEPHUMEHTalb- TEOPETUUECKHUX u
HBIX HCCIEAOBaHUN U MPaKTUYECKHUX OCHOB
HUHTEpIpeTaIuu 170'¢ HEOpPraHUYEeCKON M aHaJIUTHU-
pE3yJIBTAaTOB 4yeckoil xuMuu B npodeccu-

OHAJILHOH NESITEILHOCTH.




O0bémM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

OuHo-
3aouHas
Ounas ¢hopma oOyueHus dhopma 3a0tHad
00y4YeHHS opma
00y4YeHHS
B T. 4. 110
Buasr pabot cemecTpam BCETO BCEIo
BCETO o
3)
=
3]
—
OO6mast TpyA0EMKOCTD AUCIUILIAHBI, 3/108 3/108 -
3ad.ell./9acoB, B TOM YHCIIE
KoHTakTHas paboTa, 4acoB: 36 36 -
- JIEKIIAHU 16 16 -
- IPAKTUYECKHUE 3aHATHUS - - -
- 1abopaTopHbBIE PaOOTHI 20 20 -
CamocTosTenpHas paboTa, yac 37 37 -
KoHTpoJIb, YacoB 35 35
Bun npoMexyTouHOM artecTanuu (3a4€rT, JK3aMEH JK3aMEH -
PK3aMEH)
4, Copaepxanue Q1M CHUITHHBI
4.1. Pa3nenbl IMCUMIIMHBI M BUIBI 3aHATHH (TeMATH4YeCKHUIl TJIaH).
rjl\ji Paznen pucuumimHel JI 113 JIP CPC
Ounas hopma 00yueHus
Pasnen 1. OcHOBBI 00111€H XUMHHT 8 14
1 Tema 1. Knaccuduxanus HeopraHndeckux 9 4
" |coequHennii. OCHOBHBIE OHATHS U 3aKOHBI XMMHH
9 Tema 2. Ctpoenue aroma. [leproguueckuii 3aKoH. 9 5 4
" [Xummnueckas CBA3b
3. [Tema 3. Xumuueckasi KHHETHKA 2 2 2
4. [Tema 4. PacTBOpbl. PacTBOpBI HEANEKTPOINUTOB. 2 2 4
Pasnea 2. PaCTB?pLI 3J1eKTPOJIUTOB. OCHOBBI 5 8 12
HEOPraHN4YecKoil XUuMUM
5 Tema 5. Teopust SJIEKTPOIUTUYECKON TUCCOLUALIUN. 5 5 4
" Bomopoanslii moka3zatenb. [ uapoans3 cosei
6 Tema 6. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC 9 2 5
[peaKImm
7. [Tema 7. KoMIIEKCHBIE COEIUHEHUS 1 2 2
8. [Tema 8. Xumus S-, p-, d-a1eMeHTOB 1 2 4
Pasznen 3 AHaaurnueckasi XUMHUA 2 4 11
9 Tema 9. [Ipeamer u 3a7aun aHATUTUYECKOW XUMUMU. 1 5 5
" [KauecTBeHHBIN U KOJWYECTBEHHBIN aHAIN3
10. Tema 10. OObeMHBIH 1 BECOBOI aHATH3. 1 2 6
BorauciaeHus: B aHAIUTHYECKON XUMUU
Bcero 16 20 37

OuHo-3204Has popma o0yueHUst




4.2. ConepxxaHue pa3/iesioB y4eOHOM AUCHUNIHHBI

Paznen 1. «O0mas xumus».

Tema 1. Knaccugpukauyua neopzanuueckux coeounenuit. OcHoeéHble NOHAMUA U
3AKOHblL XUMUU

1.1. OcHOBHBIE KJTaCChl HEOPTaHMUECKHUX coeauHeHn. OTpeeeHus U CBOMCTBA.

1.2.  CrexuoMerpusi: MOJIb, TIOCTOSIHHAsE ABOTaJIpo, MOJISIpHAs Macca, 3aKOH COXPaHCHUS
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo, XHUMHYECKUH OSKBHUBAJICHT, (DaKTOp HSKBHUBAJICHTHOCTH,
MOJIIpHAsi Macca SKBUBAJICHTA, 3aKOH YKBUBAJICHTOB.

Tema 2. Cmpoenue amoma. llepuoouueckuit 3akon. Xumuueckasn cé:a3w

2.1. CrpoeHue aroMa, OCHOBHBIC TMPUHIMIIBI KBAaHTOBOW TEOPUHM CTPOCHHS BEIIECTB;
KBAaHTOBbIE 4YHCJA: TJIABHOE, OpOMTAIbHOE, MAarHUTHOE U CIHMHOBOE; SHEPreTHUECKUE YPOBHU U
MOAYPOBHH aTOMA; TIPHHIIHITHI 3aMIOJTHEHHUS AJIEKTPOHHBIX OPOMTANICH aToMa B OCHOBHOM COCTOSTHHIH:
npuHIm [aymu, npaBuino XyH/ia; 2JIeKTpOHHbBIE EMKOCTH OpOUTAJICH, IIOTyPOBHEH U YPOBHEH aToMa;
CITOCOOBI 3aIMUCH AIIEKTPOHHBIX (POPMYIT aToMa

2.2. TIlepmomuueckmii 3akoH JI.M. MenpgeneeBa: coBpemeHHas  (OPMYIHPOBKA
NEPUOJIMUECKOTO0  3aKOHA; CTPYKTypa IEPUOJMYECKOM cUCTeMbl, IpaBwia KieukoBcKoro;
NEPUOANYHOCTb U3MEHEHHSI CBOMCTB aTOMOB 3JIEMEHTOB.

2.3. XumMHUecKasl CBSI3b: THITbI XUMUYECKON CBS3U; XAPAKTEPUCTUKU CBS3EH: IEKTPUUCCKUC
JIUTIONIbHBIE MOMEHTBI, S((EKTUBHBIE 3apsabpl aTOMOB, CTENEHb WOHHOCTH, HAIPaBIEHHOCTh H
HACBIIIEHHOCTh, SHEPIUs W JJIMHA CBSI3M; METOJ| BAJICHTHBIX CBS3EH; CUTMa- W TIHM-CBSI3H, THIIbI
THOpUIN3ALUMN aTOMHBIX OpOWTaJel U TeOMEeTpUs MOJEKYJ; METOJ MOJEKYSIPHBIX opOuTaiei;
MIPUMEHEHUE TEOPUH XUMUIECKOU CBSI3U B XUMHUU M OHOJIOTHH.

Tema 3. Xumuueckasa kunemuxa

3.1. CkopocTh W DHEpreTMKa XHMHUYECKOM PEaKIMW: CPEIOHss W HWCTUHHAS CKOPOCTh
XMUMHUYECKOM peakuuu; (akTopbl, BIMSIONME HA CKOPOCTh PEAKIMK; XMMHUECKas peakiMs Kak
TIOCJIE/IOBATENbHOCTD 3JIEMEHTAPHBIX CTaJUi; 3aKOH JEHCTBYIOIIMX MAcC ISl AJIEMEHTApHOM CTauu
XUMHUYECKOM peaKkIy, KOHCTaHTa CKOPOCTH PEAKIIMH; 3aBUCUMOCTb CKOPOCTH XUMHMUYECKON peaklun
OT TeMIEPaTypHl.

3.2. IIpauno Baur-TI'odda,

3.3. DHeprusi aKTUBAIMH, SHEPIETUYCCKHN Oaphep, aKTUBHPOBAHHBIN KOMIUICKC, KaTallu3,
KaTanu3aTrop, (hepMeHT; 3HAUeHHUE YYEHHUSI O CKOPOCTH XMMHUECKOM PEaKkIMu B XHUMHUH, OUOJIOTUH U
CEITbCKOM XO35I1CTBE.

3.4. XumMHUYEeCKOe PaBHOBECHE KaK KOHEUHBIM pPe3yJbTaT CaMONPOU3BOJIILHOTO MPOTEKAHUS
00paTHMOM peaKiuy, TUHAMUYECKHN XapakTep XWMHYECKOTO PaBHOBECHS], MPU3HAKH HCTHHHOTO
paBHOBECHS, 3aKOH JEUCTBYIOLIMX Macc JUIsl XMMAYEeCKOoro paBHoBecus, npuHiui Jle Illarense, posb
XUMHUYECKUX PABHOBECHI B IPUPOJIE.

Tema 4. Pacmeoput. Pacmeopul neanekmpoaumos

4.1. PacTBOpBI.

4.2.PacTBOpPBI HEJIEKTOIUTOB.

4.3. CnocoObI BBIpaKEHHST KOHIICHTPAIIMK PAcTBOPOB. MosipHas KOHIICHTPAITHSI, MOJISIPHAS
KOHIICHTpAIMsl SKBUBAJICHTAa, MAaccoBasl NIOJsI, TUTP, TEPMOAUHAMHUYECKUE IMPUYMHBI OOpa3OBaHUS
PacTBOPOB, (PU3MUECKUE U XMMUUECKUE CHJIIbI, 00YCIIOBIIMBAOIIIE 00pa30BaHUE PaCTBOPOB.

Paznen 2. «PacTBOpbI HEATeKTOPOJHMTOB. OCHOBBI HEOPTAHNYECKO XMMUM»

Tema 5. Teopusa rnexkmporumuueckou ouccoyuayuu. Booopoonwiit noxazames.
Tuoponus coneit

5.1. Teopus 37€KTPOIUTUUECKON TUCCOLUALIUIN; OTIIMYNE CUITbHBIX 3JIEKTPOJIMTOB OT CIIA0BIX.

5.2. Tumbl CHJIBHBIX DJEKTPOJMTOB; THApATAllds WOHOB, AaKTUBHOCTh, Kod(durmeHTt
AKTHBHOCTH.

5.3. Tumbsl cnabbIX dJEKTPOJIMTOB, KOHCTAHTHI W CTENEHHM JUCCOIUAIMH  CIA0BIX
3JIEKTPOJIUTOB.

5.4. Boma kak cnalOblif 3JEKTPOJIMT, WOHHOE NPOM3BEACHUE BOJBI, BOJOPOAHBIN U
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THIPOKCHIIHHBIN OKA3aTeNH PACTBOPOB, CIIOCOOBI M3MEPEHUS BOJIOPOTHOTO TIOKA3ATEIs.

5.5. By(depnbie pacTBOPHI.

5.6. I'maponus cosieit, TUIbI TUAPOIN3a, KOHCTAHTHI U CTENEHU TUIPOJIM3a COJICH; 3HaYeHUE
PacTBOPOB CUJIBHBIX U CJIA0BIX AIEKTPOJIMTOB B XMMHUH, OUOJIOTHN M TEOXUMHHU.

Tema 6. OkucaumenvHno-60ccmanogumenbHvle peaKyuu

6.1. OxuCIUTETHHO-BOCCTAHOBHUTEIILHBIC PEAKIIMHM: CTENEeHb OKHCJICHHWS, OKUCIUTEIH |
BOCCTaHOBHTEIIM; COCTaBJICHUE YPAaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI

6.2. OKHCIUTETHHO-BOCCTAHOBUTEIILHBIE MOTEHIMAIIBI, YpaBHeHHWE HepHcra; omnpeneneHue
HAaIpaBJICHUsI POTEKAHUsI OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIUI C MMOMOIIBIO OKUCIUTEIHHO-
BOCCT@HOBUTEJIBHBIX TTOTEHIMAJIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IIPUPOJIE.

Tema 7. KomniekcHule coeOunenus

7.1. KoMrulekcHbIE COCIMHEHHS: CTPOSHHE KOOPAMHAIIMOHHOW CQephl KOMITIEKCHBIX
COCMHEHUH: KOMILJIEKCOOOpa3oBaTelib, JIMTaHJIbl, JOHOPHBIE AaTOMbI JIMTAHJIOB, JEHTaTHOCTb,
KOOPJIMHAIIMOHHOE YHCJIO, TEOMETPHUS KOOPAMHAIIMOHHOW c(epbl; BHemHec(EepHbIC HOHBI,
KOMIUTEKCHI € XeJIaT000pa3yoMMHI U MAKPOITUKINICCKUMH JITaHIaMU.

7.2. YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHUI B PACTBOPAX, KOHCTAHTbI YCTOMYMBOCTH M
KOHCTaHThl HECTOMKOCTH; (AKTOPBI, BIMSIONIME HA YCTOWYMBOCTh KOMIUICKCHBIX COCAMHEHUN B
pacTBoOpax: TeMIIepaTypa, XeJIaTHbIM W MaKpOIMKINUeCKUil 3(h(heKThl, 3apsa LEHTPATbHOIO HOHA-
KOMIUTEKCOOOpa3oBaTeis.

7.3. Teopurs KOOPAMHAIIMOHHONM XMMUYECKOHN CBSI3H, 3HAUEHUE KOMITJICKCHBIX COCTMHEHHUH.

Tema 8. Xumus s-, p-, d-21emenmos

8.1. Bogopoa, Bojma. OCOOCHHOCTH CTPOCHHS aTOMa BOJOPOJa, XMMUYECKHE CBOKCTBA
MOJIEKYJIIPHOTO BOAOPO/IA.

8.2. Dnementsl [A - moarpynmbl. Onementsl [IA - moarpymmel. Onementst IIIA -
noArpynnsl. JneMeHTsl IVA - moarpymnmsl. O01iye XuMHU4eCKHe CBOMCTBA 3JIEMEHTOB.

8.3. Dmnementst VA - moarpynmbl. JnemeHTbl VIA-noarpynmbsl. OnemeHTbl VIA-
noarpynmnsl. OnemenTtsl VIIIA - noarpynnsl. O0uiue XuMu4yeckue CBOWCTBA AJIEMEHTOB.

Pasznea 3. «KAHamTH4yecKkass XUMHASD>

Tema 9. [Ilpeomem wu 3adauu ananumuueckou xumuu. Kauecmeennwtii u
KOJIUueCmeeHHblil aHAIU3

9.1. [IpenMeTsl ¥ 33/1a4H AaHATUTHYECKON XUMUH.

9.2. OCHOBHEIE TOHATHS KOJIMYECTBEHHOTO W KA4eCTBEHHOro aHaln3a. KadecTBEeHHBIHM
xuMuuecknit ananus. Kimaccudukaims MeTo/10B KOJTUYECTBEHHOTO XMMHUYECKOTO aHaIn3a.

9.3. OcHOBHBIE XUMHUYECKHE CBOMCTBA BEIICCTB, JCXKAIUE B OCHOBE KOJIIMUECTBEHHBIX U
KaueCTBEHHBIX OINpe/eIeHII. 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKIIUM.

Tema 10. Oovemnutii u 6ecosoil ananu3. Botuucnenus ¢ ananumuueckoi xumuu

10.1. O6bémubIi 1 BecoBol aHanu3. OCHOBBI THTPUMETPUUYECKOTO aHAJH3a: PUHIIUITEI U
OCHOBHBIE TIOHSITUSI TUTPUMETPUUYECKOIO OIPEACICHHS, TEOPETHUUECKHE 3aKOHOMEPHOCTH,
CrocoObl TIPOBENCHHS aHaIM3a, OOOPYJOBaHWE KM TOYHOCTh IIPOBEICHHS IKCIIEPUMEHTOB,
CTaTHCTUYECKasi 00pabOTKa pe3yIbTaTOB U3MEPECHHIA.

10.2. OcHOBBI BECOBOTO aHAJIN3a, CYNTHOCTh METOJIbI M PacueThl B BECOBOM aHAJIHU3E.

4.3. IlepeyeHb TeM JeKuuin

Ne O0weM, 4
n/ Tema Jiekuun dopma o0yueHHs
n
Ouynas | 3aouHas OYHO-

3a04YHas1

Pa3zgen 1. OcHOBBI 0011I€l XUMUH

1 Knaccudukanms HEOPraHUYECKUX COCMHEHHIA.
OCHOBHBIE TIOHATHSA Y 3aKOHBI XUMUH. OCHOBHBIE




Ne
n/

Tema Jexnun

O0BeM, U

dopma o0yueHHs

OuHas

3aouHas

OYHO-
3a049Hasn

KJIACCHl HEOpraHW4yeckKux coeauHeHuid. IIpocTteie wu
CJIO)KHBIE BEIIECTBA, OKCHIBI, THAPOKCHUIIbI, KUCIIOTHI,
coJIu. ATOMHO-MOJIEKYJISIpHOE yueHue. MouekyispHas
n aromMHas macca. Moib. OCHOBHBIC 3aKOHBI XHMHHU:
3aK0H COXpPaHEHUsI MACChl; 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTBA; 3aKOH KpPAaTHBIX OTHOUICHUIA; 3aKoH
ABoraJipo; 3aKOH SKBHUBAJIEHTOB.

Ctpoenne aroma. KBaHTOBBIE 4YHCiIa, (HOPMBI
opoutaneit. Ilpunmun Ilaynu. IlocnemoBaTenbHOCTH
3aM0JHEHUs AJIEKTPOHAMH SHEPreTUUYECKUX YPOBHEH B
MHOTO3JIEKTPOHHBIX aroMax llepmogmyeckuil 3akoH U
nepuoauyeckas cucrema /.M. MenneneeBa. 3HaueHus
MEPUOJUYECKOr0 3aKOHa. XUMHUYECKas CBiI3b. leopus
XMMHYECKOM CBSI3HM, CBOMCTa KOBAJCHTHOM W HMOHHOM
CBsA3U. MeTtajuinyeckas U Ipyrue TUIbI CBSI3EH.

Xumunyeckas ~ kuHeruka.  PactBopbl.  CkopocTb
XUMHUYECKON peakuuu. 3aKoH JeHCTBYIOLIUX Macc.
BnusiHue TeMmmeparypbl Ha CKOPOCTb XMMHMYECKOH
peakiuu.  [lpaBunmo  Bant-I'opda.  Xummyeckoe
paBHOBecue. BnmsHue BHEmMHHMX  (AKTOpPOB  Ha
COCTOSIHME XUMHYeCKoro pasHoBecus. [IpmHnmn Jle-
[ITarensbe.

PactBopel.  PactBOpsl  HeanextposmToB. [Ipomecc
pactBopeHus. CrnocoObl BbIpak€HHs] KOHLEHTpalHuu
pactBopoB. KosnuraruBHele CBOWCTBAa pacTBOPOB
(sABIEHME OCMOCa, 3aMEp3aHusl U KHUIIEHUS PacTBOPOB).
3akon Bant-I'odda u 3akon Payms.

Hroro:

8

Pazneu 2. PacTBopbI 251eKTPOJIMTOB. OCHOBBI HCOPTraHMYECKONH XUMHUH

Teopus INEKTPOIUTUYECKOM JMCCOLIMALIUH.
KonuuectBeHHsle XapaKTepUCTUKN nporecca
JUCCOLIMAIIMU: CTENEeHb M KOHCTaHTa JUCCOLMAlUU
cJ1abbIX ANIEKTPOIUTOB. MOHHOE Mpou3BeeHHE BOJIBI.
Bonopoanslii mokazarens. I'mapomus conedt. Tumsl
TUIPOJIN3a

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb
OKHUCIJICHHS. [TpaBuio OonpeAeeHus CTEIECHU
okucienusa. OCHOBHBIE OKHCIIUTEIN H BOCCTAHOBHUTEIIH.
N3MeHeHune cTeneHn OKUCICHUS B 3aBUCUMOCTH OT pH
cpelsl

Komnnekcusie coenuHeHus. CTpoeHHE M CBOMCTBa
KOMIUIEKCHBIX COEIMHEHU M. Howmenxkmarypa
KOMIUIEKCHBIX COEIMHECHUM.

Xumus s-, p-, d-37€eMeHTOB.
Ob6mue CBOHCTBa HIIEMEHTOB I-11 rpyImn
MEPUOIUYECKON CUCTEMBI U UX COCAMHEHMII.




Ne O0BeM, U
n/ Tema Jekuun dopma o0yueHHs
1
Ouynast | 3aouHas OYHO-
3a04Has
O6mue  cBoiictBa  snemeHtoB  [V-VII  rpynn
MIEPUOIUYECKON CUCTEMBI U UX COEIUHEHUM.
O6mme cBoiictBa OuosnementoB [-VIII  rpynm
MEPUOJNYECKON CUCTEMBI U UX COEAUHECHHUIA.
Uroro: 6
Pa3gen 3. AHasmmTHYecKasi XMMHSA
[Ipeamer w©  3a7a4uM AHATUTUYECKOM  XHUMHH. 1
1 KadecTBeHHBIN M KOJMYECTBCHHBLIM aHann3. MeTonabl
KOJIMYECTBEHHOT'O aHAJIN3a
OOBeMHBII W BECOBOW aHaiM3. Beiuncinenus B 1
aHanutuyeckol  xuMuu.  CymHOCTH  00BEMHOIO
aHanu3a. Beluucienus B O0OBEMHOM — aHaM3e.
2 | KuciotHo-ocHOBHOE TUTPOBAHUE.
Kommiekconomerpuueckue METO/Ibl aHaiau3a.
Kectkocts Bonbl. BecoBoii ananu3. BelunciieHus B
BECOBOM aHaJIM3e.
Uroro: 2
Bcero: 16
4. IlepeyeHnb TeM NPAKTHYECKHUX (CEMHUHAPCKHUX) 3aHATHIA
He npenycmorpensr
4.5. Ilepeuenb TeM J1a00PATOPHBIX padoT
O0neM, U
Ne Ha3Banue temsl (opma obyueHus
n/m O4Has 3a04Has OYHO-
3a04yHas
Pa3nen 1. OcHoBBI 0011I€H XUMHUHU
OCHOBHBIE XUMHUYECKHE 3aKOHBI U TTOHSTHSI.
1 Ornpeznenenne MOJISIPHOM MacChl SKBUBAJICHTAa MeTaJljia 2
METO/IOM BBITECHEHUS
2 Crpoenue atoma. [lepuoanueckuii 3aKoH. 5
XUMUYECKas CBSI3b
Xumnueckasi KuHeTHKa. OnpeneneHue CKOpoCcTH
3 XUMHUYECKHUX peakiuil. CMenieHrne XuMH4eCKOro 2
paBHOBECHSI.
4 PactBopsl. [Ipurorosinenue pacTBOpoB 3alaHHON 5
KOHIIEHTpaluu
Htoro: 8

Pazneu 2. PacTBopbl 251eKTPoJIMTOB. OCHOBBI HEOPraHMYeCKOH XUMHUH

Teopust SAEKTPOIUTUUECKON JTUCCOTHAITIH.

1 2
CMmeleHne HOHHOTO paBHOBECHS

2 Bonopoauslii nokasarens. I'uaponus conei 2

3 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU 2




4 | JlBoiiHBIC ¥ KOMIUIEKCHBIC COTH 2
Htoro: 8
Paznen 3. Anajurudeckass XUuMHUsA
1 KauecTBeHHBIN aHAIM3 KATUOHOB U AHUOHOB 2
Tutpumerpudeckuit aHanm3. Tutpbl pabounx 2
pacTBOpoB. MeTo KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
5 YcTaHOBKa TUTpa MPUTOTOBIEHHOTO PacTBOpA.
Omnpenenenue o0IIEH )KeCTKOCTH BOJbI. BecoBoit
ananuz. OnpeeneHne KpUCcTaIn3alliOHHON BOJIBI B
MEJHOM KYIOpOcCe.
Uroro: 4
Bcero: 20

4.6. Buabl caMOCTOATEIbHOM PadoThl CTYEHTOB U IepeYeHb Y4eOHO-MeTOAUYeCKOro
olecrieyeHus: AJ1 CAMOCTOSITeIbHOI padoThl 00y4AIOIINXCSH

4.6.1. IloaAroToBKa K ayIUTOPHBLIM 3aHATHAM

Martepuansl JIEKIMHA  SABISIOTCS OCHOBOM JJII  M3YYEHHUS TEOPETHUYECKOM 4YacTH
JUCLHUIIIIMHBI U IIOATOTOBKH CTYACHTA K IPAKTUYECKUM 3aHATUSAM.

ITpy MOATrOTOBKE K ayAUTOPHBIM 3aHATUSAM CTYICHT JOJIKCH:

- U3Y4YUTh PEKOMEHAYEMYIO JIUTEPATYpY;

- IPOCMOTPETH CAMOCTOSITENILHO JONOJHUTEIBHYIO JINTEPATYPy 10 U3Yy4aeMOM TEME.

OCHOBHOI LENBI0 TMPAKTHYECKUX 3aHATHH SIBISIETCS HM3YYEHHE OTACIBHBIX HambOosee
CJIOXKHBIX M MHTEPECHBIX BOIPOCOB B PaMKaxX TEMBbI, a TAKXKE KOHTPOJIb 332 CTENEHBIO YCBOCHUS
IPONAEHHOIO MaTepraia U X0JOM BBIIIOJHEHUSI CTYIEHTaMU CaMOCTOSITENIbHOM paOOTHI.

4.6.2. [lepevyeHb TeM KypCOBBIX PadoT (IIPOEKTOB)
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-MeTOAMYECKOr0 ob0ecrnieyeHust IS
CAMOCTOSITEJIbHOM Pad0ThI 00y4Yarouxcs

OO0BéM, U

dbopma 00yueHus

Ne <yqe6HO'MeTOﬂquCKOC

Tema camocTosTensHON pabOTHI O4HO-
n/m o0ecrieueHue

O4YHas | 3a04YHasd | 3a04YHas1

Pasngena 1. OcHOBBI 0011I€l i XUMHH

MMunasos II.I'. O6mas u
HeOopraHuvecKas XUMUS.
YuyebHoe mocobme s

Tema 1. . Knaccuduxamnus (cTyaeHTOB BBICHINX|
HEOPraHUYEeCKUX COEIMHEHMI. [arpapHbIX YUeOHBIX|
1. OCHOBHBIE TIOHATHSI M 3aKOHBI BaBeleHW. — JlyraHck.: 4
XUMHAH. M3n-so JIHAY, 2006. — 652
C.
[Munasop III.T. JlyOuikas
K.O. 3amaun U

yIpakHEeHHUs] 1Mo oOmmen |
10




/o

Tema camocToSTEIbHON PabOTHI

O0BéM, u

dbopma oOyueHus

V4eOHO-METOINYECKOE
o0ecrieueHne

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

HEOPraHUYECKOM  XHUMHH.-
Jlyranck.:JIHAY,2008.-
400 c.

[Tonnyonsix, JI. I1. Xumus :
yaebnoe mocobue / JLIL
[TonnyOoHBIX. — MoCKBa :
NHOPA-M, 2024. — 305
C. — (Bricmiee]
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Teker
pinexktponHsid. -  URL:
https://znanium.ru/catalog/p
roduct/2151124 (matal
obOpamenus: 09.09.2024). —
Pexum JIOCTyTIA: o
MOJIIUCKE.

Tema 2. Crpoenue aroma.
ITepunonnueckuin 3aKOH.
XuMuyecKas CBS3b.

[MunaBo UI.I. OOmas wu
HEOpraHWYecKas  XUMHUS.
YyeOHoe mocobue  Juis]
CTYJICHTOB BBICIIINX|
arpapHbIX y4eOHBIX
3aBefcHUN. — JlyraHck.:
N3n-8o JIHAY, 2006. — 652
C.
[MunaBo UI.I'. [lyOurkas
K.O. 3anaun u
YIpaKHEHUST TI0 OO0mIel u
HEOPTaHWYECKONH  XHMHH.-
Jlyranck.:JIHAY,2008.-
400 c.

[Tonmyonsix, JI. I1. Xumus :
yaeOHoe mocobue / JLIL

[TommyoHBIX. — MoCKBa :
MH®DPA-M, 2024. — 305
C. — (Bricmiee]

oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Teker :
hnekTpoHHbli. - URL:
https://znanium.ru/catalog/p
roduct/2151124 (matal
obOpamenus: 09.09.2024). —
Pexum JocTyma: o
MOJIITUCKE.

11




/o

Tema camocToSTEIbHON PabOTHI

O0BéM, u

dbopma oOyueHus

V4eOHO-METOINYECKOE
o0ecrieueHne

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

Tema 3. XuMmuueckass KHHETHKA.

[Munasos LIL.I". O6mas u
HeOpraHUYecKas XUuMHUsl.
Y4eOHoe nocobue as
CTYJCHTOB BBICIIIUX
arpapHbIX y4eOHBIX
3aBeJleHUI. — JIyraHck.:
N3n-Bo JIHAY, 2006. — 652
C.

[Munasos LI, qyOurkas
PK.O. 3agaun u
YIIpaXHEHUS 110 001l 1
HEOpPraHUYECKON XUMUHU.-
Jlyranck.:JIHAY,2008.-
400 c.

[Tonny6nsix, JI. I1. Xumus :
yaeOHoe mocobue / JL.IL.
[TonnyOoHBIX. — MOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricmiee
oOpasoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
Hi1eKTpoHHBIH. - URL:
https://znanium.ru/catalog/p
roduct/2151124 (nara
oOparmenusi: 09.09.2024). —
PexxuMm noctyna: o
MOJIITHCKE.

Tema 4. Tema 4. PacTBOpBHI.
PacTBOpBI HEANIEKTPOIUTOB

I[Mumasos II.I. OO6Omas u
HEeOpraHuyeckas XUMUSL.
YueOHOEe mocoOMe I
CTYJICHTOB BBICIITNX
arpapHbIX Y4eOHBIX
3aBeleHnil. — JlyraHck.:
M3n-so JIHAY, 2006. — 652
C.
[MunaBop II.I. JlyOuikas
K.O. 3amaun "
VIIpaXHEHHs] MO0 OO0IIeld u
HEOPraHUYECKOM  XHUMHH.-
Ulyranck.:JIHAY,2008.-
400 c.

[MonnyOusix, JI. I1. Xumus :
yaeOHoe rocobue / JL.IT.
[TonmyOHBIX. — MoOCKBA :
MH®DPA-M, 2024. — 305
c. — (Bricuiee

oOpazoBanmue). - ISBN 978-

12




/o

Tema camocToSTEIbHON PabOTHI

V4eOHO-METOINYECKOE
o0ecrieueHne

O0BéM, u

dbopma oOyueHus
OYHO-
OYHasl |3a0yHas |3a04Hast

5-16-112558-8. - Tekcer :
piekTpoHHbIN. - URL:
https://znanium.ru/catalog/p
roduct/2151124 (nara
obpamenusi: 09.09.2024). —
Pexxum gocTyna: mo
MOJIIUCKE.

Pa3znea 2. PacTBopbI 3J1eKTPOJUTOB. OCHOBBI HEOPraHUYeCKONH XUMUH

Tema 5. Teopus 31€KTPOIUTHYECKOH]
T CCOIIMAIINHN. Bonopoansiij
rmokaszarelib. [ uaponns coneit

[Munasos LI.I". O6mas u
HEOpraHNYecKas XUMHUsl.
Y4eOHoe nocobue ams
CTYJICHTOB BBICIIIUX
arpapHbIX y4eOHBIX
3aBelleHUM. — JIyraHck.:
M3n-8o JIHAY, 2006. —
652 c.

[Munasos LII.I". [lyOoumkas
PK.O. 3agaun u
YIIpaXHEHUS 110 00IIeH 1
HEOpPraHUYECKON XUMUHU.-
Jlyranck.:JIHAY,2008.-
400 c.

[Tomnyonsix, JI. IT. Xumus
: yuebHoe nocodue / JI.II.
[TonmyOHBIX. — MoOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricuiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcer :
Hi1eKTpoHHBIN. - URL:
https://znanium.ru/catalog/
product/2151124 (narta
obpammenus: 09.09.2024). —
Pexxum nocrtyna: mo
MTOJIITHCKE.

Tema 6. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH.

I[Mumasos III.I'. O6mas u
HEOpTaHWYECKass  XHMHS.
YueOHOEe mocoOue s
CTYJICHTOB BBICIIINX
arpapHbIX y4eOHBIX]
3aBeneHnil. — JlyraHck.:
M3n-Bo JIHAY, 2006. —
652 c.

[MunaBos HI.I'. [dyOurkas
K.O. 3amaun 151
yIpakHEeHHUs] O oOuel u

HEOPraHUYECKOM  XMMUU.-

13




/o

Tema camocToSTEIbHON PabOTHI

V4eOHO-METOINYECKOE
o0ecrieueHne

O0BéM, u

dbopma oOyueHus

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

Jlyranck.:JIHAY,2008.-
400 c.

[Tonny6nsix, JI. I1. Xumus
: yaebnoe mocodue / JLII.
[TonnyOHBIX. — MoOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricmiee
oOpasoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piekTpoHHbId. - URL:
https://znanium.ru/catalog/
product/2151124 (nara
oOpamenusi: 09.09.2024). —
Pexxum noctyna: mo
MOJIITHCKE.

Tema 7. KommiekcHbie
COCTUHEHUS.

IMumasos II.I'. O6mias u
HEOpTaHWYECKass  XHMHSL.
Yuyebnoe mocobue A
CTYJICHTOB BBICIIIHX
arpapHbIX y4eOHBIX]
3aBeneHnil. — JlyraHck.:
M3n-Bo JIHAY, 2006. -
652 c.

[MunaBos HI.I'. [dyOurkas
K.O. 3amaun u
yIIpaXHEHHUs] 10 OO0IIel u
HEOPraHWYECKOM  XUMUU.-
JIyranck.:JIHAY,2008.-
400 c.

[MoanyOusrx, JI. I1. Xumus
: yueOHoe mocobue / JLII.
[TonnyOHbIX. — MoCKBa :
NHOPA-M, 2024. — 305
C. — (Bpiciee
oOpa3zoBanue). - ISBN 978-
5-16-112558-8. - Tekct :
pnexkTpoHHed. -  URL:
https://znanium.ru/catalog/
product/2151124 (mara
obpamenusi: 09.09.2024).
Pexxum JIOCTyma: o
ITOJIITHICKE.

Tema 8. Xumus S-, p-, d-,
PJIEMEHTOB.

IMumasos III.I'. OO6mias u
HEOpTaHWYECKass  XHMHS.
YuyebHoe 1mocobue  uIA

CTYJACHTOB BBICIIHNX

14




/o

Tema camocToSTEIbHON PabOTHI

V4eOHO-METOINYECKOE
o0ecrieueHne

O0BéM, u

dbopma oOyueHus

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

arpapHbIX Y4eOHBIX
3aBeneHuil. — JlyraHck.:
M3n-Bo JIHAY, 2006. —
652 c.

[Munagos HI.I'. JlyOurnkas|
K.O. 3agaun 151
YIpaKHEHUsT 10 oOuiei u
HEOPraHUYECKONH XHUMHUHU.-
Jlyranck.:JIHAY,2008.-
400 c.

[Tognyonsix, JI. IT. Xumus
: yue6HOe rocobue / JLIL.
[TonayOHBIX. — MoOCKBa :
NHOPA-M, 2024. — 305
c. — (Bricmree
oOpasoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piekTpoHHbId. - URL:
https://znanium.ru/catalog/
product/2151124 (narta
oOpamenusi: 09.09.2024). —
Pexxum noctyna: mo
MTOJIITHCKE.

Pasznea 3. AHaanTnyeckass XuMHS

Tema 9. Ilpeamer u 3amauu
AHAJINTUYECKOM XHAMHH.
KagecTBeHHBIT W KOTWYECTBEHHBIH
aHaJIN3.

TTnnasos II1.T"., benseBa
B.A. Ananutudeckas
xumus. KomruecTBeHHBIN
aHayus. - JIyranck: JIHAY,
2012, 193 c.

[TuBoap A K., {yOurikas
K.O., baGypuenkosa M.II.
MeToudeckue yKa3aHus
10 U3YYCHHIO Kypca
«(AHaTUTHYECKAST XUMUSD):
Hay4yHOE Iocodue. —
UIyranck: ®I'6OY BO
JIHAY 2024.—-73 c.
[MonmyOusix, JI. I1. Xumus
: yue6HOe nocobue / JLII.
[TonmyOHBIX. — MoOCKBA :
NH®PA-M, 2024. — 305
c. — (Bricuiee
oOpa3zoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
pieKkTpoHHBIN. - URL:
https://znanium.ru/catalog/

product/2151124 (nata
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/o

Tema camocToSTEIbHON PabOTHI

V4eOHO-METOINYECKOE
o0ecrieueHne

O0BéM, u

dbopma oOyueHus

OYHasn

3a04Hasn

O4YHO-
3a04YHas1

obpamenus: 09.09.2024). —
Pexxum noctyna: mo
MOJIIUCKE.

AHaTUTUYECKAs XUMHUS :
y4eOHO-METOINIECKOe
rmocobue : B 3 yacTsx.
Yacts 3. Ousuko-
XUMHYECKHE METOIbI
aHaym3a / coct. 1O. H.
Bnacosa, O. U. boiikosa,
T. H. Banyesa [u ap.]. -
Mocksa : Iupexkr-Menuna,
2020. - 133 ¢. - ISBN 978-
5-4499-1831-4. - Tekcr :
piexkTpoHHbId. - URL:
https://znanium.ru/catalog/
product/2140751 (nara
obpamenus: 09.09.2024). —
Pexxum noctyna: mo
MOJIIUCKE.

10

Tema 10. OOBEMHBIN 1 BECOBOH
aHaIn3.

TTnnasos II1.T"., benseBa
B.A. Ananutudeckas
xumus. KomnaecTBeHHBIN
aHayus. - JIyranck: JIHAY,
2012, 193 c.

[TuBoap A K., {yOurikas
K.O., baGypuenkosa M.II.
MeTonudeckue yKa3aHus
10 U3YYCHHIO Kypca
(AHATUTHYECKAST XUMUS):
Hay4yHOE Iocodue. —
JIyranck: ®I'6OY BO
JIHAY 2024. - 73 c.
[TonmyOusix, JI. I1. Xumus
: yue6HOe rocobue / JLII.
[TonmyOHBIX. — MoOCKBA :
NH®PA-M, 2024. — 305
c. — (Bricuiee
oOpaszoBanue). - ISBN 978-
5-16-112558-8. - Tekcr :
piexkTpoHHBIN. - URL:
https://znanium.ru/catalog/
product/2151124 (nata
obpamenusi: 09.09.2024). —
Pexxum noctyna: mo
MOJIIUCKE.

AHanuTHYECKAsT XUMHUS :

16




/o

Tema camocToSTEIbHON PabOTHI

V4eOHO-METOINYECKOE
o0ecrieueHne

O0BéM, u

dbopma oOyueHus

OYHasn

O4YHO-
3a04Has | 3a04Has

y4eOHO-METOINIECKOe
rmocobue : B 3 4acTsx.
Yacts 3. Ousuko-
XUMHYECKHE METOIbI
aHamsa / coct. 0. H.
Bnacosa, O. U. boiikosa,
T. H. Banyesa [u 1p.]. -
Mockaa : [lupekt-Menua,
2020. - 133 c. - ISBN 978-
5-4499-1831-4. - Tekcr :
piexkTpoHHbId. - URL:
https://znanium.ru/catalog/
product/2140751 (nara
obpamenus: 09.09.2024). —
Pexxum noctymna: mo

IIOAIIMCKE.

Bcero

37

4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadOTHI CTY/E€HTOB

He npenycMoTpeHsl.

4.7. IlepeyeHnb TeM H BHI0B 3aHATHI, NPOBOAMMBbIX B HHTCPAKTHBHOMI (popme

Ne
/o

dopma 3aHATUS Tema 3anaTus

WnrepaxktuBHbi MeTOq | O0BEM, U

1.

Jlexuus CrpoeHne aToMa

WuTepakTrBHAs TEKIUS 2

S. DoHJ OLIEHOYHBIX CPEACTB I NPOBEACHNUA MPOMEKYTOYHOM aTTeCTAlluH

[TonHoe onucanue (oHNA OLIEHOYHBIX CPEJCTB TEKYIIEH U MPOMEXKYTOUYHOM aTTecTaluu
o0yyaroImuxcs ¢ MepeyHeM KOMITeTeHLIUH, ONMHUCaHUeM ToKa3aTelleil M KpUTepUeB OLCHUBAHUS
KOMHGTGHHHﬁ, [IKaJI OOCHUBAaHW, TUIIOBBIC KOHTPOJIBHBIC 3aaHWsA U METOJAUUCCKHUE MAaTCPUAJIbL
IIPEICTABIICHBI B IPUJIOKEHUH K HACTOALLEH ITpOrpamMmme.

6. Y4yeOHO-MeTOANYECKOE 00ecTIeUeHHe TUCITUTIINHBI

6.1. PexomeHnnyemasi iuTepatrypa

6.1.1. OcHoBHast iMTEpaTypa

Ne ABTOp, Ha3BaHWE, MECTO M3AAHUS, H3]1-BO, TO/ U3JAHHS, KOJIMIESCTBO Kon-Bo 7k3. B
n/n CTpaHMII o6ubnuoreke.
[Munasos III.I". OOmias 1 HeopraHuveckas XuMus. YdeOHoe rmocodue s
1. | cTyneHTOB BBICHIMX arpapHbIX y4eOHBIX 3aBeneHMid. — Jlyranck.: M3a-Bo 255
JIHAY, 2006. — 652 c.
2 [Munasop HI.I'. [dybunkas X.O. 3agaunm u ympaxHeHHsS M0 oOmei u 380
" | Heopranndeckou xumun.- Jlyranck.:JIHAY,2008.- 400 c.
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ITnmasop III.I'., bemsiea B.A. Anamutndeckas xumusa. KoanmdecTBeHHBIN

ananus. - Jlyranck: JIHAY, 2012, 193 c. 100

[Mogny6nsIx, JI. 1. Xumus : yaeonoe nmocodue / JL.IL. TlogayOHbIX. —
Mocksa : UHOPA-M, 2024. — 305 c. — (Bricmiee o6paszoBanue). - ISBN
978-5-16-112558-8. - Tekcr : anexTponnsiid. - URL: 3J1. pecypce
https://znanium.ru/catalog/product/2151124 (narta obpaiieHus:
09.09.2024). — PexumM JOCTYyIIA: 110 MOIIHKCKE.

6.1.2. JlonosiHuTEIbHASA JIUTEPATYypa

Koi-B0 3K3. B

ABTOp, Ha3BaHWE, MECTO U3IAaHUS, U31I-BO, TOJI U3TaHHS, KOJTHICCTBO CTPAHHI]
onbInoTeKe.

Endumon B. 1. OcHoBbI 00111€# XUMHH : yue0. M0co0. U CTYI. BBICHI.
y4e0. 3aBe[1., 00yJaroml. M0 XMMHUKO-TEXHOJIOT. HalpaB. MOAr0TOBKH / B.
. Enpumos. — 2-e uzn.. — M. : UHOPA-M, 2022. — 256 c. — (Bricmee
obpasoBanue. bakanaBpuar).

AHaJIMTHYECKAs! XUMUS | y4eOHO-METOIUYECKOE MTOCOOUe : B 3 UacTsX.
Yacte 3. Pusnko-xuMuyeckre MeToibl ananusa / coct. 0. H. Biacosa,
O. U. boiikosa, T. H. Banyesa [u np.]. - Mocksa : lupext-Memua,
2020. - 133 c. - ISBN 978-5-4499-1831-4. - TekcT : 37CKTPOHHBIH. - 91 pecypce
URL.: https://znanium.ru/catalog/product/2140751 (mata oOpamicHus:
09.09.2024). — Pexkxum gocTyma: 1mo Mo ImucKe.

6.1.3. [lepuoanueckue U3IaHUA
He npenycMoTpeHsbl.

6.1.4. MeTroanueckue yKa3aHusi AJisl 00y4arOIIUXCH M0 OCBOCHHIO THCHHUIINHBI

Ne i/ ABTOp, Ha3BaHHUE, MECTO U3JIaHUSI, U3/-BO, TOJl U3/IaHUSI, KOJMYECTBO CTPAHUII

[Tunasos LI, IIuBoBap A.K. n1p. Meronndeckue yka3aHus K 1a00paTOpHBIM 3aHATHIM
10 0011el 1 HeopraHuueckol XxuMuu: HayyHoe nocodue / I11.I".ITunaBos, A.K.ITuBoBap,
M.I1.babypuenkosa, H.B.baykoga, XX.O.[dyounkas - Jlyranck: JITAY, 2019. - 78 c. —
URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.

[11.I".IIunaBoB, M.I1.babypuenkoBa 3ajauHuK 10 001N XUMUHN C METOAUKOHN peIIeHus
3aad v WHAUBUAYATbHBIMY 3a1anusvu. — JIyranck: JIHAY, 2012. — 38 c.

[Tunasos L.I'., bensiea B.A. TlocoOue no 6noHeopraHM4eckoi XUMHUU C OCHOBaMH
ananuTHyeckoit. — Jlyranck: JIHAY, 2003. — 102 c.

[TuBoBap A.K., lyounxkas XK.O., babypuenkosa M.II.
MeTtonndeckne yka3aHus M0 U3YUSHHIO Kypca «AHAIUTHYECKAs XUMUS): HAYTHOE
nocobue. — Jlyranck: ®I'bOY BO JIHAY 2024. — 73 c.

6.2. Ilepeuenr pecypcoB HH(POPMALHOHHO-TEIEKOMMYHHKAIIMOHHOH  CeTH

«HTepHeT» (nasee - cetb «AHTEPHETY), HEOOXOAUMBIX JIs1 OCBOCHHS IV CIUTITTHHbBI

No /it HaszBanue nHtepHeT-pecypca, aapec u pekuM J0CTyna
1 Bukunenus — cBoO60Has SHIMKIONEUs. [DnekTpoHHbiit pecypc]. URL:
" https://ru.wikipedia.org/wiki (1ata oopamenus: 20.04.2024).
2 DyHmaMeHTaabHas dIeKTpoHHas onbnuoTeka «dmopa u payHay. [DIEKTPOHHBIN

ecypc]. Pexxum noctyna: http://herba.msu.ru/shipunov/school/sch-ru.htm (nata o6pamenus:
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https://ru.wikipedia.org/wiki
http://herba.msu.ru/shipunov/school/sch-ru.htm

30.04.2024).

3. |http://www.chem.msu.su/rus/library/welcome.html Xumudeckuii moprain
4. |Hayunas snextponnas 6ubiauoreka ELIBRARY.RU
5 [DIIeKTPOHHO-OMOIMOTEYHAsI CHCTEMa M3/1aTeIbcTBA «3HaHUYM» - http://www.
" https://znanium.ru (mara obpamienus: 09.09.2024).
6.3. CpeacrBa odecneyeHusi OCBOCHUS IUCHUATIINHbBI
6.3.1. KomnbiorepHbie 00y4aiye i KOHTPOJUPYIOIIHE POrPaAMMBbI
@DyHKIUS TPOTPAMMHOT0 00eCTIeYeHUs
No | Bug yuebnoro | HaumeHoBaHue mporpaMMHOTO YHEH porp
n/n 3aHATUA obecnieueHus MOJIEIHUPY-
KOHTPOJIb oOyu4aroras
fo1as
1 |[Ipaktuueckue [[IporpamMmma aJist TECTOBOM + - +

OLICHKH 3HaHH CTYJIEHTOB
Moodle

6.3.2. Ayamuo- 4 BUIEOMOCOOHS
He npenycMoTpeHsl.

6.3.3. KomnbioTepHble Npe3eHTALMN Y4eOHBIX KypPCOB
He npegycmoTpensl.

19




7. OnucaHue MAaTepHAJbHO-TEXHUYECKOW 0a3bl, He0OXOAMMOW IJIst
OCYIIIeCTBJIEHHS 00Pa30BaTEJIbHOI0 MPOLECCA MO TMCIUIJINHE

Ne
/o

HaumenoBanue o60pyaoBaH-
HBIX Y4eOHBIX KAOMHETOB,
00BEKTOB JIJIs IPOBEJICHUS

3aHATUI

[lepeuenb 0OCHOBHOTO 000pYI0BaHMS, TPUOOPOB U
MaTEepUajoB

[-410 — y4eOHast ayIuTOpHs
st HPOBECHUS
TEKIIMOHHBIX, J1A00PATOPHBIX
U TPaKTHYECKUX  3aHATHH,
IPYMIIOBBIX "
VHTIBHTyaJIbHBIX
KOHCYJIbTaIIHA, TEKYIIETO
KOHTPOJISI, [IPOMEXYTOYHOU
aTTeCTAllNU u
CaMOCTOSATENILHON paboThI

Cron — 21 wr., ctyn — 39 mwr., mkag — 8 mwrT., TyMO604ka — 4
IT., JIOCKa 2 ., nabopaTopHOoe 00OpyAOBaHUE,
nmaboparopHas mocyna (KoiObl, TUIMETKH, OFOPETKU, BOISHBIC
XOJIOTUITBHUKHU u np.), XUMHYECKHE PEaKTUBHI,
IEMOHCTPAIIMOHHBIC MaTepHalibl (CTEHIBl WU TMp.), y4eOHO-
METOIUYECKIE MaTePHAIIbI.

[-415 — yueOHast ayauTOpHs
s IPOBE/ICHUS
JIEKIIMOHHBIX, J1a00PaTOPHBIX
U [PAKTUYECKUX 3aHATHUH,
TPYIIIOBBIX "
WH/IMBUTYaIbHBIX
KOHCYJIbTALINH,

KOHTPOJIS,
aTTEeCTAINU
CaMOCTOSITENIbHOI PabOTHI

TEKYILIETro
IIPOMEKYTOUYHON
U

Cron — 18 mr., ctyn — 16 mr., mkadp — 2 mT., mKad
BBITSDKHOM — 1 mT., TymOouka — 1 1mr., nabGopaTopHoe
00opynoBaHue (BeChbl TEXHO-XMMHUYECKHE, IKadbl
CYILIWJIbHBIC, BBITSXKHBIC, BOASHBIC OaHU U [Ip.), TabopaTopHas
nocyzaa (KOJIObI, TUIIETKH, OFOPETKH, BOISIHBIC XOJIOIUITHbHIKU
U 1p.), XUMHWYECKHE PEAKTUBBI, JIEMOHCTPAMOHHBIC
MaTepuanbl  (CTEHIIbI mnp.), y4eOHO-METOIUYECKUE
MaTepuabl

u

[-420 — y4eGHast ayIuTOpHs
st IPOBE/ICHUS
TEKIIMOHHBIX, J1a00OPaTOPHBIX
U TNpPAaKTUYECKUX  3aHATHUH,
IPYNIOBBIX "
VH/IMBUTYaIbHBIX
KOHCYJIbTALUH,

KOHTPOJIS,
aTTeCTAINN
CaMOCTOSITENIbHOM PabOTHI

TEKYIIETrO
IIPOMEKYTOUYHON
u

Cron — 22 wr., ctyn — 31 mwr., Tym60uka — 38 mr., mkad
BBITSDKHOM — 2 mT., mKkagp — 10 mr., mKkad cymuiabHbI — 2
[IT., XOJOMWIBHUK — 1 1mIT., aboparopHoe 00OpyIOBaHUE
(Bechl TEXHO-XMMHMYECKHE, MKa(bl CyIIMIbHBIE, BHITSDKHBIE U
np.), JabopaTopHas mocyna (KOoJaObl, MHUIETKH, OIOpPETKH,
BOJISIHBIE XOJOIMJIBHUKM M Tp.), XMUMHUYECKHE PEaKTUBBI,
IEMOHCTpallMOHHbIE MaTepualibl (CTeHIApl U TMp.), y4eOHO-
METOANYECKHE MaTepHaIb




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

21




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 MpoBepoK paboueii mporpaMMel

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

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

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE
YUPEXEHUE BbICILIEI'O OBPASOBAHUS
«IYTAHCKUM I'OCYIAPCTBEHHbBIN AT'PAPHBI VHUBEPCUTET UMEHU K.E.
BOPOILNJIOBA»

®OH/J OHEHOYHBLIX CPE/CTB
no nucuuiuinHe: «Heopranudeckas 1 aHaTUTHUECKAs XUMHUS
CnenuansHocts 36.05.01 Berepunapus

Hanpasnennocts (mpoduiis): bonesnu npoayKTUBHBIX U HEMTPOIYKTUBHBIX )KUBOTHBIX

YpoBeHb npohecCHOHANIBLHOTO 00pa30BaHMs CICIIUATUTET

I'ox Havana 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 KOMIIETEHIIUN KOMIIETeHIINN oOyueHus Texymuit [IpomexxyToun
TEHINU 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.
CHUCTEMHOT'0 pelieHus
moaxonaa, ITOCTaBJICHHOM
BEIpa0aThIBaTh 3a1aun
CTpPAaTEeruio
AercTBUM
Bropoii sTan YMeTh: Pasgein 1. OcHOBEI 00LIEN XUMUAHT Tectrl OK3aMeH
(IpOBHUHYTHIN | OCYIIECTBIATH Paznen 2. PacTBOpHI 37I€KTPOIUTOB. | OTKPHITOTO
YPOBEHB ) TOUCK U OCHOBBI HEOPTAHHUYECKOU XUMHUH THNA
KPUTHYECKH Paznen 3. AHanuTH4eckast XUMHS (BoTIpOCHI IUIst
aHAIIM3UPOBATH orpoca)
HHPOPMAILIHUIO;
MIPUMEHSATH
MIPUHIIATIEL 1
METO/TBI
CHUCTEMHOTO
MOAX0a JUIs
pemieHus
MTOCTaBIIEHHBIX
3aJ1a4.
Tpernii stan HNMeTh HABBIKK: Paznen 1. OcHoBBI 001IEH XUMHN [IpakTnueckue | Ox3ameH
(BBICOKMIA NPaKTUYECKOTO Paznen 2. PacTBOpHBI 37IEKTPOIUTOB. | 3aMaHUs
YPOBEHB) BBIOOpA OCHOBBI HEOPTaHNYECKON XUMHH
OIITHMAJILHELX Paspen 3. AHaimmTrdeckass XUMHS




Kox kontpo- | PopmynupoBka WNunukaTopsl Ortan (ypoBeHb) [Tnanupyemsie HanmenoBanue Momyneit u (unn) HammeHnoBanue o1ieHOUHOTO
TUpyeMOr | KOHTPOIUPYEeMOH TOCTHKCHUS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
croco0oB
pemieHuns 3aaad.

OIIK-4 Crnocoben OIIK-4.1. [TepBsrii aTan 3HaTh: Paznen 1. OcHoBBI 00IICH XMMUN TecTsr DK3aMeH
KCIIOJIb30BaTh B Hcnonszyet B (TIOpOTOBBII TEOPETUYECKUE Pazgen 2. PacTBOPHBI 37I€KTPOIUTOB. | 3aKPBITOTO
npodecCHoOHANBH | IPO(ECCHOHANBHO | YPOBEHB) OCHOBBI OCHOBBI HEOPTaHUYECKON XUMUH THTIA
OU NIEITEILHOCTH | ¥ NesITCIILHOCTH HEOPraHUYECKOU Pasnen 3. AHamuTrdeckas XUMUS
MECTO/JIbl PCIICHUA METO/Jbl PCIICHUA XUMHHU u
3amad ¢ 3amad ¢ BO3MOXKHOCTh WX
IIPUMCHCHUCM IIPUMCHCHUCM MIPUMCHCHUSA B
COBPEMEHHOT0 COBPEMEHHOT0 po¢heCcCHOHANTBHO
obopymoBaHUs obopynoBaHUs 1 AeITeTHHOCTH.
pH pa3padoTKe pH pa3padoTKe
HOBBIX HOBBIX Bropoii sTan YMern: Pasnen 1. OcHOBBI 001 XUMUHA TecTol OK3aMeH
TEXHOJIOTHH U TEXHOJIOTHH (TpOBUHYTHIH | MPUMEHATH Paznen 2. PacTBOpBI 31€KTPOIUTOB. | OTKPBITOIO
HCIIONTb30BaTh 001ENPOPECCHOH | YPOBEHb) OCHOBHBIE 3aKOHBI | OCHOBBI HEOPTAHUYECKOH XUMUHU THTIA
COBPEMEHHYIO AJbHBIX 3a7a4. u Metojiel, | Pazgen 3. AnanuTnueckas XUMus (Bompoch! ISt
poheCcCHOHANBH MIPUCYIIIHE ompoca)

VIO METOZOJIOTHIO HEOPTaHHYECKOM
JUTSI TIPOBEIEHUS U aHAIATUYECKON
OKCIICPUMECHTAJIb- XUMHUHAU JJIsA
HBIX pemieHuss  3amad
WCCIIEIOBAaHUN U npoeccnonaabHO
HHTEPIIPETALUN W NesATeNbHOCTH.

UX pe3yJbTaTOB
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Kon xonTpo-
JIMpyeMou

DopMynupoBKa
KOHTPOJUPYEMOMH

Munukatopsl
JOCTHXKCHHSA

Orar (ypoBeHb) [Mnanupyemsbie HaumenoBanue mosyneit u (1n) HanMmeHoBaHME OLIEHOYHOTO
OCBOCHUS pe3yIIbTaThI pa3aenoB AUCIUITIHEL cpencTBa
Tpetuii sTan HMeTh HABBIKH: Paznen 1. OcHoBBI 00MIEH XUMUN IIpakTrdueckne | DK3aMeH
(BBICOKUTT TEOPETUUECKUX U Pasnen 2. PacTBOpHBI 3J€KTPOJIUTOB. | 33aJaHUSL
YPOBCHB) MIPAKTUIECKUX OCHOBBI HEOPTaHUYECKON XUMUH
OCHOB Paznen 3. AHanuTHYeCKast XUMHS

HEOpPraHWYEeCKOU U
AHAITUTU-YECKOU
XUMUU B
mpoceccu-
OHaJIbHOM
JIESATEILHOCTH
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OIIMCAHME MMOKA3ATEJIEH 1 KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIU, ONMCAHME IIKAJ OIIEHUBAHMUSI

Ne | Haumen | Kparkas [Ipencrasn | Kpurepuu oneHuBaHus [Ixana
n/ | oBaHME | XapaKTepPUCTHKA eHue OLICHUBAHMUS
II | OLIEHOYH | OLIEHOYHOTO OLICHOYHOI
oro CpencTBa 0 CpeacTBa
CpElCTB B oHme
a
1. | Tecr Cucrema TectoBrie | B Tecte BBITTONIHEHO 90- Ornenka
CTaHJAPTU3UPOBAHH | 3aJaHUs 100% 3amanuit «Omauuno»
BIX 3aJJaHHH, (5)
MI03BOJISIFOIIIAS
B Tecte BhmmonmHeHo 6onee | Onenka
U3MEpPUTh YpOBEHb ) .
. 75-89% 3ananuii «Xopowoy
3HAHUU.
(4)
B Tecre BbmonHeHo 60- | Onenka
74% 3ananuii «Yooenemesop
umenvro» (3)
B tecre Boimonneno menee | Onenka
60% 3ananui «Heydoerems
OpuUMeNbHO»
)
bonbmas yacTh | Onenka
OnpeeIeHUN He | «Heydoerems
MIpe/ICTaBJIeHA, oo | opumenvHo»
npejcTaBieHa ¢ rpyobMu | (2)
OIIMOKaMHU.
2. | Onpoc | ®opma paboThl, Bompocs! k | [IpogeMoHCTpUpOBaHBI Onenka
KOTOpas MO3BOJISIET | ONPOCY npezarnonaraeéMbele  OTBETHI; | «Omauuno»
OIICHHUTH KPYyro30p, MpaBWIBHO  MCHojb30BaH | (D)
YMEHHE JIOTUYECKU ITOPUTM OOOCHOBAaHUH BO
MTOCTPOUTDH OTBET, BpEMSl PaCCyXJEHUH; ecTb
yMEHHE JIOTHKA PACCYKJIEHUH.
MIPOJIEMOHCTPHUPOBA
- [IponemoHCcTpUpPOBaHEI Onenka
MIPENIONIaraéMble  OTBETHI; | «Xopouio»
MOHOJIOTHYECKYIO .
€CTh JIOTHKa paccyxacHuid, | (4)
peub ¥ WHBIC
HO HETOYHO MHCIIOJIb30BaH
KOMMYHUKaTHBHBIE

HAaBBIKU. Y CTHBIH
ompoc obnagaeT
OO0JIbLINMU

QITOPUTM OOOCHOBAHUH BO
BpEMS pPACCY)KIEHUH U HE
BCE OTBETHI MOJIHBIE.




No | Haumen | Kpatkas [Ipeacrasn | Kpurepun oneHuBanus [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 [Ipeacrasn | Kpurepun oneHuBanus 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 onennBanus

[Ixana
OLICHUBaHUA

OTBETHUBIICMY Ha BOIIPOCHL
ouiera u BOIIPOCHI
OK3aMcCHaTopa.

Ilokazauno
OCHOBHBIX

3HAHHE
TEOPETUYECKHUX
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
BJIaJICHHE aAHAJIUTHYECKUM
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 onennBanus

[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. THHNOBBIE KOHTPOJIBHBIE 3AJIAHUSI WJIM_ HHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE 1Jsd OHEHKMN 3HAHUU, YMEHHUU, HABBIKOB N (MUJIN)
OIIBITA JEATEJBHOCTH

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
NMOKAa3aTeJIi KOMIETEHUNH «3HATH)». MPUHIMIbI U METOAbI CHCTEMHOr0 MOJX0Ja AHAJIH3A U
CHHTe3a HH(pOPMALIUH.

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 o0beMHOM aHa/u3e MCHOJB3YIOT OJHY M3 NPHBEICHHbIX HM)Ke KOHIEHTPAIUM
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

33



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
HHJIMKATOP, UCIIOJIb3YEMBIH I OIIPEACIICHUS )KECTKOCTHA BOJBI.

Karoun:

85T

5

YBCIWYNUTH JABJICHUC U KOHOCHTPAIWIO HCXOJHBIX BEHICCTB

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

OB WwNF-

METUJIOBBIM OpaHKEBBIN

OIIK-4. Cnoco0eH ucnoab30BaTb B NPodecCHOHAJBLHOM JAeSITeJbHOCTH METOAbI
peuleHusi 3a7a4 ¢ NMPUMEHEHHEM COBPEMEHHOI0 00OPYI0BaHMS NMPH Pa3padoTKe HOBBIX
TEXHOJIOTHII M WCHOJb30BATh COBPEMEHHYH) MNPOo(ecCHOHATBHYI) METOI0JOTHIO s
NMPOBeIeHUs IKCNEPUMEHTATbHBIX UCCJIEI0BAHUIA U HHTEPNPETAIUM UX Pe3yJbTaToB.

OIIK-4.1. Ucnoab3yeT B NpodecCHOHAIBHON 1esiTeJIbHOCTH MeTO/AbI PelIeHus 3a1a4 C
NpUMeHEeHHEM COBPEMEHHOTr0 000py10BaHUSA NP Pa3padoTKe HOBBIX TEXHOJIOTHI
o0menpogeccHOHAJIbHBIX 3a1a4.

ITepBeblit 3Tan (MOPOroBoOM ypOBEHBb) — MOKa3bIBaeT C(POPMHPOBAHHOCTH MOKA3ATEJIS
KOMIIETEHIIUHM «3HATh»: TeOPEeTHYECKHEe OCHOBbI HEOPraHUYeCKOH XMMHHU U BO3MOKHOCTh
HUX NPUMEHEeHHs B PO ecCHOHAIBHON NeATeTIbLHOCTH.

TecToBbl€ 3a1aHUA 3aKPbITOIr0 THUIIA

1. BbiOepuTe cpeau NpeACTABJIECHHBIX COeIMHEHHMI KHUCJIOTY (BbIOepuTe OAUH BAPUAHT
0TBETAa):

a) H2C03

6) NaOH

B) KCI

F) A|203

2. U3 npencTaBjieHHbIX COeTUHEHN ra3000pa3HbIM BeLIECTBOM siBJsieTcsl (BbIOepuTe 1Ba
BApPHAHTAa OTBETA):

a) 0,

6)P

B) K

F) N2

3. BemecrBa, yckopsilonige XHMH4YeCKHe TMpoLecchbl, HO He BXOAsIMe B COCTaB
KOHEYHOI'0 NMPOAYKTAa (BbIOEpUTE OAUH BAPUAHT OTBETA):

a) UHANKATOP

0) KaTanu3aTop

B) COJIb
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' ) FHTUOUTOP

4. MaccoBas 10Ji1 BOA0OPO/a MeHbIIIe BCero B BelllecTBe, (p)OpMyJia KOTOPOro (Bbidepure
OIMH BAPMAHT OTBETA):

a) CH4

6) H,CO3

B) Csz

F) C2H6

5. TurpoBaHMe THAPOKCHAA HATpusi PadoOYUM PacTBOPOM IIaBeJeBOil KHUCJIOTHI
He00X0UMO NMPOBOAUTH B NPUCYTCTBUM HHIAMKATOPA (BbIOEpPUTE OJJMH BAPHAHT OTBETA):
a) ¢penondranenHa
0) METUIIOBOTO OPaH>KEBOIO
B) JJaKMYyca
I') METUJIOBOT'O KPAaCHOI'O
Kiroun:

R
—

QPR WINF-

|| O\

6. IlpounTaiiTe TeKCT M YCTAaHOBUTEe co0OTBeTcTBHEe. CyIIECTBYIOT pa3Hble KJIACCHI
coequHeHHIl. BpiaesiloT MeTa/LuIbl, HEMeTAJLIbl, OKCH/IAbl, OCHOBAHMS, KHCJIOTbI, COJIH.
YcranoBure coorBercTBHe Mexay (Gopmysiod BelecTBa M KJIACCOM HEOPraHHMYeCKHX
COeIMHEeHUI1:

Kuacc Heoprann4yeckux coeuHeHHU Beuecrso
1. Cpeausist COJIb a) Mg(NO3),
2. OcHoBaHue 0) K,0
3. OCHOBHBIN OKCH/JT B) Al(OH);
4. Kucnora r) HNO;
Kioun:
1 2 3
a B 0 r
Bropoii »3Tanm (NPOABHHYTHI YPOBeHb) — MOKa3biBaeT C(HOPMHPOBAHHOCTH

MOKa3aTeJad KOMIIETCHIMU «KYMETB»: IPUMECHATD OCHOBHBIC 3AKOHBI U METOAbI, IPUCYLIIHE
HEOPraHW4YeCcKOM M AHAJIUTHYECKOM XUMMH JJIf pelleHus 32424 NpoecCHOHATbHOH
NAeATEJbHOCTH.

3aaHus OTKPBITOrO THIIA (BONPOCHI IJIsl OIIPOCA):
1. Tlpu peakuy B3aMMOICUCTBUH XJIOPH/Ia HATPHUS U HUTpATa cepedpa 00pa3yeTcst 0CajoK.
HAa30BHTE €TO0.

2. YKaane, Kakas BCJIMYMHA BBIPAXKACTCA B IPOLCHTAX M IIOKA3bIBACT OTHOIICHHWE MACCBhL
YUCTOI'0 BCIICCTBA K MAaCCC BCCTO paCTBOpA.
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3. Onpenenute Ha3BaHUE BEILIECTB, PACTBOPHI U PACIUIABBI KOTOPHIX MPOBOJISAT 3JICKTPUUYESCKHNA
TOK.

4. YKaXuTe Ha3BaHUE AIIEKTPOHOB, KOTOPBIE IPHHUMAIOT y4acTHe B 00pPa30BaHUM XMMUYECKUX
CBSA3€H M HAXOZIATCS HA BHELTHEM DHEPreTUYECKOM YPOBHE.

5. HazoBure HayKy 0 METOJaX HCCICAOBAHMS XUMHIECKOTO COCTAaBA BEIICCTRA.

Koaroun:

xJopuj cepedpa

MaccCoBas O0Ji BEUICCTBA

QJICKTPOJINTBI

BAJICHTHBIC

OB WN -

AaHaJIMTHYCCKasd XUMHA

Tpernii 3Tan (BBICOKHII YPOBEHb) — INOKa3bIBaeT C(POPMHMPOBAHHOCTH NOKAa3aTess
KOMIIETEHIIHN «UMETh HABBIKN». TEOPETUYECKHX M MPAKTUYECKHX OCHOB HEOPTraHN4YeCKOi
U AaHAJTUTUHYECKOH XUMUM B npodeccuoHaNbHOM AeaTeabHocTH [IpakTHYecKkue 3a1anus

1. B aTome xene3a coAepKUTCS 26 MPOTOHOB U 26 3JEKTPOHOB. YKAXKHTE YHCIIO HEUTPOHOB,
COJIEpXKAIINXCS B aTOME XKee3a.

2. B mporiecce yka3aHHOW HUKE OKUCITUTEILHO-BOCCTAHOBUTEILHON PEAKIH, U3MEHUIIHCH
CTETEeHH OKUCJICHHSI aTOMOB, BXO/ISIINX B COCTAB PEarupyrolUX BEeIECTB. Y KQKUTE ITH
BemiectBa: ZN+HSO4= ZnSO4+H,1T

3. Brruucaure pH pactBopa, KOHIIEHTpALKS THIPOKCUI-MOHOB B KOTOPOM paBHA 108 (Momb/m).
4. YKaXuTe pEeakilHio CPeIbl BOJHBIX PACTBOPOB XJIOPH/IA HATPHS, HUTPATa aMMOHUS, CyIbhuIa
HaTpus (YKaKUTE TIOCTIEI0BATENBHO).

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

OueHoYHbIE cCpeACTBA A/ POBEJICHUA NIPOMEKYTOYHON aTTeCTalMU

Ecnu cTyneHT He cripaBWiICs C YacThIO 33JaHUN TEKYIIET0 KOHTPOJIS, EMYy MPel0CTaBIIIeTCs
BO3MOXKHOCTh CJaTh TE€Mbl Ha WTOTOBOM KOHTPOJBHOM MEPOTNPUITHH B (OpME OTBETOB Ha
BOITPOCHI MJIM TECTOBBIX 3aJJaHUM.
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OueHovHbIe cpeaACcTBA /sl MPOBeIEHUS IK3aMeHa
ATTecTanus poBOJUTCS B pOpMe YCTHOTO IK3aMeHa.
Bonpocsl 1J151 3k3aMeHa

KBaHTOBBIE YKCIIa KaK XapaKTEPUCTUKU COCTOSHUS 3JIEKTPOHOB B aTOME.

ITpunnun [aymnu.

[Topsimok 3amoJiHEHUS TOAYPOBHEA.

[Topsimok 3anonHeHust OpOUTAaeii Ha MOTypOBHE.

[TpaBuno XyHna, ero WIUIFOCTpalys Ha KOHKPETHBIX IPUMEpPaAX.

OO0BscHEeHHE TPUYUHBI IEPUOINIECKOTO H3MEHEHHUS CBOMCTB JIEMEHTOB HA OCHOBECTPOCHUS

UX aTOMOB.

7. DHeprus MOHH3AIMHU, €€ U3MEHEHHE Y DJIEMEHTOB IEPUOJUYECKON CHCTEMBbI HMOTPYIIaM

U TIIEpUOJAM.

8. DIeKTPOOTPHUIIATEIBHOCTD JJIEMEHTA, €€ 3HAaUeHUE [T MTPEICKA3aHUs TUIIA XUMHUECKON

CBSI3U.

9. Buapl XMUMHUYECKON CBSI3H.

10. KoBanieHTHas cBs3b, MeXaHU3M €€ 00pa30BaHMs, OCHOBHBIE CBOMCTBA, CBSI3bKOJIMYECTBA
00pa3yeMbIX KOBAJICHTHBIX CBS3EH CO CTPOSHHEM DIIEKTPOHHON 00O0IOUKH.

11. HenonspHas u noyisipHasi KOBAJICHTHAs! CBSI3b.

12. KoopauHalmoHHAs CBsA3b, €€ OOIMIHOCTD M OTJIUYHMS OT KOBAJICHTHOW CBSI3H.

13. MoHHas cBA3b, IPUYMHBI BOBHUKHOBEHUS 1 OCHOBHBIE CBOIMCTBA.

14. BonmoponHasi CBsi3b, YCIOBHUS €€ BOSHHKHOBEHUS, €€ CHjla U BIMSHUE HA CBOWCTBA
BEIIIECTB.

15. AmopdHOe 1 KPUCTAITUIECKOE COCTOSIHUS TBEP/BIX TEIL.

16. OcobeHHOCTH CTPOEHUS U CBOMCTB aTOMHBIX, HOHHBIX U MOJICKYJISIPHBIXKPUCTAIIIOB.

17. ®akrtopsl, BIUAONINE HA CKOPOCTh XMMUUYECKUX PEaKLUH.

18. 3akon neiictBust Macc. OCOOEHHOCTH €r0 MPUMEHEHHS K peakIisiM BreTepOreHHbIX
cucTeMax.

19. KoHcTaHTa CKOPOCTH XUMHUECKON peaklnu.

20. YpaBuenus Appenunyca u Bant-I'odda.

21. DHeprus akTHBaLUH.

22. CocTosTHuEe XMMUYECKOTO pPaBHOBECHSI.

23. KoHcraHTa paBHOBeCHS.

24. Tlpunnun Jle-1llatenbe, onpeneneHne CIBUTA PAaBHOBECHS B CUCTEMaX NMPHUHU3MEHEHUHT
TeMIIepaTyphl, JaBJIeHU U KOHIEHTpanuil. [[puMeHeHrne K TeTeporeHHBIM CHCTEMAM.

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

26. 3akoH I'ecca u ciieACTBUS U3 HETO.

27. CranaapTHas TeraoTa o0Opa3oBaHUs U €€ UCIOJIb30BAHUE MPU pacueTax TEIIOBBIX
s dexTos.

28. TlonsTue 00 SHTPOMUH.

29. Croco0bl BRIpaXEHUST KOHIICHTPAITUH PACTBOPOB.

30. KonnmurarusHble cBOMCTBa pacTBOpoB. 3akoHbl Payns u Baut-I'odda.

31. M3oronnmveckuii K03)PUITUEHT U ero PU3NIECKUN CMBICI.

32. KonnuecTBeHHBIE XapaKTEPUCTUKHU MPOLIECCA IIEKTPOIUTHIECKOMN JUCCOUAIIIH.

33. YcnoBust HEOOPaTUMOCTH HOHHBIX PEAKIINH.

34. MoHHOE MpOu3BEICHUE BOJIBI.

35. BomopoaHsblii moka3aTeb.

36. OcHOBHBbIE CITy4au TUAPOIIN3a COJIEH.

37. CreneHb 1 KOHCTaHTA THAPOIIU3A.

38. M3BecTKOBBIN 1 N3BECTKOBO-COOBBIM METOBI YMSATUCHHS.

39. OKHUCIHUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
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40. 3aKOHOMEpPHOCTH psijia HANPSKEHUI METaJIOB.

41. BzanMoaeicTBHE METAJUIOB C BOAOHW M KUCIOTAMU-HEOKUCIIUTEIIMU.

42. B yem cymHoOCTh 00bEMHOT0 aHaIn3a?

43. Yto Takoe TOYKa SKBUBAJICHTHOCTH U KaK oHa (puKcupyercs?

44, Kaxum TpeOOBaHUSAM JIOJIKHBI OTBEUATh PEaKIuy, IpUMEHseMble B 00beMHOM aHanu3e?
45. Kakoit pacTBOp Ha3bpIBaIOT TUTPOBAHHBIM? B KakMX €MHUIIAX BBIPAXKAIOT TUTP?

46. Kaxue pacTBOpbI HAa3bIBAIOTCA "MIPUTOTOBICHHBIMU " U "yCTaHOBJICHHBIMU"'?

47. Kakas peakuusi J€KUT B OCHOBE METO/1a HEHTpanu3auuu?

48. Kakwue BemiecTBa OMpeaesiioT METOI0M HEUTpaIu3aun?

49. Yro Takoe nHauKaTophl? Kakne nHIUKATOPBI IPUMEHSIOT B METO/IC HEHTpaIU3aIiun?

4, METOAUYECKHME MATEPHAJIBI, OIPEAEJAIOINIUE IPOLEAYPbI
OIIEHUBAHHMS 3HAHUM, YMEHWH, HABBIKOB HW (WJH) OIbBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILErO KOHTPOJIS MPOBOAUTCS ¢ OMOIIbI0 CHUCTEMBI
JIMCTAHIIMOHHOTO OOydYeHHs WM KoMIbioTepHOW mporpammbl Moodle. Ha tectupoBanue
orBogutcs 20 wMuHyT. Kakaplii BapuaHT TeCcTOBbIX 3ajaHuil BkmodaeT 20 BOIpPOCOB.
KonmdecTBO BO3MOXHBIX BapHaHTOB OTBETOB — 4 i 5. CTyaeHTy He00X0AUMO BBIOPATh OJWH
IIPABWJIBHBIN OTBET. 3a Ka)bli IPaBUJIBHBIA OTBET Ha BOIIPOC IpucBauBaeTcs S5 O6amuios. lkana
nepeBoja: 19-20 npaBUIBHBIX OTBETOB — OLIEHKA «OTIMYHO» (5), 15-18 mpaBMIIbBHBIX OTBETOB —
OlleHKa «Xxopoiio» (4), 12 mpaBWIbHBIX OTBETOB — OLIEHKAa «yJOBJeTBOpUTEIbHO» (3), 1-11
MPaBUJILHBIX OTBETOB — OLIEHKA «HE YIOBJIECTBOPUTEIHHOY (2).

OHpOC KaK CpCACTBO TCKYLICTO KOHTPOJIAA MPOBOAUTCA B (bopMe YCTHBIX OTBCTOB Ha
BOIIPOCHI. CTy,[[eHT OTBEYAET Ha IOCTaBJICHHBIN BOIIPOC Cpa3y, BpEMs Ha IMMOATI'OTOBKY K OTBCTY
HE NIPCIOCTABIIACTCA.

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

HpOMe)KyTO‘-IHaH arrecranus

OK3aMeH IIPOBOAUTCA B YCTHOﬁ @opMe. M3 sk3aMeHallMOHHBIX BOIIPOCOB COCTABJISACTCA
20 9K3aMCHAIIMOHHBIX OHJICTOB. Kamnmﬁ OMJIET COCTOMT U3 TpEX BOIIPOCOB. Komrtext
OK3aMCHaAIIMOHHBIX OmIIeTOB IpeaACTaBJICH B y‘-Ie6HO-MeT0)II/I'—IeCKOM KOMIIJICKCEC TUCHUIIINHBI.

Ha noaroroBky k OTBETYy CTyAEHTY npenocTasisiercsd 20 MUHYT.
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