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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

e (eneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENLHOTO CTAHIAPTa BHICIIETO0 0Opa3OBaHUs
no cneruaibHoctd 36.05.01 Berepunapusi, yTBepKAeHHOIO NpuKazoM MwuHuCTEpCcTBa
obpa3oBanus u Hayku PO ot 22 centsOps 2017 r. Ne 974;

® [OpsiIKa OpraHW3alMl U OCYIICCTBICHHS OOpa30BaTEIbHON JIEATEIBHOCTH 10
o0pa3oBaTelbHBIM MpPOrpaMMaM BBICHIET0 O00pa3oBaHMs — MporpaMMaM OakanaBpuara,
nporpaMmaM CIElUaIuTeTa U MPOrpaMMaM MarucTpaTypbl, YTBEPKIACHHOTO MPUKA30M
MunucrepcTBa oo6pazoBanus u Hayku P® ot 06.04.2021 1., Ne 245;

e npodeccuoHaNbHOro crangapra «PaboTHUK B o0nacTu BeTepUHAPUUY», YTBEPKICHHOIO
MuHHCTEPCTBOM TpyJa U connaibHOMN 3amuThl PO ot 12 oktsa0ps 2021 r. Ne712H

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IPOTPAMMY:

KaH/. OMOJI. HayK A.K. IluBoBap

PabGouas nporpamma paccmoTpeHa Ha 3acenanuu kadenpbl XuMu# (mpotokoi Ne 10 ot «20» mast
2024 1.).

3aBenyrommii kageapou A.K. IluBoBap

Pabouas nporpamma pekoMeH10BaHa K UCIOJIB30BaHUIO B yUeOHOM IMPOLIECCe METOAMYECKOM
KoMHuCcHel (pakysbTeTa BETCpUHAPHON MeIUIMHBI (mpoTokon Ne 12 ot «19» urons 2024 1.).

IIpencenaresib MeTOANYECKO KOMUCCHHA M.H.I'epmaneHko

PykoBoauTeb 0CHOBHOM NPodecCHOHANbHOMI
o0pa3oBaTe/IbHOI MPOrpaMMbl A.B. I1aBsoBa




1.1lpeamer. Ilesm w 3aAa4uum JAUCHUILIMHBI, €€ MeCTO B CTPYKType

o0pa3oBaTeJbHON MPOrPaMMBbI

Ipenmerom aumcnmmimubl «Heopranudeckass aHanuTUYeCKass XHUMHS» SBISIETCA
TEOPETUYECKHE OCHOBBI HEOPraHWYECKONM M aHAIMTUYECKOM XUMMHU M CBOWMCTBA BaXKHEMIIMX
OMOreHHBIX U TOKCUYHBIX XMMHYECKHX JIEMEHTOB M 00pa3yeMbIX UMHU NPOCTBIX U CIOMXKHBIX
HEOPraHMYECKUX BEIIECTB

Heabl0 AMCHMIUIMHBI SBIsIETCS (OpMUpOBAaHHE y CTYJCHTOB CHUCTEMBbl 3HaHUU 00
CBOMCTBAaX 3JIEMEHTOB U UX COCIMHEHWH, HAyYUTh MPEJICKA3aHUI0 BO3MOYKHOCTH M HAIIPABICHUS
IIPOTEKAaHUsl XMMHUUECKHUX PEaKIMi, yCTaHABINBATh B3aUMOCBSI3U MEX]ly CTPOCHUEM BELIECTBA U
€ro XHMMHYECKMMHU CBOMCTBaMH, CIIOCOOCTBOBAaTh OCBOCHHMIO CHELMAIbHBIX JIUCHUIUIMH U
BBIIIOJTHEHUIO 33/IaHUM 10 KaY€CTBEHHOMY U KOJIMYECTBEHHOMY XHMHYECKOMY aHAJIU3y KOPMOB,
MOJIOKA, KPOBH >KMBOTHBIX C II€IbI0 OOHApYKEHHs Pa3IMYHbIX MHUKPOIJIEMEHTOB, SI0XUMUKATOB,
NECTULIU/IOB U T.JI.

OCHOBHBIMH 32/12a4aMHU U3YyYEHUS TUCLMILIMHBI SABIISIOTCS:

® O03HaKOMHUTh OOYyYalrOIUXCAd C OCOOEHHOCTSIMM XMMHMYECKMX CBOWCTB Ba)KHEHIINX

OMOreHHBIX MAaKpO- U MHKPORJIEMEHTOB, a TAaKXKE 3JIEMEHTOB, COCAUHEHMSI KOTOPBIX

HPEACTaBISIOT cO00M OMACHOCTD /ISl OKpY KaroIlel cpesibl;

e BbIpabOTaTh OTBETCTBEHHOE OTHOIIEHHE K IMPUMEHEHHIO CPEICTB XUMHU3ALMU B HX

Oyymiei mpakTHYECKOM NeITeIbHOCTH;

® HAy4YHTh MOJB30BATHCA NPOCTEHIINM JITAOOPAaTOPHBIM O0OPYAOBAaHHEM, XUMHYECKOU
HOCY 10 U U3MEPUTENILHBIMU PUOOpaMU;
® YCBOMTb HaBBIKM pacueToB C MCIIOJb30BAaHHMEM OCHOBHBIX IIOHATUH U 3aKOHOB

CTEXMOMETPHUH, 3aKOHA JIECHUCTBYIOIIMX MAacC, MOHATUN BOJOPOIHBIA M TMIAPOKCHIBHBIN

IOKa3aTea M pacyeToB, HEOOXOIUMBIX JJsi NPUTOTOBJICHUS PACTBOPOB 3aJaHHOTO

COCTaBa.

MecTo IMCHUIUIMHBI B CTPYKType o0pa3oBaTelbHOl mnporpammbl. Jlucuunianna
«Heopranundeckasi aHaJIMTHYECKash XUMUsS» OTHOCHTCS K 6azogou 4vactu (b1.0.17) ocHoBoii
npodeccuoHanbHOM 00pa3oBaTeIbHON MPOrpaMMBI Beiciiero oopazosanus (nanee — OITOIT BO)
10 HaIlpaBJICHUIO TOAroToBKH 36.05.01 «Betepunapusi».

OcHOBBIBae€TCS Ha pACHIMPEHUH W YIIyOJeHUM 3HAaHUW, YMEHUH, HAaBBIKOB M
KOMIIETEHIIMH, CHOPMUPOBAHHBIX B CpeAHEW IIKoJe Ha 0a3e JUCHUIUIMHBL <« XHUMHSD.
JlucuymuinHa 4uTaeTcs B MEPBOM CEMECTPE M NPEALIECTBYET U3YUEHHIO MAaTEpUAOB 110 Kypcy
«Oprannueckass XuMus 1 (pusKosioniHas XuMus», «buongorudeckass XUMus» U ClelUaIbHBIX
JUMCLUTUIMH; SIBJISIETCS. TEOPUTHYECKOM 0a30M A1 MPOXOXKACHUS MPAKTHKHU B Ja00paTOPHH.



2. I[lepevyeHb MJIAHMPYEMBbIX pe3yJbTATOB 00y4eHHs 10 JUCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTATAMH 0CBOCHHMS 00pa30BaTeJIbHOM

MPOrpaMMBbl
Koawbt DopmMyIHMPOBKA NuaukaTopbl Iliianupyemble pe3yJibTaThl
KOMIIeTeHIIH i KOMIIeTEeHIINT AOCTHKEHHSI o0yueHust
KOMIEeTeHIIHH
YK-1 Cniocoben ocymectBiaATh YK 1.2. OcymectBisieT| 3HATh. NPHHIMIBI ¥ METOIbI
KPUTUYECKUU AHAIU3IIOMCK MW  KPHUTHYECCKH| CUCTEMHOIO IIOAX0Ja aHallu3a U
MPOOJIEMHBIX  CHUTyallUiaHATHU3UPyeT CHHTE3a HH(OPMALIHH.
Ha OCHOBE CHCTEMHOTOHH(OPMAIIHIO, YMeTb: OCYLIECTBITE IOUCK
MOJX0/Ia, BBIPAOATHIBATHHEOOXOIUMYIO Ui 4 KpUTHHICCKH  aHAIM3UPOBATH
CTpaTeruro AeicTBhii pellleHns MocTapIeHHoj MHPopMalio; TIPUMCHSITE
saaun TPHHIHITBI " METOJIbI
CHCTEMHOTO  Mojaxoma  Juis
peIICHHUS TOCTABICHHBIX 33/1a4.
Nmetnb HABBIKH:
MIPaKTHYECKOTO BBIOOpaA
ONTAMATBHBIX crocoboB
peuieHus 3a1a4.

OIIK-4 Cnocob6en ucnoins3oBats (OIIK-4.1 Mcnone3yeT B |3HATH! TEOPETHUYECKHE
B 1poQeCCHOHATBHOH mpodecCHOHAIBHOM OCHOBBl HEOPraHUYECKON u
JEATEILHOCTH  METOJBI [egTeIbHOCTH METOIbI | AHAIUTHYECKON  XMMUM U
peuieHus 3a1a4 C |perenns 3a1a4 ¢ BO3MOKHOCTh ux
MIPUMEHEHUEM pUMeHeHneM NPHMEHEHAA B npodeccro-
COBPEMEHHOTO COBDPEMEHHOTO HaJIbHOM J1ESITEIbHOCTH;
obopyToBaHus npu | yMeThb: MIPUMEHSTH
pa3paboTke HOBBIX | PYAOBAHI TIPH OCHOBHBI€ 3aKOHBI U METO/bI,
TEXHOJIOTMI u pa3pa60TKevH0BHX IIPUCYIIHE HEOPTaHUYECKOU
HCII0JIb30BaTh [TEXHONOTHH 1 AaHAIUTUYECKOU XUMHHM JJIs
COBpeMEHHYI0  mpode- peuieHus 3anad npogeccuo-
CCHOHAJIBHYIO METO- HAJIBHOW JI€STENBHOCTH;
JOJIOTHIO JUISL NPOBEIE- Nmetnb HABBIKM:
HHUSL  DKCIIEpUMEHTAJb- TEOPETUUYECKUX u
HBIX MCCIEHOBAaHUN U MPAKTUYECKUX OCHOB
HMHTEPIpPETALUU 170, HEOPraHWYECKOW U aHaJIUTH-
pe3yJIbTaToOB YecKol xumum B Tpodeccu-

OHAJIBLHOM J€SITEeIbHOCTH.




3. O0bEM TUCHUIUINHBI M BUIbI Y4e0HOH padoThl

Ouno-
3aoyHas
Ounas popma oOydeHHS dbopma 3a0tHAd
oOyJeHus opma
oOyJeHus
Bupsl paGor BT AL O BCET0 BCETO
cemecTpam
BCEr0
:
=
3]
—
OO011ast TPYA0EMKOCTD TUCIUTUINHBI, 3/108 3/108 -
3ay.eJl./4acoB, B TOM YHCJIE
KonrtaktHasi paboTa, 4acoB: 36 36 -
- JIEKIIUU 16 16 -
- IPAKTUYECKHUE 3aHATHS - - -
- 1a00paTOpHBIC PAOOTHI 20 20 -
CamocTtosTenbpHas paboTa, yac 37 37 -
KoHTpOJIb, 4acoB 35 35
Bun npomexxyTouHOM aTtTectanuu (3a4€T, | 3IK3aMeH HK3aMeH -
PK3aMEH)
4, Copep:xanue QM CIUTIIAHBI
4.1. Pazenbl JMCHUNIMHBI 1 BU/IbI 3AHATHH (TeMATH4YeCKHIl MJIaH).
rJI\/ﬁ;)I Paznen qucuunianHel J 113 JIP CPC
Ounas popma obydeHus
Pa3nes 1. OcHoOBBI 00111eli XMMHH 8 14
1 Tema 1. Knaccuduxarms HeopraHudeckux 9 4
" |coequaeHmit. OCHOBHBIC IOHATHS U 3aKOHBI XUMHH
5 Tema 2. Ctpoenue aroma. [lepruoaudeckuii 3aKoH. 5 5 4
" [Xumuueckas CBsI3b
3. [Tema 3. Xumuueckasi KHHETHKA 2 2 2
4. [Tema 4. PacTBOpHbl. PacTBOpBI HEAJIEKTPOIUTOB. 2 2 4
Pa3nes 2. PacTBopbl 31eKTpoMTOB. OCHOBBI 5 8 12
HEOPraHu4ecKoil XUMHH
5 Tema 5. Teopust SJIEKTPOIUTHIECKON TUCCOLUALINN. 2 2 4
" |Bogopoasslii mokazatens. ['uaponus comneit
6. Tema 6. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC 9 5 5
€aKILUU
7. [Tema 7. KoMIiekCHBIE COETUHEHUS 1 2 2
8. [Tema 8. Xumus s-, p-, d-asmeMeHTOB 1 2 4
Pa3nea 3 AHaaurTndyeckasi XUMHUA 2 4 11
9 Tema 9. [IpenMer u 3a1a4M aHATUTUYECKOW XUMHUH. 1 5 5
" |KayecTBEHHBIN M KOJTUYECTBEHHBIN aHATIN3
10, TemalO0 OObeMHBIN U BECOBOM aHAINU3. 1 5 6
BrruricrieHus: B aHATUTUYECKON XHUMHH
Bcero 16 20 37




4.2. Cogepxxanue pa3iejioB Y4eOHOU TUCHUIIMHBI

Paznea 1. O0mas xummus.

CrexuomeTpus: MOIb, IOCTOSIHHas ABOrazpo, MOJSIpHAs Macca, 3aKOH COXPaHEHMs
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo, XUMHUYECKUH SKBUBAJIEHT, (DaKTOpP HKBUBAJIECHTHOCTH,
MOJIIpHAs Macca SKBUBAJICHTA, 3aKOH DKBUBAJICHTOB.

Crpoenue aroma, nepuoandeckuii 3akon J[.1. MenzaeneeBa nu xumMudeckasi CBsi3b: OCHOBHbBIE
NPUHIMIBI KBAaHTOBOM TEOPUM CTPOEHMS BEILECTBA; KBAHTOBBIE YMCIA: IJIABHOE, OpPOMTAIbHOE,
MarHUTHOE U CIIMHOBOE;, SHEPreTMUECKUE YPOBHU M IOAYPOBHH aTOMa; NPUHLMIIBI 3allOJHEHUS
JNIEKTPOHHBIX OpOWUTaNel atomMa B OCHOBHOM cocTosHMM: mnpuHuun [laymu, npaswio XyHna;
ANIEKTPOHHBIE EMKOCTH OpOUTANICH, MOYPOBHEH M YPOBHEH aroMa; CIIOCOOBI 3aIMCH JJIEKTPOHHBIX
dopMmyn aTroMa; coBpeMeHHasi (pOpMyIMPOBKA NEPUOIUUYECKOIO 3aKOHA; CTPYKTYpa MEPUOANYECKON
cucTeMbl; paBuia KiieukoBCKOro; nepuoinyHOCTb N3MEHEHNS CBOMCTB aTOMOB AJIEMEHTOB: SHEPIUU
VOHM3aLMH, CpPOJCTBA K DJIEKTPOHY, JIEKTPOOTPULATENBHOCTH, paauycoB Ban-nep-Baanbca;
HEPUOIMUECKUI XapaKTep N3MEHEHNS! XUMHUECKUX CBOMCTB 3JIEMEHTOB; CBSA3b PACIPOCTPAHEHHOCTU
XMMHYECKUX JIEMEHTOB C UX TOJIOKCHUEM B IIEPUOJUUYECKOA CHCTEME, MAKpO- U MUKPOJIEMEHTHI;
TUIBl XUMHUYECKOW CBSI3M; XApaKTEPUCTUKH CBSI3€H: D3JIEKTPUYECKUE JIUIMOJbHBIE MOMEHTHI,
3¢ deKxTuBHbIE 3apsabl aTOMOB, CTENICHb MOHHOCTH, HAIPAaBIEHHOCTb U HACBHILIEHHOCTb, SHEPIUsl U
JUIMHA CBSI3M; METOJl BAJICHTHBIX CBSI3€H; CUIMa- W NH-CBSI3H, TUIbl TMOPHUIM3ALMU aTOMHBIX
opOuTtargeli M TreoMeTpus MOJIEKYJ; METOJ MOJEKYSIPHBIX OpOuTalel; NpUMEHEHHWE TEOpUH
XUMHYECKOH CBSI3M B XUMHH U OUOJIOTHH.

CKOpOCTb M SHEPreTHKa XUMUUYECKON PEaKLMK: CPEIHssl U UCTUHHAS CKOPOCTb XMUMHUUYECKOU
peakumy;  (GaKTOpbl, BIMSIONIME HAa CKOPOCTh  PEAKIUM; XMUMHYECKas peaKkuust Kak
IIOCJIEIOBATENIBHOCTD 3JIEMEHTAPHBIX CTa[Wi; 3aKOH ACHCTBYIOLIMX MACC Ul IEMEHTApHOM CTaqun
XMMHYECKOM peaKlinK, KOHCTaHTa CKOPOCTH PEeaKlMy; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKLUH
OT Temmeparypbl, npaBwio Baut-IT'odda, sHeprus axTUBaLMM, 3HEpPreTHYecKUil —Oapbep,
AKTHBUPOBAaHHBI KOMIUIEKC, KaTajiM3, Karaau3arop, (EpMEHT; 3Haue€HHE YYEHHS O CKOpPOCTU
XUMHUYECKOM peakluH B XUMMH, OMOJOTMH U CEJIbCKOM XO3SMCTBE; XMMUYECKOE PAaBHOBECHE Kak
KOHEYHBI PE3yJbTaT CaMOIPOU3BOJILHOTO TIPOTEKAHUS OOpPAaTHUMOM pEaKIWH, JHHAMHYECKUNA
XapaKTep XMMHYECKOIO PaBHOBECHS], IPU3HAKA MCTUHHOIO PAaBHOBECHS], 3aKOH JEHCTBYIOLIMX Macc
JUIL XUMMYECKOT0 paBHOBecus, npuHuui Jle [larense, poias XMMUYECKUX pABHOBECHH B IIPUPOJIE.

PactBopsl. PactBOphl HeanekTonmuToB. CrocoObl BBIpaXXEHHS KOHIIEHTPALUM PAaCTBOPOB.
MonsipHasi KOHLIEHTpalMs, MOJSpHAas KOHLEHTpallMs SKBUBAJIEHTAa, MaccoBas Mo, TUTP,
TePMOJMHAMHYECKHE TPUYMHBI O00pa30BaHMs pacTBOPOB, (HM3UYECKHE U XMMHUYECKHE CUIIBI,
00YCIIOBIMBAOIIE 00pa30BaHUE PACTBOPOB.

Paznen 2. PacTBopbI Hed1eKTOPOIUTOB. OCHOBBI HCOPTAHMYECKOH XUMHMH

Teopust 3IEKTPOIMTUUECKOM AMCCOLMALINK; OTIMYME CHJIBHBIX AJIEKTPOJIUTOB OT CIa0bIX;
THITbl CUJIBHBIX 3JIEKTPOJIMTOB; THpATallisl MOHOB, aKTHBHOCTb, KOA((UIIMEHT aKTUBHOCTH; THIIBI
ci1a0ObIX AIIEKTPOJIUTOB, KOHCTAHTBI M CTENIEHHU JUCCOLMAIMN CIa0bIX 3JIEKTPOJIMTOB; BOAA KakK Cal0bIi
AEKTPOJIUT, HOHHOE MPOU3BEAECHUE BOJbI, BOAOPOIAHBIN M TMAPOKCUIBHBINA NOKA3aTEIM PacTBOPOB,
CrocoObl M3MEPEHUs] BOAOPOAHOrO TOKaszarelns; OydepHble pacTBOPbHI; THAPOJIU3 COJICH, THIIBI
TUAPONIM3a, KOHCTAHThl M CTENEHM TWAPOJM3a COJiel; 3HAUCHHE PAacTBOPOB CHJIBHBIX M CAOBIX
ANIEKTPOJIUTOB B XMMHUH, OMOJIOTHN U T€OXUMUHM.,

OKHMCINTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLIUMM: CTENEHb  OKUCIECHUS, OKUCIUTEIU H
BOCCTQHOBHUTENIM;  COCTaBJICHUE  YPABHEHUS]  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIMIA;
OKHCJIMTEIIEHO-BOCCTAHOBUTENBHBIE NIOTEHIMANBL;, ypaBHEHMEe HepHcTa; onpeneneHue HarpasieHHs
NPOTEKaHUs]  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIMM C  TMOMOIIBIO  OKUCIHMTENBHO-
BOCCTAHOBHTEIILHBIX ITOTEHIIUAIIOB, POJIb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKLUI B IPUPO/IE.

KomruiekcHble coeTMHEeHNs: CTPOEHHE KOOPAMHALMOHHON Cepbl KOMILUIEKCHBIX COSIMHEHHI:
KOMIIJIEKCOOOPa30BaTellb, JIUTAH/bI, JOHOPHBIE aTOMBI JIMTAHIOB, JI€HTATHOCTb, KOOPIAWHAIMOHHOE
YHUCIIO, TEeOMEeTpUss KOOPAWHALMOHHOM  c(ephl; BHEUIHECEpPHbIE HOHBI; KOMIUIEKCHI C
XeNaToo0pasyroIMMU U MAaKPOLMKINYECKUMU JIMT'aH/IaMH; YCTOWYMBOCTh KOMIUIEKCHBIX COSTMHEHUI
B pacTBOpaxX, KOHCTAHThl YCTOMYMBOCTH W KOHCTaHThl HECTOMKOCTH; (DaKTOphI, BIMSIOLME Ha
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YCTOMYMBOCTh  KOMIUIEKCHBIX ~ COCAMHEHWH B  pacTBOpax: TeMIEpaTypa, XeJIaTHbId |
MaKpOLMKIMYECKHHA 3(P(EKTh, 3apsa  LEHTPATHHOTO HOHA-KOMIUIEKCOOOpa30BaTeNs, TEOPHS
KOOPAMHALMOHHOM XUMUYECKOH CBSI3U, 3HAYEHHE KOMITJIEKCHBIX COSIMHEHUI.

Xumus S-, p-, d-37eMEeHTOB.

Bonopon, Boma. OcoOeHHOCTH CTpOEHHUsI aTOMa BOJIOPOJa, XHMHUYECKHE CBOMCTBa
MOJIEKYJISIPHOTO BOJIOPO/IA.

Onementsl [A - moarpynmel. OnemeHTbl IIA - moarpynmbel. Onementsl IITA -
noarpynnsl. OnemeHTsl IVA - moarpymnmbl. DnemeHTsl VA - moarpynmbl. OnemMeHTsl VIA-
noarpynmbl. IaemenTsl VIA-moarpynmsel. Dnementsl VIIIA - moarpynmel. O0mue XumMudeckue
CBOMCTBA JJIEMEHTOB.

Pa3zgen 3. AHaauTnyeckasi XuMHSA

[TpenMeTsl U 3a7aun aHAMUTUYECKONW XUMHUU. OCHOBHBIE MOHSTHS KOJMYECTBEHHOIO U
KayecTBEHHOro aHanuza. KauecTBeHHBIM xumuueckuid aHanu3. Kiaccudukauus MeTonoB
KOJIMYECTBEHHOTO0 XUMUYECKOro aHanu3a. OCHOBHbIE XUMUYECKUE CBOMCTBA BEIIECTB, JIEKALUE
B OCHOBE KOJIMYECTBEHHBIX U KAUECTBEHHBIX OINpeiesieHui. 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKLUM.

OO0béMHBIIT U BecoBoM aHanu3. OCHOBBI TUTPUMETPUYECKOTO aHAIM3a: MPHUHILMUIBI U
OCHOBHBIE TIOHATHUA THUTPUMETPUUYECKOTO OIPEAEICHUS, TEOPETHUECKUE 3aKOHOMEPHOCTH,
CrocoObl TPOBEJCHUS aHanu3a, O0OpyAOBaHHWE W TOYHOCTh IMPOBEICHUS AKCIEPUMEHTOB,
cTaTucTHueckas oOpaboTka pe3ynbTaToB M3MepeHuil. OCHOBBI BECOBOTO aHANM3a, CYIIHOCTh
METO/IbI U PACYETHl B BECOBOM aHAJIM3E.

4.3. [lepeyeHb TeM JeKuuin

Ne O0beM, u

i Tema nexuun dopma 00yyeHust

Ounas ‘ 3aoyHas

Pa3gea 1. OcHOBEI 001IEH XUMUHT

Knaccudukanus HeopraHudeckux coequHeHwid. OCHOBHBIC
IMOHSATHS M 3aKOHBI XuMHHM. (OCHOBHBIE  KJAcCHI
HEOpraHmyeckux coeauHeHuil. IIpocTteie H  CHOXKHBIE
BEILIECTBA, OKCHU/IbI, THJIPOKCUIbI, KUCIOTHI, COJTU. ATOMHO-
1 MOJIEKYJISIpHOE ydeHHue. MolleKyiisipHas U aTOMHas Macca. 2
Monb. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXpaHEHUs
MacChl, 3aKOH IIOCTOSHCTBA COCTaBa BEIISCTBA; 3aKOH
KpaTHbIX  OTHOLIEHMIA; 3akoH ABorajapo; 3akoH
SKBUBAJICHTOB.

Crtpoenue atoma. KBaHTOBbIe umcia, (Gpopmbl opOuTaNEH.
[Mpuamun  [Taymu.  IlocrmenoBaTtenbHOCTh — 3alOJHEHUS
3JIEKTPOHAMU JHEPreTUYECKUX YPOBHEU B
MHOTOJIEKTPOHHBIX aromax [lepuonnyeckuii 3akOH U
nepuoanueckas cucrema J.M. MenzaeneeBa. 3HaueHUs
MEPUOJINYECKOTO 3aKOHA. XHMHYECKas CBA3b. Teopus
XUMHUYECKOM CBSI3M, CBOMCTA KOBAJICHTHOM M MOHHOM CBS3H.
Meramunyeckasi M IPyTHe THUIIBI CBA3EH.

Xumudeckass KUHETHKaA. PacTBopsl. CKOPOCTh XMMUYECKON
peakuuu.  3akoH  JEHCTBYIOIIMX  Macc.  Bnmsnue
TEMIIEpaTypbl Ha CKOPOCTbh XMMHUYECKOW peakiuu. IIpaBuio
Bant-T'opda. Xummnueckoe paBHOBecue. BinsHue BHEIIHUX
(akTOpoB Ha COCTOSIHUE XMMHYECKOIO PpaBHOBECHS.
[Tpunimn Jle-Ilarense.




n/n

Tema Jexnun

O0beMm, u

dopma 00yueHus

Ounas 3aouHasn

PactBOpsI. PactBopsI HEDJIEKTPOJIUTOB. ITpouecc
pactBopeHusi.  CriocoObl  BBIpQKEHUS ~ KOHLEHTpalUu
pactBopoB. KosMratuBHbele cBOWCTBa pacTBOPOB (SIBICHHE
ocMoca, 3aMep3aHusl U KUIIEHHsI pacTBOPOB). 3akoH BaHt-
l'odda u 3akoH Payis.

Hroro

8

Pa3nen 2. PaCTBOPLI IJEKTPOJIUTOB. OcHOBBI Heopra}mqeacoﬁ XUMHHU

Teopus ANEKTPOIUTUYECKON JICCOIIMAIINH,
KonndecTBeHHbIE XapaKTEPUCTUKU MPOIIECCa TUCCOLMAIUN:
CTCTICHh U KOHCTAHTA JUCCOIUAINH CIA0BIX AJICKTPOJIMTOB.
HNonnoe mnpousBeneHue Boabl. BomopoaHslii moka3arelb.
I'maponus cosield. Tunel rugpoausa

OKHCIUTEILHO-BOCCTAHOBUTEIIbHbBIC pPE€aKknuu. CreneHb
OKHUCJICHUA. HpaBI/IJ'IO onpeaciIcHusa CTCIICHHU OKUCJICHUA.
OCHOBHBIE OKHCIIMTEIN U BOCCTAHOBUTEIM. I3MeHeHHE
CTCIICHHU OKHCJICHHA B 3aBUCUMOCTHU OT pH CpClbl

Kommiekcusie  coenunenus. CTpoeHHe ©  CBOMCTBa
KOMIUIEKCHBIX COeIMHEeHU. HoMeHKkaTypa KOMIUIEKCHBIX
COCIMHEHU.

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

OO6mue cBoiictBa smemenToB [-II rpynm mnepuoanueckoi
CHCTEMBI M UX COCIUHCHHUM.

O6mue cBoiictBa snementoB [V-VII rpynn nepuoanueckoi
CHCTEMBI M UX COCIUHCHHUM.

OO6mmue CBOMCTBA OHMORJIEMEHTOB [-VIII rpyIn
MEPUOINYECKON CUCTEMBI U UX COCTUHECHUM.

Hroro

Paznen 3. AHasmTudeckas XuMHUs

IIpenmer u 3amaun aHanuTUyeckod xumuu. KauecTBeHHBIN
U KOJMYECTBEHHBIM aHanu3. MeToapl KOJMYECTBEHHOIO
aHaiausa

OObeMHBI W BECOBOM  aHaiu3. BoluucieHuss B
aHanuTudeckoi XuMuu. CyIIHOCTP OOBEMHOTO aHaIH3a.
Brruucienus B oO0bemMHOM aHanm3e. KHCIOTHO-OCHOBHOE
TUTpOoBaHuEe. KOMIUIEKCOHOMETpUYECKHE METOJbl aHaIu3a.
KectrocTh Boabl. BecoBoit ananns. BeranciieHns B BECOBOM
aHajuse.

Hroro

4. IlepevyeHb TeM NPAKTHYECKHUX (CEMUHAPCKMUX) 3aHATHH

He npenycMoTpens!

4.5. IlepeyeHnb Tem J1a00paTOPHBIX padoT




No O0beMm, u
wn Ha3Banue Tembl dhopma oOydeHust
OuHas \ 3a04Hasl
Pa3znea 1. OcHOBEI 0011I€T XUMUH
OcHOBHbBIE XUMUYECKUE 3aKOHBI U TOHSTHUS.
1 Onpenenenne MoJIIPHONW Macchl SKBUBAJIEHTa METaslIa 2
METOJIOM BBITECHEHHUS
5 Crpoenue atoma. [lepuoanueckuit 3akoH. XuMuueckas 2
CBSI3b
XuMunyeckas KuHetuka. OnpeeseHne CKOpoCcTH
3 XUMHUYECKHX peakiuii. CMelieHrne XuMU4eCKoro 2
paBHOBECHSI.
4 PactBopsl. [IpuroroBieHne pacTBOpOB 3aJaHHOM
KOHIICHTpALlUU 2
Hroro 8
Pazgen 2. PacTBopbl 2/1eKTPOIUTOB. OCHOBBI HEOPraHUYECKOM XMMHUHU
1 Teopus sneKTpoIuTHUECKON aucconuanuu. CMenieHne 2
MOHHOTO PABHOBECHS
2 Bognopoausrii mokasarens. ['unponus coneit 2
3 OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 2
4 JIBOWHBIE M KOMIUIEKCHBIE COJIN 2
Htoro 8
Paznen 3. AnaauTnyeckasi XuMms
1 KauecTBeHHBIN aHAIN3 KATHOHOB M aHUOHOB 2
Tutpumerpuueckuil aHanus. TUTpbI pabouux 2
pacTBOpOB. MeTO/T KUCIOTHO-OCHOBHOT'O TUTPOBAHHUSI.
9 YcTaHOBKa TUTpa MPUTOTOBIEHHOTO PacTBOPA.
Omnpenenenue oO1Iei )keCTKOCTH BOJIbl. BecoBoii
aHanu3. OnpeseneHne KpUucTasin3allioOHHONW BO/IBI B
MEJHOM KYIIOpOCE.
Wroro: 4
HToro: 20

4.6. Buabl camocTosiTeIbHOI padoThI CTY/IEHTOB M NepedYeHb Y4eOHO-MeTOAU4YeCKOro
olecreyeHust A1 CAMOCTOSATEIbHOI padoThl 00y4aIOIINXCH

4.6.1. TloaAroroBKa K ayIMTOPHBIM 3aHATHAM

Marepuansl JE€KUUMA  SBISIOTCA OCHOBOM I M3YYEHUS TEOPETHYECKOW 4YacTH
JUCUUILIMHBI U TIOATOTOBKH CTYAEHTA K MPAKTUYECKUM 3aHSATHUSAM.

[Ipu moAroTOBKE K ayAUTOPHBIM 3aHATUSIM CTYJIEHT JOJHKEH:

- U3YYUTh PEKOMEHAYEMYIO JIUTEPATypy;

- TPOCMOTPETH CAMOCTOSTEIHHO JIOMOJHUTEIBHYIO JIUTEPATypy MO U3ydaeMoi TeMe.

OCHOBHOM 1IEJIbI0 TMPAKTHYECKUX 3aHITUN SBISETCS HW3Y4YCHHE OTAENbHBIX Haumbosee
CJIOKHBIX M MHTEPECHBIX BOIPOCOB B paMKaxX TEMbI, a TAK)KE KOHTPOJIb 32 CTETICHBIO YCBOCHUS
MPONUIEHHOTO MaTepraa U X0JJOM BBITIOTHEHHS CTYJACHTaMU CaMOCTOSITEIbHON paboTEHI.

4.6.2. [lepedyeHb TeM KypPCOBBIX PadoT (IPOEKTOB)
KypcoBbie paboThl (POEKTHI) HE MPETYCMOTPEHBI.




4.6.3.

Ilepedyensb Tem pedepaToB, pacueTHO-TpadpuyecKux pador

Pedeparsl, pacueTHO-Tpaduueckre paboTsl HE IPETYCMOTPEHBI.

4.6.4. TlepeuyeHn TeM " y4eOHO-MeTOANYEeCKOro odecmeueHus IS
CAMOCTOATEIbHOI pa0d0ThI 00y4YaKOIUXCH
Ne . VueOHO-METOIUUECKOE O6mEm, 4
i Tema caMmocTosATENBHON pabOTHI 06ECIICUCHIE dbopma oOyueHus
ouHas | 3a04HAs
Pasnea 1. OcHOBBI 00111eH XUMHUH
[Twnasos II.I'.  Kparkuit
Kypc oOmei u
Tema 1. OcHOBHBIC TOHATHUS W | OMOHEOPTraHUYECKOW XUMUHU.
3akoHbl  xumuH. Knaccudukanus | Jlyranck: JIHAY, 2004.c 5-
HEOPTraHUYECKUX coenqnuenui. | 12, 29-43
Crexuomerpus: Monb, 1nocrosHHasg | IlunaBoB UHII. OOmas wu
ABoraipo, MojsipHas Macca, 3aKOH | HEOpraHUsdecKas  XUMHS.
1. COXpaHEHHMsl TOCTOsIHCTBAa  cocraBa, | Jlyranck:JIHAY,2006.- c. 4
3aKOH ABorajpo, xumuyeckuit | 10-35
SKBUBAJIEHT, (hakTop sKkBHUBasieHTHOCTH, | [ImmasoB IIL.I., bBensesa
MOJISIpHAs Macca SKBUBAJEHTa, 3akoH | B.A. [TocoOue o
SKBUBAJICHTOB. OMOHEOPTraHMYECKOW XUMHH
C OCHOBAMHU aHAJIUTHYECKOU
xumun. Jlyranck. — c. 7-23
Tema 2. [lepuoanyeckwuii 3akoH JI.M. HHHa]iOB UL Kparknuit kyp ¢
MenneneeBa U HepuoaMYecKas OOmICi 1 GHOHCOPraHUHECKOii
CUCTEMA XMMHUYECKUX JJIEMEHTOB. UM JlyrancicJIHAY,
. 2004.c 44-57, 58-85, 36-67,
Brinonnenue yIpaXKHEHUH mo | o 135
COCTaBJICHUIO AJIEKTPOHHO-
2. | rpaduuccknx  dopmys aTOI\EOB " [Munaos HI.I'., bensera B.A. 4
[Tocobue 1o
HMOHOB 3JIEMEHTOB U ONpeeNieHUue MX .
BaJICHTHOCTH U CTETIEHU OKUCIICHUSI. OHOHEOPraHueCKOl XiMuH c
. | ocHOBamH AHATUTHYECKON
Bunaer XUMHYECKUX CBSI3EH.
. xumuu. Jlyranck. — c. 25-28
JIOHOPHO-aKIENTOPHBIH ~ MEXaHU3M
XUMHUYECKOH CBA3H.

Tema 3. Xumnueckass kunernka U |[[IumaBos LT, KpaTkuii kypc
XUMHYecKoe paBHoBecue. CKOpocTh U |0011el 1 OMOHEeOpraHnYeCcKOM
SHEpreTMKa  XMMHUuYeckoll  peakuuu: xumuu. Jlyranck:JIHAY, 2004.c
CpeHsAsi M HUCTHHHas  ckopocth (13-28
XxuMuuecko  peakimu;  Qakropsl, [[Iunasos .. OOmas u
BIMSIIOLIME Ha CKOPOCTh PEAKLMH; HEOPraHUsAuecKass XUMHUSL.
XUMHYECKast peakiust kak [lyranck:JIHAY,2006.- c. 168-

3 MOCJIEZIOBATENbHOCTh  DJIEMEHTapHBIX 221 5
) CTa[uil; 3aKoH AercTByrommx macc st [[Tmmasos LT, bensera B.A.
SNIeMEHTapHOM craauu  xumudeckor [[TocoOue mo
peaKiy, KOHCTaHTa CKOpPOCTH [OMOHEOPTaHHYECKOW XUMHUH C
peaKkluH;  3aBUCUMOCTb  CKOPOCTH [OCHOBAaMH aHAJIUTHYECKOM
XAMAYECKOH PEeaKIuy OT TeMIleparypbl, XuMmuu. Jlyranck. — c. 32-38
IIPaBUJIO Banr-T'oda, SHEPIrUs
aKTUBAIMM, DSHEPreTHYeCKHi Oapbep,
aKTUBHUPOBAHHBIN KOMIUIEKC, KaTaJlu3,
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n/n

Tema camocTosTEIEHON PabOTHI

YyeOHO-MeTOINYECKOE
oOecrieueHne

O0BéM, U

dhopma oOydeHust

O4YHas | 3a04YHasd

3HAYCHHE
XUMHYECKOM
peakiMu B XUMHUH, OWOJIOTHH |
CEIbCKOM  XO3SIIICTBE,  XHMHYECKOE
paBHOBECHE KaK KOHEYHBIMA pe3ysIbTaT
CaMOIPOU3BOJILHOTO MPOTEKAHUS
00paTUMOW peaKIuy, JUHAMHYCCKUN
XapaKkTep XUMHUYECKOIO PaBHOBECHS,
MPU3HAKKA  HWCTHHHOTO  PaBHOBECHS,
3aKOH  JICMCTBYIOLUMX  MacCc Ui
XHUMHUYECKOTO PaBHOBECHS, TpUHIHIT Jle
[Tarenbe, poJb XUMHYECKUX
PaBHOBECHI B IPUPOJIE.

(dbepMeHT;
CKOpPOCTH

KaTanmsarop,
Y4EHUS O

Tema 4. PactBopbI, cr1ocoObl
BBIPAYKECHHS KOHIIEHTPAMU PACTBOPOB.
PactBOpbI HEANIEKTPOIUTOB.
KosumnraruBHbie CBOMCTBA paCTBOOB.

[Trnasos LIL.I'. Kpatkuii kypc
oO1eli 1 OMOHEOPTaHMYECKOM
xumuu. Jlyranck:JIHAY, 2004.c
08-107

[Munasos LII.I". O6mas u
HEOpPraHUsuecKas XHUMHUSL.
Ulyranck:JIHAY,2006.- c. 200-
221

ITumasos III.I'., bensesa B.A.
[Tocobue o
OMOHEOPTaHMYECKON XUMHUU C
OCHOBaMH aHAJIUTUYECKOM
xumuu. Jlyranck. — ¢.40-43

Pa3nea 2. PacTBopbl 2J1eKTPOJIMTOB. OCHOBBI HCOPraHMYECKON XMMHUHU

Tema 5. Teopus >IEKTPOIUTHYECKOM]
ITUCCOLIMALIUH. KonnyecTBeHHbIe
XapaKTEPUCTUKH rporeccal
TUCCOLMAIMU: CTENEeHb W KOHCTAaHTa
ITUCCOLIMALIMU  CITa0BIX  DJIEKTPOJIUTOB.
MonHOE [IPOU3BEIACHUE BOJIBL.
Bonmopoausiii  mokasarens. I'uaposns)
coJield. Tumbl ruponusa

ITnnasos III.T". KpaTkuii kypc
oO11ei 1 OMOHEOPTaHUYECKOM
xumun. Jlyranck:JIHAY, 2004.c
108-113, 114-124

[Munasos LII.I". O6mas u
HEOpraHUsSYeCcKast XUMHUSL.
Jlyranck:JIHAY,2006.- c.222-
274

ITunasos III.T"., bensera B.A.
[TocoOue no
OMOHEOPTaHMYECKOW XUMHUU C
OCHOBaMH aHAJTMTUYECKOU
xumud. Jlyranck. — c.44-57

Tema 6. OKHCIUTEIBLHO-
BOCCTAaHOBUTEIbHBIC peakiuu. CTeneHb
okucnenus. [IpaBuio onpenenenus
crernenn okucieHus. OCHOBHbBIE
OKHCJIMTENN U BOCCTAHOBHUTEIIN

[Trnasos LI.I". Kpatkuii kypc
oO011el 1 OMOHEOPTaHUYECKOM
xumun. JIlyranck:JIHAY, 2004.c
139-151

ITrnasos LI.I". OOmas u

3MeHeHNE CTEICHN OKHCIICHHS B

HCOpPTaHUAYCCKass XUMUA.
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n/n

Tema camocTosTEIEHON PabOTHI

YyeOHO-MeTOINYECKOE
oOecrieueHne

O0BéM, U

dhopma oOydeHust

O4YHas | 3a04YHasd

3aBUCUMOCTHU OT pH Cpeabl

JIyranck:JIHAY,2006.- ¢.300-
317

[Tumasos III.T"., bensesa B.A.
[TocoOue 1o
OMOHEOPTaHMYECKOW XUMHUU C
OCHOBaMM aHAIUTHYECKOU
xumun. JIyranck. — c.64-68

7. Komnnekcheiel
CrpoeHre U CBOMCTBA
KOMILUIEKCHBIX COEMHEHHUIA.
Homenkiarypa KOMILJIEKCHBIX]
coenuHeHU. KoMIUIeKCHbIE COeTMHEHUSI:
CTPOEHHE  KOOPIUHALMOHHOM
KOMILIEKCHBIX COCTMHECHMIA:
KOMILIEKCOOOpa30BaTelb, JIUTaH/[Ipbl,
ITOHOPHBIE aTOMBI JIMTAHJIOB, JCHTATHOCTD,
KOOPIMHALMOHHOE  YMCJIO, T€OMETpus]
KOOPAMHALMOHHOM cepsr;
BHEITHEC)EPHbIE HOHBI, KOMIUIEKCHI C
XeJ1aT000pa3yoIIMU u
MaKpOLIMKIIMYECKUMHU JIMTaHJaMU;
[YCTOMYMBOCTh KOMIUIEKCHBIX COEIWHEHUM]
B PacTBOpax, KOHCTAHThl YCTOMYMBOCTH |
KOHCTaHTBl ~ HECTOHMKOCTH;  (haKTOPBHI,
BIIHSIOLLE Ha YCTOWYHMBOCTH)
KOMIUIEKCHBIX COCIUHEHUN B PACTBOpAX:
TeMIIepaTypa, XeJIaTHbIN u
MaKpOLMKIMUECKU  AQQeKThl,  3aps]
LEHTPATBHOTO MOHa-
KOMILIEKCOOOpa3oBaress, Teopus]
KOOPJIMHALMOHHOM XUMHUYECKOH  CBSI3H,)
BHAYEHHE KOMIUIEKCHBIX COEIMHEHUI.

Tema
COCTUHEHUS.

[Trnasos LIL.I'. Kpatkuii kypc
001Ielt 1 OMOHEOPTaHMYECKOM
xumui. JIyranck:JIHAY, 2004.c
125-138

[Munasos LI.I". O0mias u

cepblHeopraHusYecKast XUMUsI.

Ulyranck:JIHAY,2006.- ¢.275-
299

ITunaBos II1.T"., bensgera B.A.
[Tocobue o
OMOHEOPTaHNYECKOW XUMHUU C
OCHOBaMU aHAJIUTUYECKOM
xuMuu. Jlyranck. — ¢.59-63

Tema 8. Xumus S-, p-, d-, 3JIeMEHTOB. S -
, HCTIOJIb30BAaHKE IIET0YHBIX U
MIeJI0YHO3EMETBHBIX METAJIOB. -
bieMeHTsl: diieMenTsl Al, Pb, Sn. Ux
MCITOJIB30BaHNE U XUMUYECKHE
cBoiictBa. Hemeramisr: S, P, C, N,
rajgoreHsl. IX cBOMCTBA U MPUMEHEHHE.

d-snementsr: Cu, Zn, Ag, Mn, Fe.

ITunasos III.I'. KpaTkuii kypc
o011eil 1 OMoHeopraHN4YecKon
xumud. JIyranck:JIHAY, 2004.c
152-215

IMumasos III.I". O6mas u
HEOpraHUsuecKas XUMHUsL.
UIyranck:JIHAY,2006.- c.466-
635

Paznea 3. Anaa

HTHYCCKAsA XUMUA

IIpenmer " 3a71aun
aHAJTUTUYEeCKOH XuMHMHU. KaueCTBEHHBIN
M KOJMYECTBEHHBIM aHam3. MeToanl
KOJINYECTBEHHOI0 aHanu3a. [Ipeamersl u
B3araun aHAIUTUYECKOU XUMHH.
OCHOBHBIE TTOHSATHSA KOJIUYECTBEHHOI'O H

[{nToBMY n.K.
AHAINTAYCCKOM XUMUHU.-
Bricmras mxona, 1985
[Tunasos IIL.T'., bensesa B.A.
[TocoOue o

Kypc
M.:

6I/IOHeOpFaHI/I‘-ICCKOI71 XHUMHU C
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O0BéM, U

Ne . YyeOHO-MeTOINYECKOE
- Tema camocTosTEIEHON PabOTHI 0BCCIICCHIE dhopma oOydeHust
OYHas | 3a04Has
KauyeCTBEHHOI0 aHayn3a. KauecTBeHHBIHOCHOBAMU aHATUTHYECKON
xumudecknii aHanmm3. Knaccupukanusxumun. Jlyranck. — ¢.72-73, 91-
METO/I0B KOJH4eCcTBEeHHOr097
xuMuyeckoro  aHanuza.  OcHoBHbieXonopenko H.®., [TunaBos
XHMHYCCKHE CBOMCTBA BemecTs,[UI.I., Adpanacwes I'.D.
Te’kaliMe B OCHOBE KOJIMYECTBEHHBIX HMJIabopaTOpHBIN MPAKTUKYM IO
KaueCTBEHHBIX oTpeeNeHUIN.AHATUTUYECKON XUMUH [T
3aKOHOMEPHOCTH IPOTEKAHUSACTYAEHTOB arPOHOMUYECKOT0 U
XUMHYECKHX PEaKIIHA. 300MH)KEHEPHOTO (aKyIbTETOB
c. 1-2
OO0BEMHBIN ¥ BECOBOM aHAJIHU3. [{ruToBMY n.K. Kypc
BpraucieHus: B aHATUTUYECKOW XUMUU. [@HAUTUTUYECKOW XUMUU.- M.:
CylHOCTh 00BEMHOTO aHATH3A. Bricuras mkona,1985 c.
BerunciieHus B 00bEMHOM aHAIIH3E. ITunasos II1.T"., bensesa B.A.
K1cI0THO-OCHOBHOE TUTPOBAHHE. [Tocobue no
KOMIUIEKCOHOMETPUYECKHE METOBI OMOHEOPraHUYECKON XUMHUH C
aHanu3a. JKecTkocTh BoJbl. BecoBoit  (0CHOBaMU aHATUTHYECKON
10 pHAM3. Brrancienusi B BECOBOM xumuu. Jlyranck. — ¢.74-82, 88- 5
aHaM3e. 90
Xonopenko H.®., [Tunasos
I.I"., Apanacees I".D.
JlaGopaTOpHBI MPAKTHKYM 10
AHATUTUYECKOU XUMUHU IS
CTYJIEHTOB arpOHOMHMYECKOTO U
300MHKEHEPHOTO (haKyIbTETOB
c. 2-10, 13-24, 37-45
Bcero 37
4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadOThI CTY1eHTOB
He npeagycmotpensl.
4.7. IlepeyeHb TeM H BH0B 3aHATHI, IPOBOJAMMbIX B HHTCPAKTUBHOU opme
Ne ®dopma 3aHATUA Tema 3ansaTHA WnTepaktuBHbil MeTOq | O0BEM, U
n/m
1. Jlexums Crpoenue aToma WNHTepakTuBHAs JEKUIUs 2
S. DoH/I OLICHOYHBIX CPEJCTB ISl POBEACHUSI IPOMEKYTOYHOM aTTecTAlMU

[TonHoe onucanue (oHAA OLIEHOUYHBIX CPEICTB TEKYLIEH U MPOMEXYTOUYHOM aTTecTalun
o0yyaroImuxcs ¢ nepeyHeM KOMITETEHLIUH, ONMCaHUeM IoKa3aTeNel U KpUTepHueB OLICHUBAHUS
KOMITETECHIINM, IIKaJI OLIEHUBAHMS, TUTIOBbIE KOHTPOJIBHBIC 3a/1aHHSI 1 METOIMYECKHE MaTEPUaIIbI
IIPEICTABIICHBI B IPUJIOKEHUH K HACTOALLEH ITpOrpamme.

6.
6.1. Pexomennyemasi iuTepatypa

6.1.1. OcHoBHasi IMTEpPaTYpa

Y4yeOHO-MeTOANYECKOE 00€ecTIeUeHHe TUCITUTIINHBI

/o

ABTOp, Ha3BaHWE, MECTO U3/IAHUS, U311-BO, IO U3TAHMSI, KOJTUISCTBO CTPAHUI]

Koi-80 3k3. B
OunbInOTEKE.
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AxmeroB, H.C. OOmas u neopranmueckas xumust/ H.C. Axmeros.-
1. | CIIo: Jlanb, 2023.- 744 c. — ISBN 978-5-507-45394-8.-URL.: https//e. -
lanbook.com/book/267359
2 | I'muaxka T.JI. O6masg xumus. - JI.: Xumus, 2002.- 702 c. 4
3 [MunasoB II.I'. Kpatkuii kypc oOmieii u OMOHEOPTraHMYECKONH XHMHUH. 290
Jlyranck: JIHAY, 2004. -235 c.
4 IInnaBoB LT Oomias u HEOpraHu4ecKas XUMUS. 255
Jlyranck:JIHAY,2006.-652 c.
5 [MunaBo LI 3amaum u ynpaxksHeHuss 1o oOmed XUMHU.- 252
Jlyranck.:JIHAY,2008.-280c
6 Bacunwes B.II. Ananutnueckas xumus. B 2 k. T.1 Tutpumerpuueckue 6
Y TpaBUMETpHUeCKUil MeTobl aHaim3a. M.: Jlpoda, 2007. 405 c.
6.1.2. JlonosiHuTE/ILHAS IUTEPATYPA
Ne Kon-Bo 3k3. B
ABTOp, Ha3BaHWE, MECTO U3IAaHUS, U311-BO, IO H3TAHMS, KOJTUICCTBO CTPAHHI]
/0 oubnmorexe.
1. | Kyaeman A.I'. O6mas xumust. - M.: «Komnocy»,1979. — 525 c. 73
2 | I'maka H.I1. 3amaun u ynpaxuenust o oomiet xumun. M.: 1988. -278 c.. 38
Kusze [[.A., Cmapsirun C.H. Heopranumueckas xumusa. M.: Beiciias.
3 69
mkoja, 1990. — 430 c.
Ananutndeckas xumus. Xumudyeckue Meto sl aHanuza/ H.C. 'onryOeBa,
4 | O.B. bensera, U.B. Tumomyxk.- Kemeposo: KemI'Y, 2020.- 136 c.- -
ISBN 978-5-8353-2663-1.-URL.: https://e. lanbook.com/book/162572
6.1.3. Ilepuoanyeckue U31AHUA
He npenycmotpensl.
6.1.4. MeTtoanyeckue yKazaHusi i1 00Y4aIOUIMUXCSl 10 OCBOECHHIO THCIMIJIMHBI
Ne /it ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1-BO, IOl U3JAHUS, KOJMYECTBO CTPAHUIL
[Tunasos LI.I'., [TuBoBap A.K. np. MeTonuueckue yka3aHus K J1aOOpaTOPHBIM 3aHATHIM
1 o oOuieil 1 Heopranuyeckoi xumuu: HayyHoe nocooue / LI1.I".ITunasos, A.K.I1luBoBap,
" M.IL.baGypuenkoBa, H.B.baykosa, K.O.[lyOunkas - Jlyranck: JI'AY, 2019. - 78 c. —
URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
5 [11.I".ITunasoB, M.I1.babypuenkoBa 3ajauHuK 1O OOIIEH XUMUHU C METOAUKOHN peIIeHus
' Banay u MHAMBUAYAJTbHBIMU 3ananusmu. — Jlyranck: JIHAY, 2012. — 38 c.
3 [Tunasos II.I'., bensera B.A. [TocoOue 1o 6moHeOpraHnuecKoO XUMHUU C OCHOBaMH

aHanmuTudeckor. — JIyranck: JIHAY, 2003. — 102 c.

6.2. IlepeuyeHb pecypcoB HMH(POPMALMOHHO-TETEKOMMYHHKALMOHHOH  CeTH

«uTepHer» (nasee - cetb «HTEPHET»), HEOOXOAUMBIX JIJIS1 OCBOECHHS I CIIUTITTHHbI

Ne /it HazBaHue HHTEpHET-pecypca, aIpec U PEXKUM J0CTyNa

Bukunenus — cBo60Has sHLIKKIoNeus. [DnekTpoHHbIi pecype]. URL:

1 https://ru.wikipedia.org/wiki (nara oopamenus: 20.08.2022).
DyngamenTanbHas dNeKTpoHHas oubanoreka «dmopa u GayHay. [DIEKTPOHHBIH

2. pecypc]. Pexxum nocryma: http://herba.msu.ru/shipunov/school/sch-ru.htm (mara obpamenmust:
20.08.2022).

3 http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii mopran

4. |Hayunas snexktponnas 6ubaunorexa eLIBRARY.RU

5. [PnexTpoHHO-OMOIMOTEUHAs crcTeMa u3aTeabcTBa «Jlauby - http://www.e.lanbook.com
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6.3. CpeacrBa odecnieyeHUs1 OCBOCHM S AU CHUTIIUHBI

6.3.1. KomnbrorepHsbie 00y4yaonue 1 KOHTPOJMPYOLHe IPOrpaMMBbl

@OyHKIUS NPOTPAMMHOI0 oOecredeHus

No | Bug yuebnoro | HaumeHnoBaHue mporpaMMHOTO
n/n 3aHATUA obecnieueHus MOJEIUPY-
KOHTPOJIb oOyyaromias
o1as
1 |IIpakTuueckue [Iporpamma mist TECTOBOM + - +

OLIEHKH 3HAHUH CTYIEHTOB
Moodle

6.3.2. Ayamo- ¥ BUI€0M0OCO0Us
He npengycmotpensl.

6.3.3. KomnbloTepHble MPpe3eHTANNN Y4eOHBIX KypPCOB
He npenycMoTpeHsl.
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7. Onucanue MaTepHaJbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOI MJIsI OCYIIeCTBICHHUS
00pa30BaTeIbHOIO NPoLecca M0 JMCIHUIIIMHE

Ne
/o

HaumenoBaHnue o60py0BaH-
HBIX Y4eOHBIX KAOMHETOB,
00BEKTOB /1715 IPOBEICHUS

3aHATUI

[lepeyeHb OCHOBHOTO 000PYAOBaHUS, TPUOOPOB U
MaTepHuaoB

[-410 — yyeOHast ayauTopus
TS IIPOBECHUS
JEKIIMOHHBIX, JIAOOPATOPHBIX|
U INPAKTUYECKUX  3aHATHH,
FPYIIIOBBIX u
VHIMBU/1yaJIbHBIX
KOHCYJIbTalUH, TEKYLIETO
KOHTPOJIA, IPOMEXYTOYHOU
aTTeCTallun U
CaMOCTOSITENIbHOM pabOThI

Cton — 21 mr., cryn — 39 wr., mkad — 8 mrT., TymO6ouka — 4
T., JOCKa 2 ., mabopaTtopHoe 00OpyHOBaHUE,
nmabopaTopHas mocy/a (KoJObl, MUMETKH, OIOPETKH, BOISHBIC
XOJIOTUITHBHUKHU u np.), XUMHYECKHE  PEaKTHUBHI,
NIEMOHCTpAIIMOHHBIE MaTepuanbl (CTEHAbI M TIp.), Y4eOHO-
METOJTUICCKIE MAaTePHAIIBI.

[-415 — yueOHast ayauTOpHs
st IPOBEJCHUS
JIEKIIMOHHBIX, J1Ta00pPaTOPHBIX
U TPaKTHYECKUX  3aHATHH,
[PYIIIOBBIX u
VHIIBHTy aJTbHBIX
KOHCYJIbTALIUH, TEKYIIEro
KOHTPOJISI, IPOMEXYTOYHOU
aTTEeCTalluU u
CaMOCTOSITENIbHOM paObOThI

Cron — 18 mr., cryn — 16 mr., mkap — 2 mT., mKad
BHITSDKHOW — 1 1mT., TymOouka — 1 mrT., ;nabopaTopHOE
00opyaoBaHue (BEChl  TEXHO-XMMHYECKHE, IIKa(bl
CYLIMJIbHBIC, BBITSDKHBIC, BOJISIHbIC OaHH U Jp.), TadopaTopHas
nocyna (KoJIObl, MUTIETKH, OFOPETKH, BOJISIHBIC XOJIOIMIbHUKA
U Tp.), XUMHYECKHUE PEAKTUBBL, JEMOHCTPAIIHOHHbBIC
MaTepuanbl  (CTCHIIbI mnp.), y4eOHO-MEeTOIUYEeCKue
MaTepHaIbI

u

[-420 — y4eOHast ayIuTOpHS
s MIPOBEJCHUS
JIEKIMOHHBIX, J1a00paTOPHBIX
U TPaKTUYECKUX  3aHATUH,
FPyHIOBBIX u
VHIWBHU/1YaJIbHbBIX
KOHCYJIbTallUH,

KOHTPOJIS,
aTTecTalluu
CaMOCTOSITENIbHOM pabOThI

TEKYILEro
IIPOMEKYTOUHON
U

Cron — 22 wr., ctyn — 31 mwr., Tym6ouka — 38 mr., mkad
BBITSOKHOM — 2 mT., mKagp — 10 mr., mkad cymunbHbI — 2
[IT., XOJOIUIBHUK — 1 1mT., aboparopHoe 00Opy/IOBaHUE
(Bechl TEXHO-XMMHUYECKHE, MKa(bl CYyIINIbHBIE, BHITSDKHBIE U
np.), JabopaTopHas mocyna (KOJObI, MHIETKH, OIOPETKH,
BOJISIHBIE XOJOAMJIBHUKM M TMp.), XUMHYECKHE pEaKTHBBI;
IEMOHCTpAllMOHHbIE MaTepualibl (CTEHAbl U Tp.), y4eOHO-
METOANYECKHE MaTepHaIIb




8. MexkaucuunjinHAPHbIe CBS3H

IIpoTokoJ
COTJIACOBaHUs pabouell MpOrpaMMBI C IPYTHMHU AUCIUIUIMHAMH

[Ipennoxenust 00 U3BMEHEHUSIX B
HanMenoBaHnue TUCHMITIAHEI, C

. Kadenpa, ¢ xoTopoii npoBoaUIIOCH paboueit mporpaMme.
KOTOPOH MPOBOIUIOCH
corjlacoBaHue 3akiaroueHne 00 uTorax
corilacoBaHue
COTJIACOBAHUSA

Opragnyeckas 1

Kadenpa xumun
(1)I/I3KOJ'IJ'IOI/II[H3H XUMUA

buosornueckas xumus Kadenpa xumun
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Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Howmep
M3MEHEHUS

Howmep
[IPOTOKOJIA
3acenaHus
Kadeapsl U gaTa

Crpanuusl ¢
U3MEHEHUIMU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX MYHKTOB

[Toanuce 3aBe-
Ty FOIIIETO
kadeapoit

18




Mpuioxenne 2

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I
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Ilpunooicenue 3

MUHUCTEPCTBO CEJIbCKOI'O XO3AMCTBA POCCUMCKON ®EJEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE
YYPEXIAEHUE BBICILIET'O OBPA3OBAHMA
«JIYTAHCKUI TOCYJIAPCTBEHHBIN ATPAPHBII YHUBEPCUTET UMEHU K.E.
BOPOLINJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
no nuciuruinne: «Heopranudeckas 1 aHaTUTHUECKAs XUMHESD)
no crenuaibHocTu 36.05.01 Berepunapus
HanpaBJIEHHOCTH (TIpodiib): JluarnocTrka 00JIe3HEH JKUBOTHBIX

I'ox Hayana moarorosku — 2024

KBanudukanus BeITyCKHUKA — BETEPUHAPHBII Bpad

Jlyranck, 2024
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1. MEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C THIUKATOPAMHU JOCTUXKEHUA KOM[IETEHI.[PIFI, C
YKA3ZAHHUEM 9TAIIOB UX ®OPMHUPOBAHMUA B ITPOIIECCE OCBOEHUSA OBPA3OBATEJIBHOM ITPOI'PAMMBI

Kon xontpo- | dopmynupoBka NnauxaTtopsl Oran (ypoBeHb) [Inanupyemsie HanmenoBanue Monmyneii u (unn) HanmeHnoBaHne o1ieHOYHOTr0
JTUPYEMON | KOHTPOIUPYEMOMN JOCTHXKCHHSA OCBOEHHS pe3yIbTaThl pa3aeNoB AUCIUIUIAHEL CpelcTBa
KOMIIE- KOMIIETCHIINU KOMIIETEHIINN KOMIIETCHIINA o0yueHus Texymmii IIpomexyToun
TEHINU KOHTPOJIb as aTTecTalysl
YK-1 Criocoben YK-1.2. IlepBsIit 3Tan «3HATHY: Tema 1. Knaccudukanus | TecTst OK3aMeH
OCYIIIECTBIIATH OcymecTBiser (moporoBbIit MIPUHLIAIIEL U | HEOPraHUYECKUX COEIMHEHHN. | 3aKPBITOrO
KPUTHUYECKUAN MTOUCK U | YPOBEHb) METOIBI OCHOBHBIE TIOHATHA ¥ 3aKOHBI | THIA
aHaIIN3 KPUTHUYECKU CHUCTEMHOTO XUMHHU
MPOOIIEMHBIX aHAIU3UPYET noaxoaa aHamuza | Tema 2.  CrpoeHue  aroma.
CUTyaluit Ha | mHpOpMaIHIO, u cunteza | Ilepmonnueckuit  3akon  JI.W.
OCHOBE HEOOXOTUMYIO JIJISI WHPOPMALINH. MenneneeBa. XuMHYecKas CBS3b.
CHUCTEMHOT'0 pelieHus Xumus s-, p-, d-31eMEeHTOB
moaxonaa, ITOCTaBJICHHOM Tema 3. XuMudeckast KHHETHKA
BEIpa0aThIBaTh 3a7a4u Tema 4. PactBoprl. dusnueckue
CTpaTEruto CBOICTBAa pacTBOPOB. BripaxeHue
JEeUCTBUH KOHIIEHTpALH PacTBOPOB

Tema 5. Teopus
AIEKTPOIUTHIECCKON TUCCOITHAITIH.
Bonoponssiit [I0Ka3aTelb.
Iupponus coneil. KommnekcHbie
COEIMHEHMS

Tema 6. OKHCIIMTEIBHO-
BOCCTAHOBUTEINIbHBIE PEAKIIIHI

Tema 7. Ilpeamer u 3amauu
aHAJIMTUYECKOM XHUMUHU.

KauecTBeHHBIH M KOJWYECTBECHHBIN
aHanu3. KauecTBeHHbIE peakliuyd Ha
KaTHOHBI 1 aHHOHBI OMODJIEMEHTOB

Tema 8. KonmuecTBEHHBIH aHaIU3.

MeTonpl KOJIWYECTBEHHOTO
a”anu3a, OOBEMHBLIE M BECOBOM
aHaJIu3. Brruncnenus B

aHAJIUTUYCCKON XUMUU




Kon xouTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

Munukatopsl
JOCTHXKCHHSA

Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1in) HaumenoBanue o1ieHOUHOTO
OCBOEHUS pe3yIbTaThl pa3JeNoB AUCITUTUIAHE CpelncTBa
Bropoii stamn «YMETB»: Tema 1. Kiraccudwuxarus | TecTsr DK3aMeH
(IpOBUHYTHIN | OCYIICCTBISTH HEOPTaHUYECKUX COCIMHEHUHU. | OTKPBITOTO
YPOBEHB) MOUCK U OCHOBHBIC TIOHSATHS U 3aKOHBI | THIA
KPUTHIECKH XUMHH (BompochI st
aHaJTN3UPOBAThH Tema 2. CrpoeHme  aroma. | ommpoca)
nHPOPMALIHIO; Ilepuognueckuit  3akon .M.
MIPUMEHSTh MenpeneeBa. XuMmu4ecKas CBS3b.
MIPUHIIATIBL 1 Xumus s-, p-, d-ameMeHToB
METOIbI Tema 3. Xumuueckast KHHETHKA
CHCTEMHOTO Tema 4. PactBoprl. Dusmueckue
noaxoda st CBOICTBa pacTBOPOB. BripaxeHue
peteHus KOHIICHTPAIIUU PaCTBOPOB
IIOCTaBJICHHBIX Tema 5. Teopus
3a/ad. ANEKTPOIUTHUECKON THUCCOLIUAITHH.
Bonopoansiit IOKAa3aTelb.
I'upponus  comeit. KommuiekcHble
COeIMHEHUS
Tema 6. OKucCIUTENBHO-
BOCCTAaHOBUTEIIHHBIE PEAKITIH
Tema 7. Ilpenmer wu 3axauu
aHATUTUYECKON XUMHH.
KauecTBeHHBI M KOJMMYECTBEHHBII
aHanu3. KauecTBeHHbIE peaknyy Ha
KaTHOHBI M aHUOHBI OMO3JIEMEHTOB
Tema 8. KonuuecTBeHHBIH aHANM3.
Meronabt KOJIMYECTBEHHOTO
aHanmmM3a, OOBEMHEII M BECOBOU
aHaJu3. Brruucnenus B
AHAJIUTUYECKON XUMUU
Tpetuii sTan «UMETH HABBIKID): Tema 1. Kiaccuduxarus | [Ipaktnueckne | Dk3aMeH
(BBICOKU HPAKTHIECKOTO HEOPTraHUYECKUX COEIMHEHUH. | 3a/laHud
YPOBEHB) BBIOOpA OCHOBHbBIE MOHATUA U  3aKOHBI
OIITUMAJIBHBIX XUMHHN
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Kon xouTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

WNHpukatopsl
JOCTHXKCHHSA

Oran (ypoBeHb)
OCBOGHHS

IInanupyemslie
pE3yIBTaThI

HanmenoBanue Monmyneit u (unn)
pa3eNoB AUCIUILUIAHEI

HanmeHnoBanue o1ieHOYHOI0O

cpencTBa

crmoco0oB
peleHus 3a1a4.

Tema 2. Crpoenme  aroma.
Ilepuonnuecknit  3axkon  JI.W.
MenpaeneeBa. XUMHYECKas CBS3b.
Xumus s-, p-, d-37€eMeHTOB

Tema 3. XuMuuecKass KHHETHKA
Tema 4. PactBoppl. ®Pusmdeckue
CBOICTBa pacTBOPOB. BripaxeHue
KOHIIEHTPAIIH PAaCTBOPOB

Tema 5. Teopus
AIEKTPOIUTHICCKON TUCCOITHAIIH.
Bonopoansrit MIOKAa3aTellb.
I'unponus coneit. KommuiekcHble
COEIMHEHMS

Tema 6. OxucIuTeTEHO-
BOCCTaHOBUTEIFHBIC PEAKIINN

Tema 7. Ilpenmer wu 3amauu
aHAJIUTUYECKOH XAMUH.
KadecTBeHHBIH M KOJWYECTBECHHBIN
aHanu3. KauecTBeHHbIE peakyy Ha
KaTHOHEI M aHHOHEI OMO3IEMEHTOB
Tema 8. KonnuecTBeHHBIN aHAIN3.
MeTtoapl KOJIMYECTBEHHOT'O
aHamms3a, OOBEMHELI M BECOBOH
aHaIu3. Brruncnenus B
aHAJIMTHYCCKON XUMUU

OIIK-4

CriocobeH
HCIIOIL30BaTh B
npohecCHOHATBH
OU IeSITEIILHOCTH
METOAbI peH_IeHI/IH
3a7a4 C
MPUMEHEHUEM
COBPEMEHHOI0

OIIK-4.1.
Hcnons3yer B
npodecCHOHAIBHO
H eI TETbHOCTH
METOJIBI PETIEHUS
3az1a4 ¢
MIPUMEHEHUEM
COBPEMEHHOI0

IlepBblii 3Tan
(TTOpOTOBBIi
YPOBEHB)

«3HATHY:
TEOpETHYECKHE
OCHOBBI
HEOpPraHUYECKOU
XUMHH u
BO3MOKHOCTh HX
MPUMEHEHUS B
PO eCCHOHATTEHO

Tema 1. Knaccuduxarms
HEOPraHMYECKUX COCIMHECHUH.
OCHOBHBIE TIOHSATHS U  3aKOHBI
XUMHHU

Tema 2. Crpoenme  aroma.
Ilepuognueckuit  3akon .1
MenaeneeBa. Xumudeckas CBS3b.
Xumus s-, p-, d-snemeHTOB

TecTol
3aKPBITOTO
THIIA

DK3aMeH
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Kox kontpo- | PopmynupoBka WNunukaTopsl Oran (ypoBeHb) [Tnanupyemsbie HanmenoBanue Monmyneit u (unn) HammenoBanue o1ieHOUHOTO
JUPYeMOH | KOHTPOJIMPYEMO JTOCTH)KCHHS OCBOGHHS PE3yJIbTATHI pa3nesioB AUCIUTUINHEL cpencTBa
o0opynoBaHUs o0opymoBaHUs 1 AeITeTHHOCTH. Tewma 3. XuMudeckasi KHHETHKA

npu pazpaboTke
HOBBIX
TEXHOJIOTUH U
UCIIOJIb30BaTh
COBpPEMEHHYIO
npohecCHOHATBH
YIO METOJ0JIOTHIO
JUTSL IPOBEICHHUS
JKCIIEPUMEHTAITb-
HBIX
HCCIIE0OBAaHUN U
HHTEPIIPETALUN
UX PE3yJIbTaTOB

npu pazpaboTke
HOBBIX
TEXHOJIOTUH
obmenpodeccruon
aJlIbHBIX 3a7ad4.

Tema 4. PactBoprl. ®Pusmueckue
CBOICTBAa pacTBOPOB. BrlpaxeHue
KOHIEHTPAaLK PacTBOPOB

Tema 5. Teopus
3NEKTPOIUTHUECKOMN HCCOLMAIIH.
Bonopoansiit MIOKAa3aTellb.
I'upponus coneil. KommekcHbie
COCIMHECHMUS

Tema 6. OxucnIuTeNnbHO-
BOCCTAHOBUTEINIbHBIE PEAKIIUI

Tema 7. Ilpenmer wu 3amauu
AHAIUTUYECKON XAMUH.

KadecTBeHHBIH M KOJTWYECTBECHHBIN
ananm3. KadecTBeHHbIE peakny Ha
KaTHOHBI U aHUOHBI OMODJIEMEHTOB

Tema 8. KonnuecTBeHHBIN aHAIN3.

MeTtoabl KOJINYECTBEHHOTO
aHamms3a, OOBEMHELI M BECOBOH
aHaIu3. Brruncnenus B

aHAJIMTHYECCKON XUMUU
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Kon xouTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

WNHpukatopsl
JOCTHXKCHHSA

Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1in) HaumenoBanue o1ieHOUHOTO
OCBOEHUS pe3yIbTaThl pa3JeNoB AUCITUTUIAHE CpelncTBa
Bropoii stamn «YMETB»: Tema 1. Kiraccudwuxarus | TecTsr DK3aMeH
(IpOBUHYTHI | TPUMEHSTH HEOPTaHUYECKUX COCIMHEHUU. | OTKPBITOTO
YPOBEHB) OCHOBHBIC 3aKOHBI | OCHOBHBIC TIOHATHSI U 3aKOHBI | THUNA
u METOJIBI, | XUMHUHU (BoTIpOCHI [IyIst
1002 (8 %1113 6] Tema 2. CrpoeHme  aroma. | ommpoca)
HEOPraHU4eCKON Ilepnonnuecknit  3axkon  JI.W.
U aHaIUTH4YeCKON | MennmeneeBa. XuUMHUYECKas CBSI3b.
XUMHH st | Xumus s-, p-, d-371eMeHTOB
peieHus 3amau | Tema 3. XuMuueckast KHHETHKA
npodeccuonanpio | Tema 4. PactBopbl. ®dusmueckue
U NesTeNnbHOCTH. CBOICTBa pacTBOPOB. BripaxeHue
KOHIICHTPAIIUU PaCTBOPOB
Tema 5. Teopus
ANEKTPOIUTHUECKON THUCCOLIUAITHH.
Bonopoansiit IOKAa3aTelb.
I'upponus  comeit. KommuiekcHble
COeIMHEHUS
Tema 6. OKucCIUTENBHO-
BOCCTAaHOBUTEIIHHBIE PEAKITIH
Tema 7. Ilpenmer wu 3amauu
aHAUTUYECKON XUMHUH.
KadecTBeHHBIM W KONHMYECTBEHHBIN
aHanu3. KauecTBeHHbIE peaknyy Ha
KaTHOHBI M aHUOHBI OMO3JIEMEHTOB
Tema 8. KonnuecTBeHHBIN aHaIM3.
Meronabt KOJIMYECTBEHHOTO
aHanmmM3a, OOBEMHEII M BECOBOU
aHaJu3. Brruucnenus B
AHATUTUYECKON XUMHUHU
Tpetuii sTan «UMETH HaBBIKWY»: | Tema 1. Kiaccuduxarus | [Ipaktnueckne | Dk3aMeH
(BBICOKU TEOPETUYECKHMX M | HEOPTraHHYECKHX COEIMHEHUH. | 3a/laHud
YPOBEHB) IIPAKTHYECKHX OCHOBHbBIE MOHATUA U  3aKOHBI
OCHOB XUMHIH
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Kon xouTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

WNHpukatopsl
JOCTHXKCHHSA

Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1in) HaumenoBanue o1ieHOUHOTO
OCBOCHHSI pe3yabTaThl pa3ienoB JUCHUIIIMHBI cpeacTBa
Heopranuueckor | Tema 2. Crpoenme  aroma.
U aHAJIUTH- [Tepuoanueckuit 3aKOH AN.
qecKOH XHUMUH B MenpneneeBa. XuUMHUUECKast CBSA3b.
npodecc- Xumus s-, p-, d-37€eMeHTOB
OHATLHOM Tewma 3. XuMudeckasi KHHETHKA
Tema 4. PactBoppl. ®Pusmdeckue
JIEATEIIbHOCTU

CBOICTBa pacTBOPOB. BripaxeHue
KOHILIEHTPAaLMK PAaCTBOPOB

Tema 5. Teopus
3NEKTPOUTHUECKOM HCCOLMAIIH.
Bonopoansrit MIOKAa3aTellb.
I'unponus coneit. KommuiekcHble
COCIMHECHMUS

Tema 6. OxncnuTeNnsHO-

BOCCTaHOBUTEIFHBIC PEAKIINN
Tema 7. Ilpenmer wu 3amauu
aHAJIUTUYECKOH XAMUH.
KadecTBeHHBIH M KOJWYECTBECHHBIN
aHanu3. KauecTBeHHbIE peakyy Ha
KATHOHEI M aHHOHEI OMO3IEMEHTOB
Tema 8. KonnuecTBeHHBIN aHAIN3.

MeTtoapl KOJIMYECTBEHHOT'O
aHamms3a, OOBEMHELI M BECOBOH
aHaIu3. Brruncnenus B

aHAJIMTHYCCKON XUMUU

26




OIIUCAHUE MMOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIAM, OITMCAHUE IKAJ OLIEHUBAHUS

Ne | Haumen | Kpatkas [Ipencrasn | Kpurepun olieHUBaHUS [lIxana
1/ | OBaHHWE | XapaKTepUCTHKA eHue OLIEHUBAHHUS
II | OIEHOYH | OLIEHOYHOTI'O OLIEHOYHOT
oro cpencTBa 0 CpeicTBa
CpElCTB B (hoHze
a
1. | Tecr Cucrema TectoBeie | B Tecte BeimosHeHo 90- OrneHka
CTaHJAPTU3UPOBAHH | 3a1aHUS 100% 3apganwuii «Omauyno»
BIX 3aJJaHHH, 5)
IMO3BOJIAIOLIAS
B Tecre BeImmonHeHo Oonee | Onenka
U3MEpUTh ypPOBEHBb ) .
. 75-89% 3amanuit «Xopowo»
3HAHUIA.
4)
B Tecre BpmomHeHO 60- | Ouenka
74% 3apanuii «Yooenemsop
umenvro» (3)
B Tecrte BrmmonneHo Menee | Onenka
60% 3ananuit «Heyooseneme
OpUMENbHOY
(2)
Bombimas yacth | Onenka
olpeAcIeHu N He | «Heyooeneme
Mpe/CTaBJICHA, b0 | opumenbHO»
npejcTaBieHa ¢ rpyObiMu | (2)
OIIMOKaMH.
2. | Onpoc | ®opma paboTHI, Bomnpocsl k | [IpogeMoHcTpupOBaHsbI Onenka
KOTOpasi MO3BOJISIET | OMPOCY IpeanonaraeMple  OTBETHI; | « OMauyHo»
OLICHUTh KPYyro3op, NpaBUIILHO ucnons3oBad | (5)
YMEHUE JTOTUYECKU ITOpUTM OOOCHOBAaHUH BO
MIOCTPOUTH OTBET, BpeMsl pPACCYXKIEHUMN; €CTh
yMEHUe JIOTHKa pacCyKIeHUH.
MPOJIEMOHCTPUPOBA
- [IponeMoHCcTpHUpOBaHBI O1enka
MPEIIOIaraéMbele  OTBETHI; | «Xopouio»
MOHOJIOTHYECKYIO N
€CTh JIOTWKA pacCyxjaeHuid, | (4)
pedb U UHBIC
HO HETOYHO WCIIOJIL30BaH
KOMMYHHKATHBHBIC

HAaBBIKU. Y CTHBIH
ompoc obnagaeT
OONBIINMU

aIrOpuTM OOOCHOBAaHUU BO
BpeMsl pacCyXIeHUH U He
BCE€ OTBETHI MOJTHBIE.




Ne | Haumen | Kpartkas IIpencrasn | Kpurepuu oneHuBaHusA [Ixana
n/ | oBaHME | XapaKTepPHCTUKA eHHE OLICHUBAHUS
I | OLIEHOYH | OLIEHOYHOTO OLICHOYHOI
oro CpeacTBa 0 CpeacTBa
CpElCTB B (hoHze
a
BO3MOKHOCTSIMHU [IponeMoHCTpUPOBAHBI Onenka
BOCIIUTATEILHOTO npezrnonaraéMele  OTBETHI, | «Yooenemeop
BO3/CHCTBUS, HO HENpaBWIBHO | umenvro» (3)
CO3J1aBasi yCJIOBUS UCIIO0JIb30BaH AITOPUTM
s 000OCHOBaHMH BO  BpeMs
HehOpMaITLHOTO paccyXAeHUI; OTCYTCTBYET
oO0IIeHusI. JIOTHKa paccyXaeHHUI;
OTBETHI HE MOJIHBIE.
OtBetsl He npeacTaBieHbl. | OneHka
«Heydoenrems
OpUMENLHOY
)
3. | Opaxkrtu | Hanpasneno Ha [Ipaxktnuec | [IpogemMoHCTpUPOBAHO Onenka
yeckHne KHe CBOOOTHOE BIIAJICHHE «Omauuno»
OBJIa/IEHUE
3a/IaHH 3aJaHusI npodeccuoHaIbHO- 5)
METOAaMU U N
A METOHKAME HOHATUIHBIM anmnapaToM,
u3yqaeMoii BJIaJICHHE METO/IaMU U
qucturuaHbL Jis METOAUKAMHU JAUCLUIIIUHBI.
peleHus [Toka3zanbl ciocoOHOCTH
IIpeIaraeTcs CaMOCTOSITEIILHOTO
peluTh MBIIUIEHHS], TBOPYECKON
aKTUBHOCTH. 3a/1aHue
KOHKpETHOE
BBITIOJTHEHO B MTOJIHOM
3aJlaHue 5
(cutyanuro) 6e3 0OBEME.
MIPUMEHEHHS
[IponemoHcTpHpOBaHO Onenka
MaTeMaTHYeCKHX
BJIAJICHUE «Xopowio»
pacueTosB.
npodeccroHanbHO- 4)
HNOHATUIHBIM  anmaparom,

IIpu MpPpUMCHCHHUU MCETOJ0B
n MCTOOUK OUCHHUIIIUHBI

HC3HAYUTCIIbHBIC
HETOYHOCTH, ITIOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSTEILHOTO
MBIILIEHUS, TBOPUYECKOI
aKTUBHOCTH. 3amanue
BBIIOJIHEHO B IOJHOM

o0beMe, HO C HEKOTOPBIMHU
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Ne | Haumen | Kpartkas IIpencrasn | Kpurepuu oneHuBaHusA [Ixana
n/ | OBaHHE | XapaKTePUCTHKA eHue OIICHUBAHMSI
0 | OIICHOYH | OLIEHOYHOTO OLIEHOYHOT
oro CpeacTBa 0 CpeacTBa
CpElCTB B (hoHze
a
HETOYHOCTSIMHU.
[IponemoHcTpUpOBaHO Ouenka
BIIQJICHUC «Yoosenemesop
poecCHOHATEHO- umenvHoy (3)
MOHATHIHBIM aIapaToM Ha
HU3KOM YpOBHE;
JIOTYCKalOTCA OIIUOKU IpH
OPUMEHEHUH METOIO0B U
METOTUK JUCHUILTUHBL.
3amaHue  BBIIOJHEHO HE
MOJTHOCTBIO.
He mnponemonctpupoBano | Onenka
BJIAJICHUE «Heydoenrems
npogeccnoHaIbHO- opuUmenbHoO»
NOHATHHHBIM  ammaparom, | (2)
METOIaMH ¥ METOJUKaMHU
NMUCLUIUINHBI. 3aJaHue He
BBITIOJTHEHO.
4. | Ix3ame | KontpomsHoe Bomnpocs! k | [Tokazano 3HaHue Teopun Ouenka
H MEpOTIPUSITHE, 9K3aMEeHYy | BOMPOCA, MOHATHIHO- «Omauuno»
KOTOpOE TEPMUHOJIOTHYECKOTO (5)
MIPOBOJIUTCS 1O anmnapara AUCHUTIINHBL
OKOHYaHUH yMEHHE aHATH3UPOBATh
U3yYEHUs npobiemy, coepkaTeabHO
JTUCITUTUIAHBL. U CTHJIMCTUYECKH TPAMOTHO

u3jaraTh CyTh BOIPOCA;
ri1yOOKO MOHUMATh
MaTepHa; BlaJeHue
aHAJTMTUYECKUM CIIOCOO0OM
U3JI0KEeHUs BOIIpoca,
HAY4YHBIX UCH; HAaBBIKAMHU
apryMEHTaIluu U aHAIIN3a
(hakTOB, COOBITHIA, SIBJICHHH,
MIPOIIECCOB.

BreicTaBnsercs
oOyJaroriemycsi,  TOJIHO,
noApoOHO W TPaMOTHO
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Haumen
OBaHUE
OLICHOYH
oro
CpPEACTB
a

Kparkas

XapaKTepUCTHKA

OLICHOYHOTO
cpencTaa

[Ipencrasn
CHHE
OILICHOYHOT
0 CpejcTBa
B (hoHze

Kpurepun onieHnBanus

[Ixana
OLIEHUBaHUI

OTBETHUBIICMY Ha BOIIPOCHL
ouieTa u BOIIPOCHI
OK3aMe€HaTopa.

Ilokazano
OCHOBHBIX

3HAHUE
TEOPETUYECKUX
MOJIOKEHUI BOIIPOCA;
yMEHUe aHAIM3UPOBATh
sBJIeHUSA, (aKThl, JEHCTBUS
B pamKax BOIPOCA;
COJIEp>KaTENbHO u
CTHJIUCTUYECKH  TPaMOTHO
u3narath CyTh BOIIpOCa, HO
uMeeT MECTO
HEJI0CTaTOYHAsI MOJIHOTA
OTBETOB TI0 U3JIaraeMomy
BOTIPOCY.
[IponemoHcTpUpOBaHO
BIAJCHUE AHAIUTUYECKUM
crocooom W3JI0KEHUS
BOIIpoca nu HaBbIKaMU
apryMeHTaluu.

BreicTaBnsercs
oOyyaromiemycs,
MOJIHOCTBIO  OTBETHBILIEMY
HAa BOINpOCHl Ounera u
BOIIPOCHI SK3aMEHATOpa, HO
JOTTYCTUBILIEMY npu
OTBETaX HE3HAYUTEIbHbIC
OIIMOKH, YKa3bIBAIOIINE Ha
HaJIN4he HECHUCTEMHOCTH U
npoOesoB B 3HAHUSX.

Ornenka
«Xopowo»

(4)

Ilokazano 3HaHHWe TeOpUU
BOIIpoOCca dbparMeHTapHO
(memomHOTA U3JI0KEHUS
uH(pOpMaIHH;

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

Ouenka
«Yooenemsop
umenvro» (3)

30




No | Haumen
1/ | oBaHuUe
I | OIIEHOYH
oro
CpElCTB
a

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'0
cpeacTsa

IIpencrasn
eHue
OLICHOYHOI
0 CpeacTBa
B (hoHze

Kpurepun onieHnBanus

[Ixana
OLIEHUBaHUI

IOCTPOCHHUU  OTBETAa  HE
IPOJEMOHCTPUPOBAHO.
Brnagenne aHanmuTHYeCKUM
croco6om U3II0KEHUS
BOIMpOCca u BJIaJICHUE
HaBBIKAMHU  apryMEHTalluu
HE IPOJAEMOHCTPUPOBAHO.

OOyuaromuiicst  JOIYCTHII
CYIIECTBEHHBIE OIIHOKHU
IpH OTBETaxX Ha BOIPOCHI
OuIIeTOB u BOTIPOCHI
JK3aMeHaTopa.

3Hanue MOHSITHUIHOTO
amnmnapara, TEOpHUH BOIPOCa,
HE TMPOJAEMOHCTPUPOBAHO;
yMEHHUe aHAIM3UPOBATh
y4eOHBI ~ MaTepual  He
MPOJIEMOHCTPUPOBAHO;
BIIAJICHHE aAHAIIMTUYCCKHM
crocobom H3JI0KCHUS
BOIIpoOca i BJIaJICHHE
HaBbIKAMH  apryMEHTalluu
HE IIPOJIEMOHCTPUPOBAHO.

OOyuaromuiicss He OTBETHII
Ha OJWH WJIH JIBa BOMpPOCA
ouileTa W IOIIOJIHUTEIbLHBIE
BOITPOCHI IK3aMEHATOpAa.

Onenka
«Heyooenrems
opumensHo»

)

3. TATOBBIE KOHTPOJIBHBIE 3AIAHUS WJIN WHBIE MATEPHAJIEI,
HEOBXO/JUMBIE JJI51 OEHKHU 3HAHMWI, YMEHW, HABBIKOB M (MJTN)

OIIBITA AEATEJBHOCTH

OHCHO‘IHI)IC CpeacTBa aJisi MPOBEACHUS TEKYIIETI0 KOHTPOJIA

TCKYHH/Iﬁ KOHTPOJIb OCYIICCTBJIACTCA MPEIIOAABATCIIEM JAUCHUIIIMHBI IMPU ITPOBEACHUN
3aHSATHHI B (I)opMe TCCTOBBIX SaﬂaHHﬁ, YCTHOT'O OIIpOCa U MPAKTHUICCKUX 3aﬂaHHﬁ.
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YK-1 CnocobeH ocymecTBJISATh KPUTHYECKHI aHAJIN3 NMPOOJEMHBIX CUTyallMid Ha
OCHOBE CHCTEMHOI0 MOX0/1a, BHIPA0ATHIBATH CTPATErUIO JIeiicTBUIA

YK - 1.2. OcyumecTBiisieT NMOMCK W KPUTHYECKH AHAJM3UPYeT HHPopManmio,
He00XO0UMYI0 /1JIsl pellieHNs] OCTABJICHHOM 3a1a4u

IlepBblii 3Tanm (MOpPOroBOii ypoBeHb) — NOKa3bIBaeT CHOPMUPOBAHHOCTH
nmorasare/jis KOMICTCHIUMM «3HATb»: NPUHUMIBI U METOAbI CHCTEMHOI0 ImMoAXoJa aHa/IM3a U
CHHTe3a HH(pOpMaLUH.

TecToBbIe 3aJaHUA 3aKpPbITOro TUIMA

1. XumMuyecku HeJleJIMMbIe YACTHIIHI HA3BIBAIOTCS (BbIOEpPUTE OIMH BAPUAHT OTBETA):
a) MOJIEKYJIa BOJbI

0) aToM KHCIIopoaa

B) SIIPO aTOMa Teus

') MOJIEKyJIa aMMHUaKa

2. JIOHOPHO-aKLEeNTOPHAS CBSA3b—ITO YACTHBIH cJIyyail (BbIOepHuTe OJUH BAPHAHT OTBETA):
a) HOHHOM CBSI3U

0) METAJUTMYECKOM CBS3H

B) BOJOPOJHOM CBSI3U

') KOBaJICHTHOMN CBSI3H

3.B paaxy ruapokcuaoB Ba(OH)2-Mg(OH)2-KOH cuiia ocHoBanmii (BbIOepuTe OJHMH
BapHaHT 0TBETA):

a) pacrer

0) yMeHbII1aeTcs

B) CHavaja ociiabeBaeT, 3aTeM pacTeT

') HE U3MEHSETCS

4. KosimuecTBO (M0JIb) KATHOHOB M AHHOHOB, 00Pa3ylOIIUXCS NPHU NMOJHON auccoumnanum 1
MOJIb HUTPATa AJIOMHHNS, COOTBETCTBEHHO PABHBbI (BbIOepUTEe OAMH BAPHAHT OTBETA):

a)3ul

6)1lu3

B)2u3

r)3u2

S. B o0beMHOM aHaaM3€¢ MCHOJIb3YIOT OAHY M3 IPHBEICHHBIX HHMKe KOHLECHTPALM
pacTBopa (BbIOepHuTe OJJUH BAPUAHT OTBETA):

a) MOJISIpHAsi KOHILIEHTPAIMs KOJIMYECTBAa MOJIEKYJI pAaCTBOPEHHOTO BEIIECTBA

0) MousspHas KOHIIEHTpalUsi JKBUBAJIEHTOB pPACTBOPEHHOIO BellecTBa (HOpMasbHast
KOHILIEHTpaLus)

B) MOJISUTbHASI KOHLIEHTPALUs

I') MOJISIpHAsi KOHLIEHTPAIMsI KOJIMYECTBA HOHOB PACTBOPEHHOTO BEIIECTBA.

Kuaroun:

SHESIE AN L
ojo|w |7 |w
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6. IIpouuTaiiTe TEKCT M YCTAHOBUTE cOOTBeTCTBHE. CylIECTBYIOT pa3Hble KJIACChI
coeqnHeHUil. Boi1easiloT MeTa/u1bl, HeMETAJLJIbl, OKCH/IbI, OCHOBAHMS, KMCJIOTBI, COJIU.
YcraHoBuTE COOTBETCTBHE MEKIY (POPMYJI0i BeleCTBA H KJIACCOM HEOPTraHUYeCKUX
COeIUHEHUIA:

Kiacc Heopranmieckux coeMmHeHnil BemecTBo
1. CpenHsisi conb a) H.COg3
2. OcHOBaHHe 6) CuSO4-5H>0
3. Kucnora B) CO?
4. Kpucramoruapar r) KoSO4
1) Cu(OH)
e) NaHCOs
Kioun:
1 2 3 4
r hi§ a 0
Bropoii 3Tanm (NPOABHHYTBLIH YPOBeHb) — MOKa3pIBaeT CGHOPMHPOBAHHOCTH

nmoxKasaTtejist KOMIETCHIHH «YMETDL)»: OCYINECTBJATH MOUCK U KPUTHYECKH AHATUIUPOBATH
I/IH(l)OpMaIII/IlO; NPpUMEHAThL MNPUHOMIOBI W METOALBI CHCTEMHOI'O Mmoaxoaa JIJas PpelIcHUus
MnOoCTaBJICHHBIX 3a1a4.

3agaHuA OTKPBITOrO THIA (BOIPOCHI AJIsl OIIPOCA):

1. Ha3oBure 3akoH, COIIACHO KOTOPOMY OJMHAKOBOE YHCIO MOJEKYJ COAECPKHUTCS IpU
OJIMHAKOBBIX YCJIOBHUSAX B PAaBHBIX 00bEMaX Pa3InYHbIX I'a30B.
2. Jlaiite  omnpeneneHWe — TOKa3aTeNl0,  ONPEHCIAIONIEMY  YHCIO  OTHAHHBIX WM
IPUCOETUHEHHBIX 3JIEKTPOHOB MJIU YK€ YUCIIO CMEIEHHBIX IEKTPOHHBIX M1ap B COCUHEHUU.
3. Kaxoe nazBanme B Ilepuogmueckoii tabnuue .M. MenneneeBa MMEIOT TOPU30HTAIBHBIE
pSAABl  DJIIEMEHTOB, KOTOpPHIE HAYMHAIOTCA UICJIOYHBIM METAUIOM U 3aKaHYMBAIOTCA
HWHCPTHBIM Ia30M.
4. HazoBuTe KIacc COEOMHEHHH, MPU JUCCOLMAIMM KOTOPHIX 0OpasyroTcs KathoHsl H' u
OTpULATCIIBHO 3apsS’)KCHHBIC KUCIIOTHBIC OCTATKH.
5. VYkaxure, 0 KaKOM IpoLecce UAET pedb: MPOLECC MOCTENEHHOr0 J00aBIeHUS TUTPOBAHHOTO
pacTBOpa peareHTa K aHaJIM3UpyEMOMY PacTBOpY.

Koroun:

3aKOH ABOrajipo

CTCIICHb OKHCJICHHUSA JJICMCHTOB

eproa

KHCJIOTHI

OB IWN[(F-

TUTPOBAHUC

Tperuii 3Tanm (BbICOKMH YpPOBeHb) — IMOKa3bIBaeT C(POPMHUPOBAHHOCTL MOKAa3aTeJs

KOMIIETEHUMH «MMETh HABBIKH»: NPAKTHYECKOr0 BHIOOPAa ONTHMAIBHBIX CIIOCO00B PpelIeHust
3aaa4.

IIpakTHyeckue 3aaHusA

1. MaccoBas noins xjiopuaa HaTpusi B pactBope 15 %. Onpenenuts KOJIM4ecTBO BOIBI,
HeoOxoaumoe Jutst ipurotoBneHus: 100 Ma 1aHHOTO pacTBopa.
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2. ®ocdar kanblUMsl ABISAETCA DIEKTPOJIUTOM. YKAKUTE CyMMapHOE KOJMYECTBO KAaTHOHOB MU
AHUOHOB, Ha KOTOPOE JUCCOLUUPYET JaHHOE BEIIECTBO.
3. O0wsicaute Ha npumepe peakiuu 2CO + 02—2C0O2
KaKk ¢ TOMOUIbI0 (DaKTOpOB, BIMSIOIIMX HA XHMHUYECKOE pABHOBECHE, MOXHO CMECTHTb
PaBHOBECHE CUCTEMBI B CTOPOHY IIPSIMON PEAKLIMHU.
4. MosipHasi Macca Jr000ro BeIecTBa 3aBUCUT OT aTOMapHOTO cocTaBa BemiecTBa. Omnpenenute
MOJIIPHYIO MacCy OKCHJIa BOJOPOAA.
5. Ilpu onpenenennn KapOOHATHOMN KECTKOCTU BOJIBI JOOABISETCS MHAUKATOP, pabOTaIOMIUi pH
onpeaeneHHoM pH cpensl pacTBOpa U TUTPYIOT pAaCTBOPOM COJITHOM KHUCJIOTBL. Y KaKUTE
MHIMKATOP, UCIIOJIb3YEMBIH JUIsl ONIPENEICHUS JKECTKOCTH BOBI.

Kiouu:

85T

5

YBCIWYNUTD JABJICHUC U KOHICHTPALMIO NCXOJHBIX BCIICCTB

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

gl W

METHUJIOBBIM OPaHKEBBII

OIIK-4. CmnocoGeH wuCHoaIb30BaTh B NPO(PEeCCHOHAIBHOH IeSTeJIbHOCTH MeTOAbl
pelIeHusl 3aJa4 ¢ NPUMEHEHHEM COBPEMEHHOI0 000pya0BaHHMs NPH pa3padoTKe HOBBIX
TeXHOJIOTHH M HCHOJIb30BaTh COBPEMEHHYI0 NPO(ecCHOHAIBHYI MeTOJ0JOTHI0 /ISl
NPOBEACHUS IKCIEPUMEHTAJBHBIX HCCICA0BAHUI 1 HHTEPNPETALMHA UX Pe3yJIbTaTOB.

OIIK-4.1. Ucnosib3yeT B npodecCHOHATBHOM 1eSITeJIbHOCTH METOABI PellieHus 3a1a4 ¢
NPUMEHEHHEM COBPEMEHHOr0 000py10BaHUA NP pa3padoTKe HOBBIX TEXHOJIOT Uil
o0menpodgeccuoHATbHBIX 3a1a4.

IlepBbiii 3Tan (MOPOroBoii YpoBeHb) — MOKa3bIBAeT C(POPMUPOBAHHOCTH NMOKAa3aTeJs
KOMIIETCHIIMH «3HATh»: TeOpeTHYeCKHe OCHOBbI HEOPraHMYeCKOH XMMHUHM U BO3MOKHOCTH
HUX IPMMeHeHHsI B PO eCCHOHAIBbHOM 1eTeJIbHOCTH.

TecToBble 3aJaHUA 3aKpPbITOro TUIIA

1. BrpiOepuTe cpeau NpeACTABJICHHBIX COCIMHEHMH KHCJIOTY (BbIOepHTEe OJUH BAPHAHT
0TBeTAa):

a) H.CO3

6) NaOH

B) KCI

r) Al2O3

2. U3 npeacraB/ieHHbIX COeINHEHUI ra3000pa3HbIM BellleCTBOM siBJisieTcsl (BblOepuTe 1Ba
BAPHAHTA OTBETA):

a) O

6)P

B) K

r) N2

3. BemecrBa, yckopsilomie XHMHYeCKHe TMpoLecchbl, HO He BXOJIsllMe B COCTaB
KOHEYHOI'0 NMPOAYKTA (BbIOEpUTE OAMH BAPUAHT OTBETA):
a) UHANKATOP
0) karamuzarop
B) COJIb
T ) UHTHOUTOP
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4. MaccoBas 10Ji51 BOAOPOJAa MeHbIIe BCero B BellecTBe, GopMysia KOTOPOro (Bbibepure
OIMH BAPMAHT 0TBETA):

a) CHa

6) H.CO3

B) C2H2

r) C2He

5. TurpoBanue THAPOKCHJAA HATPUsl Pado4YMM PpPACTBOPOM INABEJEBOM KHUCJIOTHI
He00X0UMO NMPOBOAUTH B NPUCYTCTBUM HHAMKATOPA (BbIOepPUTE OJMH BAPHAHT OTBETA):
a) ¢penondranenHa
0) METUJIOBOTO OPaH>KEBOIO
B) JJaKMyca
I') METHJIOBOTO KPACHOT'O
Kiroun:

o |
—

QR WIN|F-
o e e

6. IlpounTaiiTe TeKCT M YCTaHOBUTEe cooTBeTcTBHE. CyIIeCTBYIOT Ppa3Hble KJACChI
coequHeHHii. BpiaesiloT MeTa/Ibl, HEMETAJIbl, OKCH/Abl, OCHOBAHMS, KHCJIOThI, COJIH.
YcranoBure cooTBeTcTBHE MeKAYy (opmysoil BemecTBa M KJIACCOM HEOPraHUYeCKHUX
COCXUHEHMII:

Kiacc Heopranmyeckux coeiMmHeHN BemmecrBo
1. Cpensist CoJIb a) Mg(NO3),
2. OcHoBaHMe 0) K20
3. OCHOBHBIN OKCHJI B) AI(OH)s3
4. Kucnora r) HNOs
Kiroun:
1 2 3
a B 0 r
Bropoii »3ram (NPOABHHYTHI YPOBeHb) — TMOKa3biBaeT CHOPMHPOBAHHOCTH

MOKAa3aTe/Isi KOMIIETEHIMH «yMeThb»: IPUMEHATh OCHOBHbIE 3aKOHbI U METOABI, IPUCYLIHE
HEOPraHM4YeCcKOM M AHAJIUTHYECKOM XUMMH AJId pelleHus 3a4a4 NpodecCHOHAIbLHOU
NAeATEJbHOCTH.

3aaHus OTKPBITOrO THIIA (BONIPOCHI IJIsl OIIPOCA):

1. Ilpu peaknuu B3auMOJICHCTBUU XJIOPUAA HATPUs U HUTpaTa cepedpa oOpazyercs ocasioK.
HA30BUTE €TO0.
2. YKaxuTe, Kakas BEJIMYWHA BBIPAXKACTCS B TPOICHTAX M IMOKA3bIBACT OTHONICHWE MAacChI
YHCTOT'0 BEIIECTBA K MAacce BCETO pacTBOPA.
3. Onpenenute Ha3BaHUE BEIIECTB, PACTBOPHI U PACIUIABBI KOTOPBIX MPOBOIAT JIEKTPUICCKUH
TOK.
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4. YkaxuTe Ha3BaHHE AJIEKTPOHOB, KOTOPHIE IPUHUMAIOT y4acTHE B 00pa30BaHUM XUMHUYECKUX
CBsI3€M U HAXOJATCS HAa BHEIIHEM SHEPreTHUYECKOM YPOBHE.
5. HazoBuTe HayKy 0 METOaX MCCIIEIOBAHHS XMMHYIECKOrO COCTABA BELIECTRA.

Karoun:

xJopuj cepedpa

MacCCoBasd A0Js BCIICCTBA

AIEKTPOIUTHI

BaJICHTHBIC

Gl WIN|F-

AHAJIMTHYCCKAasA XUMUA

Tperunii 3Tan (BBICOKHI ypPOBeHb) — NOKa3biBaeT C(OPMHPOBAHHOCTH MOKa3aTeJsi
KOMIIETEHIIUH «MMeTh HABBIKH»: TeOPeTHYeCKUX M MPAKTHYECKHX OCHOB HEOPraHN4ecKoi
U AHAJIUTHYECKOH XUMHUM B npodeccnoHaNbHOM AesATeabHOCTH IIpakTHyeckue 3axanns

1. B arome xene3a comep>KuTcsi 26 MPOTOHOB U 26 3JIEKTPOHOB. YKaKUTE YMCIIO HEHTPOHOB,
COJIEpXKALMXCS B aTOME XKeJle3a.

2. B mpouecce yka3aHHOW HIKE OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM PEaKIMK, MU3MEHUIHNCH
CTENIEHH OKUCJIEHHSI aTOMOB, BXO/SIIMX B COCTAB PEArUPYIOLIUX BELIECTB. Y KAXKUTE ITH
BemectBa: ZN+H>SO4= ZnSO4+H21T

3. Boruucnure pH pacTBopa, KOHIEHTpAIMs THAPOKCUI-HOHOB B KoTopoM paBHa 1078 (Moms/m).
4. YKaXuTe peakIIo cpe/ibl BOAHBIX PACTBOPOB XJIOPUAA HATPUs, HUTPAaTa aMMOHHS, CyIb(uia
HaTpus (YKaXXHUTE MOCIEA0BATENbHO).

5. Ompenenute TUTP ILIABEIEBOM KHUCIOTHI B pacTtBope, ecnu HaBecka H2C204:2H,O maccoit
0,6825 1 pactBOpeHa B MmepHoit kosioe Ha 100 mut.

Kiroun:
1. 30
2. IIMHK, BOJIOPOJT
3. | pH=10-10%=10°% pH=6
4. HEWTpaJIbHasl, KUCTIAs, IEeTOYHAS
5. 0,006825 r/mn

OuneHo4HbIe CpeacTBa 1S MPOBEJICHUS NPOMEKYTOYHOH ATTeCTAlUHN

Ecnu cTyeHT He cripaBWiICs € YacThIO 33JaHUN TEKYIIETr0 KOHTPOJISL, EMYy MPEAOCTaBIsIeTCS
BO3MOXXHOCTh C/IaTh TE€Mbl Ha WUTOTOBOM KOHTPOJIBHOM MEPOIpPHUATHH B (POpME OTBETOB Ha
BOIPOCHI WJIM TECTOBBIX 3a/1aHUH.

OueHovHbIe cpeacTBa AJs1 MPOBeIEeHUS IK3aMeHAa
ATTecTtanus mpoBOAUTCS B (hOpME YCTHOTO dK3aMeHa.

Bomnpocs! qis 3xk3amena
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KBaHTOBBIE YKCIIa KaK XapaKTEPUCTUKU COCTOSHUS 3JIEKTPOHOB B aTOME.

ITpunnun [aynu.

[Topsimok 3anoIHEHUS Oy POBHEH.

[Topsimok 3anoHeHus: opOuTaeii Ha MOAypOBHE.

[TpaBuno XyHza, ero WIUIFOCTpaLys Ha KOHKPETHBIX TPUMEpPaXx.

OObsicHEHHE TPUUMHBI IEPUOJNYECKOI0 U3MEHEHNUS CBOIMCTB 2JIEMEHTOB HA OCHOBECTPOEHUS

UX aTOMOB.

7. DHeprus HMOHU3ALUU, €€ U3MEHEHHME Yy 3JEMEHTOB MEPUOJNYECKON CHUCTEMBI NOTPYIIaM

U TIEpUOJAM.

8. DNeKTpOOTPHUIIATEIBHOCTD AJIEMEHTA, €€ 3HAaUeHUE JUIS MTPEICKA3aHUs TUIIA XUMHUECKON

CBSI3H.

9. Buapl XMUMHUYECKON CBSI3H.

10. KoBaneHTHas cBs3b, MeXaHU3M €€ 00pa30BaHMs, OCHOBHBIE CBOMCTBA, CBSI3bKOJIMYECTBA
00pa3yeMbIX KOBAIEHTHBIX CBSA3EH CO CTPOCHHEM DIIEKTPOHHON 00O0IOUKH.

11. HenonspHas u noyisipHasi KOBaJICHTHAs! CBSI3b.

12. KoopauHaimoHHas CBs3b, €€ OOIIHOCTh U OTJIUYHS OT KOBAJICHTHON CBSI3H.

13. MoHHas cBA3b, IPUYMHBI BOBHUKHOBEHUS 1 OCHOBHBIE CBOMCTBA.

14. BonoponHas cBA3b, YCIOBUs €€ BOSHUKHOBEHUS, €€ CUJIa U BIMSHUE HA CBOICTBa
BEIIIECTB.

15. AmopdHOe 1 KPUCTAITUIECKOE COCTOSIHUS TBEP/IBIX TEIL.

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

17. ®akrtopsl, BIUAOIINE HA CKOPOCTh XMMUUYECKUX PEaKLIUM.

18. 3akon neiictBust Macc. OCOOEHHOCTH €ro NPUMEHEHUs K peakiUsIM BreTepOreHHbIX
CUCTEMax.

19. KoHcraHTa CKOPOCTH XUMHUYECKOH peakluu.

20. YpaBuenus Appenunyca u Baut-I'odda.

21. DHeprus aKTUBAIIHMH.

22. CocTosiHuEe XMMUYECKOTO PaBHOBECHSI.

23. KoHcTaHTa paBHOBECHS.

24. Tlpunnun Jle-1llarenbe, onpeneneHne CIBUTa PABHOBECHS B CUCTEMaX MPHUHU3MEHEHUHT
TeMIepaTypbl, JaBJIeHUs U KOHIIEHTpauui. [IpuMeHeHne K reTeporeHHbIM CHCTEMaM.

25. TemnoBoit 3(h(peKT XUMUIECKOH peaKIny.

26. 3axoH ['ecca u cnencTBUS U3 HETO.

27. CranmapTHas TeryioTa o0pa3oBaHUs U €€ WCIOJIh30BaHUE MPH pacdeTaX TEIUIOBBIX
3¢ dexToB.

28. TlonsTHE 00 SHTPOIHUH.

29. Cnoco0bl BbIpaXeHHs KOHLIEHTPAILIUH PACTBOPOB.

30. KosmuratuBHBIE CBOMCTBA pacTBOPOB. 3akoHbI Payist u BauTt-T'odda.

31. M3oronnueckuit k03hPUIUEHT U ero PU3NIECKUN CMBICI.

32. KonmuecTBeHHBIE XapaKTEPUCTUKH IPOIIECCA DIIEKTPOIUTHICCKON JUCCOIUAITIH.

33. YcinoBus HeOOPaTUMOCTH MOHHBIX PEaKLUH.

34. MoHHOE NMPOU3BEACHUE BOJIHI.

35. BomopoaHslii moKa3aTelb.

36. OCHOBHBIE CITydau TUIPOITH3a COJICH.

37. CreneHb ¥ KOHCTaHTa THAPOIU3A.

38. M3BecTKOBBII M N3BECTKOBO-COOBBI METOIBI YMSATUCHHS.

39. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIIH

40. 3aKOHOMEpPHOCTH Psijia HANIPSDKEHUH METaJLIOB.

41. B3aumojeiicTBUE METAJIJIOB C BOAOH U KUCIOTaAMU-HEOKUCIUTENISMHU.

42. B uyem cymHOCTh 00bEMHOT0 aHamu3a?

43. UYro Takoe TOUKa HIKBUBAJIEHTHOCTH U KaK OHA (PUKCUpyeTcs?

44. Kakum TpeOOBaHUSAM JOKHBI OTBEYATh PEaKIUH, IPUMEHSIEMbIE B 00BEMHOM aHaIH3e?

ook wdE
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45. Kaxkoit pacTBOp Ha3bIBAIOT TUTPOBAHHBIM? B KakuMX eMHUIIAX BBIPAXKAIOT TUTP?

46. Kaxue pacTBOpbI Ha3bIBAIOTCA "TIPUTOTOBICHHBIMU " U "yCTaHOBICHHBIMH'?

47. Kakas peakuus JI€KUT B OCHOBE METO/a HeUTpanuzauuu?

48. Kakwue BemiecTBa OMpeaessiOT METOAOM HEUTpaIu3aun?

49. Yro Takoe nHaukatopsl? Kakne nHIUKATOPBI MPUMEHSIOT B METOJIC HEUTpanu3anun?

4. METOAUYECKHUE MATEPHUAJIBI, OTPEAEJAIOIIUE ITPOLHELYPbI
OLIEHUBAHUS 3HAHUI, YMEHWI, HABBIKOB U (MJIN) OITBITA
AEATEJIBHOCTH

Texyuuii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILETO KOHTPOJIS MPOBOJUTCS ¢ OMOIIbI0 CHCTEMBI
JMCTAaHIIMOHHOTO OOydYeHHs WJIM KoMIbioTepHoW mnporpammbl Moodle. Ha tectupoBanue
orBogutcss 20 MuHyT. Kakaplii BapuaHT TeCTOBbIX 3ajaHui BiiodaeT 20 BOIPOCOB.
KonnuecTBo BO3MOXKHBIX BapHaHTOB OTBETOB — 4 niH 5. CTyneHTy HeoOX0uMO BbIOpaTh OJIMH
IIPABWJIbHBIN OTBET. 3a KaXbli IPaBUJIbHBIM OTBET HA BOIIPOC IpucBauBaeTcs S5 O6amuioB. lkana
nepeBoja: 19-20 npaBUIBHBIX OTBETOB — OLIEHKA «OTINYHO» (5), 15-18 mpaBMIIbHBIX OTBETOB —
OlleHKa «xopouio» (4), 12 mpaBuIIbHBIX OTBETOB — OLIEHKAa «yJoBieTBOpUTENbHO» (3), 1-11
IIPABUJIbHBIX OTBETOB — OLIEHKA «HE y/I0BJIETBOPUTEILHO (2).

OHpOC KaK CpEACTBO TCKYWICTO KOHTPOJIAA HNPOBOAUTCA B (I)opMe YCTHBIX OTBCTOB Ha
BOIIPOCHKI. CTy,Z[CHT OTBEUYAECT Ha IOCTaBJICHHBIN BOIIPOC Cpa3dy, BpEM:A HA IIOAT'OTOBKY K OTBCTY
HC IMPCOOCTABIIACTCA.

[IpakTueckue 3aaHusl Kak CPEICTBO TEKYIIETO KOHTPOJS MPOBOASATCA B NMHUCbMEHHOU
dopme. CTyieHTy BbIIaeTCs 3a7aHue U npenocTanisiercss 20 MUHYT U1l IOATOTOBKH K OTBETY.

HpOMe)KyTO‘-lHaﬂ arrecranusd

DK3aMeH TPOBOJUTCS B yCTHOU ¢opme. M3 sKk3aMEeHAITMOHHBIX BOIIPOCOB COCTABIISETCS
20 »K3aMeHalMOHHBIX OwmneroB. Kaxknaplii Ouier cocTOMT H3 Tpex BompocoB. KoMriekT
HK3aMEHAIMOHHBIX OUJIETOB MPEJICTABICH B y4eOHO-METOIMYECKOM KOMILIEKCE JUCIIUTLITHHBIL.

Ha noaroroBky k OTBETy CTyAeHTY npenocTasisiercsd 20 MUHYT.
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