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Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpeOOBaHHIA:

. ®enepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAHIAPTa BHICIIEI0 00pPa30BaHUS
— OakaJlaBpuar 1Mo HampaiieHuto nmoarotToBku 36.03.01 BerepunapHo-caHuTapHas SKCIEPTH3A,
YTBEP)KICHHBIM IMpHKa3oM MuHucTepcTBa 00pa3oBanus UM Hayku Poccuiickoit dexepanuu ot
19.09.2017 r. Ne 939;

o HOpsiIKa OpraHu3allid M OCYLIECTBICHHS OO0pa30oBaTEIbHON JESATEIBHOCTH TI0
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIETO 00pa3oBaHus — IporpamMmam OakajaBpHara,
IporpaMMaM CHEUUAJIMTEeTa W [porpaMMaM MarucTparypbl, YTBEPXKIAEHHOTO IPUKA30M
MunucrepcTBa ob6pazoBanus U Hayku PD ot 06.04.2021 r., No 245;

. npodeccuoHaabHOro crannapra «PaboTHHK B 007acTU BETEpUHAPUN», YTBEPKIECHHOTO
MunuctepcTBoM Tpya U couuanbHoi 3auThl PO ot 12 oxta6pst 2021 r. Ne712n

Hpenoz[aBaTenI/I, IIOArOTOBHUBIIIHNEC pa60qu0 nporpammy:

Crapuuii npenojaBareib M.II. baGypuenkoBa

Pabouas mporpamma paccMoTpeHa Ha 3acemaHu Kadenpel xumum (mporokon Ne 10 or
«20» mas_2024r. ).

3aBenyrommii kageapou A.K. IluBoBap

Pabouas mporpamMma pexkoMeHJI0BaHa K HCIOJB30BAaHUIO B y4eOHOM IpoOllecce METOIUYECKON
KOMHUCCHEH (pakyapTeTa BeTepuHapHOi MeTuIuHbI (poTokoa Ne 12 ot «19» urons 2024 1. ).

IIpeacenareib MEeTOAUYECKOH KOMHCCUH M.H. I'epmanenko

PykoBoauTenb 0CHOBHOM NpodecCHOHAIBbHOMI
o0pa3oBaTe/ibHOI NPOrpaMMbl C.C. bopawrosa




1. Heim w 3agaum  JUCHUILVIMHBI, €€ MeCcT0 B  CTPYKType

o0pa3oBaTeJIbHOI MPOrPaMMBbI

IIpenmMeToM AUCHMILUIMHBI SBISIOTCA BEUIECTBA, UX CBOWCTBA, CTPOCHHE M B3aUMHBIC
IPEBPAICHHUS.

Heapo aucuMnJMHBI sBisieTcs (OPMHUpPOBAHHE Y CTYACHTOB CHCTEMbl 3HAaHUH 00
CBOWCTBAaX 2JIEMEHTOB U UX COCIMHEHUN, HAYYUTh MPEICKA3aHUIO BO3MOKHOCTH U HAIPABJICHUS
MPOTEKaHUs XMMHUUECKHUX PEaKIIHii, yCTaHaBIMBATh B3aMOCBS3U MEXK/y CTPOCHHUEM BElIeCTBa U
€ro XHMMHUYECKHMMHU CBOMCTBAMH, CIIOCOOCTBOBAaTh OCBOCHHIO CHEIHAIBHBIX JUCHUIUIMH |
BBINIOJTHEHUIO 33/IaHHI MO0 KaYeCTBEHHOMY M KOJIUYECTBEHHOMY XMMHYECKOMY aHAIIU3y KOPMOB,
MOJIOKA, KPOBH >KMBOTHBIX C II€TbI0 OOHApY)KEHHS Pa3IMYHbIX MHKPOXJIEMEHTOB, SI0XUMUKATOB,
MECTULIUIIOB U T.JI.

OCHOBHBIMH 32/12a4aMHU U3YYEHUS TUCIMILIHHBI SBIISIOTCS:

® O3HAKOMHUTH OOYYAIOIIUXCS C OCOOCHHOCTSIMH XHWMHUYECKHUX CBOWCTB Ba)KHEHIINX

OMOTeHHBIX MaKpO- U MHUKPORJIEMEHTOB, a TaKXe DJIEMEHTOB, COCAMHEHUS KOTOPBIX

MIPEACTABIISIIOT COO0M OMACHOCTD JIJISl OKPYXKAIOIEH CPEIbL;

e BbIPabOTaTh OTBETCTBEHHOE OTHOIICHHE K NPUMEHEHHUIO CPEICTB XMMH3AIMH B HX

Oynyieil mpakTUYECKOM e TeNbHOCTH;

® HAy4YUTh NOJB30BATHCA TMPOCTEHIINM JIAOOPAaTOPHBIM O0OPYAOBAHHEM, XUMHYECKOM
MOCYIOH U M3MEPUTEIILHBIMU MPUOOpaMHU;
® YCBOWTH HAaBBIKM pACUYE€TOB C HCIOJIH30BAHUEM OCHOBHBIX TIOHATUH M 3aKOHOB

CTEXHOMETPHUH, 3aKOHA JEHCTBYIOIIMX MAacC, MOHATUN BOJOPOAHBIA M THIIPOKCHIIBHBIH

MOKa3aTeI M pacueToB, HEOOXOIWUMBIX JJIsi TPUTOTOBJICHUS PACTBOPOB 3a/JaHHOTO

cocTaBa.

MecTo IMCHUILUIMHBI B CTPYKType o00pa3oBaTebHOii mporpammbl. Jlucuuminnaa
«Heopranuueckas 1 aHaTUTUYECKasi XUMUS» OTHOCUTCS K AMCLUUIIMHAM 00S3aTeNbHON YacTH,
dopMupyeMoir  ydacTHHKamMu  oOpasoBarenbHbIX  oTHOomeHwmid  (B1.0.19)  ocHOBoOM
npodeccuoHaIbHOM 00pazoBaTeIbHON MporpaMMbl Bbiciiero oOpaszoBanus (nanee — OIIOIT
BO).

OcHoBbIBaeTCs Ha 6a3e MIKOJIBHOIO Kypca XUMHUHU.

JlucuuIuiiHa YUTaeTcs B MEPBOM CEMECTpe, 00eCIeunBaeT paclIupeHne U yriayoiieHue
3HAaHUM, yMEHH, HABBIKOB U KOMIETEHINH, cPOpMUPOBaHHBIX B cpelHei mkoie. Jucuunianna
NPEIIECTBYET M3YYCHHUI0 MATepHalioB MO Kypcy «OpraHuueckas ¥ (pU3KOJUIOMIHAS XUMUSY,
«buonornyeckas XMMHs» U CHIELUATBHBIX JUCIUIIIUH.

[IpenmecTByeT 610Ky 3 ['ocynapcTBeHHast utoroBas arrecranus «[loaroroBka u 3ammra
BBINTYCKHOHN KBanupukannonHoit padoten» (b3.01).



2. IlepeyeHb IVIaHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO IMCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOM

NMPOrpaMMbl
Koabi DopMyIHPOBKA Nuauxkaropsl Ilnanupyembie pe3yJibTaThl
KOMIIeTeH LM KOMIIETeHLIMH HOCTHKEHMS o0yueHus1
KOMIIeTeHINH
OIIK-4 Cniocoben o6ocHoBeBaTh U | OIIK-4.1.Hcnone3yer 3HATB. TEOPETHUUECKHNE OCHOBBI

PE€aAIN30BEIBATH B | OCHOBHBIE €CTECTBEHHEIE, HCOpFaHH‘IeCKOﬁ XUMHUU nu
npodeccnoHaIbHON OHOIOTHICCKHE 11 | BOBMOXKHOCTh WX TPUMEHEHHUS
JeSITeNIbHOCTH PO ECCHOHABHBIE B npodeccnoHaNbHON
COBPECMEHHBIC  TEXHOMNOTHH | ooy a taKKe | ASATENBHOCTH;
c HCTIONB3OBAHHEM | foo oo yMeTh: TIPUMEHATh OCHOBHBIC
npubopHO- 5 BOBMOKHOCTI 3QKOHBI M METOJEI, MpUCYIIe
MHCTPYMEHTAILHON 0a3bl U HEOpraHNYeCKOM u
HCIIONB30BATE  OCHOBHBIE | *O P MEHHOTO AQHATUTHYECKOW  XUMUHU IS
€CTECTBECHHBIC, CICHHATMSHPOBAHHOTO | horepyg 3a7a4y
OMOJIOTHYECKHE u | 000pynoBanHs IPY | ipodreccuonanbHoi
npodecCuoHaNbHBIC pelICHAN JIeSITeTIbHOCTH;
MOHSATHA, a TaKKe MeToApl | O0MENnpOpECCHOHANBHBIX | gveTh HABBIKH:
npu pelieHuH | 3a1a4. TEOPETHYECKUX u
obmenpodeccnoHaIbHBIX MPAKTHIECKUX OCHOB
3a1ay. HEOPraHUYeCKOM u
AHAJIUTUYECKOM  XMMHHM B
mpohecCHOoHaTbHON
JeATSIBHOCTH.
OIIK-4.2 ITpumensier 3HaTh! BO3MOXHOCTb
OCHOBHBIE €CTECTBEHHEIE, | [PUMEHEHHS  TEOPETHYECKHX
Ouosornveckue u | OCHOB XUMHH B
npogeccHoHaNbHbIC PO eCCHOHAIBHOM
TOHSTHS, JeSITeTbHOCTH;
COOTBETCTBYIOIIHE YMETE: TIPHUMCHATE
X HONOMIL , | EcTecTBeHHbIE, Onosornueckue
1 ipoeccuoHaNbHEBIE TTIOHSATHS,
METOROTOTHH JUTSL peleHus 3a7a4
HMCCIeIOBaHHH, npodeccnoHambHOMI
COBPEMEHHYIO TIPUOOPHO- EATEIBHOCTH,
MHCTPYMEHTANBHYIO 633y | yvers HABBIKH:
1pu PCIICHUN | TeOpETUYECKUX OCHOB

obmenpodeccnoHaTbHBIX
3ajad.

TEXHOJIOTMU WU METOAO0JIOTHUH
HCCIENOBAHUNA, COBPEMEHHOMN
NprOOPHO- MHCTPYMEHTAIBHOM
0a30ffi Ans  MPaKTUYECKOTro
peueHus
obmenpodeccnoHaTbHBIX
3ajad.




3. O0béM TUCHUIUINHBI M BUIBI Y4e0HOH padoThI

Ouno-
3aouHas
Ounas dhopma oOyueHus dbopma 3a0tHad
oOyueHus bopva
00y4YeHHS
Bujtet pagor B T. 4. TIO BCEro BCETO
cemecTpam
BCETO o,
3)
=
3
—
OO6mast TpyA0EMKOCTh IUCIIUTUINHEI, 3/108 3/108 -
3a4.e/1/9acoB, B TOM YHCJIC
KoHTakTHas pa paboTa, 4acoB: 46 46 -
-IEKIAHU 24 24 -
-IPAKTUYCCKUE 3aHATHUS -
-11a00paTopHBIC PAOOTHI 22 22 -
CamocTosTenpHas paboTa, yac 24 24 -
KoHTpoJIb, YacoB 38 38
Bun npoMexyTouHOM arrecTanuu (3a4€rT, JK3aM€H JK3aMEH -
PK3aMEH)
4, Conep:xanue QM CIUATITAHBI
4.1. Paznenbl AUCHMIIMHBI M BBl 3aHATHH (TeMAaTHYeCKUH TUIaH).
iﬁ[ Pa3zgen nucuuminHbl JI 113 JIP CPC
|
Pa3zaen 1. OcHOBBI 0011l XUMHH 10 - 8 8
1 Tewma 1. Knaccuduxarms HeopraHu4eckux 9 i 5 5
" lcoequnenuii. OCHOBHBIE OHSATHS M 3aKOHBI XUMHH
2 Tema 2. Ctpoenue aroma. [leproguueckuii 3aKoH. 4 ) 2 2
" [ Xumudeckas CBI3b
3. [Tema 3. Xumunueckass KHHETHKA 2 - 2 2
4. [Tema 4. PacTtBopbl. PacTBOpBI HEAIEKTPOJIUTOB. 2 - 2 2
Pasnea 2. PaCTB?pr 31eKTPOJINTOB. OCHOBBI 10 i 10 10
HEOPraHWYeCKOil XUMHH
5 Tema 5. Teopust FIEKTPOIUTHYECKON AUCCOIIUALIAH. 4 i 6 4
" |BomoponHsblil nokaszatens. ['naponus cone
6. [Tema 6. OKUCIUTENTFHO-BOCCTAHOBUTEIFHBIC pEAKINU| 2 - 2 2
7. [Tema 7. KoMmiekcHBIE COEqUHEHUS 2 - 2 2
8. [Tema 8. Xumus S-, p-, d-31€eMeHTOB 2 - - 2
Pa3nea 3 AHaanTHYeckass XUMHASA 4 - 4 6
9 Tema 9. [Ipeamer u 3aauy AHATUTUYECKON XUMUH. 2 i 2 4
" |[KadyecTBEHHBIN U KOJUYECTBEHHBIN aHAIN3
10. Tema 10. O6’B€Mz—lblﬁ M BECOBOH aHaM3. Beruucienus 9 i 9 9
B aHATUTHYCCKON XHUMUU
Bcero 24 22 24




OuHo-3204Has popma 00yueHUst

4.2. Cogepxanme pa3iejioB Y4eOHOM IUCIUIINHBI

Pazgen 1. O0mas xummusl.

CrexuoMeTpus:MOJb, TOCTOSIHHAsE ABOrafpo, MOJSpHAas Macca, 3aKOH COXpaHEHUs
MIOCTOSIHCTBA COCTaBa, 3aKOH ABOTajipo, XMMHUYECKUN SKBUBAJICHT, (DaKTOp SKBUBAJICHTHOCTH,
MOJISIpHAst Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.

Crpoenue atoMa, nepuoanueckuil 3akoH .M. MeHneneeBa U XuMu4eckast CBsI3b: OCHOBHBIE
NPUHIIMITBI KBAHTOBOW TEOPUHM CTPOCHUS BEIIECTBA; KBAHTOBBIC YHMCIIA: TJIABHOE, OpOUTAIBLHOE,
MarHWTHOE U CIIMHOBOE, SHEPreTHUECKUE YPOBHH M TOAYPOBHH AaTOMa; MPUHLMUIBI 3allOTHEHHUS
ANICKTPOHHBIX OpOHTANICd aroMa B OCHOBHOM cocrosHMM: TpuHIMn Ilaymu, mpaswio XyH#a;
AIIEKTPOHHBIE EMKOCTH OpOUTaseH, MOIypoOBHEH M YPOBHEH aroMa; CriocoObl 3alHCH 3JIEKTPOHHBIX
dbopMy aroMa; coBpeMeHHasi ()OPMYJIMPOBKA TIEPHOIMUECKOTO 3aKOHA; CTPYKTYpa IEePUOMISCKON
crcTeMbl; TipaBuiia KiieukoBCKOro; NepuoAnYHOCTh U3MEHEHHUS! CBOMCTB aTOMOB AJIEMEHTOB: SHEPIHU
WMOHU3AIMK, CPOJCTBA K OJIEKTPOHY, 3JIEKTPOOTPUIIATEIBHOCTH, paaunycoB Ban-nep-Baaisca;
MIEPUOINUECKUIN XapaKTep U3MEHEHUS! XUMHUUECKUX CBOMCTB 3JIEMEHTOB; CBS3b PACIPOCTPAHEHHOCTH
XUMHUYECKUX SJIEMEHTOB C UX IOJIOKECHUEM B TMEPHOANYECKOM CUCTEME, MAaKpO- U MHUKPOIJIEMEHTHI;
TUMBI XUMHYECKOW CBSI3M; XApPaKTEPUCTUKH CBS3eU: OJIEKTPUYECKUE IUIMOJbHBIE MOMEHTBI,
3 peKTUBHBIC 3apsAbl aTOMOB, CTENEHb MOHHOCTH, HAIPABJICHHOCTh W HACBIIIEHHOCTh, SHEPTHUS U
JUIMHA CBSI3M; METOJl BAJICHTHBIX CBSI3€H; CUTMa- W TH-CBS3U, TUMbl TUOPUAM3AIMM ATOMHBIX
opOuTaliel W TEeOMETpUs MOJIEKYJ; METOJ MOJIEKYISIPHBIX OpOWTasel; MPUMEHEHHE TEOPHU
XMUMHUYECKOU CBSI3U B XUMHU U OUOJIOTHH.

CKOpOCTh M SHEPreThKa XUMHUIECKOW PEaKIU: CPEAHsS M UCTUHHAS CKOPOCTh XUMHUYECKON
peakimy;  (GaKkToOpbl, BIMUSIONIME HAa CKOPOCTh  PEaKIMM; XUMHYECKas peakius Kak
TIOCIIEOBATEIBHOCTh PJIEMEHTAPHBIX CTa/IMi; 3aKOH JEUCTBYIONIMX MACC IS SJIEMEHTAPHOU CTaiu
XUMHAYECKON peaKkIy, KOHCTaHTa CKOPOCTU PEAKIIMU; 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLnu
oT Temmeparypbl, npaBwio Bant-l'odda, sHeprust axTuBanMu, >3HEpreTudeckuil  Oapbep,
AKTHBUPOBAHHBI KOMIUIEKC, KaTaliu3, Karamu3atop, (EepMeHT; 3HaueHHe YUYeHHUS O CKOpPOCTH
XUMUYECKOM pEaKIMi B XUMHHU, OMOJIOTMH U CEJIbCKOM XO3SICTBE, XMMHUYECKOE PAaBHOBECHE Kak
KOHEUHBII pe3ylbTaT CaMOMPOU3BOJIBHOTO TPOTEKAHUS OOpaTUMOM peakIMy, JUHAMUYECKHNA
XapaKTep XUMHUECKOTO PaBHOBECHSI, MIPU3HAKU UCTUHHOTO PAaBHOBECHS, 3aKOH JICHCTBYIOIIMX MaccC
JUIs XMMHYECKOTo paBHOBecus, mpuHuun Jlelllarenbe, posib XUMUUYECKUX PABHOBECHUI B IPUPO/IE.

PactBops1.PactBopbinesniekTpormToB.  CrnocoObl  BBIPAKEHUSI KOHIIGHTPAIIMM  PaCTBOPOB.
MonsipHasi KOHIIEHTpallMsi, MOJISIPHAsE KOHIEHTpAlsl SKBUBAJIEHTa, MaccoBas JOJs, TUTP,
TEPMOJJMHAMUYECKUE TPHUYMHBI O0Opa30BaHMsI PAcTBOPOB, (U3UYECKHE W XHMHUYECKHUE CHIIbI,
00YyCIIOBIMBAOLE 00pa30BaHUE PACTBOPOB.

Pasnen 2. PactBopbl He3J1eKTPOJIMTOB. OCHOBBI HEOPraHUYECKOH XMMHUHU

Teopust >NMEKTPONUTUUECKON AMCCONMAIIMY, OTIMYME CHIBHBIX DJIEKTPOIUTOB OT CHAOBIX;
TUTIBI CUJIBHBIX DJIEKTPOJIMTOB; TUApPATAIIUS HOHOB, aKTUBHOCTh, KOA((OUIIMEHT aKTUBHOCTH; THITHI
cralbIX AIIEKTPOIIUTOB, KOHCTAHTBI M CTETICHU JICCOIMAINN CTIa0bIX 3JIEKTPOIUTOB; BOAA KaK CaObIi
AIIEKTPOJIUT, MOHHOE TIPOM3BEICHUE BOJIbI, BOJOPOJIHBIN M THAPOKCHIILHBINA TTOKA3aTeNId PACTBOPOB,
CrocoObl M3MEPEHUs] BOAOPOAHOTO TOKazarelns; OydepHble pacTBOPBI; THUAPOIU3 COJICH, THIIBI
THIPOJTN3a, KOHCTAHTHI M CTENEHW THIPOJI3a COJIeH; 3HAUEHHWE PACTBOPOB CHIIBHBIX M CIIA0BIX
AIIEKTPOIIUTOB B XUMHUH, OUOJIOTHY U TEOXUMHHU.

OKUCITUTETPHO-BOCCTAHOBHUTENILHBIE ~ PEAKIMU:  CTETICHh  OKWUCIICHWS, OKHCIUTEH |
BOCCTAHOBHUTENIM;  COCTABJIICHHE  YPaBHEHHUS  OKUCIMTEIbHO-BOCCTAHOBHUTEIILHBIX  PEAKLIUiL;
OKHCITUTEIIbHO-BOCCTAHOBUTENbHbIE MOTEHIMANbI; ypaBHeHHe HepHcTa; onpeneneHue HarpaBlieHUs
NPOTEKAaHUsI  OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX ~ PEAKUMM ¢ TMOMOIIBIO  OKUCIUTEIHHO-



BOCCTaHOBUTEJIbHBIX ITOTEHIIMAIIOB, POJIb OKMCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKLUN B IIPUPOZIE.

KomrmiekcHbie coeMHeHHs: CTPOSHHE KOOPIMHAIMOHHOMN C(hephbl KOMIUIEKCHBIX COCIMHEHHIA:
KOMIIJIEKCOOOPa30BaTellb, JUTAH/bI, JOHOPHBIE aTOMBI JIMTAHIOB, JEHTATHOCTb, KOOPAWHAIMOHHOE
YHUCIIO, TEOMETpUs KOOPAMHALMOHHOM cephl; BHEUIHEC(EpPHbIE HOHBI; KOMIUIEKCHI C
X€J1aT000pasyoIMMH U MAKPOLMKIMYECKUMH JIMTAHAAMH; YCTOMYMBOCTh KOMIUIEKCHBIX COSAMHEHUM
B pacTBOpaxX, KOHCTAHThl YCTOMYMBOCTH W KOHCTaHThl HECTOMKOCTH; (DaKTOphI, BIHSIOLUIME Ha
YCTOMYMBOCTb ~ KOMIUIEKCHBIX ~ COCIMHEHHMH B  pacTBOpax: TeMIeparypa, XeJIaTHbIM U
MaKpOLMKIMUecKuil  3((eKThI, 3apsAn LEHTPATbHOIO HOHA-KOMILIEKCOOOpa3oBaTens, TeopHs
KOOPAMHALMOHHOM XUMUYECKOM CBSI3U, 3HAYEHUE KOMILUIEKCHBIX COCTUHEHU.

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

Bonmopon, Boma. OcoOEHHOCTH CTpPOEHHsI aroMa BOJOPOJA, XUMHYECKHE CBONCTBA
MOJIEKYJIIPHOTO BOAOPO/A.

Onementsl [A - noxarpynmsl. Onementsl IIA - moarpynmnbl. Onementsl IIIA -
noarpynmsl. DnemeHTsl [VA - nmoarpynmsl. Onementsl VA - moarpynmbl. OneMeHThl VIA-
noarpynnsl. Dnementsl VIA-noarpymnmsl. DnemenTsl VIIIA - moarpynmer. O0mue XuMudeckue
CBOMCTBA 3JIEMEHTOB.

Pa3nea 3. AnannTu4yeckast XumMust

[IpeameTsl M 3aauu aHAIUTHYECKOW XUMUU. OCHOBHBIE MOHATHS KOJWYECTBEHHOTO U
KaueCTBEHHOro aHanuza. KadecTBeHHbI xumudeckui ananu3. Kiaccudukanus meTtonoB
KOJIMYECTBEHHOTO XMMUYECKOro aHajin3a. OCHOBHbIE XUMUYECKHUE CBOMCTBA BEILIECTB, JIEKALIUE
B OCHOBE KOJIMYECTBEHHBIX U KAUECTBEHHBIX ONpEJeNICHUNH. 3aKOHOMEPHOCTH IPOTEKaHUs
XUMUYECKHUX PEaKLIUM.

OObéMHBIN U BecoBoM aHain3. OCHOBbI TUTPUMETPUYECKOIO aHAIM3a: NPUHLMUIIBI U
OCHOBHBIE TOHSTUSL TUTPUMETPUUYECKOIO OIPEACICHHS, TEOPETHUECKHE 3aKOHOMEPHOCTH,
CHOCOOBI TIPOBEACHUS aHaiIu3a, OOOpYJOBAaHWE W TOYHOCTH NPOBENEHUS OSKCIIEPUMEHTOB,
cTaThcTUYecKass o0paboTka pe3ynbTaToB u3MepeHuid. OCHOBBI BECOBOTO aHaM3a, CYIIHOCTb
METO/IbI M PACUETHI B BECOBOM aHAJIM3E.

4.3. [lepeyeHb TeM JIeKIMi

Ne HasBaHnue TeMBbl, O0beM yacoB
n/n paccmaTpuBaeMble BONPOCHI dhopma o0yueHnnst
Ounas 3aouHas O04YHO-

3a04YHas

Pasznea 1. OcHOBEI 0011I€1T XUMUH

Knaccudukanuss HeopraHM4ecKuX COEAMHEHUH.
OcHOBHbIE MOHATUSA U 3aKOHBI XUMHH. OCHOBHBIE
KJIACChl HEOPraHWYECKUX coeauHeHui. [IpocTeie u
CIIO)KHBIE  BEIECTBA, OKCHUAbI, T'MJIPOKCH]IbI,
KHUCJIOTBI, COJH. ATOMHO-MOJIEKYJISIPHOE Y4YEHHE.
MonekynsgpHas U aTomMHas  Macca.  Mods.
OcCHOBHbBIE 3aKOHBI XMMHHU: 3aKOH COXpaHEHHs
Macchl; 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA;
3aKkOH KpaTHBIX OTHOLIEHMH; 3akoH ABOrajpo;
3aKOH SKBUBAJICHTOB.

Crpoenue aroma. KsanTOoBble umcna, (opmbl
opburaneii. [Tpunnun [Maynu.
[TocnenoBarenbHOCTh 3aMOJHEHUS BJIEKTPOHAMH
SHEPreTUYECKUX YPOBHEH B MHOIO3JIEKTPOHHBIX
aromax llepmoamyeckuii 3aKOH U IEpUOAUYECKAS
cucreMa J.N. Menneneena. 3HayeHu




MEPUOIUYECKOTO0 3aKOHA. XHUMHUYECKas CBSA3b.
Teopuss XUMUYECKOW CBS3U, CBOMCTAa KOBAJEHTHOU
Y MOHHOW CBsI3U. MeTaimmyeckass U JAPYTUE THUIIbI
CBA3EH.

Xumuueckass KuHeTuka. PactBopbel. CKOpOCTh
XMMHUUYECKON peaklMy. 3aKOH JIEHCTBYIOIIMX Macc.
Bnusinue temmepaTtypbl Ha CKOPOCTh XHMHYECKOM
peakimu. IlpaBuno Bant-I'opda. Xumuueckoe
paBHOBecue. Biusnue BHemHuUX (aKTOpPOB Ha
COCTOSIHUE XUMHUYECKOro paBHOBecHs. [IpuHumn
Jle-IllaTense.

PactBopel. PactBOpel HeanekTponuToB. IIponecc
pacTBOpEeHHUs. CriocoOsl BBIPAKCHUS
KOHIICHTPALUH pacTBOpPOB. Konnurarusasle
CBOWCTBA pacTBOPOB (SIBJIEHHE OCMOCA, 3aMEepP3aHuUs
U KumeHust pactBopoB). 3akoH Baur-I'opda wu
3aKkoH Payus.

Hroro

10

Pazgen 2. PacTBopbI 2/1eKTPOIHTOB. OCHOBBI HEOPraHHMYECKOM XHMHHU

Teopus AJIEKTPOJIUTUYECKON U CCOLIUALIIH.
KonnyecTBeHHBIE ~ XapaKTEpUCTUKHU  Ipolecca
JUCCOLMAIMK: CTETIEHb U KOHCTAHTa JAMCCOLMAIUU
ciabbIX MIEKTPoiauTOB. VOHHOE Ipou3BeJeHUE
BOJbl. Bomopoauslil nokasarens. ['uaposnns cosen.
Tunel rugponnsa

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuu.
Crenenp oxucnenus. [lpaBuwio omnpeneneHus
CTeNEHU OKHciaeHUus. OCHOBHBIE OKHCIUTENN U
BOCCTaHOBUTENH. V3MEHEHHE CTENEeHU OKUCIICHUS
B 3aBUCUMOCTH OT pH cpenbl

KommiekcHbie coenunenusa. CTpoeHHe U CBOMCTBA
KOMILIEKCHBIX COEMHEHHUI. Howmenxkiarypa
KOMIUJIEKCHBIX COESTMHEHUH.

Xumus s-, p-, d-371eMEHTOB.

O6mue  cBoiictBa anemeHtoB [-II  rpynn
NEPUOANYECKON CUCTEMBI U UX COCANHEHUH.
O6mue cBoiictBa 3nemeHtoB [V-VII rpynn
MIEPUOANYECKON CUCTEMBI U UX COEAVNHEHUH.
O6mue cBoiictBa OuosnementoB [-VIII rpynn
MEPUOINYECKON CUCTEMBI U UX COECTUHECHU.

Hroro

10

Pa3nen 3. AHasiuTHYecKass XuMus

[Ipenmer u 3a1aun aHAIUTUYIECKOU
xuMuHu.KauecTBeHHBIH U KOJMYECTBEHHBIM aHaIN3.
MeToabI KOTUYECTBEHHOT'O aHaIN3a

OObeMHBI M BecOBOH aHamu3. BrumciaeHus B
aHanuTudecko xumuu. CymHOCTH OOBEMHOIO
aHanmu3a. Breluncnenus B 00BEMHOM  aHaJM3E.
KucaoTrHO-0CHOBHOE TUTPOBAHUE.
KommiiekconoMmerpuyeckue  METOABI  aHAJIM3a.
KectrkocTh Boabl. BecoBol aHanus. Beruncienus B




BCCOBOM aHaJIMU3C.

Hroro 4 -

4. IlepevyeHb TeM NPAKTHYECKHUX 3aHATHI (CEMHMHAPOB)
He npengycmorpensl.

4.5. IlepeyeHb TeM J1a00PATOPHBIX padoT

No OO6beM yacoB
W HasBanue Tembl O4YHast 3a04Has OYHO-
dhopma dhopma 3a04Has
Pa3nen 1. OcHoBBI 00111€H XUMHUHU

OCHOBHBIE XUMUYECKUE 3aKOHBI U -

1 noHsTHs. OnpenenaeHre MoJIIpHOM 2
MacChl KBUBAJIEHTAa METAJLJIa METOJI0M
BBITECHEHUS

5 Ctpoenue atoma. Ilepuoguueckuit 5 -
3aKOH. XMMUYECKas CBSI3b
Xumnueckas kuHetuka. OnpeneneHue -

3 CKOPOCTH XUMUYECKHUX PEAKIIUM. 2
CMellleHre XMMHUYECKOr0 PaBHOBECHS.

4 PactBopsl. [IpuroroBiienue pacTBOpoOB 2 -
3a/IaHHOU KOHLIEHTpaIluu

Hroro 8 -

Pazgen 2. PacTBopbI 2/1eKTPOIHTOB. OCHOBBI HEOPraHHYECKOH XMMHUHU

Teopust 3IEKTPOTUTHYECKON -

1 nucconuanuu. CMelleHne HOHHOTO 4
paBHOBECHS

2 Bonopoansiit nokasarens. I'maponus 5 -
coJieit

3 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 2 -
peakuuu

4 JIBOVIHBIE U KOMILJIEKCHBIE COJIH 2 -

Hroro 10 -

Pa3nen 3. AHasimTuyeckasi XuMus

1 KauecTBeHHBII aHAN3 KATHOHOB U 2 -
AHUOHOB
Turpumerpuueckuii ananus. TUTPEI 2 -

pabounx pacTBOpoB. MeTOA KHCIOTHO-
OCHOBHOT'O TUTPOBaHMs. Y CTaHOBKA
TUTpa MPUTOTOBJICHHOTO PacTBOPA.

2 Omnpenenenue oOIIEH )KECTKOCTH BOIBI.

Becosoii ananus. Onpenenenue

KPUCTAJUITM3ALUOHHOMN BOJIBI B METHOM

KyIopoce.
HUroro: 4 -
Bcero: 22 -

4.6. Buabl camocTosITeIbHON padOThI CTYICHTOB M NepedYeHb Y4eOHO-MeTOAU4YeCKOro
o0ecredeHUs ISl CAMOCTOSITEIbHOM Pa0d0Thl 00y4ar0IUXCS




4.6.1. TloAroTroBKa K ayIMTOPHBIM 3aHATHAM

Marepuasibl JEKIUHA  ABJISIOTCS OCHOBOW Ui  WU3YYEHUS TEOPETUYECKOM 4YacTu
AUCHUIIJIMHBI U TIOATOTOBKHU CTYACHTA K ITPAKTUYCCKUM 3aHATHUAM.

[Tpu MOAroTOBKE K ayAUTOPHBIM 3aHATUSAM CTYICHT JIOJIKEH:

- U3YYUTh PEKOMEHAYEMYIO JIUTEPaTypy;

- MPOCMOTPETH CAMOCTOSITENILHO JIONOJHUTENBHYIO JINTEPATYpy MO U3y4aeMOi TeMe.

OcHoBHOI HCJIBKO HNPAKTHYCCKUX 3aHATHA SABIISIETCS HN3YUCHUC OTACIbHBIX HaI/I6OJIe€
CJIOHBIX M MHTEPECHBIX BOMPOCOB B PaMKaX TEMbI, a TAaKXKe KOHTPOJb 32 CTEIIEHbIO YCBOCHHS
NpOIEHHOTO MaTepraia U X0JIOM BBIMOJIHEHUS CTYICHTaAMU CAMOCTOSITENILHON PabOoTHI.

4.6.2. IlepedyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI (POEKTHI) HE MPETYCMOTPEHBI.
4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaguyecKkux pador

Pedeparsl, pacueTHo-rpaduueckue paboThl HE MPETyCMOTPEHBI.

4.6.4. TlepeueHb TeM " y4eOHO-MeTOIHY€eCKOr0o odecreyeHus OIS
CAMOCTOSITeIbHOM padoThl 00y4YaroIuxcs

O0BéMm, u
Ne . Y4eOHO-MeTOIUYECKOe dbopma oOyueHus
Tema camocTosTeNnbHON pabOThI
/11 obecrnieueHue OYHO-
OYHasl |3a04Hast
3a04Hast

Pa3zgen 1. OcHOBBI 001IIeH XUMUH

1. [Tema 1. OCHOBHBIE ITIOHSATHUSA U 3aKOHEI [1,3,4,7, 8, 9] 2 F
xumuH. Kiaccupukanus HeoOpraHuIeCKuX
coequHeHN. CTeXUOMETPHUS:MOJTb,
[MOCTOSTHHAA ABOrapo, MOJISIpHAs Macca,
BaKOH COXpPaHEHHs ITOCTOSHCTBA COCTaBa,
3aKOH ABOTaJIPO, XUMUYECKHI SKBUBAJICHT,
(hakTOp PKBUBATEHTHOCTH, MOJISIPHAs Macca
DKBUBAJIEHTA, 3aKOH SKBHUBAJICHTOB.

2. [Tema 2.Ilepuonnvecknii 3akoH JI.M. [13,47,8,9] 2 r
MenzeneeBa 1 nepuoudecKas CHCTeMa
XUMHUYECKHUX 3JIEMEHTOB.

BelrnonHeHne yrpaxxHeHU! 110
COCTaBJICHUIO 3JIEKTPOHHO-TpapUUEeCKUX
(bopMys1 aTOMOB ¥ HOHOB JIEMEHTOB U
oTpesieNIeHNE UX BaJICHTHOCTH U CTEIIEHU
OKHUCJICHUS.

Buapsl xumuyeckux cBsizeit. JJoHOpHO-
AKLIEITOPHBIM MEXaHU3M XUMUYECKOU
CBSI3H.

3. [Tema 3. Xumuueckass KHHETHKA U [1,3,4,7,8,9] 2 -
XUMHUYeckoe paBHOBecre. CKOPOCTh U
PHEPreTUKA XUMUUCCKON PEAKIIUH: CPETHSIS
M HICTHHHAS CKOPOCTh XUMHUCCKOMN PEaKIIUH;
(haKkTOpBI, BIUSIOIHAE HA CKOPOCTh PEAKIIUH;
XUMHYECKas PEaKIist Kak
MOCJICZIOBATEIbHOCTD DJICMEHTAPHBIX CTA/INI;
BAKOH JICHCTBYIOIIMX MACC JIS




RIIEMEHTAPHOU CTAIMHN XUMHYECKOU
[PEaKIIUK, KOHCTAHTAa CKOPOCTH PEAKIIH;
3aBUCHMOCTb CKOPOCTH XUMHYECKOMN
[PEAKLIMK OT TEMIIEPATYPHI, paBmiIo BaHT-
["odda, sHEprHS aKTHBAITUH,
BHEPreTUYECKUI Oapbep, aKTHBUPOBAHHBIN
KOMILIEKC, KaTalli3, Karaiu3arop, pepMeHT;
BHAYEHHUE YYEHUS O CKOPOCTU XMUMHUYECKON
PEeaKIMU B XUMUU, OUOJIOTUH U CEJTbCKOM
XO3SCTBE; XUMUUECKOE PABHOBECHE KaK
KOHEYHBII Pe3yJIbTaT CaMOIIPOU3BOIBHOIO
MPOTEKAHUS 00paTUMOI PEaKIIHH,
IIMHAMUYECKUI XapaKTep XUMHYECKOTO
[PaBHOBECH S, IPU3HAKH UCTUHHOT'O
[PABHOBECH S, 3aKOH JICHCTBYIOIIMX Mace JIs
XUMHAYECKOTO PAaBHOBECHSI, IIPHHITUT
Ulelllarense, poias XUMAYECKUX PABHOBECHI
B IPUPOJIE.

4. [Tema 4. PacTBOpsl, criocoOb! Beipaxkenus |[1,3,4,7,8,9.] 2
KOHIICHTPAIIUU PacTBOPOB. PacTBOPHI
HEAIeKTpoInTOB. KosumuraTuBHbIC
CBOMCTBA PaCTBOOB.

Pasnen 2. PacTBopbl 3J1eKTPOIUTOB. OCHOBBI HEOPraHMYECKO XMMHUH

5. [Tema 5. Teopust 3NEKTPOIUTHUSCKOM [1,3,4,7,8,9] 4
mucconuanuu. KonndecTBeHHEIE
XapaKTEPUCTUKHU TIpoIlecca TUCCOIUAIINN:
CTENEHb M KOHCTAaHTa JUCCOIUAINU
c1a0bIX 27eKTpouTOB. oHHOE
[MpoU3BeICHNUE BOABL. BonopoaHsiit
rmokasareinb. ['uaponus conei. Turbl
CUAPOIH3a

6. Tema 6.0KHCIUTENBHO- [1,3,4,7,8,9] 2
BOCCTaHOBUTENbHbIE peakiuy. CTeneHb
okucnenus. [IpaBuio onpeneneHus
crereHu okuciaeHus. OCHOBHEIE
OKHCITUTENTH U BOCCTAHOBUTENN
I3MeHeHUe CTeIeHH OKHUCIICHUS B
saBucuMocTu oT pH cpebl

7. [Tema 7. KOMIUIEKCHBIE COEINHEHNS. [1,3,4,7,8,9] 2
CTpoeHue U CBOMCTBA KOMIUIEKCHBIX
coennHeHnil. HomeHnknarypa
KOMILIEKCHBIX cocauHEeHNH. KoMILIeKCHbIC
COEIMHEHMUS: CTPOCHUE KOOPTUHAITMOHHON
cepbl KOMIUIEKCHBIX COSTMHEHHIA:
KOMITJIEKCOOOPA30BaTENh, JIUTAH/IHI,
NTOHOPHBIE aTOMBI JIMTAH]IOB, IEHTaTHOCTb,
KOOPIMHAITMOHHOE YK CII0, TEOMETPHS
KOOPMHAIIMOHHOM Cepbl; BHEITHEC(EpHBIS
MOHBI;, KOMITJIEKCHI C XEJTaT000pa3yIoIIMH 1
MaKpPOLMKITNYECKAMH JINTaH[aMU;
YCTOMYMBOCTh KOMIUIEKCHBIX COSTMHEHUI B
ACTBOPAX, KOHCTAHThI YCTOWYUBOCTH 1




KOHCTAaHTBI HECTOMKOCTH; (haKTOpBHI,
BIUSIOLIME HA YCTOMYMBOCTh KOMITIEKCHBIX
COEZIMHEHUI B paCcTBOpax: TEMIIEpaTypa,
XEJIATHBIA 1 MaKPOLMKIMYECKHI P (EKThI,
3apsi/] LIEHTPaIbHOTO HOHA-
KOMILIEKCO00pa30BaTesIsl, TEOpHs
KOOP/MHAIIMOHHON XMMHYECKO! CBSI3H,
BHAYEHHE KOMIUICKCHBIX COSIMHEHUMN.

Tema 8. Xumus S-, p-, d-, 3JI€MEHTOB. S -,
MCIIOJIB30BaHUE MIEJOYHBIX U
[IEJI0YHO3EMENIbHBIX METAJLJIOB. P-
biemeHTsI: 35eMenThl Al, Pb, Sn. Ux
MCITOIb30BaHNE U XUMHUYECKHE CBOMCTBA.
Hemeramner: S, P, C, N, ranorensl. Mx
CBOMCTBA U IIPUMEHEHUE.

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

[1,3,4]

Pa3zgea 3. AHaguTH4ecKas XuMus

[IpenmMeT u 3a/1auy aHATUTUYECKOM
xuMHH.KadecTBeHHBIN N KOTUYECTBEHHBIN
aHaan3. MeToabl KOJIMYEeCTBEHHOTO
aHanu3a. [Ipeagmersl u 3agaun
aHATUTUYEeCKOH XUMHUH. OCHOBHBIE
MOHATHS KOJIMYECTBEHHOTO U
KaueCTBEHHOI'0 aHaian3a. KauecTBEeHHBIN
xuMuyeckuil ananus. Kimaccudukanms
METOJIOB KOJTUYECTBEHHOI0 XMMHYECKOTO
aHam3a. OCHOBHBIE XMMUYECKHE
CBOICTBA BEIIECTB, JIEKAIIE B OCHOBE
KOJIMYECTBEHHBIX Y KaUEeCTBEHHBIX
onpeeaeHui. 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITUH.

[2,5,6 9]

10

OOBEMHBIN U BECOBOW aHAJHU3.
Boluucienus: B aHaTUTHYECKON XUMUH.
CyImHOCTh 00bEMHOT0 aHAIN3A.
BrruncneHus B 00beMHOM aHaIM3e.
KucnoTHO-OCHOBHOE TUTPOBAHUE.
KomrmiiekcOHOMETpUYeCKrne METOIbI
anamm3za. XKectkocTh Bonpl. BecoBoit

aHaIu3. BEIUNCICHUS B BECOBOM aHaIU3e.

[2,5,6.9]

4.6.5. Jlpyrue BUABI CAMOCTOATEIbHOI PadoThl CTYAEHTOB

He npenycMmoTtpeHsl.

4.7. IlepeyeHb TeM H BHI0B 3aHATHI, IPOBOAMMBbIX B HHTEPAKTHBHOMI (popme

Ne
/o

dopma 3aHATHS Tema 3anaTus

NHTEepakTUBHBINA METOT

O0weM, u

1.

Jleknus Ctpoenue atoma

I/IHTCpaKTI/IBHaH JICKI A

2




o. @DoH/1 OLIEHOYHBIX CPEJCTB ISl POBeICHNs MPOMEKYTOYHOM aTTecCTAllUN

[TonHoe ommcanue GoHAA OIIECHOYHBIX CPEACTB TEKYIICH W MPOMEKYTOUYHON aTTeCTAIlN
00ydJaroumxcsi ¢ MepeyHeM KOMIETEHIMN, OMMCAHUEM TOoKa3zaTesied U KpUTEPUEB OLICHUBAHUS
KOMIIETEHIIM, [IIKaJI OLEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIC 3a/IaHUSI U METOJUYECKHE MaTepHAaIb
MMPEACTAaBJICHBI B IPUJIOKCHUHN K HaCTOHH[efI nmporpaMmme.

6. Y4yeOHO-MEeTOANYECKOE 00ecneueHue JUCIUIIIHHBI
6.1. Pexomenayemasi iuTepatrypa

6.1.1. OcHoBHas iuTEpPaTYpA.

Ne Komn-Bo 3k3. B
ABTOp, Ha3BaHHUEC, MCCTO U3JaHUsA, U3]1-BO, I'OJ U3JaHUs, KOJTHYCCTBO CTpaHI/IH

/1 OnonIMoTeKe.
AxmeroB, H.C. O6mass u Heoprannueckas xumus/ H.C. Axmeros.-

1. | CII6: Jlans, 2023.- 744 c¢. — ISBN 978-5-507-45394-8.-URL.: https//e.
lanbook.com/book/267359
Bacunses B.II.  Anamutuyeckass xumug. B. 2 xu.  Ku.l:

5 TuTpuMeTpuueckue U TrpaBUMETPUUYECKUII METOIbl aHamu3a: y4el.aus 5

CTyJ. BY30B, 00y4aroniuxcs Mo XuMHuKo-TexHoJ. cnerl./ B.I1. Bacuibes.
— M.:Jlpoda, 2007. — 366, [2] c.: ui.

[Tunasos ILI.I'. Kpartkuii kypc oO0meld U OHOHEOPraHUYECKOU
3 | xumun.YuebHoe mocobue Ajsi CTYIEHTOB BBICIIMX arpapHbIX y4eOHBIX 290
3aBeneHuil. — Jlyranck.:M3n-so JIHAY, 2004. — 235c.

[Tunasos III.I". O6mas u HeopraHudeckas XuMus. Y ueOHoe mocooue aJis
CTYZICHTOB BBICHIMX arpapHbIX Y4eOHbIX 3aBefeHuil. — Jlyranck.:13a-Bo
JIHAY, 2006. — 652 cIlunaBos UI.I'. Kpatkuii kypc oOmei wu
O6uoneoprannueckoi xumuu. Jlyranck: JIHAY, 2004. -235 c.

255

6.1.2. JlonojiHUTEJIbHAS JIUTEPATYPA.

Ne i/ ABTOp, Ha3BaHWE, MECTO U3/IAHUS, U31ATEIHCTBO, TOJl U3/IAHHUS, KOJTUIYECTBO CTPAHMUII

AHanuTHYecKas XMMUsA. XUMUYECKHe METO/Ibl aHanu3a: yueobHnoe nocoodue / H. C.
[Cory6eBa, O. B. bensea, U. B. Tumomtyxk [u ap.]. — Kemeposo :KemI['V, 2020. — 136
c. — ISBN 978-5-8353-2663-1. — Tekcr : 21ekTpoHHBIH // JIaHb : 371€KTPOHHO-
bubimoreunas cucrema. — URL: https://e.lanbook.com/book/162572

Kycakuna, H. A. Ananutudeckass XuMus U (U3NKO-XMMHYECKHE METOJbl aHaIu3a :
yueOHnoe nocodue / H. A. Kycakuna, T. U. bokosa, I'. II. FOcynoBa. — HoBocubupck :
HI'AY, 2010. — 118 ¢. — TekcT : 21eKTpoHHBIN // JIaHb : 37€KTPOHHO-OMOIMOTEUHAs
2 rucrema. — URL: https://e.lanbook.com/book/4555

6.1.3. [lepunoanueckue U31aHUA
He npenycMmoTtpeHsl.
6.1.4. MeTtognyeckue yKasaHusi Ajisi 00y4aroluxcs M0 0CBOCHUIO JTHCIUIIHHBI.

Ne i/ ABTOp, HAa3BaAHUC, MCCTO U3JIaHUSA, U3ATCIILCTBO, 'Ol U3JaHHA, KOJIMYCCTBO CTPAHUIL]

[TnnaBoB II.I'. , [TuBoBap A.K., baGypuenkosa M.II., baykosa H.B., [lyounxkas X.O.
1 [Meronnyeckue yka3aHus K 1a00paTOPHBIM 3aHATHUAM I10 00IIEH U HeOpraHMYecKon
XUMHUH: HaydHOe mocobwue. - Jlyranck: JIHAY.- 2019.-78 c.

[[unasos LII.I". , baGypuenkoBa M.I1. 3ajaunuk o oO1Iel XUMUU C METOUKON
peleHrs 3a/1a9 U UHIUBUYyIbHBIMU 3aanusiMu. - JIyranck: JIHAY. — 2012.- 38 c.

3 [[Munasos IIL.T"., bensiera B.A. [Tocobue mo 6moHEOpraHMIECKOM XUMUU C OCHOBaAMHU



https://e.lanbook.com/book/162572
https://e.lanbook.com/book/4555

|aHanHTquc1<0171. — JIyranck:

JIHAY .- 2003.- 102 c.

«AHTE

6.2. IlepedeHn

pecypcoB
pHET» (1aJ1ee - ceTh «IHTepHeT»), HeOOXOAMMBIX JIJIS OCBOEHHUSI TUCIIUTLIMHbI

HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON  ceTH

Ne i/t

HazBanue nntepHer-pecypca, aipec ¥ pexkuM JocTyna

1.

[DnexTponHas oOpazoBarenbHas cpeaa JIFAY

(DyHameHTanbHas deKTpoHHast onbdanoTeka «®dopa u paynay. [DneKTpoHHBIH

2. pecypc]. Pexxum nocryna:http://herba.msu.ru/shipunov/school/sch-ru.htm(mata obparmieHus:
20.08.2022).
3 http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii moprain
4. |Hayunas snekrponnas oubiaunorexka eLIBRARY.RU
5. [PuexTpoHHO-OMOIMOTEYHAs cHcTeMa n3naTenscTBa «Jlauby - hitp://www.e.lanbook.com
6.3. CpeacrBa odecnevyeHusi OCBOCHUS IMCIUATIINHBI
6.3.1. KomnbrorepHbie 00y4yaomue 1 KOHTPOJIMPYOIIMe NIPOrpaMMBbl
O orpa oro obecrneue
Ne | Bug yue6Horo | HaumeHoBaHue nporpaMMHOIO YHKHHA HPOTPaMMHOT freteHmt
n/m 3aHATUS obecrieueHus MOJIENUPY-
KOHTPOJIb oOyyaromas
fonfas
1 |IIpaktuueckue [[IporpamMmma juist TeCTOBOM + - +

Moodl

OLICHKHU 3HAHUM CTYACHTOB

6.3.2. Ayamo- 4 BUIe0ONOCOOus

He npeagycMmoTpeHsl.

6.3.3. KomnbioTepHble Mpe3eHTALNN Y4eOHBIX KypCOB

He npeagycmoTpensl.

7. Onucanue MaTepHaJbHO-TeXHMYECKON 0a3bl, HEOOXOAUMOI 1JIs1 OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO NMPOIECCa MO0 JUCIUIIHHE

HaumenoBanue o60pyaoBaH-

No | HBIX yueOHBIX KAOUHETOB, [TepeyeHr OCHOBHOT'O 00OPY1I0BaHMsI, MPUOOPOB U
n/n | 00BEKTOB AJIs MPOBEICHUS MaTepHaoB
3aHATHI
1. [-410 — yuebnas ayauropust |Cton — 21 ., ctyn — 39 mr., mkad — 8 mr., Tym6ouka — 4
T1S1 TIPOBEICHUS 1T., TOCKa — 2 TIT., JabopaTopHOE 000PYIO0BaHUE,
TIEKIIMOHHBIX, JJA0OPATOPHBIX |[TabopaTopHas nocyaa (Kojaobl, MUIETKH, OIOPETKH, BOASHbIE
U MIPAKTHYECKUX 3aHATHH,  [(XOJOMJIBHUKH H Tp.), XHMUYECKHE PEaKTUBBL,
IPYMIIOBBIX U NIeMOHCTpaIlMOHHBIE MaTepUabl (CTEHBI U 11p.), y4eOHO-
WH/INBUTYaTbHBIX METOIMYECKHE MaTepHAaIIbI.
KOHCYJIbTAIM, TEKYIIETo
KOHTPOJISA, TPOMEKYTOUHON
aTTeCTalluU U
CaMOCTOSITENIbHOM paboThI
2. [[-415 — yuebnas aymutopus |Cton — 18 mr., cryn — 16 mT., mkad — 2 mrT., mxad

TSI IPOBEICHUS
JIEKIIMOHHBIX, 1a00PaTOPHBIX
U MIPAKTUYECKUX 3aHATHUI,

CPYIIOBBIX U

BBITSDKHOM — 1 1mIT., TymMO04Ka — 1 mT., 1abopaTopHoe
000py0BaHNEe (BECHI TEXHO-XUMHUYECKHE, MKA(BI
CYIIUJIbHBIE, BRITSDKHBIC, BOASHBIC OaHU U Jp.), JJabopaTopHas

mocy/a (KoObl, MUNETKH, OIOPETKH, BOJSHBIC XOJIOIUIBHUKA



http://herba.msu.ru/shipunov/school/sch-ru.htm

VHIVBUAYaJIbHBIX
KOHCYJIbTALIUH, TEKYILErO
KOHTPOJISA, IPOMEKYTOUYHON
aTTeCTaluU U
CaMOCTOSITENIbHON PabOThI

U TIp.), XAMUYECKHE PEaKTUBBI, IEMOHCTPALIMOHHbBIE
MaTepHalbl (CTEHABI U TIp.), y4eOHO-METOIUYECKHe
MaTepHabl

3. [[-420 — yueOHast aymuTopHs
JUIsI IPOBENICHUS
TEKIIMOHHBIX, JJA0OPATOPHBIX
U [IPAKTUYECKUX 3aHIATHUM,
PYIIIOBBIX U
VHIUBUAYaJIbHbBIX
KOHCYJIbTAllUH, TEKYILErO
KOHTPOJISI, IPOMEXYTOUYHON
aTTeCTalluu U
CaMOCTOSITENIbHOM paOOThI

Cton — 22 wr., cryn — 31 mT., Tym6ouka — 38 miT., mkad
BBITSDKHON — 2 WIT., mkag — 10 mT., mkad cymmibHbi — 2
[IT., XOJOJMILHUK — | T., TabopaTopHOE 000PyAOBaHHE
(BeCBI TEXHO-XUMUYECKHE, KAl CYIIUIbHBIC, BHITSKHBIC U
1p.), nabopatopHas rmocya (Koaobl, TUIETKH, OIOPETKH,
BOJISTHBIC XOJIOAWIILHUKH U TIP.), XAMUYECKHIE PECAKTUBHI,
IEMOHCTPAIIMOHHBIC MaTepHaIbl (CTCH/IBI U TIP.), yueOHO-
METOAMYECKIE MaTEPHAIIBI

8. MexaucuumnJnHapHble CBSA3HU

IIporokoa

COTJIACOBaHUs paboueii MpOrpaMMBbI C APYTUMHU JUCIUTILTHHAMEI

HanMenoBanue TUCHMITIAHEL, C
KOTOpO# IPOBOJIUIIOCH
corjlacoBaHue

[IpemyioxeHuss 00 U3BMEHEHUSIX B

Kadenpa, ¢ koTopoii mpoBOIUIOCH paboueit mporpaMme.
COTJIaCOBaHUE 3akmoueHune 00 uTorax
COTJIaCOBaHUS

®T/T'2K'()]TT[OT/I7TH29[ XUMUA,
buonornueckas xumus

Kadenpa xumun




JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
M3MEHEHUS

Howmep
MIPOTOKOJIA
3acenaHus
kadenphl U gaTa

CTpaHu1bl ¢
W3MEHEHUSIMHU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX IYHKTOB

I[loanucek 3aBe-
TYIOIIETO
kadeapoit




IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI




IIpuaoxenne 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE OBPA3OBATEJIbHOE
YUPEXJIEHUE BBICILIEI'O OBPASOBAHUS
«JIYTAHCKUI T'OCYJAPCTBEHHbBIN
ATPAPHBIN VHUBEPCUTET UMEHHU K.E. BOPOILIIMJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
no aucturuinae Heopranudueckas 1 aHaIMTHYECKast XUMUS
Hanpasnenue moarotosku: 36.03.01. BerepunapHo-canuTapHas SKcrepTH3a
Hanpasnennocts (mpoduis): BerepuHapHo-caHuTapHast SKcrepTi3a 1 0€30MacHOCTh ChIPhS U

MUIIEBON IPOSYKIINH

YpoBeHb nmpodeccrnoHansHOro 00pa3oBaHus: OakazaBpuaT

I'ox Hauama moaroroBku: 2024

Jlyranck, 2024



1. IEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUKEHUSI KOMIIETEHIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHMUS B TPOLIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

Kox kontpo- | PopmynupoBka WNunukaTopsl Ortan (ypoBeHb) [Tnanupyemsie HanmenoBanue Monmyneit u (unn) HammeHnoBanue o1ieHOUHOTO
JUPYEMOH | KOHTPOJIUPYEMOM JOCTHKEHUS OCBOCHUS pe3yIbTaThl pa3zienoB AUCUUIUIMHBI cpencTaa
KOMIIE- KOMIIETCHLIUU KOMIIETCHIINU KOMIIETCHLIUU o0yueHus Texymuit [TpomexxyToun
TEHIUU KOHTPOJIb as aTTecTalysl
OIIK-4 CriocobeH OIIK- [TepBsrii aTan 3HaTh. Pasnen 1. OcHOBBI 00I1IIEH XUMUHA TecTol OK3aMeH
000CHOBEIBATh U 4.1 icnionb3yer (TTOpOTOBBIi TEOpETHUECKUE Tema 1. Knaccuduxkarms | 3aKpbITOro
PEaIM30BbIBATE B | OCHOBHBIC YPOBEHB) OCHOBBI HEOPraHMYeCKUX COCAMHEHMH. | TUIA
NPO(PECCHOHAIBH | ecTecTBEHHBIE, HEOpPraHMYeCcKOn OCHOBHBIE TIOHSTHA W  3aKOHBI
O IEATENBHOCTH | grom oo ootre 1 XUMUHU U | XUMUH.
COBpPEMEHHbIE npodeccHoHaTbH BO3MOXHOCTh ux | Tema 2. (VETpoeHHe aTroma.
TEXHOJIOTHH C [IPUMEHEHHUS B | Ilepuonnueckuii 3aKoH.
ncrions3opammem | Lo MOMATHAL 4 npodeccuonansHo | Tema 3. Xwumudeckass KUHETHKA
puOOpHO- Tatoke W NesITEeNbHOCTH; Xumuueckasi CBsI3b.
MHCTPYMEHTAIbHO | oA HAUCCKIC Tema 4. PactBoprl. PacTtBOpshI
i1 0asbl 1 BOSMOKHOCTH HEDJIEKTPOJIUTOB.
WCIIOJIb30BaTh COBPEMEHHOI'0 Paznen 2. PacTBOpHBI 37€KTPOJIUTOB.
OCHOBHEIE CHCINAIN3UPOBA OCHOBBI HEOPraHUYECKON XUMUH
€CTECTBEHHBIE, HHOTO Tema 5. Teopus
Ouosiorudeckue U | 00OPYJAOBaAHHUS ANEKTPOTUTHUECKON HCCOLMAIIH.
npOoGECCHOHATIBH | rpu peleHuu Bonoponuslit [IOKa3aTeb.
b€ MOHATHUA, a obmenpodeccro IMupponus coneil. Tema
TaKXKe METO/IbI HANBHBIX 3271a4. 6. OxucnurenbHo-
IpY peIIeHUH BOCCTaHOBHUTEJIbHbIC peaxuuu.
obmenpodeccuon Tema 7. KomrutekcHeie
ANBHBIX 33]1a4. COEJTMHEHWS.
Tema 8. Xuwmwms S-, p-, d-
JIEMEHTOB.
Pasznen 3. AHamuTrdeckas XUMUS
Tema 9. Ilpeamer wu 3amadm
AHATUTHYECKOI XUMUH.

KauecTBeHHBIH M KOJIWYECTBECHHBIN
aHaIu3.

Tema 10. OObeMHBIH M BECOBOM
aHaJIN3. Brranciaenus B




Kon xouTpo- | ®opmynupoBka Nuaukatopsl Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1in) HaumenoBanue O1icHOYHOIO
JIMpyEeMOH KOHTPOJUPYEMOMH JIOCTYDKCHHUS OCBOCHHSA pe3ynbTaThl pas3aesioB AUCITUTIIIUHBI cpeJcTBa
aHAITMTUYECKON XHMHUH.
Bropoii sTan YMeTh: Pasnen 1. OcHOBBI 00IIIEH XUMUHU TecTrl OK3aMeH
(IpOIBHUHYTHIN | TPUMEHSTH Tema 1. Kiaccndukamms | OTKpBITOTO
YpOBEHB) OCHOBHBIE 3aKOHBI | HEOPTraHUYECKUX COCIMHECHUM. | THTIA
" MeTonbl, | OCHOBHBIC TIOHATHUS Y 3aKOHBI | (BOIIPOCHI JyIs
MIpHUCYIIHE XUMHUH. ormpoca)
HEOPraHU4eCcKOi Tema 2. CrpoeHue  aroma.
U aHanuthyeckod | Ilepmoandeckuii 3aKOH.
XUMUU mis | Tema 3. XuMmuueckass KHHETHKaA
peuieHust  3aAad | XMMUYECKas CBS3b.
npodeccuonansHo | Tema 4. PactBopsl. PacTBopbl
W JIeATEeNIbHOCTH. HEJJIEKTPOJIUTOB.

Pazpen 2. PacTBOpHI 37€KTPOIUTOB.
OCHOBBI HEOPIraHUYECKOU XUMUU
Tema 5. Teopus
ANEKTPOIUTUUECKON IHUCCOLUAIIN.
Bonopoansiit noKa3areb.
I'unpoins coneit. Tema

6. OKHUCITUTETLHO-
BOCCTAaHOBUTEILHBIC pEeaKILUH.
Tema 7. Komrnekcuelie
COEIMHEHMS.
Tema 8.
DJIEMEHTOB.
Pasznern 3. AHamuTrdeckas XUMUS
Tema 9. Ilpeamer wu 3amadm
aHAJIMTUYECKOMN XHUMUH.
KauecTBeHHBIN U KOJMYECTBEHHBIN
aHaIu3.

Tema 10. OObeMHBIH M BECOBOM
aHaJIN3. Brrancnenus B
AHATUTUYECKON XUMHUH.

Xumus  S-, p-, d-




Kon xonTpo-
JIMpyeMou

DopMynupoBKa
KOHTPOJUPYEMOMH

Munukatopsl
JOCTHXKCHHSA

Ortan (ypoBeHb)
OCBOCHHS

IInanupyemslie
pE3yIBTaThI

HanmenoBanue Momyneit u (unn)
pa3/esioB AUCIUTUINHE

HanmeHnoBanue o1ieHOYHOI0O
cpeJcTBa

Tpetuii aTan
(BBICOKHH
YPOBEHB)

HMETh HABBIKU
TEOPETUYECKUX U
MPAKTUYECKUX
OCHOB
HEOpPraHWYEeCKOU U
AHAIIUTUYECKOMN
XUMUU B
npoeccnoHaIbHO
M eI TEIbHOCTH.

Paznen 1. OcHOBBI O0IIIEH XUMUN
Tema 1. Knaccuduxanus
HEOPTaHUYECKUX COCTMHCHHUM.
OCHOBHBIE IIOHSITHUS M  3aKOHBI
XHMUH.

Tema 2. CtpoeHue
[Iepuonnueckuii 3aK0H.
Tema 3. XuMuaeckas
KnHeTHKaXUMHU4ecKasl CBS3b.

Tema 4. PactBoprl. PacTBOpEI
HEDIIEKTPOIUTOB.

Pa3nien 2. PacTBOpHI 37€KTPOIUTOB.
OCHOBBI HEOPraHUYECKON XUMHUH
Tema 5. Teopus
ANEKTPOIUTHUECKON THUCCOIIUAITHH.
Bonoponnsiit II0Ka3aTellb.
IMunponus coneit. Tema

6. OKHUCIIHTEIIHHO-
BOCCTAaHOBUTENbHBIE peakiuu.Tema
7. KoMIUIEKCHBIE COEIMHEHNUS.
Tema 8. Xuwmwms S-, p-, d-
3JIEMEHTOB.

Pasznen 3. AHanuTrdeckas XUMUS
Tema 9. Ilpeamer u 3agauu
aHAJIMTUYECKOMN
xumun.KadecTBeHHBIN "
KOJIMYSCTBCHHBIN aHAJIN3.

TemalO0. OOBEMHBIH H BECOBOH
aHaIu3. Breraucnenus B
AHATUTUYECKON XUMHUH.

aTomMa.

IIpakTrHueckue
3aJlaHus

DK3aMeH

OIIK-

4.2 Ilpumensier
OCHOBHEIC
€CTEeCTBEHHEIE,

IlepBsiit aTan
(moporoBbIit
YPOBEHB)

3HaTh:
BO3MOKHOCTh
HpI/IMeHeHI/ISI
TEOPETUYECKUX

Pasgein 1. OcHOBEI 001IEN XUMUAU

Tema 1. Knaccuduxauus
HEOPraHMYECKUX COEMHEHNH.
OCHOBHBEIE TIOHSATHA W 3aKOHBI

Tectrl
3aKPBITOTO
THIIA

OK3aMeH




Kon xontpo- | dopmynupoBka WuaukaTtopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneit u (unn) HanmeHnoBaHne o1ieHOYHOTrO
JUPYEMON | KOHTPOIUPYEMOH JOCTHXKCHHS OCBOEHHS pE3yIBTaThI pa3eNnoB AUCIUILIAHEI CpelcTBa
Ouosioruueckue u OCHOB XHMHUH B XUMUH.
npogecCHOHANBHBI npodpeccuonansio | Tema 2. CrpoeHme  aToma.
€ IOHATHS, U JeSTENBbHOCTH; IIepuonnueckuii 3aK0H.
COOTBETCTBYIOLLIKE Tema 3. Xumudeckas KHHETHKa
TEXHOJIOTHH U XuMudeckasi CBSI3b.
METO0JIOTUH Tema 4. PactBoprl. PacTBOpEI
WCCIIEJOBAHNUH, HEDIIEKTPOIIUTOB.
COBPEMEHHYIO Pazpen 2. PacTBOpHI 37€KTPOIUTOB.
npuOOpHO- OCHOBBI HEOPTraHUYECKON XUMUH
WHCTPYMEHTAJIbHY Tema 5. Teopus
10 6azy npu EKTPOIUTHUECKON IHUCCOLUALH.
pelieHnu Bonopoaustit [IOKa3aTeb.
oOmenpodeccuon Tunponus coneit. Tema
aNbHBIX 33724 6. OKHCIUTENBHO-
BOCCTaHOBUTEIIEHBIC peaknuu.
Tema 7. Komrmuiekcupie
COEIUHEHMSL.
Tema 8. Xuwmms S-, p-, d-
3JIEMEHTOB.
Pasnern 3. AHamuThdeckas XUMUS
Tema 9. Ilpeamer u 3agauu
AHAJIMTUYECKOU XAMUH.
KauecTBeHHBIN U KOIMYECTBEHHBIH
aHaJIN3.
Tema 10. OObeMHBIH W BECOBOM
aHAJIN3. Breruucnenus B
AHAINTUYECKON XMMUHU.
Bropoii atan ymeTb: npumensTe | Pasmen 1. OcHoBBI 001IeH XUMUH TecTbl OK3aMeH
(TpOIBUHYTHIN | €CTECTBEHHBIE, Tema 1. Knaccuduxanmst | oTKpBITOrO
YpPOBEHB) OHOIOTHYECKHe ’ HEOPTaHWYECKUX COEIMHEHHH. | THIa
npodeccuonanbHel | OCHOBHBIE TOHATHSL M 3aKOHBI | (BOIIPOCHI LIS
€ TIOHATHS, IS XUMHUH. orpoca)
pelieHus 3aga4d Tema 2. Crpoenme  aroma.
npodeccuonansHo | [lepuonnieckuii 3aKoH.




Kon xonTpo-
JIMpyEeMOH

DopMynupoBKa
KOHTPOJUPYEMOMH

Munukatopsl
JOCTHXKCHHSA

Ortan (ypoBeHb)
OCBOCHHS

IInanupyemslie
pE3yIBTaThI

HanmenoBanue Momyneit u (unn)
pa3/esioB AUCIUTUINHE

HanmeHnoBanue o1ieHOYHOI0O
cpeJcTBa

¥ IeITeIIbHOCTH;

Tema 3. Xumuyeckas KUHETHKA
XHUMHUYECKasl CBA3b.
Tema 4. PactBOpHL
HE3JIEKTPOJIUTOB.
Paznen 2. PacTBOPEI 371€KTPOIIUTOB.
OCHOBBI HEOPraHUYECKON XUMUH
Tema 5. Teopus
ANEKTPOIUTUUECKON ITHUCCOLUALIN.
Bonoponnsiit II0Ka3aTellb.
I'unpoinns coneit. Tema

6. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC peaKIum.
Tema 7. Kommnekcurlie
COCTUHCHMUS.
Tema 8.
3JIEMEHTOB.
Pa3nen 3. AHanutuuyeckas XuMus
Tema 9. Ilpeamer u 3agauu
aHATUTUYECKOU XHUMUHU.
KauecTBEeHHBIH M KOJINYECTBEHHBIN
aHaJIN3.

Tema 10. OObeMHBIH M BECOBOM
aHaIu3. Breraucnenus B
AHAJIMTUYECKON XMMHH.

PactBOpHI

Xumus  S-, p-, d-

Tpernii stan
(BBICOKHIT
YpPOBEHB)

HMETh HABBIKH:
TEOPETUYECKUX
OCHOB TE€XHOJIOTHUU
U METOJ0JIOTUHU
HUCCIIEIOBAHU,
COBPEMEHHOU
npubopHO-
HHCTPYMEHTAJILHOM
6azoit ms
MIPAKTHIECKOTO

Paspnein 1. OcHOBEI 001IENH XUMUAHN
Tema 1. Knaccuduxarms
HEOPTaHUICCKUX COEIMHEHUH.
OCHOBHBIC IIOHATHS M 3aKOHBI
XHUMHH.

Tema 2. CrpoeHue
[lepuognueckuii 3aKoH.
Tema 3. Xwumudeckas KHHETHKA
XumudecKkasl CBSI3b.
Tema 4. PacTBOpHL

aTromMa.

PactBOpHI

[IpakTnuecku | Dx3amMeH

e 3a1anus




Kon xonTpo-
JIMpyEeMOH

DopMynupoBKa
KOHTPOJUPYEMOMH

Munukatopsl
JOCTHXKCHHSA

Oran (ypoBeHb) [Tnanupyemsbie HaumenoBanue Momyeit u (1iu) HaunMeHoBaHUE OLIEHOUHOTO
OCBOCHHUSI pe3yJIbTaThl pa3esioB AUCIUILIAHBI cpencra
perieHuns HEJICKTPOJIUTOB.
obmenpodeccuona | Pazgen 2. PacTBOpHI 31K TPOIUTOB.

JIBHBIX 3aJa4.

OCHOBBI HeOpFaHI/I‘{eCKOﬁ XUMHH

Tema 5. Teopus
ANEKTPOIUTUUECKON ITHCCOLUALIY.
Bonoponnsiit II0Ka3aTellb.
I'upponus coneil. Tema

6. OKHCIUTETHHO-
BOCCTaHOBUTEIbHBIE peakuuu.
Tema 7. Kommnexcurie
COCUHEHMUSL.

Tema 8. Xuwmwms S-, p-, d-
3JIEMEHTOB.

Pazgen 3. AHammTraeckass XUMUS
Tema 9. Ilpeamer u 3agauu
aHATUTUYECKOU XHUMUHU.
KadecTBeHHBIH M KOJWYECTBECHHBIN
aHaJn3.

Tema 10. OObeMHBIM M BECOBOM
aHaIu3. Breraucnenus B
AHAJTMTUYECKON XMMHUH.




2.0IIUCAHUE IMOKA3ATEJIEH 1 KPUTEPUEB OLIEHUBAHUA KOMIIETEHITUM,
OIMUCAHHME HIKAJI OHEHUBAHUA

Ne | HaumenoBanue | Kparkas IIpencrasn | Kpurepun oneHuBanus [Ixana
/Tl | OLEHOYHOTO XapaKTepUCTHKA | €HUE OLICHUBAHMUS
cpeiacTBa OIICHOYHOT'O OIICHOYHOT
cpeacTna 0 CpeacTBa
B (hoHze
1. Tect Cucrema TectoBrie | B Tecte BBITTOIHEHO 90- OrneHka
CTaH/IApTU3UPOBA | 3aJIaHUs 100% 3anmanuit «Omauunoy»
HHBIX  3aJaHHH, (5)
TIO3BOJISFOIIIAS B Tecte BemomHeHo Oonee | Onenka
U3MEPUTH 75-89% 3amanuit «Xopouioy
YPOBEHb 3HAHH. (4)
B Tecte BremomHeHO 60- | Ouenka
74% 3ananuit «Yooenemesop
umenvHoy» (3)
B Tecte BoimonHeHo menee | OueHka
60% 3aganuii «Heyooerems
OpUmMenbHO»
)
bonbmas yacTh | OueHka
ornpeaeneHui He | «Heydoerems
IPEICTaBIICHA, b0 | opumenbHO»
npejacTaBicHa ¢ rpyosiMu | (2)
omuOKamu.
2. | Ompoc ®opma pabotsl, | Bompocs k | [IponeMoHCcTpupOBaHBI Onenka
KoTOpast oTpocy MPEIoIaraeMbple  OTBETHI; | «OmauuHo»
MO3BOJISET npaBUIbHO  Ucmoab3oBaH | (5)
OIICHHUTH QITOPUTM OOOCHOBAaHUH BO
Kpyrosop, BpeMsl pacCyXIEHUH; ecThb
YMEHHE JIOTHKA PACCYXKICHUM.
JIOTUYECKH [IpomeMOHCTPUPOBAHBI Orenka
MOCTPOHTH OTBET, IpearnonaraeMele  OTBETHI; | «Xopouioy»
YMEHHUE €CThb JIOTHKA paccyxiacHui, | (4)
MIPOJICMOHCTPHPO HO HETOYHO WCIIOIh30BaH
BaTh ITOpUTM OOOCHOBAaHUM BO
MOHOJIOTHYECKY BpeMsl pPACCYXKIECHUH W He
10 peub U UHbIC BCE€ OTBETHI MOJHBIE.
KOMMYHHKATHBH [IpoaemMoHCTpUpPOBAHBI Orenka
bI€ HABBIKU. MpeIoiaraeMple  OTBETHI, | «Y0osnemeop
YcTHBI omnpoc HO HENPaBUWIBHO | umenvHo» (3)
obnamaer WCIIOJIb30BaH ANTOPUTM
OoybIIIMU 00OCHOBaHHUH BO  BpeMs
BO3MOXKHOCTSIMU pPacCyXJICHHIA; OTCYTCTBYET
BOCITMTATEIHHOT JIOTHKA paccyxIeHHIA;
0 BO3JICHCTBUS, OTBETHI HE TTOJIHEIE.
co31aBas OTBeTHI HE MPEICTABIICHBI. OreHka
YCJIOBUS JIsA «Heyooseneme
HeopMaTbHOTO OpuUmenbHo»
oO1IeHusI. (2)




No | HaumenoBanue | Kpatkas [Ipencrasn | Kpurepun onieHUBaHUS [lIxana
/Tl | OIEHOYHOTO XapaKTepUCTHKA | CHUE OIICHUBAHMSI
cpeacTBa OLICHOYHOI'O OLICHOYHOT
CpeacTBa 0 CpeicTBa
B oHIe
3. | Ilpakrnueckue | Hampasneno na | [Ipakruuec | [IpogemoncTprpoBaHO Ouenka
3alaHus OBJIAJICHUE KHe cBOOOHOE BIIaJICHUE «Omauyno»
MCTOAaMH U 3aJaHusI podeCCHOHATBHO- (5)
MeToZnkaMu HOHSATHIHBIM aIllapaToM,
u3yqacmMon BJIAJICHHE METOIAMH U
JUICITHILTHHEL. METOJUKAMU JUCIUILTHHBIL.
Jlus perierus [Tokazansl ciocoOHOCTH
npeiaraeTcs
B —— CaMOCTOSITENILHOTO )
KOHKDETHOE MBIIUICHHS, TBOPYECKOM
3aaHme AKTUBHOCTH. 3aJaH1e
(curyauuio) 6e3 BBITIOJIHEHO B TTOJIHOM
PpUMCHEHUSA o0neme.
MaTeMaTHYECKUX
—— [IpoaemoHcTprpOBaHO Onenka
BJIAJIEHUE «Xopouwio»
1po(heCCHOHATILHO- 4
HNOHSTUMHBIM  ammaparom,
Ipy TPUMEHEHUH METOJOB
U METOAUK JUCIHILTUHBI
HE3HAYUTENbHbIC
HETOYHOCTH, MOKa3aHBI
CIIOCOOHOCTH
CaMOCTOSTEIILHOTO
MBIIIJIEHHUS, TBOPUYECKOMN
aKTUBHOCTH. 3amganue
BBITIOJIHEHO B TIOJIHOM
o0bemMe, HO C HEKOTOPBIMU
HETOYHOCTSIMHU.
[IponemoHcTpHpOBaHO Ouenka
BJIaJIEHHUE «Yooenemsop
npodeccroHanbHO- umenvro» (3)

HOHSATUWHBIM arrapaToM Ha
HHU3KOM YPOBHE;
AOIMYCKAOTCA OIINOKH npu
OpUMCHCHUN MCTOJOB U

METOJIUK JUCLUILITUHBL.
3amanye  BBIIIOJHEHO HE

IIOJIHOCTBIO.

He mnponemoncrpupoBano | Onenka
BIIaJICHUE «Heyoosneme
npo¢eccuoHaTBEHO- OpUMenbHOY
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No | HaumenoBanue | Kpatkas [Ipencrasn | Kpurepun onieHUBaHUS [lIxana
/Tl | OIEHOYHOTO XapaKTepUCTHKA | CHUE OIICHUBAHMSI
cpeacTBa OLICHOYHOI'O OLICHOYHOT
CpeacTBa 0 CpeacTBa
B oHIe
HNOHATHIHBIM  ammaparoM, | (2)
METOJaMH U  METOJIMKaMU
JUCHUIUIMHBL. 3ajaHue He
BBITIOJTHEHO.
4. | 3auer 3auer Bomnpocs! k | [lokazaHo 3HaHME TEOpUU «3a4TeHO»
BBICTABIIICTCSA B | 3a4eTy BOIPOCA, MOHSATUHHOTO
pe3ynbTaTe anmnapara; yMeHue
MOJIBEJICHUS CoJIepKaTeJIbHO U3JIaraTh
UTOTOB TEKYIIIETO CYTbh BOIIPOCA; BIIaJICHUE
KOHTpPOJIA. 3a4eT HaBBIKAMU apTyMEHTAIUHU U
B (hopme aHanu3a (HaKToB, ABJICHUH,
UTOTOBOTO MPOIIECCOB B UX
KOHTPOJIS B3aMMOCBS3H.
MIPOBOAMTCS JISI BricraBnsercs
oOyJaromuxcs, oOyyaromiemycs, KOTOpbIi
KOTOpBIC HE ocBous He meHee 60%
CIIPAaBUIIUCH C IpPOrpaMMHOTO MaTepuana
YaCThIO 3aJaHUI JUCITATITAHEI.
TEKYIIETOo 3HaHue nousTuitHoro | «He 3aureHo»
KOHTPOJISL. amnmapara, TEOpHH BOIPOCa,
HE MPOJEMOHCTPUPOBAHO;
yMEHHE AHATM3UPOBATH
yueOHBId ~ MaTepuan  He
MPOIEMOHCTPUPOBAHO;
BJIQJICHUE AaHAJUTHUYECKUM
croco6omM W3JI0KEHUS
BOTIpOCa u BJIQJICHUE
HaBBIKAMH  apTyMEHTAIUH
HE MPOIEMOHCTPHUPOBAHO.
OOyuaromuiics OCBOMII
meHee 60% mporpaMMHOIO
Marepuasa JUCITUTUTNHBL.
5. | Dx3amMeH KonTposbHoe Bomnpocs! k | [Tokazano 3HaHuE TeOpUU Ouenka
MEPONPUSITHE, 9K3aMeHy | BOIpOcCa, MOHSATUHHO- «Omauuno»
KOTOpOE TEPMHUHOJIOTHYECKOTO 5)
MIPOBOUTCS TIO anmapara JUCUUTIINHBL
OKOHYAHUHU YMEHHE aHATH3UPOBATH
U3YYCHUS npo0yeMy, coepKaTeIbHO
JTACITUTUTAHBI. Y CTHJINCTUYCCKH TPAMOTHO

M3Narath CyTh BOIPOCA;
IyOOKO TIOHUMATh
MaTepuan; BIaJeHue
AHATUTHYECKUM CIIOCOOOM
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Ne
/o

Haumenosanue
OILICHOYHOT'O
CpencTBa

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOI'O
CpeacTBa

[Ipencrasn
eHHe
OIIEHOYHOT
0 CpeacTBa
B oHIe

Kputepuu onennBanus

Ikana
OILICHHUBAHUA

M3II0’KEHUS BOTIPOCa,
HAyYHBIX HJICH; HABBIKAMHU
apryMeHTalliy U aHaJln3a
(haKkTOB, COOBITHI, SIBJICHUH,
MIPOIIECCOB.

BricraBnsercs
oOyJaroremycsi,  MOJHO,
noApoOHO H  TPaMOTHO
OTBETUBIIIEMY Ha BOIPOCHI
ounera u BOITPOCHI
9K3aMEHAaTopa.

[Tokazano 3HaHUE
OCHOBHBIX TEOPETHUYECKUX
MOJIOKEHUH BOIIPOCA;
yMEHUE aHaJIN3UPOBATH
sBIICHUsA, (aKThI, TEHCTBUS
B pamKax BOIIPOCA;
COJIEP>KaTEIbHO u
CTUJIMCTUYECKH  T'PAMOTHO
u3narath CyTh BOIPOCa, HO
uMeeT MECTO
HEJ0CTaTOYHAas MOJTHOTA
OTBETOB TI0 H3JIaraeéMoOMy
BOIIPOCY.
[TIponemMoHcTpHUpOBaHO
BJIAJCHUE AHAIUTUYECKUM
crocooom W3JI0OKEHUS
BOIIPOCA U HAaBBIKAMH
apryMeHTallluH.
BricraBnsieTcs
obyuaroniemycs,
MOJHOCTBIO OTBETUBILIEMY
Ha BOMNPOCHI Ouiera u
BOIIPOCHI 3K3aMEHATOpa, HO
JOTTYCTUBIIIEMY pu
OTBETaX HE3HAYUTEIbHBIC
OIMOKHU, YKa3bIBAIOIINE HA
HaJIMYW€ HECUCTEMHOCTH M
MPOOEJIOB B 3HAHUSX.

Ouenka
«Xopouwioy»

(4)

IlokazaHo 3HaHUE TEOPHUH
BOIIpoOCca (dbparmeHTapHO
(nemomHOTA U3JI0KEHUS
nHpopmanuu;

ONIEpUPOBAHUE TOHATHAMU
Ha  OBITOBOM  ypOBHE);

Ouenka
«Yooenemesop
umenvroy» (3)
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Ne
/o

HaunmenoBanmne | Kpatkas [Ipencrasn | Kpurepun onieHUBaHUS [lIxana
OIICHOYHOTI'0 XapaKTepUCTUKA | €HUE OIICHUBAHUS
cpeacTBa OLICHOYHOI'O OLICHOYHOT
CpeacTBa 0 CpeacTBa
B oHIe

YMCHI/IC BBIACINUTG I'JIaBHOC,
c(hOpMyJIUPOBATh BBIBOJIBI,
I10Ka3aThb CBs3b B
IOCTPOCHHUU  OTBETAa  HE
MIPOJIEMOHCTPUPOBAHO.
Brnagenve aHanMTHYECKHUM
crocooom H3JI0KEHUS
BOIIpOCa u BIIAZICHUE
HaBbIKaAMHA apFYMeHTaI_II/II/I
HE MPOJIEMOHCTPHUPOBAHO.
OOyuaromuiicss  AOMyCTHUI
CYILIECTBEHHBIC OIIMOKH
HpI/I OTBC€TAaxX Ha BOHpOCLI

OnIeTOB 5 BOIIPOCHI
JK3aMeHaTopa.
3HaHUE noustuiiHoro | OneHka

anmnapara, Teopuu Bompoca, | «Heyoosreme
HE IPOJIEMOHCTPUPOBAHO; | OPUMENLHO

yMeHHue aHaJIM3upoBaTh | (2)
ydeOHbIi ~ Marepuan  He
IPOJICMOHCTPUPOBAHO;

BIIaJICHUEC aHATUTHYECKUM
CrocoooM U3JI0KEHUs

BOTIpOCa u BIIaJICHHEC
HaBBIKAMH  apTyMEHTAIUH
HE MPOJEMOHCTPHUPOBAHO.
OOyuaromuiicss He OTBETHII
Ha OJIMH WJIM JIBa BOIpOCa
OmiieTa U JOIMOJHUTCIBLHEIC
BOIPOCHI HK3aMEHAaTopa.

3. THMIOBBIE KOHTPOJILHBIE 3A TAHMS WJIA WHBIE MATEPHAJIBI,
HEOBXOJMMBIE /151 OIEHKH 3HAHM, YMEHWA, HABBIKOB 1 (MJIN)
OMNBITA JESTEJIBHOCTH, XAPAKTEPU3YIOIINX DTANTBI ®OPMUPOBAHUS
KOMIETEHIUI B MPOLECCE OCBOEHHUSI OBPA3OBATEJILHOI
ITPOTPAMMBI

OueHo4vHbIe cpeacrea 1Jisd IPOBCACHUA TCKYIIECI'O KOHTPOJIA

TeKyHH/II\/’I KOHTPOJIb OCYHICCTBJIACTCA MPEHIOAABATCIIEM JUCHUIIIIMHBI P IMPOBCACHUHN
3aHATHH B (bopMe TCCTOBBIX BaHaHHﬁ, YCTHOT'O OImpoca U NPAKTUYCCKUX 3a,Z[aHPII>'I.

OIIK-4 Crnoco0eH 000CHOBBIBATH M Pean30BbIBATH B NPO(ecCHOHAILHOH

ACATECJIBbHOCTH COBPEMECHHBIC TEXHOJIOI'UM C HCIMOJb30BAHUEM HpHﬁOpHO-
HHCprMeHTaHbHOﬁ 0a3bl M HMCHOJbL30BATH OCHOBHBDIE €CTECTBCHHBbIC, OHoJIorMYecKue M
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npogeccuoHaIbHbIE MOHATHS, 4 TAKXKe METOAbI NMPH pelleHnH 00uenpodecCHOHATbHBIX
3ajau.

OIIK-4.1.Ucnoab3yer OCHOBHbIE eCTeCTBEHHbIE, OmosIoru4ecKue U
npodeccuoHa/IbHbIe TOHATHS, a TaK:Ke TeXHHYeCKHEe BO3MOKHOCTH COBPEMEHHOI0
CHEeNHAJIN3UPOBAHHOT0 000PY/10BAHUS NPH pellieHNH 001menpodeccuoHAIbHbIX 3a1a4.

IlepBblii 3Tan (MOPOroBoi YpoBeHb) — MOKa3bIBaeT CGPOPMHUPOBAHHOCTDH NMOKA3ATeJIA
KOMIIETEHIIHH «3HATBH»: TeOpeTHYecKre OCHOBbI HEOPraHUYeCKO XMMHHM U BO3MOKHOCTH
HUX IpUMeHeHHsI B PO ecCHOHAIbHOM 1eATeJIbHOCTH.

TecToBbIE 3aJaHUA 3aKpPbITOro THIIA

1. Xumuuecku HeaeTMMbIe YACTHIIbI HA3BIBAKOTCS (BbIOEpUTE OJJMH BAPDHAHT OTBETA):
a) MOJIEKYJIa BOJbI

0) aToM KHCIIoOpoa

B) S,IpO aToMa rejus

') MOJIEKYJIa aMMHaKa

2.]I0HOpHO-aKIENTOPHAS CBA3b—3TO YACTHBI cJIy4aii (BbIOEPHTE OIMH BAPHAHT 0TBETA):
a) IOHHOMU CBSI3U

0) METAJUTMYECKOU CBSI3H

B) BOJIOPOJHOM CBSI3H

') KOBAJICHTHOM CBS3U

3.B pagy ruapokcunos Ba(OH),-Mg(OH),-KOH cuia ocHoBanmii (BbiGepuTe OXUH
BAPHAHT 0TBETA):

a) pacrer

0) yMeHbIIIaeTCs

B) CHayaja ocjiadeBaeT, 3aTeM pacTeT

I') HE U3MEHSETCs

4. KoandyecTBo (M0J1b) KATHOHOB M AHHOHOB, 00PA3YIOINMXCS NMPHU MOJHOK Aucconnanuu 1
MOJIb HUTPATa AJIOMHHHS, COOTBETCTBEHHO PaBHBI (BbI0EpPUTE OJJMH BAPHAHT O0TBETA):

a)3ul

6)1lu3

B)2u3

r)3u2

5. B o0bemMHOM aHaIM3e MCHOJIb3YIOT OAHY M3 MPHBEACHHBIX HHAKE KOHLIEHTPALMIA
pacTBopa (BblOepUTe OAUH BAPUAHT OTBETA):

a) MOJISIpHAsl KOHLIEHTPALMs KOJIMYECTBA MOJIEKYJI paCTBOPEHHOT'O BEILIECTBA

0) MousspHas KOHIIEHTpalUsl OSKBUBAJCHTOB PACTBOPEHHOIO BellecTBa (HOpMasbHas
KOHIIEHTpaLUs )

B) MOJISUTbHASI KOHLIEHTPALUs

') MOJIIpHasi KOHIIEHTpALMs KOJINYECTBA HOHOB PAaCTBOPEHHOTO BEILIECTBA.
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Kuaroun:

SHESIRd N o

Q| ®W =

6. IIpouuTaiiTe TeKCT W ycTaHOBHUTe c00TBeTcTBHe. CyIIeCTBYIOT pa3Hble KJIACCHI
coeqMHEeHUul. BpIgeJsiioT MeTa/lIbl, HEMETAJJIbI, OKCHIbl, OCHOBAHHMS, KHCJIOTDI,
COJIM. YCTAHOBUTE COOTBETCTBHE Mex1y (opMyJoii BelmecTBa M KJIACCOM
HEOPraHNYecKuX COeTUHEeHUI:

Kuacc HeopraHu4ecKHX COeAHHEHHUH BewecrBo
. CpenHsist coib a) H,CO3
2. OcHOBaHHE 0) CuSQO,4-5H,0
3. Kucnora B) CO»
4. Kpucramnoruapar r) K»SO4
1) Cu(OH),
e) NaHCO;
Kiaroun:
2 4
a 0
Bropoii 3Ttan (NPOABHHYTHIH YPOBEHb) — IIOKa3bIBaeT C(POPMHPOBAHHOCTH

nmoxKasaTtejisi KOMINETCHIIUHU «KYMETb»: IPUMEHATH OCHOBHBIC 3AKOHBI U ME€TO/1bI, IPUCYIIHE
Heopra}mqeacoﬁ M AHAJIUTHYECKOH XHMHUH IJIA peuicHusa 3aaa4 npodwccuonaubﬂoﬁ
ACATECIbHOCTH.

3agaHuA OTKPBITOrO THIA (BOIPOCHI AJIsl OIIPOCA):

HaszoBute 3aKkOH, COIVIACHO KOTOPOMY OJMHAKOBOE YMCIO MOJEKYJ CONEPKUTCS IPU
OJIMHAKOBBIX YCJIIOBUSIX B PaBHBIX 00BEMax pa3IMUHBIX Ta30B.
[laiite  ompenelieHHE  IOKA3aTeNll0,  ONPEACISIOIIEMY  YHCIO  OTHAHHBIX  WJM
MIPUCOETMHEHHBIX 3JIEKTPOHOB WJIM K€ YHCJIO CMEIICHHBIX 3JIEKTPOHHBIX ap B COCIMHECHUMU.
Kakoe naszBanme B Ilepuoamueckoit tabmune /.M. MenneneeBa UMEIOT TOPU3OHTAIbHBIC
pAObl  DJIEMEHTOB, KOTOpPbIE HAYMHAIOTCSA IICJIOYHBIM METAUIOM UM 3aKaHYMBAKOTCA
VHEPTHBIM I'a30M.
HazoBuTe Kiacc cOemMHEHWil, TIpH JMCCOLMAIMM KOTOPHIX 06pasyloTcs KaTHOHBI H' n
OTPHULATEIBHO 3aPsIKEHHBIE KUCIOTHBIE OCTATKH.
YkaxkuTe, 0 KaKoM IIPOIecce UIET pedb: MPOIECC MOCTEIIEHHOTO T00aBIEHUS THTPOBAHHOTO
pacTBOpa peareHTa K aHaJu3upyeMOMYy pacTBoOpY.

Kuaroun:

3aK0H ABOTaJIPO

CTCIICHb OKHCJICHUA 3JICMCHTOB

eproa

KHCJIOTHI

OB WNEF-

TUTPOBAHUC
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Tperuii 3Tan (BBICOKHII YPOBe€Hb) — TOKa3bIBaeT C(POPMHPOBAHHOCTL IOKA3aTe/s
KOMIIETEHIIHN  «UMeTh  HABBIKH): TEOpPeTHYEeCKNX W MPAKTUYECKHX OCHOB
HEOPraHN4YecKoil U AHAJIUTHYECKOH XMMHUU B PO ecCHOHAIBLHOM 1eATeILHOCTH.

IIpakTuyeckue 3a1aHus

MaccoBas o1 xjaopuaa HaTpust B pactBope 15 %. Onpeaenutbs KoJIM4ecTBO BOIbI, HEOOXOIUMOE
qutst mpuroTtosiienust 100 M1 JaHHOTO pacTBOpa.

dochar KambIMs SBIACTCS SJICKTPOIMTOM. YKKUTE CYMMapHOE KOJMYECTBO KATHOHOB W
AHMOHOB, HA KOTOPOE IMCCOIMUPYET JAHHOE BEIIECTBO.

3. O0wsicaute Ha mpumepe peakiuu 2CO + 0,—2C0O;

KaKk C TMOMOIIBI0 (DaKTOPOB, BIMSIONIMX HAa XUMHYECKOE pPAaBHOBECHE, MOXKHO CMECTHTH
PaBHOBECHE CHCTEMBI B CTOPOHY HPSIMOM PEaKIIHH.

MounsipHas Macca JIF0OOTO BEIIECTBA 3aBHCHT OT aTOMAapHOTO cocTaBa BemiecTBa. Ompenenute
MOJISIPHYIO MacCy OKCHJIa BOJOPO/A.

IIpu onpeneneHnn KapOOHATHOM KECTKOCTH BOJIBI I0OABIISETCS MHAUKATOP, PAO0OTAIOIIMIA ITPH
ornpeneneHHoM pH cpezbl pacTBOpa U TUTPYIOT PACTBOPOM COJITHOM KHCIIOTBI. Y KQKUTE
WHMKATOP, UCIIOJIb3yEeMBbIH JIJIsl ONIPEICIICHHSI JKECTKOCTH BOJIBI.

Koaroun:

85T

5

YBCIWYNUTDH JABJICHUC U KOHICHTPAIWIO HCXOJHBIX BCUICCTB

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

Ol W N

METHUJIOBBINM OpaHKEBBIN

OIIK-4.2. IIpumensier OCHOBHbIE €CTeCTBEHHbIE, Onosiorn4ecKue "
npodeccuoHa/IbHbIe  TOHATHUSI, COOTBETCTBYIOIIME TEXHOJIOTMH M  MeTOJ0JIOTHH
HCCJICJOBAHNN, COBPEMCHHYI0 NPHOOPHO- HHCTPYMEHTAJIbHYI0O 0a3y NpH peleHHH
o0menpodeccHoHAIbHBIX 32124,

IlepBblii 3Tan (MOPOroBoi YpoBeHb) — MOKa3bIBaeT CGOPMHUPOBAHHOCTH MOKA3ATe/IA
KOMIICTEHIMH <«3HATh»: BO3MOKHOCTH IPHUMEHECHUS TEOPETHYECKHX OCHOB XMMHHM B
npodeccuoHAIbLHOM 1esiTeJIbHOCTH.

TecToBblE 3aJaHUA 3aKpPbITOIo THIIA

1. BbiOepuTe cpeau npeacTaBJIeHHBIX COeIMHEHUI KHCJIOTY (BbIOepuTe OJMH BAPHUAHT
0TBeTA):

a) HzCOg

6) NaOH

B) KCI

F) A|203

2. U3 npeacTraB/IeHHBIX COCINHEHUI ra3000pa3HbBIM BelleCTBOM sIBJIsieTcs (BblIOepuTe 1Ba
BApHMAHTA OTBETA):

a) 0,

6) P

B) K

F) Nz

32



3. BemecTBa, YCKOpsSIIOIHE XHMHYECKHE TMPOIECCHl, HO He BXOIfIIMe B COCTAB
KOHEYHOI0 NMPOAYKTa (BbIOEpHTE OJMH BAPUAHT OTBETA):

a) UHAUKATOP

0) KaTanu3aTop

B) COJIb

T' ) HHTUOUTOP

4. MaccoBas 10Ji51 BOAOPO/JAa MeHbIIIe BCero B BelllecTBe, (popMysia KOTOPOro (Bbidepure
OIMH BAPMAHT 0TBETA):

a) CHy4

6) H,CO3

B) Csz

F) C2H6

5. TurpoBanWe THAPOKCHAA HATPUSA PpadOYUM PacTBOPOM NIABeJIE€BOH KHCIOTHI

He00X0IUMO NMPOBOAUTH B MPUCYTCTBUU MHAMKATOPA (BbI0EPHUTE OJMH BAPUAHT OTBETA):

a) penondranenna

0) METHJIOBOTO OPaH>KEBOTO

B) JIaKMYyca

T') METUJIOBOTO KPaCHOTO
Kuaroun:

Rk
—

OB WN -
Q|| O\

6. IIpoumTaiiTe TekcT W YcTaHOBUTe coOTBeTcTBHe. CyIlIeCTBYIOT pa3Hble KJAcCChl
coelMHEeHUN. BblieasloT Meraslibl, HEMETAIbI, OKCH/bI, OCHOBAHUS, KHCJIOTBI, COJIH.
YcranoBure cooTBeTCTBHE MeEXKAY (OpMYJIOi BelecTBa M KJIACCOM HEOPraHUYeCKHX
COeIMHeHUI1:

Kiacc Heopranmyeckux coeuHeHuil Dopmysa
1. Cpennsisi coyib a) Mg(NOs3),
2. OcHOBaHHE 0) K,O
3. OCHOBHBIN OKCH/JI B) Al(OH);
4. Kucnora r) HNOs
Karoun:
1 2 3
a B 0 r
Bropoii 3Tan (NPOABHHYTHIH YPOBEHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH

NMOKa3aTeJid KOMIECTEHIUH «YMeTbhb»: IPHMEHATh eCTeCTBeHHbIE, OMOJOrHYecKHe Wu
npodgeccuoHATbHbIE OHATHS, IJIsl pellleHus 3a/1a4 NpogecCHOHATbHOM 1eSTeIbHOCTH.

3aaHus OTKPBITOrO THIIA (BONPOCHI IJISl OIIPOCA):
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1. Tlpu peakyu B3auMOJICHCTBUN XJIOPHJIA HATPUS U HUTpaTa cepedpa oOpa3yeTcst 0CaIoK.
HAa30BUTE €TO0.

2. YKaxuTe, Kakasg BEJIMYMHA BBIPAXKACTCA B MPOIEHTAX M IMOKA3bIBACT OTHOLICHHWE MAacChl
YICTOr0 BELIECTBA K Macce BCEro pacTBopa.

3. Onpenenute Ha3BaHUE BEIIECTB, PACTBOPHI U PACILIABBI KOTOPBIX MPOBOIAT JICKTPUUESCKUN
TOK.

4. YKaXuTe Ha3BaHUE HIIEKTPOHOB, KOTOPBIE MPHHUMAIOT y4acTHe B 00pPa30BaHUM XMMUYECKUX
CBsI3el M HaXOASTCS Ha BHEIIHEM HEPreTHUECKOM YPOBHE.

5. HasoBute HayKy 0 METOIaxX UCCIIEIOBAHNSA XMMHUIECKOTO COCTaBa BEIIECTRA.

Koaroun:

xJopuj cepedpa

MaccoBas O0J BEIICCTBA

QJICKTPOJIMTLI

BAJICHTHBIC

OB WNF-

AHAJIMTHYCCKAasA XUMUA

Tpertnii 3Tan (BHICOKHII YPOBEeHb) — MOKa3biBaeT C)OPMHPOBAHHOCTH IOKA3aTeJIs
KOMIIETCHIMU «MMeTh HABBIKM»: TEOPETHYECKHMX OCHOB TEXHOJIOTMHM W METOJ0JIOTMH
HCCJIeJOBAHNI, COBPeMeHHOH NMPUOOPHO- MHCTPYMEHTAJIbLHONH 0a30H AJ151 MPAKTHYECKOIo
peumienusi 00menpogeccHOHANbHBIX 32/1a4.

IlpakTH4yeckue 3aganus

1. B artome xene3a coaepxHuTcs 26 MPOTOHOB U 26 3JIEKTPOHOB. YKaXUTE YHUCIO HEUTPOHOB,
COJIepKAIMXCS B aTOME XKele3a.

2. B mpormecce ykazaHHOM HUKE OKHUCIUTEIFHO-BOCCTAHOBUTEIILHON PEAKIINU, U3MEHIIIUCH

CTETNEHU OKUCIIEHUS aTOMOB, BXOJISIIMX B COCTAB PEarHpYIOLINX BEIIECTB. Y KaXHUTE 3TU

BemectBa: ZN+HSO4= ZnSO4+H31

3. Bsrumcaute pH pacTBopa, KOHIEHTPALWS THAPOKCH-HOHOB B KOTopoM paBHa 107 (Moms/1).

4. VYKaXuTe peakIHio Cpebl BOIHBIX PACTBOPOB XJIOPHIA HATPHSI, HUTpATa aMMOHUS, Cylbhuaa

HaTpus (YKaKUTe MOCIEeI0BaTEIbHO).

5. Ormpenenure TUTP IIABEIEBOM KHUCIOTHI B pacTBope, ecinu HaBecka HoCy04-2H,O maccoit

0,6825 r pacTBOpeHa B MepHO# kosibe Ha 100 mur.

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

OueHoYHbIE cCpeACTBA A/ POBEJICHUA NIPOMEKYTOYHON aTTeCTalMU

Ecnu cTyneHT He cripaBWiICs ¢ YacThIO 33JaHUN TEKYIIET0 KOHTPOJIS, €My NPEeAO0CTaBIsieTcs
BO3MOKHOCTh CIaTh TE€Mbl Ha MTOTOBOM KOHTPOJBHOM MEpONPUSITHH B (OpME OTBETOB Ha
BOITPOCHI MJIM TECTOBBIX 3aJJaHUM.
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OueHovHbIe cpeaACcTBA /sl MPOBeIEHUS IK3aMeHa
ATTecTanus poBOJUTCS B pOpMe YCTHOTO IK3aMeHa.
Bonpocsl 1J151 3k3aMeHa

KBaHTOBBIE YKCIIa KaK XapaKTEPUCTUKU COCTOSHUS 3JIEKTPOHOB B aTOME.

ITpunnun [aymnu.

[Topsimok 3amoJiHEHUS TOAYPOBHEA.

[Topsimok 3anonHeHust OpOUTAaeii Ha MOTypOBHE.

[TpaBuno XyHna, ero WIUIFOCTpalys Ha KOHKPETHBIX IPUMEpPaAX.

OO0BscHEeHHE TPUYUHBI IEPUOINIECKOT0 H3MEHEHHUS CBOMCTB JIEMEHTOB HA OCHOBECTPOCHHUS

UX aTOMOB.

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

U TIIEpUOJAM.

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

CBSI3U.

9. Buapl XMUMHUYECKON CBSI3H.

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

11. HenonspHas u noyisipHasi KOBAJICHTHAs! CBSI3b.

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

13. MoHHas cBA3b, IPUYMHBI BOBHUKHOBEHUS 1 OCHOBHBIE CBOIMCTBA.

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

15. AmopdHOe 1 KPUCTAITUIECKOE COCTOSIHUS TBEP/BIX TEIL.

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

17. ®akrtopsl, BIUAONINE HA CKOPOCTh XMMUUYECKUX PEaKLUH.

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

19. KoHcTaHTa CKOPOCTH XUMHUECKON peaklnu.

20. YpaBuenus Appenunyca u Bant-I'odda.

21. DHeprus akTHBaLUH.

22. CocTosTHuEe XMMUYECKOTO pPaBHOBECHSI.

23. KoHcraHTa paBHOBeCHS.

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

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

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

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

28. TlonsTue 00 SHTPOMUH.

29. Croco0bl BRIpaXEHUST KOHIICHTPAITUH PACTBOPOB.

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

31. M3oronnmveckuii K03)PUITUEHT U ero PU3NIECKUN CMBICI.

32. KonnuecTBeHHBIE XapaKTEPUCTUKHU MPOLIECCA IIEKTPOIUTHIECKOMN JUCCOUAIIIH.

33. YcnoBust HEOOPaTUMOCTH HOHHBIX PEAKIINH.

34. MoHHOE MpOu3BEICHUE BOJIBI.

35. BomopoaHsblii moka3aTeb.

36. OcHOBHBbIE CITy4au TUAPOIIN3a COJIEH.

37. CreneHb 1 KOHCTaHTA THAPOIIU3A.
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38. M3BecTKOBBIN U N3BECTKOBO-COJOBBIM METOBI YMSATUCHHS.

39. OKHUCIHUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

40. 3aKOHOMEpPHOCTH psijia HANPSKEHUI METaLIOB.

41. B3aumopelcTBUE METAJUIOB C BOAOH U KUCIOTAMU-HEOKUCIUTEIISMU.

42. B yeMm cymHoOCTh 00bEMHOI0 aHaIu3a?

43. Yro Takoe TOUKa HIKBUBAJIEHTHOCTH U KaK OHA (PMKCUpYyeTCs?

44, Kakum TpeOOBaHUSAM JOJKHBI OTBEYATh PEAKLUU, IPUMEHSIEMbIE B 00BEMHOM aHaIu3e?
45. Kakoit pacTBOp Ha3bpIBaIOT TUTPOBAHHBIM? B KakuX eMHUIIAX BBIPAXKAIOT TUTP?

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

47. Kakas peakiust J€KUT B OCHOBE METOJ1a HEUTpaiu3auu?

48. Kakwue BemiecTBa ONMpeaesisiioT METOI0M HEHTpanu3anuu?

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

4. METOAUYECKHUE MATEPHUAJIBI, OIPEJEJAIOIIUE ITPOLEAYPbI
OIIEHUBAHUSA 3HAHWI, YMEHUI, HABBIKOB ¥ (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmi KOHTPOJIb

TectupoBanue A MPOBEACHUS TEKYIIErO KOHTPOIIS MPOBOIUTCS ¢ MOMOIIbI0 CHCTEMBI
JMCTAHIIMOHHOTO OOydYeHHs WM KoMIbioTepHoi mporpammbl Moodle. Ha tectupoBanue
orBoautrcst 20 wmuHyT. Kaxzaplii BapuaHT TECTOBBIX 3agaHui BkiItoyaeT 20 BOIPOCOB.
KonruecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — 4 win 5. CTyneHTy He0OX0AMMO BBIOpPAaTh OJIMH
MPAaBUJIbHBIN OTBET. 3a Ka)Ibli MPaBUIBHBIM OTBET HA BOIIPOC IpucBanBaetcs S5 6amios. [llkana
nepeBoja: 19-20 mpaBUIBHBIX OTBETOB — OIEHKA «OTIUYHO» (5), 15-18 mpaBUIIBHBIX OTBETOB —
olleHKa «xopomo» (4), 12 mpaBUIIBHBIX OTBETOB — OIIEHKa «yaoBiIeTBOpuTenbHO» (3), 1-11
MIPaBUJILHBIX OTBETOB — OLIEHKA «HE YIOBIETBOPUTEIHHOY (2).

Onpoc Kak CpeicTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (DOPME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IEeHT OTBEYAEeT Ha MOCTABJIEHHBIM BOIPOC Cpasy, BpeMs Ha MOJITOTOBKY K OTBETY
HE IIPEIOCTaBIIACTCA.

[IpakTueckue 3alaHus KaKk CPEICTBO TEKYILIErO KOHTPOJSA NPOBOAATCA B NMHUCbMEHHOU
dbopme. CTyneHTy BbIIaeTcs 3aaHue U npeaocTanisercs 20 MUHYT 7151 TOATOTOBKH K OTBETY.

IIpome:kyTOouHas aTTecTANMS

OKk3aMeH IIPOBOAUTCA B YCTHOﬁ (I)OpMC. M3 sKk3aMeHallMOHHBIX BOIIPOCOB COCTAaBJIACTCA
20 9K3aMCHAIIMOHHBIX OHJICTOB. Kamnmﬁ OMJIET COCTOMT U3 TpEX BOIIPOCOB. Komrtext
9K3aMCHAIIMOHHBIX OMJIeTOB IpCACTABJICH B y‘{C6HO-MCTO,I[I/I‘{CCKOM KOMIIJICKCE OTUCHUIIINHEI.

Ha noaroroBky k OTBETy CTyAEHTY npenocTasisiercsd 20 MUHYT.
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