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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

e (emepasbHOrO TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOIO CTaHJApTa BBICIIETO 00pa30BaHUS
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
o0pa3oBaTeNbHBIM MPOrpaMMaM BBICHIET0 O00pa3oBaHMs — MporpaMMaM OakanaBpuarta,
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:

KaHJl. OMOoJI. HAyK A K. ITuBoBap

Pabouyas mporpamma paccmorpena Ha kadeapbl xumun (porokos Ne 11 ot 08.06.2023 r.).

3aBenyommii kadgeapoi A.K. IluBoBap

Pabouas mporpamMma pexkoMeHJI0BaHa K HCIOJb30BAaHUIO B y4eOHOM IpOLIECCe METOJUYECKOMN
KoMUCcHel (akynpTeTa BeTepuHapHoil MenuiuHsbl (mpotokon Ne 13 ot 28.06.2023 r.).

IIpeacenaresb MeTOANYECKOH KOMHCCUH JL.IO. HecrepoBa

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
0o0pa3oBaTe/ibHOI NMPOrpamMMbl A.B. IlaBjioBa




Ipeamer. Ileqm w 3aga4ym AUCHUILVIMHBI, €€ MeCTO B CTPYKTYype

o0pa3oBaTeIbHOM NPOrPaMMBbI

IIpeameroMm pucuMIUIMHBL «HeopraHnuyeckass aHaJIWTH4YECKas XUMHS» SABISETCS
TEOPETUYECKME OCHOBBI HEOPraHMYECKOW M AHAJUTUYECKONM XMMHUU M CBOMCTBA BA)KHEHIIMX
OMOreHHBIX U TOKCHYHBIX XMMHYECKHX DJIEMEHTOB U 00pa3ye€MbIX MMHU MPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB

Heabl0 AMCHMIUIMHBI SBIsIETCS (OpPMUPOBAHHE y CTYJCHTOB CHUCTEMBbl 3HaHUU 00
CBOMCTBAxX JIEMEHTOB U UX COCIUHECHUM, HAYYUTh NIPEACKA3aHUIO0 BO3MOXKHOCTU U HAIIPABJICHUS
IIPOTEKaHUsI XUMUYECKUX PEAKLIMM, YCTaHABIMBATh B3AMMOCBSI3H MEXKy CTPOCHHUEM BEIECTBA U
€ro XHMMHYECKMMHU CBOMCTBaMH, CIIOCOOCTBOBAaTh OCBOCHHMIO CHELMAIbHBIX JIUCHUIUIMH U
BBIIOJIHEHUIO 33JaHUM 110 KaYECTBEHHOMY M KOJIMYECTBEHHOMY XMMHUYECKOMY aHAJIN3y KOPMOB,
MOJIOKA, KPOBH >KMBOTHBIX C II€IbI0 OOHApYKEHHs Pa3IMYHbIX MHUKPOIJIEMEHTOB, SI0XUMUKATOB,
NECTULIUOB U T.JI.

OCHOBHBIMH 3a]a4aMU U3Y4YCHUS JUCLIUILINHBI SABIISIOTCA:

® O03HAaKOMHUTh OOYYalOUUXCA C OCOOCHHOCTSIMM XMMHUYECKMX CBONCTB Ba)KHEHIIUX

OMOreHHBIX MAaKpO- U MHKPORJIEMEHTOB, a TAaKXe 3JIEMEHTOB, COCAMHEHMSI 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 HAaBBIKM pacye€ToOB C MHCIOJIb30BAHUEM OCHOBHBIX IIOHATUH M 3aKOHOB

CTEXMOMETPHUH, 3aKOHA JEHCTBYIOIIUX MAacC, MOHATHUN BOJOPOIHBIA M T'MAPOKCHIBHBIN

IOKa3aTea M pacyeToB, HEOOXOIUMBIX JJsi NPUTOTOBJICHUS PACTBOPOB 3aJaHHOTO

COCTaBa.

MecTo AMCHUILIMHBI B CTPYKType 00pa3oBaTejJbHOM NporpamMmsbl. JlucnuruivHa
«Heopranudeckasi aHAIUTUYECKash XUMUS» OTHOCHUTCS K 6Oazosou 4vactu (b1.0.16) ocHoBoit
npodeccuoHaIbHOM 00pazoBaTeIbHON MporpaMMbl Bbiciiero oOpaszoBanus (nanee — OIIOIT
BO).

JucuuiuinHa oOecreynBaeT pacHIMpeHue U YriyOJieHHe 3HAaHUM, YMEHMH, HaBBIKOB U
KOMIIETEHIIMH, CPOPMUPOBAHHBIX B cpelHed IiKoie. JMcuMMaMHa MpeanecTByeT HU3YUYEHHUIO
MaTepuaioB no Kypcy «Opranuueckas xuMmus», «DuskosnongHas xumus», «brnonornueckas
XUMUSD» ¥ CHIEUATIbHBIX JUCIUIUINH.



2. [lepeyeHb MUIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS M0 TUCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa3oBaTeJIbHOM

NpOrpaMMblI
Koabi DopmMyJIHPOBKA Nuauxaropsl Ilnanupyembie pe3yJibTaThl
KOMIIEeTeHI M KOMIIeTeHIIUH NOCTHKEHU S o0ydeHuUs1
KOMIICTCHIINH
YK-1 Cnocoben ocymectBiaTh YK 1.2. OcymiectBisieT| 3HATh. OPHHIMIOBI ¥ METOMIBI
KPUTUYECKUI AQHAM3MMOMCK M KPUTHUYCCKH| CUCTEMHOTIO TOXO0/a aHAIM3a U
MpOOJIEMHBIX  CHUTYyallMiaHAIU3UPYyeT CHHTE3a HHPOPMALIHH.
HAa OCHOBE CHCTEMHOTOUH(OPMAIIHUIO, YMeTb: 0CyWeCTBISTD TOUCK
MoAX0/a, BBIPAOATHIBATHHEOOXOIUMYIO a1 KPpUTHYECKN aHAJIM3NPOBATH
CTpATErHIo JeiCTBU peleHns nocTaslenHo HHdOpMAIIIO; TIPUMCHATD
3a1aun IIPUHIHAIIBI n METOABI
CUCTEMHOTO noaxoja ISt
peUICHUA MMOCTABJICHHBIX 3a1a4.
Baanersn: MPaKTUYCCKUMHU
HaBbIKAMH BbIOOpa
ONTUMAJIBHBIX croco0oB
pelIeHH s 3a/1a4.

OIIK-4 Cnocoben ucnonb3osats (OIIK-4.1 Mcnonb3yeT B |3HATH! TEOPETHUYECKHE
B IPO(eCCHOHAILHOM mpodeccuoHanbHON OCHOBBI HEOPraHMYECKOH |
ACATCIIBHOCTHU METOAbI MeATEIbHOCTHU METOIbI aHAJIUTUYECKOUN XUMHUHN u
perieHus 3a/1a4 C |pereHms 324 ¢ BO3MOKHOCTh ux
MIPUMEHEHHEM pUMeHeHHEM NPUMEHEHNS B npodeccuo-
COBPEMEHHOTO COBDEMEHHOTO HaJbHOM JESITEIIbHOCTH;
o0opyaoBaHus npu,| YMeThb: MIPUMEHSATH
pa3zpaboTke HOBBIX | DY AOBAHIT TIPH OCHOBHBIE 3aKOHBI U METOJIbI,
TEXHOJIOT Ul u PP a6OTKevHOBHX MPUCYIINE HEOPTaHMYECKOU
WCII0JIh30BaTh [TEXHOTIOTHH Y AaHAJIMTUYECKOU XUMHH JJIS
COBpeMeHHyI0  mpode- pemieHus 3anad mpodeccuo-
CCHOHAIBHYIO METO- HaJLHOM eI TEIbHOCTH;
JOJIOTHIO ISl TIPOBEZE- BJIA/IETh: TEOPETUUECKUMHU U
HUS ~ DKCIEPUMEHTAb- MPaKTUYECKUMHU  OCHOBaMHU
HBIX HCCJIEJIOBAaHUN U HEOPraHWYeCKOW W aHaJIUTH-
HUHTEpIpeTaIiu 170'¢ YecKol xuMuu B Tpodeccu-
pe3yabTaTOB OHAJIbHOW J€ATEIbHOCTH.




3. O0bEéM TUCHMIUIMHBI M BUAbI Y4eOHOM padoThI

3aoyHas
Ounas dpopma o0yueHus dbopma
o0y4JeHus
00BEM YacoB | BCEro YacoB
Buapl pabot o
BCEr0 e
3ay.eq./ §
4acoB 3
N
OO011ast TPYA0EMKOCTD AUCIUTLINHBI 3/108 3/108 -
AyauTopHas pabora: 36 36 -
Jlexuuu 16 16 -
[TpakTHueckue 3aHsTH - - -
JlaGopaTopHbie pabOThI 20 20 -
Jpyrue Bubl ayIMTOPHBIX 3aHATUN - - -
[Tpensk3amMeHallMOHHbIE KOHCYIbTAINH - - -
CamocTosiTenpbHasi paboTa 00yJaronIuxcs, 9ac 37 37 -
Bu npomexxyTouHOM aTTectanuu (3a4€r, 9K3aMeH 9K3aMeH -
PK3aMEH)
4, Conep:kanue IMCUUINIIMHBI
4.1. Pazenbl JMCHUNIMHBI 1 BU/IbI 3AHATHH (TeMATH4YeCKHIl MJ1aH).
1?/((;)1 Paznen qucuunianHel J 113 JIP CPC
Ounas gopma oOyueHus
Pa3nes 1. OcHoBBI 00111eli XMMHHU 8 32
1 Tema 1. Knaccuduxarms HeopraHndeckux 9 5
" |coequaeHmit. OCHOBHBIC IOHATHS U 3aKOHBI XUMHH
2 Tema 2. Ctpoenue aroma. [leproguueckuii 3aKoH. 2 2 8
" [Xummnueckas cBA3b
3. [Tema 3. Xumuueckasi KHHETHKA 2 2 8
4. [Tema 4. PacTBOpHbl. PacTBOpBI HEAJIEKTPOIUTOB. 2 2 10
Pa3nes 2. PactBopbl 31eKTpoiuTOB. OCHOBBI 6 8 30
HEOPraHU4ecKoil XUMHH
5 Tema 5. Teopust JIEKTPONUTHIECKON TUCCOLUALINN. 9 2 10
_ |Bomopoanslii nokazateinb. I'naponaus coneit
6 Tema 6. OKUCIUTETHHO-BOCCTAHOBUTEIIbHBIC 9 2 10
€aKIUU
7. [Tema 7. KoMmaekcHbBIE COEIUHEHUS 1 2 4
8. [Tema 8. Xumus S-, p-, d-31€eMeHTOB 1 2 6
Pa3nea 3 AnHaaurndyeckasi XUMHUSA 2 4 10
9 Tema 9. [IpenMer u 3aja4M aHATUTUYECKOW XUMHUH. 1 2 5
" |KadyecTBEHHBII M KOJTUYECTBEHHBIN aHATH3
10 TemalO0 OObeMHBIN U BECOBOM aHAIU3. 1 2 5
" |BpruncneHus B aHATUTHYECKON XUMUU
Bcero 16 20 72

4.2. Cogepxanue pa3iejoB Y4eOHOU IUCHUIIMHBI




Pasznen 1. O0mas xumusi.

CrexuoMerpusi: MOJb, MOCTOSIHHAas ABOraJpo, MOJISIPHAsT Macca, 3aKOH COXpaHEHUs
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo, XMMHUYECKUN SKBUBAJICHT, (DaKTOp SKBUBAJICHTHOCTH,
MOJISIpHAst Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.

Crpoenue aroma, nepuoandeckuii 3akoH /.. MenzaeneeBa u xumMudeckasi CBsI3b: OCHOBHbIE
NPUHIIMITBI KBAHTOBOW TEOPUHM CTPOCHUS BEIIECTBA; KBAHTOBBIC YHMCIIA: TJIABHOE, OpOUTAIBLHOE,
MarHUTHOE W CIIMHOBOE;, SHEPreTMUYECKHE YPOBHM M TMOAYPOBHM aTOMa; MPHHLMIIBI 3alOJHEHUS
AJIEKTPOHHBIX OpOWTAIC aToMa B OCHOBHOM cocTosHuM: mnpuHimn Ilaymm, mpasuno XyHna;
AIIEKTPOHHBIE EMKOCTH OpOUTasel, MOypOBHEH M YPOBHEH aroMa; CriocoObl 3alHCH 3JIEKTPOHHBIX
dbopMyn aroma; coBpeMeHHas: (OPMYIHPOBKA TIEPHOIMUECKOTO 3aKOHA; CTPYKTypa MEePUOMISCKON
cucTembl; IpaBuiia KiieuykoBCKOro; NepuoMuHOCTh U3MEHEHUSI CBOMCTB AaTOMOB 3JIEMEHTOB: SHEPIHH
WOHU3AIMM, CPOJCTBA K OSJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH, paanycoB Ban-nep-Baaibca;
NEPUOANYECKUN XapaKTep U3MEHEHUSI XMMUYECKUX CBOMCTB 3JIEMEHTOB; CBSA3b PacpOCTPAaHEHHOCTH
XUMUYECKUX 3JIEMEHTOB C UX IMOJIOKEHUEM B MEPUOANYECKON CUCTEME, MAaKPO- U MUKPOIJIEMEHTHI;
TUMBl XUMHYECKOM CBSI3M; XApPaKTEPUCTHKH CBSA3EH: SJEKTPUUYECKUE JUIIOJIbHBIE MOMEHTBI,
3 peKTUBHBIC 3apsiAbl aTOMOB, CTENEHb MOHHOCTH, HAIPABJICHHOCTh M HACBIIIEHHOCTh, SHEPTHUS U
JUIMHA CBSI3M; METOJl BAJICHTHBIX CBSI3€H; CUTMa- W MH-CBSI3U, TUMBl THOPUAM3AIMK ATOMHBIX
opOuTaliel W TEeOMETpUs MOJIEKYJ; METOJ MOJICKYJSIPHBIX OpOWTasiel; NMPUMEHEHUE TEOPHU
XUMHUYECKOU CBSI3U B XUMHHU U OUOJIOTHH.

CKOpOCTh M SHEPreTrKa XUMUYECKOW PEaKIMU: CPEIHsS U UCTUHHAST CKOPOCTh XUMHUYECKOM
peakimy;  (GaKkToOpbl, BIMSAIOINIME HAa CKOPOCTh  PEaKIMM; XHMHYECKas peakuus Kak
MOCJIEAOBATEIBHOCTD JIEMEHTAPHBIX CTa/IMi; 3aKOH JEUCTBYIOLIMX MACC Ui 3JIEMEHTAPHOM CTaiu
XUMUYECKOM peaKM, KOHCTaHTa CKOPOCTU PEAKLIMU; 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKkLu
oT Temmeparypsl, npaBwio Banr-l'odda, >sHeprust axTuBanuy, >3HEpreTudeckuil  Oapbep,
AKTHBUPOBAHHBIA KOMIUIEKC, KaTajiu3, Karauu3atop, (epMeHT; 3HaueHHe Y4YeHHUS O CKOpPOCTU
XMMHYECKOM PEaKIM B XWMHUH, OMOJIOTUM ¥ CEIIbCKOM XO3SHMCTBE; XUMHUYECKOE PAaBHOBECHE KaK
KOHEUHBII pe3ylbTaT CaMOMPOU3BOJIBHOTO MPOTEKAHUS OOpaTUMOM peaKkIMy, JUHAMUYECKHNA
XapaKTep XUMHUECKOrO PaBHOBECHSI, MIPU3HAKU UCTUHHOTO PAaBHOBECHS, 3aKOH JIEHCTBYIOIIMX MacC
JUIs XUAMHYECKOT0 paBHOBecus, mpuHLui Jle [llatense, poab XMMUYECKUX paBHOBECHIA B IIPUPOJIE.

PactBopel. PactBopbl HeanmekTonmuToB. CriocoObl BhIpRKEHHS KOHIIGHTPAIIMH PACTBOPOB.
MonsipHasi KOHLIEHTpalusi, MOJISIpHAs KOHIIEHTpalMs HKBUBAJIEHTa, MaccoBas [0, TUTP,
TEPMOJJUHAMUYECKUE TPHUYMHBI O0Opa30BaHUsI PACTBOPOB, (DM3UYECKUE U XUMHUYECKUE CHJIBI,
00YCIOBIMBAIOIIIE 00Pa30BaHUE PACTBOPOB.

Paznen 2. PacTBOpbI HEI1eKTOPOIUTOB. OCHOBBI HEOPTAHMYECKO XUMHU

Teopust >MEKTPOTUTHUECKOM AMCCOLMALINK;, OTIMYME CHIBHBIX JIIEKTPOIMTOB OT CHA0BIX;
TUMBI CUJIBHBIX DJIEKTPOJIMTOB; TUIpPATAIUS HOHOB, aKTUBHOCTh, KOI((MUIIMEHT aKTUBHOCTH; THITHI
cnalbIX AIIEKTPOIIUTOB, KOHCTAHTBI M CTENIEHH JIMCCOIMAIMN CTa0bIX 2JIEKTPOJIUTOB; BOAA KaK ClaObIi
AIIEKTPOJIUT, HOHHOE TIPOM3BE/ICHUE BOJIbI, BOJOPOIHBIN M THAPOKCHIIBHBINA MOKA3aTEeNId PACTBOPOB,
CrocoObl M3MEPEHUs] BOAOPOAHOTO TOKazarens; OydepHble pacTBOPHI; THUAPOIU3 COJICH, THIIBI
THIPOJSTN3a, KOHCTAHTHI M CTENEHW THPOJIM3a COJIeH; 3HAUeHHWE PACTBOPOB CHIILHBIX M CIA0BIX
AIIEKTPOIIUTOB B XMMHUH, OHOJIOTHY U TEOXUMUH.,

OKUCITUTETPHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU:  CTETIEHh  OKWUCIICHWS, OKHCIUTE |
BOCCTAHOBHUTENIM;  COCTABJICHHE  YpPaBHEHHUS  OKUCIMTEIbHO-BOCCTAHOBHUTEIILHBIX  PEAKLIUii;
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHHBIE TIOTEHIIMAIBI, ypaBHeHHEe HepHcTa; ompeneneHne HampaBlIeHHUS
NPOTEKAaHUSI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU ¢ TMOMOIIBIO  OKUCIUTEIbHO-
BOCCTaHOBHTEJILHBIX TIOTEHITMAIOB, POJTh OKHCIUTEIEHO-BOCCTAHOBUTENTLHBIX PEAKITMIA B IPUPOIE.

KomruiekcHbIe coeTMHEeHNs: CTPOESHIE KOOPANHAIMOHHON Chepbl KOMIUTEKCHBIX COSTMHEHUI:
KOMITJIEKCOOOpA30BaTellb, JIMTAH/IbI, JTJOHOPHBIC aTOMbBI JIUTAHOB, JIEHTATHOCTh, KOOPAMHAIIMOHHOE
YUCIIO, TEOMETpUS KOOPAWMHAIMOHHOW  cdepbl; BHEIIHEC(EpHbIE HMOHBI, KOMILUIEKCHI C
XeJIaT000pa3yoIMMA U MAKPOIMKIMIECKUMHI JIMTAHAMH; YCTOMYHUBOCTh KOMITJIEKCHBIX COSTMHEHUI
B pacTBOpaxX, KOHCTAHThI YCTOMYMBOCTH W KOHCTAHTHI HECTOMKOCTH; (DaKTOpPBI, BIUSIONIME Ha
YCTOMYMBOCTh ~ KOMIUIEKCHBIX ~ COCAMHEHUH B  pacTBOpax: TEMIEpaTypa, XeJIaTHbId U

6



MaKpOIMKIMUECKHA  3()(EKTh, 3apsi IEHTPATHHOTO HOHA-KOMILIEKCOOOpa3oBaTess, TEOPHs
KOOPAMHALMOHHOW XUMHUYECKO CBSI3U, 3HAYEHNE KOMILUIEKCHBIX COCIUHEHU.

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

Bopmopon, Boma. OcoOeHHOCTH CTpPOEHHsI aroMa BOJOPOJA, XUMHUYECKHE CBOWCTBA
MOJIEKYJIIPHOTO BOJOPO/A.

Onementsl [A - noxarpynnel. Onementsl IIA - moarpynmel. Onementsl IIIA -
noarpynmnsl. DnemeHTbl [IVA - nmoarpynmbl. OnemeHTtsl VA - moarpynmbl. OneMeHThl VIA-
noarpymnmnsl. DnemenTsl VIA-noarpymnmel. DnemenTsl VIIIA - moarpynmel. O0mme XuMudeckue
CBOMCTBA 3JIEMEHTOB.

Pasnen 3. AnannTuyeckast Xumust

[IpeameTsl M 3a1auu aHAIUTHYECKOW XUMHUU. OCHOBHBIE MOHATHS KOJUYECTBEHHOTO U
KaueCTBEHHOT0 aHanmmu3a. KauecTBeHHBIM Xumuueckud aHamm3. Kiaccudukanus MeEToI0B
KOJIMYECTBEHHOT'O XMMUYECKOIo aHayin3a. OCHOBHBIE XUMUYECKHUE CBOICTBA BEILIECTB, JISKALUE
B OCHOBE KOJIMYECTBEHHBIX U KAUECTBEHHBIX OINpeAeeHUN. 3aKOHOMEPHOCTH IPOTEKAHUS
XUMUYECKHUX PEaKLIUM.

OObéMHBIN U BecoBoM aHain3. OCHOBbI TUTPUMETPUUYECKOIO aHAIM3a: MPUHLMIBI U
OCHOBHBIE TOHSTUSI TUTPUMETPUUYECKOIO OIPEACICHHS, TEOPETHUYECKHE 3aKOHOMEPHOCTH,
CHOCOOBI TPOBEACHUS aHaju3a, OOOpPYIOBaHME W TOYHOCTh NPOBEIEHUS OSKCIEPHUMEHTOB,
cTaTHCTUYEeCKass o0paboTKa pe3ynbTaToB H3MepeHuil. OCHOBBI BECOBOTO aHallu3a, CYLIHOCTh
METO/Ibl U PACYETHl B BECOBOM aHAJIM3E.

4.3. [lepeueHb TeM JieKUMi

Ne Ha3zBanue TemMbl, O0bem yacoB
paccMaTpuBaeMble BONPOCHI Ounas 3aouHas
n/n dopma ¢popma

Pa3znea 1. OcHOBEI 00111l XUMUH

Knaccudukanus HeopraHudeckux coenuHeHuii. OCHOBHBIE
MOHATHSI W 3aKOHBI  XUMHH. OCHOBHBIC  KJIACCHI
HEOpraHWueckux coeauHeHuit. IIpocTeie ©  clOXHBIE
BEIIECTBA, OKCU/BI, THIPOKCHU/IBI, KUCIOTHI, COTU. ATOMHO-
1 MOJIEKYJISIpHOE yueHue. MoJeKkynspHas U aTOMHas Macca. 2
Monb. OCHOBHBIE 3aKOHBI XWMHHU: 3aKOH COXpaHEHUs
Macchl; 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA; 3aKOH
KpaTHBIX  OTHOIICHHN; 3akoH ABoragpo; 3akoH
SKBHBAJICHTOB.

Crpoenue atoma. KBaHTOBbIe umncia, (Gopmbl opOuTasei.
[Ipuamun  [laymu.  IlocimenoBaTrenbHOCTh — 3alOJIHEHUS
AJIEKTPOHAMU AHEPreTUYECKUX YPOBHEM B
MHOT'O?JIEKTPOHHBIX aroMax llepuoguyeckuid 3akoH U
nepuoanueckas cucrema JI.M. MenneneeBa. 3HaueHUs
MEPUOJNYECKOTO 3aKoHa. XHMHUYECKass CBA3b. leopus
XHMHUYECKON CBSI3M, CBOMCTA KOBAJICHTHON M MOHHOW CBSI3H.
Meramnnueckasi M IpyTUe TUTIBI CBS3EH.

Xumuueckasi KUHETHKa. PacTBopbl. CKOPOCTh XMMUYECKOM
peakuuu. 3akoH JENCTBYIOIIUX Macc. Bnusnune
TEeMIIepaTypbl Ha CKOPOCTh XUMHUUYECKOU peakiuu. [IpaBuio
Bant-T'obda. Xumudeckoe paBHOBecue. BiausHue BHEITHUX
(akTopoB Ha COCTOSHUE XUMHYECKOTO pPaBHOBECHSI.
[Tpunimn Jle-Illarenbe.




PactBOpbHI. PactBOpsI HEDJIEKTPOJIUTOB. ITponecc
pactBopeHus.  CrocoObl  BBIpQKEHUS ~ KOHLEHTpalUu
pactBopoB. KoyuiuraTuBHble CBOMCTBA PacTBOPOB (SBJICHHE
ocMoca, 3aMep3aHusl U KUIIEHHsI pacTBOPOB). 3akoH Baut-
l'odda u 3akoH Payis.

Hroro

8

Pa3nen 2. PaCTBOPLI IJEKTPOJIUTOB. OcHOBBI Heopra}mqeacoﬁ XUMHHU

Teopus AJICKTPOJIUTUUECKON JIUCCOLIMALINH.
KonuuecTBeHHbIE XapaKTEPUCTUKU MPOIECCa TUCCOIUAIINN:
CTENEHb W KOHCTaHTa JAUCCOIMAIIMH CJIA0BIX AJICKTPOJIUTOB.
HNonHoe mnpowusBeneHue BOAbI. BOIOpOAHBIM IIOKa3aTelb.
I'maponus coneit. Tunel rugponmnsa

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakiuu. CreneHnb
okucienus. [lpaBuio omnpeneneHuss CTENEHU OKHUCIIEHUS.
OcCHOBHbBIE OKHCIHMTETHM U BOCCTaHOBUTENH. l3MeHeHue
CTENEHU OKUCJICHUS B 3aBUCUMOCTH OT pH cpenbl

Kommiekcupie  coemunenus. CTpoeHHE ©  CBOMCTBA
KOMIUIEKCHBIX coeluHeHu. HomeHkaTypa KOMILIEKCHBIX
COCTUHEHUM.

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

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

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

O06mmume CBOMCTBA OHMORJIEMEHTOB [-VIII rpyIn
MEPUOINYECKON CUCTEMBI U UX COCTUHECHU.

Hroro

Pa3nen 3. AHaIMTHYECKAsI XUMHUS

[Ipenmer u 3amaun aHATUTUYECKOW XUMHUH. KaduecTBEHHBIN
U KOJIMYECTBEHHBIM aHanu3. MeToabl KOJHWYECTBEHHOIO
aHaiIM3a

OObeMHBII W BECOBOM  aHaiu3. BoluucieHuss B
aHanuTudecko XuMuu. CyIIHOCTP OOBEMHOTO aHaIH3a.
Brruncienus B o0beMHOM aHain3e. KHCIOTHO-OCHOBHOE
TuTpoBaHue. KoMIuIieKCOHOMETpUUYECKre METO/bl aHau3a.
KectkocTs Boanl. BecoBoii ananu3. BeruncieHus B BECOBOM
aHaJIM3e.

Hroro

4. IlepevyeHb TeM NPAKTHYECKHUX 3aAHATHI (CEMHMHAPOB)

/1

Tema mpakTHYECKOTO 3aHATHS (CEMUHApA)

O0BéM, u

dbopma o0yueHus

OYHas

3a04YHas

He npenycMoTpens!

4.5. IlepeyeHb TeM J1a00PATOPHBIX PadOT

| Ne |

HazBaunue temMbl

O0BeM 4acoB




n/n ouHas popma 3a04Has
dbopma
Pa3znea 1. OcHOBEI 00111€lT XUMUH
OCHOBHbIE XMUMUYECKUE 3aKOHBI U TTOHSTHSL.
1 Ornpenenenne MOJISIPHOM MacChl SKBUBAJICHTAa MeTaJlIa 2
METO/IOM BBITECHEHUS
5 Crpoenue atoma. [lepuoanueckuit 3aKoH. XumMudeckas 5
CBSI3b
XuMunyeckast KuHetuka. OnpeeseHne CKOpoCcTH
3 XUMUYECKHUX peakuuid. CMeleHne XUMHYECKOro 2
paBHOBECHSI.
4 PactBopsl. [IpuroroBiieHre pacTBOPOB 3aJaHHOU
KOHILIEHTpaluu 2
Htoro 8
Paznes 2. PacTBopbl 351eKTpoiMTOB. OCHOBBI HEOPraHMYeCKOi XUMHUH
1 Teopus anexkTponuTUUEcKOr aucconuanuu. CMeleHue 5
MOHHOT'O PABHOBECHUS
2 Bopopoansiit nokaszarens. ['uaponaus cosei 2
3 OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU 2
4 JIBOWHBIE M KOMIUIEKCHBIE COJIN 2
Htoro 8
Pazaen 3. AHajuTnyeckass XUMHISA
1 KauecTBeHHBIN aHAJIM3 KATUOHOB U AHUOHOB 2
Turpumerpuueckuit ananus. TUTpbI pabounx 2
pacTBOpoB. MeTo/1 KUCTIOTHO-OCHOBHOTO TUTPOBAHUS.
2 VYcraHoBKa TUTpa MPUTOTOBIEHHOTO pacTBOpa.
Ornpenenenue o011Iei )KeCTKOCTH BOJIbl. BecoBoii
aHanu3. OnpezaeneHne KpUCTAIUIM3allMOHHON BO/IBI B
MEJIHOM KYIOpOCE.
HToro: 4
Uroro: 20

4.6. Buabl camocTosiTeIbHON padoThI CTY/IEHTOB M NepevYeHb Y4eOHO-MeTOAU4YeCKOoro
olecreyeHust A1 CAMOCTOSATEIbHOI padoThl 00y4aOIIUXCH

4.6.1. TloaAroTroBKa K ayIMTOPHBIM 3aHATHAM

Marepuanibl  JEKIUHA  ABJISIOTCS OCHOBOW Ui  HU3Yy4YEHUS TEOPETUYECKOW 4YacTu
JUCUUIIMHBI U TIOATOTOBKH CTYZEHTA K MPAKTUYECKUM 3aHSATHUSAM.

[Tpu moATrOTOBKE K ayAUTOPHBIM 3aHATUSIM CTYJEHT JOJHKEH:

- U3YYUTh PEKOMEHAYEMYIO JIUTEPaTypy;

- TPOCMOTPETH CAMOCTOSTEIHHO JOMOJHUTEIBbHYIO JIUTEPATypy MO U3y4aeMoi TeMe.

OCHOBHOM 1EJIbI0 TMPAKTHYECKUX 3aHITUN SBISETCS HW3Y4YCHHE OTAENbHBIX Hambosee
CJIOKHBIX M MHTEPECHBIX BOIPOCOB B paMKaxX TEMbI, a TAK)K€ KOHTPOJIb 32 CTECTICHBIO YCBOCHUS
MPOUIEHHOTO MaTepraa U XOJJOM BBITIOTHEHUS CTYJACHTaAMU CaMOCTOSITEIbHON paOoTEHI.

4.6.2. IlepedyeHb TeM KypCcOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI (IPOEKTHI) HE MPETyCMOTPEHBI.

4.6.3. TIlepeuennb Tem pedepaToB, pacueTHO-rpaduIecKuX padoT
Pedeparsl, pacueTHO-Tpaduueckne paboTsl HE MPETYCMOTPEHBI.




4.6.4.

Ilepeyennb TeM U

Y4eOHO-MeTOAMYECKOro

CAMOCTOATEIbHOI Pa0d0ThI 00y4aKOIUXCH

ol0ecreyeHu s

OIS

Ne /1

Tema camocTosTensHON pabOTHI

O0BéM, U

VY4eOHO-METOINUECKOE

dbopma oOyueHus

oOecrieuenue

O4YHasg | 3a04Hasi1

Pa3gea 1. OcHOBBI 0011I€H XUMUH

Tema 1. OcHOBHbIE
MOHSATHUS W 3aKOHBl XHMHHU.
Kiaccudukanms
HEOPraHUYECKUX COECIUHEHUM.
Crexuomerpusi: MOJTb,
MOCTOsSIHHAsA ABOTaapo, MOJISIpHAs]
Macca, 3aKOH COXpaHeHUs]
MOCTOSIHCTBA ~ COCTaBa,  3aKOH|
ABorazpo, XUMHUYECKUi]
SKBUBAJICHT, ¢axrop
AKBUBAIEHTHOCTH, MOJIIpHAs]
Macca  9KBHUBWIECHTA,  3aKOH|
OKBUBAICHTOB.

[Tunao II.I. Kparkuii Kypc
oOmeld u  OMOHEOPTaHUYECKOM
xumuu. Jlyranck: JIHAY, 2004.c 5-
12, 29-43

[TriaBoB Iir. O61mas U
HEOpraHUsYecKast XUMHSL.
Ulyranck:JIHAY,2006.- c. 10-35
I[Munasos III.I'., benseBa B.A.
[TocoOue 1Mo OMOHEOPTaHHMYECKOM
XUMHUHU C OCHOBaMHU aHAJIMTHUYECKOM]
xumun. JIyraunck. — c. 7-23

Tema 2. [lepuoanyeckuii 3aKoH
JI.M. MenneneeBa u
MepruogudecKas cucrema
XUMHYECKHUX 3JIEMEHTOB.
BrInonHeHne yrpaXxHeHUu! 1o
COCTaBJICHUIO 3JIEKTPOHHO-
rpadudeckux GopMys aTOMOB U
MOHOB 3JIEMEHTOB U
OIIpEAEIICHUE UX BaJICHTHOCTH U
CTETIEHU OKUCJICHMS.

Bubl XUMUYECKUX CBA3EH.
JIOHOpPHO-aKIENTOPHBIN
MEXAaHU3M XUMUYECKOU CBSI3H.

[Tunao II.I. Kparkuii Kkypc
oOmeld u  OMOHEOPTaHUYECKOM
xumun. Jlyranck:JIHAY, 2004.c
44-57, 58-85, 36-67, 68-135

[MunaBos III.I'., bensera B.A.
[Tocobue mo OHOHEOpPraHWYeCcKOu
XUMHUU C OCHOBAMH aHAJIMTHYECKOU

xumuu. Jlyranck. — c. 25-28

Tema 3. Xumunueckas
KHUHETHKA " XUMHYECKOE
paBHOBeEcCHE. CkopocTtb u
PHEPreTHKa XHMHYECKON
peaKkIyu: CpefHss M WCTUHHAS
CKOPOCTb XMMHYECKON PEaKINY;
(haxTOpHI, BIIMSIFOIIIHE HA
CKOPOCTb PEAKIMH; XUMHUYECKas]
peaxis KaK
MOCJIEI0BATEIBHOCTD
DIIEMEHTApHBIX ~ CTaJuil;
NENCTBYIOLINX Macc JU1s]
RIIEMEHTAPHOU cTainy|
XHUMHUYECKOW PEaKIiy, KOHCTAHTA
CKOPOCTH PEaKINH; 3aBHCUMOCTH|
CKOPOCTH XUMHYECKOM peaKLuH]
OT TeMIIepaTypsl, MpaBuiIo BaHT-

3aKOH|

[Tunasos LIL.I". Kpatkuii kypc
oO11el 1 OMOHEOPraHUYECKOM
xumun. Jlyranck:JIHAY, 2004.c
13-28

ITrnasos LI.I". OOmas u
HEOpraHUsUecKask XUMHSL.
Ulyranck:JIHAY,2006.- c. 168-221
[Tunasos IIL.T'., bensesa B.A.
[Toco6ue no OroHeOpraHNYeCcKou
XMMUHU C OCHOBAaMH aHAJIUTHYECKOM
xumud. Jlyranck. — c. 32-38

lodda, »dHEprus  aKTUBALMH,
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PHEPreTHYECKUM Oapnbep,
AKTUBUPOBAHHBIN KOMILIEKC,
KaTaJli3, Karaau3aTtop, (EepMeHT;
BHAYEHHE YYEHHUS O CKOPOCTH
XUMHUYECKOW pPEaKUUu B XHWMHUH,
OUOJIOTMH U CEITbCKOM XO3SIHCTBE;

XMMHUYECKO€ PABHOBECHE  Kak|
KOHEUHBIN pe3yJibTaT
CaMOIPOU3BOJILHOTO TTPOTEKAHUS]
00paTUMOi peaKIunu,
ITMHAMAYECKUI XapakTep
XHUMHYECKOTO paBHOBECHS,
MPU3HAKA WCTUHHOTO
[paBHOBECHSI, 3aKOH JICHCTBYIOIIHX
Macc TUIst XUMHYECKOTO
paBHOBeECHS, TIPUHIIUTT Jle
[[larenbe, posb  XUMHUYECKHUX|

[PABHOBECHI B IIPUPOJIE.

Tewma 4. PactBopbl, crocoObl
BBIPAYKEHHS KOHLIEHTPALUU
pacTBOpoB. PacTBOpHI

[Tunasos LIL.I". Kpatkuii kypc
0011l 1 OMoHEOpraHN4YeCKOn
xumun. Jlyranck:JIHAY, 2004.c
08-107

IMumasos III.I". O6mas u
HEOpraHusuYeCcKasi XUMHUSI.

OTIpeIeTICHUS CTETICHU
okucieana. OCHOBHBIE
OKHCJINTEIN U BOCCTAHOBUTEIN

139-151
ITwiasos LI.I". OOmas u
HeopraHI/mqecxaﬂ XUMMUA.

e ICKTDOIITOR Ulyranck:JIHAY,2006.- c. 200-221 10
p o, ITunaBos II1.T"., bensera B.A.
KonnuraTuBHbIE CBOICTBA o
[TocoOue nmo OMoHEeOpraHu4ecKoit
pacTBOOB. o
XMMHHU C OCHOBAaMH aHAIUTHIECKOM
xumuu. Jlyranck. — ¢.40-43
Pa3nen 2. PacTBopbl 2J1eKTP0JIMTOB. OCHOBBI HEOPTAHMYECKOH XHMHUHI
[Tunasos LII.I'. KpaTkuii kypc
Tema 5. Teopust . P ype
KOO THYCCKOM 00111el 1 OMOHEOPTAHNYECKOM
)mccol?mauml xumud. JIyranck:JIHAY, 2004.c
KOJ‘II/I‘IGCTBCHI.{HG 108-113, 114-124
IMumasos II1.I". O6mas u
XapaKTePUCTHKH MpoIecca
HCCOMMAIMH: CTETIEHb HEOPTaHUsYeCKask XUMHUSL.
OHCTANTA JII/I;JCOHI/IaIII/II/I Ulyranck:JIHAY,2006.- ¢.222-274 10
ITunasos II1.T"., bensea B.A.
CJ1a0bIX ANIEKTPONIUTOB. loHHOE o
[TocoOue nmo OnoHeopraHnvYecKoi
MPOU3BEICHNE BOIBI. o
. XMMHH C OCHOBAaMH aHAIUTHIECKOM
BomopoaHblii mokaszaresb.
. xumuu. Jlyranck. — c.44-57
['uaponus coneit. Tunet
HJIPOJIH3a
Tema 6. OKHUCIIUTENIBHO- [Tnnasos II.T". KpaTkuii kypc
BOCCTaHOBHMTEILHbIE peakuy. (00Iel 1 OMOHEOpraHN4eCcKoil
Crenenb okucienus. [Ipasuno xumuu. Jlyranck:JIHAY, 2004.c 10
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3MeHeHre CTeIEHU OKUCICHUS
B 3aBUCUMOCTHU OT pH cpemsl

Ulyranck:JIHAY,2006.- ¢.300-317
ITumasos III.I'., bensesa B.A.
[TocoOue mo OnoHEOpraHNYEeCKOM
XMMHUH C OCHOBAMH aHAJTUTHYECKON
xumuu. Jlyranck. — c.64-68

Tema 7. KommiuekcHbie

coequHeHus.  CrtpoeHue U
CBOICTBa KOMIUIEKCHBIX|
coennHeHuil.  Homenkiatypal
KOMIUIEKCHBIX COCIMHEHUIA.
KomruiekcHbie COCIMHEHUS:
CTpOeHHE KOODPIMHAIIMOHHOI]]
cepsl KOMILJICKCHBIX
COEIUHEHN:
KOMITJIEKCOOOpa30BaTelb,
ITUraH/bl, JIOHOPHBIE  aTOMBI
TUTaHJIoB, JICHTATHOCT,
KOOPAMHALIMOHHOE YHCIIO,

reoMeTpusi  KOOPAMHALMOHHOM]
cepbl; BHENIHEC(HEPHBIE HOHBI,

KOMIUIEKChI v
Xe1aTo00pa3yoIUMH u
MAaKpOLMKIMYECKUMU JINTaHIaMU;
YCTOMYMBOCTb KOMILJIEKCHBIX
COCIMHEHNN B pacTBopax,
KOHCTAaHTBl ~ YCTOMYMBOCTH U
IKOHCTAHTbI HECTOMKOCTH,
(hakTopsl, BIIMSIFOLIAE HA
YCTOMYMBOCTh KOMILIEKCHBIX|
COCMHEHUI B pacTBopax:
TeMIieparypa, XEJTaTHBIN 5]

MaKpOLMKINUECKUH 3 EKThI,
3aps]  LEHTPAJIbHOTO  MOHA-
KOMITJIEKCOOOpa30BaTeNsi, TEOpHs]
KOOPAMHALMOHHON  XUMHUYECKOM|
CBSI3M, 3HAYCHHC KOMILICKCHBIX|
COCAMHEHU.

[Tunasos LLL.I". Kpatkuii kypc
o011eli 1 OMOHEOPTaHUIECKOM
xumuu. Jlyranck:JIHAY, 2004.c
125-138

[Twiasos LI.I". OOmas u
HEOPraHUSYECKast XHMUSL.
Ulyranck:JIHAY,2006.- ¢.275-299
ITunasos II1.T"., bensera B.A.
[TocoOue 1o GMOHEOpPraHUYECKOU
XUMHUHU C OCHOBAMH aHATUTUYECKOM
xumun. JIyranck. — ¢.59-63

Tema 8. Xumus s-, p-, d-,
DIIEMEHTOB. S -, HCIIOJIL30BAHHUE
[IEJIOYHBIX U
[€JIOYHO3EMEIBHBIX METAIIOB.
p-anemenTsI: aemeHTH Al, Pb,
Sn. 1x ucnonb3oBanue U
XHMHYECKHE CBOMCTBA.
Hemeramnsr: S, P, C, N,
ranoreHsl. IX cBoiicTBa 1
MPUMEHEHHE.

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

[Tunasos LIL.I". Kpatkuii kypc
oO11el 1 OMOHEOPTaHUYECKOM
xumun. JIlyranck:JIHAY, 2004.c
152-215

ITrnasos LI.I". OOmas u
HEOpraHUsYeCcKask XUMHUSL.
Ulyranck:JIHAY,2006.- ¢.466-635
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Pa3zgen 3. AHAIUMTHYECKAS XUMUSA

I[Ipenmer u  3agaum
AHATUTUUECKOM XHUMHHU.
KadecTBeHHBIHN H
KOJIMYCCTBCHHBIN aHaiaus.
MeToap KOJIMYECTBEHHOT'O

aHanusa. [IpenMersl W 3amaun
AQHAJTUTHICCKOMN XUMHH.
OCHOBHBIC ITOHSATHS]
KOJIMYECTBEHHOT'O u
Ka4eCTBEHHOTO aHaJm3a.
KauecTBeHHBIH XUMUYECKUM
aHaJIn3. Knaccudukanus
METOJIOB KOJIMYECTBEHHOTO|
XHMHIECKOTO aHajm3a.
OCHOBHBIC XUMHYECKHE
CBOICTBA BEILECTB, JICKAIINEC B
OCHOBE  KOJUYCCTBEHHBIX U
KA4EeCTBEHHBIX  OIPEICIICHUI.
3aKOHOMEPHOCTH  MPOTEKAHUS
XUMHYECKUX PEAKIUH.

[{nToBMY n.K. Kypc
AQHATUTUYECKOU XAMUU. - M.:
Bricmas mikoia, 1985

[Tunasos IIL.I'., bensena B.A.
[TocobOue 1o GMOHEOPTraHMYECKOM
XUMHH C OCHOBAMH aHATUTUYECKOU
xumuu. Jlyranck. — c.72-73, 91-97
Xonopenko H.®., ITunasos II.I'.,
Adanacwes [".D. JlabopaTopHbIi
[IPAKTUKYM I10 aHAJTUTUYECKOU
XUMUH JIJIS1 CTYZACHTOB
ArPOHOMUYECKOTO U

30OMH)KEHEPHOTO (haKyIbTETOB C.
1-2

10

OOBEMHBIN U BECOBOM aHAJIU3.
BeraucieHus B aHAJIMTHYECKOM
xuMHUH. CyIIHOCTh 0OBEMHOIO
aHau3a. Berauciienus B
00beMHOM aHanu3e. KuciaotHo-
OCHOBHOE TUTPOBAHUE.
KommnekconomeTpuyeckue
MeTOAbI aHamn3a. JKeCTKOCTh
BOJIBI. BecoBoil ananms.
BerarciaeHus B BECOBOM
aHaJIH3e.

[{uToBUY n.K. Kypc
AHAITMTHUYECKOU XUMHU.- M.:
Bricmiag mikosna, 1985 c.

[Tunasos IIL.I"., bensesa B.A.
[Tocobue no OroHeOpraHNYeCcKou
XHMHH C OCHOBAMU aHAJIUTHYCCKOMN
xumun. Jlyranck. — ¢.74-82, 88-90
Xonopenko H.®., [Tunasos II1.T".,
Adanacees I'.®. JlabopaTopHbIi
MPaKTUKYM 10 aHATUTHYECKOU
XUMUHU TSI CTYJIEHTOB
ArPOHOMUYECKOTO U
300MHKEHEPHOTO (PaKyIHTETOB C.
2-10, 13-24, 37-45

4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadoThI CTY1€HTOB

He npenycMmoTtpeHsl.

4.7. IlepeyeHb TeM M BH0B 3aHSITHIi, IPOBOMMBbIX B MHTEPAKTHBHOI (popme

/o

dopma 3aHATUS

Tema 3aasaTHA

NHTEepakTUBHBINA METOT

O0weM, u

Jlexmus

Crpoenue atoma

I/IHTepaKTI/IBHaH JICKIIUA

2

5. DOoH/I OLIEHOYHBIX CPEJACTB IS POBEACHHUS MPOMEKYTOYHOM aTTeCTALIUN

ITonmHoe onucanue (GoHAa OIEHOYHBIX CPEICTB TEKYIIEH U MPOMEKYTOUHON aTTeCTalluu
o0ydaromuxcsi ¢ IepeyHeM KOMIIETeHIINH, onucaHueM NoKa3aTesned U KPpUTEpUEB OLCHUBAHUS
KOMIIETEHIIUH, [IIKaJI OLIEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIE 3a/1aHUSl U METOJUYECKHE MAaTepHAJIb
IIPEJICTaBJICHBI B IPUJIOKEHUH K HACTOSALIECH ITPOrpaMMe.
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6. Y4yeOHO-MeTOANUECKOE 0o0ecneueHue TUCITHIIIINHBI
6.1. Pexomenayemasi JuTepaTypa

6.1.1. OcHoBHas JIUTEpPATYpa

Ne Kon-Bo 3k3. B
ABTOp, Ha3BaHUC, MECTO U3AaHUA, U31-BO, 'O U3JaHUA, KOJIUUCCTBO CTPAHUI]
n/n o6ubanoTexe.
AxmeroB, H.C. Obmas u neopranmueckas xumust/ H.C. Axmeros.-
1. | CII6: Jlanb, 2023.- 744 c. — ISBN 978-5-507-45394-8.-URL.: https//e.
lanbook.com/book/267359
2 | I'muaka T.JI. O6mas xumus. - JI.: Xumus, 2002.- 702 c. 4
3 [MunasoB II.I'. Kpatkuii kypc oOmieit 1 OMOHEOPraHMYECKOH XUMUH. 290
Jlyranck: JIHAY, 2004. -235 c.
4 IInnaBoB LT Oomas " HEOpraHu4ecKas XUMUS. 255
Jlyranck:JIHAY,2006.-652 c.
5 [Munaso UI.I'. 3amaum wu ynopaxHeHUs 10 OOIIeH XUMUU.- 252
Jlyranck.:JIHAY,2008.-280c
6 Bacunwes B.I1. Ananutuueckas xumus. B 2 ku. T.1 Turpumerpudeckue 5
U rpaBUMETpUYecKHid MeToabl ananm3a. M.: [Ipoda, 2007. 405 c.
6.1.2. lonoJiHUTeILHASA JIUTEPATYpPa
No Kon-Bo 3k3. B
ABTOp, Ha3BaHUE, MECTO U3/IaHHUs, U31-BO, O] U3AAHUS, KOJIUYECTBO CTPAHUI]
n/n oubimoTexe.
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
Kusses JI.A., Cmapeirun C.H. Heoprannueckas xumusa. M.: Beicmiast.
3 69
mikosia, 1990. — 430 c.
Ananutrueckas xumusi. Xumuueckue metonbl ananuza/ H.C. ['omy6eBa,
4 | O.B. bensesa, 1.B. Tumomyk.- Kemeposo: KemI'Y, 2020.- 136 c.-
ISBN 978-5-8353-2663-1.-URL.: https://e. lanbook.com/book/162572
6.1.3. llepuoanueckue U31aHUA
Ne HaumenoBanue u3nanus HNznarenncTBO T'oxp! u3nanus
n/m
He npenycMoTpeHsl.
6.1.4. MeTtoanueckne yKa3aHusi s 00y4arUIUXCs 10 OCBOCHHIO THCIHUIINHBI
Ne /i1 ABTOp, Ha3BaHUE, MECTO U3JaHMs, U3/1-BO, F'0J1 U3JJAHUS, KOJIMYECTBO CTPAHUIL
[TmnaBoB LI, ITuBoBap A.K. ap. Meroauueckue ykazaHus K 1a00paTOPHBIM 3aHATHIM
1 [mo o01eit 1 HeopraHudeckoi xumuu: HayyHoe nocooue / 1.I".ITunasos, A.K.IIuBoBap,
" M.IL.baGypuenkoBa, H.B.baykosa, XK.O./lyounkas - JIyranck: JITAY, 2019. - 78 c. —
URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
5 [11.I".ITriaBoB, M.I1.babypuenkoBa 3amauyHuK Mo 00IIEH XUMUU C METOJIMKOW peIIeHUs
' Bagad u MHAMBHIyalbHbIME 3a1aHusMu. — Jlyranck: JIHAY, 2012. — 38 c.
3 [Tunasos LIL.I'., bensera B.A. [TocoOue no OnoHeopraHn4eckoil XUMHK ¢ OCHOBaMHU
" jaHanmutudeckoit. — Jlyranck: JIHAY, 2003. — 102 c.
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6.2. Ilepeyenb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHHKAINIMOHHOI  CeTH

«HTepHeT» (1aJ1€e - ceTh «AHTEPHET)), HEOOXOAMMBIX /IJIs1 OCBOEHH S THCIUIJIHHbI
Ne i/ Ha3zBanue nHTEpHET-pECYpCa, aAPEC U PEKUM JTOCTYIIA

1 Bukuneaus — cBoOoaHas SHIMKIIoNeaus. [ DIeKTpoHHbIH pecypc]. URL:
" https://ru.wikipedia.org/wiki (mata oopamenus: 20.08.2022).
DyHIaMeHTalbHAs dJIEKTpoHHAs OnbmmoTeka «Dopa u GayHay. [ INEKTPOHHBIN
2. Jpecypc]. Pexxum nocryma: http://herba.msu.ru/shipunov/school/sch-ru.htm (zata obpamenmus:
20.08.2022).

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

4. |Hayunas snekrponnas 6ubaunorexka eLIBRARY.RU
5. [DnekrpoHHO-OMONIMOTEUHAsI ccTeMa u3aatenbeTBa «Jlanby - http://www.e.lanbook.com

6.3. CpeacrBa odecnieyeHUs1 OCBOECHM S AUCHUTIIUHBI

6.3.1. KomnbrorepHbie 00y4yaroniye 1 KOHTPOJMPYOLIHMe IPOrpaMMBbl

OyHKIUS IPOTPAMMHOI0 00ecredeHus
Ne | Bux yueOHoro | HaumenoBanue nporpaMmmMHOro YHEI porp

n/m 3aHATHUA obecreueHus MOACIUPY-

KOHTPOJIb FoILas 06yqa}oma;1

1 Jlexmuu, [Iporpamma miist TeCTOBOM + - +
METOJNYECKHE [OLIEHKU 3HAHUW CTYJIEHTOB
pexkomenaanuu, Moodle

TECTBI

6.3.2. Ayamo- M BH1€0N0CO0UsI

Ne /it Bujg moco0Ous, HaHMEHOBaHKE

He npeagycmotpensl.

6.3.3. KomMnbloTepHbIe MPe3eHTANMN Y4eOHBIX KYPCOB

Ne /i Tema, Bu 3aHITHS

He npeagycmotpensl.

7. Onucanue MaTepHaJbHO-TeXHUYeCKOl 0a3bl, HEOOXOAUMOI 1JIs1 OCYIIeCTBJICHHUS
00pa3oBaTeIbHOIO NpoIecca Mo JMCIUIIHHE

HanmenoBanne o60pyoBaH-
Ne | HbIX yueOHBIX KaOUHETOB, [lepeueHb 0OCHOBHOTO 000PYAOBaHMS, TPUOOPOB U
/1 | OOBEKTOB ISl MPOBEICHUS MaTepuaioB
3aHATUN
[-410 — yuebnas aymutopusiCton — 21 mrT., cryn — 39 mrT., mkad — 8 mr., TymOouka — 4
IS OpOBEICHUAIIT., JOCKa — 2 IT., JabopaTopHoe 00OpYyIOBaHUE,
JIEKIIMOHHBIX, J1TA00paTOpHBIXTabopaTopHas mocyaa (KoiObl, MUMETKH, OIOPETKU, BOJISTHBIC
W IPaKTUYECKUX  3aHATUMN,XOIOAWIBHUKH U np.), XUMHYECKHE pEaKTUBBI,
1. |rpynmoBbix U|[IEeMOHCTPALIMOHHBIE MaTepHaibl (CTEHABl W IIp.), y4eOHO-
VHIVBHUyaJIbHBIX METOIMYECKHE MAaTEPHAIIBI.
KOHCYJIbTaIHi, TEKYIIEro
KOHTPOJIA, IPOMEXYTOYHOU
aTTecTaluu U
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CaMOCTOSITEJIbHOM PabOTHI

[-415 — yyeOHast ayauTopus
st NIPOBE/ICHUS
JICKITMOHHBIX, JIA00OPATOPHBIX|
U [PAKTUYCCKUX  3aHATHUH,
IPYTITOBBIX u
WH/IMBUTY ATbHBIX
KOHCYJIbTAIHH, TEKYIIETO
KOHTPOJIS,  MPOMEXKYTOYHOM
aTTeCTalluU u
CaMOCTOSITEIIbHOM PabOTHI

Cron — 18 mr., ctyn — 16 mr., mkad — 2 mr., mkad
BBITSDKHOM — 1 mmT., TymOouka — 1 mT., saboparopHoe
000py1I0BaHHE (BeChl TEXHO-XMMHYECKHE, IKadbI
CYLIWIbHBIC, BBITSXKHBIC, BOASHBIE OaHU U JIp.), TabopaTopHas
nocyza (KoyObl, TUMETKH, OIOPETKH, BOASIHBIE XOJOIUIbHUKU

U Tp.), XUMHYECKHUE PEAKTUBBL, JEMOHCTPAI[HOHHbBIC
Marepuanbl  (CTEHIBI H  TIp.), Y4eOHO-METOJIUYECKHE
MaTepHalTbI

[-420 — y4eOHast ayIuTOpHs
s IPOBEICHUS
JEKIMOHHBIX, J1a00paTOPHBIX
U TPAaKTUYECKUX  3aHATHH,

PYIIIOBBIX "
VHIMBHTy JIbHBIX

KOHCYJIbTallUH, TEKYILEro
KOHTPOJIA, IPOMEXYTOYHOU
aTTeCTalun u

CaMOCTOSITENIbHOM paObOThI

Cron — 22 wr., ctyn — 31 wr., tym6ouka — 38 mr., mkad
BBITSDKHOM — 2 mT., mkad — 10 mr., mkad CymibHbINA — 2
IT., XOJOMWIBHUK — | 1mT., jJaboparopHoe 00OpyaOBaHUE
(Bechbl TEXHO-XMMHYECKHE, MKa(bl CYyIINIbHBIC, BHITSKHBIC U
np.), JabopatopHasi mocyda (KOJOBI, MHUIETKH, OIOPETKH,
BOJSIHbIC XOJOMWIBHUKH W TIp.), XUMHUYECKHE PEaKTUBBHI;
IEMOHCTpALlMOHHbIE MaTepuaybl (CTEHJbl U 1p.), y4ueOHO-
METOINYECKUE MAaTePHAIIbI

8. MesxkaucuuniMHapHble CBA3H

IIporoxoa

corjacoBaHus paboyel mporpaMmsbl ¢ IPYTUMHU JUCITUTUIMHAMU

HanMenoBaHue THCUMITIWHEI, C

KOTOPOU MPOBOIUIIOCH
COTJIaCOBaHUE

Kadenpa, ¢ koTopoii mpoBOIUIOCH

IMTpeanoxenus 06 U3MEHEHUSAX B
paboueii mporpaMme.
COTJIACOBAHUE 3akimoueHue o0 urorax

coriiaCcoBaHUs

(hU3KOITONTHAS XUMHUS,
OHoornyeckass XuMHs

COTJIACOBAHO
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
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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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Tpunooicenue 3

MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJDKETHOE OBPA3OBATEJIbHOE
YYPEXIAEHUE BBICILIET'O OBPA3OBAHMA
«JIYTAHCKUI TOCYJIAPCTBEHHBIN ATPAPHBINM YHUBEPCUTET UMEHU K E.
BOPOLINJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
o nucruiuinae «Heopranudeckast 1 aHaTUTHYECKAs XUMHUS)
no crenuaibHocTu 36.05.01 Berepunapust
HanpaBleHHOCTh (TIpod k) Jlnarnoctrka 00Jie3HeH KHUBOTHBIX

I'ox Hayana moarorosku — 2023

KBanuduxanus BbIyCKHIKA — BETEPUHAPHBIN Bpay

Jlyranck, 2023
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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. IlepBslit 3Tan «3HATHY: Tema 1. Knaccudukauus | TecTs OK3aMeH
OCYIIIECTBIIATH OcymecTBiser (moporoBbIit MIPUHLIAIIEL U | HEOPraHUYECKUX COEIMHEHHI. | 3aKPBITOrO
KPUTHUYECKUAN MTOUCK U | YPOBEHb) METOIBI OCHOBHBIE TIOHATHA W 3aKOHBI | THIA
aHaIIN3 KPUTHUYECKU CHUCTEMHOTO XUMHHU
MPOOIIEMHBIX aHAIU3UPYET noaxoaa aHamuza | Tema 2.  CrpoeHue  artoma.
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
AIEKTPOIUTHICCKON TUCCOITUAITIH.
Bonoponssiit [I0Ka3aTelb.
Iupponus coneil. KommnekcHbie
COEIMHEHMS

Tema 6. OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUI

Tema 7. Ilpeamer u 3agauu
aHATUTUIECKOUN 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

aHAJIMTHYCCKON XUMUHU




Kon xonTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

WNHpukatopsl
JOCTHXKCHHSA

Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1in) HaumenoBanue o1ieHOUHOTO
OCBOCHHSI pe3yabTaThl pa3ienoB JUCHUIIIMHBI cpeacTBa
Bropoii stamn «YMETB»: Tema 1. Kiraccuduxarus | TecTsr DK3aMeH
(IpOBUHYTHIN | OCYIICCTBISTH HEOPTaHUYECKUX COCIMHEHUU. | OTKPBITOTO
YPOBEHB) MOUCK U OCHOBHBIC TIOHSATHS W 3aKOHBI | THIIA
KPUTHYECKH XUMUU (BoTIpOCHI [IyIst
aHaJTN3UPOBAThH Tema 2. CrpoeHme  aroma. | ommpoca)
nHPOPMALIHIO; Ilepuognueckuit  3akon .M.
MIPUMEHSTh MenpeneeBa. Xumuueckasi CBA3b.
NPUHLUIIBEL U 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/1a4. 3IEKTPOIUTUUECKON ITHUCCOLUALIN.
Bonopoansiit MIOKAa3aTellb.
I'upponus  comeit. KommuiekcHble
COCIMHEHUS
Tema 6. OKucInTENBHO-
BOCCTAaHOBUTEIIHHBIE PEAKITIH
Tema 7. Ilpenmer wu 3axauu
aHAJUTUYECKOU XUMUHU.
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 «BIAJETHY: Tema 1. Knaccudurarus | [Ipaktudeckue | Dx3aMeH
(BBICOKU NPaKTUYECKUMHU HEOPTraHUYECKUX COEIMHEHUH. | 3a/laHud
YPOBEHB) HaBbIKaMU BbIOOpa | OCHOBHBIC TIOHSATHUS U 3aKOHBI
ONTHUMATBHBIX XUMHHU
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Kon xonTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

WNHpukatopsl
JOCTHXKCHHSA

Oran (ypoBeHb)
OCBOGHHS

IInanupyemslie
pE3yIBTaThI

HanmenoBanue Monmyneit u (unn)
pa3eNoB AUCIUILUIAHEI

HanmeHnoBanue o1ieHOYHOI0O

cpencTBa

croco0oB
pelIeHus 3aj1ay.

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. Brrunciaenus 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
COBPEMEHHOT0

IlepBblii 3Tan
(TTOpOTOBBIi
YPOBEHB)

3HaTh!
TEOPETUYCCKHUE
OCHOBBI
HEOPraHUYECKOU
XUMHHU u
BO3MOXHOCTb HUX
MIPUMEHEHUS B
podheCCHOHAIBHO

Tema 1. Knaccuduxarms
HEOPraHMYECKUX COEMHEHHNH.
OCHOBHBIE TIOHSITHS M 3aKOHBI
XUMAH

Tema 2. Crpoenme  aroma.
Ilepuognueckuit  3akon .1
MenpgeneeBa. XuMHUYECKas CBS3b.
Xumus s-, p-, d-anemeHTOB

TecTol
3aKPBITOTO
THIIA

DK3aMeH
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Kox kontpo- | PopmynupoBka NnauxaTtopsl Oran (ypoBeHb) [Inanupyemsie HanmenoBanue Monmyneit u (unn) HanmeHnoBaHue o1ieHOYHOTrO
JTUpyeMor | KOHTPOIUpPYEeMOH JIOCTHKCHHS OCBOEHUS pe3yIbTaThl pa3JeNoB AUCITUTUIAHE CpelncTBa
o0opynoBaHUs o0opymoBaHUs 1 AeITeTHHOCTH. Tewma 3. XuMudeckasi KHHETHKA
npu pazpaboTke npu pazpaboTke Tema 4. PactBopbl. Pusmyeckue
HOBBIX HOBBIX cBOIicTBa pacTBOpoB. BrIpakeHue
TEXHOJOTUMN U TEXHOJOTUM KOHIIEHTpaIlMd PacCTBOPOB
HCITOJIB30BaTh obmenpodeccruon Tema 5. Teopus
COBPEMEHHYIO aJIbHBIX 33/a4. 3NEKTPOIUTHUECKOMN HCCOLMAIIH.
npohecCHOHATBH Bonopoansiit MIOKAa3aTellb.
YO METOAOJIOTHIO I'upponus coneil. KommekcHbie
JUTSI TIPOBEICHUS COEIMHEHUS
JKCIIePUMEHTAIb- Tema 6. OKHCITUTETHHO-
HBIX BOCCTaHOBUTEIFHBIC PEAKIINN
HCCIIE0OBAaHUN U Tema 7. Ilpeamer u 3amaum
WUHTEPIIpETALUH aHATUTHYECKOH XUMUH.
UX pe3yJbTaTOB KauecTBeHHBIN U KONMMYECTBEHHBII
aHanm3. KadecTBeHHbIE peakny Ha
KaTHOHBI U aHUOHBI OMO2JIEMEHTOB
Tema 8. KonuuecTBeHHBIH aHANM3.
MeTtopt KOJIMYECTBEHHOTO
aHamms3a, OOBEMHELI M BECOBOH
aHaIu3. Brruncnenus B
AHATUTUIECKON XUMUHI
Bropoii atan Ymers: Tema 1. Knaccudukauus | Tects OK3aMeH
(IPOJBUHYTHI | TPUMEHATH HEOpPraHMYECKHX COEMHEHUHN. | OTKPBITOTO
YPOBEHB) OCHOBHBIC 3aKOHBI | OCHOBHBIE TIOHSATHS W 3aKOHHI | THMA
u METOJIbI, | XUMHUHU (BompoCHI 14
MIPUCYIINE Tema 2. Crpoenme  aroma. | ompoca)
HEOPraHN4eCcKoi Ilepnonnuecknit  3axkon  JI.W.
U aHaluTh4YecKol | MennmeneeBa. XuUMHUYECKask CBSI3b.
XUMHH st | Xumus s-, p-, d-371eMeHTOB
pemenus 3agauy | Tema 3. Xumndeckas KHHETHKA
npodeccuonanpro | Tema 4. PactBopel. dusmueckue
U NesTeNbHOCTH. CBOMCTBa pacTBOPOB. BripaxeHue
KOHIIEHTPAINH PAaCTBOPOB
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Kon xonTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

WNHpukatopsl
JOCTHXKCHHSA

Oran (ypoBeHb)
OCBOGHHS

IInanupyemslie
pE3yIBTaThI

HanmenoBanue Monmyneit u (unn)
pa3eNoB AUCIUILUIAHEI

HanmeHnoBanue o1ieHOYHOI0O
cpeJicTBa

Tema 5. Teopus
BIEKTPOTUTHIECCKON ITHUCCOIHAIIH.
Bonoponnsiii IOKa3aTelb.
I'maponuz comeli. KomruiekcHbie
COCTUHCHMUS

Tema 6. OKHCIIUTEIBHO-
BOCCTAHOBUTEINIbHBIE PEAKIIUI

Tema 7. Ilpeamer u 3agaun
aHATUTUYECKOUN XHUMUHU.
KadecTBEeHHBIH M KOJIWYECTBEHHBIN
aHanu3. KauecTBeHHbIEC peaklIUyd Ha
KAaTHUOHBI 1 aHUOHBI 6H03H€MCHTOB
Tema 8. KonmuecTBEeHHBIH aHaIU3.
MeTonpl KOJTWYECTBEHHOTO
aHaigu3a, OOBEMHBII M BECOBOM
aHaIu3. Breraucnenus B
AHAJIMTUYECKON XHUMHUH

Tpetuii atan
(BBICOKUI
YPOBEHB)

Baagern:
TEOPETUUECKUMHU U
MPaKTUYECKUMHU
OCHOBaMH
HEOPraHu4YeCcKou U
aHAIUTHYECKOM
XHMHH B
po¢eCCHOHANTBHO
¥ JIesITEIbHOCTH.

Tema 1. Knaccuduxarms
HEOPTraHUYECKUX COEJMHEHUN.
OCHOBHBIE TIOHATHS U 3aKOHBI
XUMUU

Tema 2. CrpoeHune  aroma.
Ilepnonnuecknii  3axkon  JI.W.
MenpeneeBa. XuMmu4ecKas CBS3b.
Xumus s-, p-, d-351eMEeHTOB

Tema 3. XuMudeckast KHHETHKA
Tema 4. PactBopel. Pusmveckue
CBOICTBa pacTBOpOB. BrIpaskeHue
KOHIIEHTPAIH PaCTBOPOB

Tema 5. Teopus
BIEKTPOIUTUUECKON IHUCCOIUAIIN.
Bonopoansrit OKa3aTelb.
I'maponus coseld. KomruiekcHble

IIpakTnueckne | Ox3ameH

3agaHusAd
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Kon xonTpo-
JUpyeMou

DopMyIHpOBKa
KOHTPOJIUPYEMOM

Munukatopsl
JOCTHXKCHHSA

Oran (ypoBeHb)
OCBOGHHS

IInanupyemslie
pE3yIBTaThI

HanmenoBanue Monmyneit u (unn)
pa3eNoB AUCIUILUIAHEI

HanmeHnoBanue o1ieHOYHOI0O
cpeJicTBa

COCTUHCHMUS
Tema 6. OKHUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKITUHI

Tema 7. Ilpenmer wu 3anadu
aHAIIMTHYIECKOM XMMHH.
KauecTBEeHHBIH M KOJIWYECTBEHHBIN
aHanu3. KauecTBeHHbIE peaklMK Ha
KaTHOHBI ¥ aHUOHBI OMOYJIEMEHTOB

Tema 8. KonmyecTBEeHHBIH aHaIU3.

MeTtoapl KOJIMYECTBECHHOT'O
a”Hangu3a, OOBEMHBII M BECOBOM
aHaIu3. Breraucnenus B

AHAJIUTHYECKON XUMUH
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OIIMCAHUME MMOKA3ATEJIEN 1 KPUTEPUEB OIIEHUBAHUA
KOMIIETEHIIUM, OTMCAHME IIKAJI OLIEHUBAHUSI

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
CTaHJApPTU3UPOBAHH | 3a/1aHUS 100% 3aganuii «Omauyno»
BIX 3aJJaHHH, (5)
IMO3BOJIAIOLIAS
B tecre Bemmonneno Oosee | 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 «Heyoosneme
OpUMENbHOY
(2)
Bonpmias yacTh | OneHka
olpeAcIeHu N He | «Heyooeneme
Mpe/CTaBJICHA, b0 | opumenbHO»
npejcTaBieHa ¢ rpyObiMu | (2)
OIIMOKaMH.
2. | Onpoc | ®opma paboTHI, Bomnpocsl k | [IpogeMoHcTpupOBaHsbI Onenka
KOTOpasi MO3BOJISIET | OMPOCY npeanojaraémMble  OTBETHI; | «Omauuno»
OLICHUTh KPYyTo30p, MPaBUIILHO ucnoas3oBal | (5)
yMEHUE JTIOTUYECKU QITOPUTM OOOCHOBAaHUUM BO
MIOCTPOUTH OTBET, BpeMsl pPacCy>KIEHUH; €cCTh
yMEHUe JIOTHKA pacCyKICHUM.
MPOJIEMOHCTPUPOBA
- [TponeMoHCcTpUpOBaHBI Orenka
MPEIIOJIaraéMbele  OTBETHI; | «Xopouio»
MOHOJIOTHYECKYIO N
€CTh JIOTWKA pacCyxjaeHuid, | (4)
pedb ¥ UHBIC
HO HETOYHO WCIIOJIL30BaH
KOMMYHHKATHBHBIC

HAaBBIKU. Y CTHBIH
ompoc obnagaeT
OO0JIBIINMU

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




Ne | Haumen | Kpartkas IIpencrasn | Kpurepuu oneHuBaHusA [Ixana
n/ | oBaHME | XapaKTEePHCTUKA eHHE OLICHUBAHUS
I | OLIEHOYH | OLIEHOYHOTO OLICHOYHOI
oro CpeacTBa 0 CpeacTBa
CpElCTB B (hoHze
a
BO3MOKHOCTSIMHU [IponeMoHCTpUPOBAHBI Onenka
BOCIIUTATEILHOTO npezrnonaraéMele  OTBETHI, | «Yooenemeop
BO3/CHCTBUS, HO HENPAaBUIBHO | umenvro» (3)
CO3J1aBasi yCJIOBUS UCIIO0JIb30BaH AITOPUTM
s 000OCHOBaHMH BO  BpeMs
HehOpMaITLHOTO paccyKJIeHH; OTCYTCTBYET
oO0IIeHusI. JIOTHKa paccyKIeHHIA;
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 METOKAME HOHATUIHBIM anmnapaToM,
u3yqaeMoii BJIaJICHHE METO/IaMU U
qucturuaHbL Jis METOAUKAMU JAUCLUTIIUHBI.
peleHus IToxa3zaHbl ciocoOHOCTH
npeJuIaraercs CaMOCTOSITEIIHOTO
peluTh MBIIUIEHHS], TBOPYECKON
aKTUBHOCTH. 3a/1aHue
KOHKPETHOE
BBITIOJTHEHO B TTOJTHOM
3aJlaHue .
(cutyanuro) 6e3 0OBEME.
MIPUMEHEHHS
[IponemoHcTpHpOBaHO Onenka
MaTeMaTHYECKUX
BJIAJICHUE «Xopowio»
pacyeTos.
npogeccuoHaTbHO- 4
MOHATUIHBIM  aNIapaToM,

npu MPUMCHCHUHU MCTOI0B
n  MCTOAUK JHUCHMIIIIMHBI

HC3HAYUTCIIbHBIC
HETOYHOCTH, ITIOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSTEILHOTO
MBIILIEHUS, TBOPUYECKOI
aKTUBHOCTH. 3amanue
BBITITIOJIHCHO B IIOJIHOM

o0beMe, HO C HEKOTOPBIMU
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Ne | Haumen | Kpartkas IIpencrasn | Kpurepuu oneHuBaHusA [Ixana
n/ | oBaHME | XapaKTEePHCTUKA eHHE OIICHUBAHMSI
0 | OIICHOYH | OLIEHOYHOTO OLIEHOYHOT
oro CpeacTBa 0 CpeacTBa
CpElCTB B (hoHze
a
HETOYHOCTSIMHU.
[IponemoHcTpUpOBaHO Ouenka
BIIQJICHUC «Yoosenemesop
poecCHOHATEHO- umenvHoy (3)
MOHSITHWHBIM aIllapaToM Ha
HU3KOM YpPOBHE;
JIOTYCKAlOTCA OIIUOKU TIPH
OPUMEHEHUH METOIO0B U
METOTUK JUCHUILTUHBL.
3amaHue  BBIIOJHEHO HE
MOJTHOCTBIO.
He mnponemonctpupoBano | Onenka
BJIAJICHUE «Heydoenrems
npogeccnoHaIbHO- opuUmenbHo»
HNOHATUIHBIM  ammaparoM, | (2)
METOAaMA W METOIAMKAMHU
NUCIUIUINHBL. 3aJaHue He
BBITTOJIHEHO.
4. | Ix3ame | KontpomsHoe Bomnpocs! k | [Tokazano 3HaHue Teopun Ouenka
H MEpOTIPUSITHE, 9K3aMEeHYy | BOMPOCA, MOHATHIHO- «Omauunoy»
KOTOpOE TEPMUHOJIOTHYECKOTO (5)
MIPOBOJIUTCS 1O anmnapara AUCHUTIINHBL
OKOHYaHUH yMEHHE aHATH3UPOBATh
U3yYEHUs npobiemy, coepkaTeabHO
JUCITUTUIAHBL. Y CTHJINCTUYECKH TPAMOTHO

u3JaraTh CyTh BOIPOCA,;
ri1yOOKO MOHUMATh
MaTepHa; BlaJeHue
aHAJTUTUYECKUM CIIOCOO0OM
U3JI0KEHUS BOTIPOCa,
HAY4YHBIX UCH; HAaBBIKAMHU
apryMEHTaIluu U aHAIIN3a
(hakTOB, COOBITHIA, SIBJICHHH,
MIPOIIECCOB.

BrictaBnsieTcst
oOydJaromiemycsi,  MOJIHO,
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

3HAHHE
TEOPETUYECKUX
MOJIOKEHU I BOIIPOCA;
yMCHHE aHAJIM3UPOBATH
siBJICHUS, (aKThl, ACHCTBUSA
B pamMKax BOIIPOCA;
coJiepKaTeIbHO u
CTUJIMCTUYECKH  T'PAaMOTHO
u3narath CyTh BOIIpOCa, HO
MMeEeT MECTO
HEJIOCTATOYHAs IMOJIHOTA
OTBETOB TI0 U3JIaraeMomy
BOTIPOCY.
[IporemMoHCTpHUpPOBAHO
BJIaJICHUE AHAJTUTHYECKUM
CIrocooom H3JI0KECHUS
BOIIpoCa nu HaBbIKAMHA
apryMeHTaluu.

BreicTaBnsercs
oOyyaromiemycs,
MOJIHOCTBIO  OTBETHBILIEMY
HAa BOINpOCHl Ounera u
BOIIPOCHI SK3aMEHATOpa, HO
JOTTYCTUBILIEMY npu
OTBETaX HE3HAYUTEIbHBIC
OIIMOKH, YKa3bIBAIOIINE Ha
HaJTu4he HECUCTEMHOCTH U
mpo0OenoB B 3HAHUSX.

Ornenka
«Xopowo»

(4)

[lTokazano 3HaHME TeopUU
BOIIpoOCca (dbparmeHTapHO
(memomHOTA U3JI0KEHHUS
uH(pOpMaIHH;

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

Onenka
«Yooenemsop
umenvro» (3)
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No | Haumen
1/ | oBaHuUe
II | OLIEHOYH
oro
CpEICTB
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 MPOIEMOHCTPUPOBAHO.

OOyuaromuiicss  AOIMyCTHI
CYIIECTBEHHBIE OIIHOKHU
IpH OTBETaxX Ha BOIPOCHI
OuIIeTOB u BOTIPOCHI
JK3aMeHaTopa.

3Hanue MOHSITHUIHOTO
amnmnapara, TEOpHUH BOIPOCa,
HE TMPOJAEMOHCTPUPOBAHO;
yMEHHUe aHAIM3UPOBATh
y4eOHBI ~ MaTepuan  He
MPOIEMOHCTPUPOBAHO;
BIAJCHHE aAHAIMTUYECCKHM
crmocobom H3JIOKECHUS
BOIIpoOca i BJIaJICHHE
HaBbIKAMH  apryMEHTalluu
HE IIPOJIEMOHCTPUPOBAHO.

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

Onenka
«Heyooenrems
opumensHo»

)

3. TUMMOBBIE KOHTPOJIBHBIE 3AJIAHUS NJIX UHBIE MATEPHUAJIBI,
HEOBXOJMMBIE J1JIs1 ONEHKHA 3HAHWI, YMEHUI, HABBIKOB U (UJIN)

OIIBITA AEATEJBHOCTH

OHCHO‘IHI)IC CpeacTBa aJisi MPOBEACHUS TEKYIIETI0 KOHTPOJIA

TCKYHH/Iﬁ KOHTPOJIb OCYIICCTBJIACTCA IMPENIOAaBaATCIIEM AUCHUIIIMHBI IMPU IMPOBEACHHUN
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 NMOoAXoJa aHA/IU3a 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 reyus

') MOJIEKYJIa aMMHaKa

2. JIOHOpPHO-aKLEeNTOPHAS CBA3b—ITO YACTHBIH c/Iyyail (BbIOepuTe 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) yMeHbIIIaeTcs

B) CHayasa ocia0eBaeT, 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

5. B o0beMHOM aHaM3€ MCHOJIb3YIOT OAHY M3 NPHBEICHHBIX HHMKe KOHLICHTpanui
pacTBopa (BblOepuTe OAMH BAPUAHT O0TBETA):

a) MOJISIpHAsl KOHLIEHTPALs KOJIMYECTBA MOJIEKYJI paCTBOPEHHOT'O BEILIECTBA

0) MousspHas KOHIIEHTpalUsi JKBUBAJEHTOB pPACTBOPEHHOIO BellecTBa (HOpMaibHast
KOHIIEHTpALUs )

B) MOJISUTbHASI KOHLIEHTPALIUs

') MOJIIpHAsi KOHIIEHTpALUs KOJIMUECTBA HOHOB PACTBOPEHHOT'O BEILIECTBA.

Kuaroun:

SR I b
o|o|® |7 |w
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6. IIpouuTraiiTe TEKCT W yCTaHOBUTEe COOTBeTCTBHe. CylIeCTBYIOT pa3Hble KJIACCHI
coeMHEeHUl. BbIIel0T MeTallbl, HEMeTA/Ibl, OKCH/bl, OCHOBAHUS, KHMCJIOTHI, COJIH.
YcranoBure cooTBeTcTBHE MeKAY (opMysoi BemecTBa M KJIACCOM HEOPraHMYeCKHX

COeIUHEHUIA:

Kiacc Heopranmyeckux coemHeHnil BemecTBo

1. CpenHsisi conb a) H.COg3

2. OcHOBaHHE 6) CuSO4-5H,0

3. Kucnora B) CO>

4. Kpucrauornapar r) K2SO4
1) Cu(OH).
e) NaHCOs

Karoun:
2 3 4
r a 0
Bropoii 3Tan (NpOABHHYTBHIH YPOBeHb) — NOKa3bIBaeT CHOPMHUPOBAHHOCTH

MmoKa3aTrejss KOMIECTCHINN «YMETb»: OCYIIECTBJSATH NMOUCK M KPUTHYECKH aHAJIU3MPOBATH

UHPOPMANNIO; NPUMEHATHh MNPUHIUNBI M METOAbl CHCTEMHOr0 TOAX0AA /UIA peleHus
MOCTaBJEHHBIX 3a/1a4.

3aaHus OTKPBITOrO0 THIIA (BONPOCHI VISl OIIPOCA):

1. Ha3oBute 3aKk0oH, COIIACHO KOTOPOMY OJMHAKOBOE YHCIO MOJEKYN COACPKHUTCS MpH
OJIMHAKOBBIX YCJIOBHSX B PaBHBIX 00BEMaxX pa3IMUHbIX Ta30B.
2. JlaiiTe ompeneneHue — TMOKa3aTello,  ONPENCSAIONIEeMY  YHCIO  OTHAaHHBIX WM
MPUCOETMHEHHBIX 3JIEKTPOHOB WJIH K€ YHCJIO CMEIIEHHBIX 3JIEKTPOHHBIX AP B COCTMHEHUH.
3. Kakoe nasBanue B Ilepuomnueckoit tabnume /.M. MeHneneeBa UMEIOT rOpU30HTATBHbBIE
pAObl  DJIEMEHTOB, KOTOpPbIE HAYMHAIOTCSA IICJIOYHBIM METAUIOM UM 3aKaHYMBAOTCA
VHEPTHBIM I'a3oM.
4. Ha3oBuTe KjIacC COEAMHEHMH, NPH AUCCOLMALMHM KOTOPHIX 00pasylorcs Karuousl H' u
OTPHULATEIIBHO 3aPSIKEHHbBIE KUCIIOTHBIE OCTATKH.
5. VYkaxure, 0 KAKOM IPOIIECCE UJIET PEeUb: MPOIECC MOCTETICHHOTO 100aBICHUSI THTPOBAHHOTO
pacTBOpa peareHTa K aHAJIM3UPyEMOMY PACTBOPY.

Kuaroun:

3aK0H ABOTaJIpO

CTCIICHb OKHCJICHHUSA 3JICMCHTOB

epuost

KHCJIOTHI

Ol WIN|F-

TUTPOBAHUC

Tpernit 3Tan (BBICOKHII YPOBeHb) — MOKa3bIBaeT CHOPMHMPOBAHHOCTH IOKAa3aTeJs

KOMIIETCHUMU «BJAAETb»: MNPAKTHYECKHMH HABBIKAMH BBHIOOPAa ONTHUMAJBLHBIX CHOCO0OB
pelieHus 3a1a4.

IIpakTHyeckue 3aaHus

1. MaccoBas noms xiopuaa HaTpus B pactBope 15 %. Onpenenuts KOIUYECTBO BOJIBI, HEOOX0IMMOE
1u1st ipurotoBieHus 100 mu1 1aHHOTO pacTBoOpa.
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2.

3.

@ocdar KanblUUs SBISETCS SJCKTPOIUTOM. YKAKUTE CyMMapHOE KOJMYECTBO KAaTHOHOB U
AHMOHOB, Ha KOTOPOE TMCCOLMUPYET JAHHOE BEIIECTBO.
O6psacuauTe Ha ipuMepe peaknu 2CO + 02—2CO2
KaKk C TMOMOIIGI0 (DaKTOPOB, BIMSIONIMX HAa XUMHYECKOE pPAaBHOBECHE, MOXKHO CMECTHTH
PaBHOBECHE CUCTEMBI B CTOPOHY MPSIMON PEAKIIHH.
MomsipHasi Macca Jr000r0 BellecTBa 3aBUCHT OT aTOMAapHOTO COCTaBa BemiecTBa. Ompenenute
MOJIIPHYIO MaccCy OKCHJIa BOJIOPO/A.
[Tpu onpenenennn KapOOHATHON KECTKOCTHU BOJIBI TOOABIISETCS HHAUKATOP, PA0OOTAOIINN TTPH
onpeaeneHHoM pH cpeabl pacTBOpa U TUTPYIOT paCTBOPOM COJISTHOM KUCIOTHI. Y KaKUTE
WHJMKATOP, UCITIOJIb3YEMBIil JIJIsl ONIpeIeIeHHs] )KECTKOCTH BOBI.

Kiaroun:

85T

5

YBCIWYNTH JABJICHUC U KOHICHTPALIWIO HCXOAHBIX BCIICCTB

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

gl wWIN|F

METHUJIOBBIN OPaHKEBBII

OIIK-4. CmnocoGeH wuCHoab30BaTh B NPO(PEeCCHOHAIBHOH IeSITeJIbHOCTH MeTOIbl
pelIeHusl 3aJa4 ¢ NPUMEHEHHEM COBPEMEHHOI0 000pya0BaHHMs NPH pa3padoTKe HOBBIX
TeXHOJIOTH M HCHO0Jb30BaTh COBPEMEHHYH NPo(ecCHOHAIbHYI) MeETOJ0JOTHI0 /ISl
NPOBEACHUS IKCIIEPUMEHTAJIBHBIX HCCICI0BAHUI M HHTEPIPETAIMHA UX Pe3yIbTATOB.

OIIK-4.1. Ucnosib3yeT B npodecCHOHATBHOM 1eSITeJIbHOCTH METOABI PellieHus 3a1a4 ¢
NPUMEHEHHEM COBPEMEHHOr0 000pyA0BaHUSA NIPH Pa3padoTKe HOBBIX TEXHOJIOTH A

odmenpodeccnoHaNbHBIX 3a/1a4.

IlepBbiii 3Tan (MOPOroBoii YpoBeHb) — MOKA3bIBACT C(POPMUPOBAHHOCTH MOKA3ATENsl
KOMIICTEHIMH «3HATb»: TeOPEeTUYEeCKHEe OCHOBBI HEOPraHM4YeCKOM XUMHMU U BO3MOKHOCTH
X IPUMeHEeHUS B MPodeccCHOHAIBLHOM 1eATeJTIbHOCTH.

TecToBble 3aJaHUA 3aKpPbITOro TUIIA

1. BrbiOepuTe cpeau NMpeACTABJICHHBIX COCIMHEHHMH KHCJIOTY (BbIOepHTEe OJUH BAPHAHT
0TBeTAa):

a) H.CO3

6) NaOH

B) KCI

r) Al2O3

2. M3 npeacTaBieHHBIX COeIMHEHUI ra3000pa3sHbIM BeleCTBOM siBJsieTcsl (BblOepuTe ABa
BAPHAHTAa 0TBETA):

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) KaTanM3aTop
B) COJIb
T' ) HHTUOUTOP
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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. IIpounTaiiTe TeKCT W yCTaHOBUTe coOTBeTcTBHE. CylIeCTBYIOT pa3Hble KJACCHI
coequHeHHil. BpigensiloT MeTanNibl, HEMETAIbI, OKCH/bl, OCHOBAHMS, KHCJIOTbI, COJIH.
YcranoBure cooTBeTCTBME MeKAY (opMyJod BemecTBAa M KJIACCOM HEOPraHMYeCKHX
COeIMHEeHUI1:

Kuacc Heopranm4yeckux coeJHHeHH I Bemecrso
1. Cpeansist Cob a) Mg(NO3),
2. OcHOBaHHE 6) K20
3. OCHOBHBIN OKCHJI B) AI(OH)s3
4. Kucnora r) HNOs
Kioun:
1 2 3
a B 0 r
Bropoii »3Tram (NPOABHHYTHII YPOBeHb) — TMOKa3biBaeT CHOPMHPOBAHHOCTH

moKa3aTeJisi KOMINETCHIUMU «KYMETH»: IPUMEHATDb OCHOBHBIC 3AaKOHBI 1 METO/bI, IPUCYIIUE
HEOPraHW4YeCcKOM M AHAJIUTHYECKOM XUMMH JAJIf pelleHHs 3a4a4 NpodecCHOHAIbLHOU
JAeATeJbHOCTH.

3aaHus OTKPBITOrO THIIA (BONPOCHI VISl OIIPOCA):

1. Tlpu peakiuy B3aMMOICUCTBUH XJIOPUJIa HATPHS U HUTpaTa cepedpa oOpazyercs ocaok.
HA30BUTE €TO0.
2. YKaxuTe, Kakas BEJIMYMHA BBIPAKACTCS B IMPOIEHTAX M ITOKA3bIBACT OTHOIICHHE MAaCCHI
YUCTOTO BEIIECTBA K MAacCe BCETO pacTBOpa.
3. Ompenenute Ha3BaHUE BEIIECTB, PACTBOPBI U PACIUIaBbl KOTOPBIX MPOBOJASAT 3JIEKTPUUECKUN
TOK.
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4. YkaxuTe Ha3BaHHE AJIEKTPOHOB, KOTOPHIE MPUHUMAIOT y4acTHE B 00pa30BaHUM XUMHUYECKUX
CBsI3€M U HAXOJATCS HAa BHEIIHEM SHEPreTHUYECKOM YPOBHE.
5. HazoBuTe HayKy 0O METOaX MCCIIEIOBAHMS XMMHYIECKOrO COCTABA BELIECTRA.

Karoun:

xJopuj cepedpa

MacCCoBasd A0Js BCIICCTBA

AIEKTPOIUTHI

BaJICHTHBIC

Gl WIN|F-

AHAJIMTHYCCKAasA XUMUA

Tperunii 3Tan (BbICOKHI ypOBeHb) — INOKa3biBaeT C(POPMHPOBAHHOCTH MOKa3aTessi
KOMIICTCHIIMM  «BJIAJETb»: TEOPETHYECKMMH M NPAKTHYECKHMH  OCHOBaMH
HEOPraHU4YecKOM M aHAJTUTHYECKOM XUMMHU B NPO(PEeCCHOHATILHOM 1eATeJJbHOCTH.

HpaKaneCKne 3aJaHusA

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

2. B npouecce ykazaHHON HUYKE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuy, U3MEHUINCh
CTENIEHH OKUCJIEHHSI aTOMOB, BXOJSIIMX B COCTAB PEATUPYIOLIUX 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 peakIUio Cpe/ibl BOAHBIX PACTBOPOB XJIOPUA HATPUs, HUTPATa aMMOHMS, CyIbpuaa
HaTpus (YKaXUTE MOCIEA0BaTENbHO).

7. Onpenenure TUTP LIaBeJIeBOM KHUCIOTHI B pacTBope, ecnu HaBecka H2C204:2H20 maccoit
0,6825 r 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 CpeaCcTBa 1S POBEJICHUS IPOMEKYTOYHOH ATTeCTAluN

Ecnu cTyeHT He cripaBMiICs € YacThIO 33JJaHUN TEKYIIEro KOHTPOJISL, EMYy MPEAO0CTaBIsIeTCs
BO3MOXXHOCTh C/IaTh TE€Mbl Ha HUTOTOBOM KOHTPOJIBHOM MEPOIpPHUSATHH B (QOpME OTBETOB Ha
BOIPOCHI WJIM TECTOBBIX 3a/1aHUH.

OneHouHBbIE CpeCTBa A/ NPOBEICHUs IK3aMeHa
ATTecTanus mpoBoAUTCs B (hOpMe YCTHOTO 3K3aMEeHa.

Bonpocsl pis1 3k3aMeHa

1. KBaHTOBBIC UKCIIa KAK XapPAaKTEPUCTHKU COCTOSIHUS SJICKTPOHOB B aTOME.
2. Ipunnumn [Taymm.
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3. Tlopsaok 3amoTHEHHS TOTyPOBHEH.
4. Tlopsiok 3armoHeHus! OpOuTajel Ha MOIypOBHE.
5. IlpaBwiio XyHJ1a, €ro MJUIIOCTPALUs HA KOHKPETHBIX IPUMeEpax.

6. OObsCHEeHNE TPUYNHBI IEPUOAMYECKOTO U3MEHEHUS CBOMCTB PJIEMEHTOB HAa OCHOBECTPOCHHS

HX aTOMOB.

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

U TICPUOJIaM.
8. DIeKTPOOTPUIIATEILHOCTD YJIEMEHTA, € 3HAaUCHUE /IS IPEICKA3aHMsI TUIIA XUMUYECKOM
CBSI3H.

9. Buapl XMUMHYECKON CBSI3H.

10. KoBanenrnas CBs3b, MCXaHHU3M eé 06pa3OBaHI/I$I, OCHOBHBIC CBOfICTBa, CBA3BKOJINYCCTBA

00pa3yeMbIX KOBAIEHTHBIX CBA3EH CO CTPOCHHEM DIIEKTPOHHON O0O0IOUKH.

11. HenonspHas u noyisipHasi KOBaJICHTHAs! CBSI3b.

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

13. MoHHas cBA3b, IPUYMHBI BOBHUKHOBEHUS U1 OCHOBHBIE CBOIMCTBA.

14. BonoponHas cBA3b, yCIOBUs €€ BOSHUKHOBEHUS, €€ CUJIa U BIMSHUE HA CBOICTBa
BEIIECTB.

15. AmopdHOe 1 KPUCTAITUIECKOE COCTOSIHUS TBEP/BIX TEIL.

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

17. ®akrtopsl, BIUAONINE HA CKOPOCTh XMMUUYECKUX PEaKLIUH.

18. 3akon neiictBust Macc. OCOOEHHOCTH €ro MPUMEHEHUS K peakLisiM BreTepOreHHbIX
CUCTEMaX.

19. KoHcTaHTa CKOPOCTH XUMHUYECKON peakluu.

20. YpaBuenus Appenunyca u Bant-I'odda.

21. DHeprus aKkTUBAIIMH.

22. CocTosiHuEe XMMUYECKOTO PaBHOBECHSI.

23. KoHcranTa paBHOBeCHS.

24. Tlpunnun Jle-1llatenbe, onpeneneHne CIBUTa PAaBHOBECHS B CUCTEMaX MPHUHU3MEHEHUHT
TeMIepaTypbl, JaBlIeHUs U KOHIeHTpauuil. [I[puMeHeHne K reTeporeHHbIM CHCTEMaM.

25. TemnoBo# 3(h(peKT XUMUIECKOH peaKIny.

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

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

28. TlonsTHE 00 SHTPOIHUH.

29. Cnoco0bl BbIpaXeHHs KOHLIEHTPAILUH PACTBOPOB.

30. KosmuratuBHEIE CBOMCTBA pacTBOPOB. 3akoHbI Payist u Bant-T'odda.

31. M3oronnueckuit k03hPUIUEHT U ero PU3NIECKU CMBICI.

32. KonmuecTBeHHBIE XapaKTEPUCTUKH IPOIIECCA DIIEKTPOIUTHICCKON JUCCOIUAITIH.

33. YcinoBus HeOOPaTUMOCTH MOHHBIX PEAKLIUH.

34. MoHHOE MPOU3BEACHHUE BOJIHI.

35. BomopoaHblii moKa3aTelb.

36. OCHOBHBIE CITydau THIPOITH3a COJICH.

37. CreneHb ¥ KOHCTaHTa THAPOIU3A.

38. M3BecTKOBBIN M N3BECTKOBO-COOBBI METOIBI YMSTUCHHS.

39. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIH

40. 3aKOHOMEpPHOCTH psijia HAMIPSKEHUH METaUIOB.

41. B3aumojeiicTBUE METAJIJIOB C BOAOH U KUCIOTaAMU-HEOKUCIIUTENISMHU.

42. B uyem cymHOCTh 00bEMHOT0 aHamn3a?

43. UYrto Takoe TOUKa HIKBUBAJIEHTHOCTH U KaK OHa (PUKCUpyeTcs?

44. Kakum TpeOOBaHUSAM JOJKHBI OTBEYATh PEAKIUH, IPUMEHSIEMbIE B 00EMHOM aHaAIN3€e?

45. Kaxoii pacTBOp Ha3bIBAIOT TUTPOBAHHBIM? B KaKMX eTMHHIIAX BBIPAXKAIOT TUTP?

46. Kakue pacTBOpBI HA3BIBAIOTCS "MPUTOTOBICHHBIMU" M "yCTaHOBICHHBIMU''?
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47. Kaxkas peakiuus JISKUT B OCHOBE METOJIa HEHTpan3anuu?
48. Kakwue BemiecTBa OMpeaesisiioT METOI0M HeHTpaau3aun?
49. Yro Takoe nHaukatopsl? Kakne nHIUKATOPBI IPUMEHSIOT B METOJI€ HEUTpanu3anun?

4. METOAUYECKHUE MATEPUAJIbI, OTPEAEJAIOIIUE ITPOLHELYPbI
OIIEHUBAHUSA 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TecTupoBanue 1yisi MPOBEACHUS TEKYIIETO KOHTPOJISI MPOBOAUTCS ¢ TOMOIIBI0 CHUCTEMBI
JMCTAHIIMOHHOTO OO0ydYeHHs WM KoMIbioTepHoi mporpammbl Moodle. Ha TtectupoBanue
orBoautrcst 20 wmuHyT. Kaxzaplii BapuaHT TECTOBBIX 3aaHui BkiIoyaeT 20 BOIPOCOB.
KonruecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — 4 uiH 5. CTyneHTy HeoOX0uMO BeIOpaTh OJIMH
MPaBUJIBHBIN OTBET. 3a Ka)XIbli MPaBUIBHBIM OTBET HA BOIIPOC IpucBanBaeTcs 5 6amios. [lkana
nepeBoaa: 19-20 npaBUIBHBIX OTBETOB — OIEHKA «OTIUYHOY (5), 15-18 mpaBHIIbHBIX OTBETOB —
olleHKa «xopouio» (4), 12 mpaBWIBHBIX OTBETOB — OILIEHKAa «yloBieTBoputensHo» (3), 1-11
MPABUJIbHBIX OTBETOB — OIIEHKA «HE yJA0BJIETBOPUTEIHLHO (2).

Omnpoc Kak CpeACcTBO TEKYIIEro KOHTPOJISL MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTy/IEHT OTBEYAET Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BpeMs Ha MOJITOTOBKY K OTBETY
HE NPEOCTaBISACTCS.

HpaKTI/I‘leCKI/IC 3alaHus KaK CpECACTBO TCKYHICTO KOHTPOJA IMPOBOLAATCA B MUChbMEHHOM
(bopMe. CTyI[eHTy BBLAACTCA 3aJaHNUC U IIPECAOCTABIISACTCA 20 MHUHYT JJIS1 IOATOTOBKHU K OTBCTY.

HpOMe)KyTO‘-lHaﬂ arrecranud

OK3aMeH IIPOBOAUTCA B YCTHOﬁ (l)opMe. W3 sKx3aMeHallMOHHBIX BOIIPOCOB COCTAaBJIACTCA
20 OK3aMCHAIIMOHHBIX OHJICTOB. Ka)KI[LIfI OMJIET COCTOMT U3 TPEX BOIIPOCOB. Kommiext
9K3aMCHAIIMOHHBIX OnIeTOB NpEACTaBJICH B y‘{e6HO'MeTO,[LI/I‘IeCKOM KOMIIJICKCE NUCIUIIINHEI.

Ha noaroroBky k oTBeTy CTyA€HTY npeaocTanisiercs 20 MUHYT.
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